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PREVENTIVE EFFICACY OF MICROENCAPSULATED
GRAPE SEED OIL
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" Technical University of Georgia; *Ivane Beritashvili Center for Experimental
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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 8L.6 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 816, 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; 111 — 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.
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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.
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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).

20

* %k

0
>

w wa =
= < =
& *

0 74
50 :{/ )
H1

10 % *E w2

10 -
Z////A
% 5
s 0 -
Control VPA-models P Control  yPA-models  VPA-models of
Sal-models of Autism Autism with GSO Sal-models of Autism Autismwith GSO

A B

Latency of REM/Paradoxical Sleep

|

EEG registration period
Ll
(=)

Incidence of REM/Paradoxical Sleep in 6-hour
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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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CTPYKTYPHBIE UBMEHEHUS CHA B BIIK-MOJEJIAAX AYTU3MA —
OLIEHKA IPEBEHTUBHOM Y®®EKTUBHOCTHU MUKPOKAII-
CYJIMPOBAHHOI'O MACJIA BUHOT'PAJHBIX KOCTOYEK

Xamyna Bexscanumeunu® 2, Henu Maanaxeuudsez, Huno Pozaeaz,
Mapuam Babunoose’, Hapeuz Haukeous’

1 . 2 .
Texuudeckuil yHusepcuteT ['py3un; ~ILleHTp SKkCHEpHUMEHTAIbHOW OMOMEAMIMHBI UMEHU
WBane bepuramsuny, Towmucu

PE3IOME

[enp wiccnemoBaHusl COCTOSIa B OlLIEHKE XapakKTepa HapylIeHWH CTPYKTYphl CHa Ha YXKMBOTHBIX
MOJIEJIIX PACCTPOUCTB aytucTuueckoro crekrpa (PAC) u ompenenenue crocoba MpPEeBEHIMH
BO3HMKAIOIIMX n3MeHeHHni. TemaTuka akTyanbHa, TaKk Kak CyObEeKTHBHBIN ONPOC POAUTENEH JeTei
1 mopocTkoB ¢ PAC moka3zai, 4To HapyIICHUs CHA SBISIOTCS OJHOW M3 CaMBIX JTOCAIHBIX MPOO-
nem. OOBEKTHBHBIC HCCIICIOBAHUS CHA OYCHB CKYIHBI BBHIY TOTO, U4TO NeTH u noapoctku ¢ PAC
UCTIBITHIBAIOT OOJBIIAE TPYTHOCTH B OOmeHWH. [l03TOMY CTano akTyalbHBEIM pa3padaThIBaTh
JKUBOTHBIE MOJENH, YTOOBl B HalbHEWIIEM SKCTPANOIMPOBATH MOJMYYCHHBIC PE3yJIbTAaThl Ha
yemoBeka. OMHONW M3 aKTyallbHOCTEH HacTOSImIeH padOTHI SIBISETCS TO, YTO IS OOBEKTHBHOM
OIICHKH CTPYKTYpHBIX H3MEHEHHH CHa WCCICIOBAHMSA TPOBOAATCA HAa MOJENAX ayTuU3Ma,
MOJIYYCHHBIX C MCTIOIB30BaHUEM BaJblIpoeBoi kucioTsl (BIIK).

Cunraercst, 9TO OKUCIUTENBHBIN CTPECC U UMMYHHas! JUC(HYHKIUSI MOTYT OIPEAEIATh MAaTOTCHE3
u 1skecth PAC. Tlockonbky Maciio BuHoOrpaaubix kocrouek (MBK) Goraro nuHONIEBOM KHCIOTOM
(TonMHEeHACHIEHHOH KUPHON KUCIOTON) M OJICMHOBOH KHCJIOTOW (MOHOHEHACHIIIIEHHON KUPHOU
KUCJIOTOW), KOTOPBIE ONPEAENSIOT €ro aHTHOKCHIAHTHBIE CBOWCTBA, MBI BIIEPBHIC MPHUMEHHIIH
Jo3upoBaHHylo noctaBky MBK, mMukpokancynipoBaHHOro B OnopasiaraeMblii CTEHOYHBIH Mate-
puan u u3ydanu ero 3p¢GEeKTUBHOCTh B MPEBEHIIMN W/WIM YIIyUIICHUH CTPYKTYPHBIX HapyIICHUH
cua y BIIK-monenu aytnzma. Mukpokancyniupoanrne MBK B 6nopasnaraemom rnicesnobesnxe 8L6



131

OCYIIIECTBIICHO HAMU BIIEpBbIE. MUKPOKAICYIMPOBaHNE — €UHCTBEHHBIH CIIOCO0 MCIIO0JIB30BaHUS
MBK B mpeKIMHHYECKHX 3KCIIEPHMEHTAIBHBIX HCCIICHOBAHUIX, 00ECIEeUNBAIOMINN KOHTPOIH-
pyeMyI0o JO3MPOBAHHYIO OCTaBKy KaueCTBEHHOTO MPOIYKTa, YTO MMEET OO0JIbIIOE 3HAYCHHE.

Hamu ommcanbl CTpyKTypHBIE HapyLIeHHUs TpeX OCHOBHBIX (a3 cHa y BIIK-momensx aytusma:
pE3KOE YBENMYEHHE YaCTOTHI MOBEPXHOCTHOIO MENJIECHHOBOJIHOBOTO CHA, CHHXKEHHE YacTOTHI
rIyGOKOro MEIUIEHHOBOJHOBOTO CHA, €ro (hparMeHTanys ¢ 4acThIMH NPOOYKAECHHSIMH H Upe3-
MEpHOE pa3BUTHE Iapa/JIOKCAIbHOIO CHa. BriepBble INpojEeMOHCTpHUpOBaHA BbICOKas d(pdek-
TUBHOCTh MUKpOKarcyarupoBannoro MBKB npoduiaktuke onucanHbIX HapylIeHHH CHA.
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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 14™ day by National
Institution Health Stroke Scale — NIHSS. The functional outcome of stroke was evaluated
by modified Rankin Scale — mRS on the 14" 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 14" 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 14" 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) mm’,
while the second CT done on the 14" day showed the infarct volume 18.6 (SD 4.2) mm’,
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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 14™ day of stroke onset
NIHSS NIHSS P Infarct volume Infarct volume P
(24h) (14" day) (24 h) (14" day)
14.7 (4.8) 9.0(3.2) <0.05 | 264(SD53)mm’ | 18.6(SD42)mm’ | <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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HNEPCIIEKTHUBbI JIEYEHUA UTIHEMUYECKOI'O UHCYJIBTA
C UCMIOJIb30BAHUEM HEWMPONPOTEKIIUN

Maiia bepuoze, Omap Camywiun, Exa /leeuosze, Hana Canapuose,
Huno Illybnaoze, Auna /[3amykameunu

IlepBast yHHMBepcuTeTCKasi KIMHHMKA TOMIMCCKOTO roCyJapCTBEHHOIO MEAMIUHCKOTO YHH-
BEpCUTETA

PE3IOME

Kak wu3BecTHO, BechbMa OIpaHHMUYEHO KOJIMYECTBO HEWPOMPOTEKTOPOB, Pa3pelICHHBIX K MpHUMe-
HEHUIO B OCTPOH (ha3e MIIEMHYECKOTO MHCYNIbTa. TeM He MeHee, HeHPOIPOTEKLUs OYEeHb BaXKHA Yy
MalUEeHTOB, KOTOPBIM TPOMOOJIU3KUC U TPOMOIKTOMUSI IPOTHBOIIOKA3aHBI 110 Pa3HbIM PHYUHAM.

