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Abstract:[Objective] Erythromycin has been often used to treat Bartonella-associated infections.
Our aim here was to induction of erythromycin resistant in B. henselae. [Methods] The reference
strain Houston-1 (ATCC 49882) and the six wild strains were selected as the candidates for the
induction of erythromycin resistant, which were all susceptible to erythromycin. The original
strains, which were subcultured three passages after recovery were used to induce drug resistance.
The initiative concentration of erythromycin was 1/4 x MIC. In vitro induction was carried out on
serial doubling concentrations of antibiotics incorporated into agar.MICs for erythromycin and the
other antibiotics were determined using the agar dilution and E-test methods. The blank control of
B. henselae strain was measured MICs for detecting whether subcultrues have an effect on
the development of resistance. [Results] After 12 passages on antibiotics plates, six strains
acquired resistance to erythromycin and azithromycin with MICs > 256 mg/L. The six
erythromycin-resistant mutants also displayed resistant to clindamycin. All were sensitive to other
antibiotics. After 30 passages on plates, four strains had a certain level of resistance to
clindamycin,the others had not changed. [Conclusion] Bartonella henselae can be induced to be

resistant to erythromycin and azithromycin in vitro by increasing drug concentration serially and


javascript:void(0);

the acquired erythromycin-resistant strains were resistant to clindamycin. The study provided a
model of fastidious, facultative intracellular bacilli for the further study of mechanism of
Bartonella resistance to macrolides.

Key words:Bartonella henselae;  Erythromycin; Induction of resistance; MICs; Cat scratch

disease

DAREURIEIK (Bartonella henselae, Bh) & 5 2 IRBIVER, &5 &A% (Cat scratch
disease, CSD) MY FZRTJE, LRI 51O NS . ATE MR (Bacillary angiomatosis,
BA) . 4 (Peliosis hepatitis, PH). #AHE R 5EZFPpoR . L8R ZIRITCSD,
BARI, PHRIMI Ik 25%, JFH IR & T — 2 N A SCifioE> Y, R ERR
JPRFIRID 15K, RRGEH IR, BT FMEERI3EANA, ERIHARESES
Bhy= A= i 24 HLH AR SC (KT 2 LRI FEAT B0, T AR 38 E RE A 40 85 2 i 24 A AR
AR S SL R JEE S 1V AR A5 3 U B B JB AR T et 4185 R 7= A i 2, R FHEtestiE 0 it

PUE R BUBIEAR S 5 (TR 24530 D i) B 7R G AT 24 LA AT i 3 i P FH 24 B 52 Sk At

1. MRS HE

L1 Bbk: DOFEER B AR E FRbrfE T #R Houston—1 (ATCC 49882) Fl 6 HRASZI % 4 85 14 b
B AL ARG AL Bh 4> B Fk: M6BJ. MOBJ. M22BJ. MA5SHD. M70SHD A1 M51HN.
20 R 0 T 4 TR R A8 ) 405 £ A BR B ATCC 29213 (EEERLIARHENTE B2
(NCCLS) fE NCCLS Z5t lig M v Al A iz W BV v A P A B k. D)

1.2 JiER

1. 2. 1 BEfeM R A bR A8 K (M), 465 95.3%, & 1.2%7/K, Dr.



Ehrenstorfer GmbH 4=,

1.2.2 E-test Z4fiR4tsk:

Table 1 The Etest strips in the study

AB Biodisk (W) , HAFAT-20C, PLAERMENE 1.

% 1 Etest 4%

R VE I MIC(mg/L)

EJRE S s ARSI (45D
Concentrations range of
Antibiotics types Antibiotics list (Ab.)
MICs (mg/L)
LAk Sk FMEWY £ (CE) 0.016-256
Cephalosporins Sk At (12) 0. 016-256
ZAi R # (TM) 0.016-256
FIERET R
TR %2 (AK) 0. 016-256
aminoglycosides
PR 2 (GM) 0.016-256
NZNS] RS 2% % (EM) 0. 016-256
macrolides Fi] 47 55 & (A7) 0.016-256
ARTT Pt fie 2k
AR Z (CM) 0.016-256
Lincosamides
VURFZ K
8 /) %55 % (DC) 0. 016-256
tetracyclines
TR T I
NP A (CT) 0. 002-32
fluoroquinolones
[T RE S
Amide alcohols SFE (CL) 0.016-256
antibiotics
I FHFRR -~
Fl#EF (RD 0. 002-32
ansamycins
HERR
EHHREPG) 0. 002-32

