
488 THIOURACIL AND ESTROGEN ON LACTOGENIC HORMONE

major reactions: (a) twitchings of the thigh
and leg muscles, (b) marked vasoconstric­
tion." Within 30 to 45 minutes after the on­
set of the perfusion with dibenamine (1: 250,­
000 to 1: 25,000) when the action of large
amounts (50-10001') of epinephrine is com­
pletely blocked, nicotine still induces notable
vasoconstriction and visible twitchings of the
muscles.

Discussion. Dibenamine hydrochloride
used in concentrations of 1: 1,000,000 to
1:25,000 prevents epinephrine-induced vaso­
constriction as tested in the Laewen-Tren­
delenburg preparation. The protective effect
afforded by this drug appears to be very
potent, for it can block the action of very
large amounts of epinephrine (1000 1')' This
is practically a total adrenolytic effect. A
comparative study with benzyl-imidazoline
hydrochloride (priscol) ,II another synthetic
autonomic blocking agent," used under the
same experimental conditions, exhibits a
similar protective action but only for smaller
amounts of epinephrine. This is in agree­
ment with the results obtained by other in­
vestigators experimenting in intact animals.v"
The inhibitory effect of dibenamine on epi-

4 Haimovici, H., and Pick, E. P., PROC. Soc.
Exr-, BIOL. AND MED., 1946,62, 234.

II Priseol was supplied by Ciba Pharm. Prod.,
Summit, N. .T., through the courtesy of Dr. E.
Oppenheimer.

5 Schnetz, H., and Flueh, ::.\1., Z. f. Klim: Med.,
1940, 137, 667.

6 Baab, W., and Humphreys, R. .T., J. Pharm, and
Exp. Therap., 1946, 88, 268.

nephrine does not seem to be due to a direct
chemical interaction between the 2 molecules.
The in vitro experiments reported above seem
to support this view. In addition to being
adrenolytic, dibenamine exhibits also a
marked sympathicolytic action as shown by
studies in the intact animal.l-P Since
dibenamine is an adrenolytic and sym­
pathicolytic agent, its site of action is prob­
ably at the neuroeffector cells or between
the postganglionic nerve endings and the lat­
ter.

Within 30 to 50 minutes after the onset
of the perfusion with dibenamine, when the
action of large amounts of epinephrine is
completely inhibited, small amounts of both
hypertensin and nicotine still exhibit a
marked vasoconstrictor activity. These facts
seem to indicate that dibenamine is either
specifically adrenolytic or that these various
vasoconstrictor substances do not have the
same site of action.

Summary. 1. Dibenzyl - f3 - chloroethyl
amine hydrochloride (dibenamine) inhibits
the vasoconstrictor action of epinephrine, as
tested in the Laewen- Trendelenburg prepara­
tion in the frog. Its adrenolytic action is
very potent, for it blocks even large amounts
of epinephrine (50-1000 y). 2. When the
action of large amounts of epinephrine is com­
pletely inhibited by dibenamine, both hyper­
tensin and nicotine still exhibit a marked
vasoconstrictor activity. 3. The peripheral
locus of action of dibenamine seems to be at
the neuroeffector cells or between the post­
ganglionic nerve endings and the latter.

15838

Effect of Thiouracil and Estrogen on Lactogenic Hormone and Weight of
Pituitaries of Rats."
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The weight of the hypophysis increases subsequent to thyroidectomy.v" and this may
------------~~--~------_ .

.. Oontribution from the Department of Dairy
Husbandry, Missouri Agricultural Experiment Sta­
tion, Journal Series No. 1042.

