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ABSTRACT

This study was conducted to evaluate the effects of inulin and fructooligosaccharides
(FOS) on the growth performance and immune system of stripped catfish fingerling
(Pangasianodon hypophthalmus). The experiment was randomly designed with 5
treatments (control, 0.5% Inulin, 1% Inulin, 0.5% FOS, and 1% FOS) and triplications
for each treatment. After 21 and 28 days, several immune parameters including total
erythrocyte cells, total leucocyte cells, number of each type of leucocytes and lysozyme
activity were analyzed for evaluating of fish immune response. After 28 days, fish was
weighted for estimation of growth performance and was challenged with pathogen
(Edwardsiella ictaluri) for evaluating of bacterial resistance. Fish mortality was recorded
daily for 14 days. After 3 days of infection with E. ictaluri, 3 fish in each tank were
collected for immune assay. The results showed that hematological parameters and
lysozyme activity of inulin and FOS supplemented treatments were higher than those of
the control treatment after 28 days. The treatment of 1% inulin showed that the total
number of leukocyte, monocyte, neutrophil, lymphocyte, thrombocyte and lysozyme
activity were significantly higher than those of the control treatment after 28 days and the
lowest mortality (42.67%) after challenge with E. ictaluri (p<0.05).

TOM TAT

Nghién ciru duge thie hién nham tim hiéu dnh hudng cia viéc b6 sung inulin va
Jiuctooligosaccharides (FOS) vao thirc an lén ting trudng va sw dap img mién dich t
nhién ciia cd tra giong (Pangasianodon hypophthalmus). Thi nghiém diwoc b6 tri hodn
toan ngau nhién voi 5 nghiém thirc (doz chimg, 0,5% Inulin, 1% Inulin, 0,5% FOSva 1%
FOS); moi nghiém thirc lap lai 3 lan. Sau 21 va 28 ngay, cac chi tiéu mién dich bao gom
mdt dj t6ng hong cau, mét di tong bach cdu, dinh lwong timg logi bach cau va hoat tinh
ciia lysozyme dwoc phn tich dé danh gid ddp vmg mién dich ciia cd. Sau 28 ngay, cd
dirge cdn trong liwomg dé tinh ting trong va tién hanh cam nhiém véi vi khudn Ewardsiella
ictaluri dé dinh gid khd nang khdng khudn. Ti I6 chét ciia cd diroe ghi nhdn hang ngay
trong suot 14 ngay. Sau 3 ngdy cam nhiém véi E. ictaluri, 3 ¢ /bé duoc thu dé phan tich
mién dich. Két qud cho thay cdc chi tiéu huyét hoc va hoat tinh lysozyme & cdc nghiém
thite b6 sung inulin va FOS déu cao hon nghiém thirc doi chimg sau 28 ngdy cho dn.
Nghiém thirc bé sung 1% inulin cho két qud mdt dé tong bach cau, bach cdu don nhan,
trung tinh, lympho, tiéu cau va hoat tinh lysozyme ting cao cé ¥ nghia thong ké sau 28
ngay va c6 ti ¢ chét thap nhdt (42,67%) sau khi cam nhiém voi vi khudn E. ictaluri
(p<0,05).

Trich din: Nguyén Thi My Han va Bui Thi Bich Héng, 2018. Anh huéng ciia inulin va fructooligosaccharides
Ién tang truong, mot sO chi ti€u micn dich va kha nang khang khuan cua cé tra (Pangasianodon
hypophthalmus). Tap chi Khoa hoc Truong Pai hoc Can Tho. 54(So chuyén dé: Thuy san)(2):

125-134.
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1 GIOI THIEU

Su phat trién cua nghé nudi ca tra da dong gop
16n cho su phat trién nganh thay san, gitup cung cap
thue pham trong nudce cling nhu mat hang xudt khiu
mang lai ngudn ngoai t¢ 16n. Tuy nhién, song song
v6i viée ting nhanh vé dién tich nudi, mic do thAm
canh hoa ngdy cang cao, mot trong nhiing nguyén
nhan lam moéi truong nudi ngay cang 6 nhiém va
bung phat dich bénh véi dién bién ngay cang phue
tap. Cac bénh thuong gip va gay anh huong 16n ddi
v6i cé tra nudi tham canh ¢ Viét Nam nhu: gan than
mi1, bénh xuét huyét phu dau, trang gan tring mang,
tring dudi,... (Dung et al., 2008; Tir Thanh Dung,
2010; Tir Thanh Dung va ctv., 2012). Bé quan ly
dich bénh, nhiéu loai thudc va hoa chit dic biét la
khéng sinh da dugc st dung. Tuy nhién, viéc lam
dung thudc va hoa chat khong theo quy dinh din dén
nguy co ton Iuu trén san phém tao cac dong vi
khuan khang thudc, pha iy quan thé vi sinh vat
trong moi trudng nudi trong thily san va trc ché hé
théng mién dich & ca (Smith et al., 2003; Sapkota et
al., 2008). D¢ han ché nhiing van a trén, nhiéu bién
phap tién tién da duoc ap dung nhu: ding vaccine,
ché pham sinh hoc (probiotic), hop chit tién sinh
hoc (prebiotic), chat kich thich mién dich,... Inulin
va fructoohgosaccharldes (FOS) 1a hai prebiotic
duogc st dung phd bién trong nuédi trdng thuy san
(Db Thi Thanh Huong, 2014). Hién nay, da c6 nhiéu
nghién ctru duoc tién hanh va déanh gia hiéu qua khi
str dung Inulin va FOS don 1¢ hay két hop v6i mot
sO chét khac vao thirc an trong nudi trong thily san
cho thay tic dong tich cuc dén ting truong, chirc
ning sinh li va kich thich hé mién dich khong dic
hiéu & mot sd loai ca nhu ca hdi Salmo salar
(Grisdale-Helland et al., 2008), ca mua bao
Moycteroperca rosacea (Reyes-Becerril et al., 2014),
ca chép Cyprinus carpio (Eshaghzadeh et al., 2015;
Hoseinifar et al., 2016), cd r0 phi Oreochromis
niloticus (Tiengtam et al., 2017),... Tuy nhién, chua
¢6 nhidu két qua nghién ctru vé hiéu qua cia Inulin
va FOS lén cdc chi ti€u tang truong, mién dich va
kha nang khang khuan cua ca tra. Xuat phat tir thue
té, nghién ctru nay duoc thyc hién nhim cung cép
thong tin hitu ich lam co so cho viée xay dung bién
phap phong bénh va nang cao hiéu qua ciia nghé
nuoi cé tra.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Dia diém va vt li¢u nghién ciru

