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ABSTRACT

This study aims to evaluate the effects of inulin suplementary duration on
immune parameters of striped catfish. Experiment was randomly designed
with 5 treatments including control (NT1); supplemeted 1% inulin in the first
two weeks (NT2); supplemented 1% inulin with two weeks interval (NT3);
supplemented 1% inulin in the first four weeks (NT4); supplemented 1% inulin
for eight weeks (NT5). The experiment was conducted for 8 weeks and sampled
at week 4™, 6™ and 8. Haematological parameters and lysozyme activity were
analyzed for fish immune response. After 8 weeks, fish were challenged with
bacteria and observed fish mortality. Results showed that growth
performance, haematological parameters and lysozyme activity of treatments
NT3, NT4 and NT5 are significantly higher than control. NT3 treatment was
signinficantly increased in the growth performance, haematology, lysozyme
activity and decreased fish mortality after infection with Ewardsiella ictaluri
(p<0,05). Base on the study, it is recommended that supplemented 1% inulin
with two weeks interval enhanced growth performance, immune response and
against to E. ictaluri.

TOM TAT

Nghién cibu nham tim hiéu danh hieong ciia nhip b6 sung inulin vdo thire an lén
mét sé chi tiéu mién dich cé tra. Thi nghiém dwoc b6 tri hoan toan ngnfu nhién
véi 5 nghiém thirc bao gom nghiém thire doi chimg (NT1); bé sung 1% inulin
¢ tuan 1, 2 (NT2); 1% inulin dtudn 1,2va 5, 6 (NT3); 1% inulin ¢ 4 tuan dau
(tudn 1-4) (NT4) 1% inulin 6 8 tuan (tudn 1-8) (NTS). Thi nghiém thuc hién
trong 8 tuan va thu méu vao tuan 4, 6 va 8 ciia thi nghiém. Cdc chi tieu huyét
hoc va hoat tinh lysozyme dwgc phén tich dé danh gid dap vmg mién dich cia
cd. Sau 8 tudn thi nghiém, ca dwoc cam nhiém véi Edwardsiella ictaluri va
theo doi ti 1é chét. Két qua cho thdy cde chi tiéu tang trudng, huyét hoc va hoat
tinh lysozyme ¢ cdc nghiém thire NT3, NT4, NT5 cao hon déi chimg. NT3 cho
két qua tang trueong, chi tiéu huyét hoc, hoat tinh lysozyme tang cao va c6 ti ¢
chét sau cam_ nhlem thdp. Dua trén nghién cieu, dé xudt b6 sung 1% inulin
cach nhip méi 2 tudn vao thike an cd tra lam cd tang trieong tot, ting cuong
mién dich va dé khang véi vi khudn E. ictaluri.

Trich dan: Bui Thij Bich Hang va Nguyén Thanh Phuong, 2020. Anh hudng ciia nhip b sung inulin vao thitc
an 1én dap ung mien dich cd tra (Pangasianodon hypophthalmus). Tap chi Khoa hoc Truong Dai
hoc Can Tho. 56(2B): 100-109.
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1 GIOI THIEU

Pdng bang séng Ciru Long c6 diéu kién thuan
loi cho nghé nudi thay san phat trién. Ca tra
(Pangasianodon hypophthalmus) 1la mét trong
nhiing d6i twong nudi chu lyc & ving nay vi day la
lodi ca dé nuoi, chat lugng thit ngon va c6 gia tri
Xuit khau cao. Tuy nhién, nghé nudi ca tra hién nay
gap khong it kho khan, ngoai gia dau ra bap bénh,
nudi cé tra trong ao vi mic do tham canh cao, chit
lwong con giéng ngay cang giam, moi truong nudc
X4u ciing 1am cho tinh hinh bénh trd nén phic tap,
gy anh huong 16n dén hiéu qua kinh té cua nguoi
nudi (Tt Thanh Dung, 2010). Trong d6, bénh do hai
loai vi khuan Edwardsiella ictaluri va Aeromonas
hydrophila 1a nhitng bénh pho bién va gay thiét hai
nghiém trong cho nghé nudi ca tra. Khi ca co dau
hiéu bénh, ngudi nudi thuong dung thude khang
sinh dé han ché mam bénh. Tuy nhién, viéc sir dung
thudc khang sinh bira bii s& gdy hai méi truong, phat
sinh cac chung vi khuan da khang thudc, ton luu
trong co thit ca lam giam chat lwong san pham va
dac biét 1a anh huong dén sirc khoe ngudi tidu ding
(Smith, 2004).

Trong nudi ca hién nay, quan li tot sirc khoe cho
ca 1a mot trong nhitng khau quan trong. Nhiéu
nghién ciru da chi ra sir dung cac chit didu bién min
dich 1am ca tang truong nhanh hon, khang bénh tét
hon (Christybapita et al., 2007). Inulin 1a mét trong
nhimg prebiotic dugc su dung phd bién trong nudi
trong thay san (D6 Thi Thanh Huong, 2014). Mot
s6 nghién ciru cho thay bo sung inulin vao thtrc an
lam gia ting d4p (tng mién dich va kich thich ting
truéng tot trén ca hdi Salmo salar (Grisdale-Helland
et al., 2008), ca mu bao Mycteroperca rosacea
(Reyes-Becerril et al., 2014), ca chép Cyprinus
carpio (Eshaghzadeh et al., 2015, Hoseinifar et al.,
2016), ca r6 phi Oreochromis niloticus (Tiengtam et
al., 2017) va ca tra (Nguyén Thi My Han va Bui Thj
Bich Hang, 2018),... Tuy nhién gia thanh inulin
cling kha cao, néu bo sung inulin lién tuc trong sudt
qua trinh nudi ca c6 thé tac dong dén gia dau tu san
suat ciing nhu lgi nhuan cia nguoi nudi ca tra.
Nghién ciru nay duoc thyc hién nham xéc dinh chu
ky bé sung inulin vao thirc an phit hop trong nuéi ca
tra, cho ca ting truong tdt, & khang dich bénh.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Vét li¢u nghién ciru

