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XAY DUNG QUY TRINH XAC PINH HOAT TINH SINH HOC
CUA INTERFERON ALPHA GA (ChIFN-a)
Nguyén Thi Thanh Giang', Nguyén DPang Quan!, H6 Quéang Do?

TOM TAT
Quy trinh xac dinh hoat tinh sinh hoc ctia interferon alpha ga (ChIFN-a) dugc xay dung dua trén quy trinh xac
dinh hiéu gia ctia interferon alpha 2. Cac thong s6 chinh st dung trong quy trinh bao gom: méat d¢ té bao UMNSAH/
DF1 (dong nguyén bao sgi phdi ga) 1a 4 x 10° t€ bao/ml (4 x 10*t€ bao/giéng/100 wl); virus stii dung d€ danh gia la
NDV (Newcastle disease virus) liéu 100 TCID, /0,1 ml. Két qua tht nghiém cho théy, quy trinh xdc dinh hoat tinh
sinh hoc ctia ChIFN-a c6 tinh 8n dinh cao khi d4p dung hai loai virus khdc nhau (NDV va VSV - Vesicular stomatitis
virus). Két qua dat dugc co sai s6 nim trong khodng cho phép cua Bo Y t€ (hiéu gid sai s6 cho phép nidm trong

khoang 70 - 150%).

Tui khéa: Interferon alpha ga, hoat tinh sinh hoc, bénh tich t€ bao, liéu gay nhiém 50% té bao tht nghiém

1. AT VAN PE

Interferon alpha ga (ChIFN-a) da dugc chiing
minh c¢6 kha nang tc ché cac virus gay bénh
Newcastle (Hou et al., 2011), Gumboro (Mo et al.,
2001), cam HIN1, H5N9 (Jiang et al., 2011), bach
cau sarcoma & gia cam (Dai et al, 2016), virus gay
bénh mun giop (VSV, Vesicular stomatitis virus)
(Hou et al., 2011). Hon niia, interferon (IFN) con
kich thich mién dich dic hiéu do d6 thuong dugc st
dung nhu la mot tdc nhan ho trg, nham tang cudng
hiéu qua phong ngtia va diéu tri bénh do virus &
nguoi, gia cdm va keém véi vaccine liéu thdp nham
tang cuong hiéu qua ctia vaccine (Gonzalez-Navajas
etal.,2012). Trudc nhu cau thuc té, trong viéc phong
ngtia va diéu tri cac bénh do virus gay ra ¢ gia cam
tai Viét Nam, Trung tam Cong nghé Sinh hoc thanh
ph6 H6 Chi Minh da tao dugc ché phdm interferon
alpha ga (ChIFN-a) tdi t6 hgp biéu hién tti nAm men
Pichia pastoris. Tuy nhién, dé c6 thé dugc thuong
mai, yéu cau thiét yéu trong quy trinh san xudt la
cac ché phdm nay can phai dugc xac dinh hoat tinh
cta ché phdm. Tuy nhién, qua trinh xac dinh hoat
tinh cia ChIFN-a con gdp nhiéu kho khan do trong
nud6c chua c¢6 don vi kiém dinh mau ChIFN-a, ma
mot s6 don vi chi nhin mau kiém dinh 1a interferon
ngudi (hIFN). Do vay, nghién ctiu dugc tién hanh
nham c6 dugc quy trinh thudng quy xac dinh hoat
tinh sinh hoc (IU/mg) ctia ChIFN-a 4p dung trong
phong thi nghiém.