Dia diém nghién ctru 1a Phong thi nghiém Bénh

hoc Thuy san, Khoa Thuiy san, Truong Dai hoc Can
Tho.

Ca tra (Pangasianodon hypophthalmus) c6 kich
¢d 15-20 g/con duge van chuyén tir trai gidng Anh
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Diing (Can Tho), vé Phong thi nghiém Bénh hoc
Thuy san va thuan dudng trong 2 tudn. Ca duoc
kiém tra ky sinh tring, vi sinh, nam trudc khi b tri
thi nghiém.

Vi khuan E. ictaluri dugc cung cép tir b suu tap
vi khuan cua Bd mon Bénh hoc Thuy san, Khoa
Thiy san, Truong Pai hoc Can Tho. Inulin va
fructooligosaccharides (FOS) dwoc cung cép boi
Sigma.

Thirc 4n thi nghiém c6 dang vién ndi, 28% dam
(Proconco). Inulin va FOS dugc hoa tan véi 15 ml
nude theo ti 1¢ ciia mdi nghiém thirc, phun déu vao
thirc an, dé kho tu nhién 1 gio, sau d6 40 mot 16p
diu myuc qua thtre an, tiép tuc phoi thirc an & nhiét
d6 phong trong 8 gio. Thirc an dugc trit & 4°C trong
thoi gian thi nghiém.

2.2 Phuwong phap nghién ciru

2.2.1 BO tri thi nghiém

Thi nghiém dugc bd tri hoan toan ngau nhién véi
5 nghiém thtrc: ddi chtng, 0,5% Inulin, 1% Inulin,
0,5% FOS va 1% FOS; mdi nghiém thuc lap lai 3
lan trong 4 tuan. Ca duoc bb tri 30 ca/bé nhya 250
L, dugc cho an 2 lan/ngay v6i 3% trong lwong than.
Hang tuan, lugng nudc trong bé duge thay khoang
50%. Ba ca/bé dugc tién hanh thu vao ngay thir 21
va ngay thir 28 sau khi b6 sung Inulin va FOS. Céc
chi tiéu huyét hoc (tdng hdng ciu, téng bach cau va
dinh luong tung loai bach cﬁu) va hoat tinh
lysozyme dugc phén tich. O ngay thtr 28, ca & mdi
nghiém thirc dwoc can trong lugng dé xac dinh tang
trong va tién hanh cam nhiém.

Thi nghiém cam nhiém ca tra v6i vi khuan E.
ictaluri duge tién hanh véi 6 nghiém thic (NT),
trong d6, NT 1: i chimg (0% Inulin va FOS) va
tiém vi khuan (d01 chirng duong), NT 2: 0,5% inulin
va tiém vi khuan, NT 3: 1% inulin va tiém vi khuan,
NT 4: 0,5% FOS va tiém vi khuan, NT 5: 1% FOS
va tiém vi khuan, NT 6: Di chimg (0% Inulin va
FOS) va tiém 0,85% NaCl (d6i chimg am). Mbi
nghiém thirc dugc lap lai 3 14n, 10 ca/bé, suc khi lién
tuc va khong thay nude ca. Mdi ca duoc tiém 0,1 ml
vi khuan E. ictaluri (105 CFU/ml). Trong thi nghiém
nay, mat do vi khuan cam nhiém duoc chon 1 109
CFU/ml, cao hon 10 lan so v6i LD50 (Hang ef al.,
2013). Ca cam nhiém duoc theo ddi trong 14 ngay.
Hang ngay, cac dau hiéu bénh 1y duoc quan sat, s6
c4 chét duogc ghi nhén, vi khuén E. ictaluri tir than
ca 1o do dugc phan 1ap va tién hanh tai dinh danh
bang phuong phap phan tng chudi polymerase
(PCR). Hiéu qua diéu tri bénh trong phong thi
nghiém duoc danh gia bang ti 18 sinh ton twong dbi
(relative survival rate — RPS). Gia tri RPS (%) theo
cong thic (Ellis, 1990): [1 - (% ca chét & nghiém
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thire bo sung inulin; FOS/% c4 chét ¢ nghiém thirc
d6i chung duong) ] x 100.