Ca tra (Pangasianodon hypophthalmus) c6 kich

¢& 10-15 g/con duoc van chuyén tir trai ca giéng ¢
Thanh phé Cén Tho Vé trai thuc nghiém Khoa Thuy
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san va thuan dudng trong 2 tuan. C4 dugc chon ngau
nhién dé kiém tra ky sinh tring, vi sinh truéc khi bo
tri thi nghiém.

Chudn bj thize an: Thire an thi nghiém 1a thirc an
dang vién ndi c6 ham lugng protein 28% (Grobest).
Inulin (12255, Sigma) dugc hoa tan véi 15 mL nudc,
phun va trén déu vao thic an (1 kg), dé thire an kho
ty nhién trong mat khoang 4 gio. Sau d6 ao mét 16p
dau muc (1%) qua thirc an, tiép tuc phoi thirc dn &
nhiét @6 phong trong 8 gio. Thirc an dugc trit & 4°C
trong subt thoi gian thi nghiém.

2.2 B® tri thi nghiém

2.2.1 Thi nghiém xdc dinh chu ky bé sung
inulin

Nong do bd sung 1% inulin vao thirc n c tra
cho higu qua tét nhat 1én ting truong, dap ang mién
dich va kha niang khang bénh gan than mu trén ca tra
(Nguy2n Thi My Han va Bui Thi Bich Hing, 2018),
dugc tng dung vao thi nghiém nay. Thi nghiém
duogc bé tri hoan toan ngu nhién véi 5 nghiém thirc
(NT) bao gdm NT 1: Béi chiung (khong b sung
inulin); NT 2: b6 sung 1% inulin vao thirc an trong
2 tuan dau (tuan 1, 2);NT 3 bd sung 1% inulin vao
thirc an cach nhip mai 2 tuan (tuan 1,2 va 5, 6); NT
4: bd sung 1% inulin vao thirc 4n trong 4 tuan dau
(tudn 1, 2, 3, 4); NT 5: b6 sung 1% inulin vao thirc
an trong 8 tuén, mdi nghiém thic 13p lai 3 lan. Ca
dugc bb tri 30 ca/bé 250 L, duoc cho an 2 1an/ngay
v6i lugng thire an 1a 3% khdi lugng than. Hang tuan
thay khoang 50% lugng nuéc trong bé. Thi nghiém
duogc thyc hién trong 8 tuan. Thu mau duoc tién
hanh vao tuan thir 4, 6 va 8 ké tir khi bat dau thi
nghiém. MJi lan, thu mau mau cua 3 ca/bé dé phan
tich cac chi tiéu huyét hoc (tng hong cau, tong bach
cau va dinh luong ting loai bach cau) va hoat tinh
lysozyme va bd thé. Két thuc thi nghiém, ca dugc
can trong lugng dé phén tich ting trudng, cé thi
nghiém ciing dugc cam nhiém véi vi khuan E.
ictaluri dé danh gia kha nang khang bénh.

2.2.2  Thi nghiém cam nhiém

Vi khuan E. ictaluri dugc nuéi ting sinh trong
modi truong Nutrient Broth, ly tam ¢ 4.000
vong/phut trong 15 phit ¢ 4°C. Mat do vi khuén
duogc xac dinh bang may so mau quang phd & buse
song 610 nm. Ngudn vi khuan nay dugc sir dung dé
cam nhiém cho cé trong thi nghiém tiép theo.

Sau 8 tuan bo sung inulin theo cac chu ky khéac
nhau, c4 duoc cam nhidm vdéi vi khuan E. ictaluri.
Thi nghiém duoc b tri hoan toan ngiu nhién véi 6
nghiém thirc bao gdbm nghiém thirc di chimg 4m
(BC-): c¢a & NT1 + 0,85% NaCl; nghiém thirc ddi
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chung dwong (BC+): ca & NT1 + Vi khuan; NT2 +
Vi khuan; NT3 + Vi khuan; NT4 +Vi khuan; NT5 +
Vi khuan. M&i nghiém thuc 13p lai 3 lan, 10 ca/bé,
suc khi lién tuc va khong thay nudc cé. Trong thoi
gian cam nhiém céa dwoc cho in bang thirc an cong
nghiép theo nhu cau. Thi nghiém cam nhiém duoc
thuc hién bang phuong phap tiém vi khuan véi mat
d6 10° CFU/mL, liéu lugng 0,1 mL/ca (Hang et al.,
2013). Theo ddi ca trong 2 tuan, ghi nhan nhiing
biéu hién bénh 1y va sé luong ca chét. Mau than
truéc cua ca 1o do, sap chét dugc thu va trir trong
ethanol dé tai dinh danh vi khuén.

