Nghién ctru khoa hoc céng nghé

NGHIEN CU'U CHE TAO VA DANH GIA HIEU LY'C CUA KHANG THE
IgY KHANG VI KHUAN TA VA BOC TO TA TREN THU'C NGHIEM

HOANG TRUNG KIEN ", HOANG PU'C HAU @, NGUYEN DANG DUNG
1. PAT VAN PE

Tiéu chay cap do nhiém vi khuén ta (VKT) duong tiéu hoa, con goi 1a bénh ta,
1a bénh truyén nhiém cip tinh, thudng dién bién nhanh. Theo két qua thong ké cua
T6 chic Y té Thé giori (WHO) trong ndm 2016 da ghi nhan 132.121 truong hop
nhiém VKT tai 38 qudc gia tren thé g101 trong do 2.420 tru:(mg hop tir vong (chiém
ty 16 1,8%). Trong 5 nim gin day, sO nguol mic va chét vi bénh ta khong c6 xu
hudng giam, ty 1€ tir vong do mac bénh ta van con cao [6, 7, 8, 9, 10].

Bén canh cong nghe ché tao khang huyét thanh truyén théng tir dong vat co
via, ché tao khang huyét thanh chira khang thé IgY trong long do tring ga cling c6
nhiéu wu diém. IgY 13 mot khang thé c6 trong huyét thanh ga mai duoc van chuyén
tich cuc sang long d6 trimg ga. Phuong phép tao khang thé IgY trong long do trung
g ¢6 mot s6 vu diém so voi phuong phap tao khang huyét thanh truyén thong nhu
don gian va dé thyc hién, gia thanh ché pham thap, san lugng kha cao [3, 4].

Nghien cuu nay duogc thye hién nham ché tao khang thé dic hiéu voi VKT va
doc t6 ta (PTT) bang cong nghé ché tao IgY tur long do trung ga, dong thoi danh gla
hiéu qua khang vi khuan ta va doc té ta cia khang thé IgY dic hiéu trong ong
nghiém va trén dong vat thuc nghiém.

2. POI TUQNG, VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong, vit liéu nghién ciru

- Ga mai trén 20 tudn tudi, dugc nudi trong diéu kién du thic an, nudc udng,
v6i1 anh sang tu nhién 10+12 gid /ngay.

- Chudt nhit trang 3+5 ngay tudi, trong lugng trung binh 2,2+2,5 gam.

- VKT: chung V. cholerae O1 Ogawa phan 1ap tir phan bénh nhan.

- DTT dang b6t dong kho, bao quan ¢ 2+8°C.

- Hoa chat, sinh pham: Moi truong nudi ciy ting sinh VKT: BHI broth,
Nutrient agar; ta chit Freund hoan chinh (CFA) va khong hoan chinh (IFA); amoni
sulfate (NH4),SO4; cOng hop IgG clu khang IgY-peoxidase; co chit o-
phenylenediamine (OPD)

2.2. Phuong phap
2.2.1. Ché tao khding nguyén té bao VKT va PTT

Céy ching VKT (luu trit trong labd) vao canh thang BHI, & 37°C/24h; thu cin
té bao, pha thanh huyén dich 10'"' CFU/ml; b4t hoat VKT & 80°C (cach thuy)/20
phit. Tron huyén dich VKT lan lugt voi ta chat CFA va IFA (ty 18 1:1 vé thé tich).
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DTT dang dong kho (5 mg) duoc hoan nguyén va pha thanh cac nong d6 khac
nhau, sau d6 tron véi ta chat voi CFA va IFA (ty 18 1:1 vé thé tich).

2.2.2. Gy mién dich tao khdng thé IgY

Tiém trong co nguc 16n, thé tich 1 ml khang nguyén/1 con ga; tiém nhac lai
4+6 1an, cach nhau 3 tuan; st dung ta chat FCA cho lan gy mién dich dau tién, va ta
chat IFA cho cic lan tiém nhic lai. Liéu gdy mién dich: VKT lan luot 13 0,375 x
100,75 x 10" 1,5 x 10" va 3 x 10'° CFU/ml; DTT ndng d6 0,05 va 0,1 mg/ml.

