PR O bt A MEICBIT 5 XRAFFIE
Serratic 13 +3 B-lactam H& 7 ¢ ) EMGHOUA

n X = n
BUR MK IR BB
(X XHFRESR

(Faf 62 48 A 18 H%A)

B-lactam K| 10 M2 7 ¢ / MR (AGs #) 4 RO 27 OEAAHLET, RBNHAMLI
Serratia marcescens (S. marcescens) 27 BRIk 3 in vitro SHABIY checkerboard HiC X h
minimum fractional inhibitory concentration (FIC) index ¥ RBDBM Lico 2 HIftAHRYRE
7tk & MMEE IFO 12648 {4 AT, sub-MIC L <047 = A& Gentamicin (GM) &
W12 Amikacin (AMK) OftZR% time kill curve (R CRNT 5L L bic, EERBEA
WTHOBBEL LR LI

minimum FIC index OMR Tit Latamoxef (LMOX) & GM 0ftA T 24 #k (89%) »° 0.5
MFOEMMRLR L, P4 minimum FIC index ix 0.241 & B/ME%7R L 720 LMOX, Cefti
zoxime (CZX), Cefmenoxime (CMX), Cefoperazone (CPZ) & GM, AMK, Tobramycin
(TOB), Netilmicin (NTL) 0% &hH#Tiz, CMX & TOB 0@ ©FH minimum FIC in-

dex 2% 0.565 ¥R LA,

EOMOBAEHLE TR 0.5 UTFOBAIHERDRLE D o

BHHABHR
SHAZR L MOBME(SBD Hhice

BRERBRBREC ST S Serratia % X U P.aeru-
ginosa H<,
EERRREL R TW3Y% —%, BiE 0 B-lactam
FoOMEOHS 12 % L &, Serratia % XU P. aeru-
£inosa EHLTHLHMNRMRI A T3,
cescens ERLTIE, Wh®BH3 e 7 = AMOH
B VES Tk BRAKSRE T hTWERTY, e
HYPENOTEBO N, MKNC L ERIERE B Y
AL, BREBEOET LAEMC B TRRBRAN

S. mar-

Tix sub-MIC v~ o,

€, FIC index KT

TFo@Y TH B,

1) fEARH

1) B-lactam #|
Latamoxef (LMOX, #¥F833%K)
Cefmenoxime (CMX, RERAIR)
Ceftizoxime (CZX, WRERIR)
Aztreonam (AZT, H&FA7 1 7)
Ceftriaxone (CTRX, = ¥a)
Ceﬁmpeuwne (CBPZ, EfLFTHR)

FRTB0TLHELTHY
%o

fERBF ORI B B-lactam ML 7 s /VEMAER
(AGs #) oftHRFMOBHIERE S IR AL LE
EH/L, BFAOBRYES BT, BRATREL
b s, XBWHRHCSVCHESHREBD HH
HRSVEY, S, RESME S. marcescens ©HT
% P-lactam #jx AGs HopiABAL in vitro TR
HL, AbeTHEOHMELERELLD CRE T
%0

yn@Eh

I RBHHEZOVIEHZE
BHRBED in vitro ZHREORMICAIHERILL

(CPZ, WfEETH)
Cefminox (CMNX, BI#MI)
Cefotiam (CTM, RERHTIH)
Cefmetazole (CMZ, =3t)

i) AGs #
Gentamicin (GM, =, &2 ABZ)
Amikacin (AMK, BHNE)
Tobramycin (TOB, HEFHNIK)
Netilmicin (NTL, =y €2 2AB#)
B-lactam # 104 & AGs |4 HlD, WIFhbHilio
Bonicd DAV,
2) (HAEKk
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AR 54 fEm b 57 SR 4 M, WRAEMBER XX
BRAMRLIC 35\ TRISMRRE BRI LM S h 7o R
FED S. marcescens 100 #i' DA £ 4 WK D R 1
DAL DA E S 27 HoE B, RRICA

