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CHANGES IN SLEEP STRUCTURE IN VPA-MODEL OF AUTISM – 
PREVENTIVE EFFICACY OF MICROENCAPSULATED 
GRAPE SEED OIL 

Khatuna Bezhanishvili1, 2,  Neli Maglakelidze2,  Nino Rogava2,  Mariam Babilodze2,  
Nargiz Nachkebia2 
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The present study is aimed to evaluate the nature of structural disorders of sleep in animal 
models of autism spectrum disease (ASD) and to search for a way to prevent them. The 
question is very topical because sleep disorders are one of the most disturbing problems 
during ASD. Objective researches of sleep are very sparse because of the great difficulties of 
ASD children in adaptation/communication. Therefore, the Valporic Acid (VPA) animal 
model of autism was used in the present study for the objective assessment of sleep structural 
changes. 

Because an oxidative stress and immune dysfunction may determine the pathogenesis and/or 
severity of ASD and the richness of grape seed oil (GSO) in linoleic acid (a polyunsaturated 
fatty acid), and oleic acid (a monounsaturated fatty acid), for determining its antioxidative 
properties, we decided to study the effectiveness of microencapsulated GSO in the 
prevention of sleep structural disorders in VPA-models of autism. Microencapsulation of the 
GSO in the biodegradable pseudo-protein 8L6 was made by us for the first time. It is the 
only way to use GSO in preclinical experimental studies that provides a controlled, dosed 
delivery of an unspoiled product. 

Structural disturbances of three main phases of sleep have been shown in VPA-animal 
models of autism: a sharp increase in the incidence of superficial slow-wave sleep, a decrease 
in deep slow-wave sleep incidence with its fragmentation by frequent awakenings; the 
excessive development of REM/paradoxical sleep. The high efficacy of microencapsulated 
GSO in the prevention of sleep structural disorders was demonstrated for the first time. 

Key words: Sleep disorders,VPA-model of autism, grape seed oil, microencapsulation, an-
tioxidative effectiveness 

The research is focused on the possible link between changes in ultradian structure of 
sleep and ASD, an early neurodevelopmental disorder of children and adolescents. ASD 
is distinguished by its wide distribution in the world, including Georgia. The disease is 
quite serious because it is linked to the disruption of social communication and 
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relationships, repetitive patterns of different forms of behavior, interests, and activities, a 
significant increase in anxious behavior, and sleep disorders [2, 4, 10, 21]. 

Sleep disorders are one of the most disturbing and serious problems of ASD children and 
adolescents [5, 6, 8, 9, 12, 14, 15, 18, 22]. Based on a subjective survey of parents of 
ASD children and adolescents, it was shown that sleep disorders are usually manifested in 
the difficulties of sleep onset and maintenance, sleep fragmentation, and insomnia; 53% 
of children with ASD, aged 2-5 years, have sleep disorders, which manifest themselves in 
different indices of insomnia [15]. Sleep disorders affect the ability to regulate emotions 
and increased aggression. Hyperactivity and social difficulties may be the indicators of 
poor mental health outcomes that develop due to sleep disorders. Quality sleep is critical 
to maintaining good health, and sleep deprivation can cause or exacerbate existing 
behavioral problems associated with ASD. Sleep problems are among the most pressing 
problems faced by families of ASD children, yet to date this area remains one of the least 
studied aspects of autism [10, 13]. 

Examining these issues in a clinical setting is very difficult due to the fact that ASD 
children and adolescents have great difficulties in adapting to and communicating with a 
foreign environment and it is very difficult to include them in specific studies. Therefore, 
it has become relevant all over the world to develop animal models and perform studies 
on these models for further extrapolation to humans [5, 17, 21]. 

Recently, immune system dysfunction has been reported in ASD children and 
adolescents. They have been found to have high levels of reactive oxygen species (ROS), 
which cause oxidative stress [19, 20]. Recent literature supports the possibility that 
oxidative stress, inflammation, and immune system dysfunction may be interrelated and, 
among other factors, determine the pathogenesis and/or severity of ASD [see 20]. 

Our interest in researching the antioxidant effects of grape seed oil (GSO) was motivated 
by several circumstances. First of all, due to the high concentration of antioxidants, such 
as e.g. polyphenols, which protect cells from oxidative damage by free radicals, GSO can 
be used in food preservation or in humans as bio-additives. GSO is rich in linoleic acid, a 
polyunsaturated fatty acid, and oleic acid, a monounsaturated fatty acid. Since 
monounsaturated and polyunsaturated fatty acids have been associated with the 
prevention of various disorders in humans, it has been concluded that GSO can be 
incorporated into nutritional systems to increase their nutritional value and improve 
beneficial effects on human health. The most important bioactive property of phenolic 
compounds is their antioxidant capacity. This property has been widely studied in grape 
seed extracts, the components of which can bind active forms of oxygen and remove them 
from the body, as well as inhibit lipid oxidation. 

This high antioxidant capacity is also related to the high content of gallic acid, catechin, 
epicatechin, procyanidin, and proanthocyanidin in grape seeds. It is believed that such a 
high antioxidative capacity may be the result of a synergistic combination of above 
mentioned phenolic compounds. Because of these properties, we decided to study the 
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effectiveness of microencapsulated GSO in correcting sleep disorders in animal models of 
autism. It deserves to be mentioned that microencapsulation of the GSO in the 
biodegradable pseudo protein 8L6, as wall material, was made by us for the first time [1]. 
The preventive effectiveness of microencapsulated GSO was confirmed by us in relation 
of elevated fear and anxiety in animal models of autism [3]. 

Consequently, we hypothesized that if the changes in sleep structure are confirmed in 
animal models of autism, this would allow us to use the GSO for the first time, 
microencapsulated in the biodegradable pseudo protein 8L6, as wall material, for the 
management and prevention of described disorders. It is the only way to use GSO in 
preclinical experimental studies that provides a controlled, dosed delivery of an unspoiled 
product. 

METHODS 

The experiments were performed on wild white rats (n = 20, 5 rats in each group). An 
animal model of autism was developed according to a standard protocol [7, 17] based on 
the early prenatal (12.5 days of pregnancy) use of Valproic Acid (VPA, 500 mg/kg) in 
pregnant dams. Control models were developed with the same protocol, using the same 
volume of Saline (control Sal-models). 

Initial validation of the VPA-models of autism was based on the tail malformations, 
abnormalities, considered as the markers of VPA toxicity during early prenatal 
development. 

The surgery was performed on adult VPA-animal models of autism, and/or control Sal-
models under general anesthesia. Registering electrodes, stainless steel micro-screws 
were inserted into the brain structures by a stereotaxic method, in accordance with the 
coordinates of the Paxinos and Watson rat brain atlas. After surgery, the rats were housed 
in their home cage under special care conditions. 

Sleep studies were started after the animals had fully recovered, 5-7 days after surgery. In 
order to study the character of disorders of sleep structure in VPM-animal models of 
autism, EEG/polysomnography studies started at 10.00 am and continued continuously 
until 4.00 pm. Computer continuous EEG registration of sleep structure was made by the 
modern SAGURA EEG&PSG system. Processing of EEG recordings was done according 
to the parameters to be evaluated of the ultradian structure of sleep. 

The animals were divided into four groups: I – control models with Saline (Sal-model), 
on which the structure of sleep-wakefulness cycle (SWC) was studied in adult age (2-2.5 
months); II – Sal-models that received 2 ml of GSO per day, for 14 days and then, 
subjected to 8 days EEG registration of SWC structure; III – VPA-models of autism, on 
which changes in the structure of SWC were studied in adult age (2-2.5 months); IV – 
VPA-models of autism receiving microencapsulated GSO for 14 days at 2 ml per day and 
then subjected to 8 days EEG registration of SWC structure. 
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The obtained results were processed statistically, using ANOVA with the Student's t-test. 

RESULTS AND DISCUSSION 

One of the parameters we have studied is the latency of sleep onset, that is, the time 
elapsed from the placing of animals in the experimental cage to the onset of the first 
episode of slow-wave sleep. According to the data presented in Fig. 1.A.2, the latent 
period of sleep onset increases dramatically in the VPA-models of autism and exceeds the 
data of control Sal-models by 2 times. This means that in the VPA-models of autism, the 
normal functioning of the sleep-permissive mechanisms disturbs, manifesting in the 
difficulty of asleep contributing to insomnia. 

  
                                                                        A                                                                          B 

Fig. 1.The efficacy of microencapsulated GSO on the latency of sleep onset (A) and the incidence 
of superficial slow-wave sleep in the 6-hour EEG registration period (B) 

The chronic 14-day use of microencapsulated GSO significantly decreases the latency of 
sleep onset, and, as a result, this parameter returns to the normal value (Fig.1A.3). The 
data confirm the preventive effectiveness of the 14-day chronic use of microencapsulated 
GSO on the latency of sleep onset in VPA-models of autism. 

One of the serious disorders of sleep structure is the increase in the incidence of 
superficial slow-wave sleep. We found that in the VPA-animal models of autism, the 
incidence of this phase of sleep, during the 6-hour period of EEG registration, increases 
dramatically (Fig.1.B.2) and it is evident that in the VPA-models of autism, the frequency 
is almost 2.5 times higher than the data of control Sal-models (Fig. 1.B.2). An increase in 
the incidence of superficial slow-wave sleep leads to the disruption of normal functions of 
sleep, which can aggravate the general condition of animal models of autism at the 
background of the existing neurodegeneration. 
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The opposite changes were fixed in the direction of disrupting the normal functioning of 
the switch-on mechanisms of deep slow-wave sleep. The incidence of deep slow-wave 
sleep dramatically reduces in VPA-animal models (Fig. 2.2). This phase of sleep becomes 
intermittent. All this worsens the quality of sleep and its normal restorative function can 
no longer be performed. 

 
Fig. 2. The efficacy of microencapsulated GSO on the incidence of deep slow-wave sleep in the 6-
hour EEG registration period 

In the present investigation, we have first also found that the duration of individual 
episodes of deep slow-wave sleep is sharply reduced, and its fragmentation (with 
episodes of up to 30 s duration) takes place. 

Indicated changes worsen the restorative function of deep slow-wave sleep because in 
humans sleep performs its restorative function only if the continuous duration of its first 
and second episodes is in the range of 120-90 minutes, respectively. In rats, this value 
equals 15-25 minutes. 

The chronic use of microencapsulated GSO was also found to be effective in the 
prevention of slow-wave sleep disorders, in cases of its administration both 
intraperitoneally and/or dosed adding to feeding balls with injection needles. The effect 
was observed slightly stronger after intraperitoneal injection of GSO. 

In particular, as a result of chronic use of microencapsulated GSO, the incidence of 
superficial slow-wave sleep decreases significantly (Fig. 1.B.3) and the incidence of deep 
slow-wave sleep increases statistically reliably (Fig. 2.3) and approaches the frequency of 
slow-wave sleep of control Sal-models. 

It was found that the latency of appearance of the first episode of REM/paradoxical sleep 
increases in the VPA-models of autism (Fig. 3.A.2) due to a sharp increase in the latency 
of sleep onset (Fig. 1.A.2). Chronic 14-day use of microencapsulated GSO reduces the 
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latent period of REM/paradoxical sleep onset, and this value approaches the data of 
control Sal-models (Fig. 3.A.3). 

  
                                                                          A                                                                          B 

Fig. 3. The efficacy of microencapsulated GSO on the latency of the first episode of 
REM/Paradoxical sleep (A) and the incidence of REM/Paradoxical sleep, in 6-hour EEG 
registration period (B) 

Especially, the sharp changes were noted in the incidence of REM/paradoxical sleep, its 
episodes were found to be appeared on average four times higher than in control Sal-
models (Fig. 3.B.2). Particularly, during the 6-hour period of continuous EEG regis-
tration, REM/paradoxical sleep appear, on average, 40 times (Fig. 3.B.2). 

Besides, the number of REM/paradoxical sleep intrusions becomes very high, there were 
almost 50 cases of fragments when this phase of sleep begins but does not fully develop, 
which significantly disrupts the normal course of the sleep-wakefulness cycle. These are 
very serious changes since it turns out that a significant part of the 6-hour EEG recording 
is occupied by REM-paradoxical sleep episodes and fragments, which is a very 
undesirable disorder from the therapeutic point of view. 

The effectiveness of the 14-day chronic use of microencapsulated GSO on the regulation 
of above described REM/paradoxical sleep quantitative disturbances turned out to be very 
high (Fig. 3.A and 3.B). 

The number of fragments of this sleep phase was especially sharply reduced, which 
ensure the regulation of the internal structure of sleep. The effect of GSO was also 
revealed in the change in the latency of REM/paradoxical sleep; it was sharply decreased 
compared to the data of the VPA-models of autism and approached to the data of the 
control Sal-models (Fig. 3.A.3). 
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The efficacy of GSO in VPA-models of autism was revealed in a sharp reduction of the 
REM/paradoxical sleep incidence too, becoming on average 2.5 times rarer and closer to 
the data of control Sal-models (Fig. 3.B.3). 

Thus, in the present study serious quantitative structural sleep disorders were described 
for the first time in the VPA-animal models of autism. These changes are directed to the 
disruption of the normal functioning of sleep, due to which sleep loses the function of 
restoring nerve cells and synapses. For the first time, it was also shown the high 
efficiency of GSO, microencapsulated in the wall material of biodegradable pseudo 
protein 8L6, in the prevention of described disorders of sleep structure in VPA-models of 
autism. 

According to the existing data, sleep fragmentation, frequent awakenings during sleep, 
and reduction of deep slow-wave sleep, if they are not single but bear chronic character, 
disrupt a number of vital functions that normal sleep contributes to. Such functions are 
motivational-emotional status, learning, memory, and cognitive processes, the 
concentration of attention, adult neurogenesis, restoration of disturbed homeostasis, and 
others. Therefore, it can be concluded that the disorders of slow-wave sleep described by 
us should be one of the important factors in the development or aggravation of ASD. 

In this regard, the character of REM/paradoxical sleep changes in VPA-models of autism 
deserves special interest. It should be noted that normally, during the night's sleep, this 
phase of sleep occurs 4-5 times in humans, while the maximum frequency in rats does not 
exceed 15. We have found that in VPA-models of autism, the incidence of 
REM/paradoxical sleep is 2.5 times higher than the data of control Sal-models, and in a 6-
h sleep-wakefulness cycle, complete episodes of this phase develop, on average, 40 times. 
More impressive is the fact that the number of REM/paradoxical sleep fragments 
(maximum duration 25 s) is even more increased and equals 50 on average during the 6-
hour EEG registration. As a result REM/paradoxical sleep occupies the largest part of the 
total period of sleep EEG registration in VPA-models of autism. Such a disorder of 
REM/paradoxical sleep was described by us for the first time and it should be noted that 
this is extremely undesirable from the therapeutic point of view, since it appears that at 
this time, the brain is in a state of excessive activation. Based on this result, for the first 
time we have suggested that if such changes in REM/paradoxical sleep occur in ASD 
children as well, the excessive EEG-activated state of the brain should be the basis of the 
development of hyperactivation and abnormal sleep. 

In the work published recently, we have shown the high preventive effectiveness of GSO, 
microencapsulated in the wall material of pseudo-protein 8L6, on the elevated fear and 
anxiety in VPA-models of autism [3]. Behavioral alternations in the autism model, 
induced by Valproic acid, were also shown before by other authors [11]. 

The results of the present study represent a step forward, as it is the first investigation to 
examine the effectiveness of chronic administration of the GSO, microencapsulated in bio-
degradable pseudo-protein, 8L6, wall material, on sleep disorders in VPA-models of 
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autism. The obtained results confirmed the high preventive efficiency of the chronic use of 
GSO in the correction of structural changes in sleep in VPA-models of autism. The results are 
very interesting because, as mentioned in the introduction, GSO is rich in compounds 
with antioxidant effects, and its positive effect seems to be based on this mechanism. 

CONCLUSION 

In the present work we have shown the significant structural disorders manifested in the 
three main phases of sleep in VPA-models of autism: a sharp increase in the incidence of 
superficial slow-wave sleep, a decrease in deep slow-wave sleep incidence with its 
fragmentation by frequent awakenings; excessive development of REM/paradoxical 
sleep. The high preventive efficacy of microencapsulated GSO on the described sleep 
disorders was demonstrated for the first time. 
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Zilis struqturuli cvlilebebi autizmis vpm-modelebSi- 

mikrokafsulirebuli yurZnis wipwis zeTis prevenciuli 

efeqturobis Sefaseba 

xaTuna beJaniSvili1, 2,  neli maRlakeliZe2,  nino rogava2,  

mariam babiloZe2,  nargiz naWyebia2 

1 saqarTvelos teqnikuri universiteti;  2 ivane beritaSvilis eqsperi-

mentuli biomedicinis centri, Tbilisi 

reziume 

kvlevis mizans Seadgenda Zilis struqturuli darRvevebis xasiaTis Sefa-

seba autisturi speqtris darRvevis (asd) cxovelur modelebSi da miRe-

buli cvlilebebis prevenciis gzis Zieba. 

sakiTxi Zalian aqtualuria, radgan asd bavSvebisa da mozardebis mSob-

lebis subieqturi gamokiTxvis safuZvelze naCveneb iqna, rom Zilis dar-

Rvevebi erT-erTi yvelaze Semawuxebeli problemaa. Zilis obieqturi kvle-

vebi Zalze mwiria imis gamo, rom asd bavSvebsa da mozardebs komunikaciis 

didi sirTuleebi aqvT. amitom, aqtualuri gaxda cxoveluri modelebis ga-

moyvana miRebuli Sedegebis adamianebze Semdgomi eqstrapolaciis mizniT. 

erT-erTi winamdebare naSromis aqtualobaa Zilis struqturuli cvli-

lebebis obieqturi Sefaseba valprois mJavas (vpm) gamoyenebiT miRebul 

autizmis modelebSi. 

iTvleba, rom oqsidaciurma stresma da imunurma disfunqciam SeiZleba 

gansazRvros asd-s paTogenezi da misi simZimis xarisxi. imis gamo, rom 
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yurZnis wipwis zeTi mdidaria linolis mJaviT (poliujeri cximovani 

mJava) da oleinis mJaviT (monoujeri cximovani mJava), rac mis antioqsi-

daciur Tvisebebs gansazRvravs, kvlevaSi, biodegradirebad masalaSi Cven 

mier pirvelad iqna gamoyenebuli mikrokafsulirebuli yurZnis wipwis 

zeTis dozirebuli miwodeba da Zilis struqturuli cvlilebebis koreq-

ciaSi misi efeqturobis Seswavla. mikrokafsulireba aris yurZnis wipwis 

zeTis preklinikur eqsperimentul kvlevebSi gamoyenebis erTaderTi gza, 

romelic xarisxiani produqtis kontrolirebad, dozirebul miwodebas 

uzrunvelyofs, rasac didi mniSvneloba eniWeba. 

autizmis vpm-modelebSi, Cven mier aRweril iqna Zilis sami ZiriTadi fa-

zis struqturuli darRvevebi: zerele nel-talRovani Zilis sixSiris mkveTri 

zrda; Rrma nel-talRovani Zilis sixSiris Semcireba, misi fragmentacia 

xSiri SeRviZebebiT da paradoqsuli Zilis gadaWarbebuli ganviTareba. 

pirvelad iqna naCvenebi mikrokafsulirebuli yurZnis wipwis zeTis maRali 

efeqturoba, aRwerili darRvevebis prevenciaSi. 

СТРУКТУРНЫЕ ИЗМЕНЕНИЯ СНА В ВПК-МОДЕЛЯХ АУТИЗМА – 
ОЦЕНКА ПРЕВЕНТИВНОЙ ЭФФЕКТИВНОСТИ МИКРОКАП-
СУЛИРОВАННОГО МАСЛА ВИНОГРАДНЫХ КОСТОЧЕК 

Хатуна Бежанишвили1, 2,  Нели Маглакелидзе2,  Нино Рогава2,   
Мариам Бабилодзе2,  Наргиз Начкебия2 
1 Технический университет Грузии;  2 Центр экспериментальной биомедицины имени 
Иване Бериташвили, Тбилиси 

РЕЗЮМЕ 

Цель исследования состояла в оценке характера нарушений структуры сна на животных 
моделях расстройств аутистического спектра (РАС) и определение способа превенции 
возникающих изменений.Тематика актуальна, так как субъективный опрос родителей детей 
и подростков с РАС показал, что нарушения сна являются одной из самых досадных проб-
лем. Объективные исследования сна очень скудны ввиду того, что дети и подростки с РАС 
испытывают большие трудности в общении. Поэтому стало актуальным разрабатывать 
животные модели, чтобы в дальнейшем экстраполировать полученные результаты на 
человека. Одной из актуальностей настоящей работы является то, что для объективной 
оценки структурных изменений сна исследования проводятся на моделях аутизма, 
полученных с использованием вальпроевой кислоты (ВПК). 

Считается, что окислительный стресс и иммунная дисфункция могут определять патогенез 
и тяжесть РАС. Поскольку масло виноградных косточек (МВК) богато линолевой кислотой 
(полиненасыщенной жирной кислотой) и олеиновой кислотой (мононенасыщенной жирной 
кислотой), которые определяют его антиоксидантные свойства, мы впервые применили 
дозированную доставку МВК, микрокапсулированного в биоразлагаемый стеночный мате-
риал и изучали его эффективность в превенции и/или улучшении структурных нарушений 
сна у ВПК-модели аутизма. Микрокапсулирование МВК в биоразлагаемом псевдобелке 8L6 
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осуществлено нами впервые. Микрокапсулирование – единственный способ использования 
МВК в преклинических экспериментальных исследованиях, обеспечивающий контроли-
руемую дозированную доставку качественного продукта, что имеет большое значение. 

Нами описаны структурные нарушения трех основных фаз сна у ВПК-моделях аутизма: 
резкое увеличение частоты поверхностного медленноволнового сна, снижение частоты 
глубокого медленноволнового сна, его фрагментация с частыми пробуждениями и чрез-
мерное развитие парадоксального сна. Впервые продемонстрирована высокая эффек-
тивность микрокапсулированного МВКв профилактике описанных нарушений сна. 





