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Abstract

The efficacy testing of the whooping cough vaccine is one of the mandatory tests
recommended by the WHO and is a quality standard for vaccines in the Vietnam Pharmacopoeia
5. The principle of the efficacy test is to evaluate immune response after immunization in mice
using the method of challenge with pertussis strain 18323. Therefore, assessing the quality of the
challenge strain used for testing also contributes to making the testing process more accurate and
reliable. The pertussis strain, after being kept in liquid nitrogen, is tested for the 50% lethal dose
(LDso) every 3 months by challenge injection into mouse brains to evaluate the stability of the
challenge strain.

The research results indicate that the LDso values of the pertussis strain at different time
points during the storage and preservation under liquid nitrogen at 3, 12, 24, and 36 months are
(295,940; 255,737; 219,063; and 243,405 bacteria), respectively. The lowest LDso value is
175,216, and the highest LDso value is 295,940, meeting the requirements according to the
standard of 50-400 bacteria. Next, these values fall within the range of TB + 2SD, meeting the
requirements according to the corresponding standard with fluctuations within the 95%
confidence interval.

The research results demonstrate that the pertussis strain 18323 remains stable under liquid
nitrogen storage for a monitoring period of 36 months, meeting the quality standard when
preserved under frozen conditions in liquid nitrogen for efficacy testing of pertussis strain at the

National Institute for Vaccine and Biologicals (NICVB) and the manufacturer.
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NGHIEN CUU PANH GIA TINH ON PINH CHUNG HO GA
B. PERTUSSIS 18323 SUDUNG CHO KIEM DINH
CONG HIEU VAC XIN HO GA
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Tém tit

Thir nghiém kiém tra cong hiéu cta vic xin ho ga 1a mét trong cac thir nghiém bat budc theo
khuyén cao cia WHO va 1a tiéu chuén chét lugng vac xin c6 trong Duoc dién Viét Nam 5.
Nguyén 1y cua thir nghiém cong hiéu 1a sau khi gay mién dich trén chudt nhét s& danh gia su dap
g mién dich bang phuong phap thir thach bang chiing ho ga 18323. Vi vay danh gia chat luong
ctia chiing thir thach ding cho thir nghiém ciing gép phan lam cho qué trinh thir nghiém chinh
x4c va tin cdy hon. Chiing ho ga sau khi dugc giir trong nito 16ng, sau mdi 3 thang s& duoc kiém
tra lidu gy chét 50% (LDso) bang cach tiém thir thach trén ndo chudt dé danh gia sy 6n dinh ciia

chung thur thach.

Két qua nghién ctru cho thiy gia tri LDso ctia ching hoa ga tai cac mdc thoi gian trong qué
trinh cét gilr va bdo qua ¢ diéu kién ni to long sau 3; 12; 24; va 36 thang cho két qua LDso twong
tmg 13 (295,940; 255,737; 219,063 va 243,405 vi khuan). Gia tri thip nhat cta lidu LDso 1a
175,216, gié tri cao nhat cia lidu LDso 12 295,940, dat yéu cau theo tiéu chuan tir 50-400 vi khuan.
Tiép dén cac gia tri niy déu nam trong khoang TB+2SD dat yéu cau theo tiéu chuan tuong g
dao dong trong khoang tin cay 95%.

Tir két qua nghién ctru trén da chtng minh ching ho ga 18323 bao quan ¢ diéu kién trong
nito 16ng 6n dinh trong thoi gian theo ddi 36 thang, dat tiéu chuan chét lwong khi bao quan &
diéu kién dong bang trong nito 1dng cho kiém dinh cong hi¢u véc xin ho ga tai Vién kiém dinh

Quéc gia Vic xin va Sinh pham Y té (NICVB) va nha san xuét..

Tir khéa: Liéu LDso, NICVB, Chiing ho ga 18323, thir nghiém céng hiéu.
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1. Dit van dé

