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ABSTRACT

Antagonistic activity of Bacillus circulans B3 (B3), Bacillus subtilis N26.3 (N26.3),
Pediococcus acidilactici LA61 (LA61) with Edwardsiella ictaluri were evaluated, and non-
specific immune parameters of the striped catfish (Pangasianodon hypophthalmus), and its
susceptibility to Edwardsiella ictaluri Gly0O9M were determined when the fish fed diets
containing single strains of B3, N26.3, LA61, and mixed strains (B3, N26.3, LA61) at 1x10’
cfu/g of feed for 4 weeks. The results showed that B3, N26.3, and LA61 bacteria inhibited to
E. ictaluri with the clear zone 22.5 + 0.7mm, 20.3 =+ 0.6 mm, , and 17.7 = 1.5 mm,
respectively. Fish fed a diet containing LA61 and mixed strains at 10° cfu g™* had significantly
higher survival rates than those fed the control diet after challenge with E. ictaluri Gly09M,
causing increases in the survival rates of 22.2% and 42,2%, respectively, compared to the
control group. The phagocytic activity (PA) and respiratory burst of head kidney leucocytes
of fish fed single strain diets and mixed strain diet at 10° cfu g were significantly higher than
those of fish fed the control diet after 4 weeks of feeding. However, phagocytic index (P1) had
no significant difference between groups. Lysozyme activity of fish serum of fish fed LA61
and mixed strain diet at 10 cfu/g significantly increased compared to those of fish fed control
diet, and had increased by 1,6- and 2,3-fold, respectively compared to control group. We
therefore recommend dietary administration of mixed strains (B3, N26.3, and LA61) at 10’
cfu g™ to enhance innate immunity and disease resistance of Pagasianodon hypophthalmus
against Bacillary Necrosis of Pangasius (BNP) causing by E. ictaluri.

Keywords: probiotic, innate immune, disease resistance, Edwardsiella ictaluri,
Pangasianodon hypophthalmus

PAT VAN PE

San lugng cé tra tang rat nhanh chéng trong nhitng nim gan day. Cung véi san lugng tang, 6

nhiém moi truong va dich bénh bing phat ¢ ‘gay thiét hai kinh té cho nguoi nudi. Co nhiéu
bénh duoc phét hién trén céa tra nhu bénh do ndm Achlya sp. (Ly Thi Thanh Loan et al., 2007),
bénh nhiém trang mau (MAS) do vi khuan Aeromonas hydrophila (Crumlish et aI., 2010;
Subagja et al., 1999), va bénh gan than mu (BNP) gay ra boi Edwardsiella ictaluri (Crumlish
et al., 2002; Ferguson et al., 2001). Trong d6 bénh gan than mi (BNP) xay ra ¢ hau hét cac
giai doan phét trién cua ca tra. Trong mot vu nudi, bénh cé thé xuat hién 3-4 lan, dat biét ¢
giai doan ca gidng gay thiét hai rat 16n, ti I¢ hao hut 1én dén 90% néu khdng chira tri kip thoi
(Dung et al., 2003; Nguyén Vin Hao et al., 2000-2003). Phwong phap phong va tri bénh
truyén thong da lam dung sir dung thudc khang sinh va hda chét diét khuan d gia ting nhiing
ching vi khuan gay bénh khang khang sinh dic biét Ia vi khuan gay bénh gan than mu (E.
ictaluri) trén c4 tra (Dung et al., 2008; Nguyén Hiru Thinh va Truong Thanh Loan, 2007). Dé
thay thé dan dan phuong phap phong bénh truyén théng, phuong phap phong va tri bénh bang
lieu phap sinh hoc ngay cang dugc ua chudng nhu vaccine, cac chat ting cuong hé mién dich
(immunostimulants), ché pham sinh hoc (probiotic). Nghién ctu vé vaccine ang dung trén c&
tra Vin dang duoc nhiéu nha khoa hoc quan tdm. Vaccine dugc cho 1a phuong phap hiéu qua
nhét trong phong ngira mot s6 bénh gy ra béi vi khuan va virus, nhung chua dugc sir dung
phd bién c6 thé 1a do gia thanh qué cao, thoi gian nghién ctru lau va thuong gy séc cho ca
(Ellis, 1988). Nhiéu nghién ctu va tng dung thanh cong viée sir dung cic chat ting cudng hé
mién dich ty nhién va cé phd phong ngira bénh rong trén cac dong vat thay san (Bricknell and
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Dalmo, 2005; Sakai, 1999). Hon thé nita, phuong phap tri liéu sinh hoc béng vi sinh vat co loi
(problotlc) dugc mong doi va tr¢ thanh cong cu phong ngura, diéu tri nhiéu bénh hiéu qua
trong nudi trong thiy san (Balcazar et al., 2006; Gatesoupe, 1999; Irianto and Austin, 2002;
Vine et al., 2006). Probiotic bao gom nhém nhu tao (Tetraselmis), nAm men (Debaryomyces,
Phaffia, va Saccharomyces), vi khuan gram duong (Bacillus, Carnobacterium, Enterococcus,
Lactobacillus, Lactococcus, Micrococcus, Streptococcus va Weissella) va gram am
(Aeromonas, Alteromonas, Photorhodobacterium, Pseudomonas, va Vibrio) da dugc st dung
thanh cong trén cac ddi tugng gidp XAc, c4, va dong vat thain mém (lrianto and Austin, 2002).
Céc vi khuan thudc nhém vi khuan lactic, Bacillus, Pseudomonas, Vibrio, ... ¢6 kha ning tiét
ra cac hop chit khang khuan nhu acid hitu co, hydrogen peroxide, carbon dioxide,
siderophore va bacteriocin tng ché sy phét trién cua cac vi sinh vat gay bénh (A. hydrophila,
A. salmonicida, V. anguillarium, V. ordalii, Pasteurella piscida, Edwardsiella tarda,
Flavobacterium psychrophilum, Photobacterium damselae piscicida, ...) (Gatesoupe, 1999;
Verschuere et al., 2000; Vine et al., 2006). Nhoém vi khuan Bacillus ngay nay dugc dugc sir
dung pho bién do ¢6 chiing ¢6 nhiéu dic tinh wu viét nhu ¢6 kha ning chiu dung pH thap
trong da day, diéu hoa mién dich, tiét ra cac chat khang khuan (Hong et al., 2005). Gan day
c6 nhiéu nghién ctu nhom Bacillus spp. c6 khd nang tiét ra enzyme N-acyl-homoserine
lactonase phan cat phan tir tin hi¢u quorum sensmg (Defoirdt et al., 2011; Dong et al., 2000;
Lee et al., 2002) nham 1am giam doc lyc cua cac vi khuan gram &m gay bénh cho dong vat
thuy san. Nhiéu nghién ciru tmg dung thanh cdng cac chang vi khuan lactic va Bacillus spp.
c6 kha ning ting cuong ti 1é sdng nhiéu loai ca nhu ca hdi (Oncorhynchus mykiss), ca ro phi
(Oreochromis niloticus), c& hdi Dai tiy duong (Salmo salar), ca bon (Paralichthys olivaceus)
(Balcazar et al., 2007; Pirarat et al., 2006; Robertson et al., 2000; Taoka et al., 2006).

