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Effect of some Detergents on the Surface
Membrane of Penicillin Spheroplasts

Experiments to elucidate the ultrastructure of sphero-
plast membrane have been intensified by studies of the
influence of some detergents on the surface membrane of
penicillin spheroplasts in Profeus vulgaris.

Strain P, was used. Spheroplasts were produced by
adding 2600 U of penicillin/ml to the 18 h broth culture?,
After 4 h incubation the spheres were submitted to os-
motic lysis. After having been treated by trypsin (1
mg/ml) for 3 h they were purified by repeated washing in
an ultracentrifuge. There was a certain percentage of rod
cell walls in preparations that were not removed, serving
us as a means of comparison with the spheroplast mem-
branes. The material was transferred onto grids. Dried
grids were put on the surface of 19 sodium lauryl sul-
phate (LS) or 5 or 10% sodium desoxycholate (DS) for
30 min. After several washings with filtered distilled water
the grids were either shadowed with gold-palladium or
‘stained” with uranium acetate for 30 min and were
examined under the electron microscope Tesla BS 242. As
a model of a simple lipoprotein membrane the ghosts of
lysozyme protoplasts of B. megaterium M. were used,
which were handled in the same way.

After the action of LS a disintegration of most mem-
branes into irregular globular bodies 100-200 A tall and
500-900 A in diameter was observed. These formations
were clearly seen in samples stained with uranium acetate
(Figures 1 and 2). In the case of the cell walls of normal
rods the disintegration into globular bodies was not

Fig. 1. Cell wall of Proteus vulgaris exposed to 1% laurylsulphate

for 30 min. Stained with uranium acetate, x32.800.
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usually of such a marked character. Considerable varia-
bility was observed as to the degree of disintegration of
individual membranes by LS.

A similar picture was obtained following the action of
DS. The globular formations were slightly larger (800-
1500 A) and looser; this may depend on the incubation
time with DS or its concentration, e.g. a 10%, DS caused
a strong disintegration of membranes into isolated
globules.

Protoplast membranes were dissolved by the two sub-
stances. As long as they were fixed by formaldehyde,
uranium acetate or potassium permanganate they were
completely resistant to. their action (see also 2). Our
results concerning the cell walls correspond more or less
to those described by WEIDEL, Frank, and MARTINS,
MarTin and Frank4, and others. The disintegration into
similar globular formations was observed after the action
of NaOH on isolated cell walls by Sarron and Horng?
and YosHipa et al.®. It is generally assumed that the
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Fig. 2. Spheroplast membrane of Proleus vulgaris treated in the
same way. Stained with uranium acetate.  x24.000,
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detergents act on the lipids both in the cell walls and in
the cytoplasmic membranes?-%, Electron micrographs of
cell walls treated by these compounds also present a
Picture of ‘corroded’ membranes deprived of the cement
Substance. The extraction of lipoproteins proceeds gra-
dually. Higher concentration and/or temperature cause
qeeper disintegration of the membranes and a more effec-
tive denudation of lower layers.

From our results conclusions can be drawn concerning
€specially the composition of the spheroplast membrane.
It appears that it is very similar to that in normal cell
wall. Thus it is substantially more complicated than was
8enerally assumed. It corresponds to our previous views
based on the cytochemical study of spheroplasts and
Protoplasts of bacteriaf. The attempt to isolate the basal
membrane (R layer) was not successful with spheroplasts.

It is interesting to note that boiling the cells in 1% LS
after pretreatment with potassium tellurite or fixation by
formaldehyde did not cause the total destruction of cells
a5 was reported by SHAFA and Sarron?l, In this case
very fine, web-like, rod-shaped membranes were found
besides round or oval smooth membranes of lipopoly-
saccharide nature?® 12,

The surface of penicillin spheroplasts is thus a consider-
ably complex structure, which differs from the normal
cell wall by the loss of a part of mucopeptides and

Zur Genese hepatozellulirer Kerneinschliisse
bei Colchicinvergiftung

Bei Colchicinvergiftung treten in Leberepithelien Kern-
einschliisse aufl-4, bei denen es sich um Plasmainklu-
sionen handelt, die von einer echten Kernmembran
umzogen sind 4. Sie werden auf eine Eindellung des Ruhe-
kernes zuriickgefiihrt, kommen jedoch auf andere Weise
zustande.

