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TOM TAT

Trong nghien cuu nay, chiing t6i da tién hanh t6i uu quy trinh nudi cdy té bao BHK-21 dang
treo trong hé thong ndi 1én men, gdy nhiém virus 16 mém long moéng (LMLM) type A va thu
hoach khang nguyén dat yéu cau k¥ thuat phuc vu san xut vacxin vo hoat nhii dau. Té bao BHK-
21g10ng gbc da nudi, cay chuyen lién tiép qua nhiéu doi, duoc chuyén vao hé thong ndi nudi.
Té bao phat trlen nhanh vé so luong va dat mat do 16n nhat 1a 2,8 x 10° cell/ml tai thoi diém
36h sau nudi cdy. Tién hanh giy nhiém ching virus LMLM A-AVAC 1, A-AVAC 2 véi liéu gay
nhiém duoc xac dinh tai gia tri 0,005 MOI dé thu dugc khang nguyén c6 hiéu gia vius 16n hon
10" TCID, /ml. Chung t61 dd chuan d6 hiéu gia virus theo thoi gian va dat duoc ket qua hi¢u
gia virus cao nhat 10777 TCID,/ml ¢ thoi diém tir 18h dén 24h. Thoi gian nay la mbc thich hop
nhat dé thu hoach khang nguyen LMLM cua 2 chiing, type A dat yéu cau chat luong, 1a tién dé

san xuét vacxin vo hoat nhii dau phong bénh LMLM.

Tir khéa: LMLM, khang nguyén, té bao BHK-21 dang treo, MOI (lidu gay nhiém), ndi 1én men.

Determination of appropriate time to havest FMD antigen,
type A in fermentation pot system

Nguyen Hong Thu, Dong Thi Hong Lien, Dong Van Truong,
Cao Van Hung, Dao Thi Linh, Vu Duc Hanh, Trinh Dinh Thau,
Duong Hong Quang, Lai Thi Lan Huong, Bui Tran Anh Dao, To Long Thanh

SUMMARY

In this research, we conducted the experiments to optimize the process of culturing BHK-
21 suspension cells in the fermentation pot system and then infected FMD virus, type A
and harvested the antigens meeting the technical requirements to serve for the production
of oil inactivated vaccines. The BHK-21 seed cells were cultured continuously through many
generations, then transferred to the culture tank system. The maximum cell growth in number
and density was 2.8 x 10° cells/ml after 36 hours. This was the time to infect FMD virus A-AVAC
1, A-AVAC 2 with the infectious dose was determined at 0.005 MOI to obtain antigens with virus
titer greater than 107° TCID, /ml. We titrated the virus titer by time and achieved the highest
viral titer of 10777 TCID, /ml at the time from 18 hours to 24 hours. This time was the most
appropriate milestone to harvest FMD antigens of 2 trains, type A meeting quality requirements,
which is a prerequisite for production of FMD oil inactivated vaccine.

Keywords:FMD, antigen, BHK-21 suspension cells, MOI (multiplicity of infection), fermentation
tank system.

I Cong ty RTD
% Hoc vién Nong nghiép Viét Nam
3 Hoc vién cao hoc K28, khoa Thua y, Hoc vién Nong nghiép Viét Nam

14



KHOA HOC KY THUAT THU Y TAP XXVII SO 3 - 2021

I. PAT VAN PE

Bénh 16 mom long moéng (LMLM) 1a mot
bénh truyén nhiém nguy hiém do virus thudc ho
Picornarviridae gy ra (OIE, 2017). Bénh lay lan
nhanh, manh, thuong xay ra o thé ca”ip tinh, co
thé lay lan trong pham vi mot nu6e hodc nhiéu
nudc, sur lay lan khong chi do tiép xtic ma con qua
nhiéu dudng lay nhiém khac, ké ca qua khong khi
(Grubman va Baxt, 2004). Bénh LMLM duoc
OIE xép dau tién trong danh muc bang A cac bénh
truyén nhidm nguy hiém ciia gia stic, gia cAm. Bénh
gay thiét hai nghiém trong vé kinh té va anh huong
dén thuong mai, dac biét 1a viéc budn ban dong vat
va san phdm c¢6 ngudn gde dong vat (Rodriguez va
Grubman, 2009). Viéc phong chéng bénh LMLM
& nhiéu nudc d tro thanh mot chinh sach rat quan
trong, nhat 1a trong thoi dai cta kinh té thi truong.

