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Nghién ctru quy trinh tinh ché poliovirus phuc vu phat trién vic xin bai ligt

bat hoat

Establishment of Poliovirus Purification Procedure for the Development of Inactivated Polio Vaccine
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Tém tat

Trong bai bdo nay chung téi trinh bay két qua san xudét polivirus typ I, Il va Il dé phuc vu cho nghién ciu
quy trinh tinh ché va img dung phat trién véc xin bat hoat. Két qua cho thay sau siéu loc mat dé poliovirus
téng lén 80 I4n, hiéu sudt thu héi trung binh dat duwoc cia 3 typ la 93,54%. Sau siéu ly tdm hiéu suét thu héi
trung binh cua 3 typ dat dwoc la 60,10 %. Hiéu suét thu héi trung binh cta 3 typ poliovirus sau tinh ché qua
cét sdc ky dat 91,11 %. Sau tinh ché, poliovirus duroc bat hoat bang formalin va téng hiéu gia khang nguyén
dat dwoc cao nhat déi véi typ Nl (1,54 x 10° DU) va thdp nhét déi véi typ Il (5,36 x 10* DU). Hén dich
poliovirus sau tinh ché va bét hoat d4 dép tng yéu céu dé img dung san xuédt vac xin bai liét bat hoat ban
thanh pham.

T khoa: virus bai liét, siéu loc, siéu ly tam, vac xin bai liét b4t hoat (IPV)
Abstract

In this paper we present the results of the production of poliovirus I, Il and Ill for studying the purification
procedure and the development of inactivated vaccines. The results showed that the ultrafiltration of the
poliovirus resulted in the increase of poliovirus density over 80 times; the average recovery yield of 3 types
was 93.54%. After ultracentrifugation the average recovery yield of 3 types was achieved as 60.10 %. The
average recovery yield of 3 poliovirus types after purification through the column chromatography was 91.11
%. Following purification, the poliovirus was inactivated by formalin and the total of antigen titer was highest
for Type Il (1.54 x 10° DU) and lowest for Type Il (5.36 x 10* DU). The properties of post-refined and

inactivated poliovirus suspension meet the requirements for producing the bulk of polio vaccines.
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1. Tong quan tai li¢u

Bai” liét 1a bénh truyén nhidm cép tinh do virus
bai li¢t gdy ra. Tuy nhi€n bénh nay c6 thé phong trdnh
bang viéc sir dung viac xin. VAc xin bai liét song
udng, giam doc luc (OPV) duoc dua vao sir dung tir
nhitng nam 50 cua thé ky XX goép phan quan trong
trong viéc giam ty 1é mic va tir vong do virus bai liét
& tré em. Viét Nam la mét trong s6 cac qudc gia da
thanh toan dwgc bénh bai liét tir ndm 2000 do trén
95% tré em dwoc udng vac xin bai liét séng giam doc
lue 3 typ tOPV [1,2].

Tuy nhién trong qua trinh sir dung OPV la loali
vic xin séng udng, ngudn géc tir chung hoang dai
duoc 1am giam doc lyc do vay khi virus nhan l1én dé
quay tré lai dang doc tinh va co thé gay nén bénh bai
liét lién quan dén sir dung vac xin. Ngoai ra, diéu nay
ciling c6 thé s& gy bung phat dich [3].
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Vic xin bat liét bat hoat (inactivated polio
vaccine — IPV) da dugc nghién ctu tir nam 1955 [4].
Vic xin IPV ¢6 vu diém 1a rat an toan, khong gay ra
hién tugng bénh bai liét lién quan dén su dung Vvic
Xin [5-7]. Trugce tinh hinh do to chuc yté thé gioi da
khuyén cao cac nude dang sir dung vic xin OPV nén
tung budc chuyen sang su dung vac xin IPV (do vic
xin OPV virus van con song giam doc lyc co kha
nang quay tr¢ lai dang doc luc khi dao thdi ra moi
truong) va tién t6i sir dung hoan toan bang Vic xin
nay. O Viét Nam nghién ctru vé véc xin polio bat hoat
con it, hién nay maéi c6 mot cong trinh nghién ctiru vé
qui trinh san xuit véc xin bai liét bat hoat tir chung
Sabin trén té bao than khi va trén té bao vero (Dé tai
KC.10-24) tuy nhién hiéu qua con thép.

