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K 90-JIETUIO CO AHA POXIEHUSA TPOPECCOPA
AYPMUHIXAHA YUTAIIBUJIN

PazHOCTOpOHHEMY ydYE€HOMY U TE€[arory BBICOKOW OJPYyAWIUH, JHASPY TPY3UHCKOU
CIIOPTUBHONH HAayKd W CIIOPTHBHOH (PH3HOJIIOTHH, OPUTHHAIBLHOMY HCCIIEIOBATEINIO,
MacTepy MPOBEACHUS SKCIECPUMEHTOB, BBIJAIOIIEMYCS TOCYJAapCTBEHHOMY M OOIIECT-
BEHHOMY JIEATENI0, aKaJeMHKy AKaJeMWUU JKOJOTHYECKHX Hayk [py3uu, modyeTHOMY
npodeccopy I'py3uHCKOTO YueOHOTO YHUBEpCUTETA (PH3UICCKOTO BOCITUTAHUS M CIIOPTA,
JIOKTOpY OmoJormdeckux Hayk, npodeccopy Hdypmumixany Ywnrtamsumm 6 mas 2023 T.
ucnoiasercs 90 JeT co THA POXKISHUSI.

31M0pOBBE M JONTHX JIET )KU3HA CKPOMHOMY U I0OpOMY YeI0BEKY, HEOOXOIMMOMY Hamieit
CTpaHe.

[Ipesunent @uznonorunyeckoro oduiectsa ['py3un um.
WB. bepuramsmin, T0KTOp METUIUHCKN HAYK,
npodeccop I ypam bexas

ON THE 90™ ANNIVERSARY OF THE BIRTH OF PROFESSOR
DURMISHKHAN CHITASHVILI

On May 6, 2023 Professor Durmishkhan Chitashvili turns 90 years old. He is a versatile
scientist and teacher of high erudition, the leader of Georgian sports science and sports
physiology, an original researcher, a master of experiments, an outstanding statesman and
public figure, an academician of the Georgian Academy of Ecological Sciences, an
honorary professor of Georgian University of Physical Education and Sports, Doctor of
Biological Sciences, professor. Health and long life to a modest and kind person,
necessary for our country.

President of Iv. Beritashvili Physiological Society of
Georgia, Doctor of Medical Sciences,
professor Guram Bekaya
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EVALUATION OF THE EFFICACY OF MICROENCAPSULATED
GRAPE SEED OIL ON CHANGES IN ANXIETY AND INNATE FEAR
IN VPA-MODEL OF AUTISM

Khatuna Bezhanishvili®?

" Technical University of Georgia; *Ivane Beritashvili Center for Experimental
Biomedicine, Tbilisi

The aim of the study was to evaluate the character of changes in comorbid disorders
characteristic of autism — anxiety and innate fear in VPA-models of autism. It is the first
time that we have used the dosed delivery of grape seed oil (GSO), microencapsulated by us
in biodegradable material and studied its effectiveness in correcting the changes obtained.

The experiments were carried out on the white inbred rats. Changes in emotional behaviors
of fear and anxiety were studied using the elevated plus maze (EPM) method. An animal
model of autism was developed using valproic acid (VPA), according to a standard protocol.
With the same protocol, we obtained control models using physiological solution.

In control Saline models, changes in fear and anxiety were studied in EPM at adulthood (2-
2.5 months). The second group of Saline models received 2 ml of microencapsulated GSO per
day for 14 days and then were subjected to the study in EPM; In the VPM-models of autism,
changes in fear and anxiety in EPM were studied separately in adulthood. The second group
of VPA-models of autism received microencapsulated GSO for 14 days, 2 ml per day, and
then were tested in EPM.The obtained results were processed statistically, using ANOVA,
with the Student's t-test.

The present study was the first to examine the effects of GSO, microencapsulated by us in
biodegradable materials on fear and anxiety disorders in VPA-models of autism. The high
efficiency of GFO in the correction of elevated fear and anxiety in VPA-models of autism
was shown. Because GSO is rich in compounds with antioxidant effects, its positive influence
seems can be made by this mechanism.

Key words: grape seed oil, fear, anxiety, VPA-model of autism

Autism spectrum disease (ASD) is an early neurodevelopmental disorder of children,
which has a wide distribution in the world, including in Georgia. In recent years, there
has been a sharp increase in cases of this disease. The disease is quite serious, as it is
characterized by the disruption of social communication and relationships, as well as
repetitive patterns of different forms of behavior, interests and activities, a significant
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increase in anxious behavior and the emotion of fear, a pronounced feeling of
dissatisfaction and sleep disorders [1, 4, 8, 13].

