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Strain Differences in Response of Mice to Mammary Gland Stimulating 
Hormones.” (2313) 

J. P. MIXNER~ AND C. W. TURNER 
Department n j Dairy Husbandry, University of 11.1 issouri, Columbia. 

Most species of mammals require a combi- 
nation of progesterone and estrogen to obtain 
full development of the mammary gland while 
in a few species, notably the guinea pig and 
the monkey, estrogen alone will cause com- 
plete development ( 1). Possible strain dif- 
ferences in mammary gland growth responses 
within a species are less well known. T n  
studies on mammary cancer susceptibility in 
mice, strain differences have been found to ex- 
ist. Also Richardson (2 ,3)  and Richardson 
and Cloudman (4) have reported variation in 
extent of rudimentary duct development in 
various inbred strains of male mice. Mixner 
and Turner ( 5 )  have used ovariectomized vir- 
gin albino mice rather extensively in experi- 
ments on factors responsible for and influenc- 
ing mammary lobule-alveolar growth. In 
these studies a single strain of albino mice 
had been used. In subsequent studies a sec- 
ond strain of mice showed a marked differ- 
ence in mammary growth responsiveness as 
compared to the first strain of mice. Other 
strains of mice were then tested in this re- 
spect. 

The present paper deals with strain differ- 
ences in the mammary lobule-alveolar growth 
responsiveness of mice to estrone in conjunc- 
tion with both progesterone and pituitary 
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mammogenic lobule-alveolar growth factor. 
Procedure. Two anterior pituitary extracts 

and progesterone were assayed for their abil- 
ity to promote mammary lobule-alveolar 
growth in 4 strains of mice. Our original 
strain of albino mice (designated “Schwing”) 
were obtained from Edward Schwing, Har- 
rison, Ohio, who stated that his strain of mice 
was started about 1906 from a pair of mice. 
A second strain of mice (designated “Swiss”) 
was obtained from Rockland Farms, New 
City, N. Y. The third strain of mice (desig- 
nated “Kansas”) was obtained from Mrs. 
Ray Whitehouse of Hardtner, Kansas, who 
stated that the original pen of mice was ob- 
tained from James W. Howck & Co., Tiffin, 
Ohio. The last strain of mice (designated 
“Sutter”) was obtained from Arthur Sutter, 
Springfield, Mo., who advertised them as 
“Rockland All-Purpose Strain White Mice.’’ 
The criterion of response in the assay method 
used was the per cent of ovariectomized mice 
showing a minimal mammary lobule-alveolar 
growth response after 10 daily injections of 
standard anterior pituitary preparation or 
progesterone, each injected in conjunction 
with a daily dose of 0.75 pg estrone. A mouse 
unit of mammogenic material is that amount 
of material required per mouse which will 
cause 50 t 10% of 10 or more mice to show 
this minimal stimulation of the mammary 
glands. 

Results. Mice of the 4 strains selected 
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TAELE I. Jlanlmary Glaiid Growth R P S ~ J ~ J I ~ S W  of Various Strains of Mice. 

Mainmary lobule-alveolar 
7-- Micc -> responses 

No. of ? 
Preparation and total dosage” (mg) Striii 11 aiiiiiials + -  positive 

18 1 7  
8 ‘7 
3 8 
3 8 

(i 

14 1 3 
1 11 
9 2 .j 

10 11 
4 11 
1 21 
f i  1s 
(i ti 

f- 

51.4 
53.3 
2T.3 
2 i .3  
53.5 
51.9 

€4.3: 
26.5: 
47.(i 
26.7 

8.3: 
25.0 t 
50.0 

were each injected with a total of 7.5 mp of 
Lot 13. initial extract of anterior pituitar!.. 
stockyard run of cattle. which amount was 
a mouse unit according to assays using the 
Schwing strain. I n  addition a second group of 
Sutter mice received 15.0 mg or 2 mouse units 
of this same extract per mouse (Table I ) .  
The Schwing and Swiss mice gave assay re- 
sponses of 5 1 .4y  and 53.3 “/c respectively 
while the Kansas and Sutter mice each gave 
2 7.3.p positive responses indicating that their 
magnitude of response was about one-half 
that of the first two strains. By doubling the 
dose (15 mg) for the Sutter mice. unit assay 
response (53.870) was obtained. 

Mice of the Schwing. Kansas and Sutter 
strains were each injected with a total of 15  
mg of a second anterior pituitary preparation 
designated Lot 15, acetone-ether dried an- 
terior pituitary, pregnant cattle, which amount 
was a mouse unit according to the Schwing 
mice assay (Table I ) .  The Kansas and Sut- 
ter mice gave responses of 8 . 3 F  and 26.5% 
respectively, indicating again that their mag- 
nitude of response was one-half (or less) that 
of the Schwing strain of mice. 