Lenvro maHHO# pabOTHI SBHJIOCH MPOBECTH KIMHHYECKOE MCCIICIOBAHNE HAYaIBHON (as3bl C MpH-
MEHEHHEM TpenapaTa L-IH3uH 3CIMHAT IpU UIIEMUYEeCKAX HHCYJBTaX, KOTOPBIA IMOKa3an Helpo-
MPOTEKTOPHBIC CBOWCTBA B OJKCICPUMEHTAIBHBIX ycioBusaX. OCHOBHOM 3amadeld ObUIO ycTa-
HOBJIeHHE Oe3omacHocTH H A(GQGEKTUBHOCTH Ipenapara, a TakKe YacTOThl HEKeNATeIbHBIX
MOOOYHBIX SIBJICHUIA.

Tayuenmor u memoowi. ObcnenoBano 30 MAIMEHTOB € WINEMHYECKAM HWHCYIBTOM 32 IIPEIeNiaMu
TEpaNeBTUUECKOTO OKHA, JICUMBIIMECS B HEBPOJIOTMYECKOEe oTxeneHue [lepBoil  yHMBEpCUTETCKOM
KIMHUAKHA TOMIMCCKOTO TOCYJapCTBEHHOTO MEAMIIMHCKOTO YHHBEPCUTETa. DTHOJNOTHS MHCYJBTa U Ha-
pYIIEHHE MO3TOBOr0 KPOBOTOKA ObLTH OlieHeHbI B cootBercTBur ¢ kputepusimu TOAST u knaccuu-
Karel mpoekTa o 6opede ¢ uHcyiapToM B Okcdopmmmpe (Oxfordshire Community Stroke Project).
TspKecTh MHCYJIbTA TIPU TOCTYIUICHHH U Ha 14-ble cyTku oneHmmn mo mikaie NIHSS. Crenenp mHBa-
JIMIHOCTH Ha 14-bIil IeHb oLeHWM 110 MoauduLpoBanHoH 1Kane Pankina (mRS). O0beM nnbapkTa
MO3ra yCTaHOBUJIM IIPHMMEHEHUEM KOMIIBIOTEPHOH ToMOrpaduy npy NocTyruieHnH 1 Ha 14-biid ieHb. Y
BCEX TAIMEHTOB IPOBOMIIOCH CTAHJIAPTHOE JieueHne mmoc MHQYy3us L-misuna scimnara (10 mm) B
TeueHue 4 THel noApsiy oT Havyana UHCy bTa. CTaTUCTHKA BBIMOMHSIACH ¢ Ucnonb3oBanueM SPSS 20.0.

Pesynomamei. Ha 14-p1ii neHp oT pa3BuTHs HMHCYsNbTa HadaiabHeli NIHSS Obin cymectBeHHO
nonmxeH — 14.7 (SD 9.8) mportus 9.0 (SD 3.2); p < 0.05. O6peM nHbpapKTa TaKKe YMEHBIIAICS 10
CPaBHEHHIO C HaYabHBIMU JaHHBIMH — 26.4 (SD 5.3) mpotus 18.6 (SD 4.2); p <0.05. Ha 14-prit
neHp wmHCydabTa MRS mocturan 2.5 (SD 1.0), 4ro yKa3plBaJio Ha CpPEAHE-JIIETKYIO TSDKECTh
nHBaMAHOCTH. OOmHKi TponeHT MOOOYHBIX ABJICHUN He mpeBbImat 26.7%.

3aknmiouenue. L-nn3uH 3cumHAT sBisieTcst 0e30macHbiM U 3(Q(OEKTUBHBIM METUKAMEHTOM C HU3KUM
MoKazaresieM oOOYHBIX siBeHn. HeoOx0ommMo IpoBeCTH IBOMHOE cliernoe, Iiarne00 KOHTPOIIpyeMoe
HCCIICIOBaHKE IS TIOTBEPXKICHHS peaibHOro 3 dekra mpernapara npu UIIEMHUYSCKUX HHCYIIbTaX.
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JAUATHOCTUKA U JIEYEHME ITIOJIMIIOB KEJYJAOYHO-KUIIEYHOI'O
TPAKTA U CHUHIPOMOB, CBA3AHHBIX C IIOJIMIIO30M, VY JETEN.
OIIbIT EAUHOI'O HEHTPA

Hukono3 bByaoze, Aesmanoun Kymyouoze, Mepaé byaosze

TOunucckuit rocynapcTBEHHBI MeIULMHCKUN yHuBepcuteT, Ilemmarpuueckas akaieMu-
yeckas kiuHuka uM. I'. JKBanus, I'py3us

PE3IOME

[ommme! >KemyIOYHO-KUIIIEYHOTO0 TPaKTa TMPEACTaBILIOT COOOHM pa3pacTaHMs CIIFBUCTON O0OJIOYKH,
KOTOPLIC IPHU OTCYTCTBUU JICUCHUA MOTYT IMOABEPTATHCA 3JIOKAYECTBEHHOMY IMEPECPOKACHULO.

C 1984 r. B KJIMHUKE UMEETCS OIBIT MOJMIIOB nuiieBosaa — 11, moaumnos sxenynka — 21 0oabHOM
(cunapowm Ileditia-Erepca — 2 citydas), IOJUIOB JBEHAAIATANIEPCTHON KUIIKU — 11.

Momuner tonctor kumku — 4150 (pexrampable — 2290 (60%), curmoBunmabie — 1045 (30%),
HHUCcXopsmas obonouHas kuika — 146 (4%), momepeunas obomouHas kumka — 90 (3.5%),
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Bocxojsmass o0ono4Has KHIIKa u ciernas kumka — 78 (2.5%), 85% mnosmmnoB Obutn IoBe-
HWIBHBIMH. B 4150 ciaywae mpoBenmeHa sSHAOCKomudeckas momumdkromms: 3362 (81%) —
onuHouHEIE, 788 (19%) — MHOXECTBEHHBIE.

CHHApPOM IOBEHWJIBHOTO IMONUIO03a — MyTauus reHoB SMAD 4 — 1 cioyuaii. PeGenok 1.9 mer —
pEKTaNbHOE KPOBOTEUECHHUE, SHAOCKONMYECKAs TTOJIUIIIKTOMUS 9 MOJIUIIOB TOJICTON KUIIKHU. TOT e
pebeHok B Bo3pacTe 3.3 rojia — MOBTOPHAS MOIUIIKTOMUS 10 MOJUTIOB B pa3HBIX OT/AETIaX TOJICTOM
KUIIKH. Tpetuit ciyait B 6.8 neT — 75 MOIUIOB B pa3HBIX OTAETAaX TOJCTON KUIIKH. BeimonHeHa
MOJIUIAKTOMHUS 22 KPYMHBIX KPOBOTOYAIMX MOJMIIOB, FEHETHUYECKOE HCCIENOBaHUE — MYyTalus
reHoB. B 12 ner — ToTranmbHas KoydKTOMHs — TpaHcaHanbHas Pull-Trough, wneo-ananbHbIMH
aHactomo3. HaGioneHue yepes 5 jeT 1mocie onepanyuu: u3 JBEHAANATUIIEPCTHON KUIIKH YAaJIeHO
6 MoJIMIOB, U3 HUCXOJSAIEH MOAB3AOIHON KUMKH — 30 monunos. OToOMy MalUeHTy 10 U Hocie
TOTAJIFHOM KOJIDKTOMHUH ObUIa BBINOJHEHA JHJOCKONUYECKAs IOJUIPKTOMUS 96 moiuIoB
(mBeHagUaTHIIEPCTHAS KHIIKA, TEPMUHATIBHBINA OTEJ MOAB3IOIIHON KHUIIIKH, TOJICTAs KUIIKA).

Bv1600bl. MHOECTBEHHBIE TIOJIHIBI TPEOYIOT SHAOCKOIMYECKONW PE3EKIMH C IIOCIETYIOINM
THCTOJIOTHYECKUM HccieoBaHieM. HeoOXonuMo MpOBECTH TCHETHYECKOE MCCIIEAOBAHUE IS
OTIpEICTICHNUs TAKTUKU PaJuKaIbHOTO JEUECHUS, IPEIOTBPAILAIOIIET0 MATUTHU3ALMIO.

