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DANH GIA HIEU QUA BAT HOAT VIRUS LG MOM LONG MONG CUA

BINARY ETHYLENEIMINE TRONG SAN SUAT VACXIN THUONG MAI
Lé Thi Xiém', Cao Vin Hung', Lai Vian Pam?, Ngé Thi Thu Thdo’,
Pham Héng Trang?, Lai Thi Lan Huwong’, Bii Tran Anh Pao?, Té Long Thanh?
TOM TAT

Nham xic dinh nong d binary ethylenimine (BEI) phu hop cho san xuét vacxin 16 mém long
moéng type O trén quy md cong nghiép, ching t6i da tién hanh thir nghiém d4nh gi4 anh huéng cua
néng do BEI dén murc dd giam hiéu gia virus, thoi gian bét hoat hoan toan va tinh an toan theo thoi
gian bat hoat. Két qua thir nghiém voi 4 néng do BEI (0,5; 1; 1,5 va 2 mM) cho théy muc do giam
hi¢u gla virus dao dong trong khoang 0,2 dén 0.8 Ig TCID, /ml/gw Thoi gian bat hoat hoan toan
giam dan kh1 nong do BEI ting 1én twong img v6i 49 gio 0 nong d6 0,5 mM va rit ngan con dudi
22 gi & ndng do trén 1 mM. Panh gia thoi diém an toan trén té bao BHK21, 16 xtr Iy BEI ndng do
0,5 mM cho két qua an toan sau 32 gio bat hoat. Thoi gian dat chi tiéu an toan 1a 20 gio d6i véi 16
xtr Iy BEI nong d¢ trén 1 mM. Béng thoi v6i nong do trén 1 mM, thoi diém an toan duoc xac dinh
1a khong c6 sy thay doi dang ké. Nhu vay, chung t6i khuyén céo sir dung BEI nong d6 1 mM trong

bat hoat virus LMLM dbi v6i quy mo san xuét vacxin cong nghiép sé cho hiéu qua bat hoat tdi uu.

Tir khéa: L& mdm long mong, type O, binary ethyleneimine, bat hoat, vacxin.

Evaluation on foot and mouth virus inactivation efficacy of
binary ethylenimine (BEI) in commercial vaccine production

Le Thi Xiem, Cao Van Hung, Lai Van Dam, Ngo Thi Thu Thao,
Pham Hong Trang, Lai Thi Lan Huong, Bui Tran Anh Dao, To Long Thanh

SUMMARY

Titration curve, complete inactivation time and safety efficacy were assessed for defining the
concentration of binary ethylenimine (BEI) in inactivation of foot-and-mouth disease virus, type O in
commercial vaccine production. The inactivation rate ranged from 0.2 to 0.8 Ig TCID,/ml/hour were
obtained using BEI with morality 0.5, 1, 1.5 and 2 mM. The complete inactivation time reduced
corresponding to the higher concentration of BEI, it was occurred at 49 hours post inactivation using
0.5 mM BEI and shortened to less than 22 hours at concentration above 1 mM. Safety assessment on
BHK21 cells revealed the compatible results. The durations to reach safety target were 32 and 20 hours
after inactivation using BEI with concentration of 0.5. and 1 mM, respectively. Morover, there were no
significant different results achieved when increasing concentration of BEI. We recommend using BEI
with morality 1 mM for optimal inactivation efficiency in FMD industrial vaccine production scale.

Keywords: Foot and mouth disease, type O, binary ethyleneimine, inactivation, vaccine.

I. PAT VAN PE 2018). Bénh do virus LMLM gy ra, la mot RNA
‘ s kho . . hude ho Pi .

Bénh 16 mdm long méng (LMLM) Ia benh  YA"uS khong €6 v6 boc thude ho Piconaviridac,

truvan nhidm neuv hitm ciia done Vit mone eube chi Aphthovirus. Quan sat dudi kinh hién vi dién

chin ahur tru, bo, lon, 46, olr, huow, nai g(%)liE , virus LMLM ¢4 dudng kinh khodng 25 nm

