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Tém tat. Tom thé chan tring c6 khdi luong 0,55 + 0,1 g/con duoc cho &n véi khdu phan co ban ¢ hodc khong
bd sung protein LvCTL3 tai t6 hop véi cac ndng d6 1an lwot 100; 200 va 500 pg/mL trwong tng véi ham luong
2; 4 va 10 mg/kg thitc an. Sau 30 ngay thi nghiém tdm duoc thu thap d€ xac dinh cac chi tiéu tang trudng,
ty 1€ séng va mau tom dugc 18y d€ phéan tich cac chi tiéu mién dich. Sau d6, tdm dwoc thi nghiém cam nhiém
v6i vi khuan V. parahaemolyticus (néng d6 1 x 10° CFU/mL). Két qua cac chi tiéu tang treong, hé sd chuyén
d8i thiec &n va cac chi tiéu mién dich: tong s6 t& bao mau, hoat tinh cac enzyme: phenoloxidase, Superoxide
dismutase (SOD), lysozyme va hoat dong thitc bao ctia mau tom & cac nghiém thitc thi nghiém &n thitc an
¢6 bo sung protein LvCTL3 tai t6 hop cao hon dang ké so voi d6i ching (p < 0,05). Trong d6, tdm duwoc cho
dn ché& do an c6 bd sung 4 hodc 10 mg/kg thirc &n ¢b tong s6 t& bao mau va SOD duge ghi nhén cao hon so
v6i cac nghiém thiec con lai. Sau 15 ngay cam nhiém, ty 1& chét tich liiy ctia tom & cac nghiém thic tir
20,0-36,67%, 1a thap hon dang k& so véi doi chiing (63,66%).

Tir khéa: mién dich, protein LvCTL3 tdi t& hop, tom thé chan trang, Vibrio parahaemolyticus
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Abstract. Whiteleg shrimp (size of 0.55 + 0.1 g) were fed basic diets either without or with supplementation
of recombinant LvCTL3 protein at concentrations of 100; 200 and 500 pig/mL equivalent to 2; 4 and 10 mg/kg.
After a 30-day feeding trial, shrimp were collected to measure growth parameters and survival rate, and
shrimp hemolymph was also collected for analysis of immune parameters. Then, the shrimp were
challenged with Vibrio parahaemolyticus at a concentration of 1 x 105CFU/mL for 15-day. The results indicated
that the growth performance, feed conversion ratio, immune parameters such as total hemocyte count,
phenoloxidase, superoxide dismutase, lysozyme enzyme activity, and phagocytic activity of shrimp in the
treated groups were significantly higher than those in the control (p < 0.05). Specifically, the dietary
supplementation with recombinant LvCTL3 protein at 4 or 10 mg/kg showed better results than the other
treatments. After a 15-day bacterial challenged test, the cumulative mortality rate of shrimp in the treated

ranged from 20.0 to 36.67% which was significantly lower than that of the control group (63.66%) (p < 0.05).

Keywords: immune, recombinant LvCTL3 protein, white-leg shrimp, Vibrio parahaemolyticus

1 Datvan dé

Vibrio parahaemolyticus dugc xem la tac nhan chinh gay bénh hoai ti gan tuy cap tinh
(Acute hepatopancreatic Necrosis Disease - AHPND) hay con goi la Hoi chiing chét sém (Early
Mortality Syndrome - EMS) da gay chét hang loat d6i voi tom nudi dudi 30 ngay tudi, dang la
thach thirc 16n nhat cho nghé nu6i tom hién nay trén thé gidi va Viét Nam. Bénh AHPND xuat
hién lan dau tién tai Trung Qudc (2009), Viét Nam (2010), Malaysia (2010) va Thai Lan (2012) sau
d6 lan rong ra cac nude khac nhung dén nay van chwa cé giai phap phong va tri bénh hiéu qua
[1]. Hé thong mién dich ctia tdbm khong c6 mién dich dic hiéu, ching chi cé mién dich bAm sinh
nham chéng lai tac nhan gay bénh do vay khéng tao ra ddp ting nhé mién dich ddi véi timg loai
tac nhan gay bénh [1]. Khi ¢d tdc nhan gay bénh xam nhép, cac phan tt thu thé nhan dién c6 kha
nang két hgp véi nhiéu loai phan tir cia mam bénh khac nhau nhw lipopolysacharide cua mang
t&'bao vi khudn Gram am va kich hoat phan tng tiéu diét tac nhan gay bénh [2]. Hé thong mién