2.2.3 Cac chi tiéu phan tich

Tang trwéng duogc tinh theo cong thuc: Khoi
luong gia tang: WG= (W-Wo); Téang truong theo
ngay vé khdi luong: DWG (g/ngay) = (W+-Wo)/T;
Tang trudng dac biét vé khdi lugng: SGR (%o/ngay)

= [(LnW; —LnW,)/T x100. Trong d6, Wo: Khbi
luo'ng ¢4 ¢ thoi diém ban dau (g); We: Khéi luong ca
& thoi diém két thuc thi nghiém (g); T: Thoi gian
nudi (ngay). Hé sé chuyén héa thic in: FCR=
Luong thire an st dung (g)/ Khéi lugng ca gia ting

(9)

Dinh lwong héng cdu duoc thyc hién theo
phuong phap cua Natt and Herrick (1952), mat do
hong cau dugc xac dinh bang budng dém Neubauer
va tinh theo cong thuc: HC = C x 10 x 5 x 200
(tb/mm3) (C: Téng s6 hdng cau trong 5 ving dém).

Dinh lwong téng bach cau va ting logi bach
cdu duoc thuc hién theo phuong phap cua Hrubec et
al. (2000). Trai mau mau bang cach nho mét giot
mau 1én lame, sau d6 dung lamelle cham vao giot
mau va day lamelle nguoc Vé phia trugc. Mau mau
sau khi kho dugc ¢ dinh trong methanol 1 phut. Bé
mau kho ty nhién va nhuém Wright & Giemsa.
Téng s lwong bach cau duge tinh theo cong thuc:
TBC (tb/mm3) = (S6 BC trong 1.500 té bao x R)/S6
HC trong 1.500 té bao (TBC: mat do tong bach ciu,
BC: bach cau, R: mat do hdng cau, HC: hdng ciu).

Dinh luong tirng loai bach ciu trong téng s 200
té bao bach cau. Tinh mat d6 tirng loai bach ciu theo
cong thirc: Mat do loai bach cau (tb/mm?3) = (S
lwong mdi loai bach cdu x TBC)/200
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Xdc dinh hoat tinh lysozyme dugcC phan tich
theo phuong phép cua Ellis (1990). Dyng duong
chuan lysozyme véi cac nong do 0, 2, 4, 8val6
ug/mL. Cho 10 pL dung dich tir cac nong do pha
lodng cho vao dia 96 giéng, tiép theo cho 200
uL/giéng dich huyén phi Micrococcus luteus
(Sigma). P6i v6i mau huyét thanh cua c4, cho 10 pl
huyét thanh vao dia 96 giéng, thém 200 pL/giéng vi
khuan M. luteus. Hn hop duoc u & nhiét do 27 °C
va do ¢ bude song 495 nm. Hoat tinh lysozyme duoc
tinh dwra vao dudng chuan lysozyme.

Qui trinh PCR phat hién vi khuin E. ictaluri

Vi khuan E. ictaluri dugc phat hién dia theo qui
trinh PCR dugc mé ta boi Bang Thi Hoang Oanh va
Nguyén Trac Phuong (2009). Mau hién vach 407 bp
1a mau duong tinh véi E. ictaluri.

2.2.4 Phwong phdp xit Iy 56 liéu

S6 liéu dwoc nhap, tinh trung binh bang phan
mém Excel. Cac sb lieu dwoc xir 1y thong ké
ANOVA 1 nhan td, so sanh sy khéc biét c6 ¥ nghia
giita cac nghiém thirc bang phép thir Duncan, & mirc
¥ nghia p<0,05 bang phan mém SPSS.

3 KET QUA VA THAO LUAN
3.1 Tang truéng cia ca

Sau 8 tuan thi nghiém, c4 & cac nghiém thirc bd
sung inulin theo cac chu ky khac nhau déu c6 khdi
lwong cao hon ca ¢ nghiém thirc ddi chung. Trong
d6, NT5 cho két qua tét nhat c6 tang trong trung
binh dat 30,0 g, tbc do tang trudng twong dbi (DWG)
0,70 g/ngay va toc do tang truong tuyét doi (SGR)
dat 1,27 %/ngay (Bang 1). Ngoai ra, hé s6 FCR cua
ca & NT5 dat 1,42, thap hon c6 ¥ nghia thong ké so
v6i nghiém thae ddi chimg (p<0,05). Bén canh do,
NT3 cho két qua tang truong kha cao dat 29,0 g,
DWG 1a 0,69 g/ngay va FCR dat 1,49, khac biét c6
¥ nghia thong ké so véi cac nghiém thic khac
(p<0,05) nhung khac biét khong c6 ¥ nghia thong ké
s0 v&i NT5 (p>0,05). Riéng NT2 chi bé sung inulin
trong 2 tuan dau cua thi nghiém nén cé c6 tang trong
dat 20,5g, cac chi tiéu DWG va SGR déu cao hon so
v6i nghiém thire d6i chimg nhung khac biét khong
¢6 y nghia thong ké (p>0,05) (Bang 1).
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Béng 1: Ting trong WG (g), téc dd ting trweéng tuyét déi DWG (g/ngay) va tbe d ting trudong tuwong

dbi SGR (%/ngay) cia c4 tra sau 8 tudn nudi

Nghiém thirc WG (g) DWG (g/ngay) SGR (%/ngay) FCR
NT1 19,0+1,202 0,45+0,032 0,91+0,052 1,71+0,09¢
NT2 20,5+1,832 0,49+0,042 0,93+0,052 1,69+0,09¢
NT3 29,042,40° 0,69+0,60°¢ 1,23+0,04¢ 1,49+0,09%
NT4 24,9+2,04° 0,59+0,05° 1,10+0,05° 1,53+0,10°
NT5 30,0+1,88¢ 0,70+0,04¢ 1,27+0,05¢ 1,4240,05%