Yéu cau cia vic xin IPV can d¢ tinh khiét cao,
khong chtra céc tap chat, cac protein la... [3,5-7].
Poliovirus tinh khiét thu dugc can c6 hleu gia cao,
sau do6 duoc bat hoat bang formaldehyde, lwong
formandehyd ton du khong qua 0.02% thé tich ban
thanh pham thu dugc. Dé dam bao tinh an toan cua



Tap chi Khoa hoc va Cong nghé 125 (2018) 102-106

vic xin thanh pham, dat yéu cau theo quy dinh cua
Dugc dién Viét Nam IV va theo tiéu chuan caa WHO
ching t6i tién hanh nghién ctru quy trinh tinh ché
Poliovirus phuc vu phat trién vac xin bai liét bat
hoat.

2. Vit li¢u va phwong phap nghién cttu
2.1. Vatligu

Chung poliovirus typ Is 90C, typ lls 79A, typ
I1ls 88A; khang huyét thanh dac hiéu poliovirus typ I,
I1, 111 (20 UI/ 0,1 ml), mau IPV chuan do Vién nghién
ctiu bai ligt Nhat ban cung cap. Gel sic ky DEAE
sepharose CL6B (GE Healthcare, M¥). Bém PB (Nay-
HPO4.12H,0) 0,1 M; PB 0,1 M trong NaCl 1,5 M;
Sodium bisulfate,... do POLYVAC san XUAt.

2.2. Phwong phap nghién ciru
2.2.1. Phuong phdp nuéi cay té bao Vero [2]

Quy trinh nuéi ciy té bao Vero duoc mé ta ngin
gon nhu sau: Té bao vero doi 138 dugc 1am tan bang
sau d6 pha lodng va chuyén vao cic chai nudi chira
moi truong DMEM ¢ diéu kién 37°C trong 7 ngay (té
bao phu kin mot 16p trén mat day chai). Té bao dugc
raea Hank (-), sau do dugc tach thu bang trypsin. Té
bao dugc tiép tuc cdy vao méi trudng moi Voi diéu
kién twong tu trong 4 ngay. Qua trinh nudi ciy duoc
thuc hién dén doi 142 dwoc sir dung cho liy nhiZm
poliovirus.

2.2.2. Phwong phdp gdy nhiém va thu nhdn

poliovirus [2]

Té bao vero doi 142 sau nudi cdy 4 ngay bam
kin mot I6p trén bé mat day chai s& duoc giy nhidm
Vv6i poliovirus typ I, II, III vi quy trinh tém tit nhu
sau: Té bao duoc rira Hank (-) sau d6 poliovirus dugc
bd sung vao mdi chai nudi va dé hap thu trong 1 gio &
33°C. Mdi trudng M199 duoc bd sung vao mdi chai
(90-100 ml) va nudi & 33°C trong 72 gio. Pollowrus
duoc thu nhan bang cach loc canh truong nudi cay
qua mang 0,22 um khi d6 hity hoai té bao > 90 %.

2.2.3. Phurong phdp siéu loc Poliovirus [2]

Dich poliovirus sau khi loc thé duoc tién hanh
siéu loc qua hé thong loc mang véi cac didu kién:
kich thude mang loc 0,01 pm, téc d6 dong 400 — 500
ml/phut, 4p suat < 5 bar, nhiét d6 < 33°C. Dich
poliovirus ¢6 dac duoc xac dinh hiéu gia va bao quan
-80°C.

2.2.4. Phuong phdp siéu ly tam [2]

Dich poliovirus sau siéu loc dugc tiép tuc siéu ly
tam qua 2 budc nhu sau: (1) tée d6 36000 vong/phit
trong 4 gio, can ling chira poliovirus dwoc thu nhan
va hoa tan tré lai bing dém phosphate 0,1 M; (2) téc

103

d6 15000 vong/phut trong 30 phit, thu nhan dich néi
chtra poliovirus.

