300 H &K At % # & % & M ik MA'Y

(R - B5E]

41 H pazufloxacin & ciprofloxacin Ot MEFREES I 2L —Y 3 Y ET N
% 7z Staphylococcus aureus DHFPEALIZEE 3 % #at

ey - ik @Y -l H—T - E=T
Jerr, Pl PREEE SRR,

Einll|
VE bR MR S AL AR
SN RS GRS e

CER 15 4E 4 A 23 HA) - PR 15455 H 8 HA2HE)

v MERARENEFEROMBERREY I 2V -3 Y ETFVEHWT, Staphylococcus aureus 7K
4V X F —E¥NEREKD pazufloxacin (PZFX) B X U ciprofloxacin (CPFX) (Zx+9 A M4 b O #eEd
2TV, DT O#RER.

1) PZFX {413 [PZFX mesilate] 500 mg, CPFX {£4$3¢ [CPFX hydrochloride] 300 mg X7
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72 S. aureus CR-3 I3 AWIEH|D MIC iX, PZFX
T 0.5ug/mL, CPFX T 2ug/mL T3 5%,
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PZFX B X U CPFX 13 & 1Mk 4% T3k X b dg &
JERT A B & V720 i3EA]IZ 0.1 mol/L NaOH T#
iR L, B8 CRTE DWRBEICAHNL THW,
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7oo ARFEERTIX, b MEHERAHTFEROETVE LT,
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WL, YIal—va yEFIVEBROERSE Lz, ¥
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(2) RE=2L—v 3 VEN

T3 ab—3 3 YBIGA 24 W4 O IR % @ E AR,
A JE & A MHA AR B X O PZFX 0.05~100 ug/mL
» % ¥ CPFX 0.1~100 ug/mL % & 4 L 72 MHA
BUZ®AT L7z, 37C T 72 RefiiRsEtk, BRI Lo
0= —HEE L7z, SEANREICB VT, FAER K
DWW (logf) » SHEAIEMEHRE ORI (log fiE) %
WL, SrEESEE L L7z, 4B, WE2Y10° CFU/mL (2
EL VRIS WTIE, 37C TEEEL, HBRIC
fel7ze ¥ 32— a YRAHORKIZOW TS [ER
DRB AT o 720

(8) DNAY x4 L—Z2B LU KRN quinolone—
resistance—determing region (QRDR) #Bfiz o 3 4 fic
H b

RY 2 b — g SRR IZEEA &4 R P T ok
ENHD gyrA B X N grlA @ QRDR #1V. % Premix
Taq (Ex Taq Version) (TaKaRa PR003) B X Of
TaKaRa PCR Thermal Cycler TP 2000 (TaKaRa) #%*
v, polymerase chain reaction 12 & 0 3¥IE L,
DSQ-1000 DNA ¥ — 27 T ¥ — (B##e) % Hw
THEESN 2T Lz AT I =13 TOLEBD
Thbo

gyrA: 5 “TACCTCAATCAAGAATAAATGAACG-3’
(}i 2 2161-2185) B & U8 5'-CCACGTAGTCCATAG-
CGCCATCCATA-3" (fidk 2661-2686).

grlA: 5 —CACTTGAAGATGTTTTAGGTGATCGC-
3" (i % 2401-2426) B X "5 -CCATATAGACG-

12 b drug

|

Log CFU/mL
®©
Drug concentration (ug/mL)

—— ciprofloxacin model

------ serum concentration of ciprofloxacin (300 mg/shot)

Simulated serum concentration and bactericidal activity of pazufloxacin and

ciprofloxacin against Staphylococcus aureus CR-3 in a simulation model.

A:1shotd.i., B:2shot d.i.,, every 12 h
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TCCAATGCGCTGTC-3" (Hift 2883-2907),
II. # R

1. ¥Y3al—3YaryEFVCBITa%HE

ZHEAO 1 EFESB LT 20FEEREDO Y I 2L —3
3 VETNIIBIT 2 EWBEIL % Fig. 112R7, A
WRMTOERBIEIY I 2L —Ya VHBEIS 4
fifh F CRWMIC, ZOBRITBEP,ITImML 72,
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LY, 24 BERIHE F CAERBUIRML 72,

PZFX EFMIZBWT, Y Ial—¥ a3 VHBEGRRE
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SNz, 2GS EFNVTIE, 2EBEFKGH1, 2, 41
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Ky Ialb—a VRBHIB XU 24 % OWIK %
HAWT, K€L — 3 VEH24T-7 (Fig. 2)o

Y3Ial—¥ 3 VAL, CPFX 0.6 ug/mL Ll E
Tau = — Q5B LRI L, 6ug/mL
PDbkTidao=—idit Shizdoiz.

