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Nudi cay virus EV71 trong hé thong lic cho san xuat vac xin
phong bénh tay, chan, mi¢ng
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Tém tit:

Nghién ciru dwge thwe hién nhim thiét 1ap hé th(")ng nuoi cz"ly virus EV71 trén té bao Vero trong hé thf)ng nudi ciy
lic (Wave bioreactor) sir dung cdc gia mang vi thé dé san xuit vic xin phong bénh tay, chin, mi¢ng (TCM) do virus
EV71 giy ra. Két qua khio sat 2 loai gia mang vi thé 13 Cytodex 1 va Cytodex 3 cho thiy, Cytodex 1 cho hi¢u qua tot
hon khi sir dung dé nubi cy té bao Vero trong diéu kién huyén phu.. Sw két hop véi Cytodex 1 trén hé thong Wave
bioreactor cho hi¢u suét nudi ciy té bao Vero dat trén 3x10° té bao/ml. Liéu giy nhiém ti wu ciia virus EV71 trén
té bao Vero dugc xac dinh la 0,0001 TCID,, (50% Tissue culture infectious dose)/ml. Quy trinh nudi ciy virus EV71
trén té bao Vero da thiét 1ap thich hop cho viéc irng dung sin Xuit vic xin véi hiéu gia virus 10* TCID_/ml vao ngay

thir 5 sau gy nhiém.

Tir khod: Cytodex 1; EV71; vic xin phong bénh tay, chin, miéng; Vero cell; Wave bioreactor.

Chi s6 phén loai: 3.3

Pat van de

Bénh TCM la mot bénh truyén nhiém phé bién & tré em,
nhat 14 tré dudi 5 tudi tai khu vie chau A Thai Binh Duong.
Uéc tinh mdi nam c6 khoang 1 triéu ca mic bénh TCM
trong khu vuc [1]. Ddu hiéu nhan biét thuong 1a xuat hién
nhiing nbt mun nudce trén da trong khoang miéng, long ban
tay va ban chan, & mong hoac quanh hau mon. Bénh co thé
dién bién nang va gy bién chimg nguy hiém nhu viém néo,
mang nao, viém co tlm phu phoi cap dan dén tu vong [2].
Cho dén nay bénh van chua c6 thude diéu tri, vic xin dang
1a cach thirc tot nhat dé kiém soat dich bénh. Vac xin phong
bénh TCM toan phan bat hoat duoc phat trién trén t& bao
Vero da duogc nghién ctru tai mot s6 nudc nhu Singapore,
Han Qudc va Trung Qudc, tuy nhién ching str dung dugc
lua chon va dénh gié trén cac ching dang luu hanh tai ting
qudc gia [3] va hiéu qua bao vé ciia chung ddi véi cac ching
luu hanh tai Viét Nam hau nhu chua dugc ghi nhan. Trong
quy trinh san xuat Vac xin toan phan bt hoat, viéc thiét lap
hé thong nudi ciy té bao va virus dat ning suat cao phuc vu
san xuat khang nguyén 1a mot khau quan trong gop phan tiét
kiém thoi g1an chi ph1 tang hiéu qua san xuat. Viéc st dung
cac hé¢ thong nudi cdy huyén phu bioreator két hop cac gia
mang vi thé (microcarrier) 14 giai phap ting ning sut dugc
ap dung rong rdi hién nay trong cic cong nghé san suit vic
xin dya trén nudi cdy té bao [4]. V&i mong mudn phat trién
vic xin toan phan bét hoat phong bénh TCM do EV71 dua
trén ching luu hanh tai Viét Nam, trong pham vi nghién
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ctiu nay, cac tac gia thuc hlen nghién ciru thiét 1ap quy trinh
nudi cay virus EV71 trén té bao Vero trong hé thong Wave
bioreactor két hop gia mang vi thé nhdm phuc vu viéc san
xuét khang nguyén EV71 cho vic xin TCM do EV71 gay ra.

Vat liéu va phuong phap nghién ciiu

Vit liéu

Chung virus EV71/B5 st dung trong nghién ctru dugce
phan 1ap tor mau bénh pham duoc gui dén Vién Pasteur TP
Ho Chi Minh, dugc phan lap, dinh danh va trai qua qua trinh
thich tmg va chon loc trén t€ bao Vero ciing nhu danh gia dé
chon lam ching Gng cu cho vac xin TCM.

