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mérpAu
am gi i 0 mét banh nhidm triing & lodi 1dng vil. Virus ¢im A dugre chia thanh cac phan
ﬁ.‘.‘a"&.’é?,m:?.:i'““ coprat ga{:émnl-ﬂ: |a° o i va nourani HA dugc chia thanh 18 phan nhom (tr HY
@én H1B) va NA duge chia thanh 9 phan nhom (i N1 @én NO9). Trong <6 16 phan nhém cla virus com A, c6 ching
trong phan nhdm H5 va H7 ¢4 thd gay ra thé com gia cm dfc lye cao, cb kl)é nang lay lan n]anh. tir vong nhanh 4
nhng loal ldng v0 cém nhim (Chen et o, 2007). Hau hét cdc virus cim glavcém ¢t anh huédng qén ngudi
thudng gAy ra céc tigu chimg dudmg hé hép nhe hofic vidm k&t mac mat, trir mOt ngoal 18 13 ching H5N1
v .whoi safetyits management/No 07 Al No o .pdf). Virus HS5N1 1a thé dgie ive can
(HPAI, highly pathogenic avian infiusnza} gdy bénh néing véi ty 1@ tir vong cao & n‘gum trong céc vy dich didn ra
vAo n&m 1997, 2003. Theo sé idu clia Td chirc y 18 thé giéi (WHO), tlr nm 2003 dén thang 6 nim 2013 da o6 375
ngue tr vong do ctm gia cAm trong s8 630 ca nhiém H5N1 tai 15 nudc. Tal Vigt Nam, dich cim gia cam do virus
cim A/HSN1 bat aBu xudt hién tir nhing thang cubi nam 2003, d5 ¢ 62 ca tr vong trong s 125 ngwdn nhiém cim
gla cAm. Bang thiv, bgnh cim gia cAm cling 12 nguyan nhan lam hang chyc trigu con gia cam bj chét ho&c bj tidu
huy gly thigt hai kinh th né nganh chan nudi.

ng né cho
(htip:/Awww,who Intinfluenzatuman_animal_interface/EN GIP_20130604CumulativeNumberH5N1cases.pdf)

M@ gen cia visus cim AZHSN1 cd chu tric déc trung cta hé gen virus ctim A 14 RNA sgi don am (ss(-)RNA) c6 09
dal tAng sd khodng 13.500 ribonucleotide, bao gdm 8 phan doan gan riéng bidt ma haa cho 11 protein khéc nhau
clia virus.Trong 80, t&n gei oln virus HSN1 dira trén 2 protein quyét dinh tinh khang nguyén 14 hemaggiutinin nhom §
{H5) (Stainh 9] iri nhiém 1 {N1) (Castrucci st al., 1993).

[0 ngin ngira nguy co bong phét dal dich com, vige chén doan, phat hién nhanh va didu i sébm cho cdc tromg hep
nhilm virus HSN1 1a riit cAn thiét. & Viet Nam, hai ki thugt chli yéu dwec siv dyng d8 chiin dodn virus cam A/HSN1 1 kf
thust RT-PCR {PCR phién m3 nguec) va Real time PCR (PCR thé gian thirc), tuy nhién chi co mdt vai noi co thd thye
hign duwoc v4 qua trinh thyre hign ¢ting mét nhidu thei gian. Do d4, vige chdn doan nhanh cic trwdng hep nghi nhim
cum A/HSN1 & Vigt Nam gap rt nhidu kho khin v8 m2t kg thut. Hign nay, dya trén sy 180 131 eda Khéing nguysn bk
mét H5 (Chen &t at.,, 2007), ngui ta o6 thé xdc dinh nhanh va chinh xdc sy cd mét cia virus HSN1 béng céch sirdyng
Khang thd dom chudi dijc higu voi protein khiang nguyén nay (Cheng et al, 2005; Xu et al., 2005).

Trong céng trinh nay, ching t5i & nghidin ciu va ché tao thanh cdng b kit latex phat hign virus cim A/HSN1 dya trén
ngudn khéng thé dom chui VH10 8ac higu HE va ky thust ngung két hat latex.