8) {AKEHLds X U A OB R WRE 1L B (MIC)

DOWE

BA(LERESSIME OB LT MIC OlELT
2, Heart Infusion Broth (HIB, FHL4) ic—#
1% Lrciiey 10°CFU/ml s L, 4 REO KRR
FU%&H+ 5 Heart Infusion Agar (HIA, XFHLA)
12 Micro Planter (EAMMBIERIM) LA TRMH,
37°C 18 MR L, AR MIC ¥WE LI, B-
lactam #lix 1,600 ug/ml Ar6> 0.1pg/ml 0> 15 b
iz, AGs #ix 400 ug/ml A6 0.1 pg/ml 0 13 BYIC
WAL R BAR LRTVLEM Lico

4) p-lactam F& AGs Fo in vitro GERBBEOR

M

RELODOHEICKSE, f-lactam FI L AGs D%
WEED 2 EXERRFVILE i< @R A berz Rk HIA
XAWTPIEEL, HIB T—aOglL - iy 10°
CFU/ml i=Ji% LTHM L, 37°C 18 i Rese, £ KA
B XUGHRM O RN O MIC LME Lic, SHA%
RixAEMD MIC L 2HBARO MIC 2o, B
(minimum) @ Fractional Inhibitory Concentration
(FIC) index % Fig.1 DRI X ) WH Lo 0.5 UTFD
fERHARHR 0.5 LHAE< 1 LIS VLHEE
HRHE, 1 LHEMBR 1 XD kEME HEHEL
oo MIC 2 EAMBERFIO WEAM D H M CEx
Mo teb ORTBE L1z (Fig. Do

Fig.1 Combined effect of drug A and drug B

(MIC) yfmt

x5 - - |- -] -
an |« ] e ]« ]|~ 1 -1-
e | v [ e | e |+ | ¢ ] - -
om |« | [ o[-~
o [ o[+ <|-[-
o [ o[ [+ -]-
oo [ e T [ [ ] -
o e e e -
A% o [ow|om|om|om|1m|am]ex| s

+ Visble growth
= No visble growh,
FIC (Fractional inisitory concentation) index
. MIC of drug A combined with drug B
T MICof drag A slone
4-MIC of dug B combined with drue A
MMIC of drug B sine

(MIC) g/t

5) MMEMIcRETOAHR

checkerboard dilution & CHFAIMMELRED I MHkL
MK IFO 12648 #k AL TMN L1z, HIB T~
R LMY HIB oMk, WA 10~10°CPU/
ml o AT, ARFRELMEAD S 2 K
mL, S7'C CHRRERML, 1. 2 4, 6 8 24 B
IEMBEME Lo

6) REULWFHMM (SEM) X 5MK

Rigt {1 ARG Y

B LI TR MBI LMy 1%
INE=AT AT FRE, 050, BHAHK, 7r3-1
RIITHAL KM V7 A BAL BREAKE
#* ASKEL, WKC X AETFRMR (A S-
570) %Mo

L. X Mg |

1 #RFIHT D S. marcescens DERH:

RRCHA LIRAD S b, WhPSM3 LT <
L¥Evbh 3 LMOX, CZX, CMX, CPZ 4#M:
AGs D GM, AMK, TOB, NTL 4 Mic#i+ 5 8K
#& 10°CFU/ml By DBEUA T AR LIz (Fig.2.3), +
7 = 4 4 WOG T2 CMX 1Kk 5 RSB RS,
M~ 212 6.25 pg/ml TH > 7z, CPZ (M
N, 47w LS WL BHAMNER LI, ik, AZT o
THREE - 212 3. 13 pg/ml 1B b, CMX A%
DRUERER LI, 1,600 pg/ml Ll EoRERER
RIKEDHIT, AGs # 4 MO Tiz GM, AMK 5t
TOB, NTL kE~XRVHEHYR L, GM M
D AGs Fiic b ERMEY KLk, TOB KHLT 12