dich khong déc hiéu cta tom thé chan trang thuong bi suy giam dang k& khi bi cam nhiém vi
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khuan V. parahaemolyticus [3]. Gan day, nhitng nghién ctru bd sung cac chat kich thich mién dich
nhuw lectin, probiotic, synbiotic hay thao duoc c6 vai tro quan trong trong viéc nang cao kha nang
dap ting mién dich ctia tdm thé chan trang (Litopenaeus vannamei) dang dugc quan tam. Trong d6,
lectin duwoc biét dén 1a mot protein c6 thé gan két véi glycoprotein hodc glycolipid trén bé mat téc
nhan gay bénh lam tic ché sw xam nhép cta tac nhan gay bénh nén lectin duwgc xem la phan ti
nhan dién quan trong gitp nang cao hoat dong mién dich bAm sinh ctia dong vat [4]. C-type lectin
(CTL) tir tdm thé chan trang da duoc chitng minh tham gia vao mot loat cac phan ting mién dich
bdm sinh bao gdm nhan dién mam bénh, ngung két vi khuan, diét vi sinh vat va khang virus,
tang ceong opsonin hoa va qua trinh tao thé bao t€'bao [5]. Cho dén nay, chwa cd nghién cttu nao
vé anh huong cua CTL téi td hop 1én tang treong cua tdm, ma cha yéu tap trung vao dénh gid
anh huong ctia cac loai CTL téi t6 hop 1én kha nang khang bénh ctia gidp xac. Nam 2020, Nguyén
Thi Phwong Thao va cs. [6], cho biét viéc titng dung ky thuét gene va protein tai t6 hgp c6 thé giup
téng cuong biéu hién CTL d€ stt dung nhuw chat kich thich mién dich b6 sung vao thic dn cho
tom, va cé tiém nang ting dung trong hd tro diéu tri bénh AHPND do vi khudn V. parahaemolyticus
gdy ra trén tom thé chan trang. Nhitng nghién ctru gan day ctia chting tdi da phan lap, tao dong
thanh co6ng gene LvCTL3 ma héa CTL tir tdm thé chan trang (L. vannamei), phan tir LvCTL3 c6
trong lwgng dat 20 kDa [7], c6 hoat tinh ngung két manh véi vi khuan V. parahaemolyticus gay
bénh AHPND trén tom thé chan trang (s6 liéu chuira cong bd). Trong nghién cttu nay, protein
LvCTL3 tai t6 hop duoc bS sung vao thitc &n nhdm nang cao dap tng mién dich, ting truong va
kha niang khang bénh ctia tdm thé chéan tréng do vi khuan V. parahaemolyticus trong diéu kién in

vIvO.

2 Vatliéu va Phwong phap
21 Vatliéu

Chudn bi nguén protein LvCTL3 tdi t& hop: Protein LvCTL3 duoc san xuat bang cong nghé
DNA tai t6 hop biéu hién thanh cong trong vat chtu Escherichia coli BL21 (DE3), véi khudn lac t&
bao E. coli TOP10 tai to hop moc trén moi treong ¢ 100 pg/mL Kanamyecin. Su biéu hién protein
LvCTL3 tai t6 hop ¢ E. coli BL21 (DE3) trong moéi treong LB (Luria Bertani Agar, Himedia, An
Do) dugc thé hién trén gel polyacrylamide bang ki thuat SDS - Page (két qua chua cong bd). Ba
nong do protein: CTL1 (100 pg/mL); CTL2 (200 ug/mL) va CTL3 (500 pg/mL) dwoc chudn bj tir
mau chuan c6 néng d6 500 pg/mL, pha loang bang dung dich dém mudi phot phat
(PBS - Phosphate-buffered saline) d€ stt dung cho cac thi nghiém tiép theo.

Chudn bi thitc an: Viéc chudn bi nguyén liéu (c6 diéu chinh) va bao quan khu phan duoc
tién hanh theo nghién cttu cia Hong va cs. [8], thanh phan nguyén liéu (% vat chat kho) gom: bot
ca: 35%; Lecithin: 2%; dau ca: 3%; bot dau nanh: 20%; bot ngd: 2,5%; Vitamin hon hop: 2%; va
Cholesterol: 2,0% nguyén liéu dugc can va nghién nho, ray qua lwdi 60 pm, va tron déu. Cac
nguyén liéu duoc phoi tron voi dau ca va nudce trude khi cho vao may dun tao vién co kich thudce

ttr 0,5-1 mm d€ dat thanh phan dinh dudng cua thitc dn sau khi phoi tron twong te nhu nghién
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ctu cua Hong va cs. [8] nhu sau: protein 40,21%; lipid 7,26%; khoang 12,30% va d6 &m 11,47%.
Nguon nguyén liéu dugc mua tir cdc ngudn nhu nghién cttu cia Hong va cs. [8]. Thitc an duoc &
bao quan ¢ nhiét d6 phong trong 72 gio. Lay 20 mL dung dich protein LvCTL3 téi t6 hop ¢ cac
ndng do 100; 200 va 500 pg/mL phun déu trong 1 kg khau phan dé€ dat nong do 2; 4 va 10 mg/kg
thitc dn twong tng véi ba nghiém thiee CTL1, CTL2 va CTL3. Nghiém thitc d6i chiing dwoc bd
sung 20 mL dung dich dém PBS. Sau d¢ thitc an duoc dé€ khd & nhiét d6 phong trong 20 phut va

bao quan 4 °C d¢€ str dung cho cac nghién ctu tiép theo.

Chudn bi vi khudn: Chung V. parahaemolyticus TTHVP202101001 duwoc xac dinh la tdc nhan
gay bénh AHPND trén tdm thé chan trang [9], dugc bao quan trong Glycerol & -80 °C va dwoc
phuc héi trén méi trudng Trytone Soya Agar (TSA, HiMedia, An D) 6 bd sung 2% NaCl. Lay 1
khuén lac trén dia thach nudi cay tang sinh trong 10 mL Tryptone Soya Broth bd sung 2% NaCl
(TSB, HiMedia, An Do) & nhiét d6 28 °C trong 24 gio. Dung dich vi khuin duoc li tam voi toc do
3000 vong trong 10 phut bang may ly tam (Digisystem Laboratory Instruments Inc., Pai Loan),
loai bo phan dich ndi. Dung nudc mubi sinh ly 0,85% NaCl rtra vi khudn hai 1an, sau d6 cho
10 mL dung dich niréc mudi sinh ly vao dé tao huyén phii. Do mat d9 vi khudn bang may do mat
dd quang hoc (Spectrophotometer model 4111 RS, Zuzi, Tay Ban Nha) ¢ budc song 620 nm, dung
nudc mudi sinh ly pha loang dén gid tri ODeo= 1 (twong duong 10° CFU/mL).

