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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
The audiogenic seizure (AGS) model is one of several experimental 

models used to study epilepsy and identify underlying mechanisms. 
Dopamine plays an important role in epileptogenesis and dopaminergic 
neurons of ventral tegmental area (VTA) have extensive connections 
with many brain structures. Despite of this there are no data on the 
influence of this structure on the audiogenic seizure responses of the 
brain. The main aim of our study was to investigate the influence of the 
VTA on the development of audiogenic seizure reactions in genetically 
epilepsy-prone rats. The novelty of these article lies not only in the 
observation of changes in the development/course of audiogenic 
seizure reactions caused by stimulation of the VTA, but also in taking 
into account the localization of the epileptogenic focus, which, in our 
opinion, is especially important for the scientific analysis of this type of 
research. The inferior and superior colliculus has prominent descending 
projections to several areas of the reticular formation, which may sub 
serve the direct AGS efferent pathway. The experiments conducted 
showed that in response to stimulation of the VTA, the latency and 
duration of the first wild run do not undergo significant changes. The 
experiments showed a significant increase in the duration of the pause 
between the first and second wild runs and a significant decrease in the 
duration of the second wild run. Furthermore, we observed a significant 
decrease in behavioral seizure activity after the second wild run, 
leading to its complete disappearance. Structures receiving synaptic 
inputs from the ventral tegmental area deserve special attention. One 
such structure is the reticular nucleus of the thalamus (TRN). It has 
been shown that stimulation of TRN causes inhibition of neurons 
in those brainstem structures that are involved in motor reactions 
of the spinal cord. Therefore, it can be hypothesized that the TRN 
modulate the brainstem regions responsible for motor responses during 
audiogenic seizures. From our results we can conclude: The VTA plays 
an important role in epileptogenesis, which is apparently associated 
with the inhibitory effect of dopamine on the motor manifestations of 
seizures. Therefore, VTA as a brain dopaminergic nucleus, may be a 
suitable target for DBS anticonvulsant action.

Key words. Audiogenic seizures, VTA, dopamine, rats.

Introduction.
Deep brain stimulation (DBS), applying electrical stimulation to 

deep brain structures, has now provided an effective therapeutic option 
for treatment of various neurological disorders [1]. However, the 
mechanism underlying the beneficial effects of DBS remains poorly 
understood and is still under debate: Does DBS inhibit or excite local 
neuronal elements? [2]. Although the exact mechanisms of action of 
DBS are still elusive in spite of extensive research, several theories 
have been put forward. These proposed mechanisms can be divided 
according to the latency of onset of the effects from the time of 
stimulation into acute (seconds to hours) and chronic (days to months). 
Electrophysiological and neurotransmitter modulation likely explain 
the acute effects whereas plasticity and neurogenesis may explain the 
chronic effects [3].

Stimulation of many deep brain structures were tested as influences 
potentially capable of blocking seizure attacks in humans and 
experimentally evoked epileptiform discharges in animals. 

The audiogenic seizure (AGS) model is one of several experimental 
models [4,5]   used to study epilepsy and identify underlying 

mechanisms. AGS animal subjects can display generalized clonic or 
tonic-clonic seizure activity (formerly known as grand mal seizures) in 
response to intense sound stimulation [6].

The progression of audiogenic seizures is strain-specific and can 
be divided into several phases: wild running, clonus, and tonus. 
AGS-susceptible subjects will also display characteristic post-ictal 
behaviors. The initiation and propagation of AGS activity relies upon 
hyperexcitability in the auditory system, particularly the inferior 
colliculus (IC) where bilateral lesions abolish AGS [4,7]. 

Another important modulatory structure in the AGS network is 
the superior colliculus (SC). The role of SC in AGS progression is 
supported by incomplete attenuation of AGS by midcollicular knife 
cuts [8] or SC lesions [9]. There are direct descending projections from 
the SC and CI to the pontine reticular formation and pontomedullary 
reticular formation and to the medullary parvicellular reticular 
formation, i.e. to those areas of the brainstem that are involved in the 
implementation of the animal’s behavioral convulsive reactions [10]. 
The inferior/superior colliculus and the reticular formation motor areas 
have a crucial importance in audiogenic seizure development. During 
audiogenic seizure reactions epileptogenic locus appears to be in the 
brain stem [7,8].

