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Survey on human rabies cases and its viral molecular biological features in Baoshan city, Yunnan province
ZHANG Hai-lin" , TANG Qing, TAO Xiao-yan, WANG Xiao-guang, ZHANG Yun-zhi, YANG
Wei-hong , MI Zhu-qing, WANG Jing-lin , ZHANG Yu-zhen , FENG Yun, ZHENG Wei-bin , LU Guo-
yong, LI Sheng-guo. *Yunnan Provincal Institute of Endemic Disease Control and Prevention, Dali
671000, China

[Abstract] Objective To understand the epidemiological features of two rabies cases in Baoshan city
year 2006 and 2007 and to analyze its source of infection. Methods Questionnaires were used to do the
epidemiological survey on each of the rabies cases. Brain tissue samples of rabies patients were collect to
detect the rabies virus by direct immunofluorescence assay (DFA) and RT-PCR assay. Homology and
phylogenetic tree were analyzed, based on the whole nucleotide and deduced amino acid sequence of P, M
and N gene of rabies virus followed by molecular epidemiological analysis. Results In July 2006, one
human rabies case was identified in Longyang district, and another one in Tengchong county in Baoshan
city in 2007. The degrees of exposure of these two patients was all at degree [ . Two brain tissue samples
among the dead patients (No. CYN0601H and CYNO701H) were confirmed positive by both DFA and RT-
PCR assay. The homology analysis of P, M and N gene sequences among CYN0O601H, CYNO701H and
other rabies strains isolated from other provinces and other counties, showed that the samples in Baoshan
city shared the highest homology with the strains in Thailand. Phylogenetic analysis indicated that the two
samples were very close and all belonged to genetype 1 Lyssavirus, with the closest relationship between
samples in Baoshan city and strains in Thailand. Conclusion It was confirmed on the virus molecular level
that the two patients in Baoshan city were both suffered from rabies. The prevalent strains in Baoshan city
was probably imported from foreign country, suggesting that prevention and control measures on rabies
virus in the boarder areas of Yunnan should be strengthened.
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First-Strand Beads (Amersham Bioscience 24 & )& 7
ER¥ %183 DNA, EX PCR Bi HERKK
B N EHKB(GIY i B by & H O
TR TR H M T I R ERAL) , 1% TR A
Wy =y,

5.P.M.N ZEFEFY HRUF: LERKR
FREAP) BEEREAMABEEAN)EHS
FEF Y (HPERR A EH P ORERBB &
WKk ZRE)THHEFS,PCR =P aifk
(QlAquick PCR Purification Kit, QIAGEN 2 &) /&5
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RIS X 82.8% ~ 83.7% , 5 b H ¥ % ¥ (aG #
CINH)BETFMF HHENS83.9% ~87.2%, 5 H
REH(PVHIPM %)X EZE % ERA %N
83.1%~84.2%, SEIRFHER L FH. CVS BN
83.4% ~83.9% ., EERRF| R W YR B TH M
MEFERFY®FA B % CYNGIH
CYNOOIH REBEEERF I SEERTHEHRMFA
BB (98.0% ~98.3%),

CYNO601H 5 CYNO701H # M £ E 23| F
FHOBE (TR N9.8%, HEMBH9.5%),
CYNO60IH 1 CYNO701H 5 £ B W 7 # #%
(8743THA ¥R M EHEHR R EEMFFI R R
P (95.4% F197.5% ), I S RETERITH
(CNX8601 #1 CNX8511) i [&] #% # 7 89.0% ~
89.7% F195.6% ~96.1% , 5 B & #4178 (RCHL

Nishigahara ¥ ) % 84.4% ~ 86.0% #1 91.6% ~
93.1% , 5 E B ¥ #k(aG 7 CTN %) #86.5% ~
90.5%193.1% ~96.1%, 5= EEH K (PV H
PM #)$%85.1% ~87.2% f92.6% ~94.1% , 5%
EE#% ERABKRRNS5.2% ~85.4% R193.1% , 58
Brbs ¥ B0 i Bk CVS Bk % 86.0% ~ 86.2% #i
93.1% (% 2),

CYNO6OIH #%# 2. B Bl N 2R ¢ & 7,
CYNO601H 5% B A 4 % % HMS8 #% 1 B | i #
BHE(95.7%), M 5RES 7 (GX091,GX01) . 7 M
(Guizhou _ A101). {T # (Jiangsu _ Wx1). ¥} &
(Hunan _Xx33)HBH MR EZ B #% CTN RHER
T (EFJE ) (SC02-90) . 2B VG B (V920) T Bk M % H°
MFABRHEHIET 90%, CYNO601H 5 10 kEA H
FRERFRREN N EEEERFEEA£93.3% ~
96. 7% ZE MRS FREATEKRRRERE, TS
BHEHHEKFBRERMKGEEI).

