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Kumerous investigations on mammary gland development in 
recent years have inriicatecl h a t  the ovarian liormones, estrone and 
progestin, are responsible for -the growth of the glands. How- 
ever, since increasing knowledge o f  the physiology of the pituitary 
gland seems to give it a central position in the endocrine system, 
investigators have Ixcome interested in determining whether or 
not the mammary glands could I)e experimentally developed in 
li!-l)ol'liysectoniizetl animals. 

1 Pencharz anti Long' who hypopliysectomized rats in late preg- 
nancy (20th atid 21st days) coiicluded that mammary develoy- 
iiient continued in  the absence of the pituitary. However, at this 
stage of pregnancy growth is complete and lactation is being initi- 
ated. In fact, Selye, Collip and Thornson' observed that milk se- 
cretion always set in normally after parturition, but stops after a 
few hours, in rats hypophysectomized during the latter half of 
pregnancy. The mammary glands of rats hypophysectomized dur- 
ing the Second half of pregnancy have been studied cytologically 
l ~ y  Jeffers." The epithelial cells \\.ere observed to resemble those 
of glands from normal pregnant animals. These studies appear 
to indicate that the development of the mammary gland which 
normally occurs during the second half of pregnancy can continue 
in the absence of the pituitary. However, lactation fails within a 
few hours after parturition. Selye, Collip and Thornson* found 
that the continued application of large doses of estrone in lactating 
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rats failed to lead to repair of the rapid involution of the niam- 
mary gland which takes place after hypophysectoniy. They were 
of the opinion that the presence of the pituitary gland is necessary 
for the action of estrone upon the mammary glands. 

Although the almve studies indicate that the hypophysis plays 
no part in the development of the mammary glands during the 
second half of pregnancy, and that it niay play some r d e  in pre- 
venting the rapid involution of lactating glands, they bring us no 
closer to an understanding of the part played by the pituitary 
gland, if any in the growth of the mammary gland. Ruinen,' in 
injecting hypophysectomized male rats (90 to 120 gm. in weight) 
subcutaneously, twice daily for 14 days after operation, with 50 
mouse units of crystalline menformon (keto-hydroxy-oestrin) in 
0.1 cm. of oil, secured mammary development in 4 of these which 
was comparable with that which one usually sees in animals under 
the same menformon treatment with their hypophysis intact. 
Freud and De Jongh' treated a series of young castrated female 
rats the first two weeks with 100 International units of nienfornion 
per day. The animals were then hypophysectomized and (luring a 
following week they were treated with menformon and progestin. 
These investigators observed an extension of the alveolar system 
with side branchings along the ducts and concluded that the liy- 
pophysis of rats is not involved in the changes of the mammary 
glands produced by progestin. Asdell and Seidenstein7 ovariectoni- 
ized a series of rabbits and then kept them for 2 months to ex- 
haust their supply of ovarian hormone. The animals were then 
hypophysectomized and the injections begun 2 months later. The 
rabbits were injected daily with 25 R. U. of progynon-B and 0.5 
cc. of progestin (equal to about 4 rabbit units). The animals were 
injected for 15 days and then sacrificed. They state that tlie de- 
gree of development of tlie mammary glands was about the same 
in hypophysectomized animals as in those in which the hypophysis 
was not disturbed or was incompletely removed, and conclude that 
mammary gland development can occur in the absence of the 11)- 
pophysis. Nelson' reported mammary development in 4 male 
hypophysectoniized guinea pigs, treated with 40 R. U. of oestrone 
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daily. comparable to  that observed in normal guinea pigsg Lyons 
and Pencharzl' secured nipple development in 4 hypophysectomized 
male guinea pigs which had been injected for 2 months with 
progynon-B, almost equal to that which thep obtained in 6 normal 
male animals under similar treatment. However, there was only 
a limited growth of ducts ant1 alveolar buds in the hypophysectom- 
ized animals in comparison to the functional alveolar development 
found in the injected intact males. 

