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KR &M A H5N1 A & iR
o L 1R XU 5T

Haemt B RAE KR HEK HE FhAA

[HE] B MEBPHEETHRLRBEARSTERSHRIEAIV)HSN ERLEKE
FISREE ATV B RGAR I , 360 SR8 R ATV HSNI T U 9 0 58 % (HA ) B RHSATRIFE M, & Hb
BEDHIAEM AL, &2 MEX E % ERE THA B R AR HNLHUE RS
ATV I, #) R 5E 8T 8% ML (SRH) X 102 R Z & 7R R E A R M EiFE
AT HSN 1 HLRR M | real-time PCR 4 160 A R BT HAREASK BREE FENE
X% BRI )AIV M, X 443 15K HSN1 IE R ATV %8 P AR 43 1T HA 2 RT-PCR
318 TA Z2RE I FF , W F %5 B A Lasergene F1 Mega 5.0 {65 34T B M L M LMW R,
£R  AIVHSN] FiA WS 2 BR , K8 5T R 8 AR M T HSN1 SLikHEHE#R Y 25.5%(26/
102) , Borh £ SRR K & 1 5B 58 A BSR4 910 50.0%(9/18) F125.4%(17/67) , 5 K
BHHTYREBARBHEE TRE, KUWHTRETHIAE T HS TR AIVEMAERR313%
(501160), Kb £ R AT SRR N 37.3%(31/83), B T RE X BT 24.7%(19/77) ; R AR
HS T % ATV BB B2 AR . 157K (50.0%,24/48) F1E(44.5%,4/9) B A FE (29.8%, 14/47)
BAERETRK(143%,8/56) : ERHBE LT FEN(P<001), TAREHFBA4 AV
HSN1 T 2 HA 2 B 51, gL 8 7% 4 4~ ATV H5N1 T8 HA 2B 55 B At f 5 & R IR
AIV B8 R — 4, B TRES X ;44 ATV HSN1 I & HA £ H Z 5 S A B EBF I
# % & ¥ (QSG) .HAI R HA2 B @3 2 (A i 4 Bk % £ 1 8t & 2 8 /¥ 5 (RERRRKK 3
RERRGKK), 5 A% AIVH5N1 TRAHHBRNSTEES M ENBBEHRENS FRIE. Sit
KU TR AT EhEER S ¥R AIV HSN1 B8, £ ST 28 AR HLERERE
25 5%t B 2 — ; R AR AEZE A ATV HSN 1 TP 2 HA R F U R BNt FHARE 380 T
RSP RE AIVEBERNXE,
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[Abstract] Objective To investigate the risk of HSN1 subtype avian influenza virus (AIV)
transmission in the pouliry market environment in Changsha city. HSN1 antibody levels among the
groups related occupational exposure and AIV nucleic acid in the environment of poultry markets were
detected. The characteristics of hamagglutinin (HA) genes of H5SN1 AIV in the environment were
analyzed. Methods One district and one couaty from Changsha city were selected randomly and two
poultry markets at inner city or township levels were selected in the same district or county
respectively. HSN1 antibody of the occupational exposure groups in the poultry market was tested and
AIV nucleic acid in the poultry market environment monitored. One hundred and two blood samples
of the occupational exposure groups were tested for HSN1 antibody with single radioimmunocassay
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diffusion hemolysis (SRH) while 160 environment samples (from sewage, birds stools, feathers and
smearing samples of poultry cages) in the poultry market were also detected for AIV nucleic acid with
real-time PCR method. Four sewage samples of HSN1 subtype AIV were collected from poultry
markets in Changsha, and the HA genes of H5N1 subtype AIV amplified by RT-PCR and then
sequenced with TA cloning. Amino acid sequence alignment and phylogenetic tree analysis were
conducted by Lasergene and Mega 5.0 software. Results The results through H5NI antibody
monitoring program showed that HSN1 antibody positive rates from workers were 25.5% (26/102) ,
50.0% (9/18) and 25.4% (17/67) respectively in the poultry markets of township and inner cities.
H5N1 antibody positive rate in the township poultry markets was higher than in the inner cities poultry
markets. Results from the surveillance on AIV nucleic acid showed that the overall HS subtype
positive rate in Changsha poultry markets was 31.3% (50/160) , and the positive rate of townships
poultry markets was 37.3% (31/83) , which were both higher than those from the inner cities poultry
markets (24.7% , 19/77). H5 subtype AIV positive rate was different in the tested specimens, with
ranking of positive rates were sewage (50.0%,24/48) , feathers (44.5%,4/9) , birds stools (29.8%, 14/
47) and smearing samples of poultry cages (14.3% , 8/56) , with statistically significant differences
(P<0.01). Four H5N1 HA genes TA cloning were successfully constructed and identified as Eurasian
branch, similar to viruses isolated in mainland China and Hong Kong in the same group, according to
genetic analysis. Sequence data of the four HA genes showed the same feature of high pathogenicity,
compared to the H5N1 AIV from mainland China of human origin. The receptor specificities were
still with avian influenza origin (QSG)and the connecting peptide between HA1 and HA2 possessing
the polybasic motif (RERRRKK or RERRGKK). Conclusion One of the reasons for H5NI
antibody positive rate of 25.5% among poultry markets workers was that there were large numbers of
HSN1 subtype AIV detected in the environment of poultry markets and HA genes of H5N1 subtype
AIV in the poultry markets environment carried molecular characteristics of highly pathogenic which
could increase the risk for HSN1 subtype AIV transmission in the environment of poultry markets.
[Key words] Environment; Avian influenza virus; Occupational exposure; H5N1 antibody
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ARFRRERERLRTEAQMER(HA)M
M EME(NA)VURERAR, BRA 24 161
HA ¥ & (H1 ~ H16) 1 9 4~ NA T & (N1 ~N9) 1,
AR, A BB IR B (ATV) ) R 40 T &Y (40
HS5N1) B R R R 5, FBABRRAEIEURES R
B, WHOHE B 75, H20034E 11 HE 201053 A,
AR ISPMER MM X A B RREHE, H
f,2010 EANRLEBUREHINI BRBRERE L
Wriw 51 48 B, FET- 24 B, 2009 51 A, KT
By RABRLEERBEE, TREQVLERMKT
WA IR ET G A BEBRERY, kA
RN K PTRE TiHRL 2 E AR LEFE AV
H5N1 $iiE K SE R AIV TR IR F Wi B
FE51 8 F4r-FHRIE 51T

