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Fig.8 Scanning electron micrographs of K. pneumoniae B-54 in vitro.
(a) Control. (b) Filementous cells exposed to CZX at 1/4 MIC, 0.025 ug/ml, 5hr. (c) Filamentous
cells to CEZ at 1/4 MIC, 0.78 ug/ml, 5hr. (d) Spheroplasts and lysis to CZX at 8 MIC, 0. 78 ug/ml,
5hr. (e) Bulges to CEZ at 4 MIC, 12.5 ug/ml, 5hr. Bar=1um. (a~d: x6,000, e¢: x4,500).
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Fig. 4 Transmission electron micrographs of K. prneumoniae B-54 in vitro.
(a) Control. (x40,000). (b) Filamentous cell to CZX at 1/4 MIC, 5 hr. (x10,000). (c) Spheroplasts
and lysis to CZX at 8 MIC, Shr. (x42,000). (d) Bulge to CEZ at 4 MIC, 5hr. (Xx20,000).
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Fig.6 Scanning electron micrographs of K. pneu-
moniae B-54 in murine lung.

(a) Control at 27 hr. after the start of infection.

(b) Filamentous cells at 3hr. after the start of

administration of CZX at 320 mg/kg. (X8, 000).
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Fig.7 Transmission electron micrographs of K. pneumoniae B-54 in murine lung.
(a) Control; bacterial cell in the pus of the lung abscess just before the administration of the drug.
(x21,000). (b) Filamentous cell at 3hr. after the administration of CZX 320 mg/kg. (x12,000).
(c), (d) plasmolysis and lysis at 6 hr. after administration of CZX at 80 mg/kg, X4 (%21, 000).
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Fig. 10 Relationship between intracellular morpho-
logical change and phagocytized bacterial
counts in 100 PMNs in murine lung after
administration of CZX or CEZ
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Fig. 11 Transmission electron micrographs of K.
pneumoniae B-54 in PMN in murine lung.

(a) in PMN untreated. (b) in PMN treated.
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L 12 B oTnB, 2705 o MR AGRINERET
%, 20mg/kg 1EIFFET 15 HfEr CZX 3 7.0 pg/
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STUDIES ON THE EFFECTS OF CEFTIZOXIME AND
CEFAZOLIN AGAINST KLEBSIELLA PNEUMONIAE IN THE
EXPERIMENTAL INFECTIOUS LESIONS OF MURINE LUNG

—~—ESPECIALLY THE EFFECTS ON MORPHOLOGICAL CHANGES OF
KLEBSIELLA PNEUMONIAE AND PHAGOCYTOSIS AND
KILLING OF POLYMORPHONUCLEAR LEUKOCYTES—

MasayosHi KawanNisH1
Division of Respiratory Diseases,
Department of Medicine, Kawasaki Medical School,
Kurashiki 701-01, Japan

The antibacterial activities of ceftizoxime (CZX) and cefazolin (CEZ) against Klebsiella pneumoniae
B-54 in vitro and in experimental pneumonia in mice were examined morphologically by electron
microscopy. Furthermore the effects of CZX and CEZ on phagocytosis and bacterial killing of
polymorphonuclear leukocytes (PMNs) were examined similarly.

The effects of CZX and CEZ against Klebsiella pneumoniae B-54 were bactericidal and showed
greater response to increased doses. At the subminimal or minimal inhibitory concentrations of CZX
and CEZ filamentous cells were induced, and with increased concentrations of drugs spheroplasts and
bulges were formed which subsequently lysed in vitro.

In the treatment of experimental pneumonia in mice, the administration of CZX at 20 mg/kg, x4
and CEZ at 80 mg/kg, x4 showed lysis obviously in the infected organisms. In particular, 9% of
the infected organisms became spheroplasts or lysis by the administration of CZX at 80 mg/kg, x4,
which correlated with a significant decrease of viable counts in murine lung. CZX was significantly
superior to CEZ on the bactericidal effects against experimental Klebsiella pneumoniae in mice. As a
divided administration of CZX and CEZ was more bactericidal than a single administration, it seemed
that the continuance of an effective concentration of CZX and CEZ was important to the antibacterial
effects.

The ratios of phagocytosis of PMNs in treated PMNs increased about two times and the phagocytized
bacterial counts in PMNs increased about three times in comparison to the untreated PMNs. Sphero-
plasts or lysis were observed in only 9% of phagocytized bacterias in untreated PMNs, but they were
observed to be from 73% to 95% of phagocytized bacterias in treated PMNs but no significant
differences on the morphological changes were observed between CZX and CEZ. It was concluded

that CZX and CEZ were not only bactericidal, but also enhanced the phagocytosis and killing of
PMNs against Klebsiella pneumoniae.



