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TOM TAT
Dich cum gia cAm doc luc cao H5N1 di tré thanh dich bénh dia phuong trén gia cAm &
mot s6 nuéc chau A bao gom Viét Nam. Gan ddy, vi rGt cim H5N1 nhanh 7, caa dong A-Au da
duoc phan lap tir ga nhap lau tai cira khau Lang Son. Sy khac biét cua gen HA (hemagglutinin)
vé muc do nucleotide va axit amin cua vi rit nay so véi cac vi rit thudc cac nhanh khac trudc
day da duoc x4c dinh. Vi rat HSN1 nhanh 7 ciing khac biét vé tinh khang nguyén so véi céc
nhanh vi rat dang Iuu hanh tai Viét Nam (nhanh 1 va 2.3.4). Bén canh viéc giam sat vi rit tai cua
khau, trong chuong trinh giam sat vi rut tai cho gia cam séng, chung toi ciing da phat hién thém
mot sé chung vi rit H5N1 khéc thudc nhanh 7. Nhitng phéat hién tir nghién ciu ndy chi ra rang vi
rit H5N1 nhanh 7 (HA) da tiép tuc tién hod trén gia cam Pong Nam A tao nén hién twong léch
khéng nguyén dién hinh lién quan dén cac vi rat H5N1 khéac hién dang luu hanh tai Viét Nam.
Tir khod: Cim gia cam doc luc cao, Virut HSN1 nhanh 7, Dic tinh khang nguyén

Characterisation of highly pathogenic avian influenza H5N1 viruses clade 7
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SUMMARY

Highly pathogenic avian influenza H5N1 has become an endemic poultry disease in
several Asian countries, including Vietnam. Recently, clade 7 H5N1 viruses of the Eurasian
lineage were isolated from chickens seized at ports of entry in Lang Son province. Nucleotide
and amino acid divergence across the hemagglutinin (HA) protein gene of these isolates in
comparison to previously described clade 7 viruses was identified. Clade 7 viruses are
antigenically distinct from contemporary strains of HSN1 known to circulate in Vietnamese
poultry (clade 1 and clade 2.3.4). In addition to virus surveillance at border, in subsequent
surveillance in live poultry markets we also identified additional other clade 7 isolates. Findings
from these studies indicate that viruses with clade 7 HA have continued to evolve in Southeast
Asian poultry, leading to significant antigenic drift relative to other H5N1 viruses currently
circulating in Vietnam.

Key words: Highly Pathogenic Avian Influenza, H5N1 clade 7 virus, Antigenic
characteristics
1. PAT VAN DE

O Viét Nam bénh Cum gia cdm doc luc cao do vi rit HSN1 xdy ra tir cudi ndm 2003 va
dau nam 2004. Ké tir @6 dén nay Dich cim gia cdm H5N1 van tiép tuc xay ra & Viét Nam. Ciing
trong thoi gian qua, vi rat cim gia cam H5N1 ciing gdy nén dich & cac nue 1an can va trong khu
vuc nhu Trung Quéc, Lao, Campuchia, Thai Lan, Indonesia...

Nhiéu nghién ctru cho thdy c¢6 nhiéu dong vi rit cim H5N1 khac nhau da luu hanh trong
khu vuc cling nhu da tham nhap vao Viét Nam. Cac nghién ctru vé phét sinh loai vi rat H5N1 &
Viét Nam ciing cho thiy cé nhiéu nhanh (clade) vi rat ¢a xdm nhap va tai xuat hién trong nudc
trong nhitng ndm qua (Nguyen, T et al., 2009; Nguyen T.D et al.,2008;Smith et al.,2006; Wan et
al.,2008). Mac du co ché x&m nh@p va lay lan cua vi rat van con chua duge xac dinh 1o, nhung
kha nang vi rat tiép tuc tai xudt hién s& c6 thé lam phirc tap thém cho cong tac phong chong ciim
gia cam ¢ Viét Nam.

Tir cudi ndm 2005, dé phong chong dich cam gia cam gay bénh va gy nguy hiém cho
con ngudi, Viét Nam dé ap dung chuong trinh tiém phong cam gia cam H5N1 trong ca nudc. Dé
dam bao va giam sat chu dong két qua tiém phong Cuc Thu y da tién hanh cac chuong
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trinh giam sat sau tiém phong va ddng thoi giam sat su luu hanh cta vi rat H5N1. Chuong trinh
giam sat vi rat da duogc thuc hién ¢ nhiing ving nguy co (noi tung xdy ra dich) va nhitng noi co
gia cAm nhap lau vao Vi¢t Nam.