II. VAT LIEU VA PHUGNG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciu

Nguén mau: Dong té bao UMNSAH/DFI
(ATCC), virus Newcastle ddc luc cao (b6 moén

Thu y, Khoa Nong nghiép, Pai hoc Can Tho), virus
VSV (Vién Vaccine va Sinh phdm y t€ Nha Trang).
Héa chat: dich ChIFN-a (Trung tam Cong nghé
Sinh hoc Thanh phé H6 Chi Minh); ChIFN-a chudn
(Biorad); trypsin (Sigma); MTT (Sigma); DMEM
(Sigma); FBS (Sigma); PBS (Gibco); Trypan blue
(Sigma).
2.2. Phuong phap nghién ciu
2.2.1. Xdc dinh mdt do té bao thich hgp dva lén giéng
Té bao don UMNSAH/DF1 dugc xac dinh mat
do thich hop, dua lén dia nuoi cdy té€ bao 96 giéng
chudn bi cho tht nghiém. Mo6i trudng nudi té€ bao
la DMEM 2% FBS, nham gitp cac té bao duy tri su
song va hau nhu khong tang sinh trong thoi gian dai
nuoi cdy. Té bao UMNSAH/DF1 dugc dua lén dia
96 giéng, v6i thé mobi giéng 0,1 ml/giéng, mét do té
bao khao sat: 1 x 10° t&€ bao/ml, 2 x 10° t€ bao/ml,
4 x 10° té€ bao/ml va 8 x 10° t€ bao/ml (mo6i néng do
té€ bao thuc hién trén 32 giéng). Quan sat hinh thai t€
bao trong cac giéng sau 24 gid nudi ciy.

2.2.2. Chudn dé virus xdc dinh liéu gdy nhiém
50% té bao nudi cdy (TCID,/ml, Tissue Culture
Infectious Dose 50%/ml)

Quy trinh chudn d6 virus dugc tién hanh theo
phuong phap ctia Hussain va Rasool (2005) va chi s6
TCID50/0,1 ml dugc tinh toan theo cong thtic ctia
Reed Muench (1938) dua trén biéu hién bénh tich té
bao (CPE, cytopathic effect). T¢ bao UMNSAH/DF1
trong dia 96 giéng v6i mat do té bao ban dau la
4 x 10* t€ bao/giéng dugc nuodi ciy trong 24 gio &
37°C, 5% CO,. Lép don té bao UMNSAH/DF1 nay
dugc cho tiép xic (lay nhiém) véi 100 pl dich huyén
phu c6 chua virus & cac noéng do pha loang bac 10

! Trung tam Cong nghé Sinh hoc thanh ph6 H6 Chi Minh; ? Khoa Néng Nghiép, Pai hoc Can Tho
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khdc nhau. Sau 1 gi¢ lay nhiém & 37°C, moi trudng
c6 chua virus dugc riia bo va thay thé bang moi
truong mdi. Té bao dugc tiép tuc nuoi cay 6 37°C,
5% CO, cho dén khi bénh tich té€ bao khong thay
doi. Quan sat CPE bang kinh hién vi va tinh liéu gay
nhiém 50% té bao nudi cdy (TCID, ).

V6i 2 d6 pha loang cho ti1é trén 50% va duéi 50%
giéng c6 CPE, chi s6 TCID, /0,1 ml dugc xac dinh
nhu sau:

TCID,, = 1/d% pha loang cho CPE 50%

Do pha loang cho CPE 50% =10 [log (d6 pha
loang cho CPE > 50%) - PD]

PD = [(%CPE > 50%) - 50%] / [(%CPE > 50%) -
(%CPE < 50%)]

2.2.3. Quy trinh thuc hién

Quy trinh thuc hién dugc dua theo va c6 cai
tién ti quy trinh xdc dinh hiéu gid interferon alpha
2 cong bo trong Dugc dién Viét Nam V, ap dung
ti ddu ndm 2018 (BO Y té, 2017) va phuong phap
xac dinh hoat tinh sinh hoc cta interferon cua tac
gia Meager (2002). Quy trinh sé xac dinh hoat tinh
ctua cdc mau ChIFN-a khi thyc hién dong thaoi véi
virus NDV va VSV. Tht nghiém thuc hién trén dia
96 giéng.

* Ngay thtt nhat:

- Chuén bi dich ChIFN-a chudn ham lugng
(100 IU/ml va 1000 IU/ml).