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

Nikoloz Buadze, Avtandil Kutubidze, Merab Buadze

Thilisi 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 caeccum — 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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N kWb

KUIIEYHASI UHBATUHALIUA YV JETEM, DTAIIBI DBOJIOIUHA
JAUATHOCTUKHU U JIEYEHUSA. OIIBIT KJIIMHUKU

Hukono3 bByaoze, Aemanoun Kymyouoze, Mepao byaosze

TOunvcckuii TOCYyIapCTBEHHBIH MEIUIUHCKHEN yHUBepcuTeT; [leamarpuueckas akajaeMu-
yeckas kimHuKa uM . XKpanawst, ['py3us

PE3IOME

WHBarnHanys KUIIEYHWKAa — 3TO CEPhE3HOE COCTOSIHUME, NPU KOTOPOM YacTh KHUIIEYHHKA CO-
CKaJIb3bIBaeT B COCEAHHMH OTIE] KHIICYHWKA, YTO BHI3BIBACT KHUIICYHYIO HENPOXOAMMOCTB. DTO
HauboJee pacupocTpaHeHHas GopMa HEIPOXOAUMOCTH y AeTeil. IHBarnHanus NperMyILecTBEHHO
pa3BuBaeTcs B Bo3pacte OT 4 MecsneB no 1.5 roma, 4Tto OOYCIOBIEHO aHATOMO-(HU3UOIO-
THYECKHMH OCOOCHHOCTSIMH JKEJTyJOUHO-KUIIEYHOTO TPAKTA.

Jlo 1985 roma KOHcepBaTHMBHOE JiUeHHWE B TepBbie 24 yaca 3a0o0JieBaHUS BKIIOYAIO TOJ PEH-
TreHOCKOIIMel BBEJCHHE BO3/AyXa WM OapUEeBOr0 KOHTpAcCTa IOJ JaBiieHHeM, npu Hedddek-
TUBHOCTU — XUpPYyprudeckyto omeparmio. B 1985-2012 rr. Ha 68 GonbHbIX npoBeaeHa (uodpo-
OHIAOCKOIIUA U NC3UHBAaruHanus:A.

C 2012 ropma ObUT MCMOJIB30BaH HOBBIM KOHCEPBATHBHBIN METOJ JICYEHHS — TMIPOCTaTHUECKas
JIe3UHBaruHalys TOJCTOM KHUILIKK MOJ yJIbTPa3BYKOBBIM KOHTposieM. B Hame#l ximHuke us 17
MalMeHTOB ycnex Obul pocTurHyT B 14 cmywasx (82,3%), B 3 ciaydasx BBIIOJIHEHA Jiarapo-
ckormueckas ae3uHBaruHanus. CpeaHuil BozpacT manueHtoB cocraBui 10 mecsnes (ot 6 go 18
MecseB). BombHBIM, HaBHOCTH 3a00JNieBaHMs KOTOPBIX cocTaBmia Oonee 24 dacoB, ObLIa Ipo-
BE/ICHA JIAapOCKOITHSL.

Bo Bcex ciydasx HMCHONB30BAM TPEXTPOAKAPHYIO TEXHHUKY. Y OOJBHBIX HaOMIOAanach HMIEo-
HeKalbHas MHBaruHauua. Hu onHoMy m3 GONBHBIX He MoTpeboBaiach pe3eKys KHIIeYHHKa. Bo
BCEX CIIy4asx Obljla BBIIIOJTHEHA AlNEHIIKTOMUSI.
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INTESTINAL INTUSSUSCEPTION IN CHILDREN, EVOLUTION STAGES OF
DIAGNOSIS AND TREATMENT. CLINIC EXPERIENCE

Nikoloz Buadze, Avtandil Kutubidze, Merab Buadze

Thilisi 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 Kachynskal, Givi Chikobava®, Irma Khachidzé’

"Lesya Ukrainka Volyn National University, Human and Animal Physiology
Department, Ukraine; * Tbilisi State Medical University, Georgia; ° 1. 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, NN5S0, pNN50, TINN and HRYV 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 HRYV 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 5™ 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 7™ training
session the increase in the figure was registered and at the 9" 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 1% and 9™ (623 +28.2 ms/
908 + 135.0 ms), the 2™ and 9™ (519 + 140.3 ms/908 + 135.0 ms), the 6™ and 9"
(626 £23.9 ms /908 £ 135.0 ms) sessions (p<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 1% and 9™ (127 + 27.7 ms/424 + 108.1 ms), as well as between the 6™ and 9™
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(189 £28.1 ms/424 +108.1 ms) sessions (p<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].
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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 1% and 9™ (100+5.1 1/min/86+5.2 1/min), the 2" and 9™ (99 +4.1
1/min/86 + 5.2 1/min), the 3 and 9™ (105 + 4.1 1/min/86 + 5.2 1/min) and between the
6™ and 9" sessions (101 + 3.4 1/min/86 + 5.2 1/min) (p<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.
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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 5™ 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 1* and 9™ (16 + 2.8 1/min/50 + 13.5 1/min), the 4"
and 9" (20 + 5.2 1/min / 50 £ 13.5 1/min), the 6™ and 9™ (23 + 3.9 1/min/50 £ 13.5 1/min)
sessions (p < 0.05, Fig. 4).



167

~1
=
]

} 16,615 |
60 ; {0,031}
i {0041}
530
g i I
40 i
2 N
a Y I8
7
20 L]
||

=

- I

° J‘IIFII*II*IIF

<
|

H
<>
|

- hill*

~ |
- |
=

~ [ —

4 5
Number of session
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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.
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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 (p <0.05, Fig.5) during the training was registered between the
1" and 5™ (161 £26.3 ms /367 +91.1 ms), the 1 and 9™ (161 £26.3 ms /443 + 98.1
ms), the 2™ and 9™ (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 pNNS50 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 (p<0.05, Fig. 6).
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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 pNNS50 (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 3 and 4"
sessions (713 +25.4 ms/633+18.6 ms), the 4" and 5™ sessions (713 +25.4
ms/720 + 18.3 ms), the 4™ and 6™ (713 +25.4 ms/700+ 16.1 ms), the 4™ and 7"
(713 £25.4 ms/703 + 21.6 ms), the 4™ and 9™ (713 +£25.4 ms/718 + 12.2 ms) sessions
(p=<0.05, Fig. 7).
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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/Hz’. The
statistically valid difference between values of spectral density of alpha-rhythm power
was not registered (p < 0.05).
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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
(p<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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7 Faool  obsgol 15 Lgmeools  dobsgang  8odogoo o Jogmo.  LsdgwoEobm
hobo{gmgdols dobgwgom, bogdggdo xobd@mgmgdo 0ygbgh, dop®sd Lgmenol  glo-
Joemgols s osgbmbBogygdo glomammaol dogd  ho@odgdyamo  GglGodgdols
Jggagdol  dobgogom, Ubydogddgol  omgbodbgdmwsm ADHD  Lobpdmdo. bgodm-
goedglzol mommgygeo Lgoblbo 10 Fymo addgmogdbmms s dobboe obobogos sanggs
©0535bmbols Loddansg@ol asb@esl Fz gangd@mwols dosdmdo. ayaols sfdomdols
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Ggaa009d0l 39Job0bdgdo o ogBMbmAnydo bgdgyumo LobBgdol gogdodo aoobe-
0bgdygmos aobgdol (330 gosmdols mgslob@olboom: mRR, SDNN, Lsdgsemm
HR, STD HR, RMSSD, NN50, pNN50, TINN s HRV o0bwgdlo. domyizygo8d0col
BMgbobads godmofgos seneggs @o@dol Loddgnsg@ols aobées ADHD  biydog]@gddo,
bogrem dgdogyo ©mbggdo, dmammdoiss mRR, SDNN, STD HR, RMSSD, NN50, pNN50,
TINN ©s HRV obpgdbo, ao0bods, bogem Ubsdygeeem HR  9dgd@odws. bggb
©ogo80JLboGgn Logdome domogno 3m@gasiools 30mgn030gbdgdo 53 0bogs@dmmgdls
Yo@ol, Go3 ssbHYHIOL domdgbgxdgb@ol Lobo®agdam gaogmmgbsls gy@owmgdols
09903000 303g6sJGoydmdols Lobp®@mdol 3Jmbg ds3dggdbyg. hggbo Imboigdgdols
aoobogmobgdols d9dwge dgagodmos aobgobopmm, Gmd ADHD-ol dJmbg dogd390d0
OOEOMS  Aobdogmmmdsdo  sobodbgds  aymolizgdol  3gomgdomdols bews (MOR,
SDNN, STD HR, RMSSD, NN50, pNN50, TINN s HRV o0bpgdbo). sengs Gegbobgols
3odggemo  Lgbools dgdpgy o bglogdol dmaml  3o@sdgdegools  LoFyolo 360T-
gbgemmdgdo  dbodgbganmgbo  omgdo@gds domMggeo  Lglools 360dgbgenmdgdl.  Lodo-
@olidoAm 3gaomgdgdo s>@obodbs aumolizgdol Lodgomm Lobdodolmgol.