CPFX 1 5 EF NV DY+, CPFX 1ug/mL T
Fou=— DR L7z, 1~4ug/mL B X
' 7~30ug/mL TaQ=— D5 EMEIZ TS b— &2
D, A== s %< % 5T 40 ug/mL IS
EA U720 CPFX 2 B 5-ETVOYE, T OMMIES
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HIZHAFE L ), CPFX 1~4ug/mL B X 1" 10~30 ug
/mLoavn=—iE1a&E50%546 X )% 2.5leg %<,
au= = SN B IREI 60 ug/mLIC L5
L7

— T PZFX D4, ¥ I 2L —¥ 3 AR T,
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PZFX 1 [HB LU 2 [ 5-ETFVO%E, PZFX0.1~
lug/mL Ty Ial—Yya VBB ERKLCan=
— DD DT D REMARD bz, au=—
DRI SN K R B HANREZFHETH o720 T2, 2
DEEHTHE SN o - 3AEFOEW /N =
— B TH o 720

REa b= a VEFORE, K€L —Ta /2%
LU T X D IAEA I 4 cu=—dili L, gyrA,
grlA ® QRDR IR ERA 2 g3 5 & & b1, PZFX,
CPFX IZxf3 % MIC % #ll %€ L 7z (Table 1), CPFX &
FTNTIE, 10%ES5 084, 068 X104 ug/mL, 21
B50E, 5 BL40ug/mLEFFR Lo =—
%, PZFX E 7NV Tl 1 50 ¥4, 0.1ug/mL, 2
W5 O84, 0.2ug/mL AR Eoaw=—%H
Wiz,

CPFX €7 Vo4, 1 ¥ 45 0.6 ug/mL 55 #E#k T
&, 4Bk IRRICHI 2T I VERER gyrA  Ser®™—Pro
A 5N, CPFX ® MIC i3 8ug/mLTa&» V), ¥ 3
2= a YR (2ug/mL) O 4RO R Lz,
1035 4 ug/mL 53 EERCIZ 48R T _CIS, 73 /8
ZH gyrA Ser®—Leu %789 b1, CPFX @ MIC % 16
ug/mL TH - 72

R, 2 %5 5 ug/mL 7 Bk Tlx, 4k 2 B
127 3V BRER gyrA Ser®—Leu 238 b1, KD 2 ¥k

Isolation frequency

0.01 0.1 1 10 100
Drug concentration (ug/mL)

-@- 2 shot d.i.every 12h

Fig. 2. Population analysis using culture broth of Staphylococcus aureus CR-3
before and after the pazufloxacin (A) or ciprofloxacin (B) simulation model.
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Table 1. Profiles of isolates from culture broth of pazufloxacin or ciprofloxacin in a simulation model
Strain or origin of Isolatior% Number of MIC (hg/mL)" Amino acid change
i ‘ concentration .

isolates” (ug/mL) isolates PZFX CPFX gyrA grlA
CR-3 (Parent) — — 0.5 2 none Ser*—Phe
PZFX 500 mg 1 shot d. i. 0.1 4 0.5 2 none Ser*—Phe
PZFX 500 mg 2 shot d. i. q 12 h 0.2 4 0.5 2 none Ser*—Phe
CPFX 300 mg 1 shot d. i. 0.6 3 0.5 4 none Ser*—Phe
0.6 1 2 8 Ser*—Pro Ser*—Phe
CPFX 300 mg 1 shot d. i. 4 4 16 16 Ser*—Leu Ser*—Phe
CPFX 300 mg 2 shot d. i. q 12 h? 5 2 32 16 Ser*—Leu Ser*—Phe
5 2 16 16 Glu®—Lys Ser*—Phe
CPFX 300 mg 2 shot d.i.q 12 h 40 4 32 64 Ser*”—Leu Ser*—Phe

PZFX: pazufloxacin, CPFX: ciprofloxacin

“Four strains were used for MIC determination and QRDR sequences.

YMICs were determined by microdilution.
“q 12 h, every 12 h.

1Zid gyrA Glu®—Lys %o 657z, CPFX @ MIC i
WENOHKD 16 ug/mL TH - 720 2 M5 40 ug/mL
DEER T AT RTIZ, 73/ BE R gyrA Sert—
Leu 25#® 51, CPFX ® MIC iZ 64 ug/mL T» - 72

CPFX 7V hilhfh 24 W R O W & U 2078k S v 7o bk
22w Tid, CPFX 4 ug/mL U EORECTHEES 7
FTRTOKRT, FHABRTUEORTEH 2527 I JBER
DIAFHRD H Tz,

—%, PZFX EFNVOY4A, 1 0#HY: 0.1 ug/mL 778
B & OV 2 MG 0.2 ug/mL 45 Bikk © PZFX (255 %
MIC T3 hd 05ug/mLTHY, ¥Ialb—arv
PR E FETH o720 T2, TNHOHD gyrA B X
WgriA ® QRDR #ALITIE, F-hZRIIBDLNL
o7z,

1. == =

S. aureus O F /0 VAL OEE R IZ <,
1986 41C Foster 5'”2%in  vitro C norfloxacin M Ak
Z, TR 513 1989 4 |2 Shalit 5™ % ofloxacin
& CPFX IZPEDM % 570 L 72 s W Th %, L
#%, S. aureus O ¥/ 0 YIHHEALIZABIIHEITL, SH
T3 MRSA (2D W T IR 70 BE#R © 80~90% %%, F
Ju VI ZRT 2 EAHREIN TV B2,

