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08 thigu

Virut la mot loai vi sinh vat rat ddc biét. Chiing rat nho be, chi ¢6 thé quan sét dupc
dudi kinh hién vi dién t& Ching lai chua c6 cdu tric t6 bio nén bt budc phai ky sinh noi
bao trén co thé mot sinh vat khdc ; cd thé ké dén virut cua vi khudn (bacteriophage), cua
xa khudn (actinophage), cia vi khudn lam (cvanophage), cua nam (mycophage), cua tio
(phycophage), cua thue vat (plant viruses), cua déng vt nguyén sinh (protozoal viruses),
ciia dong vat khong xuong séng (invertebrate viruses), cua con trang - (insect viruses) va
cua dong vt cé xuong song (bao gém cd nguoci) (vertebrate viruses). Ching chi cdu tao
boi mot vo protein bao boc bén ngodi mot 167 axit nucleic. Ching 6 thé két tinh thdnh
tinh the va ton tai Jdu dai nhu mot hod chat Tuy nhién, ching c6 ddy du cdc hoat dong
song nhwr di truyén, biéh di, ting truvng, sinh sdn, truyén nhiém.., mdc ddu cic hoat dong
nay déu phal gdn lién véi 6 bao vit chu. 56 lods virut Id rat Ion vd chua c6 thé thong ké
hét duoc. Gﬁéng han riéng cdc virut thuc vit hign da biét &én 1000 lodi. Nam 1960,
Uy ban quéc t€ phan loai virut International Conunittee for the Taxonomy of Viruses
(ICTV) dupc thanh Iip, tir d6 dén nay dd c6 nhiéu cudc thdo ludn va da co dupc mot hé
théng phén loai khd 6n dinh. Nam 1990, ICTV d3 xdc dinh duge 20 nguyén tdc ding d&
dinh tén virut va ndm 1995 di dua ra hé théng phédn loai cdc virut dong vt gom 23 ho
khdc nhau. Nam 2000, ICTV dua ra hé thong phan loai virut thuc vat bao gém 15 ho va
73 chi...

Nhan loal quan tam rét nhiéu dén virut trude hét 1a vi tinh ndng gdy cdc bénh truyén
nhiém cho nguoi, gia siic, gia cAm, cdy tréng, cdy rung va cdc vi sinh vit si dung trong
c6ng nghé lI6n men... Chiing ta déu biét dén moi de doa cua vo s6 cdc bénh hiém nghéo do
virut gdy ra o nguoi (bénh dai, viém ndo, viém mang ndo, viém gan, quai bj, tiéu chdy, sot
vang, cam fanh, cim, ddu maa, thuy diu, zona, herpes, viém phdir', s6t xudt huyét ung
thu bach cdu, SARS, AIDS vé gén ddy nhdt li nguy co Idy virut H5NT fir gia cdm sang
nguoi..). Nganh néng nghiép ciing hét suc ling ting trudc cdc bénh nghiém trong do
virut gdy nén ma chua ¢6 thuéc phong trir dic hidu (bénh kham o thudc 14, du du, khoai
tay, dua chudt, ..., bénh xodn I cd chua, bénh ving lui & Ida,...). Cong nghé lén men nho
vi khudn d tao ra thudec khéng sinh, san xudt bot ngot, lizin, enzym, dung mo1 hiu co,
axit hifu co, thuoc trir sdu BT,.. ciing luén luén bi de doa boi thuc khudn thé
(bacteriophage).



Trong nhiéu ndm qua, nganh Virut hoc (Virology) o nudc ta 44 cé nhiing bude tiéh bé
ding ké Ching ta dd di khd ndng phén Iip va xdc dinh cdc virut gdy bénh, di san xudt
dugc rdt nhiéu loai vacxin chéng virut, ké cd cdc vacxin tdi t6 hop nhu vacxin phong
chong viém gan B, vacxin cimy,... Viéc nghién ciu chdn dodn vd phong tranh cdc bénh
virut cho gia suc, gia cam, cho tom, ¢d... cing dd cé dugc nhing thanh tuu khéng nhd.

Tuy nhién, cdc tdi ligu gido khoa vé Virut hoc o nadc ta con rét hiém hoi v vi vdy lim
han ché hidu bist vé virut cia cdc cin bo khoa hoc, cin bo &y thudt Iam cbng tdc ¢6 lién
quan dén virut (phong chong bénh truyén nhiém, thi y, bdo vé thuc vt cong nghé Ién
men nho vi khudn vd xa khudn..).

Cudn sdch Virut hoc cua tic gid Pham Vin Ty ddp ung duoc nhu ciu ndy cda dong
dao sinh vién Y khoa, Sinh hoc, Néng nghiép, Thuy sdn va cdc can bg lim viéc trong céc
nganh noi tén. Sich duvc viet trén co so cdc tai ligu cdp nhdt va dupc trinh biy mot cich
dé hiélu vOi nhiing tranh anh minh hoa rét séng sua.

Voi hy vong dua dige kién thic vé virut hoc dén s6' dong sinh vién va ban doc réong
rdi, {01 vui mimg dupic gidt thibu cudh sdch dugc viét rat nghiém fic va rat bo ich ndy.
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Ldf ndi déu

Virut Ia ky sinh néi bao bit budc, c6 khd nang gy bénh J moi co thé séng tr vi khudn
dén con nguoi. Trong lich s lodf nguoy, s6' nguoi chét trong nhiing trén dich do virut gdy
ra con Ion hon tat cd cdc cudc chién tranh, xung 3ot sdc toc, ton gido, nan doi, cdc vu dong
d4t Id lut va tai nan giao théng cong lai. Nhdn loai lubn bang hoang truSc cde trdn dich
do virut gdy ra. Nam 1918, dich cim da lim cho phin nua ddn s6 dfa cdu mdc bénh va
cudp di 20 triéu nguoi. Thue t6'cho thay tiy nhimng thap ky cudi thé ky XX trd di ngay cing
xudt hién nhiing bénh virut moi la o ngudi v gia siic, de doa cudc song lodi nguoi. Dai
dich HIV va hiang loat cic bénh moi khdc nhwt SARS, cim gd H5NI, Ebola, Marburg,
Hanta,... Iuén Id néi 4m dnh do% vor loai nguo,

Virut gdy bénh J dong vat di khiéh nguoi ta phai giét b ca din gia sic, gia cam,
gdy thiét hai 16n cho nganh chin nudi. Virut gdy bénh J tém i nguyén nhan khién
cho nhiéu ao t6m chét hiang loat. Virut gdy bénh thuc vt ciing 1a thu pham gay that bt
mua mang.

Vi nhiing Iy do trén, viéc nghién cifu virut luén dupc ddy manh va d3 tro thanh mot
trong nhing nganh khoa hoc quan trong hang ddu trong Sinh hoc, Y hoc, Nong nghiép va
Nuéi tréng thuy sdn. C6 thé ndi niza sau cua thé'ky XX, virut hoc Jdi c¢6 nhing budc tién
khéng ngung va da thu duoc nhing thinh qud 1on lao. Nhiéu virut gdy bénh mdi da
duoc phan I3p va tim hidu ban chat sinh hoc. Nhidu loai vacxin théhé mdi dua trén cdc Ky
thudt cua cong nghé sinh hoc da ra doi, nhiéu bién phdp trj lifu mdi cdng duoc ap dung.
Viéc xod b6 vinh vién bénh diu maa vao ndm 1977 va sdp t5i ld bénh bai list o quy mo
todn cdu, dugc coi ld thanh fuu vidal cua Y hoc.

Mgt khic, do c6 cdu tao don gidn va do c6 hé gen nhiéu kidu voi co ché'tar ban khdc
hén cdc co ché don bio va da bio nén virut dugc chon Iim mé hinh Iy tuong dé nghién
ciru nhidu co ché'sinh hoc & mic phan tr, din dén cudc cich mang sinh hoc cdn dai vdo
gita thé’ky XX - Sinh hoc phan ti, Di truyén hoc phan ar. Do do, néi dung giang day mon
virut hoc dai cuong vé thuc chat cing 14 giang day vé sinh hoc phén tir - mot doi hoi cua
thoi dai. Moén virat hoc vi thé cing can dugc néng cao hon.

o Viet Nam, Virut hoc chua thuc su phat trieh d¢ o thinh mot nganh nghién ciu
déc Jap. Tuy nhién nhimg nghién ciiu 16 t6 vé cdc virut gdy bénh cing dang duoc tién
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hdnh tai cac Vign V@ sinh Dich té hoc Trung wong va Thanh phd HS Chi Minh, Vign Cong
nghé Sinh hoc va mot s6 truong Dar hoc Néng nghiép.

Cudn sdch ndy nhdm ZI67 thidu cho sinh vién, nghién citru sinh, va cac cdn bé khoa hoc
c6 lién quan nhiing kién thifc co' ban méi nhat vé virut hoc trong vai chue nim gan day.
Mdc Jdu khong phai I3 cudn sdch chuyén khoa y hoc, nhung vi mong mudh cudh sdch hitu
ich hon doi vor dong ddo ban doc, nén d67 voi cdc virut 6 tim quan trong déu ¢6 trinh
bdy vé dic diém Iim sang, sinh bénh hoc, dich 6 hoc va cdch phong chong.

T6¢ dp phét trién cua Virut hoc rét nhanh chéng, trong khi tim nhin cda tic gid lai
con nhiéu han ché do vy nhiing khiém khuyét trong cuén sdch ndy 1a khéng thé trinh
khoi. Tdc gid xin chén thanh cdm on va mong nhin dwoc su gop ¥ cia doc gid xa gan.

Ha Noi, mua Thu ndm 2004
TAC GIA



CAC CHU VIET TAT

AAV Adeno associated virus
(virut két hop adeno)

AIDS Arquired immune deficiency syndrom
(hot chang thiéu hat mién dich
mac phai)

ADCC Antibody dependent cell mediated
cytotoxicity (gay doc 1€ bao qua trung
gian 1€ bao phu thude KT)

CD4  Clusted of differentiation (thy thé CD4)
CF  Complement fixation (c6 dinh bé thé)
CMYV Cytomegalovirus (Virut cytomegals}

CPE Cell pathogenic effect
(hiéu tng huy hoai t&€ bao)

c-onc Cell oncogene {gen ung thu caa 1€ bao)
DTB Dai thuc bao

BUMD Diép iing mién dich

BVCXS DPong vat cd xuong séng

DVKXS DPong vat khong xuong song

EIA  Enzyme immunoassay
{thtr nghiém MD gin enzym)

ELISA Enzyme linked immunsorbent assay
(k¥ thuat hap phu mién dich gan enzym)

Env  Envelope (vO ngoi cia virut)
EF  Elongation factor (yfu to kéo dai)
EBV Epstein-Barr virus (virut Epstein-Barr)
IF Immunofluoresence

(mién dich huynh quang)
gp  Glycoprotein
HAV, (HBV) Hepatitis A (B) virus

(virut viém gan A, B)

HCV  Ilepatitis C virus (virut viem gan €)

HCoV Human corona virus
(virut corona & ngudi)

HDV, HEV, HGV Virut viém gan D, E, G

Hl test Hemaglutination inhibition test
{thir nghiém trc ché ngung két héng cau)

HIV Human immunodeficiency virus
(virut HIV)

HL.I test Hemolysis inhibition test
{thir nghiém 1kc ché tan mdu)

HPV Human papiloma virus
(virut papiloma & ngudi)

HSV Herpes simplex virus
{virut Herpes simplex}

HTLV Human T lymphotrophic virus
{virut gay bénh & bao I & ngudi)

IFA  Inderect fluorescent antibody assay
{thit nghiém khéng thé huynh quang
giin tiép)

IFN  Interferon

IL  Intericukin
KN Khang nguyén
KT Khéng thé

LA Latex agglutination
(ngung két hat Latex)
LCMV Lymyphocytic chonomeningitis virus
(viém mang ndo mang dém lymphao bao)
LTR Long terminal repeat
(doan lap lai dai & ddu chuoi)
MI»  Miéndich



MHC Major histocompatibility complex
{phitc hop hoa hgp mo chinh)

NST Nhiém sic thé

PHA Passive hemaglutination (ngung két héng

cdu bi dong)
PrP  Prion protein (protein prion)
PrPS, PrP5C Protein prion cia t€ bao

(c=celular), protein prion gay bénh
(sc=scrapie)

RF  Replicative form (dang sao chép)

RI  Replicative intermediate form
(dang trung gian sao chép)

RSV Rous sarcoma viras (virut sarcoma
Rous)

RT-PCR Reverse transcription PCR
(PCR - phién ma ngugc)

SARS Severve acute respiratory syndrome
(hoi chitng viém dudmg ho hdp cap)

Te  Cytotoxic T cell (1€ bao T doc)

TCR T cell recepior (thu thé t& bao T)
Ty  Helper T cell (1€ bao T trg gitp)
TK Timidin kinaza
TMV Tobaco mosaic virus

(virut kham thuéc 14)

TNF Tumor necrosis factor
(y€u 16 hoai tir ung thu)
WHO World Health Organization
(T6 chitc Y t& Theé gidi)
TTK  Thé thic khudn

Up  Long sequence unigue
(doan dai duy nhat)

Ug  Short sequence unique
(doan ngén duy nhit)

RdRp RNA dependent RNA polymerase
(ARN polymeraza phuy thuéc ARN)

VZV Varicella-Zoster virus
(virut Varicella-Zoster
(mot loai virut herpes)



A - PHAN DAl CUONG

Chuong 1
NHUNG KHAI NIEM CO BAN VE VIRUT

1.1. VAI NET LICH SU

Mot th€ ky truée day, virut duge coi 13 mot chat doc mo hé ludn gén lién véi bénh
tat. Thuat ngit "virut” ciing bat ngudn tr ti€ng Latinh "Virus" ¢6 nghia la chat doc. Vao
nam 1884, Charles Chamberland — mot cong tdc vién cia Vién Pasteur Paris da dung
mang loc bang sit dé tach cdc vi khudn nho nhat va vao nam 1892 nha nghién citu bénh
hoc thuc vat ngudi Nga Dimitri Ivanopski da sit dung mang loc Chamberland dé nghién
ciru bénh kham thudc 14. Ong nhan thay dich ép 14 ciy bi bénh da cho qua mang loc van
c6 kha niang nhiém bénh cho ciy lanh. Méac dli khong nhin thdy bat ky vi sinh vat nao
nhung 6ng ciing thong bdo ring chinh "virut qua loc" 1a tdc nhan gay bénh. Thoi bay
gid nhan dinh nay cé ¥ nghia quan trong, boi vi cdc nha khoa hoc van chua biét dugce
mot tac nhén gay bénh ndo nhé hon vi khudn.

Nam 1898, Martinus Beijerink 1ap lai thi nghiém cta Ivanopski va nhén thdy virut
¢6 thé qua duge ban gel va hoat luc van con trong I4 va dit kho nhung hiéu luc bi mat
nhanh chéng khi dun s6i. Ong k&t luan day 1a "chat doc séng" (contagium vivum
fluidum) chr khong phai 1a vat thé rin. Ciing vao nam &y Paul Frosch va Friederich
Loffler thong bdo bénh 16 mom long méng & ngua cling do virut qua loc gay nén.

Nam 1901, Walter Reed va nhém cong tdc ciia 6ng & Cuba phat hién tac nhan gay
bénh sot vang ciing la virut qua loc. Sau dé cdc nha khoa hoc da tfim ra mot s6 loal
virut, vi du virut giy bénh dai, virut dau mua khong dé gi chui qua mang loc do vay céc
tdc nhan gay bénh chi don gian goi 1a "virut”.

Nam 1915, nhit vi khudn hoc ngudi Anh Friderich Twort va nam 1917 nha khoa hoc
Phap Felix d'Herrelle thuoc vién Pasteur (Paris) da phdt hién ra mot dang virut dac biét
ky sinh trong t€ bao vi khudn phd huy vi khuan va dat tén 1a "Bacteriophage”, c6 nghia
12 thé thuc khuén hay goi tit 1a phage. Thoi &y D'Herrelle tin ring 6 thé dung thé thuc
khudn dé diét vi khudn nhiém vao co thé nhung nhitng khdm phéa sau d6 cho thdy thé
thuc khuidn ¢6 tinh dac hiéu rdt cao d6i véi vi khudn ma ching ky sinh va chiing bi loai
khoi co thé rat nhanh chéng. Do tinh dac hiéu nay, ngay nay ching duge sir dung nhu la
cOng cu quan trong trong nghién citu bi€n nap va nhin dang vi khuan.

Nhiéu nam troi qua, danh sdch cdc bénh do virut ngay cang dai. Nhitng nghién ciu
virut di tr& nén dé dang hon khi ngudi ta phét hién ra cdc bién phdp nuoi ching trong
phoi gi. Vi nhan lén dugce trong phoi ga nén mic du ¢6 kich thude vo ciing nho bé virut
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van dugc qua quyét cho rang I phén tir song. Nhung vao nam 1935 Wendel M. Stanley
thugc Vién Rockefeller da dua ra mét thong bdo gay chan dong du uan ring ong da két
tinh duge virut kham thuée 14. Diéu ndy tang them mdi hoai nghi vé ban chil séng ctia
virut. Phai chang mot sinh vat séng c6 thé la tinh thé ?

Vao nhitng nam 40, cdc nha nghién citu da dua virut hoc dén ky nguyén mdi do hai
ti€n bo ky thuat trong thai k¥ nay, D6 12 kinh hién vi dién 1t va nuot cdy virut trong
binh nuéi cay mo 1€ bao. '

Nhu vay, nho mot thiét bi k¥ thuat mang loc di dem lai khédi niém ban dau vé virut
v sau d6 nho mot thiét bi k¥ thuat khic ~ Kinh hién vi dién tur (vSi chim tia dién tl ¢6
d¢ dai bude séng cuc ngén, lam ting do phan giai va tang khd ning phéng dai) di quan
sat duge virut, tim hiéu duge ban chit va chie nang cita chiing. Tir viéc nudi thanh céng
virut trong binh di ché duge vacxin chdng mét 6 bénh virut.

Nam 1952, A. D. Herrskey dd chung minh vat chat di truyén & thé thuc khudn 1a
ADN. Nam 1955, H. L. Fraenkel Conrat lap rép thanh cong 13i axit nucleic vio v
capsit ciia virut kham thuéc 14 va 10 nam sau, nam 1965, Spiegelman lap rdp thanh céng
chubi ADN cua thé thuc khudn ©X174. Nam 1970, Q. Baltimore va H.M.Temin phat
hién enzym phién ma nguge d virut Retro chita ARN chudi don.

Cac nghién citu vé virut ngay cang thu duge nhiéu thanh tuu m&i me gép phén quan
trong vao vigc ddy 1bi nhiéu bénh virat & ngudi, dong vat nuéi va cdy tréng dong thai
g6p phan vao sy phit trién chung ciia sinh hoc hién dai.

1.2. HINH THAI VA CAU TRUC CUA VIRUT

Virut 13 tic nhan nho nhat c6 thé gay bénh & vat thé song. Kich thudc ciia chiing
gi6i han tlr 250nm (ddi v6i virut pox) dén 20nm (d6i vai virut parve). Nhu vay virut 16n
nhat ¢6 kich thuSc xép xi kich thudc ctia t€ bio nhé nhat nhu Chlamydiae va
Mycoplasma, con virut nhoé nhit lai ¢é ciing duong kinh tuong ung véi phan tr ADN.
Neéu so v6i E. coli thi virut 1én nhdt ciing chi c6 kich thude bing 1/10 con virut nhé nhat
chi ¢6 kich thude bang 1/100.

Tat ca cdc virut déu ¢6 cdu tao rdt don gian, bao gém hai thanh phan co ban la axit
nucleic & bén trong goi la 6 (genom) va vo protein bao boc bén ngoai dé bao vé genom
goi la capsit. Phic hop gém axit nucleic va capsit dugc goi la nucleocapsit. Mot s6 con
¢ v bao boc xung quanh vé capsit goi la vé ngodi (envelope). Virut hoan chinh con
duoc goi la virion va tir day ching ta diing hai thuat ngi virut va virion nhu nhau.

1.2.1. Genom cua virut

Virut chi chita ADN hoidc ARN ma khéng bao gid chita ca hai loai. Didu nay nguoc
lai v@i cde co the c6 cdu tao t€ bao - trong mdi t€ bao bao gi0 cling ¢4 ca hai loai axit
nucleic. Hon nita genom & co thé bac cao, ca & dong vat va thuc vat bao gid ciing 1a
ADN chuédi kép. Con genom, clia virut ¢é thé 12 ADN hodc ARN & dang chubdi don hoic
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chubi kép. Cd 4 loai genom ADN chuéi kép, ADN chudi don, ARN chudi kép, ARN
chubi don déu tim thdy trong s6 cdc virut dong vat, thuc vat va vi sinh vat.

Trong t€ bao bi nhiém, genom virut dug¢ phién ma, dich mi dé€ tao thanh cic
protein cdu trdc (protein tao capsit), protein khong cau tric {cdc enzym can cho sao
chép) va tao cdc bin sao genom (axit nucleic 16i) diing cho ldp rdp cac virut mdi. Kich
thudc genom rat khdc nhau t&r 3500 nucleotit (nhu & phage nhd) dén 280000bp (base
pair), vi du & virut kerpes 1a 560000 nucleotit. Trinh ty c¢ia genom virut phai dugc giai
ma nho t€ bao vt chil nén cdc tin hiéu diéu khién nam trén genom phai dugc cic yéu (8
clia t&€ bao nhéan biét. Genom virut rdt nho, do d6 trong qud trinh tién hod dé slr dung téi
da tiém nang gen clia minh, ¢ virut ¢é hién tuong cdc gen chéng Ién nhau va cit ndi
mARN la rdt phé bién.

Pac diém cla genom virut 12 :

+ Genom ADN kép thuong & virut ¢6 kich thudc 19n nhat, genom ADN mach don
thuong & virut ¢6 kich thude nhod hon.

+ Genom ARN kép tat ca déu phan doan.

+ Genom ARN don dugc quy dinh 13 genom (+) va genom (-) dua theo trinh ty
nucleotit cua mARN.

+ Phan 16n genom ARN mach don la genom khong phan doan (trir virut ciim va HIV).

+ Genom cla Hepadnaviridae dugc tdng hgp trong t€ bao gan thong qua ARN
trung gian.

1.2.1.1, Genom ADN cua virut

ADN cua virut ¢6 thé & dang vong, xoan (virut papova) hoac dang thing, chudi kép
(virut herpes, adeno). ADN phién ma trong nhan va dugc kiém sodt bdi hé enzym cua té€
bao. Gen mi hod cho protein nim & cdc vi tri khdc nhau trén ADN. O virut adeno céic
gen nay nam trén ca hai mach. G hai ddu mach thudng c6 trat tu thang lap lai va trdi
chiéu c¢6 thé bat cap v6i nhau 1am cho phén tlr ¢6 dang vong. Ham lugng guanosin va
cytozin trong ADN dao dong tit 36% & virut pox dén 70% & virut herpes. Nhiéu ADN
va mdt s6 ARN cuia virut ¢on chira cdc trinh ty nucleotit "thira” (khong lam nhiém vu
ma hod) & dau chuédi.

Sau day la mot s& vi du vé genom ADN chia céc virut.

1.2.1.1.1. Virut c6 ADN Fkich thudc lon

Genom cilta cdc virut thudc ho Herpesviridae cé kich thuéc thay déi tir virut
herpes simplex va varicella zoster (120 — 180kbp) dén virut cyromegalo va HHV - 6
(180 — 230kbp). ADN ma cho hon 40 protein cha virion va hon 40 protein khéng cau
tric (chi thdy & trong t€ bao nhiém). Cau tric ADN thay déi it giira cdc thanh vién cua
nhém. Chiing 1a loai duy nhat chita cdc doan dong phan (isomer) clia ciung moét phan tu.
Genom cua herpes simplex chifa hai phin néi véi nhau bang lién két cong hod tri, mot
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ving dai duy nhét (U ) vd viing ngan duy
nhat (Ug), & hai ddu méi vilng la cdc
doan lap lai trdi chiéu. Céc doan lap lai
nay cho phép sdp lai céu tric cla
cdc vung duy nhdt va do vay tao ra 4
dong phan c¢6é chidc nang giéng nhau
(hinh 1.1).

Genom virut kerpes ciing chita nhiéu
doan lap lai (multiple repeated sequences).
Cédc doan nay rat khdc nhau & cdc virut
khic nhau lam cho genom thay déi rat
nhiéu (I16n hon hoic nhé hon so véi kich
thudc trung binh).

Genom cua virut adeno nho hon,
khoang 30 — 38kbp. Méi virut chira 30 —

40 gen. Trinh ty tan cung cla méi soi 1a

moét doan lap trdi chiéu khoang 100 —
180bp va do d6 cac chudi don bién tinh
c¢6 thé két hop tao nén cdu tric "pan -
handie", d6 14 cac chubi dai va manh néi
vGi nhau thanh ving va déng vai trd quan
trong trong sao chép. O ddu 5 cia
genom c¢& gan mot protein 55kDa hoat
dong nhu la doan méi dé téng hop soi
ADN md&i (hinh 1.2).

Diéu déng luu ¥ 1a trong khi & virut
herpes, mbi gen ¢6 mot promoter riéng
thi & virut adeno genom c6 cdc cum gen,
moéi cum ¢6 mot doan khéi ddu chung
(promoter).

UL Us
(=1 1o =<1
i 1 1 1
0 50 100 152
kbp
U, Ug
BH———r 0
(= L e e e Y |
= <} EEET—EH
=" < EEE——EH

Hinh 1.1, Mot s& genom cla virut Herpes.
{Herpes simplex) bao gém hai doan ndi
v8i nhau béing lién két cang héa tri, doan
dai duy nhat U_ va doan ngén duy nhat Ug,
G hai ddu méi doan lai dudc ndi véi cac
doan 13p lai trai chidu, Cach t3 chitc nay
cho phép tao ra 4 dang genom khac nhau.
{Theo Cann, A, Principles of
Molecular Virclogy, 1993)

Protein Gen sdm Gen mudn
tan cting 5x'_l I I 4 r-strand
3 Q€ r-strand
|._| 1 1 L Fzrotejn
gen sém gensdm gensdm tancang
L L L AL L L L 1_J
0 5 10 15 20 25 30 353839
kbp

Hinh 1.2. Ciu tao genom virut adeno.
{Theo Cann, A., Principles of Molecutar
Virotogy, 1993)

. 1.2.1.1.2. Cac virut ¢cé ADN kich thude nho

Genom virut parve 1a ADN mach don, dang théng, khéng phan doan kich thudc
khoang 5kb. Pa 56 cdc sgi ADN trong virion la sdi (-). Genom chi gém 2 gen, gen rep
md cho enzym ding cho phién ma va gen cap mi cho protein vo. Cuéi cha genom cé
cdc doan xudi nguge nhu nhau (palindromic sequences) dai khoang 115 nucleotit tao
thanh cdu tric dang cap téc (hairpin) dung cho khdi dau sao chép. Virut polyoma ¢6
genom la ADN mach kép (hinh 1.3), khép vong chita khoing 5kb. ADN & dang siéu
xoan va lién két voi 4 histon cua 1€ bao (H2B va H4). Virut ¢6 6 gen do sir dung ¢4 2 mach
ADN dé mi hod va sir dung gen chéng 18p (gen no g6i lén gen kia).
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khdi dau
sao chép

Hinh 1.3. Cau tao phc tap clia genom virut polyoma
1a do thu gon céac théng tin di truyén vao cuing mét doan tugng déi ngén
(Theo Cann, A., Principles of Molecular Virology, 1993).

1.2.1.2. Genom ARN cua virut
1.2.1.2.1. Genom ARN trong virut ARN khéng phéan doan

Virut ARN thudong cé genom
nho hon genom cua phdn 16n
virut ADN, chiing dao dong tir
30kb (coronavirus) dén 3,5kb
(phage Q). Chiing c6 thé 1a soi
(+) hodc (=). Da s6 (khoéng phai
tdt ca) genom ARN (+) déu c6
mil dé bao vé ddu 5' cia ARN
khoi su tdn cong cua photphataza
va cac nucleaza khiac dong thoi
xtic ti€n chic niang mARN
khi dich ma. DBéi véi phan 16n

virut picorna, mii dugc thay thé

bang mot protein nhé goi la VPg.
Pau 3' cia da s6 genom virut
chudi (+) cing dugc gan duoi
polyadenin — polyA giéng nhu
mARN & eukaryote. Virut ARN
(=) thuong cé6 genom Ién hon
genom ARN (+). Ciu tao genom
cua moét s6 virut ARN duogc thé
hién & hinh 1.4.

Picoma

5'UTR F'roleln Protein khong UTR

cau iric >
Ll ]-poly(A)

Toga g
5'UTR Protein khéng Protein JUTR

cau friic cau triic 3
-poly(A)

FlangTR Protein Protein khéng FUTR

cau tric cau triuc 3
@ 1 'E R Eane ]

Corona Protein khdng
ca'u truc

“ -poly(A}

Protein
cau tric

Pramyxo

NS(M1) NS(M2)

Hinh 1.4. So dé genom clia virut ARN cho thay su
phan bé clla cac gen ma hoa cho protein cau truc,
protein khéng céu tric, cling nhu cac viung khong dich ma
UTR (unstranslated region).
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ARN cta virut c¢6 thé ¢ dang mach don hoac mach kép, thing hoac khép vong. Vi
du virut thyc vat luén chita ARN chudi kép dang vong trong khi ARN cia virut dong
vat du la chudi kép hay chudi don déu & dang thing. Mét s6 virut chita genom la ARN
phan doan, tir hai doan & virut arena dén 11 doan & virut rofa. Viec ARN nhiéu doan va
mach kép di tam tang kha niing mi hod ctia genom vi kich thudc ciia ARN bi gidi han
boi co ch€ gin vio riboxom.

Su phdn cyc. Tuy thuoc vao chic nang cia ARN mach don ma chia genom ARN
cua virut thanh hai nhém.

~ Nhém 1 gébm ARN c6 trinh tu nucleotit giong vii trinh tuw ciia mARN, c6 dau
gan "mi" dé riboxom nhan dién mot cdch dac hiéu nén cé kha ning hoat dong nhu Ia
mARN tic la thong tin di truyén trén genom duoc sir dung truce ti€p d¢€ téng hop protein
ma khéng can giai doan phién mi. ARN nay dugc quy udc la soi duong (genom duong).
3 céc virut c6 genom (+) khong c6 sy khic nhau giita phién ma va sao chép genom.

— Nhém 2 gém ARN c¢6 frinh tu nucleotit nguoc (bé sung) vdi trinh tw mARN
nén khong thé hoat dong nhu mARN. ARN loar nay duoc quy udc 13 sgi am (genom
am) (hinh 1.5). Ching duge dung lam khuon dé tdng hop mARN. Muén tién hanh sao
mé trude hét phai (8ng hop soi khuon ARN(+) trung gian, réi tir sgi ndy tdng hop nén
so1 (—) la genom cla virut. RS rang & day sao chép genom va phién ma 1a hai qud trinh
khdc nhau. k€ ca chiéu dai phan tir ARN dugc tao thanh ciing khdc nhau. Khi sac chép
s€ duge sgi ARN ¢6 chiéu dai day di (full length RNA) twong duong véi chiéu dai caa
s0i me, con khi phién md s& rao ra cdc phan (o ARN ngdn dé réi ti d6 dich ma thanh
cac phan tir protein vé6i chitc nang khic nhau.

Virut refro 1a truong hop dac biét, chiing chita ARN mach don, (+) va skt dung
enzym phién mi nguge ciia minh (ADN polymeraza phu thuoc ARN) dé chuyén thong
tin tir ARN sang cADN sau d6 tao ADN soi kép dé gén xen vao genom cta t& bao chit
dudi dang provirut va 16n tai 1au dai giong nhu thé thuc khuén tiém tan.

mARN 5".GAC UCG AGC..3
ADN(+) 5T.GAC TCG AGC.%
ADN(-) 5.CIG AGCTCG...3
ARN(+) 5..GAC UCG AGC..3
ARN(-) 5'...CUG AGCUCG..%

Hinh 1.5, So sanh trat ty axit nucleic. Mach axit nucleic trong genom dudc goi 1a (+) néu cé
trat t nucleotit gidng trat tif clla mARN, con goi la {-) néu c6 trat ty ngugc lai vdi mARN.

1.2.1.2.2, Genom ARN phén doan

Binh thudng genom ARN la mot sgi lién mach nhung trong mét s6 trudng hop lai
bao gém nhiéu doan ngin goi 1a genom phan doan. Vi du, virut cim c6 8 doan ARN
don (hinh 1.6), virut reo chita 10 — 12 doan ARN kép.
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Genom phan doan la genom chita hai hay nhiéu phan tir axit nucleic khic nhau vé
tinh chat vat ly, cung dugc géi lai trong mét virion. Uu diém cha genom phan doan la
thong tin di truyén chita trong céc sgi ¢6 kich thudc nho hon nén it bi phd v& dan dén
lam sai léch thong tin. Su sai léch nay rat nguy hiém déi v6i genom ARN 16n. Tat
nhién, virut phai c6 mot co ché boc goi rat ky ludng sao cho tét ca cdac phan tu déu dugc
bao goi trong virion. Hién tuong genom phan doan lam nguoi ta lién tudng dén NST ¢
co thé bac cao. Néu mot phan tir bi hu hong thi ciing khong anh huéng qué nhiéu dén ca
qua trinh nhan 1én cta virut. Virut cim 1a moét vi du (xem phan virut ciim).

PB2 _ PB1 PA

Gen 1 | ] Gen 2 | ] Gen 3 | 2
HA NP NA

Gand dae o ] GAND Kivtormiiit) Gt a———J
M1/M2 NS1/NS2

Galsi7 BT T ) Gen8 [

Hinh 1.6. Genom ARN phéan doan 4 virut orthomyxo

1.2.2.V6 capsit

Capsit 1a vo protein duogc cdu tao boi cac don vi hinh thdi goi 1a capsome. Capsome
lai dugc cdu tao tir cac don vi cdu tric goi la protome. Protome c6 thé 1a monome (chi
c6 mot phan tir protein) hoiac polyme (c6 trén 6 phan ti protein).

Capsit cé kha nang chiu nhiét, pH va cdc yé€u t6 ngoai canh nén c6 chic nang bao
v¢ 161 axit nucleic.

Trén mat capsit chita cdc thu thé dac hiéu gidp cho virut bim vao bé mat t€ bao.
Capsit cling con chita cac khdang nguyén (KN) kich thich hé théng mién dich trong sudt
thoi gian mac bénh. Phitc hop bao gom capsit va axit nucleic duoc goi 1a nucleocapsit.

Vo capsit ¢6 kich thudce va cich sip x€p khdac nhau khién cho cdc virut ¢6 hinh dang
khédc nhau. C6 thé chia ra ba loai céu tric : d6i xing xodn, déi xding hinh khéi va cdu
tric phuc tap (hinh 1.7 ; 1.8 ; 1.9).

Vo ngoai -
lipoprotein

axit nucleic

Capsit
vo protein =1

Nucleocapsit

Hinh 1.7. Cau tric cd ban ctla virion. L&i la axit nucleic, vo capsit la protein.
L&i va vo két hgp véi nhau goi la nucleocapsit. Phia ngoai capsit 1a vo ngoai lipoprotein
vdi cac gai glycoprotein.
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Protein

%]
(4]

A B c

Hinh 1.8. A - So dé virut hinh que véi cau tric dsi x{ing xoan (virut kham thudc 14).
Capsome sap xép theo chiéu xodn cla axit nucleic.
B - S0 d6 virut da dién don gidn nhat. M&i mat 1a mét tam giac déu. Dinh do 5 canh
hop lai. Méi canh chifa 3 capsome
C - Su déi xitng clia hinh da dién thé hién khi quay theo truc bac 2 (1800), bac 3
(120°) va bac 5 (729).

Hinh 1.9. Hinh thai cia mét sé loai virut.
1. B6i xiing da dién A - polio, adeno, rota, B - Herpes ; .
2. BGi xiing xodn C - kham thuéc 14, D - cum, E - sdi, quai bi, parain fluenza,
F - dai ; 3. B6i xitng hén hgp G - virut pox, H — phage T chén.
(Michael J. Pelczar et al. Microbiology, Concepts and Applications, 1993)

1.2.2.1. Cdu tric déi xitng xodn

Bao g6ém cdc virut gay bénh kham thuéc 14 (TMV), dai (rhabdo), quai bi, cim, soi
(paramyxo, orthomyxo),... S& di ¢c6 cdu tric xoén la do axit nucleic va protein sap xép
theo ki€u xoan 16 xo xung quanh mot truc. Tuy loai ma cé chiéu dai, dudng kinh va chu
ky lap lai cta nucleocapsit khac nhau. Cau triic xoin thudng lam cho virut ¢é dang hinh
que hay hinh soi.
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1.2.2.2. Céu tric déi xitng hinh khéi 20 mdt

Khi quan sat k§ cdc virut "hinh cdu” dudi kinh hién vi dién tir ta thay thyc ra ching
khong phai la hinh cau ma 1a hinh khéi da dién véi 20 mat tam gide déu, 30 canh va 12
dinh. Mdi dinh 14 noi gdp nhau cua 5 canh. Thudc loai cau tric nay gém cdc virut
adeno, reo, irido, herpes va picorna,

Céch doi xiing theo 3 bac : bac 2, bac 3 va bac 5 (hinh 1.8c). Ta hdy tudng tuong
khi xoay 180° (bac 2), 120 °(bac 3) va 72° (bac 5) thi virut lai trd lai vi trf cii.

Céac virut khac nhau ¢ s& lugng capsome trén méi canh khdc nhau do vy ma cé
kich thudc khdc nhau. S6 lugng capsome cang nhi€u thi virut ¢6 kich thudc cang 16n.
Dua vao s6 lugng capsome trén mdi canh c¢é thé tinh dugc téng s& capsome cha vo
capsit theo cong thirc sau :

N=10(n- 1)2 + 2 trong dé N — téng s6 capsome cla capsit, n — s4 capsome (rén
mbi canh

Cau truc khoi thuong 1am cho virut ¢é dang hinh cau

1.2.2.8. Cdu triic hén hop

Hiy 14y thé thuc khudn (TTK) lam vi du. TTK c6 cau tao dic biét, ¢6 ddu phinh to
kéo theo mot dusi dai, dac biét phat trién & TTK — T chédn (T2, T4, T6), con TTK - T 1é
(T3, T7) lai c6 duéi ngan hoac mét sé tham chi khong ¢6 dudi. TTK — T2 ¢6 hinh tinh
tring, dau cé cdu tric dang khéi d6i ximng véi 20 mat tam gidc déu, néi véi dubi ¢ cau
tric déi xiing xodn, nén ching 1a dang hén hgp.

1.2.3. Vo ngoai

Mot s6 virut ¢6 vO ngoai (envelope) bao boc vo capsit. VO ngoai cé ngudn goc tir
mang sinh chat cta t€ bao duge virut cudn theo khi ndy chdi. Vo ngoai ¢ cdu tao gdm
2 16p lipit va protein.

— Lipit gém photpholipit va glycolipit, hdu hét bat ngudn tir mang sinh chdt cla t&
bao (trit virut pox tir mang Golgi) véi chiic nang chinh 13 én dinh cau tric cla virut.

— Protein v6 ngoai thuong la glycoprotein ciing ¢é ngudn gdc tir mang sinh chat.
Tuy nhién, ciing c¢6 cic glycoprotein do virut méa hod dugc gan vao cdc vi tri chuyén
biét trén mang sinh chat cha t& bao, réi vé sau tré thanh cdu tric bé mit caa virut. Vi
du, cic gai hay cdc phéan tir gp120 cia HIV hay hemaglutinin clia virut cim, ching
twong tic véi receptor cua t€ bdo dé md ddu cho sy xAm nhap cda virut vao t€ bao.

V& ngoai cling c6 thé ¢6 ngudn géc tir mang nhan (virut herpes). V& ngoai dé bi
bién tinh do tic dong cihia cdc yéu t6 ngoai canh (dung moéi hitu co, enzym...) lam mat
kha nang gay nhiém cla virut.

1.2.4. Protein cua virut

Tiép theo su tao thinh mARN cha virut 1a téng hop protein. Virut cdn cdc loai
protein & cac thai diém khdc nhau v6i ham lugng khac nhau. Tuy thdi gian biéu hién ma
protein cua virut duoc chia thanh 3 loai :
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— Protein duoc téng hop ngay sau khi nhiém goi 13 protein sém tic protein khong
cdu triic thudng 1a cdc enzym phuc vu cho sao chép axit nucleic.

~ Protein dugc t6ng hop muon hon goi 1a protein muén, thuong 1a protein cdu triic
tao nén vo virut hodc protein nim trong 13i.

— Protein phdn gidi thudng la enzym gilp giai phéng virut ra khoi t€ bao.

Nhin chung, ca thoi gian xuat hién lan s6 lugng cla 3 loai protein ndy déu duoc
diéu hoa sao cho hop 1y nhd 6 cdc gen diéu hoa lam nhiém vy déng, mé gen. Protein
som la enzym xdc tdc nén chi cin mot lugng nho, con protein muodn la thanh phéan ciu
triic nén bat budc phai tong hgp v6i s6 lugng 16n hon nhidu. Protein phan giai dugc téng
hgp sau nita bdi vi néu téng hop sém thi t& bdo chli s& b tan trude khi mot lwong 1dn
virut duoc hinh thanh.

Su nhiém virut da gay xdo tron ¢ ché didu hod ctia t& bko. Su tao thianh qui mic
cho phép axit nucleic va protein cha virut da [am suy sup hodn toan su téng hop cic cao
phan tir cua & bio. Cling ¢6 trudng hgp dién ra sy canh tranh gay gat gilta virut va t&
bao chu. Tuy nhién, trong ca hai trudng hop trén su diéu hoa téng hop cac thanh phan
ctia virut dugc ki€m soat bdi cic gen cha virut hon 13 cia t€ bao chi.

Cac enzym cua virut

Nhiéu loai virut ¢6 chda cidc enzym dic trung ctia minh. C6 thé chia ra 13m hai loai :

— Cdc enzym tham gia vao qud trinh sao ma va phién ma.

— Céc enzym gidp virut xam nhip vio 1& bao va dua thé hé virut méi ra khoi t&€ bao.

Céc enzym con duge phan thanh enzym cua virut va enzym cam ttng. Loai ddu do
virut mang theo, v{ du enzym phién ma nguoc. loai sau dugc téng hop nhd genom cla
virut va khong cé trong thanh phan cua virut trudng thanh.

G virut orthomyxo (cim) va paramyxo (4 ¢cim) ¢6 enzym neuraminidaza khu tri &
VO ngoai gidp virut bim vio t€ bao.

Polymeraza clia virut 1a enzym thuc hién sao chép. Néu polymeraza do t€ bao tong
hop dam nhiém dugce chic nang doc mi axit nucleic cla virut thi khéng can thigt phai
dua vao thanh phan cua virut méi, nguge lai néu khong dam nhiém duoc chitc nang doc
ma thi nhat thi¢t phai dua né vao thanh phin cda virut thé hé sau,

~ O virut ADN, genom luén dugc ADN — polymeraza cua t&€ bao chi doc mi, do
vy virut van cd kha nang gay nhiém ma khéng can mang theo polymeraza.

- Virut chia ARN s¢i (=) ¢6 b gen ngwroc (bd sung) véi mARN. Muén nhén lén
chiing phai phién ma nhd ARN - polymeraza phu thuéc ARN cia riéng minh dé bién
s¢1 (—) thanh soi (+) tic sgi mARN. Virut rerro mang theo enzym phién mi nguoc dé
chuyén hod ARN thanh ADN (vi cdc t€ bao dong vat khéng c6 enzym thuc hién chic
nang nay).
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— Proteaza. Mot s6 virut chita proteaza dung dé phéan cat polyprotein, loai protein
tién chat ¢é kich thudc 16n duge hinh thanh sau dich mi tao ra cdc protein chic nang c6
kich thudc nho hon.

+ Protein vo capsit cla virut picorna ¢6 hoat tinh proteaza dac hiéu can cho
viec phan giai protein trong nucleocapsit, gitip giai phong axit nucleic khoi
vO capsil.

+ Mot sd virut chira endonucleaza va ligaza.

1.2.5. Tén goi va phén loai virut

Cho dén nay, chua ¢6 mot hé thdng phan loai virut ndo duge thye su chap nhan béi
van con thi€u cdc dir liéu vé mdi quan hé gilra cdc virut va do dé virut ciing khong cé
tén goi theo diing quy cach nhu & cdc vi sinh vt khac. Cach dét tén virut khd tuy tién,
ching han virut s3i (do gay bénh s6i), virut adeno gay bénh duong ho hap trén lan dau
tién phan lap dugc tit hach hanh nhan (adenoid), virut coxsackie {do phan lap lan dau
tién & Coxsackie — New york) hay virut Epstein — Barr (1a tén hai nha nghién ctu phat
hién ra ching).

Mot trong nhimg cdch phan loai truée day 1a dua vao vit chii ma virut gay nhiém.
Vi du virut ta lon, virut cdm lon, virut dau bd, virut kham thudc 14... Hé thong khic lai
dua vao cdc mo ma virut taic dong. Vi du virut tic dong vao h¢ thong ho hap thi goi la
Prewmotropic, vao hé than kinh goi 1a Newrotropic, vao da goi la Dermatotropic, vao
noi tang goi 1a Viscerotropic. Cach phan loai nay tién loi cho gidi bdc si va cdc nha
dich t& hoc. Tuy nhién, nhd cdc kién thitc vé cdc dac diém 1y, hod, sinh hoc cha virut
ngay cang duoc tich luy mi Uy ban Quéc t&€ vé phin loai virut goi tit 1a ICTV da dé
nghi phan loai dua trén nhiéu dac diém cdu tric va sinh hoc co ban. Uy ban nay lay don
vi ho (family) 1am trong. Cdc chi tiéu quy dinh ho bao gém :

— Kiéu axit nucleic : ADN hay ARN.

— Kiéu déi xiing cla capsit : xodn hay kh&i hoac phic tap.

— C6 hay khong cé vo ngoai.

~ Vi (ri ldp rdp vo capsit vdi axit nucleic.

— Vi tri gin v ngoai (mang t€ bao hay mang nhan).

— Phan iing vdi ete va cac dung moéi hoa tan lipit kKhéc.

— 36 lugng capsome.

— Puong kinh hat virut.

— Kich thudc axit nucleic.

Uy ban nay con thong nhat ding tiép vi ngir — viridae dé chi tén ho, tiép vi ngir -
virinae dé chi ho phu, — virus dé chi chi. Ti€p dau ngit cho mdi ho thudng bat nguon tir
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dac di€m dac trung cho ho. Vi du, Picornaviridae 1a ho virut ARN c¢6 kich thudc nho
(pico = nho, + ARN), Hepadnaviridae 1a virut ADN gay bénh gan (hepar = gan, +
ADN). Retroviridae 1a virut ARN c6 enzym phién ma nguoc (retro = nguoc). Mot sé ho
khic mang tén do nguén géc lich sir. Cac quy dinh vé phan loai ¢ dién khong duoc 4p
dung cho virut. D& xép cdc virut vao timg nhém lai phai ding thém céc dac diém nhu
lam sang, mién dich hoc va sinh hoc phan tir. Viéc so sanh trinh tu axit nucleic cling
dugc dung nhiéu dé€ xdc dinh m6i quan hé giita céc virut.

Vi tri trén ho la b, c6 ti€p vi ngit 12 — virales. Dén nay méi dugc xic dinh chi c6
hai b virut lién quan dén bénh & ngudi la bo Mononegavirales (cic ho Filoviridae,
Paramyxoviridae va Rhabdoviridae) va bo Nidovirales (Coronaviridae va Arteriviridae).

Nam 1995, ICTV da cong b6 hé thong phan loai tdng hop bao gém 1 bo, 71 ho, 11
ho phu, 164 chi va hon 4000 loai trong d6 con c¢6 hang tram loai chua xdc dinh do thiéu
s6 liéu. Céc virut mdi ciing khong ngimg dugc phat hién. Hinh 1.10a va b giéi thiéu mot
s6 virut thuong gap & dong vat va thuc vat.

Khéng VO ngoéi Co vo ngoéi
ds ADN ds ADN
mau xanh @ c?!denu?d? \
nguai . @ 4
U nht & Tho ¥ Poxiviridae Herpesviridae
(vaccinia) (therpes simplex)
ds ARN ss ARN
Reoviridae
(reo type 1) > :
ssARN ssADN Cam Viém xoang Retroviridae
miéng  (Rous sarcoma)
&3 ] &
Ngoai ban Polip 1 U xo '_
& Lon g ngudi & chudt i g
100nm arenaviridae  Coronaviridae Bunyaviridae Togaviridae
(lymphocytic  (Viém phé  (Bunyamweral) (Sindbis)
choriomeningitis quan chim)

Hinh 1.10a. Ho virut dong vat. Dudi tén ho |a tén virut dai dién
(Michael J. Pelczar et al. Microbiology, Concepts and Applications, 1993)
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Khéng vo ngoai

Cé vb ngoai

dsADN

ssARN

&

Caulimovirus
(Virut d6m hoa Ig)

dsARN

&

Reoviridae

ssADN

&

Geminivirus

100nm

ssARN
0 U [] U 00O O [ o L] |
Fia : Havirus Hordvirus (Visut kham soc dai mach)
Nhém virut khdm et soc thusc 14)
s, [ M e s
@ @ @ @ @ & Tobavirus
Bromovirus Cucumovirus

irut kham difa) (Virut kha :
N R S bl St Wi, st 1)

9

Neptovirus T,
(Nhém virut kham dau) Potexvirus (Khoai tay X)

Dianthovirus Carlavirus (Virut gay bénh cdm chuoéng)
(Virut gay d6m khuyén cdm chuéng)

@ S
Nhém virut gay hoai ti thuéc 14, EXSPATIS o Wy V)
gay lun ngd)

®

Luteovirus

(Virut vang, cdi coc cli ci) Closterovirus (Virut vang ci cai)

dbém vang
hoai tur

e

Nhém virut gay
dom, héo ca chua)

Hinh 1.10b. Ho va nhom virut gay bénh thuc vat. Dudi tén nhém hay ho 1a tén virut dai dién.
(Michael J. Pelczar et al. Microbiology, Concepts and Applications, 1993)

1.2.5.1. M6t s6 ddc diém cia virut ding trong phén loai dén loai

Dic diém

cuia virion

—Hinh thai

+ Kich thuéc

+ Hinh dang

+ C6 hay khong c6 peplome, ban chét cia peplome

+ C6 hay khong c6 vo ngoai

+ Cdu tric va kiéu d6i xing clia capsit

—Tinh chdt vat Iy va ly hod

+ Khéi lugng phan tir (Mr)

+ Mat do ndi (buoyant density) clia virion (trong CsCl, Saccaroza,...)

+ Hé s6 lang cua virion
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+ Do bén pH
+ D0 bén nhiét
+ D6 bén cation (Mg2+, Mn2+)
+ Do bén véi dung moi
+ D6 bén vai chat 1ay ria
~ + Do bén phéng xa
—Genom
+ Loai axit nucleic (ADN hay ARN)

+ Kich thuéc genom, tinh bang cap nucleotit (bp) v&i mach kép hoic bang s&
nucleotit {b) v&i mach don.

+ S6 mach — mach don hay kép
+ Dang thang hay khép vdng
+ Phéan cuc - sgi am hay duong
+ S3 doan va kich thudc cac doan
+ Trat ty nucleotit
+ Su ¢6 mat cua doan lap lai
+ Su c6 mat cua isomer hod
+Ty1eG-C
+ C6 hay khong ¢6 mii ¢ dau §'
+ C6 hay khong ¢6 protein lién két o dau 5
+ C6 hay khong c6 dudi poly A & dau 3’
— Protein
+ S6 lugng, kich thudc, chitc ndng cua protein cdu truc.
+ S6 luong, kich thudce, chifc nang cba protein khong cau tric (la cdc enzym).
+ Chi ti€t vé chlic nang chuyén biét cua protein dac biét 1a transcriptaza,
enzym phién mid nguge, hemaglutinin, neuraminidaza va hoat tinh dung hop.
+ Trinh w axit amin
+ Su gan duong vao protein (glycosyl hod) va gin photpho vao protein
(photphoryl hod).
+ Lap ban dé epitop
— Lipit
+ Ham lugng, dac tinh,...
—Té6 chitc genom va sao chép
+ Té chic gen
+ Dic diém sao ma
+ 86 luong va vi urf khung doc m& (ORF)



+ Pac diém phién ma

+ Noi tich luy protein cla virion

+ Noi lap rdp

+ Nuoi virion trudng thanh va phéng thich
—Tinh chdt KN

+ M06i quan hé vé huyét thanh hoc
— Ddgc diém sinh hoc

+ Loai vit chu tr nhién

+ Phuong thitc lan truyén trong tu nhién

+ MJ&i quan hé cua vecto

+ Phan b¢ dia ly

+ Kha nang giy bénh

+ Tinh huéng mo, gdy bénh 1y md.

1.2,5.2 Phan logi virut thuc vat

Tiéu ban phan loai virut thuc vat goi tit 1a PSV (Plant virus subcommittee) quy dinh
cdc chit viét tit sau day :

— V-virus

~ Vd-viroid

— M - khiam (mosaic). Vi du virut kham dau dia viét tat Ja CPMV {Cowpea mosaic virus)
— Mo — dém (mottl). Vi du virut dém dau dia viét tat la CPMoV (Cowpea mottle virus)
— RS — d6m vong (ring spot). Vi du virut dém vong thudc 14 viét tat [a TRSV

(Tobacco ring spot virus)

— Mot s6 truong hop dé khoi nham Idn tén cay duge viét bang 2 chit cdi nhung chi
sau viét nhd hon chit truée. Vi du virut d6m vong ca chua viét tat 1d ToRSV (Tomato
ring spot virus)

— Virut lién quan dén mot s& bénh cha cay thi thém chir a (assoctated) trude chir V.
Vi du virut soc nau & san viét tat 1a CBSaV (cassava brown steak associated virus).

Virut thue vat duge x&p vao cdc nhém dya theo ciac dic diém hinh thdi cda capsit,
s& luong va két cau axit nucleic. Virut thuc vat gém 14 ho, 70 chi trong d6 c6 27 chi
chua dugc xé€p vio ho ndo, ngoai ra con nhiéu loai chua dugc x€p vao chi nao.

C4 hai loai loai :

— Loai dd xdc dinh (definitive species)

- Loai mdéi chi 1a gia dinh (putative species).

Céc ho virut thuc vat duge xép vao 5 nhém sau day :

1. ADN chudi kép — Ho Calimoviridae
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2. ADN chuéi don — Ho Circoviridae
— Ho Geminiviridae
3. ARN chuéi kép — Ho Parritiviridae

— Ho Reoviridae

4. ARN chuéi don, am Bo6 Mononegaviridae
— Ho Rhabdoviridae
~ Ho Bungaviridae

5. ARN chuéi don, duong - Ho Bromoviridae

1.2.5.3. Phén logi thé thue khudn
Cich goi ten TTK ciing khong theo quy luat, chi y€u la phu thudc vaoe nha nghién
ctiu. TTK duge chia ra cdc ho sau day :

1.2.5.3.1. Khéng c6 vd ngoai
a} Chua ADN chudi kép
— Ho Myoviridae.

TTK dau hinh khéi. Dai dién P2.

TTK dau hinh khéi dai. Pai dién T2.
— Ho Siphoviridae. Dai dién 2.
— Ho Podoviridae. Dai dién T7 (duoi ngén).
— Ho Corticoviridae. Dai dien PM2 (khong dubi).
— Ho Tectiviridae. Dai dién PRD1 (khong duéi), Bam 35.
b) Chira ADN chudi daon
— Ho Inoviridae. Dai dign MV - L1 (dang que), phage A, fd (dang soi)
— Ho Microviridae. Dai dién ¢X 174 (dang khéi, khong dueéi)
¢) Chaa ARN chubi don
— Ho Leviridae. Dai dién MS2 (dang khdi, khéng dusi), R 17
1.2.5.3.2. C6 vo ngoai
a) Chira ADN chudi kép
— Ho Plasmaviridae. Dai dién MV ~ L2 (hinh ciu)
b) Chira ARN chudi kép
— Ho Cystoviridae. Dai dién ¢ 6 (dang khdi)

1.2.5.4. Phéan logi virut dua vao vit chi

Dua vao vat chi, Prescott dd chia virut thanh 6 nhém 14n. (Prescott et al.,
Microbiology Mc Graw Hill, 2002).
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1.2.5.4.1. Virut viza nhén lén ¢ déng vét c6 xuong séng vita nhén lén o cdc
co thé khde

Nhiéu thanh vién cha cdc ho Reoviridae, Bunyaviridae, Rhabdoviridae va
Togaviridae vira ¢6 thé nhan 1én & DVCXS vira ¢é thé nhén lén & cdc co thé khac. Mot
s6 ho khéc ¢d cdc chi chi ¢6 thé nhan 1én 8 DVCXS.

a) Ho lridoviridae
Céc hat hinh da dién (125 — 300nm) bao gém nucleocapsit hinh

cau duoc bao bdi 16p lipit ¢6 b3 sung cdc tidu phan protein. C6 the
c6é v6 ngoal nhung vo nay khéng cin cho qud trinh gay nhiém. ADN
kép (khdi lugng phan tu 100 - 200 x 106), khép kin v&i doan lap lai
cling chiéu ¢ cudi phan tlI, chta mot s6 enzym. Phién ma va tong
hop ADN trong nhan, mARN khong ¢ dudi poly A, 1dp rdp trong
sinh chat.

Cic chi dai dién :

— Iridovirus (virut sic cdu véng kich thudc nhd — 120nm & con tring).

— Chlorviridovirus (virut sac cdu véng kich thudc 1én — 180nm & con trliing).

— Ranavirus (nhém virut & &ch nhai)

— Lymphocystivirus (virut § cd)

b) Ho Poxviridae

ADN kép (trong lugng phan tir 85 — 240 x 106) vai doan lap lai
nguge chidu & cudi phan tir. La virut ¢ kich thude 16n nhat (170 -
é (: 260 x 300 — 450nm). Ciu tric phic tap gém nhiéu 1dp, trong dé cd
TS 16p lipit. Loi chita tat ca cac enzym cén cho téng hgp mARN, nhan
1én trong sinh chat.

Céc chi dai dién

— Orthopoxvirus (virut vaccinia va cdc virut ¢6 quan hé ho hang).

~ Molluscipoxvirus (virut clia ngudi nhiém qua nhuyén thé).

— Avipoxvirus (virut pox @ gia cam va cdc virut ho hang).

— Parapoxvirus (milkpox va cdc virut ho hang) gém 4 chi trén nhiém ¢ BVCXS.

— Entomopoxvirus (virut pox 0 con tring).
¢) Ho Parvoviridae

Hat hinh da dién kich thudc 18 — 22nm, ADN don (khoi luong
phan tu 1,5 - 2,0 x 106). Khong chita enzym. Lap rép trong nhén.
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Cac chi dat dién :
Parvovirus —virut 8 DVCXS, ké c& ngudi. Virion ch yéu chita ADN (-)

Densovirus — virut clia con tring, chita ADN (+) va ADN (). Khong can virut trg gidp.

d} Ho Reoviridae
La virut c6 genom phan doan, chia 10 —~ 12 doan ARN kép.

Tong khéi lugng phan tir 1a 12 - 20 x 10°%. Hat hinh da dién, kich
thudc 60 —~ 80nm, ¢6 moét nucleocapsit déng déu, c¢6 hoat tinh
transcriptaza. Nhan lén trong sinh chat.

Céc ¢hi dai dién :

— Orthoreovirus — virut 8 PVCXS.

— Orbivirus - virut § DVCXS nhung ciing ¢6 thé nhan 1én & con tring.

= Coltiviruy —virut 3 DVCXS va ve bét.

— Rotavirus — virut  DVCXS.

— Cypovirus — virut ¢6n tring da dién nhan lén trong sinh chat.

— Phytoreovirus — virut gy u seo & thuc vat.

e) Ho Picornaviridae

Chita ARN don, (+) kh6i luong phan tir 2,5 x 10°. Hat hinh da
dién vdi kich thudc 30nm. Nhan 1én trong sinh chat.

Cac chi dai dién :

— Enterovirus — virut dudng tiéu hod, khéng axit.

— Hepatovirus — virut viém gan A.

— Rhinovirus —virut nhay cam véi axit, chi y&u nhi€ém & trudng hop ho hap trén.
— Aphthovirus — virut gay bénh 18 mém long méng.

—Cardiovirus — virut gay bénh viém ndo — co tim (encephalomycalrdilis) & chuot.

— Mot s6 virut khdc & con trung.
f) Ho Togaviridae

Chita ARN chudi don, (+), khéi lwong phan tir 7 = 10°,
Nucleocapsit hinh da dién dugc boc trong v6 ngoai, dudng kinh 60
— 70nm, gdy ngung két hong cdu, nhan 1én trong sinh chat, ndy chéi
tur mang sinh chat, chita mARN duéi genom.




Cic chi dai dién :
— Alphavirus {virut arbo, vi du virut rimg Semliki va virut Sindbis).
— Rubivirus (virut rubella).

g} Ho Flaviviridae

ARN soi don, khéi luong phan tir 4 x 10°. Hat boc vo ngoai,
dudng kinh 40 — 60nm. Khic v6i Alphavirus & chd c6 protein nén
(matrix protein). Khéng ¢6 mARN dudi genom. Nay choi tir ludi
noi mo. Gay ngung két héng cdu. Nhan lén trong sinh chat. Trude
day dugc xép vao Togaviridae.

Céc chi dai dién :

— Flavivirus (virut arbo, vi dy virut s6t vang).

— Pestivirus (vi du bénh ta lgn).

= Virur viém gan C.
h) Ho Rhabdoviridae

ARN don, (-, khéi lugng phan tir 3,5 — 4,6 x 10°. Hat hinh
vién dan hoac hinh que (100 — 430 x 70nm) dugc bao bdi vé ngodi
v6i gai dai 5 — 10nm. Nucleocapsit xodn 10 so véi hoat tinh

transcriptaza. Nhan lén trong sinh chat. Nay chéi tir mang sinh chat.
Mot s6 1a virut arbo.

Ciac chi dat dién -

—Vesiculovirus (nhém virut viém miéng mun nudc, virut 8 PVCX va con trung).

— Lyssavirus — virut & DPVCXS (vi du virut gy bénh dai) vd & con triing (vi du
bénh sigma).

— Virut gay bénh thuc vat, vi du bénh dém vang hoai tl cay rau di€p, khoai tay lun...

i} Ho Bunyaviridae

Genom ARN don, phan doan (ba doan 16n trung binh va nho)
v6i 16ng khoi lugng phéan tr 6 x 10°. V& ngoai c¢6 gai, dudng kinh
100nm. Ba soi ribonucleoprotein & trong rong 2nm. Nhan 1én & sinh
chat. Nay chéi tir thé Golgi. Lan truyén nh& bon chan khdp, trir chi
Hantavirus.

Céc chi dai dién :
‘— Bunyavirus (nhém Bunyamwera va khoang 150 virut ¢é quan h¢ ho hang).
— Hantavirus (s6t xuat huyét Triéu Tién hodc virut Hantaan), khong phai 1a virut arbo.

—Tospovirus (nhém gay héo dém ca chua).
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1.2.5.4.2. Virut chi nhan lén & déng vét cé xuong séng
a) Ho Herpesviridae

Genom 13 ADN chudi kép (khéi luong phan tir 80 — 150 x 10%).
Hat hinh da dién (100 — 110nm) dugc boc bdi vo ngoai lipit (120 -
200nm). Nay chéi tir mang nhan. Thudng tiém tang cling vdi tudi
tho cia ki cha.

Ho phu : Alphaherpesvirinae

Cic chi dai dién :

—Simplexvirus, Herpesvirus typ 1 va 2.

~Varicellovirus, Herpesvirus typ 3 (variella zoster),

Ho phu : Betaherpesvirinae (cytomegalovirus — CMV).

— Cytomegalovirus. Nném CMV & nguoi (beta) — Herpesvirus typ 5.

— Muromegalovirus. Nném CMV & chudt.

Ho phu : Gamaherpesvirinae (nhém virut gay ting sinh t€ bao lympho)

Cac chi dai dién :

— Lymphocryptovirus. Vi du Herpesvirus typ 4 (gamma) & ngudi (virut Epstein —
Barr - EBV).

b} Ho Adenoviridae

ADN kép (khéi lugng phan tir 20 — 30 x 10%). Hat hinh da dién,
duong kinh 70 — 90nm. Sao chép ADN va ldp rdp trong nhan t€ bao.

Cic chi dai dién :
—Mastadenovirus (Adenovirus & dong vat c6 vi).

— Aviadenovirus (Adenovirus & chim),

¢) Ho Polymaviridae

ADN kép, khép vong. Hat hinh da dién dudng kinh 40nm gém
72 capsome sap nghiéng. Lip rdp trong nhan. Gay ung thu.

Chi dai dién :
— Polyomavirus. Thdy & gam nham, & ngudsi va linh trudng. ADN ¢6 khoi lugng
phan tir 3 x 10°. Gém virut SV40 & khi (SV — simian virus) va polyomavirus.
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d) Ho Papillomaviridae

ADN kép, khép kin. Hat hinh da dién, dudmg kinh 55nm gom
72 capsome sap x€p nghiéng. Khong cd v6 ngoai. Lap rdp trong
nhén. Gay ung thu.

Chi dai dién :
— Papillomavirus. Tao mun com va u nhd & nhiéu lodi dong vat ¢6 vi. ADN cé
khéi lugng phan tir 5 x 108, bao gbm papillomavirus & ngudi (HPV).
e) Ho Hepadnaviridae
Genom gdém 2 sgi. Mot sgi ADN am hoan thién c6 chiéu dai di

khoéi lugng phan tir 1 x 10°%, va ¢6 protein & dau 5’ va mot sgi duong
c6 chiéu dai khong hoin thién (chi bing 50 — 100% sgi am). ADN
khép vong. Hat virut duge boc vo ngoai, dudng kinh 40 — 48nm,
chia 161 véi hoat tinh ADN — polymeraza va proteinkinaza. Can
enzym phién md ngugc cho tai ban virut. Bao gdm cdc virut viém
gan B & ngudi, virut viém gan vit Bic Kinh, virut viém gan séc.
HBYV lién quan nhiéu dén ung thu gan.

Chi dai dién :

— Orthohepadnavirus — virut viém gan B.

f) Ho Caliciviridlae

ARN don, (+) v&i khéi luong phdn tor 2,7 x 10°. Hat hinh da
dién, dudng kinh 37nm. BE mit [6m vao hinh coc.

Chi dai dién :

— Calicivirus — virut ngoai mun nudce bong o lon, virut Norwalk.
g) Ho Arenaviridae
il Hai doan ARN don, doan lén khéi luong phan tir 3 x 10° va

doan nhé khoi lugng phén tr 1,3 x 105, Poan ARN nhé thuong 1a

ludng cuc. Hat dugc bao boc vd ngoai, dudng kinh 50 — 300nm. Bé
mat ¢é gai. Chita riboxom nhung chua ro6 chitc nang. Nhan [én trong
sinh chat. Nay chdi tir mang sinh chat.

Chi dai dién :

— Arenavirus — virut viém mang ndo ddm réi mang mach lympho bao, virut Lassa,
Junin, Machupo.
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h) Ho Paramyxoviridae

ARN don, kh6i lugng phan tit 5 — 7 x 10°. Hat duge bao bdi vo
¥ ngodai, dudng kinh 150nm, ¢é gai va chia nucleocapsit dang xoédn
' dudng kinh 12 - [7nm, ¢6 hoat tinh transcriptaza, thudong ¢é dang
" soi. Lip rdp trong sinh chat. Nay chéi tr mang sinh chit. Lan
truyén trong khong khi.

Ho phu : Paramyxovirinae

Cac chi dai dién :

— Rubulavirus (cic virut quai bi, toi gd Newecastle, 4 clim).

— Chi chi ndy méi ¢6 hoat tinh neuraminidaza va hoat tinh gay ngung két héng cu.
— Morbillivirus (virut soi, nhiém rang), gay ngung két héng cau.

Ho phu : Preumovirinae

Céc chi dai dién :

— Prneumovirus (nhém virut hgp bao ho hip - RSV).

i) Ho Orthomyxoviridae

Genom goém 8 doan ARN don, véi téng khéi lugng phan tir
4 % 10°. Hat duoc bao bai vo ngoai, dudng kinh [00nm, cé gai va
vdi hoat tinh transcriptaza. Chi ¢6 cdc hat thuoc typ A va typ Blacé
cac gai hemaglutinin v neuraminidaza tich bi¢t nhau. Nhian lén
trong nhan 1€ bao. Cic doan ARN khi lay nhiém hén hop vao t€ bao
cé thé két hgp dé tao céc doan lai cho virut méi bén vé mat di
truyén. Nay ch8i tir mang sinh chat.
Cac chi dai dién :
— Virut cim A va B.

— Virut cam C v6i 7 doan ARN va ¢6 hoat tinh phd huy receptor {axit sialic —~ O —

acetyl csteraza) nam trén protein hemaglutinin.
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k) Ho Filoviridae

Hat ¢6 dang chi dai 80 — 900 (doi khi 14000) x 80nm.
Nucleocapsit xodn véi dudng kinh 50nm. ARN don, (), dang thing

vGi khéi lugng phan tr 4,2 x 10°, Nay chéi tir mang sinh chit gém
cdc virut Marburg vi Ebola gy bénh nguy hiém cho ngudi, Lan
truyén qua tiép xic.

Chi dai dién :
— Filovirus (virut Marburg va Ebola).



) Ho Retroviridae

ARN don, "ludng boi", véi trinh tu duy nhat (unique sequence)
c6 khoi lugng phan tr 1 — 3 x 10°, Hat boc vé ngoai, dudng kinh
80 — 100nm v6i mot 16i chita nucleoprotein xoan. Chita ADN -
polymeraza phu thuoc ARN (enzym phién mid ngugc). Provirut
ADN nidm trong nhén.

Céc chi dai dién

— Ciéc virut rerro typ C & dong vét ¢6 vi — virut ung thu bach cau chuot.

—Spumavirus — virut tao bot 3 ngudi.

— Nhém HTLV — BLV — virut gay u lympho T ¢ nguoi typ 1 va 2.

— Lentivirus — virul gay suy giam mién dich 0 ngudi (HIV typ 1, 2), virut gay suy
giam mién dich & khi, virut visna.

1.2.5.4.3. Virut chi nhdn lén ¢ dong vit khong xuong séng

Virut khéng chi xuat hién & con tring, gidp x4c, nhuyén (hé va ¢6 thé & tat ca dong
vat khong xuong séng. Mot 86 virut thuc vat dugce lan truyén bdi cdc vecto la con trang,
nhung khong nhan lén dugc trong co thé con tring.

a) Baculoviridae

e

772D Genom ADN kép, khép vong, ¢6 khéi lugng phan tir 60 — 100 x 10°.

e

Hat hinh que véi dudng kinh 30 — 60 x 250 — 300nm, cé mang ngoal.
Cé thé dn ndu trong thé vii protein, chita mot hat (virut granulosis)
hoac trong thé da dién, chita nhiéu hat (virut pofyhedrosis — hinh dudi).

Céc chi dai dién :

— Virut Polyhedrosis nhan.

— Virut Granulosis.

— Virut Baculovirus khong 4n trong thé vui.

b) Ho Tetraviridae

ARN don, khéi luong phan tir 1,8 x 10° Hat hinh da dién,
duong kinh 35nm. Tét ¢4 déu duge phan lap tir con tring cdnh vdy
Lepidoptera. Khong nhiém vao t€ bao nudi cdy mo.

Pai dién la virut Nudaurelia 3.

1.2.5.4.4. Virut chi nhén lén 0 thuc vt
Nhiéu thanh vién cta cic ho Reoviridae va Rhabdoviridae ¢6 kha nang nhan lén &
ca thuc vat va c¢on tring. Cédc virut néu dudi day chi nhan lén & thuc vt méc du lan
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truyén nho con tring. Su khéc biét vé protein va phuong thitc dich ma 1a dic diém quan
trong trong phén loai.

a) Ho Caulimoviridae

Genom la ADN chubi kép, khép vdng md, trong dé méi soi
déu c6 cic diém ngit quang (genom khong lién tuc), khéi luong
phin tr 4 — 3 x 108, Hat c6 dang da dién, kich thudc ddng déu

30nm. Mot s6 c¢6 dang hinh que. Chida enzym phién mi nguoc.
Lan truyén nho rép (aphid).

Loai dai dién 12 virut kham hoa lo.

b) Ho Geminiviridae

Genom 1a ADN chudi don, khép kin, khéi lugng phén tir 0,7

@@ — 0,8 x 10°. Hai hat khong hoan thién gin véi nhau thanh doi véi
kich thudéc khoang 18 x 30nm va thudng thdy & trong nhan t&

bao. Ton luu trong vecta la bo canh tring va bo an 14.

¢) Ho Luteoviridae

Genom 1a ARN chuéi don, (+), khai luong phan tir 2 x 108,
Hat dong déu vdi kich thude 25 — 30nm. Lan truyén nhd rép va
ton luu trong rép.

Dai dién la virut lun vang dai mach.

d) Ho Tombusviridae

Genom 1a ARN chudi don, (+), dang thang, khéi ugng phan
tir 1,5 x 10°, khong cé duot polyA. Hat hinh da dién, kich thuéc
32 — 35nm. C6 trong sinh chat, nhan va doi khi ca trong ti thé.
Lan truyén qua dat do tiép xic noi xay xdt, qua hat.

Dai dién 1a virut hoai tir thudc 14 (TNV) va virut ¢di coc ca chua. .

e) Ho Bromoviridae
Genom la 3 phan tir ARN chudi don, (+), dang thiang. Hat
@ @ hinh da dién dudng kinh 26 — 35nm va hinh gay c6 kich thuéc 18
— 26 x 30 — 85nm. Mu6n gay nhiém phai cdn ca 3 phan tir ARN.
MJ4i phan tir duge boc vo capsit tao hat riéng. Lip rdp trong sinh
chat. Lay lan nho bo canh ciing.

Dai dién la virut kham lda mach, kham dua chudt, kham cd linh lang.
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f) Ho Comoviridae
Cdc hat hinh da dién, khong vo ngoai, kich thudc 28 ~ 30nm,
chita ARN don, (+), dang thing, khéi lugng phan tir 2,4 hoic
1,4 x 10%, Sot ARN nho hon mi cho protein vo capsit. Ca hai soi
ARN déu cin cho qud trinh nhan lén. Lap rép trong sinh chat.
Lan truyén qua hat va bo cdnh cting.
Dai dién 1a virut kham dau dia va virut dé6m vong thudc 1a.

g) Ho Tobamovirus (nhom virut khdm thudc 1a)

Genom 1a ARN don, (+), dang thang, khéi lugng phan tix
2 x 10° Hat hinh tru ctng, kich thuéc 300 x 18nm. Lan truyén
theo dudng co gidi hoac qua hat.

h) Ho Potyviridae

Genom la ARN don, (+), dang thing, khéi Iuong phan tir 3,0
~ 3,5 x 10°. Hat ¢6 dang hinh gdy mém déo, doi xing xodn. Lap
rap trong sinh chat nhung trong nhén cing ¢6 thé vii. Khong tén
hru trong rép.

Dai dién la virut khoai tay typ Y.
1.2,5.4.5. Virut chi nhén lén trong tdo, ndm, va protozoa
a) Ho Totiviridae

Hat déng déu vai kich thudec 40 — 43nm chia genom mot
phan tir ARN kép v6i khoi lugng phan tir 3,3 — 4.2 x 10°. Mot
protein capsit chinh, mgt vo, c¢é transcriptaza. Lap rdp trong sinh
chat.

Chi dai dién :

Totivirus (virut LA cta Saccharomyces cerevisiae).
b) Ho Phycodnaviridae
Hat hinh da dién, 16n, duong kinh 13 — 200nm chita ADN soi
@ @ kép, khép kin, v&i khai lugng phén tr 150 — 210 x 10°, Khoéng cé
v ngoai. Chia lipit trong vo. Nhiém vao Paramecium (mot chi
Protozoa thugc b Hymenostomatida) va Chlorella sp.
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1.2.5.4.6. Virut chi nhéan lén trong vi khuén

Virut cla vi khuan rat da dang va phong phii, nhung chi ¢c6 mot s6 it dai dién la
duge nghién ciu ky.

a) Ho Myoviridae (phage co dubi co dugc)

@::, Genom ADN kép dang thang, khong khép vong, khdi

lugng phan tir 120 x 10°. Dau hinh da dién déu hoic hoi dai
{110 x 80nm). Pudi b ciu tao phic tap, dai 113 x 16nm,
co dugc. Dudi ¢6 dia ¢é, dia gbc, gai, 1ong.

Cac phage bao gom : T2, T4, T6, PBS 1, SP 8, SP 50, P2 Mu.

b} Ho Siphoviridae (phage c6 dudi dai khéng co dudc)

Genom ADN kép dang thang, khéi lugng phan tir 33 x
] "
10°. Dau ¢6 duong kinh 60nm. Puét khéng co dugce, co the

dai dén 570nm. Khong pha v& ADN ky cha.

Bao gém cdc phage : A, x, ¢ 80.
¢) Ho Podoviridae (phage dudi ngan)
Genom ADN kép, dang thang, khéi lugng phan tk
@j 5 x 10° Péu co duong kinh 60nm. Duoi ngdn (17 x 8nm)
véi 6 301 1ong dudi. Bao gom cdc phage T7, P22,
d) Ho Tectiviridae (phage co hai vé capsit)

ADN kép, dang thing, khoi luong phan t&r 10 x 10°,

‘ Hat ¢6 dudng kinh 63am, chida lipid ngoai. Hai vo capsit,
vo ngoai cing, vo trong mém. Sau khi tiém ADN, xuat hién
cdu trdc duoi dai khoang 60 nm.

Dai dién 14 PRD 1, Bam 35.
e) Ho Plasmaviridae (phage da hinh thai)
ADN kép, khép kin, khdi lugng phan tir 8 x 10°, Hat
duoc boc vo ngoai chia lipit, duong kinh 50 — 150nm bén
trong ¢6 181 nhod dam dac. Hinh théi thay déi chit it. Hinh

thanh theo kiéu nay chéi ¢6 1 chi la Plasmavirus. Loai dai

dién MV — L2. Nhiém vao Mycoplasma.



f) Ho Corticoviridae (nhém phage PM2)

ADN kép, khép vong khéi luong phan tr 6 x 10°. Hat
déu, dudng kinh 60nm. Lipit nam giita cdc 16p vo protein.
Khong ¢6 vo ngoai, khong ¢é duoi, gai & dinh. Nhiém vio
Pseudomonas.

g) Ho Microviridae

Phage déng déu chita genom ADN don, khép vong,
khoi luong phan tr 1,6 — 1,7 x 10°. Hat hinh da dién (25 —
27nm) ¢é budu & 12 dinh. Khong ¢6 vo ngoai. Bao gom ¢X
174 va G4.

h) Ho Inoviridae

Phage hinh gay hoic hinh sdi, capsit xodn. ADN don,
{+), khép vong. Khéng 1am tan t& bao chi.

Cac chi dai dién :

— Inovirus. Hat hinh sgi dai 760 — 1950 x 6 — 8nm mém déo. Vi khuan cht khong
bi tan. Pai dién 1a phage M13, 7d.

— Plectrovirus (mycoplasma virus type 1 phage). ADN cdé khéi luong phan tir
25-52x 10°. Hinh gdy ngin hodc hinh vién dan, kich thudc 85 — 280 x 14nm.

i) Ho Cystoviridae (nhém phage ¢ 6)

Ba phan ti ARN kép dang thang, khéi lugng phan tir

'-‘O;' 2,3 — 3,1 va 5,0 x 10°. Hat déng déu, dudng kinh 75nm,
e dugc bao boi vo ngoai lipit. Nhiém vao Pseudomonas.

k) Ho Leviviridae (phage ARN don)
Genom ARN don, (+), dang dai, khéi lugng phan tir
1,2 x 10°. Capsit da dién, dudng kinh 24nm.

Céc chi dai dién :
— Levivirus nhém coliphage MS 2.
— Allolevivirus nhém coliphage Qp.
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Chuong 2
CAC PHUONG THUC SINH SAN CUA VIRUT

2.1. MOI QUAN HE GIUA VIRUT VA TE BAO

Qud trinh sinh sdn cha virut 1a mot trong nhitng su kién ddng chd ¥ nhat cta khoa
hoc. Khdc v6i sy sinh san cdia bdt k¥ vi sinh vat ndo, & day virut xam nhdp vao t€ bao
song c6 kich thude 16n hon tr hang tram dén hang ngin ldn so véi kich thudc cia
ching. Ching sir dung qud trinh trao déi chat cta t& bao chi, tdng hop céc thanh phin
thiet yéu ctia minh sau d6 lap rdp d€ tao nén nhitng ban sao méi gidng nhu nguyén ban.
Vi vay, nguoi ta thuong sir dung thudt ngit si nkhdn Ién (nhan ban) cta virut thay cho tir
sinh sdan.

Su nhén I€n cla virut ¢6 thé lam tan déan dén gay chét t€ bio goi 1a chu trinh tan
(lytic cycle) hoac cé thé ton 1ai lau dai trong t& bao dudi dang tiém 4n ma khong gay
chét 1€ bao goi 1a chu trinh tiém tan (Iysogenic/latent cycle).

2.1.1. Chu trinh tan

Da $0 virut sau khi xam nhap vao 1€ bio, ti€n hanh nhan tén 1am tan va gist chét t&
bao. Toan bd quan thé virut méi, tir vii hat dén hiang ngan hat 6 at ra khoi t€ bao. C6
nhiéu nguyén nhan gay chél 1€ bao.

— Ngay ¢ giai doan sdm dd 1am xdo tron qua trinh téng hop protein cia t€ bo.

- Tich luy cdc chat gay doc 1€ bao.

— Pha huy lyzosom gidi phdng cdc cnzym tiéu hod vao t€ bao chat ma gay tan bao.

2.1.2. Chu trinh tiém tan

Thuat ngit 1iém tan (Iysogeny) 1a chi trang thi nhiém virut ma khéng giy tan bio
va khong tao ra thé hé virut mdi trong dé genom cla virut gan xen vao NST clia t€ bao.
O virut dong vat ADN gén xen goli la provirut, con & thé thyc khudn thi goi la
prophage. D61 khi genom cua virut nhiém ciing ¢6 thé t6n tai nhu mét plasmit. Trong
ca hai truong hop trén, virut di st dyng genom cta minh dé mi hod cho mot loai
protein uc che sy hoat hod cdc gen cdn cho qua trinh nhan lén. .

H¢ thong mién dich cda co thé khong tiép xdc duoc virut & trang thdi tiém tan vi KT
khong tham vao dugc t€ bao.

Khi t€ bao dong vat & giat doan giam phan, NST nhan d6i thi provirut ciing ¢é thé
tao thém nhitng dac diém mdi cho t€ blo ching nhiém. Ching han nhu khi mot
prophage ¢6 gen mi hoa cho moét doc 16. P6 1a trudng hop cla Clostridium botulinum —
mot loai vi khudn chia doc 16 gay chét ngudi thudng nhiém trong d6 hop. Boc 13 duoce
ma hod bdi chinh prophage tiém tan trong vi khuan nay.

Mot vi du khdc cua hién tugng ti€ém tan 12 tai nap. D6 12 mot doan ADN clia t€ bio
nay cé thé chuyén sang 1€ bao khic thong qua phage (c6 chita ca mot doan ADN cla
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phage). Cudi cliing 14 ung thu cé thé phat trién khi virut xam nhéap vao t&€ bao. Gen virut
& trang thdi tiém tan ¢6 thé ma hod tao prolein gay ung thar. 3 mot s6 virut ARN, két
qud gay nhiém la tao quédn thé virut mdi chui ra khoi t€ bao mot cdch tir tr ma khong
giét chél 1€ bao. Loai nhiém ndy goi 13 nhiém dai ding.

2.1.3. Hau qua ctia méi tuong tac giira virut va té bao

Xét vé tinh chat clia mdi tuong tdc ¢6 thé chia méi quan hé gifa virut va té€ bao
thanh mot s6 truéng hop sau :

— Nhiém déc ldp : Genom cua virut khong gin xen vio NST cla t€ bao ma tén tai
trong t€ bao chit nhu 14 plasmit.

— Nhiém hoa nidp : Gan xen genom cua virut vio NST cia t€ bao.

Xét vé tinh chit ciia quan thé virut mdi tao thanh cé thé chia thanh :

— Té bao nhiém sinh sdn (productive infection) : Tao ra quan thé virut mdi hoan thién.

— Té bao nhiém khong hoan thién hay nhiém khuyét idtfnhiém thui chot (non
productive/abortive infection) 14 do cdc virut khuyét tat gay nhiém (virut bi khuyét tat
xuét hién do di truyén hoac do dot bién 1am mét chirc ning di truyén can cho qua trinh
nhan {én) hoac cing c¢6 thé do cdc virut 12 hoan thién nhung nhiém vao cédc t& bao ¢
kha nang dé khang vé mat di truyén nén khong cho phép ching nhan lén hodc cé thé do
t€ bao khong cé du diéu kién gitip virut nhan lén. Cdc t€ bao nay dugce goi 1a cdc i€ bao
khéng chédp nhin hay cac t€ bao khong cho phép (non permissive cell).

Virut khuyét tat ton tai doc lap mudn nhén 1én cin phai ¢é virut khic hé trg. Vi du,
virut viém gan D muén nthan lén phai cdn ¢d su hé trg cua virut viem gan B.

Mot s& diéu kién tu nhién nhu nhiét do cao, su thay déi pH trong & viém c¢6 thé lam
mat kha nang nhan lén cda virut.

2.2. PAI CUONG VE CHU TRINH NHAN LEN CUA VIRUT

Virut 1 nhém ki sinh ndi bo béit bude do vay ching phdi xdm nhdp va nhéan Ién
trong t&€ bao song dé tai tao thé hé virut méi. Chu trinh nhén lén bao gém 5 budc : hip
phu, xam nhap, sinh t6ng hop axit nucleic va protein, ldp rdp va phéng thich.

2.2.1. Hip phu

Budc dau tién clia qua trinh nhan Ién 14 su bam cua virut 1én bé mat t€ bao. Do
khéong ¢d chat hod hoc tu xa thu hat virut vao t€ bao nén sy gap g& gilta ching mang
tinh chat ngdu nhién. Qua trinh hap phu x4y ra khi ¢6 méi lién két dic hiéu gilta thy thé
(receptor) clia virut vdi thu thé cha t€ bioc. Dicu dé gial thich tai sao chi ¢ nhing virut
nhat dinh méi ¢6 thé gay nhiém vao cdc t€ bdo nhat dinh.

Vi du, virut polio chi hdp phu duge trén bé mat t€ bao ngudi va linh trudéng ma
khong hap phu 1én t&€ bao dong vat khdc vi khéng c6 thu thé phil hgp cho chiing.

Qua trinh hap phu khong phu thudc vao nhiét do tdc la khong can tiéu hao nang
lugng va dién ra theo hai pha :
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— Pha dau khong mang tinh dac hiéu, dién ra nhd luc hiit ion giita virut va t& bao.
— Pha hai mang tinh dac hiéu, d6 12 do su gan két vat 1y nhd ¢é su tuong déng vé
cdu tric gitta hat virut v thy thé bé mat tuong ing cia t& bao (hinh 2.1).

2.2.2. Xam nh.":ip va "coi ao" V4 ngoai dung hQP V6 ngoai gén v{ao

Tiép theo giai doan hip phu VR VORI —

la giai doan xam nhip. Qud
trinh dién ra theo hai céch :

Virion

— Mang virut dung hop véi

3 : i o ¢ Nucleocapsit
mang sinh chat cua t€ bao (vi X 4

du & virut paramyxo va reiro) V4 ngoai g o

do ban chat clia cic mang ndy  Mang sinh chat @
giong nhau r6i day phan 16i Té bao chét

virut vao t€ bao chat con vo Hinh 2.1. Virion xam nhap vao t& bao vat chii biing
ngoai virut nam lai trén bé mat cach dung hdp vé ngoai vdi mang té bao chat roi
t€ bao (hinh 2.1) giai phéng capsit vao té bao chat.

— Xam nhép theo co ché€ thuc bao hodc nhap bao. Mot phian mang t&€ bao 16m vao,
virut bi ddy vao t€ bao. Mang t€ bao bao 14y virut tao bong (endosome) nidm trong t&
bao chat. Bom proton trong bong 1am ha pH xuéng khoang 5, phan ki nuéc sip xép lai
tao diéu kién dé mang virut dung hop v6i mang bong nho dé nucleocapsit giai phéng
vao t€ bao chat (hinh 2.2).

@ Mang sinh chét ll Mang sinh chét

74

& P ke
2 /\A-L/ T& bao chat @

W Gidi phng 2
Khéng bao @ nucleocapsit

D

Mang Iuéi noi chat

B

Hinh 2.2. Virion xdm nhap vao té bao theo cd ché 4m bao bing cach tao khéng bao tiéu hoa.
A - O virut cé vé ngoai, ching bam vao mang t& bao réi vao t& bao chét tao khong bao (vacuole).
Khéng bao dung hdp véi vd ngoai clia virut tao bong dé gidi phéng nucleocapsit vao t& bao chat.

B - O virut khéng cé v ngoai, virion vao té bao tao khéng bao tam thai. Mang khéng bao dung hop véi
hé théng mang trong mang Iudi ndi chat dé giai phéng nucleocapsit.
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P61 v6i virut pox thi cé co ché "coi 40" dac biét. Bong dung hop véi lyzosom tao
phagolyzosom. Enzym trong lyzosom tham gia giai phong axit nucleic.

Nhiéu virut ADN con mi dé tdng hop enzym chuyén biét dung cho "cdi 40"

Sau khi gii phéng protein, axit nucleic khong thé ty chui ra khoi t€ bao. Day la giai
doan an (eclipse period). Giai doan nay cdn ning lugng va d6i véi céc virut khac nhau
doi héi nhu cdu nang lugng khic nhau. D6 1 nang luong thu duge wr céc phan ng sinh
hod cua t€ bao.

D&i v6i thé thuc khuén, sau khi soi 16ng duéi gan vao thu thé cha t€ bao vi khudn,
lysozym cla virut 1am tan mot phin thanh t€ bao dong thoi bao dudi co lai con 50%
chiéu dai, dam 6ng truc qua thanh 1€ bao téi mang sinh chét tac 4p iuc bom ADN vao &
bio chét cdn vo capsit nam lai bén ngoai.

2,2.3. Téng hop cac thanh phan cta virut

Tuy loai virut ma qué trinh téag hop cdc thanh phédn cua ching rat khac nhau. Trudc
hét phu thudc vio genom cua virut 13 ADN hay ARN, chudi don hay kép. dang thing
hay khép vong.

Pa s6 virut dong vat chita ADN chudi kép, sao chép trong nhan. Chi ¢6 virut pox
(d4u mila) 1a qué trinh sao chép va 1éng hop protein déu dién ra trong t&€ bao chat. Cic

virut khic téng hop protein trong t€ bao chat sau dé6 méi chuyén vio trong nhan dé tién
hanh lap rdp.

2.2.3.1. Su phién ma

D6i vai virut ADN chudi kép, viéc téng hop mARN dién ra gidng nhu ¢ (& bao ianh.
Mach ndo duge phién mi Ia tuy thuoc vao promoter, noi gan ARN polymeraza cua
t€ bao.

Dé6i v6i virut ADN chudi don thi phai tao thanh ADN chuéi kép dang trung gian goi
Ia dang sao chép (RF — replicative form), réi tix d6 tong hop mARN nhd ARN -
polymeraza cla té bio.

D6i voi virut ARN chudi don, (+) thi don gian 12 ding luon sgi nady lam mARN vi
trinh tu nucleotit cha ching gidng vdi trinh tu nucleotit cua mARN.

D6i vdi virut ARN chudi don, (—) hodc ARN chubi kép thi khong mach nao ¢6 thé
ding 1am mARN nén trudc hét phii tdng hop mach ARN (+) (antigenom) nhd ARN
polymeraza phu thuoe ARN do virut mang theo vi t€ bao khong c6 loai enzym nay.

Déi véi virut retro (vi du virut HIV) mac div genom 12 ARN chudi don, (+) nhung
khong dugc diing lam mARN. Mach ARN (+) dugc dung lam khuon dé 1éng hgp mach
ADN b3 sung hay cADN (complcmentary DNA). Hai sl bat cap tao thanh chudi di hgp
(heteroduplex) ADN/ARN. Sau d6 mach ARN bi enzym phan gl.n Tir ADN (-) téng
hop thém mot mach ADN (+). Hai sai bét cap, khép vong roi gén xen vao NST cua 1€
bao duéi dang provirut.
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— Tuy thudc vao cdc co ché kiém sodt ma khuon duong phién mi tao mARN sém va
muon khac véi khuon ding sao chép genom.

— Nhiéu ‘genom cla virut chia doan khoi dau (promoter) va doan tang cudng
(enhancer) d¢ kich thich phi¢n ma.

— Cdc ban sao mARN tién chat thuong duge cit néi (splicing) dé loai bd intron nim
gilta cdc exon.

— Doi khi phién ma xay ra theo co ché chéng 16p (hinh 2.3), nghia la gen ng got lén
gen kia trén ciing mot doan ADN theo cac khung doc khdc nhau, cé diém khdi dau va
ket thic khdc nhau d€ téng hop céc protein khic nhau.

Day 1a gidi phdp rat phit hop gidp cho virut c6 thé téng hop duge mot lugng protein
160 hon so véi tiém nang gen ching cé.

Pri Pr2 Pr3
5= — : : —— ¥
5te P ; g { mMARN1
5| g | mARN2
5'le »13'  mARN3

Hinh 2.3. Phién m3 chéng 18p. Cac gen ma cho mARN — 1, mARN - 2 va mARN — 3
chdng 18n nhau trén cling mét doan gen, chi khac & promoter va vij tri két thic.

2.2.3.2. Téng hop cdc thanh phdn ciia virut

Téng hop protein cla virut trén riboxom cha & bao. Protein cdu tric gém protein
tao vo va protein trong 16i. Protein khong cau tric 1a cdc enzym tham gia vio qu4 trinh
sao chép.

Genom cua virut con dugce sao tir genom clia virut me. P61 véi genom ADN mét soi
thi phai tao sqi bd sung réi tir soi niy tao genom virut méi. Déi véi virut ARN, genom
duge tao thanh 1a sgi ARN ¢6 chiéu dai db (full length) gidng nhu soi me, con mARN
c6 kich thude ngan dung d€ téng hop céc protein chiic nang khéc nhau.

2.24. LAp rap

Lép rip 12 sy két hop giifa protein vo capsit v6i genom. BPa s6 trudng hop protein
capsit tap hop tao thanh mot ciu tric réng goi 13 tidn capsit (procapsit), sau do axit
nucleic do va cham tinh ¢ ma chui vao cdu triic nay rdi han kin lai khong cho cic phan
tlr 16n tham qua.

O thé thuc khuén qud trinh 1ap rdp xay ra timg buéc mot. Dau tién ADN thu lai tao
cau tric dinh lai v6i nhau, sau d6 protein gan xung quanh tao ddu. Cic dia cé, dia goc
va duéi, dudi duge hinh thanh & noi khéc, khi va cham trong méi trudng dich thé s& 14n
lugt gén thém vio dé tao thanh phage hoan chinh. D61 khi sy lap rép xay ra khéng hoan
thi¢n (chi c6 dau réng hodc thiéu duoi) sé tao phage khéng hoan chinh goi la phage
khuyét tat.
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2.2.5. Phong thich

La giai doan cuéi cling cua qud trinh nhan 1én. D6i véi da s6 thé thuc khudn enzym
quan trong trong pha nay la lysozym duoc md hod sau cing bdi gen cua phage. Enzym
nay phan giai peptidoglycan cia thanh t€ bao vi khudn lim cho thanh t& bao v ra, thé
thue khuan 6 at chui ra ngoai dé nhiém vao t€ bio khdc. Thoi gian trung binh cla mot
chu trinh nhan lén 1a 20 — 40 phut. 86 lugng phage dugc tao thanh khoang 50 — 200.

D6i v6i virut dong vat, mot sé cé kha ning pha vd t€ biao dé chui ra hang loat, 1am
cho t€ bao chét (chu trinh tan). 86 khac (virut adeno) cé thé chui ra tir tir ma khong giét
1€ bao. DGi véi virut ¢6 vo ngodi, mot s6 ldp rdp ngay sat mang t€ bao chit, s6 khac lap
rdp sat mang nhin & vi tri dac hiéu noi da gén sén glycoprotein do gen virut ma hod.
Khi" ndy chéi” mot phan mang 1€ bao chat bao quanh nucleocapsit tao thinh vé ngoai.

2.3. CAC PHUGNG THUC NHAN LEN CUA VIRUT

Quad trinh nhan 1én cla virut trong t€ bao hét sitc phitc tap. Méi nhom virut ¢é cch
nhan lén riéng. Nam 1971, David Baltimore (ngudi dugc gidi Nobel vé céng trinh
nghién cifu virut gay ung thu) dd dé€ nghi chia virut thinh 6 nhém dua vao genom va
cédch thirc tdng hgp mARN. Sau day 13 vai nét don gian hod qud trinh nhan 1én dé néu
bét su khdc nhau gilta cdc nhém.

2.3.1. Cac virut ¢6 genom ADN
2.3.1.1. Nhom 1 - Virut ADN Fkép

Vidu virut vaccinia, herpes simplex, adeno, papiloma.

Phién md : C6 2 loai mARN dugce tdng hgp véi s6 lugng va thoi diém khic nhau.

- mARN sém : duge tao thanh trude khi téng hgp ADN virut, chii yé€u ma hod cho
cac enzym tham gia vao qud trinh téng hop axit nucleic cla virut,

— mARN muén : tao thanh sau khi téng hgp ADN virut, cht yéu ma hod cho cic
protein céu triic nhu vo capsit, vO ngoai.

Téng hop ADN virut :

— Céc enzym : Enzym sao chép ADN chi y€u la ADN polymeraza phu thuéc ADN.
Cdc virut ¢6 kich thude 16n hon (v du vaccinia, herpes simplex) thi tu téng hgp ADN
polymeraza riéng cho minh. Cdc virut ¢ kich thudc nhé (vi du adeno, papiloma) thi sit
dung ADN — polymeraza ciia t€ bao. .

— Khuon : ADN cia virut con dugc téng hgp trén khuén genom ADN cilia virut me.

— Vi tri téng hop : Trong nhan t& bao (trir virut pox).

— ADN méi tao thanh.

+ Diing 1am khuén dé taoc mARN muén can cho téng hgp protein mudn.

+ Lam khuon dé€ tao mach tuongbil can cho téng hop nhiéu genom clia virut méi.

— ADN kép khép vong sao chép theo co ché "mat” hay theta

41



Téng hop protein virut : Qud trinh gém 2 giai doan tuy thudc vao su tong hop mARN.

— Téng hop protein sém. Pay la cic enzym (ADN polymeraza phu thuéc ADN) cén
cho sao chép ADN.

- Téng hop protein muon.

+ Dién ra sau khi t6ng hop AND.

+ Chu yé€u la cdc protein cdu tric dé tao vO capsit va vo ngoai.

+ V1 tri téng hop : protein dugc tdng hop trén riboxom trong t€ bao chdt, sau dé
dugc van chuyén t6i vi tri lap rdp.

Ldp rdp : Qua trinh l4p rdp genom véi protein dé tao thanh hat virut méi xay ra &
cac vi tri khdc nhau bén trong t€ bao.

— Trong nhéin té bao. Vi du virut herpes simplex, adeno, papiloma. Riéng virut
herpes hinh thanh v6 ngoai bang cdch nay chéi qua mang nhan. Mang nhan trudc dé da
duge gin glycoprotein do virut ma hod tai cdc vi tri dac hiéu. Virut dugc bao bdi mang
nhan khi ra khoi nhén. sau dé két hop v6i mang luéi noi chat sin hoac bo may Golgi dé
ra khdi t€ bao.

—Trong té bao chdt : Vi du virut vaccinia nhan lén hoin toin trong té€ bao chat tai
¢4c cum riboxom.

Virut c6 genom ADN kép ddic biét

Virut viém gan B (HBV) ¢é chu trinh nhan 1én dic biét va phiic tap. Genom gém 2
mach khong bang nhau. Mach () dai, mach (+) ngan. Chita enzym ADN — polymeraza.
Sau khi nhiém, ADN dugc gidi phdéng vao nhan.

Phién ma xay ra trong nhan nhd ARN ~ polymeraza cla t€ bdo dé tao ra nhiéu loai
mARN trong d6 ¢6 ARN kich thude 16n duge coi 1a tién genom — mot dang trung gian
dé tao genom. Cic ARN di ra t€ bao chét dé téng hgp protein clia virut nhu protein 18i
va polymeraza. Enzym nay c¢6 3 hoat tinh (ADN - polymeraza, enzym phién mi nguoc
va ribonucleaza H). Ti€p d6, ARN tién genom lién két v6i ADN - polymeraza va
protein 181 dé tao ra hat 16i (virut chua hoan chinh). Enzym phién mi ngugc tién hanh
chuyén ARN tién genom thanh mach ADN (=), sau d6 hdu hét ARN tién genom bi phan
huy nho ribonucleaza H. Chi mot doan ARN dugc giir lai dung lam méi cho ADN —

polymeraza t6ng hgp mach ADN (+) tit khuén ADN (-) dé tao chu01 ADN kép.Cudi
cung la hoan thién nucleocapsit.

2.3.1.2, Nhém 2 — Virut ADN don
Chi ¢6 mot ho duy nhit 12 Parvoviridae.

Céc virut chita ADN don thuong ¢6 genom nhé. Ti€n hanh sao chép trong nhan nhd
ADN - polymeraza cla t&€ bao dé tac ADN kép trung gian, goi 1a dang sao chép (RF —
replicative form). RF vira ding lam khuén téng hgp genom ADN don virta dung dé€ phién
ma tao mARN sau dé dich ma téng hogp protein.

Mot s6 virut cé khi€m khuyé&t nén mudn nhan lén can su hé trg cua cac virut khic.
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2.3.2. Cac virut ¢6 genom ARN

Do vat liéu di truyén 12 ARN nén virut ¢6 cdg ché sao chép khong giéng véi cdc co
thé song khac. Genom ARN clia virut ¢6 cdc dang phién mi sau day.

— ARN don, (+). Genom ctia virut chinh 1a mARN.

— ARN don, (-). mARN dugc phién ma tir genom ctia virut me.

— ARN kép, phan doan. mARN cua virut dugc phién mi riéng tir mdi doan ARN
genom cla me st dung transcriptaza lién két v6i méi doan.

Virut ARN cé cdc ddic diém sau :

— Do t€ bao chii khong ¢6 ARN — polymeraza phu thuoc ARN nén enzym nay bt
budc phai duge mi hod bdi genom virut va thudng ¢6 mat trong hat virut trudng thanh.

— Gen ma hod cho ARN — polymeraza thudng 1a gen 16n nhat trong genom va déc
lap hoan toadn vdi nhan t€ bao chi trong sao chép va phién mi. Do vay, khac véi

virut ADN gay nhiém & eukaryote, rdt nhiéu virut ti€n hanh nhan lén hoan toin trong t€
bao chat.

— Céc enzym ARN - polymeraza phu thuoc ARN hoat dong khéng chinh xac nhu
polymeraza phu thuoc ADN va khong c6 kha nang doc sira (proofreading) nén c6 tan so
dot bién rat cao khoang 10,° — 10~ bazo, qua méi chu ky sao chép xudt hién mot dot
bién, gap 3 dén 4 ldn so v6i virut ADN. Diéu nay dan dén cic hé qua :

+ Téan s6 dot bi€n & virut rat cao nén néu virut ¢6 chu ky nhan nhanh thi su bién
déi KN ciing dién ra nhanh, vi th€ tinh doc ciing phat trién rat nhanh. Diéu nay c6 dugc
12 do virut ARN thich nghi rat nhanh véi su thay ddi ctia diéu kién moi trudng hoac €
bao chu.

+ Mot s6 virut ARN dot bign nhanh dén ndi chiing tao thanh va tén tai cdc quin thé
chifa cdc genom khdc nhau ngay trong mot vat chii. Viéc xdc dinh ching & mic d6 phéan
tit chi c6 thé dua vao cdc trinh tu chi€ém da s6 hoac trung binh.

Sau diy 1a mot s6 vi du vé qud trinh nhén 1én cta virut ARN.
2.3.2.1. Nhém 3 - Virut ARN don, (+)

Vi du, virut gay bénh bai liét polio. Lic ddu khong c6 qua trinh phién ma vi ARN
genom c¢6 trinh tu nuclelotit giéng véi trinh tu cla mARN nén lam ludn chiic ndng cia
mARN.

Cé kha nang gay nhiém vi genom mi hod dugc cho tat ca cdc protein can thiét
cua virut.

Dich md : Genom ARN (+) diing 1am mARN dé€ téng hgp polypeptit tién chdt 16n
sau d6 nh& proteaza phan cit thanh céc phan tr nhé ¢6 chiec nang khac nhau nhu :

— Protein cdu triic tao capsit.
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— ARN - polymeraza phy thu¢c ARN cdn cho qu4 trinh sao chép (t€ bao khong cé
enzym nay)

— Proteaza phan cat peptit 16n.

- Protein gan vao ddu 5' cta genom (thay cho mii) goi la protein VPg cin cho khoi
dau sao chép.

Téng hop ARN ciia virut _
— Sy tao thanh genom mdéi xdy ra trén khuén ARN dang sao chép (RF) hay déi

genom. Dang nay duoc tao thanh bing cdch téng hop ARN (<) bd sung trén khuon
ARN (+) me.

— Genom ARN (+) duge téng hop trén khuén ARN (-) ctia dang sao chép RF.

~ ARN - polymeraza phy thugc ARN tham gia tdng hop cd RF va ca genom ARN
(+) méi.

— ARN (+) méi dugce téng Plcorma va Flavivirys
hop ¢6 nhitng chiic nang sau :
+ Lam khuon dé téng hop
nhiéu RF réi tir d6 téng hop o "
1A i genom enom
nhiéu ARN genom. ARN (-) ARN (+)
+ Dung lam genom cho :
cac virut méi.
+ Dung lam mARN.
. ) Enzym sao chép Tién polyprotein
Lap rap
Protein dugc tao thianh sau
khi phan cat polypeptit tién
chit s€ lip rdp v6i ARN -
o T . Protein céu tric
genom méi trong (€ bao chat va khong o > o
dé tao ra virut méi. triic

Vd&i virut polio thi su nhan
lén hoan toan xay ra trong t&
bao chat

Virut mai

Hinh 2.4. S¢ d6 nhan Ién cOa virut ARN chudi duong, khéng

Gidi phong : Virut phd v8  tao thanh cac mARN dudi genom. Sau khi xam nhap va cdi vo

t€ bao dot ngét dé & at ra (budc 1), ARN genom dudc si¥ dung tryc tigp dé tdng hop cac

) ' ' polyprotein kich thudc 10n sau d6 phan cit thanh tac protein

cdu tric va khdng cdu tric (budc 2 va 3). Protein khéng ciu

Mot s6 virut ARN (+) nhur tric {enzym) xﬂcdtéc d€ sao Ehép »3RN thérég qua s:' t8ng :<_3p

2 . L ARN chudi am (d6i genom} (buSc 4 va 5). Qua trinh sao chép

cac Vlrul. ,aStro\’ Cah?l’ toga, tao ra nhidu g(enor?"u ARN mdi phuc vu cho tdng hop cac

corona ticn hanh téng hgp protein clta virut (budc 6 va 7) va cho I&p rap tao virut mai
protein cdu triic tir mARN dudi {budc 8).

genom (hinh 2.5). Mui tén dadm thé€ hién su t6ng hop 8 mitc d6 cao hon.

ngoai.
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Astro, calici, toga, corona va arlerivirus

Q

Du&i genom <_@_ D6i genom Genom
T { Xo

Protein cau Enzym Tién polyprotein

trac va tién sao chép khéng ciu tric

polyprotein
C\%)
(®)

Protein khéng
c4u tric

Protein cdu tric

Vint méi

Hinh 2.5. Sd d8 nhan 1&n cla virut ARN dugng, kém theo t8ng hgp mARN
dudi genom. Sau khi xAm nhap va ¢di vo (budc 1), ARN genom dugc dlng
trufc ti€p lam mARN dé tdng hop protein khong céu tric, trong do c6 enzym ARN polymeraza phu thudc ARN
(RdRp) (budc 2 va 3). RdRp xic tac d& sao chép ARN, téng hgp chudi ARN am (d8i genom) co kich thudc dd
tudng duang ARN genom (budc 4 va 5). Tif chudi am lam khudn tién hanh sao chép dé tao ra nhiéu chubi
ARN genom mdi (budc 5 va 6). mARN dudi genom (co kich thudc nhd hon genom) tién hanh dich ma dé tao
protein c4u tric (budc 7 va 8). Genom mdi tao thanh tién hanh dich ma dé tao nhidu protein khéng cdu tric
(budc 9 va 10) va sau do 13p rap vdi protein cdu tric dé tao virut mdi {budc 11).

Chii thich : Buéc 7. Dich ma cla mARN dudi genom ; Budc 8. Phan cat nhd proteaza va x(f Iy
sau dich ma ;
Budc 10. Phan ¢t nhd proteaza.

. . Rhabdo, filo, borna, paramyxo,
2.3.2.2. Nhom 4 - Virut ARN don, (5 orthomyxo va mét $6 bunya

Vi du, virut ctim hoac & cum. Chu trinh
nhén lén dugc minh hoa & hinh 2.6.

Hinh 2.6. So 5 nhan 1&n cha virut ARN chudi | ~ARN (+) ARN genom
don, am . doi genom chudi dan (-}
Sau khi xdm nhap va cdi vé mét phan {(budc 1),

ARN tién hanh phién ma nhd ARN polymeraza

phu thudc ARN do virut mang theo dé tao

mARN (budc 2) cho tdng hop protein cdu tric va Protein capsit mARNvirut
khéng cau tric (RdRp) {budc 3). Enzym RdRp va RdRp

tién hanh sac chép ARN théng qua budc trung .

gian la tao ARN chudi dudng (d6i genom) (budc

4 va 5). Béi genom (chudi dudng) dugc diing
lam khuon dé tdng hap nhiéu ARN genom (budc
5). Mot phan ARN genom dugc dung dé tién hanh
phién ma manh, tao ra mARN cidn cho 8ng hop
protein (budc 7), mat phan ding dé I3p rap vai
protein dé tao virut méi {budc 8).

Protein cu wic:
va khéng cdu truc e

Virut mai
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Pac di¢m qud trinh phién ma ¢6 thé tém tit nhu sau :
— Virut ARN (~) luén mang theo ARN — polymeraza phu thuéc ARN vi t& bao
khoéng ¢ enzym nay.

— mARN duge téng hop trong nhan t€ bio tir genom ARN (-) cia me nh& enzym
ARN polymeraza phu thudc ARN ¢6 trong hat virut.

— Virut cam chifa genom nhiéu doan do d6 méi mARN tao thanh duoc diing dé€ téng
hop mét loai protein.

Tong hop ARN genom. Khic vdi phién md tao mARN, muén téng hgp genom
ARN(~) trudc hét phai tong hop chudi ARN trung gian hay d6i genom (c6 chiéu dai di)
dé lam khuon. Qud trinh nay khong cin méi. Tiep do tdng hgp ARN (-) genom trén
mach khuén trung gian.

Tdng hop protein. Protein cla virut bao goém :

— Enzym transcriptaza (ARN polymeraza phu thuéc ARN).

— Protein vO ngoai gém 2 loai déu duoc gan glucozo (glycosyl hod). Mot loai
¢ hoat tinh hemaglutinin hodc neuraminidaza va mot foal ¢6 hoat tinh dung hop hoac
tan mau.

Ldp rap

Nucleocapsit clia virut duge lap rdp & mang nhan t& bao va tac vo ngoal khi virut
nay chéi qua mang sinh chat.

Virut cim fa virut ARN don, nhiéu doan. Méi doan phién mi cho mot mARN riéng
dé tir d6 16ng hop thanh cdc phan tir protein ¢c6 chdac nang khic nhau. ARN méi cla
virut duoc (8ng hgp trong nhan t&€ bao. Qua trinh nay cin ¢ sy tham gia phién mi clia
t€ bao chil. Protein virut duge tdng hop trong t€ bao chat rdi di chuyén tdi bé mat t&
bao. Tai day glycoprotein vé ngodi ciing dige gén vao cic vi tri nhat dinh. Genom ARN
méi duoc van chuyén dén bé mit (€ bao va ldp rdp véi protein mdi tdng hop clia virut.
Hat virut duge bao v6 ngoai khi ndy chdi qua mang sinh chat.

2.3.2.3. Nhém 5 - Virut ARN kép

— Nhom nay bao gdm cac virut reo va rota.

— Tat ca cdc virut ARN kép déu c6 genom nhiéu doan.

~ M6i doan phién ma cho mot mARN dé€ tng hgp mot protein riéng.

— Hat virut chia ARN - polymcraia phu thudc ARN.

— Phién ma thyc hién theo co ché bao thi va khong d6i xing, nghia la chi tao thanh

mARN. Méi mARN lai duge sao mét lin dé tao chudi ARN kép, d6 ciing chinh Ia
genom (so do nhan lén dugc minh hoa & hinh 2.7).
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Virut Reo va Burna

Hinh 2.7. So d6 nhan I&én cha virut
ARN chudi kép. Sau khi xam nhap va
cdi v timg phan {budc 1), cac doan
ARN chudi kép van nam trong I3i tién

hanh phién ma nhd enzym RdRp gén mARN trong hat b : )z = Genom ARN Kép tron
& 16i Gé téng hop MARN (budc 2) rdi it rong hé p trong

L 2 . - , dudi muc virut hat dudi mirc virut
d6 téng hop protein (budc 3). Cac —@—' i

protein nay l4p rap quanh mARN dé A

tao hat dudi mic virut (budc 4). Sau 6
dd mARN trong cac hat nay tién hanh
sao chép dé tao ARN genom chudi
am tham gia tao thanh ARN genom mMARN virut
chudi kép {(budc 5). Cac hat dudi mirc
virut dugc tao thanh lai tiép tue tham (®)
gia vao qua trinb 18ng hadp m ARN
{budc &), téng hdp protein {budc 7},
sao chép (budc 8 va 9), l3p rap véi —
protein cdu tric d& tao thanh virut méi Proteincau tric @
{budc 10) va khing cau tric

Virut mdi

2.3.2.4. Nhém 6 - Virut Retro chiza genom ARN don, (+)

R4t nhidu nhung khong phai tat ca virut refro ¢4 kha nang tao khéi u. Khi nhan lén
khong giét chét t&€ bao ma co thé chuyén dang thanh 1€ bao ung thu.

Genom 14 2 phan tit ARN don, (+), gén v6i nhau ¢ phia dau (dang dime).

Chira 3 gen chinh la gag (ma cho protein 181), gen pol ma cho polymeraza phién ma
ngugc (RT) va gen env ma cho protein vo ngoai. Ngoai ra con ¢6 mot s6 gen dieu hoa.

Quad trinh nhan tén : Gom 2 giai doan :

— Giai doan ddu

+ Phién ma nh& enzym phién ma nguge dé tao chudi lai ARN/cADN.

+ Chuyén chudi lai ARN/cADN thanh chudi ADN kép. Enzym RT c6 hoat tinh

ribonucleaza H phan giadi mach ARN. Con mach cADN ding lam khudn téng hgp mach
ADN b6 sung.

+ Cai xen phan tit ADN kép méi téng hop vdo nhiém sic thé cla 1€ bao tao ra
provirut.

— Giai doan hai

+ ARN clia virut phién mi nhd enzym cta t€ bao.

+ Béan sao ARN ¢6 2 chitc nang : vira Ia mARN dé téng hop protein virut vira la
genom cua virut mai.

Téng hop protein : ARN dugc phién mi tr ADN provirut tién hanh téng hop
protein trén riboxom nam trong 1€ bao chat, bao gém : Enzym phién md ngugc, protein
151, protein vo ngoal.
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Ldp rdp : Nucleocapsit duoc lap rdp tir genom ARN méi tao thanh véi protein di di
trii ra bé mat t& bao. V6 ngoii duge hinh thanh khi virut nay choi qua mang sinh chit

(hinh 2.8).

Hinh 2.8. S¢ @6 nhan l&n ctia virut
Retro.

Sau khi xam nhap va cdi vo ting
phin (budc 1), ARN genom dudc
phién ma thanh cADN (d&i genom),
sau do thanh ADN chudi kép nhg
enzym phién ma ngugc (buds 2 va
3). Nhé& enzym integraza, ADN cla
virut cai xen vao nhiém sic thé té
bao chi (bu‘oc 4). Ca hai loai enzym
trén déu ndm trong 15t clia virut.
Nh& ARN polymeraza clia t€ bao,
provirut phién ma tao ARN (budc 5)
la tién chat cla mARN (budc 6) dé
t8ng hop protein (budc 7) va lap rap
tao virut mdi (budc 8).

Hinh 2.8. So d5 nhan 1&n cla virut
ARN fudng cuc (ambisense RNA
virus),

Sau khi xa4m nhép va cdi vo tu‘ng
phén (bucc 1), ARN genom clia
virut van cén dang nim trong capsit
dugc phién ma ting phdn nhd ARN
-~ polymeraza phy thudéc ARN
(RdRp) lién k&t v&i nucleocapsit dé
tac ra mARN (budc 2) ding cho
téng hgp protein nucleocapsit va
RdRp (budc 3). Cac protein nay
xdc tac cho qua trnh sao chép
ARN théng qua su tao thanh cac
antigenom trong nucleocapsit (budc
4). Antigenom vita ding lam khudn
dé phién ma tac mARN (budc 5)
danh cho tng hap cac protein khac
cla virut (budc 6) va vira 1am khuon
48 tao them nhiéu genom ARN cia
virut mdi. Genom méi tao thanh
trong nucleocapsit va RdRp dé i4p
rap cung voi protein cdu tric tao
virut méi (budc 9). M6t sd virut
Bunya ¢6 genom ludng cuc va mét
56 mang genom (-).

48

Viruf Refro

o O

cADN
{d&i ganom)

ADN cai xen
(provirut)

(s)—>

ARN chua
ché bién

G

[ ARN viret sau ché bién l

Cac ban sac ADN

kép cla virut

Protein ¢du trde, khéong ciu
trie va protein gay ung thu

Arena va mot s6 virut Bunya

ARN antigenom
trong nucleocapsit

mARN ding cho téng hap
cac protein khac cla virut

ARN genom trong
nucleccapsit

P9

MARN ding cho tdng hop
protein capsit va RdRp

P

Protein nucleocapsit va RdRp

Protein cdu trdc

Virut méi




ARV (VRIS

TANG KET CAC QUA TRINH NHAN LEN CUA VIRUT

a) Virut ADN kép : pox, herpes, adeno, papova, irido

. mARN
ADNkép < ADN kép

Protein

Lap rdp

b) Virut ADN don : parvo

mARN
ADN don

ADN don — ADN kép (RF) <: Protein ——» Lap rip

¢} ADN kép sir dung ARN trung gian : Hepadna

ADN kép mATRN Protein
' ' Lap rép
cccADN ADN kép =
d) Virut ARN kép : reo, rota
Protein

ARN kép - mARN < ‘
Laprip — (ARN kép)

e) Virut ARN don (+) picorna, calici, corona, toga
cat
Protein —

“---,_‘_\‘L
ARN(+)< >ARN(+)/
ARN(-)

t) Virut ARN don () : orthomyxo, paramyxo, rhabdo, filo bunya, arena

Lap rdp

Protein
ARN{(-) — ARN(+)<: > Lap rap
ARN(-)
g) Virut ARN (+) sit dung ADN kép trung gian
ARN don (+) - ARN/c ADN — ADN kép —» cii vao NST - mARN — protein
\“ /
lap rap

Hinh 2,10. So 46 tom t3t cac qua trinh nhan 1én cia cac nhém virut khac nhau
(Harper, D., Molecular virology 2" ed., (1988) BIOS Publisher Limited
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2.4. PHAI CHANG VIRUT LA THE SONG ?

Da hon 100 nam troi qua, k& tir khi phdt hién ra virut, cau hoi virut la thé séng hay
thé vo sinh van luon che dot cau tra 10, Sau khi d3 tim hiéu cc dic diém co ban va qua
trinh nhan lén cua virut, ching ta da ¢6 cd sd dé thao luan van dé nay. Trude hét hay
xem X€t sur sOng 1a gi. N6i dén sy song 13 ta n6i dén sy sinh trudng, sinh sin, kha nang
dédp Ung, kha nang trao ddi chat va trao déi nang luong bén trong mot (€ bao. Néu dua
theo cdc tiéu chi nay thi ré rang virut thi€u hin tinh chat cia thé song. Hon nita ngay tir
nam1955, Frank Conrat da 1am thi nghi¢m tdch ARN (genom) ra khot vé protein capsit
cua virut dom thudc 14 dé duge hai chat riéng nhir hai chat hod hoc. Tuy nhién, khi tron
hai thanh phan v&i nhau & pH thich hgp, ching lai trd thanh virut hoan chinh va cé thé
gdy nhiém. Né&u 1a thé song thi tai sao ¢6 thé téch ra va két hop lai duge, tham chi mot
$G virut con ¢6 the két tinh lai duge nhu 1a tinh thé hod hoc. Diéu nay khién cho mot s6
nha hod hoc phit nhén tinh chat séng cha virut va chi coi chiing 1a mét hop chat hod hoc
dac biet, phirc tap va cé kha nang gay bénh. Song nhiéu nha khoa hoc khic lai qua
quyét rang ching la thé song. Néu la thé vo sinh, tai sao ching ¢ thé sir dung cdc
phuong phdp rat tinh 1€ dé xam nhap vao t€ bao, diéu khién t€ bao hoat dong theo
chuong trinh ctia minh d€ tao ra dugc thé hé virut méi mang diy di dac diém di truyén
cba virut ban dau. C6 1€ da dén iic cin c¢6 mot khdi niém méi vé su séng chiang, mot
thuc the s€ duogce coi 1a su sdng khi axit nucleic va protein clia chiang ¢ dang hoat dong.

Nhu vay, trong bat ky truong hgp ndo, virut cling ¢é thé dugc coi la nim &
ngudng cira clhia su séng. Khi d ngoai t€ bao ching biéu hién nhu thé vé sinh, con &
trong t€ bio ching lai biéu hién nhu thé séng. Vay ¥ kién cha ban 13 gi ? C6 nén coi
virut 1a thé song ?



Chuwong 3
CAC PHUONG PHAP PHAN LAP VA NUOI CAY VIRUT

Trong phan trudc, ching ta da tim hi€u céach thic virut nhiém vao t&€ bao vi khuan,
t€ bao dong vat va thuc vai nhu thé ndo. Tuy nhién, ¢é cdc t&€ bao bi nhiém virut hoac cé
trudng hop tuy bi nhiém nhung khong thé nhan bi€t duge vi ching luén & dang tiém 4n.

Cédc t& bao vi khuan bi nhiém virut doc (thé thuc khudn — TTK) sé bi tan va chét, vi
thé¢ ching ta ¢6 thé quan sdt thdy nhiing vét tan goi 1a plaque nim rai rac & tham vi
khudn trén bé mat thach nghiéng hoac hop Petri. O dong vat va thuc vat, t€ bo b
nhiém virut thudng s€ bi chét nhung cling ¢6 trudng hop chitc nang binh thudng cha t&
bao van dudgc duy tri. Do vay, co thé bac cao, khi bi nhiém virut. ¢ thé biéu hién thinh
triéu chitng bénh 1y hodc c6 thé khong bi€u hién gi ding nguy hai. Piéu dé tuy thuoc
loai virut gay nhiém. Chang han virut bai liét phd huy t& bao than kinh din dén tir vong
hodc lam cho b¢nh nhan bt tan tat suét doi nhung virut mun com lai thudc loai lanh tinh
khong mdy anh huong dén sinh trudng clta t€ biao va do dé khong anh hudng dén sic
khoé ngudi bénh. Hau qua nhan lén cha virut ciing muén vé. Co6 loal kych thich dé
chuyén dang t€ bao lanh thanh t€ bao ung thu (sarcom Rous), ¢6 loat lai nhiém vio cdc
t€ bao cua hé thdng mién dich (MD) dé gay suy giam MD (HIV).

T¢& bao thuc vat, khi bi nhiém virut, s& tao cdc ddu hiéu dé nhan biét nhu xuat hién
cac vét hoai tir hoac cdc ddm mo chét hoic xudt hién cdc tri¢u chimg nhu thay déi mau
sac la. L4 thudng nga miu vang réi nau hoac thay déi hinh dang nhu lam cho cay lun
hay coi coc.

Muén nghién citu virut thi trude hét phai phit hién dugc su hién dién cia virut va
nuoi cay duge ching. Virut 1a nhom ky sinh néi bao bit bude do d6 dodi hoi phéi ¢é 1€
bao vat chl phl hgp cho ching nhan l&n. Tuy loai virut ma ngudi ta phdi ding cdc
phuong phdp nudi ciy riéng biét.

C6 3 h¢ théng nudi cdy .

— Nuoi cdy trén maé 1€ bao.

— Nuéi cdy trong phoi ga.

— Tiém truyén vio dong vat thuc nghiém.

Hi¢n nay phuong phdp phén lap dé chian dodn virut it duge dung. Tuy nhién, viéc
nuodi cdy virut van duge tién hanh cho cdc muc dich khdc nhau nhu phuc vu nghién ciu
va san xudt vacxin. Trong ba hé théng nudi cdy k€ trén thi hai hé théng sau it dugc
sir dung.

3.1. NUOI CAY TREN MO TE BAO .

Nudi cdy virut trén mé t& bao la mét thanh twu 16n trong virut hoc, ¢6 thé sanh
ngang vdi viée tinh khiét virut. Nhd viéc phdt hién ra phuong phdp nay ma cong viéc
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nghién cttu virut dd duge ddy manh. Pay 1a phuong phdp duoc itng dung rat rong rii dé
phan lap, dinh loai va chudn d¢ virut. Ngoai ra, con rit hiéu qua trong nghién ctu céc
phdn dng huy¢t thanh va diing dé ché vacxin.

Nguyén tic cda phuong phép nay [ néu 14y mét mo t€ bao cho vao moi trudmg dinh
dudng va d€ & nhiét do thich hop thi cdc 1€ bao s& séng va bat ddu phan chia. Néu et
sau mot thoi gian lai rira va thém dung dich dinh dudng méi thi cic t€ bao s& phan chia
khong ngimg. Ngudi ta diing céc t€ bao d6 dé cdy virut.

D€ nuoi virut gay bénh cho ngudi va dong vat, ngudi ta thuong dung cic 1€ bao ldy
tir mé clia ngudi va dong vat, vi du nhu phoi ngudi, phéi ga, than khi, phéi lon, mang 6i
nguoi...

Muoén ¢6 t€ bao mot I8p truée hét phai dung tripxin phd v& mé lien két gin gitta cdc
t€ bao va tach ching ra thanh céc t€ bao rieng 1é. Sau d6 ly tam vdi dung dich muéi dém
dé loai hét tripxin, réi d6 moi truong dinh dudng vao dé nuoi € bao.

Moi truong dinh dudng duge chia lam 2 loai :

— Moi truong dinh dudng tr nhién bao gém huyét thanh dong vat, nudc ép bio thai
va dung dich muéi dém (dung dich Hank).

- M6éi uudng dinh dudng tdng hop, vi du nhu moéi trudng 199 (cdn goi 1a moi
truong Parker), chira 19 axit amin, purin, pentoza va nhiéu loai vitamin. Tat ca ¢é 150
chat va thém ca chét khdng sinh dé tranh nhidm khusn.

Cdc dung dich mudi dém thudng duge diing 13 dung dich Hank, Tyrode, Earle vi
Ringer trong d6 dung dich muéi Hank dugce diing rong rii.

Lay hén dich t€ bao di tripxin hod tron véi méi trudng dinh dudng cho vao cdc binh
det hay hop Petri (diing loai thuy tinh trung tinh). Pat nim trong th &m 37°C. § diéu
kién nay, sau 3 — 7 ngdy cdc & bao s& moc dinh chat vio ddy binh va tao thinh mot lép
t€ bao.

Ding moét lugng hén dich virut pha loang 107"~ 107? trong dung dich muéi Hank
cdy vao binh dung t€ bao mot I9p sao cho vira dii uSt [8p mat t& bdo. Dat vio th 4m
37°C trong 45 phit cho virut hap phu Ién bé mit t& bao sau d6 dé méi truong dinh
dudng vao binh.

Tuy thudc vao tirng loai virut, s§ lugng virut duge cdy va loai t€ bao nudi cdy ma
thoi han nhén lén ctia virut ¢6 khéc nhau, néi chung 1a 2 ~ 10 ngay. D€ phat hién su
nhan lén cha virut trong t€ bao, c¢é thé dung kynh hién vi quan sat su huy hoai t&€ bao
(CPE) do virut gay ra. Thém chét chi thi mau vio méi truding con c6 thé thay duoc su
sinh san cua virut bang mat thudng. N&€u mau sac clia chat chi thi khong bién ddi nghia
la qua trinh trao ddi chét cha t& bao da bi dinh chi va lic d6 pH moi trudng khong thay
doi — céc t€ bao di chét. Néu cic 1€ bao nudi cdy khong bi nhidém virut thi duéi anh
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hudng chia cdc san phdm trao déi chat do ching tiét ra 1am cho pH méi trudng s& bi thay
doi theo huéng axit hod vi s& 1am cho chat chi thi mau phenol tir mau héng nga sang
mau vang.

Ngudi ta con xac dinh sy nhan 1én chia virut bing cich soi t€ bio dé tim tiéu thé bao
ham, ti¢ém nudc nudi cdy t€ bao cho siic vat cam thu dé quan sat bénh canh lam sang va
lam mét 86 phan tng huyét thanh véi nude nudi cay € bao.

