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The average percentage length of the second se,gment in the 4 ani- 
mals is 17.7, 15.5,  20.7 and 23.9% respectively. The average for 
the entire series of 60 tubules is 19.5%. 

The evidence for the sulxlivision of the mammalian proximal 
convoluted tubule into at least 2 cytologically distinct se,pents is 
entirely convincing. A more extensive segmental differentiation has 
been postulated by Suzuki,s but no critical cytological proof in sup- 
port of his contention has yet lxen adduced. 
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Effect of Combined Administration of Oestrone and Progesterone 
in Adult Ovariectomized Rats. 

H. SELYE, J. S. L. UIWWNE AND J. B. COLLIP. 
From the Departitieirt of Biochenltstry, McGiZl University, and the McGill Univsr- 

sity Clinic ,  Royal Fictom’a Hospital, Montreal, Canada. 

Previous experiments’, 2, 3, have shown that the mucification 
of the vagina which is usually observed in pregnant rats may be 
elicited during lactation if  large doses of oestrin are administered. 
Since administration of similar doses of oestrin in ovariectomized 
rats would lead to cornification of the vaginal epithelium. the 
mucificatioii reaction was ascrihed to the simultaneous action of 
oestrin and corpus luteum hormone. Similarly the epithelial lining 
of the uterus shows only a moderate degree of progestational 
proliferation during lactation or pseudo-pregnancy in the rat, while 
in the second half of pregnancy the proliferation of the en- 
dometrium and the growth of the uterus in toto is much more 
marked and of a different nature. Various reasons which are dis- 
cussed in more detail in the papers quoted above led us to the con- 
clusion that the endometrial changes during lactation, pseudo-preg- 
nancy, and early pregnancy. are mainly due to the hormone of the 
corpus luteum, and we called this reaction “the first stage of pro- 
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gestational proliferation.” The *‘secoiid stage of pro4gestational 
proliferation” is that oliserved during late pregnancy. whiFh we 
believed to be caused by the simultaneous action of corpus luteurn 
hormone and oestrin. i l re  coiicluded from indirect eviJence that 
oestrin is produced in large quantities during late pregnancy in 
the rat but not during lactation or early pregnancy. This \voulcl 
explain why vaginal mucification and the second stage of progesta- 
tional proliferation appears in  late pregnancy only and not (luring 
early pregnancy or lactation. 

lleyer aiid -Allenz stated that vaginal mucification may be ols- 
tained in the ovariectomized mouse lry the simultaneous adminis- 
tration of oestrone and a corpus luteurn extract. But this corpus 
luteum extract contained oestrin and gave either mucification or 
cornification by itself, depending on the dose given. Similar re- 
sults have been obtained by Desclin‘ in non-castrate guinea pigs 
with a corpus luteum extract which also caused mucification by 
itself. Fels,? however, found that purified corpus luteum hormone 
preparations have no effect on the vagina of the rat, while ma l l  
doses of oestrin will cause mucification, as had already been estab- 
lished by previous investigators. He concludes that inucification 
is an oestrin reaction. He states, furthermore, that although 
oestriti may inhibit the action o€ corpus luteum hormone, corpus 
luteum hormone cannot inhibit the effect of oestrin. He considers 
the experiment of Fremery, et d..’ who inhibited the vaginal effect 
of slightly more than one mouse-unit of oestrin with 3 rabbit-units 
of corpus luteum hormone in ovariectomized rats, as insignificant 
because of the large qiantity of corpus luteum extract which had 
to  be injected, and might have had a non-specific oestrus-inhibiting 
effect. Brouha and Simonnet,9 on the other hand, state that corpus 
luteum extracts inhibit the oestrus cycles in normal females but do 
not inhibit the vaginal effect of oestrin in the ovariectomized rat ;  
from which they conclude that corpus luteum hormone acts through 
the ovary. In an endeavor to obtain further evidence concerning the 
factors responsible for the changes occurring in the uterus and the 
vagina of the rodent during late pregnancy we performed a series of 
experiments on 6 adult ovariectomized rats which received 30 y 
of oestroiie in 0.5 cc. and 400 y of progesterone in 0.4 cc. ot‘ oil 
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tlail!- l)y means of sulicutaneous injections. The  progesterone \\-as 
prepared from 1)re;nantliciI l)y the method of Butenandt antl 
Schmi:'t."' During the esperinient the vayinal smear remained 
dioestric. except in ciie case in  \\ hich cornified cells predominated. 
Histological examination a f te r  autopsy on tlie 20th day of treat- 
ment sho\vetl that the \-azina \\as linetl \\-it11 a very high niucifietl 
epithelium in all cases and the uterus \\-as in the second stage of 
progestational proliferation in all Init 2 cases. These last 2 slioived 
the picture of full oestrus. although the vagina \\-as mucified. It 
seems from these experiments that progesterone changes the vaginal 
effect of oestrin ant1 causes mucificaticn. The  niucification thus 
oljtainetl \\ as extremely niarkeA and should not be confused with 
the slight niucin secretion \vhich may I:e obtained by sub-threshold 
doses of oestrin in the castrate rodent. l n  the latter case, the muci- 
fication and the development of the epithelium \\-ill aln-ays be poor 
atid cannot I)e improved by raising the dose. since this I\ o d d  lead 
to  cornification. \Ve may conclu.le, therefore, that both the uterine 
a ~ i d  the \-aginal changes of  the late-pregnant rodent are the result 
of the combined action of oestrin antl corpus luteum hormone. I t  
is ot interest to  mention in this connection that the mammary 
glands of our animals sho\ved only a very slight developnient- 
h a r d y  more than that \vhich the oestrone in itself woultl have 
caused. 

Szmnznvy. The effect of 30 y o f  oestrone per c!ay on the vagina 
and uterus of the ovariectomize,l rat is modified by the simul- 
taneous administration of 400 y of synthetic progesterone. T h e  
vaginal epitheliuin sho~vs mucification ant1 the uterus is in tlie sec- 
ond stage of progestational proliferation. The  vaginal effect of 
oestrone may lie niotlifietl even in cases in \vhich the uterine effect 
is not changed. 
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