 

 

 

 

133 

saq. mecn. erovn. akad. macne, biomed. seria, 2023, t. 49, # 4-6 ISSN-0321-1665 
Известия нац. АН Грузии, биомед. серия, 2023, т. 49, № 4-6 
Proc. Georgian Nat. Acad. Sci., Biomed. Series, 2023, vol. 49, No 4-6 

FUTURE PROSPECTS OF NEUROPROTECTIVE TREATMENT OF 
ISCHEMIC STROKE 

Maia Beridze,  Omar Samushia,  Eka Devidze,  Nana Salaridze,  Nino Shubladze,  
Anna Dzamukashvili 

The First University Clinic of Tbilisi State Medical University, Georgia 

Background. Neuroprotective agents in ischemic stroke that are approved to apply are very 
scarce. Though, neuroprotection is very important in patients where the thrombolysis and 
thrombectomy are not used for various reasons. 

Purpose. The present research was aimed to conduct the open labeled, first phase clinical 
investigation of L-lysine Escinate, the agent which showed the neuroprotective features in 
experimental conditions. The main goals of the research were to clear up the safety and 
effectiveness of this medication and adverse events’ rate. 

Subjects and Methods. Totally 30 patients with ischemic stroke have been investigated 
admitted at the First University Clinic Neurological department beyond the therapeutic 
window. Stroke etiology and cerebral blood flow damage were ascertained by TOAST 
Criteria and Oxfordshire Community Stroke Project Classification. The severity of stroke 
was assessed using the NIHSS scale at admission and on the 14th day. The outcome of stroke 
was evaluated by modified Rankin Scale on the 14th day. The infarct region was visualized 
on conventional CT upon admission and on the 14th day. The conventional treatment was 
conducted in all patients plus L-lysine Escinate infusions (10 ml) during 4 consecutive days 
from stroke onset. Statistics was performed using the SPSS 20.0. 

Results. On the 14th day of stroke onset the initial NIHSS was significantly reduced (14.7 SD 
9.8) versus 9.0 (SD 3.2); p < 0.05.The initial infarct volume decreased as well on the 14th day – 
26.4 (SD 5.3) versus 18.6 (SD 4.2); p < 0.05. The mRS on the 14th day amounted 2.5 (SD 1.0) 
indicating the moderate/slight disability. The adverse events total rate achieved 26.7%. 

Conclusion. The L-lysine Escinate seems to be safe, effective medication with low adverse 
event rate. The double blind, placebo controlled clinical trial should be conducted to prove 
the real effectiveness of this medication. 

Key words: stroke, ischemia, thrombolysis, neuroprotection 

Ischemic stroke is still holding the leading positions in mortality and invalidity all over 
the world. According to 2022 data, ischemic stroke incidence amounts 41-297/100000 
cases depending on the economic income of the country. Also, the stroke cases prevail in 
relatively younger (45-64 y) populations compared to 75 and more [5]. This can be 
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explained by overworking and high stress in people of moderate age. The modern 
approved management of stroke includes thrombolysis and thrombectomy. The neuro-
protective treatment is very scarce and is restricted by citicoline and cerebrolysin that are 
applied in stroke mostly in Spain, Austria, Canada, etc. [4, 6]. 

Though, there are some new medications that can be considered as neuroprotective agents 
in acute brain ischemia and are worthy to be investigated in clinical trials. The new 
medication L-lysine Escinate has been researched in experimental studies showing the 
features of membrane-stabilization via decreasing the leakage of vascular walls and the 
swelling in neural tissue. This preparation diminishes the activation of lysosome 
hydrolases, hinders the disintegration of mucopolysaccharides’ of the connective tissue in 
micro vessels. Due to these qualities, the medication can exert the anti-inflammatory, 
immune-corrective and hypoglycemic effects. Is was found that L-lysine Escinate 
suppresses the adhesion of neutrophils, prevents the aggregation of thrombocytes, thus, 
improves the blood rheology, as well [1, 2]. 

We conducted the first phase – opened, pilot clinical research of L-lysine Escinate in 
patients with acute ischemic stroke during March-September of 2022 at the Neurological 
Department of the First University Clinic of Tbilisi State Medical University. 

The main purpose of the study was to evaluate the safety, effectiveness and frequency of 
adverse events of the application of L-lysine Escinate in acute stage of ischemic stroke. 

PATIENTS AND METHODS 

Totally 30 patients – 19 (65%) males, 11 (35%) females were investigated at the Neuro-
logical Department of Tbilisi State Medical University during March-September of 2022. 
The moderate age of the patients amounted 64 (SD-6.7) years. The exclusion criteria from 
the study comprised coma state, Covid-19 infection, thrombolysis. These patients had 
been admitted to the hospital beyond the therapeutic window of ischemic stroke treatment 
with thrombolysis and were not included in thrombectomy, as well. Cerebral blood flow 
damage areas (Table 1) were defined according to Oxfordshire Community Stroke Project 
Classification-OSCP (Gaillard F., Lynch P.J., 1991). The main etiology of stroke (Table 
2) was ascertained by Trial of Org 10172 in Acute Stroke Treatment (TOAST) 
classification (Adams et al., 1993). The other modifiable risk factors that accompany the 
main risks of stroke are enlisted as: Hypertension 27 patients (90%), essential 
thrombocythemia – 2 patients (6.7%), diabetes mellitus – 4 patients (13.3%), smoking 
(more than 20 cigarettes a day) – 15 patients (35%), alcohol abuse – 3 patients (10%), 
obesity – 2 patients (6.7%), cannabinoids abuse – 2 patients (6.7%), systemic lupus – 1 
patient (3.3%), vascular stenosis – 9 patients (30%), coronary angioplasties – 2 patients 
(6.7%) (Table 1). 

The severity of stroke was assessed at admission and on the 14th day by National 
Institution Health Stroke Scale – NIHSS. The functional outcome of stroke was evaluated 
by modified Rankin Scale – mRS on the 14th day. 
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Table 1 

Cerebral blood flow circulation damage areas in ischemic stroke patients 
(according to OSCP – Frank Gaillard, Patrick J. Lynch; 1991) 

TACS (total anterior circulation stroke) 3 patients (10%) 
PACS (partial anterior circulation stroke) 14 patients (46.7%) 
LACS (lacunar stroke) 4 patients (13.4%) 
POCS (posterior circulation stroke) 9 patients (30%) 

All patients were made conventional CT at admission and on the 14th day. All 30 patients 
were treated with standard treatment for stroke: antiaggregant, anticoagulant (low 
molecular weight heparin), fluid infusions according to the heart state (1.5-2) liter 
crystalloids’, antihypertensive agents, statins, antibiotics in case of pulmonal or urinary 
tract infections. Poststroke rehabilitation was the same in all patients consisting of 
massage and treating exercises (Table 2). 

Table 2 

Stroke Etiological classification (TOAST – Adams et al.; 1993) 

Large vessel atherosclerosis 14 patients (46.7%) 
Cardioembolic (atrial fibrillation, valves diseases) 8 patients (26.6%) 
Small vessel occlusion 4 patients (13.4 %) 
Other Etiology 4 patients (13.4%) 
Unknown Etiology 0% 

L-lysin Escinate was given to all patients in the first 24 hours from stroke onset and in the 
following 4 days. The infusions amounted 2 ampules – 10ml (10 mg) medication 
dissolved in 200 ml of 0.9% NaCl applied intravenously with low speed drops. The 
average hospital stay was 15 (SD – 2.5) days. 

Statistics was done using the Statistical Package for Social Sciences SPSS 20.0. Student’s 
T-paired test and ANOVA analysis were used to compare the means for normally 
distributed continuous variables, p value < 0.05 was considered to be significant. 

RESULTS 

The mean severity of ischemic stroke in patients at admission was NIHSS = 14.7 (4.8). 
One patient with territorial infarction was shifted to the Reanimation department and died 
on 9th day developing renal insufficiency, acute pneumonia and coma state. The NIHSS 
on the 14th day of stroke was 9.0 (3.2) (Table 3). On the 14th day of stroke onset modified 
Rankin Scale amounted mRS = 2.5 (SD 1.0) that indicated the light/moderate disability. The 
infarct volume at admission, within 24 hours from stroke onset was 26.4 (SD 5.3) mm3, 
while the second CT done on the 14th day showed the infarct volume 18.6 (SD 4.2) mm3, 
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p < 0.05. The adverse events totally comprise 26.7%, among them generalized seizures – 2 
patients (10%), chronic anemia – 2 patients (6.7%), urinary tract infections – 1 patient (3.4%), 
psychotic disorders – 1 patient (3.4%), acute pneumonia – 1 patient (3.4%). 

Table 3 

Comparison of stroke severity and infarct volume 
in 24 hours and 14th day of stroke onset 

NIHSS 
(24h) 

NIHSS 
(14th day)  P Infarct volume 

(24 h) 
Infarct volume 

(14th day)  P  

14.7 (4.8) 9.0 (3.2)  < 0.05 26.4 (SD 5.3) mm3 18.6 (SD 4.2) mm3   < 0.05 

DISCUSSION 

This pilot clinical research of L-lysine Escinate in patients with acute ischemic stroke 
showed no safety problems toward this new medication application. The efficiency of 
treatment was approved by reduction of infarct volume on the 14th day from stroke onset 
and clinical improvement of patients confirmed by the decrease of the NIHSS scale. 
Otherwise, this improvement can be due to conventional treatment of stroke and not 
exactly due to L-lysine Escinate. Though, it is true to say that all 29 patients with 
different severity of stroke and various risk factors had a benefiting course of the disease 
from such kind of treatment that usually does not happen so equally. The mRS in all these 
patients on the 12th day of treatment was indicative to the light/moderate disability that is 
also beneficial for patients and their care givers as well. The adverse events rate totally 
comprise 26.7% that is relatively low if envisage the initial severity of stroke in these 
patients. It can be supposed that L-lysine Escinate aids to the brain ischemia recovery by 
anti-aggregative, rheological, anti-swelling and anti-oxidant qualities [3} and deserves the 
more attention to be deeply investigated in clinical trials. 

CONCLUSION 

The further placebo controlled double blind trials are required to prove the neuropro-
tective effect of L-lysine Escinate in acute ischemic stroke. 
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iSemiuri insultis neiroproteqciuli mkurnalobis 

momavlis perspeqtivebi 

maia beriZe,  omar samuSia,  eka deviZe,  nana salariZe,   

nino SublaZe,  ana ZamukaSvili 

Tbilisis saxelmwifo samedicino universitetis pirveli sauniver-

siteto klinika 

reziume 

neiroproteqtoruli agentebis CamonaTvali, romelnic gamoiyeneba iSe-

miuri insultis samkurnalod, Zalian mwiria. Tumca, neiroproteqcia iSe-

miuri insultebis dros Zalian mniSvnelovania pacientebSi, sadac sxva-

dasxva mizezebis gamo Trombolizisi an Trombeqtomia ver tardeba. 

mizani. pacientebSi iSemiuri insultiT Ria, pirveli fazis klinikuri 

kvlevis Catareba preparat L-lizin escinatiT, romelsac aRmoaCnda neiro-

proteqtoruli Tvisebebi, eqsperimentul kvlevebSi ZiriTadi amocanebi iyo 

preparatis usafrTxoebis, efeqturobis da gverdiTi movlenebis sixSiris 

dadgena. 

pacientebi da meTodebi. gamokvleul iqna 30 pacienti mwvave iSemiuri 

insultiT, romelnic klinikaSi moxvdnen Terapiuli fanjris gareT. in-

sultis etiologia da sisxlis mimoqcevis moSlis auzi dadgenil iqna 

TOAST da Oxfordshire Community Stroke Project klasifikaciiT. insultis simZime 

klinikaSi moxvedrisas da me-14-e dRes Sefasda NIHSS SkaliT, xolo 

invalidobis xarisxi – insultidan me-14-e dRes Sefasda rankinis modifi-

cirebuli SkaliT (mRS). infarqtis moculoba kompiuteruli tomografiiT 

fasdeboda pacientis klinikaSi Semosvlisas da me-14-e dRes. pacientebs 

CautardaT miRebuli mkurnaloba plius L-lizins escinatis intravenuri 

infuzia pirvel 4 dRes insultis ganviTarebidan. statistika Catarda 

SPSS-20.0-is saSualebiT. 

Sedegebi. insultis ganviTarebidan me-14-e dRes sawyisi NIHSS mniSvnelov-

nad iyo Semcirebuli – 14.7 (SD 9.8) versus 9.0 (SD 3.2); p < 0.05. kt-ze tvinis 

infarqtis moculoba aseve Semcirebuli iyo sawyis monacemTan SedarebiT – 

26.4 (SD 5.3) versus 18.6 (SD 4.2); p < 0.05; insultis me-14-e dRes mRS aRwevda 2.5 

(SD 1.0), rac miuTiTebda saSualo / msubuq invalidobaze. gverdiTi movle-

nebis jamuri procenti ar aRemateboda 26.7%-s. 

daskvna. L-lizinis escinati aris usafrTxo da efeqturi medikamenti gver-

diTi movlenebis dabali maCvenebliT. saWiroa ormagi brma, placebo kon-

trolirebadi kvlevis Catareba, raTa damtkicdes preparatis realuri 

efeqti iSemiuri insultebis dros. 
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ПЕРСПЕКТИВЫ ЛЕЧЕНИЯ ИШЕМИЧЕСКОГО ИНСУЛЬТА 
С ИСПОЛЬЗОВАНИЕМ НЕЙРОПРОТЕКЦИИ 

Майя Беридзе,  Омар Самушия,  Ека Девидзе,  Нана Саларидзе,   
Нино Шубладзе,  Анна Дзамукашвили 

Первая университетская клиника Tбилисского государственного медицинского уни-
верситета 

РЕЗЮМЕ 

Как известно, весьма ограничено количество нейропротекторов, разрешенных к приме-
нению в острой фазе ишемического инсульта. Тем не менее, нейропротекция очень важна у 
пациентов, которым тромболизис и тромбэктомия противопоказаны по разным причинам. 

Целью данной работы явилось провести клиническое исследование начальной фазы с при-
менением препарата L-лизин эсцинат при ишемических инсультах, который показал нейро-
протекторные свойства в экспериментальных условиях. Основной задачей было уста-
новление безопасности и эффективности препарата, а также частоты нежелательных 
побочных явлений. 

Пациенты и методы. Обследовано 30 пациентов с ишемическим инсультом за пределами 
терапевтического окна, лечившиеся в неврологическое отделение Первой университетской 
клиники Тбилисского государственного медицинского университета. Этиология инсульта и на-
рушение мозгового кровотока были оценены в соответствии с критериями TOAST и классифи-
кацией проекта по борьбе с инсультом в Оксфордшире (Oxfordshire Community Stroke Project). 
Тяжесть инсульта при поступлении и на 14-ые сутки оценили по шкале NIHSS. Степень инва-
лидности на 14-ый день оценили по модифицированной шкале Ранкина (mRS). Обьем инфаркта 
мозга установили применением компьютерной томографии при поступлении и на 14-ый день. У 
всех пациентов проводилось стандартное лечение плюс инфузия L-лизина эсцината (10 мл) в 
течение 4 дней подряд от начала инсульта. Статистика выполнялась с использованием SPSS 20.0. 

Результаты. На 14-ый день от развития инсульта начальный NIHSS был существенно 
понижен – 14.7 (SD 9.8) против 9.0 (SD 3.2); p < 0.05. Обьем инфаркта также уменьшался по 
сравнению с начальными данными – 26.4 (SD 5.3) против 18.6 (SD 4.2); p < 0.05. На 14-ый 
день инсульта mRS достигал 2.5 (SD 1.0), что указывало на средне-легкую тяжесть 
инвалидности. Общий процент побочных явлений не превышал 26.7%. 

Заключение. L-лизин эсцинат является безопасным и эффективным медикаментом с низким 
показателем побочных явлений. Необходимо провести двойное слепое, плацебо контролируемое 
исследование для потверждения реального эффекта препарата при ишемических инсультах. 
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kuW-nawlavis traqtis polipebi, polipozTan 

asocirebuli sindromebis diagnostika da marTva 

bavSvebSi, klinikis gamocdileba 

nikoloz buaZe,  avTandil kutubiZe,  merab buaZe 

Tbilisis saxelmwifo samedicino universiteti, g. Jvanias sax. pe-
diatriis akademiuri klinika 

kuW-nawlavis traqtis polipebi lorwovani garsis keTilTvisebiani warmo-

naqmnebia, romlebic mkurnalobis gareSe SeiZleba avTvisebianSi gadaizardon. 

1984 wlidan klinikas aqvs endoskopiuri mkurnalobis gamocdileba: sayla-

pavis polipebiT – 11 pacienti, kuWis polipebiT – 21 pacienti, Tormetgoja 

nawlavis polipebiT – 11 pacienti. 

msxvili nawlavis polipebi – 4150 (reqtaluri – 2290 (60%), sigmoiduri – 

1045 (30%), daswvrivi kolinji – 146 (4%), ganivi kolinji – 90 (3,5%), 

aswvrivi da brma nawlavi – 78 (2,5%). polipebis 85% iuveniluri iyo. sul 

Catarebuli 4150 endoskopiuri polipeqtomiidan 3362 (81%) erTeuli po-

lipia, xolo 788 (19%) – mravlobiTi. 
iuveniluri polipozis sindromi (peitc-iegersis sindromi) SMAD 4 genis 

mutacia – 1 SemTxveva. pirveli operacia reqtaluri sisxldenis gamo Catarda 

1.9 wlis asakSi. msxvili nawlavis sxvadasxva nawilebidan aRmoCenili da 

endoskopiurad mokveTil iqna 9 polipi, histologiuri kvleviT iuveniluri 

polipebi: igive pacienti 3.3 wlis – 10 polipis ganmeorebiTi polipeqtomia 

msxvili nawlavSi, mesamed – Zlieri sisxldenis gamo 6.8 weliwadSi – aRmoCnda 

axali 75 polipi msxvili nawlavis sxvadasxva nawilebSi. Catarda 22 didi 

zomis sisxlmdeni polipis polipeqtomia. sisxli gaigzavna genetikur kvle-

vaze, dadginda genis mutacia (peitc-iegeris singromi), romlis malignizaciis 

riski iyo 100%. aRniSnulis gamo, 12 wlis asakSi Catarda totaluri ko-

leqtomia transanaluri midgomiT, daido ileo-analuri anastomozi. ope-

raciidan 5 wlis Semdeg Tormetgoja nawlavidan mokveTilia 6 polipi, 

anastomozis zeviT Camotanili TeZos nawlavidan – 30 polipi (operaciamde 12-

gojasa da TeZos nawlavSi polipebi ar aRiniSneboda). totalur koleqto-

miamde da mis Semdeg pacients sul Cautarda 96 polipis endoskopiuri po-

lipeqtomia (Tormetgoja nawlavi, terminaluri ileumi, msxvili nawlavi). 

bavSvebSi kuW-nawlavis traqtis polipebis endoskopiuri polipeqtomia 

aris radikaluri da ualternativo meTodi, magram mravlobiTi polipebis 
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SemTxvevaSi histologiuri gamokvlevis Semdeg aucilebelia genetikuri 

kvlevis Catareba, raTa gamoiricxos genetikuri mutacia, rac 

malignizaciis prevencia iqneba. 

sakvanZo sityvebi: kuW-nawlavis traqtis polipebi bavSvebSi, endoskopiuri 

polipeqtomia, iuveniluri polipozuri sindromis radikaluri mkurnaloba 

kuW-nawlavis traqtidan sisxldenebis erT-erTi gamomwvevi mizezia 

polipebi, romlebic SesaZlebelia ganviTardes traqtis nebismier 

nawilSi. 

polipi klinikur-anatomiuri terminia da aRniSnavs keTilTvisebian 

simsivnur warmonaqmns, romelic izrdeba lorwovani garsidan. 

etiologia da paTogenezi ucnobia. polipis warmoqmnis sawyis 

stadiaSi xdeba nawlavis lorwovani garsis anTeba da dawyluleba, 

romelsac Tan sdevs nawlavis jirkvlebis sadinrebis daxSoba, ris 

Sedegad jirkvali ganicdis proliferacias, itoteba da izrdeba 

zomaSi. yalibdeba granulaciuri qsovilis masa. procesis mimdina-

reobisas nawlavis peristaltikis da fekaluri masebis pasaJis 

Sedegad warmoiqmneba mkvebavi fexi, romelic mdidaria sisxlZar-

RvebiT da warmoadgens lorwovanis nakecs. polipis granulaciuri 

qsovili fibrozs ganicdis. gadidebuli jirkvlebi wyluldeba, 

maTSi grovdeba lorwo, warmoiqmneba kistebi, romlebic enacvleba 

polipis stromas. 

polipebis arseboba klinikurad kuW-nawlavis traqtidan sisxlde-

niT vlindeba. sisxli alisferia, SeiZleba iyos koltebis saxiT, 

defekaciis aqtis dros an misi damTavrebis Semdeg. yabzobis fonze 

sisxldena masiuri xdeba, xSir SemTxvevaSi lorwovanTan erTad, 

ris gamoc aseT avadmyofebs uSedegod mkurnaloben somatur sta-

cionarebSi qronikuli wylulovani kolitis da nawlavuri infeq-

ciis diagnoziT. 

nawlavis polipebs yvelaze xSirad vxvdebiT 3-6 wlamde asakis bav-

SvebSi. SedarebiT iSviaTad 3 wlamde asakis bavSvebSic. Cveni mona-

cemebiT, polipebi TiTqmis 2-jer ufro xSirad gvxvdeba vaJebSi, 

vidre gogonebSi. 