Hién nay d€ nuoi cdy mo ngudi ta con ding cdc loai mo chinh sau day :

+ Nuét cily dong t& bao so cap. Vi du, nuéi t€ bao than khi. Phuong phép phiic tap,
mat nhiéu céng sifc, thoi gian séng cha t€ bao ngin tuy nhién t& bao man cam duge véi
nhiéu loai virut.

+ Nudi cdy cdc dong t& bao ban lién tuc. Vi du, t& bao phdi phoi ngudi. Dé bao
quan ¢6 thé cay truyén 20 ~ 30 lan mdi bi chét. Nhay cam véi nhiéu loai virut.

+ Nuoi cdy dong t€ bao lién tuc (thudng truc). Vi du, t€ bao Hela duge sir dung
khap the gidi, 1dy tir ung thu cé t& cung ctia mét phu nir chét vi bénh nay tén 1a Helen L.
Té bao Hep — 2 (ldy tir bénh nhéan ung thu hong), t¢ bao BK (ldy tit bénh nhan ung thu
khoang miéng). Céc t&€ bao ndy c6 thé cdy truyén va bao quén lau dai nhung it nhay cam
vé1 virut so v31 cdc mo nudi cdy khéc.

Ky thudt vét tan (plaque). Ky thuat dung dé dinh luong don vi gay nhiém trong
dich huyén phi virut da cho. Vét tan la ving € bao bi phan giai hoac CPE trong nuéi
cdy t€ bao mot 16p. MSi vét tan bat ngudn tr mot virion do dé xdc dinh vét tan tic 1a
xac dinh chi s6 virion. Hau hét k§ thuat vét tan 1a k§ thuat nudi cdy t€ bao mot 16p.
Thém mot lugng nhé (0,1 ml) dich pha lodng virut vio t€ bao nudi cdy mo mot 1ép. Sau
khi virut hdp phu lén t& bao thi phit moéi trudng dé€ ngan sy tao thanh vét tan Ian hai réi
. Sau khi tao vét tan, nhudém va dém s& lugng vét tan. TSt nhét 1a ¢6 khoang 20 — 100
vél tan trén hop hay binh nudi cdy t&€ bao moét 16p. So d6 thi nghiém dugc thé hién &
hinh 371, chi s& gay nhiém 12 don vi hinh thaph vét tan trong mét m! (PFU/ml - plaque
forming unit) va duge tinh theo cong thifc :

Sé lugng vét tan
b6 pha lodng x SO ml cdy

PFU =

Vidu. S8 lugng vét tan dém duge 1a 100

Luong dich cdy 12 0,1 ml. B6 pha lodng 14 107° thi

PFU = ——— = 10° PFU / ml
10% %01
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0 1ml 0 1ml 1,0ml 1,0ml

l’_\ h W TN Bew o ey
‘ ‘ 9,9ml om|  |90m| |9.0mi

Dich nguyén

1072 1078

0,1ml 0,1ml

0 c6 pht I6p G c6 phi l6p
méi trudng mai truang

Lugng vét tan Khoang 100
qua nhiéu vét tan

Hinh 3.1. So d6 thuc hién ky thuat vét tan.

3.2. NUOI TREN PHOI GA

Nuo6i cay virut trén phoi ga dang phét trién 1a phuong phdp truée day duoc sir dung
rong rdi vi da s6 virut ¢6 thé phat trién trén phéi ga. Pay con 1a phuong phap thuan loi,
ti€t kiém va cho két qua nhanh chéng. Ngudi ta ¢6 thé ciing mot lic cdy lén hang loat
phoi ga va thu dugc mot luong virut khéd 16n. Do dé, phuong phédp nay rat tién loi dé
phan lap, kiém nghiém, dinh loai virut, va ché tao KN trong khi chua c6 phuong phéap
hiru hiéu hon.

Lay tring ga da thu tinh cho ap & 38°C va do6 4m 60% trong 6 — 13 ngay. Khi phoi
bat ddu phat trién thi tién hanh tiém virut.

Tuy thudc vao loai virut ma ngudi ta chon tudi ctia phéi va chon cic dudng tiém vao
cac mo khdc nhau cta phoi. Boi v6i virut nhiém vao dudng ho hap thi ¢ thé tiém vao
mang tdi ni¢u hoac tii 6i, d6i v6i virut huéng da thi tiém vao mang niéu dém, con
déi v6i virut huéng than kinh thi tiém vao long dé, mang niéu dém hodc vao nio...
(hinh 3.2).

Sau khi tiém, dung parafin vo tring gan 16 tiém réi U triing trong th &m & 37°C trong
3 — 4 ngay. Sau khi 0, ti€n hanh m6 tring dé 18y cdc mé nhiém virut. Dua vao nhiing
bién ddi dai thé cua céc t8 chitc phoi ma ngudi ta danh gid dugc su phat trién cta virut.
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Chang han nhu tiém virut Mangphdi ~ -
3 Mang niéu dém

dau bo vao mang niéu dém Phoi
sé tao thanh nhiéu not
duc mau trang giéng nhu LS
n§t dau. Trong trudng hop ks Eig% ém
virut khong gay nhimng . (@
bién ddi c6 thé nhin thay
dugc, trudc day ngudi ta
phai phdt hién su nhan
lén cla virut trong phoi TUiniéu
biang cich tiém dich thé  Tuid
& cédc tdi hoac hén dich,
cdc t6 chic nghién nat
vao dong vat man cam,
sau dé xét nghiém bing Hinh 3.2. Nuéi cay virut trong phdi ga dang phat trién.

2 P * M6 hinh phéi ga &p 10 ngay
han ung huyét thanh. » : ¥
p P4 nh b) Céy vao tdi long dé

N‘gz‘iy nay c6 thé xac dinh c) Céy vao. il niéu
bang phuong phip tu d) Cdy vao ti 6i
dong nhu PCR.

Tui niéu

Nap thuy tinh
Parafin

(©)

3.3. NUOI TREN PONG VAT MAN CAM

Nuoi virut trén dong vat man cam la phuong phdp dugc dung tir lau doi. Ngay tur lau
Pasteur da tiém virut dai vao ndo tho. Cho dén gan diay phuong phdp nay van con dugc
ng dung rong rdi trong céc phong thi nghiém virut hoc dé phan lap mot s6 virut nhat
dinh. V6i muc dich phét hién virut, ngudi ta tiém hén dich nghi 1a ¢6 virut vao dong vat
man cam réi quan sit bénh canh 1am sang ctia con vat. Qua bénh canh lam sang c6 thé
két luan ngay duoc su ¢6 mat clia virut. Hoac néu c6 trudng hop bénh canh lam sang
khong boc 16 ra ngudi ta ciing ¢6 thé do hiéu gia KT trong mdu con vat ma chdn doan
mot cach chinh xac su c6 mat cua virut.

Trudng hop sau khi tiém dong vat khong bi 6m ngudi ta ciing giét sau 5 — 10 ngay,
dung phi tang nghién nat thanh hén dich dé tiém cho dong vat mdi (goi la "tiém truyén
mu"). Bang cdch nay, sau 2 — 3 l4n tiém c6 thé gay duoc bénh canh lam sang hoac it ra
ciing gay dugc nhiing bién déi trong phi tang clia con vat ma qua dé phan dodn su ton
tai cua virut.

Tuy timg loai virut ma ngudi ta phai lua chon cdc loai dong vat man cam khdc nhau.
Dai véi virut viem ndo cin ding chu6t nhat trang, virut toi ga (Newscattle) can dung ga,
virut cim can dung séc, virut ta lon cin ding lon... Ngoai ra ngudi ta c¢6 thé dung chuot
lang, chu6t céng trang, chudt dat, tho. khi, bé cau, bo, dé... Tuy theo tinh chat gay bénh
cua virut va tuy theo muc dich cua cong viéc ma nguoi ta lua chon dudng tiém vao cic
co quan thich nghi cua con vat cho thich hgp, vi du nhu déi v6i virut thich nghi dudng
ho6 hap (virut cim) thi nhé miii hoac tiém vao khi quan, cdc virut cé tac dong truc tiép

55



dén pht tang, trong da, tiém vao bap thit, tiém phic mang, tiém tinh mach, tiém vao
day than kinh ngoai vi...

Phuong phap tiém truyén virut qua co thé dong vat con ding dé ché tao cdc loai
vacxin (vacxin dai, ddu mia..) hay cic KN chin dodn (viém nio, ciac arbo virut
khdc...). Dac diém thuan lgi clta phuong phap nay 1a c6 thé nghién ctu duge bénh ly
cua con vat, nghién ctu duge tic dung gy bénh clia virut trén toan b0 co thé va trong
cdc 10 chifc riéng biét, déng thii ngh1en cttu duge ca cde dac tinh sinh hoc virut. Tuy
nhi¢n, phuong phap nay tuong déi cong kénh, mat nhiéu thai gian va khong kinh t&, do
do6 ngay nay it dung.

3.4. NUOI CAY VIRUT GAY BENH THUC VAT

D¢ nuoi cay virut gay bénh thuc vat nguoi ta diung cac cAy man cam trong riéng
trong nha kynh, thuong nuoi trén cdc cay 1 nam. Céc cay ndy duogc tréng theo nhiéu dot
va dugc tién hanh cdy truyén virut tir dot cay di hét thei ky sinh dudng sang dot cay
mdi con non.

C6 nhiéu cach nhiém virut vao cay. Déi véi virut d6m thudc 14 ngudi ta ép 14 thudc,
loc qua mang loc réi tiem vao cay. DSi v6i cdy c6 nhua, c6 thé 14y nhua ciia cay chira
virut tiém tryc ti€p vao cay lanh. Con ddi vé6i nhitng loai virut chi lan truyén trong thién
nhién nhd con tring thi ngudi ta ding con tring lam vat trung gian. Bon nay c¢é wdi
choc thiing mang cutin ciia t€ bao va truyén virut vao trong. Virut ¢6 thé lan tir t€ bao
nay sang € bao khic qua sgi lien bao (plasmodesmata) & mo thuc vat. Hon nita da s&
cdc trudng hop t€ bao bi nhiém van ti€p tuc tao diéu kién cho virut nhan lén ma khong
bi chet hodc tan ra. C6 thé ép dich chifa virut ctia cay bénh dé thudn khiét hoac doi khi
¢6 thé két tinh, Vao nhitng nam 30, Wendell M. Stanley déd thuan khiét va két tinh duoc
virut d6m thudc 14 va nho cong trinh nay ma 6ng di gianh duoc glal Nobel vé hod hoc
vao nam 1946.

Khoa hoc di dat duge nhitng tién bo vé viéc loai bd thanh t&€ bao thue vat. Cic té
bao chi duge boc boi mang nguyén sinh (protoplast) rit d& bi nhiém virut. Viéc nuoi
cdy thanh cong & bao mot 16p clia con triing cling tao thuan lgi cho viéc nghién ctu virut
thuc vét. Ching han, virut rhabdo ¢6 thé nhan lén trong 1& bao nuoi cdy mé bo rdy xanh
duoi den (Nephotettis bipunctatus) va dat dén s6 lugng 10000 virion trong 1 t€ bio.

Nguoi ta cling ¢4 thé ding phuong phéap ghép canh ciia cay bl bénh vao géc cay lanh.

Nhiéu loai virut ¢é thé nhan lén trén cdc bo phan tich roi cha thuc vat nhu 14, than,
v ré.... Ngudi ta thudng phéi cho thém chét dinh dudng vao cdc bo phan tich roi nay.
Vi du, virut d6m thuéc 14 c¢6 the sinh san (61 trén 14 thudc 14 tich r3i ¢6 tdm dung dich
saccaroza 6% trong vong 1 — 1,5 ngdy dé & nhiét do thich hop.

3.5. NUOI CAY PHAGE

Dé nuoi cdy phage trudc hét phdi chon t€ bao chii phit hop cho ching nhan lén.
Vi du d€ nudi phage T4 thi cin ding quin the E. coli nuoi trong moéi trudng dic hoic
dich thé.
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Viéc phat hién sy hién dién cha phage rdt don gian. Phage nhiém vao moi truong
dich thé nuéi vi khudn sé lam cho moi trudng dang duc trd nén trong. Con trén moi
trudng thach ¢6 thé quan sat thay cdc vét tan. Ddu tién mot virut dot nhap vao t€ bao,
nhan Ién phd v& & bao vi khoang 100 virion duge gidi phéng ra ngoai. M6i virion lai
dot nhap vao t€ bao lan can dé lip lai qud trinh nhan 1én. Ci nhu vay sau vai gio s& xuat
hién cdc vét tan. Mai vét tan do mot phage tao thinh, do vay néu dém s6 lugng vét tan
¢6 thé tinh duoc s6 lugng phage. Ngudi ta thudng goi 1a don vi tao thanh vét tan (PFU)
giéng nhu don vi CFU (clony forming unit) khi dém vi khuén vay. Ky thuat dém phage
theo cdch nay duoc goi 1a "k¥ thuit vét tan” (plague assay).

Céch 161 nhit dé phan lap virut 1a tich ching tir noi cu tri cia t&€ bao chu. Vi du,
phage ky sinh trong E. coli ¢6 thé dé dang phan lap tir nudc cong hodc nude nhiém
phan. Miu duoc ly tam hogc loai bd can, thém cloroform dé giét cdc &€ bao vi khuin.
L4y khoang 0,1 ml tron vdi t¢ bao chill réi cdy dan déu trén mat thach. Viéc xuat hién
plaque ching to su cd mét cua virut.

Buong cong sinh truong don. Chu trinh nhan lén cia virut tinh tir khi mot hat virut
hdp phu trén bé mit t€ bao dén khi lam tan t&€ bao dé chui ra, dugc biéu dién bdi dudng
cong sinh truong don hay dudng cong sinh trudng mot bac (one — step growth curve).
Pau tién, nguoi ta chi ding mot luong nhod phage nhiém vao dich nuéi sao cho chi mot
ma khong nhiéu phage hap phu 1én bé mit t&€ bao. Sau mot khodng thoi gian lai 1dy mau
d€ ki€m tra s6 lugng phage theo k¥ thuat vét tan.

Quad trinh dugc tién hanh nhu sau :

— Cho phage hdp phu lén bé mat 1€ bao chu.

— Thém khidng huyét thanh (KT) dé 1am bat hoat cic phage ty do trong moi truong.

— Pha lodng 1000 1an dé cdc virion méi dugc tao thanh khong tén cong céc té bao lanh.

— Liy mau dinh k¥ (sau 3, 10, 15, 20,... 50 phut) dé xét nghiém vét tan. Méi PFU
ling v6i mot phage trong dich huyén phu ban ddu. Sau mdi thdi gian nuoi lai 1y mau,
lam tan bao nhan tao va xét nghiém vét tan. S6 lugng vét tan tang phan dnh s6 lugng
phage trong t&¢ bao tang lén.

Sau khi hap phu, virut xim nhap vao t&€ bao, kha nang gay nhiém (infectivity) khong
con nita. Dé 1a liic vo capsit bi phan gidi (cdi do) dé gidi phéng axit nucleic. Thoi ky
nay goi I thoi ky 4n (eclipse period) va khong mot virion nao duge tao thanh. Ti€p theo
1 thai k¥ tiém tang (latent period). Trong sust thi ky ndy, xay ra sy tong hop axit
nucleic va protein. Sau d6 la thai k¥ chin {maturation period), cdc thanh phan cua virut
s& lp rdp tao thanh virion hoan chinh. Lic nay néu t&€ bio bi vd thi ¢6 thé xdc dinh
dugce virut. Cudi cling, virut ¢ at chui ra khoi té€ bao 1am 1& bao bi tan hodc ra tir tir theo
kié¢u nay chdi ma khéng lam tan t& bao. Thoi gian cho mét chu k¥ sinh truéng mat bac
c6 thé thay doi tiy thudc vao virut va t€ bao chi. V6i da so phage 14 20 —~ 30 phat, con
déi véi virut dong vat 1a 8 — 10 gid. S6 lugng virion duge tao thanh trong méi € bao
ciing khic nhau. Déi v6i phage ¢6 thé 1én t4i 10000.
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Chuong 4
DI TRUYEN VIRUT

4.1. MOT SO KHAI NIEM CAN THIET VE DI TRUYEN HOC

Trude hét, dé dé dang tim hiéu qu4 trinh nhan lén cta virut ching ta hay xem lai
mot cach tom tat cdc khai niém co ban nhat vé di truyén lién quan dén chu trinh nhan
1én cua virut.

4.1.1. Sao chép ADN

ADN thuong c6 ba dang :

— Dang siéu xodn (mach kép xoan hinh s& 8).
— Dang vong tron.

— Dang thang.

Dac tinh co bén ctia ADN Ia khé nang tu sao chép. Mic dii c6 vai sai khdc nhung vé
co ban qud trinh nay dién ra gin giéng nhau & moi t& bao, ké ca & prokaryote lan &
eukaryote. D6 1a qud trinh sao trinh tu nucleotit cia phan tit ADN me thanh 2 phan tur
ADN con. Méi sgi clia phan tir ADN me dugc dung 1am khuon dé téng hop nén mot sgi
mdi chia phéan ti con. Pay 1a co ché ban bao tén bdi vi mbi phan tir ADN con déu gitr lai
mot sgi cll cia me (bao ton) va mot sgi méi tdng hop.

Co ch€ cha qud trinh nay rat phiic tap. C6 thé t6m tét theo cic budc sau : Hay ldy
qua trinh sao chép & E. coli 1am vi du (hinh 4.1).

ADN dudc téng hap
lién tuc tir mach trudc
5.3 Protein cuing mach

\/‘

Za\! —
’vavwv-,

ADN con ADN polymeraza II° -3

Khuén ADN me

ADN helicaza

ARN moi Topoisomeraza

Primeraza
(ARN polymeraza tao méi)

ADN dudc téng hap
gian doan & mach cham (sau)

ADN polymeraza | +ligaza

Hinh 4.1. Sao chép ADN & vi khuan E. coli.
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1. Truéc hét can protein B nhan biét diém khdi ddu goi 14 oriC (replication origin)
nam trén ADN khép vong. '

2. Hai enzym gyraza (con goi 1a topoisomeraza IT) cit ADN dé dudi siéu xoan. Hai
phan tir enzym gyraza di chuyén theo hai huéng nguoc chiéu nhau so v6i di€m khéi dau.

3. Hai phan tlr enzym helicaza (con goi 12 rep) bam vao méi mach c6 kha nang thuy
phin ATP tao nang luong dé lam dut lién két hydro tao chac sao chép.

4. Protein lién két mach don (SSB — single strand binding protein) gan vao 2 doan
chia mbi mach phia sau helicaza, ngan khong cho ching chap hoac xoan tré lai vao nhau

5. Trén mach khuon 5' — 3', enzym primaza duy nhdt tong hop mot doan moi.
ADN — polymeraza III (pol III) lip cdc nucleotit vao ddu 3' — OH (dau deoxyriboza)
cta méi theo co ché bé sung. Mach khuon 5' — 3' goi la mach khuon truéc hay mach
khudn dén diu, con mach con méi dugc téng hgp (theo huéng 5'— 3') goi la mach trude
hay mach dan dau (leading strand)

6. & mach khuon con lai chiéu 3'=5' 1a chiéu tir chac ra ngoai. Bat dau wr chac
primaza phai téng hop nhiéu moéi (primer). D6 14 cic doan ARN chita khoang 5 - 10
nucleotit. Cic nucleotit gin vao ddu 3' — OH cha mdi tao cdc doan ADN ngan 1000 —
2000 nucleotit goi 12 cdc doan Okazaki. Pol III néi dai doan Okazaki dén khi gap mdi
phia trude thi dimg lai.

7. ADN — polymcraza I (Pol 1) c6 hoat tinh 5' — exonucleaza s& cit bd m6i ARN
déng thoi sao chép bd sung céc doan Okazaki diing sau.

8. Cic doan Okazaki hd hai dau s€ ndi lai v6i nhau nhd enzym ligaza. Mach con
duoc téng hop cham hon (trén mach khudn 3' — 5') theo hudng tir chac ra ngeai dugc
goi la mach mudn (lagging strand) hay mach sau.

Mot don vi di truyén ¢6 kha nang sao chép tir ddu dén cubi goi la mot don vi sao
chép hay replicon. O prokaryote thudng chi c6 mot diém khdi ddu ori nén chi ¢6 mot
replicon. Chi can 1ip sai mot vai nucleotit ciing c6 thé dén dén dot bign. Do vay, doi hoi
qud trinh sao chép phai dién ra that chinh xéc. Diéu nay c6 duoc 1a nhd co ché sira sai :

— Chi sao chép theo hudng 5' — 3'.

— Céc enzym Pol I va Pol III vira 1am nhiém vu gin céc nucleotit vao mach vira c6
chiic nang exonucleaza 5’ — 3" vd 3' — §'. Trén dudng di chuyén d€ polyme hod néu cé
nucleotit Iap sai thi cdc enzym nay s& lap tic lui lai d€ cat bo theo hudng 3' — 5’ (hoat
tinh exonucleaza 3' — 5').

4.1.2. Phién ma (transcription)

Phién ma 1a qud trinh chuyén théng tin di truyén tr ADN sang ARN va la -budc khoi
déu clia téng hop protein. ARN dugc téng hop nhd enzym ARN — polymeraza, bao gom
ARN riboxom, ARN van chuyén vad ARN thong tin. Nguyén tic cua phién ma la :

— Chi diing mdt mach ADN va tham chi dung timg doan ADN lam khuén.

— ARN — polymeraza khong can méi ma bam dugc truc ti€p vao ADN, tach mach va
di chuyén theo hudng 3'—>5' clia sgi khuon dé ARN duge téng hop theo hudng 5'— 3'.

— ARN - polymeraza khong c6 hoat tinh nucleaza. Qua trinh phién ma & prokaryote
va eukaryote khéng gidng nhau. :
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4.1.2.1. Phién md ¢ prokaryote

Dac diém phién ma & prokaryote 1a chi can mot loai ARN — polymeraza dé tong
hop tat ca cdc loai ARN va mARN thuoc loai chira nhiéu gen (polycistronic) titc 12 phan
td mARN ma cho nhiéu polypeptit. Hiy ldy E. coli 1am vi du. Qud trinh phién ma dién
ra theo cac budc sau (hinh 4.2) :

1. Nho yéu t6 & (xich ma) chi diém, ARN — polymeraza bam vao vi tri dac biét nam
trén ADN khuon. Day 1a diém bat ddu phién ma nén gol la doan khdi ddu (promoter
sequence). Promoter khong nhitng xdc dinh vi tri bt dau phién ma ma con xdc dinh
Xem mach nao trong hai mach s€ dugc diing lam khuén.

2. Khi ADN téch doi, ARN — polymeraza di chuyén theo hudng 3'—> 5' doc theo sgi
khuén d€ téng hop mARN b6 sung theo hudng 5'—> 3' tién chat cia ARN la céc
ribonucleosit ATP, GTP, UTP va CTP. Nucleosit ddu tién thuong la ATP hoiac GTP. Sau
khodng 12 nucleotit yéu t6 § s& tach khoi phiic hop.

3. Qud trinh phién ma tiép tuc cho dén khi polymeraza gap ddu hiéu két thic
(termination stgnal). D6 13 mot doan nucleotit trer ADN khuén. Phién mi két thuc,
mARN tach khéi ADN.

Khdi dau oy
Ving promoter Ket thuc
5||—'-| 3
3 L 1 gen 1 &
Hinh 4.2. Phién ma, Cac butc tng hop mARN, 08"\ | 5
Cac vi tri khdi dau va két thic la cac doan 5 Qj
nucleotit chuyén biét trén ADN. Yéu t8 5 gitp ARN 3 5 5
polymeraza nhan dién promoter va vj tri khdi dau /O l .
phién ma, ARN polymeraza chuyén dong xudi 5 pay 3
theo sgi ADN va chuydn dang dén dau thi tach A
chudi ADN xoén kép dén day dé tién hanh phién 5'
ma mét trong hai mach ADN khi t8i diém két thiic 5 prag 1 3
thi dimg 13ng hop, MARN va ARN polymeraza sé _ 7 .
cling tach ra khéi ADN 3 S
(Brock T.D et al. Biology of Microorganisms, ot . 5 0 l 3
ed., Prentice Half, 2000) . —// 5
5' ' /& 3r
&
3 5

4.1.2.2, Phién ma ¢ eukaryote

C6 sy khic nhau co ban giira phién ma & prokaryote va cukaryote.

1.0 eukaryote ¢ 3 loai ARN — polymeraza : Pol I ¢é trong hach nhan (nucleous)
ding dé 16ng hop rARN 16n, Pol I ¢6 trong dich nhan dé tdng hop mARN, Pol III ciing
¢6 trong dich nhan dung dé téng hop tARN vi cdc ARN nho khic.
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2. mARN & prokaryote c¢é trinh tu nucleotit tuong Ung hoan toan véi trinh tu
nucleotit cia ADN khuon, con & eukaryote trinh tu nay bi bién doi di sau khi phién ma.
O eukaryote mARN chita thong tin 1 gen (monocistronic mRNA) chi doc mi cho 1
chudi polypeptit.

3. Khic véi prokaryote, genom cua eukaryote c¢6 tinh gidn doan. C6 doan khong
mang thong tin, titc khong ma cho mot peptit-ndo (goi 1a intron) nam xen k& véi cic
doan mang thong tin (goi la exon).

4. Pau 5' cia mARN c¢6 gian "mi" (ti€éng Anh la cap) la 7 — metyl guanin (tic
guanin dugc metyl hod ¢ vi tri C7). Mi lam nhiém vu gidp cho riboxom nhan biét
mARN trong dich ma. Con cudi ddu 3' gan 100 — 200 bazo adenin, dugc goi la "dudi"
polyadenin hay goi tat 1a poly A. Puéi c6 tdc dung van chuyén mARN ra t€ bao chat.
Nho c¢6 dudi, mARN c6 thé tach khoi tARN va rARN. Khi ARN - polymeraza vuot
khoi vi tri gan dudi polyA thi phién ma sé dung lai.

5. Ban phién ma déu tién goi la tién mARN c6 chita ca intron va exon. Dang nay
khong sit dung dugc ngay ma phai qua ché bién, tic 1a loai bo intron cat roi noi lai
(splicing) dé ghép cac exon lai v6i nhau tao mARN (hinh 4.3).

st Mang nhan

Codon két thuc \:

Promoter exon1 intron1 exon2 intron2 exon3

Mach ADN " 4
ma hoa g

Phién ma

s ' £
Boan dau khéng phién ma tao chop dau 5 Boan3" K
(doan 5'khéng ma hoa) khéng ma hoa
codon / .
; exon1 intron1 exon2 intron2 exon3 ket thac ¥
aymARN G (AP RN AN

i B 3

Cét dudi thém Poly A

b) MARN eee. R VYV
3
P : \
intron1  ARNNNNNN Cac phuc hgp ribonucleoprotein
intron2  § N .

_ lp ron2. AN Ving ma hoa protein Codon 3
s - \ két thic #*
xoni exon2 exond 1 b
1 cmMARN G Q E-CG{L AUG W chon ma hoa protein I~ |3~ AAAAAA #
“\ truéng thanh 5' < v
A L& nhan /{.__.
R P S ORI Bk A T U AVRTE O S M P 4:.‘-—-::--h“f.'-i'.'-'-,‘r ERITVR (E SR D RN '/

Van chuyen tlr nhén ra Codon
té bao chét ket thuc
G (P-P-PH_] | ] =AAAAAA
@ 5' 3

Hinh 4.3. Phién ma gian doan & eukaryote.
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Dién bién cha qu4 trinh duoc tém tit theo 3 buéce :

1. Gan mii. Khi mARN dugc téng hop c6 dé dai 20 — 30 nucleotit thi & ddu 5'P (dau
photphat) tién hanh gin mid 7 — metyl guanin tao lién két 5'P — 5'P. Day 1 ban phién
mé ddu tién tdc 1a tién mARN, chifa ci exon va intron.

2. Thém duéi poly A. Tai phia 3' — OH mot doan ngin khong ma hod bi cét di
d¢ gén 200 — 300 adenin thanh dusi poly A.

3. Cat 06t (splicing). Qud trinh cit bod intron rdi néi cdc exon lat v&i nhau xay ra
trong nhan dugc xuc tic bdi cac phiic hgp bao gém protein lien két véi ARN kich thude
aho goi la phitc hop ribonucleoprotein (snRNP — small nuclear ribonucleoprotein).
mARN trudng thanh dugc van chuyén qua siéu 16 trén mang nhan vio 1€ bao chat dé
tién hanh dich ma.

4.1.3. Dich mad (translation)

Qua trinh chuyén thong tin tir mARN (tic trinh (v nucleotit) sang trinh tu axit amin
tao chudi polypeptit goi 12 dich ma. Tham gia vao qué trinh nay gém riboxom, mARN
va tARN.

— Riboxom ¢6 cdu tao tir protein va rARN. Riboxom ciia vi khudn thudc loai 708
gém 2 tiéu don vi 50S va 30S, con riboxom & eukaryote thudce loai 80S gém 2 tiéu don
vi 608 va 40S. Trong riboxom c¢é 2 vi tri gin. Vi tri A danh cho aminoacyl — tARN va vi
tri P danh cho peptidyl ~ tARN.

— tARN ngan hon nhi¢u so véi mARN. Chiing chi gém 70 — 90 nucleotit ¢6 dang
chi€c 14 ché ba véi | cudng va 3 thuy. D6 1a do cé sur bét cap trong phan (. Piu 3 luén
la CCA. Axit amin ludn gan vao ddu CCA nay.

+ Thuy & gilta goi 1a AC (anticodon), img véi codon & mARN. Codon v anticodon
la bo ba nucleotit bé sung nhau. ’

+ Mdi tARN dic hiéu cho 1 axit amin. D€ téng hop protein, truée hét axit amin

phdi dugc cung cap nang lugng tic 13 duge hoat hod nhyy ATP réi gén vio tARN dé€ dua
dén riboxom.

axit amin + ATP — aa ~ AMP + PP
aa ~ AMP + tARN — aa ~ tARN + AMP
Vi mARN & prokaryote khong gan mi va dusi, khong phai ché bién do d6 ngay khi
con dang phién ma trén khuén ADN, cic riboxom di gén lan lugt vio dau 5' d€ tién

hanh t8ng hop protein. Qud trinh dich ma bao goém 3 budc : md ddu (initiation), kéo dai
(elongation) va két thiic (termination).

1. M¢ ddu. Tham gia vao dich mi con phai ké dén cic yéu t6 mé ddu (IF - initiation
factor). O vi khuén 12 3 yéu t6 md dau IF — 1, IF — 2 va IF - 3, & eukaryote ¢6 10 yéu tg
clF (eukaryotic IF) 1a eIF — 1, elF — 2, elF — 3...
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Ta hdly xem xét qud trinh nay & E. Coli :

+ Bo ba md dau dich md@ d mARN bao gid ciing 12 AUG m@ cho metionin. Nhu vay,
E.coli ¢6 hai tARN : tARN gan metionin mo dau chudi (ki hiéu 1a ARN Me‘) va tARN
gan metionin & gita phan 1 protein (ki hiéu la ARN%‘“). Metionin con gin thém axit
formic & phia ddu amin dé trd thinh N —~ formyl — metionin (ki hiéu 1a fMet, (& t& bao
eukaryote, metionin khong can formyl hod).

+ Truédc hét yéu t6 md dau IF — 3 gdn trudc vao tiéu phan 30S (ngan khéng cho tiéu
phin 508 gin tuy tién ma d€ mARN gin vao tiéu phdn 308 trudc).

+ Tiép theo 12 tARN md ddu (tdc fMet — ARNMCl trong dang phitc hop fMet -
ARN?’I‘:l ~ IF — 2 — GTP) dugc chuyén chinh xdc vao vi tri P (P = peptidyl) & 308 sau
d6 IF — 3 tach ra.

+ O eukaryote mARN c¢6 mit gidip cho phan tir ndy gén vao riboxom. O prokaryote
mARN khong c6 mii nhung ngay trudc codon khdi ddu ¢é 3 — 9 nucleotit goi 1a doan
Shine — Dalgarno. Doan nay bét cip véi doan tuong hgp & ddu 3' cia rARN 16S tao
phiic hop riboxom — ARN gilip mARN gan vao riboxom.

+ Nho ¢6 sy bat cap ké trén ma riboxom prokaryote sir dung dugc mARN da gen
(polycistronic) bai vi riboxom c¢6 thé tim thidy méi vi tr{ khoi ddu trong mARN.

+ Riboxom cla eukaryote nhin dién mARN nh& mil & ddu 5' va su khdi dau dich
mi chi xay ra & codon khéi dau. Do vay chiing khéng thé dich ma mARN da gen.

+ Hai tiéu phan 50S va 30S két hop v6i nhau tao riboxom 70S. IF — 2 thuy phan
GTP giai phéng nang lugng dé day IF — 1 va IF — 2 ra ngodi. Vai ro cta IF ~ 1 con
chua 8 nhung né 1am nhiém vu hé trg cho hoat déng ctia IF — 2 tao phifc hgp mo dau
gém 70S — mARN — fMet — ARNM,

2. Kéo dai. La su gén tiép cac axit amin vao chudi. O day can su tham gia cia cac
yéu t6 kéo dai EF (elongation factor). Bang 4.1 chi rd chitc nang cua cac yéu t6 kéo dai
O ca prokaryote va cukaryote.

Bdng 4.1. MOT SO YEU TO KEO DAI CUA QUA TRINH DICH MA

Prokaryote Eukaryote Chire nang

EF - Tu EF - 1t Gan aminoaxyl — tARN vao vi tri A cla riboxom
EF -Ts EF - 1p7 Phuc héi EF - Tu va EF - 1

EF -G EF -2 Tham gia vao chuyén chd clla aminoaxil — tARN

+ Tir axit amin thi hai trd di, sy gin aminoaxil — tARN vao riboxom can su kich
thich cia Tu va GTP trong phitc hgp aa, — tARN — Tu — GTP.
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+ AXit amin thit hai trong phiic hop aa, — tARN — Tu — GTP gén vio vi tri A (A =
aminoaxyl), bat cap véi codon tuong tng. Yéu t6 Tu thuy phian GDP thu nang luong va
day Tu — GDP ra khéi riboxom. EF — Tu s& duge phuc héi nhd EF — Ts.

+ Tao thanh lién két peptit dé noi gilta 2 axit amin nhd enzym peptidy] transferaza
Xdc tac.

+ Riboxom chuyén dich 1 codon theo huéng 5° — 3' cha mARN, sao cho tMet —
aay — tARN 1t vi tri A chuyén sang vi tri P vh day tARN dau tién (ARNrMC') tu do ra
ngoai. Yé€u t6 G thuy phan GTP thu nang lugng diing cho viéc chuyén dich va day EF -
G ra ngoai.

+ AXit amin thit 3 (aa — tARN — Tu - GDP) lai duoc dén vi tri A. Tién hinh bat cap
gilta anticodon va codon. Lai tao lién k€1 peptit gin véi 2 axit amin trude. Qud trinh lap
lai cho dén két thac.

3. Kér tiiic. Qua trinh dich ma keét thic khi riboxom gap mot trong ba codon két
thic hay codon v6 nghia 1a UAA, UAG va UGA. Cédc bo ba nay khéng cé anticodon
tuong ing ma thay vio dé 1a cdc yé&u 16 phong thich RF (release factor). Cic y&u t6 nay
nhan bi€t bo ba vo nghia dé gidi phéng polypeptit khoi riboxom. O vi khudn ¢é 3 véu to
phong thich. B6 1a RF - 1 (dic trung cho 2 codon UAA va UAG), RF - 2 (dic trung
cho 2 codon UAA va UGA) va RF - 3 kich thich cho ca 2 yéu 18 kia. O eukaryote chi
€6 mét y€u td phéng thich 12 eRF (eukaryotic RF). Cudi qu4 trinh dich mi riboxom lat
tich ra lam 2 tiéu don vi 30S va 50S.

Chudi polypeptit thodt ra ngodi nhd céc yéu t6 ké trén. Trong thuc t€ nhiéu riboxom
lién két canh nhau goi 14 polyxom cung tham gia dich ma. C6 thé vi riboxom nhu 1 ddu
mdy video. Ddu mdy cho ra bét k¥ hinh anh ndo tuy thudc vio bang. Riboxom ciing cho
ra bat ky protein nao tuy thuéc vio mARN (hinh 4.4).
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Boan Shine - Dalgarmo

a) mARN
5 3
Tiéu phan 308
IMet
‘_l__ tARN déu tién
b)
VAL
5 :/\ ANl Bl Velelel //-\: 3
Tidu phén 508
Fsite
<)
5l
d)
5' 3
Chudi peptit A

dang tdng hap

e) IJ

Vi tri
tréng danh
cho amincacy!

UAC
/ -tARN
tiep theo
Tach
tARN

Hinh 4.4. Cac budc t8ng hgp protein & prokaryote.
a) Gan tiéu phan 308 vao mARN, dua codon AUG vao vi tri P.
Doan Shine Dalgarne (5' — GGAGG - 3') bt cap vdi rARN 16S {3 —CCUCC - 5.
b) tafi"\RNl"’let vao vi tri P gén vdi codon AUG

c) Tiéu phan 508 gin vai 30S tao riboxom 70S

d) tARN mang axit amin thir 2 vao vj tri A bt cap vdi codon thir 2. § day cén 3 yéu 16 md dau (IF)
va su thuy phan GTP dé thu nang Iudng.

e} Peptidy! transferaza tao lién két peptit giita hai axit amin. tARN dau tién ra khoi vi tri
P nhudng chd cho tARN thir 2, Vi tri A tur do danh cho tARN mang axit amin tiép theo.
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4.2. DI TRUYEN VIRUT

Nhu moi co the séng, virut cling cé hai tinh chat co ban 1a di truyén vi bién di. Tuy
nhién, virut ¢é nhimg thudc tinh riéng 1am cho di truyén virut mang sic théi riéng.

— Virut ¢6 kich thudc quan thé 16n. Mot khi s6 lugng cd thé cang 16n thi xédc suat
dot bi€n cang tang va su chon loc ty nhién dé phil hop v6i diéu kién moi trudng thay déi
s& cang cao.

— Sy thay d6i quan thé nhanh. Khong nhimg rat thuan loi d€ nghién ciu sy bién di
caa virut trong phong thi nghicm mi con quan sat duge sy tién hoé clia ching trong
tu nhién.

— Dic diém don boi va sy sinh sdn vo tinh ciia virut quyét dinh

+ Céau tric di truyén cta guan theé.

+ Khéng ¢6 kha nang luu trit cdc ngudn dy trii bién di dugce tao thanh do ludng boi.

+ D¢ bi dét bién do chon loc tu nhién.

+ Giam hi¢u qua tac dong ctia chon loc ty nhién déi vdi cdc dot bién trung tinh
(neutral mutation).
 + C6 kha nang cai bi¢n di truyén cia quan thé bing cach thay thé dong nay bing
dong khic.

— Virut Judn dugce lvu truyén qua cde vu dich. Su lién tuc xam nhap vao t€ bao man
cam méi fa dicu kién bt buoc dé virut c¢é the t8n tai lau dai trong v nbién.

- Kich thude genom nhé va khong ¢6 gen lap lai. D€ nhan lén, genom virut phai &
trang thii nguyén ven, nghia 1a ¢d chiia ddy dii cdc gen. Sy thay déi du khong 16n trong
gen ciing ¢6 thé gty 16n thuong hoac gay chét virut.

4.2,1. Genom cua virut

Nhu dd trinh bay ¢ chuong 1, virut chi chiia mot loai axit nucleic (ARN hoic ADN)
ma khong bao gity ¢ ca hai. Genom cia virut ¢6 thé chi bao gém mot phan tir hoac ¢é
thé chia nhiéu phan tir (genom phén doan).

4.2.1.1. Genom virrut ADN kép khéng phan doan. C6 khi ning gay
nhiém. trir dai dién clia cic chi Poxvirus va Hepadnavirus mang genom gém hai soi ADN
¢6 chieu dii khic nhau.

4.2.1.2. Genom virut ARN

Hau hét la ARN mach don (trir reo va retro) va ¢6 thé phan doan (gém dai dién cdc
chi Retrovirus, Orthomyxovirus, Arenavirus va Reovirus) hoac khong phan doan.

— Phéan tr ARN (+) ¢6 kha nang gay nhiém (trir virut retro).

~ Phan tr ARN (-) khong ¢6 kha ning gay nhiém, mudn gay nhiém phai chuyén
thanh ARN (+).

4.2.2, Dot bién

Nhu moi co thé s6ng khdc, virut cling rat dé bi thay déi cdu tric ciia genom dé thich
nght vdi dicu kién moi trudng mét. Thuc chat clia dét bign 13 su sip x&p lai cdc gen
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hodc tang giam s& fuong gen hoic duge thay thé bang cic doan gen khdc. Cac dot bién
nay bao gom :

1. Mdt doan (delection). Hién tugng thay déi genom do mat di mot phan vat {iéu
di truyén (c6 thé mat di mot nucleotit hodc mot doan axit nucleic mach don hoac
mach kép). .

2. Pdo dogn (inversion). Qui trinh thay déi hudng clia mat doan genom so véi
quy dinh.

3. Lap dogn (duplication). Mot doan gen duge lap lai thinh nai hay nhi¢u ban sao.

4. Genom clia virut ¢6 thé cli xen vdo genom cha t& bio vi khi nhan lén cé the
mang theo mot phin gen cua té bao.

5. Virut ¢é thé lam tang qu¥ gen ctia minh bang cdch thu nap cdc gen tir qudn thc
virut khac.

6. O virut dot bién ciing chia ra 13 dot bién ngau nhién (spontancous) va dot bién
cam tng (induced) : '

— Dot bién ngau nhién xay ra dudi tic déng cua nhiéu yéu té méi truong gay dot
bién (v nhién, thuong xudl hién véi tan s6 1/10—3

— Dot bién cam ng xay ra trong phong thi nghiém dudi tac dong cua cic tac nhan
hod hoc va vat 1y (vi du chiéu tia UV).

7. Dot bi¢n lai chia ra thianh dot bién lam thay doi genotyp va dot bién lam thay
doi phenotyp. Dot bién dua theo su thay doi phenotyp bac gém 4 nhém :

— Dot bién khong biéu hién phenotyp. Loai nay khong lam thay doi tinh chat clia
virut va chi duge phdt hién nho cdc phan tich dac biét.

— BJt bién lam mdt hoan toan khd ndng t1ong hop protein hoac tam mit chiic nang
cua cdc protein quan trong cin cho qud trinh nhan lén. Day 13 dot bién gay chét (lethal
mutation). Vi du xudt hi¢n cdc codon vo nghia (phd huy tong hop protein) hoac do thém
doan hay mat doan (phd huy sau sic mat mi di truyén).

- Bt bien gay chét co diéu kién (conditional lethal mutation). La dét bién lam mat
kha nang t6ng hop protein hodc mit chirc nang cla protein nhung chi xay ra trong cic
diéu kién nhat dinh.

— Dot bién bidu hién phenotvp vi du dot bién 1am thay doi kich thudc cha vét tan
hoac thay doéi tinh chiu nhi¢t. Dua theo su bien déi genotyp lai phan ra la dot bi¢n diém
(xay ra cuc b vl cdc gen riéng biét) va dot bién gen (dong cham dén cdc doan Ion
cua gen).

+ Dot bién di€m. Dang dot bién nay co thé tién hanh trong phong thi nghiém. Trong
ty nhién dot bieén diém ciing thudng xay ra, vi du dot bién di€ém ¢ cdc gen mi cho KN
bé mat hemaglutinin va ncuraminidaza. 3 virut cim gay nén hién tuong thay doi KN
(antigenic drift). Cau trdc KN bé mit thay doi 1am cho vacxin chéng cim dya trén KN
virut cim tir vu dich trede mat tic dung vét virut cim ¢ vu dich sau.

— Dot bién gay chét ¢d diéu kién. Mot trong nhitng protein cda virut bi mit chic
nang hodc chi dugc t6ng hop trong nhing diéu kién nhat dinh :
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+ Dot bién gdy Inc hong mor gen riéng biét vi du thé dot bién man cam nhiét do
(ts —) hodic dot bién lanh. Ching khong c6 kha nang nhan lén & dai nhiét do 37 — 41°C.
G chirng muc nhat dinh chiing bi giam doc luc gay bénh cho ngudi va chung ¢d cau tric
KN nhu céu tric KN clia ching "dai". Cic chiing dot bién nay thudong dugc ding dé sin
Xudt vacxin.

+ Dot bién lam thay doi genom ciia t¢ bao chii do thay th€ mét codon ma cho mot
axit amin bang mot codon két thdc. Loai nay thuong thiy & thé thuc khudn. Céc thé
thyc khudn nhu the chi c6 thé nhan 1én trong céc vi khudn di dot bién cé cdu tric tARN
thay déi nhan mat dugce codon két thic nhu 1a mot bo ba m3 cho mot axit amin din dén
Xudt hién mét axit amin mdi va déi khi dan dén su tao thanh mot proiein mang chifc
nang mdi.

+ Thé dgt bién rao thanh vét tan duge dac trung boi sy thay déi kich thudce, hinh
thdi vét tan & t& bao nudi cdy mot 16p. Loai niay thudng 1a dot bién gen danh dau
(marker gene) md cho protein capsit, gitp cho virut hdp phu vi xam nhap vao 18 bao dé
dang hon. Kich thude vét tan & thé dot bién cé thé dao dong tir 1/10mm dén vai em. Céc
virut nay nhan lén nhanh chéng, tao thanh vét tan sém va thudng ¢6 d6 doc cao.

+ Dot bién c6 phé gdy nhiém rong gitp cho virut cé kha ning nhan lén trong cic &
bao khong man cim vdi cdc ching virut "dai”. Co s clia dot bién nay 1a thay déi cdu
triic protein bé mat (receptor) lam nhiém vy hap phu, déng thai xay ra su bién déi gen
gay ra boi moi tuong tdc giita qud trinh phan chia t€ bao va sy bidu hién gen cua virut,

+ Dot bién gdy tinh trang khding thudc thudng lién quan dén sy thay déi ciu tric
enzym la dich tdc dyng cha cdc ché¢ phdm thuéc chéng virut. Vi du, viéc mat kha ning
lién ket gitia enzym vdi thudc s& cho phép virut c6 kha nang nhan lén dugc ca khi ¢6
mat cua thude (xem phdn khéng thuéc chuong 8).

+ Dot bién thiéu hyt enzym lam mat hoin toan enzym hoac thay ddi cdu tric
enzym. Tuy thudc vao mic do bi€n d6i va vai trd clia enzym trong qud trinh nhén Ién
ma ¢6 the 1a dot bien gay chét hoic dot bién gay chét ¢6 didu kién.

+ Dot bién chiu nhi¢r gitp virut ¢6 kha nang nhén lén 3 41°C va chiing thudng 1a
cdc chiang gay doc.

4.2.3. Mbi tuong tac di truyén giita cac virut

Khi mot sé virut gidng nhau hoac gin gidng nhau vé mat di truyén ciing xam nhiém
vao mot € bao thi genom ciia chiing ¢6 thé phéi hgp hoac giao hodn véi nhau. Su tuong
tic di truyén giilta cdc virut ¢6 thé dién ra dudi nhiéu hinh thirc.

4.2.3.1. Tuong tdac phéi hop

4.2.3.1.1. Tdi t6 hop va su sip xép lai gén gilta cic genom phan doan dan dén
su xap xép lai vat Liéu di truyén & the hé virut con. Hién tugng nay c6 thé bét gap & tat
ca cdc virut ADN, tdt cd cdc virut ARN c6 genom phan doan vi & moét s6 it virut ¢6
genom khong phén doan (vi du polio va apio).
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— Virut ADN. Mic d¢ téi t6 hgp cua cac genom & virut ADN mach doi ty 1é thuan
vdi kich thuéc cta ching. Virut polio c6 tan s6 téi t6 hgp thap 1a do ADN cua ching cé
cdu tric vong. O virut ADN c6 thé thdy tdi t6 hgp khong lién tuc. Khi tuong tac giita hai
genom binh thuong sé tao thanh genom binh thudng & th€ hé con déng thdoi khi tuong
tdc v6i genom khuyét tat ciing c6 thé tao thanh genom binh thudng (hinh 4.5A).

""Hll
P Ty

Genom 1 (khuyén tat g A)

Genom 2 (khuyén tat g D)

T4i t8 hop

Genom 3 (binh thudng) ho#c Genom 4 (khuyén tat d A va D)

Genom 2 clia b& me (khuyén tat a D)

Genom 1 clla bé me (khuyén tat d A)

¥

-J'IL-...-.- A el '“‘EJ*{.I.

Genom 2 clia b6 me (khuyén tat a D)

Genom 1 clia b6 me (khuyén tat g A)

—

EIERES A Pongh b Pk C Faree D s Genom binh thuding clia quan thé virut mdi

Genom 2 clia b6 me (khuyén tat a D)

Hinh 4.5. Tai t8 hgp & virut ADN (A) va & virut ARN (B)

— Virut ARN. Khi sao mach ARN (=) tir mach khuén ARN (+), polymeraza c6 thé
"nhay" tr mach ARN nay sang mach ARN khic tao thanh khuon lai (hinh 4.5B). Vi du
genom virut HIV gém hai mach ARN khi téng hop mach cADN tir mach ARN (+),
enzym phién ma ngugc c6é thé "nhdy" tir mach nidy sang mach khdc. Néu ca hai mach
déu tuong déng thi hién tuong trén khong din (én hau qua gi. Nhung néu hai virut cling
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dot bi€n (vi du déu mang genom khuyél tat) thi thé tdi 16 hop sé& tao thanh quin thé

mang genom khdc véi bo me.

— Genom cua virut polio va aptv
(16 mém long méng) 13 soi don cé
kich thudc nho nén c¢6 kha nang tii
t6 hop thap.

— Khi nhiém phéi hop (déng
nhiém), su sap xép lai cdc gen phan
doan o ca virut sgi don va soi doi
déu & mie do cao.

4.2.3.1.2. Su trao doi cdc
doan cua genom phdn doan
Xay ra khi ¢6 su trao déi giita cdc
doan 16n cha genom phan doan &
virut ARN. Vi du khi nhiém phéi
hop vio t&€ bao hai chiing virut cdm
cd cdc doan genom di thay déi,
quédn thé virut con dugc tao thanh s&
c6 genom méi do nhan duge tir ¢a
hai loai virut "me”. Két qud Ia cédc
KN bé mit hemaglutinin v
neuraminidaza thay d6i khdc véi &
ching "bé me". Hién tugng nay
dugc goi 13 chuyén dich KN
(antigenic shift) (hinh 4.6).

4.2.3.1.3. Tuong tdc b6 trg
(complementing intereaction)
Hai virut déu ¢é genom bi khuyét tat
nén bin than ching khoéng ¢6 kha
nidng nhan lén trong t€ bao nhung
khi nhiém phoi hop ching c6 thé
twong tic dé€ hd trg lan uhau clng
nhan lén réi sau dé c6 thé truyén
ngang. Sau day ta mot vidu :

Hai virut khuy€t tat cung nhiém
vao mot t&€ bao, mét virut mét gen
téng hop polymeraza vi mot virut
mat gen mid cho glycoprotein bé
mit. Sy tuong tdc bd trg gita hai
genom gidp cho virut ¢é thé nhan
lén moét cdch binh thudng (hinh 4.7).
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Quan thé WA WA
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Wirut binh thudng

Virut khuyént tat

Hinh 4.6. Cac kiéu trao ddi genom phan doan d
virut ADN,
{Theo Virella G. Microbiology & Infectious diseases,
3rd ed., Williams & Wilkins, 1997}
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Vi(ut_
gay nhiem
Virut 1 Virut 2

Té bac WEEAAMAAAY PN NS
bi nhiém 9 ® R
9. POl ENV s

Quan thé

virut mdi

Hinh 4.7, Su b8 sung che nhau gilta cac virut khuy#t tat. Hai
virut khuyét tat : mét loai thisu gen POL ma hoa cho
polymeraza, mdt loai thifu gen ENY ma hoa cho gai
glycoprotein bé méat cling nhiém vao mét t& bao. Su trac ddi
gen dan téi hinh thanh quan thé virut mdi nhung cac virut van
gilt genom khuyét tat ban ddu.

(Theo Varilla G., Microbiology and infectious disease, 3 rd ed.
Williams & Wilkins, 1997)



4.2.3.1.4. Pha trén phenotyp (phenotypic mixing) va che ddu phenotyp
(phenotyp masking) 1a dang tha ba cua teong tac di truyén.

Khi hai loat virut nhiém vao t&€ bao, mot loai la virut khuy&t tat mat mot hodc vai
gen cin cho qua trinh nhan 1én, mot loai 13 virut binh thudng c¢é quan hé rdt gan vé mit
di truyén, genom khuyét tat ¢6 thé chui vio vd capsit do virut binh thudng tao thanh.
Bang cach nay trong tu nhién virut refro khuyét tat (vi du ¢é mang gen ung thu) c6 thé
truyén ngang va tao thanh ung thu.

Can luu ¥ ring chi goi 1a di truyén khi ¢6 méi tuong tic gita cdc genom, bdi vi céc
tinh trang thu dugc thudng khong dugce cling cf 0 the hé sau ma cic dic diém huyét
thanh hoc cia mot trong cdc chung "bd me" phai ¢6 & the h¢ con.

— Sir pha trén phenotyp duge phdt hién thdy trong trudng hgp nhiém hén hop hai
loai virut €6 quan hé gin giii vio cung mdt &€ bao (vi du polio va coxsackie chi khdc nhau
d typ huyét thanh) s& tao ra virion ¢é vd capsit pha tron do hai genom virut ma hoa.

— Sir tao thanh typ gid (pseudotype) cling xay ra khi nhiém hon hop. Day la hién
tugng genom clia mot virut nim trong vo cla mot virut khde ¢ quan hé ho hang, dan
dén su tao thanh typ gia. Hién tugng nay goi la nguy trang phenotyp tic la gemon duge
khodc 4o nguy trang clia phenotyp khic. Khi nhiém hén hgp hai typ gia giong nhau vao
ciing mét 1€ bao thi qud trinh ¢6 thé duoc phdt trién theo chiéu huéng ngugce lai. Vi du
genom cia virut typ 2 duge géi trong capsit clia virut typ | thi quén thé cdc virut con s&
mang ca capsit va genom ctia virut typ 2, bai vi moi thanh phan cla virut déu do genom
typ 2 md hoa (hinh 4.8}.

Virut 1 Virut 2

..ooooooou.l.-.

Axit nucleic typ 1 Axit nucleic typ 2

RRRRAAANRRRES LIy
TN COmeen S

Protein typ 1 Protein typ 2

Quan thé
virut méi

Typ gia Phenotyp
(nguy trang phenotyp)  pha trén

Hinh 4.8. Nguyén ly tao thanh typ gia {nguy trang phenotyp va pha trén phenotyp) g virut,
(Theo Virelta G. Microbiology & Infectious diseases, 3rd ed., Williams & Wilkins, 1997)

4.2.3.2. Tuong tdc can thiép (interfering intereaction) : Khi tim hi¢u v& interferon
(chuong 8) chiing ta dé cap dén hién tugng cau thiép (interference), theo dé virut
thudng khong ¢6 kha nang nhiém l4n hai vao t& Fio tyude d6 dd bi nhiém virut.
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4.2.3.2.1. Can thiép khdc nguén (heterological interference) : Trong pham vi
mot t& bao khi virut thit nhat da nhiém thi ngan can su xdm nhidm cia virut thi hai.
Nguyén nhén 12 do :

— Thu thé cta t&€ bao bi phong bé hodc bi phd huy sau khi nhiém virut thit nhat lam
cho virut thit hai khong thé hdp phu duogce lén 1€ bio.

— Qua trinh phién ma mARN ctia virut thi hai bi iic ché trong t€ bao di bi nhiém
virut thit nhat.

4.2.3.2.2. Can thiép cing nguon (tuong doéng) (homological interference) :
Virut chita genom khuyét 1at tr né khong cé kha nang nhan lén nhung sau khi nhiém
chung véi virut binh thutng ching lai ¢6 kha niang nhan lén binh thuong. Trong truong
hop nay virut binh thudng [Am nhiém vu hé trg virut Khuyét tat. Tuy nhién virut khuyét
tat ¢6 thé duge pha tron trong qué trinh nhan lén va tao thanh thé hé virut khuyét tdt
can thiép con (defective interfering virus) goi tit 1a hat DI

= Hat DI chi chita mét phian genom ciia virut hoan thién. Xét vé ban chat cta dot
bi€n khuyét tat thi chiing 1a thé dot bién mat doan nhung xét vé bidu hién phenotyp thi
chiing 12 dot bién gy chét, ching ddng vai tro trg gidp cho virut cung nguén nhan lén.

— Céc hat DI chia lugng théng tin di truyén han ch€ va mac dit mot s6 gen cua virut
dugc bicu hién nhung tinh chat co ban clia ching la c6 kha nang can thiép d&i véi cic
virut ciing ngudn.

— Céc hat DI c6 kha nang hap phu va xam nhéap vio € bao la do vo capsit c¢é cau
tric binh thudng. Khi axit nucleic khuyet tat dugc gidi phéng khdi vé capsit va biéu
hién s& dén dén cdc hau qué sinh hoc khdc nhau : Uc ché cic qud trinh téng hop binh
thuong cha t€ bao dong thoi e ch€ tdng hop va chuyén doan protein ciia virut binh
thudng (do sy can thiép cing ngudn).

— Co ché thyc sy cua sy can thiép ndy con chua ré, tuy nhién ngudi ta cho rang hat
DI chira ARN dot bi¢n méit doan (cac phan tir cGa ching ngin hon cdc phan tr ARN
cung ngudn) va cdc vi tri gin polymeraza & cudi phan tir c¢6 4i luc véi ARN -
polymeraza manh hon cho nén ching dugc sao chép nhanh hon do do canh tranh vdi
genom binh thudng (tic genom day da).

— Su luan chuyén cta cdc hat DI va sy déng nhiém cla chiing cung vdi cdc virut
"binh thudng” da gay nén hién tuong bénh dai dang. Nguyén nhan cé thé 1a do :

+ Genom dugc biéu hién va sao chép kh4 nhanh. Su chin clia quan thé virut khuyét
tat di doi véi viéc giam hiéu qua gay bénh 1€ bao (CPE).

+ ARN cua hat virut DI th€ h¢ con clufa cau triic cho phép chiing xam nhap nhanh
hon vao vo capsit, do d6 ching c6 kha nang nhan 1én trong thai han ngan hon so vdi cic
genom cua virut "binh thudng".
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4.2.4. M8i tuong tac giita virut nhiém lan diu véi virut nhiém lan
hai vao t€ bao
MS§i tuong tdc nay c6 thé dién ra theo hai cach :

4.2.4.1. Té' bao nhiém lan ddu cé thé mdét tinh man cam déi véi virut
nhiém lén hai

Diéu d6 ¢6 thé do cdc 1y do sau :

~ Virut nhiém lin ddu di cam ng 16ng hop IFN tc ché sy nhan 1én cha virut nhiém
lan hai.

— Trong t&€ bao nhiém ¢6 su tic ch€ téng hgp va biéu hién protein bé mit ding l1am
thu thé cho céc virut khac.

— Su dich md cua mARN cia virut thit hai bi ngian can 13 do virnt thit nhét tdic dong
truc ti€p lam thay déi cdu tric ciia protein gan vao doan phia ddu 5' cia mARN hoic
ciing c6 thé 1a do tao thanh phiic hop giita genom cta virut thit hai d&i v6i polymeraza
cua virut thit nhat.

— Su nhan lén cha virut thi nhat trong té€ bao nhiém cé thé gay ra cdc sai sét trong
diéu hoa su biéu hién cdc gen clia t€ bao, cdn cho giai doan sém cla qué trinh nhan lén
cla virut thit hai, dan dén kim him su phién mi cua virut thi hai.

4.2.4.2, Su nhén lén ciia virut thit nhét c6 thé lam cho té bdo vén
trudc diay dé khdang thi nay tré nén mdan cam véi virut thiz hai. C6 hién
tuogng nay la do virut thit nhat tang cudong dich md mARN cia virut thit hai.

— Vi du dién hinh clia sy "trg gidp” nay la virut SV 40 nhiém trong t€ bao nuoi cay
mo than khi kich thich sy nhan 1én cda virut adeno.

— Tuong tu nhu vay ciing dugc thay & cdc hat virut khuyét tat, tiém 4n khong c6 kha
nang nhan lén trong t€ bao nhung ¢é thé dong vai wd "trg gidp” lam tang kha nang
nhiém virut khdc.

4.3. THE THUC KHUAN VA VECTO TACH DONG

Trong chuong TTK chiing ta xem xét TTK X trong d6 khi ti€n hanh tai nap ching
hoat dong nhu 1a mot vects va qud trinh tdi t6 hop dién ra trong t&€ bao (in vivo) chi
khong phai trong 6ng nghiém (in vitro), cdn bay gid chiing ta lai xem xét viéc sir dung
phage X nhu [a vecto tach dong trong téi té hop in vitro. Day la vecto rit thuan tién vi
dac diém di truyén phan tir clia ching da duge hiéu biét tudng tan. ADN ciia phage A
16n hon plasmit va ¢é thé géi trong hat phage in vitro. ADN nay ciing c¢6 thé nhiém vao
t¢€ bao chl thich hop va viéc nhiém xay ra v4i hiéu qua hon nhiéu so vdi bién nap.
Phage X ¢6 ban d6 di truyén phiic tap va chita mot luong gen 16n. Tuy nhién, doan gifra
cua genom (nim gilta gen J vA N) khong déng vai trd quan trong nén ¢6 thé loai bo dé
thay bing mot doan ADN ngoai lai.
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4.3.1. Phage A cai bién Vung khdng quan trgng

Chung A "dai" (ching g6c) khong thé ding
lam vecto tich dong vi chida qud nhiéu vi tri R L
nhén bi€t enzym cit, do d6 can phai thiét ké& ‘ CAt b enzym
mot loai phage A cai bién ding cho tidch dong. Bau dinh gi6i han
Bing dot bi¢n diém va bing cdch loai bd nhimng l
vung genom khong quan trong, nguoi ta da thu N
dugc phage ) mdt cdc vi tri enzym gi6i han

khong mong mudn va dat tén 1a Charon. Néu & R .
bién ching chi ¢6 mot vi tri gidi han thi mot

doan ADN ngoai lai nhé ¢é thé gin xen vao
genom. Nguq:: lai, n€u bi¢n chling c6 ha'i vi Eri R ADN fa L
£16i han thi ca mét doan ADN chuyén biét cla . DN I *

r - . > -’ b a
phage ¢6 thé mat di d€ thay th€ bing mot doan

. . . . . oqs goi ADN vao phage
ADN ngoai [ai. Bién ching nay dugc goi la

vectd thay thé (replacement vector). Viéc mat di Q/{‘L
mot s6 vi tri hoac mat di ca mot doan da cho R

L
phép tich dong cdc doan ADN kich thuéc 16n. l
Vi du trudng hop phage thay thé nhan gen B - _
gal ma cho enzym B — galactosidaza. Khi vecto @
nhén 1én trong t&€ bao E. coli, ching lactoza am l
tinh (Lac —), thi p — galactosidaza duge téng hop
la do gen c¢6 mat trong vecto. Diéu nay phat @
hién duge khi dung thach ¢6 chat chi thi mau. )
Néu gen ngoai lai dugc gin xen thay tPé chc? . K ﬂg;gg%ien‘;iém
gen B — galactosidaza thi dic tinh Lac™ s& bi
mat va s& xuat hién cdc vét tan khong mau trén Hinh 4.9. S{r dung phage 2. 1am vecto
nén c4¢ vét tan mang mau. tach dong

{Brock T.D et al., Biology of Microorganisms,

Vecto phage A dé bao quén, dé tich dé phan o™ Prentice Hall, 2000)

tich va duge sir dung rong rii dé lap ngan hang gen.

Ky thuat tach dong duing vecto phage A thay thé bao gém cdc budc :

I — Cat ADN ra khéi phage X tai vi tri dac hiéu nhd enzym gi6i han. |

2 — Gan ADN ngoai lai vao hai doan ADN con lai cla phage A nhd enzym ligaza.
Cén lua chon sao cho phan tir tdi 8 hgp méi tao thanh ¢é chiéu dai phi hop dé cé thé
go1 duge vao dau phage.

3 — B0 sung dich t& bao c§ chia protein ddu va duoi dé tién hanh lip rép tao virion
hoan chinh.

4 — Tién hanh cho nhiém phage vao E. coli va phéan lap cac dong phage dua vao vét
tan clia t&€ bao chu.

5 — Kiém tra phage tdi t3 hgp xem doan ADN mong muén ¢é mat trong phage chua,
nho k¥ thuat lai axit nucleic hodc quan sat cdc dac diém di truyén (hinh 4.9).
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4.3.2, Cosmit

Céc vecto plasmit ¢6 chira vi tri ddu dinh cos {cohesive end) nhan duoc tir phage A,
duoc goi 1a cosmit. Nhu vay, cosmit 13 vecto plasmit ¢6 chita ADN téch dong cong voi
mot vi tri cos clia phage A. Vi tri cos gidp cho ADN déng géi vao phage A. Cosmit co
kha nang chia cic doan ADN la dai dén 45kb, do vay rat thuan tién dé tich dong céc
gen tir nhiém sic thé cla eukaryote. Hon nita ADN & cosmit duge giit trong phage cha
khong phdi trong plasmit. Hat phage rit bén nén ADN t4i t8 hap ¢6 thé duoc luu giit lau
hon. Ching dugce sit dung chi y&u vao viéc thiét lap thu vién bd gen.

4.3.3. Vecto ding xac dinh trinh tu ADN - TTK M13

O phén trude ta di thdo luan vé ban chat va chu tiinh séng cia TTK M13. D6 la
phage dang soi véi genom 1a ADN mach don va khi nhéan 1én tao virion trudng thanh,
nay choi chui ra khoi t€ bao ma khong giét chet 1€ bao.

Phage M13 ¢6 rdt nhiéu uu diém nén dugc sit dung dé tach dong, xdc dinh trinh tu
nucleotit ciia gen, san xudt cdc mau do (probe) va thuc hién dot bién diém dinh hudng.
Dic diém quan trong cla phage M13 1a ¢6 genom ADN mach don rat cin cho viée xéc
dinh trinh tu theo phuong phip ding dideoxynucleotit (phuong phdp Sanger) nén ADN
tich dong vao M13 s& Ia nguén cung cap san ADN mach don.

Phage M13 muén duoc sit dung trong tach dong thi né phai & dang mach déi, boi vi
enzym gidi han chi hoat dong trén ADN mach doi. May thay trong chu trinh nhan lén
trong 1€ bao nhiém, khi sao chép ADN, c¢6 mot giai doan trung gian tao mach do1 —
dang sao chép RF.

Khéc vi phage &, genom ctia phage M13 khong ¢6 viing khong quan trong. Da s6
genom clia phage M13 typ "dai" cdn thiét cho qua trinh nhan 1én. Tuy nhién, lai c6 mot
viing tréng nho khong mi hod goi A trinh tu lién gen tic 12 trinh ty ndm gilda cdc gen
(intergenic sequence) ¢é thé dung tam vi tri tdch dong. Phage M13 c¢6 genom 16n hon
(6,4kb), virion dii hon nén ADN ngoai lai gan vio ¢6 thé rat 16n, tham chi dén 5kbp ma
khong danh hudng kha nang séng cua phage. _

Vecto M13 mpi8 duogc thiét ké tir phage M13 trong d6 viing giita cic gen (vung lién
gen duoc cai bién dé tién cho tach dong). Mot trong cdc cai bién nay la gan doan gen
lacZ ma cho B — galactosidaza cua E. coli vao d6. Do vay, t&€ bao.nhiém M13 mpl8
duoc nhan biét d& ding nhé mau xanh cla vél tan trén moi trudng c¢é chat chi thi la
5 — bromo — 4 - cloro — 3 — indolyl — § — D — galactopyranosin goi 1a X — gal. Khi
B — galactosidaza thuy phan X — gal s& gidi phéng thuéc nhuém mau xanh khong tan
trong nudc. Gen lacZ duge cai bién dé chita doan ADN véi 54 cdp bazo goi la
polylinker. Polylinker chita mot vai vi tri gidi han duy nhat trong phage M13, nén ¢6
thé dung dé tach dong. Polylinker gin vao phdn ddu ma hod cia gen lacZ. Phage chita
ADN gin xen s& 1dm tang s6 lugng céc vét tan khong mau nén rat dé phdt hi¢n céc 1€
bao chita ADN tich dong. Nhy vay, néu c¢é vét tan mau xanh ching to su ¢6 mat cla
vecto khong chita ADN tach dong, con khi vét tan khong mau chitng 16 ADN ngoai lai
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dd gan vio vecto nén lam héng gen lacZ' ma cho B - galactosidaza do dé €nzym nay
khéng duge tong hop.

Vay vecto M13 duge dung nhu thé nao dé tich dong ?

Trudc het, cdn tich ADN mach déi dang sao chép (RF) ra khdi t& bio nhiém, sau dé
XU 1§ bang enzym gi6i han. ADN ngoai lai mach doi cing phai x 1y bang enzym giéi
han ciing loai.

Dua vecto vao 1€ bao E. coli bang k¥ thuat bién nap d€ cho chidng tao thanh hat
phage trudng thanh chita ADN mach don. Chi mot mach ADN duge boc géi vao phage
truong thanh. Mach ADN ngoai lai nao dugc boc gdi la tuy thude vao su dinh huéng noi
né gan xen. Vi ADN ngoai lai c6 thé gan xen (vao phan tir phage tich rdi) theo ca hai
huéng nén ca hai mach ctia ADN ngoai lai déu c6 thé duoge tich dong.

Dang ADN mach don cha phage M13 dé xdc dinh trinh tu. Do d3 biét trinh tu bazo
noi ADN ngoai lai gan xen nhd sir dung enzym gidi han dd biét nén ¢6 thé ding
oligonucleotit tdng hop nhan tao, bé trg véi viing ny dé 1am méi va xic dinh duoc trinh
ty clia ca doan ADN. R& rang bing céch niy M13 td ra rit hitu ich trong xdc dinh trinh
tr ADN la, tham chi ¢6 kich thudc tuong déi dai.

4.3.4. Phagemit

Phagemit c¢6 thé ton tai trong TTK hodc trong E. coli. Phagemit 14 vectd dugc cau
tao tur plasmit gan thém doan ADN ctia phage M13. Ching chita ¢a plasmit va diém
khoi dau sao chép cua phage M13. Binh thudng qua trinh sao chép ADN bat ddu tir
promoter clla plasmit nhung khi t€ bao chita phagemit bi nhiém béi phage typ dai thi
promoter nam trén vecto sé duoc diing dé t16ng hgp ADN mach don tir vectd va tir bat cif
doan gen tach dong nao gan trén vecto. ADN mach don nay s& duge gbi trong phage, né
dé dang dugc tich chiét dé dung cho xéc dinh trinh ty. Thuong phagemit ¢6 thé mang
mot doan ADN tach dong 16n hon vecto dién hinh cé ngudn géc M13. Mot s8 vectd nhu
PEMBLQq hoac Bluescript ¢6 thé tiép nhan doan ADN 1dn dén 10kb.

4.4. LIEU PHAP GEN

Liéu phdp gen la phuong phip chita bénh di truyén bang cich dua gen lanh vao co
thé thay cho gen hu héng nham khoi phuc chitc nang gen. Mac dit con gap nhiéu khé
khan vé k¥ thuat ciing nhu 1y thuyet song tri€n vong tng dung trong tuong lai 12 rat 16m,
dac biét khi ngay nay b6 gen ngudt da dugc giai md. _

Hai loai virut duge wu tien lya chon dé thiét k& vecto 1a virut refro va adeno. Virui
retro 1a nhdm vecto thuan tién vi né ¢6 enzym phién ma ngugc, bién ARN thanh ADN
gan vao NST ciia t€ bao. Virut con chita gen pha huy t€ bao va gen gay ung thu nén
trude hét phai loai bo cdc gen ndy déng thdi bien ddi dé ching khong 6 kha nang nhan
lén trong t€ bao. Tuy nhién, phd xam nhap vao t€ bao clia virut nay rit han hep va chua
ré ngoai kha nang gay ung thu, virut cdn ¢6 thé gay hau qua gi khic khong. Virut adenc
la nhém c6 pho xam nhap rong vao nhiéu loai t€ bao va c6 kha nang xam nhap vao ca
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cdc t€ bao khong phan chia. Tuy nhién, virut nay cling dé gay dép ing mién dich bao v¢
phd vd t& bao. Ngoai ra cédc virut khac cling duge quan tam dé tao vectd ding cho liéu
phap gen nhu virut parvo, herpes va papilloma.

Cac budc co ban trong lieu phdp gen :

1. Tao vecto tdi 16 hop mang gen cdn chuyén
— Loai bo cdc gen virut ¢4 hai.
— Loai bo kha nang nhan lén cla virut.
— Gén promoter manh biéu hién duge gen cdn chuyén.
— Gan vao vecto gen cin chuyén.
2. Tdch € bao ciia co thé bénh nhdn (thuting méi ding déi véi 1€ bo tuy xuong va
nguyén bao xo — fibroblast)
— Loai bé gen bénh.
— Dua vecto tdi t hgp vao t€ bao nuéi cay.
3. Pua 1€ bao da chita gen lanh trd lai co thé ditng chd dd 1dy né giong nhu ghép tu than
Liéu phdp gen chi dugc thuc hién d6i véi té€ bao soma va bi nghiém cam doi vdi céc
t€ bao sinh duc dé dé phdng cdc hau qua xdu c6 thé giy ra cho thé hé sau. Sau day la
dic diém mot s6 veclo virut ¢é thé dung trong liu phdp gen :

a) Virut retro c} Virut adeno
- DPua ADN vao t& bao rat cé hiéu qua. - C6 thé gén xen ADN.
— G&n xen tai nhiéu diém trén genom t& bao - Kich thudc doan xen bj gidi han.
{mot s6 cé thé bi han ché hon). — Cé thé gay ung thu.
— C6 thé gay ung thu. — €6 thé gay dap (g mién dich bo vé pha
- Cén t€ bao phan chia dé tai nap. v té bao.
- Mt vai hé thdng c6 thé cé doan xen 1dn.
b} Virut parvo (virut lién két adeno) d) Virut herpes
— G&n xen tai vai diém (thudng la mét didm) - Bugc duy tri nhu episome trong té bao
trong genom té bao. nhiém tiém an.
— Khéng gay bénh. — €6 th& nham vao t& bao than kinh nhung
— Kich thudc doan xen bi gigi han. c6 thé gay bénh than kinh.
- Lugng virut c6 thé thu dugc rat 16n. — C6 thé gay ung thu.

- Hiéu qua gay bénh t& bao cao.
- Poan xen ¢6 thé rat tén.

e) Virut papilloma

— Budgc duy tri nhu episom.

— Kich thudc doan xen bj han ché.

— Co thé nh&m vao té bao than kinh.

— Ch thé gay ung thus.
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Chuong 5
DICH TE HOC VIRUT VA BENH HOC PHAT SINH

5.1. DICH TE HOC

Dic diém dich té& hoc ciia nhiém virut trude hét 1a do dac tinh ky sinh noi bao bat
budc. Bén ngoai 1€ bao, virut chi 16n tat duge trong mot thai gian ngan.

5.1.1. Cac con duong lan truyén virut

5.1.1.1. Truyén ngang

Virut ¢6 thé truyén tir ngudi nay sang ngudi khdc dudi nhiéu hinh thic khic nhau.

a) Truyén qua sol khi : Thong qua hoi thé, ho vii hit hoi. Méi 1an ho ngudi bénh cé
thé lam ban ra khoang 90000 sol kh{ ¢é chita virut. con mdi 14n hat hot ¢6 thé 1am bén
ra thém 2 triéu sol khi. Poi véi cdc bénh dudng ho hap thi vio mua déng thudng dé bi
lay nhiém hon miia he do phong & thudng xuyén déng kin 1am giam su luu thong khong
khi. Tuy nhien, viéc lay nhiém virut dudng ho hap khong phai chi qua con dudng sol
khi. Virut EBV chii y€u truyén qua nudc bot khi hén nhau. virut rhiine chii yéu truyén
qua tay ban réi dira vao mit, miit, miéng.

b) Truyén qua duong phdn - miéng : Dac biét thay & cdc virut nhiém dudng rudt
thudc cdc ho Picornaviridae, Reoviridue va Caliciviridae. Cac virut ndy khd bén vimg
trong dudng ti¢u hod. Ching khong bi phd huy bdi cdc chat phd huy lipit (nhu axit mat).
Protein vo capsit cling khong bi axit clha da day thuy phan va khong bi proteaza trong
duong rudt phan giai. B¢nh nhan thai virut qua phan roi tir ¢6 lay nhiém sang ngud
lanh qua nudc va thuc phdm 6 nhiém.

c) Truyén qua quan hé tinh duc : Cic virut HIV, Herpes simplex, virut viém gan B,
papilloma thudng xam nhap qua niém mac da bi xay xudc tao 6 nhiém ban ddu, sau do
vao mdu roi di dén cdc mo.

d) Nhiem qua da : Rat hiém khi virut cé thé xam nhap dugc qua da béi vi biéu mo
luon la bite rao chan hitu hiéu, hon nita trén bé mat da chia cdc t&€ bao chét khéng cho
phép virut nhan lén. Tuy nhién, néu da bi tén thuong thi s& i cia ngd thuan tién cho
virut Xam nhap vao co thé.

e) Qua tiem truyén : Viéc truyén mdu va sir dung cdac ché pham tr mau, kim tiém
va dung cu phau thuat khi tring khéng k¥ ciing tao cd hoi dua virut vio co thé.

5.1.1.2. Truyén doc (vertical transfusion)
Mot s6 virut ¢6 thé truyén tir me sang thai nhi qua mot s6 con dudng sau :
— Qua nhau thai bao gom cdc virut HIV, CMV, herpes, viem gan B, arena, soi

(rubeola) va d6i khi ca virut cim.
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- Nhiém chu sinh (perinatal infection) - nhiém vao bio thai qua dudng tir cung,
nhiém khi sinh no.
— Qua sita, vi du virut HIV.

5.1.1.3. Truyén qua vét cdn cua déng vit hodc qua coén triing cham dét

bong vat bi 6m do nhiém virut goi 12 vat chl e nhién ctia virut. Virut tir ddng vat
Om lay sang ngudi thong qua vét cin hoic cham dot. Trong da so trudng hgp nguoi la
vat chl cudi cing, tuy bi nhiém nhung khéng cé kha nang truyén tiép virut sang cé thé
khéc. Con khi truyén dugc sang cd thé khac thi ngudi bénh trd thanh 6 chia virut, vi du
s6t xudt huyét Dengue truyén qua mudt, virut dai truyén qua vét can cla chd, meéo, doi
bi bénh dai. '

5.1.2. Cac yé&u té6 anh hudng dén kha nang gay nhiém cia virut
5.1.2.1. Virut géy nhiém c6 thé khéng hodc biéu hién triéu chiung
rdt nhe

G trang thdi nay ngudi bénh c6 thé lay virut sang ngudi khdc ma khong bay biét.
Virut gay nhiém cé thé & trang thdi am i (latent infection), qud trinh dién ra cham vdi
triéu ching 16i thiéu nhung ngudi bénh di trds thanh nguén lay nhiém nguy hiém.

Co thé c6 thé dé khdng v6i su xam nhiém cta virut. Kha ning nay ¢6 thé mang tinh
bam sinh do dac diém di truyén hoic cling ¢ thé do ti€p thu duge.

5.1.2.2. Dé khang bam sinh mang ddc diém loai

Vi du ngudi khong bi bénh 1& mém long méng nhu & gia siic ¢é simg, d6 1a do t&
bao ngudi khong ¢6 receptor phit hgp cho cac virut nay. Khdang bam sinh ciing xay ra ¢
mot s6 ca thé trong clng loai, vi du bénh séi la bénh dé lay nhung mdt s6 ngudi khong
bi mic.

5.1.2.3. Khdang tiép thu

La kha nang dé khdng véi virut do ti€p thu dugc thong qua ddp ¥ng mién dich. Vi
du, co thé khong bi nhiém virut ldn hai do da hinh thanh ddp Ung mién dich nhd, hoic
do dugc tiém ching. hay tiém khdng huyét thanh.

5.1.2.4 Ddc diém gay nhiém theo miia

Mot s6 bénh thudng xay ra trong cdc mua nhdt dinh. Vi du. cic virut entero
(ECHO, coxsackie, polio) thudng nhiém vao mila he, 1a mia sinh san cia vecto truyén
bénh, nhu mudi, ve bét. Mua dong lai hay bi nhiém cdc virut gay bénh dudng ho hap
{cam lanh, ctim) truyén qua sol khi khi hit tha.

5.2. DAC DIEM BENH SINH TRONG QUA TRINH NHIEM VIRUT
5.2.1. Co s& bénh sinh |

Co sd phat sinh bénh ¢6 lién quan téi méi tuong tdc gida virut va t€ bao
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— Ca virut ADN va ARN (théng qua ADN) déu c6 thé gin genom cia minh vio
nhiém sic thé cla t& bao chi va t6n tai dudi dang provirut. ADN cia provirut dugc sao
chép cung v6i NST khi t& bao phan chia.

— Trir trudng hop sau khi nhiém, virut phan bé theo mé thdn kinh, con da s6 cdc
trudng hop phdt sinh bénh di kém v6i nhiém virut trong mdu. Virut cé thé xam nhap
trgc ti€p vao mau hoac thong qua hé bach huyét.

—~ Mot s6 virut c6 kha ning nhiém vao céc t€ bao clia hé théng mién dich (virut
HIV), phd huy chic nang va lam gidm s6 lugng &€ bao Ty, nhung lai Iim ting ham
lugng va ting cudng hoat hoa t€ bdo T tic ché v t&€ bao B.

5.2.2, Yéu t6 xac dinh kha nang gay bénh

5.2.2.1. Tinh hudng mé

C6 mot 56 virut ¢ the nhan lén trong mot s6 loai t&€ bao khic nhau, trong khi ciing ¢6
virut chi ¢6 thé nhan 1én trong mot loai t€ bao nhét dinh. S& di ¢6 tinh dac hiéu 12 do

— Receptor dac hiéu gidp cho virut xam nhip vao 1€ bao.

— T& bao chia promoter bdo dam cho su nhan 1én cla virut (khéng phai tt ca cdc &
bao déu ¢6 promoter loai nay).

— Trong mot s6 trudng hop, chinh bén chat cla t&€ bao tao ra tinh doc cda virut. Vi
du protein G (protein co ban cua vO) cua virut dai ¢6 i luc véi receptor danh cho
acetylcholin cla noron thdn kinh, gidp virut xam nhap vao t€ bao than kinh. Virut
hudng than kinh thudng gay bénh rdt nang vi t€ bao than kinh khéng dugc tdi sinh, hon
nita virut nhén 1én s& 1am mat mién dich gay doc t¢ bao.

5.2.2.2. Dét bién lam tdng tinh déc clia virut

Vi du, tinh doc cha virut cim chii yéu [a do hoat tinh cta hemaglutinin. Khi ciu
tric cua hemaglutinin thay déi thi virut cim cé thé mat hoat tinh doc. Cdc dot bién
diém cua cdc gen ma cho hemaglutinin ¢6 thé khoi phuc cau tric 1am cho chiing khong
ddc trd thanh chiing doc. Ngudi ta cho ring cdc dot bién niy lam ting tinh min cam clia
hemaglutinin d6i véi tdc dong cla proteaza, réi vé phan minh phan ung phan giai
protein lai hoat hod dau N ky nudc gidp cho su dung hop gilta mang virut véi mang t&
bao dé giai phéng nucleocapsit vio t& bao chat.

5.2.2.3. Ddc diém cia co thé

a) Lira tudi : La mot trong nhitng yéu t6 anh hudng dén sy bidu hién lam sang. Vi
du d6i véi cdc trudng hop virut cim, sdi, viem gan B, hop bao ho hap RSV, coxsackie B
& tré nho sy bi¢u hi¢n lam sang thudng trim trong hon & ngudi 16n.

b} Tinh trang dinh dudng : Khi co thé thiéu chit dinh duéng, phan tng MD t& bao
s€ bi phd huy do vay viéc nhiém virut sé tram trong hon.

c) Yéu t6 di truyén : Diéu ding chi ¥ 1a mot s& ngudi ¢6 kha ning dé khing
khong bi nhiém moét s§ virut nhat dinh. Vi du mot s6 ngudi & mot bo lac chau Phi
khong bi nhiém HIV. Hién nay, ngudi ta dang quan tam t6i mot s6 y&u t6 di truyén &
ngudi nhiém HIV va nhan thay :
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— Bénh nhan c6 t€ bao mang HLA — B35 thuéc nhém cé nguy co chuyén thanh
AIDS cao hon so véi nguoi c6 HLA — B8 va HLA — DR3.

— Bénh nhén ¢4 1€ bao mang HLA — DR2 thudéc nhém ¢é nguy co bi nhi€ém vi sinh
vat ¢o hoi nhanh hon.

— Bénh nhan c6 t€ bao mang HLA — DR5 cé xdc sudt phdt trién ung thu kaposi
cao hon.

5.2.3. Cac giai doan phat sinh bénh do nhiém virut

Virut xam nhap vao co thé chii yéu qua dudmg ho hdp va tiéu hod, it khi qua da, sau
d6 ¢6 thé khu trd hodc lan réng khép co thé.

— Nhiém cuc b : N&u virut khu trd thi dugc goi 1 gay bénh cuc bo, dién hinh la
bénh duding rudt, dudng ho hdp va mot sé bénh vé da. Thoi gian U bénh cla loai nhiém
nay thudng chi 2 — 3 ngdy. Khi virut nhéan 1én thudng kém theo hién tugng nhiém vao
mdau (viremia) vi khong biéu hién triéu chitng hoac néu ¢é biéu hién thi cling rat it. Cic
bénh nay thudng rat dé bi tdi nhiém do hiéu qua bao vé cha KT thdp. IgA tiét & niém
mac chi ¢6 tdc dung trung hoa virut trong mot thdi gian ngan.

— Nhiém hé théng : Tir vi tri nhiém ban d4u, virut di vao mau réi dén cdc mé man
cam, thudng bi€u hién triéu chitng lam sang. Thoi gian U bénh thudng kéo dai 2 — 3
tudn. Gay bénh hé théng thudng cé dic diém hai giai doan :

+ Giai doan dau : Virut bi cdc 1€ bao cha hé théng ludi ndi mo bat gif.

+ Giai doan hai : Virut nhan lén trong cédc t€ bao thuc bao, sau dé nhiém vao méu
va bi€u hién triéu chimg lam sang. Déng thdi virut cling ¢6 thé nhiém thui chot
(abortive), titc 12 bi ngan chan khong phat trién duge. Tai nhiém it xay ra vi co thé da
tich luy dia KT dé thuc hién phan tng trung hoa virut.

5.3. CAC CO QUAN DiCH CHU YEU CUA VIRUT

Cic co quan khédc nhau 1a muc tiéu xam nhiém clia céc virut khac nhau.

5.3.1. Hé than kinh trung uwong

+ Viém ndo do cdc virut arbo, herpes simplex — 1, herpes simplex — 2, virut dai.
+ Viém mang ndo do cdc virut entero, coxsackie A va B.

+ Viém tuy xam do virut pelio. ,

+ Viém ndo bach cau cép tic nhan 1 JCV, viém chdt tring (leukoencephalitis).
+ Viém toan nao xo cling — panencephalitis do virut sai.

+ Viém nao phéi hop (HIV).

+ Bénh ndo dang x6p tdc nhan gay bénh la prion.

5.3.2, Dudng hé hip

~ Nhiém virut dudng ho hép cdp tinh : virut rhino, corona.

— Ung thu miii hdu : virut Epstein - Barr.

— Viém tuyén mang tai : virut gdy nhiém tuyén mang tai (quai bi).
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— Viém hong : cac virut adeno.

— Viém ti€t xo huyét : virut paramyxo.

~ Cim : virut cdm.

— Viém phé€ quan : virut hgp bao ho hap (RSV).
~ Viém phdi : RSV.

— Viém mang phéi : virut coxsackie B.
5.3.3. Tim

— Viém co tim : virut coxsackie B.

— Viém mang ngoai tim : virut coxsackie B.
5.3.4. Gan

— Viém gan : virut viém gan A, B, C, D, E.
— Ung thu gan : virut viém gan B.

5.3.5. Dudng tiéu hoa

— Tiéu chay : virut rota, norwalk.

5.3.6. M6 lympho

— Hoi ching suy giam mién dich mac phai : HIV.

— Ung thu bach cdu va u lympho : virut huéng tympho — T & ngudi (HTLV - 1,
HTLV - 2).

— U burkitt : EBV

— S&i @ virut sdi. .

5.3.7. Hé sinh duc

— Herpes sinh duc : virut herpes simplex — 2.

— Ung thu ¢6 tlr cung, u 16i nhon (condyloma) : virut papilloma.

Ngoai ra, nhiéu loai virut c¢6 thé nhiém vao cdc mé khéc nhau. Vi du, virut polio
con c6 kha ning nhiém vao dudng tiéu hod. Virut quai bi (viém tuyén mang tai) con cé
thé nhiém vao biéu mé 6ng dén tring.

5.4. CAC LOAI NHIEM VIRUT CHINH

5.4.1. Nhiém sinh san (productive infection)

Chi xay ra ¢ co thé ¢6 cdc t&€ bao "cho phép" titc 14 cdc t& bao min cam cé du diéu
kién cho phép virut nhéin 1én binh thudng.

5.4.2. Nhiém thui chdt (abortive infection)

Nhiém vao co thé chifa cdc 1€ bao "khong cho phép™ tifc la cdc t&€ bao khong min
cam hoac khong du diéu kién cho phép virut nhan lén binh thudng. Vi du t&€ bao "cho
phép” dudi tic dong cua IFN sé trd thanh t€ bao "khong cho phép" virut nhén 1én.
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5.4.3. Nhiém dé khang

Trong t€ bao nhiém, virut van nhén 1én va cdc qué trinh trao d8i chat, tdng hop
ADN, ARN va protein ciia t€ bao van dién ra binh thudng. T€ bao nhiém vin duoc phan
chia va tao dong t€ bao nhiém. Tuy nhién chifc nang clia t& bao bi pha huy va cusi cing
dan dén biéu hién triéu ching.

Ciac virut phiém vao t€ bao khong cé kha ning biéu hién phan tt MHC - 1. Céc
phan tir nay khi gin vdi protein bé mat do virut cam vng s& duogc cac t€ bao ¢6 chic
nang MD nhan mat. R6 rang 1a n€u t&€ bao khong c6 cde phan i ndy trén bé mat (vi du
t€ bio noron) thi s€ 1am giam khéd nang bao vé clia hé MD. Cac virut gay tan bdo khi
chui ra ngoai gap KT va IFN s& bi han ché€ lan rong.

Cac virut chinh gay nhiém dé khing & nguoi bao gém :

— Virut ADN. Vi du, virut Herpes (CMV, Epstein — Barr, herpes simplex — typ 1 va
2, zona) ; Papova (papilloma, polyoma), Adeno, viém gan B

— Virut ARN. Vi du, virut s6i, rubeon, refro (HIV, HLTV - 1, HLTV - 2).

— Virut gidm tinh doc 1a cdc virut duge phan lap trong diéu kién phong thi nghiém
hodc tit cdc dong vat hoang d4, c6 kha ning nhan lén t6i wu & 31 — 33°C.

— Virut khuyét tat la cdc virut bi mat mot phan genom nén khong cé kha nang tu
nhan 1én. Cdc virut ndy chi cé thé nhan lén khi c6 sy hd trg clia cdc virut khéc.

5.4.4. Nhiém tiém an

Néu trong nhiém d¢ khdng, quin thé virut méi dugc giai phéng ra thudng xuyeén
(tuy & mic do thip) khong thay dugc duéi kinh hién vi dién tlr nhung cé thé gay dip
ting mién dich tao KT thi trong nhiém tiém 4n ching khong dugc tao thanh hoic chi
dugce tao thanh mot cdch that thudng. Do vay, & nhiém dé khdang cé chita KN virut va
c6 thé x4c dinh duge nhd KT, con & nhiém tiém 4n khong chita KN nén khong xdc dinh
dugc nhd KT. Nhiém tiém 4n thdy & da s& virut herpes gy bénh khong tién trién va
tdi phat.

5.4.5. Nhiém khéng biéu hién

La loai nhiém do mét luong nho virut nhan lén trong cdc co quan nhat dinh nhung
khong biéu hién triu ching. Vi dy, phin 16n dan s6 trén trai dit bi nhiém virut papova
(mét loai polyoma) ngay tir khi con nhd. Virut ¢é mat trong than, tao-d nhiém khéng
tri¢u ching. Tuy nhién, ching c¢6 thé tré nén nguy hiém khi co thé roi vao trang thdi
suy giam MD. Virut papova JC gdy nhiém khéng biéu hién triéu ching, nhung néu
nhiém d€ khing vao hé thong thén kinh trung uong thi s& lién quan dén bénh viém chat
tring ndo tién trién (progressive leuoencephalitis).

5.5. CAC DANG BENH LY CHINH TRONG NHIEM VIRUT

5.5.1. Miic 4o té bao
Virut gay bénh thé hién trén nhiéu phuong dién.
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5.5.1.1. Tac dung gdy bénh té bdao hay hiéu iing huy hoai t& bao — goi tit 1a
CPE (cytopathic effect), bao gém :

~ Pha huy hinh thdi titc 1a phd huy khung t€ bao, lam cho chiing cé dang hinh tron.

— Thay d6i c4u triic nhan, ¢6 thé 1am cho nhan bi két v6n hoac pha huy cdu tric cdc
hat co quan (co quan tir) clia nhan va sap x&p khéi chromatin ra bén mép. Tac dung gay
bénh t€ bao cia virut duge trinh bay & bang 5.1.

— Thay d6i cau triic mang t& bao 1a do tich lu§ glycoprotein do virut cam ing tao
thanh. Da s6 trudng hop virut ¢6 vo ngoai 1am thay déi cdu tric mang € bio, tuy nhién
cling co truong hgp do virut trdn.

Viéc thay d6i cdu triic mang c6 thé dan dén :

+ Lam tang tinh tham.

+ Dé bj phd huy dudi tic dung ngung két cla lectin lién két glycoprotein, vi du,
concanavalin A (lectin dau rua).

+ Biéu hién KN bé mit bat thudng, vi du, KN u.

+ C6 kha nang dung hop véi cdc t€ bao khong nhiém nhés tuong tic giita mémg t€ bao
khong nhiém véi cdc glycoprotein clia cdc virut khac nhau biéu hién trén mang t€ bao nhiém.

~ Thé vui. Khi soi duéi kinh hién vi dién tit c6 thé thdy cdc hat viii (inclusion
bodies) dic trung, tuy nhién khong phéi tat ca céc loai nhiém virut déu cé thé vii.

+ D&i véi virnt ADN, thé viii phan bé trong nhén, trit thé viii guarnieri clia virut pox
1a & trong sinh chat.

+ D6i v6i virut ARN, thé vdi ndm trong sinh chit. Vi du, nhu thé vii negri ciia virut
bénh dai c6 trong sinh chat cha t€ bao nio.

Bdng 5.1. HIEU UNG HUY HOAI TE BAO CUA CAC VIRUT KHAC NHAU

Tén virut | V6 ngoai | V! "ézﬁgn‘;he‘“ Vi tri 14p rap virion ﬂ:’é! U | T4c dung gay benh
Virut ADN o
Pox - TBC TBC TBC Nhiém &*
Herpes + Nhén Mang nhan Nhan TB khdng 16**
Adeno - Nhan Nhan Nhan Chuyén dang
Papava - Nhan Nhan Nhan Chuyén dang
Hepadna + Nhan TBC Nhan , -
Virut ARN
Picorna - TBC TBC Nhan Tan bao
Toga + TBC Mang té bao Nhan Tan bao ***
Retro + Nhan Mang té bao Nhan Tan bao, hdp bao
Rhabdo + TBC Mang té bao TBC -
Paramyxo + TBC Mang té bao TBC, nhan | Huy hoai khung
Orthomyxo + Nhan Mang té bao Nhan TB

TBC : Té bao chat ; TB : T& bao
* Trong phdéi ga ** M6t 56 dai dién clia ho  *** Virut viém ndo ngya mién déng
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5.5.1.2. Cdc yéu t6 gay chét té bao
C6 thé chia ra cac nhém sau :

— Vi pham dén sinh téng hop dai phan tif do 1am sai hong qua trinh dich ma cta
mARN. :

+ Pha huy can bang dién phan trong t&€ bao chat, e ché chon loc su dich ma trong
t& bao.

+ Tao thanh qud nhiéu mARN cia virut, phd huy mARN cia t€ bao.

— Pha huy tinh thim cha mang t€ bao chat. _

+ Tang tinh tham din dén ph4 huy trao déi chat cla t€ bao.

+ Tinh thim cao cia mang lyzosom lam thodt enzym tir lyzosom vao t€ bao chat.

— Nhém tic ché sinh téng hop ARN vad ADN cia t&€ bio. Thudng tic dong lén
protein ki€m soét sy biéu hién clia cdc gen va sy tang sinh cla t& bao.

— Phd huy t€ bao va thay déi kiéu phan tng viém 1a hau qua ctia tic dung gay bénh
t&€ bao (CPE) trong nhiém virut. Néu trong nhiém vi khuédn vai trd chi chét thudc vé
bach cau trung tinh da nhan thi trong nhiém virut lai chi y€u la céc 1€ bao don nhan (1€
bao mono va lympho).

5.5.2. Cac virut gAy bénh dudng ho hap

Khoang 90% céc trudng hop nhiém tring dudng hé hap 12 do virut. Sy truyén virut
tr ngudi nay sang ngudi khidc qua sol khi 13 con dudng lan truyén quan trong nhat trong
nhi€ém bénh dudng hé hdp. Mic di dd cé dai thuc bao va hé thdng niém mac bao vé
nhung moét s6 virut vin xam nhap dugc qua niém mac dé nhiém vao mau réi tir d6 lan
sang cdc vi tri khdc trong dudng ho hap. Mot s8 virut ¢6 kha nang gin dic biét vao t&
bao dudng hé hap, dé 1a budc khoi dau gitip ching xam nhap vao t& bao. Typ man cam
cla t€ bao 1a do chiing cé thu thé dac hiéu vé6i thu thé cha virut. Biéu hién triéu chiing la
do virut phd v& cau triic cla t€ bao chi 1am thodt cdc chat vao mdu, kich thich ving
dudi déi (hypothalamus) 1am ting nhiét do co thé. Su nhan lén cuc b¢ chia virut lam tan
t€ bao gdy phd huy va hoai tir mé 1am bong 16p bé mat cia mé mang mii, hong, cuéng
phéi (bang 5.2).

Bdng 5.2. MOT SO VIRUT GAY BENH PUONG HO HAP

Nhém virut Virut Bénh
Adeno | Adeno C&m lanh, viém hong, viém ph& quan, viém phéi
Bunya |Hanta Hoi chimg viém phdi do virut Hanta
Corona | Corona Cam lanh
Herpes simplex Viém hong
Epstein — Barr Viém hon
Herpes P . i g
Cytomegalo Viém phéi
Varicella - zoster Viém phéi

85



Nhom virut Virut Bénh
Orthomyxo | Virut cum Cum va viém phdi

Virut ¢an cam Cam lanh, viém hong, viém phdi
Paramyxo | Virut sdi Viém phdi

Virut hgp bao hd hap Viém phdi
Parvo Virut di kem lién quan adeno |[Cam lanh

Rhino Cém lanh

Echo Cam lanh
Pircona Coxsackie Cam lanh

Entero Viém phéi

Cam ga Viém phdi

5.5.3. Cac virut gy bénh hé thin kinh

Virut gay bénh cho hé than kinh ¢6 thé xam nhap vio co thé theo nhiéu con duomg
khéc nhau thong qua hé ho hap, heé tiéu hod, niéu va dac biét 1a qua vét cén cha dong
vat bi bénh sau d6 vao heé tudn hoan va nhé mau dua dén hé than kinh. Mudi, ve bét va
cdc con tring chén khdp khic ¢6 thé la vecto truyén virut vao hé than kinh khi VUgt qua
hang rao mau ndo (blood brain barrier) hodc dich nio tujé maéu (blood cerebrospinal
fluid). Hang rao méu ndio 12 cdc t€ bao noi mod duge cdc t€ bio thdn kinh dém
(astrocyte) bam chat xung quanh. Vach ngan dich ndo tuy bao gém céc t€ bao biu mé
mang mach (choroid plexus epithelium). Cdc vach ngan nay cén trd su xam nhap cha da
s6 vi sinh vat vdo hé than kinh trung wong. Tuy nhién, néu vi sinh vat nhiém duge vao
chinh céc t€ bao vdch ngan thi chiing c6 thé lot luéi dé xam nhap vao hé thdn kinh trung
uong. Su nhan lén cha virut trong ndo s& gy viém nio. Tir dich ndo twy, virut xam nhap
vao mang ndo gay viém mang ndo. Néu xam nhép vao hé thin kinh trung vong sé& gay
viém ndo (bang 5.3).

Bdng 5.3. MOT SO VIRUT GAY BENH CHO HE THAN KINH

Nhém virut Virut Bénh
Arena Viém mang ndo — mang mach lympho | Viém mang nao vé tring
Bunya Virut viém nao California Viém néo '
Herpes simplex Viém néo
Herpes Cytomegalo Viém mang néo vo tring - viém nao
Varicella - zoster Viém mang ndo vd tring
Quai bi Viém mang nédo vo tring
Paramyxo .. .. ; - . .
Sdi Viém toan nao xd clng ban cdp
Polio Bai liét
Picorna Coxsackie Viém mang nao vo triing
Echo Viém mang néo vo triing
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Nhém virut

Virut

Bénh

Retro HIvV Viém mang ndo ban cap, sa sut tri nhd
Rhabdo Dai Bénh dai
Virut viém nio Nhat Ban Viém mang nao vo tring, viém néo
Virut viém ndo ngua mién Boéng Viém mang n&o vé trung, viém néo
Virut viém nao ngua mién Tay Viém mang ndo v trung, viém néo
Virut 6m Louping Viém mang nio vo trliing, viém ndo
Toga Virut Rubella Viém mang ndo vo trung, viém nao
Virut llheus Viém néo
Virut viém nao St. Louis Viém néo
Virut viém néo Venezuela Viém nédo
Virut viém nao thung liing Murray Viém néo

5.5.4. Cac virut gy bénh dudng tiéu hoa

Dudng tieu hod 12 cira ngd quan trong dé virut xam nhéap vao cd thé. Virut tir ngudi
bénh theo phan nhidm vao thic in, nudc uéng, tay v dé ding rdi nhiém vao co thé
ngudi lanh. M6t s& virut bén véi axit dich da day va axit mat trong rudt s€ xam nhap
dugc vio cac t€ bao man cam, nhan 1&n réi tran vao hé tudn hoan di t6i cdc phédn cua co
thé trong dé cé cdc co quan cha hé tiéu hod nhu gan. Sy nhéan l1én cua virut trong dudng
tiéu hod c¢6 thé lam dimg céc chitc nang thiét y&u, dong thoi cé thé din dén mét nude,
gdy mat can bang dién giai va soc. Bang 5.4 1a mot s virut gy bénh dudng ti¢u hod.

Bdng 5.4. MOT SO VIRUT GAY BENH PUONG DA DAY - RUQT

Nhoém virut Virut Bénh
Calci Virut Norwalk Bénh nén mua ddéng
Hepe Virut viém gan E Viém gan
Hepadna Virut viém gan B Viém gan
Herpes Cytomegalo Bénh thé vii CMV
Paramyxo Virut quai bi Quai b
Coxsackie Bénh da day — rudt
. Entera Bénh da day — rudt
- Picorna . :
Polio Bénh da day - rudt
Virut viém gan A Viém gan
Reo Tiéu chdy & tré nho
Reo . 2. 2 1
Rota Tiéu chay & tré nho
Flavi Virut viem gan C Viém gan
Toga Virut st vang Bénh s6t vang
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9.5.5. Cac virut gy bénh dudng sinh duc

Mot $6 virut nhiém qua dudng sinh duc nhu herpes sinh duc (béng nuéc), mun com
sinh duc (béng 5.5). Cdc virut nay khéng séng dugc lau ngodi t€ bao nhiém, do dé con
duong lay lan chll y&u 12 qua ti€p xdc tinh duc tryc tiép. Khi virut nhan lén trong t€ bao
dudng sinh duyc s& gay t6n thwong co quan sinh dyc. Tir d6, virut lai duge lan truyén
sang ngudi khdc qua ti€p xiic tinh duc tryc tiép.

Bdng 5.5. MOT VAI VIRUT GAY BENH DPUONG SINH DUC

’7 Nhém virut Virut Bénh
Herpes Herpes simplex typ || Herpes sinh duc
Papova Papilioma Mun com sinh duc, ung thu cé t cung

5.5.6. Cac virut gy bénh hé tim mach va hé bach huyét

Virut xam nhap vao h¢ tudn hoan thudmg bi loai trir nhd he théng mién dich bio veé
& trong mdu. Virut tir d6 ciing duge dua téi cic co quan khdc nhau cila co thé. Tuy
nhién, mot s6 virut ciing ¢6 thé nhan lén trong cdc t€ bao cia hé tim mach dé gay bénh
(bang 5.6).

Bdng 5.6. MOT $0 VIRUT GAY BENH HE TIM MACH VA HE BACH HUYET

Nhém virut Virut Bénh
Arena Virut s&t Lassa Sot Lassa
Virut sét xudt huyét Bolivi S48t xuat huyét Bolivi
Virut thung lang Rift S6t thung liing Rift
Bunya Virut Congo - Crime $6t xuat huyét Congo - Crime
Hanta S48t xudt huyét Triéu Tién
Flavi Virut rimg Kyasanur S8t xuat huyét rimg Kyasanur
Herpes Virut Epstein - Barr Bénh ting bach cdu don nhejm nhiém triing
Cytomegalo H&i chimg kiéu ting bach cau don nhan
Parvo Parvo & ngudi Ban d& nhiém tring
Reo Virut s6t Colorado do ve truyén | Sét Colorado do ve, s6t xuat huyét
HTLY - I Ung thu té bao T, u lympho
Retro HTLV - Il Ung thu bach ciu
HIvV AlDS

88



Céc bénh thudc hé théng tim mach va bach huyét bao gdm nhiéu loai trong dé cd
bénh AIDS gay suy giam mién dich, do d6 de doa nghiém trong su séng. Ciing nhu vay,
nhiém virut c6 thé dén t6i suy tim. Vi du, gay viém co tim c¢6 thé din dén tir vong. Do
vay, cac bénh nay can duge diéu tri kip thi.

5.5.7, Virut gay bénh da

Mot s6 virut ¢6 thé lan khap co thé gay thuong tdn nhiéu nai khac nhau trong d6 ¢6
cdc mao mach va da. Su nhén [én cla virut c6 thé gay phdt ban dién hinh nhy ban d6 &
bénh sdi. Virut gay bénh cho da c¢6 thé lay lan do ti€p xiic truc ti€p nhu & bénh ddu mua
nhung nhiéu virut gay bénh cho da lai xam nhép vao co thé qua cdc con dudng khac. Vi
du, virut soi va virut séi Pic xam nhap vao co thé qua dudng hé hap, sau dé vao hé wan
hoan roi méi di t6i da (bang 5.7).

Bdng 5.7. MOT SO VIRUT GAY BENH CHO DA

Nhém virut

Virut

Bénh

Herpes

Herpes simplex

Bénh herpes méi, béng nudc, herpes sinh duc

Varicella - zoster

Bénh thuy dau, zona
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Chuong 6
CHAN DOAN NHIEM VIRUT

Chin dodn nhiém virut chii y&u dua trén cdc k¥ thuat mié€n dich. Nh& phan tng KN
— KT ma ket luin sy tén tai cha virut qua céc biéu hién ;
— Tang luong KT dé dép ting lai KN virut khi xuat hién triéu ching.

— Su ¢6 mit clia virut hoac san pham cia chiing trong mau hoac trong mo.

6.1. CAC KY THUAT TU PONG

Céc ky thuat tr dong ngay cing duoc sir dung rong rai thay cho cdc k¥ thuat cii.
Dac diém cia cdc ky thuat nay [a

— Nhanh, nhay va kinh té€.

— €6 khé nang chin dodn nhanh, chinh xdc véi lugng bénh nhan 16n.

— Chu y&u diing céc bo Kit thuong mai. Nhin chung cdc bo kit hién nay déu c¢6 chat
luong tét.

— Xéc dinh khédng thé IgM, do vay c6 thé chdn doin dugc bénh & pha cap.

6.2. HUYET THANH HOC

6.2.1. ELISA

La k¥ thuat duge st dung phéd bién nhat dé x4c dinh KT dac hiéu chéng virut ¢ thoi
diém xudét hién trieu chiing hoac ngay sau khi xudt hién triéu chiing. K¢ thuat cho phép
xdc dinh KT & nong do rét thap (khoang 0,1ng/ml). Nguyen 1y cia phuong phdp nay la
KT dugc danh dau bang cdch gin véi enzym. Khi thém co chat thich hop enzym s& phan
gidi co chdt cho sin phdm cé mau. Do cudng do mau dé biét mic do phan Ung xay ra.

Ky thuit ELISA duge dung nhiéu 1a k¥ thuat "banh kep" (sandwich), theo d6 KT
clia b¢énh nhan phan tng véi KN da biét, duge xac dinh khi cho thém KT thi hai (thu

duge tir huyet thanh dong vat khang lai KT ngudi) ¢6 gin enzym. Vi du, xéc dinh khang
thé HIV gém cdc budc nhu sau :

I. Nho KN (glycoprotein HIV) cho hdp thu Ién thanh giéng, rira nhe dé loai bo KN
khong bdam.

2. Nho ti€p huyét thanh bénh nhéan chita KT can xét nghiém ro6i 4. N&u huyét thanh
chita KT phu hop s& tao phan img véi KN. Rita nhe dé loai bé KT thira.

3. Thém cong hop khing — KT gan enzym (KT déng vat chong KT ngudi). Rira nhe
d€ loai bo KT thira.
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4. Thém co chat thich hgp véi enzym. Cudng dd mau ty 1é thuan véi lugng KT trong
huyét thanh.

6.2.2. Ky thuat Western Blot

K¥ thuat nay dva trén nguyén ly cua ELISA nhung gidn ti€p, trén mang
nitroxenluloza d¢ gén KN. Thudng 4p dung k¥ thuat nay dé xéac dinh KT khédng virut.
Cac budc tién hanh nhu sau :

1. Tién hz‘mh.die}n di protein (KN bit hoat, glycoprotein cuoa HIV) trén gel
polyacrylamit. Cac protein hodc peptit ¢é khoi lugng phan tixr khic nhau dugc phan ly
trong dién trudng, chay tr cuc (—) sang cyuc (+).

2. Diing mang nitroxenluloza tham lén ban gel d¢ tach cdc polypeptit ra khoi gel, di
vao mang nitroxenluloza, U réi rira nhe dé loai phdn khong cé dinh trén nitroxenluloza.

3. Nho huyét thanh bénh nhan (vi du chita KT khiang HIV) vao ban nitroxenluloza
r6i U cho KT két hop v6i KN di ¢ dinh trén nitroxenluloza. Rira KT thira khong tham
gia phan tng.

4. Thém khdng thé IgM clia ngudi da gin enzym (vi du peroxydaza). Rira lai mot
lan nira.

5. Thém co chat (H,0,). Phan (ing enzym phén giai co chat tao ra san phdm mau nau.
C6 thé nhin thay trén mang. Chi protein phan ing véi KT méi dugc hién thi trén mang.

6.2.3. Ky thuat mién dich huynh quang

KN hodc KT duge danh dau bang thudc nhudom huynh quang (vi du fluorescent). K¥
thuat nay dua trén tinh chit ctia thude nhuém khi duge kich thich bdi bic xa ¢6 bude
séng tlr ngoai s& phdt sang. Phan ing duoc xdc dinh nhd kinh hién vi huynh quang. Pay
12 k¥ thuat nhay, ding tin cAy va dugc diing nhiéu trong chdn doan nhanh céc virut gay
bénh dudng ho hap va cdc virut khic. Vi du, dé xdc dinh t& bao lach nhiém virut hudng
lympho B & ngudi (HBLV — Human lymphotrophic virus) ta ti€n hanh @ t&€ bao lach v6i
huyét thanh khang HBLV ctia bénh nhan ting sinh m6 bach huyét. Thém KT khing IgG
cua ngudi ddnh dau bang fluorescein isotiocyanat. T&€ bao nhiém HBLV s& phat mau
vang tudi dudi kinh hién vi huynh quang. T€ bao lanh khéng phan img véi KT nén
khong bat mau. '

6.2.4. Ky thuit mién dich phéng xa

K¥ thuat mién dich phéng xa dua trén nguyén tac canh tranh gitta KN ddnh dau
bang déng vi phéng xa 1'%y v6i KN tr do cuing loai, khéng ddnh dau, cing gin vao KT
dac hiéu.

Dé dinh lugng mot KN, trudec hét ngudi ta nhé KT tuong iing vao 16 cla tdm thir
(l1am béang chat déo xenluloza hay hat latex) dé 1am gid d3. KT sé hdp phu 1én déy 16.
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Rira loai bé KT khong hap phu. Nhod dung dich albumin d€ 14p nhiing ché tréng khong
¢6 KT. Rura lan nita sau d6 nho hén dich gédm KN cén dinh luong véi mot lugng da biét
KN ciing loai nhung dénh dau bing I'%°. Hai loai KN canh tranh nhau dé gan vao KT.
Rita ti€p, sau dé do do phéng xa trén mdy dém gamma. D6 phéng xa cing thdp thi
lugng KN khéng danh ddu (KN cén dinh leong) cang nhiéu.

Dé6i chiing 14 16 chi ¢6 KT va KN ddnh dau. Do phéng xa la t3i da. Nong do KT
duge xdc dinh nho dudng cong chudn véi dung dich KN chudn dianh ddu phéng xa di
biét néng do.

Ky thuit nay rat nhay, nhung véi cdc mdy doi cii thi phai trang bi thém thiét bi an
toan phong xa.

6.2.5. Phan ng két hop b thé

Nguyeén ly coa phuong phap 14 khi KN phén tng duge v6i KT thi phai két hgp duoc
véi b6 thé. Néu khong phin ting duge véi KT thl bd thé ¢ dang tu do. D phan ting KN
— KT - B6 thé xay ra nhung khong thé nhin thiy duge bing mit thudng, do vay cén bé
sung thém mot hé thong thit hai dé chi thi. Hé thong niy baoc gém héng cdu citu va KT
khang héng cau clru. Néu & hé théng thi nhat KN khéng phan éng véi KT thi bd thé &
trang théi ty do s€ két hop véi hé thong thit hai (hdng céu ciru + KT khdng hdng ciu ciru
+ bo thé). Hong cdu ciru s& bi bd thé lam tan — phdn iing ém tinh. Nguoc lai, néu héng
céu ciru khong bi tan — phdn itng duong tinh.

6.2.6. Cac k¥ thuit khac

6.2.6.1. Phan iing chudi polymeraza PCR (Polymerase Chain Reaction)

K¥ thuat PCR dugc st dung rét thuan tién va phd bién dé xdc dinh axit nucleic
(ADN va ARN) trong chdn dodn bénh va ddnh gia hAm lugng virut.

Bat ky doan ADN mach don ndo cia virut ciing c6 thé dugc nhan 1én nhanh chéng
hang tri¢u lan (tuy thudc chu ky) néu biét dugc trinh tr & doan ddu. Néu 1a ADN mach
kép thi c6 thé tao ra ADN mach don bing cdch dun néng t6i gdn nhiét do s6i. Dua vio
trinh ty doan ddu d€ (dng hgp nhan tao oligonucleotit 1am mdi. Méi bt cap vdi timg soi
don ADN b6 sung nhd ADN - polymeraza. Cic budc cia phan dng bao gém :

1. ADN chubi kép khi xi ly nhiét (94°C) s& tach thanh hai chudi don.

2. Ha nhiét do xuéng 30 - 65°C dé cac doan méi bt cap véi hai chudi don ADN
khuon tai diém khdi ddu sao chép.

3. Taq — polymeraza tdng hgp ADN méi tuong hop véi soi khuon, bat dau tir méi.

4. Chu ky méi lai bat ddu. Hén hgp phéan ung lai dugc x{r 1y nhiét dé tich ADN
mach kép méi tong hgp thanh ADN mach don. Trén hai sgi méi téng hop xudt hién vi
tri d¢ bam méi. Taq — polymeraza lai 18ng hop soi ADN tuong hop. Qué trinh cit thé
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1i€p tuc. S6 lugng ADN tao ra ting gdp doi sau méi chu ky. Chi sau vai chu ky déu, cdc
doan ADN tao thanh c¢é kich thudge diing bing khodng céch gita hai moi.

b6i véi virut ARN thi ding k§ thuat phoi hgp RT ~ PCR (enzym phién ma ngugc —
PCR) bdi vi Tag — polymeraza khéng hoat dong trén ARN. Trudc hét ARN dugc
chuyén thanh ¢ADN nhd RT sau dé thanh dsADN va dugc khuéch dai nhy Taq -
polymeraza.

6.2.6.2. Xdc dinh liéu gay nhiém 50% té bao nuéi edy (TCID50)

TCIDS0 (Tissue Culture Infective Dose 50) 12 do pha lofing virut dé cé thé nhiém
va lam hly hoai 50% t& bao cha mé nuéi cdy da cho. Thi nghiém nay dua trén sy ¢6 mat
va xdc dinh dugc CPE (hiéu tng hiy hoai t€ bio). T€ bao chu thudng dugc nudi cdy
trong dng nghiém tao thanh mot 16p 1€ bao. Mbi do pha loang lap lai 5 1an hoac 10 éng
nghiém. Trong qua trinh nudi virut nhan lén, giai phéng réi lai nhiém vao t€ bao khic
cla 16p t& bao nudi cay mot 16p. CPE phit trién trong nhiéu ngdy va c6 thé quan sat t€
bao mot 16p duéi kinh hién vi. Cdc 6ng nghiém ("don vi thir nghiém") duge dém cé
hay khong CPE. Téng s6 licu ding dé tinh TCID50, tic 1a do pha lodng virut c6 thé
tao CPE & 50% s6 t€ bao da cdy. Bang 6 14 vi du ghi cdc s6 liéu dién hinh d€ tinh theo
cong thic :

Téng s6 thi nghiém cé CPE

TCID50 =log,o (DPL cao nhit dat 100% CPE) + 1/2 - S5 6ng nghiém cia mi DPL

=6+ 1/2 - 9/5 = —7,3 TCID50 hay 10" " trén mét don vi thé tich .

Do d6, chi s6 s& 1 1077 trén mot don vi thé tich .

DPL : d6 pha lodng

Bdng 6. SO LIEU DUNG DK TINH TCIDS0

$& &8ng nghiém quan sat thady CPE

Log4g cla db pha loang virut (cac &ng bj nhiém virut)

-6 5/5
-7 3/5
-8 1/5
-9 0/5

6.2.6.3. Dém hat virut

Khong phai tit cd céc hat virut déu cé kha nang gay nhiém. Trong thuc ¢ médi t&
bio nhiém cé thé tao ra 1 — 100 hoidc nhiéu hon nita cic hat khong ¢6 kha nang gay
nhim. C6 thé dém duoc téng s6 hat dudi kinh hién vi dién t&r. Khi dém nguoi ta sir
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dung cdc hat nhya (latex) c6 kich thudc déng déu 1am chudn. Nguyén tic 1a tron virut
v6i hat nhua chudn da biét s6 lugng trong mét don vi thé tich. Chi cin xdc dinh ty 1
virut véi hat chudn la suy ra s6 lugng virut. Cé thé phan biét hat latex chudn véi hat
virut khi nhuém bang dung dich photphotungstat.

6.2.6.4. Ngung két hong cdu

Nhi€u virut ¢6 kha nang lién két v6i héng cdu dé gay ngung két. Muén phan ting
xay ra can phai ¢6 néng do virut thich hop dé tao nén lién két chéo giita cdc héng cau.
Céc héng cdu khong ngung két s& tao thanh hat trong giéng, nguoc lai héng ciu ngung
ket s€ tao cau trdc mang lu6i gin vao thanh giéng. Hién tuong nay 1a co s& dé xédc dinh
s6 lugng cdc hat gay ngung két trong dich huyén phdl virut di cho. Pay khong phai 1a
thuée do muic d¢ gay nhiém ma 12 phuong phdp gian tiép thudng ding dé xdc dinh chi
s6 virut. Thi nghi¢ém dugc hoan thanh & diém chudn do cudi. Dich virut pha lodng bac 2
(2, 4, 8, 10...) tron v6i cung thé tich réi quan sat su ngung keét trong cac gieng. Piém
chudn d¢ cudi la d¢ pha lodng cudi ciing giy ngung két hoan toan, tic 1a chita mot don
vi ngung két hong ciu (HA unit).
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Chuong 7
MIEN DICH CHONG VIRUT

7.1. MOT SO KHAI NIEM CO BAN

Trude khi tim hiéu vé mién dich (MD) chéng virut, chiing ta hiy diém qua mot s6
khai niém co ban nhat vé MD hoc.

Khi bi cac tdc nhan bén ngoai xam nhap co thé sé ty bio vé minh bang hang loat
céc co ché thich tng rdt phic tap va khd hoan hdo dé chdng tra lai. Tap hop tat ca cdc
co ché bao vé ay duge goi 12 mién dich.

MD lai dugc chia ra lam MD dac hiéu va MD khéng dic hiéu.

7.1.1. MD khéng ddc hiéu

MD khéng dac hiéu mang tinh bam sinh (khéng cdn c¢é sy tiép xdc trudc véi KN)
bao gém cdc tuyén phong thi tit ngoai vao trong dé ngan cén sy xam nhap cua vi sinh
vat va tiéu diét ching. Céc hang rao dy bao gom :

— Hang rao vdr Iy : Da va niém mac ngan can sy xam nhap ctia vi sinh vat.

— Hang rao hod hoc : pH thip trong dudng tiéu hod, sinh duyc... ngan can su sinh
trudng, lysozym tc ché téng hop thanh t&€ bao vi khudn, interferon cam tng tao protein
uc ché qud trinh dich mi cha virut...

— Hang rao vi sinh vgt . Co thé 1a noi cu tri mot luong khéng 16 cdc vi sinh vat
trong duong tiéu hod, trong cdc xoang va trén bé mat co thé. Cidc vi sinh vat nay chiém
truée cac vi tri, canh tranh thuc an va tiét ra cdc chét tiéu diét cdc vi sinh vat gay bénh
dén sau.

— B& thé (complement) : Nhém protein trong huyét thanh, khi duge hoat hod s& cé
kha nang phd huy t&€ bao vi sinh vat va tang cudng hiéu qua cua thuc bao.

— Hién neong thite bao : Do ¢6 sy tham gia cha nhiéu loai bach cau nhung trude hét
la dai thuc bao (DTB) va bach cau trung tinh. Ching "nu6t” v tiéu hod vi sinh vat.

7.1.2, MD dac hiéu

La MD do co thé phit dong mét cach dac hiéu dé chéng timg KN nhét dinh, bao
g6m sy hinh thanh KT dic hiéu, cic phan (ng qua mén va dung nap mién dich.

7.1.2.1. Khdang nguyén (KN)

La nhitng chat khi dwva vao co thé c6 kha nang gdy ddp dng mién dich (DUMD).
Kha nang nay phu thudce vao 3 diéu kién : '

— Tinh la {(non - self).

— Khdi lugng phén tir da 16n ( > 10000 dalion).

—~ Cau triic dt phic tap.
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Néu khong di 3 di€u kién nay thi khong c6 kha nang gady DUMD. Phén quan trong
nhat cha KN chiu trdch nhiém gin v6i KT goi 13 quyét dinh KN hay epitop. Ung véi né
nam trén KT goi 12 vi tri k&t hop KN hay paratop.

7.1.2.2. Khding thé (KT)

La céc globulin ¢6 trong huyét thanh dugc tao thanh dé chéng lai KN kich thich
sinh ra n6. KT duge ky hiéu 13 Ig, ¢6 cdu tao gdm 4 chudi polypeptit : Hai chudi nhe
(ngén) k¥ hiéu 1a L va hai chudi nang (dai) ky hiéu 12 H. Trinh tu axit amin giéng hét
nhau theo timg dot chudi nhe va doi chudi nang.

Ving ndm phia ddu — NH, ¢6 trat ty axit amin luén thay déi & cdc KT khéc nhau
goi la viing bién d6i, ky hiéu 1a V. Vung bién ddi clia chudi nhe va chudi nang két hop
vdi nhau tao thanh vi tri két hgp KN hay paratop.

Vung nam phia ddu — COOH c¢6 trat ty axit amin khong thay déi goi ta viing cé
dinh, ky hiéu 1a C. Chudi nhe ¢6 mot viung ¢6 dinh cdn chudi nang cé 3 viing ¢é dinh.
Duéi tac dung cta papain, phan t& KT phan giai thanh 3 doan. Hai doan chita chudi nhe
va mot phan chudi nang ky hiéu 1a Fab. Doan cdn lai chita mot nita chudi niang phia dau
— COOH k¥ hiéu 1a Fc.

Co6 5 loai Ig (goi la 5 1op). D6 1a IgG, IgM, IgA, IgE va IgD.

— IgG c6 s6 lugng 16n nhat déng vai trd bao vé co thé chong tic nhan gay bénh,
hoat hod b6 thé va 1a KT duy nhat truyén qua thai nhi.

— IgM xudt hién sém nhat trong qué trinh nhiém tring, tham gia vio hoat héa bé
thé va ngung két héng cau.

— IgA béo vé chéng vi khuén trén bé mat niém mac.

— IgE ¢6 val tré trong viéc gay di ung.

— IgD c¢6 trén bé mat t€ bao B, Iam nhiém vu thu thé cho KN.

7.1.2.3. Cdc co quan va t&bao tham gia vao hé théng mién dich

Céac co quan tham gia vao hé théng MD gém : co quan lympho trung tim va co
quan lympho ngoai vi.

7.1.2.3.1. Co quan lympho trung taém bao gém tuyén vc va tui Fabricius

— Tuyén tc la noi biét hod cic t&€ bao ngudn tir tuy xuong thanh cdc loai t€ bao T4
(do ¢6 thy thé CD4) va T8 (do c6 thu thé CD8).

Céc t€ bao T4 bao gom :

+ T — hé trg tite Ty, €6 nhiém vu tiét ra lymphokin (vi du interleukin — 4 va 10) dé

thic ddy su hoat dong cla céc lympho T khic, kich thich t€ bao B biét hod, ting sinh dé
san xuit KT.

+ T€ bao T qud man muén (Tpyy hay Tyy)) tiét lymphokin 2 hoat hod dai thuc bao
va cdc bach cdu khéc dan dén biéu hién qué man muon.

+ T€ bao T diéu hod nguge (Tgg) ¢6 tac dung hoat hod lympho T tic ché.
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Cac t&€ bao T8 bao gém :

+ Lympho T doc (TC) c6 nhiém vu tan cong truc ti€p céc t€ bao ¢6 KN la trén bé
mit. Vidu t&€ bao nhiém virut hoac t€ bio ung thu.

+ Lympho T dc ch€ (TS) ¢6 nhi¢m vy di¢u hoa DPUMD béng céch c ché hoat dong
cha cdc lympho khiéc.

— Tui Fabricius vad co quan lympho trung tam khac : Tii Fabricius la co quan
lympho trung tam & gia cdm, ndm gdn hau mén, la noi biét hod t&€ bao ngudn thanh &
bao B. Dong vat c¢6 vid khong ¢6 tii Fabricius nén su biét hod t€ bao B xay ra ngay trong
tuy xuong.

Cidc t€ bao lympho T v B trudng thanh tir co quan lympho trung tam di téi cdc co
quan lympho ngoai vi (lach, hach lympho...) dé tién hanh BUMD.

7.1.2.3.2. Co quan lympho ngoai vi

Cac co quan lympho ngoai vi bao gém : lach, hach lympho, la céc co quan cé vo
boc va tap hgp cdc mé lympho khong c¢6 vo boc ¢6 & bé mit niém mac dudng tiéu hod,
hé hap, niéu va la noi cu ngu cua cic t&€ bao lympho. Tai day, khi gip KN ching sé
duge kich thich dé biét hod ti€p va ti€p tuc tham gia vao PUMD. 3 dong vat ¢ vi, tuy
xuong vira 1a co quan lympho trung tdm vira 13 co quan lympho ngoai vi.

7.1.2.4. Thy thé'té' bao T (TCR)

Té& bao T c6 kha nang nhan dién KN nhd thu thé ndm trén bé mat, goi 1a TCR (T -
cell receptor). TCR ¢6 & cé 1€ bao Tepg, va Tepgy

Cau tric cha TCR gom 2 chuédi polypeptit giong nhu KT, nhung cim sau vao mang
t€ bao chat. TCR ciing ¢6 viing ¢& dinh va viing bi€n d3i nhv & KT. Ving bién déi tao
thanh vi tri két hgp KN.

7.1.2.5. KN phu hop mé

TCR tu n6 khong c¢6 kha nang nhan dién KN la. Chiing chi nhan dién dugc khi KN
la lién két va tao phic hgp voi KN phit hgp vé mé hoc nim trén bé mait t€ bao binh
thudng cta nhiéu loai moé, DTB va lympho B. Céc KN nay goi la phitc hop phit hop mo
chinh viét tat 1a MHC (Major Histocompatibility Complex). o nguoi, KN nay duge goi
la HLA, con 6 chuot 1a H2. Khi ghép co quan giita hai co thé ¢é6 MHC khong phit hop
thi manh ghép s& bi bong. ' '

Cau tric MHC : C6 hai loai protein MHC 1a MHC — I va MHC -~ 11 :

— MHC - I ¢6 trén bé mat tat cad cdc t&€ bio ¢ nhan binh thudng clia co thé, cé cau
tao gom 2 chudi polypeptit o va B. Chi cé chudi o cim sau vao mang sinh chat.