Tuy nhién c6 rat it nghién ciu ang dung probiotic cho ca da tron (catfish). Shelby va dong tac
gia (2007) da tha nghiém su dung céc loai ché phiam vi sinh nhu Biomate ST-20
(Enterococcus faecium), Bioplus 2B (B. subtilis, B. licheniformis), Bactocell PAMD
(Pediococcus acidilactici), LA-51 (Lactobacillus spp.), Clear-Flo 1002 (11 loai Bacillus spp.),

Clear-Flo 1005 (14 vi khuan gram duong va 8 vi khuan gram &m), Clear-Flo 1006 (6 vi khuan
gram duong va 10 vi khuan gram am) bo sung vao thic an cua ca nheo My (lctalurus
punctatus, c& gidng) va cho an trong vong 5-8 tuan. Két qua cho thiy san pham probiotic
Biomate ST-20 va Bactocell PAMD c6 ti I bao ho RPS dat tir 30%-68%, tuy nhién ti & séng
khong c6 su khéc biét gitra 16 thi nghiém va dbi chang. Mot nghién ctu gan day nhét chimng
to probiotic (Bacillus spp.) ¢6 tac dung ting cudng ti I¢ séng c& nheo My (Ictalurus punctatus)
va ca tra (Pangasianodon hypophthalmus) V6i ti 1& bao ho dat 13,5%-15,2% 36i véi ca nheo
M$ va 19,6% dén 86,3% 86i voi ca tra sau khi gay nhidm voi E. ictaluri (Ran et al., 2012).

