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Abstract: The potency of the diphtheria vaccine is determined by the guinea pig challenge
method and the Vero cell neutralization assay (using mouse serum). Both methods require the
use of a reference diphtheria toxin whose potency has been determined as toxic units or LD
(for the challenge method) or Lm dose (for the Vero cell assay). To meet this requirement, a
standard batch of diphtheria toxin DiTox Vn03 was prepared and its quality was evaluated
as a secondary standard sample for diphtheria potency testing using both methods. This
study aimed to assess the quality and stability of the diphtheria batch of diphtheria toxin
Ditox Vn03. The LD, stability of the toxin batch was estimated annually from 2020 to 2025
and monitored through back titration of the challenge toxin in the diphtheria potency test.
The results showed that we produced 150 tubes of DiTox Vn03 toxin reaching an average
of 2834,81LD,, units; the Lm/10000 dose reached 9600 Lm/ml, and the Lm/100000 dose
reached 96000Lm/ml. The DiTox Vn03 toxin batch is stable after 5 years of storage at
temperatures < -40°C, suitable for determining the potency of the diphtheria component
using both methods.
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PANH GIA CHAT LUONG LO POC TO BACH HAU MAU CHUAN
DiTox Vn03 DUNG CHO THU’ NGHIEM XAC PINH CONG HIEU THANH
PHAN BACH HAU
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Tém tit: Cong hiéu cua véc xin chira thanh phan bach hau dugc xac dinh bang phuong phéap
thir thach trén chudt lang hodc phuwong phap chuan d¢ trén té bao Vero. Ca hai phuong phap
nay déu yéu cAu phai st dung doc t6 bach hau chuén di duoc chuin do xac dinh don vi doc
luc hogic’LD50 (dung cbo phuong phép thur thach) hoef}c Lm ((}l‘mg ~cho phumg phap chuan
do trén te bao Vero). B¢ dap ung yéu cau trén, 16 doc to bach hau mau chuan DiTox Vn03 da
duogc chuén bi va danh gia chit lugng nhu 1a mau chuan thr cép ding cho thir nghiém kiém
tra cong hiéu bach hau bang ca hai phuong phap nay. Nghién ciru nhdam muc tiéu danh gia
chét luong va tinh 6n dinh cua 16 doc t6 bach hiu mau chuin DiTox Vn03. Tinh 6n dinh LD s
cua 16 doc to dugc danh gia hang nam tr 2020 dén 2025, dong thoi dugce theo doi qua chuan
dd nguoc doc td thir thach trong thtr nghi€ém xac dinh cong hiéu thanh phﬁn bach hau. Két
qua nghién ctru cho thay 16 doc t6 bach hau DiTox Vn03 ¢6 s6 lugng 150 dng, dat trung binh
2834.,81 don vi LD, liéu Lm/10000 dat 9600 Lm/ml va liéu Lm/100000 dat 96000Lm/ml.
L6 doc to DiTox Vn03 6n dinh sau 5 nam bao quan ¢ nhiét d6 <-40°C, phu hgp dung trong

thir nghiém xéc dinh céng hiéu thanh phan bach hau bang ca hai phuong phap.

Tir khéa: déc t6 bach hau; LD_; Lm.

50’.
1. Pit van dé

Vic xin phéi hop hip phu c6 thanh phan
bach hau 1a vic xin dugc dung phd bién cho
tré em trong cac Chuong trinh ti€ém ching
mo rong trén toan thé gisi. Theo hudng dan
cua T chirc Y t& Thé gioi (WHO) [2] va
Dugc dién Viét Nam VI (2025) [1], cong
hiéu ctia vdc xin c6 thanh phan bach hau
duoc x4c dinh bang hai phuong phap: thir
thach trén chuot lang hoac chuén do trén té
bao Vero. Ca hai phuong phap déu yéu cau
su dung doc t6 bach hau chuan da dugc xac
dinh don vi dc luc, trong tmg 1a LD, dbi

véi phuong phap thtr thach trén chudt lang
va Lm dbi voi phuong phap chuan do trén
té bao Vero. Do d6, viéc chuan bi mot 16
doc 6 bach hau & dang dung dich 1am viéc
(working solution) voi don vi doc luc xac
dinh, tinh dong nhét va do 6n dinh phi hop
14 cn thiét, nham dam bdo tinh chinh xéc,
thuan tién va san sang cho mdi 1an thuc hién
thir nghiém. Xuat phét tir nhu cau thyuc té
trén, chiing t6i tién hanh nghién ciru “Péanh
gia chét luong 16 doc t6 bach hau mau chuan
DiTox Vn03 dung cho thir nghiém xac dinh
cong hiéu thanh phan bach hau”, v6i hai
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muc tiéu: Chuan bi va danh gia chét luong - Huyét thanh mau chuan bach hau
16 ddc t6 bach hau mau chuan DiTox Vn03; (NIBSC code 19/236): 10 IU/ml
Danh gia tinh on dinh cua 16 doc t6 bach hau