Hién nay, ¢ Viét Nam bénh xay ra quanh
nam, viéc phong chdng dich bénh con gip nhiéu
khé khin do phu thudc rat 16n vao viéc nhap
khau vacxin. Chinh vi nhiing 1y do cép thiét
trén, ching t6i da tién hanh nghién ctru san xudt
vacxin noi dia dé viéc phong chéng dich duoc
hiéu qua. Xuyén sudt qua trinh nghién ctru va
san xuat thir nghiém, chung t6i danh gia viéc
xac dinh thoi diém thich hop dé thu hoach
khang nguyén LMLM la tién dé chinh, 1a khau
quan trong nhét trong toan bo quy trinh san xuét
vacxin v6 hoat nhii diu phong bénh LMLM.

II. NOI DUNG, NGUYEN LIEU VA
PHUONG PHAP NGHIEN CUU
2.1. Ngi dung

- Téi wu quy trinh nudi ciy té bao BHK-21
dang treo trén hé théng ndi 1én men.

- Lua chon lidu gdy nhiém (MOI) thich hop
virus LMLM type A trén té bao BHK-21 dang
treo cho hi¢u gia virus (TCID,) cao nhat.

- Xéc dinh thoi diém thich hop dé thu hoach
khang nguyén LMLM type A trén hé théng noi
1én men.

2.2. Nguyén li¢u

- Gidng virus LMLM: 2 ching giébng A/
FMD/AVAC-1 (ky hi¢u A1) va A/FMD/AVAC-
2 (ky hiéu A2) do Céng ty cb phan phat trién
cong nghé nong thon (RTD) phén lap voi hiéu
gia dat t6i thiéu 107 TCID, /ml.

- Té bao BHK-21 dang treo

- Té bao BHK-21 dang mét 16p.

2.3. Phuwong phap nghién ciru
2.3.1. Phuwong phdp dém té bao

Str dung Trypan blue 1% pha trong PBS
(khong chua Ca?, Mg*"). Pha loang 100ul
huyén phu té bao v6i 100pl trypan blue, tron
déu, 1am kho budng dém Neubauer sau d6 ép
lamen dinh vao budng dém. Chuyén 10ul dich
té bao da nhudém vao budng dém. Bém s té bao
song trong 4 6 vudng 16n ¢ 4 goc va 1 6 trung
tam (hinh 1). Tinh toan sé lugng té bao song
theo cong thuc:

C =axmx1/5x10*
Trong do6:
C: s6 lugng té bao/ml
a: tong s6 t& bao dém dugc trong 5 6 vudng 16n
m: d6 pha lodng giita mau va trypan blue
1/5: gia tri trung binh té bao & mdi 6 vudng
10%: thé tich mdi 6 vudng.

Hinh 1. Cdc 6 dém té bao
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2.3.2. Chuén dé virus

Virus LMLM duoc pha lodng theo co sb 10 (tir
10" dén 10®) trong méi truong DMEM. Trén dia 96
giéng, cho 100 pl huyén dich virus vao cac giéng
tuong ung. Sau do, cho tiép mdi giéng 100 pl té
bao, lac nhe, 1 dia va theo doi trong 5 ngay. Poc két
qua, ghi so giéng c6 CPE.

