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ESTABLISHING A PROCEDURE FOR DETERMINATION OF DIPHTHERIA
POTENCY USING COMBINED ASSAYS OF IMMUNIZATION IN MICE AND
TITRATION ON VERO CELL LINE
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Abstract: For many years, Diphtheria vaccination in the Expanded Programme of
Immunization helped eradicate the disease among Vietnamese children. It is very important
to determine the efficacy of each vaccine lot to ensure the quality of products circulated
onto the market. In the world, there is only one kind of Diphtheria toxoid standard based on
guinea pig unit at present. However, the use of large numbers of guinea pigs as immunized
animals makes the implementation process difficult. To overcome this, the Department of
Bacterial Vaccines - NICVB has researched and developed a procedure for determination
of Diphtheria potency on ICR mice. In this study, the immunization assay on ICR mice
was conducted, followed by a titration test on Vero cells. Process validation was carried
out through 05 separate assays, using the Diphtheria International Standard (NIBSC) with
a known potency of 213 IU/tube in parallel with test samples to be determined. The testing
results were used to assess the vaccine quality and establish a procedure for determination
of Diphtheria potency.
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NGHIEN C(*U XAY DI'NG QUY TRINH KIEM PINH CONG HIEU BACH HAU

BANG PHUO'NG PHAP MIEN DICH TREN CHUQT NHAT VA
CHUAN PO TREN TE BAO VERO

Nguyén Phwong Lién*, Bui Thi Kim Xuyén, Lé Thi Hoang Yén,
P6 Khanh Linh, Nguyén Thi Kim Ngan, Ngé Thi Hoa.
“Vién Kiém dinh Quéc gia Vic xin va Sinh phiam y té
Nhan ngay 3 thang 11 nam 2022
Chap nhdn dang ngay 8 thang 2 niam 2023

Tém tat: Vic xin Bach hiu dugc sir dung trong chwong trinh tiém chung qudc gia di gop
phﬁn thanh toan bénh Bach hau cho tré em Viét Nam tir nhiéu nam nay. Viéc xac dinh cong
hiéu ctia véc xin 13 v cing can thiét d& dam bao hiéu luc cua timg 16 san phim dugc sir
dung ngoai thi trudong. Hién nay trén thé gi6i chi c6 miu chudn Bach hau tinh trén don vi
chut lang, tuy nhién viéc sir dung chudt lang qua nhiéu gay kho khan cho qué trinh thyc
hién. Khoa Vi khuan- Vién Kiém dinh Qudc gia Vic xin va Sinh phdm y té da nghién ctru
va phat trién quy trinh x4c dinh cong hi¢u Bach hau trén chudt nhit trang, dong chudt ICR.
Nghién ciru ap dung quy trinh kiém dinh cong hiéu Bach hau bang phuong phap mién dich
trén chudt nhit, chuan do trén té bao Vero, thir nghiém dugc tham dinh quas lan tht nghiém
doc lap. Cac lan tht nghiém thyuc hién song song voi mau chun quéc té Bach hau (NIBSC)
da biét trude don vi cong hiéu 12 213 TU/dng cung mau thir can xac dinh gia tri. Két qua cta
cac 1an thir nghiém duoc sir dung dé danh gia chat luong vic xin va thiét 1ap mot quy trinh

thir nghiém cho viéc kiém dinh chit luong vic xin bach hau.

Tir khod: vic xin Bach hau, cong hi¢u Bach hau trén chudt nhdt

1. Pit van dé

Bach hau 14 bénh truyén nhiém nguy
hiém, viéc kiém soat bénh Bach hau duoc
cac nudc trén thé gidi chu trong bang cach
sir dung vic xin phong bénh. Hién nay tai
Viét Nam c6 rat nhiéu loai véc xin phdi hop
¢6 chira thanh phan bach hau duoc sir dung
cho tré tir 2 thang tudi. Viéc kiém dinh véc
xin bao gém hai tiéu chuan can dat duoc 1a
tinh an toan va tinh hiéu lyc. Tinh an toan
thé hién qua céc thir nghiém vé cam quan,
nhan dang, an toan chung, an toan dac hi¢u,
tinh chat hoa 1y...Hiéu luc vic xin dugc thuc
hién qua thir nghiém Cong hiéu Bach hau.