ASD can be accompanied by many comorbid conditions such as depression, attention-
deficit/hyperactivity disorder (ADHD), obsessive-compulsive disorder (OCD), epilepsy,
immune and autoimmune dysregulation.ASD children, in fact, lose any opportunity for
social life;their families face serious problems [1, 4].

Except of behavioral therapy, the examining these issues in a clinical setting is very
difficult. Therefore, 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, it has become relevant all over the world to
produce animal models of this disorder and perform studies on these models for further
extrapolation to humans [6, 9, 10].

On the other hand, the development of animal models of human diseases allows us, in
addition to describing the symptoms, which are easily detectable in children, to
investigate the pathophysiology of a single symptom, in order to their further correction
and therapy.

Research into ASD pathogenesis has classically focused on characterizing pathways
involved in neural development and synaptic plasticity [7]. Recently, immune system
dysfunction has been reported in ASD children and adolescents. ASD patients have been
found to have high levels of reactive oxygen species (ROS), which cause oxidative stress
[12]. 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 [11]. ASD patients have been found to be more
prone to the effects of oxidative stress and highly vulnerable to ROS-mediated damage
and neuronal toxicity [12].

Our interest in researching the antioxidant effects of the grape seed oil (GSO) is
motivated by several circumstances. First of all, due to the high concentration of
antioxidants, e.g., such as Polyphenols, which protect cells from oxidative damage by free
radicals, 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 monoun-
saturated 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. Comparing the antioxidant
capacity of the parts of grapes and their products such as the grape leaves, skin, wine, and
seeds revealed that the highest antioxidant capacity was found in grape seeds.



15

This high antioxidant capacity is related to the high content of gallic acid, catechin,
epicatechin, procyanidin and proanthocyanidin in grape seed. 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 effectiveness of microencapsulated
GSO in correcting the disorders of innate fear and anxiety in animal models of autism. It
deserves to be mentioned that microencapsulation of the GSO in the biodegradable
material was made by us for the first time (Bezhanishvili et. al. 2023, in press).

The relevance of the present work is that the purpose of the study is to evaluate the
character of disorders of anxious behavior and innate fear, symptoms that are comorbid of
ASD, in animal models of autism and their possible correction using microencapsulated
in biodegradable materials of GSO. The issue is particularly important, as children and
adolescents with ASD often suffer from increased anxiety/fear and therefore loss of
interest.

We hypothesized that if the changes in anxiety and fear are confirmed in animal models
of autism, this would allow us to use for the first time the GSO, microencapsulated in the
biodegradable materials, for the managing and treating described disorders. Such an
approach is very important since it is impossible to conduct concrete research on children
and adolescents with ASD, both due to their physical condition and ethical norms.

METHODS

Experiments were performed on wild white rats (n =40, 10 rats in each group). A bio-
model of autism using valproic acid (VPA) was developed according to a standard
protocol [6]. With the same protocol, we obtained control models using physiological
solution.

Model identification

Initial validation of the autism biomodel was based on the development of tail
malformations/abnormalities, which were to be identified as distal tail bends or kinks.
Tail malformations were considered a marker of VPA toxicity during the prenatal
development.

Elevated plus maze (EPM)

Changes in emotional behaviors of fear and anxiety were studied using the EPM method.
EPMis a~+,, shaped device that is raised from the floor by four (50 cm height) legs. The
maze consists of two open (25x8x0.5 cm) and two closed (25x8x12 cm) arms, which start
from the central platform (8x8 cm). Each rat is placed in the center of the platform, facing
a closed arm. The test lasts for 5 minutes, during which the movements of the rat, the
time spent in the open and/or closed arm, the transfer time spent to move from the closed
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to open arms of EPM to the open one, number of entries in the closed and/or open arms of
EPM, number of vertical standings in open and/or closed arms, number of grooming,
defecation and urination.

The animals were divided into four groups: I — control models with Saline (Saline model),
on which changes in fear and anxiety in EPM were studied in adult age (2-2.5 months);
IT — Saline models that received 2 ml of grape seed oil per day for 14 days and then,
subjected to research in EPM; III — models of autism, on which changes in fear and
anxiety in EPM were studied in adult age (2-2.5 months); IV — Animal models of autism
receiving microencapsulated GSO for 14 days at 2 ml per day and then subjected to the
investigation in EPM.

The obtained results were processed statistically, using ANOV A with the Student's t test.

RESULTS AND DISCUSSION

In the VPA-treated group, 71% of the pups developed congenital malformations, while in
the control pups of Physiol. Group, it was 0%. The tail deformity was the most common
malformation observed in the VPA-exposed group. In VPA-treated rats, malformations of
the tail were seen in the form of tail bending and deviation, and they were present from
the neonatal period. With increasing age, these defects became more and more
pronounced.