NGUYEN LIEU VA PHUONG PHAP
Nguydn Ugu :
g\:ng thé don chudl VH10 a3 duoc tinh sach, do phang C6ng nghé & bao thue vat, Vién Cong nghé sinh hoc cung

Ha Latex ¢4 kich thuéc 1 pm, dugc cung oép tir hing Bangslab (hitp./iwww bangslabs. com). Di Y i ‘

§ n 9 ! (http: .bang: X . Dich nigu tnmg g3 ch
virus HSN1 v&i hidu gia HA la 256 do phéing Vi sinh vat phan tir, Vign Cang nghé sinh hoc cung cap. Cac chang vies
HEN1, cac miu béinh chira HSN1 do Trung tam chin daan Thi y Trung rong cung clp.

Phwong phip

Gdin khang thé VH10 vao hat tatexiChang thé VH10 duoc 4 ta ha
AW Ay gén vae cac hat latex theo guy irinh clia hing Bangsh®
%k_&:"‘W' ST ""? khi ién hanh 94n khang th VH10, hat latex dwoc nva 4 tn bing dung dich din
aminoprop) lw%d:r@& S, odc hat ndy s& Guoc kich hoat bang cach tdn I&n voi 1- ethyl- 3, 3-dimeltf
T e mae (EDAC), Phan tir EDAC 58 gan tam tho/ lén nhém chizc -COOH wén b mt hat fatex &
6 inh d6ng cao. Sau g khang thd VH10 vori cac lrgng khée nhau (8,1 mg; 0,2 mg va 0.4 mg) ;



dugc trgn wéi 12,5 mg hat latex. Khi d6 nhém amin bae 1 ciia khang thé VH10 d&c higu H5 sé lién két voi nhém -COOH
da dugc kich hoat bdng EDAC tao ra hat latex gén khéng thé VH10.

Kiém tra tinh ngumg két cisa 18 hop hat latex gén khéng thé VH10 v&i khang nguyén HS

Sir dung nguyén ly ngum két &3¢ higu gilka khang nguyén va khéing thé. Trong dé, hat latex dong vai trd gia 4o lam cho
cae lién ket nay tnd nén &n dinh hom va phan dng ngung két thye chét 1 phan img tring hop cia cc hat latex <6 kich
thute nhd. Khang nguyén trong miu chan dosn déng vai trd cdu ndi cdc hat ndy voi nhau, B2 quan sat dugc bing mat
thutmg phan umg ngung két gitra khang thé trén bé mat hat latex va khang nguyén b mat HS thi viing tia phai cd trén
100 cum tia, mdi cym tia c6 kich thude khodng 50 ym va chira khoang 105 hat latex, trong 6 méi hat latex phai ¢6 it
rhat 10 Ifhéng 38 d3c hidu voi khang nguyén H5 bam trén bd mit (hitp:/fwww bangslabs.com). Hat latex sau khi gén
khing the VHJO 12n b m3t s& doc tron vai dung dich chira virus (hiu gia HA 1a 256) dugc pha loang & céc ndng 36
khac nhau nham tim mirc 48 ngung két clia hat latex.

Phwong phap sir dung bg kit ngieng két latex phat hign virus cam ATHSN+

B3 kit bao g8m cac éing eppendorf o6 chira dung dich latex gén khéng thé don chudi, pipet hat, lamen lam kinh va gidy
huéng dan sir dyng.

Trurde khi lam xét nghiém bao quan kit thir & 4°C. Khi lam xét nghigm, thire hign quy trinh thyc hién gdm céc budc:

Budc 1: Lé.y kit thiz ra khoi tit kin dung san phim va si dung kit thiz. D& dat két qua tht nhét, toan bd qua trinh xét
nghiém phai dirgre haan thanh trong vong 4 gi¢r ké tir khi mé tii dymg san phim va 48 giir & 4°C. Buore 2: Ly lam kinh
va lamen ra khdi bl kit, kidm tra 9§ sach coa dung cy. Brdc 3: Nhd 10 pil dung dich latex cb gin khang thd don chudi
[enb& mdt lam kinh. Buéc 4: Hat 10 i dich m&u thu ngodi thirc dja tron ddu véi dung dich hat latex da chudin bj trén
fam kinh. Bugc 5: Quan sat két qua bang mét thurdmg. Budc 6: Néu quan sét biing mét thudng khdng thiy tia cin phai
klél; h:la‘gl baéng soi kinh hién vi: BDay nhe nhang lamen Ién b& mat dung dich trén. Buée 7: Quan sat dudi kinh hién vi
va doc két qua.