Ho ga 1a mot bénh truyén nhidm cép tinh
do vi khuan Bordetella pertussis giy ra.
Trong d6, tré em 1a ngudn bénh chu yéu [1].
Nho trién khai tiém véc xin phong ma bénh
ho ga tai Vi¢t Nam da duoc khéng ché. Tiém
vac xin phong bénh lam giam xudng mtc
thip nhat ganh ning bénh tat, chi phi diéu trj
y té va ti 18 tir vong. Ty 1é mic trung binh
thoi ky 1991-1995 cua ca nudc la
7,5/100.000 dan. Tor nam 1993, ty 1€ tiém
DPT duogc duy tri & muc trén 90%, c6 nam
dat trén 95% (1997, 2000) véi chat luong
tiém chung dugc cai thién nén ty 1¢ méc
trung binh cua ca nudc trong thoi ky 1996-
2000 da giam xudng 1,8/100.000 dan. Trong
20 nam tr¢ lai day tor nam 2002- 2022, )
truong hop mic ho ga c6 su bién dong qua
cac nam. S6 ca mic ho ga cao nhat 1a 1013
ca vao nam 2019 va thap nhét 1a 20 ca nam
2022 [2, 3]. Trong viéc kiém dinh cht luong
chit luong khong chi dbi vai vac xin ho ga
ma v6i cac véc xin khac thi thir nghiém cong
hiéu 1a thir nghiém quan trong nhat. Ngoai
viéc lya chon dong chudt phu hop cé dap
g mién dich thi viéc danh gi4 chat lugng
ching thir thach ciing hét sitc quan trong.
Sau thoi gian gay mién dich véi véc xin ho
ga, dong vat thi nghiém s€ duogc tiém thu
thach voi chung gay bénh dé danh gia higu
qué bao vé ciia vic xin dbi véi tac nhan gay

bénh- chiing ho ga. Péi véi thir nghiém cong

hi€u ho ga v6 bao, viéc sir dung chung ngay
sau khi nudi cdy s& rat mat thoi gian cho viée
nudi cdy; Ngoai ra tiéu chuan cua huyén phu
ho ga dua ra ciing dao dong tuong ddi 16n,
vi vay liéu LDso- lidu gy chét tdi thiéu 50%
dong vat thi nghiém co thé nam ngoai
khoang cho phép. Vi vay, chung toi cét giir
chung dong bang va danh gia sy 6n dinh cua
chung gitip cho viéc kiém dinh dugc nhanh
hon, chit dong hon ma khong mat thoi gian
cho viéc nudi cdy chang va chi can do lai liéu
LDso ciia chiing thir thach khi can thiét.
2. Phwong phap nghién ciru
2.1 Poi twong va dia diém nghién ciru
- Péi tuong nghién ctru: ching ho ga
B. pertussis 18323
- Nghién ctru dugc tién hanh tai Khoa
Kiém dinh vic xin Vi khuin va Khoa Pong
vat thyc nghiém, Vién Kiém dinh Quéc gia
Vic xin va Sinh pham y té

2.2 Thiét ké nghién ctru

Nghién cuu dugc thuc hién bé“mg
phuong phap mod td thuc nghiém trong

phong thi nghiém

2.3 Vatli¢éu nghién ctru

- Chung ho ga B. pertussis 18323 dong
bang

- Chudt nhit tring 6 tuan tudi

2.4 Quy trinh nghién ciru

Chung ho ga dugc cit giit tai nong do

khoang 10'° vi khuéan ho ga (VKHG)/ml, sau
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khi cat giit 3 thang trong nito 1ong thi ching
dugc pha lodng va tiém trén chudt dé xac

dinh liéu gay chét t6i thiéu LDso ctia chung.

Str dung 4 d6 pha A7, As, Ao, Ao ( Bang
1) tiém ndo cho 4 nhém chudt nhét tring 6
tuan tudi, trong lugng tur 28-35g/chudt. Liéu
tiém/dudng tiém: 0,02 ml/con/ndo. Theo doi
chudt 14 ngay, dua vao s6 chudt con séng,

s0 chuot chét va tong so cua cac do pha A7,

Bang 1: Cong thirc pha chung thir thach

A8, A9, tinh ra liéu LDso. LDso cua chung
dugc tinh bang phan mém Probit Analysis.
LDso ctia chung thtr thach phai chira khoang
50-400 vi khuén [4, 5].

Cong thuc pha loang dugc trinh bay

trong bang sau:

A1:10"° VKHG/2ml Iml ching 1 ml dung dich Casein
A2:10° VKHG/2ml Iml A, 9 ml dung dich Casein
A3:10® VKHG/2ml Iml Az 9 ml dung dich Casein
A4=10° VKHG/0,02ml Iml A; 9 ml dung dich Casein

As: 5.10* VKHG/0,02ml SmlAy

5 ml dung dich Casein

As: 5.10° VKHG/0,02ml Iml As

9 ml dung dich Casein

A7: 500 VKHG/0,02ml 1ml As

9 ml dung dich Casein

As:100 VKHG/0,02ml 1ml A7

4 ml dung dich Casein

Ag: 20 VKHG/0,02ml 1ml As

4 ml dung dich Casein

Auio: dung dich Casein

Vi chiing ho ga duoc cat giit nong do
khoang 10'° vi khuan/ml vi vdy ma khi do
lidu LDso c6 thé nam ngoai khoang tiéu
chuan. Vi vay can phai do dé xac dinh va
diéu chinh lai d pha cho phu hop dé sao cho
lidu thir thach chira khoang 5.10* vi

khuan/ml.