R P ’ (Bachrach, 1968). Bang phuong phap huyét thanh

I Cong ty RTD hoc, da xac dinh dugce 7 serotype virus LMLM bao

2 Hoc vién Nong nghiép Viét Nam

3 Hoc vién cao hoc K28, Khoa Thi y, Hoc vién Nong nghiép Viét Nam

4 Pai hoc Tha y, Pai hoc Qubc gia Chungbuk
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gdm O, A, C, SAT1, SAT2, SAT3, Asial va nhiéu
subtype khac ctia mdi serotype (Bachrach, 1968;
Knowles va Samuel, 2003). Ty 1& dot bién cao cua
virus LMLM cling sy gia ting nhanh chéng quan thé
virus 1a do polymerase ma hoa RNA ciia virus thiéu
co ché doc stra, day dugc cho 13 nguyén nhan din
t6i sy tién hoa nhanh chong cta virus nay (Haydon
et al., 2001; Domingo et al., 2002; Domingo et al.,
2005). Brehm va cs. (2008) cho thdy ring vacxin
LMLM khéng c6 kha ning tao mién dich chéo,
do d6 khong c6 kha nang bao ho con vat chong lai
ching virus LMLM khac véi chung virus vacxin.
Vi vy, qua trinh phat trién vacxin LMLM can phai
can nhic dén kha nang dot bién cao dan dén su da
dang khang nguyén ctia virus LMLM (Klein, 2009).

Tai Viét Nam, dich bénh LMLM xay ra
thuong xuyén véi dién bién phirc tap gy thiét hai
16n vé kinh té, xa hoi. Nguyén Thu Thuy va cs.
(2014) da phan tich bo gen cua virus LMLM luu
hanh tai 3 tinh Lang Son, Nghé An va Kontum
cho thay sy luu hanh ciia serotype O va A. Béo
céo thong ké su luvu hanh coa virus LMLM trén
dan trau bo tai Viét Nam tir 2016 dén 2019 cia
Cuc Thi1y cho thiy c6 su luu hanh cta 3 serotype
0, A va Asia 1, trong d6 serotype O 13 phé bién
nhét v6i 3 subtype da dugc xéc dinh 1a O-Cathay,
O-SAE/Mya-98 va O-ME-SA/PanAsia (Cong
van s6 12/TY-DT ngay 3/1/2019 ctia Cuc Tha y).
Nhing két qua nay tao ngudn virus du trir phuc
vu cho cong tac san xuat vacxin.

Vén dé hiéu qua bao ho ctua vacxin LMLM
12 mot thach thire 16n ddi véi cac nha khoa hoc
trén thé gigi trong d6 co Viét Nam. Vacxin
tiéu phan hodc vacxin vo thuin khiét ciia virus
LMLM da dugc chirng minh lakémhiéu qua hon
s0 voi vacxin toan phan san xudt tir virus séng
bét hoat (Keeling et al., 2003; Grubman, 2005;
Paton et al., 2005; Paton et al., 2006; Arnold
et al., 2007; Brehm et al., 2008; Uttenthal et
al., 2010). Cac chit bat hoat duoc sir dung phé
bién hién nay nhu ethyleneimine, N-acetyl
ethyleneimine hodc binary ethylenemine - BEI
(Bahnemann, 1974). Kamel et al. (2019) cho
biét vacxin bat hoat sir dung BEI ¢6 kha ning
sinh mién dich tuong duong véi vacxin bét
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hoat bang cic chit bat hoat khac. Ngoai virus
LMLM, BEI dugc biét dén nhu 13 mot chat bat
hoat cho rat nhiéu virus khac nhu Ross river
virus (RRV) (Aaskov et al., 1997), sheep pox
virus (Awad et al., 2003), Newcastle discase
virus (Buonavoglia et al., 1988).

Trong khudn kho chuong trinh san xuat vacxin
LMLM, ching tdi tién hanh xac dinh anh huéng
ctia BEI dén tinh khang nguyén ciia virus LMLM
thong qua danh gid dudng cong bat hoat ctia virus
& cac ndong d6 BEI khac nhau, tir d6 xay dung quy
trinh bét hoat virus LMLM trong san xuét vacxin
thuong mai.

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

2.1. N¢i dung nghién ciru

- Nghién ctru ndng d6 hoa chat bat hoat phu
hop vé6i quy trinh san xuit quy mé cong nghiép.

- Nghién ciru thoi gian bat hoat téi wu phi
hop voi quy trinh san xuat quy moé cong nghiép.

2.2. Nguyén li¢u

- Gidng virus LMLM: O/FMD/Avac-3 (ky
hiéu O3)

- Hoa chit st dung trong nghién ciru:
2-Bromoethylamine hydrobromide (BEA) 95%,
NaOH 0,2N; Na SO, (Merck, buc).