Kidm tra 3 nhay va d§ djic higu cta b kit latex ngoai thyc dia

1GE chiln dodn virus cim A/HSNT dugc kidm tra kha niing phat hign wirus cim AHEN1 v&i céc mau thy ngodl thyc dia.
Két qud dugt so sanh wii céc phuong phap phat hign virus com AM5N1 khac nhu phirong phap Real time PCR va
phuong phap ngung két héng cau (Phweng phap HA). DS nhay ciia bg kit dwoc kidm tra voi dan miu thir ¢ cae gia ti
higu gid khac nhau tr 1/32; 1/64; 1/128; 1/256 va 1/1024. DY Gic hidu cia bd kit dwoe kiém tra bing cach thir nghiém
véri cAc mAu virus khéc nhaw nhur virus HIN2 va virus Newcastle.

KET QUA VA THAO LUAN
Gén khang thé VH10 12n bé m§t hat latex

Qua trinh gén khéng thd don chubi 18n bé mat hat iatex phy thudc rit nhidu yéu B nhu dung dich d&m, ndng 45 va tinh
chét cia protein, pH... Trong d8, lwgmg protein déng mt vai trd quan trong vi kha nding ngung két chi c6 thd xdy ra khi
sb phan tr protein dwge gan 1an bd m3t hat latex phai dii [on. Bé oo thé tim dwoc Ikeng khang thé thich hp nhit,
chiing t&i tién hanb phan &rng gén khéng th& dan chudi 1én bé mat hat latex v&i céc Irong 13n hrpt 0,1 mg, 0,2 mg va 0.4
mg. Hat latex sau khi 33 gén khéng thé 1&n bé mat dugc trfn véi khang nguyén H5 clia virus HSN1 da duec lam bt
hoat. Vi hat iatex durge gin 0,1 mg khang thé dom chudi, Fit khé quan sat thay s ngung két khéng nguy8n khdng tha
biing mit thudmg, chi dudi kinh hién vi 10x10 mér thiy hign turgng ngumg két xdy ra rdi réc. Hién tegng ngung két dirge
quan sat rat ro rang bing mét thrrong khi trén hat latex 4 gén 0.2 mg; 0,4 mg VH10 véi khang nguyén H5. Tuy nhién,
khi gén 0,4 mg VH10 1&n b& mét hat iatex thi phan irng ngung két xdy ra ra rang va nhidu nh4t. Do d6, lrgng khang
VH10 thich hgp d& gén I8n bé mat hat latex va sir dung ching trong chén dodn bénh cum AMH5NY trén gia cimla 0.4
mg,

Tinh ngumg két cia hat latex gin VH10 vé&i khang nguyén HS

T& hop hit latex gan khang thé V110 dugs trfn 1n viri dung dich chira virus duoc pha lofing & cac néng 43 10 1an, 100
1an va 1000 Jan dé xac dinh mirc d§ ngung két cia hat latex. Chiing dirgre so sanh viri doi chirng am 13 hat latex dirgc
ron 1&n v dung dich PBS (Phosphate Buffer Solution).

