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ABSTRACT

The aquaculture sector will continue to be an important production field to produce
a source of food for domestic consumption and export, according to the Vietnam
Aquaculture Growth Strategy 2021-2030, with a vision for 2045. Vietnam is the
largest producer of striped catfish in the world. As a result, the increasingly intensive
farming of striped catfish (Pangasianodon hypophthalmus), along with the lack of
synchronized development of management infrastructure and farming practices,
has led to an increasingly significant outbreak of aquatic diseases. Several
infectious diseases caused by bacteria such as Aeromonas hydrophila, Edwardsiella
ictaluri, and Flavobacterium columnare are pathogens that seriously affect the
production of striped catfish. This research aims to review the good approach for
disease prevention and control in intensive catfish farming. Vaccines are the most
effective disease prevention and control strategies in disease management
programs. Vaccines used for fish include inactivated vaccines, attenuated vaccines,
DNA vaccines, recombinant technology vaccines, and synthetic peptide vaccines,
with inactivated vaccines being applied mainly to striped catfish in Vietnam.
Techniques for administering vaccines to fish include injection, feeding, or
immersion methods. Biological disease control solutions such as probiotics,
prebiotics, and herbs are being widely used.

TOM TAT

Nuéi trong thity san tiép tuc la linh viee san xudt quan trong dé cung cdp
nguo‘n thwe phdam phuc vu nhu cdu tiéu dung trong nudc va xudt khdu, theo
Chién lugc tang truong nganh nudi trong thiyy san Viét Nam giai dogn 2021-
2030, tam nhin dén nam 2045, Viét Nam la quoc gia sdn xudt cd tra
(Pangasianodon hypophthalmus) lon nhdt trén thé giéi. Do dé, viéc tham
canh hod cd tra ngdy cang ting, trong khi co sé ha tang co s¢ ha tang qudn
Iy va kyf thudt nudi chiea theo kip, da dan dén hé qua dich bénh thiyy san bing
phat ngay cang nghiém trong. Mot sé6 bénh truyén nhiém do vi khudn
Aeromonas hydrophila, Edwardsiella ictaluri va Flavobacterium columnare
6 dnh huong nghiém trong dén nang sudt cd tra nudi. Nghién ciru nay nham
muc dich tong hop va danh gid mt sé bién phdp dephong ngira va kiém sodt
dich bénh trong nudi cd tra tham canh. Vaccine la chién hroc phong chong
va kiém sodt dich bénh hiéu qua nhat trong cdc chwong trinh qudn 1y dich
bénh. Cac logi vaccine cho cd bao gom vaccine bdt hoat, vaccine giam doc
liee, vaccine cong nghé tdi t6 hop, vaccine peptit tong hop, trong dé vaccine
bdt hoat dang dirgc d ap dung chi Yéu trén cd tra ¢ Viét Nam. Ky thudt sir dung
vaccine trén ca bao gom phuong phdp tiém, cho an hodc ngam. Ngodi ra, cdc
gidi phap kiém soat dich bénh bang sinh hoc nhw sir dung ché pham vi sinh,
prebiotics va thdao duoc ciing dang dwoc sir dung rong rdi.
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1. GIOI THIEU

Nganh nudi trong thuy san dong vai tro quan
trong trong viéc dam bao an ninh luvong thyc va dinh
dudng toan cau. Theo bio céo cta To chirc Nong
lwong Lién hop quéc (Food and Agriculture
Organization of the United Nations — FAO, 2022),
nhu cau thuc pham thay san thé gigi da ting vai toe
d6 trung binh hang nam 1a 3,0% ké tir nam 1961, so
Vi toe do tang dan sb 1a 1,6% va muc tiéu thu nay
duoc du bao s€ tang khoang 15% vao nam 2030.

Cé tra 1a mot trong nhitng d6i twong nudi chu luc
cua Viét Nam, dic biét & ving Bong bang séng Ctru
Long (DBSCL) (Phan et al., 2009). San lugng c tra
trén toan cau da tang tir 113,2 nghin tan nam 2000
lén dén 2,52 tridu tin nam 2020, chiém 5,1% tong
san lwong ca nudi trén thé gisi (FAO, 2022). Tuy
nhién, dién tich va san lugng ca tra tir 2015-2020 &
ving PBSCL ¢6 nhiéu bién dong do nhiéu nguyén
nhan khac nhau tic dong dén hoat dong san xuét
(Hiép hoi Ché bién va Xuat khau Thuy san Viét
Nam [VASEP], 2021). San luong nudi trdng thiy
san bién dong vi nhiéu nguyén nhan khac nhau. Dich
bénh 1a mét trong nhitng tré ngai 16n nhit, dan dén
chi phi nu6i ca ngay cang tang. Ca tra nudi ciing bi
anh huong bai cac tic nhan gay bénh gan than mu,
bénh xuat huyét (Crumlish et al., 2002; Dung et al.,
2012), bénh théi dudi (Tien et al., 2012a). Cho dén
nay, viéc kiém soat anh huéng cua cac tic nhan gay
bénh truyén nhidém trong nudi trong thiry san van
dang chu yéu dwa vao thudc khang sinh. Tuy nhién,
viéc st dung thudc khang sinh ngay cang duogc quan
Iy va kiém soat mot cach chat ché do ton du cua
khang sinh trong thuc phdm va hién trang khang
thudc khang sinh cta vi khuan ngay cang phuc tap
(Harikrishnan et al., 2011; Sarter et al., 2007).

