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The Marsh-Buffalo strain of mice has been used 
rather extensively in this laboratory in studying the 
influence of estrogens and gonadotropins upon the 
development of adenocarcinoma of the breast (1). 
Interest in this strain has centered upon its unique 
resistance to the carcinogenic activity of estrogens and 
its failure to respond as a high cancer strain in the 
laboratories of Loeb (5). Our experiments in general 
have been performed upon virgin mice in which the 
incidence of breast tumors was identical with that 
originally reported by Marsh (3). Because of the 
rather paradoxical results reported for this strain, 
we were prompted to study the influence of breeding 
upon tumor incidence under the environmental con- 
ditions existing in our laboratories. 

Forty-eight mice were bred at the age of 4 months, 
groups of 3 females being housed with 1 male. All 
the females became pregnant and delivered their young 
in the fifth and sixth months of age. The young were 
weaned at 21 days of age and the mothers were again 
bred 15 days later. Forty-two mice became pregnant 
and delivered their young from the seventh to the 
tenth dnonths of age. Two mice developed lymphoid 
tumors and 2 died of pneumonia (Table I).  

The standard deviation of the mean for each tumor 
incidence in Table I was calculated by the formula 

- -  V P ~ Q , m  which P is the incidence of tumors in per 

cent, Q denotes the mice without tumors in per cent 
and N is the number of animals observed. The stand- 
ard error of the difference between any two incidences 
was taken as the square root of the sum of the squares 
of their respective standard deviations of the mean. 
A comparison of the Marsh series of virgin females 
and the Santa Barbara series of virgin and breeding 
mice reveals that the greatest difference between any 
of the values for a given time is 1.4 times the standard 
error. The probability value P of .16 for this statistic 
is not usually considered of significance. A comparison 
of the Marsh series of breeding females with the other 
three series of mice reveals that front the ninth to the 
13th month of age, the least difference between any 

of the values for a given time is from 3.4 to 5.0 times 
the standard error. The probability value, which ex- 
ceeds .001, is highly significant. From the 14th to the 
18th month of age the significance of the increase in 
tumor incidence for the breeding mice observed by 
Marsh decreases, but the probability value is never 
below .05. 

The results indicate that breeding was without 
influence in the mice observed in our laboratories. 
This was in contrast to the definite influence that the 

TABLE I : CUMULATIVE INCIDENCE ~ OF ADENOCARCINOMA OF 

THE }{REAST IN MARSH-BUFFALO VIRGIN AND BREEDING MICE 

AS FOUND ORIGINALLY BY MARSH AND AS OBSERVED 1N THE 

SANTA BARBARA LABORATORIES 

In  M a r s h ' s  L a b o r a t o r y  
Age.  . : ~  r 

m o n t h s  70 V i r g i n  190 B r e e d i n g  -~" 297 V i r g i n  48 B r e e d i n g  

9 7 ~ 3  3 6 •  8 •  1 2 •  

10 16-*-4 4 6 •  16---+2 15 + 5  
11 24-+5 58___+4 23-+2 21"+6 
12 33-+6 6 6 •  32+---3 31-+7 
13 40 • 6 72 -4- 3 40 -+ 3 46 + 7 
14 50 -+ 6 76 -+ 3 45 + 3 54 -4- 7 
15 61 -4- 6 80 -+ 3 52 -+ 3 63 -+ 7 
16 66 + 6  82 ~ 3  56-+3 65 •  
17 66 • 6 86 "+" 3 58 -+ 3 67 • 7 
18 69 -+ 6 86 -+ 3 67 + 3 70 • 7 
*: In  per  cent  + s t a n d a r d  dev i a t i on  of the mean .  
;" Data  r e c o n s t r u c t e d  f rom the  g r a p h  of M a r s h .  

In  S a n t a  B a r b a r a  

factors associated with breeding had in lowering the 
cancer age of the mice observed by Marsh. The ob- 
servation is the more striking in view of the excellent 
agreement for cumulative incidence of breast turnors 
in virgins as observed in the two laboratories. 

It would appear that the changes in the endocrine 
balance associated with breeding cannot be held 
directly responsible for the lowering of the cancer 
age when it occurs. In earlier studies from this labora- 
tory (2) it was found that appropriate dosage of 
gonadotropins, which produced morphological changes 
in the mammary gland corresponding to those pro- 
duced by pregnancy, was without influence upon tumor 
development. These changes, initiated in the case of 
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the gonadotropins  at the seventh m o n t h  of age, oc- 
curred somewhat  later than the corresponding changes 
in the pregnant  mice. Similar results (1)  were ob- 
tained with chorionic gonadotropin  when  dosage  was 
begun as early as the 21st day of life. 

Miller and Pybus (4)  have recently published data 
on the influence of breeding upon tumor  incidence in 
the Marsh-Buffalo strain. The  figures they report, 
68.8 per cent versus 70.4 per cent in compar ing  
breeders with virgins, are in perfect agreement  with 
the data f rom the Santa Barbara laboratories. 

SUMMARY 

In 48 mice of the Marsh-Buffalo strain, breeding 
was wi thout  influence upon the onset and cumulat ive 
incidence of cancer of the breast. This  observation is 
in contrast to the experience of Marsh. The  observa- 

tions of Marsh in regard to tumor  incidence in virgins 
have been confirmed. 

Acknowledgment is made to Arthur Blanchard for the care 
and maintenance of the mouse cohmy. 
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