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Abstract: The potency of tetanus vaccines is determined by challenge method and the titer of
purified tetanus antitoxin serum (SAT) which is identified by the toxin neutralization method. Both of
them require a standard tetanus toxin which was titrated to estimate virulence units either LD50
(challenge method) or L+/10 (for toxin neutralization method). To meet the requirements, a standard
batch of tetanus toxin TeToxVn0117 was prepared and then evaluated its quality as a secondary standard
sample used for tetanus potency testing and SAT serum titration. The study aimed to assess the quality
and stability of the standard batch of tetanus toxin TeToxVn0117. The LD50 stability of the toxin batch
was estimated annually from 2018 to 2023, and monitored through back titration of the challenge toxin
in the tetanus potency test. The results showed that we produced 750 tubes of TeToxVn0117 toxin
reaching an average of 417,721 LD50 units and an average of 223 L+/10 units. TeToxVn0117 toxin is
stable after 6 years of storage at temperatures <-40°C, suitable for utility in the potency of tetanus and

titrate SAT serum titers test.
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PANH GIA CHAT LUQNG LO PQC TO UON VAN MAU CHUAN TeToxVn0117
DUNG CHO THU NGHIEM XAC PINH CONG HIEU THANH PHAN UON VAN VA
HUYET THANH KHANG POC TO UON VAN TINH CHE

Pham Thi Lan Anh*, Ta Nguyén Twong Van, Lwong Thi Bich Trang,
Tran Ngoc Nhon, Vii Thi Thu Huong.

Vién Viic xin va Sinh pham Y té

Nhdn ngay 08 thang 04 nam 2024
Chdp nhdn dang ngay 25 thang 06 nam 2024

Tém tit: Cong hiéu cua véc xin udn van duge xac dinh bang phuong phap thir thach va hiéu
gia huyét thanh khang doc t6 ubn van (SAT) dugc x4c dinh bang phwong phép trung hoa. Ca hai phuong
phap nay déu yéu cAu phai str dung doc t6 ubn van chuén da duoc chuan do xac dinh don vi doc luc
hodc LDso (dung cho thir nghiém kiém tra c6ng hiéu udn van) hodc L+/10 (dung cho thir nghiém kiém
tra hiéu gia huyét thanh). Dé dap (mg yéu cau trén, 16 doc t6 udn van mau chuan TeToxVn0117 da duoc
chuan bi va danh gia chat luong nhu 13 mau chuan thir cap dung cho thir nghiém kiém tra cong hiéu udn
vén va chuan do hiéu gia huyét thanh SAT. Nghién ctu nham muc tiéu danh gia chét lugng va tinh 6n
dinh cua 16 doc td udn van mau chuin TeToxVn0117. Tinh 6n dinh LDso cta 16 doc t6 duge danh gia
hang nam tir 2018 dén 2023, déng thoi dugc theo doi qua chuén do nguoc doc t thtr thach trong thir
nghiém cong hiéu udn van. Két qua nghién ciru cho thay 16 doc td udn van TeToxVnO0117 c¢6 s6 lwong
750 6ng, dat trung binh 417721 don vi LDso va trung binh 223 don vi L+/10. L6 doc t6 TeToxVn0117
6n dinh sau 6 nim bao quan & nhiét d6 <-40°C, phu hop dung trong thir nghiém xac dinh cong hiéu uén

van va chuan d¢ hiéu gia huyét thanh SAT.