Céc giai phap phong chéng bénh truyén nhigm
trong nudi trdng thity san nodi chung va ca tra noi
riéng 14 viéc ung dung tét cac bién phap quan Iy stc
khoe dong vt thuy san thong qua cac phuong phap
tiép can dich t& hoc nham ngan ngira sy xuat hién
bénh voi phuong cham “phong bénh hon chira
bénh” (Romero et al., 2012). Do d6, quéan 1y tét chat
lwong nude, bo sung vitamin va khoang chét, chat
kich thich mi&n dich, chét chiét thao duoc, vaccine
1a nhitng hudng tiép can dang rat dwoc quan tim dé
kiém soat sy bung phat cac bénh truyén nhiém
(Kumar et al., 2016). Trong d6, nang cao hé mién
dich cho vat nuéi 1a mét trong nhitng giai phap quan
trong gitp tang cuong kha nang phong bénh chu
dong va giam thiéu sy phu thudc vao thudc khang
sinh. Tuy nhién, quan ly sitc khoe dong vat thuy san
khong thé thanh cong chi véi mot bién phap tiép can
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duy nhat; thay vao d6, can c6 su két hop cua nhiéu
phuong phéap véi cac cach tiép can khac nhau s&
mang lai hiéu qua hon. Tong quan nay nhim khai
quat mot s6 cach tiép can tot nhat dé phong ngira va
kiém soat cac bénh truyén nhiém & ci tra nudi
thuwong pham.

2. HIEN TRANG BENH TREN CA TRA

Trong nhimg nam gan day, cic bénh truyén
nhiém do vi khuan xuat hién & hau hét cac ving nudi
va ¢ chiéu hudng gia ting trong nganh nudi ca tra
cong nghiép & PBSCL. Theo Tong cuc Thuy san,
bénh trén ca tra xay ra tai 32 xa cua 13 huyén cua
tinh An Giang va Dong Thap véi téng dién tich bi
thiét hai 1a gan 501 ha trong nam 2021 (Thay, 2022).
Pho bién nhat 1a 3 nhém vi khuan: Edwardsiella
ictaluri, Aeromonas hydrophila va Flavobacterium
columnare, tac nhan giy bénh anh hudéng nghiém
trong dén sy mé rong quy mé trong linh vuc nudi
trong thity san.

Vi khuan E. ictaluri gay bénh gan than mu trén
c4 tra hay con goi bénh dém tring noi tang hoic
bénh gay hoai tir do tryc khuan (Bacillary Necrosis
of Pangasms BNP), 1a tic nhén gy thiét hai lon
nhit ¢ giai doan uong ca tra huong va gidng
(Crumlish et al., 2002; Dung et al., 2009). Hawke
(1979) lan dau tién da phan lap duqc vi khuan nay
trén ca nheo M¥ (Ictalurus punctatus), gay thiét hai
I6n nhat vé kinh té trong nghé nudi ca nheo cong
nghiép & My, hao hut hing chuc triéu USD hing
nam (Evans et al., 2011). Trén ca tra, bénh gan than
mu thuong bung phat manh mé vao mua 1i va cao
diém vao thang 7-9 hing nam. Tuy nhién, trong
nhitng ndm gin day, bénh nay xuét hién trén ca tra
hdu nhu quanh nam. Cac chung E. ictaluri déu 1a vi
khuan ky khi khong bét budc va tinh khong ddng
dang duoc quan sat thiy tir cac loai vat chu khac
nhau (ca tra, ca tré vang, ca tré lai, ca ro6 phi,...), dac
diém khang nguyén c6 trén E. ictaluri ciing khong
cho thiy sy dong nhit (Soto et al., 2013; Dong et al.,
2019). Hién nay, T6 chirc Thi y thé giéi (OIE) liét
ké bénh gan than mu do vi khuan E. ictaluri vao
danh sach cac bénh c6 anh huong 16n dén nghé nubi
ca da tron. Tai Viét Nam, bénh nay thudc danh muc
cac bénh thiy san phai cong bo dich (Bo Néng
Nghiép va Phat Trién Nong Thén, 2016).

Nhom vi khuan di dong Aeromonas spp. la
nhitng vi khuan phé bién nhit trong moéi truong
nuée ngot trén toan thé gidi, co thé gay bénh nhigm
trang huyét (Motile Aeromonad Septicemia, MAS)
(Harikrishnan et al., 2003) hay con dugc biét dén véi
tén goi khac bénh nhiém trung xudt huyét
(haemorrhagic septicemia) do nhém vi khuan A.
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hydrophila, A. caviae va A. sobria da dugc bao cao
& nhiéu nudc trén thé gisi (Zhang et al., 2016). Dién
hinh loai A. hydrophila va A. sobria gay bénh xuit
huyét, pht d4u trén ca da tron nuéi tham canh (Hoa
et al., 2021; Tu et al., 2008). bac biét trén ca tra,
bénh c6 thé boc phat gay hao hut rat cao khi ca bi
stress do nhiét do cao hoac/va tac dong co hoc (do
danh bat, van chuyén,...), va thuong nhiém kép
(multi-infection) vai ca tac nhan/bénh khac nhu: gan
than mu, hdi ching vang da, bénh truong bong
hoi... Bénh nay thuong xuat hién nhiéu lan trong
sudt chu ky nudi nén gay anh huong 6n dén sy ting
truong cua ca, kéo dai thoi gian nudi va chi phi didu
tri.

F. columnare, 1a tac nhan chinh gy bénh trang
duoi, trang da, thdi dudi trén ca nudc ngot & nhiét do
20-25°C. Biac biét, F. columnare gay thiét hai rat 16n
¢ giai doan wong ca tra, hao hut c6 thé 1én dén 80-
100% khi bdi nhiém cac tic co hdi nhu: ndm, vi
khuan va ky sinh trung, gdy anh huong l6n dén sy
tang truéng cua ca va chi phi diéu tri (Hoa et al.,
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2021; Tien etal., 2012b). O My, c4 nheo c6 thé dwoc
diéu tri bénh nay bang thudc khang sinh va dung
vaccine séng thwong mai dé kiém soat bénh. Ngoai
ra, vi khuan nay con c6 thé dé dang bi bat hoat va
mat kha nang bam dinh khi tim ca v6i nong do mudi
tir 0,3% - 0,5% (My et al., 2020).

3. VAI TRO VACCINE TRONG PHONG
CHONG VA KIEM SOAT BENH
TRUYEN NHIEM TREN CA

3.1. Téng quan lich sir phat trién vaccine
trén ca

Céc bénh truyén nhiém gia ting nhanh trong
nudi trong thay san, dan dén viéc sir dung thude va
hoa chat phong tri bénh cho dong vat thuy san ngay
cang ting. Nhiéu loai khang sinh khong con hiéu
qua diéu tri sau nhiéu nam st dung béi hién twong
khang khang sinh & vi khuan. Do d6, phat trién
vaccine bao vé c4 hiéu qua nham thay thé khang sinh
1a tat yéu.