o ©0 © © %20
Hinh 1. Két qui phin (mg ngumg két soi durGi kinh hién vi o6 vit kinh 10. (A: Hat iatex trén v&i dung dich PBS; B. Hat latex tron
lich nigu Ln?ng ga hidu gid HA 1a 256: C: Nigu mmg g4 pha loéing 10 Bn ¢6 higu gia HA 25.6; D: Nigu tnmg g& pha loang 100 tin
¢ higu gié HA 2.56; E: Nidu In*ng ga pha lodng 1000 lan c6 hidu Gid HA 0,256 )
Thi nghiém thir phit: véi ndng dd gdc, khang pha lagng (higu gia HA ta 256/don vi), mic dp ngung két rit 15 rang, cb
thé thay ducc bing mat thudémg, cdn khi quan sat bang kinh hién vi co 49 phéng dai 10 1an thi nhdn thay ving ngung
két 1a rit Mo va co mat 40 daly d3c (Hinh 1B).
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’ —— N . 10 13n thi sau khodng 2‘dén 3 phit sw ngung kit xudt hign va
e e S A ST

v ir ba: ich nigu tri ang 100 14n sau 2 3én 3 phit quan st bing mat thirtmg khd o th
m;:g a:émro:ﬁ f;‘.'l."’.; g: :igr?;‘:j'r‘wggﬁi 222 f::r? soi dwori kinh hidn vi thi thay mét 85 va dign tich ving ngung k&
thira hom thi nghiém thir hai_ (Hinh 1D}

I nghiém thir tr: dung dich nigu tnimg ga dwoc ph_ ing 1(
Ew"é l:g;“b'énl; mét m'Emg, Sau khi sai dui kinh hién vi, mét
chiing 1 quyét dinh khong pha loding nira. (Hinh 1E) o _
Do 66, ¢4 thé img dung phrong phap gin hat latex o6 gén khang thé VHAC trorg phat hign nhanh virus HSN1 & ndng
0 khing thé thip vei hidu gid HA 1a 256,

KiBm tra s1p hoat déng cia b kit chin dodn virus cam AMHSN1 dwec tzo ra
ir ; i 6 anh phiin sau: Ony
i d cho shat hign HSN1 dugc tao thank co ahing thanl d
Efe:'l'o:"z‘f:n"‘o“z: nu;ga m'.r%ﬁ ?:hiéc; Dung dich pha mau: 01 éng; Lam kinh + lamen: 5 b;
dyng (Hinh 2).

a loang 1000 Mn, lic nay khong thd quan sat dwoc hign
4§ nguwng két va dién tich ngwng két rét nho. Do %

%dung dung dich
y hudng din sip

Hinh 2. B§ Kit latex chin dodn virus cim A/H5N1

i iém, nguen s dyng chi cAn nhé 10 gl dung dich latex cb gén khang thé don chudi 1én b3 mat lam kinh
SK:I: I:? hx;t?g t1‘A'I°¢§I'i‘r$| ?n!u nghi :h?lm thu ngoa thye dja tdn déu véi dung dich hat latex a3 chuéy bi tré&n lam kinh vi
quan sat két qua béng mat thirmg hogc kinh hidn vi. Néu két tiia xufit hign, 66 thé quan st biing mét thuémg sy co cum
clia cac hat latex thanh tirng dam hodc soi kinh hidn vi c6 nhitng dam két tia m_au den, thi chirng 1& miu thu duoc o
nhidm virus ciim AHSN1 (Hinh 3). Néu sau khi trén 5 phat khang thdy tha xuét hign, dung dich trdn o6 mau tring dirg
4u ciia hat latex va soi kinh khéng thiy cic dam tia xudt hién, chirmg 15 m3u khéng chira virus cim A/HSN1 (Hinh 4).

PO,

Hinh 3. Kift qui quan sét bing mit thirbma. (A: Dung dich latex @3 gén khing thé khéng cé virus; B, C, D, E: cdc miu bgnhcd
chira virus cé tha quan sit tia bing mét thuong.)

Két qua & hinh 3 cho thiy, o thd nhan ro c4c hat latex bj co cym tai cac hinh 3B, 3C, 3D, 3E va 3F. Sy co cym & oit
mire 8§ khéc nhau.

O hinh 4 1a két qua quan sat dudi kinh hidn vi (@6 phong dai 40x) ¢ ¢o cym & mirc dd khéc nhau clia c4c hat atex gin
khang thé don chui VH10 déc hiu voi khing nguyén H5.

