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Stimulation of the lateral hypothalamus in preliminary fed animals in the presence of the food
is associated with successful food-procuring behavior, accompanied by regular generation of
high-amplitude slow electrical waves by muscles of the lesser curvature, body, and antrum of
the stomach, which was reflected in the structure of temporal organization of slow electrical
activity in the form of unimodal distribution of slow wave periods typical of satiation state.
Despite increased level of food motivation caused by stimulation of the lateral hypothalamus,
the additional food intake completely abolished the inhibitory effects of hunger motivation
excitement on slow electrical muscle activity in the lesser curvature, body, and antrum of the
stomach of satiated rabbits. Changes in slow electrical activity of the stomach muscles in rab-
bits deprived of food over 24 h and offered food and associated food-procuring behavior during
electrical stimulation of the lateral hypothalamus have a two-phase pattern. Despite food intake
during phase I of electrical stimulation, the downstream inhibitory effect of hunger motivation
excitement on myogenic pacemaker of the lesser curvature of stomach abolishes the stimulating
effect of food reinforcement on slow electrical muscle activity in the lesser curvature, body,
and antrum of the stomach. During phase II of electrical stimulation, the food reinforcement
decreases inhibitory effect of hunger motivation excitement on myogenic pacemaker of the
lesser curvature that paces maximal rhythm of slow electrical waves for muscles activity in the
lesser curvature, body, and antrum of the stomach, which is reflected by unimodal distribution of
slow electrical wave periods. Our results indicated that the structure of temporal organization of
slow electrical activity of the stomach muscles reflects convergent interactions of food motiva-
tion and reinforcement excitations on the dorsal vagal complex neurons in medulla oblongata.

Key Words: hunger center in the lateral hypothalamus; electrical stimulation; stomach,
myoelectrical activity; hunger, satiation

According to pacemaker theory of motivation [4],
the hunger center in the lateral hypothalamus (LH),
being the initiative motivation generating center, ex-
erts ascending influences on limbic structures and
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cortex, and thereby forms searching and food-pro-
curing behavior in animals. Along with ascending
activating influences, the hunger center in LH may
exert descending stimulating influences on neurons
of the dorsal vagal complex in the medulla oblongata
[6,7,11] that regulate stomach myoelectrical activity
and motor function [6-8, 10]. Afferent impulsation
from food reinforcement was proved to flow to neu-
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rons of the dorsal vagal complex as well [5,12,13].
One may assume that food motivation and reinforce-
ment excitations are addressed to the same neurons
of dorsal vagal complex of the medulla oblongata.
It this connection, it appeared interesting to investi-
gate the reflection of convergent interactions of food
motivation and reinforcement excitations on dorsal
vagal complex neurons in the myoelectrical activity
of the stomach.

Electrical stimulation of the hunger center in LH
in preliminary fed rabbits allows investigation of ar-
tificially provoked food motivation on myoelectrical
activity of the stomach, whereas LH stimulation in
food-deprived animals enables detection of patterns
of myoelectrical activity of the stomach typical of
artificially increased food motivation.

The objective of the study was to investigate ef-
fects of electrical stimulation of the hunger center in
LH and food reinforcement on stomach myoelectrical
activity in rabbits under the conditions of hunger and
satiation.

MATERIALS AND METHODS

Myoelectrical activity of stomach lesser curvature,
body, and antrum was registered using chronically
implanted electrodes in freely moving animals, pre-
liminary subjected to 24-h food deprivation or fed
before the experiment [2], with the food offered du-
ring stimulation of the hunger center in LH for 1 h.
In control experiments, effects of LH stimulation on
stomach myoelectrical activity were investigated in
rabbits without food offered. Electrical stimulation
of LH was performed using bipolar nickel-chromium
electrodes implanted as directed by the approach of
“travelling electrode”[3] according to stereotaxic atlas
coordinates [9]. The following parameters of electri-
cal stimulation were used: frequency 20-30 Hz, pulse
duration 0.2 msec, voltage 2.5-3 V. Simultaneously,
web-cam registered animal behavior. The experiments
were conducted in accordance to main bioethics regu-
lations. Automatic analysis of temporal parameters of
stomach myoelectrical activity was performed using
AcgKnowledge software. The data were statistically
processed using Statistica 6.0 software. Significance
of differences was assessed using Mann—Whitney U
test (p<0.05).