Ghi chi: cac ky hiéu a, b trong cung mot cot giéng nhau thi khac biét khong cd y nghia théng ké (p>0, 05). NT1: doi
ching, khong inulin; NT2: b6 sung 1% inulin tudn 1, 2; NT3: bé sung inulin tuan 1, 2 va 5, 6; NT4: bé sung inulin 4
tuan dau (tuan 1-4); NT5: bo sung inulin suot 8 tuan (tuan 1-8).

Két qua ciia nghién ctru nay tuong ty nhu két qua
nghién ctru cia Akrami et al. (2013) da b6 sung 0, 1
va 2% fructooligosaccharide (FOS) vao thirc an cua
c4 tam sao gidng (Acipenser stellatus) trong 11 tuan.
Két qua cho thay ca ¢ cac nghiém thirc b6 sung 1%
FOS c6 chi s6 tang trong nhu WG, SGR cao hon ¢
¥ nghia so v6i cac nhom ddi chung (p<0,05), dong
thoi hé sb FCR & nghiém thtre b6 sung 1% FOS thap
hon cac nghiém thirc khac. Nghién cttu anh huong
cua thie an c6 bd sung 2% inulin, oligofructose va
lactosucrose 1én sy ting truong va hé vi khuan
duong rudt cua ca bon (Psetta maxima) duoc thuc
hién boi Mahious et al. (2006). Két qua ghi nhan
nhom cé bd sung 2% oligofructose c6 khoi lugng
cao hon so voi cac nghiém thue khac.

3.2 Chi sb huyét hoc ciia ca tra thi nghiém

3.2.1 Mt dg tong hong cau

Sau 4 tuan b6 sung inulin, mat d6 hong cau ¢ ca
dao dong tir 1,39 - 1,95 x 108 tp/mm3vé tiep tuc tang
cao ¢ tuan thar 6 va 8. Cu thé, mat do hong cau ¢

b2
o W

Tong hong cau (x 10° th/mm?)
th

nghiém thire 2, bd sung inulin trong 2 tuan (1,95 x
10° th/mm?3) cao hon va khéc biét c6 ¥ nghia thong
ké so véi nghiém thae ddi chimg (1,39 x 10°
tb/mm3) (p<0,05). O tuan thir 6, mat d6 hdng cau &
NTS5 ting cao, dat gi tri 1,99 x 10 th/mm? khac biét
¢ ¥ nghia théng ké so v&i nghiém thire ddi chimng
NT1 (1,34 x 108 tb/mm3) (p<0,05), tuy nhién khac
biét khong c6 ¥ nghia thdng ké so véi cac nghiém
thirc khac. Sau 8 tuan, mat do hong cau cua cac
nghiém thic bo sung inulin véi cac chu ky khac
nhau déu ting cao hon so véi nghiém thirc ddi
chimg. Trong d6, mat d hdng cau cia NT3 (b sung
inulin véi chu ky cach nhip 2 tuan) co gia tri cao
nhét (2,28 x 108 tb/mm3), khac biét c6 ¥ nghia théng
ké v6i nghigm thie doi chang NT1 (1,58 x 10°
tb/mm®). Nhin chung sau 3 1an thu mau, mat do hdng
Cciu & cac nghi¢m thuce bé sung inulin theo céc chu
ky khac nhau déu cao hon ¢6 ¥ nghia (p<0,05) so
v6i ddi chimg, tuy nhién gitra cac nghiém thic bd
sung inulin khac biét khong c6 v nghia théng ké
(p>0,05) (Hinh 1).

1
0.5
0
6 tuan
*aNT 1 ANT2 BNT3 BANT4 ENTS

Hinh 1: Mat d§ hdng ciu cia ca tra dwgc bd sung 1% inulin theo cic chu ky khic nhau

