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[ Abstract] Objective To understand the etiological characteristics of the patients with fever
of unknown origin in Guizhou province through the isolation and identification of Leptospira
interrogans and provide evidence for the control, prevention and treatment of human leptospirosis.
Methods Blood and urine samples were collected from patients with fever symptoms in Qiandongnan,
an epidemic area, in Guizhou. The suspected Lepiospira strains were primarily identified using
pathogenic Leptospira specitic G1/G2-PCR, and subsequently identified by using Leptospira serogroups
specific PCR. The Leptospira strains were then genotyped with multiple locus sequence typing. MLST
data based cluster analysis on the isolates and Leptospira reference strains of common serogroups were
analyzed by using software NTsys 2.10e. Results Three suspected strains of Leptospira were isolated
from human blood samples, the isolation rate was 8.6 %, which were designated as strain 17BX002,
17BX003 and 17AJX008. Strain 17BX002 was further identified as serogroup grippotyphosa by using
Leptospira serogroup specific PCR, while the other two strains were negative (excluded as
iterohaemorrhagiae, sejroe, canicola, autumnalis, grippotyphosa and hebdomadis). MLST genotyping
showed that strain 17BX002 was typed as ST106, most closely clustered with Leptospira grippotyphosa,
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while strain 17BX003 and 17AJX008 were typed as ST96, the same as serogroup badaviae.
Conclusion There are leptospirosis cases in epidemic area of Guizhou in high incidence season,
grippotyphosa and bataviae are the newly discovered serogroups of Leptospira in Guizhou.
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R: TCAGTGCATTAGCCGTAT

Sejroe dehydrogenase F: CGACCGAGATTGACTATGTT 60 319

R:GAAAGCAGCATAAGTCCC

P 5 R | s B3R 20 SR HH 50 ul PCR 2 i &
% :Pre MixTaq 25 ul, IE 181519145 2 ul, DNA FR AR
2 ul, BTk 19 pl, PCR Y HIZ 5. 94 °CHiAs 1
10 min; 94 °C 30 s, ik 30 s (iR K E W £ 2),
72 °C 60 s 325 NEFR ;72 CHEfH 10 min, PCR =
Pyt AT UK AS I o K 2 1 WA %) PCR 7™ 1) i 47 3L
)05 , A5 5 K FH contig #4F0-A T DR, DRSS
B Y 51K H DNAStar (1) MegAlig #3547 7 511
BB 7 A8 R IE R AL AT 51 5 MLST 3 52 5 vl
(https : //pubmlst.org/leptospira/) |- #H 7 %5 {37 5 K] 2
17 A, A B R R R & S5 A B S P35 AR
it 7 A~ S DR A B DR S A R A B (ST A ) o &
3 MR B S S 7 TR MR I 7 A SRR R A e OO R
NTsys 2.10e X317 RIS50Hr, T iR AR I ) 2R 28

K2 G AN S P (1 B4 iR e A 22 10 3 91 o A
TANE G 1AE B

ER UIRE D Bk

£ (bp) FIFFIGE ~3) RE(C)

PntA 638  F-TGCCGATCCTACAACATTA 52
R-AAGAAGCAAGATCCACAACTAC

SucA 560  F-AGAAGAGGCCGGTTATCATCAG 52
R-CTTCCGGGTCGTCTCCATTTA

PfkB 560  F-CCGAAGATAAGGGGCATACC 52
R-CAAGCTAAAACCGTGAGTGATT

TpiA 534  F-AAGCCGTTTTCCTAGCACATTC 52
R-AGGCGCCTACAAAAAGACCAGA

MreA 602  F-CGATCCCAGACGCAAGTAAG 52
R-AAAGCGGCCAACCTAACACC

GluM 557  F-GGAAGGGCACCCGTATGAA 50
R-TCCCTGAGCGTTTTGATTT

CaiB 577  F-CAACTTGCGGAYATAGGAGGAG 50

R-ATTATGTTCCCCGTGAYTCG

# R

1. BT B B 1 5 - R A R B 91 L b
AR 3547, Hr A 3 5 {51 L VBRR A ) BB AL A T

bp

1000

700
600
400
300

200
100

1 M: DNA 0 F i AR5 1~3: 4 3 4 I Bk 17BX002 .,
17BX003 F1 17ATX008 5 4 : FHAEXT I 5 5. BT AT
B 1 SN AN T PR & B 8] S50 P 4 i R e A4 73 B 1
G1/G2-PCR #&:ill &%

A K MR R 8.6% ; 3 B BE L & % 70 Bl o 44k
17BX002 . 17BX003 F1 17ATX008, [F] i} 5% 4 35 14
A 91 1 TR TR A AR 8 15 7 X AR UL 558 31) B L 440
K.