Tir ndm 2008, cac co quan chirc ning da bét gitr ga nhap l4u tai tinh Lang Son, va nganh
tha y da 14y mau dé phét hién sy hién dién cua vi rat HSN1. Bén canh viéc xac dinh dic tinh cua
cac vi rat H5N1 & cac 6 dich trén gia cam cua Viét Nam, thi viéc xac dinh dic tinh cta céc vi rat
H5N1 tir cac chuong trinh giam sat vi rat ciing rit quan trong, dac biét 12 cac mau tir cra khau va
c4c mAu tai cho gia cam song. Két qua cua cac chuong trinh giam sat nay s& ¢ tinh du bao ddi
véi cac 6 dich cim gia cam c6 kha ning xay ra trong twong lai.

Cac mau duong tinh vi rat 14y tir cac bénh pham da duoc phan lap, giai trinh tu gen HA
(Hemagglutinin) va xac dinh thuoc nhanh 7, theo phén loai cia huéng dan danh phap H5N1
WHO/OIE/FAO (WHO/OIE/FAO, 2008). Diéu tra ban dau cho thiy, nhing loai vi rit nay rat
khac biét véi vi rat nhanh 7 da xac dinh trude kia va ching tao thanh it nhat hai phan nhém di
truyén khéac nhau trong nhanh 7. Ngoai ra, phan tng ngan trd ngung két hong cau (HI) cho thiy
khong c6 phan (ng chéo khi hai phan nhom cua vi rat da duoc xét nghiém dbi vai cac chang vi
rat H5N1 khac hién nay luu hanh tai Viét Nam.

Sau d6 chuong trinh giam sat vi r(t tai cho gia cAm song & Hai Duong gan ddy da phét
hién mot sé chang lién quan vé mit di truyén ddi véi vi rat nhanh 7. Chiing t6i ciing thuc hién
viéc xac dinh dic tinh phat sinh loai caa nhiing vi rit nay dé diéu tra méi quan hé caa ching véi
cac vi rut dugc phat hién tai tinh bién gigi Lang Son.

II. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

- Cac mau tam bong ngody 6 nhép tir ga nhap lau, ga tai cho gia cam séng duoc chuyén
vé Phong Vi rit - Trung tdm Chan doan Thu y Trung wong dé xét nghiém. Cac mau tim bong
dugc bao quan trong dung dich van chuyén va bao quan lanh cho dén khi xét nghiém. Chiét tach
ARN cua vi rit bang kit chiét tach Qiagen Rneasy minikit va xét nghiém sang loc bang phan ung
Realtime RT-PCR phét hién cim A.

- Cac mau xét nghiém duong tinh cam A duoc tién hanh phan lap vi rit, sau d6 chiét tach
ARN tir dich niéu mé caa phdi triang phan 1ap vi rt va chiét tich ARN (nhu trén), khuéch dai
gen HA (toan bo chiéu dai) bang kit RT-PCR 1 buéc (Promega hoic Invitrogen). Cac doan san
pham DNA duoc giai trinh tu trén hé théng may giai trinh tu ABI 3730.

- Phan tich (hé pha) phat sinh loai dya trén gen HA bao gdm céc vi rat nhanh 7 da phat
hién dugc cling nhu cac vi rat tr dong H5N1 A-Au duoc phan lap tai Viét Nam va cac nudc
khéc (lay tir co so dit liéu cong cong). Cay phat sinh loai dua trén chiéu dai day du cua khung
doc mo gen HA. Phan tich dya trén phuong phiap Neighbor-joining (NJ) st dung phan mém
MEGA 4 (Kumar et al., 2004). L4y gdc tai nhanh 0 gém 2 chung A/goose/Guangdong/1/1996 va
A [ Hong Kong/156/97.

- Xac dinh dic tinh khang nguyén cua vi rat cam gia cam H5N1 phan lap duoc bang

phan tng ngan tré ngung két hong cau (HI) bang khang huyét thanh téi mién dich voi
cac chung vi rut H5N1 thudc cac nhanh 1, 2.3.4 va 7.