2.2.2  Phwong phap phdn tich cdc chi tiéu
tang truong

Mot s6 chi tiéu tinh toan vé ting trudng ciia ca:
Tang trong: WG = W, — Wy, Tdc do ting truong
tuyét ddi: DWG (g/ngay) = (Wi— Wo)/T, Tdc d6 ting
truong twong ddi: SGR (%/ngay) = (LnW, —
LnW,)/T x 100, Hé s chuyén hoa thirc an: FCR =
Luong thitrc an ca an vao (Kg)/Tang trong cua ca
(Kg) va Ti 18 séng (%): SR (%) = 100 x (S6 cé thu
hoach/sé c4 ban dau). Trong d6: Wo: Khdi lwong
trung binh cua c4 ban dau, Wi Khdi luong trung
binh cta ca két thic thi nghiém, T: Thoi gian thi
nghiém.

2.2.3 Phwong phap phdn tich cac chi tiéu
mién dich

Pinh lirgng hong ciu (Natt and Herick, 1952):
10 L mau duge cho vao éng co chira 1990 pL dung
dich Natt va Herrick, lic nhe cho déu éng. Mat do
hdng cdu duoc xac dinh bang budng dém hong cau
thong qua sy quan sat dudi kinh hién vi quang hoc
(40X).

Pinh lwgng tong bach ciu va tirng loai bach
clu: Trai mAu méu 1én lame va dé miu kho ty nhién,
sau d6 c¢b dinh mau mau bang cach ngdm mau trong
methanol 1-2 phut, dé miu kho ty nhién va tién
hanh nhuém mau véi dung dich nhuém Wright va
Giemsa (Rowley, 1990). Quan sat du6i kinh hién vi
& vat kinh 100X va doc miu theo hinh Z-Z. Dém
tong s6 1.500 té bao hong cau va bach cau trén lame
nhuém. Bém tong s6 200 té bao bach cau (Hrubec
et al., 2000). Dinh loai cac té bao mau theo Supranee
etal (1991).

Xac dinh hoat tinh lysozyme trong huyét
thanh (Ellis et al., 1990): Dung duong chuan
lysozyme véi cac néng d6 0, 2,4, 8 va 16 pg/mL.
Cho 10 pL dung dich tir cic ndng d6 pha loang cho
vao dia 96 giéng, tiép theo cho 200 uL/giéng dich
huyén pht Micrococcus luteus (Sigma). Dbi voi
mau huyét thanh ciia c4, cho 10 pL vao dia 96 giéng,
thém 200 pL/giéng vi khudn Micrococcus luteus.
Hon hop duoc U ¢ nhiét dd 27°C va do ¢ budc song
495 nm. Hoat tinh lysozyme dugc tinh dya vao
duong chuan lysozyme: y = ax +b véi y 1 tri s6 OD
va x 1a hoat tinh lysozyme.

2.2.4 Phuwong phap PCR tai dinh danh vi
khudn Edwardsiella ictaluri

Vikhuén E. ictaluri dugc phat hién bang phuong
phéap PCR dugc md ta boi Pang Thi Hoang Oanh va
Nguyén Trac Phuong (2010). Thanh phan phan tmg
PCR bao gom: 1X dung dich dém 10X, 1,5mM
MgClI2, 200 pM dNTPs, 2,5U Taq DNA
polymerase, 0,4 uM mdi xudi (EiFd-1:
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GTAGCAGGGAGAAAGCTTGC), 04 puM modi
nguoc (EiRs-1:
GAACGCTATTAACGCTCACACC) va 500 ng
mau DNA chiét tach tir mau ca c6 tron vi khudn
E.ictaluri. Chu ki nhiét thyc hién phan Gng 1a 95°C
trong 4 phut, sau d6 95°C trong 30 gidy, 55°C trong
45 giay, 72°C trong 30 gidy, lap lai chu ki trén 30
lan, 72°C trong 10 phut. San pham khuéch dai dac
hiéu véi DNA cia vi khuén E. ictaluri 13 407 bp.
2.3 Phuwong phap xir Iy s6 lidu

Tit ca s6 liéu duoc xir Iy bang phan mém Excel,
xtr 1y théng ké bang phuong sai 1 nhan t6 ANOVA
va so sanh sy khac biét c6 y nghia bang phép thir
LSD & muc y nghia p<0,05 v6i phan mém SPSS.