1 Hammett, F. S., Arn. J. Anat., 1923, 32, 37.
2 Hammett, F. S., Endocrinology, 1926, 10, 145.
3 Smelser, G. K., Anat, Rec., 1939, 74, 7.
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be due to an augmentation of the basophil
cells4,5 which are presumed to secrete thyro­
tropin.v" The acidophils, on the other hand,
become markedly decreased following thy­
roidectomy," The administration of goitro­
genic substances, like thyroidectomy, can
produce similar effects on the hypophysis.
Thus, they have been reported to increase the
weight of the pituitary.!" increase and hy­
pertrophy the basophil cells, and reduce the
number and size of the eosinophils.Pt'"

The acidophils of the hypophysis are the
source of the lactogenic 'hormone,6,7,14 and
hence it would be expected that this hormone
would be reduced following thyroidectomy.
However, the only 2 reports available on this
subject are not in agreement. McQueen­
Williams reported that thyroparathyroidec­
tomy in male rats reduced the lactogen con­
tent of the pituitary.l" whereas Reineke, Berg­
man and Turner found no apparent change
in the pituitary content of this hormone fol­
lowing thyroidectomy in young goats.l"

It was thought that since thiouracil is simi­
lar in its effects to thyroidectomy, it would
offer a considerable advantage in a restudy

4 Janes, R. G., Am. J. Physiol., 1946, 145, 411.
5 Stein, K. F., and Lisle, M., Endocrinology,

1942, 30, 16.
6 Azimov, G.!., and Altman, A. D., Compte«

Rendais de l'Aoademie des Sciences de l'URBS,
1938, 20, 62l.

7 Smelser, G. K., Endocrinology, 1944, 34, 39.
8 Griesbach, W. E., and Purves, H. D., British

,T. Exp. Path., 1945, 26, 13.
9 Severinghaue, A. E., Chap. 19, Sex and Internal

Secretions, 2nd Edition, 1939.
10 LeBlond, C. P., and Hoff, H. E., Endocrinol­

ogy, 1944, 35, 229.
11 Griesbach, W. E., Brit. J. Exp. Path., 1941,

22, 241.
12 MacKenzie, C. G., and MacKenzie, J. B.,

Endocrinology, 1943, 32, 185.
13 Raveno, W. S., J. cu«. Endocrinology, 1945,

5,403.
14 Friedman, M. H., and Hall, S., 25th Annnal

Meeting and Scientific Session, Assn. for the Stndy
of Int. Secretione, 1941, p. 10.

15 McQueen-Williams, M., PR;OC. Soo. Exr-, BIOL.
AND MED., 1935, 33, 406.

16 Reineke, E. P., Bergman, A. J., and Turner,
C. W., Endocrinology, 1941, 29, 306.

of the relation of thyroid deficiency to the
secretion of hypophyseal lactogenic hormone.
In the rat it would make unnecessary the
surgical removal of the thyroids, with the
inevitable concomitant removal of the para­
thyroids which creates an additional defi­
ciency in the animal. It was also considered
of interest to determine the effects of estro­
gen in combination with thiouracil on the
lactogen content of the pituitary. Estrogen
has been shown to be a powerful stimulator
of lactogenic secretion, greatly increasing its
content in the pituitary/7-19 in the blood-"
and initiating milk secretion in several spe­
cies.18 ,21 ,22 Would thiouracil inhibit the
dynamic effect of estrogen on pituitary lacto­
genic secretion?

Experimental. The 'first experiment ran
for 24 days, and was performed on young fe­
male albino rats of a standard strain we have
been using for years. t The control rats
(Group 1) received no special treatment
while Group 2 was fed a ration containing
0.1% thiouracil! during the 24-day period.
Group 3 was given 100 J.D. estrone+ daily
during the last 10 days of the 24-day period,
while Group 4 received 0.1% thiouracil for
the first 14 days, and thiouracil plus 100 J.D.
estrone daily during the last 10 days of the
experiment.

-_."--- ---------

17 Reece, R P., and Turner, C. W., Mo. Aqr.

Exp. Sta. Res. e-u., No. 266, 1937.
18 Meites, J.,and Turner, C. W., Endocrinology,

1942, 30, 711.
19 Meites, J., and Turner, C. W., Endocrinology,

1942, 30, 726.
20 Meites, J., and Turner, C. W., PROG. Soc. Exr.