2.3. Phuwong phap nghién ciru
2.2.1. Sin xudt khdng nguyén

Gay nhiém té bao Baby Hamster Kidney
(BHK21) dang treo bang gidng vius O3 &
diéu kién 36°C, pH=7,2 — 7,6. Sau 18 - 24 gid,
quan sat té bao c6 bénh tich (Cytopathic effect
- CPE) dat khoang 90 - 100% thi dung nudi
ciy va thu hoach huyén dich virus. Hiéu gia
virus dugc tinh bang lidu gy nhiém 50% té
bao BHK21 (TCID,/ml) theo cong thirc cua
Kérber (1931). Nhitng mé c6 hi¢u gia virus
t6i thiéu 7lg TCID,, (L& Pinh Quyén, 2017)
dugc su dung dé bat hoat vdi cac nong d BEI
khac nhau.
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2.3.2. Bit hoat virus bang BEI (Bahnemann,
1975)

Dung dich BEI dugc chuén bi b'fmg cach
thém mudi BEA vao dung dich NaOH 0,2N da
duoc lam am trude.

Huyén dich virus LMLM (7lg TCI[)SO) duoc
trdn véi dung dich BEI dam bao dat cac nong d6 0,5
mM; 1 mM; 1,5 mM va 2 mM. Sau d6 huyén dich
virus va BEI dugc khudy déu & nhiét do 37°C trong
36 gio. Mau virus duogc thu thap sau moi 4 gio, mau
virus duoc trung hoa lugng BEI con ton du bing
Na,S O,va lic déu trong 1 gio, mau duoc giit lanh
4°C cho dén khi tién hanh thir nghiém tiép theo.

2.3.3. Kiém tra higu gid virus theo théi gian
vo hoat

Té bao BHK21mét 16p duoc chuén bi trén khay
96 giéng. Mau virus can xac dinh hiéu gia dugc
pha lodng theo co s6 10 roi dem gay nhidém 50pl/
giéng. Sau 1 gio 1, bd sung méi truong Dulbecco’s
Modified Eagle Medium (DMEM - Gibco, USA),
10% fetal bovine serum (FBS - Gibco, USA).

Theo ddi CPE 2 lan/ngay bang kinh hién vi soi
nguoc (Optical, Italia). Gia tri TCID,, dugc tinh
theo phuong phap Spearman-Kérber (1931).

2.3.4. Xét nghiém tinh vé hai

Dé kiém nghiém két qua vo hoat, tién hanh lay
mau trude khi vo hoat va sau mdi 4 gio trong qué
trinh vo hoat. Mau virus dugc trung hoa va giir
lanh 4°C trong khi chd thir nghiém. Mau virus
gdy nhiém 1én té bao BHK21 mét 16p va danh
gia CPE, huyén dich virus duoc coi la vo hoat
hoan toan néu khong c6 kha ning giy bénh tich
té bao trong 2 doi cdy chuyén lién tiép.

2.3.5. Xir ly 56 liéu

S liéu duogc xir Iy bang phuong phéap thong
ké sinh hoc st dung phan mém Excel.

III. KET QUA VA THAO LUAN
3.1. Két qua hiéu gia virus theo thoi gian vo
hoat

Két qua hiéu gia virus theo gior vo hoat véi cac
nong d6 BEI khac nhau dugc thé hién ¢ hinh 1.

O/FMD/Avac 3 - BEI 0,5 mM E O/FMD/Avac 3 -BEI 1 mM
e -
E .00 21000 T T i
"3“* .. é" & y=-0.613 TATEL
4 600 . 2 5o . N R 5
= . = ] " théi gian bat hoat | gid)
S . 400 Bl
S 200 *- w50 O 10 " 20 30 an
ot o = -,
a E] -~
;" G TI1-J"|‘g,J;:|!1I.'-f1t hoat | gid) %l'_"." L,
a -~
T i} 10 20 3., 40 R : . '
-Z.00 ®  Hidugiavirus(lg TI050) BB 0,5 ' (D A Hicugiavirus{lg TCIDS0) BEN 1
mld Sran mlil
400 L Linear (Hidu giavirus {lg TCIDS0) o St Linear (Higu giavirus {lg
EBEI 0,5 mll) TCIDSE) BEL 1 ml)
£ O/FMD/Avac3-BEI1,5mM E  O/FMD/Avac3-BEI2mM
=) =
do.oo & 10.00 V= 069lxF 6,741
G y=-0.6443x+ 68871 o e
= | i = =940
=5 e R*=0.9715 % 5.00 I R = 0,940
2 LS » T
I =", Thii gian bat hoat {gid) Z 'y thai gian bt hoat (gid)
= =~ = LN ~
= T =
Bo [ 10 "-.“ 20 30 it = 0 10 ~ i ] a0 a0
=5 . -y
g P a7
g g Lo ~
=100 \,\‘“ 1000 \
.“‘\ & Hidugidvirusilg TCIDEMN
15.00 e : i~ -15.00 BEI 2 il
B Hidugiavirusilg TCIDE0) BEN 1.5 = Al ~
o mld . — i
-20.00 ¢ ——— = - — — —-Linear (Higu giawvirus {lg
--------- Linear (Higu gidwirus (g TCIDEO) metL L TOIDSH BEL 2 milh
BEI 1,5 mh1) ’