5 P 2.3.2. Dung cu, trang thiét bi
mau chuan DiTox Vn03.

- Tu lanh am (Sanyo)
2. Phuwong phap nghién ciru - May khudy tir (Tuart)
2.1. Péi twong nghién ciru - Ong dong 500 ml (Duran)
Doi tuong nghién ciru: 16 mau chuan - Chai thuy tinh 2000 ml (Duran)

ddc t6 bach hau DiTox Vn03 san xuit tai

i J i , , - Tube nhya 1,8 ml (Corning)
Vién Vac xin va Sinh pham y té.

- Phién nudi cay té bao 96 giéng
2.3.3. Dung dich dém bao quan [3]
- Dung dich Glycerin 99% v6 khuan

2.2. Thoi gian va dja diém nghién civu
Thoi gian: Tir thang 10/2020 dén thang

12/2025. .
o . 2 s .. <. (Sigma).
Dia diém: phong Kiém dinh, Vién Vac B .
xin va Sinh phim Y t& (IVAC). 2.3.4. Moi truong

- Fluid thioglycollate medium (Thio)

2.3. Vit liéu, héa chit . )
va Tryptic soy broth (TSB).

2.3.1. Péc t6 bach hau

- Poc t6 bach hau tho nhan tir phong
san xudt vic xin DTP. L6 s6: 0418/D, Ngay

2.3.5. Bong vat thi nghiém
- Chudt lang, trong luong 250 - 350g/

5 J4 | X A con.
san xuat: 25/03/2018, Ham lugng/ndng do:
120 Lt/ml. 2.4. Thieét ké nghién ciru
- S6 lugng: 500 ml.
s Vi khuin
. Kiém tra N
"| chat hrong " LD30
» Lm
Glycerin . ]
DTEH thi lo .| PTBH mau chuin
0418D "| 16 Ditox Vn03
.| Kiém tra LD30
hing nam
| Theo dai
| tinh 4n dinh _
Theo déi chuan dd
ngwyc 1L.D30 trong
thir nghiém cong
*hiéu bach hau hing
phuong phap thir
thach trén chudt
lang

Hinh 1. So' dé quy trinh nghién ciru
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2.5. Phwong phap nghién ciru

2.5.1. Chudn bi 16 doc t6 bach hau mdu
chudn DiTox Vn03

Lay 93 ml ddc t6 bach hau tho 16 0418/D
(120 Lt/ml) pha trong glycerin véity I¢ 1:1,
nhu vay sau khi pha trong dém glycerin moi
ml doc t6 s& c¢6 60 Lf/ml. Khuay déu bang
méy khudy tir trong khoang 30 phit. Sau
khudy tién hanh chia doc t6 vao cac dng
v6i thé tich 1,2ml/6ng, tong s6 lwong thanh
pham 150 éng. Dan nhan 16 doc t6 DiTox
Vn03 va bao quan cac 6ng doc to trong lanh
sdu <-40°C. Liy mau kiém tra v khuan,
xéac dinh liéu LD, va lidu Lm.

Ut DitoxVn03
$X: 10/20

Hinh 2. Ong déc t6 bach hau DiTox Vn03

2.5.2. Kiém tra vé khuan

Lay 26 6ng doc t6 bach hau kiém tra vo
khuan bang phuong phép cay truc tiép trén
moi truong Thio va TSB.

Tiéu chuén danh gia: Sau 14 ngay khong
¢6 sy phat trién cua vi khuan va nim [7].
2.5.3. Xac dinh don vi LD ciia doc 16 bach
hau

LD, (Lethal Dose 50) 1a Iugng doc t6
gay chét 50% dong vat thi nghi¢m c6 trong

lwong xac dinh trong vong 96 gio [1], két
qua duoc tinh bang phuong phap Reed-
Muench.

