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Abstract: Objective To detect Bartonella spp. nucleic acid from main ectoparasite fleas in rodents and free-living ticks
from Alashankou pass, China - Kazakhstan border. Methods Collected fleas and ticks were then identified by
morphological features. After species identification, genome DNA was extracted and detected by PCR targeting gliA, ITS
and ribC of Bartonella spp. The amplified products were sequenced and the sequences analyzed using the Blast. A
phylogenetic tree was constructed using Mega 6.0 software. Results A total 2 139 fleas (7 species, 6 genera) were
identified. Xenopsylla minax was the predominant species. A total of 243 free-living ticks were identified as Hyalomma
asiaticum. Only X. minax, Coptospllya lamellifer ardua, and Parddoxopsyllus repandustested positive for Bartonella spp.
and all the ticks were negative. Sequence analysis showed that three different sequences, DNAman homology were 93.61%,
52.54%, and 86.72%, respective, gliA, ITS, and ribC. Blast and phylogenetic analyses showed that this three Bartonella and
Bartonella sp. A101,02, 04 were same sequence. Conclusion Bartonella nucleic acid was detected in three different wild
rat-flea species at Alashankou pass.

Key words: Bartonella; Flea; Tick; Polymerase chain reaction; Alashankou pass; China-Kazakhstan border

ELRIE A (Bartonella) 2 WA Z 0 A5 Y22 ARAVAI—SEARE R, 82 2009 4E 2 A 1350y AZUR
B B R AR B 2SR I N BT AR AT B EEAFF AR ERER (B. bacilliformis) . H 4
PRl IR IR s (s MR EVSE ) ZEFME URIEIR(B. quintana) JXFEE/RIER (B, henselae)
SWIRLE" . HAT, SR CHGE EREAK 30 PRV A B RE A (B, elizabethae) | 78 B LR 1A

BEEME : M5 PRI H (20161K264)

EERA T/INE B RIAHSE DL, TN R B A W T4, Email: yxpeiq@163.com

B{E1E#E : £, Email: wangyuanzhi621@126.com

2% tH R BT 18] : 2017-06-12  16:23 [ £& W AR AL - htp://epub.cnki.net/kns/oldnavi/n_CNKIPub.aspx?naviid=59&BaselD=ZMSK&NaviLink=



R E A A 2R R i 24 2017 45 8 5528 55 4] Chin J Vector Biol & Control, August 2017, Vol.28, No.4 - 351 -

(B. clarridgeiae ) F&7 75 M EL IR @K (B. grahamii)
1S BB R G AR ) 2 S 3 B (B, winsonii subsp.
berkhoffii . B. vinsonii subsp. arupensis) 5% , 7] 5 ;i A2
LS SR JEITOR O R AT R IR
FIFILEA 25 i 25 Im R R e 24, LT e M2 B
BN E ARG,

UEAEA 6] A T A B L 2 e 4 2 381 R
SR, G DA £ 2 LR ARG 30 B 200 A 2 et 12
s o - B B S (P ) SRRz L R
S o AR RRCR AT o B DU AR AR Sk B i X
FEE L NUTEL Y AR IR IRl K B
U 2008 4F CARE &2 SR 12 )8 220, 1264 8
2 20 AH T AR S A5 5 KA AT,
FETE LN 1Y 15 B A% B AT TE SR, AN )T XU i
B P, BT IZHLIX Y T AL R R AT
B 2 30 A i A O3 A T 2 e A . ARSI SR
PCR G H et 5 BTz L 12 S I A8 b
R B2 IX. SRR 3 2 i v Wty L e A T K
MO0, B SRR IT .

1 #RERE

1.1 #RARE T20164E1—9 H , fEp s Bk

PR AR AR PSS B2 5 A
WD DX Ff AR BRI R HAR R 2728 3 Fe ANl 7 &2
3T 70% LR 2016 4 5—9 H L FETH G
B8 K A Sl R SE R 2 R S Ui B L[] S =
BEE Ty TIOR8, Rt

