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TOM TAT

Trong nghién citu, viée dinh gia hiéu quad khi phéi hop tiém va cho an véc xin
phong bénh gan thdn mu (Edwardsiella ictaluri) trén cd tra (Pangasianodon
hypophthalmus) théng qua cdc chi tiéu tang truong, kha nang bao ho (RPS%)
va biéu hién gen mién dich da dwoc thiec hién. Thi nghiém dugc bo tri hoan
toan ngdu nhién: - (NT1) tiém vdc xin & ngay dau va cho an vdc xin ngay thir
30, (NT2) tiém véc xin ongay dauva khéng cho an véc xin ngay thir 30, (NT. 3)
khéng tiém vdc xin ngay dau va cho an vic xin ngay thir 30, va (NT4 - doi
chimg) khong tiém vac xin vao ngay ddu va khéng cho dn vic xin vao ngdy
thit 30. Sau 50 ngay, tdt cd cdc nghiém thirc dwoc gy cam nhiém voi E. ictaluri
dé danh gid kha ndng béao hé ciia vic xin. Két qua cim nhlem cho thdy hé s6
RPS cao nhdt dwgc ghi nhdn & nghiém thirc NTI (61,9% ), tiép theo la NT2 va
NT3 ldn heot la 47,6% va 33,3%. Ngodi ra, su tng biéu hién gen mién dich
sau khi tiém hodc cho dan vic xin cho thdy su kich hoat hé mién dich ca thi
nghiém. Két qud nghién cini cho thdy sw phoi hop tiém va cho dn vdc xin khong
chi ndng cao hiéu qua bdo hé ma con la mot gidi phdp tiém ning dé ting
cuwong sire dé khéng cho cd tra.

Tir khéa: Cd tra, Edwardsiella ictaluri, gen mién dich, Pangasianodon
hypophthalmus, vic xin

ABSTRACT

This study aimed to evaluate the efficacy of combined injection and oral
vaccination against Edwardsiella ictaluri in striped catfish (Pangasianodon
hypophthalmus) based on growth performance, RPS%, and immune gene
expression. The experiment followed a completely randomized design with four
treatment groups: (NT1) injection on day 1 followed by oral vaccination on day
30, (NT2) injection on day 1 without further oral vaccination, (NT3) no injection
on day 1 but with oral vaccination on day 30, and (NT4-Control) no injection or
oral vaccination at any point. After 50 days, all groups were challenged with E.
ictaluri to evaluate vaccine-induced protection. The challenged result showed
that the highest RPS protection rate was NT1 (61.9%), followed by NT2 and NT3,
with 47.6% and 33.3%, respectively. Furthermore, both injection and oral
vaccination led to immune gene upregulation, indicating immune activation in
the experimental fish. These results demonstrate that a combination of injection
and oral vaccination enhances protective efficacy and is a promising strategy to
boost disease resistance in the striped catfish.

Keywords: Edwardsiella ictaluri, immune gene,
hypophthalmus, striped catfish, vaccination

Pangasianodon
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1. GIOI THIEU

Nganh nudi trong thuy san (NTTS) la mét trong
nhiing linh vyc san Xuét thue pham phat trién nhanh
nhét trén toan cau, V0’1 toc do tang truong binh quan
dat khoang 8% mdi nam trong sudt ba thap ky qua
(FAO, 2022). Tai Viét Nam, theo Quyét dinh sb
339/QD-TTg ciia Thu tuéng Chinh phii, chién lugce
phat trién nganh thity san giai doan 2021- 2030, tim
nhin dén nam 2045, da xac dinh NTTS la mot linh
vuc san xuat chu luc, gop phan cung cap ngudn
nguyén liéu cho ti€u thu ndi dia va xuat khau. Muc
tiéu dén nam 2030, san luong nudi trong thiy san
dat 7 triéu tan, tang 153% so voi nam 2020, véi tbe
d6 tang truong gia tri san xuat trung binh dat 3,0 -
4,0%/mam. Ca tra (Pangasianodon hypothalamus)
1a mot trong nhitng dbi trong nudi quan trong cua
Viét Nam, dac biét & déng béng song Ctru Long, véi
san lugng 1,56 tri¢u thn va gia tri xuét khau dat 2,26
ty USD trong nam 2020. Tuy nhién, nganh nudi ca
tra dang d6i mat voi nhiéu thach thirc 16n, bao gom:
su bién dong nhu cau thi truong quoc té, gia ca thi
truong bap bénh, moi truong 6 nhidm, chét luong
giong suy giam, cung véi viée tham canh hoda véi
méat d6 cao dan dén dich bénh trén ca tra x4y ra
thuong xuyén hon va gay thiét hai 16n cho nguoi
nudi (Dung et al., 2008).Vi khuan, nim va ky sinh
tring dugc xac dinh 1a ba tac nhan gay bénh truyén
nhiém chinh trén ca tra nu6i thim canh & dong bang
song Ctru Long (Crumlish et al., 2002; Dung et al.,
2008; Hang & Oanh, 2012). Trong dd, cac bénh do
vi khuan, bao gdm bénh gan than mu do vi khuan
Edwardsiella ictaluri géy ra, da gay thi¢t hai nghiém
trong nhat cho nganh nudi cé tra (Crumlish et al.,
2002; Dung et al., 2008; Ly et al., 2009). Bénh nay
con dugc goi 1a bénh dém tréng ndi tang hodc bénh
hoai tir do truc khuan (BNP), di xuat hién tai Viét
Nam tir nam 1998 va thuong bung phat vao mua 1a,
v6i ty 18 chét 1én dén 90% & giai doan ca gidng.

