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PR TE A L rp AT, FERINEER 4-6d
PSR SR B Mk e R, AR
PIR N, WOUFRZ o 1 H #(five-day fever) IR
H#(Shin-bone fever)!'!. T EEHIIARL, WE
SRR EUE B, ATFI0R. 20 H2S 80 44X,
XA ST 4Rt BRAE HIV & . R Al A
PR e, IR R . O N R T
P TR IMLAE S5 520, PR 2 A T 352 74 (Urban
trench fever)”, FRRIEANMTEIEF, 51E TR,
VEE R, ANEK—EA RIS I H R ERIE AR
Mi—15 3, HF ORourke ZEPMNEEFIIE(Macaca
Sascicularis) ML H 43 25 B AR AR, A4
AR B A R KRS YN B 2R TR n] RE

BfE ., SRS Li e B (Macaca
mulatta) PSR I T T H A JRE M, Shingo 2
T HAEZWE(Macaca fuscata)F W57 B3] T X Fie
A, Ry T2 T R L H AL K
At oL, REREEZHAR, FATEE N A
i DR A S0 T RS e i, T A3 25
BRFR . KA SR e B g B, WIAR RS
M5 S N5 T H AR A TR R 1) 3515 25 57

U AR
L1 FEERE

2012 2 2013 4, ZpHIEdLEL. 7R =R
DU — 0 1 2R B 2 30 FH R A 26 sl ) 08 IRV ot
PUEEA MR MTE % 550 3R 1)o BRdbat 26 HE
MG BP9, AR A BT 85
1.2 ERER

VARG A 1P K T JR 8 K 52 PV (Tryptic soy
broth, BD)#% 1 : 4 Fiks, $EM T3 5% LAY FER
KRG EUEEE I I (Tryptic soy agar, BD) [+, BT
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F1. REEERIERR

Table 1. The information of the primate samples

Species Gender
Sampling site  Macaca Macaca

. . Male  Female
mulatta fascicularis

Beijing 50 50 86° 14°
Sichuan 250 0 67 183
Guangdong 0 100 45 55
Yunnan 0 100 66 34
Total 300 250 264 286

# Comprising of 50 Macaca mulatta and 36 Macaca fascicularis;
®: 14 Macaca fascicularis.

5% CO, 55546, WHRBFREEH 35 °C 1557 30 d,

XF BEMRIEL R AR B I AT 2-4 WAy )R, Wl
WY T 30% H - ik o0 37 W (Brain  Heart
Infusion, BD)H', fRAFT-80 °C. WAKK: SN H
T 10% 06 4 LY /) B U4 i 1% 7% 3 (Schneider’s

Insect Medium, Sigma)m o

1.3 RERAREUR Y

W J DNeasy® Tissue Kit (Qiagen)f&MEH#AET
JURRE R A5 B3 i SR B vk X 421l DNA, R AR
Y £ 5 X NanoDrop-1000 il 72 V& 5 & F—20 °C
1% A . RAS14 BhCS.781p-BhCS. 11370 |
Bfp1-Bfp2™’ 1400F-2300R"” HSPF1d-BbHS1630.n .
BARTON-1-BARTON-2 Fl fDI-fD2 43514 B k75 iR
4 WAL A (Citrate synthase gene, gltd), #lfifisr244E
F13E[H (Cell division protein gene, ftsZ). RNA &
fitf B MV FEHE [ (RNA polymerase beta-subunit gene,
rpoB) . PUKvEEFAFEA groEL. iR G B
WV F (riboflavin synthase beta chain, ribE)F1 16S
RNA SR B9 BBt s WA Pfu DNA Polymerase
(st e YR ST PCR 788, TR0
94 °C 2 min; 94°C30s, 53°C30s, 72 °C 2 min,
& 30 ¥ 72 °C 5 min, P HE{UH Sensoquest
Labcycler (f5[H),

