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Tom tit
Chung virut dai PV14 c¢6 ngudn gdc tir ching PV13 cua Vién Pasteur Paris, von chi thich
nghi tiém truyén qua ndo dong vat. Viéc thich nghi ching dé c¢6 thé nhan 1én trong té bao la cn
thiét khi nghién ctru phat trién vacxin dai tir nudi té bao dung cho ngudi va dong vat & nudc ta.
Ching PV14/ndo tho di duoc tién hanh thich nghi cdy chuyén qua té bao BHK-21 va Vero
(WHO). Sau 4 1an cdy chuyén qua BHK-21, hiéu gia chung dat 10%° FFU/ml. CAy chuyén qua té
bao Vero 3 lan tir PV17/BHK-21, hiéu gia virut dat 10°° FFU/ml. Khang nguyén tir chung
PV/BHK-21 ¢6 tinh sinh mién dich va hiéu qua bao vé chudt nhit tring tot. 80 — 100% chudt c6
murc khang thé da bao vé (> 0.5 IU/ml) sau 2 va 4 tuan tiém khang nguyén. 70 — 90% chudt
sdng sot sau khi dugc tiém 2 miii khang nguyén cac liéu 1/125 — 1/5 va thir thach vao nio 68
LD50 ching CVS/néo chudt.
Tir khéa: Chung virut dai PV va CVS; Vacxin dai tir nudi t& bao; Pap tmg khang thé; Hiéu qua
bao v¢.

ADAPTATION OF RABIES VIRUS PV STRAIN IN CELL CULTURE
Nguyén Kim Dung, Trian Thi My Dung, Nguyén Viin Thwong, Mai Thu Théio
Summary
Rabies virus PV14 strain is rabbit-brain fixed rabies virus originally from PV13 strain of
Pasteur Institute in Paris since 1992. Adaptation of this strain for research and development of
cell-culture rabies vaccines in Vietnam is necessary. Rabies virus PV 14/rabbit-brain was adapted
in BHK-21 and Vero (WHO) cell culture. Virus titre of PV/BHK-21 strain reached 10%° FFU/m
after 4 times passed in BHK-21. Following 3 times passed in Vero (WHO) cell, titre of PV/Vero
was 10%° FFU/mI. Antigen from PV/BHK-21 induced a good antibody response and protective
effect. 80 — 100% mice got protective antibody level (>0,5 IU/ml) in 2 and 4 weeks. 70 — 90%
mice were survived after 2 injections of antigen at 1/125 — 1/5 dilution and challenged in cerebral
inoculation by 68 LDs of rabies challenge virus train (CVS).
Key words: Rabies virus PV and CVS strain; Cell culture rabies vaccine; Antibody response;
Protective effect.

1. Pit van dé

Tét ca cac ching virut dai dung lam vacxin cho ngudi va dong vat hién nay déu 1a con chau
cia mot trong ba ching bd me duy nhét 1a ching nguyén thuy Pasteur 1882, chung Flury va
SAD [1].

Trong do6, chung PV13 ( Vién Pasteur Tp. HCM nhén tir Vién Pasteur Paris ndm 1991) c6
ngudn goc tr chung Pasteur 1882 [2]. Nam 1992, chung nay da dugc tiém truyén qua ndo tho
con va dong kho thanh chung PV14. Tir 46 dugc sir dung dé san xuat vacxin dai dung cho ngudi
cho dén nim 2006 tai Vién Pasteur Tp. HCM ciing nhu ¢ cac Vién san xuat vacxin cia Viét
Nam. Sau nam 2007, khi vacxin tir ndo chudt so sinh khong con duge dung dé phong bénh dai
cho nguoi ¢ nuéc ta, dd c6 mot sb nghién ctru phat trién vacxin dai ding cho ngudi va dong vt
bang k¥ thuat nudi té bao nham chu dong ngudn vacxin dai trong nudc. Do khé c6 thé co ching
virut dai da thich nghi qua nuéi cdy té bao tir cac nha san xuat vacxin dai khac, T6 chirc Y té thé
gidi cling khong c6 chinh sach cung ng chung san xudt vacxin dai, bén canh d6, k¥ thuat va
diéu kién trién khai nuoi cy té bao rat thuan loi tai Vién Pasteur Tp. HCM, nhom nghién ctru da
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tién hanh thich nghi cdy chuyén ching PV14 qua nui cay 2 dong té bao Vero va BHK-21. Virut
dai chung PV cAy chuyén qua nuéi cdy té bao BHK-21 (PV/BHK) sau khi bat hoat d duoc kiém
tra tinh sinh mién dich va hiéu qua bao vé chudt nhit tring, so sanh voi ching CVS cdy chuyén
qua té bao BHK-21 (CVS/BHK).