3 KET QUA VA THAO LUAN

3.1 Anh huong cia inulin va FOS Ién cac
chi tiéu tang trwdng cia ca tra

Sau 28 ngady, ci & cac nghiém thic bd sung
inulin va FOS c6 WG (g), DWG (g/ngay), SGR
(%/ngay) cao hon va khac biét c6 ¥ nghia thong ké
so v&i nghiém thire d6i chimg (p<0,05). Trong do,
NT5 (1% FOS) c¢6 WG va DWG cao nhat véi gia
tri 1an luot 14 15,67 g va 0,56 g/ngay nhung khac biét
khong c6 ¥ nghia thong ké (p>0,05) so véi cac
nghiém thirc bé sung con lai (NT2, NT3, NT4). O
NT4 (0,5% FOS) c6 gia tri SRG cao nhat (1,83
%/ngay) nhung khac biét khong co ¥ nghia thong ké
so véi cac nghiém thirc bd sung con lai (p>0,05) va
hé s6 FCR co gi tri thip nhét (0,9) khac biét co ¥
nghia thong ké so v6i NT1 va NT3 (p<0,05). Trong
cac nghiém thirc bo sung inulin va FOS, NT3 (1%
inulin) ¢6 gia tri WG (g), DWG (g/ngay), SGR
(%o/ngay) thap nhat va hé s6 FCR cao nhat (Bang 1).
Két qua nay tuong dong véi két qua cua nghién ciru
bd sung FOS (0%, 1% va 2%) vao thic an cua ca
tam sao giéng Acipenser stellatus trong 11 tudn véi
nghiém thtrc bd sung 1% FOS c6 cac chi sb ting
trong nhu WG, SGR cao va hé s6 tiéu ton thuc an
FCR thép hon ¢ ¥ nghia so v6i ¢4 ¢ nghiém thirc
dbi chimg (p<0,05) (Reza et al., 2013). Thi nghiém
bd sung Bacillus subtilis két hop voi FOS 1én ting
truong cia hai sam (Apostichopus japonicus) cua
Zhang et al. (2010) voi 9 nghiém thirc bd sung vao
thire an twong Ung véi 3 muc Bacillus subtilis (0,
1,82x107, 4,95 x10” CFU/g) két hop 3 muc FOS (0,
0,25%, 0,50%) trong 8 tuan cho thiy toc d¢ ting
truong tuong doi SGR cao nhat & mirc FOS 0,5% va
1,82x107 Bacillus subtilis (p<0,05). Ngoai ra,
Mahious et al. (2006) da nghién ctru anh huong cua
ché d6 an bd sung 2% cac chit inulin, oligofructose
va lactosucrose 1én sy ting trudng va hé vi khuan
dudng rudt cua ca bon (Psetta maxima) cho két qua
nhom céa bd sung 2% oligofructose ¢6 khdi luong
cao hon dang ké so véi cac nghiém thirc khac.



Tap chi Khoa hoc Truong Pai hoc Can Tho

Tép 54, S6 chuyén dé: Thiy san (2018)(2): 125-134

Bang 1: WG (g), DWG (g/ngay), SGR (%/ngay) va FCR ciia ca sau 28 ngay nudi

WG (g) DWG (g/ngdy)  SGR (%/ngiy) FCR
NT1(dbi ching) 8,23+2,59° 0,30+0,09° 1,03+0,26" 2,0240,33°
NT2(0,5% Inulin) 13,45+3,87b 0,48+0,14 1,64+0,37" 1,06:£0,25%
NT3(1% Inulin) 12,28+3,05 0,44+0.11 1,53+0,33 1,26+0,36"
NT4(0,5% FOS) 15,48+1,60° 0,55+0,06" 1,83+0,17 0,90::0,06°
NT5(1% FOS) 15,67+3,82" 0,5620,13" 1,80+0,35 1,02+0,22%

Ghi chit: cdc gid tri c6 ky tw giong nhau trong ciing mét cot (a,b)thi khdc biét khong c6 y nghia thong ké (p>0,05)

3.2 Anh huong cia inulin va FOS 1én mjt
s0 chi tiéu mién dich cia c4 tra
3.2.1 Chi tiéu huyét hoc

Mat dd hdng ciu va mat dd téng bach ciu: sau
21 ngay, mat d6 hong ciu ctia ca & cac nghiém thirc
dao dong tir 1,99 — 2,52 x 10° tb/mm?. C4c nghiém
thue bd sung inulin va FOS déu co mat do héng cau
cao hon so v&i dbi chimg, trong d6, cao nhat &
nghiém thirc 0,5% FOS (2,52 x 10° tb/mm?) khac
biét ¢6 y nghia thong ké so véi nghiém thirc d6i
ching (1,99 x 10° tb/mm?) (p<0,05) nhung khéc biét
khong ¢ ¥ nghia théng ké so véi cac nghiém thire
bd sung inulin va FOS khac (p>0,05). O thoi diém
28 ngay sau khi bd sung inulin va FOS, mat 6 hong
clu & cac nghiém thire bd sung déu ting cao so voi
dbi chung. Cu thé, nghiém thirc bd sung 0,5% inulin
¢6 mat d6 hong cﬁu cao nhét (3,49 x 10° tb/mm?),
khac biét c6 y nghia thong ké so véi dbi chimg (2,61
x 109 tb/mm?) (p<0,05). Mat d¢ hong cau clia cac
nghiém thtrc & ngay thir 28 déu cao hon c6 ¥ nghia
thong ké so v6i cac nghiém thirc thu & ngay thi 21
(p<0,05) (Hinh 1). Két qua nay hoan toan phu hop
v6i nghién ctru cua Glomski and Pica (2006) vé sy
bién dong ciia mat do té bao hdng cau & ca nude ngot
dao dong 1-3,5 x 10° tb/mm3. M4t d6 hdng ciu & ca
tra khoe & mot s6 nghién ciru trude duge xac dinh 1a