)% Ji| TagMan #%41 Bq-yT (FAM-TCATCGATC
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ATCAAACCGTTGCCG-BHQ1)#15]4) Bq.yF-Bq.yR
(5-GTAAACCTCGGGGGAAGCA-3', 5'-TGCATT
TCCATTCTCGAAGGAT-3")#&: 4 ML FE DNA # i
H #ELRIER ) yopP F[F(BQ11580) H B, PCR JX
MAAZ(20 pL)H: 10 uL GoTaq” qPCR Master Mix
(Promega), 0.4 pL 9&ARMOIRET 77 149)(10 pmol/L),
1 uL DNA #5#z , K& F/KANT . T I-TF: 95 °C
2min; 95°C3s, 60°C30s, 40 MEFR, § 1
CFX96 Real-Time PCR Detection System (Bio-Rad).
RPEHEE R BT, BRI . S AR F il 45 & PCR
P TEAR TR 43 X 58K, BEK PCR RN 15825 X R
1.4 RAPD (Random amplification polymorphic
DNA){E Sl 53 #r

I HREELE 14 38M (S15: 5-GGAGGGTGTT-3,
S18: 5'-CCACAGCAGT-3, S103: 5-AGACGTCC
AC-3")F 43 B AR AN str. Fuller (i H A R4,
ATCC VR-358)% str. Houston-1 (7 /REIA,
ATCC 49882)i 174 44, AL RAPD f84KliE 2
5. JUWAKZ 20 uL (QIAGEN Fast Cycling PCR
Kit): 5[4 10 pmol, DNA #4Z 10-100 ng; 4 4%
FEFF: 94°C 5 min; 94°C405s, 40°C40s, 72 °C
1 min, 35 MEF; 72 °C 5 min, §H#4{ K Sensoquest
Labeycler, FHLUKEMF: 9738 Goldview™ (dt.
A E A TR A DA, 1 %S TR BERL
0.5xTBE 22, [FfiE 8-10 uL, 5 Viem HET
i,k 90 min, | Gel DOC XR System (Bio-Rad)#f1H# .
1.5 B34t

Jui 1 BLASTn (3 [ E Z A ARG B,
www.ncbi.nlm.nih.gov)# 1A% 12 3 41 [A] P 11 2R
T A A R T R A [ P TR A (R A ) o
MEGA7" 245 {7 MUSLE %t 4% B [K 6 41 04 7 L
S, Fe RASR P (Maximum likelihood, ML)ZEAR .

W 23 ol LR IE AN 3 B TR R Y gled (313 bp)-

ftsZ(788 bp)-groEL(1178 bp)-rpoB(770 bp)¥ 51
BCJS . NLFH TOPALi2.5 KR! e UL 385 43
MCMC F3:(HKY++G 7Y, 8000000 generations,
25% burn-in)MH R G R EW . RS B AT
2% AT ECHT R (Brucella abortus)VE AN
1.6 FPEIZEDHT

WEAIE T 53 25 W TR PR N LA SR IR T R 1 16S
rRNA BT Eig 5 A8 I e 1 23 ) et s
[ ] DnaSP v5.10 B 548 LR AR 24
P48 % (Nucleotide diversity indices, m)FI3EHE 2
P48 % (haplotype diversity, Hd), 2 H kK R 45k
HMFFHE#E Toulouse. Ml NETWORK4.6.1.2
B 4 2 B Ab PE (star  contraction)!! 1 J5 b FH
(Maximum parsimony calculation)!" "} 7dt glt4 KE[H
FEA ) Fh A 9 4% [l (Median Joining network)!'”!, %
B B R BRI (epsilon and weight values=0, 10),
M GenBank I T # /R AKE R FIIET S, 58
TR 51= WL o
1.7 I3 1gG i

