RME TR T B LFEREO KB RN
—Bt Az W T—

L] ::) Al
BUUR B KB LR SR
(EfE : KHFRHR)

(FRf162 428 A 21 HEH)

RIS P.aeruginosa 54 # 0 MIC % B L, 27 ¥k I1o\ T in vitro TO7 ¢ / RHHEE
(AGs) & p-lactam | o BERIZHM % MM Liso ¥ 72, B-lactamase JABH (Clavulanic acid ;
CVA, Sulbactam ; SBT) %M LR 0N M RIZTHERICOVTHLHRN L1z

P. aeruginosa 54 #D 10%cells/ml HMEF D MIC 12 AGs Tit Gentamicin, f-lactam #|Ti2
Ceftazidime »4#% b @ MICy, (24 3.13 pg/ml T - 720

AGs 3% icin) & p-lactam |8 #) (Piperacillin, Cefoxi-
tin, Latamoxef, Ci Ci i Ceftizoxime, C Cefsulodin) ¥EH\ iz
#HAAHRIRFIRIFM L, checkerboard #ic X b minimum FIC index %R Bt AR
Liso #84AbR KT 3P4 minimum FIC index (33 ~XT 1.0 LIF %R Liens, Cefo-
perazone & Amikacin OStFIZIR A% B\ Eh, T minimum FIC index (2 0.4567 T 4%
RAR Lcki2 19 #k (70.4%) T - 12, Amikacin 3. 13 pg/ml OFERIC X h 245 Cefoperazone
L 3.13 pg/ml DT ORZEM~OBTAA DRI, RAERY A ARARERICHT 5
WA T2 FIC index DfEv$ 0» R WRALIFAL#C, FIC index fl & 185 LI RABOH
o

8 31 -lactam #) 6 #I (Cefrazidime, C Latamoxef, Ceftizoxime, Ci
Carumonam) - f-lactamase FA%#| (CVA, SBT) % 1:1 CHML MIC D#BEEM L1z f-
lactam FMBOBEI L, EHEMGFEMICX D MIC 2 28LIHET Ui #iix Cefoperazone &
CVA OBtET6H (22.2%) i bt MIC 25291k Ef Lickkiz Ceftizoxime & CVA o
HATEBD O 154 (55.6%) Thotoo ¥z AGs & p-lactam ADGHAIC, XHic CVA,
SBT %L T minimum FIC index %R 4} L7z, Gentamicin & Cefoperazone iz CVA
#Mx 7-#¥A, Amikacin & Cefoperazone iz CVA #ftf L7z #4 i1cix FIC index DREEDIE
FAbhiz, LinL, Gentamicin & Ceftizoxime iz CVA %§tf L2-%%, ¥ minimum FIC
index {3 0.6410 2 & 0.8872 Lir- 7o 2 RIBHAIRE 14 10 £k (37.0%) »%MRIFA %R LI
%, CVA $imcX b FIC index0.5 LITF D #kix 1 #k (3.7%) D & kir~ iz, Ceftizoxime &
CVA OBtRHAEEEOET ¥ & 1F - LARg S his,

Amikacin,

P.aeruginosa 1w x 5 BRERHEDESIE S WA L
LRI, B3URERKMODHBECRELLTS,
X ORAFE LML > TRBE TS Do BE, b3
M3 cephem FlpizLabe T3 HEROBREL
V#SRRSHH, — B-lactamase DFHE O #HIC L
b\ B-lactamase EEHICT B FEMBL b
hB3X5RMN oo L L, P.aeruginosa L T1
FOZOBRIXMRIE S O TR, BRE H405
REEAF bR TV ONARTH B EHERL