Té bao: Dong té bao Vero (ECAAC No. 88020401) dugc
T6 chiucY té thé gioi (WHO) cung cip cho san xuét vic xin
(6ng té bao mang tén W.H.O. VERO SEED LOT 10-87).

Nghién cuu dugc thuc hién tai Phong thi nghiém Sinh
hoc phan tir, Khoa Vi sinh Mién dich, V,ién Pasteur TP Ho
Chi Minh trong thoi gian to nam 2014 dén nam 2018.

Phwong phap nghién ciru

Nuéi cdy té bao Vero trong binh khudy (Spinner flask)
két hop gid mang vi thé: Cac gia mang vi thé Cytodex 1 va
Cytodex 3 sau khi duoc xir ly theo huéng dan cua nha san
xuit dugc sir dung trong binh khudy thé tich 1 1 v6i ndng do
2 g/l trong 0,5 1 mdi truong. Té bao Vero chuin bj trong cac
chai nuéi cay chit T duoc chuyén vao binh nudi cdy & mat
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Abstract:

The study was carried out to establish an EV71 virus
culture system on Vero cells in a shake culture system
(Wave bioreactor) incorporating microcarriers for
the production of hand, foot and mouth (HFM)
vaccine caused by the EV71 virus. The results of the
investigation of 2 types of microcarriers (Cytodex 1 and
Cytodex 3), showed that Cytodex 1 gave better efficiency
when culturing Vero cells in suspension conditions. The
combination with Cytodex 1 on the Wave bioreactor
system gave Vero cell culture efficiency of over 3x10°
cells/ml. The optimal infectious dose of EV71 virus on
Vero cells was determined to be 0.0001 TCID, /ml. The
optimisation of EV71 virus culture conditions on the
Wave bioreactor system has obtained suitable results
for the production of vaccine with virus titres 103
TCID, /ml on the fifth day after infection. The procedure
of production of EV71 virus on Vero cell in Wave
bioreactor system was applicable in vaccine production
with virus titres 10* TCID_/ml on the fifth day after
infection.

Keywords: Cytodex 1, EV71, HFM vaccine, Vero cell,
Wave bioreactor.

Classification number: 3.3
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dd 1,5x10%2,0x10* t& bao/cm? trong moi truong DMEM
10% huyét thanh bao thai bé (FBS), ¢ nhiét d6 37°C, 5%
CO,, toc d6 khudy 40 vong/pht.

Dé xac dinh sb lugng té bao nhén 1én trén cac gia mang
vi thé, phuong phap dém nhén té bao thudong duoc st dung.
Té bao duoc xur Iy bang méi trudng nhuoc truong cd chat
nhuém dé giai phong nhan. Mau huyén phu tir binh nudi
cdy dugce ly tim, huyén phu cin gia mang vi thé trong dung
dich nhudém nhan gém acid citric 0,1 M ¢6 chua tim tinh thé
0,1%, 1 ¢ 37°C trong 1 gid. Sau d6, thyc hién dém nhan té
bao trén budng dém hong cau.

Nuéi cdy té bao Vero trong hé thong Wave bioreactor két
hop Cytodex 1: Hat Cytodex dugc st dung trong hé thong
Wave bioreactor 20/50 EHT véi mat d¢ 1a 5 g/l. Gia mang
vi thé duoc 6n dinh trong DMEM 10% FBS ¢ diéu kién lac
11 vong/phit, goc lac 5°, 37°C tir 1 dén 2 gio trude khi thém
té bao dung nudi cdy té bao Vero trong cac chai nudi ciy
chit T chuén bi trude céy vao bioreactor v4i mat do 2,0x10*
té bao/cm?. Tién hanh nuéi cdy trong diéu kién lic khong
lién tuc: giai doan té bao bam trén gia mang (téc do lic 16
vong/phut, goc lic 5°, thoi gian 2 phut; sau d6 ding trong
18 phut, cac budc nay lap lai trong vong 6 gio); giai doan
bét dau ting sinh trong 24 gio tiép theo hé théng dugc duy
tri trong diéu kién toc do lic 11 vong/phut, goc lic 4° cudi
cung la giai doan tang sinh 6n dinh véi toc do lic 12 vong/
phut, goc lic 6° [5].