Thtr nghi¢ém cong hi¢u tai Viét Nam
dang sir dung 2 phuong phap: Giy mién

dich va thur thach trén chudt lang hoac
mién dich trén chudt nhét va chuin do trén
té bao vero. Do tinh hinh thuc té tai Vién
kiém dinh Qudc gia Vic xin va Sinh pham
y té, viéc st dung nhiéu chudt lang cho thu
nghiém 1a khong phu hop nén can phai phat
trién quy trinh kiém dinh trén chudt nhat 1a
phu hop va can thiét,

2. Phuong phap nghién ctru

2.1. Déi twgng, thoi gian va dia diém nghién civu
- Dbi twong nghién ctru 1a quy trinh
kiém dinh cong hiéu Bach hau bang phuong
phéap mién dich trén chudt nhit tring.
- Nghién ctru duoc tién hanh tai Khoa
Kiém dinh vic xin Vi khuan va khoa bong
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vat thuc nghiém, Vién Kiém dinh Quéc gia
Vic xin va Sinh pham y té trong khoang
thoi gian tr thang 03/2021- 12/2021.

2.2. Thiét ké nghién ciru

- Nghién cuu dugc thuc hién bﬁng
phuong phap mo ta thuc nghiém.
2.3. Vit liéu nghién ciru
2.3.1. Mdu sir dung trong nghién ciru

Mau dugc str dung trong nghién ctru 1a
véc xin mau chuan Qudc té bach hau cong
hiéu 213 TU/6ng, s luong 05 dng va vic
xin mau chuan qudc gia bach hau dy tuyén,
s6 lwong 05 bng.

Péc t6 sir dung 1a doc td bach hau
dong kho RIVM hoac doc td tuoi ciia IVAC

Huyét thanh chudn st dung ctia NIBSC

2.3.2. Vat tw va trang thiét bi

Pipet man, hood, may lac, ... dung cu
v6 khuan: pipet nhua, dau con céc loai. ..
con han str dung. Cac mdi trudng can dung:
nude mudi sinh 1y (NMSL) v6 khudn, moi
truong MEM 10%.

2.3.3. Dong vat thi nghiem

bong vat thi nghiém dugc st dung
trong nghién ctru 14 chudt nhét tring ICR,
trong lugng 12-14g/con, s6 luong sir dung
l1a 400 con.

M3i lan thir nghiém str dung 40 con cho
vic xin chuan va 40 con cho vic xin th,
chia déu vao 4 d6 pha (mdi do pha 10 con).
2.3.4. Phuong phap nghién cvru

- Thuc hién 05 lan trén miu chuan
Quéc té va vic xin mau thir. Mau chuan
duoc str dung 1a mau chuin Quéc t& 07/216
da biét trude cong hi¢u trén chudt nhat 1a
2131U/6ng, mau thir 13 vic xin chta thanh
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phan bach hdu. Mau chuan quéc té da biét
trude cong hiéu va dugce coi 1a 6n dinh. Vic
xin mau chuan Qudc t& va mau thir duoc
pha loang nhu da trinh bay ¢ trén.

- Thuc hién 5 1an thir nghiém (5 ngay
khac nhau), thuc hién bdi cac nghién ctu
vién va k¥ thuat vién trong khoa.

Vic xin mau chuan Qudc té va mau
thir dugc pha lodng bac 2. Dung phdn mém
Excel d¢ thong ké va tinh toan cac két qua
thu duoc bang phan mém Whoprograme.
Hé sb bién thién cia cac két qua thu duoc
phai nam trong khoang tir 20-50%.[2]
2.3.5. Tién hanh thir nghiém xdc dinh cong
hiéu ciia véic xin mdu chudn bach hau dw tuyén
2.3.5.1. Tiém mién dich cho chugt

Pha lodng mau chudn va mau thir

Vic xin mau chuan va miu thir sau khi
hoan nguyén duoc pha loing bic 2 bing
nude mudi sinh 1y.