FRER O YA CEREAOLAC %A Y, HEH
HMOBRL K BAREN S B0 KT ) AL
MEFOGAELRLTS - LRBEREEHD THERS
cELBbhio

P.aeruginosa 1= LTi3, 1967 & BRUMFITT ¥
& I b Carbenicillin (CBPC) & Gentamicin (GM)
o in vitro BAEAHNBE SR TLURK, B-lactam #)
L AGs o HfFARBT s HERKSCHRES LT
379, Lavl, REShikE, BAKROINES
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s\, 4, Poaeruginosa it s AEMKL
AR Y RN 5 BMC, REMRE DT SRHIC
MR HDOKH b AT B-lactam K& AGs K|, NI
B-lactamase % H|% AL LT ORME i\, wEE
NORRY WO THET Do
L #¥&XHE

D pAEk

RERRERED HHM S I UBRED P. aerugi-
nosa TRRINKMNTFARBLM (7 7T X 30K
BAITTHE 54 PR MR Lico

2) BUAKR

MTFRRT p-lactam FEHI 10 £, AGs 4 #l, 5-
lactamase SASEH| 2 T NIHO Bomie b ok AL
1o

B-lactam #| & LTz Piperacillin (PIPC, WL T
%), Ticarcillin (TIPC, €—% v %), Latamoxef
(LMOX, HEF#MHK), Cefoxitin (CFX, MHANRK),
Cefoperazone (CPZ, Il {L % T %), Cefmenoxime
(CMX, RMEEH IHK), Ceftizoxime (CZX, BWREK
&IH), Ceftazidime (CAZ, MTMHK), Cefsulodin
{CFS, RE#FKHRIH), Carumonam(CRMN, REXRH
I HAV

AGs & LTi% Gentamicin (GM, =, «7 AR%),
Amikacin (AMK, MAS#), Micronomicin (MCR,
MM IN), HAPA-B (NOEME) LA L1

B-lactamase [i%#)ix Sulbactam (SBT, #7541
+=), Clavulanic acid (CVA, €=% 2% %A
Wi

3) RABREME

BALAMELRMMEY B L REPEEREY
FBVTHE L7zo MMM% Trypto soy broth (¥ pH
7.0) T 37°C — PN L= MM % 10° celis/ml icE Rk
THARL, (2795~ (EAMBER LAVT
B L7, MEASICIE Miller-Hinton %XXSHey
A 37C — ik, HRMORNARDLRLVR
% minimum inhibitory concentration (MIC) &L
7o

4 pABHRORN

AGs 12 0.1~100 sg/ml, f-lactam iz 0.1~400
#glml, BB\ iz 0.1~1, 600 ug/ml iZEXHER L. H\-
CHAEDERRIILFRL. EXPEE LI, XEA
57 DHLIHML, Tablel it checkerboard B
X b minimum Fractional inhibitory concentration
(FIC) index %R 1z, FIC index 4% 0.5 ¥ HESF

Table 1 Combined effect of chemotherapy

12.5

6.25

Synergy or

3.13

addition

1.56

0.78

0.39

0.2

0.1

FlE|E|F|F[F|F(F

E|F || F|F|E|F|F

R

k| F|F[F(F
|E| %%+

ok || % || %] |#|+

°
°
©
°
8

Gl#|#|#|*|*

°
5
3
©
@

6.25
(ug/ml)

# Growth
- No growth

Checkerboard method

0.5 Synergy
FIC index=%+i=[>°'5<l'° Partial synergy
3

by

=1.0 Addition

>1.0 Antagonism

2 MIC of drug A

a :MIC of drug A in combination with drug B

by 1 MIC of drug B

b :MIC of drug B in combination with drug A
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Table 2 MICs of AGs and A-lactams against P. aeryginosa (54 strains)

10%cells/ml (ug/ml)

039 ' 15

MIC | 0.1 625 25 | 100 ' 400 1600
Drug 02 078 303 125 50 200 800 1600
oM 0132 3 2 21
§ [[amx 11216 2 1
HAPA-B 101923 1 1
PIPC 2 5181112 41 1
TIPC 3 1 5 72 7 4
CFX 316 28 7
LMOX 33 91518 6
§ cpz 116 92510 2
@ | CMX 2 4 52311 9
czx 1 382 713
cAz 513 16 19 1
CRMN 13 2 5119 3