Ghi chi: cac ky hiéu a, b trong cung mgt dot thu mau gio”hg nhau thi khac biét khong cd y nghia thong ké (p>0, 05).
NTI: doi ch»’mg, khdqg inulin; NT2: tgé sung 1% inuljn tud‘n 1, 2; NT3: bé sung inulin tuan 1, 2 va 5, 6; NT4: bo sung
inulin 4 tuan dau (tuan 1-4); NT5: bé sung inulin suot 8 tuan (tuan 1-8).
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Két qua nay hoan toan phil hop Vvéi cac nghién
ctru trude day, bién dong ciia mat do té bao hdng cau
& ca nudc ngot dao dong 1- 3,5 x 108 tbh/mm?
(Glomski and Pica, 2006). Mat d6 hong ciu ¢ cé tra
khoe ciing ghi nhan dat 2,27 x 108 tb/ mm?3 (Tu
Thanh Dung, 2010) hoic 2,05 x 10° tb/ mm?®
(Nguyén Thi Thay Liéu va ctv., 2011). Tuong tu,
nghién ciru bo sung inulin va cu cic vu (Helianthus
tuberosus) vao thuc an ca r6 phi (Oreochromis
niloticus) giai doan gidng cho thiy c4 & nghiém thuc
bé sung 0,5% inulin c6 mat do té bao hong ciu ting
cao hon c6 ¥ nghia so véi ca & nghiém thuc ddi
ching (p<0,05)(Tiengtam et al., 2017). P& Thj
Thanh Huong (2014) da nghién ciru b6 sung 0, 0,5,
1,0, 1,5 va 2,0% FOS vao thirc an cho ca tra giéng
(P. hypophthalmus) trong 90 ngay. Két qua nghién
ctru da ghi nhan mat do hong cau ca tra ting cao &
céc nghiém thire ¢6 bd sung FOS. Nghiém thic bo
sung 1,0% FOS cho két qua mat do hong ciu ting
cao nhat, dat 2,99 x 10° té bao/mm3. Nhin chung, két
qué nghién ciru d chi ra mat d6 hdng cau ca tra dwoc
bé sung inulin theo cac chu ky khac nhau déu tang
cao hon nhom dbi chirng. Chtrc ning chinh cia hong
cau 1a van chuyén oxy va chat dinh dudng cung cap
cho té bao & cac co quan khac nhau trong co thé. Do
vay, viée gia ting mat do hong céu Cla ca sé tac
dong tot dén tang trudng va phat trién cua ca vi dinh
lwong mat do hdng cau ciing 1a mot phuong phap dé
déanh gia tinh trang stcc khoe cia ca (Bhaskar and
Rao, 1985).

(V%)
N
=

300

(3]
un
=1

200

Mat dé tong bach cau (x10% tb/mm?)

4 tuan

BNT 1

6 tuan
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3.2.2 Mdt dg téng bach cau

Sau 4 tuan thi nghiém, cac nghiém thic bd sung
inulin véi cac chu ky khac nhau déu c6 mat do tong
bach cau cao hon c6 ¥ nghia so véi nghiém thirc ddi
chung (p<0,05). Ngoai trir NT4 c6 mat do hong cau
dat 124,86 x 10° tb/mm3, cao hon khong c6 y nghia
thdng ké so v&i nghiém thie ddi chimg NT1 (116,64
x 10° tb/mm?) (p>0,05). Sau 6 va 8 tuan thi nghiém,
mat do tong bach cau cua cac nghiém thic tiép tuc
ting cao trong cung 1 nghiém thuc so vaéi dot thu
mau & tuan thi 4. O tuan the 6, tdng bach cau cua
¢4 & cac nghiém thic bd sung inulin theo cac chu ky
khac nhau dao dong trong khoang 186,96 — 232,45
x 103 th/mm3, cao hon ¢6 y nghia so vé6i d6i ching
(p<0,05). Trong d6, mat do tong bach cau cua ca &
NT4 dat 201,69 x 10° th/mm? va NT5 dat 232,45 X
103 tb/mm?, cao nhét va khac biét c6 ¥ nghia thong
ké so véi nghiém thire doi chung NT1 (117,4 x 10°
tb/mm®) (p<0,05). O tuan thir 8, mat do tong bach
cau cua ca ¢ da so cac nghiém thue déu tang cao, cu
thé NT5 dat gia tri cao nhét (281,47 x 103 tb/mm3)
lan luot NT4 va NT3 déu c6 mat d6 téng bach cau
tang cao co y nghia so voi ca ¢ nghiém thirc ddi
ching NT1 (148,57 x 10% th/mm?) (p<0,05). Dic
biét, tong bach ciu cua ca & cac nghiém thic NT3,
NT4 va NT5 déu dat gia tri cao va khac biét khong
¢6 ¥ nghia thong ké giita cac nghiém thirc nay (Hinh
2) (p>0,05).

ONT 2 ENT3 BNT4 @NTS5

Hinh 2: Mt d¢ téng bach cu c4 tra b6 sung inulin 1% theo cac chu ky khac nhau (x 103 to/mm3)

Ghi chii; cdc ky hiéu a, b giong nhau trong cung mot dot thu mdau thi khac biét khong c6 ¥ nghia théng ké (p>0, 03).
NT1: doi chuing, khong inulin; NT2: bo sung 1% inulin tuan 1, 2; NT3: bo sung inulin tuan 1, 2 va 5, 6; NT4: bo sung
inulin 4 tuan dau (tuan 1-4); NT5: bé sung inulin suot 8 tuan (tuan 1-8).
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3.2.3 Subién dgng cua té bao don nhén

Sau 3 dot thu mau, mat d¢ té bao don nhan cua
cac nghiém thic bd sung inulin véi cac chu ky khac
nhau déu ting cao so vaoi nghiém thirc ddi chimg
NT1. Cu thé & tuan thi 4, mat do té bao don nhan
clia ca & NT2 c6 gié tri cao nhét (6,26 x 10% tb/mm?)
khac biét c6 ¥ nghia théng ké so véi nghiém thic
dbi chung (p<0,05). Bén tuan thir 6 va 8, bach cau
don nhan & NT5 ¢6 gia tri cao nhat khac biét c6 ¥
nghia théng ké so véi nghiém thuc déi chimg
(p<0,05). Nhin chung, mét do té bao don nhan ting
cao trong cung 1 nghiém thuc giira cac dot thu mau.
Tuy nhién, mat do té bao don nhan & NT2 ¢ tuan thir
8 giam so véi tuan thir 6 va tuan thir 4 (Bang 3).