Xéc dinh chi 6 TCID,, (liéu gay nhiém 50%
té bao) bang phuong phap chuan d¢ virus trén
te bao BKH-21 dang treo theo cong thic cia
Spearman va Karber (1908) nhu sau:

TCID,,= X, +d/2-dx }i/n

Trong do6:

X, nong do pha loing cao nhat ma tai do té
bao c6 bénh tich 1a 100%

d: khoang cach pha loang

i giéng té bao co bénh tich tir ndng do X,

n: s giéng té bao gay nhiém & mdi ndng do
2.3.3. Xdc dinh liéu gdy nhiém (Multiplicity of
infection - MOI)

MOI = s6 PFU gy nhiém/tong sd té bao gay
nhiém

Hé s6 tuong quan TCID,,va PFU dugc tinh
theo cong thirc (Cell Biology Protocol):

PFU/ml =0,69 x TCID_,

Tién hanh giy nhiém virus 16 mom long
moéng & cac lieu 0,1 MOI; 0,01 MOI; 0,005 MOI
va 0,001 MOI Ién t&€ bao BHK-21 dang treo.

Qua trinh nay duoc thyc hién ti thiéu 3 1an,

thu nhan két qua, tinh toan va xu ly s6 lieu dé
xéc dinh dugc liéu gay nhiém thich hop nhat.

2.3.4. Xir Iy 56 li¢u

Toan bd s lidu duge xir ly béng cac ham
ctia phan mém Excel 2020 va dd thi ham s trén
Excel 2020.

III. KET QUA VA THAO LUAN

Sau qua trinh phuc hoi té bao va ciy chuyén
doi, chiing t6i tién hanh tdi wu quy trinh nudi
ciy té bao BHK-21 dang treo trén hé thong noi
1én men. Theo Han va cs. (2016), t& bao BHK-
21 va PK-15 1a mé hinh té bao Iy tuong dé
nghién ctru vé bénh LMLM va phat trién vacxin
phong bénh.

3.1. Xac dinh mat d9 té bao va gia tri pH sau
cac thoi diém nubi cdy

Dé san xuit khang nguyén LMLM véi sb
luong 16n, chung toi tién hanh thi nghiém nudi
cy 30 lit té bao BHK-21 dang treo trén hé thong
ndi 1én men 100 lit v6i lrong té bao nudi cay ban
dau c6 dinh 14 5,0x10° té bao/ml va sir dung
mdi truong DMEM c¢6 b sung 5% FBS. Noi
dugc van hanh véi tée d6 khudy 90 vong/phut;
lwu lwong khi 0,5 lit/phat; pH ban dau = 7,0
+0,1. Qua trinh dugc thuc hién 5 lan & cung
diéu kién nudi.

Tai thoi diém 12 gio, 24 gio, 36 gio, 48 gio,
60 gid va 72 gid sau khi nudi cdy, tién hanh lay
mau dé kiém tra mat do té bao BHK-21 dang
treo véi két qua thu duoc nhu ¢ bang 1.

Bang 1. Két qua trung binh ctia mat do té bao va dé pH qua 5 lan thi nghiém

The&i gian nudi Mat doé Thoéng s6 k¥ thuat ndi 1én men

(h) (x108 TB/ml) pH 5 d6 Khud

Toc do khuay (rpm) Co, o,
12 0,84 7,14 90 80 -
24 1,76 7,26 90 80 -
36 2,80 6,87 90 80 -
48 2,71 6,82 90 80 -
60 2,62 5,85 90 100 -
72 2,56 5,80 90 150 -
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Béng dir liéu trén cho thiy ¢ giai doan 12-
36 gio sau nudi, t& bao phat trién nhanh vé sb
luong va dat mirc 16n nhit tai thoi diém 36 gio.
Sau d6 s6 lugng té bao khong ting va bat dau c6
xu huéng giam tir 2,80x10° TB/ml xudng con
2,56x10° TB/ml tai thoi diém 72 gid sau nudi.
Nghién ciru san xuat vacxin LMLM type O cia
cong ty RTD ciing cho cac két qua twong tu.

