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Polymxyin treatment of isolated lipopolysaccharide from Escherichia coli resulted
in the breakdown of its structure.

Polymixins exert their primary effect on the
membranous structures of gram-negative bac-
teria (6). With electron- microscopy, Chapman
(1) observed that colistin caused such morpho-
logical changes as the loss of nuclear material
and of granularity of the cytoplasm. Recently,
Koike et al. (3) have shown that treatment of
Escherichia coli and Pseudomonas aeruginosa
with polymyxins results in changes in the cell
wall as indicated by the formation of projections
from the cell wall and the liberation of cytoplasm
through cracks in the cell envelope. In addition
to such structural effects, polymyxin has been
found to prevent the lethal endotoxic activity of
bacterial lipopolysaccharide [LPS (4, 5)]. The
present report deals with an electron microscopic
study of the effect of polymyxin B on the LPS
isolated from E. coli.

Cells of an avian strain of E. coli, 018, were
grown for 18 hr at 37 C in the synthetic medium
of Davis and Mingioli (2) prepared without
sodium citrate but to which 1% Trypticase (BBL)
was added. After harvesting by centrifugation,
the cells were extracted with 9% NaCl at 70 C
for 30 min with continuous mixing. The cell
suspension was then centrifuged at 37,000 x g
for 10 min; the supernatant fraction was collected,
dialyzed against distilled water, and lyophilized.
The lyophilized material was suspended in dis-
tilled water and precipitated with four volumes
of cold methanol. The precipitate was collected
by centrifugation, washed twice with 80%
methanol, dissolved in distilled water, and lyophi-
lized. A 1% aqueous solution of the lyophilized
product was subjected to the phenol-water
extraction procedure for LPS by the method of
Westphal and Jann (10). The LPS extract was

again precipitated and washed with methanol as

indicated previously, and then lyophilized. One
gram of this material was separated from sub-
stances possessing molceular weights of 50,000 or

less by column chromatography with Sephadex
G-75 in a 7.5 by 75 cm column, and relyophilized.
To examine the effect of polymyxin, the LPS

preparation was dissolved (2 mg/ml) in 0.1 M

tris (hydroxymethyl) aminomethane buffer (Tris),
pH 7.2, and 0.5-ml samples were placed in-either
0.5 ml of polymyxin B sulfate in Tris buffer (final
concentration of polymyxin, 25 Ag/ml) or 0.5 ml
of Tris buffer alone as control. After incubation
at 37 C for 60 min, samples of the test mixtures
were prepared for electron microscopy. A drop
of 2% uranyl acetate was added to 0.3 ml of each
sample for positive staining. After 15 min, one
drop of the mixture was transferred to a carbon-
coated copper grid which was previously treated
with 0.1% bovine serum albumin to facilitate
even spreading of the sample. The drop was
rapidly removed by filter paper and the prepara-
tions examined with a Philips 300 electron
microscope.

In the absence of polymyxin treatment, the
LPS isolated from the avian strain of E. coli
appeared as ribbon-like structures with frequent
branching (Fig. 1). Also evident were areas in
the structure consisting of two relatively dense
outer lines with less dense inner material as

reported by Shands et al. (7) for LPS from
Salmonella typhimurium. When the LPS was

exposed to polymyxin, the typical structure was
broken down with only short sections or com-
pletely disaggregated material remaining (Fig. 2).
Thus it would appear that the loss of endotoxicity
caused by polymyxin (4, 5) may be due to the
loss of structural integrity of the LPS. Tarmina
et al. (8) have reported that the biological ac-
tivity of endotoxin was diminished when disag-
gregated by treatment with sodium deoxycholate,
although size alone was probably not the only
factor (8, 9).
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FIG. 2. E. coli 018 LPS after exposure to polymyxin B (25 jig/mI) for 60 min. Marker represents 0.1 pAm.
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We thank K. Zachariah for his help with the electron micros-
copy.
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