132

RS L EELL

[R3E - %58)

RRE B L UAF V) ViR E T N7 IRERIEIC
w3 B PUH K GF A ST 5 BT

HE BA - RN - - FROAR
FE KPR F MR GRS B
(EfE: FRAXHR)

(PR 8412 A 27 B2 - PR O%E 1A 20 HRHA)

# BB 3 & U Methicillin resistant Staphylococcus aureus (MRSA) %% % sparfloxacin
(SPFX) &t fosfomycin (FOM) & O#HRIR% in vitro B LU in vivo RRRERAVTRE L. In
vitro BEFI%I BRI checkerboard #:33 & U¥ time-killing BRI & D, in vivo MEPIWAHRIZ KR E L
BB RO LIRS ENAS I ULEBREF VTR L7, A 22 %3 X UF MRSA 32
Bic33 5 SPFX & FOM & FIC index & 0.127~1.0 THF Z =i MR R Z R L7, Time-killing
HBROR RN S, SPFX & FOM DO P IZAME 4 %33 X U MRSA 3 ficxt L TEBILREEREARL,
WHID in virto HERHREIRE SN BILRBI <Y RIZBTF S in vivo BEPIWERTIZNERD
BORETUTORMRE B, ¥/ 0 Rt Pseudomonas aeruginosa KP-62 3 & U MRSA K-1 #%®
ERNBEFRICBVTIE, HEBRSTRIZLALHROZD Sz SPFX 12.5 mg/kg & FOM
3.13 mg/kg L OBAITHEHAILIC 70 % OHHERELRL, FAEIFBDOON. WHEKIZX 2258
RERTIX, LRAOHBSROBATRR) BBBES TRHIRDZL o oDiIH L, MERKES TR
P. aeruginosa P-62 €7 V1% 70 %, MRSAK-1 €7 Vit 60 % DI ANEEL, BHRARTH-
720 SPFX O P. aeruginosa KP-62 X U* MRSA K-1 DHEAEN~NOR ) AAELKR Ti2 SPFX & FOM
DOFEIFFEMS & F FOM 2 ReRJATLE#HIC SPFX %ML 7-%&, SPFX HHAA KR, RBRED
SPFX 2Bk~ AT h T/, BLE, SPFX & FOM @ in vitro B X ¥ in vivo FRICRT 2 58
M RICBVWTEL AN RERALZLICEY, P TOXF /) 0y BHREESURRAB IV
MRSA BESEIIH L, AERAMELICHTE S LASTRENT:,

Key words: Combination therapy of antimicrobial agents, P. aeruginosa, Methicillin resistant

MAR. 1987

Staphylococcus aureus (MRSA), Experimental infection in mice

W, IWWHEARZ PV EBWHREDZ L2 DS -
S AER=a—F/urENFHREN, HEEKICER
TE2L)hoTE&%. ThHDOREBES TE L DBRISE
MEBICELD, HREBSLZLICLVRERESES TR+
DUEHRVPBETELVEELALNS, IS, 230%5
Bk CHMIRRE, HiM{L#miEs, NBFER%, BRK
BERY) HHVIIHMBRAOEREBEZERIIBE 5 TL
5 HA R ESSE X, BYEHEOHES LB ELTF OB,
BEOHBCFRETE I LERPEIFOALZV VDY
ZEHBRIAEL LY, HSICHERTE LISV, #
DREMZDDICKRBEDS X U MRSA 12 & 2 BREHEND
29 RIBHIINEZBEOMBEL LD S, KERELIHE
NEHTHLORELDTHLEVILIELET, BitEL
LEBREROEHIMEBTLHRLACEODDVE-T, &
BRAEBRRENEL AONB X ) IZ% 572, MRSA 22
WTRERY FYREICHBHHEENOFVE 3 kot

7 2 ARREWMBRNEROBTELHVLNTE LI EHE
DHEMO—HTHHLEILNTVE, ChORBABIT
MRSA BRSENHE, ERTHYLEFNIXBRONATVED
T, +2LERHREBIL-DICRAEROFALED 1
DDLKEEZOND, TTIZ, RBREAICHNTS -577%
LEET I )RR, %6IC MRSA XNT2 B-57
Y LERL, p-52750%L ¥/ ur¥E, fosfomycin
(FOM) & %\ ix minocycline (MINO) Z ¥ L DGrRIZH
T2 DBENRALRLT, LAL, /0L
FOM : DR RICOWTORE I PRV,

4E, RBE B LU MRSA BESEIIH T 55 L ViR
D12 LTHAREORZZ 7V u%x /) ur¥k (DNA
gyrase FHEH]) & FOM (R7F ¥ 754 vy EREEH)
L DOBRRIR % in vitro B XU in vivo BEEFNVERHVT
R LREF - 2ARER-OTHRET 5,

WETPREMET 7T TESH2 5
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I. BRIV

1. BRI K

Ofloxacin (OFLX), levofloxacin (LVFX), enoxacin
(ENX), fleroxacin (FLRX), sparfloxacin (SPFX),
“C-sparfloxacin (specific activity: 7.5 uCi/mg,
4C-SPFX), temafloxacin (TMFX), OPC-17116,
imipenem (IPM), MINO, ceftazidime (CAZ), FOM,
arbekacin (ABK), gentamicin (GM) B & U van-
comycin (VCM) % w7,

2. AWK

RIBEHARZEZBHRBES L CBORED
RESRAEBRE LY 1991 SEICM ok 34 kB &
UBEREKRZ AV, MRSA iXRIWRHBEDEMNE
XY 1991 FFICHME N bk 97 Bk & FABER K ¥R
EWEYE, RRKEZEZRIREPRREZS IV
EV— AR Y 5 Stk AV,

3. EHRZHEE

HAEORZHREE L H R FREEIITEE I
Lo,

4. RBEBIV MRSA IN¥TAH7VFuX/ uy
#l & FOM @ in vitro PERXI R

FERRATRBES L U° MRSA ML, #HKR7
viaxsary 5 @oEMT, bolk bEh/: MIC &
xRl SPFX 2 ERL, RBRE 22 kB XU
MRSA 32 #iZx¥$ 5 SPFX & FOM L DPtH%E %,
checkerboard 2 X ) ®&f L 72w, SPFX & FOM ®
2 EFRRAZ - NVICHAEGDbYE, % plate ICAR,
Z® EIZ Mueller Hinton BX3E#%2 Mz, BREE,
10 CFU/ml ([ZREL :##i %, £4 O plate LI one
spot (10u1) #ML, 37C T 18 BFRIERE, £XA
DEMB X UHHAKED MIC » 5&/MD Fractional
Inhibitory Concentration (FIC) %X&X X h Hili
L, <05 #HEHE, >05~=<1.0 zHMIER, >
1.0~=2.0 #470, >20 #&HL L7

