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Failure of Estradiol Inactivation Products to Inhibit Pituitary Gonado-
trophic Content and Secretion.

Epwin C. Juncek.* (Introduced by Carl G. Heller.)
From the Department of Physiology, University of Oregon Medical School, Portland, Ore.

It has been postulated that the level of
pituitary gonadotrophins in the blood is regu-
lated principally by the degree of activity of
the ovaries, functioning ovaries inactivating
gonadotrophins, and non-functioning ovaries
permitting gonadotrophins to accumulate in
the circulation.! This hypothesis was based on

observations of female rats with ovaries auto- -

transplanted to the spleen. By this means,
ovarian secretion was directed through the
portal vein directly to the liver, where the
estrogenic substances were inactivated suf-
ficiently to prevent their detection in the
systemic circulation. As in castrates, it was
noted that vaginal cell atrophy, uterine
atrophy and thymic hypertrophy occurred;
however, pituitary gonadotrophic content did
not rise, as in castrates, but remained at
normal levels. This refuted the concept that
normal levels of estrogen maintain normal
pituitary gonadotrophic content, and sug-
gested instead that pituitary gonadotrophic
content is the resultant of the activity of
functional ovaries upon circulating gonado-
trophins.

An alternate explanation for the lack of
rise of pituitary gonadotrophins is the pos-
sible influence of estrogen inactivation prod-
ucts upon the hypophysis. In animals with
their ovaries transplanted to the spleen, deg-
radation products of the estrogens which have
passed through the liver, although lacking
estrogenic activity, might conceivably depress
the hypophysis.

Smith? found that Westerfeld’s lactone, an
inactivation product of estrone, increased
pituitary content of gonadotrophins. Segaloff3
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has found that bisdehydrodoisynolic acid, a
degradation product of estrogens, is more
active when administered intrasplenically
than when injected subcutaneously. Since
some inactivation products of estrogens do
have effects on pituitary gonadotrophic con-
tent, it seemed possible that they might be
the principal controlling factor. This possi-
bility is the subject of the present investiga-
tion.

Only estrone and estradiol have been recov-
ered from ovarian tissue. As estrone is
changed to estradiol in the process of its in-
activation by the liver,* a-estradiol was chosen
as the estrogen for this study.

Materials and methods. Adult virgin female
rats of the Sprague-Dawley strain weighing
200-250 g were castrated, and on the same
day a-estradiol pellets weighing 1.1 to 10.8
mg were implanted in their spleens. One
group of rats received pellets subcutaneously,
and another group was included as intact
controls. Operated rats with pellets  im-
planted in the spleen which spontaneously
developed vascular adhesions from the spleen
to the systemic circulation served as addi-
tional controls.

From 33 to 40 days after the pellets were
implanted, the donor rats were killed by de-
capitation. Pituitary gonadotrophin content
was measured by suspending each anterior
pituitary gland in 6.0 cc of saline by repeat-
edly drawing into and expelling from a syr-
inge, then by injecting into one 24-day-old
Sprague-Dawley female rat, 1.0 cc twice daily
for three days. The assay rats were killed 24
hours after the last injection. Results are
tabulated in Table 1.

Discussion.  The control of pituitary
gonadotrophic secretion could conceivably be

3 Segaloff, A., Fed. Proc., 1947, 6, 399.
4 Heller, C. G., Endocrin., 1940, 28, 619,
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previous observations made on the same strain of rats.

* Autopsy 33-40 days after implantation of pellets,

t These values are in keeping with

due to estrogen inactivation products from the
liver. Thus, when an animal is castrated,
there are no estrogen inactivation products
and the pituitary is permitted to increase
markedly in gonadotrophic content. When
the ovaries are present in the spleen, the
pituitary gonadotrophic content would con-
tinue to be controlled by the estrogen inac-
tivation products, thus accounting for the
normal gonadotrophin levels found in these
animals,

To test this hypothesis, pellets of a-es-
tradiol were implanted into the spleens of
mature female rats castrated the same day.
The relationships in the experimental rats are
diagrammed in Fig. 1. An a-estradiol pellet
(at 1 in the figure) was implanted in the
spleen. The estradiol was carried directly to
the liver (at 2) and inactivated, so no active
estradiol reached the general systemic circula-
tion. (This was confirmed by the castration
response elicited — hypertrophied thymus,
atrophic uterus and atrophic vaginal smear.)
Inactivation products of estradiol arrived in
the circulation and were free to act on hypo-
physeal gonadotrophic content and secretion
(at 3).

If the principal controlling factor of pitui-
tary gonadotrophic content is estrogen inac-
tivation products, then castrated female rats
having pellets of a-estradiol in their spleens
should have normal pituitary gonadotrophin
content. If the main controlling mechanism
is inactivation of gonadotrophins by the
ovaries, as postulated, then the presence of
estradiol pellets in the spleen should have
little effect in maintaining normal pituitary
gonadotrophic potency of castrated female
rats.

The pituitaries of normal unoperated fe-
male rats contained sufficient' gonadotrophin
to stimulate recipient ovarian weights from
13 mg to 20 mg. Castrate control rat pitui-
taries stimulated recipient ovarian weight
from 13 mg to 103 mg. The animals with
a-estradiol pellets in the spleen (and no ad-
hesions) had sufficient gonadotrophin in their
pituitaries to stimulate recipient ovarian
weight from 13 mg to 78 mg, which is in the
castrate range. The average daily absorption
of a-estradiol was 21.9 pg, several times the
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dose necessary to maintain constant estrus
in the intact animal. This large dose of
a-estradiol was completely inactivated, as
demonstrated by the atrophic uteri and
vaginal smears, and the large thymus. There-
fore, many times the physiological amount of
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inactivation products were present in the cir-
culation. However, the pituitary gonado-
trophic content rose to castrate levels.

The castrated rats with pellets implanted in
the spleen which developed vascular adhesions
from the spleen to the systemic circulation
absorbed essentially the same amount of
a-estradiol daily as the rats without adhesions
(19.7 ug vs. 21.9 pg). The rats with estradiol
pellets implanted subcutaneously absorbed
74.0 pg daily. In both the adhesion group
and in the rats with pellets implanted sub-
cutaneously, constant estrus was observed
along with atrophy of the thymus and sup-
pression of pituitary gonadotrophic content.
These changes are noted only with unphysio-
logically large doses of estrogen,! thus indi-
cating that larger than normal amounts of
estrogen were being absorbed.

Conclusions. 1. The inactivation products
of a-estradiol produced by passage of estradiol
through the liver do not exert a significant
inhibiting influence on anterior pituitary
gonadotrophic secretion.

2. The absence of this effect supports the
thesis that pituitary gonadotrophic content
and secretion are controlled principally by
ovarian inactivation of circulating gonado-
trophins.

16779
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Many observations suggest that the in-
creased adrenal cortical secretion during stress
provides an increase in nonspecific resistance.}
In patients or animals moribund from infec-
tions, it was thought that administration of

* This study was supported by grants from the
United States Public Health Service, and from
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large doses of adrenal cortical extract might
temporarily increase resistance and thus gain
time for antibacterial agents such as penicillin
to effect recovery. To test this possibility
two similar experiments were performed.

Metkods. Albino Swiss mice were inocu-
lated intraperitoneally with large numbers of
Type I pneumococci.  After a certain per-
centage of the inoculated mice had died, the
survivors were placed at random into 3 dif-