BJIMSIHUE HEMPOBYT-TPEHUPOBKH HA TOKA3ATEJIN
BAPUABEJBLHOCTHU CEPAUA Y MJIAIIINUX IKOJBbHUKOB C
CHUH/IPOMOM JIE®@UIIUTA BHUMAHUS U THIIEPAKTUBHOCTH (CJIBI)

Tamvsana Kauunckaa', I'ueu Yukobasd’, Hpma Xauuoze®

1 . .
Bonemackuit HanmonanpHeI yHUBepcHTeT UM. Jlecn Yikpawnkw, kadenpa ¢uznonoruun u
2 o . .
JKUBOTHBIX, YKpauHa, TOunucckuid TOCYJapCTBEHHBIH MEIWIUHCKUM YHUBEPCHUTET,
3 .
I'py3ust; ~ LleHTp skcniepuMeHTaIbHON OnoMenuiuHbl uM. MB. bepuramsumu, Towmiucu

PE3IOME

Lenp uccnenoBaHusi — U3y4YHUTh BIUSIHUE HEHPOOHOYIPABJICHNSI HA MOKA3aTeNN BapHaOEIbHOCTH
CepAeYHOr0 puTMa y Miagmux mkonbHUKOB ¢ CJIBI' (cuHapom nedunura BHUMaHUA |
THIIEPaKTUBHOCTH). YYacTHUKaMU HEWpOOMOYIpaBieHHs CTaau 15 IIKOJBHUKOB MYXKCKOTO H
JKEHCKOTrO I1oJia B Bo3pacte 6-7 seT. [lo MeIMIMHCKUM JOKyMEHTaM JeTH ObUIN 3/10pOBBI, HO I10
pe3yabpTaTaM TeCTHUPOBAHUS IIKOJBHBIM IICUXOJOIOM M MCHXOJOTOM-IHAarHOCTOM Y HUCIBITYEMBIX
6bu1 cunapom C/IBIT. Kaxneiii ceanc HelipoOmoymnpasienus 3anuMan 10 MUHYT, HarpaBiIeHHBIH
Ha yBeJIMYEHHE MOIIHOCTH aib(a-Anuana3oHa B 30He dJeKTpoaa Fz. AnanmsupoBaiym MexaHU3MBI
peryysiiuu  CepIe4YHOM JESITEeNbHOCTH U COCTOSHMSI BETeTaTUBHOM HEPBHOWM CHCTEMBI IO
rmokaszaTelsiM BapuabenpHOCTH cepaeuHoro putMa: mRR, SDNN, Mean HR, STD HR, RMSSD,
NN50, pNN50, TINN, uagekc BCP. TpeHunr ¢ Ononormdeckod oOpaTHOW CBSI3BIO MPHUBET K
YBEIMYEHUIO MOIIHOCTH anb(a-kaHama y ucneityembix ¢ CABIT M 0gHOBpEMEHHO MOBBICHICS
YpOBEHb CIEAYIOMMX moka3aTtenei, Takux kak mRR, SDNN, STD HR, RMSSD, NN50, pNN50,
TINN u wanekc BCP, a cpemnuit HR cHusmics. Hamu 3admkcupoBaHbl JOCTATOYHO BBICOKHE
K03(h(UINEHTH! KOPPEISIIUU MEXAY MOKa3aTeIsIMH, YTO MOATBEPKAACT OIaroTBOPHOE BIMSHHE
OMOMEHEe/DKMEHTa Ha JeTel ¢ CHHAPOMOM JAeduIMTa BHUMAaHUS M THIIEPAKTHBHOCTH.
[Ipoananu3upoBaB MOJyYEHHbIE HAMH JaHHbIE, MOKHO KOHCTAaTUPOBaTh, uTo y Aereir ¢ C/BI’
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HaOoaeTcs yBeJIMYeHNE BO BPEMEHHU IOKa3arenell BapruadenbHOCTH cepiedHoro purma (MOP,
SDNN, STD HR, RMSSD, NN50, pNN50, TINN u uagexkca BCP). ITocne mepBoro ceanca anbda-
0o0y4eHUs: U K KOHIy CEaHCOB HCXOJHBbIC 3HAYCHHS MapaMETPOB 3HAYMTENILHO MPEBBIMIAIOT
MoKasareiu mepBoro ceanca. OOpaTHble U3MEHEHUS XapakTepHbl 11 cpeanero YCC.
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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 Oren', Marina Devdariani’, Marina Nebieridze’, Lena Davlianidzé’,
Lali Gumberidzé®, Ia Kvachakidze’, Nino Sikharulidze’, Mariam Darbaidzé’,
Nodar Mitagvaria®

'BAO Health Resources Corporation, USA; 2Tv. 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
Jfolium 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 1.
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!

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

1L CorporateLiveWire — West Coast Prestige Awards 2021/22 Winner: FOLIUM pX —
Nutritional Supplement Company of the Year (from England)

1. 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.

Mpr. Oren is also thankful to the Thilisi 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
. . d-ROMs PAT OBRI OSI
Experimental Conditions U.Carr U.Cor index 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
Folium
#3 267+11.8 3011+112.5 0.8 +£0.07 11+5.20
#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
Folium-WBH-44°C
#3 284+£19.0 | 2681+102.0 0.9+0.07 14+ 6.40
#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

. o SBP DBP SpO,

Experimental Conditions (mmHg) (mmHg) Pulse (%)
Intact 115+23.7 87+19.6 394+46.3 | 92+4.9
#1 92+10.7 59+3.2 344+11.3 | 86x1.9
#2 944+24.8 69+13.7 3514£22.6 | 94+£1.3

Folium
#3 103+£17.0 72+17.1 341£27.2 | 95£2.6
#4 137+19.7 96+23.8 382+33.2 | 95+3.6
WBH (Whole Body Hyper- 155+70.6 1234621 | 383+36.8 | 86+7.5
thermia)-44°C
#1 117424.7 854+26.7 406+46.7 | 85+6.0
#2 108+17.0 66+15.4 349+55.1 | 98+0.5
Folium + WBH-44°C

#3 101+11.9 73+15.8 345+11.1 | 95+2.1
#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
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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
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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 20+£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
Folium
#3 1.25+£0.01 | 0.5+0.02 | 0.5+0.01 0.6 £0.02
#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
Folium + WBH-44°C
#3 1.66+0.03 | 0.54+£0.10 | 0.5+0.03 0.9+0.09
#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.

