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Piperacillin(PIPC) + Fosfomycin (FOM), Cefoperazone (CPZ)+FOM, Cefsulodin (CFS)+
FOM, PIPC+FOM +Tobramycin(TOB), CPZ+FOM+TOB, CFS+FOM+TOB D¢t %%
BERHE X D ORE L - RIME 2 VTR N LT HEER (FIC #¥& <0.5) X PIPC+FOM,
CPZ+FOM 35 X0 CFS+FOM o ftf T & h £h, 80.0%, 85.0%, 82.6% icBdpbhi, Lt
oL 2HF DA AHRIC TOB ¥ HBHENTAZ LT LT, SHLEHRYDRIBLIhT,

HEERIUERECH T2 2B XU 3AOHRAEHLETLE LV BREYRYR LI, KM
%t3+% CPZ+FOM+TOB D ##ifEMAx PIPC+FOM+TOB # CFS+FOM+TOB Iz it XT¥#
U<, 3H 3RS0 AHEIIX DO 108/ml 55 104ml iz, 24 FMETIZ 10)/ml ¥ TR
HLico SEFR > bOHERDEAAHRIIEE L IRERRIECHT 5 BKNEBEN

5 hbibhis,

HREIAMABRROTIEXRRETH 52, REN
RIREA BB TEITHEN Y bo>HEH R Vo
HERRERRETIE, BEORRHELEZELLET
Lt BEMRRRACSE L, BREHENO XTI,
FVFREYRENCABT > HELABREIh S, Hik
FoOBARELVBREYDRI VRNSIhBLERD S0 £
ICHMEARYEE T 5 FOM & CFS, FOM
CPZ,FOM &t PIPC Lo ftf, wXvchbo2H L
Ebr, MRENTCOEAARLZEET S TOB » %k
Bl 20fAHRERHLIEDOC, TOMKER
%T 60
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1. {ER¥EH

CPZ t PIPC XEIMLHETIHRN S, CFS ZRHEEK
&, FOM (1BIAME, TOB i1 MEH b RptY 2
MR BEEBLTAV,

2. (EREK

FEAFEFRNRALRET TR S8 L
7= Pseudomonas aeruginosa (Ps. aeruginosa) % Fj \»
1o

3. HEFEFAR

Mueller-Hinton Agar(MHA) (Difco) % B\, 3
WHERF = 2 8 (Checkerboard) ¥: iz X b, PIPC+
FOM, CPZ+FOM, CFS+FOM ¢ Dfiiadabh¥, X5
Z3KDEAEHLE L LTHIRD 2 KDL,
—#iZ £ #D minimal inhibitory concentration(MIC)

LUFo 0.25 pg/ml © TOB ¥ MU TCEE LI, =
hcv 7)) »3E (RIESEW, $BM7 27 2R /) T
BEREDO—FOS R Y — R SEEN L, —askE
BHREOZLhRFAERORPIRECEAEHLEAYR
»7z, PIPC, CPZ, CFS %5 X1t FOM i 0.5~100 pg/
ml D 2 Byps %K RMEE L L7z, PIPC, CPZ, CFS, X
U FOM @ MIC %, 6.3~25yg/ml, 6.3~25 pg/ml,
1.6~100 gg/ml 3s X O 3.2~100 pug/ml C# - -, TOB
i% 0.06~4 pug/ml @ 2 BYPEKMBEE L LT, 3R 23 %
X35 TOB o MIC iz FxhEh 1pg/ml 15 #, 2
pg/ml 38k, 4pg/ml 28, >4pg/ml 3KT Hot,
PHRFAD B3, HHAICY 3 HRFHIEATO fra-
ctional inhibitory concentration(FIC) & FIC i C&
bl, BLEL FIC FETREX R, FIC FHI
<0.5 #HFEM, 0.5<FIC &3 <1.0 ¥ HEER
F, FIC ##=1.0 ##iifem, FIC H¥ <0.5 0
BAYHERCHARER L LY, ZoERTIREHE
AR LIRS hich o1,