Hinh 1. Hiéu gia virus LMLM theo thoi gian vé hoat
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Két qua duong tuyén tinh cho thiy, nong do
BEI cang cao thi mirc d6 giam hi¢u gia virus
cang nhanh. O ndng d6 0,5 mM; toc do giam
hi’éu gia virus LMLM tu 0,2‘lg TCIDSO/ml/gi(‘)r
dén 0,31g TCID, /ml/git; ¢ nong do 1 mM toc
do giam l}iéu gia virus LMLM tu O,S]g TCID,/
ml/gi(‘J’r dén 0,71g TCID, /ml/gio; ¢ nong d6 1,5
mM toc do giam hiéu gia virus LMLM tr 0,6lg
TCID,/ml/gi¢r dén 0,7lg TCID, /ml/gio; & nong
do 2 mM toe do giam hiéu gid virus LMLM tur
0,6lg TCID, /ml/gi¢ dén 0,81g TCID, /ml/gio.

Thir nghiém danh gia thoi gian va hiéu qua
bat hoat cua BEI v6i virus LMLM di dugc
nhiéu nha khoa hoc thuc hién trén nhiéu chung
virus LMLM luu hanh khac nhau (Barteling va
Cassim, 2004; Aarthi et al., 2004; Ali et al.,
2009; Soliman et al., 2013; Ismalil et al., 2013).
Barteling va Cassim (2004) cho biét trong diéu
kién tdi wu, do giam hi¢u gia khi st dung BEI
khoang 0,5 - 1 1g/gio va dé dam bao bat hoat
hoan toan virus thi qua trinh s€ kéo dai 40 - 48

gio. Thir nghiém bét hoat virus LMLM SAT?2,
Aarthi va cs. (2004) thdy rang & hai nong do
BEI 1a 0,4 va 1,6 mM; su khac biét ctia hiéu
qua bat hoat 1 ¢6 ¥ nghia thdng ké. Pdng thoi,
nhom tac gia cling cho thiy nong d6 ctua BEI
trén 1,6 mM khong co6 tac dung trong viée rat
ngén thoi gian bat hoat hoan toan virus. Mot thi
nghiém khac dugc thyc hién trén chiing SAT2
(Ismail et al., 2013) sir dung BEI & c4c ndng do
0,1; 0,4; 0,8; 1,2 va 1,6 mM cho théy do giam
hiéu gia vao khoang 0,53 - 1,15 lg/gio. Nhu
vay, két qua nghién ctru vé d6 giam hiéu gia khi
sir dung BEI cta chung toi phu hop véi nhiéu
nghién ctru khac da duoc cong bd trén thé gidi.

Thoi gian bat hoat 1/2 virus giam nhanh
chong khi tang nong do BEI (bang 1). Thoi gian
dy doan hoan thanh bit hoat khoang 48,9 gio
v6i nong d6 BEI 0,5 mM. O nong d6 BEI cao
hon, thoi gian bét hoat du doan sé rat ngén con
khoang 22 dén 19 gio.

Bang 1. Két qua kiém tra hiéu gia virus LMLM trong qua trinh bat hoat

Néng dé BEI (mM)

Chi tiéu kiém tra

0,5 1,0 1,5 2,0
Thoi gian bt hoat ¥4 virus (gio) 1,1 0,59 0,47 0,43
Tbc d6 giam hiéu gia (Ig TCID,,/ml) -0,2717 -0,6134 -0,6443 0,6912
Thoi gian b4t hoat hoan toan (gio) 48,9 21,7 20,6 19,2

Thoi gian bat hoat hoan toan 1a mot trong
nhiing chi tiéu can dugc xem xét boi no khong
chi phan 4nh hiéu qua cta chit/hop chat bt hoat
dong thoi quyét dinh téc do hoan thanh cia toan
bd quy trinh (Aarthi et al., 2004; Ali et al., 2009;
Ismail ez al., 2013). Khi st dung BEI & nong do
0,1 mM/37°C, mdt sb nghién ctu cho théy thot
gian bt hoat hoan toan dao dong trong khoang
15-16 gio (Ali et al., 2009; Soliman et al., 2013;
Ismail ef al., 2013). Ngoai ra, thoi gian bat hoat
hoan toan khi sir dung nong d6 1,2 mM s& giam
khoang 8 gio so véi ndng d6 0,1 mM (Aarthi er
al., 2004; Ismail et al., 2013).