F o rEOENEESRIT PRV S5 IZDNA Vx4
L—ATHAHD, S. aureus \ZXTHHERDF /) 1 3
OFE—ENERII PRV TH S Z EPHMLNLTWSEY,
S. aureus Ti&, FPRNVPERT LI EIZLD, MICE
2~8 5 LH LY, E5IZDNA Vv A L—ZADOZERHN
b5k LT, LD 32~64 5L EIZMIC 28 L5 L 72
B ERDSRIRE NS Z L SWEE N TwBEY, MR
NZSUIZDNA Vv A L—ADOWMBEENLER L 25k
M PERR D MIC (&, 58 D355 T oA KN E] 2R E 2
MZTEY, BEOF ) uyETOBBIEINEETHS 2
Ehb, SHRIINRVERKD S S % 55 Em %L Z#)

HTLIEDPEETHLEEZONL, 22 THH, b
bt S. aureus ® M RNVEERMRZ H, FBESH
¥/ 0 #ETHDPIFX EHEORWIEM & o OITH
PR OBRIHHEZ, © MEHEAETEERICE T 5 0E
PsERZFHE LY I 2 b—Y 3 VEFVEHWTHE
L, ¥ TH 5 CPFXIENIE L iR L7

v MEHEO 1EZ S N 2 [ G- o i e
WL, CPFX {:413E & PZFX S o B Wi xh 1 %
WL 22, WIFNOLMIZB W T PZFX 4t
I CPFX EHNE I VBVWERAIRE R L7, AL
2RI 5 PZFX B X OFCPFX O MIC i3 # h &1
05BL U 2ug/mLTH5HI &, 72 PZFX ES3EIZ
512 CPFXIEH 3 D 3 5D Cow B L WAUC %
INTHIZ NG, in vitro DYIRETEMEIZINZ, #5001
DENN LG IR 22 & NI AUC DK & S SBHE RIS
KWL 7z &z il

BEFINVD 24 BEMBORHBORE 2L — 3 V&R
L7222 A, CPFEXEFMIBWT, K¥al—¥ 3
LB R SR, 1~4 ug/mL & 10~40 ug/mL (i
PTRE2 L= a VBB LAE, YI2b—T 3 VEH
24 KB OBWA S A S N2RRIZO W T gyrA B &
U grlA @ QRDR S DI Y Z B LIz & 2 5,
SR DOIKDS gyrA Ser*—Leu D7 I JMBERZHEH LT
Wit —HOMTIE, U7 IV BERZEHR LTS
WZH b5, B MICHZ RS HRAAETE L 720
IS OO gyrB B & U grlB ® QRDR A 35 4 Bt
WERRIZEZAH, WThOKIZOWTLERIZFED S
Neholz (F—FRER) T2, TNLOHKD
MIC DEVIIENBREOERIZLZ2b0TIE RS, B
EMEOKT, BAPEHOITHER & OBENE Z SN,
—77, PZFX EF LTI, F¥al—T 3 v 3R mik
RN 7 b L7228, 0%t CPFX & 7V IZ b~
THhTHITHY, BREHMORE2L -3 a3 0%l %
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Development of quinolone resistance in Staphylococcus aureus using a model
simulating the serum level after drip infusion of injectable quinolone,
pazufloxacin mesilate, or ciprofloxacin hydrochloride

Yoshimi Sogawa", Akira Yotsuji”, Junichi Mitsuyama"
and Keizo Yamaguchi®

YUResearch Laboratories, Toyama Chemical Co., Ltd., 2-4—1, Shimookui, Toyama 930-8508, Japan
?Sales Information Department, Toyama Chemical Co., Ltd.

¥Department of Microbiology, Toho University School of Medicine

We studied the development of resistance to pazufloxacin (PZFX) and ciprofolxacin (CPFX) in
Staphylococcus aureus using a model simulating the serum level after drip infusion of PZFX mesilate and
CPFX hydrochloride in humans, obtaining the following results:

1) In the model simulating the serum level after drip infusion of PZFX mesilate (500 mg) or CPFX
hydrochloride (300 mg), PZFX mesilate showed greater bactericidal activity, reflected AUC/MIC and C../
MIC.

2) From the population analysis using culture broth after the CPFX simulation model, CPFX-resistant
subpopulations were detected at concentrations of 1-4 ug/mL and 10-40 ug/mL. No obvious PZFX-—
resistant subpopulations were detected in the PZFX simulation model.

3) MICs of CPFX against isolates from culture broth after the CPFX simulation model increased 4— to
32—fold and additional amino acid changes were seen in DNA gyrase in isolates with MICs increased over
4—fold. No differences were in seen MICs between isolates from culture broth after the PZFX simulation
model and the parent strain and no additional amino acid changes were seen in either DNA gyrase or
topoisomerase IV.