Hién nay, cac bién phap kiém soat dich bénh chu
yéu dya vao sir dung khang sinh, nhung viéc sir dung
sai cach dd din dén tinh trang khang thudc ¢ vi
khuén. Theo nghién ciru ctia Dung (2010), hon 73%
chung E. ictaluri ¢6 hién tuong khang nhiéu loai
khang sinh, lam giam hiéu qua diéu tri va anh huong
dén chét lugng san pham, dong thoi dat ra nguy co
d6i voi stic khoe ngudi tiéu dung. Vic xin bat hoat
da dugce thir nghiém nhu mot bién phap phong ngira
nhiém trung E. ictaluri trén ca tra, nhung két qua
cho thdy kha ning bao vé dai han van con han ché.
Nghién ctru gém day duoc thyc hién tap trung vao
viéc phat trlen cac bién phap phong bénh hiéu qua
hon, bao gdm véc xin sdng giam doc luc va cac chét
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kich thich mién dich (Kordon et al., 2020). Viéc
nghién ctru va phat trién vic xin két hop giita tiém
va cho in dang dugc dé xut nhu mot hudng di tiém
nang nham cai thién hiéu qua phong bénh, kiém soat
dich bénh va hd trg sy phat trién bén viing ciia nganh
nudi ca tra tai Viét Nam. Viéc danh gid hi¢u qua ctua
cac loai vaccine dang phat trién thuong duge danh
gia thong qua phuong phap cam nhiém véi tac nhan
gdy bénh dé xac dinh kha ning bao ho trong diéu
kién thi nghiém (Lu et al., 2024; Ringg et al., 2014;
Veenstra et al., 2017). Bén canh do, k¥ thuat ELISA
dugc sir dung dé phan tich ndng do khang thé trong
huyét thanh nham danh gia dap tmg mién dich dich
thé. Ngoai ra, sy diéu chinh biéu hién cac gen mién
dich nhu IL-1f (Interleukin-1 beta), IL-6
(Interleukin-6), TNF-o (Tumor Necrosis Factor-
alpha), /FN-y (Interferon-gamma) va cac gen ma
hoéa protein khang nguyén (MHC class I va MHC
class II) cling la mdt trong cac phuong phép hi¢u qua
dé danh gia ¢ap tng mién dich (Huang et al., 2014).
Trong 6, IL-1f 1a mot cytokine tién viém quan
trong, thudc ho interleukin-1, c¢6 vai tro chinh trong
diéu hoa cic phan tng mién mién dich khong dic
hiéu va mién dich dic hiéu & dong vat c6 xuong
song (Ellis, 2001; Zou & Secombes, 2016). IL-1f
dugc san xuét chi yéu bai cac té bao mién dich nhu
dai thuc bao va bach ciu don nhan khi nhan dién cac
tac nhan gy bénh thong qua hé thong thu thé nhan
dang khuoén mau (Pattern recognition receptor), dic
biét 1a cac thu thé TLR (Toll-like Receptors)
(Dinarello, 2009). Cytokine nay kich hoat mét loat
phan mg viém nhu ting biéu hién cac phan tir két
dinh té bao, thuc day sy san xuét cac cytokine khac,
va tang cuong hoat dong thuc bao dé loai bo tac
nhan gdy bénh (Sakai et al., 2021). Két qua cac
nghién ctru gan day cho thay sy biéu hién gen /L-18
tang dang ké sau khi c4 dugc kich thich bang cac
vaccine hodc cac chét kich thich mién dich, qua d6
danh gid hoat dong cua hé théng mién dich
(Wangkahart et al., 2019). Do do, viéc nghién ctru
su diéu chinh biéu hién cua IL-1f duge xem 1a mot
cong cu hiru hiéu dé danh gia dap tmg mién dich va
hiéu qua cia vaccine trong nudi trong thuy san
(Montero et al., 2024). Do do, viéc nghién ctru phat
trién cac bién phap phong bénh chi dong hon nhu
phat trién vic xin va chat kich thich mién dich mot
céch ¢6 hiéu qua, ciing nhu trong chon giéng khang
bénh nham kiém soat va ngan ngira dich bénh bing
phat dang 1a xu thé trong twong lai dé phat trién bén
vimng ciia nganh thiry san. Chinh vi thé, nghién ctru
nay la can thiét va c6 y nghia thyc tién 16n trong bdi
canh hién nay.
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2. PHUONG PHAP NGHIEN CUU
2.1. Doi twong nghién ciru va chuin bi khang
nguyén

Ca tra khoe (P. hypophthalmus) giai doan giéng
trong lugng 15 - 20 g/con dugce thuan dudng trong
bé composite c6 suc khi, thay nu6ée moi 2 ngay va
cho an theo nhu cau mdi ngdy. Sau 1 tuan wong
dudng, ca dugc bd tri cho cac thu nghiém cam
nhiém.

