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ABSTRACT

This study aimed to evaluate the effect of vitamin C on non-specific immune
response as well as protection of striped catfish against bacteria such as
Aeromonas hydrophila and Edwardsiella ictaluri. The experiment was set up
with striped catfish (15-20g), which were suplemented with different levels of
vitamin C (0, 50, 500 and 1000 mg/kg diet) for 4 weeks. Fish blood were
collected after 2 and 4 weeks administration of vitamin C for analysis of
haematology, lysozyme and complement activity. After 4 weeks of feeding
vitamin C, challenge test were made with E. ictaluri and A. hydrophila. The
results revealed that total of leucocyte, lysozyme and complement activity were
slightly increased after 2 weeks administration and increased higher after 4
weeks administration. Especially, total of leucocyte, lysozyme and complement
activity displayed highest value in treatment 1000 mg vitamin C/kg diet. After
challenge test with bacteria, mortality of fish in vitamin C suplemented
treatments (500 and 1000 mg/kg) were lower than those of control fish. These
results indicated that administration vitamin C (500-1000mg/kg diet) can
stimulate non-specific immune reponse and protect striped catfish from
bacterial damage.

TOM TAT

Nghién ciru nham tim hiéu sw anh hwéng cia ham heong vitamin C dén kha
nang ddp ing mién dich khéng déc hiéu ciia cd tra ciing nhw kha nang bao hé
cd giong khi cam nhiém véi vi khuan Aeromonas hydrophila va Edwardsiella
ictaluri. Thi nghiém tién hanh véi cd tra giong (15-20g/cd) dwoc cho an véi thire
an ¢é bé ) sung nhiéu mike vitamin C (0, 50, 500 va 1000mg/kg thirc an) trong 4
tudn. Mau mau cé dwoe thu sau 2 va 4 tudn bé sung vitamin C de phan tich cac
chi tiéu huyét hoc, hoat tinh lysozyme va bé thé. Sau 4 tuan tién hanh gay cam
nhiém VOi Vi khudn E. ictaluri (10° cfu/ml). Két qua cho thay 56 lwong té bao
bach cau, hoat tinh lysozyme va bé thé tang nhe sau 2 tudn bé sung vitamin C
va tang cao hon sau 4 tuan. Ddc biét sé lwong bach cau, hoat tinh lysozyme va
bé thé dat mirc cao nhat & nghiém thire bé sung 1000 mg vitamin C/kg thirc an.
Sau khi gdy cam nhiém véi vi khudn, ti 1é chét ciia cd dwoc bé sung vitamin C
(500 va 1000 mg/kg) thip hon so véi ti 1¢ chét ciia cd & nghiém thire doi chirng.
Nhitng két qua trén cho thdy bé sung vitamin C ¢ mire 500-1000mg/kg thire dn
kich thich gia tang mot sé chi tiéu mién dich khéng ddc hiéu va tang kha ndng
khang vi khudn bdo vé cd tra.
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1 GIOI THIEU