Gdy nhiém virus EV71: Trong thi nghiém khao sat lidu
gdy nhiém, virus EV71 dugc gay nhiém trén chai nudi cdy
chir T khi té bao mot 16p phit 90% bé mit nubi ciy. Dung
dich virus dugc pha lodng theo céc lidu gay nhidm da khao
sat va cho hap phy trén bé mat té bao trong vong 30 phut,
sau d6 bd sung moi truong DMEM 2% FBS, i ¢ 37°C va
5% CO,. Thu hoach virus khi té bao bi huy hoai hoan toan
va cét giir & -80°C.

Véi hé thong Wave bioreactor, khi té bao phu 90% bé
mat hat Cytodex, virus EV71 dugc bd sung vao dich huyén
phti té bao dang nudi cay véi liéu gay nhiém phu hop trong
diéu kién lic lién tyc. Piéu kién nudi cdy trong méi truong
DMEM 2% FBS, ¢ 37°C va 5% CO,,.

Xac dinh hiéu gia virus: Hi¢u gia virus dugc xac dinh
bang TCID,,. Té bao Vero dugc nudi ciy trén phién 96
giéng voi mat do 2x10* té bao/giéng trong 24 gio, sau do
dugc giy nhidém v6i mot diy ndng do virus 10-10° EV71
pha lodng trong méi truong DMEM c6 b sung 5% FBS,
& diéu kién 37°C va 5% CO,. Két qua dugc ghi nhan sau 5
ngdy gdy nhiém. Gid trj TCID,, dugc xé4c dinh theo phuong
phap Reed - Muench.



Keét qua va ban luan

So sanh hiéu qua nudi céy 1¢ bao Vero trén 2 loai gia
mang vi thé Cytodex 1 va Cytodex 3

Nham lya chon mot loai gia mang vi thé cho hiéu suét
nudi cdy té bao cao nhat, nhom tac gia chon danh gia 2 loai
hat 1a Cytodex 1 va Cytodex 3 nubi ciy trong binh khudy
spiner nu6i cay. Cytodex 1 dugc tao thanh bang viéc thay
thé mot mang ludi dextran lién két chéo boi mot nhom N, N-
diethylaminoethyl mang dién tich duong. Trong khi d9,
Cytodex 3 dwoc phu mot 16p mong collagen bién tinh 1én
mang ludi dextran lién két chéo hd tro rat tot cho sy bam
dinh va phat trién cac dong té bao trong diéu kién nuéi cay
khong bd sung protein [6].

Puodng cong tang truong cho thy, thoi gian pha & 2 loai
hat twong tu nhau, kéo dai khoang 24 gio. Su phat trién trén
Cytodex 3 dat cuc dai ¢ mirc 8,7x10° té bao/ml va sém di
vao pha 6n dinh hon so véi hat Cytodex 1 (hinh 1). Nong do
té bao cao nhat trén Cytodex 1 dat 1,65x10° té bao/ml sau 5
ngay nudi cdy. Su khac nhau vé hiéu qua nudi ciy dat dugc
trén 2 loai hat dugc 1y giai boi dién tich bé mat nudi cay cia
2 loai hat nay khac nhau v6i cung mot khéi luong hat (4400
cm?/g voi Cytodex 1 va 2700 cm?/g véi Cytodex 3) trong
cung mot thé tich moi truong va mat do té bao ban dau. Nhu
vay, voi téng dién tich nuoi céy nho hon ¢ Cytodex 3, mat
d6 té bao s& som di vao pha 6n dinh va suy tan do dat dén
mat d§ phu hoan toan.
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Hinh 1. Sw phat trién ctia té bao Vero trén 2 loai gia mang vi thé
Cytodex 1 va Cytodex 3.

Trong cac hé thong binh khuéy spinner nudi cy, hat
Cytodex 1 thuong duoc cay voi mat do t6i da 5 g/l moi
truong va dat dugc nang suat t& bao xap xi 2x10° té bao/ml
trong 4 hodc 5 ngay nudi cay [7], tuong dwong véi niang suat
ctua chung t6i dat dugc trong khi nghién cru nay st dung
mat do hat thip hon 1a 2 g/l.

Nudi cdy té bao Vero trén hé thong wave bioreactor véi
gid thé Cytodex 1

V6i nhitng wu thé ciia nudi ciy té bao trén gia mang vi
thé trong hé thong huyén phu, khao sat viéc st dung 2 loai
gia mang vi thé la Cytodex 1 va Cytodex 3 trén hé¢ thong
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binh khudy cho thdy hat Cytodex 1 c6 hiéu qua nudi ciy
cao hon v&i mat do té bao cao hon trong mot don vi thé
tich. Dya vao d6, nhom nghién ctru tiép tuc khao sat viée
nudi cly té bao Vero trén hé théng nuodi cay lic nham tang
thé tich nuoi cdy va chii dong trong khau kiém soét cac diéu
kién nudi cy.