WREAHE

1. 4% 28 #n ik 7] : 7300 Real Time PCR System,
GeneAmp PCR System 9700 ( 3% B AB A #] ) ,
Centrifuge 5415R ( & [% Eppendorf /A 5} ) , Powerpac™
Universal ( % @ BIO-RAD A ] ) , SuperScript® Il
One-Step RT-PCR System with Platinum @ Taq,
SuperScript® I Platinum® One-Step gRT-PCR System
( % H Invitrogen 2 &) ) , Rneasy ® Mini Kit ( 7 &
Qiagen 22 7] ) ; & it B X & HL L A/Anhui/1/05

(H5N1)HA: 25 610/12/08 . % T 7 #E 2 % Ifl 1§ A/
Anhui/1/2005 (HSN1) 3 4t > 1280 %5 i H K i &
AR 3MA B B RT A SR B R R PO MR SR e
FRE; 1% mMERA A LR EHE,

2. AL R R A BE I 7 HSN1 SR K el - A
KUTHRESSEATHNBS KBTI HEESS
HKIEAAIA BRI R, S RO 25 AR 0 F
2 FO PR 0 SO T 8 IR M 7 ROV M R e
ER,EBERKPTIANARMIAE, Zo5%HE 14N
BEHEHXSHEPHEBEERTHAEMELREETR
RN EEERBIINEBHSGM 102882
Py 28 A RLIWAA MM, REFLA B BAR
2% 5 mi, | F 85 5 S 5 B0 MR AR (SRH) #E4T
HS5N1 Hi4A KMl ; SRH R E S TS R L REA
BE I 15 25 A0 55 35 B B0 T & A0 S I O R ) F S
R,