PR DOEH A D MIC +
HRs DEH A O MIC

A O¥EH B © MIC
B D ¥EH B O MIC

5. Invitro BRE1ER

#IBE 4 kB X MRSA 3 (kO ZhEIZFI4 I
Mueller Hinton broth ic—H&HH# %, 37C T—&H
EH, XOICAULERIHIEZER, 10~10° CFU/ml
F WS e, FORAT SPFX 38X FOM DB
Wb HVIZHA BN, 37 C TIREFZEL, 3, 68
FU 24 BRIH ICARBE AR L CHMiRE ROBE
fEH 2 ATz

6. EBRNAMRM <7 ADER

WK TOHMAREEZY Y ARRERTHIATES

FIC index=

EFVELT, BMBRBRYT I A EERLL. LRY
Wit ICR Riiw 2 (5~6 AM, #K 23~26g) *
M L7, BMMmIRMY <7 R it cyclophosphamide %
WAL, < RBEENIC 300 mgkg 1
BECEOHERLA, &5 4 HEICREMMLOB0R
BI MM, 7% b 6500 cells/mm® RiM L % h EHM
D 110 UTISRP Lz, HRBIGEFOHRBHICEH
L, SBBICIHZZIERLANVETHEL

7. FH| O RBYPsB%) R

1) WEWREFNVTONWRR

TYRAEBRMUERRICHC - EKIE P. aeruginosa
No. 12 (¥ / o v I&%Z¥#), P. aeruginosa KP-62 (¥
Ja vitE#k), MRSA GP-32 (¥/ u Bl B
XU MRSA K-1 (/o r@tEtk) THb. choH
100% DY AR LT HEN R EE T ERY
FREBTRVWAL, ZORREZHMNKRRPITIAD
BRAICEAELL, T4bbEEMIANRERE
fli& % 5 cyclophosphamide 5 4 HHIZ, €h¥h
P. aeruginosa No. 12 Tix 1x10? CFU (100 IDs), P.
aeruginosa KP-62 Tit 1x10* CFU (100 IDs),
MRSA GP-32 Ti3 1x10® CFU (100 IDso) B X T
MRSA K-1 TiX 1x10° CFU (100 IDs) BREMIZ<
T ABRAICERE (18 5~10 1K), REO% 5 KE2
Sv7L, Bz ERE S, HEHE%E3, 8, 24, 30,
48 B XU 54 BB IC SPFX & FOM # Zh Fh Hish
BIURRCHERAEZS L, 5ERF /0 ¥8X
* FOM 3#0O#%k5, 20MmoERIIE TFTIESHL .
B¥e 5 HHICHAE2HHL, TofmzZRBETI
NAC (%Hf) £X¥E#IZ, MRSA Tt Staphylococcus
medium 110 (Difco) EREEHMICA Y » 7L, —HE
x%, HORBFOFELHEL -, EDw il 50% O
TUAYTHHERIBONIERNRGREL, &5
BEBIC Probit 22X Y, 20 95% DEHBERE
Litchfield & Wilcoxon #:* TXRHEEPHZRLHE
L7

2) ZHBRPREFNTOHEHE

ERNEZHBYSE X P. aeruginosa KP-62 B X U°
MRSA K-1 %8 100% D7 A% TCHLOIHEE L
T, Th¥h 3x10° CFU 8L 3%x10® CFU (10
LDs) < 7 AREKRMNICHEME (1 8% 5~10L) L,
BEM% 0, 6, 24 BXU 30 BFAJHIC SPFX BX U
FOM % ZhZh ¥ - 3R EES L, BR§7H
HICRYADAERY*BEL, AHE I AB»LEH 2
HIE L7,

BHHBEL, BEBREFNVTREAROE»LD
BHEAEY, 2HFREEFNVTRFEHABFOEFEE,
BEADEBBOZNALOME ) KEVHEEL AR E,
FREDOHEIHMIE, THLALEEEZEREAEL

Tz,
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8. ¥ ELALMZIETR

LRORBBRABWERT 2bH, P aeruginosa
KP-62 ## & U* MRSA K-1 #IiC & 2 ZRKWEW &£
<7 A2 SPFX & X U FOM WM E 7= 13 #| 0 Bk A%
EE¥mp3RMA LY 1 H2E3 HMIT, BR5H
HICHZHMHEL, MBI THI 74 YOREAER
L, H.E. R 2 HMRTHRL 2

9. P. aeruginosa KP-62 # & U MRSA K-1 Ok
PO “C-SPFX OBLY ;A&

¥/ 0 /#ED P. aeruginosa & U° MRSA o0
% SPFX & FOM L OGARROMEEXHLM:CT S
7=®, P. aeruginosa KP-62 i & Uf MRSA K-1 # W
T “C-SPFX (specific activity: 7.5 uCi/mg) DHWitkN
~ORY Ak % M7, P. aeruginosa KP-62 3B & Uf
MRSA K-1 %% 37 C T—HE#H%, £ORHAD 2 ml
2 Eh£h 30 ml ® Mueller Hinton Broth (Z8:H, 37
C T4RHERLAE. £OWHZ 1 m]l 772 eppen-
dorff tube {23 L, “C-SPFX @ 1,000 ug/ml DM
% 10u] BBGEML, BE 10ug/ml & L7, 0,
4C-SPFX & FOM \¥*hd 1,000 ug/ml DB % ETh

& 100 — Sparfloxacin

et — Levofloxacin

[ .

;‘g -~ Fleroxacin A
'E 80r = Temafloxacin /i
. <1
I OPC-17116 5
o

£ 60f ‘
‘s

r= S I

3

g  40F

Q

& i

(3 h

> H

<] 3

= 20f i

15} . 2

0 M L It A 2 L L " J
005 02 078 313 125 50 >100

i 10 ul FEEMT 28 & MMkOENEkD FOM T 2
BefgALER I SPFX 2iEMT ARERT .o ChOE
Fh#h 37°C ® Water bath TH%L, 5 10, 20 8
S 30 HRICENEFNIGERENMERIL, 12,000 rpm,
5 SMKiti, Liwe®RIIRE, WiLH#IC 2% O SDS
% 05 ml MR H—FEIFH—TRIMBL, HA
R, BUIEY: (RIM) @EL, WEAICIY
BhEnie C-SPFX ke 2Rk L 7.
II. & ?