- Chudn bi dich ChIFN-a téi t6 hgp cin xac dinh
don vi hoat tinh (IU/mg) & cac noéng do pha loang
10% 10%, 10°.

- Nho 100 pl méi trudng DMEM, 2% FBS vao tat
ca cac giéng.

- Nho 100 pl dich ChIFN-a chuén da pha loang
vao cac giéng Bl (nong do 1000 IU/ml) va C1
(néng do 100 IU/ml).

- Nho 100 pl dich ChIEN-a tht nghiém da pha
loang & cac nong do vao cac giéng D1 & E1 (mau
dugc pha loang 10°lan); giéng F1 & G1(mau dugc
phaloang 10*14n); H1 (mau dugc pha lodng 10°1an).

- Sau khi tron déu va mau dugc pha loang bac hai
lién tiép: chuyén 100 pl tii cac giéng & cot 1 sang cac
giéng & cot 2, tiép tuc pha loang nhu vay cho dén cot
thu 12, hat bo 100 pl & cot 12.

- Cho 100 ul hén dich t&€ bao UMNSAH/DF1
chtia mat do t€ bao da dugc xac dinh truéc d6 (mat
do té€ bao dugc xac dinh khi thuc hién theo phuong
phap 2.2.1) vao tat ca cac giéng.

- Sau cac budc trén, dia 96 giéng cé chua té€ bao
UMNSAH/DF1 dugc nuéi cdy trong 24 gic & 37°C,
5% CO,.
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* Ngay tht hai:

- Kiém tra sy phat trién cua t€ bao & giéng doi
chiing (A1- A6), té bao phai hgp dong thanh 16p don.

- Loai bo dich moi trudng trong tt ca cac giéng.

- Cho 100 pl dich virus NDV hodc virus VSV liéu
100 TCID50/ml (vao tat ca cac giéng tru giéng doi
chiing té bao. Virus dugc pha loang bing moi trudng
duy tri (DMEM 2% FBS).

- Cho 100 pl moi trudng duy tri vao cac giéng doi
chiing té€ bao. Sau do, nuoi 1 trong 24 gi¢ & 37°C,
5% CO,.

* Ngay tht 3:

- Kiém tra su huy hoai cta virus & cic giéng
chiing virus (giéng A7- A12). Néu két qua trén 90%
té bao & giéng chiing virus bi hty hoai thi nhuém
giéng d€ danh gia két qua.

- Hoat tinh khang virus ctia dich ChIFN-a dugc
danh gia dya vao biéu hién tic ché bénh tich té
bao thong qua s6 lugng té€ bao séng (gid tri OD,,,
do dugc sau khi xt 1i t€ bao véi dung dich MTT
(Sigma). Phan tich két qua dua trén cong thiic dugc
trinh bay trong dugc dién Viét Nam V trang 996 -
phuong phap xac dinh hiéu gia interferon alpha
(BO Y té,2017).

2.2.4. Phuong phdp xii li so liéu

Tat ca cac s liéu tho dugc xti ly bang phan mém
Stagraphic XV.I.
2.3. Thoi gian va dia diém nghién ctu

Nghién ctiu thuc hién ti thang 10/2018 dén
thang 8/2019 tai Phong thi nghiém Cong nghé Sinh
hoc Y dugc, Trung tam Cong nghé Sinh hoc Thanh
pho H6 Chi Minh.