AP TL H B RIRASTA 1gG TR14E Gy e
SRR £ (No. F1 219d-1005 G, FRGEEE 245
B2 W A, FEEDRE IR LIS ST K-
IMFFFEN 1:100, 1:320 1 1:1000, —HLBH %
FeFRiC Y anti-monkey 1gG HiiA(KPL, E[E), {5
BN FRAE AP AT B X BRI 3, 4% AR E TIHEEA T
R, DAFEFERRRREE 1:320 Ky BHMEAE J 0 Wrbr v
1.8 RZF5

AWFFERITHEHEE E GenBank, 16S rRNA 3
. gltA ., fisZ. rpoB. groEL Fl ribE 55K
A KY436638-KY436645, KY436598-KY436605 .
KY436614-KY436621 . KY436606-KY436613 .
KY436630-KY436637 1 KY436622- KY436629,

http://journals.im.ac.cn/actamicrocn
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2 ERFAM

21 WHRIBEEERE

M HEERIE IR 550 R MAE, 8 H )1 a4k
MR PR, A DO A B SR O B, B
e 1.5%, ARy 2.7%, 14)1]H X
JERYL ARy 3.2% (8/250) 03X 8 H A T4k 5 HR itk
3 U, F R 34 %, HBEROLR A, Kk
PURR A L

XAy BRI 16S rRNA LR | gltd | fisZ.,
groEL . rpoB Fl ribE FEH Fr Bt 5 H H #A L JRE 4

—0.88

Bartonella abortus ﬁ/ /;

0.89

0.07

1.
PR R ELE R R A B W
Figure 1.

0.3 2

B
0.84 @98 B

(AL R 99%-100% , B 3L Bl 2 MLSA
(gltA-ftsZ-groEL-rpoB) ¥ 5 i R G M ¥ R 5
T H A ZRE AR AE R — 0 S (B 1), EHREEE N
T H AR

2.2 RAPD #84(Eli%

M 3S G4 R R E SUEE (K 2) T LR
AT AR B SE AR, A 8 SR AT HERYT
W T H B RIER IR P str. Fuller (717 £
SRR B R R R A —2L, {HAE 400 bp H1 500 bp
b A BRI — 55 s AL H AR B R GE AR TR R ST
e R AR I 58 A )

artonella japonica
Bartonella rattaustraliani

099 Bartonella tribocorum
| ©==Bartonella queenslandensis
0.97 Bartonella elizabethae
0.94 Bartonella grahamii

Bartonella taylorii

artonella vinsonii subsp. vinsonii
Bartonella vinsonii subsp. berkhoffii
artonella vinsonii subsp. arupensis
———— Bartonella alsatica

OﬂliBartonella birtlesii
0.51 Bartonella doshiae

{Bartonella clarridgeiae
Bartonella rochalimae

0.96

Bartonella bacilliformis
Bartonella bovis

Bartonella schoenbuchensis

Bartonella senegalensis

Bartonella henselae

Bartonella koehlerae

Bartonella quintana

1H16SC

H40SC

0.817H52SC

H6SC
H15SC

0.941H22SC

H56SC
H98SC
Bartonella silvatica

T HABRBIESBEKE S HERIBIRET glt4(313 bp)-ftsZ(788 bp)-groEL(1178 bp)-rpoB(770 bp)H Bk

Phylogenetic tree highlighting the position of the Bartonella strains of monkeys relative to other type

strains within Bartonella species. The concatenated gltA, ftsZ, groEL and rpoB gene sequences were aligned using

MUSCLE and phylogenetic inferences obtained using Bayesian phylogenetic analysis with the TOPALi 2.5

software with the integrated MrBayes application with the following substitution models: HKY+I+G. Numbers at

the nodes are posterior probability values. There are a total of 3049 positions in the final dataset. The scale bar

indicates a 7% nucleotide sequence divergence.

actamicro@im.ac.cn
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o rrerrrrerT 2000

—wewewwwiliwvwewww
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- - D" 500
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2. LA 3S 5144(S15, 10-mer; S18, 10-mer; S103,
10-mer)/ 18 B /RIBKE) RAPD 154 &L

Figure 2. RAPD profiles of the strains of Bartonella
spp. using the primer 3S (S15, 10-mer; S18, 10-mer;
S103, 10-mer). The electrophoresis was performed at
90 V for 90 min. M: 100-bp ladder molecular weight
marker; lane 1 to 8 indicate the isolates from the
monkeys in the study; lane 9 and 10 indicate B.
quintana (ATCC VR-358) and B. henselae (ATCC
49882), respectively.