Két qua cta ching t6i cho thiy su tuwong

16

dong vé rit ngan thoi gian bat hoat hoan toan
khi néng d6 BEI tang 1én. Thoi gian bat hoat
hoan toan ctia chung toi dai hon so v6i mot sd
két qua da cong bd. Piu nay co thé do chung
t6i sir dung mau trich xuat trong quy trinh san
Xuét vacxin cong nghiép, vi vay dung lugng xir
Iy mdi 16 16n hon rat nhiéu so voi dung luong
thi nghiém cua cac nghién ctru khac (200 - 500
lit/mé). Mat khac, do quy dinh kiém soat trong
qua trinh san xudt, cac 16 vacxin thwong mai
phai co it hon 1 hat virus trong 10.000 lit vacxin
v6i 16 san xuat 16n trén 1000 lit (OIE, 2018;
Bahnemann, 1975), ching toi can thém tr 8,9
gio dén 22 gid voi ndng do bat hoat tuong img
tr 2 mM Xuéng 0,5 mM. Thém vao do, su dao
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dong vé thoi gian bat hoat hoan toan c6 thé khac
nhau chiu anh hudng boi yéu t6 nodi than cua
virus - serotype khac nhau ¢ thé yéu cau thoi
gian bat hoat hoan toan khéac nhau.

3.2. Xét nghiém vé tinh vé hai (Innocuity)

Pé dam bao an toan, virus can dugc bit hoat
hoan toan. D€ co thé khang dinh lai qua trinh

bat hoat va xéac dinh thoi diém bat hoat hoan
toan khi thuc hién bét hoat béng BEI ¢ cac néng
dé khac nhau, ching t6i thuc hién xét nghiém
tinh v6 hai (Innocuity) trén méi truong té bao
BHK21 theo quy trinh di mé ta trong phan
phuong phap thi nghiém (2.3.4), két qua duoc
thé hién trong bang 2.

Bang 2. Két qua kiém tra tinh vé hai khi str dung BEI

Thei gian

bat hoat TmM

0,5 mM

1,5 mM 2 mM

(gio)

o
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+
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Ghi chii: (-) am tinh: khéong c6 bénh tich té bao (CPE) khi cdy chuyén 2 lan
(+) dwong tinh: ¢é bénh tich té bao khi cdy chuyén 2 lan.

DPéi véi cac néng do BEI khac nhau, bén
canh cac chi tiéu nhu thoi gian bat hoat hoan
toan hodc do giam hiéu gia virus theo thoi gian
bat hoat thi d6 an toan 1a mot chi tiéu quan trong
can phai dugc danh gia nhim xac dinh duogc
ndng do t6i wu cho bit hoat virus LMLM. Déi
tuong thu nghiém an toan khac nhau tuy thudc
vao ting thiét két thi nghiém khac nhau nhu té
bao BHK21 hodc chudt lang (Soliman et al.,
2013; Ismail ef al,, 2013). Tir két qua bang 2
cho thfly, 0 néng d6 BEI 0,5 mM, cac 16 khang
nguyén dat tinh vo hai sau 32 gio bat hoat, &
néng d6 BEI cao hon tir | mM dén 2 mM, virus
duoc bat hoat hoan toan nhanh hon. Sau 20 gio
bat hoat, cac 16 khang nguyén bt hoat d3 dat xét
nghiém tinh v hai cho cac 16 san xuit vacxin
thuong mai.

IV. KET LUAN

Thoi gian bit hoat hoan toan virus LMLM
bang BEI giam dan khi ting nong d6 BEI tir 0,5
mM dén 2 mM. O néng d6 1mM, virus LMLM
bi bit hoat hoan toan sau 21,7 gio va dat yéu cau
tinh v hai sau 20 gid. Két qua nay c6 thé duoc
sir dung nhu mot hudng din dé kiém soat chat
lugng trong qua trinh san xuét vacxin LMLM.

Loi cam on: Cac nghién cuu nay dua trén
dé tai: “Hoadn thién quy trinh san xudt vacxin vo
hoat nhii dau quy mé céng nghiép phong bénh
16 mom long méng typ O” do B¢ Khoa hoc va
Cong nghé Viét Nam tai tro, chung toi xin chan
thanh cam on Bo Khoa hoc va Cong nghé Viét
Nam, cong ty cé phan va phdt trién cong nghé
néng thén (RTD) va cdc t6 chirc cd nhan tin
tinh givp dé dé hoan thanh nghién ciru nay.
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