masala da meTodebi 

klinikaSi kuW-nawlavis traqtis endoskopiuri mkurnalobis ga-

mocdileba 1984 wlidan arsebobs. sul Catarebulia: saylapavidan – 

11 pacients, kuWis polipebi – 21 pacients, maT Soris peitc-iegeris 

sindromiT, 12-goja nawlavis polipeqtomia – 11 SemTxvevaSi. poli-
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pebis sixSire da gavrceleba gacilebiT izrdeba msxvil nawlavSi, 

romlis endoskopiuri polipeqtomia Catarebuli aqvs 4150 pacients. 

lokalizaciis mixedviT, polipebi swor nawlavSi mxolod 2290 iyo 

(60%), sigmoidur nawlavSi – 1045 (35%), daswvriv kolinjSi – 146 

(4%), ganivSi – 90 (3%), aswvrivSi da brma nawlavSi – 78.8 (2,8%) 

SemTxvevebSi. polipebis 85% iuveniluri aRmoCnda. 

miuxedavad imisa, rom erTeul iuvenirul polipebs ar gaaCnia mid-

rekileba malignizaciisken, maTi mocileba aucilebelia. opera-

ciuli meTodika damokidebulia imaze, Tu ra simaRleze da ra 

raodenobiT arian isini ganlagebuli. 

qirurgiuli mkurnalobis arsenalSi Sedis polipis (polipebis) 

eleqtrokoagulacia fibroskopis saSualebiT. endoskopiuri polip-

eqtomia bavSvebSi tardeba zogadi anesTeziis qveS. vizualurad 

iuveniluri polipi zomiT 1-dan 3 sm-mde warmoadgens sferuli 

formis simsivnur warmonaqmns, romelzec aris lorwovan-fibrinuli 

nadebebi, mikroabscesebi, wylulovani defeqtebi da warmoadgenen 

sisxldenis wyaros (sur. 1). 

       
sur. 1. msxvili nawlavis polipebi 

polips SeiZleba hqondes grZeli an farTo fexi. endoskopiuri 

polipeqtomiis dros polipebs, romlebsac aqvT grZeli fexi, 

gadaedeba yulfiani eleqtrodi TavTan axlos da fiqsirdeba ise, 

rom koagulaciis procesSi polipi ar exebodes nawlavis kedels, 

radgan is eleqtrogamtaria da misma Sexebam nawlavis kedelTan 

SeiZleba gamoiwvios kedlis damwvroba da perforacia. 

koagulaciis xangrZlivoba damokidebulia polipis fexis sisqeze, 

procesi mTavrdeba polipis mokveTiT da sruli hemostaziT. 
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sur. 2. msxvili nawlavis mravlobiTi da erTeuli polipebi 
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teqnikurad ufro rTuli Casatarebelia farTo fexiani polipis mo-

kveTa. yulfiani eleqtrodi edeba lorwovani garsidan 0.5 sm-ze ise, 

rom eleqtrodis yulfSi ar moxvdes nawlavis lorwovani garsi. 

polipi fiqsirdeba, misi sxeulisgan iqmneba cru fexi, romelzec 

xdeba polipis koagulacia da mokveTa. mokveTili polipis adgilze 

rCeba fufxi, romelic 3-4 kviris Semdeg srul epiTelizacias ganicdis. 

endoskopiuri polipeqtomia warmoadgens mkurnalobis radikalur 

da saimedo meTods, romelic amcirebs laparatomiebis ricxvs da 

mis garTulebebs. 

 
sur. 3. aswvrivi kolinjis didi zomis sisxlmdeni polipi 

gansakuTrebiT sayuradReboa polipoidur sindromTan asocirebuli 

paTologiebi, romlebsac malignizaciis maRali xarisxi aqvT. erT-

erTia iuveniluri generalizebuli polipozis sindromi, romlis 

malignizaciis riski 100 %-ia. 

1 wlis da 9 Tvis pacienti moTavsda klinikaSi kuW-nawlavis traq-

tidan sisxldenis diagnoziT, daudasturda msxvili nawlavis 9 po-

lipi nawlavis sxvadasxva nawilebSi (sigmoiduri, daswvrivi, ganivi 

da aswvrivi kolinji). Catarda yvela polipis endoskopiuri mo-

kveTa. igive pacients 3 wlis da 3 Tvis asakSi kvlav hqonda 

ganmeorebiTi sisxldenebi. endoskopiurad msxvili nawlavis sxva-
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dasxva nawilebSi aRiniSna 10 axali polipi, yvela polipi moikveTa. 

mesame hospitalizacia 6 wlis da 8 Tvis asakSi – msxvil nawlavSi 

hqonda 75 axali polipi, Catarda 25 didi zomis sisxlmdeni polipis 

endoskopiuri polipeqtomiebi. 

 
sur. 4. msxvili nawlavis didi zomis mravlobiTi polipebi mokveTamde da 

mokveTis Semdeg, romlebic warmoadgenen sisxldenis wyaros 

mcire zomis arasisxlmden 50 polips ar Catarebia endoskopiuri po-

lipetqomia, isini datovebuli arian dinamikaSi dakvirvebis qveS. 

gazrdis SemTxvevaSi maTac CautardebaT polipeqtomia. 

 
sur. 5. warmodgenilia 2-dan 3 sm-mde mokveTili polipebi  



 

 

 

 

145 

 
sur. 6. histologiuri kvleva miuTiTebs iuveniluri polipis arsebobaze 

genetikuri kvlevis laboratoriaSi dadginda, rom pacients aqvs 

SMAD 4 genis mutacia, romelic aris generalizebuli iuveniluri 

polipozis mizezi, malignizaciis riski TiTqmis 100%-ia da moi-

Txovs radikalur operaciul mkurnalobas. 

transanaluri msxvili nawlavis CamotaniTi operacia (Pull-through) 
warmoebulia 1 etapad. anastomozi analuri xazidan – 2-2.5 sm. 

 
sur. 7. transanaluri msxvili nawlavis Camotana. ileo-analuri ana-

stomozi 

pacients yvela endoskopiuri polipeqtomiis win imave anesTeziis 

qveS jer utardeboda gastroduodenoskopia da Semdeg kolono-

skopia, raTa kuW-nawlavis zeda nawilebSi gamoricxuli yofiliyo 

polipebis arseboba. igive Catarda koleqtomiis operaciis winac. 

damatebiT aseve daTvalierda koleqtomiis Semdeg Camosatani TeZos 

nawlavis sanaTuri. polipebi TeZos nawlavSi da kuW-Tormetgoja 

nawlavSi ar iyo. 
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operaciidan 5 wlis Semdeg pacienti kvlav Semovida sisxldeniT. Ca-

tarda zeda da qveda endoskopiebi. ukve 12-gojaSi aRmoCnda 6 axali 

polipi, kuWSi – mravlobiTi polipebi. TormetgojaSi moikveTa 

eqvsive polipi. kuWidan moikveTa 5 milimetrze didi zomis polipebi. 

 
sur. 8. kuWisa da 12-goja nawlavis polipebi, Catarda endoskopiuri polip-

eqtomiebi 

 
sur. 9. TeZos nawlavis polipebi, anastomozidan 30 sm da proqsimalurad 
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erTi sedaciis qveS gastroduodenoskopiis Semdeg Catarda ano-

ileoskopia daaxloebiT 50 sm-ze ileo-analuri anastomozis ope-

raciidan 5 wlis Semdeg warmodgenilia anusidan 30 sm Camotanil 

TeZos nawlavSi sxvadasxva zomis axali polipebi, romlebic 

operaciis win ar iyo nanaxi. TeZos nawlavis yvela 25 aRniSnul 

polips Cautarda endoskopiuri polipeqtomiebi, 30 sm-is zeviT 

vizualirdeba mcire zomis hiperplaziebi, romlebic am etapze 

saWiroeben mxolod endoskopiur kontrols. 

daskvna 

rodesac pacients aReniSneba mravlobiTi polipebi, naCvenebia 

endoskopiuri operaciisa da morfologiuri kvlevis Semdeg 

Catardes genetikuri kvleva, rom moxdes malignizaciis prevencia 

da ganisazRvros mkurnalobis taqtika. 
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ДИАГНОСТИКА И ЛЕЧЕНИЕ ПОЛИПОВ ЖЕЛУДОЧНО-КИШЕЧНОГО 
ТРАКТА И СИНДРОМОВ, СВЯЗАННЫХ С ПОЛИПОЗОМ, У ДЕТЕЙ. 
ОПЫТ ЕДИНОГО ЦЕНТРА 

Николоз Буадзе,  Автандил Кутубидзе,  Мераб Буадзе 

Тбилисский государственный медицинский университет;  Педиатрическая академи-
ческая клиника им. Г. Жвания, Грузия 

РЕЗЮМЕ 

Полипы желудочно-кишечного тракта представляют собой разрастания слизистой оболочки, 
которые при отсутствии лечения могут подвергаться злокачественному перерождению. 

С 1984 г. в клинике имеется опыт полипов пищевода – 11, полипов желудка – 21 больной 
(синдром Пейтца-Егерса – 2 случая), полипов двенадцатиперстной кишки – 11. 

Полипы толстой кишки – 4150 (ректальные – 2290 (60%), сигмовидные – 1045 (30%), 
нисходящая ободочная кишка – 146 (4%), поперечная ободочная кишка – 90 (3.5%), 
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восходящая ободочная кишка и слепая кишка – 78 (2.5%), 85% полипов были юве-
нильными. В 4150 случае проведена эндоскопическая полипэктомия: 3362 (81%) – 
одиночные, 788 (19%) – множественные. 

Синдром ювенильного полипоза – мутация генов SMAD 4 – 1 случай. Ребенок 1.9 лет – 
ректальное кровотечение, эндоскопическая полипэктомия 9 полипов толстой кишки. Тот же 
ребенок в возрасте 3.3 года – повторная полипэктомия 10 полипов в разных отделах толстой 
кишки. Третий слуай в 6.8 лет – 75 полипов в разных отделах толстой кишки. Выполнена 
полипэктомия 22 крупных кровоточащих полипов, генетическое исследование – мутация 
генов. В 12 лет – тотальная колэктомия – трансанальная Pull-Trough, илео-анальный 
анастомоз. Наблюдение через 5 лет после операции: из двенадцатиперстной кишки удалено 
6 полипов, из нисходящей подвздошной кишки – 30 полипов. Этому пациенту до и после 
тотальной колэктомии была выполнена эндоскопическая полипэктомия 96 полипов 
(двенадцатиперстная кишка, терминальный отдел подвздошной кишки, толстая кишка). 

Выводы. Множественные полипы требуют эндоскопической резекции с последующим 
гистологическим исследованием. Необходимо провести генетическое исследование для 
определения тактики радикального лечения, предотвращающего малигнизацию. 

GASTROINTESTINAL POLYPS AND POLYPOSIS RELATED SYNDROMES 
DIAGNOSIS AND MANAGEMENT IN CHILDREN. 
SINGLE CENTER EXPERIENCE 

Nikoloz Buadze,  Avtandil Kutubidze,  Merab Buadze 

Tbilisi State Medical University, G. Zhvania Pediatric Academic Clinic, Tbilisi, Georgia 

SUMMARY 

Gastrointestinal polyps are mucosal overgrowths that, if unchecked, can undergo malignant 
transformation. Since 1984 our clinic has the experience of esophageal polyps – 11 cases, gastric 
polyps – 21 patients (Peutz-Jeghers syndrome – 2 cases), duodenal polyps – 11, colonic polyps – 
4150 (rectal – 2290 (60%), sigmoid – 1045 (30%), descending colon – 146 (4%), transverse colon – 90 
(3.5%), ascending colon and caecum – 78 (2.5%). Endoscopy polypectomy was performed in 4150 
cases, 3362 (81%) were single, 788 (19%) – multiple. 85% of the polyps were juvenile. 

Juvenile polyposis syndrome – mutation of SMAD 4 genes – 1 case. 1.9 years old child – rectal 
bleeding, endoscopic polypectomy of 9 colon polyps, 3.3 years old child – repeated polypectomy 
of 10 polyps in different parts of the colon. 6.8 years old child – 75 polyps were observed in 
different parts of the colon. Polypectomy of 22 large-sized bleeding polyps has been done, genetic 
investigation – mutation of genes. At 12 years age – total colectomy – transanal endorectal pull-
through, Ileo-anal anastomosis. 5 years post operation follow up, 6 polyps were removed from the 
duodenum, 30 polyps from descending ileum. Before and after total colectomy this patient 
underwent endoscopic polypectomy of 96 polyps (duodenum, terminal ileum, colon). 

Conclusion. Multiple polyps demand endoscopic resection followed by histological examination. 
A genetic investigation must be performed to determine tactics of radical treatment that prevent 
malignization. 
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nawlavuri invaginacia bavSvebSi, diagnostikisa da 

mkurnalobis ganviTarebis etapebi 

klinikis gamocdilebiT 

nikoloz buaZe,  avTandil kutubiZe,  merab buaZe 

Tbilisis saxelmwifo samedicino universiteti, g. Jvanias sax. pe-
diatriis akademiuri klinika 

invaginacia aris seriozuli mdgomareoba, rodesac nawlavi CaeWedeba 

distalurad mdebare nawlavSi, rac iwvevs nawlavis gauvalobas. invagi-

nacia ZiriTadad viTardeba 4 Tvidan 1.5 wlamde asakis bavSvebSi, rac 

ganpirobebulia kuW-nawlavis traqtis anatomiuri da fiziologiuri Tavi-

seburebebiT. 

axali teqnologiebis ganviTarebasTan erTad Cvens klinikaSi invaginaciis 

diagnostikisa da mkurnalobis meTodebma bavSvTa mkurnalobaSi evolucia 

ganicada. 1985 wlamde konservatiuli mkurnaloba daavadebis dawyebidan 

pirvel 24 saaTSi moicavda rentgenologiuri kontrolis qveS msxvil 

nawlavSi haeriT an bariumis kontrastis Seyvanas wneviT, araefeqturobis 

SemTxvevaSi – Ria wesiT qirurgiul operacias. 1985-2012 wlebSi Catarda 

fibroendoskopia, dezinvaginacia warmatebiT Catarda 68 pacientze. 

2012 wlidan viyenebT konservatiuli mkurnalobis axal meTods – eqo-

skopiis kontrolis qveS msxvil nawlavSi hidrostatikur reduqcias. Cveni 

gamocdilebiT, 17 pacientidan warmatebas mivaRwieT 14 SemTxvevaSi (82.3%), 3 

pacients Cautarda laparoskopiuli dezinvaginacia. pacientebis saSualo 

asaki iyo 10 Tve (6-dan 18 Tvemde). laparoskopia utardebaT pacientebs, 

romlebSic daavadebis xangrZlivoba 24 saaTze meti iyo. 

sami trokaris teqnika gamoiyeneboda yvela SemTxvevaSi. pacientebSi aRi-

niSneboda ileocekaluri invaginacia. arc erT pacients ar dasWirda naw-

lavis rezeqcia. apendeqtomia gakeTda yvela SemTxvevaSi. 

sakvanZo sityvebi: invaginacia bavSvebSi, hidrostatikuri meTodiT mkur-

naloba eqoskopiis kontrolis qveS, laparoskopiuli dezinvaginacia 

invaginacia aris paTologia, romlis dros nawlavi CaeWedeba axlo-

mdebare nawlavis sanaTurSi, rac iwvevs nawlavTa gauvalobas. 2 
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wlamde asakis bavSvebSi nawlavTa gauvalobis saxeTa Soris inva-

ginacias sixSiriT pirveli adgili ukavia. es daavadeba saqarTve-

loSi daaxloebiT 7-8 SemTxvevaSi gvxvdeba erT wlamde asakis 

yovel 1000 bavSvze. drouli diagnostikiT da Sesabamisi mkurna-

lobis SemTxvevaSi sikvdilianobis maCvenebeli 1%-ze naklebia. 

saTanado Carevis dagvianebis SemTxvevaSi daavadeba letaluri 

SedegiT mTavrdeba. nawlavTa invaginacia upiratesad 4-5 Tvidan 1.5 

wlis asakamde bavSvebSi viTardeba, rac ganpirobebulia kuW-nawla-

vis traqtis anatomiur-fiziologiuri TaviseburebiT: brma nawlavsa 

da TeZos nawlavis sanaTurTa Soris SeusabamobiT, kerZod, bauginis 

sarqveli ganieri da funqciurad Camouyalibebelia, ris gamoc igi 

nawlavis sanaTurs srulad ver xuravs. sakmarisia raime xel-

Semwyobi faqtoris warmoSoba, rogoricaa kuW-nawlavis traqtis sa-

kvebiT gadatvirTva, Txieridan SedarebiT uxeS sakvebze gadasvla, 

damatebiTi sakvebis araswori micema, dispepsia, dizenteria da a.S., 

raTa moxdes nawlavTa motorikis gaZliereba, kunTebis koordina-

ciis moSla da invaginaciis ganviTareba. 

2 wlis asakis zeviT invaginaciis gamomwvevi mizezi SeiZleba iyos 

mekelis divertikuli, nawlavTa polipebi, simsivneebi, romlebic 

meqanikurad moqmedeben da iwveven nawlavis proqsimaluris CaWedvas 

distalurSi. literaturis monacemebiT, invaginacia ufro metad 

gvxvdeba biWebSi. amas adasturebs Cveni monacemebic, sadac Se-

fardeba biWebsa da gogonebs Soris aris 3:2. 

klinikuri gamovlinebis mixedviT gamoyofen mwvave da recidiul 

formebs. bavSvTa asakSi invaginacia 99%-Si mwvave mimdinareobiT xa-

siaTdeba. erTeul SemTxvevebSi aRiniSneba morecidive forma, ro-

melic operaciisSemdgom periodSi viTardeba. 

 
                 a.               b.                    g.                   d. 

sur 1. invaginaciis saxeebi: a – ileocekaluri, b – brma nawlavisa da 

apendiqsis Canergva msxvilSi, g – wvrili nawlavis Canergva wvrilSi, d – 

msxvili-msxvilSi 
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nawlavis Canergvis formis mixedviT arCeven Semdegi saxis inva-

ginaciebs: wvrili nawlavebis invaginacia (5.1%); iliocekaluri in-

vaginacia (TeZo-kolinjis da brma nawlav-kolinjis formebi (91.2%), 

msxvili nawlavis invaginacia (3.2%), iSviaTi formebi (0.5%). 

klinika 

Cvili asakis bavSvebSi Zalze damaxasiaTebelia invaginaciis klini-

kuri gamovlineba da mkveTrad Camoyalibebuli simptomebiT gamoir-

Ceva. daavadeba iwyeba uecrad, mas aqvs mkveTri SeteviTi xasiaTis 

tkivili muclis areSi, pirRebineba, mogvianebiT sisxliani gamona-

deni lorwosTan erTad. pirRebineba refleqsuri xasiaTisaa, Semdeg 

Rebineba naRvlovani xdeba. pirveli klinikuri niSania SeteviTi 

xasiaTis Zlieri tkivili, romelic grZeldeba 5-10 wuTi. Semdeg 

tkivili qreba. 15-20 wuTis Semdeg meordeba igive klinikuri 

simptomokompleqsi, Setevis xangrZlivoba matulobs, SetevaTa So-

ris intervali mcirdeba, rasac Tan erTvis sisxldena nawlavebidan. 

invaginaciis dros qvemoT mdebare nawlavis sanaTurSi CaeWedeba 

zemoT mdebare nawlavi. peristaltikis dros nawlavi ufro Rrmad 

inergeba, mravalcilindriani xdeba. nawlavis kedelTan erTad 

iWedeba jorjali da sisxlZarRvebi, sisxli gubdeba, nawlavis 

kedeli sisxliT ivseba, Supdeba. kapilarTa mTlianoba irRveva da 

sisxlCaqcevebi viTardeba. yoveli peristaltikuri talRa tkivilis 

reaqcias iwvevs. nawlavis sanaTurSi gamoiyofa lorwo da sisxli, 

romelic swori nawlavidan gareT gamodis. sisxli SeiZleba iyos 

alisferi, Sededebuli muqi koltebis saxiT. sisxliani gamonadeni 

Zalze damaxasiaTebeli simptomia da gamoxatuli aqvs avadmyofTa 

97%-s. nawlavTa invaginaciis dros sisxldena gansakuTrebiT xSiria 

erT wlamde asakis bavSvebSi. 

daavadebis dasawyisSi muceli rbilia, peritonealuri movlenebi ar 

aRiniSneba. marjvena neknTa rkalis qvemoT an Wipis midamoSi Sua 

xazze xSirad isinjeba Zexviseburi simsivnuri warmonaqmni. daava-

debis progresirebasTan erTad invaginati adgilmdebareobas icvlis. 

igi SeiZleba muclis marcxena naxevarSi gadavides da sigmoiduri 

kolinjis saproeqcio areSi isinjebodes. bimanualuri gasinjviT 

invaginats xSirad nawlavTa maryuJebs Soris simsivnuri konglome-

ratis saxiT SevigrZnobT. 

ukana tanidan TiTiT gasinjva invaginaciis damaxasiaTebel kidev 

erT niSans aRmoaCens – es aris ampulis sicariele ganavlovani ma-

sebisgan. iSviaT SemTxvevebSi grZeli jorjlis arsebobisas inva-

ginati swor nawlavSi Camodis da gareT gamodis ukana tanidan. 
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im SemTxvevaSi, Tu invaginaciis diagnozi droze ver iqna dasmuli, 

daavadeba progresirebs. viTardeba mZime toqsikozis da eqsikozis 

suraTi, gamoixateba mkveTri peritonealuri movlenebi. avadmyofs 

SeteviTi tkivili aRar aReniSneba nawlavTa parezis, misi trofikis 

moSlis da nawlavis CaWedili nawilis nekrozis gamo. muclis wina 

kedlis daWimvis Sedegad Zexviseburi simsivnuri warmonaqmni aRar 

isinjeba. 

muceli Seberili da xSirad daWimulia. avadmyofi airebze da 

ganavalze ar gadis. ukana tanidan muqi feris sisxli aRiniSneba, 

maja gaxSirebulia, zogjer Zafiseburi. gamoxatulia toqsikosep-

tiuri mdgomareoba. 

msxvili nawlavis invaginacia Zalze iSviaTia, daavadeba SeteviTi 

xasiaTis tkiviliT iwyeba, rasac Tan ar axlavs Rebineba. klinikuri 

suraTi nela viTardeba. sisxliani ganavali pirvel stadiaSive Cndeba. 

xSirad invaginati marcxena TeZos fosoSi isinjeba. ukana tanidan 

TiTiT gasinjvisas TiTqmis yovelTvis isinjeba invaginatis Tavi [1]. 

klinikuri masalis analizi da Sedegebi 

nawlavis invaginaciis Tanamedrove meTodebiT diagnostikisa da 

mkurnalobis miniinvaziuri meTodebis danergvisas paralelurad 

gaanalizda saarqivo masalac klinikaSi Catarebuli invaginaciis 

diagnostikisa da mkurnalobis garkveul periodSi, romlebic 

icvleboda etapebis mixedviT. aRniSnuli ganpirobebuli iyo im 

droisTvis axali, ufro maRalteqnologiuri meTodebis danergviT. 