. Chung vi khuan E. ictaluri VH116 dugc cung
cap boi Khoa Bénh hoc Thuy san, Truong Thuy san,
Truong Pai hoc Can Tho va da duge xac dinh gia tri
doc luc.

2.2. Chuin bi khang nguyén

Chuing vi khuén E. ictaluri VH116 duge phuc
hdi trén moi trudng dinh dudng TSA (Tryptic Soy
Agar, Merck, Buc) va i ¢ 28°C trong 48 gio. Sau
khi phét trién, vi khuén duoc kiém tra tinh thudn
chung thong qua céac chi tiéu sinh hoa co ban, bao
gébm nhudm Gram, tinh di dong, cac phan ung
Oxidase, Catalase va thir nghi€ém oxy hoéa/ 1én men
(O/F). Sau d6, vi khuan dugc nudi sinh khi trong
mdi truong dinh dudng TSB (Tryptic Soy Broth,
Merck, Pirc) dé chuin bi khang nguyén. Sinh khoi
vi khuén dugc thu bing cach ly tim & 4.500
vong/phut trong 10 phat & 4°C, sau d6 rira sach bang
dung dich dém phosphate (PBS - Phosphate
Buffered Saline). Qua trinh bét hoat vi khuan dé tao
khéng nguyén dugc thyc hién theo phuong phap cia
Khoi et al. (2021), formalin dugc sir dung véi nong
d6 cudi cung 1a 0,8%, va vi khuan (~10° CFU/mL)
dugc bat hoat trong 4 gio ¢ nhiét do 28°C. Sau khi
bat hoat, vi khuin duoc ly tim dé thu sinh khéi va
loai bo formalin bang cach rira ba lan bang dung
dich PBS. Khang nguyén bat hoat sau d6 duoc kiém
tra tinh sdng bang cach trai lai trén dia thach TSA
va theo ddi két qua sau 48 gid dé xac nhan vi khudn
da bi bat hoat hoan toan.

2.3. Chuin vic xin

Dbi v6i véc xin tiém, quy trinh dwoc thue hién
theo phuong phap cua (Ramirez-Paredes et al.,
2020) v6i mot s6 diéu chinh. Dung dich khang
nguyén dugc phdi tron véi dau khoang (parafin)
theo ti 1¢ 1:2 dé tao thanh véc xin nhii dau. Hon hop
dugc chira trong cac 1o thiy tinh 15 mL da tiét tring
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va tron déu bang xi-lanh 1 mL (Vinahankook, Viét
Nam) cho dén khi tao dung dich nhii twong mau
trang sita. Mau vic xin sau d6 dwoc kiém tra tinh an
toan trudc khi tiém thir nghiém chinh thirc trén ca,
v6i lidu tiém 1 0,1 mL/c4 va theo ddi trong 30 ngay.

Déi vai vic xin cho an, quy trinh phdi trén dugce
thyc hién duya theo phuong phap ctia Khoi et al.,
(2023) v6i mot s6 diéu chinh. Dung dich huyén phu
khang nguyén ODgo= 1,0+0,02 dwoc phun déu 1én
bé mit thire dn (32% protein, Proconco) véi thé tich
350 mL/kg thtrc an (~10% CFU/g thirc dn), sau do
thirc an dugc say kho & 50°C trong 1 gio. Dau gan
muc (Vemedim) dugc st dung nhu chét phu ngoai
hat thtrc in v6i i 18 1% (thé tich/khéi luong), sau d6
tiép tuc sdy & 37°C trong 1 gid va dugc bao quan &
nhiét do 4°C.