Tém thi nghiém: dwoc cung cap tir Cong ty TNHH MTV Thuong mai Thuy san Qudc Thang,
Thira Thién Hué' c6 khéi lwgng trung binh 0,55 + 0,1 g/con va duoc kiém dich khong mang mam
bénh d6m tr:fmg (WSSV), bénh hoai t&r co quan tao mau va biéu mé (IHHNV) va AHPND tai Chi
cuc Chan nu6i va Thi y tinh Thtta Thién Hu€. Tom dwoc nudi thuan trong bé composite (c6 thé
tich 1 m3) trong 14 ngay trudc khi tién hanh thi nghiém. Cac yéu t6 moi truong trong qua trinh
nudi thuan va qua trinh thi nghiém duy tri trong khoang twong tng nhiét do la 22-23 °C; pH:
7,5-8,0; d6 man 22-25%. va ham luong oxy hoa tan 5-6 mg/L. Tém duoc cho &n 3 lan/ngay vao
ltc 8 gio 00, 13 gio 00 va 17 gio 00 véi khau phan an bang 3% trong legng than/ngay. Trudc khi
bd tri thi nghiém, tom duwoc kiém tra khong bi nhiém khuan Vibrio bang cach cdy truc tiép mau
gan tuy ctia 5 tdm ngau nhién trong bé 1én méi trudng Thiosulfat Citrat Bile Salt Agar (TCBS,
HiMedia, An Do) va t ¢ nhiét d9 28 °C trong 24 gio va kiém tra su phat trién cua vi khuan theo
mo ta cua Nguyén Ngoc Phudc va cs. [10]. Sau 30 ngay thi nghiém cho &n thic dn c6 bd sung
nong do protein LvCTL3 tai t& hop, 30 tdom/nghiém thiic (10 tdm/bé) duoc chon ngau nhién d&
gay bénh thuyc nghiém véi V. parahaemolyticus TTHVP202101001 véi mat d6 1 x 105 CFU/mL [9].

2.2 Anh huwéng caa protein LvCTL3 tai t6 hop dén ting truéng va dap tng mién dich cta
tom thé chan tring

B&' tri thi nghiém: Thi nghiém dwoc bo tri v6i bon nghiém thiec voi ba 1an 1dp lai/nghiém
thirc. Bao gom nghiém thtec d6i ching (DPC), chi st dung khau phan co ban (khong b6 sung
protein LvCTL3 tai to hop), véi ba nghiém thiic ¢6 bo sung protein LvCTL3 téi t6 hop vdi cac
mttc nhue sau; nghiém thitc CTL1: 2 mg/kg thitc dn; nghiém thitc CTL2: 4 mg/kg thitc an va
nghiém thitc CTL3: 10 mg/kg thitc an. Tom c6 khoi lwong ban dau 1a 0,55 + 0,1 g/con dwoc bo tri

ngéu nhién vao 12 bé (120 L, 30 con/bé), suc khi lién tuc va duoc cho thirc dn c¢b hodc khong bd

56



Jos.hueuni.edu.vn Tap 133, S6 3B, 2024

sung protein LvCTL3 tai t& hop trong 30 ngay. B& thi nghiém ludn dugc vé sinh hang ngay bang

cach siphon hét cdn, phan, vo va tom chét vao budi sang.

Céc chi tiéu theo doi: Sau 30 ngay thi nghiém, tién hanh thu ngau nhién 10 con/bé d& xac
dinh cac chi tiéu tang treong va mién dich. Cac chi tiéu ting treong cu thé: ting trong (WG,
g), tang truong khoi luong theo ngay (DWG, g/ngay), tang truong ddc trung (SGR, %/ngay),
hé s6 chuyén doi thic dan (FCR) va ty 1€ song (SR, %) dwoc tinh theo cong thitc cia Adel va
cs. [11].

- Tang trong (Weight Gain - WG)
WG (g) =W2(g) -Wi (g) )
- T6c d6 tang trudong khoi lwong theo ngay (g/ngay) (Daily weight gain - DWG)
DWG (g/ngay) = W2 — Wy/T ()
- T6c d6 tang trudng dac trung (%/ngay) (Specific growth rate - SGR)

SGR (%/ngay) = (LnW2— LnW1) x 100/T 3)

trong d6: Wa: khoi luong tom sau khi két thi nghiém; Wi: khoi luong tom ban dau; T: la
khoang thoi gian thi nghiém.

— Hé s6 chuyén d6i thiec an (Feed conversion ratio - FCR)

FCR = Tong luong thitc dn dn vao (g)/Khoi luong tang trong ctia tom (g) 4)
— Ty 1é song
Ty 1€ song (%) = (SO tom con song con 1ai/SE tdm dua vao thi nghiém ) x 100 (5)

Céc chi tiéu mién dich: Sau khi do khoi luwong, 6 con/b€ (s6 tdm nay duoc 1ay tir 10 tom
duoc thu d€ can khoi luong) dwoc 18y mau mau dé danh gid ddp tng mién dich tw nhién gém
tong s luong t&' bao mau (THC), hoat tinh phenoloxidase (PO); Superoxide dismutase (SOD) va
lysozyme (LYS) va 6 con tom khac tte moi nghiém thitc duoc st dung d€ xac dinh hoat dong thuc
bao (PA - Phagocytic Activity).