3.2.4 Subién dong cua té bao trung tinh

Sau 4 tuan bé sung inulin, mat do té bao trung
tinh ciia c4 & cac nghiém thirc bd sung inulin theo
cac chu ky khac nhau dao dong trong khoang 2,62-
3,76 x 10°% th/mm?3. Trong d6, NT5 dat gia tri cao
nhét va khéc biét c6 y nghia thong ké so véi nghiém
thirc ddi chimg NT1 (p<0,05). O tuan thu 6, mat do
té bao trung tinh clia cac nghiém thic bd sung inulin
theo cac chu ky khac nhau déu cao hon va khac biét
S0 Vi cac nghiém thirc ddi chimg. Sau 8 tuan thi
nghiém, mat do té bao trung tinh ctia c4 & NT3, NT4
va NT5 déu tang cao va khac biét c6 y nghia thong
ké so vai nghiém thirc dbi chimg, trong d6 NT5 (5,2
x 10® th/mm?3) co gia tri cao nhat so vai cac nghiém
thirc con lai. Riéng té bao trung tinh cua c4 & NT2
c6 gia tri I6n hon nhung khac biét khong c6 ¥ nghia
théng ké so véi nghiém thuc d6i ching NT1
(p>0,05) (Bang 3).

3.2.5 Surbién dong cua té bao lympho

Sau 4 tuan thi nghiém, mat do té bao lympho cua
c4c nghiém thirc bd sung inulin theo cac chu ky khac
nhau déu ting cao hon so véi nghiém thic ddi
ching, trong d6 NT2 c¢6 mat do té bao 16n nhat
(55,77 x 10° th/mm?3) va khac biét c6 y nghia thong
ké so véi nghiém thire ddi ching NT1 (19,16 x 10°
tb/mmd). O tuan thir 6, mat d6 lympho & NT4 va
NTS5 ting cao nhat va khac biét co y nghia thong ké
S0 Vi nghiém thie ddi chimg (p<0,05). Ngoai ra,
mat d6 lympho & cac nghiém thirc déu ting cao so
v6i 1an thu mau & tuan tha 4, riéng NT2 c6 gia tri
48,86 x 103 th/mm3, giam hon so v&i 1an thu mau
truge d6. O tuan ther 8, mat do lympho cua céc
nghiém thire dugc bd sung inulin déu ting cao hon
so véi nghiém thirc dbi chiing. Trong d6, mat do
lympho & NT3, NT4 va NT5 dat gia tri cao nhét va
khac biét co ¥ nghia thong ké so vaoi nghiém thirc
dbi chirng (p<0,05) (Bang 3).
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3.2.6 Surbién dgng cua té bdo tiéu cau

Sau 4 tuan thi nghiém, mat do té bao tiéu cau &
cac nghiém thic dao dong trong khoang 94,85 -
111,04 x 10% tb/mm3. Trong d6, NT3 (111,04 x 10®
th/mmd) tang cao va khac biét c6 ¥ nghia thong ké
S0 v&i nghiém thie dol chung NT1 (p<0,05). Sau 6
tuan, mat do tiéu cau ¢ cac nghiém thic b sung
inulin véi cac chu ky khac nhau déu tang cao hon co
¥ nghia so voi ddi chimg. Cu thé, NT2 (133,89 x 103
th/mm?3) c6 mat do tiéu cau ting cao nhét va khac
biét c6 y nghia thong ké so véi nghiém thic NT1
(p<0,05). Vao tudn thir 8, mat do tiéu cau & cac
nghiém thirc bd sung inulin lan luot ting cao so
véi 2 dot thu mau trudc. Mat do tiéu cau & NT2,
NT3, NT4 va NTS dat gia tri cao va khac biét co y
nghia théng ké so v&i nghiém thic NT1 (p<0,05)
(Bang 2).

Két qua cua thi nghiém cho thay mat do tong
bach ciu & c4 tra duoc bo sung inulin theo cac chu
ky khac nhau c6 gia tri cao hon so véi ca ¢ nghiém
thirc d6i chimg. Ngoai ra, gia tri ghi nhan cao hon
két qua ciia cac nghién ctru trudc day 101 x 103
tb/mm? (Tt Thanh Dung, 2010) va 112,9 x 10°
tb/mm?3 (Bui Thi Bich Hang va ctv., 2017). Mot
nghién ctru khac ghi nhan mat do bach cau ting 1én
dang ké ¢ nghiém thirc bd sung 1% inulin va khac
biét c6 ¥ nghia (p<0,05) so véi cac nghiém thirc bo
sung 0%, 2% va 3% inulin vao thirc in ca tam (Huso
huso) giai doan c4 giéng trong 8 tuan (Ahmdifar et
al., 2011). Theo Supranee et al. (1991), bach céu
tham gia vao qua trinh dap wng mién dich cua vat
cha chéng lai sy xdm nhap cua cac tac nhan giy
bénh va cac nhan td bat lgi khac, mdi loai bach cau
s& dam nhiém chirc nang khac nhau. O dong vt c6
xuong sdng, bach cau don nhan phat trién trg thanh
dai thyc bao c6 kich thudc 16n va c6 kha nang thuc
bao cac vat la xdm nhap (Lé Thi Hoang My, 2007).
Nghién ciru trén ciing thé hién sau 8 tuan b sung
inulin vao thirc dn véi nhiéu chu ky khac nhau lam
tang mat do té bao don nhan, bach cau trung tinh, té
bao lympho va tiéu cdu & ca tra ngoai trir nghiém
thirc 2, chi bd sung inulin trong 2 tuan dau cia thi
nghi¢m. Nghién cttu cua Ahmadifar et al. (2010)