RESULTS

Threshold stimulation of the hunger center in LH of
preliminary fed and food-deprived (24 h) rabbits with
the food offered resulted in uniform behavior reaction,
manifested in unceasing successful food-procuring be-
havior. In addition, states of satiation and hunger that

served as the background for LH electrical stimulation
determined different nature of food reinforcement ef-
fect on stomach myoelectrical activity.

When the hunger center in LH is stimulated in
pre-fed animals during food consumption, regular
generation of high-amplitude slow electrical waves
(SEW) by muscles of the lesser curvature, body, and
antrum of the stomach (Fig. 1) is preserved with a
frequency 4.48 cycles/min (Table 1), which is reflect-
ed in the structure of temporal organization of slow
electrical activity in the form of unimodal distribu-
tion of SEW periods (Fig. 2) typical of the satiation
state. Regular pattern of SEW generation by muscles
of the lesser curvature, body, and antrum of the stom-
ach during food-procuring behavior during LH elec-
trical stimulation in satiated animals is demonstrated
by unimodal distribution of SEW periods (Fig. 2) and
by low values of coefficient of variation (7, 8, 9%,
respectively). Moreover, the structure of temporal or-
ganization of spike activity of stomach muscles retains
bimodal pattern of interpulse interval distribution (Fig.
3). Described peculiarities of stomach myoelectrical
activity are typical signs of satiation [1].

During successful food-procuring behavior in-
duced by LH stimulation in satiated animals, the
myogenic pacemaker in the lesser curvature of the
stomach continues regular generation of frequent high-
amplitude SEW that propagate without decrement to
the distal parts and attain the pyloric sphincter, which
determines regular pattern and high frequency of SEW
generation by muscles of stomach body and antrum in
accordance with the main electrical rhythm paced by
myogenic stomach pacemaker (Fig. 1).

In control experiments with electrical stimulation
of LH in satiated rabbits in the absence of food, uni-
modal distribution of SEW periods generated by the
body and antrum of the stomach changes for bimodal
distribution typical of hunger following 24-h food de-
privation. The food motivation, artificially induced by
LH electrical stimulation in satiated animals in the ab-
sence of food is reflected in the structure of temporal
organization of spike activity in muscles of stomach
body and antrum in terms of shift from bimodal dis-
tribution of interpulse intervals to the trimodal distri-
bution. Transfer from satiation to the hunger induced
by LH stimulation in pre-fed animals in the absence
of food can be explained by descending inhibitory in-
fluences of food motivational excitation on myogenic
pacemaker of the lesser curvature of the stomach [1],
which is in line with the date presented elsewhere
[8,10], where the inhibiting effects of LH stimulation
on myoelectrical activity and motor function of the
stomach was reported.

These findings suggests that despite increased
level of food motivation, produced by LH stimulation,
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Fig. 1. Myoelectrical activity of the lesser curvature (7), body (2), and antrum of the stomach (3) in preliminary fed rabbit in the presence of
the food before LH stimulation (a) and on minutes 5 (b) and 40 (c) of LH stimulation and accompanying successful food-procuring behavior
and under conditions of 24-h food deprivation in the absence of food before LH electrical stimulation (d) and on minutes 5 (e) and 40 (f)
of LH electrical stimulation and accompanying successful food-procuring behavior. 4: electrical stimulation of LH
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Fig. 2. Histograms for distributions of SEW periods generated by stomach muscles in the lesser curvature (), body (Il), and antrum (lll)
in preliminary fed rabbits before (a) and during LH electrical stimulation (b) in the presence of food and accompanying successful food-
procuring behavior and under conditions of 24-h food deprivation before LH electrical stimulation in the absence of food (c), during phase
I (d) and Il (e) of LH electrical stimulation in the presence of food and accompanying successful food-procuring behavior. Abscissa: SEW
periods (sec); ordinate: absolute frequency of SEW periods.