Fig1 MICs of AGs and p-lactams against P.
aeruginosa (27 strains)

Fig.2 Sensitivity distribution of CPZ alone or
combined with AMK

10cells/ml P.aeruginosa
(%) 10%cells/ m!
100 PIPC_CZX () (@Tatrains) -
eeenGM ,
—-—AMK
80| 80|
60|
= 60f
H ol —— CPZ alone
H - il
e cFx +AMK 0.39 ug/ml
g 40 —eem + AMK 1.56 ug/ml
H 2 - +AMK 3.13 ug/ml
& P (ug/mi)
CPZ
0 |0.1]0.2[0.39/0.78(1.56{3.13(6.2512.5| 25 | 50
(ug/m) M]
MIC_[S0.10.39 1.5 6.25 25 100 400 1600 0 2|5 jtoys 1
Drve 0.2 078 3.13 12.5 50 200 800 21600 0.1 2|s|s|6|6]|2|1
GM 5 71012 2 0.2 1 7|7 |s5{s|1]1
§ [amx 16125 21 0.3 12 |sf0fe]e]
MCR 848211 3 0|1 |2 al2 |76 6|11
[PIPC| 1375721 1 15606 |10 1{4]7]2]2 1
CFX 2714 a3z |w|z]2|3 1
H 223776 6255 (2| 1]1 1
E CPZ 2518 2 w2s|2 s
& [CMX| 41967 25 |1 |27
CZX; 33947 1 (ug/ml)
caz| 1109 4
crs| 12973 2 1 11 lactamase FHEFIXAV A RB T f-lactam # : p-

B >0.5<1.0 ¥ HAMMARER, 1.0 % HmiER,
>l RHEHE Lico ¥ BAREMLUETREORD O
RYOEREEL Lo AGs & p-lactam Hl, R XUF p-

lactamase BEEAI=1:1 & Lo
5) MEsMERcRETE

RiETHEY (Jas-

co, Bio-log T) %\ THFE LiceTrypto soy broth T
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Table 3 Combined effect of AGs and 4-lactams' agalnst P, ceruginosa (27 strains)
10* cells/mi
Drug combination Number of strains (%)
Mean Synergy | Partlal synergy | Addition Antagonism ,
AGs |Hlacams| projgex | (0.8 | (>0.6<1.0) | (=1.0) (>1.0) | Iiffesence
PIPC 0.5845 1(40.7%) | 13 (48.1%) | 3 (11.1%)
CFX 0.5251 11 (40.7%) 9 (33.3%) 1(3.7%) | 6(22.2%)
LMOX |  0.5472 11 (40.7%) | 15 (55.6%) 1(3.7%)
on | <2 0.6179 12 (46.4%) | 14 (51.9%) 1 (3.7%)
cMx 0.5038 12 (44.4%) | 12 (44.4%) 3 (11.1%)
czx 0.6410 10 (37.0%) | 13 (48.1%) 4 (14.8%)
CAZ 0.6041 10 (37.0%) | 16 (69.3%) 1(3.7%)
CFS 0.5544 16 (50.3%) | 11 (40.7%)
PIPC 0.5453 14 (51.9%) | 10 (37.0%) | 1(8.7%) | 2(7.4%)
CFX 0.6230 8(20.6%) | 11(40.7%) | 3(11.1%) | 1(3.7%) | 4 (14.8%)
LMOX 0.5206 13 (48.1%) | 13 (48.1%) 1(3.7%)
Amk | P2 0.4567 19 (70.4%) 7 (25.9%) 1( 3.7%)
cMX 0.5307 17 (63.8%) | 8(29.6%) | 1(3.7%) | 1(3.7%)
czx 0.5344 11 (40.7%) | 15 (55.6%) 1(3.7%)
caz 0.6134 11 (40.7%) | 14 (51.9%) 2 (7.4%)
CFS 0.6215 8(20.6%) | 18(66.7%) | 1(3.7%)
PIPC 0.5683 14(51.9%) | 11(40.7%) | 2 (7.4%)
CFX 0.6355 9(33.8%) | 13(48.1%) | 1(3.7%) 4 (14.8%)
LMOX |  0.595 8(20.6%) | 19 (70.4%)
Mcr | CFZ 0.7547 8(29.6%) | 10(37.0%) | 6(222%) | 3(11.1%)
cMX 0.5920 11 (40.7%) | 15 (55.65%) 1(3.7%)
czx 0.6253 9(33.3%) | 14(51.9%) | 1(37%) | 3(11.1%)
cAz 0.6256 8(29.6%) | 18(66:7%) | 1(3.7%)
CFs 0.6646 9(33.3%) | 13(48.1%) | 1(3.7%) | 4(14.8%)