Tong té¢’bao mau (THC): dugc xac dinh theo phuong phép cta Le Moullac va cs. [12]. Dung
xylanh (ImL) chita 900 pL dung dich chdng dong mau (30 mM trisodium citrate; 0,34 M NaCl va
10 mM EDTA & d6 pH 7,55 trung hoa bang glucose dén 780 Osm/kg). Lay 100 pL mau tdm tir
chan bo thit 3 ctia tdm. S& luong t& bao mau dwgc dém (13p lai 3 1an) bang budng dém hong cau
Neubauer-improved va quan sat dudi kinh hién vi quang hoc (Leica, Ptc) (40 phdng dai 40x) va

tinh tong t¢ bao mau tdm bang cong thitc (6).

THC = s6 t&' bao mau dém duoc x 10.000/58 6 vudng dém x hé sd pha loang (t& bao/mL)  (6)
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Hogt tinh phenoloxidase (PO): Hoat tinh enzyme PO dwgc phan tich bang cach xac dinh sw
hinh thanh dopachrome tit L-DOPA (L-3, -4-dihydroxyphenylalanine, Sigma) theo phwrong phap
ctia Pan va cs. [13], Sung va cs. [14]. Ldy 350 uL hén hop méu tdm véi chat chdng dong méu ly tam
& tdc dd 6.500 vong/phut trong 2 phit ¢ nhiét d6 4 °C. Loai bé phan dich néi, phan lang duoc rira
sach va trén nhe nhang trong 700 uL dung dich dém cacodylate 0,1 M (natri cacodylate 10 mM,
natri clorua 450 mM va trisodium citrat 100 mM; pH 7,0), sau d6 tiép tuc ly tam (10.000 vong/phut,
10 phut, 4 °C). Lay 50 uL phan dich néi trén v6i 100 pL trypsin 0,1% (hoa tan trong dung dich dém
cacodylate 0,1 M) va u trong 10 phat ¢ 25 °C. Sau d6, cho 50 ul L-DOPA (3 mg/mL cacodylate
0,1 M) vao va tiép tuc u trong 20 phut ¢ 25 °C, tiép theo bd sung 150 uL. dung dich dém cacodylate
0,1 M. Hoat tinh PO duwoc xac dinh béng mdy do quang phd (Jasco, Nhat Ban) tai budc song
490 nm. Pon vi biéu thi la U/mg protein.

Hoat tinh superoxide dismutase (SOD): duoc xac dinh béng bo Kit 706.002; (Cayman, Hoa
Ky), theo huéng dan ctia nha san xuat. Mot don vi hoat d6 SOD dwoc dinh nghia la lwong enzyme
can thiét d€ phan huy 50% goc superoxide va hoat tinh cu thé dwoc biéu thi bang U/mg protein.

Hoaqt tinh lysozyme (LYS): Hoat tinh lysozyme duoc xac dinh theo phuwong phap ctia Chiu
va cs. [15]: 1ay 500 puL dung dich mau tém ly tam & téc d6 6.500 vong/phut trong 2 phat. Loai bo
phan dich noi, phan léng 0 dudi dugc tron véi 1 mL (0,02%) dung dich Micrococcus lysodeikticus
(Sigma, Hoa Ky) ¢ nhiét d6 phong. Do mét d6 quang dung dich ¢ budc séng 530 nm sau 0,5 va
4,5 phut trén mdy quang phd (Jasco, Nhat Ban). Mot don vi hoat d§ ciia enzyme lysozyme tao ra
twong duong véi sy giam do hap thu 0,01/phut, va dwoc biéu thila U/mg protein.

Hoat dgng thuc bao (PA): Hoat ddng thuc bao ctia t&€ bao mau tom dwgc xac dinh theo
phuwong phap ctia Huynh va cs. [16], Liu va Chen [17]. Lay 20 pL dung dich vi khuan V.
parahaemolyticus TTHVP202101001 (twong duwong voi mat d¢ 106 CFU/mL, sau d6 pha loang vé
nong d¢ 1 x 105CFU/mL (gia tri LDso ctia két qua nghién cttu truedce) tiém vao xoang bung ctia 2
con/bé (6 con/nghiém thtkc). Sau khi tiém 2 gio, tién hanh 1dy mau tom nhu da trinh bay ¢ trén.
L4y 100 uL mau mdau trdn véi 100 uL paraformaldehyde 0,1% dé c& dinh céc t& bao mau trong 30
phat ¢ 4 °C. Tiép theo, 18y 50 uL dung dich t€'bao mau da c6 dinh nho lén phién kinh va ly tam
v6i toc dd 1.000 vong trong 3 phat & may Cytospin TD-4K (Hunan, Trung Qudc). Sau d6, cac lam
kinh duogc dé kho o nhiét d¢ phong va nhuém b.:;mg thudc nhudm Wright-Giemsa. 200 té' bao mau
tom dugc quan sat bang kinh hién vi quang hoc & d6 phéng dai 40x. Hoat dong thuc bao (PA)

dwoc xac dinh theo cong thitc (7).

PA (%) = (s6 t&€ bao mau c6 hoat dong thiec bao/200 té'bao mau quan sat) x 100 7)

2.3 Danh gia anh huéng cta protein LvCTL3 tai t6 hop 1én kha ning khang bénh AHPND
trén tdm thé chan tring trong diéu kién in vivo
B0 tri thi nghigm: Tom & cac nghiém thitc thi nghiém cé khéi luong trung binh 5,0 + 0,8
g/con (10 tom/bé, 3 bé/nghiém thic, duoc st dung tir két qua cua thi nghiém trén) dugc cam

nhiém bang cich ngadm trong 10 L nudc bién 20%. chta vi khuan V. parahaemolyticus
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TTHVP202101001 & 1 x 105 CFU/mL véi nhiét d¢ nudc 28 + 1°C trong 1 gio theo phwong phap
ctia Loc va cs. [18]. Tém sau khi cam nhiém duwoc nudi riéng & cac bé khac nhau (120 L) véi hé
thong nudc chay tdc d6 0,38 L/phut, nhiét d6 nudc ¢ 28 + 2 °C trong 15 ngay. Tom dwgc cho an
v6i ché dd an co ban va khau phan b6 sung protein LvCTL3 tai t6 hop nhu thi nghiém trude 3
lan/ngay, lién tuc trong 15 ngay. Theo doi dau hiéu bénh ly va ty 1& chét hang ngay. Ty 1& chét
tich 1ty duoc xdc dinh sau khi két thac thi nghiém theo cong thitc ctua Ellis [19]. Thu mau tém
con song va tai phan 1ap trén moi treong TCBS tir mau gan tuy duwoc dinh danh bang test kit API
20E (Biomerieux- Phap).