Nuoi trong thity san dang timg budc tré thanh
nganh kinh t& quan trong ciia nude ta. Trong do6, c4
tra (Pangasianodon hypophthalmus) dugc xem la
mot trong nhitng d6i twong nudi chu lyc 0 Pdng
bang séng Ctru Long. Trong nhitng nim gan day,
nghé nudi ca tra phat trién qua nhanh, khong theo
quy hoach nén bénh trén ca tra nu6i hién nay xay ra
ngdy cang nhiéu va phirc tap. Theo nghién ciru cua
Rico et al. (2013) cho th?iy 100% ho nudi ca tra cod
sir dung thubc va hoa chét trong thoi gian nudi ca.
Viéc sir dung thudc va hoa chit bira bii s& gay ra
nhiéu tro ngai cho nghé nuéi nhu sy khang thudc
cua vi khuan ngay cang nhiéu, 6 nhiém méi trudng
nudi, ton luu thude trén ca thuong phim anh hudng
dén stc khoé ctia nguoi tiéu dung. Dé han ché dich
bénh cling nhu viéc st dung thuéc va hoa chat
trong nudi thity san, mot sd giai phap dugc nhiéu
nguoi quan tam va ap dung trong cac mo hinh nuoi
thily san hién nay nhu sir dung céc chat kich thich
mién dich, str dung vaccine... Trong dé, sir dung
cac san phim nhiam kich thich hé théng mién dich
clia ca ngdy cang dugc tmg dung pho bién. Mot
trong nhirng san pham dugc ngudi nudi thiy san sir
dung thudng xuyén nham ting sirc dé khang cho ca
la vitamin C. Trong nhitng nghién ctru vé thirc in
cho nuéi tréng thuy san, vitamin C dugc ghi nhan
1a quan trong trong trao doi chét, tham gia vao qua
trinh sinh truéng va phat trién cua sinh vat boi viée
tao thanh collagen, giam stress ¢ c4a, tang cudng
cac dap ing mién dich va sirc dé khang cua ca,...
(Arup et al., 2008; Tbrahem et al., 2010). Theo D
Thi Hoa va ctv. (2004) vitamin C c¢6 vai trd quan
trong trong viéc phong bénh va ting cudng stc dé
khang cua ca va dwoc ung dung trong subt qua
trinh nghién ctru dap g mién dich khong dic hiu
& nhiéu loai ca khac nhau. Mac do, Vitamin C da
dugc (mg dung nhiéu trong thyc t& nhung hién nay
chua c¢6 nhiéu tai liéu khoa hoc cong bo Ve kha
nang kich thich cua vitamin C 1én cac yeu t6 mién
dich ciing nhu ham lugng vitamin C toi uu dé sir
dung nham tang hé mién dich cua ca tra trong wong
nuéi. Nghién ctru nay duge thuc hién nhim cung
cép thém nhitng thong tin hitu it vé sy anh huéng
ctia vitamin C 1én sy dap tmg mién dich khong dic
hiéu va ti 1& séng & cé tra gidng khi cam nhidm vai
vi khuén.

2 PHUONG PHAP NGHIEN CUU
2.1 Thi nghi¢m bd sung Vitamin C

C4 tra gidng khoe (15-20g) dugc trir 2 tudn dé
thich nghi véi diéu kién thi nghi¢ém. Trudc khi bo
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tri thi nghiém, ca duogc kiém tra ngau nhién vé hinh
dang, ki sinh tring va vi khuan.

— Thi nghiém b sung Vitamin C duoc bé tri
hoan toan ngau nhién véi 4 nghiém thic (0, 50,
500 va 1000 mg Vitamin C/kg thirc an) va 3 lan lap
lai. Mdi bé bd tri 40 c4, cho an 2 lan/ngay vé6i khau
phﬁn 3% trong luong than. Thi nghiém dugc thuc
hién trong 4 tuan. Tién hanh thu miu mau ¢ 2 thoi
diém: 2 tudn va 4 tuan sau khi ca duoc cho 3n thic
an c6 b sung vitamin C. M&i lan thu 9 cd/nghiém
thirc. Mau méau duoc sir dung dé phén tich cac chi
tiéu huyét hoc va hoat tinh lysozyme va bo thé.

Thic an chtra 35% dam duogc thuc hién
tai BO mon dinh dudng va ché bién, Khoa Thuy
san. Trong qua trinh ph01 tron thure an, vitamin C s&
dugc bd sung véi ndng do: 50 mg, 500 mg va 1000
mg vitamin C/kg thirc n bang cach thay thé ti 1&
bot mi trong cdng thurc thirc an. Thic an sau khi
ché bién dugce trit & 4°C.