Penicillins



app:ds:aminoglycosides
app:ds:tetracyclines
app:ds:fluoroquinolones

1.3 25753
FIE 5% 47462 MR EEE K B BRI 73 (TSA)  (BD, EE) HIRR I E/RIBIREE,
IR AN 5% CO, WIBH I 35 °C #5975 -7 d.
1.4 MICs &
K H Etest 7% EM. TZ. CE. AZ. CM. CL. PG. TM. RI. DC. GM. CI Il AK %}
AF BRI MICs {8 5 RN AR AR A T SR B AR AR 5= AR 24, ) B % B AR 24 7E
TCHFRRALAR 30 Uk, W5E 4K 30 YRS MICs, DAL AR TS 75 5] A2 AR G 24 o
1.5 EM RN 24175 5«
SRR VEE SN 25 k. B 56 95% ZBEK 4L B 2 brE S, T K B = 2K
HIAK 2000 mg / L M4 R b &0 F208 NCCLS HEFE (055 IR 3R I 52 B AR A St AR BT ik
J¥ (MIC) , ELHAF TR B3R 3RS, MBS DRI MIC [
1/4 HRUEIREE, H59% 6 KJa, LMARNKREEFRAL A, 98 6 KJE, HME
12xMIC (0.004 mg/L) HARKRERIEEFE L, #8538 6 REMBEREAEKEN; EEU D
%, HE BhiF LA KA S I 25 B bk ER-Bhe AN A KA RES, )[R — IR L
HEARETE 3R, AVIIRFRESE 7 RIEME AR L. KRR £ Etest VAIE, S
R MIC KT BT 256 mg/L.  A{RIIE ER-Bh BN 2R M, B SFAREET
PR IR PARAR 3 K. H B-test IEE T E WAL B3 SkIfhness 13 FhbiE R M
MICs fH, WEATCH R,
2 R
2.1 BFPLA RN 2 Rl AR H R B AR 1) MICs

KHBEMBRENE 1 13 FiuA 200 7 MR FE E /R IBAR B AR MICs, 258 0K 2 it

Ne GREINTHREX EM. AZ il CL WHUR, 5 ClkikiE —#[6].



F 2 13 FhbiE AR /RGBSR AR MICs (Etest %)
Table 2 The MICs of 13 antibiotics against 7 parental strains of B. henselae by Etest

(mg/L)
Antibiotics ~ Houston-1 ~M45SHD ~ M6BI M70SHD  MO9BJ M22B]J M51HN
EM <0.016 <0.016 <0.016 <0.016 <0.016 <0.016 <0.016
CI 0.064 0.5 0.25 0.38 0.25 0.19 0.5
CL <0.016 <0.016 0.19 0.094 <0.016 0.023 0.094
CM 4 0.094 12 3 1.5 6 8
GM <0.016 0.25 2 0.38 0.5 0.75 0.5
AZ <0.016 <0.016 <0.016 <0.016 <0.016 <0.016 <0.016
™ 0.75 0.094 1.5 0.25 0.5 0.75 0.75
TZ 0.023 0.064 0.047 0.094 0.064 0.047 0.25
AK 6 6 8 8 16 12 16
CE 32 >256 >256 >256 >256 >256 >256
DC <0.016 <0.016 <0.016 <0.016 <0.016 <0.016 <0.016
RI <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
PG <0.016 <0.016 <0.016 <0.016 <0.016 <0.016 <0.016

2.2 AFFRWINET S MICs Kol 4h

22.1 EM #3102 EM EAME TG, DEEE/RIERREXT EM 1) MICs: 3Rt Beik il &
RIS 0.008 me/L NAIIATEMRIT4A LA KA, K, &G FWE N 0.002
mg/L (1/4 x MIC) . &ik4MES, £ 4.0 mg/L 4% RHIR 7% L, M6BJ. M9BJ.

M22BJ. M45SHD. M70SHD. MS5IHN 4K R4, £ Etest vEtadll, Bk M9BJ 4, H4R

6 FRE X EM ) MICS ¥ KT 256 mg/L (W3 3) , WO HEEEMZ.

222 535 MICs Rl 25 2R : &5 XL E 2 = FEMY 2451 6 AREEXTBT S R kR

SIEK) MIC ¥1>256, SmfEm 2, xfum /i8R E S HAD 10 it E R K MICs $61

B (F3) .