2.2.3. Tdch chiét, tinh sach IgY tir trung ga

Tron long do tring ga voi nudce cat 4°C (ty 18 1:9 vé thé tich); ly tim, thu dich
noi; tia phan doan IgY bang muodi amoni sulfate; tham tich loai muoi tir dung dich
IgY: sir dung mang tham tich, trong 48 gio v4i dung dich PBS.

Str dung c6t anion trén hé thong sic ky ap suat thap, voi hé dém gém dém A
(Tris-HCI, pH 7,94) va dém B (la dém A b6 sung 0,5 M NaCl). Nap diy hé thong
sic ky v6i dém A; cho 2 ml dung dich IgY sau thim tich chay qua cot sic ky (téc do
1ml/phuat). Rua giai thu hdi protein gin cot bang dém B.

2.2.4. Xét nghigm ELISA phdt hién khdng thé IgY diic hi¢u

2.2.4.1. Xét nghiém ELISA phdt hién khing thé IgY tir ga dwoc gdy mién dich
voi VKT (khang thé IgY dac hiéu voi VKT)

Chuén bi khay phan tmg: 100 pl huyén dich khang nguyén VKT siéu nghién
(5 pg protein/ml, trong NaHCO3 0,1M; pH 9,6) G qua dém ¢ 4°C trong céc giéng cua
khay ELISA; rira giéng 5 lan bang dém PBS-T (O 01% Tween20; pH 7,4); i giéng
phan tmg v&i 150 pl BSA 1% & 37°C/2 gio; rira giéng 5 1an bang PBS-T.

Thuc hién phan tng: U 100ul miu thir (huyét thanh ga, hodc dung dich chira
IgY tir ong do trimg ga) trong giéng & 37°C/1 gid; rira giéng 5 1an bang PBS-T. Phat
hién IgY dic hiéu khang nguyén VKT: b6 sung 100 pl cong hop peroxidase - khang
thé khang IgY ga; u khay phan tmg & 37°C/1 gio; rira giéng 5 1an bang PBS-T, tiép
d6 bd sung 100 pl OPD (0,5 mg/ml, mdi 50 ml OPD b6 sung thém 20 pul H,0,), giir
khay phan mg trong budng tbi, & nhiét d6 phong/ 10 phut; ngimg phan tng: 50 pl
H,SO4 2M. Bo mat d6 quang hoc (optical density - OD) cua dung dich phan tng tai
bude séng 450 nm: gia tri OD tuong quan thuan véi hiéu gia khang thé dac hiéu.

2.2.4.2. Xét nghiém ELISA phdt hién khing thé IgY tir ga dwoc gdy mién dich
v6i PTT (khdng thé IgY dic hiéu véi PTT)

Chuan bi khay phan tmg: U 100 ul GM1 (0,2 ng/100pl, trong PBS 1X) trong
giéng qua dém & nhiét d6 phong. Rira giéng 5 1an bang PBS-T; u giéng véi 150 pl
BSA 1% & 37°C/2 gio; rira giéng 5 lan bang PBS-T, tiép d6 bd sung 100 pl BTT
(100 ng/ml), 4 37°C/1 gid; rira giéng 5 1an bang PBS-T.

Thuc hién phéan tng: theo phuong phap dugc mo ta tai myc 2.2.4.1.
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2.2.5. Khao sat tac dung bdo vé ctia khang thé IgY khang VKT va IgY khang
doc 16 td trén chugt nhdt trang so sinh nhiém VKT

Bang 1. Tac dung bao v¢ cua khang thé IgY khang VKT va IgY
khang doc t6 ta trén chudt nhit tring so sinh nhiém VKT

Nhém 1 2 3 4 5
Can thiép (n =30) (n =30) (n =30) (n = 30) (n = 30)
Gay nhiém VKT 50 pl NaCl | 50 pul VKT | 50 pl VKT | 50 pl VKT | 50 ul VKT
(g0 0) 0,9% 10°CFU/ml | 10*CFU/ml | 10*CFU/ml | 10*CFU/ml
Diéu tri (gio thir 3 sau 50 pl 50 pl 50 plIgY | 50 plIgY | 50 pllIgY
nhiém VKT) NaCl0,9% | NaCl 0,9% |khang CFA"|khang VKT | khang DTT

) CFA: Complete Freund adjuvant - ta chét Freund hoan chinh (s dung dé tron voi
khang nguyén VKT hodc khang nguyén DTT khi gdy mién dich cho ga mai).