cling cho thay bé sung 1% inulin lam gia tang tong
bach ciu va té bao lympho ca taim giéng. Akrami et
al. (2013) két luan b sung 1% FOS trén ca tim sao
gidng (Acipenser stellatus) kich hoat gia ting mat
d6 té bao lympho so véi cé sir dung thirc in khong
bd sung FOS. Té bao lympho c6 vai trd quan trong
trong dap wng mién dich dac hiéu sau khi lién két
V6i cic md cua co quan dich, bao vé co thé bang
mién dich dich thé va min dich té bao. Ngoai ra,
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bach Qﬁu trung tinh c6 chirc nang thuc bao nhitng
vét the la, chung s€ tap trung ¢ nhimng noi bi viém
dé tiéu diét vi khuan va cac manh vun té bao (Hrubec
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et al., 2000). Viéc gia tang té bao bach CAu cla ca
tra s€ giup ca tang strc dé khang, chong lai cac tac
nhan gay bénh cho ca.

Biang 2: Mat d9 bach cau don nhén, trung tinh, lympho va tiéu cau ciia c4 tra bd sung inulin theo cac

chu ky khac nhau (x 103 tb/mm3)

Nghiém thirc Pon nhan Trung tinh Lympho Tiéu ciu
Sau 4 tuan bd sung inulin

NT1 1,82+0,48° 0,83+0,25° 19,16£1,8° 94,85+7,82
NT2 6,26=1,00¢ 3,57+0,85% 55,77£7,15¢ 100,35x11,7%
NT3 5,92+1,004 2,86£1,21%¢ 49,7249,67¢ 111,04+16,7°
NT4 3,67+0,53° 2,62+0,77° 33,53+5,82° 106,91+13,9%
NT5 4,74+0,68° 3,76+0,43¢ 49,5949,06° 106,5+12,12
Sau 6 tuan bd sung inulin

NT1 2,08+0,732 0,93+0,372 18,59+2,53¢2 95,79+14,86%
NT2 6,71£1,47° 2,45+0,74° 48,86+5,12° 133,89+11,48°
NT3 8,00+2,65° 2,14+0,98° 45,86+15,97° 130,95+46,75°
NT4 12,67+2,88° 2,46+0,83P 61,04+10° 125,52420,82°
NT5 14,39+2,63¢ 4,27+0,96¢ 73+13,8° 140,78+20,4°
Sau 8 tuan bd sung inulin

NT1 2,98+0,742 1,48+0,892 21,17+4,112 122,94+12,942
NT2 5,84+1,642 1,51+0,952 50,62+8,67° 162,07+23,59°
NT3 10,48+3,87° 3,274+2,00° 67,77+13,47° 178,77+28,13°
NT4 15,3243,27° 4,46%1,9b 67,46£11,5° 173,56+32,29°
NT5 19,33+5,08¢ 52+1,18° 96,13+17,26° 160,79+21,68°

Ghi chii: cdc gid tri ¢6 ky tu (a,b,c,d) trong cing mgt cét va dot thu mau giéng nhau thi khac biét khong cd y nghia
thong ké (p<0,05). NT1: doi chung, khong inulin; NT2: b sung 1% inulin tuan 1, 2; NT3: bé sung inulin tuan 1, 2 va 5,
6; NT4: bo sung inulin 4 tuan dau (tuan 1-4); NT5: bé sung inulin suét 8 tuan (tuan 1-8).
(p<0,05). Sau 6 tuan thi nghiém, hoat tinh lysozyme
clia cac nghiém thire déu tang, trong d6 cao nhat 1a
NT3 (215,67 ug/mL) khac biét c6 ¥ nghia thong ké
s0 véi nghiém thie dbi ching (p<0,05). O tuan thir
8, hoat tinh lysozyme ctia NT3 (211,94 pg/mL) c6
gia tri 16n nhat va khac c¢6 ¥ nghia théng ké so véi
nghiém thirc dbi ching (p<0,05) (Hinh 3).

3.3 Hoat tinh lysozyme ctia ca tra

Sau 4 tuan, hoat tinh lysozyme trong huyét thanh
cé tra & cac nghiém thic b sung inulin theo cac chu
ky khac nhau c6 gia tri dao dong tir 155,33 — 201,44
ug/mL, cac nghiém thirc NT3, NT4, NT5 c6 hoat
tinh lysozyme cao hon va khac biét c6 y nghia thong
ké so v6i nghiém thae dbi chimg (129,56 pg/mL)
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Hinh 3: Hoat tinh lysozyme ciia ca tra sau 4, 6 va 8 tuin sau khi b sung inulin