Xl ZHERUT2HRERFRE P LEBTRAETEERFF R REMT

CYN CYN CNX

CNX Nishi-

B HM208 HM65 060tH o701 CIN 8601 8511  RCHL gahara aG ERA PV CVS PM
HM208 97.8 95.9 96.4 86.5 86.2 86.5 82.3 82.9 83.6 83.4 83.6 83.6 83.1
HM65 98.7 95.6 96.1 87.4 85.9 86.1 82.3 82.9 83.7 83.6 83.7 83.6 83.1
CYNO601H 98.0 98.3 99.1 87.2 86.8 87.0  83.1 83.7 84.3 84.2 84.1 83.9 83.6
CYNO701H 98.0 98.3 99.0 86.8 86.4 86.6 82.8 83.4 83.9 84.0 83.9 83.4 83.1
CTN 91.3 90.9 91.3 91.3 87.8 88.0 81.5 81.7 83.6 83.0 82.7 83.3 82.8
CNX8601 91.9 91.3 91.9 91.9 92.3 99.8  83.3 83.7 85.0 84.0 83.8 85.5 8.3
CNX8s11 92.6 91.9 92.6 92.6 93.0 99.0 83.3 83.7 85.2 84.2 84.0 85.7 85.6
RCHL 85.6 84.9 85.9 85.2 84.2 86.2 86.6 98.9 95.7 88.8 88.9 86.4 86.0
Nishigahara 87.2 86.6 87.6 86.9 85.9 87.9 88.3 91.7 96.4 89.5 89.6 87.0 86.7
aG 87.9 87.2 88.3 87.6 87.2 88.9 89.6 93.3 95.0 89.8 89.7 87.7 87.7
ERA 88.3 87.2 88.3 87.6 88.6 88.9 89.6 87.2 88.9 89.9 99.0 89.0 89.3
PV 89.3 88.3 89.3 88.6 87.9 88.9 89.6 87.9 89.6 90.6 97.7 88.8 88.9
CVSs 88.3 87.6 88.6 87.9 88.3 90.6 91.3 85.9 87.6 89.3 91.3 91.3 98.5
PM 87.6 87.2 87.9 87.2 87.6 89.9 90.6 85.2 86.9 88.9 91.3 91.3 98.3