Hé mién dich tu nhién 86ng vai tro quan trong trong cd ché bao V€ cua ca chdng lai cac mam
bénh. Muc dich ctia nghién ciru ngdy nham 8anh gia cac théng sé mién dich tw nhién nhy hoat
d0ng thyc bao, san sinh oxy hoat hod, hoat tinh lysozyme cia ca tra va sitc 8¢ khang cua
chiing sau khi cam nhiém véi Edwardsiella ictaluri Gly09M sau khi cho &n thtc &n tron vi
khuan &6n chung Bacillus circulans B3, B. subtilis N26.3, va Pediococcus acidilactici LA61
va hén hop 3 chung.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Vat liéu

Cé tra gidng (15-20g/con) dugc cung cap tir Trung Tam Quéc Gia Giong Thuy San Nam B9,
Vién Nghién Cau Nubi Trong Thuy San II. Chung vi khuan khao sat bao gom: Bacillus
circulans B3 (viet tat B3, phan lap tur bun), B. subtilis N26.3 (viet tat N26.3, phan lap tur
nuéc), Pediococcus acidilactici LAG1 (vict tat LA61, phén lap tir hé tiéu hoa). Vi khuéan gay
bénh gan thdn mu Edwardsiella ictaluri GlyO9M trén c4 tra nhan tr Trung Tam Quoéc Gia
Quan Trac Canh Bdo Moi Truong va Phong Ngura Dich Bénh Thity Sdn Khu Vuc Nam B9,
Vién Nghién Ctru Nu6i Trong Thuy Sén II.

472



Phuong phap nghién ciru
Hoat tinh khang khuan

Str dung phuong phép giéng khuéch tan dé xac dinh kha ning khang khuan cua cac chung
Bacillus spp. va vi khuan lactic dva theo mo ta cua Chythanya va ddng tac gia (2002) va dugc
tom tat nhu sau: trai 50 pl (mat do 10° cfu/ml) dich vi khuan gay bénh E. ictaluri (tang sinh
trong moi truong BHI, 24 gio, 28°C) 1én dia thach BHI (Heart Infusion Broth, India), dé kho
tu nhién 15 phat. Hat 50 pl dich khuan khao sat vao 3 giéng c6 duong kinh 8mm trén dia
thach d4 trai vi khuan gay bénh. Do duong kinh vong khang khuan sau 24-48 gio u ¢ 28°C.

Chuan bi thire in thi nghiém

Thirc an téng hop Green Feed cua Thai Lan (protein thé 30%, Ca 1,0%-2,5%, P 1,0-1,5%,
chit xo 7%, d6 am 11%) duoc bd sung cac chang vi khuan B3, N26.3, LA61 (don chung) va
hdn hop 3 chang trén theo ti 18 1:1:1 (cac ching vi khuan dong khé trong skim milk) dé dat
mat d6 1x10 cfu/g thirc an. Sau do6 thire dn dwoc 40 mot 1op dau muyc (5% viw luorng thirc an)
va dé kho ty nhién khodng 15 phut va gitr trong tu lanh 4°C str dung trong vong 3 ngay. Trudc
khi sir dung thirc an, tién hanh x4c dinh mat do té bao song trong 1g thic n. Thirc dn dbi
chirng sir dung dau myc véi lugng thé tich trong dwong véi thirc an thi nghiém. Thirc 4n tron
v6i vi khuan duoc str dung cho thi nghiém cam nhiém va thi nghiém xac dinh céc théng s6
mién dich ty nhién.

Thi nghiém cam nhiém

= Chuin bi dich vi khuin gay bénh
E. ictaluri Gly09M duoc u trén mdi trudng BA (Blood agar, India) va bo sung 5% méu ciu &
28°C trong 36-48 gio. Sau d6 duoc nudi cdy trong hé théng 1én men 5 lit (Bioflow, USA)
chira méi truong long BHI véi céc thong s6 1én men nhu nhiét d6 28°C, pH 7, suc khi 0,5
wm, tdc d6 khay 200 rpm, thoi gian Ién men 24 gio. Sau d6 dwa vao duong chuan d& dung
sin (Y = 8x10%xX — 6x10° R?=0,99, X: gia tri OD, Y: mat d¢ vi khuan cfu/ml) dé xac dinh
mat d vi khuan trong dung dich gbc.

= Phwong phap xac dinh LDsg
Xac dinh mat do vi khuan E. ictaluri Gly09M gay chét 50% (LDso) ca tra giong dua trén
phuong phap cua Reed and Muench (1938). Cé tra gidng (18,5g/con) duoc thuan trong bé
composite 20m? trong 2-4 tuan, sau d6 chuyén 15 con vao bé kinh 150 it va thuan thém 2
tuan, méi nghiém thuc 1ap lai 3 1an. Khao sat LDsy bang phuong phép ngdm véi mat do E.
ictaluri Gly09M: 1x10°, 1x10° 1x10’, 1x10® cfu/ml va nghiém thirc d6i chirng bé sung BHI.
Theo ddi ca chét hang ngay cho dén khi ca ngung chét trong 3 ngay lién tuc. Tir d6 xac dinh
lidu gay chét gip 2xLDsp cho thi nghiém cam nhiém (Newaj-Fyzul et al., 2007).
Khoang cach ti 1& (proportionate distance, PD) giita hai ndng do c6 ti Ié chét lén hon 50% va
nho hon 50% dugc tinh theo cdng thirc sau:

Ty 16 chét >50% - 50%
Ty 18 chét >50% - Ty 1é chét <50%

Vay LDsp cua vi khuan nay ddi vai ca 1a: LDsg = 10™°° cfu/ml, trong d6 n: sé mii thap nhét
caa vi khuan gay chét trén 50%.
= B tri thi nghiém

Thi nghiém cam nhidm tién hanh trong bé kinh 150 lit (thé tich 100 lit/bé&), mdi bé chia 15
con/bé (cé c6 trong lugng trung binh 20,5 g/con), mdi nghiém thuc 1ap lai 3 lan. Thi nghiém
bao gom 6 nghiém thiic: nghiém thie déi ching dwong va am (thirc dn khong bd sung vi
khuan), 4 nghiém thac con lai bo sung cac chung vi khuan khao sat. Ca tra sau khi cho an
trong 4 tuan, nghiém thac dbi chirng duong va nghiém thirc ¢6 thire an bo sung vi khuan duoc
gay nhiém voai E. ictaluri Gly09M (mat d6 gip 2XLDsg) bang phuong phap ngam va nghiém
thirc d6i ching &m ngam vaéi moi truong BHI. Trong sudt qua trinh cam nhiém, khong thay
nudc, va ca duge cho in bang thic an thi nghiém. Hang ngay dém sé lugng ca chét trong mdi

PD =
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bé va thu mau c4 vira chét kiém tra vi khuan gay bénh trong than bang cach trai trén moi
truong thach mau c6 bd sung 5% mau ciu, sau d6 dinh dang bang bo kit API20E
(BioMérieux, Marcy I’Etoile, France) va phan mém APIWEB™ dé xac dinh vi khuan gay
bénh. Thi nghiém két thic khi c4 trong cac nghiém thic khong chét trong vong 3 ngay lién
tuc. Xac dinh ti I¢ séng twong d6i RPS (relative percentage of survival) theo cong thic sau:
RPS = [1 — (s6 c4 chét ¢ nghiém thirc cho an thirc an thi nghiém/sb ca chét & nghiém thuc cho
an thirc an d6i chirng)] x 100

Thi nghiém mién dich

Thi nghiém bao gdm 5 nghiém thirc trong d6 01 nghiém thirc déi ching (thtrc dn khong b
sung vi khuén), 4 nghiém thuc bd sung vi khuan véi mat do 1x107 cfu/g. M&i nghiém thic c6
3 bé, mbi bé c6 15 con/bé. Mau ca duoc thu ngau nhién mdi bé 1 con va mdi nghiém thic thu
3 con (twong tng vai 3 1an 1ap lai) tai thoi diém ban dau va sau 4 tuan dé lay mau thu huyét
thanh ding cho phan tich hoat tinh lysozyme (lysozyme activity) va té bao bach cau dugc
phan Iap tir than trudc (head kidney) dung dé phan tich céc chi tiéu nhu kha nang hoat dong
thuc bao (phagocytic activity), chi s6 thuc bao (phagocytic index), hoat dong san sinh oxy
hoat hda (superoxide anion production). T4t ca cac thi nghiém, ca dugc cho an theo ti 1¢ 3%
trong lwong than, cho an 2 1an/ngay. Suc khi lién tuc, nudc tuan hoan va thay nugc 30%/tun.

Thu miu méau va huyét thanh

Thu mau méu ca ¢ thoi diém trudce khi b tri thi nghiém va sau 4 tuan cho an thirc 4n tron véi
vi khuan, mdi nghiém thac bat ngau nhién 3 con cé tir 3 bé ciia mdi nghiém thirc. Tién hanh
gdy mé cé trude khi ldy mau ¢ dong mach chu dudi cua ca bang éng tiém 1ml vo tring. Mau
mau dugc gitt ¢ nhiét do phong trong 30 phit, sau d6 ly tam 4000 xg trong 5 phit & 4°C.
Huyét thanh duoc giir lanh ¢ -80°C cho dén khi tién hanh do cac thong sé mién dich (Yeh et
al., 2008).

Thu nhan bach cau tir thian truéc caa ca

Quia trinh thu mau va phan lap dai thuc bao tir than trudc cia ca dua theo phuong phap cia
Yeh va ddng tac gia (2008). Than trudc duorc raa voi Iml L-15 (L1518, Sigma). Sau d6 than
trude dugce nghién va loc qua ludi co6 mat ludi 100 pm va cho thém 3ml mdi trudong L-15.
Dich than truéc duoc nho nhe nhang vao ong falcon 15ml d& chuan bi gradient ti trong
37/51% Percoll (P4937, Sigma), sau 6 6ng falcon 15 ml dugc ly tm 400 xg, trong 30 phut &
4°C. Té bao bach cau dugc thu tir 16p xen k& hai 16p 37/51% Percoll va rira hai lan vai L-15,
sau d6 ly tam 400 xg, trong 10 phiit & 4°C. Cac té bao bach cau duoc pha lodng vé mat do
2x10° t& bao/ml trong moéi truong L-15 dé danh gia cac thong sb mién dich nhu hoat dong
thuc bao va san sinh oxy hoat hoa.