2.2.5. Phwong phdp sdc ky trao doi ion

Dich chira poliovirus dugc tinh ché qua cot sic
ky trao d6i ion DEAE sepharose CL-6B. Cot gel dugc
can bang boi dém phosphate pH7,0 & téc do 10
ml/phat. Mau poliovirus dugc nap 1én cot va thu nhan
dinh xuét hién sau khi nap mau.

2.2.6. Phwong phdp bat hoat poliovirus [8,9]

Poliovirus dugc bit hoat véi formaldehyde &
nong do 0,025 % trong 12 ngay & 37°C.
Formaldehyde ton du sau bat hoat dugc trung hoa
bang sodium bisulfit & ndng d6 0,044%. HAn dich sau
do6 duogc loc qua mang 0,22 um va xac dinh hiéu gia.

2.2.7. Phwong phdp ddnh gid hi¢u qud san xudt bdn
thanh pham vac xin 1PV

Xac dinh hiéu gia Poliovirus bang phuong phap
chuin d6 vi lugng (CCIDsg): M3i mau pha lodng bac
10! va bac 10%° véi dai ndng do: tir 105° — 108, nho
100 pl cac mau da pha vao phién nhua 96 giéng, nho
100 pl té bao (10%ml), nuéi & 36°C sau 7 ngay doc
két qua va tinh toan CCIDso.

Xac dinh ham lugng khang nguyén D theo
phuong phap ELISA (DU) [10].

Kiém tra ham luong Protein toan phan bang
phuong phap Bradford [11].

Kiém tra ham luong Formandehyde ton du bang
phwong phap do cuong d6 mau cua 3,5 diacetyl — 1,4
dihydroluthidin & buéc séng 415nm. Phirc nay dugc
tao thanh do phan ung cuaa formaldehyd vai
acetylaceton [8, 9].

Thir nghiém nhan dang céac typ Poliovirus trudc
bat hoat dwa theo phwong phap chuan do vi lugng,
sau bat hoat theo phuong phap ELISA. Céac phuong
phap nay st dung cac khang huyét thanh dic hiéu typ.

3. Két qua va thao luan

3.1. Nubi cdy té bao Vero, gdy nhiém va thu nhgn
poliovirus

Sy phat trién ciia té bao Vero nudi cdy trong
chai nhya chuyén dung ¢ 37°C dugc theo ddi hang
ngay dudi kinh hién vi. Két qua cho thiy té bao phat
trién tét va phu kin mot 6p sau 7 ngay nudi ciy
(Hinh 1A). Té bao sau d6 dugc tach va nudi cay trong
diéu kién tuong tu tir doi 139 dén 142. O doi 142, té
bao sau khi phat trién kin mot I6p dugc giy nhidm
V6i poliovirus. Qua trinh phat trién cia poliovirus
dugc danh gid thong qua sy huy hoai té bao bing
cach quan sat trén kinh hién vi. Két qua cho thay té
bao bi hity hoai dwoc thé hién qua su co tron va bong
khoi bé mat nudi cdy va dat >90% sau 72 gio gy
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nhiém (Hinh 1B). Vi két qua dat duoc, dich canh
truong nudi cay da dam bao dé thu nhan poliovirus.

A

Hinh 1. Té bao Vero trudc gly nhiém (A) va sau gay
nhiém bai poliovirus (B). T¢ bao bi huy hoai dugc the
hién qua su co tron va bong khoi bé mat nuobi cay.

Dich canh truong nudi cay dwoc thu nhan bang
phuong phép loc qua mang 0,22 pm. Két qua thu
duge ciing twong tu nhu két qua nghién ctu cua
Thomassen va cong su 2014 [10]. Hiéu gia poliovirus
thu dwoc 1a cao va dap ung yéu cu dé thuc hién cac
budc tiép theo trong qua trinh phat trién véc xin bat
hoat.