Vic xin mau chuan qudc té dugc pha
loang nhu sau

Bing 1: Cach pha miu chuin quéc té

Do pha

Cong thue pha
1 ampoule + 20ml NMSL

B 10 mlA+ 10 ml NMSL
C 10 ml B + 10 ml NMSL
D 10 ml B + 10 ml NMSL

Vic xin mau chuan dy tuyén dugc pha

>

loang nhu sau

Bang 2: Cach pha miu chuin du tuyén

Po6 pha |Cong thirc pha

A 1 6ng + 15ml NMSL

B 7.5 ml A + 7.5 ml NMSL
C 7.5 ml B + 7.5 ml NMSL
D 7.5 ml B + 7.5 ml NMSL

- Tiém mién dich cho cac chudt véi
lidu tiém/ duong tiém 13 0,5ml/con/dudi da.
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- Chudt sau khi tiém mién dich duogc
nuoi va theo doi trong 35 ngay.
2.3.5.2. Ldy mau chuét, tach huyét thanh
va bat hoat

-Toan bd chudt dugc 1dy mau tim riéng
1& timg con bang bom tiém vo6 khuan loai 1
ml vao cac tuyp eppendof di hap vo khuan,
cac tuyp mau phai dit ¢ tu thé nghiéng dén
khi d6ng méi cdm vao gia.

- Pit vao ti 4m 37°C/1gio (dé hoat hoa
hé thdng dong mau)

- Pé ta lanh 4°C/ 1 gio (1am co céc soi
fibrin va huyét thanh duoc tiét ra tdi da).

- Ly tam & 4°C véi toe do 2000-4000
vong/phut x 10 phut

- Tach huyét thanh bang micropipet
chuyén sang ting tuyp eppendof méi vo
khuan twong tng.

- Bét hoat & nhiét do6 56°C/30 phut
trong Water Bath (bat hoat bo thé), (néu
tuyp huyét thanh ndo van con 1an hong cau
thi phai ly tim lai lan 2).

- Béo quan huyét thanh ¢ - 20° C cho
dén khi kiém tra hi¢u gia khang thé.

2.3.5.3. Chudn d¢ liéu doc t6 thir nghiém
Lm/ 10.000

-Liéu Lm/10000 14 liéu doc t6 bach
hau (PTBH) c6 thé lam giam sy trc ché trao
d6i chat v6i sy c6 mit cia 0,0001 TU khang
doc t6 bach hau (KDT BH).

-Poc td bach hau dong kho RIVM
chtra 1000 Lf/6ng dugc hoan nguyén trong
40 ml nuéc mudi sinh 1y. Dong dng mdi bng
1 ml c4t & 4°C dung dan. Liéu Lr/10000 nay
tuong duong vadi khoang1/10000 L{/50ml.
Hodc co thé st dung doc td cua IVAC dung
dé chuan d9 liéu Lm.

2.3.5.4. Chuan dg khéng thé bach hau

- MGdi loat vic xin ding 4 phién day
bang tuong g véi 4 d6 pha, ghi ky hiéu loat
vic xin va d6 pha vao mép phién bén phai

Pha khang doc 16 bach hau chuan

- Khang ddoc td bach hau chuin
RIVM (hoac WHO) chtta 10 TU/ml dugc
pha loang trong moéi truong MEM c6 10%
huyét thanh bao thai bé sao cho nong do
huyét thanh mau chuan (HTMC) cubi ciing
la 0,0081U/ ml.

- Cach pha nhu sau:

A, =1/100: 20 ml KDTBH + 1980 ml
M199 = 0,1 IU/ml

A = 1/1250 : 200 ml A + 2300 ml

2

M199. =0,008 IU/ml

Pha déc t6 thir nghiém

- Can cw vao k’é't qud chuan dé doc t6
o trén tinh liéu doc to thir nghiém Lm/10000.

