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Electrical stimulation of medial hypothalamic structures causes marked inhibition of mono-
synaptic and polysynaptic spinal reflexes, whereas stimulation of lateral parts of the hypo-
thalamus is accompanied by facilitation of these reflexes.,

Medial and lateral regions of the middle hypothalamus have opposite effects on animal behavior [1,7,
11,16}, Reciprocal relationships between these parts of the hypothalamus have been described [5,6,12~14],
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Fig. 1. Effect of stimulation of ventromedial and
lateral divisions of hypothalamus on extensor mo-
nosynaptic potentials: A) dynamics of changes in
monosynaptic potential during stimulation of lat-
eral part of hypothalamus and after end of stimu-
lation; B) dynamics of changes in monosynaptic
potential during stimulation of ventromedial divi-
sion of hypothalamus and after end of stimulation.
Each curve shows mean results of 10 experiments.
First 25 sec along abscissa corresponds to period
of hypothalamic stimulation; stimulation absent
from 25 to 50 sec. Ordinate: amplitude of mono-
synaptic potential (in % of initial background level);
abscissa: time from beginning of hypothalamic sti-
mulation (in sec),

especially in the regulation of feeding behavior,
The writer has found differences in motor disturb-
ances following destruction of lateral and medial
hypothalamic structures.,

In the investigation described below, descend-
ing effects of electrical stimulation of these struc-
tures on reflex activity of the spinal cord were ac-
cordingly analyzed. Conflicting views are expressed
in the literature on this question [2,9,10].

EXPERIMENTAL METHOD

Acute experiments with recording of mono-
synaptic and polysynaptic spinal reflexes were car-
ried out on 20 curarized adult cats., Preliminary
operations (laminectomy, tracheotomy, exposure
of the skull, dissection of the nerves, introduction
of a cannula into a forelimb vein) were carried out
under ether anesthesia, The animal's head was
fixed in a stereotaxic apparatus and the ether anes-
thesia was stopped. The animal was given an in~
jection of d-tubocurarine (0.6 mg/kg body weight)
and artificial respiration applied. Mono- and poly~
synaptic potentials evoked by applicationof single
stimuli to the central end of the divided tibial
nerve (3-4 V, 0.1 msec, once every 5 sec) were
recorded from ventral L,;-S;) roots of the spinal
cord with bipolar silver electrodes, Photographic
recordings of the potentials were made with a
"Disa" indicator. The hypothalamic structures
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7 z were stimulated with regular pulses (5-9 V, 100 Hz, 1
>3.L msec) by means of bipolar electrodes with interelectrode

distance 0.2 mm, introduced stereotaxically by reference
to coordinates of an atlas of the cat's brain [15]. The ani-
mal's body temperature was maintained hetween 36 and
37° throughout the experiment by means of heating lamps.
Potentials started to be recorded 2-2.5 h after the end of
ether anesthesia, The location of the stimulating elec-
trodes in the hypothalamic structures of each animal was
verified histologically in transverse sections through the
brain stained by Nissl's method.
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EXPERIMENTAL RESULTS

Experimental stimulation of medial (ventro- and
dorsomedial nuclei) and lateral structures of the middle
hypothalamus differed in its effects on reflex activity of
the spinal cord (Fig. 1). Stimulation of the ventromedial
nucleus constantly produced inhibition of the extensor mo-
nosynaptic spinal reflex (P < 0,001), Different types of
poststimulation effects were observed. Most frequently,
inhibition during stimulation was followed by facilitation
of monosynaptic reflexes after its end. In some cases,
inhibition of reflexes continued after the end of stimula-
tion, or they returned immediately to their original level.
Electrical stimulation of the dorsomedial nucleus of the
hypothalamus gave rise to an effect similar to that of sti-
mulation of the ventromedial nucleus.

Fig. 2. Changes in monosynaptic and poly-
synaptic spinal reflexes during stimulation
of ventromedial and lateral hypothalamic
nuclei: I) changes in monosynaptic poten-
tial during stimulation of lateral hypothala-
mic nucleus; II) changes in monosynaptic
and polysynaptic potentials during stimu~
lation of ventromedial hypothalamic nuc~
leus; A) initial potential; B) during stimu-
lation; C) after end of stimulation, By contrast to stimulation of the medial structures,

electrical stimulation of the lateral hypothalamus at the
same frontal level always produced facilitation (P < 0.01) of the extensor monosynaptic spinal reflex. In
this case the monosynaptic potential reached 200-300% of its initial value (Fig. 2). Changes in polysynap-
tic reflexes during stimulation of these hypothalamic structures occurred in the same direction as the
changes in monosynaptic reflexes.

In these experiments, facilitatory and inhibitory hypothalamic effects on reflex activity of the spinal
cord were always bilateral. Since hypothalamic effects modified both monosynaptic and polysynaptic ex-
tensor potentials in the same direction, on the basis of results indicating that the polysynaptic component
of every reflex response is, at least partially, flexor in nature [4, 8], the absence of reciprocity of these
effects on extensor and flexor spinal motoneurons can be postulated. This agrees with data obtained by
Baklavadzhyan et al. [2,3], who describe the general and nonreciprocal influence of the hypothalamus on
extensor and flexor spinal reflexes. However, these workers, when they studied descending influences of
the anterior, lateral, and posterior hypothalamic nuclei and mammillary bodies, observed only their facili-
tatory influences on these reflexes in unanesthetized cats, In contrast to these observations, in the present
experiments structures were located in the hypothalamus, stimulation of which in unanesthetized cats was
accompanied by inhibition of monosynaptic and polysynaptic spinal reflexes. These structures were the
ventromedial and dorsomedial hypothalamic nuclei.

The discovery that influences of the medial and lateral hypothalamic nuclei on reflex activity of the
spinal cord in waking cats are opposite in character is in agreement with the view that they act antagonist-
ically in the regulation of the feeding behavior of animals [5,6, 13].
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