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Findings are described which oppose the view that sensitivity of adrenergic receptors is increased in
thyrotoxicosis.

* * *

Investigations of the sensitivity of hyperthyroid animals to catecholamines revealed by the severity
of changes in the arterial pressure have not yielded consistent results [2-10].

In the present investigation this problem was examined by measuring responses to adrenalin in rab-
bits in various stages of experimental thyrotoxicosis.

EXPERIMENTAL METHOD

Experiments were conducted on male rabbits weighing 2.5-3.5 kg. Some of the animals (18) acted as
controls, while the others were fed thyroid extract in doses of from 0.4-2.2 g daily for 28 days. Some (20)
animals were investigated on the 14th day of experimental thyrotoxicosis, others (22) onthe 28th day.
Adrenalin was injected quickly in a dose of 2.5 ug/kg into the exposed jugular vein of the animals anesthe-
tized with urethane (1 g/kg intravenously). The time of injection and the pressure in the carotid artery
were recorded on a photorecording oscillograph. The pressure was measured by an electromanometer.

EXPERIMENTAL RESULTS

The mean arterial pressure in the animals of the control group was 95 +1.38 mm.* After injection
of adrenalin it rose o 136.2 + 44.3 mm, an increase of 41.2 + 4 mm, or 43.39 of the initial value.

The original mean pressure in animals receiving thyroid extract for 2 weeks was 118.5 £ 4.15 mm.
After injection of adrenalin it rose to 157 £ 5.7 mm, i.e., by 38.5 mm or by 32.4 9. of the initial value. Al-
though the difference between the absolute increases of arterial pressure in the control and experimental
animals was not significant, the increase expressed as a percentage of the initial value was gignificantly
(P < 0.05) lower than in the controls.

In the rabbits receiving thyroid extract for 4 weeks the initial pressure was 124.6 +2 mm. After in-
jection of adrenalin it rose to 157 + 3 mm, i.e., by 32.4 mm or by 26.69, of the initial value. The increase
in the mean arterial pressure in this group of animals was smaller than that in the controls by a statistical-
ly even more significant margin (P < 0.001).

The results demonstrate that with progressive development of experimental thyrotoxicosis in rabbits,
adrenalin causes a progressively smaller increase in the mean arterial pressure.

Analysis of the times of onset and development of the pressor response to adrenalin revealed the
following pattern. An increase in arterial pressure of the control rabbits appeared on the average after
3.6 + 0.13 sec. In rabbits receiving thyroid for 14 days this time was increased to 4.13 £ 0.2 sec, and in the
animals receiving thyroid for 28 days, to 4.3 + 0.19 sec. The values obtained in both experimental groups
differed significantly from the controls (P=0.03 and P < 0.001, respectively). The delay in the onset of the
response to adrenalin in the hyperthyroid animals became particularly obvious, bearing in mind that the
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velocity of the blood flow is greater in such animals {1]. This means that the adrenalin must have reached
the specific adrenergic receptors of the arterial system sooner.

The time taken for the pressor response to adrenalin to develop, i.e., the time between the onset and
the maximum of the response, was also increased in the experimental animals. In the controls its mean
value was 3.14 +0.15 sec, in the animals receiving thyroid extract for 14 days it was increased to 3.46 +
0.36 sec, and in the animals of the third group to 4 + 0.33 sec. The difference between the times of develop-
ment of the pressor response to adrenalin in the animals of the control and the last experimental group
was statistically significant (P=0.002).

The rate of return to a normal mean pressure was estimated from its height 10 sec after the maximal
increase. During this period the arterial pressure in the control rabbits fell on the average by 32 mm, or
by 789, compared with by 18.6 mm or 47¢; in the animals receiving thyroid for 14 days and with 14 mm or
439, in animals receiving thyroid for 28 days. The difference between the results in both experimental
groups and in the control group was statistically significant, and as the thyrotoxicosis increased progres-
sively in severity, the significance of the difference increased (P < 0.02 and P < 0.001, respectively).

Injection of adrenalin into the control animals led to an increase not only in the mean, but also in the
pulse pressure, from 26 + 0.8 initially to 40 +1.46 mm at the moment of maximal increase of the mean pres-
sure. No significant increase in the pulse pressure could be detected in the animals of either experimental
group under the influence of adrenalin,

In the dose used, adrenalin caused moderate slowing of the heart rate in the animals of all groups.
Neither in the severity of the bradycardia nor in the changes in heart rate after injection of adrenalin could
any difference be discovered between the conirol and experimental animals.

The results demonstrate that experimental thyrotoxicosis in rabbits is accompanied by a progressive
delay in the onset and development of the pressor response to adrenalin. The magnitude of the response
also was smaller in hyperthyroid animals. The arterial pressure, when raised by the action of adrenalin,
also took longer to return to normal. This last finding could be attributed to lowering of monoamine oxidase
activity in the vessel walls [11] and to inhibition of breakdown of injected adrenalin. However, this explana~
tionis notinaccord with data indicating that monoamine oxidase inhibitors do not potentiate effects of cate-
cholamines.

On the whole, the results described above do not support the view that the sensitivity of adrenergic
receptors is increased in thyrotoxicosis.
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