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NTL, LMOX, Ll[, CZX, CMX & X0 CAZ ~n
Fpcgloy Focoli, S, marcescens, P.aeruginosa is )
O M. (3. ) catarrhalis (= 2+ %, $ZEMEH 10° &1
U5 108 cells/ml 4z 450 b5 ¢ ¥ o> MIC., % Table1 iz
itz

(1) E. coli

CPZ Tt 10%cells/ml 4 flili%iz, 800z ml OHB/IET
LI AR S fevBEn fF(E Lizy', NTL, LMOX,
CAZ, CZX # XU CMX (2, ¢~ oz LTvFn
LR D AR L1,

(2) S. marcescens

CPZ % 108 cells/ml {2 ffifi5iZ 800 ug ml THH-T 4
il 20 Bkeb 4 BROWIAI 2 220 MIC,, 12 800 pg/ml f}
L&ty —F CAZ T2 MICy, A% 0.78 ug/mi
(108 35 L OX 10° cells ml $26iBy) &, €708z LT
it N AR LIz, o3RO MICs, (108 cells/
ml) 1%, NTL, LMOX, CZX., CMX T+ h ¥h
12,5, 3.13, 6.25,

(3) P.aeruginosa

1.56 ug ml TH -7z

T2 BRI R 21770, BHAMY 107 cells/ml & /¢ NTL & X 08 CAZ pilr#m@m i@ hamrL, of
Table 1. Susceptibility of clinical isolates to netilmicin and cephems
_ No. of | Mmoculum MIChi ¢ pg ml:
Organism trai size
SIAmS | cells/ml) NTL LMOX CcPz (44 CMX CAZ
) 10* 6.25 0.39 800 0.20 0.20 0.39
Escherichia coli 20 )
10° 0.78 0.10 1.56 0.05 0.10 0.20
Serratia % 10® 12.5 3.13 >800 6.25 1.56 0.78
marcescens 108 12.5 6.25 100 0.78 1.56 0.78
Pseudomonas % 10® 3.13 50 25 100 50 3.13
aeruginosa 108 3.13 25 6.25 50 25 1.56
Moraxella 108 0.39 =0.025 12.5 0.39 1.56 0.20
( Branhamella) 19 .
catarrhalis 10 0.20 =0.025 0.39 0.20 0.20 0.05
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CAZ (ug/ml) NTL
50 25 125 | 6.25 | 313 | 1.56 | 0.78 | 0.39 | 020 | 0.0 | alone
12.5 - - - - - - - - - ~ _
6.25 - - - - - - - - + F +
3.13 - - - - - - - - - i +
~ 1.56 - - - - - - - + b F r
E
w | 0.78 - - - - - - + F - + +
S
P 0.39 - - - - - + - + + + +
&
z
0.20 - - - - + + - + + + +
0.10 - - - + + + + + + + +
0.05 - - - + + + + + + + +
0.025 - - + + + + + + + + +
CAZ alone - - + + + + + + + + +

Fig.1. Combination effect of netilmicin and ceftazidime against Pseudomonas aeruginosa No. 49
FIC index— MIC of netilmicin in combination MIC of ceftazidimg i‘n combination

MIC of netilmicin alone MIC of ceftazidime alone

min. FIC index(*)=0.125

Table 2. Combined effects of netilmicin and cephems against clinical isolates

Drug combination Number of strains (%)

Organism CEPs* mean min. synergy partial synergy indifference antagonism
FIC index (=<0.5) (>0.5, =1.0) (>1.0, =2.0) (>2.0)

LMOX 0.536 13 ( 65%) 6 ( 30%) 1 (5%) 0(0%)

Escherichia coli cpz 0.374 16 ( 80%) 4( 20%) 0 ( 0%) 0(0%)
(20 strains) CzX 0.511 14 ( 70%) 5 ( 25%) 1 ( 5%) 0(0%)
CMX 0.595 9 ( 45% 10 ( 50%) 1 ( 5%) 0(0%)

CAZ 0.685 3 (15%) 16 ( 80%) 1 ( 5%) 0(0%)

LMOX 0.448 16 ( 80%) 4 ( 20%) 0 ( 0%) 0(0%)

Serratia CPZ 0.369 19 ( 95%) 1( 5%) 0(0%) 0(0%)
marcescens CzZX 0.351 16 ( 80%) 4 ( 20%) 0 (0%) 0(0%)

(20 strains) CMX 0.508 10 ( 50%) 10 ( 50%) 0 ( 0%) 0(0%)
CAZ 0.516 11 ( 55%) 8 ( 40%) 1(5%) 0(0%)

LMOX 0.416 18 ( 90%) 2 ( 10%) 0 ( 0%) 0(0%)

Pseudomonas CPZ 0.342 20 (100%) 0( 0%) 0 (0%) 0(0%)
aeruginosa CczX 0.394 17 ( 85%) 3 (15%) 0 (0%) 0(02%)

(20 strains) CMX 0.390 19 ( 95%) 1( 5%) 0 ( 0%) 0(0%)
CAZ 0.368 16 ( 80%) 4 ( 20%) 0 ( 0%) 0(0%)

LMOX 0.563** 0( 0%) 1( 5%)*** 18 (95%) 0(0%)

Moraxella ) 0 0 0,

CPZ 0.537 9 ( 47%) 10 ( 53%) 0 ( 0%) 0(0%)

(Branhamella) | ;v 0.675 3 (16%) 15 ( 79%) 1(5%) 0(0%)
catarrhalis | oy 0.577 11 ( 58%) 7 ( 37%) 1(5%) 0 (0%)

(19 strains) CAZ 0.761 0( 0%) 19 (100%) 0 ( 0%) 0 (0%)

.