I11. KET QUA VA THAO LUAN

3.1. Mat d6 té bao UMNSAH/DF-1 phu hgp dua
lén dia

Sau 24 gi6¢ nuodi cdy, ¢ tat ca cac nong do khao
sat, hau hét té bao déu bam va trai dai trén bé mat
dia nudi, té bao c6 dang hinh sgi - hinh thai phé
bién ctia dong UMNSAH/DEF-1 (dong nguyén bao
soi phoi ga), khong quan sat thdy hién tugng té bao
bat thuong. Dién tich té bao bao phu bé mat dia nuoi
pht thudc lugng té€ bao dua vao giéng (Hinh 1), cu
thé: cic giéng c6 mat do t€ bao 1 - 2 x 10° té bao/ml
(Hinh 1a, b) t€ bao con thua thét; cac giéng c6 mat
do té€ bao 4 x 10° t€ bao/ml (Hinh 1c) va 8 x 10* t€
bao/ml (Hinh 1d) t€ bao bam tréi tao thanh l6p don
té€ bao trén bé mat, da phtt hon 50% bé mat nudi cay.
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Sau 48 gio nuoi cdy, hau hét t€ bao & cac giéng co
mat do khic nhau déu tang sinh so véi thoi diém
24 gio, va & cac giéng c6 mat do 8 x 10° té€ bao/ml, té
bao phat trién day ddc va chong 1én nhau, khong con
la dang l6p don té bao.

Véi két qua thu dugc nhu trén, cac giéng c6 mat
do t€ bao ban diu 4 x 10° t€ bao/ml va 8 x 10° té€
bao/ml déu cé thé tao thanh 16p don té bao, phu
80 - 90% bé mat dia tuy theo thoi gian nuoi. Cac té
bao nay sé ti€p tuc ting sinh, phat trién khi dugc

nuoi cdy thém 2 - 3 ngay néu tham gia vao quy trinh
x4c dinh hoat tinh sinh hoc ctia ChIFN-a. Do d¢6, dé
tranh hién tugng té bao phat trién moc chong lén
nhau tao thanh nhiéu 16p, anh hudng dén két qua thi
nghiém thi mat d¢ té€ bao dua vao ban d4u phu hgp
nhit la 4 x 10° t€ bao/ml (4 x 10 t€ bao/giéng/100 pl).
Két qua nay pht hop véi mét do t€ bao st dung trong
cac quy trinh thuc hién dugc trinh bay trong nghién
cliu ctia Xia va cong tac vién (2004).

Hinh 1. Hinh thdi t€ bao sau 24 gi¢ dua 1én dia v6i cac mat do 1 x 10° t€ bao/ml (a),
2 x 10° t€ bao/ml (b), 4 x 10° t€ bao/ml (c) va 8 x 10° té bao/ml (d)

3.2. Xac dinh liéu TCID,  ctia virus NDV va VSV

Virus VSV (Vesicular stomatitis virus) va NDV
(Newcastle disease virus) da thich nghi trén t&€ bao
UMNSAH/DF-1 dugc st dung d€ lam nguén virus
cho cac tht nghiém xac dinh don vi hoat tinh. Sau
24 - 48 gi¢ dugc lay nhiém virus VSV hay NDV, cac
té bao bat dau xuit hién bénh tich (CPE, cytopathic
effect). Té bao nhiém virus sé c¢é dang co tron va
két cum t€ bao, hinh thanh vét tan va bong ra khoi
dia nudi (Lam, 1995) Sau 72 gi¢ lay nhiém virus, s6
lugng giéng té€ bao xudt hién bénh tich t€ bao da én
dinh & cdc d¢ pha loang khac nhau ctia virus. O do
pha loang virus cang cao, lugng té€ bao song cang
nhiéu. S6 lugng giéng t€ bao c6 biéu hién CPE dugc
ghi nhan va trinh bay trong bang 1.