Chuét nhit tring 3+5 ngay tudi (dugc tach khoi chudt me trudc khi tién hanh
thi nghiém 3 gid), gdm 5 nhom, mi nhém 30 con. Trong nhém 1 (d6i ching sinh
hoc), chuot dugc cho uéng 50 ul NaCl 0,9%; & nhém 2, 3, 4 va 5, chudt dugc gay
nhiém VKT dudng udng (50 pl huyén dich VKT, mét d6 1x10® CFU/ml). 3 gio sau
khi gay nhiém VKT, chudt nhom 1 va 2 duoc cho uéng 50ul NaCl 0,9%; chudt nhém
3 (d6i chimg 4m) dugc cho ubng 501 dung dich IgY (ndng do IgY 1a 1 mg/ml) phan
1ap tu tring ga gay mlén dich véi CFA (ta chat sir dung khi gay mién dich); chuot
nhém 4 va 5 duge cho ubng 1an luot 1a 50pl khang the IgY (ndng d6 IgY 1a 1 mg/ml)
khang VKT va IgY khang DTT. Ghi nhan s6 chudt sdng sot cho dén khi chudt trong
nhém 2 (nhém nhidm VKT dugc diéu tri bang NaCl 0,9%) chét hoan toan.

2.2.6. Khdo sdt tac dyung bdo vé ciia khang thé IgY khdng PTT trén mé hinh
dong vit thuc nghiém nhiéem DTT
Bang 2. Tac dung bao v¢ cta khang thé IgY khang DTT trén
chuét nhat trang so sinh nhiém BDTT

Nhém 1 2 3 4 5
Can thiép (m=30) | m=30) | m=30) | m=30) | (n=230)

Gay nhiém DTT | 50 ul NaCl |50 pl DPTT | 50 ul DTT | 50u 1 DTT | 50 ul DTT
0,9% 1 mg/ml 1 mg/ml 1 mg/ml 1 mg/ml

biéu tri (gio thir 3 50 ul 50 ul 50 ulIgY | 50 plIgY | 50 ullgY
sau nhiem DTT) | NaCl 0,9% |NaCl 0,9% | khang CFA | khang VKT | khang DTT

Chuén bi dong vat thi nghiém tuong ty nhu mo ta tai muc 2.2.5, gém 5 nhém,
mdi nhém 30 con. Trong nhom 1 (d6i ching sinh hoc), chudt duoc cho udng 50 pl
NaCl 0,9%; & nhém 2, 3, 4 va 5, chudt duoc gay nhiém DTT duong udng (50 pl,
noéng d6 1 mg/ml). 3 gid sau khi gy nhiém DTT, chudt & nhom 1 va 2 duge cho
udng 50 pl NaCl 0,9%; chudt nhom 3 (d6i chimg 4m) duoc cho udng 50 pl dung
dich IgY (ndng d6 IgY la 1 mg/ml) tur trimg ga gay mién dich véi CFA; chudt nhom
4 va 5 dugc cho udng 50pl khang the IgY (ndng d6 IgY 13 1 mg/ml) khang lan luot
VKT va DTT. Ghi nhan sé chudt sdng sot cho dén khi chudt trong nhém 2 (nhiém
VKT dugc diéu tri bang NaCl 0,9%) chét hoan toan.
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2.2.7. Phwong phdp xir ly so li¢u

S6 liéu thu thap trong nghién ctru dugce xtr Iy bang cac thuat toan thépg ké (so
sanh cac so trung binh quan sat bang kiém dinh T-test; so sanh cac ty 1€ bang thuat
toan xz; so sanh thoi gian séng thém cua dong vat thuc nghiém gilra cac nhom balt‘ng
phuong phap xay dung dudng cong song sot Kaplan - Meier) trén cac phan mém
Microsoft Excel va SPSS 20.0.

3. KET QUA VA BAN LUAN

3.1. Ché tao khang thé khang VKT va khang PTT tir long dé trimg
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Két qua phan tmg ELISA dugc trinh bay trong hinh 2 cho thay khang thé IgY
¢6 phan ng dac hi¢u véi DTT, khi nong d¢ khang thé 1a 1/200.000.

Két qua cia nhom tac gia phu hop voi mot s6 két qua duoc cong b trude day
[1, 2, 5]. Két qua nay mot lan nita chimg minh phwong phap gay mién dich trén ga la
phu hop cho muc dich tao khang the IgY.