E: E=EABSNEERFIIRRE, T=ABS I ELRFIFRRE

R2 ZEARLT 2HRERFERE M EEEHRAESEERTI R EEMT

®E o0l ssi1 o omin Tha CTN RCHL SR G BRA PV CVS M
CNX8601 99.5 89.2 89.0 88.8 88.5 83.3 84.4 84.2 84.1 83.7 83.6 84.2
CNX8511 99.0 89.7 89.5 89.3 89.0 83.3 84.4 84.2 84.1 83.7 83.6 84.2
CYNO601H 95.6  96.1 99.8 95.4 90.5 84.4 85.9 86.5 85.2 85.1 86.0 87.0
CYNO0701H 95.6 96.1 99.5 95.4  90.3 84.6 86.0 86.7 85.4 85.2 86.2 87.2
8743THA 95.6 96.1 97.5 97.5 89.7 83.9 85.4 86.0 85.9 85.6 85.7 86.2
CTN 95.6 96.1 96.1 96.1 9.1 81.9 82.9 83.4 83.4 83.1 84.6 85.2
RCHL 92.6 96.1 91.6 91.6 91.6 92.6 98.9 96.2 90.6 90.0 89.2 89.8
Nishigahara 9.1 93.1 93.1 93.1 93.1 93.1 98.0 97.4 91.0 90.6 90.1 91.0
aG 93.1 94.6 93.1 93.1 93.6 93.1 96.1 97.5 91.8 91.6 90.8 91.6
ERA 93.1 93.6 93.1 93.1 93.6 92.6 91.1 91.6 91.6 97.7 90.8 91.6
PV 92.6 93.1 92.6 92.6 92.6 92.1 89.7 91.1 91.1 9.1 90.0 91.0
Cvs 92.1 92.6 93.1 93.1 9.1 91.6 90.6 91.6 91.1 91.6 90.1 99.0
PM 93.1 93.6 94.1 94.1 94.1 92.6 91.6 93.1 92.6 92.1 91.6 97.0
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Bk HMS88 D23 CYNO60IH GX091 GXO01 Guizhou_A101 CTN Jiangsu _Wxl Hunan _Xx33 SC02:90 V920
HMS8 96.7 95.7 88.3 87.9 88.1 89.2 87.2 87.4 87.6 83.6
D23 97.9 94.0 87.8 87.4 87.5 88.5 8.8 87.2 86.7 82.9
CYN0601H 96.7 95.8 89.2 88.5 88.6 8.4  87.9 87.8 87.4  83.9
GX091 97.9 97.1 95.8 97.8 97.9 95.1 89.6 89.4 88.2 86.5
GXo01 97.5  96.7 95.4 98.8 97.1 94.0  89.3 89.2 88.2  85.7
Guizhou _ A101 95.8 95.0 93.8 97.5 96.7 94.3 89.0 88.9 88.2 86.0
CIN 97.5  96.7 95.4 99.2  98.3 97.1 90.0 90.4 89.7 85.4
Jiangsu _Wx1  97.5 96.7 95.4 9.2 98.3 97.1 98.8 98.5 91.2  85.0
Hunan_Xx33 97.5 96.7 95.4 9.2  98.3 97.1 98.8  98.8 91.9  85.4
SC02-90 95.8 95.0 93.8 97.1 96.2 95.0 96.7 96.7 96.7 84.7
V920 95.4  94.6 93.3 96.7 95.8 96.2 96.2 96.2 96.2 94.6
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4. ARG H AW S H: BB CYNOGOIH Fn
CYNO701H A RRE P ERFHE P.M A NE
AREREMFLER, 5 GenBank FIFHERFIKE
EE1~7THREHRNEERITINERE LN,
%R B 7R :CYNO601H 1 CYNO701H frA 5% 4 %
BH (HM208 ., HM65 # 1 8743THA %) . FE T X
(CNX8601 F1 CNX8511) Fl H Prdr B 5 H 4R (CVS
B AR HE (aG F1 CTN %) . E (PV fl PM #)
MER(ERAK)REHEERRHREPHAMEH
EAEFINER—2X L, ARTERRRETHNE
HIMRKPERAREBREMRNERRRRBH
fLBE RS Bl (B 1.2), BE4h,CYNOG60TIH #RAH) N
ERFF 5K B # M (Guizhou _ A101). 7" FH
(GX091.GX01 1 GX09) .#5 (Hunan _ Xx33) #I{L
7 (Jiangsu-Wx1) A K % [ (HM88 Fi D23).Ei B

(SC02-90) RFEWMATHH/R N EEFHBER—4X
. RARBETFERKREPHER B ARSEE
BEARMERFRREFCERRE(HE 3),

Wo®

EERREERREFRERF, BRI A X
TEOALTERE"”, ZHEELEERKR
FREBEH L7 REXAEAEY X, Bl o5
RME R BRATIR BRI D FEY LT, R HE
BitlER R, ZEEERREENHEREKIL
MEARBESEN M VL XK, 6w
HX DL R RS ERFED . 2005~ 2007 SEH
BB RE LR NERFBEERES, UGS
MA I Z 2 ERE WER RO UILF 551K L B
0, 502 LI A KB A B I R L i 24

wAEH SBEE FR E% GenBank %
96 HM208 A 2003 #E  AY257987
100 HM65 A 2003 EEH AY257984
100 CYNO60IH A 2006 hE  EU004787
L CYNOTOIH A 2007 WE  EU004788
CTN wEk  — —  DQ646874
100 CNX8601 & 1986 mE  DQ646873
—100. CNX8511 R 1985 FE  DQ646T2 | 4y
100 Cvs Challenge Virus Standard X57783
PM Bk — —  DQ099525
100 10— ERA i —  EF206707
% 70 PV whk  — —  MI3215
100 aG gHk  — —  DQ646875
—lE RC-HL Kk — —  AB009663
[ Nishigahara FLREH — —  AB044824
Australian bat lyssavirus AF369372 | GT7
European bat lyssavirus 2 AF049121 | GT6
99— European bat lyssavirus 1 AF049113 | GTS
L—— Duvenhage virus AF049120 | GT4
100;—— Lagos bat virus AF049119 | GT2
L Mokola virus AF369378 | GT3

