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ABSTRACT

This study is aimed to evaluate the effect of levamisole-enrich diets on the
innate immune response of striped catfish (Pangasianodon hypophthalmus).
Different concentrations of levamisole (0, 50, 150, 300 and 450 mg/kg) were
incorporated with fish feed for a period of 4 weeks. Experimental fish were
challenged intra-peritoneally with Edwardsiella ictaluri in the 4" week after
feeding levamisole. Hematological and immunological parameters were
determined in week 2 and 4. The results of experiment reveased that total
leukocyte count, monocytes and neutrophils increased in levamisole
supplemented groups compared to the control group. The immunological
parameters, lysozyme and complement activity statistically increased at doses
of 300 mg/kg of the levamisole supplemented diet after 2 weeks (p<0.05).
However, the innate immune response of levamisole groups decreased slightly
in the 4" week. The lowest mortality rate of post- challenge found in the group
of 300mg/kg showed a statistically significant difference compared to the
control group (p<0.05). This study reported that the administration of
levamisole dietary treatment of 300 mg/kg feed could enhance the innate
immune response and resistance to E. ictaluri in striped catfish.

TOM TAT

Nghién cieu thiee hién nham tim hiéu dnh hiong ciia viéc bé sung levamisole
vao thirc an lén su dap vng mién dich tw nhién cia cd tra. Levamisole dugc bé
sung vao thirc an cho cd tra ¢ nhiéu nong d khéac nhau (0, 50, 150, 300 va
450 mg/kg thirc an) trong thoi gian 4 tuan. Cd thi nghiém dwoc cam nhle:m
bang phwong phap tiém xoang bung voi vi khudn Edwardsiella ictaluri o tudn
thir 4 sau khi bo sung levamisole. Cac chi tiéu huyet hoc va mién dich dwoc
danh gia o tuan thir 2 va thir 4 cua thi nghiém. Ket qua nghién ciru ghi nhdn:
téng bach cau, cdc logi bach cau bao gom bach cau don nhan, bach cau trung
tinh & nhém bé _sung levamisole tang cao hon so v&i nghiém thirc doi ching.
Cdc chi tiéu mién dich, hoat tinh lysozyme va bé thé tang cao c6 Y nghia thong
ké o nghiém thirc bé sung 300 mg/kg thirc dn so voi cdc nghiém thirc con lai
sau 2 tudn bé sung (p<0,05). Tuy nhién, dap ing mién dich khéng ddc hiéu
cua cd giam nhe o tudn thir 4 sau khi bo sung levamisole. Sau khi cam nhiém,
ti 16 chét thip nhdt cia cd dwoe tim thdy ¢ nghiém thirc bé sung 300 mg/kg
thike an, khdc biét c6 y nghia thong ké so véi nghiém thire doi chimg (p<0,05).
Nghién ciru cho thdy, bé sung levamisole vdo thitc an cd tra véi nong do 300
mg/kg thire an co thé lam gia tang ddp ting mién dich tw nhién & cd va bdo vé
cd tra khang véi vi khudn E. ictaluri.

Trich dan: Bui Thi Bich Hang, Lé Vin Téo, Truong Quynh Nhu va Nguyén Thanh Phwong, 2017. Anh
huong cia levamisole 1én mot sb chi tiéu mién dich va kha nang khang bénh ¢ ca tra
(Pangasianodon hypophthalmus). Tap chi Khoa hoc Trudng Pai hoc Can Tho. 48b: 1-9.
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1 GIOI THIEU