Total cholesterol

T.CHOL (mmol/L)
&
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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

0.9

High-density lipoprotein - cholesterol

08—

0.7
0.6

0.5
0.4 4
0.3
0.2 1
0.1 7

HDL-C (mmol/L)

9 10

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 —
Sp0O,) 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.
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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 / 1) 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°C, the concentration of T-CHOL, HDL-C,
LDL-C decreased and the amount of TG increased compared to the group of intact animals.



189

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.
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AHTUOKCHUJIAHTHBINA D®PEKT PACTUTEJILHBIX IIPEIIAPATOB
®OJINYMA B CEPJIEYHO-COCYJIUCTOM U XOJIECTEPUHOBOM
CUCTEMAX IIPU HOPME U TNIIEPTEPMHUYECKHUX CTPECCOBBIX
BO3JIENCTBUSIX HA BEJIBIX KPBICAX

Baopu Open’, Mapuna /lesoapuanu’, Mapuna Hebuepuose’,
Jena ﬂamuanu%ez, Janu I yM6epu03e2, Ha Keauakuozé’,
Huwno Cuxapynuose’, Mapuam /lapbauose’, Hooap Mumazeapus’

"BAO Health Resources Corporation, CIIIA; ? Us. BepurtamBunu Ilentp skcnepumeH-
TaNbHON GHOME/IHIIUHEL; Yuusepcuter Ante, Tounucu, ['py3us

PE3IOME

B nanHOM HCCienoBaHHU MBI pa3padoTan pe3ysbTaThl SKCIEPUMEHTAIBHOIO aHanu3a (Ha OelbIxX
KpbICaxX) ¥ BBISBUIIM aHTHOKCHIAHTHBIE A3 QeKThl YeThipex Moaudukanuii Folium, co3nanubIx s
KIMHUYECKOTO JICUCHUS] OKUCIIUTEIILHOTO CTpecca.

Bce Hamu ucciaeoBaHus Mbl IPOBOJMIN KaK HA MHTAKTHBIX )KUBOTHBIX, TaK U B YCIOBUAX THUIEP-
tepmuueckoro (44°C) Bosaeiicteust. [Ipu 3TOM, B 11epBOii CeprH HKCIIEPUMEHTOB MBI HCCIIEA0BAIIH
MOKa3aHUsS B CEPACUHO-COCYUCTON CUCTEME.

B npyro#i cepum 5KCHEPHMEHTOB MPH TEX K€ IKCHEPHUMEHTAIBHBIX BO3ACHCTBUAX, Mbl U3yUaIH
M3MEHEHHS KOJIMUYECTBA XOJIECTEPUHA.

Ha ocHOBaHWMM MOITyYeHHBIX NAHHBIX MOXKHO TMPearnoyoxkuTth, 9to Folium (Nel, Ne3 u Ne4) B
HOPMaJbHBIX YCJIOBHsIX padotaeT dddekruBnee, yem Folium Ne2. Dru Buasl Folium cHikaror
PHCK CepIeUHO-COCYANCTHIX 3a00I€BaHUI 1 MOTYT IPUMEHSATHCA B PODUIAKTHYECKUX LEIX.

IIpu o6mieit runeprepmun 44°C (Folium + WBH-44°C), na ¢one pasnuunsix BuaoB Folium (Nel,
Ne2, Ne4) yposens koHuenTpanuu HDL-C npaktudeckn He H3MEHHICS MO CPaBHEHUIO C IPYIMIOi
JKMBOTHBIX, noaBepriuxcs runeprepmun. Konnenrpanus LDL-C cumxkanacs B ciydae Folium
(Nel, No2), B 1o Bpems kak npu Folium (Ne3, Ne4) ypenuumscs 1O CpaBHEHUIO C
runeprepmudeckoi rpynmnoi. Kommuecrso TG ymensmanocs B ciydae Folium (Ne2, Ne3, Ned) u
yBEIMUYMBAIOCH B cirydae Folium Nel.
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HEKOTOPBIE BOITPOCHI KOPPEJIAIIUU ®U3NUYECKHAX CBOVCTB U
®YHKIUOHAJIBHBIX JTAHHBIX CIIOPTCMEHOB
B COPEBHOBATEJIBHOM INEPUOJIE

Jypmuwuxan Yumaweunu', I'vpam Bexas’, Enene Kopunmenu’,
Huno Yuxoéasa’, Hana bepuanuose’

1 2 o
Yuusepcuter Wibn, Toumucn; ~ IleHTp skcepuMeHTabHON OnoMennuiuHbl UM. VB, Beputa-

mBum, TOumucu; ° r4py3HHCKHﬁ TOCYAAapCTCHHBIM y4eOHBI YHUBEPCUTET (PU3NIECKOTO

BOCITMTaHUS U CNIOPTa; | py3uHO-M3pannbckas coBMecTHas KIHHUKA, «[ mameny», Toumiucu

PE3IOME

Ha ocHOBaHMH HMEIOIIUXCS HA CETOAHSIIHWIA JeHb NaHHBIX JHUTEPAaTyphbl M3ydyalach JAWHAMHKA
(M3UYECKUX CBOHCTB M COOTBETCTBYIOLINX (DYHKIIMOHAJBHBIX H3MEHEHUH B COCTOSHUHU IIOKOS, BO
BpeMs (M3MYECKUX YNPaKHEHHWI W B NEPHOJ OTAbIXAa CIIOPCTMEHOB, 3aHATHIX B TAKUX Hamboee
MOMYJISIPHBIX BHJAX CIIOPTA, KaK CIIOPTUBHBIE UI'Pbl, TMMHACTHKA, aKpoOaTHKa, OOKC, (heXToBaHuUE,
Jerkas aTJeTHKa, 31010 U Ap.

Ha ocHoBanuu IMOJYUYCHHBIX JaHHBIX TPUHHUMACTCA PCIICHUE O MAOIYCKE CIOpPTCMEHA K
COPCBHOBAHUAM.

Lenpro Hamiero wuccieqoBaHMs OBUIO HAOMIOAEHHWE 33 JUHAMHMKON (HM3WYECKUX CBOWCTB H
(YHKIIMOHAJIBHBIX JIaHHBIX [J3I0A0MCTOB. HabmioseHus NpoBOAWINCH 3a J3I0IOMCTaMH  BCEX
BO3PACTHBIX rpymi oT 7 go 16-17 mer.

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

Durmishkhan Chitashvili', Guram Bekayaz, Elene Korinteli’, Nino Chikobava’,
Nana Berianidze’

"lia University, Tbilisi, Georgia; ’1v. Beritashvili Center for Experimental Biomedicine,
Thilisi, 3Georgian State Educational University of Physical Training and Sports, Tbilisi,
* 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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NKO3AMUIIVH (BUJIBIIPA®EH) B KOMIIJIEKCHOM JIEUEHUU
PO30BBIX YI'PEH

Huno B. Huckapuweunu, Anexcanop I'. Kayumadse,
Huckapu U. Muckapuweunu, Huno H. luckapuweunu

TOummcckuii rocy1apCTBEHHBIH METUITMHCKII YHHUBEPCUTET, JACTIAPTAMEHT JIepMarto-
BEHEPOJIOTHH, | py3us

JTHOJIOTHS po3alea 10 CHUX NMOpP He coBceM sicHa. OAHOIl M3 NPUYHUH BO3HHUKHOBEHUS
AepMaTo3a CYUTaeTcsl HAJM4YMe CONMYTCTBYIOIIMX 3a00/1eBaHMii KeJyJ0YHO-KHIIEYHOTO
TpakTa [1, 4]. Bosnee Toro, y monoBuHb! 00JBLHBIX po3anea, HA0JIOJAIOTCH KIMHAYECKHE H
THCTOJIOTHYecHKe MPU3HAKN racrputa. IlaToreHernyeckasi 3aBHCHMOCTh po3anea oT HAJIH-
yus 3a00JIeBaHMi KeJTyJ0YHO-KUIIEYHOr0 TPAKTa cjeAyeT OObSICHATH T'MIEpPNpPOAyKuMeil
NMPU HUX MeIUaTopoB Bazoaujaatanuu. Kak n3BecTHo, ycTaHOB/IeHA 3aBHCHMOCTb Pa3BUTHS
po3anea He CTOJbKO OT HAJIMYMS COOCTBEHHO TaCTPHTA, CKOJIBKO OT M3JIHIIHETr0 3aceJeHHs
racTPOMHTECTHHAJIBHOTO TPakTa 00JbHBIX cnupajedpopmubiMu Oaxktepusimu Helicobacter

pylori |2].