Hoat dgng thuc bao

Hoat dong thuc bao dugc xac dinh dua vao phuong phip mo ta boi Yeh va dong tac gia
(2008). Tién hanh lay dich bach ciu (thu tir than truéc da pha loang mat do vé 2x10° té
bao/ml trong méi truong L-15) cho vao microplate 12 gleng (SOOul/gleng) dugc dat vao dia
vO trung u 60 phut 6 280C trong mot budng am. Rua giéng 2 lan véi dung dich L-15 nham
loai bo nhiing té bao khong ¢ dinh trén gleng Sau d6 thém tiép SOOul hat huynh quang
(2x106 tb/ml) dang huyén phu cho vao nhitng giéng u trong t6i 2 gio & 28°C, sau d6 rira bo hat
huynh quang khong duogc thuc bao bang dung dich PBS. Tiép tuc cho vao 500ul dung dich
formalin/giéng dé c6 dinh té bao trong tdi 30 phut, sau d6 té bao nhuém mau véi propidium
iodide (0,1% trong PBS) trong 10 phdt & trong ti. Rura cac giéng bang PBS lap lai lan 2 va dé
kho & nhiét do phong. Tién hanh dém s lwong dai thyc bao bang kinh hién vi huynh quang
(Olympus IX 50, Tokyo, Japan). Hoat dong thuc bao dugc dinh nghia nhu 1a s6 phan trim té
bao thuc bao tir 100 té bao dém dugc va chi sé thuc bao 1a sb lugng trung binh cac hat dugc
thuc bao trén mdi té bao thyc bao (Yeh et al., 2008).
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San sinh oxy hoat hoa

San sinh oxy hoat hoa duoc tao ra tir té bao bach cau than trude dugc phan tich theo phuong
phép ciia Cook va dong tac gia (2001) va duoc bd sung boi Yeh va dong tac gia (2008) bang
cach do su khir nitroblue tretrazolium (N5514, Sigma) tao thanh formazan nhu 1a do s lugng
superoxide san sinh trong noi bao. Tém tit nhu sau: 100l dung dich poly-L-lysine (0,2%,
P6282 Sigma) cho vao dia 96 giéng dé yén tir 60 phit dé tang sy bam dinh cua té bao 1én bé
mit cua giéng. Sau d6 cac giéng duoc rira mot lan voi 100ul L-15 va cho vao 100ul bach cau
bach ciu tir than trudc (2x10° té bao/ml trong méi truong L-15) dem & nhiét d6 28°C trong
2 gio. Sau d6 cac giéng duoc ria 2 lan véi L-15 dé loai bo nhitng t& bao khdng dinh. Cac
giéng duoc cho vao 100ul Zymosan (0,1% trong McHBSS, Z4250 Sigma) u ¢ nhiét do phong
30 phut. Zymosan duogc loai bo, sau d6 cac giéng duoc rira 2 1an voi 100p] McHBSS, cho vao
100pl nitroblue tretrazolium (0,3%) @ 30 phat & nhiét @6 phong. Phan tng dugc ngung lai
bang cach thém vao 100ul methanol con tuyét d6i va cac bach cau duoc rira 3 1an véi 100pl
methanol (70%). Céc giéng dé khd ty nhién, sau d6 thém vao 120ul KOH va 140ul
dimethylsulfoxide (DMSO, D2650 Sigma) trong 2 phdt. San sinh oxy hoat hoa duoc biéu thi
bang lwgng giam co chiat NBT duoc do & bugc séng 630 nm.

Hoat tinh lysozyme

Hoat tinh lysozyme trong huyét thanh dugc do theo phuong phap cua Ellis va dong tac gia
(1990) dya trén sy phan giai vi khuan gram dwong Micrococcus luteus (M3770, Sigma) cua
enzyme lysozyme. Tém tit nhu sau: dung duong chuan lysozyme c6 cac ndng do nhu sau:
ndng do lysozyme chuan tir long tring trimg ga (L4631, Sigma) dugc pha lodng bac 2: 16, 8,
4,2, 0 ng/ml trong dung dich dém phosphate PBS 0,05M (pH 6,2). Hat 10l dich tir cac nong
d6 pha lodng cho vao dia 96 giéng, tiép theo cho 200pul/giéng dich huyén pht Micrococcus
luteus (pha 0,2mg/ml trong dung dich dém PBS). B4i véi mau huyét thanh cua cé, hit 10ul
cho vao dia 96 giéng, thém 200ul/giéng vi khuan Micrococcus luteus. Hn hop duoc o & nhiét
do 27°C va OD530nm duoc dugc do trong 1 phat va 6 phit. Mot don vi hoat tinh cua
lysozyme duoc dinh nghia 13 s6 lugng enzym Iam giam d6 hap thu 0,001/phat/ml huyét thanh.
Lysozyme duoc tinh dua vao duong chuan lysozyme da biét nong do trudc.