II Vat liéu va phwong phap nghién ciru
2.1 Vit liéu
- Chiing PV14/niio thé nhan duoc tir tiém truyén ching PV13 qua ndo thd con ndm 1992. Chin
dugc bao quan ¢ -73°C dudi dang huyén dich ndo 10% dong kho. Hiéu gia cta ching dat 108°
LD50/ml khi chuan d¢ trén chudt.
- Chiing CVS/BHK-21 nhan tir Vién Pasteur Paris ndam 1992. Ching nay di dugc thich nghi ciy
chuyén qua té bao BHK-21 355 lan. Sau 6 lan cdy chuyén thém & Vién Pasteur Tp. HCM.,chung
dugc bao quan & doi cdy 361. Hién la chung dung cho thir nghiém kiém tra hiéu gia khang thé
trung hoa virut dai trén té bao. Chung ndy ciing duoc nghién ctru dung san xuat vacxin dai tir
nudi té bao dung cho tha y.
- Té bao BHK-21 nhan tir Trung tdm kiém soat bénh CDC Atlanta nim 1998. Sau khi ciy
chuyén thém 4 1an, ngan hang té bao BHK-21 lam viéc dugc bao quan & - 73°C. Céc té bao lay
ra st dung dugc cdy chuyén thém 2 — 3 lan trudc khi thich nghi cay chuyén ching PV14/ nio
tho.
- Té bao Vero (WHO) ECACC 88020401 nhan duoc tir Ngan hang chung gidng chéu Au
(ECACC) nam 2005. Ngan hang té bao gbc (MCB) Vero & doi cay 137P va Ngén hang té bao
lam viéc (WCB) Vero ¢ doi cdy 139P dugc bao quan — 196°C. Té bao Vero ¢ doi cay 140P va
141P dugc dung dé ciy chuyén tir ching PV/BHK-21.
- Chugt nhit tring Swiss 14 — 16g cia Vién Pasteur Tp. HCM duogc dung dé kiém tra tinh sinh
mién dich va hiéu qua bao vé ctia cac khang nguyén tir chiing PV/BHK-21 va CVS/BHK-21.

2.2 Phuwong phap
-Thich nghi cdy chuyén chiing PV14 qua nuéi cdy té bao BHK-21 va Vero:

2 6ng chung PV14/ndo tho 10% dong khd dugc pha trong 2ml méi truong M199 1%
huyét thanh bao thai bo (M199/1%FBS). Sau khi lic bing mdy tron Vortex 600rpm/2 phut,
huyén dich duoc ly tim 6000 vong/phit trong 2 phit. Pha 1ml dich n01 va 10 ml M199/1%FBS,
loc 0,45pum. Ciy 0,2 ml dich qua loc vao moi giéng cua phlen 12 giéng da c6 tham té bao BHK-
21 2 ngay. Lang déu va 1 36,5°C trong 1 gid. Cho vao mdi giéng 1 ml M199/1%FBS. U phién
trong ta am 36,5°C ¢6 5%CO.. Thay moi truong M199/1%FBS cho tat ca céac gleng vao ngay
thir 7. Ngay tha 11, gt dich ndi trong timg giéng vao 1 éng Cryo day nhon. Kiém tra sy hién
dién cua virut dai trong dich git bang cach cay 0,1 ml 1én tham té bao BHK-21 trong phién 96
giéng, thém 0,1 ml M199/1%FBS va 1 trong ti Am 36,5°C c6 5%CO,, sau 48 va 72 gio ¢6 dinh
va nhudm phién bang thudc thir mién dich huynh quang phat hién virut dai (Biorad Code 357-
2114). Troén chung céc dich git c¢6 virut, chia 0,5 ml/dng va bao quan & — 73°C. Lo virut nay
duoc dat tén 1a PV15/BHK-21. Tién hanh cdy chuyén ching PV15/BHK-21 qua té bao BHK-21
nuoi trong cac chai 75cm? va chai Roux 150 cm?. Git virut cach 2 — 3 ngay tir ngdy 2 dén 14 va
14y mau bao quan -20°C cho dén khi chuan d6. C4y chuyén qua BHK-21 3 1an dé c6 cac chung
PV16/BHK-21; PV17/BHK-21 va PV18/BHK-21. Tir ching PV17/BHK-21, cdy chuyén qua té
bao Vero dé co cac 16 chung PV18/Vero; PV19/Vero va PV20/Vero. Cac ching virut sau khi
chuan d6 duoc bao quan & — 73°C. Chuén d¢ virut cac 16 chiing trén té bao BHK-21 va phat hién
virut dai bang thubc thir mién dich huynh quang nhu da néu trén. Hiéu gia virut duoc tinh bang
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FFU/mI (Focus Fluorescent Unit). Chup anh quan sat hinh anh t& bao BHK-21 nhiém virut dai
cac chung VP/BHK-21 va PV/Vero. So sanh véi hinh anh cua virut dai chung CVS/BHK-21.