Ty 1& chét tich 1y (%) = (Tong s6 tom chét tich 1ay theo ngay/Tong sd tom thi nghiém) x 100 (8)

24  Xwlysé liéu
S6 liéu dugc thu thap va xit Iy bang phan mém MS. Excel 2016 dé tinh gia tri trung binh

(Mean) va sai s6 chudn (SE). Phan tich ANOVA mét nhén td trong phan mém SPSS 16.0 d€ so
sanh cac gia tri trung binh & mtc p < 0,05 bang phép thtr LSD.

3 K&t qua va thao luin

3.1 Danh gia anh huéng ctia nong do protein LvCTL3 tai t6 hop 1én dap tng mién dich caa
tom thé chan trang

Tang tredng cta tom thi nghiém

TSc d6 ting trudng cta tom thé chan trang thi nghiém & cac nghiém thiic c6 hodc khong
c6 st dung protein LvCTL3 tai t& hop duoc trinh bay ¢ Bang 1. Khi b6 sung LvCTL3 vao thtic
an thi cac chi tiéu tang treong ¢ tom déu cao hon tom & nghiém thite d6i ching (p < 0,05). Cac
chi tiéu tang tredng nhu tang treong vé khoi luong (WG), toc d tang treong khoi luong theo
ngay (DWQG), tang trudng ddc trung (SGR) dat cao nhat ¢ nghiém thitc bé sung 4 mg/kg thiic
an (nghiém thirc CTL2) va 10 mg/kg thitc 4n (nghiém thic CTL3). Hé s6 chuyén d6i thiec dn
(FCR) ¢ cac nghiém thitc bd sung protein LvCTL3 tai t6 hop thap hon nghiém thic d6i chiing
(p < 0,05). Khi b8 sung protein LvCTL3 tai t6 hgp ¢ cac mikc 4 hodc 10 mg/kg thirc dn cho thay
cac chi tiéu cta tom nhue WG, DWG va SGR déu cao hon va gid tri FCR thap hon tom 6 nghiém
thirc bd sung 2 mg/kg (nghiém thiec CTL1) (p < 0,05). Déc biét, khong co su sai khac vé cac chi
tiéu nay ¢ tom cho dn thitc an bo sung protein LvCTL3 tai t6 hop ¢ ndong d6 4 va 10 mg/kg thic
an (p > 0,05). Ty 1é sdong cua tom ¢ cac nghiém thitc thi nghiém va d6i chiing sau 30 ngay nudi
dat kha cao dao dong tir 92,20-95,56% va khong cé su sai khac gitta cac nhom thi nghiém
(p > 0,05). Cho dén nay, chua c6 nghién cttu nao vé anh hudng cta lectin 1én tdng tredng cua
giap xac ndi chung va tom thé chan trang néi riéng. Tuy nhién, cic nghién cttu gan day cta
Hong va cs. [8], Hong Mong Huyén va cs. [20], Chau Tai Tao va cs. [21], cho thay khi bS sung
cac chat kich thich mién dich nhu dich chiét tir thao dwgc hodc hdon hop duoc liéu déu lam ting

toc do tang truong déc trung, tang truong khoi lugng theo ngay cua tom thi nghiém. Trong thi
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Bang 1. Tdng tredng ctia tdm thé chan trang thi nghiém

! Nghiém thitc
Thong so
béi ching CTL1 CTL2 CTL3
Khoéi lugng tdm ban dau (g/con) 0,54°+0,03 0,56°+0,03 0,56*+0,04 0,55*+0,07

Khoéi lugng tom két thuc thi nghiém (g/con) 4,122+0,07 4,62°+0,07 5,75+£0,09 5,77¢+0,09
Téang trong (g/con) 3,58:+0,07 4,06°+ 0,07 5,19+£0,09 5,22<£0,09

Tang truéng khdi luong theo ngay 0,122+£0,07 0,14*+0,07 0,17¢+0,09 0,17¢+0,09
(DWG, g/ngay)

Tang truong dic trung (SGR, %/ngay) 6,76°+0,05 7,06°0,05 7,78°+0,05 7,84 +0,05
Hé s6 chuyén d6i thic an (FCR) 1,39+0,05 12204004 1,06°+0,04 1,10+ 0,06
Ty 1é séng (SR, %) 93,33°%3,33 9556+ 1,92 94,44°+3,85 92,200 + 3,85

Chii thich: S0 liéu dwoc bi€u hién gia tri trung binh (Mean) + sai s6 chudn (SE). Ky tw * ¢ giong nhau
trong cung mot hang khong co sy sai khac thong k&€ (p > 0,05). Khdu phan &n: Doi ching = khau phan co
ban; Protein LvCTL3 téi t6 hop 6 mtic 2 mg/kg khdu phén an (CTL1), hodc 4 mg/kg khiu phan (CTL2), hodc
10 mg/kg kh&u phan (CTL3).

nghiém nay, viéc bé sung protein LvCTL3 tai t6 hop da giup tom dat téc do tang trudng tuong
d6i 1én 7,06-7,84%/ngay. Nhu vay, viéc b6 sung protein LvCTL3 tai t6 hop da gitp tdng cac chi

tiéu ting truong & tom thé chan trang.