BIOL. A.ND MED., 1942, 49, 190.
21 Lewis, A. A., and Turner, C. W., J. Da,iry Sci.,

1942, 25, 895.
22 Folley, S. J., and Malpress, F. H., J. Endo­

cri1wlogy, 1944, 4, 1.
t We are indebted to Dr. A. G. Hogan, Chairman

of the Department of Agricultural Chemistry, Uni­
versity of Missouri, for a generous supply of
these rats.

:j: We wish to thank Dr. Mark Welsh of the
Lederle Lab., Pearl River, N.Y., for the thiouracil;
Dr. D. W. Maeflorquodale of the Abbott Researeh
Labs., North Chicago, Ill., for the estrone; and
Dr. D. F. Green of Merck and Co., Rahway, N.J.,
for the diethylstilbestrol used in this study,
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The second experiments ran for 21 days
and included 3 groups of young male rats
which had been castrated about 10 days
earlier. Group 1 served as 'controls and re­
ceived subcutaneous injections of .05 cc of
corn oil daily. Group 2 was given injections
of 10 p,g of diethylstilhestrol! in corn oil
daily while Group 3 similarly received 10 p.g
of diethylstilbestrol by injection plus 0.1%
thiouracil in the feed daily.

All the rats were killed by etherization, and
the pituitaries and thyroids were removed
and weighed to the nearest .01 mg. Each
grourp of pituitaries was macerated with a
small mortar and pestle, suspended in an ex­
act volume of distilled water, and the equiva­
lent of 2 female or 6 male pituitaries was
injected intradermally over one side of the
crop glands of 10 pigeons. Two different
groups of pituitaries were assayed and com­
pared with each other in the same 10 pigeons
by injecting over each side of the crop gland.
The crop glands were rated for lactogen units
by the Reece-Turner method.l"

Results. Experiment 1. The lactogenic
hormone in the pituitaries of the thiouracil­
treated rats (Group 2) was reduced below
that in the controls (Group 1), averaging
4.2 units compared to 6.0 units per 100 g
body weight. The rats which received estrone
alone (Group 3) showed a considerable in­
crease in pituitary lactogen over the controls,
averaging 9.3 units per 100 g body weight.
Group 4, which received the same amount
of estrone but got thiouracil in addition, not
only showed no increase in lactogenic hormone
over the control rats but had as little (4.3
units per 100 g body weight) as in the ani­
mals treated with thiouracil alone.

The pituitaries of the thiouracil, and
thiouracil plus estrone-treated groups were
definitely heavier than in the control rats,
both increasing about the same amount per
100 g of body weight. The thyroids of both
these groups weighed much more than in the
controls, but the increase in thyroid weight

§ This was part of another experiment by V.
Hurst, J. J. Trentin and the authors to determine
the effects of thiouracil plus estrogen on mammary
growth.

was less in the group which received thi­
ouracil plus estrone.

Experiment 2. I t will be seen that in this
experiment the lactogen content of <the pitui­
taries of the thiouracil plus stilbestrol-treated
rats (Group 3) rose just as much above the
controls (Group 1) as the animals which re­
ceived stilbestrol alone (Group 2). It must
be pointed out that the Group 3 rats in this
experiment do not correspond to the thiouracil
plus estrone-treated group in the first ex­
periment. The former received thiouracil and
estrogen together during the entire 21-day
period, while the latter got only thiouracil
for the first 14 days and thiouracil with es­
trogen during the last 10 days of the 24-day
period.

The pituitaries of the rats which were
given thiouracil plus stilbestrol (Group 3)
weighed considerably more than the animals
treated with stilbestrol alone (Group 2) or
the controls (Group 1). The average thy­
roid weight of the rats in Group 3 was in­
creased approximately 5-fold over the con­
trols.