Ca tra (Pangasianodon hypophthalmus) 1a loai
¢4 nudi pho bién va c6 thé manh xuét khau & Dong
bang séng Ctru Long (PBSCL). Trong nhimg nim
gan ddy, mat do nudi ting cao nham tham canh hoa
va gia tang lgi nhuédn theo muc ti€u cua ngudi nudi.
Thuc té cho thiy, nuéi thdm canh ca tra anh huong
rat 16n t6i moi truong nudi theo dién bién xau, dan
dén ca dé& bi nhidm bénh va kho kiém soat (Dang
Thi Hoang Oanh va Nguyén Trac Phuong, 2010).
Céac loai bénh xuét hién phé bién trén ca tra nhu:
bénh gan than mi, xuit huyét, ky sinh tring...
(Dung et al., 2008). Bé kiém soat dich bénh, ngudi
nudi thuong str dung thude va hoa chét trong subt
qué trinh nuoi ca. Theo Rico ef al. (2013) 100% ho
nudi ca tra & PBSCL ¢6 sir dung thude va hoa chét
trong sudt qua trinh nudi. Viéc sir dung hoa chat va
khang sinh khong ding quy dinh gay tic dong xau
dén moi truong, hé sinh thai ctua thuy vuc, hién
tugng khang khang sinh trong cac loai vi khudn
gdy bénh trén c4 va ton luu du lwong trong san
pham thily san anh huong dén sirc khoe ngudi tiéu
dung (Sarter et al., 2007; Dung et al., 2009). Nguoi
nudi st dung thude chii yéu dwa vao kinh ‘nghiém
va tu pha tron. Mat khac, nguoi nudi blet 10 vé
danh myc cac loai thudc cam nhung mot s6 nguoi
van con sir dung ma chua hiéu rd vé cac nguy co
cia viée sir dung thudc, hoa chét trong phong tri
bénh ca (Nguyén Chinh, 2005). Do vay, tim ra giai
phap phong bénh hitu hiéu cho c4, han ché tinh
trang dung thudc va hoa chit dé kiém soat dich
bénh trén ¢4 1a mot viée can thiét va céip bach. Mot
vai giai phap da dwoc dé xuat va nghién ciru, trong
d6 sir dung chat kich thich mién dich dé phong
bénh cho ca 1a bién phap di va dang dugc nhiéu
nha nghién ctru quan tdm. Levamisole la mét trong
nhiing chét kich thich mién dich tiém ning cho
dong vat trén can va ca (Renoux, 1980; Ayarun et
al., 2006; Shahidi et al., 2011). Thi nghi¢m bd
sung levamisole vao thirc an cho ca lam gia tang
cAc chi tiéu mién dich khong dic hiéu nhu sb lugng
té bao bach cau, hoat tinh lysozyme, hoat tinh bd
thé, hoat tinh chdng oxy héa, ... (Peng et al., 2006;
Ispir et al., 2007). Ngoai ra, levamisole cling dugc
st dung nhu mét chat bd tro khi tiém véc-xin cho
cé hoi (Salmo salar L.) (Morrison et al., 2001).
Bén canh @0, ca tra dugc tiém levamisole (5 mg/kg
c4) ciing cho thy levamisole giup kich thich gia
tang sy dap tmg mién dich khong dic hiéu cua ca
tra (Hang et al., 2013b). Tuy nhién, hién tai chua
c6 mot nghién ctru hay bao cao vé viéc xéac dinh
ham lwong levamisole bd sung thong qua thirc an
dé nang cao dap tmg mién dich, ting cudng kha
nang khang bénh cula ca tra tai Viét Nam. Nghién
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ciru nay dugc thyc hién nhim tim hiéu kha nang
anh huong cia levamisole 1én hé mién dich ca tra,
ddng thoi xac dinh lidu lwong levamisole thich hop
trong phong bénh cho ca tra nuoi.

2 PHUONG PHAP NGHIEN CUU
2.1 Thi nghiém bd sung levamisole

Ca tra giéng khoe c6 kich ¢& 15-20 g/con, dugc
chuyén vé phong thi nghiém Khoa Thuy san va
thuan hoa 2 tuan dé thich nghi véi diéu kién thi
nghiém. Trudc khi bé tri thi nghiém, ca dugc kiém
tra 1am sang ngau nhién vé hinh dang, ki sinh
trang, vi khuan (5 ca).

Thi nghiém bd sung levamisole (99%, 196142,
Sigma) dugc b tri hoan toan ngau nhién véi 5
nghiém thuc (0, 50, 150, 300 va 450 mg
levamisole/kg thirc an), lap lai 3 1an. C4 dwoc bd tri
voi sb lwong 40 con/bé 250 ml, c¢6 hé théng suc
khi, dugc cho an 2 lan/ngay voi khiu phin 5%
trong lwong than trong 4 tuan. Thu miu méau vao
tuan thir 2 va thir 4 sau khi ca dugc cho an thirc an
¢6 bd sung levamisole. Mdi lan thu 9 ca/nghiém
thire. Mau méu duoc sir dung phan tich cac chi tiéu
huyét hoc, hoat tinh lysozyme va b thé.