R 3 PR RKIBAR R A SNE T 5056 5 MICs {5




Table 3 MICs for B. henselae strains after the induction of resistance determined

by Etest (mg/L)

Antibiotics Houston-1 M45SHD  M6BJ M70SHD M9BJ M22BJ MSIHN
EM >256 >256 >256 >256 4 >256 >256
CI 0.5 0.5 0.5 0.5 1 0.5 2
CL 0.064 0.047 0.16 0.125 4 0.25 0.25
CM >256 >256 >256 >256 >256 >256 >256
GM 0.38 0.38 0.38 0.19 0.5 0.25 0.38
AZ >256 >256 >256 >256 >256 >256 >256
™ 0.125 0.19 0.25 0.19 0.38 0.25 0.38
TZ 0.094 0.094 0.032 0.094 0.047 0.064 0.25
AK 8 6 16 6 12 16 24
CE 32 >256 >256 >256 >256 >256 >256
DC <0.016 <0.016 <0.016 <0.016 <0.016 <0.016 <0.016
RI <0.002 <0.002 <0.002 <0.002 <0.002  <0.002 <0.002
PG <0.016 <0.016 <0.016 <0.016 <0.016 <0.016 <0.016

2.3 MR BRI ALK 30 JE MICs Rl 45 R UK BARE TSP A 2T EAEAR 30 05,

%t EM. AZ. DC 254 680X, HE M22BJ. M51HN %F CM ] MICs KT 256, &= i

#. Wk 4
R 4 WIE AL AR 30 Y5 ) MICs
Table 4 the MICs of the original stains after 30 passages
Houston-1 M45SHD M6BJ M70SHD M9BJ M22BJ MS51HN
EM <0.016 <0.016 <0.016 <0.016 <0.016 <0.016 <0.016
CI 0.5 0.25 0.25 0.25 0.38 0.25
CL 0.094 0.047 0.19 0.094 0.064 0.094 0.094
CM 6 0.19 4 1.5 >256 >256
GM 0.25 0.5 1.5 0.38 0.5 0.25




AZ <0.016 <0.016 <0.016 <0.016 <0.016 <0.016 <0.016

™ 0.19 0.25 0.75 0.25 0.38 0.25 0.19
TZ 0.032 0.016 0.032 0.094 0.032 0.023 0.5
AK 1 4 6 8 8 12 8

CE >256 >256 >256 >256 >256 >256 >256
DC <0.016 <0.016 <0.016 <0.016 <0.016 <0.016 <0.016
RI <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
PG <0.016 <0.016 <0.016 <0.016 <0.016 <0.016 <0.016
4.3

L AHE TR, RSN IE VA AT DLYE 3 DOR R L 3 AT 2 bR, 4R I
PR _EIEBARFE M 257 e & SBULEFUE R S AR L, S BURRIG T RIME R 2K
(9100, 5 A A P DAY/ T 24 R PR IR 77 A e SCRRARGE ,  HUPEAH i Al I = Mg A2 R BRI
B RABERDIR M R RN A RCRIA W BRI SN EDLE]), 222 IRERE
AN BA A B 8 AT DU o R AN HER IR AR R AR B R GO E s AR L B R I 4
PR BPUREEN; SO BUB IR R AR A LIS S AL . DR ERKIBARAE A
AR KRN IR R IR 2 TR A I L (¥ 23S rRNA B RAS RIS A4 2 15T L4 RAZ S|
AR, 6 BRIS S BEM 24 W 224540 5 s, MICAETC TR $omimik LRI 250, X Tt
2y, B2t — B AV 208 2K, W 208 R BRI th AN Frson,  #omT BAX I
RITERMARAIR T . LT R TI5 MR PRIFN X35 8 R A R 27 LM 25, X
5 OCHRRIE — Y, BT AR RIS 2k, SRORTE IR IR BRI AR BTLAE ER
M2, Efig D sedelz 130, D SLIRMMEE, FoRreRER B, ANIZEER e ER
BATIRIT . 34h, FETRA PP EAE S BI46 1 Pk M22BT. MSTHN X CM ] MICs (]
MIC {H KT 256, BOHEFRIABORMARA, LW T RERE S 40 AL A5 DIEMT 25, a7

BRARNE



ASEER AN TS 2500773, @il E A& R — RS YNIEREE T, Bk
i 24 (T AR S R, ) B Al A A PO TR 24 R, O LT 25 WL A RO B 98 B Bt e PR 5
B 2GR AT SER BRARYE . N B W TOR R I 21 5 3R 245 A0 S BE R 2 i S il AR v O R AR
TEOL, BRI 24 155 5 1 6 0 R 24 32 X R 5
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