Nl@VB Journal of Science Control Vaccines and Biologicals, Vol.6, No.3 (2026)

STUDY ON THE ESTABLISHMENT OF A SECONDARY REFERENCE
STANDARD FOR THE NEUTRALIZATION ASSAY OF RABIES ANTISERUM
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Abstract: Currently, the only licensed purified equine rabies immunoglobulin in Vietnam is
IVACRIG, manufactured by the Institute of Vaccines and Medical Biologicals (IVAC). Potency
is tested via the mouse neutralization test (MNT), which requires the international equine rabies
antiserum (RAI) standard from NIBSC. Since NIBSC has discontinued this standard, IVAC
established and calibrated an in-house secondary standard against the international reference
to assign its specific neutralization unit. Methods: A qualified batch of rabies immunoglobulin
was adjusted to the required concentration and calibrated against the international RAI
standard through ten MNT assays. The geometric mean (GM) and coefficient of variation were
calculated using Microsoft Excel to determine the final potency of the secondary standard.
Results and Conclusion: A secondary reference standard for the rabies immunoglobulin MNT
assay was successfully established with a potency of 39 IU/mL.
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Tém tit: Hién nay, Viét Nam chi co huyét thanh khang dai tinh ché (IVACRIG) duoc san
xuét tir ngua do Vién Vic xin va Sinh pham y t& (IVAC) san xuat. Tai IVAC, hiéu lyc huyét
thanh khang dai dugc thuc hién bang phuong phéap trung hoa khang nguyén — khang thé trén
chudt nhat (Mouse neutralization test — MNT). Pé thyuc hién thu nghiém nay can sir dung
mau chudn quéc té huyét thanh khang dai c6 ngudn gbc tir ngwa (RAI) do Vién quéc gia vé
tiéu chuan va kiém dinh sinh hoc (NIBSC) cung cip. Tuy nhién, NIBSC di ngirng san xuat
va cung cap mau chuan RAI Do d6 IVAC d tién hanh thiét 1ap mau chuan thir cap huyét
thanh khang dai va hiéu chun v&i mau chuan quéc té dé dua ra don vi trung hoa. Phirong
phdp: Chon 16 nguyén liéu huyét thanh khang dai dat tiéu chuan, dwa vé ndng do yéu cau,
tién hanh ndi chuan 10 1an véi mau chuin quéc té RAI dé xéac dinh don vi cia mau chuéin
thir cAp bang phuong phap MNT. Sir dung phan mém Excel dé tinh gi tri trung binh nhan
(GM), hé s6 bién thién. Tong hop két qua dua ra s6 don vi hiéu gia ciia miu chuan thir cp
khi xac dinh bang RAI. Két qua va két ludn: Nghién ctru dd san xuat dugc mau chuan thir cip
huyét thanh khang dai cho thir nghiém MNT ctia huyét thanh khang dai v&i don vi 39 IU/ml.
Tir khéa: RAL; mdau chudn huyét thanh khéng dai.

1. Pit van dé

Huyét thanh khang dai c6 ngudn gdc tir
huyét thanh ngua chira khang thé khang vi
rt dai duoc dung dé tiém dy phong bénh
dai nham muc dich tao mién dich thu dong
khang vi rut dai. Hién nay, tai Vi¢t Nam chu
yéu chi c6 huyét thanh khang dai tinh ché
(IVACRIG) duoc san xuét tir huyét thanh
ngua do Vién vic xin va Sinh pham y té
(IVAC) san xuét.

IVACRIG 1a globulin mién dich c¢6
ngudn gbc tir ngwa dugc san xuat trén quy
trinh tinh sach sac ky trao doi ion. Do d6

IVACRIG la mot san ph'flm c6 d0 tinh sach
cao, do an toan va hi¢u gia trung hoa virus
dai dat hiéu qua.