Két qua kiém tra sy phat trién va dém s6
lugng tai cac thoi diém, t& bao BHK-21 dang
treo phat trién t6t va dat mat do yéu cau sau 36
gio nu01 cay (2,8x10° TB/ml). Trong cung diéu
kién vé nhiét 6, mdi trudng nudi ciy, ndng do,

pH, té bao BHK-21 phat trién tot, khong bi tap
nhiém va kich thudc té bao déng déu nhau.

3.2. Xac dinh liéu gdy nhiém (MOI) virus
LMLM type A trén té bao BHK-21 dang treo
cho TCID_ cao nhit

Tai thoi diém nudi céy té bao dat mat do cao
nhat, tién hanh giy nhiém hai chung A1 va A2
v6i cac gia tri MOI khac nhau, ta c6 két qua
chuan d9 tinh hi¢u gia TCID, .

Két qua tinh TCID,; sau 72h chuén d6 duoc
thé hién qua bang 2.

Bang 2. Két qua chuan do hiéu gia TCID,,

Lieugay  Chung gay Lan 1 Lin 2 Lan 3 Lin 4 Lin 5 Trung
nhiéem nhiém binh
A1 1 06,421 1 06,3 1 06,425 1 06,325 1 06,4 1 06,37
0,1 MOI

A2 1 06,345 1 06,4 1 06,425 1 06.375 1 06,445 1 06,34
A1 1 07,28 1 07,3 1 07,25 1 07,345 1 07,445 1 07,32

0,01 MOI
A2 1 07,3 1 07,33 1 07,28 1 07,28 1 07,34 1 07,31
A1 1 07,86 1 07,68 1 07.7 1 07,75 1 07,65 1 07,69

0,005 MOI
A2 1 07,73 1 07,75 1 07,64 1 07,71 1 07,76 1 07,72
A1 1 07,15 1 07,25 1 07,18 1 07,09 1 07,12 1 07,32

0,001 MOI
A2 107,2 107,22 107,16 107,19 107,17 107,19

Qua sb lidu trén, huyén dich khang
nguyén LMLM c6 hiéu giad virus 1é6n hon
107 TCID, /ml khi lya chon lidu gay nhiém
ban dau 13 0,005 MOI; cu thé 1a khi lya chon
lidu gay nhiém ban dau 1a 0,005 MOI; hiéu
gid virus chung Al dat mic 107" TCID,/
ml va hi¢u gia virus chung A2 dat muc 10776
TCID, /ml. O nhitng ndng d6 MOI khac trén
ca 2 chung, hi¢u gia virus dat dugc duoi gia
tril07* TCID, /ml; do vay ¢ nhiing nong do
gdy nhiém nay khong dap g dugc hiéu gia
virus cho san xuat vacxin.

3.3. X4c dinh théi diém thich hep dé thu

hoach khiang nguyén LMLM type A trén hé
théng ndi 1én men

Té bao BHK-21 dang treo dugc gy nhiém
timg ching giéng riéng biét véi gia tri MOI da
dugc xac dinh ¢ trén. Thi nghiém duogc lap lai
5 lan.

3.3.1. Két qud xdc dinh mdt dp té bao BHK-21
dang treo sau gdy nhiém virus

Sau khi gdy nhi®m lan luot 2 chung virus
vao hé théng ndi nuéi té bao, tién hanh theo doi,
quan sat va lay mau dém té bao. Két qua dém té
bao duogce thé hién & bang 3.

Tu bang 3 chung t6i thay sau 18h gay nhiém,
mat do té bao bang 0, chtng to trong ndi nudi
ciy khong con t& bao phat trién; hay néi cach
khéac sau 18h virus dd xAm nhiém va pha huy
hoan toan té bao BHK-21.