Pap tng mién dich ty nhién cta tom thé chan tring

Khi bd sung protein LvCTL3 tai t& hop da cai thién cac chi tiéu mién dich khong déc hiéu
trén tom thé chan trang, cac chi tiéu nhu tong sd t& bao mau (THC), hoat tinh cac enzyme nhu
PO, SOD, LYS va kha nang thue bao (PA) ¢ tom khi bd sung protein LvCTL3 tai to hop déu cao
hon tom & nghiém thitc d6i ching (chi tiét tai Bang 2).

Téng 0 té'bao mdu: Tong s6 t€ bao mau ctia tdm thé chan tring & cac nghiém thic c6 bd
sung protein LvCTL3 tai t6 hop & cac mikc 2; 4 hodc 10 mg/kg 1an luwot 1a 14,50; 17,70 va 17,32 x
10¢ t&'bao/mL cao hon so v6i nghiém thite d6i chiing (13,20 x 106 t&'bao/mL) (p < 0,05). Tong s t&

Bang 2. Chi tiéu mién dich ctia tdm thé chan trdng & cac nghiém thtec thi nghiém

Nghiém thirc
Chi tiéu
Déi ching CTL1 CTL2 CTL3
THC (x 106 t& bao/mL) 13,202+ 0,22 14,500+ 0,72 17,70+ 0,71 17,32+ 0,77
PO (U/mg protein) 0,162+ 0,01 0,22> +0,01° 0,24b< +0,01 0,26c +0,02
SOD (U/mg protein) 0,812+ 0,02 1,43 + 0,04 1,52¢+ 0,03 1,49+ 0,04
LYS (U/mg protein) 0,562+ 0,06 0,880+ 0,05 0,880+ 0,07 0,900 + 0,05
PA (%) 90,332 + 2,32 95,500 +1,26 97,000 + 1,45 97,250+ 0,94

Chii thich: S6 liéu trén 1a gid tri trung binh (Mean) + sai s& chudn (SE). Ky tu @ ¢ gidng nhau trong
cung mot hang khéng c6 su sai khac thong ké (p > 0,05).

60



Jos.hueuni.edu.vn Tap 133, S6 3B, 2024

bao mau ¢ tom cac nghiém thitc CTL2 va CTL3 la twong dwong nhau (p > 0,05), nhung cao hon
so v6i THC cua tom duoc bd sung muc 2 mg/kg thic an (nghiém thie CTL1) (p < 0,05)
(Bang 2). Nghién cttu nay phtt hgp véi Li va cs. [22], khi b6 sung protein rLvLec hay rLvPLP tai
t6 hop vao tom thé chan trang (¢ dang tiém) sé gitip tang tong s& t& bao mau va hoat tinh PO.
Cac nghién cttu cta Jiravanichpaisal va cs. [23], Li va Xiang [24], té' bao mau c6 vai tro quan trong
trong dap tng mién dich khong ddc hiéu ¢ tom. Té€ bao mau thuc hién chirc ndng bao vay, déng
g0i tac nhan gay bénh va thuc hién qua trinh thuc bao. Ngoai ra, t€ bao mau tdm con chira va giai
phoéng cac enzyme nhu PO, LYS lam ting cudng dap ing mién dich dich thé ¢ tom. Nhiéu nghién
ctru cling da cho thay viéc tang sd lwong t& bao mdu la chi tiéu quan trong trong viéc tang dap
tng mién dich khong ddc hiéu o tdm va gitp tom cd kha nang khéng lai sw nhiém khuan
[8, 25, 26].

Hoat tinh PO: Hoat tinh PO ¢ nghiém thtrc d6i chiing khong st dung khau phan b6 sung
protein LvCTL3 tai t6 hop chi dat 1,6 U/mg protein thap hon cac nghiém thitc b6 sung protein
LvCTL3 tai t6 hop trong khau phan thic dn (p < 0,05) (Bang 2). Hoat tinh PO cao nhat dat 0,26
U/mg protein & nghiém thitc b sung 10 mg/kg (nghiém thire CTL3) nhung khong cé su khac biét
v6i nghiém thite bd sung 4 mg/kg thie dn (nghiém thirc CTL2) (p > 0,05). Phenoloxidase 1a mét
enzyme quan trong trong hé thdng mién dich thé dich cta giap xac ndi chung va é tom thé chan
trang néi riéng. Khi giap xac bi tdh cong béi mam bénh, enzyme PO sé& duoc kich hoat nham bat
hoat va ngan chan s xam nhap ctia tac nhan gay bénh. Hoat tinh cta PO sé tang lén khi c6 su
tang lén cia THC [27]. Sy gia tang ctia PO sé gitp tdom khang lai sy cam nhiém vi khuan va giam
ty 1é chét ctia tom [8, 20, 28]. Diéu nay cho thdy, viéc bd sung protein LvCTL3 tai t6 hop co vai tro
quan trong trong viéc kich hoat hé thdng mién dich va ting cuwong kha nang dap tmg mién dich
tu nhién ctia tdm khi ¢ st xam nhap ctia tac nhan gay bénh. Dac biét la ¢6 kha nang hoat hoa hé

thong enzyme PO d€ tao ra cac chat c6 kha nang chong lai vi khuan xam nhap.