In  order to further investigate whether or  not the pituitary gland 
plays any r6le in bringing about the growth of the mammary gland 
when animals are under the influence of estrogenic substances, we 
have hypophysectomized a series of immature albino rats and sub- 
sequently treated them with varying amounts, 25 to  500 Interna- 
tional units per day. of the Ixnzoate of hydroxyestrin (Progynon- 
BS). Of  the animals which \\-ere operated upon there were 5 fe- 
males and 4 males which survived 15 days or longer and in which 
the pituitarJ- gland had been completely removed as was revealed 
at  autopsy. The results are summarized in Table I. 

TABLE I. 
Dateof Date Do.sage Evidence of 

Date of hypo- injec- in mammary 
Rat Date of Castra- physec- tions I.U. Days gland 
No. Sex Birth tion tomy began per day injected growth 

6-14 7-3 7-15 25 35 No 
7-13 75 45 NO 

25 26 No 
1 2  F 5-16 I - 3  
17 x 5-16 - 
19 11 5-22 - - I -- '> 7-6 75 20 KO 
48 F 6-29 - 8-7 8-9 250 15 NO 
49 &I 6-29 - 8-3 8-9 500 15  hi o 
50 M 6-29 - 8-7 8-9 100 18  No 
51  F 6-29 - 8-7 8-9 100 23 NO 
52 F 6-29 - 8-5 8-9 500 24 KO 

r -  
7-9 r -  

3 F 5-15 

4 - 1  
r -  
( - 3  

None of the mammary glands from these 9 1iyI)ol)hysect~niized 
immature rats showed any evidence of growth. The duct system 
\\-as limited and showed only few end-buds. In comparison with 
these mammary glands, the glands from control animals which had 
k e n  castrated, subjected to similar treatment, but whose pituitary 
glands \\ere intact and in animals Ivhose pituitary glands were in- 
completely removed developed an  estensive duct system with 
numerous end-buds. Even the mammary glands of 3 females 
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whose ovaries were intact and in which injections were begun 2 to 
4 days after hypophysectomy showed no mammary gland growth. 

Progynon-B injected subcutaneously into 5 female 
and 1 male, immature, hypophysectomized albino rats in dosages 
varying from 25 to 500 International Units per day. produced no 
evidence of mammary gland growth. 

Conclzisioiz : 
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Action of Oestrin on the Vagina During Lactation. 

1 l a ~ 1 u s  VOTQUENKE.* (Introduced by E. C. Cutler.) 
Frovi the Laboratory of Surgical Research, Harvard Medical School, Boston, 

Nassachusetts. 

The injection of oestriii during lactation has resulted in con- 
tradictory opinions regarding the vaginal reaction. P'revious ex- 
periments on the ovarian hormonal antagonism' have shown that 
the injection of 18, 10, 6, 4. and 2 rat units of oestrin, in oily solu- 
tion. daily during the first 5 days of lactation always provoked 
typical oestrus as indicated by vaginal smears. Doses of less than 
one rat unit have demonstrated the existence of different thresholds 
of anti-luteinic action of oestrin, the vaginal reaction of oestrus 
being the first to appear. 

Recently, Selye and co-workers have observed that doses of 
thirty micrograms of Oestrone, in oily solution, daily from the 
fifth to the tenth day of lactation have failed to provoke vaginal 
oestrtm2, ' They also reported that 100 or 500 micrograms of 
Oestrone, injected daily from the fourth to the fourteenth day, 
had no influence on the vagiiial smear which remained typical of 
dioestrus. "The vag-inal epithelium showed a high degree of 
mueificatioii, a condition regularly seen in pregnancy but not in 
lactation." I t  seems difficult to accept this hypothesis of complete 
antagonism of corpora lutea to the vaginal reaction due to oestrin 
since a decidual reaction is riot maintained under conditions of 
follicular dominance. 
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