ITon nHadmogenueM Haxommiaoch 20 xeHmUH B Bo3pacte oT 30 mo 65 ser, cTpagaBmImMX
NamyJa0-MycTyJIe3Hoi po3anea. B kimHH4Yeckoili kapTuHe 3a0oJieBaHHs y BceX OOJBLHBIX
OTMEYAINCh 3PUTEMAa, OTEYHOCTh — 0CO0EHHO BbIPAa’KeHHasi Y OOJBHBIX CO CTEPOMIHOM
(¢opmoii po3amea, MHOKeCTBEHHBbIC NamyJbl W NycTyJabl. IlpenMylnecTBeHHOH JIOKAJIM-
3anuell BBICHINAHUI ObLIa HeHTPaJbHasi 00jgacTh Juua. BecemM 00JBHBIM NPOBOIAMIACH
Tepanusi Buwibnpagenom mo S00 mr (1 tadaerka), 2 paza B cyTku B TeueHue 10-15 guei,
IMomuMo oOmeli aHTHOAKTEPHAIBLHON Tepanuu, JieYeHHe BKJIIOYAJI0 TPaAUIHOHHbIE
MecTHbIe cpeacTBa. K koHuy 2-if Henesu JiedeHus, y 15 60bHBIX 0TMEYAJIOCH 3HAYHTEIbHOE
yiyulleHue, y 3 00JbHBIX, CTPaJaBIIUX CTepOMIHO (opmoii po3auea, 3HaAUYMTEJbHOE
yay4llleHHe B KIMHAYECKOH KapTHHe HacTymuio 4depe3 3 Hegeaum tepanuu. IlpoBenenHoe
HcclleoBaHMe NM0Ka3a/10, YTO B CBeTe COBPEMEHHBIX MpedcTaBJIeHU 00 3THOJIOTHU po3anea
H POJH B ero pasBUTHH OakTepHANbHOH (UIOpBI KeJyJOYHO-KHIIEYHOI0 TPAKTa BKJIIO-
yeHeHne BHWIbNpadgeHa B TePaNuio 1epMaTo3a HMeeT NaToreHeTH4eckoe 000CHOBaHMe U MO-
TBep:KAaeTcsl yIaYHbIM ONBITOM NPAKTHYECKOT0 MCIO0JIb30BaHMS.

KuroueBble ciioBa: po3sareca, Tepamnusd, 1H:KO3aMUITUH

Po3ariea — 0/IHO M3 CaMbIX YaCTBIX KOXKHBIX 3a00J7I€BaHUI B3POCIOrO HAaceneHus (pacpo-
CTpaHEHHOCTH 2-5%), KOTOpPOE PEeaKO MPOSBIILETCS dKCTpadalraaibHO U 00BIYHO pa3BH-
BaeTcs Ha jwuie. [IpuurHa BOZHUKHOBEHMS po3allea JO0 KOHIIA HeM3BecTHa. B kadecTe
NPUYUH JIEepMaTo3a PacCMaTPHUBAIOTCS aJlMMEHTapHble (akTopel (ankoroib, kode,
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NPSIHOCTH, LIUTPYCOBBIE U Ap.), pu3ndeckue areHTH (BBHICOKAs M HHU3Kasl TeMIlepaTypa,
WHCOJIAIINS ), )KU3HEACATSILHOCTD KIIeIel pona Demodex folliculorum, maTonorus sHI0-
KPUHHOHM, IMMYHHOM M HEPBHOW CUCTEM, IOBBIIICHUE YPOBHS Ba30aKTHBHBIX IENTHJIOB,
OTKJIOHEHHMS B CBEpTHIBatOLIeH cucteme KpoBH [3, 5]. OmHOI U3 YacThIX HPUYUH BO3HHK-
HOBHUS po3aliea CUUTACTCS HATMUUE COMYTCTBYIONIMX 3a00IeBAHHIA HKETy0UHO-KUIIICY-
HOTO TpakTa [1]. boiee dem y TOTOBHHBEI OOJTLHBIX po3aliea HAOMIOMAIOTC KIMHUICCKUE
Y TUCTOJIOTHYECKHE MPHU3HAKU racTpuTa. [laTroreHernueckoe 3Ha4eHUE MPHIACTCS Yalle
THUIO- WM aHAIUIHOMY TACTPHUTY, PEkKe — THIEpaIHOMY. [[aTOTeHETHYECKYIO 3aBHUCH-
MOCTh po3aliea OT HaJu4Ksi 3a00JIeBaHUI JKeITy TOYHO-KUIIIEYHOTO TPAKTA CIEeIyeT 00bsic-
HATh TUINEPNPOAYKIMEW MpH HUX MEINaTopoB Bazoauiarauumu. Hawnbonee wacto
OTIpeneNsieMblil TIPH TaCTPUTaX B KPOBH B BHICOKMX KOHLEHTpAaUMAX MpocTarnaHauH B,
o0JaziaeT CrocOOHOCTHIO BBI3BIBATH MPWIIMBLL. Kak H3BECTHO, yCTaHOBJIEHA 3aBUCHMOCTh
pa3BUTHA po3alriea He CTOJIBKO OT HAIMYHUSI COOCTBEHHO TaCTPHUTA, CKOJIBKO OT M3JIUIIHETO
3acesieHNs] TaCTPOMHTECTHHAIBHOTO TpakTa OONBHBIX chUpanehOpMHBIMH OaKTepUSIMH
Helicobacter pylori [2, 4]. Cunraercs, 4To 3TH OaKTepUH UHIYIHPYIOT BHIPAOOTKY Ba3o-
AKTHBHBIX MENTHJIOB HJIH JK€ CAMH BBICBOOOXIAIOT TOKCHHBI, CIIOCOOCTBYIOIUE BO3HUK-
HOBECHUIO PEAKIIMU TPUIMBOB. Y Jnll, HHGUIUpOBaHHBIX Helicobacter pylori, Hepenko
BBISIBIISICTCSL TacTpreMusi. [leHTaracTpuH, B YaCTHOCTH, OOJANacT CHOCOOHOCTBIO BbI-
3bIBaTh peaknuu npuimBoB. Y 50-80% OonbHBIX po3anea 0OHAPYKHBAIOT B CBIBOPOTKE
kpoBu antutena (IgG, IgA) x Helicobacter pylori. CnenoBarenbHo, OakTepHalbHasA
¢opa, mpencrasieHHas, B yacTHocTH, Helicobacter pylori, Ha cnu3ucTodl 000JI0YKe
KENMyJIKa MOXKET WrpaTh HHUIHHUPYIONIYI0 WM arpaBHPYIONIYIO pOJb B Pa3BUTHH
po3area.