Table 1 i 2 Hl:s XV 3HBHAIZ X 5 FIC FHOR
BHEER LI Thbd A, B2HOAREHRIELS
BtRBROALRI L Z A IXAMOEATRL, A, B2
FofiadbRicCHlkme sz itk -»T, Sbiht
RABRD Zbhick Zhr¥% fHFTRLI, o Table
TO 2 FIpt RO R/ FIC Gfksiz, BLHGHHEN
ZEPTH-o7AKD FIC (Rltk R 0.37 & Lo b
i, 3FIptRREO B/ FIC k&2, A’ &0 FIC {&
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Fig.1 The coloniex within the suture
Table 1 FIC index calculation method with two and three drug combinations
A Drug
100 50 25 12.5 6.25 3.12 1.56 0.78 0.39 0
100 - - - - - - - - - -
50 - - - - - - - - - -
25 - - 7 + + +
12.5 - - + + +
S 6.25 - - A + + + +
a 3.12 - - + + + + +
2116 - - % + + + + + +
0.78 - - 7 + + + + + +
0.39 - - + + + + + + + 5
0 - - + + + + + + + +
The FIC index at point A in two drug combinations= 1265 + —%:0.37
. . . L _6.25 3.12 _
The FIC index at point A’ in three drug combinations= 20 + 50 =0.18
ik 0.18 L L7 a) FOM 12.5 ngiml
4 BHRC X BRI R b) CPZ 12.5pg/ml

D) HgEmhogEECNTHABER

Ps. aeruginosa No. 23 ¥ L O No.25 % MHB T—%
B3\, Ps aeruginosa No.23 i3 a)~c). e)~g), i)~
i) D%z, Ps. aeruginosa No.25 (1 a), d). e), h),
k) OERIc, EORKEL Y 108mlice B X 5
2T, 37°C TEEL, 3R, 6 KRB XU 24 Rtk
REBRAYRIE L, EFE i b0k AREL
t:o Ps. aeruginosa No.23 % X Tf No.25 ixf$ % 109
ml g4 FOM, CPZ, CFS % LUt PIPC © MIC
RERFh 50 pgiml TH»12o TOB @ MIC ik 12.5
rgiml T o oo

CFS 12.5 pg/ml

PIPC 12.5 pg/ml

TOB 0. 25 pg/ml

CPZ 12.5 pg+FOM 12.5 pg/ml

CFS 12.5 pg+FOM 12.5 pg/ml

PIPC 12.5pg+FOM 12,5 ug/mi

CPZ 12.5 ug+FOM 12.5 pg+TOB 0. 25 pg/ml
CFS 12.5 pg+FOM 12.5 pg+TOB 0. 25 pg/ml
PIPC 12.5 pg+FOM 12.5 ug+TOB 0.25 pg/
ml

2)  #APOERECHT S A DU

c)
4)
e)
)
g)
h)
i)
i)
k)
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HME L ITR X 30mm DOKfkEHK% Ps. aeruginosa
No.23 36 XTU° No.25 ORic—HBAZ - bD%
BB L Ui, SREY Fig. L iom L, —AUERL
Ps. aeruginosa No. 23 D@ % a)~c), e)~g), i)~
) DN, ¥ - Ps. aeruginosa No.25 O HMiH %
a), d), e), h), k) DAt 60ml A - - HHBEX
AR, 37°C THEEFEL, 3N, 6 M3 X UF 24 [
HBICARBREH S 2 KOMKREI DKL, 1ml DAL
ADA - 1 RBRERIC A, L, $keho Mkl
HEe, EEEYNE LI, BFxmLeyb0xrH
L Lizo Ps.aeruginosa No.23 3 L U° No.25 D #4
HicntT 5 KU BN © FOM, CPZ, CFS 3 XU
PIPC o MIC iz FhFh >800 pug/ml TH -1z, TOB
o MIC 3 >100 pg/ml TH » 1o

a) FOM 200 pg/ml

b) CPZ 200 pg/ml

c) CFS 200 gg/ml

d) PIPC 200 pg/ml

e) TOB 0.25 pg/ml

£) CPZ 200 pg+FOM 200 pg/ml

g) CFS 200 pg+FOM 200 ug/ml

h) PIPC 200 ug+FOM 200 pg/ml

i) CPZ 200pg+FOM 200 ug+TOB 0.25 pug/ml

i) CFS 200 pg+FOM 200 ug+TOB 0. 25 ug/ml

k) PIPC 200 ug+FOM 200 zg+TOB 0. 25 ug/ml
II. R B &K &

L iR - AMEC L H0EABHR

CHEMOTHERAPY

DEC. 1984

#iF% Table 2 {27k L1z, PIPC+FOM, CPZ+FOM
36 X ¥ CFS+FOM D frb¥ T, ARIEM%E 7Tk
Mz FhEh 80,0%, 85.0% LU 82.6% i={ &b
1o PIPC i FOM % ftf] L icBsD 8y FIC F¥ut
0.48 T#» »1co CPZ+FOM i L U CFS+FOM D f#f
Dy FIC Mz EhZh 0.42 13515 0.46 THh-
tzo PIPC+FOM, CPZ+FOM i X 1¥ CFS+FOM o
% 2 Fio A bz, 0.25ug/ml Of KD TOB % i
2B kitkoT, TXTOHK (100%) THEMRRA
(FIC #:%<0.5) »E»Hhtz, PIPC+FOM+TOB,
CPZ+FOM+TOB % X1* CFS+FOM+TOB 0 £y
FIC @8z Fh¥h, 0.30, 0.24 35 X1 0.27 T, 24
DEAB{HLRIZIENT FIC FRIZAEDPETAZHL
ﬂto