2.4. BO tri thi nghi¢m

Thi nghiém duoc bb tri trong 50 ngay, tong cong
480 ca tra dugc bd tri ngéu nhién vao 4 nghiém thic
v6i mat do bd tri 1a 40 con/bé va mbi nghiém thirc
duogc lap lai 3 lan. Trude khi tiém véc xin, ca duoc
gdy mé bang AQUI-S® (10 ppm, Elanco) va duoc
tiém xoang bung véi liéu lwong 0,1 mL/c4 vao ngay
dau tién va dugc cho an (thirc dn bo sung vac Xin) &
ngdy thtr 30. Nghiém thire 1 (NT1): Tiém véc xin &
ngdy dau tién va cho an vdc xin ¢ ngay thir 30;
nghiém thirc 2 (NT2): Tiém véc xin & ngay dau tién
va khong cho an véc xin ¢ ngay thtr 30; nghiém thirc
3 (NT3): khong tiém véc xin & ngay dau tién va cho
an vac xin ¢ ngay tht 30; va nghlem thire 4 (NT4-
Déi chimg): khong tiém véc xin vao ngay dau tién
va khong cho an véc xin vao ngay thir 30. Trong sudt
thoi gian thi nghiém, ty 1& chét, kha nang boi 16i,
hanh vi va lugng thirc an dugc theo déi va ghi nhan
hing ngay. Cac thong s méi truong nude, bao gdm
nhiét d6 (°C), pH, DO (mg/L), NHs" (mg/L), va
NO:™ (mg/L), ciing dugc do luong va giam sat hang
ngay. Vao ngay thtr 30 va 50, 3 ca/bé dugc thu mau
dé phan tich cac chi tiéu nhu ting truong (WG, g),
tang truong tuyét d6i (DWG, g/ngay), toc /do tang
truong tuong dbi (SGR, %/ngay) va ty 1& song (%).
Ngoai ra, mau mo than trudc cling dugc thu mau va
trt trong dung dich RNA Save (Biological
Industries, Israel) & -80°C dé phan tich biéu hién gen
mién dich.
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Bang 1. Cac moi dwgre sir dung dinh danh va khio sat biéu hi¢n gen mién dich

Gen muc

Kich

¢ A As 3 ) ) o A
ticu Tén moi Trinh ty (5°—3°) thuére (bp) Tm (°C) Nguon
. Edi-F CAGATGAGCGGATTTCACAG .
Edi Edi-R CGCGCAATTAACATAGAGCC 470 65 (Sakaietal, 2009)
EF1a-QF  GAGCTGAAGGAGAAGATTGAC
EF-le ppiaQrR AACGACCAAGAGGAGGATAG 151 60 XM_026930196.2
PhIL1b-QF GGAAATGAGGAGAATAAAGCATG
1L-18 Q 175 60 XM 0343123782

PhIL1b-QR  CTTTGTCTTTTACCTCCTCTATG

Ghi chu: Edi: fimbrial gene cluster, EF-1a: Elongation factor 1-alpha 1, IL-1f: Interleukin-1 beta

Téng truong (WG, g) = Wr- W;

Tang truong tuyét déi (DWG, g/ngay) = (Ws -
Wi)/T

Téc d6 ting truong twong ddi (SGR, %) =
[(LnW¢- LnW;) / TT x 100

CTilg sér}g (%) = (S6 luong ca thu/ Sb luong ca
bo tri ban dau) x 100

Trong d6: Wrla trong luong cudi cung, W; trong
lugng ban dau va T la tong thoi gian thi nghiém.

2.5. Xac dinh hiéu qua bao hd RPS vic xin

Sau 50 ngay bd tri thi nghiém, ca dugc chuyén
vao cac bé nhua thé tich 60 lit, mdi bé chira 10 c4,
tong cong 15 bé duoc sir dung twong ung véi 5
nghiém thirc, mdi nghiém thirc duoc lip lai 3 lan.
Trong d6, 4 nghiém thirc dugc xir Iy bang cach ngdm
ca trong dung dich vi khuan Edwardsiella ictaluri
VHI116 véi mat do 2,22x10° CFU/mL, trong khi
nghiém thirc ddi chimg khong ngam véi vi khudn.
Ca thi nghiém dugc ngadm véi 10 lit dung dich vi
khuén trong 30 phut, trong khi ca dbi ching dugc
ngam trong nudc bé trong clng khoang thoi gian.
Sau qua trinh ngam, nudc sach dugc bod sung vao
cac bé dé dat tong thé tich 60 lit. Dau bénh Iy va ty
1¢ chét clia ca dugc theo ddi hang ngay trong 14
ngay. Cac miu ca co biéu hién bénh 1y dic trung
dugc thu va tai phan 1ap vi khuan trén méi truong
TSA) va i & 28°C trong 48 gio. Hinh thai khuan lac
sau khi nuéi cdy dwoc quan sat va kiém tra bing
phuong phap PCR str dung cap primer dac hi¢u Edi-
F/Edi-R (Bang 1). Ty 1& chét cua ca & cac nghiém
thirc dugc str dung dé tinh toan hé s6 bao ho tuong
dbi (Relative Percentage Survival - RPS), dénh gia
hiéu qua bao vé clia véc xin ddi voi tac nhan giy
bénh dua trén cong thic: RPS = (1 - A/B) x 100,
trong d6 A 1a ty 1& c4 chét & nghiém thirc ¢6 vic xin
va B la ty 1& chét nghiém thic dbi chimg
(Amend, 1981).
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2.6. Danh gia biéu hién gen mién dich trén ca
thi nghiém

