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Investigation of Bartonella infection in murine-like animals in Beijing, China
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Center for Preventive Medicine, Beijing 100013, China)

Abstract: This study aimed to investigate the infection and genetic characteristics of Bartonella in murine-like animals in
Beijing. The murine-like animals were collected using the trap-at-night method in the 16 districts of Beijing and were tested for
the Bartonella glitA gene by PCR. Phylogenetic tree analysis was performed on the basis of the gitA gene sequence. A total of
448 samples from 9 species of murine-like animals from 7 genera were collected, and 46 samples were positive for Bartonella
sp., with a total positivity rate of 10.3%. The differences in positivity rates across species, regions and habitats were statisti-
cally significant (X%, .ee =114.980, P<C0.001; iegions =22.133, P<C0.001; Xipiwe = 96.466, P<C0.001). Phylogenetic tree anal-
ysis showed that the sequences of 40 positive samples clustered into 8 different branches on the phylogenetic tree. This result
indicated the genetic diversity in Bartonella infected by murine-like animals in Beijing. In conclusion, Bartonella species with
genetic diversity were widespread among murine-like animals in Beijing. There is a risk of local populations being infected by
Bartonella.
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rEEBOR R 2B T R RS
HOH LRI 1 JCRE Bl BB L DR G X S ) A S A
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A ] A8 b 5 T BRUE 3 R B R ORI S i
AP AL 50T 16 A X RIE 2l B 2% J A g
ARBLANE AL AL, by 1) 5 A AH DG BT 14 B 55 4 e
PR ALK

1 MR5RHZE

1.1 FEARRSE 2019 4E 3—10 AFEIL AT 16 X
SR HI e B0 124 3K BRUE 2 400 5 38 2o 310 5 4 4R B AR 19 44
KORBK HE R KRR 6 TE S RE, AR5 A
Pk Rt sk R AT A Y AR AR DT
VAR AE IS W) R A B JFE L BB, O B B U A7 &
i, —70 CH-AE .

1.2 BEEREEEL  BYEUHEE GOR /NG L REAE L £
Qiagen Tissue Lyser 11 B B HEF7 20 SUR% % , FE 3%
DNeasy Blood &. Tissue Kit(Qiagen, & ) 7 & 1k
R & 00 U0 WY A AT A R A B 4R R R T
—70 CHRAFHH

1.3 PCR Y #F000 5 1T SCHR 4 38 A9 12 /K 38 4
gitA FeS51 Y, Y514 BRCS. 781p (5'-GGG-
GACCAGCTCATGGTGG-3") F1 F i 51 ¥ : BhCS.
1137n ( 5'-AATGCAAAAAGAACAGTAAACA-
3DHEAT PCR Y, ¥ HI{AR .2 X AmpliTaq Gold
360 Master Mix(ThermoFisher A w])12.5 pL, I+,
TSI (10 pmol /L) £ 1 pL 4R 5 pl, KB 1K
AEE 25 pl; N 4 F:94 CHIAEME 3 min; 94 °C
AR 30 5,56 CiB 2k 30 5,72 ‘CHEAH 30 s,35 P
FF ;72 CHEAH 10 min, PCR ¥ % Qiagen QIAx-
cel FEL YK ARG I, 356 5 1 Bt K/NFE 379 bp B3 19 4
SR A TAEY AR, R Sanger M ¥
. 1€ ABI3730 F & #647 DNA JF 1 5E .

1.4 R AL ar A AR 0¥ 5148 SeqMan
A AT T LROE M PR3 IF 42 28 36 1 B 37 AR Y 3
ARAF B ol (NCBD W 3 #F 17 Blast Hox. fli H
MEGA 6 14 3 47 1y 51 4k B A0 b X, R 48 42 7%

(Neighbor-jointing, NJ) 4 # % F Kimura-2-Pa-
rameter (K2P) BB W R FE KB, B BE XA
1 000K ,

1.5 Geil=#sr#r i SPSS 19.0 #1748 11
S0 HT AN TRVRRAE 8] 1 BRUE 20 9 BH M 25 09 L AR H
XE K8, IR EL ) P {E R FH Boferroni 3 #E17#
IE.P<<0.05 HERAGIHFE L,

2 & B

2.1 FEACRAEMRM AL 16 A XA T % K
IIREE LM AR A A T4 Fh AR B, SR R U
A 448 HLOH PR 233 H O hER 92 H,
FERE TR X KRS+ R 53 H R ARl
B30 H VBB 25 HoAmE 6 H R 4 H b
THHE 3 HANROES 2 H, 2R A 1l Hh ARkl Ak
(£ 1D,