Tir khéa: doc té uén van, LDso, L+/10.
1. D3t van dé dap ung nhu cau phong chéng bénh udn van
Vién Vic xin va Sinh phém y té va uon van so sinh. Viéc san xuat va kiém

(IVAC) 12 nha san xuit duy nhat trong ca dinh chat lugng cua cac vac xin uon van va

nudc san Xuét cac vic xin cd thanh phan ubn huyzt thanh khéng dgc to udn van tuan thi

véc xin uén van, bach hiu (Td), véc xin bach (2018), trong d6 cong higu caa vac xin uon

hau, ho ga, ubn van toan té bao (DPT) va vén duoc xéc dinh bang phuong phép thir

huyét thanh khang doc t6 udn van tinh ché thach [1,2] va hicu gia ciia SAT dugc xac

(SAT) cung cdp cho chuong trinh Tiém dinh bang phuong phéap trung hoa trén chuot

chang mé rong Quéc gia va thi treong tu do, nhat [1,3]. Ca hai phuong phap kiem dinh
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nay déu yéu cau phai sir dung doc té udn van
chuan da dugc chuan do xac dinh don vi doc
luc hoac LDsp (dung cho thir nghiém cong
hiéu uén van) hoic L+/10 (dung cho thu
nghiém chuan d¢ hiéu gia SAT). Boc té ubn
vén can duoc chuan bi dé dam bao mdi dng
chtra s6 don vi doc t6 du cho mot 1an 1am.
Hang nim, IVAC sir dung khoang 100 4ng
doc t6 udn van vai thé tich 1,2 ml/éng cho
cac thir nghiém thuwong quy va nghién ctu.
Pé dam bao tinh sin sang, d6 chinh xéc, do
6n dinh cho thyc hién thir nghiém va pho
hop véi khuyén céo cia WHO chung toi da
tién hanh thuc hién dé tai: “Panh gia chat
lugng 16 dodc t uén van miu chuin
TeToxVn0117 dung cho thtr nghiém xac
dinh coéng hiéu thanh phan udn van va
huyét thanh khang doc t6 uén van tinh ché”
v6i muc tiéu danh gia chét lugng cling nhu
tinh 6n dinh cua 16 doc t6 udn van mau

chuan nay.
2. Phuwong phap nghién ctru
2.1. Doi twong nghién ciru

D61 tuong nghién ctu: 16 mau
chuan doc t0 uon van TeToxVnO117 san

xuat tai Vién Viac xin va Sinh pham y té.

2.2. Thoi gian va dia diém nghién

ciru

Thoi gian: Tir thang 10/2017 dén
thang 12/2023.
Dia diém: phong Kiém dinh, Vién
Vic xin va Sinh pham Y té (IVAC).
2.3. Vit ligu, héa chit
2.3.1. Béc t6 uon van
- Poc td udn van thoé nhan tir
phong san xuét vac xin DPT. Lo
s6: 1017/T, Ngay san xuat:
25/08/2017, Ham lwong/ndng

d6: 42 Lf/ml.
- S6 luong: 500 ml.

2.3.2. Dung cu, trang thiét bi

- Tua lanh am (Sanyo)

- May khudy tir (Tuart)

- Ong dong 500 ml (Duran)

- Chai thuy tinh 2000 ml (Duran)

- Tube nhya 1,8 ml (Corning)

2.3.3. Dung dich dém bao quan [6]

Dung dich Glycerin 99% vé khuén,
Sigma.

2.3.4. Bong vdt thi nghiém

Chudt nhat tréng ICR, trong luong

17-18 g/con.

2.3. Thiét ké nghién ciru
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PTUVihe |GV [p1Uv miu chudn
16 1017/T 16 TeToxVn 0117

Kiém tra
chét lrong

Kiém tra LDs,
hing nim

Theo dai tinh
on dinh

Theo ddi chuin d¢
ngwgc 1LD5, trong

thit nghiém céng
hiéu uén van

Hinh 1. So' @b qui trinh nghién ciru

2.4. Phwong phap nghién ciru

2.4.1. Chuén bi 16 doc t6 uén van

mau chuan TeToxVn0117

Lay 450 ml doc t6 udn van tho 16
1017/T (42 Lf/ml) pha trong glycerin voi ty
1¢ 1:1, nhu vay sau khi pha trong dém
glycerin mdi ml doc to s& co s& co 21Lf.
Khudy déu bang may khudy tir trong 30
phiit & nhiét do 2-8°C. Sau khuay tién hanh
chia doc t& vao céac tube voi thé tich
1,2ml/tube. Dan nhan 16 doc to
TeToxVnO0117 va bao quan cac dng doc tb
trong lanh sau <-40°C. Ly mau kiém tra v6
khuén, x4c dinh liéu gdy chét 50% (LDso)