3. IREE ATV 2 . 3% B RO R 5% B
T 25 F0 IR 58 0 SO A o R M O R AR AR
HERSY BRUTINREBAHHCQHSHE 2
R)AIV K FE N SRR EHEMALERRAE
A, TF1.4.7—12 A REX AT HIAERE 1604}
(K BAERE BLXEAREBERMPIERE) ,
Hrbh SR BTIHIABEIRA 83 4, WX K& 1 H3F
BARA 774y, FIHERRBEPORENS 1Y B
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F real-time PCR B AT M, BAAR 4 5K S B
(WY R TR 075 A AR5 i B v & i ak i
FRIBITY,

4, FEE 9 ATV H5N1 T B HA B R & H R F 5
W E : N BTIZH IR DR 49 ATV HSN1 T 2B
AR R 4 15 KPR A HE4T RNA BB R 5 #
F SuperScript ® Il One-Step RT-PCR System with
Platinum® Taq # 1T HA 2§18 | R FL(25 pl)
AEERREFHIK 6.0 pl; 2 X PCR 28 WK 12.5 pl;
Platinum® Taq B§{R & # 1.0 pl; RNA#RZA 5.0 pl;
20 pmol/L. Bm-HA-1.Bm-NS-890R 3| ¥ & 0.25 ul
(B F351& % 3CH#K[7], Bm-HA-1: TAT TCG TCT
CAG GGA GCA AAA GCA GGG G; Bm-NS-890R
ATA TCG TCT CGT ATT AGT AGA AAC AAG GGT
GTTTT) ,HA ZEE Y 1% b B B R 1800 bp; L
R %44 : 60 °C 60 min, 94 °C 2 min; 94 °C 15 s,
60 C 30 5,68 C 6 min, 35 53 ;68 C 6 min, H
2510 pl RT-PCR=#152.0 ul FHEZ IR G #
47 90 V B B4 & K e 3k 40 min, B /5% H £ DNA
H B b P, SR /G 5 pMD18-T(Promega)
R, BALRE A4 DHSo , R i S HFXHFER
B LB 38 ¥4, 37 CHEFR/E BEATIE A B , PRER
H A E%#{TPCR K& A REH L IEEBREY
FEARRA R EREERFFINE,

5. 4 HSN1 IE & ATV HA 2 4> TR 4
Br-HA BRI FERRZZXZRETAEYERPL
(NCBI) J§ # 17 7F 2 BLAST [&] % 4 4 #7 . # H
Lasergene fil Mega 5.0 3 {4 # 17 F R Hr g
igla

=R

1.HRY B AR M HSNL Uk /K Wil .
SRH 75 3£ i | W bR o K - 75 1L B8 542 =4 mm (35 1
8] i £ =>9.42 mm?) W BHYE, 102 ZBULREA
B HSNHUA R 26 4 (25.5%) Kb s iR gt
HER R 8 A B FRTEE 4 50.0%(9/18) XX R &
BB R5E AR R KR 254%(17/67) , R EH,
SHEBTHIZRWRZBEAS HNIFUABREREG
BTREXEHTHRVRBARY L5 FRR,
ERBSHH¥ENL(F=11.51,P=0.003 17),

2B AIVREFLEM X160 XBRHAT
BFRIERASITAIVEREN P83 s EK
BHFFE PR HS WA ATV HESRA 31 4, M
3 % 37.3%; N 77 BHRE K BT HIFE PR H HS

TR ATV FHMEARAS 1943, FRYER 7 24.7%, SHKE
W HS TR AIVIHRS THX R8T . h*
1 )0, 160 (R IRERRA A, 56 iy ATV R FRE, 1%
H K 35.0%; 50 4 HS T &Y ATV B, BEPEZE 31.3%,
AEBRA ATV B FHPER AR, HS A ATV I
HREEIMEKRI K . PE EREE§
KEARMMBK, EHIT¥KER, ERIARITE
&1 KU ESRATHFRRE

