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Facilitation and inhibition of monosynaptic reflexes (flexor and extensor) in response to
stimulation of the reticular formations of the medulla (gigantocellular, parvocellular nuclei,
nuclei of the raphe and vestibular complex) were investigated in normal and hyperthyroid
cats anesthetized with pentobarbital and chloralose. The position of the stimulating elec-
trodes was verified in serial histological sections. Comparison of the temporal course of
suprasegmental influences in the control and experimental animals (receiving thyroid ex—
tract for two weeks in increasing doses from 0.4 g to 5.6 g) showed definite weakening of
both inhibitory and facilitatory influences and also reversal of the descending effects. It is
concluded that an excess of thyroid hormones changes the modulating effect of supraspinal
structures on spinal reflex activity.

All types of segmental inhibition of spinal reflexes are disturbed in thyrotoxicosis [1]. The state of
suprasegmental regulation of the spinal centers when the thyroid hormone level in the body is elevated has
not hitherto been studied. Nevertheless the information could be important in the explanation of the patho-
genesis of the motor disorders in diseases of the thyroid gland.

The object of the present investigation was to study the changes in descending influences of certain
medullary structures giving inhibitory and facilitatory effects on the spinal reflex apparatus, in experimen-
tal thyrotoxicosis.

EXPERIMENTAL METHOD

Cats were anesthetized with pentobarbital and chloralose (15 and 10 mg/kg, respectively, intraperi-
toneally). Action potentials were recorded from the ventral roots of L; and Sy in response to stimulation of
flexor and extensor muscular nerves (deep peroneal and gastrocnemius). Unipolar stimulation with square
pulses (five pulses, 500/sec) was applied to the structures of the medulla through microelectrodes (tip 510
p in diameter). The amplitude of stimulation at which the initial phase of the short-latency (4-5 msec) ac~
tion potential appeared in the ventral root was conventionally regarded as the threshold. The strength of
the stimulation used in the experiments was 1.25 times the threshold. The stimulating electrodes were in-
troduced into the corresponding structures in accordance with the coordinates of Szentagothai's atlas. The
correct positioning of the electrodes was verified after each experiment by electrical coagulation followed
by fixation of the brain and staining of the sections by Nissl's method.

A group of control animals (18 cats) and another of animals with thyrotoxicosis (15 cats) were investi-
gated. Thyroid extract was given daily in increasing doses from 0.4 to 6.0 g for two weeks. During this
period the protein-bound iodine concentration in the blood plasma of the animals with thyrotoxicosis rose
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Fig. 1. Temporal course of suprasegmental inhibition induced by
stimulation of gigantocellular nucleus on monosynaptic reflexes in
control animals (1) and animals with thyrotoxicosis (2). I) Exten~
sor; II) flexor monosynaptic reflexes. Abscissa, interval (in msec)
between last stimulus of conditioning stimulation of gigantocellular
nucleus and testing stimulus. Ordinate, amplitudes of monosynap-
tic reflexes (in % of initial value). Each curve represents averaged
data obtained in cats of control and experimental groups (7-10 ob-
servations).

from 3-4 ug% to 18-20 ug% and the heart rate rose from 100-120 to 180-200/min. A tendency for the weight
to diminish was observed.

EXPERIMENTAL RESULTS

Reticular structures with an inhibitory effect on monosynaptic reflexes (the region of the gigantocellular
nucleus and nucleus of the raphe) in the control animals led to prolonged inhibition of monosynaptic reflexes
(more than 300 msec). The effect observed was bilateral, and flexor reflexes were inhibited with a lower
threshold strength of stimulation than extensor. The maximal depth of inhibition for both reflexes was
about equal and corresponded to the period from 20 to 70 msec. In most experiments inhibition of the ex~
tensor reflexes was characterized by a second phase of inhibition with a maximum in the interval of 150
msec. The prolonged temporal course of the inhibitory effect observed in these experiments evidently re-
flected reticulo-spinal influences on motoneurons through an interneuron apparatus (in particular, through
the interneurons belonging to the system of afferents of the flexor reflex described by several investigators
(2, 5]).

In the animals with thyrotoxicosis the threshold of stimulation of the reticular formation studied was
increased. Against this background the descending inhibitory effects were considerably weakened (Fig. 1),
and in some cases (in response to stimulation of the region of the gigantocellular nucleus) this was accom~
panied by inversion into a facilitatory response. The most significant differences (P < 0.01) in the temporal
course of inhibition in the animals of the control and experimental groups were observed for the earlier
phase of inhibition.

Later investigations showed that in thyrotoxicosis the facilitatory suprasegmental influences also are
changed. In the control animals, stimulation of the facilitatory zones of the medulla (parvocellular nucleus,
nuclei of the vestibular complex) led to facilitation lasting up to 100-150 msec, with a maximum in the in-
terval from 10 to 70 msec. Very weak facilitation of reflex responses occurred in the animals with thyro-
toxicosis and the extensor reflexes were actually slightly inhibited (Fig. 2). Just as during the investiga-
tion of inhibitory effects, the differences in the course of the facilitatory reactions in the control cats and
cats with thyrotoxicosis were statistically significant.

These experiments showed that in thyrotoxicosis the excitability of the reticular structures of the
medulla, with both facilitatory and inhibitory actions on motoneurons, is reduced. Descending influences
on the monosynaptic reflex arc are weakened or even abolished. Assuming that descending control from
bulbar formations is the regulator of the afferent flow from the periphery to motoneurons [3], the weakening
of regulation must evidently lead to reorganization of the function of the spinal segmental apparatus. As a
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Fig. 2. Temporal course of suprasegmental facilitation induced
by stimulation of parvocellular nucleus on monosynaptic reflexes
of control animals (1) and animals with thyrotoxicosis (2): I) ex=
tensor; II) flexor monosynaptic reflexes. Abscissa, intervals (in
msec) between last stimulus of conditioning stimulation of par-
vocellular nucleus and testing stimulation. Ordinate, amplitudes
of monosynaptic reflexes (in % of original value). Each curve
represents averaged data obtained in cats of control and experi-
mental groups (7-9 observations).

result of this, medulation of effects recorded at the spinal level may occur: not only weakening, but even
inversion of facilitatory and inhibitory influences. In animals with thyrotoxicosis, the early phase of the
inhibitory influences is most severely affected. A similar action is observed when the character of the
suprasegmental inhibition is investigated after administration of tetanus toxin {4].

In thyrotoxicosis it is evident that not only the activity of reflex spinal mechanisms is disturbed, as
the writers have shown previously [1], but also some forms of suprasegmental control.
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