RNA téng $6 tir cic mAu mo ca thi nghiém duogc
tach chiét béng Trisure Reagent (ABT, Viét Nam),
theo huéng din cia nha san xuit. Nong do va chat
luong RNA duge xac dinh bang phuong phép do
quang phd & bude song hip thu 260 nm va 280 nm
sir dung thiét bi NanoDrop Spectrophotometers
(Thermo Scientific). Mdi mau RNA tong s6 (1.000
ng) dugc xir Iy bing gDNA Eraser nham loai bo
DNA tap (gDNA), dam bao d¢ tinh sach cia RNA.
Tiép theo, qua trinh tong hop cDNA dugc thuc hién
bang PrimeScript RT Reagent Kit with gDNA
Eraser (Takara, Nhat Ban) theo hudng dan k¥ thuat
tir nha san xuat. San pham cDNA dugc pha loang 10
lan trong dung dich dém TE 1X va sir dung lam
khuén mau cho céc thi nghiém qRT-PCR. Sy biéu
hién twong quan giira gen lién quan dén mién dich
IL-1f so v6i gen tham chiéu EF-Ia (Eukaryotic
translation elongation factor 1 alpha 1) dugc xac
dinh bing phwong phap qRT-PCR trén hé thdng
CFX Opus 96 Real-Time PCR (BioRad, M¥) vdi
SensiFAST SYBR® No-ROX (Bioline, M¥). Piéu
kién PCR duoc thuc hién nhu sau: 95°C trong 2
phut, sau d6 40 chu ky ¢ 95°C trong 5 giay va 60°C
trong 30 gidy. Sy biéu hién ciia gen mién dich dugc
tinh toan dwa trén muc biéu hién tuong dbi so voi
EF-lo, st dung phuong phap 2/44¢t (Livak &
Schmittgen, 2001). Mbi mau dugc phan tich ba lan
1ap va toan bo dit liéu dugc trinh bay dudi dang biéu
hién mRNA twong dbi so voi gia tri cia nhém ddi
chimg. Dé so sanh mirc do biéu hién gen giira cac
nhom nghiém thuc, viéc phén tich phuong sai
ANOVA moét nhan t6 véi phép thir Duncan dugc
thuc hién théng qua phan mém IBM SPSS Statistics
phién ban 22.0 (SPSS) v6i mae § nghia p < 0,05.
Trinh ty cac doan moi cho mdi gen dugc liét ké
trong Bang 1.
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Bang 2. Két qua theo di cac chi tiéu ting truéng

Tdp 61, S6 3B (2025): 225-233

. gen Nghiém thirc
Chi tieu NTI NT2 NT3 NT4
Ban diu
WG (2) 27,0043 .48 272243 .48 27,0043 .48 27204348
Ngay 30
WG () 36,47+2,73° 35,07+2,58" 34,79+2.65° 36,83+2,69°
DWG (g/ngay) 0,31£0,04° 0,26+0,02° 0,25+0,03 0,32+0,03"
SGR (%/ngiy) 0,970,06° 0,84+0,05° 0,82+0,07° 1,01£0,08°
Ngay 50
WG (2) 40,673 .25 38.69+3.10° 39.15+3.15° 41,123,220
DWG (g/ngay) 0,67+0,04* 0,57+0,05° 0,600,04° 0,700,06"
SGR (%/ngiy) 1,34+0,11 1,17+0,09° 1.21£0,10° 1,38+0,12¢
Ti 18 séng (%) 98.33+1,18° 96.67<1,18° 97.50+2.04° 95.83+1,18°

Ghi chi: WG: tang trudng, DWG: tang truong hdng ngay, SGR: tcfc d¢ tang truong twong doi. Cdc sé liéu trong ciing
mot hang co chir cdi giong nhau thi khac biét khong co y nghia thong ké (p > 0,05).