1927 wels retanma niu-iorkSi, palinma da olsonma SveicariaSi erT-

maneTisgan damoukideblad Seasrules pirveli rentgenologiuri 

kontrolis, kerZod, fluroskopiis qveS bariumis kontrastuli 

irigografia bavSvebSi. rentgenodiagnostika utyuari meTodi iyo. 

gamokvlevas vertikalur mdgomareobaSi muclis Rrus mimoxilviTi 

rentgenoskopiiT viwyebT. horizontaluri siTxeebis done zemoT 

haeris buStiT (kloiberis fialebi) invaginaciisTvis paTognomuri 

ar aris. mcire asakis bavSvebSi maT SeiZleba adgili hqondes dis-

pefsiis, dizenteriis, pnevmoniis SemTxvevebSic. SedarebiT sarwmuno 

niSania homogenuri daCrdilvis arseboba muclis marjvena na-

xevarSi, Tu aris wvrili-msxvil nawlavSi invaginacia. ufro utyuar 

suraTs ukana tanidan haeris SeyvaniT sakontrasto nivTierebiT 

nawlavTa gamokvleva iZleva. ukana tanidan bariumis Seyvana Seda-

rebiT Zveli meTodia, magram bevri qirurgi am meTods warmatebiT 

iyenebda. Seyvanili bariumis xsnari msxvil nawlavebs mTlianad 

avsebs, invaginatamde midis da mis Tavs moxazavs (sur 2). 
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sur. 2. bariumis kontrastiT 

invaginaciis diagnostika 

1948 wels invaginaciis diagnostikisTvis raviCis mier pirvelad 

warmatebiT Sesrulebulma rentgenologiuri kontrolis qveS 

haeris insufliaciam bevr klinikaSi bariumis kontrastis gamoyeneba 

Secvala. haeris wnevis momatebiT konservatiuli mkurnalobis pro-

centi vercxlis wylis svetis 120-130 mm-ze gaizarda. dResdReobiT 

klinikebi am meTods mimarTaven [6]. 

zogadi anesTeziis qveS swori nawlavidan haeris Seyvana ufro 

martivi meTodia, romelic SemdegSi mdgomareobs: ukana tanSi 

SeyavT foleis kaTeteri, rasac uerTdeba riCardsonis baloni. 

rentgenis kontroliT, ukana tanSi haeri SeyavT da Tvalyurs adevneben 

msxvil nawlavebSi mis gavrcelebas. haeri invaginatamde midis da 

moxazavs mas. Cveulebriv, haeris fonze invaginati momrgvalo 

formisaa da konturebis Crdilis saxiT moCans. amavdroulad, 

muclis wina kedlis masaJisa da erTdroulad wnevis momatebiT 

invaginatis Tavi TandaTanobiT gadaadgildeba ileocekaluri 

kuTxisken. invaginatis gasworebis SemTxvevaSi haeri gadava wvril 

nawlavebSi da manometrSi wneva mkveTrad daecema. 

invaginaciis ararsebobisas msxvili nawlavebi mTlianad ivseba haeriT 

da wvril nawlavebSi gadadis. 

 

sur. 3. invaginaciis pnevmoirigo-

skopia rentgenoskopiis kontroliT 

aRniSnuli meTodebi warmatebiT gamoiyeneba mkurnalobaSi, magram 

igi srulyofili mainc ar aris. bevri qirurgi mosalodneli perfo-
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raciis gamo mas naklebad iyenebs. amave dros, rigi avtorebis 

monacemebiT, fluoroskopiis qveS dezinvaginaciis mizniT haeris in-

sufliaciiT konservatiuli mkurnalobis efeqturoba 51%-58%-mde 

meryeobs. 

nawlavuri invaginaciebis diagnostikisa da mkurnalobis meore 

etapi 

1985 wlidan Cvens klinikaSi samedicino teqnologiebisa da in-

strumentuli meTodebis danergviT SesaZlebeli gaxda nawlavis in-

vaginaciis diagnostikisa da mkurnalobis taqtikis Secvla. kerZod, 

zogadi anesTeziis qveS fibro-kolonoskopiis gamoyenebiT adre ar-

sebuli rentgenologiuri kontrolis gareSe vizualirdeba msxvili 

nawlavi, dasturdeba diagnozi, Sefasdeba invaginirebuli nawlavis 

kedlis dazianebis xarisxi Signidan, rac adre arc erTi manamde 

arsebuli diagnostikuri meTodisTvis iyo SesaZlebeli. CaWedili 

nawlavis lorwovanisa da kedlis Sefasebis Semdeg haeris insuf-

liacia endoskopis vizualuri kontrolis qveS xdebada ara req-

tumidan, rasac viyenebdiT zemoT aRweril meTodebSi, haeriT wneva 

xdeba uSualod invaginatis Tavze, rac dezinvaginaciis procesis 

gakontrolebis saSualebas iZleva [4]. 

1985-2005 wlebSi nawlavuri invaginaciis diagnoziT gakeTda zogadi 

intubaciuri anesTeziis qveS Catarebuli 73 endoskopiuri mkur-

nalobis analizi. klinikuri niSnebis dawyebidan hospitalizaciamde 

daavadebis xangrZlivobis mixedviT, pacientebi davyaviT 4 jgufad: 

I jgufi – 8 pacienti (10.9%), hospitalizirebul iqna daavadebis 

dawyebidan pirvel 6 saaTSi; II jgufi – 26 pacienti (35.6%) pirvel 12 

saaTSi; III jgufi – 27 pacienti (37%), pirvel 24 saaTSi, IV jgufi – 

12 pacienti (16.4%) 30 saaTis ganmavlobaSi. yvela pacients daava-

debis dawyebas win uswrebda nawlavuri dispepsia, virusuli in-

feqcia an kvebis reJimis darRveva. 

miRebul iqna Semdegi Sedegi: pirvel da meore jgufebSi 34 pa-

cientTan endoskopiis Sedegad invaginacia gasworda 100% SemTxve-

vaSi, mesame jgufSi – 27 pacientidan 25 pacientTan (92.6%), meoTxe 

jgufSi – 12-dan 9 pacientTan (75%). 73-dan 68 pacientSi (93.1%) 

fibroendoskopiuri mkurnaloba warmatebiT Sesrulda. 

warmatebuli dezinvaginaciis Semdeg yvela pacients utardeboda 

ileocekaluri sarqvelis (bauginis) intubacia da ileoskopia, Te-

Zos nawlavis terminaluri segmentis daTvaliereba 10 sm-ze. pacien-

tebs aReniSnebodaT hiperemiuli, funqciurad dauxuravi bauginis 

sarqveli. TeZos nawlavis terminalur nawilSi mkveTrad hi-
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peremiuli, hemoragiuli sisxlCaqcevebiT, hiperplaziuri limfoi-

duri folikulebi sxvadasxva xarisxis hiperplaziiT (me-2-3 xa-

risxis) [5]. igives adastureben T. Hasegawa et al. [4]. 

arc erT SemTxvevaSi garTulebas adgili ar hqonda, endoskopiuri 

mkurnalobis dro – 20-25 wuTi. 5 pacients, romelTa endoskopiuri 

mkurnaloba uSedego iyo, CautardaT laparotomiuli dezinva-

ginacia. 

  
sur. 4. 15 saaTis invaginacia sur. 5. 20 saaTis invaginacia 

  
sur. 6. dezinvaginaciis procesi sur. 7. dezinvaginaciis Semdeg 

bauginis sarqveli 

  
sur. 8. TeZos nawlavi 

ileoskopiisas 

sur. 9. ileumis hiperplaziis 

xarisxebi 

diagnostikisa da mkurnalobis axali, mesame etapi 

1997 wels prof. K.Chan-ma ultrabgeriTi kvleviT 23 pacientze ga-

moiyena ileocekaluri invaginaciebis hidrostatikuri konservatiuli 
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mkurnalobis axali meTodi, romelic Sedarebul iqna igive rao-

denobis pacientebze, romlebsac rentgenologiuri kontroliT ba-

riumis kontrastiT hidro reduqcia CautardaT. warmatebuli mkur-

nalobis sixSire iyo 92%, meore SemTxvevaSi – 51% (3). 

2006 wels gamoqveynda 5218 pacientze Catarebuli did multicen-

truli kvleva [2]. ultrabgeriTi kontrolis qveS hidrostatikuri 

meTodiT konservatiuli mkurnalobis warmatebuli Sedegi miRweul 

iqna pacientTa 95.5%-Si. 

  

 

sur. 10. invaginaciis ultrabgeriTi 

diagnostika 

aRniSnuli publikaciis Semdeg zemoT aRwerili mkurnalobis me-

Todi ~oqros standartad’’iqca, mkurnalobaSi monawileobs qirurgi, 

anesTeziologi, eqoskopisti. 

ukuCveneba: peritoniti, perforacia. Cvenebebi: 1. invaginaciis eqosko-

piuri dadastureba (Zexvismagvari warmonaqmni, eqologiurad cilin-

dris an fsevdo Tirkmlis simptomi). proceduris dawyebamde unda 

gamoiricxos nawlavis perforacia (Tavisufali haeris arseboba 

muclis RruSi); 2. saoperacioSi – intubaciuri anesTezia relaqsa-

ciiT, pacienti wevs zurgze; 3. kaTeteris dafiqsireba swor naw-

lavSi (foleis kaTeteri 6 Tvemde – 18 frenCiani zomis, 6 Tvidan 1 

wlamde – 20, 1-2 wlamde, 2 wlis zeviT – 24 frenCis zomis; 4. wylis 

rezervuarSi isxmeba fiziologiuri xsnari (2 l), 35-36°C. fiq-

sirdeba saoperacio magididan 100 sm doneze, riTac iqmneba 90-104 mm 

wylis svetis wneva, rac 70-75 mm vercxlis wylis svetis Sesabamisia. 

Stativis simaRle SeiZleba 120 sm-mde gaizardos; 5. eqologiuri 

kontroliT mudmivad retrogradulad vizualirdeba siTxis Sesvla, 
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invaginatis forma da zomis cvlileba. erTi proceduris xan-

grZlivoba 5 wuTamdea. warmatebis SemTxvevaSi konglomerati qreba 

da eqoskopia dagvidasturebs haeris gadasvlas TeZos nawlavSi, 

SeSupebul bauginis sarqvels da terminalur ileums; 6. pirveli 

mcdelobis araefeqturobis SemTxvevaSi nawlavi icleba siTxisgan 

da ganmeorebiT 2 wuTis Semdeg tardeba me-2-e mcdeloba zustad 

igive qmedebiT. me-2-e mcdelobis warumateblobisas nawlavi isev 

icleba da tardeba me-3-e mcdeloba. warumateblobis SemTxvevaSi 

gadavdivarT operaciul Carevaze anesTeziiT. 

Cvens klinikaSi aRniSnuli meTodiT diagnostikisa da mkurnalobis 

gamocdileba moicavs 16 pacients, asakiT 6 Tvidan 15 Tvemde. 

gamomdinare anamnezidan, daavadebis xangrZlivoba iyo 24 saaTamde. 

yvela pacients aReniSneboda Zexvisebri warmonaqmni marjvena ferd-

qveSa an marjvena mezogastriumSi. pacientebs aReniSnebodaT tki-

vili da sisxldena swori nawlavidan. 

stacionarSi hospitalizaciisas yvela pacients Cautarda ultra-

bgeriTi kvleva. diagnozi dadasturda SemTxvevaTa 100%-Si, rac 

adasturebs literaturis monacemebs, rom retgenologiuri kvle-

visgan gansxvavebiT, srulad gamoricxulia radiaciuli dasxivebis 

riski da arsebuli gverdiTi movlenebi. nawlavis invaginaciebis 

ultrabgeriTi kvlevis diagnostikuri meTodis mgrZnobeloba da 

specifikuroba 95-100%-ia. 

diagnozis dadgenis Semdeg yvela pacients ultrabgriTi kon-

trolis qveS hidrostatikuri reduqcia Cautarda. konservatiuli 

mkurnalobiT invaginacia gasworebul iqna 16-dan 13 pacientSi 

(81.2%). aRniSnul konservatiul meTods aqvs ukuCvenebebi: 1. daava-

debis xangrZlivoba 24 saaTze meti; 2. Zlieri reqtaluri sisxldena 

da mkveTrad gamoxatuli neitrofilozi; 3. asaki 3 Tvemde da 2 

wlis zeviT; 4. Tuki sxva konservatiuli meTodiT mkurnaloba 

warumateblad Catarda, magaliTad, rentgenologiuri kontrolis 

qveS; 5. eWvi wvrili-wvrilSi invaginaciaze. 

nawlavis invaginaciis ultrabgeriTi kontrolis qveS hidro-

statikuri gasworebis meTodi warmoadgens konservatiuli mkur-

nalobis maRalefeqtur, martiv, radiaciulad usafrTxo meTods, 

ris gamoc gamarTlebulia misi farTod gamoyeneba da danergva. 

ukanasknel wlebSi farTo gavrceleba hpova msxvili nawlavis 

endoskopiam da laparoskopiam, romlis drosac xdeba rogorc diag-

nozis dadastureba, aseve dezinvaginaciis miniinvaziuri Careva – 

Ria wesiT operaciis gareSe (sur. 11). 
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sur. 11. invaginaciis laparoskopiuli diagnostika da mkurnaloba 

laparoskopiuli an Ria wesiT operaciuli mkurnalobis Cvenebebia: 

erT wlamde asakis bavSvebisTvis dagvianebuli hospitalizaciis 

yvela SemTxveva peritonealuri niSnebiT (daavadebidan 36-48 sT-is 

Semdeg), wvrili nawlavis invaginaciis arseboba da recidivis 

yoveli SemTxveva, 3 wlis zeviT _ invaginaciis yvela SemTxveva. 

operaciamdeli momzadeba yvela avadmyofisTvis individualuria da 

damokidebulia daavadebis xangrZlivobaze, invaginaciis formaze, 

asakze, Tanmxlebi daavadebis arsebobasa da avadmyofis zogad 

mdgomareobaze. 

3 pacients, visTvisac ultrabgeriTi kontrolis qveS konserva-

tiuli hidroreduqcia uSedego aRmoCnda, CautardaT miniinvaziuri 

laparoskopiuli operacia. 

hansonis meTodiT (mini laparotomiuli periumbilikaluri 1 sm-iani 

ganakveTiT xdeba 5 mm diametris portis dadeba laparoskopis Se-

sayvanad, 2 damatebiT 5 mm-iani porti CaWedil nawlavze samani-

pulaciod 2 momWeris dadebis mizniT, romlis gamoyenebiT mkacrad 

vizualuri kontrolis qveS xdeba CaWedili nawlavis gamotana – 

garTulebebis gareSe. yvela SemTxvevaSi adgili hqonda ileoce-

kalur invaginacias, anu TeZos nawlavi bauginis sarqvelis gavliT 

CaWedili iyo msxvil nawlavSi. 

miniinvaziuri qirurgiis ganviTarebasTan erTad laparoskopiuli 

dezinvaginaciis danergva amcirebs operaciis xangrZlviobas, opera-

ciisSemdgom tkivils da stacionarSi dayovnebis sawol-dReebs. 

im SemTxvevebSi, roca dezinvaginacia laparoskopiuli meTodiT ver 

xerxdeba an gasworebis momentSi nawlavis kedlis danekrozebis 

gamo serozuli da kunTovani garsi skdeba, unda gakeTdes invagi-

natis konglomeratis rezeqcia. aRniSnuli garTuleba ar gvqonia, 

magram mosalodnelia yvela dagvianebuli SemTxvevis dros. 
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КИШЕЧНАЯ ИНВАГИНАЦИЯ У ДЕТЕЙ, ЭТАПЫ ЭВОЛЮЦИИ 
ДИАГНОСТИКИ И ЛЕЧЕНИЯ. ОПЫТ КЛИНИКИ 

Николоз Буадзе,  Автандил Кутубидзе,  Мераб Буадзе 

Тбилисский государственный медицинский университет;  Педиатрическая академи-
ческая клиника им Г. Жвания, Грузия 

РЕЗЮМЕ 

Инвагинация кишечника – это серьезное состояние, при котором часть кишечника со-
скальзывает в соседний отдел кишечника, что вызывает кишечную непроходимость. Это 
наиболее распространенная форма непроходимости у детей. Инвагинация преимущественно 
развивается в возрасте от 4 месяцев до 1.5 года, что обусловлено анатомо-физиоло-
гическими особенностями желудочно-кишечного тракта. 

До 1985 года консервативное лечение в первые 24 часа заболевания включало под рен-
тгеноскопией введение воздуха или бариевого контраста под давлением, при неэффек-
тивности – хирургическую операцию. В 1985-2012 гг. на 68 больных проведена фибро-
эндоскопия и дезинвагинация. 

С 2012 года был использован новый консервативный метод лечения – гидростатическая 
дезинвагинация толстой кишки под ультразвуковым контролем. В нашей клинике из 17 
пациентов успех был достигнут в 14 случаях (82,3%), в 3 случаях выполнена лапаро-
скопическая дезинвагинация. Средний возраст пациентов составил 10 месяцев (от 6 до 18 
месяцев). Больным, давность заболевания которых составила более 24 часов, была про-
ведена лапароскопия. 

Во всех случаях использовали трехтроакарную технику. У больных наблюдалась илео-
цекальная инвагинация. Ни одному из больных не потребовалась резекция кишечника. Во 
всех случаях была выполнена аппендэктомия. 
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INTESTINAL INTUSSUSCEPTION IN CHILDREN, EVOLUTION STAGES OF 
DIAGNOSIS AND TREATMENT. CLINIC EXPERIENCE 

Nikoloz Buadze,  Avtandil Kutubidze,  Merab Buadze 

Tbilisi State Medical University, G. Zhvania Pediatric Academic Clinic, Georgia 

SUMMARY 

Intussusception appears to be a serious condition in which a part of the intestine slips into an 
adjacent part of the intestine, causing intestinal obstruction. Intussusception mainly develops at the 
age of 4 months to 1.5 years, which is due to the anatomical and physiological features of the 
gastrointestinal tract. Along with the development of new technologies, the methods of diagnosis 
and treatment of intussusception in children have evolved in our clinic. 

Until 1985, in the first 24 hours after the disease onset, conservative method of treatment included 
the introduction of air or barium contrast into the colon with pressure under radiological control. In 
case of inefficiency an open surgery was performed. 

Since 2012 year we have been using a new conservative treatment method – hydrostatic reduction 
in the colon under ultrasonic control. Based on our experience, we achieved a success in 14 cases 
(82.3%) out of 17 patients. 3 patients underwent laparoscopic disinvagination. The mean age of the 
patients was 10 months (from 6 to 18 months). Laparoscopy was performed in patients, in whom 
the duration of the disease was more than 24 hours. A three-trocar technique was used for all 
patients. Patients had an ileocecal intussusception. None of the patients required an intestinal 
resection. Appendectomy was done in all cases. 
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EFFECT OF NEUROFEEDBACK-TRAINING ON INDICATORS OF 
HEART RATE VARIABILITY IN YOUNG SCHOOLCHILDREN 
WITH ADHD 

Tatiana Kachynska1,  Givi Chikobava2,  Irma Khachidze3 

1 Lesya Ukrainka Volyn National University, Human and Animal Physiology 
Department, Ukraine;  2 Tbilisi State Medical University, Georgia;  3 I. Beritashvili 
Center for Experimental Biomedicine, Tbilisi, Georgia 

The aim of the research was to study the effect of neurofeedback-training on indicators of 
heart rate variability in young schoolchildren with ADHD. The participants in the 
neurofeedback-training were 15 male and female schoolchildren aged 6-7 years. The 
children were healthy according to the medical records, but according to the results of 
testing by the school psychologist and diagnostic psychologist, the subjects had ADHD 
syndrome. Each neurofeedback-session took 10 minutes of targeting increase in alpha-band 
power for Fz electrode site. We have analysed the mechanisms of heart activity regulation 
and the state of the autonomic nervous system using indicators of heart rate variability: 
mRR, SDNN, mean HR, STD HR, RMSSD, NN50, pNN50, TINN, and HRV index. The 
biofeedback-training resulted in an increase in the alpha power in the subjects with ADHD 
and simultaneously the level of the following indicators such as mRR, SDNN, STD HR, 
RMSSD, NN50, pNN50, TINN and HRV index increased, while mean HR decreased. We 
have recorded fairly high correlation coefficients between indicators, which confirm the 
beneficial effect of biomanagement for children with attention deficit hyperactivity disorder. 
Having analysed the data received by us, it can be stated that in the children with ADHD 
there is an increase in time indicators of heart rate variability (mRR, SDNN, STD HR, 
RMSSD, NN50, pNN50, TINN and HRV index) after the first alpha-training session, and by 
the end of the sessions the initial values of the parameters were significantly higher than 
those of the first session. Reverse changes are characteristic of mean HR. 