~ MHC - II ¢6 trén bé mat cta DTB, t€ bao tua, va t€ bio B, c6 cdu tao gém 2 chudi
polypeptit o va B. Ca hai chudi déu cim sau vdo mang sinh chit.

Cidc t€ bao T (T4 va Tg) chi nhan dién duge KN la khi cdc KN &y da gin vé6i phan tl
MHC cta co thé. T€ bao T4 (Ty, Tpry) nhan dién KN khi di gin véi MHC - II con t&
bao T8 (T, Tg) nhan dién KN khi di gan véi MHC — 1.
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Chirc nang cia MHC. C6 hai so d6 trinh dién KN thong qua MHC. Mot cho MHC —
I va mét cho MHC —11.

— Theo so d6 1 thi KN sau khi dugc t& bao bt giit va ché bién nhd enzym phan giai
s& gén vdi protein MHC — 1 trong ludi noi chét, tao phic hgp KN ~ MHC — 1. Phiic hogp
nay duge dua lén bé mat t€ bao. O day, ching tuong tic vgi TCR cha t&€ bao T doc (TC).
Dong thai thu thé CD8 cua 1€ bao TC cling gin v6i MHC — T tao phic hé manh hon.
Bugc kich thich boi KN, t€ bao T ti€t protein doc (perforin) 1am tan t&€ bao nhiém. Pay
la co ché€ chia PUMD qua trung gian 1€ bao. Co ch€ nay dac biét ¢é hiéu qui dé chéng
cdc t€ bao nhiém virut va céc t€ bao ung thu.

— Theo so d6 2 thi MHC - II dugc tdng hop trong ludi néi chat cling véi protein bao
vay (blocking protein), ky hi¢u la Ii (Invariant chain). Protein ndy gén trude vio phan tir
MHC - II d€ cho céc protein khac ciing dugc hinh thanh trong ludi noi chat khong gin
duge vao. Phifc hgp nay duoc di qua thé Golgi sau dé vio endosom. Tai day KN la va
protein Ii bi phén gidi nho enzym. KN sau ché€ bién gan véi MHC — II tao phirc dura ra
bé mat t€ bao dé tuong tic v6i TCR va déng thu thé CD4 ciia t& bao T hé trg (Ty). Puoc
KN kich thich, t€ bao Ty ti€t lymphokin hoat hod t€ bao B lam cho t€ bao B tang sinh
va bigt hod thanh t€ bio plasma va t&€ bao B nhd. T¢ bao plasma la "nha may" sin xuat
KT con t€ bao B nhé ¢6 doi song dai, khi gap lai KN nay & lan sau sé& biét hod thanh t&
bao plasma d€ sin xuat KT nhanh chéng va kip thdi hon. Day 1a co ché cia DUMD thé
dich. S di goi nhu th€ vi KT dugc tao thanh trong dich co thé (huyét thanh, sita).

Ciing nhu moi qud trinh sinh hoc khdc, DUMD ciing dugc diéu hoa trong gi6i han
sinh 1y cho phép theo nhiéu co ché€ khdc nhau dé dap tng v6i cac KN va trdnh su mén
cam sao cho su hoat dong ludn nhip nhing, hiéu qua cao, trinh lang phi nang luong va
tranh hoat dong qud ngudng gay pha huy mé.

7.1.2.6. B6 thé

B thé ta nhdm gém 9 protein trong huyét thanh dugc ky hiéu tr Cl dén C9
(complement). B6 thé muén hoat dong phai duge hoat hod, vi trude khi hoat hod chiing
& dang bat hoat hoic tién enzym. Sy hoat hod bd thé theo phan tng day truyén. B3 thé
thid nhat sau khi hoat hod s& bié€n thanh enzym thit nhat dé hoat hod b3 thé thit hai. C6
ba con dudng hoat hod bo thé. Con dudng cd dién (classical pathway) va con duong
nhénh (alternative pathway) va con dudng lectin. Két qua clia ca ba con dudng déu dan
161 su tao thanh phirc hop tdn céng mang (membrane attack complex) lam thing mang
t& bao va giét t& bao.

Bé thé con tham gia vao nhiéu hién- twvong sinh hoc nhu lam tan héng cdu, tan vi
khuan, két dinh mién dich (bam vao thu thé tréen miat DTB dé tang qué trinh thuc blo),
gy phan vé (giai phéng histamin khoi 1€ bdo mast, gay dan mach, tang tinh tham thanh
mach 1am ha huyét 4p va gay co thét co tron).

7.1.2.7. Qud man

Qué man a hién tuong PUMD qué muc dén dén tén thuong bénh 1y (phd huy cdc
mo) khi co the ti€p xiic véi KN ldn thi hai hoac cdc 1dn tiép theo. Qui man dugc chia
thanh 4 loai :
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— Loai I dugc goi la qud mdn phdn vé hay 12 di dng, xay ra khi c6 su tuong tac
gilta IgE nam trén bé mit t€ bao mast hay bach cdu kiém véi KN 1am phd bong, giai
phong cdc chat hoat mach, vi du histamin. Cédc chat ndy gay ddn mach, lam co co tron.
Qud man xay ra rat nhanh (< 30 phit) nén con goi Ii qua méin tic khic.

—Loai 2 hay qud mdn gdy dgc té bao xuat hién 5 — 12 gi& sau khi tiép xic véi KN,
Nguyén nhan do KT gin truc ti€p véi KN trén mat t&€ bao dich, hoat hda chudi bd thé dé
lam tan t€ bao dich. Vi dy, khi truyén mdu khac nhém hoiac bénh tan mau & tré so sinh
do KN Rh.

— Loai 3 hay bénh phitc hop MD xay ra sau 3 — 8 gid, hinh thanh phitc hop MD
bao gom KN hoa tan — KT (1gM hoac IgG) — bé thé lang dong & thanh mach gay viem.
Céc thanh phén cha bé thé (C3a, C5a) 1a chat hod huéng déng 16i kéo bach cau trung
tinh ti€t enzym phd huy mo.

— Loai 4 dugc goi 1a qud mdn muén hay qua mén qua trung gian t& bao, gay t6n
thuong do tuong tac gitta KN trén bé mat t€ bao dich vdi t&€ bao T man cam dac hiéu
v61 KN dé. T¢ bao T ti€t lymphokin diét t& bao dich.

7.2. VIRUT VA HE THONG MIEN DICH

Virut 14 nguyén nhan gay bénh chi y&éu va phd bign & ngudi va dong vat, nhat 13 &
tr¢ nho va dong vat con non. Hau hét virut gay bénh & thé nhe, ngudi bénh ¢6 thé binh
phuc hoan toan sau mot thoi gian nhdt dinh ma khong hé bidu hién bat ky triéu ching
nao. Tuy nhién, ciling ¢6 nhiéu virut gay bénh trim trong va cé ty 1¢é tir vong cao.

Virut c6 thé xam nhap vio co thé theo 4 con dudng chinh nhu di trinh bay & chuong 5 :

— Qua da va niém mac (thdng qua v&t cin, vét dot, qua ghép tang, tiem chich,
truyén mdu va quan hé tinh duc).

~ Qua dudmg ho hdp (hit, thd).

— Qua dudng da day — rudt (an udng).

— Bdm sinh (me truyén sang con qua nhau thai hay sita me).

Sau khi vao co thé, virut nhan Ién tai noi chiing xam nhap tao & nhiém ban ddu réi
tir d6 lan toa khip co thé. Gidng nhu cdc trudng hgp nhiém tring khic, co thé dép ing
lai bang cac co ché mién dich bao gém : Co ché mién dich khong dde hiéu vi co ché
mién dich ddc hiéu.

7.2.1. Dap tng mién dich khéng dic hidu chéng virut

Co thé c6 hang loat hing rao bio vé, tuy khéng diac hig¢u véi timg loai virut nhung
rét ¢6 hiéu qua nham tiéu di¢t va ngan chan khong cho virut lan toa dén cic co quan
khac nhau ctia co thé hoac chi it 1a [am cham budc tign ctia virut, tao diéu kién cho co
thé c6 dii thoi gian huy dong DUMD dac hiéu. Cic hang rao iy bao gém :

= Da va niém mac. Khong cho virut thdm qua trir khi bi tén thuong. Trén mit da
chira t€ bao chét ma virut khéng nhan lén duoc.
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— Duong hé hdp. Dong dich nhay do niém mac dudng ho hap trén tiét ra cé tdc
dung ngan chin khong cho ching xam nhap xudng dudng hé hap dudi.

~ Duong niéu. Nuge tiéu day tréi virut bAm trén thanh dudng niéu.

— Nude mdt. Virut ciing bui bam roi vio mat bi dong nudc mét trao ra cuén chiing
ra khoi mit.

— Buong tiéu hod. Axit trong da day 1am bat hoat virut kém chiu axit, axit mat phé
huy vé ngoai cia virut.

—Thuc bao d6ng vai tro quan trong trong phan huy virut. Cé hai loai thuc bao :

+ Bach cau da nhan trung tinh tiéu diét virut theo co ché thuc bao.

+ Bai thuc bao (hoac t€ bao don nhan cta hé théng luGi ngi mo) bao gom DTB tu
do trong phé& nang vi mang bung, DTB c& dinh trong hach lympho, ldch, gan (1€ bao
Kupffer), t€ bao mé (histocytes) va t& bao than kinh dém (microglia).

Hoat dong cha DTB dugc tang cudng nhd KT vi b6 thé théng qua hién tuong
opsonin hod. DTB cling dugce hoat hod nhd xitokin do t&€ bao T tiét ra, thu hiit ching téi
viing bi nhiénr d€ lam nhiém vu thyc bao (qud trinh hod hudng dong).

+ Phan tng s6t va sy téng hop interferon c6 tic dung ngin chin su nhan lén cla virut.

7.2.2. DAp ng mién dich dic hiéu chéng virut

Khi virut nhanh chéng nhan lén trong é nhiém réi lan tran vao hé thdng win hoan
thi sé vap phai heé théng mién dich dac hiéu, bao gém PUMD thé dich va PUMD
té bao.

7.2.2.1. Ddp itng mién dich thé dich

La su tao thanh KT chéng lai KN virut, vi du protein capsit hodc glycoprotein vé ngoai.

C6 nhiéu loai KT ch&ng virut véi chifc nang khdc nhau :

— KT trung hoa c6 vai trd ngan chan su xAm nhap cia virut vao té bao.

+ KT ¢6 thé trung hoa virut c6 phenotyp pha tron (chita hai loai protein ciia hai
virut khac nhau).

+ M4t phan tir KT phén ting chéo vdi hai epitop clia capsome, 1am thay d6i cdu tric
cla capsit, phd huy su tuong téc giita virut v6i thu thé cha t€ bao, hoac ngan céan su giai
phéng genom cua virut ra khoi nucleocapsit.

+ KT gan vao glycoprotein clia virut ngan can sy dung hgp giita vd ngoai virut véi
mang sinh chat cna t€ bao hoac v6i mang endosom, do dé ngan can gidi phéng
nucleocapsit vao sinh chat.

— KT trén niém mac (chi yéu 1 IgA) ngan can sy gin virut len bé mat t€ bdo
niém mac.

— KT tham gia vao hoat hod bd thé theo 167 c6 dién dé 1am tan € bao nhiém virut.
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— KT gan véi KN virut trén mdt 1€ bao nhiém tham gia vio phan ting gy doc t€ bao
phu thudc KT (ADCC). Trong dé 1€ bao K tiét chdt doc diét 1€ bao nhiém virut.

.,
F-§
QD e

Phagalysesom (BTB) ?‘ p

Hinh 7. Mdi tuong tac giifa cac t& bao trong BUMD thé dich.

Trén hinh 7 TCR (thu thé t€ bao T) nhan dién quyét dinh KN (epitop) thong qua
phan tr MHC — II trén bé mat t& bao trinh dién KN (1€ bao APC). Tham gia vao mdi
tuong tdc la t€ bao T hé trg (CD4) di biét hod nhd KN. K&t qua 1a t&€ bao APC ti€t ra IL
— 1 kich thich t&€ bao T san ra IL — 2 déng thdi téng hgp va lam biéu hién trén mang
sinh chat clia t€ bao Ty thu thé danh cho IL — 2 (IL — 2 ciing déng thai kich thich gay
tang sinh t€ bao Ty). Su lva chon cic t€ bao B xdy ra do méi tuong tdc gita KN va KT
bé mit t&€ bao B. Epitop cia KN trong phitc hgp ciing véi MHC — II nhan mat TCR cha
t& bao Ty. Sau d6 t&€ bao T tiét cytokin kich thich tang sinh t&€ bao B va biét hod t€ bao B
thanh t€ bao plasma san xudt KT diac hiéu v4i KN da kich thich ching. '

KT trung hoa dugc san xudt nhanh chéng d3 tranh cho t€ bao khéng bi nhiém virut.
biéu nay dugc thyc hién 12 nhd t€ bao B nhd hoat hod va biét hoa thanh t€ bao plasma
san xuat KT.

D6i véi cdc virut ¢ KN 8n dinh va ¢é luong serotyp khong 16n thi vaccin dy phong
luén phét huy tdc dung.

7.2.2.2,. Pap ting mién dich té bao
Trong mién dich chéng virut, DUMD t€ bao d6ng vai trd quan trong nhat.

7.2.2.2.1. Cdc té bao cé chitc ndng mién dich

T& bao lympho T (CDg ) déng vai trd quan trong bac nhat trong MD t€ bao, chiing
ti€t protein doc perforin phd huy mang t€ bao nhiém virut lam thodt néi chdt va giét
chét t&€ bao.
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Khi cdc t€ bao bi nhiém virut, trén bé mat s& biéu hien cdc KN virut va s& 1a muc
tiéu tdn cong cla t€ bao T.

Lympho T hé trg — Ty, (CDy) tiét ra lymphokin dé hoat hod gay biét hod t€ bao va
tang sinh cdc t€ bao T doc va cdc t& bao B sén xuét KT, trong dé ti€u quén thé Ty, co
bi€u hién hiéu qua hon d6i véi céc 1€ bao T doc.

Céc t€ bao gi€t tu nhién (NK) déng vai trd quan trong trong viéc tiéu diét nhanh céc
t€ bao nhiém virut ma khong cdn sut tham gia cha cdc t€ bao CD4 va KT.

7.2.2.2.2. Mo1 tuong tdc giita virut va cdc té bao cia hé MD

Kha nang virut nhiém vao céc 1€ bao ¢ chic nang MD lam cho viéc loai trir ching
trd nén khé khan va phic tap. Hon nita, viéc phd huy co ché diéu hoa MD c6 thé lam
cho bénh tram trong hon 12 ban than su nhiém virut.

a} H¢ thong thie bao don nhdn 1 mot mang 1u6i bao gdm cdc DTB, bach cdu don
nhén ¢6 kha nang lam nhiém vu thuc bao. Ching duce coi 1a hé thdng tham gia tiéu diét
virut tryc ti€p nhét. H¢ théng nay c6 kha nang biéu hién higu ting gay déc truc tiép cho
cdc t& bao nhiém virut ARN (vi du virut toga, paramyxo va orthomyxo) va virut ADN
(vi du virut pox). Tuy nhién, trong da s6 trudng hop DTB t6 ra bét luc d&i véi céc virut
ndm bén trong t€ bio vi ban than ching c¢6 thé tr&é thanh "hé théng cho phép"
(permissive system) tic la cho phép virut nhin 1én va vi the 13 nguyén nhan gay hién
tuong nhiém virut trong mau (viremia) lan hai, ké tir sau khi chiing xam nhéap vio mé
man cdm, déng thdi cdn thdy rang trong da s6 trudng hop sy nhidém virut nhu thé mang
tinh chat chuyén ti€p (transitory character) vi sé bi m4t di khi xudt hién céc 1€ bao dé
khdng virut, ngoai trir trudng hop nhiém HIV. Virut HIV ¢6 kha ning t6n tai lau dai va
nhan 1én trong DTB. Céc virut ¢6 khd niang phd huy chitc nang cia céc t& bao thude he
thye bao don nhan phai k€ dén virut cdm herpes simplex va Epstein — Barr.

— Virut ¢6 kha niang xam nhiém vao DTB Ia do trén bé mat DTB ¢6 cdc thu thé phi
hop. Vi dy,trén bé mat DTB ¢4 thu thé giéng nhu CD4 danh cho HIV.

— Trén mat céc DTB don nhén ¢6 cdc thy thé F:Ry danh cho khang thé IgG nén céc
t€ bao nay ¢6 the thu hiit va "nuét” cdc phitc hgp MD (virut — KT). Nhd ¢6 pH thép cia
phagolyzosom, virut dugc cdi 4o va nhan lén trong sinh chét. Khdc véi DTB nuét virut
ngay ¢ giai doan sém, hién tugng nay chi xay ra khi da tao thanh phitc hop MD véi IgG
va no 1a nguyén nhén ca lan séng viremia lan hai.

b) Té bao Iympho. Virut nhiém vio cdc t&€ bao ¢6 chic nang MD va phd huy chitc
nang cua céc t€ bio nay 12 nguyén nhan dan dén suy giam MD.

— Giam s6 lugng t&€ bao T hé trg c6 thé din dén cdc dang bénh 1y mién dich khic
nhau. Vidu : HIV nhiém vao t€ bao CD} giét chét t€ bao nay din tdi suy giam MD réi
phat trién thanh AIDS. Virut thudc ho Arenaviridae gdy bénh viém mang ndo dém cling
nhiém chon loc vao t&€ bao CDj dan dén lam giam nghiém trong hoat dong cla céc t&
bao CDg lam nhiém vu gay doc t€ bao.
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— Nhiém virut vao cdc t€ bao ¢ chitc ning MD ciing gay suy giam MD thit c4p
nhung thudng khéng kém theo sy thay ddi vé thinh phédn s6 lugng cdc tiéu quan thé t&
bao. Hién nay da xdc dinh thdy mot sé loat virut nhu virut Dengue, cim, herpes
simplex, sdi, bai liét,... ¢é kha nang g4y nhi€ém va lam mat hoat tinh cia cic t€ bao ¢é
chic nang MD dan dén lam thay déi phan tng véi KN va véi cac chdt gay phan bao
(mitogen), pha huy sy hop tac giia cdc t€ bao lympho T va B.

Cac bi€u hién lam sang chh y&u cha viéc nhiém virut vio céc t&€ bio ctia hé thong
MD 1a mat kha nang di ting hay qud méan (nhat 1a giai doan cap tinh) va boi nhiém vi
khudn lan hai.

— Con ¢6 cic co ché khdc tao thi€u hut MD chuyén tiép khi nhiém virut :

Cac t€ bao nhiém ti€t cac y&u t6 hoa tan gin vdi KT trude khi KT tuong téc véi KN.
Vi du, t€ bao lympho nhiém HIV tiét ra gp120 phong b& KT dic hiéu virut.

Céc t€ bao nhiém c6 khd nang tiét cic yéu t6 ¢6 tdc dung tic ché cac & bao khong
nhiém. Vi du, mot trong cdc yéu t6 duge tao thanh trong chu trinh tan cla virut
Epstein — Barr biéu hién tinh chat cla IL ~ 10 va tic ché hoat tinh cla t& bao CD}

Nhiéu ltoai virut (vi du virut cim, Dengue, viém ndo do ve...) hoat hod khong dic
hiéu t& bao T — dc ch€ déng thoi dnh huéng x4u dén kha ning MD.

7.3. BENH LY MIEN DICH TRONG NHIEM VIRUT

7.3.1. Cac bénh phitc hgp mién dich

Mot lugng 16n phiic hgp MD dugce tao thanh & thdi diém virut nhan 1én manh mé
nhat 1a do KN virut ¢6 trén mat t€ bao nhiém nhiéu nhat déng thdi KT khédng virut ciing
dugce tao thanh nhiéu nhat. Khi nhiém virut trong mdu (viremia), phic hop ciing luu
hanh theo mdu di khip co thé. Ching ¢6 thé dong lai & cdc mo6 khdc nhau gay viém cuc
bé ma trudce tién 1a hoat hod b6 thé va cac thanh phén t€ bao gay viém thong qua thu thé
Fe. Da s6 cac phiic hgp nay s bi loai trir khoi ddong mau nhé cdc thuc bao don nhan.
Tuy nhién, nhu phdn trén di trinh bay, nhiéu loai virut cé thé phd huy chuc ning cla
céc t€ bao nay nén ching ¢6 thé tuan hoan lau dai trong méu.

~ Nhiém virut cytomegalo (CMV) bam sinh luon kém theo ting cudng hinh thanh
phtic hop MD lang dong trong than din t6i phét trién bénh than & tré nhé.

— Virut viém gan B tao phic hgp MD luu hanh lau dai & bénh nhan nhiém cap. Phic
hop MD gém KN bé mat (HBsAg) va KT ling dong trong khép, than, mao mach cua da,
dan tSi phét trién cdc bénh viém khép, viém cdu than va viém mao mach.

~ Céc bénh MD do cdc virut khic gay ra, thong qua phic hop MD phai ké dén cic
bé¢nh ting bach cdu don nhin do nhiém triing, s6t xuat huyét Dengue, u lympho Burkitt,
viém nao.

— Trong nhiém virut, khong phai chi cdc thanh phan ctia virut mdi 12 KN ma ngay
ca cdc thanh phén t&€ bao da bi bi€n ddi do virut ciing 14 KN. Chiing ¢6 thé kich thich co
thé tong hop KT. Tuy nhién, vé mat hinh thii cdc KN méi ndy vén gidng nhu cic phan
tir binh thudng nén KT do ching kich thich tao thanh cé thé tuong tic nhim véi cic
phan tir binh thudng dé gay bénh ty mién.
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- Trong qua trinh hinh thanh phitc hgp MD khi twong tac véi KN, KT c6 thé bj thay
ddi do sap x&p lai c4u hinh va do dé ban than chiing trd thanh tu KN (auloantlgen KN
clia ban than). KN nay kich thich co thé tao ra khéang KT chdng lai Ig cha ban than.

7.3.2. Nhiém tié€p virut sau khi phitc hgp mién dich da phan ly

Khi duge bao boc trong nang (capsule), virut & trang thdi phitc hop MD (tiie 12 gan
v6i KT) véan giit dugc cdu tric cia minh. Khi phitc hop phan ly, ching lai ¢6 kha nang
tdi nhiém vao cdc t€ bao man cam méi. Su thudng xuyén tii tao phic hop MD va kha
nang virut tdi nhi€ém sau khi phan ly khéi phitc hgp duge xem 1a mot trong nhilng co ch€
hinh thanh nhiém man tinh.

Tinh chét cda phitc hgp MD phu thudc vao miic d6 phit hop va vio loai KT. Vi du,
IgM ¢6 miic do phit hop thap nén phic hop dé phan ly va do dé virut ¢6 kha ning tai
nhiém vao t€ bao méi. Nguge lai IgG cé mitc do phi hgp cao, phic hgp MD xam nhiém
trire ti€p vao cic thuc bao don nhan.

Phén tir IgA dang dime tao phic hop véi virut Epstein — Barr & mang niém mac
dong thai trén mat t€ bao niém mac xoang miii lai ¢6 thu thé danh cho IgA dang dime.
Vi vay, kha nang lay nhiém EBV cao va xdc sudt ung thu biéu bi mii hau 16n, mac di
v€ mat ty nhién virut nay cé xu huéng lay nhiém vao t€ bao lympho B.

7.3.3. Cac ton thuong mé do phan ing mién dich chéng virut

Ban chét tv nhién cha phan ting bao vé 1a loai trir hién tuong ky sinh noi bao ra khoi
co thé. Diéu dé c6 nghia 1a co thé phai "hy sinh” chinh cidc t€ bao da bi nhiém cha
minh. Phan iing gay doc t&€ bao chéng virut va hiéu qua gay bénh t&€ bio (CPE) cla virut
da gay hau qua khong thé héi phuc dugce, nhat 1a d6i v6i cic mo c6 kha ning hdi phuc
thap. Vidu:

Trong thi nghiém nhiém virut LCV gay viém mang nio mang mach lympho bao vio
chudt trudng thanh cé thé 1am cho chuét chét nhanh chéng, nhung néu nhiém vao chuot
non hodc chuét trudng thanh da gay e ché€ MD thi s& din dén dung nap hoac chuyén
thanh dang man tinh. Tinh trang nay ciing thdy khi nhiém céc virut khdc. Vi du, nhiém
virut cim loai da lhlch nghi vao chuét kém theo chat tc ché MD thi chudt ciing khong
bi chét.

Viém gan min tinh 1a do tic dong truc tiép clia co ché MD gay doc t€ bao lén t&
bao gan da nhiém HBV. Trong khi ban than virut thi biéu hién tinh gay doc t€ bao
(CPE) y€u va thudng khong dl mic giét chét t€ bao. Diéu nay duge chitng minh qua két
qua nghién citu & chudt chuyén gen chia cic KN virut trén bé mit € bao gan va da
quan sét duge sy phat trién clia phan dng gay doc t€ bao do céc t&€ bao CD; thuc hién.

Vién dé khong kém quan trong 12 virut c6 kha nang tao thanh KN méi (neoantigen).
KN nay la su két hop giita virut va mot s6 thanh phan cha t€ bao chil, do d6 lam cho céc
1€ bao con lai chita cdc thanh phén ndy ciing 12 muc tiéu t4n céng chia co ché MD. Diéu
can luu ¥ nita 1a hién tuong bdt chuéc phdan tir (molecular mimicry), nhd dé virut cé
thé hoat hod t€ bao lympho B mét cich khong dac hiéu va tdng hop KT dac hiéu kép tic
12 vira phan 1ing v6i KN cia virut vira phan ng chéo véi KN cha t€ bio vat chil ¢6 edu
tritc gidng KN cia virut.
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7.4. CO CHE THOAT KHOI MIEN DICH

Bit k¥ tdc nhan gdy bénh nao ciing ¢6 xu hudng tim céch thodt khoi co ch€ bao vé
ctia co thé. Cic virut gay bénh rdt da dang. Chiing c¢6 nhiéu cach khdc nhau dé thoat
khoi su chong tra quyét liét clia co thé dé ¢6 thé nhan 1én binh thudng.

7.4.1. Gin xen vao genom cua té bao

Genom clia mot s& virut ADN hodc virut retro c¢é thé gin xen vao nhiém sic thé
(NST) ciia t€ bao vi c6 thé truyén cho cdc t€ bao lan can theo co ché truyén ngang
(horizontal transfer) hodc cho céc t€ bao thé hé sau theo co ché truyén doc. Sy thay ddi
genom cla cac t& bao khéng thuc sy 16n. T€ bao bidu hién lugng KN virut 1a t6i thiéu
nén chiing vin t6n tai yén 6n va khong bi sic ép gidm sit cha hé thong MD.

7.4.2. Su lan truyén virut giita cac t€ bao

Mot s& virut (vi du virut herpes, HIV, parbmyxo) cé kha nang di tlr t€ bio nay sang
t€ bao khéc trong t€ bao mét 16p, 1a do céc t€ bao hoi nhap véi nhau tao t& bao khdng 16
da nhan hoac hop bao chia virut. Virut khong ra khoi t€ bao do dé khong bi h¢ MD
tan cong.

7.4.3. Virut nhiém vao loai t&€ bao khéng chiu sy giam sat cia hé
théng MD

Trong co thé ngudi ¢6 mot s loai t€ bio ma trén bé mat khong biu hién KN MHC
— 1, do d6 khong bi cdc t€ bao clia he théng MD nhan dién, vi du noron théan Kinh hay
thuy tinh thé ... Néu virut nhan lén trong cdc t&€ bao dy thi s&€ khong tao duge phirc hé
MHC - I - peptit dé dua ra bé mat t€ bao cho céc 1€ bao lympho nhan dién.

7.4.4. Mot sb truong hgp khac

Vi du & virut adeno khi nhiém vao t€ bao thdy cé hién tugng ifc ché bi€u hién phic
hé MHC — I — peptit virut. S& di nhu vay vi ¢6 su tc ché€ hoat hod protein dic hiéu lam
nhiém vu vin chuyén phiic hé nay ra mat t&€ bao nhiém.

7.4.3. Su bién d6i KN

Hién tugng nay dugc thdy rd & virut refro. Trong qud trinh nhan lén cta virut HIV
¢ su sai s6t trong tdng hop ADN. D6 1a do sai sét trong mdi tuong tdc v6i enzym phién
ma nguge. K&t qua Ia xay ra dot bién & doan gen ma cho glycoprotein gp120, lam mat
di kha nang tdng hop KT sdm chéng virut.

7.4.6. Kha nang ttc ché mién dich

Mot s6 virut, ching han virut pox, trong qué trinh nhé4n 1én da ti€t phan 1 hoa tan
thuoc loai IFN va TNF — o (y&€u t6 hoai tif ung thu) phong toa hoat déng clia cic chat
nay cua t€ bao.

Trong qud trinh nhan 1én, virut dau bd ciing tao thanh protein tiét, twong tu nhu chat
tic ch€ bd thé C, va ¢6 kha nang kim ham hoat hod b thé theo con dudng ¢d dién.

Su nhén 1én cla virut viem gan B kém theo su téng hgp mot lugng 16n phan tir KN
bé mat HBsAg. Phan tir nay gin véi KT tao thanh tdm 14 chan dac hiéu gidp virut thodt
khoi tdc dong cua KT.
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Chuong 8
CAC BIEN PHAP CHONG VIRUT

8.1. HOA TRI LIEU

Mic di hon nira the ky qua chat khdng sinh da duoc sir dung ¢6 hiéu qua nhu mét
vii khi 101 hai gép phan ddy lii nhiéu loai bénh nhiém tring do vi khuan va ca vi nim,
the nhung déi v6i virut thi lai d ra khong c6 hiéu qua. Cho dén nay, chua ¢é mot khang
sinh nao chéng virut ¢6 mat trén thi trudng. Cdch day con chua lau phuong thic t6t nhat
ddt vGi cdc benh virut van la "phong bénh hon chita bénh”, tiém phong vacxin, kiém
sodl vecto truyén bénh va dén khi bi nhié‘m virut thi chi con trong cay vao kha nang MD
cia co thé va nghe theo 15i khuyén cla bic si "Hay nghi ngoi v an nhiéu hoa qua".
Gén day, hang loat chat ho4 tri lieu chéng virut di duoc gidi thieu va cho phép dung
trong 1am sang nhung ciing chi ¢6 hiéu qua déi vdi mot s6 trudmng hop nhat dinh.

Viéc lua chon thuSc chéng virut gap rat nhiéu khé khan bdi vi qua trinh nhan lén
cua virut phu thudc hoan toin vao 1€ bao. Thudc chong virut phéi ¢6 tinh chon loc cao,
sao cho chung chi lam bat hoat cac enzym dac hiéu cia virut ma khéng anh hudng dén
cdc enzym cla t€ bao, néu khong s& rit doc doi véi t€ bao hoac dé gay nén cdc phan
ting phu cho ngudi dung. Céc chat chéng virut ¢6 thé tac dong vao mot hoic nhiéu khau
cua qud trinh nhan lén cha virut trong t€ bao. Khau xam nhdp, “cdi 40", tdng hop céc
thanh phan cia virut, lap rdp va gidi phéng virut ra khéi t& bao. Vigc st dung thude
cling la mot nghé thuat. C6 thé dung rieng (don tri li¢u) hodc dimng phéi hop céc chat cé
co ché tic dung khdc nhau theo kiéu cocktail (da tri lieu) dé ngin chan su phdt trién
tinh khdng thudc & virut.

Dusi day 1a céc thuée sip x&p theo tdc dung vao cdc giai doan khdc nhau ciia qui
trinh nhan 1én cha virut. Hiu hét 1a cdc chat téc dong & giai doan s6m, dén nay hiu nhu
chua tim thay chét ndo tic dong & giai doan lip rdp (hinh 8.1, 8.2, 8.3).

8.1.1. Cac chat e ché sy hip phu va ¢di ao

8.1.1.1. Cac chét khdang gp120 va cdc phan tiz CD4 tdi t6 hop trc ché
sy nhdn lén cia HIV trong té bao nhiém |

Phan i tdi t6 hop giong nhu khing thé Ig trong dé ving bien déi tic vilng quyét
dinh KN cta Ig dugc thay thé boi trung tdm gan cta CD4 nén dé dang gan véi gpl20
cua virut nhu phan tng KN — KT. Céc thir nghiém lam sang con dang ti€p tuc nhung uu
di€ém ctia né 12 cé thoi gian ban huy lau hon so véi CD4 tu nhién, Idm cho ching khéng
gan dugc vao thu thé trén mang sinh chat cha t& bao T4.

8.1.1.2. Cdc phén ti tdi t6 hop két dinh té bao typ 1

Phan tr nay la receptor cho 80 — 90% trong 6 130 ching virut rhino. Trong s6 nay
€6 50 - 60% gay bénh duding ho hap. Cic cht nay ngan can su bam dinh clia virut vio
té bao.
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8.1.1.3. Amantadin va Rimantadin

Amantadin (1 — adamanamin hydroclorua) va chat tuong tu v4i né la rimantadin
(a. — metyl — 1 — adamantanemeltylamin hydroclorua) 1a cdc chat amin doi ximg, c6
hiéu luc trong dy phong va diéu tri virut cim A nhung khong c6 tic dung doi véi cim B
va C. Ca hai chat ndy déu ngin can su nhan lén cha virut thong qua sy twong tac voi
protein M2 cua virut cim A, do d6 ngan can qud trinh "céi do".

Amantadin ciing ngin can sy phién ma. Sy tich luy trong lyzosom s& lam ting pH
cha lyzosom gay phin huy hemaglutinin cla virut cdm A bdi lyzosom. Hemaglutinin
khong thé thiu dé gidp nucleocapsit xam nhép vao 1 bao chat.

Amantadin v rimantadin duoc bao ché & dang udng. Véi bénh nhan 1 - 9 i lidu
ding mdi ngay 4,4 — 8.8 mg/kg thé trong, chia lam hai lan, khong vuot qud
150mg/ngay. Véi bénh nhan 16n tudi thi uéng méi ngay 200mg, chia lam hai lan. Mot
dgt dicu tri 5 — 7 ngdy. Mac ddu hai chat ¢6 cdu triic hod hoc gan giéng nhau nhung
dugc tinh lai khac nhau. Amantadin khong bi chuyén hod va bai xudt hau nhu hoan toan
qua than vdi thdi gian ban huy 12 - 17 gi&, con rimantadin thi lai bi chuyén hod triét dé
thanh cdc dan chit hydroxyl hoa. Thai gian bin huy la 30 gia.

Khoang 5 - 10% ngudi diing thuéc thdy xuat hién téc dung phu nhe nhu mat ngu,
hoi nhic dau, lo au, thi€u tap trung tu wong, c6 thé xuat hien 4o gidc, an khong ngon,
budn ndn hay tdo bén. Céac triéu ching thudng mat di sau khi ngung uéng thude. Han
hitu ¢6 trudng hop ding amantadin thily xuat hién cdc con co giat va suy tim.

D3 phan lap duoc virut cim A khdng amantadin. D6 1a cdc thé 4ot bién & gen téng
hop protein M2.

8.1.2, Cac chat ttc ch& ADN - polymeraza clia virut

Mot thanh tuu 16n trong nd luc tim ki€m thudc chong virut 1a phét hién ra céc chat
c6 cdu tric tuong tu nucleosit (tuong ty purin va pirimidin) tic dong vao enzym ADN -
polymeraza cha virut. Cdc loai chit nay khong ¢6 nhém 3' — OH nén khong gan dugc
véi cdc nucleosit khic, do d6 1am cho sgi ADN dang tdng hop khong kéo dai thém. Cic
chit nay cé i luc véi ADN — polymeraza manh hon céc nucleosit ty nhién khdc. Chung
thudng 12 cdc chat ttc ché ADN — polymeraza y cla ty thé.

T4l c& cdc thude loai nay déu ¢6 phan ting phy vi ching khéng chi tc ché tong hop
ADN cua virut ma con cla t€ bao.

8.1.2.1. Vidarabin

Vidarabin (9 — B — D — arabinofuranosyladenin, adeninarabinosit) 12 chat wong tu
nucleosit adenosin, duoc sir dung trong lam sang dé chdng virut herpes simplex (HSV)
gay viem ndo va HSV gay viém nhiém & tré so sinh va di lam gi@m hén ty 1¢ tir vong do
cic bénh ndy. Vidarabin cdn c6 tdc dung invitro chdng cdc virut khdc nhu thuy dau
Zona (varicella zoster virus — VZV), virut ca bio & ngudi (CMV), virut dau bo
(vaccinia), HIV — 1 va EBV.
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Dé chita viém ndo do HSV thudng truyén tinh mach theo liéu 15 mg/kg/ngay
sudt 12 gi&s trong 10 ngay, c6 thé xuat hién phan tng phu nhu budn nén, run rdy,
viém ftinh mach noi truyén. Thu6c khé tan nen khi truyén phai dung nhiéu nudc va do
d6 anh huéng t6i bénh nhan bi phit ndo. D€ trj viem nio do herpes thi acyclovir ¢6 hiéu
qua hon.

Dé chita nhiém herpes & tré so sinh cling c6 thé truyén tinh mach va cho két qua
khong kém acyclovir. Ciing ¢6 thé ding vidarabin dé chita viem gidc mac do virut
herpes. Dung thudc m& 3% boi 5 lan/ngiy bén trong tii két mac dudi clia mét, cich 3
gi0 va lién tuc trong 5 — 7 ngay.

Maic du co ché tic dung chinh xdc cia vidarabin con chua 13, nhung ngudi ta cho
rang dudi tdc déng cha kinaza (enzym xiic tic chuyén nhém photphat) clia t& bao,
vidarabin bi photphoryl hod réi gén vao sgi ADN méi clia virut v cda t& bao, dé ngan
cdn su téng hgp ADN. Co ché thif hai 1a chat tic ch& canh tranh cita ADN — polymeraza
cua ca virut va t€ bao. Do khong ¢6 nhém 3' — OH nén khéng gin dugc véi cic
nucleosit khdc dé€ kéo dai chudi ADN. Mac du chéng duge HSV da khang acyclovir
nhung khéng chéng duge HSV trong nhiém HIV.

8.1.2.2 Cytozinarabinozit (ara-C-cytarabin, 1-[3-D-arabinfuranozilcytozin) la

chit ¢6 cau tric twong tu ara — A nhung doc hon va tic dung chon loc it hon. Ding
trong hod tri liéu ung thu.

8.1.2.3. Déan xuét ciia dezoxyuridin halogen hod

D¢ ¢6 hoat tinh chéng virut thi phai chuyén hod thinh nucleosit. Thusc duge
phophoryl hod nh¢ timidinkinaza cha virut réj gan vao ADN cda virut do d6 tao ra cdc
protein sai khdac véi mé ban ddu cha virut. Do ¢6 do doc cao nén thude chi dugc sit dung
mot cach han ché.

— ldoxuridin (5 — iodo - 2' - dezoxyuridin ; iododezoxyuridin, IUD) 13 chat dugc
téng hop hod hoc, ¢6 kha nang chéng mét s6 nhém virut nhat dinh. Chdt nay dugc hoat
hod nh¢ timidinkinaza cha ca t€ bao va virut, do vdy dang hoat tinh cila né ¢6 ca & trong
t€ bao nhi€m virut 14n trong t& bao binh thuong.

Do ¢6 phan tng phu nén idoxuridin chi duge ding han ché trong cic trudng hop
nhu viém gidc mac do virut herpes.

— Triptoridin (Triptotimidin ; viroptic) ¢6 cdu tnic twong tu timidin, cé tic dung
chéng virut chita ADN nhu virut kerpes, dau mia, virut adeno t6t hon 12 idoxuridin. S&
di ¢6 hoat tinh manh hon 1a vi ¢é tdc do photphoryl hod cao hon 15 — 20 Ian nhd
timidinkinaza dac hiéu clia virut. Dung dich 1% cho hi¢u qua diéu tri viém gidc mac do
virut herpes cac hon so v6i idoxuridin hodc so véi diéu tri bang thuéc md vidarabin.

8.1.3. Cac chat c6 cdu triuc tuong tu nucleosit duge hoat hoa chon
loc nhé timidinkinaza cta virut

Acyclovir [9 — (2 — hydroxyetoxymetyl) guanin ; acycloguanosin] la chét ¢6 cau
tric twong tu guanosin ¢6 kha nang dc ché€ sy nhan lén cha moét 6 virut herpes nhu
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HSV - 1, HSV — 2, virut thuy dau zona (VZV), virut Epstein — Barr (EBV) gay sot
tuyén. Do c¢6 hoat tinh khdng virut manh, it doc lai dé uéng nén thudng duge ding rong
rdi hon vidarabin. Chat tu nhién & trang thdi tro nén khong c6 hoat tinh. Trong t€ bao
nhiém chiing dugc photphoryl héa nhd timidinkinaza (TK) dac hiéu cla virut dé chuyén
thanh dang monophotphat sau dé nhd TK cua t&€ bao lai photphoryl hod thanh acyclovir
di - , réi triphotphat. Ch4t nay cé 4i lyc manh nén canh tranh gdn véi ADN —
polymeraza ciia virut manh hon co chat tu nhién dGTP nén né dugc uu tién gin vao soi
ADN dang tdng hop chia virut va két thiic sy tdng hop & day, do acyclovir thi€u nhém 3'
— OH cén cho su tao thanh ciu ndi photphodieter vdi nucleosit khdc. Trong t€ bao lanh
khong cé timidinkinaza clia virut do d6 acyclovir khong chuyén hod thanh dang hoat
tinh dé ngan can téng hop ADN. Ngoai co ché trén, acyclovir con tuong tic véi ADN -
transcriptaza tao lién két vilng chic khién cho enzym nay mat kha nang tuong tac vdi
cdc co chil tu nhién.

Sy bat hoat cia ADN — polymeraza ciia HSV ciing la do enzym gén chét vao phiic
hé acyclovirmonophophat véi doan méi do d6 lam ngung téng hop ADN.

Mot sé dong virut khing lai acyclovir 1a do xudt hién dot bién & gen TK hoac gen
ADN - polymeraza. Dot bién & gen TK lam mat kha nang tao TK nén goi 1a TK -, dan
dén 1am gidm hodc 1am mat hdn kha nang photphoryl hod acyclovir. Dot bi¢n TK lam
cho virut it doc hon cho déng vat.

Liéu dung : Khac nhau tuy theo bénh :

— Viém nido do herpes simplex. Tiém tinh mach 10 mg/kg, 8 gi® mot lan trong 10 ngay.

— Bénh do herpes simplex dudng sinh duc (so nhiém). Tiém tinh mach Smg/kg, 8
giy mot lan trong 5 — 10 ngay. Hodc udng 200 mg chia 5 1an/ngay trongl0 ngay. Boi tai
chd bang thuéc md 5%, 6 ldn/ngay trong 7 — 10 ngay thay cho uéng.

- Bénh do herpes simplex dudng sinh duc (nhiém héi quy). Uéng 200 mg/ngay chia
5 1an trong 5 ngay.

— Bénh herpes simplex da va niém mac. N&u hé mién dich bi t8n hai nhung vén hoat
dong thi tiém tinh mach 250mg/m2, 8 gid mot 1an trong 7 ngay. Ciing c6 thé boi thude
m& 5%, 4 - 6 lin/ngay trong 7 ngdy. Néu hé MD bi tc ché nghiém trong thi udng
200mg/ngay chia lam 4 lan hodc tiém tinh mach Smg/kg, 12 gio mot ldn.

— Bénh thuy dau. Tiém tinh mach SOOmg/mz, 8 gid tiém mot lan trong 7 ngay.

— Bénh mit do herpes zoster. Ubng 600mg/ngay chia lam 5 14n trong 10 ngay.

Acyclovir it doc, han hitu gay réi loan chitc nang than.

8.1.4. Cac chét Gc ché& enzym phién ma nguge (RT)
Céc chat nay tdc dong qua lai v6i enzym RT cha virut Retro, vi dy HIV.

— Zidovudin. Tén cii 12 azidotimidin (AZT) (hinh 8.1) hodc retrovir (3' — azido — 2'
— 3' - dideoxytimidin) 12 chit ¢6 c#u tric tuong ty timidin nhung thay nhém — OH & vi
tri C; clia pentoza bang nito.

109



NH, NH,
o N N
0
H.N l!'ll N ¢ v
ol ” HM K K
Nz ?, o - Ny J 0)\ NN NN
P
Na-0-p - c\o HocH, HOCH, , | HOC@ HO(@
o Q oH
i
Na HO  OH HO HO HO

Amatidin ~ Foscarnet Ribavirin [odoxyuridin Vidarabin Desoxyadenasin

o) o N " y o]
Hw)j(N\ j‘\)‘j( j H”)I j HN)E’CH’
HZN*\N N) PN D HZNJ\N N o*
HOCH, C\J HOCH, & HOCH HOCH,
L~ ' KCHZOH

CH N,
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Hinh 8.1. Cong thitc c4u tric cla cac ché phim chéng virut.

AZT tdc dung theo co ché tic ché canh tranh. Do ¢6 4i luc 16n hon v6i enzym RT so
v0i céc co chat tu nhién khic, nén ngan can SU tuong tdc cla enzym ndy vdi co chal. Su
gan AZT vao mach thay cho timidin, can tro sy gdn ti€p cac nucleosit khic do chat nay
khong ¢6 nhém 3' — OH cén cho su tao thanh lién két dieste 5' — 3' gifta 2 mach axit
nucleic.

AZT éc ch€ manh HIV — 1, HIV — 2 vi cédc virut retro khdc. AZT la chit dau tién
dugc co quan Quan 1y Thue phdim va Dugc phdm M§(EDA) cho phép sir dung dé diéu
tri bénh nhan nhiém HIV, cian AIDS va AIDS. Thuéc ¢6 thé lam giam sy truyén HIV
qua thai nhi. '

Liéu dung cho bénh nhan cé tricu ching la 200mg, udng cach quing 4 gid, sau mot
thang thi giam con 100mg ciing udng céch 4 g10. Trudng hgp chua phat triéu ching thi
dung 100mg, uéng c4ch 4 gidy khi con thite {500mg/ngay).

AZT c6 thé gay phan ¢ng phu nhu thi€u mau, gay giam bach cdu trung tinh.

— Zalcitabin (2', 3' - didexoxyxitidin, ddC), con cé tén la HIVID duge dung trong
di¢u trt nhiém HIV khi virut da khing AZT co ché tdc dung gidong nhu AZT.

= Didanozin (2', 3' — didexoxyinozin, dd1) con c6 tén 13 VIDEX : Ciu tric tuong tu
nhu Zalcitabin nhung c6 d6 déc thap hon.

— Stavudin (2,3 - didehydro — 2' — dexoxytimidin, d4T) : ¢ ch€ enzym RT giong
nhu AZT. Gay doc cho gan va than kinh.

— Lamivudin (2',3' — didexoxy, 3'dexoxytimidin, 3TC) : Tdc dung giéng AZT. Khi
phoi hop v6i AZT thudng cho higu qua chita AIDS cao hon.
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— Nevirapin (dipiridodiazepinon) va delavirdin ciing la cdc chat Gc ch€ enzym RT
nhung khéng thude loai nucleosit. Cdc chat ndy c6 cdu triic rit da dang. Chdng khong
gan vao dung vi tri danh cho co chat cha enzym RT ma één vao bén canh, tirc phan ky
nudc cua phan t enzym gay rdi loan chiic nang ctia vi tri nay. Khi dung riéng (don tri
lieu) dé gay tinh trang khdng thudc noi HIV.

Céc chit ké trén duge chuyén hod thanh dang 5' — triphotphat nhd enzym ciia t€ bao
xidc tac. Chat ndy tc ché€ canh tranh véi enzym phién méa nguge cia HIV dé gén vao
phan tir ADN dang téng hgp. Do khéng cé nhém 3' — OH dé tao cau ndi photphodester
v(i cdc nucleosit khdc nén ching khéa khong cho kéo dai chudi.

Trong thuc tién lam sang dd xuit hien HIV khang lai AZT va cdc chit tuong tu
khéc nhu ddC, 3TC, ddl va d4T. Do vay ngudi ta khuyén nén ding phéi hgp nhiéu loai
thudc véi co ché tdc dung khac nhau. Vi du, mét loai "cocktail” gédm 3 loai thuéc (tam
liéu phdp) bao gém mot chat 1a chat twong ty nucleosit, mét chat khong phai 1a chat
. tuong tu nucleosit va mot chét 1a chat (ic ché€ proteaza (PI).

pee
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Hinh 8.2. Vi dy vé thudc dua trén cac chat tuong ty nucleosit dudc cai tién Gé didu ché
thudc uéng chang virut herpes Famcyclovir — thudc udng c6 hoat tinh manh han
aciclovir 5 ian. Famcyclovir |a tién chét va trang co thé chiing dudc chuyén thanh dang
hoat tinh (pencyclovir). Su bién ddi cau tric cha Fameyclovir thanh pencyclovir duge
déng khung theo dugng cham
(-————— ). Valaciclovir 14 thude udng manh hon acyclovir 3 — 4 14n.

Trong cd thé géc valin bi cét dé tao thanh acyclovir.
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5- Propynyl-ara-U: 1-| b-D-arabinofuranosyl |-5 propynyluracil (882C)

HO HQ
HO HO

HO HO

Brovavir: 1-B-D-arabinofuranosyl-E-5-[2-bromovinyl] uracil

Hinh 8.3. Vi du vé céc loai thudc dua trén cac chat tugng tu nucleosit ¢é hoat tinh manh han trong
diéu 1rj VZV, 5 — propynyl — ara — ; hoat tinh chdng VZV manh han 10 Ian so vai acyclovir, hoat tinh
chéng virut herpes tuy kém han nhung lai it déc hon, Brovavir chdng virut herpes invitro manh hon
hang ngan Ian so vai acyclovir nhung hoat tinh chéng herpes lai kém hon. Khi ph&i hdp véi cac thusc
dua trén uracil c6 thé gay doc nghiém trong.

Valin Serin Glutamin Asparagin Tyrosin Prolin Isoleucin Valin

)

Hinh 8.4. a) Cd chat ty nhién clia proteinaza & HIV - 1 ;

b) Chat tc ché proteinaza saquinavir hoac inviraza. Ca hai déu cé
phan déng khung giéng nhau.

8.1.5. Cac chat Wc ché proteaza (PI — protease inhibitors)

Trong qué trinh nhan 1én cia HIV, céc polyprotein tién chit duge tao thanh béi céc
gen gag va pol luén ¢4 kich thuéc 16n s& dugc cit bdi proteaza clia HIV — 1 dé tao 1a
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cdc phén tlr ¢ kich thudc ngdn hon phit hop véi cdu triic hat virion. Chit #c ché
proteaza canh tranh véi polyprotein dé gdn vao vi tri hoat dong cla proteaza, ngan can
su cat polyprotein cua virut dan dén su tao thanh cic hat virut khong cé kha nang gay
nhiém. Bon loai PI da dugc dua vao sit dung dé diéu tri HIV - 1 12 indinavir, ritonavir,
saquinavir va nelfinavir, Ba chit dau la cdc chédt thuoc loai gidng nhu peptit
(peptidomimetic), con chat sau — nelfinavir thi khong phai 1a peptit. Do céc virut khang
thudc xuat hién ngady mét nhiéu nén khong nén dung don doc mot loai PI ma nén két
hop nhiéu loai thudc khac nhau. Dot bién gen proteaza cua HIV — 1 13 nguyén nhan déin
dén tinh trang khing PI ctia virut (hinh 8.4).

8.1.6. Cac chat ¢6 ciu triac twong tu nucleosit véi phd tic dung réng
8.1.6.1. Ribavirin

Ribavinn (I — B - d — ribofuranosyl — 1,2,4 trizol — 3 — carboxamit) (hinh 8.1) con
c6 tén la virazol hoac ribamidyl 1a chat ¢é cdu tric tuong ty nucleosit cla guanosin va
inosin dugc téng hop bing con dudng hod hoc. Ribavirin ¢4 hoat phé rong chéng 27
loal virut ARN va 12 loai virut ADN, trong dé c¢6 virut hgp bao h6 hap (RSV), virut
cum A, cam B, virut 4 ciim (parainfluenza), virut sot Lassa va HIV. Thuéc da duge co
quan Qudn Ii thuc phdm va Dugc phim M§F(FDA) chdp thuin cho sit dung dudi dang
khi diing dé diéu tri cho tré dang by va tré nhap vién méic chiing viém phdi do RSV.
Madi 6ng thuong dong 20mg/ml, diing lién tuc trong 3 — 6 ngay. D&i véi ngudi 16n bi
RSV ning thi thuée hiu nhar khong ¢6 hiéu qua.

Ribavirin ciing dugc dung tiém tinh mach trong diéu tri st lassa va ¢ thé 1am giam
ty 1& tr vong dang ké & bénh nay.

Kha nang chéng virut ciia ribavirin cé thé theo 3 co ché sau :

— Canh tranh v6i guanosin dé gin vao enzym xic tic cho su tao thanh guanosin
triphophat.

— Ribavirin triphophat ttc ché hoat tinh ARN — polymeraza phu thuoc ARN cla
virut cim va virut La Crosse.

— Géin vao guanin da metyl hoa & ddu 5' ¢lia phan tlr ARN cla virut nén ngin can su
540 ma.

8.1.6.2. Valacyclovir (tén thuong mai 1a Valtrex) la ete L — valyl cha
acyclovir(hinh 8.2), gdn day di dugc cdp bing sang ché dé ri HSV dudng sinh duc vi
herpes zoster & ngudi 1dn vin cdn kha nang MD. Sau khi uéng, valacyclovir nhanh
chéng chuyén hod thanh acyclovir vi lam tang kha nang ti€p thu cta co thé 1én 3 = 5
lan so véi kha nang nay d acyclovir uéng. Do cong hiéu ting nén gidm dugc s6 lan uéng
so voi acyclovir.

8.1.6.3. Famcyclovir 2[2(2 — amino ~ 9H — purin — 9 — yl) etyl] — 1,3 — propanediol
diaxetat 14 din xuat cla guanin t6ng hop, khép vong. Sau khi uéng famcyclovir dugc
chuyén hod thanh pencyclovir. Chat nay ¢é céu trdc giéng nhu acyclovir, ¢6 hoat tinh
khédng virut manh, cé kha nang dc ché HSV ~ 1, HSV — 2 va VZV.
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Kha nang ti€p thu sinh hoc cla pencyclovir, sau khi uong liéu 500 mg famcyclovir
1a 77% trong khi kha nang nay & acyclovir chi 1a 10 — 20%. Famcyclovir dugc st dung
dé diéu trj bénh zona cdp va nhiém virut herpes dudmg sinh duc.

Cing nhu acyclovir, dudi tdc dung cta enzym TK cla virut pencyclovir dugc
photphoryl hod thanh dang monophotphat sau d6 nhd kinaza cha € bao lai chuyén héa
ti€p thanh pencyclovir triphotphat. Chat ndy uc ch€ ADN — polymeraza cia HSV va
VZV canh tranh v41 dGTP din dén e ché tdng hop ADN va cudi ciing 1a ngan cén su
nhan lén cua virut. Khic vdi acyclovir triphotphat né khéng phai & chat lam két thic
chudi ADN. Vigc xudt hien HSV va VZV khing pencyclovir 1a do dot bién gen TK va
gen ADN — polymeraza. Cédc thé dot bién TK ~ khdng pencyclovir ¢é thé khang chéo
v6i acyclovir. '

Hai chat mdi 1a trifluridin (trifluorotimidin) 1a déng phan timidin di fluor héa va
idoxuridin (5 — iodo — 2' — deoxyuridin) 12 déng phan timidin da iot hod dang dugc sir
dung dé di¢u tri viém gidc mac do HSV.

8.1.6.4. Ganceyclovir [9 - (1,3 - dihydroxy - 2 — propoxy) metylguanin] 1a mot
chit tuong tu khdc clha guanosin ¢é ciu tric gidng nhu acyclovir, ¢é hoat tinh chéng
HSV va CMV. Hoat tinh chéng CMV manh hon acyclovir nhung vi doc hon nén chi
dung trong trudng hop nhiém CMV nang dudng tiéu hod, viem thanh phé nang hoic
viém vong mac.

Ca ché tdc dung cua gancyclovir cling giong nhu acyclovir. Dudi tic dung ctia TK
cha virut, ganciclovir chuyén hod thanh dang monophotphat sau d6 dudi tdc dung cla
kinaza cla t€ bao lai chuyén hod tiép thanh gancyclovir triphotphat. Chat nay hoat dong
nhur la chat te ché€ canh tranh ctla ADN — polymeraza, nhung khac véi acyclovir & chd
né khong phai fa chat két thac chudi ADN.

Pa phan lap dugc cdac ching da khang thude (multiresistant) cing mot lic khang lai
gancyclovir, cidofovir va foscarnet.

8.1.6.5. Foscarnet (Trisodium photphonoformat) 13 mot chat gidng nhu
pyrophotphat, ¢é hoat tinh chong virut ferpes, virut viem gan B, HIV — 1. La chat c
ch¢ khong canh tranh cia ADN - polymeraza vd enzym phién ma nguoc clia HIV - |,
virut herpes, virut viém gan B. Foscarnet duge ding dé tri viem vdng mac do CMV va
tri nhiém HSV va VZV di khéng lai acyclovir. Foscarnet ¢6 doc tinh manh do lim giam
chuc nang than. Cac chung HSV khéng lai foscarnet thudng lai man cam vdi acyclovir,
diéu d¢ chdng to vi tri gin clia acyclovir triphotphat lén ADN — polymeraza cla virut ¢é
thé khdc voi vi trf gén cla foscarnet. Virut herpes khéng foscarnet 1a do dot bién gen
ADN - polymeraza caa virut,

8.1.6.6. Cidofovir [(S) — 1 — (3 — hydroxy - 2 — photphonylmeioxy — propyl)
xytosin], viét tat 1a HPMPC, c6 hoat phd chdng virut adeno, virut herpes, virut irido,
virut papova va virut pox. Da duge phép dung dé dv phong va diéu tri viém véng mac
do CMV. Trong lam sang, dugc diing dé chéng HSV di khdng acyclovir va foscarnet.
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Trong t&€ bao, cidofovir dugc chuyén hod nhd kinaza cla t€ bao thanh dang hoat
tinh — cidoclovir diphotphat. Diéu ddng chii ¥ 12 khdc véi acyclovir va cdc chat twong
ty nucleosit khac, cidofovir khong cian TK cua virut va cac kinaza khac xic tic.
Cidofovir diphotphat hoat dong nhu la co chit khdac ciia dGTP va 1a chat itc ché ADN —
polymeraza. Sy gan hai phan tir cidofovir diphotphat lién ti€p vao ADN la rat can dé
két thic chudi. Vi cidofovir khéng doi hoi TK cha virut dé photphoryl hod nén né
choéng duge dang TK cua HSV va VZV. CMV khing cidofovir 1a do dot bién gen
ADN — polymeraza.

8.2. INTERFERON

Tl lau nguoi ta dd nhan thay khi cdc t€ bao bi nhiém virut thi cdc t€ bao dy va cdc
t€ bao lan can khéng bi nhiém ti€p bdi chinh cdc virut &y va cdc virut khdc. Nam 1937,
Findlay va Mac Callum nhin thdy né€u nhiém virut thung ling Rift vao khi, sau dé
nhiém tiép licu gay chét virut st vang thi khi khéng bi bénh sot viang. Hai éng goi hién
tuong nay la can thiép (interference) caa virut.

Nam 1957, Alick Isaacs vd Jean Lindenman ¢ Vién nghién citu Y hoc Qudéc gia
(London) da ti¢n hanh mot thi nghiém quan trong mang tinh lich sir. Nhiém virut cim
song vao phoi ga dang phdt trién ma trudc dé di nhiém virut cim bat hoat bing nhiét
thi virut méi khong thé nhan 1én dugc. Néu nghién phoi thanh hén dich réi tiém truyén
vao phoi ga khéc thi cling ngan can sy nhan l1én ca cic virut trong phéi ga. Hai 6ng cho
rang hién tuong nay cé lién quan dén su tao thanh trong t€ bao nhiém virut mot chat dac
biét va dit tén cho nd 1a interferon viét tat 1a IFN.

8.2.1. Su tao thanh interferon

Interferon khong phai chi do virut kich thich ma con do hang loat cdc chédt cam (ing
khiac (interferonogen) nhu cdc ARN la mach kép, polysaccarit cla vi sinh vat,
polynucleotit t6ng hgp (polyIC, polyGC), mét s6 thuc gay gidn mach nhu theophillin,
pirydamol, dibazol, mét $6 loai vacxin nhu vacxin phong bai liét Sabin, vacxin ho ga -
uén vin — bach hau, doc td vi khudn, phitc hgp KN — KT... Do d6 1o rang thong tin dé
hinh thanh IFN khong phai nAm trong genom cla virut ma trong genom clia t€ bao.

Hién nay nguoi ta biét dén 22 gen & nhiéu loai 1€ bao khédc nhau cla co thé ngudi cé
kha nang sdn xuat IFN nhu : dai thuc bao, t&€ bao lympho, t€ bao NK, nguyén bio so,
cdc t€ bao thudc cdc co quan MD trung tAm va ngoai vi (fuyén Uc, tuy xuong, lach,
méng payer... G trang thai binh thudng, cac gen nay bi dc ché. Chinh virut va cdc chat
cam ung tao interferon khic c6 tic dung giai kim him vi hoat hod céc gen dé chiing
ma hod tao IFN. O ngudi, céc gen md cho interferon nim trén nhidm sic thé s6 2, 5. 9
va 12.

8.2.2. Phén loai IFN
Céc IFN duge chia lam 2 typ : typ I va typ IL
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— Typ 1 bao gom IFN -« va IFN - B. IFN - o ¢6 it nhat 15 typ phu c6 khéi lugng
phan tir khoang 18kDa. Cdc gen ma hod cho chiing 85% c¢6 tinh tuong déng. Nguén &€
bao chinh san xuit IFN - « la bach cdu don nhan. IFN — B 1a glycoprotein vdi khoi
lugng phan tit 20kDa. La san pham don gen. T€ bao chii yéu sin xudt IFN — B 1a nguyeén
bao so.

— Typ I I3 IFN — y hay con got 1a IFN mién dich vi ching chii y€u do t& bao T hoat
hod tao thanh nén thuc chat ciing 12 mét lymphokin. IFN 1a glycoprotein gém hai chudi
giong nhau véi khéi lugng phan tir 21 va 24kDa duoc ma bdi cdc gen giSng nhau.

8.2.3. Tinh chat cGa IFN

IFN d¢ bi cdc enzym phan giai protein nhu trypxin, pepxin, papain pha huy. IFN rat
bén nhiét, hoat tinh bi mat khi dun néng 60 ~ 75°C trong mot gid hoac dun s6i 100°C
trong 5 phit. G 4° C c6 thé bao quan IFN trong nhiéu thing. TFN ciing bén & pH thap, o
gid tri pH 2 hoat tinh hdu nhu khong bi mat.

IFN ¢4 tinh KN yé&u. Ching xuét hién sau 1 — 2 gi& khi t& bao bi kich thich va tén
tai trong mau mot vai ngay dén mot vai tudn. Su Wc ché virut cha IFN khong mang tinh
dac hiéu boi vi chiing khong tac dong tryc ti€p 1én virion nhu KT ma chi cdm img dé t&
bao chu san xuat ra chdi Gc ché sy nhan Ién cta virut. Tuy nhién, IFN lai c6 tinh dac
hiéu loai. Vidy, IFN do t€ bao ngudi sdn ra chd yé&u chi ¢6 tic dung tc ché sy nhan lén
cla virut trong t€ bao ngudt ma rat kém hiéu lyc doi véi t€ bao chuot hoac gi. Tuong
nhu vay, IFN ciia t& bao chudt khéng ¢6 hi¢u luc vai t€ bao ngudi va g&. Tinh dac hiéu
nay do thu thé dac hiéu quyét dinh. Vi vay, day 1a sy han ché cha IFN.

8.24. Tac dung sinh hoc ctia IFN

— Chiic nang sinh hoc quan trong nhat cha IFN [a cdm dng dé t€ bao san ra protein
ngan can sy khdi ddu dich ma va phd huy mARN cia virut. Bing chiing 12 & cdc bénh
nhiém virut nhu cdm, sdi, s6t xuat huyst, viem nio Nhat Ban..., vio nhitng ngay dau
IFN xuat hién trong mau véi ham lugng ting ddn. Lugng IFN cang tang thi s6 lugng
virut cang gidm va bénh cang mau bi ddy lbi. Nhiéu ngudi cho ring vai trd itc ché su
nhan lén cua virut chi yé&u 1a do IFN vi IFN dugce hinh thanh tai ché va nhanh chéng
hon KT dac hiéu, con KT xudt hi¢n sau chi ¢6 tdc dung 1au dai chéng tai nhiém.

— IFN ¢6 tdc dung itc ch€ su tang sinh nhanh chéng cla t€ bao 4c tinh, diéu nay
ciing la do tdc dong ngan cdn qud trinh t6ng hop protein. IFN — o duoc dung dé ttc ché
sy idng sinh cua cdc 1€ bao ung thu, vi du ung thu bach cau t&€ bao tua (1€ bao 4c tinh
lympho B c6 tua sinh chat), u mach (angioma) & tré...

— IFN ¢6 vai trd hoat hod 1€ bao NK dé ching ph4 huy t€ bao dich nhiém virut.

— IFN ¢6 tic dung tang cudng su biéu hién cla glycoprotein MHC — I va II trén bé
mdt t&€ bao, tao diéu kién cho céc t€ bao clia hé théng mién dich nhan dién KN virut.

— IFN — v v6i tu cdch 1a lymphokin tham gia vao qué trinh diéu hoa mién dich, thic
ddy qua trinh biét hod clia lympho T, NK, DTB.
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—~ C6 y kién cho rang, IFN ngan can su nhan 1én cha virut bang cdch han ché sy xam
nhap clia virut vao t€ bao, c ché qud trinh "cdi 40" va sy ndy chéi dé giai phéng virut
khoi té bao.

8.2.5. Co ché tac dung cua IFN

Khi virut hodc cdc tic nhan cam ng sdn sinh IFN khdc xam nhap vio t€ bao
eukaryote, sau vai gi¢ hoac tham chi sau mot ngay IFN sé duge hinh thanh. IFN s& chui
qua mang sinh chat ra ngoai, gin vao thu thé dinh cho né trén mit t& bao lan can. C6
hai loai thu thé dac hiéu danh cho IFN. Mot loai danh chung cho c¢a IFN — o va IFN -
va mot loai danh cho IFN — y. IFN tdc dong nhu mot hocmon, nhd AMP vong tic dong
vao nhén t€ bao cam ing bd gen t€ bao tdéng hop it nhit 2 enzym la kinaza va 2, 5 -
oligoadenylat syntetaza. Ca 2 loai enzym nay déu dugce hoat hod nhd ARN kép do virut
cam Ung tao thanh. Diéu d6 ¢é nghia 1a cdc enzym nay chi dugc hoat hod khi cé
virut xam nhap vao 1€ bao. Kinaza 1am bat hoat mot enzym cén cho su lap rdp riboxom,
do dé tc ch€ tdng hgp protein. Con 2, 5 oligoadenylat syntctaza hoat hoa enzym
ribonucleaza pha huy mARN cia virut va do d6 ciing ¢ ché luén qud trinh téng hop
protein clia virut.

8.2.6. St dung trong diéu tri

Cho dén nay chua c¢6 khdng sinh hitu hiéu chéng virut, do dé IEN dugc xem la bién
phip 1y tudng dé chong bénh do virut gay ra. Vi tim quan trong nhu viy nén IFN da
duge dau tr nghién ciru va san xudt & quy mo thuong mai. Bang k¥ thuat tdi 16 hop
ADN, gen tao IFN cua ngudi duge tich dong va gian vio E. coli dé ching san ra mot
lugng déng ké IFN trong ndi lén men. Nho vay, ngudi ta ché tao duoc ca 3 loai IFN - q,
B va y vai d6 tinh khiét cao va duge ddnh gid 12 ¢6 tinh cong hiéu véi nhiéu loai virut
gy bénh.

Keét qua thi nghiém cho thdy IFN nhé mii ¢é hiéu qua cao chéng virut gy bénh
dudng ho hap mac di & mat s6 ngudi ¢é thé bi kich img niém mac mdi.

IFN ciing thu duge két qua rat kha quan trong cac trudong hgp ung thu vom hong,
ung thu ndo, ung thu cé t cung, chéng virut kerpes gay mun rép duong sinh duc, virut
gay bénh u nhu. Hién nay IFN dang dugc ding két hop véi ribavirin dé chdng virut
viém gan B, C va duogc coi 1a thudce phu trg ZDV (AZT) trong di€u tri AIDS.

8.2.7. Hiéu qua khang virut ctia yéu t6 hoai tit ung thw (TNF - Tumour
necrosis factor)

TNF ¢é mét 6 hoat tinh khdng virut tuong ttr nhu IFN — v, nhung theo mot con duong
khdc. Nguoi ta xir 1y t&€ bao nuoi cdy mo bang TEN trong 24 gid trude khi thém virut gay
viém miéng dang mun (VSV — vesicular stomatitis virus) s& han ché€ su nhan lén cla
virut trong khi d6 IFN — y khong ¢0 tic dung. Ngugc lai, khi nhiém virut viém néo co
tim (EMCV - encephalomyocarditis virus) thi IFN - ¥ lai ¢6 hiéu qua hon so véi TNF.
Nhung néu dung ca IFN — y va TNF thi ¢6 tic dung hiép dong chdng virut ARN. Téic
dung twong tu clng thdy & virut ADN chang ha:- d6i véi virut herpes simplex (HSV).
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8.2.8. Ché tao IFN

Phuong phdp ché tao IFN dau tién do ngudi Phan Lan dua ra. Ong chiét t& bao bach
cau tir mdu réi cho nhiém virut dé cdc 1& bao nay téng hop IFN. Phuong phdp c6 gia
thanh cao vi nguén cung cép han ché.

Nam 1980, cdc nha khoa hgc M¥ tach gen ma hod IFN cay vao té€ bio ndm men dé
sinh IFN, sau nay thudng dung E. coli thay cho ndm men.

Trudc day khi ding t€ bao bach cau, mdi 1€ bao chi tao 100 — 1000 phan i IFN,
nay san xudt bang Cong nghé Sinh hoc mbi t&€ bio cé thé cho 200000 phan ti tic 1 tang
100 — 1000 l4n.

Nam 1982, Trung Quéc da san xuit thanh cong IFN bing phuong phdp cong nghé
sinh hoc.

Nam 2000, Viét Nam phdi hgp vdi cdc nha khoa hoc Ucraina da san xuét thir thanh
cong IFN — o tai Vién Vacxin Nha Trang theo cong nghé diing phage clia E.coli 1am
vecto, do d6 vigc chiét IFN dé dang hon.

8.3. CAC PHUONG PHAP NGHIEN CU'U PHAT TRIEN THUOC MOI
CHONG VIRUT

8.3.1. Thudc dua trén axit nucleic
8.3.1.1. Gen c6 trinh tu nucleotit nguge (déi nghia, antisense)

Nam 1981, Tomizawa phat hién ra mot chat dc ché qud trinh saoc chép goi 14 ARN
dsi nghia (antisense RNA). Cic mARN dugc sao chép tir mach bé sung véi mi cia
primer nén ¢4 trinh tv nucleotit nguge (goi 12 antisense) (hinh 8.5).

Protsin didéu hoa

@/ Cligonuclectit bay
% @ Oligonuclectit antigen

~ AN/
AV

\/
Ving diéu hoa @ Ving ma hoa
ARN antisense
Ja U ANY A
VR
L1 Ribozym

_ Hinh 8.5. Thir nghiém thudc chdng virut dya trén axit nucleic.
1. Bay oligonucleotit ; 2. Anti — gen oliogonucleotit ; 3. Antisense ; 4. Ribozym

(Theo Harper D.R. Molecular Viriclogy, 2nd ed., Springer and Bios Scientific Publisher, 1998)

ADN wvirut

Cét mARN ho¥ic ARN

genom cla virut
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— ARN antisense c6 thé bat cap vdi nhimg doan ADN tuong ting dé e ché sao chép.

ARN antisense ¢6 thé bat cip v6i mARN dé kim him téng hop protein. Bang k§
thudt tich ddng ¢6 thé tao ra ARN antisense cho mot gen nio d6 bing cdch quay nguoc
gen trén vecto biéu hién

— D€ kim ham hoat dong cla gen nio d6 khong doi hoi phai ¢é ca phan tf ARN
antisense ma chi cdn moét doan ngan goi I3 oligonucleotit antisense. Nhicu
oligonucleotit antisense dugc tdng hgp va ding nhu meét loai thudce dé e ché gen dich.

Néu dua oligonucleotit antisense vao t& bio nhiém thi chdt nay sé cip doi voi ARN
genom hoac mARN cua virut va ngan cén su nhan lén cla virut theo nhiéu cich :

+ Lam md4t chiic ning cua ARN vi khod nd & dang sgi doi nén dé bi phan giai boi
nucleaza dac hiéu cia t€ bao.

+ Ban than sgi ARN kép 12 mot chat cam ing manh, tao thanh interferon tai chd, cé
tdc dung ngin can su nhdn 1én cla virut.

Dé c6 ARN antisense cé thé dua truc ti€p oligonucleotit — ARN vao t&€ bao hoac
dwa mot gen tdng hgp vao t&€ bao, dé gen nay téng hop oligonucleotit — ARN antisense.

Viéc st dung oligonucleotit khong don gian vi chiing dé bi enzym phan giai va vi t&
bao khé hdp thu chiing. Tuy nhién, néu c6 sy cdi bién hod hoc, chang han nhu thay mot
trong cdc phan tr photpho trong cdc nhom photphat cta oligonucleotit bing luu huynh
thi ¢ thé lam cho oligonucleotit khing lai su tic dong cha enzym thuy phan va lam
tang noéng do cua nd trong t€ bao.

Oligonucleotit cat tién cling da duge thir nghiém dung tam thudc chéng virut,
8.3.1.2. Anti —gen

Mot thir nghiém tuong tu ia dung cdc oligonucleotit doi gen — antigen (khdc véi
antisense va dimg nham vdi antigen 13 KN). Anti — gen gan vao ADN cia virut tao mot
viing ngin ma ¢ diy ADN xoédn kép trd thanh xoén 3 (triple helix). Viing nay bén do
trong oligonucleotit ¢6 cdc bazo bat thudng va do duge gin vé mat hod hoc cdc chit xen
vao phéan tir ADN (chat nay truot gitta cdc mat clia sgi xodn kép). Su tao ra cdu tric nay
da e ch€ phién ma cling nhu sy tuong tdc vdi cdc protein diéu hod trong ving xodn 3.

8.3.1.3. ARN —méi béy (decoy RNA)

Mot thir nghiém khic ¢6 trién vong 13 dua gen vio ¢ bao dé tdng hop cédc doan
ARN biy (RNA — decoy) ngén. Céc doan oligonucleotit nay tuong ing véi ving diéu
hoa nam trén genom hoic trén cdc ban sao genom cOa HIV, Ching gan twong tng véi
protein diéu hoa vi ngin cdn chitc nang cla cdc protein nay.

Nam trong viing &y c¢é yéu t6 TAR (ddp (ng hoat hod trans — trans activation
response) va phan tir RRE (REV - response). - dc protein diéu hoa nhu Tat (protein
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hoat hod trans) clia virut gin vao ving TAR trén ADN cia virut, ngan can sy két thic
phién ma3, con protein Rev clia virut gén vao RRE cho phép van chuyén mARN. Ca 2
chirc néng nay rat can cho sy nhan lén cha virut. Néu lam mat chic nang nay virut sé
khéng nhan 1én duoc.

8.3.1.4. Ribozym la tén ghép giwra hai tir axit ribonucleic va enzym, d6 1a phan tir
ARN c6 thé ty xiic tic dé phan cit ban than n6 hoic phan cét phan 1ir ARN khic.

Nam 1981, lan dau tién ngudi ta phat hién ra RN ~ aza P 12 phan tif enzym cé hoat
tinh xic tdc phan tng hoan thién tARN ma thanh phin ARN cta né Ia ribozym.
Ribozym hoat dong nhu 13 mot endonucleaza. C6 mét intron trong rARN cua
Tetrahymena (1 loai dong vat nguyén sinh) cé thé tu téch ra khoi doan ARN sao invitro
khi khong c6 protein. Qud trinh nay got 1a tu ghép néi (self — splicing) va ddi hoi phai
¢6 guanosin hoac chat dén xuit da duge photphoryl hod ding 1am co — factor.

Trong qud trinh sao chép ARN genom cua viroit thuc vat nh& polymeraza sé lién
tuc tao thanh phan ur ARN dai goi 12 concateme. Sau khi hoin thanh mot vong khuén,
cdc phan tr nay s€ gdp va ty cat thanh cdc monome ¢6 chiéu dai ding bing kich thudc
cua genom Vviroit.

Céc nha nghién ciru ¢6 thé thi€t k€ cdc ribozym t8ng hop d€ cit cac phan tir ARN
dinh hudng thanh dang cis hay trans. Gén day ribozym dugc dic biét quan tam dé ngan
can su nhan lén cha virut (hinh 8.5).

8.3.2. Thudc ¢6 ngudn gée thao moc

Hoi nghi qudc t€ gan day hop tai Yokohama (Nhat Ban) dd nhidn manh tdm quan
trong cla vi¢c ket hop nhiéu loai thudc trong diéu tri HIV/AIDS. Viéc sir dung céc loai
thudc ¢6 nguon goc thdo moe gép phan nang cao higu qua diéu tri.

Nhiéu thir nghiém da cho thdy :

— Prostatin chi€t tr cdy Homolanthus nutans (ho thau ddu) moc trong rimg Samoa
(Polynezi) thudng ding dé diéu tri s6t vang, trong thanh phdn c6 chat kich thich hoat
hod t& bao T4.

— Tricosantin tich tir ré cay ho biu bi thudng ding lam thudc pha thai & Trung
Qudc ciing ¢6 kha nang khdng HIV cao.

— Conocurvon chi€t dugc tir mét cay ho Bau bi (Conospernum) c6 hoat tinh khdng
HIV rét cao. Tuy nhién, ham lugng trong céy rit thap, 0,0022%

— Calanolit A chi€t tlr canh va qua cia cay Calophyllum lanigerum moé & Malaysia
va cay tuong ty la Calophyllum teysmanni cho chat costatolit, nhung hoat tinh chéng
HIV chi bang 1/3 calanoit A.

Céc chat dang duge nghién ciu nhiéu nhét 1a tricosantin, hyperixin (cdy Hyperium)
va catanospermin.
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Cic thusc thio moc thu hai trong rimg ngay mot can. Cay Calophyllum lanigerium §
Malaysia cling khong con tim thdy nita. Do vay, cong tdc bao tdn nguén thude thao moc
thién nhién 14 trich nhiém cGa moi dan toc va phdi duge coi 1 tai san clia ca nhan loal.

8.4. CO CHE KHANG THUOC CUA VIRUT

Ciing nhu céc co thé sinh vat khéc, trong qud trinh tién hod, virut luén bién ddi dé
thich nghi véi diéu kién mai trudng bat lgi. Do virut ¢6 cdu tao rat don gian va su nhan
1én hodn toan phu thuéc vao t&€ bao nén tan s dot bi€n clia virut rat cao.

Vin dé khdng thusc cha virut da giy tré ngai rat 16n cho cong tac diéu tri. Tinh
khang thudc c6 thé xuat hién sau mot thdi gian dung thudc nhung tham chi c6 thé chi
sau mot Idn ding thudc va tinh chat niy lai duge truyén cho thé hé sau. Co s& clia sy
bién déi di truyén tinh khéng thudc & virut dya vao 2 qud trinh khdc nhau : Dot bi€n va
chon loc, trong dé moéi trudng ludn déng vai trd quan trong nhu 1 chit cam dng gay dot
bi€n ciing nhu yéu t6 chon loc.

Virut herpes khang acyclovir 13 do thi€u hodc do bién d6i cdu triic enzym
timidinkinaza.

Virut khéng gancyclovir 12 do chiing 1am gidm mifc d6 photphoryl hod bén trong t€ bao
bi nhiém. Nguyén nhan 1a do c6 su thay ddi cdu triic ca cdc enzym photphotransferaza
va ADN polymeraza cua virut.

Virut HIV khdng lai zidovudin rat nhanh chéng do ¢6 dot bi€n gen ma cho enzym
phién ma ngugc, dan dén lam giam 4i lyc cua enzym nay véi zidovudin.

Nevirapin ciing bi virut khang lai rt nhanh, tham chi chi sau vai tuan sir dung la do
c6 dot bién diém 1am thay déi cdu tric cla cdc doan enzym phién mi ngugc tuong tac
v6i ché phdm cytozinarabinozit (ara — C) va ribavirin c6 phé tic dung rong tin cong vao
cdc giai doan khdc nhau cla qua trinh trao déi chat ciia t&€ bao, do 46 cho dén nay chua
thdy xuat hién virut khang lai cdc thudc nay.

Pé khic phuc tinh trang trén, gidi y hoc di c¢6 déi sach sau :

— Phéi hop nhiéu loai thudc ¢é co ché téc dung khic nhau (da tri liéu) theo kiéu
rugu cocktail.

— Sir dung loai thudc tic dong vao giai doan sém trong qud trinh nhén |én cua virut.

Cic cong ty duge phdm ciing da cho ra ddi nhiéu loai ch€ pham thuong mai dang
hén hop dé tri HIV nhu combivir (AZT + lamivudin), videx (DDI + idanosin), zerit
(stavudin + D4T).

8.5. VACXIN CHONG VIRUT

K& tir khi Edward Jenner (1749 — 1823) tim ra phuong phap ching mi ddu bo cho
ngudi dé phong bénh diu mila dén nay di hon 200 nam. Ngay nay, vacxin dugce coi la
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thanh tuu vi dai nhat cia y hoc hién dai. Cong tdc tiém ching da dugc thuc hién ¢ tat ca
cac qudc gia va da thuc sy trd thanh tdm 14 chin dé chong nhi€u bénh do virut gay ra.
Nhd ¢6 vacxin ma hang tram triéu ngudi trén thé gidi dd thodt khoi bénh tat va than
chét. The nhung van con nhiéu bénh hiém ngheo do virut gy ra chua tim dugc vacxin
du phong.

Vacxin l1a ch¢ phdm KN gay trang thii MD ma khong gy bénh. Vacxin diing dé
kich thich DUMD nguyén phit (ddp tmg lin 1) 1am tang t€ bao nhd va kha ning
DUMD nhé khi ti€p xiic véi KN dy trong tuong lai. KN trong vacxin khong cin gin véi
tdc nhén gay bénh thyc st ma chi cdn kich thich co thé san xudt KT hodc xytokin. KT
hodc t€ bao T san sinh cytokin s& phan itng véi KN gin véi tac nhan gay bénh thuc su.

Da s6 cdc vacxin van dugc san xudt theo phuong phép truyén théng, mot s& vacxin
thé hé méi nhu vacxin tii t6 hop, vacxin dua trén axit nucleic ciing dang dugc thir
nghié¢m va bat ddu dua vao san xuat. Hién nay ¢6 4 loai vacxin :

— Vacxin gidm doc luc (attenuated) sir dung virut séng.
— Vacxin bat hoat (inactivated) sit dung virut chét.

— Vacxin titng phédn hay vacxin dudi don vi (subunit) sir dung protein tinh sach hoac
glycoprotein cia virut.

— Vacxin tao dong (cloned) sl dung peptit KN do céc gen tao dong cua virut ma
hog, trong d6 ¢6 vacxin dua trén ADN.

8.5.1. Vacxin giam déc lue

Ba s6 cdc vacxin gidm déc lyc 1a vacxin chéng virut. Ngudi ta tuyén chon cic virut
dd dot bien cho nhan lén nhiéu ldn trong t€ biao nuéi cdy & nhiét do thap. Vi du, vacxin
Sabin dang udng chdng bénh bai liét 12 loai dién hinh ciia vacxin s6éng giam doc luc
dugc sdn xuat tir nhiing nam 1950. D6 1a hén hop gém 3 serotyp virut polio khic nhau
vé di truyén, ¢6 kha nang nhan lén trong tuyén nudc bot va dudng tiéu hod nhung khong
xam nhdp duge vao mo than kinh nén khéng gay ching bai liét. Virut duge lam giam
doc luc bang cich cdy truyén lién tuc trong t€ bao than khi. Vacxin nay rat n dinh va
gay MD kéo dai. Virut xam nhép vao t€ bao mang nhay va 6ng tiéu hod nén kich thich
tao IgA. Tir nam 1963 vacxin di duge dua vao chuong trinh tiém ‘ching mo rong &
pham vi toan céu.

Tuong ty nhu vay cdc vacxin sdi, quai bi, sdi Diic (rubella) va sot vang cling ding
cdc chiing virut giam doc lyc. Uu, khuyét diém clia cic loai vacxin dugc tém tat trong
bang 8.1.
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Bdng 8.1. UU PIEM VA NHUOC BIEM CUA CAC LOAI VACXIN PANG LUU HANH
Loai vacxin Uu diém Nhugc diém
Pon gian, dé san xuét Ca thé gay bénh nhe
Gia thanh r&, tuong dsi 8n dinh C6 th8 chuyén thanh dang gay bénh
Vacxin giam . f s ) . . P s
déc uc Gay MD kéo dai Virut cé thé bj chét can bao quén lanh
{s6ng) Khéng cén tiém nhiéu lan C6 thé bi nhiém virut.
Chira genom virut cé thé gay bénh hoac
ung thu.
Bon gian, dé san xuat. Can nudi tao lugng virut Idn, c¢6 thé can ta
Vaox Gia thanh r&, 8n dinh. chat bo tro.
acxin o . ) . .
bat hoat Khéng can bao quan fanh, Tinh MD ¢6 thé khor?g cao o
{chét) Kha ning nhidm virut séng rat it C4 thé phai tiém nhac lai nhiéu 1an.
Chira genom virut c¢é thé gay bénh hoac
ung thu.
Gay DUMD dinh hudng véi timg San xu#t phic tap, cdn chét bé trg
phan cla virut, Gia thanh thuéng cao
KE.?,"Q trd lai thanh virut 48 lay Can hé thdng nudi 3 thu ludng virut ién
Vacxin ting ) ‘?m x . . Tinh MD ¢6 thé khéng cao
phan tinh sach | Kha nang nhiém virut séng thap 3 hi c e
P . L, Cé thé phai tié i nhiéu I
&n dinh, c6 thé khang cén bao 6 the phal iem nhac fai nhiu lan
quan lanh Co thé chira ca hat virut hoac genom virut
Gay UMD dinh hudng véi ting Nghién ciiu phifc tap, chi phi cao
phan clia virut. Céan chat bé trg
Vacxin Er:i%r;? trd lai thanh virut de lay Tinh MD c¢6 th& khéng cao
tach dong . = - . Cé thé can tié Ac lai nhiéu 13
Kha niéing nhiém virut séng thap 0 thé can tigm nhac lai n
On dinh, c6 thé khéng cdn bo
quan lanh

8.5.2. Vacxin bat hoat hay vacxin chét

Virut duge giét chét bang hod chét dé ching khéng con kha niang nhan lén nita. Vi
du, dién hinh 1 vacxin chéng bai liét Salk dang tiém. Vacxin chita 3 serotyp virut polio
nuéi cdy mo, lam bat hoat bing B — propiolacton hoac formalin. Hai liéu 1ml tiém bap
hoac tiém dudi da cich nhau 3 nam sau dé dugc tiém nhéc lai 2 liéu nita. Vacxin chét
an toan vi virut khong nhan lén duge nhung lugng KN ciing khong tang 1én. Mu6n cé
mitc 1gG cao thi phai tiém nhic lai nhiéu lin nén ciing gay phién phitc.

Vacxin dai dugc san xudt tir ndao clru nhiém virut dai. Dung dich nao 4% chira virut
dugce lam bat hoat bing dung dich phenol 0,5% & 37°C. C6 thé cdy virut vao phoi vit va
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lam bat hoat bang  — propiolacton (BPL). Hién nay virut duge cdy vio t€ bao nuoi
cdy mo.

8.5.3. Vacxin titng phén la vacxin khong ding toan bo hat virion ma chi ding
mot vai thanh phén clia virion. Vi du, diing protein capsit hay glycoprotein v6 ngoai, do
dd con goi 1a vacxin duai hat (subvirion) hay duéi don vi (subunit). S¢ di khong ding
virut nguyén ven 12 vi cac 1y do sau :

— Nhiéu loai virut khéng c6 kha nang nhan lén trong cdc 1€ bao nudi cdy (virut viém
gan B).

— Mot s6 virut duge coi 1a rit nguy hiém nén khong dam bdo an toan khi san xuat,
ké ca vacxin séng 14n vacxin chét (vi du HIV).

— Mot s6 vacxin nguyén ven cé thé anh hudng dén co thé do gay phan tng phu
{vacxin cim).

Cdc protein capsit hoac glycoprotein v6 ngoai (gpl20 chGa virut HIV hoic
hemaglutinin cda virut cim) thudng gin vao receptor trén bé mit t& bao. Chiing c6 thé
thu duge tir huyét twong bénh nhan sau dé 1am bat hoat (vi du HBsAg) hoac ¢6 thé san
xudt dugc bang ky thuat tdi 18 hop ADN (HBsAg).

8.5.4. Vacxin tao dong

Gen m3 hod cho mgt KN ciia virut gay bénh cing ¢6 thé duge tdch rdi dua vio vat
chu thoéng qua vecto 13 plasmit hay virut (virut vaccinia). Virut nhan Ién va biéu hién
KN la san phidm ciia gen tao déng. Vi dy, trudc day dé san xuat vacxin viém gan B
ngudi ta phéi ding huyét twong cia ngudi bi viém gan B mén tinh 1am nguyén liéu dé
tach tinh sach KN bé mat HBsAg. Vacxin nay rat dit tién song vdi chién luge tiém
phong vacxin nhu hién nay thi nguén cung cap huyét trong khong thé ddp tng, hon nira
viéc thanh loc d€ loat tdc nhan gay bénh ra khoi huy€t tuong la rét phitc tap, néu khong
cn than c6 thé gay hau qui khon ludng.

Phuong phip méi la san xudt vacxin viem gan B tdi t8 hop. Gen ma cho HBsAg
dugc tich biang enzym gi6i han sau dé gan vao plasmit. Bién nap plasmit tdi t8 hop vao
E.coli 161 chuyén vao Pichia pastoris (c6 hdng dung Saccharomyces cerevisiae}. KN
nay ¢ kha nang ddp ing MD bdo vé ma khong gay bénh. Do san xuit & quy mo coéng
nghiép nén gid thanh ré. & My trudc kia mot liéu 100USD thi nay chi con vai USD. 33
Viét Nam, Vién V¢ sinh Dich t& hoc Ha noi ciing bat diu nghién ctu san xudt loai
vacxin nay.

Virut vaccinia la virut thuoe chi Orthopoxvirus c6 ngudén gdéc tir virut dau bd
(cowpox), da dugc sk dung trong mot thai ky lich si dai 1am vacxin chéng bénh dau
mua (smallpox). Virut vaccinia ¢6 kha nang nhiém vao nhiéu loai vat chit nhung khong
gdy bénh va c6 khd ning nhan 1én trong nhiéu loai t€ bao nuéi cdy, tham chi vao nhiéu
dong t€ bao ma & dé chiing khéng hoan thién dugc chu trinh nhan lén, do dé t& bao
khong bi tan nén rat thuan tién dé lam vecto. Virut vaccinia téi t hop c6 thé biéu hién
gen sdm tao ra protein KN (vi du KN bé mat cha virut viém gan B — HBsAg). KN nay
kich thich lau dai PUMD qua trung gian t& bao.
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8.5.5. Vacxin dua trén ADN

Gen mi hod cho KN clia virut gy bénh dugc tao dong réi gin vao plasmit. Dua
plasmit t4i 16 hgp vao co thé bang cdch vi tiém hodc bang sling ban gen.

— Thudng dugc tiém vao co dé dua gen truc ti€p vao mot s6 t€ bao va cdc t€ bao
xung quanh miii tiém ciing ¢é thé hdp thu dugc gen.

— Sting bén gen ding dé bin plasmit vao t&€ bio nim trén bé mat cta co thé (qua da
va niém mac) nho st dung tdc do cao cha vi dan dao (microprojectile giéng nhu tén lira
ddy). Vi dan la cic hat vang hay vonfram c6 kich thuéc cuc nhé (1 — 4nm) dugc bao
boc bdi ADN va dugc gin vao vién dan 1én: Khi ban, ngdi né lam thudc chay tao 4p luc
i6n ddy vién dan 16n di véi van tée cao trong ndng. Pdu sting ¢6 tdm chén, & giita ¢6 16,
ngan khong cho vién dan 16n ra khodi ndong nhung ddy duge vi dan bin ra qua 16 theo
hinh loe.

— Khi dan & trong t€ bio, cdc plasmit tdi t6 hgp chui vao nhan phién mi r6i chui qua
mang nhan dé téng hop protein KN trén riboxom cla t&€ bao. Protein KN c6 thé chui qua
mang ra khoi t&€ bao dé trd thanh KN tu do kich thich DUMD thé dich (san xut KT)
hoac dugc ché bién, phan cat bén trong t&€ bao thanh cac peptit roi dua ra bé mat t€ bao
dé kich thich BPUMD qua trung gian t€ bao (théng qua t€ bao T doc).

— Vacxin dua trén ADN rdt an toan vi gen doc dugc loai trir, hiéu luc 6n dinh va dé
bao quan, nén thuin tién cho sir dung & cic ving sau vung xa.

— C6 thé thiét k& mot loai vacxin da gi4 do trén cliing mot plasmit chita nhiéu gen
mi hod cho céc protein KN khdc nhau. Vacxin nay s& rat tuyét vdi vi c¢6 thé don gian
hoa duoc tién trinh tiém ching mé rong.

Hoi nghi ban vé€ vacxin chéng HIV dién ra hoi ddu nam 2001 tai Philadelphia (M¥)
cho thdy céng cudce nghién ciru ché ngu AIDS di thu duge két qua nhay vot. Nhiéu loai
vacxin dang dugc thi nghiém trén ngudi, trong dé ding chii ¥ 1a vacxin dua trén ADN
da to ra c6 kha nang tang cudng MD dang ké noi ngudi sir dung. Chic chian khong bao
lau nita bénh AIDS s& khong c¢on 1a méi hiém hoa 16n nhét cia loai ngudi.

Ngudi dit nén méng cho viéc nghién cifu va san xudt vacxin ¢ Viét Nam 12 Yersin,
hoc trd xuat sic cha Louis Pasteur, ngudi ban clia nhan dan Viét Nam. Ong da thanh
lap Vién Pasteur Viét Nam — chi nhdanh hai ngoai ddu tién clia Vién Pasteur Paris tai
ba Lat. '

Trai qua nhiéu buéc thang trim cia lich st trong bdi canh clia nén kinh t€ gap rat
nhiéu khé khan, viéc nghién ctu va san xudt vacxin di khong nhitng phat trién ma con
dat dugc nhimg tién bo dang kham phuc. Trong s6 10 KN diing cho tiém chiing md rong
hién nay thi Viét Nam da san xudt dugc 9 loai. UNICEF ddnh gid Viét Nam 1 nudc
ditng hang thi hai trén thé gidi vé thanh tich tiém ching md réong. Nam 2000, Phé chu
tich nuée Nguyén Thi Binh di trinh trong tuyén bg trude th€ gidi : Viét Nam da thanh
todn xong bénh bai liét. Khé khan con nhiéu nhung nhiing gi Yersin mo udc dang duge
thuc hién.
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B - PHAN CHUYEN DE

~

CAC VIRUT GAY BENH O NGUJI VA PONG VAT

Bdng B.1. DAC DPIEM VIRUT ADN GAY BENH CHO NGUOI

. 88 Vo . Kich thudc AL At gia .
Ho virut sgi ARN | ngoai Capsit @ (nm) Chi dai dién (bénh)
Poxviridae Kép + |Phictap| 200 -300 |Orthopoxvirus (dau mua)
Simplexvirus (HSV - 1)
Varicellovirus (thuy dau)
Cytomeganovirus
(khuyét tat bAm sinh)
Herpesviridae Kép + Dadién | 150 - 200 Lyphocryptovirus — EBV
(bach cdu don nhan gay nhiém,
u Burkitt)
Roseolovirus (HHV - 6)
{ban dao - roseola)
Papiilomaviridae Ké Pa dié 45 - 55 Papiliomavirus
P ep B a dien - {mun cb¢, ung thu cé tf cung, ...)
> . i Polyomavirus (bénh n&o bach
P - - : s nrié '
clyomavitidae Kép Pa dién 45-55 cau nhidu & tién trién)
- . . Mastadenovirus
Adenoviridae Kép - Da dién 60 - 90 (viém hong, viém két mac)
Kép, c6 :
Hepadnaviridae | mdtphan | + | Padién 42 Orthohepadnavirus (viém gan B)
don
Parvaviridae Pon - Pa dién 18 - 26 Erythrovirus (B19)
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Bdng B.2. DAC BPIEM VIRUT ARN GAY BENH CHO NGUOI

. S8 Vo .| Kich thuéc @ s giae en
Ho virut sgi ARN | ngoai Capsit (nm) Chi dai dién (bénh)
Enterovirus (bai liét)
. - " Rhinovirus
Picornaviridae Bon, (+) - |Dadién |22 - 30 (cam lanh thuong)
Hepatovirus (viém gan A)
Caliciviridae Pon, {(+) ba dién |35-40 Norovirus
B (viém da day - rudt cap)
Hepeviridae Ban, (+) - |Padién |27 -34 Hepevirus {viém gan E)
Astroviridae Ban, (+) _ |Pbadién |30 Astrovirus {viém da day -
rudt)
Flavivirus (s6t vang, viém
Flaviviridae Ban, (+) + |Dadién |37-50 néo Nhat Ban, sot Denge, ...)
Hepecivirus (viém gan C)
Togaviridae Ban, (+) (+) |Padién 150-70 Rubivirus (rubella)
- ; Coronavirus
. Do, (+) Deftaretrovirus (bénh hach
i dn, (+ & céu
Refroviridae 2 doan + |Dadién (80 -100 )
Lentivirus (AIDS)
Paramyxovirus
{(cdm lanh, nhiém dudng
hé ha&p)
Paramyxoviridae |Don, (-) + | Xo#&n 125 - 250 Pneumovirus
(viém phot, cam lanh)
Morbilfivirus (sdi)
Rubulavirus (quai bi)
Filoviridae Pon, (-) + | Xodn 790 — 970 Fifovirus (Ebola, Marburg)
Rhabdoviridae Pan, (-) + {Xo&n 75 x130 - 240 | Lyssavirus (dai)
Orthomyxoviridae | Bon, (-) + | Xoén 80 - 120 Influenzavirus (cam)
_ ) Bunyavirus (viém ndo)
Bunyaviridae | P20 () + |Xo&n  |90-100 Y _ .
phan doan Hantavirus (viém phgi)
_ ] Lassavirus (s6t xuat huyét
Arenaviridae Bon, (-) + |xo&n  [50-300 (‘_ vel
phan doan Deltavirus (viém gan D)
; Rotavirus (tiéu cha
Reoviridae Kep, - |padien |78-80 ( , v
phan doan Coltivirus (s6t Coloradodove)
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Bdnh B.3. CAC THU THE CUA TE BAO DANH CHO VIRUT GAY BENH O NGUOI

Ho Virut dai dién Thuy thé cla té& bao
Adenoviridae Adeno typ 2 Integrin o, B3 & oy Psg
Corona 229 E d ngudi Aminopeptidaza N
Coronaviridae
Corona OC 43 3 ngudi | Axit N - axetyl -~ 9 — axtyl neuraminic
Hepadnaviridae Virut viém gan B Thy thé danh cho IgA
Herpes simplex T?:]irt?)ﬁ :tulphat proteoglucan + manncza - 6
Varicelia zoster Heparan sulphat proteoglucan
Herpesviridae Cytomegalo Heparan sulphat proteogiucan + thu thé bac 2
Epstein — Barr Receptor danh cho bé thé CD21 (CR2)
Herpes 7 & ngudi D&u &n glycoprotein clia té bao T4 (CD4)
Chm A Neu - § — Ac (axit neuraminic) d nhom glycosyl
Orthomyxoviridae Cam B Neu - 5 - Ac {axit neuraminic) & nhém glycosyl
CimC Axit N — axetyl - 9 - 0 axetyl neuraminic
Paramyxoviridae Séi Protein diéu hoa b6 thé CD46 (MCP)
ECHO -1 Integrin VLA - 2 {ap Bq)
Picornaviridae Polio Protein ho igG
Rhino Phan tir baAm ICAM - 1
Poxviridae Vaccinia Thu thé cda yéu td sinh trudng bidu bi
Reoviridae Reo serotyp 3 Thu thé adrenalin p
Retroviridae Hiv Glycoprotein CD4 chaté bao T
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Chuong 9
VIRUT ADENO, HO ADENOVIRIDAE

9.1. GIGI THIEU

Ho Adenoviridae bao goém céc virut adeno chita ADN chudi kép, capsit hinh khéi
da di¢n, khong ¢6 v6 ngoai. Virut nay dugc bit ddu nghién cidu tir nam 1953 khi Rowe
va Huebner phan lap tir hach hanh nhan (adenoid) bi cit bd trong ca phiu thuat clia mot
dua tre, vi thé nén duoc goi 12 virut adeno. Thuat ngit adeno bat nguén tir tiéng Hy Lap
"aden"cé nghia la tuyén. T4t ca cédc virut nhan lén dugc trong t&€ bao nudi cay in vitro
hach hanh nhan déu dugc goi 12 virut adeno. Virut adeno thudng dac higu véi mét sé
lodi vat chi ¢6 quan hé gdn giii, gay nhiém tiém 4n duong ho hép trén tao ra triéu chiing
giong nhu cam lanh. P6i khi virut gay vieém phdi nghiém trong & tré em, mét s& it gay
nhi€ém maét. Mét s6 trudng hop nhiém & tré em nhung khong biéu hién triéu ching. Mot
s6 ¢6 kha nang tao khdi u khi tiém vido bon giam nhim nhung lai khong tao khéi u &
di€u kién ty nhién. Khi nhiém vio t€ bdo nudi cdy mo sé gay huy hoai t& bao (CPE).
Mot s6 c6 kha nang gay ngung két héng cau.

Virut adeno c¢6 dang hinh khdéi da dién 20 mat d6i xing dién hinh. Virion c¢6 dudng
kinh 70 — 90nm. L&i ADN lién két v6i protein VP — VIIL. Capsit duoc ciu tao bdi 252
capsome vd 240 hexon. Méi capsome lai duge bao quanh bdi 6 capsome khéc va 12
penton (moi penton ¢6 5 hexon & mbi dinh). Mdi penton gin véi mét sgi glycoprotein
dinh (virut & dong vat ¢6 vi) hodc hai sgi (virut & chim). Dau sgi phdng 1én dang céu
v4i dudng kinh 4nm, déng vai trd ngung két héng cdu va la noi gan thu thé cha t&€ bao
man cam.

Genom ADN kép, dang thang, ¢6 kich thudc 33 — 45kbp, lién két véi protein & ddu
5'. O dau chudi ADN c6 doan lap lai ngugce chiéu (ITR - inverted terminal repeat).
Genom mi hod cho mét lugng 16n protein c4u triic va khéng cdu tric. Protein cdu tric
goém 10 phéan 1l trong d6 3 phan tir polypeptit tao hexon, 1 phan tir polypeptit tao penton
va 1 phén tr glycoprotein tao sgi dinh. C4 5 phéan tf nay nam trén bé mat hat virut con
céc protein khdc nam bén trong hat.

KN cta virut adeno rat phic tap, 3 KN chinh 13 penton, hexon va sgi. Cdc don vi
penton va sdi mang KN dac hiéu typ. KT trong huyét thanh s& turong tic véi cdc KN nay
trong phan ing trung hoa va dc ché ngung két héng cdu. Cac don vi hexon mang quyét
dinh KN dac hiéu nhém. Ching trong tdc véi KT trong phan ting két hgp bé thé. KN
nay ding dé phat hién virut adeno va KT do ching tao thanh.
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Khi cho virut adeno nhén lén trong t€ bao nuoi cdy con phat hién nhiéu KN khong
mang tinh nhiém. Cic KN nay c¢6 vai trd nhat dinh trong x4c dinh typ va nhém.

9.2. PHAN LOAI

Ho Adenoviridae gém 2 chi : Mastadenovirus gay nhiém & dong vat c¢é vu, ké ca
ngudi va Aviadenovirus gay nhiém & chim. Hai chi ndy hoan toan khdc nhau vé KN.
Céc virut adeno & ngudi duge chia thanh 6 chi phu (ky hiéu tir A dén F) dua vao tinh
tuong déng cia ADN. Theo dinh nghia, cdc virut ¢6 phan tir ADN twong déng trén 50%
thi thugc clng mot chi phy, néu tinh tuong déng nhd hon 20% thi virut thudce céc chi
phu khic nhau.

3 mbi chi phu, cdc serotyp virut adeno duge xdc dinh chéo nhd phan ting trung hoa.
Cho dén nay, nguoi ta da phdt hién ra 47 typ & ngudi trong dé cdc typ tir 40 — 47 chi
mdi phét hién trong 20 nam trd lai day. C6 thé con nhiéu typ khac chua duge phét hién.
Mot s6 nha virut hoc thich phan loai theo loai hon la theo serotyp nhung trong lam
sang, nguoi ta lai thich phan loai theo typ hon. Vi the trong chuong nay, ching 16i sit
dung thuat ngit serotyp.

9.3. QUA TRINH NHAN LEN CUA VIRUT ADENOG

Sau khi gan sgi glycoprotein dinh vao thy thé cha t€ bao, virut xam nhap vio t&€ bio
theo kiéu nhap bao. Protein capsit bi phan giai trong t€ bao chat, gin mang nhan, cdn
16i lot vao trong nhan dé€ bat ddu sao chép trong nhan. ADN virut chuyén thanh dang
ADN - histon.

Qui trinh phién ma duoc thuc hién nhd ADN — polymeraza clia 1€ bao chi va do dé
tao thanh mot s6 ban phién ma. Céc ban phién ma nay thuc hién qua trinh ghép néi, loai
bo intron, gan mi va dudi poly A dé tao thanh cic mARN khéc nhau.

— Céc gen sém (cac ving Ela, Elb, E2a, E3 va E4) biéu hién trudc khi sao chép
ADN.

— Céc gen mudn (cac ving L1, L2, L3, L4 va L5) chi biéu hién sau khi khdi dau sao
chép ADN.

— Cdc gen trung gian (cdc viing E2b va IV92) ¢6 thé dugce biéu hién khi ¢ hoac
khong téng hop ADN.

Vung Ela mi hod cho protein di¢u hoa hoat dong cta cdc gen sém khiac déng thoi
tham gia vao bién nap. Cic ban phién ma ARN duge gan mii va duoi dé€ van chuyén ra
1€ bao chat lam nhiém vu dich ma.
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Qud trinh sao chép ADN can phai ¢é protein & ddu chudi (TP - terminal protein),
ADN - polymeraza va mot s6 protein khédc cha virut va cla 1€ bao. Diu tién protein TP
duge téng hop dudi dang tién chat cta TP (pre TP), ¢6 khoi lugng phan tr 80000 sau do
lien két vé6i cdc sgi ADN mdi tao thanh, duge coi la chat méi dé bit ddu téng hop ADN,
dén giai doan lap rip s& bi phan gidi thanh TP truéng thanh c¢6é khdi lwong phan tir
55000.

Vé nguyeén tac, sy khoi ddu sao chép ADN chudi kép, dang thing c¢6 thé tién hanh &
mot trong hai ddu hoac dong thdi ca hat ddu nhung § virut adeno thi chi duge bat diu
sao chép tir mot dau. Hai sgi dugc sao khong déng thdi. Dau tién, hai soi cha chudi
ADN kép duoc tich ra, soi (+) duge dung lam khuén dé téng hop soi (=) bd sung. San
pham thu dugc 12 mot chudi kép va mot chudi don (-). Chudi don () ¢6 hai déu lap lai
va trdi chi€u nén c6 thé bat cap va khép vong, 16i sau d6 mot soi (+) bd sung s& duge
tong hop tir ddu 3'. Két qua la tao thanh mot chubi kép méi. Co ché nay rat ding chd v
vi né khong can téng hgp cdc doan Okazaki trén soi muodn nhu trong trudng hop sao
chép ADN thong thudng.

Sau sao chép ADN la qué trinh téng hgp protein mudn ma chi yéu 1a protein cau
tritc. Qud trinh nay xay ra trong t€ bao chat. Céc protein c4u triic sau khi dugc téng hop
s& dugc van chuyén vao nhan. Tai day, ching tu lip rdp tao thanh v capsit, sau dé
ADN dugc dong géi trong vo dé€ tao virion hoan chinh. Hang nghin virut duge tich luy,
t€ bao nging hoat dong va tan 13, virut 6 at chui ra ngoai.

9.4. DAC PIEM LAM SANG

Bang 9 trinh bay mot s6 bénh do virut thudc cdc serotyp chinh gay nén. Tuy nhién
day chi 12 mot phdn trong todn b cdc bénh dich do virut adeno gay ra. Phan 16n cdc
bénh lay nhiém do virut adeno c6 thé khéng chian doan duoc vi hai 1y do chinh. Thir
nhdt 1a khong biéu hién triéu chiing. Thit hai 1d qué trinh lay nhiém va nhan 1én cla
virut khong di kém véi dich bénh. Chéng han nhu mét lugng 16n serotyp dugc phén lap
tr phan clia bénh nhan khong biéu hién triéu chitng bénh dudng rudt, bén canh do tré
em mang amidan chia virut trong mét thoi gian dat ciing kh4 phé bién. Tuy nhién mét
s6 truong hop nhiém virut adeno lai ¢6 cdc hoi ching rd rang.
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Bdng 9. CAC BENH LIEN QUAN PEN SEROTUP CUA VIRUT ADENO
STT Tén bénh Pai tudng bi nhiém Serotyp lién quan
1 | S6t vieém hong cép : Tré nhd, thi€u nién 1,2,5,6
— Bénh dia phuang .
- Dich Tré nhd, thiéu nién 3,4,7
2 | Viém mii hong két mac Tré & tudi di hoc 3,7
3 |Bénh dudng hd hap cap 4,7,14, 21
4 |Viem phdi Tré em 1.2,3,7
5 |Viém két mach hach Céc ITa tudi 3, 4,11
6 | Dich viém giac - Két mac {Ngudi I6n 8, 19, 37
7 |Haemorrhagic cystitis Tré nhé, thiéu nién 11, 21
(Viém bang quang xuat
huyét)
8 |Tiéu chay, nén mira Tré nhd, thigu nién 40, 41
9 | Nhiém rai rac O ngudi suy gidm MD. Vi dy : 5, 34, 35, 43, 47
bénh nhan AIDS, ngudi ghép tang
(than, tim, phéi, tuy xuong)

9.4.1. Bénh dudng hé hap

Virut adeno thudng gay bénh dudmg hé hap trén & thé nhe véi céc triéu ching nhu :
s6t, chdy nuéc mii va ho. Hiu hét cdac bénh nay 12 do cac typ tir 1 dén 7 gay nén. Cic
typ 1, 2, 5, va 6 thudng lién quan dén qud trinh lay nhiém khu vuc ; cdn céc typ 3, 4, va
7 thudng gay nén cdc dich bénh. Nhin chung, cdc bénh nay it gdy nguy hiém nhimg &
mot s6 it trudng hop cé thé tién trién t6i viem phéi, dac biét 1a & tré nhd. G tré 16n hon
va nguoi & wdi vi thanh nién thi phin 16n virut adeno gy bénh cam lanh. Ching han
nhu mot s6 vu lay nhiém virut adeno trong cdc doanh trai quan doi. Nguyén nhan cua
vu dich nay la & khu déng quan, cdc quan nhan phai thyc hién céc bai tap v6i cudng do
cao dong thoi vi sdng tap thé nén dé bi lay, din dén thanh dich, cdc vu dich nay cé thé
nghiém trong ca vé s¢ lugng ciing nhu mirc dé. Ngoai ra, virut adeno c¢dn gay nhiém
mét dén dén cdc vu dich s6t viém hong, viém két mac.

3 mot s6 béenh nhan nhiém virut adeno xuét hién triéu ching rat gidng vdi ho ga.
Trong mot s6 trudng hgp, ngudi ta phét hién thdy sy déng nhiém vé6i vi khuan ho ga
(Bordetella pertussis). Tuy nhién, mot s6 § ki€n cho rang triéu chung ho ga thuc su [a
do vi khuin giy nén.

9.4.2. Bénh lay nhiém mit

Virut adeno c6 lién quan dén mot s§ vu dich viém mang k&t & Anh. Céc vu nay
thuong xay ra & cdc xuong déng tau. Trude day, ngudi ta cho riang nguyén nhan gay
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bénh la do cdc phoi sdt bidn vao mat khi han vi tén sit. Sau nay méi phét hién ra nguyén
nhén that su 12 do nhiém virut adeno tir dich co thé, nuéc rira méit va dung cu y t€ trong
xuong déng tau. Viéc sir dung cdc dung cu y t€ dugc khir tring k¥ va thudc m& tra mét
mot liéu da 1am cho hién twong nay khéng con phé bién. Hau hét cdc va dich trén duge
xdc dinh 1a do virut typ 8 gay nén (d6i khi do typ 19 va 37). Typ 8 14 typ virut khong dé
phan lap, do vay khong thé dé dang chdn dodn qua cédc trudng hop 1é té (trir cdc vu
dich). Lay nhiém mat do typ 8 thudng khong biéu hién triéu chitng cé hé théng. ]

Nhiéu serotyp khdc gay nén viem mang két, gép phdn gay nén cdc vu dich st viem
hong — két mac.

9.4.3. Bénh 1ay nhiém dudng ruét

Céc typ chinh gay bénh dudng ho hip (typ 1 dén 7) thudng dugc phéan lap tir phan,
rieng & tré nhoé thi ¢6 thé phan lap dugc ca tir miéng. C6 rét it bing ching cho thay virut
adeno gay bénh dudng rudt. Tuy nhién, khi kiém tra miu phan cia tré em bi tiéu chay,
nguoi ta da quan sit thay virut adeno dién hinh véi s lugng 16n. Ding ngac nhién la
trong nuodi ciy t€ bao, ngudi ta lai khéng thé phan lap dugce virut adeno dién hinh vé
hinh thdi. Cho dén nay, dd x4c dinh ring cdc virut adeno nay la serotyp chua biét dén
, va ky hiéu la typ 40 va 41. Hai typ nay déng vai trd ddng ké trong cac vu dich tiéu chay
kKhu vyc & tré em, doi khi chi ding sau virut rota. Theo téng két & mot s& phong thi
nghiém thi s6 vu tiéu chay do virut adeno chiém khoang 1/3 trong téng s6 vu do virut
gay ra. Ciing nhu céc virut tiéu chdy khdc, virut adeno it xuat hién trong phan & nhitng
dita tré binh thudng. Cho dé€n nay vin chua phan biét dugc cic typ gdy bénh va khong
gy bénh c6 mat trong phan. Li¢u cdc typ nay ¢6 gay nhiém dudng hoé hap hay khéng ?
D6 1a mot rong nhitng huéng nghién ctiu méi trong tuong lai.

Ngudi ta phat hién duge 6 typ virut adeno méi (ky hiéu tix 42 dén 27), trong dé 5
typ tir 43 dén 47 cé trong phian cha bénh nhan AIDS, riéng typ 47 ton phén lap dugc tir
phan cua tr¢ nhd khoé manh. Tiéu chay min tinh 12 dac trung & céc trudng hop AIDS.
Tuy nhién, tiéu chdy man tinh do virut adeno vin chua duoc nghién ctru siu.

9.4.4. Cac bénh khac

Trong mét s6 bdo cdo dé cap d&n mot s& typ virut adeno (chi yéu la typ 21 va 22)
dugc phan 1ap tir nuGe tiéu clia tré em bi viém bong dii xuit huyét. Ngodi ra, con cé
cong bd vé két qua phan 1ap virut adeno tit dudng sinh duc nam va nit, cdc virut ndy cd
thé lay truyén qua dudng tinh duc, tuy nhién khong gay bénh nghiém trong. Khong thay
c6 bang chiing nao vé mdi lien quan gifta virut adeno véi hé than kinh vi khéi u &
ngudi. Bing thuc nghiém di chiing minh ring virut adeno c6 thé gay cam tng bién déi
t€ bao nudi cdy mé chuodt déng din dén hinh thanh khéi u & cic dong vat thuc nghiém.

Trong diéu kién thi nghiém ¢6 hé tao ra thé lai gilta virut adeno va SV40 & khi. Thé lai
" nay mang mot phdn genom SV40 va khong con kha nang gay bénh ciing nhu gay ung
thu & ngudi.
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9.5. KHA NANG GAY BENH

Virut adeno chu yéu lay nhiém vao niém mac (dudng hé hdp, ruét va mét) nhung
khong phai tat ca cac trudng hop nhiém déu gay bénh. Cc ving khic nhau thi xuat hién
cdc serotyp phi hop. Tuy nhién, nguyén nhan sau xa cta hién tuong nay van chua dugc
16, ¢6 I€ su phan b6 cla céc serotyp dya vao su phan b6 cla céc receptor dic hiéu. Cic
t€ bao nhiém virut s& chét, nhung mot s6 nghién ctu cho thay sir thai virut qua dudng
rudt va duong hé hap ¢ dia tré binh thudng kéo dai hing tuin dén hing thang. Cic t€
bao mang virut & dudng ho hap la t€ bao lympho (amidan va hach hanh nhan), & dudng
rudt la mang peyer tuong tng. Tuy nhién, diéu ndy chua dugc khing dinh.

Du nhiém virut adeno & bat k¥ vi tri ndo ciing déu ¢é thé lan sang dudng rudt. Cic
chung nhiém duong h6 hap thudng phan lap dugc tir phan, tuy nhién khong thé khing
dinh rdng nguyén nhan duy nhat clia hién tugng nay 13 su thai virut tir dudng ho hap. S&
hogp 1y hon néu cho ring su thdi virut tit phan xdy ra sau qud trinh nhiém thit cip &
dudng ruét, mac di trong hau hét cdc trudng hop déu khong biéu hién céc triéu ching
dudng rudt.

Hién nay, ¥ nghia cia 5 serotyp méi (tir 43 dén 47) déi véi bénh AIDS van chua
dugce bi€t 8. Tét ¢ cdc virut adeno phan 14p tit phan nhd nuéi ciy t€ bao hién nay chua
timg dugc phét hién. Vay cdc serotyp ndy ¢6 ngudn géc tir dau, liéu chiing c6 phai la -
k€t qua clia dot bién hay tdi 16 hgp khéng ?

9.6. CHAN POAN PHONG THi NGHIEM

9.6.1. Phat hién bing kinh hién vi dién ti

Co6 thé quan st thiy cac virut trong cdc miu phan nhd kinh hién vi dién ur, tuy
nhién khong thé xédc dinh dugce cdc serotyp. Khi quan st thudng thiy cdc typ 40 hay 41
xudt hién trong phan véi mat do cao (¢6 the dat tdi 10'° hat/g). Khi virut ¢é mat trong
phén thi khong c6 nghia la virut phai ¢6 mit & miii — hau hay & mat.

9.6.2, Phat hién bang KN virut

C6 thé phat hién virut trong dich miii ~ hdu bang phéan itng MD huynh quang bing
cdch cho KT dac hiéu nhém (KT don dong hay da dong) tic dung truc ti€p véi dich hiit
(khong can ding gac nhung v&i diéu kién la phai chia céc t€ bao dudng ho hap). Su
phét hién cic t€ bao nhiém virut cho thdy bénh nhan dang bi lay nhiém nghiém trong.
Ngoai ra, cé thé phit hién virut béing phan ting MD enzym. Tuy nhién, phuong phap nay
chi ¢6 thé phat hien KN virut ma khéng chi ra vi tri cia KN. Vi th&, khéng thé phan biét
virut trong t€ bao dudng ho hdp (niém mac) quan trong vé mat 1am sang hay chi 13 thé
4n khong biéu hién lam sing.

9.6.3. Phat hién bang ADN

Maét phuong phédp khdc c6 thé phét hién truc ti€p virut trong phan la dién di trén gel
polyacrylamit. Sau khi dién di thi phan tir ADN toan ven s& xudt hién duéi dang mot dai
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bing don gin dinh cua gel. Tuy nhién, dé khing dinh chac chan thi phai xi 1y véi
enzym gidi han va dién di nhiéu ... Diéu ndy din dén cé thé phan biét duge cic typ 40,
41 va cdc typ dac trung, d6ng thdi c6 thé phdt hién thay ca dudi typ. Phuong phip nay
dugc dung dé chan dodn 2 typ 40 va 41 (1a hai typ khé nuoi c4y trong t€ bao) va thay
thé cho phuong phédp chdn dodn bing kinh hién vi dién tir.

9.6.4. Phat hién bang nubi ciy t& bao

Virut c6 mat trong dudng hé hdp (dich hit mii — hdu, dich tiét tir hong), trong nudc
mat, phan va doi khi trong ca nuédc tiéu déu c6 thé phin 1ap bang nuoi cdy t€ bao. Toc
do phan lap virut adeno ¢6 y nghia rdt 16n, néu kéo dai hon 12 ngay thi it ¢6 ¥ nghia
trong lam sang dac biét [a véicdc typ 1, 2, 5 va 6.

Cdc virut adeno gay bénh tiéu chay lai khé phan lap bang nuoi cdy t€ bao hon céc
virut adeno khdc cung cé mat trong phan. Tuy nhién, cdc typ gay tiéu chdy c6 thé nhan
lén phan nao trong t€ bao G293 (dong 1€ bao than phoéi ngudi di bi bién doi bsi virut
adeno), cic KN duge hinh thanh trong t€ bao mang tinh dic hiéu typ va cé thé phat hién
bang phan (tng MD huynh quang sit dung KT dac hiéu typ.

9.6.5. Phat hién bang huyét thanh hoc

Nong d6 KT tang 1én cho thdy sy nhiém virut, tuy nhién ¢6 trudng hop nhiém virut
nhimng khong thay xudt hién KT, nhat 1a & tré so sinh. Phan tng c¢6 dinh bé thé thudng
dugc sir dung dé xdc dinh KN dic hiéu nhém. Phan tng MD enzym ciing xdc dinh KN
dédc hiéu nhém va typ, nhung khong duge st dung rong rii. Phan ing trung hoa cé tinh
dac hiéu typ va nhay hon ca nhung ciing it duge sir dung. Hai phan ting MD enzym va
trung hoa dugc dung chll yéu trong nghién citu hodc chian dodn bé trg tai phong thi
nghiém.

9.7. PIEU TRI

Cho dén nay van chua cé thudce dic tri chéng virut adeno. Pa s6 truong hgp nhiém
virut ¢6 kha nang tv gidi han, chi ¢6 moét s6 it gdy hau qua nghiém trong va thudng
xuyén nén chua cép thiét phai nghién ctu thude chéng virut adeno.

9.8. DICH TE HOC

Virut adeno gay nhiém khu vuc, céc typ tit | dén 7 lay lan dé dang giita cdc cd thé,
dac biét 1a qua cdc giot nhiém. Trong vung dich, dac biét & nhitng noi dong dan cu,
virut thuong lay nhiém qua dudng phan — miéng. Hai typ 40 va 41 gay dich bénh tiéu
chay, (thudmg lay qua giot nhiém).

Khi xdc dinh typ phu nhan thay typ 7 ¢6 8 typ phu (kiéu typ nguyén dudng ky hiéu
la 7b, cdc typ phu con lai duge ki hiéu tir 7a dén 7g) khdc nhau vé vung phan b6. Cic
typ phu cua typ 40 va 41 chua duge xdc dinh.



Chi ¢6 mot phan nho trudng hgp lay nhiém virut adeno duge khing dinh vé virut
hoc. Vi the, nhing ki€n thic dich t& hoc vé virut adeno con qud it 6i. R4t c6 thé trong
quan thé s& ¢6 nhitng nhém c4 thé chiu nhiéu tén thuong do virut adeno hon cac nhém
khéc, chéng han nhu tré em bi viém phdi va ¢6 18 ca bénh nhan AIDS. Chinh vi pham vi
hoat dong rong clia virut adeno nén cén tién hanh nghién cttu sau hon vé virut nay.

9.9. PHONG, CHONG

Nhu da trinh bay & trén, nhu cdu vé vacxin chéng virut adeno khong phii 1a cap
thiét. Hi¢u qua ciia vacxin nhu thé nao ? D6 chinh 12 cau hdi cdn dat ra. KT hnu thong
trong méu c6 thé tranh tdi nhiém virut adeno. K&t qua nghién ciu trén ngudi tinh
nguyén cho thdy sy tdi nhiém it khi gay bénh. Tuy nhién, trén thuc t€ trong cic doanh
trai quan doi vin xdy ra cdc vu dich do virut adeno. Diéu nay théi thic cic nha khoa
hoc thir nghi¢ém cac loai vacxin chéng virut duéi dang vién con nhong. Vacxin c6 tic
dung phdng bénh va dugce chi dinh ding trong quan doi.

Mot vén dé quan trong khic 12 vén dé vo tring dung cu va sin xuft ra cic Ong
thudc tra mat mot lidu 1a cdch 16t nhat dé phong trénh lay nhiém virut adeno. Tuy
nhién, viém két mac 14 bénh khong thé tranh khoi khi bi st viem hong két mac.

9.10. CAC VIRUT DI KEM

Cdc virut ndy duoe goi 1a AAV (adenovirus associated virus) 1a thanh vién cla ho
Parvoviridae. Cic AAV ¢6 dudng kinh 1 22nm, thudng ¢6 dang luc gidc nhiéu hon Ia
dang tron, chita ADN don, khong day di. AAV thudc chi Dependovirus ¢6 nghia 1a phu
thuéce vao virut adeno (hodc virut herpes simplex) dé hoan thién chiic ning. AAV thuc
su (hay con goi la virut v¢ tinh clia virut adeno) khong gay bénh, ¢6 thé phat hién
mot s6 lugng 1én AAV trong phan cha bénh nhén tiéu chay ciing véi cdc virut khac va
mot lugng nhéd virut adeno kém theo. Khong mét AAV nao cé thé nhan lén trong nudi
cdy t€ bao.
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Chuong 10
VIRUT PARVO, HQ PARVOVIRIDAE

10.1. GIO1 THIEU

Parvoviridae 13 ho virut ¢6 kich thude nho, khong ¢6 vé ngoai, genom la ADN
chudi don, dai. Gay nhiém ca § dong vat cd xuong séng v khong xuong song. Qui
trinh lap rap xay ra trong nhan.

Ho Parvoviridae c¢6 2 ho phu 1a Densovirinae véi 1 chi la Densovirus va
Parvovirinae v6i 3 chi 1a Dependovirus, Parvovirus va Erythrovirus.

_ — Densovirus 13 nhém virut parve giy bénh & coén trdng, béo Cénh vy
(Lepidoptera), cling c6 thé & ca bo Hai canh (Diptera) va bé Cénh thing (Orthoptera).

Virut chita genom ADN chudi (-) hodc (+) nhung dugc boc trong cdc hat riéng.
Virut thudng nhan 1én trong &u tring, thi€u tring va cd & con tring treong thanh. Khi
nhéan 1&én can phai ¢6 su hd trg clia cdc virut khdc duge goi la virut hé trg (helper virus).
Virut thudng két thanh dim trong nhan tao thé vii.

— Dependovirus 1a nhém virut két hop vdi virut adeno (AAV — adeno associated
virus). Day la virut khong hoan thién, mudn nhan 1én ching phai cdn su dong nhiém va
trg gilp cta virut adeno. Cac thanh vién clia Dependovirus gay nhiém & nhiéu loai dong
vat khac nhau, k€ ca ¢ ngudi nhung chua ¢6 triéu chitng gay bénh cho ngudi. AAV — 1
va AAV — 4 gay nhiém chii yéu & khi. AAV - 2 vd AAV - 3 gay nhiém & ngudi, con
cdc AAV khic gay nhiém & ché, bo, ciru, ngua va chim.

— Parvovirus 13 nhém virut parvo déc 1ap, khi nhan lén khong cin sy trg gilp cla
virut khac. Parvovirus gay nhiém & nhiéu loai dong vat, la tdc nhin gay chét ché, meo.
Pa s6 virion clta Parvovirus chi chita mot chudi ADN don, (=), & ddu 3' va 5' ciia chubi
ADN khoéng cé doan lap lai nhung lai ¢é trinh tu palindrom (trinh tu doan xudi nguge
nhu nhau).

Ddu 3' hinh thanh mot cau tric bac 2 hinh chit T, con ddu 5' hinh thanh cdu tric
dang kep téc. Qua trinh sao chép tién hanh tit mot vi tri & ddu 3' dé tao chudi ADN kép
dang RF. Tir RF téng hgp mARN va genom ADN (-) giong nhu & cdc virut ADN (-)
khéc. Mac du khi nhan lén khong cin su hé tro clia cdc virut khic nhung lai cdn su hd
trg clia t& bao. Diéu nay biéu hién 16 trong chu ky t€ bao (& cudi pha S va dau pha G2).
Do vay, ¢ caic mo dang phan chia, sy nhdn 1én cla virut xay ra rdit manh mé. Virut gay
nhiém trong hé dudng rudt, hé tao mdu, trong bao thai. Tinh mén cam d6i véi virut lién
quan dén giai doan nhit dinh ciia qu4 trinh biét hod t€ bao. Vi thé, sy lay nhiém virut
parvo s& kém theo cdc triéu triing dac trung nhu mat diéu van tiéu nfo & meo hay r6i
loan phét trién & nguoi. :

— Erythrovirus la cac virut parvo nhan Ién trong tién t€ bao héng ciu & tuy xuong
ma khong cin su hd trg cua cac virut khéc, trong dé ¢é virut B19 gay bénh & ngudi.
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Virut parvo rong déi bén khi & diéu kién bat lgi. Vi du ching cé thé ton tai &
56°C trong vong 1 gi®, 0 pH 3 - 9, chiu duge su tic dong cha mot s§ enzym proteaza vi
dung moéi lipit. Ching bi bat hoat & 80°C trong 5 phit béi formaldehyt hydroxylamin,
B - propiolacton, céc chat oxi hod hoac duéi tia tir ngoai.