Dopamine plays an important role in epileptogenesis [11-17] and 
dopaminergic neurons of ventral tegmental area have extensive 
connections with many brain structures [18-23]. Despite of this there 
are no data on the influence of this structure on the audiogenic seizure 
responses of the brain.

The main aim of our study was to investigate the influence of the 
ventral tegmental area on the development of audiogenic seizure 
reactions in genetically epilepsy-prone rats. At the same time, we`ll 
use genetically epilepsy-prone rats of Krushinski-Molodkina (KM) 
line which develop behavioral seizure reactions to a sound stimulus [5]. 

The novelty of these article lies not only in the observation of changes 
in the development/course of audiogenic seizure reactions caused by 
stimulation of the VTA, but also in taking into account the localization 
of the epileptogenic focus (brainstem), which, in our opinion, is 
especially important for the scientific analysis of this type of research. 
There is no doubt that when conducting such research, it is necessary to 
take into account the type of epilepsy, the localization of the epileptic 
focus, etc. Often this approach is not given due attention.

Methods.
Animals:

The male epilepsy-prone of KM line male rats with a body weight 
of 200-250 g will be used in experiments. Housing of, surgical 
manipulations with, and euthanasia of the animals were carried out 
in accordance with the rules and standards accepted by the scientific 
community of the European Union, legislation of Georgia, and 
the Committee on the care and use of animals in the Center of Life 
Sciences of Georgia (20.11.2019). Instructions of the administration of 
the National Institutes of Health (Bethesda, USA) on the care and use 
of laboratory animals (NIH Publication No. 88-2959) were also taken 
into account [24].
Surgery:

The animals (n = 12) were anesthetized by sodium pentobarbital 
(40 mg/kg, i.p.). Bipolar stimulating electrodes (stainless steel) were 
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stereotaxically [25] implanted in the VTA - P – (-5), L – (1), H – (8). 
The experiments were conducted at least 12 - 14 days after surgical 
intervention.
Audiogenic seizures:

Genetically epilepsy prone KM rats were placed in the audiogenic 
stimulation chamber (60x60x60 cm plexiglass box). In response to a 
high pitch sound stimulus presented (bell - 110dB, during 60 sec) the 
rats developed seizure reactions. Motor components of seizure activity 
were estimated by a slightly modified Jobe [26] scale: 0—fear reaction; 
1—facial muscle clonus; 2—head tremble, jaw myoclonus; 3—wild 
run, forepaw myoclonus; 4—myoclonus of fore- and hindpaws, fall 
on a side; 5—clonus of the fourpaws, skeletal muscle rigidity, ataxia, 
asphyxia.  

The wild running phase itself may consist of one or two distinct 
running bouts, and is typically considered to be part of the seizure 
progression. In experiments we used animals that in response to sound 
stimulation developed two wild running reaction.

VTA was stimulated with current pulses of 100-120 μA, with 
a duration of 0.5 msec and a frequency of 50-80 Hz. The influence 
of 8-10 minutes prior to VTA stimulation on the audiogenic seizure 
reactions was investigated. The VTA was stimulated immediately after 
the end of the sound stimulation.

After the end of the experiment, the animals were deeply anesthetized. 
Sites of localization of the tip of the VTA electrode were coagulated 
(constant current 2 to 3 mA was passed during 1 min). The brain was 
taken off and fixed in a 4% paraformaldehyde solution on phosphate 
buffer. Localization of the electrode tips was verified in frontal slices.
Data Analysis.

Differences between behavioral parameters measured before and after 
VTA stimulation in the same animals were analyzed using a paired 
t-test. Differences between independent groups (where applicable) 
were evaluated using an unpaired t-test or factorial ANOVA. Data are 
presented as mean ± SD. Statistical significance was set at p < 0.05.

Results.
Recently it was shown by us that combined stimulation of hippocampus 

and dorsomedial hypothalamus (the structure whose activation causes 
reactions of fear, anxiety and theta rhythm of the hippocampus) resulted 
in suppression of the electroencephalographic and behavioral seizure 
reaction induced by stimulation of the hippocampus [27].