37°C —ZER LAcB% 105 cells/ml, B BLw 1097
cells/ml (ZBH%E L, A AWM LLIE 20 F5RIE & CH
BOBMHEAL LB Lo

6) frmXEmEc L SEOBBELORE

MIEORBHEREF CHI L 1ec BML, WEAIT
EUEHHESEL VBL, ATAF/FARIMELL
EARKRG, SBXEM (4 ) v 2, BH-2) kT
FBEBIE Lico

I = &% & &

D EREROREAREE

P. aeruginosa 54 #% 10° cells/ml HMEED MIC 54
% Table2 K7k Lico MICy CHBET 5, AGs T
GM 7% 3.13 ug/ml, AMK, HAPA-B #: 6.25 pg/ml T
Hoto p-lactam H| 9 FlickiF s MICy, (& CAZ t
3.13 pg/ml TRLPhTH Y, PIPC, CPZ, CRMN 5t
6.25 pg/ml, LMOX 2% 12.5 sg/ml, TIPC, CMX #t
12.5 pg/ml, CZX %5100 pg/ml, CFX i 1,600 ug/mlll
EThote,

2) AGs & f-lactam FOHABHE

BABRORMIIX 54 Hin b MIC HHIHFIH
U 5 I LTRALE 27 i (B Lico & %MD MIC
AL RRESE ¥ Fig.1 1R Liso GM, AMK,
MCR k8 M0 f-lactam MOPBICHW 5 minimal
FIC index %P5l & LTR® Table3 InR Lo 0
24 B D DEXEHR K 37 FIC index 33 ~T
1.0 LIFOM%R Liza', CPZ & AMK oftRgfs
Bb ErARBAR L, T FIC index 12 0.4567 Th
D, 19 (70.4%) HHERFRALR LR, i1k
B.7%) kb, CPZ ¥l XU AMK Lofif
i H MIC A L EREH KL Fig.2 1oRLi%
0.39 ug/mi LAFD AMK 0t Ti3, CPZ o MIC D
BV R TR IED MEAA DR BS, MIC fORL
BRI SHABHRL A Tk 5 ko AMK 3.13
g/ml OBHRIC L b £kt CPZ IcHf L 3.18 pg/ml AT
DREEROBTHH B, 0.39 pg/ml LT OER
BEED AGs LOBRZHRY B-lactam HID MICs, THE
3%k, Tabled 1RT X 5ic GM & CMX, AMK &
CZX T2 BHMORREBA ¥ Boin, folséb
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‘Table 4 MICs. of 4-lactams or combined’ with. AGs againet. P aeruginosa (27 sirains)
10° celln/ml
Drug combination MICs of 4-lactams (ug/ml)
] B-lactams with AGs with AGs with AGs
AGs A-lactams alone 0.1 0.2 0.3
PIPC 12.5 6.25 6.25 6.25
CFX >1,600 >1,600 >1.600 >1,600
LMOX 50 50 2 %
CPZ 12.5 12.5 12.5 12.5
oM cMX 50 2% % 125
czx 100 50 50 50
cAz 1.5 1.56 1.5 1.5
CFs 6.25 313 3.13 3.13
PIPC 12.5 6.25 6.25 6.25
CFX >1,600 >1,600 >1.600 >1,600
LMOX 50 2 % 2
cprz 12.5 12.5 12.5 6.25
AMK cmMx 50 % » Co5
czx 100 50 50 2%
cAz 1.56 1.56 1.56 1.5
CFS 6.25 3.3 3.13 3.13
PIPC 12.5 12.5 12.5 125
CFX >1,600 >1,600 >1,600 >1.600
LMOX 50 2 50 50
cpz 125 6.25 6.25 6.25
MCR cMxX 50 2 % %
czx 100 50 50 50
cAz 1.5 1.5 1.56 1.56
CFs 6.25 6.25 6.25 3.13

