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Ampicillin & Dicloxacillin o fEACE+T5H% IV
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A7#© Ampicillin(ABPC) & Dicloxacillin (MDIPC)
o 2:1 6t RAOBINHEERE B-7 7 2 v — ¥,
b7 ryr ARY) F—CYELBNMER 2P LK
in vitro THERAL, X bTEENOBRINEES X 0ER
HRRERCISWTIHFHTHB & 2 ME LY,
EE, BRPMECHEBCARR=v ) vREr7rr AR
VHISEORBEAR7 + VHIEEEO ERRGE AR T S &
b, Th b ORI D e\ B H R R ko
DERCRHEI DX, FohThFHEE
FFTIHRENEMUBKR EOMBE Rs T b, ELE
BEORRRE L KBEOBAERRC SIS B-7 7%
LAFREFOKE X L LR ABPC & v 7 yrAHY v
(CET,CEX,CEZ) 1% ABPC 03 5 M EXZfewidc L
vz Ex@E LY, RHfrsEcix ABPC-MDIPC
ARORBECHT5EMAY, SBE & KB E in
vitro TR HEAERERBSICBRRBEERERBR T XY
ABPC BAIL KL, SHLEBBE O B-7 752 ~—x
CXHTH2RELCSOVCTHIRAL, R IHRL AR
LD TRET 5,

RBMESLIVUHE

1. EAEEAR

Ampicillin(ABPC Na salt, 890 ug/mg HPEEELS)

Dicloxacillin(MDIPC Na salt, 890 ug/mg I ¥¥ fi
%)

Cefazolin (CEZ Na salt, 920 ug/mg BERIKS)

Carbenicillin(CBPC Na salt, 820 ug/mg iR 35
7¢3s, ABPC-MDIPC ff Fi#lix3XT ABPC : MDIPC=
2:1 oA LR,

2. (EABEKk

FRIR 5Bt Pseudomonas aeruginosa 74

P. aeruginosa IFO 3445

E.coli NIHJ-]JC 2

3. RS
Heart infusion agar Difco(HIA)

Heart infusion broth Difco(HIB)

Tryptocase soy broth Difco

BTB XM : 1L s 7 b — & 10g, H=F A
5g, X7 tv 10g, $HEILF Y va 2g, FERKK 15g
&%, pH7.2 1% L, Bromthymoleblue(BTB) %
WAL 0.08% Lish X5 MNX %,

4. BEZHNE

HARLEREESNE DT MIC JIFEECHE- TR/
FHPEIE B % BIE Lo

5. HESE AR BIE ik

HIB #zi#h < 37°C 1 W& LI-E % # 105 cells/ml
785 X 51, HIB Etic M35, EHEmeg 37°C
THz¥E:%#E L Biophotorecorder (BRPERIZ) 12 X v O.D.
660 mu ¥ HEHHIE Lico

6. RAEERCHIBEEKOAE

HIB $5iC 1 WEEH L KIBH L RIBE » 2h Zh
107 cells/ml, %5 X 0% 103 cells/ml 273 X 5 BEEME
# ABPC % X U8 ABPC+MDIPC(2:1), CEZ % % h
Fh 6.3 ug/ml, ¥ X 0% 100 ug/ml L, 37°C ©
WRBIEHE LI 2, 5, 8, 11, 14, 17, 20 3 L0 24 B
HEDOZThLThOLEREEIEL, MR EERERM)
DR & B Ui, ek RBERON E i 25 ug/
ml ¢ Nalidixic acid &% BTB £ Ui,

7. B-3 7 x=—¥DFHH

RRRE & BRI ¥ TR X B Ao, 3B 500
ug/ml @ 6-7 3 7 R=v 7 v EEHEML, B-F 7 2=
—EERFEI R, SOLRIDEFYX0.1ELDY vEE
R (pH 6.9) THVSHEOHA U £ 5 K RS
L, BEEREEC X W EGERHER L%, SEhE0 55
L, TDEHERFERE L,

8. B-3 7 2~ —¥EMRIEY:

PERRET D=2 —F X bV —kds L O NOVICK o § 7
v 2 — VEOHRER AT o 1Y 7k BRGNS
% 30°C T\ T 1EERIIC 1 umole D HE * 5835
EME%R lunit LEDI, BEEC X ABPC » f
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Table 1 Resistance levels of P.aeruginosa to
ABPC, MDIPC and ABPC-+MDIPC

Steain N MIC (ug/ml)
train 0.
ABPC Mprec  ABPCE

0801 >1600 > 1600 800
0807 1600 >1600 400
0811 >1600 >1600 400
0812 >1600 > 1600 800
0821 200 200 50
0831 800 >1600 400
0838 400 1600 200
0844 200 >1600 100