Bang 1. Mot sb loai vaccine phong bénh vi khuin dwoc cip phép thwong mai trén thé gigi

Tac nhan Vit chi Loal_ Phl’r(rng (guoc glxa/vung Nguf")n tham khio
* vaccine phap lanh tho
Ngim http://www.msd-animal-
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animal-health-hub.co.uk
C4 hdi, c4 thom
N angu[l_l'a rum; Nh~at, camu,ca Tl%m My, Canada, Nhat https://www.merck-animal-
V. ordalii; chém, ca trip, Bat hoat hodc Ban, Chau Au, Uc health.com/species/aquaculture/trout.aspx;
V.salmonicida ca& cam, ca ngim ’ ’ ' P g -AspX;
tuyét, halibut
A. salmonicida Tiém My Canada .
LA z o .’ ~ & 7 https://www.msd-animal-health-
subsp. . Ca hoi Bat hoat ho?c Chlle, Chau Au, me.com/species/agua.aspx
Salmonicida ngdm Uc
Renibacterium s Nhugc . Canada, Chile, .
salmoninarum Ca hoi doc Tiém My (Salonius et al., 2005)
E. ictaluri Catra Bat hoat Tiém Viét Nam https://www.pharmag.no/
Tét ca cac loai
F. columnaris Ca,mmc,ngot’ ca N}lwc Ngam My (Shoemaker et al., 2011)
trdp, ca vuoe, doc
ca bon, ca hoi
Pasteurela C4 chém, ca _; . My, Chau Au, Dai
piscicida trap, ca bon Bat hoat Ngam Loan, Nhat Ban ALPHA JECT 2000
Ca hoi van,
LZ?\II?;:CCUS amberjack, ca Bithoat Tiém Téay Ban Nha https://www.hipra.com/
g cam
Cé4 16 phi, ca A A
Streptococcus  cam, ca hdi van, _ : . B?l Loan, Nh.at https://www.aquavac-
. ., Bathoat Tiém Ban, Brazil, .
spp. ca thom Nhat, . vaccines.com/products/aquavac-strep- sal/
v A Indonesia
ca chém, ca trap
Tiem https://www.aquavac-
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vaccine phap lanh tho
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Moritella Ca hoi Bét hoat Tiém Na Uy, UK, https://www.pharmag.no
viscosa Ireland, Iceland
Tenacibaculum . Bithoat Tiém  Tay Ban Nha https://www.hipra.com/
maritimum

Vaccine thay san dwoc thir nghiém dau tién
nham chéng lai Aeromonas punctata gy bénh trén
ca chép, duogc thuc hién boi Snieszko vao nam 1938
bang phuong phap tiém xoang bung va cho thiy
hiéu qua bao vé cao (Gudding & Van Muiswinkel,
2013). Nam 1942, Duff phat trién vaccine phong
bénh cho c4 hdi (Oncorhynchus clarki) bang cach sir
dung khang nguyén Aeromonas salmonicida thong
qua phuong phap tiém (Ma et al., 2019). Tuy nhién,
phuong phap tiém dugc nhan xét 1a kho ap dung vao
c4c trai nudi ca 1on do tinh phic tap, ton thoi gian
va lugng vaccine 16n (Snieszko, 1970). Nam 1970,
My phat trién vaccine dang ngdm chéng lai Yersinia
ruckeri va Vibrio anguillarum va dén 1980 tré thanh
hai vaccine thuong mai dau tién dugc luu hanh trong
nudi trong thuy san (Shao, 2001). Sau nam 1990,
nhiéu loai vaccine dugc phat trién danh cho cac
bénh vé vi khuan trén ca (Bang 1), gitip giam bat
luong khang sinh st dung trong nudi trong thuy san
(Brudeseth et al., 2013).

3.2. Cac loai vaccine danh cho thiy san

Céc loai vaccine danh cho dong vat thuy san hién
nay thuong duoc san XUt theo cic cong ngh¢ sau:
vaccine bat hoat (vaccine chét), vaccine sdng giam
doc lye va vaccine tai to hop DNA.

3.2.1. Vaccine bdt hogt (vaccine chét)

Vaccine bét hoat duoc tao ra bang cach nuéi ting
sinh mam bénh phan 13p tir c4 bénh, sau d6 duoc bat
hoat bang formol, sc nhiét hay tia UV. Cac yéu tb
trén chi lam chét mam bénh nhung khong 1am bién
tinh protein nén van giir dwgc doc tinh cia mam
bénh. Trong nuéi trdng thity san, hau hét cac vaccine
duogc cap phép va sir dung hién nay déu 1a vaccine
bat hoat tir cac chung vi khuan nudi ciy phén 1ap
truc tiép tir ca bénh (Toranzo et al., 2009; Ma et al.,
2019). Thong thuong, vaccine bit hoat duge phat
trién tir cac ching don 1é (vaccine don gid), cac
vaccine da gia it dugc thyc hién (Kayansamruaj et
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al., 2020). bac tinh ctia loai vaccine nay khi dua vao
co thé thi cham sinh ra khang thé, tuy nhién hiéu qua
c6 thé tang 1én néu két hop sir dung chit bd trg
(Pretto-Giordano et al., 2010; Brudeseth et al., 2013;
Ismail et al., 2016). Ddi voi cac vi khudn ngi bao va
virus gy bénh trén cé, vaccine bat hoat thudong kém
hiéu qua hon trong viéc chdng lai cic mam bénh nay
(Nishimura et al., 1985; Seder & Hill, 2000).
Vaccine E. ictaluri bat hoat d dwoc ching minh 1a
¢6 nhitng han ché nhat dinh trong viéc bao ho ca
khoi nhiém bénh (Nusbaum & Morrison, 1996).
Nhiéu nghién ctru ciing di ap dung vaccine bét hoat
bang phuong phap sbc nhiét (Mamun et al., 2020;
Olga et al., 2020) hay bang formol (Khoi va ctv.,
2021) trén vi khuan A. hydrophila phan 1ap & cé tra
(P. hypophthalmus).
3.2.2. Vaccine giam déc lyc (vaccine song)