3.2. Tac dung béo vé ciia khang thé IgY dic hiéu véi VKT va PTT trén
mo hinh dong vat gay bénh ta thue nghiém

3.2.!. Ttrz'c dung bdo v¢ ciia khdang thé IgY dic hi¢u véi VKT va PTT trén
chugt nhat trang so sinh nhiem VKT

Bang 3. Ty 18 chudt song sot & cac nhom sau khi nhiém VKT

_ Nhom 1 2 3 4 5
Thong so (n = 30) (n = 30) (n = 30) (n=30) (n = 30)

A X 50 pl 50 Wl VKT | 50 ul VKT | 50 ul VKT | 50 pul VKT
Gay nhiem VKT | \010.9% | 105CFU/mI | 10°CFU/mI | 10°CFU/mI | 10°CFU/ml
Didu trj 50 ul 50 pl 50 ullgY | 50 ullgY | 50 pllgY
(3h sau nhiém VKT) |NaCl 0,9% | NaCl0,9% | khing FCA | khang VKT | khang PTT
So chuc_)t. Fon song 17 0 0 12 7
sau 60 gio
Ty 1 chudt séng sau
60 gics (%) 56,7 0 0 40 23,3

Ty 1& séng sot sau 60 gid nhiém VKT cua dong vat thuc nghiém trong cac
nhém 4 va 5 (chudt nhiém VKT dugc diéu tri bang khang thé IgY dic hiéu lan luot
v6oi VKT va voi DTT, duong uéng) cao hon 1 rét so voi chudt thuéc nhém 2 (nhiém
VKT, diéu tri bang gia duoc NaCl 0,9%) va nhom 3 (nhiém VKT, diéu tri bang IgY
khong dac hiéu voi VKT hoac BTT).

Tac dung bao vé cla khang thé IgY déc hiéu vei VKT va BTT
trén chuét nhat trang so sinh nhiem VKT
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Hinh 3. Thoi gian sng thém cta chudt nhiém VKT duoc udng khang thé IgY
khang VKT va IgY khang BDTT
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Téng thoi gian song thém & nhom chudt dugc diéu tri bang khang thé IgY
khang VKT (nhém 4), va nhém chudt duge diéu tri bang khang thé IgY khang DTT
(nhém 5) cao hon rd rét so v6i nhom ddi chirmg 4m (nhdém 2 va 3) véi p < 0,001.

3.2.2. Tac dung bdo vé cia khdang thé IgY ddc hiéu voi VKT va DTT trén
chut nhit tring so sinh nhiém PTT

Bang 4. Ty 18 chudt song sét & cac nhom sau khi nhidm DTT

Nhém 1 2 3 4 5

Théng sb (n = 30) (n = 30) (n = 30) =300 | (=30
50 pl

A . 50 pl 50 pl 50 pl 50 pl

Gay nhim VKT | \.010,9% |[DTT Img/ml |DTT Img/ml |DTT Img/ml 133;/11

Diéu tri (3h sau 50 ul 50 pl 50 pl IgY 50 ul IgY 50 pl IgY

nhidm VKT) NaCl0,9% | NaCl0,0% | khing FCA | khang VKT | khang PTT

Ty 1€ chuotsong | 540, 0% 0% 65% 65%

sau 66h

Chu6t nhiém PTT diéu tri bang IgY khang VKT (nhém 4) va chudt nhidém
DTT diéu trj bang IgY khang DTT (nhom 5) c6 ty 1& sdng sot sau 66 gid nhiém DTT
cao hon 13 rét (65%) so voi chudt nhiém DTT diéu tri gia duoc NaCl 0,9% (nhom 2)
va chudt nhiém DTT diéu tri bang IgY khong dic hiéu véi DTT (nhom 3).