Inoculum size of bacteria is 10° cells/ml.

o

9. B-77x~—YIELKR (BRK o5

FEPK 4y sERk P. aeruginosa 0812 % {§ifl L, ADELBERG
ZODHFECI =t vy 72OV ABRIV TR
Bico FLERKL ROSSELT & o HHER X hiRH L
o

10. =¥ ADREBRARFIBERPEEC KT 5 BRI E

< A X SLC-ICR(4 ;B84 5 6% 18~20g) ¥ 1 %£5
VecH\», P.aeruginosa 0811 gkod 10% B in HIA
18 FERIEEREGY ) vERELEEREKCREL S B
D 10% »Fv (Difco) L|ALT, 20 0.5ml(y
10° cells) ZRERRPICERE UTco RANT SR 1, 4 B

Fig.1 Resistance pattern of Pseudomonas aerugi-
nosa to ABPC, MDIPC and their combination
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1. EBERSEERCT5HED

FEIR D & 58 LUt 74 #RoO RIREw x5 ABPC, MD-
IPC %5 X 0t ABPC-MDIPC BtHRs DR/ NRBRHIL 12 B
FRE Lo LTOBFEDO—IMIT Tablel RL, £ #
DFER%Y Fig.l ©FEb L1,

ZTORR, FEEDIZEAETTOIEX L TAB-
PC-MDIPC HFRFNIBIEREZR LT,

2. BT R TRE

MIC {EiZ 3B\ T HZI R DD bt P.aeruginosa
0812 iz o\ T, HFEREIC I X ¥ 3 ABPC, ABPC-
MDIPC tRFID &L T, Fig.2 KR LI 5,
BRI MIC o 1/2 & 200 ug/ml ¢ 15 BE[ELL
Chote 5 BEREMH AR bhvico

3. EAEZERCHTIAERCRIETHE

E. coli NIHJ-JC 2 #k3s X O P. aeruginosa IFO 3445
HExAWCTRAREERCE TS ABPC-MDIPC 6t f #
DOYEERA% ABPC X0 CEZ LML, s £
ki 108 cells/ml 3 X ©° 108cells/ml 1 Xk 3
MIC f# Table 2 &R Lo

Fig.3a, Fig.3b 134FI81% 10% cells/ml, KB 107
cells/ml OEETRERERELI.bOEMBE L T EH
BEADORECHML, BFEMBROBTIC X - THEME

Fig.2 Effect of ABPC and ABPC+MDIPC on
growth of P.aeruginosa 0812
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Table 2 MIC of ABPC, ABPC+MDIPC, and CEZ against E.coli NIHJ-JC and P.aeruginosa IFO 3445

. MIC (ug/ml)
Test organism In(()ccglllux;mmls)lze —
S ABPC ABPC+MDIPC| CEZ MDIPC
108 3.1 3.1 0.8 400
. coli NIHJ-JC 2
E. coli NIHJ-J 108 6.3 6.3 1.6 800
108 800 400 1600 >3200
. i IFO 3445
P. aeruginosa 108 3200 800 >3200 >3200
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Fig.3 Effect of ABPC,CEZ and a combination of ABPC and
MDIPC on growth of P.aeruginosa IFO 3445 and E. coli

NIHJ-JC 2 in mix culture
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Fig.4 Effect of ABPC,CEZ and a combination of ABPC and
MDIPC on growth of P.aeruginosa IFO 3445 and E.

coli NIHJ-JC 2 in mix culture
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Fig. 3a 13 BIEHE, Fig.3b X KBEOABER Y X &0
tro FREENIE FBEMN 6.3 pg/ml D L FiXWTho
EHEMC L > CTHRBI DELIHAL, ThbDHR
AR e\ YRR B B SRR O R 0 ZEF IR In D 1
R & 131E —F Lico —F, KB ABPC & X0
ABPC-MDIPC #tH# 6.3 ug/ml FHimc X v »hich &
B o WREIMHEI AR B R 7o % CEZ 6.3 pug/ml TIXF
W HRIRABIC A » T oo ZEFIMREE HS 100 1g/ml

Table 3 Inhibition of B-lactamase
activity by MDIPC

Conc. of MDIPC Inhibition (%)

(ug/ml)
0 0
100 93.7
50 87.5
25 81.2
12.5 75.0

B-lactamase was prepared from P.
aeruginosa strain 0812,

ABPC(2.8 pug/ml) was used as subst-
rate.