MexaHu3M TepareBTUYECKOro 3P QeKTa aHTUOAKTEPUAIBLHBIX IPENapaToB MPH po3aiea
OKOHYATEIIFHO HE BBIICHEH. YCIEeX aHTHOMOTHKOTEPAlH OOBSCHSETCS yCTpaHEHHUEM
AIJIEPTU3UPYIONIETO BIMSHUS PA3INYHBIX THUIOB KUIIEYHBIX OaKTepwii, a TakXe yTrHe-
TAIOIIUM BO3JCHCTBHEM aHTHOMOTHKOB Ha (JIOPY BPO3MBHBIX M SI3BEHHBIX MOPAKECHHUH
JKeNyJKa U JBEHAIIATUIICPCTHON KHIIKA. BO3MOXHO, 4TO BBICOKas 3(PQPEKTUBHOCTH
aHTUOMOTHKOB TIpU po3ariea OOyCIIOBJICHA UYYyBCTBUTCIBHOCTHIO K HHM OaKTepuit
Helicobacter pylori. IlpennonaraeTcst Takxe, 4TO aHTHOAKTepUaIbHbIe MpenapaTsl CIo-
COOHBI OKa3bIBaTh NMPOTHBOBOCIAIUTEIHLHOE BO3JICHCTBHE 3a CUCT WHTHOUPOBAHUS psja
(hakTopoB. B wacTHOCTH, YCTAaHOBIIEHO YTHETAIOIIEe BIUSHIUE aHTUOMOTHKOB W3 TPYIIITHI
MaKpoOJIMJIOB Ha CEKPEIHI0 MPOTEMHKWHA3, a Takxke HHTepielkuHa-2 u 4. Yacro, B
TEpanuu po3area HCIOJIB3YIOTCS aHTUOMOTUKW M3 TPYIIBl TETPAUKINHOB. JleueHue
TeTpaMKINHAMH, KaK IIPaBHUIIO, [UIUTENBHOE — 10 12 Hell., 9TO MOBBIIIAET PUCK PA3BUTHUS
MOOOYHBIX NeHCTBU. BO3MOXXHBI HapymIeHHS NEeSTETbHOCTH >KETYIOYHO-KHUIIEYHOTO
TpaKTa, aJIeprUiYecKue peakuuu, poroceHcHOmu3anus. [Ipy AmuTenbHOM TPUMEHEHHH
MIPerapaToB TPYIIbl TETPAIMKIMHOB MOTYT BO3HUKHYTHh OCIIOKHEHWUsI, 00YyCIIOBICHHbBIE
pa3BuTHeM KaHauao3a. [IpemapaTsl cieayer ¢ OCTOPOXKHOCTHIO MPUMEHSTH MPHU 3a00-
JICBAHHUAX IIOYCK, JIEHKOTICHUH. HpenapaT HE pa3pCliacTcCs HUCIOJIb30BaTh IPU JICHCHUU
OepemeHHbIX. B Hacrosmee Bpemst yOemuTenbHbIH 3QQeKT mpu Je4eHUH po3aiea
yAaeTcs MONyYUTh MPH UCIIONB30BaHUW aHTUOWOTHKA W3 TPYIIIBI MaKPOJIUIOB — BHUIIb-
npadeH (JHKO3aMUIIMH). YKa3aHHBIN Tperapar HanOoljiee MPENITOYTHTEICH I TIpUMe-
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HCHUS, MMOCKOJIBKY €ro NprUuEeM OCYHICCTBIIACTCA ABAaXXJbl B NCHDb. KpOMe TOTO0, OH OTJIH-
qacTcAa xopomeﬁ NEPEHOCUMOCTBIO, MUHUMAJIbHBIMU MMOOOYHBIMH JICUCTBHUSIMH.

Lenp wnccrnemoBanus — BBISBICHUE TepaneBTUUYECKOW 3(Q(EKTUBHOCTH BHIbIpadeHa B
KOMIUIEKCHOM JICYEHUH PO30BBIX yTpeil.

MATEPHAJI 1 METO/IbI

I'pynma wabmromenust Brmrodana 20 sxeHmuH B Bo3pacte oT 30 mo 65 ner (cpemHuit
Bo3pact 34 roxa). JInurenbHOCTh 3a00seBanus ot 1 roga 1o 9 yet. Bo Bcex KIMHUYECKUX
ClIy4asx HaOJIoJlaiach MaIyJio-mycTyne3Has ¢opma po3samea. [IpenmiectByromiee Je-
YeHHe BKJIFOYAJO pPa3HOOOpa3Hble CHUPTOBBIE PACTBOPHI, B TOM YHCJE COJEpIKaIlue
AHTHOMOTHKH. 5 MAlMEHTOB MPUMEHSITN KOPTUKOCTEPOUIHBIE Ma3H, B CBS3U € 4eM y 4 u3
HUX pa3BuwiIach crepouaHas ¢GopMa po3aiea. 3 OONBHBIM paHee MPOBOJUIACH
repopaibHas Tepamus METPOHHIIA30JI0M, MPUBOMAIIAS K BPEMEHHOMY YiydileHuto. B
KIIMHUYECKOM KapTuHe 3aboieBaHWs y BceX OONBHBIX TPHUCYTCTBOBAJAa JPHUTEMA,
OTEYHOCTh, KOTOpas Obljla OCOOCHHO BBIpaKe€Ha y OOJBHBIX CO CTEPOUAHON (opmoit
po3ariea, MHOXXECTBEHHbBIE MamyJbl M IMYCTYJdbl. [IpenMyIIeCTBEHHOHN JOKanu3aluen
BBICHITIAaHWN ObLIa IEHTpaIbHAs 00JacTh JHIIA, HOCOTYOHBIH TPEYTOJBHUK, MeAHaTbHbIE
YYaCTKH IMIEK, ToI00poa0K. ¥ 1 OOIBHONM BBICHITIAHUS PACIOJarajiich TAakKe Ha IMepe-
HEel TOBEPXHOCTH IIeH. B TedeHue mepBoil HEACTU MOCIe OTMEHBI KOPTHKOCTEPOUIHBIX
MECTHBIX TpernapaToB y OOJBHBIX CTEPOMIHOHN po3area pa3BHIICS CHHAPOM OTMEHEI B
BUJIE YCUIJICHUS THTIEPEMUHN H OTE€YHOCTH.

Bcem G6onpHBIM TipoBOAMIIack Tepanus Buibnpadenom no 500 mr (1 tabnerka) 2 pasza B
cyTkH, B Teuenue 10-15 nueir. Bunbnpaden Oonee crabuieH B KeIyZOYHOM COKE, YeM
SPUTPOMUITUH, OBICTPO BCACBHIBAETCS ITOCIIE MEPOPATHLHOTO NpreMa U 00JIafaeT BEICOKUM
npoduiem Oe3onacHocTH. [Ipenapar mpakTH4ecku He BBI3bIBACT MO0OOYHBIC 3P PEKTH CO
CTOPOHBI JKeITy TOYHO-KHILEYHOTro TpakTa. [loMumo o0mieit aHTuOaKTepraIbHON Tepanui,
JiedeHUe TPAJAMIMOHHO BKIIOYAIIO0 TPOXJIaJHBIE MPUMOYKH JIEKAPCTBEHHBIX PaCTEHUH
(mandeii, uepena, pomarika), 2% cepHO-PE30PINH, CATUIMIOBYIO ITACTy, Ma3b «SIM».

K xony BTOpO#t Hexenu jeueHus y 15 GOIBHBIX OTMEYaIOCh 3HAUYNUTENBHOE YIyUIIeHNe
B BUJI€ IIOJTHOTO Perpecca MyCTyJNE3HbIX U MEIKUX MAaMyJE3HbIX 3JEMEHTOB, YIUIOMEHHS
KPYIIHBIX IaIyJ, CYLIECTBEHHOIO YMEHBIIEHHS SPUTEMbL. Y OCTaJIbHBIX 4 OOJIBHBIX,
CTPaJaBIINX CTEPOUJHON po3aliea, 3HAUUTENbHOE YJIyYLIEHUE B KIMHUYECKON KapTUHE
HacTynujo 4yepe3 3 Henenu Tepanuu. s 3akperuieHust 3¢ dekra Tepanuu u ycrpaHeHus
OCTaTOYHBIX SIBJICHUI 3a00neBaHMs (MMACCMBHOM 3pUTEMBI) BCEM OONBHBIM MPOBOIMIICS
Kypc Kpuomaccaxa (7-10 ceaHcos).