2.2 Thi nghiém cidm nhiém

Sau 4 tudn bd sung levamisole, c4 thi nghiém
dugc cam nhiém vé6i vi khuan Edwardsiella
ictaluri. Vi khuan duoc nudi ting sinh trong moi
truong Nutrient Broth, ly tdm & 4000 vong/phut
trong 15 phit & 4°C. Mat do vi khuén dugc xac
dinh bang may so mau quang phd & budc song la
610 nm. Sau d6 pha loang vi khuan dén mat do 10°
cfu/ml dé tién hanh cam nhidm cho ca. Thi nghiém
dugc b tri hoan toan ngiu nhién véi 10 nghiém
thire, trong d6, mdi nghiém thirc cua thi nghiém bod
sung levamisole dugc chia thanh 2 nghiém thuc
nho, mot sir dung lam ddi ching (tiém 0,1 ml
NaCly) va mot s dung dé cam nhiém vi khuan
(tiém 0,1 ml E. ictaluri). Thi nghiém bd tri 45
ca/nghiém thirc, mi nghiém thirc lap lai 3 lan. Mi
ca duge tiém 0,1 ml vi khuan (10° cfu/ml) (Hang et
al., 2013a). Ghi nhan nhimg biéu hién, ti 1& chét
clia ¢4 trong sudt 14 ngay sau khi cam nhiém. Diu
hiéu bénh 1y duoc ghi nhan, mau than trudc dugc
trit trong ethanol dé tai dinh danh vi khuén. Sau 3
ngdy gdy cam nhiém thu 9 c4/nghiém thirc dé phan
tich cac chi tiéu huyét hoc, hoat tinh lysozyme va
bd thé. Thi nghiém duogc b6 tri trong diéu kién co
suc khi, khong thay nudc trong sudt qué trinh thi
nghiém, c4 dugc cho an thuc an (Omg levamisol/kg
thire 4n) theo nhu cau.

Ti 1& chét (%) = (Tong s6 ca chét / Tong s6 ca
thi nghiém) x 100



Tap chi Khoa hoc Truong Dai hoc Can Tho

2.3 Phan tich cac chi tiéu mién dich

Dinh {u’gmg‘héng cau (Natt va Herrick, 1952),
mat do hong cau dugc xac dinh bang buong dém
Neubauer va tinh theo cong thirc:

~ HC =Cx 10 x 5 x 200 (tb/mm’) (C: Tong s6
hong cau trong 5 vung dém)

Dinh luvong t(fng bach cau va tung logi bach
cau (Hrubec et al., 2000). Trai mau méau bang cach
nho mdt giot mau 1én lame, sau d6 dung lamelle
cham vao giot mau va dy lamelle nguoc vé phia
truéc. Mau mau sau khi khé dwoc cd dinh trong
methanol 1 phut. Dé mau khé tu nhién va nhuém
Wright & Giemsa. Téng sb lwong bach cdu duogc
tinh theo cong thuc:

TBC (tb/mm’) = (S6 BC trong 1.500 t€ bao x
R)/S6 HC trong 1.500 t& bao

(TBC‘: mét‘ do téng bach gﬁu, BC: bach ciu, R:
mat d6 hong cau, HC: hong cau)

Dinh luong tung loai bach cau trong tong sb
290 té bao bach cau. Tinh mat d§ ting loai bach
cau theo cong thuc:

Mat d6 loai bach cau (tb/mm?) = (S6 lugng mdi
loai bach cau x TBC)/200

Xac dinh hoat tinh lysozyme (Ellis et al.,1990).
Dung dudng chudn lysozyme véi cac nong do 0, 2,
4, 8 va 16 ug/mL. Cho 10 pL dung dich tir cac
ndng d6 pha lodng cho vao dia 96 gicng, tiép theo
cho 200 pL/giéng dich huyén phu Micrococcus
Iuteus (Sigma). DSi v6i mau huyét thanh cua ca,
cho 10 pL vao dia 96 giéng, thém 200 uL/giéng vi
khuédn Micrococcus luteus. Hon hop dugc G 6 nhiét
d6 27°C va do O budc song 495 nm. Hoat tinh
lysozyme duoc tinh dwa vao duong chudn
lysozyme.

Xac dinh hoat tinh bo thé: Hoat tinh bd thé
dugc phén tich theo phuong phap cua Sunyer va
Tort (1995) dya trén sy phan giai hong cau ctia bd
thé. Cho 10 ul hong cau ctru tron déu voi huyét
thanh c4 véi nhiéu nong d6 khac nhau (0,01; 0,005;
0,0025; 0,00125; 0,00062, 0), u 100 phut ("r nhiét
do 28°C. Ti€p tuc ly tam 2000 xg trong 10 phit ¢
nhiét 46 phong. Poc mau ¢ budce song 405 nm.

2.4 Quy trinh PCR phat hi¢n vi khuin

Vi khuén E.ictaluri duoc phat hién theo phuong
phap PCR dugc mo ta boi Bang Thi Hoang Oanh
va Nguyen Trac phuong (2010).

2.5 Xirly s6 liéu

‘Céc s6 lidu dugc nhdp dit liéu va xir Iy bing
phan mé€m Excel. Chuong trinh SPSS 13.0 dugc st
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dung phan tich ANOVA 1 nhan t6 & mirc y nghia
p<0,05.