Vi dy lieu Lm/10000 tim dugec la
1/8000. Tur doc to goc pha nhw sau:

B, =1/100 : 20 ml PTBHC + 1980 ml
Moi trudng

B,=1/8000 : 1 ml B +79 ml Mdi trudong

Cdc bude tién hanh chudn dg khang thé

- Mbi do pha mién dich du’qc’chuén
do trén 1 phién nhya day bang 96 giéng.

- Cho 59 ml méi truong vao tat cé,céc
giéng cua phién trir gieng A11 - 12 bo tréng;
Riéng céc giéng G11- 12 vaH11-12 dung dé
lam chung t€ bao, cho 100 ml moi truong.

- Huyét thanh timg chudt cta méi,d(f)
pha mién dic}} duoc chp vao 1 trong 8 giéng
cua cot thirnhat tir A1 dén H1, moi giéng 50ml.

- Dung pipét 8 kénh pha loang bac 2
huyét thanh tir cot 1 dén 10 r6i bo di 50 ml.

- Cho 50ml khang ddc té chuan chua
noéng do 0,0081U/ml ( 0,0004I1U/50 ml)
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(A)) vao cac giéng A11-12 va B11-12. Tur
B11-12 pha loang bac 2 dén D11-12 r6i bo
di 50ml

- Cho 50ml doc té thr nghiém
Lm/10.000 (B,) vao tat ca cic giéng ciia
phién trir giéng G11-12 va H11-12.

- Pay nip phién, lac nhe va dé o nhiét
do phong 20-25°C trong 1 gio.

- Tach té bao

- Cho 50ml dung dich t& bao c6 chirandng
do 2 - 2,5.10° té bao/ml vio tat ca cac giéng.
Lic nhe phién. Dan gidy phu phién hodc dan
bang dinh xung quanh nap phién va @ phién &
nhiét 37°C/ 4 - 6 ngay 16i doc két qua.
2.3.5.5. Poc két qua

- Sau 4-6 ngay G 4m két qua thu
nghiém dugc ghi nhan. Su thay ddi mau tur
do sang vang dugc coi nhu khong c6 sy tic
ché trao ddi chat do cac doc td da bi trung
hoa bdi cac khang thé khang doc t6. Hiéu
gi4 khang thé duoc tinh theo diém 14 giéng
cudi ciing van con té bao moc (mdi trudng
cO mau vang).

Cdc budc tién hanh:

- LAy cac phién chuan d6 ra khoi ta
am va dat timg phién 1én 1 mat phang.

- Lot bo gidy phu phién hodc nip phién
1 cach can than dé quan sat duoc dé dang.

- Néu cac phién dugc u trong diéu
kién c6 5% CO, thi phai dat chung 1én ban
lam viéc trong vai phat dé cho hoi lai mau.
2.3.5.6. Tinh két qua

- Cong hiéu cua véc xin thir duoc tinh
dua trén s6 diém cua tirng d6 pha trong 4 do
pha ctia vac xin mau chudn va vic xin mau
thir, tinh theo chuong trinh Parallel line
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hodc dwa vao dudng cong dap Gmg liéu thu
duoc tir vic xin chuan va vic xin thir qua
v& db thi gitra cac lidu véc xin v6i diém dap
g ctia hiéu gia, cong hiéu cua véc xin thir
dugc tinh theo parallel line.

a. Danh gia két qua

Tiéu chudn cho mot thir nghiém co gia tri

- Giéng A, - D,, va A - D, cho thay
rd liéu Lm/10.000 dugc pha dung. Sau 6
ngay khong xdy ra su tc ché trao ddi chét
11&12 va Bll&’IZ B o j
lai c6 xdy ra su trc ché trao doi chat & giéng
C,.. vaD _ (Mau do).