1.2 DNAJREBC RN FFP ME e g 32 FR AR
X3k, PAAEASTOR EP B LA 2~ 15 VG e R Ag
AT % . SRR (90% . 70% .50% 30% .
15 | TG B 28 18 7KO AR Y 16 30 miin, Ji BUH & T8
IR I TR &K, e E TR EPE T,
22 DNA $2 BGR50) & (RAR AR (db ) AR A
A VUL A BB L R 4 DNA , B 20 CIRA74 .
1.3 PCRZ=##eml WK R 25 pl: A DNA
2 wl, 12.5 pl Per mix ()7 7R B AR R A BR A
AL 191 pl, A B K E 25 wl, KOV 51 &
PEIRBHOLFE 1. BL2.5 pl i 3= & 1.5%3 I
VR I HEAT L TK 2 I 273 b, ) IR S A5 R G L
IR . MR TAR AR TS Y5 | R B BE M B, ArAs
AR B RN A PCR 338 K P 43 M 43 S AR R
[ X IREA T, InEERS Wi #s 3JF& H, PCR [R5 57 25
FX I (288 17K M FHA X R (R PCR 7R R &
2% (Xenopsylla minax ) LRG0 24 FHYEREAS ]

®1 PCRIMAAM
Table 1 The PCR reaction conditions

519 FHI(5" ~3") BAGREECC) TR BRI bp) E PN
BhCS.781p GGGGACCAGCTCATGGTGG i 280 2]
BhCS.1137n AATGCAAAAAGAACAGTAAACA
Bh.311p CTCTTTCTTCAGATGATGATCC

48 100~300 [2]
Bh.452n AACCAACTGAGCTACAAGCCCT
1ibC-BARTON-F TAACCGATATTGGTTGTGTTGAAG st s 6]
1ibC-BARTON-R TAAAGCTAGAAAGTCTGGCAACATAACG

14 PCRMAE5 & sitfemd 547 EHMEREA
6 AR TR () Ay A FRA R #EA T I .
B P 45 B 5% A GenBank #f 47 Blast 23 #7 , Fl H
Mega 6.0 £ {14 135t (& AR o

2 5 R

2.1 R EVHARE L SRR 1R 28 3
111 5, 53 531 8 Kb B (Rhombomys opimus ) 102 H |
BEMN VS B (Meriones tamariscinus ) 3 2 FI 4L BB Vb BR,
(M. erythrourus)6 5, K> B PLH M, 20 AmTe
WO EF AP RN X . TERIRFRRAEH 2 139
VL, % E S m T 6 Jm 7 7, P R & SR % X
O PEF R, b B RN 73.59%(1 574/2 139) , F %
i 2 R B, 2 HAB B N 50 2 M B R i 5
A R U 2% 28 @5 WP (Coptopsylla lamellifer
ardua) | J5 % P& % (Paradoxopsyllus repandus ) F155 iR

% 18 24 W FF [ Nosopsyllus (Gerbillophilus) laeviceps
laeviceps) )53 5 M 66,209 1 80 VT , th LA K70 B 3=
Bofg O AR TR AL RV B KW A skt
(Echidnophaga oschanini)121 VG, J2& K> FR A5 22 Fh L
JE 50 ) 1) 25 A 3 5 [R] B %5 35 38 44 WP (Xenopsylla
conformis conformis) 77V , 245 F ML ID R 98
R A 2% (Rhadinopsylla cedestis)12 VT, TG O
BB, WA 20 SRARWF RS 243 1, M@ v
N INESHR 98 ( Hyalomma asiaticom)

22 PCRY AR il i1994l,
LR [R5 2~ 15 DR/ 5024 T O0I EP A h itz
—HEAT AP FIAL R S B, 243 R R 20 |
RS RRREEEUS , FIFHS 4 BhCS.78 1p—BhCS.1137n,
Bh.311p-Bh.452n #llribC-BARTON-F-ribC-BARTON-R
AT PCR, 43 347 3t L 7K 3 K glid 249 379 bp.
165~23S rRNA F [K] [8] [ [X. (intergenic spacer, ITS)



. 352 - A A o KA il 4 2017 4E 8 H 4528 %45 4] Chin J Vector Biol & Control, August 2017, Vol.28, No.4

5" — A i 24 200 bp Fl ribC (riboflavin synthase gene)
29588 bp J1 Bt. £ F A5 2 3Bk AN [l Y /KT A

DNAman FF 43 A 3 Bk B 2R 308 448 1) [ T8 1 4 391
93.61% .52.54%186.72% (¥ 1) .