va liéu L+/10.
2.4.2. Kiém tra vé khuan

Lay 26 dng doc t6 udn van kiém tra
v6 khuan bang phuwong phép céy truc tiép

trén moi truong Thio va TSB.

Tiéu chuan danh gia: Sau 14 ngay
khong c6 sy phat trién cta vi khuan va nim
[1].

2.4.3. Xac dinh don vi LDsy cua doc

10 uon van

LDso (Lethal Dose 50) 1a lugng doc
t6 gy chét 50% dong vat thi nghiém co
trong luong xé4c dinh trong vong 96 gio [1],
két qua duoc tinh bang phuong phap Reed-
Muench [7].

Lay 1 6ng doc t6 TeToxVn0117 pha
lodng trong dém Jensen pepton thanh
1/100.000 sau d6 tiép tuc pha thanh cac d6
pha 1/300.000, 1/400.000, 1/530.000,
1/700.000. Mbi d6 pha tiém cho mot nhém
gdém 6 chudt, mdi con 0,5 ml vao duéi da.
Sau 96h tinh s& chudt chét trén tong sd
chudt da tiém (6 con) [1]. Ap dung cong
thic Reed-Muench dé xac dinh sb don vi

LDso trong dung dich doc t6 [7].
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Tiéu chuin danh gia: doc tb phai dat
it nhat 10000 LDso /ILf[1].
2.4.4. Xac dinh liéu L+/10 ciia déc

1o uon van

L+/10 1a lugng doc t6 udn van nho
nhét con lai sau khi trung hoa véi 0,1 don
vi quéc té (IU) caa khang doc t6 udn van
chuan du dé gay chét 1 chudt co trong lugng
da x4c dinh trong thoi gian 96h. Poc t6 udn
van dugc pha thanh nhiéu d6 pha khac
nhau, sau do6 trung hoa véi mot lugng khang
ddc t6 nhat dinh (sao cho 1 chudt chi duoc
nhan 0,11U khang doc td). O do pha nao
luong doc t6 thira it nhat khong bi trung hoa
v6i khang doc t6 ma vin con c6 kha niang
gay chét chudt trong thoi gian 96h thi luong
doc to d6 duoc tinh bang lidu doc t6 L+/10

[1].

Lay 1 dng doc t6 TeToxVnO0117, pha
lodng trong dém Jensen pepton thanh cac
d6 pha 1/43, 1/44, 1/45, 1/46, 1/47. Lay 1ml
doc t6 6 mdi d6 pha trung hoa véi 1ml huyét
thanh uén van mau chuan (0,5IU/ml), sau
doé bod sung thém 0,5ml NaCl 0,85% sao cho
tong thé tich hon hop doc tb - huyét thanh
la 2,5 ml. Sau khi u & nhiét d¢ phong trong
45 phit, mbi hdn hop doc t6 - huyét thanh
dugc tiém cho mot nhoém chudt gdm 4 con,
mdi con 0,5ml vao dudi da. Do sir dung 0,5
IU huyét thanh trung hoa véi doc t nén tai
d6 pha chudt chét 100% trong vong 96h 1a
lidu 5L+/10. S6 don vi L+/10 cua dung

dich doc t6 dugce tinh béng nghich ddo cua
d6 pha loang tai d6 chudt chét 100% trong

vong 96 gid nhan voi 5 [1].
Tiéu chuén danh gia: m&i ml doc &
phai dat lidu L+/10 > 125 [3].