Lay 1 dng doc t6 DiTox Vn03 pha lodng
trong dém Jensen pepton thanh 1/1000 sau
do6 tiép tuc pha thanh cac do pha 1/1400,
1/2100, 1/3200, 1/4800. Mbi do pha tiém
cho mot nhom gém 8 chudt lang, mdi con
1ml vao duéi da. Sau 96h tinh s6 chudt chét
trén téng s6 chudt da tiém [1]. Ap dung
cong thic Reed-Muench dé xac dinh sb
don vi LD, trong dung dich doc t6 [4].
2.5.4. Xdc dinh liéu Lm ciia déc t6 bach hau

Liéu Lm/10000 1a lugng doc t6 tdi thiéu
con lai sau khi trung hoa véi 0,0001 TU/ml
don vi huyét thanh khang doc t6 bach hau
du tre ché sy trao d6i chit cua té bao Vero
trong thoi gian 6 ngay.

Poc td bach hau duoc pha thanh 0,2
Lf/ml (néu ding Lm/10000) hoic 0,02 Lf/
ml (néu dung Lm/100000); tiép tuc pha
lodng bac hai, sau d6 trung hoa vdi mot
luong 0,002 TU/ml khang doc t6 (néu ding
Lm/10000) hodc 0,0002 IU/ml khang doc
t6 (néu ding Lm/100000). O d6 pha nao
luong doc t thira it nhat khong bi trung hoa
v6i khang doc t6 ma van con co kha ning
gdy trc ché té bao trong thoi gian 6 ngay thi
luong doc t6 d6 duoc tinh bang lidu doc to
Lm/10000 hodac Lm/100000 [1].

2.5.5. Theo doi tinh én dinh cia doc t6 bach
hau mau chudn

- Chuan d6 LD, clia doc t6 mau chuan
DiTox Vn03 dinh ky sau moi 12 thang.

- Theo dai ty 1& chudt séng trong chuan
d6 nguoc ¢ lidu 1 LD,, cua thtr nghi¢m
cong hi¢u thanh phan bach hau doi véi cac
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vic xin DPT, Td. O liéu 1 LD, ty 1¢ séng
ctia chudt lang phai nam trong khoang 25%
~75% trén tong s6 chudt duoc tiém.

3. Két qua

3.1. Két qua kiém tra 16 dpc té bach hiu
méu chudin DiTox Vn03

Kiém tra vo khuan 16 doc t6 mau chuin
DiTox Vn03 cho thay khong c6 su phat
trién cua vi khuan va nim trong moi trudng
nudi cdy sau 14 ngay theo di, dat yéu cau
vé vo khuan theo tiéu chuan cia DDVN VI
cho vic xin va sinh pham. Kiém tra don vi
doc luc cta 16 doc td bach hidu miu chuin
DiTox Vn03 dugc chi ra ¢ bang 1.

Bang 1. Két quéa chuin dd don vi dc lwc ciia doc té bach hau 16 DiToxVn03

Pon vi doc luc Lan thye hién
trong 1ml doc .
P N Trung binh
to bach hau 1 2 3 4 5
DiToxVn03
LD, 3019,95 | 2818,38 | 2630,28 | 2754,23 | 2951,21 | 2834,81 + 138,87
Lm/10000 9600 19200 9600 4800 4800 9600
Lm/100000 96000 96000 48000 | 192000 | 48000 96000

Sau 5 1an chuin do doc lap, s6 don vi doc
luc trong 1ml doc td bach hau DiToxVn03
(60Lf) xac dinh duoc nhu sau:

Liéu LD, = %834,81 + 138,87 LD, (tu
2.630,28 LD, dén 3019,95 LD, );

Liéu Lm/10000 = 9600 Lm/10000 (tur
4800 Lm/10.000 dén 19200 Lm/10000).

Liéu Lm/100000 = 96000 Lm/100000
(tr 48000 Lm/100000 dén 192000
Lm/100000).

Hé s6 bién thién CV% giira cac lan
chuin do LD, 1a 4,9%. Trong khi do voi
chuan do (trén in vitro) don vi doc luc
Lm/10000 va Lm/100000 st dung céc do
pha lodng bac 2 tir hang chyc nghin dén

hang trim nghin 1an nén hé sé bién thién
gifra cac lan thuc hién duoc tinh trong
khoang chénh léch 1 do pha. Nhimng két
qua trén déu cho thiy chénh léch gitta cac
lan chuan d6 Lm/10000 va Lm/100000 déu
trong gidi han cho phép, nghia la khong
qué 1 d6 pha loang bac 2.