2. $h & G1/G2-PCR % 5¢ : G1/G2-PCR A il 2%
W R, 3Rk B R DNA FIIBH X 1R R Ak DNA 47 H
PR M PR T K /NG 285 bp 1Y H bR &5, B
X R H BRATf DNA 25417 . DLIE 1,

3. BRI B PCR %5 4E - 3 FR 48 IR B B b
17BX002 FR 28 I8 AT FE B EA AR S 5 | ARG H3 B
352 bp T 34 b B, i AR R SR D HE R Bk
ZEREAI-L H AR ST [ 38 5 B AR RIS G 2%
M, 17BX003 F1 17ATX008 B K2 6 ML FEFE &
S A B B Al o X I R 2
25 AR CBHAGT R 28 3 25 H B T S 3 45k
T B BRI th R 34 2y (181 2) .

4. MLST 43 A7 : 3 BRI AR 8 40 4 7 > KA
DL RE S Y 1 ARAT T BERR B ) S 7 FE R
(#£3). 245 MLST Mk (http : //www.mlst.net/) £ iz
JELEXT 73, 17BX002 kA ST106 AL, 5 it B h IR



FRAERA T A 2% 2020 4E 7 H A5 41 4545 71 Chin J Epidemiol, July 2020, Vol.41,No.7

<1113 -

M 1 D 3 4 5

M 1 2

bp bp

1 000 1000

600
400
300
200

100

TR IR

REE RHE

7 :M: DNA Zr FHbRifE; 1~ 3: 435 03 % 17BX002 , 17BX003 F1 17AJX008;

42 L LT AE R R TRRR B B 5 5 2 B0 R

B2 SR A AN WL PR A A 1) ) s e A I 375 7 PCROA I 4528

SR STO2 RIAFAE 22 5. 17BX003 1 17AJX008
TPk b ST96 1Y, 5 1 3k 4 W Bf J& [ — 3 51 2%
MLST R4 5 ow , Bvk 17BX002 5 it &4
FERES % WK B IR — 43 S0 SR 2 0k R Bl 5 17BX003
F17ATX008 5 [ 3k 4k W #F 2 2% 3 #k AH U A
100%. "I 3.,

W’

HURMEBR M S RE RIARZ Az FREE
KBS MIERE 76 MG, FANE 5T s
TE T A b XN BH L PR & $4ia £5) 2090 1] RE & T4

L H A

4 )

PRGOS gk WHO FR R “ 9
AN LR, B e SRt
AR I R S, T e AR B AR
il B BRAR o PRIk, R 6 A T R 2 5
BR S N F R N IRA T R () TR
S5 T BB A BT 4 T ZR o & G
L,

M4 BB 35 ) A B L A
PO 1) b 43 B 2 3 MR B IR B bR, A T
BN 8.6% , PR fm K 21T i X AEAE
BRG], B4 T 1958 4F 1
YR HRAE DR [ A LR S T B A 7
NBEFR R HAT, 3] 1993 4444 87% 1)
B O ) A 8 R0 2 1% #7536 4F 3k
K9 80 474451, JRFE 3 458 512007 —
2018 4F, B 44 J4e 4t 249 il i) , L
FRBET 22091, 3T 10 4F S M A8 S Ao &
R FET R AL TR
I I IR AN LR | 3R J2 BT AL B
BT N G B A il 2 I, S
ZWTRE 1A R, 5N 44 0 S A
BIIFAR I o I IGRBINE R Bt e
G U R B S T i AR e
A, NP R A A 1 0 AT RERATRAT

AAHFER IR PCRAEANT 31k
SO PR A TR MR R A 7 003 A S, 4
AR 17BX002 PR R it g dh 284, He
4218 17BX003 F1 17ATX008 bk 28 3%
D7 EE RGN Ay B , $ 78 3 2 Bk T A 12 3 K 1
PLAN G 1L 37 B 3 MLST J5 32 46 ) 17BX003 A1
17ATX008 B #k-5 Bk 4 WAL AU R 100%. I 4F
e BN A R BRSSPy S A TR s D 45 2R Sl s i 4
AR A B0 I o ASTIT 5T MR A0 Bl b AR 53
B PR A A FE RN EL R R, 5N L
VU BRI sh 485 i 40 1A 32 2 TR R Ry B
B A 2 AN — B0 IR AR R TE IR E Y E
(REibils