BT 1BMLUTOREY TH - o ABICERED 5~
lactam #§ @ PE 255 % AGs © MICy TN T 2
&, Table5 KR L2k 5ic AMK & PIPC, LMOX,
CPZ, CAZ, MCR & CAZ ngik&beT 18MO
MICyo fEDMET#:88% Hhtco FIC index % p-lactam
#D MIC %% 6.25 pg/mi U TFOkL 12.5 pg/ml LLE
DERICAHT CRIR R LB Lic (Table6), GM & CZX,
CPZ, PIPC, AMK & CZX OfiAE&hRRIRE, KK
RHHFD12d 50 12.5 pg/ml P EOEHD FIC index
DEIEHNTD - 2o

3) MR RETEE (f-actam HL AGs)

HRYROBD Lhifilk (No.17) EAbhicho
Btk (No. 20) 1o\ THMITRICRIE T E WL 2l
Fig.3 iz CPZ & AMK Oftfi% 7 L7z, FIC index i1
0.25 ThHo, AMK2MIC Tixizigs v b m—ABEL
RO 5 — 7% 7 L BEIFRIR B bb Tikisvo CPZ
12MIC & AMK 1/2 MIC o§tf ¢ CPZ2 MIC (A%
DRWEIL(EFI 5% 5 7o CPZ 1 MIC & AMK 1 MIC
TR T 20 KU E THEMMIIA Ohx

Fig.3 Killing curves of CPZ combined with
AMK against P.aeruginosa (No.17)

wr e =P
10%
E o
5w CPZ 1/2MIC
3 +AMK 1/2MIC
10
= 107
% 104
> MIC of CPZ 12,5
10 e
MIC of AMK 3.13
. ug/m
1 |FIC index 0.25 CPZ IMIC
Control- - === +AMK 1MIC
!

Hours

Motz Fig.4 KFA—H#kToO CPZ & GM DMk
%7 Lo FIC index (% 0.75 T# 5,CPZ1/2MIC &
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Table 5 MICs of AGs alone or combined with S-lactams against P. asrgiwosa (27 mh-)m.