Fig.2 MICs of CEPs (LMOX, CZX, CMX,
CPZ) against 27 strains of S. marcescens
(inoculum size 108 CFU/ml)

g

Cumulative percent inhibited(%)
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Fig.3 MICs of AGs (GM;, AMK, TOB; NTL)
against 27 strains of S.marcescens (in-
oculum size 10° CFU/ml)

Cumulative percent inhibited(%)

13

=018 8078 P13 125 e
] 3 ¢51 314158
[AMK 3393 234
ITOB 11 425212
[NTL 24 331410

# NTL K3 LT 10 Bint 400 mg/ml LA oM BERHE
YRLI

2) in vitro BERZHR

B-lactam # 10 12 GM, AMK 0 20 F» O %A

bRITKT AR Y minimum FIC index k4 &1z
TR LI (Table 1), 27 5o FIC index OT#MN
BAROHARIE GM & LMOX o fbesfy
B<, T FIC index i 0.241 TH b, 27 #keh 24 £
(89%) KRR WD Hhtzo GM & CMNX &>
#ExfAbeT 0.650, AMK (& CTRX, CMNX % Xt
CMZ o3 H D EAAHET, %h £h 0.541,
0.567, 0.900 DA% 7% L7cat, %o fiz+~T 0.500
HTFoMEnRL, BRHRIBD ORI,

WIERL7 = s L AGs 4HOBAADHE T,
CMX & TOB 0¥ T 0.565 D4R Licas,
EOMOEAAHE TR, TT 0,500 LITFOMARL
t2o NTL 2 LMOX, CMX L oftBT, £h¥h 5
(9%, 1# (4%) RN K Hhic (Table 2),

GM & LMOX o in vitro ftE#E % GM Bhis
IUERBED LMOX ftfFTD GM icai+ 5Bt
BETHD L, BREOHRHWEED Hh, LMOX
6.25 pg/ml OHHAT GM O MIC 2+ XTO¥ITH L
T 12.5 pg/ml LT ORERIBY L1 (Fig. 4)o

B-lactam #|& AGs F® MIC 5, 6.25 pg/ml [T

Table 1 Combined effects of B-lactams, and GM or AMK
against 27 strains of S. marcescens (inoculum size, 10%/ml)

Drug Number of strains (%)
Combination Partial
Mean | Synergy | synergy | Addition | Antagonism | . ..
deal cam | BC | (05 | (0 | (L0 | Lo Tndifference
indices <1.0,
LMOX | 0.241 | 24 (89) 1(4) [ [) 2(7
cMX | 0.467 | 16 (59) 10 (37) 0 0 1(4)
czx 0322 | 20 (74) 7 (26) 0 0 [
AZT | 0.2 | 22 (82) 2(7) 0 0 3
om | CTRX | 0.38 22 (82) 3 (1) 0 2(7 0
CBPZ 0.426 20 (74) 3 (1) 1(4) 1(4) 2(7
crPz 0.310 22 (82) 4(14) ) 0 1(4)
CMNX | 0.650 9 (33) 10 (3) 2(1) 1(4) 5 (19)
CTM | 0.38 | 11 (4D 2(7 0 1(4) 13 (48)
cMz | o.dez | 12 (44) 3 (11) 0 1 (4 1(4)
LMOX | 0.3%9 | 20 (74) 5 (19) [} 0 2(7)
CMX | 0.48 | 14 (52) 12 (44) 0 0 1(4)
czx | 038 | 21(18) 6 (22) 0 0 [
AZT | 0452 | 16 (59) 7 (26) 0 0 414
am| CTRX | 0541 | 15 (56) 7 (26) 104 4.(14) 0
CBPZ | 0.482 | 12744 9 (33) 0 3 3.1
cpz 0.384 | 17 (63) 9 (33) 0 0 1(4)
CMNX | 0.567 | 10 (37) 8 (30) 2(1) 104 6 (22)
CTM | 0.276 9 (33) 1(4 0 3.1 14 (52)
cMzZ | 0.900 404 2(n 0 17 (65) 4(14)
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Table 2 Combined effects of CEPs and AGs against 27 strains of S, marcescens
(inoculum size, 10¢/ml)
Number of strains (%)
Combination Partial
Mean Synergy synergy Addition | Antagonism "
Ao cem | e | (g9 | (08 | (=10 | OLD Idifference
indices <1.0,
LMOX | 0.241 24 (89) 1(4) 0 [ 2(7
oM | C2x | oz | 20 7 (26) 0 0 ]
CMX | 0.467 | 16 (59) 10 (371) 0 0 1(4)
cpz 0310 | 22 (82) 4.(14) 0 0 1(4)
LMOX | 0.359 | 20 (74) 5 (19) 0 [} 2(7)
AMg| 2% | 038 | 21(®) 6 (22) 0 0 0
CMX | 0.484 | 14 (52) 12 (44) [ 0 108
CPZ 0.384 | 17 (63) 9 (33) 0 0 1(4)
LMOX | 0.493 9 (33) 10 (37) 104 0 7 (26)
ToB| & 0317 | 19 (70) 2(7) 1(4) 0 5 (19)
CMX 0.565 11 (40) 8 (30) 3() 0 5(19)
CPZ 0.47 | 14 (52) 7 (26) 0 0 6 (22)
LMOX | 0.498 | 16 (59) 4 (15) 0 5 (19) 2(7)
NTL| czx | 0.202 | 20 (73) 5 (19) 1(4) 0 18
CMX | 0468 | 13(48) 13 (48) 0 1(4) 0