3.2. Két qua tinh on dinh déc lwc ciia djc
16 bach hau méau chudn DiTox Vn03

Lo doc t6 DiTox Vn03 bao quan ¢ <
-40°C dugc kiém tra hang nam vé liu LD,
deé déanh gia tinh 6n dinh. Hién nay tinh 6n
dinh ctia 16 doc t6 bach hau mau chuan nay
da theo ddi duge 5 nam. Két qua duoc trinh
bay & bang 2.

Bang 2. Tinh 6n dinh djc luc (LD,) cia l6 doc t6 bach hiu DiTox Vn03 qua 5 nim theo ddi

Thoi gian Thoi gian chuén do Ty 18 (%)
TO T1 T2 T3 T4 T5 gidm so
Két qua (10/20) | (10/21) | (10/22) | (10/23) | (10/24) | (10/25) | V6iTO
S6 don vi LD_, | 2834,81 | 2879,46 | 2773,32 | 2773,32 | 2776,09 | 2676,43 5,6
Sb don vi
LD_/ILf 4725 | 47,99 | 46,22 | 4622 | 46,27 | 44,61 5,6
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Nhu vay sau 5 nam, doc luc cua 16 doc
t6 DiTox Vn03 c6 ty 1¢ giam khong dang ké
khoang 5,6% so voi ban dau, van dam bao
du tiéu chuan lam doc td thir thach trong
thir nghiém cong hiéu bach hau theo qui
dinh caia WHO.

Giém sat do on dinh doc luc (LD, ) cta 16

doc t6 bach hau DiTox Vn03 thong qua chuan
do nguoc lidu doc t6 thir thach trong cac thir
nghiém xé4c dinh cong hi¢u thanh phﬁn bach
hau trong 5 ndm tir 2020 dén 2025 cho thay
doc t6 bach hau miu chuan DiTox Vn03 van
6n dinh qua cac nam (hinh 3).

100

80
70

T+ 1& séng (%) ciia chudt lang & liéu chu:iu dé ngwoc 1 LDg
trong cac dot kiém dinh cong hiéu bach hau vac xin DPT va Td
(2020-2025)

30
20
10

2020 2021

—— TV 13 shng(%)

2022

= o= (idi han trén (73%)

2023 2024 20235

Gigi han dudi (23%%)

Hinh 3. Ty 18 séng (%) ciia chudt lang ¢ liéu chuin d$ nguge 1 LD,, trong cac dot
kiém dinh cong hiéu bach hau vic xin DPT va Td (2020-2025)

Qua 5 nam st dung 16 doc t6 mau chuan
DiTox Vn03 cho tht nghi€ém cong hié¢u
bach hau, két qua chuan do nguge 1LD,,
cho thay ty 1€ chudt song nam trong khoang
25% -75%, dat yéu cAu theo tiéu chuén cua
thir nghiém. Qua d6 chung t6 16 doc té nay
c¢6 chat luong 6n dinh sau 5 nam theo dai.

4. Ban luan

Poc td bach hdu c6 ban chit 1a mot
ngoai ddc té protein co cdu tric dang A-B,
vé6i tong trong lurong phan tir khoang 58 - 62
kDal. Chudi A mang hoat tinh enzym ADP-
ribosyltransferase va chudi B c6 vai tro
gan doc t6 vao té bao va hd tro xam nhap.

Chudi A sau khi vao bao tuong, s& bat hoat
yéu t kéo dai EF-2 (Elongation Factor 2),
tir 46 rc ché hoan toan qua trinh téng hop
protein va gy hoai tir té bao. Tuong tu cac
ngoai doc td khac, cac chudi A va B duoc
ndi v6i nhau béng mot cau ndi disulfit, va
cau ndi nay can dugc khir bén trong té bao
dé chudi A phat huy doc tinh [5, 6].

Ciing nhu cac protein sinh hoc khac, khi
¢ dang dung dich, doc t6 bach hiu c6 thé suy
giam hoat tinh trong qua trinh bao quan néu
diéu kién khong pht hop. Nhiét do thap va
cac chat bao quan lanh nhu glycerin thuong
duoc st dung dé duy tri do 6n dinh ctua doc
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tb trong thoi gian dai. Déi voi cac 16 doc t6
dung 1am méu chuén, viéc bao quan ¢ nhiét
do lanh sau dudi -20°C hoac cuc lanh nhu
nhiét do dat dugc vdi nito long (-196°C)
gitip ngan chdn hi€u qua cac phan img sinh
héa va dam bao d6 6n dinh cua doc td trong
nhiéu nam. Ngoai ra, ndng do protein ciing
can duoc kiém soat do dung dich protein
néng do thép c6 thé bi giam hoat lyc trong
qua trinh bdo quan lau dai do hién tuong
hap phu 1én bé mit vat lidu chia [3,8].

