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VEITT 2005 4F BLIAI I E 5 B e 1) BLIS
W B e B AR SZ2083 14 B K E

M FmesR NEFE #H KK TR ERe KEH
WEFE HXF THEA

[(HE] BE THREYTWEsY A RRRDURRE(HV) R ARERS] 85T ik
REtpeRiE, FEx WEBESIYERS, RABEAZBEKXRMAEZAERARES BN R
MERSRESTAMN G ik, BEAERERN R M BUGERERIR, ARG A& KD
BAE BV, i RMRARBURE RNA, AR RES DR TESER- AR PCRTHEBTRF
FIMENTIHAGTHBLEE. &8 HBEEEIWIR2 AL, EFUBERIRERM, HHRERN
9.96% . RULIRZA SHERFEYE 76 M, 1eG Bk 56 #il. B4 B 3 1 % HV, 8 K SZ2083, Lii#
F-HR PCR I W7 HEFIEE Bm IR (SEO) B, FF LB A &R S22083 BERFH S
L99 REHN 97% , 5 HTN 76-118 BB R BN 76% . Hit FIHHFEFEURRENESN
BHAMEH MM ARERL, ’

[X@A] BUERE; SEAMEHLH; BN

Surveillance on natural infection of rodents with Hantavirus in Shenzhen city and identification of a
Hantavirus strain $Z2083 YANG Fan" , GULI Bahaer , LIU Jian-jun, YANG Hong , ZHANG Xiao-
lan, HE Jian-fan, LIANG Zhuo-nan , ZHANG Shun-xiang , YAO Ping-ping, WENG Jing-qing, HE
Ya-qing . "Shenzhen Center for Disease Control and Prevention , Shenzhen 518020, China
Corresponding author: LIU Jian-jun , Email :junii8@126. com

[Abstract]  Objective  For clarifying the situation of the natural infection of rodents having
hemorrhagic fever with renal syndrome (HFRS) virus and to type Hantavirus (HV) using molecular
technique in Shenzhen city in 2005, and offering guidance for prevention and control of HFRS. Methods
Data on the host animals was collected from the city of Shenzhen. ELISA and indirect immunofluorscent
antibody(IFA) test were applied to the specific antibodies against HV in the sera of captured rats. Direct
immunofluorscece assay was adopted to determine HFRS antigens and the lung tissues of the HV infected
rats were inoculated into Meriones unguiculata to isolate HV. The whole viral RNA was extracted from
the lung tissues of the HV infected rats and amplified the partial M fragments with RT-nested-PCR, using
the HV genotype specific primers. The amplified genes were then sequenced, and subjected to genotyping
and homology analysis. Results 472 rodents were captured from Shenzhen in 2005. Surveillance on rats
demonstrated 9.96% rats carrying HV (with a density of 8.25%) and the main host was Rattus
norvegicus. In the blood samples of rats, anti-HV IgG antibodies were detectable in 56 cases by IFA, and
proved to be positive in 76 cases by ELISA. We successfully isolated a HV strain designated as SZ2083 from
Rattus norvegicus for the first time in Shenzhen and was identified to SEO type by RT-nested-PCR.
Compared with the coding region of the M gene of HV 199 virus strain, the homologies of nucleotide
among them were 97% , but the homology was 76 % of the SZ2083 with HTN 76-118 virus strain.
Conclusion Results showed the existence of natural epidemic areas of HFRS in Shenzhen city. Based on
the results of sequencing, it is possible that the Seoul strain of HV might be the predominant serotype of
virus harbored.
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YT B M BB 48R 1E i # (HFRS) % 8
URZEREEAKY K, B—HE L ABE RAK
W EEEARRZ—, 0BT ARFE MW E R A DOER
FHV)EEARMERE Y, oM THREARR
B IR, B R AR BUR RSB AR,
Hilt, BELRTPUERENNLFE M ERRE
HEHHI R R e L B &, BRI, T
A FAT RS, T8 R B %7 R AR K
&, P ILXT 2005 BRI HFRS BUE Wil 45 R 317
4307, A T YT FAEE UK B AR E K HFRS
ARERS, HFEKRERRYRERRZIZ2ED 1
¥ SEO # HV #:, N i#— £ 5 BRI HFRS M4
FRITREELEE T REHMER