Hiéu gi (Log CCIDgg/ml)

Cac typ Poliovirus

Hinh 2. Thu nhan poliovirus. Ba typ poliovirus I, II,
IIT dugc nudi cay trén té bao Vero va thu nhan tu
canh truong.

3.2. Tinh ché poliovirus phuc vu phdt trién vic xin
bat hogt

3.2.1. Két qua siéu loc

Trong nghién ctru nay si€u loc la qua trinh loc
hon dich virus qua mang loc véi kich thudc 10 mang
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0,01 pm. Poliovirus cé kich thugc khoang 0,03 um
[11] do @6 khi dugc loc qua mang loc thi cac hat virus
va cac thanh phan cé kich thuéc 16n hon 16 mang s&
duoc gitr lai trén mang, trong khi d6 cac phan tir nho
nhu mudi, protein, axit amin, H;0.,...s& duoc loai di.
Do d6 budc siéu loc s& gitp loai bét cac thanh phan
phan tir nhé khoi hdn dich virus. Ngoai ra, do cac
phén tir H,O di qua mang nén dich virus cling s& dugc
¢0 dac sau khi thuc hién siéu Ioc.

Bang 1. Siéu loc hdn dich poliovirus.

Khang Tong hidu  Toéng hiéu Hiéu
nguyén gia trude loc  gid sau loc suét
Poliovirus (CC|D50) (CC|D50) (%)
Typ | 1,03x 10 9,59x 10 93,26
Typ Il 3,65x10% 3,40x10%® 93,10
Typ I 6,43x 10 6,06 x10% 9424

Két qua cho thiy qua trinh siéu loc di co dic
dugc khoang 80 lan (tir 38,1 lit xudng 0,46 lit). Hiéu
sudt thu hdi poliovirus sau siéu loc dat khoang 93-
94% dbi véi ca ba typ (Bang 1). Hiéu suit thu hoi dat
dugc cho thiy poliovirus dwoc thu hdi gan nhu hoan
toan sau budc siéu loc. Hiéu suat thu hdi trong nghién
chu nay cao hon so véi két qua nghién ciu cua
Levintow va Darnell (1960) (80%) [11].

3.2.2. Kétqua siéu ly tim

Han dich poliovirus sau siéu loc duoc tiép tuc
tinh ché bang siéu ly tim. Qua trinh siéu ly tim duoc
thuc hién theo hai giai doan: (1) ly tim téc do cao
36,000 vong/phit voi muc tiéu thu nhan poliovirus va
cac manh v& té bao chii ¢6 kich thude twong duong
va loai bo cac phan tir c¢6 trong luong nhd hon
poliovirus con nam lai & phan nuéc ndi; (2) ly tim toc
d6 thap 15,000 vong/phit hdn dich virus thu dwoc sau
khi hoa tan phan can cua giai doan 1 trong dém
phosphate v&i muyc tiéu thu poliovirustrong phan dich
ndi va loai bo cac thanh co trong lugng I6n nhu xéc té
bao cha s& nam & pha can. Hiéu suét thu hdi sau siéu
ly tdm dat 58-62% (Bang 2) va cao hon so vdi nghién
ctu cua Levintow va Darnell (1960) (33%) [12].
Phan poliovirus bi that thoat c6 thé do mot ty lé
poliovirus khong duoc ling khi ly tim & giai doan 1
va khéng dugc hoa tan trd lai trude khi thuc hién ly
tam giai doan 2.

Bang 2. Siéu ly tam hdn dich poliovirus.

Khang Tonghi¢u  Tonghiéu  Hiéu

nguyén gia trudc  gia sau si€u suat

Poliovirus  siéu ly tam ly tam (%)
(CCIDsp) (CCIDsp)

Typ I 8,52x 108 532x108 62,45

Typ IT 2,98x 108  177x10%® 59,60

Typ LI 587 x 10 342x10% 58,24
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3.2.3. Két qua sdc ky

