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Influence of Breeding on Induction of Mammary Cancer with Methyl-
cholanthrene in Strain Dba Female Mice.*

ArTHUR KirscHBauM, F. Doucras LawrasoN, HENRy S. KarLaN,! aND JoHN J.
BITTNER.
From the Departments of Anatomy, Radiology, and Physiology,} University of Minnesota
Medical School, Minneapolis, Minn.

The percutaneous administration of either
9,10-dimethyl-1,2-benzanthracene or methyl-
cholanthrene was reported by Engelbreth-
Holm and Lefévre! and Engelbreth-Holm? to
accelerate the development of mammary can-
cer in female mice of strain Dba. Morton and
Mider** had previously treated similar mice
in like manner, but had not described this
phenomenon. The latter authors stated
specifically® that male and female animals
were segregated, whereas Engelbreth-Holm
made no definite statement in this regard.
This possible difference in technic suggested
to the present authors that breeding might
condition the response to carcinogens insofar
as development of mammary cancer was con-
cerned. Another explanation for the discrep-
ancy in the above findings could be th= use
of different sub-lines of this strain of mice in
the two investigations. It was therefore de-
cided to test the effect of breeding on the
carcinogenic induction of mammary ‘cancer
within a single sub-line of strain Dba.$ It
was first demonstrated that 23 out of 26
untreated breeding females of the sub-line
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The Jane Coffin Childs Memorial Fund for Medical
Research and' the Cancer Fund of the Graduate
School of the University of Minnesota.
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§ Sub-line 12 was used in these experiments.

chosen developed mammary cancer spon-
taneously at an average age of 370 days
(range: 300 to 460 days). Only progeny of
these breeders were used for the following
experiments.

Two groups of female mice 6 to 8 weeks of
age were placed on similar diets and given 2
percutaneous applications weekly of a 0.5%
solution of methylcholanthrene in benzene.
Females of Group I, 27 'in number, were
allowed to breed, and all animals bore one or
more litters during the course of treatment.
The 31 animals of Group II were maintained
as virgins. Forty-eight male mice were
treated similarly with methylcholanthrene.

In Group I all animals developed mammary
cancer after an average treatment period of
105 days. The average age of appearance of
cancer was thus 155 days, as compared with
370 days in the untreated control breeders.
In Group II only 4 out of 31 mice developed
mammary cancer. The induction periods for
these were 177, 178, 204, and 205 days! In
contrast, the longest period of induction for
any of the carcinogen-treated breeders of
Group I was 153 days. Sixty-five percent of
the males and virgin females treated devel-
oped leukemia; none of the untreated control
breeders developed leukemia spontaneously.
[Induction of leukemia with carcinogens in
strain Dba mice has been reported previous-
ly.1 ] The average induction period for
leukemia was 113-122 days. Probably some
of the virgin females of Group II died of
leukemia before mammary cancer could have

|| The incidence of mammary cancer in virgin
females of sub-line 12 has not been determined.
No tumors have appeared as yet in a group of 40
virgin females 9-10 months of age of sub-lines
112 and 212,

5 Law, L. W., Cancer Rescarch, 1941, 1, 564.
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TARBLE 1.
Table Summarizing Data on Induced and Spontaneous Mammary Cancer and Induced Leukemia
in Strain Dba Animals of These Experiments,

Induction

time of mam- Induction time

No. with mam- mary cancer, No. with of leukemia,
Group No. of mice  mary cancer days leukemia days
I. Breeding 27 27 105 7 106
II. Virgin Q 31 4 191 20 113
III. TUntreated breeding @ 26 23 Mammary cancer ap- 0
peared spontaneously
at an average age of
370 days
v, ¢ 48 0 31 122

appeared. Of the 11 virgins which did not
develop leukemia, however, only 4 developed
mammary cancer, the induction period of
these being longer than in any one of the 27
cases of mammary cancer in treated breeders.
It is interesting to note that the incidence of
induced leukemia appears to have been re-
duced in the Group I female breeders, sug-
gesting that either the development of mam-
mary cancer, breeding, or both, might inhibit
the induction of leukemia in the same animal.
These data are summarized in Table 1.
Mammary cancer appeared invariably as
multiple growths in the breeding carcinogen-
treated animals of Group I. Each of the
mammary glands was studded with macro-
scopic cancerous and precancerous nodules.
Only one to 3 mammary cancers appeared in

each of the untreated breeding females which
developed the disease spontaneously. Macro-
scopic nodulation did not appear in the non-
cancerous glands of these mice.

Further experiments are being conducted on
the relationship of the estrogenic, genetic, and
milk influences to the induction of mammary
cancer by chemical carcinogens in wvarious
sub-lines of the Dba strain. The nature of
the nodulation in all mammary glands of
breeding carcinogen-treated females is also
being investigated.

Summary. Mammary cancer appeared pre-
cociously in strain Dba female mice subjected
to percutaneous applications of methylcholan-
threne. The latent period was markedly
shorter and the total incidence higher in breed-
ing than in virgin animals.
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Colonies similar to the pleuropneumonia
group of organisms were isolated and main-
tained in pure cultures from 2 bacterial spe-

* The expenses of this investigation have been
defrayed in part by a grant from the Common-
wealth Fund.

t This is publication No. 76 of the Robert W.
Lovett Memorial Fund for the Study of Crippling
Diseases.

cies, the Streptobacillus moniliformis and
Bacteroides funduliformis.! The colonies con-
sist of small granules which invade the agar
and which swell up on the surface of the
colonies to large bodies of 10 micra or more.
These large bodies by disintegration again
reproduce the small granules. According to
the observations of the author, this L type of

1 Dienes, L., J. Bact., 1942, 44, 37.