HH 5% &

1 RERFE AT 4 MTBERXE 25 MAE
H.oMESH . BEH. BUMEERK, RAZHE
s, MBI RR B ES PO RETRRMA
LA ERE

2 HARE BHEANRLLE L L EMEIL
Ja , AT B 1R AR B B L , B - 80°C BRI vk A {7
AR, BRI, BN, A8 -20C
RE&M.

3.M¥E¥E& M ELISA DR LERW HY
EHaY, B4 HV BEATNREPEERBHP %
FRORBRBIB & TR, MERERL
(IFA) #l HV 1gG $i/&" . HFRS % # Vero E6
90 ML R R A S bt R 8 BB I T 2 B BT R
R BB R L

4. R ALRERT . RHEEAEREE,
BRENBMIZAELEZMET W, H R4~
10 BRI R HY A, KB EZ 10 minFKRFo B
R bR A AR OB 2%-PBS B M HV B %R M
(AW RS 015 p/fL BB E
W 37C K50 mine MG KA pH 7.2,
0.01 mol/L PBS BF% % ¥ 3 K, B K3~ 5 min, K
F.8H , KAEBREREL R

S.HV 4B % . HV YU P 5 B R A 5 17
A, sBREANERYBRWENTELESHY
L, AEFERBRNDEREEEM LB T
TEERBEHPOEIAESLREZR.
A K IK)E, 84 M4~5 ml PBS, 4
L BE 28 BT B8 , 2000 r/min® 0> 15 min, B LB E

BREMOGR,0.5m/R , B MEGEH4 R BER
BHWEAFERE, 12 de Y R, & B,
BEM R MEERRERAEERRPERERELE
MESE, AERNTEERA, BEIHES
#Zo

6. HV 235 .

(1)#% % RNA B3R F# LR oA 9 25 0 it
B4 BR/A Bl 4 72 B9 WA HFRS K i% % # 48 4 FH 4
Xt R, 7= i S 20 200412053, FHAE: B % E RNA
KB RNA R R B I8 E QIAGEN 2 "l &
YLEA HEEME, T - 80CHRERH,

()31 ¥ : B ¥ GenBank # HV #5 # #k 76-118
(M14627)#180-39(S47716) ¥ 51, 7+ = M H M F ¥k
R R PCR fr A5 Y., ONMRE
W (HTN) 53U R R # (SEO) @ A 51 ¥ : MF:5'-
GGA CCT GGT GCC AGT TGT GAA GC-3,
1190~ 1212 + ; MR: 5-ACC TCA CAA AC CAT
TGA ACC-3',1661~1680 — ; Q&AW HRHER
WY RHIN B (] )R E5 %: HIN
GIF:5-TGC AAC GGG CAG AGG AAA GT-3/,
1343~1362 + ; HTN GIR:5'-GTA CTG ATT TTA
GCC TAT CTC-3’,1604~1625 — ;SEO B ( I B )%
SH¥:34 :SEO GIF:5-TGT AAT GGT CAG AAA
AAG AC-3’,1343~1362 + ;SEO GIR:5'-CGT AGA
ATG GCT TTG AAT CGG TT-3',1607~1629 — ;
DESIH L BETARTRARA R,

BYR¥EFS5HE—% PCR AMV ## 78 . Tag
DNA % 4 B . Rnase Inhibitor B4 ¥ W H TaKaRa
Ad, UNGE(1U/[pDWEREAHF. EHER
A DNA, RE#H TR PCR. # L REBWMK
RNA BU10 pl ¥ EP & %, i1 A 1 mmol/L dNTP
Mixture, AMV 85 U, Rnase Inhibitor 20 U, R ¥ 3
5|4 MF #1 MR 4250 nmol/L, 5 X buffer 4 pl, ¥l
DEPC K & BB K20 pul, 42C R M 1 h, 95C
3minKiENHE R, -20CHREEMH, £ PCR
BN, BRERZYS ufERE—~KPCRY
AR , T A 10 X PCR buffer 5 pl,2.5 mmol/L
dNTP Mixture 4 pl, Taq B§0.5 U, 514 MF fl MR
£200 nmol/L, #M M E B F K EBES0 pul, S
¥k 95C 28 #: 4 min, 94T 30s, 52C 30s, 72C
30 s, E1EI 35 KRG 72C B LEH10 min,