Hon dich virus thu duoc sau siéu ly tim duoc
tiép tuc tinh ché bang sic ky trao ddi ion. Theo
nghién cuu cia Thomassen va cong sy 2013 [13]
diém dang dién cua polioviruskhoang 7,2-7,4 do d6
diéu kién séc ky duoc lya chon 1a gel DEAE, hé dém
phosphate pH 7,0. Véi hé dém nay thi poliovirus s&
tich dién duong do d6 khi nap 1én ct gel DEAE thi
poliovirus s¢ khéng bam vao hat gel ma duoc rira giai
ngay ra khoi cot. Két qua thu dugc cho thay xuat hién
dinh tin hiéu 16n tir phut 6 dén 10 ngay sau khi nap
mau 1én cot (Hinh 3). Két qua kiém tra hi¢u gia cho
thiy phan doan nay c6 chira poliovirus. Hiéu suat thu
hdi sau tinh ché bang séc ky trao ddi ion dat 90-92%
(Bang 3) va cao hon so v4i nghién ctu cua Levintow
va Darnell (1960) (40%) [12].

Thu Poliovirus
mAu
20|
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160 / I‘
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100/ [
50| [ \
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10|

) ——

YSe 70 g 0 100 110 10 130 140 130 160 ml

Hinh 3. Tinh ché poliovirus bang sic ky trao doi ion.
Gel sic ky 1a DEAE, dém phosphate pH 7,0 va toc do
dong 10 ml/phut

Bang 3. Séc ky trao ddi ion hdn dich poliovirus.

3.3. Bt hogt poliovirus va tgo Vic xin bdn thanh
pham IPV

Dé phat trién vac xin bat hoat, poliovirus sau khi
tinh ché can duoc bat hoat hoan toan. Hdn dich
poliovirus sau tinh ché s& duoc loc qua mang 0,22um
dé dam bao tinh vo trung va xac dinh hiéu gia truéc
khi bit hoat. Poliovirus dwogc bit hoat bing
formaldehyde ¢ néng do 0,01 % trong 12 ngiy &
37°C va loc qua mang 0,22 pm dé loai bo phan huyén
phu va két tia dwoc hinh thanh trong qué trinh bét
hoat. Két qua xac dinh hiéu gia trudc va sau khi bat
hoat dugc thé hién trong bang 5. Két qua cho thiy
higu suat thu hoi poliovirus sau bat hoat dat khoang
53 - 55%. Murc do pollowrus sbéng ton du ciing dugc
kiém tra va két qua cho thdy khéng con virus song
sau khi dwoc xir ly boi formaldehyde. Hon dich
poliovirus thu dugc sau bat hoat, trung hoa va loc vo
tring duoc sir dung 1am vic xin IPV ban thanh pham.

Bang 5. B4t hoat poliovirus.

Khang Hiéu gia Hiéu gid sau  Hi¢u
nguyén trude bat bat hoat suat
D hoat (DU) (DU) (%)
Typ 1 1,77 x 10° 9,42 x 10* 53,35
Typ 11 9,76 x 10* 5,36 x 10* 54,95
Typ 1T 2,91 x10° 1,54 x 10° 52,77

3.4. Ddnh gid vic xin IPV bdn thanh pham
3.4.1. Kiém tra vé tring

Do vo tring cua Ve xin ban thanh phdm dugc
Kiém tra trén méi truong SCD dé phat hién nam va

Khéang Tong hiu gia  Tong hiéu  Hiéu thioglycolat dé phat hién vi khqén. Két qua thu
nguyén truge sic ky  gid sausic  suét nghiém cho thay mau ban thanh pham 1a hoan toan vo
Poliovirus (CClDsp) ky (CCIDsg) (%) trung voi hai tdc nhan nam va vi khuan.
) 13 13
Typ I 532x10 4,89 x 10 91,85 Bang 6. Thir v6 tring
Typ I 1,77 x 10 1,63 x 10 91,79 - R _ — —
, 13 307x1018 89 69 Mau Loai mo6i  Nhiét (j() Thoi  Kétqua
Typ 1T 342x10 JEX , thir truong  nudicdy  gian
. A x Lo Thioglycolat  37°C Am tinh
B 4. Banh h h ch I . —
ang anh gia hiéu suat tin c’ ¢ poliovirus BTP SCD 50-25C 14 Amtinh
Khang Hiéu suat ,(%) i KC Thioglycolat  37°C ngay Am tinh
nguyén D Siéulpc Siéuly Sacky Cudi SCD 20-25°C Am tinh
tam cung Ghi chii: BTP: Vic xin ban thanh pham; KC, mau
Typ I 0326 6245 9185 5349 kiem chiing - mau IPV chuan; SCD, mdéi truong
Typ II 93.10 59,60 91,79 50.93 Soybean Casein Digest.
T}"p 11 94,24 58,24 89,69 49,23 3.4.2. Thi nghl_em nhgn dang