cells/m!
Drug combination MiCas of AG (ug/mD)
o : AGH With -lactams | with #-lactame | with -lactams
4 i alone 0.1 0.2 0.3
rirc 3.13 6.25 6.25 313
CFX 3.13 3.13 313 3.13
LMOX 3.13 6.25 6.25 3.13
oM crz 3.13 6.25 6.25 6.25
CMX 3.13 6.25 6.25 6.5
czxX 3.13 6.25 6.25 6.5
CAZ 3.13 3.13 3.13 3.3
CFS 3.13 3.13 3.13 3.13
PIPC 6.25 6.25 6.25 3.3
CFX 6.25 6.25 6.25 6.5
LMOX 6.25 6.25 6.25 3.13
cpPzZ 6.25 6.25 3.13 3.3
AMK CMX 6.25 6.5 6.25 6.5
czx 6.25 6.25 6.25 6.5
CAZ 6.25 6.25 313 3.13
CFS 6.25 3.13 3.13 3.3
PIPC 6.25 12.5 6.25 6.25
CFX 6.25 12.5 12.5 12.5
LMOX 6.25 6.25 6.25 6.25
cpPzZ 6.25 6.25 6.25 6.25
MCR CMX 6.25 6.25 6.25 6.5
czx 6.25 12.5 6.25 6.5
CAz 6.25 6.25 3.13 313
CFS 6.25 6.25 6.25 6.5
Fig 4 Killing curves of CPZ combined with Fig.5 Kmm. curves of CPZ combined with
GM against P. aeruginosa (No.17) AMI st P.aeruginosa (No.20)

104 = mc of CPZ:3.13

MIC of AMK: 1
FIC index: 2

CPz 12MIC
+AMK 1/2MIC

CPZ 1/2MIC 107
+GM 1/2MIC

z
El
T 109
= 'Z 1
M o +AMK 1'2MIC
b 3
E < 10}
L i
3 =
£ | MIC of CPZ 12,5 CPZ IMIC 5
+GM IMIC v 3 104
5
107
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Table 6 Growth inhibilory polentintion of # lactams in combination

with AGs (2 eenginose, 27 st

10" celfs/mi

Drug combination Mean FIC
ms
AGs 8 lactams | (Numiber of straing G
5 ug/ml
PIpe 0.5847 05820 1161 0.5881 (11)
CFX 0.5251 0.5251 {27)
LMOX 0.6563 1 51 0.5224 (221
it crz 0.5752 116 0.6847 (111
X 0.6652 1 51 0.5742 (22)
0.5208 ¢ 31 6560 124
v 27
0,554 0.5586 (24) 0.5208 ( 3)
0,545 0.5498 ¢16) 0.5343 (114
0.6230 0.6230 (27)
0,520 0.6375 ( 5 0.4941 (22)
0.4567 (2 0.4923 (16 0.4049 (11)
AME 0.5307 08 (5 0.4581 (22)
0.5343 0.4857 ( 3 0.5438 124
0.6134 0.6134 (27
0.6215 (2 0.6345 (23) 0.5469 ¢ 41
0.5683 0.6036 (19) 0.484 ( 8)
0.633 (2 0.6335 (27
0.5925 (2 0.8652 ( 77 0.5672 (20)
MCR 0.7647 (2 0.8355 {19) 0.5966 ( 8)
0.5920 0.6518 ( 7 0.8711 (200
0.6253 (2 0.7604 { 3) 0.6084 (243
0.6256 (27
0.6935 (221 0.5375 ( 5

Fig.6 P aeruginosa (No.17) CPZ 2 MIC 6hr.

Gy >~

4 ”
"‘//‘:}.) ) . ,/

GM 12 MIC it Rz CPZ2MIC OREHRL D
$oTi%, CPZIMIC & GM 1 MIC DpFf CH20 B
R1E i R DGR 43888 S, Fig. 5 ic No. 208
DRI T Lo FIC index (3 2.0 TH %, CPZ
IMIC ¢ AMK1/2MIC offficd 2H ALKk =
YEr— AR LABORE S - SR F LT B, CPZ1

Fig.7 P.aeruginosa (No.17) CPZ 1/2 MIC+
AMK 1/2 MIC 4hr.