Fig.4 Sensitivity distribution of GM alone or
combined with LMOX (27 strains of S.
marcescens, inoculum size 104/ml)

g

E w0l

E

H

3

2 20f GM alone

H +LMOX 0. 1ug/ml

3 +LMOX 0. 78s/m}
+LMOX 6 25ug/ml

GM

OEEBL 12.5 pg/ml P EOWBKRLOLKTIZ, B
BUCHFI DB, BEALDEAADRT, 125
ng/ml LA EOBBBETO FIC index OFISEA L D/
X<, B-lactam H| & AGs HIOBHAIDABENRE NI
(Table 3),

3) MEmRICRET AR

CZX, GM o MIC % & % i 6.25 pug/ml T, FIC
index 0.141 LEBIHMRIEALEDLBELRD S.
marcescens No.10 %\ T 8 B H ¥ T D BERHRY
WA LA Rk 7T (Fig.5), % 1/4 MIC o ffAT

CZX 1MIC tiiE A% o REEAL BDOHhR 5,
CZX 12MIC & GM 14 MIC, =5 CZX 14 MIC
& GM 12MIC OftA CRERHEREHE K-

AWK T CZX & AMK OftA TREZHRYRNL
t20 AMK @ MIC 2 12.5 ug/ml T# b, FIC index
i2 0.749 TH 1z, CZX, AMK 0% 1A MIC +20
BHRAITIXEA 2 M COMBORMP BB T, Bl
HTHY, LIk EMPUIMM LI, & 12 MIC OB
TiX CZX 1 MIC M# X b b B BESRHBD oI
2, GM rofHOBHEL D b%Y, FICindex L1
<#EB L7 (Fig.6)o

S. marcescens No. 10 %\ LMOX & GM o sub-
MIC DHA TR 5 WE Lo
FIC index 12 0.125 T 5,1/8, 1/16MIC F20ftAT
REAIER 1 BRI E ¥ CEBBIIRS LK, DURIH
B0 10~15 30 1 BEOMM AT L HHMM LIS
Hux LMOX 1MIC MERcH~THIRKTH
(Fig. 1), ELIA@HYMAL-T CPZ &£ GM 33012
AMK OftH2 R4 ME L1z, FIC index i34 0.251 L
0.751 TH %, Fig.8 o 1,2 1ixd 1/4 MIC T2
OO TIRAH & b ICHAE 2B A ¥ TRRENS
Ro@ohicn, 0%, AMK kL oOfHE CIREMNS
Z bR E ARV HMATR L, —%, GM Lo
FECIL EHIERERY 6 150 MBI TH B b b D
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Table 8 Combined effects of -lactams, and GM or AMK
(S. marcescens 27 stralns)