10.2. CAC VIRUT PARVO GAY BENH G BONG VAT

O giai doan chu sinh, FPV (feline parvovirus) gay bénh mat diéu van ¢ méo con, vi
lic nay 16p hat ngoai cha tiu ndo dang phan chia manh nén tré thinh muc tiéu cho
virut tan cong. Khi dong vat thoi b thi cdc t&€ bio bidu mo {crypt epithelial cells) c6
chu ky 1€ bao kéo dai 8 — 12 git nén 14t man cam véi FPV. Hau qua cta nhiém virut 13
viém rudt,

0 ché, khi nhiém CPV (canine parvovirus) trong giai doan chu sinh sé bi viém co
- tim vi ¢ ché con, co tim phét trién manh va c¢6 chi s6 gidn phan cao. Song néu CPV
nhiém vao ché 16n thi khong pay viem rudt.

Bach cdu ciing 13 muc tiéu tdn cong cua FPV va CPV, do dé chd, meo tir 2 - 4
thdng tudi néu bi nhiém virut thi d& bi bénh gidm bach cdu va viém ruét.

G con triét, khi bi nhiém MEV (mink parvovirus) thuong bi viem rudt nghiem
trong. Day la tri¢u chiing dac trung nhat & giai doan chu sinh. Ngodi ra, triét cung bi
nhi€ém béi mot virut parvo khdc gay bénh Aleut (ADV -~ aleutian discase virus). O con
kit méi sinh, ADV gay nhiém dudng ho hip cap vi ching nhiém vao phé€ nang typ 1L
Tuy nhién, cic t€ bao nay chi bi min cAm v4i virut nhiém sinh san khi ching mai dé,
con vé sau chiing nhiém dai ding trong trung tam médm cha hach lympho, trong tuong
bao clia nhiéu co quan, ting y ~ globulin huyet va gy chét do suy thin man ma nguyén
nhén la viém ti€u ciu than do phitc hgp mién dich.

G loai gdm nham, virut parvo thudng gay triéu chimg & cdc vat chi tr nhién. Ngoai
ra, chiing cing thudng gay nhiém & lon (PPV — pig parvovirus). Ngudi ta da phan lap
dugc PPV trong tinh dich, 4am dao, mau mé cta lon bi thiéu ning sinh san. Khi lon bi
nhiém virut trong thoi k¥ mang thai s& truyén cho thai, gay chét luu.

Nam 1994, phdt hién thdy virut SPV (simian parvovirus) gdy bénh thi€u mdiu
nghi¢m trong & khi kém theo nhiém dai dang. Diéu nay c6 thé 1a do sy déng nhiém véi
virut retro & khi gay itc ché MD.

10.3. VIRUT PARVO GAY BENH G NGUOI - VIRUT B19

Virut B19 dugc Cossart va déng sy phan lap 14n ddu tién nam 1975 khi kiém tra
HBsAg trong médu ngudi bing k¥ thuat dién di MD d&i .

10.3.1. M5 ta

— Virut B19 ¢6 dang hinh khdi da dién, khong c¢6 vé ngoai, dudng kinh trung binh
26nm, genom la ADN chudi don (5600 nucleotit) v&i cdu tric dic trung. O hai ddu ¢6
trinh tu palindrom lap lai nguoc chiéu. ADN ¢6 thé 1a chudi (+) hosc chudi (~) dugc
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dong géi riéng trong cdc hat khic nhau. Ty 1& cdc chudi nay 13 tuong duong nén khi
tach ADN chiing ¢6 thé bat ciap v6i nhau dé tao chubi lai (ADN kép). Trong virut B19,
ving ma hod cho 14t ca cdc protein déu ndm & chudi (+). Déng thoi, trén 2 chudi nay
con ¢b hai khung doc 16n bao triim hét toan bo genom va hai khung doc nho hon.

— Capsit ¢6 2 protein la VP1 va VP2,

— C6 9 ban phién ma duge xdc dinh trong t€ bao nhiém. T4t ca cdc ban phién ma
déu khdi ddu tir mot promoter chung nim & phia trdi don vi ban d6 6. Mot ban phién ma
tao tir khung doc 16n phia trdi ding dé dich ma tao protein ciu tric. Trong khi d6, 4 ban
phién ma cta khung doc 14n phia phai dang dé tdng hgp protein VPI va protein ¢6 cau
tric nhé hon la VP2, Ngoai ra, 4 ban phién ma tir khung doc nho ma hod cho protein ¢é
khdi lugng phan tlr 11 kDa va 7,5 kDa vdi chitc niang cdn chua rd.

Protein phi cau triic 16n NSI (71kDa) gén vao ADN caa t€ bao tién hanh hoat hod
dang transpromoter P6. Day la protein gay doc déi vdi t&€ bao dong vat cd vi. NSI cing
tham gia vao su sao chép ADN ciia B19. VPI va VP2 duge hinh thanh t&r mét khung doc
nén ¢é cau tric giong nhau.

10.3.2. Triéu chitng 1am sang cua cac bénh do virut B19 giy ra
B19 ¢6 thé gay bénh nhe khong biéu hién triéu ching, bénh dudmg ho hdp, gay ban
do, dau khép hoac thiéu mdu trim trong.

— Bénh nhe

B19 gay nhiém kha phd bién & tré em, bénh thudng nhe (50% khong biéu hién triéu
chitng). Cic trudng hgp biéu hién triéu ching lién quan dén bénh dutng ho hip nhung
khéng dic hiéu. Bénh biéu hién gidng nhu ciim, nhat 1a & giai doan khi virut xut hién
trong mau (viremia).

— Bénh ban dé truyén nhiém _

Thudng rat hay gip & tré em tit 4 — 11 tudi, con duge goi 1a bénh thi 5 vi theo cach
phan loai cd day la bénh thd 5 trong s& 6 loai bénh ban d6 & tre em. Théng thuong,
bénh biéu hién nhe, xudt hién cdc vét ngoai ban d6 & mit giong nhu mé bi tit nén con
duge goi 1a bénh "tdt ma". Doi khi trudc dé bi st nhe sau d6 lan nhanh xuéng minh va
chi, déi khi biéu hién dang rdt sin, dang sdi hoac dang ludi, mong nudc, xudt huyét
hodc ngita. Ban do chi ton tai vai ngay réi lan. C6 thé kem theo triéu ching vé bénh
bach huyét hoac khép. Bénh khép it gap & tré nhd ma thudng thdy & ngudi 16n. Ban do
thudng gidng rubella nhung vét d6 thudng khong c6 dang ludi. Néu khong xét nghiém
tai phong thi nghiém ma chi dua vao dac diém lam sang c6 thé lan véi rubella, di ting
hoac s6t do virut. Riéng véi tré nhd, néu xudt hién ngoai ban trén md thi ¢é rat nhiéu
kha nang do B19. Mot s6 trudng hop con xuat hién vét mau tia.

—~ Bénh khop

Nhiém B19 & ngudi 16n chil y&u biéu hién dau khdp. Khoang 80% & phu nit va 10%
& tré em Kkhi bi nhiém B19 ¢6 biéu hién dau khdp. Bénh khép do BI9 rat giong bénh
khép do rubella. Viém khép c6 dac diém d6i xding hay viém & cdc khdp nho (ban tay,
cé tay, ddu géi, mit cd). Triéu chiing vé khdp mat di sau 2 tudn nhung cling ¢é trudng
hop kéo dai vai thing.
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— Con kich phdt bat sdn nhdt thoi

B19 1a nguyén nhan chit y€u gay con kich phdt bat sdn phdt sinh dot ngot & nhitng
nguoi bi bénh tan mdu man tinh. Hau hét cac bénh tan mdu déu c6 thé bi nhiém virut
B19 nhu bénh héng cdu hinh liém, thi€u hut enzym hong cdu, bénh héng cdu do di
truyén, bénh thiu mdu ving bién (thalassemia). O céc bénh nhén nay lugng globulin
giam, t€ bao ludi & mau ngoai vi bi bién mdt. Trong tuy xuong khéng c6 tién 1€ bao
héng cdu. Su hinh thanh t& bio hdong ciu ngung lai trong 5 — 7 ngay gay thiéu mau rat
tram trong, de doa tinh mang ngudi bénh. Vi the, & pha cap can truyén mau Kip thoi.
Sau 1 tuin, tuy xuwong mau chéng phuc hdi, hdng cdu tang, hemoglobin tré vé trang théi
on dinh. Céc sy kién trén mang tinh kich phat va nhit thoi.

— Nhiem BI9 & bénh nhdn thiéu hut MD

Nhiém B19 ¢6 thé gay thi€u mdu man tinh & cdc c4 thé suy gizm MD (nhu hoi
chitng Nezelof, ung thu bach cdu, nhiém HIV). Virut xuat hién trong mau & giai doan
cd thé thi€u mdu va do d6 chi cé thé c6 DUMD yéu ét. Thong qua hinh anh cda tuy
xuong c6 thé thay sy biéu hién dién hinh ciia bénh kich phét bit san phéi hgp v4i bénh
thiéu mau.

— Nhiém BI9 & phu nit ¢6 thai

Mot s6 trudng hop nhiém B19 ¢6 thé 1am tang ty Ié sdy thai hoac thai chét luu, do
thai bi thi€u mdu ning hodc suy tim do xung huyét. Khoéng cé bang ching cho thdy BI9
gay di tat bdm sinh. Hau hét, phu nit mang thai nhi€m virut B19 déu sinh n& dii thang va
binh thudng.

10.3.3. Chin doan
— Dung ky thuat MD dién di d6i huu (CIE) dé phdt hién virut trong miu huyét thanh.
— ELISA dé€ xdc dinh IgM dac hiéu virut.

— PCR d¢ xic dinh ADN cda virut trong mé va trong méu.

10.3.4. Diéu tri

Hau hét cdc benh do B19 gay ra thudng & thé nhe, bénh ¢6 thé ty khoi ma khong
cén diéu tri, riéng & ba trudng hop gay thi€u mau tram trong thi phai truyén méu :

-4 bénh kich phat bat sin nhét thoi cin truyén mdu dé giiip co thé chéng d& moét
thoi gian khi t€ bao mdu ngling sinh san, sau dé co thé xuit hién DPUMD nhanh chéng
dé tiéu diét virut.

— O bénh nhan thicu hut MD khéng c6 kha nang tao KT trung hoa, do dé cdn truyén
mdu va immunoglobulin ctia ngudi binh thudng trong 10 ngay, nhd thé ma cé thé 1am
hét virut trong mau.

— Nhi€ém B19 & b2o thai 1dm mat khi nang MD. Viéc truyén mau vao tir cung la
phuong phdp bl dap sy thi€u méu, nhd vay dida tré cé thé duoc sinh di thing va
binh thudng.
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Chuong 11
VIRUT PAPOVA, HQO PAPOVAVIRIDAE

11.1. GIGI THIEU

Papova 13 tén chung chi virut thugc ho Papovaviridae. Ho nay gdém hai chi la

‘apillomavirus va Polyomavirus. Tén clia ho virut 1a do ghép tir hai chit dau cha hai tén

:hi (pa — va po -). Day 1a nhém virut c6 kich thudc nho, capsit hinh khéi da dién, chia
genom ADN va thudng dugc quan tam do ¢6 kha nang gay khoi u.

Virut polyoma (poly = nhiéu, oma = kh6i u) 12 nhém virut ¢6 tinh dac higu loai cao.
Cho dén nay chua c6 tii liéu nao cong bs virut polyoma gay khoi u 4c tinh & nguoi. Céc
thanh vién cla virut polyoma da dugc bi€t dén bao gém : virut K & chudt, SV40 6 khi,
BK va JC & ngudi (tén hai virut bit nguén tir tén hai bénh nhan déu tién). Cac virut nay
chi gay u 4c & dong vat. Virut papilloma néi chung viét tat 1a PV, riéng loai gay bénh
cho ngudi viét tat 1a HPV (human papillomavirus). Day 1a nhém virut ADN dac hi¢u
loai, gay nhiém chon loc cho biéu mo da va niém mac & nguoi va déng vat. Virut
papilloma khong nudi cdy duge trén moi trudng nhan tao. Moi kién thic cé duge vé
virut niy déu nhd cdc nghién citu bang sinh hoc phén tir.

Virut papilloma gay bénh mun céc, u xo biéu mo va thudng gy tdn thuong nhe
(u lanh). Tuy nhién, cling di phét hién thdy virut nay gay bénh ung thu & tho, bd va
gia cam.

11.2, VIRUT PAPILLOMA

Virut papilloma c¢6 dudng kinh 50 ~ 55nm, khong ¢6 v6 ngoai. V& capsit cau tao tir
72 capsome. Genom 13 ADN chudi kép, khép vong, siéu xoin, chida khoang 7900 cap
bazg. C6 161 70 typ gay nhiém cho ngudi. Cic typ ndy dugc xdc dinh bang céch lai
ADN ciia typ nghién cttu va cdc typ dd biét. Néu mitc do twong déng nhé hon 50% thi
coi nhu 1a typ mai.

11.2.1. Qua trinh nhén l1én

— ADN cia virut dugc tim thdy trong c4c t€ bao gdc cha biéu mo, con hat virion
hoan chinh thi lai tim thdy trong 16p t&€ bao thugng bi. Diéu ndy dugc quan sdt & cdc t€
bao simg di biét hod & giai doan cudi. Nhu vdy. ¢ mdi lién quan gida qua trinh nhéan
1én cha virut vi qué trinh biét hod mo. O cdc t&€ bao nhiém sinh sén thi ADN tén tai &
dang episom, con khi bi tén thuong 4dc tinh thi ADN virut gan vao vi tri bat ky trén
genom cua t& bao.

— Ving E (e — early : gen s6m) cia ADN chtra cdc khung doc m¢ ma hod cho céc
protein tham gia vao qud trinh sao chép, phién ma va chuyén dang t€ bao.
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Bdng 11. CAC BENH DO CAC TYP HPV GAY RA

Bénh Céc typ HPV phai hgp
Mun cdc sdu & ban chan 1,4
Mun cdc théng thudng 1,2, 4, 41
Mun céc thudng ¢6 3 ngudi ban thit 7
Mun céc xep 3,10, 27, 41
Mun ¢6c trung gian ' 10, 26, 28
NGt ruéi bidu mé 5,8,9,12, 14,15, 17, 25, 29, 36, 46, 47
Condilum dudi da 6, 11, 40, 45, 51
Khéi u ndi biéu mé chua phéan hoé 33, 35, 42, 45, 51
Bénh Bowen (ung thu biéu md) 16, 31
U gai thanh quan 6, 11, 30
Tang san biu md & bénh Heck 13, 32
U gat két mac 6, 11
Cac bénh khac 37,38

~ Ving L (1 - late : gen muoén) cé hai khung doc m& mi hod cho protein capsit.
— Ca hai protein E1 va E2 déu cdn cho qud trinh nhan lén.

~ Ving ki€m soat dai (LCR — long control region) lam nhiém vu kiém sodt qua
trinh phién ma.

— Khi gan vao enhancer nam trong viing LCR, protein E2 s& thic ddy hai gen E6 va
E7 phién ma. Hai gen nay chiu trich nhiém giy chuyén dang t& bao. Protein E6 tuong
tac vOi protein p33 con protein E7 tuong téc véi protein nguyén bao ludi, do dé 1am bat
hoat ching dan dén lam mat khd ning Gc ché qud trinh tang trudng cla t€ bao, lam 1€
bao chuyén sang dang ung thu.

— Khi protein E1 bat hoat thi ADN virut s& gan xen vao vi tri bat ky trén NST ciia t&
bao chu. E4 lam xep khung t& bao, con E5 & mét s6 typ HPV ¢6 hoat tinh gay chuyén
dang t& bao. '

11.2.2. Pac diém lam sang va bénh sinh

11.2.2,1. Mun céc o da

Bénh thudng xuat hién khi tudi con tré. Biéu hién lam sang tuy thude vao typ HPV
va vi tri gay nhiém. Mun céc thong thudmg thay & ban tay biéu hién & cic u 18i, cing,
mau nau. Mun céc ban chan khdc véi mun c6c & cic noi khdc 12 luoén an sau. C6 thé
phan bi¢t vdi chai chan & ché néu cao di sé thdy mao mach bj tic va dé bi chiy mdu.
Mun c6c det thuong thay ¢ tré em, moc & mat, ¢, nguc, mat gap clia canh tay va chan.
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11.2.2.2. Mun c6c hdu mén —sinh duc

Mun c6c sinh duc con duge goi la codylomata acuminata thudng moc & da, niém
mac, ¢o quan sinh dyc va quanh hau mén. Con dudng liy lan chlh y&€u qua quan hé
tinh duc.

ba&i véi nam gidi, mun thudng moc & miéng niéu dao rdi lan ra xung quanh hodc
ciing ¢6 thé moc d bat ky noi nao clia duong vat.

beoi vai nit gidi, mun cée trude hét xuat hién & mép sau va moi nho, sau lan vao am
dao va ¢d tir cung. Trong d6 & phén ¢é tir cung rat khé phat hién vi bi che khuat bdi 16p
mang nhay, do d6 phai sit dung dung cu soi am dao vk cén xit 1 bing axit axetic 5% dé
lam tring biéu mo, trong khi dé cac t& bao binh thuémg vdn ¢6 mau hong. Khoang 12%
phu nir phdt hién thady ¢6 ADN clia HPV trong cé tit cung.

11.2.2.3. U nhu hé hédp tdi dién

Bénh dugc dac trung boi su xuit hién cta cdc u nhii lanh tinh dang vdy & mang
nhay dudng ho hdp nhat la & thanh qudn, nguyén nhan la do nhiém virut typ 6 va 11.
Tré em thudng bi nhiém qua dudng rén, con ngudi 16n thi chi yéu lay qua quan hé tinh
duc hoiac ti€p xiic qua miéng.

Khi bi tén thuong nang s& gay ra tiéng thd rit va ¢6 thé gay tic dudong ho hap trén.
Lic dé can phau thuat khan cdp dé m& thong khi quan. Sau diéu tri, bénh thuong bi tdi
phit va bénh c6 thé lan t6i phé quan ciing c6 khi téi phé nang, tao thanh nhiéu nang dan
dén tu vong.

11.2.2.4. U nhu miéng

HPV gay u nhd va t6n thuong lanh tinh & mang nhay miéng va ludi. Ching 1y qua
ti€p xdc dudng miéng va quan hé tinh dyc. U nhid gay t6n thuong niém mac miéng goi
12 u nhd miéng mau dd. U nhu ciing cé thé chuyén dang thanh dang u 4c tinh.

11.2.2.5. Virut HPV va ung thu
— Céc tén thuong tién ung thit dudng sinh duc :

+ Bénh ung thu 4c tinh ¢6 t& cung xudt hién sau khi 16p biéu mé bé mat chuyén
dang ung thu dugc goi 14 ung thu biéu méd trong cé tr cung (CIN — Cervical intra —
epithelial neoplasia). Qud trinh tuong tu xay ra tai cac vi tri khac nhau ¢ ca nam va ni.
PIN & duong vat (p — penile), VIN & am ho (v —~ vuival) va VaIN & am dao (Va -
vaginal). Su chuyén dang diu tién xay ra & 16p biéu mo sau nhat, 16p mam v t&€ bao bt
thudng, sau lan ra 16p bé mat. Dua vho su xudt hién cdc t&€ bao bat thudng ¢ it ca cic
16p bi€éu m6 da mat kha nang phan 1ép va biét hod, c¢6 thé chia tién trinh bénh ra lam 3
c&p do tur CIN — 1 dén CIN - 3.

+ Nguyeén phan chi xdy ra & 16p thugng bi. 30 — 50% bénh nhan nhiém CIN - 3 (typ
16, 18). Sau 10 nam s& chuyén thanh ung thu xam nhi€m éc tinh do virut (invasive
cancer). Hién tugng nay it xdy ra & cap do CIN — 1 va CIN - 2.
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~ Ung thu t€ bao siing (1€ bao vay) :

+ M0i lién quan gifta virut mun cdc va cic ung thu da, thanh quan va duong sinh
duc da dugc phat hién tir lau. Khoang 1/3 ngudi bi mun céc loan san biéu bi (EV —
epidermo dysplasia veruciformis) do khi con tré, da da ti€p xic nhiéu véi dnh sing mat
troi, sau s€ chuyén dang thanh ung thu 4c tinh.

+ Ung thu xam nhiém thudng xay ra & dudng hau mon — sinh duc. 95% ung thu
xam nhiém & ¢d tir cung phat hién c6 ADN cta virut HPV,

11.2.3. Dich té hoc

— Sy lay nhiém HPV mun céc thudng xay ra lic con nhé, do ti€p xic véi ngudi
hodc dung cu bi nhiém virut. Virut muén dén duge 18p ddy clia da thi phai thong qua
vét xudc nho trén da.

— D6i v6i ngudi trudng thanh, sy lay nhiém mun céc tinh duc la do quan hé
tinh duc.

— Tré so sinh bi u nhi thanh quan do me truyén qua day rén.

11.2.4. Chan doan

— Xét nghi¢m mo thdy hién tuong ting simg hod clia 16p bé mat, 16p d4y phinh lén
va mat tinh mo hod clia cau tric bi€u bi.

~ T€ bao biéu mo thay déi, xuat hién t& bao chia khong bio.

— Xac dinh KN mang dac hiéu bang phan ing MD.

- — Khuéch dai ADN bing phan ving PCR, sau d6 dinh typ bing cdch lai ADN véi typ

da biét.

11.2.5. Diéu tri

— Phau thuat lanh, dit thuée chdy bong, dét dién, cét bd bing phiu thuat laze. Gan
day, dung bién phdp ddn bang keo vai 1én mun céc, sau 6 ngay béc ra, sat xa phong ria
sach réi lai dén ti€p 6 ngay (16i da khong dén 2 thing) cho dén khi mét hin. Khi ddn s&
tao PUMD tai ché chéng virut.

— Phuong phdp don gian 1a ding axit salicylic, tricloaxetic va formalin. Mot sd loai
mun céc duge diéu tri bing cdc chdt gay doc t€ bao nhu podophylin, bleomycin va 5 —
fluorouracil. Trong déng y, dung 14 kinh gidi cha xdt nhiéu I4n, truc ti€p lén mun céc.

11.3. VIRUT POLYOMA

Polyoma c6 v6 capsit hinh khéi da dién gém 72 capsome, duong kinh 42 — 45nm.
Genom la ADN chubi kép chita 5000 ciip bazo. Giong nhu & virut papilloma, ADN clia
virut polyoma 1a siéu xodn nhung ca hai mach déu mi hod cho protein cua virut. Hai
virut gay bénh chit y&u cho ngudi 1a BKV va JCV.
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11.3.1. Qua trinh nhin lén

JCV vira ¢6 tinh dac hiéu loai vira ¢4 tinh dac hiéu mo6. Khi nudi ciy nhan tao,
ching chi nhan Ién trong t€ bao than kinh dém phéi ngudi. Sau khi t& bao bi nhiém,
thdy xuat hién khdng nguyén T nhé va T I6n trong nhén, do gen sdm ciia ADN ma hod
sau d6 mdi bat ddu phién ma ving gen mudn dé téng hop protein cdu tric VP1, VP2 va
VP3. Trong t€ bao nudi cdy, virut ¢6 chu trinh nhan lén trong vong 36 — 44 gid sau dé
phé v& t& bao dé€ chui ra ngoai.

11.3.2. Dic diém lam sang va bénh sinh

BKV va JKV thuong phan lap duge tit nudc tiéu va 6ng than cha ngudi cé thoa hiép
MD, riéng JKV con ¢é thé phan l4p ti¥ ndo. Ngoai ra, genom cia BKV va JKV con duge
tim thay trong amidan, lach, hach lympho, gan, phdi va gin diy con phat hién thay
trong bach cau.

Lay nhiém 14n ddu thudng khoé chén dodn, do khéng xudt hién cic triéu chitng 1am
sang dac trung. :

BKV va JKV nhiém & phu nit mang thai kha phd bién, thudng la do hoat hoi céc
virut tiém tang. Mac dit khong thay c6 triéu chimg dac trung nhung dé dan dén tré bi dé
non va vang da. Khong thiy ¢6 bang ching lay nhiém qua nhau thai. Virut polyoma
thudng lay nhiém & cdc bénh nhan ghép than, gan.

11.3.3. Bénh nio bach cdu nhiéu & ti€n trién (PML)

PML (Progressive multifocal leuco — encephalopathy) 13 bénh ndo thudng xay ra &
nguoi 1on tuéi nhung gdn day ciing phat hién & bénh nhan ghép than tré tudi hoac bénh
nhéan bi AIDS. Bénh nhan bi mat myelin trong hé than kinh trung vong va & ban cau tiéu
nfo. Nhifng bi€n déi duy nhat ¢6 thé nhan thdy 13 € bao thin kinh dém it nhénh bi
phong lén bat thudng, nhian chia nhiéu chat nhiém séac, doi khi xuat hién cdc thé 4n
nhap va kiém. Virion polyoma c¢6 thé xuit hién trong cdc t€ bao nay. Cédc t€ bao sao cé
thé bi virut chuyén dang thanh t€ bio ung thy. Nhiém virut JCV & bénh nhan PML 12
nguyén nhan lam mat myelin, virut nhan [én trong cac t&€ bao than kinh dém {t nhanh va
pha huy bac myelin. Myelin 12 phitc hgp gém protein va photpholipit tao thanh bao
xung quanh sgi truc clia mét s6 noron, tao ra sgi than kinh myelin (hay sgi tuy). Cdc soi
than kinh myelin truyén cdc xung dong nhanh hon sgi khéng ¢6 myelin. Do dé, viéc
mat myelin anh hudng truc ti€p dén qud trinh din truyén xung thin kinh.

11.3.4. Chin doan phong thi nghiém

— BKV va JCV rat khé phan 14p nén chi c6 thé phdt hién bang cich soi dudi kinh
hién vi dién tr m4u dich nio hoic can nudc tiéu.

— Phat hién KN virut bang MD huynh quang gidn ti€p & cac t€ bao tréc ra trong
nudc tiéu hodc cdc miu mé ndo cé dinh bing axeton.

— Dai v6i céc t& bao ¢6 biéu hién thay ddi hinh thdi dac trung, vi du nhu t&€ bao thin
kinh dém & nio bi sung phéng, t€ bao chét c6 bot va nhan to, t€ bao chuyén tiép chita
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thé dn nhap c6 trong nudc tiéu thi ¢ thé phat hién bang phuong phap lai ADN.IDEmg
PCR dé khuéch dai ADN trong dich ndo tuy két hop véi viéc xac dinh KT trong nio tuy.

— Hau hét cdc phuong phap huyét thanh dé xédc dinh KT khang BKV va JCV la phan
ing tGc ché ngung két héng cau. Su tang ham lugng IgM ching té bénh nhian méi bi
nhiém virut.

11.3.5. Diéu tri

Cho dén nay chua thay c6 phuong phép diéu tri PML mot cach hitu hiéu ma chi c¢é
thé cai thién tinh hinh bang cytarabin, dac biét 1a néu dua vio v6 ndo tuy trong mot thoi
gian dai.

11.3.6. Virut SV40

SV40 la virut polyoma, dugc phan lap tir khi (SV — simianvirus) va la mot trong
nhiing phan tir di truyén ddu tién duge nghién ciu bang ky thuat di truyén va duoc sir
dung rong rai lam vecto dua gen vao t€ bao eukaryota.

SV40 la virut ¢6 cau tao don gian, khong cé vo ngoai. Capsit ¢6 dang khéi da dién,
chira 72 capsome va khong chita enzym. Ngoai protein capsit cdn ¢ protein histon, c6
nguén géc tir t€ bao chu va gan vao ADN cua virut. Protein histon déng vai trd trung
hoa dién tich am, bat nguén tir nhém photphat cia ADN va lam cho ADN nén chat lai.

Genom clia SV40 gom mot phan tirt ADN chudi kép, khép vong véi 5243 ciap bazo,
cau tric siéu Xxoan nam trong virion.

- Protein

intron mudn
Khdi dau Protein
sao chép sdm

Khang nguyén T lén

Intron T nho

Intron T 16n

Hinh 11. Ban dé di truyén cGa SV 40
VP1, VP2 va VP3 la cac gen ma hoa cho 3 protein tao v ngoai cla virut

Qud trinh sao chép va phién ma ti€én hanh trong nhan nhung protein sau khi duoc
tong hop trong t€ bao chat lai dugc van chuyén vao nhan dé tién hanh lip rap trong
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nhan. Qua trinh nhan lén dugc chia 1am hai giai doan : giai dean som va giai doan
mudn. Trong giai doan sém, viung gen sém duge phién mi nhd ARN — polymeraza cta
t€ bao. Chi cé mot phan tir ARN duogc tao thanh 13 tién ARN, sau d6 soi nay dugc ché
bi¢n loai bd intron tao ra hai soi mARN (mét soi 16n va mot soi nho). Trong t€ bio chat,
mARN dich mi tao ra hai phén tir protein, dé 12 nhitng khdng nguyén T nhd vA T 16n. T
16n gan vao diém khdi ddu sao chép clia ADN me.

Do ADN cta virut SV40 qud nho, khong ma hod dugc cho ADN — polymeraza cua
riéng minh nén ching phai ding ADN - polymeraza cua t€ bao.

Sao chép xudt phat ti diém khdi ddu chung, tién hanh theo hai huéng. Qua trinh
dién ra gidng nhu di dugc mé ta trong chuong Di truyén virut, nhy 13 t6ng hop méi
ARN, su tao thanh cdc doan ADN ngit quing trén sgi muon, sy ndi cdc doan ngan lai
vdl nhau nho enzym ligaza, sy cudn sgi ADN siéu xoan nh& hoat dong cha gyraza. Soi
mARN muén dugc phién ma tir mach ADN bé sung vdi mach ADN da dung lam khuén
dé phién mi ra s¢gi mARN sém. Diéu d6 ¢6 nghia 1a ca hai mach ADN déu duge ding
dé phién ma. Phién mi bit ddu tir promoter nim gin diém kh&i ddu sao chép. ARN
mudn dugc ch€ bi€n (loai bod intron), gin dudi polyA dé trd thanh cic mARN hoan
chinh ding cho t8ng hgp 3 loai protein vo : VPI, VP2 va VP3. Pay Ia cdc gen chdng
16p, trong d6 ¢ mot doan nucleotit 1a chung cho ca 3 protein. Cac mARN mudn van
chuyén ra t&€ bdo chat dé téng hop protein vo, sau d6 cic protein vo lai duge van chuyén
1r¢ lai nhan d€ tién hanh lap rdp. Tuy thudc vao loai t&€ bao chi ma khi xAm nhap, virut
¢6 thé nhan lén 1am tan t€ bao hodc n€u khong thé nhan 1én duge thi ADN virut s& cai
xen vao NST cua t€ bao lam t€ bao chit bi thay d6i vé mat di truyén. Cic 1€ bao nay
thudng mat kha nang tc ché sinh trudng va duge goi 1a cdc 1€ bao chuyén dang hoidc cdc
t€ bao ung thu. Trong cdc t€ bao nay, su chuyén dang cé thé xay ra néu protein sém
duge t9ng hop nhung ADN thi khong thé tu sao chép dugc. Péng thoi, trong céc t& bao
chuyén dang ADN clia virut cé thé cai xen vao vi tri b4t k¥ trén NST t& bao chi, chiing
s& tong hop hai loai protein cin dé duy tri bén vimg su gin xen vao NST. Mot khi
genom virut tich khoi NST cua t€ bao thi chiing ¢6 thé nhan 1én tao ra hang nghin virut
con. Céc t&€ bao ciing ¢6 thé thodt khoi ung thu khong phai do ADN virut tich khoi NST
clia t€ bao ma 12 do sy thay ddi qué trinh diéu hoa cta ban than t€ bao.
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Chuong 12
VIRUT POX, HO POXVIRIDAE

12.1. GIGI THIEU

Poxviridae 1a ho virut chita ADN kép, gay nhiém & dong vat ¢6 vid, chim, con tring,
trong dé ¢6 nhiéu virut gy bénh quan trong nhu bénh dau mia, dau mia khi, viém da
mun lay. Ho nay gém hai ho phu :

— Chordopoxvirinae gém 6 chi : Avipoxvirus, Campripoxvirus, Ceporipoxvirus,
Orthopoxvirus, Parapoxvirus va Suipoxvirus. Ca 6 chi nay déu ¢6 quan hé véi nhau vé
huyeét thanh hoc. Céc virut clia céc chi trén ¢6 thé tién hanh t4i t hop v6i nhau.

— Entomopoxvirinae gbém céc virut pox nhiém vao con trung nhu bo Canh cing
(Coleoptera, vi du nhu gidn), by Hai canh (Diptera, vi du rudi), bé Buém (Lepidoptera,
vi du budm, chau chiu) va mot s§ virut chwa duge phan loai, vi du virut pox lay nhiém &
dong vat than mén, virut yaba gay khéi u & khi.

Virion ¢6 kich thudc 16n nhat va cdu triic phic tap nhét trong s& cdc virut dong vat.
Tuy theo timg loai virut ma cé thé c6 dang hinh tring hoac hinh vién gach véi kich
thude 200 — 450 x 170 — 260nm. Dang luu ¥ la kich thude cta virut pox con 16n hon
chiit it so véi kich thude chia vi khudn nhé nhat, vi dy chlamydia.

O giita hat virut 12 13i, 16m haj phia trong giéng nhu qua ta. Dsi dién véi hai mit
16m la hai thé hinh bau duc, goi 12 "thé bén” (lateral body) ¢6 dang hinh thau kinh.

Bao boc 16i va hai thé bén 12 mang ngodi ¢6 ban chit lipoprotein. Bé mat vo ngoai
dugc bao boc bdi cdc dng nhéd dac trung. Virion chia nhiéu enzym tham gia vao qua
trinh sao chép, phién ma va ch& bién ARN,

Virut pox tuong d6i bén khi & nhiét 4o phong va khéng bi bat hoat khi cho vao binh
hit 4m. Virion bén véi ete nhung lai bi bat hoat bdi clorofoc hay khi dun & 60°C trong
vong 20 phiit.

Genom la mot phan tit ADN kép véi khoi luong 85 — 250 x 10%. & mét s6 virut pox,
tao hai dau cta chudi ADN kép, hai mach néi lai v6i nhau nho lién két cong hod tri, do
d6 phan tir thuc chat 12 mét chudi polynucleotit khép vong lién tuc.

12.2. QUA TRINH NHAN LEN

Toan bo qua trinh nhan lén cha virut pox déu dién ra trong t&€ bao chdt. Hay lay
Orthopoxvirus (dac biét 1a virut vaccinia) 1am vi du. Dau tién, virut bdm vao yéu &
tang trudng bi€u bi (EGF) nim trén bé mat t&€ bao chd, sau dé tién hanh dung hop giita
mang sinh chét va vo ngoai hoac chut vao theo kiéu thuc bao. Hau qua ban diu cla qué
trinh gay nhiém la c ché téng hgp ADN, ARN va protein ciia t& bao chu.
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— Lbi virut duge "céi 40" trong t€ bao chat va enzym cua 18 bat dau phién ma
ADN virut.

— mARN sém duoc t6ng hdp nho ARN — polymeraza ciha virut, sau dé duge xir 1y
dé tr& thanh mARN truéng thanh c¢é gin mii va dudi (MARN sém hinh nhu khéng dugc
cat noi — splicing).

— mARN sdm ma hoé cho cic enzym can cho sao chép ADN va phién ma.

Su sao chép ADN doi hoi phai cit né dé tao ddu 3' tu do déng vai trd lam mdi. Khi
ADN dugc sao chép manh mé thi cho phép bat ddu téng hop mARN muoén dé ma hod
cho céc protein ciu tric.

~ Qud trinh phan cit protein cdu tric luén di d6i véi qua trinh 14p rap. Trong trudmg
hgp virut vaccinia, virion duge bao boc bdi hai 10p mang c6 nguén géc tir bd may
Golgi.

Virion trudng thanh duge dua ra mang t€ bao dé tién hanh dung hop gilta mang
ngoai chia virut v8i mang sinh chit cla t&€ bao. K&t qua 13 giai phong virut chi cé mét
I6p mang Golgi don.

Trong t€ bao chat, ving chuyén biét danh cho virut nhan lén goi la "xudng san xudt"
virut hay "viroplasm". Khi lam tiéu ban nhudém mau thich hop cé thé quan sit dugc cac
viing nay dudi kinh hién vi thudng, v{ du thé vii typ B (thé viii Guarnieri) hoac thé vui
typ A (vi du & virut dau bd) 1a mot cdu triic ua axit ¢é thé ¢6 hoac khong chira virion.

12.3. BENH PAU MUA

Dau mua la bénh do virut thudc chi Orthopoxvirus gy nén. Day la bénh rit hay
lay, dugc dac trung bai cdc triéu chimg nhu s6t cao, phét ban dang mun nudc va mun
mu v&i ty 1é tir vong cao 1én dén 30%. Nhimng ngudi thoat khoi cdi chét thi lai bt di
ching suét doi, dé lai ddy seo trén mat hoac bi mi. Dau mia 3 mot bénh khing khiép
nhat ma loai ngudi phai chiu dung tir hiing tram nam trudc coéng nguyén, cho mai dén
ndm 1979, bénh méi duge thanh todn trén pham vi todn ciu. Ba nguyén nhan dan dén
thang lgi nay la :

1. Nguoi vira la 6 chita vira 13 vat chl duy nhat cha virut ddu mia.

2. Vacxin hiru hiéu chéng virut dau mua da dugc Edward Jenner phét minh rat sdm,
ngay tir nam 1796 va dugc dung lién tuc dén cudi thé ky XX.

3. bén gira the ky XX chi cdn mét s8 it ving trén thé gidi con bi dau mua.

Mic du bénh dau mia di bj tiéu diét nhung c6 1€ van cdn gidi thiéu vi hién dang
tiém 4n nguy co bénh trd lai do Am muu cua céc thé luc khing ba.

12.3.1. Triéu ching

Virut xam nhap va nhan 1én & dudng ho hap trén. Thai gian 1 bénh 6 — 14 ngay, hic
dau khong bi€u hién triéu ching, 2 — 4 ngay trudc khi phat ban ngudi bénh 1én con sét,
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mét moi, nhite ddu, dau lung, doi khi bi nén mira hoéc tiéu chay. Bénh tién trién theo
cdc gial doan : tir mang ban, mun dé, bong nuéc dén giai doan mun ma. M6i giai doan
cach nhau 2 - 3 ngay. Sau | tudn, cic nét dau v ra, déng vay va dé lai nhiéu vét seo
trén da.

12.3.2. Chan doan

G giai doan déu cén lay bénh pham tir hong, khi ban xuat hién thi 14y bénh phdm tir
céc ton thuong trén da. Nhuom Giemsa hay Feulgien dé tim tiéu thé Guarnieri hoac tim
virut duéi kinh hién vi dién ti.

Xac dinh KT dac hiéu (xuét hién sau khi bi nhiém 6 — 9 ngay, hiéu qua tang sau 2 -
3 wan) bang cdc phan iing huyét thanh hoc (kj thuat MD huynh quang, ¢6 dinh bo thé,
phan ng trung hoa, két tha trong gen).

Ngay nay phét hi¢n ADN virut gay bénh bing PCR.
12.3.3. Phéng chéng

Vacxin duge san xudt tir virut ddu bd, nuéi trong mang niéu dém phéi ga hodc nudi
trong t€ bao nuo6i cdy mo. Khi xuat hién dich, phai cach ly tuyét déi cho dén khi xuat
hién cdc vy mun bong. Cic dung cu phai duge khir trang. Phai thong bdo kip thoi cho
WHO dé nhan dugc tu vdn va trg gidp kip thoi.

12.34. Cac virut dadu mua khac

— Orf 1a virut gay bénh viém da c6 mun mi lay, gay nhiémk & ciru, dé réi truyén cho
nguoi chidn nudi qua cic vét xudc & tay khi tiép xiic v6i cde ving quanh miéng, mit,
mii cha con vat bi nhiém gay tén thuong u hat man tinh. Chdg dodn bing soi kinh hién
vi dién tr, phdt hién thdy cdc hat hinh ovan vdi bé mat 14 céc dai dan chéo theo kidu
luéi mat cdo.

— Ddu mua khi & nguoi 1a thanh vién cha virut orthopox, Iuu hanh trong rimg mua
nhiét ddi & Trung va Tay Phi, noi con ngudi thudng ti€p xiic véi khi. Bénh hiém gap, cé
triéu chiing gidng bénh dau mua nhung khédc & ché 1a ¢6 hach sung to & c¢é va ben. Séc
12 6 chita clia virut dau mia khi.

— Paravaccinia (pseudocowpox) 14 virut gia dau bod, giéng nhu virut orf thudng gay
bénh u hat & ngudi vt sita hodc ngudi chan nudi qua cdc vét xudc & tay khi tiép xic voi
con vét bi nhiém. Céc 16n thuong xuat hién dang hat dé, lic ddu thua sau d6 tao thanh
mang d6 tia. Khong c6 nang hay mun mi, khong dau. Bénh khoi sau 4 — 6 tuan.

— Ddu bo 1a thanh vién cta virut orthopox, 1ay bénh sang ngudi qua céc vét loét &
ddu vii bd. Virut gay tén thuong ging nhu cic tén thuong khi tiém ching virut dau
mua ldn dau. Dau tién la tao thanh cdc bong nuéc, sau dé thanh mun mi réi déng vay.
Rat dé€ nhdm véi virut gay u hat & ngudi vét sita.

i
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Chuong 13
VIRUT HERPES, HO HERPESVIRIDAE

13.1. GIGI THIEU

Virut herpes (ky hiéu 1la HV) la virut ADN thudc ho Herpesviridae, can nguyén gay
nhiéu bénh & ngudi va déng vat nhu : mun rop, loét lanh, thuy dau, zona, viém két mac
cdp, viém miéng, viém am dao, bénh tang bach cau don nhan.

Mot s6 virut herpes c6 kha nang gay ung thu, mot s6 khic lai c6 kha nang tiém 4n
lau dai trong co thé c¢6 khi dén sudt dai.

6 8 loai virut herpes duge coOng nhan :

. Herpes simplex typ 1 (HSV - 1)
. Herpes simplex typ 2 (HSV - 2)
Varicella - zoster (HHV - 3)
. Cytomegalo (CMV) (HHV - 5)
. Epstein — Barr (EB) (HHV - 4)
. Herpes 6 G ngudi (roseola)

. Herpes 7 & ngudi (khong biéu hién tri¢u tring)

o T e Y N o

. Herpes 8 & ngudi (Sarcoma kaposi).

13.2. HERPES SIMPLEX

Trong s6 cdc virut herpes thi herpes simplex 1a loai dac biét, gay ra hang loat trigu
chimg, t6n thuong chinh li tao thanh cdc bong nudc nhé (mun rop) nhung ciing ¢ thé
gay biéu hién & nhiéu dang khac nhau.

C46 2 typ herpes simple .

— Herpes simplex typ | (HVS — 1) 1a loai pho bién nhat, thudng gay loét lanh, mun
rop noi miéng — mat. Thai gian § bénh cia HVS - 1 ngan, thudng chi 3 - 5 ngay. Cic
ton thuong s& hoéi phuc sau 3 — 5 tudn ma khong cin chifa tri. Nhung ciing ¢6 nguoi
nhiém virut ma khéng biéu hién triéu ching. Bénh lay qua ti€p xic truc tiép. Nhiem
virut dang tiém 4n cling thudng xay ra, virut tén tai mot lugng nhé trong mo than kinh.

— Herpes simplex typ 2 (HSV — 2) la typ truyén bénh qua dudng sinh duc, tao ra cdc
bong nudc gay ngiia, dau rit ving sinh duc & ca nam va nii. Benh ¢6 dic tinh dé tdi phdt
va rat dé lay khi cdc bong nudc v& ra vh phéng thich virut sang co quan sinh dyc cua
doi tic trong khi quan he.
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13.2.1. Cau tao cha virut

Virut herpes c¢6 céu tric phiic tap, gém 4 don vi hinh thdi khdc nhau. Virut hes ‘pes
simplex typ 1 c6 v ngoai vdi céc gai nhod trén bé mar, duong kinh 150nm. Bén trong fa
capsit ¢6 dang hinh khdi da dién bao gém 162 capsome. M6i capsome lai gébm mot s6
I0n protein riéng biét. Bao phia ngoa1 v0 capsit va ndm phia trong vd ngoai 1a 16p boc
vo dinh hinh goi 13 tegument. O gilta la mot 16i chita phan tir ADN chudi kép, dang

thdng, géom 152 — 260 cap bazo (16n hon genom virut SV40 khoang 30 l4n), c6 thé ma
hod cho it nhat 84 protein khdc nhau.

138.2.2. Qua trinh nhéin lén

Virut bim vao thu thé dic hiéu trén bé mat (€ bio, tién hanh dung hop giita vo
ngoai virut v6i mang t€ bao chat, réi ddy nucleocapsit vao t&€ bao, sau dé nucleocapsit
dugc van chuyén vao nhan, tién hanh cdi do tai 16 mang nhan va giai phong ADN vao
trong nhan. Sy ¢6 mit cia virut gay dc ché sy tdng hop céc dai phin tit clia t€ bao va st
dung b6 mdy cua té€ bao d¢ tién hanh sao chép, phién ma va dich ma.

C6 3 loai mARN :

— mARN « (tién sém — immediate early) ma hoé cho 5 protein diéu hoi.

— MARN B (s6m sau -~ delayed early) mi hod cho cic enzym dung trong sao chép
ADN, bao gém timidinkinaza va ADN - polymeraza.

= mARN y (muén - late) ma hod cho cic protein ciu tric ctia virut,
Trong giai doan ti€n sém, khodng 1/3 genom dugc phién mi nhd hoat dong cua

ARN — polymeraza cta 1€ bao. mARN o mi hod cho protein kiém so4t duong dé kich
thich téng hop cédc protein p.

Giai doan sém chi x4y ra sau khi tdng hop protein tién sém. O giai doan nay,
khoang 40% genom virut duge phién m3 va khodng 10% protein dugc tao thanh, trong
d6 c6 ADN - polymeraza, cic enzym cdn cho 1éng hgp deoxiribonucleotit va mot
protein gan ADN. Tat ca cdc enzym nay déu cén cho sao chép ADN cia virut. Hau hét
cac protein muon y 14 cdc protein cdu triic. Céc protein ndy kim him su téng hgp cac
protein « va 3.

13.2.3. Sao chép ADN

Sau khi vao nhén, genom clia virut khép vdng va tién hanh sao chép theo co' ché

vong tron xoay giéng nhu & phage A. Tuy nhién, & day ¢6 3 diém khdi ddu sao chép, két
qua la tao ra mot sgi consateme dai, sau dé dugc cit dé tao thanh cdc sgi ADN ¢6 chiéu
dat genom cda virut (gidng nhu & phage ADN).

Nucleocapsit duge lap rdp trong nhan, sau d6 nay chdi qua mang trong ciia nhan dé
tao thanh vé ngoai. Virut trudng thanh thoat qua luéi noi chat dé ra ngoai t€ bao. Can nhd
rang, sy lp rdp ctia virut ADN ¢6 v ngoii khdc vé6i virut ARN ¢6 vo ngoai (virut ADN
1ap rp trén mang nhan, cdn virut ARN ldp rdp trén mang t& bao chat).
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13.3. BENH THUY PAU VA BENH ZONA (VARICELLA - ZOSTER)

Bénh thuy dau (varicella) va bénh zoster hay zona, 1a hai dang bi€u hi¢n lam sang
khdc nhau ctia cling mot tic nhan gay bénh 12 virut varicella — zoster. Bénh thuy dau
thudng xudt hién & ré em, rat dé lay va c6 thé lan thanh dich, trong khi dé bénh zona
thudng mic 1¢é té & ngudi 16n va nhimg ngudi bi tén thuong mién dich.

13.3.1. Virut varicella — zoster (VZV)

VZV ¢6 kiéu hinh thai dién hinh ctia mot thanh vién ho Herpesviridae, chi Varicellovirus
va gidng vai virut herpes simplex. VZV dugc phin loai la Herpesvirus alpha.

Genom la chudi ADN gém 125000 cap bazo, dang thing, xodn kép, ¢ khéi luong
phan t khoang 180 x 10° Da, cdu tao gébm mot doan ADN dai duy nhét, ky hi¢u la Up
gin kém v6i cdc doan lap lai trdl chiéu & hai ddu va & gita. Con mét doan ADN ngan
duy nhat ky hiéu 12 Ug ciing gin k&m v6i cdc doan Hap lai trai chieu & hai dau va & gita.
Genom c6 tat ca 4 doan ddng phan, hai doan 16n chi€ém 95%, hai doan nho chi€ém 5%.

Virion ¢é dudng kinh 150 — 200nm, ciu tao gém : capsit hinh khéi da dién 20 mat
tam gidc déu gém 162 capsome. Bao quanh capsit 1a 16p protein vo dinh hinh (tegument).
Phia ngodi ciing 13 vé ngoai gém 2 hoac hon 2 1ép mang. Vi chifa lipit nén virut dé bi
bat hoat boi céc dung moi lam tan virut.

Virut ¢é6 khoang 30 loai protein cau tric va khong cdu tric, trong d6 c¢6 6 loai
glycoprotein, dugc ky hiéu la E, B, H, I, C, L va it nhat ¢c6 mot phdn giong nhu
glycoprotein cua HSV.

Glycoprotein givip cho virut bim va xam nhap vao t€ bao, déng thoi 1a KN dé he
théng mién dich nhan dién (bao gém DUMD thé dich va DPUMD t€ bac). Cic nghién
clru ¢6 st dung enzym gidi han cho thay :

— Khong ¢6 sy khdc biét giita cdc ching gay bénh varicella va bénh zoster (zona).

— Tac nhan gay bénh kha én dinh khi ¢4y truyén invitro ciing nhu trong co thé.

— Nhiéu chiing VZV ¢6 thé ciing tén tai trong mot vat chli & dang tiém 4n.

— Quad trinh nhan 1&én giéng nhu moi thanh vién khic cla virut kerpes.

13.3.2. Dich té va dac diém 1am sang

13.3.2.1. Bénh thuy ddu

Bénh thudng lay qua céc sol khi chita virut, thudng vao miia mét. Hau hét tré em tu
5 — 9 tudi déu méc. Thoi k¥ 0 bénh tir 2 dén 3 tudn vdi cdc biéu hién phat ban, ngia, sot
nhe, ¢6 mun mau dé sim, lan rong tir than minh dén mat, dau va céc chi, ching phat
trién phong rop 1én réi déng vay va rung sau khoang 12 ngay. Tuy nhién, day 1a bénh it
gap o nguoi 16n.
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13.3.2.2, Bénh zona

Beénh xuat hi¢n 1€ té & moi la tudi nhung chi yéu 12 & ngudi 16n ma khéng thay gay
thanh dich. Pa s6 bénh nhian mac bénh khéng phai do ti€p xdc véi ngudi da nhiém bénh
ma la do sy tai hoat hod cta virut tiém 4n. Sau khi nhiém lan dau, VZV di chuyén dén
than kinh tuy séng va tiém 4n trong hé than kinh tuy song. Sau khi tdi hoat hod (lhucng
la nhiéu nam sau), virut di chuyén dén da dé gdy ban. Biéu hién dac trung clia bénh
zona la viém ddy than Kinh, thudng la cot séng hoac mot day thdn kinh nao d6, néi mun
nudc doc theo day thén kinh bi viem (thudng gap nhat la & viing cot séng).

Bénh bat ddu bang phan ng s6t, mét méi, khé chiu, ban dd rat sin phat trién nhanh
chéng hinh thanh nang tao mun nuéc, sau dé tao thanh mun mi néu bi nhiém khudn.
Bi€¢n ching nguy hi€ém nhat cla bénh zona 1 dau do viém day thdn kinh sau nhiém.
Cing nhu & bénh thuy dau, bénh zona & bénh nhan r6i loan mién dich sé nang hon so
vGi ngudi binh thudng. Song nhiing ngudi khi con nhod di bi bénh thi s& duge mién dich
trong thot gian rat lau.

13.3.3. Chan doan

— Soi kinh hién vi dién t& tim virut trong dich bong nudc. Tuy nhién, cich nay lai
khong phan biét duge VZV véi cdc virut herpes khic.

— Dung phuong phdp PCR d¢ xdc dinh ADN, dung 2 cap méi 222bp va 350bp. Sin
pham khuyéch dai dugc cit bing cac enzym gidl han Bgll va Pstl.

— Céc phan ing huyét thanh diing dé x4c dinh VZV bao gém :

+ Phan iing két hop bd thé.

+ Phan Gng MD enzym v6i KN VZV 14y tir t€ bao nuoi cdy HFDI — HFDK da gay
nhiém VZV.

+ Ky thuat FAMA (KT gan huynh quang khang KN mang — fluorescen antibody to
membrane antigen).

+ K¥ thuat ELISA dé€ xdc dinh KT IgM khing VZV.

+ K¥ thudt ngung két hat Latex (gan glycoprotein VZV) dé xdc dinh KT.

13.3.4. Diéu tri

Cach chira tri gan nhu duy nhat 1a nghi ngoi tai givong va boi thudc nude calcamin
vao ché vét dom dé ngan gai. Can chi ¥ chéng chodng, chéng ha nhiét dét ngst va xuat
huy€t 6 at. C6 thé dung acyclovir cho cdc bénh nhan nang ké ca thuy dau va zona (vi du
0 ngudi téa thuong mién dich). VZV it min cam véi acyclovir so vGi virut herpes
simplex, nhung vi thudc it doc nén c6 thé tang liéu lugng dé tao kha ning wc ché cla
thudc trong médu va mé. Famciclovir ciing ¢6 tic dung gi6ng nhu acyclovir nhung liéu
dung thap hon.

18.3.5. Phong bénh

Doi v6i ngudi bi 16n thuong mién dich do bi bénh hodc do diing thude (véi c4c bénh
nhan gheép rang) thi viéc phong bénh 1a cédn thiét. Phong b3nh bing mién dich tic 1a
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tiem KT dac hiéu chéng bénh zona (zoster immunoglobulin — ZIG) 1dy tir bénh nhén bi
bénh zona. Tiém trong vong 10 ngay sau khi bi phoi nhiém.

13.4. VIRUT CU BAO (CYTOMEGALO, CMV)

Virut cytomegalo thudc chi Cytomegalovirus gay nhiém khd phé bi€n, nhung khong
phéi luén biéu hién triéu chiing. Giong nhu rubella, CMV ¢6 thé 1ay nhiém do me
truyén cho thai nhi hoac trong khi sinh nd dan dén virut nhiém vao cudng ron. Ngay
nay, CMV lay nhiém & moi lita tudi. Ngoai viéc gay cdc khuyét tat bam sinh nang né,
CMV codn gay hang loat cdc r6i loan & tré nhd va ngudi 16n véi cdc mie do khac nhau,
tir nhiém khong triéu chitng, can lam sang dén hoi chiing tang bach cau don nhén do
giy nhiém & ngudi binh thudng va nhét 13 nhitng ngudi bi tén thuong mién dich. Viéc
phét hién ra virut CMV trong mot s6 dich nhu nudc bot, nude tiéu, sita me, nudc mit,
phan, dich am dao, dich tiét ¢4 tir cung, mau v tinh dich cho thay ching cé thé nhiém
vio cd thé theo nhiéu con dudng khic nhau. S ngudi 16n, virut CMV thudng truyén qua
quan hé tinh duc, qua truyén mau va cic san phdm tlr mau ciing nhur qua ghép tang. Sau
* khi gay nhiém, virut ¢6 thé & dang tiém 4n va co thé bi mang virut sudt doi. Virut ticm
an c6 thé tdi kich hoat d€ gay bénh.

13.4.1. Virut CMV

Virion trudng thanh c¢6 kich thude rat 16n, duong kinh 120 — 200nm. Genom la
ADN chudi kép, thang, véi khéi lugng phan tu 1,5 x 10%. & hai ddu va giita ¢é cic doan
lap lai. ADN ma hod cho it nhit 30 protein cdu tric cling nhu nhiéu loai polypeptit
khac. Capsit c6 dang hinh khéi da dién 20 mét. Bao quanh capsit 1a 16p v6 boc protein
v6 dinh hinh hay ¢dn goi 14 chat nén (matrix). Bao quanh nucleocapsit va chat nén 1a vo
ngodi giau photpholipit. Khi soi duéi kinh hién vi dién tir, khé c6 thé phan biét vé mat
hinh thdi gitta CMV véi céc virut herpes khdc. O trong t€ bao nhiém thudng ¢6 ty 1¢ khd
I6n cdc hat virut khong hoan thién va xudt hién cdc hat hinh cdu goi 1a thé dam dac
(dense bodies). Cdc t& bao nhiém CMV duge xem la cdc lién bao bi nhiém. Chiing 16n
hon cdc t€ bao thudng tir 2 dén 4 1an va chira mot thé vii trong nhan, ¢6 kich thudc 8 —
10pm, doi khi ciing thay c6 thé vui nhd kon bén trong t€ bao chat.

13.4.2, Qua trinh nhén lén

Qua trinh ndy xay ra trong nhan. Glycoprotein vé ngoai rat can d¢€ virut hap phu lén
bé mat t& bao, sau d6 dung hop réi ddy nucleocapsit vao t&€ bao chat. Vo capsit bi phan
giai, ADN sau khi dugc giai phéng thi van chuyén vao nhan. Tai nhan, xay ra qud trinh
sao chép va phién ma. mARN dugc van chuyén ra t& bao chdt dé tién hash dich ma. Con
cdc enzym va cdc protein ciu tric lai duge dua vao nhan, lap rdp sit mang trong cla
nhan. V4 ngoai cua virut duge tao thanh khi nucleocapsit nay chéi qua mang nhéan. Do
dé vo ngoai cia virut CMV ¢6 ngudn goc tir mang nhén.

CMV bi bét hoat dudi tic dong ctia mot s& tac nhan vat 1y va hod hoc nhu xir 1y &
56°C trong 30 phiit, & diéu kién pH thap, bdi cdc dung méi lipit hay bi chi€u UV.
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13.4.3. Bi€u hién 1am sang

Tré em bi nhiém qua me ngay trong thdi ky bio thai thi thuong hay bi gan to va
vang da (60 — 80%). Pau nho kém theo (hoac khéng) voi hod nido, cham 16n trong tu
cung va bi de non, khong thdy bi r&i loan vé tri ndo trong nhiing nim vé sau.

~ Nhiem CMV chu sinh 1a trudng hop tré so sinh bi nhiém trong ldc sinh, khi di qua
am dao, hodc sau ngay khi sinh do sita me bi nhiém virut. Cic tré em nay thudng khong
bi€u hién triéu ching nhung viéc nhiém CMV kém v4i nhiém tring khdc, vi du nhu
chlamydia trachomitis, s€ c6 thé gy bénh trdim trong hon nhu kém tang can, sung hach,
ban d6 thi€u méu, tang t& bao lympho khong dién hinh.

— Tdng bach cau don nhan do CMV 1a tinh trang trong mau cé s6 lugng bach cdu
don nhan cao bat thudng. Bénh kéo dai tix 2 dén 6 tudn, st cao, kéo dai, mét méi, khé
chiu, déi khi rét run. Thuong thdy dau co, dau diu, lich to. Pa s6 bénh nhan héi phuc
khong ¢6 bien ching. Mot s6 it ngudi ¢6 thé thi€u tan mau, giam tidu cdu va giam bach
cau hat.

~ Nhiém CMV & nguoi bi r6i loan mién dich thuong hay nhiém & nhiing ngudi ghép
tang (than, gan, tim) gay cdc hoi chimg nhu sét, giam bach cdu, viém gan, viém phdi,
viém rudt gia va viém vong mac. Céc triéu tring thudng xuét hién sau 1 — 4 thdang cay
ghép. Day la cic bé¢nh nhan da timg udng thude dc ch€ MD nhu cyclosporin A nhim
tranh thai ghép. 15 - 20% bénh nhan ghép tuy xuong bi nhiém phéi do CMV, véi ty lé
tir vong rét cao, dén 80% s6 ngudi bi nhiém. Pac biét nguy co nhiém CMV cao & bénh
nhin AIDS. Cic hoi chimg CMV & bénh nhén suy gidm MD 14 s6t kéo dai, khé chiu,
kém an, d6 mé hoi dém, dau khép, dau co, tiép dé 12 16i loan chiic ning gan, giam bach
cdu, ti€u cdu, tang 1€ bao lympho khong dién hinh. Nhiém CMV con dén 6i 16 loan hé
hép (thd nhanh, thi€u oxy, ho khan) va réi loan tiéu hod (loét da diy, thuc quéan, ruot
non hay bi loét dai trang din dén chay mau hoic thang).

13.4.4. Chan doan

— Nuéi cdy 1é bao. Ding nguyén bao so phdi ngudi (t€ bao phéi phoi ngudi) vi
nhan bi€t qua dac diém CPE hoic mién dich huynh quang gidn tiép véi cdc KT don
dong dang thuong mai.

— Cdc phdn ting huyét thanh bao goém :

+ Mién dich enzym (EIA) dé phat hién KT khiang CMV cho két qua nhanh, nhay va
dac hiéu. _

+ Phan {ing ngung két hat Latex thu dong dé phdt hién KT khdng CMV. Day ciing
la phan Ung don gian, nhay va dic hiéu. Cho két qua nhanh trong véng 10 — 15 phiit,
phat hién duge ca IgG va IgM.

+ Phan tng két hop bd thé khong dugc nhay bing céc phuong phidp khic nhung
ciing ¢6 thé dugc sir dung trong chin dodn CMV.
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+ Phan tng mién dich huynh quang khdng bd thé (ACIF - anticomplement
immunofluorescent test) 1a phan ung mién dich huynh quang xdc dinh KT khang CMV.
Noi dung clia phuong phdp la U khang huyét thanh 1am bat hoat bang nhiét véi nguyén
bao so nhiém CMV va ¢6 dinh trén lam kinh. X4c dinh KT khdng CMV trén bé mat t&
bao bang cdch dung bo thé va cong hgp KT khing bd thé gin thuéc nhuém huynh
quang. Phuong phdp nay cho két qua nhanh (2 — 3 gio).

+ ELISA dung xdc dinh IgM va IgG.

13.4.5. Diéu tri

Dé phong bénh trong ghép tang va ddi véi cdc bénh nhan suy giam MD néi chung,
nén dung ganciclovir, dic biét cin thiét trong trudng hgp ghép tuy xuong. Ciling c6 thé
dung DHPG (dyhidroxypropoxymetylguanin) 1a dan xuat cua guanosin c¢6 hoat tinh
chéng CMV manh hon acyclovir. Foscarnet duge dung trong diéu tri viém véng mac do
CMYV ¢ bénh nhan AIDS.

13.5. VIRUT EPSTEIN ~ BARR (EBV)

Virut Epstein — Barr mang tén hai nha khoa hoc 1an ddu tién quan st thay chiing
dudi kinh hién vi dién tlr, khi nuoéi cdy nguyén bao lympho tir u lympho Burkitt
nam 1960. Virut EB 1a mét virut herpes phan b6 khdp noi trén th€ gidi. Ching dugc dac
biét quan tdm vi lién quan dén ung thu ¢ ngudi nhu u lympho dang Burkit, ung thu
mili - hau,

13.5.1. Virion EB

La thanh vién cia ho Herpesviridae, chi Lymphocryptovirus nén virut EB c6 déic
diém cda virut herpes : 1a virut c6 vo ngoai véi dudng kinh 120nm. Capsit ¢6 cdu tao
hinh da dién gom 162 capsome. Genom la ADN mach kép, gém 172 cap bazo, t6n tai &
ca hai dang (dang thing & vivion trudng thanh va dang khép vong kiéu episom & trong
céc t€ bao nhiém tiém 4n). Cau triic ADN dang thing bao gém cdc doan duy nhét nam
xen véi céc doan lap lai & gilta va & hai -dfu. Khi khép vong thi hai doan lap lai & hai
dau nay n6i vSi nhau. Genom virut xen vao gilta hai doan & vi tri bat ky.

Virut EB gay nhiém cho cic 1€ bao ddng lympho B va mot s6 loai t& bao khac, vi du
t& bdo biéu mo mii hiu, t€ bao biéu mé ludi cha bénh nhan mic ching ting sinh bach
ciu long miéng (oral hairy leukoplakia), t€ bao T chua chin & ngudi ghép tang.

Trong thi nghiém in vitro, virut EB chi nhiém dugc vao t€ bao lympho B ctia ngudi
va dong vit thudc bo Linh trudng. Mic di vé mat khdi niém, virut EB rat giong véi
virut herpes 8 & ngudi nhung tinh KN van ¢ dac diém riéng. D6 1a kha nang chuyén
tién t€ bao B va t&€ bao B chin thanh dong nguyén bao lympho ¢ kha nang ti€p tuc phat
trién trong nuoi cay nhan tao. Trong cdc t€ bao nhiém, hi€m khi tao duge virut trudng
thanh. Da s6 cdc t€ bao chuyén déi van duy tri genom virut ¢ dang tiém &n, vdi s6 lugng
bian sao khong déi trong nudi 1€ bao. Genom nay biéu hién cé gidi han phitc hop cdc
KN nhén (Epstein — Barr nuclear antigen — EBNA) tir EBNA1 dén EBNAG6 va biéu hién
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protein mang dang tiém 4n (latent membrane protein — LMP) LMPI va LMP2. Dua vao
sir biéu hién EBNA (thong qua sy biéu hién phenotyp) ma biét dugc t€ bao di bién déi
hay chua.

3 miic do phan tir, hién nay virut EB duge phén thanh hai typ A va B (c6 khi goi 1a
typ 1 va 2) dya trén cdu triic da hinh ctia cdc gen EBNA. Céc nghién ctru dua trén huyét
thanh hoc va PCR xdc dinh rang ca hai typ déu phan b6 khip noi trén the giéi, trong doé
typ A luu hanh rong hon va chuyén dang t& bao lympho hiéu qua hon typ B.

13.5.2. Chin doan

— Chi dung kinh hién vi dién tir & bénh tang sinh bach cdu miéng vi cic t18n thuong
0 luGi chifa virion. O cic trudng hop khéc virion it xuat hién trong mé nhiém.

— MD huynh quang ding d¢€ phit hi¢n nhanh EBNA, LMP va VCA (KN capsit)
bang KT don dong.

— Xdc dinh axit nucleic biang PCR va lai ADN.

— Céc phan (ing huyét thanh khdc dung dé xédc dinh KT khing VCA nhu IgG — VCA,
IgM = VCA. O bénh nhan ung thu biéu mé miii — hau thi xuat hien KT IgA - VCA.

13.5.3. M4t s6 bénh lién quan dén virut EB

13.5.3.1. U lympho Burkitt

La mot loai u dc tinh cha hé bach huyét (1€ bao B don dong). Bénh thudng gap & tré
em nhét 1a & cdc vang chau Phi 15° Bac va Nam xich dao, nhung hién nay ciing da xuat
hién trén khap thé gi6i. U xudt hién & nhiéu vi tri khac nhau, nhung nhiéu nhat 12 & ham
va bung. Ciing c¢é trudng hop con thiy & budng tring, tuyén gidp, than, tim, da day va
cot song. C6 dén 50% trudng hgp cac bién ching ¢6 lién quan dén hé thin kinh. Virut
EB lién quan dén viéc tao thanh khéi u. Trong t& bao B clia bénh nhan phdt hién thay cé
ADN cua virut EB. Ngoai virut, cdc yéu 16 khdc nhu sét rét ciing gép phdn thic diy su
phat sinh ung thu. Vi duy, xay ra su chuyén doan (hay hodn vi) gita NST s6 8 va NST s6
14. Gen ung thu cla 1€ bao (¢ — myc) duge chuyén tlr NST s& 8 dén ndm gin gen mi
hod cho chudi nang cia Ig ndm trén NST 6 14, dan dén gen ¢ — myc dugc hoat hod bdi
promoter cua gen chudi niang (xem chuong ung thu). Su sip x&p lai gen do hodn vi xay
ra ca khi cé hay ving mat virut EB. Vai trd cta virut EB trong sy hinh thanh ung thu 1a
kich thich 1€ biao B phan chia, tao ra mot lugng 16n t& bao B chuyén dang va do d6 lam
tang kha nang sip x&p lai NST.

S6t rét man tinh s& lam gidm DUMD t€ bao chéng virut EB va kich thich tang sinh
1€ bao B, do d6 tang cudng hiéu qua clia virut EB. Ung thu "dang Burkitt" 12 ung thu 18
té, {t xay ra. Chi ¢6 20% trudng hop 1a lién quan dén virut EB.

13.5.3.2. Bénh ting bach cdu don nhéan do nhiém (infectiuos mononucleosis)

Dugc viet tat 1a IM hay con goi 13 bénh s6t tuyén (glandular fever), 1a benh s6t do
virut EB gay ra. Bénh tic dong dén cdc hach bach huyét & ¢d, nach va hdng, chi yéu
thdy ¢ thanh, thi€u nién nhung ciing thay ca & ngudi 16n. Bénh xuit hién diu tién trong
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nhiing nam dau doi, phé bi€n & nhiing noi dan cu déng ddc, diéu kién vé sinh kém. Sau
thoi gian 0 bénh khoang 7 tudn, bat ddu xuat hién triéu chitng sung hach bach huyét,
sOt, nhitc ddu, viem hong loét. Trudng hop bién chiing, bénh tic dong t6i gan va gay
viém gan (lam tang enzym gan), lam to ldch, viém mang tim ngodi hay lién quan dén he
thong than kinh. Tuy nhién, cdc bién chitng thudng it xay ra.

— Chan dodn. Bénh IM thudng duge chdn dodn bing cdch phat hién thdy mot lugng
lon bach cau don nhan xudt hién trong mdu. D€ tranh nhdm lan v6i cdc bénh do céc tac
nhén khac gdy ra (CMV, virut Adeno) can xdc dinh ADN cua virut EB.

— Ldy truyén. Virut EB thudng truyén qua nuée bot khi hén nhau nén con goi la
"bénh hon". Truyén qua sol khi va médu 13 khéng quan trong. Virut EB nhan 1én trong t&
bao lympho B va trong céc t&€ bao hdu — hong vi hai loai t&€ bao nay ¢6 thu thé bé mat
danh cho virut EB.

13.5.3.3. Ung thu biéu mé miii héu (nasopharyngeal carcinoma).

Day la ung thu & khoang miii — hong thudng gip & nhém ngudi dan toc ving Quang
Pong, Trung Quéc hoac & ngudi Eskimo. Trong cdc t€ bao ung thur biéu mo cé chira
genom virut EB, déng thoi trong huyét thanh cla bénh nhan ¢é chita KT khang virut
EB. Bénh c6 lién quan dén y&u 15 di truyén va méi trudng séng. Ching han, nitrosamin
c6 trong cd mudi va cd kho ctia ngudi Quéng Dong va ester pharbol cé trong thudc bic
cua ngudi Trung Quéc duge xem 12 yéu 8 tang cudng ung thu.

13.6. BENH BAN DAO DO HHYV - 6 (ROSEOLA)

Ban dao do HHV — 6 thudc chi Roseolovirus gay ra la bénh dich & tré em, dugc dic
trung bdi s6t cao dot ngdt 3 — 4 ngdy, sau d6 giam dot ngét dén nhiét do binh thudng.
Bénh nhéan thudng bi dau hong, sung hach lympho va néi ban héng & mat, ¢d, minh v
chan tay. Tén bénh (roseola) bat ngudn tr mau héng cla ban. Bénh cdn lién quan dén
b¢nh xo cung nhiéu bo phan (MS — multiple sclezosis). Trén 75% bénh nhan MS c6
khdng thé chéng virut. O cdc bénh nhan ¢6 mitc khdng thé cao trong cudc séng sau nay
dé phat trién beénh MS. Trong céc tén thuong nio clia bénh nhan MS ¢6 chita HHV - 6
dién hinh. Ngoai ra, bénh nhan MS c6 dép tdng t&t khi diéu tri bing interferon va céc
protein khang virut.

T€ bao T4 1a noi virut nhan [én nhung t€ bao mono 12 noi chiing nhiém tiém 4n. O
ngudi I6n, HHV — 6 thudng c6 mat & (€ bao mono trong mau ngoai vi. Tuyén nuéc bot
1a vi tri gay nhiém chinh cla virut nén ching chi yéu lan truyén qua nudéc bot. Nhiém
HHV — 6 min tinh khi tdi hoat hod ¢6 thé dan dén viém phéi.
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Chuong 14
VIRUT HEPADNA, HQO HEPADNAVIRIDAE

14.1. GIGI THIEU

Hepadnaviridae dugc ghép t chit hepa (hepaticus — tiéng Hy Lap 1 gan) vi dna
(deoxyribonucleic acid). Day 1a ho virut dong vat chifa genom ADN, ¢6 v6 ngoai va ¢
thé gay bénh viém gan & ngudi, dong vat ¢ vi va chim. Ho nay bao gém cdc virut gay
viém gan B & ngudi (HBV — hepatitis B virus), virut gay viém gan & séc dat (GSHV —
ground squirel hepatitis virus), virut gy viém gan B & vit (DHBV — duck hepatitis B
virus), & séc den (WHV — woodchuck hepatitis virus) va ¢ 1& ca virut gay viém gan &
s6c cay (THBV - tree squirrel hepatitis B virus). Cac virut ndy 6 cu tric va cich sip
X€p genom rét giéng nhau chi khdc nhau & m&i quan hé véi vat chi. Mac du tdt ca cdc
virut hepadna déu c6 tinh huéng gan (hepatotropic) nhung ADN ciia HBV ciing dugc
phat hién thay trong cdc t€ bao tuyén tuy, léch va than. DHBV c¢6 thé gay nhiém vio t&
bao tuyén tuy va than cia vit.

Virion cua virut ho Hepadnaviridae dang gay nhiém cé dudng kinh 42nm, gém mét
nucleocapsit, bén trong chita genom. Nucleocapsit dugc bao béi vé ngoai lipoprotein.
L&1 chita mot protein chinh (goi 1a P22C & HBV) lién két véi AND — polymeraza va mét
protein kinaza, c¢6 kha nang photphoryl hod protein 16i nay. O HBV vo ngoai chia it
nhat 3 loai protein. |

— "Protein chinh" gém GP 27° dugc glycosyl hoa va P 248 khong duge glycosyl hod.

— "Protein trung binh" gém 2 dang déu dugc glycosyl hoé la GP 33% va GP 36%

~ "Protein 16n" gém GP 42° duge glycosyl hod va P39° khong duge glycosyl hoa.

Genom la ADN kép, khép vong nhung khéng gan v6i nhau bang lién két cong hod
tri, trong d6 mét mach (—) k¥ hiéu la L c6 chiéu dai én dinh (3000 — 3500 nucleotit). &
dau 5" c6 protein gan voi ADN bang lién két cong hod tri, goi 1 protein lién két ADN
(DNA - linked protein). Mach kia ngén ky hiéu 1a S, hay mach (+), ¢c6 dau 5 c6 dinh
con dau 3' thay déi va khdc nhau vé chiéu dai tir 50 — 100% chiéu dai cha mach (-).
Mach S ¢6 thé dugc kéo dai nh& polymeraza chia virut trén khuén 13 'mach (-). Ciu triic
vong cla phan tir ADN 14 do sy bit cip bazo giita 2 doan ddu 5' cla 2 mach (doan
chdng dinh - cohesive overlap). O t4t ca cdc virut hepadna déu c6 trat tr lap lai cling
chiéu gém 11 cap bazo & ca hai vi tri ctia doan chéng dinh.

Doi véi virut hepadna & dong vat €6 vi, mach L c6 4 khung doc md cling huéng
theo mét chiéu, duge ky hiéu 1a ving S, P, C va X.

— Ving S gém gen S, pre S1 va pre S2. Gen S ma hod cho protein chinh. Gen S +

pre S2 ma cho protein trung binh (M), gen S + pre S2 + pre S1 ma hod cho protein 16n
(L) cia vo ngoai.
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— Viing C gém gen C va pre C. Gen C md hod cho protein 16n cia 15i.

- Vung P chum 1én toan bd viung S va mét phan ving C va X, ma cho protein 16n
giau histidin cé khdi lugng 90000. Day 12 polymeraza ¢6 hoat tinh enzym phién mi ngugc.

— Ving X gém doan chéng dinh ma hod cho polypeptit chua 16 chitc nang (virut
DHBYV khéng c6 ving X).

Su biéu hién cic gen cha virut thong qua it nhét hai ban phién ma khéng qua xir 1y
ghép ndi. Khong ¢é mot protein ndo duge ma hoa bdi mach S.

Qua trinh nhén 1én cla virut hepadna s€ duge trinh bay trong phéan virut HBV.

14.2. BENH VIEM GAN B & NGUOI

Viém gan B hay viém gan huyét thanh 1a bénh phé bién trén toan thé gidi. Chau A
va chau Phi 1a nhing khu viec ¢6 ty 1¢ nhiém cao nhat (khoing 180 triéu dan chau A
va chau Phi mang mam bénh, chiém 80% trong tdng s6 220 triéu ngudi mang mim
bénh trén toan the giéi). G Viet Nam, ty & ngudi mang mam bénh rit cao (khoang
10 — 20%).

Khi nhiém virut viém gan B (HBV) ¢6 thé dan dén céc nguy co sau (hinh 14.1):

Phdi nhiém
i
Nhiém
¥
Viém gan 90 — 95% héi phuc Nhi&m man tinh,
181 cap (1%chét) va dugc mién dich ngudi lanh mang KN
- H&i phuc - Viém gan man tinh
‘ - Xd gan

- Buge MD - Ung thu gan

Hinh 14.1. So dd cac dang nhiém HBV

— Viém gan cap tinh hodc man tinh, tir d6 din dén X0 gan réi ung thu gan.

- Viém gan do HBV la nguyén nhéan cia 80% cdc ca ung thir gan trén toan thé gidi.
Trén 25% nhitng ngudi mac viém gan do HBV sé bi xo gan hodc ung thu gan.

— Ung thu gan xuét hién nhiéu nhét & chau A va chau Phi, noi ¢é ty 1¢ nhiém HBV
cao. Mbi nam cd khoang 100000 bénh nhan chét vi viém gan do HBV bdc phdt va ciing
khoang 100000 ngudi chét vi xo gan hoac ung thu gan.
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14.2.1. Triéu ching l1am sang
Khi méc viém gan B thudng cé hai trudng hop xay ra :

— Dang cdp tinh duge biéu hién qua cdc triéu ching 1am sang nhu mét moi, chan
an, budn non, mat cdm gidc vi (chdng han ngudi nghién thudc 14 khi hit khéng thay vi
thudc). Vai tuan sau thdy nude tiéu sim mau, phan mau dat sét, da vang. Triéu ching
lam sang la thay d8i chuyén hod & gan (ham luong enzym transaminaza — SGPT trong
gan tang 1&én). Mot s6 trudng hop 6 thé chuyén sang thé t6i cdp, hon mé va chét sau vai
ngay. Trudc khi xuat hién cdc triéu ching ké trén, thdi gian G bénh kéo dai tir 2 tuan
dén 6 thang vi thé nén cdn goi 1a viem gan d bénh ldu. O thoi k¥ 4 bénh, virut ¢ thé
truyén sang ngudi khic ma khéng hay biét.

~ Dang mdn tinh khéng biéu hién triéu chimg trong nhiéu nam, do vay ciing dé lay
cho ngudi than trong gia dinh va cho ngudi cung lam viéc. Néu ¢ thé nhe, gan thuong
ton it, s&€ khong anh hudng dén chiic nang gan. Néu & thé nhiém dai ding, gan sé bi tén
thuong vira phdi va n€u & thé hoat, gan s& bi tdn thuong sau sic, c¢é thé giy xo gan v
sau d6 la ung thu gan nguyén phat. Day 1a bénh ¢4 ty 1é tk vong cao.

14.2.2. Con dudng lay truyén

Viém gan B lay truyén chil yéu theo cdc con dudng sau :

- Do truyén mdu hoic sir dung cdc san pham tix mau di bi nhiém HBV.

— Do ti€p xiic thong qua nudc ti€u, nudc bot, do quan hé tinh duc ddng gidi hay
khac giéi.

— Do me truyén sang con qua nhau thai hoic khi sinh n6.

— Theo cac con dudng khac nhu tiém chich ma tuy, xam minh, cham ciu, trdy xude,
dao cao, ban chai danh rang....

14.2.3. Virut viém gan B & ngudi

Nam 1964, Baruch Blumberg dd moé td moét loai KN dic trung & thé dan chau Dai
Duong got 12 "KN Australia”. Dén nam 1968, phét hién thay trong mau bénh nhan viém
gan B man tinh ¢6 tiéu thé hinh cdu va hinh s¢i, duong kinh 27nm khéng chita ADN.
D6 chinh 1a KN bé mat HBsAg (hepatitis B surface antigen). Hai ti€u thé nay khéng
phai la HBV hoan chinh vi thi€u genom. Nam 1970, ngudi ta phét hién thdy trong mdu
bénh nhan viém gan B ¢é cdc thé hinh ciu, dudng kinh 42nm, bén trong chita ADN kép
goi 1a tiéu thé Dane (mang tén ngudi phét hién). Sau nay xdc dinh chinh tiéu thé Dane
méi 1a HBV thuc su.

Vo6 ngodi. Ciing nhu cdc virut hepadna khac, vo ngoai ctia HBV la lipoprotein gom
3 loal protein trong d6 c¢6 mot protein chiém da s& goi 12 protein chinh. Phia trong vo
ngoai 13 capsit gém mot loai protein.

Vo ngodi ¢é6 KN bé miat HBsAg, ¢6 mat trong médu cliia bénh nhan nhiém HBV vi
dua vao KN ndy dé chan dodn bénh viém gan B. KN HBcAg (hepatitis B core antigen)
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goi la KN 13i. KN pay chi ¢é trong t€ bao gan bi nhiém. Do dugc bao boc bdi 16p vo
nén khong cé trong huyét thanh, vi th€ mudn xdc dinh khéng dung phan ing huyét
thanh ma phai lam sinh thiét gan. Mot KN khdc la HBeAg (chit e bat ngudn tir
Espmark, tén nguoi phat hién) c¢6 lién quan chat ché v6i HBcAg va cing duoc diing dé
chan dodn viém gan B vi KN nay cé mat trong huyét thanh. Su ¢6 mat ciia HBeAg
chitng t6 HBV dang hoat dong manh mé trong 1€ bao gan sau d6 la xudt hién anti — HBe
trong mau.

Genom cua HBV chia
32000 nucleotit, dugc xem la PieSs, o
nho nhat trong cdc virut ADN
cta dong vat c¢6 vi. Day la
genom choéng 16p gém 4 khung
doc md S, C, Pva X (hinh 14.2).

— Céc gen S (surface) ma
cho KN bé mat HBsAg bao
goébm 3 phan : Tién Si hay pre
S1, tién S2 hay pre S2 va S.
Viung S va tién S2 ¢6 chiéu dai
cd dinh, cdn S1 ¢é chiéu dai

thay d6i tuy theo typ virut. Céc Promoter/Enhancer
polypeptit bé mat cia HBV ¢6 o cla I8i
RO

lién quan véi nhau vi déu cé

chung ving S. Cac gen S mi

hod cho 3 loai protein khic Hinh 14.2. Cau tao genom ciia HBY
nhavla §, Mva L.

pre CIPTBINOMe 3 e

+ Protein S (small) 1a protein nhd nhat (24kDa) trong s6 cdc protein bé mat, chia
226 axit amin. Day 1a protein chinh hay con goi 1a SHBsAg dugc ma hod bdi gen S va
duge san xuat véi sé lugng Ién. Cic typ cha virut duge xdc dinh dua vao cdc typ cla
SHBsAg nho KT don dong. Viing KN ¢6 mat & tdt ca cdc typ goi 1a quyét dinh KN a.
B6n phan typ chlt yéu khdc nhau 13 d hoac y va w hodc r. Hai bé nay dugc cip doéi trong
dé thanh vién chia méi cip loai trir 1an nhau tao nén 4 phan typ KN HBsAg 13 adw, adr,
ayw v ayr. O céc ving dia Iy khdc nhau c6 su khic nhau vé cdc phan typ néi trén. O
Viét Nam di tim thdy cic phan typ ayw, ayr va adw.,

+ Protein M (middle) ¢6 kich thudc trung binh (31kDa), 281 axit amin do gen tién
S2 va gen S ma hod cdn goi 1a MHBsAg. Day 12 glycoprotein biéu hién duéi 2 dang
gp33 va gp36 tuy thudc vao mic do glycosyl hod. Ving tién S2 14 phan va nudc, nim ¢
ngoai bao va chia vi tri glycosyl hod bd sung. Protein tién S2 khéng cin cho su gay
nhiém ciing nhu su tao hinh thdi hat virut. Chi ¢é 10% vung tién S2 clia protein L & phia
ddu amin la can cho sy giai phéng virion, phdn cdn lai khong can cho sy gidi phéng
cling nhu giy nhiém cia HBV.
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+ Protein L (large) 1a protein 16n nthat (39kDa), chia 390 axit amin do cdc gen tién
S1, tién S2 va S ma hod, con dugc goi 1a LHBsAg. Protein nay tham gia vao viéc gin
virut nay vao vat chi, lap rdp virion va giai phong virut ra khoi t&€ bao.

— Gen C (core) la ving ma cho protein nucleocapsit. Gen C ¢6 2 viing : ving 161 (C)
va vung tién 161 (pre C).

+ Protein 161 1a chudi ngén (21kDa), gém 138 axit amin, c6 kha nang gan vdi axit
nucleic. PDay la KN 161 HBcAg. Do khong ¢6 doan peptit tin hiéu nén khong tiét ra khoi
t€ bao gan nhung tham gia vio qud trinh lip rdp virut.

Protein tién 181 1a chubi polypeptit dai (25kDa), gom 212 axit amin. Pugc cdu tao tlr
toan bo chudi ngdn cong thém mot doan 29 axit amin do viing tién 151 ma hod. Protein
tién 181 ¢6 doan tin hiéu ndm & ddu amin hudng chudi polypeptit tién 16i mdi téng hop
vao mang ludi noi chat cla t€ bao. Tai dy, chiing duge xir Iy bang céch loai bo 19 axit
amin ¢ dau amin va khoéng 36 axit amin & ddu cacboxyl, sau dé duge tiét ra ngoai duéi
dang HbeAg.

— Gen P 1a gen 16n nhdt, chi€ém 80% chiéu dai cla genom, mi hod cho polypeptit
16n (90kDa), chira 832 axit amin rat gidu histidin. Protein nay ¢ 2 hoat tinh :

ADN — polymeraza va enzym phién ma ngugc (ADN - polymeraza phu thuéc ARN).

Protein P (polymeraza) cé hai ving chic nang : ving protein cudi nam § ddu amin
va vung cd hoat tinh ribonucleaza H nam & ddu cacboxyl. Protein cudi gan déng hod tri
voi ddu §' cua sgi ADN (-) déng vai trd quan trong trong viéc déng géi ARN tién
genom vao capsit cling nhu ddéng vat trd 1dam moi trong phién mé& nguge ARN tién
genom thanh ADN (-), déng thoi [am nhiém vy phan gidi khuén ARN va téng hap soi
ADN (+). Protein P ciing la thanh phén c4u tric cda virut vi né cfing duge dua vao nhan
ctia t€ bao chi phuc vu cho viée sao chép pha sdm. '

— Gen X Ia gen ¢6 khung doc m& nho nhat (0,7kb), ma hoa cho protein X hay HBx
1a mot protein nho (17kDa), chita 154 axit amin. Protein X ¢é nhiéu chitc nang khdc nhau :

+ Thuc hién photphoryl hod va ¢6 hoat tinh kinaza

+ Tuong tac v4i bg may phién ma

+ Thuce hién hoat hod trans

+ Tham gia vao viéc truyén tin hiéu

+ Dicu hoa chu trinh t& bao

+ Chuyén dang t€ bao gan thanh t& bao ung thu

HBx ¢6 thé gén tryc ti€p vao protein p53 dé ngan can chic nang cla protein ndy va
ngan can sy sita chita ADN sai héng theo co ché cit bd nucleotit (NER - nucleotit
excision repair) nh¢ protein p53.

HBx ciing gin vao protein lién két TFIIH dé ngan can stta chita ADN theo con
dutmg NER bing cach gin va lam thay déi hoat tinh cla helicaza cin cho hoat dong sia
chita ADN,
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Chu trinh nhan lén (hinh 14.3)

Trude hét virut HBV gén dac hiéu vao thu thé danh cho IgA nim trén bé mat t€ bao
gan. Sau khi c6i bo vo ngoai, nucleocapsit di chuyén vao viung nhan. Sau khi cdi vo
capsit, ADN kép véi 2 sgi khong bang nhau dugc chui vao nhan dé chuyén hod thanh
dang ADN kép khép vong, siéu xoan (cccADN). Dang nay dugc dung lam khuon dé
tong hop 4 loai ARN 3,5:2,4;2.1; va0,7kb. Cic mARN duoc gin dudi va di chuyén
ra t€ bao chat.

mARN 3,5kb goi la ARN tién genom dung dé téng hop genom. Cdc mARN con lai
duoc goi la dudi genom ding dé tong hgp céc protein khac nhau trong d6 c6 ADN —
polymeraza (P), protein 161 C va tién C, polypeptit X, protein bé mat S va proteinkinaza.

Protein 16i C tao thanh nucleocapsit (HBcAg). Polypeptit tién 16i dugc van chuyén
dén mang ludi nodi chat, tir dé ching dugc tiét ra ngoai dudi dang KN tién 16i (HBeAg).
ARN tién genom dugc déng géi cing véi ADN — polymeraza clia virut vd protein
kinaza dé tao thanh hat 15i. O day, tién genom dugc ding 1am khuon dé téng hop cic
chudi ADN (-) (sgi L) theo co ché sao chép nguoc.

Tai sinh
’ Tong hop soi duong.
{r & trong phan I6i ;
g L ong hop sai am
Sﬁ;\?m‘nhta!pbquao ; Gtrong phan 16i Q :
vao té bao i e Q J Van chuyén dangbo
dén mang lé

Nay chéi vao bén
3 Addiyy : i chat
@ " s 13-4 trong Iudi ngi

!
]
: . -
K‘Q l' Lap rap loi Dich ma
- va bao géi ARN

Phan I&i

Hinh 14.3. So d6 nhan 1én cda virut HBV trong té bao gan & vat chd.
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Protein X tuong tic véi cic yéu t6 phién ma trong nhan dugc kich thich bdi tin hiéu
tir t& bao chat. Protein v ngoai (S) gin vao mang lipit clia bo may Golgi va méng luéi
noi chat d€ sau d6 nucleocapsit ndy chéi vao ming luéi néi chat va bo mdy Golgi dé
bién chiing thanh vé ngoai cha virut tuong lai.

Polymeraza ciia HBV phan giai ARN tién genom, chi dé lai mot doan nhé (29 cip
bazg & dau 5') dung lam méi cho tdng hgp ADN (+) trén khuon ADN (-). Mot s6
genom truong thanh sau khi téng hop lai duge quay vé& nhan dé chuyén thanh cccADN
nhim duy tri mot lugng khuon 6n dinh cho dich ma, con phén 16n duge Lip rép hoan
chinh réi ndy chéi ra ngoai dé lap lai chu trinh nhan lén & & bao gan khac.

Trong qua trinh nhan 1&n, virut luon téng hgp thita protein vé nén trong huyét thanh
ngudi bi nhiém HBV, ngoai virut hoan chinh (hat Dane) con xuat hién cdc dang khong
hoan chinh hinh cdu, hinh que hoac hinh sgi.

14.2.4. Chdn doan

Chdn dodn trong phong thi nghiém c6 thé st dung nhiéu k¥ thuat mién dich dé xdc
dinh KN hoac KT ¢6 trong huyét thanh clia bénh nhan.

— Ky thuat dién di mién dich déi tuu (CIEP)

~ K¥ thuat ¢6 dinh b3 the (CF)

— Ky thuat ngung két héng cdu thu dong (PHA)

~ K§ thuat MD gén enzym (ELISA)

— K§ thuat MD phéng xa (RIA)

- PCR

HBsAg [a KN xuat hién sém nhat, khoang 1 — 2 tudn sau khi phoi nhiém, dat dinh
cao khi xudt hién cdc ddu hi¢u 1am sang, gidm sau 4 — 8 tuén tiép theo va thudng hét
sau 4 thang. O nhiing ngudi nhiém man tinh, HBsAg con t6n tai 6 thing sau khi khéi
bénh. O benh nhan viem gan min tinh, HBsAg t6n tai trong nhiéu nam hoic sudt doi.
Mot s6 ngudi bi nhiém HBV nhung khéng xédc dinh duge HBsAg vi KN di bi trung hoa
bai KT anti — HBs.

HBeAg xuit hién sau HBsAg vai ngay va giam dan trong 10 tuin. Ham lugng
HBeAg ty 1¢ thuan véi luong virut, do d6 qua KN ndy c6 thé ddnh gid duge mitc do
nhiém cta ngudi bénh.

HBcAg khong ¢6 trong huyét thanh nén khong xdc dinh dugc biang cic phan tng
huyét thanh. HBcAg tadch dugc sau khi phd v hat Dane & cac miu sinh thiét, sau dé xéc
dinh bang phwong phap ELISA.

Anti — HBe 1a KT khédng HBcAg thudc 2 16p IgM va IgG. Anti — HBcIgM dat néng
do cao ngay tr khi bénh khai phdt va sau d6 gidm xuéng dén mitc khé phét hién sau vai
tudn 1. Anti — HBclgG t6n tai lau dai, tham chi sust dui.

166



Anti -
nam. Khi ¢6 anti —

HBe xuat hién vao cuéi giai doan cép tinh clia bénh, tén tai vai thing dén vai
HBe tirc 12 lic co thé dang phuc héi.

Anti HBs xuat hién sau khi HBsAg bién mat khoang 1 thdng. Déi v6i bénh nhan
viém gan t0i cép, hiéu gid anti — HBs rédt cao, con & ngudi viém gan min hoic ngudi
mang HBsAg mén tinh khong thdy xudt hién anti —

HBs.

Khi tiém vacxin khang HBV ciing xudt hién anti — HBs (bang 14).

Bdng 14. SUXUAT HIEN KN VA KT KHANG HBV TRONG HUYET THANH
BENH NHAN QUA CAC THOIKY
Nhiém c¢ap | Binh phuc | Nguai lanh mang KN | Viém man tinh
HBsAg + - + +
HBeAg + ~ + - + -
Anti HBcAg (lgM) + - — -
Anti HBcAg {TgG) + + + +
Anti HBs - + - -
Anti HBe - + +f - + -

14.2.5. Diéu tri va phong bénh

D3 ¢6 nhiéu ¢6 ging nghién ctru tap trung vao diéu tri bénh nhan mang HBsAg mén
tinh nhdm ngén cén sy tién trién thanh viém gan va han ché kha nang lan truyén sang
nguoi khac. Trong s6 cdc thudc khdng virut interferon a2b, lamivudin va hepsera to ra
¢6 nhiéu trién vong, né ngan can sy nhan lén cia virut trong t& bao gan. Tuy nhién,
bién phap hitu hiéu va ré tién nhdt 13 tiém phong. Trudc day, vacxin khang HBV duogc
diéu ché tir huyét tuong bénh nhan nhiém HBV min tinh. Hién nay di cé vacxin ADN
tdi 16 hgp. Day 1a vacxin thé hé 2. Gen ma cho HBsAg dugc chuyén vao plasmit sau dé
bi€n nap vao E. coli dé nhan lén réi chuyén nap vdo ndm men Pichia pastoris hay
Sacharomyces cervisiae dé biéu hien KN.

G Viét Nam, vacxin viém gan B huyét tuong (HB vaccine) da duge san xudt tai
Vién Vé sinh Dich t& hoc Trung vong nam 1997 va da dugce sir dung trong Chuong trinh
Quéc gia Tiem ching mé rong. Hién nay, vién ndy dang chuén bi cho ra ddi vacxin
viém gan B tdi té hop.

Vacxin duge tiém bap (khong tiém moéng) 3 mii. Miti 2 sau mét thing va miii 3 sau
6 thang. Miii 4 sau 5 nam, chl yéu cin cho nhitng ngudi ¢é nguy co lay nhiém cao.
Hi¢u qua bao vé sau miii 1 12 24%, sau mii 2 128 75%, mii 3 12 94% va sau miii 4 la
97%. Da xuit hién vacxin hén hop trong dé bé sung thém cic thanh phian XN nhu phéi
hgp véi KN HAV véi cdc vacxin khidc nhu Dpt, DpaT, véi polio bi bat hoat.

Ngay nay, mét s6 bién phap khic cing dang dugc thit nghiém nhu ADN antisense,
ribozym, Si ARN va da thu duoc két qua rit khd quan.
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14.3. BENH VIEM GAN D

Mot virut khic chwa duge phan loai ¢6 lién quan dén virut viém gan B 13 tdc nhan
Delta dugc phit hién nam 1977 & Italy. Delta 1a chit thi 4 trong bang chit cai Hy Lap
ngu ¥ 1a virut viém gan thit 4 duge tim thay va sau nay dugc dat tén I3 virut viém gan D.

bay la virut khong hoan thién. Ching khéng cé gen mi hod cho glycoprotein dé
gén vao t€ bio gan nén khong thé tv nhan 1én ma phai cén su trg gitip cia HBV (hoac
cdc virut hepadna khic), HDV st dung protein vé ngoai do HBV cung cap dé bao boc
genom ARN cua minh. C6 nghia 12 ching chi xudt hién & cic co thé da bi nhiém HBV -
man tinh. Nhiing ngudi bi nhiém HBV thudng bi déng nhiém théem HDV. Vi vay, HDV
la virut gay bénh mang genom ARN nhung chiing 16i vin dé cap dén trong phan nay.

Virion ¢6 kich thudc nhd (35 ~ 37nm), c6 vé ngoai.

Genom la ARN don, khép vong, ¢6 kich thudc 1700 nucleotit, chita nhiéu goc G - C.
Gibng nhu viroit gay bénh thuc vat, qud trinh sao chép dién ra theo co ch€ vong tron
xoay va la virut ARN duy nhat & dong vat sao chép theo co ché nay.

Protein bén trong (KN Delta) ¢6 khoi lugng phan tir 68000. V& ngoai gidng nhu
HBV, nhung genom thi khong tuong déng véi genom clia HBV.

14.3.1. Pic diém lam sang va bénh sinh

HDV chi lay nhiém dong théi v6i HBV man tinh. Khi ¢c6 mat HDV, tinh nghiém
trong cia viém gan B sé tang lén so v&i chi nhiém HBV. Khi nhiém déng thdi ca hai
loai s& xudt hi¢n thé bao phat va c6 ty 1¢ gan bi tdn thuong cao. Pac biét, ty 1é tir vong
cao & bénh nhan déng nhiém nhung chi ¢6 KT khing HBV. C6 thé phét hién HDV &
mot nifa s6 trudng hop viem gan B bao phdt lien quan dén HBsAg. Khoang 1/10 trudng
hop doéng nhiém HDV va HBV dén dén bénh 1y hai ky. Su boi nhiém HDV & ngudi
mang HBV ¢6 thé gay viem gan cap lam sang va din dén su tdn tai dai dang cia HBV
va HDV. Néu nguy co bi bénh gan tdng thi 50 — 90% cac truong hop 12 xdy ra & noi
HDV t6n tai phd bién. Ty 1¢ tién trién thinh bénh gan s& tang va vi thé lrong vong 5
nam, b¢nh nhan s& bi xo gan.

14.3.2. Chéin doan

Hi¢én da cé san cdc phuong phdp chin dodn viém gan D théng qua xac dinh KN
Delta, KT va xdc dinh ARN cia HDV nh& k¥ thuat RT — PCR.

14.3.3. Diéu tri va phong chéng

Cho dén nay khong ¢6 thuge dic tri chéng HDV. Cic bién phap chéng HBV ciing
¢6 thé 4p dung d6i véi HDV. Viéc tiém phong vacxin HBV s& 12 gidi phép t6t dé tranh
dong nhiém. Tuy nhién, khong ¢6 cich nao bao vé co thé di bi nhiém HBV khoi su
dong nhiém HDV. Céch t5t nhat 1a ngan chin va trinh cdc ngudn lay ahiém.

168



Chuong 15
VIRUT ARBO

15.1. GIGI THIEU

Virut arbo 14 tir ghép bit ngudn tit "arthropod born viruses” c6 nghia la virut do ¢6n
trung chan khép mang truyén. Virut arbo chi€ém hon 1/3 téng sd cdc virut gy bénh cho
ngudi va déng vt ¢6 xuong séng. Ching ky sinh nhung khong gay bénh cho con trung.
Con tring khong nhing 1a vat trung gian truyén bénh ma con 12 vat cha cua virut. Dén
nay, nguoi ta da phat hién duge 500 loai virut arbo va x€p chiing vao 5 ho khédc nhau
dua vao serotyp. Bé la:

—Togaviridae

— Flaviviridae

— Bunyaviridae
— Rhabdoviridae

— Reoviridae.

M&bi ho lai bao gém cdc chi khac nhau. Tuy nhién, ching déu cé cic dac diém
chung nhu sau : chita ARN, ¢6 cdu tao d6i xiéng (xoan hodc khdi) va chita mot lugng
dang ké lipit, do vay chiing dé& bi ete va clorofoc phd huy. Ngay nay, ngoai 5 ho virut
trén con ¢6 mot s6 serotyp khiac khong do dong vat chan khép mang truyén ciing duge
xEp vao virut arbo. D6 14 cac virut ¢6 4 chita 12 cdc dong vat gam nham, cd thé truyén
thing sang ngudi. Cdc virut nay bao gém : virut hanta (thudc ho Bunyaviridae) va cic
virut thudc ho Arenaviridae va Filoviridae.

Cach goi tén virut thudc cac ho khong theo mot nguyén tic nhat quén. Tén virut ¢6
thé bit ngudn tir bénh do ching gay ra nhu virut s6t vang, virut viém ndo Nhat Ban,
ciing ¢ thé bt ngudn tir tén mot dong séng (virut Marituba, Nile) hay mot ving dat xa
x6i bén chau M¥ (virut Itheus) hay ving rimg ram chau Phi (virut Semliki). Tén virut
cing ¢6 thé 14y tir tén vat chil, chdng han Veomia la tén goi ciia ho mudi. Mot s§ virut
lai dugc tam goi tén theo chit cdi hay con s6 (vi du virut T - 48).

Cic virut arbo ¢6 dac diém KN gidng nhau duge xdc dinh nhd cic phan (ng huyél
thanh hoc (phan tng ¢ ché ngung két héng cau, hip phu MD gin enzym — ELISA,
phan tng c¢6 dinh bé thé) thi dugc xép vao thanh nhém goi 1a nhém huyét thanh
(serogroup). Trong mdi nhém, cdc virut lai duge phéan chia thanh cic serotyp khdc nhau
nho phan tng trung hoa.

Nhu da néi & trén, virut arbo gbm 5 ho. Hiu hét cic serotyp thuéce ho Togaviridae,
Flavivirridae va Bunyaviridae, con lai thudc ho Reoviridae (cu thé thuoc chi Orbivirus
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va virut s6t Colorado do ve truyén) va ho Rhabdoviridae (cu thé 1a céc virut thudce chi
Vesculovirus gay dau bong rang) (bang 15.1).

Bdng 15.1. MOT SO VIRUT ARBO QUAN TRONG

—

Ho va chi $6 virut Cac thanh vién quan trong Ghi chua

- Viém nao ngya mién Tay
- Viém nao ngya mién Bdng
28 - Viém néo ngua Venezuela Nhdém A - do mudi truyén
- Chikungunya
- 8dng Ross

Togaviridae
Alphavirus

- Viém ndo St. Louis

- Viém n3o Nhat Ban

- Viém nao thung ling Murray )
— S6t vang Nhém B — do muéi truyén
- 80t xuat huyét Dengue
68 ~ llheus

- Viém ndo Tay séng Nile

Flaviviridae

Flavivirus

— Virut Louping

— Powassan

- Viém néo do ve

— S6t xudt huyét Omsk

Nhém B - do ve bét truyén

- Viém nao La Crosse
Bunyaviridae - Snowshoe hare
Bunyavirus — Oropouche

— 86t thung lang Riff
212 — Puntan Toro Nhém California
— SOt rudi cat

- Toscana

— 86t xuét huyét CrimeanCongo
— §in Nomber {(khdng phai arbo}

Phlebovirus
Nairovirrus

Hantavirus

Ho Togaviridae gém :
— Ch1 Alphavirus gom cédc serotyp do chan khdp mang.
— Chi Rubivirus (gom ca virut s&i rubella) khong do chan khép mang.

Virut viém gan C thudc ho Flaviviridae.
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15.1.1. Pic diém sinh hge chung

— Sau khi tiém virut vio nio chudt & dudi 48 gid wdi, chuot s& chét do viém néo
trong vong 1 — 10 ngay. Mot sé virut cdn lam cho chu6t théi bd (3 — 5 tudn tudi) bi chét
do viém ndo. SE khong xdy ra viém ndo néu tiém virut k&m v6i tiém khdng huy€t thanh
dic hiéu khdng virut (vi virut bt trung hoa).

— C6 kha ning gy ngung két héng cdu cla ngdng va ga méi né do chia cdc chét
gay ngung két héng cdu (heamaglutinin). Phan dng ngung két bi kim ham boi khang
huyét thanh khang virut (chi cdn serotyp thu¢c cling nhém néu khic nhém thi khong
x4y ra kim him) KN c6 thé dugc phat hién nhd phan ing ELISA va ¢§ dinh b6 thé.

_ Nhiéu virut arbo nhan Ién lién tuc trong t& bdo dong vat ¢6 vi & 37°C, nhu & bao
than khi grivet (vero) va than chudt tii md non (BKH).

~ Nhiéu virut arbo nhu virut Dengue va song Ross nhéan lén trong té€ bdo nudi cdy
mo6 mudi A. albopictus lién tuc & 28°C hoac thdp hon. Qua trinh nhan lén cia virut dugc
phat hién nho phan tng MD huynh quang.

— Mot s6 virut arbo do mudi mang, sau khi nhiém vao dudng miéng hoac khoang
nguc ctia mot s& loi mudi thudc chi Culex va Aedes s€ nhan 1én ¢ 4 — 28°C (nhiét do
pht hgp phu thudc vao cdc loai mudi). G day, mudi truyén virut cho dong vat ¢ xuong
s6ng min cam thong qua vét d6t. Qud trinh nhan lén cha virut trong mé mudi dugc xéac
dinh nhd phan tmg MD huynh quang dac hiéu, dac biét 12 & trong tuyén nudc bot va mé
than kinh trung vong. Su min cam cha mudi déi véi cac virut thuoe nhém California va
Dengue 1én hon 10 — 100 ldn so v6i mé nudi cdy doéng vat c¢é vi hodc chudt 6. Mot s8
virut arbo, ddng chi ¥ nhat 12 nhém huyét thanh California va Phlebovirus (thudc ho
Bunyaviridae) va Vesculovirus (thudc ho Rhabdoviridae) cling ¢6 thé truyén bénh qua
an tring.

Céc virut do mudi mang khéng dudc truyén bdi ve va nguoc lai. Cac virut do rudi
cdt mang chi dugc trayén qua rudi cét (loai Phlebotomus sp. va Lurzomylta sp.)

— Virut arbo do ve mang dugc nhan 1én sau khi nhiém qua dudng miéng dén cdc ve
ixodid &u tring hoac thi€u tring (12 loai ve c¢6 voO cing thudc chi Dermacentor va
Ixodes).

Virut dugc chuyén dén giai doan tiép theo ctia ve (dang thi€u trung hay trudng
thanh), ré1 dugc truyén sang dong vat cé xuong séng thong qua vét dot cua ve.
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Bdng 15.2. DAC PIEM PAC TRUNG CUA VIRUT ARBO

, Cac ho virut arbo chinh
Dic diém —
Togaviridae | Flaviviridae | Bunyaviridae | Rhabdoviridae | Reoviridae
Céu tric hinh hoc Khéi Khoi Xodn Dang dau dan Khdi
Dudng kinh 60 - 65 40 - 50 90 - 100 170 x 70 60 - 80
Axit nucleic
- Khéi lugng phan tr 42-44 42-44 04-50 35-46 02-30
— 56 phan tir 1 1 1 1020
34 serotyp 28 69 253 63 77
Bi bat hoat bdi
dietylete hoic - - - - -
natrideoxicolat

15.1.2. Chu trinh nhan lén

Chu trinh nhan 1én cta virut arbo rat da dang va dugc xem 1a mdt trong cdc dic
diém dé phan loai virut. Xem céc chuong Togaviridae, Flaviviridae, Bunyaviridae,
Rhabdoviridae va Reoviridae.

15.1.3. Kha niang giy bénh

Sau khi lay truyén virut theo duong mau hodc qua vét d6t clia dong vat chan khép,
chi sau 1 — 2 ngay phdt hién thay trong mau cua déng vat c6 xuong séng mét luong 16n
virut. Virut con ton tai vaj ngay trong mdu, day la ngudn truyén virut sang dong vat
chan khép khi ching hit mau. Cho dén nay, chua xdc dinh dugc vi tri chl yéu noi virut
nhén Ién nhung ¢6 1€ 1a trong cdc 1€ bao luéi noi moé trong hach lympho, trong gan va
lach hodc trong cdc € bao n6i mé tinh mach. Khi cic virut dugce giai phéng tir céc vi tri
nay c6 thé xdc dinh céc trieu ching khong dic trung gidng nhu cim. Trong giai doan
nam trong mdu, thudng khoang 5 — 7 ngay sau khi bi con tring dét, virut tién dén céc
mé dich cia h¢ than kinh trung vong va da. Lic nay, cdc triéu chiing ban dau sé gidm di
trong mot thoi gian ngan, sau d6 céc triéu chimg dic trung biéu hién trd lai. Vi vy, qud
trinh nay duge goi 1a 6m 2 ki. Sau d6, bénh sé thuyén gidm hoac dan téi tir vong. O
chim va thi hoang thudng chia virut trong mau nhung khong biéu hién triéu ching. Khi
giam sot phat hién thdy KT, thudng 12 trong vong 2 ngay sau khi xuat hién viém ndo,
KT tén tai trong nhi¢u nam. KT d4u tién 1a IgM xuat hién sau 1 — 7 tudn lay nhiém sau
d6 xuat hién khang thé 1gG. Trong hé than kinh trung wong, virut arbo nhan 1én va gay
heoai tr cdc t€ bao than kinh, 1i€p theo cic noron duge bao boc bsi thuc bao trung bi
(microglia) hinh thanh cic ndt € bao than kinh dém. Sy hinh thanh vong quanh mach
€6 mat céc t&€ bao don nhéan dnh hudng dén nhiéu thanh mach mau nio. Thudng ¢6 viem
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mang ndo dong phat véi sy tich luy cac t€ bao than kinh don nhén trong khoang tréng
mang nhén va xung huyét & cic mao mach lan can. C6 nhiéu loai mé nhiém virut nhung
it khi phat trién thanh bénh biéu hién nhu viém mang ndo. C6 rat it théng tin vé vai tro
cta hé théng mién dich, mic dit cé thé hé théng mién dich déng vai trd trong qué trinh
phdt sinh cdc héi ching nhu s6¢, s6t xuat huyét Dengue. Hoi chiing nay thuong thay &
tré em hay bi 1ay nhiém virut Dengue lan thi hai. Ngudi ta cho riing trong théi gian biéu
hién héi ching thi phitc hgp KN — KT duge hinh thanh. Hoi chiing dan dén ting tinh
thdm thanh mao mach va gay séc thong thudng k&m theo xudt huyét. Tuy nhién, ngudi
ta xdc dinh ring viéc hdp thu virut cua dai thuc bao duge tang cuong khi cé mat KT
dudi dang phic hop virut ~ KT bam vao receptor Fc.

15.1.4. Phan lap virut

C6 thé phan 1ap virut trong mdu & 3 ngay ddu bi s6t (cdc virut ndy thudc cdc serotyp
nhu Dengue, song Ross va s6t vang da). O thdi diém nay, s& lugng do virut trong mau
12 cuc dai. C6 thé phan lap virut tir dich ndo tuy hodic 1am sinh thi€t ndo khi con séng
hay da chét vi viém ndo. D6i véi trudng hgp chét vi s6t vang da thi phan lap virut tir
gan. Cic céch phan lap goém :

- Cdy méu chita virut vao mo dong vat nudi cay (vi du t& bao vero, BHK) i & 37°C
bén dudi 16p agaroza cho dén khi xudt hién vét tan t€ bao (sau 7 — 14 ngay). Xac dinh
serotyp clia virut bang phén tng trung hoa véi KT don dong phit hop.

— Cdy méu chita virut vao 1€ bio mudi A. albopicus nuéi cdy lién tuc, 0 28°C dén
ngay thit 10 kiém tra su cé mat ctia KN virut trong t€ bao bang phuong phdp mién dich
huynh quang.

— Cdy mau bénh nhan s6t Dengue & pha cdp tinh vao mudi duc, 0 & 30°C trong 14
ngay. Phat hién KN virut ¢é trong dich ép diu muéi bang phan ¢ng mién dich huynh
quang truc tiép.

— Cdy dich mau trong nfio hoac gan & pha c4p tinh vio nio chuot 6 dudi 48 gio i,
kiém tra hing ngay cho dén ngay thit 14 sy tién trién cla viém mang ndo (hinh thanh
budu, tna ludi, co giat, co cing va tham chi bi chét). Tién hanh xdc dinh nhém
huyét thanh trong nio cia chuét sap chét biang phan tng c ché ngung két, sau do xic
dinh serotyp bing phan tng trung hoa chuét 6 hodc su gidm vét tan & méd nudi cdy
vero va BHK.

15.1.5. Phat hién ARN dac trung cta virut arbo

ARN virut duoc chiét tir huyét thanh, dich mé ctia bénh nhan hodc t€ bao mo6 nudi
cdy hoac dich nghién t€ bao muéi. Dung hén hop guanidin — phenol. Chudn bi cADN
nhd enzym phién ma nguge. Nhan moét sé lugng 16n doan bazo bang ki thuat PCR véi
cdc primer thich hop. Phén tich cdc san phdm sau phdn dng hodc céc san phim gidi han
bing dién di gel rdi so sdnh vdi céc trinh ty nucleotit ma hod cho nucleocapsit dac higéu
serotyp di biét.
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15.1.6. Chan doan bang phuong phap huyét thanh hoc

bay Ia cdch duy nhét ¢6 thé dung dé chdn dodn viem ndo trong phong thi nghiém.
Tién hanh lay cap miu huyét thanh, mot miu lay trong tudn ddu tién, miu cdn lai lay
sau khi héi phuc vai ngdy. Bang phan tmg HI hay ELISA c¢6 thé phat hién thdy KT tang
gép nhi€u lan ching 16 xdy ra qué trinh lay nhiém virut. Bing phan ting ¢6 dinh bé thé
phat hién thay KT xudt hién tir tudn thit 2 sau khi biéu hién bénh va KT bién mat sau
khoang 3 nam. Khing thé IgM déc hiéu serotyp c6 thé duoc phét hién trong mot ngay
sau khi bi€u hién bénh nhd st dung phan tng ELISA bt IgM, sau 6 tuan thi IgM giim
va duge thay the boi IgG.

15.2. MOT SO VIRUT ARBO
15.2.1, Virut flavi

Flaviviridae 14 ho cdc virut arbo nhém B mi trudc day dugc xem 1a mot chi cua ho
Togaviridae. Virion ¢6 genom 1a¢ ARN mach don, dugc bao béi vo ngoai, ¢é kha nang
gy nhiém & nhicu loai dong vat khong xuong song (déng vai trd vecto nhu ve, bét,
muéi). Ho nay chi ¢6 mét chi 1a Flavivirus. Cdc thanh vién cia cdc chi nay la tdc nhan
gay cac bénh quan trong & ngudi va dong vat.

Virion gan nhu ¢6 hinh cdu v6i dudng kinh 40 — 50nm, bao gom mot IGi la protein
gan v6i genom goi 12 protein C (C -~ ARN), protein M hinh thanh mang bao quanh phic
h¢ C — ARN va vo ngoai la lipoprotein. Nhé ra khdi vé ngoai 13 glycoprotein E
(haemaglutinin) ¢é tic dung ngung két héng cdu v trung hod KT.

Genom 14 ARN don, (+), khd dai véi khdi luong phan tir 4x10% va duoc gin mi &
dau 5' nhung hinh nhu khéng ¢6 dusi poly A & ddu 3. Khong tao thanh mARN duéi
genom (subgenomic mARN). Genom 12 mach ARN ¢6 chiéu dai di, ¢6 chitc nang nhu
la mARN duy nhat va chi chita mét khung doc mé dai, diéu dé chtng t6 rang khi dich
ma s€ hinh thanh polyprotein, r6i sau d6 dugc phin cét nhd proteaza thanh cdc protein
nho hon véi chitc nang khde nhau. Céc gen mi hod cho protein c4u tric nim & phia dau
5'(5'=C~M - E...). Mot s6 protein phi cau tric ciing duge tao thanh.

3 ddu 3’ ¢é mot vung khong dugc dich mi tao nén mét cau tric thit cap dang méc
chin dau (stem ~ and - loop secondary structure). Qué trinh téng hop ARN virut (kéo
theo sy hinh thanh phan tir trung gian sao chép RI — replicative intermediates va dang
sao chép RF - replicative form) dién ra & viing xung quanh nhan. Qué trinh chin cda
virut dién ra theo ki€u co ddc dan cht khong theo kiéu nay chdi va dudng nhu xay ra
trong mang ludi ndi chat.

Virut Flavi c¢6 thé nhan 1én trong cic 1€ bao nudi cdy mo cha nhidu loai dong vat ¢d
xuong séng. Chiing tao CPE va hinh thanh vét tan. Céc t€ bao nhiém thudng bidu hién
su tang nhanh mang ludi ndi chat. Su tong hop protein cia t€ bao chi hdu nhu khéng bj
e ché nhicu. Nhiéu loai t& bao dong vat khong xuong séng ciing bi nhiém virut flavi.
Chiing c6 thé tao hoac khong tao CPE.
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Dua theo typ huyét thanh, virut flavi ¢6 thé chia lam 7 phan nhém. Héu hét céc virut
flavi ¢6 tam quan trong y hoc va thii y hoc déu thuéc mét trong ba phan nhém sau day :

— Phan nhém virut Dengue gém 4 typ virut Dengue (1 — 4).

~ Phan nhom virut Tay song Nile (West Nile). Bao gom virut viém ndo Nhat Ban B,
virut Kunjin, virut sét thung ling Murray, virut rocio, virut viém ndo St. Louis va virut
Tay song Nile.

— Phan nhém virut gay viém nédo do ve gém cédc virut rimg Kyasanur, virut Louping,
virut Negishi, virut s&t xuit huyé’t Omsk, virut viém nao Powassan va virut viém ndo do

ve trong dé gém ca duéi typ mién Poéng (virut viém ndo Xuan — He Nga) va dudi typ
chau Au {(virut viém ndo Trung Au)

Mot s virut flavi khdc cling ¢6 thé gay bénh cho ngudi nhu cdc virut Brazi,
Bussuquara, Ilheus, RioBravo, Sepik, Sponweni, Wesselsbron va Zika. Céc thanh vién
khdc chia ho nay cdn cé thé 1a virut gay dung giai t&€ bao mudi Aedes albopictus va virut
sOt xudt huyét khi.

15.2.2. Virut Dengue, sé6t Dengue va bénh s6t xuit huyét Dengue

S6t Dengue va sot xudt huyé&t Dengue 1a bénh nhiém cdp do virut Dengue giy nén.
S6t Dengue lan d4u tién dugc ghi nhan vao nam 1780 tai Philadenphia — My, sau dé
dugc thdy nhiéu & cdc nudc nhiét d6i va can nhiét déi giita 23,5° vi tuyén Bac va 23,5°
vi tuyén Nam. Tir cuéi nhimg ndm 50 trd lai day, s6t Dengue lan tran khip cdc nudc
ving Dong Nam A, Tay Théi Binh Duong va dang tré thanh mot van dé y t€ cong déng
quan trong. Hién nay, mdi nam s6 ngudi mic bénh Dengue trén th€ gi6i lén dén 100
trieu ngudi. G Viet Nam, diém néng s6t Dengue la cdc tinh phia Nam, dac biét 1a cic
tinh déng bang song Clru Long (An Giang, Tién Giang, Can Tho...) v6i hang chuc ngan
ngudi mic bénh hang nam, dic biét 12 vio cdc thing mia thu tir thang 6 dén thing 11.
Cho dén nay, khong con noi nao & Viét Nam 1a khong c6 sét Dengue.

15.2.2.1. Virut Dengue

Virut Dengue thudc chi Flavivirus, ho Flaviviridae. Vi truyén qua con tring nén
thudc virut arbo. Virut Dengue ¢6 4 serotyp : D1, D2, D3, D4.

- Typ 1 (D1). Céc chiing tiéu biéu 1a Hawaii, New Guinea A, Moshizuki.

— Typ 2 (D2) do Sabin phan 1ap ndm 1952. C4c chiing tiéu biéu 1a New Guinea C, B, D.

— Typ 3 (D3) do Hammon phéan lap nam 1995 & Philippin.

— Typ 4 (P4) do Hammon va Sather phan lap ciing & Philippin.

Virut Dengue c6 dang hinh ciu, dudng kinh 40 — SOnm, vé ngoai 1a 16p lipit kép,
chua glycoprotein va protein ¢ nguén géc tir mang sinh chdt cua t€ bao. Vo capsit bao
quanh axit nucleic tao thanh nucleocapsit ¢6 duong kinh 30nm, chita 32 capsome.

Genom la ARN don, mach (+) gém 11000 nucleotit. Genom clia virut chita khung doc
md& duy nhét ma hod cho cdc polypeptit cla virut theo thit ty

5'-C-prM ~ E — NS1 — NS§2A — NS2B — NS3 — NS4A — NS4B - NS5 -3
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Trong d6, phia ddu 5' ¢6 khoang 100 nucleotit va phia ddu 3' ¢6 khoadng 400
nucleotit khong lam nhiém vu mé hod. Ddu 3' con duge gin dudi poly A.

Ba protein cdu tric 1a :
— Protein C - protein capsit chita 112 — 113 axit amin
- Protein prM (premembrane) — tién than clia protein mang

— Protein E (envolop) — protein v6 ngodi duge glycosyl hod dé thanh glycoprotein,
gom 493 — 495 axit amin.

Bay protein khic bao gém 3 protein ¢6 kich thudc 16n 13 NSI, NS2, NS5 vi 4
protein ¢6 kich thude nho 1a NS2A, NS2B, NS4A va NS4.

— NS1 1a glycoprotein, KN két hop bé thé

— NS3 — protein c¢6 hoat tinh serin — proteaza va helicaza

— NS5 — protein ¢6 hoat tinh ARN - polymeraza

— NS53 va NS5 can cho sao chép ARN cha virut.

Chirc néng cla 4 protein nhd cén chua 18, d6 14 céc protein lién két mang.
15.2.2.2, Qua trinh nhén lén

Virut Dengue chii y&u nhan 1én trong dai thyc bao. Genom ARN (+) 1am nhiém vu
gan mARN vao riboxom mi hod cho mot phan tir polyprotein duy nhat. Nho proteaza,
phan tir polyprotein nay dugc phan cat thanh 10 doan, trong dé ¢é doan 12 ARN —
polymeraza.

Soi ARN (+) dugc ding lam khuén dé tdng hgp sgi ARN (=) nh ARN — polymeraza
mdi hinh thanh.

So1 ARN (=) dén lugt né lai duge dung 1am khuén dé téng hop nén nhiéu sdi ARN
(+) m6i. Sgi nay cé nhiéu chirc nang :

— ARN 181 (genom) cita thé hé virut méi

— mARN dé t8ng hop polyprotein

— Lam khuon d€ téng hop céc soi (+) khdc nita.

Vectd truyén bénh

Trong ty nhién cé 3 loai vat chli cha virut Dengue 1a ngudi, linh trudng va mudi.
Ngudi va linh trudng vira 1a & chita vira 13 vat chd cha virut. Mudi Aedes aegypti 13
vectd truyén bénh chinh, tuy nhién & cic viing thanh thi Aedes albopictus ciing la thu
pham. Mubi Aedes aegypti phan b6 khip noi nhung thudng song trong nha, dau & nhitmg
noi 161, hoat déng ban ngay vao lic sdng sém hoac budi chiéu t6i. Khdc véi mudi Culex
triraenniorhiynchus gay bénh viém ndo Nhat Ban, tru6c nhat phii hdt mau lon, chim
hoac ga (la 6 chia virut), sau d6 méi d6t ngudi dé gay benh cho ngudi. Chu trinh gay
bénh chdm dut tai day vi nguodi khong phai 1a ¢ chifa virut. Do vay, mudi du cé dét
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nguol cling khong truc tiép truyén cho nguoi khdc. Con ¢ s0t xuat huyét Dengue thi
nguge lai, Aedes aegypii sau khi dot nguoi bénh sé bi nhiém virut, tiép tuc dot roi lay
bénh cho nguot khac :

Chu trinh truyén bénh

Mudi Aedes Mudi Aedes Mudi Aedes
Khi Trimg mudi Ngudi Ngudi Ngusi Trimg mudi
Muéi Aedes Mubi Aedes Mudi Aedes
Vieng rieng nuki Thanh phd Ving néng thon

15.2.2.3. Triéu chitng lém sang sét Dengue

Céc biéu hién lam sing cha s6t xuat huyél Dengue rit da dang. Thoi gian O bénh tif
3 dén 10 ngay. Bénh duoc dac trung bdi s6t, nhite ddu, dau hong, chay nudc mat, dau
cac khdp c6, dén xudi huyét va thodt huyét tuong dan dén sdc giam thé tich tudn hoan,
r6i loan dong mau. Néu khong duge xu 1y Kip thoi cd thé dan dén tir vong. WHO da dua
ra 4 mitc do nang nhe cOa bénh ;

— Do 1. Bénh nhan sot ddt ngot, Hién tuc va kéo dat.

— Do 2. Budc sang ngay thi 3, bénh nhan ¢6 biéu hién xuit huyét tr nhe dén nang
nhu xuat huyét dudi da, niém mac hoac xuat hién cic mang tim bam.

— Do 3. Xudt hién tricu chitng cham dd 1i ti dudi da & mat trude cua 2 céng va mat
trong 2 cdnh tay, bung. doi, mang suon... Tiép d6 c6 thé 12 chay mdu cam, mdu loi. doi
khi xuat huyél & két mac. di tiéu ra mdu... Trudng hop ning, vao ngdy thd 4 — 6, bénh
nhéan ¢6 thé dai tién ra mau hodc thaim chi non ra mau. Bénh nhan ¢é diu hiéu suy tudn
hoin, mach nhanh, tut huvét dp hoac huyél dp kep (chénh léch gilta huyét dp to1 da va
161 thifu 12 = 20mmllg) déng thoi kém theo cic triéu ching nhu da lanh, am, ngudi vat
v hoac s6t 11 bi.

— Do 4. Bénh nhan roi vao tinh trang nguy Kich, tiéu cdu giam, bat dau biéu hién
s6¢ sau, mach nhd va khé bat, huyét dp bang khong. Tinh trang nay rat dé dan dén
t vong.

Co ché bénh sinh : S8t xuat huyét Dengue 13 s6t Dengue c6 kém theo xuat huyét, O
lan nhiém thd nhat, bénh nhan bi s6t & mdc trung binh rdi binh phuc. Trong méu bénh
nhan da hinh thanh KT khdng Dengue. O l4n nhidm sau, virut s& két hop véi KT dé tao
thanh phitc hop virut — KT. Phic hop ndy duoc cdc t€ bao trinh dién KN (APC) thau
16m va tieu hod. APC hoat hod t&€ bdo T nhd dé & bdo nay sin ra mot luong ldn
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lymphokin 1am v& mao mach, gay chdy mdu, sdc, c6 thé din dén tir vong. Do vay, xuét
tuyét 12 hau qua cla phin ting qud mén.

15.2.24. Chén dodn lam sang

Do s6t xuat huy¢t Dengue doi khi ¢é nhiing biéu hién lam sang ban ddu gidng nhu
cac bénh gay sot hoac sot xudt huy¢t théng thuding, do dé rdt d& nham lan. Hién nay, dé
chdn dodn sot xudt huyét Dengue, ngudi ta khuyén dung ky thuat ELISA nhim phit

bién IgM dac hieéu KN Dengue (con goi 1a k¥ thuat MAC - ELISA) ngay ngay thit 2 sau
khi bénh khéi phit,

Gan day, hang Panbio — Australia dua ra phuong phap sic ky mién dich nhanh dé
xdc dinh JgM va IgG trong s6t xuat huyét Dengue (Dengue fever IgM and IgG rapid
immunochromatography). Cdc thanh phén bao gém KN Dengue v huyé&t thanh benh
nhan (chira IgM va IgG khdng Dengue) sau 7 phiit 1a ¢6 thé doc duogc két qua.

15.2.2.5. Phong, chéng

Cho dén nay chua cé thude dic tri chong s6t xuat huyét Dengue, do dé cong tac
phong benh déng vai trd quan trong. Cén gilt vé sinh khu dan cu, don dep, san l4p ché
nudc dong, triét phd 6 bo gay va noi mudi cu tril. Duing hod chat diét mudi va Mesocyclops
an bo gay. Tdm man bang permetrin. Cén chén dodn sém vi xir 1y kip thoi :

- Bo sung dich th¢ s6m (cho udng hodc truyén tinh mach, diéu chinh dién giai)

— Ha nhiét khi sot cao (trdnh dung loai thude cé salixylat)

— Xur tri xuat huyét va séc

- Khi bi tim tdi phai cho thd oxi.