ALV B FEYEE B
_ AIVFHE HS T &P

RO e ®w AR %%
157K 48 25 52.1 24 50.0
F#fE 47 17 36.2 14 29.8
EBEUT) 56 9 16.1 8 143
FE 9 5 55.6 4 445

&it 160 56 35.0 50 31.3

= AIV: ¢*=16.677, P=0.000 82;* H5 W &) : y’=16.132, P=
0.001 07

3. 3R3E P ATV H5N1 T B HA K E B FHRF5)
W . 4 475 7K B5 & HA E B ¥ 51 (IN543373,
JN543374,JN543375,IN543378) , 2+ 1745 bp, &
T HA TR EESR , L4 567 A &
M., BLAST[FEM LB ER,3 HIFEIRA HA £
B 31 (IN543373 . JN543374 . IN543375) 5 H5N1 I
B AIV 4 B # (A/bar-headed goose/Mongolia/X53/
2009) & R R, R IRYE R 99% ; 75 50 1 bR
HA 3 751 (JIN543378) 5 HSN1 W %Y ALV 43 B ¥k
(A/bean goose/Tyva/10/2009) & FE R IR, R IRTEIR R
99%, A<HFIT e 2006 4 LU A i #E NCBI Y A I
A HSN1 HA R E 5 H R R, AW B8R
AR EED SR MALE(E ), Kb, A8
4N FIE R FE AR HSNI HARRFFI S5 HhER
H FE UL M HSNI 2B vk R R —a 4, B FRRE 2
¥, 545 A ¥ i X 49 A/duck/Hunan/8/08 HSN1
R ATV HA # B E & R B, iESE H5N1 W RY
AlV BRI A MRS,

B A BT 9 4 3R 38 R 3 HSN 1 #% 8 HA &
591 b KR AE R B N 8 R A A I HSN AR
HA ZHEFIHTHE, SR EREA X RFEXE
H5N1 7 % HA B A Z B M 2 M & T8 R R4
435138 92.1% ~ 99.5% .93.3% ~ 99.4% , H 3Rk
HEHSNI HRFHA RH 55X BHHNIHES
B #k (A/duck/Hunan/8/08 ) Y & KL 8 Fi % 1 B R 6 o4
BE .M HN97.4% ~ 97.7% .97.5% ~ 97.9% , B F 24
i XA 38 HSN1 7% 3 47 % # (A/Hunan/1/2006) i) &
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G, 3552 226~228 1 (H3 WK BIHRBHREE
B R, Xt A BT 238 ~ 240 i ) EE M
H}QSG(H3) , RUHZAHFERERLBEN. 5

A Alenvironment/Changsha/1/2009
A A/environment/Changsha/3/2009
A A/environment/Changsha/2/2009
A/bar-headed-goose/Mongolia/X53/09
A A/environment/Changsha/25/2009

A/duck/Hunarn/8/08
| A/chicken/Hunan/8/08
Alcrested-myna/HK/1178/09
Algrey-heron/HK/779/09
EA/Duck/Vietnam/(‘aMau498/06
AJchicken/Vietnam/29/07
A/bar-headedgoose/Tibet/8/06
A/swan/England/26-70/08
A/duck/Switzerland/V389/06
A/chicken/Tibet/6/08
A/chicken/Vietnam/18106/09
A/Hunan/1/06
A/chicken/HK/282/06
A/chicken/Guangxi/1212/06
A/common-magpie/HK/2125/06
A/chicken/Hunan/1/09
A/duck/Eastern-China/909/09
A/chicken/Shanxi/10/06

0.01
i A RHRAEIRAHSNT HA #£H

Afturkey/Virginia/505477-17/07

NIE ALV AL, AR ANRRERREFEALSS F
gt G, 4R IEARAS B HSN1 HA
RIS EEMA HAL FIHA2 Z a7 R ( 339 ~
345 i ) 9 £ W & & B (RERRRKK
RERRGKK), W% 3; 5 AU H5N1 & AIV R
FHRAMNSBRTERS, SEARRBHRERR
F— I REEERMELTEEAR,

i it
HSN1 iR T T EF I HEEE

& (HD KR 5 A5 1 SRH KB ™,
HoHIRRERA SRR A S Z 0 EFIERF

1 KU 4N EBR AT HA R M HSNT HA ZE R SHMEEER IR Z AL BB S AR

8 M H B R IR (93.7% ~94.0% | 94.4% ~
94.6%) . F WKW RETIHIAFRTREK HSN1 %
FE5WE B XS HERMARHSNIAIVAEHHA R
K RIRPER (F2).

4. 3538 vh AIV HSN1 T & HA 2B 4 F 51 .
B HA 25 (3 7E 3 R 3 R o aod 72 v 1R 3 IR B g
MM RGIER , S AIV HA REZEE SR
R ER A R E—ERE LT e R Ry m e
IR AIVHRZAGE S RHMT HAL EH
98.153.183.190,194 225,226 F1228 {i7 () & FE M F
AR, BEERBIEBFT SN BRI FBREN
H5N1 HA1 ZE 5 98.153.,183,190,194,225,226
228 (VB AR L A& LS AER : N W H.E.L.G.Q.