1. Bt

WA 34 RICHL, WTFhoX/ o %d MIC
12.5 ug/ml BA EOMEKD 40~50% B Hi/: (Fig.
1)o CAZ BLU'GM TizEN¥h 10% BIU 20%
ORYEHRERD A, IPM TRREEEREBOZH S,
ZERFROBKMB L Y WS/ MRSA 97 &icH
THEHAMEDND MIC RRES%¥ (Fig. 2) iCBVT
VCM 3 X U ABK Tit 12.5 ug/ml ML EORE%E B
ZHoft. SPFX Tl 12.5 ug/ml U LORBEKIE 1%
I, FoMoF /) o EBLUIPM Tik 10~30% i<
Bd=o

100 : .
— Imipenem //
" — Ceftazidime /
80 - Gentamicin ;

Cumulative percent of strains inhibited (%)
3

—

0 N 2 " 1
0025 01 039 156 625 25
MIC ( ug/ml)

Fig. 1. Sensitivity distribution of clinical isolates of 34 strains of Pseudomonas

MIC (ug/ml)

aeruginosa.
& 1000 .
3
2 - P e {
3 80} / //
'E 17
. i
I - ZZa
5 6o / e
b2 H i
=} /
E / J /  — Sparfloxacin
é 401 /,/ i " — Levofloxacin

H
4 /'I - Fleroxacin
.g 201 / : = Temafloxacin
§ I N R — OPC-17116
o Pl
S H
. SIS TR N SRS WA SR SU S

MIC ( ug/ml)

0L . )
0.0125 0.05 0.2 0.78 3.13 125 50 >100

g 100 s
E ''''''' /ﬂf K.
-E 80t ,'/ E
E s
2 60
a :
=]
-
g — Vancomycin
; 401 — Arbekacin
'g F —- Minocycline
:‘5 20 Imipenem
it
oL it N S RS
0.01250.05 02 0.78 3.13 125 50

MIC ( ug/ml)

Fig. 2. Sensitivity distribution of clinical isolates of 97 strains of MRSA.
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Table 1. Combined effect of sparfloxacin with fosfomycin on
Pseudomonas aeruginosa

No. of No. of strains (%)
Organism strains FIC index
ueed <05 >06~s1
P. aeruginosa 22 18 (89) 9 (41)
MIC (u g/ml)

Strain SPFX FOM SPFX/FOM FIC
no. alone alnoe combination index

(A) (B) (A/B)
PAO 505 (sensitive) 1.56 50 02/626 0253
PAO 515 (gyr A) 125 50 3.13/12.6  0.500
PAO505Q1 (gyr A) 125 50 3.13/ 6.26 0.376
PAO 505 Q2 (nal B) 6.25 50 1.56/ 3.13 0.313
PAO 505 Q3 (nfx B) 125 50 3.13/ 625 0.375
PAO 6002 (nal B) 6.25 50 1.56/ 6.25 0.375
T-653 0.78 25 0.39/ 6.25 0.625
T-656 0.78 100 0.0125/50 0.516
T-661 0.78 3.13 0.025/ 0.78 0.282
T-668 0.78 100 0.0125/50 0.516
T-670 1.56 50 0.0125/25 0.500
T-671 3.13 50 0.2/25 0.560
T-674 0.78 50 0.2/12.5 0.506
T-675 1.56 50 0.2/12.5 0.378
T-676 0.78 50 0.0125/12.5 0.266
T-678 0.78 100 0./12.5 0.253
T-680 1.56 100 0.2/25 0.378
T-683 0.78 25 0.39/ 0.78 0.531
T-684 0.39 50 0.1/12.5 0.506
T-686 3.13 50 0.0125/25 0.504
T-698 0.78 100 0.2/25 0.506
KP-62 6.25 25 0.39/ 6.25 0.312

SPFX: sparfloxacin, FOM: fosfomycin

2. SPFX & FOM @ in vitro $f FI%h R

RIBE 22 thehWH OB CHEFHR (FIC index: =
0.5) % 13 ¥ (59%), Hm#IR (FIC index: >0.5
~=<1.0) % 9 ¥ (41%) \Z&Z¥»7: (Table 1), T4b
LEWT, MAOKHMRYEZD b7, P. aerugi-
nosa PAO 515, P. aeruginosa PAO 505 Q 1 @ gyr A
ZERE¥%B XU P. aeruginosa PAO 505 Q 2, P. aerugi-
nosa PAO Q 3 %t 5 UFIZ P. aeruginosa PAO 6002 D&
BAUZREICHTL2WEAFAICE S FIC index &
0.313~0.5 OFHICHAHL, F/ 0 rBERIIHLT
bREF MR RER L. —F, EIKRTHED MRSA
32 Bicxt4 % SPFX & FOM @ FIC index i 0.127~
1.0 2oL, HESEL 14 %k (44%), HIER%
18 ¥k (56%) 2% (Table 2), BB THOENLF
iz, 2k CHEAOFAMRIZD LN,

3. Invitro RE{EH

P. aeruginosa PAO 505 (R3tE#k), PAO 505 Q 1
(gyr A), PAO 505 Q 2 (nal B) BX U KP-62 (¥/

Table 2. Combined effect of sparfloxacin with fosfomycin on

MRSA

No. of No. of strains (%)
Organism strains FIC index

used 0.5 >0.5~51
S. aureus
(MESA) 32 14 (44) 18 (56)

MIC (ug/ml)
Strain SPFX FOM SPFX/FOM FIC
no. alone alone combination index

(A) (B) (A/B)
K-1 12.56 6.25 0.025 / 3.13 0.502
K-2 125 25 156 / 3.13 0.250
K-6 6.256 100 0.0125/ 50 0.502
K-10 6.25 12.5 156 / 3.13 0.500
K-13 25 50 6.25 / 125 0.500
K-15 6.25 25 1.56 / 6.25 0.500
K-17 6.25 6.25 0.025 / 3.13 0.504
K-19 12.5 100 6.25 / 125 0.625
K-20 12.5 12.5 1.56 / 6.25 0.625
K-23 6.25 100 3.13 / 25 0.725
K-25 0.05 100 0.0125/ 50 0.750
K-28 1.56 100 039 / 125 0.375
K-29 12.5 25 039 / 125 0.531
KO-13 3.13 200 039 / 50 0.375
KO-15 6.25 25 0.0125/ 125 0.502
KO-40 6.25 625 156 / 156 0.500
KO-43 6.25 200 039 / 50 0.312
KO-48 6.25 50 156 / 125 0.500
KO-52 6.25 100 02 /50 0.532
KO-54 6.25 200 1.56 /100 0.750
KO-72 0.05 100 0.025 / 12,5 0.625
KO-80 6.25 100 0.0125/ 12.5 0.127
KO-90 6.25 625 039 / 156 0.313
N-2 0.1 800 0.05 / 50 0.563
N-5 0.1 50 0.025 / 3.13 0.313
N-7 6.25 100 02 /50 0.532
N-8 6.25 50 313 / 625 0.625
N-9 6.25 25 1.56 / 125 0.750
N-10 12.5 50 0.0125/ 25 0.501
N-14 0.1 800 0.025 /200 0.275
GP-6 0.025 25 0.0125/ 12,5 1.000
GP-7 0.05 25 0.0125/ 3.13 0.375