C6 thé dung aspirin vi codein dé giam dau. thuéc colamin dé 1am diu ngoai ban
kich thich.

15.2.3. Viém nao Nhat Ban

Viém ndo Nhat Bin Ja bénh lay nhiém quan trong cta hé thian kinh trung uong.
Bénh luru hanh & hdu hét cdc nude chau A k€ ca ving Trung A vi An Po. Tuy nhién,
bénh thuong thay & céc nude Dong A nhu Nhat Ban. Han Qudc, Trung Quoc va G ca 10
nude Pong Nam A. Hang nam trén the gidi ¢6 khoang 50 000 trudng hop méc véi tf 16
tu vong 25 - 30% va 50% mang di ching than kinh sust doi, dé lai génh ning cho gia
dinh va xa hoi. 3 Viét Nam, bénh fuu hanh & noi ¢6 6 bénh ty nhién ca ddng bang va
mi¢n nii nghia l1a ¢ ving dia 1y c6 nhimg diéu kién dé virut t6n tai trong ty nhién va luu
hanh khi c6 dich bénh : vart chii, vecto, diéu kién khi hau (nhiét do. do 4m) dé mudi sinh
san. Bénh lan truyén theo mila, thudng la vio mia mua, tir thing 4 dén thang 10 hang
nam. Ty & mac bénh & ving cé luu hanh dich viém n3o Nhat Ban cao 12 50 trudng
hop/10 000 dan, con & viing thap nhat cling ¢6 ty 1é ti vong 1a 40 — 50%. Ngay nay, nho
phuong phép diéu tri tich cuc, ty 1é nay gidm con 10 — 20%.
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15.2.3.1. Virut viém nao Nhdat Ban
Virut viém ndo Nhat Ban duoc phan lap déu tién tir bénh nhi & Tokyo nam 1935.
Day la virut arbo, ho Flaviridae, chi Flavivirus.

Virion ¢6 dang hinh cdu, dudng kinh trung binh 40 — 50nm, chita genom la ARN
(+). ARN c6 khéi lugng phan tu 4x10°, chi€m 6% khéi lugng hat virut. Genom chira
khoang 11kb ma hod cho 10 protein, trong d6 c¢6 3 protein cdu tric va 7 protein phi ciu
truc (hinh 15.1).

Nucleocapsit

Hinh 15.1. Sa db cau tric ca virut viém nao Nhat Ban

Ba protein cdu tric la protein C (161), protein M (mang) va protein E (vo ngoai),
trong d6 protein E dugc nghién citu k§ nhat. Pay 1a glycoprotein gan vao thu thé cia t&
bao va ciing 1a KN gay ngung két hong ciu, tao KT trung hoa va giay PUMD t¢& bao.

— Protein C (core — 16i) c6 khéi lugng phan tir 13000Da, chita 136 axit amin va giau
lisin. Protein C lién két véi ARN tao thanh phic hgp C — ARN.

— Protein pre M/M (premembrane/ membrane). PrM c¢6 khéi lugng phén tir 26kDa,
chita 75 axit amin, 1a chat chua dugc glycosyl hod cla protein M. Pr M trai qua phan cét
muoén tao thanh protein M va doan pr (ddu —NH,). Poan nay duoc tiét ra moi trudng
ngoai bao. Su phan cat xay ra trudc hoac khi virut chui ra khoi t&€ bao. .

— Protein E (vo — envelope). Cac gai nhi ra khoi vé ngoai la glycoprotein E lam
nhiém vu KN. Protein E gan véi thu thé cua t€ bao cha, tham gia vao sy dung hop véi
mang t& bao va c6 kha nang gay ngung két hong cau.

Bay protein phi cdu tric la NSI, NS2a, NS2b, NS3, NS4a, NS4b va NS5. Cic gen
ma hod cho céc protein ndy dugc thé hién trén so d6 (hinh 15.2).

— NS 1a glyoprotein lién két mang, chitc nang cta n6 con chua dugc nghién ciu ky
nhung c6 1& n6é tham gia vao qud trinh sao chép sém cua virut. Dot bién ¢ protein nay
cling anh hudng dén tinh doc.
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— NS3 la protein 16n thit 2 trong hat virut (68 — 70kDa), c6 hoat tinh enzym
proteaza, helicaza va ARN triphotphataza.

— NS5 la protein cuéi cling duge mi hod bdi khung doc mé, cung la protein 16n nhat
(khodng 104 kDa). Protein nay ciing ¢6 hoat tinh enzym metyltransferaza tham gia vao
su metyl hod mi & ddu 5' va ARN - polymeraza. C6 1& né tham gia vao cau thanh ARN
— polymeraza phu thuoc ARN.
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Hinh 15.2. Sa dé genom cla virut viém no Nhat Ban mi hoa
cho céc protein cau tric va phi cau tric,

— Cac protein NS2a, NS2b, NS4a vi NS4b. Chitc ning cla cic protcin nay con chua
bi¢t 6. Tuy nhién, do ¢6 sy lién két gitta phic ha protein — ARN polvmeraza clia virut
V6 mang 1€ bao nén ngudi ta cho ring cdc protein nay cén thiét cho sy dinh vi va hoat
dong cua phuc hé polymeraza.

Virut viém ndo Nhat Bian bén 6 pH = 7 - 9, pH = 9 12 diéu kién can thiét dé gid
kha nang ngung két héng cdu. Virut bi bat hoat & 36°C trong 30 phit, tuong doi bén &
—70°C. Bi bat hoat nhanh duéi dnh sdng to ngoai. Dé bi mit hoat tinh b&i cdc dung moi
hoa tan lipit nhu cte, desoxycholatnatri.

15.2.3.2, Chu trinh nhén lén
Vé co ban. chu trink nhan lén cla virut viém nio Nhat Ban ciing gidng nhu & cic
virut chita genom ARN khéc. Ching ¢6 thé nhan lén trong cdc 1€ bao nuodi cdy mé nhu

nguyén bio so cla phoi ga, t&€ bao than chuot dit vang (BHK — 21), t¢€ bao muédi
(66/36), 1€ bao vero... Qud trinh nhan lén gém cic giai doan sau :

— Hdp phu va xdm nhdp. Virut di chuyén trong dich gian bao dé dén biam vio thu
the¢ ciia € bao danh cho glycoprotein E. sau d6 xam nhap vao t€ bao theo co ché nhap bao.

— Tong hop cde thanh phdn. Sau khi cdi vo, ARN chubi (+) duge dung Iam mARN
dé t6ng hop protein sém (ARN — polymeraza). ARN chudi (+) ciing dugc ding lam
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khuon dé téng hop ARN chudi () bd sung nh ARN - polymeraza phu thusc ARN dé
tao thanh chudi RF trung gian, réi tir dé tong hop chudi ARN (+) theo nguyén tac ban
bao ton. Day Ia genom cha virut méi. Su téng hgp ARN xay ra trong t€ bao chat. Cic
ARN méi tao thanh lai duge dung 1am mARN dé tong hop protein ciu tric.

Quad trinh 14p rdp va hoan thién virion dién ra & mang sinh chét, capsit hinh khéi da
dién bén trong chia mot chudi ARN. Cic virion dvoc tao thanh nim trong cic nang cla
mang ludi ndi chat,

— Gidl phéng. Sau khi lip rdp thanh virion hoan chinh, ching ti€n sat mang sinh
chat, phd v& t€ bao d¢ chui ra ngodi 16i lai tiép tuc chu ky nhan lén & t& bio mdi.

Vecto truyén bénh

Virut viem ndo Nhat Ban lay truyén qua dong vat trung gian va vecto. Mac du dong
vat cam thu v&i virut viém ndo Nhat Ban la chuot nhat tring, chuot dat, khi, ciru, ché.
meo, d¢, lon va nhiéu loai chim nhung thii pham cht yéu truyén bénh sang ngudi 12 fon
va céc loai chim ddm 1dy. Bénh chi xuat hién & ngudi khi ¢6 diéu kién sinh théi thich
hop cho su lay truyén. O cdc dong vat ndy virut ¢6 thé nhan lén, xuat hién trong mdu
nhyng khong bi€u hién triéu chimg v khong truyén cho thé hé sau,

Lon s6ng gan giii véi ngudi nén mot khi né 12 8 chifa virut thi s& tr& thanh dong vat
quan trong nhét trong qud trinh truyén bénh sang ngudi. Virut viém ndo Nhit Ban
khong lay truyén tir ngudi sang ngudi do tiép xdc hoac do mudi dot tir ngudi bénh sang
ngudi lanh vi ngudi khéng phdi 1a 6 chia. Khi ndo muéi hit mau dong vat da bi nhiém
virut (6 chita) réi d6t ngudi thi méi truyén bénh sang ngudi. Mot kii mudi da bi nhiém
virut, chlng c6 kha nang truyén bénh suét thoi gian tén tai vh kha nang nay ¢on truyén
sang thé hé sau qua tritng (hinh 15.3).

‘/Muoi\ Ngudi /MLJOI\
Chim Chim T Mubsi =T"——> Lon Lon
Musi guol Mudi

Hinh 15.3. S9 d6 lan truyén virut viém ndo Nhat Ban trong tu nhién

Nam 1938, ngudi ta phan iap duge virut viem nio Nhat Ban tr mudi Culex
trigeniorhychus va chung minh ring chinh loai mudi nay la vecto truyén bénh. Hién
nay, virut viém ndo Nhat Bin dd dugc phan lap tr trén 10 lodi Culex vi 4 lodi
Anopheles. O cédc noi khdc nhau 6 thé ¢6 cdc vecto truyén bénh khdc nhau.

o) Malaysia, ngoai C friaeniorhynchus thi C. gelidus cing 13 vecto truyén bénh,
con ¢ nhi¢u vang thudc An Do vecto chinh lai 14 (" vishnui.
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15.2.3.3. Triéu chung ldm sang

Thoi gian G bénh & ngudi tir khi bi mudi dét dén khi xuat hién tridu chimg 1A 1 — 6
ngdy, ciing cé khi kéo dai dén 14 ngay. Cic triéu ching cé thé xuit hién tir tlr, ban cdp
tinh, c4p tinh va dot ngot. Quad trinh tién trién clha bénh 6 thé theo 3 giai doan :

— Giai dogn tién triéu chitng. Trude khi biéu hién céc triéu chiing cla hé théng than
kinh trung wong. Giai doan nay bi€u hién bing sét cao, ¢6 hoac khong kém rét run, dau
dau dir doi, khS chiu va buén non. Lic nay khong thé chin dodn dua vao triéu ching
lam sang vi dé 1in vdi cdc bénh khic.

— Giai doan viém ndo. Biéu hién cdc triéu ching than kinh trung wong (sau 3 ~ 5
ngay) véi cdc biéu hién nhu réi loan van déng, truong luc co tang, chan tay co cing, clf
dong khé khin hoac lén con co giat. D6 la cac dau hiéu quan trong trong chin dodn 1lam
sang. Tl vong xay ra & tuan thd nhat do nguyén nhan than kinh.

— Giai doan mudn. C6 cdc ddu hiéu phuc hdi chim, cdc chie ning thin kinh trong
nhiéu tudn hodc biéu hién cdc dau hiéu tén thuong h¢ than kinh trung wong, nhu liét nira
ngudi hodc toan than, ¢é thé dé lai di chiing réi loan than kinh suét ddi.

Tuy nhién, da s6 trudng hop bi nhiém virut nhung khong bi€u hién triéu ching.
Bénh nhan chi bi s6t nhe, hoi nhiic ddu réi tu khéi. Chi ¢6 2 — 3% nhiém virut bi€u hién
triéu ching lam sang cdp tinh, con lai la dang tiém an. Thong thudng, ngudi bi nhiém
virut dit ¢6 hay khong biéu hién triéu chitng déu duge mién dich sudt ddi, dicu nay giai
thich vi sao chi s8 lam sang & tré em cao hon rat nhiéu so véi ngudi 16n.

15.2.3.4. Pap ing mién dich

Hai loai KN quan trong nhét 1a protein pr M/M va protein E kich thich co thé tao
KT trung hoa va KT ngan ngung két hong cdu. Cdc virut khac 1a thanh vién cla nhém
huyét thanh viém ndo Nhat Ban (JE serotype) ciing 1a KN bé mat vdi cdu tric tuong tu
nhu virut viém ndo Nhat Ban, do dé co thé xuat hién phan dng chéo vdi cac KT cua céc
loai khéc nhau.

15.2.3.5. Chédn dodn

Dé chan dodn nhanh bénh viém nio Nhat Bdn ngudi ta ding phuong phip MAC —
ELISA nham xdc dinh KT dac hi¢u IgM hoic c6 thé ding phan dng RT — PCR. Vién Vé
sinh Dich té Trung uvong hing nam déu tién hanh gidm sat dich té hoc bénh viém nio
Nhat Ban bang bo sinh pham do vién tu san xuét. Bo sinh pham nay da duoc iing dung
rong rdi trén pham vi todn quéc vét do chinh xdc cao.

15.2.3.6. Piéu tri va phong chéng

Cho dén nay van chua ¢é thude dic tri bénh viém ndao Nhat Ban ma chi ¢6 bién phép
diéu tri triéu ching. Néu ¢6 dicu kién nén tiém vacxin dy phong, nhat 1a & ving cé nguy
co luu hanh dich bénh.
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Hién ¢6 3 loai vacxin :
— Vacxin séng gidm doc hec san xuat trén t€ bao thian chuét dat véi chilng SA14 —

14 — 2: Vacxin dugce ddnh gid 1a ¢6 cong hiéu t6t, dé san xuat, gid thanh ré nhung do an
toan khong cao do nguy co hoi phuc cia virut,

- Vacxin bdt hoar ciing sdn xudt rén té bao thdan chuot ddt, st dung ching P3. Ca
hai loai vacxin trén déu do Trung Qudc ché tao va déu chua dat yéu cau cia WHO. Do
d6, chii y&u chi dung trén linh thé Trung Qudc.

— Vacxin bdt hoat sdn xudt 1 nGo chugr st dung chiing Nakayama hoac ching
Beijing — 1 dd duoc Nhéit Ban nghién ciu thanh cong tir 1950 dén thap nién 1960,
vacxin nay da dat do tinh khi€t cao. Nam 1988, Vién Biken Nhat Ban da chuyén giao
cong nghé san xudt cho Vien Ve sinh Dich t& Trung wong ctia Viét Nam va tir nam
1992, vién nay dd san xuit dugc vacxin viém nio Nhat Ban dat tiéu chuin cia WHO,
bdo ddm do an toan va kha niang mién dich 100%. Hién nay, duy nhat chi ¢6 vacxin sén
xuat theo cong nghé nay 1a duge WHO cong nhan vé tinh an todn va cong hiéu, vacxin
duge tiém 2 liéu dudi da. Liéu thit nhat tiém 0,5m! cho (ré duéi 3 tudi vd lml cho tré
trén 3 tudi. Liéu tht 2 tiem c4ch lidu thit nhat 1 — 2 tudn. Sau mot nam tiém nhic lai |
liéu nita.

Dé phong bénh viem ndo Nhat Ban cin giit gin vé sinh khu dan cu, triét phd & bo
g4y, lang quang va noi cu trd cia mudi, st dung bién phdp két hop nhu dua vio chuong
trinh diét ¢én tring gdy hai nong nghiép hay cai ti€n h¢ théng tudi ti¢u, tdm man bang
thudc diét mudi permetrin.

15.2.4. Viém gan C

Trude day khi noi dén viém gan do virut 13 nguoi ta nghi dén HAV va HBV nhung
v€ sau con phdt hién ra mot s6 virut khdc ciing gay bénh viém gan. Liic ddu, do chua
phat hién duge ban chat cla virut nén d€ trdanh nham l1an nguoi ta goi 12 "virut khong A
khong B" (NA — NB). Mii dén sau nam 1988 méi xdc dinh dugc la virut arbo nhém B,

thuéc ho Flaviviridae va goi 1a virut viém gan C (HCV).

Ngay nay, viém gan C da tr§ thanh hiém hoa mang tinh toan cdu vi khi nhiém HCV
c6 thé dén 16i x0 gan, réi sau dé 1a ung thu gan ma khong cé ddu hieu bdo trudc. Hién
nay trén thé gidi ¢é 180 triéu ngudi nhiém HCV wong duong véi 3% dan 8, gdp 4 lan
ngudi nhiém HIV.

Con dudng lay truyén

HCV lay truyén chi y&€u qua dudng mau va cdc ché phdm tr mau. Trén 90% trudng
hop viém gan sau truyén mdu c6 kién quan dén HCV, 30% bénh nhan loc mau ¢6 KT

khiang HCV. Ngoai ra HCV c¢on ¢6 thé Iﬁy qua dudng tinh duc (5%) va tr me sang con
khi sinh n& (10%).

G Viét Nam, ty 1é nhiém HCV & ngudi cho méu 1d 3 ~ 5%, & ngudi loc mdu 1a
14 — 18% va & nhitng ngudi tiém chich ma tuv ia 80%. Sy lay nhiém HCV dic biét
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nguy hiém cho nhiing ngudi nhiém HIV. G My, khoang 33 — 50% bénh nhan nhiém
HIV ciing dong thai nhi€ém HCV. Viéc déng nhiém hai loai virut nay s& ddy nhanh tién
trinh dén AIDS.

15.2.4.1. Ddc diém lam sang

C6 hai dang viém gan do HCV gay ra :

— Viém gan cdp. Lic dau bi€u hién thong qua ddu hiéu can lam sang. Pong thoi véi
su tang lugng virut la su tang lugng enzym gan (aminotransferaza). Enzym nay dat dinh
cao sau 30 — 60 ngay, sau d6 tr¢ vé binh thudng trong vai tuin nhung mo6 gan phai sau
vai thang méi héi phuc. Chi khoang 5% bénh nhan nhiém HCV xuit hién triéu chimg
chan an va sau dé6 1a vang da.

— Viém gan man tinh. Thé hién ¢ cic mic do khéc nhau tir khong 6 triéu chiing,
gan khong bi t6n thuong dén nhiing biéu hién triéu ching '1am sang do gan bi t6n
thuong, réi xo gan trong vong vai nam. Thong thudng, triéu ching 1am sang xudt hién
khi bi xo gan. Cic bién chimg ctia xo gan c6 thé 1a xo gan c¢d chudng, nén ra méu do
gian tinh mach thuc quan, hoi chiing gan nio, suy giam chtc nang gan.

15.2.4.2. Virut viém gan C

HCV 1la virut flavi hinh cdu, ¢6 kich thuéc nhoé (30 = 60nm) (hinh 15. 4), thudc chi
Hepacivirus — chi thit 3 cta ho Flaviviridae.

V6 ngoai chia glycoprotein. Lai 12 chudi ARN don, (+) gém 9379 bazo, chia lam
hai vung : vang cdu tricc nim phia ddu 5' mad hod cho cédc protein cdu tric va vang
khong cdu tric nam phia dau 3' ma hod cho cic protein khong cdu tric. Tan cung dau
5' 1a phan khong dich ma 5' — UTR (untranslated region) hay NC (non — coding) va tan
cung dau 3'la ving khong dich ma 3' UTR dugc gin vé6i dudi poly A. Trong genom con
¢6 mot ving ma trinh tu nucleotit dé bi bién déi goi 1a vang siéu bién (hypervariable
region — HVR). Dua theo cdc phan tich di truyén thi nhin chung HCV giéng véi
Pestivirus hon la Flavivirus.

Protein xuyén mang

Vo ARN cla virut

o

C E1 E2/NS1 NS2 NS3 NS4 NS5

Hinh 15.4. C4u tric genom clla HCV.
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Ving cdu tritc mi hod cho cdc protein cdu tric gom :

— Gen C md hod cho protein nucleocapsit p22 (KN C22 — 3) 1am nhiém vu gan véi
ARN dé a0 nuclecocapsit.

—~ Gen E1 ma hod cho glycoprotein vo ngoai gp33 (KN gp33).

— Gen E2/NSI mi hod cho protein vo ngoai gp70 (KN gp70).

Viang khong cdu tritc ma hod cho céc protein khong cdu tric gom :

— Gen NS2 mi hod cho protein gin vao mang (p23).

— Gen NS3 ma hod cho proteaza va helicaza (p72).

— Gen NS4 duoc chia thanh NS4a ma hod cho protein pl0 vd NS4b ma hod cho
protein p27.

~ Gen NS5 duge chia thinh NS5a mé hod cho replicaza va NS5b ma hod cho ARN —
polymeraza phu thuéc ARN cin cho qud trinh sao chép.

O hai dau la cic viing khong dich ma.

C6 6 loai HCV khic nhau vé genotyp dugc ky hiéu tr HCV — 1 dén HCV - 6.
Genom cua ching khdc nhau 31 - 34% nucleotit. Ngoai ra, con ¢6 40 typ phu dugce ky
hiéu }a HCV - la, HCV - 1b, HCV — 2a, HCV - 2b....

15.2.4.3. Chén dodn

Khi xudt hién KT khdng virut ¢6 nghia 12 bénh nhan da bi nhiém virut HCV. Da s6
cdc trudong hop 1a nhiém man tinh. KT duge xac dinh bang k¥ thuat ELISA v6i KN la
protein (4i 16 hup. Ngoai ra ¢6 thé xac dinh ARN virut bang k¥ thuat RT - PCR.

15.2.4.4. Piéu tri

Cho dén nay van chua c6 thudc dic tri HCV. Phuong phdp dicu tri tot nhat hién nay
12 sir dung IFN — o két hap vai thude chéng virut ribavirin, Néu diéu tri lién tuc sau 6 —
12 thiang, luong virut ¢ thé gidm 50%. D61 voi IFN — a2b (IntronA) hodc IFN - 2a
(ReferonA) ¢ thé sir dung liéu cao (3 — 6 mega ~ unit) 3 lan/tudn trong vong 6 thdng.
Pai v6i truong hop xo gan niang thi can phai ghép gan. '

Bién phdp hitu hiéu vi kinh 1€ nhat vin Ia tim ra vacxin chéng HCV. Trong khi cho
doi, t61 nhat can tap trung kiém sodt va ngan chan su lay lan cua virut.

15.2.5. Viém gan

Nam 1960, & M¥ phat hién thdy mot loai viém gan cdp méi khong giong nhu cac
viém gan da bi¢t v dat tén 12 virut viem gan G (HGV). Cho dén nam 1995, ngudi ta d&
xdc dinh duoc day la virut ARN don, (+) chita 9200 nucleotit va thudc ho Fiav_z'viridae.
Té chitc gen cla HGV ciing gidng nhu cdc thanh vién khic thudc ho Flaviviridae voi
viing cdu tric nam & phia dau 5' con \ung phi cdu triic ndm & phia dau 3'. Viém gan G

xuat hién & khap cic chéau luc. O chau A, nudc ¢ ty 1é méc virut ndy cao nhat 1a & Lao
(15%), Mong CS (6,6%).
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Sy lay truyén cua HGV ciing giong nhu HCV qua truyén mau va sir dung céc san
phdm tir mdu, qua ghép tang, quan h¢ tinh duc, me truyén sang con khi sinh n& va nhat
la qua tiém chich ma tuy.

HGV gay viém gan cip nhung nhe hon so véi viém gan C va khong biéu hién triéu

chimng. C6 thé gay viém gan mén tinh nhung nhe hon nhiéu so véi HCV, kéo dai 8 — 15
nam va thudng cung nhiém v6i HCV, HBV va HIV.

15.2.6. Bénh s6t vang

Sot vang la bénh sét xudt huyét cap tinh do virut arbo, chi Flavivirus gy ra véi dic
diém la vang da. Trong lich st, bénh s6t vang da gay ra nhiéu céi chét clia thue dan
chau Au khi xam chiém Trung va Nam M§. Bénh thudng lan truyén qua vét dot clia
vecto 1a mudi. G thanh phé, & chia virut la ngudi va mudi Aedes aegypti coOn G trong
rimg thi 6 chifa 1a khi vi mot s6 loai mudi rimg.

15.2.6.1. Ddc diém lam sang

Thoi gian G bénh 1a 3 — 6 ngay, thudmg khong c¢6 ddu hiéu tién triéu ching. Bénh
khoi phdt dot ngot, s6t cao, mat dé bimg, mit xung huyét. Céc triéu ching khdc thudng
nhu buén non, 6i mira, tdo bon, dau thugng vi, nhitc ddu, dau co. Pic diém néi bat nhat
la vang da do virut gay viém gan. Ciing thudng thdy xust huyét. Bién chimg c6 thé xiy
ra 1a lam hong than nhiém déc do tang protein niéu.

15.2.6.2. Chén dodn

C6 the tién hanh phan lap virut flavi hoic xdc dinh KT trong mdu nhd phan tng
ELISA hoac phan ting itc ché€ ngung két héng cau.

15.2.6.3. Du phong va diéu tri

Vacxin gidm doc lyc phong s6t vang duge ch€ tit ching 17D5 nuéi trong phoi ga.
Tiem mot liéu (0,5m!) duéi da. Tiém nhéc lai sau 10 nam.

Bénh khong ¢6 thudc chita. Bénh nhan can dugc nghi ngoi va cham séc diéu dudng,
roi ty khoi. Trudng hop nang cén diéu tri nhu tiém canxi gluconat (lg, 1 — 2 lan
méi ngdy. D€ ngan chan xuat huyét, uéng dimetyldrinat 50g (100mg dang uéng hodc
50mg dang tiém cich quing 4 — 6 gid dé gidm budn non. Dung codein (60mg) dé tri
nhirc diu.
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Chuong 16
VIRUT TOGA, HO TOGAVIRIDAE

16.1. GIGI THIEU

Virut foga la virut ARN soi don, c¢6 vo ngoai nhiém vao nhiéu loai dong vat ¢4
xuong song v nhiém vio dong vat chan khdp véi vai tro la vecto. Ho nay ciing bao
gém céc tdc nhan gay bénh quan trong cho ngudi va dong vat, trong d6 c6 thé gay say
thai hoac di tat bdm sinh. Virut tén tai suét vong ddi & dong vat chan khép ma khong
gay beénh cho chiing.

Ho Togaviridae gom 4 chi :

— Alphavirus thudc virut arbo nhém A, gém cdc virut viém nio ngya mién Tay,
viém ndo ngua mién Déng, viem ndo ngua Venezuela, bénh Chikungunya, bénh
Mayaro, bénh o'nyong — nyong, s6t song Ross, virut Semliki. -

— Arterivirus chi gbm virut gy viém déng mach ngua.

— Pestivirus gay nhiém & lgn va bd. Virut khong nhén lén & dong véat khong xuong
song va khong phai la vecto. Pestivirus cling cé thé gay sdy thai va di tat bdm sinh.

— Rubivirus chi gébm virut rubella. Ngudi 1a vat chi tu nhién duy nhdt ciia virut nay.

Virion hinh cau, dudng kinh 50 — 70nm, bao g6m nucleocapsit hinh da di¢n (duting
kinh 28 — 35nm) duoc bao bdi vo ngoai lipoprotein. Nucleocapsit dugc céu tao tir mét
loai protein 13i (protein C) lién két véi genom ARN. Bé mit vo ngoai cd cédc
glycoprotein chinh Elva E2. D6i véi virut rimg Semliki con cd glycoprotem thir 3 —
protein E3 nhung & Alphavirus protein E3 lai duge gidi phéng vao dich nudi t€ bao

nhiém. Cic gai glycoprotein cé hoat tinh ngung két hong ciu va cdn cho su hdp phu
cha virut.

Genom cta virut i chudi ARN don, (+), khs dai, khéi lugng phan tir 4 x10°. Trong
cdc virut ké trén, ARN dugc gin mi va dubi poly A. 3 Alphavirus, it nhét ¢6 trinh w
gen nhu sau : 5 — nsPl — nsP2 — nsP3 —nsP4 - C-E3 - E2 - El - 3’ trong d6 nsP1 — nsP4
I cdc protein khong céu tric (cc thanh phdn cia ARN — polymeraza phu thuoc ARN).

16.2. CHU TRINH NHAN LEN

Virut zoga nhan lén trong t& bao chéat. Qud trinh nay duge nghién cifu chu yéu &
Alphavirus (virut rimg Semliki va virut Sindbis).

_ Protein phi cdu triic dugc tdng hop truc ti€p tir chudi ARN genom (+) (425), chiéu
dai du.

— Protein cau triic duge tdng hop tit chudi ARN (+) duéi genom (268, chi¢u dai
ngan hon genom) ¢6 gan mii va dudi. Chudi 268 nay duge khoi dau tir vi tri nam phia
trong khuon ARN (), cé chiéu daj da. '
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Virut rubella ciing ding phuong thiic nay dé téng hop cdc chudi ARN dusi genom
(26S) va chudi ARN chiéu dai du (408).

= Su dich ma dugc khéi ddu chi tir mot vi tri dé tao ra chudi polyprotein sau dé
dugce phan cat nhd proteaza.

— Su t6ng hop méi loai ARN cha virut d6 13 ARN (=) vi ARN (+) ¢6 chiéu dai dq,
ARN duéi genom.

— ARN 268 dugc t6ng hop vuot troi so véi ARN 428 sao cho dat dugc lugng protein
céu tric 16n hon so véi protein phi cdu tric khi ARN genom dugc bao boc vo capsit.

— Virut truéng thanh ra khdi t& bio theo 16i nay chéi qua mang sinh chat.

Trong t€ bao dong vat c6 xuong s6ng, Alphavirus tao CPE rat nhanh khi bi nhiém
virut, Qud trinh téng hgp protein va ARN cia vét chil bi kim hdm nhanh chéng dan t6i
lam tan 1€ bao. Mot s& Alphavirus chu y€u nhiém ti€ém 4n va gay hai cho dong vat
khong xuong séng.

16.3. BENH RUBELLA

Rubella hay sdi Dic 1a bénh nhiém virut thé nhe rat hay lay, chil yéu 1a & tré em.
Virut rubella la thanh vién cia virut toga, lic ddu nhiém vao dudng hé hdp trén, nhan
Ién trong t€ bao niém mac sau d6 vao mau, réi t6i mot s6 noi trén co thé. Sau thai gian
U bénh 2 — 3 tudn, bénh nhan bi nhitc ddu, dau hong, s6t nhe, sung hach lympho & ¢4,
roi phét ban dudi dang cdc chim héng & mit, sau d6 lan ra khip co thé. Sau mot tuan,
cac chdm ban ian di nhung bénh nhan van con bi nhiém virut trong 3 — 4 ngay nita.

O tré em va thanh nién bi nhi€ém virut rubella thusng & thé nhe. Néu mic trong thoi
ky mang thai, virut s& nhidm vao thai gy hoi ching séi Dic bam sinh. Hoi ching nay
dugc dac trung bdi su nhan lén bat thudng cua virut, ¢ thé gay di dang thai nhi. Nhin
chung, nhiém virut rubella khi mang thai & thoi ky dau s& dé hiu qua nghiém trong. Ty
I¢ tr vong lén dén 25% & cdc trudng hop hoi chitng séi Dic bim sinh. Dj tat thong
thudng nhat lien quan dén rubella 1a céc bénh vé mat {(duc nhan mat, tat mat nhd, bénh
tang nhin 4p va viém mang dém), vé tim mach (xo cing dong mach tuyén noi tiét,
chitng hep dong mach ngoai vi phoi, khuyét tat vich tam nhi hodc tam that), vé than
kinh (nho ddu, viem mang nio, chim phat trién tri tu¢). Tré nhd nhiém virut rubella
bam sinh thudng cham Ién do bj bénh vé Xuong, bénh to gan va lach, bénh giam tiéu
cdu, chiing ving da va xuat hién céc tén thuong trén da nhu ban xudt huyét.

KT xuat hién sau khi cdc nét ban bat ddu lan. Lic déu phét hién thiy cd IgG va
IgM. IgM t6n tai khong qud 4 — 5 tudn, cdn IgG cé thé tén tai sudt doi. Tdi nhiém
thudng c6 thé xuat hién nhung khong biéu hién triéu ching.

Virut rubella lay nhiém qua tiép xiic hodc qua cic hat nude nho li ti bin ra khi the,
ho, hoac hat hoi.
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16.3.1. Virut rubella

Virut rubella 1a thanh vién cia chi Rubivirus, ho Togaviridae. Ho nay dudc xép vao
virut arbo nhung ban than virut rubella khong lay truyén qua con tring. Cho dén nay
chi ¢é6 mot typ huyét thanh.

Virion & cdc hat da hinh thdi, d6i xing xodn, duge bao bsi vo ngoai lipit kép. Kich
thude trung binh 50 — 75nm. C6 3 protein cdu tric chinh bao gdm 2 glycoprotein El
(58000Da) va E2 (42000 — 47000Da) gan trén vo ngoai va protein C (protein capsit,
33000Da) nam & phia trong.

Genom la ARN don, (). Qud trinh nhan 1én dién ra trong t& bao chét. Trong qud
trinh chin, virut nay chéi vao bong cha € bao chit hodc nay chdi tiy mép mang sinh chat.

Virut bi bat hoat bdi dung méi hoa tan lipit hoac trypsin nhung khong bi phd huy
bai dong lanh hodc séng siéu am.

16.3.2. Chan doan

Chu yéu dung dé khang dinh sy nhiém virut rubella & phu nit ¢6 thai hoac nhiém
virut rubella bam sinh.

Cdc phdn ing fuyét thanh. Truong hgp méi nhiém thi 61 nhat la xdc dinh IgM
bang ELISA hoac MD huynh quang. K¢ thuat tan mdu phéng xa don (Single radial
haemolysis) dugc sit dung rong rii dé xdc dinh kha ning MD & phu nif ¢é thai hodc &
ngudi cé nguy co lay nhiém cao (cdc y ta khoa nhi, cdc ¢6 cham séc hoac nuéi day
tré...) nhung khéng ding dé do hieu gid KT va it ¢6 gid tri chidn dodn virut rubella.

16.3.3. Phan lap

Trude day thuong ding phuong phdp phan lap virut dé chian dodn nhiém rudella
bdm sinh trong bao thai. Hién nay dugc thay bing phuong phap PCR xéc dinh ARN cla
virut. Cho virut nhan lén trong t&€ bao nuoi cdy mo than thd RK13 v gidc mac tho SIRC
va quan sat CPE.

16.3.4. Phéng, chdong

St dung immunoglobulin théng thudng trong MD thu dong cé thé lam giam hoac
ngan nglra bénh rubella ¢ phy nt mang thai nham gi thai.

Tiem chung vacxin MMR. Can dua vacxin MMR (measles, mump, rubella) vao
Chuong trinh Tiém chung md rong Qudc gia nhiam thanh todn 3 bénh niy & tré em. Khi
tao duoc MD cong déng (herd immunity) & mite do cao thi 3 virut rén s& it ¢6 co hoi
ton tat trong cong dong.

Vacxin licu mot duge tiém chung cho tré em hai tuéi va liéu nhic fai khi tré & tudi
dén trudng. Tiém dudi da hodc tiém bap. Vacxin tac MD 16t va lau dai, tuy nhién cdn
theo dai cdn than dé kiém tra xem MD ¢6 tén tai trong nhiéu nam hay khong. P ¢6 bido
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cdo cho thdy MD chéng virut sdi hinh thanh sau mdi tiém th nhit bi y&u di nén bénh
lai xuat hién & tudi thanh nién.

Cdc phdn &ng phu

— Thudng biéu hién nhe nhu s&t, khé chiu, ban dé, sé miii (do thanh phédn clia virut
sOi gay ra), d6i khi con bi viém tuyén mang tai (do thanh phdn cta virut quai bi) va dau
khdép (do thanh phan cla virut rubella), tham chi c¢6 thé bi co giat.

- Viém ndo — mang ndo do quai bi c¢é thé lién quan dén mot trong hai ching vacxin
di dung (chiing Urabe). G mot s6 nude, vi du & Anh diing ching Jeryl Lynn.

Chong chi dinh :
~ Tranh mang thai trong vong mdt thang sau khi tiém vacxin.

— Khong ding cho ngudi thiéu hut MD (vi du dang dung thudc itc ché MD}), ngudi
bi bénh ung thu va cdc bénh dc tinh khéc.

— Khong ding cho ngudt man cam vdéi protein tring.
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Chuong 17
VIRUT FILO, HO FILOVIRIDAE

17.1. GIGI THIEU

Cac virut Marburg va Ebola 1a hai thanh vién cta chi Filovirus, ho Filoviridae. Day
12 hai loai "anh em” ¢6 nhiéu dac di€ém giong nhau vé hinh théi, c4u tao genom va nhiéu
loai protein. Ca hai déu gay s6t cdp tinh trdm trong & ngudi.

Virut Marburg duge phdt hién nam 1967, khi chiing dong thdi gay bénh cho 25
nhan vién phong thi nghiém ¢ Marburg (CHLB Biic) va Belgrat (Nam Tu cii) khi ho tiép
xlic v&i khi mat xanh chau Phi (Cereofithecus aethiops) nhap tit Uganda. Ty 1€ tit vong
25 — 30%. Bénh ciing con phét hién thiy & Zimbabwe, Kenya va Zaire.

Virut Ebola mang tén mot dong song § Zaire. Not day, nam 1976 chiing xuat hién
trong hai vu dich déng thdi & Zaire va Sudan lam cho trén 500 ngudi méic bénh. Ty lé tir
vong rit cao, ¢ Zaire 1a 90% con & Sudan 12 60% lam cho ca thé gidi sing s6t. Virat
Ebola da duoc phan lap va giai trinh tu gen. Ching & Zaire ky hiéu la EBO — Z, ¢on
chung ¢ Sudan ky hi¢u la EBO — S. Nam 1989, phan lap dugc lodi Ebola méi & khi nhap
tu Philippin dang cach ly ¢ Reston — My nén ky hiéu 1a EBO — R. Diéu nay cho thiy,
chua han virut Ebolu chi ¢ ngudn goc tlr chau Phi. Nam 1995, virut Ebola lai tai xuit
hién & Zaire nhung sau dé bién mat khong dé lai dau vét. Ebola ciing con phat hién thay
& Sudan, b bién Nga, Gabon va Uganda.

Ca virut Marburg va Ebola déu chita ARN don, (—), khéong phan doan, dai 19,1kb,
khéi lugng phan tx 3,5 - 4,5x10°. Nucleocapsit ¢é dang xoan, duge bao boc bdi vo
ngoal chia lipit. Virut cé dang soi dai 790 — 1079nm, dudng kinh 80nm. (D6i khi virut
c6 thé dai dén 14 000nm). Virut cling c6 thé c6 dang phan nhinh hoac khép vong hodc
cé hinh 56 6, ¢6 1€ 1a do khi ndy chéi, nhiéu nucleocapsit cling chui ra va duge bao boc
boi cling mét vo ngoai. Bé mat vé ngoal phi gai dai 7nm. Hat virut chia 7 protein do 7
gen ma hod, trong dé c6 protein N (180 kDa) 1a ARN - polymeraza phu thudéc ARN, L
(104 kDa) la nucleocapsit, VP35 (35 kDa) ¢6 vai trd giéng nhu protein P & virut
paramyxo va rhabdo, GP (125kDa) la protein gai chinh, VP40 (protein nén — M) cung
vél VP24 tao nén vo ngoai nhiéu 1dp va VP30. .

Virut Marburg va Ebola dé bi bdt hoat boi dung moi lipit, B — propiolacton,
focmaldehit, bic xa tia y, tia UV. Bén & nhiét d6 phong trong nhiéu gid nhung bi bat
hoat & 60°C trong 1 git.

17.2. QUA TRINH NHAN LEN

Virut Marburg va Ebola ¢6 thé tan cong vao nhiéu loai t€ blo cha co thé, dic biét l1a
dai thuc bao va t&€ bdo gan. Chiing nhan lén trong t€ bao vero. Qua trinh nhan lén tuong
tu nhu § cdc virut paramyxo va rhabdomyxo. Trude hét chudi ARN don, (=) sau khi giai
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phéng vao t& bao chat ti€n hanh phién ma nhd ARN — polymeraza phu thuéc ARN do
ching mang theo dé tao ra chudi ARN don, (+). Chudi ndy vita lam nhiém vu khuon dé
ong hop céc soi don, (—) titc 12 genom ciia cdc virut con chdu vira lam ludn nhiém vu
ciia mARN dé téng hop cdc loai protein cho cdc virut méi. Nucleocapsit duge hinh
thanh va tich lu¥ trong t&€ bao chil, tao thé in nhap. Virut thanh thuc ra khoi t€ bao theo
161 ndy choi. Lic dd, nucleocapsit duge ming t& bao chét bao boc, tao thanh vd ngoai.
Khi mét luong 1én virut duge tao thanh t€ bio sé bi phd huy.

17.3. PAC PIEM LAM SANG VA BENH SINH

bac diém lam sang coa bénh Marburg va Ebolu ¢6 nhiéu diém giéng nhau. Thai ky
0 bénh tit 3 - 9 ngay. Cé cdc biéu hién ban ddu giong cim. Bénh nhan thudng bi s6t cao
(30 -~ 40°C) dot ngot, dau dau, khé chiu, dau co, viem két mac, nhip tim cham. tiéu
chdy, mat nudc va lim di. Mot s6 bénh nhan bi ban rat san & ngay thd 5 — 7. Trén da
den thuong kho nhan biét, cho dén khi da bi bong. Sau dé 1a dé€n non va di ngoai ra
mdu, chay mau mili, loi, 4&m dao. Céc triéu chimg khdc gém gan to, lich to, phit mat, do
biu hodc am hé. Cic bién ching gém viém tinh hoan din dén teo, viém co tim, d6i vdi
phu nit ¢6 thai thi thudng bi sy thai va rong kinh kéo dai. Bénh nhan chét sau 6 — 17
ngay chu yé€u 1a do bi s6¢ va mat nhiéu mau.

Virut xuat hién & hau hét cic mo, nhung gan 1 noi cu tri chinh va tir d6 di vao mau.

17.3.1. Lay truyén

Virut Marburg va Ebola lay truyén tir ngudi sang ngudi qua tiép xdc truc 1ép vdi
mau, nudc bot, chat nén mira, tinh dich v phin ngudi bénh ca bén trong va bén ngodi
bénh vién. Virut ciing 1ay qua quan hé tinh duc. Cho dén nay, mac di di t6n nhiéu cong
stic nhung van chua xdc dinh duge loai vat nao dd mang virut ndy truyén cho ngudi.

17.3.2. Chan doan

C6 thé tién hanh phan lap virut tir cic mau mdu, nude tidu, dich hong cua bénh
nhan. T€ bao clha chudt lang Nam M¥ nhay cdm vé6i virut nhung 1€ bao thich hgp nhat
cho nuéi cdy virut 1a t€ bao vero. Giai doan ddu cap tinh, ¢6 thé quan st thdy virut dudi
kinh hién vi dién ti. Sau 7 ~ 10 ngady ¢é thé xdc dinh duoc KT khéang virut. Vi day la
cdc virut gay bénh rdt nguy hiém nén ching chi dugc phép nudi trong cdc phong thi
nghiém chuyén khoa cao véi d6 an toan mitc 4”. Bénh nhin phai dugc cdch ly tuyét déi,
céc bénh phdm phai duoc quan 1y nghiem ngat theo tiéu chudn ctia WHO.

17.3.3. Diéu tri

Hién nay chua ¢é thude dac tri cdc bénh néi trén ma chi ¢é bién phdp diéu tri triéu
chung. Da th dung liéu phdp IFN nhung hiéu qua chua ro rang. Cong ty Vical de San
Diego (Califonia) di thir nghiém thanh céng vacxin Ebola va dang 1am thu tuc dé duoc
cap phép. Mot loai vacxin hitu hi¢u chéng virut Ebola khong nhitng rat cin cho cdc
quéc gia cé can bénh nay hoanh hanh, cho céc nham vién y t€ thudng xuyén tiép xiic véi
virut nay ma con la mét v khi chéng lai &m muu sit dung virut Ebofa nhu mét v khi
khing bé sinh hoc.
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Chuong 18
VIRUT REO, HO REOVIRIDAE

18.1. GIOI THIEU
Virut reo la nhém virut ARN kép, gy nhiém dudng ho hdp vd dudng rudt nhung

khong gay bénh diac hiéu hay nghiém trong, vi th€ Sabin dé nghi goi 1a "virut mé céi
dudng ho hap va duong rudt” (reo [ tir ghép céc chit ddu clia cum tir respiratory enteric
Orphan). T mé coi (orphan) duge ding & day vi virut duge phan lap lan ddu tién tir
ngudi ma khong gav bat k¥ triéu chimg bénh cu thé nao. Tuy nhién, cic thanh vién
nhdém virut reo rat da dang, chiing gay nhiém cho ngudi, dong vat cé xuong song (ké ca
chim), ¢6n trung va thuc vat.

Ngay nay, nhom virut dau tién phin lap tir doéng vat ¢6 vu van duge x€p vao chi
Reovirus. Chiing vira ¢6 thé phan lap dugc tir ngudi mac bénh dudng hé hip va tiéu hod
nhung khéng bi€u hién triéu ching vira ¢6 thé phan lap dugc tir ngudi khoé manh.

Mot chi con quan trong hon Reovirus la Rotavirus, day 1a can nguyén gay bénh tiéu
chdy, viem rudt & tré em 1 6 — 24 thing tudi (thudng dudi 5 tudi) va & dong vat non.
Cdc virut thuée cac chi Orbivirus va Cortivirus gay nhiém cho nhiéu loai ¢on tring vi
th€ ching ciing duge xem nhu virut arbo. Virut orbi gay bénh s6t ve Colorado & nguoi.
Mot s6 virut orbi khdc gay bénh viém ndo ngua va bénh lu@i xanh & ciru.

18.2. PHAN LOAI

Ho Reoviridae bao gom 9 chi trong d6 ¢6 4 chi gdy nhiém cho nguai la :
— Orthoreovirus gdbm 3 typ huyét thanh virut reo typ 1, 2, 3.

— Orbivirus va Lortiviruy gom nhiéu typ huyét thanh.

— Rotavirus gébm moét s3 nhém v nhiéu typ huyét thanh.

Bang 18. PHAN LOAI VIRUT VA DAC PIEM CHINH CUA
CAC CHI THUQC HO REOVIRIDAE GAY NHIEM CHO NGUOI

- Genom cla virut reo
bac diém . -
Orthoreo Rota Orbi . Corti
Kich thudc (nm}) 80 75 80 80
56 doan ARN 10 11 10 12
Khot lugng phantif |y o 408 12,2 x 10° 12,7 x 10° ~18 x 10°
cla genom {Da}
Ngudi va Ngudi va cac Ngugi va cac ddéng | Ngudi va cac
Vat chil cac déng vat ddng vat ¢d vat ¢6 xuang séng | dong vat cb xuong
' ¢ xuong s6ng | xuong séng khac | khac, déng vat s0ng khac, dong
khac chan khap vat chan khdp
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18.3. VIRUT REO

La virut hinh da dién, d6i ximg, ¢6 kich thudc 70 — 80nm, ¢é vo capsit kép, 3
protein tao vo capsit ngoai va 5 protein tao voO capsit trong. Téng cong c¢6 92 capsome
trong dé 80 capsome c6 hinh 6 canh va 12 capsome ¢6 hinh 5 canh. Méi capsome 6
canh ¢é 6 ti€u don vi va mdi capsome 5 canh ¢ 5 tiéu don vi, tdng cong ¢6 540 tidu
don vi. Virut reo khong cé vo ngoii.

Genom cua virut reo la chudi ARN kép va 1a virut dong vat duy nhat chita genom
dang nay. Cic \1rut ARN khdc & dong vat ¢6 cdu triac sgi don. Khéi lugng phan tir cha
ARNl1a 10 x lO guanin va cytozin chiém 44%.

Do khong ¢6 vo ngoai nén khong phdt hién thdy lipit va vi vay khong bi ete
pha huy.

Virut bén & nhiét do twong doi cao, & 37°C sau 2 tudn vin phdt hién thdy virut song

s6t, & 20°C bao quin duoc gin 2 niam. Khi dun & 50 - 55°C trong 5 — 15 phut véi su c6
mit cita MgCl, 2M hiéu gid gay nhiém tang 4 — 8 ldn.

Virut tuong d6i bén véi pH axit, & pH = 3 hiéu gia virut khong giam trong vong 1 ngy.

18.3.1. Qua trinh nhéan lén cua virut reo

Dau tién virnt bim vao bé mat 1€ bao thong qua méi trong tic giita protein bé mat
vO capsit (& virut Orthoreo 1a protein 81, & virut rota 14 protein VP4) v6i thu thé cha t&
bao (d61 vai virut Orthoreo thu thé clia 1€ bao 1a B ~ adrenalin va sialoglycoprotein, con
doi vGi virut rota thu thé chi 1a sialoglycoprotein). Sau khi gin lén thy thé vo capsit
thay déi cau hinh. Virut xam nhap vao t€ bio theo 161 nhap bao réi chuyén vao
lysoxom, Enzym proteaza trong lysoxom phan gidi capsit ngodi nhung vin cdn capsit
trong nén lic nay virut duge goi 12 hat can virut hay dudi virut (SVP — subviral
particle), sau d6 cdc hat SVP vao t& bao chit. Trong hat virut luén ¢6 mit mot s6 enzym
nhu ARN - polymeraza phy thuoc ARN, cdc enzym tham gia gén mi vao ARN 12 ARN
metyltransferaza va guanyltransferaza.

Cdc enzym nay dugc hoat hod nh& qud trinh c6i vé dé bat ddu qud trinh phién ma
beén trong hat SVP nam trong t¢ bao chit. Sgi ARN (+) trong chudi ARN kép khong
dugc su dyng tryc tiép 1am mARN ma chi ¢6 soi ARN (=) méi duoc ding lam khuon dé
tong hgp mARN nhe ARN — polymeraza phu thugc ARN do virut mang theo. mARN
nay dugc gin mil nhung khong gin dusi adenyl, sau dé duge dua vio t¢€ bao chat. Lic
dau chi cé 4 doan genom dugc biéu hién, 6 doan cdn lai duoc giai kim him dé€ biéu hién
nhd¢ tdc dong tir cdc san phdm cla cdc gen sém. Lic khdi ddu chu k¥ nhan 1én, mARN
cua virut dich ma theo co ch€ dich mi phu thude mii cfia vat chii nhung vé sau virut tu
téng hgp mARN khong gén mi (két hop véi cdc hat can virut thé hé méi) va thay déi co
ché dich ma cta vat chll lam cho n6 khong phu thudc vio mi, sau dé chi mARN khoéng
gin mi cua virut méi duoc dich ma.

Maéi sgi ARN don, (+) déu tham gia vao téng hop genom ARN kép. Soi ARN don,
(+), ¢6 mii dung lam khuon d¢ tdng hgp sgi ARN (-), réi tir d6 téng hop soi ARN kép
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th€ hé mdi. Khi protein capsit duge téng hop diy du sé& tién hanh lap rdp vd capsit trong,
bao boc quanh ARN s€ tao thanh nucleocapsit, réi lap vo capsit ngoai, tao virion hoan
chinh réi giai phéng nho tan bao hoac nay chdi.

18.3.2. Pic diém 1am sang va dich té hoc

Co 3 typ huyét thanh ctia virut rec gay bénh cho ngudi, (uy nhién cho dén nay véan
chua ¢6 moi lién hé 1o rét giira virut va bénh & ngudi, thinh thoang c6 trudng hop virut
typ 3 ¢6 thé gay viém nhiém nhe dudng hd hap trén, viém phdi, viém ndo hay viém
duong tidu hod. Virut typ 1, 2, 3 ¢6 thé gay bénh cho khi va gia siic ¢ simg.

Virut orbo gdm mot s6 nhém huyét thanh gay bénh cho ngudi qua trung gian la cén
triing (ve, mudi). Trong méu ngudi, virut lién két voi hong cdu nén thoit khoi co ché
mién dich cua co thé. Biéu hién lam sang cha bénh la s6t, 10% xudt hién ban do, 70%
c6 hién tugng giam bach cau, 3 — 7% cé thé gay nhiém vao hé than kinh trung uvong dan
tdi viém ndo hodc viém mang nio.

18.4. VIRUT ROTA

Virut rota 12 nhém chinh gay viém rudt — da day & tré em. Hau nhu tré em nao dén
3 tudt, {t nhal ciing bi nhiém maét 1lan. Mac du bénh do virut rota thudng & thé nhe, tuy
nhién & cdc nudc dang phat trién ching 1a nguyén nhin quan trong gy tiéu chay,
mét nudc nghiém trong ¢6 thé dén dén tir vong. Khoang 30 — 50% cdc ca tiéu chay mat
nudc d tré em la do virut rota. Virut rota cling gay tiéu chay & ngudi Idn, & nhiéu lodi
dong vat ¢6 v va chim non. Hiu nhu cdc typ gy bénh & dong vat thi khong gay bénh
cho ngudi.

Virut rota ¢6 cdu triic hinh khéi da dién 20 mat véi duong kinh 12 70nm. Anh chup
duéi kinh hién vi di¢n tir tréong giéng nhu nhitng nan hoa cdm vio truc binh xe. Rota
ti€éng Latinh 1a banh xe, vi th€ ma virut c6 tén rora. Virut rota ¢6 hai I6p vo capsit véi
nhi€u kénh xuyén qua. Trén bé mit vo capsit ngoai nho ra 60 mau protein bé mit dang
dime ky hiéu la VP4 (Viral protein 4). Capsit ngoai mang KN dac hiéu typ con capsit
trong mang KN dac hiéu nhém. Pén nay di phat hién duge 7 nhém virut rota ky hiéu tir
A dén G, trong mdi nhém lai cdn ¢6 cde nhdm phu.

Nam trong vO capsit trong 13 genom gém 11 phan tir ARN kép. Mébi phan tir déu cé
thé tach dé dang bing dién di trén gel polyacrylamit. Vi genom gém nhiéu dean nhu thé
nén rit dé xay ra su sap x&p lai gen va do dé ¢6 thé iam xudl hién tinh da dang KN. Trir
mot phan tr con moi phan tir ARN con lai clta genom ma hod cho mot protein VP.

— Céc doan ARN 1, 2, 3 mi hod cho cic protein tuong ting VP1, VP2, VP3, trong
dé VP2 la protein bac quanh ARN.

— Poan ARN s6 6 ma hod cho protein VP6 12 protein vd capsit trong dong thoi
mang quyét dinh KN dic hiéu nhém va nhém phu.

— Poan ARN s6 4 md hod cho protein VP4, con tuy thudc vao timg chiing ma céc
doan 7, 8 va 9 ma hoa cho protein VP7. Cic protein VP4 va VP7 cau thanh vo capsit
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ngoai. Hai protein nay mang quyé&t dinh KN dic hiéu typ. Sau khi duge tao thanh,
protein VP4 lai bi phan cdt thanh 2 protein nhod 123 VP5* va VP8*. Qu4 trinh ndy lam
tang hoat tinh gay nhiém. _

— Nam doan ARN 5, 7, 8 (hoac 9 tuy thudc timg chang), 10 va 11 ma hod cho 5
protein khong cau tric ky hiéu tir NSP1 dén NSP5 (non - structural protein) ¢é chiic
nang Khac nhau trong qua trinh nhan 1én ciia virut.

— Dén nay da phét hién 14 typ dic hieu VP7, d6 la cdc typ G (tlr chir glycoprotein)
va 20 typ dac hieu VP4, cdc typ P (P 1a tir chif protein mén cidm proteaza — proteinase
sensitivity protein).

— Dd phit hi¢én ra mot loat virut rota typ G - P, nghia 1a ¢6 sy két hop gilta typ G
va typ P.

— Béng cdch dién di cdc doan ARN cla bo gen virut, ngudi ta thiét lap cac typ goi
la "typ dién di" (electrophero type). Ngoai 2 typ dién di "dai" va "ngan" dua vao toc do
chay tuong d6i cta doan 10 va 11 trong dién trudmg, cdn cé su khdc biét nho khi chay
cdc doan trong ung khdc. Diéu nay rat quan trong déi véi cac nghién ciu vé dich té€ hoc
nhung do6i véi muc dich gidm sdt va sdn Xuat vacxin tht van phai diing phan loai theo
huyét thanh hoc.

Philip Dormitzer (2004) bang ky thuat nhiéu xa tia X da xdc dinh dugc protein VP4
¢6 hal thanh phan "dau"” va "thdan". Protein nay dugc bién déi 2 lan lién tiép gitp né
nam trong mang t€ bio dé gay nhiém. Trén bé mat virut ¢é 6 mdu, mdi miu chia 3
protein VP4, Lan dau enzym tiéu hod trong rudt bién 2 trong 3 protein VP4 thanh gai
ciing. Pau gai cam vao bé mat 1€ bao dich, sau dé dén giai doan 2, céic gai cudn lai tao
cdu tric chi€c 6 cup vdi 3 ban, sau do cdc ban cudn lai lam cho "than" gai tao 156 thung
trén mang té bao. Phdt hién nady ¢6 tdim quan trong thuc tién vi "ddu" va "than" gai cla
VP4 déu 1a dich tdn cong cha hé mién dich. Cdc protein nay rdt bén & nhiét do thudng,
do d6 ¢6 the dung dé ché vacxin khong cin bao quan lanh.

18.4.1. Co ché gay bénh

Virut rotu chi gdy nhiém cdc t€ bao bi¢u mo di biét hod trén dinh nhung mao (vili)
g rudt non.

Sau 10 ~ 12 gitr gay nhiém, mot lugng 16n virut dugc tao thanh, ra khoi € bao, tran
vao khoang ruét va sin sang gay nhiém céc t¢ bao khdc. Ta biét rang rudt cé mang ludi
mao mach va 6ng dan chat dinb dudng. Khi cdc (€ bao dinh clia nhung mao bi phd huy
s€ khong con khd nang hap thu chat dinh dudng, chat dién gidi va nudc. Do hap thu chat
dinh dudng kém, cdc chét cacbohydroxit & dong bén trong rudt 1am ting dp suét tham
thau, kéo nudc vao long rudt dan dén tiéu chay thim thiu, mat nudc nghiém trong, 1am
mat can bang dién giai, gy hau qua nghiém trong d6i véi tré so sinh, tré dudi 3 tudi va
dac biét Ia d6i v6i tré bi suy dink dudng. Cach x{r 1§ thong thudng khi néng do chat
dién giai giam nghiém trong l1a cung c¢dp cdc chat thich hgp bing cdch cho uéng oresol
hoac doi khi ¢6 thé truyén {inh mach.
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18.4.2. Dac diém lam sang

Thoi gian 4 bénh clia virut rora ti 1 - 2 ngay. Bénh nhan dot ngot bi ndn mica kém
theo tiéu chay (thdy & 80% tré bi nhiém) va kéo dai 2 - 6 ngay. Khoang 30% trudng
hop bi sot cao (39°C). Khi bi nhiém virut rota thuong thay xudt hién cdc triéu ching
cua duong ho hap nhung khong c¢6 bing chting nao cho thdy virut nhan lén & duomg ho
hap. Khodng 50% trudng hop viém rudt, da day do nhiém virut r7ota can diéu tri tai bénh
vién. Vi tré bi suy gidm mién dich ¢6 thé gay bénh nghiém trong va kéo dai. Virut rofa
cling gdy nhiém tiém 4n & tudi thi€u nién va & ngudi trudng thanh.

Tai cdc nudc dang phat trién, méi nam ¢6 5 tricu tré duéi 2 tudi chét vi ticu chay thi
trong dé ¢6 mot triéu 1a do virut roza.

18.4.3. Chin doan phong thi nghiém

Do virut rora thai qua phan nén vi¢e chin doan khong may khé khan. Lic cao diém
c6 thé phdt hién thay lO“hz_ﬂ/ml dich phan. Thong thudng dung phdn ing ngung két
trén hat latex gan KT dac hi¢u virut rota hoac ELISA. Péi v6i tré nhod bi tiéu chay, cé
thé dé dang phat hién virut duéi kinh hién vi dién wr, k¥ thuat ndy wrong d6i nhanh dac
biét 12 khi ¢6 it mau. D€ xdc dinh nhém, nhém phy va typ cé thé ding nhiéu phuong
phap ohu ELISA, KT don dong, phan ing RT — PCR véi céc doan moéi dic hiéu gen
hoéc dac hiéu typ.

Dé chan dodn virut rota trong phan ciia bénh nhan tieu chay cdp c6 thé ding
phuong phdp dién di trén agaroza vi dé sit dung, cho két qua nthanh (so v&i dién di trén
gel polyacrylamit), d6 nhay va d6 dic hiéu khong thua kém cdc phuong phip khac.

18.4.4. Dich té hoc

Virut rota xudt hién khap noi trén the gidi. O tr¢ nhod dudi 3 tudi thudng bi nhiém
hdu hét céc typ huyét thanh chinh. O Viét Nam, mai dén nam 1980 virut nay méi duge
bat ddu nghién citu vii duge xdc dinh 1a nguyén nhan chinh gay bénh tiéu chay ¢ tré em.
S6 tré bi tiéu chay do nhiém virut rora hing nim khodng 50%, ty 1& tir vong tir 4 — 8%
trong tong sG tré dudi 5 tudi bj chét boi moi nguyén nhan. Thudng thi ty 1¢ tré em & céc
nude gidu bi mhiém virut ndy cao hon so véi cdc nude ngheo, dé 1a do ching khéng
duge MD. Trong gia dinh, tré nho, ngudi gid va ngudi bi suy giam mién dich cling dé bi
nhiém. G giai doan cdp tinh, mot luong 16n virut duge thai qua phan. Khi ¢ ngoai co
thé, cdc virut nay cé thé song s6t mot thoi gian va c6 thé gdy nhiém cho ngudi khic
theo con dudng phan — miéng. 6 ving 6n ddi, qud trinh giy nhiém theo mua, cao nhat
la mua xuan con & ving nhiét ddi thi x4y ra quanh nam nhung tdn sut vio mda mua cd
thé cao hon. & mot thoi diém nio do, ¢6 thé cing lic tuu hinh nhiéu typ huyét thanh
khac nhau. Hién tugng ciing xufit hi¢n cic bién chiung khdc nhau vé KN cé thé giai
thich nhu sau :

~ Genom virut rota khi sao chép di xay ra ¢or bién diém va dot bién nay duge duy
tri trong hat.
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— Do genom chita nhiéu doan nén dé xay ra su sap x&p lai gen. Khi 2 typ huyét
thanh cling gay nhiém vao mot t& bio s& ¢ thé x4y ra sut hodn vi KN (antigenic shift)
e 12 trao déi cdc doan ARN gidng nhu & virut cim A.

— Virut dong vat doi khi ¢6 thé gay nhiém cho ngudi va do d6 1am tang tinh bién di
(cé bang chitng cho thay virut ADRV (animal derived rota virus) nhém B cla ngudi ¢6
nguon géc tir virut dong vat).

— Virut rota gay bénh min tinh & ngudi bi suy gidm mién dich c6 thé sdp x&p lai
genom va tao ra cic doan ARN khac thudng.

— Céc y€u 16 k€ trén c6 thé ciing mot lic xay ra. Vi du vira sip xép lai gen, vira xay
ra dot bién.

Céc su kién trén lam cho van dé nhiém virut rota cing tré nén phic tap.

18.4.5. Diéu tri va phong bénh

Liéu phdp hitu hiéu déi v6i bénh do virut rofa 1a cho udng b nudc hoac truyén dich
¢é thanh phan dudng va chdt dién giai thich hgp. Do virut lan truyén theo con dudng
phan — miéng nén viéc git gin vé sinh d6 an, thiic udng va mdi trudng sinh hoat déng
vai trd quan trong. Nhiéu trudng hop cing modt lic nhiém nhiéu typ huyét thanh khédc
nhau nén viéc nghién cu mot loai vacxin da tri "c6c tay” 12 can thiét. Mot vacxin séng
giam doc luc ché tir virut rora cha bd va khi mang gen VP7 cua virut ngudi dang duge
danh gia tinh cong hiéu.

Gén day vacxin séng giam doc luc da gid ding dé€ uéng mang tén Rotashield da
duge san xudt tir chiing virut rota ¢ khi Rhesus MMU 18006. Chang nay thuén Igi cho
san xudl vi cé thé nhan Ién trong t&€ bao nuoi cdy mo. Cic thlr nghiém cho thay vacxin
rat an toan va tao mién dich tét.

Hy vong cong tidc du phong bang vacxin nay s& duge thuc hién trong tuong lai gan.
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Chuong 19
VIRUT ARENA, HO ARENAVIRIDAE

19.1. GIGI THIEU

Arenaviridae ta tén ho cla virut arena chia gcnom ARN chubi don, ¢6 vé ngoai.
Chi c¢6 mot chi 1a Arenavirus. Loai dién hinh I3 virut gay viém mang nio mang dém
lympho bao (lymphocytic chonomeningitis virus — LCMV).

LCMYV phan bs & khap noi trén the gidi. Cic loai khac phan b cé gidi han & mot s6
vung nhét dinh va duge dat tén theo cic viing dia ly.

— Virut Lassa gay bénh sot xuat huyét tram trong, lan ddu tién phan lap duoc &
thanh phé Lassa, thudc Tay Bac Nigeria, ngoai ra con thdy & Liberia va Sierra Leone.

— Virut Junin gay s6t xuiat huyét Achentina

— Virut Machupo gay s6t xudt huyét Bolivia.

Chi c6 4 loai virut arena k& trén 13 gay bénh nghiém trong & ngudi. Céc virut arena
khdc thudng gay bénh & dong vat nhu virut Mozambique, virut Tacaribe (Trimidad),
Tamiami (Florida, M¥), virut Porana (Paraguay), Pichinde (Colombia). Ching gay
nhiém tiém 4n va dai ding & cdc vat chil tu nhién ¢6 thé truyén doc hodc truyén ngang
ma khong cin vecto.

Virion arena c6 dang cdu hodc da hinh théi, kich thudc trung binh 110 - 130nm.
Virut ¢é vé ngoai la lipoprotein, bao boc 161 ribonucleoprotein (RNP) vd mot sé
riboxom ciia vat chl. Vo6 ngoai ¢6 ngudn géc tr mang sinh chat. Trén bé mat cé cac gai
hinh g4y danh béng chay, dai 5 — 10nm. |

Genom 12 ARN don, ky hiéu 14 L (vdi khéi lugng phan t 2 — 3x 10 va s {vé6i khoi
luong phan tiria 1 — 1,5x 106). ARN genom két hgp véi protein cdu tric (protein N) dé
tao nucleocapsit dang soi, trong nhu chudi hat dudi kinh hién vi dién tlr. Cic chudi nay
tao cdc vong siéu xoin, khép vong, cé kich thudc khong bing nhau, rdi duoc bao bdi vo
ngoai. ARN virut thudng la chudi {(-) nhung ¢6 loai protein virut lai dugec ma hod bing
trinh tv (+) trong genom (vi day 1a ARN ludng cuc — ambisense RNA). Vi du : protein
N cda virut dugc ma hod bdi trinh tu tuong bl v6i maét nita ARN chudi S mang dan 3',
trong khi d6 cic glycoprotein lai dugc mi hod bot nira ddu 5' cha ARN chubi S.

Virut bi bét hoat & nhiét dé trén 56°C va pH duéi 5,5 hay trén 8,5 va bdi cdc dung
moi hifu co hoiic cdc chat tay rira.

19.2. QUA TRINH NHAN LEN

C6 thé nudi cdy virut trong mot s6 loai t&€ bdo ciia dong vat ¢6 vii nhir t€ bao vero (t€
bao than khi grivet) va BHK (i€ bao than chudt tdi mid).
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Qua trinh nhan 1¢n xdy ra trong t€ bdo chit. Tung gen cda virut duge bi€u hién va
diéu khién doc lap. Vi thé, mic dit hai gen mi hod cho nucleoprotein (N) va
glycoprotein vo ngoii (GPC) ciing ndm trén phan 1t S nhung su biéu hién cta ching
hoan toan tich biét nhau. Trinh tu cdi tram hinh chit U (hairpin sequences) d soi ARN
genom virut va sgi b6 sung c6 vai trd 1am ngimg hoat dong ciia ARN — polymeraza
virut, tic dong dén sy biu hién gen. Qud trinh gay nhiém cha virut thudng tao ra cic
phan to ARN chita ca ARN virut va ARN riboxom cfia t&€ bio chli. Ca hai phan tit S vi L
déu chia trinh tu nucleotit d€ gin vao tiéu don vi 188 chia rARN.

Protein N la thanh phédn chinh ciia virut va cta t€ bao nhiém. Khoang vii gio sau
khi bi nhiém, cé thé phat hién protein nay trong t€ bao va khi qué trinh téng hop virut
da ngiling, protein N van tén tai. DPéng thdi, ciing cé thé phat hién glycoprotein clia virut
bén trén mang sinh chét cla t& bio sau vai gid lay nhiém.

Khi gen mudn biéu hién sé tao ra protein cdu triic va cham dit tdng hop protein cla
t€ bao. Qud trinh 1ap rdp tao virion méi véi s6 luong 10° trong moi t&€ bao.

19.8. VIRUT VIEM MANG NAO MANG DEM LYMPHO BAO
(Lymphocytic choriomeningitis virus - LCMV)

Virut LCMV phan b khip noi trén th€ gidi. Ching ¢§ thé lay nhiém cho ngudi va
nhi€u loai dong vat nhung chuot vira 13 & chia tu nhién vira 12 vat chii 16n nhat. 3 chuot,
virut nhiém tiém 4n, khong biéu hién triéu chitng. Ngudi bi nhiém virut LCMV chi yéu
do ti€p xiic v&i chudt thi nghiém hodc dinh phan, nudc tiéu clia ching. Virut LCMV
thuong duge ding lam mé hinh d€ nghién citu nhiéu van dé y hoc nhu mién dich hoc &
doéng vat thi nghiém.

19.3.1. Triéu ching lim sang

Thoi k¥ 4 bénh tir | — 2 tudn, trang thai 4n thudng khong kéo dai. Triéu ching
giong cim. G mot s bénh nhan, bénh chia 1am hai thoi ky. Thoi ky ddu giéng ctm,
thoi ky sau 1a viém mang nfio v6 khudn, viém ndio — mang nio, viém khép. 50% bénh
nhén thdy mét moi, dau co, dau hd mét, chdn an, budn nén. 25 — 50% bi dau hong,
budn nén, loan cam gidc, sau do 1a dau nguc két hgp véi viem phéi, rung téc.

Virut LCMV duge chd ¥ va nghién citu nhieéu trén chudt vi tim quan trong theo
quan diém MD hoc. Néu nhiém virut vio chuét méi sinh trong vong 24 gid thi sé khong
hinh thianh bénh cdp tinh va chuét s& mang virut sudt doi. B4i vi trong thdi gian nay, hé
théng MD chia chuot chua hoan thién, kha nang DUMD la rét yéu. Nguoe lai, néu
nhiém vao chuét trudng thanh s din dén viém mang dém nguy kich bdi vi DPUMD qua
trung gian t€ bao sé t&c dong tdi ving CP, 1la mdt trong nhitlng KN glycoprotein vo
ngoai ctia virut bi€u hién trén bé mat t¢ bao nhiém. Chuét bi nhiém & thdi k¥ mdi sinh
khong dung nap virut vi né san xudt KT diac hiéu, tuy nhién khé nhan biét duge phiic
hop KN —XT trong d6. Mot s& phiic hgp tich luy trong mé (chang han nhu than) va gay
viém (tiéu cdu than bi viém do ling dong phic hop MD & tiéu cau than).
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19.3.2. Chin doan

Bénh nhan nhiém virut LCMV khi thay xuat hién sy thay d6i lién quan dén viém
ndo thi 14 thoi diém ¢6 thé phan lap virut tir mdu, dich ndo tuy hodc nfo cla bénh nhan.
C6 thé xdc dinh KT trung hoa sau 6 dén 8 tuin bing MD huynh quang. Chuén d¢ thay
KT tang cham va con cao trong nhiéu nam. C6 thé ding RT — PCR vi phuong phép nay
cho két qua nhanh va chinh xdc.

19.3.3. Diéu tri

Khong ¢¢ bién phdp di€u tri dac biét, chl yéu la nghi ngoi tai giudng va diéu tri
tri¢u chimg.

19.4. BENH LASSA

Bénh Lassa Ia bénh st nghiém trong, rat dé lay. Bénh duge phét hién dau tién nam
1969 ¢ thanh phd Lassa, Nigeria va sau d6 la Liberia va Sierra Leone. Bénh ciing con
xudt hién & Tay Phi, bao gém Senegal, Gambia, Ghana, Burkina Faso. Nhiéu trudng hgp
bénh di dugc dua vio M§ thong qua loai chudt Mastomys matalensis. Bénh c6 thé lay
tir chudt sang ngudi hoac tir ngudi sang ngudi thong qua ti€p xic véi phan, nuéc bot,
chdt nén hoic mau.

19.4.1. Triéu ching lam sang

Thoi gian G bénh thudng 12 7 — 24 ngay, trung binh 1a 10 ngay. Céc triéu chimg bao
gém : s6t, dau hong, 61 mira, ho, dau co, khé chiu, rét run. Mot s8 ca thay xudt hién
ddm trang nhat & vdom miéng, doi khi giéng mang gia.

O giai doan cap tinh thudng bi huyét dp thip (<90mmHg). O thé nhe, bénh sé
thuyén giam dén, sang dén tudn thit 2 va 3 thi héi phuc. Trudng hgp tir vong thuong xay
ra khi sot kéo dai, bénh nhan suy sup trong 2 tuin dau do sét cao, vat va, tran dich
mang phoi. Néu qua khoi, bénh ¢ thé dé lai di chiimg nhu diéc va rung téc.

19.4.2 Chin doan
Phét hién KT biang MD huynh quang gidn ti€p, ELISA, RT — PCR.
19.4.3. Diéu tri

Truyén ribavirin tinh mach. Virut cé trong dich hong, nudc tiéu. Bénh ¢6 thé lay
qua duong ho hdp, duomg rudt va mau, nén can cach li nghiém ngat. Do triéu chiing 1am
sang rat giong sot rét, thuong han, nhiém lién cdu, Literia va Ricketsia nén cin xem xét
tién sir xem bénh nhan ¢é t6i cdc viing dich bénh khong.

19.5. SOT XUAT HUYET NAM MY ~ VIRUT JUNIN VA
VIRUT MACHUPO

S6t xudt huyét Achentina do virut Junin con s6t xudt huyét Bolivia do virut Machupo.
Virut Junin 1an dau tién duogc phat hién nam 1953 gdn song Junin & Béc Achentina, con
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virut Machupo duge phat hién nam 1963 & Bic Bolivia. V€ hinh 4nh lam sang, sét
Bolivia rat giong s6t Achentina. C4 hai déu dugc phan lap tir mdu bénh nhan, tir mot s
loai chudt nhit, chudt déng va ve bét. Vé mat huyét thanh, virut Machupo cé lién quan
nhung van khic virut Junin. Thoi ky 0 bénh 1 - 2 tuéin. Lic ddu biéu hién gidng nhu
cim bao gom : s6t, ngdy rét, nhic ddu, khé chiu, dau co, chdn an, buén nén va nén.
Than nhiét khoang 39 — 40°C. Trudng hop bénh ning cé thé xuat hién dém xuat huyét,
chay mdu loi, rudt, da day, phan den, di tiéu ra mdu. Bénh nhin bi mit nudc, giam
huyét d4p. Mot s6 bénh nhan ¢6 biéu hién vé thin kinh nhu hot hoang, hoang tudng hoac
sitng s0.

Ty l¢ t&r vong thay ddi tuy theo vu dich, thudng khodng 3 — 15% d6i véi sot
Achentina va 5 - 30% d6i véi sot Bolivia. Nguyén nhan tir vong 14 do séc, mat mau.
Néu qua khoi, bénh nhan s& binh phuc sau vai fuin.

Virut ¢6 mat & nhiéu noi trong co thé, thdi diém sau khi chét, mé tir thi thiy cé su
mdt bach cau & lach va tuy xuong, t€ bao biéu mo trong mao mach bi v&. Xuat huyét la
do mao mach v3, r6i loan chifc nang ti€u cau. Sudt thoi ky ddu, s6 lugng bach cidu va
ti€u cdu luu dong trong mau giam 1a do tién 1€ bio tuy xuwong bi nhiém. BS thé C2, C3,
C5 giam.

Sét xudt huyét Achentina thudng xay ra & ving nong thon, vao thdi diém thu hoach
ngd. Lic d6, chuot phét trién manh. S6t xudt huyét Bolivia thudng x4y ra vao cudi mia
mua cho dén cudi mua kho (thing 8, 9).

Vacxin Junin gidm doc luc duge ding dé tiém phong cho cong déng dan cu viing
thuong xuyén c6 dich.
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Chuong 20
VIRUT BUNYA, HO BUNYAVIRIDAE

20.1. GIGI THIEU

Virut bunya chita ARN don, ¢6 vO ngoai, gy nhiém & ci dong vat chan khép, déng
vat mdu néng va mau lanh. M6t s6 giy bénh cho ngudi va dong vit, vi du nhu s6t xuat
huyét. Ching truyén qua con trung nhu rudi cit (Phlebotomus spp), mudi, ve bét... virut
ciing cé thé truyén qua cdc sol khi. Ho nay dugc chia 1am 5 chi dua vao kich thude
ARN, kich thude va ban chat cia protein, ban chat clia vecto con trung. _

— Bunyavirus gobm 16 serotyp, trong d6 ¢é nhém Bunyamwera, nhém California va
nhém Simbae.

— Hantavirus gém virut Hantaan gay bénh s6t xuét huyét Triéu Tién. Day la truong
hop ngoai 1é vi ching khong phai virut arboe nhung cé thé truyén sang ngudi qua phan
va nudc fiéu clia bon gam nham.

— Nairovirus gom 16 nhém huyét thanh, trong d6 ¢6 nhém gdy sét xuat huyét
Crimean — Congo, nhém gay bénh clru Nairbi.

— Phlebovirus chi gém mot nhém huyét thanh, gdy bénh s6t do rudi cdt
Phiebotomin. Pang chi ¥ 1a sot thung ling Rift.

— Unkuvirus chi gém mot nhém huyét thanh. Cé nhicu vat chil, ngoai déng vat chén
khép con ¢6 ca chim va cédc loal gdm nhdm.

Virut ¢6 hinh ovan hoic hinh cdu, dudng kinh 90 — 100nm, chifa 3 phan tir ARN
don, (—) hoac ludng cuc, ky hiéu 1a L, M va S v4i khéi lugng phéan tir lan lugt 1la2 - 5
1 -23va03-08 x10° C6 3 loai protein chinh la protein nucleocapsit (N),
glycoprotein (G1 va G2) va mét protein 16n (L).

Vo ngoai lipoprotein chita protein G1 va G2.

Phan tir ARN khép vong, xoin (nhung khong lién két cong hod tri) lién két véi
protein N tao ribonucleoprotein (goi 1a protein ARN — N). Nhu vay, méi phan tir ARN
(-) khép vong nidm trong mot capsit riéng va ca 3 capsit duge bao béi vo ngoai.

Hoat tinh ngung két hong cdu va quyét dinh KN gén vé6i KT trung hoa 1a do
glycoprotein bé mat.

- Virut nhan lén trong t&€ bao chat. T4t ca cdc thanh vién thudc chi Bunyavirus déu cé
cac doan genom (—), trong do :

— ARN - S ma hod cho protein N va mgt protein khong cdu tric (NS8) nhd khung
doc choéng 16p.

— ARN — M ma hod cho glycoprotein G1 va G2 va it nhat mét protein khong cau
tric nita (NSm). '

— ARN — L ma hoa cho protein L.

203



Khi lap rdp, virion ndy chéi tao thanh tdi bé mat nhin nim trong hodc gan bo may
Golgi. M6t 56 thanh vién khi nhan Ién trong té bao chdt nu6i cdy mo cé thé tién hanh
dung hogp cdc € bao. Virut bj bat hoat bdi cdc dung méi lipit va cdc chat tdy rira.

20.2. VIRUT HANTA

Virut Hanta mang tén dong song Hantaan & Han Qudc, 13 tdc nhan giy s§ot xudt
huyét kém héi chitng vé than, thudmg duoc goi 1a s6t xuat huyét Han Quéc. Hang nam
& chau A c¢6 200000 ngudi méc bénh, trong dé riéng ¢ Trung Quéc ¢6 4000 — 20 000
ngudi mac bénh. Virut gay nhiém man tinh & cac loai gam nham nhung khéng biéu hién
tri¢u chiing va khong gay bénh. Nhung & ngudi thi chiing lai gay bénh nghiém trong.

Ba hgi chiing chinh clia bénh :

— 861 xudt huyét kém triéu chimg vé than. Day 13 bénh nghiém trong, gém cac triéu
chung sot, suy than, xuat huyét, dau bung, thay déi chat dién giai dan dé€n huyét dp cao,
sdc, binh phuc cham. Ty 1¢ chét khoang 5%.

— Viém thdn phir. 86t & mitc trung binh, kém theo céc dau hiéu loan chiic nang than.
Khoéng 50% bénh nhan bi dau bung.

— Hét ching bénh ph6i do virut Hanta. Bénh thuomg rit nang véi ty 1& tit vong cao,
1én dén 50%. S6t kem suy ho hip tram trong va séc tim, mét s6 bénh nhan bi tran dich
mang phdi.

Cac hoi ching dac trung cua 4 loai virut Hanta :

— Virut Hanta. Luu hanh & Triéu Tién, ving Vién Péng clia Nga, Trung Quéc (cé
lién quan dén chudt), gay bénh s6t xudt huyét kém theo hoi ching than.

— Virut Punmala. Gay bénh & chuot ddng va c6 thé & cdc loai gam nhdm khic tai
ving Scandinavia va Tay Au, gay dich viem than.

— Virut Sin nombre (chua ¢6 tén). Gay hoi chitng vieém phdi. Céc vat chi tu nhién Ia
chuot, huou, cha yéu luu hanh & mién Tay nuéc My.

— Virut Seoul. Lan tran khip thé gi6i gay nhiém & chudt nhung rdt hi€m gay benh
cho nguot.

Chan doan. Sit dung phuong phdp huyét thanh hoc, phuong phip MD huynh quang
hoac ELISA.

20.3. DIEU TRI

Dai v6i beénh ning c6 thé dung ribavidin tiém ven nhung hiéu qua khéng 8n dinh.
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Chuong 21
VIRUT ORTHOMYXO, HO ORTHOMYXOVIRIDAE

21.1. GIOI THIEU

Orthomyxoviridae 12 ho virut da hinh thdi, cé vo ngoai, genom la ARN don, (-),
phéan doan. Trudc day, cdc virut orthomyxe va paramyxe déu duge xép chung vio mot
ho 1a Myxoviridae do chiing ¢d cau triic va kha nang lay bénh gidng nhau, nhung vé sau
dugc tach thanh 2 ho riéng 138 Orthomyxoviridae vi Paramyxoviridae do phét hién thy
chiing con nhiéu dic diém co ban khéng giéng nhau.

Virut Orthomyxoviridae 1a tdc nhan chi yéu gay bénh dudng ho hdp trén ¢ ngudi,
dong vat, gia cam va chim, trong d6 c¢é cim typ A, B va C. Cic typ virut nay khic nhau
& KN bé mat. Virut ciim A gay cdc dich cim chinh. Virut ciim B thudng gay bénh nhe
nhung cling ¢6 thé boc phat thanh dich vao mua doéng, dac biét 1 & tré em. Virut ctim C
chua thay biéu hién gay bénh nguy hiém cho ngudi.

21.2, VIRUT CUM

Virut ciim typ A va B thudc chi Influenzavirus, 1a tic nhan gay bénh ciim tan phat
hoic bang phat thanh dich. Cic chung thu¢c typ A ciing gy bénh & lgn, ngua, chim,
gia cdm, hai cdu va cd voi. Virut dugc lan truyén qua céc sol khi khi con vat thd, lan
theo dong nudc hoac do tiép xic truc tiép.

Virion ¢é vo da hinh thdi, thuong ¢é hinh cdu véi cdu irnic xoédn, dudng kinh
80 — 120nm, nhung doi khi ciing thay dang soi dai dén vai gm. Virut cim ¢6 genom
nhiéu doan, & typ A va B ¢6 8 doan ARN don, (-) véi téng khéi lugng 5x 106, con § typ
C ¢6 7 doan. Trong virion c¢é chita enzym ARN — polymeraza phu thugc ARN, enzym
nay can cho qud trinh phién ma vi genom 12 ARN chudi (-). Protein capsit két hop véi
ARN tao nucleocapsit d6i xiing xoén.

Nucleocapsit dugc bao boc bdi mang protein nén M1 (M : Matrix), phia ngoai mang
lai dugc bao bdi v ngoai la 16p lipit kép ¢6 ngudn géc tir mang sinh chat ca t€ bao
chu. Protein M2 dam xuyén va nho ra khoi vé ngodi, tao thanh cdc kénh ion, [am cho
pH trong endosom thay déi.

Bé mat virut c6 2 loai gai moc nho ra : hemaglutinin (H) va neuraminidaza (N). Goi
14 hemaglutinin vi virut gdy ngung két hong cau cha mot s6 loai.

— Gai H dai 10nm gém 3 tiéu don vi glycoprotein giéng nhau gép lai (trime). Mbi
ti€u don vi cdu tao gém 2 chudi polypeptit ki hiu ta HA1 va HA2, gin v6i nhau bdi cdu
n6i disunphua. Trong hat virut, phan tir hemaglutinin gan vao mang lipit cia v6 ngoai &
viing ky nude, phia dau — COOH cia HA2. Epitop cia KN hemaglutinin rdt dé bi bién
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d6i 12 do luén c6 sy bien déi trong ARN genom, 1am thay thé axit amin tai mét s vi tri
trén phén tr HAL. Su thay d6i ndy ndm & vi tri gdn hemaglutinin vao thu thé cla t€ bao.
HA chia peptit dung hop, khi & pH trung tinh né vii vao trong gai, nhung & pH thip thi
peptit lai nhé ra ngoai. Cic peptit dung hop tao 16, 1éng vio 16p lipit kép ciia mang t&
bao chi lam cho mang & bao chu va vo ngodi cha virut dung hop véi nhau.

— Xen giita cdc gai H 1a cdc gai N hinh ndm. Ddu gai ¢6 cau tao hinh hop do 4 tiéu
don vi ¢6 dang gan nhu hinh cdu gidp ndi véi nhau ma thanh. Pau dugc néi véi cudng
chira viing ky nuéce, nho thé ma gai N cam sau vio vo ngoai ciia virut.

Thu thé clia t€ bao danh cho hemaglutinin ¢6 c4u tao tir axit sialic (con goi fa
neuraminic) lién két vé1 gdc dudng trong glycoprotein bang day néi glycozit. Enzym
neuraminidaza (silidaza) phan giai thu thé & mang nhay dudng ho hip bang cach cat
lien k€t glycozit, gidi phdng axit neuraminic. Pong tic nay cho phép virut di qua mang
nhay va thodt khoi cac chat tc ché "khéng dic hiéu". Neuraminidaza ciing pha huy thu
thé danh cho hemaglutinin trén bé mit héng cdu mac dd t& bao nay khong phai la doi
tugng gay nhiém. Neuraminidaza ciing tham gia vao khau cudi, gidi phéng virut ra khoi
t&€ bao.

Virut typ A ¢6 16 loai gai H va hdu hét cdc gai nay ¢6 & virut gy nhiém & dong vat
(chim, ga, vit, ngdng, ga tay, lgn, ngua va mot 56 loai dong vat c¢é vii khdc). Ba loai gai
H quan trong cé ¢ virut gay bénh cho ngudi 1a Hi, H2, H3. Trudc day con ¢é6 HO va
HW (H lon), nhung vé sau 2 gai nay dugc cor 1a HI.

C6 9 loai gai N, trong dé N1 va N2 1a quan trong nhét vi gay bénh cho ngudi.

21.2.1. DANH PHAP

WHO quy dinh cich vié€t danh cho virut ciim bao gém typ virut, dia diém phan lap,
nam phan lap, ki hiéu gai Hva N. Vidu:

A/ Singapore/ 57/ H2N2 — gay dich ciim & chiau A nam 1957

A/ Hongkong/ 68/ H3N2 — gay dich cim & Hongkong nim 1968

A/ Japan/ 57/ H2N2 - gay dich cdm & Nhat Ban nim 1957

o 1a cdc ching khdc nhau & khang nguyén H. .

Néu virut gay bénh phan 1ap dugc tir dong vat thi cdn phai ghi loai dong vat. Vidu :
A/ swine/ New — Jersay/ 76/ HINI giy bénh & lgn New Jersay.

A/ duck/ Ukraina/ 63/ H3N8 gay bénh & vit.

21.2.2. Pac diém 1y hoa

V6 ngoai virut la 16p lipit kép nén dé bi pha huy béi cac dung mdi hoa tan lipit (nhu
ete, desoxycholat, formol...). pH thich hop 12 6,5 - 7,9. G pH axit hay qué kiém, thi kha
nang gay nhiém giam. '
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0 56 - 60°C, virut bi mat déc tinh trong vong may phit, tuy nhién kha nang gay
ngung ket hong cdu vin con. O nhiét do trong phong virut ¢6 thé ton tai trong 2 thing.
Khi nuéi trong tdi ni¢u phoi gi, n€u dé & 4°C thi virut ¢é thé t6n tai trong mdy thang.
Khi bio quin trong dng nghiém & — 70°C thi giif dugc hing nam ma hiéu gid khong
giam. Tia birc xa c6 thé gay bt hoat virut nhung khéng phé huy duge KN.

Bdng 21. PROTEIN CUA VIRUT CUM

g 1a {0
Boan Khai Vi tri Tzclngv(d?)
: Protein | lugng trong Chirc nédng . Ghi chu
ARN <2, ‘. protein
phan tur | virion
¢a hat
1 | PB2 | 087 | Gia |PhiénmaARN 1 Polymeraza khoi dau
phién ma
2 PB1 0.96 1 Protein g&n mii
3 PA 0,85 1 Kéo dai phién ma
Sﬂéant;é;égecgﬁ:]or Glycoprotein gai H
4 HA1 | 475 Gai 00 LUNg 25 chuyén hoa thanh HA1
hop vo ngoal véi .
va HA2
endosom
5 NA 48 - 63 Gai Neuraminidaza 30 Neuraminidaza
6 NP 50 _ 60 Giira C:au truc dudi _ddn 4 Protein cau _truc cua
vi nucleocapsit nucleoprotein xoan
Dusi Iop Thanh phan cdu Protein nén lién quan
M1 0,28 lipitkep |, . ; 38 g o .
: L. |true chinh dén lap rap va nay chdi
VG ngoai
7 Protein khong c4u tric.
~ Xuyén .. . . Thay d8i pH trong
M2 1-15 mang Kenh ion endosom bi phong bé
bdi amantadin
- Uc ché& van chuyén . Protein khong cau tric
8 NSt 0.25 Gilra mMARN, splicing vel vdi chilc nang chua rg
NS2 0,13 Chua ré Vét

21.2.3. Qua trinh nhén l1én

Trude hét, gai H cha virut gan vio receptor cé chita axit neuraminic cla t€ bao chil,
roi tién hanh nhap bao tao ecndosom. Tiép d6, xay ra qua trinh dung hop giita vd ngoai
cua virut véi mang endosom. Diéu ndy thuc hién dugc 1a nhdy gai H chéi lén khi pH
trong endosom thdp. Sau khi dung hop, ribonucleoprotein va ARN — polymeraza chui
vao t€ bao chat. Viéc "c6i 40" lam hoat hod ARN - polymeraza ctia virut. Phan tir
mARN duge phién ma trong nhan tit cdc chudi ARN khuén don, () clta virut khi st
dung méi la doan 10 — 13 nucleotit cdt ra tir ddu 5' ctia mARN c¢6 gén mii cha vat cha,
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sau d6 dugc gan dudi PolyA ciing 14y tr mARN cuia t€ bao chl. Enzym cit méi 1a
endonucleaza do virut mang theo. mARN md&i hoan thién cta virut ra khoi nhan, vao t€
bao chdt dé ti¢n hanh téng hop protein. Virut cim 1a virut ARN duy nhat tién hanh sao
chép genom trong nhan.

Két qua qud trinh phién ma tir 8 doan ARN genom (-) tao ra duge 10 phan tir mARN,
boi vi doan 7 va 8 méi doan phién mi tao ra 2 phan tt m ARN. 6 phan ti (1 — 6) dich
md cho ra 6 protein, con 2 phan tir (7 — 8) do ¢6 2 khung doc nén méi phan tir tao ra 2
protein. Diéu nay dugc thuc hién khong phéi do sit dung mARN da gen (polycistronic)
thuc su nhu & prokaryota, bdi vi riboxom & eukaryota chi nhan dién bo ba khai ddu
AUG ném sit dau 5’ cha mARN.

Nhu vay, tr 1 ARN di cho ban dau, ching chi tao dugc | protein. Hai doan 7 va 8
tién hanh phién ma cho 2 mARN ¢4 chiéu dai du. Mdi trudng hop t6ng hgp mét loai
protein bé sung do dich ma tir mARN di duoc ch€ bién nhdr bo mdy cat ghép (splicing)
clia t&€ bao chl. Giong nhu cdc gen chéng 16p, mot 1an nita day la vi du cho thdy céc
virut ARN di tan dung t6i da genom nho bé clia minh nhir thé nao.

Khic véi da s8 virut ARN, protein cdu tric sau khi dugc tdng hop lai duge chuyén
vao nhén va qud trinh 1ap rdp tao ribonucleoprotein xay ra trong nhan. Céc glycoprotein
HA va NA duge t6ng hop trén mang ludi noi chit hat sau d6 duge di chuyén t6i céc
viing chuyén biét trén mang sinh chat. Protein M ciing di chuyén dén mang va lién ket
vGi mang nh& gai HA va NA. Ribonucleoprotein vi ARN — polymeraza ciing tir nhan di
chuyén ra i€ bao chit réi t6i mang sinh chat, noi di c6 protein M va cac gai HA, NA.
Virion ra khoi 1€ bao theo 16i nay chdéi v4i sy tham gia cla neuraminidaza. Néu enzym
nay bi tc ché thi virion khong dugc gidi phéng.

Genom phan nhiéu doan cuia virut cim 12 nguyén nhan dan dén su thay d6i KN lién
tuc. C6 2 Kkiéu thay déi KN :

— Thay déi Ion. Hién tugng hodn vi KN (antigenic shift) xdy ra khi cé 2 hay nhiéu
chong virut, véi nhiéu doan ARN khdc biét nhau vé mat di truyén, cling lic xAm nhiém
vao 1 t&€ bao. Céc doan genom hodn vi véi nhau. Vi du : thay doan mi hod cho
hemaglutinin clia ngudi bang doan cla dong vat, két qua 1a tao ra ching virut méi véi
KN H thay déi, Iam cho virut khang lai KT di dugc hinh thanh trong DPUMD lén truedc.

Bién ching virut c6 thé lay nhiém vao vat chi méi ma chung bd me ching khong
c6 kha nang gay nhiém. Sy hodn vi KN dugc coi 12 nguyén nhan gay ra cdc vu dat
dich cim.

— Thay ddi nho. Mot khdi niém khdc lién quan dén sy thay déi KN nhung & mic do
thap goi la bién thé KN (antigenic drift). Do dot bién ngau nhién xdy ra & gen ma hod
cho hemaglutinin dan dén su thay déi mot s6 axit amin trong protein hemaglutinin (inac
du vé co ban, hemaglutinin van [a protein nhu cii). Ching virut bién thé KN tr& thanh
ching duge chon lgc trong quin thé do ching ¢6 kha ning nhiém vao ki chit chua mién
dich. Hién tugng bién thé KN tang lén tir mia nay sang mua khdc da gay khé khan cho
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viéc san xudt vacxin hiou hiéu phong ngira dich cim. Su bién thé KN 1a nguyén nhan
gdy ra cac vy dich nho, 1an phat.

21.2.4. Triéu chung lam sang

Sau kht bi phot nhici, thoi gian 0 bénh 1 1 den 5 ngay nhung thudng 13 3 ngay.
Lic ddu sot cao 39°C tir 1 d&n 3 ngay, bénh nhan cam thay khé chiu. toan than ¢ 4m,
ho, s6 mii, nhidc dau khung khiép, ¢é thé tién t8i khd thd réi nghet tho, keém theo cdc
rol foan vé thinb gide va thi gide. Nhicu ngudi bi nhiém ca dudng ho hap trén va dudi.
Trong trudng hop khong phitc tap, su gdy ubiém tu gidi han va bénh nhan ty hoi phuc
trong vong | tudn. Tuy nhi¢n, néu O trudng hgp phic tap. bénh cé thé 14 nén tram trong
thim tri ¢ the din dén o vong. 16 1a trudng hop bi bién chimg di keém viem phét do
virut hoac vi khuan hoac do ca hai.

Virut cau typ B cldng gay cde trieu ching nhu typ A nhung nhe hon v doi khi lién
quan dén ca dudng ticu hod. Tyvp C thudng giy nhiém dudng ho hap trén 0 tré em,
nhung khong gay sot v khong bung phit thanh dich.

21.2.5. Dich té hoc

Nhan loal luén dlang trade nguy cotan cong cua virut cum. Dich cdm duge md ta tur
cach day trén 2000 nam. Benh cdm thudng xay re viio moa dong. Hau nhu muoa dong
nao clng ¢6 cam. Payv L bénh lay fun nhanh hon bit ky bénh truvén nhiém nao khdc.
Chung lan truvén nhu rac bar va nguv hiém nhu mot dam chdy, Pai dich cdm 1 su boc
phat benh trén plisn vio toan cau, khi xuit hién motl chung virut com méi lay lan rat
nhanh v 1an cong con ngudi, trong khi co the chua kip ¢6 nhimg DUMD bio vé thich
hop. Trong lich sit. cde dai dich cim luon dé€ lai cie hiu qud hét sie nang né vé nhin
mang. gy xdo tron xa hoi v ddne don manh vio nén kinh t& toan cdu.

Cé 3 dw dich cém dd xdy ra trong the ki XX, moi dot hoanh hianh khip the gidi
rong 1 nam ké tir khi boc phait.

Cim A

— Nam 1918 — 1919, xay ra dat dich cam Tay Ban Nha do virut typ A — HINI. Day
thue su 13 con dc mong i chi trong vai thang tzén the gidi di ¢é hon 1ty ngudi mac
bénh (chicm /2 dinn <o the eidi thn bay ei1d) cudp di sinh mang wren 20 triéu nguot,
gap doi s¢ 1 vong wrong (el bo chién tranh the gidgi [an thit shat, M¥ ¢6 500 000 ngudi
chét, nhicu ngudst chét sau vid ngay nhiem benh, mot so0 khdac do bién ching sau dé.
Gian mot nua 50 ngudi i vong 1a nhimg nguoi khod¢ manh, con tré hoac trung nién. Dich
ciim ciing gdp phan két thic sdm thé chién lan thit nhat vi $6 binh linh chét do cim con
16n hon chét do sang dan. 85 nam sau, vio nam 2004 cdc nha khoa hoc My did lam song
day virut cdm Tay Ban Nha, lam x6n xao du luan thé gidi.

— Nam 1957 - 1958, dich ctim chau A do virut A — H2N2 dau tién xuat hién &
Trung Qudc vivo cudi thing 2 — 1957, sau dé lan tran khdp thé gidi 1am thiét mang hang
triéu nguoi. Tinh dén thing 6 — 1957 ¢ My dd bi chét 70000 nguoi.
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~ Nam 1968 - 1969, dich cim HongKong do virut typ A — H3N2, xuat hién &
HongKong dau nam 1968, sau dé lan tran khip thé€ gidi. Cudi 1968, lan sang M§ lam
thi¢t mang 34000 ngudi.

Ngoai 3 dai dich trén, trong cdc nam déu ¢6 cdc vy dich tan phat xay ra ¢ cic nude
do virut typ A — HINT va H3N2

— Nam 1977, ching HINI gay dich "ciim d6" (Red flu) hay cum Nga (Russian flu)
la do tdi xuat hién cta ching A — H2N2 do bién doi nhéd (drift) trong khang nguyén
HA va NA.

~ Nam 1989, chung A — H3N2 gay dich lan rong lam nhiéu ngudi chét & Anh sau
nhiéu nam gay bénh tan phat.

- Nam 1995 -~ 1996, virut typ A — H3N2 Wuhan dé bo vao lanh thé CHLB Pirc 1am
cho 8.5 triéu ngudi phai nam li¢t givdong, cudp di 28000 sinh mang.

— Tu ndm 1997 dén nay, ca hai ching A — H3N1 va A — HINI1 clung lan truyén &
nhiéu nudc trén thé gidi, nhung chi thiy ching A — H3N2 thudng gay bién déi KN
dang nho.

Cum B

Virut ciim B cling luon bi dot bién thay d6i KN (bién thé nhd). Bénh khéng tram
trong bang cum A. Céc ching sau day di duoc xdc dinh :

— Nam 1973 xuit hién chung mdi cim B HongKong.

— Nam 1979 xudt hién ching B Singapore.

~ Nidm 1988 xuat hi¢n chung B Yamagata.

Hién nay, luu hanh chiang B bién doi KN dang nho tir chiing B Yamagata.

Cim C

V¢ phuong dién hinh théi va diac diém 1y hod, virut cim C ciing gidéng nhu virut
ciim A va B nhung khdc & chd genom chi chita 7 doan ARN, (=) va chi c¢6 mot loai KN
b¢ mat la HA. Virut cim C dugce phan lap tir lon, nhung hau hét lai gay bénh cho ngusi,
tuy nhién thudng chi gay bénh nhe & duong hé hap trén. Bién déi KN dang nho dién ra
cham con bién d6i dang 16n (shift) chua thay xay ra.

21.2.6. Chan doan

Pé chin dodn phong thi nghiém, trudc hét cd thé phan lap virut tir dich mii hong
(ngody hong, dom), cho nhan Ién trong t€ bao than khi, than bao thai ngudi & 33° C
trong 18 gio hay trong mang o1 phoi ga (8 — 12 ngay dp) trong 48 — 72gi&x. Xdac dinh sy
¢6 mat virut bang céc phan dng mién dich (k¥ thuit mién dich huynh quang, phdn tng
ngung két hong cdu...).

D¢ xde dinh nhanh, ¢6 thé 14y mau t€ biao vom hong bong ra thu dugc bang céach
rira. Diing cdc k¥ thuat mién dich huynh quang, ttc ch€ ngung két hong cdu vdi khing
huyét thanh dac hiéu dudi typ.
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Phuong phdp rat nhay va phd bién hién nay 12 xdc dinh ARN bang phan ing
RT - PCR.

21.3. CUM GIA CAM

Trong s6 16 typ dudi H cua cim A thi chi ¢6 HI, H2 va H3 13 gay bénh cho nguoi
con lai la gay bénh cho déng vat. Trong 6 dudi typ N thi chi cé Nlva N2 1a gay nhiém
cho ngudi. Virut ciim gay bénh cho dong val 1ong vii goi chung la virut ciim gia cdm
hay virut cim ga. Chim, g, vit 1a ky chd tu nhién cha nhiéu loai virut cim typ A.

Céc virut cim typ A thong thudng cha gia cim thudng khong gay nhiém cho ngudi
va cling khong lay lan tir ngudi nay sang ngudi khac, tham chi virut ciim ga cling khong
dé lay lan sang cdc loai chim hoang dai. S& di nhu vay la do tinh diac hiéu cla thu thé
virut vdi thu thé cta t€ bao. Tuy nhién, ciing c6 mot s6 truong hop virut cim ga gay
bénh cho nguoi va dic biét nguy hiém 13 virut cim ga da bien déi KN, tic la tao ra
chlng virut tdi t6 hop mang thu thé clia virut clim ngudi.

DPéng vat 12 6 chida virut cim gay bénh cho nguoi. Khac v6i cdc nude phat trién,
dong vat dugc nudi cich ly trong trai chin nuéi, con & céc viing nong thon & cde nude
dang phdt trién, gia cam, lon vd ngudi
song gan gii voi nhau. Trong diéu kién

chat toi, virut cdm lay lan rdt nhanh Virut cim ga Virut cdm nguoi
chong. Mac du gia cam khéng truyén virut \ /

cho nguoi nhung lai truyén cho lgn va lon

cé thé truyén cho ngudi. Vi virut cdm Len

ngudi va cim gia cdm déu cé thé truyén
cho lgn, do d6 ching ¢ thé hodn vi cic r
doan ARN genom, tao ra ching virut méi Virut cim noudi
tii 16 hop. Diéu dé gidi thich tai sao cim
van 12 bénh ludn ¢é nguy co boc phét
thanh dich.

21.3.1. Nhitng vu nhiém virut gia cAm ¢ ngudi
Turnam 1997 1rd lai day da c6 nhiéu vu ohiém virut gia cim sang nguoi.

Nam 1997 tai HongKong, virut typ A chiing HSN1 da gay ra dich cim ga 16n, khién
phai tieu diét hang triéu con ga. Day 1a chiing tdi té hop nhan H3 cla virut A — HSNI &
ngdng, phan N1 lay tir virut A — H6N1 & mot dong vat khic va céc gen ma hod cho cic
protein NP (protein cdu tric), MA (protein nén), NS (protein khong cau tric), PBI
(protein gan mi), PB2 (polymeraza) va PA (protein kéo dai phién mi) Ia lay tir virut A —
HIN2 & chim ciit. Chiing H5N1 t4i t6 hgp méi rat doc d6i véi ngudi va doi véi ga, trong
khi ching HsN| clia ngdng lai khong doc véi ngudi, mic di vin chia KN H5 va N1
nhung cdc gen ma hod cho cdc protein khdc lai khéng giong nhau.
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HEN1

H5N1 (ngdng) HIN1 {chim cut)
\ 1 / NP, MA, NS, PB1, PB2, PA
Ga
HEN1 méi rait / \ H5N 1mai rat
doc cho ngudi décchoga -

Trong dot dich nay c6 18 ngudsi phap vién va 6 ngudi chét. Co chd truyén bénh cho
ngudi c6 thé minh hoa bang so dé sau :

Cdm ga Laon
H5N1 '
7 L
?
Ngudi [ oo "} Ngudi

Nhu vay, virut cam A — H5N1 ¢6 the lay nhiém tir gi gua lgn roi sang ngudi, hoac
ciing c6 thé truc tidp tir ga sang ngudi. Nam 2004, tai Thai Lan d ¢6 nhiéu con ho bi
chét vi nhiém virut cim A - H5N1 do an phai thit ga bi bénh. Néu virut H3N1 bién doi
gen tim duge con dudng 14y truc tiép tir ngudi sang ngudi thi loai ngudi lai mot 1an nita
ding trude hiém hoa khon ludng.

Nam 1999 : hai truong hop nhiém virut gia cam A — H3N1 tai HongKong nhung
khéng gay tir vong. Mot s6 ca bi nhiém virut typ HON2 ciing duge thong bdo ¢ Trung
Qudc trong hai nam 1998 - 1999,

Nam 2003 : hai trudng hop nhiém virut A — H5N1 la agudi HongKong sang Trung
Qudc du lich trong dé ¢d 1 ngudi chét.

Nam 2003 : xay ra mot dich virut cum ga chung A — H7N7 tai Ha Lan lam 80 nguoi
bi mac bénh, chl y&u [a nhiém vio mat vd mot vai triéu ching duong ho hdp, trong do
c6 I ngudi chét.

Nam 2003 : mot dira ué HongKong bi nhiém virut cdm gia cam chiing A — HON2.
Em nay dugce nhap vién kip thoi va dd binh phuc.

Nam 2004 : Dot cim ga Ién do ching A — H5N1 dd boc phdt & nhiéu quoc gia
Pong A va Dong Nam A, Trung Qudc, Viét Nam, Thdi Lan, Nhat Ban, Han Quéc, Dai
Loan, Indonesia, Lao, Campuchia,....
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O Viet Nam dich boc phit vao cudi thang 12 - 2003, chi trong thoi gian ngan da
lay lan ra khap nudc. Dén thiang 3 nam 2004 da phai tiéu huy khoang 30 triéu con ga.
Trong dgt dich di ¢6 70 ngudi mac virut cm A, trong d6 ¢6 27 ca tir vong. Thang 8
nam 2004, Viét Nam lai tdi xudt hién ciim ga va da phdt hién 2 ca tr vong vi H5NI.
Bénh chi lang xudéng vao mua he, dé€n mua dong 2005 lai tdi phat, lan ra 30 tinh thanh
va phai tiéu huay hang trim ngan gia cam.

Khi ga bi ctim, nhiéu b phan ciia ga c6 thé chira virut. Virut theo sol khi bay ra
moi truong khi ga thd, rét rii vang ra khi g vay mo, virut c¢é trong mau (viremia), cé
nhiéu & vo tring va trong long dé. Do vay, nhitng ngudi nuodi ga va gi€t md ga déu
thuée nhém ngudi ¢6 nguy co lay nhiém cao. Cic chang virut mdi gay dai dich s&€ con
ton tai va luu hanh trong nhi¢u nam.

Theo cac chuyén gia clia WHO cic trudng hop tir vong ¢ Viét Nam la do virut cim
ga lay sang ngudi chir khong c6 trudng hgp nio 1a ngudi 1ay sang nguot.

21.3.2. Diéu tri va phong bénh

Ngay nay da c¢6 thude tri bénh ciim do virut gay ra:

- Amantadin (symmetrel)

— Rimantadin (flumadin) — dan xuit cua amantadin

— Zanamivir (releza)

— Oseltamivir (tamiflu).

Ca 4 loai nay déu cé co ché tdc dung ngan cén su nhan lén cha virut bang céch tic
déng vao vi tri hoat dong clia enzym neuraminidaza, lam bét hoat enzym nay. Thudc
amantadin va rimantadin con khod kénh ion & M2 ngin cdn virut cim A (nhung khong
ngan can virut ciim B) ¢di vo. Rimantadin it ¢6 phan dng phu hon amantadin, song ca 2
chat nay déu khong chdng dugc cim B va di xudt hién hién tugng khing thudc.
Zanamivir ¢é hiéu qua thap hon. con oseltamivir (tamiflu) tai kha déat, chi dung khi da
xudt hién tri¢u chiing.

Vacxin

Bién phdp tot nhdt ¢6 thé ngan chan dich cim la ding vacxin. Vacxin dudi don vi
(subunit) bao gém 3 ching : 2 chiing cim A — HIN1, A — H3N2 va mot ching cim B.
Virut duoc nudi trong phoi ga, 1am bat hoat va tich KN bé mat. Vacxin ding tiém bap
hang nam. Chéng chi dinh déi véi nhitng ngudi bi di ting protein triing v phu nif ¢6 thai.
Vacxin rat an toan, tuy nhién ciing ¢ trudng hop xuit hién trién ching Guillain — Barré
(viem da thdn kinh v6i liét 1én, thudng béat dau tir chan). Cho dén nay (nam 2005) vacxin
cim A - HSN1 vin dang & giai doan thir nghiém tai Vién V¢ sinh Dich (¢ Ha Noi.

Mot s6 phong thi nghiém trén theé gidi nghién citu vacxin di truyén ngugc (reverse
genetics based vaccine) tit chiing PR/8/34, vacxin san xudt tir virut réng rugt VLP
(virus like particle) va vacxin dung vecto (vectoral vaccine) va da thu duoc két qua rat
trién vong
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Chuong 22
VIRUT PARAMYXO, HO PARAMYXOVIRIDAE

22.1. GIGI THIEU

Paramyxoviridae 13 ho virut cé genom ARN (-), khong phén doan. Ho nay gom cdc
virut quan trong gay bénh cho ngudi va dong vat nhu sai, quai bi, 4 ciim, hop bao ho
hap, toi ga Newcastle, s&t ché (canine dlslcmpcr) s6t trau bo (rindepest) va mot so
bénh dudng ho hap khic.

Virion thu¢c loai da hinh thdi, thudng cé hinh cdu véi dudng kinh 50 — 200nm,
chia 5 — 7 polypeptit va mot phan tt ARN don (-), dai, khéi lugng 5 —~ 7x10°. Bao
quanh nucleocapsit d6i xing xodn la mang M ¢6 cau tao tir protein M khong duge
glycosyl hod. Phia ngoai mang M 13 v6 ngoai véi cdc gai glycoprotein bé mit dai
khoang 8nm.

Virion bi bat hoat béi cac dung moi hoa tan lipit, chat tdy rira, formaldehit, céc chat
0oxy hoi...

C6 thé xam nhiém vao nhiéu loai t&€ bio nusi cdy mé. Xam nhap nhd dung hop giita
vO ngoai virut véi mang sinh chat cla t€ bao chd. Qu4 trinh phién ma va nhan lén déu
dién ra trong t€ bao chat. Virion trudng thanh chui ra ngoai theo néi nay chéi. Céc t&
bao nhi¢m thuong bi tan, nhung ciing xay ra nhiém 6n hoa hodc dai dang. Ciing thudng
xay ra su dung hop t€ bao v6i nhau dé tao thé hop bao, thé vii...

22,2, PHAN LOAI

Paramyxoviridae duge phan loai dya trén cdu tric virion va hoat tinh
neuraminidaza, ho nay gom 2 ho phu 1a Paramyxovirinae va Pneumovirinae.

Paramyxovirinae gobm 3 chi :

~ Paramyxovirus bao gom cdc virut sdi, 4 cdm typ 1 & ngudi typ 1 & chudt

(sendai), typ 2 & ngudi, typ 3 & ngudi, bd, cltu, typ 4 & nguoi, typ 5 U chim, ché va khi.
Virion ¢6 ca gai hemaglutinin vi hoat tinh neuraminidaza.

— Morbillivirus bao gom nhém cdc virut gy bénh sdi, carré & ché, hach & trau bo.
Virion cé gai hemaglutinin nhung khéng ¢6 neuraminidaza.

— Rubulavirus bao gém virut typ 5 & khi, virut quai bi, virut toi ga Newcasle, virut
cén cim typ 2, 4a, 4b & nguai.

Pneumovirinae gom 1 chi la Pneumovirus :

Prneumovirus bao gém cdc virut hgp bao ho hip (RSV) gay bénh dudng ho6 hap &
ngudi, dic biét 1a & ré em nhv viém phé quan, cam lanh thudng, viém phdi. Cac thanh
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vién khdc 1a virut hgp bdo hdé hip & bd, viem phdi & chuét virion khéng ¢é gai
hemaglutinin va neuraminidaza.

Céc virut thuéc ho nay gay ra mot s6 bénh :

22.3. BENH SOI

Sdi (measles) cdn ¢6 tén 1a rubeola (ti€ng Latinh rubeus 13 dé) hodc morbiili bt
ngudn tir tén chi, 1a bénh s6t phat ban cap tinh do virut sdi gay ra. Bénh sdi dugec mo ta
tr cdch day 2000 ndm va tuén dugc coi la bénh rat phitc tap. Nh& ¢6 vacxin sdi va
Chuong trinh Tiém chung mo rong Qudc gia ma bénh soi it xdy ra & cdc nudc phat
trién, nhung & cdc nudc dang phét trién vn duoc coi 12 bénh nguy hiém va diéu quan
trong 1a c6 thé gay bién ching & é em, din dén tir vong. Hién nay, mdi nam trén the
gi6i c6 khoang 50 tridu ngusi mic bénh trong d6 ¢é 4 triéu ngudi chét. G Viet Nam,
bénh sdi vin con 1a bénh nguy hiém déi voi ré em, mbi nam c¢é khoang 15000 dén
20000 tré em mac bénh sdi.

22.3.1. Virut soi

Virut s&i 12 thanh vién cda chi Morbillivirus thuoc ho Paramyxoviridae. Virut soi
chi ¢6 mot typ, khong cé typ phu, 1a dang da hinh théi. Dang hinh cdu, dudng kinh
120 -~ 250nm, trung binh la 150nm.

Genom la mét chudi ARN (—) vdi khoi lugng phan tir 5 x 106, chia 16 000 nucleotit
va ¢6 hing s6 lang 1a 52S. Genom két hgp véi ARN ~ polymeraza phu thuéc ARN duoc
bao boc bdi vo capsit tao nucleocapsit véi cdu tric déi xung xodn. Nucleocapsit duge
bao bdi mang protein M. Pay la protcin nén {matrix) ky nude. Phia ngoai mang M 1a vo
ngoai cé cau tao tir 1&p lipit kép.

Trén bé mat vd ngoai nho ra cdc gai H (haemagglutinin) va IF (fusion). Gai H gilp
virut gin vao thu thé cta t€ bao man cam, con gai F 1a peptit dung hop, gidp vo ngodi
virut dung hop vdi mang sinh chit cua t€ biao. Dicu khiac bi¢t co ban véi cdc virut
paramyxo khdc 1a virut soi khong c6 hoat tinh neuraminidaza. Virut soi ¢ 6 loai
protein, trong d6 ¢6 3 loai protein tao phitc v61 ARN genom (L. NP va P) va 3 loai
protein tham gia vao két cu cha vo (H, M va F).

Protein P hay protein polymeraza (protein photphoryl hod va protein L déu cé lién
quan dé€n chiic nang polymeraza va tham gia vao su hinh thanh nucleocapsit. Protein H
va F la hai KN chinh. Protein H 12 KN ngung két hong cau, con protein F I1a KN tan
mdu. Hoat tinh tan méu lién quan dén kha nang gay huy hoai t€ bao sém, dong thoi
gitip virut dé dang xam nhap vao t&€ bao. Hoat tinh tan mdu khong bi¢u hién néu khong
¢6 hoat tinh ngung két hong ciu.

Virut sdi khong bén do ¢6 vo lipit kép nén dé bi bat hoat bdi dung méi ho tan lipit
(con, ete...). NG cling dé bi mat hoat tinh bdi hoi nong.
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Bdng 22.  CAC THANH PHAN PROTEIN CUA VIRUT SOI

Kh&i lugng

Tha a 5 i i tri fc na
anh pan phan tir (kDa) Vi tri trong hat Churc nang
T | s - C6 hoat tinh polymeraza
‘ . rong nucleocapsit, lién .
L . Prote|n |0n 180 - 200 ké't le ARN genom — La thanh phén Cl]a phu‘c hop
phién ma
H : Ngung két 79 _ 80 Glyceprotein xuyén Hap phu trén mang té bao va
héng cau mang héng cau

70 _ 72 Trong 16, lién két véi

P : Polymeraza !
nucleoprotein

Pclymeraza |

‘ — Cé hoat tinh polymeraza
Protein chinh,

NP : Nucleopiotein 60 nim trong capsit — C6 chifc nang bdo vé ARN
virut

A Actin 43 Protein chinh & trong - Khéng 6 chitc néing, co t)hé’ la

nucleccapsit phan actin cda té bao chu
M : Protein nén 36 -37  |Bao quanh nucleccapsit
' — Chifc nang bam dinh, dung

hdp, phan giai mang té€ bao dé

F : Protein dung hogp 41 (F1) b P g g

18 - 20 (F2) ; Glycoprotein vo ngoai virut xam nhap
i.

— C6 hoat tinh tan mau

22.3.2. Qua trinh nhan lén

22.3.2.1. Hap phu va xaém nhap

Giai doan nay xay ra rdt nhanh. Virut bdm vio thu thé trén mang sinh chat clia t&
bao. Thu thé danh cho virut s6i 1a protein diéu hod bé thé CD 46 (complement regulator
CD 46) dong thdi ciing 1a protein cofactor mang (membrane cofactor protein). VO ngoii
virat dung hop véi mang sinh chit cta € bao chl, sau dé6 bi phan giai dé dua
nucleocapsit vito 1& bao.

22.3.2.2, Sau chép va phién md

Genom ARN (—) duw ung lam khuon dé tong hop mARN nhis ARN — polymeraza
phu thuoéc ARN ¢6 sdn trong virion, mARN ¢é 3 tiéu don vij 1a 18, 22 va 358S.

mARN dugc gan duéi polvA & diau 3 ding dé dich mi tao protein, trong dé cd
ARN - polymeraza thi cip diing dé sao ARN (=) 528 thanh chudi ARN (+) 528 (cé
chiéu dai da), khong duge gin dudi polyA dé 16i chudi nay lai duge ding lam khuon
téng hop ARN (-) 328, 12 genom clia virut méi.

22.3.2.3. Dich ma

Protein cdu tric dau tién duge tong hop 14 protein nucleocapsit, sau dé protein H va
F dugc tao thanh quanh viing nhan, théng qua mang cua boé mdy Golgi dé gan vio cic vi
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tri dac hi¢u trén miny sinh chat ¢a t¢ bao chu. Protein M cling dugc dua ra phia mang
sinh chat dé tao mang trong M.

22.3.2.4. Ldp rdp va phéng thich

— Cdc glvcoprotein gan vao vi trf chuyén bi¢t trén mang sinh chét. Gai H va F
hudng ra ngoai. '

— Protein mang M xép phia trong mang sinh chit.

— Nucleocapsit sau khi duge 1ip rap. van chuyén t6i vi tri ndm dudi M r6i ra ngoai
theo 16i ndy choi, trong khi mang sinh chat cia t€ bao van ticp tuc duge khoi phuc. Cic
ddm nucleocapsit thira s& tap hup dudi dang thé vii (inclusion).

Trong qua trinh nhan 1én, virut kKhéng phd vd nhanh (€ bio, nguoc lai t€ bao van ¢d
kha nang trao doi chat trong mot théi gian, tuy nhién qua trinh dién ra cham chap.

C6 2 phan dng cia t€ bao doi véi su nhiém virut :

— Tao t& bao khong 16 da nhan. Virut gay xdo tron chitc nang phan chia. Cic 1€ bao
lien hop vai nhau 1ao t& bao khéng 16.

— Tao t& bao hinh s$gi hoac hinh con thoi, nguge lai hién tugng trén, cdc t&€ bio co
ritt Jai va dai ra. Te bao loai ndy ¢ tinh gay nhiém giam nhung hi¢u gid ngung kél va
kha nang hinh thanh interferon lai tang.

22.3.3. Triéu ching lam sang

S61 14 bénh rdt hay lay, thudng lan truyén qua cdc sol khi chda virut, nhiém vio
dudng ho hip trén hoac dudng mit vi cling ¢6 the truyén qua tiép xiic truc Li€p.

Thot gian ir ldc phoi nhiém (tiép xdc) d€n khi xudt hién triéu chimg dau tién 1a 8 -
15 ngay v4i bidu hi¢n mét moi. kho chiu, s6t cao (39 = 40°C). Trén ma ¢6 thé xuat hién
cdc d6m do tam tring goi 1 dom Koplik. Tu ngly thit 3 dén tha 5, bat ddu xudt hién cic
vEét ban mau héng hoi nhé cao, tic diu & sau tai, trdn, sau téi mat, 161 khip co thé. Cac
not ban ton tai khoang 3 ngay thi mat dan. O ngudi trudng thanh, s6t ¢6 thé kéo dai, ban
rdt sdn nhiéu hon va ¢6 xu hudng bi¢n chitng cao hon nhu viém phéi, nhiém tai gitta.

Virut i c6 the nhan lén & nhiéu loai t¢ bao khic nhau, hic diu la t&€ biao biéu mo
duong hé hdp, sau dé vio hé bach huyé&t réi vao mdu. Virut lan sang cic t¢ bao bach cau
vung hach gay nhiém va gay hoai t cdc 1€ bac ndi mo (gan, lich, tuy) (trong khoang
3 — 5 ngay). Virut cling ¢6 thé nhan lén trong cdc t€ bao lympho B, T, dai thuc bao.
bach cdau don nhan {nhung khong nhan 1én ttong bach cau da nhan) va do dé gay suy
giam mién dich.

PUMD (€ bio déng vai 1rd quan trong trong ca giai doan bénh ly va phuc hoi bénh.
PDUMD thé dich hinh thanh ngay sau khi ban xudt hién. Dau tién 1a tao IgM, sau dé la
IgG va IgA trong huyét thanh va dich ti€t. KT khang protein N dugce san xuét nhanh va
nhiéu, dugc xdc dinh ngay & giai doan nhiém tién phat bang k¥ thuat két hgp bé the. KT
khdng protein F ¢6 tinh trung hod nhung phdt hién 1t nhat bang phin ung tc ché ngung
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két hong cdu khi (HI). KT khdng protein H 1a KT tién phat, xdc dinh duge bang phan
ung trung hoa trén t€ bao nudi cdy va bing k¥ thuat HI. IgG khing protein H déng vai
trd quan trong trong xéc dinh tinh mién dich chéng virut soi.

22.3.4. Phong bénh va diéu tri

Bénh sdi hdu nhu khong ¢é thude chira hitu hiéu. Trong trudng hop khong cé bién
chiing thi khong can di€u tri. Trong trudng hop ning cé biéu hién suy dinh dudng thi
cén hé trg bang vitamin A (400000 UL, dudng u6ng) trong 2 ngay lién ti€p ngay sau khi
chan dodn soi. Cin theo ddi chat ché& dé phong va tri nhiém tring thit c4p do vi khusn.

Bién phdp chil y&u van la tiém phong vacxin. Vacxin s&i hién nay 1a MMR, keét hop
giita KN s0i véi sdi Dic (rubelia) va quai bi (mumps). M6t liéu MMR (0,5ml) chita it
nhét 1000CCID30 cuia ching s&i Moraten, it nhit 5000CCID50 ching quai bi Jeryl
Lynn va it nhat 1000CCID50 chiing rubetla RA 27/3 (MMRII — Merck) (vacxin 3 trong
1). C6 thé ¢6 vacxin sdi phéi hop véi rubella ma khong cé thanh phan quai bi (MR —
Vax II, Merck) (vacxin 2 trong 1). Vacxin MMR dung tiém chling cho tré em 12 théng
tudi, liéu sau vao tudi 11 hoac 12. Vacxin ciing diing cho ngudi 1én.

Do kha nang bién dj thap, nén ddi véi sdi ¢ thé dat mién dich kéo dai 20 nam hoac
sudt dai. Tir 1963, nho Chuong trinh Tiém ching m& rong nén Viét Nam d3 giam duge
99% cdc ca soi, nhimg ngudi con bi soi thuong 1a do khong tiém phong.

22.4, BENH QUAI BI

22.4.1. Diac diém 14m sang

Bénh quai bi con goi 1a bénh viém tuyén mang tai, xay ra quanh nam nhung thudng
vao mua dong hodc mia xuan. Bénh lay truyén qua cac sol khi do bénh nhéan thd ra khi
tiép xic. Bénh thudng x4y ra & tré em va & twdi thanh thiéu nién tir 5 - 18 tudi, nhung
cting ¢ thé giap & ca ngudi 16n. Thoi gian G bénh tir 14 — 25 ngay, trung binh 12 16 — 18
ngay. Bi€u hién cla bénh la s6t, ¢6 thé cao 39 —~ 40°C kéo dai 3 — 4 ngay, kém theo
nhic dau, bubén nén, mét mdi. C6 t6i 1/3 ca nhiém khong biéu hién cdc riéu ching nay.
bac diém dac trung clia quai bi 1a dau vi sung mot hoac nhiéu tuyén nude bot mang tai,
nhung khong tao mu, déi khi lan sang ca tuyén dudi ludi hodc tuyén dudi ham trén. Liic
dau bénh nhan bi sung to va dau mot bén mang tai, sau d6 ¢6 thé lan sang ca hai bén
lam cho mat bénh nhéan to ra.

Dién bién bénh thudng nhe va tu khdi sau mat tudn, sau dé6 dugc mién dich suét doi.
Vi thé, ty 1¢ mic bénh & ngudi 16n rat thap do dd bi mac tir khi con nhé.

Trong mét s4 it trudng hop, virut cé thé giy cdc bién ching nhu viém tinh hoan,
thudng xay ra mot bén & nam giéi trudng thanh, din dén teo va ¢é thé 1a nguyén nhan
gay vo sinh. Han hitu ciing ¢6 thé gay vo sinh do viém budng trimg & phu nit. Cdc bién
ching ¢6 thé gap nhung rat hi€ém 1a viém ndo, viém mang nio, viém da khdp, viem tuy,
diéc mét tai, viém vi, viém than va viém mang ngoai tim. Phu nir ¢6 thai thdi gian diu
c¢6 thé bi sdy thai. Ngudi 1a vat chii duy nhat cha virut quai bi.
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22.4.2, Virut quai bi

Virut quai bi la thanh vién cha chi Rubulavirus, ho Paramyxoviridae. Ging nhu
cdc virut paramyxo khéc, virion ¢¢ dang da hinh va ¢6 vo ngoai, dudng kinh 100 va
600nm. Nucleocapsit xoan gém ARN mach don, (—) va 3 protein lién quan nucleocapsit
la L, NP va P. Hai protein L va P tham gia viio tao hoat tinh cia ARN - polymeraza phu
thuéc ARN, NP la protein capsit. Hai glycoprotein bé mat 1a protein F (dung hgp) va
protein HN (hemaglutinin — neuraminidaza) 1a cdc gai nidm trén mit vé ngoai. Protein
HN gitip cho virut bim vao thu thé bé mat clia t& bao chi, cdn protein F gitip v ngoai
virut dung hgp v6i mang sinh chat cia t€ bao, dé dua nucleocapsit vio t€ bao. Protein F
cling c6 tac dung lam tan hong ciu. KT khdng protein HN trung hoa virut. Protein lién
két v6i mang goi la protein M (matrix) dugc phan bé doc theo mat trong cia mang sinh
chét cua t&€ bao de tién hanh lip rdp virion. Bang k¥ thuat dc ché ngung két héng cdu
(HI) va phan img trung hoa chi c¢6 thé xdc dinh dugc mét KN clia virut quai bi. Su khéac
biét vé KN gitta cdc chiing c6 thé xdc dinh bang KT don dong dac hiéu.

Virut quai bi bi bat hoat bdi dung méi lipit, cdc chat tdy rifa, formaldehyt, cdc chat
oxy hod hoac xur Iy nhiét. Gidng nhu cdc virut paramyxo khdc, hoat tinh gay nhiém bi
mat trong vong 4 gi khi giif trong moi trudng thi€u protein.