L6 doc to bach hiu tho 0418/D
c6 ham lugng protein 0,74 mg/ml va ham
luong khang nguyén 120 Lf/ml. Sau khi
pha vai glycerin theo ty 1€ 1:1 thanh 16 doc
t6 mau chuan DiTox VnO03 c6 ham luong
khang nguyén du kién khoang 60 Lf/ml.
Két qua chuan d¢ ban dau qua 5 lan thu
nghi¢m ddc 1ap cho théy doc luc trung binh
dat 2834,81 + 138,87 LD, /ml, twong g
47,25 LD, /Lf. Gia tri Lm/10000 trung binh
dat 9600 Lm/ml va Lm/100000 dat 96000
Lm/ml. Cac két qua nay cho thiy 16 DiTox
Vn03 c6 hoat lyc phtt hgp dé sir dung lam
mau chuédn thir cip trong cac thir nghiém
kiém tra cong hiéu thanh phan bach hau.

Tinh 6n dinh cta DiTox Vn03 dugc danh
gia dinh ky trong thoi gian 5 ndm, tir thang
10/2020 dén thang 10/2025. Két qua cho
thiy gia tri LD, giam tir 2834,81 LD50/ml
tai thoi diém TO xudng 2676,43 LD, /ml tai
thoi diém T5, twong Gmg muc giam 35,6%.
Gia tri LD, /1 Lf giam tir 47,25 tai TO Xuéng
44,61 tai T5. Mac du hoat lyc cé xu huéng
giam nhe theo thoi gian, muc gidm sau 5
nam khoéng lam thay d6i dang ké kha ning
str dung cua 16 doc to DiTox Vn03 trong cac
thir nghiém kiém tra cong hiéu.
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Ngoai viéc xac dinh LD, dinh ky, d6
on dinh cua 16 DiTox Vn03 con duogc theo
dbi thong qua chudn d6 nguoc & lidu 1 LD,
trong cac dot kiém dinh cong hi¢u thanh
phan bach hau cua véc xin DPT va Td giai
doan 2020-2025. Két qua tai Hinh 3 cho
thiy ty 1¢ séng cua chudt lang c¢6 xu hudng
bién dong theo thoi gian nhung vin nam
trong gioi han cho phép 25-75%, dap ung
tiéu chi chdp nhan cta thir nghiém. Két hop
v6i két qua xac dinh LD 5, dinh ky, céac dir
liu nay cho thidy mac du doc luc cua 10
DiTox Vn03 c6 xu hudéng gidm nhe sau 5
nam str dung, 16 doc t6 van duy tri duoc do
6n dinh can thiét trong diéu kién bao quan
< -40°C va glycerin 50% v/v, dap ung yéu
cau sir dung 1am mau chuan tht cap trong
kiém dinh cong hiéu thanh phan bach hau.
Tuy nhién, do 16 doc td da duoge su dung
trong khoang 5 nim va luong con lai rat
it nén nhom nghién ctru dang xay dung ké
hoach san xuét 16 doc td bach hau méi. Lo
moi s€ duge danh gia cac ddc tinh va kiém
dinh cong hi¢u trudc khi dua vao st dung,
nhim bao dam ngudn miu chudn thay thé
va duy tri tinh lién tuc, on dinh, tin cay cua
cac phép thu.

5. Két luan

Lo doc td bach hidu miu chuin DiTox
Vn03 ¢6 s6 luong 150 dng (1,2 ml/béng), s6
don vi liéu gay chét 50% la 2834,81LD_,
gia tri Lm/10000 dat 9600 Lm/ml va
Lm/100000 dat 96000 Lm/ml.

L6 doc td bach hiu miu chuin DiTox
Vn03 c6 d6 6n dinh doc luc trong it nhét 5
nam khi bao quan ¢ nhiét d6 < -40°C, dong
thoi duy tri dugc hoat luc phu hop khi st
dung trong cac thir nghiém kiém tra cong
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hiéu thanh phan bach hau trong giai doan
tir ndm 2020 dén ndm 2025.
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