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the unknown causative “agent” of leukemia, 
and consequently the disease appears later in 
life and in a more chronic form. With an 
increased life expectancy metabolic differences 
might be expected to delay the onset of neo- 
plastic change. 

Concerning the incidence of leukemia in 
males as compared with females, in both 
hybrids and the pure F stock there was no 
significant difference in either the total inci- 
dence or the age distribution. Although ad- 
ministration of estrogens results in an in- 
creased incidence of leukemia in low leukemia 
stocks: there is no evidence that sex hormones 
play a role in the spontaneous appearance of 
leukemia in strain F mice. Fifty-six strain F 
mice were gonadectomized at weaning age 
(34 males and 2 2  females). When no mouse 

was older than 5 2 5  days of age 17 of the 
castrate males and 10 of the 22 spayed females 
had developed leukemia. Gonadectomy did 
not alter the incidence of leukemia in either 
sex; the castrate atrophy of the male and 
female accessory sex organs indicated that the 
adrenal glands were not an extragonadal 
source of appreciable amounts of sex hormone. 

There was no evidence for the existence of 
a leukemia “milk influence.” Previous ex- 
periments on foster-nursing in this strain7 
indicated that a maternal influence, as for 
mammary cancer, is not operating. 
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So far all estrogens, natural or artificial, 
free or esterified, have been shown to induce 
abdominal fibroids when continuously admin- 
istered to female guinea pigs for a certain 
time.’?’ The urinary estrogen, estriol, also 
has been found to be fibr~matogenic~ though 
less so than estradiol or estrone, whereas with 
equilenin fibromatogenic action was insig- 
nificant4 even when quantities twice or thrice 
those of estrone were absorbed. On the other 
hand, great increase of uterine weight and 
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formation of endometrial polyps was also ob- 
tained with equilenin under these experimental 
conditions.-’ Equilenin has also been found 
to be less active than estrone. in eliciting mam- 
mary adenocarcinoma in mice? 

One might tentatively suggest that presence 
of hysterotoxic and epitheliotoxic actions in 
the absence of fibromatogenic ones in the 
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TABLE I. 
Sincty-one Castrated FcniaIth (;yinr;t I ' i p  with Sul)c.ut:incwusly Inil~lantcd Small Pcllets of 
Ovarian Estrogens and Big T;iblets of Tri1i:i ry Oacs. Scu'rolhqy :it 91) days a f tc r  implantatioii. 

F i 1, r o u s S o .  animals S o .  tumoral 
Xllsorbcd tun1or:l I rtk:rc.liing inarks of 
piir day, cff ec t nvg F.T.X. classes 

avg.  wx. S o .  of of estradiol 2 and 3 
:1vg* animals group per animal Estrogens implanted Pg 

hlplia -est radio1 I!) 4.9 10 4 1.4 
Estroiic 12.5 3.2 2 i  8 0.9 
Estriol 111 4.:< 1 3 6 1.2 
Equilcwin 9 i  3 . i  1 5 6 1.3 
Alplia-dill yclrocquilenin 11 1 4.8 It! 3 1.5 
Beta-dihydroequilenin 136 l . T  1" 2 0.5 

* For  tlic system of classification :ind units scc Lipscliiitz and othcrs.6 

FIG. 1. 
Uterus of guinca pig with subcutaneously implanted tablet of 

alpha-dihydroequilenin. Absorption of 136 F g  per day in the 
course of 90 days. Subserous and parametrial tumors. Nat. size. 

FIG. 2. 
Absorption of 131 &g of bet;t-dilryilroequilenin per day in the 

(*oursc of 90 days. Sub~erous  and parametrial tumors. Xat. size. 

guinea pig treated with equilenin could be 
due to the different thresholds upon which 
these different actions depend. If so, fibro- 
matogenic action should be attained with 
equilenin as well as other less active estrogens, 
if sufficient quantities are continuously admin- 
istered. 

Comparative experiments were made with 6 
different estrogens. Small pellets of estradiol 
or estrone of 1.6 mm in diameter weighing 
about 3.5 mg were used for subcutaneous im- 
plantation, as well as tablets of estriol, equi- 
lenin, alpha-dihydroequilenin and beta-dihy- 
droequileninl of 5 mm in diameter weighing 20 
to 43 mg. Under these experimental condi- 
tions absorption in the estriol-equilenin and 
dihydroequilenin groups was 5 to 10 times 

greater than in the estradiol-estrone group. 
All animals were sacrificed 90 days after sub- 
cutaneous implantation. Results are given 
in Table I. 

The fibrous tumoral reaction with an aver- 
age of 19 pg of estradiol was of the usual 
degree and the average reaction was reached 
in 4 out of 10 animals. A smaller reaction was 

Q With a single subcutaneous injection of 30 pg 

of  alplia- or beta-tlihydrocquilenin i n  oil full  estrus 
was l)roduc.ed only in 2 ou t  of 10 castrated rats; 
most of aniinals reached only proestrus. Tlnpub- 
lislied work of R. 1'. Mello and C. Franke h i  this 
De pa r t m en t . 
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obtained with only 13 p.g of estrone. With 97
to 111 p.g of estriol, equilenin and alpha­
dihydroequilenin the result was in every
respect equal to that with 19 p.g of estradiol:
there was the same average fibro-tumorous
effect (F.T.E.), the same percentage of ani­
mals reaching the average F.T.E. of the estra­
diol group, and the same number of tumoral
marks of classes 2 and 3 per animal. A slight
reaction was obtained with beta-dihydro­
equilenin, but here again there were 2 animals
with a F.T.E. == 5.5.

In our previous experiments no fibromato­
genic action was seen when small quantities
of equilenin were used; the present experi­
ments show that the use of large quantities of

equilenin will cause fibromas. A tentative
conclusion is offered that the body tends to
protect itself against the tumorigenic action
of estrogens by the conversion of the more
active substances (e.g., estradiol, estrone)
into less active ones (e.g., estriol, equilenin).
The differences in renal threshold for these
substances may also be important.

Summary. Abdominal fibroids were induced
in female guinea pigs with the natural urinary
estrogen, equilenin, and two hydrogenated ones
as alpha- and beta-dihydroequilenin. Estro­
genic activity, even though it may be weak,
is always concomitant with the fibromato­
genic activity. Beta-dihydroequilenin has been
shown to be the least fibromatogenic estrogen.