3 KET QUA VA THAO LUAN
3.1 Két qua chi tiéu huyét hoc

Téng héng cau: Sau 2 tudn bd sung
levamisole, mat do héng ciu & cac nghiém thurc
dao dong tir 1,67 — 1,95 x 10° tb/mm’, c6 su gia
tang mat do hong cau & cac nghiém thirc bd sung
levamisole so voi nghiém thirc ddi chimg, trong dé
ting cao nhit & nghiém thirc bd sung 300 va 450
mg/kg, tuy nhién sy khac bi¢t nay khong cé y
nghia théng ké (p>0,05). O thoi diém 4 tuan sau
khi bd sung levamisole, mat d¢ h6ng ciu & céc
nghiém thte bd sung levamisole (1,72 — 1,90 x 106
tb/mm?) cao hon nghiém thirc d6i chimg (1,65 x
10° tb/mm?). Riéng nghiém thirc 5 (450 mg/kg),
mat d6 hong cau (1,67 x 10° tb/mm?) giam so véi
tuan thir 2 (1,95 x 109 tb/mm’*) nhung sy khac biét
nay khong c6 y nghia thong ké (p>0,05). Sau 3
ngdy cam nhiém Vo1 Vi khuan Edwardsiella
ictaluri, mat 3o hong cau cua ca tang nhe so voi ca
truée khi cam nhiém, trong d6 ca & nghiém thirc c6
b6 sung levamisole ting cao hon c4 & nghiém thirc
dbi chung, tuy nhién sy khac biét khong c6 ¥ nghia
thong ké (p>0,05).

Két qua mat do hong ciu cua ca trong thi
nghiém ciing phu hop theo két qua ctia cac nghién
ctru trude day. Nguyén Thi Thay Liéu (2008) cho
biét mat do hong cau trén ca khoe dao dong tir 1,69
— 2,05 x 10° tb/mm3. Thi nghiém nghién cttu anh
huong cia lipopolysaccharide 1én dap tng mién
dich ca tra ciling cho théy mat do h6ng cau ca co su
gia ting so voi ddi chimg nhung khong khéac biét
c6 y nghia thong ké (Hang ez al., 2013a). Tuong tu,
& thi nghiém bd sung levamisole véi nhidu mirc
khac nhau (0, 125, 250 va 500 mg/kg) vao thiric an
cho ¢4 chép an trong 70 ngdy. Két qua cho thiy
mat d6 hong cau ting cao & cac nghiém thic ca
chép duge bd sung levamisole, trong d6 nghiém
thirc (250mg/kg) tang cao nhat va c6 y nghia thong
ké so vai dbi chimg (Sajid et al., 2009).

Téng bach cau:

Sau khi b6 sung levamisole, ¢ tuan thir 2 tong
méat do bach cau & cac nghiém thuc bod sung déu
tang cao, cac nghiém thirc bo sung 150, 300 va 450
mg/kg cao hon c6 ¥ nghia thong ké so v6i nghiém
thirc d6i chimg (p<0,05). Trong do6, nghiém thirc
NT4 (300 mg/kg) cho két qua tong bach cau ting
cao nhit (158,4 x10% tb/mm3) va khac biét c6 ¥
nghia so v6i nghiém thirc ddi chimg (112,9 x 10°
tb/mm?) (p<0,05). O tuan thtr 4, ndng d6 bach cau
& cac nghiém thirc bd sung levamisole (119,2 —
150,6 x 10° tb/mm®) van cao hon nghiém thirc ddi
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chimg (116 x 10° tb/mm?), trong d6 NT 150mg/kg
(147,7 x 10° tb/mm?) va NT 300 mg/kg (150,6 x
10% tb/mm?) cho két qua cao nhat va khac biét so
V@i cac nghiém thirc con lai (p<0,05). Tuy nhién,
ndng do bach cau ¢ thoi diém nay giam nhe so voi
thoi diém 2 tudn bd sung levamisole, ngoai trir
nghiém thirc d6i ching va NT 2 (50 _mg/kg).
Nghiém thire 5 (450 mg/kg) cho két qua tong bach
cdu ¢ tudn 4 giam nhidu nhét so vdi tuin thtr 2
(145,9 x 10° tb/mm?). Tuong tu, tong bach cau sau
khi cam nhiém & nghiém thirc b6 sung levamisole
tang hon so voi ddi ching, NT4 (300 mg/kg) ting
cao nhat va khac biét c6 ¥ nghia so véi nghiém
thirc di chung, nghiém thic 1 va 5 (Hinh 1).
Nghién ctru anh hudng cua levamisole 1én ca chép
An Do (Labeo rohita) d3 dugc bio cio boi
Wijendra va Pathiratne (2007). Két qua cho thay
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tong bach cau cia nhom ca dugc b6 sung
levamisole (5g/kg cé) ting cao gip hai 1an va ¢ y
nghia thng ké v&i nhom cé ddi chimg. Mot nghién
ctru khac da chi ra, bd sung levamisole cho ca chep
trong thoi gian dai (70 ngay) lam giam mat do tong
bach ciu ¢ y nghia thong ké so voi ca doi ching
(Sajid et al., 2009). Két qua nay twong dong vai két
quéa nghién ctru anh hudng levamisole 1én bach cau
¢4 tra & trén, tong bach cau ting sau 2 tudn bd sung
levamisole va giam sau 4 tudn bo sung. Ngoai ra,
Sajid et al. (2009) cho biét nghién ciru bd sung
levamisole trén ca chép ¢ cac ham luong 125, 250
va 500 mg/kg thirc an, sau d6 cam nhiém véi vi
khuan Aeromonas hydrophila & ngay 30 va 58 thi
cho thay tong hdng cau, tong bach cau khac biét ¢6
¥ nghia thong ké (p<0,05) & nhém bd sung 250 mg
levamisole/kg thtrc an.