2. PEFRIC X R0 IR th

1) Hitkssshrh o AR T 5 0AHR

Fig.2 »% Fig.4 iZRL7X 5iz, PIPC+FOM,
CPZ+FOM 3 X1t CFS+FOM D tRC, 3B5EIER
X5 LB, 12 UHOEMESR 106ml % 104ml
26 105ml 2 ¥ THA Ltzo CPZ+FOM i X T¥ CFS
+FOM D#EAADLRTORMEAI¥S L, HEET
# (10CFU/ml LLF) &7c -1z, PIPC & FOM Dk
BhE THERTEICT 51012t 24 BRI - 12
RO ZEFD H24 Ab ¥ tAE D MIC BT o0
0.25pg/ml » TOB ¥ nx 5 Z&iZ X»T, CPZ+
FOM+TOB DOfia&b#i2, $%EKk 3 MM THRIEET
# & 7c b, —F CFS+FOM+TOB 3 X0 PIPC+

Table 2 Comparison of fractional inhibitory concentration indices in two and three antibiotic

combinations against Ps. aeruginosa

Drug combination pipc+FoM* | PIPCHEOM | cpz pom | CPZEIEOM | cpsipom | CFS1EOM
0.75 | 3 1 1
0.61 (20.0)° (15.0) 21(17.3)
0.52 | 1 2 1
0.5 | 9 2 6 1 9 1
FIC index | 03| 4| go0) | 3 10}85.0 | 1 8 we | 2
0.31 | 2 2 1 3 1 [ 8% 6
0.25 | 1 8} (100) 3100 | g [ (100)
0.24 3
0.19 2 9 6
0.15 1
FIC index range 0.25~0.75 | 0.15~0.50 | 0.31~0.75 | 0.19~0.50 | 0.25~0.75 | 0.19~0.50
Mean=+S.D. 0.48+0.13 | 0.30£0.09 | 0.42£0.13 | 0.24£0.07 | 0.4620.11 | 0.27+0.07
No. of strains used 20 20 23

¢ PIPC : Piperacillin, CPZ : cefoperazone, CFS : cefsulodin, FOM : fosfomycin, TOB : tobramycin.

® Numbers in parentheses represent percentages.
< FIC: Fractional inhibitory concentratio:,
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Fig. 2 :Bactericidal effects of PIPC+FOM, and
PIPC+FOM+ TOB against Ps. aeruginosa
No. 25 strain in broth (ug/ml)

| T FMlz.s,,—/
NN S

LW\ ‘
\\

\//\PIPC 12.5

PIPC 12.5+ FOM 12.5

PIPC 12.5+FOM 12.5
+TOB 0.25

Viable cell counts (Logyo CFU/mi)
w

Incubation time (hr)
AIC : PIPC 50ug/ml, FOM 501.g/ml

Fig.3 Bactericidal effects of CPZ+FOM, and
CPZ+FOM+TOB against Ps. aeruginosa
No. 23 strain in broth (ug/ml)

Viable cell counts (Log;o CFU/mI)

Incubation time (hr.)
MIC : CFS 50ug/ml, FOM 50g/ml

FOM+TOB DL A& Tik, HEE 6 BMTHEER
MeLicot,

2) #BRFOERBECHTHHBHR

Fig.5 5 Fig.7 iwRLiX 5k, PIPC+FOM,
CPZ + FOM, CFS + FOM, PIPC + FOM + TOB,
CPZ+FOM+TOB, % X 7° CFS+FOM+TOB D%
fheCiIEA UL 5 hREHRESE ORI, Thbb
ARAOEA A HRT, X UDHOBEREDO 10°9ml %
FE% 3B5RC 109ml 225 105ml ¥ THEA IR, 24

Fig. 4 Bactericidal effects of CFS+FOM, and
CFS+FOM+TOB against Ps.aeruginosa
No. 28 strain in broth (ug/ml)

Viable cell counts(Log,, CFU/ml)

0 3 6 24
Incubation time(hr.)
MIC : CPZ 50ug/ml, FOM 50.g/ml

Fig.5 Bactericidal effects of PIPC+FOM, and
PIPC+FOM+TOB against colonies of
Ps. aeruginosa No.25 strain within the
suture (ug/ml)

