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Study on the Accumulation of Fluoroquinolones in QnrS-Positive
Animal Clinical Isolates of Escherichia coli
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Abstract: [Objective] The objective of the experiment was to determine the susceptibility of fluoroquinolones and the effect
of active efflux pump in QnrS-positive animal clinical isolates of E. coli. [Method] The broth dilution method was used to
determine MICs of fluoroquinolones against the QnrS-positive isolates. The accumulation of ciprofloxacin and the effect of efflux
pump inhibitor,carbonyl cyanide m-chlorophenyl hydrazone (CCCP) for tested isolates of E. coli were measured by a fluorescenece
method. [Result] The susceptibility of QnrS-positive animal clinical isolates of E. coli to fluoroquinolone antibiotics varied greatly
and decreased with energy dependence. The decrease in resistant isolates with QnrS was prominent. CCCP could increase the
accumulation of ciprofloxacin in both the susceptible and the resistant strains of QnrS-positive isolates.However,the decrease of the
latter was lower than the former. [Conclusion] The accumulation of ciprofloxacin in QnrS-positive animal clinical isolates of E.
coli could be reduced and lower than the effective concentration by activating of active efflux pump,which affected the
plasmid-mediated resistance.
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1.2 Y57

NV E (B84 99.7%, #t'5 4 051001) il
ARG KB 25T B wl fe Al thalib it (5 & 96.3%,
fIL'5 4 040502) , BipVE (&R 99.5%, it5Hh
061005) , F9RIP A (F ik 99.4%, #5724 080410) ,
HFTLE S NG R ARSI ZERPAE (5 &
87.6%, #t'5 080306) , MW AE (& 98.4%, it
5 061111) , FHVLE AR HI 2 A IR A R ER (L #h
FRININ VD AR UESY (Fr ik 99.8%, #it*5 o4 H010598)
H R S 2 s S BT LB AR TR A T R IR YL
AR AR A B, B I R &R
(carbonylcyanide m-chlorophenolhydrazone, CCCP) Ji
H Sigma A#], HZEE (5 0617) 1 Amereco.
IR RIS N [ = oy b Ak 7)o

1.3 Ak

1.3.1 RAGIMERE (MIC) M=E RAMER
FERRRE R 5 57 QnrS B RE 11 5 A4 1 ok
(MIC) , LL CLSI (2005 #EhR) A 25805 7
B E TS R

1.3.2 AREW & e MR 2 WA — I
KR N IRADOE,  HAOGAE S G v i 24 & 5
BAMEXRR. IR SCER15]0 754, FH F-4500 7Y
(HITACHI #ill3#) 553 Y66 AR ER R EA A AL A
SOIAT A KA, 23 A H IO R K (452 nm)
ARSI (279 nm) 5 JFH] 0.1 mol-L! 2hR H & 1%
(pH 3.0) BRI A 0.01—1 mg L™ bRUER, R H15%
TGRS 2R B R RRE R .

1.3.3 HBHARY EEDWIEAHEA KE QurS fH
PR N FRANNE  FSCER16] 7 15 3 -
MBI LB Wik iidc% oD {Hh
0.7—0.8, 4°C, 4 000Xg S MEERTE, RIGH 50
mmol-L"' PBS (pH7.0) ¥t 3 i, JKi4N & T Ites
MRCTIAEIZ) 40 megmL BB R, BUZE R T
37°C/AKHEA 10 min, SN FRERIA VDL B LIRS
10 mgmL", JEFMZHE 0. 0.5, 1. 1.5, 2. 2.5, 3.
3.5.4.4.5.5 min 70 HIEL 1 mL R 5 58 UKE ) PBS
i, 4°C, 12 000X g B 5 min, YUIEFST 1 mL 7K
PBS ¥t 1 %, [Al L4 NEsL, 3¢ B, JUiEmA
1 mL 0.1 mol-L™" (R R T & MR 2Tl (pH 3.0) 25°C
Kt se, H 12 000Xg, 4°CELr 10 min, H( L
TV LA 43 60 B NI 5 € i B, el Jek g
(bR UE 243 B P 290 5, RITAH 0 250 BN

=

Ho
1.3.4 CCCP xf QnrS FHMARBEN BRI A 0 2 8
MR Bid, EMARBRIANY A S min JFHCH
RS E T, JFRE A CCCP £ 4K
4 100 pmol-L™', #RJS7EMA CCCP J5 (¥ 5+ 10, 20
30, 40. 50. 60. 70. 80. 90. 100. 110. 120 min
SIS AN CCCP B EL 1T mL 4R IK
W PBS o, e iR 1.3.3, MRAEDOGAR L
X ERR I N BN AR . RS W AT,
FEAMFE SR EIE 3 K, BOPAME.
1.4 FitFELIE