300 - 02 tudn 4 tuadn msau CN
E 250 - b
E
2 ab
g 200 - b ab
= b b b a
2 150 - a a T I 1 | _L a
] a ara
¢ T ] I
§ 100
-
e}
g
S 50 -
=
0o +—+— ' '
NT1 (DC) NT2 NT3 NT4 NT5
(50mg/kg)  (150mg/kg) (300mg/kg) (450mg/kg)

Hinh 1: Téng bach ciu c4 tra sau 2, 4 tuin khi bé sung levamisole va sau cam nhiém véi E. ictaluri

Cac loai bach cau

Sau 2 tuin bd sung levamisole, bach cdu don
nhan va bach cau trung tinh ting cao & cac nghiém
thire duoc bd sung levamisole (Bang 1). Trong do,
NT3 (150 mg/kg) va NT4 (300 mg/kg) tang cao
nhét va khac biét thong ké véi cac nghiém thirc con
lai (p<0,05). Nghiém thtc 5 (450 mg/kg) c6 mat do
bach cau don nhan thap nhéat (18,4 x 10° tb/mm?)
trong cac nghiém thic duoc bo sung levamisole va
khong khac bi€t v6i nghiém thire d01 chung. Tuong
tu, mat do t& bao lympho va tiéu cu ciing gia ting
& cac nghiém thic duge bd sung levamisole, tuy
nhién khong khéc biét théng ké so v6i nghiém thirc
dbi ching. Sau 4 tudn bd sung levamisole, mat do
bach ciu don nhén, bach ciu trung tinh, té bao

lympho va tiéu cdu van ting cao & cac nghiém thirc
¢6 bd sung levamisole. Tuy nhién, chi ¢6 NT 4
(300 mg/kg) thé hién su khac biét c6 ¥ nghia théng
ké voi dbi chimg & chi tiéu bach cAu don nhan; NT
3 (150 mg/kg) thé hién sy khac bi€t co y nghia &
ch1 tiéu bach cau trung tinh; té bao lympho va tiéu
cau khéc biét khong c6 ¥ nghia & tat ca cac nghiém
thic (»>0,05). Sau cam nhiém véi vi khuéan
E.ictaluri, mat 6 cta 4 loai bach ciu cua tat ca cac
nghiém thirc ting cao so voi trude khi cam nhiém.
Céc loai bach cau déu gia ting & cac nghiém thic
¢6 bd sung levamisole, trong d6 NT 4 (300 mg/kg)
ting cao nhat va khac biét co ¥ nghia so véi
nghiém thirc ddi chimg.
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Bang 1: Mat dj bach ciu don nhan, bach ciu trung tinh, lympho va tiéu ciu ciia ci tra ¢ tudn 2 va
tuan 4 sau khi An thirc in bo sung levamisole (x10° tb/mm?®)

Nghiém thirc BC don nhan BC trung tinh Lympho Tiéu ciu
Sau 2 tudn b sung/ levamisole

NT 1 (BC) 15,9 4,92 60,6 + 11,62 29,8 +6,6% 6,4 +7,0?
NT 2 (50mg/kg) 22,8 +5,3% 62,1 £8,5° 25,1 £8,7* 5,7+4,7°
NT 3 (150mg/kg) 28,0 +4,8° 81,9 £13,1° 34,5+£12,22 10,6 £ 8,32
NT 4 (300mg/kg) 28,1 +£5,9° 84,4 +7,0° 353+11,8 10,5+11,9*
NT 5 (450mg/kg) 18,4 +25° 77,6 £ 15,3 32,9 +8,6° 12,0 £6,5°
Sau 4 tudn bo sung levamisole