22.4.3. Chin doan phong thi nghiém

~ Phan lap virut. Lay bénh phdm la nuéc bot, mdu hodc nudc tiéu cdy vao mang 6i
phoi ga hoac t€ bao nudi cdy (nguyén bao s¢ phoi ga hoic t€ bao vero).

— Huyét thanh hoc sir dung céc k¥ thuat c ché ngung két héng cdu, ¢ dinh b6 thé,
phan g trung hoa hoac ELISA (tim IgM va IgG dac hiéu).

- PCR xac dinh genom.

22.4.4. Phong bénh

Cho dén nay chua ¢6 thude dic tri, do d6 bién phdp t6t nhat 13 cdch ly, nghi ngoi tai
nha va ¢6 thé dung paracetamol dé giam s6t va gidm dau. Trong vu dich, ¢6 thé phdng
bénh cho tré bang cdch tiém globulin khing quai bi, nhung chi cé tac dung trong thoi
gian ngin. Vacxin quai bi gém ¢6 vacxin giam doc lyc va vacxin bat hoat. Vacxin giam
doc luc ¢6 kha nang mién dich cao hon (90 — 95% ¢é mién dich bao vé). KT ddp tng
v6i vacxin ton tai it nhét trong vong 8 nam. KT c6 thé truyén tit me sang bao thai va sau
mot vai nam dira tré méi hét KT cua me.

22.5. BENH A CUM

Virut 4 cdm (parainfluenzaevirus ¢ ti€p dau ngl para cé nghia 1a can, nén cOn
duge goi 1a can cim) gay bénh dudng ho hap trén & ca tré em va ngudi 1on. C6 4 typ
virut & cam ky hi¢u tit PIV - 1 dén PIV - 4.

PIV - 1 la nguyén nhan chinh gay viém thanh quan, khi quan va ph€ quan, mac du
typ 2 va 3 ciing gay cdc bénh nay nhung & thé nhe hon.
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PIV — 1 va PIV — 3 thuong gay nhiém & tré nho, lan iruyén & nhi tré va trudng hoc.
Cac bénh 4 cim thuong xay ra quanh nam. Typ 1 va typ 2 thudng luan phién nhau gy
bénh theo ting nam vao mila thu hodc dau dong. PIV — 3 gay dich & dia phuong, rit hay
lay, xay ra quanh nam va chi¢m 1/3 truong hgp bi bénh. Typ 3 cing gay viém phoi va
viém ph¢ quan nhung rat hicm. Typ 4 thudng luu hinh & chau Phi v gay bénh nhe
dudng ho hap trén.

22.5.1. Virut a cam

Virut 4 ciim thudc ho Puramivxoviridae, trong dé PIV - 1 va PIV - 3 thu¢c chi
Paramyxovirus, con PIV -- 2 vi PIV — 4 thuoc chi Rubalavirus. Nucleocapsit cua PIV
c6 cdu tric déi xing xodn chia genom ARN don, (=), khéng phan doan, dugc bao bdi
vo ngodi. PIV ¢6 6 protein cfu tric bao gdm protein HN, protein F (dung hgp), protein
NC (nucleocapsit}). protein P (photpho — protein), protein M {matrix) va protein L (ldn
hon protein F). Chirc nang cla cdc protein ndy giong nhu dd trinh by & cdc virut
paramyxo khac,

22.5.2, Qua trinh nhan lén

Virut gin gai H vao thu thé chia axit sialic ndm trén bé mat & bao, sau d6 gai F
tién hanh dung hgp vO ngodi cha virut véi mang sinh chat clia t€ bao dé dua
nucleocapsit vao t& bao chat. Genom ARN (-) phién mi nht ARN — polymeraza phu
thuéc ARN do virut mang theo dé tao mARN ¢6 kich thudc dudi genom (subgenomic
RNA) r6i tién hanh dich mi o cdc protein sdm dac hiéu virut, trong dé c6 ARN —
polymeraza phu thuoc ARN méi. Enzym nay dung dé tdng hop chudi ARN (+) c6 chiéu
dai di. dung fam khuon d¢ téng hgp nhiéu ban sao genom ARN (—). Cic chudi ARN
(=) mdi tao thanh cing dugc dung dé phién ma tao mARN mudn danh cho téng hop
profein ciu trilc. Céc protein HN, F duge {ap vio mang sinh chit. Cic thanh phén cua
virut duge lap rdp tao tdi va dua ra mang d¢ nay chéi. Virut ra khoi (¢ bao nhd hoat tinh
neuraminidaza cua protein HN. Khi protein HN gan trén mang sinh chdt cta t&€ bao
nhiém sé& lam cho cdc t€ bao nay két dinh v6i héng cdu tao nén hién twong hip phu hong
cau {(haemadsorption).

22.5.3. Triéu chirng lam sang

Bénh pho bién nhat & iré em 1a bénh dudng hé hdp trén, cép tinh, kém sét (thudng
khong qué 38 — 39°C, nhung ciing ¢6 trudng hop lén dén 40°C), sé mii nhe va rat khé
phan biét v6i cdc bénh ctim hay bénh dudng ho hdp khdc do virut. Khi m&i phat bénh
thuomg bi viém c¢o nhe, ho khong dom. Trong nhiéu trudng hop bi khan tiéng va viém
tic thanh quan. Pay Ia biéu hién nghiém trong nhat cta bénh 4 ciim & tré nho. St gidm
nhanh hoic kéo dai 2 — 3 ngay. O ngudi bi bénh duong ho hip dudi thi sot kéo dai
khoang mot tuén.

22.5.4. Chan doan phong thi nghiém
Cé thé phan lip va xdc dinh virut nhd cdy truyén dich mii hong vao phoi ga hoac
vio t&€ bao vero. Co6 thé tim KN trong 1€ bao duding hé hdp cua ngudi bénh bang k¥ thujt
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mién dich huynh quang (IF). Cdc phin dng huvél thanh khic nhur co dinh bo thé (CF),
e ché ngung két hong cau (I phan ing trung hod véi mau huyét thanh bénh nhan 1ay
& giai doan cdp hoac binh phuc ¢é thé dung d¢ chan doan khiang dinh bénh d cdm. Cic
typ PIV ¢é cdc KN chung v6i nhau va véi cdc virut paranivyo khic nhu Newcasstle,
quai bi, do dé ¢é the phin iing chéo véi cdc huyé€t thanh cia nhau, lim cho viéc xdc
dinh trd nén khé khan néu nhu khéng tién hanh phan lap. Cé the dung KT don dong dac
hicu (MAbs dé xdc dinh cac KN nay). Sir dung PCR s¢ cho két qua chinh xdc hon.

22.5.5. Phong, chdong

Ciéc bénh do virut 4 ciim gdy ra thuong & thé nhe loai trlr trudng hop gdy viém tac
thanh quan va viém phoi & tré em. Chua c¢é thude chita dic tri va chua cé vacxin hitu
hiéu. Do vay. bién phdp tot nhiat 1a nghi ngoi va diéu tei triéu ching nhu ding thuce
giam s6t hay giam dau (vi du : acetaminophen). Ncu bi ho ¢6 thé dung thude ho (vi du :
dextromethophan).

22.6. VIRUT HOP BAO HO HAP

Virut hop bao ho hap viét tat [a RSV (respiratory syncytial virus) la téc nhén chinh
gay bénh dudng ho hap dudi & tré nhd nhu viem ti¢u phé quan va viem phéi. Cic (€ bao
nhiém virut ¢6 thé dung hop véi nhau dé tao thé hop bao. O viing on déi, bénh xay ra
vio mila dong va dau xuan, con ¢ cde viing nhiét déi thuomg xay ra vao mua mua. Moi
dot dich thuong kéo dai tir 2 - 5 thing, cao diém trong | — 2 thang. Chu ¢6 1 typ huyet
thanh, nhung ¢6 vai bién doi vé chiang.

22.6.1. M ta virut

Mic di ciing 1a thanh vién cua ho Paramyvoviridae nhung RSV kiiong cé cédc gai
hemaglutinin va neuraminidaza nén ching duge x&p vao chi riéng 1a Pretmovirus,

Virion da hinh thdi. ¢6 kich thude 90 — 130nn1, chta ARN don, (), thang. khong
phan doan. khéi luong phan tir 5 x 107, Nucleocapsit doi xiing xoan dugc bao bdi v
ngoil vol ciac gai glycoprotein F va G, dat 12~ 15nm.

Cé it nhat 10 loai proteirn :

~ Protein N, P, L. nam bén trong nucleocapsit :

+ Protein P va L cé hoat tinh polvmeraza diing cho phién mi vi sao chép, trong do
protein P ducc photphoryl hod manh. con protein L ¢6 kich thude I6n (250kDa).

+ Protein N ¢6 kich thudic trunyg binh, la protein chinh cua nucleocapsit,

— Protein F vt G 14 gai bé mat, trong d6 protein G can cho su hap phy, ¢on protein F
(dung hop) cian cho su xam nhdp cia virut vao té bao,

- Protein M vi M2 (22kDa) nim phia trong vé ngodi trong dé protein M tham gia
vao qua trinh lap rdp virion con protein M2 ¢on chua ré chic ning. '

Qua trinh nhan lén clng giong nhu cdce visut paramyye khac.
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22.6.2. Triéu chitng 1am sang

Thoi gian @ bénh tir 2 — 8 ngay, trung binh 13 5 ngdy. Liic ddu nhiém vao dudng ho
hdp trén, sau lan xuéng gay bénh dudng ho hdp dusi vdi cdc biéu hién

— Cdm lgnh thudng méc & tré nho, dac biét véi tré duéi 5 tuéi, doi khi ciing mic &
tre 16n hon, bao gém cdc biéu hi¢n ho, hat hoi, nghet va chay nudc mii, nhic dau, khé
chiu. Bénh thudng nhe, chi tén tai khodng mét tudn nhung ciing 6 thé nang néu di bi
bénh ho hap tir trudc.

= Viém tiéi khi qudn dac biét thudng thiy & 11é trong vong 6 thing wai. Cic bidu
hién gém s6t, ho, hit hoi, thé gdp ¢6 tieng kho khe. Cic tidu phé quan bi tic do mu
nhay ngan khong cho khong khi vao phé nang. Tré thidu hut oxy dé gay suy hé hap.

— Viém phoi chii y&u thay & tré nhd. Céc triéu ching giong nhu viém tiéu khi quan
bao gom s&t, thd gap nhung khong ¢ tiéng kho khe. Trudng hop nang phé nang chia
dau mu, khong khi bi ddy ra ngoeai.

Tré nho bi nhiém bénh thudng chita nhiéu virut RSV trong dich dudng ho hap, day
Ia nguén lay lan (trong vong 3 — 8 ngay), KT khing RSV khong t6n tai lau nén tré em
dé bj t4i nhiém.

22.6.3. Diéu tri va phong bénh

Vacxin bat hoat chdng virut d tam tang them ty 1¢ viem ti€u khi quéan va viem phoi
so v6i nhém d6i ching. Nguyén nhan cé thé Ia do mot thanh phian MD cua bénh &
nhing dua tré¢ vin con KT do me truyén va hinh thanh phitc hgp MD. Su min cam
¢6 thé mang tinh co hoc. O tré so sinh, Iong ong ti€u Khi quan rat hep nén khi bi
viém s¢ gy bénh nang, con & tré 16n hon tiéu khi quan rong hon nén khong thay hién
tuong nay.

22.6.4. Chan doan phéong thi nghiém

— Cdy dich mili — h4u chita virut hodc choc sinh thiét phéi viém, cdy vio t€ bio cim
thu Hep — 2, Hela rdi quan sdt CPE cla (€ bao khéng 16. Bénh phim khong duge lam
dong lanh vi virut s€ bj bat hoat

— Xdc dinh typ virut bang k§ thuat mién dich huynh quang hoac ¢d dinh bé thé,
nhung hién nay k¥ thuat ¢6 dinh bé the it duge diing.

22.6.5. Diéu tri

C6 thé ding bién phdp x6ng nhd mil chup chuyén dung dé hit hoi ribaririn, déng
thdi c6 thé sit dung immumoglobulin dac hiéu RSV. Vacxin bat hoat chéng RSV ¢
hi¢u qua thdp. D6i v6i bénh do RSV chi yéu ia diéu tri triéu ching giéng nhu déi véi
cdc benh dudng ho hip khac nhu bl nude, hdt dich ti€t, thd oxy, diing thuse chdng co
that khi quan....
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22.7. BENH NEWCASTLE

Bénh Newcastle con goi 1a bénh Tan thanh hay toi ga, 13 bénh viém dudng ho hip &
gia cam do virut paramyxo, gay thiét hai 16n cho nganh chin nuéi gia cdm. Bénh lay lan
rat nhanh ¢ ga, ga tay, ga 161, vit, ngan, ngdng, bé cau do hit phai cdc sol kbi chita day
virut, hoac truyén qua thitc an, nuéc uéng di bi nhiém. Thai gian G bénh tir 4 — 12 ngay.
Cédc triéu chiing c6 the bi€u hi¢n khac nhau gém kém an, tiéu chdy, chdy nudc mit,
nudc miii, nude dai, mao tham, kém theo cdc ddu hiéu vé than kinh nhu 4 ri, liet. Ty 1&
chét c6 thé rat cao, cé khi lén dén 100%.

22.7.1. Chan doan
Bang thir nghiém HAL

22.7.2. Bién phap phong, chéng

3 cdc nude phit trién, ngudi ta thudng giét cd dan ga bi bénh va ki€m sodt chat ché
khéu luu thong d¢ khu trii khong cho lay sang noi khéc.

Dai véi cde nude dang phat trién véi nén kinh t€ tiéu néng, viée diét ca dan gia cam
14 diéu khoé thuc hién. Bénh Newcastle khong gay bénh nguy hiém cho ngudi. Do vay,
bién phdp hop ly 1a tiém phong vacxin cho dan gia cim. Australia san xudt vacxin tir
chung V4. Ching ndy khong doc, ¢6 kha nang gay mién dich cao, chiu nhiét do nén cé
thé lan truyén wy nhién va do vay c6 thé gay mién dich cho gia cdm & nong thon. C6 thé
ti€n hanh tiém chung, cho uéng hodc phun vio thitc an dé gay mién dich cho gia cam.

Da ¢6 mot thong bao vé virut Newcastle gdy viém két mac thé nhe & ngudi.

22.8. VIEM NAO DO VIRUT NIPAL

Nam 1999, mot bénh viém ndo mét dd xuat hién & Malaysia do mot loai virut chua
tung duge bi€t truée d6 gay ra, duge dat tén la virut Nipal (tén dia phuong phit hién ra
ching). Bénh nhan bi $6t cao, dau ddu dit doi, dau co, budn ngl, co co va hén mé, véi
ty 1¢ tr vong khoang 30%. Cdc phan tich trinh 1t ARN va huyét thanh hoc cho thiy day
¢6 thé la mot chi m&i thude ho Paramyxoviridae. Cic nghién citu dich t& hoc khang
dinh virut nay da truyén tir lon sang ngudi, 93% bénh nhan di tiép xic véi lon va trong
mau lgn cé chira khéng thé khdng virut Nipal. Tai sao lon lai bi nhiém virut Nipal ?
Ngudi ta cho rang vat chil ty nhién cita virut nay Ia doi séng trong rimg mua nhiét d6i.
Khi lam dudng cao t6c, ngudi ta di 1am khudy dong noi cu tri, khién ching di chuyén
181 cdc trai lon. Virut gay nhiém qua duong ho hip, qua niém mac va cic vét xay xat
trén da. Tuy nhién, con dudng lay truyén thuc su con chua duge khing dinh.
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Chuong 23
VIRUT CORONA, HO CORONAVIRIDAE

23.1. GIOI THIEU

Vao dau nhing nam 30 cta the kv XX, ngudi ta di mo 1a bénh viem phé quan do
virut & ga. Virut nay dudgce goi tat 1a IBV (infectious bronchitis virus). Sau do, vio ddu
nhing nam 50. lai phdt hi¢a thiy virut twong tu gay nhidm gan & chuot v goi tit 1a
MHV (mouse hepatitis virus). Vao nhiing nam 60. khi nghién ciu bénh cam {anh &
nhiing ngudi tinh nguyén, nhan thay béuh niy ¢o thé lay gua dich mii. Tuy nhién, khi
quan sit dudi kinh hién vi dién tr thi khong thay virut rhino 1 tai thay virut ¢6 hinh
thdi dong nhat, ¢6 vo ngoai giéng nhu IBV vi MIIV. Nam 1968, ngudi ta dat tén cho
virut nay la corona. Ben nam 1973, ho Coronaviridue chinh thite xudt hién trong danh
phdp quéc 1¢.

Virut corona phian bé rat rong trong wr nhién. Ching giy nhiém cho phicu loai vit
chu vdi tinh hudng mo khdc nhaw. O ngui, virut corona chi gay viem duong ho hap va
c6 the la ca benh dudng ruot.

Virut ¢6 ciu irde da hinh thdi (pleomorphic), duong kinh 75 — 160nm, ¢6
nucleocapsit xoan duge bao bai vo ngodi lipit kép. Trén bé miit vo ngodi nhé ra cdc gai
glvcoprotein ¢6 dang dac trung hinh dui cui gos la peplome dai 12 - 24nm. Vi the, khi
nhudém mau ¢é the nhin thay hat virut ¢6 di¢m xung quanh giong nhu hinh énh thu nho
cua Mat Trot véi dnh hiw quang. cho nén méi cd 1én goi 1a virut corona (corona — tiéng
La tinh ¢6 nghiu [ diém, hio quang). Tuy nhicén, trong mot s& 1ruong hop, hinh thii va
khoang cdch gita cic pepltome ¢6 the thay doi.

Genom cua virut corona 12 chudl ARN don, (+), chia khodang 30kb. Ddu 3 duge
gan dudi poly A.

Cac protein lien quan dén virion bao gom :

~ Protein S (8§ — surface) ¢iu tao nén cdc gai peplome bé mit vo ngoai. Pay 1a KN
kich thich tao KT trung hea.

— Protein M (M — membranc) 1o miang trung gian nium gitta capsit va vo ngoai. Tir
mang nay moec ra cic peplome.

— Protein N gan vdi genom tao nucleocapsit. Protein N it thay doi, trong khi protein
S thudng thay doi, dan dén su thay déi KN clia virut,

Do vo ngeai la iap lipit kép nén virut thudng bi bat hoat bdi cdc dung moi hoa tan
lipit va cdc chit tay rira,

boi val IBV, genom duoe tao thanh tr 6 phan tr mARN dudi genom (subgenomic
mARN), k¥ hi¢u t¢r A dén F. Tat ca déu chung diu 3" cua ARN genom, goi 1A ARN
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chong 16p. Méi dau §' ¢6 trinh v din ddu chung. dai 70 bazo bit ngudn tir ddu 5' cha
ARN genom.

baéi véi MHV, genom duoc tao thanh tir 7 phan tir mARN xé&p chéng lén nhau. ky
hi¢u tr ARN | dén ARN 7.

23.2. PHAN LOAI

Ho Coronaviridae bao gom 2 chi 1a Coronavirus va Torovirus, C6 ral it bang ching
vé kha nang pay bénh cho ngudi cua chi Torovirus, do vay chi nay it duge quan tam.

Cdc thanh vién cia Coronavirus bao goém :

- Virut corona gay bénh cho ngudi — HCV (human corona virus). Tranh nhim day
la mot loai gay cam lanh thudng, mot toai gav nhiém duong rudt — HECV (human
enteric coronavirus) va nam 2003 da phdt hien thém virut corona gay hoi chiing viém
dudng ho hap cdp — SARS (severve acute respiratory syndrome).

— Céc virut corona khic gay bénh cho gi (viém phé quan), chudt (viém gan, viém
da day — ruét, viém ndo), lon (viém rut — da day, viém ndo). ché, ga tay, gia cam, ngua
(sung tuyén nudc bot) vi meéo (viém phiic mac).

Cdc nghién ctru vé huy€t thanh hoc cho thdy cédc loai ké trén ¢6 méi quan hé véi
nhau vé mat KN (cdc protein X, M, N va §).

23.3. NUOI CAY

Daéi véi mot s6 virut corona clia dong vat €6 vid va gia cam, cé thé nuoi dé dang
trong phoi ga hoac trong 1€ bao nuot cdy. Tuy nhién, da s6 virut corona clia ngudi lai
khé nuéi cdy. Phuong phdp truyén théng 13 nuoi trong t€ bao nudi cay phé quan thai.
Virut gay bénh SARS ¢6 the nhan [én trong 1€ bio vero (t€ bao than khi).

23.4.VIRUT CORONA

23.4.1. Quai trinh nhan lén

Trudce hét, virut corona badm vio thu thé cla 1€ bao dich nho protein S. Sau khi xam
nhdp vao t& bao, ching dich ma tao ARN — polymeraza phu thusc ARN. Enzym nay
tién hinh phién ma d¢ teo soi ARN (), t6i st ndy lai duge ding 1am khuon dé tao
genom ARN (+) va mARN. mARN tién hanh dich mé dé tao protein cdu tric (capsit).
Qud trinh nhan ten xay ra trong t&€ bao chat. Sau khi lap rdp, virut ndy chdi tir bé mdy
Golgi chir khéng phai tit mang t& bao chat. Cac protein M dd dugc gan sdn vio mang
cua boé mdy Golgi. Khi virut chui ra dugc boc bdi protein M va ndm trong bao nang
(tii). Bao nang van chuyén dén mang t€ bao chat réi tién hanh dung hop, sau dé ducc
day ra ngoai.
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Céc t€ bao nhi€m virut c6 thé bi phan gidi, nhung ching cé thé dung hop v6i nhau
dudi dang hgp bao. Trong thé hop bao, virut ¢6 kha nang tén tai lau. Nhiét do thich hop
cho qud trinh nhan lén cha virut 1a 33°C, tvong duong véi nhiét do moi trudng séng cla
chung & duong ho hép wrén.

23.4.2. Dic di€m 1am sang va bénh sinh

Ngoai tinh dac hiéu loai dang chi ¥, virut corona cdn ¢6 tinh hudng mé rd rét. Mot
s0 loai chi giy nhiém dudng ho hép trén, s6 khac chi gay nhiém dudng ruot. Tuy nhién,
ciing ¢6 loai gy nhiém ca hai con dudng. Nhiéu virut corona gay nhiém & cic c¢o quan
khdc nhau & dong vat nhu gan, phic mac. Tinh huéng mo duge quyét dinh béi typ virut,
protein S va sy phan b clia thu thé t€ bao.

23.4.3. Virut corona & ngudi

Sau khi nhi€ém vao co thé ngudi, virut corona loai thong thuong giy bénh & dudmg
ho hap trén. C6 t61 30% trudng hgp cam lanh 1a do corona hoic ¢6 thé 1a cao hon néu
nhiém phdi cic virut corona chua dugc dinh loai. Trong da s6 cdc truong hop, chil yéu
la do KN OC43 va 22¢E.

Da s6 cac trudng hop nhiém virut corona & thé nhe hodc can lam sang. Thoi ky u
bénh tir 2 — 4 ngay, san d6 biéu hi¢n triéu chitng. Ngoai viéc nhiém virut con nhiém
thém cdc vi khuan khdc lam bénh thém tram trong.

23.4.4. Bénh SARS

Gilta thdng 2 nam 2003, WHO nhén duge nhitng thong tin vé bénh viém dudng ho
hap cap tai Quang Déng, Trung Qudc, sau dé lan sang HongKong 16i Viét Nam. Mét
thing sau, WHO lén tiéng bdo dong vé bénh SARS trén toan thé gidi. Chi trong mot
thdi gian rdt ngén, bénh di lan truyén sang nhiéu nude chau A, sau d6 lan sang chau Au
vi do bo vao ca Canada, My lam cho hang ngin ngudi méic bénh va hing tram ngudi
chét. Day Ia cian bénh ma y hoc thé gidi chua tig biét t6i. SARS di gay ton hai dén toc
do6 tang trudng kinh € cha cde nudc ¢6 ngudi bi nhiém, nhat 13 d6i vét nganh hing
khong va du lich.

Triéu chirng lim sang. Bénh khdi phét trong vong mot tuan sau khi ti€p xiic véi ngudn
lay. Triéu ching biéu hién bao gém sét cao, thudng lién tuc trén 38°C, dau méi cdc co,
kho thd, ¢6 thé dan dén viém phdi niang, suy ho hdp va tir vong néu khong duoc phat
hién va xir 1y kip thoi. O nhiéu ngudi ¢6 thé kem theo tiéu chay. Bénh rat dé lay, do d6
khi phat hién ¢é ngudi bi bénh lap tirc phai cich ly tuyét d6i va khoanh viing dich bénh.

Virut SARS. Lic dau cdc nha khoa hoc HongKong xdc dinh can nguyén cilia bénh
la do virut paramyxo, nhung sau d6 Trung tam Kiém sodt va Phong bénh Atlanta (M)
thong bdo di phan 1ap dugce lodi virut corona maéi khi xét nghiém hai bénh nhan bi bénh
SARS. Tai HongKong, nhém nghién cifu clia bac si Malik Peiris ciing phan lap duoc
loai virut corona mai va thdy né khong tring vé6i cac loai corona di biét.
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Loal virut corene mdi ndy bat ngudn tir dau va tai sao lai gay ra dich bénh dang lo
ngai dén nhu vay ? Da s6 cdc nha khoa hoc cho ring virut corona gay bénh SARS cé
nguén goc tir dong var nhung di bi bién déi gen lam tang cudng tinh doc. Tai
HongKong, dd phan {ap duoc virut corona tir nude bot vi phan cia cay huong. Cdc virut
nay c6 trinh ty gen gidng 99% so véi virut corona gay bénh SARS & ngudi. Tuy nhién,
cac dong vat nay lai khong bi bénh. Nhiéu ngudi cho ring virut gay bénh SARS c6 thé
t6n tai ngoai t&€ bao dén 24 git. Do d6 ngudn lay khong chi tir cdce sol khi bin ra khi ho
hodc hat hoi ma con ¢6 thé lay qua dung cu y (€ va d6 ding hing ngay.

Nam 2004, SARS lai quay lai Trung Quéc nhung nhd nhitng kinh nghiém thu
duge tir nhing vu dich trude nén SARS di bi khong ché kip thoi va kh(‘)ag bung phat
thanh dich.

Virion hinh cau, dudng kinh 70 — 120nm chita genom la ARN (+), don véi chiéu dai
29727 nucleotit, & dau 3' gin duoi polyA. Cdc gen dugc sdp x&p theo trinh ty sau : 5' —
rep (replicase) — S (spike) — E (envelope) — M (membranc) — N (nucleocapsid) — 3" va
tai méi dau déu ¢6 mot doan ngan khong dich ma. Kich thude genom ciia SARS — CoV
ngan hon kich thuéc genom cla cdc HCoV khéc chumg 5kb. Chinh sy thiéu hut nay tao
nén sy khdc bi¢t co ban gitta SARS — CoV va HCoV vi ¢6 12 lién quan dén tinh doc cia
SARS -~ CoV.

= Gen rep dai 20 — 22 kb gém hai khung doc md chong 18p, ky hiéu 13 la va ib
dimng dé ma hod protein phi ciu tric.

— Protein mang bao goém protein S va M. Protein S 13 gai glycoprotein dugc phan cét
thanh S1 va S2 nh¢ proteaza. S1 ¢ chitc nang bam vio thu thé trén bé mat & bao. Su
thay ddi axit amin clia S s& dan dén su bién déi KN vi kha nang gay bénh cua virut.
Glycoprotein 82 la phin cusng cla gai, it bi thay déi hon. Glycoprotein bé mat thi hai
cua virut 1a HE, ¢6 khoi lugng phan tir 65 — 70kDa, tuong ty nhu HA & virut ciim C. HE
giip cho virut corona xam nhap va gidi phong ra khoi t€ bao.

~ Protein mang (M) gan sau vdo mang luéi néi chit ching véi protein nhd hon 13
protein E vdi khoi lugng phén tit 10 — 12kDa, cdn cho sy ndy chéi cha virut ra khoi
mang té bao.

- Protein N bao quanh genom ARN 14 mét photphoprotein véi kh01 luong phan tu
46kDa v 1a thanh phan chi y&u cla phic hop nucleocapsit dang xoan.

Qua trinh nhdn lén

Trude hét, gai S gan vao thy the trén bé mat 1€ bao, sau dé tién hanh dung hop véi
mang sinh chat réi xam nhap vio t€ bao. Toan bo qua trinh t4i ban dién ra trong nguyén
sinh chat. Dau tién, gen rep dich ma tir ddu 5' tao mot protein 16n (polyprotein), sau dé
nho protcaza do virut mid hod phan cdt thanh cdc protein phi c4u triic. D6 12 cdc enzym
ARN — polymeraza phu thudc ARN, adenosintriphotphataza (ATP — aza) vi helicaza
(Hel). Cdc enzym nay tién hanh t6ng hop phan tir ARN don am véi chiéu dai di. Dén
lugt ARN(-) duge dung lam khuén dé tdng hgp genom, phan tir ARN don, (+).
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Céc trinh tu dié¢u hoa phién md (TRS) ndm & ddu 5' cha méi gen, phdt tin hiéu diéu
hoa phién mi tao ra cic mARN dudi genom (subgenomic mRNA) ¢6 chiéu dai ngin
ding dé téng hop cdc protein cau tric S, HE, E, M va N. Protein M va S twong tic véi
nhau gén séu vao mang ludi noi chat tién hanh glycosyl hod. Mot s6 protein S va HE két
hop v6i protein M. Sau khi 1ap rdp tao nucleocapsit tai vi tri sdt mang cta ludi noi chat
noi da gén protein mang cla virut, virion ndy chéi qua khoang luéi noi chat hoac bo
may Golgi rdi tao bong ra khoi t€ bao.

Chdn dodn phong thi nghiém .

— Virut SARS — CoV ¢6 doc luc cuc manh nén moi nghién cttu phan lap déu phai
duoc tién hanb trong phong thi nghiém ¢6 d¢ an toan cap 3.

— Bénh phém thich hop dé phan lap virut 13 dich ty hau.

— Virut dugc cdy vao 1€ bao thuong truc than khi vero E.6 {(gay CPE) hoac t&€ bio
thai than khi tién phit (FPMKC) (khéng gay CPE).

— Xac dinh genom nh& RT - PCR véi cip méi Cor — p — F2 va Cor — p — F1 (CDC
— Atlanta, M¥).

— Phuong phdp ELISA xdc dinh IgA, IgM va IgG ¢6 d6 nhay thép.

— Phuong phdp dung phan tng trung hoa giam vét tan PRNT (Plaque reduction
neutralization test) cé do nhay cao nhung phai dung virut séng, nén can phong thi
nghiém an toan.

— Phan tng Khuéch dai ding nhiét qua trung gian vong phién mi nguge, (RT —
LAMP) (reverse transcriptase — loop — mediated isothermal amplification) s dung 6

moi trong dé ¢é 2 méi dang vong, ¢6 thé diung d¢ xdc dinh virut & giai doan sém vdi do
nhay cao.

Phong, chong

Hién chua cé thuée dac tri ciing nhu chua c¢é vacxin chdng SARS - CoV. Bién phap
cdch ly déng vai trd quyét dinh trong ngan chan su lay lan thanh dich. Cin (6 chitc 3
khu vuc cdch ly : khu vuc c6 nguy co cao la noi diéu tri bénh nhan SARS. Khu vuc ¢6
nguy co 1a khu vue ¢é bénh nhan dén khdm va diéu tri buée 1. Khu vyce c¢d kha nang tao
nguy co 1a khu vuc c6 thé ¢é ngudi mac dich.

Cdc hudng thiét ké thudc va vacxin chong SARS — CoV

Dua vio cdc giai doan nhan lén cla virut trong t€ biao dé thiét ké thudc va vacxin
chong SARS - CoV :

— Gai glycoprotein S 12 khdng nguyén phit hop ditng cho san xuat vacxin.

— Cén tao khdng thé don dong gan vao thu thé trén bé mat t&€ bio dé ngan can sy
xam nhap cia virut.

— Can tao chat vc ch€ proteaza ngan can enzym nay phan cét polyprotein thanh céc
protein phi cdu tric (enzym) ngan can sy phién ma.

228



— Muén géy nhiém gai glycoprotein S phdi duge phéan cat nhd serinproteaza, do dé
can tao ra chit dc ché enzym nay sé& ngan can sy nhan lén cla virut.

— Nghién ctu mién dich thu dong nh& KT khéng glycoprotein S dung cho nhém
nguoi ¢6 nguy cd lay nhiém cao.

Cung mot lidc, cac nhd khoa hoc & ba trudng dai hoc 12 Lubeck, WurZburg va Jena,
CHLB bic di xdc dinh thay proteaza cha virut corona gay bénh SARS (SARS — CoV)
rat giéng voi proteaza cla virut corona gay bénh cdm lanh thudng. Do vay, cé thé ding
thudc e ché proteaza (PI) cha virut HCoV va virut rhine (hai virut ndy c¢6 cic doan gen
giong nhau) dé ngan can su nhin lén cia SARS — CoV.

23.4.5. Virut corona gy bénh viém ruét ¢ ngudi (HECoV — Human
enteric coronavirut)

Nam {975, & Bristol (Anh) va phfa Nam An P06 da dong thoi cong bd viéc phat hién
ra virut corona gay viém rudt & ngudi nh& soi phin nguoi dudi kinh hién vi dién 1.
Virut ndy c6 thé nhéan Ién trong t&€ bio nuéi cdy mé rudt thai ngudi. Virut nhan 1én trong
t€ bao chét va nay chéi qua mang ludi noi chat tron. C6 hai serotyp HECoV trong d6 ¢6
mét serotyp ¢4 phan ung huyét thanh chéo v6i chiing OC43 ciia HCoV. HECoV xuat
hién & khip noi trén thé gidi, dac biét Ia & cdc nudc dang phat trién. O phuong Tay ciing
thudng gap & nhitng ngudi déng tinh luyén 4i nam. C6 thé lay nhiém HECoV qua dudng
phan — miéng, qua nude udng hoiic qua quan hé tinh duc bing miéng.
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Chuong 24

VIRUT CALICI, HO CALICIVIRIDAE
VIRUT ASTRO, HO ASTROVIRIDAE
VIRUT HEPE, HO HEPEVIRIDAE

24.1. GIGI THIEU VE VIRUT CALICIVIRIDAE

Caliciviridae 1a ho virut lay nhiém & dong vat cé xuong séng ma truée day duge coi
la mét chi cia ho Picornaviridae.

Virion hinh cdu, dudng kinh 35 - 39nm, khéng cé vo ngoai, bé mat gé ghé, ¢6 32
gai hinh chi€c c6c dac trung (Calici ¢6 nghia 1 cdi céc), v6i cdu tric hinh khéi d6i
xiing, c6 thé quan sat thady duéi kinh hién vi dién tir khi nhudm am ban.

Capsit chita mét loai polypeptit 16n (khéi lugng 60000 ~ 70000) va mot polypeptit
nho (khéi lugng 15000)

Genom la ARN don, (+), khoi lugng trung binh 2,6 — 2,8x10°. Dau 3' clia ARN gén
duoi polyA, nhung ddu 5' khong duge gin mil ma lién két cong hod tri véi mot protein
(khoi lugng 10000 — 15000) cén thigt cho hoat dong lay nhiém.

Virut nhan ién trong t€ bao chat. Trong t€ bao nhiém cé thé x4c dinh duge cdc phan
tr ARN kép (c6 the 1a dang trung gian sao chép), ARN don c¢é chiéu dai dd (bing kich
thudc genom) va dudi ARN genom. Virut trudng thanh duge gidi phéng sau khi lam tan
té& bao.

Calici khong man cdm vé6i dung mei lipit va cdc chdt tdy rira nhe, nhung bi mat hoat
tinh & pH 3 — 5.

Dua vio trinh tr genom, ¢6 thé chia virut Calfici thinh 3 nhém : nhém virut
Norwalk, nhém tic nhan nui tuyét (SMA — snow moutain agent) va nhém virut Sapporo.
Céc virut khdc ¢é dic di€m hinh théi tvong tu déu dugc gop lai trong nhém véi 1én goi
1a céc virut ¢6 cdu tric tron nhé (SRSV — small round structure viruses). Pay I céc
virut gay nhiém dudng da day — rudt & ngudi.

Caliciviridae con bao gom cdc virut gdy bénh dong vat nhu virut dé6 phong & lon
(VESV - vesicular exanthema of swine virus), virut calici 0 méo (FCV — feline calici
virus) va virut ¢ su it bién San Miguel (SMSV ~ San Migucl sea lion virus).

24.1.1. Virut Norwalk

Virut ¢6 dang hinh cdu, bé mat gé ghé, dudng kinh 27nm, dugc phat hién nam 1972,
khi soi mau phan bénh nhan viém da day — ruot dudi kinh hién vi dién tir. Bénh do virut
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Norwalk xay ra quanh nam ¢ tdt ca cic nudc. Bénh liy qua dudng phin — miéng.
Nguyén nhéan chinh xay ra cdc vu dich viém da day - rudt 12 iy thikc an 6i thiu va ngudn
nudc khong sach.

Triéu chitng ldm sang. Thoi gian G bénh 18 — 72 gid, duge dac trung bdi cdc triéu
chting nhu budn nén (O tré em xuat hién thudng xuyén hon so vdi ngudi 1dn), co that o
bung k&m theo nén mia va tiéu chay, sot nhe (37,5 — 38°C) vé dem. Bénh thudng nhe,
chi kéo dai 24 — 48 gi¥ réi tr khoi ma khong cén diéu tri. Mot s6 trudong hop bi nén va
tiéu chay nghiém trong (nhung hiém xay ra) thi can bil nudc bang dudng udng va tiém
truyén tinh mach.

Chdn dodn

Bang phuong phiap MD phdng xa (RIA), ELISA va RT - PCR.

24.1.2. Virut ¢6 ciu tric tron nhé

Day Ia virut Calici khéng dién hinh, dugc x€p vao nhém virut Norwalk (Norwalk
like virus), 12 tdc nhan quan trong gy tiéu chay. Virut ¢é dang hinh cau, dudng kinh
25 - 30nm, mép md va nhin, chit khéng gb ghé nhu virut calici dién hinh. Nhém virut
nay khong c6 kha nang nhan lén trong t€ bao mo6 nudi cay.

Triéu chitng lam sang. Thoi gian 0 bénh 24 — 48 gig. Céc triéu chiing dic trung
nhu dau bung, nén mia, sét nhe. Bénh kéo dai 48 — 72 gid roi tr khoi ma khong dé lai
hiu qua ndo. Virut chli yéu lay truyén qua dudng phan — miéng, nhung doéi khi cling lay
nhiém trong bénh vién hodc ngoai méi trudng do virut tr cdc déng non hode virut bai
1i€1 theo phan rdi 1r d6 nhiém vio thifc an, nude uéng. Mot s8 vu dich xay ra la do an
s0, ngao chua chin, rau séng hoic do nudc nhiém bén.

' 24.2. GIOI THIEU VE VIRUT ASTROVIRIDAE

Astroviridae 1a ho virut dugc phat hién nam 1975, khi soi kinh hién vi di¢n tlt cic
miu phan clia bénh nhan viém da day — ruot. Virut astro ¢6 it nhat 7 serotyp déu gay
bénh tiéu chay & ngudi, chu yéu la tré em.

Virut ¢é dang hinh cdu, véi dudng kinh 20 — 30nm, vién ngoai nhan. S¢ di goi la
virut astro 12 vi d gitta hat virut ¢6 hé 16m nong, lam cho thuéc nhuém dong lai nén khi
soi dudi kinh hién vi dién tl, thdy hinh 4nh ngéi sao 5 — 6 cdnh (astro — sa0).

Genom 14 ARN don, (+). Rat khé phan biét vdi SRSV.

Triéu chirng lim sang. Thii gian & bénh 3 — 4 ngay. Triéu tring [a : dau bung,
non, sot nhe, va tidu chay. Tiéu chdy c¢6 thé kéo dai tir 7 d&€n 10 ngay. Virut duge thai ra
ngoai theo dudng phan. '
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Chdn dodn. Ca vitut Calici va Astro déu ¢6 thé chin dodn bing kinh hién vi dién
tir. Tat ca cdc virut ndy déu rat nhod nén rat khé nhan dién. Viee sit dung kinh hién vi
dién tr MD pha ran (SPIEM) d€ quan sat cdc hat virut da duge bao bang KT dugc gén
vao ludi s lam tang do nhay cda kinh hién vi dién 1r nén ¢6 thé nhan ra virut dé dang
hon. O kinh hién vi dién t&r, MD thong thudng (IEM), virut phan tng véi KT & pha ldng
nén cic hat virut két tha. Phuong phdp nay ciing ¢6 gid tri mién 1 lam sao cho céc hat
virut khong bi qud nhiéu KT che phii. IEM ciing duge dung dé xdc dinh ddp ttng KT.

24.3. BENH VIEM GAN E - VIRUT HQ HEPERIDAE

Virut viem gan E (HEV - hepatitis E virus), trudc diay duge xép vao ho
Caliciviridae, chi Calicivirus, tuy nhién nhiing nghién ctiu gin day cho thdy ching ¢6
nhiéu dac diém khdc v6i cdc virut calici dién hinh nén Uy ban Qudc (€ Phan loai virut
da dé nghi x&p ching vio mot nhém dac biét thude chi Hepevirus, ho Hepeviridae.

Virion HEV ¢6 dang hinh khéi da dién, dudng kinh 29nm, nhd hon virut Calici
nhung 1én hon virut Picorna. Bé mat virut ¢6 cau tao phitc tap giéng vi cdc ciu triic
gai hinh céc cua virut Calici.

Genom la chudi ARN don, (+) v6i cdc dac diém dac trung. Vi du, trinh ty nucleotit
va axit amin cua ching HEV Burma 82 khong gidng cdc virut khic. Genom dai gdn
7200 nucleotit v6i méi ddu déu c6 mot ving ngén khong dich ma (NTR). Déu 5' ¢6 gén
mil giong nhu hau hét mARN § eukaryota nhung khéc véi ddu 5' ¢ha Picorna va Calici
dién hinh vi ¢ cdc virut niy ddu 5' duoc gin déng hod tri véi protein VPg. Diéu dé cho
thdy qua trinh, sao chép va dich mi cla HEV duoc diéu hoa theo mot co ché khic véi
céc virut Calici dién hinh. Dau 3' ¢6 gin duoi poly A.

C6 it nhat 3 khung doc mé (ORF). ORF — 1 mi hod cho protein phi cdu tric va mot
s6 quyét dinh KN (epitop). ORF - 2 mi hod cho cdc protein capsit chinh va {t nhat mot
quyét dinh KN. ORF — 3 ¢6 chiic niang ¢dn chua 13, nhung ciing ma hod cho it nhit mot
quyét dinh KN. Loai ORF nay khong tim thdy & virut Calici dién hinh. Mac dit ORF —
1 va ORF - 2 coa HIEV gidng v6i cua virut Calici vé cau tao, cach sip x€p va vi tri cdc
gen nhung khong ¢6 mér khung doc ¢ ddu 3' giong nhu a cha calici dién hinh. Chite
nang clia cdc protein & HEV con chua biét rd.

Vit chii tu nhién va thuc nghiem. Ngudi khong phai 1a vat cht duy nhat cia HEV.
KT khdang HEV con duge tim thdy trong huyét thanh cla khi Rhesus, khi mat ché,
chudt, lon, ga... Mac dit con chua biét fa tat ca cdc dong vat nay c6 bi nhiém HEV hay
khong hay do nhiém mét loai tic nhan khdc nhung vé mat tinh KN thi tuong tu nhu
nhau. & mét s6 lon ¢6 KT khiang HEV khi phdu thuat thdy ¢6 tién sir bénh viém gan.
Céc thi nghiém nhiém HEV & linh trudng, dac biét 1a khi mat chd, Rhesus vA hic tinh
tinh da lam xuat hién virut, KN virut va KT trong ma gan.
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24.3.1. Dac diém 1am sang

HEV 1a nguyén nhan gay viém gan virut. Nhiém virut cé thé bung phdt thanh dich
hodc don le. Viem gan E bao phét it khi xay ra ngoai trir & phu nit cé thai, ty 1& chét lén
dén 10 - 20%, dic biét cao nhit 13 ¢ thadng mang thai thit 3.

Bénh lay qua dudng phan — miéng, nhat I1a do s dung ngudn nudc nhiém ban. Bénh
luu hanh & cdc nudc dang phat trién, nai ¢ diéu kién vé sinh kém. HEV gay viém gan
cdp ma khéng chuyén thanh dang min tinh. Hau hét cdc trudng hop mic & mifc trung
binh va c6 thé tu gidi han, rdt khé phan biét véi cdc dang viem gan khéc. Triéu chimg
c6 thé 1a vang da, dau bung, buén nén, sot va ngira. Biéu hién chd yéu & giai doan cap
la vang da, nudc ti€u x4m mau, phan mau dat sét. Cdc diu hiéu dac trung gém s6t, dau
bung, gan to. Nhiém HEV c4n lam sang khong bi vang da.

24.3.2. Chan doan

Bé chan dodn viem gan E cdp cé thé xdc dinh KT IgM khang HEV bing phuong
phip MD enzym. KN la polypeptit dang thuong mai ché tir cdc ching Burma va
Mexico. Ciling ¢6 thé xdc dinh KT IgG hoac IgA khang HEV. C6 thé xdc dinh ARN cia
virut nhg phan ang PCR.
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Chuong 25
VIRUT RHABDO, HO RHABDOVIRIDAE

25.1. GIGI THIEU

Rhabdoviridae 1a mot ho virut chita ARN don, ¢6 vé ngoai, gy nhiém & dong vat
c6 xuong song hoac thyc vat.

Ho nay gém céc téc nhan gay bénh quan trong nhu bénh dai, viem miéng.

Virion cha virut rhabdo chita 4 — 5 protein ky hiéu 1a L (large), G (glycoprotein), N
(nucleocapsit), NS (non - structural) va M (matrix), 15 — 25% lipit (thanh phin phu
thugc vao 1€ bao vat chil) va 3 cacbonhydrat.

Genom la mét phan tir ARN sgi don, (—), dai, khéi lugng phén tir 3,5 - 4,0 x 108,
Truong thanh bing cdch ndy chéi qua mang t€ bao vat chii. Cic virut rhabdo bén & pH
5 ~ 10 (khong bén & pH 3), nhung lai mét hoat tinh nhanh khi dun néng & 56°C, dudi
dnh sang tr ngoai va trong dung moi hoa tan lipit.

= Cdac virut rhabdo ¢ déng vdr thudng c6 hinh vién dan (hinh tru, mot mat det, mat
kia tron), kich thude 170 x 70nm. Virion chita mot nucleocapsit xoén ciu tao tir phitc hé
$protein N — ARN lién két véi protein L va NS va dugc bao boi protein M. Toan bd phiic
h¢ d6 dugc gbi trong mét vo ngodi lipoprotein nhay cdm véi ete. Protein G hinh thanh
nhiing gai bé mat dai 5 — 10nm. Cdc KT khang protein G la KT trung hoa virut.
Céac enzym khdc nhau lién quan dén virion bao gém : transcriptaza, proteinkinaza,
cdc enzym gin mil dau 5.

Qua trinh nhan 1én cua virut dién ra trong t€ bao chat.

Ho nay goém 2 chi la Lyssavirus va Vesiculovirus. Bao gdm mot s6 thanh vién nhu :
virut s6t ngdn cla bo, virut gy bénh Egtved, virut hoai tit t€ bao tao mdu, virut giy
bénh dd cd mang, virut gy bénh cua xanh, virut gy bénh & c4 trdm cd, virut gdy bénh
O rudi gidm, virut gay bénh & cd chép.

— Cdc virut rhabdo ¢ thuc vdr thudng ¢6 hinh que, d6i khi ¢6 hinh vién dan, kich
thudc 200 - 350 x 70 — 95nm. Tat va déu chida cic protein L, M va NS, 36 khdc c6 thém
cac protetn M1 va M2, N6i chung, moéi thanh vién chi nhiém vao mét hoac mot vai loai
thuc vt va duge lan truyén bai cdc vecto dac thi (rép, chau chiu, bo cay, bét).

C6 hai phian nhdém cla virut rhabde & thuc vat (A va B), duge phéan biét dua trén vi
tri 1ap rdp virut, thanh phén protein virion va hoat tinh transciptaza in vitro.

+ Cdc thanh vién thug¢c phdn nhém A nhu virut gay hoai tir vang rau riép, virut gay
vang hoai tir stip lo xanh, virut kham lia mi. Cdc virut nay ¢é cuing moét dac tinh v6i
Vesiculovirus, tic 1a cdac virion truéng thanh duge tich luy & té€ bao chat cta vat chu,
chua protein M va ¢4 hoat tinh transciptaza dé phit hién thdy in vitro.
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+ Cdc thanh vién thudc phdn nhém B. Vi du nhu virut gay lin héo khoai tay (loai
dai di¢n), virut gay lun dém ca chua. Ching nay chéi tai mang trong clia mang nhan v
tich luy trong khoang khéng gian ngoat vi cla nhan, chita cdc protein M1 va M2, hoat
tinh transcipiaza in vitro théap.

+ Cde thanh vién chua dige xép vao nhdm virut thite vt bao gébm : Virut tiém 4n &
ca rot, virut co linh lang, virut gay da gan cay mam xoi, virut quan la dau tay (vecto
truyCn bénh Ia rép). Virut khdm vang 1da mach, virut d6m vang can tay, virut kham ke,
virut kham ngo, virut kham yé&n mach, virut gay vang lda trong thdi gian ngén, virut
kham lda mi Nga, virut d6m vang lda mi (vectd truyén bénh la chau chau), virut quan la
cu cai dutmg, virut vang ci phé...

25.2. BENH DAI

Bénh dai (rabie ¢6 nguén gdc tix ti€ng Latinh, rabere nghia 12 dién dai) 1a bénh viém
ndo c¢dp do virut tir nhiéu loai dong vat mdu néng khic nhau truyén cho ngudi, nhung
thong thudng nhét l1a ché, thong qua vét cin hoac cdc vét triy xude. Bénh dai duge mo
ta tr cdch day 2000 nam, nhung dén nay vén con la van dé nghiém trong, gay ty 1¢ tix
vong cao cho ngudi va gia siic. Mdi nam trén thé gidi ¢é khoang 35000 ngudi chét vi
bénh dai. 3 Viet Nam, bénh dai thudng xay ra vao cdc thing mia he. Hién tuong ché
tha rong, khong deo ro mdm va khong duogc tiém phong rat phd bién & nudc ta di lam
cho ndm nao ciing ¢6 nhiéu ngudi chét vi bénh dai.

Virut dai thudc chi Lyssavirus, ho Rhabdoviridae, ¢6 hinh dau vién dan, ciu tric
déi xing xodn, dai 180nm, dudng kinh 75nm.

Genom la chubi ARN don, (-), c6 dang lugn séng, dugc bao boc bdi capsit. Capsit
lai duge bao boc bdi vo ngoai véi cde gai bé mit dai 10nm. Gifta capsit va v ngodi 1a
protein nén M.

C6 5 loai protein. Protein N (nucleocapsit), protein L. vd NS ciing cdu tao ARN ~
polymeraza, protein nén (M) tao 16p mang trong va protein G (glycoprotein gai bé mat),
chi ¢6 protein nay kich thich tao KT trung hoa.

Trong cdc t&€ bao than kinh nhiém virut dai, c6 chifa cic tiéu thé Negri. Dé la cic
ddm virut hoac cdc dam thanh phan cla virut chua duge lap rdp thanh céc hat virut
trudng thanh ma ta ¢ thé quan sdt duge dudi kinh hién vi thudng.

Virut bi bat hoat nhanh & 60°C. O 4°C ¢6 thé tén tai trong vai ngdy, hodc lau hon
khi bao quan trong dich mo ndo chita 50% glyxerol & 4°C. C6 thé bdo quan virut lau dai
& ~ 70°C hoac dong kho.

Virut dai man cdm véi dung mai lipit, 3 — propiolacton, c4c chat tay rira vi proteaza.

25.2.1. Qua trinh nhén lén

Virut ¢6 thé nhan lén & tat ¢4 cdc dong vat mau néng, trong dé cé thé, chudt lang,
chudt cdng trang, chudt nhit, day la cdc dong vat rat thuan tién dé phan lap virut. Virut
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ciing nhén Ién trong phoi ga, vit va cdc t&¢ bio nuoi cdy mo nhu t€ bao than chudt déng
mdét de, 1€ bao u nguyén bao than kinh chudt, nguyén bio so phéi luing boi ngudi,
nguyén bao so phéi ga va t€ bao than kinh khi vero, mic du su bidu hién CPE 1a rat yéu.
Ba loai t€ bao cudi cling duge sir dung dé sin xuat vacxin khdng dai.

Trong m6 than kinh, virut gin gai glycoprotein cia minh vao thu thé danh cho
acetylcholin & ming sau xynap cta cdc 1€ biao than kinh co hodc céc thu thé clia cdc t&€
bio khdc (t&¢ bao khong thin kinh).

Virut xam nhdp theo 16i nhip bao, ti€n hanh phién ma tao ra 5 loai mARN nhd
ARN - polymeraza ctia virut d€ mi hoa cho 5 loai protein (N, L, NS, M va G). mARN
(—) duge st dung lam khuon d€ tong hop chudi (+), réi it chudi (+) lai téng hop genom
(=). Chi ¢6 cic chudi (~) méi dugc lap rdp vao virut méi. Protein M ¢é vai trd quan
trong trong viéc lap rap ARN, protein N lién két v6i vd ngoai. Virion dugc tao thanh
bang cdch ndy chdi nhd mang ludi néi chat clia t€ bao.

25.2.2. Dic diém lam sang

Thoi gian u bénh tir 4 — 12 tuan hotc {au hon, ¢6 khi t6i hang nam, tuy thudc vao vi
tri V&t can nong hay sau, lugng virut nhiém viao nhiéu hay it. N&u vét cén & ddu hay ¢
thi thoi gian U bénh ngén hon so v6i cdc vét cin § chan. Nguoe lai, thai gian 0 bénh cha
ché ngan hon, tir 10 — 14 ngay.

Virut dai ¢6 trong nudc bot clla dong vat bi nhiém dai, xam nhap vio trong co thé
qua vét cin hoac trdy xudc, ching nhan ién trong co van hoac mé lién két. C6 thé luu
lai nhiéu ngiy, nhung lic ddu do s6 lugng it nén khong dii gay DUMD. Khi s6 lugng di
i6n, ching s& di chuyén dén h¢ than kinh ngoai vi, 18i qua soi truc dén hé thin kinh
trung vong. Su nhan 1én cua virut dai trong ndo, dic biét 1a & cdc viing déi thi va viing
dudi doi 1a nguvén nhan din dén viém nio.

Céc tri¢u ching gom s6t, mét moi, lo au, gidn déng tu, tiét nudc bot, dé bi kich
thich, sg dnh sang va ti€ng 6n. Triu ching tiép theo 1a co cing va dau hong khi nust,
do d6 rdt sg nuéc. Bénh nhan & giai doan cudi doi khi chi nhin thay nuéc ciing bi co
that din dén nghet thé ma chét. Khi di 1én con thi xem nhw da ciAm chic cdi chét.

25.2.3. Chan doan

Viéc chian dodn virut dai & ngudi bénh con séng rat khé khan vi khé 14y bénh phdm
va cling khong c¢é ¥ nghia cho viéc diéu tri. Do dé, ngudi ta thudng chi tién hanh xét
nghiém trén tu thi hoac trén dong vat nghi bi dai. Céc thii tuc bao gém :

— Tim 1iéu thé Negri. Lam ticu ban vét béi mé nio, nhuom theo phuong phip Seller
vad Mann, soi kinh hi¢n vi thuding c6 thé thay cdc (iéu thé Negri trong t& bao thdn kinh
simg Amon, c¢6 kich thude 0,25 — 25um, bat mau esosin.

— Phdn Idp virur. Ldy bénh phim moé ndo, nghién k¥, li tam ldy nude ndi hoic cé
th¢ 18y nudc di, tiém vao ndo chuot nhit tring 2 ~ 3 ngay twdi. Sau 7 ngdy, quan sat
cdc tri¢u ching nhu liét mém, co giat.
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C6 thé xdc dinh KN bé mat bang phian ttng MD huynh quang hoac tim tiéu thé
Negri trong t&€ bao nio.

— Xdc dinkh ARN bang RT — PCR.
25.2.4. Diéu tri

Khi bi dong vat can, ké ca dong vat nuéi (chd, meo) lan dong var hoang dai (cdy,
cdo, ché ring, sdc doi) déu phai rira vét thuong rat kv bang xa phong dé loai nudc bot
chita virut. Néu dong vat nhot lai duge thi ¢ thé 1am test khang thé huynh quang MD
(dIFA) clia mé nio dé xdc dinh KN virut trong nudc bot, tuy séng hodc ndo. Péng thoi
theo d&i con vat trong vong 10 ngay, néu con vit khong biéu hién triéu chimg thi khong
can thi¢t phai di tiém chang. D6t v6i dong vat hoang dai. do khéng the theo ddi duge
nén viéc tiém ching 1a bit budc. Moi cdch chita tri ctia thay lang déu khong duge cong
nhan vi khéng mang lai két qua.

Vi thoi gian U bénh lau nén viéc tiém vacxin va khang thé MD trude khi xuat hién
triéu ching luén ludn dam bao thanh c¢ong.

Vacxin dai 12 vacxin lau d&i nhdt (chi sau vacxin diu mia). Chung virut dau tién
duge tach ra tur bo dai duge goi 1a "Louis Pasteur”. Nguoi ta cho virut nhan 1én trong
phoi vit hoac nio clru va lam bét hoat bang B — propiolacton. V& sau, ngudi ta cai tién
bang cdch cho nhan virut trong ndo chudt 6 (2 — 3 ngay tuoi).

Méi 1an chita bénh phai tiém lién ti€p 21 mai vao bung, mdi ngdy mdt mii véi
luong 16n va rat dau dén. Hién nay, vacxin dai san xuat duge ditng 1€ bao ludng boi
ngudi nuoi cdy mo vao cdc ngay 0, 3, 7, 14 va 28 sau khi bi ché can. Uu diém cla
phuong phdp nay 1a khong can phu thudc vao dong vat, giam s6 lan tiém con 5 mii, tuy
nhién gid thanh dat. Thuoc loai ndy con ¢é vacxin ding t€ bio vero ldy tir than khi
Cercopitheces aethiops.

Loai vacxin phong dai méi dugc goi la "vacxin thé hé hai" duoc phat trién nho ky
thuat tdi 16 hgp ADN. Ngudi ta gin gen tai td hgp glycoprotein khdng nguyén cia virut
vao ADN cla £. coli rdi nudi vi khuan trong néi Ién men sau dé co dac. tinh ché, 1am
bat hoat.
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HUGNG DAN XU LY TRUONG HOP BI PONG VAT CAN

| - CHO, MEO NHA CAN vO cd
1. Dong vit bi nghi la mdc dai
— Gi¢t con vit dé€ xét nghiém xem ¢6 bi dai khong.
— Tiem ching ngay vacxin va huyét thanh khang virut da.
2. Dong vat khong bi nghi la mdc dai

— Quan ly va theo déi sdt sao ché meo it nhat 10 ngdy. Néu khong méc dai thi
khong can tiém ching.

— Néu xuat hién tri¢u chiing dai, phai tiém ching ngay, vira tiém ching vacxin vira
tiem khang huyét thanh khéng virut dai.

Il - DONG VAT HOANG DAI CAN

Do khéng quén 1y va theo déi dige nén can xit 1y ngay béng cdch rita k§ vét thuong
roi tiém chlng vacxin sau d6 phai hop tiém khang huyét thanh chong dai.

8] Viét Nam, nam 1974 Vién Vacxin Nha Trang di san xudt dugc vacxin dat vai
tén thuong phim 14 Rabivax — I1. Day 12 vacxin ¢é dién duoc san xuat 1 ndo chudt &
I = 2 ngdy tudi, gay nhiém béng virut Pasteur — VP vi lam bat hoat hodn toan bing
P — propiolacton. Vién nay ciing dd san xudt huyét thanh khdng dai Anti — Rab, liéu
ding tiém bap (khong tiem mong) 40 IU/kg thé trong.

Bénh dai hién nay vin con dang 12 méi nguy hiém cho con ngudi. Do vay, dan ché
meo ludn phdi duge tiém phong va quan 1¥ chit ché.
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Chuong 26
VIRUT RETRO, HO RETROVIRIDAE

26.1, GIOI THIEU

Virut refro bat nguén tr chit rerro tiéng Hy Lap c6 nghia la ngugc, vi trong qué
trinh nhéan Ién cha chiing ¢6 su phién md nguge. La virut ARN nhung khi nhan lén
lai nh& ADN trung gian. Pay la nhém virut dugc quan tam dic biét do nhiéu 1y do
khac nhau :

- La virut dau tién phét hién thdy c¢6 kha ning gay ung thu.

— €6 khd nang gay hoi ching suy giam mién dich mac phai (AIDS), dang tr& thinh
mo6i hiém hoa cho toan nhin loai.

— Genom cha virut gén vao genom cla 1€ bao chii théng qua ADN trung gian. Lot
dung dac tinh nay c6 theé dung virut 1am vecto dura gen binh thudng vao co thé thay cho
gen bénh. Qud trinh nay goi 1a "liéu phdp gen" (gene therapy).

— Virut retro mang gen phién ma ngugc ¢6 thé sao ARN thanh ADN. Enzym phién
ma ngugc dang trd thanh céng cy loi hai trong k¥ thuat di truyén dung dé thiét lap ngan
hang cADN, tién hanh phdn tng RT — PCR trén mARN va xac diph trinh tu ciia axit
nucleic bang phuong phdp sit dung cdc dideoxinucleotit (phuong phip Sanger).

o chung muc nao dé virut retro vira giong virut ARN vira gidng virut ADN. Chiing
cing dugc xem nhu yéu t§ di truyén nhay (transposon) v cé thé tuong tu nhu thuc
khudn thé Mu.

Hién tugng phién ma ngugc khong phai chi ¢d & virut retro ma con cé & ca virut
viém gan B (HBV) va virut kham hoa lo, nhung khdc & ché cdc virut ndy chira genom ADN.

Néu & vi khudn transposon (gen nhady) cé ngudn gdc tit ADN cla bo gen thi &
eukaryota phén 16n lai bat nguén tir ARN. Cac ARN nay cai xen vao bo gen theo cich
thiic clia virut retro nén goi la retrotransposon hay retroposon va ciing ma ho4 cho
enzym phién mid nguoc. Nhu vay, ¢6 hai loai retroposon mot loai bat ngudn tir ARN cia
t€ bao va mot loai bat ngudn tir ARN cla virut refro.

Retrotrdnspoqon tao ra cdc hat giong nhu virut nhl.mg ching khong thé chui ra ma
chi nam lai trong t&€ bao. G niém vi khudn {(Myxobacteria) va & E.coli cing phdt hién
thdy enzym phién ma nguge chuyén ARN thanh nhiéu doan ADN nho (msDNA —
multicopy small DNA). Enzym phién ma ngugce & vi khudn dugc mi boi mot yéu & di
truyén ngan goi 1a retron. Mic di nhi¢u doan ADN nho duge tao thanh nhung chiic
nang cua ching van con chua duge rd.

Virut retro ¢6 vo ngoai, d6i xiing khong nghiém ngat. C6 nhiéu loai protein. It nhat
¢o hai protein vo ngoai va bay protein trong, trong d6 bén i protein cau triic va ba la
protein phi cau triic (enzym). Cdc enzym ¢6 trong virut bao gém : Enzym phién mi
ngugc, ADN — endonuleaza (integraza) va proteaza.
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26.2. PHAN LOAI

Ho Retroviridae dugc chia thanh ba ho phu 1a : Oncovirinae, Spumavirinae, va
Lentivirinae. '

Oncovirinae gom cdc dai dién gay khoi u hodc khong gay khéi u. Loai gay bénh
cho ngudi la HTLV - 1 va HTLV - 2 (Human T lymphotropic virus) gay bénh bach ciu
t€ bao T. STLV (Simian T lymphotropic virus) la virut phan b6 rong rai & khi, gay u
lympho ¢ linh truéong va giong HLTV — 1 dén 90%.

Spumavirus dugc phat hién thay & mot s6 loai dong vat nhu meo, linh trudng nhung
khong gay bénh. Tén clia virut bat nguén tir hién tugng tao bot (spume) trong cic t€ bao
nuoi cay.

Lentivirus ciing 12 tén bat nguén tir hién tuong gay nhiém cham (lent : cham).
Ching bao gom cdc virut gay thi€u mdu do nhiém trung & ngua, thi€u mau do nhiém
trung & dé, virut gay thi€u hut mién dich & meo va virut gay thi€u hut mién dich & ngudi
(HIV — 1, HIV - 2). Khi lai axit nucleic nhan thdy ching tuong déng 40%. HIV — 2 va
SIV (virut gay suy giam mién dich & khi) con twong déng dén 75%. :

26.3. VIRUT RETRO
26.3.1. Genom cua virut

Genom bao gom hai phan tir ARN (+) giéng nhau bét ciap v6i phéan tir tARN cla
t€ bao nhd cdu ndi hydro. Méi s¢i dai 8,5 — 9,5kb. Sau khi phién ma dugc gin mii
(7 — metylguanin tao lién két 5'P — 5'P) va ddu 3' duge gin dudi polyA. Cic doan nay
khong dugc sao chép khi téng hgp ADN. Mac dit genom cuia virut retro rat giong véi
mARN, nén vé nguyén tac c6 thé hoat dong nhu 1a mARN nhung trong thuc t€ ching
khong hoat dong nhu vay (hinh 26.1).

gp 120 env Enzym phién ma ngudc

gp 41env

a) p7 gag

Lép lipit kép

Protein vat chi
g p 17 gag

ARN sdi don

by Mi_ R US PBS() L gag  pol _env  PBS(H U3 R An

g

Hinh 26.1. a) Cau trac cla virut retro ; b) Genom virut retro (HIV).
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~ O dau hai phéan tir déu ¢6 trinh (W nucleotit giéng nhau goi 1a doan R khong lam
nhiém vy ma hod (terminal redundancy),

~ Ddu 5' cua provirut ¢6 doan duy nhat US {sequence unique).

~ Poan PBS (=) la vi trf gan moi (primer binding site) cia mach ADN (-) nim gin
Us. Moi la tARN cia vat chul.

— L (leading sequence) trinh tw dan dau nam canh PBS (-).

— Gen gag (group specific antigens) ma cho KN dac hiéu nhém, dé 1a cdc protein
cau tric.

— Gen pol ma cho enzym ding trong phién ma nguge. San pham clia gen pol ¢6 hoat
tinh enzym khdc nhau : polymeraza. ribonuclcaza va endonucleaza. Endonucleaza ¢é
hoat tinh integraza hoac lygaza dé pan xen ADN vio NST ciia 1€ bao.

— Cdc gen gag va pol nam canh nhau tao cac gen lién két gag — pol doc mi khic véi
gen md cho protein cau tric. Cac gen nay ma cho proteaza dung dé phan cét polypeptit
I6n (tién than) thanh cdc protein khic nhau va cdc peptit.

— Gen env — cic gen mid cho glycoprotein vé ngodi (envetope).
— P — viing polypurin, ¢ thé 1a vi tri gdn mdi dé tong hop mach ADN (+).
— U3 — Trinh tr duy nhat nam & phia dau 3' caa mdi mach ADN cta provirut.

— Cap — mU ¢ déau 3" dugce thém vao sau khi phién mi v khong duoc sao chép khi
tong hop ADN.

— An — duoi polyA (dai 100 — 200 nucleotit) duge thém vao sau phién ma va khong
duoc sao khi tdng hgp ADN.

— Ciic gen di¢u hoa phién ma bao gdém

+ Gen tat (transactivator of transcription) ma cho protein pi6 diéu hod su kéo dai
phi¢n mi. Thi€u protein nay su phién mi s& két thdc sém.

+ Gen rev imd cho protein rev (pl9) dicu hod su van chuyén cdc ARN tlr nhan vao 1€
bao chat. nha do tong hgp day di cac protein cau tric.

+ Gen vif (virus infective factor) md cho protein p23 [ y&u t8 gdy nhiém, lam tang
khd nang nay chéi gitdp cho virut dé dang xam nhap tir t¢ bio nay sang t¢ bao khdc. Néu
thi€u gen vif virut s¢ mdi kha niang gav nhiém.

+ Gen nef (negative expression factor) md cho y&u td bi¢u hién am tinh, d6 la
protein lam giam biéu hi¢n cia gen.

26.3.2. Chu trinh nhéin 1&én ctia virut refro

Da 6 cdc nghién cu vé chu trinh nhan 1én cla virut retro duge thuc hién & 16p phu
Oncovirinae nhung noi chung citng giéng véi cdc virut retro khic (hinh 26.2).
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. Genom ARN mach don

. Téng hgp mach ADN (-} nhd enzym RT. Diu
tien, méi tARN gén vao vi tri mdi PB (=) trén
sgi khuon ARN. Mach ADN (-) dugc téng hop
ngugc vé phia dau 5’ cla sdi khuén.

. Trinh ty du thira R clia sgi khudn d phia ddu 5'
bi loai bd nhd ribonucteazaH. Trinh ty du thita
R d ddu 3' cla doan ADN {-) méi tdng hop sé
cip déi vdi trinh ty R & dau 3' clia mach ARN
khudn (budc nhay 18n 1) dé tiép tuc t8ng hop
mach ADN {-)

. Khi mach ADN (-) kéo dai tir khuén ARN
dugc phan huy nhd ribonucleazaH. Chi
con mét doan ARN ngdn & vi tri P bén vdi
ribonucleazaH nén khong bi phan huy. Boan
nay sé dudc ding lam méi d& t6ng hgp mach
ADN (+) méi.

. Su t8ng hop mash ADN (-) dén cudi mach
ARN khuon lai tiép tuc vugt chidu dai khuén
nhé& enzym RT cho sgi khac (budc nhay lan 2)
dé tam tang gdp d6i doan U3 - R - U5. ARN
khudn bi phan huy,

. Tir mdi ARN sét lai, mach ADN (+) dudc tdng
hop trén khudn ADN (-).

. Cang nhu trén, mach ADN (+) dudc tdng hgp
tiép tuc vuot chiéu dai mach khudn vao ving
U3 — R - U5 d& hoan thién viéc tdng hop sdi
ADN kép ma mbi ddu déu co trat ty U3 - R -
U5 goi la RTL

Hinh 26.2.

Cac budc tdng hgp ADN kép
tir sgi ARN ddn d virut retro.
{Brock T.D at al. Biology of
Microorganisms, 9 ed.
Prentice Hali, 2000)



Qua trinh ndy bao gém cic budc :
1. Hap phu va xam nhép vao t€ bao

2. Phién md ngugc mot trong hai sgi ARN dé thanh chudi ADN don bd sung
(cADN) tao thanh chuéi lai ARN/cADN

3. Chudi ARN cii b thuy phan. Mach cADN dugc ding lam khuon dé tao chudi
ADN kép dang thang véi 2 dau la cdc doan dai lap lai (LTR).

4. Gén xen ADN kép clia virut vio NST cia vat chi.

5. Phién m@ tao mARN va ARN genom. Dich ma tao protein sém (polymeraza) va
protein mudn (protein cdu tric).

6. Lap rdp trong &€ bao chat (gadn mang t& bao chat).
7. Nay chéi, tao vo ngodi réi thodt ra khéi t& bao.

Quaé trinh nhan lén cha virut rerro bat ddu khi ¢6 su tuong tdc giita glycoprotein
(gp) v ngoai virut véi thu thé tréen bé mat 1€ bao nhiém. Vi du & HIV, qud trinh x4m
nhép vao t€ bao xay ra theo 3 budc : (1) Gan gpl20 véi thu thé CD4 cha 1€ bio Ty, tao
phic hop gpl20 — CD4. (2) Phicc hop nay sau d6 lai gn véi mot thu thé khic goi la
chemokin dé loai bé gpl20 ra khoi virion. O cic t€ bao nhiém khdc nhau ¢6 thu thé
chemokin khic nhau. G t€ bao T4 thu thé nay 1la CXCR4, con & dai thuc bdo va t€ bao
cd tron la CCRS. (3) Khi virion ti€p can t& bao thi vd ngoii s& gan v6i mang sinh chat
théng qua gp41, tién hanh dung hop va ddy capsit vio t€ bao chat, con vd ngoai ndm lai
bén ngoai. O t& bao tua, qué trinh nay chi gém mot budc : gpl120 cta HIV géin vio thu
thé DC - SIGN trén bé mat mang sinh chat, tién hanh dung hop va dua capsit vao t€ bao
chat. T¢ bao tua bi nhiém HIV ciing c6 thé dua HIV vio (€ bao T théng qua qud trinh
trinh dién khiang nguyén.

~ Pdu tién tong hop soi ADN (-). tARN cta vat chii 1am nhiém vu méi gén vao vi ti
PBS (-) (Primer binding site) ndm ¢ bién doan U5 phia ddu 3'. Tuy loai virut ma mét cé
thé khéc nhau. Da sé virut retro ding méi 1a tARNP™, virut gay khoi u & chudt va virut
HIV lai ding tARN"*. Ribonucleaza H phén gidi sgi ARN cii, dé lai sgi cADN (—).

— Chudi ADN thir hai A ADN (+) dugc t8ng hop trén khuon mach ADN (-) tao
thanh chuéi ADN kép dang théng dai hon chudi khuén 1a do c6 su lap doan & ving U3
va U5 dé sau d6 tao thanh cdc doan dai lap lai & ddu mdt cia phan tir (LTR - long
terminal repeats) (hinh 26.2).

— LTR chita hau hét cac tin hi¢u diéu hoa phién ma, chita mot promoter, & mot sd
virut retro con chita mot doan tang cudng (enhancer), cdc tin hiéu két thdc phién ma va
tin hiéu dé gin dusi polyA. Nh& ¢ LTR, virut xen dugc vao NST clia t&€ bao giéng nhu
thé thyc khudn Mu hay transposon & vi khudn dé tr& thanh provirut. Sy biéu hién cia
gen virut dugc kich thich nhd sy hoat hod cdc yéu t6 phién mi (transcription factors)
cla vat chil khi gin vao vi trf trong doan LTR.
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— Mot s6 ban sao ADN dang thang tham duge vao nhan va gin duoce viao NST vat
chu ¢ mot vi tri ngdu nhién.

— Trude hoac trong qud trinh gin xen, it nhit phai ¢ hai cap bazo bi loai khoi méi
doan LTR va mét doan ngan ADN ca té€ bao dugc lap tai (duplication) sao cho virut
dwge nam kep gilta cdc doan ngén lap lai ciing chiéu.

— Khi da nam trong NST cUa vat chi, provirut ¢6 thé & dang tiém an tuy thude vao :
vi tri gdn trén NST, su hoat dong clia promoter, trang thai sinh 1y cla t&€ bao va su c6
mat hay thi€u vang cdc chat diéu hed. Provirut cling ¢6 thé phién mi dé tao thanh ARN
genom va cac mARN ding trong qua trinh tao thanh virut méi.

— Nho ARN - pol. II caa t€ bao, provirut phién ma thanh ARN. Bin phién ma nay
lic ddu c6 chiéu dai xdp xi bing phan tr ARN monomer, sau dé dugc gan dudi
polyadenin ¢ ddu 3' va gin mii metylguanin & ddu 5' sau dé tién hanh cit néi (splicing).

— Cac gen gag, pol va env md cho cdc polyprotein. Protein do gen gag ma hoa bi
proteaza phan cit thanh 4 hodc 5 phan tir ngan la thanh phédn cia 18i virut. Gen pol
bi€u hién cling v6i gen gag (gen lién két pol ~ gag) mi cho polyprotein tién than
(pr180 gag — pol) (vi du & virut gay ung thu bach cau & chim), sau d6 phéan cat nhi€u ldn
nh¢ proteaza cua t& bao. Phitc hop protein thanh thuc ¢é hoat tinh ¢ba enzym phién ma
nguoc, ribonucleaza H va ADN - endonucleaza.

— Gen env md cho protein thong qua mARN da duge cdt néi. San pham dugc phan
cat de loat bo peptit tin hiéu sau dé duge gan glucoza (glycosylation) réi phan cit tiép
tao ra glycoprotein cia vo ngoal. Glycoprotein vo ngoai ¢6 thé 1iép tuc duge tong hgp
cho dén khi tran ngap vio thu thé mang sinh chat dé canh tranh khong cho cdc virut
khdc gin vao thu thé ndy.

Khi protein virut tich luy dén mic nhit dinh sé két hgp vdi ARN dé tao
nucleocapsit gdn mang t¢ bao chét roi chui ra ngoai theo 161 nay chdi.

26.3.3. Su lan truyén

Tuy loai virut rerro ma ¢6 thé lan truyén theo céc con dudng khac nhau.

~ Truyén ngung. Do 1i€p xiic truc 1ié€p thong qua nudc bot, qua ¢6n tring dét, qua
mau hodc qua quan h¢ tinh duc hoac qua sita me.

~ Truyén doc. Vi du virut refro & chim ¢6 thé truyén qua triing hodc & dong vat ¢é
vid ¢6 1hé truyén qua nhau thai vao bao thai.

Provirut cling c6 thé coi 1a mot doan NST va ¢6 thé duoc truyén qua 1& bao con.

26.3.4. Moi tuong tac di truyén _

Do hoat dong clia enzym phién ma nguge thigu chuan xdac nén virut refro khong 6n
dinh vé mat di truyén. Chuing rat dé bi bién déi thanh cdc dang khuyét 1at hodc cac dang
tdi to hop vdi tan sa cao. Vi du, tdi t6 hop c6 thé xay ra gilta cdc genom khi cdc virut
khdc nhau cing nhiém vao mot t€ bio dé tao ra virut di gen (heterogynous virus), trong
d6 hai sgi ARN monome thi moéi soi bat nguén tir mot virut.
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— Trong phién mi ngugc tdi t6 hop cling xudt hién theo co ché déi khudn (copy —
choice) nghia 12 cdt polymeraza khoi mach khuén nay dé chuyén cho mach khudn khac
hoac chuyén cdc mach ADN méi 16ng hop tir mach khuén ndy cho mach khuon khic dé
tao phan tir tai 16 hop.

~ Téi t6 hop cling x4y ra giita cdc axit nucleic cla virut refre nhidm tir ngoai vao
vdi axit nucleic cua virut ¢6 sin trong t€ bao hoac gilfa axit nucleic cla virut retro véi
axit nucleic cua ky chii. Co ché chinh xédc cla tdi 16 hop nay con chua rd. Chang ¢6 thé
xay ra theo co ch& "copy - choice" hoidc theo co ché nit dint rdi néi lai (breakage — and
— reunion) theo dé cdc mach dut trao déi véi nhau réi néi lai tao thanh phan tir tdi 16
hgp. (Xem chuong Di truyén virut).

~ Viéc gan xen genom virut vao NST clia ky chil ¢ thé dan dén su sat nhap cdc gen
cia k¥ chil viao genom virut, lam cho virut mat di mot sé gen can thiél cho qud trinh
nhan lén. Provirut khi€m khuyét nay chi cé thé nhan lén duogc khi ¢6 sy tro gidp cua céc
virut nguyén ven dé b cho cic gen da mat. Genom virut khiém khuyét nay cé chita mot
phdn gen cla t&€ bao va ciing ¢6 thé dugc boc trong vo protein dé tao hat virut khong
hoan thién (pseudotype). Khi nhiém vao cdc 1€ bdo khdc virut nay ¢d thé dua gen cia té
bio ma ching di nhiém lan trude vao 1€ bao méi.

26.3.5. Kha niang gAy ung thu

Khéng phat tat ca nhung nhiéu loai virut retro ¢é kha nang gay ung thu. Virut nay
c6 thé gay chuyén dang t&€ bao, ddn dén hinh thinh khdi u. S& di gay duge khéi u vi
virut mang gen ung thu (oncogen) ma cho protein giy chuyén dang 1€ bao. Gen nay -
dugc phat hién thay & virut Sarcoma Rous vd duge goi 14 gen src. Gen src mi cho
photphoprotein mang hoat tinh kinaza. Enzym nay giy photphoryl hod protein vi su
photphoryl hod protein la co ché diéu hod s hoat dong clBa protein & cukaryota. Tuy
thudc vao protein ma sy photphoryl hod ¢6 thé 1am tiang hay gidm hoat tinh cia né. Gen
chuyén dang tuong ty nhu src duge tim thdy & nhiéu t& bao ung thu ngudi. D6 1a gen
tién ung thu (proto — oncogen). Chiing khong chi thiy & dong vat ¢6 vii ma con & ca con
tring va t€ bao ndm men. Diéu dé goi cho chiing ta thiy ching ¢é tAm quan trong dac
biét dén su dieéu hoa sinh trudng cla 1€ bio.

Virut retro ¢é kha nang gai ciac gen binh thudng cia t€ bao vao genom ciia minh va
bi€u hién ddc di€m clia ching, do vay virut retro duge xem la vecto truyén gen tit t& bao
nay sang t& bao khic. '

Trong cong nghé di truyén ngudi ta ¢ thé gan cdc gen la vao virut dé réi sau dé
gdn vao t€ bao vat chi thay cho cdc gen bénh.

Sau day la mét s6 virut retro quan trong va cic bénh do chiing gay ra.

26.4. VIRUT GAY SUY GIAM MIEN DICH G NGUOI ~ HIV

Hoéi ching suy giam mién dich (AIDS - acquired immunodeficiency symdrome)
dugc Donald Francis va céng tic vién phat hi¢n viao 1981 - 1982 khi chiing minh ¢é
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mdi quan hé gilta trang thai dot nhién mét kha nang MD kém theo su phét trién cdc
bénh co héi va ung thu Kaposi ¢ nhitng ngudi dan 6ng ddng tinh luyén 4i. Ciing vao
thdi ky d6, Robert Gello cho rang nguyén nhan cta AIDS 1a do virut retro. Nam 1982
Luck Montagnie ¢ Vién Pasteur — Paris da phan lap thanh céng virut tir hach lympho
sung cua bénh nhan déng tinh luyén 4i va dat tén 12 virut gay tang sinh bach cdu hat
(LAV — Lymphoadenopathy Associated Virus). Cudi nam 1983, Gello va ctv lai phan
lap duge virut gay ung thu t€ bao T & ngudi (HTLV — Il Human T — cell leukaemia
Virus) tit cdc bénh nhan AIDS rdi sau dé chimg minh virut gay AIDS va LAV Ia giéng
nhau. D¢ trinh nhdm 14n, Uy ban quéc t€ vé virut di dat tén céc virut nay 1a HIV - virut
gy suy gidm mién dich & ngudi (Human Immunodeficiency Virus). Hién nay dugc biét
€6 2 loai HIV : HIV — I (ma trude day goi 1a HTLV - III hay LAV) la tac nhén chi yéu
gay AIDS va HIV — 1I twong tu nhu HIV — I nhung {t nguy hiém va it lan réng hon.

Trai qua hon hai thap ky ké tir khi phdt hién ra bénh nhan AIDS diu tién, AIDS da
phdt trién nhanh chéng & khdp cdc chau luc va da trd thanh dai dich gay ndi kinh hoang
cho ca nhan loai. Theo chuong trinh phéi hgp quéc t&€ vé HIV/AIDS cla Lién hop qudc
(UNAIDS), tinh dé€n diu nam 2004 cé khoang hon 36 triéu ngudi bi nhiém HIV trong
d6 22 triéu ngudi di chét. Binh quan mdi ngay th€ gidi ¢6 thém 16000 ngudi nhiém
HIV. Phén 1én nhitng ngudi mdi bi nhiém dang & hta tudi 15 — 24 va nguy co gay nhiém
HIV déi vé6i phy nir va thanh nién dang tang 1én. Da s& nhitng ngudi nhiém HIV & cic
nuée dang phét trién (95%) bao gém cdc khu vuc Nam M§, An D6, chau Phi va Déng
Nam A. T6c d¢ phét tién HIV & Viet Nam rét nhanh chéng. Tinh dén nam 2004 da cé
70000 ngudi nhiém HIV va hon 6000 trudng hop tir vong do HIV. Ca 61 tinh thanh déu
_¢6 ngudi bi bénh. Nhiém HIV khong chi tap chung & cédc thanh phé 16n ma con lan sang
ca viing sau, viing xa, ving ddng bao dan toc thiéu s6.

26.4.1. Virut HIV

Nguon gde virut HIV. Nhi€u ngudi cho rang HIV bat nguén tir mét loai khi song
trong rimg chau Phi, tuy nhién ciing ¢é ngudi lai cho ring AIDS khéng phai ra dai tir
cac thanh phé hay do ti€p xic vdi mot loai khi ndo d6. Chiée noéi clia né ndm ngay trong
cac ngoi lang & chau Phi (Sudan hay Zaire) va hién hitu tai d6 tir rat 1au nhung khéng c6
co hoi lan rong. Dich AIDS chi boc phét khi ¢6 nhiing thay déi 16n vé sinh théi, su di
dan,... Do con dudng lay nhiém da dang lai chua ¢é thuéc chira hlIll hiéu nén chiing
nhanh choéng lan rong ra khap the gidi.

Mo td hinh thdi va cdu tritc. HIV ¢6 dang hinh c4u, kich thuéc 100 — 120nm. Vo
ngoai cdé cau tao tir 18p lipit kép vdi cdc gai glycoprotein. Mé&i gai c6 hai tiéu don vi
glycoprotein ¢6 khéi lugng 41kDa ky hiéu 13 gp4l cdm xuyén mang lipit kép va
glycoprotein ¢é khéi lugng 120kDa (gpl20) gin vdi gp4l nhd cdu ndi disulfua tao
thanh gp160. Phia trong vé ngoai ¢6 ciu tric hinh ciu duge cau tao tir protein ¢6 khdi
lugng 17kDa nam gita vo ngoai va 18i. Bén trong 1& vO capsit hinh tru cdu tao bdi
" protein c6 khéi lugng 24kDa (p24). Trong ciu triic hinh try 12 hai sgi ARN (+), protein
181 (P7 va P9) va enzym phién ma ngugc (hinh 26.1).
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Phuong thic lan truyén HIV. C6 3 con dudng truyén chinh :

- Lay truyén qua duodng tinh duc déng gidi va khdc gidi, trong d6 nam truyén cho
nit cao hon nif truyén cho nam.

— Qua duong mdau va cdc san phdm tir mdu, bom tiém, tiém chich ma tuy, xam
minh, ghép tang da bi nhiém HIV.

— Truyén tir me sang thai nhi qua nhau thai hoic qua sita me.

HIV khong truyén qua con triing va nuée bot trir khi miéng bi viém.

Khd ndng lay bénh

1. Céc quan thé t& bao bi HIV tan céng bao gom :

— Céc t& bao lympho T hé trg (Ty) ¢6 thu thé CD4 dic hiéu véi gpl20

— T€& bio don nhan, dai thuc bao va cic t&€ bao tuong tu, ching han t& bao tua (& da
va niém mac (Langerhans), & hach lympho), t€ bao thidn kinh dém (microglia) cua hé
than kinh trung wong. Cic t€ bao nay c6 thu thé twong twv CD4 Khi bi nhiém HIV chiing
khong bi chét ma & dang tiém 4n.

Céc t&€ bao co tron, vi du c¢dc t€ bao & thanh dong mach.

2. O virut chinh 13 md lympho. Virut nhén 1én lién tuc trong cdc t& bao ké trén,
tham chi & giai doan ddu khong thdy biéu hién triéu ching.

3. Giai doan ddu nhiém virut trong mau : Lic ddu virut nhan 1én cham. Tuy téng s6
t€ bao T CD," giam nhung s6 lugng t& bao T CD,” bi nhiém virut trong hé tuin hoédn
tang lén. Sau 5 — 10 ngay bi nhiém ¢6 thé phdt hién thay KN p42 trong mau. Sau 10 -
20 ngay lugng virut trong mau (viremia) dat dinh cao va ti€p tuc cao cho dén khi xuat
hién KT dac hiéu (thoi ky bi€n ddi huyét thanh). Sau khi xudt hién KT 1a c6 thé xdc
dinh genom virut trong mau nh& ky thuat PCR.

4. Giai doan khong biéu hién triéu ching. Thai gian G bénh c6 thé khéc nhau (tir
10 — 15 nam) tuy thudc ngudi bénh. Trong thdi ky nay hé théng MD it nhiéu di ngan
can su nhén lén cua virut.

— KT trung hoa khéng gpl20 va gpdl. G bénh nhan thiéu KT trung hoa, viéc

chuyén thanh AIDS nhanh chéng hon, tuy nhién KT khong ngan can dugc su phat trién
ti€p theo cha bénh.

— KT c¢6 trong phan ting gay doc t&€ bao phu thuéc KT (ADCC). KT nay vira phan
ing v6i KN gpl160 trén bé mit t€ bao nhiém vira phan ng véi t€ bao NK, thu hiit t€ bao
nhiém dé 1€ bao NK tiéu diét.

Mot s6 t€ bao T doc (Tc) cé thé nhan mit KN protein do cdc gen gag, env, nef va
pel ma hod.

5. Uc ché mién dich

— Su hoat hod t& bao T va su giam lién tuc s6 lugng t€ bao T CD4.
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Su hoat hod t€ bao T thuc ddy su nhan 1én ciia virut do cic nguyén nhan khdc nhau ;

+ Nhiém kém. Dai thyc bao va 1€ bao TCD] ¢6 thé duoc hoat hod do ¢6 sy nhiém
kém (vi du nhu nhiém da liéu).

+ Siéu KN (superantigen) : Mot s6 thinh phan cua virut hoat dong nhu maot siéu
KN. Khi tuong tic tryc ti€p v6i viing V cia thy thé t& bao T (viing bién déi trén
chudi B cia TCR) s¢ hoat hod t€ bao T ma khong can phii ché bien trudce.

+ Hoat hod 1é bao tua gan HIV. T€ bao tua ndm dudi niém mac va mo lympho ¢6
thé gan v6i HIV va vi thé khong bi nhiém. Su hoat hod 1€ bao tua da gan HIV
s€ lam cho cdc t&€ bao nay cum lai va duoc coi [a ddu hiéu di bi nhiém HIV.

+ Sir dung cocain. Khi thém mot lugng nhé cocain vao 1€ bio don nhan di nhidm
HIV trong nuéi cdy mo thi thdy virut tang cudng nhan 1én, ¢6 1€ 1a do tang cudng
tong hop yéu 16 B — [ yéu 16 bién déi sinh truéng cua 1€ bio don nhan. Diéu
nay giai thich tan s6 chuyén thanh AIDS cao & nhitng ngudi sir dung ma tuy.

+ Yéu t6 hoar nt ung thie (TNF) va interleukin ~ 6 (IL — 6) khdi xuéng su nhan
lén cia HIV wrong 1€ bao don nhén, con IFN.« thi hoat hod dé virut nhan lén
trong céc t€ bao limpho. INF — o cam itng tng hop protein gin vao yéu to
nhan kB (NFkB) & ving LTR cta genom virut. Viéc gin nay hoat hoa su biéu
hién gen virut. Dai thuc bdo nhiém HIV c¢6 th¢ giai phéng mot luong 16n TNF
—ava IL — 6 d¢ cam Gng su biéu hién HIV.

~ Nhiém virut trong mdu (viremia). Su nhan lén manh mé cua virut dan dén lan
song thif hai cua nhiém virut mdu hon 13 trong vong 14 thdng truée khi biéu hién triéu
ching AIDS. Lan séng viremia tedng véi thei diém giam sé lvong KT, dac bi¢t 1a KT
chéng protein p24. G giai doan cudi ciing ca hieu gia KT lan viremia déu giam, ¢6 1€ 1a
do su giam manh quan theé t€ bao CD7 .

— Sy gidm s6 luong lympho T Ia do su nhan 1¢n ctia virut gay chét t& bio T va do
hién tugng apoptosis (hién tugng (€ bio chét theo chwong trinh) su lién két giira thu thé
CD4 va gpl120 da kich thich qud trinh apoptosis. Su kich thich KN cua t€ bao T nhiém
virut cling ¢6 thé gay nén hi¢n tugng nay.

— Su giam t€ bao T do taw thanh hgp bao (syncytium) khi gpl20 gén leén mang t&
bao T s& bt ddu sy sit nhap mang clz 1€ bao cé.thy thé CD4 da nhiém ciing nhi khong
nhi€m virut (theo kiéu dung hop), tao didu kién cho virut di tir t& bao nay sang 1€ bao
khéc va do d6 1am giam s6 lugng t€ bao T. Su xudt hién hop bao thudng 13 dau hiéu cla
nhiém HIV & giai doan cuéi va nhanh chéng chuyén sang giai doan AIDS.

— Su giam t€ bao T do dédp ting mién dich. Khi glycoprotein ciia virut xudt hién trén
mang 1€ bao T dd nhiém lap tic bi tan cong boi t€ bao T doc (Te) hodc bi tan cong theo
phan img gay doc t€ bao phu thuée KT (ADCQ).

248



Su tich [u¥ ADN tu do cua virut trong sinh chat cua té€ bao T nhiém ciing kich thich
sy nhan fén clla virut va gay chél 1€ bao. Virut ciing ¢6 thé nhiém vio ca tién t€ bao T
trong tuyén trc dan téi lam giam s& lugng 1€ bao T trudng thanh.

— Co ché thoat khéi DPUMD. Mac di s8 lugng cic t€ bao chju trach nhiém mién
dich bi giam nghiém trong nhung & mot s6 bénh nhan van thay tang ddp ting mién dich
thé dich va cdn ting nifa & giai doan AIDS.

+ HIV thoit khoi tdc dong cda ¢ ch€ mién dich 1a do ching gin xen vao NST
cua té biao chu,

+ Do hoat dong ctia enzym phién mi nguge c6 nhiéu sai s6t nén tan s6 dot bién &
HIV rat cao. Dot bi€n ¢ viing cpitop cita gpl20 s&€ gitp cho virut tranh duoc su
nhén dién cua KT hinh thanh & giai doan sdm.

+ Ciing nhu d&i voi cdc virut khdc, hiéu qua cha ddp ing mién dich thé dich bao
gi¥ cling kém hon so véi ddp ding mién dich qua trung gian t€ bao. Tuy nhién,
do t¢ bao T bi tan cong manh nén dap ing micn dich € bao ciing bi han ché.

O mot s6 it ngudi tuy bi nhiém HIV nhung khong tién trién thanh AIDS. Diéu d6 ¢
thé giai thich do da bi nhiém virut khuyét tat, do t& bao dich thiéu cac thu thé can thiét
cho virut nhéan lén (CXCR4 va CCR3) hoac do co thé ¢é hé mién dich dic biét.

26.4.2. Biéu hién lam sang

Sau mot thoi gian dai khong biéu hién triéu ching, 80 — 100% bénh nhan sé chuyén
sang dang c6 triéu chiing va sau d6 50 — 100 % bénh nhan phat trién thinh AIDS.

Nam giai doan nhiém HIV da dugc xdc dinh :

Giai doan I. Day 1a giai doan so nhiém hay giai doan clra s6. S6t cdp nhit thoi lién
quan dén bién déi huyét thanh.

Thoi ky 0 bénh g giai doan nay thuong kéo dai 2 — 4 tudn. Trong mdu xuat hién
virut (viremia) va chua ¢6 KT. Ngudi bénh thudng bi s6t, viém hong, néi hach, nhic
dau, khé chiu, phdt ban. Tri¢u ching nay thdy & 50 ~ 95% bénh nhan nhung khéng biéu
hién ddu hiéu dac trung, nén khi chan dodn dé bi nhidm v6i céc bénh khde. Sy ¢6 mat
HIV trong mdu duge khéng dinh thong qua xdc dinh ARN virut bang k§ thuat PCR. KT
khiang gpl20 va gp41 xudt hién sém. KT khdng p24 xudt hién sau 6 tuan. Do vay déi
v&i cidc bénh nhan "am tinh" can xdc dinh KT sau 6 tuan.

Giai dogn 2. Nhiém HIV khong kém theo triéu chitng.

Nhiéu bénh nhan khi xét nghiém huyét thanh duong tinh nhung khong biéu hién
triéu chitng hodc biéu hién rat nhe nhu nhic ddu va ndi hach. Lugng t€ bao T CD}
giam 1a biéu hién 16 nhat cia nhiém HIV. Tuy nhién, lugng t€ bao T CD} khong gidng
nhau & mdi ngudi, do d6 cdn xdc dinh nhiéu lan. Hon nita lugng t€ bao T CDJ khéng
hoan toan ty 1é thuan véi mirc do trdm trong cha bénh. O mot s6 ngudi, tuy lugng t€ bao
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T CDj thdp nhung khong biéu hién trieu ching, mot s6 ngudi khdc ¢ luong t€ bao
T CDj cao nhung lai biéu hién triéu chitng.

— KN p24 tang lén trong mau phan dnh mic d¢ nhéan lén cia virut ma hé théng bao
vé cha co thé khéng ki€m soét dugc.

— Midc d¢ nhi€m ciing dugc thé hién thong qua sy c6 mat cha nhiéu loai phan tit hoa
tan trong huyé€t thanh, cé kha nang hoat hod bach cdu, vi du nhu B, — microglobulin,
thu thé hoa tan IL ~ 2 vA CD8 hoa tan (chi do t& bao T CD; t8ng hop), neopterin (dugc
tao thanh do hoat hod € bao don nhan). Do vay, d6i véi cdc bénh nhan khéng biéu hién
tri¢u ching can phai ki€m tra lai khong chi d6i véi viec giam s6 lugng t& bao T CD]
ma con phai xem xét viéc tang lién tuc cdc phan tir hoa tan dac trung do su nhiém
HIVc¢é triéu ching tién trién cham.

Giai dogn 3. Nhiém HIV c6 trieu chiing giai doan sém.

Viéc chuyén giai doan tir khong triéu chiing sang ¢6 triéu chitng thé hién théng qua
s6t, va m6 héi vé dém, tiéu chay man (do nhiém virut & mang nhay ru6t), ndi hach (chi
thdy & mét s6 ngudi) va dau dau.

Ung thu Kaposi ¢6 thé xu4t hién sém.

Bit ddu xuéit hién cdc bénh co hoi, dac biét 1a candidoz (do Candida albicans) noi
miéng, tang bach cdu niém mac miéng, nhiém tring dudng hé hdp (trén v dudi) va
viém quanh rang (nha chu).

Giai doan 4. Nhiém HIV c¢6 triéu ching giai doan mudn. Khi s6 lugng t& bao

T CDj cang giam thi nguy co bénh co hoi cang ting. Vi du, khi gidm xudng 200 t&
bao/ml dé bi vieém phdi va beénh lién quan t6i ndo do Toxoplasma. Khi gidm con 100 6
bac/ml dé bi nhiém hén hop Mycobacterium avium — intracellulare hoac CMV, phét
trién Candida thyc quan, viém phéi do herpes khi co thé da suy kiét. Viéc giai phéng
TNF 1a dédu hiéu buéc vao giai doan AIDS ti€n trién va co thé di kiét sitc.

Giai doan 5. Nhiém HIV giai doan tién trién

Luong t€ bao T CD} giam chi cdn 50 t&€ bao/ml lam m4t hoan toan kha ning MD.
3 giai doan nay c6 thé xudt hién tdt ca cc loai nhiém triing co hoi.

Cic biéu hién cha AIDS bao gém :
- Nhiém trung co héi.

— Hai ching suy kiét ti€n trién & ngudi 16n nhung téc dé suy kiét lai dién ra cham &
thanh thi€u nién.

— V4i bénh nhan AIDS 14 thanh thi€u nién thi cdc nhiém tring thudng xuyén khong
duoc xem la nhiém tring co hoi, vi du viém phéi do vi khuén tdi nhiém hoac lao phéi.

— Mot 56 ung thu nhu Kaposi, u lympho dugc coi 12 dic trung ctia AIDS.
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~ Céac bénh tam thén nhu bénh nao (gidm tri nhd), bénh viém chat tring nao.
— Viém phéi k& moé lympho.
Cdc bénh co héi bao gom :
— Bénh do dong vdt don bao va ky sinh.
+ Ti¢u chay do Cryprosporidium spp. Do t8n thuong tiéu trang gy tiéu chay lién
tuc nhiéu thdng din i suy kiét réi chét.
+ Viém phéi do Prneumocystis carini. 65% bénh nhan AIDS mic bénh nay, c¢6 thé
kém theo u lympho mé dudi da (Sarcoma kaposi).
+ Nhiém giun ngoai dudmg tiéu hod gay viem phdi, viém mang n3o hoic rai réc
toan than.
+ Nhiém Toxoplasma gondii gy viém phéi, viém mang ndo.
— Bénh ndm
+ Nhiém Candida albicans gay viem thuc quan, nhi€ém & miéng tao mang tring & ludi.
+ Penicillium marneffei gay nhiém lan toa & da, phéi, dudng tiéu hod, nhiém méu
va nhiéu co quan khic.
— Cdc bénh nhiém vi khudn
+ Nhiém lao : tir lao phéi d&n lao tdn man dudng m4u.
+ Nhi€m Mycobaterium avium khong dién hinh (ching ngoai lao) rii rdc.
— Nhiém virut
+ Nhiém virut CMV (Cytomegalovirus). Nhiém dudng tiéu hod, hé hap hoic thin
Kinh trung vong.
+ Nhiém Herpes simplex hay gap & quanh miéng, bd phén sinh duc, hiu mén, tao & loét.
+ Herpes zoster (bénh zona) gay dau rét, gap & nhiéu ving hai bén mét, lién sudn,
duéi lung, trén canh sudn.
— Cdc bénh ung rhu
+ Sarcoma Kaposi 14 u dc tinh ¢6 lién quan dén AIDS nhiéu nhit, gay t6n thuong
mau dé hong hodc d6 tia, ndi thanh u cuc & trén da, khong dau, cing va lan
rong. C6 thé gép & bat cf noi nao trén da, & niém mac mili, trong vdm hong. It
gdp ¢ tf chi, khéng ¢6 & 1ong ban tay, chan. Sarcoma Kap051 dugce cot la bénh
chi thi cha AIDS.
+ U lympho giéi han & ndo. Ciing 12 u 4c tinh khu tri & ndo, gay bién ddi nhan
cach, co giat.

26.4.3. Chan doan
K§ thuat khd nhay va dac hieu dwugc diing nhiéu dé chdn dodn HIV hién nay 1a MD
huynh quang va Western blot.

26.4.3.1. MD huynh quang. Cho phép phét hién KT khdng HIV trong huyét
thanh. KN 14y tir t& bao lympho nuéi cdy mé nhiém HIV.
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— O giai doan ddu méi bi nhiém néu xdc dinh KT khang HIV bang MD huynh
quang sé khong thuin tién ma can phai doi sau hai thang hoac & hiau hét bénh nhan thi
phai doi sau 5 - 8 thang thi méi xdc dinh dugce KT, do vay thdi ky ddu ¢6 thé lua chon
cac phuong phdp khdc nhu :

+ Xdc dinh su ¢6 mit cla virut trong mdu (viremia) bang k¥ thuat RT —~ PCR.

+ Xdc dinh KN p24 bang phuong phdp MD enzym cdi tién, trong 46 xit 1¥ bing axit
dé phd huy phitc hgp MD nhim giai phéng KN.

— O giai doan mudn viéc nghién ciu huyét thanh cé thé cho két qua am tinh gia
vi hiéu gid KT giam do virut m3i duge tao thinh nhiéu nh® gidm cdc t€ bao clia hé
théng MD.

— Khéng dung phuong phdp xdc dinh KT dé chin dodn nhiém HIV & tré so sinh vi
trong mdu treé di ¢6 san KT IgG do me truyén va KT ¢é thé tén tai dén mét nam tham
chi lau hon, do vay cin diing cic phuong phédp khdc nhur :

Xdc dinh KN p24 cho két qua duong tinh 85 — 95% & tré sau 4 thdng tudi. Néu nho
hon s& thiéu chinh xdc.

Xac dinh IgA dic hiéu trong huyét thanh va trong nudc tiéu. IgA duge tao thanh
trong bao thai va khong duge truyén ti me sang con nén hiéu gia trong huyét thanh 1a
thap. IgA (i€t khong ¢6 khad nang tudn hoan. Sau 3 thing tudi mdi cé hiéu gid thuc su. O
mot s6 trudng hgp néu xdc dinh thiy duong tinh ¢6 thé 1a do mot phan nhd IgA cia me
truyén cho con qua nhau thai hodc bio thai va phan itng véi khang nguyén HIV hoa tan
do me truyén qua nhau thai. .

26.4.3.2. Western Blot 1a phuong phdp thudng dung dé xdc dinh KT trong huyét
thanh. Xét nghieém cho k&t qua duong tinh khi phét hién thdy KT khdng p24, p31,gp41,
gpl120.

26.4.4. Diéu tri
Hodq tri liéu. (Xem thém chuong cdc bién phdp chéng virut). Céc thuée dung cho
bénh nhan nhiém HIV, dugc x€p theo co ché tac dung :

a) Cdc chdt ttc ché enzym phién md ngioc

— Zidovudin (ZDV) téh ci 1a azidotimidin (AZT) AZT ¢6 thé lam giam lugng virut
trong méau do d6 lam giam sy thi€u hut 1€ bdo T CD] . AZT thudng dugc dung cho bénh
nhan cé lugng t€ bao CD} > 500/ml, cho phu nif ¢4 thai, cho tré so sinh bi nhiém virot
qua me, cho ngudi nghi ta bi nhiém ngau nhién (do tiém chich ma tuy hay do bi x4m
pham tinh duc).

St dung lau dii cho hi¢u qua thap Ia do virut da khing AZT (vi du dot bién trong
gen RT). Phan dng phu ¢6 thé xuat hién & 40% bénh nhan nhu xudt huyét, gidm bach
cdu trung tinh. Khi ¢é nguy co bién tinh cdn giam liéu lugng vi ding thém thudc phu
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d€ ngan nglia sy ic ché tao mau (vi dy ding trimetoprim v sulphametoxasol) hoic thay
han céc chit chéng virut khéc.

— Zalcitabin (ddC) dugce sir dung khi virut da khdng AZT hoac cho bénh nhan bi di
ing v&i AZT. Thudc nay co thé gay phan dng phu nghiém trong nhu viém truc than
kinh ngoai bién gidc quan van dong va viém tuy.

— Didanozil (ddl) duge diing dé diéu tri bénh nhan can lam sang va c6 thé kéo dai
thot gian s6ng.

- Stavudin (d4T) (ic ché enzym RT gidng nhu AZT nhung it déc hon. Mic du doi
khi ciing cé thé doc cho gan hoac than.

— Nevirapin 14 chat két thac chudi nucleozit gin vao mang ky nudc clia enzym RT &
vi trf khdc v&i vi tri gdn clia cdc chat e ché. Nho thé cdc ching HIV db khéng lai cdc
chit e ch€ enzym RT van bi man cam vdi nevizapin.

b) Cac chdt nwong tdc vii protein diéu hoa ciia HIV .

— Hién nay dang thir nghiém cdc hop chit gay bét hoat cdc san phdm cua cédc gen
diéu hoa Tat va Rev.

— Ding vects 12 virut adeno ma cho doan ARN déi nghia (RNA — antisense) gan
vao vung TAR (noi ma protein Tat s& gan) do dé dc ché sy nhan lén ca virut.

c) Cdc chdt itc ché proteaza. Vi du saquinavir, ritonavir va indinavir 13 cdc peptit
tong hop, khong bi phan giai va ¢6 (thé gan vio trung tam hoat dong clia proteaza cla
HIV, lam mat chic nang cla proteaza. Cic chat nay thudng duge dung phoi hop véi cac
chat ttc ché€ enzym RT.

d) Liéu phdp phoi hgp. Viéc sit dung phoi hgp cdc loai thude ¢é co ché tdc dung
khdc nhau theo kiéu pha rwou "cocktail” ¢é thé ngin can tinh trang khdng thudc dang
dién ra nhanh chéng & virut. Vi du, khi phéi hop hai hay nhiéu chat tc ché enzym RT
cé thé giam tinh khang thuéc cla cic ching do ¢é su dot bién nhiéu noi trong gen RT.
Phat hop hai hay nhic¢u chat tic dung vao cdc khau khdc nhau cda chu trinh nhan lén cé
thé lam gidm han tinh khing thudc clia virut. Khi st dung phdi hop sé cho phép dung
li€u thdp va do d6 giam phéan Gng phu.

e) Lién phdp duw phong

Viéc ngin chan boi nhiém luon dong vai trd quan trong trong diéu tri HIV.

— Du phong viém phéi do Prenmocystis carnini,

— Thudng xuyén ding trimetoprim — sulphametoxasol dé€ phong bénh do Toxoplasma,
Nocardia, cdc bénh ti¢u chay, ho hdp do vi khudn. Dapson va pentamidin 1a thudc du
trit danh cho bénh nhin méan cdm véi trimetoprim va sulphametoxasol.

— Du phong viém mang mach vong mac thuong dung foscarnet va galcyclovir.

— Du phong lao do Mycobacterium tuberculosis va lao thong thuong nén dung
isoniazit. Du phong bang vacxin (xem chuong "Céc bién phdp chéng virut").
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26.4.5. Trach nhiém va léng nhan ai

Cach day hon hai thap ky, khi phét hién ra HIV it ai ¢6 thé du dodn ring ching sé
lan tran khép chau luc gay tham hoa cho ca thé gidi. Ngiy nay; tat ca cdc Quéc gia déu
phai d6i mat véi HIV/AIDS, nhung dac biét 1 & cdc nuéc dang phat trién thi bénh nay
lai dang hoanh hanh rat dir doi. Ngh&o dé6i va dan trf thdp di ti€p tay cho AIDS, 1am
bang hoai xa héi, pha huy cac thanh qué nhiéu nim clia méi quéc gia.

Hon lic nao hét, cong dong the€ gidi phai nhéan thic r& mic do nghiém trong cia
AIDS d¢€ c6 hanh dong tich cuc hon cifu 14y thé giéi. M&i thanh vién trong xa hoi phai
dong tam hiép luc trong d4u tranh chéng AIDS.

HIV khong lay qua dudng an udng va cdc vat dung hiang ngay, do dé bénh nhan
AIDS van c¢6 thé chung séng trong gia dinh va hoi nhap véi cong déng. Khong nén ky
thi va phén bi¢t déi xir vdi ho, trdi lai cdn 16i kéo ho tham gia vao cudc ddu tranh chung
va giip ho tan dung quang ddi con lai dé song sao cho c6 ich, gép phidn phuc vu gia
dinh va xa héi. "Cling chung s6ng va dugc yéu thuong” 1a udc nguyén clia ho va cling 12
thong diép gii t6i moi ngudi.

26.5. VIRUT UNG THU BACH CAU TE BAO T G NGUOI

Virut gay ung thu bach cdu t€ bao T & ngudi (Human T - cell leukaemiallymphoma),
doi khi con duge goi 1a virut huéng lympho T (Human lymphotropic virus) bao gém
nhi€u loai, nhung thudng quan tam dén hai loai chinh 1a HTLV — I va HTLV - 1L

HTLV - I'1a bénh dia phuong & mién Nam Nhat Ban, ving Caribé, Malanesia, viing
nam Sahara chau Phi v Trung, Nam M3. Ty 1&¢ mic & ngudi 16n 12 5 — 27%. O My
HTLV -1 va II chiém 0,025% & nguot cho méu, 7 — 49% & ngudi tiém chich ma tuy.

HTLYV c6 kha nang gay ung thu t€ bao T & ngudi nhung theo mét co ché khdc véi
cac thanh vién khdc cia virut refro. Chiing khong c¢6 gen gay ung thu nén su ting sinh
cla t& bao T c6 thé la do hoat hod phién mi dang trans (transactivation of transcription)
hoédc do gen tat cta virut mi cho protein kich thich cdc gen clia t€ bao téng hgp protein
li€n quan dé€n qud trinh phan bao. Ngoai kha nang gay ung thu, chiing con gay cdc bénh
1ié¢t nhe chi dudi, co cing nhiét d6i (tropical spatric paraporestis), mét dang viém tuy
song tién trién cham, biéu hién tridu ching co citng vd mat diéu hoa. Thai k¥ tiém an ké
tr khi nhi€ém virut dén khi xuat hién cdc triéu ching ung thu va viém tuy séng kéo dai
nhiéu nam.

26.5.1. M6 ta virut

HTLV -1 va HTLV - II 14 thanh vién cla ho phu Oncovirinae, khiac véi HIV — I va
HIV —II 12 thanh vién cla ho phu Lentivirinae. HTLV — I dugc phét hién nam 1980 tai
Nhat Ban trong t€ bao T cta bénh nhan ATL (bénh ung thu t&€ bao T & ngudi trudng
thanh — Adult T — cell leukaemia). Cling gidng nhu virut retro khdc, genom 12 hai chudi
ARN donm, (+), ciing chita cdc gen gag, pol, env, ngoai ra con ¢6 gen py. O hai ddu cia
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doan dai 1ap lai LTR. Gen gag ma cho céc protein ciu triic P19, P24 va P15. Gen
protein mé cho proteaza, gen pol mi cho polymeraza phién ma nguge, gen env mé cho
glycoprotein vd ngoai gp24 va gp46, cdn gen py ndm gifta gen env va LTR ma cho
protein diéu hoa tat va rex. Genom ¢6 3 khung doc md. Trinh tu py tham gia vao
chuyén dang ung thu nhung doan niy lai khéng tuong déng véi genom ciia t€ bao chi
nén c6 1€ chiing khong phai 1a oncogen thong thudng.

Khi xam nhdp vao t€ bao, ARN bién déi thanh ADN trung gian nh& enzym phién
mi ngugc cha virut, sau dé gan xen vao NST cla t€ bao. Vi tri gin xen khong dac hiéu
ma khdc nhau & cdc bénh nhan ATL khédc nhau nén ¢é 1& né khong tham gia truc ti€p
vao sy hoat hod cc gen ung thu (oncogen).

HTLV —II dugc phan lap nam 1982, thudng ¢ mot s6 qudn thé dan cv da dd & chau
M¥ va ngudi lun Pygmy & Trung Phi vé6i ty 1& mic 7 — 9%. Ngoai kha ning gy ung thu,
chua thiy c6 nhitng lién quan cta virut nay véi cic bénh khéc.

Vé cdu tao va con dudng 1ay truyén ciing giéng nhu & HTLV - L. Tuy nhién, genom
ctia HTLV — I chi tuong déng mét phdn véi genom cia HTLV — I

26.5.2. Chan doan

Phuong phdp huyét thanh hoc

- K¥ thuat MD enzym (EIA) 1a mét phuong phdp nhay nhung tinh dac hiéu kém.

— Western Blot (WB) la phuong phdp ¢é do nhay cao va dic hiéu cho tiing san
phdm gen.

Phuong phédp xdc dinh KN gag

Dung huyét thanh thoé chita KT khiang KN gag. Day 1a phuong phdp rat nhay va
thuén tién.

Phuong phdp sinh hoc phén ti

— Lai Southern Blot (SB). Sau khi dién di ADN cho san pham lai v6i miu do HTLV
— I va II. Phuong phép s& kém nhay néu lugng virut it.

— PCR duing dé€ phan biét HTLV — I va II 1a phuong phdp cé do nhay cao va dac hiéu.
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Chuong 27
VIRUT PICORNA, HO PICORNAVIRIDAE

27.1. GIGI THIEU

Picorna bat ngudn tir chit pico 1a nho, rna 13 axit ribonucleic, 14 virut nho hinh cau,
duting kinh trung binh 22 — 30nm. chita genom ARN don, (+). Hiu hét virut picorna ¢é
hé¢ thong vat chi hep, mot $6 gay bénh nghiém trong cho ngudi va dong vat. Ho nay cd
S5chila:

— Aphtovirus gom 7 serotyp chi yéu gay nhiém ¢ dong vat mong gudc ché (vi du
benh 16 moém long mdng).

~ Cardiovirus chu y&u nhiém vio bon gam nhidm. mic di vat chd 1y nhién chinh
con chua ré, chi ¢6 mot serotyp, thudng gay bénh viém nio, viém co tim (myocarditis)
d bon gam nham.

— Enterovirus 14 nhém i6n, bao gém cdc virut gay bénh nghiém trong & ngudi va
dong vat. Thude chi nay gom <6 virut polio (gay bénh bai lict), covsackie (gay viém
mang ndo, viém hong rop...). Echio (gay viém ming ndo khong dac hiéu, lién quan dén
nhi¢u bénh dudng hé hap va ticéu hod).

— Hepatovirus — nhom virut viém gan A,

— Rhinovirus 1a nhém virut lay nhiém dudng ho hip trén cta dong vat ¢6 vi va gay
cam lanh thudng ¢ ngudi.

(Gan day phat hién thay mot s& virut rhine nhung chua duge x&p vho cde chi, bao
gém virut rhine gay bénh cho ngua (1yp 1, 2), virut rhine gay bénh cho ¢én tring nhu
gay liét ¢ d¢, virut typ C & rudi gidm, virui gay liét ¢ ong...

Virion. Capsit hinh khoi da dién 20 mat tam gidc déu. gém 60 dudi don vi, moi don
vi chia mot phan tor gom 4 polypepiit chinh ky hiéu VP1, VP2, VP3 v VP4, Ba
polypeptit ddu nam trén bé mit virion cdn polypeptit sau nam ¢ trong 13i gan v6i ARN.
Genom 1a mot phan 16 ARN don, (+), dang thing, dai 2.5 x 10°, ddu 3’ ¢é gin dudi
polvA, con dau 5" lién két cong hod ter vl mot protein do virut mi hod, goi la VPg.

3 virut cardio va aphtho, gan dau 5" cia ARN ¢on ¢6 ving polyC. D6 fa céu tric
thi cdp ma chiéu dai ¢6é thé khac nhau tuy chungj G virut rhino va entero khong ¢o
ving ndy.

27.2, QUA TRINH NHAN LEN

Virut nhin 1&n trong t&€ bao chat. Dau tién virut gin vao thy thé nim trén mang sinh
chit cla t&€ bao chi, sau dé vao 1€ bio theo co ché nhap bao va 1ién hanh cai vo trong
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endosom hodc lysoxom. Sau khi duoc gidi phdng khoi capsit, ARN lap tic bit ddu dich
md & vi tri gan ddu 5' € tao thanh mot polyprotein. Polyprotein nay lic ddu phan cat
thanh 3 protein tién chat 14 VP1, VP2 va VP3. Méi protein lai tién hanh phan cét tiép
(hinh 27.1).

VP9 ARN virut PolyA
5' Y
Dich ma
T Polyprotein
Phan cét
—v
VP1 ! VP2 | VP3
VPO VP1 VP3 Proteaza, VP9, ARNpolymeraza

VP2 VP4

Hinh 27.1. Sad dd sinh tdng hdp protein cla virut polio.

— VPI cat ra thanh VP1A, VPIB, VPIC va VPID. D6 1a protein capsit.

- VP2 cat thanh VP2A, VP2B. Dé 12 KN cia vat chit va VP2C tham gia vao téng
hop ARN.

— VP3 tién hanh tu cat thanh VP3A, VP3B (VPg), VP3C (proteaza ding phan cit
héau hét cac protein) va VP3D (ARN polymeraza 1am nhiém vu kéo dai chudi ARN méi
tong hop trén khusn ARN. Soi (-) dugc t6ng hop trén khuon soi (+). Diu soi (+) duoe
udn lai thanh hinh kep t6¢ dé lam méi cho t6ng hop soi (-). K&t qua 1a tao ra mot phan
tlr "dip", ¢6 chiéu dai gap déi genom.

Dé lap rap, trude hét cdn phan cit VPI tao thanh mot protome (don phan gdc) 58
chua hoan thi¢n chita VPO, VP1 va VP3. Céc protome ndy s& lién két véi mot genom
ARN d¢ tao thanh tién virion (provirion). Trong qué trinh hoan thién, phan 16n hodc tat
ca cdc phan tr VPO déu bi phan cit s€ tao thanh VP2 va VP4. Sau ldp rdp, virion trudng
thanh ra khoi t€ bao nhd tan bao. Mot s virut picorna, vi du HAV c¢6 thé giy nhiém
nhung khong giy tan bao. |

Phéan dudi day gidi thiéu mot sé virut picorna giy bénh quan trong & ngudi va gia

- stc nhu bai liét, viem mang ndo, viém gan A, 16 mém long méng.

27.3. BENH BAI LIET

Sot bai liét con goi la bénh viem tuy xdm (poliomyelitis — bat ngudn tir tiéng Hylap
polios la xdm va myelos — tuy s6ng) 1a bénh nhiém virut cdp dudng tiéu hod nhmg lai
cé bi¢u hién 1am sang cha t6n thuong hé than kinh trung uong. Bénh gay ra b&i mot
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trong 3 typ virut polio 1, 2, va 3, lan truyén qua dudng phan — miéng, dac biét 1a & noi
¢6 tinh trang vé sinh y&u kém. Bénh lan truyén thudng do s dung ngudn nudc nhiém
phan. Bénh hay gap & tré em mdi sinh dén 15 tudi, ty 1& mac cao nhat 1a tir 1 — 5 tudi
cho nén cdn goi 1a bénh bai liét tré em. Céic cd thé khong tao duge MD khi & tuéi
4u tho. Ngudi 16n cling cé thé bi mic néu chua dugc MD. Nguy co nhiém tang l1én
¢ phu nit ¢ thai, ngudi cdt amidan, ngudi bi chin thuong hoiic dang ding vacxin khing
vi khuan.

27.3.1. Triéu ching lam sang

Thoi gian G bénh 12 7 — 14 ngay ké tir khi phoi phiém. Lic dau virut nhan lén &
hong va rudt, sau vai ngay lan dén hé bach huyét roi vao mdu, ti€p dé theo soi than kinh
dén tuy sdng va ndo. Tai day ching vugt qua hang rio mdu ndo x4m nhép vao than kinh
van dong cla tuy séng hoac cua cudng nfo. Khi t& bao thin kinh bi phd huy, ca sé bi
teo va liét.

Bi€u hién lam sang cla bénh bai liét rat da dang, tuy thuoc vao ting loai bénh. o}
thé nhe khong biéu hién triéu ching rd rét nhu : s6t nhe, viém hong, ho, dau bung nén
mura, an khong ngon, én lanh giéng nhu ciim. Bénh phuc héi nhanh va khé phan biét vai
cdc triéu chung clia cdc bénh khic. Ty 1€ bi liét rat thip, cac trudng hop nang la liét mot
chi (chan hoac tay) dén 2, 3 hoic 4 chi, liét co nguc, co bung, dé lai di ching sudt doi.
Bénh ning nita la liét hanh tuy, viém mang ndo, liét ho hip va t vong.

Bénh bai liét duge chia thanh cédc loai :

— Viém tuy xam dang thui chét (abortive poliomyelitis).Virut chi nhiém vao hong va
ru¢t gay triéu chiing gidng cum va réi loan da day.

— Viém tuy xam khong liét (nonparalytic poliomyelitis). Céc triéu chimg kém ciing
co dac biét 1a co ¢6 va lung.

~ Viém tuy xam gay liét (paralytic poliomyelitis) rdt it gap. Cdc triéu ching biéu
hién lic ddu nhe sau cung 1 liét cic co.

= Viém tuy xdm hanh ruy (bullbar poliomyelitis) tic dong dén co clia hé ho hap gay
suy ho hap.

27.3.2. Phong chong

Tuy khong ¢é thudc chong bai liét nhung viéc tiém phong vacxin ¢é thé trinh duge
bénh. C6 hai loai vacxin dang duge luu hanh. Vacxin bai liét bat hoat IPV (inactivated
polio vaccine) cdn goi 12 vacxin Salk diing dé tiém, san xudt tir 3 ching polio nudi cdy
mo, duge 1am bét hoat bang p — propiolacton hoac formalin. Vacxin tao MD trong mau
t6t nhung MD dudng rudt lai kém. Vacxin Salk an tean vi virut khéng nhan 1én dugc.
Hién d3 cé vacxin cai tién elPV (enhanced — potency IPV) ¢6 tinh cong hiéu cao.
Vacxin duge khuyén cdo sir dung 4 liéu trong dot tiém ching thudng quy.

Vacxin thit hai 12 vacxin s6ng giam doc luc OPV (oral polio vaccine) con goi la
vacxin Sabin, ding dé uéng. Vacxin dugc sdn xudt tir 3 chung polio, cho nhan lén trong
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t€ bao than khi. Vacxin Sabin rat an toan va ¢é ddp ung KT trong mau t6t. Tré em udng
vacxin ¢6 kha nang chdng nhiém duong tiéu hod do hinh thanh IgA. Tuy nhién, doi khi
cling bi méc bénh lién quan dén viéc udng vacxin OPV (VAPP — vaccine Associated
Paralytic polio myechitis) mac du ty 1& rat thap (1/800000 — I triéu).

G Viet Nam, vacxin Sabin da dugc san xuat tai Vién Vé sinh Dich ¢ Trung uong va
dd gop vao su thanh cong cia Chuong trinh Qudc gia thanh todn bénh bai liét. Viét
Nam did tuyén bo thanh todn xong bénh bai liét. Tuy nhién, cdn nhiéu ving trén thé gidi
bénh bai liét vAn dang hoidnh hanh. Méi hiém hoa cla can bénh nay sé khong xay ra véi
tré em néu cdc bac phu huynh ¥ thirc duge tdm quan trong cla viéc tiém phong.

27.4. VIEM GAN A

Viém gan A hay con goi 1a viém gan nhiém trung, 12 mot bénh viém cap, lay
truyén qua thic an, nude uéng, nhiém phan hoiac 1ay truyén do an dong vat hai vo nhu :
s0 chua nau chin vi chang loc va tich luy virut trong nudc. Mdi nam trén thé gigi ¢
khodng 1,5 tri¢u ngudi nhiém HAV. Ty 1& ngudi mang antiHAV la 15 — 100%, con &
Viét Nam, ty 1& ndy & ngudi trudng thanh 1a 95 - 100%.

Viém gan A do virut ARN (HAV - Hepatitis A virus, ho Picornaviridae) gay ra.

~ Virion khéng c6 v6 ngoai, cdu tric hinh khéi d6i xing, dudng kinh 27nm. Capsit
c6 4 polypeptit ky hiéu VPL (cé khéi luong la 30000), VP2 24000 — 27000, VP3
(21000 — 23000), VP (4 7000 — 14000).

27.4.1. Triéu ching lim sang

HAYV sau khi vao dubdng tiéu hod, bam vao thanh rudt rdi qua thanh rudt chui vao
méu dé dén gan. Sau khi nhén lén, cic virut duge boc trong bong va chui vao mat. G
mat, virut thodt khéi mang bong dé€ nhiém vao cdc t€ bao gan khac hoac vao rudt réi
qua phan dé thodt ra ngoai moi trudng. Thoi gian 4 bénh thuong 1a 2 — 4 tudn, nén doi
khi e¢on goi 1a viém gan u bénh ngdn. Viém gan A dugc coi 1a bénh ¢6 thoi han. Tuy
nhién, thdi gian bi bénh cdn ty thudc vao nhiéu yéu té nhu liéu lugng va tinh doc cua
virut nhiém vao co thé, wéi téc ngudi bénh va su hoat dong cla hé théng MD. Bénh &
tré em thudng nhe hon & ngudi 16n. Triéu ching lic ddu bao gdém chdn an, buén nén,
nudc tiéu sdm mdu va vang da. Nhung cling ¢6 trudng hop khong thiy vang da.

27.4.2, Chan doan

Chén dodn viém gan A dua trén xét nghiém chic ning gan, quan sat triéu ching
lam sang, xdc dinh virut dudi kinh hién vi dién tlr, 1am phan ving huyét thanh dé tim KN
virut hoac KT khang virut. Viéc quan sat virut thuong rat khé vi trong sudt giai doan
cdp tinh, lugng virut rit {t. Nguge lai, ching tiét nhiéu ra phéan, khoang 2 tuin trudc khi
xudt hién triéu ching lam sang. HAV duge xdc dinh nhd cdc phuong phdp RIA, ELISA,
MD huynh quang va RT — PCR.
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27.4.3. Phong bénh

Rat may la bénh viem gan A hiém khi gay tr vong. Ngudi bénh phuc héi din sau
2 - 6 tan. Van chua c6 thudc chita viém gan A ngoai trit cho bénh nhan nghi ngoi.
Nhitng ngudi bi nhiém c6 thé ngan chan sy phat trién clia virut bing cdch tiem KT mién
dich chéng HAV. Ch& phdm nay nhén duge ti¥ mau ngudi cho tai ngan hiang maiu. Dé
dap tat va ngin chan dich viém gan A, cin tang cudng vé sinh ¢4 nhan vd moi trudng.
Ph4t hién sdm va loai trir nguén lay lan. D€ du phong cdn tiém vacxin. Vacxin bat hoat
HAVRIX (tlr ching HM175) va VAQTA (tr chiing CR3267). Vacxin giam doc luc tir
chung H2 duge ding & Trung Quéc.

Hién vacxin viém gan A tdi 16 hop dang dugc thir nghiém c6 hiéu qua véi kha niang
MD cao.

27.5. BENH LG MOM LONG MONG

Bénh 10 mém long méng (foot and mouth disease) hay bénh s6t apto lan ddu tién
xuat hién & Y vio thé ky XVI, sau d6 & Phép vao thé ky XVIII va trong sudt gin mot
th¢ ky sau van chua bi€t dugc cdn nguyén clia bénh.

Nam 1897, hai nha vi sinh vat hoc ngudi Duc 1a Loefler va Frosch di phan lap duge
virut gay bénh.

Nam 1937, Charles Mérieux di ch€ dugc vacxin phdng bénh.

L& mém long méng 1a bénh nhiém cap virut picorna (chi Aphtovirus), c6 ty 1& lay
lan rat nhanh ¢ tat cd dong vat méng gudc ché nhu trau bd, lon, dé, cliu. Mot s dong
vat nhu ngya, nhim, gam nh&m lai khong bi bénh. Bénh nay cé thé lan sang ngudi
nhung rat it gap. Virut lay lan qua thic an, nudc uéng hodc qua sol khi.

