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Fig. 1. Electronmicrograph of ultrathin section of
normal cells of Staphylococcus aureus 209 P

JC (control).

Fig. 3. Section of a cell exposed to enramycin.
The membrane has been further indented to
form a long, bag-shaped structure.

Fig. 5. Electronmicrograph of a cell which further

reacted with ERM.
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Fig. 2. Section of Staphylococcus aureus 209 P JC
exposed to enramycin. The cell membrane
is somewhat thicker than the control, the folds
are formed, and the cell membrane is about
to be indented into the cell.

Fig. 4.

This electronmicrograph is the enlarge-
ment of parts around the membrane which
is in a state similar to that shown in Figs.
2 and 3.

Electronmicrograph of a cell which further
reacted with ERM.

Fig. 6.
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Electronmicrograph of a cell of the test
organism which reacted with ERM.

Fig. 7.

Fig. 9. Electronmicrograph of ultrathin section of
normal cells of Corynebacterium diphtheriae.

B i - :
Fig. 11. Section of a cell cut in the direction of
the major axis.

Fig. 4 2Bfl32% &, 2D x4 7RI oDk A
WBEOMEELTTERLDTHD, AV VY —ATH
B ENHD, 2L 5 ERMERict Yz x A7
DAY Y = ABREFBbRD LD D, Ll
TS, 2V Y — ADFA, BBV TOMf/c 2 & A3
o T WBITE, ERM 7o X D4l & Ol T 7o ¥ 2

Fig. 8. Electronmicrograph of a cell which reacted
with gramicidin (GR), an antibiotic of the pe-
ptide group which is active against Gram-
positive bacteria like ERM.

[ G IR SRS R
Fig. 10. Section of the cells cut vertically in the
direction of the major axis in which occurs the
separation of the cell wall and the cell mem-
brane.

i - ‘ s
ol 3 s Lo L
Fig. 12. Electronmicrograph of section of a cell in
which bacteriolysis has been completed.
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Fig. 13. Eleétl:onmlcrograph of section of a cell in
which bacteriolysis has been completed.
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STUDIES OF THE MECHANISM OF ACTION OF ENRAMYCIN,
AN ANTIBIOTIC OF THE PEPTIDE GROUP

(I) Electron-microscopic Study

Kensuke Matsumoto, Hipeak:r Miwa, MacHiko ADAcHI
and SHozo Nakazawa

Department of Microbiology, Kyoto College of Pharmacy

Summary

Electronmicroscopic study was carried out to examine the in vifro antimicrobial activity of enra-
mycin (ERM) against Staphylococcus aureus and Corynebacterium diphtheriae. Exposure of Staphylococcus
aureus to ERM rapidly caused morphological changes in the cell membrane such as fold formation,
inward incarceration and formation of many mesosomes followed by transudation of the cellular con-
tents which appeared to result from the impaired permeability of the cell membrane, and this pro-
ceeded rapidly to bacteriolysis. The bacteriolytic action is characterized in that it takes place in a
very short time at such low concentrations of ERM as are lower than the iz vitro minimum inhibi-
tory concentration (MIC) of the antibiotic. In this case, neither hypertrophy of the septum nor forma-
tion of protoplast has been observed with Staphylococcus aureus. On the other hand, the anti-
bacterial pattern of ERM against Corynebacterium diphtheriae has been found to be similar to that against
Staphylococcus aureus. Namely, morphological changes, such as formation of folds in the cell mem-
brane and inward incarceration of the membrane, took place immediately followed by bacteriolysis.
No elongation of the cells of Corynebacterium diphtheriae has been found.



