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Fig. 2 Effect of gentamicin on the viability of
Serratia marcescens T-55.
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Fig. 3 Effect of dibekacin on the viability of
Serratia marcescens T-55.
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Fig. 1 Phase contrast micrographs of Serratia marcescens T-55.

a, b; Normal cells of S. marcescens. Immediately (a) and 2.5 hours (b) after
incubation. ¢ to f; S. marcescens exposed to gentamicin. Immediately (c) and 4
hours (d) after the addition of gentamicin (1.56 #g/ml). Immediately (¢) and 4
hours (f) after the addition of gentamicin (15.6 ug/ml). g, h; S. marcescens exposed
to dibekacin. Immediately (g) and 4 hours (h) after the addition of dibekacin (25

ug/ml).
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Fig. 5 Scanning electron micrograph of Ser-
Fig. 4 Scanning electron micrograph of normal ratia wmarcescens T-55 exposed to 1.56
Serratia marcescens T-55 cells. x20, 000 #g/ml of gentamicin for 1 hour. x20,000

Fig. 6 Scanning electron micrograph of Ser- Fig. 7 Scanning electron micrograph of Ser-
ratia wmarcescens T-55 exposed to 15.6 ratia wmarcescens T-55 exposed to 15.6
#g/ml of gentamicin for 1hour. x15,600 ug/ml of gentamicin for 4 hours. x 20,000

Fig. 8 Scanning electron micrograph of Serratia
marcescens T-55 exposed to 25 ug/ml of
dibekacin for 4 hours. x 20,000
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Fig. 9 Electron micrograph of ultrathin section.
of normal Serratia marcescens T-55 cell. Fig. 10 Thin section of Serratia marcescens T-
The capsule-like structures on the cell

wall are observed. x80,000

55 exposed to 1.56 ug/ml of gentamicin
for 1 hour. %80, 000

*

Fig. 12 Thin section of Serratia marcescens T-
55 exposed to 1.56 #g/ml of gentamicin
fon 1 hour. x 60,000

Fig. 11 Thin section of Serratia marcescens T-
55 exposed to 1.56 ug/ml of gentamicin

for 1 hour. x80, 000
b "

%

Fig. 13 Thin section of Serratia marcescens T-
55 exposed to 1.56 u#g/ml of gentamicin
for 2 hours. x70,000
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Fig. 14 Thin section of Serratia marcescens T- Fig. 15 Thin section of Serratia marcescens T-
55 exposed to 25 ¢g/ml of dibekacin for 55 exposed to 25 ug/ml of dibekacin for

1 hour. %90, 000 2 hours. X 46, 000

Fig. 16 Thin section of Serratia marcescens T- Fig. 17 Thin section of Sarratia marcescens T-
55 exposed to 25 ug/ml of dibekacin for 55 exposed to 125 #g/ml of dibekacin for
2 hours. X 60, 000 1 hour. X 70, 000

Fig. 18 Thin section of Serratia marcescens T-
55 exposed to 250 #g/ml of dibekacin for
1 hour. X100, 000
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EXPERIMENTAL CHEMOTHERAPY AGAINST
SERRATIA MARCESCENS. 1II

Antibacterial Picture of Aminoglycoside Antibiotics

SHozo Nakazawa, Taxesnr NisHino and JuNicHr YAMAGISHI
Department of Microbiology, Kyoto College of Pharmacy, Kyoto

Employing phase contrast microscope, scanning and transmission electron microscopes, antibacterial
picture of aminoglycoside antibiotics such as gentamicin (GM) and dibekacin (DKB) for Serratia
marcescens T-55 was morphologically studied.

By phase contrast microscope, the growth of bacteria was observed at 1/8 and 1/4 X MIC of DKB and
GM, almost same as the control. At 1/2XMIC of DKB and GM, the growth of bacteria was completely
inhibited. At 1, 5 and 10XMIC, a hole-like structure was observed in the cytoplasm of bacterial cell.

By scanning electron microscope, a markedly collapsed structure was observed on the surface layer
of bacterial cell in 1, 5 and 10X MIC of DKB and GM, and the finding, which could be considered to
correspond to the hole-like structure noted by phase contrast microscope, were also observed. Observa-
tion with transmission electron microscope revealed the presence of a layer (capsule-like structure) in
the outer layer of cell wall in the control. Marked plasmolysis and a thinning of cytoplasm in
bacterial cell were noted one hour after the exposure of 1XMIC of DKB and GM, and also almost the
same phenomenon was found by the exposure of 5XMIC of DKB and GM.

In the study of the antibacterial effect of aminoglycoside antibiotics against E. coli, a bleb formation
was observed, and against Ps. ageruginosa, a cutted face was found in the outer layer of cell wall,
but in Serratia those changes were not noted. Thus, aminoglycoside antibiotics appear to have a
differential antibacterial action against each organism.