- Kiém tra tinh sinh mién dich va hiéu qud bédo vé chudt nhdt tring cia khang nguyén tir ching
PV/BHK-21, so sanh véi khang nguyén tir chang CVS/BHK-21: Hiéu gia virut truéc bat hoat
cta khang nguyén PV/BHK-21 la 10°*FFU/mI va khéng nguyén CVS/BHK-21 1a 10°*FFU/m.
Bét hoat cac huyén dich virut bang Betapropiolactone 1/4000, pha ché trong chat 6n dinh va 10%
chit bd trg mién dich Pet gel A (Seppic). Kiém tra tinh sinh mién dich bang cach tiém dudi da
mdi chudt 0,5 ml khang nguyén. Mdi 16 tiém cho 15 chudt. Cac chudt nay duogc léy mau sau 1, 2
va 4 tuan. LAy méau tim, tach, bt hoat huyét thanh 56°C/30 phiit va bao quan -20°C cho dén khi
chuén d6. Khang thé trung hoa dugc xac dinh bang phuwong phap FAVN. Kiém tra hiéu qua bao
vé duoc x4c dinh bang phuong phap NIH: khang nguyén pha 1/5; 1/25 va 1/125, mdi d6 pha
tiém 0,5ml/chudt/d bung, 2 miii cdch nhau 1 tuan. Tuan thir 3 tiém vao ndo chudt lidu thi thach
10 — 100LD50/0,03ml ching CVS (Challenge virut strain). Theo doi chudt 14 ngay va ghi nhan
) lugng chudt chét do bénh dai.

I11.  Két qua va théo luan
3.1 Chiing PV thich nghi cay chuyen qua té bao Vero va BHK-21:

Sau 4 1an cdy chuyén qua té bao BHK- 21, hiu gia virut cia chung PV da tang tur 1022
FFU/mI 1én 10%° FFU/ml trong dich gat nudi té bao (D06 thi 1). Thoi diém s6 lugng virut giai
phong vao moi truong cing nhanh hon. Tu lan thich nghi 1/BHK-21 dén 1an 3/BHK-21, sb
luong virut cao nhat vao ngay thir 11- 12, dén lan cay thir 4/BHK-21, ngay tht 10, hi€u gia virut
da dat 10%° FFU/ml. O té bao bao Vero, sau 3 1an ciy chuyén tir chung PV17/BHK-21, dén doi
cay 6/Vero, lugng virut dat dugc cao nhét vao ngay 8 va duy tri cao dén ngay 12 (d6 thi l).