27.5.1. Triéu ching lam sang

Thoi gian 0 bénh thudng vai ngdy dén mot tudn hoic c6 thé dén 20 ngay. Triéu
chung lam sang nhu xuét hién cdc mun rop loét chita dich & niém mac miéng, & chan va
& nhimg ving nhu gdc simg va da — noi bi nudc bot chia diy virut tr cdc mun v& &
miéng bdn vao. Mun cling ¢6 thé xuat hién & nim vi. Virut ciing ¢é ca trong mdu, sita,
nudc tiu va phan. Bénh it khi gay chét dong vat trudng thanh nhung lai gay thiét hai
180 vé kinh t&€ cho nginh san xult thit va sifa.

27.5.2. Phong chéng

Cudi the ky XX va sang ddu theé ky XXI, bénh lai xu4t hién & nhidu nuée chau Au.
Niam 1990, cong déng kinh t€ chau Au ban hanh lénh cdm tiém phong vacxin 1 mém
long méng trén pham vi toan lanh thé cdc nude thanh vién vi cdc 1y do sau :

— S€ khé phat hién dugc & dich néu toan bo gia stic dugc tiem phong.

— Gia sdc duge tiém c6 thé lay virut sang gia stic & cdc nude khac.
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— Virut ¢6 nguy co thay doi KN do d6 phéi chay theo dé nghién ciu va ché vacxin
m&i. Chi phi cho nghién citu, san xuat va tiém phong hang nam sé rat t6n kém.

Thay cho bién phdp tiem phong, EU dé nghi tiéu huy toan bo dan gia sic bi bénh.
Lénh cdm nay dugc sy dong tinh cha nhiéu t8 chiic cha Lién hgp quéc nhu Co quan
Qudc ¢ Phong chéng dich dong vat (thugcWHO), té chitc Luong Nong cua Lién hop
quoc (FAO), Uy ban chau Au phong chéng dich 1&6 mém long méng (truc thude FAQ).
Theo nhan dinh clia FAO, bién phdp tiém chiing dai tra sé gidp cho virut vin tiép tuc
s6ng trong co thé dong vat manh khoé va tir 6 c6 thé lay nhiém sang céc nuéc khac.
Trong khi 0 cic nuée cdm tiém phong, virut khoéng ¢dn noi cu trd nén s& bi tieu diét
hoan toan thi ngugc lai, bién phép triét dé nay khong thé 4p dung & céc nude dang phat
tri€n, & d6 tiém phong van la bien phdp hop 1§ nhat.

Tir nhiéu nam nay, vacxin ché tir virut bat hoat da duoc ban trén thi trudng. Virut 16
moém long méng rat da dang, ¢6 16i 7 typ huyét thanh chinh va 65 typ phu. Do vay, cin
phdi san xudt vacxin da gid, bao gém cdc typ chinh. Khi ding trypxin xir Iy vé capsit s&
thu duge protein VP1, ¢6 khd nang gay DUMD ding lam vacxin. C6 thé sin xuat
vacxin tdi 16 hop bing cach tach dong gen VPI, khuéch dai bing RT — PCR, sau dé gan
vao plasmit r6i bién nap vao E. coli. Khi nuéi E.cofi s& tich dugc mot lugng 1én protein
virut gan mot phdn protein £. coli ding dé sidn xudt vacxin. Tuy nhién, vacxin ndy ¢é
DUMD khoéng cao bing vacxin ché tir virut nguyén ven bét hoat.

Gan day, ngudi ta ding KN HBcAg cua virut viém gan B lam chat mang, gén
v6i protein VP1. Tao plasmit ¢6 gin hai gen ma cho hai KN ké trén, réi bién nap vao t&
bao hela.

Protein KN VPI va HBcAg s& duge tdéng hop va ¢6 kha ning gay PUMD tuong
duong v6i vacxin ché tir virut bat hoat. Phuong phdp nay c¢6 nhiéu vu viét vi khong cdn
phai nu6i cdy virut, vacxin an toan, cong hiéu va dé bao quan.

O ngudi bi nhiém virut s&€ ¢6 cdc trieu ching nhu khé chiu, xuat hién mun rop &
miéng, moi, tay, chan. Virut c¢é thé vao co thé qua veét trdy xu6c hodc do in phai sin
phdm sita bi nhiém virut.

27.6. VIRUT COXSACKIE

Coxsackie 1a tén mot dia danh & New York, noi lan ddu tién phat hién thdy bénh do
virut Coxsackie vao nam 1948. Coxsackie ¢é 30 typ huyét thanh. Dua vao cic tén
thuong bénh ly do virut gay ra & chu¢t méi dé, ngudi ta chia ra 1am 2 nhém : A va B.

27.6.1. Coxsackie nhom A

Gom 24 typ (1+24) thudng gay viém co, din dén liét. Céc triéu chitng biéu hién sau
nhiém 4 — 5 ngay va tién trién dén 4 — 5 ngdy nita thi chudt chét. Typ A23 hién dugc
cho 1 virut echo 9.
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27.6.2. Coxsackie nhém B

Gém 6 typ, gay viém citng co, dic trung bdi t6n thuong tai chd, dan téi run, mat
diéu hoa két hop va liét, déng thai gdy hoai th mé m&. Virut cling gay viém ndo va tuy.
Thai gian G bénh dai, triéu ching cé thé khong biéu hién dé€n 10 ngay.

27.6.3. Kha ning nubi cay

Tat ca cdc virut nhém B déu nhan 1én dugc trong t€ bao nuoi cdy mé than khi,
trong khi d6 nhém A chi ¢6 A7 va A9 1a nhan 1én duge trong t€ bao Hela, HEp 2 hoac
t& bao than thai ngudi. Céc virut nhém A khdc c6 thé phan lap duge khi tiém truyén vao
chuét 6.

27.6.4. Kha ning gy bénh cho nguoi

Virut c6 thé vao co thé theo dudng tiéu hod, vao rudt va nhan ién & day, sau d6 qua
niém mac dé vio méu, ching vuot qua hang riao dich mdu ndo va dich mau ndo tuy dé
gay nhiém mang ndo tuy. Virut thi qua phan trong vong 2 — 3 tuan.

Tuy timg serotyp ma cé thé gay cdc bénh khéc nhau véi thdi gian i bénh 12 2 - 9
ngay. Cdc bénh thudng gap & ngudi do virut Coxsackie bao gdm viém ndo vo khudn,
viém hong mun nudc, bénh Bornholm, viém mang ngoai tim, viém co tim (hiém gap,
cht yéu do Bl va BS), viém hong...

~ Viém ndo vo khudn, liét nhe. Bénh thudng xdy ra vao miia hé do nhi€u loai virut
gay ra. Trudc hét 1a Coxsackie nhém A (2, 4, 7,9 va 10) vanhém B (1, 2, 3, 4, 5). Virut
echo cling 12 thi pham gay bénh nay.

Biéu hién lam sang bao gém so6t, dau dau, budn non, sau 1 — 2 ngay c6 hoi ching
mang ndo, dan dén dau ca, liét nhe (cing co cd do viem ndo), céc t€ bao lympho va
protein trong dich ndo tuy tang. Pa s& bénh nhan ty hoi phuc hoan toan.

— Viém hong mun nude (Herpangina). La bénh phdt ban mun nuéc ¢ niém mac, tao
cdc not trang viem dé & vung hau, hong, khu vuc amidan. Bénh nhan thudng bi sot, rat
hong, chdn an, buén non. Bénh thuong gip d tré nho va duge xern la moét phan cua bénh
"tay — chan — m6m". Mun nudc ciing xudt hién ¢ tay va chan. Nguyén nhan la do virut
Coxsackie nhém A (2, 4, 5, 6, 8 vd 10, dac biét 1a A16)

— Bénh Bornholm. Bornholm 12 tén dia phuong clia Dan Mach, noi dédu tién xudt
hién dich nam 1930. Bénh dau co nhir dau co lién sudn, dau mang phdi do Coxsackie B
gay ra. Bénh lay lan qua tiép xic. Dich thudng x4y ra vao mlia 4m & cdc nude 6n d6i va
vao bat ky thai diém nao & cdc nudc nhiét déi.

Triéu ching bénh bao gom so6t nhitc ddu, cdc con dau dir doi ¢ nguc dudi, bénh tu
khoi sau mot tudn. Hién chua ¢é bién phap chira tri.

— Viém mang ndo vé khudn. Nhiéu virut tdn cong vao hé than kinh trung wong gay
viém mang nao tuy (mang bao boc ndo va cdt sdng). S& di goi la viém mang nao vo
khuin (con goi 1a "v6 triing”) vi khi xét nghiém dich néo tuy khong thdy ¢é sy hién dién
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cla vi sinh vat. Vé sau cdc xét nghiém huyét thanh hoc xdc dinh KT dic hiéu di khang
dinh virut 12 cin nguyén clia bénh. Bénh thudng xay ra vio mua he...

— Viém co tim hodc viém mang ngodi tim do nhiéu loai virut khdac nhau giy ra,
nhung 50% s6 truong hop 14 do Coxsackie nhém B.

Viém co tim déc trung bdi mach nhanh, tim to, ECG b4t thudng. Viém mang ngoai
tim (hay viém tii mang bao quanh tim — ngoai tam mac), ¢6 thé 1a mot bénh riéng hoac
mot phdn cia viém toan tim. Trudng hop cdp tinh duge dic trung boi sot, dau nguc, chi
sdt mang bao tim hodc tran dich mang bao tim. Thudng thdy chl y&éu & nam gidi. Bénh
nhén c6 thé hdi phuc hoan toan.

— Viém kér mac xudt huyét. Bénh do Coxsackie A24 va entero 70 gay ra. Vu dich
I6n xdy ra vao nhiing nam 1969 — 1971 & Dong Nam A va chau Phi. Bénh nhiém qua

dudng mat. Thoi gian O bénh 13 24 gid, kéo dat 10 ngay sau dé bénh nhan binh phuc
hoan toan.

27.7. VIRUT ECHO

ECHO Ia viét tat tir Enteric, Cytopathic, Human, Orphan nghia 1 virut "mé co6i"
gay bénh dudng rudt d ngudi. S& di goi 12 "md c6i” (orphan) vi hic ddu ngudi ta cho
rang ching khong lién quan dén cdc bénh cla ngudi, do khéng thdy biéu hién triéu
chitng lam sang.

Nhiém echo ¢6 thé lan rong trong cong dong. Sau thdi gian 0 bénh ngin 3 - 5§
ngdy), ¢6 thé xult hién vai trieu ching cta dudng ho hdp trén hoac tiéu chay. Cé thé
xudt hién ban khong dac hiéu, hodc ¢é trudng hop gay dich viém ndo lympho bao.

Céc typ 4, 6,9, 16 va 18 c6 thé gay viém mang nio.

Cac typ 9, 16, 18 va 4 thudng gy ban & tré em.

Ciéc typ 6 va 9 c6 thé gay viem két mac.

Cac 18 va 20 gay tiéu chay.

Typ 18 gay viém dudng hé hap trén.

Ciéc typ 6,9 va 11 gay nhiém nguy hiém & tré sg sinh.

27.8. VIRUT RHINO - CAM LANH

"Cam lanh" khéng phai do bi nhiém lanh ma do bi nhiém virut dudng ho hip trén,
trong d6 1/3 cédc ca cam lanh thudng 1a do nhiém virut rhino (bat nguodn tir ti€ng Hy Lap
rhinos 12 miii), nén thuc chat 1a bénh s8 mii.

Day la virut nhd, hinh khéi da dién v6i dudng kinh 22 - 30nm, thudc chi
Rhinovirus. Genom la ARN don, (+).

Virut ¢é thé nhan lén trong nhiéu loai té& bao nuéi cdy mo phoi thai ngudi hoac than
khi & nhiét do t5i uu 1a 33°C (thay vi 37°C nhu & cdc virut khéc).
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Da $6 cic ching bén & nhiét d6 phong, mot s6 chling bén & 50°C trong 1 giv. Virut
bi bat hoat ¢ pH axit (khdc véi virut entero 1a thanh vién khac cia nhém picorna). Bi
bét hoat bdi con i6t hoac hén hgp phenol — cén, nhung khong bi bat hoat bdi cén, mudi
mét, dung mai hitu co.

Triéu chitng ldm sang. Cam lanh xay ra rat phé bién, thudng biéu hién & thé nhe
nhu s6 mili nghet miii va rdt hong. Khodng 1/2 bénh nhéan bi sot nhe, nhic diu va
khan giong, dac bi¢t 1a & ngudi 16n. Bénh ty khoi trong vong mot tuan, nhung mot sé
truong hop cé thé kéo dai vai tuan va cé thé gay bién chimg gém viem xoang hoic
viém tai giira. |

Con duong lan truyén. Lan truyén chl yé&u do ti€p xic. Méi khi hat hoi, ngudi
bénh lam ban ra ca triéu virut vao khong khi va trén cdc bé mat (ban, ghé, dung cu...).
Binh quan ci 5 - 6 phit ngudi ta lai ¢6 théi quen dui mét hoac s& mili, miéng mot lan.
Néu tay cham phati virut trén bé mat cdc d6 dung c6 virut thi s& ¢6 co hoi lay nhiém.

Bénh thudng thdy & tré em trude tudi dén trudng réi sau d6 giam dan hoic ¢é thé
lay qua ngudi 16n.

Ty 1¢ mic bénh thay déi nhung trung binh méi ngudi méi nam mic mot lan.

Mien dich. Sau khi nhiém virut rhino, co thé hinh thanh KT trung hoa ca & trong
mdu va trong dich dudmg hé hap. IgA hinh thanh trong dich dudng hé hap déng vai 1rd
chinh trong chéng tai nhiém. Tuy nhién, virut 7hino ¢6 $6 lugng serotyp rat 16n nén da
l1am tang co hoi nhiém mdi.

Dich té. Nhiém virut rhino xay ra quanh nam, nhung thudng vio mua thu vi mia
xuan, van dé sé tré nén phitc tap khi trong viing luén luén tén tai mét lugng serotyp 16n.
Trong moét cong déng dan cu, ¢ mot thoi diém nhit dinh ¢6 thé thdy mot s6 serotyp
nhiém theo chu ky, nhung tinh hinh nhiém méot s& serotyp c6 thé thay déi theo thdi
gian, ¢4 I€ la do trong cong dong, ty 1é cd thé dugec MD déi véi céc serotyp trudc day da
tang lén.

Chdn dodn. Ldy mau bénh phim la dich miii hoac dich rira hong cdy vao mé nuoi
t€ bao phéi thai ngudi hodc t& bao than khi & 33°C va quan sit su biéu hien CPE. Xic
dinh typ bang phan tng trung hoa ding khing huyét thanh chuin.
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Chuong 28
VIRUT CUA VI KHUAN (BACTERIOPHAGE)

Bacteriophage hay goi tat la phage, v6i tén tiéng Viét 1a virut ctia vi khuan hay thé
thuc khuén (TTK), la nhém virut phan b6 rat rong rai trong tu nhién, lan déu tién duoc
d'Herelle — Nha khoa hoc Canada phat hién ra nam 1917. Cho dén nay, ngudi ta nhan
thay hau nhu cdc nhém vi sinh vat procaryota déu cé thé thuc khuin (vi du :
actinophage — thé thuc khudn cla xa khudn,...). C6 dén gan 3000 loai TTK, trong dé
trén 90% la c6 dudi. Hau hét TTK da duge nghién ciu déu ky sinh & vi khuan dudng
rudt nhu E.coli va Salmonella typhimurium. Théng qua viéc nghién citu k¥ qud trinh
nhan l1én cla cic TTK ma ngudi ta hi€u bi€t mot cdch tudng tan qud trinh nhan lén cua
cac virut néi chung. Tr nam 1940 tro lai day ching duoc st dung nhu 1a cong cu cta ky
thuat di truyén.

28.1. HINH THAI VA THANH PHAN HOA HOC CUA TTK

Cing nhu tat cé cdc virut khéc, tat ca cic TTK déu c6 16i 1a axit nucleic va vo capsit
la protein. Vo protein bao vé axit nucleic khoi tic dong phan huy cta nucleaza va céc
chat gay hu hai khic. Axit nucleic cta phage c6 thé 1a ADN hoac ARN. C6 thé & dang
chubi don hoac chubi kép, thang hodc khép vong. ARN luén & dang chudi don, dang
thang trir trudng hop ngoai 1é ctia phage ¢6 c¢6 3 phan tir ARN chuéi kép, dang théng va
khdc nhau & trinh tu cic bazo.

TTK ¢6 3 dang co ban : cdu tric hinh kh6i khong du6i, céu tric hinh khéi cé duoi
va cau tric dang sgi hay dang que (hinh 28.1).

ds ADN ARN
ss @ MS2 ds® ¢ 6
ss ADN
e X174
% o M13
Hinh 28.1.

Sd dé cac dang TTK chinh da dudc trinh bay chi tiét
trong chudng la TTK M13, X174, MS2, T4, ., T7 va
M4,

(Brock T.M. et al. Biology of Microorganisms, 9th ed.
Prentice Hall, 2000)

ii Lambada

265



O mot s6 TTK, dau c6 cu tric hinh khéi kéo dai (chiéu doc dai hon chiéu ngang —
T2, T4). O TTK dang soi, axit nucleic c¢é dang xodn kéo dai doc theo chiéu dai clia
protein vo. Duéi cha TTK dai ngin khdc nhau tuy loai va ¢ thé cing hoac mém. O phia

cudi dudi ¢ thé cé dia goc ndi véi 6 soi long dudi.

Bing 28. MOT $O BACTERIOPHAGE PIEN HINH
Phage — nhém phage Hinh thai Vat chu chinh
Genom ADN kép thing

A Béu hinh kh6i, dudi dai, khong co dudi. E. coli
Mu Pau hinh khdi, dusi dai, co duéi. Vi khudn dudng rudt
Mv - L3 Bau hinh khdi, dudi ngén Acholeplasma laidlawif
N4 Dau hinh khai, dudi ngén, co dudi E. coli
P1 PAu hinh khéi, dudi dai, co duéi E. coli
P2 P4u hinh khéi, dudi dai, co duéi E. coli
929 D&u dai, dudi ngdn, khéng co dudi Bacillus subtilis
SPO1 DBau hinh khéi, dudi dai, khdng co dudi Bacillus subtilis
T4 Dau dai, dudi dai va co dudi E. coli
T7 Bau hinh khai, dudi ngan, khéng co dudi Vi khudn dudng ruét
P22 Bau hinh khéi, dudi ngan Salmonella

28.2. KHAI QUAT VE QUA TRINH NHAN LEN CUA TTK

Clng nhu tat ca céc virut khdc, qua trinh nhan Ién cia TTK theo 5 giai doan :
1) Hap phu ; 2) Xam nhdp ; 3) Téng hop axit nucleic va protein ; 4) Lip rdp ; 5) Phéng
thich. Qua trinh nhan lén cua TTK khac nhau thi rdt khiac nhau, tuy thude vao ban chat
cia mdi loai : genom ADN hay ARN, chudi don hay chudi kép, mach thang hay khép
vong. (hinh 28.2).
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Nhiém séc thé cla vi khudn

Thanh Capsit DN
té bao e

DAu capsit

Bao dudi |

— Sai dudi }duéi

=—]  Thanhté bao
Mang té
bao chat

2. Xam nhap [ ' @
== | Bao dudi
co lai

NIV AN : _
Cféy <@ ;/g@) /%T—:B“‘T‘:"" T Truc 16i dudi

3. Sinh
tong hop

4.Thanh thuc

5. Phong thich

Hinh 28.2. Qua trinh nhan lén cla TTK.

28.2.1. Sy hap phu

Trong dung dich, TTK chuyén dong Brao, ngau nhién va cham vao t&€ bao. Pau miit
soi 1ong dudi cha TTK gan vao thu thé nam trén bé mat t€ bao man cam nhd cdc lién két
hoa hoc. Su két hop gitta TTK va t€ bao thong qua thu thé mang tinh dac hiéu cao. Néu
thay déi cau triic cta thu thé, virut sé khong hap phu dugc lén t€ bao. 0 nhitng TTK
khong c6 duéi, virut hdp phu lén t€ bao nhd thu thé & tién mao (TTK X & Salmonella)
hoac trén pili F (f2, MS2).
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28.2.2. Xam nhap

G TTK ¢6 duoi, sau khi hdp phu, lyzozym tir sgi loéng dudi ti€t ra lam tan
peptidoglican cua thanh t€ bao tao 16 thang, déng thdi bao duéi co lai, éng truc dam
xuyén thanh t€ bao rét bom axit nucleic vao t&€ bao chat.

28.2.3. Sao chép

Axit nucleic khi vao bén trong 1€ bao khong bi enzym nucleaza ciia vi khuin phan
giai vi chiing khing lai enzym ndy. Trong t€ bio vat chil, ching ti€n hanh phién ma
mARN, sau d6 mARN dich m3 trong riboxom tao protein sém cia virut (vi du ADN -
polymeraza cua virut). Cic protein sém nay ngan can cdc qud trinh sinh t8ng hop binh
thuong cua té& bao. Protein mudn 12 protein vo capsit, dugc tdng hap sau.

28.2.4. Lap rap

Cdc thanh phén ciia ddu, duéi duge téng hop riéng sau dé lap rdp lai voi nhau. ADN
161 duge sao chép nhe ADN — polymeraza méi téng hop, sau dé chui vio ddu dé tao
virion hoan chinh. Phan ADN thira duge phan gidi nhd nucleaza.

28.2.5. Phong thich

Virton dugc gidi phéng ra khoi t&€ bao nhd mot protein muédn 1 lysozym. Enzym
nay phd huy peptidoglican thanh t&€ bao. Thanh t&€ bao khong bao vé duoc t€ bio khoi
sOc dp luc s€ bi vd va giai phdng virion ra méi trudng xung quanh

28.3. THE THUC KHUAN ARN

TTK ARN dugc nghién ciu k¥ nhat 1a loai chita ARN chudi don. Trong nhém
vi khudn dudng rudt, ching chi ky sinh trong t& bao “duc” titc t€ bao c6 pili, ma khong
ky sinh trong t€ bao "cdi” 1a t& bao khong c6 pili, bdi vi chidng chi xam nhap vao t& bao
VOl sy trg gldp cna pili.

TTK ARN c6 kich thudc rat nhé, dudng kinh chi khoang 26nm va ¢é cdu tric khaéi
da dién.

28.3.1. Thé thye khuin MS2

Trinh ty nucleotit cia nhiéu TTK ARN da duge biét 16. ARN ctia TTK MS2 ky sinh
G E.coli 1a chudi (+) c6 chiéu dai 3569 nucleotit. Do c6 trinh tu nucleotit gidng nhu &
mARN nén khi vao t€ bao ching 1am ¢ nhiém vu ciia mARN. Sau khi vio t& bao, ARN
gan véi riboxom. Tai day 16ng hop ra 4 protein la protein thanh thuc (maturation protein
~ mot loai protein ¢6 trong virion trudng thanh, chi ¢cé6 mot ban sao), protein vo capsit,
protein phan giai (lién quan dén viéc lam tan € bdo, gidi phéng virut) vd ARN -
replicaza (enzym can cho sao chép ARN) (hinh 28.3).

ARN - replicaza 1a mot phiic hop protein gém mot phan la polypeptit do virut mi hod
va mot phan [a polypeptit do t€ bao chi mi hod. Protein ctia vat ch lién quan dén su
hinh thanh replicaza ctia virut 12 protein riboxom S1 (mét trong cdc tiéu phdn 308 cia
riboxom} va yé&u t6 kéo dai chubi chuyen biét (specific elongation factor) lién quan téi

268



qua trinh dich ma. Nhu vay, virut sir dung protein ctia t& bao dé san xuat replicaza cho
minh ma binh thudng khi khong bi nhiém virut cdc protein nay khéng cé chiic nang &y.

Phan gidi
Thanh thue Vé ’_/ Replicaza
5! :_ H [ |_: 3’
a i o : o
) ; 1 1335 1 1761 3395 |
130 1308 1724 3564
ARN Dich ma _| Céac protein ma bdi mot
virut (+) phan genom
. Replicaza
Y
ARN ()
b) 4
ARN Dich ma
(+) con Protein thanh
thuc (A)
- Protein vd
¥
Hat virut con -
La3prap
1
Hat virut gidi . Protein phan gidi .
phong

Hinh 28.3. a) Ban dd di truyén clia TTK MS2, cac con s§ {a vi tri nucleotit tién ARN.
b} Cac budc clia qua trinh nhan lén,

Virut ARN chuéi (+) ¢6 thé phién md ngay sau khi t6ng hogp ARN — replicaza,
enzym nay giip tong hop ARN (-) tir mach ARN(+) ban dau. Chudi (-) lai duge dimg
lam khuoén dé téng hop ra nhiéu mach (+) méi. Chudi ARN(+) méi duge téng hop lai
dam nhiém chiic ning clia mARN dé€ ti€p tuc téng hop protein.

Trén chubi ARN virut, gen mi hod cho protein thanh thuc nim gin d4u 5' — P. Chi
nhitng gen trén mach ARN (+) vira dugc t6éng hgp méi mi cho protein thanh thuc (méi
hat virut chi cdn mot ban sao). Theo cdch nay, s6 lugng protein thanh thuc [a ¢6 han.
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Khi ARN virut duge tao thanh, né gdp lat thanh cau triic bac hai. Trong s6 bon vi tri
khéi dau AUG tham gia vao qua trinh dich ma tao protein thi vi tri d€ dich mi protein
vo dé ti€p can nhat. Khi s6 lugng phan tir protein vo trong t€ bao tang lén, ching sé gan
véi ARN quanh vi tri khoi ddu AUG dé dich ma cho protein replicaza va do d6 lam
ngimg qua trinh téng hop replicaza. Vi vay, protein cla virut dugc 1éng hop chu yéu la
protein vé. Méi phan tir ARN cén t6i 180 phan ti protein v giéng nhau tao capsome
(MS2 1a virut ¢6 cau triac khoi da dién d6i xitng).

Mot dic di€m quan trong khac & MS2 Ia gen mi cho protein phan giai lai chéng lén
gen ma hod cho protein vo va protein replicaza. Day ta hién tugng cédc gen chong 16p.
biém khoi ddu cla gen phan giai khong truc tiép gin vé6i riboxom vi ¢6 cdu triic bac hai
trong ARN. Khi riboxom hoan thanh téng hgp protein vo, cdu tric bac hai ¢ ving nay
s& bi pha v cho phép riboxom bat ddu doc mi gen phan giai. Nh& ngan chan hiéu qua
dich ma theo cdch nay ma ¢6 thé tranh dugc cdc € bao bi phan giai sém. Chi sau khi di
c6 day du cdc phan tiy protein vé phuc vu cho viéc lap rdp virut trudng thanh thi méi bat
ddu qud trinh phan gidi (& cdc TTK ARN khdc, ching han QP, protein thanh thuc Iam

Cudi ciing, sy 1ap rdp va gidi phéng virion ra khoi t&€ bio 1a két qua cha su phéan giai
t€ bao. Su nhan lén cia virut ARN nay rdt don gidn vi ban than sgi ARN (+) lam luon
nhiém vu mARN va chi cdn diéu chinh truée bing cich kéo riboxom vao cdc vi tri thich
hop nam trén mARN cia virut.

28.4. THE THUC KHUAN ADN DON, PA DIEN

Mot s6 TTK ¢6 genom 1a ADN chudi don, khép vong. Chiing thudng ¢é kich thudce
rit nho, dudng kinh khodng 25nm. V& capsit gdm khodng 60 capsome, d6 1a s6 luong
capsome it nhat ciua mot virut da dién.

28.4.1. TTK ¢X174 va hién tugng gen chong 16p

S¢ di TTK ¢X174 ky sinh trong E. coli dugc quan tam nghién cttu vi chiing chia
gen chong 16p (overlapping genes) tirc 12 gen no chéng lén gen kia. B6 gen & 1€ bao thi
khac, ching dugc sdp x€p ké nhau va gen' ma cho méi loai protein ndm tdch biét véi céc
gen khdc. Tuy nhién, & virut nhd nhu X174 thi khéng ¢é di gen dé ma cho céc loai
protein cia minh. Do vay, giai phdp khon khéo cho vin dé nay la st dung cac gen
chéng lén nhau. Vi thé, cdc doan nucleotit duge doc ma nhiéu 14n trén cic khung doc
léch nhau. Nh& ¢6 cdc gen chong [6p ma thong tin di truyén dugce st dung ¢ hiéu qua
hon, nhung né lai 1am cho qua trinh tién hod tr& nén phic tap hon, bGi vi n€u xady ra
mét dot bién & viing gen chéng 18p thi ¢é thé anh hudng khéng phai mot ma dén hai hay
nhiéu gen.

Nhin vao ban do di truyén ctia ¢X174 ta thiy cdc doan gen D va E chong 1én nhau.
Gen E nadm hoan toan trong gen D. Codon két thiic cta gen D chéng lén codon khai ddu
cha gen J bang mot nucleotit. Khung doc cia gen E khdc véi khung doc clia gen D.
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Vi vay, bat ky dot bi€n nao trong gen E ciing ¢6 thé lam thay déi doan gen D. Tuy
nhién, mot dot bién cé anh hudng dén mot hay ca hai protein hay khong c¢on tuy thudc
vao ban chdt cia su thay d6i (vi mi di truyén 1a ma suy bién titc 13 c6 nhidu don vi ma
cung ma cho mot axit amin) (hinh 28.4).

Biém khdi dau sao chép

Dang sao chép

(s5 ADN)
55 ADN
(virut con}
b}
Hinh 28.4, Ban dé di truyén cha TTK ¢X174.

a) Ban dd di truyén.
A — Tang hgp ADN dang RF G - Protein gai chinh.
A" - Ngimg t8ng hgp ADN vat chil. H - Protein gai phu{hap phu cda phage).
B - Hinh thanh tién chét cla capsit. J - Protein 16 (bao goi ADN).
C — Hoan thién ADN, K — Chua r& chic niing.
D - Lép rap vé capsit. E - Gay tan t& bao chl.

F - Protein chinh clia capsit,

Cac viing gen chéng 16p (A/B, KIB, KIC, K/A, A/C va D/E). L - viing khéng ma ho4, ndm giita
cac gen. Protein A* dugc tao thanh khi diing mét phéan trinh ty mé hoa clia gen A do tai
_ khdi dau dich ma.
b) Cac budc sao ma va phién ma o ¢X174
(Brock T.M. et al. Biology of Microorganisms, 9th ed. Prentice Hall, 2000)

Con ¢6 cdc vi du khic vé sy chéng 16p gen & X 174. Protein duge mé bdi gen A goi
la protein gen A. Mot protein gen A nhd goi 1a protein gen A* duge tao thanh do sir
dung chi mét phdn doan gen A nhd tai khéi ddu dich mi (reinitiation of translation) ma
khong cin phién ma. Protein A* doc md va két thuc trén cung khung doc mARN gidng
nhu & protein A, nhung khdc 1a diém khéi ddau dich ma khong gidng nhau, tic la nim &
cédc codon khac.

28.4.2. Sao chép ADN theo co ché vong xoay

ADN clia ¢X174 12 chudi don, khép vong, 14n ddu tién xdc dinh dugc trinh tu ddy
dad vao nam 1977 bdi Frederick Sanger. Sgi ADN chita khoang 5386 nucleotit. Khi
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nghién ctu qud trinh sao chép cua virut nay ndy sinh mot van dé 1a : Sao chép ADN
genom phai qua dang ADN trung gian. D€ chuyén dang ADN ban ddu cia TTK thanh
dang sao chép (RF) can huy dong nhiéu enzym cua t€ bao tham gia, nhu primaza (gan
moi), ADN - polimeraza (gan nucleotit b3 sung vao khuén), ligaza (han cic dau mach)
va gyraza (md xodn). RF 12 ADN chudi kép, khép vong va cuén manh.

Ban d3u

{ Enzym
gay din

Biém dint

Ol

{4 Piém ddt
Piém 4t sinh trudng (3'-0H)
I3p nuclédtit

Sdi tai tao

G

Biém sinh truéng

5!

S

Hinh 28.5.

Sao chép theo co chd vong irén xoay 9 TTK
$X174. Diém khdi ddu bi cit dit mét mach (+)
rhé enzym cit (goi l1a protein A). TU diém “sinh
trudng” & ddu 3' - OH sgi mdi duge tdng hop.
Sau mdt vong xoay, protein gen A sé& rdi khoi soi
mdi va han hai dau nhd enzym ligaza.

(Brock T.M. et al. Biology of Microorganisms, 9th
ed. Prentice Hall, 2000)
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G 1€ bao vi khudn, qué trinh sao chép
ADN dién ra khéc nhau giita soi ddn ddu
(leading strand) vd soi mudn (lagging
strand). O ¢X174 sw hinh thanh RF
giong nhu tong hop soi muon & té bao.
Dé sao ADN nay céan ¢6 cdc doan ARN
moéi dugc tong hop nhd enzym primaza
(ARN - polimeraza mdéi) tai cdc diém
khdi ddu nam ngat quing trén ADN
khudn. Sau dé ADN — polimeraza 111 néi
dai méi ARN, tao cdc doan ADN ngan —
Okazaki. ADN - polimeraza cat bé moi.
Cédc doan ADN ngan dugc han hai dau
nho ligaza dé tao thanh sgi ADN kép,
hoan chinh. Thong thudng & cdc virut
khdc, ngay sau khi tao thanh RF la dién
ra sao chép ADN theo co ché€ ban bao thi
truyén théng dé tao sgi ADN trung gian
dang theta (8) (hay dang con mat ~ eye
replication), két qud 1a tao ra phan tr RF
md&i. Tuy nhién su tdng hop genom cla
virut ¢X 174 lai theo mot co ché dic biét,
goi la co ché vong tron xoay (rolling
circle replication) (hinh 28.5). Vong
ADN kép bi protein A cit didt mot soi (+)
& ngoai tao dau hd 3' — OH. Su sao chép
liic ndy khong cdn méi, sin sing néi dai
mach. Nhu vay chi ¢é mét sgi phia trong
(sgi —) khong bt dat xoay tron duge ding
lam khuon. Khi sgi ADN don con duoc
tong hgp dén do dai nhat dinh (vdi
©X174 la 5386 nucleotit) s€ duge protein
gen A cét roi ndi lai thanh dang vong
nho ligaza.



28.4.3. Phién ma va dich ma & ¢X174

mARN ctia virut duge tdng hop truc tiép tit sgi RF. Su tdng hop mARN bét ddu tir
mot vai diém khdi ddu (promoter) chinh trén RF va ¢é mot s6 diém két thic. Céc phan
tir mARN chifa thong tin da gen (polycistronic) duge dich ma thanh nhiéu loai protein
cta virut. Nhu phdn trude da néu, protein A va protein A* déu dugc tao thinh tir ciing
mot gen. Protein A* dugce tao thanh 1a nhd dich ma tir diém khdi ddu thit cdp nam trong
doan mARN A. Hon nita mot s6 protein dugc tao thanh tir cdc ban phién md mARN
(cha cdc khung doc khdc nhau) tit cing doan ADN (gen chéng 16p). Nh& cach nay ma
genom nho nhu genom clia X174 ¢6 thé sao chép mot cach hitu hiéu. Cuéi cling 12 1ap
rdp cdc thanh phan dé tao virut truéng thanh, Virut duge phéng thich khi t€ bao bi phan
giai boi protein gen E.

28.5. THE THUC KHUAN ADN MACH DON, DANG SOI

Thé thue khudn M13 — TTK M13 c6é dang soi manh, dudng kinh 6nm nhung dai
t61 860nm. TTK MI13 cé genom 12 ADN (+), mach don, khép vong, k¥ sinh & E.coli,
giéng nhu TTK fl va fd. Nhu cdc TTK ADN ¢6 kich thude nhd khdc, ¢dc TTK ADN
dang sgi nay chi gan duge vao cic t€ bio duc cé pili (do plasmit, goi 1 cac yéu t6 F, ma
hod) thong qua céc protein phu (g3p) ciia vo nam & phia ddu. Khi protein phu nay gan
vao, s€ cam dng 1am thay doi cdu triic protein chinh cta vo capsit, khién ca hat co lai,
day ADN vao t€ bao chi. Enzym ciia t€ bao chuyén hod ADN mach don cha virut thanh
dang sao chép (RF). '

Genom gom 10 gen thu gon lai, vd trén genom cé mot ving giita cdc gen
(intergenic region) c6 chita diém khoi ddu sao chép. Phién mi xay ra tai bat ky
promoter nao trong s vai promoter cho dén khi dat t6i hai diém két thic. Nho qué trinh
nay, cdc gen ndm gin diém két thic tao thanh nhiéu ban phién ma hon so vdi cic gen
nam xa va tao cho virut diéu hoa sy biéu hién.

S01 RF dugc sao chép nhiéu 1an theo cdch sao chép clia sgi ADN kép binh thudng,
nhung khi kh&i diu sao chép can phai cét ditt sgi (+) nhd enzym endonucleaza cla virut
(sén phdm cua gen 2), dé hd ddu 3' ~ OH chit khéng cdn méi.

Nho sao chép lién tuc sgi RF ma ¢6 dugc nhiéu sgi ADN mach don, (+) dé bao géi
tao phage mdi. Viée téng hop soi (=) tir khuén soi (+) khong dugc thue hign vi soi (+)
duge bao boi protein cia gen 5. Tién virut di chuyén t6i mang sinh chét, gin véi
protein chinh cua capsit 0 mang t€ bao réi chui ra theo 18i nay chéi. Khi chui ra khoi t&
bao, virut ludn cé protein A & ddu. T€ bao nhiém M13 van ti€p tuc duge sinh trudng va
phan chia.

Phage M13 c6 nhimg dac diém wu viét khién chiing 1a cong cu 1y tudng cho tich
dong va chuyén doan ADN :

[

— Genom la chudi don nén ¢é thé dung dé xdc dinh trinh ty nucleotit theo phuong
phap dideoxynucleotit (phuong phdp Sanger).
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— C6 viing xen giita cdc gen, khong ma hod nén ¢6 thé gin xen doan ADN la. Vi ¢6
genom va kich thudce hat 16n nén cé thé gan doan xen 16n.

— Chi cén t&€ bao nhiém virut gitt duge trang thdi sinh trudng thi cé thé duy tri dugc
ADN tich dong kéo dai trong mt thdi gian d€ thu nhan lién tuc ADN tich dong.

28.6. THE THUC KHUAN ADN KEP
$8.6.1. Loai c6 kich thudc nhé — TTK T7

Nhiéu TTK chita ADN soi kép nhu cac TTK T, P1, P2, M4 & E. coli, PBSX, SPO1 &
Bacillus subtilis, P22 & Salmonella. Qud trinh nhan lén & ching rit da dang. Vi du,
TTK T7 va ho hang gén gii 12 T3 déu 1a virut ADN c¢é kich thudec nhd thude ho
Podovirridae ky sinh trong E. coli. Mot s6 chiing vi khuén dudng rudt nhu Shigella va
Pasteuriella ciing 12 vat chli cia T7. CA T7 va T3 déu cé ddu hinh khéi gin véi dudi rat
ngin. Diu chia 5 loai protein con duéi chita 3 — 6 loai protein. Protein dudi va léng
duoi la phuong tien gidp TTK gin vao thy thé trén mat t&€ bao vi khudn.

Genom cha T7 13 soi ADN kép véi 39936 cap bazo. Nh& xdc dinh ddy du trinh tu
bo gen cua T7 ma biét dugc cau tric gen va dic diém cla su diéu hoa gen. Khoang 92%
ADN cuia T7 ding dé ma ho4 cho protein va it nhit c6 25 gen riéng biét da dugc mo ta,
nhung khong phai tit c& cdc gen dugc mid hod mot cdch riéng biét trén ADN.
Ciing giong nhu & ¢X174, & day ciing thdy hién tuong gen chéng 16p théng qua sy
tdi khéi ddu dich ma bdi mot hoac nhiéu gen trong cung mét khung doc. Su xé dich
khung trong cic gen nhéat dinh tac dugc nhiéu protein khdc nhau va do d6 tiét kiém
duge gen hon.

Thit ty ctia céc gen (th€ hién trén ban d6 di truyén) dnh hudng dén su ki€m sodt qua
trinh nhan lén cla virut. ADN clia virut khi bom vao t& bio luén & dang thing. Céc gen
& "déu trdi" cla ban d6 duge dua vao trude, mot s6 gen nay dugc phién ma ngay nho
ARN - polimeraza cila vi khudn, sit dung 3 promoter gin nhau dé tao ra cic phan tir
mARN da gen chéng 16p. Sau d6, nhimg phan tif mARN nay bi ribonucleaza dac hiéu
cha t&€ bdo cat & 5 diém, vi thé tao ra cdic mARN nhéd hon, mdi phan tir méa cho 1 - 4
protein. Mot trong cic protein nay ifc ch& hé théng gidi han (restriction system) cua
vat chii. Protein nay duge tdng hop trude khi toan b ADN clia T7 chui hét vdo t€ bao.

Mt protein khac la ARN — polymeraza cua virut. Hai phan tt mARN sédm khdc ma
hod cho protein lam dimg hoat doéng cha ARN - polymeraza vat chi, din dén lam
nging phién ma cua cic gen s6m cling nhu cdc gen vat chu. Nhu vay, ARN -
polymeraza cta vat chit chi dugc ding d€ sao chép moét s& gen ddu tién va tao thanh
mARN dé t6ng hogp ARN — polymeraza dic hiéu chia phage, sau d6 ARN - polymeraza
ddc hiéu nay tham gia vao qud trinh phién ma chinh clia phage. ARN — polymeraza nay
cua T7 chi dung cdc promoter & bén trdi, gin giita va giita clia bd gen (hinh 28.6).
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Gen nguyén. Chifrc nang

DAu trai
Promoter s6m

0.3%%8 /ot qua gioi han clia vat chd
0.7M8 Protein kinaza L&p 1- Phién ma sém
t ARN-polymeraza (Protein sdm)

1""Gen chua ré
Promoter e aid
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1,788 Gen khong quan trong
2 S B4t hoat ARN-polymeraza vat chil
> cmm Endoncleaza ; Ldp 2- Protein cin
3,5 = Lyzozym ¢
4 Hyzl' s | sao chép ADN va
. pea 1am tan té bao chi

5 ! ADN-polymeraza
6 Exonucleaza B

Promoter 7 Proteindm trong hat phag o
8 ! Protein dau
9 E Protein Iap rap dau
10 3 P 5 H

Promoter Protefn Chirlh cua dau
11 Protein dudi
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13"®3  Protein nédm trong hat phag Ldp 3- Pratein cau
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. ' ; - va hoan thién
15 Protein dau
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16 ATy
Protein dau
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17 l Protein dudi
: 18 ! Hoan thién ADN
19 I Hoan thién ADN o
Déau phai

Hinh 28.6. Ban do di truyén ciia phage T7 c6 ghi s6 thi tu cac gen (kich thudc tuong déi) va chitc nang
clia cac san phdm gen. Qua trinh phién ma dugc chia lam 3 giai doan.

Sao chép ADN T7

Sao chép ADN T7 bat dau tir diém khdi ddu sao chép va dién ra theo hai huéng. Méi
hudng déu can ARN méi. ARN méi theo huéng phai do ARN — polymeraza T7 tdng hop,
con theo hudng trdi la do enzym dac hiéu cua virut — primaza téng hop, day 12 protein
gen 4. Ca 2 mo6i duge n6i va kéo dai ra nhd ADN — polymeraza T7. Vi diém khdi dau
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sao chép nam phia trdi nén thudng nhin thdy phan tir ¢6 hinh dang "chit Y" con trudc

day la thay dang "con mat" (hinh 28.7).

Dic diém cédu tao rit quan trong
cia ADN T7 trong sao chép la c6 hai
dau lap lai cung chiéu (direct terminal
-repeat) chia khoang 160 cap bazo. Dé
sao ADN gan dau 5', phan tirt ARN méi
phai dugc cat bo trude khi qua trinh sao
chép hoan thanh. Do viy, & mdi soi
ADN T7 ¢6 mot khoang & dau 5' khong
dugc sao chép (hinh 28.7a)

Dé gidi quyét van dé nay, T7 dung
chuéi ADN c6 ddu 3' 1a doan don bd
sung. Hai chudi gan véi nhau tai doan
lap lai tao ra soi ADN c6 chiéu dai gap
doi chiéu dai ADN T7 ban diu. Sau khi
néi 2 phéan tl, phdn khong dugc sao
chép & hai dau s€ dugc ADN
polymeraza hoan thién, sau dé duoc
ADN - ligaza han ché tréng, tao nén
phan tir ADN dip (bimolecule), chubi
kép, dang thang goi 12 concateme. Qué
trinh sao chép dugc ti€p tuc va tao ra
cac concateme vGi dO dai nhdt dinh.
Concateme lai dugc cit ra tai céc vi tri
chuyén biét nho enzym cat giéi han
(endonucleaza) dé€ tao cac phan tir dang
thing, dau so le sau d6 nhd ADN
polymeraza hoan tat thanh cdc phan tir
hai dau lap lai (ddu bang) véi kich
thudc ctia ADN virut (hinh 28.7c¢).

Diéu ding chi y 1a ARN -
polymeraza cia T7 rat dac hiéu véi
promoter T7 nén enzym nay c6 kha
nang phién ma hoan toan trén bat cu
trinh ty ADN nao nam duéi su kiém
soat cua promoter T7. ARN -
polymeraza cua T7 hoat dong rdt manh,
c6 kha nang phién ma gdp 5 lan so véi
cac ARN - polymeraza khac ¢ E. coli,
do d6 thudong dugc diung dé biéu hién
gen trong E. coli.
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Hinh 28.7. Sao chép ADN & T7. ADN chudi kép
dang thang (Brock T. M. et al. Biology of
Microorganisms, 9th ed. Prentice Hall, 2000)




28.6.2. TTK ADN kép c6 kich thuéc 16n

Nhom virut duge nghién citu ky nhat thuoc loai nay 1a cdc phage T chidn, bao gém
T2, T4, T6 ky sinh & E.coli. Day 1a cdc phage 16n, c¢é cdu tric ddu va duoi, chita ADN
kép va c6 qua trinh sao chép rit phic tap. Ching dugc coi 12 mé hinh rat t6t dé nghién
ctru vé virut hoc va sinh hoc phan tir. Hay 14y thé thuc khudn T4 1am vi du.

T4 c6 cau tao phirc tap gébm phan ddu va duodi. Pau c6 cdu tric d6i xing 20 mat,
con dudi lai c6 d6i xting xodn. Pdu c6 kich thuée 95x 65nm hoac hon. Capsit gobm 212
capsome hop thanh, chia 8 loai protein chi€m khoang 80% toan b virut. Mdi capsome
¢6 dudng kinh 8nm. Pau néi vé6i dudi boi dia cé hinh luc gidc véi 6 tua. Gin véi cd 1a
du6i gém bao duoi, 6ng truc dudi, dia géc hinh luc gidc véi 6 méu gin véi 6 soi long
duoi. Bao dudi dai 95nm véi 24 vong xodn, gébm 144 capsome. 6ng truc dudi cling cdu
tao boi 24 vong xoidn nam gon trong bao dudi. Khi bao duéi co lai s& ddy 6ng truc cam
vao thanh t€ bao.

T4 nhan lén trong t€ bao E.coli da dugc tém tit & phan ddu chuong. ADN ctia T4 c6
chiéu dai gép 650 14n chiéu dai clia dau, do d6 né phai gap khic va nén chat trong dau.

Genom T4 khd phic tap, gom phan tir ADN 16n

G o
v6i 1,7x 10°bp. Dac diém hoa hoc chia ADN T4 khéc S g apeegs
voi ADN cua t€ bao & ché bazo 5 - dehydroxy- -
metylcytosin dugc thay cho cytosin. Nhém — OH ciia E E F B
5' — hydroxymetylcytosin dugc thay déi do thém goc
glucoza. Loai ADN glycosyl hod nay khing lai hdu
nhu tat cad cdc endonucleaza giGi han clia vat chii. Do o
vdly, viéc cai bién ADN déng vai trd quan trong gitp E g FE
virut xam nhap vao té€ bao. f
Sao chép ADN 6 T4 N E
cE :
Ban do6 di truyén cta phage T4 luén dugc biéu " &
dién dudi dang dudng tron mac dit ban than né cé ciu F B GE
tric mach thing. S& di nhu vay 12 vi & ADN T4 c6 sl
hién tuong goi 1a doi ddu quay vong (circular 2 ol
permutation), nghia la lan luot thay ddi trat ty cdc
bazo. O cdc hat T4 khdc nhau thi cé trét tu cic bazo & F &1
dau chubi khdc nhau, nhung ciing giéng nhu & T7, T4 rd ;
g B Tao thanh

cling ¢6 cac dau lap lai, tic 12 mot chudi bat ky sé c6
trat tu bazo & ca hai ddu 1a gi6ng nhau. Vi du genom
BCDEFGABC, DEFGABCDE, FGABCDEFG, : :
ABCDEFGAB. Cilu tric ndy 12 do cich sao chép s s 4180 tuarn genom
ADN ¢ T4 tao thanh sw quay vong gen (genetic trinh ty da dudc sép x8p, nhung enzym

circularity) mac du ban than ADN 1a mach thing  !ai catthanh cac doan béng nhau
5 khéng theo trinh tu.
(hinh 28.8).

Phan it ADN dai bi M-

enzym cat tan céng
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Qua trinh sao chép & T4 gi6ng nhu & T7, nhung enzym cét cia T4 khong nhén biét
dugce vi tri chuyén biét ndm trén sgi ADN dai nén ching chi cét thanh cdc doan ADN ¢6
kich c& gi6ng nhau clia virut ma khéng ké dén trat ty bazo. Do vay, ADN cua phage T4
khéc nhau khéng chi ¢é cdc ddu 1ap lai ma con & trat tw nucleotit & 2 ddu khdc nhau.

Phién md, dich mad va diéu hoa

Qud trinh diéu hoa sao chép & phage T4 phitc tap hon & T7 va cin ¢6 su kiém soét
(+). T4 16n hon va chifa nhiéu gen hon T7. Nhu da néi & trén, ADN cta T4 chda mot
bazo bét thuong 12 5 — dehydroxymetylcytosin, ma 1& ra & vi khudn 12 cytosin vA mot s6
nhém — OH cla bazo nay da dugc gin glucoza. Do vay, cdc enzym cén dé téng hop
baza bat thudng gin glucoza phai dugc tao thanh sau khi virut nhiém vao t€ bao, cling
nhu tac thanh enzym phan huy tién chét deoxycytidin triphotphat cia ADN binh
thuong. Ngoai ra, T4 con ma cho mot s6 enzym ¢ chifc nang giéng nhu enzym ciia vat
chit ding trong sao chép ADN nhung chiing dugc tao thanh vé6i s8 lugng 19n hon nén
cho phép su téng hgp ADN dac hiéu clia T4 nhanh hon. T4t ca c¢6 dén 20 protein méi
dugc tong hop sém ngay sau khi bi nhiém.

Tém lai, cic gen T4 duge chia lam 3 nhém, mo6t nhém md cho cdc protein tién sém,
m¢t thém ma cho protein sém, nhém con lai ma cho céc protein muén.

- Protein tién sém dugc hinh thanh ngay sau khi nhiém dé€ tao protein diéu hoa, sau
d6 1a cic protein sém, day 1a cdc enzym replicaza tham gia vao qué trinh sao chép ADN
va phién ma.

~ Protein muon 12 protein c4u tric (tao ddu, duéi) va cdc enzym lién quan dén viéc
phéng thich phage ra khdi t& bao.

~ Khong ¢6 ARN — polymeraza méi dac hiéu ctia T4 dugc téng hgp nhu § T7.

— Viéc diéu hoa téng hgp mARN cla T4 doi héi phai tdng hgp mot protein do
phage ma ho4, ding dé thay déi tinh dic hiéu clia ARN ~ polymeraza vat chu, sao cho
enzym nay nhan bi€t dugc cic promoter khdc nhau cha T4.

~ ARN — polymeraza cai bi€n cua vat cho dugc yéu t6 & cha vit chu trg giip tién
hanh doc cdc promoter sém trén ADN virut va di chuyén vé cudi chudi cho dén khi gap
tin hieu két thic.

~ Mot trong cdc protein sém cua phage (do gen sém ma hod) ¢6 nhiém vu lam
ngimg hoat dong cha yé&u t6 8 khi lugng protein sém dd du miic cin thiét.

— Mot protein cla phage lién két v6i enzym ARN — polymeraza d€ cai bi€n tinh dac
hig¢u ciia enzym nay. Nho yéu 1§ 8 méi dac hiéu do phage ma hod, ARN — polymeraza
nhén dién cic promoter & giita dé phién mé gen mudn.

Ldp rdp

T4 thuc hig¢n chu trinh nhan 1én trong vong 25 phit. Qud trinh téng hgp céc thanh
phdn cha phage dién ra doc 1ap, sau d6 ADN cia virut chui vao ddu, r6i ldp dudi va soi
du6i dé tao virion hoan chinh. Virut ra khoéi t€ baoc khi 1am tan t€ bao. Phage ma hoé tao
lizozym pha huy lién két chéo peptit trong peptidoglican clGa thanh t€ bao. S6 luong
virut méi I¥a tuy thudc vao su tan bao xay ra nhanh hay cham. Néu t€ bao bi tan sém thi
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86 lugng virut it va nguoc lai. O phage T4 dang dai c6 hién tuong c ché tan bao, nén s8
lugng virut cha mét lda rat 16n trong khi & cdc thé dot bién tan bao nhanh, qud trinh tan
bao xdy ra sém nén s6 lugng virut it.

Ung dung ADN ligaza ctia T4 xic tdc cho phan Gng ndi hai trinh tv ddu bing ARN
ligaza ciia T4 n6i hai trinh tv ARN nho lién két photphodiete duge dung trong dinh dau
phéng xa 3 cia ARN trong k¥ thuat san xuit méu do (probe)

28.7. HIEN TUQONG TIEM TAN VA PHAGE A
28,7.1. Hién tugng tiém tan

O phan trudce ta da dé cap dén cdc virut sinh san theo chu trinh tan (lytic cycle) ma
két qua la lam chét 1€ bao chd, nén goi 12 virut déc (virulent virus) (hinh 28.9a). Tuy
nhién, nhicu loai virut to ra "khén khéo" hon, vin k¥ sinh nhung khéng 1am chét ¢ bao
chi. Virut 8y goi 1a virut én hoa (temperate virus} (hinh 28.9b).

Hat phag
(B~ ADN

O 1 T bao chil

Chu trinh tan " Chu trinh tidm tan

T XS sao chép

Téng hop protein ' ADN Vitréu{bfg vao
vo ip rap i r ADN  bd

(‘:.oa Cam img @&m
| Tan / \
Ce D —

@ & @ " Cam (ng dé thanh Té& bao sinh trubng
trang thai tan binh thudng

a) b)

Hinh 28.9. Cac tinh hudng c6 thé xay ra khi virut nhidm vao t§ bao

a) Chu trinh tan bao. Virut nhan lén, pha vd té bao rdi & at chili ra ngoi.
b) Chu trinh tidm tan. ADN cia virut gan vao thé nhidm sic cla t& bao va 1€ bao vén sinh
trudng binh thudng. Trang thai tiém tan cé thé cam (mg chuyén thanh trang thai tan hao.
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Thuat ngir tiém tan bat ngudn tir chit lysogeny dé€ chi trang thdi virut 6n hoa ky sinh
ma khong giét chét t&€ bao. Genom cha virut gan vao genom cla té€ bao va ciing duoc
nhan doi khi t€ bao phan chia. Vi khudn chifa virut 6n hoa duoc goi 1a vi khuan tiém tan
(lysogen). Trong cdc di€u ki¢n nhat dinh cdc vi khudn nay c¢6 thé w phét tao ra céc
virion va duge xdc dinh nh& khad nang nhiém dugc vao mot chung vi khuan ho hang.
Trang thdi tiém tan c6 thé 12 moét dac diém sinh thdi quan trong, vi hdu hét vi khuin
phan lap wr nhién déu 12 "lysogen" vdi mot hodc nhiéu phage.

Neéu 1€ bao chii dii ¢6 tao ra duge mot ban sao ADN virut, thi su tan bao ciing khong
xdy ra, bdi vi khong tao duge cdc protein ma virut cdn cho lip rdp, nhung néu tao duogc
mot virut hoan chinh, thi t€ bao chi s& bi tan. Khi genom ctia virut (ADN hodac ARN
thong qua ADN) gan vao NST cia t€ bao, thi lic dé virut & trang théi tiém tan vi duoc
goi 1a provirut hoiic prophage. O virut doc, ADN chita céc thong tin dé téng hop cdc
enzym va protein can cho tdi tao virut, cdn & cic provirut ching cling mang cic théng
tin gi6ng nhu thé nhung khong duge biéu hién ma & trang théi "ngii", bdi vi chinh virut
c¢6 gen chuyén biét ma hod téng hop enzym tc ché su hoat hod clia cdc gen cdn cho qua
trinh nhan Ién. Trong mot s6 trudng hop, gen kim ham bi mit hoat tinh thi virut s& nhan
Ién va lam tan bao. D6i khi prophage c6 thé tach khdi ADN mét cich ngiu nhién hoac
do xir 1y t€ bio bang cic tic nhan vat 1y hay hod hoc, nhu chiu tia X, tia UV, xit ly
bang mil tat nito (hoi cay nito), cé thé phd huy ADN va hoat ho4 he théng sira sai SOS,
-enzym cat rdi (excisionase) dugc tdng hop sé tich prophage ra khéi NST. Qud trinh nay
duoc goi 12 cdm ting tiém tan hay cdm irng prophage (lysogenic/ prophage induction).

Khong phai t4t ca cdc prophage déu c6 thé cam dng. G mét s6 virut on hoa, su biéu
hién cua prophage chi xay ra do cic tdc nhan ty nhién. Khi vi khuén & trang thai tiém
tan thi s& khong bi nhiém bdi céc virut khdc, né giong nhu 1a duge mién dich vay. C6
duge diém nay 12 nhd co ché tic ch€ noi bao do virut diéu khién. Diéu gl xay ra khi virut
On hoa nhiém vao t&€ bao khong tiém tan. Virut ¢6 thé bom ADN cla né vao t€ bao va
bat ddu ty diéu khién mot chu trinh sac chép giéng nhu céc virut doc, cudi ciing 1am tan
1€ bao va giai phéng virut ra khoi t&€ bao. Déng thoi virut cing c¢d thé trd thianh
prophage, lic d6 qua trinh sao chép hoan toin do vét cha diéu khién.

28.7.2. Phage A

Phage ) ky sinh 0 E. coli, 1a virut 6n hoa dugc nghién citu k§ nhat. V& hinh thai
khong ¢6 gl khdc v6i cic phage T khic, ciing bao gém ddu hinh khéi véi dudng kinh
64nm va dudi xodn dai 150nm. NGi véi duoi 13 mét soi long dudi dai-23nm. Ngoai
protein chinh cta vo, capsit con ¢é mét sa protein phu ciia vo. :

Axit nucleic clia phage X [a mot phan tir ADN kép, dang thang. Piu 5’ chia méi sgi
la mot doan 12 nucléotit tao thanh hai ddu mut dinh b6 sung (mach don) goi la cos
(cohesive end).

28.7.2.1. Téng quat vé qua trinh nhén lén ciia phage A
Sau khi bom ADN vio t&€ bao chdt hoac sau khi prophage tdch khoi NST, ADN clia

phage A lap tirc khép vong vir bit dau qud trinh sao chép. Qua trinh ndy dugc ti€n hanh
theo hai giai doan.
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Giai doan 1. Tt phan tir ADN kép, khép vong, tién hanh sao chép theo kiéu theta
(hay dang mar) dé tang s6 lugng khudn cho phién ma va khuon dé sao chép. Sau dé, tir
diém khéi ddu ti€n hanh sao chép theo hai huéng d6i dién nhau va két thic khi hai chac
ba gap nhau (sao chép doi xing).

Giai doan 2. Sao chép theo co ché€ vong trdn xoay (khong d6i xing). Sau khi tao
mach don gidng nhu ¢X 174 thi gdn moi dé t6ng hgp mach bé sung, tao phan tir dai, kép
goi la concateme. Enzym cét do phage ma hod nhan biét vi tri chuyén biét trén ca hai
mach d€ cit thanh cdc doan ¢6 kich c& genom. Diém cét c6 ddu sole gém 12 nucleotit
goi 1a cos (cohesive end). Sau khi cét tao dugc genom c6 chiéu dai bang 79 — 106%
chiéu dai ctia genom A binh thudng, do vay c6 thé gin thém mot doan gen la. Trén
ADN cua A ¢ mot doan ndm giita gen J va gen att (hinh 28.10) khéng déng vai tro
quan trong vi khéng dam nhiém chidc nang gi, nén di cé thay thé né bang mot doan gen
la thi cling khong &nh hudng dén qud trinh nhan lén cla phage A. Vi dic diém ndy ma
phage A dugc coi 1a 1y tudng ding lam vecto chuyén gen trong k¥ thuét di truyén.

Sau khi tdng hop protein ciu tric s€ tién hanh lap rip dé tao thanh phage hoan chinh.

Phage X cé hé thong diéu hod su hoat hod cuia gen rat phifc tap (hinh 28.10), quyét
dinh huéng ma phage A phadi di theo sinh tan hay tiém tan. Dudi day chiing ta s€ xem
xét chi tiét qud trinh diéu hoa nay.

Phién ma
hudng trai L
Pau dinh

Hinh 28.10, Ban dé di truyén
clia phage A

Cac gen dugc ky hiéu nhu sau :

att — vj tri g&n vao NST clia t& bao ; int - gin xen ; xis — gén xen ; exo - tai 1§ hgp ; cI - gen (fc ché ;
Og - operater bén phai ; Pg — promoter bén phai ; O; - operater bén trai ; P_ — prometer bén tréi ; Cro ~
gen ma cho chat (fc ché thif hai ; N - gen diéu khién (+) tac déng vao doan két thic phu thude Rho, Céc
gen tif J d&€n U ma cho proptein dudi, tir Z d8n A ma cho protein ddu ; ¢l — protein (¢ ché ; Cos — dau
dinh ; Phién ma gen s6m tién hanh d&u tién, ngudc chidu kim ddng hd tir gen PL va d bén phai la tir PR,
Phién ma chinh theo chiéu trai ky higu 1a L1 va phién ma sdm theo chidu phai ky higu la R1. C6 3 vi tri
két thic phién ma do protein N tac déng. Phién ma muén phia phai (thuan kim ddng hd) ma che protein
dau, dudi va protein thuy phan, ky hiéu 1a R2, bit ddu tir promoter gén gen Q. San phadm phién ma ky
hiéu 1a L2 |a ban phién ma dudc didu hoa(+) tir gen PE ma cho protein (fc ché,
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28.7.2.2. Chu trinh sinh tan

Sau khi xam nhap, soi ADN kép cita phage A lap tic khép vong va biéu hién gen.
C6 hai gen duge biéu hién sém 1a ¢l va Cro. Gen ¢l mi cho protein cl 1a chat dc ché A.
Khi chat nay dugc tich luy thi s& ngan cin qud trinh phién ma cha cic gen muén, do dé
ngan can qua trinh sinh tan va A di vao con dudng tiém tan.

Gen Cro mé cho protein Cro. Khi protein ndy duge tich Juy, sé kiém sodt chit ic
ch& A va ngan can sir phién mi cdc protein tham gia vio chu trinh tiém tan va A di vao
con dudng sinh tan.

Su tong hgp mARN nh& ARN - polymeraza ctia vat chit duge khéi ddu tir mot s6
promoter nim trong ving diéu hoa, trong dé c6 hai promoter : mot nim & phia trii ky
hiéu 12 P; (s€ phién ma theo huéng trdi) va mot ndm & phia phai ky hiéu Ia P s& phién
ma theo hudng phai. Tir promoter Py, tién hanh phién ma gen N d€ 1éng hop protein N 1a
mot chat khdng ket thic (antiterminator). Pay 12 protein dac higu ngan can viéc dimg
téng hgp mARN.,

Théng thuong, qua trinh téng hop mARN duoc két thic nhd protein dac hiéu Rho.
Protein N 1am mét hoat tinh clia Rho, do dé cho phép ADN — polymeraza vugt qua diém
dimg d¢ 16ng hop mARN dai hon va vi the téng hgp duoc nhiéu loai protein hon, trong
d6 c6 cdc protein do céc gen O, P, ¢l va cIlf md ho4.

Protein N khong hoan toan ¢6 hi¢u luc d6i véi diém dimg nim ngay truéc gen Q
nén chi ¢6 mét phan nhé protein Q duge tao thanh. Protein Q ciing 14 mot chét khang
ket thic. Néu ndng do protein ndy di 16n s& cho phép ARN — polymeraza vuct qua
diém dimg d¢€ tién hanh phién ma tir mot promoter k& can. Ban phién ma nay (trong ban
do k¥ hiéu la R2) s& dich ma tao cdc protein muon, bao gém protein cau triic va protein
phan gidi.

Tir promoter Pgti€n hianh phién mé gen Cro dé tdng hop protein Cro. Protein nay
dugc téng hop déng thoi véi protein Q. Protein Cro gén vao operator O, d€ ngéin can su
phién ma tir promoter Py va gén vao Og dé ngén can sy phién ma tir Pg. Vi vay, protein
Cro ¢6 chiic nang la chét tc ché.

Co ché tdc dong clia protein Cro tai operator Op dugc mé ti trén hinh 28.11. Tai
operator Oy ¢4 3 vi trf khac nhau ky hié¢u 1a 3, 2, 1 déu ¢6 thé gan véi protein Cro. Pdu
tién 12 gan & vi tri 3, sau dén vi tri 2. Chi sau khi gén vao hai vi tri nay rdi thi méi gén
ti€p vao vi tri 1 va chi sau khi gén vio vi tri 1 thi promoter P méi bi 1ic ché. G operator
O_. cédc dién bién cling xay ra tuong ty nhu vay. Khi Py va Ppbi ttc ch€ thi khong mot
protein cll va cIll nao dugc tdng hop. Céc protein nay tham gia vao chu trinh tiém tan,
- cho nén néu protein Cro tich luy & mitc d6 cao thi chic chin A chuyén sang hudng sinh
tan. Viéc khod cdc promoter nay lam thay ddi giai doan sao chép ADN ciia A. Khi d6, &
giai doan ndy s& tdng hop protein mudn chit khong tdng hgp protein O va P 13 cdc
protein tham gia vio sao chép ADN kiéu teta (). Sw téng hop ADN budc vao giai doan
2 theo cg ché vong tron xoay tao phan tir ADN dai goi la concateme. Tir day tidp tuc
thyc hién cdc budc tiep theo clia qud trinh nhan 1én nhu da trinh bay & phén trén.
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3 . .
| < [ [ [ l Cro |
Pm Pr Pe

Hinh 28.11. Hai promoter ndm sat nhau trong viing céng tic di truyén cla phage i do gen ¢l va gen
Cro kiém soat. Khi c6 mat protein cl ching sé hoat hoa d& t8ng hap chinh né va dc ché su phién ma
ctia gen Cro. Khi gen cI bj bét hoat, s& ti€n hanh phién ma gen Cro va gay hién tugng tan bao.
Protein cl (chat (¢ ché) gén vao operator OR

28.7.2.3. Sinh tan hay tiém tan lé phu thude vao "céng tde" di truyén

3 phage A, vige quyét dinh con duong sinh tan hay tiém tan duoc kiém sodt boi
cong tac di truyén. O phdn trén 1a thao luan vé con dudng sinh tan, con dudi day 12 giai
thich 1am sao cong tac di truyén cé thé huéng sang con dlrong tiém tan.

— C6 hai diéu kién can dé virut tr& thanh tiém tan

+ Ngin can sy tao thanh cdc protein mudn.

+ Cai duge genom vao NST cia t€ bao.

~ Muén ngan can téng hop protein mu¢én thi phai ¢é profein tc ch€ A do gen ¢l ma
hod. Protein itc ch€ nay ngén téng hop t4t ca cdc protein khac clia A.

— Gen cl nam giita promoter P| va Pg nhung phién ma cho gen cI khong phai hai
promoter nay ma la promoter P (E : establishment titc 12 promoter thiét lap). Trén ban
do di truyén Pg ndm bén phai gen Cro va d6i dién véi Py nén su phién mi xay ra theo
huéng ngugc lai véi Pp.

— Néu Pg duogc hoat hoa hi protein tic ché 4 dugc tong hgp va A di theo con dudng
tiém tan.

— Gen cIl ma cho protein dung dé hoat hod Pz (vi mot promoter khic dung cho
tong hop integraza). Protein cH dugc téng hop rdt s6ém nhung khong bén vimg vi bi
proteaza cua 1€ bao phan huy. Néu thi€u protein cIl thi Pz khong dugc hoat hod va 7L
khong ¢6 kha nang di theo con dudng tiém tan.

— Gen cllIl ma cho protein clIl cé téc dung 1am tang siic bén cha protein cll néu
lugng proteaza cua vit chi khong qua cao.

clll

Tang cuong

cI'I ot hod Py Phién ma mARN Tong hop, cl » Ut ché& sinh tan
Phan giai

:

Proteaza

vat chtl ‘
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— Sy hoat dong cta cong tic di truyén khé phic tap. Protein e ch€ A (cI) gén vao
¢dc operator O va Og ciing gidng nhu protein Cro, nhumg & vi tri ddi dién véi protein
Cro. Ddu tién gan vao vi tri 1 d€ ngit Py (ddi v6i Py ciing theo co ché tuong ). Khi Py
bi ngit thi todn b¢ cic protein khdc khong duoc téng hop.

— Khong c6 protein Q thi khong ¢6 protein mudn va do d6 A khong thé buéc vao
con dudng sinh tan. :

— Khéng c6 protein cil thi Pg khong duge hoat hod, nén muén duy tri trang théi
tiém tan thi cdn phai ¢6 con dudng khdc dé phién ma gen cl.

— Promoter Py; (M — maintenance tic promoter duy tri) nim phia truéc gen cl (cung
huéng véi Pg). Py dugc hoat hod khi chat c ché A bam vao vi trf 56 1 clia Og va s& bi
bét hoat Kkhi chdt itc ché€ & gan vao ¢d 3 vi tri. Do vay, chat ic ché A vira lam nhiém vu
chét dc ch€ vira lam nhiém vu chét hoat hod khi né gén vao vi tri s§ 1 dé tic ché Py va
hoat hod Py;. Ki€u diéu hoa nay ti€p tuc x4y ra sau khi A da gén vao NST cia t& bao.

Duéi tdc dong cua céc tic nhan cam img (tia UV, tia X, mi tat nito), ADN bi tén
thuong s& xudt hién mot co ché bao vé vat chi goi 1a ddp ttng sua chita SOS. Co6
khoéng 10 dén 20 gen dugc khoi dong, trong d6 ¢6 mot s6 gen vi khudn gitip né thoét
khoi sy huy diét cha tia phéng xa. Mot protein trong s& nay goi I3 RecA (binh thudng
tham gia tdi t hop di truyén) s& bién thanh enzym proteaza chuyén biét pha huy protein
¢ ch€ va do d6 thdo bd sy kiém ché biéu hién cha gen tan. Ngay sau khi chat itc ché A
bi bat hoat, qué trinh ki€m soat (+) v (=) nhd chit itc ché bij loai bd thi viéc phién ma
méi ¢ thé bat ddu va chu trinh tan duge thuc hién. B&i vi lic nay, di chat ¢ ch& ¢é
dugc hinh thanh cling s€ bi 1am bat hoat.

Phage X la mét vi du di€n hinh vé "cong tac" di truyén noi xay ra sy canh tranh di
truyén giilta cdc chitc ning khac nhau. Khi chiic nang niy chiém wu thé thi s& dugc
khing dinh va kim him hoat dong cta chific nang kia. Chi trudng hop dac biét, vi du khi
& trang théi cam iing, thi chifc nang uu thé duogc thay thé.

28.7.2.4. Su gdn ADN phage vao NST ciia té bao

Qua trinh nay dién ra theo cdc budc sau (hinh 28.12) :

— Chuébi ADN dang thing cGa phage A vdi hai ddu mit dinh bét cap véi nhau [dl
diém néi cos dé tao dang ADN vdng.

- Mot s6 gen sdm cla phage dugc phién ma dé t6ng hgp cédc protein sém. Gen cI
téng hop protein dc ché (repressor) ngan can su phién m3 cla céc gen mudn, gen int ma
cho enzym integraza gitip cho ADN phage gén diém ait (attachment) vio mot diém
chuyén biét, trén NST cila t€ bao vd trd thanh prophage. Integraza 13 enzym
topoisomeraza dac hiéu vi tri nén xuc tdc dé gin phage A vao diing vi tr{ trén NST.
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— Khi t€ bao vi khuén sinh san, prophage ciing dugc sao chép ciing véi NST cia
t€ bao chu. Trong khi t€ bao sinh trudng, hé thong tc ché A ngan can su biéu hién cla
cdc gen prophage A, ngoai trir gen cI ma cho chat tic ché A.

Do bi tdc dong hoac do ngau nhién, prophage c6 thé tich khoi ADN vi khudn nho
enzym excisionaza la san phdm clia gen xis dé chuyén sang chu trinh tan.

att

{} Khép vong tai dau dinh
COS

Céc gen clia vat chi
g / gan vi tri gan

ADN vat chi

Nucleaza d&c hiéu, vi tri tao thanh
G/ cac dau lénh clia phag va vat chi
gal phr bio chiA

1 J—— .
1 [

Ny Gén ADN clia ngudi, enzym ligaza han diém gan
gal phr cos bio chiA

Hinh 28.12. Su gan ADN cla X vao ADN véat chil ludn xay ra tai vi tri dac hiéu nam
trén ADN cla vat chi, con & trén A vi tri gan la att. Trong hinh ghi chi mét s6 gen
vat chd & gan vij tri g&n. Enzym integraza x(c tac cho phan (ing gén ADN cla phage

% vao NST vat chd.

L]

(Brock T.M. et al. Biology of Microorganisms, 9th ed. Prentice Hall, 2000)

28.8. VIRUT ON HOA KIEU PLASMIT

Con cé mot loai virut 6n hoa khac, ADN cua né khong gian vao NST cla t€ bao ma
bang cdch nao d6 sao chép trong t€ bao chit déng thdi véi viéc phan chia t€ bao giong
nhu plasmit. Pai dién loai nay 14 phage P1 ky sinh & E. coli. Mac du khoéng gan moét cich
vat 1y vao NST t€ bao, nhung su sao chép cla prophage P1 van ph6i hgp chat ché
VOl su phén chia t€ bao, béi vi moéi NST t€ bao chi chi ¢6 mot ban sao ADN prophage.
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Khi t&€ bao phan chia, méi t&€ bao con ciing ahan dugc plasmit P1 tir 1€ bao me tuong
tu nhu & phage A. Chat dc ché€ clta phage PI ciing tham gia vao di€u khién qui trinh
sao chép.

28.9. THE THUC KHUAN CHUYEN VI - PHAGE MU

Phage Mu 1a TTK 6n hoa, nhiém vao céc vi khuin dudmg ruét nhu E.coli, Citrobacter
freundii, Erwinia sp. va mot s6 ching dot bién chia Salmonella typhimurium. Day 1a TTK
dugc quan tam nghién ciu nhiéy, vi khi gin vao cdc vi tri khdc nhau trén ADN vat chi
c6 thé 1am bat hoat cdc gén tai vi tri gén va gay nén dot bién. Mu — bit ngudn tir chix
mutator — 1a phage giy dot bién va t€ bao nhiém Mu tr& thanh thé dét bién. Do kha
nang gay dot bién dé dang nén Mu rat duge wa chudng ding trong nhiéu linh vuc
nghién ciru di truyén. '

28.9.1. C&u trac

Mu 1a TTK 16n, chita ADN kép, dang thing. Ddu cé cau tac hinh khdi da dién,
dudng kinh 60nm. Duodi ¢6 thé co dudi duge. Khi dudi dai 100nm, con khi co thi dai
60nm. Pudi gin vdi dia gde hinh luc gidc. Tir dia g6c c6 6 gai va tit 6 gai moc ra 6 sgi
léng dudi. Pudi gan vao lipopolysacarit (LPS) trén mang ngoai t€ bio chi dé mé& ddu su
xam nhap vio t€ bao. Sy kién ddu tién sau khi xam nhap vao 1€ bao, bat k€ ching &
trang thai sinh tan hay tiém tan 13 gin ADN clia minh v3o NST cia t€ bao vat chi tai vi
tri gdn ngdu nhién va 1Am bét hoat gen cha vat chil tai vi tri gén.

28.9.2. Ban d6 di truyén

Bén do di truyén cla Mu dugc mé ta & hinh 28.13a. Phan 16n 13 dung dé téng hop
cdc protein ddu va dudi, nhung cdc gen quan trong lai nim & hai dau ding dé sao chép
ADN va quyét dinh tinh KN. Phan tir ADN ctia Mu dai 39kb nhung chi ¢6 37,2kb thuc
su 1a cila Mu, con lai ¢ hai ddu 1a ADN cha vat chl gan vao phia trdi khodng 50 — 150
cap va phia phai 1a 1 — 2kb. Cdc doan ADN vit cht ndy khéng phai 12 duy nhat vi con
c6 céc doan nam ké véi vi tri ma Mu gai gen clia né vao genom vét chil 1dn trude. Khi
hinh thanh hat virut, ADN chita genom Mu cé chiéu dai vira d cho mét ddu phage sé
duge cit ra khoi NST vat cha. ADN duge ddy vao tir phia ddu tréi, sau d6 cuon lai cho
dén khi chodn hét khong gian cia diu.

Tuy nhién tai phia phai, noi ADN bi cat thi cdc hat khdc nhau 14 khdc nhau. Do vay,
trén ban dé di truyén phia bén phai gén gen attR lu6n 12 doan ADN clia vt chu, ciing s&
goi vao dau phage. M6i hat virut du bit ngudn tir cling mot t€ bao s¢ mang doan ADN
vat chu khdc nhau. Ciing c6 trudng hop virion chi chita toan ADN vt chii, khi 8y chiing
¢6 the chuyén gen tir t&€ bdo ndy sang t& bio khdc theo co ché tai nap.
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Gen hoat hoa (+) dé
tdng hdp ARN muén

Mién dich
Gen d8u va gencudi Boandao G .
a) Bau ¢b trat ty
' ,_.L| thay ddi (ADN vét chi)
h . 4
\ lys
tle a8 ¢ DeErFgiTkimMyne  rRsuusl
Co
GCCGAAGCAGCGTTG .
CGGCTTCGTCGCAAC ADN vét chi
* Enzym cAt ADN vat ché
tao d8u sofe .
b) GCCGA My |[AGCAGCGTTG

CGGCTTCGTC GCAAC

Tao mach don va
" gan Mu

| ]
GCCGAAGCAG| \, |AGCAGCGTTG
CGGCTTCGTC TCGTCGCAAC
) ]

Slta chita ADN va ¢an dén tac thanh
I&p doan 5 cip bazg

Hinh 28.13. TTK Mu

a) Ban dé di truyén cla Mu. C6 hai doan gen G'S, G va doan gen G déo ngudc
(invertible G flagment}, C6 cac doan G khac nhau.

b) Su g&n ADN cGia Mu vao ADN cilia vat chd gay 1p doan 5 cap bazd clia vét ch
(Brock T.M. et al. Biology of Microorganisms, 9th ed. Prentice Hall, 2000}

28.9.3. D6t bién va cac phage cai bién

Do Mu c6 thé gan vao céc vi tri khdc nhau trén mot khodng rong ciia cdc ADN vat
cht, nén né c6 thé duge ding dé tao ra cdc dot bién nhiéu diém dong thoi c6 thé dung
dé chuyén gen tir t€ bao nay sang t& bao khic. Ngoai ra, Mu cai bién trong phong thi
nghiém con bi mét cdc chitc nang tan. Cdc phage niy goi 13 Mini — Mu. Phin 16n chiic
nang quan trong cua Mini — Mu bi mét nhung cic gen & hai ddu vén binh thudng. Phage
Mini — Mu thudng cé khuyét tat, ching khong tao ra dugc cic vét tan (plaque). Chi ¢6
thé nhan biét su t6n tai cha chiing théng qua sy biéu hien cla cic gen khac nhau ma
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ching mang. Mot trong cdc Mini — Mu nay c6 chita gen B — galactosidaza cha vat chi
goi 1a Mud — lac (d — tir chit defective — khuyét tat) c6 thé phat hién ra ngay khi con
dang ¢ dang prophage néu gen lac dugc dinh hudng chinh xdc vé promoter vat chi. Lic
dé, t€ bao chi s& hinh thanh enzym (8 — galactosidaza va dé dang phat hién dugc nhd
chat chi thi mau dac trung (X — gal), ching han trong ddm vi khudn £. coli xudt hién
cdc khudn lac mau xanh da troi, diéu d6 ching td Mu di gai vao NST € bao chi va ma
hod dé 16ng hop B ~ galactosidaza. R& ring Mu la mot cong cu loi hai cla cdc nha di
truyén.

Trén bd gen Mu ¢ mét doan goi 12 doan G (khéng phai gen G) c6 thé ddo nguge
theo huéng khéc nhau. Theo moét huSng duge ky hiéu 1a SU va theo hudng nguge lai
duogc ky hiéu 1a S'U'. Hudng cua doan nay x4ac dinh su tao thanh kiéu long dudi. Ta da
biét tinh dic hiéu cia sgi 16ng dudi quyét dinh kha nang hap phu cha virut 1én bé mat t€
bao. Néu doan G nam theo hudng goi 12 G+ thi hat Mu s& k¥ sinh vao t&€ bao E. coli
chung K - 12, con néu theo huéng G — thi sé ky sinh trén E. coli ching C hodc trén mot
vai loai vi khudn dudng ruf_)t khac. Cé hai loai protein cua dudi dugc ma bdi cidc gen
ndm doi dién nhau trong doan G. Phia trdi doan G 1a promoter huéng phién mi vao
doan G. Theo hudng G+, promoter s€ phién ma cdc gen S va U, cdn theo hudng G — thi
mot promoter khac s€ huéng phién mé cdc gen S' va U',

28.9.4. Sao chép ADN & phage Mu

Khéc véi phage A, viéc cai ADN clia Mu vio genom vét chii 13 thiét y&u cho ca hai
qud trinh tan va tiém tan. Khi gin cdn phai c6 enzym transposaza do gen A mi hoa. Noi
phage Mu gén, soi ADN vat chi bi cit sole nén tao ra 2 doan soi don. Khi phage Mu
gan vao s& tién hanh sita chita bang céch lap vao doan don 5 cap bazo bd sung dé tao
thanh soi d61 méi hoan chinh.

Chu trinh tan c6 thé dugc tién hanh ngay sau khi nhiém néu nhu chat ¢ ché gen C
khong duge tao thanh, hodc nh& ¢é cam dng cua t&€ bao tiém tan. Trong trudng hop
khéc, su sao chép ADN clia Mu doi hoi phai 6 su chuyén vi lip lai cia Mu vao nhiéu
vi tri trén ADN cuia vat cha. Lic dau, su phién ma chi xay ra ddi v6i cac gen Mu sém
nhung sau protein gen C 1a chat hoat hod (+) tdng hgp ARN muon réi tiép dé 1a téng
hgp protein ddu va dudi, 1ap rap va chui ra khoi t€ bao.
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Chutong 29
VIRUT CUA CON TRUNG, TAO VA NAM

29.1. VIRUT CUA CON TRUNG

Virut clia con trung 14 thanh vién cla it nhat 7 ho bao gém : Baculoviridae,
Iriviridae, Poxviridae, Reoviridae, Parvoviridae, Picornaviridae vi Rhabdoviridae,
chiing c6 thé ky sinh va gay bénh cho c¢6n tring hoac chi diing cén tring 1am vat chi
diu tién. Trong s6 nay, 3 h¢ quan trong nhdt 1a : Baculoviridae, Reoviridae va
Iridoviridae '

— Iridoviridae 1a ho virut hinh khéi da dién gay bénh ngii sic & mot s& con tring.
S& di cé tén goi nhw vay vi khi quan sit 4u tring cia ¢on trung bi nhiém virut thiy cé
mau sic cdu vong do céc virion két tinh trong thé lipit (irido bit ngudn tir tiéng Latinh,
Iris 1a cdu vong). Ho nay gém 4 chi : Chlorinidovirus, Irodovirus, Lymphocystivirus va
Ranavirus.

Virion hinh khéi 20 mat, dudng kinh 20 — 30nm, c&u tric phic tap gém 1 15i
nucleoprotein dugc bao boc boi 1 16p lipoprotein dang mang nidm bén trong capsit. Mot
$8 virion cén cé thém vo ngoai lipoprotein. Vo nay ¢6 nguén goc tir mang sinh chét
hoac mang ludi néi chit clia t€ bao chii. V6 ngoai dudng nhu khong c4n ding cho qué
trinh gay nhiém.

Céc virion néi chung bén & pH 3 — 10 va & nhiét d6 4°C, chiing c6 thé bi bat hoat &
55°C trong 15 — 30 phiit. Cdc thanh vién cha chi Ranavirus vd Lymphocystivirus nhay
cam véi este va cdc chat tay rira.

Genom la mét (d6i khi 1a hai) phan tit ADN kép, dang thang, khdoi luong
100 - 250 x 10°. [t nhat mot s6 thanh vién coa chi Iridovirus (virut gy bénh & &ch,
virut ngil sic, virut bénh lympho) c6 ADN khép vong, déi ddu va c¢6 doan du thira
khong dich ma & ddu phan tir. Pay 1a trudng hop duy nhat & virut dong vat cé dic diém
nay nhung né lai khd phd bién & TTK.

— Baculoviridae 1a virut chita ADN kép, khép kin, gay nhiém O bon chan khép. C6
dén 600 loai khdc nhau thudéc bd Hai canh (Diptera), bé Canh mang (Hymenoptera), bo
Buém (Lepidoptera) va du trung cua Decapoda 13 d6i tugng tan cong cua virut Baculo.
Truée day Baculoviridae duge chia thanh ba nhém dua trén céc dac diém hinh thédi va
thé boc — OB (occlusion body).

+ Nhom A — Virut nhan da dién (nuclear polydehedrosis virus).
+ Nhém B — Virut dang hat — GV (granulosis virus).

+ Nhém C - Dang nay gidng nhu Polydnaviridae (khong tao thé boc giy nhiém &
bon chéan khdp nhu con trung, nhén, gidp xéc).
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Gan day nguoi ta chia Baculoviridae ra 1am hai chi :

+ Nucleopolyhedrovirus (NPV) duge dac trung bdi su tao thanh thé boc hinh da
dién. Trong méi thé boc chira nhiéu virion, virut nhan Ién va tao vé boc trong
nhan clia té€ bao ky chu.

+ Granulovirus (GV) dugc dac trung bdi sy tao thanh thé boc hinh elip hodc hinh
gay hai ddu trdn. Trong mdi thé boc chi chita mét virion. Virut tién hanh nhan
I&én va tao vo boc trong nhan t€ bao ky chu. Tuy nhién ¢6 truong hop ngoai 1€,
virut nhan lén trong t€ bao chat.

NPV thdy nhiéu & cic nhém chan khép khac nhau, cdn GV chll yéu chi thiy o Bo
Lepidoptera. Protein nén (matrix) ciia NPV va GV déu dugc goi 12 polyhedrin hoac
riéng d6i véi GV con duge goi 1a granulin. Viée xay dung hé théng phan loai cuia NPV
va GV chu yé&u dua vao trinh tu cdc gen chuyén biét. Gen ma cho polyhedrin / granulin
dugc sit dung nhiéu nhét. Tuy nhién, cdc gen md cho ADN — polymeraza, egt, Kitinaza,
catepsin va lef — 2 ciing dugce st dung.

Con triing bi bénh khi 4n phai 14 chita thé boc. O trong ruét giita, polyhedrin thé boc
bi phan giéi trong chét kiém giai phéng virion d€ réi nhiém vao t€ bao rudt gidta, nhan
1én réi nay chéi qua mang sinh chat clia t€ bao rudt gita. Mot s§ virut nim ¢ rudt gita,
s6 khdc lai lan ra khip co thé theo dich bach huyét. Cling nhu virut & dong vat ¢6 xuong
s6ng va TTK, virut ctia c6n trung ciing ¢6 thé duy tri & thé tiém 4n trong vat chq, di qua
cdc th€ hé ma khong biéu hién triéu ching. Su xuat hién bénh ¢6 thé do tic déng cla
céc hod chat, séc nhiét, tham chi do thay déi thifc an.

Gan day, virut cia con tring duge quan tdm dac biét trong dau tranh sinh hoc. C6
thé tao ch€ pham virut diét sau ph4 hoai mila mang va hy vong c6 thé thay th€ mét phan
cac hod chat bao vé thuc vat dang lam 6 nhiém méi trudng. Trong s6 cdc virut ¢6 kha
nang diét con trung, virut baculo duge quan tam nhat vi 3 1y do :

— Chi tn cong dong vat khong xuong séng va cd tinh dac hieu ddng ké nén khong
gay hai cho cdc con tring ¢é ich khic.

— Chiing dugc bdo vé trong thé boc, trinh dugc cdc yéu t6 bat loi cha moi trudng
nén cé thé duy trt kha nang sdng trong tu nhién ngoai co thé ¢on tring.

— Rat thuan lgi khi sdn xuét ché pham thuong mai vi thudng c6 thé dat nong dé cao
trong md cua 4u trang (10'% viruy/au trung). Ché€ phdm c6 thé giit hoat tinh trong thoi
gian rat dai (10 — 15 nim), ngoai co thé coén tring.

Diém dac trung cha virut 1a chi nhiém vio t€ bio séng nén gay trd ngai cho san xuat
ch€ phdm & quy mo cong nghiép lién quan dén viéc nuoi sau. Sau ky sinh duge nudi
trong budng nudi bang thitc an nhan tao, bdo dam cho chiing sinh trudng va phat trién
binh thudng. Dén giai doan nhat dinh (thudng 12 giai doan &u triing) thi ciy dich huyén
phu virut vao thitc an. Sau 7 — 9 ngdy nhét du trung chét, sdy nhe ¢ 33 — 35°C cho dén
khoé, nghién thanh bot, thém dich sinh 1y (1ml / con sdu), trén déu rdi loc. Vi du, d6i véi
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ch& phdm EKS clia Nga, sau khi loc thi ly tam ldy cén chita virut thém nuéc cat tao dich
huyén phi, sau thém glycogen v6 trung. Néng do virut dat 10°/ml. Bao quan trong lo
dung cho mét hoac vai hecta. C6 thé san xuat dang bot bang cdch thém lactoza, tron
déu roi bo sung axetol vdi ty 1¢ 4 :1. D€ 1ing, chét phan tren, phdn ket tha sdy nhe cho
bay axeton. Trén véi caolin hay bentonit dé ¢6 ty le lOg/g.

Viét Nam da sdn xudt NPV tir nhiing nam 90 dé diét sau hai béng. Nhiém dich virut
vao sau tudi 3 — 4. Thu sau chét, nghién, loc qua vai mong dé loai xdc sau. Ly tam thu
dugc virut, thém phu gia (chdt chong théi, chdt bam dinh, chat chéng tia UV). Kiém tra
hoat luc rdi déng chai.

o) nhiing noi ding ch& phdm virut, néng dan cé thé bing kinh nghiém nhit sau chét
do virut, nghién, tao huyén pha réi phun ti€p. So véi tat ca cac ché phdm vi sinh vat diét
con trung thi ch€ phdm virut ¢6 tinh dic hiéu cao hon ci. Chiing thudng chi gay nhiém
cho mét vai loai, do vay rat an toan. Khéng gay hai cho nguoi, vat nudi va khu hé vi
sinh vat khdc. Ngudi ta con san xudt ché phdm hén hop gém virut Gramulosis va vi
khudn Bacillus thuringiensis nhim 1am tang hiéu Iyc diét con triing.

29.2, VIRUT GAY BENH CHO TOM

Trong nhitng nam gan day, nganh nuoi m phét trién rat manh & nhiéu qudc gia
trén the gidi va da trd thanh nganh mang lai hiéu qué kinh t€ cao. Tuy nhién, nganh
nuoi tdm cling dang phai d6i mat véi thich thiic 1én do tom dé bi bénh, nhit 1a cdc bénh
virut, lam cho tom cheét hang loat, gay tén that kinh t& ning né. C6 nhiéu loai virut gay
bénh cho t6m (bang 29).

Bdng 29. CAC VIRUT GAY BENH CHO TOM LUU HANH TREN THE GIOI

Tén h¢ hodc nhém virut béng ban cau Tay ban cdu
Nhom MBV BP
Baculoviridae hoac nhém Baculo Nhém BMV -
PHRV -
Namiviridae WSSV WSSV
IHHNV IHHNV
» HPV HPV
Parvoviridae SMV _
LPV -
Picornaviridae - T3V
Virut ARN dan, hinh que chua xac dinh YHV -
Reoviridae Reo — 111 Reo — 111
Togaviridae - LOW
Rhabdoviridae ’ - RPS
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Phé bién nhat vé 4 loai sau day :

— Bénh do MBV (Monodon baculovirus) : Virut thuéc ho Baculoviridae (nhom
khong tao thé boc). Virion hinh que, kich thudc 50 x 300nm. Genom ADN kép,
khoéng phan doan. MBV phan b4 rong rdi & cic nudc Pong A vh bong Nam A (ké ca
Viéet Nam), Uc, chau Phi vi chau M§. Virut xam nhap vao t&€ bao gan, rudt, lam cho tom
6m hang loat, hoat dong 1o d&. Ty 1é tom chét len dén 70 — 90%, thudng & giai doan
tom uong dén tO6m vira.

— Bénh ddu vang do IHV (yellow head virus). Virut nay con chua duge phan loai.
Virion hinh que, kich thugc 30 — 50 x 160 — 186nm, ¢6 vé ngoai. Genom la ARN don.
Virut luu hanh chi yéu & Dong A va Pong Nam A. Virut xam nhap vao t€ bao gan,
ruét, nhan lén trong t€ bao chat, gay cic triéu ching nhw di chuyén cham, 1o do. Mang
t6m tir vang chuyén sang nau. Sau 3 — 5 ngay, ty & chét c6 thé [én dén 100%.

— Bénh nhiém dusi vo gdy hoai te co quan tao mdu do IHHNV (infectious
hydodernal and hematopoietic necrosis virus) thuéc ho Parvoviridae. Day la virut nho
nhat trong sé cdc virut gy bénh cho tém. Virion hinh khéi da dién, duong kinh hat
22nm, khong ¢6 vo ngoai. Genom 12 ADN don, chda 4,1 kb. Virut gay bénh cho nhicu
loai tém & céc nudc khdc nhau thuéc ca Pong va Tay bdn cdu. Virut xim nhdp vao 1€
bao biéu mo dudi vo, 1€ bao gan, 1ép co lién két cha tom.

— Virut gdy bénh dom trdng (WSSV — white spot syndrome virus).

Virut WSSV lan ddu tién dugc phat hién & Dai Loan nam 1992, 1a nguyén nhan gay
tén hai kinh t€ 16n cho nganh nuéi tém. Virut lan tran rat nhanh ra cdc nuée chéau A va
chau M§, khong chi lay nhiém cho tém ma con cho nhiéu loai dong vat gidp xdc soéng &
nuéc ngot va nude bién (toém ty nhién, cua, muc va 4u trung cla con tring, ...). Do ¢6
nhiéu dic diém giong véi virut baculo & con trung nén lic ddu ngudi ta cho rang day la
thanh vién cta ho Baculoviridae. Ngay nay, virut gay bénh d6m trang dugc x€p vao chi
Whispavirus thudgc mot ho méi la Nimaviridae.

M td virut : WSSV la virut 16n véi kich thude 120 x 75 nm, ¢6 hinh elip hodc hinh
gay, ¢6 vo ngoai. O phia ddu ciia vd moc ra mot doan dai trong nhue cdi dudi. Bén trong
vd ngoai 12 nucleocapsit. Phia ngoai capsit ¢6 cdc dudng vach tao thanh khia. D6 ¢6 the
14 do céc capsome hinh cdu (®10nm) gén v6i nhau tao thanh dang nhdn, roi cdc nhan
chéng 1én nhau.

Genom ctia WSSV 1a ADN kép 16n, khép kin, chira 292967 nucleotit va 184 khung
doc m&. Hon 80% khung doc mé va protein do ching ma hod khong tuong dong véi bét
ky gen hoac protein nao di dang ky trong ngan hang gen quoc t€. Ddng chi y la trong
genom ¢6 mét khung doc mé rat dai, gém 18234 nucleotit, chua rd chic nang (giong
khung doc m& colagen), vd 9 viing khéng doc mi, ¢6 trinh ty nucleotit 1ap lai (khoang
250pb), ndm rai rdc trong genom.

Protein cia WSSV gdm khoang 25 loai, trong dé ¢6 5 protein chinh va 20 protein
phu, dugc goi tén theo khéi lugng phan tlr (khi dién di trén gel SDS — PAGE). Trong
5 protein chinh ¢é 3 protein (VP26, VP24 va VP15) c6 mat ¢ nucleocapsit va 2 protein
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(VP28, VP19) c6 mat & vo ngoai. Ca 5 loai protein ké trén déu khong duge glycosyl
hod, 12 dugc diém thudng thdy & virut ¢6 vo ngoai va khong tuong déng véi cic protein
cua bat k¥ virut nao da bi€t. Cdc phan tich nhd k¥ thuat dién todn cho thdy trinh tu axit
amin cua cdc protein VP28, VP26 va VP24 c¢6 nhitng doan trung nhau. VP28 tuong
déng véi VP26 1a 41%, con v6i VP24 1a 46% axit amin. Ngoai ra, khung doc md ma
cho cdc axit amin nay ciling ¢6 kich thuée gén giéng nhau (khodng 206 axit amin). Do
vay, ¢6 thé gia thiét ring cac protein cdu tric ndy duge tdng hop tir cdc gen lap lai sau
d6 dugc xir 1y thanh cdc protein ¢é chiic nang khic nhau (protein nucleocapsit va
protein v ngoai).

VP28 1a protein vo ngoai chinh cia WSSV, déng vai trd quan trong trong qud trinh
nhéan 1én cla virut. Gen vp28 ¢ kich thudc 615bp, c6 tinh bdo tha cao. Cac ching phan
lap & cac viung dia 1y khdc nhau nhu Trung Qudc, Dai Loan, Han Quéc, Théi Lan,
Malaysia, Viét Nam déu c6 sy tuong déng cha gen ndy 13 trén 99%. VP28 duge ding dé
xdc dinh WSSV & tom.

Triéu ching bénh : Tom bi bénh thudng ¢6 mau héng dén dé niu. Bén trong vo
xudt hién nhimg d6m trang tron déu voi dudng kinh 0,5 — 2mm, ¢6 tam trong sudt (khac
vdi bénh do vi khuan Vibrio sp. cling ¢6 thé gay d6m tring nhung tdm den). Gan, tuy ¢6
mau trang hodc hoi vang. Tom yéu, 1o do, bd an va cé xu hudng dat vao b, sau d6 chét
chim xuéng ddy. Mot s6 biéu hién khong dic trung khac nhu mang ¢ mau nhat, c6
16ng va bi déng rong. Pudi ¢é thé bi an mon. Ty 1& 10m chét ¢6 thé dén 100% sau 6 ~ 7
ngay. Ty 1& chét cao nhat thudmg & tom nhéd 30 — 40 ngay tudi. Khi tom ¢& 12 g/con thi
thoi gian G bénh kéo dai va c6 thé 16n dat ¢d thuong phdm trudc khi chét hang loat.

Chdn dodn : Ding k¥ thuat PCR hoac Kit nhe khéng thé khing VP28,

29.3.VIRUT CUA NAM VA TAO

Virut ky sinh & ndm (mycovirus) kha pho bién cd & nam bac thdp ldn ndm bic cao.
Capsit gan nhu hinh cdu véi kich thude dong déu (25 — 50nm). Tuyét dai da s6 genom
la ARN kép, mot doan (mot phan tir) hodc phan doan (nhiéu phan ti). Mot s6 chia
enzym ARN - polymeraza phu thuoc ARN. Da s6 14 virut tiém 4n nhumg mot s6 c6 thé
gy bénh nhu & ndm an Agaricus bisporus, tuy nhién khong quan sat thiy hiéu qua gay
bénh t€ bao (CPE) va khéng xdc dinh thdy sin phadm d6¢ cha virut. Sdu nhém virut ndm
chita ARN kép va dugc xac dinh :

~ Nhém A : Genom don (4,6 — 6,1kbp), kich thudc virion 35 — 43nm. Ky sinh &
Saccharomyces cerevisiae (Sc V —L1).

— Nhdm B : Genom don (8,3kbp), kich thuéc virion 48nm. Ky sinh & Drechslera
maydis (t&n ¢l 1a Heminthosporium maydis — HmV).
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— Nhém C : genom 2 phén t (1,6 va 1,4 kbp), kich thudc virion 30 — 35nm. Ky
sinh & Penicillium stoloniferum (PsV — S).

— Nhém D : genom 2 phan tir (1,8 — 1,.9 va 1,7 — 1,8kbp). Kich thude virion 35nm.
Ky sinh & G. graminis (GgV — 019/6 — A, GgV — OgA -~ Bva GgV - F6 - C).

— Nhém E : genom 2 phan tr (2,2 — 2,3 va 2 — 2,1 kbp). Kich thuée virion 35nm.
Ky sinh & G. graminis (GgV — F6 — B, Gg - T1 — A va GgV — OgA - A).

— Nhém F : genom 3 phan tir (3,2 — 3 va 2,9kbp). Kich thuéce virion 35 — 40nm. Ky
sinh & Penicillium chrysogenum (PcV).

Virut ndm dudng nhu chi duge lan truyén qua bao tir, qua giao phdi hodc qua cédc
sgi néi vao nhau. Nhiéu trudng hgp & ndm ki chii khong thay ¢é biéu hién 16 rang 1a
dang bi nhiém virut nhung & mot s& trudng hop khi nhiém virut ¢é thé anh hudng téi
tinh doc cua ndm gay bénh. Vi du, virut ARN kép k¥ sinh & Rhizoctonia solani ¢6 lién
quan dén tinh doc cla ndm ndy. Uronema 1a chi tao luc dang s¢i & nudc man va nudc
ngot, virut ky sinh & tdo nay cé dudi gidng nhu TTK.
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Chuong 30
VIRUT THUC VAT

Virut thuc v4t di dugc phdt hién cach day trén mot thé ky va da thu hit su quan tam
cha nhi¢u nha sinh hoc. Nhitng nghién citu vé virut thuc vat da gép phan quan trong lam
phong phu céc kién thifc chung vé sinh hoc truyén théng va sinh hoc phan tir.

Virut thye vat cling 1a thu pham gy that thodt miia mang. Hing nam trén thé gidi,
nhing thigt hai vé kinh t€ do virut thuc vat gay ra lén t6i 70 ty USD. Chi riéng 1 bénh
goi la Tristeza da phd huy hoiic 1am mat ning sudt cha hon 50 triéu cdy ¢6 mdi trén toan
th€ gidi, bénh do virut di 1am hai hon 200 triéu cay dira & Tay Phi. Nhiéu loai cay luong
thye, cay an qua, cay rau, cay hoa va tham chi cay c6 thu ciing déu c¢6 thé bi nhiém
virut. Cédc cdy bi nhiém ¢6 thé biéu hién qua nhitng thay ddi vé hinh théi nhu 14 cay bi
dom, kham, soc, 14 bi da vang réi rung. Cay c¢6 thé bi cdi coc, héo ril hodc thdéi nhin.

30.1. KHA NANG LAY NHIEM

Phén 16n virut thyc vat lay nhiém tir cay nay sang cdy khéc thong qua dong vat
khong xuong song, vi du, bo rdy xanh, bo nhay an 14, rép d6m, bo tri, rép cay... Mot s6
virut truyén sang thé hé mdéi qua phan hoa hay qua hat, virut ciing ¢ thé xam nhap vao
co thé qua céc vét xay xudc, thong qua néng cu nhiém bdn. Bé mat cla 14 ¢6 tdng cutin
bao vé& khong c6 thu thé cho virut bim vao, vi thé virut khong thé 1 xam nhiap duge vio
1€ bao thuc vat.

— Thong qua con trung hoac qua cdc chd xay xit, virut vugt qua 16p cutin va thanh
t€ bao d€ vao bén trong t&€ bao. Tai day, sau khi nhan lén chiing lai lay sang cédc t&€ bao
khic théng qua cic cau sinh chit (plasmodesmata — néi giita cdc t& bao, dé lan rong ra.

— Trong phong thi nghiém ngudi ta ¢6 thé gay nhiém nhan tao bing cich ding ludi
min tra x4t tao v€t thuong réi tdm dich chia virut cho chiing xam nhap vio mo.

30.2. PHAN LOAI VIRUT THUC VAT (xem chuong 1)

Tiéu ban phﬁn loai virut thyc vat da xdc dinh ¢é chimg trén 1000 virut thuc vat. Tén
cua ching 1a t6 hgp tén cha thyc vat chi vi ki€u bénh ma chung gay ra. Vi du, virut
kham thudc {4, virut kham vang cii cai, virut kham hoa lg, ..

Virut thyc vat ¢6 kich thude, hinh dang va dic diém sinh hoc rat khic nhau nhung
nhiing tiéu chi ding dé phan loai virut thyc vat ciing giéng nhu d6i véi virut dong vat,
do d6 chiing cing dugc xép chung vao nhiéu ho cha virut déng vat. Vi du, virut gay
dom hoai tir mau vang & cay rau diép va virut bénh dai déu thudc ho Rhabdoviridae.

30.3. HINH THAI

Vé co ban, hinh théi cta virut thuc vat khéng khic nhiéu so v6i hinh thdi coa virut
dong vat va thé thyc khudn. Nhiéu virut ¢é capsit dang que hay dang soi (virut kham
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cay thude 14), mot s& khic ¢é ciu tric dang khéi da dién hoidc dang kh6i nhung c6 dinh
thém capsome (virut dém vang cay cl cai — TYMV). Virut Rhabdo con c6 thém vo
ngoai la 16p lipit kép.
— Pa s8 capsit ¢6 cdu tao tir 1 loai protein, khong thay c¢é protein chuyén biét dung
dé bim vao t€ bio. |
— Genom cua virut thyc vat :
+ Hau hét virut thuc vat ¢6 genom rat nhd, khong c6 loai nao dat kich thudc
phage T hoac cha virut pox ¢ dong vat.
+ Genom clia virut ¢6 thé la ADN hoic ARN, chudi don hoidc chudi kép, chia 1
hodc nhiéu phan ti. Tuy nhién, trong s khoang 300 loai da biét thi cé 16i 90%
mang genom ld ARN don va trong s6 d6 phédn 16n 13 ARN (+), chi 1 s6 it ¢6
genom 1a ARN mach kép va ADN mach kép. Sau ddy la 1 s6 vidu:

ADN kép : Badnavirus, ching han tungrobacilliform & lia.
ADN don : Geminivirus gy soc 14 ngd.

ARN kép : Reovirus gy u ¢ cay xa truc thao.

ARN ludng cuc (ho Rhabdoviridae), gay coi coc Khoal tay.

ARN don, (+), hat doan (ho Comoviridae). Vi du, virut cowpeamosaic gay
dom cay dau dia.

ARN don, (+), | doan (ho Tobamoviridae). Vi du, virut kham thudc 14.
ARN don, (+), 3 doan (ho Cucumoviridae). Vi duy, virut gay dém dua chudt.

Virut ¢6 genom phan doan, thudng chita cdc phan tir ARN sgi don, (+) khac nhau
va mic di dugc boc capsit dé tao thanh céc hat riéng & nhung 14t ca cic s¢i cla genom
(trong mét thé théng nhat) déu cidn cho su gdy nhiém va tdi ban virut trong t€ bao
thuc vat.

Ngoai ARN genom, nhiéu virut thyc vat con ¢é6 mARN duéi genom (subgenomic
mRNA). D6 12 soi ARN ¢é chiéu dai nhé hon genom va ¢6 ngudn gdc tir genom. Trinh
ty clia cdc phan tir dudi genom ciing nam trén mot trong cac phan tir ARN genom.

3 € bao eucaryota, su dich mi néi chung khong thé bit dau tr 1 vi tri ndm phia
trong mARN. Sit hinh thinh mARN duéi genom cho phép su dich m3 bat ddu ca tr
vi tri nim phia trong genom tao ra protein chuyén biét. Vi du, protein vo (cp) & mdt
s& virut.

Céc ARN dudi genom duge boc vo capsit cing véi ARN gemom chinh dé tao hat,
nhung & mot sé cac virut khac, ching lai duge boc vo riéng dé tao cic hat nhé doc lap.

Nhin chung, virut thuc vat thudng tao thanh ARN dudi genom mot thdi gian
ngin trong chu trinh nhan lén va chiing thudng khong dugc bao bdi vo capsit dé tao
thanh hat.
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30.4. CAC VIRUT ARN O THUC VAT

Vi genom chia hdu hét virut thue vat déu 1a ARN sgi don, (+), do d6 ca genom chinh
va dudi genom déu biéu hién nhu 12 mARN cha & bao va tién hanh dich mi trén
riboxom 808 d¢ tao cdc polypeptit. mARN clia virut ¢é s6 lugng nhiéu hon va ¢6 ai luc
cao hon véi tiéu phin 40S cha riboxom so véi mARN cla thuc vat, do dé canh tranh
duge véi mARN cua thuc vat.

— Cdu tric ARN genom soi (+) cha cdc virut thudéc cdc nhém khac nhau déu tuong
tu nhv nhau chi khdc & doan diu chudi, ¢ cich dich md va cdch ché€ bién protein
(hinh30.1).

VpG . Khung doc md Poly A
M m7Gppp 5'Boan khdi dau [ 1 3'UT (ARN

Ppp OH

pp

Hinh 30.1. Cau tric phd bién clia genom virut ARN (+). Mat khung doc md 1a mat doan nucleotit
dung t3ng hgp protein nam gilfa 2 codon dau va cudi chudi, tde 1a mot cistron ndm gilta codon
khdi ddu va codon két thic ma cho protein. Poan khdi dau va doan UT
la nhirng vang khong duge dich ma.

— Tai dau 5' cia mARN di xdc dinh dugc 3 kiéu cdu triic khdc nhau :

+ Loai 1. C6 mi (m7 G5' ppp5'), loai ndy c6 & 9 nhém virut gidp ting cudng gén
mARN vao riboxom.

+ Loai 2. Pdu 5' thay mii bang VpG, d6 1a mot protein nhd véi khoi lugng
3000 — 7000, &6 moét s virut picorna (vi du, virut polio) c6 VpG va ngudi ta
cho rang né tham gia vao khdi ddu sao chép ARN,

+ Loai 3. O ddu 5' khong ¢6 mii nhung lai mang cdc nhém 2 hoac 3 photphat.

~ () ddu 5', trinh ty doan dén ddu ndm trudc codon AUG — 1a codon khdi diu tdng
hop protein. Phin than la doan mi cho mdt chudi polypeptit duy nhat bdt diu bang
codon khdi ddu AUG va két thiic bang 1 trong 3 b ba két thic (UAA, UAG, UGA).

— @ sinh vat nhan chuén, riboxom chi dich ma khung doc md st véi ddu 5' clia
phén tr mARN nho hon.

— Tir khung doc md dai tao ra 1 polyprotein tién chdt duy nhit réi sau dé duge
enzym phan cét thanh cdc polypeptit nhé hon.

— Mot doan dai 20 — 250 nucleotit & ddu 3' ngay trude doan poly A, khong dich mi
nhung ciing ¢6 virut & ddu 3' khong ¢6 doan poly A nhung lai ¢6 1 cdu tric dj thudng
giéng nhu tARN. Ciu triic ndy dugc aminoacyl hod bang ciach gian vdi axit amin dac
hi¢u (hinh 30.2).
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Hink 30.2. Genom clia TMV.

O ddu §' clia ARN genom va ARN dudi genom déu gén md. & dau 3' déu b cdu truc kidu tARN.
Khung doc md thir nh&t dich ma thanh mot polypeptit ¢é khdi lugng 126000 (P126). Néu doc qua codon
dimg thi sé tao ra mdt polypeptit cé khdi lugng 16n han (P183). Cac ARN dudi genom ¢6 ngudn gdc tir
ARN genom nam & phia ddu 3' va mét trong s8 ching ma cho protein vé.

(Grierson D. et al. 1984, Plant Molecular Biology, Biackie & Son)

Sau day 1a 1 s6 vi du vé cdu tric va cdch biéu hién genom & cédc virut kham thudc 14
(TMV - tobaco mosaic virus), virut kham déu dida (CPMV - cowpea mosaic virus),
virut kham kiéu mach (BMV - brome mosaic virus). D6 12 cdc dai dién dién hinh nhat
cho virut thuc vat.

30.4.1. Virut kham thuéc 1a - TMV (tobacco mosaic virus)

— Genom la ARN don, (+), gém 6395 nucleotit dugc bao bdi vd capsit, tao thanh
hat hinh que dai 300nm. Pidu 5' gin mi, cdn ddu 3'cé cau tric tARN duge aminoacyl
hod bang cdch gan vdi histidin hodc valin (tuy thuéc vao chiing virut, hinh 30.2). Mot
trinh tu dan dau gém 68 nucleotit & diu 5, sau d6 1a 2 khung doc m& dai, chi€ém gin hét
chi€u dai phan tir, dung dé mi cho protein.

— Khung doc m& dau tién dung dé dich ma cho polypeptit cé khéi luong 126000,
Khi codon k&t thiic clia khung doc md ddu tién bi tc ché thi sé cho phép vuot qua diém
dimg d€ doc qua khung thit 2 tao ra mét polypeptit 16n hon cé khéi lugng 183000. Ca
hai polypeptit ndy déu cé & giai doan ddu cla qud trinh nhan lén va protein P126 c6
chiic nang clia enzym sao ma (ARN replicaza).

— Hai khung doc m& nhé hon cia ARN genom ndm & phia ddu 3' cia TMV. Mét
khung ma cho protein ¢é khéi lugng phan ti 30000 (P30) va mot khung mé cho protein
¢4 khéi lugng 18000 (P18), d6 1a protein vo capsit (cp). Protein P30 ¢6 mat sém trong
chu trinh nhéan lén cua virut va c6 1& tham gia vdo su van chuyén virut i t€ bio nay
sang t€ bao khdc dugc goi 1a protein van chuyén (hinh 30.3).
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Hinh 30.3. So dé qua trinh nhan 1&n cla virut TMV.
Tat ¢a cac budc déu dién ra trong 1€ bao chét.
(Grierson D. et al. 1984, Plant Molecutar Biology, Blackie & Son)

30.4.2. Virut kham dau diia — CPMV (cowpea mosaic virus)

— Genom 12 2 phén tir ARN don, (+) duge bao bdi vo capsit rieng tao hat hinh cu.
C6 3 loai hat CPMV duogc tach tir cay nhiém virut bing phuong phép ly tam siéu téc
gradien dudng :

+ Mot loai lang nhanh (B) chita ARN don (ARN - B) dai 5889 nucleotit.

+ Mot loai lang trung binh hay & giita (ARN — M) dai 348 nucleotit.

+ Mot loai lang cham chita c4e capsit réng.

— Ca 2 phan tlr ARN genom déu c6 cdu triic va cdch sip xép giong nhau. Ddu 5'cé
gan VpG. Pau 3’ clla ARN c6 dusi polyA. ARN — M dai 167 nucleotit, con ARN — B
dai 87 nucleotit. Chudi khdi dau khéng dich ma & dau 5' cta ARN — M dai 183
nucleotit con cua ARN — B dai 85 nucleotit.

— Phan khong dugc mi hod clia 2 phéan tlr cé nhiéu doan twong déng nhung phan
khung doc m6 mi hod cho protein lai 1a dac diém rieng clia ting phan tir. Méi ARN chi
tao mét polyprotein, sau d6 ti€n hanh ché bién phan cit thanh cic protein chic nang véi
kich thuéc nho hon.
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— Enzym replicaza ctia virut hau nhu dugc mi hod bdi ARN — B, con ARN - M mi
cho 2 loai protein capsit 12 P23 va P37. Hai protein ndy dugc phan cit tir san pham dich
ma ban dau. VpG nho dugc phan cét tir phéan trung tam cta polypeptit do ARN — B md
hod. Proteaza dé phéan cat polyprotein cia ARN — B va ARN — M déu duge mi hoa boi
ARN - B (hinh 30.4).

- Yy

VpG I . poly A
P200
NI A AP AP
P32 P170
I LA AP AP NEINREPIEIEI LI
P60 ‘ P110

L o 4 CLIEIEICIEIEIEIT?

Hinh 30.4. Genom phan doan
PS8 VpG P24 Pa7 (2 doan) cha CPMV.

CIEDD W D EEEIEEIEIED M&i ARN genom ma cho moét
polyprotein, sau 46 nh& enzym
phan cdt thanh cac protein

ARN-M ¢ ¥ chifc nang. Protein vo bét
VpG = I poly A ngudn tir polypeptit do ARN -
P105 M ma hod, con cdu tric VpG
e e W W do ARN - B ma hod (Grierson
D. et al. 1984, Plant Molecular
Pag P&0 Biology, Blackie & Son)
COCPEIL? EPEIEIEED
Vp37 Vp23

D N

— Cau tnic va chic nang genom cua CPMV rat giéng v4i genom cia virut picorna &
dong vat. Vi du, virut polio va virut gy bénh 16 mém long méng. Méi sgi déu cé VpG
& dau 5' va dudi poly A & dau 3', protein chifc ning déu dugc ch€ bi€n tlr polyprotein
tién chat nhung & virut picorna thyc vat 1a genom phan doan (hai doan) con & dong vat
genom cua virut picorna chi cé 1 doan.

30.4.3.Virus kham kiéu mach - BMV (brome mosaic virus)

— Genom phan doan bao gém 3 phéan tir ARN don, (+), méi phan tir duge bao boc
trong mot vO capsit riéng tao hat hinh da dién, c¢6 dudng kinh 26nm.
— Trinh ty nucleotit cia cdc ARN - 1, — 2, — 3 cia BMV khong tuong déng véi
nhau, ngoai trir 200 nucleotit khong ma hod & ddu 3' 1a chung cho ca 3 phan ur.
— Céc phan tr ARN genom ¢6 mil 0 ddu 5’ vi ¢6 cau tric gidng tARN, & dau 3'cé
thé aminoaxyl hod béng cdch gan tyrozin.
+ ARN — 1 (3234 nucleotit) va ARN - 2 (2 865 nucleotit) d2u chi chita mét
khung doc mé dai va méi loai chi dich ma dugc mot polypeptit ¢6 khéi lugng
phan tir tuong ung 1a 1009000 va 94000Da, ki hiéu 1a P109 va P94.
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+ ARN - 3 (2117 nucleotit) chira 2 khung doc md nhung chi c¢é khung doc & gan
didu 5" Ia dich mi thanh polypeptit 35000 (P35), khung thir 2 thé hién 1 mot
mARN duéi genom (ARN — 4 cha BMV) bit ngudn tir doan 876 nucleotit cudi
cing cia ARN — 3.

+ ARN -4 ma hod protein capsit P20 (cp).

+ ARN — 3 vd ARN - 4 duge bao trong ciing mét vo capsit tao thanh hat nhung
chi ARN — 1, ARN — 2 va ARN - 3 14 cdn cho hoat tinh gay nhiém va hop
thanh toan b théng tin di truyén cua genom virut ¢hinh 30.5).

ARN 1
cap = [
P109

ARN 2 . Hinh 30.5.
cap = l Genem 3 doan cla virut kham
P94 kiéu mach. Ba phan tr ARN
NI P I LIPS genom ma hod cho 3

polypeptit riéng. ARN - 3¢ 2
khung doc md. Khung thir 2

ARN3 ¢ y l | méa cho protein vé nd la ARN
cap . dudi genom ma sau nay dudc
P35 ! boc vd clng vdi ARN - 3
OO N (Grierson D. et al. 1984, Plant
: Molecular Biology, Blackie &
0,5Kb i Son)
¥
59 cap ! |
P20{cp)
CIEINEID

— Chifc nang cla cic polypeptit & BMV con chua r6. C6 18 mét trong céc protein
cha ARN - 1 hoic ARN — 2 s& dam nhédn chiic nang replicaza cla virut. Protein cla
ARN — 3 1am nhiém vu lan truyén virut giita cdc t&€ bao (protein van chuyén).

— Poan tuong déng & dau 3' clia cic ARN & BMV lam nhiém vu diéu hoa hoat dong
gen trong sudt chu trinh nhan 1én cdn cfu tric giong tARN thi lam nhiém vu méi dé
tong hop ARN.

Céc kiéu genom ARN ctia virut thuc vat ké trén minh hoa cho ¢ ch& ma rat nhiéu
virut sit dung dé nhan 1én trong co thé thyc vat. Ciing ¢6 mot s6 virut ARN khdc c6 kicu
genom thay ddi chit it nhung nhin chung ciing chi xoay quanh cdc kiéu 6 trén.

30.4.4. Sy nhan lén ctaa virut ARN

— Nhin chung & céc virut ARN don, (+) muén nhan 1én truéc hét phai tdng hop soi
(-). Hai soi bit cap tao dang sao chép RF Pay 1a ARN kép c6 do dai chudn. Nguogc lai
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n€u tao phan tir kép trong d6 mot sgi ¢ chiéu dai chudn, sgi con lai ¢é chiéu dai thay
doi thi dugc goi la dang trung gian sao chép RI (replicative intermediate) cé nghia 1a
mot phan 1a soi kép va mot phén 12 sgi don.

— Su sao chép hdu nhu xay ra tir mot ddu cia ARN genom, noi gin cau tric kiéu
tARN lam méi.

— Nho enzym replicaza do virut ma hod, tir khuon s¢i (+) t8ng hop nén s¢i (=) va
sau dé tir sgi (—) lai tong hop nén s¢i (+).

— O nhiéu cay trébng khong bi nhiém virut ciing phdt hién thay enzym ARN -
polymeraza phy thuéc ARN, tuy nhién hoat tinh enzym ndy & cay tréng khéng bi nhiém
virut y€u hon so véi & cay bi nhiém virut. Ngudi ta di ching minh ring replicaza hoan
chinh, dic hi¢u d¢ sao chép genom virut ARN thyc vat phai 1a mot phiic hgp bao gém
hai thanh phan : mét do virut m@ hod va mot do vat chli md hod. Phan do virut mi hod 1
mot polypeptit lam nhi¢m vy lua chon khuén. Vi du, & virut kham vang ci cai dudng
(TYMV — turnip yellow mosaic virus), phdn do virut ma hod c¢6 khéi luong 115kDa
cdm sau vao mang sinh chat va ¢é tinh dic hiéu virut, cén phan do t&€ bao ma hod cé
khéi lugng 45kDa c6 thé roi khéi mang va hoat tinh polymeraza khong dac hiéu virut
(hinh 30.6).

Polypeptit do 5' ARN mdi tong hap

vat chdl ma

5 3 ARN virut

Mang té bao

Hinh 30.6. M& hinh enzym replicaza (ARN polymeraza phu thuoc ARN}.
(Hail et ai, Adv. Plant Pathol., 1,179,1982)

30.5. CAC VIRUT ADN 6 THUC VAT

Ngudi ta di xac dinh duge hai nhém virut ADN & thuc vat, mot nhém chita ADN
kép vd mét nhém chita ADN don. Sau day 1a mot vai vi du dién hinh.

30.5.1. Virut ADN kép ~ Virut kham hoa lo (cauliflower mosaic virus)

— Virut kham hoa lo CaMV (caulimovirus) ¢6 genom ADN kép, khép vong, chita
khodng 8000 ciap nucleotit dd dugc nghién citu khd k¥ vi né 1a vecto tich dong thuc vat
ddy tiém ning.

— Virut caulimo la céc hat hinh cdu, kich thuéc 50nm, c¢6 phé giy nhiém hep hau
nhu chi gay nhiém cho cay ho cai (brassicas).

— Dac diém cdn luu ¥ 13 phéan tir ADN c6 nhimng vi tri ngit quing 1am cho genom
khong lién tuc. Soi (-) & ngoai chi ¢6 mot diém ngit trong khi sgi (+) bén trong cé thé
1, 2 hoidc 3 diém ngat tuy thuodc vao timng ching.
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— Phén 1én cdc chiing CaMV ¢6 hai diém ngét & soi thit hai. Diém ngit ndm & viing
ngan, tai d6 ba s¢i chap nhau (triple stranded), ddu 5' ciia méi soi la <6 dinh nhung dau
3" tao ra mot dai goi lén di€ém ngét (hinh 30.7). Ribonucleotit (méi) gin véi trinh tu &
diém ngat 13 diém khoi ddu sao chép ADN.

L. AATTTTTT

-TCGGGGGGCGHO_AT TTTTTAACCATAGTCTGGGTAC

1 -AGCCCCCGCTTAA A A AATTIGGTATCAGACCCATG
ACCAUAGUCUGGGU Ho~

2.
- TCCC CT CCT CCAATAGTCTT CTT T T T GA GAAATA

- AGGGGAGGAGGTTTATCAGAAGAAAAACY  TTTAT

5’ tPUGGTTATCAGAAGAAAAACT ©
3,

- CACCCCCCAATCAATGAGCTCGGTTGATT TC CT

OH
- GTGGGGGGTTGATTACTCGAG CAACTAAAGGA

§' -rPu GATTGATTACTCGAG ©
a) b)
Hinh 30.7. Cac diém ng4t quang trén genom cla CaMV.
a) Sd d6 genom ADN khep vél';g cho thdy trén médi sgi ¢é cac diém ngdt quang (1 - 3)
b) Tai diém ngat quéng co trinh ty nucleotit {doan gach chan) 1a doan khdi ddu t6ng hgp ADN.

Trinh t trong khung la méi tARN 13y ciia thyc vat
(Grierson D. et al. 1984, Plant Molecular Biology, Blackie & Son)

— Chi trén sgi ADN (-) cha CaMV la c6 6 khung doc m& do vay thong tin di truyén
biéu hién khong déi xiing do phién mi sgi (=) thanh mARN. Trong virion s¢i (—) chi cé
mot di€m ngit nhung khuon dé phién ma lai 1a sgi ADN khép vong kin khéng c6 diém
ngit ndo. D6 1a do diém ngat d6 da duge stra chira, n6i lai bang lién két cong hod tri.

— Bén khung doc md ma hod cho protein chuyén biét. San phim cia gen IV 1a
protein capsit tien chit v6i khéi lugng phan tir 16n (57000) duge phan cit thanh cic
protein chitc nang v6i khéi legng phan tit nho hon (43000), sau d6 dwuoc photphoryl hod
va glycosyl hoa.

+ San pham cta gen VI 1a polypeptit 62000 1a thanh phdn chd y&u clia thé vii ¢6
trong t& bao thuc vit.

+ San phim ciia gen II 12 polypeptit 18000 tham gia vio qud trinh thu nhdn va lan
truyén CaMV thong qua vecto 1a rép. Néu gay dot bi€n mat doan gen II s&
khong anh hudng dén chu trinh virut nhung hat virut lai khong duge rép thu
nhan va lan truyén.

+ San phim cta gen V 1a polymeraza.

303



— MéGi gen trong ADN dugc phién m3 thanh cdc mARN va ¢é 2 mARN chinh
(hinh 30.8).

+ mARN cia gen VI duge gén mii va c6 dudi poly A dai 1850 nucleotit.

+ mARN thi 2 1a soi 35S dugc phién ma tit toan boé mot sgi ADN ciing duge gin
dudi poly A va chita tit cd cadc ving md& nén duge coi nhu tién chat clia cic
mARN nhé hon. Tuy nhién, cdc ban phién ma (transcript) cia mARN dudi
genom biéu hién cdc gen cia CaMV thi khong dugec moé ta vi ndng do cia
ching trong t€ bao nhiém rat thip. Phai chang c6 thé 1y giai theo céch khic la
ARN 358 c6 thé dich ma nhu théng tin da gen (polycistron). Diéu nay khéng
thuc t&€ vi néi chung riboxom & co thé nhan chudn chi ¢6 thé dich ma khung
doc m¢& gan dau 5' nhit cha phan tr mARN.

Protein thé vii

ehién ma e \_, Protein vo p37

Hinh 30.8. 3an ph3m phién ma ARN clia CaMV.
— Phién ma clia cd gen VI va ARN 35S déu duge diéu hoa doc lap bdi trinh tr ADN
CaMV nam phia trén ddu 5' cia méi ving phién ma.

— Diém khac thudng cia ARN 35S 12 sau khi hoan thanh phién md mét vong ADN
né van 1iép tuc phién ma thém 180 nucleotit nita tao thanh mot doan goi la "doan lép lai
cling chiéu & cudi " (terminal directly — repeated sequence).

30.5.1.1. Sao chép ADN g CaMV
Mac dis cho dén nay, co ché sao chép ADN & CaMV chua duge hiéu biét tudng tin

‘Tuy nhién, ¢6 thé thiy ching cé nhiéu dac diém giéng vdi virut refro mang genom
ARN gay u & dong vat. Cic virut nay phién ma nguge ARN thanh cADN.

— Diém giong nhau bao gém sy mi hod cho protein chi trén mot sgi va su ton tai
san pham phién ma ARN cé chiéu dai genom (ARN 35S) ¢6 gén doan lap lai & cudi va
rdt tuong déng véi doan nucleotit nim gin doan khéi ddu téng hop ADN clia soi (+) va
() (céc diém ngat ADN cia CaMV) (hinh 30.8).
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30.5.1.2. Sy nhén lén cua CaMV

— ADN cia virut chita céc diém ngét quang xam nhap vio t€ bio thuc vat réi di
chuyén t6i nhan. Tai day cdc khe & diém ngit cia ADN duge han kin va mot phan tu
siéu xoan dugc hinh thianh két hop véi protein ctia vat chd dé tao nén cau triic thé nhiém
sdc mini (minichromosome).

— Sgi ADN (-) trong thé nhiém séc mini dugc ARN — polymeraza II clia t&€ bao chi
phién ma thinh mARN di chuyén t6i t€ bao chat dé tdng hop protein.

