NGHIEN CU’U CHE TAO KHANG THE TU’ LONG DO TRU'NG GA
(IgY) KHANG VI KHUAN EDWARDSIELLA ICTALURI
GAY BENH MU GAN O’ CA TRA

Lé Van béng*; Dwong Hwong Giang** va CS

TOM TAT

Bénh mu gan thuwéng xuyén gay thiét hai Ién cho ca tra, mét hang thdy san c6 gia tri kinh té 16n
clia nwéc ta. Nguyén nhan gay bénh 1a do vi khuan (VK) E. ictaluri. Hién nay, VK nay da c6 du hiéu
khang khang sinh, tlr d6 @& tai nay dwoc tién hanh nham ché tao khang thé khang E. ictaluri tir trirng
ga lam nguyén liéu phat trién kit chn doan va ché pham trj liéu mién dich thu déng chéng bénh ma
gan cho ca. T trirng ga da gay mién dich véi khang nguyén VK E. ictaluri dé ra khi da cé khang thé
d&c hiéu trong mau, tién hanh tach chiét, tinh sach IgY t long d6 trirng va khao sat hoat tinh &c ché
VK. Két qua: da tach chiét va tinh sach dwoc khang thé IgY tinh khiét tir trieng ga bang quy trinh 3
bwéc phdi hop phwong phap két tha protein véi sac ky trao dbi ion. S&n phdm thu dwoc cé db tinh
khiét cao, co ndng do > 125 pg/ml, cé kha nang gay ngwng két VK E. ictaluri véi mat dd 10° VK/ml
trong mai trwéng 16ng va > 60 pg/ml (e ché nhan 1&n trén méi trwdng thach.

* T khoa: Khang thé IgY; Tach chiét tinh sach khang thé IgY; Vi khuan E. ictaluri.

PRODUCTION OF CHICKEN EGG YOLK ANTIBODY (lgY) TO
EDWARDSIELLA ICTALURI -THE CAUSATIVE PATHOGEN
OF LIVER PUS DISEASE IN CATFISH

SUMMARY

The liver pus disease often causes major losses in catfish farming - an important economical
input of Vietnam. The causative pathogen has been identified to be E. ictaluri. This bacteria has
shown resistance to some antibiotics. Since then this research was carried out to produce chicken
egg yolk antibody (IgY) to E. ictaluri to be used as starting material for the development of diagnostic
kits and passive immunotherapy preparation for liver pus disease in catfish. The eggs layed by hens
hyper-immunized with E. ictaluri bacterial antigen were used. IgY antibody was extracted and purified
from egg yolk then evaluated for the bacterial inhibition activity. Purified IgY has been obtained by
combination of precipitation and ion exchange chromatography methods. The IgY preparation is pure
and having bacterial agglutination at 10° bacteria/ml in solution at 125 ug/ml and total inhibiton on
solid medium at 60 ug/mil.

* Key words: IgY antibody; IgY extraction and purification; E. ictaluri.
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PAT VAN DE

Ca tra la mat hang thdy san cé gia tri
kinh té va xuét khdu nuwoc ta, dac biét 1a
cac tinh Péng bang séng Ctru Long. Tuy
nhién, loai ca nay luén bj cac loai bénh dich
thly san de doa, trong dé c6 bénh mu gan,
gay thiét hai nghiém trong cho nghé ca [2].
Nguyén nhén gay bénh do VK E. ictaluri
gay ra [4, 5]. Cho dén nay, cac bién phap
phong va chira bénh chd yéu van la s
dung thubc sat trung va khang sinh. Tuy
nhién, st dung thubc séat trung thuong dé
lai hau qud nghiém trong vé méi trudng.
Mat khac, thubc khang sinh ciing cé nguy
co dan dén pha v& hé VK chi trong moi
trwdng, huy diét cac loai vi sinh vat khéng
gay bénh cé lgi, tao ra cac chiing vi sinh vat
gay bénh khang khang sinh. Hon thé niva,
thudc khang sinh cé thé gay ra hién twong
chuyén gen khang thubc cho nhirng loai VK
khac chwa hé tiép xuc véi khang sinh. Vi
thé, tén dw thudc sat trung va khang sinh
trong thwc phdm luén la van dé dwoc quan
tam hang dau cla cac co quan quan ly an
toan vé sinh thwc phdm ctia méi quéc gia
cling nhw nhitng don vi xuat nhap khau
thwe pham [2, 5].