Key words: neurofeedback-training, heart rate variability, attention deficit hyperactivity disorder 

Recently, there has been a growth trend in the number of neuropsychiatric diseases. Thus, 
the problem of the increasing number of primary school age children with attention 
deficit hyperactivity disorder (ADHD) has attracted the special attention of scientists 
[23]. According to the data of foreign researchers, among students of junior classes [4, 
26], 2-18% of schoolchildren turn out to have attention deficit and hyperactivity disorder, 
whereas in Ukraine the occurrence of ADHD is 5-10% [23]. According to the data of the 
European Network for Hyperkinetic Disorders (EUNETHYDIS), the prevalence of 
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problems arising as a result of attention deficit, hyperactivity or impulsivity in the 
population of school-age children makes up from 4 to 19%. The number of children who 
meet the criteria for hyperkinetic disorder according to DSM-IV-R accounts for 3-5 % 
[2]. Attention deficit hyperactivity disorders are neurodevelopmental disorders charac-
terized by distraction, deficit of emotional self-regulation, hyperactivity, impulsive 
behavior and inattention [12]. ADHD is characterized by a complex of such features as 
inattention-disorganization and/or hyperactivity/impulsivity of behavior, which, depen-
ding on the situation, develop rapidly and appear at the age of 6 and earlier [4]. 
Incontinence, interpersonal conflicts with adults, refusal to communicate with peers, 
aggression and problems at school in combination with cardiovascular diseases 
accompany this syndrome [15]. 

The social behavior of children with ADHD indicates difficulties in regulating emotions. 
Boys with this syndrome are characterized by intensity and hyper reaction [3], they are 
emotionally labile and inflexible to situational requirements [18], and excessively 
unrestrained [29]. 

The autonomic nervous system (ANS) plays a critical role in a wide range of mental 
disorders. Normally, the activity of the ANS sympathetic and parasympathetic branches is 
in a dynamic balance, and its proper functioning at rest and in response to various 
internal/external stimuli is essential for flexibility, adaptation and health of a human 
organism. While autonomic imbalance, in which one branch of the autonomic nervous 
system dominates over another, is associated with a lack of dynamic flexibility and 
health. This condition is common to a wide range of maladaptive conditions and is 
associated with an increased risk of cardiovascular side effects [11]. 

Autonomic regulation is assumed to be impaired during ADHD. However, information 
regarding this dysregulation is limited. In Erica D. Musser’s studies a different autonomic 
functioning during this syndrome was found out: low parasympathetic and sympathetic 
activity is observed in children with ADHD and low pro-social behavior (i.e. hypo-
arousal), and children with ADHD and age type of pro-social behavior are characterized 
by higher sympathetic reactivity which indicates high agitation [20]. The condition of 
"hyperarousal" in ADHD indexed by tachycardia was also found in other studies [16, 28]. 

From this context, it is assumed that ADHD is associated with dysfunction of the 
autonomic nervous system, and the cardiac function is extremely sensitive to autonomic 
regulatory outcomes in bidirectional brain-heart communication [6]. The extensive 
research has been aimed at identifying the pathways by which this neurocardiac control is 
achieved [11, 27]. As Benarroch describes, the central autonomic network (CAN) is a 
highly integrated neural system, via which the brain controls visceromotor, neuro-
endocrine and behavioural reactions that are crucial for goal-directed and adaptive 
behavior [7]. The initial CAN outcome which is caused by the interaction of sympathetic 
and parasympathetic neurons innervating the sinoatrial node, creates heartbeat rhythm 
fluctuations – heart rate variability (HRV). However, this cardiac control system has 
many features of a nonlinear dynamical system: interrelated components and many 
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positive/negative feedback interactions resulting in a healthy and adaptive complexity of 
cardiac dynamics [27]. 

The long-term work of the regulation systems of a younger school age student’s body 
leads to exhaustion of the adaptation reserve, disruption of biorhythms and organ 
functions. In this regard, modern medicine faces an urgent task, i.e. to develop a method 
that improves the psycho-emotional state, using only the natural potential of the human 
body. 

Today, we have such a method; it is adaptive management with biological feedback. The 
principle of biomanagement is based on a person's ability to consciously influence the 
body's functions, which are not amenable to arbitrary control under normal conditions 
[24]. Using the principle of adaptive feedback, modern computer technologies of bio-
control allow achieving "sensitivity" of afferent impulses. As a result, a biotechnical 
system is formed which helps a person to maintain the adjustable parameter within the 
given limits [9]. 

Adaptation of a human organism to the changing conditions of the external and internal 
environment is regulated by the autonomic nervous system. A convenient indicator such 
as heart rate variability is used to objectively display the state of regulatory systems and it 
is successfully used in clinical and experimental practice to study the functioning of the 
body, determine the level and degree of adaptation [17]. 

Mastering the skill of biomanagement can lead to control over the general state of the 
human body by improving the functioning of its own regulation systems. HRV is the final 
link of not only nervous, but also humoral regulation, therefore, studying the patterns of 
changes in HRV we talk about the regulatory systems of the body in general [21]. So, the 
aim of the research was to study the effect of neurofeedback-training on indicators of 
heart rate variability in young schoolchildren with ADHD. 

MATERIAL AND METHODS 

Participants in the neurofeedback-training were 15 male and female schoolchildren aged 
6-7 years. Parents of the children with ADHD gave their written prior informed consent 
to the participation of their children after getting the detailed information about the 
investigation. Parents were present during each training session. The study was conducted 
in accordance with generally accepted bioethical standards, following relevant 
international regulations on experimental work and clinical tests (Council of Europe 
Convention on the Protection of Human Rights and Human Dignity in Respect of 
Biological and Medical Achievements, Convention on Human Rights and Biomedicine 
(ETS No. 164) of 04.04.1997 and the Helsinki Declaration of the World Medical 
Association (2008)). The children were healthy according to the medical records, but 
according to the results of testing by the school psychologist and diagnostic psychologist, 
the subjects had AD/HD syndrome. 
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EEG registration and alpha-training were conducted using “NeuroCom” EEG-complex 
(Khai-Medica, Kharkiv, Ukraine). During EEG registration and neurofeedback-training 
the subjects were sitting relaxed in a light- and sound-isolated room. The whole training 
included 9 sessions with a 4-day maximum interval between sessions. During each of 
them the subject's HRV was recorded synchronously in a sitting position. Heart rate 
variability was recorded using the "Cardiolab" computer cardiographic complex (Khai-
Medica, Kharkiv, Ukraine). Each neurofeedback-session took 10 minutes of targeting 
increase in alpha-band power for Fz electrode site. The purpose of training was to 
facilitate the upregulation of the oscillatory alpha-band (8-12 Hz) EEG activity in the 
frontal brain region (Fz) with the help of visual feedback. To implement the principle of 
feedback-training the subjects controlled the position of the selected object on the 
monitor, thus pursuing a specific psycho-emotional state. 

We analyzed the mechanisms of heart activity regulation and the state of the autonomic 
nervous system by indicators of heart rate variability: mRR, SDNN, Mean HR, STD HR, 
RMSSD, NN50, pNN50, TINN, and HRV index. 

Statistical processing was performed using the methods of variation statistics, the data 
were calculated in the software package MegaStat or directly in MS Excel 2019. The 
accuracy of differences between EEG and HRV indicators, in the case of parametric 
sampling, was determined using Student's test, and for variable samples without normal 
distribution, the nonparametric Wilcoxon test was used [22]. 

RESULTS 

In the process of going through the alpha training procedure changes in the values of time 
indicators were noted in the subjects with AD/HD. Thus, during the first session mRR 
was 623 ± 28.2 ms, while after the ninth session it reached 908 ± 135.0 ms. Positive 
dynamics regarding the increase of the investigated indicator was already noted during 
the 5th alpha training session, where mRR value was 737 ± 97.1 ms. Subsequently, slight 
decreases in the values of the studied indicator were recorded, but after the 7th training 
session the increase in the figure was registered and at the 9th session it became 941 ± 148 
ms. During the nine sessions of Biofeedback-training the statistically significant dif-
ference between the mRR values was noted between the 1st and 9th (623 ± 28.2 ms / 
908 ± 135.0 ms), the 2nd and 9th (519 ± 140.3 ms / 908 ± 135.0 ms), the 6th and 9th 
(626 ± 23.9 ms / 908 ± 135.0 ms) sessions (р≤0.05, Fig. 1). An increase in the value of 
the indicator is a sign of a slowdown in the heartbeat, which, in turn, may indicate an 
increase in the regulation of cardiac activity by the parasympathetic nervous system [5]. 

A similar increase also occurs with SDNN indicator. At the beginning of the training its 
value was 127 ± 27.7 ms, at the end – 424 ± 108.1 ms, but during the sixth session the 
standard deviation of NN-intervals decreases to 189 ± 28.1 ms. From the seventh session 
we can trace the further increase of SDNN till the end of neurofeedback-training. The 
statistically significant difference between the values of the indicator was found out 
between the 1st and 9th (127 ± 27.7 ms/424 ± 108.1 ms), as well as between the 6th and 9th 



 

 

 

 

165 

(189 ± 28.1 ms/424 ± 108.1 ms) sessions (р≤0.05, Fig. 2). The SDNN heart rate 
variability parameter tends to increase and, thus, reflects the state of the parasympathetic 
level of regulation of the autonomic nervous system [25]. 

 
Fig. 1. Mean RR indicator of heart rate variability in young schoolchildren with ADHD during the 
alpha-training 

 
Fig. 2. SDNN indicator of heart rate variability in young schoolchildren with ADHD during the 
alpha-training 
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Sample Mean HR in children with ADHD is characterized by downward dynamics. At 
the beginning of the training the indicator was equal 100 ± 5.1 1/min, whereas at the end 
it was 86 ± 5.2 1/min. During the third and the sixth sessions its value increases above the 
initial level to 105 ± 4.1 1/min and 101 ± 3.4 1/min, respectively. Although changes in 
the parameter had a fluctuating pattern, during the ninth session we observed its reduction 
to 86 ± 5.2 1/min. The statistically significant difference in Mean HR values was obtained 
between the 1st and 9th (100 ± 5.1 1/min/86 ± 5.2 1/min), the 2nd and 9th (99 ± 4.1 
1/min/86 ± 5.2 1/min), the 3rd and 9th (105 ± 4.1 1/min/86 ± 5.2 1/min) and between the 
6th and 9th sessions (101 ± 3.4 1/min/86 ± 5.2 1/min) (р≤0.05, Fig. 3). As a result of nine 
training sessions HR returned to normal. The resulting change in heart rate indicates a 
decrease in the initial predominant tone of the sympathetic division of the autonomic 
nervous system and an increase in the parasympathetic. 

 
Fig. 3. Mean HR indicator of heart rate variability in young schoolchildren with ADHD during the 
alpha-training 

As a result of nine Biofeedback training sessions STD HR in the subjects rose by 34 units 
from 16 ± 2.8 1/min to 50 ± 13.5 1/min. The significant increase in time parameter STD 
HR already occurred during the 5th session, when it was equal 37 ± 9.5 1/min. While 
biomanaging the change in the indicator values had a distinct wave-like character, as after 
the third ( 29 ± 12.8 1/min), fifth (37 ± 9.5 1/min) and seventh ( 29 ± 8.5 1/min) sessions 
of the Biofeedback training we can observe a negative trend in the standard deviation of 
heart rate. 

During the alpha training the statistically significant difference between the values of the 
indicator was found out between the 1st and 9th (16 ± 2.8 1/min/50 ± 13.5 1/min), the 4th 
and 9th (20 ± 5.2 1/min / 50 ± 13.5 1/min), the 6th and 9th (23 ± 3.9 1/min/50 ± 13.5 1/min) 
sessions (р ≤ 0.05, Fig. 4). 
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Fig. 4. STD HR indicator of heart rate variability in young schoolchildren with ADHD during the 
alpha-training 

The time indicator RMSSD of heart rate variability in the children with AD/HD was 
161 ± 26.3 ms during the first session, going through the next alpha training sessions we 
observed its increase to 443 ± 981 ms. 

We observed a steady increase till the fifth session, then the indicator went down by 115 
ms. Recovery of positive dynamics occurs after the sixth Biofeedback training session. 

 
Fig. 5. RMSSD indicator of heart rate variability in young schoolchildren with ADHD during the 
alpha-training 
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During the ninth session the figure reached 443 ± 98 ms. The statistically valid difference 
between RMSSD values (р ≤ 0.05, Fig.5) during the training was registered between the 
1st and 5th (161 ± 26.3 ms / 367 ± 91.1 ms), the 1st and 9th (161 ± 26.3 ms / 443 ± 98.1 
ms), the 2nd and 9th (207 ± 74.5 ms / 443 ± 98.1 ms). 

During the analysis of NN50 values in students of junior school age low values (193 ± 32 
ms) were noted at the beginning of alpha training and then there was a gradual rise to 
312 ± 85 ms at the ninth session of neurofeedback biomanagement. The negative 
dynamics of the time indicator was registered after the second (220 ± 88.3 ms) and the 
fourth (257 ± 69.1 ms) sessions, but it demonstrated the opposite character from the 
seventh (214 ± 53.2 ms) one till the end of the training. The statistically valid difference 
between NN50 values of this HRV indicator was not detected. 

We can also observe an increase in pNN50 values by 18 intervals from 20 ± 3% to 
48 ± 15% in the children with ADHD. The time indicator value went up during the alpha 
trainings despite alternating upswings with downswings. The statistically valid higher 
values of the pNN50 indicator were found while recording the eighth session in 
comparison with the first one (35 ± 7.2 % /48 ± 14.,9 %) as well as during the ninth 
session in comparison with the first one (р≤0.05, Fig. 6). 

 
Fig. 6. pNN50 indicator of heart rate variability in young schoolchildren with ADHD during the 
alpha-training 

Triangular HVR index in young schoolchildren with AD/HD almost doubled from 
13 ± 1.3 to 24 ± 7.3 in the process of the training. The statistically valid difference 
between triangular HVR index values was not registered while going through the nine 
Biofeedback-training sessions; however, the clear dynamic was noted regarding the 
increase of the studied indicator during the training. 
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TINN indicator in the children with ADHD changed from 690 ± 27.8 ms to 718 ± 12.2 
ms. The difference between maximum and minimum values of RR interval is defined as 
variation range and depicts activity of the parasympathetic nervous system. In foreign 
reference literature, the term "variation range" corresponds to the indicator of triangular 
interpolation of NN intervals [1]. According to T. Farrell’s data TINN correlates with 
indicators rMSSD and pNN50 (r = 0.76) and reflects the activity of the parasympathetic 
branch of the ANS [13]. The statistically valid difference between values of triangular 
interpolation indicator was registered in the process of the training between the 3rd and 4th 
sessions (713 ± 25.4 ms/633 ± 18.6 ms), the 4th and 5th sessions (713 ± 25.4 
ms/720 ± 18.3 ms), the 4th and 6th (713 ± 25.4 ms/700 ± 16.1 ms), the 4th and 7th 
(713 ± 25.4 ms/703 ± 21.6 ms), the 4th and 9th (713 ± 25.4 ms/718 ± 12.2 ms) sessions 
(р≤0.05, Fig. 7). 

 
Fig. 7. TINN indicator of heart rate variability in young schoolchildren with ADHD during the 
alpha-training 

Thus, there was an increase in HRV time indicators (mRR, SDNN, STD HR, RMSSD, 
NN50, pNN50, TINN, and HRV index) in the junior school age children as a result of 
going through the nine alpha training sessions, while the value of the arithmetic mean of 
the heart rate – Mean HR – reduced. 

As a result of nine neurofeedback-training sessions the values of spectral density of 
alpha-rhythm power in the children rose from 315 ± 130.4 to 992 ± 660.7. After the first 
biomanagement session the spectral density of alpha-rhythm power went up by 100 units 
to 415 ± 263.1. The second and the third sessions led to a decrease in the spectral density 
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to 259 ± 82.1 and 176 ± 33.7, respectively, that is evidence of alpha-rhythm depression 
(Fig. 8). It is a sign of unrest, fear or anxiety which leads to the activation of the 
autonomic and central nervous systems. However, the indicators have only positive 
dynamics from the fourth session. Thus, the result of the last neurofeedback-training 
procedure is an increase in the indicator values to 992 ± 660.7 microV/Hz2. The 
statistically valid difference between values of spectral density of alpha-rhythm power 
was not registered (р ≤ 0.05). 

 
Fig. 8. The spectral density of alpha-rhythm power indicator in young schoolchildren with ADHD 
during the alpha-training 

Hence, the results of our research indicate that in the children with AD/HD syndrome 
there is a tendency to an increase in indicators of the spectral density of the alpha rhythm. 
An increase in the indicator helps to reduce stress, and the parasympathetic nervous 
system is also activated. 

According to the results of our correlation analysis between the value of the alpha rhythm 
power spectrum as a result of nine neurobiofeedback-training procedures and HRV 
parameters, a positive correlation between the Mean RR indicator and the alpha rhythm 
power spectrum (r = 0.59) was found, i.e. the dependence is linear and high, reflecting the 
growth of the power spectrum of the alpha rhythm during the increase in the average 
duration of R-R intervals. 

The power spectrum of the alpha rhythm correlates with the STD HR indicator, reaching 
0.62. Thus, acquiring higher values, the mean square deviation of the heart rate causes an 
increase in the indicators of the power spectrum. This indicates a decrease in the initial 
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predominant tone of the sympathetic division of the autonomic nervous system and an 
increase in the parasympathetic one. 

After completing the nine biofeedback-training sessions the arithmetic mean heart rate 
decreased and returned to normal, while values of the power spectrum of the alpha 
rhythm increased. A negative correlation between these parameters was recorded (r = -
0.63). It means that an increase in alpha rhythm indicators during a biomanagement 
session leads to a decrease in the child's heart rate. 

Therefore, it is this interaction of both parameters that causes the predominance of the 
parasympathetic part of the nervous system and suppression of the sympathetic. 

Between RMSSD and alpha rhythm indicators there is a mean linear interaction, cor-
relation coefficient is r = 0,50. The highest correlation was recorded by us between NN50 
and alpha rhythm power spectrum, which is 0,68. The statistically significant difference 
was found between values of HRV time parameter NN50 and alpha-rhythm indicators 
(р ≤ 0.01). 

The direct and fairly close relationship between the power spectrum of the alpha rhythm 
and HRV parameters was also determined, such as pNN50 and RR triangular index, 
which are equal 0.65 and 0.64, respectively. These parameters are indicators of PSNS 
functioning, therefore, the rather distinct correlation of indicators is indicative of the high 
effectiveness of neurofeedback-training for children with attention deficit hyperactivity 
disorder. 

A less positive relationship is noted with the indicator SDNN (r = 0.42). The correlation 
coefficient between the values of the power of electrical activity in the frontal areas of the 
cerebral cortex and the indicator of triangular interpolation TINN equals 0.17 in the 
process of going through the nine alpha-training sessions. 

The Biofeedback-training resulted in an increase in the alpha power in the subjects with 
ADHD and simultaneously the level of the following indicators such as mRR, SDNN, 
STD HR, RMSSD, NN50, pNN50, TINN and HRV index rose, while Mean HR 
decreased. We recorded fairly high correlation coefficients between indicators, which 
confirm the beneficial effect of biomanagement for children with attention deficit 
hyperactivity disorder. 

DISCUSSION 

Biological feedback used for the purpose of modulating individual indicators and the 
work of the organism as a whole, has not yet been widely used in human physiology. In 
the reference literature, there are only isolated descriptions of the impact of biocontrol 
and increasing brain alpha activity on the cardiovascular system, namely on heart rate 
variability [13]. 
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These studies revealed that the decrease in heart rate was accompanied by a significant 
decrease in anxiety and heart rate reactivity to stress factors. The research by Ukrainian 
scientists D. Gubkina, S.Kaiko, Z.Settarova, V.Pavlenko showed that a one-time session 
of Biofeedback-training, aiming at an increase of alpha-rhythm power in healthy 
individuals of both sexes, led to an increase in heart rate variability, in particular, in the 
mean square deviation indicator as well as a decrease in the tension index of regulatory 
systems [14]. 

We obtained similar results using neurofeedback-training. The children with ADHD had 
a predominance of the sympathetic nervous system at the beginning of the study, 
however, already during the first sessions positive changes are clearly visible, namely, an 
increase in the effect of PSNS on the subject's body. 

Having analyzed the data obtained by us, it can be stated that in the children with AD/HD 
there is an increase in time indicators of heart rate variability (mRR, SDNN, STD HR, 
RMSSD, NN50, pNN50, TINN, and HRV index) after the first alpha-training session, 
and by the end of the sessions the initial values of the parameters are significantly higher 
than those of the first session. Reverse changes are characteristic of Mean HR. Similar 
results were obtained in sympathotonic children during the use of biofeedback-training by 
D. Diomin, L. Poskotynova, O. Kryvonohova [8]. As a rule, children participating in the 
study managed to achieve a noticeable positive result already during the fifth session, and 
to the last one there is an even more significant increase in vagus activity. The rather 
distinct reaction of the indicators in the direction of increase indicates the benefit of 
biofeedback-training. 

In the process of neurofeedback-training arbitrary regulation of physiological processes 
that are not controlled by consciousness was implemented. Analyzing the changes in the 
work of the heart, we can talk about more pronounced activity of parasympathetic 
regulation of cardiac activity in children after the use of training, which contributes to the 
satisfactory mobilization of functional reserves during the action of various stress factors. 

It is worth noting the existence of the opinion that the hippocampus, frontal and parietal 
areas, as well as subcortical structures, primarily non-specific nuclei of the thalamus and 
the reticular formation of the brain stem, i.e. structures that underlie the formation of 
emotionally motivated behaviour and cognitive functions can interfere with the activity of 
cardiovascular system through modulating effects on the excitability of the bulbar centre. 
In this case, we can suggest that as a result of a cycle of training sessions during the bio-
management of heart rhythm parameters, a certain level of activation of the cortex and 
subcortical structures is achieved which is necessary for the most effective processing of 
incoming information [8]. 