Cont. TOB 0.25
L Z
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-
\ FOM,PIPC 200

\., PIPC 200+FOM 200

2F PIPC 200+FOM 200
+TOB 0.25

Viable cell counts(Log,o CFU/ml)

3 3 6 24

Incubation time (hr.)
MIC : PIPC>8001g/ml, FOM>800ug/ml
BRER X5 &, 100ml 25 108ml ¥ THA RS
ZENRTEI,
II1. # =

gBEcHTAHEROHAGHRC OV TIRT T
LExhTWAH21, BEHEHIX Aminoglycoside &
PIPC2, TIPC!?, CFS® 3 X1t FOM™ o in vitro
OUATHREAEED T B,

Nev 5it CPZ & GM DBF THAEKD 30% i
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Fig.6 Bactericidal effects of CPZ+FOM, and
CPZ+FOM+TOB against colonies of Ps.
aeruginosa No. 28 strain within the suture

(pg/ml)
Cont.TOB 0.25
8 - Ll
e <
7 \\ FOMZOO /
6r Mo '\cpz 200

FS
T

\,, \EPZ 200-+FOM 200

Viable cell counts(Log;o CFU/ml)
o

I CPZ 200+FOM 200 AN
+TOB 0.25 "
1t N
0 L . 3» .
0 3 6 24

Incubation time (hr.)
MIC : CPZ>800.g/ml, FOM>800.g/ml

Fig.7 Bactericidal effects of CFS+FOM, and CFS
' +FOM+TOB against colonies of Ps.aeru-
ginosa No. 23 strain within the suture(ug/ml)

Cont. TOB 0.25
8 L o
o _—" P
\‘\\_ e //’
=7 "o ¥ Vg
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2 . Al
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§
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2 CFS 200+
.l \.. FOM 200
8
3 3b “
N
3, CFs 200+ FoM 200 \
& +TOB 0.25 .
1._
0 . PN .
0 3 6~

Incubation time (hr.)
MIC : CFS>800ug/ml, FOM>800.g/ml
HBHEN Do fc LBE LTV B,

PaviLtarp B ¥s X U° Hoockamp-KorsTANJE &3, [d U
KHOBRT 62~70% DHRIEAMD -z LEBD
TWB1N, SEIR 4 ZERMEDHOHKE LIcRIREY
F\v+T PIPC+FOM, CPZ+FOM, CFS+FOM D%
L ¥T, 80.0%, 85.0% :5X082.6% LELHFE
fERMZED LR, ThbhD#AGhRIZ, 0.25pg/ml &
W HED TOB 2F/MTAZLicd T, SHIHEE

temsimfe 2 h, #ED TOB »FFEThiX Penicillin
H% Cephem %, FOM O WAAM/chMMizhsE
ERBLMIT LT,

HE O M5 HER DM ¥ X PHH O RD
BN, EMEBEE ATV AT E RV £5ATIE
AERAL LTHEL, IMEYERLTV2880%
2 bhdo Lichi- THRMIIRIE S hADHEFIONE
BEOCRMBRIABEND, KM TR TATAICKAL
MWEER L, ZhAOHBEAOME - LOFASR LR
N L7 o £OME, MEANCIXEHMCREMNCEAL
L HEFOER AR TH AWML L b WK TREF
MOERNLETHS Z ENHBA LR,

LR X » TRIBECHRIREATH 5 Mo AMAMT
HREREOBHZ ENHB LI “hik FIC R¥Msk
UEAEY AV TORMMMCER S, BRCAWT
25 (M{EN BB EBbh B,
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PIPERACILLIN-CEFOPERAZONE-CEFSULODIN-FOSFOMYCIN-
TOBRAMYCIN SYNERGISM AGAINST
PSEUDOMONAS AERUGINOSA

Konk1 Takanasur and Harushice Kanno

Department of Labotatory Medicine, Chiba University
Hospital, Chiba, Japan

The effects of antibiotic combinations against Pseudomonas aeruginosa which is a main causal
bacteria of the opportunistic infections were investigated. By means of the plate agar dxlutlo.n
checkerboard method, the combinations of PIPC+FOM, CPZ+FOM, and CFS+FOM were synergistic

The mean fractional inhibitory concentration

indices of PIPC+FOM, CPZ+FOM and CFS+FOM were 0. 48, 0.42 and 0. 46, respectively. Synergism
of each two antibiotic combinations mentioned above were enhanced by the addition of a subinhibitory

-concentration of TOB (0. 25 ug/ml). *
effects against the clinical isolated strains of Pseudomonas aeruginosa.

be

useful for severe Pseudomonas infections.

The time-killing curve studies also showed marked bactericidal

These combinations may