Discussion. The reduction in the lactogen
content of the pituitary following thiouracil
treatment confirms the results reported by
l\lcQueen-Williams in thyroparathyroidec­
tomized rats. This is believed to support the
contention that the eosinophils, which are de­
creased following thyroidectomy or goitrogen
treatment, are the source of lactogenic hor­
mone. It is interesting that whereas the com­
bination of thiouracil and estrogen in the first
experiment did not evoke an increase in
pituitary lactogen, it did do so in the second
experiment. It is believed this difference can
be accounted for in the somewhat different
procedure followed with the 2 groups. Thus,
the former received the estrogen only after
a preliminary treatment with thiouracil for
2 weeks whereas the latter group received
thiouracil and estrogen together during the
entire length of the experiment. It would
seem that in the first experiment the admin­
istration of thiouracil alone during a 2-week
preliminary period reduced the eosinophils
in the hypophysis to such a low level that
they were rendered incapable of responding
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to subsequent estrogen stimulation and hence
evoked no lactogen increase. In the second
experiment on the other hand, the simul­
taneous administration of estrogen with
thiouracil checked the depressing effect of
the latter on the eosinophils and enabled the
estrogen to evoke its normal increase of
pituitary lactogen.

The increase in the pituitary weight fol­
lowing thiouracil treatment corroborates a
similar report on thiourea-treated rats.!" and
is in line with the findings in thyroidec­
tomized animals. The recognized ability of
estrogen to increase pituitary size was evi­
dent both in the estrone and diethylstilbestrol­
injected rats. However, the greatest aug­
mentation of pituitary weight occurred in the
rats which received the above estrogens in
combination with thiouracil.

Summary. The administration of O.l5"~

thiouracil in the feed for 24 days to young

female rats reduced the lactogenic hormone
content of the pituitary below that in normal
rats. The proven ability of estrogen to in­
crease the lactogen content of the pituitary
remained unimpaired in rats which were given
the estrogen together with thiouracil for 21
days. However, when rats received thiouracil
alone for a 2-week preliminary period, the
subsequent administration of estrogen plus
thiouracil for 10 days failed to maintain even
the normal level of lactogenic hormone.

The pituitary and thyroid weights of the
thiouracil as well as thiouracil plus estrogen­
treated rats were increased above the nor­
mal controls. The thyroid hypertrophy in
the rats which received estrogen and thi­
ouracil for 10 days following a preliminary
treatment of thiouracil alone for 2 weeks was
less than in the rats which received only
thiouracil for the same period.
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A Brief Insulin Tolerance Test.*
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Eroni Department of Psychiatry, [Tn'iversUy of Illinoi« College of Medieine, Chicago, Ill.

Meduna et aU-a by determining reducing
substance (which is predominantly glucose)
in venous blood at fasting and at 5, 10, 15,
20, 25, 30, 35, 45, 60, 90 and 120 minutes
following the injection of 0.1 unit insulin per
kg body weight, had found that the nadir
was shallower and later in oneirophrenics than
in normals, and had observed, in individual,
normal records, a bump-s-s.e. a failure to
fall or actual rise-before the nadir at which
sympathetic counter-regulation initiates a

~i Aided by a grant from The Josiah Mac)', .Ir.•

Foundation.
t 'I'he authors wish to express their indebtedness

for technical assistance to Miss Genevieve Mack,
Miss Edith Laslo, and Miss Ellen Ridley.

1 Meduna, L. J., and McCulloch, W. S., 1'he
Medical Clinics of North America, January, 1945.

2 Braeeland, Captain F. J., Meduna, L. J., and
Vaiehulis, J. A., Am. J. Psychiatry, 1945, 102, ....

3 Meduna, L. J., in press.

rapid rise in blood-sugar peaking about the
45th minute. He had also found that through­
out all of these changes the amount of re­
ducing substances other than glucose was con­
stant. The present work was begun in 1943
to increase the certainty of his separation
and, by samples at the 12th and 17th min­
utes, to define the bump on the descending
limb and finally, to construct a brief test
for clinical use.

On the assumption that the effect of in­
sulin in lowering the blood-sugar was propor­
tional to its initial value, Meduna had ex­
pressed the observed decrease in percent of
fasting value, and subsequent experience indi­
cates that this is probably the best expres­
sion. He used colorimetric determination of
alkaline ferricyanide reduced by tungstic acid
filtrates from 0.1 mlof venous blood and
this, by chance, gives mean fasting values of
approximately 100 mg %, so that the mean