2.4.5. Theo déi tinh én dinh cia déc

10 uon van mau chuan

- Chuan do LDso cua doc té6 mau
chuan TeToxVn0117 dinh ky sau mdi 12
thang.

- Theo ddi ty 1& chudt chét trong
chuan d6 nguoc 1 LDso cta thar nghiém
cong hiéu thanh phan uén van ddi voi cac
véc xin TT, DPT, Td.

- Céng thirc tinh ty 1& (%) giam lidu
LDso cua 16 doc tb udén van mau chuan
TeToxVn0117:

TO—-Tn
TO

A(%)= x100

Trong do:

A: Ty 18 % giam liéu LDso cua 16 doc
t6 udn van mau chuin TeToxVn0117.

TO: Gia tri LDso tai thoi diém bét dau
dit mau 6n dinh.

Tn: Gia tri LDso tai cac thoi diém Ty,
T2, T3, T4, Ts, Te.

3. Két qua

3.1. Két qua kiém tra 16 djc té uén

vin mau chuin TeToxVn0117
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L6 miu chuin doc t& udn van
TeToxVnO0117 duoc pha ché tir 16 doc tb
udn véan thé 1017/T do phong san xuit vic
xin DPT (IVAC) cung cdp. Ham luong
khéng nguyén (Lf) cua 16 1017/T dat 42
Lf/ml, ham lugng N.Protein 0,47 mg/ml.
Két qua kiém tra LDsp ctia 16 doc t6 tho nay

12 800.000 LDso.

Kiém tra vo khuin 16 doc t§ mau
chuin TeToxVnO0117 cho thiy khong co su
phat trién cua vi khuan va nim trong cac
mdi trudng nudi cay sau 14 ngay theo dai,
dat yéu cau vé vo khudn theo tiéu chuén cua

DDVN V cho vic xin va sinh pham.

Kiém tra LDso va L+/10 cta 16 doc
td ubén van mau chuan TeToxVn0117 dugc

chira ¢ bang 1 va 2.

Bang 1. Két quéa chuin d9 LDs ciia ddc t6 udén van miu chuin 16 TeToxVn0117

S6 1an thye hién 1 2 3 4 5
Ngay thuc hién 03/10/17 09/10/17 16/10/17 23/10/17 30/10/17
Liéu gy chét 50%
457,088 389,045 416,869 426,579 399,024
(LDso/ml)
Trung binh
417,721
(LDso/ml)
SD 26,461
cV 6,33 %

Sau 5 lan chuéan do doc 1ap cho théy 16 doc t6 TeToxVn0117 c6 sb don vi LDso tir

389,045 dén 457,088, trung binh dat 417,721 + 26,461 LDso. Su dao dong (CV) gitta cac lan

chuan d6 12 6,33% <10%.

Bang 2. Két qua xac dinh L+/10 ciia ddc t6 uén van miu chuin 16 TeToxVn0117

Lan thuc hién 1 2 3 4 5
D6 pha chudt séng 100% 1/46 1/45 1/45 1/45 1/45
Do pha chudt chét 100% 1/45 1/44 1/45 1/45 1/44
Liéu doc t6 gay chét chudt sau khi
trung hoa véi 0,1 don vi huyét thanh 225 220 225 225 220
(L+/20/ml)
Trung binh (L+/10/ml) 223 L+/10
SD 2,739
CVv 1,23 %
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Sau 5 1an chuan d6 s6 don vi L+/10
trung binh cua 16 doc t6 TeToxVn0117 tai
thoi diém thang 10/2017 dat 223 L+/10 +
2,739 v6i hé s6 bién thién (CV) giita cac 1an

chuin d6 12 1,23%<10%.

3.2. Két qua tinh 6n dinh doc luc
ciua dpc to6 uon vin mdau chudn

TeToxVn0117

L6 doc td TeToxVn0117 bao quan &
<-40°C duoc kiém tra hang nim vé lidu
LDsodé danh gia tinh 6n dinh. Hién nay tinh
on dinh cta 16 doc td udén van miu chuin
nay da theo doi dugc 6 nam. Két qua dugc

trinh bay & bang 3.