Colchicin (4 - 30 j/d i.p.) 16st bei weissen Mé&usen in
der Leber Mitosen aus®, vornehmlich in der von dem
anflutenden Pharmakon zuerst getroifenen Lappchen-
Peripherie. Thr Ablauf wird in der bekannten Weise®
vielfiltig abgewandelt. So findet man unter anderem
unipolare, lockere «Sternes, die sich ans Prophasen ent-
wickeln, wenn die weniger empfindlichen Chromosomen-
fasern noch auwsgebildet werden Lkonnen’~* und eine
Zentrierung der Kernschleifen ermdglichen. In ihrer Mitte
ist dann bisweilen das wenig oder gar nicht ausgestaltete
Zytozentrum nachweisbar: Es besteht aus Zentriolen,
die kaum auseinander gewichen sind *® und héchstens von
Wenig Zentroplasma umgeben werden. Hiufiger sind
«Versprengungeny, bei denen die iiberkontrahierten Chro-
Mosomen keine Fasern mehr ausbilden und daher chne
Ordnung im Zelleib verstreut werden. Das Zytozentrum
bleibt ginzlich inaktiviert; von Spindelsubstanz ist nichts
Zu sehen, allenfalls ist ein kleiner PAS-negativer Eiweiss-
tropfen («hyaline globule»??) mitten unter den durch-
€nander liegenden Chromosomen und Mitochondrien an-
Zutreffen. Colchicin unterbindet also nicht nur die Or-
8anisation eines an sich vorhandenen Spindelmateriales,
€S vermag sogar, wohl durch unmittelbaren Angriff an
den Zentriolen19, die Bereitstellung von (Zentral-) Spin-
delsubstanz vollstindig zu unterdriicken.
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elasticity thus acquired. Similar results have been de-
scribed after the action of a cationic detergent, ‘Sep-
tonex’18,

Zusammenfassung. Unter Einwirkung von Natrium-
laurylsulfat oder Desoxycholat zerfallen die Oberflichen-
membranen von Penicillinsphéroplasten in globulire Ge-
bilde verschiedener Grosse (500 bis zu 900 A d). Isolierte
Zellwinde von Proteus verhalten sich &dhnlich. Proto-
plastenmembranen von B. megaferium werden durch
beide Stoffe rasch lysiert.
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Besonders bei ungeordneter ¢Versprengung», aber auch
in lockeren «Sternen» verquellen die weiter voneinander
entfernten Chromosomen spiter zunichst zu eigenen
kleinen Bldschen (Karyomeren bzw. Karyomeriten).
‘Wenn auch das eine oder andere den Anschluss verlieren
oder zugrundegehen kann - die meisten von ihnen treten,
wihrend ihrer Umwandlung oder erst darnach, zu gros-
seren Teilkernen zusammen. Oft entstehen auch einheit-
liche, polyploide, gegebenenfalls auch aneuploide Gross-
kerne, die ihrem Werdegang entsprechend®11-13 recht
polymorph sein konnen. Sie werden oft von kiirzeren
oder lingeren «Kernkanilen» durchzogen, deren Wande
die Grenzen nicht véllig vereinigter Karyomeriten mar-
kieren® In gleicher Weise entstehen derartige «Einfal-
tungen der Kernmermbran» auch bei Tumor- oder
Hodgkinzellen. Bei dem Verschmelzungsprozess werden
mitunter kleinere oder gréssere. Plasmaportionen einge-
schlossen und dann, von Teilen der priméren Karyomeri-
tenmembranen weiterhin begrenzt, in den sekundiren
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