2.2 Thi nghiém cim nhiém

Vi khuén cam nhiém 1a vi khuén E. ictaluri va
A.hydrophila thuc bo suu tap cia B mén Bénh
hoc thuy san. Vi khuan dugc nudi ting sinh trong
moi truong NB, sau d6 dem ly tdm & 4000
vong/phut trong 15 phat & 4°C. Lay phan két tua va
tiét trang bang 10 ml nudc mudi sinh Iy (NaCl
0,85%). Mat d6 vi khuan dugc xac dinh bang may
SO mau quang pho 0 budce song 1a 610 nm. Sau do
pha lodng vi khuan dén mat d¢ 10° cfu/ml dé tién
hanh cam nhiém cho c4. Nhé 0,1 ml dung dich vi
khuén vira pha 1én dia TSA tan déu, dem 0 & nhiét
d6 28°C trong 48h dé kiém ching mat do vi khuén
vira pha. Thi nghiém dugc bd tri hoan toan ngau
nhién voi 8 nghiém thirc bao gdbm: NT 1 (Omg
Vitamin C + NaCl); NT2 (Omg Vitamin C + vi
khuan); NT3 (50 mg VitaminC + NaCl); NT4
(50mg Vitamin C + vi khuan); NT5 (500mg
Vitamin C + NaCl); NT6 (500 mg Vitamin C + vi
khudn); NT7 (1000 mg VitaminC + NaCl); NT8
(1000mg Vitamin C + vi khuan). Thi nghiém bb tri
30 ca / nghiém thic va mdi nghiém thuc lap lai 3
lan. Mdi ca duoc tiém 0.1ml vi khuan (10° cfu/ml)
& gbe vi ngue. Ghi nhan nhing biéu hién cua ca, ti
1& chét trong subt 10 ngay sau khi cam nhiém. Diu
hiéu bénh 1y dugc ghi nhan, mau than trude dugc
trit trong ethanol 90% dé tai dinh danh vi khuén.
Thi nghiém dugc b tri trong diéu kién co suc khi,
khong thay nudc trong sudt qua trinh thi nghiém.

CTile séng’ (%) = (Téng sO ca thi nghiém —
Tong s0 ca chét)/(Tong so ca thi nghiém) x 100



Tap chi Khoa hoc Truong Pai hoc Can Tho

2.3 Phan tich cic chi tiéu mién dich

Mau mau ctia ¢4 dugce thu va phan tich cac chi
tiéu mién dich sau: (i) Pinh lugng hdng cau theo
Natt & Herrick (1952); (ii) Pinh luong tong bach
cau (TBC) va ting loai bach cu theo Hrubec et al.
(2000); (iii) Xac dinh hoat tinh lysozyme theo Ellis
et al. (1990); (iv) Xac dinh hoat tinh b thé theo
Sunyer & Tort (1995).

2.4 Qui trinh PCR phit hi¢n vi khuin

Vi khuin E.ictaluri dwoc phat hién theo
phuong phap PCR dugc mé ta bdi Dang Thi
Hoang Oanh va Nguyén Triic phuong (2010). Qui
trinh PCR phat hién 4. hydrophila theo phuong
phap cta Nguyén Ha Giang va ctv. (2010).

2.5 Xirly s6 liéu

Cac sb lidu duoc nhap di liéu va xu ly béng
phan mém Excel. Chuong trinh SPSS 13.0 dugc sir
dung phan tich ANOVA 1 nhan t6 & mirc y nghia
p<0,05.

3 KET QUA VA THAO LUAN
3.1 Két qua dinh loai va dinh lwong cac té
bao mau

Hong cau: Két qua dinh luong hong cau cho
thdy s6 lugng hong cau gia ting sau 2 tuan cho an
Vitamin C (Hinh 1). S6 lwong hong cau ¢ nghiém
thitc 4 (1000mg/kg) 1a 19x10° tb/mm?® va nghiém
thiee 3 (500 mg/kg) 1a 17.9x10° tb/mm? so voi
nghiém thirc dbi chimg 15.7 x10° tb/mm?. Tuy
nhién, sy khac biét gitta cac nghi€m thirc khong co
y nghia théng ké. Sau 4 tudn bd sung vitamin C,
mic du két qua hong cdu & cac nghiém thuc ¢6 bd

Phdn B: Néng nghiép, Thity san va Céng nghé Sinh hoc: 39 (2015): 85-91

sung vitamin C déu ting cao hon so dbi chimg
nhung su khac biét nay khong c6 y nghia thong ké
(p>0.05).

Két qua sb lugng hong cau cua ca trong thi
nghiém ciing pht hop theo két qua cua cac nghién
ctru trude day. Két qua nghién ctru sé lugng hong
cu trén ca khoe cua Pham Thi Thanh Huong
(2006) 1a 16,9x10° té bao/mm?® va nghién ctru cua
Nguyén Thi Thiy Liéu (2008) mat d6 hong cau &
ca khoe 12 20,5x10° tb/mm?.

