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PHAN A
Tém tdt cac két qua néi bat cha dé tai.
1. T6m tét két qua cha dé tai:
Dé tai duge ti€n hanh trong 3 phén khic nhau.

Phdn 1: Nghién ctru trén nhitng trudng hop nhiém chi méu.

Nghién cifu ti€n hanh trén 58 cong nhan ti€p xic tryc ti€p véi xang chi
& Téng kho xang Dic Giang, c6 thoi gian ti€p xdc tir 10-30 nam. Qua dinh
luong néng do6 chi ching 16i thu duge két qua ndng d6 chi mau ol 8 pg%-
121,2pg%,

Chiing t6i ti€n hanh nghién cdu trén cdc nhém vdi cic thong s&:
Cic thong s6 vé€ huyét hoc duge nghién ciu nhu SLHC, néng do Hb va Het
cho thdy ¢6 su gidm SLHC phu thudc vao néng do chi mau va thdy c6 méi
twong quan nghich bién giita ndng do chi miu véi SLHC. Diéu nay cfing phu
hop véi 1am sang & nhitg ngudi néng d6 mdu cao thi thifu mau va xam da.
Déng thoi & nhimg ngudi néng do chi miu cao ¢6 sy gidm nhe néng do Hb
va Hct. Nhiéu nghién cifu trong va ngoai nudc cho thay trong héng ciu non,
trong tly xuong, chi anh hudng dén qu4 trinh sinh téng hgp Hb. Chi dc ché
cic enzym sinh téng hop Hem va 1am téing sinh géc ty do, chinh vi vy chiing
t6i ti€n hanh nghién cu nhém thong s§ thit hai 13 xdc dinh hoat d¢ céc
enzym chéng oxy héa trong héng cdu va két qué cho thdy: cé sy giam hoat
d6 cdc enzym chéng oxy héa clia héng cdu (GPx,GR). Ching toi thiy cé
tuong quan nghich giita hoat d6 GPx,GR héng cdu v4i néng do chi mdu.
Ching t6i cfing ti€n hanh x4dc dinh TAS ciia huyét thanh & cdc nhém nghién
cttu trén thdy c6 sy gidm nhe TAS huyét thanh & nhém c6 néng d¢ chi méu

Cao.



Cic két qua nghién ciu cha céc tic gia khac vé anh hudng cta chi dén
heé théng tao huyét cho thdy chi lam giam céc yéu t8 cin thiét cho qué winh
tao héng ciu; chi tdc dong Ién qua trinh sinh ra géc ta do va tdc dong lén
mang hdng ciu. Mot s6 nghién ciu ciing cho thdy c6 anh hudng cia nong do
chi m4u 1én néng d6 MDA huyét thaoh, chi c6 hi¢p déng tic dung doc khi co
thé udng rucu va hit thude 14.

Qua két qua nghién cttu cia ching t6i cho thdy ring ndng do chi mdu
anh hudng dén kha nang chéng oxy héa ciia hdng ciu. Qua nghién ctu cia
chiing t6i, ching toi thay ring cin phdi thai chi trong mdu nhitng ngudi c6
néng do chi mau trén 20 pg% va cin phai cho thém cic chét chong oxy héa
trong qu4 trinh diéu tri cho cdc bénh nhin tham nhiém chi. D€ han ch€ tic
dung doc cua chi chiing t6i thdy cidn khuyén cdo nhimg ngudi nhiém chi
khoéng nén udng rugu bia va hit thubc 14 vi ¢6 tac dung hiép dong tang doc
tinh ctia chi.

Trén thuc t€, qua nghién cifu cla chiing t6i cdc cong nhén ti€p xvic véi
xing chi & tdng kho xang Diic Giang khi dinh lugng néng do chi mau néu c6
nong d6 chi mau cao déu dugc di thai chi. Chiing t6i tién hanh dinh luong chi
méu lai & nhitng ngudi di duge thai chi sau 1 nam khong con trudng hgp nao
¢6 ndng do6 chi mau trén 40u g%.

Phdn 2: Nghién cifu trén nhitng trudmg hop thi€u mau tan méu.

Thi€u méu, tan mau ]a mot trong nhilng bénh 1§ vé m4iu gay ra do sy
pha huy héng cdu vugt qud mitc binh thudng; doi s6ng héng ciu ngén lai,
héng ciu non luu hanh nhiéu trong mdu ngoai vi do tuy xwong tang sinh bi.
Tan méu do nhiéu nguyén nhéan khdc nhau, trong nghién cifu clia chiing t6i,
ching t6i thiy c6 cdc nhém nguyén nhan tan m4u nhu: tan mdu tu mién, do
bénh 1y Hb (HbH, Bthalassemia), tan méu do thiu hut enzym chuyén héa
(G6PD, PK héng ciu) va c6 nhilng trudng hop tan mdu khéng ré nguyén
nhan.



Qua két qua nghién cifu cia chiing t6i thdy & cic bénh nhan tan miu
déu biéu hién thi€u mdu qua gidm SLHC, gidm néng 46 Hb va giam Hct 16
rét (p<0,01). Ti lé HCL trong céc trudng hop tan méu rét cao chi€m tir 10 -
30% (binh thudng chi tir 0,5-1,5%).

& c4c bénh nhan thifu mau tan mau ngoai trit nthém thi€u hut G6PD
(hoat do G6PD trung binh clia nhém nay 1a 46,61%) c6 hoat 4o G6PD cao
mot cdch rd rét (p<0,01). G6PD xiic tdc phan ng ddu tién cia chu trinh
pentose va ciing 12 enzym quan trong ciia qué trinh chéng oxy héa clia hong
cdu. Sy ting hoat d6 G6PD héng ciu & c4c trudng hop tan méau c6 thé 1a do
phdn d@ng thich nghi clia hong ciu gidp hdng cdu ting kha ning bao vé chong
lai qué trinh tan mau.

Hoat d6 PK hong cdu chia cic trudng hgp tan mau do ciac nguyén nhan
khic nhau (trit hai trudng hgp thi€u hut PK héng ciu) ¢6 hoat d6 PK héng
ciu ting mot cich c6 ¥ nghia (p<0,01 va p<0,001). Hoat d6 PK héng ciu
- tang chimg t6 hong cau can tang nhu ciu sit dung ATP vi ¢6 1€ trong cdc
truong hop thi€u mau tan mau héng cu cin nhiéu ATP gidp cho qué trinh
bdo v& mang hdng cdu va cic hoat dong chiic nang ctia mang héng ciu nhu
hoat dong ctia bom Na*K* ATPase, Ca** ATPase.

Néng d6 2,3-DPG mdu cic trudng hgp tan médu do cdc nguyén nhan
khéc nhau déu tang trir tan méu do thi€u hut G6PD héng cdu. Néng d6 2,3-
DPG tham gia di€u hoa 4i luc cia Hb véi oxy. Sy ting Néng d¢ 2,3-DPG &
cédc trudng hgp tan mau chimg td ¢6 sy thich tng clia héng cdu nhim nang
cao hiéu sufit cung c4p oxy cho co thé trong cdc trudng hop nay.

Néng d6 MDA huyét thanh & nhimg trudng hop tan méu do céc
nguyén nhan khic nhau déu ting so v6i nhém chiing trit nhém bénh nhéan tan
méau tr mién. Su ting nong d0 MDA huyét thanh phai chang do su ting Fe**
huyét thanh do héng cdu bi vd, vi Fe™ khoi mao cho phan ing peroxi héa



lipid huyét thanh va cling co thé trong céc trudng hgp tan mdu ting néng do
OXy nguyén tir va géc tu do lam ting qué trinh peroxi héa lipid.

Hoat d6 enzym SOD va GPx héng cdu & cdc nhém tan mdu cé ting
nhung giao dong rét 16n, c6 1€ héng cdu thich nghi dé tang kha ning bao vé
chéng lai cic tic nhan oxy héa va ciing c6 thé tang sinh g6c tw do gay cam
ung tang hoat A0 cic enzym nay.

Trang thdi chéng oxy héa huyét thanh (TAS) & cac trudng hgp nghién
cifu cho thiy khong c6 su khac biét; di€u nay cang chimg t6 cd thé tu b trir.

Két qua nghién citu cha ching t6i thay ring cc trudng hop thi€u méu
tan miu do cdc nguyén nhan khic nhau déu c6 sy ting hoat d6 cic enzym
chOng oxy héa ctia héng ciu, tang néng do0 MDA huyét thanh, phai ching
diéu niy c6 thé cho thiy & nhitng trudng hop bénh 1y nay c6 su tang sinh gbc
tu do. Su ting sinh géc ty do c6 thé gy ting hoat d6 cic enzym chdéng oxy
héa theo co ché cdm ng. S ting géc tu do ciing ¢6 thé 1am ting qu4 trinh
peroxi héa lipid trong d6 ¢4 lipid mang héng cdu. Chinh diéu d6 1am t6n
thuong mang, sic bén hong cdu giam, ddi séng héng cdu ngan lai, 1am héng
clu dé vJ gay ra tan méau.

Chuyén héa glucose trong cic trudng hgp tam méu ciing déu tang dé
bt trix (trir thi€u hut G6PD va PK héng cdu). Ciing qua két qua nghién citu
ctia chiing t0i, chiing t6i nghi ring c6 thé han ché sy peroxi héa lipid va ting
stic bén cho héng cdu trong cic trudng hgp tan miu bing cich cho thém céc
chét ch6ng oxy héa trong phéc d6 diéu tri.

Pic biét trong nghién ciu clia ching t6i, ching t6i di phat hién dugc
hai trudmg hop thi€u mdu tan méu do thi€u hut enzym PK héng c4u. Thi€u
mau do thi€a hut enzym chuyén héa dugc mé ta nhiéu trong y vin ciia nhiéu
tdc gia ngoai nudc, trong nudc day 1a nhitng trudng hop ddu tién dugc mo ta.



Phdn 3: Nghién ciu trén méau bao quan.

Trong diéu kién cta Vién huyét hoc Truyén miu Trung wong, mau
duoc bao quén theo tiéu chuin qudc t€. Chat lugng méau bao quan duge ddnh
gi4 qua ty ¢ phin tram tan méu, pH, néng d6 c4c ch4t trong dich bao quin
hodc huyét twong. Vi ¢ A6 tim hiéu thyc trang qud trinh chuyén héa glucose,
tinh trang chéng oxy héa clia héng cu, mic d6 ph4 huy héng cdu va hinh
anh héng cdu, m4u bdo quan trong diéu kién ciia Vién huyét hoc Truyén mdu
Trung wong; tit 46 1Am co s& dé nghién cdu ti€p nhim ting sitc bén ciia hong
cdu, kéo dai tubi tho cho héng cdu, ting chit lugng héng cdu bao quan gép
phén vao cbng tic an toan truyén mdu. Héng cdu trong mdu bdo quan vin
phéi s6ng dé€ chd truyén cho ngudi bénh, cho nén vin chuyén héa dic biét 1a
chuyén héa glucose. M6i trudng bao quan héng ciu trong KHC khong hoan
todn gidng véi huyét tuong, diéu kién bao quan ciing khong gidng nhu trong
co thé s6ng. Vi vay hdng cdu phai thich nghi va sit dung ning lugng cho duy
tri sy s6ng. Trong qu4 trinh bao quan héng ciu chiu nhiu tdc dong nhit 1a
céc tdc nhan oxy héa; c6 thé trong qua trinh bao quan mang héng cdu dé bi
tdn cong bdi cac gbc tr do vi vy mang héng ciu dé bi tén thuong va hinh
dang héng cdu c6 thé thay d6i trong qué trinh bdo quan. T4t ca diéu 46, goi ¥
cho chiing t6i tién hanh nghién citu phén 3 nay.

Nghién citu cic thong s6 dinh gid thodi héa glucose clia héng ciu
KHC va MTP bao quan qua xdc dinh hoat d6¢ enzym G6PD, PK héng ciu.
Két qua cho thdy ¢6 su giam manh hoat d6 G6PD, PK: héng cdu; ndng do
lactat, pH dich bdo quan va huyét tuong ting manh; néng d¢ 2,3-DPG méu
giam manh theo thdi gian va néng do glucose dich bdo quan gidm. Nhu vay
chuyén héa glucose giam, ATP va NADPH giam, hoat dong séng clia héng
céu s& bi 4nh hudng. i

Nghién citu xac dinh hoat d6 cdc enzym chdng oxy héa clia KHC bao
quan bing dung dich bao quian SAGM, va MTP.



Hoat 46 SOD, GPx héng ciu gidm rd rét trong qud trinh bao quan, su
giam hoat d6 cic enzym nay hau qua cé thé gay ra qua trinh peroxi héa lipid
mang.

X4c dinh néng d6 MDA dich huyét tin va dich bao quan, huyét twong
dé xac dinh mifc peroxi héa lipid mang héng. Ké&t qua cho thdy c6 su ting
ndéng Ao MDA ngay tit nhitng ngay diu bao quan.

St gidm hoat d6 cic enzym chdng oxy héa lam tang mic peroxy héa
lipid mang din dén ting néng 46 san phén clia qu4 trinh peroxi héa 12 MDA,
Vi vay, mang héng cdu miu bdo quin s& bi tén thuong. Mitc tén thuong
mang héng cdu trong qué trinh bdo qudn dugc x4c dinh thong qua néng do
Hb, néng 46 sit, K*, Na*, Cl', canxi va hoat 46 LDH dich bao quan va huyét
twong. Két qua cho thdy c6 su tén thuong mang ngay tir nhimg ngay ddu cﬁé
qu4 trinh bio quan ca & KHC va MTP, tuy nhién mic t6n thuong nhe hon &
nhilng ngay diu ctia MTP.

Chiing t6i tim thdy méi tuong quan nghich gifta hoat d6 cic enzym
chéng oxy héa véi néng 46 MDA dich bao quan, huyét twongva dich huyét
tdn, m6i tuong quan nghich giita hoat d6 G6PD, PK héng cdu vé6i ndng do
K*. Nhu vay trong thoi gian bio quin héng c4u trong KHC chiu tic dong
clia céc y€u t6 oxy héa, gbc tu do va kha nang ch6ng oxy héa bi gidm dén
bén canh d6 chuyén héa glucose cling giam din dén thi€u ATP va NADPH
cho hoat dong s6ng cia hdng cdu. Hong cu vira gidm kha niing chéng oxy
héa vira thi€u ATP vi vy mang d€ bj tén thuong tang tinh thdm din d&n héng
cdu bj vo.

Két qua nghién ctu ciia ching to6i phil hgp véi céc két qua ciia cdc tac
gia trong va ngoai nudc. Theo nghién ciu clia ching t6i, theo thoi gian bdo
quan, héng cdu bién ddi hinh dang din va s6 luong v& ngay cing ting, tuy
nhién cad KHC va MTP bio quan dén ngay thit 42 vin con ném trong gidi han
cho phép vé an toan truyén méiu cha WHO, nhung d6 an toan t6t nhét 13 bao



quan dudi 35 ngay. Két qua nghién citu cta ching t6i con cho thidy moi
trudng bio quan 1a huyét twong (MTP) 1am binh 6n héng cdu & nhitng ngay
d4u clia qué trinh bao quan hon KHC, diéu d6 goi ¥ cho chiing t6i nghién cifu
1iép. '

Beén canh nghién cdu vé€ kha nang chéng oxy héa, mic peroxi héa lipid
mang héng cdu, chuyén hoa glucose héng cdu va cdc yéu 16 chi diém tdn
thuong mang héng céu, chiing 16i song song tién hanh nghién ciu hinh anh
héng c4u trén kinh hién vi dién tr quét.

Qua nghién cttu hinh dnh héng cdu chdng t6i thdy trong qud trinh bo
quan, hinh dang héng cdu bj bién déi, mitc do thay dbi hinh dang theo cic
thdi diém nghién citu phit hgp véi mifc tén thuong mang qua céc thong s6
héa sinh.

Nhu vay, qua cic két qua nghién ciu cta chiing t6i, chiing 161 da thu
duge nhimg s liéu vé thuc trang vé€ héng cdu dugce bao quan dudi dang KHC
véi dich bdo quin SAGM va MTP. Tir thyc trang nay chiing t6i thay cin phai
nghién citu ti€p dé c6 thé nghién cttu bd sung nhiing thanh phin nio d6 vao
dich bao quan nhidm han ché tén thwong mang héng ciu, 1am ting stc bén
cia chiing gép phdn cong tdc an toan truyén mdu.

Y nghia thue tién ciia dé tai:

1. Cic cong nhén cia Cong ty xang ddu Dic Giang c¢6 néng d6 chi
méu trén 40 pug%, sau nghién cu di dugc thadi chi va di dugc bd sung
vitamin C trong phic d6 di€u tri, sau hai nim lién ti€p, hién tai khoéng cdn
nguoi bi chi mau cao,

2. Pa ra khuyén cdo cho cac bic sy lam sang diéu tri thi€u méu tan
méu nén b4 sung cic chét chéng oxy hoéa trong phic d6 diéu tri d€ han ché
téc hai clia qu4 trinh oxy héa, ting siic bén mang héng ciu.



3. Cung cép thuc trang vé thodi héa glucose, kha nang chéng oxy héa,
mifc peroxi héa lipid mang héng cu va hinh anh héng cdu mdu bao quan
dudéi dang KHC va MTP.

Y nghia khoa hoc ctia dé tai:

1. Cung cfp thong tin d€ tim hi€u nguyén nhan gy thi€u mau trong
cic trudng hop ti€p xiic xang chi; tim hiéu thém vé co ché giy tan mau do
bénh 1y Hb, thi€u hut enzym chuyén héa, mién dich...; tim hiéu nguyén nhéan
gy tén thuong mang héng cdu, thay déi hinh dang héng cdu va gidm tudi tho
héng cdu mau bdo quan (KHC va MTP),

2. Trién khai va 4p dung nhiéu k¥ thuét tién tién, trang bi cho nhiéu
hoc vién sau dai hoc phuong phap va k¥ thuat nghién citu hién dai.

3. Hu6ng dan 4 luan van cao hoc, 1 luan van CKCII, 2 luin vin t6t
nghiép Bac si da khoa va 5 sinh vién NCKH.

* Trdn Vin Bdo — Cao hoc

D& tai: Nghién citu anh hudng cia sy nhiém chi dén trang thdi chéng
oxy héa toan phan huyét tuong va hoat dd mét s6 enzym chdng oxy héa hoéng
cdu cla ngudi.

Bao vé nim 2001 v&i diém s6 9,5.

* Tran Thi Ngoc Anh — Cao hoc

Dé tai: Nghién citu hoat do mot s6 enzym chuyén héa Glucose va
enzym chéng oxy h6a hong ciu bénh nhan thi€u mdu tan m4u.

Bdo vé nam 2002 véi diém s61a 9,1.

* Nguyén Nhu Phd — Cao hoc

Dé tai: Nghién citu thuc trang kha nang chéng oxy héa va hinh dang
héng cfu ciia khéi héng cdu bdo quin tai Vién Huyét hoc va truyén médu TW.

Bao vé nam 2003 v§i diém s6 9,7

D¢ 1ai nay dugc Hoi ddng dénh gié cao, tiép tuc phdt trién thanh Luan
4n Tién s§.



* Pao Phuong Dung — Chuyén khoa cip I1

Pé thi; Nghién ctu chuyén héa Glucose héng cdu theo thdi gian bao
quan trong KHC luu trif tai Vién Huyét hoc va Truyén mdu Trung wong.

Bio vé& nam 2003 vdi diém s6 9,3.

* Nguyén Phuong Hanh — Béc s¥.

Pé tai: Tim hiéu néng do Hb, cdc chat dién gidi va hoat d6 LDH huyét
tuong ciia MTP bdo quan tai Vién Huyét hoc va Truyén mau Trung wong.

Bao vé& nam 2004 vé4i diém s6 9.0.

* Vii Ngoc Thing — Béc s§

Pé tai: Nghién ciu mot s6 chi s6 vé thodi héa glucose héng cdu MTP
bio quan tai Vién Huyét hoc va Truyén méu Trung wong,

Bio v& nam 2004 vdi diém s6 8,5

* Lau Van Dudng — Cao hoc

Dé tai: Nghién ciru kha nang chéng oxy hda va hinh dang héng cdu
ciia MTP béo quén tai Vién Huyét hoc va Truyén méu Trung uong.

Bao vé nim 2004 véi diém s6 10,0
+ Di cong b6 3 cong trinh trén bdo Y hoc thuc hanh, mét cong trinh tham du
héi nghi khoa hoc co ban tai Hu€, 1 cong trinh huéng din sinh vién 1am
NCKH dugc giai khuyén khich cia Bo Gido gido duc va dao tao.



2. Danh gia viéc thuc hién dé tai d6i chi€u véi dé cuong duge duyét.
a. Tién do

Didng tién do X

Rit ngén thoi gian NC

Kéo dai thai gian NC

b. Thuc hiénh cic muc tiéu nghién cita dé ra:

Thyc hién ddy du cic muc tiéu dé ra X

Thyc hién ddy di cidc muc tiéu nhung khong hoan chinh

Chi thyc hién dugc mot s6 muc tiéu dé ra

Nhimg muc tiéu khong thuc hién duge

c. Cac san pham tao ra so véi du kién trong ban dé cuong.

Tao ra ddy 4 c4c san pham da dy kién trong dé tai X

Chat lugng céc san pham dat yéu cdu nhu i ghi trong dé cuong

Tao ra diy di cdc san phdm nhung chdt lugng cdc sin phim
chua dat

Tao ra ddy di céc sian phdm nhung chat luong t4t cd céc sin
phim chwa dat chét luong

Tao ra dugc moét s6 san pham dat chat luong

Nhitng san pham chua thuc hién duoc

d. Dénh gi4 viéc sit dung kinh phi
Téng kinh phf thuc hién dé tai 130 trieu déng.
Trong d6 kinh phi sit nghié¢p khoa hoc 150 triéu déng.
Kinh phi tir nguon khic khéng c6
Trang thi€t bi Khong
Toan b kinh phi dugc da dugc quyét todn




3. Cic ¢ kién dé xuat:
D€ nghi B6 Y t€ cho nhém téc gid duge nghién citu tiép.



I
PHAN B
(NOI DUNG BAO CAO CHI TIET KET QUA NGHIEN CUU)
DAT VAN BE

Héng céu truomg thanh la t&€ bao dic biét lam nhiém vy van chuyén oxy cho
co thé. Hong cdu thudng xuyén c6 nguy co bi oxy héa cao. Vi th€, chuyén héa
trong héng c4u dién ra rét manh véi co chéit chinh 12 glucose nham cung cdp ning
lugng duéi dang ATP, coenzym NADH, NADPH, cdc san phdm trung gian cén
thi€t dé duy tri hoat d6ng chiic niang ciia hong ciu vi bdo vé hong cdu chong lai
cic tic nhan oxy héa.

Trong héng céu, glucose thodi héa theo hai con dudng: Embden Meyerhoff va
hexosemonophosphat ma enzym then chét 1d G-6-PD, PK nhidm cung cip ATP,
NADPH, NADH cho qu4 trinh chéng oxy héa ciia héng cAu. C6 su lién quan chat
ché gifta chuyén héa glucose va qua trinh chéng oxy héa trong héng ciu. Chuyén
héa cdn nhiéu enzym ma sir thi€u hut mot trong céc enzym hoic s€ gay rdi loan
chuyén héa glucose, lam giam téng hgp ATP, NADPH, thay ddi néng d6 2,3-DPG,
do d6 anh hudng dén chirc ning mang héng cu hoac 1am giam kba nang chéng
oxy héa clia hdng cdu. Hau qua 1a héng cdu dé bi cic chat oxy hoa tic dong 1lam
giam ddi s6ng héng cdu. Su gidm hoat d6 cic enzym chuyén héa glucose va enzym
chéng oxy héa c6 thé gap & ngudsi nhiém ddc chi, bénh nhan tan mau vi kh6i mdu
bao quan [44, 45, 64, 93].

Hién nay, chi 12 kim loai ning dugc sit dung trong cdc nganh cong nghiép
nhw: in, luyén thép, dién, ch€ tao 4c quy, ché tao vii khi... Trong cudc séng hang
ngay, chi 13 thanh phén c6 trong nhiéu sin phém nhw son, cic chét nhuém méu,
thu6c v&, men, dé gém, diém, fc quy... [79]. Trong y dugc, mot s& thube cé chira
chi dugc sir dung nhi: Thude giam daw, thuc dudng da, thuSc chéng viém, thudc
chita bong... Xing pha chi dugc sir dung rong rii dé phuc vu i séng & mot s6
nudc, trong d6 ¢6 nuéc ta ma gin day & nude ta mbi han ché [30, 31]. Nhar vay, chi
dugc sir dung rong rai trong cong nghiép, quéc phong, y t€ va trong doi séng hing
ngay... Nhilng ngudi tiép xiic, sit dung nhitng ché phdm c6 chi c¢6 thé bi nhiém chi
gdy anh hudng dén chic nang nhiéu co quan trong co thé, gay thi€u mdu va inh
huémg dén chic nang téng hop Hb...[12, 40, 41, 64, 103]
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Thi€u mdu tan méu la bénh khd phd bién va thudng gip nhiéu & nudc ta.
Nguyén nhin giy tan méu din dén thi€u méu c6 thé c6 nhiéu nhar: bénh 1§ mang
héng cdu, bénh 1y Hb, thi€u hyt enzym chuyén héa, nhiém doc, ty mién v nhiéu
nguyén nhan khic {35, 45, 51, 75, 104]. Vi sao cdc nguyén nhan trén c6 thé gay v&
héng cdu trude tudi clia ching, phii ching cic nguyén nhan trén c6 cic yéu td gy
t6n thuong mang héng cdu va 1am héng cdu vd. Tim hiéu co ché giy t6n thuong
mang héng ciu & cdc trudng hop thi€u mdu tan méu 13 diéu cdn thiét.

Bio quan mdu 13 cong tic hét sific quan trong vi nhu cdu truyén miu trong
phéu thuat, ghép co quan, diéu tri bénh méu ngay cang tang. Hon nifa, viéc truyén
mau cdn dugc dim bdo an toin phong lay nhiém cdc bénh nhiém tring, cdc hau
qua mién dich sau truyén mdu {1]. Truyén MTP dugc 4p dung khé rong rdi vi nhiéu
co s& ¢6 thé thuc hién duge va chi dinh truyén loai m4u nay ciing kh4 rong, tuy
nhién truyén MTP kém an todn hon truyén KHC. KHC giam bach cdu dugc s
dung nhiéu trong truyén méu véi cdc wu diém nhu han ch€ cdc bénh lay truyén nhw
HIV, CMV ...giam nguy co giy bénh ghép chdng chii & bénh nhan ghép tuy [23,
24]. Trong qu4 trinh bao quan, thodi héa glucose héng cdu vin xay ra d€ dam bao
duy tri hoat d0ng s6ng cha héng cdu va qu4 trinh ch6ng oxy héa nhim duy tri hinh
dang va chitc ning cla héng cdu [98). Nghién ctu thuc trang chuyén héa glucose
vi kha nang chéng oxy héa héng cdu ciing nhir sy thay ddi hinh dang héng cdu
trong mau luu trit theo thoi gian 12 rét cdn thiét & nuée ta hién nay.