Bang 1. Tan xudt biéu hién CPE do NDV
va VSV gay ra trén té bao

\'AY NDV
bopha Sogiéng Tile | Sogieng Tilé
loing  ¢6 CPE/ giéng c6 CPE/  giéng
virus tongsé = ¢6 CPE = téngsé = c6 CPE
giéng (%) giéng (%)
10! 16/16 100 16/16 100
10% 16/16 100 16/16 100
10° 16/16 100 15/16 93,75
10* 14/16 87,50 13/16 81,25
10° 11/16 68,75 6/16 37,50
10° 10/16 62,50 2/16 12,50
107 5/16 31,35 0/16 0,00
108 0/16 0,0 0/16 0,00
10° 0/16 0,0 0/16 0,00
béi chiing 0/16 0,0 0/16 0,00
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Két qua cho thay, dich VSV khi pha loang dén 10°
l4n sé gay bénh tich & tat ca cac giéng thi nghiém, va
khi pha loang dén 10° lan thi khong con gay bénh
tich trén té€ bao. Cac giéng ddi chiing - té bao khong
nhiém virus, cing khong xudt hién CPE. D¢ pha
loang VSV cho ti1é xuét hién CPE trén va dudi 50%
tuong ting la 10° va 107 (62,5% va 31,25%) (Bangl).

Dai véi dich NDV, tét ca cac giéng nhiém virus
déu xudt hién CPE khi pha loang 10* lan (100%).
Dich NDV pha loang 107 lan khong cé kha nang tao
nén CPE cho té€ bao, tuong duong véi doi ching. Do
pha loang NDV cho ti I¢ xudt hién CPE trén va dudi
50% tuong tng la 10* va 10° (81,25% va 37,50%)
(Bang 2). Dya vao két qua bang 1, liéu giy nhiém
50% té bao nudi cay (TCID, ) caa VSV va NDV
dugc tinh theo cong thiic cia Reed-Muench, két qua
thé& hién trong bang 2.

Bang 2. Bang tinh TCID,  ctia dich virus VSV va NDV

Dich virus VSV NDV
Do pha loang CPE 6 s 1o s ns
trén va dudi 50% 10%va 10 107va 10
Khoang cach ti ¢
(PD) 0,4 0,71
D¢ pha loang cho o4 o
CPE 50% 10 10
TCID, /0,1 ml 10% 1047
¥ nehia chi s& 1 ml dich virus 1 ml dich virus
o PR VSV chtia 10%* NDV chtia

50 TCID,, 10> TCID,

Liéu st dung trong quy trinh xac dinh hoat tinh
[A 100 TCIDSO/O,I ml nén cac mau virus sé dugc pha
loang d€ dat dugc nong do nay.

3.3. Xacdinh don vihoat tinh (IU/pg) cia ChIFN-a
st dung NDV va VSV

Quy trinh xac dinh hoat tinh (IU/ug) cta
ChIFN-a dugc thuc hién duya trén quy trinh xac
dinh hiéu gia cua ciia Interferon alpha 2 Dugc dién
Viét Nam V (BO Y té, 2017). Dya trén gid tri OD,,
don vi hoat tinh va cac thong s6 lién quan ctia 3 mau
ChIFN-a thti nghiém theo mét quy trinh ting véi
2 loai virus NDV va VSV dugc trinh bay trong
bang 3, mau thu nghiém c6 ham lugng lan lugt la
160 ug/ml, 120 ug/ml va 104 pug/ml, dugc pha loang
100 lan trudc khi st dung cho tht nghiém.
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Bang 3. Két qua tinh don vi hoat tinh
va cac gia tri lién quan ctia mau ChIFN-a
thtt nghiém & 2 quy trinh sti dung NDV va VSV

Quy Quy
ChIFN-a Thong s6 trinh véi  trinh
NDV  véi VSV
Nr 4,320 4,139
N Ns 6,658 6,297
Mau 1 Hiéu gid 505,601 446,296
(160 pg/ml)
Hoat tinh IU/ml) = 5x10° 4,5x10°
Hoat tinh (IU/mg) 3,1x10" | 2,8 x 10"
Nr 3,845 3,953
N Ns 6,807 6,859
Mau 2 Hiéu gi4 779,203 749,537
(120 pg/ml)
Hoat tinh (IU/ml) 7,8 x10° 7,5 x 10°
Hoat tinh (IU/mg) | 6,5x10" | 6,3x10’
Nr 3,949 3,932
Ns 7,070 6,952
Mau 3 ca s
(104 pg/ml) Hiéu gia 869,991 | 811,168
Hoat tinh (IU/ml) @ 8,7 x10° 8,1 x 10°
Hoat tinh (IU/mg) | 8,4x10" | 7,8x10’