Taxum 0Opa3oM, B CBETE COBPEMEHHBIX MPEICTABICHUN 00 STHOJIOTHH po3alea u pojid B
€ro pPa3BUTUH OaKTEpHUANbHOW (IIOPHI JKENIyIOYHO-KHIIECYHOI'O TPaKTa NPUMEHEHHE
BUIbIIpa)eHa B Tepamuu 3TOrO J€pMaTo3a MMEET IaTOTCHETHYECKOEe OOOCHOBaHHME U
MOJTBEPKAACTCS yIAYHBIM OIBITOM HMPAKTHYECKOTO IPUMEHECHHSI.
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JOZAMYCIN IN THE TREATMENT OF ROSACEA

Nino V. Tsiskarishvili, Alexander G. Katsitadze, TsiskariI. Tsiskarishvili,
Nino 1. Tsiskarishvili

Thilisi 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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HHCTPYKUMA AJIS1I ABTOPOB

Kypuan “UzBectuss HaumonanbHoii Akagemum Hayk I'py3um, OMoMeIMUMHCKasi cepusi” Iedaraer
OpHMIMHAIBHBIC CTAaThH B OONACTH OKCICPUMEHTANbHOI OHONOrMHM, (H3MONOrMM 4YelnoBeKa M IKUBOTHBIX H
Meaumabl. CTatbil 0030pHOT0 XapaKTepa NeYaTaroTes TOJIBKO MO 3aKa3y PEIKOJIICTHH.

CraTby IPUHUMAIOTCS HAa TPY3UHCKOM, PYCCKOM HIIM aHTJIHICKOM s3bIKaX. B mo0oM ciiydae, HE3aBUCHMO OT
sI3bIKA CTaThH, K HEH JOJDKHBI OBITH IPHIIOKCHBI pe3tomMe (00beMoM He Ooniee 250 cloB) Ha BCEX Tpex
s3pikax. ConeprkaHue BCEX Pe3loMe JIOJDKHO OBITh CTPOrO OJMHAKOBBIM M COCTOSITH M3 3arojioBKa, aBTOPOB,
YUPEKICHYS, TJIC BBITIOJHEHA paboTa M JJAKOHMYHO U3JI0XKEHHBIX — BBEICHHS, 1ICTTH Pa00ThI, METOIUKH, OCHOBHBIX
pe3yJIbTaTOB M 3aKIIOYCHHs. B KOHIE pe3ioMe, M3JI0KEHHOrO Ha SI3bIKe TEKCTa CTaThbH, NPUBOAATCS 4-6
KJTIOYEBBIX CJIOB.

OO0BeM cTaThH, C YYETOM BCEX Pe3OME U WILTIOCTPATHBHOIO MaTepHala, T0JbKeH ObITh He MeHee 5 1 He Oonee 12
ctpannn (hopmar A4). Jlna medyaraHus CTaThl OoibHIero oO0beMa TpeOyeTcs CHEeNHaNbHOE COTIache
penxomternu. CraTbs 0OPMIIETCSI COTIIACHO CTAHIAPTHON pyOpHKanWH: BBEJCHUE, LENb HUCCIEHAOBAHMUS,
MaTepual ¥ METOJbI, Pe3yJIbTaThl, 00CYKICHNE U CIIMCOK JUTEePaTypPhl, KOTOPBIN COCTaBISAETCS IO aI(aBUTY
(o QpammIIMAM TEPBBIX aBTOPOB) M HyMepyercst. [locnenoBaTenbHOCTh IOMDKHA OBITh TaKO — CIiepBa IPY3HHCKUE
WCTOYHVIKY, @ 3aTeM PYCCKHE U JIaThIHOs3bIYHbIe. CCBUIKH Ha MCIIONB30BAHHYIO JINTEPATYpPy B TEKCTE YKa3bIBAIOTCS
COOTBETCTBYIOILIMMH HOMEPaMH B KBAJpaTHbIX CKOOKax. B cImcke JmTepaTypbl JOJDKHBI OBITh yKa3aHbL: aBTOPBI
(bamumy ¥ VHMIMANIBI), HAUMEHOBAHME JKypHana (KHWIH), TOJ WM3IaHUs, TOM, HOMEpP W HOMepa IepBOi H
nocieaHel crpaHull. B ciydyae KHUIM, HEOOXOAMMO YKa3aTh FOPOJ M Ha3BaHHE M3ATENbCTBA. a COOPHUKA
TPYZIOB — CIIE/yeT TaKKe yKa3aTb paMUIIMU U HHULINAJIBI PEJAKTOPOB.

CraThst B PEAKOJUIETHIO NPEACTABISETCS KaK B pacledyaTaHHOM (2 9K3.) BHAE, TaK U B BUJE DIICKTPOHHOI
BEpCHM HA KOMIIAKT-AUCKe (IOJDKHa OBITh Habpana B ¢opmare MS Word). [lns rpy3MHCKOrO TeKcTa He-
o0xoaumo uctosb3oBath wWpndt Sylfaen, a 1 pycckux ¥ JIaTHHOS3BIYHBIX TeKCcToB — Times New Roman
(pasmep 12 pt). Mexctpounslit uatepsan — 1,5, moss: ciesa 3,0 cM, cBepxy U CHU3Y 2,5 cM, cripaBa — 1,5 cm.
YepHo-6enble rpaduKu A0DKHBI OBITH TpeNCTaBIeHH B BUae ¢aiinoB ¢opmara MS Excel, apyrue yepno-
Oenble PUCYHKM MOXHO TPEACTAaBIATH M B BHIEC OPUTHHANOB (HEdIEKTPOHHas BepcHs). LIBeTHble
WITIOCTPAllM B JKypHale He IedaTaloTcsa. TekcT, Tabmumbl M TpadUKH B SIEKTPOHHOI BEpCHU CTaThU
JIOJDKHBI OBITH 3anmcaHbl Ha kommnakT-aucke (CD) B Buzae otaenbHbIX (aiinos. HanveHoBaHus daiinos n/wimm
MIaroK JIOJDKHBI HAauMHATHCS ¢ (aMuann nepBoro asropa. Ha CD ancke He HOMDKHO OBITH ITAaHHBEIX, HE
OTHOCSIINXCS K MaTepHanaM cTaTbi. [INCKHM aBTOpaM HE BO3BpaIlaloTcs. MecTa pa3MeIeHUs HLTIoCTpanuit
u Tabyum MODKHEI OBITH YKa3zaHBl B TEKCTe cTaThH. [loamucu K pHCyHKaM HaOMpAaroTcsi Ha OTJEIBHON
CTpaHHIE.

Cratbst 10JDKHA OBITH IOZNUCAaHa BceMH aBTopaMu. Ha mocienHeii cTpaHuiie yka3siBaeTcst HOMep TenedoHa
U ajpec 3J.IOYTHl OJHOTO U3 BeAymux aBTOpoB. K cTaThe NOMKHO OBITH MPUIIOKEHO HAMpPaBICHUE OT
aJIMIHHUCTPALUH YUPEKIASHUS, B KOTOPOM BBITIOTHEHA paboTa.

I[leuaTanue cTaTbM B KypHaJie OCylIeCTBJSIETCH 3a CUEeT €€ aBTOPOB.

Penxomnnerus HanpaBiseT pyKONHCh CTAaThH Ha PEIEH3UPOBAHUE OOBIYHO JBYM aHOHHMHBIM pelieH3eHTaM. B
Cllydae pas3HOIVIacUsl BO MHEHMSAX PELEH3CHTOB, MHEHUE OJHOro M3 wieHoB Pepakumonnoro Cosera,
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