T

Sé lweng chudt

T T T T T T T T T T T T T
20 24 2B 32 3 40 44 48 52 56 60 B4 68

Thei gian chudt séng thém sau khi nhiém déc to ta

Hinh 4. Thoi gian séng thém ctia chudt nhiém DTT duoc didu tri bang IgY
khang VKT va khang BTT
Chu6t thuéc nhém 2 (nhidm DTT, diéu tri bang gla dugc) va nhom 3 (nhiém
PTT diéu tri bang IgY khong dic hiéu) c6 tong thoi gian sdng thém tuong duong
nhau (ty 18 sbng sot tai thoi diém 66 gi0 cua ca 2 nhom nay 1a 0%). Tong thoi gian
song thém ¢ chudt thudc nhom 4 (nhiem DTT, diéu tri bang IgY khang VKT) va
nhom 5 (nhlem PTT, diéu tri bang IgY khang DTT) 1a tuong duong nhau (p > 0,05)
va cao hon nhiéu so véi thoi gian sdng thém ctia chudt nhom 2 va 3 (p < 0,001).
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Két qua nghién ctru ctia nhém tac gia phu hop véi két qua cua Hirai vé tac
dung diéu tri cua khang thé IgY khang VKT trén chudt nhit tring so sinh nhiém
VKT. Nhém nghién ctru nay ciing chimg minh tac dung diéu trj bénh ta thuc nghiém
cua IgY khang CTB [5].

Cung vdi danh gia tac dung bdo vé cua khang thé IgY dic hiéu véi VKT va
DTT trén chudt nhat tring gy nhiém VKT, nhom tac gia da khao sat tac dung bao
vé ctia khang thé IgY dic hiéu voi DTT trén chudt nhét trang gay nhidém DTT véi
lidu gay nhiém 14 50 pl dung dich DTT ndng do 1 mg/ml cho mot chudt nhat tring
so sinh (bang 4). Két qua cho thiy sy khac biét co y nghia thong ké vé thoi gian
song thém gitra cac nhom chudt bi giy nhiém DTT nhung dugc diéu tri bang khang
thé IgY dic hiéu DTT, so v6i chudt nhiém DTT nhung khong diéu tri bang khang
thé IgY dic hiéu DTT. Nhu vdy, khang thé IgY dic hiéu PTT, bén canh tic dung
diéu tri trén dong vat nhiém VKT, con thé hién tac dung diéu tri khi dong vat nhiém
doc truc tiép voi DTT. Didu niy c6 thé co ¥ nghia thuc tién quan trong trong truong
hop nguén nude an udng hodc thuc pham bi nhiém DTT khi ma khang thé khang
VKT s& khong thé hién tac dung bao v¢.

4. KET LUAN

D3 tach va tinh sach khang thé IgY tir 1ong do trimg ga dic hiéu voi VKT va
v6i DTT bang phuong phap giy mién dich trén ga mai. Hoat tinh khang thé IgY sau
tinh sach: IgY dac hi¢u VKT c6 phan tng dac hi¢u vdoi khang nguyén VKT ¢ d6 pha
loang 1/64.000; IgY dac hiéu PTT c6 phan ung dac hiéu voi khang nguyén DTT &
dd pha loang 1/200.000.

Klléng thé IgY dac hiéu véi VKT gé tac dung diéu tri trén chudt nhat trér‘lg so
sinh nhidm VKT (1x10®CFU). Khang thé IgY dic hiéu véi DTT c6 tac dung diéu trj
trén chudt nhat tring so sinh nhiém DTT (50 u1, néng d6 1 mg/ml).
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SUMMARY

RESEARCH ON PRODUCTION AND PROTECTIVE EFFECT
OF YOLK IMMUNOGLOBULIN AGAINST VIBRIO CHOLERAE
AND CHOLERATOXIN ON EXPERIMENTAL ANIMAL

Cholera, an acute infectious disease caused by the Vibrio cholerae, which
usually develops rapidly. Egg yolk immunoglobulin (IgY) used to treat and prevent
cholera. In this study, IgY antibodies against V. cholerae and choleratoxin were
created by immunization method for egg-laying hens. The eggs of immunizated hens
were collected for isolating antibodies against V. cholerae and choleratoxin from
yolk. These IgY antibodies had shown activity after purification, the V. cholera and
choleratoxin specific IgY antibody had a specific response to antigen at 1/64,000
dilution and 1/200,000 dilution, respectively. In addition, the protective activity of
antibodies was also carried out on animal model as V. cholera (1x10® CFU) and
choleratoxin (1 mg/ml) injected mice. Subsequently, IgY antibody protected mice
against V. cholerae as well as choleratoxin.

Tw khoa: Choleratoxin, IgY, V. cholerae.
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