17



KHOA HQC KY THUAT THU Y TAP XXVIII SO 3 - 2021

Bang 3. Két qua xac dinh mat doé té bao BHK-21 dang treo sau gay nhiém

Thoi gian Mat do (x 10° té bao/ml) Théng s6 ky thuat noi
(h) A1 A2 Téc dd khudy (rpm)  CO, o,
12h 1,52 1,51 90 1200 -
18h 0 0 90 1000 -
24h 0 0 20 900 -
36h 0 0 20 900 -
48h 0 0 90 900 -

3.3.2. Xdc dinh hiéu gid virus sau gy nhiém

Tién hanh ldy miu huyén dich ting thoi

diém sau gay nhiém d€ chuan d¢ hiéu gia virus,

Kkét qua dugc thé hién & bang 4.

Bang 4. Két qua chuan dé virus sau gay nhiém (TCID,,/ml)

Thoi Lan 1 Lan 2 Lan 3 Lan 4 Lan 5
gian A1 A2 A1 A2 A1 A2 A1 A2 A1 A2
12h 1042 10418 10421 10419 10430 40413 404 10468 104 101"
18h 10778 10776 40778 10777 10776 10772 10777 4Q77® 1077 4Q777
24h 10765 1076 40768 1077 1077t 107 10776 qQ7e 10774 10774
36h 10678 1088 40570 10884 40067 Q884 10885 qQess 10881 1Q6
48h 10564 105% 10568 1QS°' 1055 10877 1057 10577 10562 1059

Gia tri trung binh hi¢u gia virus 2 ching
duoc thé hién & bang 5.

Bang 5. Hiéu gia virus trung binh ctia 2
chung theo théi gian

Thc‘y(ih?ian A1 A2
12 10431 1042
18 10777 10776
24 107" 107"
36 10676 10888
48 10568 10587

Tu bang 4 va 5, chung t6i xay dung duong
cong sinh truéng cua 2 chung LMLM type A
(hinh 2).

18

Téc do sinh trudng virus & timg thoi diém
ctia 2 ching 1a nhu nhau. Sau khi giy nhiém
2 ching virus, ching t6i da 1iy mau theo thoi
gian va chuan do hiéu gia virus, tir két qua
thu nhan dugc va hién thi trén biéu dd cho
thay hiéu gia chung A1 va A2 dat cao nhat tai
thoi diém 18h voi hidu gia 1an luot 1a 10777 va
10776, sau 18h hiéu gia virus ca 2 chung giam
dan theo thoi gian.

Nhu véy, toe do sinh truong ctia 2 chung virus
LMLM type A trong nghién ctru twong d6i dong
d&u. Thoi diém thu hoach khéng nguyén t6i wu dbi
Vv6i cac chung virus LMLM type A 1a tir 18h dén
24h sau khi gay nhiém. Mat do té bao ciing giam
dan va ty 1¢ nghich véi hidu gia virus ctia huyén
dich khang nguyén.
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Hinh 2. Bwong cong sinh trwedng cua 2 ching virus LMLM A1 va A2 (trung binh 5 Ian)

IV. KET LUAN

Té bao BHK-21 phat trién nhanh vé s6 luong
tur giai doan 12-36h nudi cay véi mat d6 1on nhat
& thoi diém 36h dat 2.8 x 10°té bao/ ml.

Liéu gay nhiém thich hop cta chung virus
LMLM type A 1a 0,005 MOI dé thu duoc khang
nguyén c6 hi¢u gid vius 16n hon 107°TCID_/ml.

Thoi diém thu hoach t6i vu trén hé théng ndi
1én men doi voi ching virus LMLM type A 1a tir
18h dén 24h sau khi gay nhiém.

Loi cam on: Kinh phi thyc hién nghién ciru
nay dira trén dé tai: “Nghién citu, san xudt
vacxin vé hoat nhii dau phong bénh 16 mom
long mong type A cho gia suc” do Bé Khoa hoc
va Cong nghé Viét Nam cdp. Chiing t6i xin giri
1o cam on chdn thanh dén Céng ty ¢é phan va
phat trién cong nghé néng thén (RTD) va cdc
16 chirc ca nhén da tan tinh giup do thuc hién
nghién ciru nay.
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