FBYE B, M 7E BSLMT R LR Z A #EATHRW , A
TEEZFIPRS ; W SRH = BAHE R AT,
BRMEERER, AZOFPIEFRENHER R,
miEH gL, 53 KB M EpRA TR, £ mATR
@A mMN AR AT Z, m, R AHHNRE XS
2004 ZEBR G TH A I Mok A RHFT HS Hég i,
PR ER(UN 0.4%; T M KRBT EMIEIFARFHT
H5 HRR e By AR K FRIEE ER G
4 Bt ; Bridges %' R A B P FISC 5 % Fr ik 1525
ZBEBWARFEITH LR, HERY
10.0%, ABFFTHHSRH F KU HRERAT
S A BE M 78 AR A AT HSN 1 HT4R 7K - W 0 B A2
I, 2009 SE K Y TTHR Y SR 5% A RERR YL, H5N1 $1

%2 KUHIANFARATHIFE K FEMAFIRAR HSN1 ALV E HA 2R E R M EIFE S 1

k223 Cs-1 Cs-2 CS-3 CS-25 D0703 D0808 C0808 C0901 H0601 HO0801 H0901 H0902
CS-1 99.1 9.5 98.2 97.2 97.5 96.6 92.1 93.7 92.9 92.9 92.6
Cs-2 99.4 9.3 98.2 97.2 9.5 96.6 92.1 93.7 92.9 92.9 92.6
Cs-3 99.3 99.1 98.4 974 9.7 96.8 922.2 93.8 93.1 93.1 922.8
CS-25 98.4 98.2 98.1 974 974 96.8 924 94.0 93.3 93.3 929
D0703 97.8 97.6 97.5 97.5 98.8 99.5 94.2 95.8 95.1 94.7 94.7
D0808 97.9 97.8 97.7 97.5 98.5 98.2 93.7 95.2 9.5 94.5 94.2
C0808 97.5 974 973 97.3 99.3 98.3 93.7 95.2 94.5 94.2 94.2
C0901 934 93.3 933 934 94.6 94.1 94.5 98.2 96.8 974 974
H0601 94.6 94.4 94.4 94.6 95.8 95.2 95.7 97.8 98.2 98.4 984
H0801 93.6 93.5 93.5 93.9 94.8 94.3 94.7 96.8 97.9 97.5 974
H0%01 93.5 93.5 93.5 93.5 94.7 94.2 94.5 96.2 97.3 96.8 98.2
H0902 93.4 93.3 93.3 93.3 94.5 93.9 94.3 96.4 97.4 96.9 97.9

i BN A B ORI (%), OB S BT MR WM (% ) 5 CS—1: A/environment/Changsha/1/2009( HSN1); CS-2: A/environment/
Changsha/2/2009 (H5N1) ; CS-3: A/environment/Changsha/3/2009 (H5N1) ; CS-25: A/environment/Changsha/25/2009 (H5N1 ) ; DO703: A/duck/
Hunan/3/2007( H5N1) ; DO8O08: A/duck/Hunan/8/08 (H5N1 ) ; C0808: A/chicken/Hunan/8/2008 (HSN1) ; C0901: A/chicken/Hunan/1/2009 (HSN1) §
HO601 : A/Hunan/1/2006(HSN1) ; H0801 : A/Hunan/1/2008( HSN1) ; HO901 ; A/Hunan/1/2009(H5N1) ; H0902: A/Hunan/2/2009(H5N1)
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ik

