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[HE] BE FEEHEIEE/RA B X8 E0 K (TBE) EFMEHE , 4 54 e LR
% (TBEV)., % FBREGRER N 2011 EEE S H IR 2 PSRRI & BHE &Y
Hofee i ABER Y TBEV 45 548 IgG Hifk . TR X4 o FhBEARIE ; il MBS M B P S R/ D R 5 40
i 43853 5% TBEV ; FI F RT-PCR ¥ B R A5 2 NS1 28 1 B, 3@t 3 A s B oy B B R 2R
G iLISIE, R HE/AFH B HRE X TBE i R4 2 i o R it 1760 R, 2
Y RE R S (87.5%) . 2 BISEIUR LM B E 2 N TBEV B, MR AR PRE
IgG I P 5 35.4%(23/65) . BALB/c/DRIEFBBIERIG , BF 5L KA KT HIHN 72.9%
(70/96 ) F155.7%(44/79) . WIRFE/NEIRHA T 1 KE TBEVIFRIERT . ETRENSIEN
FHI 8 RS R, TBEVH A BB TEA TR, 5 ERICH X 3Bk EP 5Bk
BRI B R 99%F98%., &t HREIAHEE /KA E AR X TBEZ I JRE R
TR LA TR, £ WEE M E SR REAENEERS.
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[Abstract] Objective To investigate the recent emerged endemic region of tick-borne
encephalitis (TBE) regarding its natural reserves, in Charles Hilary, northern Xinjiang and to isolate
and characterize the viral geographic strain. Methods Using indirect fluorescent assay to detect tick-
borne encephalitis virus (TBEV) specific IgG antibodies from serum of local residents including 2
unconfirmed viral encephalitis patients in 2011 spring-summer. Viruses were isolated from tick
samples by inoculating BALB/c mice and BHK-21 cells. For phylogenetic analysis. TBEV NS1 gene
fragments were detected by RT-PCR and then subjected to sequence alignment. Results 1760 ticks
were captured from the fields to have found that Ixodes persuleatus were dominated among the tick
population. Two viral encephalitis patients were diagnosed as TBEV infection. In addition, 35.4%(23/
65) local residents were detected positive for presence of TBEV specific-IgG antibodies in serum.
After inoculation, morbidity and mortality of BALB/c mice were 72.9%(70/96) and 55.7%(44/79) ,
respectively. TBEV specific-fragments were amplified from brain tissue of dead mice and cells culture
supernatant. NS1 sequence alignment showed that the viral isolates were clustered into TBEV far-
eastern sub-type, phylo-genetically, and were mostly close to the isolates from northeastern China
(99%) and Russian strain (98% ). Conclusion In this study, a new endemic loci of TBE was firstly

DOI; 10.3760/cma.j.issn.0254-6450.2013.05.006

EEMB . BRHAREERL(31270466,81171633)

VEE BT .830011 BEATE, FEEXBRIBHE .0 GREER XA Fhui  XIBEBE X 4% EoRHE iR % &), FREFRERMAEY
RATIRBIR I — 2 (X8R B8 HRAE) ; RS 23 ERin KA (&)

SEISEE . KHEMK, Email: xjglzhang@126.com; #48#% , Email : yyh428@sina.com



PEERITRFERE2013FE5 HE34%% 58 Chin J Epidemiol,May 2013, Vol. 34,No. 5 +439 .

described in Charles Hilary natural reserve, northern Xinjiang. TBEV geographic isolates belonged to
TBEV far-eastern subtype while Ixodes persuleatus and Dermacentor silvarum played crucial roles for

disease transmition.

[Key words] Tick-bome encephalitis; Tick-borne encephalitis virus; Endemic foci

B4 1% i 42 (tick-borne encephalitis, TBE ) 8, R 2k
MR R, R 18 4% i &€ #% 3 (tick-borne encephalitis
virus, TBEV) ZUEIT e A BB S WA LR,
TBEVERXEZLBETERENERER
(Flaviviridae, Flavivirus) iR 51 , ¥ 3 Ifil 752238 X RN
FHHE—- P HAMEERBENEE A, ME55%E
1~ 4 BYA5 5 . H AR &M B SRR BRI 5,
TBEV 4317 18 5% 0 BR K i , 4R 4% 3t 38 43 55 K A9 25 5
HFHN A SR 43 34T RS, A5 R RS | P H) T
RAEARE, RFRTRAREFTIZEF K, BRMTE
RUFIPE R F) B A BB 53514 0.5% ~ 2% 6% ~
8% , MR AR B BIC R R, H 5% ~20%"* . BHETXT
WEEINEREANTHEE,