Vi vay, ching toi ti€én hanh dé tai: "Nghién ciu chuyén héa glucose héng
cdu, kha ning chéng oxy héa méu trudng hop tiép xic vdi xang chi, bénh 1§ thigu
méu tan mdu vi médu bdo quan véi muc dich: "Théng qua cdc thong s6 huyét hoc
va héa sinh tim hiéu nguyén nhan 1am d&i s6ng héng cdu ngén, héng cdu dé v gay
thi€u méu, giam SLHC, giam ndng d¢ Hb trong cic trudng hop nhiém chi, thidu
mAu tan médu; nguyén nhan gy t6n thuong, gidm sitc bén mang Jam héng ciu dé
v{ trong méu bio quin theo thoi gian”, tir 46 ¢6 nhimg khuyén cdo kip thdi trong
diéu tri cic trudng hop nhiém chi, thi€u miu tan m4u va c¢é co s& nghién ctu can
thi¢p ti€p d€ tang sitc bén mang héng cdu méu bio quin nhim nang cao chat lugng
mau biao quin g6p phin vio cong tdc an toan truyén mau.
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Pé thyc hién muc dich trén, ching 16 tién hanh cic noi dung sau:

Phan 1: Nghién ciru cac trudmg hop tiép xic véi xing chi
1. Dinh luong néng d6 chi trong méu & cdc d6i tugng nghién ciu.
2. X4c dinh mdt s8 thong sd huyét hoc: SLHC, néng do Hb, ty & Het.

3. X4c dinh hoat 46 mot s6 enzym chéng oxy héa cia héng cin SOD, GPx va GR, TAS
huyét tuong.

4. Tim méi twong quan giira cic thong s6 thu duge.
Phén 2: Nghién ctu cic trudng hop thiéu mau tan miu

1. X4c dinh mot s6 thong sd huyét hoc: SLHC, ndng d6 Hb, ty 1& Het va ty 1¢ HCL
& cdc d6i tuong nghién ctu.

2. X4c dinh hoat 46 G-6-PD, PK héng cdu va néng d6 2,3-DPG m4u.

3. Xdc dinh hoat d0 mot s6 enzym chdng oxy héa ciia héng cdu SOD, GPx va TAS
huyét tuong.

4. Tim méi twong quan giifa cic thong s6 thu dugc.
Phin 3: Nghién céu vé mau bao quin

1. X4c dinh néng d6 glucose, lactat, pH dich bao quan, huyét twong bio quin; xéc
dinh hoat d6 PK, G6PD hong cdu va néng 46 2,3-DPG mau bdo quan.

2. X4c dinh hoat d0 SOD, GPx héng céu, ham lugng MDA dich bdo quan, huyét
twong va dich huyét tan.

3. Xdc dinh ndng d¢ Na*, K*, Cl', Hb tu do, siit, canxi vi hoat d6 LDH huyét tuong
va dich bdo quan.

4. Tim mdi twong quan giita cdc thong sd thu duge.

5. Quan st hinh inh héng c4u theo thdi gian bio quan trén kinh hién vi quang hoc
va kinh hién vi dién tir quét.

Xir Iy céc thong s6 thu dugc va tim méi tuong quan giita cic théng s6 theo fmg
phén nghién cifu,
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(_;HUONG 1
TONG QUAN

1.1. HONG CAU, CHUYEN HOA GLUCOSE VA CHONG OXY HOA
TRONG HONG CAU

1.1.1. Hong ciu: Pic diém va cdu tric.

Héng cdu duge hinh thanh tir t€ bio géc trong tuy Xvong va trai qua cdc giai
doan biét héa tai tuy xuong tir nguyén héng cdu qua tién héng cdu, héng ciun lu6i
va cudi ciing 12 héng cdu trudng thanh. Héng cdu truémg thanh duge dua ra mdu
ngoai vi 1am nhiém vu van chuyén oxy cho co thé 1a t€ bio hinh dia 16m hai mit,
duimg kinh khodng 7,2 pm, chd 16m day 2-3um. Héng céu trwdng thanh khong con
nhan, ty thé, ribosom nén khéng cé kha ning téng hop ADN, protein va cdc enzym
cdn thiét cho qué trinh chuyén héa ciia héng cdu. Véi lugng protein vi enzym dy
trit héng cdu khong ¢6 khi niang d6i méi nhimg chét d6 va sé chét khi can du trit.
Doi song trung binh clia hong cdu trong mén ngoai vi khodng 120 ngay [84].

 Cdu trtic va chitc ndng mang HC

Mang HC day khoadng 10 nm, dugc céiu tao bdi 16p phospholipid kép, cdc phan
tir protein va cholesterol duge khdm vao 19p lipid mang tao nén nén tang cfu tric
co ban cia mang. Mt ngoai cia mang c6 cdc phan tir carbonhydrat lién két véi céc
phén tir protein hodc lién k&t vdi 16p lipid mang tao nén 16p 40 ngoii HC, 16p nay
c6 vai trd trong quyét dinh nhém méu trén bé miat HC. Mat trong cda mang HC cé
céc protein ria mang nhu spectrin, alkyrin, actin, protein band 4.1 1am thanh mot
mang ludi 14t bén trong dam bdo tinh bén va dang 16m hai mat caa HC [28, 49].

1.1.2. Chuyén héa glucose ciia hong ciu

Héng cdu trubng thanh c6 mot s6 d4c diém chuyén héa riéng, trong d6 chuyén
héa glucose giif vai trd rit quan trong nhim cung cép ning lugng, chit chuyén héa
trung gian va nhing coenzym cén thiét dé duy tri hoat dong chirc nang cla héng
cdu va bao vé hdng cdu chéng lai sy oxy héa.

Chuyén héa glucose trong héng cu duge thuc hién theo hai con dudng chinh:
con duong Embden Meyerhof vad con dudng hexose monophosphat, phin 16n
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glhucose dugc phan gidi truc ti€p dé€n pyruvat hodc lactat theo con dudng Embden
Meyerhof [53). Con dudng niy cung cip ATP cho héng c4u sir dung, mét nhinh
tao ra 2,3-DPG mot sin phdm chuyén héa trung gian quan trong, 1a yé€u t6 di lap
thé 4m diéu hoa 4i luc hemoglobin véi oxy [6]. Khoing 5-10% glucose cha héng
ciu thodi héa trong chu trinh pentose phosphat [6, 61]. Mac dit con dudmg nay
khong truc ti€p cung c4p ning lugng nhimg né cung cdp NADPH cho nhiéu qui
trinh sinh hoc clia héng cdu trong d6 c6 qué trinh chng oxy héa. Trong s6 nhiing
enzym tham gia chuyén héa glucose héng cdu c6 mot s6 enzym giﬁ' vi tri then chét,
c6 tdc dung diéu hda chuyén héa glucose trong héng cu. Sy thi€u hut nhitng
enzym niy gly 16i loan chuyén héa glucose trong héng cdu ma thudng gap nhét 13
enzym G-6-PD clia con dudng hexose monophosphat va pyruvat kinase clia con
dudng Embden Meyerhof {51, 101, 104]. Ngoai ra, bénh 1§ enzym ciia héng cdu c6
thé gap khi thi€u hut cc enzym chuyén héa glucose va tit c déu c6 lién quan dén
thi€u mau [150].
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1.1.2.1. Glucose-6-phosphat dehydrogenase (G-6-PD: EC 1.1.1.49)

G-6-PD 1a enzym xiic tdc cho phan iing m& d4u chu trinh pentose phosphat,
chuyén glucose 6 phosphat thinh 6 phosphogluconolacton cling véi su tham gia
ctia mot phan tit NADP* d€ tao ra NADPH. NADPH c6 vai trd quan trong trong co
ché bao vé& cia héng cdu thong qua hé thong enzym chéng oxy h6a methemoglobin
reductase, glutathion peroxidase, glutathion reductase [5, 101]. P6ng thoi, NADPH
con cin thiét cho su 6n dinh clia enzym catalase, m6t enzym quan trong trong hé
théng enzym chong oxy héa cia héng cdu [51].

Gen qui dinh tdng hop nén G-6-PD nim trén c4nh dii cia nhiém sic thé X
(Xq28), dai 18 Kb, gém c6 13 exon va 12 intron nhimg exon déu tién khong ma
héa. G-6-PD 12 m6t polymer gdm nhién monomer, G-6-PD c6 thé tén tai dudi
nhiéu dang: monomer, dimer, trimer, tetramer, hexamer. Dang monomer ¢6 515
acid amin, véi trong lwgng 1a 59.265 dalton. Trong t€ bao, G-6-PD thudng tdn tai
dudi dang dimer va tetramer, diy 1a hai dang cé hoat tinh xdc tic cia G-6-PD.
Dang dimer clia G-6-PD c6 hai phan tf NADP gén vao giif cho hinh dang clia G-6-
PD 6n dinh bén vimg [51, 101, 104, 149].

Viéc gidi mi gen qui dinh G-6-PD la co s& d€ phét hién ngly ciang nhiéu dot
bién clia enzym nay. Dén nam 1995 di c¢6 310 variant clia G-6-PD duge cong bs
[101]. Nhiéu variant mdi clia G-6-PD vin ti€p tuc dugc phat hién [124].

Hoat d6 G-6-PD dué6i 60% so v6i ngudi binh thudng dugc coi la thiéu hut G-
6-PD héng cdu [101].

Thi&u hut G-6-PD 1 bénh phd bi€n nh4t trong nh6m bénh 1§ enzym hdng céu
gay thi€u médu tan médu di truyén HNSHA. Ldn d4u tién HNSHA d3 duoc mé ta boi
Crosby vao nam 1950, HNSHA khi d6 chia lam 2 type, sau nay ngudi ta x4c dinh
type 1 lién quan dén thi€u hut G-6-PD 16p I, type 2 lién quan dén thi¢u hut PK
hong cAu. Dén nay, trén th€ giéi c6 khodng 400 triéu ngudi cé thidu hut G-6-PD
hong cdu [101, 105], c6 thé 12 thi€u hut s6 lugng protein enzym hoic suy giim
chiic ning enzym. Thi€u hut G-6-PD 14 bénh di truyén lién két gi6i tinh nén c6 su
khéc biét vé mirc d¢ biu hién giita nam va nit.

Thi€u hyt G-6-PD la m6t nguyén nhan giy thiéu méu tan méu di truyén.
Thoéng thudng & nhitmg ngudi thi€u hut G-6-PD héng cdu chi gay ra thi€u m4u tan
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mau man tinh, hoi chimg thi€u mau tan mau c4p xuét hién khi cé tic dong cia cic
tic nh4n gay oxy héa manh, dic biét 1a thu6c chéng s6t rét (quinine, primaquine,
pamaquine, pentaquine...), mot s6 thudc khdng sinh (sulfanilamide, sulfacetamide,
sulfamethoxazole, nitrofurantoin, sulfapyridine, diaminodiaphenylsulphole -
DDS...), thu6c chOng trim cam (acetanilid) hoic mot s6 thuGc va héa chdt khac
nhw: nalidixic acid, naphtalone, phenylhydrazine, toludine blue, methylen blue,
trinitrotoluen...[101, 144].

1.1.2.2. Pyruvat kinase (PK-EC.2.7.1.40).

Enzym PK la enzym then chét trén con dudng Embden Meyerhof xic tic
phén ing chuyén mot nhém phosphat tir phospho enolpyruvat sang ADP tao thanh
pyruvat va tao ra 1 ATP. Day 1a mot trong hai khau tritc ti€p tao ra ATP cuia qud
trinh chuyén héa glucose theo con dudng dudng phan trong héng cdu. ATP cén
thi€t cho nhiéa hoat dong cta héng ciu ciing nhu d€ duy tri hoat dong clha bom
Na'K*ATPase & mang hong cdu giit cho ciu tric ctia héng cdu c¢6 dang hinh dia
16m hai mat, gidp héng c4u lich qua mao mach dé dang khi chuyén giao oxy cho
co thé [68, 147].

Hoat do PK héng c4u lién quan dén tuéi vi gidi tinh. Hoat d6 PK héng ciu & ni
cao hon nam, PK héng cu ciia tré em cao hon ngudi trudng thanh 12 nhan xét cta
Chi Sun Feng [63]. Hoat d6 PK héng cdu c¢6 lién quan véi ty 1& héng clu luéi, néng
d6 hemoglobin, tudi hong cdu...[80, 116]. Hoat d6 PK bach cdu cao g4p khodng
300 14n wong héng cdu [155].

Lan d4u tién thi€u hut PK héng cdu duge mo th bdi Valentine vao nam 1961
{60, 84]. Thi€u hut PK héng ciu 14 bénh thi€u hut enzym ciia con dudng glycolytic
thudng géip nhat lién quan v&i thi€u miu tan mdu man tinh, chi€m khoadng 80% cic
truomg hop thi€u hut enzym clia con dudmg glycolytic. Thigu hut PK 13 benh di
truyén gen lan trén nhiém sic thé thuimg. Clng véi gidm G-6-PD thi giam PK Ia
hai nguyén nhan thwomg gip nhit trong nhém bénh Iy enzym héng cdu gay
HNSHA [104]. Bén nay, c6 hon 400 trudng hop thigu hut PK héng cdu dugc mo ti
trong cic y van thé gidi [155].
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Thi&u hut PK héng cfu khi hoat 46 PK hdng cdu thdp hon 85% so v6i hoat 46
PK héng cdu cia ngudi binh thudmg. Mitc d¢ PK hong cdu duge T chiic y t€ the
gi6i (WHO) phan loai [155].

Thiéu hut PK héng cdu gay anh hudng nghiém trong d&€n chuyén héa glucose
vi PK ¢6 vai trd trung tam trong chuyén héa t&€ bao, san phim ciia phan tng nay 1a
pyruvat c6 lién quan dén mot s6 con dudng chuyén héa khac. Khi thi€u hut PK
héng ciu s& giam téng hop ATP, ting nbng 49 cic san phdm chuyén héa truéc 46
trong héng cu: 2,3-DPG, glucose-6-phosphat, 3-phosphoglycerat [97, 100, 155].

Bénh nhan thiu hyt PK héng ciu bdm sinh ¢ trang thdi déng hop tir thudng c6
bi€u hién thi€u m4u tan méu ning ngay tir nhd va phai truyén mau. Thi€u hut PK
hdng cdu thé di hop tit c6 bi€u hién rdt nhe véi cdc tri¢u chimg: thi€u mau, vang da,
ldch to, nhiéu trutmg hop binh thutng khong biéu hién va thi€u hut PK hdng cdu
thudng dugc phat hién khi ding thir nghiém sang loc hay khi do hoat 46 PK hong
cdu [155].

1.1.2.3. 2,3 Diphosphoglycerat (2,3-DPG)

2,3- DPG la mot san phém chuyén héa trung gian cha glucose trong con
dudng Embden-Mayerhof, & héng cdu ndng d6 2,3-DPG cao hon nhiéu ldn so vdi
céc t€ bao khic trong co thé. 2,3-DPG gin vao héc trung tdm tao bdi 4 chudi globin
ctia hemoglobin khi hemoglobin chira gén oxy. 2,3-DPG ¢6 vai trd nhu mot y&u t§
di lap th€ am tinh d6i véi 4i lyc hemoglobin vi oxy, tham gia diéu hoa 4i luc
hemoglobin véi oxy.

G méu lwu trit néng d6 2,3 DPG gidm rdt nhanh {6, 74, 106, 111] do vay &i
Iyc clia Hb vé6i O, ting & nhimg bénh nhan dugc truyén mdu huu tri, mdu nay chira
thé cung cép oxy ngay cho m6 dugc. Didu niy rit quan trong d6i v6i nhitng bénh
nhan c4n truyén moét khoi lugng méu Ion (bénh nhan chdy méu 6 at, phiu thuat).
Néng 40 2,3-DPG giam nhanh chéng bdi cic qué trinh chuyén héa & HC va 2,3-
DPG ciing nhanh chéng duge tao thanh tir cédc hgp chét c6 phosphat nhu 1,3-DPG,
3-PG, 2-PG.

1.1.3. Céc dang oxy hoat djng, su peroxi héa lipid va hé thong chéing
oxy héa.
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1.1.3.1. Cdc dang oxy hoat dong

Cic dang oxy hoat dong cé vai trd quan trong giy oxy héa hemoglobin, oxy
héa nhém - SH ciia protein va giy peroxi héa lipid. Trong hoat dong song cua t€
bao nhir trong chuyén héa, ho hdp da sin sinh ra cdc gbc tr do vi nhi€u dang oxy
hoat dong nhu O,™, HO", '0,, H,0,, trong dé O, vd HO® ¢6 hoat tinh manh. Tuy
nhién, c4c dang oxy hoat dong dugc sinh ra thutmg xuyén va ciing thudng xuyén bi
ph4 huy nén chiing tén tai v6i ndng d6 rdt thap trong t€ bao. Tir cic dang oxy hoat
dong, phan tng day truyén lam cho cic gbc tr do méi dugc tao ra, cic gbe tx do ¢6
thé oxy héa céc hop chit cao phan tir nhu protein, ADN, lipid 1am mét hoat tinh
sinh hoc, 1am bién d6i cdu tric c4c thanh phdn cia t€ bao [14, 148].

Héng cdu 1am nhiém vu van chuyén oxy cho co thé nén cé néng d¢ oxy tr do
cao va c6 nhiéu sit dudi dang Fe** 13 diéu kién thusn lgi cho phan tng g6c tr do ty
khoi mao va lan truyén manh gay oxy héa chubi globin, peroxi héa lipid mang t&€
bao, polyme héa cac phan tir protein. Tuy nhién, trong héng cdu c6 hé thong chéng
oxy héa nham d4p tit cic phan ng day truyén dé han ché su sin sinh ra céc goc
do, trong d6 phan chia 1am 2 loai:

+ Chit chéng oxy héa c¢6 bin chit khong phai 1a enzym gém: Nhém céc
polyphenol, nhém c4c thiol va nhém céc ph6i tir clia sit va déng.

+ Chét chéng oxy héa c6 ban chit enzym.

Hé¢ thong enzym chong oxy héa rat quan trong, chl yéu tip trung trong t€ bao d6 1a
catalase, G6PD, SOD, GPx, GR.

1.1.3.2. Su peroxi héa lipid

Miing t€ bao duge cdu tao badi 16p phospholipid kép, cic phan ti protein duge
kham vao 16p lipid mang. D6 1a thanh phédn co ban c4u tao nén mang bio twong va
céc bdo quan cha moi t€ bao trong dé c6 hong cdu. Céc acid béo tham gia cfu tao
lipid mang c6 thé 1a acid béo khong no nhiéu lién két d6i nhir acid arachidonic:
20C. 4A (5,8,11,14). Céc acid béo khong no nhiéu lién két doi rat dé bi oxy héa &
vi trf nhém methylen -CH,- nim giifa hai nguyén tir C c6 lién két doi trén chudi
acyl. D6 Ia qua trinh peroxi héa lipid. Dac biét trong héng cdu cé cic diéu kién
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thu4n loi cho qué trinh ndy nhu néng d6 oxy ty do cao, c6 mit Fe** 12 kim loai
chuyén tiép xtic tdc nén mang hong cu dé bi peroxi héa acid béo khong no.

MDA ]2 san phdm cu6i ciing ctia qud trinh peroxi héa céc acid béo khong bao
hoa c6 nhiéu Lién két doi. Nong 49 clia MDA tuong iing vdi mic d6 peroxi héa
lipid mang nén néng d6 MDA dugc diing d€ ddnh gid méc d6 peroxi héa lipid
mang t€ bao. Néng d6 MDA duge xédc dinh trong huyét twong hodc méu toan phdn
dva vao phan dng mau véi thiobarbituric acid. Néng 46 MDA ting tuyén tinh v6i
mijc d6 peroxi héa lipid.

Trong t&€ bao c6 sidn hé thong chong oxy héa lam mé4t tic dung clia cdc gbc tr
do, han ch€ tic hai cita qué trinh peroxi héa. D6 1a hé th6ng enzym chéng oxy héa
nhu CAT, GSH-Px, GR, SOD va céc chét chong oxy héa khong ¢6 ban chét enzym
nhir vitamin C, vitamin E, vitamin A, CoqQ...
1.1.3.3. Céc enzym chéng oxy héa trong héng cdu

Superoxid dismutase (SOD-EC 1.15.1.1)

SOD 1a enzym oxy héa khiY, con goi la enzym superoxid oxydoreductase,
SOD cé mat trong t4t c cic t€ bao c6 chuyén héa oxy. SOD xic tdc phan ¢ng phan
huy anion superoxid.

20,"+2H" > H,0,+ 0,

Ngudi ta da tim thdy 4 dang khic nbau cita SOD:

Cu/Zn SOD dugc thdy trong bio twong va khodng giita hai ming ty thé cla
céc t€ bao ngudi.

Mn SOD cé trong matrix ciia t€ bao ngui.
Mn SOD tim thdy & matrix t& bao E. coli.
Fe SOD tim thdy & bao twong t€ bao E. coli.

Cu/Zn SOD t6n tai & dang dimer, gen mi héa cho Cu/Zn SOD & ngudi ném
trén nhiém sic thé 21 [9]. Hoat tinh SOD trong héng cdu thay d6i & bénh nhan bi
hoi chitng Down va cic bénh thi€u médu bét sin, r6i loan sinh tuy, da u tuy xuwong, u
lympho, leukemia dong tuy man tinh [109].
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Glutathion peroxidase (GPx, EC1.11.1.9)

Glutathion peroxidase 12 enzym oxy héa khir xiic tdc phin tng loai bd cic
peroxid v0 co va hiru co.

ROOH + 2 GSH —» ROH + GS-5G + H,0O

Hoic H,0, + 2 GSH — 2 H,0 + G§-5G.
C6 hai loai GPx:
- GPx phu thudc selen va GPx khong phu thudc selen.

GPx chi c6 hoat tinh phin huy H,0, & néng d6 thap, bi itc ch&€ bdi H,O, & ndng
do cao, nhung khi d6 catalase dugc hoat héa d€ phan huy H,0,. GPx hoat dong xiic
thc cdn GSH, nén cdn GR t4i téng hop GSH ti GS-SG, ddng thsi cin G-6-PD d€ tao
ra NADPH cung cfp cho qui trinh chuyén GS-SG thanh GSH. Do d6, co thé cdn 3
enzym GR, GPx, G-6-PD tao thanh h¢ th6ng enzym phong thti chdng lai qui trinh
oxy héa [9, 119].

GPx hong cdu giam trong thi€u maiu héng cdu hinh liém, Hb Lepore [68].
Giam hoat tinh GPx }a mot trong nhimg nguyén nhan gy tan méiu vi s tich luy céc
chft doc hai trong t&€ bao va gdy t6n thuong t€ bao. Tai Viét Nam, nghién cttu GPx
bét ddu duge chd ¥ trén bénh nhan HbE/B thalassemia [22]. Gidm hoat tinh GPx
duogc coi 1a thudong gip trong s6 nhimg bénh 1y enzym héng cdu, bénh di truyén
nhiém séc thé thuomg [150). Tuy nhién, gidm hoat 46 GPx c6 thé méc phii do dinh
dudng nhu thi€u cung cép selen [105].

Glutathion reductase (GR-EC 1.6.4.2)

LA enzym t4i tdng hop nén glutathion dang khir tir dang oxy héa véi co chat
cho hydro 1a NADPH, co ché phan itng nhu sau:

NADPH + H* + GS - SG -CR. NADP* + 2GSH

Nh& ¢6 GR ma GSH thudng xuyén dugc b sung, tii tao. GSH khong thé
thi€u trong hoat dng xiic tic clia GPx nhim loai bd c4c hydroxid v6 co va hir co.
Trong hong cdu, chéng lai qua trinh oxy héa, d6 14 hé théng enzym chéng oxy héa
cdn NADPH, do chuyén héa glucose cung cp. Vi vay, khi gidm G6PD 1am giam tdng
hop NADPH géy han ché qué trinh ch6ng oxy héa héng cdu.
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Catalase (CAT)

LA enzym oxy héa khir, xiic tic phan tng phan hity peroxid v6 co thanh nudc
va giai phong oxy.
CAT ,
2H,0, 2H,0+ O,
La enzym chdng oxy héa dugc biét dén ddu tién. Tuy nhién CAT khong phan
hity dugc cdc peroxid hitu co va peroxid vé co & néng d6 thép.

Hé th6ng enzym chéng oxy héa hoat d0ng trong t&€ bio clia cic mo, dich cia
co thé, nhung hoat d6ng manh nhét & héng cdu, do héng cdu thudng xuyén c6 nguy
co bi c4c chét oxy héa tin cong gy tdn hai.
1.1.3.4. Hé théng cdc chdt chdng oxy hba khéng cé bdn chdt enzym

4 Nhém c4c polyphenol

Trong nhém nay cé vitamin E, vitamin C, vitamin A, coenzym Q,
bioflavonoid.

¢ Nhém céc thiol gém c6: glutathion dang khir, mercaptopropiony! glycin,
N-acetylcystein.

¢ Nhém cac ph6i tir clia sét va déng:
Ton sét va déng (chti yéu 14 sét) xiic tic phan img Fenton tao nén hai dang oxy hoat
dong rdt doc hai cho co thé HO® va '0,. Céc phéi tir cita st va ddng bao gém:
transfferin, lactofferin, ceruloplasmin c6 kha ning tao phitc véi sit va dong nén co
kha ning ngén ngira phan ing Fenton xay ra.

1.2. CHI VA SUTAC PONG CUA CHi TREN CO THE CON NGUOI
1.2.1. Chi va tinh hinh st dung cdc ché€ pham cé chi giy 6 nhiém moéi trudng.

Chi (Pb) 12 mot kim loai nang, mém, dé kéo dai va dit mong, mau x4m nhat,
trong lugng phan tir 207,2, ty trong 11,3, dién tich hat nhan 1a 82. Chi néng chay &
nhiét d6 372°C, s6i & 1740°C; & nhiét d6 550-600°C chi bit ddu bdc hoi ra méi
trudng xung quanh. Chi c6 kha nang rét dic biét 1 tao lién két véi nito, hra huynh,
cacbon thanh phifc hop hitu co - kim loai va do vy, trong nhilng trudng hop nay,
chi ¢6 thé c6 héa tri 2 hoiic héa tri 4 [78]. Phitc hop chi-hifu co hay diing hon ci la:
tetracthyl-Pb, tetraethyl-Pb dugc pha trong xang ddu (xing pha chi) d€ trénh hién
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tuong né sém cba dong co [2). Chi va cdc hop chét clia chi dugc sit dung nhiéu
trong cong nghiép ché tao dc qui dién, cdc hgp kim dé€ han, vo day cdp dién, 14 kim
loai, son, dan, chdt mdu, cong nghe ép diic... Ngoai ra, trong néng nghiép, chi cling
asen dugc diing d€ ch& thudc trir su; nganh y duge ding chi ch€ tao mot s6 loai
thuéc. '

Cic hoat d0ng trong cong nghiép, ndng nghiép, giao thong...c6 sit dung ché
ph4m chita chi 14 nguyén nhan gay 6 nhiém chi trong moéi trudng s6ng. Hoat dong
séng clia con ngudi luon ludn gin lién véi moi trudng thong qua khong khi,
d4t, nudc, thuc phdm; moéi trudng bi 6 nhiém cé thé anh hudng t6i sic khode
con ngudi.