additional food intake completely abolishes the inhibi- Changes in slow electrical activity of the stom-
tory effects of hunger motivational excitement on slow  ach muscles in rabbits deprived of food over 24 h in
electrical activity of muscles in lesser curvature and  the presence of food and emerging food-procuring
distal parts of the stomach of fed rabbits. behavior during electrical stimulation of LH have a
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Fig. 3. Histograms for distributions of interpulse intervals of spike muscle activity in the lesser curvature (I), body (Il), and antrum (lll) in pre-
liminary fed rabbits before (a) and during LH electrical stimulation (b) in the presence of food and accompanying successful food-procuring
behavior and under conditions of 24-h food deprivation before LH electrical stimulation in the absence of food (¢) and during phase | (d)
and Il (e) of LH electrical stimulation in the presence of food and accompanying successful food-procuring behavior. Abscissa: interpulse

intervals (sec); ordinate: absolute frequency of interpulse intervals.

biphasic pattern. At the initial stage of food-procuring
behavior in hungry rabbits (0-13 min of hunger center
stimulation in LH), high dispersion of period values
for SEW generated by stomach body and antrum mus-

cles is preserved (Fig. 1), as is seem from coefficient
of variation (43 and 49%, respectively) and bimodal
pattern of SEW period distribution (Fig. 2), typical of
24-h food deprivation. In addition, frequency of SEW
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generation by muscles of the stomach body and an-
trum was 3.01 and 2.66 cycles/min, respectively (Ta-
ble 2). Structure of temporal organization of impulse
activity of body and antrum stomach muscles retains
trimodal pattern of interpulse interval distribution in
hungry rabbits during feeding behavior appearing in
phase I of LH stimulation (Fig. 3). Irregular pattern of
SEW generation by body and antrum stomach muscles
at the initial stage of successful food-procuring be-
havior can be explained by inhibitory influences of
food motivational excitement on myogenic stomach
pacemaker, as indicated by presence of low-amplitude
slow potentials, which propagate to distal parts with
decrement, among high-amplitude SEW, generated by
lesser curvature muscles (Fig. 1).

In control series, food motivation in hungry rab-
bits artificially increased via LH electrical stimulation
in the absence of food was reflected in structure of
temporal organization of slow electrical activity of
body and antrum stomach muscles in terms of shift
from bimodal distribution of SEW periods to trimodal
distribution, whereas in temporal structure of spiking
activity it was reflected by swift from trimodal distri-
bution of interpulse intervals to tetramodal distribu-
tion, which are typical of 2 day food deprivation. It
can be explained by descending inhibitory influences
of hunger motivational excitement on the myogenic
pacemaker of lesser curvature of stomach [1]. Our
result are in line with the data obtained by other in-
vestigators [8,10].

During phase II of LH electrical stimulation, the
food reinforcement abolishes inhibitory effects of hun-
ger motivational excitement on lesser curvature myo-
genic pacemaker, that paces maximal rhythm of SEW
generation to stomach body and antrum muscles (4.49
cycles/min) (Fig. 1), which is indicated by unimodal
distribution of SEW periods (Fig. 2) and bimodal dis-

tribution of interpulse intervals, typical of satiation
(Fig. 3).

Thus, structure of temporal organization of slow
electrical activity of stomach muscles reflects conver-
gent interactions of food motivation and reinforcement
excitations on the dorsal vagal complex neurons in
medulla oblongata, which control stomach myoelec-
trical activity and motor function. In principle, such
possibility previously was demonstrated for a number
of brain neurons [4].
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