2,27 x 10° tb/mm? (Ttr Thanh Dung, 2010), 2,05 x
10° tb/mm? (Nguyén Thi Thay Liéu va ctv., 2011).
Tiengtam ef al. (2017) nghién ctru anh hudng cua bd
sung inulin va cu Cuac Vu (Helianthus tuberosus),
mot loai ct ¢d chira luvong inulin va FOS kha cao,
Ién thirc an cua ca 16 phi (Oreochromis niloticus)
giai doan gidng véi két qua ca & nghiém thic bd
sung 0,5% inulin c6 mat do té bao hong cau ting cao
hon c6 ¥ nghia so véi ca ¢ nghiém thirc dbi chimg
(p<0,05). Thi nghiém nghién ctru bd sung FOS vao
thic an cho c4 tra giéng (Pangasianodon
hypophthalmus) & cac mirc khic nhau gom ddi
chiing, 0,5%, 1,0%, 1,5% va 2,0% FOS da xac dinh
mat d6 hong cau ca tra ting cao & cic nghiém thic
bod sung FOS va dat cao nhat & nghiém thtc 1,0%
(2,99 x 10° té bao/mm?) sau 90 ngay thi nghi¢m (Pd
Thi Thanh Huong, 2014). M6t nghién ctru gan day
ciia Reza et al. (2013) trén c4 tdm sao gibng
(Acipenser stellatus) cho thay bd sung 1% FOS vao
thirc an cua ca cho két qua mat do hong cau cao hon
s0 voi nghiém thirc 2% va ddi chimg (p<0,05). Trén
c4 bong tuong (Oxyeleotris lineolatus), két qua
nghién ctru bd sung FOS ¢ muc 1,5% va 3% trong
thirc an cua Renjie ef al. (2010) trong 30 ngay cho
thay mat 6 hong cu trong mau ctia nhém ca c6 bd
sung FOS dugc ting dang ké (P<0,05) so véi nhom
dbi chung.

S 5

X 4 B
=

0%3 *b
en

2 E

€ 82

g 1

2 o

Déi chimg  0,5% Inulin
Thoi gian bd sung

1% Inulin

0,5% FOS
i ngay

1% FOS

Hinh 1: Biéu d6 mat d9 hdng ciu & ca tra sau 21, 28 ngay bd sung inulin va FOS

Ghi chii: cdc ky hiéu giong nhau trong cing mét dot thu mau (a, b, c), (A, B, C) thi khac bi¢t khong cd y nghia théng ké

©>0,05); (*) :

Sau 21 ngay thi nghiém, mat do téng bach cau &
cac nghiém thirc bo sung inulin va FOS cao hon
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sw khac biét c6 y nghia thong ké (p<0,05) gitta 2 lan thu mdu

nghiém thirc ddi chimg. Riéng NT3 (212,07 x 103
tb/mm?) ¢6 gia tri thap hon so véi doi ching (214,03
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x 10° tb/mm®) nhung khac biét khong c6 ¥ nghia
théng ké (p>0,05). M4t do téng bach cau cao nhét &
NT 5 (371,39 x 10° tb/mm?) va khac biét c6 y nghia
thong ké so véi cac nghiém thirc con lai (p<0,05).
Sau 28 ngay, mat do téng bach ciu & cac nghiém
thirc bd sung inulin va FOS tiép tuc ting cao
(330,02-361,54 x 10° tb/mm?) va cao hon c6 ¥ nghia
thng ké (p<0,05) so voi nghiém thirc dbi ching
(210,17 x 10° tb/mm?). M4t d6 bach cau dat gia tri
cao nhit & NT2 (361,54 x 10° tb/mm?) nhung khéac
biét khong c6 ¥ nghia thdng ké so véi cac nghiém
thirc bd sung inulin va FOS khac (p>0,05). Gitra 2
dot thu mau, tong bach cdu & NT1 va NT5 giam nhe
0 v&i sau 21 ngay nhung su khac biét nay khong cd
¥ nghia théng ké (p>0,05). Mat d6 bach cau & cac
nghiém thirc con lai (NT2, NT3 va NT4) déu c6 gia
tri cao hon khéc biét c6 ¥ nghia thong ké so véi dot

Tép 54, S6 chuyén dé: Thiy san (2018)(2): 125-134

thu mau sau 21 ngay (p<0,05) (Bang 2). Két qua mat
d6 tdng bach ciu & ca tra khoe cua thi nghiém cao
hon so vé6i két qua nghién ctru khac nhu 101 x 103
tb/mm? (Tt Thanh Dung, 2010), 112,9 x 10 tb/mm?
(Bui Thi Bich Hang va ctv., 2017). Theo nghién ctru
cia Ahmdifar ef al. (2011), s6 lwong bach ciu ting
lén dang ké (p<0,05) & nghiém thirc bd sung 1%
inulin so v&i cac nghiém thirc bo sung 0%, 2% va
3% inulin vao thirc dn ca tam (Huso huso) giai doan
c4 gidng trong 8 tuan. Nghién ctru khac cua DS Thi
Thanh Huong (2014) b6 sung FOS vao thirc an ca
tra & muc 1% lam gia tang mat d6 hong cau ciing
nhu mat do bach cau khi so vdi cac nghiém thirc
khac (p<0,05). Tuong tw, nghiém thuc b6 sung 1%
FOS vao thic 4n c4 tdm sao glong (Acipenser
stellatus) cling lam mat do bach cau tang cao (Reza
etal., 2013).

