No. 4427

September 4, 1954

A New Antibacterial Principle :
Megacine

Ix the course of an investigation of the potential
lysogenic powers of B. megaterium strains isolated
recently from facal and soil samples, one of the
strains studied (No. 216) showed a particular effect.
When a highly diluted broth culture of this strain
was mixed with a heavy suspension of & phage-
sensitive B. megaterium strain (‘mutilate’), and
plated on yeast extract agar containing casein
hydrolysate, no phage plaques were seen, but the
colonies of the strain 216 were surrounded by & small
clear halo. To study this effect, young aerated cultures
of the strain grown in yeast extract — casein hydro-
lysate broth were lightly irradiated with ultra-violet
light and reincubated. The turbidity of these cultures
increased after irradiation up to the end of the
second hour; then a lysis of the bacteria set in,
which became almost complete in three hours. The
bacterial lysate thus obtained does not contain
phage particles when tested in the usual way. On
the other hand, if one drop of various dilutions (up to
a few thousands) of the lysate was put on the surface
of a yeast extract —casein hydrolysate agar plate
heavily seeded with B. megaterium, it caused a clear
spot with no bacterial growth on the site of the
drops. There was no reproduction of the antibacterial
principle (which we propose to call ‘megacine’) in
the sensitive bacteria, which fact excludes its phage
character.

The lysates obtained by irradiation of young
growing cultures containing approximately 107 cells/
ml. were active up to dilutions of 10-3-10-4, depend-
ing on the B. megaterium strains used as test organism.
All the thirty-seven strains of B. megalerium investi-
gated, whether lysogenic or not, were sensitive to the
antibacterial principle. The most striking was that
the producer, the strain 216, was also sensitive to
the principle, though to a lesser degree (10-% dilution)
than the others. On the other hand, when a consider-
able number of strains belonging to various other
species of bacteria were tested, none of them was
found to be sensitive to megacine. The figures in
parenthesis show the number of strains investigated :
E. coli (8), different Salmonellae (10), Shigellae (4),
Ps. aeruginosa (3), Proteus X-19 (1), Proteus morgani
(1), Ae. aerogenes (1), Serratia mercescens (1), Micro-
coccus pyogenes, var. aqureus {(4), var. albus (7),
M. tetragenus (1), Sarcina flava (4), Diplococcus
pneumoniae types 1, 2, 3, 14 (7), Str. wviridans (1),
Str. faecalis (3), Str. haemolyticus A, B, C (15},
C. diphtheriae (1), C. zerosis (1), B. anthracis (8),
B. cereus (6), B. subtilis (7). All the strains of Sarcina
flava  investigated were, however, sensitive  to
lysozyme, which fact indicates the dissimilarity in the
mode of action of lysozyme and megacine. The prin-
ciple is very slightly diffusible in agar, does not pass
through parchment and is moderately thermolabile.
Ninety per cent of its activity is destroyed at 80° C.
in 30 min., although heating at 60° did not diminish
its antibacterial effect. The principle was precipitated
by ammonium sulphate at 75 per cent saturation.
Trypsin inactivated the active principle.

Megacine is lethal for the cells of B. megaterium.
If it is added to a light suspension of this bacillus,
the organisms are killed within minutes and partly
lysed by the fifth to sixth hour. It cannot be classed
as an antibiotic, for its characteristics are more
closely related to the bacteriocines!, which are repre-
sented so far by colicines? and pyocine®. There is,
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however, a striking difference between megacine and
these antibacterial principles, namely, both pyocine
and colicines are bactericidal only for certain strains
of their own or related species, and the strains pro-
ducing the principles are not sensitive to their own
bactericine. The unique feature of megacine lies in
its effect on the very strain which produces it.
Full details of these observations will be published
in the Acta Microbiologica Hungarica.
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Sensitive Parallax Detector for Optical
Bench

In accurate measurements of focal-lengths and the
like, on an optical bench, it is customary to employ
the points of pins mounted on adjustable stands. The
lens under test has itself to be so mounted as to
enable it and the pin-points to be ‘lined up’ parallel
to the tracks of the optical bench. This is a somewhat
troublesome and time-consuming operation, and dis-
tracts the students’ attention from the basic aim of
the experiment. The device herein described elim-
inates much of this tedious procedure and can indeed
yield more accurate settings than the older pro-
cedure. As it is easily adaptable to any type of
optical bench, I will confine myself to describing the
details peculiar to the device itself.

A ‘herring bone’ pattern, such as that shown in
Fig. 1, consists of some two dozen parallel lines which
interact an equal number of parallel lines inclined at
an angle of 175° to the first set. This is reproduced
photographically on lantern slides. As finished, the
slides show & pattern of intensely black lines spaced
about 3 mm. apart and about 0-1 mm. thick, on a
clear background. Of course, the slides are covered
with clear glass and bound as usual.

These slides are clamped with spring clips on
brackets mounted on the stands which slide on the
optical bench. No precise centering is required ; all
that is necessary is that the plane of the slide shall
be normal to the bench axis, and that the middles
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Fig. 1. Graticule pattern. The number of lines is fewer and the
angle of inclination exaggerated for reasons of clarity

©1954 Nature Publishing Group



	A New Antibacterial Principle : Megacine