67 69
0.0
3 5.0
3.9

1/BHK 2/BHK 3/BHK 4/BHK - 5/\Vero 6/Vero

4/Vero W PV/BHK-21
Lén cdy chuyén tir chimg VP14/ndo thé | @ PV/Vero

Log10 FFU/mI

Dé thi 1. Hiéu gid virut chiing PV cay chuyén qua té bao Vero va BHK-21
Quan sat dudi kinh hién vi, cac té bao co virut bit huynh quang nam rai rac, tach roi nhau dbi voi
ca PV/BHK-21 (hinh la, 1b) va PV/Vero (hinh 2a, 2b). Didu d6 cho thay tinh lay truyén thap ctia
chung PV giita céc té bao so voi chung CVS/BHK-21 (hinh 3) vén 1 ching di duoc thich nghi
cdy chuyén nhiéu 1an qua té bao. Ngay ca & mat d6 cao (hinh 2a) chung PV ciing it tao cic dam
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cum t& bao nhiém virut bat huynh quang nhu cac dam cuym huynh quang 1én cua chung
CVS/BHK-21 (hinh 3).

(1a) (1b)
Hinh 1. Chung PV/BHK-21 sau 1 lan (Ia) va 3 lan (1b) cday chuyen tir PVI14/nao tho. Huyen
dich virut gdat sau 12 nga cdy trén tham té bao BHK-21; dnh chup sau 72 (la) va 48 (1b) gio

(2a) (2b)
Hinh 2. Chiing PV/Vero sau 3 lin cdy ghuyén tir PV/BHK-21. Huyén dich virut git sau 12
ngay - dg pha 10 (2a) va 10 (2b) cdy trén tham té bao BHK-21; anh chup sau 48 gio

Hinh 3. Chiing CVS361/BHK-21 cdy chuyén tir chiing CVS355/BHK-21. Huyén djch virut git
sau 4 ngay do pha 1 0® cdy trén tham té bao BHK-21; anh chup sau 48 gio

3.2 Tinh sinh mién dich va hi¢u qua bao vé chudt nhit tring cia chiing PV qua nudi ciy té
bao BHK-21
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Hiéu gia khang thé trung hoa (HGKTTH) & nhom chudt tiém khang nguyén PV/BHK-21 xuit
hién sém & 4/5 chuot sau 2 tuan. HGKTTH dat trung binh 4,7 IU/ml. Dén tuan thtt 4, HGKTTH
trung binh dat 15,4 IU/ml, 5/5 chuot déu c6 muc khang thé bao vé > 0,5 [U/ml. Nhém chudt tiém
khang nguyén CVS/BHK-21, HGKTTH xuét hién mudn hon trong thi nghiém nay. Sau 2 tuin
chua c6 khang thé & 5/5 chudt. Dén tuan thir 4, mai ¢6 3/5 chudt co khéang thé > 0,5 IU/ml. Do
mot chudt c6 mirc khang thé rat cao 1én toi 81,3 IU/ml nén HGKTTH trung binh ca nhom dat
17,5 TU/ml (Béang 1).

Bing 1. Tinh sinh mién dich ciia khdng nguyén tir chiing VP/BHK-21 so véi ti chiing

CVS/BHK-21
Ty 1é chudt c6 khdang thé bdao vé > 0,5 IU/ml & Hiéu gid khdng thé trung binh
(1U/ml)
Khang nguyén [ tuan 2 tuan 4 tuan
Ty l¢ Hiéu gia Ty I¢ Hiéu gia Ty l¢ Hiéu gia
[U/ml IU/ml IU/ml
PV/BHK-21 0/5(0%) | 02+0.1 | 4/5(80%) 4,7+6.1 5/5(100%) | 15,4+11.8
CVS/BHK-21 0/5 (0%) 0 0/5 (0%) 0 3/5(60%) | 17,5+ 35,7

Khi thtr thach véi ching thir thach CVS/ndo chudt liéu 68 LD50/0,03ml, chudt tiém khang
nguyén PV/BHK-21 bao v¢ 70 — 90% chudt ¢ cac do pha khang nguyén 1/125 — 1/5. Ty 1€ nay &
chuét tiém khang nguyén CVS/BHK-21 14 10 — 100% (Bang 2).