Hiéu gid (%) = 100 x 2A(N_ - N))

Hoat tinh mau (IU/ml) = P_x (D x 2AN) /
(D_x2AN)

Trong dé: N: do hdp phu ciia giéng chila mau
chudn tai dé té bao dugc bdo vé 50%

N: do hap phu ciia giéng chiia mau thii tai do té
bao dugc bdo vé 50%

P : hoat tinh ciia chudn (IU/ml) (10° IU/ml)

D do pha loang ban ddu ctia mau thit (10°)

D : do pha lodng ban ddu ctia mau chudn (10°)

Két qua xac dinh hoat tinh cho thdy cung quy
trinh thuc hién, st dung 2 chiing virus khac nhau la
NDV va VSV thi két qua van tuong dong, néu ldy két
qua khi st dung NDV lam chudn thi d¢ chéch léch
két qua dao dong 7 - 10%, do sai léch nay thap hon
giéi han cho phép ctia B Y té€ (hoat tinh ctia mau
thti phai dat 70 - 150% so v6i cong bd). Mat khac,
VSV la mét trong cac chiing virus c6 kha nang gay
bénh trén ngudi, doi hoi phai thao tac trong ta cdy
an toan sinh hoc cdp 3 va phong thi nghiém dat do
an toan cdp 2. biéu nay gay kho khén cho cac phong
thi nghiém khi muén st dung chung virus. Thém
nita NDV la virus gay bénh trén gia cdm, do d6 NDV
hoan toan c6 thé thay thé cho VSV khi thuc hién xéc
dinh hoat tinh ctia ChIFN-a trong diéu kién phong
thi nghiém co ban.
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IV. KET LUAN VA DE NGHI

4.1. Két luan

Quy trinh xdc dinh hoat tinh sinh hoc cta
ChIFN-a da dugc xiy dung véi cac thong s6 cu
thé: mat do té bao UMNSAH/DF phu hgp khi tién
hanh thi nghiém la 4 x 10° t€ bao/ml (4 x 10*t&€ bao/
giéng/100 pl); virus NDV véi liéu 100 TCID, /0,1 ml
va hoat tinh sinh hoc (IU/mg) ctia cing m¢t mau &
cac lan thi nghiém ldp lai c6 sai s6 thdp, dao dong
7 - 10%, trong gidi han sai s6 cho phép cua B Y té
doi vé6i san phdm interferon alpha.

4.2. Dé nghi

Tiép tuc nghién ctiu, khao sat sy thich tng cta
virus NDV trén cac dong té bao cua vat chu khac
dé co thé lam chu cac quy trinh xdc dinh hoat tinh
sinh hoc cua interferon alpha & céc loai khac nhau,
giap cht dong trong viéc ddnh gid cdc san phdm vé
interferon.
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Building of a new procedure for determining the bioactivity
of chicken interferon alpha (ChIFN-a)

Nguyen Thi Thanh Giang, Nguyen Dang Quan, Ho Quang Do
Abstract
The procedure for determining bioactivity of chicken interferon-alpha (ChIFN-a) is based on the identification of
2-interferon-alpha?2 titres. Main parameters defined in this process included: UMNSAH/DF1 cell density (chicken
embryonic fibroblast line) was 4 x 10° cells/ml (4 x 10* cells/well/100 pl); Newcastle disease virus (NDV) was used at
a dose of 100 TCID, /0,1ml. The results showed that the procedure of bioactive test had high stability when applied

on two different viruses (NDV and VSV - Vesicular stomatitis virus). The results were within the permitted error
range of the Ministry of Health (the allowable difference of the error is within 70 - 150%).
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