I1l. KET QUA VA THAO LUAN
3.1. Phan tich phat sinh loai

Phan tich trinh ty ban dau cua cac mau duong tinh vi rat HSN1 nhanh 7 dugc phét hién ¢
ga tai cac cho gia cAm séng & Hai Duong cho thdy ching ciing giéng nhu nhanh vi rat 7 truéc
day duoc phan 1ap tir ga bi thu gitr tai cira khau Lang Son. Chiéu dai toan bo gen HA khung doc
mé (ORF) cia méi vi rat duoc giai trinh tu tir sir dung cac cap mdi dac hiéu cho gen HA cua ca
vi rat H5N1 va cam A. C6 tong cong 15 mau duoc xac dinh 13 virut HSN1 nhanh 7 d3 duoc phat
hién. Vi rat H5N1 nhanh 7 da duoc phéat hién truéc dé ¢ tinh Son Tay Trung Qubc nim 2006
(A/chicken/Shanxi/2/2006). Phan tich cac mau vi rat H5N1 clade 7 cho thiy c6 hai phan nhanh
nho goi la nhom A va nhom B vai virut A/chicken/Vietham/NCVD/016-2008 dugc coi la vi rit
géc & Viet Nam (Hinh 1).



A/Muscovy duck/Vietnam/48/2007
AlViet N%%FI N31242/2007
%uuog guc%?!naM7 2_34

Alduc
A/Anhui/1/2005
%Jspsnese white-eye/Hong Kong/1038/2006

 2.3.2
3.1

- Alchicken/EgypU40INAMRUS.CLEVB21412007
- WEqypus21- NAMRU3/2007
9YpU1394- NAMRUS/2007

Murkey urkey!172005 2.2

AMhoopor swanIMon ia/244/2005
A/bar-headed goose/Qinghai/1A/2005

=

A/Hong Kong/213/03
iet Nam/1194/2004

A/Cambodia/JP52a/2005
93: A/duck/Vietnam/1/2007

AMuscovy duck/Vieinam/4/2007

5

Altreesparrow/Henan/2/2004
A/duck/Yunnan/5133/2005
A/goose/Yunnan/5539/2005
'goose/Yunnan/3315/2005
A/domestic mallard/HunanﬂMOOS

NBoi]in

lckeanebell:szslzoos
Alchicken/Shanxi/2/2006
Alchicken/Vietnam/NCVD-016/2008

Alchicken/Vietnam/NCVD-swab17/2008 .

[ Alchicken/Vietnam/NCVD-swab18/2008 Nhom

o Alchicken/Vietnan/NCVD-093/2008 A

A/chicken/Vietnam/NCVD-swab15/2008
Alchicken/Vietnam/NCVD-swab19/2008 7
Alchicken/Vietnam/NCVD-04/2008
Alchicken/Vietnam/NCVD-05/2008
Alchicken/Vietnam/NCVD-swab06/2008 ’
Alchicken/Vietnam/NCVD-03/2008 Nhom
Alchicken/Vietnam/NCVD-swab25/2008 B
Alchicken/Vietnam/NCVD-swab26/2008
Alchicken/Vietnam/NCVD-swab16/2008 -
A/chicken/Vietnam/NCVD-swab20/2008

Alchicken/Vietnam/NCVD-swab24/2008

- Ngwsﬁmuufofggwm 4

3 'goose/Guiyang/1175/2006
L A ocosdouar o196 | 0
|0

Hinh 1. Méi quan hé phét sinh lodi ciia cac gen HA ciia cdc vi rit nhdanh 7 dwoc 1dp bang

phirong phap phan tich neighbor-joining siz dung phan mém MEGA 4.
Cac gen HA cua nhém A hoic B c6 su khéc biét rat it trong nhém vé chudi nucleotid

hozc acid amin véi su khéc biét trung binh tong thé caa nucleotid 1a 0,4% va acid amin 1a 0,4%.
Nguoc lai, sy khéc biét gitta hai nhém nay dat trung binh 4,1% va 5,7% ddi véi mic do
nucleotid va mirc @6 axit amin trén gen HA (Bang 1). Muc d6 khac biét cao twong duong véi su
thay thé > 30 acid amin gitta cic chudi protein HA ¢ hai nhom. Ngoai ra, cac s6 lidu sy khac biét
trung binh cua tit ca cac virut nhanh 7 da giai trinh tu trong nghién cru nay so véi t6 tién gan
nhat HA 1a A/chicken/Shanxi/2/2006 1a 3,8% va 5,8% & murc dd nucleotid va acid amin (Bang
1). Tém lai, nhitng dir liéu nay cho thiy vi rat A/chicken/Shanxi/2/2006 1a to tién gan nhat cua
nhanh 7 HA gen dugc xac dinh trong nghién clru nay.