TBE % F b E K B F E A T AR APE L&
X EER AR AR PR X A TBE i
77, REFELFUXGREERE, BHEE
B 7E20 42 90 AR HIHAIL K 1L 5 R & L — 7
C8%8IA 0 TBEZ Wb , (B ATHR 2 i R 22 S AR i
FEHATATEE. ERFEBARARIPX(RE
81°43' ~ 82°18' 4t 45 45°07' ~45°23' )i T H B
IRERISE R BIA MR, bR E LRI, 5 EE
SETAEAER R R XAESHERENEENE
R 1300 m DL F AT R EAE R, Ik
1300 ~ 1600 m A 1L #1 TR R, 1600 ~ 2700 m A1l
HuFRAK, 2700 ~ 3300 m AR ILEAY, FFXAA
KESEL, LSRR SHFEENE, 201146
HEHZE PR A 2 6= EREMTBE £, N
#—25 BB TBE IR AR1E , A 53 @ 1 9 B 1 2,
TBEV ¢ 5 1gG HUiA iy if 7240l , A i fep e o
FEiRE R ES B RS, FRADP X N TBE B
&G

XNRE5FHE

1. RS  FERN KRR 3NY  oR A
R BEMBAESIHE., ALEFEARB2HEE
FYsh{@E AR, TBEVHER . HKERERE
FREYLA S TBEV B Hiik i 3 E =R
AEYIRATR R LT —Z R4, FRARLE
(FITC)ARC I RPT A IgG Hiik 5 1 E 5T/ MR 1gG 3t
R FILE P ESH AP AR E R AR, RNeasy

R & A E QIAGEN /A F] 7= & , —# B: RT-PCR
RNA PCRIEF &I EEY (K% ) TERARAE ™
Mo 0.22 um 2% A3 E Pall /A 817 5 , DMEM 15 3¢
WA EAR—REARAR, BEmEW
PN EFAYRERRAR . BALB/c/NR H#H
HERRELE YL,

2. [R5 61k (IFA) TBEV Hu&# ) . 7
TBEV 40 M35 SR H1 IR F 34T IFA R o Fop e L V85 42
1:10.1:20.1 : 405 B, B TFHE R FLH,37 C
55 F 30 min, BEFREL B PR VR 3K, THRE A
1 : 200 f5M B FITC AR R ITA IgGHilk, 37 CHF
H 30 min, B EE F W RIEE 3 K. KAGSHET
926 B 1885 (Nikon ECLIPSE 80i) W%, 1% &
FiRBE =1« 20 B VR 22 B0 45 B 0 R UKL K €
TBEV $iLi&FHM:

3. Ship e . OuiREA b3 R AR TR RS
B, AR E SIS0 ~ 100 H4r4H, HHWET
75% Z.BEH 2 41 30 min, K A= BEE K EVE3 R,
A1 ml BEBR E5 5% rp & BIF BE BB 5, 3000 r/min B0
ELFEB, 2022 umERNTIERE, %05 ml 4
3,-70 CH#. Qs . #%8 H 05 mFEHE
fEHEFR S ~ 8 Y A BALB/c /MR, BAHERI 3 B,
BEMEEHMNENRERER, EEZNE15d, B
—R/NRALTESE , BUIR 4 SR BE V8 8 VR 4k S B b
/NRIEAR

4IRBHRAEERSIFALE - OREAMK
4y B3 5% : BHK-21 41 ffl (Baby hamster kiney-21)%%
£ 10% (viv) Ba2F I 75 9 DMEM 153 & fh T
43 fLANMEIE SRR 37 CHEFRZERK NEEHM . FIL
BHK-21 40 g2 7 0.5 ml S 4H SABFBE WK, 37 CHE 5%
7~10d, ZMARIE B 3K, #% 3000 r/min B .00 0K
EAMMIESR LE PR EEREMAR, BE=
RIGMBEHIHREINS . QIFALE 320 plimE
YA L SR B R THURB AL, 37 Cid
RIS, VKRR B [ 8 7, e R 25 TR AT IFA X
Eo —PIHEML: 10005 BENRRERERFR
mAb 5 TBEV mAb, —HiffiF 1 : 200 5/ FITC
FRCHEDT N IgG ik,