Drug Mean FIC
Combination index MICs of CEPs MICs of AGs
Total
AGs | CEPs [ (number of £6.25ug/ml | 212.5ug/ml | %6,25ug/ml | Z12.5ug/ml
strains)
LMOX | 0.241 (25) 0.298 ( 8) 0.215 (17) 0.242 (12) 0.242 (13)
CMX 0.467 (27) 0.526 (21) 0.222 ( 6) 0.524 (12) 0.422 (15)
czx 0.322 (27) 0.405 (13) 0.244 (14) 0.277 (12) 0.357 (15)
AZT 0.286 (24) 0.304 (21) 0.166 ( 3) 0.303 (12) 0.270 (12)
oM CTRX | 0.388 (27) 0.516 ( 7) 0.344 (20) 0.427 (12) 0.358 (15)
CBPZ 0.426 (26) 0.374 ( 8) 0.449 (18) 0.39% (12) 0.451 (14)
cpPz 0.310 (26) 0.516 ( 1) 0.301 (25) 0.357 (12) 0.269 (14)
CMNX | 0.650 (24) - (0 0.650 (24) 0.638 (12) 0.661 (12)
CTM 0.383 (14) - (0 0.383 (14) 0.558 ( 5) 0.285 ( 9)
CMZ 0.482 (26) 0.625 ( 1) 0.476 (25) 0.637 (12) 0.349 (14)
LMOX | 0.359 (25) 0.416 ( 8) 0.332 (17) 0.415 ( 4) 0.349 (21)
CMX 0.484 (27) 0.551 (21) 0.251 ( 6) 0.591 ( 6) 0.454 (21)
czx 0.385 (27) 0.457 (13) 0.317 (14) 0.377 ( 6) 0.387 (21)
AZT 0.452 (23) 0.478 (20) 0.281 ( 3) 0.556 ( 5) 0.424 (18)
AMK CTRX | 0.541 (27) 0.662 ( 7) 0.499 (20) 0.554 ( 6) 0.538 (21)
CBPZ 0.482 (24) 0.592 (. 8) 0.427 (16) 0.497 ( 6) 0.477 (18)
CpzZ 0.384 (26) 0.374 (1) 0.385 (25) 0.403 ( 6) 0.379 (20)
CMNX | 0.576 (24) — (0 0.567 (24) 0.473 ( 6) 0.598 (18)
CT™M 0.276 (14) - (0 0.276 (14) 0.316 ( 6) 0.247 ( 8)
CMZ 0.900 (25) 1.062 (1) 0.893 (24) 0.721 ( 6) 0.956 (19)
(10°CFU/ml)
Fig.5 Killing curves of CZX combined with Fig.6 Killing curves of CZX combined with
GM against S.marcescens No. 10 strain AMK against S.marcescens No. 10 strain
MIC of CZX ;6. Z5ua/ml MIC of C2X
E kgt e A
1 (10°cells/m1) 10
Control Control
1 -CZX 1.56u8/mi(1/4 MIC) 10 AMK 8. Zhwa/rl{1/8 MIC)
Z | //;C2X 3.13/mi0/2 MIC)
7! Zé“’ A Eyme
1 Ew- g
§1 e O 112 MIC) 3 109 - C2X 625m/mi1MIC)
? 1 C2X 1.6ug/mi(1/4 MIC) 10
2 +GM 1.56ua/mi(1/4 MIC) s
" - w0
BRI i SE Lm0 MS
1 0
C2X 1.6u/mi(1/4 MIC)
+GM 3. 13/mi(1/2 MIC)
T [ 5
Time(he) ‘Time (hr)
¥, CRME X CHMMAMMSh, fFHORMACK  MELASHE B# 45 ORIND LS CREFARE
iz AMK & 0RO 100 H01Tho 7, B @S hiz, CPZ 1MIC & GM &5k AMK