As a result of the nine sessions of biofeedback-training we conducted, the children also 
experienced an increase in the power spectrum of the alpha rhythm; the same results are 
covered in the monograph by H. Monina, O. Liutova-Roberts, L. Chutko. The assessment 
of the condition after the EEG-BF course (alpha training) showed a significant decrease 
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in impulsivity, signs of hyperactivity, but a slight decrease in inattention indicators was 
registered. Psychological studies revealed a decrease in anxiety in 77% of children with 
the high level of this indicator [19]. 

An increase in the values of alpha activity power indices was also obtained by E. 
Fedorenko. After conducting 20 biofeedback-training sessions there was a decrease in the 
manifestations of attention deficit (beta-theta training) and hyperactivity (alpha-training), 
this was assessed by re-analyzing the results of the study of the attention function from 
Anfimov’s table. This fact testifies to the high efficiency of the conducted trainings for 
reducing manifestations of attention deficit and hyperactivity [10]. The high correlation 
coefficients obtained by us between the HRV parameters and the power spectrum of the 
alpha rhythm reflect a unique system that corrects a child's condition. 
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neirobutis varjiSis gavlena guliscemis variabelobaze 

yuradRebis deficitis da hiperaqtiurobis sindromis 

(ADHD) mqone umcrosi skolis moswavleebSi 

tatiana kaCinskaia1,  givi Ciqobava2,  irma xaCiZe3 

1 lesia ukrainkas saxelobis volinis erovnuli universiteti, ada-

mianisa da cxovelTa fiziologiis departamenti, ukraina;  2 Tbilisis 

saxelmwifo samedicino universiteti;  3 iv. beritaSvilis eqsperimen-

tuli biomedicinis centri, Tbilisi 

reziume 

kvlevis mizani iyo neirofidbekis efeqtis Seswavla guliscemis cvale-

badobaze ADHD-is (yuradRebis deficiti da hiperaqtiurobis sindromi) 

mqone moswavleebSi. dawyebiTi skolis neirofidbekis monawileebi iyvnen 6-

7 wlis asakis 15 skolis moswavle mamakaci da qali. samedicino 

Canawerebis mixedviT, bavSvebi janmrTelebi iyvnen, magram skolis fsi-

qologisa da diagnostikuri fsiqologis mier Catarebuli testirebis 

Sedegebis mixedviT, subieqtebs aReniSnebodaT ADHD sindromi. neiro-

fidbekis TiToeuli seansi 10 wuTi grZeldeboda da miznad isaxavda alfa 

diapazonis simZlavris gazrdas Fz eleqtrodis midamoSi. gulis aqtiobis 



 

 

 

 

175 

regulirebis meqanizmebi da avtonomiuri nervuli sistemis kavSiri gaana-

lizebulia guliscemis cvalebadobis TvalsazrisiT: mRR, SDNN, saSualo 

HR, STD HR, RMSSD, NN50, pNN50, TINN da HRV indeqsi. bioukukavSiris 

treningma gamoiwvia alfa ritmis simZlavris gazrda ADHD subieqtebSi, 

xolo Semdegi doneebi, rogoricaa mRR, SDNN, STD HR, RMSSD, NN50, pNN50, 
TINN da HRV indeqsi, gaizarda, xolo saSualo HR Semcirda. Cven 

davafiqsireT sakmaod maRali korelaciis koeficientebi am indikatorebs 

Soris, rac adasturebs biomenejmentis sasargeblo gavlenas yuradRebis 

deficitis hiperaqtiurobis sindromis mqone bavSvebze. Cveni monacemebis 

gaanalizebis Semdeg SegviZlia ganvacxadoT, rom ADHD-is mqone bavSvebSi 

droTa ganmavlobaSi aRiniSneba guliscemis cvalebadobis zrda (mOR, 
SDNN, STD HR, RMSSD, NN50, pNN50, TINN da HRV indeqsi). alfa treningis 

pirveli sesiis Semdeg da sesiebis bolos parametrebis sawyisi mniS-

vnelobebi mniSvnelovnad aRemateba pirveli sesiis mniSvnelobebs. sapi-

rispiro cvlilebebi aRiniSna guliscemis saSualo sixSirisTvis. 

 

 

ВЛИЯНИЕ НЕЙРОБУТ-ТРЕНИРОВКИ НА ПОКАЗАТЕЛИ 
ВАРИАБЕЛЬНОСТИ СЕРДЦА У МЛАДШИХ ШКОЛЬНИКОВ С 
СИНДРОМОМ ДЕФИЦИТА ВНИМАНИЯ И ГИПЕРАКТИВНОСТИ (СДВГ) 

Татьяна Качинская1,  Гиви Чикобава2,  Ирма Хачидзе3 
1 Волынский Национальный университет им. Леси Украинки, кафедра физиологии и 
животных, Украина;  2 Тбилисский государственный медицинский университет, 
Грузия;  3 Центр экспериментальной биомедицины им. Ив. Бериташвили, Тбилиси 

РЕЗЮМЕ 

Цель исследования – изучить влияние нейробиоуправления на показатели вариабельности 
сердечного ритма у младших школьников с СДВГ (синдром дефицита внимания и 
гиперактивности). Участниками нейробиоуправления стали 15 школьников мужского и 
женского пола в возрасте 6-7 лет. По медицинским документам дети были здоровы, но по 
результатам тестирования школьным психологом и психологом-диагностом у испытуемых 
был синдром СДВГ. Каждый сеанс нейробиоуправления занимал 10 минут, направленный 
на увеличение мощности альфа-диапазона в зоне электрода Fz. Анализировали механизмы 
регуляции сердечной деятельности и состояния вегетативной нервной системы по 
показателям вариабельности сердечного ритма: mRR, SDNN, Mean HR, STD HR, RMSSD, 
NN50, pNN50, TINN, индекс ВСР. Тренинг с биологической обратной связью привел к 
увеличению мощности альфа-канала у испытуемых с СДВГ и одновременно повысился 
уровень следующих показателей, таких как mRR, SDNN, STD HR, RMSSD, NN50, pNN50, 
TINN и индекс ВСР, а средний HR снизился. Нами зафиксированы достаточно высокие 
коэффициенты корреляции между показателями, что подтверждает благотворное влияние 
биоменеджмента на детей с синдромом дефицита внимания и гиперактивности. 
Проанализировав полученные нами данные, можно констатировать, что у детей с СДВГ 
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наблюдается увеличение во времени показателей вариабельности сердечного ритма (мОР, 
SDNN, STD HR, RMSSD, NN50, pNN50, TINN и индекса ВСР). После первого сеанса альфа-
обучения и к концу сеансов исходные значения параметров значительно превышают 
показатели первого сеанса. Обратные изменения характерны для среднего ЧСС. 
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ANTIOXIDANT EFFECT OF HERBAL PREPARATIONS OF FOLIUM 
IN THE CARDIOVASCULAR AND CHOLESTEROL SYSTEMS 
UNDER NORMAL AND HYPER-THERMIC STRESS EFFECTS 
ON WHITE RATS 

Babry Oren1,  Marina Devdariani2,  Marina Nebieridze2,  Lena Davlianidze2,   
Lali Gumberidze2,  Ia Kvachakidze2,  Nino Sikharulidze2,  Mariam Darbaidze3,  
Nodar Mitagvaria2 
1 BAO Health Resources Corporation, USA;  2 Iv. Beritashvili Center for Ex-
perimental Biomedicine, Tbilisi;  3 Alte University, Tbilisi, Georgia 

 

Following this brief preface, we (the scientists from the Tbilisi State Medical University 
together with scientists from IvaneBeritashvili Center for Experimental Biomedicine) will 
present our methods and results in our article – “Antioxidant effect of herbal preparations of 
folium in the cardiovascular and cholesterol systems under normal and hyper-thermic stress ef-
fects on white rats” Folium remedies: Formula #1, Formula #2, Formula #3 and Formula #4. 

As we have indicated in the previous publications, Mr. Babry Oren is co-inventor of 
Folium pX and inventor of the Folium Immuno, Folium Relax, He is also the inventor of 
the Folium P53, Folium #1, Folium #2, Folium #3 and Folium #4. 
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Over the course of more than a decade, based on the results of independent laboratory 
testing, Mr. Babry Oren together with his remarkable team of scientific advisors from all 
over the World, headed by Mr. Frank Cousineau – the President of Cancer Control 
Society fine-tuned all the above mentioned basic formulas to most effectively address the 
most major causes of Oxidative Stress and the cascade of potentially deadly events that 
can be triggered, as a result. 

Furthermore, all these formulas patents, trademarks and manufacturing and distribution 
rights associated therewith are owned by Mr. Babry Oren, the Founder of BAO Health 
Resources Corporation (USA Company). 

In appreciation of all the above, we from Tbilisi State Medical University and I. 
Beritashvili Center for Experimental Biomedicine express our sincere gratitude to Mr. 
Babry Oren for granting us the opportunity to participate in and contribute to this long, 
challenging and noble mission. We invite Mr. Babry Oren as a co-author of the following 
article about the methodologies and results of our carefully mentioned major scientific 
studies. 

We strongly believe that based on the findings of our scientific studies all of these 
remedies will serve the health of the humanity for generations to come! 

Mr. Babry Oren is a Laureate of two International Awards: 

I. CorporateLiveWire – West Coast Prestige Awards 2021/22 Winner: FOLIUM pX – 
Nutritional Supplement Company of the Year (from England) 

II. 2023 Star of Excellence Award In Life Sciences For Humanity from The America-
EuroAsia Center for Creating Folium Immuno and Folium RelaX (from Washington 
DC, USA). Mr. Babry Oren is expressing his gratitude to the people have given 
unwavering efforts and help whenever they were needed: 

1.* Mr. Frank Cousineau, President of Cancer Control Society; Author, Speaker, 
Organizer – USA 

2. Dr. Inna Volkova, MD, RN, Educator – USA 

3.* Professor, Doctor of Sciences David Dzamukashvili, Author; Speaker; Educator – 
Georgia 

4.* Dr. Yan Bo Yang, the Founder and President of BioPharma Dev, Inc.; President 
of Sino-American Biotechnology and Pharmaceutical Professionals Association 
(SABPA) OC/LA, President of AOAC International, Southern California Section 
and the founding President of Chinese American Chromatography Association 
(CACA), Entrepreneur; Speaker 
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5.* Dr. Luba Diangar, Founder and President of LD Diagnostics; Former Member of 
Diagnostics’ Team at NASA; Entrepreneur; Author; Speaker – USA 

6. Dr. Juergen Winkler, MD, ABIHM, ABOIM, Integrative Quantum Functional 
Medicine; Speaker – USA 

7. Professor Mark Gaides, MD, PhD, Inventor, Founder and CSO of Z. M. D. 
Group; Former Head of the Cardio-Respiratory Testing Laboratory, 
Pulmonology Institute, Sheba Hospital, Tel Hashomer, Israel; Author; Speaker -
Israel 

8.* Stephanie Christner, D.O.; Osteopathic Medicine Physician – USA 

* – Member of BAO Health Advisory Board 

Mr. Babry Oren expresses his sincerest thanks to the entire team of scientists and 
professionals at Ivane Beritashvili Center for Experimental Biomedicine headed by 
Professor Nodar Mitagvaria, Academician of the Georgian National Academy of 
Sciences (GNAS), Chief researcher who have given their all throughout the research and 
tests of the Folium Product Line for more than a decade. 

Mr. Oren is also thankful to the Tbilisi Alte University for their contribution of this entire 
undertaking. 

In this study, we developed the results of an experimental analysis (on white rats) and 
identified the antioxidant effects of four folium modifications designed for the clinical 
treatment of oxidative stress. 

We carried out all our studies both on intact animals and under conditions of hyper-thermic 
(44°C) exposure. At the same time, in the first series of experiments, we investigated 
indications in the cardiovascular system 

In another series of experiments under the same experimental influences, we studied changes 
in the amount of cholesterol. 

Based on the data obtained, it can be assumed that Folium (#1, #3 and #4) work more 
efficiently under normal conditions than Folium #2. These types of folium reduce the risk of 
cardiovascular disease and can be used as a preventive measure. 

Under general hyper-thermia 44°C (Folium + WBH-44°C) against the background of 
various types of Folium (#1, #2, #4), the level of HDL-C concentration practically did not 
change compared to the group of animals subjected to hyper-thermia. The concentration of 
LDL-C decreased in the case of Folium (#1, #2), while in Folium (#4) it increased compared 
to the hyper-thermic group. The amount of TG decreased with Folium (#2, #3, and #4) and 
increased with Folium #1. 

Key words: oxidative stress, folium, cardiovascular parameters, hyper-thermia 
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It is now well known that free radicals are practically a universal pathogenic mechanism 
for the formation of various disorders in the body, called oxidative stress. 

In this study, we developed the results of an experimental analysis (on white rats) and 
identified the antioxidant effects of four folium modifications designed for the clinical 
treatment of oxidative stress: Folium #1: consists of an all-natural accumulation of super-
anti-oxidants found in its two manifestations, pine bark extract and grape vine extract 
seeds, Folium #2: extract of parts of pine (needle bark), Folium #3: grape seed extract and 
Folium #4: a mixture of the above three types of folium. 

The development of oxidative stress may be associated with an increase in the production 
of radicals, as well as a decrease in the effectiveness of the antioxidant systems of the 
body. Oxidative stress can be local (for example, the onset of inflammation), generalized 
(for example, during irradiation), moderate (when biomolecules are broken down and 
changed), and cell death or a group of them occurs [2, 5]. 

In this work, we tried to investigate the indicators of the cardiovascular system and the 
state of the cholesterol system in intact animals, as well as under 44°C hyper-thermic 
exposure. 

At the same time, for registration, we used the Italian FRAS-5 device (Free Radical 
Analytical System manufactured by H@D), which allows us to measure the following 
indicators: d-ROM (number of free radicals), PAT (number of antioxidants), OBRI (risk 
index oxidative balance) and OSI (oxidative stress index). At the same time, changes in 
the level of systolic and diastolic blood pressure, pulse rate and blood oxygen saturation, 
as well as indicators of total cholesterol, tri-glycerides and indicators of high and low 
density lipoproteins were studied. 

Exploratory approach 

The problem of oxidative stress has been studied since the 60s of the last century and has 
now reached its peak. Today it is difficult to find any pathological condition that is not 
accompanied or involved in the development of this phenomenon, such as neuro-
degenerative disorders, cancer, ischemic cascade, Parkinson's and Alzheimer's diseases, 
etc. [3, 6, 8, 9]. 

It has been established that hyper-thermic exposure causes the development of oxidative 
stress [4], which is based on the mass production of free radicals [1]. We believe that 
hyper-thermia is one of the most convenient effects, which allows us to study the ef-
fectiveness of various antioxidants on the functioning of the regulatory systems of the 
body. 

In our study on white rats, we studied (using the FRAS 5 device) the effect of hyper-
thermia on the above indicators. At the same time, hyper-thermia was carried out in a 
specialized cabin, in which we can change the temperature in its air space and fix it at the 
level required for the experiment. 
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We carried out all our studies both on intact animals and under conditions of hyper-
thermic (44°C) exposure. At the same time, in the first series of experiments, we 
examined indications in the cardiovascular system, in particular, the following indicators 
were recorded: 

1. Systemic blood pressure 

2. Pulse rate 

3. Saturation of arterial blood with oxygen (saturation) 

4. Oxidant and antioxidant activity 

5. The effect of each type of folium on the above named indicators 

In another series of experiments under the same experimental conditions, we studied 
changes in the amount of cholesterol. Changes in the lipid spectrum (T.CHOL, HDL-C, 
LDL-C, TG), as well as oxidative and antioxidant activities were determined. 

RESULTS 

Comparative analysis of the antioxidant activity of different types of Folium herbal 
preparations 

Let's evaluate how the amount of free radicals and antioxidants changed; in particular, 
under the action of Folium #2, and #3, the amount of free radicals was maintained within 
the normal range, and the amount of antioxidants was very high. When using Folium #1 
and Folium #4, the amount of free radicals was below the norm, as for antioxidants, their 
amount did not change and remained within the normal range. The oxidative balance risk 
index (OBRI) was normal for all drugs. As for the oxidative stress index (OSI), it 
significantly decreased with the use of Folium #2 and Folium #3, and in the case of 
Folium #1 and Folium #4 OSI slightly increased, although it was within the normal range. 

Against the background of hyper-thermic stress (WBH-44°C) with the introduction of 
various types of folium herbal preparation, the following trend was revealed; All four 
types of herbal preparation Folium (#1, #2, #3 and #4) led to the maintenance of free 
radicals within the normal range, only the level of antioxidants in the case of Folium 
#2was very high, and with the use of Folium #1, #3 and #4 remained within norms. The 
oxidative balance risk index (OBRI) was within normal limits. The oxidative stress index 
(OSI) was also within normal limits. Thus, all four types of the Folium herbal preparation 
exhibit antioxidant activity both under normal conditions and under conditions of 
oxidative stress induced by whole-body hyperthermia at a temperature of 44°C. However, 
Folium #2 and #3 work exceptionally well, as they are best at reducing and improving the 
oxidative stress index (OSI) of an organism (in our case, a white rat) against a 
background of hyper-thermic stress (WBH-44°C). As for Folium #1 and #4, they also 
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have a positive effect on the body and improve oxidative stress, although to a relatively 
lesser extent than in the case of Folium #2 and #3. 

In conclusion, we can say that Folium #2 and #3 are characterized by the best antioxidant 
activity (Table 1). 

Consider the data obtained in Table 1. Judging by the results of the experiment, the effect 
of the Folium #4 (at a dose of 17 mg/kg) leads to a significant decrease in the amount of 
free radicals (d-ROM) compared with the intact group of animals, and in relation to other 
indicators – PAT, OBRI and OSI they remain within normal limits. 

Table 1 

Experimental Conditions d-ROMs 
U.Carr 

PAT 
U.Cor 

OBRI 
index 

OSI 
index 

Intact rat 291 ± 33.0 2658 ± 267.0 0.9 ± 0.10 22 ± 9.00 

#1 231±16.5 2592±183.0 0.8 = 0.10 28 ± 9.00 

#2 257 ± 13.8 3099 ± 105.8 0.7 ± 0.05 17 ± 4.30 

#3 267±11.8 3011±112.5 0.8 ± 0.07 11 ±5.20 
Folium 

#4 224 ± 17.5 2465 ± 156.0 0.8 ± 0.10 34 ± 5.00 

WBH-44°C 372 ± 73.0 2609 ± 207.3 1.3 ± 0.20 57 ± 40.0 

#1 264 ± 25.1 2550 ± 171.0 0.9 ± 0.15 19 ± 6.60 

#2 275 ± 12.6 2914 ± 179.0 0.8 ± 0.07 11 ±4.70 

#3 284 ± 19.0 2681 ± 102.0 0.9 ± 0.07 14 ± 6.40 
Folium-WBH-44°C 

#4 291 ± 30.5 2454 ± 186.0 1.0 ± 0.10 24 ± 9.96 

44°C whole body hyperthermia (WBH) resulted in an increase in free radicals (d-ROM), 
oxidative balance risk index (OBRI) and oxidative stress index (OSI) indicating moderate 
oxidative stress compared with intact animals. 

Under conditions of general hyper-thermia 44°C, there was a decrease in d-ROM, OBRI, 
OSI against the background of the action of the Folium #4. The amount of antioxidants 
(d-ROM) did not change. Thus, all recorded parameters returned to the norm of intact animals. 
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Finally, it can be concluded that #4 neutralizes the excess of radicals generated during 
whole body hyperthermia (WBH-44°C) and returns it to normal, OBRI and OSI also 
return to normal. Therefore, said herbal preparation indeed exhibits antioxidant activity 
under conditions of oxidative stress caused by hyperthermia. 

Let us evaluate and compare the antioxidant activity of all four types of herbal 
preparation Folium (see Table 1) under normal conditions and under conditions of 
oxidative stress induced by hyper-thermia at a temperature of 44°C. 

Against the background of the action of different types of herbal preparation Folium, 
there was a change in the amount of free radicals and antioxidants. In particular, under the 
action of Folium #2 and #3, the amount of free radicals was maintained within the normal 
range, and the amount of antioxidants was very high. 

When using Folium #1 and #4, the amount of free radicals was below normal, as for 
antioxidants, their amount did not change and remained within the normal range. 

The oxidative balance risk index (OBRI) was normal for all drugs. As for the oxidative 
stress index (OSI), it significantly decreased with the use of Folium #2 and #3, and in the 
case of Folium #1 and #4 OSI slightly increased, although it was within the normal range. 

Against the background of hyper-thermic stress (WBH-44°C) with the introduction of 
various types of herbal preparation Folium, the following trend was revealed. All four 
Folium preparations (Folium #1, #2, #3 and #4) led to the maintenance of free radicals 
within the normal range, only the level of antioxidants in the case of Folium #2 was very 
high, and with the use of Folium #1, #3 and #4 remained within the normal range. 

The oxidative balance risk index (OBRI) was within normal limits. The oxidative 
stress index (OSI) was also within normal limits. Thus, all four types of herbal 
preparation Folium exhibit antioxidant activity both under normal conditions and 
under conditions of oxidative stress induced by whole-body hyper-thermia at a 
temperature of 44°C. 

However, Folium #2 and #3 work exceptionally well, as they are best at reducing and 
improving the oxidative stress index (OSI) of an organism (in our case, an animal) against 
a background of hyper-thermic stress (WBH-44°C). 

As for Folium #1 and #4, these drugs also have a positive effect on the body and improve 
oxidative stress, although to a relatively lesser extent than in the case of Folium #2 and #3. 

In conclusion, we can say that Folium #2 and #3 are characterized by the best antioxidant 
activity. 