RERR HE Ak (AA 226 ~ 228)
A/environment/Changsha/1/2009 QRERRRKKRG QSG
Al/environment/Changsha/2/2009 QRERRGKKRG QSG
A/environment/Changsha/3/2009 QRERRRKKRG QSG
Alenvironment/Changsha/25/2009 QRERRRKKRG QsG

RPAE AP 25.5%, S R BRATIHENL B E
ABFHMRE X 50.0%, B TRE P2 EABH
1EH(25.4%), B WP TR 25 A F HSN1 3L
EREER TEANEASTRLRFEAR, TS
HSN1 Pkl p e L8 kA X, AR
HFEUMNERER, CEF BT B RFEAR M
1 HSN1 Hiik PR 2R K 50.0% , B T X B A B
254%K FHMER, FBOAF X BR & BRI #BA
BN HINI DA B RFEERWRAR T 5K
BTSN R P FEREZHEK ATV H5N1 X4+,
AlRE SR REBABEZMELN T A X, UG
FAEEABRREETHUSEMEHENE, M S
HEBTHPUVRABARTENTHGER FHYk
HEMREFTIE FERFEMAE N Heit
LT ALV ER LR H M 75 HSN Bi ik BHER & T
BEEBHHBRLEFBARMAIEER, AHRH
EHRATHEEARPER R ERLAEERT
KIEETRESRKBEMNEYIRER X, XK
ERAERARSERBTHRVREBAREZARE
B LR B RESETIAESTAHE, KB —
Ea A4 TERF S ME HSNL PR HEERS
1% 50.0%% X,
EHRBR, KUV RETIHAE R HS R
AIVER BRI 31.3%, Kb s R B TH MY
EH373%, B THERETHHEERE(24.7%) , R
Hu e SR RAELEXR, S EARETH XN
[E] (08: 00— 10:00) ¥ 7E & Mk J e 19 , K 47T 5 A
BHRIE, MBEX XM ETHBLEROE LA
[BIE2E /R 03:00—06.00, R I X E# T
HEFEALE, FBOMR IR A b A5 5 2 H N 8
. RBETHHRPREIRE ATV EM AR BT
EER HS WA AV RERE G S RHRKKE TS
7K (50.0%) . FIE(44.5%) . BAFH(29.8%) . B K
EAFWBRHK(143%), TREETHABPFE
BEHEBMAIVHES R b ESERLREAR
H5NI1 foik B2k 25. 5% 8 R EH 22—,
PAERFFRZRADY ALV ZE 30 E W] 5 B E A4
F——BR W AMdL %, Chen %X} 2003 — 2005 £ 4

B E TN 121 #k ATV H5N1 T % HA 3R H 8
LB, S B R L 2006 4E ART A B kLA b+ BB
Hk BB IS RETER. AHRTRET
WA R B 4 N HSNT TR ATV HA R 59 F
b F RS H A B2 HSNL B bk MRl — a4, R
FRRIESr X, 5435 B #5589 A/duck/Hunan/8/08 Fi
% ™ M A/bar-headed goose/Mongolia/X53/2009
H5N1 TR ATV 43 B ¥k HA R RS LRI, BRIESE
T HSN1ER ATV 5 BRI 3 4b 4 X A A s s M Y
Fal, NEHME BL RS EYAE DT
R T AIV I ES HUIS ", BBURTEAIV EHAR
RO EAE ST HEERR, BT EHELS
BAAMBSENEABMIFRY, &R 5 /R,
MR BURYE ALV BUR 71 B4 F ZE Rl 2 HAL #1 HA2
HEEKGHENBEEERTY . MRELER
RANKETHIHIFERFEA HINI HA R E 585
Hi X AE 4B B IR A A TR HSNL A B MH A
B3 R &, m B iR B A A5 FHEAE .
HA1 fIHA2 RSB BB, EE
FEE R HSN] IR ATV BLA B B0t #9 2 H RE
it , RHR BT IHIFEF A HSNI ERAIVEASZ R
iz Lo

GER, RERATHAE P EFERE
FTERY ATV HSN1 L&Y, 2 BRI 2 88 A B¥ HSN1 Hidk
PHMEHRIK 25.5% K IRE 2 — , Faftigm TR &
B HSNL WA ALV 1548 238 A B UK,

$ £ x W
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