Nhimg ngudi luon ti€p xic véi chi va hop chét c6 chi trong qui trinh lao
dong san xu4t c6 thé bi nhiém chi. Theo Linda Rosenstock, c4c nganh nghé c6 sy
tiép xiic truc ti€p v6i chi & mic do cao la: thg 4c quy, cong nhan sira chita déng
thau, thg dong thiéc, thg ndu chi, thg mai d6t tinh ch€ kim loai, thg son, tho sin
xudt day cap dién, thg dic, thg sat, thg han béng sting, thg nhudm, thg gém, thg in,
tho han [trich ddn nr 2).

G Viét Nam, theo Trin Piic Binh (1977), trong s6 cong nhan dugc didu tra
¢6 47% nhiém chi, gap nhiu nhat 1a & cdc cong nhan luyén chi, ch€ tao bot chi
cilia nha mdy ac quy Hai Phong [4]. Hiu hét s8 cong nhén ti€p xiic nghé nghiép lau
nam véi xdng ddu, c6 tinh trang siic khoe giam siit do bi nhiém chi [11, 12, 13, 17,
30, 31, 33]. '

K&t qua diéu tra cho thdy ty 1& ngudi ti€p xdc nghé nghiép lau nim véi xing
chi c6 nguy co tham nhiém vao vao khoang 15-20% [401.

Trong khong khi, chi tén tai dudi dang hoi va bui. Ham lugng chi dugc thdy
cao nhat trong khong khi & noi cé mat d9 giao théng cao, dic biét trong thinh phé
ldc gits cao diém. O Viét Nam, theo didu tra cia Quéc Anh (1999), ham Iuong chi
trung binh trong khong khi tai n6i thainh Ha Noi 14 2,94 + 2,62 pg/m®, mitc do chi
néy cao hon tiéu chudn ham lugng chi t6i da trong khong khi & khu virc d4n cur ciia
WHO (1978) (1pg/m® khong khi) va cao hon nhiéu 14n tiéu chudn nam 1993 ( 0,7-
1ug/m?® ) cho phép tai khu dan cu Viét Nam[2].
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Chi trong d4t 13 do bui chi trong khéng khi ling xu6ng va mot phin chét thai
cong nghiép t6n hru. Hoat dong giao théng da gy ra mot phdn quan trong trong 6
nhiém chi d4t, lwong chi nay giam ddn theo khoang cich so v6i dudng giao thong.
Két qua x4c dinh ham lugng chi trong 44t cia Weitzman va cdng sy (1993), di tién
hanh tai cic thanh ph6 16n & My cho thdy ham lugng chi trung binh 12 2075 ppm
[145].

Su lién quan gifta lwong chi trong bui khong khi, 44t va lugng chi méu & tré
em di duoc nhiéu ngudi nghién cidu [2, 46, 47, 77]. Tai Viét Nam, con it cic
nghién ctu d4nh gi vé mic d6 6 nhiém chi trong d4t do vay cdn nghién ciu sy t6n
hru chi trong d4t & nudc ta.

Nuéc bi 6 nhiém chi thudng lién quan téi viéc sir dung dung cu dung nudc,
dic biét dudng Ong din nudc ¢d sit dung cic m6i han chi. Potula va cOng sy
(1999), trong qu4 trinh diéu tra m6i quan h¢ gitta ham lugng chi trong nudc vai
néng 46 chi xwong sau 20 nam d4 thdy c6 sy thAm nhiém chi vi coi ham lugng chi
vdi nudc qua dém 1a mot ddu hiéu quan trong dé dinh lwgng chi xwong sau nay
[125]. Tai My, viéc gidm sat ham lwgng chi trong nudce cho thiy it khi vugt qua 50
ug/l nuée. G Viet Nam, tieu chufn ham luong chi t6i da cho phép trong nuéc diing
sinh hoat khong vuot qud 50 pg/l nudc [trich ddn nix 2).

Ham luong chi trong thuc phdm va d6 udng dao dong nhiéu, phin 16n thuc
phdm bj nhidm chi xdy ra do ch€ bi€n vi bdo quan. Céc loai rau thin mém doi
s6ng ngin ngay c6 ham lugng chi cao hon, ti€p theo 1A c4c loai cii. Chi c6 trong
thit, c4, tning véi mot ham luong dang k€ [trich ddn nr 21. Qud trinh tich Iuy chi
trong dit, nudc va thyc phdm bién déi theo nhitng diéu kién cha ving dia 1.

1.2.2. Putng x&m nhép, sy tich lu§ vi dao thai chi.

Chi tham nhap vao co thé ngudi thong qua ba dudmng chinh 13 ho hdp, tiéu
héa va qua da.

Chi trong khong khi & dang hoi, bui cho nén sy xAm nhép ciia chi qua duong
ho hap xay ra d& dang. Chi c6 thé vio co thé theo dudng tiéu héa qua thic an va d6
udng, di€u nay lién quan t6i théi quen vé sinh trude khi dn va hit thu6e. Chi dugc
hép thu & dudng tiéu héa it hon so véi dudng ho hdp va kha ndng hip thu phu
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thuoc vio d6 hoa tan clia cidc hop chit chi. Chi qua dudmg tiéu héa: 10% bi hap
thu, 90% con lai duge dao thai theo phan. Mitc 46 hép thu vi doc tinh cia chi phu
thudc vao d6 acid cia dich vi. Dich vi c6 kha ning hoa tan cdc hgp chat chita chi
va tao phan g sinh clorua chi, dang hda tan nay d& h4p thu va 1am ting doc tinh
cua chi. Sir hép thu chi & duong tiéu héa con chiu tic dong cia dich mat. Chu trinh
gan rudt 1am ting vong luu chuyén cia chi, mu6i mat ciing hda tan chi, diéu nay
tao diéu kién cho hédp thu chi ting. Néu lugng chi trong thic an it nlumg dwgc an
lién tuc kéo dai vin c6 thé dnh hudng dén chic ning khir doc cia gan, lam suy
giam chifc nang c6 dinh va thai trir chi ctia gan, din dén ting chi méu {trich ddn tr
18). Simon J A, di cho ring c¢6 m6i lién quan giita n6ng d6 ascorbic acid vdi néng
d6 chi méu [134]. Silbergeld E K, Symanski E, thdy ham lwgng chi méu ting cao
trong c4c trudmg hop tién man kinh, mang thai, cho con b va hit thudc 14 [139].

Chi vao co thé duge phan b6 & ba khu vyc chinh: xwong, m6é mém vi méu.
Trong hdng cdu, chi két hop véi 4 loai protein khic nhau. Chi gén nhiéu nh4t vao
enzym d-aminolevulinic acid dehydratase (35-85% trudng hgp c6 chi méu cao).
Ngudi ta ching minh ring kha néng gén t6i da cla enzym ndy v6i chi & néng do
850 pg/l va 46 ly gidi & nong 40 1,5 pg/l. Protein c6 trong lugng phan tir [a 45 kDa
gén 12-26 % cic trudmg hogp c6 chi mdu cao, protein trong lugng phén tit nhd hon
10 kDa gén du6i 1%, c6 protein gin chi khoéng phan gidi chi€ém 2- 45 %; Khong
tim thdy hemoglobin gén chi [46].

Sau khi vdo co thé gua dudmg tiéu héa, mot phdn nhd chi duge hdp thu vio
mau, phdn 16n con lai dio théi ra ngoai theo phan, nudc tiéu, nude bot va téc.

Céic con dudng thai chi c6 tic dung trdnh doc hai do chi gay ra cho co thé.
Trudmg hgp ting hdp thu, tang tich ln¥, cic mo s& bi chi tdc dong ddn ddn va r6i
nhimg r6i loan chifc nang sé xu4t hién.

Tém lai, c6 thé thdy ring, chi v6i linh vuc 6 nhiém méi trudng di duge
nhiéu tic gid ngoai nudc nghién ciu khd ddy di. Tuy vay, & Viet Nam mdi chi ¢6
mot 56 cong trinh diéu tra vé€ vin dé nay dudi goc do tim hiéu sy tham nhiém chi
tai mt s6 co s& c¢6 nguy co tham nhiém cao nhu nhi mdy in, nha mdy &c quy,
nganh xing ddu... Gin day, cling c6 mot vai dé tai diéu tra wén cong dong dan cu
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nhung véi qui m6 nhd, chii yéu & é em (2, 4, 12, 17, 30, 31}, it ngudi nghién ctu
46 doc cua chi & mifc d6 phan &,
1.2.3. D6 doc va co ché gay doc caa chi

Nhitng nghién cttu vé co ché€ gay doc ciia chi di duge thye hién tir nhimg
niam d4u clia th€ ky XX. Fischer H. va mot s6 tdc gia, di cé nhitng nghién cu vé
porphyrin niéu va coproporphyrin niéu ting nhu 13 hau qud cha nhiém ddc chi.
Tir nhilng ndm 1960, co ché tic dong cila chi 1én cic théng s6 huyét hoc di duge
Gajdos (1957), Haeger Aronsen (1960), Weil E. (1970), Duhamel G. (1971)
nghién cttu. Ho thdy ring: chi tic dong lén nhiéu ching ciia qué trinh tdng hop
hemoglobin [trich ddn i 29).

Tic d6ng cilia chi 1én qud trinh sinh téng hgp hemoglobin chdi yéu lam
gidm hoat d6 enzym 3 ALA dehydratase va mét s§ enzym khéc cha con duong
téng hop, c6 su tich lu§ va tang thii qua dudmg nudc tiéu ALA va coproporphyrin,
1am gidm néng d¢ hemoglobin clia hong ciu, gidm s6 luong hong clu, ting s6
lugng héng cdu hat kiém, ting st huy&i thanh [46, 128].

Anh hudmg cia chi d6i v6i hé tao huyét gy thi€u méu Ia biéu hién 5 rét
nhit clia nhiém doc chi, né duge coi 1a mot d4u hiéu d€ chin dodn 1am sang. Chi
ttc ché hoat dong va ph4d huy enzym pyrimidine-5 -nuclectidase, gay xuét hién
nhi€u hong cdu hat kiém do tich tu pyrimidin nucleotit [10, 103].

Anh huéng ca chi d6i v6i he thdn kinh, chi tic dong t6i thén kinh trung
wong, gy viém thdn kinh khu trd va tdn thuwong cédc t€ bao ndo, gy viém nio chi
kiéu Parkinson va c6 nguy co ung thi thdn kinh [40].

Anh hudng cha chi d6i v6i chitc nang than, chi ¢6 thé gdy tén thuong Sng
lugn gdn, lam thay 46i cfu triic t€ bao ddy 6ng luon gén, thay d6i vé hinh thdi va
chifc ning than, t& bao 6ng than, lam ting ure mdu, gidm d6 thanh loc creatinin &
nhing ngudi c6 thoi gian tham nhiém chi kéo dii vA c¢6 ndéng d6 chi miu cao
[129].

Anh huéng cia chi d6i véi hé tim mach, nhifm chi 1a mot yé&u 16 nguy co
g4y tang huyét ap & nam gidi.
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Anh huéng ctia chi d6i v6i he tieu héa:
Pau bung la mot triéu ching dé nhan thdy & cong nhan bj nhiém d¢c chi,

thudng kém cdc biéu hién nhw: chudt rdt, budn non, non, chén #n, gidm trong
lugng.

Anh hudng ciia chi 1én chifc ning gan

" Chi duge 6 dinh trong gan va thai trir ddn. Vi vay, khi tich lu§ trong gan chi
phit huy doc tinh cha né d6i véi cdc t& bao gan, chi gay t6n thuong t€ bao gan va
lam giam chifc nang gan .

Anh hudmg ciia chi len chiic nang sinh sin, lam gidm s6 lugng va kha ning
song ciia tinh triing, 1am tinh tring bién dang.

Ngoai ra, ngudi ta cdn thdy chi c6 dnh hudng v6i he théng mién dich, bé
th6ng chéng oxy héa va c6 kha nang gay ung thu [40, 41].

Chi tic dong }én enzym chita nhém SH va céc protein ¢6 nhém SH. Nhiéu
nghién ctfu di ching minh ring chi cling nhr mot s6 kim loai ning c6 di lyc cao
vGi cic trung tam hoat dong 12 nhém SH ctia nhiéu enzym véi co ch€ tao phic va
1am mét chic nang clia nhém SH [42, 64].

Céc nghién ctiu vé mic peroxi héa lipid huyét thanh va hoat d¢ cdc enzym
ch6ng oxy héa (SOD, GPx, GR) trong méu clia cong nhan tham nhiém chi d2 duge
nhiéu téc gia dé cap dén [64]. Thubc 14 va ruon 1am tang stress oxy héa trong cOng
nhén ti€p xidic vdi chi .

Nhir vay, chi anh huémg Jén nhidu chitc nang cha nhiéu co quan trong co thé,
Nghién citu vé nhitmg tic dong do chi gay nén 12 nhitng vin d& dang dugc th€ gidi
quan tam.

Cho dén nay, nhiing nghién cifu trong nuGc ta mdi chi dé cap dén cic diu
tra dich t& hoc, phdt hién cic trudmg hop nhiém chi dé cho thai chi, dnh hudng cta
chi mau Ién chitc nang gan, than [2, 17, 30, 31]. Nhiing cong trinh trong nudc dé
cdp dén doc tinh ciia chi trén qud trinh tao huyét, tuy nhién m6i twong quan giira
néng do chi mau véi hoat 46 mot s6 enzym chéng oxy hda clia héng cdu va tinh
trang chong oxy héa toan phén cla huyst thanh chua nhi€u. Do d6, chiing t6i tién
hanh nghién cttu niy, d€ cé thé nit ra nhimg két luan b6 ich cho lam sing trong
diéu trji bénh nhiém chi nghé nghiép.
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1.3. THIEU MAU TAN MAU

Thi€u m4u 13 tinh trang gidm néng d6 Hb lvu hanh trong mdu ngoai vi dudi
mifc binh thuémg so véi ngudi cing tuéi, ciing gidi, cing diéu kién s6ng. Thiu
miu gip v6i ty I¢ 16n trong cong dbng d4c biét & cdc nudc dang phét trién.

Tan méu I3 moOt nguyén nhan gy thi€u mau do sy phd huy héng ciu vugt qué
mic binh thudng. D¥i s6ng héng cdu rit ngin hon so v&i binh thudng, vi vay tuy
xuong tang sinh nhim bd lai luong méu maét di do v& héng cdu. Trung binh doi
song hong cdu & ngudi binh thuong 1a 100 dén 120 ngay, néu ddi s6ng hong cdu
chi con 50-70 ngay thi su san sinh héng c4u khong du bt dip sit pha huy héng ciu
gy thiu mau [84].

Thi€u m4u tan m4u 6 thé do nhiéu nguyén nhan khéic nhau:
1.3.1. Thiéu mau tan mau do nguyén nhan tai hong ciu.

Do bénh 1y mang héng cdu: gy bénh héng céu hinh céu, hinh elip, hinh gai di
truyén. Héng cdu mét cfu tric hinh dia 16m hai mét, trd nén hinh cdu, elip, hinh gai
nén khi di qua mao mach héng cdu kho bién dang va d& v trong mao mach.

Do bénh 1y Hb: nhing thay déi vé c4u triic hodc s6 luong chudi globin ctia Hb
lam anh huéng t6i cfu tnic va chifc ning clta Hb gay bénh 1y Hb. Bat thudng c4u
tric Hb nhw: HbS, HbC, HbE...Bat thudng s6 lugng chudi globin: gidm hodc ma4t
téng hop chudi o gy o thalassemia; gidm hodc mit t6ng hop chudi B gay B-
thalassemia [16, 18, 811.

Do b¢nh 1y enzym héng céu: thifu hut cdc enzym chuyén héa glucose trong
héng clu nhw thi€u hut G-6-PD, PK, thi€u hut aldolase, hexokinase...[ 21, 26, 44,
45, 51, 91]. Hoic nhu thi€u cdc enzym chuyén héa glutathion: glutathion reductase
{60], glutathion peroxidase, glutathion synthetase, glutathion S transferase...[149,
150]. Thi€u hut cdc enzym chuyén héa nucleotid: pyrimidin 5 nucleotidase...[91] 1a
nhimg nguyén nhan gy tan mau.

1.3.2. Thi€u méu tan méu do nhimg bat thudng ngoii héng ciu.

Thi€u méu tan mdu mién dich: tan mdu do co ch€ déng mién dich, ty mién
dich, do di (ng mé thudmg gip tan méu do bdt d6ng nhém mdu me vi con vé heé
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théng Rh, ABO hoic do truyén mdu khéc nbém. Do co thé xudt hién khang thé nr
mién chéng lai khing nguyén héng cdu, ciing v6i su c6 mit cia b6 thé gay ly giai
héng cdu.

Thi€u mdu tan miu do nguyén nhén co hoc: nhir tudn hoan ngoai co thé, sir
dung van tim nhAn tao gy tan miu nhung nhitng nguyén nhén nay thi it gap.

Thi€u méu tan miu do nhiém tring, k¥ sinh tring nhu tan mau do nhiém tu
céu, tryc khudn mi xanh, lién cdu hay khi nhiém k¥ sinh tring s6t rét.

Thi€u mdu tan mdun do nhiém doc héa chit, do bong nhu nhiém doc benzen,
toluen, thuy ngan, nim doc hoic do bong néng hay lanh déu c6 thé gay tan méiu.

Thi€u m4u c6 thé man tinh, kh6ng c6 triéu chimg 14m sing rdm r0, cling c6 thé
¢6 con tan méu cip dic biét khi ding moét s6 thude gy oxy h6a manh, khi nhiém
tring. Ngoai ra thi€u méu c6 thé do thi€u dinh dudng, thi€u sit, thi€u vitamin, do
bénh Iy tuy xuong trong cic bénh 1y ung thu, suy gan, suy than. Tuy nhién, cho du
Vi nguyén nhan nio thi cdc bénh nhan thiu mau tan miu déu c6 dic di€m chung
d6 1a tinh trang thi€u méu do si phé huy héng cdu qui mic, sur xu4t hién clia héng
cfu chua trudng thanh trong mau ngoai vi, qué tai sit do v3 héng cdu hodc do
truyén mau. Vi vay, hdng cdu ting nguy co bi oxy héa gay t6n thuong mang héng
céu, dic biét khi c6 tdc nhan oxy héa tic dong, héng cdu v& hang loat gay con tan
méu cip. Trén céc bénh nhan tan mdu, héng ciu ting cuimg chuyén héa, chéng
oxy héa gép phdn bido vé hong cdu. Do d6 c6 su thay d6i hoat d6 cic enzym
chuyén héa cling nhu c4c enzym chéng oxy héa trong héng céu.

Tan méu ty mién dich: Tan mdu ty mién dich 1i nguyén nhan hay gip nh4t trong
nhém nguyén nhin gy tan mé4u méc phai. C6 sy hinh thanh ty khing thé chong lai
khéng nguyén hong ciun. Tan mau do co ch€ mién dich giy nén khi c6 sy két hop
khing nguyén v khdng thé dic hiéu 1am hoat héa bd th€ gay ly gidi héng céu.
Trong tan médu ty mién héng cdu binh thudong vé cdu triic va hé théng enzym.

1.3.3.. Mot lién quan gira chuyén héa glucose, kha nang chong oxy héa va
thiéu mau tan mau.

Cic chuyén héa trong héng cdu, phdn 16n c6 xu huéng bio vé cic ciu tir héng
cdu chong lai sy oxy héa. Hong ciu 12 mot t€ bao c6 chita nhiéu oxy cho nén céc
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cfu tric clia né thudng xuyén c6 nguy co bi oxy héa va rit nhay cam véi qud trinh
oxy héa. Vi viy, rdt d& bi huy hoai va s& chét. D€ tranh hién tugng ndy, héng cdu
c6 cA mot bd may d€ thue hién co ché khir. Cdc co ché khir clia héng cdu duge thyuc
hién biing mét loat phan ing xic tic bdi cic enzym ma téc dung thong thudmg cia
ching 1a sy van chuyén hydro dén nhitng chét cin duge khir thong qua vai trd trung
gian cha céc coenzym. Hai coenzym van chuyén hydro ¢6 vai trd dic biét quan
trong trong héng ciu 124 NADH dugc tao thanh trén con dudng Embden-Meyerhoff
va NADPH duogc san sinh trén con dudng hexosemonophosphat trong nhitag phan
mg xiic tic bdi G6PD va 6-phosphogluconat dehydrogenase. G6DP la enzym m&
ddu chu trinh hexosemonophosphat. NADPH c6 t4c dung duy tri glutathion va Hb
& trang thdi khir, né ciing bdo vé sy toan ven clia mang héng cdu, cdc nhém SH cia
protein, cdc enzym ctia héng cdu va chong lai céc tic nhan oxy héa trong héng céu.

Chuyén héa glucose cung cip nang luong chinh cho hoat dong s6ng clia héng
cdu trong d6 c6 qué trinh chdng oxy héa bao vé héng cdu. Thodi héa glucose theo
hai con dudng Embden-Meyerhof va hexose monophosphat d2 san sinh ra ATP va
nhiéu NADH, NADPH. Nguén ning lugng nay dim béo cho héng cdu c6 cdu tric
va chifc ning binh thudng séng duge khodng 120 ngay. Chinh ATP cén thiét dé duy
tri st ciia Hb & dang Fe?*, duy tri néng d6 K* cao, Ca* thdp, Na* thép & trong héng
cdu so vdi ngoai huyét tuong. D€ duy tri gradient ndng do giita héng cdu va huyét
tuong thi cdn hoat dong clia bom Na*K*ATPase, bom canxi, nhitng bom nay cén
ATP. Ngoai ra ATP con cdn thiét dé duy tri nhém sulfhydryl cha cic enzym ciing
nhu Hb & dang hoat dong- dang khir. Vi vay, ATP cén thi€t dé duy tri c4u tnic hai
mit 16m cia héng cdu [105].

Khi thi€u ngudn nang lugng cung cip, héng cdu bj i dong Na* va Ca™ nhumg
lai thi€u K*, héng c8u khong duy tri duoc hinh dia 16m hai mét ma trd thanh hinh
céu, khi d6 h6ng ciu bi giif lai khi di qua gan, l4ch va bi thuc bio, doi séng hdng
cdu giam rd rét. Pong thdi véi thi€u ATP 1a thiéu NADH, NADPH khi giam
chuyén héa glucose gay ra MetHb khong khir dugc thanh Hb. Vi vay, MetHb
khong con kha ning van chuyén oxy va CO,, Hb bi oxy héa 1am xu4t hién thé
Heinz trong héng céu.
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R6i loan chuyén héa glucose do thi€u enzym G-6-PD, PK héng cdu lam cho
ATP, NADH, NADPH giam trong hdng cdu, 2,3-DPG ting, 4i luc Hb véi oxy
gidm, khi niing ch6ng oxy héa clia hong cdu gidm do céc enzym chéng oxy héa
cin NADH, NADPH la nhimg chét cho hydro. Do vay khi gap tdc nhin oxy héa
hong cu bi v& hang loat gay thi€u médu tan mau.

Nguoc lai, trong céc trudng thi€u mdue tan méu c6 bét thudng Hb, thalassemia
hay thi€u m4u tan mdu chua 16 nguyén nhan thi c6 thé thdy thay déi hoat d6 céc
enzym chuyén héa glucose nhuw G-6-PD, PK, néng d6 2,3-DPG va hoat 80 cic
enzym chéng oxy héa GPx, GR, SOD, khi ning chéng oxy héa toin phin TAS,
néng d6 MDA [22, 25, 58]. Do d6 c6 m6i quan hé chat ché giita chuyén hda
glucose, kha ning chong oxy hda trong hong cdu véi thi€u mau tan mau. Tuy c6 rét
nhiéu nguyén nhan gay thi€u m4u tan méu, nhung vi bt cif nguyén nhan gi thi
bénh nhan thi€u mdu tan mdu thudng cé tinh trang qua tai sit & cdc mic do khic
nhau, nguy co ting tinh trang peroxi héa lipid, di s6ng héng c4u nit ngin hon so
v6i binh thudng. Vi vdy, phin nghién citu niy nhim tim hi€u hoat d6 mot s6 enzym
chuyén héa glucose, tinh trang peroxi héa lipid va khd ning chéng oxy héa &
nhimg bénh nhan tan méu do cic cin nguyén thudmg gap.

1.4. MAU BAO QUAN
1.4.1. Lich sit truyén miu.

Nam 1628 Harvey W. nguti Anh phat hién ra b mdy tudn hoan, sy khim
phd ndy di kich thich viéc 14y mdu truyén. Nam 1665, Lower R. ngudi My da
thanh cong trong viéc truyén mdu siic vat véi nhau: gifta mét con ché ndy véi mot
con chod khic.

Nam 1667, 4p dung thi nghiém cila Lower L., Denis J. gido sur triét hoc va
todn hoc Pari, c6 vén va 13 thdy thu6c clia Louis XIV da truyén mdu 2 14n cho m6t
bénh nhan tré tudi suy nhugc va da thanh cong, gy mot ti€ng vang 16n & chau Au
nhimg dén 1an truyén th 3 thi bénh nhén tif vong, tir d6 gido hoang ra sic lénh cfm
truyén méu.
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Pén thé ky XVIII, truyén méu duge thyc hién trd lai. Nam 1818, Blundell J.,

l4n ddu tién thue hién truyén médu cha ngudi cho bénh nhan két qua: bénh nhén tr
vong sau hai ngay, bénh nhan thit hai bi bénh thi€u méu dugc truyén méu va di
thanh cong. Ong d ti€n hanh truyén mau cho 10 bénh nhén thi 5 bénh nhén thanh
cong, c6 thé do ngiu nhién phd hop nhém méu. Tir d6, viec truyén méu trd nén
thong dung hon nhung vin cdn nhiéu tai bién. Phuong phdp truyén mdu thdi ky nay
1a truyén truc ti€p; ndi mot 6ng thong gilta tinh mach ngudi cho va tinh mach bénh
nhé4n. Sau d6, Blundell J. da sl dung bién phdp ding bom tiém dé€ 18y m4u sau d6
truyén cho bénh nhén, vi vy viéc truyén méu 48 phién phiic hon.