. cephems
* . min. FIC index of 1 strain (***)
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b4, MICy (10" cells/mly th 3088 p/ml Ty -0 /2 Al
DA FCr, CPZoe 26 pg/ml, LMOX 1 k8 CMX
€50 p/ml, CZX € 100 pg/ml Ty /2
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TR
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T, checkerboard dilution method 2 1 » WAl 41y /¢
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ETO A b g DRI g b hre,
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Fig. 2. Bactericidal effect of netilmicin, latamoxef and ceftazidime against Serratia marcescens T-55



VOL. 37 NO. 2 R > Wefie k9% NTL & CEPs o)t

NTL

LMOX

—
o
T

10
-0~ control

-1 1 MIC

-4 1/2 MIC

Ul
T

] MIC (31300 mD

Logarithm of viable cell count/ml

119

CAZ

o conlral & 2 \IC -0 control A= 2 MIC
-0 2 MIC 12 MIC O 4 MIC - 1/2 MIC =0 1 MIC
- MIC 41 MIC - 8 NIC o | MIC  -#8 MIC
i B (125 0/ml) B 1.560/ml)
1 L 1 J 1 1 J
1 2 1 ( 1 ] 0 1 2 1
Time (hours)
Fig.3. Bactericidal cffect of netilmicin, latamoxef and ceftazidime against Pseudomonas aeruginosa E-2
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Fig. 4. Bactericidal effect of netilmicin, latamoxef and ceftazidime, alone and in combination,

against Serratia marcescens T-55

NERBMIUIHA L TFA IS & OMELEL %,
WHEBEMEC L VBRE L, To#EREY Fig.6 5X
VTR Lico MBTE, BE0RE & IEF i in
LT e shi, LMOX # 5wk CAZ {EH
B iidbicEl A D 2 LRy B bhich, NTL
TERBRICIIA IR L3 LA ERFOFE BES W, —
%, Fig.6 iR Li-KEic, NTL (0.39 pg/ml) & LMO
X HBHuvE CAZ BHABCIIVCThLESE»E TR
L, AEBPHEEO—HIERE LBV RO, &
72, Fig.7 iR Lic#ic, NTL (1.56 pg/ml) & LMO
X »HBH\E CAZ PRy, NTL BEAR &I

DM BLE S his
1I1. % =

73 MEERRIENE L -7 7 5 ARPUENE &
DHIEAC DVTIE, ChETHEL DO HRE » b
B0 di, S. marcescens ¥ XU, P.aeruginosa %t
LTHL AL T B,

73/ EREGRIUEDE L 8-5 7 2 ARBAENE &
OWHIEROBFE LTI, B-7 7 2 2 RPEWE I X
D HIRREES (BE R FiF, 7 3/ MR B X
T5EBED SV Y= Brhbien s EXHLR T
613,14)0



120
NTE and LMON
E
=
e
- —O— control
£
£ —@— NTL (1 sy mlb 172 NI
2
= —— IMON 6 2wl T2 MIC
) —A— NTL i1 56 ml - LAMON (6250 wl
1 J
1l 1 '_‘ !
Tune
Fig. 5.

against Pseudomonas aeruginosa E-2
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L, fHIc X b E s Lic,

S. marcescens 3s L U* P.aeruginosa |3, BitE, Bih#t
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Fig. 6. Phasefpon;rast micrographs of Pseudomonas aeruginosa E-2 exposed to netilmicin, latamoxef,
ceftazidime and combinations (netilmicin concentration : 0.39 pg/ml)
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Fig. 7. Phase-contrast micrographs of Pseudomonas aeruginosa E-2 exposed to netilmicin, latamoxef,
ceftazidime and combinations (netilmicin concentration : 1.56 pgg/ml)
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IN VITRO SYNERGISTIC EFFECT OF
NETILMICIN AND CEPHEMS

Hipro Otsuxi, Hirosti Kamr and Takessr SHIBAHARA

Rescarch and Development Laboratories, Essex Nippon Kabushiki Kaisha,
1-4, Sasagaoka, Minakuchi-cho, Kouga-Gun, Shiga 528, Japan

Masako Otsuki and Takesni NisHiNo
Department of Microbiology, Kyoto Pharmaceutical University

The combined action of netilmicin (NTL) with latamoxef (LMOX), cefoperazone (CPZ), ceftizoxime
(CZX), cefmenoxime (CMX) or ceftazidime (CAZ) was studied against Escherichia coli, Serratia
marcescens, Pseudomonas aeruginosa and Moraxella (Branhamella) catarrhalis. The following results
were obtained :

1. The antibacterial activity of each antibiotic by itself against E. coli and M. (B.) catarrhalis
‘was strong.

2. Synergistic action of NTL with each of LMOX, CPZ, CZX, CMX and CAZ was observed on
all bacteria, especially S. marcescens and P. aeruginosa. The combination of NTL with CPZ was
most effective.

3. Bactericidal activity of NTL with LMOX or CAZ was observed on S. marcescens T-55 and P.
aeruginosa E-2 at concentrations in which the respective drugs alone showed only bacteriostatic
activity.

4. Phase-contrast microscopic observation of P. aeruginosa E-2 demonstrated that the bacterial cells
treated with LMOX or CAZ showed a filament-like form and those treated with NTL almost a normal
form. In each combination lysed cells were observed.