Mice of all strains were injected with a 
total of 1 mg of progesterone. this being a 
mouse unit according to the assay on Schwing 
mice. A second group of Sutter mice received 
2 mg or 2 mouse units of progesterone (Table 
I). The Sutter, Swiss, and Kansas mice gave 

47.6, 26.7, 5.3, and 25.070 mammary re- 
sponses respectively with 1 mg of progester- 
one. The Kansas and Sutter mice responded 
in a similar manner to that of the previous 
experiments: the Swiss mice being inconsis- 
tent in this respect. The difference in mode 
of action of progesterone and anterior pitui- 
tary factor could readily account for the dif- 
fering response of the Swiss mice to these 
preparations. It is interesting to note that 
the Sutter mice gave a control assay response 
( 50%) with 2 mg ( 2  mouse units) as they 
did similarly with 15 mg (2 mouse units) of 
the first pituitary preparation. 

A chi-square statistical analysis was used to 
determine whether the individual and collec- 
tive responses of each of the Swiss, Kansas, 
and Sutter strains of mice differed significantly 
from that of the control Schwing strain 
(Table I). From this analysis it may be con- 
cluded that the mammary growth responses 
of the Kansas and Sutter strains differed in 
a highly significant manner (P<O.Ol) from 
the Schwing strain responses. The difference 
in the way the Swiss strain responded to an- 
terior pituitary extract and progesterone, 
makes a comparison of the Swiss strain to the 
Schwing strain inconclusive. 

Discussion. The cause or causes of these 
strain differences in mice in mammary gland 
growth responses are not known. It is pos- 
sible that in some strains of mice the mam- 
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mary gland cells are more refractory to their 
direct growth stimulus than in other strains. 
This might be the case with the strains of 
mice which were deficient in their response to 
anterior pituitary materials. Since proges- 
terone exerts its mammary growth effect 
through the anterior pituitary, it is possible 
that in some strains the pituitary is not op- 
timally stimulated by progesterone, poorer 
mammary growth resulting. Further studies 
will have to be made to determine the possible 
roles of other endocrine glands such as the 
thyroid in the observed deficiencies in mam- 
mary growth. 

Summary. Four strains of albino were 
studied as to mammary lobule-alveolar 
growth responses to anterior pituitary prepa- 
rations and progesterone. Statistically sig- 

nificant differences in strain responses were 
found. The Schwing and Swiss strains of 
mice were definitely superior to the Kansas 
and Sutter strains in their response to an- 
terior pituitary preparations. The Swiss, 
Kansas, and Sutter strains of mice were all 
inferior to the Schwing strain in response to 
progesterone. 
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Effect of Some Pentoses on Growth of Lactobacilli.* (23130) 

STEWART A. KOSER AND JOAN L. THOMAS 
Zoller Memorial Dental Clinic and Depurtment of Microbiology, University of Chicago, Chicago, Ill. 

Two recent reports( 1,Z) have emphasized 
the effect of certain pentoses in stimulating 
early growth of lactobacilli. In the report of 
Camien and Dunn( 1) 3 pentoses were used 
individually. Often L-arabinose was some- 
what more effective for L. gayonii and related 
species than was D-xylose or D-ribose, though 
the stimulatory effect of the individual pen- 
toses differed somewhat with different cul- 
tures. 

The present report deals with the growth 
response to a mixture of 3 pentoses shown by 
a collection of lactobacilli. The investigation 
was prompted by preliminary observations on 
a few cultures which indicated that homofer- 
mentative lactobacilli responded to pentoses 
quite differently than heterofermentative lac- 
tobacilli, particularly in a semisynthetic medi- 
um. I t  was found that this difference between 
the 2 fermentative types holds true, for the 
most part, for a larger number of lactobacilli 
and the degree of difference varies with the 
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test medium. 
MateriaZs and methods. Two culture me- 

dia were used for the tests. One was a semi- 
synthetic medium containing 0.5% acid di- 
gest of casein plus added tryptophane, cys- 
teine, serine, threonine, purines, pyrimidines, 
vitamins, acetate, inorganic salts, and 1 .O% 
glucose which was autoclaved in the medium. 
The detailed composition was given previ- 
ously(3) but in the present study a few 
changes were made: the hydroxyproline of 
the previous work was omitted and xanthine 
was used in place of hypoxanthine. For test- 
ing the effect of pentoses, a mixture of L- 
arabinose, D-ribose, and D-xylose was steri- 
lized by heat, but apart from the medium. 
This solution was added to tubes of previ- 
ously autoclaved medium in an amount suf- 
ficient to give 0.570 of each pentose. In per- 
forming the tests, one series of tubes con- 
tained only the 1% glucose, tubes of the other 
series contained 1% glucose plus 0.5% of 
each of the 3 separately-sterilized pentoses. 
Certain departures from the foregoing pro- 