Nam 1901, Landsteiner phat hién ra hé thong nhém méu hé ABO. Tir d6,
viéc truyén mau dugc thuc hién trén sir lwa chon nhém méu hda hop gilta ngudi cho
v ngudi nh4n nén trdnh duoc tai bi€n nguy hiém da gap trudc day.

B6 dung cu truyén méu tryc ti€p bing bom tiém tuy da dugc cai tién nhung
vin khong tr& nén thong dung. Cho t6i nim 1914, chat chéng dong ddu tién natri
citrat dugc Lewischn ngudi Bi tim ra va viéc bao quan miau chéng dong trong chai
thiy tinh trong diéu kién lanh ra ddi. Phuong phdp niy duge sir dung trong sudt
chién tranh thé gidi thit I, thay th€ cho phuong phdp truyén méu tryc ti€p.

Cho t6i chién tranh th€ giGi tha I nam 1993, Loutit 3. va Mollison P. phét
hién ra dung dich chong dong acit citrat dextrose 1am kéo dii thdi han bao quan
mau trong diéu kién lanh lén 3-4 tudn. T 46, viéc truyén méu tré nén rong rai va
thuan tién & hdu khip céc nudc, nhiéu triéu lit mau di duge gom phuc vu cho diéu
tri bénh nhan.

Nam 1952, Gibson dura tdi déo vio sir dung dé chita méau thay thé€ cho chai
thuy tinh lam cho qui trinh 18y mdu dugc thyc hién trong hé théng kin, bio dim vo
trung. Nam 1957, Gibson va cdc cOng sy di tim ra chdt chéng dong citrat -
phosphat - dextrose (CPD), sau d6 1a CPD c6 thém Adenin (CPD-A1 hoic CPD-
A2). Nhitng dung dich CPD va CPD -A hon hin ACD do duy tri chic ning h6 hdp
HC, bao v¢ mang HC, duy tri 4p luc thdm th&u nén khi truyén méu, dic biét trong
truyén médu kh6i lugng 16n an todn hon vA théi gian hru trit miu dai hon [98]. Cic
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dung dich nu6i dudng héng cdu nhu: SAGM, AS-3, AS-5... duge cic tic gia nghién
citu va dua vao sir dung nham kéo dai ddi s6ng HC [37, 54, 65, 99].

Viéc san xudt cic thanh phdn miu ciing ngiy cang phét trién. Vao nhimg
nam 1940, & My va céc nuéc chau Au, ngudi ta di tich huyét twong i méu toan
phdn, huyét twong duoc luu trif trong diéu kién lanh am s& bao quan duge dai ngay
hon méu va sir dung vao nhitng trudng hop thich hop.

Nam 1958, Jane Dausset - nguoi Phap phét hién hé thong kﬁéng nguyén trén
bach cdu ngudi (HLA). Diéu nay gidi thich dugc nhitg phan dng mién dich & bénh
nhan truyén miu con bach ciu, dic biét bénh nhin truyén mdu toan phéin, khéi
héng cdu khong dugc loai bo bach tiéu cdu nhiéu 14n.

Ti nhimg nam 1970 viéc san xudt cic thinh phin m4u ngly cang phit trién
do nhu cdu vé truyén cic thanh phdn miu nhir: tha lanh yéu t6 VII, albumin,
y-globulin ngay cang tang.

Ma4u va cdc thanh phdn miu dang dugce sir dung rong rai, gép phdn vio viéc
cifu sOng bénh nhan thi déng thdi cdc nha khoa hoc di phdt hién ra nhiéu bénh lay
qua dudng truyén méu nguy hiém nhir: HCV, HIV, CMV ... [23, 24]. Vi v4y, vén
dé an toan truyén mdu duge dit ra. Bén canh viéc xét nghiém sang loc cdc bénh lay
truyén, cidc don vi miu trudc truyén cin sit dung mét cich hop 1y, an todn, tiét
kiém, d€ han ché& t6i da tic dung phu cha truyén m4u. Quan di€m truyén m4u hién
dai duge dua ra la "1y mdu t6i thiéu, sir dung t6i da", "bénh nhan cén gi truyén
ndy, khong cin khong truyén"” [1, 3, 24].

1.4.2. Tinh hinh sit dung m4u va san phdm mau:
Thé gidi: Nhiéu nudc trén th€ giéi d3 van dong duge todn din hién méu nhan dao
khong 14y tién. Chinh vi vay, lugng mdu dugc cung cfp di cho nhu cdu diéu tri.

O céc nube phat trién, hdu nhir 100% céc don vi méu toan phin duge tich
céc thanh phdn méu. O My, tir nam 1985, bat ddu san xuét khéi héng ciu tich bach
tiéu cdu. O Phap, tir nam 1998, t4t ci cdc don vi mau toan phén va kh6i héng cdu
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déu duogc loai bd bach cdu bing mang loc {59]. G Thuy Si, tir théng 6/1999, 100%

céc don vi mau duge loai bach cfu bing mang loc. G Anb, tir théng 10/1999 t4t ca
céc don vi mdu ciing déu dugc loai bach cdu bing mang loc [Trich theo 19].

Nhimg nim gin ddy, cic nudc dang phét trién ciing di va dang 4p dung k§
thu4t tach cic thanh phdn mdu dé thyc hién truyén méu timg phdn, nang cao chét

lugng an toan truyén méu.

Viét Nam: Tru6c cudc van dong hi€n mau nhan dao nim 1995, Ivgng mén chi dat
khoang 4% so v6i nhu cdu. Trén 90% 1a mdu ciia ngudi cho chuyén nghiép [23].
Ciing tir nam 1995, ci nuéc thay th€ chai thity tinh chifa m4u bang tii chat déo
nhung phin l6n méi chi ddng tii don 250ml, khong thuan tién cho viéc san xuft
san phdm méu.

Pén nam 1998, lugng méu ca nude ting 1én dat khodng 15% so véi nhu ciu,
lugng méu do hi€n mau nhan dao chi€m khoang 30%. Tai Vién Huyét hoc ~ Truyén
méu, lvong m4u nhan dao chiém khoang 63% [23, 24].

Viéc tich cic thanh phdn mau chii yéu duge thuc hién & mot s6 trung tAm
I16n nhur Vién Huyét hoc - Truyén mdu, Trung tdm truyén méu thanh phé Hé Chi
Minh. Tai Vién Huyét hoc - Truyén médu trén 70% don vi méu toan phan dugc tich
thanh cic thanh phdn mdu, cdc kh6i héng cdu déu dugc gidm b6t bach cdu.

Nam 1999, trong chuong trinh van dt}ng hién miu nhan dao, mot s6 khoa
truyén méu c4c tinh c¢6 thanh phd dugc trang bi mdu ly tam lanh v mo6t s6 trang
thi€t bi khic cho viéc san xuét cic thinh phidn mdu. Cic trung tim ndy dang bt
diu ti&n hanh sin xuit mot s6 thanh phin miu.

1.4.3. Céc ch€ phdm m4u hwu trir:

Mdu toan phdn: Méu toan phin 13 mdu nguyén ven cé Hct khoang 0,34 - 0,44,
chita héng cdu, huyét twong, bach ciu va tiéu cdu. Huyét twong c6 albumin,
munoglobulin va cdc protein huyét twong khic trong dé c6 cic yé&u t6 dong méu.
Tuy nhién céc y&€u t6 dong méu d€ bi hity nhu yéu t6 V va VIII sé& bi giam trong
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qua trinh bio quan. Tiéu ciu, bach c4u hat bi gidm kha nang s6ng trong médu bao
quan trén 24 gid.
Mot don vi méu toan phan c6 khodng 250ml, 350m! hodc 450ml méu (tdy
timg nuw6c quy dinh) va dung dich chéng dong hoac dung dich bdo quan véi ty 1¢
chit ch6ng dong méu 1,4 : 10.

Tir don vi médu toin phdn ta c6 thé tao ra cdc ch€ phdm mau khdc nhau, so d6
héa nhu sau:

MAU TOAN PHAN
v 4
Khdi cdu Huyét tuong
Héng cdu Bach ciu-tidu cdu
v ! v
- Khét hdng céu (KHC) - Khi tidu céu - Huy#t tuong thudng
- KHC tach BTG ) - HT tuoi déng ignh
- KHCGBC-ming loc Khéi bach cdu - Tia lanh
- HC ddng lanh - Khéi huyét tuong -PPSB
= HC rira - Albumin
- y Globulln

1.2. Cdc ché phdm mau dugc sdn xudt
Khoi hdng cdu con bach cdu - tiéu cdu

Kh6i hdng clu duge diéu ché tir mdu toan phén c6 thé tich khodng 250-350ml
va Hct khodng 55-65% tuy thudc vao lugng chit bio quan sir dung.

Khoi hong ciu tdch bach tiéu cdu

La kh6i hong cdu duge tich huyét tuong, loai bd bét bach cdu bing phuong
phép ly thm mdu toan phdn tich 16p bach tiéu ciu (16p buffy coat), s& lugng bach
cdu con lai dudi 30% tic 12 khoang (1,2 x 10%/dv), véi khoi hong cdu duoge tich ra
tir don vi mau 450ml. Vé6i kh6i héng céu tdch tir don vi mdu 350ml, tinh theo ty 1é
thudn tir s6 lugng bach cdu trong mét don vi kh6i héng cdu 450ml thi s6 luong
bach cdu < 0,94 x 10%dv [36,39].
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Chi dinh loai m4u niy cho bénh nhan thi&u héng ciu.
Uu diém khi truyén loai miu nay: Tranh duge phan dng sét, rét run; Giam nguy co
phén ying mién dich HLA, phén ing thai ghép, bénh 1y ghép chéng chi, lay nhiém
cic bénh lay qua duong méu: HIV, CMV, HTLV {23, 24].
Khdi hong cdu gidm bach cdu bing mang loc:

La khéi héng cdu duge loai bd bach cdu bang mang loc va ¢6 s6 luogng bach
cdu < 5x10° hoiic < 1 x 10%dv 450ml [19].

Hong céu ria:

Hong cfu rira 1a khéi héng cdu dugc rira trong dung dich ding truong. N6
dwoc loai bo hét huyét twong, bach cdu, tiéu cdu d€ truyén cho bénh nhan tan mau
tu mién.

Khéi tiéu cdu

Khéi tiéu cdu duge tich tir mdu toan phdn (trong vong 6 gitr ké tir khi 18y
m4u) bing phuong phdp ly tAm hodc tdch tiéu cdu bing mdy tdch t€ bao ché wr
d6ng tir mot ngudi cho.

Mot don vi khéi tiéu cdu diéu ché tir m4u todn phén chita 45-85x10° tiéu cdu
va ¢ tir 40-70ml huyét tuong.

Huyét tuong:

Huyét tuong 13 sén phdm dugc dién ché€ tir mdu todn phdn, thanh phin clia

huyét tuong bao gém: nuéc, dién gidi, albumin, globulin, cic yéu 16 déng mdu...
- Huyét tuong thieemg:

L3 huy&t trong duge tich tir mdu toan phdn chita quéd 5 ngdy sau khi hét han
huy€t twong san xudt bing cich ly tdm hodc dé lang m4u toan phén, duge du trir
trong ti lanh 2- 6°C, chi sit dung trong thdsi gian 30 ngly, c6 céc y&u t6 dong miu
bén vitng: nhy yéu 16 11, VII, X...

- Huyét tuong twoi dong lanh:

La huyét tuong dudgc diéu ché tir m4u todn phén trong vdng 6 gidy ké tir khi 14y
mdu hodc diéu ché tir mdy chiét tich ty dong.
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Dong lanh -18°C d&n -30°C hay thép hon ngay sau khi diéu ché, chirc ning
cic yé&u t6 dong mdu con gin nhir nguyén ven.

Tia lanh:

Ttia lanh 13 phén ciin chia huyét tvong dugc diéu ché iy huyét twong troi dong
lanh sau khi gidi dong va ly tam & t6¢ do cao, tiia lanh chifa phin ldr yéu t6 VIII,

fibrinogen.

1.4.4. Céc chit chéng déng va bao quan hong ciu.

¢ Cdc dung dich chong dong, bdo qudn mdu

Ngay cang nhiéu dung dich chong doéng, bio quan méu duge sit dung nham ning

cao ch4t lugng méun bao quin.

Bdng 1.1. Thanh phén va tdc dung céc dung dich chéng dong (37, 54, 65]:
Thanh phén (gr/l) ACD CPD CPD-A, CPD-A,
Acid citric 8,00 327 3,27 327
Trisodium citrat 22,00 26,3 26,3 26,3
Dextrose 245 25,5 25,5 4{,0
Phosphat 0 2,51 2,51 2,51
Adenin 0 0 027 0,54
Thoi han bdo quan | 21 ngay 28 ngay 35 ngay 35 ngay
Tic dung ngoai | Nutiduong HC| Nuoiduong | 1u0idudng HC duyud ép lyc
chéng dong ' HC, duy i pH thém th&u, duy tri chifc ning ho

va chifc ning hép va bao vé mang HC
h6 hap HC
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¢ Mot 56 dung dich bde qudn HC:

Bdng 1.2. Thanh phdn va thoi han bdo qudn cua mét s6 dung dich bdo qudn HC

Thanh phén AS-1 AS-3 AS-5
SAGM i i Erythrosol AST
(mmol/1) (Adsol) | (Nutricel) | (Optisol)
NaCl 150,0 154 70,00 150,0 0 150
Phosphat 0 0 23,0 0 0 0
Adenin 1,25 2,0 2,22 2,22 1.5 0

Dextrose 45,0 110,0 55,51 45,41 45,51 45,0

Manitol 30,0 41,2 0 28,82 40,0 30,0

Thoi han 35ngay | 42ngay | 42ngay | 42 ngdy | 49ngay | 35 ngay |

1.4.5. Nhitng thay déi vé sinh 1y, héa sinh ciia héng cdu trong méu heu trir:

Mic di duoc bio quan trong nhiét do lanh, nhung sy thay déi sinh 1§ va héa
sinh trong héng cAu vin xay ra. Cac chuyén héa trong héng ciu vin dién ra dé€ tao
nang lrgng nham duy tri hinh dang va c&u tric [48, 54, 70].

¢ Nhiing thay doi sinh ly

Trong thdi gian bdo quéan, thé tich héng cdu thay déi rit it nhung hinh dang
bi€n d6i tir hinh dia sang hinh gai, r6i hinh cdu. Trong dung dich bao quin hdng
cdu t6n thuong nhanh hon trong huyét tuong.

Trong qua trinh lwu trit, hong cdu phan gidi glucose dé 14y nang lugng cho nén
tich lity lactat - sin phdm chuyén héa cudi cing clia glucose. Lactat dugc dio thii
ra mot cich cham chap nén hdng cdu ddn ddn cang lén, bi v& trong dung dich nu6i
dudng méc di 4p luc thdm théu vin gin nhu binh thuong [48, 142).

¢ Nhitng thay doéi héa sinh:

Acid lactic v acid pyruvic 12 nhimg san phdm chuyén héa glucose clia héng
ciu trong thdi gian bao quén 13m cho pH mdu gidm dédn, cic enzym chuyén héa
dudmg 1a hexokinase va phosphofructokinase hoat dong t6t hon & méi trudng pH



30
cao nén khi pH gidm, t6c d6 chuyén héa glucese chm lai, mi#c ATP trong héng
cu giam nhanh [48, 54].

Viao tudn thi 2, 3 clia qud trinh bao quan, héng ciu mat K* va thu vao Na®.
Binh thudng qua mang hong cdu, Na* duge bom ra ngoai va K* dugc dua vao trong
t€ bao. Trong héng cdu thanh phdn cédc chit dién gidi khdc v6i huyét tuong, K* 12
héng cdu cation chii y&u 100-150mmol/L trong khi Na* chi c¢6 20mmol/L {35]. Mat
khic trong thoi gian lvu trit, héng ciu bi phan hity ddn nén K* trong dich bio quan
tang.

1.4.6. Céc nghién ciru vé kha ning chéng oxy héa hong cdu va hinh dang

héng cau miu bao quan
Trong nhimg nim qua h¢ théng enzym chéng oxy héa héng cdu di duge nhiéu

nha nghién cifu trén th€ giGi quan tdm. Nhitng cong trinh nghién citu vé sy lién
quan gilta hé thdng enzym chéng oxy hda véi cdc bénh tim mach, ddi dudng, ung
thu... 43 duge nhiéu tdc gia dé cip d€n. CAu triic ciing nhwr co ch€ tdc dung cla céc
enzym ndy di dugc biét khd 5. Gén day c6 nhiéu cong trinh nghién ciu vé he
théng enzym chéng oxy héa trong mdu bio quin. Nam 1993 Chernitskii E.A va
cong sy di nghién ciru sy thay d6i hinh dang héng cdu méu bio quan da chi ra ring
sy thay d6i hinh dang héng cu c6 sy lién quan dén qué trinh peroxi h6a lipid mang
va sy suy yéu h¢ théng enzym chong oxy héa hong cdu [62]. Vao nam 1997 Jozwik
M. va cOng sur 43 nghién ciu vé hoat 36 cic enzym chéng oxy héa héng cdu va kha |
nang chdng oxy héa toan phén (TAS) huyét twong trén 8 tii m4u toan phin dugc
bao quan bang dung dich CPD-A1 (citrate, phosphate, dextrose adenine). Cho thdy
hoat 49 cic enzym ch6ng oxy héa va kha nang chng oxy héa toan phin TAS giam
theo thoi gian bao quéan [93]. Ciing trong nim nay, Aslan R. vi céng sy 43 nghién
ctru hoat d6 enzym chéng oxy héa héng cdu (SOD, GPx) va néng d0 MDA dich
huyét tin va dich bdo quan trén 15 tdi mdu todn phin duge bio quin bing dung
dich CPD-A1 cho thdy hoat d¢ enzym chéng oxy héa gidm vi néng d6 MDA dich
huyét tin va dich bao quén tang trong qué trinh bio quan. Chiing ¢6 mdi tuong
quan chét ch€ va lién quan sy phd huy hdng cdu [43].
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Cdc nghién citu trong nudc

( Viét Nam d3 c6 mot s6 tic gia nghién ciu v& méu luu trit nhung méi chi
nghién ctu vé su thay d6i mét s6 chi s6 héa sinh, huyét hoc va hinh dang héng cdu
dudi kinh hién vi quang hoc ¢6 gin mdy chup anh [15, 19, 20]. Gin day phimg
nghién ciru vé sir lién quan gita hé thong enzym chong oxy héa véi mét s6 bénh
méu, ung thr....cling 43 duge cdc nha khoa hoc Viét Nam dé cip dén.

Mic dii 43 c6 nhiéu nghién ciu vé miu luu trit trong nhung chua c6 tic gia nao
nghién cim vé kha ning chéng oxy héa héng cdu ciing nhu sy bi&n ddi cu triic
mang héng cdu trong thdi gian bao quan. C6 méi lién quan nao giita kha ning
ch6ng oxy héa véi qud trinh peroxi héa lipid mang héng cdu miu bio quin? C6
m6i lién quan nao giifa quéd trinh peroxi héa lipid mang héng cdu v6i t6n thuong
héng céu trong mdu bio quan trong diéu kién Vién Huyét hoc va Truyén mdu
Trung wong d6 ciing 13 ¥ tudng clia chiing toi khi ti€n hanh phin nghién ciu nay.

CHUONG 2
POI TUGNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUONG VA CHAT LIEU NGHIEN CUU
2.1.1 Péi tuong nghién ciu.

Phén 1: 58 cong nhan dugc chon trong s6 1000 cong nhan chia Cong ty xing
déu khu vic I ti€p xdic vdi xing pha chi, }ia tubi 28-55. Diéu kién chon d6i tugng
dua trén tudi nghé (s6 nam tiép xic vdi xang chi) tir 10-30 nam vi khong mic céc
bénh man tinh nao khéc.

Phan 2: gébm nh6ém chimg gém 14 ngudi khde manh va nhém nghién ciu
gdm 43 bénh nhan thifu m4u tan méu duge chin doin va didu tri tai Vién Huyét
hoc - Truyén méu Trung vong trong thoi gian tir thing 5/2002 dén thing 10/2002.
Bénh nhan duge 14y méu 1am xét nghiém khi chira truyén méu hoic sau khi truyén
mau it nhat 3 wan.



32
Phén 3: 12 don vi mdu bdo quin tai Vién Huyét hoc vi Truyén méu Trung
wong dugc 14y tir 12 ngudi cho mdu ty nguyén: c6 tudi tir 19 dén 30, nam, c4n ning
255 Kg, nhém mau O, c6 Hb > 130 g/l. Dat céc tiéu chudn sang loc khic cha Vién
Huyét hoc - Tuyén méu Trung wong.
2.1.2, Chat liéu nghién ciru.

- Ma4u tinh mach chéng dong bang heparin (30 IU/ml) 5ml mau/ngudi, mdu duge
14y vao lic déi, trénh lam v& héng ciu dugc xir 1y theo yéu cdu cia timg k¥ thuat.

- L4y 350 ml m4u tinh mach/ 1 ngudi tir 12 ngudi cho mau vao cic tii chit déo
chita sn chét chong d6ng. Méi don vi mdu dugc chia 1am 2 phén:

Phdn 1 1 méu toan phén, trong d6 6 don vi duge bio quan, méi don vi trong 1
tdi. Tai mbi thoi di€m nghién citu, lic ddu tii mdu dé 14y ra 10 ml. 6 don vi khdc
mdi don vi tdch thanh 7 tdi nho, tai méi thoi di€m nghién ctru 14y ra 1 tdi.

Phén 2 1a khéi hong clu duge sdn xudt tir 12 don vi médu toan phdn bing
phuong phdp ly tdm. 6 don vi kh6i héng cdu duge bao quan 1 tdi/ 1 don vi mdu, Tai
mdi thdi diém nghién ctu, lic déu tii mau dé 14y ra 10 ml, 6 don vi khéic duge bao
quan 7 t4i/ 1 don vi, tai mbi thdi diém nghién ctu 18y ra 1 tdi.

2.2. TRANG THIET BI VA HOA CHAT
2.2.1. May méc va dung cu dung trong nghién ctu.
M4y dém té€ bao tu dong SF 3000-Symex (Nhat Ban).

M4y sinb héa tr dong Express Plus cia hing CIBA Corning (Thuy s¥), mdy
Keysis ciia hing Boehringer Mannheim (Difc).

M4y ly t4m lanh Beckman Avanti 30 (M§).

Quang phé k& 4010 ctia hing Boehringer Mannheim (Pic).
Miy quang k& UV Spectrophotometer ctia Shimazu (Nhat Ban).
Miy dién gidi 644 ciia hiang Chiron (Nh4t)

Maiy do pH cia AVL.

M4y compact 1 AVL cta Thuy Si.
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Kinh hién vi dién tir quét JSM - 5410 LV (Jeol).

M4y v6 co hda Microwave (M¥).
M4y do phé hip thy nguyén tir IL-151, PE 3300 clia hang Perkin-Elmer (M¥).
Kinh hién vi Olympus (Nhat).
Dung cu thuy tinh.
Pipet tir dong céc loai.
T lanh 2 - 6°C Electrolux.

2.2.2. Héa chat.
Perchloric actde, HNO, , HCl, KH,PO,, K,HPO,.
Hydrogen peroxide Pa (Abbott Diagnostics - My ).
Sodium sulfate anhydrous (Abbott Diagnostics- M¥ ).
Polyoxyethylene (Abbott Diagnostics - M ).
Postassium cyanide (Abbott Diagnostics - My ).
‘Mu6i quaternary amonium (Abbott Diagnostics - My ).
NaCl 0,9%.
Heparin 2500 IU/5ml.
Dung dich KCl 1,2 g/l.
Dung dich ascobic 0,4352 g/l.
Dung dich tricloacetic 40%.
Dung dich acid thiobacbituric.

Kit x4c dinh hoat d6 PK héng c4u, néng d6 2,3-DPG cia hing Bochringer
Mannheim (Pic).

Kit x4dc dinh hoat 49 SOD, GPx, G-6-PD héng c4u, néng d¢ TAS cia héng
Randox.

Kit xdc dinh néng d6 sét, canxi ciia hing Human (M¥).

Thudc thir Drabkin clia hing Boehringer Mannheim (Dic).
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2.3. PHUONG PHAP VA KY THUAT NGHIEN COU

St dung phuong phép nghién cifu ngang moé td & ngudi nhiém chi va bénh
nhén thi€n médu tan méu.

Nghién citu doc theo théi gian bao quan cia KHC va MTP hu trit.
2.3.1. Phuong phap xic dinh nong d6 chi mau.

GOm 2 qué trinh k¥ thuit: K§ thuat vo co h6a méiu toan phédn dya trén
nguyén 1y oxy héa va d6t chdy céc chit hitu co trong méu toan phén bing acid
nitric, acid perchloric, hydrogen peroxid va nhiét d¢. Thyc hién trén mdy vo co
h6éa Microwave va Roto. Sau d6é xdc dinh ham luong chi trong dich v6 co héa
trén may do phé hdp thu nguyén ti.

2.3.2. Xac dinh céc chi s6 huyét hoc bing may dém t€ bao tir déong Symex ciia
Nhat Ban.
2.3.3. Ky thuat xdc dinh ty 1é hong cdu luéi.

Hong ciu lué6i duge x4c dinh theo phuong phép Perls (nhudém séng). M4u toan
phén chong dong, U véi xanh Cresyl trong vong 1 gidf sau d6 dan trén lam kinh dé

kho, doc trén kinh hién vi quang hoc. Tinh ty 1& héng ciu ludi theo t6ng 56 hugng
hdng ciu.

2.3.4. X4c dinh hoat d6 G-6-PD héng céu theo kit ciia Randox.

G-6-PD xidc tdc phan ng chuyén glucose-6-phosphat thanh gluconat-6-
phosphat dong thoi chuyén NADP* thainh NADPH.

G-6-PD
G-6-P + NADP* » 6-PG + NADPH + H*

Hoat 46 G-6-DP tang tuyén tinh vGi sy ting quang phé hdp thu cia NADPH
tao thanh & bude séng 340nm.

2.3.5. Ky thuét xic dinh hoat do PK hong cidu theo kit ctia Boehringer
Mannheim:
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Hoat d6 PK héng cdu x4c dinh bing phwong phép do quang phé hip thu giam
din & bubc séng 340nm cilia coenzym NADH do su tao thanh NAD* trong chubi
phan @ng:

Trude hét PK xdc tdc phan tmg chuyén phosphat tir phosphoenolpyruvat (PEP)

sang pyruvat (1). Sau d6 dudi sy xdc tic cha lactat dehydrogenase (ILDH), pyruvat
dugc khir tao thanh lactat va NAD".

PK
PEP + ADP _° ATP+ Pyruvat (1)

LDH

<>
Pyruvat + NADH+H* Lactat + NAD" (2)
Hoat 46 PK ting tuyén tinh véi sy gidm quang phé hap phu cia NADH.
2.3.6. Ky thuat xic dinh nong dé 2.3-DPG theo kit cia Boehringer Mannheim.