Bang 2: Mit d9 tong bach ciu cac tra sau 21 ngay, 28 ngay bd sung inulin va FOS trén ca tra (x 103

tb/mm?)
o | Mt do tong bach cau
Nghiém thirc 21 ngay 28 nghy _
NT1 (Pdi chimg) 214,03+58,3542 210,17+41,5442
NT2 (0,5% Inulin) 254,43+73,764 361,54+55,1080
NT3 (1% Inulin) 212,074+34,0342 358,08+59,695°
NT4 (0,5% FOS) 216,69+34,5942 330,02+66,875°
NT 5 (1% FOS) 371,39+70,814° 338,97+53,86°

Ghi chit: Két qua trén bang thé hién gid tri trung binh + dg léch cﬁucfn. Cdc gid tri c6 ky tw giong nhau trong ciing mot
cot (a, b, ¢), mgt dong (A, B, C) thi khac biét khéng co y nghia thong ké (P>0,05)

Sw bién dong cia té bao don nhan: Sau 2 lan
thu mau, mat d6 té bao don nhén & cac nghiém thirc
bd sung ting cao so v6i nghiém thic dbi chimg,
trong d6 NT2 (0,5% inulin) ¢6 gia tri cao nhat (14,60
x 103 tb/mm?) va khéc biét c6 y nghia thong ké so
véi cac nghiém thire khac (p<0,05). Tuy nhién, mét
d6 té bao don nhan & NT5 sau 28 ngay (9,91 x 10
tb/mm?) giam nhe so v6i ngay tht 21 (8,38 x 10°
tb/mm?) nhung khac biét khong c6 y nghia thong ké
(p>0,05).

Sw bién dong cia té bao trung tinh: Két qua
nghién ctru cho thay, sau 21 ngay, mat do té bao
trung tinh & cac nghiém thirc bd sung inulin va FOS
(1,21 - 2,54 x 10° tb/mm®) thip hon so v&i nghiém
thire d6i ching (2,67 x 10° tb/mm?). Cu thé, mat do
té bao trung tinh & NT3 (1% inulin) ¢ gié tri thap
nhit (1,21 x 103 tb/mm?) va khac biét c6 ¥ nghia
thdng ké so véi ddi chimg (p<0,05). Ngoai ra, cac
nghiém thirc con lai khac biét khong c6 y nghia
thdng ké so voi ddi ching (p>0,05). Mat do té bao
trung tinh ting cao sau 28 ngay, cac nghiém thirc b6
sung inulin va FOS déu c6 gia tri cao hon so véi dbi
ching va cao nhit 6 NT3 (22,57 x 10° tb/mm?) gép
3,85 lan so voi ddi chung (5,86 x 10° tb/mm?)
(Bang 3).
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Sw bién ddng ciia té bao lympho: Mat do té bao
lympho & NT2, NT3 va NT5 cao hon so v&i dbi
chig & dot thu mau cua ngay thir 21. NT4 (0,5%
FOS) c6 mat do té bao lympho thap nhit nhung su
khac biét nay khong c6 y nghia théng ké so véi dbi
ching (p>0,05). Trong khi do, NTS (1% FOS)
(270,51 x 10* tb/mm?) tang cao va dat gia tri cao
nhit, khac biét c6 y nghia thong ké so voi cac
nghiém thirc khac (p<0,05). Sau 28 ngay, mat do té
bao lympho & cic nghiém thic bd sung inulin va
FOS dao dong trong khoang 161,76 - 218,22 x 10°
tb/mm?, déu cao hon so voi nghiém thic dbi chimg
(121,29 x 10° tb/mm®). NT5 van c6 mat do t& bao
lympho cao nhat (218,22 x 10° tb/mm?), khac biét
¢6 ¥ nghia théng ké so vdi cac nghiém thie con lai
(p<0,05). Tuy nhién, gia tri nay giam so véi dot thu
mau ngay thir 21 va su khac biét khong co ¥ nghia
thdng ké (p>0,05).

Sw bién dong ciia té bao tidu cau: Mat do té
bao tiéu cau sau 21 ngay & NT4 (111,08 x 10°
tb/mm?) va NT5 (112,93 x 103 tb/mm®) tidng cao c6
¥ nghia thong ké so véi nghiém thirc d6i chimg
(63,44 x 10° tb/mrn3) (p<0,05). NT3 (48,99 x 10°
tb/mm?) c¢6 mat do té bao tiéu cau thip nhat trong
cac nghiém thirc nhung khac biét khong cé y nghia
thong ké so vai ddi chimg (p>0,05). Sau 28 ngay,
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mat do té bao tiéu ciu ting so v4i sau 21 ngay, trir
NTS giam nhe nhung khac biét khong c6 y nghia
thong ké (p>0,05). NT2 (150,49 x 10° tb/mm?) c6
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mit do € bao tiéu cau cao nhét va khic biét co y
nghia thong ké doi vdi nghiém thirc doi chung
(p<0,05) (Bang 3).

Bang 3: Mat do bach cAu don nhan, trung tinh, lympho va tiéu cu caa ca tra ¢ 21 ngay va 28 ngay sau

khi b6 sung inulin va FOS vio thirc in (x103 tb/mm?)

Nghiém thirc Pon nhén Trung tinh Lympho Tiéu ciu
Sau 21 ngay bo sung

Doi ching 5,7141,4942 2,67+1,47% 156,39+55,1242 63,44£18,474
0,5% Inulin 14,60+5,254¢ 1,83+0,654% 160,94+56,8544 89,46+18,18Ab¢
1% Inulin 9,2944,524A 1,21+0,614° 177,99+48,7742 48,99+21,86%%
0,5% FOS 6,561,764 2,29+1,534%® 138,15+30,9942 111,08+46,344¢
1% FOS 9,91£1,35%° 2,54£1,084® 270,51+52,154P 112,93+43,944¢
Sau 28 ngay bo sung

Ddi ching 4,73+1,2742 5,861,778 121,29415,06%2 67,92+14,4342
0,5% Inulin 16,54+3,5744 5,9240,5382 172,32+46,034° 150,49+21,42Bb
1% Inulin 11,55+2,644¢ 22,57+4,028> 202,49+42,44A 130,97+36,918°
0,5% FOS 9,29+1,718b¢ 19,62+6,675° 161,76:24,144® 143,10+43,814°
1% FOS 8,38+1,124° 21,09+5,095° 218,22+37,55%¢ 81,70+26,064°

