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Normal Growth of Maininai-y Gland in Pregnant and Lactating Mice.* 
( 25384 ) 

A. D. BROOKRESON AND c. w. rrumEHt (With technical assistance of Mary E. Powell) 
D p p t .  of Dairy Hzishandry, Univursity o j  Missouri, Coliwzhia 

Students of mammary gland growth i n  the 
past have been able to distinguish only lobule- 
alveolar development by morphological means 
( 1,2 ) . By measuring the amount of desosy- 
ribonucleic acid (DKA) gland (3.4.5 ) , quan- 
titative estimations of cell multiplication 
throughout pregnancy in the mouse ( 6 )  and 
further proliferation during lactation in the 
ra t (  7 )  have been observed. Our study pre- 
sents a more detailed study of mammary gland 
development during pregnancy and lactation 
in albino mice. DKA values thus obtained 
can be used as a standard of reference in  fu- 
ture studies concerning e.iperimenta1 gron-t h 
of gland. 

\‘i r g i n . prim i pa r a , 
pregnant and lactating \\‘ebster-Swiss mice. 
fed a standard laboratory feed, were main- 
tained at 78 fi 1°F. Ovdriectomized lactat- 
ing mice were operated on day 2 of lactation 
and sacrificed on day 10. Mice weighing 28- 
30 g were bred and pregnancy dated from 
morning vaginal plug. Animals mated but 
lacking fetuses were classified as pseudopreg- 
nant. Lactating mice were housed in indivi- 
dual cages with reduction of young to 5 
shortly after parturition. Animals were sac- 
rificed. skinned and 7 of the mammary qlands 
of each mouse taken for DSA determination 
a t  time indicated (Table T ) .  Remaining 3 
glands were used for whole-mount observa- 
tions. Glands were frozen immediately to in- 
hibit enzyme (DNA-ase) activity (8) .  Tis- 
sues were thawed in 95F ethanol(4) and fat 
extracted from 5-8 hours. depending on adi- 
posity of gland, placed in ethyl ether 4 hours, 
dried and ground to a fine powder in a II’iley 
mill. Standard sample (30 mg) of gland was 
extracted twice with 5 ml of hot trichloracetic 
acid to remove DNA which was then deter- 
mined by the method of \I’ebh and Levy( 9 ) .  
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Rcsults. Highly significant differences 
( I’ .001) exist between the virgin total DPU’A 
level and that of 12 and 18 days pregnancy. 
Between 12- and 18-day pregnant mice a 
highly significant difference ( P  .OOll) was ob- 
served also. 

There is a slight but non-significant in- 
crease in DiV-4 of 6-day pregnant as compared 
to pseudopregnant mice. At 12 days pseudo- 
pregnancy, no further increase in DNA was 
trbserved, whereas DNA of 12-day pregnant 
mice increased S1.9%. Similar total DNA 
levels were noted between present results and 
earlier data obtained with virgin, pseudopreg- 
nant and pregnant mice(6). These compari- 
sons indicate repeatability of mean DNA un- 
der standard laboratory conditions and the 
same strain. Total DNA increased gradu- 
ally after parturition to maximum level od 
10.2 11 t .426 a t  14 days lactation. DNA of 
days 5,  10, and 14 of lactation were statis- 
tically highly significant when compared to 
18th day pregnancy. Decline in DNA on day 
2 1  may result from partial glandular invollu- 
tion. In the lactating rat there was no sig- 
nificant decline in DNA from days 14 to 21 
( 7 ) .  

Lactating ovariectomized mice exhibited 
cellular proliferation comparable to normal 
lactators a t  10 days. 

Discussion. Past studies using morphdogi- 
cal methods have been interpreted as indicat- 
ing complete lobule-alveolar development by 
the first >4-% of pregnancy. These data in- 
dicate, however, that lobule-alveolar growth 
continues throughout pregnancy and well into 
lactation. Of the total cellular increase, 
30.6% occurred during the first 12 days of 
pregnancy, a further 47.5% was observed 
during second half of pregnancy and a final 
21.9% increase noted by day 14 of lactation. 

I t  had previously been assumed that growth 
during first of pregnancy and pseudo- 
pregnancy was similar. These data show 
that grolwth is complete at 6 days in pseudo- 
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pregnant mice, whereas in pregnancy the de- 
velopment of mammary gland continues. It 
is believed, therefore, that something asso- 
ciated with pregancy  is contributing to the 
stimulation of growth of gland not present in 
pseudopregnanc y. 

It was thought that colrpora lutea of lacta- 
tion contributed to additional lactational 
growth. However, the ovariectomized lac- 
tating animals sacrificed a t  10 days exhibited 
DNA levels cornparable to normal lactators. 
Therefore, growth of mammary gland during 
lactation is not dependent on the corpora lu- 
tea of lactation. 

Some variability may be eliminated due to 
variation in bod:q weight by using total DNA/ 
body weight. In  present experiment final body 
weights were quite similar, whereas for pur- 
poses olf comparison with mice of varying 
body weight i t  is suggested total DNA be cor- 
rected for body weight. 

Summary. 1 )  Using DNA as index of 
mammary gland growth, a study of changes 
from virgin thrcughout pregnancy and lacta- 
tion in Webstel--Swiss mice was conducted. 
Previous morpl- ological studies were inter- 
preted as indicating complete lobule-alveolar 
development by the first %-4/3 of pregnancy. 

Our data show, however, only 30.6*% of total 
growth during first 1 2  days of pregnancy, 
45.7% in latter half of pregnancy and 21.97’6 
further proliferation from parturition to day 
14 of lactation. 2 )  Growth of the gland con- 
tinues througholut pregnancy, but in pseudo- 
pregnancy i t  is completed by day 6. 3 )  DNA 
level of ovariectomized lactating mice is simi- 
lar to normal lactators, indicating corpora lu- 
tea of lactation does not contribute to addi- 
tional growth of mammary gland. 
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