Tai IVAC, thtr nghiém xéc dinh hi¢u gia
ctia huyét thanh khang dai dang duoc thuc
hién bang phuong phép trung hoa khang
nguyén — khang thé trén chudt nhat (Mouse
neutralization test - MNT) theo huéng dan
ctia Dugc dién Viét Nam. Dé thuc hién duoc
thir nghiém ndy can st dung mau chuan
qudc t& huyét thanh khang dai c6 ngudn gdc
tir ngua (RAI) do Vién Tiéu chuan va Kiém
soat Sinh hoc Qudc gia (NIBSC) cung cap.
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Hién nay, NIBSC da ngung viéc san
xuit va cung cap mau chuan RAI, do RAI
da duoc thay thé bang mau chuan 19/244 va
mAu chuin nay khong cong bd don vi ding
trong thur nghi¢m MNT- Mouse Neutraliza-
tion Test (chi co cong bd don vi FAVN va
RFFIT) trong khi MNT van con dang duoc
ap dung 1a phuong phép chinh trong kiém
tra hiéu gia huyét thanh khang dai tai don
vi, mat khac theo khuyén cdo cua T6 chire y
té Thé giéi (WHO), cac qudc gia va nha san
xuét nén thiét 1ap mau chuan thir cip hodc
mau chuin ndi bo ndi chuin véi miu chuin
qudc té. Do d6 Vién Vic xin va Sinh pham
y t& d3 tién hanh thiét 1ap mau chudn huyét
thanh khang dai noi bo (mau chudn tht cp).

Mau chuan thir cap huyét thanh khang

dai trudc khi dua vao su dung cho thu
nghiém x4c dinh hiéu gid, can phai chuan
dinh lai véi mau chuén, ¢6 ho so truy Xuét
ngudn gdc theo dung khung hudng dan cua
WHO/IVB/11.03 [4].
2. Phuong phap nghién ctiru
2.1. Dia diém va thoi gian nghién ciru

- Pia diém nghién ctru: Phong Kiém
dinh — Vién vic xin va Sinh phém y té. Phoi
hop v6i khoa Kiém dinh Sinh pham y té —
Vién Kiém dinh Quéc gia Vic xin va Sinh
pham y té.

- Thoi gian nghién ctu: Tu thang
06/2025 dén 06/2026.

2.2. Thiét ké nghién ciru [5]
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2.3. Doi twong nghién ciru

- Mau chuén thir cap huyét thanh khang
dai dugc san xudt tir 1 16 huyét thanh khang
dai ngua tinh ché (F(ab)z). Tom luoc quy
trinh san xuat nhu sau:

Gay mién dich trén ngwa— Ldy mdu
thu huyét twong — Thiiy phdn b&ng
pepsin— T ham tich TFF — Tinh sach
F(ab’)2 — Thim tich TFF — Loc vé
tring, hén hop — Ddnh gid chit lugng.

- MAu dy tuyén phai trai qua qua trinh
kiém tra chét luong theo céc chi tiéu danh
cho huyét thanh tinh ché (miu trong quy
trinh), 16 huyét thanh duoc chon lam mau
chuan du tuyén 1a 16 dat tiéu chuén chat
lugng co sé cua IVAC, c6 hiu gia wdc tinh
6n dinh, co tinh dai dién, da s6 lugng du trit

dai han, ky hi¢u l1a ERIG.

2.4. Cac nguyén vt liéu chinh sw dung
trong nghién ciru

- Méu chuan RAI (NIBSC), hiéu gia
cong bd: 30 IU/6ng [1].

- Chung CVS-11 ( dang dung tai
IVAC), da chuan do LDso va bao quan theo
SOP [3].

- Chudt nhit tring kho¢ manh gidng
ICR trong lugng 14 -16g.

2.5. Phwong phdp chon méu

Cach chon 6ng mau chuin dé thuc hién
thir nghiém: Chon ngau nhién trén toan bo
s6 6ng san xuat dugc, du kién 500 6ng.

2.6. Cdc thir nghiém dinh gid ¢ méi budc

Mau huyét thanh - Vo tring
ngua detuyén mau [ - Protein
chuan ERIG - Hiéu gia MNT
Lﬁu chuan thi cap : ;Zilng
huyét thanh khang dai |« . L.
RIVAC - Hl?ll chu?n Vo1
mau chuan QT

Hinh 2. So @ cac thir nghiém kiém tra trong qua trinh nghién ciru

% MBJdi budc thuc hién s& duoc kiém
soat boi cac thir nghiém kiém dinh theo
huéng dan ctia Duoc Pién Viét Nam V vé
tiéu chuan huyét thanh khang dai. Céc thur
nghiém danh gia chat lugng mau chuan dy
tuyén sau san xuét bao gdm: Vo tring, pro-
tein, hi€u gia trung hoa [2].