Ghi chii: Két qua trén bang thé hién gid tri trung binh + dé léch chudn. Céc gid tri ¢6 ky ti giong nhau trong cing mot

cét (a, b, ¢), mot dong (4, B, C) thi khéc biét khong cé y nghia thong ké (P>0,05)

Theo nghién ctu cua Reza ef al. (2013), ¢
nghiém thirc bd sung 1% FOS trén ca tam sao giong
(Acipenser stellatus), mat do té bao lympho ting
hon so v6i dbi chimg. Chinabut ez al. (1991) cho biét
bach cdu tham gia vao qua trinh dap Gmg mién dich
cua vat chu chéng lai mam bénh xam nhép va cac
nhén t6 bit 1gi khac, mdi loai bach ciu s& dam nhiém
chtre nang khac nhau. Bach cdu trung tinh c6 chire
ning thyc bao nhing vat thé la, chung s& tip trung
& nhimg noi bi viém d¢ tiéu diét vi khuan va cac
manh vun té bao (Hrubec et al., 2000). O ngudi,
bach cau don nhan chi ton tai vai gio r6i di vao mo
va nhanh chong tré thanh dai thuc bao c6 kich thude
16n va nhiéu lysosome trong bao twong, ty lap thé va
nhitng khong bao 16n c6 kha nang thuc bao (L& Thi
Hoang My, 2007). Té bao lympho c6 vai trd quan
trong trong mién dich dic hiéu sau khi lién két véi
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c4c mo cua co quan dich, bao vé co thé bang mién
dich dich thé va mién dich té bao, cc tiéu cau dam
nhiém vai tro quan trong trong qua trinh dong mau
(Chinabut et al.,1991; Lé Thi Hoang My, 2007).

3.2.2 Két qua phan tich hoat tinh lysozyme

Sau 21 ngiy, két qua phan tich hoat tinh
lysozyme trong huyét thanh ca tra & cac nghiém thirc
bd sung inulin va FOS dao dong tir 296,33 - 342,72
U/ml, ting cao c6 ¥ nghia théng ké (p<0,05) so v&i
dbi chimg (175,72 U/ml). Sau 28 ngay, cac nghiém
thirc bd sung inulin va FOS van ting cao co ¥ nghia
thdng ké (p<0,05) so v6i dbi chimg (187,61 U/ml).
Cu thé, NT3 (1% inulin) c6 hoat tinh lysozyme cao
nhit (373,50 U/ml). Hoat tinh lysozyme & céc
nghiém thirc sau 28 ngay khac bi¢t khong c6 y nghia
thdng ké so véi hoat tinh lysozyme ¢ cac nghiém
thirc sau 21 ngay (p>0,05) (Hinh 2).

Hoat tinh lysozyme (U/ml)

C
b , BC b C
b B
a A
Péi chimg  0,5% Inulin 1% Inulin  0,5% FOS 1% FOS
Thoi gian b sung B21 ngay

Hinh 2: Biéu dd hoat tinh lysozyme sau khi b6 sung inulin va FOS

Ghi chii: cdc ky hiéu giong nhau trong ciing mét dot thu mau (a, b, ¢), (4, B, C) thi khéc biét khéng cé y nghia thong ké

(p>0,05)
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Nghién ctru cta Tiengtam ef al. (2017) vé bd
sung inulin va cu Cuc Vu vao thirc an cuia ca ro phi
vin (Oreochromis niloticus) giai doan gidng cho két
qua nghiém thirc bd sung 0,5% inulin c6 ham luong
lysozyme ting cao va khac biét c6 y nghia thong ké
so voi dbi chimg (p<0,05). Tuong tur, khi bd sung
0,5% inulin vao thirc n cua cd r6 phi vin
(Oreochromis niloticus) trong 2 thang va cam nhiém
ca voi Aeromonas hydrophila ciing ghi nhan sy gia
tang hoat tinh lysozyme & ca dugc bd sung 0,5%
inulin (Ibrahem e al., 2010). Két qua nghién ctru bd
sung FOS vao thirc an cta ca day (Rutilus rutilus)
giai doan c4 bot da dwoc Soleimani ef al. (2012) tién
hanh trong 7 tuan cho thdy cic nghiém thirc bd sung
1%, 2% va 3% FOS déu 1am tang hoat tinh lysozyme
huyét thanh. Trong d6, nghiém thirc 2% va 3% cao
hon ¢6 ¥ nghia thong ké so vé6i dbi chimg (p<0,05).
Mot nghién ctru khac cho két qua bd sung 1% FOS
vao thirc dn c4 tAm sao gidng (Acipenser stellatus)
trong vong 11 tudn 1am ting ham luong lysozyme
huyét thanh khac biét c6 y nghia thdng ké so véi cac
nghiém thirc 0% va 2% FOS (p<0,05) (Reza et al.
2013).
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3.3 Ty 1é chét ciia c4 tra sau khi cam nhiém
v6i vi khudn E. ictaluri