KA SPSS ety Hrid, X ah#ii Kz Ik
B QnrS BHPERRA N 1) ERRRER A Vb B B R I A Ak
1T RS 04T, LA P<<0.05 Hh 2 5+ 3%, LLP<<0.01
FIh 2 R
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BEIR A B EFIE K CCCP By S/ M
16 ATCC25922 15K i brEusipk, % Lu 45
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A: Time-dependent accumulation of ciprofloxacin by QnrS-positive animal clinical isolates of E.coli without CCCP and following CCCP addition at different
minutes; B: Time-dependent differential accumulation of ciprofloxacin by QnrS-positive animal clinical isolates of E. coli. Difference in ciprofloxacin
accumulation = (accumulation in presence of CCCP)—(accumulation without CCCP)

1
Fig. 1

OnrS PAMEHRIARIAAIS 2ERETLIER K& CCCP AIFZM

The accumulation of ciprofloxacin in QnrS-postive animal clinical isolates of E.coli and the influence of CCCP
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Table 1 MIC results of fluroquinolone antibiotics against QnrS-postive animal clinical isolates of E.coli

Rl BN B2 Wi TR IR E=k v AR 2
Strain Ciprofloxacin Enrofloxacin Norfloxacin Perfloxacin Ofloxacin Levofloxacin
138 1 0.25 0.5 16 4 0.5

X170 4 2 16 16 8 2

C1 8 16 16 32 8 8

D6 32 16 32 64 16 32

G2 16 16 32 64 8 32

SEE Range 1—32 0.25—16 0.5—32 16—64 4—16 0.5—32

AR 25 W ERAE NN CCCP JE B E 38 hn i 43 Le ol P22 AR & (P>0.05) o {RIF 25K FFk X70
100%—300%, 15 BT bR AERRAT L 22 57 i 25 (P <<0.05); W [ X PP AR A a3y, H5 T bR A LE 22 5
ZARBBUERE 138 7EIMA CCCP 1 # 4K N R 290k A W (P<0.001) , X0 ReE 8 BRI
TEARUMERE, N CCCP Ja AR AN, (Hikdz K. R E 2.

TR T AR UERR AR N 25k B, 5 SR hn R AR

*2 ZREMNBRAADEFASHILE

Table 2 Parameters comparison of ciprofloxacin uptake by QnrS-positive animal clinical isolates of E.coli

Tl HIA CCCP 1 T4t I CCCP JFHEASIN 47 e IR 48 1 P
Strain The average of accumulation Percent increase of accumulation Difference between P value
before CCCP was added (ng'mg™") after CCCP was added (%) before and after

ATCC25922 65.19 98.39 64.14

X170 30.50 83.68 25.52 <<0.001
138 22.36 81.36 18.19 >0.05
D6 37.01 208.35 77.10 <<0.001
G2 42.89 166.78 71.50 <0.05
Cl 33.21 275.78 91.57 >0.05

L 4] ATCC 25922 #IELE: P was compared with stardand strain ATCC 25922

3 i FHPERR B AR A A IV S B AR A 5, (EILAE T
RANEIRS SR, S fe /N R AU, fo K KR 25k o
3.1 AWHURIL, AFAR > B K QnrS JEDNIT  IX UL iR 24 /K- Bk (14 G0 8 S 2 it 25 AN
ENYIVERIGR A TR, 65 =AM W R O BURE ORI A o0, T HLIE P RE 2202 th B AR 5|
FEFALR, MIC Jy 0.25—64 mg L' [, [—Wikk 2, 5 Nikaido HPYIBFFO4E RANAT . HAR BN IMIES
X S50 BT P P 55 = AR U R SR PR T 25 15 DU R A AR GTIRIR e i K R Ay FR TR 24 BRI 25 K P 3
B, WABRBEIGRH R AR EERE MR 2SR E, TG R B AT KR,
AR A IOWE AL, 3200 QurS BHVE RO ERIR XX UG A0 T 1 N AN DU AR SN R G ROk
WA RINER RRERMOBERAR, AR IZligs /SO W REERAA A I e 1 1 S LT AR ELAE
BRAR Y 2R P AR IR O W e IR, MnARERE EERARARIINLEB A rTRE . B L 540
IR CCCP Ji, WK A 25 M9 L S 2 18 e AL, HER ARG )G, JLRR P 0 2500 5 2% T 1
KR T 3208 QnrS FHYERR N R FEAF FEAMER REU/E I, PRABUEHE -
X e A A T, 3.3  ERERIVP AT QnrS FHESZ IR A4 A ¥ 244k
3.2 WHUEKILFZIMEAMEIF] (CCCP) X Qe J&, {EARIMA CCCP AP ARA AR K, BEAT I AN
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1 AN [R] R 36 T I 58 24 ) 26 AR 77 1A A AN S AH
], — ORI BKVE#PETRIZE25) (FEaRb AL,
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