MIC & AMK1MIC ¢ & CPZ2MIC k Rign st
BETL FRBREENOA TR, - o
4 (CHBEEMBIC S BEE (B-lactam FHl & AGs)
No.17 fhic CPZ2MIC ##fi, CPZ1/2MIC+AMK
12 MIC % EhEh 6 i, 4 MR & 2 Ah O
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Table 7 MICs of A-lactams or combined with 8-lactamase inhibitor
ainst 1% aeruginosa (27 siraing)

10°cells/ml

MIC | =0.1 039 156  6.25 5 00 400 1600
0.2 078 313 125 50 W00 B0 1600

410 9 4

CAZ/CVA 1 1 6 8 6 5

CAZ/SBT 3 810 6

CF 14 7 7 41

CPZ/CVA 2 6 6 5 6

CPz/sBT 51 5 4 3

LMOX 12 25 76 31

LMOX/CVA 13 3 4 4 6 4 2

LMOX/SBT 12 2 5 9 6 1

(¢33 21 3 410 4

CZX/CVA 1 1 2 3 8 5 2

CZX/S] 2 1 3 21 3 5

CMX 111 3 3 8 37

CMX/CVA 1 1 1 4 6 5 5 3 1

CMX/SBT 1 1 4 6 4 6 3

CRMN 12 47 5 5 21

CRMN/CVA 4 2 1 9 6 4 1

CRMN/SBT 3 1 2 310 5 2

CVA 613 8

SBT 1 3 313 4 3

B-lactam : - lactamase inhibitor=1:1

Table 8 No. of strains tested ; combined effect of 4-lactams and
B-lactamase inhibitor against P. aeruginosa (27 strains)

10° cells/ml

Strains showing an MIC Strains showing an MIC
Drug less than 2-fold of more than 2-fold
CAZ/CVA 2 (7.4%) 0
CAZ/SBT 0 0
CPZ/CVA 6 (22.2%) 2(7.4%)
CPZ/SBT 2 (7.4%) 0
LMOX/CVA 0 3 (11.1%)
LMOX/SBT 0 0
CZX/CVA 0 15 (55.6%)
CZX/SBT 0 1(3.7%)
CMX/CVA 0 2 (7.4%)
CMZ/SBT 0 1(3.7%)
CRMN/CVA 4(14.8%) 0
CRMN/SBT 1(3.7%) 1(3.7%)

A-lactam : B-lactamase inhibitor=1:1
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Table 8 Combined effect of AGs and #-lactams with 8-lactamase inhibitor against P. aeruginosa (27 strains)

10° cells/ml
Drug combination Number of strains (%)
aGs | Alactams or Mean Synergy Partial synergy Addition Antagonism
inhibitor FIC index (0.5) (>0.5<1.0) (=1.0) (>1.0)
crz 0.6197 2 (44.4) 14 (51.9) 1037
CPZ/CVA 0.4572 16 (59.3) 10 (37.0) 1037
CPZ/SBT 0.5534 12 (44.4) 13 (48.1) 1037 1037
oM CAz 0.6041 10 (37.0) 16 (59.3) 1037
CAZ/CVA 0.6551 6(22.2) 18 (66.7) 2(7.4) 1037
czx 0.6410 10 (37.0) 13 (48.1) 414.8)
CZX/CVA 0.8872 1037 13 (48.1) 414.8) 9 (33.3)
CZX/SBT 0.5330 4 (51.9) 12 (44.4) 1037
cpz 0.4567 19 (70.4) 7(25.9) 1037
CPZ/CVA 0.4280 20 (74.1) 7(25.9)
CPZ/SBT 0.5926 10 (37.0) 15 (55.6) 1037 1(3.7)
AMK CAZ 0.6134 1 (40.7) 14 (51.9) 2(7.4)
CAZ/CVA 0.6238 9 (33.3) 16 (59.3) 2(7.4)
czx 0.5344 11 (40.7) 15 (55.6) 1(3.7)
CZX/CVA 0.6583 7125.9) 17 (63.0) 3111
CZX/SBT 0.6908 6(22.2) 18 (66.7) 1(37) 2(7.4)