Ghi chii; cdc gid tri cé ky tu (a,b,C) gio”:ng nhau trong cung mot Cot thi khdc bi¢t khong cé y nghia théng ké (p> 0,05).
NT1: doi chiing, khong inulin; NT2: bo sung 1% inulin tuan 1, 2; NT3: bo sung inulin tuan 1, 2 va 5, 6; NT4: bé sung

inulin 4 tudn dau (tuan 1-4); NT5: bé sung inulin sudt 8 tuan (tuan 1-8).
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Tuong tu véi két qua nghién ciru nay, Ibrahem
et al. (2010) ghi nhan hoat tinh lysozyme cua ca trap
d6 gia tang khi bd sung inulin (0,5%) vao thirc dn
trong 2 thang. Nghién ctru bd sung FOS vao thirc dn
cua ca day (Rutilus rutilus) giai doan ca bot da dugc
Soleimani et al. (2012) tién hanh trong 7 tuan cho
thdy cac nghiém thirc b6 sung 1%, 2% va 3% FOS
déu lam tang hoat tinh lysozyme trong huyét thanh
cia ca. BO sung inulin va cu ctc vu (Helianthus
tuberosus) vao thic an cua ca 16 phi van
(Oreochromis niloticus) giai doan gidng cho thiy
nghiém thtc bd sung 0,5% inulin ¢6 ham luwong
lysozyme ting cao khac biét co y nghia thong ké so
Vi d6i chirng (p<0,05) (Tiengtam et al., 2017). Mot
nghién ctru khac da bo sung 1% FOS vao thirc dn c4
tam sao gidng (Acipenser stellatus) trong 11 tuan
cho thay c6 sy gia tdng ham lugng lysozyme trong
huyét thanh cua ca va khac biét co y nghia thong ké
S0 V&i cac nghiém thic bo sung 0% va 2% FOS
(p<0,05) (Akrami et al. 2013). Tuy nhién, nghién
ctru cua Zhang et al. (2013) ghi nhan két qua nguoc
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dismutase (SOD) déu khong bi anh huong khi bd
sung FOS vao thirc in cho ¢ vén (Megalobrama
terminalis). Trong nghién c@ru nay, hoat tinh
lysozyme tang cao nhat khi bd sung inulin theo chu
ky cach nhip 2 tuan. Lysozyme la mot trong nhiing
yéu to mién dich khong dac hiéu quan trong, giir vai
tro trong viéc chdng lai sw xam nhap cua vi khuan,
bao vé co thé (Li et al., 2012). Do vay, Viéc gia ting
hoat tinh lysozyme clia c4 tra s& gitip ca dé khang
Vi tac nhan gay bénh vi khuan.
3.4 Tilé chét cia ca tra sau cam nhiém véi

vi khuan E. ictaluri

Két qua thi nghiém cam nhiém (Hinh 3) cho thay
céc nghiém thic bd sung inulin theo chu ky khac
nhau c6 ty 1& chét thip hon so voi nghiém thirc doi
ching. Cu thé, ty 1é chét caa ca 6 NT3 1a 13%, NT4
12 40%, NT5 1a 27% déu thip hon va khac biét co ¥
nghia thng ké so vai nghiém thirc dbi ching (79%)
(p<0,05). Méac du, ca ¢ NT2 co ty I¢ chét 1a 73%
thip hon so véi nghiém thirc ddi chimg nhung su
khac biét nay khong co y nghia thng ké (p>0,05).

lai, hoat tinh lysozyme va enzyme superoxide
90
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Hinh 3: Ti 1§ chét tich liiy ciia ca tra & cac nghiém thirc bd sung inulin véi cac chu ky khac nhau sau
khi cdm nhiém véi E. Ictaluri

Tuong tw, Nguyén Thi My Han va Bui Thi Bich
Hing (2018) cho biét b sung FOS va inulin vao
thirc ting c4 tra lam gia tang ti 1& sng cua ca khi
cam nhiém véi vi khuan E. ictaluri, tac nhan chinh
gdy bénh gan than mu trén ca tra. Ca & nghiém thirc
bé sung 1% inulin cho ti 1& séng cao nhat (58%) so
v&i ca déi ching (10%). Lé Thi Mai Anh (2013) bd
sung 0,5%, 1,0%, 1,5% va 2,0% FOS vao thic an ca
tra trong 3 thang cho thy ty 1¢ song cua cé dat rat
cao (82-100%) so véi doi ching. Nghién ctu bo
sung san phan Actigen™ véi thanh phan chinh 13
Manan oligosaccharides (MOS) vao thitc an ca tra
cho thiy ca sir dung 800 va 1200g Actigen/tan thirc
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an c6 tang trudng nhanh. Ti 1é séng cua c4 tra duoc
bé sung Actigen™ sau khi cam nhidm véi vi khuan
E. ictaluri ciing gia ting ti & thuan vai liéu luvong bd
sung Actigen nhung khac biét khong cé y nghia so
v6i dbi ching (p>0,05) (Pao Ngoc Thuy va ctv.,
2012).

4 KET LUAN

C4 tra str dung thirc dn duoc bd sung 1% inulin
V6i cac chu ky khac nhau déu thé hign dap tng mién
dich thong qua gia ting chi tiéu huyét hoc va hoat
tinh lysozyme. Sau 8 tuan thi nghiém, nghiém thirc
3 (bd sung inulin cach nhip mdi 2 tuin) dat gia tri
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t6t nhat, thé hién qua cac chi tiéu huyét hoc, hoat
tinh lysozyme va tang truong, dong thoi co ti 1é chét
thdp nhit sau khi cam nhidm véi vi khuan
Ewarsiella ictaluri.

Dé xuit bo sung 1% inulin vao thic an cé tra
theo chu ky cach nhip 2 tuin can duoc tiép tuc
nghién cttu tng dung trong md hinh nudi ca tra
thwong pham nham d4nh gia hiéu qua tac dong cua
inulin 1én ting truong, stc dé khang ciing nhu kha
ning khang bénh cutia cé tra trong diéu kién nudi ao.
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