Bang 1: Mire d khéc biét vé di truyén trén gen HA (Hemagglutinin)
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3.2. Phan tich dac tinh khang nguyén.
Céc vi rat nhanh 7 phén Iap trong nghién ctru nay dugc xac dinh dac tinh khang nguyén
bang phan tng ngan tré Gc ché hdng cau bang khang huyét thanh chon (ferret) ché bang cac vi
rat H5N1 thudc nhéanh 1, 2.3.4 va 7 thu thap duoc tai Viét Nam (bang 2). Két qua phan tng HI
chéo cho thay sy tuong dong cao giira cac vi rat va khang huyét thanh ¢ong chung (hiéu gia HI
>160) nhung khong c6 phan tng chéo hoic phan tng chéo cé hiéu gia rat thap giira cac loai vi
rat tr cac nhanh khéc nhau (Bang 2). Khang huyét thanh ché tr vi rGt cim
A/Vietnam/1203/2004 (nhanh 1) khéng c6 phan tmg chéo déang ké véi bat ky vi rat nhanh 7 nao
trong ca hai nhdm A va B. Tuy nhién, khang huyét thanh khang A/chicken/Vietnam/NCVD-
035/2008 (nhanh 2.3.4) c¢6 phan tng chéo & mirc d6 thap vai céc vi rat caa nhanh 7. Khang huyét
thanh nhanh 7 duoc ché tir ba loai vi rit khac nhau: A/chicken/Vietnam/NCVD-016/2008 (gbc
phat sinh), A/chicken/Vietnam/NCVD-03/2008 (nhom B), va A/chicken/Vietnam/NCVD-
093/2008 (nhom A) dé thyc hién phan tmg ngin tré ngung két chéo véi cac vi rit ciia cac nhanh
khéc. Trong khi khang huyét thanh khang vi rat A/chicken/Vietnam/NCVD-016/2008 (goc phat
sinh loai cua hai nhom A va B) khdng cd phan ting véi cac vi rat nhanh 1 hoac nhanh 2.3.4, ¢6 1
vi rt cia nhém B phan tng chéo & mitc do han ché véi céc vi rdt cia nhanh 2.3.4 nhung nhom
4



A thi khong c6 phan tng chéo. Hién tuong khang huyét thanh khang vi rat cim
Alchicken/Vietnam/NCVD-016/2008 c6 phan tng chéo rat han ché hoic khong cé phan tng
chéo véi cac vi rat khac thuge nhanh 7 cho thiy su twong dong vé mat khang nguyén gitra cac vi
rat trong nhanh 7 1a rat thap Tuy nhién gitra cac vi rGt nhanh 7 nam trong cting phan nhém lai
c6 mirc d6 phan wng chéo rat cao. Vi du, khang huyét thanh khang A/chicken/Vietnam/NCVD-
03/2008 (nhoém 7B) dd c6 hiéu gia la 160 dbi véi vi rat nhém 7B 1a vi rit
Alchicken/Vietnam/NCVD-04/2008. Tuong tu nhu vay, khéng cé phan ung chéo (hiéu gia HI
<10) gitra khang huyét thanh nhom 7A va vi rit nhém 7B, cho thiy su khéc biét dang ké giita
cac phan nhom cua nhanh 7.

Mac du nhitng chung vi rdt cim gia cam mai co kha nang tham nhap vao mot quéc gia
do van chuyen gia cam hogc chim di cu, nhung chi ¢6 rat it nghién ctu cung cap biang ching
truc tiép dé hd tro cho gia thuyét nay (Chen, H et al., 2006; Ducatez et al., 2007; Salzberg et al.,
2007; Wang et al., 2008). Trong khi tap hop cac béng chang cho thay réng céc loai chim di cu da
dong mot vai tro chinh trong sy lay lan cua vi rdt cim nhanh 2.2 ¢ chau Au, Trung Pong va
Chau Phi sau khi cac 6 dich cim phat sinh & hd Thanh Hai (Qinghai) ndam 2005 (Wang, G. et al.,
2008), cac nghién cuu khac cho thay budn ban chim, gia cam va /hogc cac san pham caa né mot
cach hop phép hoic bt hop phap déu cd thé chiu trach nhiém vé viéc 1am lay lan vi rat H5N1
gitra cac vung (Lee et al., 2007; Mase et al., 2005; Steensel et al., 2007; Tumpey et al., 2002).
Ngoai c4c co ché thong thuong ve su lay Ian cac dir liéu cua nghlen cau nay néu bat tam quan
trong cua kiém soat bién gioi qudc té va cong viéc giam sat thuong xuyén nham kiém soat su 1ay

lan ctia vi rt theo phan bé dia ly.