5. J% 3 RNA #9 )2 5 5% PCR &1l : TBEV NS1
Wy 5t S Bxxik4], LTI 9.
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NSI-F: GAG GTT TCC GAG TGG TAT GAC,
NS1-R:CGA GCA ATG CAA GGA CGA CAAT(¥
8 X 387 B 5 R 48 2529 ~ 3654 nt; FIHAK B 454
1100 bp) , 31 ¥ ElAETAY TERARAEGR. %
RNeasy iz & 5 B 45 7792 %t 400 pl 0 HE 3% 3% B iE
AT RNA SR B, RIS T 40 pl TR AR
FK, BF-70 CHEEM, #EB 28 RT-PCRIX
R G BEAE, VR A 25 W, HphEHE 5 pl
FiERNAEE Y , TBEVNSI R 1F . R E 39
(10 pmol/L) £ 1 pl. ¥ 38444 : 42 C L ¥%5% 30 min;
94 CHAM: 4 min; 35IEIRF, BRIEIF 94 C
HATME 305,58 CiB k305,72 TP 1 min, BJ5
72 CHE# 10 min, BLS wl ¥ =117 1% (m/v) 35
BRI . Y =Y B TAY
TRAFM , #]H DNAstar 7.0 SeqMan 2 ¥ i 17
FFH Rt . B ja Bl F Mega 5.0 B F B K404, LA
Clustal-W B 5 TBEV £ 4t & 4: # (Bootstrap=
1000),
6. Geit=£54r I SPSS 19.0 #1784
M, &R AR R EARE R R R T-RER,
P<0.05 AERAGITEE X,

s R

1. AR -

[Ff 1] BHE25% UK, KX TEAR,
2011 4E5 A 14 HETFEHRRAR K393 C), FHH
Witk 2 12 d, fE2 B AE, L2, B, BURsE
H,TESh3Z R, A b, F & . SLHIMRI
KA 82 R A A = 97K ; AU 7 200 mm H.O,
H 4 300X 10%L, & H 66.1 mg/L; L% FA A 140
ffd12.7 X 10°/L, PR I 79.8% . B3 B2 &%
A WY ng sk S HEAE Zh RN R b s . TFA 2
Wk SR8, TBEV 4557 1gG=1 : 800, ARHEF FEH
v P ZRARER R 2 WiARHE (GB Z88-2002) 2 K1 A+
TBE,

(2] B#23% Bk, 51 RS,
2011486 A 9 BB LE I A 10 d, 1K
B 38 ~40 C,FERK. BHFEIZEKMETH BT IS
58 AZYE W RS, [FATRZIERE
B, TBEV 5 [gG=1 : 500, AR IEHR P AN 4
LWIFFHE(GB Z88-2002 )i2 M7 #4%2 iF TBE.

2. TBEV IgG it 2 W7 : A TBEV B 7E Y
A BE PR AT SO, SR FH TFA ARSI 224 1t £ o A B
M7 TBEV ## 57 IgG Hulk, 45 R 65 A MiFH 23 A

PR, FRMER K 35.4% , Forb B4 22 A (95.7%) , &t
1 A (4.4%) ,F#20~34% . ER ABBUL AR
X TfEAR SR, A EITR s, RilgsRRm
W A BEIL 36 A2 7E TBEV IgG Hiik , R E7E R A
RRY

3. A RA A . 201245 4 —5 H SR XIEIK
1200 ~ 3000 m Fe B FLJF | (b B IR £ i TR AS Ak
s Ea AR RA B TRE, REKE
UiF B 0 2 Fh 3L 1760 K, H o 4 ¥ BE 98 (Ivodes
persuleatus) 1540 2, 5 41 i ¥ 87.5% ; Fx bk 48
( Dermacentor silvarum)220 B, S A B K 12.5% ., I
IR 5 R 37.6 R/t 5 5.4 RU/NR, &
Vo A 8 3 B A 7E MR 3K 1400 ~ 1800 m 4T IR 8 HK
MW B A BT TR AR , 45 50 S PRI T A&
B EAHAHREL . RRESEESHTERK 1400 ~
1800 m Zb FE AR Efa) , WG B A 38 A LB PRI R A .
A PR — N