Té bao Vero duoc céy vao vGi mat do 5x10° t& bao/ml.
Ngay thir 1 va 2 sau nudi cdy, mat do té bao c6 xu hudng
giam do ty 18 bam dinh trén cc gia mang vi thé khong dat
100% va day la giai doan té bao chua ting sinh nhiéu. Ngay
thir 3 dén 5 sau nudi cdy 1a giai doan tang truong pha log,
sau 5 ngay nudi cdy (hinh 2), té bao phu déu gia mang vi
thé va dat mét do trung binh dat 3,2x10° té bao/ml, sau do
su phat trién cua té bao c6 xu hudng ting truéng chim lai
va giam do da dat mirc do phu kin bé mat gia mang vi thé.

Hat Cytodex thuong dugc su dung voi mat do 0,5-5 g/l,
néu c6 su bd sung moi truong thich hop, kiém soat khong
khi va pH c6 thé sir dung nhiéu hon 5 g/ [8]. Trong nghién
clru nay, voi hé thong Wave bioreactor, ching t6i sir dung
mat do hat 5 g/l va dat mat do té bao trung binh 3,2x10° té
bao/ml, twong duong véi nghién ciru sir dung hé théng lic
Wave bioreactor tuong tu trudc day [9].
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Hinh 2. Mat d6 té bao trén hé théng Wave bioreactor.

Khdo sdt lidu giy nhiém t6i wu va thoi gian thu hoach
virus

Liéu giy nhidém cua virus 1a s6 virus cin dwa vao trén
tong sO té bao, can khao sat dé xac dinh lidu gdy nhiém
tdi wu nham dat duoc hiéu qua lay cao nhét, hay noi cach
khéc 1a thu dugc luong virus cao nhét phuc vu cho viéc san
xuit khang nguyén. O day chung t6i khao sat cac lidu gay
nhiém 0,1, 0 ,01, 0,001, 0,0001 va 0,00001 TCID; /te bao
trén chai nudi cdy chir T. Két qua khao sat cho thay, tai lleu
gy nhiém 0,1 va 0,01 TCID, /te bao, hi¢u gia virus ting rat
nhanh vao ngay thir 1 sau gay nhlem va dat cyc dai vao ngay
thir 2-3 sau gy nhiém véi hiéu gid trung binh dat khoang
7 TCID, /ml. Véi liéu gdy nhiém 0,001 TCID, /té bao, hiéu
gid virus dat tang chdm hon, sau ngdy tht 3 hiéu gia virus
moi dat cao nhét tai muc khoang 7 TCID, /ml. Vi cac lidu
gy nhiém 0,0001 va 0,00001 TCID; /te bao hiu gia virus
tang chdm nhét, sau 5 ngay nudi cay hleu gia dat cao nhét



s Khoa hoc Y - Duoc | Y hoc du phong

véi trung binh khoang 10* TCID, /ml va glam dan nhing
ngay sau do. Hi¢u gia virus dat du’oc sau nudi cay lidu gay
nhlem 0,00001 va 0,0001 TCID, /te bao khong co khac biét
vé mit thong ké. Tuy nhién, du:orng cong tang trudng cua
virus sau gay nhiém & lidu gy nhiém 0,00001 nam thap
hon so véi liéu 0,0001 TCID; /te bao (hinh 3) thé hién xu
hudng giam dan cua sy ting truo‘ng nén ching tdi chon lidu
gay nhiém 0,0001 TCID, /ml dé trén hé thong nuoi ciy san
xuat khang nguyén.

Log,,TCID, /ml
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Hinh 3. Sy nhan Ién cla virus véi cac liéu gay nhiém khac
nhau.