2.3 FHIEZAMT

231 BENWBEMLP: EH 16S rRNA
FEPAN 5 A TR LR 93 5] O ABCAIE 5 53 15
) TR R FH LA R IR R B A% IR 2 BV 22 57
RN, 6 NREIALEFAIA, gltd M ribE
PR ZE AR 1 (singleton variable sites) %3k H &
BERREDARE . —FR AR OK90-268 1) groEL
BB LR 1E R 45 B L A (Parsimony
informative sites)Z&AFH, £ RERIMBERE S5 AMRA BH
B2 5] 2 3 A A 5k R 2 A M {E (Haplotype
diversity, Hd)7£(0.275+0.148) (16S rRNA ZE[H)
—(0.758+0.084) (rpoB) Z [8] , #% 1 MR £ #£ {H
(Nucleotide diversity, m)fE(0.00063+0.00034) (16S
rRNA J:[K)—(0.00445+0.00144) (gitA)Z [8]

2.3.2 EEEGHT: L INEER 2SR A
[ R 3 3-5 AR BUARSE(R 2), Hirp

R2. DHABRBEENK 6 NMERERMFIESMELR

Table 2. Polymorphism and nucleotide diversity of six housekeeping genes among Bartonella quintana strains
Locus Sequence  Singleton variable sites® Parsimony Haplotype Nucleotide Haplotype
length/bp informative sites * diversity (Hd) diversity (m) numbers
16S rRNA 1057 TS565A (AJ250247) A524G*, G525A*, 0.275+£0.148  0.00063+£0.00034 3
gene
gltA 338 A1068G" T846C*, A975G*, 0.425+£0.133  0.00445+0.00144 3
C1038T, T1040C"
fisZ 788 0 C126T°, T288C",  0.560+0.125  0.00218+0.00065 3
C327G", T/C582CS,
C837T
rpoB 797 G2016A (H16SC), T2265C A2079G, A2106G", 0.758+0.084  0.00201+0.00050 5
(H52SC) C2124T", G2274A"
ribE 438 G158A (KC108707)#, G225A C/A230A, T321C 0.647+0.095 0.00227+0.00068 4
(KC108707)", C314A (KC108707)"
groEL 1178 C289A&, C293G&, C346T&, T354C  A1179G, C1203T*, 0.467+0.148 0.00347+0.00175 4

(G&), C419A&, C425G&, C434G&, A1227G", A1279G’

C446A&, C464G&, C467G&,
C486T&, C510G&, C519G&,
T522C&, C525T&, C527T&, CT37T&

% the sites of the isolates in this study on left; *: representing the mutation only from Macaca fascicularis; °: the mutation of the strains H6SC and
M22 are T; &: representing the stain OK90-268 (GenBark accession No. AF014830); " representing the mutation only from human strains.

http://journals.im.ac.cn/actamicrocn
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gltd . ftsZ. rpoB Fl ribE [ NI B R B R — 2 ;
NIETEER groEL SER AR 07535 %, 3 MRk
Gyt 3 AR, A U B AR R — A SR R
2 #ck B W E (TR 2 FIZEE (str. CM-01-01)
BRI TRRTE gltA(Hap 2)F1 ribE(Hap 3)JEP
TR T B BRI 7Y 5 1 bk H A SR TR (str. MF1-1)
ribE . rpoB il gltA WIIF 5153515 KER 43 Hh R T