Bang 3. Tinh 6n dinh ciia 16 ddc t6 uén van TeToxVn0117 qua 6 nim theo di

Thoi Thoi gian chuén dd
gia
TO T1 T2 T3 T4 T5 T6
Két qua 10/2017 | 10/2018 | 10/2019 | 10/2020 | 10/2021 | 10/2022 10/2023
S6 don vi
417,721 | 393,550 | 383,265 | 398,107 | 383,707 | 381,944 | 341,192
LDso/20Lf
Ty 1€ giam
0 5,79 8,25 4,70 8,14 8,56 18,32
(%)
S6 don vi
19,891 18,740 18,250 18,957 18,271 18,187 16,247
LDso/1Lf

Nhu vay sau 6 nam, ddc luc cua 16
doc t6 TeToxVn0117 c6 giam khoang
18,32% so v6i ban dau nhung van dam bao
du tiéu chuan lam doc t6 thir thach trong thir

nghiém cong hiéu uon van theo qui dinh cta

WHO. Két qua chuin do nguoc doc td thir
thach trong thtr nghiém cong hiéu ubn van
qua cac nam cho thiy doc td uén van mau
chuan TeToxVn 0117 1 6n dinh qua céc

nam (bang 4, hinh 2).

Bang 4. Ty 18 chudt chét (%) trong chuin d ngwoc 1LDsy ciia thir nghiém cong hiéu

thanh phan udn van ddi véi cac vac xin TT, DPT, Td

Ty 18 chudt chét (%) trong chuin d ngwoc 1LDs,
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Hinh 2. T 1¢ chudt chét (%) trong chuin d9 ngwge 1 LDs ciia thir nghiém cong hi¢u thanh
phén udn van dbi véi cac vic xin TT, DPT, Td qua cic nim 2018 (A), 2019 (B)
2020 (C), 2021 (D), 2022 (E) va 2023 (F).

Qua 6 nam sir dung 16 doc t6 miu
chuan TeToxVn0117 cho thir nghiém cong
hiéu udn van, két qua chuan do nguoc
1LDso cho thay ty 1& chudt chét nam trong
khoang 25%-75%, dat yéu cAu theo tiéu
chuan cua thir nghiém. Qua d6 chung to 16
doc t6 nay co chat luong 6n dinh sau 6 nam

theo doi.
4. Ban luan

Doc t0 uon van co ban chat 1a mot
protein co cau trac dang A-B, trong d6 chudi

B c¢6 trong lugng phan tor 100 kDal gitp

phan tir doc t6 lién két véi mang té bao than
kinh, chudi A c6 trong lugng phan tir
50kDal 1a mot endopeptidase c6 kha nang
tdn cong va huy hoai mang té bao than kinh
nho hoat tinh enzym ctia né. Cac chudi A va
B duoc ndi v6i nhau boi cau ndi disulfit [8].
Ciing nhu céc protein khac, khi ¢ dang dung
dich doc t6 ubn van c6 thé mat tinh toan ven
vé ciu tric va hoat tinh ciia n6 trong qua
trinh luu trr do hdu qua cua su phan giai
protein theo thoi gian khi chung duoc luu triv

