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Fig.1 Electron micrograph of Haemophilus influenzae No.167 strain. Control bacteria. Bar represents
1 #m. x 60, 000

2

Fig.2 Thin section of H.influenzae exposed to 0.2 ug/ml (1/2 MIC) of ampicillin for 3 hours. The
cells markedly elongated. x 42, 500
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Fig.3 Thin section of H.influenzae exposed to 3.13 ug/ml (8 MIC) of ampicillin for 3 hours. Large
spherical bodies were observed. A few blebs on the cell wall and vacuoles in the cytoplasm were
shown. x 18, 630

Fig.4 a) Thin section of H.influenzae exposed to 3.13 #g/ml (8 MIC) of ampicillin for 6 hours.
% 20, 250
b) High magnification of cell wall. Damages of cell wall almost were not shown. x 44, 550
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Fig.5 Thin section of H. influenzae exposed to 1.56 ©#g/ml (MIC) of chloramphenicol for 1 hour. The
nuclear material had begun to aggregate at the center of the cell. Cytoplasmic vacuoles devoid
of limiting membranes were shown (1 ). x72,000

Fig.6 Thin section of H.influenzae exposed to 1.56 #g/ml (MIC) of chloramphenicol for 2 hours. The
large clusters tended to be located at the end of the cell (1 ). x72,000

s
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Fig.7 Thin section of H.influenzae exposed to 1.56 ©g/ml (MIC) of chloramphenicol for 3 hours. The
nuclear material was more coarce (1), and the cytoplasm was finely granular. x 62,000

Fig.8 Thin section. of H.influenzae exposed to 3.13 ug/ml (MIC) of kanamycin for 1 hour. The stru-
cture with uniformal electron density were observed in the cytoplasm (1 ). x 60,000
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Fig.9 Thin section of H.influenzae exposed to 3.13 #g/ml (MIC) of kanamycin for 2 hours. Thinning
of cytoplasm and electron dense granules at the ends of the cell were shown (1 ). 60,000

Fig.10 Thin section of H.influenzae exposed to 3.13 ug/ml (MIC) of kanamycin for 3 hours. Efflux of
the cytoplasm was observed (1). x50,000
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THE SIGNIFICANCE OF PENICILLINS IN THE TREATMENT OF
HAEMOPHILUS INFLUENZAE INFECTION. PART III

Electron Microscopical Observations of Antimicrobial Activities of

Ampicillin, Chloramphenicol and Kanamycin against Haemophilus influenzae

Kimiko UsukaTa, Minoru Sawar and Masatosar Konno
Department of Pediatrics, Teikyo University School of Medicine, Tokyo

The actions of ampicillin (ABPC), chloramphenicol(CP) and kanamycin (KM) on H.influenzae were
examined through the observations of changes in the fine structure of the organisms under electron
microscope, with the following results :

1. With the treatment of ABPC in 1/2 MIC, the organisms were merely elongated of filamentous
shape, and scarcely any changes were observed in their cytoplasm or cell wall.

2. With the treatment of ABPC in 8 times MIC, the organisms became spheroplasts, but lysis of
these spheroplasts was hardly noted during observation continued up to 6 hours. The cell walls,
moreover, remained in the spheroplasts.

3. With the treatment of CP in MIC, small vacuoles devoid of membranous structure appeared in
the cytoplasm 1 hour after treatment, as well as agglutination of nucleoplasm. Two hours after that,
large vacuoles appeared in the peripheral parts of the cells. Three hours later, the density of the
cytoplasm increased, and fusion of the vacuoles was observed.

4. With treatment of KM in MIC, no change occurred 1 hour after except for appearance of a stru-
cture with uniform density packed with ultrafine substances and containing no granules at the end
of the long axis of the cell. When 2 hours elapsed, the contents of the cell were concentrated at the
and of its long axis forming granules, while the central portion of the cell was markedly sparse.
After 2~3 hours, a number of organisms were observed to be undergoing lysis at the end of the long
axis. It was inferred from the above findings that, of the 3 drugs, KM caused bacteriolysis in the
shortest time and most severely injured the organisms.