Trwdc tinh hinh trén, can c6 cac ché
phdm sinh hoc khéng ddc, chira nhirng
thanh phan cé tac dung trc ché va tiéu diét
dac hiéu mam bénh gay bénh, khi dwa vao
moi trwdng nudi ca cé thé phong va chiva
duwoc bénh cho ca. Nhirng yéu cau nay cé
thé dwoc giai quyét thdng qua mién dich tri
liu thy déng st dung khang thé dac hiéu
chéng mam bénh E. ictaluri bd sung vao
thiee @n cho ca [11]. Pé dat dwoc muc tiéu
nay can cé nhitng phuwong phap san xuat
khang thé vé&i s6 lwong Ion va gia ré. Cong

nghé ché tao khang thé IgY & ga da dwoc
chirng minh c6 kha nang dap rng dwoc cac
yéu cau trén do khang thé IgY tr mau ga
mai dwoc chuyén qua va tich tu trong long
dé trirng cGa ching, nén khi san xuét IgY,
chi cdn gay mién dich cho ga mai va thu
hoach trirng do ching @& ra c6 khang thé
[6, 11]. Trén thé gidi, cac tac gid st dung
IgY d&c hiéu mam bénh dé chira bénh cho
cac loai lwon va ca [8, 12]. Tl d6, dé tai
nghién ctru nay dwoc tién hanh nhdm muc
tiéu ché tao khang thé tir ldng dé trirng ga
(IgY) khang VK E. ictaluri lam nguyén liéu
dé phat trién kit chan doan, lam thirc an dyw
phong va tri liéu bénh mu gan cho ca tra
theo phwong phap mién dich thu dong.

POI TWONG VA PHWONG PHAP
NGHIEN cUU

1. Déi twong nghién cieu.

Trirng ga mai dwoc gay mién dich voi
VK E. ictaluri 83 tao khang thé vé&i hiéu gia
cao trong mau va tri’ng ga, 1a san pham
cla nghién ctru trwde cla chung toi [1];
héa chét vat tw tiéu hao va thiét bi dung cho
nudi cdy VK E. ictaluri, phdn (rng ELISA,
sac ky trao déi ion, dién di SDS-PAGE déu
dat tiéu chuadn phan tich va do cac hang
Sigma, Merck, Bio-Rad cung cép.

2. Phwong phap nghién curu.

2.1. T4ch chiét, tinh sach IgY tw Iong dé
trieng:

Tach chiét khang thé IgY tir long dd trirng
ga da co hiéu gia khang thé trong mau kiém
tra bang phan &ng ELISA cao > 16.000. Tinh
sach IgY dwa theo quy trinh da dwgc Bizhanov
(2000) va Ko (2006) mé ta, co cai tién cho



phu hop véi didu kién cta phong thi nghiém
[3, 10].

- Bwéc 1: loai bd lipid, thu protein toan
phan cla long d6 tring: tach long dé trirng,
danh tan thanh huyén dich, sau d6 pha loang
véi nwéc cat dwoc chinh pH = 6,0 v&i thé
tich 1:9 long dé trirng:nuwéc cat dé & 4°C
qua dém. Thu phan dich ndi loc qua gidy loc
Whatman No1 bd cén.

- Buoc 2: két tha khang thé bang mudi
sulphat amén (SA): tda phan doan dung
dich loc chtra IgY bang mudi SA vé&i néng
dd bao hoa tang dan tr 20 - 80% & 4°C
trong 2 gi®. Ly tam bd dich ndi thu phan can
két taa.

- Bwée 3: tinh sach IgY bang sac ky trao
ddi ion: str dung cot trao ddi ion dwong SP-
streamline trén hé théng sac ky ap suét thap
Biologic-LP clia hdng BioRad. Tham tich san
phdm sau két tia bédng SA v&i dung dich
dém citrate phosphate 20 mM, pH 5,0. Sau
do, cho dung dich protein qua cot trao dbi
ion da can bang trwdc véi dém citrate noi
trén, téc do6 dong chay 1 ml/phat. Sau khi
mau cho hét qua cot, rira cot bang dung
dich dém trén dé loai protein khéng bam
trén cot. Rra gidi protein bam trén cot bang
cach ting dan pH cta dung dich dém citrate
phosphate, tr pH 5,0 dén pH 6,4 vé&i thé
tich 100 ml, méi phan doan (6ng nghiém)
chra 2 ml.

San pham protein thu dwoc & méi budc
déu kiém tra bang ELISA, tim sy c6 mat
cta khang thé IgY dac hiéu véi E. ictaluri
nhuw mé ta trong nghién ctru trwdc clia ching
t6i [1]; dinh lwong ndng dd bang phwong
phap Bradford va dién di SDS-PAGE, kiém
tra d6 tinh sach cua protein thu dwoc.