2.2 FEARKMIEHL LA 46 4y IR 8 1A BH P A
A%, RBHE F O 10,300 BR A 8 B, € BRI AR 75 RY
Ab & BRI A BH R s 38X 9 UE X (15,0 %0)
A S X (28.6 Y0) A BH AR K, H Ay 45 X 359 24 B
P U5 X, TS BX (3.1 %) AT 3k 1 X (34.2%0)
A BEPERS A 25 X34 O I 5 AR X, B P A
XA BHPER L PSR >25.0% (% D),

2.3 AFFEE BUE sh Py 1R GE R B 1 Bl xR
[vi] B D 22 [ A B 2 3 4R B 1 S A7 L A, 5 SR R
AN [ B Al ) A PR R 22 S B et L (0 =
114.980, P<C0.001) ; Hrrpr, #H B (41.5%0) | FR 4 i B
(36.0 %) FI AR A B (30.0 %) 1 B M % i 38 5 T4
FE0.4%) 5 /NG BR (4.3 %) By B2, 7 4 B L 2B
S BN AR A R B R 25 e RS R L A
K RAVNE R Z M PEPE R 22 5 TG %8 X, Xt
AN TF] SR A5 DXl 22 ) iy T 75 368 A4 BE P 2R R AT LA, 4
TR R R[] SR X3 22 [0 A PH M 56 22 5 LA G2
B (X*=22.133, P <C0.001) ; H: v, i &6 IX (14 B 1
H(21.7Y0) B m TR X (6.5 %) FIIR X (5.9 %)
14 BE P %6, {H 3 20 X R0 3 X 22 [0 9 B 1 2R 22 5 TE 46
2R R . AN TR) AR B8 22 TR AR (19 B 2R 38 1 BH 4 %
BEAT HOAE, S5 R R ANl A SRR AR 1 PR M % 22 S B
HYit#E X (X2 =96.466, P <C0.001) ; H i, 1l Hb
(33.3%) FNAkHb (31.5 %) Ay BHPE R & 35 & T 8 = M
JE) P A 85 014 B 36 (1.7 %6) o L Ly i RbK i ] A B
REF LG F T X, BLAh, 4 B (8.8 %) 1Y BH 1 %
BECT I M B R (K 2)
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Tab.1 Information on the collection and detection of murine-like animal samples in Beijing
WR R INF R i LRGS0 ) PR B HoAlb BN
X ORFRR OREER Wt R PR PR PR PR Wt H
FEAEL FEAEL FEA KL FEAEL FEA KL FEAEL
(%) (% % % %) (%
WX AWK BEREADSE 12 000.0) 6 0€0.0) 0 — 0 — 0 — 0 —
FimIX = RJAhwRE 6 000.0) 21 0€0.0) 0 — 0 — 1 0€0.0) 0 —
BHK  EE RS 16 000.0) 4 0€0.0) 0 — 0 - 0 - 0 —
, eV N
3 X }Efﬁuﬂﬂ PR oo o - 1 000 15 23133 0 - 2 1(50.0)
EAXK BEMALRE 7 000.0) 12 0€0.0) 0 — 0 - 0 - 0 -
ARlX JEE LA 1 000.0) 13 4(30.8) 0 — 0 - 0 — 0 —
LR WX FERA LR 32 13D 0 0€0.0) 0 — 0 - 0 — 0 -
B¥X  BELREADTE 25 000.0) 20 0€0.0) 0 - 0 - 0 - 0 -
RMK JE R 5 30 000.0) 0 — 0 — 0 — 0 - 0 —
eV RS
ang PERRLEE. 00 s o0m o - 0 - o000 o —
4 H
B R E KRR 33 000.0) 0 — 0 - 0 - 0 — 0 -
ISk Xl A Ak 0 — 1 00.0) 29  9(31.0) 4 2(50.0) 4 2(50.0) 0 —
SRS
HRX  HEKX ﬁiﬁﬂkm}i 2 000.0) 0 — 10 6(60.0) 0 - 1 1(100.0) 6 000.0)
R
TR X ﬁi&ﬂﬂ s 2 000.0) 7 000.0) 10 6(60.0) 3010333 7 30429 3 000.0)
FAK  BEREDAE 33 000.0) 0 - 0 - 0 - 0 — 0 —
WRIX o 5 000.0) 0 — 3 1(33.3) 8§ 4(50.0) 11 3(27.3) 4 000.0)
/N 233 1(0.4) 92 4(4.3) 53 22(41.5) 30 9(30.00 25 9(36.0) 15 1(6.7)
bR (Y DR ciR=g /N - W i A g ] )i
K2 AEAHEREHNYEREBEEBREEFR
Tab.2 Bartonella infections according to different characteristics of murine-like animals
FRAE FEAK  FHMEEHCD X AH P& FRAE FEARKL  PHEH D *AE P {H
B il 114.98 <0.001 IR X 214 14 (6.5)
(CESE 233 1€0.4) G50 (X 115 25 (21.7)
/NG R, 92 4 (4.3) REEA R 96.466  <<0.001
PN 53 22 (41.5) 113 63 21 (33.3)
A g B 30 9(30.0) i 54 17 (31.5)
PR R 25 9(36.0) A H 34 3 (8.8)
A B 5 Ji = K JE
Al B 15 1(6.7) : 297 5 (1.7
FRE X I 22,133 <C0.001 PRl P 52
I X 119 7 (5.9)
2.4 ZREKBEW M PCR FHEY B = 200, AT X, #8055 )5 B9 B BEXT N Bartonella henselae