It should be noted here that the VTA dopaminergic system, which 
is involved in the regulation of hippocampal theta rhythm and 
emotional responses, should trigger the activation of mechanisms that 
are characterized by anticonvulsant activity. In other words, it can be 
assumed that the VTA is involved in blocking seizure reactions of 
limbic origin [27*].

Therefore, we investigated the effect of VTA stimulation on seizure 
activity when the epileptogenic focus is located in the brainstem. In 
animal models of audiogenic epilepsy, we studied the variability of 
seizure activity before and after stimulation of the VTA.

The inferior colliculus (IC) has been implicated as a critical 
structure in audiogenic seizure susceptibility. Based on cell types and 
architecture, the IC is usually divided into the central nucleus, dorsal 
cortex and external cortex [28]. Bilateral lesions of IC abolish AGS 
permanently [29]. The AGS efferent pathway may divide at the level 
of the IC into direct and modulatory courses, both of which terminate 
in the reticular formation (RF) as the last likely requisite supra-spinal 
structure mediating AGS expression. The IC has prominent descending 
projections to several areas of the reticular formation, including the 
pontine nucleus, the ventrolateral tegmental nucleus, the gigantocellular 
reticular nucleus, and the lateral paragigantocellular nucleus, which 
may subserve the direct AGS efferent pathway. 

As noted above, another important modulatory structure in the 
AGS network is the superior colliculus (SC). The role of SC in 
AGS progression is supported by incomplete attenuation of AGS 
by midcollicular knife cuts or SC lesions [9]. There are direct 
descending projections from the SC to the pontine reticular formation 
and pontomedullary reticular formation and to the medullary 
parvicellular reticular formation. Focal microinjections of picrotoxin 
(a noncompetitive GABA-A receptor antagonist) into the deep layers 
of superior colliculus in rats produce explosive wild running behavior. 
Focal SC microinjection of bicuculline into normal rats produces 
spontaneous seizure activity.

In response to sound stimulation, the duration of the latent period 
of the first wild run, the duration of the first wild run, the duration of 
the pause between the first and second wild runs, the duration of the 
second wild run, and the duration of behavioral convulsive reactions 
were assessed. In animal models of audiogenic epilepsy, we studied the 
change in audiogenic seizure activity before and after VTA stimulation 
(Figure 1). In fact, the first wild run has been described in the literature 
as a false start of AGS progression. The latency period of wild running 

Figure 1. Changes in the latencies of the first wild run (1), the duration of the first wild run (2), the duration of the pause between the first and 
second wild runs (3), the duration of the second wild run (4) and in the behavioral reactions of seizures (5) in response to sound before and after 
VTA stimulation. Ordinate: time in sec. Data are presented as mean ± SD. Statistical significance was set at p < 0.05.
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in response to acoustic stimuli ranges from 5–6 to 20–30 seconds.
In spite of the fact that the wild run, which is an integral component 

of subsequent audiogenic behavioral seizure development, nothing is 
known about the importance of the pause between the wild run and its 
alteration at different functional states of the brain.

The experiments conducted showed that in response to stimulation of 
the VTA, the latency and duration of the first wild run do not undergo 
significant changes. The experiments showed a significant increase in 
the duration of the pause between the first and second wild runs and a 
significant decrease in the duration of the second wild run. Furthermore, 
we observed a significant decrease in behavioral seizure activity after 
the second wild run, leading to its complete disappearance. Of the 
12 animals, 5 (41.5%) showed the complete blocking of behavioral 
seizures in response to sound after VTA stimulation.

We have previously shown in epilepsy-prone KM line rats, that 
during pregnancy there is an increase in the silence period between wild 
running and a significant blocking of behavioral convulsive reactions 
to sound stimulation. We then hypothesized that during pregnancy, 
possible endogenous inhibitory mechanisms are enhanced and, as a 
consequence, behavioral seizure reactions are inhibited [30].

It was shown that cramps occurred less frequently if the interruption 
occurred near or during the second wild run [31] suggesting that the 
second phase of wild running is more closely associated with cramps 
than the first phase of wild running. It has been theoretically assumed 
that the period of inactivity separating the phases of wild running 
represents a form of inhibition [32].