Xir ly s6 ligu

One-way analysis of variance (ANOVA) dugc sa dung dé phan tich sé lieu. Khi bang
ANOVA xac dinh sy khac biét c6 y nghia gitta c&c nhdm, phép so sanh multiple comparision
test (tukey’s) duoc sir dung dé so sanh sy khac biét c6 y nghia c6 y nghia thong ké (p<0,05)
gitra cac nghiém thirc bang phan mém SPSS version 13.0 (SPSS Inc., 1989-2004). Trudc khi
phan tich, sb liéu phan trim dwoc chuan ho bang ham Asin.

KET QUA VA THAO LUAN
Két qua
Hoat tinh khang khuan

Bang 1. Buong kinh vong vo khuan cua B. circulans B3, Bacillus subtilis N26.3,
Pediococcus acidilactici LA61 doi véi E. ictaluri GIly09M

Chang vi khuan Vong v6 khuan khang E. ictaluri (mm)*
B. circulans B3 225+0,7
Bacillus subtilis N26.3 20,3+0,6
Pediococcus acidilactici LA61 17,7+£15

(*) s6 liéu biéu thi trung binh caa 3 1an 14p lai

Céc chung vi khuan Bacillus spp. va P. acidilactici LA61 c6 kha nang tic ché vi khuan gay
bénh gan than mu E. ictaluri Gly09M, tuong tng vdi vong vo khuan theo thir tu 22,5 £ 0,7
mm, 20,3 £ 0,6 mm, 17,7 £ 1,5 mm (Bang 1).
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Xac dinh liéu gay chét LD50

Bang 2. Két qua khao sat LD50 bang phuong phap ngam

Mat d6 E. ictaluri Tong s6 | Tong chét Zg:llg Téng chét Téng song TL chét
(cfu/ml) ca(con) | (con) (o f) ddn (con) | ddn (con) | ddn (%)

10° 45 12 33 12 43 21,8

10° 45 35 10 47 10 82,5

10’ 45 45 0 92 0 100,0

10° 45 45 0 137 0 100,0

PD = 0,5352446

LD50 = 2,92x10° cfu/ml

Két qua khao sat LDso bang phuong phap ngam cho thdy & mat do 2,92X1Q5 cfu/ml E. ictaluri
gay ti 1¢ chet 50% cho ca tra (trung binh 18,5g/con) (Bang 2). Do d6 li€u st dung cho thi
nghiém cam nhidm bang 2 lan LDso, tuc la 5,83x10° cfu/ml E. ictaluri Gly09M (Bang 2).

Kha niing bao vé cé tra khang bénh gan than mua

Tatcaca o nghiém thue d6i chirng &m (ngam voi mdi truong BHI) c6 ti 1¢ séng 100%. Céc
nghiém thiic con lai, c& bat dau chét vao ngay thir 6. Sau 9 ngay cam nhidm, ti I¢ séng cua ca
o nghlem thirc LAG1 va hon hop cao khac biét ¢ y ngh1a (p<0,05) so v6i dbi chung, va tang
22,2% va 42,2% so véi dbi chirng theo thir tw. Trong cac nghiém thirc tron vi khuan, nghiém
thirc hdn hop vi khuan cho ti & cao khac biét c6 y nghia (p<0,05) so voi cac nghiém thic ddi
chirng va nghiém thiic b sung vi khuan don 1¢ (Hinh 1).
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Thot gian cam nhiém (ngay)

Hinh 1. Ti 1¢ song cta ca tra sau khi cam nhiém véi E. ictaluri Gly09M, sau khi cho an thic
an bd sung vi khuin B3, N26.3, LA61 va hdn hop (mat do 1x107 cfu/g) sau 4 tuan. Sé liéu
biéu thi gia tri trung binh va sai s6 chuan (n=3). CAc chix cai khéc nhau ¢ cling thoi diém biéu
thi khac biét c6 y nghia (p<0,05).
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Hoat dgng thuc bao va chi sé thuc bao
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Th?i gian cho an (tu?n)
Hinh 2. Hoat dong thyc bao (A) va chi s6 thuc bao (B) cua ca tra P. hypophthalmus dugc cho
an thac an doi ching, B3, N26.3, LA61, va hon hop ¢ mat d6 1x10° cfu/g trong 4 tuan. S6
liéu (trung binh + SE, n=3) tai cling thoi diém véi chir cai khac nhau biéu thi khac biét co y

nghia (p<0,05) gitra cac nghiém thuc.