Hinh 4. Anh chyp hidn vi phin lmg két tia cia dung dich latex gén khéng thé vt dich chiva khang nguyn H5. A* Hat lal
e ex o
g ng o ung dich khong chira virus; B, C, D, & ngL gi tex gart )
8n khang (h durgrs g wn dung dich kh i C. D, E kétqud ngung két gitra hat Iatex gén khang thé v&1 khang ngusée

Thir nghigm b Kit latex vt cac miu thi gja *

Vi 20 méu thu duoc ngeal thye dia G8m 8 mau dj idn tir mo 50 cia gi i&
3 ich nghign tir m6 va ndo ciia gia cAm nhidm bénh (A1538, A1544,
:215:‘2 Aa1547.t¥;15$,dl_\1549. A1587, A1586) trang do mau A1587 cha phan (rng &m tinh v&i phdn tng Real time PCR
u éurge thu ich ngody hu hong (A1562, A1563, A1564, A1565, A1566, N156, N157, N158, N160, V1BT,

V544, V550) treng 86 o6 4 mSu cho phan (ng a i i phan i
bt A Baney P g &m tinh véi phan ng Real tme PCR 13 A1562, A1563, A1564, A1555::_

Phan dmg ngung két duec thire hién voi 20 mau, vor cac mé i phan o q ;
wC hid : 5 mau cho két qua direng tinh véi phan g Real time PCR
by cho lebt qua duremg tinh Khi thir v kit latex, Blic bigt cac mau A1538, A1544 A1548, A1586, N157, N158, N160 o0
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thiy eac cum ta rét 1o rang khi soi 18n Kinh hién vi c& 46 phong dai 10X10. Gae mau c6 két qua am tinh véi phén ing
Real time PCR khi thir w1 bd kit latex d8u khdng phat hign duge cum tia

Bing 1. Két qua thir nghigm bé Kit latex phat hign cim gia cim HSN1 véi céc miu thye dia

STT Ky higu Logi miu Phurong phip Realtime PCR Kit latex Phwong phap HA
1 A1538 Homo 18,57 =+
2 A1544 Homo 20,82 I -
3 A1545 Homo 25.96 N .
4 A1547 Homa 2988 & -
5 A1548 Homo 19,94 AR .
6 A1549 Homo 23.55 + -
7 A1586 Homeo 15,64 ++ 2
8 A1567 Homo - - -
9 A1562 Swab - - -
10 A1563 Swab - - -
1 A1564 Swab - - -
12 A1565 Swab - - -
13 A1566 Swab 2591 + 1
14 N156 Swab 25,17 + 2
15 N157 Swab 1963 - 5
16 N158 Swab 20,07 ++ 5
17 N150 Svab 19,06 had -
18 V187 Swab 26,12 hd 1
19 V544 Swab 25,87 + 1
20 V550 Swab 24,62 + -

Ghi chit: Céc mby o5 55 thi tr tir 8 aén 1212 cac m&w 4m tinh khi kifm tra bng phdn img Real time PCR. Ky higu (-) méu &m tinh,

(+) mau cho phan trng diromg tinh, (++) mirc d8 ngung két cao o6 thd quan sét db dang bling kinh hidn vi cd a9 phéng dai 10x10,

:gnn:;ﬁé: dich nghi¥n n&o va phéi gia cAm nghi mac cam, Swab: Miu dich ngody hong gia cAm nghi méc cim, dyng trong dung dich
quan 14 PBS.

Két qu & Bang 1 cho thdy kha naing phat hign virus véi cac mBu thut dia clia b kit lalex cho két qua hrong by v&i
phuong phap Real time PCR, con phuang phap ngung két HA kém hon nhidu so v kit lalex. Trong 15 miu dwong ifnh
phuong phép HA chi phat hign dwge 7 mdu bénh. C6 thé cac m3u thyre dia c6 da tinh sach khdng cao con 1n nhidu tap
chét gay dnh huéng téi ngumg két hdng cu. Do dé o thé sir dyng kil latex cho cac mAu thu ngoai thyc dja.