Our data more clearly confirm the involvement of inhibitory processes 
during the pause between wild runs.

Discussion.
What are the possible mechanisms underlying the inhibition of 

seizure reactions in response to VTA stimulation?
It is suggested that the VTA plays an important role in epileptogenesis, 

which is apparently associated with the inhibitory effect of dopamine 
on the motor manifestations of seizures. L-DOPA injections have been 
shown to suppress audiogenic seizures in DBA/2J mice [33]. At the 
same time, injection of Ro 4-1284 (benzoquinolizine), which depletes 
brain dopamine, results in a marked increase in severity of seizure 
activity in genetically epilepsy-prone rats [27].

Several studies indicate a possible abnormality in the firing pattern of 
dopaminergic neurons after epilepsy. Specifically, elevated dopamine 
levels [34] and increased firing of dopaminergic neurons have been 
found in rodent models of temporal lobe epilepsy [35]. VTA dopamine 
neurons have been shown to produce more phasic activity and more 
dopamine during epilepsy [36,37]. Interesting results were obtained 
in rats with pilocarpine-induced seizures. It was shown that 60% of 
rats in which pilocarpine induced seizure activity showed a significant 
increase in the number of dopaminergic neurons [38].

The ventral tegmental area is best known for its powerful dopaminergic 
projections to other brainstem regions, which are crucial structures for 
motor control. This structure is primarily the superior colliculus [39,40]. 
As noted above, there are direct descending projections from the SC to 
those areas of the brainstem that are involved in the implementation 
of the animal’s behavioral convulsive reactions. Therefore, it can be 
assumed that the synaptic circuits between the VTA and the SC play an 
important role in blocking behavioral seizures during VTA stimulation, 
not to mention those descending pathways of the CI that also activate 
the reticular nuclei of the brainstem involved in motor activity during 
seizure reactions.

The ventral tegmental area is best known for its robust dopaminergic 
projections to forebrain regions. However, the VTA is not only made 
of dopaminergic cells, as approximately 30% of cells in the VTA are 
GABA-ergic (gamma-aminobutyric acid) neurons. These neurons 
play a dual role, as GABA neurons provide both local inhibition of 

dopaminergic neurons and long-range inhibition of several distal brain 
regions. There is clear evidence that GABA-ergic neurons of the ventral 
tegmental area inhibit dopaminergic neurons of the VTA, although the 
precise organization of this inhibition remains unclear [41].

GABA neurons of the VTA receive inhibitory, excitatory, and 
neuromodulatory inputs from throughout the brain [42]. In turn, GABA-
ergic neurons of ventral tegmental area project to many structures of 
the forebrain [43]. The role of GABAergic neurons of the VTA in the 
epileptogenesis remains unclear.

It is particularly noteworthy that the role of dopamine-sensitive 
structures that receive synaptic inputs from the ventral tegmental 
area in audiogenic seizure responses remains unexplored. One such 
structure is the reticular nucleus of the thalamus (TRN). TRN receives 
a quite a lot of modulatory inputs, including dopaminergic inputs 
from the ventral tegmental area, substantia nigra pars compacts, and 
retrorubral field [44-46].

Among subcortical structures, GABAergic neurons of the TRN have 
one of the highest densities of D4 dopamine receptors. The unitary 
electrical activity of TRN neurons was recorded in vivo in Wistar rat. It 
has been shown that: a) the presence of a tonic dopaminergic effect on 
neurons; b) local activation of D4 receptors increases the basal firing 
rate TRN neurons. Altogether these results support that dopamine 
promotes spontaneous basal activation of NRT neurons via dopamine 
D4 receptors [47].

The TRN receives dopaminergic innervation from the midbrain and 
is known to express high concentrations of dopaminergic receptors 
D1, D2, and D4. Furthermore, selective interaction with dopaminergic 
receptors has been shown to have significant potential for modulating 
TRN function [48].

It was shown, that the activation of dopamine D4 receptors modulates 
GABA release in slices of the rat thalamic reticular nucleus. Given the 
importance of the NRT in the control of attention, sensory processing 
it is possible that abnormal NRT function may generate some of the 
manifestations of the disorders of dopaminergic transmission [49]. 