DBEDKE R » Fig.4a, Fig.4b &RL
oo

FIEEE CEZ Hinc X b MR X b &
R Li=pt ABPC 3 X O'EEFIGRINT
HFELSIH SR, EEHERAFOERS 2
BRI HIIE A IME Lico K BB B 12 ABPC
B#l, ABPC-MDIPC ffFi#|CoELICFER
L7cpt CEZ T 24 Ky $£ T 10% cells/
ml OEFRRD LRI, ¥ TS HEM
RO OFEFMABMOEE L Fig.dan
CEZ 100 pug/ml g & i3ix—%K Lo

4. MDIPC @ X % RIBHE B-77 %~
— ¥ OIEWE L B R TR

M. H. RICHMOND B ELTWB X5
CRBEEIFERNO 7 » v AR Y F—F
% LTk DY, ABPC-MDIPC #f 3 #l
»3 ABPC HFNC < HARIBE w3 LTt
BHHNMELDIX 27 » v AR Y F—EIT X
% ABPC 7Rig{t% MDIPC ApEEL TV
HledrELX bt £ 2T P.aerugi-
nosa 0812 fEh & B-5 7 x < —E % kL
L, fExDEED MDIPC Himc X b B-
5 7 2<—¥ D ABPC ZMEEMA PAE X
RBEMNE D B BE Lz, Table3 iRl
X3, Wiho g E o MDIPC FHimc

Table 4 MIC and f-lactamase activity of P.aeru-
ginosa strain 0812 and its P-lactamase less

mutant
Strain MIC(ug/ml) B-lactamase
No. ABPCT activity
ABPC | MDIPC ’ B el (units/mg)
0812 >3200 | >3200 800 20. 88
0812-M 2* 500 | >3200 100 0.03

* B-lactamase less mutant of strain 0812
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Fig.5 Effect of MDIPC concentration on growth of
P.aeruginosa 0812
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ABPC 400xg/ml
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XoTh B-5 7 2<=—¥XDOFEMIHEI R, 0
PREEERL. MDIPC kAL Tl ico

%t P.aeruginosa 0812 {23\ CE:FHW iz ABPC
400 pg/ml # 0% T ¥ MDIPC % 100, 50, 25, 12.5
3 X 6.3 ug/ml FRinLich ORI S 2 5 HEL R

NRizo FORERE, FIEE OHIEII ML Iz MDIPC DR
CHEEL TSR 5z ik Endbhi (Fig.5),
5. B-F 7 x~—¥IEEARBECATAHED
P. aeruginosa 0812 uaFHWT B-F 7 X< —EXE
LR WERKE 5B LR OBENEDLI D hEb
# A7z, Table 4 Wbk & B RO MIC fiids X 0 B-

77 2= —¥DEMRER LI
TRETIL B-F 7 2= —EEUENEBO Fhicld b
NTH 700 50 1A LTI b SHAFI OB IIERE
B Lciz@Zobhin toto
6. ~ v AORRMWFIBERGIECH T BRLE
RIBE TR L~ v 2% ABPC-MDIPC #f i #/T
B LTk = %, Table5 iR+ X 51 ABPC-MDIPC
PERFNY ABPC 12l LREALMBRIGNHFE LR Lo
% =

ABPC } MDIPC %%\ % ABPC ¢ MCIPC o #
AR O TCIBERMAECTT 5 R 2P OREE X
hTn59, AERRTIE, RIBECx3 % ABPC-MDIPC
PEAFNCDONT in vitro TOHE B LV in vivo D
YRR ERIC X D R InZ oo BRIRSBERIBET 40
DIFE AL UTHBRNRBHERERL, ¥ Bl
BHEROERRTH 1/2MIC DRE T 15 R Eebic s
HREIMEI AR Lico BV A TOFIEE LGRS
BaTd frAAFNS ABPC Bi#r 5 X b & WIRSEERL,
FOWMIERD in vivo THHER Shico B-F 7 &<

Table 5 Protective effect of ABPC,CBPC and ABPC+MDIPC against experimental
Pseudomonas aeruginosa infection in mice*

Dose (mg/kg) o??lrat;h’;strh Gross leségfgsalrlrls)survivals (m}é']})rsr;)g)
ABPC+MDIPC 2,000x2 0/5 0/5 6702
1,000%2 0/5 0/5
5002 4/5 1/1 (Spleen, Liver, Kidney)
250%x2 5/5
ABPC 4,000x2 5/5 >4,000x2
2,000x 2 5/5
1,000x2 5/5
500% 2 5/5
CBPC 1,000x2 0/5 0/5 225X 2
500 2 0/5 2/5 (Spleen, Liver)
2502 1/5 2/4 (Spleen, Liver)
1252 5/5
Control 5/5

* Mice : Slc : ICR strain, male, 4 weeks old, 20g 5/group.
Infection : Pseudomonas aeruginosa 0811, 10° cells/mouse mucin (Difco) suspension, 0.5

ml/mouse, intraperitoneally.