3 Két qua

Theo dbi liéu LDsp ctia chung thtr thach
dé danh gia sy 6n dinh ciia chung theo thoi
gian theo ddi. Két qua duoc tong hop & bang
2:

Bang 2: Két qua do liéu LDso ciia chiing thir thach
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Méc thoi gian (thang) Két qua LDso
3 295,940
6 206,515
9 180,417
12 255,737
15 293,302
18 175,216
21 195,720
24 219,063
27 236,340
30 225,966
33 190,037
36 243,405
Trung binh 226,471
SD 40,460
TB-2SD 145,551
TB+2SD 307,392
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Biéu dd 1: Theo ddi két qua LDso ciia chiing ho ga theo thdi gian bao quan

4. Ban ludn

Theo quy trinh kiém dinh tai Nhat
Ban, ching vi khuén sau khi nu6i cdy s&
dugc ding dé tiém thir thach trén ndo
chudt [6]. Sinh khéi cta vi khuan ho ga
sau khi dugc nuéi céy s€ dugc do mat dd
quang- OD & budc song 590 nm, OD
nam trong khoang tir 0,5-0,55 twong
duong voi 10" vi khuan/ml [7]. Tuy
nhién, vi¢c sir dung chung tuoi nhu vay
s& mét nhiéu thoi gian cho viéc nudi cy
va OD cua huyén dich dao dong ciing
kha 16n vi vay ma liéu LDso- liéu gay
chét t6i thiéu ctia chung thir thach c6 thé
roi ra ngoai khoang cho phép, dan dén
két qua thir nghiém khong c6 gia tri. Vi
vay, trong nghién ctru ndy ching t6i tién
hanh nudi ciy, chia nho ra va cit giir
chung, déng thoi xac dinh duoc néng do
pha loang phu hop véi viée thur thach.
Qua trinh nay khong can giai doan nuoi
cdy va chi can do liéu lai LDso cta chiing

thir thach khi can thiét.

Chung thur thach 1a chung ho ga gay
bénh vi vay khi cét giit rat kho dé dam
bao s6 lwong vi khuan con nhu ban dau,
vi vay, liéu LDso ctia ching c6 thé ting
hodc giam vuot ra khoi khoang cho phép
vé diéu kién dat ra cua chung. Tiéu chuin
liéu LDso cua chung thir thach ddi véi

thir nghiém ho ga v6 bao phai nam trong

Tai liéu tham khao

khoang tir 50-400 vi khun [5]. Vi cong
thirc pha nhu trén, két qua danh gia cho
thiy gia tri LDso khong giam dan theo
thoi gian ma dao dong xung quanh
ngudng cho phép. Theo két qua danh gia
do tin cay cua thi nghiém nhu bang 2 va
biéu dd 1, ta thiy LDso ctia mc thoi gian
cat giir 3 thang 13 295,940 vi khuan. Tiép
theo mbc 1 nam-12 thang 1a 255,737 vi
khuan. Tuong tu mdc thoi gian 24 thang
va 36 thang LDso lan luot 1a 219,063 va
243,405 vi khuan. Gia tri thép nhét cua
liéu LDsola 175,216, gia tri cao nhat cta
liéu LDso 1a 295,940. Cac gia tri nay déu
nam trong khoang cho phép TB2SD vé
diéu kién dat ra ciia chung twong tmg dao
dong trong khoang tin cdy 95%. Diéu
nay cho thdy, chang khi duoc gitt trong
nito 1ong tai Vién 6n dinh qua thoi gian
theo doi. Sy dao dong cua cac két qua
ndy 1a do kha ning dap ang mién dich
cua chuot thi nghiém khac nhau, tuy
nhién vin ndm trong gi6i han yéu cau tir
50-400 té bao vi khuan.

5. Kétluan

Chung ho ga dugc nudi cdy, cét giir
va bao quan trong nito 1ong on dinh theo
thoi gian. Vi vdy, ¢ thé sir dung ching
dong bang cho thtr nghi¢ém cong hi¢u
thay vi sir dung chung tuoi ngay sau khi
nudi cdy nhu trude ddy. Cac két qua theo

ddi déu nam trong tiéu chuan cho phép.
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