SPFX: sparfloxacin, FOM: fosfomycin

o EtEE) Cx L, SPFX 3 XU FOM @ 1/2 MIC
REZZhZhEME - FRFFRE, 3, 6 BXUr24
R ZICERBEZBMEL L (Fig. 3). P. aeruginosa
PAO 505 %% LT SPFX (1/2 MIC) BishCit 3 B
HMT1A—Y—HRBEIFBIL, TOH 24 B3 ClE
BERILARXVOAEBRETH o7, FOM (1/2 MIC) Hish
Tid 6 M H I CRAFHIRRRI LA, F0%
BEAWML, 24 BTt Control & X3 %A 57,
MAOHEATIE 6 REE CERRBBRHEh LR E
HEBRRAER 22D,
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-

4;401

PAO 506 Q 1 (gyr A)

g - Control

SPFX 8.25 ug/ml (1/2 MIC)
[ — FOM 25 ug/ml (1/2 M&"'
7 | — SPFX+FOM

24 0 3 6 24

Incubation time (h)

136
PAO 505
g - Control
SPFX 0.78 ug/ml (1/2 MIC) .~
8 [ — FOM 26 ug/ml (12 MIC),*
Eo 7 | —SPFX+FOM
3 ol
3
g B[
cl
R
3 -
2}
1 2
0 3 8
PAO 505 Q 2 (nal B)
10 Control
o |~ SPFX3.13ug/ml (V2 MIC)
" — FOM 25 ug/ml (U2 MIC)
® 8 [— SPFX+FOM
S 7
2
@ 6
o
9]
= 5
s
> 4
3 -
2
1

KP-62
9 Control
) SPFX 6.26 ug/ml (/2 MIC)
B ' FOM 25 ug/ml (1/2 MIC)
7 | — SPFX+FOM

' 1

0 3 6

24 0 3 6 24

Incubation time (h)

SPFX: sparfloxacin, FOM: fosfomycin

Fig. 3. Time-killing curves for sparfloxacin and fosfomycin alone and in
combination against Pseudomonas aeruginosa.

P. aeruginosa PAO 505 Q 1 (gyr A) Tix SPFX
(1/2 MIC) BLU*FOM (1/2 MIC) B Cix 6 RfH
TTCRAOWHMEIHI L2225, Zo%k, BEEEE®
ICHRE L, 24 BERITIZAR BT Control &IZIZFL X
WIZE L7, BFHB T Control IZH L, 3 BFET 2
F—¥—, 6 RETILICHAL, 24 B TCIIREBE
hae ) EHLZREERZ 2D

P. aeruginosa 505 Q 2 (nal B) | P. aeruginosa
PAO Q1 & [A#i= SPFX & FOM o 1/2 MIC & & 0Bt
HTREEROHB»P RO Hhiz,

P. aeruginosa KP-62 (in vivo BB:Bi#IREBRAF /
O viitE#R) 128 LT SPFX (1/2 MIC) HMiTI 6 B
I Control IZHA~RT 2 +— ¥ —HHEIH L7225
24 BRI CREFRMBEOL AN I THAKBL, HiY
MAED b7z, FOM (1/2 MIC) BTt 3 BT
WA 1 A —F—BT LA, Z0%, ML, 24 K
i Tid Control LR LXWIZEL ., WHID 1/2 MIC
BREOCHATINEEAL HITEAFRKOBRLHEAD S
h, 24 RETREFRIRBEhZL), EHLE
HIERAAZD b Iz,

MRSA N-5 (¥/ 0 R #k), K-1 (in vivo %
BiRABRA Y /o tilk) BIUFK-2 (F/0vi
tE#k) (X T 2ME (Fig. 4) Tid, SPFX B ¥
FOM o 1 MIC BEHEMTIIVWThOBE#TS 6 BFE
FCHENRA LIS, Z0OBIIEMELE, A0 1
MIC BEOHATIILHICB VT 24 BRI, AR
BRHBEh R 2), EHLBREEA ZD SR,

4. In vivo BHBHA%I R

Table 3. Effect of sparfloxacin and reference drugs against the
ascending pyelonephritis caused by Pseudomonas
aeruginosa No. 12 in leukopenic mice

Drug EDsw (95% confidence limit) MIC
(mg/kg/dose) ( ug/ml)
Sparfloxacin® 2.2 (1.1- 4.4) 0.39
Ciprofloxacin® 1.8 (1.1- 3.0) 0.1
Ofloxacin® 6.5 0.78
Enoxacin® 45 (2.8- 7.1) 0.78
Fosfomycin® 104 (5.7-17.7) 25
Gentamicin® 34 0.78
Imipenem® 2.9 (1.5- 5.3) 0.78

* Orally, » Subcutaneously
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N-6 K-2
10 _---- Control 9 Control
0 - SPFX 12.6ugml (MIC) /|~ SPFX 12.5 ug/ml (MIC)
" — FOM 12.5 ug/ml (MIC) 8 I'— FOM 12.5 ug/ml (MIC)
w8 - — SPFX + FOM 7 | = SPFX +FOM
S 7}
st S/ 1 .
% st .S e
; 4 .............
3
2
N .
0 3 6 24 0 3 6

Incubation time (h)

SPFX: sparfloxacin, FOM: fosfomycin

Fig. 4. Time-killing curves for sparfloxacin and fosfomycin alone and in combination against MRSA.