MLST 45 5 7~ 17BX002 Bk Ky ST106 I 55 37 8%
PHIERE 56609 27 TR PR SR 25 56 R il , £ 1) MLST

R3S R PR AR 91 F i SR R 70 B R 2267 PP 51 Y

Wb AEMECGE  ES fE LR : R
ST#! GIuM PntA SucA TpiA PfkB MreA CaiB
17BX002 2017 RS- rh A A FERE 106 3 1 2 30 6 6 6
17BX003 2017 B N CL TR A4 T 96 3 3 3 3 35 5 5
17ATX008 2017 BOF LB N EL S 4 7 A 96 3 3 3 3 35 5 5




<1114 -

AT

75202047 HE5 41455 73 Chin J Epidemiol, July 2020, Vol.41,No.7

7w
TR
17BX003
4{17AJX008
EEA YT
PN
_:?Bzﬁ%f%ﬁ/’ai
L bR
HRE S A
TEHEE
B
BT
JTCREE 7
FE R
W e Bt
SR
A R R
1.00

oy

0.50 075

S A AN LR A A 1)y s R A T e S 25 Tk
ZALRF I T BRI

0.00 025

&3

MR A VL PEE T 1941 5553 25 1% ST A PR B A% -
HAAIFFE 2001 47 Wi V148 8 78 BUE 438 it B
%ﬁ@ﬁmzmrﬁﬁﬁ@%éT%EIkmM%
AR BT FERE BT B A9 ) 9 A 43 5

R Zw . SN A M AL 3R 1 7Y R & = D v et A
W — AP T X SR R HB IX AN [ R O 1 £ [

FER R Z A B R . Ay 2 8k 4 ST96 74
53R 56612 #R S MR —5, KIDHBIX 414
WIS A T A Bk 2 S R o 1 R0 197 14 £
IRYE RS EORIE T4 2R B BR T R s
Yroh , HAb IR 1E E s A4 R AEE A Al
¥ A= 3l Wy ] R R T 4 A 1 FE AR L YR
HAEL T AR SRS LAS M A S R AT T
o ABFFELE RN, S AR AT AY B iR
ST AU 51/ U, , 1oz Jonsi A [ 01 2h 499 [0 40 A2 5 g it 2
W

25 LTIk, SN A8 B A 9 XA I R O A
51 11 78 N DR VR bR AR R AT R AR A B R R o A B
3 MREIIRSEARI TR MR , 284 577 G1/G2-PCR 7 ik % e
RSO T A SE— 25 ) B4 AR I FE PCR %5 il
MLST 4341 &7 Ho v 1Ak R i i A JE B i, e
2R IR AR bR . AR R M R T
P A4 X A5 191 R A7 A e A SR A 1, 7 A 9
TR SRRV R AR AR B & IRALA TR T, P 25
TEWe A S A8 LA () TSI s R R A B

PR ARSI AR5 b5
& £ x o

(1] W78, SR R, A B, st Ais = [ M. 3R Jbat: ART

—
[SS)
[

—
w
[

[4

[

(5

[

(8]

[9]

[10]

[11]

[12]

[13]

[14]