Kidm tra dj nhay va dé d3c higu cia b3 kit latex

Sir dyng 5 m&u bénh ¢6 nhim virus HSN1 trong d6 cb 2 miu thirc dja va 3 mau dich nudc trirng. Két qua & bang 2 cho
thdly, véi hai mAu thisc dia A1358 va A1544 b kit latex c6 kha nang phdt hign duge virus HSN1 v6i higu gia {a 1/64. V&i
mau dich nwéec tieng A1433, b kit latex o6 kha néng phét hign virus HSN1 vi higu gia 1/256 va phat hién duoc virus
HEN1 véi higu gia 1/1024 & hai mBu A1945 va A1457.

Biing 2, Két qua kidém tra d§ nhay cia kit latex vé& cic hiéu gia khdc nhau

STT Ky higu Loai m&u Phueng phip HA Kit latex
1 A1538 Homo 164

2 A1544 Homo -

3 A1345 A, fruit 11024 11024
4 A1457 A fruit 1732 11024
5

A1433 A fruit 1128 1/256

Ghi cii: Ky higu {-) mau Am tinh, Homo: MAu dich nghién ndo va phdi gia cAm nghi mic cim, Swab: Miu dich ngody hong gia cAm
nghi méc clim, dyng trong dung dich bdo quan 1 PBS

Phuong phap ngung két hbng chu chi ¢6 kha nang phét hign virus véi hidu gia [a 1/128 & m3u nuée trong. Trong khi sir
dung kit latex voi mau nueac tnrng (miu A1433, A1457) cho théy db nhay clia bé kit cao hon so vai phueng phap ngeng
két hédng chu.

B diic hidu cla bd Kit latex dugc kidm tra voi hai mau virus khac nhau 1 virus HINZ va virus Newcaste. Trong d6,
virus HN2 thudc nham Influenza A virus, gay bénh cim & chim. Con virus Newcastie thugc nhém Paramyxovirus gay
bénh djch th & ga. Cac triéu chimg bénh do hai loai virus nay gay nén gidng véi cac triéu chirng bénh clm A/H5N1 trén
gia cAm.

Bing 3. Két qua kifm tra d5 ddc hiju cla bf kit Latex v&i hai ching virus khac nhau

STT Ky Hidu Virus Wit latex
1 1301 HONZ
2 1102 Mewcastie -

Ghi chi: Ky higu (-) mBu &m tinh

Két qua & Bang 3 cho thiy, hai loai virus duge ding cho phin (ng ngung két latex déu cho két qua 4m tinh. Do didu
kign @& e duge mAu benh 12 khé khan nén ching 16i chi mon kidm tra 86 6ac hiéu ca bd kit latex dwoc hai mAu khac
var virus cgm AHSNT. Tuy nhién, két qua birge diu cho thiy Kit latex chi ngurng két 0c higu vés virus ctim AHSN 1.
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DEVELOPMENT OF A DIAGNOSIS KIT FOR RAPID DETECTION OF H5N1
VIRUS IN THE LABORATORY

Ls Hoang Duc®, Hoang Ha, Pham Thanh Tung, Pham Bich Ngoc, Le Van Son, Chu Hoang Ha
Institute of Biotechnokgy, Vietnam Academy of Sclence and Technology

SUMMARY
Influenzs A/HS5N1virus is & sublype of avian influenza virus. The genome of influenza A/HSNI virus consists of eight ga
segments of negative-stranded RNA, which encode 11 viral proteins. in (H5) and idase (N1) are two surfiee

proteins of HSN1 virus, those function as targets of infectivity-oeutralizing antibodies. In 1997, the avien influenza A virus sublye
HSN1 crossed the aviah-human species batrier for the first time. It has emerged as a highly fatal infectious disease it many countis
1ncluding Victnam. The estimated time between symtomonset and death is about 9-10 days. It is necessary to diagnose, detect i
infection as well as control the outbreak of HSN1 virus at carly stages. Here, we present the study on kit production, which is ust
for rapid detection of snfluenza AZHSN1 virus based on latex agglutmation method. We also look at the initial step to producethiskl
on a larger scale, in order o us¢ it on diagnostic, rapid detection and control avian influenza ip Vietnam. '

Key wonds: Avian Infiuenza, HSN1, latex particle, rapid diagnosis, Single Chain Fragment Variable Antibodies,
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