Dose
(mg/kg/dose) Percent eradication from
SPFX FOM the kidney

0 20 40 60

T T
25+6.25 _—

12.5+6.25

6.25+6.25

25+3.13

12.5+3.13

6.25+3.13

i

MIC ( zg/ml): SPFX 6.25, FOM 25
SPFX: sparfloxacin, FOM: fosfomycin

80 100
v Evaluation
B SPFX alone
] ‘“synergy
B FOM alone
] “synergy  [SpFX+FOM
combination
*synergy
] “synergy
“synergy
“synergy

Fig. 5. Combined effect of sparfloxacin and fosfomycin against ascending
pyelonephritis with Pseudomonas aeruginosa KP-62 (quinolone resistant
strain) in leukopenic mice. Asterisk shows that the combined rate of eradica-
tion in kidneys is significantly different from the sum of the eradication rate
.in kidneys of each single agent with a P value of 0.05 by the Fisher exact

method.

1) 7 RARBERET NV

(1) P. aeruginosa No. 12 i §5F /0 X0
EDsoﬁE (Table 3)

P. aeruginosa No. 12 (BZH#) ICX BT 7 AER
KB EFLICHNT S SPFX, CPFX, OFLX, ENX,
FOM, GM B& U IPM @ EDx ZZHhEh 2.2, 1.8,
6.5, 4.5, 104, 3.4 XU 29 mghkg THH, wih
DEFLBEHBRTHMHUESZD Sh, T CPFX,
SPFX & & OF IPM 2N 7= BREB BRI R 2 R L7

(2) P. aeruginosa KP-62 ®IZ#$ % SPFX &
FOM & D 8:RZIR

® BERH»SAHER (Fig. 5)

P. aeruginosa KP-62 (¥ /0 rithtk) I2&5H<Y
AEBHEEFRICBITS SPFX 25, 125 LU 6.25

mgkg YHEETOT I ARG LOFOHERIZIEL
Zh 40, 20 BXU 0% THo-7c FOM 6.25 BV
3.13 mg/kg B G TORMHEAFIIEhZN 20 B&
0% Tho7zo SPFX, FOM OB 5 Cld+4%
MREBBONL 57 —F, SPFX 25, 125 BI U
6.25 mg/kg & FOM @ 6.25 mg/kg & DHATENER
100, 100 B XU 60% DEHEEIE LN/, SPFX
25, 12.5 B LT 6.25 mg/kg & FOM O 3.13 mg/kg &
DOBEATENRENR 90, 70 BXU 60% DHEiEEEHH
Hh, SPFX & FOM OWIFNOHAESOERIZBWVTYH
HERF LN,

@ HomBMBFENHR (Fig. 6)

RBREMNBBEOFCIITEL, ME BREC»ITRE
BREZES BRI BDON, BUNLBLEREEZR
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LTwaoe SPFX (25 mg/kg) & FOM (3.13
mg/kg) O WAL MO 3T b 5L T A
T B OB I AW © UGB A R O i
Moo 2o Wi SOENIREDPRZAE B e id 70 <, DEI
WA AL

(3) MRSA GP-32 OKZHH) (2T LHMED
15 fli (Table 4)

SPFX, FOM, ABK #L0° VCM @) EDw I3 Eh#
2.5, 13.6, 4.4 3 LU 8.8 mgkg T IFNOKAL
{i % % s L2 h%, 4542 SPFX 45 & OF ABK A1)
T!\&“‘»’WJ‘H"X’JM?"IW” ")ﬂf.'o

(4) MRSA K-1 #2492 SPFX = FOM & D {fH]
IEN

DA S A (Fig. 7)

MRSA K-1 (¥ 7o @l ¥ 24+ 2 SPFX 25,
12.5 45 £ OF 6.25 mglkg WAL L TOMNIFIZENRE
20, 05L00% Th-,7: FOM 6.25 3 L 1¥3.13
mg/kg WAL TO WML I EhFh 40 BE U
20% T, WENL WP T et onsg

Table 4. Effect of sparfloxacin and reference drugs against
ascending pyelonephritis caused by MRSA GP-32

in leukopenic mice

Fig. 6. Histopathological changes in kidney tissues from
mice infected with Pseudomonas aeruginosa KP-62.
Kidney sections were stained with hematoxlin and

eosin. (A) A kidney section from infected-untreated ED. 195% confidence limit) MIC
mice on day 5 after infection. (B) A kidney section Drug Cerfgldose (ug/mb)
from infected sparfloxacin (SPFX) (25 mg/kg)
-treated mice on day 5 after infection. (C) A kidney Sparfloxacin 25 (14- 26) 0.05
section from infected fosfomycin (FOM) (3.13 Fosfomycin® 13.6 (5.0- 37.0) 12.5
mg/kg) -treated mice on day 5 after infection. (D) A Arbekacin’ 14 (21- 59) 0.39
section kidney from infected SPFX (25 mg/kg) + Vaiiebiiyin® 58 (3.7-10.3) 7S
FOM (3.13mg/kg) -treated mice on day 5 after
infection. magnification, X 28. * Orally, ¥ Subcutaneously
Dose
(mg/kg/dose) Percent eradication from
SPFX FOM the kidney
0 20 40 60 80 100

B s pa e e . T 1 Evaluation

25+6.25 & B B SPFX alone

N S o : *synergy

#

T B FOM alone
o = 'SYMETEY  SPFX+FOM
6.25+6.25 | . combination
synergy
25+3.13 -
‘ I synergy
125+3.13 D— "
F—— B ] synergy
6.25+3.13 N — .

MIC ( ug/ml): SPFX 12.5, FOM 12.5
SPFX: sparfloxacin, FOM: fosfomycin

Fig. 7. Combined effect of sparfloxacin and fosfomycin against ascending
pyelonephritis with MRSA K-1 (quinolone resistant strain) in leukopenic
mice. Asterisk shows that the combined rate of eradication in kidneys is sig-
nificantly different from the sum of the eradication rate in kidneys of each sin-
gle agent with a P value of 0.05 by the Fisher exact method.



VOL. 45NO. 3 Mmma‘a& " MRSA (= kf’#‘

Histopathological changes in kidney tissues

Flg 8.
from mice infected with MRSA K-1. Kidney sections
were stained with hematoxlin and eosin. (A) A kid-
ney section from infected-untreated mice on day 5
after infection. (B) A section kidney from infected
sparfloxacin (SPFX) (25 mg/kg)-treated mice on

day 5 after infection. (C) A kidney section from
infected fosfomycin (FOM) (3.13 mg/kg) -treated
mice on day 5 after infection. (D) A kidney section
from infected SPFX (25mg/kg) + FOM (3.13mg/kg)
-treated mice on day 5 after infection. magnifica-
tion, X28.