NT 1 (BC) 15,7 +7,5° 62,0 £ 11,8 302 +8,1° 799 £4.6°
NT 2 (50mg/kg) 18,6 =2,8% 63,3 +£19,92 27,4+9,32 5,9+4,0°
NT 3 (150mg/kg) 232+ 11,4% 86,9 + 8,9° 32,9+10,12 10,8 + 6,92
NT 4 (300mg/kg) 27,7+3,9° 70,0 + 22,6% 31,7+6,1° 10,1 £8,12
NT 5 (450mg/kg) 14,5+5,5* 62,3 £21,32 29,0 + 4,22 13,3 +13,12
Sau cam nhiém véi E.ictaluri

NT 1 (BC) 14,2 +4,4a 70 £45,12 25,0 +10,12 8,4+552
NT 2 (50mg/kg) 19,5 + 12,020 68,7 20,52 24,5+ 5,82 7,1 £53a
NT 3 (150mg/kg) 28,5+ 17,6P 106,3 + 56,4%° 45,8 £ 15,6 14,7 + 7,020
NT 4 (300mg/kg) 28,0 +6,1° 130,7 £ 55,5b 53,3+ 13,50 25,5 +23,0b
NT 5 (450mg/kg) 23,9 + 10,2 61,7 +£26,52 25,6 £9,92 13,0 + 6,12

Két qua trén bang thé hién gid tri trung binh + dg léch chudn. Cdc gid tri trén ciing mét cot mang mau tw (a,b,c) giong

nhau thi khéc biét khéng c6 y nghia thong ké (p>0,05)

Két qua trén ciing phu hop véi nghién ctru cua
Perera va Pathiratne (2008) khi b6 sung levamisole
cho ca chép An Do ¢ 2 mirc 1,25 va 2,5 mg/1 trong
khoang thoi gian 14, 21, 28, 42 va 56 ngay, cho két
qué bach cau don nhan va bach cau trung tinh ting
¢6 ¥ nghia thong ké va tang cao nhét sau khi cho an
42 ngay. Mat do té bao lympho & cac nghiém thirc
cho an levamisole ting c6 y nghia théng ké
(»<0,05) & ham luong 1,25 mg/l sau 42 va 56 ngay
cho an. Shahidi et al. (2011) b6 sung levamisole
cho ca traim co (Ctenopharyngodon idella) & cac
ham lugng 3, 5 va 10 mg/l trong 18 va 35 ngay.
Két qua cho thdy bach cau trung tinh ciia ¢4 ting co
¥ nghia & nghiém thirc bd sung 5 va 10 mg/l trong
18 ngay, bach cau don nhén ting c6 y nghia &
nghiém thirc bd sung 3 mg/l trong ca 2 thoi diém
18 va 35 ngay, té bao lympho tang khi bd sung 3
mg/l sau 35 ngay nhung khong c6 ¥ nghia thong ké
(»>0,05).

3.2 Hoat tinh lysozyme

Sau 2 tuan cho an levamisole, két qua phén tich
cho thay hoat tinh lysozyme trong huyét thanh ca

¢6 bd sung levamisole ting cao hon so voi dbi
ching. Trong d6, hoat tinh lysozyme ¢ NT 300
mg/kg (188,3 U/ml) ting cao nhat va khac biét c6 y
nghia thdng ké (p<0,05) so v6i cac nghiém thirc
con lai (111,2 — 147 U/ml). Sau 4 tudn bd sung
levamisole, hoat tinh lysozyme & cac nghiém thiic
¢6 bd sung levamisole déu cao hon nghiém thirc
dbi chumg, tuy nhién sy khac biét nay khong c¢6 ¥
nghia théng ké (p>0,05). Mit khac, hoat tinh
lysozyme & tuan thir 4 clia tit ca cac nghiém thirc
déu giam thap so voi lan thu mau ¢ tuan thir 2 sau
khi bd sung levamisole (Hinh 2). Sau cam nhidm
v6i vi khuan E.ictaluri, hoat tinh lysozyme ting
cao & tit ca cac nghiém thirc so vdi trude khi cam
nhiém. Cac nghiém thirc bd sung levamisole déu c6
hoat tinh lysozyme (136,9 - 195,7 U/ml) tang cao
hon so véi nghiém thire dbi chimg (119,6 U/ml),
trir nghiém thirc 5 (450 mg/kg) 1a 128,9 U/ml. Tuy
nhién, chi c6 NT 4 (300 mg/kg) c6 hoat tinh
lysozyme (195,7 U/ml) ting cao nhat va khac biét
¢6 y nghia thong ké so voi cac nghiém thic con lai
(p<0,05).
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Hinh 2: Hoat tinh lysozyme ciia c4 sau 2, 4 tudn khi bd sung levamisole va sau cim nhiém
v6i E. ictaluri