2.2. Phén irng ngung két VK trong moéi
truong 16ng:

Dung dich IgY sau khi tinh sach, pha
lodng bac hai v&i PBS trong giéng day hinh
ch» U clGa phién nhua 96 giéng. Sinh khoi
VK E. ictaluri sau khi nudi cdy, thu hoach va
riea 3 1an v&i PBS, sau doé tao huyén dich
10° VK/ml va cho lwong bdng nhau vao
khang thé da pha & nhitng ndng dd khac
nhau trong giéng ctia phién nhya. U & nhiét
dd phong trong 1 gi&, sau d6 danh gia hién
twong ngwng két VK bang 2 cach. Cach 1:
ldy 10 pl dich G cho lén lam kinh va quan
sat ngung két VK dwéi kinh hién vi, phéng
dai 6.000 lan, danh gia kich thwéc va sb
lwong cac dam VK ngung két. Cach 2: dé
ldng tw nhién & 4°C qua dém, quan sat hinh
anh cé tao dam nguwng két hay VK khéng bi
ngwng két nam tap trung chi yéu & trung
tam cla day giéng chir U.

2.3. Phan imng trc ché VK trén méi truong
thach:

Ché pham IgY sau tinh sach bang séc
ky, loc vé khuan béng phwong phap loc véi
mang loc kich thuwdc 0,22 ym, sau do cho 1
ml khang thé & nong dd t 0,2; 0,4; 0,6; 0,8
va 1,0 mg/ml vao dia petri cé thé tich 10 ml
moi trwdng thach BHI. Bia dbi chirng khong
c6 IgY. U trong 4 gior & 37°C dé khang thé
khuéch tan vao trong méi trwong. 10 pl VK
E. ictaluri cAy trai trén dia mdi trwong voi
IgY & ndng d6 nhu trén. Nudi cdy & 28°C
trong t0 G, sau 48 gid quan sat s phat trién
cla khuén lac.

KET QUA NGHIEN C(’U VA
BAN LUAN
1. Tach chiét, tinh sach IgY.
Téach chiét protein toan phan t» 1 long
dd trirng ga (18 ml) bang nuwéc cét lanh véi
ty 1& Iong d6 trirng: nwédc cat 1a 1:9, sau do
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két tha protein v&i SA & ndng dd bao hoa
Bang 1: San lwgng protein va hoat tinh
khang thé thu dwgc sau tda phan doan.

NONG DO SA

BAOHOA | 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80%

Lwong protein
thu dwoc (mg)

U 5 0 0 | 376 | 134 | 933 | 55 [ 11,3 | 14
ter 18 ml long
dé tring

Hoat tinh IgY - - ++ T+ +

Céac phén doan tr 10% va 20% SA béao
hoa khong thdy co protein két tha. Protein
bat dau két tia & ndng do SA 30 - 60% bao
hoa va dat cao nhat & nébng dd SA 40% bao
hoa. Khao sat hoat tinh khang thé dac hiéu
v&i E. ictaluri cho thay: phan doan protein &
30% va 40% SA bao hoa cé hoat tinh
khang th& manh nhét. Riéng phan doan
50% SA bao hoa, mac du cé ham lwong
protein cao, nhwng hoat tinh IgY lai rat thap.
Day c6 thé 1a phan 16n cac protein tap tach
chiét tap trung & phan doan nay. Phan doan
tla & ndng dod cao hon 50% SA bzo hoa co
lwong protein rat thp va hau nhw khoéng cé
hoat tinh IgY. Cé thé thay, bang cach tda
phan doan véi SA bwdc dau da phan lap
dwoc phan doan protein cé ham lwgng khang
thé cao, tap trung chd yéu & ndng dd SA
trong khoang 30 - 40% b&o hoa. Két qua
nay twong tw véi nghién clvru clia Ko va Ahn
(2006), khi tha phan doan IgY bang mubi
SA & nbng d6 40% va pH 5,0 [10].
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Hinh 1: Két qua dién di SDS-PAGE trong diéu
kién bién tinh san pham sau tGa phan doan.

(Ghi chu: 1: Protein chuén; 2: Dung dich protein
toan phan sau loai lipid; Ttr 3 - 8: Cac phan

4

khac nhau, tang dan twr 10 - 80%.
doan taa tuong (g tir 30, 40, 50, 60, 70 va
80% SA béo hoa).