Dose
(mg/kg/dose) .
SPFX FOM Survival rate (%)
0 20 40 60
25+6.25 - o ] :

6.25+6.25 E_

25+3.13 [

L FOM * wﬂl 11k A 375 139

A7z, SPEX 25, b b & 6.256 mglkg £ FOM
6.25 mgrkg = OPINITOMD ORI EHKIEEFRLZR
100, 80 1L 80% Th-7:. F£7:, SPFX 25, 12.5
BLU6.26 mgkg £ FOM 3.13 mglkg L O TER
Zh 80, 70 L 50% OKNTKH¥ENL, WThO
LA O T OO Z Lo 72

2 FEOMPIMHLRR ) W (Fig. 8)

MO WS O RETIEWE A, BOPT, V2 PTZ AT THE
W 2 A1 ) BEAE AR O, MR 2 M A WE 9219 &
HKLTWwho, SPFX (25 mgkg) & 5w id FOM (3.13
mg/kg) O WHEE R OPH B TIE b A O IL T A
VHTAEBEYEF AT RO ATUL ) AURR BB B KD Y 7% S
Wl o Zeo MR OPENIED PRI IEW] E AT B 1L 1%
<o DR R HEAN RS 7z,

2) I ARYIEYE TN

(1) P. aeruginosa KP-62 ¥4kl T SPFX &
FOM i JH %h %

P. aeruginosa KP-62 (¥ / 0 Yiif¥hkk) m&ide€ 5L
\2BIT % SPFX 25, 12.5 B X1 6.25 mg/kg Hishix';
TOEAEFIZENRZN 60, 30 BLU 10% Th -7
FOM 6.25 13 X O 3.13 mg/kg Wik ' Tz ZhZh 10
B 0% Tho70 -+ ), SPFX 25, 12.5 BX ¥
6.25 mg/kg & FOM 6.25 mg/kg £ DTz FhZh
100, 80 BX U 50% Dk &R L7z, 7, SPFX
25, 12.5 B XU 6.25 mg/kg & FOM O 3.13 mg/kg &
DHFHTENEN 80, 70 B LU 50% D/EAF$% 5L,
WTEROFHIRECBOTL F 42O SO EfERD
fikh b K&, HERELHSONA (Fig 9),

(2) MRSA K-1 #4£Hilf T SPFX & FOM D H

125+3.13 _
o

6.25+3.13 I

MIC ( ug/ml): SPFX 6.25, FOM 25
SPFX: sparfloxacin, FOM: fosfomycin

FURS
80 100
———1—— Evaluation
B SPFX alone
1 ‘synergy
B FOM alone
SYRETEY JSPFX +FOM
combination
*synergy
| "synergy
‘synergy
“synergy

Fig. 9. Combined effect of sparfloxacin and fosfomycin against systemic infection
with Pseudomonas aeruginosa KP-62 (quinolone resistant strain) in
leukopenic mice. Asterisk shows that the survival rate with a combination of
the two drugs was significantly different from the sum of the survival rates
with each agent alone with a P value of 0.05 by the Fisher exact method.
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MRSA K-1 (¥/ o rfittk#k) (<335 SPFX 50,
25, 12.5 B X ¥ 6.25 mg/kg WMk COLE ERITE
h&#h 80, 40, 0 BLU 0% TH-7o FOM 3.13 B
X Uf 1.56 mg/kg k5 TRENEN 20 BIUV 0%
THolo %4, SPFX 50, 25, 12.5 L LU 6.25
mg/kg £ FOM O 3.13 mg/kg L DHHATENEN
100, 80, 60 B XU 50% DA:EEER LA, T/,
SPFX 50, 25, 12.5 3 XU 6.25 mgkg & FOM 1.56
mgkg L OPATERER 90, 60, 40 BELUV 0% D
A fEEE/R LA, SPFX 50 mg/kg £ FOM O 3.13
mg/kg B & U SPFX 6.25 mg/kg & FOM 1.56 mg/kg
LoPAERE, WAOWThoHEBELELELD
HHBEETOETFROMEI D KRE S HEHRIFED S
i (Fig. 10).

5. P. aeruginosa KP-62 # & ¥ MRSA K-1 O Hifk

Dose
(mg/kg/dose)
SPFX FOM

0 20 40 60

Survival rate (%)

M~® “C-SPFX DL 1 A A

P. aeruginosa KP-62 #%I\Z “C-SPFX (10 ug/ml) %
MMM L 7<% 4, “C-SPFX ZH&NA 5 7#iC
162 pmol/cell WY A ¥ h, FnHk, HFHMIHR 30
%7 210 pmol 8L 7, “C-SPFX (10 ug/ml) &
FOM (10 ug/ml) %2 FFICEM LB, 5 2HOM
h AARIE 224 pmol, 10~30 7}#(C 1% 280 pmol Hifk
2 L7, FOM T 2 BeLBi#ic “C-SPFX :ifmL
7= 4, 5, 10, 156 BL U 30 iz EhEHh 214,
299, 281 # & V¥ 320 pmol MHANAHDAERTY
2o 4C-SPFX & FOM D [ilb¥ifini & ¥ FOM THiL
BLA%E, WFhoMERMAISBVLWTH SPFX M
ICHART, WHERAND “C-SPFX DR D AARIZEH
-7z (Fig. 11),

MRSA K-1 #i2BvWvTix, SPFX (10 ug/ml) Hisk

25+3.13

T T— T T !
50+3.13 _ 7 “addition

12.5+3.13 H__,-—‘
6.25+3.13 h

50+ 1.56 —

25+1.56

12.5+1.56

6.25+1.56

MIC ( ug/ml): SPFX 12.5, FOM 12.5
SPFX: sparfloxacin, FOM: fosfomycin

80 100
Evaluation
M SPFX alone
) *synergy EFOM alone
*synergy DSPI-‘X.+ FQM
combination
*synergy
] *synergy
“synergy
*synergy

no difference

Fig. 10. Combined effect of sparfloxacin and fosfomycin against systemic infec-
tion with MRSA K-1 (quinolone resistant strain) in leukopenic mice.
Asterisk shows that the survival rate with the drug combination significantly
different from the sum of the survival rates with each agent alone with a P
value of 0.05 by the Fisher exact method.