Tuong tu, nghién clu cia Ayarun va
Venkatesan (2006) da bao céo hoat tinh lysozyme
cua cad chép an thic an co6 chua 250 mg
levamisole/kg thirc an ting cao so voi nhom dbi
chung. Sajid er al. (2009) nghién ctu bd sung
levamisole trén ca chép & cac ham lugng 0, 125,
250 va 500 mg/kg thirc 4n va tién hanh thu mau &
ngay 0, 57 va 70 sau khi b sung levamisole. Két
quéa cho thay hoat tinh lysozyme ting cao nhat &
mirc bd sung 250 mg levamisole/kg thirc n sau 57
ngay va khac biét c6 y nghia thong ké (p<0,05) so
véi cac nghiém thirc con lai. Tuy nhién, hoat tinh
lysozyme giam xudng & 1an thu miu 70 ngay sau
khi bd sung levamisole. Pidu nay cho thiy, bd
sung levamisole trong thdi gian dai c¢6 thé lam
giam hoat tinh lysozyme. M6t thi nghiém khac da
b4o céo, bd sung beta glucan, bovin lactoferine,
chitosan, vitamin C va levamisole cho ca tra trong
2 tuan. Két qua cho thay hoat tinh lysozyme ctia c4
& nghiém thirc bo sung levamisole ting cao nht,
¢ y nghia théng ké so v4i hoat tinh lysozyme cta
ca ¢ cac nghiém thic con lai (Hang ef al., 2013b).
Tuy nhién, mt nghién ctru khac ctia Perera va
Pathiratne (2008), bd sung levamisole bing
phuong phdp ngdm trén c4 chép An Do & 2 ham
lugng 1,25 va 2,5 mg/l trong cac khoang thoi gian

khac nhau 14, 21, 28, 42 va 56 ngay thi hqat tinh
lysozyme tang khac biét sau 28 ngay bd sung
levamisole nhung sy khac biét nay khong co y
nghia thong ké (p>0,05).

3.3 Hoat tinh b6 thé

Hoat tinh bd thé cua ca & cac nghiém thic bd
sung levamisole déu ting cao so voi nghiém thirc
dbi chimg & 2 dot thu mau: 2 va 4 tuan bd sung
levamisole (Hinh 3). Trong d6, nghiém thirc NT3
(150 mg/kg) va NT4 (300 mg/kg) ting cao nhit va
khac biét c6 ¥ nghia théng ké so v6i cac nghiém
thire con lai trong cing mét dot thu mau (p<0,05).
Sau 4 tuan b6 sung levamisole, hoat tinh bo thé &
cac nghiém thirc déu giam so v6i hoat tinh b thé &
lan thu mAu tuan thir 2, ngoai trir nghiém thirc NT2
(50 mg/kg), tuy nhién sy khac biét nay khong c6 y
nghia thong ké (»>0,05). Sau cam nhiém véi vi
khuén E.ictaluri, hoat tinh b thé tdng cao O tht ca
cic nghiém thiic so véi truée khi cam nhiém.
Ngoai ra, hoat tinh bd thé cua céc nghiém thirc c6
bd sung levamisole ciing gia ting hon so v&i
nghiém thirc d6i chimg, tuy nhién chi ¢6 NT3 (150
mg/kg) va NT4 (300 mg/kg) ting cao nhat va khac
biét co y nghia thong ké so véi nghiém thirc ddi
chung (p<0,05).
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Hinh 3: Hoat tinh bd thé clia c sau 2, 4 tuin khi bo sung levamisole va sau caim nhiém véi E. ictaluri

Két qua hoat tinh bd thé cua thi nghiém ciing
tuong dong véi bao cdo cua Kumari va Sahoo
(2006), khi thyc hién thi nghiém bd sung
levamisole v&i nhiéu nSng d6 khac nhau (0, 50,
150 and 450 mg/kg thirc an) vao thirc an cua ca tré
trang (Clarias batrachus) trong 10 ngay. Két qua
cho thidy ham lugng chat chong oxy hoa, ham
luong bo thé trong méau ting cao c¢6 y nghia thong
ké & nghiém thic bd sung levamisole 50 va 150
mg/kg. Tuy nhién, nong d6 oxy nguyén tir va hoat
tinh bo thé giam & nghiém thirc bd sung levamisole
liéu cao hon. Tuong tu, sau 2 tuin tiém levamisole
(5 mg/kg c4) vao ca tra cho thiy hoat tinh bo thé
tang cao hon c6 y nghia théng ké so v6i nhom ca
dbi chimg (Hang et al., 2013b).
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3.4 Két qua thi nghiém cim nhiém véi vi
khuan E. ictaluri