Nguyén tac thir nghiém vé trung:

Thir nghiém kiém tra vo tring dugc
thue hién bang cach cdy truc tiép mau thi
vao mdi truong dinh dudng va 4 mau &
nhiét d6 thich hop. Tiéu chuan: khong co
su phat trién cua vi khuan va ndm sau 14
ngay theo doi.

Volume 6-No 3.2026



140 Ta Nguyén Tuong Vin va cdc cong su/Tap chi Khoa hoc Kiém dinh Vic xin va Sinh phiam y té, Vol.6, No3 (2026)

Nguyén tic thir nghi¢m protein tong
s0 biang phwong phip Lowry:

Protein c6 trong mau thir bi tha véi acid
tricloacetic noéng. Xac dinh lugng tia dé
tinh ra luong protein trong mau bang cach
hoa tan tia, cho phan tng véi dong tactrate
va thudc thtr Folin trong mdi trudng kiém
dé tao phirc mau xanh da trdi, do quang &
budc song 750 nm.

Tiéu chuan: <150 mg/ml.

Nguyén tic thir nghi¢m hi¢u gia trung
hoa trén chudt nhit:

Mau chudn qudc t& RAI va mau ung
vién dugc pha loang theo day cac do pha
lodng song song (mdi do pha lodng dugc U
v6i mot liéu ¢d dinh vi rit thir thach CVS
trong diéu kién chuin (thoi gian, nhiét do u
trung hoa), sau do tiém vao ndo hodc phuc
mac chudt theo dudong dung quy dinh trong
SOP. Theo doi ty 1€ chuot séng/chét (hoac
biéu hién bénh dai) trong thoi gian quan st
chuan (thuong 14-21 ngay).

% Thir nghiém danh gia khi ndi chuan
v6i mau chuan qubc té: Hiéu gia trung hoa
trén chudt nhat. Lo mau chuan dy tuyén huyét
thanh khang dai RIVAC duoc ndi chuén véi
mau chuan qudc té RAI - 30 IU/bng.

« B4 tri song song (parallel-line design):
mau chuan IS va mau Gmg vién trong cing
mot phép thu, cung ching CVS, cung 16
chudt, dé loai trir sai s6 gitra céac lan th.

e S6 lan lap lai doc lap toi thiéu: > 3
lan thir nghiém (khuyén nghi 4-6 1an) thyc
hién vao cac ngdy khac nhau, co thé coi
mdi lan thir tuong dwong mot “phong thi
nghiém 40” trong md hinh nghién ctru hgp
tac ndi bd néu chi c6 mot don vi thue hién
(in-house collaborative-style calibration),
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dé tang do tin cay - phu hop khuyén cdo cua
WHO/IVB/11.03 vé “collaborative study”.

e M&i lan thi: t6i thiéu 4-5 do pha
lodng ¢6 tac dung nam trong ving tuyén
tinh dap ung (khoang 20-80% bao vé), moi
do pha loang 5 chuot.

« D6i chimg: d6i chimg vi rat (back-
titration CVS).

e Tinh EDso (hodc LDso tuong duong
phan trim séng sot) cho mdi mau & mdi lan
thir bang phuong phap Spearman—Kirber
theo phuong phép da tham dinh tai IVAC.

« Tinhhi¢u gia twong ddi (relative potency)
clia mau g vién so vé6i IS ¢ mdi 1an thir:

Hiéu gia ung vién (IU/6ng) = Hiéu gia
IS (30 IU/6ng) x (Ty s6 EDso IS / EDso ting
vién) x hé s6 pha lodng tuong tng

2.5. Xit Iy va phin tich sé liéu

Str dung Excel tinh gia tri trung binh
nhan, d6 léch chuin (SD) cua cong hi¢u mau
chuén, khoang tin cay 95%, gidi han trén va
gi6i han dudi ciia hidu gia mau chuan.

« Tong hop két qua cac lan thir bang
trung binh nhan (geometric mean) hi¢u gia,
tinh hé s6 bién thién hinh hoc (%GCV) va
khoéang tin cay 95%.

 Tiéu chi chap nhan so bo: %GCV
giita cac lan thir nén < 50% (theo ngudng
SOP ndi bd) trudc khi chap nhan gia tri
hi¢u gia.