25 - O2tudn @4 tudn

20
15

10

S6 lwgng Hong ciu (té bao x 10A5/mm3)

0(mg/kg) 50 (mg/kg) 500 (mg/kg) 1000 (mg/kg)
Vitamin C

Hinh 1: S6 lugng hong ciu ciia ca sau 2 va 4
tuan bo sung Vitamin C

Bach cau

C6 4 loai bach cau dugc quan sat gbm: lympho,
bach cau trung tinh, bach cau don nhan va tiéu cau.
Hinh dang cua céc loai bach ciu khong c6 su khac
biét giira ca sir dung thirc an ¢6 va khong b sung
vitamin C (Hinh 2).

Hinh 2: A: té bao hong ciu; B: Tiéu ciu (T), té bao lympho (L), C: té bao bach ciu don nhan (M), D
Té bao bach cau trung tinh (N)
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Két qua dinh luong tong bach cau cho thay sau
2 tuan bo sung vitamin C, téng bach cau ciia ci &
nghiém thirc (500 va 1000 mg/kg) tdng cao c6 y
nghia théng ké so v6i nghiém thic dbi chimg
(Bang 1). Trong khi do, nghiém thiuc 50 mg/kg
khong khac biét so voi dbi chimg. Tuong ty, sau 4
tudn bd sung vitamin C, téng bach ciu cia cic
nghiém thirc co sir dung vitamin déu ting cao hon
s0 v6i nghiém thirc dbi chung 13 1,2; 2 va 1.8 lan.
Tuy nhién, sy khac biét thong ké so v6i dbi chimg
chi thé hién ¢ nghiém thirc bd sung 500 va 1000mg
Vitamin C/kg. Thi nghiém nghién ctu sy anh
hudng cua vitamin C trén ca nheo My dugc bao
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c4o boi Li et al. (1985) cho thay tong bach ciu cua
c4 ting cao va sb luong dai thuc bao gia ting ¢ y
nghia théng ké khi bo sung vitamin C véi ham
lugng 3000 mg/kg thirc an. Theo Phuong et al.
(2007), c4 tré an thic an chira vitamin C cho s&
lugng tong bach ciu gia ting so véi khong bd sung
vitamin C. Nghién ciru bd sung vitamin C (500,
1000 va 1500 mg/kg thirc an) cho ca tréi An Do
(Labeo rohita) trong 2 thang cho két qua ca tang
truong nhanh, tong bach cau va cac loai bach cau
déu gia tang, dic biét ting cao & nghiém thirc bd
sung 1000 mg vitamin C/kg thic an (Arup et al.,
2008).

Bang 1: S6 lwong tong bach ciu sau 2 va 4 tuin bd sung vitamin C

Nghiém thirc

2 tudn (x 10* té bao/ mm®)

4 tuin (x 10* t& bao/ mm?)

Omg vitamin C/kg thirc an
50mg vitamin C/kg thirc an
500mg vitamin C/kg thuc an
1000mg vitamin C/kg thirc an

732,17 7,8 4,6
6,9 £3,7° 9,2+3,5°
12,2 +£2,4° 15,9 +£2,5°
13+32° 16,8 + 3,8°

Gid tri thé hién trén bang la gia tri trung binh va do léch chudn. Céc gid tri trong cung 1 ¢t co cac chir cdi khac nhau

thi khdc biét ¢é ¥ nghia thong ké (p<0,05)

Té bao lympho: Két qua dinh lugng tong té
bao lympho sau 2 tuan cho thiy c6 su gia tang khac
biét gitra nhirng nghiém thire c6 bd sung vitamin C
v6i nghiém khong bd sung vitamin C ngoai trir
nghiém thirc 50 mg/kg. Sau 4 tudn bd sung vitamin
C, sb luong té bao lympho ting cao so v&i 2 tudn
cho an Vitamin C trong cung nghiém thirc. S6
luong té bao lympho & cac nghiém thirc 0, 50, 500
va 1000 mg vitamin C/kg thic &n dat twong ung
5,9; 7,7; 10.6 va 12.4 x 10* t& bao/ mm®. Hau hét
c4c nghiém thuc cho an vitamin C déu cho thay sb
luong té bao lympho ting cao c6 y nghia thong ké
(p<0.05) so véi nghiém thirc ddi chung 1an luot 13
1,3; 1,8 va 2.1 lan.