F2 PEIIEERTRLLL T M X FR AR R Y 1
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Figure 2 Phylogenetic tree based on gltA-ITS-ribC gene

of Bartonella

AR E 5 )2 e FE 3 [ A G
i 22 0 RN A [ 28 0 e 38 0 ] PCR 25971 4
A W RGE AR R A AT SR ] PCR A
UE SE A A 1 25 (Crenocephalides felis) Fl 2% 12 41 &%
(Leptopsylla segnis ) AR (R AR AR A T
AN 15 ( Boophilus microplus ) W43 B 55 57 H LR



R A A 2 KA ) i 2017 4F 8 A 55 28 415 41

Chin J Vector Biol & Control, August 2017, Vol.28, No.4

- 353 -

R, s WE R U RIE AR I S TR

ASBIFFE N FH 3 % EL AR S P 5 | 0 2 A
ARFEAT PCR, SRR, P S BTz 1L 1 X8 58
o AR VIS S 58 5 AP AR 25 P s rp 97 3
CL R 38 A B 25T, 205 A B, 3 A T AR 4
O, JUHAEE 5 % a0 A I 31 2 Fh B 12 /R 8
R HBA PR, EREEAAT LA A TE
HY A LA, AL T 25 2E T 0 L AN 5K B (Rattus
norvegicus) ) o 1% ]I I AW I, FEAETE iy
SEAGIE R K T N I 4 > M T RE RS In AR/ A X
Wz, 07 [ e BE DG . ASBIFSR ERUE ST 3 A S I 4
A L5, JEGS G P XU AL R AR T O 2047 0
TR A LR S AT o O B IR L R A A D0 81
ELJ5E A AR (B i X I L iAo, HA%
I A VR TE XU AT A RE 20

BE A ] 5 —alF — 7 I B TR AR R 2
Ji& , BTz Ly T I e b DX e V[ A 0 25 T
] 0 S5 B e 22 W A0 TG A K B B 12 b DX i ik 145 3
Yy K AR 2 < RS A A W T B A 3 3l ) i gk
21 9 | b A TR, & 2R TR 5
N 52 By WU 38 Ry 22 b I A 2R 1 A8 AR T AR
F o BRI, 7 R B O 3 FRUMI 3 XoF F ey 300 455 b X
JIR 308 A S5 D A FR) RGN Ay B 1k HC AR AR AR
IR T30 R AT

S0k

(1]

(2]

(5]

(6]

SEACA, XR B ATARAE, A, 3 W URIER K 7 B 1 2R K

2 s L0 b N I RO 2% A, 2005, 21 (12) -

1052-1058,1074.

Pérez-Martinez L, Venzal JM, Gonzélez-Acuiia D, et al.

Bartonella rochalimae and other Bartonella spp. in fleas, Chile

[J]. Emerg Infect Dis,2009,15(7):1150-1152.

Liu QY, Eremeeva ME, Li DM. Barionella and Bartonella

infections in China: from the clinic to the laboratory [J]. Comp

Immunol Microbiol Infect Dis,2012,35(2):93-102.

THINT- 58 Ay A2 5. BRI e X 38208 IR A

AT ] M7 IR, 2008,23(1) :33-36.

TN AR BRI, A6 B L I R DX IS DX R ) A A

(EERTIE P Sl TN NS S AR/ YN E ol PN

i,2010,21(4):375-377.

Johnson G, Ayers M, McClure SCC, et al. Detection and

identification of Bartonella species pathogenic for humans by PCR

amplification targeting the riboflavin synthase gene (ribC) [J]. J

Clin Microbiol ,2003,41(3) : 1069-1072.

SRAME, XL BT ARME , 5. FH PCR A th sS4y (0 /i

PRLI]. h A A KA i 2%, 2005, 16(1) :5-8.

TV M, S0 Ay, 55 RO R A A A S AT

I 27 T SCHOPRIS [T ] T R BEA 2 28 R il 44 75, 2011, 22

(2):124-127.

TN G MR 4. R R R S LR G S T I

R[] A E B A A 24K, 2010,21(1) : 61-62.
Wofs B #3:2017-04-27

(PEZENEIFRIEZEFRZ))ZFRIBXATEEERD
RNFEERE

AR A SCR] BRI SRS T .

DDT TR I

DDVP B

DEET I

OR LUAH Lt

cl A X ]

RR AHX A i

DNA It SRR M A TR
RNA A

PCR RA e
RT-PCR &SRR AR Y
ELISA IR SR 2 R

IHA
IFA
RBPT
SAT
PAGE
PFGE
Ct {8
AfH
GMT
CDC
WHO

[HEPAIRAREC

kRS RN

JRLLFAR BEAE A

BRI

RNIRBEE B R VK

ISUR7YT T ERTS

AN A DO 5 1K B B B (LN 22 D 7R A K
WG

JUTTE R
BRI
A TR