Bang 2. Xac dinh dac tinh khang nguyén cia virus nhanh 7 bang phan wng
ngan tré ngung ket hong cau

Khang huyét thanh chuén
0 1 234 | 234 7 7B TA
. Nhanh [ GS/G | VN/120 CK/V | CKIV | CKIVN/

Khang nguyén chuén D 3 AN/1 | N/35 | N/016 03 CK/VN/93
AJgoose/Guangdong/1/96 0 1280 <10 80 80 <10 <10 <10
A/Vietnam/1203/2004 1 80 320 80 160 <10 <10 <10
A/Anhui/1/05 234 20 <10 1280 160 20 <10 <10
AJchicken/Vietnam/NCVD-
035/2008 234 <10 <10 80 320 <10 <10 <10
A/chicken/Vietnam/NCVD-
016/2008 7 <10 <10 <10 10 640 <10 <10
AJchicken/Vietnam/NCVD-
03/2008 7B <10 <10 <10 20 20 160 <10
A/chicken/Vietnam/NCVD-
93/2008 7A <10 <10 <10 80 <10 <10 160
Khang nguyén kiém tra
A/duck/Vietnam/NCVD-
159/2008 234 <10 <10 160 40 10 <10 <10
A/duck/Vietnam/NCVD-
160/2008 234 <10 <10 160 80 10 10 <10
Al/chicken/Vietnam/NCVD-
185/2008 234 <10 <10 320 80 10 10 <10
Alduck/Vietnam/NCVD-
186/2008 234 <10 <10 320 80 10 10 <10
A/duck/Vietnam/NCVD-
187/2008 234 <10 <10 320 80 <10 <10 <10
Alchicken/Vietnam/NCVD-
188/2008 234 <10 <10 320 80 <10 <10 <10
Al/chicken/Vietnam/NCVD-
04/2008 7B <10 <10 <10 10 <10 160 <10




4. KET LUAN VA PE NGHI

- Viéc phat hién mot nhanh vi rat H5N1 ngoai lai ¢ gia cam bi bét giir khi nhap lau vao
Viét Nam, va sau d6 phat hién tai cho gia cam séng nhin manh su quan trong cap thiét cho viéc
gidm sat vi rat cim tai bién gidi, ciing nhu tai cho noi cac loai gia cAm va chim nhap lau duoc
ban.

- Nhém céc vi rat cim H5N1 nhanh 7 HA 1a nhém duy nhét c6 su di biét rt 16n so véi
cac nhanh vi rat khac dang luvu hanh ¢ Viét Nam (nhanh 1 va nhéanh 2.3.4). Sy khac biét vé
nucleotide va acid amin & cap d6 gene HA giita hai phan nhém cua vi rdt nhénh 7 dugc phéat hién
tai Viét Nam (nhom A va B) tuong tng dat mtc do trung binh 4,1% va 5,7%, véi su thay thé
hon 30 axit amin gitra cac vi rat caa hai nhém nay.

- Céc xét nghiém ngan tré ngung két hong cau (HI) da ching minh phan @ng chéo dic
hiéu chi c6 duy nhét giita nhitng vi rat thuéc cing mot phan nhém caa nhanh 7 va nhanh 7 HA
ciing co su khac biét rat I6n vé mat khang nguyén véi cac nhanh khac dang lwu hanh & Viét
Nam.

- Pé nghi tiép tuc tién hanh giam sat vi rat trén gia cam va chim hoang da ¢ Viét Nam dé
x4c dinh dong virus H5N1 nhéanh 7 ¢ lay lan trong nuéc hay khong?. Bdng thoi xac dinh doc
lyc cua chung d6i véi gia cam va sy lay nhidm cua chung ddi vai stiic khoe con ngudi, ciing nhu
danh gia tac dung bao ho cia vac xin cim H5N1 hién dang st dung & Viét Nam vai vi rit nay.
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