Now the results obtained in the study of indicators of the cardiovascular system should be 
considered. The results of the measurements are presented in Table 2. 
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Table 2 

Cardiovascular parameters 

Experimental Conditions SBP 
(mmHg) 

DBP 
(mmHg) Pulse SpO2 

(%) 

Intact 115±23.7 87±19.6 394±46.3 92±4.9 

#1 92±10.7 59±3.2 344±11.3 86±1.9 

#2 94±24.8 69±13.7 351±22.6 94±1.3 

#3 103±17.0 72±17.1 341±27.2 95±2.6 
Folium 

#4 137±19.7 96±23.8 382±33.2 95±3.6 

WBH (Whole Body Hyper-
thermia)-44°C 155±70.6 123±62.1 383±36.8 86±7.5 

#1 117±24.7 85±26.7 406±46.7 85±6.0 

#2 108±17.0 66±15.4 349±55.1 98±0.5 

#3 101±11.9 73±15.8 345±11.1 95±2.1 
Folium + WBH-44°C 

#4 110±15.8 76±22.9 385±23.5 92±4.4 

The data obtained are presented in the diagrams (1, 2, 3). 

Systolic and Diastolic pressure

0
20
40

60
80

100
120
140

160
180
200

1 2 3 4 5 6

SB
P,

 D
B

P 
(m

m
H

g)

 
Diagram 1. 1 – Intact; 2 – WBH-44°C; 3 – Fol. #2 + WBH-44°C; 4 – Fol. #1+WBH-44°C; 5 – 
Fol. #3 + WBH-44°C; 6 – Fol. #4 + WBH-44°C. Light columns – systolic pressure; dark columns – 
diastolic pressure 
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Diagram 2. 1 – Intact; 2 – WBH-44°C; 3 – Fol. #2 + WBH-44°C; 4 – Fol. #1+ WBH-44°C; 5 – 
Fol. #3 + WBH-44°C; 6 – Fol. #4 + WBH-44°C 

Oxygen Saturation Index
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Diagram 3. 1 – Intact; 2 – WBH-44°C; 3 – Fol. #2 + WBH-44°C; 4 – Fol. #1+ WBH-44°C; 5 – 
Fol. #3+ WBH-44°C; 6 – Fol. #4+ WBH-44°C 

Table 3 
Biochemical Parameters (mmol/L) 

Experimental Conditions T.CHOL HDL-C LDL-C TG 

Intact 1.8 ± 0.03 0.74 ± 0.02 0.52 ± 0.04 0.9 ±0.03 

#1 2.0 ± 0.01 0.71 ± 0.02 0.03 ± 0.02 0.5 ±0.01 

#2 1.34 ± 0.02 0.5 ± 0.04 0.02 ± 0.01 1.9 ±0.09 

#3 1.25 ± 0.01 0.5 ± 0.02 0.5 ± 0.01 0.6 ±0.02 
Folium 

#4 1.43 ± 0.06 0.7 ± 0.01 0.3 ± 0.08 0.8 ±0.05 
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Table 3 (continued) 

Experimental Conditions T.CHOL HDL-C LDL-C TG 

WBH-44°C 1.35 ± 0.01 0.6 ± 0.01 0.3 ± 0.01 1.14 ± 0.08 

#1 1.32 ± 0.28 0.5 ± 0.01 0.02 ± 0.01 1.8±0.05 

#2 1.0 ± 0.08 0.6  ± 0.01 0.08 ± 0.03 0.7±0.30 

#3 1.66 ± 0.03 0.54 ± 0.10 0.5 ± 0.03 0.9±0.09 
Folium + WBH-44°C 

#4 1.37 ± 0.08 0.6 ± 0.05 0.49 ± 0.01 0.6±0.02 

Based on the data presented in the Table, corresponding diagrams are drawn. 
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Diagram 4. 1 – Intact; 2 – Fol. #2; 3 – Fol. #1; 4 – Fol. #3; 5 – Fol. #4; 6 – WBH-44°C; 7 – Fol. #2 + 
WBH-44°C; 8 – Fol. #1+ WBH-44°C; 9 – Fol. #3 + WBH-44°C; 10 – Fol. #4 + WBH-44°C 
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Diagram 5. 1 – Intact; 2 – Fol. #2; 3 – Fol. #1; 4 – Fol. #3; 5 – Fol. #4; 6 – WBH-44°C; 7 – Fol. #2 + 
WBH-44°C; 8 – Fol. #1+ WBH-44°C; 9 – Fol. #3 + WBH-44°C; 10 – Fol. #4 + WBH-44°C 
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Low-density lipoprotein - cholesterol
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Diagram 6. 1 – Intact; 2 – Fol. #2; 3 – Fol. #1; 4 – Fol. #3; 5 – Fol. #4; 6 – WBH-44°C; 7 – Fol. #2 + 
WBH-44°C; 8 – Fol. #1+ WBH-44°C; 9 – Fol. #3 + WBH-44°C; 10 – Fol. #4+ WBH-44°C 
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Diagram 7. 1 – Intact; 2 – Fol. #2; 3 – Fol. #1; 4 – Fol. #3; 5 – Fol. #4; 6 – WBH-44°C; 7 – Fol. #2 + 
WBH-44°C; 8 – Fol. #1+ WBH-44°C; 9 – Fol. #3 + WBH-44°C; 10 – Fol. #4 + WBH-44°C 

DISCUSSION OF CHANGES IN CARDIOVASCULAR PARAMETERS 

As is known from the literature, the systemic arterial pressure of white sterile rats 
averages 120/80 mm/Hg. As can be seen from Table. 2 and graphs (1, 2, 3), systemic 
arterial pressure in animals of the intact group was recorded at the level of 115/87 mm 
Hg, i.e. corresponded to the norm. 

When taking three types of folium (#1, #2 and #3), only minor changes in systemic 
arterial pressure corresponding to the norm were noted. And the introduction of Folium 
#4 caused its increase (both systolic – SBP, and diastolic – DBP). As for the pulse, with 
the introduction of all types of Folium, a slight decrease was observed, which was also 
within the normal range (300-600). The blood oxygen saturation indicator (saturation – 
SpO2) also remained within the normal range (<92%) when using Folium #2, #3 and #4. 
As for Folium #1, it only caused a slight decrease in saturation. 

Tri-glicerides 
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In whole body hyper-thermia (WHB) 44°C, systemic arterial pressure (systolic and 
diastolic) increased (hypertension), pulse remained within the normal range, and 
saturation decreased compared to the group of intact animals. 

Let's see what picture we have against the background of foliums (#1, #2, #3 and #4) with 
hyper-thermia of the whole body 44°C (Folium + WBH-44°C). Systemic blood pressure 
(both systolic and diastolic) returned to normal with the indicated foliums (#1, #2, #3 and 
#4). The pulse recording chart shows slight changes within the normal range in all types 
of Folium. Saturation did not change only in the case of Folium #1, while in the other 
three types of Folium (#2, #3 and #4) it increased and became equal to the norm. 

DISCUSSION OF BIOCHEMICAL PARAMETERS 

The serum lipid test is a fairly accurate method for diagnosing dyslipidemia and, based on 
it, predicting cardiovascular risk. Altered levels of T.CHOL, HDL-C and LDL-C directly 
indicate the risk of coronary heart disease. Also, an increase in tri-glyceride levels is 
considered a serious prognostic indicator of coronary events. There is a so-called athero-
genic lipid triad in the blood: an excess of LDL-C and TG and a decrease in the 
concentration of HDL-C. 

Criteria for assessing total cholesterol, low-density and high-density lipoprotein 
cholesterol (mg / dl – mmol / l) in the blood of sterile albino rats: 

T.CHOL (total cholesterol): 1.8-1.9 

LDL-C (Low-density cholesterol [“bad”]): 0.52-0.69 

HDL-C (HDL [“good”] cholesterol): 0.74-0.84 

TG (Tri-glycerides): 0.94-0.89 

As can be seen from Table 2 and graphs (4, 5, 6, 7), with the introduction of different 
types of Folium (#1, #2, #3 and #4), the following changes occur: in particular, in all four 
cases, the concentration of HDL-C slightly decreased. The concentration of LDL-C 
decreased significantly. As for the amount of TG, in the case of Folium (#1, #3 and #4) it 
is significantly reduced, and in the case of Folium #2 it is significantly increased. 

Based on the data obtained, it can be assumed that Folium (#1, #3 and #4) work more 
efficiently under normal conditions than Folium #2. 

Therefore, these types of folium (#1, #3 and #4) reduce the risk of cardiovascular disease 
and can be used as a preventive measure. 

During whole body hyper-thermia (WBH) 44°С, the concentration of T-CHOL, HDL-C, 
LDL-C decreased and the amount of TG increased compared to the group of intact animals. 
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Excessive concentration of tri-glycerides in the blood leads to the progression of the 
atherosclerotic process and therefore is a risk factor for cardiovascular diseases. 

Let's see what picture will develop against the background of the introduction of various 
types of Folium (#1, #2, #3 and #4) with hyper-thermia of the whole body 44°C (Folium 
+ WBH-44°C). 

Under general hyper-thermia 44°C (Folium + WBH-44°C) against the background of 
various types of Folium (#1, #2 and #4), the level of HDL-C concentration practically did 
not change compared to the group of animals subjected to hyper-thermia. The 
concentration of LDL-C decreased in the case of Folium (#1 and #2), while in Folium (#3 
and #4) it increased compared to the hyper-thermic group. The amount of TG decreased 
with Folium (#2, #3 and #4) and increased with Folium #1. 

CONCLUSIONS 

1. All four folium preparations exhibit antioxidant activity under both normal and 
oxidative stress conditions, but Folium #2 and #4 proved to be especially effective. 

2. When taking three types of folium (#1, #2 and #3), only minor changes in systemic 
blood pressure corresponding to the norm were noted, and the introduction of Folium 
#4 caused its increase (both systolic – SBP, and diastolic – DBP). 

3. Analysis of cardiovascular parameters revealed that three types of folium (#1, #3 and 
#4) reduce the risk of cardiovascular diseases and can be used for preventive purposes. 

4. All the results of our scientific studies indicate that all four REMEDIES are 
worthy for further studies for other functionalities individually, as well as 
COMBINATIONS of any two, any three and all four of them combined. 

REFERENCES 

1. Flanagar S.W., Moseley P.L., Buttner G.R. FEBS Lett., 1998, 17, 431, 2, 285-28. 
2. Hildebrandt B., Wust P., Ahlevs O. et al. Crit. Rev. Oncol. Hematol., 2002, 43, 33-56. 
3. Hoidal J.R. Am. J. Respir. Cell Mol. Biol., 2001, 25,661-663. 
4. McCord J.H., Fridovich I. J. Biol. Chem., 1959, 234:40. 
5. Pizzano G., Irrera N.,CucinottaM., Pallio G., Mannino F., Arcoraci V., Squadrito F., 

Altavilla D., Bitto A. Oxid. Med. Cell Longev., 2017. 
6. Reiter R.J. News Physiol. Sci., 2000, 15, 246-250. 
7. Saginadze N., Gumberidze L., Davlianidze L., Devdariani M., Kvachakidze I., Momtselidze N., 

Mantskava M., Nebieridze M., Sikharulidze N., Mitagvaria N. Proc. Georgian Nat. Acad. Sci., 
Biomed. Series, 2015, 41, 5-6. 

8. Vanden H.T.L., Becker L.B., Shao Z. et al. J. Biol. Chem., 1998, 272, 18092-18098. 
9. Wolin M.S. Vasc. Biol., 2000, 20, 1430-1442. 



 

 

 

 

190 

foliumis mcenareuli preparatebis antioqsidanturi 

moqmedebagul-sisxlZarRvTa da qolesterinis sistemebSi 

normaluri da hiperTermuli stresuli zemoqmedebis qveS 

TeTr virTxebze 

babri oreni1,  marina devdariani2,  marina nebieriZe2,   

lena davlianiZe2,  lali gumberiZe2,  ia qvaCakiZe2,   

nino sixaruliZe2,  mariam darbaiZe3,  nodar miTagvaria2 

1 BAO Health Resources Corporation, aSS;  2 i. beritaSvilis eqsperimentuli 

biomedicinis centri;  3 universiteti alte, Tbilisi, saqarTvelo 

reziume 

am kvlevaSi Cven SevimuSaveT eqsperimentuli analizis Sedegebi (TeTr vir-

Txebze) da davadgineT oTxi foliumis modifikaciis antioqsidanturi 

efeqtebi, romlebic Seqmnilia oqsidaciuri stresis klinikuri mkurna-

lobisTvis. 

yvela Cveni kvleva Catarebulia rogorc xeluxlebel cxovelebze, aseve 

hiperTermuli (44°C) eqspoziciis pirobebSi. amavdroulad, eqsperimentebis 

pirvel seriaSi Cven gamovikvlieT Cvenebebi gul-sisxlZarRvTa sistemaSi. 

eqsperimentebis sxva seriaSi igive eqsperimentuli gavlenis qveS Seviswav-

leT qolesterinis odenobis cvlilebebi. 

miRebuli monacemebis safuZvelze SeiZleba vivaraudoT, rom Folium (№1, №3 
da №4) normalur pirobebSi ufro efeqturad muSaobs, vidre №2. am tipis 
foliumi amcirebs gul-sisxlZarRvTa daavadebebis risks da SeiZleba 

gamoyenebul iqnas, rogorc profilaqtikuri RonisZieba. 

zogadi hiperTermiis pirobebSi 44°C (Folium + WBH-44°C) sxvadasxva tipis 
Folium (№1, №2, №4) fonze, HDL-C koncentraciis done praqtikulad ar 

Secvlila hiperTermias daqvemdebarebul cxovelTa jgufTan SedarebiT. 

LDL-C koncentracia Semcirda foliumis SemTxvevaSi (№1 da №2), xolo 

foliumSi (№3 da №4) gaizarda hiperTermiul jgufTan SedarebiT. TG-is 

raodenoba Semcirda Folium (№2, №3 da №4) da gaizarda Folium №1-iT. 
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АНТИОКСИДАНТНЫЙ ЭФФЕКТ РАСТИТЕЛЬНЫХ ПРЕПАРАТОВ 
ФОЛИУМА В СЕРДЕЧНО-СОСУДИСТОЙ И ХОЛЕСТЕРИНОВОЙ 
СИСТЕМАХ ПРИ НОРМЕ И ГИПЕРТЕРМИЧЕСКИХ СТРЕССОВЫХ 
ВОЗДЕЙСТВИЯХ НА БЕЛЫХ КРЫСАХ 

Бабри Орен1,  Марина Девдариани2,  Марина Небиеридзе2,   
Лена Давлианидзе2,  Лали Гумберидзе2,  Ия Квачакидзе2,   
Нино Сихарулидзе2,  Мариам Дарбаидзе3,  Нодар Митагвария2 
1 BAO Health Resources Corporation, США;  2 Ив. Бериташвили Центр эксперимен-
тальной биомедицины;  3 Университет Алте, Тбилиси, Грузия 

РЕЗЮМЕ 

В данном исследовании мы разработали результаты экспериментального анализа (на белых 
крысах) и выявили антиоксидантные эффекты четырех модификаций Folium, созданных для 
клинического лечения окислительного стресса. 

Все наши исследования мы проводили как на интактных животных, так и в условиях гипер-
термического (44°С) воздействия. При этом, в первой серии экспериментов мы исследовали 
показания в сердечно-сосудистой системе. 

В другой серии экспериментов при тех же экспериментальных воздействиях, мы изучали 
изменения количества холестерина. 

На основании полученных данных можно предположить, что Folium (№1, №3 и №4) в 
нормальных условиях работает эффективнее, чем Folium №2. Эти виды Folium снижают 
риск сердечно-сосудистых заболеваний и могут применяться в профилактических целях. 

При общей гипертермии 44°С (Folium + WBH-44°С), на фоне различных видов Folium (№1, 
№2, №4) уровень концентрации HDL-C практически не изменился по сравнению с группой 
животных, подвергшихся гипертермии. Концентрация LDL-C снижалась в случае Folium 
(№1, №2), в то время как при Folium (№3, №4) увеличился по сравнению с 
гипертермической группой. Количество TG уменьшалось в случае Folium (№2, №3, №4) и 
увеличивалось в случае Folium №1. 
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sportsmenTa saSejibro periodSi 

fizikuri Tvisebebis da funqciuri monacemebis 

korelaciis zogierTi sakiTxi 

durmiSxan CitaSvili1,  guram beqaia2,  elene korinTeli3,  

nino Ciqobava4,  nana berianiZe3 

1 ilias saxelobis universiteti, Tbilisi;  2 iv. beritaSvilis 

eqsperimentuli biomedicinis centri;  3 saqarTvelos fizikuri 

aRzrdisa da sportis saswavlo universiteti;  4 qarTul-ebrauli 

erToblivi klinika `gidmedi~, Tbilisi 

dRemde arsebuli literaturis monacemebis safuZvelze sportis umravles 

saxeobebSi, rogoricaa sportuli TamaSebi, tanvarjiSi, akrobatika, Wi-

daobebi, krivi, farikaoba, mZleosnoba, Ziudo da sxv., ZiriTadad Seswav-

lilia fizikuri Tvisebebis da Sesabamisi funqciuri Zvrebis dinamika 

mosvenebul mdgomareobaSi, fizikuri varjiSisas da dasvenebis periodSi. 

miRebul monacemebze dayrdnobiT wydeba sportsmenis Sejibrze daSveba-

ardaSvebis sakiTxi. 

Cveni kvlevis mizani iyo dakvirvebebi mogvexdina ZiudoSi movarjiSe sports-

menTa fizikuri Tvisebebis da funqciuri monacemebis dinamikaze. dakvir-

vebebi tardeboda yvela asakis Ziudoistze, dawyebuli 7 wlis asakidan 16-

17 wlis asakis CaTvliT. 

sakvanZo sityvebi: funqciuri Zvrebi da fizikuri Tvisebebis Tanaarseboba, 

zogadi da specialuri gamZleobis maCveneblebi 

Cveni dakvirvebis mizani iyo 16-17 wlis asakis Ziudoistebis fizi-

kuri da funqciuri monacemebis srulyofili Semowmeba. isini gamo-

diodnen ufrosi asakis sportsmenTa Sejibrebebze. am miznis misaR-

wevad dakvirvebebi iwyeboda umcrosi asakis bavSvebze, romlebic 6-7 

wlis asakidan sxva bavSvebTan erTad varjiSobdnen da swavlobdnen 

zogadi fizikuri momzadebis specializebul skolebSi. 

Cveni kvlevis mizani iyo asakobrivi jgufebis gaTavaliswinebiT Se-

gveswavla ZiudoSi mosamzadebeli jgufis bavSvTa fizikuri Tvise-
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bebisa da funqciuri Zvrebis monacemebi sawvrTno procesis gaumjo-

besebisTvis. 

aqedan gamomdinare, ZiudoSi movarjiSeTa damwyeb jfufSi, sadac 

varjiSobda 6-7 wlidan 13 wlamde asakis bavSvebi, davyaviT or jgu-

fad. pirvel jgufSi gaerTianda 7-dan 10 wlamde asakis bavSvebi, 

meore jgufSi – 11-dan 13 wlis asakis bavSvebi. 

orive jgufisTvis tardeboda varjiSTa erTiani kompleqsi. cal-

calke SeviswavleT orive jgufis saSualo woniTi maCveneblebi. 

dakvirvebis procesSi gaviTvaliswineT bavSvTa fizikuri momzadebis 

pirvel etapze bavSvis survili sportis romel saxeobaSi surda 

varjiSis gagrZeleba. maTi fantazia sportis saxeobis arCevis sa-

kiTxSi moiTxovs motivaciis gaanalizebas, radgan es survili SeiZ-

leba gamowveuli iyos bavSvis mSoblebis sportuli miRwevebiT an 

sportis romelime sxva saxeobaSi gamoCenili sportsmenis warmate-

bebiT da sazogadoebis mier maTi farTo aRiarebiT. es sakiTxi 

ZiriTadad wydeba zogadi fizikuri momzadebis skolaSi bavSvis 

surviliT an romelime sapatio pirovnebis rCeviT. 

bavSvis survilis Sesruleba TviT bavSvzea damokidebuli, roca igi 

misaRebi normativebis Cabarebis Semdeg sportis arCeul saxeobaSi 

daiwyebs aqtiur mowmedebebs. 

am sakiTxis dadebiTad gadawyvetisTvis SesaniSnav gamosavals war-

moadgens zogadi fizikuri momzadebis programaSi sportis mraval 

saxeobaSi arsebuli saswavlo gegmebi. 

zogadi fizikuri momzadebis sawyisi etapi iwyeboda 5-6 wlis asaki-

dan da etapobrivad grZeldeboda 16-17 wlamde. specialobiT SerCeul 

bavSvTa monacemebis aReba sawvrTno periodebis mixedviT etapobri-

vad xdeboda da miRebul monacemebze dayrdnobiT. arsebuli faq-

tobrivi monacemebis gaTvaliswinebiT xdeboda cvlilebebis Setana 

sawvrTno periodSi. 

ase grZeldeboda sportsmenis Sejibrebaze gamgzavrebamde da iq 

miRebuli Sedegebis saboloo ganxilvisas gaTvaliswinebuli iyo 

daSvebuli Secdomebis gaanalizeba. 

gaanalizebul iqna dakvirvebis qveS myofi mosamzadebeli jgufis 

bavSvebis fizikuri Tvisebebis da funqciuri Zvrebis monacemebi 

asakis gaTvaliswinebiT, rac dadebiT Sedegs gvaZlevda sawvrTno 

procesis gaumjobesebaSi. 
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zemoTqmulidan gamomdinare, im damwyeb jgufSi, sadac erTad 

varjiSoben 5-13 wlis bavSvebi, monacemebis aReba xdeboda garkveuli 

periodebis dacviT. 