2,3-DPG duge tich ra 1 g6¢ phosphat (Pi) d€ tao thanh phospho glycerat (PG)
do tic dung cua phosphoglycerat mutase (PGM) tic dung ndy dugc hoat héa boi
glycolat 2 phosphat (1). Phan tmg (1) c6 thé tao ra ca 2 chdt 2-PG va 3-PG. 2-PG
dugc dong phan héa thanh 3-PG (2). 3-PG dugc bién d6i ti€p theo dudi téc dung
cia cic enzym phospho glycerat kinase (PGK) (3). Glyceraldehyd 3 phosphat
dehydrogenase (GAP-DH) (4). Triosephosphat isomerase (TIM) (5). Glycerol 3
phosphat dehydrogenase (GDH) (6). Trong qud trinh nay 2 mol NADH dugce oxy
héa theo 1 mol 2,3-DPG.
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PGM

2.3-DPG +» PG+P1 (1)

PGM
2-PG ——» 3-PG (2)

PGK
3-PG+ ATP ———» 1,3-DPG+ ADP (3)

GAP-DH
1,3-DPG + NADH+ H+ —% G-3P+NAD++Pi (4)

TIM
Glyceraldehyd-3-P ————» Dihydroxyaceton-P (5)

Dihydroxyaceton-P+ NADH + H* 5 Glycerol 3P + NAD* (6)

Nhiing phan ing tit (2) dén (6) duge thyc hién, trude hét di loai bo nhitng chét
¢6 mit trong hén dich phén dng, con lugng PGM thi qud it cho nén trén thuc t€
phan dng (1) coi nhu chua xay ra. Nong d¢ 2,3-DPG duge x4c dinh thong qua do
dd gidm quang phé hdp thu cha NADH & buéc séng 340 nm.

Po néng d¢ 2.3-DPG trén mdy UV spectrophotometer, A=340nm, nhiét d¢ 20-
25° C. Gi4 tri binh thudng: ngudi 16n 4,83 + 0,15 mmol/l héng cdu.

2.3.7. Xac dinh hoat d6 enzym SOD hong c4u theo kit cia Randox.
Hoat d9 SOD dugce xdc dinh dua trén phan ing:

Xanthin dudi tic dung cla xanthin oxidase (XOD) tao thanh acid uric va tao
goc superoxid O,

XOD
Xanthin » Acid Uric+ O,

G6c O," sinh ra phan img v6i mu6i INT (d€ tao thanh chét formazan mau do).

INT [2-(4-(iodophenyl) 3-(4nitrophenol -Sphenyl tetrazolium chlorid)]
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INT+0,” ——»  Formazan
Cudng d6 mau formazan duge do & bude séng 505nm

SOD ifc ch€ sy tao thanh chit mau formazan do SOD xiic tic phan \ng:

SOD
0, +0,"+2H > 0,+H0,

Hoat d6 SOD dugc xdc dinh bdi phan tram ¢ ch€ su tao thanh formazan.

Tt % tic ché cha chc 6ng thir ta doc duoc tuong tng don vi SOD trén dudng
chuén.

2.3.8. Xac dinh hoat 46 GPx hong céu theo kit ciia Randox.

Hoat d9 glutathion peroxidase dugc xdc dinh dua trén nguyén tic phwong phip
cia Paglia va Valentine dé xu4t nam 1967.

GPx
GSH + ROOH » GSSG + H,0
Véi sut ¢6 mit cia glutathion reductase (GR) va NADPH chuyén GS-SG (dang
oxy héa) tré thanh dang khir GSH theo phan iing.

GR

GSSG + NADPH +H" » GSH + NADP*
Hoat 40 GSH-Px tang lam tang GS-SG do d6 lam gidam NADPH, hoat d¢

GSH-Px duge do bing sy gidgm d6 h4p thu phé cia NADPH & budc séng A=340nm.

2.3.9. Phuong phép xé4c dinh hoat d6 glutathion reductase (GR) & hong cdu sit
dung kit coa hang Randox.

GR
GSSG + NADPHH* -+ NADP* +2GSH
Do sy gidm 46 hép thu cia NADPH & A 340nm theo thdi gian, tit d6 suy ra
hoat d% ciia GR.

2.3.10. Ky¥ thuat xac dinh hoat dé LDH theo kit ctia Roche,

Phuong phidp dong hoc enzym sit dung kit clia hing Boehringer Mannheim.
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LDH
Pyruvat + NADHH* Z———=2 L. lactat + NAD"*

Hoat d6 LDH duoc xé4c dinh qua su giam d¢ hip thu quang cha NADHH" &

A 340 nm theo thoi gian.
2.3.11. X4c dinh kha nang chong oxy héa toan phin huyét tuong (TAS) theo
kit ciia Randox.

ABTS ® [2,2 Arino -di (3-ethybenz thiazoline sulphanat))

ABTS © dugc i v6i Metmyoglobine va H,0, d€ tao ra géc ABTS ® ch4t nay
cho mau xanh da troi va duge do & budc séng 600nm.

Cic chit chong oxy héa trong huyét twong 13 nguyén nhin dc ché su tao thanh
ABTS ®* v d6 itc ché ty 18 v6i chat man duoc tao ra.

HX -Fe"+ H,0, ————— X-[Fe" =0]+H,0

ABTS®+ X - [Fe"=0] —% ABTS ®*+ HX -Fe™

Trong d6:  HX -Fe™: Metmyoglobin

X - [Fe"=01l: Feryl myoglobin

2.3.12. Ky thuat xdc dinh nong 46 MDA huyét tuong va dich bao quan khoi
hong ciu.

Dinh lugng MDA dich huyét tin va dich bdo quan theo phuong phdp so maun
clia Jadwiga Robax.

Malonyldialdehid phan tng vdi thiobarbituric acid tao thanh hop chét c6
mau héng. Néng d6 MDA trong miu thir ty 1& v6i dam d6 mau & budc séng 532

nm.

Ti€n hanh dinh lwgng ndéng d0 MDA & cic nng d6 cla bd chufn trén theo
phuong phép Jadwiga Robax, vé biéu d6 miu vi tinh ra hé s6 MDA.

2.3.13. Ky thuat xéc dinh nong do Hb tw do bing dung dich Drabkin.

Dudi tic dung ciia protasium ferricyanide [K,Fe, (CN)], Fe* ctia Hb dugc oxy
héa thanh Fe** dudi dang MetHb, MetHb phan ttng véi cyanid tao ra cyanmetHb v
dugc do trén mdy quang phé Express Plus & budc séng 540 nm,
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2.3.14. K§ thuat dinh lwvong sit dich bao quan.

Trong moéi trudmg acid trung tinh, véi su ¢6 mit cia guanidin, lién két Fe -
transferin bi phd v8. Véi tic dung clia hydroxyladin tao phifc mau véi ferrozin
dinh hdp thu cyc dai & budc séng 560 nm. PO dam mau ty 1¢ thuan véi néng do
sit c6 trong dich bao quan va dugc do trén mady Express Plus.

2.3.15.. K§ thuat xac dinh ndéng dé canxi

Canxi trong m6i trudmg kiém tao thanh phic chét mau tfm véi cresolphtalein.
Pam 46 mau ty 1& thuan véi néng do canxi va duoc do & bube séng 570 nm trén
méy quang phd Express Plus.
2.3.16. K¥ thuat xac dinh néng d¢ lactat theo kit ciia Boehringer Mannheim.

LDH
Lactat + NAD* ¢—»  Pyruvat + NADHH*
GPT
Pyruvat + L - glutamat 4 Alanin + « cetoglutarat
Noéng d¢ lactat dugc xdc dinh bing su ting d6 hdp thu quang cia NADHH" &
budc séng 340nm '

2.3.17. Xéc dinh néng dé glucose.

Glucose trong dung dich biao quan khéi hong cdu duge dinh luong trén
nguyén tic phan ing enzym, sir dung kit clia hing Roche, do trén mdy sinh héa tu
dong Expres Plus & budc séng 546 nm.

Glucose oxidase (GOD)

Glucose + O, » Acid gluconic + H,0,

2H,0, + 4 Amino antipyrin + phenol —FSrOXIEe . (yinoneimene + 4H,0,
Quinoneimine ¢6 mau héng, phd hdp phu cuc dai 14 546 nm .
Pam d9 nay ty 1¢ thuén véi néng d6 glucose.
2.3.18. Xac dinh pH dich bao quan tryc tiép trén miay AVL.

2.3.19. X4c dinh néng d¢ ion K*, Cl', Na* bing phuong phép do dién gidi sir dung
dién cuc chon loc trén may Chiron-644 (Nhat).
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2.4. KY THUAT XAC DINH HINH ANH TE BAO HOC
2.4.1. K thuat xéc dinh hinh Anh t€ bao hoc trén kinh hién vi dién tir quét.

Nguyén Iy: Ding chixm tia dién tir chiu xu6ng bé mit miu. Sy tuong tic gifta
chiim tia dién tir v cdc nguyén tir trén bé mit miu s& phat ra dién tir thi c4p, chiing
duge mot ddu do chuyén dung thu lai sau d6 tdi tao lai hinh anh ban diu.

2.4.2. K§ thuat xdc dinh hinh anh t€ bio trén kinh hién vi quang hoc ¢6 chup

¥

anh.

2.5. XU LY KET QUA NGHIEN CUU

- Céc s6 lién duge xir 1y theo thuat todn théng ké y sinh hoc, sir dung chuong
trinh Epi-Info 6.04 clia T8 chic Y t& Thé gidi (WHO - 1994). STATA 7.0.

- Tinh hé s6 twong quan giita cic két qua thu dugc.



41

CHUONG 3
KET QUA NGHIEN CUU

KET QUA NGHIEN COU DUGUC TRINH BAY LAM 3 PHAN LGN DUOI
DANG BANG VA BIEU DO.
Phédn 1: K&t qua nghién ctru v& anh hudng clia nfng 46 chi mau 1én mot s6 thong s6
nghién citu.
Phan 2: Két qua nghién cu vé céc trudmg hop thi€u méu tan méu.
Phén 3: Két qui nghién cttu vé méu bio quan.

3.1. KET QUA NGHIEN CUU PHAN 1
K&t qua dugce thé hién qua cic ndi dung:
- N6ng d6 chi mdu.
- Anh hudng ciia néng d6 chi mau 18n céc thong s6 huyét hoc.
- Anh hudng cia néng do chi mdu lén hoat d6 enzym SOD, GPx, GR héng

- Anh huédng ciia néng d6 chi mau 1én néng d6 TAS huyét twong.
- Tuong quan giita cic thong s6 nghién cifu.
3.1.1. Néng d6 chi méu.
Trén ¢& miu n = 58. Két qua n6éng d¢ chi phan bs tix 8 pg% dén 121,2pg%.
V6i két qua nay chia 1am 3 nhém:
Nhém 1: C6 néng d9 chi miu dudi 20pg% véi n = 27.

Nhém 2: C6 néng do chi tix trén 204g% dén duéi hodc bing 40 pg% véi
n=22.

Nhoém 3: C6 n6ng 46 chi méu trén 40Ug% véin = 9.
3.1.2. Anh huéng ciia chi trén cic thong sé huyét hoc.

Ching t6i ti€n hanh khao sit 3 thong s6 1a s6 lugng héng cdu, néng do
hemoglobin va hematocrit cdc trudng hop nghién citu.
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Bdng 3.1: Anh hudng ciia chi trén cdc thong s6 huyét hoc ciia cdc nhém nghién citu

Nhém 1 Nhém 2 Nhém 3
Pb (ug%) 14,66 3,36 28,72 +£ 5,59 57,88 £ 24,75
S luéng HC (T/L) 5,33+ 0,59 5,21+ 0,49 **k%4 56 + 0,53
Het (11) 0,483 + 0,053 0,486 1 0,069 0,471 £ 0,066
Hb (g/) 160,2 + 18,1 153,3+12,0 *145,4 £ 15,0

*p< 0,05, **p<000]

Nhan xét: Két qua bang 3.1 cho thdy SLHC va n6ng d6 Hb & nhém 2 thdp
hon nhém 1 nhung sy khic biét chua c6 ¥ nghia théng ké (p > 0,05). Trong khi
SLHC va néng 46 Hb & nhém 3 thip hon o6 § nghia so véi nhém 1 (p < 0,001, p <
0,05). C6 tuong quan nghich gitta SLHC véi nong d6 chi mdu véi: r = - 0,4307
y = 5,5501 - 0,0141.x (p < 0,05).

Hct thay d6i khong c6 ¥ nghia th6ng ké giita cdc nhém nghién ctu. M6i tuong
quan giita Het véi ndéng d¢ chi méu Ia rét thép.

C6 twong quan nghich gitta ndng d6 Hb mé4u v6i ndng do chi miu véi:
r=-0,3217, y = 163,00 — 0,2886.x (p < 0,05)
3.1.3. Anh huéng cita chi 1én hoat d6 mot s6 enzym chéng oxy héa héng cin.

Bdng 3.2: Anh huting ciia ndng di chi lén hogt d6 SOD, GPx, GR héng cdu.

Nhom 1 Nhém 2 Nhém 3

Pb (pg%) 14,66 + 3,36 28,72 +£5,59 57,88 + 24,75

SOD (U/gHb) 1470,6 + 298,2 1607,1 +328,3 1724,2 + 461,4

GPx (U/gHb) 54,1+ 12,6 **¥41,0 £ 6,1 ¥*41,1+79

GR (U/gHb) 6,6+ 0,8 ***49+ 1,0 ¥*¥4,6+1,3

**p < 0,01, ¥** p < 0,001
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Nhdn xét: Hoat 36 SOD héng clia nh6m 2 va 3 cao hon nhém 1 nhung khdc
biét khong cé ¥ nghia thong ké (p > 0,05). Khong cd twong quan giita hoat 46 SOD
hong ciu véi néng do chi mau,

C6 su giam hoat do0 GR, GPx hoéng ciu & cic nhém 2 vi nhém 3 so véi
nhém 1, sy khic biét cé ¥ nghia thong ké vdi p < 0,001.

C6 twong quan nghich giita hoat 46 GPx héng cdu v6i néng d6 chi mau vdi:
y = 8490,2 - 50,08x r=-0,5724, {p <0,05)
C6 twong quan nghich giita hoat d6 GR héng ciu v6i néng 86 chi méu vdi:
y=1051,9-6,233.x r=-0,5113, (p < 0,05)
3.1.4. Anh huding ci3a ndng o chi kn TAS huyét tuong.

Bdng 3.3:Ham luong TAS cua huyét tuong ciia cdc nhém nghién citu .

Nhém 1 Nhém 2 Nhém 3
Pb (ug%) 14,66 £ 3,36 28,72+ 5,59 5788 £ 24,75
TAS (mmol/l) 1,32 + 0,21 1,29+ 0,22 1,23 £0,08

Nhén xér: K&t qua nghién ciu cho théy c6 su gidm néng d0 TAS & nhém 2
va 3 so v&i nhém 1 khong c6 ¥ nghia théng ké (p > 0,05)

3.2. KET QUA NGHIEN CUU PHAN 2

Qua nghién cifu hoat 36 moét s6 enzym chuyén héa glucose, kha ning chéng
oxy héa cia héng ciu ciing v6i nbéng 46 2,3-DPG, MDA, TAS huyét tvong & cic
trudng hop thiu mdu tan mdu do cdc nguyén nhan, két qua nghién citu dugce trinh
bay qua cdc noi dung:

v Mot s6 thong s6 huyét hoc.
v Hoat do cdc enzym G6PD, PK héng cdu, néng d6 2,3-DPG.

v Hoat 46 enzym SOD, GPx héng ciu, néng 40 MDA, TAS huyét tuvong.
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3.2.1. Mot so thong so huyét hoc.

Bdng 3.4: Cdc théng s6 huyét hoc SLHC, néng d¢ Hb, ty 1¢é Het va ty ié HCL.

Thong s6 nghién ciu Nhom chitng n =14 Nhém NC n=41
SLHC (TH) 445+0,42 ***306 + 1,10
Hb (g/h) 136,1 + 14,0 *x¥T87 + 27,4
Het (WD) 0,40 + 0,04 *%*(),25 + 0,08
HCL (%) 0,49 = 0,32 *+%0,13+ 7,32

** pc0.01, *** p<0.001

Nhan xét: Nhém nghién citu ¢6 SLHC, néng d6 Hb, ty 1& Hct th4p hon nhém
chimg (p < 0,001, p<0,01) va ty 1¢ HCL cao hon nhém ching (p < 0,001).

3.2.2. Hoat d6 enzym G6PD, PK hong cdu, néng dé 2,3-DPG

Két qua nghién citu vé hoat do enzym G6PD, PK va nng d6 2,3-DPG dugc
t6ng két ngoai trir nhém thi€u hut enzym chuyén héa.

Bdng 3.5: Hoat d¢ G-6-PD, PK héng cdu va néng do 2,3-DPG mdu.

Thoéng s& nghién citu Nhoém ching n =14 | Nhém nghién ciu n = 35

Hoat d6 G6PD (U/gHb) 6,93+1,16 **%16,29 + 5.86
Hoat d6 PK (U/gHb) 16,67 +2,14 *%%3(0,08 &+ 12,31
Néng do 2,3-DPG (mmol/l) 4,09+1,19 *528 + 225

* p<0,05, ***p<0,001

Ngoai trir 6 bénh nhan thifu hut G-6-PD héng cdu, 2 bénh phan thi€u hut PK
hdng cdu, cdc trung hop thi€u miu tan m4du do cic nguyén nhén khéc déu cao hon
nhém chitng mdt cich 16 rét v6i p< 0,001 va nong 46 2,3-DPG cao hon nhém
chitng véi p<0,05.
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3.2.3. Hoat 46 SOD va GPx hong cau; nong 40 MDA va TAS huyét tuong.

Bdng 3.6: Hoat dp SOD va GPx hing cdu; ndng d¢ MDA va TAS huyét twong

Thoéng s6 nghién ciu Nhém chimg n =14 Nhém nghién cin n = 41
Hoat d6 SOD (U/gHb) 1314 212 *%1820 + 455
Hoat d¢ GPx (U/gHb) 54,06 + 21,05 * *137,87+ 72,72
Néng d6 MDA (mmol/1) 3,10+ 1,37 *573 £ 4,03
No6ng do TAS (mmol/1) 1,30+ 0,14 *1,22 + 0,34

* p<0,05, ** p<0,01
Nhan xét: Hoat 46 SOD va GPx héng cdu nhém thi€u méau tan méu cao hon so
véi nhém chimg (p < 0,01).

Néng do TAS huyét tuong & nhém thi€u mdu tan mau thdp hon so véi nhém
chimg p < 0,05.

3.2.4. Két qua nhém thiéu mau tan miau do thiéu hut G6PD hong ciu.

6 trong s6 42 bénh nhan thiu mdu duge nghién citu c6 hoat 46 G6PD hdng céu
thdp hon 60% so véi nhém ching. Hoat d6 enzym G6PD, PK héng cdu va néng do
2,3-DPG m4u toan phén thé hién trong bang sau.

Bq’ng 3.7: Hoat dé G6PD, PK, nong d¢ 2,3-DPG ¢ b¢nh nhdn thiéu hut GOFD

Thong s6 NC Nhém chitng n = 14 Thi€u G6PDn =6
G6FPD (U/gHb) 6,93+ 1,16 **%3 23+ 0,57
PK (U/gHb) 16,67 £2,14 *%31,93 + 16,21
2,3- DPG (mmol/l) 4,09+ 1,19 *3,00+ 1,55

* p < 0,05, **p < 0,01.

Hoat d¢ PK hong cdu & bénh nhan thi€u m4u cao hon nhém chiing (p < 0,01)
trong khi néng d¢ 2,3-DPG th4p hon nhém ching (p < 0,05).
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Két qui hai trudng hop thiéu hut PK héng cdu:

Bdng 3.8: Mgt 56 théng 56 trén hai trudmg hop thiéu hut PK hong cdu.

Nhém chitng
Thong s6 (n=14) Trwomg hop 1 Trudmg hop 2
PK (U/gHb) 16,67 £ 2,14 5,31 10,85
G-6-PD(U/gHb) 6,93 1,16 189 11,8
2,3-DPG (mmol/thc) 409+1,19 4,12 3,12
GSH-Px (U/gHb) 54,06 + 21,05 73,5 46,1
SOD (U/gHb) 1314 + 212 1560 1254
TAS (mmol/l) 1,30 + 0,1 4 1,21 1,32
MDA (amol/m1) 310 + 1,37 4,10 2,50

Tuwong quan giita cdc thong sé nghién cite & bénh nhan thiu méu tan méu nhu

sau:
- C6 twong quan nghich giita hoat 3¢ G-6-PD héng c4u véi néng d6 Hb
y =21,28 - 0,08.x, r=-0,340, p <0,05.
- C6 quan giira hoat 49 G-6-PD hdng cu véi ty 1¢ HCL
y=9,59 +0,55.x. r = 0,535, p < 0,001.
- C6 trong quan giita hoat d6 PK hong cdu SLHC
y = 49,15 - 5,00.x, r=0,370, p < 0,05.
- C6 quan nghich giita hoat 46 PK hong cdu (TU/gHb) v6i néng d6 Hb
y=55,38-0,27.x, r=-0,514, p < 0,001.
- C6 twong quan giita hoat d6 PK héng cdu (U/gHb) véi ty 1é % HCL
y =27,01 +0,74.x, r = 0,340, p < 0,05.
- C6 twong quan nghich giita hoat d6 GPx (IU/gHb) véi SLHC
y =263,28 - 35,94.x, r=- 0,564, p < 0,001.
- Co tuong quan nghich giita hoat 46 GPx héng cdu véi néng do6 Hb
y=27524 - 1,54.x,1=- 0,619, p < 0,001.
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3.3. KET QUA NGHIEN CUU PHAN 3

Két qua nghién ctu phdn 3 trén méu bao quan duge trinh bay qua cac ndi
dung:

+ K&t qua vé thoai héa glucose ciia hdng cdu gém hoat 46 enzym G6PD, PK
héng cdu, néng do 2,3-DPG mdu, néng d¢ glucose, lactat va pH dich bao quan-
huyét tuong mau bao quan theo thoi gian.

+ Két qua vé kha niang chOng oxy hoéa clia héng cdu gébm hoat d¢ enzym
SOD, GPx hong cdu miu bao qua theo thoi gian.

+ K&t qua d4nh gia mitc peroxi héa lipid mang héng cdu gém ndng d¢ MDA
dich bao quan-huyét trong va dich huyét tan theo thoi gian bao quan.

+ Két qua vé cdc thong s6 dénh gid tén thuong mang gém néng d6 Hb, K*,
Na*, CT, canxi, st va hoat 46 LDH dich bio quan-huyét tuong

+ K€t qua vé hinh aoh t&€ bao hoc.

3.3.1. Két qua vé thoai héa glucose ciia hong cAu gom hoat d6 enzym G6PD,
PK héng ciu, néng do 2,3-DPG mau, nong do glucose, lactat va pH dich béo
quan, huyét twong mau bao quin theo thoi gian.

+ Céc thong s6 nghién citu ddnh gid thodi héa glucose theo con dudmg dudmg
phan qua cdc thong s6 hoat d6 enzym PK héng cdu, néng d6 2,3-DPG mdu, néng
d6 glucose, lactat va pH dich bao quan- huyét tuong.

- Nong dé glucose dich bdo quan KHC va huyét twong MTP:

40

s = 3 Rk egR

Néng 4% glucose { mmol/L)
[*]

Thai dim nghisn ciu ingdy)

Biéu dé 3.3.1: Néng do glucose dich bdo qudan KHC va huyét tuong MTP.
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Nhan xét: Néng d6 glucose dich bao quan KHC va huyét twong MTP giam
manh theo thdi gian bao quan, giam manh nh4it vao phitng ngiay ddu bao quan &
ngdy thif 7, 14. Su gidm néng 46 glucose & cdc thoi diém nghién ctu so v6i ngdy
thi nhat khic biét c6 ¥ nghia & ca KHC va MTP véi p < 0,001. Mic giam néng d6
glucose giita KHC va MTP & cdc thdi di€m nghién ctu khéng khéc biét (p > 0,05).

- Hoat do PK hong cau mau bao quan:

1.8

1.6 4

1.4 -
=

1.2
22

—— KHC

1 7r'|4I2'|'28I35‘42
Thai didm nghitn ciu ingdy)
Biéu dé 3.3.2: Hoat do PK héng cdu KHC va MTP theo thoi gian bdo qudn.
Nhan xét: Co su giam hoat d6 PK hdng cdu mdu bao quan theo thoi gian
(p < 0,01), so sdnh mic gidm hoat 49 PK gitta KHC va MTP cho thdy & thoi diém
nghién citu ngay thit 28, 35 va 42 KHC mdc gidm nhiéu hon MTP.

- Néng dé 2,3-DPG m4u bao quén:

Ndng 43 2-2, DPG (mmolri)

e
“»
1

(-3

1 7 M4 2 28 35 a2
Thai didm nghisn cOu ingdy}

Biéu d6 3.3.3:Néng d¢ 2,3-DPG mdu bdo qudn KHC va MTP theo thoi gian.
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Nhan xét: C6 sy gidm manh néng d¢ 2,3-DPG & ci hai loai mdu KHC, MTP
ngay & thoi di€m nghién citu ddu tién va gidm ddn, dén thoi diém nghién ciu ngay
thit 42 mirc gidm trén 70% so vdi thdi diém nghién ctu ddu (p < 0,01). So sénh
gitta hai loai mdu KHC vi MTP cho thdy mifc giam 2,3-DPG KHC nhiéu hon MTP,
diéu nay kéo dai 16i ngay thit 35 clia qué trinh bio quén.

- Néng do lactat dich bao quan KHC va huyét tueng MTP:

6

Néng 4§ lactot immeirL)
("] w

-l

-
I

~
]

Seiek

L

i
i
i
|
i
i

—o— KHC
—&— MTP

1 7 14 21 28 35 42
Thai @iém nghisn cGv ingdy)

Biéu dé: 3.3.4: Néng dé lactat dich bdo qudn va huyét tutong theo thoi gian.
Nhin xét: C6 su ting néng do lactat ngay & thdi diém nghién ciru du tién
(p < 0,001) & ca dich bio quan va huyét tirong. Nhin chung mic ting lactat KHC

nhiéu hon

..pH

MTP & moi thoi diém nghién citu,

dich bae quan KHC va huyét twong MTP:

|
|
i
i
!
i

1 7 14 21 28 35 a2
Thoi didm nghisn civ (ngay)

Biéu dé 3.3.5: pH dich bdo qudn va huyét tuong theo thoi gian.
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Nhén xét: C6 sy giam pH theo thdi gian (p < 0,05) & ca hai loai méu bo quan,
Khong c6 khic biét nhiéu vé midc giam pH giita hai loai mdu bao quan

V& tuong quan gifia céc thong s6 thu duge chiing t6i thiy o6 tuong quan nghich chat
ché giita hoat 36 PK héng ciu v6i nong d6 lactat cia KHC
Y =1,3381-0,1760x r=-083 p<00l
+ Két qua vé thoai héa glucose theo con dudng hexose monophosphat thong
qua hoat d6 G6PD.