M1 MEGA3.1%#F N] FitHE P ERBTRFIIHRRRER
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WEEH  H8EE FR  BEE GenBank §
100 Nishigahara LE%Hk — —  AB044824
‘“"LIERC-HL LN - —  AB009663
aG o3 )73 - — DQ49%0077
9 ____]00: PV itk - — Mi3215
ERA Ld T - — EF206707
100—— PM 73 — — DQO099525
- L——cvs Challenge Virus Standard ~ D10499 GTI
100 —— CNX8601 R 1986 BE DQ490075
87 L—— CNx8s11 R 1985 BE DQ490074
CTN o7, 3 — —  DQ490076
100 8743THA R 2003 £H AYS40348
100 CYNO60IH A 2006 BB EU004751
CYNO701H A 2007 il;%%% i
00— ﬁj‘fﬁ;?&&m AY540347 | GT3

B2 MEGA3.1 %4 N] hikig M ZEEEFRFFIMRRER

GX091
GX01
CIN

HMS8
D23

GX091
GX09
GX01
V920

B3 MEGA3.1 %4 N FEHE N ZEBEHERFIHRREN

BERFBILATERFHRENRE KRAZERFF
WEMTERARED FAKFIELX 2 HlHHIE
RE EAZHEERRENERRLREHSRK
B,AREEER YL,

RT-PCR R ER W FF REFEH FRITRERR
MERATEY, ARERFREEEFIHE
B AR TR X B ah B 2 BISE T L E Z R AR
BEEFIIRBRER R S5 EREEE S HERRT
REXERTILE, Z2 ANRERERNSEE
RORMARERSE, TS5 REHMERRERT
BRRRRERK. FERERMSTER,2 HlBIL
W NERSREFHRERT -2 X . EREFB
Wi 2 BERFEEHRTERREHAR, 585
SMEA

— A , I B R T A R A R, BT

FAER AEEE FR EROWX)GenBank §
Guizhou_A101 R "M

CYNO060IH

§C02-90
Jiangsu_Wx1
Hunan_Xx33

Australian bat lyssavirus
36 [ Europcan bat lyssavirus 2
|_5l|: European bat lyssavirus 1.
Duvenhage virus .\

100 Lagos bat virus
Mokola virus

2004
- L]
- JH
— —  AF367863
2006 =K —
— FE  AY219002
- FE  AY21899
2002 ER ABI54243
2006 {I% DQ666321
2004 B8 DQ666318
— J°#%  DQ866110
— "%  DQ866109
— "B  DQ866105
1993  BJGEF AY877435

AF006497

U22846

U22844

U22848

U22842
U22843

DQ666289
DQ866110
DQ866105

*

GT1

»»ﬁ»»»»>—>§>&ﬁ-

R
| GT7
| GT6
| GT5
| GT4
| GT2
| GT3

EHERREREHBL RGPS, AW, B FER
MEEREE,AENLEPER R, B, 8
BEMFPHREEERFREH EEXRAK, AR
BERFEESWHERPFEERFRE, BER
MEFHEESBKHEHNERPHTERE, B
HMEBERRPRUWERFRELRNYBEER
B AR RANELSHEERE. BF
BERKIELIKR, ART-PCREMNEH AL+
RUWERBRECRAARE FREHA. AR
CYNO701H By 5 R 75 9% 3 5L A B BR K2 T 14 0% B
fh, ZF o M, T CYNOGO1H Ky 4% BR 4 3 4 IR
5, DFA SRR 9 B3 1 , %9 DFA 898 BT 8
ZIAHAMBRFHBENLRAHETHEREX,
B % i 41 47 B R R BB {55 DFA & REH 2.

BERBRENERANARAERSTEH
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RNA, 2K 412 kb(11~15 kb), HEFAM 3’5
Z 5 MK HESE N.NS\M.G.L 5 MEMERE,
BZHEBFEFIKE DK 1424,991.805.1675
6475 MEEH, FHHEB N.PMGMLEHR,. N
EAREMMEE, REEED, MESERKRE
WERAEXS, ARNEERAAEARANE
HEEMAN,2 flirANKBHES R, ARTHEK
BEREERR.
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RSB IE R R EE 1,EBLV-1) .6 B (BX M i 88 E R R
$%8 2,EBLV-2), Skerratt 2 p\ ¥ Kk F T Y iR 48
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