pirveli jgufis bavSvTa saSualo wona iyo 32 kg, 8 wlis bavSvebis – 34 

kg, 9 wlis – 35 kg da 10 wlis bavSvTa wona – 45 kg. meore jgufis 11 

wlis bavSvTa wona iyo 47 kg, 12 wlis – 55 kg, 13 wlisa – 57.5 kg. 

rogorc gamoirkva, meore jgufis bavSvebis wona iyo 55 kg da 

woniTi maCveneblebi meryeobda 43-dan 65 kg-s Soris. miRebuli 

monacemebidan gamomdinare, mwvrTnelebs eTxovaT varjiSebis pro-

cesSi gaeTvaliswinebinaT wona, pulsis sixSire, sunTqvis sixSire 

da filtvebis sasicocxlo tevadoba (cxr. 1 da 2). 

cxrili 1 

I jgufis bavSvTa funqciuri monacemebis dinamika 

asaki pulsi sunTqvis sixSire filtvebis sasicocxlo tevadoba 

5-6 w. 95-128 32-34 1100 

7 w. 95-125 32-34 1250 

8 w. 88.6-146 28-39 1200 

9 w. 87-153 17-38 1200 

cxrili 2 

II jgufis bavSvTa funqciuri monacemebis dinamika 

asaki pulsi sunTqvis sixSire filtvebis sasicocxlo tevadoba 

11 w. 80-126 28 2500 

12 w. 70 20 1700 

13 w. 78 20 3200 

9 w. 87-153 17-38 1200 

 

masala da meTodebi 

dakvirvebebi tardeboda q. TbilisSi diRmis Ziudos darbazSi sa-

Ramos 7 sT-dan. pirvel jgufSi Sediodnen 5-6 wlidan 9-10 wlamde 

sportsmenebi, meore jgufSi – 11-13 wlis sportsmenebi. 

diagramaze 1 mocemulia 5-6 wlis bavSvTa pulsuri, sunTqvis sixSi-

risa da filtvebis sasicocxlo tevadobis maCveneblebi. 
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diagrama 1. 5-6 wlis ZiudoistTa monacemebi mosvenebul mdgomareobaSi. 1 – 

pulsi, 2 – sunTqva, 3 – sasicocxlo tevadoba 

miRebuli monacemebis safuZvelze gakeTda daskvna sportsmenis 

mzadyofnis Sesaxeb momavalSi varjiSis gasagrZeleblad. 
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НЕКОТОРЫЕ ВОПРОСЫ КОРРЕЛЯЦИИ ФИЗИЧЕСКИХ СВОЙСТВ И 
ФУНКЦИОНАЛЬНЫХ ДАННЫХ СПОРТСМЕНОВ 
В СОРЕВНОВАТЕЛЬНОМ ПЕРИОДЕ 

Дурмишхан Читашвили1,  Гурам Бекая2,  Елене Коринтели3,   
Нино Чикобава4,  Нана Берианидзе3 
1 Университет Ильи, Тбилиси;  2 Центр эксериментальной биомедицины им. Ив. Берита-
швили, Тбилиси;  3 Грузинский государстенный учебный университет физического 
воспитания и спорта;  4 Грузино-Израильская совместная клиника, «Гидмед», Тбилиси 

РЕЗЮМЕ 

На основании имеющихся на сегодняшний день данных литературы изучалась динамика 
физических свойств и соответствуюших функциональных изменений в состоянии покоя, во 
время физических упражнений и в период отдыха спорстменов, занятых в таких наиболее 
популярных видах спорта, как спортивные игры, гимнастика, акробатика, бокс, фехтование, 
легкая атлетика, дзюдо и др. 

На основании полученных данных принимается решение о допуске спортсмена к 
соревнованиям. 

Целью нашего исследования было наблюдение за динамикой физических свойств и 
функциональных данных дзюдоистов. Наблюдения проводились за дзюдоистами всех 
возрастных групп от 7 до 16-17 лет. 

SOME ISSUES OF CORRELATION OF PHYSICAL PROPERTIES AND 
FUNCTIONAL DATA OF ATHLETES IN THE COMPETITIVE PERIOD 

Durmishkhan Chitashvili1,  Guram Bekaya2,  Elene Korinteli3,  Nino Chikobava4,  
Nana Berianidze3 
1 Ilia University, Tbilisi, Georgia;  2 Iv. Beritashvili Center for Experimental Biomedicine, 
Tbilisi;  3 Georgian State Educational University of Physical Training and Sports, Tbilisi, 
4 Georgian-Israeli Joint Clinic “Gidmedi”, Tbilisi 

SUMMARY 

Based on the available literary data, the dynamics of physical properties and corresponding 
functional changes at rest, during physical exercises and the rest period of athletes involved in 
such most popular sports, as sports games, gymnastics, acrobatics, boxing, fencing, wrestling, 
judo, etc. has been studied. 

The aim of this investigation was the observation on the dynamics of physical properties and 
functional changes in judoists. The observations were carried out on judoists of all ages from 7 to 
16-17 years. 
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ДЖОЗАМИЦИН (ВИЛЬПРАФЕН) В КОМПЛЕКСНОМ ЛЕЧЕНИИ 
РОЗОВЫХ УГРЕЙ 

Нино В. Цискаришвили,  Александр Г. Кацитадзе,   
Цискари И. Цискаришвили,  Нино И. Цискаришвили 

Тбилисский государственный медицинский университет, департамент дермато-
венерологии, Грузия 

Этиология розацеа до сих пор не совсем ясна. Одной из причин возникновения 
дерматоза считается наличие сопутствующих заболеваний желудочно-кишечного 
тракта [1, 4]. Более того, у половины больных розацеа, наблюдаются клинические и 
гистологичесике признаки гастрита. Патогенетическая зависимость розацеа от нали-
чия заболеваний желудочно-кишечного тракта следует обьяснять гиперпродукцией 
при них медиаторов вазодилатации. Как известно, установлена зависимость развития 
розацеа не столько от наличия собственно гастрита, сколько от излишнего заселения 
гастроинтестинального тракта больных спиралеформными бактериями Helicobacter 
pylori [2]. 

Под наблюдением находилось 20 женщин в возрасте от 30 до 65 лет, страдавших 
папуло-пустулезной розацеа. В клинической картине заболевания у всех больных 
отмечались эритема, отечность – особенно выраженная у больных со стероидной 
формой розацеа, множественные папулы и пустулы. Преимущественной локали-
зацией высыпаний была центральная область лица. Всем больным проводилась 
терапия вильпрафеном по 500 мг (1 таблетка), 2 раза в сутки в течение 10-15 дней, 
Помимо общей антибактериальной терапии, лечение включало традиционные 
местные средства. К концу 2-й недели лечения, у 15 больных отмечалось значительное 
улучшение, у 3 больных, страдавших стероидной формой розацеа, значительное 
улучшение в клинической картине наступило через 3 недели терапии. Проведенное 
исследование показало, что в свете современных представлений об этиологии розацеа 
и роли в его развитии бактериальной флоры желудочно-кишечного тракта вклю-
ченеие вильпрафена в терапию дерматоза имеет патогенетическое обоснование и под-
тверждается удачным опытом практического использования. 

Ключевые слова: розацеа, терапия, джозамицин 

Розацеа – одно из самых частых кожных заболеваний взрослого населения (распро-
страненность 2-5%), которое редко проявляется экстрафациально и обычно разви-
вается на лице. Причина возникновения розацеа до конца неизвестна. В качестве 
причин дерматоза рассматриваются алиментарные факторы (алкоголь, кофе, 
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пряности, цитрусовые и др.), физические агенты (высокая и низкая температура, 
инсоляция), жизнедеятельность клещей рода Demodex folliculorum, патология эндо-
кринной, иммунной и нервной систем, повышение уровня вазоактивных пептидов, 
отклонения в свертывающей системе крови [3, 5]. Одной из частых причин возник-
новния розацеа считается наличие сопутствующих заболеваний желудочно-кишеч-
ного тракта [1]. Более чем у половины больных розацеа наблюдаются клинические 
и гистологические признаки гастрита. Патогенетическое значение придается чаще 
гипо- или анацидному гастриту, реже – гиперацидному. Патогенетическую зависи-
мость розацеа от наличия заболеваний желудочно-кишечного тракта следует обьяс-
нять гиперпродукцией при них медиаторов вазодилатации. Наиболее часто 
определяемый при гастритах в крови в высоких концентрациях простагландин Е2 
обладает способностью вызывать приливы. Как известно, установлена зависимость 
развития розацеа не столько от наличия собственно гастрита, сколько от излишнего 
заселения гастроинтестинального тракта больных спиралеформными бактериями 
Helicobacter pylori [2, 4]. Считается, что эти бактерии индуцируют выработку вазо-
активных пептидов или же сами высвобождают токсины, способствующие возник-
новению реакции приливов. У лиц, инфицированных Helicobacter pylori, нередко 
выявляется гастриемия. Пентагастрин, в частности, обладает способностью вы-
зывать реакции приливов. У 50-80% больных розацеа обнаруживают в сыворотке 
крови антитела (IgG, IgA) к Helicobacter pylori. Следовательно, бактериальная 
флора, представленная, в частности, Helicobacter pylori, на слизистой оболочке 
желудка может играть инициирующую или агравирующую роль в развитии 
розацеа. 

Механизм терапевтического эффекта антибактериальных препаратов при розацеа 
окончательно не выяснен. Успех антибиотикотерапии обьясняется устранением 
аллергизирующего влияния различных типов кишечных бактерий, а также угне-
тающим воздействием антибиотиков на флору эрозивных и язвенных поражений 
желудка и двенадцатиперстной кишки. Возможно, что высокая эффективность 
антибиотиков при розацеа обусловлена чувствительностью к ним бактерий 
Helicobacter pylori. Предполагается также, что антибактериальные препараты спо-
собны оказывать противовоспалительное воздействие за счет ингибирования ряда 
факторов. В частности, установлено угнетающее влияние антибиотиков из группы 
макролидов на секрецию протеинкиназ, а также интерлейкина-2 и 4. Часто, в 
терапии розацеа используются антибиотики из группы тетрациклинов. Лечение 
тетрациклинами, как правило, длительное – до 12 нед., что повышает риск развития 
побочных действий. Возможны нарушения деятельности желудочно-кишечного 
тракта, аллергические реакции, фотосенсибилизация. При длительном применении 
препаратов группы тетрациклинов могут возникнуть осложнения, обусловленные 
развитием кандидоза. Препараты следует с осторожностью применять при забо-
леваниях почек, лейкопении. Препарат не разрешается использовать при лечении 
беременных. В настоящее время убедительный эффект при лечении розацеа 
удается получить при использовании антибиотика из группы макролидов – виль-
прафен (джозамицин). Указанный препарат наиболее предпочтителен для приме-
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нения, поскольку его прием осуществляется дважды в день. Кроме того, он отли-
чается хорошей переносимостью, минимальными побочными действиями. 

Цель исследования – выявление терапевтической эффективности вильпрафена в 
комплексном лечении розовых угрей. 

МАТЕРИАЛ И МЕТОДЫ 

Группа наблюдения включала 20 женщин в возрасте от 30 до 65 лет (средний 
возраст 34 года). Длительность заболевания от 1 года до 9 лет. Во всех клинических 
случаях наблюдалась папуло-пустулезная форма розацеа. Предшествующее ле-
чение включало разнообразные спиртовые растворы, в том числе содержащие 
антибиотики. 5 пациентов применяли кортикостероидные мази, в связи с чем у 4 из 
них развилась стероидная форма розацеа. 3 больным ранее проводилась 
пероральная терапия метронидазолом, приводящая к временному улучшению. В 
клинической картине заболевания у всех больных присутствовала эритема, 
отечность, которая была особенно выражена у больных со стероидной формой 
розацеа, множественные папулы и пустулы. Преимущественной локализацией 
высыпаний была центральная область лица, носогубный треугольник, медиальные 
участки щек, подбородок. У 1 больной высыпания располагались также на перед-
ней поверхность шеи. В течение первой недели после отмены кортикостероидных 
местных препаратов у больных стероидной розацеа развился синдром отмены в 
виде усиления гиперемии и отечности. 

Всем больным проводилась терапия вильпрафеном по 500 мг (1 таблетка) 2 раза в 
сутки, в течение 10-15 дней. Вильпрафен более стабилен в желудочном соке, чем 
эритромицин, быстро всасывается после перорального приема и обладает высоким 
профилем безопасности. Препарат практически не вызывает побочные эффекты со 
стороны желудочно-кишечного тракта. Помимо общей антибактериальной терапии, 
лечение традиционно включало прохладные примочки лекарственных растений 
(шалфей, череда, ромашка), 2% серно-резорцин, салициловую пасту, мазь «Ям». 

К концу второй недели лечения у 15 больных отмечалось значительное улучшение 
в виде полного регресса пустулезных и мелких папулезных элементов, уплощения 
крупных папул, существенного уменьшения эритемы. У остальных 4 больных, 
страдавших стероидной розацеа, значительное улучшение в клинической картине 
наступило через 3 недели терапии. Для закрепления эффекта терапии и устранения 
остаточных явлений заболевания (пассивной эритемы) всем больным проводился 
курс криомассажа (7-10 сеансов). 

Таким образом, в свете современных представлений об этиологии розацеа и роли в 
его развитии бактериальной флоры желудочно-кишечного тракта применение 
вильпрафена в терапии этого дерматоза имеет патогенетическое обоснование и 
подтверждается удачным опытом практического применения. 
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jozamicini (vilprafeni) rozaceas 

kompleqsur mkurnalobaSi 

nino v. ciskariSvili,  aleqsandre g. kacitaZe,   
ciskari i. ciskariSvili,  nino i. ciskariSvili 

Tbilisis saxelmwifo samedicino universiteti, dermatovenerologiis 

departamenti 

reziume 

rozacea Tanamedrove dermatologiis erT-erT mniSvnelovan problemad 

rCeba. bolo wlebSi mkvlevarebis mier daavadebis etiopaTogenezis Sesaxeb 

axali hipoTezebia SemoTavazebuli. dResdReobiT SeiZleba gamovyoT ram-

denime wamyvani faqtori, romelic dermatozis ganviTarebis mizezad SeiZ-

leba ganvixiloT. kuW-nawlavis traqtis daavadeba aseT pacientebSi TiT-

qmis 50%-s Seadgens. dadgenilia gastritis klinikuri da histologiuri 

niSnebi. dermatozis paTogenezuri kavSiri kuW-nawlavis paTologiasTan 

aixsneba am dros vazodilataciis mravali mediatoris hiperproduqciiT. 

daavadebis ganviTareba ukavSirdeba gastrointestinalur traqtSi Helico-
bacter pylori-s maRal koncentracias. vakvirdebodiT rozaceas papulo-

pustuluri formiT daavadebul 30-dan 65 wlamde daavadebul 20 pacients. 

klinikurad daavadeba vlindeboda eriTemiT, romelic mkafiod iyo 

gamoxatuli rozaceas steroiduli formiT daavadebulebSi mravlobiTi 

papulebiT da pustulebiT. gamonayari ZiriTadad lokalizdeboda saxis 

centralur nawilze. yvela pacients Terapia utardeboda jozamiciniT 500 

mg 2-jer dReSi, 10-15 dRe. zogad antibaqteriul TerapiasTan erTad 

mkurnaloba moicavda tradiciul adgilobriv Terapias. mkurnalobis 
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dawyebidan 2 kviris Semdeg 15 pacients daudginda mniSvnelovani gaumjo-

beseba. 3 SemTxvevaSi (rozaceas steroiduli forma) klinikuri gaumjobe-

seba 3 kviris Semdeg dadginda. 

kvlevis Sedegad dadginda, rom rozaceas kompleqsur mkurnalobaSi 

jozamicinis gamoyeneba zrdis mkurnalobis Terapiul efeqts. 

JOZAMYCIN IN THE TREATMENT OF ROSACEA 

Nino V. Tsiskarishvili,  Alexander G. Katsitadze,  Tsiskari I. Tsiskarishvili,   
Nino I. Tsiskarishvili 

Tbilisi State Medical University, Department of Dermatovenerology, Georgia 

SUMMARY 

The study included 17 women aged 22-63 years with papulo-pustular rozacea. All the patients 
were with erythema and oedema, the latter being especially well manifested in the cases with 
steroid-dependent rozacea, multiple papules and pustules. The eruption was predominantly 
localized in the central facial region. All the patients received one Wilprafen tablet (500 mg) twice 
daily for 10-15 days. Apart from conventional antibiotic therapy, the treatment included locally 
popular domestic medicines. Fifteen patients enjoyed marked improvement of their clinical 
condition two weeks after the initiation of therapy. In the rest 4 patients having steroid-dependent 
rozacea, the improvement of clinical picture was apparent 3 weeks after the beginning therapy. 
The results of the study indicate that, in the light of the current etiologic concept of rosacea and its 
role in the development of gastro-intestinal bacterial flora, Wilprafen represents a pathogenetically 
sound approach to treating this disease. This inference is supported by successful clinical 
experience with this product. 
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instruqcia avtorTaTvis 

Jurnali ~saqarTvelos mecnierebaTa erovnuli akademiis macne, biomedicinis 

seria” beWdavs eqsperimentuli biologiis, adamianisa da cxovelTa fizio-

logiisa da medicinis profilis originalur samecniero werilebs. mimo-

xilviTi xasiaTis werilebi ibeWdeba mxolod saredaqcio kolegiis dakveTiT. 

werilebi miiReba qarTul, rusul an inglisur enebze. nebismier enaze 

warmodgenil werils unda daerTos sam enaze (qarTul, rusul da in-

glisurze) dawerili reziume (ara umetes 250 sityvisa). samive reziume mkacrad 

erTi Sinaarsiis unda iyos. reziume unda Seicavdes saTaurs, avtorebs da 

dawesebulebas, romelSic Sesrulebulia naSromi, reziumeSi lakonurad unda 

iyos asaxuli Sromis mizani, meTodika, miRebuli Sedegebi da daskvna. 

TiToeul werils ZiriTadi teqstis enaze unda daerTos 4-6 e.w. sakvanZo 

sityva. 

werilis moculoba, reziumeebis da ilustraciebis CaTvliT ar unda iyos A4 

formatis 5 gverdze naklebi da 12 gverdze meti. ufro didi moculobis 

werilis beWdva saWiroebs redkolegiis specialuri Tanxmobis miRebas. 

werilis gaformeba xdeba standartuli rubrikaciiT: Sesavali, kvlevis mizani, 

masala da meTodebi, Sedegebi da maTi ganxilva, gamoyenebuli literaturis 

sia. es ukanaskneli pirveli avtorebis gvarebis mixedviT anbaniT unda iyos 

dalagebuli da Sesabamisad danomrili (jer qarTuli, Semdeg rusuli da 

bolos laTinurenovani). teqstSi citirebuli literatura miTiTebuli unda 

iyos Sesabamisi nomrebiT, kvadratul frCxilebSi. literaturis siaSi unda 

iyos miTiTebuli: avtorebi (gvarebi, inicialebi), Jurnalis (wignis) saxel-

wodeba, weli, tomi, nomeri da pirveli da bolo gverdebi. wignis citirebis 

SemTxvevaSi aucilebelia qalaqisa da gamomcemlobis miTiTeba (mag.: Tbilisi, 

mecniereba). SromaTa krebulis SemTxvevaSi saWiroa redaqtoris (redaqtorebis) 

inicialebis da gvarebis miTiTeba. 

gamosaqveynebeli werili redaqciaSi warmodgenili unda iyos rogorc 

amobeWdili (2 egz.), ise eleqtronuli versiiT – kompaqt-diskze (akrefili MS 
Word-Si). teqstis asakrefad gamoiyeneba 12 zomis fontebi. qarTuli teqstis-

Tvis gamoiyeneba Sylfaen, rusuli da inglisuri teqstebisTvis – Times New 
Roman. striqonTaSoris intervali – 1,5; velebi: marcxniv 3 sm, zeviT da qveviT 
2,5 sm, marjvniv – 1,5 sm). Sav-TeTri grafikebi warmodgenili unda iyos MS Excel-
is failiT, sxva Sav-TeTri suraTebi – jpg-failis saxiT, dasaSvebia agreTve 

mkafio Sav-TeTri originalebis (naxazebis an naxatebis) saxiTac (ara-

eleqtronuli). feradi suraTebi JurnalSi ar ibeWdeba. 

werilis eleqtronuli versia calke failebis saxiT unda Seicavdes teqsts, 

cxrilebs da suraTebs. failebis da/an folderis saxelwodeba unda iwyebodes 

werilis pirveli avtoris gvariT. ilustraciebis da cxrilebis adgili unda 

mieTiTos isriT amobeWdili versiis Sesabamisi gverdis velze, maTi 

Cakabadoneba teqstSi dauSvebelia. suraTebis warwerebi calke gverdze unda 

iyos akrefili. 

werili xelmowerili unda iyos yvela avtoris mier. bolo gverdze mi-

TiTebuli unda iyos sakorespondento avtoris telefoni da eleqtronuli 



 

 

fostis misamarTi. aucilebelia wamyvan avtorTa dawesebulebis adminis-

traciis wardgineba. 

JurnalSi werilis beWdva avtorTa xarjiT xorcieldeba. 

redkolegiaSi warmodgenili werili sarecenziod igzavneba or anonimur 

recenzentTan. recenzentTa azrSi principuli sxvaobis SemTxvevaSi werili 

damatebiT recenzirebaze gadaecema saredaqcio sabWos erT-erT Sesabamis 

wevrs, romlis azri gadamwyvetia. 

gamoqveynebuli werilis rusuli reziume ibeWdeba ruseTis referatuli 

Jurnalis saTanado seriaSi. 

redaqciaSi werilebis Cabareba SeiZleba yoveldRiurad eleqtronuli fostis 

meSveobiT sokhadzedodo@yahoo.com, dodo soxaZe (599-298-348, 555-912-929) an iv. 

beritaSvilis eqsperimentuli biomedicinis centrSi, l. goTuas q., 14, prof. 

g. beqaia (599-587-027), an prof. n. miTagvaria (599-304-104). 
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