Hoat tinh SOD: Theo bao cao ctia Fridovich [29], hoat tinh SOD la mot trong nhitng thanh
phan chinh trong co ch& dap tng mién dich bam sinh ctia giap xac nham chéng lai cac téc nhan
gdy bénh xam nhap. Két qua nghién cttu sau 30 ngay thi nghiém hoat tinh SOD 6 cac nghiém
thirc c6 b sung protein LvCTL3 tai t6 hgp déu cao hon so v6i nghiém thic st dung khau phan
thitc &n co ban (p < 0,05). Trong d6, SOD ¢ tom ttt nghiém thitc CTL2 dat 1,52 U/mg protein la
teong duwong véi nghiém thiee CTL3 dat 1,49 U/mg protein (p > 0,05) nhung cao hon dang ké
so voinghiém thitc CTL1 chi dat 1,43 U/mg protein (Bang 2). Viéc gia tang hoat tinh SOD ¢ tom
thé chan trang gitp tdm khang t6t hon véi sw cam nhiém vi khuan V. parahaemolyticus [20].

Hoat tinh lysozyme (LYS): Hoat tinh enzyme LYS ctia tom tang cao ¢ cac nghiém thikc c6 bd
sung protein LvCTL3 tai to hop trong khau phan dat 0,88 (U/mg protein) 6 nghiém thitc bd sung 2
mg/kg thitc dn (nghiém thitc CTL1) va 4 mg/kg thic an (nghiém thic CTL2) va dat
0,90 (U/mg protein) & nghiém thiic bd sung 10 mg/kg thirc &n (nghiém thirc CTL3), cao hon dang ké
so voi nghiém thitc chi stt dung thitc dn co ban dat 0,56 U/mg protein (p < 0,05). Tuy nhién, trong
nghién ctru nay hoat tinh LYS khong c6 su khac biét gitra cic nghiém thitc c6 b6 sung protein LvCTL3
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téi t& hop (p > 0,05) (Bang 2). Viéc gia tang hoat tinh LYS & tom thé chan trang gitp tdom khang
tot hon véi su cam nhiém vi khuan V. parahaemolyticus [8, 20, 28, 30].

Hoat dong thiec bao: Hoat dong thuc bao (PA) ¢ cac nghiém thirc d6i chiing, CTL1, CTL2 va
CTL3 14n lwot dat 90,33; 95,50; 97,00 va 97,25%. Twong tu nhu hoat tinh LYS, hoat ddng PA ¢ céc
nghiém thitc c6 bd sung protein LvCTL3 tai td hop trong khau phan déu cao hon dang ké so véi
nghiém thtrc d6i ching (p < 0,05). Tuy nhién, khong cé su khac biét vé hoat ddng PA d6i véi cac
nghiém thtic c6 bd sung protein LvCTL3 téi t& hop trong khau phan (p > 0,05) (Bang 2).

Do khong c6 kha nang tao ra khang thé dap tng véi khang nguyén, tom phu thudc vao hé
thong mién dich khong ddc hiéu hay mién dich bAm sinh dé bao vé trudc nhiing mam bénh
truyén nhiém khac nhau. Hé thong mién dich bAm sinh & tdm c¢6 ca hai loai mién dich t& bao va
mién dich thé dich. Trong d¢, mién dich t& bao 1a cac hoat dong: thiec bao, thé bao bao boc mam
bénh, thé hach tao khoéi u bao vay vat thé la xam nhap va sau d6 pha huy thong qua hé thong
hoat héa prophenoloxidase dwoc thure hién boi t& bao mau. Dap ting mién dich dich thé bao gdm
cac c6 ché'tac dong bao gom dong mau, san xudt peptide khang khuén [31]. Viéc b6 sung protein
LvCTL3 cho thdy céc chi tiéu mién dich t&'bao va mién dich dich thé déu ting dan dén ting kha

nang thuc bao 6 tom ¢ cac nghiém thitc thi nghiém so v6i nghiém thitc d6i ching.

3.2  Anh huéng caa protein LvCTL3 trong kha ning phong tri bénh AHPND trén tom thé

chén tring trong diéu kién invivo
Ty 1€ chét tich liy

Khi b6 sung protein LvCTL3 tai t6 hop trong thitc dn da gitp giam ty 1€ chét ctia tom thé
chan trang khi cam nhiém véi vi khuan V. parahaemolyticus TTHVP202101001. Sau khi gay bénh
thuc nghiém, tom 6 nghiém thiic sit dung khau phan co ban (khong bd sung protein LvCTL3 téi
t0 hop) co ty 1é chét tich lily cao nhat (63,33%), cao hon so véi tat ca cac nghiém thirc c6 b6 sung
protein LvCTL3 téi t& hop trong khau phan (p < 0,05). Ty 1é chét tich lily cua tom c6 giam dan
twong tng vai su gia tang nong do protein LvCTL3 tai t6 hop bo sung trong thirc dn ¢ cac nghiém
thite thi nghiém (Hinh 1). Ty 1é chét tich lity thdp nhat ¢ nghiém thire CTL3 chi 20% thap hon
dang ké so voi nghiém thire CTL2 (dat 30%) va nghiém thirc CTL1 (36,67%) (p < 0,05). Ty 1é chét
tich 1iy cua tom thi nghiém dwoc ghi nhan dau tién vao ngay tht 2 d6i voi nghiém thiee d6i
ching (khong bd sung protein LvCTL3 téi td hop) la 6,67% va tang 1én 16,67% vao ngay tha 3; va
cao nhat 1a 63,33% vao ngay tht 7 sau cam nhiém. D6i véi nghiém thitc c6 bd sung protein
LvCTL3 tai t6 hop ¢ ndng d6 2 mg/kg (nghiém thitc CTL1) tdm bat dau chét vao ngay tht 3
(3,33%), cham hon 1 ngay so voi thiee d6i chiing, sau d6 tang dan va cao nhat dat 36,67% ttt ngay
tht 7. Trong khi d6, 2 nghiém thitc ¢d bé sung nong do protein LvCTL3 tai t& hgp cao hon
(4 hoac 10 mg/kg) tom chét duoc ghi nhan mudn hon sau 2 ngay so voi nghiém thie CTL1 va sau
3 ngay so v6i nghiém thitc d6i chiing, va ty 1é chét cao nhat dwoc ghi nhan vao ngay thit 7 d6i
v6i nghiém thire CTL2 (30%) va d6i v6i nghiém thirc CTL3 vao ngay thit 8 (20%). Két qua nay