(4) 83X PCR: % —4% PCR =#5 pl, WA
10X PCR buffer 5 pl, 2.5 mmol/L dAUGTP 4 l,
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UNG B§ (1 U/ul)1 pl, Taq B§0.5 U, 53 B 5|4 GIF
M GIR 4200 nmol/L, N EH F K E LM
50 pl, HZ¥HK 37C 15 min,95C 24 min, 94T
30 5,52°C 30 s,72C 30 s, 3483 35 g I2CHIE
{810 mino

(5)PCR =¥y Wy % 5 R P 537 : FI1. 5% RO 3¢
e B B B B 3k & W PCR ™ ¥, PCR = ¥ B
Invitrogen A Al it 5 Wl F. WS R AN A
DNAMAN F1 DNAStar 3 4 #47 HEF | L84 i 8
YREH UMW HMUCHNSEFHIAFBRXRET
NCBI #J GenBank.

5 R

1. BFRHT AR - A R PR 2 26 70 B B 5813 4N, A
WM ST20 4, HHHK 4 M EA - BER BER.R
R AR R, R N8.25% (472/5720) , H X
BRI E R, K 412 R, 587.29% ; Hik b
BEMIR, 58.05% ; R BB AAR K K23 4.45% .
0.21%.

2.HFRS Hi kK W 45 5% : A ELISA %R W
HFRS S5k 8 M K16.78% (76/453) , 4 K R
hH B 18.20% (73/401), HFRS IgG #i # & FH ¥
EH12.36% (56/453), UBE R N B E13.72%
(55/401), W% 1., H A ELISA Ml IFA F ¥ £HA
REIREPHFESE HV B  XERERITEHKRESD
IESE,

£1 2005 FEFRYIH HFRS Y B 3 ks U 4 R
B HV S5i&(ELISA) BUILE HVY 1eG Hifk (IFA)

B g Ml mik RN BEER BRRE
W (% B W) (%)

/EB 401 73 18.20 401 55 13.72
EWR 34 1 2.94 34 0 0.00
BWRE 17 2 11.76 17 1 5.88
w5 R 1 0 0.00 1 0 0.00

&t 453 76 16.78 453 56 12.36

3.RM HV UER ISR RILE HY fiik g
RBREM—INEERE, FURMNEHALEEFER
W HFRS 1 #1790 0 . 36 8 B 75 8 i 4 FH 4
BRI 76 0, R YI BB B AR, &
RERZZCIFREXAFTRERRBES . 5T
R R A 3L 47 03, R B RN 9. 96 % (47/472),
DWERBEERES, HERAE 4 4, HEER
10.68% (44/412), EMBRMERIRA 1 4, L5
SERHE RUAR A 2 0, BHME 34 282,63 % (1/38) .

9.52%(2/21), XA LMBAPHFAESE HFRS K H
BB RS,

4 JEFEA B R4y BB HV 5 R B A 5 B AR
AHEREMYR, 12 deBBMREERZERN
B, &R%5 N 2083 B 4 RK NV BT &80
B, IER HY TR, R4 53 1 #4 HV,
XEFYIHE RN KR B B2 E 8 HY #%.
EE B HV RNA 5 # 1T RT- nested-PCR Y™ 3 &
R, 7= 25 e g B ik 5 7] WA SEO GIF/SEO
GIRE R HEXSI Y115 8] — % 41287 bpi Iy B (B
D, 5BENWERHRK/NM—%. A HIN GIF/HIN
GIR W HEXFIMARBIHNH ., RAXRIHRN
SEO # HV, %4 K SZ2083 # ., H4& HV HEME#
I BRAF AR A R W HTN B FHEEAR AR