AMK roftfcd CPZ offlEY 1/2, 1MIC & DEhER 1BMIC FoOHMATIE, MR L5
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Fig.7 Killing curves of LMOX combined with
GM against S. marcescens No. 10 strain

M of LMOX: 12,8ug/md
of GM Baa/ml
HIC idow
v s, Mict ﬁ))«g:: 1;1- MIC(0.99)
LMOX 1/16 MIC(0.78)+
LHOX 118 MIC(o, 193Gl /8 W&o
MOX 1
LNOX 12 MIC(8. ) +GM 12 MICUB19)

99??:‘9

2

Viable cell count(cells/m1)

Time(hr)

#TRT X 5 FIC index MR LT AMK L0fifl
P h BRI BEEAY R L ThbHo Bsnb,
sub-MIC Rtnptf CRAMOBIEROLRET T
5 $A&it, FIC index 5 HEDH 2 KFAIMEOEALE
HREHENTE 525, 1MIC Ll EORMMEDOHATIX
2F LG FIC index EHBA LIBBIEMAIME Ly
HAGDLERD BT LHEL DRI

BEEREC L 5 RMERE (MBC) & 10°CFU/
ml E4# D MIC #BEERD 2 WK TR Lico BRI

Fig.8 Killing curves of CPZ combined with
GM or AMK sgainst S.marcescens No.
10 strain

1 Vi e ) A
m».mmc m
2 Wetion

)u/a Mo s

© (cpz)
oM

Viable cell count(cells/ml)

“Time(hr)

AV EAIL GM, AMK & CZX, LMOX #IU
CPZ 0 5#ITH %o S.marcescens No.10 k3T B
¢, GM (2 M#k 10 25 10°CFU/ml ¥ T MBC
it 25 ug/ml T H, 10°CFU/ml EMRFD MIC kb 2
R % R LI, —%. AMK Tz MBC i 104
CFU/ml ¢ 50, 10°CFU/ml 8T 100 pg/ml &, AL
< 2~ 3WHVELR Lito HEALE LB,

FIC index 5 &S h 5 HEHR OB, CM L0
PATII3~ 4 HECRETLAOh B, AMK LD

Table 4 Correspondence between MICs (HIA, 10%/ml) and MBCs (HIB)

MBC (ug/ml) Comparison with
. MICs in several inoculum sizes MIC (10%/m1)
Strain drug (ug/ml) MBC MBC
104/mil | 108 y
ml | 10%ml | 10/m0 | 207ml | e |
oM 625 | 2 2 2 50 | +2 (steps) +2
AMK | 125 | 50 100 100 0 | +2 +3
5"”1:;';‘)“”‘ czx 625 | 625 | 125 | 25 [>1,60 | %0 +1
IMOX | 125 | 125 | %5 2 0 | 0 +1
vz | 1w 100 100 a0 |>1.60 | %0 +0
oM 625 | 2 50 50 100 | +2 +3
AMK | 400 | 400 100 100 80 | 0 £0
s
g | czx 2% 2 50 50 1,60 | +1 +1
- LMOX | 313 | 625 | 625 | 125 |>160 | +1 +1
cPz | 20 00 | 200 w0 [>160 | -1 *0
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Fig.9 Killing curves of LMOX combined with
GM against S.marcescens IFO 12648

M o LMOX : stag/nt

Viable cell count(cells/ml)

1
14 MIC+1/4 MIC

‘Time (hr)

Fig10 Killing curves of LMOX combined with
GM against 5. marcescens IFO 12648

MIC of LMOX Sug/ml
MIC Jug/ml
%
10
c14=
10% 2
L =4
5 -

€. Control
£ E8H6% vz s o v Mic

Viable cell count(cells/ml)