cho thay, viéc bd sung protein LvCTL3 tai t& hop lam téng dap tng mién dich ctia tdm thé chan

62



Jos.hueuni.edu.vn Tap 133, S6 3B, 2024

70.00
T T T T T T T T T d
—~ 60.00 JA D G S G G Ry G
X
> 50.00 1
E}
5 40.00 T T T T T S e T
= 1 I 1 I L I i Ib
&g 30.00 ° :
S
a
@ 20.00
= 10.00
0.00

1 2 3 4 5 6 7 8 9 100 11 312 13 14 15
Ngay thi nghiém
—-CTL1 =—=CTL2 OTLS Ddi chirng

Hinh 1. Ty 1é chét tich ldy cua tom thi nghiém

trang, 1am cham qua trinh bénh Iy sau khi vi khuan xam nhap vao co thé. Pong thoi viéc bs sung
nodng do protein LvCTL3 tai t6 hop khac nhau cling c6 su tdc ddng dén tang cuong stec dé khang
trong viéc dap tmg mién dich ctia tom thé chan tring trong cdm nhiém vi khudn gay bénh. O cac
nodng d6 bod sung cao hon (4 hodc 10 mg/kg thirc an) cac chi tiéu mién dich nhu THC, PO, SOD,
LYS va kha nang thuc bao (PA) déu tang cao hon cac nghiém thitc con lai (p < 0,05), tom c6 kha
nang khang vi khuan cao hon dan dén dau hiéu bénh ly xuat hién mudn hon va ty 1é chét ciing
thap hon. Viéc b6 sung thirc &n ¢6 ndng do protein LvCTL3 tai t6 hop budc dau cho thiy protein
LvCTL3 tai t6 hop c6 vai tro trong viéc gitip tom thé chan trang ting cuong kha ning dap tng
mién dich va giam ty 1& chét khi cam nhiém V. parahaemolyticus gay bénh AHPND.

Dién bién bénh ly

Trudc d6, cac ddu hién ghi nhan ban dau cho thay, tdm thé chan trang sau hai ngay cam
nhiém (d8i véi nghiém thitc d6i ching) va sau ba ngay déi véi cac nghiém thiic c6 bd sung protein
LvCTL3 trong khiu phan, véi cac c6 dau hiéu dién hinh: boi 1o do, hoat dong cham. Dau hién
bénh ly thé hién rd nhat vao ngay thit bay, tom bi bénh cé dau hiéu bénh ly ddc trung ctia bénh
AHPND tuwong ty nhu mo ta cua Lightner va cs. [32]: bi mém vo, khoi gan tuy teo va ¢c6 mau
vang nhat va rudt c¢é thirc &n dut quang (Hinh 2A). Trong khi d6, cung thoi diém nhiing tom
khoe manh c6 khoéi gan tuy déu hai bén, mau nau dam va thitc dn trong rudt khong dit quang
(Hinh 2B). Tom thé chan trang ¢ cdc nghiém thitc cdm nhiém dugc tai phan 1ap trén méi truong
TCBS tir mau gan tuy duwoc dinh danh bang test kit API 20E duoc xéac dinh la chting vi khuan V.
parahaemolyticus v6i cac dau hiéu dac trung. Thong qua két qua dinh danh c6 thé xac dinh tom
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Hinh 2. Tém nhiém bénh (A) va tdom khong nhiém bénh (B)

Chil thich: A: tdm vang gan, rudt co thike dn dut quang (mii tén cam); B: gan tuy ndu den, déu va rudt
day thiic &n (mdi tén do).
thi nghiém chét véi cac dau hiéu dién hinh cta bénh ly AHPND la do nhiém vi khuén V.
parahaemolyticus [10].

4  Kétluan

Tom thé chan trang &n thikc &n 6 b sung protein LvCTL3 téi t6 hop trong khau phan véi
muc 2; 4 hodc 10 mg/kg cb anh huong rd dén cac chi s6 tang truong (WG, DWG va SGR), hé s&
chuyén d3i thitc &n va ting cuong kha ning dap mién dich ctia tdm thé chan trang. Vi vay, nén
bd sung protein LvCTL3 tai t6 hop vao khau phan dn cua tom ¢ mutc 4 mg/kg d€ nang cao téc do

sinh treong, sttc khoe ctia tom nudi va tang hiéu qua kinh té.

Két qua budc dau cho thay viéc bd sung protein LvCTL3 tai t6 hop vao khdu phan giup
tom thé chan trang c6 kha nang khang lai vi khuan V. parahaemolyticus gay bénh AHPND véi ty
1é chét tich lity thap hon so véi nhom chi st dung khdu phan co ban (63,66%).
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Nghién ctru dugc hd tro tai chinh tir Dé tai khoa hoc va cong nghé cdp Qudc gia, ma s6
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