4. /N R IR A X AR AT 4 S
RESE 530K 1540 (n=100) 44 BE 88 2 41 (n=60)
ZRAKEE W BS S 358 BALB/c /MR, MEEH AR K&
WIS, A BA/NRER, SWWEBERMG, /D
RATRR A 72.6%(61/84) , Forp et 2 Vg i 18 % 9
B 76.6% (36/47) , HEE 2 1 15 Wi K R 67.6%
(25/37) , R MR A R REZFLRITEREX
(¥=0.319,P=0.572) ; ZRARE WM 5, /N BUR IR
RHT5.0%(9/12) SRR EERLE 1. PMRER
EEERBI A8 d, R FERABTEER B2 8
45 REBE L R ST R RS S BORIERE
BEMABRER(F2), BHARKR/PRE—RILT-R
H66.7%(28/42) 455 —ALFET-% K 43.2%(16/37) , %
REFRRNRAETEMNERFRTFEX (=
4374,P=0.036), LHFEMENE 1,

5. 0% T4 M4 B 5 IFA K E - W BE R B
BHK-21 41, 55 =5, MM B 40 vk %
RS (E2), IFALERY(E3), ER s
S5 BT R A B B TR (1 £ 2000) . TBEV
i b B T B (1 2 2000) 2 B I, 3R 7% M i
WHEE W 7 B IR AS B B2 8 TBEV . MBS MR H A
-5 % A B K R A L3 (1 2 500) 2 BHAE R,
KA R BE R TBEV ERY:, iR REH, AW
FMNERFEMX S S EERKGERER
TBEV,

6. 5> TR 5E TR B BT, F)
FIRT-PCR X TBEV NS1 3 [H 5 Bt {791, LA
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Omsk hemorrhagic fever virus
0.1

. & HEE/RVEE TBEV 4 E# (JX534167.1) ; @ HEK
it TBEV 474 /1 #& MDJ-02 (JF316707.1) 5 2 7k #k (JQ650523.1) ;
A TBEV # % H Svetlogorie (GUI121642.1) 5 Karalerovo #
(F1402885.1) ; SRAHT 32 i 1l $i 8 (AY438626.1) iy Soxt B

B4 X TTBEVNSIZEEFFMHEE/RER
ST B RIRIIR 4R

1400 ~ 1800 m A4 LI ML FR AR , AT R AHE MK, 16
YA B = PR R L BR 1L
% T LIRS, R, TEKIE 25 3b S PR A
KA ZFEETAHEY,

Lo Y/ G R 7 R L X ) 44 X R, TE R
¥ A AT (5 80% ~ 97% , 2 R B TBE JATHI E
BEENEE, BTEERMRE, W ER 2 1h
EEAERERE6~25C). BE(>85%)HES
WE, 2MEEE S EZ A SRR, NE
BA®SENERN AL MAESHERRE.
BRFY, 2WEMNAE R SR ERELZN
AR o T TBE 7&K (1L bk B K T B A& 48 1R 7T BB AR i
RERRTEWHILNMESREVHTEM, - |
i FEF A L A B AR RO DA R R 3
X FAE 3, 55— T B4 s Rk & 5 U™
He W I PR 75 7 B SUAE , S [ 1t DX 6 Wt I B
WEMNBRRERE, NTER =4 HEEE. &
FARKIEZE MR R ERA B X B 3%, X T
RS A EE T AR R AL

4K TBE FEHA A 20, K R
18 FEREIN ¥ (H. concinna) . B 2 [.38 (H. japonica),
EREBEARBAI AFRERNWDZENR
(D. marginatus) P B HHREFY ., RKFAEEN

AR S 4y B IRARR T, R BRI R 4R
ZFEIRH TBEV BE R IR, (B 21 RS TE (R X
SRR Ry, R REA R 87.5% , R EE AR
FR.

BEAh , AR AR K BB R A B b IX iR R N B
/> TBE B HERP B 1, 507 9 1gG PR R R L iR
F7E TBEV BRARYL" (AN B2 PR BE. A
RIRAEYFAESNA RS RBEREREEZR A
BE5 BEA O, R TR AR R

(AR5t T B R S B A TR BT ST AR SR BT R
#AETBEV A B A, AR M R AR SRS R AR ES

BT, K L ARG NS 1 51 751 s IR i R R SR T X 1R 2
SRAERETHE THIHE)
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