Té bao don nhan: Sau 2 tudn bé sung vitamin

C théng qua phuong phap cho an, s6 luong té bao
don nhan ting cao & cac nghiém thirc c6 bd sung
8 -

Té bao don nhan
(x 1073 t& bao/mm3)
O = N W b U1 N

vitamin C so véi nghiém thirc dbi chimg (Hinh 3),
tuy nhién sy khac biét nay khong c6 y nghia thong
ké. Sau 4 tuan cho an vitamin C, té bao don nhan
tiép tuc ting cao. Trong do, nghiém thirc 500 va
1000 mg/kg tang cao gap 3 lan va khac biét co y
nghia thong ké so voi nghiém thirc d6i chimg
(p<0.05). B6 sung vitamin C liéu cao nham ting
cuong sirc dé khang cho ca thong qua viéc kich
thich mot s6 yéu t6 mién dich khong dic hiéu da
duoc nghién clu trén nhiéu loai cé (Lall et al,
1993; Waagbo e al., 1994). Mot s6 nghién ctru da
chi ra vitamin C c6 hiéu qua kich thich kha nang
thuc bao cua ca (Blazer, 1992; Lin & Shiau, 2005).
O sinh vat, té bao don nhan 1a té bao tién than cta
dai thyc bao. Do vay, gia tang té bao don nhan
cling 12 mot cach gian tiép lam ting cudng hoat
dong dai thyc bao trén ca nuoi.

02 tuan M4 tuan

ﬁﬂdd

0 (mg/kg)

50 (mg/kg)

500 (mg/kg) 1000 (mg/kg)

Ham lwong Vitamin C

Hinh 3: S6 lugng té bao don nhén ciia ci sau 2 va 4 tuin bd sung Vitamin C
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Té bao trung tinh: S6 lugng té bio trung tinh
clia cac nghiém thirc ¢ bo sung vitamin C gia ting
so v6i nghiém thirc dbi ching sau 2 va 4 tudn bd
sung vitamin C, ngoai trr nghiém thire 50 mg/kg.
Trong d6, nghiém thirc 1000 mg/kg co s6 luong te
bao trung tinh ting gap 3 lan (6.1 x 103 té
bao/mm?) so véi dbi chimg (1.8 x 10° té bao/mm?)
sau 4 tudn bo sung vitamin C.

Tiéu cau: Két qua dinh luong té bao tiéu cau
cho thiy sau 2 va 4 tuan bo sung vitamin C, khong
¢6 su khac biét thong ké vé sb luong tiéu cau gitra
céc nghiém thirc c¢6 va khong c6 bo sung vitamin C

(»>0.05).
3.2 Hoat tinh lysozyme

Két qua hoat tinh lysozyme cho thdy co su gia
tang sau 2 tuan bd sung vitamin C, tuy nhién
nghiém thirc 50 mg/kg khong co su khac biét so

2 tuan

Hoat tinh lysozyme {U/ml)
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v6i nghiém thirc ddi ching. Sau 4 tudn bd sung
vitamin C, tat ca nghiém thirc bd sung vitamin C
déu cho thiy hoat tinh lysozyme ting rit cao va
khac biét co ¥ nghia thong ké v6i nghiém thirc dbi
chung (Hinh 4). Két qua nghién ciru phu hop voi
b4o cédo ctia Lin & Shiau (2005) khi bd sung
vitamin C cho ca Epinephelus malabaricus. Két
qué cho thay hoat tinh lysozyme va bo thé ciia c4
ting cao sau 21 ngdy bd sung 400 va 800 mg
vitamin C/kg thirc n. Twong ty, bd sung 500 mg
vitamin C/kg thirc an cho ca r6 phi trong 1 thang
ciing lam gia ting toc do ting truong, tang chi so te
bao mau, hoat tinh lysozyme va mét s6 yéu td mién
dich khong déc hiéu khac (Ibrahem et al., 2010).
Quicun ef al. (2012) d3 bao cao bd sung vitamin C
cho Rachycentron canadum ciling lam tang ti 1¢
tang truong, ting sb lugng té bao bach cau va hoat
tinh lysozyme.

|4 tuan

0 (mg/kg)

50 (mg/kg)

500 (mg/kg) 1000 (mg/kg)

