analgesic effect observed after EAP in animals with extirpation of the orbitofrontal cortex
and with elevation of the thresholds of the nociceptive response at levels 3, 4, and 5 after
destruction of OFC.

By contrast, as our previous investigations showed [6], extirpation of the second somato-
sensory area of the cortex led to lowering of the thresholds of the nociceptive response at
all levels of the conventional scale, and also prevented the development of reflex analgesia
(4, 5], on account of reduced activity of the antinociceptive system of the brain.

Comparison of our previous results, pointing to an activating effect of the somatosen-
sory cortex and, in particular, of its second somatosensory area, on the antinociceptive sys-
tem of the brain, with the results of the present investigation thus suggests that the devel-
opment of the analgesic effect in the case of reflex stimulation will depend on functional in-
teraction between the somatosensory and orbitofrontal areas of the cortex, with their oppo-
site influences on activity of the antinociceptive system of the brain.
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EFFECT OF LATERALIZED ELECTRICAL STIMULATION OF THE BRAIN
ON AUDIOGENIC CONVULSIONS IN RATS

V. F. Konovalov and N. A. Otmakhova UDC 612.825.2
KEY WORDS: audiogenic convulsions; lateralized electrical stimulation

The phenomenon of audiogenic convulsions in rats is frequently used to analyze the phys-
iological and biochemical mechanisms of epilepsy and in the search for methods of preventing
and treating this disease. We now know that audiogenic convulsive sensitivity is reduced by
systematic application of sound [4], by a raised level of biogenic amines [3, 5, 8] and opi-
ates [10] in the brain, and also by an increase in the ratio of the level of 1nhib1tory amino
acids to the level of the activating kind [9].

It is important to study the possibility of using physical procedures as ways of protec-
tion against audiogenic epilepsy. We know, for example, that stimulation of the brain by an
alternating electric current, as in the case of "electrosleep," has a beneficial effect on the
state of the human nervous system [6]. It is logical to analyze the effect of electrical
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TABLE 1. Distribution of Animals withDif-
ferent Responses of Audiogenic Fit to Pre-
liminary Electrical Stimulation or Its Sim-
ulation (control) Among Groups

 Group of animals
R
esponse 1 , \ Four
B (control)
All phases of fit
preserved 9 1 ! 1
Some phases dis- -
appgared 5 2 4 5
Fit disappeared 3 3 1
Absent phases of
fit appeared 0 6 ! 0

stimulation on audiogenic epileptogenesis in rats. Data in the literature on asymmetry in the
course of epilepsy in man [2] and also on the asymmetrical character of the consequences of
lateralized electric shock treatment of mental diseases [1] must be taken into consideration.
Lateralized procedures directed toward the rat brain, which also is characterized by certain
forms of asymmetry, could serve as a convenient model for the experimental analysis of this
phenomenon.

The aim of this investigation was to study the effect of electrical stimulation of the
brain on sensitivity of rats to audiogenic convulsions.

EXPERIMENTAL METHOD

Experiments were carried out on 40 female Wistar rats weighing 200-250 g, chosen before-
hand from a general population on the basis of the presence of azudiogenic convulsions. All the
rats were subjected to the action of an electrogenic factor (the ring of an electric bellwith
an intensity of 100 dB), 1 month after selection, for 1 min, and the beginning and durationof
all stages of the fit were recorded. Under pentobarbital anesthesia, 5-7 days after exposure
of this factor, an operation was performed on the rats to fit surface electrodes for electri-
cal stimulation to the skull. TFour L-shaped electrodes were secured parallel tec the trans-
verse sutures of the skull in both hemispheres, in positions 1 mm anteriorly to the bregma and
posteriorly to the lambda, and 1 mm laterally to these points. Between 3 and 5 days after the
operation, the animals were subjected for 1 h to electrical stimulation by means of the "Elek-
troson-4T" apparatus with a frequency of 16 stimuli/sec. The strength of the current was 0.1-
0.3 mA, and it was chosen individually for each animal: It was increased gradually from 0 un-
til the appearance of the first signs of behavioral reactions (quivering of the whiskers, ori-~
enting movements), and then reduced until they just disappeared. Between 5 and 10 min after
the end of electrical stimulation the rats were again subjected to the ringing of the bell and
the time when the rats passed through all phases of the fit were recorded and later compared
with the preoperative parameters.

Depending on the method of electrical stimulation the experimental animals were divided
into four groups: 1) stimulation of the right hemisphere, 2) of the left, 3) bilateral stimu-
lation, 4) control (the animals were kept for 1 h in the experimental box and connected through
the electrodes to the apparatus, which was not switched on.

The significance of the results was determined by the signs and chi-square tests.

EXPERIMENTAL RESULTS

The audiogenic convulsion before the operation as a rule had the following course. From
S to 15 sec after the beginning of ringing of the bell a short (1-2 sec) burst of stereotyped
running was observed. The rat then stopped still, after which a second and longer phase of
stereotyped running began at the 30th-45th second, and in 62% of cases this changed after 40-
55 sec into the stage of tonicoclonic convulsions. In 88% of cases this was followed by the
appearance of catatonia. In four rats catatonia was observed in the absence of tonicoclonic
convulsions, but in nine animals only the stage of stereotyped running was observed.

In 14 of the 40 animals, after electrical stimulation or its simulation, the audiogenic
fit disappeared (Table 1), in 70% of cases the second stage of stereotyped running was omitted
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(p < 0.05), and in 927 of cases the tonicoclonic stage was missing (p < 0.01). However, this
decrease in excitability cannot be distributed to the action of electrical stimulation, for
it was observed in all groups, including the control. It was evidently due to the consequences
of the operation performed under anesthesia for application of the electrodes.

By analysis of the data in Table 1 by the chi-square test, the parameters of the animals
of group 2, in which the left hemisphere was stimulated, stand out from the rest. In this
group there were significantly fewer rats in which the convulsion or its individual phases dis-
appeared after electrical stimulation (p < 0.05). At the same time, cases of intensification
of the fit were observed virtually in this group alone, i.e., cases when its previously ab-
sent phases appeared. With respect to this indicator, group 2 differed from the control at
the p < 0.005 level and from group 3 at p < 0.02; one case of the appearance of previously ab-
sent catatonia also was observed in group 3.

Thus these experiments revealed the asymmetrical influence of lateralized electrical stim-
ulation on the development of audiogenic convulsions in rats: the effect was potentiated if
the left hemisphere was stimulated. This asymmetry is interesting -because of its similarity
with the asymmetries observed in man. Unilateral electrical shock in patients with a left~
sided arrangement of the electrodes evokes both more severe disturbances of the brain on the
EEG and more generalized convulsions at the periphery [l]. Dobrokhotova and Bragina [2], in
their clinical observations, noted a closer connection of the left (compared with the right)
cerebral hemisphere in man with the activating systems of the brain stem. On the basis of our
own data it can be tentatively suggested that the asymmetry of a part of the hemispheres in
the mechanisms of formation of the complete epileptic fit, observed in man, has certain proto-
types in animals.

As regards the question of whether electrical stimulation can be used as a means of pro-
tection against audiogenic convulsions, this remains unanswered. The possibility of choosing
frequency-specific parameters of stimulation for these purposes cannot be ruled out, as has
been shown for epileptic fits, arising from "kindling" of the amygdala [7].
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