Vaccine séng duoc tao ra tir cac vi khuan hay
virus da dugc 1am suy yéu doc luc thong qua cac ky
thuat sinh hoc phan tir (loai b6 va bién tinh cac gen
doc luc) hodac phuong phap hoa hoc gay suy giam
doc lyc cia mam bénh (Adams et al., 2008; Lee et
al., 2012; Dadar et al., 2017). Cac mam bénh da
dugc giam doc luc hoat dong nhu mot mam bénh
thong thuong phoi nhiém véi vat chu, kich thich
mién dich bao vé & vat chil ma khong gay bénh cho
vat chu (Adams et al., 2008; Ma et al., 2010; Liu et
al., 2015). Pay la loai vaccine c6 tiém ning 16n dwoc
ung dung vao thuy san (Shoemaker et al., 2009; Sun
etal., 2010). Tuy nhién, vaccine séng can phai dwoc
theo ddi k§ boi doi khi cac mam bénh c6 thé hdi
phuc doc luc va anh hudng lén vat chi va méi
truong ao nudi, ddy ciing 1a diém han ché cua loai
vaccine nay (Marsden et al., 1998). Hién nay, My da
san xuat 4 loai vaccine giam doc luc va da duoc cap
phép bao gdm: vaccine phong bénh gan than mu
(Enteric Septicemia of Catfish - ESC) trén c4 nheo
(1. puncantus), nhiém tring than (Bacterial Kidney
Disease - BKD) trén c4 hoi va bénh do vi khuén F.
columnaris (Adams et al., 2008; Shoemaker et al.,
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2009). Vaccine song c6 thé sir dyng bang hai
phwong phép tiém va ngam, nhung phan l6n phuong
phap ngdm dugc ap dung (Dhar et al., 2014). Tai
Viét Nam, vaccine séng nhuoc doc E. ictaluuri chi
mai dung lai & muc nghién ctu, Triet et al. (2019)
da cho thay hiéu qua cua loai vaccine E. ictaluuri
dot bién gen wzzE trén ca tra gidng (P.
hypophthalmus) vai hé s6 bao ho co thé 1én t6i 90%
& thir nghiém thyc dia. Bén canh do, Huong va ctv.
(2021) ciing da phat trién vaccine nhuoc doc ngam
va cho an phong bénh MAS trén ca tra (P.
hypophthalmus) nhung hién nay nghién ctru nay
cling mai cong bd & quy mé thir nghiém trong phong
thi nghiém.
3.2.3. Vaccine céng nghé tdi t6 hop

Vaccine tai to hop 14 vaccine chi sir dung doan
gen tong hop nén protein dic trung cho vi sinh vat
gdy bénh, ghép gene nay vao vi khuan hay té bao
nudi cdy dé tao ra protein dac hiéu cho mam bénh,
dung protein nay dé tiém ching tao mién dich dac
hiéu. Vaccine tai t6 hop thuong dugc st dung bang
cach tiém mo phong lai qua trinh 1y nhiém ty nhién
ctia mam bénh. Trong qué trinh 1ay nhiém vao vat
chu, céac protein tai to hop s& dugc cac té bao nhu
dai thuc bao, té bao tua trinh dién khang nguyén cua
mam bénh thong qua cac phan tor MHC-II dén cac té
bao lympho & hach bach huyét dé tao ra khang thé
dac hiéu (Adams et al., 2008). Nghién ctru dé chi ra
vaccine tai t6 hop DNA c6 tac dong tao ra mién dich
qua trung gian té bao va dich thé manh mé& va lau
dai, twong ty nhu vaccine song giam doc lyc nhung
khong c6 kha nang lay nhiém cho vat cha (Davis &
McCluskie, 1999). Vaccine DNA dugc xem la mot
trong nhitng bién phép tiém ning chdng lai cic mam
bénh hiéu qua trong nudi tréng thay san (Kurath,
2008). Hi¢én nay, tai Indonesia da cap phép luu hanh
cho mot loai vaccine tiém tai t6 hop chdng lai mam
bénh do betanodavirus trén ca ma (Epinephelus
lanceolatus) (Barnes et al., 2022). Mam bénh A.
hydrophila ciing di duwgc nghién ctru phat trién
vaccine tai tb hop DNA (Poobalane et al., 2010).

3.3. Ky thuét sir dung vaccine trén ca

Vaccine thuong mai danh cho thuy san thuong
duoc st dung bing ba phuong phép tiém, cho &n va
ngam tiy thudc vao do tudi va kich c& cua ca. Pa sb
vaccine thay san hién c6 déu sir dung phuong phép
tiém, c6 hai phuong phap tiém chu yeu trong thUy
san bao gém tiém qua ‘mang bung va tiém co. Céu
tao cua vaccine s& quyét dinh phuwong phap ap dung
(Brudeseth et al., 2013; Evensen & Leong, 2013).
Dic biét, vaccine tiém co thé két hop cung véi cac
chat tang cwong mién dich va khang nguyén trong 1

69

Tap 58, S6 Chuyén dé SDMD (2022): 65-78

lidu tiém, diéu nay khé thuc hién ddi voi vaccine
ngam (Dhar & Allnutt, 2011). Mot wu diém khac cua
phuong phép tiém vaccine d& dang phat trién duoc
cac loai vaccine da gia. Tuy nhién, phuong phap nay
khong thé thuc hién cho ca dudi 5 g do ca dé bi ton
thuong khi tiém. Ngoai ra, sy bam dinh, gidm an tam
thoi, gay sbc cho ca trong khi tiém, thung rudt va
nhiém tring chd tiém 1a cac tac dung phu thuong
gap o vaccine tiém (Dhar & Allnutt, 2011; Evensen
et al., 2005). Bén canh do, gia thanh ciia mdi liéu
tiém ciing 1a mot rao can lon ddi véi vaccine dang
nay. Phuong phap 4p dung lidu tiém ting cuong sau
mili tiém dau ciing khé thuc hién (Dhar & Allnutt,
2011).