- Hoat dé G6PD hong cdu KHC & MTP bao quin:

—o—KHC
—=— MTP

Hogt 48 G6PD {UrgHb)
S = N O A U O W O

1 7 14 21 28 as 42
Théi diém nghidn civ ingdy}

Biéu dé 3.3.6: Hogt do G6PD hdng cdu mdu bdo qudn theo thoi gian.

Nhan xét: C6 su giam hoat 3¢ G6PD héng cdu (p < 0,05) & ca hai loal méu
bio quan, khong thay su khdc biét v& mic giam hoat 46 G6PD giita KHC va MTP.
3.3.2. Két qua vé kha ning chdng oxy héa cia hong cAu gom hoat d6 enzym
SOD, GPx hong cau miu bio qua theo thoi gian.
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- Hoat doé SOD hong céu KHC va MTP bao quan:

1800 -
1600 -
o 1400 -
21200
1000

Hogt d§ 50D JrgHb

-85888
| I |

—e— KHC
| —m— MTP

V7 mom o s a
Thi dldm nghidn cdu ingdy)
Bidu d63.3.7: Hoat d6 SOD héng cdu mdu bdo qudn theo théi gian.
Nhan xét: C6 su gidm hoat d6 SOD héng cdu (p < 0,05; 0,01; 0,001) & c4 hai
loai mdu bio quén, khong thay sy khic biét vé mic giam hoat d¢ SOD giita KHC
va MTP & 4t ca cdc thoi diém nghién citu.

- Hoat d6 GPx hong cau mau bao quan:

Hogt 49 GPx UrgHb)
oo B 8858888

] 7 4 21 2B 35 A2
That didm nghisn civ ingdy)

Bidu d63.3.8: Hoat dé GPx hdng cdu mdu bdo qudn theo thoi gian.

Nhén xét: C6 su giam hoat d¢ GPx héng cdu (p < 0,01; p < 0,001) & c2 hai
loai méu bao quan, c6 st khic biét vé& mic giam hoat d6 GPx giita KHC va MTP &
céc thdi diém nghién cttu d4u, mic gidm hoat 46 GPx héng cdu KHC nhiéu hon
MTP.
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3.3.3. Két qua vé nong d6 MDA dich huyét tdn va dich bao quan, huyét tuong
theo thoi gian.
- Néng é6 MDA dich huyét tan:

Néng 49 MDA djch hujet tan

1‘7'14 lezals.'.‘Az
Thdi 8iém nghisn ciu ingdy)
Biéu do 3.3.9: Néng dé MDA dich huyét tdn KHC va MTP theo thoi gian.
Nhan xét: C6 sy ting néng d6 MDA dich huyét tin (p < 0,001) & ca hai loai
mdu bdo quan, khong c6 su khdc biét vé mifc ting néng d6 MDA giita KHC va
MTP & cic thoi diém nghién ciu.
- Néng do MDA dich bao quan KHC va huyét twong MTP:

25

-]
\

-
&

N&ng 49 MDA huy#t thanh
{nmol/t)
o
[ ]

—e— KHC

1 g lu 21I28‘35‘42
Thal diém nghién ciu (ngdy)
Biéu dd 3.3.10: Néng dé MDA dich bdo qudn va huyét tuong theo thor gian.
Nhan xét: C6 sy tang néng d60 MDA dich bao quan va huyét twong (p < 0,001)
& ca hai loai mdu biao quan, cé su khdc biét vé mifc ting néng d6 MDA giita dich
bao quéin va huyét tuong & cic thoi di€ém nghién i, mic ting néng dé MDA dich
bao qua nhiéu hon huyét tuong.
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V& trong quan gitta cdc thong s6 thu duoc chiing toi thay:

- C6 tuong quan nghich chat ché giita hoat 0 SOD hdng ciu véi mic MDA
dich huyét tin KHC

Y =2033,7-651,2x r=-087 p<0,05

- C6 twong quan nghich chat ché giita hoat 40 SOD héng cdu vdi mic MDA
dich huyét tin MTP

Y =2208,4-6382x r=-0,83 p<0,01

- C6 tuong quan nghich chit ché gifta hoat 40 GPx héng cdu véi mic MDA
dich huyét tin KHC

Y =110,35-47,03x r=-0,85 p<0,05

- C6 tvong quan nghich chat ché giita hoat do GPX héng ciu véi mitc MDA
dich huyét tin MTP

Y=9748-36,13x r=-0,88 p<0,01

3.3.4. Két qua vé céc théng s6 danh gia tén thuvong mang gém néng d6 Hb, K*,
Na*, CI', Ca**, sit va hoat d6 LDH dich bao quan-huyét tuong.

- Nong d6 Hb dich bao quan KHC va huyét twong MTP:

3

Ndng 43 Hb (gri}
N

-l
1

| —e—KHC

i

| —8— MTP

1T7‘14r21|u135r42

Thai didm nghisa cou ingdy)

Biéu dé 3.3.11: Néng dé Hb dich bdo qudn va huyét tuong theo thoi gian.

Nhan xét: C6 su tang ndng d6 Hb dich bao quin v huyét twong (0,05; 0,01;
0,001) & ca hai loai mdu bdo quan, ¢6 sy khic biét vé mifc ting néng d6 Hb giita
KHC va MTP & cic thoi diém nghién ctu ddu (ngiy thit 7,14,21,28 va 35), miic
ting ndng 46 Hb KHC nhiéu hon MTP.
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- Nong do sit dich bao quan KHC va huyét twong MTP:

2.5 -

Néng 4% s&t (MmolrL)
P

T 7 wom o s
Thai didm nghidn cu ingdy)
Biéu db 3.3.12: Ndng do sdt dich bdo qudn va huyét tuong theo thoi gian.
Nhan xét: C6 su ting ndng d6 sit dich bio quan va huyét twong (0,001) & ca
hai loai mdu bdo quan, c6 sy khic biét vé mic ting néng 40 sat gita KHC va MTP
& céc théi diém nghién ciu, mifc ting ndng 46 sat KHC nhiéu hon MTP.

- Néng 46 K* dich bao quan KHC va huyét twong MTP:

60

S &8 & 8

Néng 43 K+ (mmolrL) -

[-]

T 7 W 21 2 35 a2

That didm nghidn cOu ingdy)

Biéu d6 3.3.13: Néngdo K* dich bdo qudn va huyét tuong theo thoi gian.

Nhan xét: C6 sy ting néng d6 K* dich bio quan va huyét twong (0,001) & ca
hai loai mdu bao quén, c6 sy khic biét vé mic tang néng ¢4 K* giita KHC va MTP
O cdc thdi di€m nghién ciru, mic ting néng d6 K* KHC nhiéu hon MTP.
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- Néng 46 Na* dich bao quan KHC va huyét tuong MTP:

200 -
180 -
160 -
140 -
120 -

1

NOng 46 Na+ {mmoirl)

88888

7

14

n

Thai diém nghisn civ ingdy)

Biéu dé 3.3.14: Noéng do Na* dich bdo qudn va huyét tuong theo théi gian.

Nhan xét: C6 su gidm néng 36 Na* dich bao quin va huyét twong (p < 0,001)
& ca hai loai m4u bao quan, ¢6 sy khic biét vé mic giam ndng d6 Na* gitta KHC va
MTP & cac thai diém nghién citu, mic gidm néng d6 Na* KHC nhiéu hon MTP.

~ Nong do CI' dich bao quan KHC va huyét tvong MTP:

140 ey
ekl
120 T e e
o
E ‘m 7 dehk ik - e
ek
E w 1 ok
O -
10O~
@ 4]
'5 —e— KHC
z 201 —a— P
n T T 4"
) 7 14 21 28 35 42
Thai didm nghidn cou (ngay)

Bidu d6 3.3.15: Néng dé CI dich bdo qudn va huyét tuong theo thoi gian.

Nhan xét: C6 sy giam nong d6 Cl" dich biao quan vi huyét wong (p < 0,001)
va khong thay khdc biét mifc giam ndng d6 Cl" & hai loai mau bio quan.
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- Nong dé canxi dich bao quan KHC va huyét twong MTP:
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Biéu d6 3.3.16: Néng dé canxi dich bdo qudn va huyét tuong theo thdi gian.
Nhian xét: C6 sy ting ndng d6 canxi dich bio quan va huyét twong (p < 0,01;
p< 0,001) & ca hai loai m4u bdo quan, khong c6 su khdc biét vé mifc ting n6ng dd
canxi giita KHC vad MTP & céc thdi diém nghién ctu.

- Hoat d6 LDH dich bao quan KHC va huyét tvong MTP:
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Biéu d6 3.3.17: Hoat dé LDH dich bdo qudn va huyét twong theo thoi gian.
Nhan xét: C6 s ting hoat 30 LDH dich bao quan vi huyét tuong (p < 0,001)
& ca hai loai m4u bao quan, c6 s khéc-biet vé mifc tang hoat 46 LDH giita KHC va
MTP & thosi diém nghién cidu ddu tién, mic ting hoat d6 LDH dich bao quan nhiéu
hon huyét tuong.
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Vé tuong quan giira cac thong so thu duge chiing toi thay:

- C6 twong quan nghich chat ché giita hoat 46 PK héng cdu véi néng do K*
dich bao quan KHC

Y=1351-0,176x r=-0,86 p<0,01

- C6 tuong quan thuin chit ché giita miic MDA huyét tin v6i néng d¢ Hb
dich bao quan KHC

Y =1,2147+0,3137x  r= 0,70 p<0,05

- C6 tuong quan thuan chat ché giita ndng d6 K+ v6i ndng d6 Hb dich bao
quan KHC

Y =15,618 +212,01x r=-0,82 p<0,01

3.3.6. Hinh anh héng cdu & cac thoi diém nghién ciu.
3.3.5.1. Hinh dnh hdng cdu trén kinh hién vi dién tit quét.

Qua kinh hién vi dién tir quét chiing t6i di ghi dugc hinh anh héng cu & cic
thoi diém nghién ciu:

- Hong cdu ngay bdo quan dau tién c6 hinh dia 16m 2 mat dic trung ciia hinh
dang héng cdu binh thudmg (anh 3. 1).

B

Anh 3.1: Hoéng cdu bdo qudn ngay thic 1 (HVPTQ X 5.000)

- Hong cdu sau 7 ngay duge bao quan trong dung dich bdo quan, di xust
hién gai tho, thdp trén bé mat mang clia mot vai héng céu, xen 14n véi nhimg héng
cdu binh thudmg (anh 3.2).



Anh 3.2: Hong cdu sau bdo qudn 7 ngay (KHVDTQ x 3.500)
- Héng cu sau 14 ngdy bio quan, mat do h6éng cdu cé hinh gai tang lén, s6
gai tho thép trén bé mit hong cdu nhiéu 1én, xen 14n v6i nhitng hong cdu binh
thudmg (anh 3.3).

Anh 3.3: Hoéng cdu sau 14 ngay bdo qudn (HVPTQ x 3.500)

- Héng cdu san 21 ngay bao quan, mat do héng cdu gai ting hon, s6 lvgng
gai trén bé mit héng cdu nhiéu, xudt hién cdc gai cao chan nho, cdn rit it héng ciu
c6 hinh dang binh thudng (anh 3.4).
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Anh 3.4: Héng cdu sau 21 ngay bdo qudn (HVPTQ x 3.500)

- Héng cdu sau 28 ngay bao quin, mat 49 héng ciu cé gai cao, chan nho

tdng lén, xen 14n vdi nhitmg hong cdu c6 gai tho thip, chan rOng, xuit hién hong cdu
c6 gai thdp chan nhd, lic dic con mot vai héng cdu binh thudng (dnh 3.5)

Anh 3. 5: Hong cdu sau 28 ngay bdoe qudn ( HVDTQ x 3.500)

- Hong cdu sau 35 ngay bio quin hdu nhu bi€n dang thanh héng cdu gai, s6
gai trén bé mit hong cdu ting hon (anh 3. 6).



Anh 3. 6: Hong céu sau 35 ngay bdo qudn (HVPTQ x 3.500)

- H6ng cdu sau 42 ngay bao quan, bién dang hoan toan thanh héng cdu gai,
trén bé miit hong cAu toan gai véi cdc hinh thii gai thé thdp chan rong, gai cao chan
nho, gai ngin chan nho (anh 3.7).

Anh 3.7: Hinh dnh héng cdu bdo qudn ngay thic 42 (HVDTQ x 3.500).
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3.3.5.2. Hinh dnh héng cdu qua kinh hién vi quang hoc.

Duéi kinh hién vi quang hoc chiing 16i d4 ghi dugc hinh dang héng cdu bién
ddi theo thdi gian bio quan nhu sau:
¢ Hinh dang héng cdu trong méu toan phén ngdy diu bio quin bing dung dich
CPD-A1 (énh 3.8).

@@ @®

%é@g@%@

@ Qq%@@)@
® '@{@' o

agﬁo@Q
D A~ ﬁ@@m()@ @@@em P
Anh 3.8: Héng cdu ngay déu bdo qudn (HVQH x 800)
+ Héng cdu c6 kich thudc d6ng déu, héng cdu ¢6 hinh dia 16m 2 mit dic trung clia
hinh dang héng cdu binh thuong.
+ Ranh gi6i cdc hong ciu nhén r5, khong thdy cé héng cdu gai.

¢ Hinh dang hong cdu trong mdu todn phéin ngdy thit 7 sau bdo qudn (dnh3.9)
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Anh 3.9: Héng cdu ngay thit 7 sau bdo qudn (HVQH x 800)
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+ Phén 16n h6ng ciu vin c6 hinh dang kich thudéc binh thutng.
+ Xu4t hién mot s6 it héng cdu c6 dudng kinh nhd hon binh thudng v mét vai
héng ciu c6 gai thip & mang.

¢ Hong cdu ngay thit 14 sau bdo qudn (dnh3.10)

@

Anh 3.10: Hong cdu ngay thir 14 sau bdo qudn (HVQH x 800)

+ Da s6 hdng cdu vin ¢6 hinh dang kich thudc binh thudng
+ S8 héng cu c6 gai thap dudng kinh nhd xuft hién tang 1én xen lin véi nhiing
héng c4u binh thudng nhimg khong thay hong cu bi v3 hodc x4c héng cdu.

¢ Hong cdu ngay thit 21 sau bdo qudn (dnh 3.11)
RO, Sl P

Anh 3.11: Hong cdu ngay thiz 21 sau bdo qudn (HVQH x 800)

Bén canh nhimg héng cdu binh thudng, xuit hién nhiéu héng ciu gai dudng
kinh nhd, gai cao; mdt s6 hong cdu bién dang méo mé.
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¢ Hong cdu ngdy thir 28 sau bdo qua’n (é’nh 3 12)
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Anh 3.12: Hong cdu ngay thi 28 sau bdo qudn (HVQH x 800).
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+ S6 lugng héng cdu c6 gai cao chan nhd ting lén, xen 14n vdi nhimg héng cdu c6
gai thdp chan rong.

+ Bén canh héng cdu c6 hinh dang binh thudng c6 mét s6 héng cdu méo mé bién
dang.

¢ Hong cdu ngay thir 35 sau bdo qudn (dnh3. 13)

Anh 3.13: Hong cdu ngay thit 35 sau bdo qudn (HVQH x 800)

+ S6 lugng héng cdu binh thudng gidm hin.
+ 56 hrgng héng ciu c6 gai cao dudng kinh nho xuét hién nhiéu.
+ Xen ké HC binh thuong 12 mot s6 héng céu gai bi€n dang hodc bi va.
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¢ Hong cdu ngay thit 42 sau bdo gqudn (dnh3.14)

Anh 3.14: Héng cdu ngay thit 42 sau bdo qudn (HVQH x 800)

+ S8 lugng hdng cdu gai c6 kich thude nhé, bi€n dang chiém da s6.
+ Rai ric ¢6 mot it héng ciu hinh dang binh thudng.
* Nhdn xét chung:

Hong cdu gai xudt hién nhiéu dén tir giai doan ngdy thit 21 sau bao quan, xu
hudng xust hién héng cdu gai mic d6 vira phai cho d&n ngay thit 28 sau bio quan.
Tix ngay thir 35 sau bao quin, s6 hong cdu gai ting manh trong khi s6 héng cin
binh thudmg gizm hin.

Két qua x4c dinh su bién déi hinh thai HC dwéi kinh hién vi Axioplan 2.

Chi tiéu s& lugng hinh théi: ty 1& % cia tng s6 héng cdu binh thutng / téng
s6 (hinh ciu binh thudng + héng cdu gai) ¥ méi miu va tri s6 trung binh % & mbi
nhém méu theo thoi gian bdo quan. 7 nhém nghién cifu tai ngay 1, 7, 14, 21, 28,
35, 42, mbi nhém gém 6 miu, méi miu do trén 3 titu ban, vay s6 n dugc khio sét
clia m6i miu duge x4c dinh 13 (6x3) = 18.
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Bdng 3.9. Ty 1¢ % hong cdu binh thuong/(Hong cdu binh thuong + Héng cdu gai) theo thoi gian

bdo qudn; (n = 18)

S Nedy 1 7 14 | 21 | 28 | 35 | 42
¥ 837 | 670 | 60,1 | 568 | 518 | 384 | 27.6
SD 730 | 559 | 483 | 382 | 883 | 11,87 | 7,52
™VIe% 100 | 8004 | 71,80 | 67,86 | 61,88 | 4587 | 32.97
P <001 | <001 | <0,01 |<0,001]|<0,001]< 0,001
* Nhan xét chung:

- Két qua bang 3.9 cho théy ty 1¢ % hong cdu binh thudng gidm din theo thdi gian
bao quén.
- Ty 1¢ % hong cdu binh thudng c6 xu huéng gidm dén theo théi gian bio quan &
t4t ca cdc miu nghién cim. Su sut gidm ty 1¢ % hong ciu binh thudng & ngay thif 35
sau bio quin 12 nhidu hon so véi cdc thdi diém trude va duge trinh bay & biéu d6

sau:

Ti ¥ % HC bink thisdmg/Téng 36 (HC bisk

thutmg + HC gai)

8

g

& 8 8

20

14

21

28

Thoi diém nghién ciu (ngiy)

42

Biéu db 3.18. T¥ I¢ % héng cdu binh thuong/ (HC binh thuong + HC gai) cia
cdc mdu nghién citu theo thoi gian bdo qudn
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CHUONG 4

BAN LUAN
4.1. BAN LUAN VE KET QUA NGHIEN CUU TREN CAC TRUONG HOP
NHIEM CHI MAU
Cdc thong sé huyét hoc.

Céc nghién citu vé nhiém d¢c chi thuc nghiém cia nhiéu tdc gia di cho thdy
tdc dung d6c clia chi lén hé théng tao huyét. Trong nhiém doc chi c6 biéu hién
thi€u mdu gidm s6 lwong hdng cdu, hong cdu bét thudng, da hinh dang, gidm ndéng
46 Hb, giam Hct, gidm thé tich trung binh clia héng cdu trén thuc nghiém {77, 87,
88]. Nghién cttu trén nhilng cong nhin tham nhiém chi, Hu H, va cong su thiy
ring, & nhimg ngudi ¢6 méc chi m4u dudi 8,3 ng % khong c6 sy thay d6i néng do
Hb va céc théng s6 huyét hoc khéic [85]. Trong mot nghién citu khéic, ngudi ta da
xéc dinh ham lugng chi trong xvong binh cheé va thiy c6 sy twong quan nghich véi
ndng 46 Hb, Hct, mic dit ham lwong chi mdu khong cao { 87}

K¢t qua nghién citu clia chiing t6i ciing twong tu nhy clia mot s& tac gia trén.
Su twong quan giita néng d6 chi méu va s6 luong héng ciu, ndng d6 Hb & nhitg
cong nhan tifp xiic v6i xdng chi 1& tvong quan nghich v6i r = - 043 va
r = - 0,32 v6i p < 0,05. Riéng ham lugng chi va Het c6 twong quan rét it. Két qua
chiing t6i thu duge da chia theo nhém va so sdnh sir khdc biét giita cic nhém.
Chiing t6i nhén thdy ring, cdc chi s6 huyét hoc SLHC vi néng d6 Hb nhém 2 thap
hon nhém 1 khéng c6 ¥ nghia théng ké. Trong khi, c6 su khdc biét giita nhém 1 va
nhom 3, diéu ndy c6 thé 1y gidi rdng: nhém 2 1A nhém c6 ndng o chi méu i trén
20 ug % d¢n dudi 40 pg % (trung binh 12 28,72 + 5,59 ug %) chua phai 12 nhém
nhi€ém doc chi ma 13 tham nhiém chi. Do v4y, hé théng tao huyét & nhing trudmg
hop clia nh6m 2 di bi anh hudng nhung c6 bi€u hién bii trir. C6 hién twong ting
héng cdu hat kiém trong cdc trudng hop nhidm chi vi c4c héng cdu non trong tuy
xuong con chifa cic base purin va pyrimidin, cic nucleotid, cdc polynucleotit chua
bi thodi héa hét do enzym 5' pyrimidin nuclease gidm hoat tinh. C4c héng c4u hat
kiém bj huy dong ra miu ngoai vi sém d€ bi trir cho chifc nang ciia héng cdu trong
nhiém chi [88, 103]. Ban luan vé tic d6ng ciia chi 1én hé th6ng tao huyét di duogc
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nhiéu nghién citu dé cip & cdc khia canh khic nhau va di két luan ring cé su
tuong quan thuin gitta néng d6 chi mau v6i néng d6 ALA méu va nudc tiéu. Néng
d6 ALA dugc coi nhu 13 mot ddu hiéu cia nhiém chi [90, 102].

Mot nguyén nhan khéc din dén thi€u mdu trong nhiém ddc chi do chi lam
giam céc yé&u t6 cin thiét cho qua trinh tao héng cdu clia mot s6 t€ bao. Tén thwong
than trong nhiém doc chi ciing din dén thi€u yéu t6 tao héng cdu erythropoietin
[115, 129]. Chi tdc dong 1én cic protein mang héng cdu, lam gidm hoat tinh ciia
Na*/K*-ATPase din d&€n giam tinh bén vilng clia mang hdng cdu [79].

Hoat 46 cdc enzym chong oxy héa.

Vé anh hudng chia chi 1én hoat 40 mot s6 enzym chéng oxy héa da duge
nhiéu tac gia nghién citu. Cic tic gia chti yéu di di sau nghién citu co ché tic dong
ctia chi dén qua trinh sdn sinh ra g6c ty do (oxy hoat dong) [42, 152].

Nhiéu nghién citu in vivo, in vitro da cong b6 vé tic dung doc ciia chi 1én siic
bén ciia mang héng clu do lién quan d&n qud trinh peroxi héa lipid mang [135].
Cic nghién ciru trén héng cdu ngudi nhiém chi ciing cho thdy c6 biéu hién ting
peroxi héa lipid mang théng qua ting malonyl dialdehyt (MDA) huyét thanh [42,
136, 152].

Vai trd tién oxy héa ciia ALA ciing duge minh chitng qua nghién ciu in
vitro: ngudi ta tiém phic mac chut v6i liéu 40mg ALA/kg cin ning trong 15
ngdy. Két qua nghién ctu cho thdy giai doan d4u c6 s ting hoat d6 cta Cu-Za -
SOD bao tuong va Mn-SOD ty thé clia t&€ bio mot s6 mo [89].

Mot s6 nghién cidu khdc lai c6 két luan ring c6 sy ting miic peoxi héa lipid
mdu lam giam hoat d9 SOD huyét thanh khi n6ng d6 chi m4u ting [79, 136]. C6
thé nghi rdng, trong cdc trudng hop nhiém chi do phan fng ty oxy héa ciia ALA
1am san sinh oxy hoat ddng. Oxy hoat d0ng s& lam ting peoxi h6a acid béo chwa no
cia huyét thanh va clia mang t€ bao ciia cdc mo, lugng oxy hoat dong giam din
dén hoat d¢ SOD giam. Vi vay, qud trinh peoxi héa lipid 1am gidm oxy hoat d6ng
s& ¢ ch€ enzym SOD. Nhiéu téc gid 48 nghi mic peoxi héa lipid 14 mot trong
nhimg d4u hi¢u theo do6i stic khoe cha nhitng cong nhan 1am viéc trong diéu kién
ti€p xtc véi chi [89].
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S giam hoat d¢ SOD trong nhiém chi con c6 thé do chi thay th€ c4c ion kim
loai nhir Cu, Zn, Mn, trong khi cdc ion kim loai nay rét cdn cho hoat d6ng xiic tic
cia SOD. Su gidm hoat d SOD va su giam hoat 46 GPx héng c4u khi nong d6 chi
miu cao ciing di dugc cong bs {89, 136]. Sy giam hoat 46 ciia GPx ¢6 thé 1a do
giam selen mdu khi chi méu tang, vi selen 1a thinh phin cfu tao clia enzym GPx. Ké
qua nghién ciiu cla ching i ciing cho thdy sy twong quan nghich gifia hoat d6 GPx
héng cdu v6i néng d6 chi miu véi he s6 twong quan r = - 0,57 var = - 0,46 v6i
p <0,05.

Trong qué trinh d4p {ing cua t€ bio mau chong lai stress oxy hoéa gy ra do
chi ¢6 su tham gia tich cuc cha enzym G6PD. Chuyén héa glucose clia héng cdu
theo con dudng hexose monophosphat ma khéi ddu 12 phan éng xic tic cia G6PD
nhim cung cfp NADPH cho c4c qué trinh chéng oxy héa gay nén do chi. Vi vay,
trong nhiém d6c chi hoat 46 G6PD ting lén, bén canh d6 hoat d6 GR lai gidm.
Hoat dd GR giam do thi€éa NADPH vi NADPH phai ding dé tung hda oxy hoat
dong sinh ra bdi su ¢ ALA do chi [46, 89].

Két qua nghién ciu cia chiing tdi ciing cho hinh &nh twong tw. D6 12 ¢6
twong quan nghich giita hoat 46 GR hdng cdu (tinh theo U/gHb) va ndng do chi
méu véi hé s tuong quan r = - 0,43 véi p < 0,05.