Danh gia dd tinh sach khang thé IgY sau
khi tach chiét bang nwéc cat tir long dd trirng
ga va tha phan doan vé&i SA bao hoa bang
ky thuat dién di trén gel (SDS-PAGE) trong
diéu kién bién tinh bang B-mercaptoethanol.
Hinh 1 cho thdy thanh phan protein toan
phan trong dung dich tach chiét bang nuéc
cat kha da dang (hang 2). Riéng cac phan
doan protein & 30 va 40% SA bdo hoa
(hang 3 va 4) c6 cac bang protein v&i kich
thuwdc twong ng chudi nang (66,2 kDa) va
chudi nhe (27 kDa) cta IgY nhw da dwoc
Shimizu va CS céng bé trwéc day [11]. Cac
phan doan protein cé hoat tinh IgY manh &
30 - 40% SA béo hoa cé hinh anh rd rang
va kha sach so véi khi chwa két tia. Cé thé
thdy rd nhitng phan doan con lai (hang
5 - 8) chtra hau hét protein tap c6 trong long
ddé trieng. Nhw vay, két quéd dién di ciing
phu hop v&i két qua danh gia hoat tinh
khang thé. Két qua nay cho thay: phwong
phap két tha phan doan bang mubi SA bao
hda bwédc dau da loai dwoc phan Ién
protein tap tach chiét tir long d6 trirng ga va
ndng dd SA bao hoa khac nhau sé két tda
protein khac nhau.
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Hinh 2: S&c ky db trao ddi ion tinh sach IgY
bang cot SP-streamline.



Phan doan protein tda & 40% SA b&o hoa
dwoc phan tach tiép bang séc ky trao déi ion.
Séc ky dd & hinh 2 cho thay ¢é 2 dinh protein.
Dinh 1 la protein khong bam vao cét va duoc
day ra cung v&i dung dich dém & giai doan
rtra cOt & pH 5,0. Binh 2 la phan doan protein
dwoc day ra khdi cot trong khoang pH 5,2.
Két qua khao sat hoat tinh khang thé dac hiéu
khang VK E. ictaluri cho thdy: phan doan &
dinh 1 khéng c6 hoat tinh khang thé, c6 thé
thay day 13 protein tap. Phan doan & dinh 2
¢6 hoat tinh khang thé manh v&i E. ictaluri,
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Hinh 3: Két qua dién di SDS-PAGE trong diéu
kién bién tinh cac s&n pham sau médi buéc
tach chiét, tinh sach IgY ti long d3 trirng ga.

(Ghi chu: 1: Protein marker; 2: Protein toan

phén tach bang nuéc cét; 3: Protein sau két

tia béng SA 40% bao hoa; 4: Phan doan bam
cét séc ky trao dbi ion (dinh 2); 5: Phan doan

khéng bém cét séc ky trao dbi ion (dinh 1).

Hinh 3 1a két qua dién di SDS-PAGE
trong diéu kién bién tinh san pham sau tirng
bwéc tach chiét, tinh sach IgY. Dinh 2 sau
sac ky (hang 4) c6 thanh phan protein gibng
nhw thanh phan protein trwdc khi qua cot
cta phan doan két tia & 40% SA b&o hoa
(hang 3), gébm céac chubi ndng (66,2 kDa)
va chudi nhe (27 kDa). Dinh 1 sau sac ky
(hang 5) chira phan l&n protein cé trong
lwgng phan t& twong tw véi chudi nang,
nhwng thanh phan twong tng véi chudi nhe

lai rAt m& nhat. Diéu nay cho thdy day la
céac protein cé kich thuwéc gan gidng chudi
nang cla IgY va cung két tia déng thdi voi
IgY trong phan doan 30 - 40% SA b&o hoa.
Protein nay chi cé thé loai bé dwoc sau khi
qua sac ky trao dbi ion.

To cac két qua trén cho thay protein
toan phan tr ldng dé trirng sau tach béng
nwdc cat chva rat nhiéu protein tap. Cac
protein nay dwoc loai bd I1an lwot bang tda
phan doan véi SA bdo hoa va sac ky trao
déi ion dwong trén cot SP-streamline. Quy
trinh tinh sach nay twong déi don gian, cho
IgY c6 d6 tinh sach cao hon, trén SDS-
PAGE thanh phan protein tap it hon nhiéu
so v&i str dung sac ky ai luc trén cot T-gel
[9], hay Gradiflow [7].

Bang 2: Hiéu suét thu hdi protein qua cac
bwéc tach chiét va tinh sach IgY.