Sau khi cam nhiém véi vi khuan E. ictaluri, két
qué theo ddi ca trong 2 tudn ghi nhan c ¢ nghiém
thirc tiém nudc mudi sinh 1y (nghiém thic ddi
ching) khée manh va linh hoat, khong xut hién ca
chét. Trong khi tat ca cc nghiém thirc cim nhiém
v6i vi khuan déu xuat hién ca chét sau 3 ngay cam
nhidm. Ti 18 chét & cac ngay sau khi cam nhiém
cling nhu thoi gian ca ngung chét ¢6 su bién dong
giita cac nghiém thirc. C4 chét nhiéu nhat & nghiém
thirc bd sung 0 va 450 mg/kg thic dn va & ngay thir
5 sau cam nhiém. Pén ngay thir 7, 8 s luong ca
giam chét va tit ca cac nghiém thirc ngimg chét &
ngay thir 9 sau cdm nhiém.

NT3 NT4 NT5

7 8 9 10 11 12 13 14

Ngay

Hinh 4: Ti 1§ chét tich liiy ctia ca tra & cic nghi¢m thirc bd sung levamisole sau khi cim nhiém
v6i E. ictaluri

Két qua thi nghiém cam nhiém cho thay ti 1&
chét cua ca & cac nghiém thirc bd sung levamisole

cho ti 1& chét thip hon ca ¢ nghiém thirc dbi chung,
ngoai trir nghiém thirc NT5 (450 mg/kg) (Hinh 4).
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Nghiém thirc NT4 (300 mg/kg) co ti 1& chét thap
nhét (27%) so voi cac nghiém thirc con lai, va khac
biét c6 y nghia (»p<0,05) so voi nghi€ém thuc dbi
chimg NT1 (46,7%). Két qua trén ciing twong tu
nhu mé ta cia Sajid er al. (2009), nghién ciru bd
sung levamisole cho c4 chép va cam nhiém véi vi
khuan A. hydrophila, két qua cho thiy ca & nghiém
thirc bd sung 250 mg levamisole/kg thirc in c6 ti 16
chét thap nhat.
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Tdi dinh danh vi khudn sau cam nhiém: Sau khi
cam nhi®m v6i vi khuén E. ictaluri, ca c6 dau hiéu
kém in, boi 1o do, xudt huyét & cac gbe vi. Giai
phiu c4 c6 biéu hién bénh cho thay ¢6 dich trong
xoang bung, nhiéu dém nho mau trang xuét hién &
gan, than va ty tang (Hinh 5). D4u hiéu bénh Iy nay
gidng voi sy mod ta ciia Pang Thuy Mai Thy (2010)
khi ca tra nhiém E. ictaluri.

Hinh 5: C4 tra véi cic d4u hiéu bénh sau khi cim nhiém vi khuén E. ictaluri

Miii tén chi dom trdng trén gan, thdn trude va 1 tang

Ngoai ra, than trude cia ca tra cd dAu hiéu bénh
ly dugc dung dé thuc hién phan tng PCR. Két qua
PCR ctia mau c4 ¢ cac nghiém thirc cam nhiém véi
vi khuén E. ictaluri déu thé hién vach dic hiéu 407
bp ctia vi khuan E. ictaluri (Hinh 6).

Hinh 6: Két qua dién di san phAm PCR tai dinh
danh vi khuan E. ictaluri
Giéng M: thang do DNA; Giéng 1: doi chimng dm; Giéng
2: c?‘o”i chiing du’o‘ng; Gieng 3: NT]; Gieng 4: NT2;
Gieng 5: NT3; Gieng 6: NT4; Gieng 7: NT5
4 KET LUAN VA DPE XUAT
4.1 Kétluan

C4 tra duoc bd sung thirc dn ¢ chira levamisole
sau 2, 4 tuan cho thay co su kich thich dap tng
mién dich thong qua viéc gia ting chi tiéu huyét
hoc, hoat tinh lysozyme va bo thé. Tuy nhién, bd

sung levamisole trong thoi gian dai (4 tuan) cho
thdy céc chi tiéu mién dich giam so voi ca bd sung
levamisole trong 2 tuan. Ham lugng levamisole bo
sung & mic 300 mg/kg thirc an c6 kha nang kich
thich hé mién dich cua ca tra va lam giam ti 1¢ chét
cua ca khi cam nhiém véi vi khuan E. ictaluri.

4.2 Dé xuit

Ti€p tuc nghién ctru su anh hudng cua thoi gian
bo sung levamisole 1én hé mién dich cua ca tra.
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