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THYROID STATUS OF DOGS CONTINUOUSLY EXPOSED TO ONE-HALF ATMOSPHERE

I. INTRODUCTION

The exposure of man to low barometric
pressures in high altitude flights led to con-
siderable investigation into the effects of this
environment on various organ systems and how
the function of these systems could be modified
to increase man's tolerance to hypoxia. De-
spite evidence of the influence of the thyroid
gland on the utilization of oxygen by the tis-
sues of the body, little has been done on the
functional and anatomic changes occurring in
this organ at altitude.

Some investigators (2, 3, 12) found that
thyroidectomized rats survived longer at re-
duced atmospheric pressures than did normal
controls. The increased altitude tolerance of
thyroidectomized rats led others (7, 12) to
consider antithyroid compounds as a method of
increasing altitude tolerance. The effect of
thyroid and antithyroid compounds appears to
vary with the species. Low doses of thyroxine
increase altitude survival time in mice but de-
crease it in rats. Thiouracil produces a greater
increase in the survival time of rats than in
that of mice. It has been postulated that these
disparities occur because rats secrete more than
optimal amounts of thyroxine, while mice
secrete less (28).

Gordon and his associates (8) were among
the first to report that exposure to low baro-
metric pressures might induce changes in the
structure of the thyroid gland. They noted
decreased thyroid weight, lowering of the epi-
thelium, and increased colloid in rats exposed
for 6 to 8 days to pressures of 250 to 280
mm. Hg for 18 to 20 hours per day. The find-
ings of Timiras et al. (22) were somewhat dif-
ferent. They moved experimental rats from a
laboratory at sea level to a facility 12,000 feet

above sea level and observed that si-nificant
enlargement of the thyroid, adrenal, and pitui-
tary glands occurred after 2 months. The
offspring of these rats, however, were no Jlif.
ferent from those of controls maintained at
sea level.

The thyroid avidity for I'** and the pliamna
protein-bound iodide (PRI) have been shown to
be modified by hypoxia. Van Middlesworth (23)
showed that the thyroid uptake of 1'*' .nd the
PBI were considerably less in the a'tiiud
exposed animals than in the contro! Under
similar conditions, DeBias and Warne Yon (1)

found an increase in I'*' uptake b the by
roid, and increased erythrocyte (ri othy
ronine (T3) uptake in rats exposed for 24 hours
to a simulated altitude of 25000 feet.  An

indication that altitude-induced ¢l in
thyroid function might be temporir: come
from the work of Verzar and his a«= . 1. 4
in Switzerland.

The effects of altitude on the 1!
may be mediated through other ¢iiloo .
tems, notably the pituitary and oo oa \
cording to Marotta et al. (15), altito
may be accompanied Ly increased rt
cal activity. Administration of cort. :
in doses of 100 mg. or more has boon b own
to produce a mild to moderate depre
PBI values (19). Hypophysectomy ro
thyroidal I'*!' uptake in rats by & much o
88%, with the maximal effect ocoin
6 days after the operation (1%)

The effects of stress on the fu
thyroid gland appear to vary widely with 1}
types of stress applied. Willizins a )
ates (26) reported lowered PBI and ! iplake
in rats in response to trauma (apphcation of a
tourniquet to the leg), cold (5 (1, 1oy






























FIGURE 7

Electron micrograph of canine thyroid gland (3100x ). Co—colloid; N—Follicle cell nucleus; S—Secretory
granules; G—Golgi apparatus; F—Fibroblast nuclei; M—Mitochondria; Mv—Microvilli; and ER—Endoplasmic
cisterna.
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