Therapy : 1 and 4 hrs after challenge, subcutaneously.

ED;, : Simple probit method.
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—ExAVERTIE, EEELLTO ABPC b ED
MDIPC #¥%inTh WX FEL W B-F7 2 <—%
EHEENED bico 1o P.aeruginosa 0812 ki Hs
LOMELT: B-F 7 X~ —¥IELBRKFCH L TILH
RHADHIBRIIBD LR oTo ThbDERER
O RFEE T %5 ABPC-MDIPC #f A # o H1EA
B IBEAME T T AR IEROMIT THRE L XS
i, ABPC #InKSET3 B-F772~—¥, L%
7 v AEY F—EEMEY MDIPC pfHETS Z LiIT X
H» ABPC OHENIERFEIhB L ED EENHS
LEZLID, ELLRBELEABE L OREFEERC
F\~ T4 ABPC-MDIPC HBFINHWEEOHMY & b
X MBI L2t CEZ TIREZHEABECHLTLES
BN R 5T & RILREEOELETS B-
Srr=<—% (€7 yv ARV F—¥) kb CEZ
ABPC X W RBEMKGEEINDIeDEEL bhBW,
DT EIZET R ARY F—EEAHERZIUEED
BAERRPDOEAIE7 7 r ARY Y REF LI D=2
VREH, LT v ARV F—LHERC I VG
fef %73 ABPC-MDIPC GiRF 0I5 R ELX T, &
TRICIDBET » R AR F—FEABEOHMEY 7 ¥
wARY VRIAF XD L IMH LEZRELKEHO
TREMIC DWW TR T AL D TH S, LHLSHEDES
BEERDOERNEGCA TOREBROREL ER TR
BrL T BBV ERS 2, A EDREBARE TAH
HEn e D EVIRBE DD EEL BRD, L L AB-
PC-MDIPC #tH7 o MIC {Ens 50~800 ug/ml & ki
B2 &M DR EFHCOW UL X HICHRE O R
NhsLEBbhb,
i E

48], # 4% ABPC-MDIPC $f B #l % FH\~ T in
vitro, in vivo TRBECT IR EBEAL, kDX
5 et B0

1) R EFIEE 74 BRo3 & A Kt LT
ii%jjﬁ;m&/:f\'bﬁ:o

2) =V ATORIRERYIETER T HFHFILAB:
PC Biphilk 5 X v S EEORER Lo

3) BBEENSCHEL I B-FrExx—EE A WT
ABPC 4%~ & = A, 4o MDIPC Himc
X ABPC o FfBIZEL I MEA X o

4) B-7 7 x~—¥FELERREC TG NIF
RZEDbhigh ol
DU ErbRBECHT2HIERL, BoEL TS
B-772~—¥, L{E7ywARYF—¥n MDI-
PC w X hpEEZh, ABPC DHEINREEIhB LD
EEZbRS,
X ik
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SYNERGISTIC EFFECT OF AMPICILLIN AND DICLOXACILLIN
ON PSEUDOMONAS AERUGINOSA. 1V

Tosuiro Moronosu1, Junzo Mizocucui, Hitosur Sacar,
Suiceyuki Yokoryama, Kimio Mizuno
Research Laboratories, Toyo Jozo Co., Ltd., Shizuoka-ken
Axiyosur Tsuji and SacHiko Goto
Department of Microbiology, Toho University School of Medicine, Tokyo

Synergistic effect of a combination of ampicillin (ABPC) and dicloxacillin (MDIPC) on Pseudomonas
aeruginosa has been studied in vitro and in vivo.

The combined drug inhibited the growth of P.aeruginosa at relatively lower concentrations(50~800
pg/ml) than those of ABPC.

This synergistic effect on P.aeruginosa was also verified in experimental P.aeruginosa infection in
mice, the ED;, value was under one-fifth to that of ABPC alone.

Furthermore, in the experiment of mixing culture in which E.coli was coexistent with P.aerugi-
nosa the combined drug exhibited a stronger inhibitory activity against both strains than ABPC alone
or cefazolin.

These synergistic effects of the combined drug might attribute to the inhibiting action of MDIPC on
B-lactamase of P.aeruginosa, and this is also suggested by the evidence that the susceptibility of B-
lactamase less mutant of P.aeruginosa against the drug is unchanged.