Bing 2. Hi¢u qud bdo vé chudt nhit tring ciia khdng nguyén tiv chiing PV/BHK-21 so véi tir

chiung CVS/BHK-21
Khéang nguyén Ty 1é chudt song/ @6 pha khdang nguyén Liéu bdo vé 50% chugt
1/5 1/25 1/125 Logio EDS0
PV/BHK-21 9/10 (90%) 9/10 (90%) 7/10 (70%) -2.7
CVS/BHK-21 9/9 (100%) 7/10 (70%) 1/10 (10%) -1.65

Thao luin

Mic du c6 rat nhiéu loai vacxin dai ding cho nguoi va dong vat nhung tat ca cac chung san xuat
vacxin déu c6 ngudn gdc tir 3 chung chinh Pasteur (PV), Flury va SAD [1]. Thi du céc ching
virut dai PM (Pittman Moore) va Kissling c6 ngudn gbc tir ndo cta 1 bo dién & Phap nim 1882
(chung PV). Chung virut dai PM dugc dung dé san xudt vacxin tir t& bao ludng bodi nguoi
(HDCV), vacxin tir t& bao Vero tinh ché (PVRV) va vacxin phoi vit tinh che (PDEV) [3]. Chung
Pitman-Moore (PM) cling dugc xem nhu chung virut dai Pasteur ¢b dinh cdy chuyén qua néo tho
PV -11 [2]. Chung virut dai ¢ dinh CVS ciing co nguon gbc tir ching PV nhung duogc ch dinh
cay chuyen qua ndo chudt rdi sau do6 thich nghi ciy chuyén qua BHK-21. C6 mét s6 khéac biét vé
cac quyét dinh khang nguyén trén protein G cia 2 chung PV va CVS khi nhan dién bang khang
thé don dong Mabs-G [4]. Trong nghién ctru [4], chung PV ¢6 23 quyét dinh khang nguyén duoc
Mabs-G nhén ra trong khi ching CVS chi ¢6 17 vi tri. So sanh doan ngoai mang (1-439) cua
protein G, chung PV ¢6 4 vi tri (37, 158, 247, 319) duoc glycosyl hoa trong khi chung CVS chi
¢6 3 (37, 204 va 319). Tuy nhién ca 2 ching déu giéng nhau 13 c6 Arginine & vi tri 333 (vi tri gy
doc than kinh). Protein G cua virut dai 1a khang nguyén kich thich tao khang thé trung hoa virut
va bao v¢ dong vat khi thu thach bang duong tiém ndo va ngoai vi. Trong nghién ciru nay, chung
PV du m6i duoc thich nghi cdy chuyén qua té bao BHK-21 nhung di cho thdy nhimng vu diém vé
tinh sinh mién dich va hiéu qua bao vé dong vat so véi chung CVS/BHK-21. Theo [5] cac chiing
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virut dai thich nghi cdy chuyén qua té bao thuong nhéan rit nhanh va giy dap tng mién dich
manh cho co thé. Két qua quan sat chung CVS/BHK-21 cho thay virut lay nhiém nhanh tir té bao
nay sang t& bao khéc, tao cac dam cum té bao chira virut bat mau huynh quang 16n sau 48 gio.
Moi dam cum c6 thé 18n tdi 30 — 40 té bao trong khi chung PV/BHK-21 chi tao nhitng ddm cum
huynh quang nho khoang 5 — 10 té bao.

Két luan

Chung virut dai PV ¢b dinh, tiém truyén qua ndo tho di dugc thich nghi ciy chuyén
thanh cong qua t& bao BHK-21 va Vero. Hiéu gia virut cia PV/BHK-21 dat cao nhat 10°°
FFU/ml & doi cdy 4, 16 PV18/BHK-21. Hiéu gia virut ciia PV/Vero ciing dat t6i 10%° FFU/mI sau
3 lan cdy chuyén tir PV17/BHK-21. Khang nguyén PV/BHK-21 giy dap tmg mién dich nhanh
sau 2 tuan va 80 -100% chudt c6 dap ung khang thé du bao vé sau 2 va 4 tuan. Khang nguyén
VP/BHK-21 ciing bao vé t6t 70 — 90% chudt tiém cac liéu 1/125 — 1/5 khi thir thach vao ndo
chung virut dai c6 doc luc vdi 68 LDsg. Chung PV/BHK-21 va PV/Vero da duoc thich tng qua
té bao nudi co thé chon 1am chung san xuét vacxin dai tir nudi té bao cho nguoi va dong vat.
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