11&12
- Su uc che trao doi chat s€ xay ra ¢

& giéng A (mau vang). Nguoc

11&12

e VaF ¢, (mau do) la nhiing giéng

chimg doc t6 (khong co huyét thanh dé trung

giéng E

hoa doc t6 nén doc tb huy hoai té bao).
) 11&12 Vé’ Hl]&12
bao phat trién binh thuong va méi truong co
mau vang do6 1 nhimg giéng chimg té bao
(khong cé doc to va huyét thanh bach hau)

- O cac giéng G cac té

- Thur nghiém phai dat dugc cac tiéu
chuén dit ra trong thir nghiém parallel line
nghia 1a phai tao dwoc duong thing va
duong song song trong mdi twong quan
dap tmg licu.

a. Tiéu chudn céng hiéu

Thir nghiém dat yéu cau khi:

- Cong hi¢u bach hau cua vic xin
DTP s& phai * 30 IU/liéu tiém cho ngudi
(tirc 12 2 60 TU/ml vic xin).

- Néu két qua thir nghiém khong
dat yéu cau nhu trén thi phai nhic lai thir
nghiém. Néu & 1an nhéc lai van khong dat
yéu cau trén thi loat vic xin bi coi la khong
dat yéu cau vé cong hiéu thanh phan bach
hau va phai huy bo.[1][4].
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3. Két qua

3.1. Két qua chuin dé
e Trong qua trinh chuan do déu c6
cac mau chimg 4m va chimg duong:
- Khéng xay ra sy tc ché trao do6i
11&12 Vé’ B11&12
Nguoc lai c6 xdy ra su uc ché trao ddi chat
vaD

11&12

chat ¢ giéng A (mau vang).

& giéng Cen (mau do).

- Su Gic ché trao doi chat s& xdy ra &
giengE  vaF (maudo)lanhimg giéng
chimg doc t6 (khong c6 huyét thanh dé trung

hoa ddc t6 nén doc td huy hoai té bao).

va H cac té

11&12 11&12
bao phat trién binh thudong va moéi truong cod

- O cac giéng G

mau vang do 1a nhiing giéng chung té bao
(khong c6 doc t6 va huyét thanh bach hau)

e Sau khi thuc hién thir nghiém cong
hiéu bach hau 5 1an doc lap cing mot loat
véc xin mau chuén va cung mot loat véc xin
mau thir, cac 1an thuc hién kiém dinh cing
mdt phuong phap, trong cung mot phong
thi nghiém, st dung cung mat thiét bi cho
két qua nhu sau:

Bang 3: Két qua cong hi¢u

1 05/06/2019- 31/07/2019 380,982
2 22/07/2019- 04/09/2019 375,043
3 11/09/2019- 28/10/2019 563,779
4 27/09/2019-09/11/2019 431,163
5 07/10/2019-18/11/2019 479,391
Trung binh 446,072
CvV 17,53%
Gia trj cdng hiéu ciia cac lan thir nghiém
(Iv)
700
600 -
500 et
400 >
300
200
100
0
1 2 3 4 5

e TB-25D

4. Ban luan

Tur cac két qua trén cho thiy qua 5 1an thir
nghiém ddc lap, thuc hién kiém dinh cung mot
phuong phap, trong ciing mét phong thi nghiém,
str dung cing mét thiét bi x4c dinh dugc

+ Céc thtr nghiém nay déu 1a cac thir
nghiém co gia tri.

=Cdng hidu (1U)

TB+25D

+ Heé sb bién thién CV cua cac két qua
thir nghiém 1a 17,53% (chuan chip thuin
CV nam trong khoang 20-50%), tuy nhién
CV cang nho két qua cang dang tin cay. Vi
vay cac so liéu nay van dat yéu cau vé do
chinh xac trung gian
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5. Két luin

Tt cac két qua nghién ctru cho thiy gia

tri cong hi¢u trung binh cua vac xin bach

hau dy tuyén qua 5 lan thir nghiém déu 1a

cac thu nghiém co6 gia tri va cong hi¢u dat

446,072 1U/ml, cac gia tri nay déu nam
trong khoang +2SD.
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