
95 

13709 P 

Effects of Carcinogenic Agents on Paramecium cazcdnturn. 

Kecentlj- n4ottranil has shotvii that when cultures of Paramecia 
were submittecl to loiig exposures of 3 :1 benzpyrene, orgaiiisms 
appeared which were abiiornial iii size, shape and structure, etc. 
Such org-anisnis, wheii isolated and placed in nornial 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 :1 heiizpyreiie on Ptrmmecizmz ctrudntum, and particu- 
larly whether these hydrocarbons would, exhibit any differences in 
the rapidity and potency of their actions, sucli as Shear2 and others 
observed in mice. 

The carcinogens employed in these iiivestigations were methyl- 
cliolaiitlireiie* (0.1% to I % ) ,  Scharlach red (0.1% to 1%)  and 
3 :4 benzpyrene (0.1 % to 1 %, and more dilute concentratioiis vary- 
ing from 1 part carcinogen in 1000 parts of medium to 1 part in 
100,000 parts of medium ) . These were fiiiely suspended in rich 
hay infusion cultures of Pcrrnmeciuiiz c t r i i chx t i i i i z  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 011 

coverslips, stained and mounted for cytological study. 
In all of the experiiiients similar abnormalities appeared 

amongst the treated cultures. These abnormalities took the form 
of swellings, vacuolizatioiis of the cytoplasni, and particularly 
blisteriiigs o f  the pellicle. Monster formations, sucli as Mottrani 
described. were riot seen. Organisms exhibiting these abnormali- 
ties. even when isolated in nornial media, became sluggish and niis- 
shaperi, and soon died as noted below. 

Differences in the potency and rapiclity o f  action of the carcino- 
genic agents were indicated by the time of appearance of abnormal- 

Resrtlts. 

1 Mottram, J. C.: Xature ,  1940, 145, 184. 
2 Shear, M. J., Am. J .  Cancer, 1936, 26, 322. 
* 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 growiiig in nieth~lcliolaiithi-eie exhibited abnor- 
malities within 30 to 32 days regardless of the different concentra- 
tions used. Here oii1y a few- organisms u-ei-e affected. S u r v i d  
followiiig this treatment averaged 5 to 8 daj-s. Scharlacli red yielded 
almost identical results. Hoil-e\-ei-. 3 :3 benzpprene pro-\-ed to  be 
more effective. Paramecia growing in this l iyhocarbon exhibited 
abnormalities 1s-itliin 12 to 13 clays in all of the concentrations eni- 
ploj-ecl. These abnormal organisms rarelj- survived for more than 
5 daj-s. Furtlierniore. thc iiiiiiil)cr o f  organisms affected was con- 
siclei-ably greater than cither o i the other agents employed. Cytcl- 
logical studies of ahiioriiial org-anisms that were fixed and stained, 
gave no indication that either the macronucIeus or micronucleus 
were affected or  involved. 

These i-esultq iiidic;ite that exposure of Parmiicciitnz 
('(7 1 1  rJir  t I I  111 to the cai-c i ii( )gyi  I; t'i 111 ) I  ( )!-t.tl in t hese experiments, causes 
the productioii o i  certain ail)ii( )riiialities regardless of the cliff erent 
concentrations o f  the carcinogtmic agents wed. The order of po- 
tency fo r  these carciiiogens, as tlt.~iioiistrated by the time of appear- 
ance o f  almoriiialities, i, as fo1!011 < : 3 :4 heiizpyreiie : niethylcholan- 
threiie. and Sc l~~ i r l ach  red. 

C O U C ~ I L C ~ O I I .  

CeII-Free Enzymes of A sotohncter vinelrtndii." 

Each and cowoi-Iiei-s' have i-t.i)orted nitrogen fixation 13y a cell-free 
extract of --htoFcrctrl-  cells. J3oI)erg' Ivas unable to confirm their 
results. The possession o f  a cell-free nitrogen-fixing eiizq-nie system 
woulcl gi-eatlJ- facilitate studies on the mechanism of nitrogen fixa- 

* This work v-as ai6ed b?- a grant  froiu the Rockefeller Foundation. We wish 
t o  thank Professor J. W. Wil l ian~s  for use of the  coneentration centrifuge and 
Dr. Van Pot te r  for a gift  of pure c?-tochrome c. 
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