3. KET QUA VA THAO LUAN
3.1. Két qua theo déi cac chi tiéu ting truong
va cac yéu t6 méi truomg

Két qua ghi nhan cac chi tiéu tang trudng, tang
truong tuyét dbi, toc do ting truong tuong dbi va ti
1¢ séng duoc ghi nhan trong sudt qué trinh bd tri
danh gia hiéu qua & cac nghiém thirc phdi hop vic
xin tiém va vic xin cho an dugc thé hién thong qua
Bang 2. Tat ca cac nghiém thirc (NT1, NT2, NT3 va
NT4 - d6i ching) déu bit dau voi cing mirc trong
lugng ban dau (WG) 1a 27,22+3,48 g. Sau 30 ngay
b tri, tang truong (WG) & tit ca cac nghiém thirc
khong c6 sy khac biét dang ké, dao dong tir
34,79+2,65 g dén 36, 83+2,69 g. Két qua ting truong
hang ngay (DWG) va tdc do ting truong twong d6i
(SGR) ciing cho thdy khong cé sy khac biét ¢6 ¥
nghia thong ké gitta cdc nghiém thirc, véi DWG
trong khoang 0,25 - 0,32 g/ngay va SGR tir 0,82 dén
1,01 %/ngay Vao thoi diém sau 50 ngay, trong
lwong cubi ciing cua cé tang 1én & tat ca cic nghiém
thirc, voi NT4 (41,12+3,22 g) ¢6 trong lugng trung
binh cao nhét, tiép theo 1a NT1, NT3 va thap nhét
NT2 (38,69£3,10 g). Gia tri DWG dao dong tu
0,57+0,05 g/ngay (NT2) dén 0,70£0,06 g/ngiy
(NT4), va SGR dao dong tr 1,17+0,09 %/ngay
(NT2) dén 1,38+0,12 %/ngay (NT4). Ty 1¢ song
(SR) ciing dat murc cao, tir 95,83+1,18% (NT4) dén
98,33+1,18% (NTI). Két qua cho thdy rang viéc
phéi hop tiém véc xin va bd sung Vac xin qua dudng
an khong 1am anh huéng 16n dén tdc do tang truong
va ty 1¢ séng clia ca tra trong sudt thoi gian nghién
ctru. Cu thé, NT1 va NT4 (ddi chimng) cho thiy mirc
tang trudng cao nhét, mic du khong co sy khac biét
¢6 y nghia thong ké giita cac nghiém thirc trong tat
ca cac chi ti€u tang trudng.
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Bang 3. Panh gia hiéu qua bao ho ciia cac nghiém
thire

Nghiém thie Til¢ chet He¢ s0 bao ho

(%) RPS (%)
NT1 26,7 61,9
NT2 36,7 47,6
NT3 46,7 33,3
NT4 70,0 -

Tuong tu VO’l nghién ctru cua Kole et al. (2019),
viée bd sung véc xin qua thirc an khong anh hudng
dang ké dén ting truong cta c4, ma chu yéu co tac
dung trong viéc kich thich phan tmg mién dich. Hon
nira, két qua nghién clru cua Ramirez-Paredes et al.
(2019) cho thdy rang phuong phap tiém véc xin ¢o
thé tao ra dap ung mién dich manh mé ma khong
lam suy giam kha nang tdng trudng cua ca, ngay ca
khi duoc sir dung két hop voi phuong phap cho an.
Khong c¢6 sy khac biét dang ké vé DWG giita cac
nghiém thic cho thy rang ca tiém vic xin va bd
sung vic xin qua thirc an déu khong gy anh hudng
bét loi 1én kha ning sinh trudng hang ngdy cua ca
tra. Két qua nghién ctru ciia Khoi et al. (2021), khi
tiém vic xin khong lam giam DWG cua ca thi
nghiém. Cac nghiém thire dugc s dung véc xin tiém
va vic xin cho in déu dat ty 1¢ song cao, cho thiy
tinh an toan ciia cac loai vic xin nay trong thi
nghiém. Ty 1¢ sdng cao O tat ca cac nghiém thirc 1a
dlem tich cuc cho thay khong c6 anh hudng bat loi
tir véc xin dbi voi ca thi nghiém. Ngoai ra, cac yéu
t6 moi truong nhu nhiét d6 (27 - 28°C), pH (6,5 -
7,5), TAN (0,5 - 10 mg/L), DO (3,5 - 8,22 mg/L) va
NO;y (0 - 5 mg/L) dugc duy tri & muac 6n dinh, véi
ty 1¢ thay nudce 10 - 20% mdi ngay nham dam bao
diéu kién moi trudng tdi wu cho cé trong sudt qua
trinh b tri thi nghiém. Nhin chung, cac két qua nay
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khing dinh tinh an toan va tiém ning cua viéc sir
dung phdi hop tiém va cho an vic xin trong nudi
trong thily san, c6 tiém ning ap dung vao thyc tién
dé nang cao kha ning mién dich ma khéng anh
huong dén ting truong va ty 16 séng cua ca.

3.2. Két qua cam nhiém danh gia hiéu qua

ciia vic xin

Nghién ctru cam nhidm véi vi khuan E. ictaluri
dugc thyc hién sau 50 ngay bd tri thi nghiém nham
danh gia hiéu qua giira cac nghiém thirc vic xin trén
ca tra da cho théy su khéc biét rd rét vé ty 16 chét va
hé s6 bao ho RPS gitra cac phuong phap ap dung vic
xin. O nghiém thtrc NT1, c4 tra thi nghiém c6 ty 1&
chét tich Ity ghi nhan thap nhét 14 26,7% va hiéu qua
bao ho cao nhat dat 61,9%. Nghiém thirc NT2, dat
hi€u qua bao ho 47,6% voi ty 1¢ chét 36,7%. Trong
khi d6, nghiém thirc NT3, c6 ty 1¢ chét 13 46,7% va
hiéu qua bao ho 33,3%. Nghiém thirc dbi chung
(NT4) khong c6 sir dung véc xin, cho thiy ty 18 chét
cao nhét 12 70%, cho thdy anh huéng quan trong clia
véc xin trong phong bénh cho cé tra. Két qua tai
phan 1ap va dinh danh vi khun bang phuong phap
PCR & céc nghiém thirc cho thiy vi khuén tai phan
1ap déu c6 san pham PCR vd&i cip mdi dic hiéu Edi-
F va Edi-R, c6 kich thudc 470 bp, khang dinh vi
khudn tai phan 1ap 13 E.ictaluri (Hinh 1). Két qua
phan tich twong tu véi nghién ctu trude day (Sakai
et al., 2009).