Phuong phap ngam thuong s dung cho céc
vaccine vi khuan nhuoc doc song, vaccine vi khuan
bat hoat hoic vaccine vector séng (Brudeseth et al.,
2013), cho phép tiép xuc truc tiép gitra cac khang
nguyén véi cac té bao mién dich nam & da va mang
ca. Phuong phap str dung vaccine nay dac biét duoc
khuyén nghi cho ca nho c6 trong luong < 5 g vi su
nhanh chong (do ngam véi s6 luong I6n), thuan tién,
it gay sdc, kinh té va cho hiéu qua cao (Dadar et al.,
2017; Komar et al., 2004). Béi lap véi vaccine tiém,
vaccine ngam kha ning kich thich mién dich khéng
manh m& va thoi gian bao ho ciing ngan hon (Dhar
& Allnutt, 2011; Mohamed & Soliman, 2013). Hon
nita phuong phap nay ciing kho két hop cac chét bd
trg hay chat kich thich mién dich di kém nhu vaccine
tiém va khong the ap dung dugc cho ca co kich
thudc 16n do mot s6 yeu t6 lién quan vé kinh té, thoi
gian ngdm va giy soc ca (Komar et al., 2004;
Mohamed & Soliman, 2013). Triet et al. (2019) da
sir dung phwong phép ngam cho vaccine séng nhwoc
doc chdng lai E. ictaluri trén c4 tra tai Viét Nam va
da thir nghiém ngoai thuc dia. Tuong tw, Huong va
ctv. (2021) ciing da phat trién vaccine ngam séng va
chét nhuoc doc tir A. hydrophila va A. dhakensis.
Mic du tat ca cac phuong phap déu co nhimng uu
diém va nhugc diém khac nhau, nhung nhin chung
chi ¢6 phuong phép tiém va ngdm mai c6 da sy bao
vé dbi véi vaccine thuong mai.

Vaccine cho in dugc sir dung nhu liéu ting
cuong sau ngdm hodc tiém vaccine trudc do s€ tao
ra phan tng mién dich thir phit manh mé
(Ballesteros et al., 2014). Vaccine cho an gitp kéo
dai thoi gian bao ho nham bao vé ca chéng lai cac
tac nhéan cé thoi gian 0 bénh kéo dai (Brudeseth et
al., 2013). Phuong phéap cho dn vaccine c6 mot s6
loi thé nhu: chi phi thp, d& quan 1y, an toan & tat ca
cac kich cd/giai doan cua ca va khong gy soc cho
ca (Plant & LaPatra, 2011). Tuy nhién, chi phi sir
dung vaccine cho an ciing ting cao khi vao cudi vu
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nudi (Mondal & Thomas, 2022). Phuong phap cho
in vaccine hay bd sung khing nguyén vao khau
phan an khong tao ra dap ang mién dich manh va
lau dai, c6 thé 1a do sy suy giam mat do khang
nguyén khi di chuyén trong duong tiéu hoa va toc
do di chuyén ciia khang nguyén kha cham trong ruot
(Brudeseth et al., 2013). Mot s6 yéu té nhu loai
khang nguyén, chu ky/thdi gian cho 4n va cau tao
cia vaccine cling anh huong dén hiéu qua cua
vaccine cho an (Mutoloki et al., 2015). bay la
phuong phap don gian nhat vi cho an 1a viéc lam
hang ngay trong cac trang trai. Co nhleu cach dé
vaccine duogc phdi tron véi thire dn bao gdbm phu 4o
ngoai, tron vao trong thanh phan thirc an, ap dung
cac ky thuat dong goéi sinh hoc hodc thong qua
phuong phép gidu hoa thirc 4n tuoi sdng (Campbell
etal., 1993; Dadar et al., 2017). Mamun et al.(2020)
nghién ctru c4 tra (P. hypophthalmus) nuéi tai An
Do da str dung phuong phap tao mang sinh hoc trén
A. hydrophila va sau d6 vi khuan duoc bat hoat tao
vaccine cho an.

3.4. Ung dung vaccine phong bénh trén ca tra

Tai Indonesia, Olga et al. (2020) di su dung cac
chung A. hydrophila phan 14p tir c tra nuéi (P.
hypophthalmus) dé lam vaccine bat hoat va cho thdy
cac khang nguyén cho kich thich mién dich tét sau
2 tuan. Gan déy, nghién ciru ciia Khoi va ctv. (2021)
tai Viét Nam ciing da cho thay hiéu qua cua vaccine
tiém bat hoat tir A. hydrophila trén ca tra (P.
hypophthalmus). Vai nim qua, nhiéu vaccines ciing
huéng dén phat tién vaccine nhi gia hay da gia dé
nang cao hiéu qua phong bénh MAS trén ca da tron
no6i chung. Tai Banladesh nghién ctru vé sir dung
vaccine nhi gia bat hoat ciing dugc thuc hién dé
phong bénh do A. hydrophila va A. veronii trén ca
tra dudi vang (Pangasius pangasius) (Rahman et al.,
2022). B¢ phong bénh do Aeromonas spp. giy bénh
Xuit huyét trén ca tra Huong va ctv. (2021) da phat
trién vaccine nhugc doc bat hoat va vaccine séng
nhuoe doc kép tir A. hydrophila va A. dhakensis
thong qua phuong phap cho @n, ngoai ra nghién cuu
con st dung phuong phap ngdm don ting ching va
cho két qua vaccine nhuoc doc bat hoat cho hé sb
RPS (%) cao hon dang vaccine nhuge doc song.