MIE BRI LR AL s o BRI AR gltd 1 groEL
YT, AEHADIEE Pl o al 24 SRR

2.3.3 FRGRESMr: K 5 BN ML &R,
R gltd BYFEIRSr RS RGEM 4 SCREA — 3, HoAth
SE DR S 45 R R AT 58 4 i ML TR U A R G
HORCRR A AT 5 FR NS R A () 22 A S U5 FT A D5 B
PRI 2 4b T AN TR 43 32 (] 3)

(A) RM-11 (B)
0.001 Mgé—ll Macaca fuscata RM-11
S13 0.0005 |S13
H98SC H36SC
69|H56SC 52528
H52SC
H40SC H22SC
94 H22SC H16SC
H16SC H15SC
H6SC H98SC
H15SC H6SC
1gl\l/ll-Ol-OlMacaca fascicularis 68 %42”2
uller uller
—lToulouse Homo sapiens —iToulouse Homo sapiens
941BK6 P 98190268
©  pooi S13 (D)
. 64 |KC108709 —_—
H15SC 0.0005 H98SC
H56SC S13
H98SC 63| H56SC
H6SC H22SC
H52SC H15SC
H16SC S — 0
— H40SC
GU946569 . M22
. 66 Toulouse |H0m0 A i
RM-11 RM-11
MF1-1 |Macaca fuscata MF1-1lMacaca fuscata
KC108708 Fuller 1 rrome sapiens
KC108707| Macaca fascicularis 95 'Toulouse
(E) M22
AOONZE RM-11
0.0005 S13
H15SC
H16SC
97 H22SC
H40SC
H52SC
H56SC
H98SC
H6SC

Homo sapiens

Fuller
—‘_{Toulouse
73190-268

3. AHABRBAEEKS MERERFIN ML ZRELEH

Figure 3.

Phylogenetic trees based on five housekeeping genes using ML (Maximum Likelihood) method for the

strains of B. quintana. The subfigures A, B, C, D and E are based on the genes of glt4 (338 bp), fisZ (788 bp), ribE
(438 bp), rpoB (797 bp) and groEL (1178 bp), respectively. The hosts of unmarked strains are Macaca mulatta in
the figure. The scale bar indicates the nucleotide sequence divergences. The numbers at the nodes indicate ML

bootstrap values.
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18 gled FEFRA R P rp DA /R il & s — (5h)
acaca juscata
YERANEE, AETE F kR o H BB RE 2 1) SR8 % Macaca fascicularis

B, H AT GRS R AR
REE—, 5SRENEEH A ).
2.4 PHER PCR LR

WS FTBITERET 51 ORI BR S 5 5 DL/,
R*=1.000, ¥ MR E=97.3% 346045 mAE b
550 1y, RMEYL A 8.2% , Wl BRAE YLK (13.0%)
B 5 T AR (2.4%)(*=20.40, P<0.01), A
i) 28 1) R0 R A e S5 8 A 2200 (°=0.96, P>0.05);
IO ) A e e A7 Wl ey T At b X (3% 3)
2.5 MBS R

il 11 D N A R g3 1% IR T
3t 550 0y, 71 OrRESh 1gG PriRBEM:, BPHME R
M 12.9%, HHEARBE(19.0%, 57/300) ) B YLK
W T PR (5.6%, 14/250) (=21.78,
P<0.01); 3 38 R e P4 60 e %) BH 1k 22 430 A
16.7%F01 26.9%, ELBERRAGEMENE FUEEPE ) B A 03
A 6.1%F 4.9% , A [P AR IR gL /K- o 22
5(=0.08, P>0.05) (% 4). Jt50 500114 8
TR B 2R 40 5ok 28.0%H01 17.2%; dbat . [ 4%
T2 T B B B R 20 0 10.0% . 6.0%
1 3.0%, AN [F] X AR 9 S e oKk P G i 3 22
(# 5.