Hinh 1. Két qua tii dinh danh vi khuin phin
1ap tir ca cdm nhiém biang PCR.

Giéng 1: d6i chimg 4m (ddH,0), Giéng 2: dbi
chung duong (E. ictaluri VH116), Giéng 3: nghiém
thirc NT1, Giéng 4: nghiém thic NT2, Giéng 5:
nghiém thic NT2, Giéng 6: nghiém thirc NT4 va
Giéng M: 100bp DNA ladder (P-100Lad-500, Phusa
Genomics)
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Két qua nghién ctru cho thdy hiéu qua bao vé
tuong d6i (RPS) dat 61,9% trén ca tra khi dwoc st
dung két hop phuong phap tiém va cho an véc xin
bét hoat trén ca tra. Cac nghién ciru trude day da chi
ra rang tiém vic xin thuong tao ra dap img mién dich
manh hon va hi€u qua bao vé cao hon so voi cac
phuong phap khac nhu ngam, do sy khac biét trong
qua trinh hip thy vdc xin ¢ ting ca thé
(Munang’andu & Evensen, 2019; Nakanishi &
Ototake, 1997). Liéu ting cudng dong vai trd quan
trong trong viéc kéo dai thoi gian ddp mg mién
dich, tur d6 nang cao hi€u qua lau dai cia chién luoc
tiém viac xin. Nghién ciru ciia Thinh et al. (2009) da
ap dung phuong phap ngam véc xin cho ¢4 tra giéng
vao ngay dau tién, sau d6 bd sung hai lidu ting
cuong bd sung qua thirc dn vao cac ngay 8 — 21 va
101 — 107, ghi nhan hé sb bao ho (RPS) dat 47% khi
c4 dugc cam nhiém véi E. ictaluri & ¢ matdo 8, 1x10°
CFU/mL. Trong mot nghién ctru gan day, ca chém
dugc cho 4n véc xin phong bénh do vi khudn V.
alginolyticus va V. parahaemolyticus v&i hai nhip
tang cuong vao ngay 14 va 42 (mdi liéu kéo dai 5
ngdy) dat RPS tir 70 dén 80% (Mohamad et al.,
2022). Két qua cua nghién ctru ndy cho thay hiéu
qua cua viéc két hop tiém va cho an véc xin c6 tiém
ning cung cap kha ning bao vé dang ké dé phong E.
ictaluri gay bénh gan than mu trén ca tra, voi kha
ning tng dung rong rii trong diéu kién nudi thyc té.

3.3. Panh gia anh hwéng ciia vaccine I1én biéu

hién ciia gen mién dich

Két 'qua danh gia hiéu qua cua viéc phdi hop st
dung vic xin bang phuong phép tiém va cho an dugce
thé hién qua mdi twong quan biéu hién gen mién
dich IL-1p giita cac nghiém thirc (Hinh 2). Két qua
cho thay mirc d6 biéu hién cuia gen IL-1f ting déng
ké & cac nghiém thirc c6 tiém vic xin (NT1 va NT2)
s0 voi cac nghiém thic khong dugc tiém vic xin
(NT3 va NT4) sau 30 ngay bd tri thi nghiém, khac
biét co y nghia thong ké giita nhém nghiém thirc co
tiém va khong tiém véc xin, voi sy khac biét co ¥
nghia thong ké (p < 0,05). Vao ngay thir 30, nghiém
thire NT1 va NT3 duge b sung vic xin qua thirc in,
biéu hién cua gen JL-18 tiép tuc duoc ghi nhan ¢
xu hudng ting. Pang chu y, mirc d6 didu chinh ting
& nghiém thirc NT1 (két hop tiém va cho an vic xin)
cao hon so véi NT2 (chi tiém véc xin), tuy nhién, su
khac biét nay khong c6 y nghia thng ké (p > 0,05).
Tuong tu, nghiém thirc NT3 (chi cho an vic xin vao
ngay thi 30) ciing ghi nhan su gia ting biéu hién /L-
18 vao ngay thtr 50 so v&i nhom ddi ching (NT4),
nhung van thip hon so véi nghiém thic NT2, sy
khac biét nay c¢6 ¥ nghia thong ké (p < 0,05).
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BNT1 ENT2

ENT3 ®mNT4
C

IL-1f so véi EF-1a

P

Su bi€¢u hién twong quan giira gen

Thoi gian (ngay)

Hinh 2. Két qua mdi twong quan biéu hién gen
mién dich IL-1# gitra cac nghiém thirc

