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Effect of Thyrotropic Hormone on Blood Cholesterol of
Thyroidectomized Rabbits.

KeNNETH B. TURNER AND ARLENE DELAMATER.

From the Department of Medicine, College of Physicians and Surgeons, Columbia
University, and the Presbyterian Hospital, New York City.

There is general agreement that the administration of thyroid
substance produces a lowering of the cholesterol level in the blood
of man and experimental animals. As might be expected, this drop
occurs in the absence of the thyroid gland in man® and in rabbits.*

The thyrotropic hormone of the anterior pituitary is also capable of
causing a fall in the blood cholesterol.> The purpose of the present
investigation was to determince whether this action of the hormone
persisted in rabbits after the complete removal of the thyroid glands.

Dutch belted rabbits from 4 to 6 months old were fed 1 g of
crystalline cholesterol thrice weekly mixed with moistened grain for
an average of 8 months previous to and throughout the experimental
period. The whole blood cholesterol of each animal was determined
by the method of Bloor, Pelkan, and Allen* weekly during the pre-
liminary period and every 2 days after the experiment began.

Five rabbits were used as controls. FEleven were operated upon
and the thyroids removed under ether anesthesia from 1 to 4 months
before injections were started. At the end of the experiment, an
autopsy was performed. Regenerated thyroid tissue is ordinarily
obvious on inspection because of its brownish red color that is
sharply in contrast to the red of the muscles and other structures.
In case of doubt a section was made for microscopic examination. It
was found that the thyroids had been completely removed in 6
animals, but in 5 the thyroidectomy had been incomplete and more
or less regeneration of thyroid tissue had taken place. These have
been designated as “partially thyroidectomized”.

The thyrotropic hormone was obtained through the courtesy of the
Schering Corporation. It was injected subcutancously daily for 10
to 14 days in doses of 9 mg per day except for 4 rabbits (Nos. 368,
390, 393, 394) that were given 3 mg doses.

Each rabbit was weighed before and after the series of injections.

1 Blumgart, H. L., and Davis, D., Endocrinology, 1934, 18, 693.

2 Turner, K. B,, Present, C. H., and Bidwell, E. H., J. Exp. Med., 1938, 67, 111.
3 Fenz, E., and Zell, F., Klim. Wehnschr., 1936, 15, 1133,

4 Bloor, W. R,, Pelkan, K. F., and Allen, D. M., J. Biol. Chem., 1922, 52, 191.
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The results are given in Table 1. The average level of blood
cholesterol during the month preceding the administration of the
hormone is indicated for each rabbit. A hypercholesterolemia due to
the cholesterol feeding was present in each instance. It is apparent
that the injection of thyrotropic hormone produces a fall in the level
of cholesterol in the blood regardless of the presence or absence of
thyroid tissue. The effect is less marked when 3 mg of the hormone
is given than with 9 mg per day.

The drop in blood cholesterol may be summarized:

Avg during  Avgduring  Decrease Max.
C'ontrol month, hormone inj., in avg, decrease,
mg mg % o
Intact rabbits 562 426 24 14-62
Partially thyroidectomized 539 402 25 25-60
Thyroidectomized 138 356 19 18-53

Following the period of hormone injection the blood cholesterol
tended to rise. In rabbit No. 411 of the control group, however, the
cholesterol fell progressively after the injections were stopped: At
autopsy the thyroids were 3-4 times normal size and extremely
vascular. Unfortunately no sections were made.

The mechanism by which the thyrotropic hormone lowers the
blood cholesterol in the absence of the thyroid gland remains to be
elucidated. It has recently been shown® that the increase in oxygen
consumption caused by the thyrotropic hormone also persists after
thyroidectomy:,

It is of interest that the hormone had little or no effect on the
weight of the rabbits whose thyroids had been completely or partly
removed. In 3 of the 5 intact animals a substantial weight loss oc-
curred and was followed by death 2 to 7 days after the hormone was
discontinued.

Summary. Thyrotropic hormone produces a fall in the blood
cholesterol of hypercholesterolemic rabbits regardless of the presence
or absence of the thyroid glands.

5 Billingsley, L. W., O’Donovan, D. K., and Collip, J. B., Endocrinology, 1939,
24, 63.