It is assumed that the suppression of audiogenic seizure reactions by 
activation of dopaminergic neurons is obviously also carried out by 
neurons of the reticular nucleus of the thalamus.

The question arises how the blocking of audiogenic convulsive 
reactions is carried out by the neurons NRT?

It is known that in cats, a single stimulation of the dorsal root, in 
addition to segmental reactions (mono- and polysynaptic), in the 
corresponding ventral root causes the occurrence of late reflex 
discharges, which reflect the activation of the spino-bulbo-spinal 
system (SBSS) [50]. 

It was shown that rhythmic stimulation of the TRN suppressed of 
spino-bulbo-spinal responses of the spinal cord, i.e. neurons of the 
bulbar reticular formation are inhibited (Figure 2) [51].

In our previous work [52], it was demonstrated that stimulation of the 
thalamic reticular nucleus causes inhibition of the activity of neurons 
of the mesencephalic reticular formation (Figure 3), which in turn 
facilitates late reflex discharges of the spinal cord, i.e. facilitates the 
activity of neurons of the bulbar reticular formation. It was assumed 
that the influence of the RRT on the SBSS is carried out by activating 
the inhibitory area of the reticular formation of the brainstem.

Therefore, it can be hypothesized that the TRN modulate the brainstem 
regions responsible for motor responses during audiogenic seizures.

Conclusion.
From our results we can conclude: 1) the VTA plays an important role 

in epileptogenesis, which is apparently associated with the inhibitory 
effect of dopamine on the motor manifestations of seizures. Therefore, 
VTA as a brain dopaminergic nucleus, may be a suitable target for 
DBS anticonvulsant action.  2) functional relationships between VTA 
and IC/SC play an important role in blocking behavioral seizures 
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during VTA stimulation, 3) the NRT exerts its modulating influence 
on almost all areas of the brainstem that are responsible for motor 
reactions during audiogenic seizures.

Future Research Prospects. 
To clarify the mechanisms by which audiogenic seizures are blocked 

during stimulation of the VTA, the following questions will be further 
studied: 1. Which neurotransmitters of the ventral tegmental area 
(VTA) neurons (dopamine or GABA, or both) play a crucial role in 
blocking audiogenic seizures; 2. To elucidate the possible role of 
potentiation of VTA neurons in blocking seizure reactions.
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RESUME

The audiogenic seizure (AGS) model is one of several experimental 
models used to study epilepsy and identify underlying mechanisms. 
Dopamine plays an important role in epileptogenesis and dopaminergic 
neurons of ventral tegmental area (VTA) have extensive connections 
with many brain structures. Despite of this there are no data on the 
influence of this structure on the audiogenic seizure responses of the 
brain. The main aim of our study was to investigate the influence of the 
VTA on the development of audiogenic seizure reactions in genetically 
epilepsy-prone rats. The novelty of these article lies not only in the 
observation of changes in the development/course of audiogenic 
seizure reactions caused by stimulation of the VTA, but also in taking 
into account the localization of the epileptogenic focus, which, in our 
opinion, is especially important for the scientific analysis of this type 
of research. The male epilepsy-prone of KM line male rats (n=12) with 
a body weight of 200-250 g will be used in experiments. In response 
to a high pitch sound stimulus presented (bell - 110dB, during 60 sec) 
the rats developed seizure reactions. VTA was stimulated with current 
pulses of 100-120 μA, with a duration of 0.5 msec and a frequency of 
50-80 Hz, for 8-10 min. The influence of such VTA stimulation on the 
generalized seizure reactions was investigated. It is suggested that the 
VTA plays an important role in epileptogenesis, which is apparently 
associated with the inhibitory effect of dopamine on the motor 
manifestations of seizures. Therefore, VTA as a brain dopaminergic 
nucleus, may be a suitable target for anticonvulsant action.