o diéu kién dudi mure toi wu. Muc do ‘thoi
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han sir dung’ cia dung dich protein c6 thé
thay d6i tir vai ngdy dén hon mot nam phu
thudc vao ban chat cua protein va diéu kién
bao quan dugc su dung. Cac diéu kién bao
quan t6i wu s& khac nhau déi véi timg loai
protein tuy nhién, c6 mot sd hudng din
chung vé viéc bao quan va 6n dinh protein
thong thuong. Protein thuong dugce bao quan
& nhiét do thap -20°C dé lam cham hoat
dong ctia enzym va giup duy tri tinh toan ven
ctia protein 1én dén mot nim. Dé kéo dai thoi
han str dung va duy tri 46 6n dinh cua protein
trong thoi gian dai hon nira, protein c6 thé
duoc bao quan ¢ nhi¢t do lanh sau dudi -
20°C hodc cuc lanh nhu nhiét d6 dat duoc
v6i nito 1ong (-196°C). Piéu nay gitp ngin
chén hi€u qua cac phan trng sinh hoa va dam
bao d6 6n dinh ctia protein trong nhidu nam.
Céac chat bao vé lanh nhu glycerin hodc
ethylene glycol c¢6 nong do cubi cung 1a 25-
50% giup 6n dinh protein bang cach ngin
chan sy hinh thanh cac tinh thé bing khi ¢
d6 lanh sau tir -20°C c6 thé 1am pha hiy cdu
trac protein. Ngoai ra khi chuan bi dung dich
protein dé bao quan lanh sau can luu ¥ dén
nong do cua nd vi cac dung dich protein &
nong d6 thap hon 1 mg/ml d& bi phan giai
protein hodc ting kha ning bi bat hoat do
lién két & mirc do thip véi bé mat vat liéu
chtra trong qua trinh bao quan [9].

Doc t6 udn van thd 16 1017/T c6 ham
lugng protein 1a 0,47mg/ml, ham luong

khang nguyén 42Lf/ml, lidu gy chét 50%

10

dat 800.000 LDso . Nhu vay 16 doc t6 thd
1017/T dat tiéu chudn dé lam doc t6 dung
cho thtr thach trong thtr nghiém cong hi¢u
udn van (>10.000 LDso/1Lf). Sau khi pha
v6i glycerin thanh 16 doc t6 mau chuin
TeToxVn0117 du kién ham lwong khang
nguyén va doc luc giam con mdt nira, nghia
la vao khoang 21 Lf/ml va 400.000
LDso/ml, dap tmg dugc cac yéu cau ctia mot
mau chuén. Thuc té sau khi chudn dd s6 don
vi LDso va L+/10 trung binh cua dung dich
doc t6 1am viéc nay dat 1an lugt 14 417,721 +
26,461 (19,891 LDso/Lf) va 223 L+/10 +
2,739. Nhiét d bao quan <-40°C, ty I¢
glycerin 50% v/v va ham lugng protein
trong 16 doc t6 nay da cao dé giam thiéu kha
ning doc t6 bi phan giai va hap thy vao bé
mat ctia vat liéu chira trong qua trinh bao
quan da gitp cho 16 doc td dat duoc d6 6n
dinh vé doc luc trong sudt thoi gian luu triv
tir nam 2017 dén 2023. Trong qué trinh st
dung doc t6 mau chuin TeToxVn0l117 dé
kiém tra cong hiéu ubn véan ciia cac vac xin
TT, Td, DPT cho thay cac két qua cong hiéu
déu co gia tri (valid test) voi chuan do nguoc
liéu doc td thir thach cho biét véi liéu 1LDso
chuot ludén chét trong khoang 25-75%, dat
yéu cau theo tiéu chuan cia thir nghiém.

5. Két luan

Lo doc tb udn van miu chuin
TeToxVn0117 c6 sb lwong 750 bng (1,2

ml/éng), sé don vi lidu giy chét 50% la

417,721 LDso, va s6 don vi L+/10 dat 223
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L+/10. Két qua danh gia tinh 6n dinh cho
thdy 16 doc t6 uén van mau chuan
TeToxVn0117 c6 dd 6n dinh ddc luc trong
it nhat 6 nam khi bao quan & nhiét do < -
40°C, ddng thoi da thé hién dugc su 6n dinh
khi str dung trong thir nghiém kiém tra cong
hiéu udn van va chuin do hiéu gia huyét
thanh khang doc t6 ubn van tir nam 2017

dén nay.
Tai liéu tham khao
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