Ham lwregng Vitamin C

Hinh 4: Hoat tinh lysozyme ciia ¢4 sau 2 va 4 tuin bé sung Vitamin C

3.3 Hoat tinh b6 thé

Sau 2 tuén b sung vitamin C, hoat tinh bd thé
o cac nghiém thirc khong co su khac biét thong ké
(Hinh 5). Tuy nhién, sau 4 tuan bo sung vitamin C,
hoat tinh bo thé lan lugt tang cao ti 1¢ thuan véi
liéu lugng bo sung vitamin C va thé hién su khac
30
25
20
15

10

Hoat tinh bé thé (Unit

2 tuan

biét théng ké v6i nghiém thie ddi chimg (p<0.05),
ngoai trir nghiém thirc ¢6 ham lugng vitamin C
thip (50 mg/kg). Theo Ortuno et al. (2001), bd
sung 3 g vitamin C/kg thitc an cho ca Sparus
aurata trong 45 ngay lam gia tang ti I¢ tang truong,
hoat tinh b thé va kha nang thuc bao cta ca nudi.

W4 tuan

aall

0 (mg/kg}

50 (mg/kg)

500 (mg/kg) 1000 (mg/kg)

Ham lwgng Vitamin C

Hinh 5: Hoat tinh bd thé ciia c4 sau 2 va 4 tuin bd sung Vitamin C
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3.4 Két qua cim nhiém véi vi khuin
Edwardsiella ictaluri va Aeromonas hydrophila
_ Qua qua trinh cdm nhiém cho thy tat cd cac bé
doi chung (tiém nudc muoi sinh li) ca hoat dong
70 -
60 -
50
40 -
30 -
20 -

Ti l& chétcta ca (%)

10

0
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binh thuong va khong chét, trong khi d6 & cac
nghiém thirc ca duogc tiém vi khuén déu xuét hién
dau hiéu bénh 1y twong tmg véi timg loai vi khuén
va ¢ xuit hién ca chét trong sudt 7 ngay dau cia
qua trinh theo doi.

O A.hydrophila BE. ictaluri

0(mg/kg)

50 (mg/kg)

500 (mg/kg) 1000 (mg/kg)

Ham lwgng Vitamin C

Hinh 6: Ti 1€ chét ciia c4 sau cdm nhieém véi vi khuan

Khi cam nhiém véi vi khuan A. hydrophila,
nghiém thirc d6i chimg cho ti 1& chét 1a 60% cao
hon so véi cac nghiém thirc ¢6 bd sung vitamin C.
Ti 16 chét giam dan & cac nghiém thirc co bd sung
vitamin C lan luot 1a 50%, 33% va 20% twong tmg
v6i nghiém thuc 50 mg, 500 mg va 1000 mg
vitamin C/kg thirc an.

Tuong tuy, ca cam nhidm vo&i vi khuén E.
ictaluri cling c6 ti 1& chét cao nhit ¢ nghiém thirc
dbi chimg (57%). Cac nghiém thic bd sung
vitamin C c6 ti 1& chét thap hon (53%, 20% va
17%) tawong ng véi cac nghiém thic 50, 500 va
1000 mg vitamin C/kg thirc an (Hinh 6).

Két qua tai dinh danh vi khudn sau cam nhiém
cho thdy tic nhan gdy chét ca trong tung  thi
nghiém cam nhiém twong tng vé6i vi khuin da s
dung dé cam nhidm.

4 KET LUAN

Sau 4 tuan bd sung vitamin C théng qua
phuong phap cho an, sb lwong hdng cau cua ci
tang nhe nhung khong khac biét véi nghi€m thirc
dbi chung. C6 su gia ting 16 rét s luong té bao
mau bao gém téng bach ciu va céc loai té bao bach
cau nhu té bao lympho, t& bao don nhan va bach
cau trung tinh & nhém ca duoc bd sung vitamin C
trong 4 tuan. Bén canh do, hoat tinh lysozyme va
bd thé cing gia tang ti 1¢ thuén v6i ham luong
vitamin C b6 sung. Trong d6, nghiém thirc bd sung
500 va 1000 mg vitamin C/kg thirc an cho két qua
t6t nhat. Két qua cam nhidm véi vi khuan cho thay
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b6 sung vitamin C vao thire an c¢6 kha nang lam
giam ti 1¢ chet cua ca.
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