B

Hoat dong thuc bao (PA) cua té bao bach cau cua cé tra duoc cho n thirc an tron vi khuan B3,
N26.3, LA61, va hdn hop cao khac biét c6 y nghia (p<0,05) so voi ddi ching va ting gip 3,3-;
3,1-; 4,0-; va 4,6 1an so voi ddi chirng theo thr tu sau 4 tuan cho in. Hoat dong thuc bao cua
té bao bach cau cua c4 tra giita cac nghiém thirc cho an thic an tron vi khuan khac biét khdng
¢6 y nghia (p>0,05) va trong d6 nghiém thirc bd sung hdn hop vi khuan cé hoat dong thuc bao
cao nhat. Tuy nhién chi sb thuc bao (P1) khac biét khdng c6 y nghia (p>0,05) giita cc nghiém
thirc (Hinh 2).

San sinh oxy hoat hoa
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Th?igian cho an (tu?n)

Hinh 3. San sinh oxy hoat hoa cua cé tra P. h}/pophthalmus dugc cho an thire dn d6i chung,

B3, N26.3, LA61, va hon hop ¢ mat do 1x10 cfu/g trong 4 tuan. S6 ligu (trung binh + SE,
n=3) tai cung thoi diém véi chir cai khac nhau biéu thi khac biét c6 y nghia (p < 0,05) gilra
cac nghiém thirc.
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San sinh oxy hoat hoa cua té bao bach cua cé tra duoc cho an thirc an tron véi B3, N26.3,
LA61 va hdn hop cao khéc biét c6 ¥ nghia (p<0,05) so v6i dbi ching va ting gap 3,4-, 3,5-,
3,3-, va 4,1 lan so v&i doi chang, theo thir ty. Tuy nhién, san sinh oxy hoa cua cé tra & cac
nghiém thirc bd sung vi khuan khac biét khdng ¢ ¥ nghia (p>0,05) (Hinh 3).

Hoat tinh lysozyme
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Th?igian cho an (tu?n)
Hinh 4. Hoat tinh lysozyme cua ca tra P. hypophthalmus duoc cho an thirc dn ddi ching, B3,
N26.3, LA61, va hon hop & mat d6 1x10” cfu/g trong 4 tuan. Sé liéu (trung binh + SE, n=3)
tai clng thoi diém voi chir cai khac nhau biéu thi khac biét c6 y nghia (p<0,05) giita c4c
nghi¢m thirc.

Hoat tinh lysozyme trong huyét thanh cua ca tra duoc cho 4n thirc an tron véi LAG1 va hdn
hop ting cao khéc biét co ¥ nghia so véi dbi ching va ting 1,6 va 2,3 1an so voi dbi ching sau
4 tuan cho an, theo thir ty. Trong d6 hoat tinh lysozyme & nghiém thic hdn hop (7,14 + 0,17
ug/ml) ting cao khac biét c6 y nghia (p<0,05) so v&i nghiém thuc bé sung LA61 (5,03 + 0,57
pg/ml) (Hinh 4).