AT 40 AT B BRI F S, 5 GenBank 1R
f T N A1 33 25 AN [R] il s 9 L ZR AR g e A SR TR e 471

(1.38987.1) glt A & A 1 B 5 o7 & ol 823 ~1085, Jf
ETERFNHERFERKER ., WK1 i, 40
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W REA L F AR 119 8 AN AR 4 52 s Horpr, 25 )y
FEAR 5 M REB AR (Bartonella spp .)€ F T 6] —
NS EEAR MTG4,MTG11 #1 HD1 5438 H 3£
Bl #E B B. grahamii (KT327033.1) %k &
BT 7 A AR LM R F 9805 FEA MTG3, MY3,
MY6 1 MY7 5 B. rattimassiliensis (AY515125.
DR %6 R R, MR R T 9620 MTG19 F
MY32 5 B. queenslandensis (EU111798.1) 3£ % %

REi. ML KRTF 97%; HD6 5 B. taylorii
(AF191502. D) FE 4 5 R i i AHLTE R 92005 YQT
5 B. elizabethae (KT327032.1) 3£ % X & % it . M
IR 96 % s HDA . MTGS fl YQL 5 B. japonica
(AB242289.1) 3R % X R e il . ML K F 99%;
YQ31 5 B. phoceensis (AY515126.1) 38 % % & I
I AHAUPE R 9994 .
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Fig.1 Phylogenetic tree constructed on the basis of partial sequences of Bartonella gltA
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O3 22 SRR . AR BT A5 R W, R X B AR
(21.7%) 8.3 T UL AR IX (6.5 %6) A X (5.9 %) 1Y
BH A 22 (F 3 A0 DX X 22 (] 0 BH P 2R 22 % 5 1)
FEX, mTERKEERE ERAZE, L O
ST ARG 2% SRR R T R X R
A R T 1L M AR DRt BHPE 2R T I X B
RB X (14 TH Bl s 28 K Sl L PR 5 A Tm] U ], e L
I L BH M 3R (30,0 %6 ~41.5%) 3% i T8 K W,
AN B 2R (0.4 96 ~ 4.3 %) L HL I R 22 i) F R
A PAPER 22 R g i B X X FE 5
8RB DX L1ty A 4 DA B B A Ay A SR A0 B T IR X
AT A0 XA s 2 e Jo] 300 B 58 4 00 B2 B R O 48 KL
INGRAT G . BRGEIEALR I3 B 45 R B A YAl
B B R AR AL T #EAR A 8 AR 4 3, Hir,
25 I BE A 5 M IR 3@ 4K (Bartonella spp.) K E FhAE
T A3 3 A R A T 2350 57 A AN ) b
IRIBARIR A —A~ 53 32, [ B, 224> BRI 35 R A s AN [
Fofr 14 2 20 G K 3% B b e T BT 3l 4y ke T 2 A
BA ZHREVERAIE . A U A 60 2 iy T /R GE A
B. grahamii 1 B. elizabethae ${IN 75 NISH IR
ARG, A SO B 0 PN IR A R A I RE S R WA
Hu BB sh iy 2 /04545 2 ok NS0 0 RGE R . R
T AL Y R Y i R0 B A ROl
I E R R Ml T A A5 B e JR 6 T 30 18 SR R B Y Bl i
A RE 2 B2 A AR A R L 3 B R AT B L U
RGNS SR/ 2 S A0k 3 LT TR h) IR R C NS
ST A IE . DR I A 0 RIS A T i R
JE T IE AR X EL (9 ) W 1 T R AR S A i 4 R A
Bl 0/ A R L 20 T AR 1 XU

PR LT

SIARAXERK: 2R, EHE. BRT. %5 bx
TR R L ERBRGELET]. FEALEA
W F A, 2021,37(6):520-524. DOI:10.3969/j.issn.
1002-2694.2021.00.053
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