B-lactam : B-lactamase inhibitor =1: 1

DHREE(L% Fig.6, Fig.7 iR L1, CPZ BTz ¥
Wiz 454 7+ OBBEERDHA, HATIR bulge
HROEER. WEO NI ZON, 7 (T A
ORI BRI T2 MFBIEFAI: ASTH-
oo

5) p-lactam #| & p-lactamase FASHFHIOGEA

Table7 i\ bH¥p % H 3 p-lactam # (CAZ,
CPZ, LMOX, CZX, CMX, CRMN) Hifhit f-lac-
tamase BAEH| (CVA, SBT) % 1:1 KRA LD
MIC 4 %3% L#zo MICso THMET 5 &, CAZ, CRMN
# 3.13 ug/ml, CPZ6.25 ug/ml, LMOX, CZX, CMX
#% 25 pglml Tdp - 72, Table 8 1t f-lactam FIHELIF
MIC Li# LT MIC #52 I LET LibkB: 2%
LUk ES Ute BBk 77 Lico MIC 232 IAEET LA
#Bux CPZ & CVA OBtA TR &< 68k (22.2%)1c
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Fig.8 Killing curves of CAZ combined with
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(No. 2)
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Fig.9 Killing curves of CPZ combined with

clavulonic acid against P deruginosa
(No.10)
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Fig. 10 Killing curves of CPZ combined with

clavulanic acid against P.aeruginosa
(No.27)
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Fig.11 Killing curves of CZX combined with
clavulanic acid sgainst P.aeruginoss

(No.8)
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Fig.12 Killing curves of CZX combined with
clavulanic acid against P.aeruginosa
(No. 8)
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Fig.13 P.aeruginosa (No.8) CZX 2MIC 4 hr.
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Fig. 14 P.asruginosa(No.8) CZX/CVA 2MIC 4hr,
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ANTIBIOTIC COMBINATION THERAPY
AGAINST P. AERUGINOSA

TAKESHI SHIMADA
Department of Urology, Faculty of Medicine, Kagoshima University
(Director : Prof. Y. OHI)

I studied the synergistic antimicrobial activity of A-lactams and aminoglycosides (AGs) against
P.aeruginosa with and without -l inhibitor ic acid, CVA; SBT).
Antimicrobial activity against 54 strains of P.acruginosa isolated from patients with urinary tract
infections were measured by agar dilution method using an inoculum size of 10%cells/ml. Of three
AGs, gentamicin (GM) and of nine f-lactams, ceftazidime (CAZ) showed the lowest MICs of 3.13

pg/ml.
T investigated the fractional inhibitory concentration (FIC) indices of three AGs (GM, amikacin,
micronomicin) and eight p-lactams (pi in, cefoxitin,

and cefsulodin) against 27 bacterial strains using the checkerboard method

Of 24 combinations, that of cefoperazone (CPZ) and amikacin (AMK) was very effective, with an

average minimal FIC index of 0.4567. Synergistic activity was observed against 19 of 27 strains

(70.4%). The MICs of CPZ against all 27 strains were less than 3.13 gg/ml when combined with
3.13 pg/ml of amikacin. Bacterial killing-curves corresponded closely with FIC indices.

Changes in MICs were examined using combinations of six new f-lactams (CAZ. CPZ, latamoxel,

and carumonam) with B- inhibitors. In a of CPZ and

CVA, the MICs against six strains (22.2%) were twice as sensitive as CPZ alone. In combinations

of CZX and CVA, however, MICs showed resistance.

I also investigated some combinations of f-lactams, AGs and B-lactamase inhibitors. A reduction
in the average minimal FIC indices was observed in the combinations CPZ-GM-CVA and CPZ-
AMK-CVA, though CZX-GM-CVA showed a shift in average minimal FIC index from 0.610 to
0.8872. Although synergistic activity of CZX and GM was proved against 10 of 27 strains (37%),
combination with CVA acted synergistically on only one strain. Drug interaction between CZX and
CVA therefore needs further clarification.