3. Két qua nghién ctru

3.1. Két qua thiét Igp méu chuan thiv cdp
huyét thanh khdng dai
3.1.1. Kiém tra ddc tinh 16 du tuyén ERIG,

truwdce khi tien hanh dwa vao san xuat 1o
mau chuan dw tuyén [2].
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Bing 1. Két qua kiém dinh chét hrgng 16 huyét thanh khing dai ERIG

Tiéu chi Tiéu chuén chip nhin (TCCS) Két qua
Vo tring Khong c6 su phat trién cta vi sinh vét sau 14 ngay theo dbi | Pat
Protein <150 mg/ml 30,73 mg/ml
Hiéu gia 386,47 IU/ml

Sau khi c6 két qua cua 16 huyét thanh
khang dai ERIG tién hanh xir 1y pha lodng
mau trong dém glycerol 99,99% dé dua vé

ndng d6 mau chuan dy kién > 30 IU/ml va
ndng do glycerol cudi cung > 50%.

Bang 2. Két qua kiém dinh chit lwong mau chuin thir cip huyét thanh khing dai RIVAC-01

Tiéu chi Tiéu chuén chip nhin (TCCS) Két qua
Vo trung Khong c6 su phat trién cua vi sinh vét sau 14 DPat
ngay theo doi
Protein < 150 mg/ml 2,37 mg/ml
Hiéu gia 39,18 TU/ml

3.1.2. Két qud néi chudn véi mau chudn huyét
thanh khéng dai quoc té RAI - 30 IU/ml

Pé ndi chuin véi miu chuin huyét
thanh khang dai qudc té RAIL 16 RIVAC da

dugc kiém tra hiéu gia 19 lan. Thir nghiém
kiém tra hiéu gia dugc thyc hi¢n song song
v6i mau chuan quoc té RAI — 30 TU/ml.
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Hinh 3. Két qua ndi chuin miu chuin thi cip huyét thanh khang dai

RIVAC-01 véi miu chuin WHO-RAI

19 két qua thu dugc déu ndm trong giGi
han GM + 2SD, xéc dinh duoc gia tri hi¢u
gia trung binh cta 16 mau chuan thtr cip
huyét thanh khang dai RIVAC-01 1a 39,18
IU/ml (gidi han trén: 60,36 IU/ml, gidi han

dudi: 17,99 [U/ml), voi %CV 1a 27,03%.

3.2. Két qud nghién ciru tinh 6n dinh higu
gid trung héoa ciia mbu chudn thiv cdp
huyét thanh khdng dai 16 RIVAC-01 sau

sdn xudt 6 théang.
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Bang 3. Két qua nghién ciru tinh 6n dinh miu chuin dy thit cAp huyét thanh khang dai

RIVAC-01
T 1 thang 2 thang 3 thang 6 thang
Chi tiéu
01/2026 02/2026 03/2026 04/2026 07/2026
Hiéu gia (IU/ml) 39,18 39,50 29,30 30,00 39,50

Trong nghién ctru tinh 6n dinh chiing t6i tién

hanh danh gia 16 mau chudn thir cap huyét
thanh khang dai RIVAC-01 véi miu chuan
huyét thanh khang dai quéc t& RAI — 30 U/
ml. Két qua hiéu gia trung hoa giira cac lan
thue hién trén bang 3 cho thiy hiéu gia trung
hoa ctia cic mau lip lai va gia tri trung binh
déu nam trong khoang GM + 2SD. Pam béo
tinh 6n dinh sau san xuét 6 thang.

4. Két luan

Nghién ctru ndy da thiét 1ap thanh cong
16 mau chuan thir cdp huyét thanh khang
dai (RIVAC-01) v6i sb luong 514 dng dat
hi¢u gia trung binh 1a 39,18 IU/ml (gidi han
trén 60,36 TU/ml, gidi han dudi 17,99 TU/
ml). Sau 6 thing bao quan, RIVAC-01 van
dam bao do 6n dinh va tinh dé)ng nhét theo
thoi gian. RIVAC-01 dat day du cac tiéu
chuén ky thuat vé hiéu gia va do on dinh,
du diéu kién dé su dyng 1am mau chuén thir
cap trong kiém dinh chat luong huyét thanh
khang dai san xuat tai IVAC.

Tinh 6n dinh cia miu chuan thir cap
huyét thanh khang dai RIVAC-01 duoc
tiép tuc theo ddi theo thoi gian st dung cho
dén khi hiéu gia nim ngoai GM = 2SD.
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