Két qua nay ciing dugc ghi nhan boi nhidu nghién ctru
trudce day, khong chi vai virus EV71 ma con voi nhiing virus
khac sau qua trinh thich nghi trén dong té bao nuéi cdy nhu
virus ctim [10, 11]. Nguyén nhan duoc ly gidi 1a khi dugc
gdy nhidm véi liéu gdy nhiém cao, ngay lap tirc cac virus
dugc cdy vao s& xam nhap toan b cic té bao trong chai
nudi cay dan dén hiéu gia ting 1én rat nhanh, tuy nhién khi
toan bo t& bao bi xdm nhép va pha huy nhanh chéng, ching
s& khong thé tiép tuc nhan 1én thém trong binh nudi cly lam
c4c virus vira sinh ra khong con té bao dé x4m nhap dan dén
viéc mic du ting sinh rt nhanh nhung hiéu gi4 virus khong
cao. V6i nhitng liéu gay nhiém du nho 10°-10° TCIDSO/té
bao, khi méi bat dau dugc gdy nhiém, chi mdt lugng nho
cac té bao bi xam nhép, cac té bao khoé manh con lai s& tiép
tuc tang sinh 1ap vao khoang trong cua cac té bao da chét,
nhd d6 ma cac thé hé virus vé sau van con té bao dé xam

nhap nhiéu vong doi hon dan dén higu suat ting sinh cao
hay virus s€ dat hi€u gia cao hon.

Khdo sdt thoi diém thu hoach virus trén hé thé'ng Wave
bioreactor

Thong thuong trén cac hé thong nudi ciy khong huyén
phu nhu chai chit T hay chai xoay, virus s€ dugc thu hoach
khi cac té bao da bi xam nhap va pha huy hoan toan. Tuy
nhién trén cac hé thong nudi cy huyén phu, viéc quan sat
té bao khong thuan tién nén can xac dinh thoi gian thu mau
t6i vu dé chu dong va chudn hoa cac khiu cia quy trinh.
Véi liéu gay nhiém tbi wu da duoc x4c dinh & trén 1a 0,0001
TCIDSO/té bao, ching t6i tién hanh khao sat th(‘)r,i gian thu
mau cho san lugng virus cao nhat trong nudi cay trén hé
thdng lic Wave bioreactor.

Két qua khao sat hiéu gia virus theo thoi gian trén hé
thdng Wave bioreactor cho thdy, sau 2 ngay nudi ciy virus
dat hiéu gid 10%-10* TCID, /ml va tiép tuc ting cho dén ngay
thir 5 Eiat hi¢u gia cao nhat ~10° TCID, /ml, sau d6 hi¢u gia
virus 6n dinh va c¢6 xu hudng giam (hinh 4).
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Hinh 4. Th&i gian nhan l1én cha virus trén hé théng Wave
bioreactor.

Nhu vay, ching t6i chon mdc thoi thoi thu hoach virus 1a
vao ngay thir 5 sau gay nhiém, khi hau hét cac t& bao da bi
virus huy hoai (hinh 5). Trong nghién ctru cua J.Y. Chang va
cs (2012) [12], virus EV71 dugc nudi cdy trén té bao Vero
trong hé thong chai xoay véi liéu gay nhiém 10 TCIDSO/té

Hinh 5. Sw huy hoai bao sau gay nhiém virus. (A) Té bao Vero trén cac hat microcarrier tai thoi diém gay nhiém virus; (B) Té bao Vero
bi virus xam nhap va huy hoai sau 5 ngay nuéi cdy; (C) Hinh anh virus EV71 trong dich nuéi ciy dwoc chup dudi kinh hién vi dién tc
truyén subt (vi tri mdi tén).
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bao, hi¢u gia virus cling dugc ghi nhan tang nhanh tir ngay
ngay thir 2 va dat dugc cao nhat vao ngay thir 5 sau giy
nhiém véi khoang 3-5x107 TCID, /ml.
Keét luan

Tir viéc khao sat hiéu qua nudi cdy trén cac loai gia
mang vi thé khac nhau, chung t61 da chon dugc hat Cytodex
1 va tng dung vao hé théng nudi ciy Wave bioreactor. Trén
hé théng nay, nang suét té bao Vero dat duoc cao nhit 1a
3,2x10° té bao/ml. Lidu gy nhiém t6i uu dugc xac dinh 1a
0,0001 TCID,/ml, hi¢u gia virus EV71 trén h¢ théng Wave
bioreactor dat ~10° TCID, /ml sau 5 ngay nudi cay. Hi¢u

qua nay co thé ing dung trong viéc san xuat khang nguyén
cho vdc xin EV71.

LOI CAM ON

Chung st dung trong nghién ctru dugc cung cp boi
Phong Xét nghiém virus duong rudt, Vién Pasteur TP HO
Chi Minh. Céc tac gia xin tran trong cam on.
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