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Effects of Carcinogenic Agents on Paramecium caudatum.

IrviNG A. TiTTLER AND MILDRED KoBriN. (Introduced by J. A.
Dawson. )

From the Department of Biology, Brooklyn College, Brooklyn, N.Y.

Recently Mottram' has shown that when cultures of Paramecia
were submitted to long exposures of 3:4 benzpyrene, organisms
appeared which were abnormal in size, shape and structure, etc.
Such organisms, when isolated and placed in normal culture media,
divided and gave rise to populations of abnormal Paramecia. The
following account deals with experiments undertaken to learn
whether other known carcinogenic agents would produce effects
similar to 3:4 benzpyrene on Paramecium caudatum, and particu-
larly whether these hydrocarbons would exhibit any differences in
the rapidity and potency of their actions, such as Shear® and others
observed in mice,

The carcinogens employed in these investigations were methyl-
cholanthrene* (0.1% to 1%), Scharlach red (0.1% to 1%) and
3:4 benzpyrene (0.1% to 1%, and more dilute concentrations vary-
ing from 1 part carcinogen in 1000 parts of medium to 1 part in
100.000 parts of medium). These were finely suspended in rich
hay infusion cultures of Paramecium caudatum in Syracuse dishes.
Subcultures of both experimental and control animals were made
at regular and identical intervals to prevent any contamination on the
part of the medium. Similarly, organisms were frequently fixed on
coverslips, stained and mounted for cytological study.

Results. In all of the experiments similar abnormalities appeared
amongst the treated cultures. These abnormalities took the form
of swellings, vacuolizations of the cytoplasm, and particularly
blisterings of the pellicle. Monster formations, such as Mottram
described, were not seen. Organisms exhibiting these abnormali-
ties, even when isolated in normal media, became sluggish and mis-
shapen, and soon died as noted below.

Differences in the potency and rapidity of action of the carcino-
genic agents were indicated by the time of appearance of abnormal-
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* The authors wish to thank Professor L. F. Fieser of Harvard University for
his generosity in supplying them with methylcholanthrene.
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ities, as well as by the relative number of abnormal organisms present.
Thus, organisms growing in methylcholanthrene exhibited abnor-
malities within 30 to 32 days regardless of the different concentra-
tions used. Here only a few organisms were affected. Survival
following this treatment averaged 5 to 8 days. Scharlach red yielded
almost identical results. However., 3:4 benzpyrene proved to be
more effective. Paramecia growing in this hydrocarbon exhibited
abnormalities within 12 to 14 davs in all of the concentrations em-
ploved. These abnormal organisms rarely survived for more than
5 days. Furthermore, the number of organisms affected was con-
siderably greater than cither of the other agents employed. Cyto-
logical studies of abnormal organisms that were fixed and stained,
gave no indication that either the macronucleus or micronucleus
were affected or involved.

Conclusion. These results indicate that exposure of Paramecium
caudatum to the carcinogens emploved in these experiments, causes
the production of certain abnormalities regardless of the different
concentrations of the carcinogenic agents used. The order of po-
teney for these carcinogens, as demonstrated by the time of appear-
ance of abnormalities. is as follows: 3:4 benzpyrene ; methylcholan-
threne, and Scharlach red.
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Cell-Free Enzymes of Azotobacter vinelandii.*

S. B. Lee. R. H. Brrris axp P. W, Wiisox.  (Introduced by
E. G. Hastings.)

From the Dcpartment of Agricultural Bacteriology, University of Wisconsin,
Madison.

Bach and coworkers' have reported nitrogen fixation by a cell-free
extract of Azotobacter cells. Roberg® was unable to confirm their
results. The possession of a cell-free nitrogen-fixing enzyme system
would greatly facilitate studies on the mechanism of nitrogen fixa-

* This work was aided by a grant from the Rockefeller Foundation. We wish
to thank Professor J. W. Williams for use of the concentration centrifuge and
Dr. Van Potter for a gift of pure cytochrome e,
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