— 8an phdm phién ma ARN 35S c6 chiu dai genom (chiéu dai di) ciing dude téng
hop trong nhéan, mac dii con chua 1 virut 14p rdp trong nhan hay trong t€ bio chat.

— M6 hinh nhéan lén cia CaMV tuong tu nhur & virut refro ciia dong vat. Sgi ADN
(—) cha CaMV dugc téng hop tir ARN 35S nhd méi la tARNM® ldy clha vat chi.
tARNM® nay bit cap v6i doan bd trg 14 nucleotit tréen ARN 35S. DPoan b8 trg niy cd
khoang 600 nucleotit xu6i, k€ tir ddu 5' chia ARN 35S va & gan 1 trong nhitng doan chita
diém ngit clla ADN.

— Su phién ma ngugc ti€p tuc vé phia trdi cho dén ddu 5 ARN 35S dé tao thanh moét
doan ngan ADN (-) ciia CaMV goi 12 doan ADN két thiic manh (strong — stop DNA).
Doan nay van con dinh v6i tARN méi nhd lién két céng hod tri.

— Do ARN 358 ¢6 doan lap lai ¢ cu6i, ciing chiéu nén doan ADN két thiic manh ¢ thé
khép vong khuon ARN va ti€p tuc phién méa nguoc dé hoan thanh téng hop soi ADN ().

— Sau khi téng hop xong sdi (~), sgi ARN 358 bi phan huy béi ribonucleaza H.

— Téng hgp ADN sgi (+) dugc bat dau tir doan ¢6 nhiéu nucleotit G nim gén diém
ngat (hinh 30.7). Soi ADN (-) hoan chinh duge ding 1am khuon dé téng hop soi (+).

—~ J diém cu6i mét vong sao chép soi nay lai géi 1én diém ngat ciia ADN clia virion
CaMV. D6 1a do c6 su téng hgp thay th€ sgi khuon c¢6 giéi han (limited strand
displacement synthesis), polymeraza nhay tir s¢i Khuon nay sang soi khuon khac.

30.5.2. Virut ADN don - Geminivirus

Virut gemini bat ngudn tir chir "gemini" 13 cip déi. S& di nhur vay 1a vi khi soi dudi
kinh hién vi dién tir thdy cdc hat virion thudn khiét luon & dang cdu ghép doi. Day 1a
nhém virut ADN sgi don duy nhét duge biét dén bao gdm 13 thanh vién, nhiém vio
nhiéu ho thuc vat mot 14 mdm va hai 14 mdm. Mot nira s6 thanh vién nay dugc truyén
nh& vecto 1a bé Cdnh trang cdn mot nira 1a nhd bd An l4.

— Dic di€m quan trong 12 tao thé viii dang chic banh vong hoic dang tinh thé ndm
trong nhan.

~ ADN tédch tir virut gemini, virut kham vang ddn (BGMV- bean golden mosaic
virus) va virut tiém 4n & san (CLV- cassava latent virus) bao gém chil yéu cic vdong md
soi don.
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— Cb hai loai ADN khép vdng vdi trinh ty nucleotit khac nhau. Méi cdp hat virut chi
chira mot trong hai loai ADN d6, do vay sé ton tai hai loai hat cap do6i. Vi thé€ day la
virut ¢6 genom hai doan. Vi du & CLV ADN - | dai 2780 nucleotit va ADN - 2 dai
2724 nucleotit. Trinh tu nucleotit cia ADN — 1 va ADN - 2 l1a khac nhau ngoai tru mot
viing chung dai 219 nucleotit.

Quda trinh nhdn lén cia virut gemini mdi chi bat diu duge nghién ciu :

— D3 xdc dinh duge dang ADN kép cla virut gemini gidng nhu la dang trung gian
sao chép (RF).

— Ving chung cia ADN — 1 va ADN - 2 cda CLV chifa trinh tu nucleotit lap lai cua
doan khoi ddu sao chép ADN trong d6 ¢6 mot ciu tric vong kep t6c (hairpin loop
structure).

— Nhiéu khung doc m& dai va cdc gen ma hod cho protein nim trén ca hai loai ADN
ciia CLV. Chic nang ma hod ctia cdc gen nay van chua biét 18, ngoai trir mét khung doc
m& trén ADN ~ 1 chinh l& gen ma cho protein vo capsit.

30.6. VIROIT

Nam 1971 trong qud trinh nghién ciu bénh thuc vat, ngudi ta bat ngd phdt hién ra
tic nhan gay bénh dic biét chi chia phan tir ARN don, khép vong, khong duge bao boc
bdi capsit, ¢6 kich thuéc khoang 270 — 380 nucleotit nghia 12 nho hon rit nhiéu so véi
virut va dugc dat tén 1a viroit. Hién nay cé trén 16 bénh do viroit gay ra ¢ thuc vat nhu
bénh cu khoai tay hinh thoi (PSTVd - potato spindle tuber viroid), bénh cadang —
cadang hai dira, bénh v6 ngoai cay chanh. Tac nhan gay bénh c6 thé truyén tr cay nay
sang cdy khdc thong qua bién phédp co gidi, do con trung hodc thong qua hat phan roi
nhan lén trong t& bao cay chi.

Phan tir ARN don, khép vong va thudng gdp lai tao cdu tric bac hai dang hinh que
nhd ghép doi bazo & mot s6 doan. Mac di ARN genom la sgi don, (+) nhung Khong
hoat déng nhu mARN, tuy chiing ¢é trinh tu khdi din dich ma, nhung khung doc lai
qua ngin vi bi chan bdi codon ditng nén viéc téng hgp protein bi can trd, do vay chiing
khong ma hod cho bat ky mot protein nao. P€ nhan lén, ching phai phu thu¢c hoan toan
vao hé enzym clta t&€ bao chi. Viroit nhan 1én trong nhan 1€ bac tal nhan con
(nucleolus). Qud trinh nhan 1én nh&y ARN - polymeraza phu thugc ARN ctia té bio theo
cd ché€ "vong tron xoay". Pdu tién genom la ARN don, (+), khép vong dugc dung lam
khuoén t8ng hop theo ca ché vong tron xoay tao soi (=) oligo bd sung dang thang goi 1a
concateme. Concateme dugc tu cit thanh cic don vi monome (-), sau dé ndi lai nho
ligaza tao khuon (—) cho vong tron xoay dé téng hop concateme (+) dang thang. Soi nay
lai tu cét, khép vong trd thanh genom cla viroit ¢(hinh 30.9).
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Hinh 30.9. 89 d5 nhan 1&n cha viroit theo ¢ ché vang trén xoay.

Di€u ddng luu ¥ I su phan cét concateme thanh cic don vi monome khong ¢é su
tham gia cla cdc enzym vi khong c6 nucleaza nao di mic dic hiéu dé nhan biét vi tri
cit. Nhitng nghién ctru gan day cho thdy c6 su giong nhau giira viroit va intron. Trinh tu
ARN cta intron ¢6 thé uén tao 3 thuy dang du bia (hammerhead). Concateme dugc
cat nhd ribozym ddu biia d€ tao cdc monome (cdc don vi genom).Vi viroit giéng nhu
intron, ma intron 1a trinh ty khéng mi ho4 cho polypeptit ndo nén viroit khéng duge boc
bdi vé protein va ciing khong duge cii xen vao NST chia t& bao.

Tac dong gay bénh clia viroit d6i véi vat chii 1a do ARN viroit chita céc doan bé
sung v6i ARN 78 ciia y&u t5 nhén biét tin hiéu cla vat chi. Do vay, viroit hoat dong
giong nhu ARN - antigen (khidng gen) kim him su tao thanh va phd huy chiic nang cta
y€u 6 nhan biét tin hiéu.

30.7. VIRUSOIT

Gidng nhu viroit, virusoit 1a cdc phan tr ARN nhung duge boc trong virion cla
virut thye vat chit khong ¢6 capsit riéng.

Mic du ARN ciia virusoit ¢ céu tric gidng nhu cla viroit nhung né khong thé
nhan lén déc lap. Mudn nhan lén ching phai dua vio virut trg gidp (helper virus).
Vi du, virusoit lién két voi virut soc ¢o linh laing (LTSV - Lucerne transient streak
virus) khong c6 trinh ti tvong déng véi genom ciia virut tro gitip.

LTSV c¢6 thé nhan lén déc 1ap mi khong cén virusoit nhing virut dém rau tau bay

(VMV - velvet mottle virus) lai phy thudc hoan toan vao sy c¢6 mit ciia ARN virusoit,
thi€u né thi virut khéng tdi ban duge.
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Chuong 31
PRION

s} phin trudc chiing ta di xem xét mot s6 nhém virut dién hinh ma su sinh san ctia
ching 1am cho chiing ta ng& ngang vi ching pha v cic quan niém truyén théng vé cau
tric va céc qua trinh t€ bao binh thudng. Trong chuong nay, ching ta lai xem xét dén
céc thuc thé ¢6 kha ning giy bénh cdu tao vo cung don gian dén néi ma cdc nha khoa
hoc khong thé cong nhan chiing 1a virut, d6 12 prion.

31.1. PRION

Vao nam 1957, ngudi ta phat hién thdy mot bénh ky la xay ra & mét bé lac néi tiéng
Fore, thuéc mién nii phia déng nudc Tan Guinea. Bénh nhan cudi lién tuc khéng cudng
lai dugce, sau 7 — 9 thang thi chét duge goi la bénh cudi hay bénh Kuru. Dantel
Gajdusek (nhan gidi Nobel nim 1976) la ngudi ddu tién phdt hién thidy c¢6 méi lién quan
gifta cin bénh cudi va tip tuc an ndo ngudi than bi chét trong nghi 1& mai tdng. Ong da
ti€én hanh giy bénh thuc nghiém thanh coéng khi tiém dich nfio ngudi bénh vao linh
tradng. Tuy nhién, thot gian phdt bénh & con vat cham, do d6 lic dau tac nhan gy bénh
nay dugc coi 1a mot dang virut méi vi goi 1a "virut cham". Viéc chdn dodn phong thi
nghiém nham phéan 1ap "virut chim" déu khéng mang lai két qua nhung khi hd tyc an
ndo trong nghi thiic mai tdng bi cdm dodn thi dich bénh ciing khong con nira. RS rang
nguyén nhan gay bénh 12 mot tic nhan gay nhiém.

Hién nay mot s6 bénh tuong tu ¢ ngudi va dong vat ciing da dugc nghién citu, cic
bénh nay déu c6 dic diém chung 1a gay thodi hod hé than kinh trung vong. Khi phéan
tich t&€ bao hoc mé ndo duéi kinh hién vi dién ti thay nhiéu phan tir tr& nén x0p gidéng
nhut miéng bot bién, do xuat hién cdc héc trong nio. Céc t&€ bao bi thuong tdn va chét.
Tuy nhién khong thay hién tuong viém, tdc 1a khong sung tdy va ciing khong thdy xuat
hién ddp tng mién dich dic hiéu.

Céc bénh thudng gip & ngudi va dong vat duge ghi & bang 31.1 va 31.2.

Bdng 31.1. CAC BENH PRION G NGUOI

Tén bénh Dang bénh

' Bénh rai rac, |4y nhiém & bénh vién hoac
Creutzfeldt — Jacob (CJD) trong pham vi gia dinh
Mat ngl gay chét, di truyén theo gia dinh

(FF! - Fatal familial insomnia) Pham vi gia dinh

Hoi chimg o
Gerstmann — Straussler — cheinker (Gss) |F @M Vi gla dinh
Kuru Truyén nhiém
Alpers Xy ra & tré so sinh
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Bdng 31.2. CAC BENH PRION § PONG VAT

Vat chd Bénh
Son duong A rap Bénh xdp nio
Meo X6p néo kidu dai
Gia slc I6n X&p nédo (bo dién)
Bao X&p nao kiéu dai

Linh duong chau Phi | X8p ndo
San duong(Gemsbok) | X&p nao

Con triét Bénh ndo do lay truyén (transmissible mink encephalophthy — TME)
Hugu, nai Bénh ndo man tinh (Chrohic wasting disease — CWD)
Ciru Bénh cir gai (scrapie)

31.1.1. Prion la gi ?

Maic du trude day cho rang nguyén nhan gay bénh 13 mot "virut cham” nhwng cic
phan tich cho thdy ching khong bi phan gidi bdi cdc chat phan giai cdc axit nucleic ma
lai rat nhay cam v8i cdc chat phan gidi protein. Khi ph4 huy axit nucleic trong dung
dich mé néo, kha nang lay nhiém khong gidm di. Phéi chang tic nhan gay bénh c6 ban
chét 1a protein. Tuy nhién, diéu dé khé ly gidi 1a cing mot dang bénh 1y nhung c6
truong hop ta do di truyén, c¢6 trudng hop 1a do lay nhiém hodc tu phét sinh mot cdch
ngiu nhién. Sau hon hai thap ky nghién citu, Stany B. Prusiner d3 dua ra nhiéu bing
chimg thuyét phuc ching minh rang can nguyén gay bénh cé ban chat 13 protein va
dugc goi la prion, c6 nghia 14 protein gay nhiém (proteinaceous infection particle). Ong
Ia ngudi dau tién phan lap duge prion va nhd cong trinh nay éng duoc nhan gidi Nobel
Y hoc nam 1997 (bang 31.3).

Bdng 31.3. SO SANH GIUA VIRUT VA PRION

Pic diém Virut Prion
Qua dugc mang loc vi khuan Cé Cé
Cha axit nucleic Cé Khong ho#c rét it (~50 nucleotit khéng dd
mé hoa cho bat ky protein nao cla prion)
C6 hinh dang dac trung dudi Cd Khéng
Kinh hién vi dién tir
Chita protein Co Cé
Bi bat hoat bdi :
+ Formaldehyt Co Khéng
+ Proteaza ft Khéng
+ Nhiét d6 (80°C) Phan 16n Khéng
+ lon hod va tia UV ft Khéng
Bénh Iy :
+ Thai gian 0'bénh Tuy thude loai virut Dai
+ Phan {ng mién dich Co Khdng
+ Tao interferon Co Khbng
+ Gay phan (mg viém Co Khéng
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Prion gay bénh cho ca dong vat va ngudi din dén nhiing cdi chét khong tranh khoi.
Hieén tai gidi y hoc chiu bé tay vi khong c¢é phuong phdp chdn dodn, khong ¢6 thudce
chita, khong ¢ vacxin phdng bénh va ciing khéng cé cich nio 1am ngimg hoac lam
cham tién trinh phét trién clia bénh. Diéu ddng lo ngai nifa 12 prion ¢6 thé vugt qua ranh
gidi khdc biét loai dé lay tir loai ndy sang lodi khdc, 1am tang co hoi nhiém bénh cho
cOng déng. Mac dit bénh hiém gap nhung ndi lo s¢ luén dm anh. Hang triéu nguaci di co
thé da an phai thit bd méic bénh. Do c6 thdi gian G bénh kéo dai (tham chi cé ngudi kéo
dai t6i 40 nam) nén ngudi di an thit bd ludn phip phong tai hoa gidng xudng diu. Doi
vdi vi khudn gay bénh, ngudi ta khong lo ngai khi sit dung cac cong nghé hién dai trong
ché bién thuec phim nhu x{ 1y nhiét, chiéu tia UV, tia phéng xa, nhung d6i véi prion
dudng nhu ching da duoc chon loc dé tranh cdc phuong thirc ché bién néi trén. Liéu
day c6 phai la dich bénh mang tinh tham hoa dd&i vdi loai nguoi, mot thach thic madi
khi€n ngudi ta phai lao vao nghién citu tim hiéu ban chat cla prion, dc ché gay bénh dé
tim ra cdch chuin dodn nhanh, phuong phdp phong chong va diéu tri.

31.1.2. Khai quat vé prion

Protein prion viét tat 1a PrP 1a san phdm binh thudng cia gen protein prion, goi tat
la PRNP (normal product of prion gene) duoc biéu hién & hdu hét cdc 1€ bao dong vat ¢
vii, dac biét duge biéu hién & mitc cao trong cdc t&€ bdo mé ndo. C6 hai loai PP : loai
binh thudng khong gay bénh clia t€ bao duge ky higu 1a PrP (c — cell) va loai gay bénh
duge ky hiéu la prPSC (sc — scrapie). PrP°¢ ¢6 khoi lugng phan tir 27000 — 30000 nén
goi 1a PrP27 ~ 30. Con céc thuat ngr khdc dé chi prion ¢6 cdu tric khéc véi PrP© va
PrP5C, vi du khi PrP bi cit mat ddu va duodi hoac & dang t§ hop ca hai loai trén, d6 1a
PrP™ va PrP™™. Chit res (resistance) thé hién tinh khang lai su phan giai cha proteaza
cdn chit sens (sensitivity) thé hién tinh mén cam véi enzym ndy (bang 31.4).

Bdng 31.4. SO SANH PRP® V(1 PRP5C

bac diém PrPC PrpSC
Céu trac Dang cau Dang kéo dai
Khang proteaza Co Khéng
Cé mat trong sgi Scrapie Co Khéng
Nam trong ho#c trén t& bao Trong bong sinh chat | Trén mang t&€ bao chat
Théi gian quay vong {chu ky) Nhiéu ngay Nhiéu gid

PrP® ¢6 cdu triic bac hai chii yéu 13 dang xoén o (thudng cé ba chudi nhu vay) con
PrPSC chil yéu ¢6 cdu tric phién gap nép p. PrP°C c6 thé gay nhiém ti c4 thé nay sang
cd thé khic, tir loai nay sang loai khdc. Khi & trong co thé né c6 thé bién déi cdu triic
bac hai ciia Pr€ (binh thudng) thanh PrP>“ (gay benh) (hinh 31.1, 31.2, 31.3).
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PrP5¢ c6 vung 161 khéng lai proteaza ndi bao nén né khong bi phan huy, né tich tu
tao thanh cac loai dang tinh bot (chita protein va polysacacrit) trong hoéc trén t€ bao moé
ndo, gay huy hoai t&€ bao va lam cho ndo bi x6p.

Dang binh thudng
' — Dang ddc F'rPS

Hinh 31.1. C4au tric cla PrPC

O bén trai chli y&u la chudi xodn « (hinh 6ng) véi mét it dai gap nép B (phan lugn séng),
dudc néi vi mét it doan peptit thang va bam vao mang té bao. Do dét bién hay do tuang tac véi PrpSC
ma PrP° thay ddi cau tric bac hai thanh nhidu dang c4u trac f, it cdu trac o (bén phai).

PrP™27-30 _‘
Cac mang___dang tinh bot
PrP¢27-30

-
-
£
s
-

Hinh 31.2. C4u tric cta PrP>°
Bi proteaza néi bao cat & ché hai dau X. PrPS¢ bi méat 50 - 80 axit amin & ddu —NHy va 70 - 80 axit amin
G ddu — COOH, nhu thé la mat gan hét hoac hét cau tric «. Phan con lai l1a phan khang proteaza dugc
ky hiéu 1a PrP®® 27 - 30 vi khéi lugng clia né cé khoang 27 — 30kDa. Cac gap nép B nim trén mét mat
phé&ng theo kiéu 1 hay 2 trong hinh, cac mat phing nay xép 1&n nhau thanh chudi sgi amyloit dai, cac sdi
tu tap lai v8i nhau tao nén cac mang amyloit ngoai té bao.
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Hinh 31.3. M6 hinh cac dai gap nép B va xoén lai tao nén sgi dang tinh bét (amyloit fibril).

Dac diém déc trung nhét cta prion 12 vin giit dugc kha niang gay nhiém sau khi bi
chi€u tia phong xa, UV, dudi tic dung cla hoi dung dich 70% etanol va formaldehyt,
dong thoi dugc duy tri hoat tinh trong moé c¢6 dinh bing dung dich formaldehyt 10%.
Hoat tinh prion cling khong bi phd huy & pH thap hodc cao hay dung méi hitu co khong
phén cuc.

Prion ¢6 thé chui qua mang loc kich ¢& 0,1um (mang loc vi khuén 1a 2, 2um)

Prion chi bi bat hoat vé6i dung dich NaOH 1M & 55°C hay chat tdy rira 20000 ppm
(nong do bot giat gia dinh 12 5000ppm).

Trinh ty axit amin giong nhau nhung céu tric khéc nhau la dac diém khac biét giita
prion binh thudng va prion gay bénh. Trinh tu axit amin cla cdc prion & ngudi, chuot,
cuu va bod giéng nhau dén 85% nhung chi khéc nhau & cdu hinh khong gian. Su giéng
nhau vé trinh ty axit amin cho phép PrP*C clia loai nay c6 thé tuong tac véi PrP clia loai
khac.

Nhu da néi & trén, & ngudi PrP dugc ma hod bdi gen PRNP nim trén vai ngan clia
NST 20, con & chuét nam trong ving lién két (syntenic region) ctia NST thi 2. Gen
prion & chuét ky hiéu la Prn — P con & cdc loai khac ky hiéu la gen PrP.

— Céc dot bién lam thay d6i c4u hinh PrP® khién cho né ngéu nhién tré thanh PrP5C.

— Mot s6 PrP>C dugc hinh thanh s& bién déi PrP€ xung quanh thanh PrPC.

~ C6 trudng hop PrPC bién déi thanh PrP5C mot cach tinh c& ma khong cin phii c6
dot bién.

Céc su kién néu trén giai thich vi sao bénh prion c6 thé 1a do lay nhiém, do di
truyén hay xuat hién mot cach tinh co.

31.1.3. CAau trac prion

PrP€ 1a mot protein gom 4 chubi ky hiéu 1a H1, H2, H3 va H4 chia khoang 40%
chuéi xoan a va 45% dai gap nép P.

— Ving dau — NH, cua PrPC tao ra bé mat chung n6i véi PrP°C. Dau — NH, rét linh
dong, cdu tric bac ba clia ddu — NH, lién quan dén su thay ddi cdu tric trong qua trinh
hinh thanh PrP>
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~ Ving & ddu — COOH ciia Pre€ 1a vi tri gdn v6i protein.

— prP%¢ duoc tao thanh do su thdo xo0an & ddu — NH, ctia PrP® tao thanh dai gip nép
B. Giai gdp nép ndy nhiéu (45%) nén cfiu tric PrP°° én dinh hon so véi PrP°, ngan can
sy phan giai cia protein. PrpS¢ gdy bénh & dang dimer.

31.1.4. Sy nhan 1én cta prion

Trong céc t€ bao khong bi nhiém PrP° véi trinh tur kiéu dai WT (wild type) tén tai
trong trang thdi cin bing dang monome xoan o, min cam véi proteaza hodc gin véi
protein X (hinh 31.4). prp* gan véi protein X dugc ky hiéu 12 PrP*, C4u tric nay khéc
véi cdu tric cha PrP tdi td hgp dang monomer dugc xdc dinh trong diéu kién chat long.
Phitc hgp PrP*/protein s& gan véi PrP°C nhéy d6 c6 kha nang tao ra mot su 1ap rap cd tac
dyng nhan lén. Nhiéu thi nghiém chimg minh PrP tuong tac v6i PrP°C, sur thay déi ciu
triic xay ra & PrP trong viing c¢6 kha nang gin véi Protein X va PrP™C, d6 1 bude khoi
dau cla sy tao thanh PrP%C. Cic budc sau déu theo so dé hinh 31.4.

I
I
I
Protein X prpS¢ i
]
t

-
m——
- :
—
\ \ ______
—_——
-
- ]
—

-

PPC =——= PP Protein X z—= PrPPIP /ProteinX — (PrF’SC)2+ Protein X

Hinh 31.4. S d6 cho thdy su tao thanh PrPS® nha khuén c6 s3n.

Buéc dau PrPC két hap vai protein X d& tao thanh phitc hop PrP*/protein. Tidp dén la PrPSC lign két véi
PrP trong phiic hgp PrP*/protein. Khi PrP* dugc chuyén dang thanh phan tir PrpS¢ mdi, protein X s& rgi
khéi phitc hé, chi can lai PrP®C dang dimer (hodc oligome).

Trong co thé binh thudng, prion dugc tao thanh bdi t& bao thin kinh va mot s6 t&€
bao nhat dinh. Viec tao ra PrPC bit ddu tir nhan, mARN ding dé dich méa cho PrP* duoc
tao thanh trong nhan, xuyén qua siéu 16 mang nhén ra t€ bao chdt gan vao riboxom tao
phic dinh vao mang ludi noi chat hat (RER — rough endoplasmid reticulum), sau dé
PrP© dugc téng hop va van chuyén thong qua bo mdy Golgi. O phia dinh by mdy nay
céc bong (ki€u khong bio) chia Prp© nay chéi va van chuyén dén bé mat t€ bao. G day
chiing dung hgp véi mang t€ bao chat va phan to PrP® hinh que chui-ra ngoai t€ bao
(hinh 31.5).

Khi PrP© ti€p xdc vdi protein doc (PrPSC) s€ bi Pre°C téc dong dé thay déi hinh
dang. PrP© va PrP° ¢6 ban chit hod hoc gidng nhau nghia la ¢é cung trinh ty axit amin,
chi khac nhau vé cdu hinh khéng gian. Su bién déi PrPC thanh PrP°° ¢6 thé xay ra trén
bé mit t&€ bao hoac trong cic vét 18m vao ciia mang t€ bao (Cavealae) hoac ¢é thé cling
bién doi trong céc bong (khéng bao) nam trong sinh chat. Ti€p d6, cac prion duge
polyme hoa va cudi cung tao thanh cic soi nho. Do prp>© khang dugc proteaza cuia
Iysoxom nén ching t6n tai va tich luy trong t& bao. Cdc khong bao chira Prp© cling ¢6
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thé dugc van chuyén t6i thé Golgi va ngan can su tich luy Prp© bang cach bién nd thanh
dang doc trude khi ching van chuyén ra bé mat t€ bao.

PrP®va PrP*chui vao té bao PrPS%6 thé quay vong bam lén
) Q ton tai trong tui kiéu khdng bao bé mat te bao dé tuong tac vo

& d6 PrPCchuyén hoa thanh PrPSC PrP® clia c4c té bao khac
" hodc tich luy trong té bao

Nhiém ban du va _ - o PrPC rung khdi
mdi tuong tac vai Pr = : té bao dé tiép tuc

gay nhiém

Té bao chat giai phong
PrP®¢ phan PrP°°27-30
.¢6 thé tich tu thanh
mang amploi

th

t = PrR°

” = PrR®va PrP°%27-30

Hinh 31.5. So d6 chuyén PrP° thanh PrpS©
PrPSC 27 - 30 xam nhap vao té bao lympho hay té bao than kinh, vao trong cac bong cla té bao,
bién PrPC thanh PrPSC. PrPSC c6 thé dudc xuat ra bé mat té bao réi rung di, xam nhap vao
cac t€ bao khac. N6 cé thé d lai trong t& bao, khi t& bao chét chung méi dugc phéng thich.
PrPS¢ 27 - 30 tu do ngoai té€ bao tich tu lai tao thanh cac mang amyloit,
té€ bao nédo chét titng dam lam nao bi x6p.

Prion c6 thé di vao ndo doc theo sgi truc (axon) cia t€ bao than kinh. Prion c6 thé
nhan lén trong t€ bao lympho do d6 di chuyén dugc trong mau. Ching ciing cé thé nhan
1€n trong cdc t&€ bao sao (aster) va céac t€ bao than kinh dém khéc.

Sau khi an phai thic an nhiém prion, chiing dugc t€ bao lympho hap thu roi di vao
cac mo bach huyét, mang payer, amidan. Tai diy c6 cdc day than kinh qua dé prion cé
thé xam nhap vao hé théng than kinh trung uong.

31.2. BENH PRION DI TRUYEN
31.2.1. Bénh Creutzfeldt — Jacob (CJD)

Nam 1920, Creutzfeldt lan dau tién mo ta bénh giam sit tri tué¢ ¢ mot thi€u phu
22 tudi va mot nam sau Jacob théng bdo thém 4 trudng hop nita. Bénh xuat hién & moi
noi véi ty 1é nhiém la mot phan triéu, ty 1€ ndy 6 nam va nit 1a nhu nhau. Bénh thuong
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xay ra ¢ nhitng ngudi tir 50 ~ 60 twdi trong dé ci 10000 ngudi thi ¢é 1 ngudi chét. Tuy
nhién, con s8 nay khong duogc chinh xdc vi nhiéu khi khong chin doén duoc. Thoi gian
u bénh la 18 — 20 nam. Céc triéu ching ting cam gidc, giam thi lyc sau d6 mdt kha
nang diéu hoa van dong, co giat vd mat trf nhd do ndo bi tdn thuong, sau 7 — 24 thing
phéat bénh thi chét.

Bénh CJD ¢6 thé do di truyén hodc do lay nhiém. CID do di truyén chi€ém 10 — 15%,
thudng trong gia dinh ¢6 ngudi mic bénh. Bénh do dot bién wrodi trén NST thudng.
Nguoi bénh cd it nhit mot allen dot bi€n cua gen PRNP. Sau day 13 mét s6 dot bién
théng thuong nhat :

~ Codon thir 200 bi dét bién tir axit glutamic (E) thanh lyzin (K), nén ky hiéu la
E200K.

— Axit aspatic (D) & codon thit 187 bi bién déi thanh asparagin (N), nén ky hiéu 1a
D187N.

— Codon & vi tri thait 210, tir valin (V) bién thanh isoleuxin nén ky hiéu la V2101

Bénh CID rai riac (sporadic) ky hiéu 12 SCJD la bénh xudt hién tu phdt, doi khi moi
xay ra ma khong tao thinh dich. Bénh CJD do lay nhiém cé thé truyén qua cdy ghép
mang simg (cornea) hay mang cing hoac sit dung cdc dung cu phiu thuat ndo bi nhiém.

31.2.2. Bénh CJD bién thé méi (New variant CJIJD) viét tat 1a vCID

Pay ciing 12 bénh lay nhiém, xudt hién sau khi ¢6 bénh bd dién. Biéu hién triéu
chitng ban ddu khic véi bénh CID thong thuong. Ngudi bénh lo au, tram cdm, dau cac
chi, mat va thay d8i hanh vi. Dac biét 1a ngudi tré cling bi mic bénh. Céc triéu chimg vé
sau cling giéng vdi bénh CID binh thudng nhu mét khd ning diéu hoa vin dong, mat
kha nang néi, mat tri vd mda giat. T€ bao thin kinh & déi ndo va thé géi, vo ndo va vo
ti€u nfo bi x6p do chita cdc méng prion dang tinh bot. Nhiu ngudi tré tudi bi mic bénh
da lam tang ndi sg hdi ring bat cif ai cling c6 thé mic bénh do di trét an phai thit bo
dién. C6 thé nhiing ngudi d& méc bénh nay 12 do ho ¢é mot gen prion bi sai hdng vi the
khéng thé sinh ra du prion hoac sinh ra prion & dang kém hoat dong.

iCID (iatrogenic) 12 bénh CID nhiém qua dung cu y t€ (nhiém tai bénh vién) do

ghép tang, dién ndo hoac ding hoocmon tuyén yén ngudi. Thoi gian 0 bénh iCJD tu 14
thang dén 20 nam.

31.2.3. Bénh Gerstmann — Straussler ~ Scheinker (GSS)

Hoi chiing GSS 12 bénh di truyén theo gia dinh. So v6i CJD thi bénh nay xay ra & tre
nho (trung binh duéi 10 tudi) nhung thay ca & tudi trung nién. Thai gian G bénh tuy thé
trang, c6 thé tir 5 — 30 nam. Bénh nhan din dan mat phan xa chan, khé nuét, giam huyét
ap, khé néi, mat ngd, réi loan tiéu nio din dén mat tri. Bénh tién trién cham trong vong
4 — 5 nam va két thic bang céi chét.

Nam 1988, ngudi ta i dua ra mét s6 bing ching chimg t6 ring bénh GSS ¢6 thé di
truyén. Khi so santh PrP cha ngudi bi bénh GSS voi gen PrP ciia ngudi binh thuong thdy
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6 su khdc bigt doi chit trong trinh tir nucleotit, d6 ¢6 thé 1a dot bign diém. Gen gém
hai mach nucleotit gin vio nhau théng qua cdu néi hydro. M&i bd ba ma hod cho
mot axit amin trong phan tir protein. Trong trudng hgp dot bién ké trén, codon & vi tri
102 — prolin dugc thay bing leuxin (ky higu 1a P102L). G vj tri 117, alanin duoc thay
th€ bang valin nén ky higu 13 A117v.

Dich ndo cia bénh nhan GSS c6 thé truyén bénh cho linh trudng va chuot chuyén
gen. Chuét chuyén gen c¢6 P102L xu4t hién bénh tr phit.

31.2.4. Bénh mit ngt gAy chét c6 tinh di truyén (FFD)

Pay 1a bénh prion ty phat xay ra trong pham vi gia dinh, tuy nhién doi khi ciing
xudt hién & ngudi ma tién sk gia dinh khong ¢6 ngudi mic bénh. Bénh nhan bi mat ngu
khéng thé chita dugc. Bénh duge dac trung bdi ddi thi (thalamus) bi thodi hoa. Nguyén
nhan do d6t bi€n & codon thd 178 axit aspatic (D) duge thay thé boi asparagin (N) ky
hi¢u la dot bién D178N kém theo M129 twong déng (codon metionin nim & vi tri 129)
dich néio bénh nhén FFI gay bénh cho chuét chuyén gen.

31.3. CAC BENH PRION LAY NHIEM

Thuoc loai nay bao gém cdc bénh Kuru, Scrapie (bénh cir gii), bénh x&p ndo bd
hay bo dién va mot sé dang méi thuge dang CID (nhu d néu & phdn trén).

31.3.1. Bénh Kuru

Nhu phan ddu da néu, bénh ldn ddu tién dugc phat hién & cao nguyén Papua noi lac
b0 Fore c6 tap tuc dn ndo ngudi chét vi 1y do ton gido. V€ mat 1am sang ciing gidng nhu
bénh CID. Bénh xudt hién do chitc nang tiéu ndo bi thodi hoa anh hudng dén ding di,
giong néi, dicu hoa cilr dong, ti€p dén la phdt trién sang khodi bénh 1y, bénh nhan cudi
cho dén chét (Kuru — cdi chét cudi).

Thai gian G bénh ngén 13 4 nam, cdn 1au ¢6 thé 1a 35 — 40 nam. Mot s6 b lac khdc
trong ving cing cé tap tuc dn ndo nhu vay nhung khong thay xuit hién bénh. Khi
nghién ciu cén nguyén ciia bénh, ngudi 1a da phat hién ra mot vai thoi diém trong qud
khi mot thanh vién ca bé lac Fore da bi bénh CID, ndo cha anh ta di bi nhiém prion
va tir d6 lan rong sang nhiing ngudi khéc.

31.3.2. Bénh Scrapie ,

Bénh thuong xdy ra & cin, dé, 1a bénh TSE dau tién dugc nghién ctru. Benh lay tir
con nay sang con khdc khi an phéi thitc &n ¢6 chifa mé thédn kinh. Ciing c¢6 thé gay bénh
thyc nghiém béng cdch tiém mo nio.

31.3.3. Bénh bo dién

(Bénh x6p nédo bé BSE — Bovine - Spongiform encephalopathy)

Bénh géy thodi hod than kinh & b, thudng goi don gién 12 bénh bd dién, duge phat
hién dau tién vao nam 1985 va nhanh chéng trd thainh mét trong nhiing théch thic 16n
nhat déi vdi y hoc.
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Nam 1988, cac bién phdp dau tién cAm nudi dong vat nhai lai bang bot thit dong vat
da dugc ban ra & Anh, sau d6 14 Phép va cdc nuée khic.

Nam 1996, bao dong do da duge giéng 1én khi uy ban theo d&i bénh CJD loan bdo
da ¢6 10 bénh nhan CJD dang méi (nvCID) do l1ay nhiém tir bd bi BSE, trong dé c6 4
bénh nhan di qua doi.

Théng 8 — 2000 da cé 70 bénh nhan thiét mang do méc bénh BSE va cé 750000 con
bd nhi€ém bénh. Cdc san pham thit bd clia Anh ban khép thé giéi. Mot con bd ¢6 thé lam
bit t€t cho nhiu ngudi &n, do vay ty 1¢ mic bénh chic chin khong phai 1a nho. Thoi
gian i bénh BSE rat dai sau 5 — 40 nim mdi biéu hién céc triéu chiing nhu run rdy, té
liét va dién loan.

Do su méi la cha can bénh nén tat ca cdc quéc gia déu khong ¢ bét ki mot bién
phdp phong bi nao. Khong cé phuong phdp chan dodn, ngin chin va ché ngy né. Bénh
nhén chi con chd cdi chét ap dén.

Cac mau t€ bao rudt thira, amidan ¢6 kha ning mang tdc nhan giy bénh. Ngudi ta
cho ring nhitng ngudi mang gen M129 (tdng hop metionin) d& cé nguy co mic bénh.
Tiéc thay c6 téi 40% ngudi dan Anh mang gen nay. Mot vin dé nira 14 dé va ciru ¢6 thé
méc bénh CJD, vay chdng c6 thé 1ay sang bd hoac ngudi hay khéng ? Prusiner nhan
dinh ring cudc chién chong bénh bd dién gay go khong kém gi so véi bénh AIDS.

31.4. PRION 0 NAM MEN

Trude day, nguoi ta ring bénh prion chi xuat hién & dong vat ¢6 vi, vay ma gan day
lai thdy ching xuit hién & ca & ndm men Saccharomyces cerevisiae. Chiing c6 céc prion
Ure2p véi dang gay bénh 1a prion URE3 gay rdi loan chuyén hod nito va prion Sup35
voi dang gay bénh la prion PSL. Nam soi Podospora anserina ciing ¢6 prion Het — s.
Prion gdy bénh ¢6 thé chuyén hod protein binh thudng thanh prion giy bénh va gay
nhiém dugc cho cdc t€ bao ndm men thé hé sau. URE3 va Sup35 1a cdc gen ndm ngodi
NST nén c6 thé dé dang nghién citu chiing. Ngudi ta ding ADN tdi t8 hgp chita gen PSI
cho vi khudn t6ng hop rdi tich prion PSI nhiém vao t&€ bao ndm men thi ciing gay duoc
bénh cho ndm men. DAy cfing 12 bang chimg ung hod thuyét cho rang prion ¢é ban chat
la protein boi vi prion dugce tach tir vi khudn tinh sach va khéng hé chita axit nucleic clia
ndm men. Phat hién prion  ndm men mo ra trién vong mdi cho cdc nghién citu co ban
v€ prion vi ndm men dé thao tdc, gen lai nAm ngoai NST, thoi gian G bénh ngin hon
nhiéu so véi lam thi nghiém trén chuot.

31.5. CHAN POAN BENH PRION

Su ton tai cla protein khdng proteaza trong mo ndo la dau hiéu dic trumg xdc nhan
bénh nhin dd méc bénh prion. Tuy nhién, viéc tim protein nay trong ndo chi duge tién
hanh sau khi bénh nhan di chét.
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Dung KT don dong ¢6 thé phan biét dugc prion binh thudng véi prion gay bénh
chac chin c6 tdm quan trong trong twong lai. Van dé a phai xir Iy lam sao dé boc 16
quyét dinh KN (epitop) dac hiéu.

D€ chdn doan bénh nhan khi con s6ng cdn 1am sinh thiét amidan dé tim prion vi
prion nhén lén ¢ amidan {mét mé lympho) trudc khi 1én ndo. Tuy nhién, luong prion
trong amidan cua bénh nhan & thdi k¥ cudi 12 cao hon nhiéu so véi lic chdm bi bénh.
Vin dé 1a tim ra phuong phdp thit nhay @€ phat hién ra prion ngay & ndng do thap. Dau
sao day cing la phuong phdp hita hen nhiéu thanh céng. Ngoai ra, viéc tham do phuong
phdp truyén théng xdc dinh tdc nhan giy bénh trong médu va nudc ti€u nhu déi véi cac
bénh khéc ciing duge gap rit ti€én hanh. Hy vong thanh c6ng s& dap dng dugc nhu cau
x¢t nghiém rat 16n vi trén thyc t€ ai cling ¢é nguy-¢o méc bénh.

31.6. NGHIEN CUU BIEN PHAP CHONG BENH PRION

Dua vao cic kién thitc thu duge trong nhitng nam gin day vé ban chat va qud trinh
nhan 1én cua prion, ngudi ta dua ra cdc phuong 4n thiét k€ cic loal thudc nham ngan
can sy tao thanh prion gay bénh tir prion binh thudng :

— Tao duge pham ¢ céu tric gidng nhu protein X dé canh tranh gdn vao PrP© lam
8n dinh c&u tric cha PrP® va khong cho né chuyén ho4 thanh PrPSC,

— Tim KT gén vao PrP%.

— Tao ra céc chat hod hoc ¢6 thé chuyén PrP5¢ thanh PrP. Mot s& chét c¢6 hoat tinh
nay nhu dimetylsulphoxit, oxit trimetylamin N, mot s6 polyol khdc va mot s6 loai
duong.

— Ngin can sy tao thanh PrP%C nho axit nucleic.

— St dung cac hgp chat, vi du chit dan xuat ctia 1,2 — hydroquinon s& bao vé té€ bao
khoi su phd huy bdi dang tinh bot.

— Tao ra cdc dong vat chuyén gen khong mang gen PrP, do d6 ¢6 thé khang dugce
bénh prion.

31.7. LOI KET

Mic db gia thuyét cho rang nguyén nhan giy ra bénh ki la nay la do virut vin chua
bi bdc bo hoan toan boi vi nhiéu trudng hop rit khé phat hién virut, nhat 14 khi & nong
do thdp. Tuy nhién ngdy cang c¢6 nhiéu bing chimg Gng ho thuyét protein. Ké tir khi
dich bo dién bao trum néi lo s¢ trén toan chiu Au thi cdc nghién citu vé prion da duge
ddy manh va di thu dugc nhitng thanh tiru ddng ké. Tuy nhién mét cau hdi chua duge
tra 10i 1a liéu bénh prion c6 lay qua dudng mdu khong ? Néu qua that nhu vay thi loai
ngudi lai phdi mét [an nta d&i mat véi tic nhan lay bénh mdi khong kém gi HIV.
Hy vong v6i nhitng né luc méi, Y hoc thé gisi sé sém c6 nhitng hiéu biét toan dién hon
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vé can bénh quii dc nay va sém c6 cédc bién phap du phong, chan dodn va diéu tri trong
mot teong lai gan.

Hon nita mot diéu ddng dé chiing ta phai suy nghi théng qua cdc phat hién cla
Prusiner la mac di cé rdt nhiéu tién bd vuot bac trong Sinh hoc nhung vin khéng thé
loai trir bat ci diéu gi.

Di¢u ma cach day khéng lau vin duoc coi 1a 1y thuyét co ban, su that hién nhién va
khong cé gi phai ban cii thi nay cé thé 1a 16i thoi. Vi du dién hinh dé 1a 1y thuyét khang
dinh rang trinh ty axit amin cla protein s& quyét dinh cau tric khong gian cfia né. Thé
nhung trong trudng hop prion lai khéng nhu thé. Chiing ¢6 trinh tu nhu nhau, song céu
tric lai khdc, khi€n prion binh thudng ngay tic khic bién thanh prion gay bénh tan
cong con ngudi va dong vat.
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Chuong 32
UNG THU DO VIRUT

32.1. MOT SO KHAI NIEM CO BAN VE UNG THU

Ung thu la can bénh hi€ém ngheo ¢é ty 1é tir vong dimg thit 2 sau tim mach. Héng
ndm trén the€ gidi cé khoang 7 triéu ngudi chét vi ung thu. Trong vong 20 nam trd lai
day, do 6 nhiém méi trudng ty 1€ mic ung thu cao hon truéc. Ung thu bi€u hién bénh
khi sy kiém sodt qud trinh diéu hoa sinh trudng clia t&€ bdo bi mat din dén su tang sinh
té€ bao khong thé kiém soit duge thong qua con dudng gidn phan.

Su sinh trudng va phdt trién cha t€ bao dién ra theo nhiéu giai doan nén su kiém
sodt qud trinh sinh trudng va phiét trién cua té€ bao ciing x4y ra theo cdc giai doan d6, ma
néu phd v& mot s6 giat doan thi xuit hién ung thu. Ung thu 13 két qua cia cdc dot bién
lién tuc trong 1 thoi gian dai 1am cho céc gen bi sai hong, khong mé hoa duge cho cic
protein tham gia vio su ki€m so4t sinh trudng cha 1€ bao.

Khi sy ¢ ch€ sinh trudng do ti€p xiic bi mét, cdc t&€ bao khéng gan chat lai véi nhau
do d6 phit trién chén 1én nhau tao thanh 1 khéi u. Co thé phan ting lai bing cdch bao
quanh khéi v bang mo lién két tao thanh 16p vé boc, lic d6 goi 12 u lanh. Néu € bao
phat trién nhanh s& phd v& 16p vd mé lién két, lan ra ngoai x4m l4n vao cdc mé lan can
ldc d6 goi 1a u de. Trong Bénh vién u dc va u lanh c¢é thé phan biét duge bing cédch 1am
sinh thiét, soi dudi kinh hién vi. Néu hinh dang t¢ bio 6n dinh sp xé&p ¢6 trat ty thila u
lanh, con hinh dang t€ bao thay déi sip x€p 1on xon thi 1 u 4c. Néu t€ bao phat trién,
phdt tin lan qua dudng mdu, bach huyét hoic qua cic xoang co thé, sau dé u thi cap
moc lén & xa u dau, chén ép cdc co quan xung quanh thi lic d6 goi 1a di cdn. Giai phdu
bénh hoc con chia ung thu ra thanh cdc nhém : carcinoma (u moc tlr biéu bi — da, v,
rudt, t cung), sarcoma (ung thu mo lién két, c6 thé thiy trong mé xo, co tron, xuong,
mé md), lymphoma (ung thu hach bach huyét), leukemia (ung thu bach cdu). Cho dén
nay dd biét nhiéu tic nhan gay ung thu, bao gdm cic tidc nhan hod hoc nhu khéi thude
14 (chta nitrosononicotin, dimetylnitrosamin...), aflatoxin cla nam soi Aspergillus
Sflavus, mot sG thubce trir sau, thude diét ¢o, dioxin, amidng..., cdc tdc nhén vat 1y bao
gom : tia phéng xa (tia X, o, B, 7), tia tlf ngoai, cdc tdc nhin sinh hoc bao gém hang
loat virut nhur retro, adeno, herpes...

32.2. CHU KY TE BAO VA APOPTOSIS

32.2.1 Chu ky té& bao

Qud trinh phét sinh ung thu lién quan chat ch& dén chu ky t&€ bao. P6 1a 1 chu ky
gbém 4 giai doan k€ ti€p nhau va két thiic bang sy phéan chia dé tao t€ bao mdéi. Su phan
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chia t€ bao chi chi€ém mot phén trong chu ky t€ bao G2UM
gom céc giai doan : G1, S, G2, M (hinh 32.1).

— Giai doan G. Ngay sau khi vira méi phéan chia G2
xong & chu ky trude, t€ bao budc vao giai doan chuidn
bi thit nhat goi 14 G1 (G — gap - khoang gidn doan). G1
Trong giai doan nay t€ bao tdng hop cic chit cin
thi€t cho su sinh trudng. Khi n6i chat dat dén diém
giéi han (restriction point) thi s& chuyén sang giai
doan S.

— Giai dogn S. Day la giai doan téng hop ADN Hinh 32.1. C4c tram ki€m soat
(S - synthesis). Dén cudi giai doan nay lugng ADN chu ky té bao.
tang gap doi nhd qua trinh sao chép.

— Giai doan G2. Két thic giai doan S, t€ bdo chuyén sang giai doan G2. Pay la giai
doan t€ bao phai 10ng hop 14t ca nhiing gi con lai dé chudn bi cho giai doan phan bao
tiép theo.

G1/5
§

— Giai dogn M. la giai doan phan chia t€ bao (M - mitotic), bao gém hai phdn ké
ti€p nhau : Phan chia nhén (karyokinensis, mitosis) va phan chia t& bao chat
(cytokinensis). Két qua cudi ciing la tir mét t€ bao dugce hai t€ bao con.

Cac giai doan GI, S, G2 nam giita hai lan phén chia goi 1A k¥ trung gian
(interphase). Khi t€ bao mat kha ning phén chia, tirc 1a ching roi vao trang thai nghi
hay goi la giai doan GO.

Co thé sinh vat 16n lén dugce 1a nhé sy ting s6 lugng t€ bao, con s6 lugng t€ bao
tang lén dugc [a nhd qua trinh phan bao. Tuy thudc vio loai mo va thdi di€ém ma t6c do
phan bao khic nhau. O mot s6 loai mo, su phan bao cua cic t€ bao duge tién hanh
thudng xuyén dé lién tuc cé sy d6i mdi t€ bao nhu hé tao méau, & mo biéu bi (dé thay thé
t€ bao da), tuyén sinh duc (dé tao giao tir). C6 trudng hop su phan bao tang lén dot ngot
nhu & da khi bi t6n thuong, & gan khi bi cét (tang nhanh dé bii lai nhu cii). Khi bi nhiém
triing, quan thé & bao cha hé théng mién dich tang nhanh dé thuc hién dip Gng mién
dich. Do vay, su diéu hoa chu trinh t€ bao ¢6 vai trd dac biét quan trong.

32.2.2. Su diéu hoa chu trinh t& bao

Trong mot chu k¥ (€ bao ¢6 3 tram kiém sodt (check point) khiac nhau & cdc vi tri
G1/S, G2/M va M. Mudn vugt qua dugc cdc tram d6, t€ bao phai tich luy duge mot s6
chat nhét dinh thi mdi sang dugc giai doan mdi néu khong tich luy duoc cidc chat can
thi€t d6 thi qua trinh phan bao bugc phéi dimg lai. Tuy nhién, muén san sinh ra cic chat
can thi€t vao thoi diém cdn thiét, t&€ bao phai nhan dugc cde tin hiéu thich hop tir méi
truong bén ngoai cling nhu bén trong t€ bio.

— Tram kiém soét 8 G2 ¢6 nhiém vu phat hién ra cic ADN chua duge sao chép hoic
hu hong dé€ phat tin hiéu bat gif¥, khéng cho chuyén sang giai doan M. T& bao s& & lai giai
doan G2 cho dén khi genom dugce sao chép hoan toan hodc duoc stra chita hoan thién.
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— Su hu hong ADN khoéng chi bi giir lai & tram G2 ma con bi gii tai tram G1. Tai
tram nay c6 su tham gia cua protein p53. Vi du, khi chi€u xa lam cho ADN bi hu héng
thi lugng protein p53 dugc tang 1én nhanh chéng va phat ra tin hiéu dé git ADN lai &
tram nay. Trong ung thu, gen p53 dé bi dot bién. Viéc thi€u protein p53 do dot bién sé
khong thuc hién dugc su bat gir & tram G1 nén ADN sai hong vin c6 thé dugc sao chép
va di vao cdc t€ bao con thay vi phai dugc giir lai dé slra chita. Su di truyén ADN hu
hong dan dén lam tang tan s6 dot bién va lam mat su 6n dinh genom clia t€ bao va tir dé
dé phat sinh ung thu.

— Tai M ciing ¢6 mot tram kiém soét dé bat giit phan bao néu ciac NST con khong
dugc sap x€p ding trén thoi vo sic.

Su diéu hoa chu ky t€ bao dugc thuc hién nhd cdc tin hiéu tang trudng va tin hiéu
ngoai bao. Co ch€ ki€m soat phan bao dugc thuc hién nhd céc phitc hop cyclin — kinaza.
Kinaza 1a enzym chuyén nhém photphat, né chi duoc hoat hoa khi gin véi cyclin nén
dugc goi 1a kinaza phu thudc cyclin (cyclin dependent kinase), con cyclin 1a protein ¢
mat va c6 nong do thay déi theo chu k¥ t&€ bao nén duogc goi 1a cyclin(hinh 32.2).

. Cyclin
3 Cyclin
— Photphoryl hoé protein

Kinaza

(bét hoat) I I Kinaza (hoat hoa)

Cyclin bi
phan huy

Hinh 32.2. Cd ché hoat déng clla MPF kinaza.

Trong chu ky t&€ bao, phitc hgp cyclin — kinaza dam nhiém nhiéu chiic nang khac nhau :

+ Lam tan mang nhan dé ti€n hanh phéan chia nhan.

+ Lam dam dac NST nhd photphoryl hod histon H1.

Hoat hod su phién ma ADN dé tao nhiéu protein quan trong tham gia vao chu ky
t€ bao.

Yéu t6 MPF (matunation promoting factor) 1a mét dime cta Cdc va cyclin (Cdc — cell
division l1a moét kinaza). MPF kich thich hoat tinh kinaza déng thoi cling phan huy
cyclin 1am mét hoat tinh kinaza (kiém sodt nguoc). MPF sé photphoryl hod nhiéu
protein dan dén su phan chia t€ bao.

Ho cdc chat cyclin va kinaza phu thuéc cyclin (Cdk). Céc cap cyclin va Cdk diéu
hoa tién trinh phéan bao, di qua cdc giai doan khdc nhau cla chu ky. Hoat tinh ctia Cdk
c6 dugc la do gan véi cyclin sé 1am tang va tc ché qua trinh photphoryl hod va su gan
cta cdc chat tc ché€ Cdk goi la CKI (cyclin kinase inhibitor).
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Cdc yéu 16" tdng trudng va cdc cyclin nhém D. Céc yéu t6 tang trudng kich thich
tang trudng cdc t€ bao dong vat nhd tdng hop cdc cyclin nhém D. Sau dé phiic hop
Cdk4, 6/cyclin D tdc dong dé t&€ bao thoat qua diém t6i han & G1. Co chat chinh cia
phitc hop Cdk4, 6/cyclin D 1a protein tic ché ung thu Rb. Protein nay diéu hoa su phién
ma cla cdc gen can cho su ti€n trién clia chu ky.

Cdc chat iic ché chu ky ¢ bao. Su sai héng ADN hodc sy thay déi tin hiéu ngoai
bao s€ tic ché sy tién trién clia chu ky. C4c chat dc ché nay thudng xuyén téc dong 1a
nho ¢6 su téng hop céc chat tc ché Cdk.

32.3. CAC CON DUONG DAN PEN UNG THU

C6 2 con duong din dén ung thu lién quan dén 2 co ché : kich thich gen ung thu va
kim ham gen tc ché ung thu (hinh32.3).

c. Nhén té (rc ché tang trudng

a. Nhéytﬁ, tang trudng

Féw

" Chéttrung
gian truyen
tin ndi bao

Truyén tin
ndi bao

Nhan té

Hiéu qua clia dot

Higu qua cla dot

i ié i i Protein P53 sai
Protein RAS | bién § gen RAS phignms . .liierd \Diengien GPE3 | pang. khong
sai hong thyc | Khéng tin higu SEN il : [ co kna nang
hién tin hiéu 3Tt hoat hoa gen

3 " — . g
tang trudng L i M N /XY
cho chinh né i N 2 :.'/ 3
A\ T D L+ protein hé trg| | protein ic. 2
; PN . phanbao | |ché phan bao

Té bao bt daufsao chép rat manh

Hinh 32.3. Hai con dudng dan dén ung thu.

Khong tao ra

protein dimg

a va c) Té bao sinh san binh thudng ; b) Con dudng kich thich : d) Con dudng (c ché.,

— Thit nhdt la céc bién ddi dan dén kich thich gen ung thu tir trang thdi nghi sang
trang théi hoat dong rat manh goi 1a siéu hoat (hyperactive), tic 1a bién proto — oncogen
thanh oncogen. Day 1a dot bién troi.
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— Thit hai la céc bién d6i 1am bat hoat gen dc ché ung thu. Ung thu s& xuat hién néu
thiéu san pham cha gen nay.

32.3.1. Su bién do6i proto - oncogen thanh oncogen

Nam 1972, R. J. Huebuer va G. J. Todaro cho riing cdc dot bién hoac sy sap xép lai
cdc vi tri clia cdc proto — oncogen do cédc tdc nhan gay ung thu hoac do virut gay ra c6
thé 1am bién ddi chitc nang binh thudng cha cdc gen nay lam cho né trd nén siéu hoat
va bi&n thanh oncogen gay ung thu. Su khdc biét gifta proto — oncogen va oncogen cd
thé 1a vé s& luong hoic vé chat lugng :

— Khdc nhau vé s6 lugng. Chic nang mi hod clia cdc gen c6 thé khong déi nhung
do sy diéu khién clia promoter hodc do ¢6 su chuyén vi trl méi trén genom nén dugc

phién ma véi téc d6 cao, dan dén sdn xudt quid mic san pham cua gen binh thuong.
Vi du, ung thu vi & chudt do virut retro MMTV (Mouse mammary tumor virus).

Gen virut cai vao vi tri nh&t dinh trén genom chudt. C6 hai vi tri cai ky hiéu la int — 1 va
int — 2. Khi gen virut gin vao vj tri int — 2 (dé 1a gen ma hoa cho y€&u t6 tang trudng) thi
enhancer cha virut sé& kich thich qua mic hoat déng cha gen int — 2 va lugng yéu to tiang
truong tao ra qud mic s& lam cho t€ bao phan chia lién tuc (hinh 32.4, 32.5).

T& bao binh thuding T& bao chuyén dang

Oncogen cla

Tai nap do virut virut
retro
Proto -oncogen
=
" s -
g Chat gay dot bién, Oncogen
2 s . b
o chiéu xa, do di cua té bao
Z truyén bam sinh
¥
g\
=
g
Q» 1
1} = ¥
Céc protsin thiét yéu kiém soat qua trinh 1. Thay ddi vé chat, protein siéu hoat.
sinh tridng cua té bao. 2. Thay d8i vé lugng (khuéch dai
1. Cac yéu t6 tang tnréng gen va chuyén vi gen) lam tang
2. Thy thé clia yéu 6 tang trudng hoac giam lugng san phdm

3. Cac chit truyén tin hiéu

4. Céac yéu t8 phién ma
5. Diéu hoa apoptosis

Hinh 32.4. Sy bién d8i proto — oncogen thanh oncogen c6 thé do ddt bién tao ra
cac san pham cla gen, khac nhau vé chét lugng hay do sy khuéch dai gen hoac
chuyén vi gen lam tang ho#c giam bidu hign san pham cla gen (khac nhau vé s6 lugng).
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Virut retro xen vao

genom ADN
|y phién ma

a) \/ 0 mifc thap

L L:Z
b Int - 2 phién ma & mire manh

) do enhancer ciia virut
. tac déng
Praovirut /’
C — ||

Hinh 32,5. Co ché& gy ung thy cla MMTV,
a) Gen int - 2 cla chudt trudec khi ADN clia virut cai xen
b) Genom cla virut cai xen vao gan gen int - 2, gay siéu biéu hién gen int - 2
(Harvey Lodish et al, 2000. Molecular Biology, WH Freaman & Campany)

— Khdc nhau vé chdt. Trinh tu gen bi thay déi do dot bién mat doan hoic dot bién
diém 1am cho protein tao thanh c¢6 chic nang thay déi hoac siéu hoat. Vi du oncogen
erb — B méd hod cho polypeptit khuyét (bi cat moét doan) clia thu thé danh cho yéu 16
ting trudng nén thu thé nay lién tuc hoat déng, truyén tin hiéu vé nhan 1am cho t€ bao
phan chia (hinh 32.6).

Thu thé Erb -B binh thudng chi hoat Erb-B khi bi khuyét
ddng khi dugc gan y&u t6 téng trudng thi s& hoat dang lién tuc
biéu bi (EGF)

Ngoai té
Té bao chat bao

Gian doan\‘ . 4én tuc

A
Truyén tin hidu
“phan bao” vao nhan

Hinh 32.6. Oncogen erb — B ma cho thu thé cla y&u td tang trudng.
Khi thy thé bj khuyét s& hoat ddng lién tuc.
{Harvey Lodish et al, 2000. Molecular Biology, WH Freeman & Company).

Tham gia hai con dudng dédn dén ung thu 13 hing loat cdc protein (hinh 32.7). Néu
xay ra dot bién lam bat hoat mét trong céc protein nay thi s& xuat hién ung thw. C6é thé
chia cdc protein nay ra lam 3 nhém :

— Nhém | gom : (1) Céc y&u td tang trudng, (2) Thy thé cla céc yéu 3 tang trudng,
(3) Céc chét truyén tin hiéu, (4) Cdc yéu 16 phién ma.
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Yéu t8 ting trudng (1)

Chat hoat hod thu thé clia yéu V V¥V Thuthé cla yéu 18 tang trudng (1D

16 tang trudng. Chitnay do

virut ma hoa {1a) \ A% Y
1 B
Ving tac déng ndi bao

(thudng 1a tyrozin kinaza) Ché't truyén tin hiéu
néi bao(IIl)

Thu thé néi bac

Chat truyén tin (11}
Protein d3 photphoryl ho4
|

v Yéu t& phién ma ( IV)

ADN N se—
Phién m3 Protein kiém soat
l chu trinh t& bao (Vi)
ARN

l

mARN — Protein —  Frotein LTC ché
\k apoptosis{Vv) J

Hinh 32.7. Bay loai protein tham gia vao kidm soat tang trudng t& bao.
Ung thur c6 thé 1a do d6t bién lam thay d8i cac gen nay.

I. Cac y8u 14 tang trudng

Il. Thu thé clia yé&u td tang trudng

HI. Cac chét truyén tin

IV, Cac yéu t5 phién ma

V. Cac protein khang hoac kich thich apoptosis
V1. Céc protein kiém soat chu trinh t& bao

Vil. Cac protein sita chita ADN.

— Nhém 2 gém céc chat ic ché ting trudng.
— Nhém 3 gbém cdc chat diéu khién & bao chét theo chuong trinh.

Céc dot bién lam thay d6i cdu tric hoic cdch biéu hién ciia cdc protein tir 1 — 4 chi
y€u lam tang cdc gen ung thu hoat tinh troi. Protein 16p 6 chu yé&u hoat dong nhu chat
tc ch€ ung thu. Céc dot bién & cdc gen mi hod cho cic protein ndy cé hoat tinh lian dé
t& bao thodt khoi sy ki€m sodt hodc gidm sdt, 1am ting kha nang dé cdc t& bao chuyén
dang thanh ung thu. Dot bi€n & 16p 7 ¢6 tdc dung l1am ting dot bien & cic protein khac.
Protein do virut mi hod kich thich hoat hod thu thé ciia y&u 6 tang trudng (la). Protein
nay cling c6 thé gay ung thu.
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32.3.1.1. Nhém 1 - cdc yéu té tdng trudng

Mot nhém céc proto — oncogen sau khi bién thanh oncogen twong ting ¢6 khé nang
kich thich tang sinh t& bao. Mot s6 protein do cdc gen nay ma hod 1a yéu 6 tang trudng
hoac thu thé danh cho yéu 6 tang trudng. O t€ bao binh thudong su bi€u hién clia cic
gen nay dugc kiém sodt rat nghiém ngat. Thong thudng, yéu t6 tang truong do mot ddm
t€ bao ti€t vao dich ngoai bao, ching gin vao thu thé dic hiéu trén bé mat cia cdc t€
bao xung quanh (ciing hodc khéc loai véi t€ bao tiét y&u t§ tang trudng). Céc thu thé
duge kich thich béi y€u t6 tang trudng sé tic dong 1én cac co chat noi bao dé truyén tin
hi¢u vao nhén va lién tuc kich thich sy phan chia t&€ bao. Su biéu hién bat thudng cta
y€u 16 tang trudng hoic cua thu thé danh cho yéu t6 tang truong dan téi su tang sinh
khong thé kiém sodt dugc.

Cdc oncogen md hod cho cdc yéu t6 ting truong bao gom :

— Gen sis ma cho yéu 16" tang trudng c6 nguén géc tiéu cdu — PDGF (platelet
derived growth factor) gén vao thu thé dé kich thich céc co chat nhu protein Ras va src
r6i truyén tin hiéu vao nhan. Sy tao thanh qud mic yéu t6 nay s€ kich thich su tang
trudng cic t€ bao ung thu ¢6 thuy thé danh cho PDGF.

— Céc gen fms, erb — B va neu ma cho thu thé ciia yéu 6 tdng trudng.

+ Oncogen fms ma hod cho protein fms 1a thu thé danh cho yéu 6 kich thich quin
lac 1€ bao (CSF - 1 - colony stimulating factor). Day 1 yéu t6 tang trudng kich thich t&
bao tuy xuong trong qud trinh tao mau. O chudi polypeptit cia thu thé fms binh thuong
danh cho CSF - 1 ¢6 40 axit amin & ddu — COOH dugc thay th€ bdi 11 axit amin khac
1am cho thu thé fms hoat hod lién tuc bat ké su c¢6 mat hay khong cé mat ciia CSF — 1
(hinh 32.8)

Thu thé binh thudng clia CSF-1 San phdm ciia oncogen fms

Ving gan CSF -1 Ving gin CSF-1

Vung tyrozin Ving xuyén
kinaza o mang

Vung tyrozin
kinaza

Thay thé& cac axit amin,
trong dé quan trong nhat Ia
tyrozin

Géc tyrozin can
dugc lam bat hoat— [

Hinh 32.8. Oncogen fms ma hoa cho thu thé danh cho yéu té sinh trudng CFS - 1,
khi dét bién sé& hoat déng lién tuc.
(Harvey Lodish et al, 2000. Molecular Biology, WH Freeman & Company)

+ Oncogen ras md hod cho protein G clia mang sinh chat, truyén kich thich tir thu
thé bé mat dén cdc enzym dé san xuét chat truyén tin thi hai.
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Protein G 12 protein mang cé kha nang lién két vdi GDP hoac GTP. Binh thudng
protein G khi lién k&t vé1 GDP thi & trang thdi bdt hoat nhung khi giai phéng GDP dé
lién két véi GTP thi lai & dang hoat dong. Béan than protein G c6 hoat tinh GTP — aza
nén c6 thé bién déi GTP thanh GDP dé tao thanh phitc hgp “protein G — GDP" bt hoat
ban dau. Oncogen ras c6 dac di€m ifc ché hoat dong ctia GTP — aza dé hoat déng lau dai
hon, thuc hién su truyén tin (hinh 32.9).

San phdm clia oncogen ras,

Protein G binh thudng hoat hoat ho nhé thy thé bé mat

-hoa nhd thu th€ bé mat

E:‘:DP [GTP E;DP EETP

Protain G Protein G Protein G Protein G
bat hoat hoat hoa bét hoat hoat hoa
v Chaét truyén tin X‘—// Chét truyén tin
Bi bat hoat do thir 2 Thiéu GTP-aza nén thir 2
GTP-aza ndi bao khéng bi bét hoat

Hinh 32.9. Oncogen ras ma cho protein G truyén tin hiéu.
Né&u gen nay bj dot bién thi s& mét kha nang bj tu bat hoat
{Harvey Lodish et al, 2000. Molecular Biology, WH Freeman & Company).

Khi y€u t& tang trudng gin vao thu thé s& cam ting phitc hgp protein G ~ GTP hoat
hod adenylat cyclaza la enzym xtic tic tao thanh cAMPv — 1a chét truyén tin thi hai cia
y€u t6 tang trudng. Déng thoi protein G cling mé kénh Ca®*. Céc ion nay ciing hoat hoa
adenylat cyclaza khi lién két véi mot protein ddc biét calmodulin (hinh 32.10).

Y&u t8 tang trudng

Ca
Thy thé Protein G
D'Z A - Kénh Canxi
l ATP calmudulin
cAMP Ca-calmudulin
Protein kinaza _, Protein kinaza Photphoryl
bét hoat hoat hoa hoa protein

l

Cac phan (mg truyén tin ndi bao khac

Hinh 32.10. Su truyén théng tin gua mang nhd protein G.
(Harvey Lodish et ai, 2000. Molecular Biology, WH Freeman & Company)
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Oncogen nhdn

Cac oncogen ma hod cho céc protein nam trong nhéan goi 1a oncogen nhan (nuclear
oncogen). Céc protein ndy gin vao ADN va hoat dong nhu yéu £6 phién ma diéu hoa su
biéu hién clia cdc gen khdc tham gia vio su phan chia clia t& bao.

— Gen mye c6 trong t&€ bao lympho, binh thudng su biéu hién cla gen myc do nhiéu
chat kich thich phan bao gay nén, trong d6é ¢6 PDGF. Gen myc mi cho protein gin vao
ADN kich thich phién mi cdc gen can cho su phan chia 1€ bao. Trong t€ bao ung thu,
gen myc dugc biéu hién theo cdc co ché€ khic nhau.

+ Tang cudng phién mi do dugce cai thém enhancer cta virut.

+ Chuyén chd tir vi tri binh thudng cha gen trén NST s6 8 sang vi tri méi trén
NST s6 14, nam sat promoter clia locut gen ma hod cho chudi ning cia KT 1a
viing hoat déng manh, dan t6i siéu bi€u hién ctia gen myec.

+ Dot bién lam mat doan tai viing khong dich méa & ddu 5 cia mARN nén kéo dai
tudi tho clia mARN.

— Céc oncogen fos, jun mi hod cho cdc yéu 16 phién ma. Khi do bén cia mARN
tang lén thi s lugng cdc yéu t6 nay ciing ting theo. Viéc hoat dong qud mifc cdc gen ké
trén ¢6 thé din dén tang sinh t€ bao khong kiém sodt dugc.

— Oncogen erb — A 14 oncogen thit hai (ngoai erb — B, hinh 32.6) tim thdy & virut
gay chimng loan nguyén hong ciu (erythroblastosis) ¢ chim. Gen niay ma cho polypeptit
khuyét cha thu thé danh cho hoocmon tuyén gidp, day 12 hoocmon 1dm nhiém vu chét
truyén tin. Thu thé clia hoocmon tuyén gidp hoat dong trong nhan vdi chic nang la y&u
t6 phién mi, diéu hoa biéu hién cla gen dic hiéu. Cdc gen ndy duge hoat hod khi gin
vdi cdc hoocmon tuyén gidp. Protein erb — A tiic polypeptit thu thé d3 mdt ving —
COOH nén khong gin duge vdi hoomon tuyén gidp dé kich thich phién ma binh thudng
cha gen. Tuy nhién, thu thé khuyét nay van gan duogc vao vi tri binh thudng trén ADN
nén hoat dong d6i khdng vdi thu thé binh thudng cia hoocmon tuyén gidp.

32.3.1.2. Nhém 2 - cdc chét itc ché tdng trudng

Nhém gen tha hai lién quan dén ung thu goi 13 cic gen wc ché ung thu hoic anti
oncogen mi cho cic protein c ch€ su tang sinh cla t& bao. Trong cic t€ bao binh
thudng, cdc gen nay hoat dong nham kiém ché& tdc do phan chia t€ bao. Khi cdc gen nay
bi dot bién va trd nén bat hoat thi t€ bao chuyén dang thanh ung thu.

Oncogen va gen ¢ ché ung thu hoat dong trdi nguge nhau. Trong khi do dot bién
proto — oncogen chuyén thanh oncogen 1am tang hoat dong cta gen thi gen vc ché€ ung
thu bi dot bién 1am giam hoat dong cla gen.

Gen tc ché ung thu binh thudng (khi bi dot bign) hoat déng nhiam itc ch€ t€ bao
khong cho ching chuyén sang dang nguyén phan. Khi sy @c ch€ duge thdo gd thi t&€ bao
phan chia binh thudng. Hé qua cha co ch€ tac dong nay la ca hai alen cua gen dc che
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ung thu déu phai bi bat hoat d€ loai bé tat ca nhiing kiém ché do gen vc ché ung thu tic
dong theo kiéu di truyén lan.

Hai vi du dién hinh vé gen ttc ché ung thie :

a) Gen RB - 1. Ung thu nguyén bio vdng mac (retinoblastoma) 1a vi du ¢é dién vé
ung thu do mat gen tic ch€ ung thu. Bénh ndy c6 hai dang :

— Dang gia dinh tic 1a bénh di truyén theo gia dinh chi€m 40% trudng hop, biéu
hién di truyén theo gen lan va thudng bi ca hai mét.

— Dang don l¢ (sporadic) khéng mang tinh di truyén ma thudng chi bi mot mat.

8] dang gia dinh da c6 sdn mot alen dot bién duge truyén theo dong phoi. Néu chi
dot bién mot alen thi dita tré khong bi bénh, con néu xuat hién thém maot dot bién & alen
con lai trong nguyén bao véng mac thi s& bi ung thu vi trong mit ¢6 khoang 107 nguyén
bao véng mac nén xdc suat bi ung thu 12 khé cao. O dang don 1& khong di truyén phai
c6 ca hai dot bién & ca hai alen clia gen RB — | cling xudt hién trong mot t& bao nén xdc
sudt xay ra it hon nhi¢u va thudng chi bi mot mat (hinh 32.11).

13 13 13 13 13 13

—_ — — M — —

] Dang gia dinh | ;L Dangdonlé | ] ||

- _—
i Gen RB-1
Gen RB-1 I Gen RB-1 dat I binh thudng
binh thuéng bién (bat hoat)
Khéng ung thu Retinoblastoma Khéng ung thu

Hinh 32.11. Bénh retinoblastoma
Bénh chi xay ra khi ca 2 alen clia gen RB - 1 ndm trén NST s8 13 déu bi dét bién

Bénh gia dinh — dd co s8n 1 alen bj bat hoat, d6t bién (am bét hoat nét alen con Jai.
Bénh rieng 1é ~ ¢ 2 alen déu bi bat hoat.
(Harvay Lodish et al, 2000. Molecular Biology, WH Freeman & Company).

Tai sao khi ving mat protein RB lai thic ddy su phét trién ung thu ? Ta hay nhd lai
trong chu ky t€ bao, protein RB 1am nhiém vu gén vao yéu t6 phién ma E2F dé ngan can
y€u t6 nay tién hanh phién ma cdc gen ma hod cho cdc protein tham gia vao giai doan S,
ching han sao chép ADN. Néu protein RB bat hoat sé khong gin duge vao E2F nén yéu
16 nay ty do ti€n hanh phién mi cdc gen cla pha S. 3 bénh nhan u nguyén bao vong
mac, protein RB bi bét hoat kéo dai nén E2F ¢6 thé tién hanh phién ma & pha S va su
bét giir t€ bao ¢ cudi pha G1 khong xdy ra dugc.

b) Gen p53. Gen nay nam trén vai ngén cita NST 17 ma cho photphoprotein 53kDa
0 nhan goi tat 1a p53. Protein p53 c6 mat trong tat ca cic t&€ bao cha co thé va tham gia
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vao sy diéu hoa qué trinh phan bao. Khi t€ bao phan chia nhanh, p53 dugc tich luy -
nhi€u s& kich thich hoat hod gen ma cho protein p21. Protein p21 gin v6i kinaza phu
thudc cyclin (CDK4/6 va CDK - 2) & pha G1 lam bét hoat enzym nay dan dén su itc ché
phan bao. Khi chic ning cta p53 bi mat thi t€ bae sé phan chia khéng kiém soét dugc.

Protein p53 codn la chit diéu hoa phién ma, né dugc hoat hod khi xudt hién ADN sai
héng. P53 hoat hod ¢6 hai chiic ning : mét la ngin can chu ky t€ bao, khong cho
chuyén sang pha mdi khi ADN sai hong chua dugc sita chita xong, hai 1a tham gia vao
qua trinh apoptosis. '

32.3.1.3. Nhém 8 — Cace chdt diéu khién té bao chét theo chuong trinh

Chét theo chuwong trinh (apoptosis) 1a hién tuong tu chét dé diéu hoa sy can bang
trong qudn thé t& bao sao cho phai ¢6 s6 luong t& bao di chét di tuong duong voi s6 1€
bao md&i sinh ra. Hién tugng nay thé hién qua sy thay déi hinh théi thé bao. Ddu tién t&
bao co lai, khung t€ bao bi€n dang, tao thanh cic bong trong mang sinh chat, tao khéng
bao bén trong t& bao, chromatin didm dac, ADN bi cit thanh cdc doan nho sau d6 tao
céc bong chita co quan tir goi 12 thé apoptosis (apoptosis body). Cic thé nay tach rdi
khoi t&€ bao va cuéi ciing toan bo t€ bao bi dai thuc bao tieu hod. Vi du, & ngudi trudng
thanh ¢6 5 x 10'° bach cdu trung tinh. Céc t€ bao nay cé doi s6ng ngan, sau dé tu chét
theo chuong trinh va cdc bach cau trung tinh mdi sé duge tao thanh. Néu su chét theo
chuong trinh bj tc ché€ thi bach cdu trung tinh s& phat trién thanh bénh bach cdu. Vi duy,
tuong ty cling thiy & cdc t€ bao cla hé mién dich. Oncogen bel — 2 mé cho protein ifc
ché appotosis, gen nay lién quan dén ung thu € bao lympho B. Sy chuyén vi tri gen
bcl — 2 vao locut chudi ning cha KT 1am cho promoter manh cla gen chudi ning tic
dong dé gen bel — 2 hoat hod phién ma. T€ bao B siéu san xuat protein bel — 2 va khi
tich luy & mic cao s& tic ché tin hiéu giy chét t€ bao theo chuong trinh va t€ bao
lympho sé& chuyén dang thanh t€ bao ung thu lymphoma. Péng chi ¥ 1a virut Epstein —
Barr chita moét gen ¢6 trinh tu giéng gen bel — 2 nén ¢ thé dc ché apoptosis. Dot bién &
cdc gen iic ché ung thu khdc (RB — 1, p53) ciing gay (ic ché apoptosis. Vi du, khi gen
p53 bi bat hoat, apoptosis nhd p53 khong dugc hoat hod thi chu k¥ t€ bao van xic tién
ma khéng cin cé sy stra chita ADN sai hong. Sy ti€n trién nay 1am tang tdn s6 dét bién,
lam tang co hoi dan dén ung thu.

32.3.2. Virut gay ung thu

Cédc bang chitng cho thdy virut ¢6 kha ning gay ung thu di duge Peyton Rous dua
ra tir nam 1911. Ong ldy dich nghién ung thu mo lién két & ga cho qua mang loc
vi khuén réi tiém vao ga lanh thi thay da s& ga bi ung thu. Tac nhan gay ung thu da
duge xéc dinh 12 virut va dat tén 1a virut sarcoma Rous (RSV). Khoang 50 nam sau,
nim 1966, Rous duge tang giai Nobel vé cong trinh tién phong clia minh. Su céng nhan
mudn méin nay la do con thi€u co ché phan tir thuc sy 1d rang dé chiing minh ring virut
c6 thé gay ung thu & gia cdm ciing nhu & ngudi.
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The h¢ cdc nha nghién cdu sau Rous di ching minh RSV chinh 14 virut rero,
genom ARN ctia né phién méa nguge thinh ADN dé gén vao NST ciia t&€ bao chi. Cic
virut retro khong gay ung thur chi chifa céc gen gag, pol va env dé ma tuong g cho
cic protein cau tric, polymeaza va protein vo ngoai. Con & cic virut retro giy ung thu,
ngoai cic gen trén con chita gen V — src, dé 1a gen gdy ung thu cha virut sarcom Rous
(cht V — virus)

Céc nghién cifu ti€p theo phdt hién thdy trong céc € bio ciia nhidu lodi dong vat
khéc nhau, tham chi cd céc t€ bao ndm men ciing chita gen gidng nhu gen V — src cla
virut retro. Day 1a gen binh thuong (proto — oncogen) clta t€ bio, nén duoc ky hiéu
thém chir C |

Su phat hién ra méi quan hé¢ gilta oncogen ciia virut vi proto ~ oncogen clia t&€ bao
binh thudng di dat nén méng cho cdc nghién ctu vé ung thu, bdi vi né cho thdy ung thu
c6 thé duge tao thanh do tic dong ciia cic gen binh thuong. Ngudi ta cho ring cédc
oncogen cua virut bat ngudn ¥ cdc proto — oncogen binh thudng cia t€ bao. Didu dé6 ¢6
nghia la proto — oncogen clia t€ bao dd gin xen vao genom cia virut va khi bi dot bién
nod s€ bién thanh oncogen. Ngay nay, di xdc dinh duge it nhat ¢6 5 ho virut ¢6 kha ning
gay ung thu. Trir ho virut refro ¢é genom ARN, céc virut con lai ¢6 genom 13 ADN.

32.3.2.1. Virut viém gan B (HBV) _

HBV la virut ¢6 genom nho nhét 3kb trong s& cdc virut dong vat. Virut c6 kha nang
nhiém vao gan ctlia nhiéu loai doéng vat nhu vit, chuét chiii, séc va ngudi. Nhiém HBV
thudng dan dén suy gan. Khoang 5 — 10% nhiém HBV cép khong duoc chia tri kip thoi
s€ gay nhiém man tinh, sau d6 cé thé gay xo gan 16i ung thu gan. Méi nam trén thé gidi
co hon 1 triéu ngudi bi ung thi gan. Genom ADN kép clia HBV ¢6 diém gidn doan nén
dé gan vao genom clia t€ bao gan réi tir d6 hoat hod oncogen va gen tic ché ung thé.

HBV ¢6 kha ning gay chuyén dang t€ bao vi chiing mang gen X (HBx), tic déng
lam biéu hién mot loat gen cia t€ bao, gay tang sinh va kéo dai sir séng cia t€ bio binh
thuong. Ung thu do HBV 13 két qua cha tang sinh lién tuc t€ bao gan, 1am phd huy mo
gan. Su biéu hién chia gen ¢ — myc s& din dén su tang sinh t&€ bao gan

32.3.8.2. Virut SV40 (Simian virut 40) va Polyoma

Mac du cdc virut nay khong gay ung thu & ngudi nhung chiing dugc nghién ctru rat
k¥ va dugc diing 1am mo hinh cho cdc hiéu biét co s& phan tir clia chuyén dang t€ bao.
Uu di€m cia cdce virut ndy 1a ¢6 genom nhé (5kb) va ¢6 thé nhan lén trong 1€ bao nudi
cdy mo.

Virut SV40 va Polyoma khong gay khéi u va chuyén dang t€ bio & cic loai vat chi
ty nhién. Vi duy, SV40 khong gay khdéi u cho khi va Polyoma khéng giy khéi u cho
chudt. Khi nhiém vao cic t&€ bao vat chil ty nhién, virut nhin lén va 1am tan bao vi day
la t€ bao "cho phép" nén khi t&€ bao bi tan thi khong thé chuyén dang. Tuy nhién, néu
virut nhiém vao céc t€ bao "khong cho phép” thi ching khéng thé nhan lén duge ma doi
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khi genom cua ching gin xen vao NST cia t€ bao, kich thich dé cic gen chuyén biét
cta ching gay chuyén dang t&€ bao.

Cic gen gay chuyén dang ctia SV40 va Polyoma duoc chia thanh ving gen s6m va
ving gen muén. Ving gen sdm biéu hién ngay sau khi virut nhiém vho t&€ bdo va can
cho qua trinh sao chép ADN virut. Viing gen muén biéu hién sau khi di sao chép ADN
va md cho cdc protein cdu triic.

Vang gen sém cua virut SV40 mi cho hai protein khdng nguyén goi 14 KN T nhé
(khoang 17kDa) va KN T 16n (khoang 94kDa). Tlr mét phan tit ADN tién chat duy nhat
cla viing sém, ti€n hanh cét ndi dé tao ra cdc mARN mi cho KN T nho va T 16n.

Tuong tu nhu vay, genom ctia Polyoma ciing ma cho KN T nhé va T 1én, déng thoi
vung gen sém ciing ma thém cho mot KN nita 1a KN T trung binh (khoang 55kDa). Protein
gdy chuyén dang 1€ bao & virut SV40 13 KN T 16n, cdn & Polyoma 1a KN T trung binh.

Trong qua trinh nhiém sinh tan, céc protein viing sém nay rit can cho su nhan lén
cla virut. Vi du KN T 16n cua virut SV40 gin vao diém khéi ddu dé€ tién hanh sao chép
ADN. Cic protein ving sém cia SV40 va Polyoma con kich thich su biéu hién cdc gen
va t6ng hgp ADN ctia t€ bao chi. Su nhan lén ciia virut phu thudc vao enzym cia vat
chii, vi du, ADN polymeraza nén su kich thich t€ bao chil 12 mot viéc 1am cdn thiét d6i
vOi chu trinh sdng cla virut. Da s6 cdc t€ bao dong vat khong ting sinh nén néu né
duogc phén chia thi méi tao ra cac enzym cdn cho sao chép ADN cia virut. Néu ADN
ctia virut gén on dinh vao NST cta 1€ bao "cho phép"” va biéu hién duoc trong t€ bao Ay
thi cdc san phdm gen sdm sé& kich thich t€ bao ting sinh va gay chuyén dang 1€ bao.

Cdc protein viing sém cla virut SV40 vi Polyoma gdy chuyén dang bang cdch
tuong tac véi cdc protein di€u hoa sy tang sinh t€ bao vat chi. Vi du, KN T cda virut
SV40 gin va tuong tac vdi céc protein tic ché ung thu RB va p53 cua t& bao chil. Day la
cdc chat diéu hoa tang sinh clia t€ bao va diéu khién chu ky € bao.

32.3.2.8. Virut Papilloma

Papilloma 1a virut ADN c¢6 kich thuée rat nhd (khoang 8kb), gy u dc tinh va lanh
tinh & ngudi va mot s loai dong vat. C6 khoang 60% typ virut papilloma giy nhiém &
t& bao bi€u moé cha nhiéu loai mo. C6 loai chi gay u lanh nhir mun cé¢ nhung ciing ¢6
loai gay u dc nhu ung thu ¢é tlr cung. San phdm cha cdc gen viing sém ky hiéu la E va
clia cdc gen vliing mudn ky hiéu 1a L. Su chuyén dang t€ bac 1a do sy biéu hién cia hai
gen viing sém E6 va E7. Hai gen nay hoat dong nhu KT T cua virut SV40, tirc 12 kim
ham chitc nang cha protein trc ch& ung thu Rb va p53. Protein E7 gan vao Rb, con E6
kich thich phan giai p53 bang cdch gan véi chét trung gian 1a Ubiquitin.

32.3.2.4. Virut Adeno

Adeno 1a nhém virut 16n, chita genom ADN (khoang 35kb). Virut adeno khéng gay
ung thu tr nhién & ca ngudi va dong vat. Trong cdc t€ bao "cho phép" cha vit chu tu
nhién, virut adeno nhéan 1én theo chu trinh tan, cdn trong cdc t€ bao "khong cho phép”
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chiing lai ¢6 thé chuyén dang. Do dé, virut adeno duge coi 12 mé hinh Iy tudng dé
nghién ciu sinh hoc ung thu thye nghiém. Kha ning gay chuyén dang clia virut adeno
Ia do sy bieu hién cita hai gen sém E1A va E1B. Hai gen nay cin cho su nhan lén
cua virut trong t€ bao "cho phép”. San phdm ciia cdc gen nay tc ché hoat dong cua
cdc protein ¢ ch€ ung thir Rb va p53. Cu thé 1a protein E1A gin vao Rb va E1B gin
vao p53.

Nhitng diéu ké trén cho thdy, ca virut SV40, papilloma v adeno déu gay chuyén
dang t€ bao theo mot cich nhu nhau, tic 12 ngin can sy hoat déng clia cic protein ic
ché€ ung thu.

32.3.2.5. Virut Herpes

Herpes la virut & dong vat, ¢ ciu tao rdt phiic tap v6i genom 1én (100 — 200kb).
Nhiéu virut herpes gay ung thu & dong vat nhu &ch, ga va khi.

Co6 hai loai virut herpes gy ung thu & ngudi :

— Virut Epstein — Barr (EBV) gay ung thu 4c tinh hé bach huyét (lymphoma
Burkitt), u 4c tinh & ham va bung. EBV ciing gay ung thu mii hdu.

— Virut herpes — 8 lién quan dén sarcoma Kaposi. D4y 13 u 4c tinh thudng xuat hién
trén da va thay phd bién & bénh nhan AIDS.

Nhi¢u gen ciia virut herpes tham gia vao qué trinh chuyén dang t€ bao, nhung chic
nang cy thé thi con chua ré.

32.3.2.6. Virut Retro

C6 it nhat hai loai virut retro c6 kha nang gay ung thu t& bao T ¢ ngudi 1a HTLV -
1 va HTLV - 2. Su chuyén dang t€ bao T bdi hai virut nay 12 do gen tax mi cho protein
di€u hoa. Céc protein nay tic dong dén cic gen diéu hod su tang trudng cha t& blo.

HIV 1a virut retro nhung khong ¢6 kha nang tryc tiép gay ung thu. Tuy nhién, sau
khi bi suy giam MD thi bénh nhan d& bi méc cdc bénh ung thu nhu lymphoma va
sarcoma Kaposi.

Da s6 virut retro chi chita 3 gen chinh la gag, pol va env. Céc gen nay cin cho qué
trinh nhén lén cla virut nhung khong ¢6 vai trd gi trong chuyén dang t& bao. Ban than
céc virut nay hi€ém khi gay ung thu, trir khi ching bi dot bién.

Virut sarcoma Rous ngoai 3 gen ké trén con ¢6 thém gen src (tir chit sarcoma) va ¢cé
kha nang gay chuyén dang t€ bio.

Cac oncogen cua virut retro (V — cebl, V — fes, V — fps, V —ras, V ~src va V —
yes) md cho cdc protein cé hoat tinh kinaza dac hiéu tyrosin trong protein. Hoat tinh
tyrosin Kinaza hau nhu khong ¢é tinh dic hiéu (l1am ting mic photphotyrosin trong t&
bio) va rat can cho su chuyén dang t& bao nhd oncogen. G t€ bao binh thudng (khéng bi
ung thu), hoat tinh tyrosin kinaza lién quan dén thu thé danh cho yéu 16 ting trudng, vi
du yéu t6 ting trudng biéu bi (EGF - epidermal growth factor lién quan dén tang truéng
thé bao da va bi€u mo), yéu 16 tang trudng cé ngudn géc ti€u cidu (PDGF - platelet
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derived growth facor) lién quan dén tang trudng t€ bao than kinh dém (glial), mang treo
rudt (mesenterial) va insulin. Piéu dé cho thdy tyrosin kinaza do virut mi hod cé thé
ddy manh ting trudng t€ bao bang cach cin trd co ché kiém soét sinh truong lién quan
dén tyrosin — photphoryl hod. Tuy nhién, nhiéu san phdm cta oncogen & virut retro
khong ¢6 hoat tinh tyrosin kinaza. Cdc oncogen V — myc va V — myb ma cho céc
protein nam trong nhan t€ bao nhiém nén goi la oncogen nhéan, V — sis mi cho protein
giong yéu t6 PDGF & ngudi, V - erb B mi cho glycoprotein mang.

Ngoai RSV, nhi€u virut rerro khéc ciing chita oncogen. C6 t6i 20 oncogen dugc
phét hién thdy & céc virut retro, trong d6 mot nira san phdm clia ching la tyrosin kinaza
— chat truyén tin hiéu noi bao dén nhan.

— Cdc oncogen md cho sdn phdm khu trii tai mang sinh chdt

+ abl cla virut retro clia chudt ma cho tyrosin kinaza.

+ erb — B cla virut gay bénh héng cdu & chim, mi cho protein thu thé dianh cho
yé€u t6 tang trudng bidu bi.
fes cia virut sarcoma & meo, ma hod cho protein tyrosin kinaza.
sis cla virut sarcoma & khi, ma hod cho PDGF.

src cua virut sarcoma Rous & ga, ma hod tyrosin kinaza.

+ + + 4

ras clia virut sarcoma ctia chuét ma hod cho protein G khi gén véi GTP thi duoc
hoat ho4.

— Cdc oncogen md hod cho cdc sdn phdm khu trit trong nhdn (ontogen nhén).

+ fos clia virut sarcoma & chu6t, ma hod cho yéu t§ phién mi (AP — 1) phéi hop
v@i fos.

+ jun cla virut sarcoma & gia cdm ma cho y&u t6 phién mi phéi hop vdéi fos.

+ myc cla virut gay ung thu ga, mi cho protein gin vio ADN.

32.3.3. Vai tro cua telomer trong ung thu

Nhiéu ngudi cho ring ung thu 12 do di truyén. Tuy nhién, cdc két qua nghién ciu
nam 2004 cha vién Y hoc Karolinska (Thuy Dién) khi phan tich bo gen cla gdn 9000
cap song sinh & Thuy Dién, Phin Lan v Pan Mach trong d6 chon ra céc cap ¢6 mot
ngudi bi ung thu da di dén két luan ring : Nhdn t6 gen khong phai 1d nguyén nhan
chinh gay ung thu, trdi lai nhan t6 moi trudng, ch& d6 dinh dudng, mot s§ théi quen nhu
hit thudc 14, an udng qud nhiéu, thi€u van dong hoic yéu 16 nghé nghiép nhu 1am viéc
trong moi trudng c6 chat doc hai hay tia xa méi la nguvén nhan chinh.

Céc 1€ bao binh thudng chi ¢6 thdi gian s6ng nhét dinh. Théng thudng, cdc t€ bao
co thé ngudi sé dimg phan chia sau 70 14n. S& di nhu vay vi cuéi mdi NST ¢é mot trinh
tu dac biét goi la telomer, dong vai trd nhu mot chigc déng hé bam gid nhim han ché
va ki€m sodt s§ 1dn sao chép clia NST, tirc 14 sy phén chia cta t& bao. Mot telomer bao
gom hang tram doan ngan c6 trat ty lip lai. Poan nay & ngudi la 5' - TTAGGG — 3.
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Telomer duge tdng hgp hoan toan déc lap véi qua trinh sao chép ADN binh thudng nhd
enzym telomeraza (telomeraza la mot polymeraza bat thuong). Trinh tu telomer tao nén
cdu triic bac hai ¢é tic dung bao vé ddu NST khoi su phan huy bdi nhiéu nguyén
nhan khac nhau. N6 ciing giéng nhu nhitng ddu day gidy bang nhwa giip cho day giay
khong bi s6 ra. Su téng hop telomer mét cdch doc lap nay cé tic dung ngin cin sy ngan
dén cta NST do chinh doan d4u clia phan tir ADN dang thing mat kha nang sao chép
binh thudng.

Sau méi lan tii ban, cdc telomer lai bi mat di vi hoat tinh telomeraza kém dédn theo
thdi gian nén khong tdng hop 4l telomer cho cac 1dn phan chia sau. Mot khi khong con
telomer nao bao vé nita thi ADN s& bi phan giai, t€ bao s& nging phan chia va chét. Do
vay, di t&€ bao c6 khoé¢ dén mdy thi s6 14n phan chia cla chiing ciing ¢6 gidi han.

Céc t€ bao ung thu thi ngugce lai, chiing ¢6 kha nang sinh trudng va phan chia khong
ngimg néu chiing van nhin dugc chat dinh dudng tir co thé. Ngudi ta da ching minh
dugc rang 90% céc t€ bao ung thu thady xudt hién telomeraza v6i hoat tinh cao. Enzym
nay sé tdng hop cic telomer méi thay cho cdc telomer da mat dan sau méi 1an phan chia
t€ bao. Vi NST 1udn duge telomer bio vé nén t€ bao ung thu khong bi ldo hod. Nhu vay,
nguyén nhin gay ung thu con lién quan dén telomeraza. Mudn ngédn chan ung thu thi
can phai tim cédch &c ch€ enzym nay.

32.3.4. Ung thu lién quan dén t& bao gbc

Céc nha khoa hoc tai Vién Ung thu Ha Lan (Amsterdam) va Dai hoc Zurich (Thuy
S¥) (2004) da phat hién thay c6 mdi lién hé gita t€ bao ung thu va t€ bao gbc. Gen déng
vai trd quyét dinh hinh thanh 1€ bao ung thu trong nio tré em hod ra bit ngudn tir t€ bao
goc. Gen BM11 rit cdn cho su nhén lén ciba t&€ bao géc di phat duge trong nfo va su
siéu biéu hién cha gen nay sé lam cho t€ bao goc tang trudng rat manh din dén u
nguyén tuy bao — mdt dang ung thu nio thudng gip o thot tho du. U nguyén tuy bao
thudng phét trién gdn ndo that thd tw 1am cho ddng di khong vitng va cir dong bi rung.
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THUAT NGU

A
Actinomycetes (xa khudn) : Vi khudn higu khi, Gram (+) ¢6 ty 1& G + C cao, khuén ty phan
nhanh, hinh thanh bao ti vo tinh.

Acyclovir : Nucleosit purin tdng hop nhén tao c6 hoat tinh chéng virut, dic biét tri bénh do
virut Herpes simplex.

ADN bd sung (cADN) : Ban sao ADN tir phan tf ARN nh& enzym phién ma ngugc
Airborn transmission : Lan truyén qua khéng khi.

Ambisense genom : Genom ludng cuc.

Antigenic drift (bién déi khang nguyén) : Sy bién déi nhd trong protein khdng nguyén do

dot bi€n gen (gen tr6i dat, tao hat virut ¢é khdng nguyén sai khdc it so véi
chung ban ddu.

Antigenic shift (hodn vi khiang nguyén) : Su bién déi 16n trong protein khdng nguyén do
trao déi cdc doan clia hai chiing khédc nhau cia genom phéan doan ciia hai ching
khdc nhau khi nhiém chung viao mot t€ bao c¢6 thé tao hat virut c¢é khéng
nguyén sai khic 16n so v6i chiing ban ddu,

Antisense RNA (ARN d6i nghia) : Poan ARN don cé trinh tr tuong bl véi mot doan cia
ARN khéc dé ngén céan sy hoat dong ci® gen nay.

Antiserum : Khdng huyét thanh (huyét thanh chifa khing thé).

Antitoxin : Khdng thé chéng doc t3 cla vi nim.

APC : T€ bao trinh dién khdang nguyén (antigen presenting cell).

Apoptosis : Su chét theo chuong trinh

Arbovirus (virut arbo) : Virut do con tring chan khdp mang truyén (Arthropod borne virus).
Aseptic meningitis : Hoi chiing viém ndo vo triing (xem meningitis).

Auxotroph (thé khuyét dudng) : Do dét bi€n vi sinh vit mat kha nang t6éng hop mot chat
nio d6 nén cén phai bé sung méi sinh trudng duoc.

B

Bacteriophage (thé thuc khuén) : Virut gay nhiém & procaryota.

Bacteriophage typing : K§ thuat xdc dinh ching vi khudn dya vao su min cam vdi phage

B cell : T& bao lympho B s& biét hod dé tr& thanh t&€ bio nhé va t& bdo plasma tao thanh
khing thé.

BHK : Té bao thian chuot

Bidirectional replication : Sao chép theo hai huéng

Blunt end (dau bang (flush end)) : Dang ADN mach kép khong c6 dau 3' hogc 5' nho ra.
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C

Capsid : V9 protein cia virut.
Capsomer : Don vi hinh théi cdu tao nén vé capsit ciia virut.

CeccADN (covalently closed circular DNA) : ADN khép vOng siéu xodn nho lién két cong
hoa tri.

Cell mediated immunity (CMI) : Mién dich trung gian t€ bo.

Chickenpox (varicella) : Bénh thuy dau do virut Varicella — Zoster gay ra, thuong thdy &
tré 2 — 7 tudi.

Chronic (man (man) tinh) : Thai gian dai.
Cistron : Don vi di truyén tuong duong véi gen.

Circular permutation : Déi ddu quay vong : & cic phage T4, trinh tir hai ddu ADN lap
lai va trdi chiéu nhung khdc nhau & cic phage khac nhau do cdch sao chép
quay vong gen.

Cloning vector : Vecto tach dong

Cohesive end : Dau dinh (stricky ends) : Déu so le cha phén tir ADN kép c6 trinh ty lap
lai trdi chiéu nén c6 thé bat cap v6i nhau.

Common cold : Cim lanh : Bénh nhiém virut rhino dudng ho hdp tren.

Comsensus sequence : Trinh ty phd bién : Trinh ty axit nucleic ¢ do bén vitng cao,
thdy c6 & hau hét cic méu di truyén cha co thé. Vi du hop CAAT.

Concatemer : Phan tir ADN dai gém hai hay nhiéu phan tit nhé néi véi nhau tao cdu
triic dai, thang.

Cosmid : Vecto gém plasmit chia diém cos cha phage A.
Cos site : Diém dinh & hai d4u phage A giip dua ADN ciia phage vao vo capsit.

CPE (cell pathogenic effect) : Hiéu tng huy hoai hay gay bénh t&€ bao. T¢ bao bj bién
d6i nghiém trong hoac chét do sy nhan lén ciia virut.

Cytokin : Protein hoa tan do cdc t€ bao lympho, mono, dai thuc bao va cdc t€ bio khic
ti€t ra c6 kha nang tdc dong hoac anh hudng dén cic t& bao khéc trong dip
tng mién dich.

Cytomegalovirus inclusion disease : Benh thé vii CMV : Bénh truyén nhiém do CMV
dugc dac trung bdi su tao thanh thé vii trong nhan.

D

Dalton : DPon vi do khéi lugng twong duong khéi lugng nguyén tir hydro (1,66 x 10 2%).
Dane particle : Hat Dane : Hat hinh c4u, dudng kinh 42nm, chinh 12 HBV thuc thu.

Defensin : Peptit dic hiéu do bach cdu trung tinh ti€t ra c6 thé thdm vio t& bao va tieu
diét t& bao.

Deletion mutation : Dot bi€n mat doan gen : Dot bi€n xay ra khi c6 mét hoac mot sé
nucleotit bi loai khoi gen.
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Delta agent : Tdc nhan Delta : Virut HDV (viém gan D) chi ¢6 thé nhan 1én khi c6 sy
trg gitip cua HBV.

Denaturation : Sy bién tinh : Su phd v@ cdu triic khong gian cla axit nucleic hodc
protein do nhiét do, hod chat hodc do thay déi pH.

Density gradien centrifugation : Ly tdm theo gradien ndéng d¢ : Qua trinh tich cic
phan tir theo ty trong ctia chiing bang ly tam.

Dermatotrophic virus : Virut gay bénh da

DNA cloning (tao dong ADN) : Su tao ra nhiu ban sao clia phan tir ADN.

DNA super coiling : ADN siéu xoin.

Downstream : Xuoi chiéu, nguge véi Upstream (ngugce chieu)

Duplication (lip doan) : Trong mot genom ¢6 hai hoac nhi€u doan giéng nhau.
E

Early protein (protein sém) : Protein duoc téng hop s6m, thudng la enzym.

Ebola : Virut thudc chi Filovirus gy s6t xufit huyét nghiém trong & ngudi.

Eclipse period (giai doan 4n) : Th&i ky ddu gay nhiém khong virion hoan chinh nao
dugce tao thanh.

ELISA : Xét nghiém mién dich hdp phu gan enzym : M4t thir nghiém mién dich dling
khéing thé dic hiéu dé xdc dinh khdng nguyén hoidc nguoc lai. Phan tng KN
~ KT cé thé quan sit dugc nhd gin enzym vao KT. Khi thém co chat vao
phitc hgp KN — KT gén enzym s€ tao thanh san phdm mau.

Elongation factor (yé&u t6 kéo dai (EF)) : Protein tham gia vao viéc gan axit amin vao
chudi polypeptit dang dugc téng hop.

Endemic (bénh dich dia phuong) : thudng xay ra & mot s6 it ngudi trong quéin thé

Endocytosis (nhap bao) : Su hip thu c4c chat (k€ c virut) nho tao endosom (bong) cia
mang sinh chat (kiéu amip bat moi).

Endonucleaza : Enzym cét lién két photphodieste trong chudi polynucleotit.

Endoplasmic reticulum : Ludi noi chat : Mang ludi kép trong t€ bao chdt lién quan téi
tdng hop va van chuyén protein.

Enhancer (gen ting cudng) : Poan ADN ¢6 kha nang gan véi protein kich thich su
phién mi cdc gen nim & vi trf khdc. N6 hoat dong theo ca hai chiéu xuéi va
ngugc dong doi véi promoter.

Envelope (vé ngoai) : VO bao quanh capsit, ¢6 ngudn goc tit mang sinh chét hoac mang nhan.

Epidemic (dich bénh) : Bénh xdy ra cho nhiéu ngudi trong cling moét Iic, trdi véi dich
dia phuong. ,

Epitop : Mot ving ciia KN noi gin véi KT, con goi 1a vi tri két hop véi KT.

Exon : Cic doan gen ¢6 chic nang phién ma.

Exonuclease : Nucleaza cét giay ndi photphodieste & ddu tan cling ca axit nucleic dé
giai phéng mot nucleotit hoac mot oligonucleotit mach ngin.
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F

Fingerprint (ddu van tay) : Phuong phép ding enzym gidi han cét dic hiéu cic doan
ADN r6i dién di dé x4c dinh chiéu dai céc doan di cit hoac dung PCR dé
nhan cic doan dac hiéu & mébi déi tuong sinh vat.

Fluorescent antlbody (FA) technique (k¥ thuat khdng thé huynh quang) : K¢ thuat
chdn dodn dung KT gén thuéc nhudm huynh quang va quan sdt dudi kinh
hién vi huynh quang.

Foldback DNA (ADN cuén ngucc) Nhém ADN cé viing palindrom hoic ving lap lai
trdi chi¢u cé thé gan trd lai sau khi ADN bién tinh.

Fusion protein (protein dung hop) : Protein ¢6 & virut ctim tham gia vao giai phéng genom.
G

Genetic map (ban d6 gen) : Su sdp xé&p clia gen trén NST

Gene bank : Ngan hang (thu vién) gen.

Genom : Bo gen clia mot co thé

Genotype (ki€u gen) : Kiéu c4u tric di truyén cta co thé

Glycoprotein : Phitc protein lién két véi oligo hoic polysacarit

Glycosyl hod : Su gin dudng vio protein

Golgi apparatus (bo mdy Golgi) : Tap hop céu tric mang do6i tuong téc véi luéi noi
chét va la noi van chuyén protein 16i cac bao quan hoac t6i mang dé dva ra
khéti té bao.

H

Hairprin loop (vong kep téc) : Bat ky ving xodn kép nao dugc tao thanh do sy bat cap
bazo gita cdc trinh tr bd sung lién ké ddo nguge nim trén cling mot sgi.

Half life (chu ky ban phan huy) : Thoi gian cdn dé mot nira lugng co chat bi phan huy.

Helicase : Enzym dung niing luong ATP dé€ dudi xodn ADN

Hemagglutination : Ngung két héng cdu.

Hepatitis A : Viém gan A (tén cii 12 viém gan truyén nhiém) do virut HAYV gay ra, lan
truyén qua dudng tiéu hoa.

Hepatitis B : Viem gan B (tén cii 12 viem gan huyét thanh) do virut HBV (tén ci la hat
Dane) gay ra. Bénh truyén qua dich co thé.

Hepatitis C : Viém gan C (tén ci 1a khong A khéng B) do virut HCV gay ra, lan truyén
qua dich co thé.

Hepatitis D : Viem gan D (tén ¢l 13 viém gan Delta) do virut HDV dOng nhiém voi
HBV gay ra. :

Hepatitis E : Viém gan E (tén cii 12 khong A khong B) do HEV gay ra, lay gua ducng
tiéu hod. Gay nhiém cdp va cin lam’sing, ty 1& tif ¥ohig'eao & phiy nif c6 thai.
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Heteroduplex : Chudi ADN kép trong d6é mdi mach dugc hinh thanh tir mét ngudn
khéac nhau nhung c6 quan hé véi nhau.

Heterologous : Di tuong déng : ADN cé trinh tu giong hét nhau nén c6 thé bat cip vdi
nhau nhumg phédn tram twong déng gilta cdc doan d6i khi 12 tuong d6i.

Hypervariable region (HVR) (viing siéu bi€n) : Ving trong genom c6é trinh tu hay
thay déi.

Icosahedron : Hinh khéi 20 mét tam gidc déu, 12 dinh, 12 vo capsit cla nhicu loai virut.

Independent infection : Nhiém (i()c lap : Nhiém virut nhung genom khong cai xen vio
NST cua t€ bao chu.

Inducer (chit cdm tng) : 1) Chat cé tac dung thic ddy phién ma. 2) Chit c¢é tdc dung
thiic ddy téng hop mét lugng 16n enzym trong trac déi chét so voi d6i ching.

Infection : Sy ldy nhiém. _

Influenza (flu) (cim) : Bénh nhiém dudng ho hap do virut cim Orthomyxovirus A va B
gay ra.

Initiating factor : Y&u t6 khéi ddu : Protein cdn dé khdi dau dich ma.

Insertion vector : Vecto xen doan.

Interferon : Protein dic hiéu cia t&€ bao chi duoc san ra khi bi nhiém virut hodc do céc
chat cam iing, ¢6 tdc dung chdng virut va cic t€ bao ung thu.

Intergrate infection : Nhiém hoa nhap : Nhiém virut va genom cai xen vao NST t€ bao chu.

Intergration (cai xen) : Qu4 trinh gin mot phan tr ADN vao genom khic.

Intron : Trinh tuy khong mi hod ndm xen gifra cdc trinh ty mé hoa (exon).

Inverted repeat (doan lap lai trai chiéu) : O hai ddu phan tif ADN c¢é trinh ty giéng
nhau nhung nguge nhau.

Ion chanel (kénh ion) : Protein xuyén mang gidp van chuyén qua mang t€ bao.

K

Kilobase (kilo bazo) : 1000 bazo hoac cap bazo (kbp) dung lam don vi do chiéu dai
ADN hodc ARN.

Kinase : Enzym chuyén nhém photphat vao hgp chat

Koplik spot (dom Koplik) : Vét loét db tam trang noi miéng do virut soi (rubeola) gay ra.

Korean heorrhagic fever : S6t xuat huyét Triéu Tién do virut Hanta.

L

Latent cycle (chu trinh tiém tan) : Chu trinh theo dé virut cai xen genom vao NST 1€
bao dé trg thanh provirut hoac prophage.
Latent virus : Virut ti€ém tan

Leader sequence (doan din ddu) : Doan khéng dich ma & ddu 5' cua mARN d€ riboxom
va céc protein ddc hiéu nhan dién trong dich ma.
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Ligase (ligaza) : Enzym xic tdc tao lién két d6ng hod tri gifta hai ddu ty do ciia phan tir
ADN soi don.

Lympho node (hach lympho) : Co quan lympho thif c4p chiia t€ bao lympho, dai thirc bao,
t€ bao tua. La noi loc va thai loai KN va hoat hod, tang sinh lympho bao.

Lypopolysaccharite (LPS) : Phic lipit chita dudng va axit béo, c6 nhiéu & vi khudn
Gram (-) tao thanh cu triic hod hoc clia mang ngoai.

Lysogeny (tiém tan) : Trang thdi vi khudn chita phage 6n hoa, genom cia phage cai xen
vao NST cha vi khudn.

Lytic cycle (chu trinh sinh tan) : Virut nhiém, nhén 1én va 1am tan t€ bao.

Lytic infection (gay nhiém sinh tan) : Virut gay nhiém, tao nhiéu virut méi va 1am tan
t€ bao cha.

M

Map unit : Don vi ban d6 : Don vi ding dé do khodng céch giira hai gen trén ban dé di
truyén. Mot don vi tuong duong véi tdn s& tdi t8 hop 1%.

Microinjection : Vi tiém : Dua ADN vao trong t€ bao bang kim mao dén va bom ap luc.

Momocistronic (don vi cistron — gen) : mARN chi ma hod cho mot protein.

Monocyte (1€ bao mono) : T& bao bach cdu luu déng chia nhiéu lyzosom cé thé biét
hoa thanh dai thue bao.

N

Natural killer (t€ bao giét tu nhién (NK)) : T€ bao lympho dac biét ¢é kha nang nhan
dién va giét céc € bao Ia hoac t& bao chi nhiém virut theo cich khong dic hiéu.

Negative control : Kiém soéit am.

Neurotropic virus : Virut gay bénh hé thdn kinh.

Nick (diém cit) : Trong sao chép theo co ché tron xoay, enzym cét soi (+) ngoai lam h&
ddu 3' — OH dé€ 1ap céc nucleotit vao.

Nonsense codon (codon vo nghia) : Codon khong mi hod cho axit amin ndo, dé 1a
codon cic codon két thiic dich ma (UAA, UAG, UGA)

Nosocomial infection : Nhiém tring bénh vién.
Nucleolus : Hach nhén.
Nucleus : Nhan.

O

Okazaki fragment - Doan Okazaki : Cic doan ADN don dugc téng hop gidn doan trén
khuén sgi muén sau d6 duge ndi véi nhau bing ligaza.

Oligonucleotit : Mot doan ngin nucleotit.
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Operator : Doan ADN ngin nim ké promoter, 13 noi gan protein Gc ché dé déng md operon
nh& dé quyét dinh sut hoat dong (hodc ngiing hoat ddng) cua gen cau tric.

Operon (operon) : O procaryota, nhém gen ciu triic duge phién ma tir mét promoter
(doan khdi dong) chung va chiu su diéu khién chung cta mét gen diéu hod.
Cau tric mot operon bao g6m gen cau tric, gen diéu hoa, operator (viing chi
huy) va promoter. Khi protein di€u hod gén vao operator 1am cho doan nay
bi déng nén gen céu tric khong hoat ddng. Nhung khi méi trudng ¢6 co chat
chia gen c#u trdc thi ching s& lién két vdi chat diéu hoa dé chat khong bam
duge vao operator. Mot khi operator duge gidi phéng thi gen cdu tric lai
hoat dong.

Opportunist pathogen (tic nhan gay bénh co hoi) : 3 ngudi khoé manh cac vi sinh vat
cu trit binh thudng, khong giy bénh nhung khi co thé suy yéu (vi du kha
ning mién dich giam) thi ching s& trd thanh vi sinh vat gy bénh. Bénh do
chiing géy ra goi 12 bénh co héi.

Opsonin (opsonin) : LA chat vira gén vao thu thé trén bé mat dai thuc bao vira gan vao
KN dé 16i kéo KN cho dai thuc bao tiéu diét. Chat ndy cé thé 13 KT (IgG1 va
[gG3) hoac C3b.

Orf — open reading frame (khung doc md) : Mot khung doc lién khong bi dimng boi
codon v nghia (codon ding).

Ori : Diém khéi ddu sao chép ADN.

Overlapping genes (gen chéng 1dp) : Virut ¢ genom nho, cic gen thudng gdi 1én nhau
trén ciing mot doan ADN, trén cdc khung doc khdc nhau thudng c6 diém
khdi ddu va két thic khéc nhau.

P

Palindrom (palindrom) : Doan ADN mach kép c¢é trinh tu nucleotit giéng nhau trén
mdi sgi nhung trii chiéu
— - — - GACGT CTACTGA ACGTC - - ——
— — — - CTGCA GATGACT TGCAT - — — -
Palindrom Palindrom
Pattern (miu hinh) : Hinh dang cdc biang dic trung cho mot ¢4 thé hodc t€ bao.
Pendemic (dai dich) : Dich gay ra trén pham vi toan cau.
Permissive cell (t€ bao cho phép) : La loai t&€ bao ¢6 du diéu kién cho virut nhan 1én.
Permutation circular : Déi ddu quay vong.
Phenotype (kiéu hinh) : Cic dac di€ém c6 thé quan sat dugc clha mét co thé.

Photphorylation (pﬁatpﬁi)”r;};d_'hoé) : Su tao thanh din xuat gin photphat chia phan ti
sinhhoc. ~~° % =~
Pinocytosis (4m bao) : Qué trinh t&€ bao thu nap cic chdt thé dich (dm=uéng).
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Plaque : Vét tan.

Plus —~ strand nucleic acid : 1) Mach ADN hoic ARN ¢6 trinh ty nucleotit giéng véi
trinh ty cia mARN. 2) Phan t&¢ ADN dugc dung lam méi dé ADN -
polymeraza gan vao va tién hinh sao chép.

Pneumotropic virus : Virut gay bénh hé théng ho hap.

Poly A tail (dudi poly A) : Doan nucleotit adenin dugc b3 sung vao diu 3' cia mARN
nhd enzym. Ddy 1&8 mét phdn cla qud trinh ch€ bién tién mARN thinh
mARN thuc thu.

Polycistronic mRNA (mARN da cistron (gen)) : Phan tr mARN & procaryota chita
nhiéu gen ma cho nhiéu protein. mARN c6 thé dugc phan cit thanh cdc phan
tdr mARN nhé d€ méi phan tit nhé mi hod cho mot protein hoic cling c¢6 thé

MARN mé hod cho mét polypeptit 16n sau dé phan cit nh&s enzym proteaza
dé dugc cdc protein nhd.

Polymerase chain reaction - PCR (phan ting chubi triing hgp) : Phuong phap ding dé
nhén doan ADN cén quan tam lén nhtéu ldn trong mét thoi gian ngin bing
céch lap lai chu ky t6ng hop nhd enzym Taq — polymeraza.

Polysom : Chudi gém nhiéu riboxom néi véi nhau trén mARN trong qué trinh dich ma.

Positive control (ki€ém soat dwong) : Sy khdi dong he théng chitc nang nh& protein
diéu hoa.

Postranslational modification (cdi bién sau dich ma) : Su thay déi céc lién két hod tri

xay ra trong chudi polypeptit sau khi tach khéi riboxom, trudc khi tré thanh
protein thuc thu.

Pox : Virut ADN kép c6 kich thuéc 16n nhat thuoc ho Poxviridae, nhan lén duoge ca &
PVCXS va bVKXS, virut dau mia.

Pricipitation (ké&t tha) : Phan #ng KT két hop véi KN hoa tan tao phlIC hgp KN - KT ¢cé
thé nhin thiy duoc.

Primer (moi) : Doan nucleotit (thudmg 1a ARN) ¢6 trinh ty b8 trg véi doan ddu cla

Prion (prion) : Tac nhan gay nhiém c6 bén chat protein. Vi du prion gay bénh bd dién.

Probe : Phan tir ddnh dau ding trong phép lai.

Procapside (procapsit/tién capsit) : Capsit chura hoan thién. G mot s6 virut, khi lap rdp trudc
tién tao procapsit sau d6 axit nucleic chui vao réi han kin lai thanh capsit

Productive infections (nhiém sinh san) : Tao ra quan thé virut méi.

Promoter (promoter) : Doan khdi dong ndm trén ADN noi ARN — polymeraza gén vao
dé khdi ddu phién ma.

Prophage (prophage) : Genom cua phage cai xen vao NST ciia t&€ bio vi khuén.

Protease inhibition (chét tc ch€ proteaza) : Chat (¢ ché hoat dong proteaza cha virut
bang cich gén vao vi tri xuic tdc, ngan can qu4 trinh ché bién protein cta virut.

Protomer (protome) : Pon vi cu triic cdu tao nén capsome.,

Provirus (provirut) : Genom ctia virut cai xen vao NST cta t€ bao.
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R

Radioimmunoassay : Thir nghiém MD cé st dung KT hodac KN da gin chat déng vi
phéng xa dé xédc dinh KN heic KT trong phan tng.

RdRp (RNA dependent RNA polymerase — ARN polymeraza phu thuéc ARN) : Enzym
t6ng hop ARN theo huéng 5' — 3' khi ding sgi ARN (=) lam khuoén.

Recombinant DNA (ADN tdi t hogp) : Phan tit ADN chita doan la c6 ngudn géc tir 2
hai nhiéu ngudn.

Receptor (thu thé) ; Diém ti€p nhan trén bé mat t€ bao, noi virut bam vao.

Regulation (sy diéu hoa) : Qud trinh kiém soit t6c do téng hop protein. Cam ting va tc
ché' la vi du vé su diéu hoa.
Replacement vector (vector thay thé) : La vecto tich dong, vi du phage, trong dé mot
sG doan ADN cua vecto ¢6 thé dugc thay thé bang ADN ngoai lai.
Replicating fork (chac sao chép) : Chudi ADN kép khi dudi xodn tao ra chac ba gém
hai sgi don dé tién hanh sao chép.

Replicative form — RF — (dang sao chép) : Dang trung gian trong qua trinh sao chép
genom sgi don.

Replicon (don vi sac chép) : Doan ADN tinh tir diém kh&i ddu theo cd hai phia dén hai
diém két thiic sao chép.

Repressor protein (protein \ic ché€) ; Protein diéu hod gin vao vi tri dac hiéu trén ADN
va ngén can sy phién ma

Reservoir (6 chifa) : LA noi séng truée va sau khi truyén bénh cho c4 thé khéc

Restriction enzyme (enzym gidi han) : Enzym nhén biét va cit ADN tai cic vi tri xdc
dinh tao ra cdc doan gen c6 kich thudc xdc dinh véi ddu bang hoac dau so le.

Retrovirus (virut retro) : Virut chita genom ARN don, duong. Trong qua trinh nhan l1én
¢é giai doan trung gian tao ADN nh& enzym phién ma ngugc,

Reverse transcription (phién ma ngugce) : Qua trinh sao chép thong tin tir ARN sang ADN.

Rho factor (y&u t3 Rho) : protein déng vai trd k€t thic phién ma cia mARN.

Ribosomal RNA (rARN) — ARN riboxom : Mot loai ARN c6 trong thanh phan cia
riboxom. Mt s6 ARN tham gia tich cuc vao qua trinh téng hop protein.

Ribozyme : Phan tr ARN c6 thé xiic tdc phan ing hod hoc nhu mot enzym

S

SARS (severve acute respiratory syndrome) : Hoi chiing viém dudng ho hap cip nang

Secondary antibody respond (ddp iing khdng thé thit cap) : KT dugc hinh thanh do
ti€p xic véi KN lin 2, cha yéu 1a IgG.

Shine — Dalgarno sequence (trinh trr Shine Dalgarno (SD)) : Poan nucleotit ngin nam
truGe vi tri khdi ddu dich mi cla phan td mARN & procaryota gilp nd bam
vao 3' ARNriboxom 168 (vi mARN & procaryota khéng cé mii).
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Species (loi) : O prokaryota cic chiing ¢6 quan hé ho hang duoc coi 12 mét loai néu c¢é do
tuong dong gitta cdc trinh tu rARN 168 > 97% va lai ADN — ADN > 70%.
Supercoiled DNA (ADN sié¢u xo0an) : Dang c¢6 miic do xo4n cao ciia ADN khép vong.

T

T — cell : T€ bao lympho biét hoi trong tuyén dc bao gdm cdc phan 16p t€ bao T doc
(Tg), T hé g (Ty). TE bao Ty lai duge chia thanh Ty, tham gia vao phan
ing viém va Ty, (T hé trg) tham gia vao su tao thanh KT.

Temperate virus (virut 6n hod) : Virut khi nhiém vao t& bao chli khong gay tan bao nhung
genom cua chiing ciing dugc sao chép cling véi genom cla t€ bao chi.

Termination factor (y&u t6 két thic) : Phan tir protein tham gia vio phan tng két thiic
qua trinh tdng hop protein trén riboxom.

Terminator : Protein két thic.

Topoisomerase (topoisomeraza) : Enzym xiic tdc 1am thay déi mitc d6 siéu xoén ciia ADN.

Transamination (sy chuyén nhém amin) : Enzym xtc tdc chuyén nhém amin tir o —
amino axit sang o — keto axit.

Transduction (su tai nap) : Sy chuyén vat chat di truyén tir t& bao nay sang & bao khéc
nh¢ phage.

Transformation (su bién nap) : Su truyén thong tin di truyén thong qua ADN tir do

(su chuyén dang) : M6t s6 virut nhiém vio t€ bao c6 thé bién t€ bao binh thudng trd
thanh t€ bao u,

Transposon (gen nhay) : Doan ADN ¢6 cdu tric dac biét nén ¢é thé nhay tir mot vi trf
cua NST nay sang vi tri cla NST khéc.

Transposition : Sy chuyén ché.
U

Upper respiratory tract : Dudng ho hdp trén (xoang miii, hdu, miéng, hong)
Upstream position (vi tri nguge dong) : Chi vi trf clia mot trinh ty nucleotit nAm phia trudc
promoter (ky hi¢u 12 (-) : trdi v6i xu6i dong. Down stream k¥ hiéu 1a (+).

MU AAA

Nguge dong Xudi dong

\'J

Vaccine (vacxin) : KN diing dé gay DPUMD bdo vé, chéng tic nhan gay bénh.

Vaccination (tiém chiing) : Sy dua cdc tdc nhan gay bénh (KN) di bi giét chét hoaclam
y€u vao co thé dé gay DUMD béo vé.
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Vector (vecto) : 1) Con triing hodc dong vat khdc ¢ kha ning mang tic nhan gay bénh
tlr vat chll ndy sang vit chi khdc. 2) LA phdn tir di truyén (ADN) c6 kha
ning sao chép va hoat dong nhu phan t ADN t4i 6 hop trong t€ bao chi.

Vero ; T¢ bao than khi nuoi cdy mé6 dé nuéi cay virut.

Viremia (virusemia) (virut trong mau) : Giai doan xudt hién virut trong méu.

Virion (at virut) : Axit nucleic dugc bao boc bdi vo protein.

Viroid (viroit) : Phan tit ARN nho, c6 kha ning gay nhiém va cé ban chit giong virut.
Virulence (d6c tinh) : Mitc d6 phét sinh bénh cta ky sinh.

W

Western Blot (Immunoblot) : Phuong phdp xéc dinh protein bing cach chuyén protein
di tach bing dién di lén mang nitroxenluloza, sau d6 cho phan tng v6i KT
dac hiéu gén enzym.

Wild type (typ dai) : Chlng vi sinh vat phan lap tir ty nhién, dang thong thudng hoac
dang tu nhién cha mot gen hoidic mot co thé
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Chiu trdch nhiém xudrt bdn :

Chi tich HDQT kiém Téng Gidm doc NGO TRAN Al
Phé Tdng Gidm d&c kiém Téng bién tap VU DUONG THUY

Bién tdp néi dung :

LE THI PHUONG
NGUYEN THI THU HUYEN
Trinh bay bia :

BUI QUANG TUAN
Swa bdn in :

LE THI PHUONG
NGUYEN THI THU HUYEN

Ché ban :
MINH CHAU

VI RUT HOC

Mi s6 : TK630MS5 — DAI

In 1.000 ban khd 19 x 27 cm, tai Cong ty in Thai Nguyén.
S6 in: 1710. S6 xudt ban: 167/16-05.
In xong va ndp luu chiéu thdng 7 nam 2005.



CONG TY €O PHAN SACH DAI HOC - DAY NGHE
—~+ HEVOBCO
S 25 HAN THUYEN - HA NOI

TIM DOC SACH THAM KHAO KY THUAT

CUA NHA XUAT BAN GIAO DUC

1 Dat ngap nuéc GS. TS. Lé Vin Khoa

2 Dong vat hoc c6 xuong song GS. TS. Lé Vu Khoi

3 Sinh thai hoc con triung PGS. TS. Pham Binh Quyén
5 Co so ho4 sinh PGS. TS. Trinh Le Hung
6 Tai nguyén nuée Viét Nam Nguyén Thanh Son

7 Virut hoc PGS. TS. Pham Van Ty

8 Vat Iy ky thuat : Ding Hung

9 Vit ly siéu dan va ung dung TS. Nguyén Huy Sinh

10 Dung cu ban déan va vi mach Lé Xuan The

11 Mang may tinh Ngac Van An

12 Vo tuyén dién tir Ngac Vin An

13 Giao trinh co hoc Bach Thanh Cong

13 Kinh té€ méi truong PGS. TS. Hoang Xuan Co
14 Tiéng Anh co ban cho sinh vién Trén Thi Nga

khoa hoc tu nhién
15 B0 sach vé cong nghé sinh hoc
Tap mot : Sinh hoc phéan tir - Co s PGS. TS. Nguyén Nhu Hién
khoa hoc cua cong nghé sinh hoc
Tép hai : Cong nghé sinh hoc té bao GS. TS. Va Vin Vu
PGS. TS. Nguyén Mong Hung
Tap ba : Cong nghé sinh hoc enzym TS. Phan Tuan Nghia
va protein (XB - 2006)
Tdp bon : Cong nghé sinh hoc di GS. TS. Le Binh Luong
truyén (XB - 2006)
Tap nam : Cong nghé sinh hoc vi sinh PGS, TS. Pham Vin Ty
va cong nghé moi truong (XB - 2006)

Ban doc c6 thé mua tai cac Cong ty Séch - Thiét bi truong hoc ¢ dia phuong
hoac cac Cua hang cua Nha xudt ban Gido duc :

* 25 Han Thuyén, 187 Giang V6, 23 Trang Tién - Ha N6i,

* 15 Nguyén Chi Thanh - TP Da Ning

*240 Tran Binh Trong - Quén 5 - TP, H6 Chi Minh.

virdt how

| UG LR
g

Gia: 45.000 d




	VIRUS HỌC
	MỤC LỤC
	A. PHẦN ĐẠI CƯƠNG
	1. NHỮNG KHÁI NIỆM CƠ BẢN VỀ VIRUT
	2. CÁC PHƯƠNG THỨC SINH SẢN CỦA VIRUT
	3. CÁC PHƯƠNG PHÁP PHÂN LẬP VÀ NUÔI CẤY VIRUT
	5. DỊCH TỄ HCJVIRUT VÀ BỆNH HỌC PHÁT SINH
	6. CHẨN ĐOÁN NHIỄM VIRUT
	7. MIẼN DỊCH CHỐNG VIRUT
	8. CÁC BIỆN PHÁP CHỐNG VIRUT
	B. PHẦN CHUYÊN ĐỀ
	9. VIRUT ADENO, HỌ ADENOVIRIDAE
	10. VIRUT PARVO, HỌ PARVOVIRRIDAE
	11. VIRUT PAPOVA, HỌ PAPOVAVIRIDAE
	12. VIRUT POX
	13. VIRUT HERPES
	14. VIRUT HEPADNA
	15. VIRUT ARBA
	16. VIRUT TOGA
	17. VIRUT FILO
	18. VIRUT REO
	19. VIRUT ARENA
	20. VIRUT EUNYA
	21. VIRUT ORTHOMYXO
	22. VIRUT PARAAMYXO
	23. VIRUT CORONA
	24. VURUT CALICI
	25. VIRUT RHABDO
	26. VIRUT RETRO
	27. VIRUT PICORNA
	28. VIRUT CỦA VI KHUẨN
	29. VIRUT CỦA CÔN TRÙNG, TẢO VÀ NẤM
	30. VIRUT THỰC VẬT
	32. UNG THƯ DO VIRUT
	TÀI LIỆU THAM KHẢO