A WA, 20061 1-3,327.
Yan J, Dai BM, Yu ES. Leptospirosis[ M ]. 3 ed. Beijing: People”’s
Medical Publishing House, 2006: 1-3,327.
RUDE BRIz, A fib % 4. 5 Jllﬁé 2010—2014 AF44 3L iE 1A
AT R AE AR BT L1, o1 6 R 2 i L 2016, 32 (1) -
1034-1038. DOI:10.3969/1.issn.1002-2694.2016.011.017.
Liu Y, Chen ZH, Li SJ, et al. Epidemic characteristics of
leptospirosis in Guizhou Province from 2010 to 2014 [J]. Chin J
Zoonoses, 2016,32(11) : 1034-1038. DOI: 10.3969/j.issn.1002—-
2694.2016.011.017.
Fraga TR, Carvalho E, Isaac L, et al. Leptospira and leptospirosis//
Tang YW, Sussman M, Schwartzman J. Molecular medical
microbiology[ M ]. 2 ed. Melbourne: Elsevier Ltd. All. DOI: 10.
1016/B978-0-12-397169-2.00107-4.
e X R AR, WS290 — 2008 4403 2 JiE (A5 12 Wi bk
HELS . dbmt: AR T HREL , 2008.
Ministry of Health, PRC. WS290-2008 Diagnostic criteria for
leptospirosis [ S ]. Beijing: People’ s Medical Publishing House,
2008.
Cheng SC, Yong ZZ,Yi Z, et al. Development of O-antigen gene
cluster-specific PCRs for rapid typing six epidemic serogroups of
Leptospira in China [J]. BMC Microbiol, 2010, 10: 67. DOI:
10.1186/1471-2180-10-67.
Ahmed N, Devi SM, de Los A Valverde M, et al. Multilocus
sequence typing method for identification and genotypic
classification of pathogenic Leptospira species [J]. Ann Clin
Microbiol Antimicrob, 2006, 5: 28. DOI: 10.1186/1476-0711~
5-28.
Colt S, Pavlin BI, Kool JL, et al. Erratum To: Human
leptospirosis in the Federated States of Micronesia: a
hospital-based febrile illness survey[J]. BMC Infect Dis, 2014,
14:267. DOI:10.1186/1471-2334-14-186.
ZERE IR, BB, 4. 2011 4R S0 4 B AR BE AR 728 IX
RSB Wity B e 5 B vk A TR [0 ). e AR R 2 2 Ak, 2013,
47(3):280-281. DOIL: 10.3760/cma.j.issn.0253-9624.2013.03.020.
Li SJ, Zhang CC, Tang GP, et al. Surveillance and strain
classification of rodents in leptospirosis epidemic area of
Guizhou Province in 2011[J]. Chin J Prev Med, 2013,47(3) :
280-281. DOI: 10. 3760/cmaJ issn.0253-9624.2013.03.020.
KA, SKIT 2 IR, 45 2016 — 20 18 4F VT 74 4 44 s AL e ¢
S KJJ%(;MT%%W% Y THURT PN e
I “# 4 , 2019, 35 (12) : 1080-1084. DOI: 10.3969/j.issn.1002—
2694.2019.00.185.
Zhang CC, Zhang TL, Xu JM, et al. Epidemiological survey and
identification of pathogenic Leptospira isolated from rats in
Jiangxi Province during 2016-2018[J]. Chin J Zoonoses, 2019,
35(12):1080-1084. DOI: 10.3969/j.issn.1002-2694.2019.00.185.
7, AT, XA, 45 izf“!lé?n LTIl DXt 357 ¢ T 1T )
i W T 1S g WS [0 ] vp AR R AT 25 A AL 2005, 26 (9)
690-693. DOI:10.3760/j.issn: 0254-6450.2005.09.017.
Ren J, Gu LL, Liu H, et al. Study on a monitoring program
regarding leptospirosis in some fore-and-after flood-affected
areas along Large rivers in Anhui province[J]. Chin J Epidemiol,
2005,26(9) : 690-693. DOI: 10.3760/j.issn: 0254-6450.2005.09.
017.
JEART, LI, EHR. WL 2001 454 v SR E VA 43
[J]. A W, 2002, 17(8) : 287-289. DOI: 10.3784/j.issn.1003~
9961.2002.08.006.
Gong ZY, Jiang LP, Wang Z. Surveillance of Leptospirosis in
Zhejiang Province in 2001 [J]. Dis Surveill, 2002, 17 (8) :
287-289. DOI:10.3784/j.issn.1003-9961.2002.08.006.
REE, EF, £ S g A R DR A P A v R e
PRI 52 96 K 25 SR 434 L . oA B 0, 2017, 33
(3):276-279. DOI:10.3969/j.issn.1002-2694.2017.03.016.
Wu J, Wang D, Wang SL, et al. Leptospirosis detection among
patients with fever in Hainan Province, China [J]. Chin J
Zoonoses,2017,33(3):276-279. DOI: 10.3969/j.issn.1002-2694.
2017.03.016.
Thaipadungpanit J, Wuthiekanun V, Chierakul W, et al. A
dominant clone of Leptospira interrogans associated with an
outbreak of human leptospirosis in Thailand[J]. PLoS Negl Trop
Dis,2007,1(1):e56. DOI: 10.1371/journal.pntd.0000056.
Han HJ, Wen HL, Liu JW, et al. Pathogenic Leptospira species in
insectivorous bats, China, 2015 [J]. Emerg Infect Dis, 2018, 24
(6):1123-1126. DOI1:10.3201/¢id2406.171585.

(Wicki H 191:2019-10-14)

(ARGl - )