C4 & nghiém thirc dbi chimg 4m (tiém nude mudi
sinh 1f) khoe manh va khong ¢ bét cir ddu hiéu bénh
1y nao. Trong khi ca duoc tiém vi khuan boi 1o do
khong dinh hudng, khi giai phau c6 nhidu dom tring
duc xudt hién trén gan, than va ty tang cta ca (Hinh
4). Cac dau hiéu bénh 1y nay hoan toan giéng voi
mo ta bénh 1y cta c4 tra bi nhiém E. ictaluri (Tu
Thanh Dung et al., 2008). Két qua & Hinh 5 cho thay
c4 bt dau chét vao ngay thir 4 va dén ngay thtr 8 hiu
nhu ca khong con chét. Ti 1& chét cua ca & cac
nghiém thirc duge bd sung inulin va FOS déu thip
hon so v&i nghiém thire dbi chimg (90,67%). Cu thé,
ti 18 chét 6 NT2 1a 54,67%, NT3 1a 42,67%, NT4 la
76,33% va NT5 1a 62% va su khac biét nay co y
nghia théng ké so v6i nghiém thirc d6i chimg (NT1).
Riéng NT6 (d6i chirng 4m) c4 khoe manh va khong
chét trong sudt qua trinh thi nghiém. Két qua RPS
clia ca & cac nghiém thirc bo sung inulin va FOS kha
cao, NT3 c¢6 RPS cao nhat 57,33%, ké tiép 1a NT2
dat 45,33%, NTS5 c6 RPS la 38% va NT4 dat
23,67%.

Hinh 4: Thin ca c6 dom tring (A), gan c4 c6 ddm tring (B), ca bé¢nh boi 1o do (C), c4 bi xuit huyét
nhe & cac goc vay (D)

Twong tu, Lé Thi Mai Anh (2013) nghién ctru bo
sung FOS 1én ting truong va hoat tinh enzyme ti€u
hoéa cua ca tra (Pangasianodon hypophthalmus), véi
cac mirc bd sung 0,5%, 1,0%, 1,5% va 2,0% trong
vong 3 thang. Két qua cho thiy ti 1& song dat cao
nhét (100%) & mirc bd sung 0,5% va 1,0%, thip nhat
(82,1%) & mirc bd sung 1,5% FOS (p<0,05). Mot
nghién ctru khac cua Pao Ngoc Thuy va ctv. (2012)
vé anh huéng cua monooligosaccharide (MOS)
trong san phan Actigen™ 1én tdc d6 ting trudng, cai
thién sirc khde va kha ning mién dich cua ca tra
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(Pangasianodon hypophthalmus) cho thiy bd sung
800 va 1200 g Actigen/tin thirc an 1am gia tang sinh
truong cua ca (p<0,05). Khi gdy cam nhiém véi vi
khuén E. ictaluri thi ti 16 séng cia c4 tra sau 14 ngay
gdy cam nhiém c6 khuynh huéng gia ting véi cac
lidu bd sung Actigen nhung sy khac biét khong ¢ ¥
nghia so v&i dbi chig (p>0,05).

Két qua PCR cho thdy ca 5 miu c4 cam nhiém
v6i vi khuan déu xuit hién vach 407 bp, vach dac
hiéu cta vi khuén E. ictaluri.
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Hinh 5: Ti I¢ chét tich liiy ciia c4 tra b6 sung inulin va FOS sau cam nhiém véi E.ictaluri

Ghi chii: NT1: d6i chiing tiém vi khudn; NT2: 0,5% inulin + vi khudn; NT3: 1% inulin + vi khudn; NT4: 0,5% FOS + vi
khudn; NT5: 1% FOS + vi khuan; NT6: doi chirng tiém NaCl

M ) &)

s00
250

WL R WTS: R NS

Hinh 6: Két qua PCR tai dinh danh vi khuén E. ictaluri

(M: thang ADN; (-): doi chieng am; (+): doi chitng duwong, NT1, NT2, NT3, NT4, NT5: cdc nghiém thirc cam nhiém véi

E. ictaluri)

4 KET LUAN VA BPE XUAT

Sau 4 tuan bd sung inulin va FOS vao thirc n c4
tra, tbc do ting truong clia ca ting cao so v4i nghiém
thire dbi chimg. Cac tra duge bd sung thirc an ¢
chira inulin va FOS sau 21 va 28 ngay cho thiy ¢6
su kich thich dap tmg mién dich thong qua gia ting
chi tiéu huyét hoc, hoat tinh lysozyme. Sau 28 ngay,
nghiém thtrc 1% inulin cho két qua tot nhit trong
c4c nghiém thirc bd sung. Sau khi cam nhiém véi vi
khudn E. ictaluri, ti 16 chét cia c4 & nghiém thirc bd
sung inulin va FOS thip hon so véi dbi chung.
Trong d6, ti 1& chét cua ca ¢ nghiém thirc 3 (1%
inulin) c6 ti 16 chét thap nhat 1 42,67%, cho két qua
RPS cao nhit 57,33%.

Céac nghién ctru vé anh hudng cua chu ky bd
sung inulin va FOS 1én ting truéng, ddp ing mién
dich va kha niang d& khang vi khuan cua ca tra cin
dugc tién hanh. Tir cac két qua trén, néng d6 va chu
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ky b6 sung inulin vao thire an cho cé can dugc trien
khai tmg dung vao mo hinh nudi cé tra thuc té.

LOT CAM TA

Nghién ctru nay trong khuén khd dé tai "Ung
dung va nghién ctru hoan thién mot s6 giai phap ky
thudt trong to chirc san xuit gidng va nudi thuong
pham c4 tra (Pangasianodon hypophthalmus) viing
Tay Nam Bo; Ma s6: KHCN-TNB.DT/14-19/C18".
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