Quy trinh tinh ché poliovirus duoc thiét lap gom
3 cong doan: (1) siéu loc, (2) siéu ly tam, (3) sac ky
trao doi ion. Hiéu suit cudi cung cta qué trinh tinh
ché dat duoc 1a khoang 50 % (Bang 4). Két qua thu
dugc ciing cho thiy hiéu suét thu hdi thap nhét ¢ giai
doan siéu ly tim (khoang 60%).
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Thir nghiém nhan dang 1a mét thir nghiém dwoc
dung dé kiém tra xem mau thir co chta loai virus
mong mudén hay khong. Trong nghién clru nay
poliovirus dwoc thr nghiém nhan dang bang phuong
phap trung hoa vi lugng va phuong phap ELISA su
dung khang thé dac hiéu typ. Két qua thir nghiém cho
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thiy cac mau ban thanh Rh?im chtra poliovirus dung
Véi typ da duoc st dung dé nghién curu.

3.4.3. Kiém tra ham luong protein toan phan

Kiém tra protein toan phan 1a phép thir nghiém
dé danh gia mirc do ton du cua protein tir t& bao chu
st dung cho nudi cdy virus. Theo tiéu chuin cua
Duogc dién Viét Nam IV thi ham lugng protein toan
phan trong Vic xin < 0,1 pg/DU [14]. Két [qua nghién
cau cho thiy ham luong protein toan phan trong ba
mau vac xin IPV ban thanh pham cao nhit 1a 0,036
1g/DU va thap hon nhiéu so vai tiéu chuan (Hinh 4).
Do d6 co thé két luan ring quy trinh tinh ché
poliovirus 1a dat yéu cau vé ham lugng protein toan
phan trong mau vic xin.
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Vic xin IPV ban thanh phdm
Hinh 4. Ham luong protein toan phan trong Vac xin
IPV ban thanh pham. TC, theo tiéu chuan cia Duoc
dién Viét Nam IV; IPV, mau vic xin IPV ban thanh
pham typ I, II, III twong Gng.

3.4.4. Kiém tra nong d¢ formaldehyde ton dur

Tuong ty, theo tiéu chuan cua Dugc dién Viét
Nam IV thi ndng d6 formaldehyde ton du trong Véc
xin < 0,02% [14]. Két qua nghién cttu cho thdy nong
do formaldehyde trong cac mau vic xin IPV béan
thanh pham cao nhét 1a 0,012 % va thap hon so véi
tiéu chuan cho phép. Do d6, cac vic xin IPV ban
thanh pham déu dat yéu ciu.
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Vic xin IPV ban thanh phdm
Hinh 5. Nong do formaldehyde ton du trong VAc xin
IPV ban thanh phém. TC, theo ti€u chuén cua Duoc
dién Viét Nam IV; IPV, mau véc xin IPV bén thanh
pham typ I, 11, III twong Gng.

4. Kétluan

yéc xin IPV la dang Véc xin an toan dugc WHO
khuyén céo st dung thay the vac xin OPV. Viét Nam
hién nay da dirng st dung vac xin OPV tam lién. Viéc
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nudi cdy, thu nhan, tinh ché va bat hoat thanh cong ca
ba typ poliovirus d¢ tao vac xin ban thanh pham trong
nghién ctru nay s& c6 dong gop 16n cho su thanh cong
trong viéc phat trién vac xin bai liét thanh pham bat
hoat.
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