Nhiéu nghién ctru cho thdy sy ting cé ¥ nghia MDA huyét thanh & nhiing
con vat nhiém chi 12 do oxy hoat d0ng d4 gay peroxi héa lipid din dén hinh thanh
san phim aldehyd. San phém aldehyd nidy s& lam gidm glutathion dang khir (GSH).
GSH duogce coi nhu 12 yéu t6 quan trong ciia hé thong chéng oxy héa & t& bao dong vat
c6 v, ty s6 GSH/GSSG dugce coi nhir 12 yéu t6 dic trung ddnh gi4 stress oxy héa [79,
1361

Chi khoi mao phan ng sinh g6c tr do ngoai co ché thoéng qua su & ALA con

do qué trinh tr oxXy héa Hb thanh MetHb. Ngudi ta nhén thy, néng d6 MetHb ting &
nhilng truong hop nhiém chi [90).
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4.2. BAN LUAN VE KET QUA NGHIEN CUU TREN CAC TRUONG HOP

THIEU MAU TAN MAU

Mot 56 thong s6 huyét hoc.

Két qua bang 3.4, ching t6i nhan thdy nhém bénh tan mdu do thi€u hut enzym
G-6-PD, PK hong cdu, HbH, B-thalassemia, tan médu mién dich hay do cic nguyén
nhan khéc déu c6 tinh trang thi€u m4u. Biéu hién thi€u m4u qua c4c théng s6 huyét
hoc 1a gidm: s6 lugng héng cdu, n6ng 36 HB, ty 1¢ Hct so v6i nhém ching rd rét (p
< 0,01). Vi cdc bénh nhin tan miu déu c6 sy phd huy héng cdu qud mirc binh
thudmg, ddi s6ng héng cdu rit ngdn nén mac di tuy xuong c6 ting sinh ciing khong
bir lai duge mitc dO tan mau.

Ty 1& HCL trén cdc nhém tan mdu déu cao hon nhém ching mot cich ro rét
(p < 0,001) ¢6 lién quan dén sy pha huy héng cdu qui mifc binh thudng nén gy ra
tinh trang thi€u méu. Co thé phin ng lai bing cich ting sinh hong cdu tai tuy
xwong nhim bi lai lugng héng cu di v&, vi thé ty 1é héng cdu ludi ting trong mau
ngoai vi clia t4t ca c4c bénh nhan thi€u mdu tan m4u. Binh thudng, ty 1¢ hong clu
ludi trong méu ngoai vi chi 0,5-1,5%, nhung trong tan méu ty I¢ hong clu ludi cé
thé ting lén dén 10-30% [84].

Nhur vy, & bénh nhin tan mdu ching t6i thiy c6 tinh trang thi€u méau tir nhe
dén ning, tang ty 1¢ héng cdu ludi.

Hoat d¢ G-6-PD héng cdu.

Két qua trong bang 3.5, cho thdy hoat 49 G-6-PD héng cdu & nhém nghién ciu
cao hon nhém chitng. Vi G-6-PD xiic tic phan tng md ddu chu trinh pentose
phosphat, trong chu trinh ndy nhiéu NADPH dugc tao ra dé cung cdp cho céc
enzym chong oxy héa cia héng cdu. Khi ty 1¢ NADPH/NADP th4p s€ hoat héa G-
6-PD lam ting cudng chuyén héa glucose theo con dudng nay d€ cung cdp NADPH
cho héng cdu. Trén cdc bénh nhan tan médu, trong con tan méu nhu cdu NADPH
cao hon dé cung cép cho qui trinh chéng oxy héa, bio vé héng cdu chong lai cdc
tic stress oxy héa, vi vay chuyén héa glucose theo con dudmg hexose
monophosphat dwrge ting cudng, hoat 46 G-6-PD héng ciu ting lén nhim dip ing
nhu cdu chia héng cdu. Hoing Hanh Phdc nghién ciu trén tré bénh Hb (HbH,
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HbE/Bthalassemia) nhan thiy hoat ¢ G-6-PD hong cdu (9,52 IU/gHb) cao hon so
véi nhém chitng (4,86 TU/gHb) c6 ¥ nghia thong ké [25].
Hoat 46 PK hong cdu.

Hoat d6 PK héng cu clia nhém nghién citu duge thé hién trong bang 3.5, Hoat
d6 PK th4p chi gip & 2 bénh nhan, cdc bénh nhan tan mdu c6 hoat 46 PK héng cdu
cao hon nhém chimg mot cich ro rét (p < 0,01 va p < 0,001).

Hoat d6 PK hdng cdu ting cao trén cic nhém bénh nhin tan méu: thi€u hyt
G-6-PD, HbH, B thalassemia, tan mdu mién dich hay tan mfu do cic nguyén nhan

khic. Khi PK hong ciu cao thi chuyén hda glucose theo con dudng Embden
Meyerhof ting lén d€ tao ra nhiéu ATP cho héng ciu sir dung.

Trén bénh nhi HbE/ Bthalassemia, Hoang Hanh Phdc nhan thdy hoat 46 PK
héng cdu cao gip 3 14n nhém chimg [25]. Nguyén Hiru Chdn va cOng su nghién
ciiu trén bénh nhan HbH nhan théy hoat d6 PK héng cdu Ia 382,42 + 68,00
mU/10°HC cao hon 1,7 14n so v6i nhém ching (226,14 + 47,24 mU/10°HC) [7].

Néng d¢ 2,3-DPG mdu.

Theo két qua nghién ctu bang 3.5, néng d6 2,3-DPG méu toan phéin cao & cic
bénh nhén tan méu so vdi nhém chimg.

2,3-DPG 1a mét san phérh chuyén héa trung gian clia glucose theo con dudmg
phan, 2.3-DPG tham gia diéu hoa 4i luc hemoglobin véi oxy, nén 6 vai trd dac biét
quan trong trong hdéng cdu. Néng d6 2,3-DPG trong héng cdu cao gép nhiéu ldn
trong cic t€ bao khic cha co thé. Néng 46 2,3-DPG trong héng cdu duge diéu
chinh bdi hoat 46 cdc enzym tham gia chuyén héa glucose nhiim diéu hoa 4i lrc Hb
véi oxy sao cho viéc cung cdp oxy cho co thé dugc thuan loi.

Trong cdc nhém nguyén nhan khic nhau gay ra tan mdu ngoai trir thi€u hut G-
6-PD chiing t61 nhan thdy hoat d6 G-6-PD, PK héng cdu déu ting cao hon nhém
ching nén chuyén héa glucose dugc ting cudng & ci hai con dudng nhim tao ra
nhiéu ATP, NADH, NADPH cho hoat dong chitc nang va chong oxy héa clia héng
cau. Do vay, néng do 2,3-DPG ciing cao hon so v6i nhém ching. Trén bénh nhan
thalassemia c6 tang ty I¢ HbF, HbA, lam ting 4i luc giita hemoglobin véi oxy gay
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can trd cho su vin chuyén, gidi phéng oxy cho co thé. Vi vay, ting néng d6 2,3-
DPG & nhiing bénh nhan nay g6p phdn lam gidm 4i lvc ciia hemoglobin véi oxy,
tang cudng gidi phéng oxy cho co thé, day 1 co ch€ thich nghi cha co thé, Trude
d6, Nguyén Hitu Chén, Hoang Hanh Phic nghién ctu vé néng d6 2,3-DPG trén
bénh nhan Hb (HbH, HbE/ Bthalassemia) ciing cho két qua twong tu, néng d6 2,3-
DPG & nhém bénh nhan Hb ting 2,15 14n so véi nhém chimg [7, 25].

Néng d6 MDA huyét tuong.

MDA 1a san phdm cu6i cling clia qué trinh peroxi héa lipid, né duge ding dé
gidn 1iép ddnh gi4 tinh trang peroxi héa. Cé thé dinh lugng néng d¢ MDA trong
huyét tuong hodc trong méu toan phdn bing phin tng mau véi thiobarbituric acid.
Néng 46 MDA huyét tuong ting tuyén tinh vdi mitc 46 peroxi héa lipid, do vay dé
dinh gid mic peroxi héa lipid trong 46 c6 lipid mang héng céu, ching to6i dinh
lwgng néng 40 MDA huyét tuong ctia cic nhém bénh nhan tan méu. Két qua bang
3.6 cho thiy néng d6 MDA huyét tuong ciia nhém bénh nhan tan méu cao hon so
véi nhém ching.

Theo nghién cifu trén nhimg bénh nhan thi€u m4u thi€u sit, néng 40 sit huyét
tuong th4p, mic peroxi héa lipid th4p hon & héng ciu binh thudmg va thip hon 15
rét mic peroxi héa lipid trén bénh nhén thalassemia c6 néng d¢ sit huyét thanh
cao. Nong 46 MDA, huyét tvong bénh nhan béta thalassemia thé ning cao hon trén
hdng c4u binh thudmg [137]. Tuong ty nhu vay, Adamet Meral nhén thdy néng d6
MDA huyét twong & bénh nhan beta thalassemia cao hon so véi nhém chitg va
nhém thi€u mau thi€u sat [109]. Trong khi d6, néng d6 vitamin E & c4dc bénh nhén
béta thalassemia theo nghién cttu mot s6 tic gia thdp hon binh thudng nén c6 thé vi
th€ kha néng bao vé d6i v6i qud trinh peroxi héa trén bénh nhan nay giim. Nhu vay
sdt huyét thanh c6 4nh hudng rat 16n dén qué trinh peroxi héa lipid. Viéc diéu tri
théi st trén bénh nhan tan miw c6 thé phdn nao han ché qué trinh peroxi héa lipid?
Vi vay c6 thé sir dung néng d6 MDA d€ d4nh gi4 tinh trang peroxi héa lipid ciing
nhu theo d6i qud trinh diéu trj?
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Hoat dé GPx héng cdu.

Trén nhitng bénh nhan P-thalassemia ngudi ta nhan thdy c6 sy gidm ndng 4o
selen huyét thanh va ting hoat 40 GPx so véi héng cfu binh thudmg, viéc bd sung
selen 1am ting néng do selen huyét trong, déng thoi 1am giam hoat 46 GPx so véi
trwée khi bé sung [137]. Nhu vy trong B-thalassemia c6 su thi€u selen, vi thé gép
phén 1am ting hoat d6 GPx. Nghién cifu nay ching t6i chi do hoat 46 GPx ma chua
xé4c dinh ndng d6 selen trén céc nhém nguyén nhan tan méu khdc nhau nén khong
thé biét c6 su thiéu hut Se trén cdc bénh nhéin hay khong ?

Hoat d6 SOD hong cdu.

Trong co ch€ chéng oxy héa trong hdng cdu thi SOD c6 vai trd md& man quan
trong, chuyén superoxid anion thanh hydroperoxid dé€ ti€p tuc phan gidi dén khi
khong con doc hai cho co thé.

Bang 3.6, cho thdy hoat d¢ SOD héng cdu & nhém bénh tan méu cao hon nhém
chiing. Phai ching vi sy ting qu4 trinh oxy héa & héng cdu bénh nhin tan miu do
tic dong cila stress oxy héa nén hong cdu ting cudng hoat dong chéng oxy hda,
tang hoat d0 enzym SOD giiip hong cfu chéng oxy héa, bio vé& mang héng cdu
trudc cdc tic nhan oxy héa. Hoat d¢ SOD héng cfu trung binh trén bénh nhan -
thalassemia cao hon nhém chiing ciing 12 nhédn xét cha Adamet Meral trén bénh nhi
B-thalassemia thé ning (2420 TU/gHD so v6i 1660 IU/gHb) [109]. Nghién cifu clia
tic gia Dang Thi Tuyé&t Minh trén tré HbE/B-thalassemia ciing ¢6 cing nhén xét,
hoat d¢ SOD héng cdu ting gdp 3.5 14n nhém chimg (3892 + 1812 IU/gHDb so véi
1040 . 327 1U/gHb nhém ching) {22]. Hoat 46 SOD héng c4u ting cao nhim loai
bo gb¢ O, trong hong c4u, bdo v& héng cdu. C6 thé tan mau do cic nguyén nhan
khdc n6ng d6 O, trong héng cdu ciing ting cao, lam cho hoat d6 SOD héng cdu
tang. Tuy nhién, chua c6 két qua nghién citu v& néng d6 O,™ & c4c benh nhan tan
mau do nguyén nhan khic, nén day chi 12 mot gia thiét cé thé xay ra.
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Khd ndng chong oxy héa toan phin huyét tuong (TAS).

Mot trong nhilng thong s6 d4nh gia kha nang chdng oxy héa trén cdc d6i tugng
nghién citu 1a TAS. TAS phu thudc vao cc chat chong oxy h6a hda tan trong huyét
twong nhu GSH, vitamin A, vitamin E, vitamin B2...cac polyphenol.

Bang 3.6 cho thdy TAS gidm trén bénh nhan thi€u mdu tan mdu so v6i nhém
chitng.

Kha nang chéng oxy héa todn phén guan trong, gép phin bio v& héng ciu
chong lai céc stress oxy héa thudmg xuyén tic dong. TAS giam nhe trén bénh nhan
thi€u hut G-6-PD phiai ching vi NADPH it dugc tao ra do chu trinh pentose
phosphat bi e ch€ moét phdn do thi€u hut G-6-PD? NADPH duy nhét duoc tao ra
trong chu trinh pentose phosphat & t€ bao, khi giam hoat 46 G-6-PD, NADPH dugc
tao ra it hon nén tdi tao GSH tir GS-SG giam tir 46 anh hudng dén TAS. Tuy nhién
TAS con giam trén bénh nhan HbH, tan mdu mién dich c6 thé do nhu cdu cdc chit
ch6ng oxy héa khong c6 ban chét enzym trén nhilg bénh nhan nay ting do c¢6 su
ting tinh trang peroxi héa lipid. Néu con kha ning b trix thi néng d6 cia TAS binh
thudng hoic gidm nhe, nhung khi khéng con kha ning bix trir thi n6ng d6 TAS sé
giam so véi nhém chimg. Nong d6 TAS trén bénh nhan B-thalassemia khong khac
biét so v6i nhém chiing ciing 12 nhin xét cua tdc giad Dang Thi Tuyét Minh (1,14
0,31 mmoi/l so véi 1,18 £ 0,33 mmol/1) {22].

Su khéc biét niy c6 thé do mot co ch€ chung véi t4t ca cdc bénh nhan thi€e miu
tan mdu. D6 14 viéc tang ty 16 hdng cdu luéi gay ra ting hoat d6 cdc enzym c6 méi
twong quan déng bién v6i né nhu PK. Su gidm néng d6 hemoglobin lam tang hoat
d6 cic enzym c6 méi tuong quan nghich bién v6i né nhu SOD, Gx, G-6-PD héng
cdu. Dong thoi véi sy ting hoat 460 G-6-PD, PK 1a sy ting néng d¢ 2,3-DPG do
chuyén héa glucose trong héng cdu tang, hoac dé ddp ng nhu c4u co thé. Miic do
peroxi héa lipid mang hong ciu tang trén tdt ci cic nhém nguyén nhan giy tan
médu vi c6 cic diéu kién thusn 1gi nhu qud tai sat, tang néng d6 oxy tu do, bat
thudng c¢6 sin vé€ hemoglobin, enzym, mang héng cdu gdy tén thuong mang, 1am
cho héng ciu trd nén dé& v khi c6 tic nhan oxy héa tic dong. Hoat d6 cdc enzym
chéng oxy héa SOD, GPx hdng céu ting c6 tic dung bdo vé héng cdu gép phdn
loai bd tic hai clia céc tic nhan oxy héa. TAS thudng gidm trén cac bénh nhan so
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v6i ngudi binh thudng c6 thé do hé thdng chéng oxy héa phai thudng xuyén ting
cutmg hoat dong trong khi céc chét chéng oxy héa khong dwgc bd sung thudng
xuyén gy thi€u hut mic phai.

Thiéu hut G6PD héng cdu 12 bénh 1y enzym dugc mo ta va nghién ciu nhiéun
trén thé€ giéi nhung & nudc ta ddy la nhimg trudmg hop it duge cong bd. Nghién cifu
cho thdy hoat d6 PK héng cu ting cao nhung néng d¢ 2,3-DPG gidm thép so véi
nhém ching. Mitc d6 thi€u hut G6PD & mifc d6 trung binh phid hop véi két qua
nghién citu cha cic tdc gia trong nudc khic [5].

Lan ddu tién 2 trudng hop thi€u hut PK hong cdu duge phét hién & nudc ta. Két
qua nghién ciu con han ché, nhumg c¢6 cing quy luat thay déi chi s& sinh héa nhu
bénh nhéin tan mau.

T6m lai nghién cifu trén cic bénh nhan thi€n miu tan miu chiing t61 nhén thay
c6 sy ting cudng hoat dong chuyén héa glucose va chéng oxy héa trén bénh nhan
ndy song song vdi tinh trang ting miic peroxi hda lipid.

4.3. BAN LUAN VE CAC KET QUA NGHIEN CUU TREN MAU LUU TRU
4.3.1. Vé thoai héa glucose hong ciu.

Cho di mau bao quan duéi cic dang khic nhau nhu KHC, MTP héng ciu
trong d6 phai s6ng dé chd truyén vao cho ngudi bénh. DE duy tri chirc ning vi bao
vé¢ héng cdu, cic chuyén héa vin dién ra trong héng cdu, dic biét 1a thodi héa
glucose, glucose héng ciu thodi héa theo ca hai con dudmg con dudng dudng phin
va con dudng pentose phosphat. D€ c6 thong tin vé thodi héa glucose chting t6i tién
haoh xic dinh n6ng d¢ glucose dich béo quin KHC, huyét twong MTP; hoat d6 PK
héng cdu; ndng 46 2,3-DPG mau; néng d6 lactat, pH dich bio quin KHC va huyét
twong MTP theo thdi gian bio quan va hoat d6 G6PD héng ciu.

- Nong d¢6 glucose dich bdo qudn KHC va huyét tuong MTP:

K&t qua nghién citu cilia ching t6i thu duge cho thdy néng d6 glucose dich bio
quan KHC va huyét twong MTP giam manh theo thdi gian bao quan. Két qua ndy
chiing t6i thdy ring hong cdu luu trit tiéu thu glucose khd manh. Mic giam néng d6
glucose nhién nhat & thoi diém nghién ctu ngay thit 7va 14, céc thdi diém nghién
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cifu sau mifc gidm it hon. Diéu ndy cé thé nghi ring sau khi da thich nghi trong
diéu kién bao quan héng céu gidm chuyén héa vi chi cdn duy tri sy s6ng chi khong
phai hoat d6ng chic ning.

Nghién citu chia chiing t6i phit hgp vdi két qua nghién ctru cia Latham J.T.
[98] va Trdn Thi Lién [19 ].

- Hoat d¢ pyruvat kinase:
K&t qua nghién citu cho théy hoat d¢ enzym PK héng cdu cia méu bao quan

gidm manh theo thdi gian. O cic miu nghién ciru hoat 46 PK héng ciu gidm gin
nhu ¢6 quy luat giéng nhau ké ca KHC va MTP,

Nghién ctu vé hoat 3¢ PK héng cdu mdu luu trit chua duge nghién ciu & Viét
Nam. Tuy vay, két qui nghién ciru cha ching t6i phi hgp v6i nghién cim cta
Hematol A.J. [82] theo tdc gia ndy thi sy gidm hoat 40 PK hong cdu trong qué trinh
bao quan 14 do mat phosphat hiru co va 0ng ciing déat ra nhitng cau hoi liéu sy giam
hoat d6 PK héng cdu c6 d6ng vai trd quan trong trong truyén mdu hay khoéng.
Ching t6i cho rdng sy giam hoat 36 PK hdéng céu trong qu4 trinh béo quan s& din
dén thi€u ATP, lam giam hoat déng cia bom Na* K* ATPase mang héng cdu. Diéu
ndy chéc s& din dén thay déi tinh th&m clia mang v s& thay déi néng do ion trong
hong c4u va anh hudng cfu hinh dic thi cla héng ciu va chic rang s€ dnh hudng
dén chit lugng mau bao quan.

So sanh mifc gidm hoat do PK héng cdu KHC va MTP & ciing théi diém
nghién citu ngay thi 7, 14, 21, 28 khéng ¢6 khac biét nhung d&n ngiy nghién ctu
thit 35 va 42 miic gidm hoat d¢ PK héng cdu KHC nhiéu hon mirc giam hoat d6 PX
héng cdn MTP. Nhu vay, c6 1€ hong ciu trong MTP thodi h6a glucose t6t hon trong
KHC.

- Néng d¢ 2-3 DPG:

Két qua nghién ctru cla chiing t6i vé& néng d6 2-3 DPG mdu KHC va MTP
ltru tri¥ giam nhanh theo thoi gian bao quan. Sy giam 36t ng6t néng d6 2-3 DPG
méiu bio quin & ngdy thi 7 ¢é thé 1a do & nhimg ngdy d4u sau khi héng cdu
tich khdi ngudi cho mdu va duge bao quan s& khong van chuyén oxy nita va

nhifng phan tir HbO, ciing s& phan ly oxy va thu 2-3 DPG, bén canh d6 chuyén
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héa glucose gidm manh vi vdy it ré sang nhanh 2-3 DPG, cic phan tit 2-3 DPG
lai bi chuyén héa nhanh.

Su giam 2-3 DPG mdu luu trif ¢6 thé do nhu cdu ning lugng cha héng clu
tang, nhu c4u vé 2-3 DPG cua héng cdu khong van chuyén oxy it, nhitng 2-3 DPG
c6 sin khong ding dén sé nhanh chéng chuyén thanh cic san phim chuyén héa
ti€p. Néng do 2-3 DPG con phu thudc vao pH moéi trudng. Trong qui trinh bao
quan kh6i héng cdu, pH cta dich nuoéi giam ddn vi vay ciing dnh hudng dén néng
6 2-3 DPG. Két qua nghién citu ciia chiing t6i phi hop v6i mot s6 téc gis trén thé
gidi nhu Hess J.R., Hill. H.R. [83], Leonart MS., Nascimento A.J. [99] Cic tic gia
nghién ciu néng do 2-3 DPG déu ban luan ring sy gidm dot ng6t 2-3 DPG & nhitg
ngay ddu bao quan va giam dén theo thdi gian bio quin mdu phan dnh chat lugng
méu bao quin. Moi tic gid déu cho ring c4n phii ding nhimg chat cho thém vao
dich bao quan dé€ han ché& su gidm ndng d¢ 2-3 DPG d€ g6p phén nang cao chat
lvgng méu bao quan {83, 99].

Nhiéu nghién ciu cia cic tic gia vé néng 46 2-3 DPG méu bdo quan. Ngudi
ta d3 két luan ring néng d6 2-3 DPG gidm nhanh trong nhitng ngay 7 bao quan. Do
pH anh hudng rat 16n dén néng 46 2-3 DPG. pH gidm s& lam gidm néng do 2-3
DPG. Ngudi ta dd nghién cifu cdc dung dich bao quan cé d6 pH ki€ém va cho thém
chdt giit cho 2-3 DPG khong bi phan hity dé nang cao chét lwgng méu bdo quan
[106].

Trong nghién citu ciia ching t6i két qua cho thdy néu so sdnh giita mitc giam
nong d¢ 2,3-DPG mdu KHC vdi MTP c6 su khdc biét c6 § nghia (p<0,05) & nhimg
thoi diém nghién citu ngay thit 7, 14. & nhitng ngay ddu bio quin méc gidm ndng
dd 2,3-DPG méu cia KHC nhiéu hon mic gidm néng d6 2,3-DPG cia MTP. Nhu
vay, C6 thé thdy chat lugng méu bio quan dudi dang MTP t6t hon KHC it nhitng
ngay diu bdo quan.

Mot nghién ciru khic diing chit bao quan 14 ADSOL cho thdy: néng d6 2-3
PDG va ATP giam manh & nhitng ngay d4u va gin nhir gidm hét & ngay 35 [99].
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- Nong do lactat, pH dich bdo qudn va huyét tuong mdu:

Két qua nghién ctu cho thdy theo thoi gian bao quin néng d¢ lactat dich bao
quan KHC, huyét twong MTP ting nhanh ngay vao ngay thit 7 bao quan. Sy tiéu
thu glucose theo con dudng glycolysis da san sinh lactat; lactat khuyéch tén tir
héng c4u ra dich bao quin va huyét tuong. Sy ting lactat din dén pH dich bao quan
va huyét twong acid dén, diéu nity dnh huéng dén hoat d6 cdc enzym chuyén héa va
néng d6 2-3 DPG mau. Sy ting lactat va gidm pH dich nu6i 13 hau qua cta sy
chuyén héa glucose trong thdi gian bio quan: két qua clia ching 161 phit hop véi tic
gid Trdn Thi Lién [19, 20] va Latham J.T. [ 98].

- Vé thodi hoa glucose theo con duong pentose phosphat théng qua xéc dinh
hoat d6 enzym then chét G6PD hong cdu mdu bdo qudn theo thoi gian:

Nghién ctu hoat 0 enzym G6PD, két qua cho thdy hoat 46 G6PD héng cu
giam din theo thdi gian bdo quan cd & KHC va MTP. So sinh mirc giam hoat 46
G6PD héng cdu giita KHC v6i MTP khong c6 su kbdc biét & moi thdi diém nghién
ciru.

Su giam hoat 30 G6PD héng ciu theo thoi gian bao quan s& thi€u NADP lam
qué trinh tdi tao GSH chéim lai va qué trinh chéng oxy héa sé bi dnh hudng, diéu
ndy cé thé anh hudng dén tinh bén ciia mang Iam t6n thwong mang va dnh hudng
dén chét lugng médu huu triy .

Su giam hoat d6 G6PD c6 thé do lugng enzym phan hity theo thdi gian bao
qudn hodc hoat tinh cita chiing bi anh hudng, ciing c6 thé do néng d6 co chit gidm
anh hudng dén hoat do clia enzym ndy. Cho dii vay, theo thdi gian bio quan hoat
dd GOPD giam dén va gay ra nhiing hau qua do thi€u NADPH. Két qua nghién ciu
cha ching toi phii hop véi nghién citu ctia Leonart MS., Nascimento AJ. [99]

Nhu vay, vé thodi hda glucose hdng cdu méu bdo quin chiing t6i thdy ring ¢
sur giam thodi héa theo ca hai con dudng. C4c san phdm cha thodi héa glucose
nhu ATP, NADPH déu thi€u va s& dn dén kha ning bio vé héng cdu kém,
hong cdu dé bi tén thuong theo thi gian bao quan.
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4.3.2. Vé kba ning chong oxy hda va mic peroxi héa lipid mang hong cdu

mau bao quan theo thoi gian.
- Hoat 46 SOD hdng céu mdu bdo qudn.:

V6i két qua thu duge chiing t6i thiy hoat d6 enzym SOD héng cdn gidm 1o rét
trong sudt qud trinh bao quan tit ngay thit 1 dén ngay thit 42 ca & KHC va MTP.

K&t qua nghién cifu cia chiing t6i cling twong tu nhu cic tic gia nudc ngoai khi
nghién ctiu vé mau luu trit. Theo Aslan. R va cong sy, khi nghién ciu vé sy hinh
thinh MDA va hé thoéng enzym ch6ng oxy héa HC mau bio quan & 6 tii mau toan
phdn duge bio quin bing dung dich CPD-Al, két quéa cho thdy hoat d¢ enzym
SOD gidm dan trong su6t qua trinh bao quan, tir ngay 3 dén ngay 31. Vao ngay thi
13 cia bdo quin hoat d6 SOD giam khodng 10% so vdi ngiy ddu bio quin
(p < 0,01), dén ngay thit 15 gidm khoang 20%. G cusi thoi ky bao quan (ngay thi
31) hoat d6 enzym SOD gidm khoang 30% so v&i ngay ddu bao quan (p < 0,01)
[43].