(5]
Y

L
=

1.SEO B4 H5| 9 W 8 % R 2. SEO B A RIS ™ 18
2083; 3. Marker 100 bp DNA ladder; 4. HTN #4351 3| 43" 3% 2083;
5. B R

E1 AERMEEHEFE- SR PCR X EMIRFY LR

5.S72083 ¥k PCR 7=y B8l 5+ 45 3R : %t SZ72083
W PCRM HBHARTR=WHT T FFIWE,
MEFEREZHESIYHHERTIES, ShH IR Z
HRRTF 55240 bp, ¥ E Frin MR 76-118.,80-39
E A2 BB AR FEK 210, A9, Z37, ZT10,
IR461.1.99.R22 . HB55 . Gou3-e5. Gou3. Seoul % k.
BERIETHE . WFFIWEZS RN, SZ2083 5
SEO R Brin ARk 80-39 R MR E R 96%, 5
EAR RSB L9 &EH 97%, 5 HIN 2 E
Frtm bk 76-118 [ IR KR 76% , E B4 SEO
® HV,

6RZEEWANT: - BN AIHERT R
S72083 5 E R FE M Z37.2T10.R22 . HB55 F1 L99
BFR—4Z(E2), X#E—HIEHTRITAEIN
BRR B4 BB MR EKRA SEO B HV #,
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B2 S72083 5HAh HV M ARGKRAEN
) it

HFRS £/ HV IRV RE R FEEARLEN
HRBEEER, BEUER B . FERENFE
RN S ERBEERR, EER, BYITHH
HFRS mHIE LA, B TEBERE, HFH
BAEYHE BRREUEFEELHN T B LE
BTH, BF,2005F 6 ARMABRTENN
HFRS B H M AE, HEREM EARTHRESE
REFTIE, M 2005 4 BFN B ROB S R 00 2
REH BERAIREBFM, FREFELRHN.96%, N
TIESE T % H AR R . 70 3% B B L 3R R 6 PR
HRNHH2.63%.9.52% . ¥ BEII T K HFRS
RUBKBNEEALEMRBE S im0 w] gtk
BK, BRERXMWEFILEZH BEXRETEH
HHBFH ERFEFERNRTFREENRMEEARK
WEEELTFREKFAREREXLRY, XRE
RBRAEHH AW HFRS R A, RBBKX DT
BXREs, AERERTE, RAERTEKER
HI7E 2% AT, A B B8 4 HFRS WHTS o

RESBENRRENARFE, RLREF
BEAGLEREENHEAR, HV A B EAR R 20
e 80 SERERE Y, A ACHX BB, BRW
B EASERERE, BN TRAESENRE,
REERFHIRBONE, RREKKDRFLE
FEHMNTHRINMXZE HV YL B FERETZ
B, HYARBHNEEBEREE, BT RSP L
HUBER RS, BN FEHRERF. B,
EZHWE HVHAR P, BERIERFTEFHERE
H—EREE,

SMHVHAREREZASHERS P HAR
(PRNT) i FAMRBS A AHBRREE

UNE BZERFAEREEN BNEEE, BMHE
PRNT A B AR MEUB B ZHWNH. REERYA
BEHREINMEE BT HY K49 F st
RARENBHFRY ., HERAREEEABRTR
FRAMESRESETAMS LE*MERES
—FO Rk AZEHRT HV WEES TR,
REERTHZFOFRER FRERRREL
S RBIE RSN W E K BT, B8 BN
WPk SZ2083 2 SEO & HV, 5 199 # [ ¥ # &
BiEF 97% , BHMER<S5%, XBERIATH
HFRS & W5 b1 G o e R4 T T AR 22K 88 .

AR W BT 3R 18 B HV B BH 1 BRI AR 4 4 4k
SRS FEYMEFEHERZERBR, X TIEBR
MEH#TH, BIXRBLBEAR, ELXAFRE
BEEEEROIN, I THRRBERARBEPH
RBHE R RRE, BB AT 2R B
BB IT SR AR 22 4K 3
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