Homo sapiens

4. B HABRBAEKRET gitd £ E R E2(338 bp)
Hr 2% B
Figure 4. Median-joining haplotype network of B.
quintana stains based on git4 (338 bp). The number in
the figure representing quantity of the strains and B.

henselae (Bh) as outgroup.

3. AEEXEFRHELHAEBRBAKKEESR PCR
WIEES
Table 3. The results of fluorescence quantitative PCR
of Bartonella quintana from macaques in the different
areas

Areas Positive Sample Positive rate/%"

number number

Guangdong 1 100 1.0

Beijing” 2 100 2.0

Sichuan 38 250 15.2

Yunnan 4 100 4.0

Total 45 550 8.2

% Tested 1 positive sample in Macaca mulatta and Macaca
fascicularis, respectively; °: ¥*=30.67, P<0.01.

F4. PEREALGGEIAEEBRBEKMBREEERS

Table 4. Seropositivity rates of anti-Bartonella quintana 1gG antibody of the experimental macaques in China

Positive number
Animal species

Testing number
Positive rate®/%

Male Female Total Male Female Total
Macaca mulatta 39 18 57 233 67 300 19.0
Macaca fascicularis 9 5 14 147 103 250 5.6
Total 48 23 71 380 170 550 12.9

2. Comparison of seropositivity rates for the two species of macaques. y’=21.78, P<0.01.

http://journals.im.ac.cn/actamicrocn
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x5 ARMEHFBFRALAEBRBAMBRERER

Table 5. The seroprevalences of anti-Bartonella quintana antibody of the macaques in different areas
Macaca mulatta® Macaca fascicularis®
Areas
Positive number ~ Testing number  Positive rate/%  Positive number  Testing number  Positive rate/%
Beijing 14 50 28.0 5 50 10.0
Sichuan 43 250 17.2 0 0 0
Guangdong 0 0 0 6 100 6.0
Yunnan 0 0 0 3 100 3.0
Total 57 300 19.0 14 250 5.6

% °=3.16, P>0.05; *: ¥’=3.14, P>0.05.
3 Wit

A S A 1009 b 43 T H I R AR, AR
KAEH 2218, WEES RIS 10-12 d A P8R R BLK
FE ., BHAR 1 mm B/NETVE o XS AUH IR B/ N E
HISE AR N AR, TR, B KR,
HEHESALAUE, AR 4E5, 3-5 d Bim] s
Vo o TX LB VR TR PR AT ZE S NG A I A B AR A
iR R, XTIRNVD AL BT R AR B R
SFHUE R IR, 5 AR AR B
T EURE AR R RIEAR B R, AL RN ARG K
LB TYE, HETR 0 K5 S —n
Jidie

it RAPD $REUEITE /T AL, 8 RO TA
PRARIE, 5 NIRERA TR 225, U0 HIBERL
514 44 R ) g 325K U8 T H B ES R S A R e A
AR KA, BRRITHNAE 25, WU
FOH PR E AR SR ALK E A 28
P TS SR R AR B 22 SRR OR, R
RAPD $58 G REME W)L 451X 2 Fh LR EAAR Y
e 22 5o SRR B LA S L URGE R,
W AERAE Ry 5328073, T IO 22 B0 JR S8 A TRT A
ZIRIF s, AR PRFGE %51 o Bk A 3 ok
DRAEAL g I DA b i 3 %, (HAE L H /IR

actamicro@im.ac.cn

A A AR 2o 3 IR RRAZ TR S A FEHE, (Rt PFGE
ANHE AT IE T, A AR X A8 L5 v
ABIESE LT B8 223 a5 51 23 A2 R E ZR T A
PRI RIRETT I, — I 5-8 AME RN BEA T
BRIV AL R GER T RFR AT,