350 ( KP-62 1 FOM) K-1
@h premcuba on Wi oo with FoM)
B= 300 -SPFX*FOM . " reincubs \ B
5 . oM @ PrET
+F

ES e o [SPFF
@GE iy T e0 vs)
o8 2501 4 L goME™ L A (S st
Py / gpFR ﬂ“"‘o """""""""
o2 £ AN geED a\0
%5 200f 43 R
58 ’f

150} /

//
// (SPFX 10 ug/ml, FOM 10 ug/m) (SPFX 10 ug/ml, FOM 10 ug/ml)
100

0 3 6 9 12 15 18 21 24 27 30

0 3 6 9 12 15 18 21 24 27 30

Incubation time (min)

SPFX: sparfloxacion, FOM: fosfomycin

Fig. 11. Uptake of “C-Sparfloxacin by Pseudomonas aeruginosa KP-62 or MRSA

K-1.
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WINTIE 5 45#%IC 172 pmol/cell MY AT h, EDH,
R ORE & L IZEAERN~D “C-SPFX DI Y A R
AL, 30 121X 244 pmol MY AT 7, SPFX
(10 ug/ml) & FOM (10 ug/ml) DEESEINTIE 5 4
#OM Y AL RIE 226 pmol T, 30 4421k 283 pmol
WCE L. $7, FOM T 20 7RIS “C-SPFX
RRMLAHE, 5 10, 20 B XU 30 FROMBAN
OMY AALBRIZEREN 271, 326, 334 B35 & U 352
pmol TdH o7 MRSA K-1 O¥8& b, P. aeruginosa
KP-62 D4 L RIS, SPFX HMX b FOM %[
R & OF 2 RRERU LS L o8& D A% “C-SPFX @
BERANOB Y AHRHH 52 H - 72 (Fig. 11)o
III. ¥ 3

WE, AN, POHEARZ PVOBEWT
vigzma—%)u s EHlBE MRS, LW
BIEDHBICILC HVOh, FOENBRHRICE
D, BONEEL LTEELZNEEZEDL L) IR
7o TORME, ¥ /70y EXNELBHEINLIIL 2N
S>THF/UVEROUBBEENELRLEYDOOH
BEVWIMBEMRELTETWS, LhbiIF /o
HORBE R MRSA I3 &FHEBRICEWTHSTHM
LTwas=, i MRSA X, BIEEBERICEV
T, BRB%1EF (immunocompromised host) T® H
MABRLELTH-LIHENXKL, »o, BAEER
PEXIERITILPOMBLESTRE, hb
DBREFECHBIT2RBRERBICBE LTI, F0REH#EE
DHREX*HLIEXHETDHY, BRAMEOKHIE,
MEEORIEL Vo2 HEHEC, RERYETIIIREHE
EORHZHEHMIIHEL I EREBET LY, EREED
BENEDOTCEETH D, TO LI > THHEILE
WEEZHL, FOMRZHITHIICITRLRTRIE
Zohhv, ThOoMERIZE 2 RESEICH L THET
H¥ B E%EE LTHE Td IPM, CAZ, GM, TOB
¥, BEINTHHEREL LT VCM ® ABK %2 &%
Byohad, EBEOBKOETCINOXEMTHS
LAEMMEERL, POoREULHRTELINEVIA
TIRERYHL, F2C, ChoRBALELICLSH#
BEB OB VCERRECINEEOFAREN 1 2OF
BLhoThBY, EBHELOMAGDERRF ST
&7,

HEEOHHBREICBVWTREWOMEER, A
BOEWEEEHOXE, FHELREWITOVTHM
LRFABLETH S, BRMICITRBERRIEISHL
Tit GM+PIPC, GM+ CBPC % & ot F#t S,
MRSA B3« 2% L CTid FOM +CMZ, IPM/CS+CEZ
DHEBREOEASESREESA TS, LHIL, &
NSV TFhdEREZEARLTIHEAEDETHY,
MNkEEEBELLZBOETOHAICOVTER, +57
BRI EFE R ERA TRV, LERECT 7u—F

TARHIS, F/urEeRORAWKE 0BY 20
MR RET2HNTFRIR (57— 5 4W) 217
okl A, HAHMRELT FOM A% /0 %L b
Sl bENPHURER L2, ESTHF/ 0RO
BED=DIZ, kRN, MRSA DEKF>MHKS & U
KHREHRICSHT2 6 MO7 v 0% ) 0 0 MIC &
HERM LA, £, EFNHAEHRIZONVTS, &
IR Cix 3 M, MRSA Tid 4 flicoWT, £d MIC
SHERI L. ZOMR, REHRORBE KL
T, WRPO=2—F/0 X Tb+ TIZ MIC ¢
12.5 ug/ml YA L OWYEBRAH 50% % Lo, WELHH#E
ATWAILMHLNE 2ol HEMROH TN
HHOLDZHEILKNED, - 7202 IPM, CAZ &
LU'GM TENEN O, 10 BLU 20% ThHho7o —
5, MRSA I2BWTiX 12.5 ug/ml L EOREHIL
SPFX TikiZE A A ON oo, BOF /) oYy
K TlE 5~25% o oh, ¥ /70 ok, THEA
MeEsrBoohl, TabLEARET, 7r4oF
8 yOmTiE SPFX BV hICHER-HED
PETAILMREN, FCT, F/urELLT,
SPFX #®{RL, FOM & Dt RIZhR % ERNICKRETT
AT EIZLT X7, in vitro £EBE LT, SPFX &
FOM DHtA%h#E checkerboard B TR L 7K E, &
BHE 22 #k4 X U MRSA 32 #kicxt L, W& L DB
HE T MMERER L. S515, MEMMR
KBEIZTHBLRIBAE 4 kB XU MRSA 3 &iZow
TREFLAEZ A, WHI®D 1/2 MIC %5\ ix 1 MIC #
EOHHATERLBRBEEANED LN, BEIED
MBEBLUMRSA IZHTAF /0 8L FOM D in
vitro PERZIRIZOWTIZM S AS, NFLX & FOM ¢
MABDLETHED L VIZHNBRELZHE LTS,
ZLT, ZHMHEORBERES L UF MRSA (X 5K
RYSEICFABOER OB RARELITo 2L A, 10
9 RNERTHoLZLEZHAELTVS, D
DOEITIZ, EBEHBET L LT checkerboard D&
DEEMERSh, EFESOL ) ITHMBRICBITS
Rt zahTuivn, EHELIZ T, BHRICHEH
RohZoHLOHEL LT, RBEDH S\ iz MRSA
PRIELTIRBBIVZEREEFVIZBNVT,
in vitro T? SPFX & FOM t DH#F T /-3 Hmz R
A3, in vivo ICXBLE N B2 EH 2 EBRHAMKRK <
TRAERHVWTRE L. AZBRTIE, ¥/ 0 vtk
FHW, ZO#E, SPFX BXU FOM ¥k 5 ¢
T EREOBON LIS DIIHL, WMEHRATH
O BREBHMROMBIERZ SN, CORES,
5, BMRBICHMEH RO CHAMNRZRET
HIENHERESH, Lard, BREGHEOETLLY
REBVLTHERRREZREIL TR L VIEELS
BTCENERZEI LA HEShS, BEBIC,
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CNOHRAMROBEEHOMITHIEEZHMNICF
7 0 Vit P. aeruginosa KP-62 ¥ & ¥ MRSA K-1
2B+ % “C-SPFX OWHN~D Y AH % Bt L7
SPFX & FOM % [IR&IN L 2= 44, SPFX % BT
MLAHEICRL, WTFhOoBEKTLHAEA~ND
UC-SPFX DM Y AR BRI ONICED o o MO ITAR
B DOBANAD NFLX O AAKBRT “C-NFLX
EH 2 REMIATIC FOM %2 {EH & €% &, “C-NFLX
YA E BRI R T, # 1.5 & “C-NFLX AWtk
HANBLY A 2A, NFLX & FOM % RIS/ &
7 %Aid NFLX L (ZIZE LRV OR Y AR TH
S ERMELTVDEY, SHOEZFLOEMTD
MRSA K-1 #%Tit SPFX & FOM O RIK&M&E b
FOM % 2 BERR0ICiN L A7 SPFX O Y AATL
EOBREIRMA -7z LML, P.aeruginosa KP-62 #
Tix, WERFERSEMLTD 2 RHEIC FOM %03
LTb, SPFX oM hAAdER>z%2<, 7,
MRSA K-1 B CHIRML 725 & T, SPFX HHIR
ICHEREZEHLMIZFOMYAAIIE»-7. Ch
OO, v ABREPHERTHA FREXS TE
N-BFHBRERL-BEZZ2EXADbESLE, ZOf
AT BRICGERT 25610, FAkks5zEAIE
LTBVWTELO2PZGWHOLEEDbNS,