(0.78) [EXE)
2. LMOX 1/64 MIC+GM 1/32 MIC
10t (0.39) 13)
3. LMOX 116 MIC GM 1/16 MiC
104 4. LMOX 1/16 MIC+GM 1/16 MIC
1.56) .
5. LMOX 1/16 MIC+GM 1/8 MIC
10 1.56) 2.5)
wa/ml

i
‘Time(hr)
BATI1~ 2 FBETH Y, MRMBCRET AL
RERHT 2B, FHEAR OB L BHAT 5 HA
O MBC pEMERIC L > TEOREMEI 50 %F
DR LTH SBESD B LBbhic (Table 4),

S. marcescens IFO 12648 % fi\~T LMOX & GM »
DHRZR LRI BUETRHR T RN Lo LMOX
116MIC & GM1/8 %5\ 1/16 MIC Dfihabe
T, BEEAIRED SRRV, HRICES, A8
BHEEE T 15 L 110 BEORFONHI BN
%o LMOX 1/4MIC & GM 1/8MIC nfsAb¥T

Fig.11 Killing curves of CZX combined with
GM or AMK against S.marcescens IFO
12648

Mie of Gh m . MIC of AM '
Mic ol o n/m MIG of AMK: 400us/mi

5

3

(AMK)
11 a9+ 08 sics)

Viable cell count(cells/ml)
g

104 2. 1/16 MIC(3.13)+ 1/8 Mcsa
s ) (GM:
1153 Mica.58)+ 153 Mic(a 13)
100 Vi mcu 13)4+1/16 MIC(6. z)
5. 1/16 MIC(3.13)+1/8 MIC(12.
T it % 7
Time(hr)

3, EOREROMMABS A, 14 MIC FO0HR
ik LMOX 2 MIC M & RS OREEA LD, (FH
6RME T, PHPHAMBOMPHAR OIS, L
BEMAM LI (Fig.9)o SHK ERED SFATHRENL
720 LMOX, GM 0 1/32, 1/64 MIC 0ftFTH 1/16
MIC FonGHfrs & EFRSOBRT, B 15 7
VL 110 BEOMHABORI, %1, Fig.10 0%
3LBEMATRLICE ST, 100 EHFF O 1/16 MIC ¥
DOBAZRE 10° BHFF O T h LR L TR 8 BYA
B CREERORBEEN KRS (Fig. 10),

Bt s RAOBAAbRICE B#Y CZX &
GM 35\ AMK oftRiCHE L7 (Fig.11)o
CZX, AMK % 1/16 MIC PHEBF R 1ic, FTL
CZX, GM % 1/16 MIC BffRy % R 4 1<% Lo FIC
index i GM & OBt fi T 0.065, AMK toftfic
0.258 DETH - ko GM & OHHAN AMK & DBAIC
W, ERWBUR 110 BECHX Sh, 24 FMBX TE
DENRBED LhI, Afkic CZX 1/16MIC £ GM %
V2 AMK 1/8 MIC BHAEFO BHID BT b, Mgk
2 L5 IR LI b i MAMERIC RIFT MM O WS
FIC index &#83 LIRBTH - oo WM 3 1TRT L 5
i, CZX & GM 1/32 MIC F20Btf T RRITk~
BESMIE ¥ TOABEBUX 1/100 225 1/1,000 S
h, EWLHASHREBDI (Fig. 11)o & hix Fig. 10
JoiR L7z LMOX, GM 0 1/32 MIC Fon AR icts
~AECHRCHALHREED A Licih, FIC index
Off L 8B LITVRBTH - 720
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Fig.12 Combined cffects of LMOX and GM against S.marcescens No.8

and No. 12 strains

Smarcescens NoG strain

Smareesccns No12 strain

ST EE Sl

v

ST

]
V
]

=

MIC of GM : 400,/ml
MIC of LMO: ug/ml

Fig.13 Killing curves of LMOX combined with
GM  against S.marcescens No.6 and
No. 12 strains

No strain : MIC

Noi srain: MIC of LMO
rn: mdcx

(LA )
o2 g1 1T g1 e R @
20 174 MICE13)+178. MICO.