Vi khuan E. ictaluri la tic nhan giy bénh noi
bao, nén ty 1& bao ho cua vaccine doi voi loai vi
khun ciing 1a thir thach cho cac nha khoa hoc trong
nhiéu nim qua. O nuéc ta hlen nay, nghién ctru va
sur dung vaccine trong nudi trong thay san van chi
trong giai doan dau phat trién. Tru6c day, Thinh et
al. (2009) da hudng dén phdi hop cac phuong phép
st dung vaccine trén c4 tra (P. hypophthalmus) dé
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phong bénh gan than mu do E. ictaluri. Nghién ctru
cua Triet et al. (2019) vé E. ictaluri dot bién gen
wzzE tao vaccine ngam ciing cho két qua kha tét va
an toan doi véi ca tra (P. hypophthalmus) nuéi. Hién
nay tai Pai hoc Can Tho, nhém nghién ciru ciing
dang phat trién mot loai vaccine cho an phdi hop voéi
chat kich thich mién dich dé phong bénh do E.
ictaluri trén ca tra. Két qua cho thay khi duoc sir
dung ding liéu luong va du thoi gian cho an, loai
vaccine nay s& cho hiéu qua cao va c6 thé lam ting
ty 18 séng cua ca tra néu bi lay nhidm bai E. ictaluri
(nghién ctru chua cong bd).

Nam 2011, theo VASEP, vaccine phong bénh
gan than mu trén ca tra c6 tén thuong mai la ALPHA
JECT Panga® 1 cta Cong ty PHARMAQ, duoc
Cuc Thii y (Bo Nong nghiép va Phat trién Nong
thoén) cho phép tiém thir nghiém cho ca tra trén dién
rong tai mot s6 ao nudi trong khu vuc DBSCL
(Dung, 2011), ndm 2013 tr¢ thanh vaccine thuong
mai dau tién cho c4 tra tai Viét Nam. Sau do, vaccine
dang tiém ALPHA JECT Panga® 2 nhi gia phong
bénh gan than mu va xuét huyét trén c4 tra da nhan
duoc gidy phép luu hanh tir Cuc Tha y vao ngay 5
thang 12 nam 2016. Tuy nhién, hiéu qua 2 loai
vaccine nay phong bénh gan than mu do vi khuén E.
ictaluri trén ca tra nuéi thdm canh khong cao va
chua 6n dinh. M¢i day, két qua khao sat cua
Chambers et al. (2022) vé nhan thtc cia nong dan
Viét Nam vé vaccine trén c4 cho thiy da sé nong
dan déu y thire duoc tac hai cua viéc st dung khang
sinh trong nudi ca. Nhom tac gia ciing cho thay 3
mbi lo ngai 16n va quan tdm cua ngudi nudi ca tra
vé vaccine 1a (i) tinh hiéu qua vaccine, (ii) sir dung
phuong phap tiém va (iii) hiéu qua kinh té. Chinh vi
thé, dé khic phuc nhitng han ché nay, huéng phat
trién vaccine can phai nang cao chit lwong, giam gia
thanh va thay d6i cach st dung vaccine tién lgi hon
nhu: ngam, tim, cho dn (Chambers et al., 2022) hoic
nghién ciru san Xuat may tiém vaccine tu dong cho
ca.

4. SU DUNG PROBIOTIC, PREBIOTIC

TRONG NUOI CONG NGHIEP CA
TRA

Prebiotics 1a cac thanh phan thuc phiam khong
tiéu hoa, co tdc dung kich thich su phat trién hoac
chuyén héa cua cac vi khuan c6 loi trong dudng
rudt, c6 kha nang cai thién sy can bang duong rudt
cua sinh vat (Gibson & Roberfroid, 1995). Cac
prebiotic thuong dugc st dung trong thay san bao
gom mannanoligosaccharides,
fructooligosaccharides, lactose, galacto-gluco-
mannans va inulin. Nhidu nghién ctu bod sung
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prebiotic cho dong vat thay san da ghi nhan mot sé
loi ich do prebiotic mang lai cho vat nuéi nhu ting
trudng nhanh, cai thién tinh trang sinh 1y, tang
cuong hé mién dich va ting kha ning dé khang véi
bénh (Ringe et al., 2010; Han & Hang, 2018).

Thuat ng probiotic dugc Parker (1974) dinh
nghia 1 “cac vi sinh vét va hop chat gop phan vao
su can bang hé vi sinh duong rudt caa vat chu”. Sau
do, Fuller (1989) da diéu chinh thanh “Ché pham bo
sung vi sinh vat séng nham tac dong co loi dén vat
chu bang cach cai thién su can bang hé vi sinh duong
rugt ciia vat chu”. Probiotic hay ché pham vi sinh
bao gém cac vi khuan co lgi da tir 1au dugc ap dung
trong kiém so4t dich bénh trén nhiéu déi twong nubi
thiy san (Akhter et al., 2015). Probiotic dugc bd
sung vao moi truong ao nudi thuy san hay bo sung
vao thic dn déu c6 kha nang e ché sy phat trién cua
vi sinh vat gay bénh, cai thién enzyme tiéu hoa lam
tang kha ning sir dung thire an, thiic day tang truong
va kich thich dap ung mién dich cua vat nudi
(Pandiyan et al., 2013). Cac probiotic bao gdm
gidbng Bacillus va nhém vi khudn acid lactic
(LactoBacillus, Lactococcus, Carnobacterium,
Pediococcus, Enterococcus va Streptococcus) dugc
cong nhan c6 tac dong tang cuong mién dich trén ca,
tang kha nang khang bénh va mot s chi tiéu sinh Iy
khac. Gidng vi khuan Bacillus c6 kha ning tao bao
tar, ton tai trong moi trudng bét loi nén co thé kéo
dai doi sébng nén thuong dwoc sir dung lam
probiotic. Cac loai vi khudn B. subtillis, B.
licheniformis, B. circulans, B. coagulans, B. clausii,
va B. megaterium thuong dugc st dung trong thuy
san nhu probiotic (Nayak, 2021).