Thao luan

Probiotic dugc str dung ph bién nhu 14 tic nhan kiém soat sinh hoc trong nudi tréng thuy san
bai ching cd nhimg dic tinh wu viét nhu tiét ra chat khang khuan va canh tranh vi tri bam,
kich thich tiéu hoa, ting truéng, kich thich hé mién dich tu nhién (Ringo and Gatesoupe,
1998). Nhiéu nghién ciu chirng minh rang cac Bacillus spp. c6 kha ning tiét ra hop chat
khang khuan thudc khang sinh ho peptide, lipopeptide va bacteriocin (Abriouel et al., 2011;
Sharma et al., 2006). Aly va dong tac gia (2008) chi ra rang B. subtilis tiét ra hop chat ddi
khang véi A. hydrophila va Pseudomonas fluorescens. Ching Bacillus sp. JB-1 ¢6 phé khang
khuan rong d6i voi vi khuan gy bénh trén dong vat thuy san nhu Streptococcus iniae,
Lactococcus garvieae, Aeromonas salmonicida, Yersinia ruckeri, V. ordalii, V. anguillarum
(Brunt et al., 2007). Vi khuan lactic acid ¢6 thé san sinh ra cac chat nhu: bacteriocins, nisin,
H,0,, acid hitu co va cic chat nay c6 kha ning tng ché sy phat trién cua cac vi khuan gay
bénh (Ringo and Gatesoupe, 1998). Nhiéu vi khuan lactic (L. plantarum, Carnobacterium sp.,
C. divergens, va Lactococcus lactis) dwoc phan lap tir hé tiéu hoa caa cé, ching c6 thé san
sinh ra c&c hop chat uc ché nhiéu loai vi khuan gay bénh & in vivo hay in vitro hoic ca in vivo
va in vitro nhu Aeromonas salmonicida, A. hydrophila, Pasteurella piscida, Edwardsiella
tarda, Flavobacterium psychrophilum, Photobacterium damselae subsp. piscicida,
Streptococcus milleri, Vibrio anguillarum, V. ordali. Vi khuan Pediococcus acidilactici 13
ciing c6 kha ning tiét ra bacteriocin va &c ché vi khuan gay bénh Listeria monocytogenes
trong thuc pham (Altuntas et al., 2010). Theo nghién ciu ciia Castex va dong tac gia, 2008)
sir dung Pediococcus acidilactici (strain MA 18/5M, CNCM) tron vao thirc an cho tom
Litopenaeus styllrostrls két qua cho thay tong sé vi khuan gay bénh Vibrio sp. trong hé tiéu
ho& giam khac biét c6 y nghia so véi dbi chirng. Diéu ndy ciing phl hop voi két qua cua
nghién ciru kiém tra hoat tinh khang khuan cua ching Bacillus circulans B3, Bacillus subtilis
N26.3, Pediococcus acidilactici LA61 d6i khang vai vi khuan E. ictaluri.
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Hé vi sinh vat trong duong rudt cia ca phu thudc rat Ién vao moéi truong nudi, do vay
probiotic ¢6 thé dua vao vat chu thong qua cho vao méi trudng nudc va thirc an (Salinas et al.,
2008). C0 rat it nghién ctu tac dung trong hd cua hdn hop probiotic Ién vat chi, sir dung don
chung hay da chung, da loai co that sy gilp cho vat chi cd kha nang ting cuong sy bao vé
chdng lai sy xam nhap céac vi sinh vat gy bénh van con chua hiéu rd rang (Salinas et al., 2005;
Timmerman et al., 2004). Cac chiing vi khuan co cac dic tinh probiotic khac nhau nén tac
dung 1én vat chi s& khac nhau. Do d6 viéc tao san pham probiotic theo huéng sir dung da
ching va da loai nén duoc khuyén kich (Timmerman et al., 2004) nham b tro cho nhau va
tang cuong hiéu qua s dung cua san pham. Nghién cau sir dung don ching hay hén hop vi
khudn (Lactobacillus delbruéckii ssp. lactis va Bacillus subtilis) & mat d6 1x10” cfu/g cho ca
Sparus aurata in trong 3 tuan, két qua cho thay tang hoat tinh b thé, peroxidase, hoat dong
thuc bao, va ting ham lwong IgM trong huyét thanh & nghiém thic bd sung hén hop vi khuan
(Salinas et al., 2008). H3n hop vi khuan lactic (Lactococcus lactis ssp. lactis CLFP 100,
Leuconostoc mesenteroides CLFP 196, va Lactobacillus sakei CLFP 202) dugc b sung vao
thire an & mat d 10° cfu/g cho c& Oncorhynchus mykiss an trong 14 ngay, két qua lam ting
hoat dong thuc bao, bo thé, oxy hoat hoa (Balcézar et al., 2007). Hon hop vi khuan (B. subtilis,
L. acidophilus, Clostridium butyricum va S. cerevisiae) & mat do 10°-10° cfu/g dung lam thirc
an cho ca bon Paralichthys olivaceus (15g) trong 50 ngay, két qua thu duoc ting hoat tinh
lysozyme (Taoka et al., 2006). Tuong tu trong nghién ctiru nay, hdn hop vi khuan bao gom
Bacillus spp. va vi khuan lactic Pediococcus LA61 dugc bd sung vao thic an véi mat do
1x107 (cfu/g) cho c4 tra an trong 4 tudn, két qua thu dugc hdn hop c6 kha ning kich thich hé
mién dich tu nhién nhu hoat dong thuc bao, san sinh oxy hoat hoa va hoéat tinh lysozyme ting
cao so véi khi sir dung don chung va dbi ching.

Do vay, két luan rang san pham probiotic bao gom hén hop céc chung B. circulans B3, B.
subtilis N26.3, P. acidilactici LAG1 sir dung ¢ nong do 1x10” cfu/g va cho an trong 4 tuin c6
kha ning tang cuong suc dé khang, khang bénh gan than mu gay ra boi E. ictaluri trén c tra.
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