Mot nghién ctu khic ciia Jozwik. M va cong su vé& anh hudng cia enzym
chong oxy héa lén chét lugng méu bao quin trén 8 tdi mdn toan phdn duge bio
quan bing dung dich CPD-A1 cho thy hoat d6 enzym SOD gidm trong su6t qu4 trinh
bdo quén ti ngay thit 3 d&n ngay 26. Tir ngay thir 20 clia bdo quan hoat d6 enzym SOD
gidm trén 10% so véi ngdy ddu bio quin (p < 0,01) [93].

- Hoat dé GPx hong cdu mdu bdo qudn:

Glutathion peroxidase 1a enzym chéng oxy héa, chi€ém vi tri quan trong th{
hai trong hé théng chéng oxy héa clia héng cdu, sau SOD.

Chiing t6i thdy hoat d¢ enzym GPx héng cfu giam dén theo thdi gian bao
quan, tir ngay thi 1 dén ngay thit 42. Két qua nghién ciru clia chéng t6i ciing twong
tu nhu két qua nghién ctru clia nhém tdc gia ngudi Thé Nhi Ky trén méu toan phédn
bao quin bing dung dich CPD-A1 [98]. Hoat d6 enzym GPx héng cdu giam ddn
theo thoi gian bao quan tir ngay thit 9 dén ngay thit 31 (p < 0,05). Vo ngay thit 15
cla bao quén hoat d0 GPx héng cu gidm 25% so véi ngay ddu bdo quén, d&n ngay
thi 31 giam khodng 37% [98]. C4c nghién citu clia mot s6 tic gid khic vé hoat do
enzym chéng oxy h6a HC médu bao quan ciing cho két qua tuong tr [93, 98, 99).
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Glutathion peroxidase (GPx) 12 enzym ch6ng oxy héa hoat ddng cin thiét sur c6
mit cia glutathion dang khir (GSH) trong qud trinh loai bd g6c peroxid hydro
(H,0,), lipidperoxid. Trong phan tng xic tic cha GPx gbc H,0,, lipidperoxid
duoc khir hoat tinh va GSH dang khir chuyén thanh dang oxy héa.

Hoat d6 enzym SOD, GPx héng ciu mdu bao quan gidm dén theo thdi c6 thé
Ia do s6 luong c4c enzym trong hong ciu gidm trong qu4 trinh bao quan, hoac s6
lvgng enzym khong gidm ma hoat tinh cha chiing giam. Hoat tinh enzym SOD,
GPx héng cdu gidm trong qué trinh bao quan c6 thé do hdu qua qu4 trinh tdn cOng
clia g6c ty do 1am tén thuong protein enzym va gy bat hoat chiing, ciing ¢6 thé do
lugng GSH c6 sin trong héng ciu gidm theo thoi gian. Binh thudng nbéng do
glutathion trong hdng cdu 12 0,5 - 10 mol/l, trong d6 khoang 5% la glutathion dang
oxy héa (GS-SG) [49]. Luong GSH trong héng cdu gidm c6 thé do qué trinh
chuyén héa glucose trong HC gidm nén cung c4p thi€u coenzym NADPH din dén
qu4 trinh t4i t6ng hgp glutathion dang khir tr dang oxy héa gidm. Nghién ciu vé
méu luu trit, Jozwik.M va cong su cho thdy néng 46 GSH giam khoing 30% vao
ngly thi 13 ciia bio quan. Sy gidm néng 46 GSH c6 lién quan dén sy gidm hoat 46
enzym GR, GPx vi chuyén héa ca chu trinh pentose.

- Néng do MDA dich huyét tén va dich bdo qudn KHC, huyét tuong MTP theo
thoi gian:

Malonyldialdehyd (MDA) 14 sin phdm clia qui trinh peroxi héa lipid gay ra
béi qué trinh oxy héa dudi tdc dung cla cdc gbc tu do. Néng d6 MDA dich bio
quin KHC, huyét twong MTP va dich huyét t4n phin 4nh gidn ti€p hoat dong ciia
goc tr do trong méu bdo quan theo thdi gian,

Trong nghién cifu ndy ching tdi sit dung MDA nhw mdt chi diém 46i véi qué
trinh peroxi héa lipid cia mang héng ciu.

V61 két qua thu duge ching t6i thdy néng d6 MDA dich huyét tén ting song
song v6i néng do MDA dich bdo quan KHC, huyét twong MTP va tiing 16 rét theo
thdi gian bio quén (p <0,001). |

K&t qui nghién citu ciia ching t6i ciing twong ty nhu cdc tic gia nuéc ngoai khi
nghién citu trén mau fuu trit. Aslan. R va cong su di cho thdy néng d6 MDA tang
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din theo thdi gian bao quan tir ngay thit 3 dén ngay thi 31 (p < 0,01). Vio ngay tha
7 clia bio quin néng d6 MDA dich huyét tin ting 35%, & cudi thoi k¥ bio quin
ting khoang 70% so véi ngay diu bao quan [43].

Hoat d6 enzym cho6ng oxy héa SOD, GPx hdng cdu giam theo thdi gian bao
quin d3 duge trinh bay & trén 1am cho néng d6 cic gbc tu do ting cao trong ndi bao
v 12 nguyén nhan gay ra qué trinh peroxi héa lipid. Qu4 trinh peroxi héa lipid tang
dén dén tang san phdm MDA, do d6 ham lugng MDA trong dich huyét tin ting
theo thdi gian bao quéan, d6ng thdi sau cdc chudi phén ing cla qu4 trinh peroxi héa
lipid 12 sy ph4 hity héng cu, thong qua sy thay d6i cdu tnic va chifc nang sinh hoc
chia mang va tén thwong hé théng enzym trong HC din dén su bién dang va ly giai
HC.

Theo nghién cita cia nhém tdc gid ngudi Thé Nhi Ky trén mau toan phdn bao
quan 31 ngiy bing dung dich CPD-A1 cho thiy néng d6 MDA dich bio quan ting
ddn theo thdi gian bao quan tir ngdy thi 5 dén ngay thit 31. Vao ngay thd 7 nong 46
MDA ting khoang 25%, d&n cudi thdi ky bao quan néng 46 MDA tang 119% so
véi ngay dau bao quén [98].

Nhu vay qué trinh peroxi héa lipid ting 13 hju qua cha sy m4t can bang giita
hoat d0 cic enzym chéng oxy héa va nong d¢ g6c tu do. Qu4 trinh peroxi héa lipid
XAy ra ¢ ci phia trong va phia ngoai clia mang HC, qua néng d6 MDA dich huyét
tan, dich bio quan, huyét twong tang va mic 46 tén thuong HC ngdy mot ni3ng
hon.

4.3.3. Vé ton thuong ming hong cdu théng qua két qua vé nong dé Hb, sit, K*,
Na’*, CI, canxi va hoat d6 LDH dich bao quan-huyét tuong mau bao quan.

Su tén thuong HC trong m4u bdo quan c6 thé do nhiéu nguyén nhan, song
nguyén nhan hang ddu gay t6n thuong HC m4u bao quan la do sy hinh thanh géc ty
do. G6c ty do trd 1én rt doc hai khi né sinh ra qua trinh vuot kha ning bao vé clia
h¢ th6ng enzym chdng oxy héa hdng cdu, gay ra qud trinh peroxi héa lipid. Qu4
trinh peroxi héa lipid 1am xuit hién cic dém phan tir lipidperoxid, d6 I3 nhimg
dudng thdm nudc qua mang, 1am thay d6i tinh thim cha mang. Cic lipidperoxid
phan wng v6i cic nhém serin (-SH) cdc enzym giy khéa hoat dong cdc enzym
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chuyén héa ning lugng mang, 1am thay déi qui trinh phosphoryl héa. Hau qua
bom Na*, K*-ATPase, bom canxi khong hoat ddng din dén r6i loan hing dinh ndi
mo6i tich tu canxi & bao tvong v mang. Khi d6 chic nang clia mang bi bién déi
theo, ion K* chuyén ddi tir trong héng cu ra ngoai dich bdo quéan va nguoc lai ion
Na* dugc chuyén dich tir ngoai dich bao quan vao trong héng céu, chiing kéo theo
nuée 1am cho thé tich hdng cdu tang, tiép dén 1 sy chuyén doi Ca™ va Fe™ radich
bao quan [112]. '

- Néng d6 Hb dich bdo qudn KHC va huyét tuong MTP:

Hemoglobin 14 thanh phén c4u tao cba héng cdu, chiing ndm trong héng cdu
va duoc gidi phéng tir sy ly gidi clia héng cdu, khi vio trong co thé ngudi bénh Hb
duogc cdc dai thyc bao phan huy, qua cdc giai doan chuyén héa hinh thanh bilirubin
lam cho bilirubin trong m4u ngudi bénh ting, gdy doc hai cho co thé ngudi bénh,
ciling c6 thé bi dao thai qua than 1am giam chiic nang than ngudi dugc truyén mdu.
Mi4u bio quén cang 14u thi sy tdn thuong héng cdu cang nhiéu.

K€t qua nghién ciu clia ching t6i cho thdy néng do Hb trong dich bio quan
KHC va huyét twong MTP ting dén theo thdi gian, & nhimg thdi diém nghién ciu
ddu 1 ngay thir 1 dén ngay thit 7, 14, 21 va 28 cila qui trinh bao quan mic ting
néng do Hb cham, diéu nay cho thdy & thoi gian ddu khi m4u vira tdch ra khoi co
thé d€ bio quin mang héng cdu chua tén thuong dén mifc phai v& nhiéu cho nén
ndng d¢ Hb chwa tang cao. So sdnh mic ting nong d6 Hb cha hai dang miu bao
quan cho thdy mifc ting néng do Hb cla dich nu6i KHC nhiéu hon mifc ting n6ng
do Hb huyét twong MTP & nhitng thdi diém nghién ciru ddu, Didu nay chimg t6 &
nhitng thdi diém bio quan ddu (tr ngay 1 dén 28 ngiy) mang héng cdu MTP binh
6n hon mang héng cdu KHC bio quan.

Nong d6 Hb dich bao quén, huyét tuong clia méu bio quan phan dnh truc ti€p
miic ly giai hong cdu trong thoi gian bao quan. Khi mang héng cdu tén thuong s&
1am héng cdu bi€n dang va sau d6 sé bi v&. G ngay 28 trd di ciia thdi gian bao quén
néng do Hb ur do trong dich nuéi ting cao. Tuy viy néng d6 Hb & ngay thit 42 cia
qud trinh bao quin vin cdn ndm trong gidi han cho phép. Két qua clia ching t6i
phut hop véi nghién ciru cha Tran Thi Lién (2001) [19], Racek J. [126, 127].
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Két qua vé ndng do sit dich bdo quan KHC va huyét twong MTP cho thdy
nong do sét tang ddn theo thoi gian bao quan va phi hop véi két qua vé ndng 46 Hb
trong cdc dich. Tuy nhién néng d6 st ting trong cdc dich s& 1a nguyén nhan ting
phan ting oxi héa.

- Néng dé K*, Na*, CI dich bdo qudn KHC va huyét tuong MTP:

V& ndng do K* két qui nghién citu cho thdy néng d6 K* dich bio quin va
huyét trong ting din theo thoi gian bao quan méu. Ngay sau 7 ngay bdo quan néng
dd K* di tang Ién kh4 cao so véi thdi diém ddu tien cad KHC va MTP, sau d6 mic
K* dich bido quan ting din dén ngay 42 néng d6 K* dich bio quan tang trén 10 14n
(53,24 mmol/L), néng d6 K* huyét tuong ting trén 8 l4n ( 32,00 mmol/L). Sy ting
ndéng d6 K* cic dich chiing 16 ¢6 su khéng binh thudng cia su van chuyén ion qua
mang héng cdu mdu bao quan vi hdng cdu trong mdu bao quan v giai thodt K* ra
dich bao quan va huyét twong. Su ting d0t ngdt néng d6 K* cc dich ngay & nhimg
ngay ddu bio quin chimg to ngay tir khi duge tach khoi co thé d€ bio quin ming
héng ciu di t6n thirong 1am ting tinh thdm va gidi thodt cdc ch4t trong hong cdu ra
dich bdo quan hoic huyét twong. Diéu nay khd phit hgp véi két qua vé mifc ting
ndng d6 MDA va néng d6 Hb cic dich di thu duge & phén ban luin trén.

So sdnh vé€ mifc ting néng d6 K* trong dich nu6i vdi mic tang K* trong huyét
tuong cing thoi diém nghién citu cho thdy miic ting néng d6 K* trong dich nudi
nhiéu hon miic ting K* trong huyét tuong, diéu nay ching to ring mic tén thurong
mang héng cdu & MTP ¢6 18 it hon & KHC.

V€ nong do Na* theo két qua thu duge chiing t6i thiy theo thdi gian bio quan
néng dd Na* dich bio quin, huyét tuong gidm dén, diéu nay chimg to ring Na*
khong dugc chuyén tir trong hdng cu ra ngoai dich bio quin va huyét tuong ma
chiing tr khuéch tdn tir ngoai vao trong 16ng héng cdu.

K&t qua vé néng d6 CI' dich béo quin va huyét tuong ciing twong tu nhu néng
d6 Na', tuy nhién néng do Cl cac dich khong c6 ¥ nghia nhiéu.
Nhu vay, ndng d6 dién gidi trong héng cdu s& thay ddi theo thoi gian bdo quan

K" di ra, Na* va CI' di vao hong céu s€ kéo theo nudc vi 1am cho hinh dang héng
cdu thay ddi va d& v3 trong qud trinh bio quan.



83
V& hoat 46 LDH c4c dich cho thdy hoat d¢ LDH dich bio quin KHC ting d4n
theo thoi gian bio quan, & ngay ddu hoat d6 LDH dich bdo quan hdu nhu khong
déng ké, hoat d6 LDH huyét twong & mifc clia ngudi binh thwong nhung sau 7 ngay
bao quéan hoat 46 LDH ting manh va ting theo thdi gian bio quén, diéu ndy ching
t6 LDH trong héng c4u bi thoit ra dich nuéi do mang héng céu tén thuong hoic do
ly gidi héng cdu, LDH trong héng cdu giai phéng vao dich bao quin hoic huyét

tuong.

LDH 13 mo6t enzym ndm trong héng ciu, cin thiét cho su chuyén héa glucose
tao niing lwong cho t€ bao. Binh thudng trong huyé&t twong ciing c6 LDH v6i hoat
do théip, su ting lén clia hoat d6 LDH trong dich nu6i hdng cdu 12 biéu hién cha sy

mit todn ven ciia hong cdu.

Theo két qua nghién ctru cia Latham J.T. [98] hoat 46 LDH huyét tuong cla
mdu toan phdn ngay ddu 1a 296 U/L dén ngay thit 35 bdo quan, hoat déng LDH
ting 1én 1816 U/L. K&t qua cia L& Thi Thanh Huyén ciing cho thdy LLDH huyét
twong clia mau toan phén ciing ting nhanh trong thdi gian bdo quan [15]. Két qua
nghién citu chia ching t6i phii hgp v6i k&t qua chia nhiéu tdc gia trong va ngoai

nudc.

Mitc LDH dich nuoi trong nghién cu nay ching té c6 su ly giai hong clu va
muc d¢ ly giai ting theo thoi gian bao quan.

Vé néng do canxi cic dich cha miu bdo quin cho két qua 12 theo thoi gian
bdo quin néng do canxi ting dén, sy tang canxi cé thé do mang héng cdu tén
thuong va ting tinh thim mang lam canxi thodt ra dich bdo quan hoic huyét twong.

Héng ciu trong dung dich nuéi dudng luén lu6n phai d4u tranh chéng lai hai
m6i nguy hiém, d6 Ia sy oxy héa cic thanh phén cu tao clia né vi su giit nu6e
trong héng cdu, dé ddm bio dugc chifc niang va duy tri hinh dang cha minh. Khi
qud trinh chdng oxy héa va chuyén héa glucose trong héng céu bi suy gidm thi
mang héng cdu s& tén thuong, hinh dang héng cdu bi thay d4i, khi vio trong co thé
ngudi bénh s& khong dam nhdn duge chifc ning ciia minh. Vi viy su bién dang
hong cau anh hudng rét 16n dén chét lugng, hiéu qua va an toan trong truyén méu.
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- Hinh dang héng cdu theo théi gian bdo qudn dudi kinh hién vi dién tik:

Qua két qui nghién cifu hinh dang HC trén kinh hién vi dién tir quét & cdc
thdi diém lvu tri¥ cho thdy HC bi bién dang trong su6t thoi gian bao quan véi 4
hinh dnh: HC c6 hinh dia 16m hai mat, hinh da dién, hinh gai va hinh cu. Vao thoi
diém bét d4u bio quan, trén vi trudng HC c6 hinh dia 16m hai mat, 1a hinh dang dic
thil ctia héng c4u. Sau 7 dén 14 ngiy bao quan, HC c6 3 hinh dang hinh dia 16m hai
mit, hinh da dién v hinh gai trong d6 HC c6 hinh dang binh thudng chi€ém phén
16n trén vi trudng. DEn ngay thi 28 bio quén trén vi trudng hdu hét 1a HC hinh gai,
HC hinh da dién cbn rdt it HC c6 hinh dang binh thudng. O ngay 35, HC hinh gai,
hinh da dién chi€m phén lén trén vi trudmg va xuflt hién HC hinh ciu, HC c¢6 hinh
dang binh thudmg chi con ldc dic trén vi trudng. Dén ngdy thi 42 thi HC bj bién
dang hoan toan véi 4 hinh dnh HC hinh gai, hinh da dién, hinh c4u va nhimg manh
vd HC, trong d6 HC hinh cdu, hinh gai chi€ém phén 16n vi trudng.

Su bién dang hdng c4u trong qui trinh bdo quan c6 thé do mang héng cu bi
t6n thuong trong qué trinh peroxi héa lipid, 1am tich tu cdc ddm phan tir polyme
sinh hoc khong ¢6 hoat tinh, nhimg hdo nudc, tao nén cdc mun nudc trén mang
héng céu. Bén canh d6 lipid mang trao déi vdi dich bdo quin 1am that thost
cholesterol ra ngoai va mang trd nén qud linh ddng tao thanh céc gai.

Két qué nghién cu ciia chiing t6i vé hinh anh héng cdu ciing twong tw nhu két
qua nghién cifu cha tdc gid trén th€ gidi kbi nghién ciu vé hinh dnh HC mau luu
trir. Nghién cttu su thay d8i chi s6 t€ bao va sinh h6a & méu toin phén luu trit, Le
Thi Thanh Huyén cho théy ty 1¢ % HC bi&n dang tang dén theo thdi gian bdo quan,
& thdi diém bét ddu luu triy, ty 18 % HC bi€n dang 14 6,8 + 1,79% sau 7 ngdy bdo
quén t¥ I& nay 12 27,8 + 4,32% (p < 0,001), sau 42 ngay lwu trit 1y 1& % HC bién
dang 14 87,7+ 1,92% [15].

Su bién dang cta hong ciu ting din theo thoi gian bio quin vé s6 lugng ciing
nhu mic d6 bién dang phi hgp véi sy gidm hoat 46 cia hé théng enzym chéng oxy
héa va sy ting qud trinh peroxi héa lipid mang ciing nhu sy ting miic dd t6n
thuong HC trong qué trinh bio quan. Nhitng HC bién dang khong con tinh mém
déo, khi vio trong co thé ngudi bénh HC khong con kha nang van chuyén oxy, mat
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khdc chiing rét dé bi ly gidi khi di qua cdc mao mach nhd. Hong ciu ly gia s&€ giai
phéng Hb, kali, canxi, sit ... ra ngoai huyét twong, 1am cho néng d9 ciia chiing ting
cao gay nguy hiém cho ngudi bénh.

Tém lai, két qua nghién cifu clia chiing t61 cho thiy cé sy mét can bang giira
qué trinh oxy héa va qud trinh chong oxy héa ciia HC trong thdi gian bio quan.
Hoat d6 céc enzym chéng oxy héa SOD, GPx HC gidm ddn theo thdi gian bao
quan, sy gidm hoat d0 céc enzym nay c6 mdi trong quan chit ché vdi sy ting qud
trinh peroxi héa lipid. Qua trinh peroxi héa lipid cé twong quan thuan khé chat voi
sur ting mifc d6 tén thuong héng ciu.

Nhur vay KHC va bao quan cang lau thi hoat d¢ cic enzym chéng oxy héa
trong HC cang gidm, qud trinh peroxi héa lipid cang lan rong trén bé miat mang
lam mtc d6 t6n thuong héng ciu cang ning va su bién dang héng cdu cing 16n. Tir
nghién cim ctia ching t6i cho thdy giai doan 14 ngay c6 thé xem la gidi han bao
quan an toan cta khéi HC. C6 mot sO tac gia dua ra giai doan bao quan an toan la
10, 14, 20 ngay. Thdi gian bao quan sau 14 ngay vin cOn an toan song chit lugng
héng cfu khéng con dim bdo vi c6 thé ching vao trong co thé khong hoic it thyc
hién diryc nhiém vu van chuyén oxy. Chiing t6i thdy ring cdn nghién ciu ti€p, lam
th€ nao dé han ch& mifc peroxi héa lipid mang héng c4u m4u hru tri¥, dé tang chét
lwong méu bao quan, gép phin vao cong tic an toan truyén miu. Trong nghién ciu
nay con cho thdy ring n€u bio quan trong méi trudng huyét twong héng cdu s&
binh 6n hon, nhu vay khi nghién citu dung dich bio quan héng cdu cin tao moi
trxong gidng huyét twong va ¢6 nhiéu chat chéng oxi héa s& giip cho mang héng
cdu binh én hon, vA diéu ndy ciing 13 ¥ tudng nghién citu tiép theo cha ching t6i.
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KET LUAN

Phan 1: Nghién citu cdc trudng hgp ti€p xidc véi xdng chi ching t6i thdy
ring mitc 46 nhiém chi khong phu thudc vao thoi gian tiép xic. Néng do
chi m4u cao 4nh hudng dén chic nang tao mau va kha niang chéng oxy
héa clia héng cdu. Két luan chi tiét duge thé hién qua:

1. 58 cOng nhan ti€p xiic v6i xang chi tir 10-30 nam duge xdc dinh néng d6 chi
mdu két qua tir 8-121,2 pg%. C6 46% chi mdu ddi 20 pg%, 38% néng do tir
trén 20- d6i 40 pg% va 16% chi mau trén 40 pg%.

2. C6 su gidm c6 ¥ nghia (p<0,001) SLHC, néng d¢ Hb & cdc trong hgp chi méu
trén 40 p g%.

3. C6 su giam c6 y nghia (p<0,001) hoat 46 GPx, GR héng céu & cic trong hop
chi méu trén 20 p £%.

4. C6 tuong quan nghich giita n6ng 3¢ chi m4u vdi SLHC, Hb, hoat d6 GPx vi
GR héng cfu vai

r=-0,43; - 0,32; - 0,57; - 0,51; p<0,05

Phan 2: Nghién cifu trén cdc bénh nhan thi€u méu tan mdu do cdc nguyén nhan
nhu: thi€u hyt enzym G6PD, PK; bénh 1y Hb; tv mién...c6 sy ting thodi héa
glucose (trir nhém thi€u hut enzym), ting hoat do ciac enzym chéng oxy héa nhung
mifc peroxy héa lipid tang. Nhu viy, héng cdu céc truong hop thi€u méu tan mau
tuy c6 ting chuyén héa, tang kha ning chéng oxy h6a nhung mic peroxy héa ting
ching t0 mang héng ciu bi anh hudng diin dén ddi s6ng héng cdu ngin vi héng
cdu d& v gay tan méu, diéu niy duge thé hién & céc két luan chi tiét sau: |

1. Hoat d6 G6PD, PK hong céu cao c6 ¥ nghia (p<0,001) & nhém thi€u méu do
cdc nguyén nhan trix thi€u hut G6PD va PK.

2. Noéng d6 2,3- DPG khong khic biét & nhém thi€u méu do cic nguyén nhan so
véi nhém chimg (p>0,05).

3. Hoat d9 SOD, GPx cao & cdc trudmg hop thi€u mdu tan méu so véi nhém
chitng p<0,001. N6ng do TAS thép & cdc trudng hgp thi€u miu tan miu khong
c6 ¥ nghia (p>0,05).

4. Nong d6 MDA cao ¢6 ¥ nghia (p>0,05) & bénh nhan thi€u m4u tan miu.
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Phan 3: vé mau bao quan
1. C6 sy giam thodi héa glucose clia hong cdu mau bao quan (KHC, MTP) theo
thi gian thé hién:

+ Hoat d6 G6PD, PK hong cdu giam; néng d¢ 2,3-DPG gidm theo thdi gian bao
quén (p<0,001).

+ Néng d6 glucose giam; lactat ting vi pH gidm & dich bao quan, huyét trong
theo thdi gian (p<0,001).

2. C6 sy giam kha nang ch6ng oxy héa va ting mic peroxi héa lipid mang héng
cu KHC va MTP bao quan theo thoi gian qua:

+ Hoat d6 SOD va GPx hong ciu gidm manh theo thdi gian (p<0,001).

+ Miic MDA dich huyét tdn, dich bao quéan, huyét tuong ting manh theo thdi
gian bdo quin (p<0,001) va ting ngay tir thti diém nghién citu diu ( sau ngly thi
7, 14).

3. Mang HC t6n thuong ting dn theo thdi gian bio quan thong qua:
+ Nong d6 Hb dich béo quan, huyét tuong ting dén theo thdi gian. Tuy nhién
néng d6 Hb ting manh sau ngay thit 28, 35 va 42.

+ Néng d6 K* dich bao quan, huyét tuong ting ngay & ngay tha 7.

+ Néng d¢ sét, canxi tang; Nat, CI' dich bdo quan, huyét twong gidm; hoat do
LDH tang theo thoi gian bao quan.

4. Hinb dang héng cdu thay déi theo th&i gian bio quan:

+ Hinh dang héng cdu qua kinh hién vi dién tir quét cho thdy c6 su bién ddi
mang ngay tir sau 7 ngdy bao quan, mic d¢ bién d6i hinh dang héng cdu ting theo
thi gian bao quan.

+ Qua kinh hién vi quang hoc s6 lugng héng ciu binh thudng gidm din dén ngay
thit 42 chi con 27,2 %.

5. Qua két qua nghién citu cho thdy mdu bio quin bing moi trudmg huyét twong
héng cdu bén ving hon trong nhimg tudn ddu.
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