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Fig. 1 Photograph of the effect of coexistent orga-
nisms.

The basal agar plate contained 200 xg/ml
of cephalothin as well as cells of Klebsiella
pneumoniae (cell count 107/ml). After the
incubation at 37°C for 48 hours, two large

round colonies of Enterobacter cloacae (repre-
senting coexistent organisms)are visible on the
plate accompanied by small satellite colonies
of K. pneumoniae around them.

CET j2Ff 6.25 ug/ml L FC I EREH L ke K.
prneumoniae DEIENHBL L1z, CET 12.5 pg/ml L)k
TIHIEREWR L OIAFEE LB IR -EIBR L
%o R, FERERMNCERS hic K. pneumoniae
2% satellite colony # W L1z (Fig. 1), A TlI,
Zh b satellite colony o HBL2GRD B Te < e 5 )
CET }4f£% “MIC(minimal inhibitory concentration)
of cephalothin in the presence of coexistent orga-
nism” L EFE Lic, Tiebhb, ZoOEIEFEAETC
BT, IHEWHTHD K. pneumoniae D FEH kBT
PRIE U5 iy CET JEEEbT,

B/ B IEAE (minimal inhibitory concentra-
tion : MIC) DB IXFERPHA FE & oo Tals,
BT E o HIB 1 WESREEOFRK E Lico

CEZ &£ GM OEREIUVHAIC LD NE O R
CEZ & GM oilifi/EFN 2o\ T 2 B H R A 2L D,
T B A PUEFIREE Ol A bR v T 5 KGR
HAER Lo, ¥ LCEMLBIE BT, Ptk o HIB 1 &8
Fr B DR A R B e 2R L, 37°C, 18 KERS



452

CHEMOTHERAPY

FEB. 1976

Fig. 2 Effect of coexistent organisms on surviving
cells of Klebsiella pneumoniae in the presence
of cephalothin.

Heart infusion agar plates containing two-
fold dilutions of cephalothin and cells of a
strain of K. pneumoniae (cell count approxi-
mately 107/ml) were prepard. The minimal
concentration of cephalothin at which no
growth of K. pneumoniae appeared around
and under each of the colony of coexistent
orgnism on the plates was defined as “MIC of
cephalothin in the presence of coexistent orga-
nism”. Dotted zone represents the concentra-
tion (cephalothin 12.5 xg/ml)at which no effect
was observed in the presence of coexistent

organisms.
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Fig. 3 Comparison of “MIC of cephatothin in the
presence of coexistent organism” and minimal
inhibitory concentration.

The two values were compared in three spe-
cies of gram negative organism. The agar
plates contained serial two-fold dilutions of
cephalothin and cells of a strain of Klebsiella
pneumoniae (cell count approximately 107/ml).
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Fig. 4 MICg of cephalosporin antibiotics for 25 str-
ains of Klebsiella pneumoniae.
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Fig. 5 Effect of cefazolin and gentamicin used alone
or in combination on 20 strains of Klebsiella
pneumoniae.

Antibacterial activities were determined
by the agar plate method. Undiluted overnight
broth cultures of 20 strains of Klebsiella pneu-
moniae were employed as the inocula. In the
chess board, strains inhibited by the combina-
tions in concentrations of cefazolin and genta-
micin were displayed in cumulative numbers.
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IN VITRO STUDIES ON THE ACTIVITIES OF CEPHALOSPORINS
USED ALONE AND IN COMBINATION WITH GENTAMICIN
AGAINST KLEBSIELLA PNEUMONIAE

Gouta Masupa and Susumu Tomioka

Department of Medicine, School of Medicine, Keio University

To institute appropriate antibiotic therapy for the infections due to Klebsiella pneumoniae, in vitro
studies were carried out.

(1) Heart infusion agar plates containing serial two-fold dilutions of cephalothin (CET) and cells
of a strain of K. pneumoniae in the concentration of 107/ml were prepared. Undiluted overnight broth
cultures of 12 strains of Escherichia coli, 18 strains of Enterobacter spp. and 18 strains of Serratia
were inoculated separately on the above-stated agar plates (cell count 105~10%) as coexistent organism
(s). These plates were then incubated at 37°C for 48 hours. When the CET concentration was_6.25
pg/ml or less, the cells of K. pneumoniae formed numerous colonies in the plates. However, with con-
centrations of 12.5 ug/ml or more of CET, K. pneumoniae appeared as satellite colonies only around and
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under the colonies of coexistent organisms. In this paper, the minimal concentration of CET at which
no such satellite colonies appeared around and under each of the coexistent organism was defined as
“MIC (minimal inhibitory concentration) of cephalothin in the presence of coexistent organism”. The
value veried according to the coexistent organism. The highest values were observed among strains
of Enterobacter spp. and Serratia ; 16 out of 18 strains of Enterobacter spp. and 10 of 18 Serratia,
these values were 1,600 zg/ml or more of CET. These results suggest the difficulty of the treatment
of Klebsiella infections using CET alone, especially in cases demonstrating CET-resistant coexistent
organisms. Such phenomena were supposed to be attributable to the CET-inactivating substances,
mainly to B-lactamases produced by the coexistent organisms.

(2) Three cephalosporin antibiotics, cephaloridine (CER), cefazolin (CEZ) and CET were compared
in their antibacterial activities against K. pneumoniae. It was concluded that CEZ had the most potent
activity among them.

(3) Alone and combined effects of CEZ and gentamicin (GM) using 20 strains of clinical isolates of
K. pneumoniae were examined by the agar plate method. Cumulative numbers of strains inhibited by
the combinations in various concentrations of the two antibiotics were shown in the chess board.
Synergistic effects of these two antibiotics were demonstrated by the procedure. It was especially
noted that almost all strains of K. pneumoniae were inhibited by the concentration of 0.2 to 0.39 ug/
ml of GM when used in combination with 6.25 to 12.5 ug/ml of CEZ, the concentrations usually
obtainable in the serum in clinical practice.

From these results, it was concluded that among cephalosporins CEZ had excellent antibacterial
activity, and the combined use with other antimicrobials, for example, aminoglycosides such as GM
showed more potent activity bacteriostatically as well as bactericidally.



