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The existence in Vibrio cholerae (Vibrio comma)
of bacteriocins (vibriocins) is controversial, and
special techniques seem necessary for their dem-
onstration (A. H. Wahba, Bull. World Health
Organ. 33:661, 1965). Electron microscopic
studies of bacteriocin preparations (pyocins) from
Pseudomonas aeruginosa (M. Kageyama, J. Bio-
chem. 55:49, 1964; S. Ishii, Y. Nishi, and F.
Egami, J. Mol. Biol. 13:428, 1965; D. E. Bradley,
p. 115, in R. Uyeda [ed.], Electron Microscopy
1966, vol. 2, Maruzen Co., Ltd., Tokyo, 1966;
T. B. Higerd, C. A. Baechler, and R. S. Berk,
J. Bacteriol. 93:1976, 1967) revealed particles with
structural similarities to the tail of the coliphage
T4. This note reports electron microscopic in-
vestigation of particles, resembling those of pyo-
cins, which have been observed to be associated
with one bacteriocinogenic strain of V. cholerae
but have not been found with six nonbacterio-
cinogenic V. cholerae strains.

Cholera strain CRC 10425 obtained from J. C.
Feeley, Division of Biologics Standards, National
Institutes of Health, was isolated originally in
Calcutta in 1964. This culture was bacteriocino-
genic against 10 of 28 indicator V. cholerae strains
tested. Bacteriocin activity was determined by a
modification of the method of A. H. Wahba (Bull.
World Health Organ. 33:661, 1965) in which
sensitive indicator strains were detected by zones
of inhibition which developed around them when
they were flooded as broth cultures over chloro-
form-killed stab colonies of the bacteriocinogen
cultured on Trypticase Soy Agar (BBL) plates.
The preparation of electron microscopic specimens
involved cells grown for 18 hr at 37 C in Trypti-
case Soy Broth (pH 8) and washed three times in
0.2 M ammonium acetate (pH 6.7), negatively
stained with 2%- (w/v) phosphotungstic acid

(pH 5.2), and observed with a Siemens Elmiskop
IA electron microscope operating at 80 kv.

Size and morphology of the observed particles
(Fig. 1) resemble those of the pyocins found in
other bacteria (cited above) and, more particu-
larly (Fig. la, b, and c), tail structures of certain
cholera phages (J. F. Vieu, P. Nicolle, and J.
Gallut, Proc. Cholera Res. Symp., U.S. Govern-
ment Printing Office, Washngton, D.C., 1965;
and unpublished observations). The sheaths of some
particles (Fig. lc) are shorter and appear frag-
mented; yet, they still surround the core. This
morphology reflects closely the degraded sheath
appearance of p-chloromercuribenzoate-treated
pyocins reported by Higerd et al. Figures 1d, e,
and f show empty and partly filled cylindrical
particles which differ morphologically from those
in Fig. la, b, and c. Distances between the visible
segmentations are not uniform, possibly indi-
cating breaks which occur during drying of par-
ticles originally 3,000 A or more in length.

These observations suggest that the particles
in Fig. la, b, and c may be identical with tail
portions of defective V. cholerae phages. One or
both particle types may be responsible for vibrio-
cin activity. Evidence that pyocins and the protein
moiety of P. aeruginosa endotoxin are chemically
and immunologically related (J. Y. Homma and
N. Suzuke, Japan. J. Exptl. Med. 31:209, 1961)
provokes conjecture that similar relations could
exist for vibriocins. Such hypotheses lend special
interest to these particles, which should be in-
vestigated in relation to their possible role in the
disease process.
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FIG. 1. Particles associated it'llih /)b('tciriociitogentic straiti ol Vib/irio clioleta. Negcative/lv .sticted ti/li p/l)s-
p/otatungstic acid. X 200,000. (a, h, aind c) S/teat/i uli(am7eter is abolut 220 A. care dliatliietcr- ah/ot 100 A. (a atiI I)
Two particles aittciclhedl core-to-corc, as /c'lfettt/it' obaserved; f1agellar p/olios lie aearilhv. (c Patricl/ wlt/i shoater
shciIths i/tit appear fragmenitte l as coiit/)ared to a cli1(1 b. (di, e, anod1) Paltiicles thiac/ c/if/er m7orp/olo-ic'all/v /MoI
ai, /, atidil i;most c/i.e emipty (di) Oa pan/vt eml71/nv (e aidf). OQtier diameter o) sheaths is 200 to 250 A, iiater
diameter abhoat 100 A. Distances hetw'eent seguteuttatiouts varY bheti'eel 400 atildl 1,300 A. Tue filled part ii 1 sil'Sh s

ai low-piichted helical structure. 1/ olut assumics i/tat tile particl/ is s/eliedl otl/i oul ilicit sideffciag the car'hon sap-
pout, t/i h/elic'cs (i.e rfg'ht-handc/d.
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