Keywords: Audiogenic seizures, VTA, dopamine, rats.
Аудиогенные судороги подавляются стимуляцией 
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РЕЗЮМЕ

Модель аудиогенных припадков один из экспериментальных 
моделей, используемых для изучения эпилепсии и выявления 
её механизмов. Дофамин играет важную роль в эпилептогенезе, 
а дофаминергические нейроны вентральной области покрышки 
(ВОП) имеют обширные связи со многими структурами 
мозга. Несмотря на это, данные о влиянии этой структуры 
на аудиогенные судорожные реакции мозга отсутствуют. 
Основной целью нашего исследования было изучение влияния 
вентральной области покрышки (ВОП) на развитие аудиогенных 
судорожных реакций у крыс, генетически предрасположенных 
к эпилепсии. Новизна данной работы заключается не только 
в наблюдении изменений в развитии/течении аудиогенных 
судорожных реакций, вызванных стимуляцией ВОП, но и с 
учетом локализаций эпилептогенного очага, что, по нашему 
мнению, особенно важно для научного анализа данного типа 
исследований. В экспериментах использовались самцы крыс 
линии КМ (n=12), массой тела 200–250 г. В ответ на предъявление 
сильного звукового стимула (звонок – 110 дБ, длительностью 
60 с) у крыс развивались судорожные реакции. Стимуляцию 
вентральной области покрышки осуществляли импульсами тока 
силой 100–120 мкА, длительностью 0,5 мс и частотой 50–80 Гц в 
течение 8–10 мин. Исследовано влияние стимуляции вентральной 
области тегментума на генерализованные судорожные реакции. 
Предполагается, что вентральная область тегментума играет 
важную роль в эпилептогенезе, что, по-видимому, связано с 
ингибирующим влиянием дофамина на двигательные проявления 
судорог. Следовательно, вентральная область тегментума, 
как дофаминергическое ядро ​​мозга, может быть подходящей 
мишенью для противосудорожного действия при стимуляции 
глубоких структур головного мозга.

Ключевые слова: аудиогенные припадки, ВОП, дофамин, 
крысы.
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რeziume
audiogenuri krunCxvebis (ak) cxoveluri modeli erT-erTia im 

eqsperimentuli modelebidan, romelic gamoiyeneba epileptogenezis 
Sesaswavlad da ZiriTadi meqanizmebis dasadgenad. Dofamini 
mniSvnelovan rols asrulebs epileptogenezSi da ventraluri tegmentaluri 
ubnis (vtu) dofaminergul neironebs farTo kavSirebi aqvT tvinis mraval 
struqturasTan.  Mmiuxedavad aRniSnulisa, mwiria monacemebi 
am struqturis gavlenis Sesaxeb audiogenuri krunCxviTi reaqciebis 
mimdinareobaze. Cveni kvlevis mTavari mizani iyo genetikurad 
epilefsiisadmi determinirebuli – kruSinski-molodkinas (km) xazis 
virTagvebis audiogenuri kruCxviTi reaqciebis mimdinareobaze 
vtu-s gavlenis Seswavla. naSromis siaxle mdgomareobs ara mxolod 
vtu-s ctimulaciiT gamowveuli krunCxviTi reaqciebis ganviTarebze 
dakvirvebaSi, aramed epileptogenuri keris gaTvaliswinebaSic, rac 
Cveni azriT, gansakuTrebiT mniSvnelovania am tipis kvlevis mecnieruli 
analizisaTvis. eqsperimentebSi gamoyenebuli iyo km-is xazis mamri 
virTagvebi (n=12) woniT 200-250 gr. bgeriTi stimulebisaTvis 
gamoyenebuli iyo standartuli kedlis zari (90-100 db, 60 wamis 
ganmavlobaSi). vtu stimulirebuli iyo 100-120 mka denis impulsebiT, 
0,5 mwm xangrZliobiT, 50-60 hc sixSiriT, 8-10 wuTis ganmavlobaSi. 
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gamoirkva, rom vtu mniSvnelovan rols asrulebs epileptogenezSi, 
rac rogorc Cans, dakavSirebulia dofaminis damTrgunvel efeqtTan 
krunCxviTi reaqciebis motorul gamovlinebebze. Sesabamisad, vtu 

rogorc tvinis dofaminerguli ubani SeiZleba iyos Sesaferisi samizne 
antikonvulsiuri moქmedebisaTvis.

sakvanZo sityvebi: audiogenuri krunCxvebi, vtu, dofamini, 
virTagva.
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