THE | NONG | TONG | HIEU SUAT
lgY TicH PO |LUONG| THUHOI
(ml) [(mg/ml)| (mg) [PROTEIN (%)
Tachchietbang | 190 | 23 | 437 100
nuwdc cat
Sau tda bang 47 | 285 | 134 30,7
muodi SA
Sausackytrao | g3 | 449 | 401 232
doi ion

Danh gia chung quy trinh tach chiét, tinh
sach khang thé IgY khang VK E. ictaluri t
long dé tribng ga. Twr 1 qua trirng v&i trung
binh 18 ml long dé, thu nhan dwgc 101 mg
IgY. Ham Iwgng IgY nhan dwoc trong nghién
clru nay cao hon so v&i bao cao ciia mot sd
tac gia khac [6, 9]. Gee va CS (2003) tach
chiét IgY tir long dé trirng bang céach loai
lipid v&i PEG, sau do tinh sach béng cot
Gradiflow thu dwgc trung binh 40 mg IgY/1
trieng [7]. Hansen va CS (1998) sr dung
mubi sodium sunphate 20% két hop véi sac
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ky ai lwc (T-gel chromatography) thu dwoc
2. Hoat tinh ctia ché pham IgY.

A B

1 2 3 4

Hinh 4: Cac mirc dd ngung két té bao VK.

(Ghi chu: A va B: Nhin dwéi kinh hién vi (A:

Khéng ngung két; B: Ngung két); C: Quan sét

truc tiép giéng nhua (C1,2: Khéng ngung két;
C3,4: Ngung két).

Quan sat dwéi kinh hién vi cho thay hinh
anh khong ngung két (dnh A) va ngung két
(dnh B) c6 d6 twong phan ro rét. Quan sat
trwc tiép phan ng ngung két trong phién
nhwa day hinh chi¥ U (dnh C) thdy cac giéng
1 va 2 VK khéng bi ngwng két, ndm tap trung
& trung tdm clia day giéng. Céc giéng 3, 4
¢6 hinh &nh VK nam phan tan rai rac khap
bé mat giéng do bi ngung két khong dén tap
trung vé trung tam day giéng theo trong luc
nhw & giéng khéng ngwng két. Nong do IgY
tdi thiéu gay ngung két duoc VK 1a 125 pg/m.

khoang ttr 26,8 - 51 mg/1 trirng ga [9].

Hinh 5: Sw phat trién ctia VK E. ictaluri trén
mdi trwong thach BHI cé IgY.

(Ghi chu: Bia A: Chimg @m khéng c6 IgY; Bia B -

F: Cé IgY (B: 20, C: 40; D: 60; E: 80; F: 100 ug/mi).

Két qua cho thdy & néng do IgY la 20
ug/ml (dia B), khuén lac phat trién gan
twong twong véi déi chirng khéng co IgY
(dia A). O ndng dd IgY la 40 pg/ml, khuén
lac phat trién it hon (dia C). O ndng d6 IgY
> 60 ug/ml (dia D, E, F), sy phat trién cla
VK bi trc ché hoan toan.

Khang thé IgY khang VK E. ictaluri tinh
sach tlr long do trisng ga gay mién dich voi
E. ictaluri c6 kha nang gay ngwng két va trc
ché sy phat trién ctia VK. Mac du néng do
khang thé = 60 ug/ml da (rc ché hoan toan
sy phat trién cta VK trén moi trwong thach,
nhuwng dé& ngwng két dwoc VK & mat do 10°
VK/ml c&n ndng dd = 125 ug/ml. Diéu nay
c6 thé do dod nhay cla ky thuat ngung két
khéng cao, mat d6 thuc té cta 10 pl VK khi
trai déu ra khdp dia thach da giam di, do
vay lvong khang thé trong thach du & ndng
do thap hon nhwng ciing di dé gay béat
hoat VK.

KET LUAN

D3 ché tao dwoc khang thé IgY khang
VK E. ictaluri tlr l6ng d& trirng ga bang quy
trinh 3 bwdc: tach protein toan phan va loai
lipid bang nwéc cét dé lanh & 4°C; tha phan
doan bang muébi sulphat amén va sac ky
trao ddi ion dwong trén cot SP-Streamline.
San phdm IgY tinh sach thu dwoc tir ndng
dd = 125 pg/ml cé kha nang gay ngwng két
VK & mat dd 10° VK/ml trong mdi trwdng
ldng va tir ndng d6 = 60 pg/ml &rc ché hoan
toan sy phat trién ctia VK trong méi trudng



thach. San phdm nay cé thé dung lam
nguyén liéu dé phat trién kit chan doan,
cling nhw tao ché phdm mién dich tri liéu
thu déng chéng E. ictaluri.
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