Ung dung bd sung prebiotic nhim ting cuong
suc khoe va tang trudng cho ca tra cling da duoc
nghién ciru va budc dau cho két qua kha quan. B
sung fructooligosaccharide (FOS) véi cac nong do
0%, 0,5%, 1,0%, 1,5% va 2,0% vao thirc an ca tra
trong 3 thang. Két qua cho thay tang truong cua ca
gia tdng dang ké khi bd sung 0,5% va 1,0% FOS. Ty
I8 sdng cua cé ciing dat cao nhat (100%) & muc bo

sung 0,5% va 1,0%, thap nhat (82,1%) & muc bo
sung 1,5% FOS. Hé sé FCR ¢ nghiém thirc 1,0% 1a
thip nhat dat 1,35. Tuong tu, hoat tinh cic enzyme
titu hoéa nhu amylase, pepsine, trypsine,
chymotrypsine khi bé sung 0,5% va 1,0% FOS déu
cao hon cac nghiém thtrc con lai. Nhin chung, két
qua thi nghiém cho thiy bd sung FOS vao thirc an &
mirc 0,5% va 1,0% gitp ca tra cai thién tang truong
va tang hoat tinh men ti€u héa (Anh & Huong,
2014). Han & Hang (2018) ciing tim hiéu anh huong
ctia viéc bo sung inulin va FOS vao thirc an 1én ting
truong va dap tng mién dich cua ca tra giéng (P.
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hypophthalmus). B6 sung inulin (0,5% va 1%); FOS
(0,5% va 1%) vao thirc an ca tra trong 28 ngay cho
thdy céc chi tiéu huyét hoc va hoat tinh lysozyme &
cac nghiém thic bo sung inulin va FOS déu cao hon
nghiém thirc d6i chimg sau 28 ngay. C4 bo sung 1%
inulin cho két qua mat do6 téng bach cau, bach cau
don nhan, bach cau trung tinh, lympho, tiéu cau va
hoat tinh lysozyme ting cao nhat. Tién hanh cam
nhiém c4 tra véi vi khuan E. ictaluri dé danh gia kha
ning khang khuan ciing ghi nhan ty 1¢ chét cua ca
duoc bd sung inulin va FOS thap hon c4 dbi chung.
Ty 1& chét cua ca duoc bd sung 1% inulin 1a thip
nhét (42,67%) so Vi cac nghiém thirc khac sau khi
cam nhiém vai vi khuan E. ictaluri. Tiép theo, Hang
& Phuong (2020) cling d8 chiing minh inulin 1a mét
prebiotic tiém ning trong viéc ting cuong suc khoe
va kiém soat dich bénh cho c4 tra khi bo sung vao
thirc an cho cé véi liéu lugng 1% va nhip bd sung 2
tuan/thang.

Tuong ty, bd sung probiotic cling di duoc
nghién ciru va tng dyng trong nudi ca tra. Son va
ctv. (2013) da bd sung B. circulans, B. subtilis,
Pediococcus acidilactici dang don va t& hop vao
thirc an c4 tra trong 4 tuan cho thiy cac chi tiéu mién
dich cua ca gia tang tir 1,6-2,3 1An so véi ca dbi
chimg. Tuy nhién, chi s6 thuc bao lai khac biét
khong c6 y nghia thong ké. Ngoai ra, nhom tac gia
nay ciing tién hanh danh gia kha ning khang vi
khuan gay bénh E. ictaluri cua cac chung vi khuan
c6 loi trén, két qua cling ghi nhén cac chung Vi
khuan c6 lgi nay déu c6 kha nang wc ché vi khuan
E. ictaluri véi duong kinh vong khang khuén dao
dong tir 17,7 mm dén 22,6 mm. Trong d6, vi khuan
B. circulans cho thiy c6 kha nang khang E. ictaluri
cao nhit. Hanh va ctv. (2019) ciing nghién ctru va
ghi nhan hiéu qua st dung chang B.
amyloliquefaciens & quy mé san xuét cé tra giéng
khi xir 1y truc tiép vao moi truong nudi. Két qua cho
thy chat lugng cé tra va nude ao dugc cai thién. Sau
40 ngay nudi, ty 1¢ sdng ctia ca & nghiém thirc co bd
sung probiotic 12 28,8% so véi ao d6i chimg 1a 7,2%.
Trong luong va kich thudc cia ca cd bd sung
probiotic ting 12,40% va 5,55% so vai ddi chung.
Moi trudong nude ao phu hop cho dong vat phu du
sinh trudng va phat trién, dam bao nguon thirc an tu
nhién cho cé tra sir dung. Hang et al. (2022) da b
sung vi khuan Lactobacillus plantarum vao thirc an
cé tra voi mat do 106, 107, va 108 CFU/g thtrc dn
trong 8 tuan. Két qua cho thay ca tra dugc bd sung
L. plantarum co6 ting truéng nhanh hon ca ddi
chung. Tuy nhién, ty 1& sdng cua ca & cac nghiém
thirc khong co su khéac biét. Cac chi tidu huyét hoc
va hoat tinh lysozyme, hoat tinh b6 thé déu gia ting
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& nhom ca duoc bd sung probiotic. Trong do, ¢4
duoc bd sung 107 CFU L. plantarum/g thirc an c6
dap (ng mién dich cao nhét. Tién hanh cam nhidm
ca v6i E. ictaluri dé danh gia kha ning man cam véi
mam bénh ciia ca tra thi nghiém cho thdy nhom ca
khong b sung L. plantarum cé ty 1¢ chét tich liy
cao hon so véi ca duoc bd sung L. plantarum. Nhu
vay, bd sung L. plantarum vao thirc an cé tra trong
8 tuan da cai thién ting truong, tang cuong sirc khoe,
strc dé khang cia ca tra.

5. SUDUNG THAO DUQC

Thao dugc dong vai tro quan trong trong Vviéc
kiém soat dich bénh vi chira nhiéu hop chét ¢é hoat
tinh chéng oxy héa, khang khuan, khang stress
(Chitmanat et al., 2005; Chakraborty & Hancz,
2011). Théng thuong, nhiing cao chiét thao dugc
chira nhiéu thanh phan khac nhau nhu alkaloids,
steroid, phenolics, tannin, terpenoids, saponin,
flavonoid va thé hién hoat tinh sinh hoc khac nhau
(Awad & Awaad, 2017). Mot s6 nghién ciu cho
thdy nhiéu loai thao duoc c6 kha nang khang vi sinh
vt tot, ting cuong dap ung mién dich cho c4, gitp
ca khang lai mam bénh, ... 14 giai phap sinh hoc thay
thé thudc va hoa chét trong nudi thuy san (Diéu,
2010; Chakraborty & Hancz, 2011). Két qua nghién
ctru cua (Diéu, 2010) vé hoat tinh khang khuan cua
30 loai cay thudc nam cho thiy tat ca cac loai ciy
nay déu c6 kha ning khang khuan (MIC=16-2048
pg/mL). Ngoai ra, cac loai thao dugc thuong dé tim
va dugc sur dung dudi nhiéu dang nhu tho, cao chiét
hoic cac hop chat hoat tinh tir thuc vat véi gia thanh
ré ciing 1a yéu té khach quan cho viéc st dung thao
duogc dé bao vé strc khoe dong vat thiy san (Awad
& Awaad, 2017).