FOM 25 ® peptidoglycan AR D% —A#
(UDP-N-acetylglucosamine-pyruvatetransferase)
ABRETHILEFHMONATVS, SHEOM R, FOM
OERICX VRIBHE B X U° MRSA DMl RE % 5%
¥, SPFX OWENNOEBREMSTLEL -2 & 2 HEH
&8, COZEPHEMRERTAA=XLD 1 DL
KBEEhD, EFLORIA TR, BEITIATO
SPFX 10 mg/kg #OHF G5BT A MHPIBEIIY — 78
BT 0.95ug/ml, AUCo-wniZ 2.0 h, ug/ml THYH, =
NoREBIIEREYADZFNREN 16 EB LU 14
BETholz (ML T— 4. COERRE<Y X TH
mAREEiie FTo SPFX #A& (1 H 1 [ 200 mg)
HERERFOMPRE (€—27 R 1.2 ug/ml) (EPLT
WEM, DT ERLYH, FHDERRTHEKTORER
ZTFHTEHIDIIRYIZIDTHAS L, SPFX
WCHEEREORBRRES LU MRSA 12X 5L bR
fiElZ, SPFX & FOM L DHHDAERITH % Z L HRH
Shiz,

— I, #BRE < MRSA i3 immunocompro-
mised host TEELREELZFIERI LTV LIX
<o Twab, 5ED cyclophosphamide LHIZ
LHHMKRBAT 7 ZATRBE Y ZICHRT, Al
RBUIKH 1710 ICHALTHY, RENLSREEEE
FVEVZD, KEFNVIZBWT, SPFX & FOM &0
PERARIBE S L O° MRSA 2L 2 EBRAREH 5\ it
ERBRIECH L TR LZHREZRLZCLELY, W

WHO A2 HF, FOMOELBBKYIC X bR
W% e D WS b T A O PRI AR X R A B DD B
e E NS, She, BEAZVTRbHED
BTy ACREREAMRERLIC LD LXK
TONRAEMCIEHTELIHMTHAAREEEVbOL
Bteshz, SBEKICIEAL, So6IRBETTO
f:u‘b%i—c‘/‘bo
W
BMEMZBICHAY, REZAMIZHBY ILE
A D= S T T SR L SR AIMY N S T
P 3 2+ ID0RE 150 1A 2 Bl K M G T Lo, )R R LR A 1
B, 7, HREITICHA)AES BT
AREE L2 RUEBR R I RATR R R
TR O ICAMEDTREBBRMB LK ICRE T
LEd,
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Combination therapy with antimicrobial agents of experimental Pseudomonas
aeruginosa and methicillin-resistant Staphylococcus aureus infections

Katsuhisa Nakata, Soichi Arakawa and Sadao Kamidono

Department of Urology, Kobe University School of Medicine (Director: Prof. Sadao Kamidono),
7-5-2, Kusunoki-cho, Chuo-ku, Kobe 650, Japan

We investigated the combined effect of sparfloxacin (SPFX) and fosfomacin (FOM) against
Pseudomonas aeruginosa and MRSA in vitro and in vivo. The in vitro combined effect of SPFX
and FOM was examined by the checkerboard method and analyzed using time-killing curves. The
FIC index of this combination against 22 strains of P. aeruginosa and 32 strains of MRSA
ranged from 0.253-0.625 and 0.127-1.0, respectively. From the time-killing experiments, the effect
of SPFX and FOM on 4 strains of P. aeruginosa and 3 strains of MRSA was shown to be syner-
gistic. The effect of SPFX and FOM in vivo against quinolone-resistant P. aeruginosa KP-62 and
MRSA K-1 was examined in ascending pyelonephritis or systemic infections in leukopenic mice.
Both SPFX alone at a dose of 12.5 mg/kg and FOM alone at 3.13 mg/kg in the ascending
pyelonephritis or systemic infection models with P. aeruginosa KP-62 and MRSA K-1 showed only
a slight or no effect. However, the combined use of SPFX and FOM at the same dose levels
showed remarkable synergistic effects, exhibiting 70% bacterial eradication in the kidney of
ascending pyelonephritis mice, and a survival rate of 70% for P. aeruginosa KP-62 and 60% for
MRSA K-1 in systemic infections. The uptake of “C-SPFX by P. aeruginosa and the MRSA after
concurrent incubation with FOM or 2-hour preincubation with FOM was higher than without
FOM. These results suggest that the combined use of SPFX and FOM may be clinically useful in
the treatment of P. aeruginosa and MRSA infections.