Vic xin dong vai trd quan trong trong nudi trong
thiy san v6i kha ning bao vé chdng lai cic bénh
nhiém khudn, thong qua tiém hodc cho ca an, nho
céc lgi ich vé hiéu qua chi phi va kha nang tng dung
thuc tién (Munang’andu & Evensen, 2019;
Vinitantharat et al., 1999). Hiéu qua bao vé cua vic
xin phy thugc chit ché vao kha nang kich thich hé
mién dich, v6i cic co ché dap ung da dang
(Bercovier et al., 1997). Viéc danh gia hiéu qua cua
cac loai vdc xin dang phat trién c¢6 thé thuc hién
thong qua phuong phap cam nhidm véi mot s tac
nhan gy bénh trén ca dé xac dinh kha ning bao ho
clia vic xin trong diéu kién thi nghiém (Lu et al.,
2024; Ringe et al., 2014; Veenstra et al., 2017)
Pong thoi, viéc phan tich nong d¢ khang the béng
ky thuat ELISA duoc sir dung dé do luong nong do
khang thé trong huyét thanh bién dong, tir 46 danh
gia dap ng mién dich dich thé ma véc xin kich hoat.
Ngoai ra, viéc theo doi sy diéu chinh biéu hién cua
cac gen lién quan dén dép tng mién dich gen mién
dich, dic biét cac cytokine va cac yéu té didu hoa
mién dich, 1 cong cu quan trong trong d4nh gia hiéu
qua cua véc xin (Huang et al., 2014), dac biét ¢ ca
tra (P. hypophthalmus). Cac gen mién dich nay bao
gom céc cytokine nhu IL-1f, TNF-a, IL-6 va cac
yéu t6 diéu hoa mién dich khac, c6 vai tro kich hoat
va diéu hoa phan ing mién dich. Viéc phan tich sy
thay ddi biéu hién cta cac gen nay cho phép dénh
gia kha nang kich thich phan tmg mién dich thich
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hop cta vic xin. Trong d6, Interleukin-1p 13 mot
cytokine quan trong trong viéc kich thich cac phan
g mién dich, dong vai trd chinh trong viéc khdi
phat phan Umg viém va tang cuong hoat dong cua
céc té bao mién dich (Secombes et al., 1999). Sy gia
tang biéu hién cta IL-1f sau khi c4 duoc tiém hodc
cho an véc xin cho théy hé mién dich d3 duoc kich
hoat, tir d6 gitip danh gia kha nang bao ho ciia vic
xin (Raida & Buchmann, 2008). Vi vay, IL-1f ¢6 thé
duoc s dung nhu mdét phuong phap quan trong
trong d4nh gia hiéu qua cua véc xin. Trong nghién
clru cuia Silvaraj et al.( 2020), biéu hién gen ciia /L-
1f diéu chinh ting & than trudc, ty tang va rudt cua
¢4 chdm (Lates calcarifer) khi duoc tiém véi vic xin
phong bénh do Vibrio harveyi da dugc ghi nhan. O
¢4 hdi van (Oncorhynchus mykiss), biéu hién IL-18
cao hon dugc quan sat thiy ¢ ty tang va mang sau
khi tiém v&i vic xin phong bénh do Yersinia ruckeri
bat hoat bang formalin (Harun et al., 2011), ciing
nhu & than trude va té bao phuc mac sau khi ti€ém
vic xin bat hoat Aeromonas salmonicida biang
formalin (Veenstra et al., 2021). /L-1f va TNF-a la
cac cytokine dugc san xuét boi nhiéu loai bach cu
nham dap ung v6i cac mau phan tir lién quan dén
mam bénh (PAMPs) (Zou & Secombes, 2016). Sy
thay doi bleu hién cua JL-If va cac gen lién quan
khac cung cip thong tin vé kha ning bao vé cua vac
xin va cho phép so sanh muire do dap ung mlen dich
gitta cac phuong phap tiém va duong ubng, gop
phan t01 vu héa chién luoc phong ngira bénh trong
nudi tréng thuy san.

4. KET LUAN

Viée str dung két hop tiém va cho an véc xin c¢6
tiém nang ting cuong mién dich bao vé hidu qua trén
ca tra (P. hypophthalmus) sau khi gdy cam nhiém
v6i vi khuan E. ictaluri gdy bénh gan than mu.
Phuong phap tiém véc xin co thé dugc 4p dung trong
cac trang trai wong glong trude khi ca duge chuyén
dén a0 nudi thuwong pham, sau d6 véc xin duge sir
dung b sung qua dudng an dé giam tac dong va chi
phi cho lidu tang cuong. Cach tlep can nay khong
chi kha thi trong diéu kién thuc té ma con hd trg
ngudi nudi quan 1y strc khoe va nang cao mién dich
cho cé trong sudt qua trinh nuoi.

LOI CAM TA

Nghién cuu dugc thl_‘rc hién véi sur tai tro kinh
phi tr Trudng Pai hoc Can Tho, ma so: T2023-166.
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