Str dung thao dugc dugce xem la mét trong nhitng
bién phap phong bénh cho ca da ung dung trong
nuodi trong thuy san trong dan gian tir xua. Vao mua
nu6ce Noi, ngudi nudi thuong treo nhiéu b6 sau déu
(Azadirachta indica) & dau bé ca hodc dau cong cap
nudc cha ao nudi dé phong bénh ky sinh tring cho
ca. Trong nudi c4 tra, nhiéu nghién ctru tng dung
cao chiét thao duoc phong bénh cho ca da duoc thuc
hign. B6 sung cao chiét 14 hoan ngoc
(Pseuderanthemum palatiferum (Wall.) Radlk) vao
thirc an c4 tra trong 6 tuan cho thay mat do tbng bach
ciu va cac loai bach cau gia tang, hoat tinh lysozyme
dat gia tri cao nhat & nghiém thirc bd sung 0,5% cao
chiét hoan ngoc, ting gip 2 lan so nhém ca ddi
chang. Tién hanh cam nhidm véi vi khuin E.
ictaluri, ca dugc bd sung 0,1% va 0,5% cao chiét
hoan ngoc ¢o ty 1€ chét thip hon c4 dbi chimng. Két
qua cho thay bo sung cao chiét hoan ngoc vao thirc
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an gitp cai thién hé thong mién dich va giam ty Ié
chét cua ca tra khi khang lai vi khuan E. ictaluri
(Hang & Phuong, 2020b). Tuong tw, Hing & Hoa
(2020) da bo sung cao chiét lyu (Punica granatum)
(1,5 va 3%) vao thirc n cé tra trong 4 tuan nham
tang cuong stc dé khang trén ca tra. Két qua cho
thay ca tra sir dung thire dn ¢ b sung cao chiét lyu
¢6 suc khoe tét va it chiu tac dong bai tac nhan gay
bénh gan than mu so Véi ca an thic an khong bo
sung cao chiét lyu. Nghién ctru bd sung cao chiét
thao duoc phong bénh cho cé tra ciing duoc thuc
hién boi Hang & Hoa, (2020); Hang et al. (2022),
ghi nhan ca dugc bd sung 2% cao chiét diép ha chau
(tén khoa hoc), 1a cach (tén khoa hoc) c6 tang truong
t6t, cac chi tiéu huyét hoc va mién dich ting cao hon
S0 v6i nhom ca dbi chung. Bong thoi, ca duoc bd
sung 2% diép ha chau, 14 cach c6 ty 1é chét thap nhat
sau khi cam nhidm véi vi khuan gay bénh gan than
mu. Duya trén thi nghiém cua Hang et al. (2022), ty
I¢ bd sung 2% cao chiét 14 cach (Premna
serratifolia) vao thirc an cé tra dugc chon loc dé tién
hanh thi nghiém khéo sat nhip bd sung cao chiét. Két
qua cho thay b sung 2% cao chiét 14 cach theo nhip
2 tuan/thang gitp gia ting mat d6 bach cau, hoat tinh
lysozyme, hoat tinh bo thé va hoat tinh dai thuc bao.
Cé duoc bd sung 2% cao chiét 1a cach theo nhip 2
tuan/thang ciing c6 ty 1& sdng cao khi cam nhiém vai
mam bénh (Hang & Hoa, 2021).

6. NHUNG THU THACH TRONG
PHONG CHONG DICH BENH TREN
CA TRA

Nhin chung, cong tac quan 1y stuc khoe va kiém
soat bénh truyén nhidm trong nudi trong thiy san
tuong dbi phuc tap hon so v6i dong vat nudi trén can
boi vi viée danh gia nhanh chong va chinh xac tinh
trang sirc khoe ciia dan ca khi chung séng trong moi
truong nude 1a mot rao can I6n. Khong gidng nhu
chan doan bénh cho dong vat trén can chi tap trung
vao xac dinh va diéu tri cho timg ca thé mac bénh,
dich bénh dé dang lay lan mét cach nhanh chong
trong mdi trudong nudi trong thuy san, cling nhu kho
chan doan bénh & giai doan d4u khi c4 c6 xu huéng
tap trung thanh dan. Do @6, viéc xac dinh va diéu tri
bénh trong nuéi trong thuy san néi chung va c tra
n6i riéng thudng dua trén quan thé hon 1a mot ca thé
riéng 1é. Hon nira, viéc thu mau phan tich xac dinh
tac nhan gy bénh khong chi cht trong dén mau ca
bénh ma con phai cha y dén cac yeu t6 co lién quan
nhu chét luong nuée, diéu kién nén day, thoi tiét,.
ciing khién cho viéc chan doan dong vat thiry san tro
nén phirc tap va kho khéan hon (Assefa & Abunna,
2018). Phat trién vaccine trén ca 1a mot nhiém vu
thir thach do su da dang ciia cac mam bénh, vat chu
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va tinh dic trung vé sy nhay cam cua vat chu ddi véi
tirng mam bénh khéac nhau (Sommerset et al., 2005).
Gigi han I6n nhat trong su phat trién vaccine trén ca
1a su giGi han kién thic vé mién dich hoc trén c4, rat
nhiéu loai vaccine khong dugc cip phép va khong
¢6 hiéu qua vé chi phi (gia cao) va ap luc vé viéc
quan 1y va kiém soat (Muktar & Tesfaye, 2016;
Dadar et al.,
phong bénh vi khuan néi bao nhu E. ictaluri gay
bénh gan than mu la mét trong nhirng thir thach 16n
trong nhiing nam t6i day (Nishimura et al.,
Seder & Hill, 2000). Bé mang lai hiéu qua cao,
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