10

10

Viable cell count(cel

picty 56
icis 1)

2

T 6 ¥
Time(hr)

FIC index LR@MHF L OMMLKNTHEMT, S.
‘marcescens No.6 & No.12 %Fi\-T AGs FOHH R
DERKE Lz, Fig. 12 12 2 #® LMOX, GM fiRans
@ checkerboard %7 L7zo LMOX 1245 MIC i1
@ UETH B, No.6 (2 GM I@ERHET MIC 400
pglml LEERIR LTL B, checkerboard EICHLEN
TR Ui BHAREE T RIS 5 REBRE BiE L
(Fig.13), LMOX 1/4 MIC, GM 1/8 MIC {t s
2 LER 4 R S AHRICERENBH L

Fig.14 Killing curves of CZX combined with
GM against S.marcescens No. 10 strain
and IFO 12648
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Fig.15 Scanning electron micrographs of S.marcescens 1FQ 12648 exposed (o 4 combination

of CPZ 1/16 MIC and GM 1716 MIC

a) control b) CPz 1/16 MIC (MIC; 100 ug/ml
+ GM 1/16 MIC (MIC; 100 wg/ml)
for 0.5 hour

c) cpz 1/16 MIC + GM 1/16 MIC
for 1 hour
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Fig 16 Scanning electron microgruphs of . marcescens No.10 sirain exposed to a combination of
©7X 1/4 MIC and GM 1/16 MIC (1), or GM 1 MIC alone (b) lor 1 hour

(MIC; 6.25 pg/ml)
(MIC; 6.25 pg/ml)

a) CzX 1/4 MIC
+ GM 1/16 MIC
for 1 hour
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COMBINED THERAPY WITH ANTIBIOTICS

—IN VITRO SYNERGISTIC EFFECTS OF 8-LACTAMS AND
AMINOGLYCOSIDES AGAINST S. MARCESCENS—

Morostr KawanArA

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

The purpose of this study was to examine the fractional inhibitory concentration (FIC) index
of B-lactams and aminoglycosides (AGs) sgainst S.marcescens. The correlation between growth
curves and morphological changes in the bacteria was also clarified at sub-MIC levels.

In vitro activities of 27 kinds of combination of 10
S.marcescens isolated from patients with urinary tract infections and S.marcescens strain IFO
12648 were studied using the checkerboard method.

Combination of so-called third-generation cephems (CEPs) and AGs seemed to enhance the
bactericidal effect against almost all strains tested. Growth curves of these strai
strain were studied after addition of each drug at sub-MIC level. The initial
104~10* CFU/ml.

Scanning electron mi ic (SEM) ions were also

Synergistic inhibitory rates and minimum FIC indices were: LMOX 89% (0.241), CZX T4%
(0.322), CPZ 82% (0.310), all in combination with GM ;and LMOX 74% (0.359), CZX 78%
(0.385) and CPZ 63% (0.384) with AMK.

A bactericidal effect of LMOX with GM against S.marcescens No.10 strain (minimum FIC
index ; 0.125) was observed after adding 1/2 and 1/4 MIC, respectively. After incubation with
1/8 and 1/16 MIC, respectively, for 8 hours, viable bacteria decreased to 1/10 to 1/100 of the
controls. With each 1/16 MIC of CZX and GM (minimum FIC index ; 0.065) the standsrd straia
was suppressed to 1/100 to 1/1,000 of the controls 8 hours later.

d i i is and/or filament formation after combination of sub-

MICs in comparison with a single regimen.

Although the minimum FIC indices did not always coincide with antibacterial synergism, growth
curve tests always reflected morphological changes as far as sub-MIC combinations of the third-
generation CEPs and AGs were concerned.