Xt G AR Y 91 22 25 B LR Y 118y e
PE— 2 7 3 B RARAL IR K P 19 2 A5 PR ARAE
ANTFRIFER Z2 2507 AR, A% FE DR 22 S KA1
gltd % 5 MBS ZIENE R, 546 ERmA
B PR AR R AE R =R R IR A B bR A
# AR SO, BN R IR R 2= 5
o MR I LA S A3 A S HH A S DR TR A 45 ] []
B — XN, SR BRI N, &
ST TR R S AR B AR (B H A T AR T )
Ir IR TEA R R FE D B o RGE AL I BT O 45 2R
[l JR st N TR AR D PR R I 2 0 8, R A
R I T (R 3. K 4). BEC SRR
PEAL R R 22 S R e R, RIRIE I 5 I
ANBERE RO AR AR AR TS DL, B B9 22 S ATl oy
734, T HEIAMAE GenBank H F H #L LR
WA SR, Rl EREERE D, 15
FATH M 32 R TAEARCE, IRZ R ALSE R
RNRERIGE 4 BARABITAFTE Bik 2 /N [R),
BJE, MHATHIRTSEA KA, TS NPk
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WA s 2R, IHRERY Li S g f—2.
MATRIRETE R B, ASTR)AE FE A 5 TR AR X b T AN [+
STs #4432, 4N STs 8-14, STs 15-21 il STs 1-7 41
SRR T B ER G . B AR A S, IR
H A R AR 5 1 F R e R e e & . 3
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Abstract: [Objective] Bartonella quintana, transmitted by the body louse (Pediculus humanis), is the etiologic agent of a
variety of disease manifestations in humans including trench fever. To further confirm if macaques can be the natural
reservoir of B. quintana, we studied the infections of B. quintana in the experimental macaque populations from the four
regions in China and characterized the islolates of B. quintana originated from the macaques. [Methods] The samples of
blood and serum collected from 550 macaques were used to isolate strains, detect the specific nucleic acid fragment and
test IgG antibody. The molecular taxonomic characterization and nucleotide polymorphisms of the strains were analyzed
based on the sequences of the six housekeeping genes using PCR, sequecing and phylogenetic analysis. The fingerprint
pattern of random amplified polymorphic DNA (RAPD) were also used to discriminated the stains from the different hosts
by the three random primers. The IgG antibody anti-B. quintana were detected using indirect iocmmunofluorescence assay
(IFA). [Results] Totally, 8 strains of B. quintana were isolated from 5 females and 3 males from 250 rhesus macaques in
Sichuan province, with 3.2% infection rate. Our molecular test, detecting 550 blood samples using gPCR with a total of
8.2% infection rate of B. quintana, showed that the prevalence of macaques from Sichuan was significantly higher than
that of the macaques from the other areas. The seropositivity rate was 19.0% in the rhesus macaques which was higher
than that of the cynomolgus macaques (5.6%) and there was no difference between males and females and among the
different areas. The RAPD-figerprints of the strains from the rhesus macaques in Sichuan province have an identical
8-bands pattern and was discriminated from the pattern of B. henselae. While the fingerprint of the human str. Fuller of B.
quintana showed a 6-bands pattern. According to the nucleotide polymorphism analysis, the strains of B. quintana from
different hosts show obvious genetic diversity. There was a higher diversity between the monkey strains and the human
strains and a smaller difference among the monkey strains. [Conclusion] There are high prevalence of B. quintana in the
macaques population in China. The natural infection rate and antibody level in the rhesus macaques were significantly
higher than that of the cynomolgus macaques. The genotype of the strains originated from the macaques is different from
that of the strains from human. We demonstrated that the macaques are the natural reservoir of B. quintana.

Keywords: Bartonella quintana, macaque, trench fever, genetic polymorphism, nonhuman primates

(R RBET)

Supported by the National Natural Science Foundation of China (81141108)
"Corresponding author. E-mail: Qiyong Liu, liugiyong@icdc.cn; Jiejie Dai, djj@imbcams.com.cn
Received: 11 January 2017; Revised: 19 March 2017; Published online: 29 March 2017

actamicro@im.ac.cn