Changes in fear and anxiety were studied over two sessions, 24 hours apart. In VPA-
models of autism, interesting changes in many parameters have been revealed. In par-
ticular, it was found that compared to the Saline models, the latent period of entering from
starting platform the closed arm of the EPM elevates (Fig. 1a), the number of entries to the
closed arms (Fig. 1b), and the total time of being there (Fig. 1¢) are significantly increased.
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Fig. 1. Changes in the latent period of entering the closed arms of EPM (A), number of entrances
in the closed arms (B) and time spent in the closed arms (C).** =p < 0.01
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The latency to move from the closed to the open arms of EPM was not changed
statistically (Fig. 2a), although the number of entries to the open arms (Fig. 2b) and the
total time spent in the open arms (Fig. 2¢) decreased significantly. Observation and
registration of the behavior of the autism models in the closed arms of the EPM showed
that the number of vertical standings and the rate of defecation and urination is
dramatically increased.

Comparing the results obtained in the model of autism in the first and second sessions did
not reveal any significant changes according to all the parameters studied by us in EPM.

In the following series of investigations, we examined the efficacy of microencapsulated
GSO on disorders described by us in models of autism that have been indices to increased
anxiety and fear. We compared the data of different parameters of the EPM from the rats
of groups III and IV, i.e., animal models of autism, which did not receive micro-
encapsulated GSO and which received it for 14 days.
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Fig.2 Changes in the transfer latency from closed to open arms of EPM(A), number of entrances
from the closed to open arms (B) and time spent in the open arms (C) of EPM.** = p < 0.01

In particular, it was shown that under the influence of microencapsulated GFO, in VPA-
models of autism, the latent period of entry from the starting platform to the dark arms
(Fig. 3A), the time spent in the closed arms (Fig. 3B) and transfer latency from the closed
to open arms of EPM (Fig. 3C) decreases.The number of entering the open arms (Fig.
4A) and the time spent in the open arms of EPM (Fig. 4B) increases significantly.

Thus, the present study was the first to examine the effects of microencapsulated by us
GSO on fear and anxiety disorders in VPA-models of autism. The obtained results
indicate the high efficiency of GFO for the correction of elevated fear and anxiety in
VPA-models of autisms. The results are of high interest, since, as mentioned in the intro-
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duction, GSO is rich in compounds with antioxidant effects, and its influence seems to
have been based on this mechanism.

Many studies have investigated whether ASD-like behavioral disorders can be improved after
treatment with antioxidants. These approaches were based on the fact that the expression of
antioxidant enzymes is reduced in ASD. In addition, it is known that the level of endogenous
antioxidant molecules is reduced in ASD individuals compared to healthy controls [11].
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Fig..3. Effect of microencapsulated GSO on the changes in the latent period of entering the closed
arms of EPM (A), number of entrances in the closed arms (B) and time spent in the closed arms
(C).**=p<0.01
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Fig. 4 Effect of microencapsulated GSO on thechanges in the number of entrances in the open
arms of EPM (A) and the time spent in the open arms (B).** =p <0.01

It was reasonable for this aim to propose that the exogenous administration of an-
tioxidants may contribute to the enhancement of the endogenous ROS system and thus,
counteract oxidative stress. To be optimal therapeutic candidates for the treatment of
ASD, antioxidants must cross the blood-brain barrier and enter the brain parenchyma, in
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which they must reach optimal therapeutic concentrations. Thus, it is becoming apparent
that antioxidants and vitamins taken as supplements or included in food can greatly help
ASD individuals in alleviating ASD-related symptoms.

What is the mechanism of antioxidant action? To answer this question it could be
remembered that in the presence of neurological disorders, such as ASD, oxidized
proteins and lipid peroxidation resulting from the accumulation of ROS can directly
induce neuroinflammation. This situation may lead to cell death, leading to neuronal
degeneration [12]. Thus, it is clear that when oxidative stress develops in one organ, it
can easily turn into inflammation and spread to the brain, leading to neurodegeneration.

The results of the present study represent a step forward in this direction because the
present study was the first to examine the effects of microencapsulated GSO on fear and
anxiety disorders in VPA-models of autism. The obtained results indicate the high
efficiency of GFO in the correction of elevated fear and anxiety in VPA-models of
autisms. The results are of high interest, since, as mentioned in the introduction, GSO is
rich in compounds with antioxidant effects, and its positive influence seems to be based
on this mechanism.
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OLEHKA D®@PEKTUBHOCTU MUKPOKAIICYJIMPOBAHHOI'O MACJIA
BUHOTI'PAJIHBIX KOCTOYEK HA UBMEHEHHME TPEBOKHOCTHU U
BPOXJIEHHOI'O CTPAXA Y BIIA-MO/IEJIU AYTU3MA

Xamyna Bexcanuweunu™’

1 o 2 o
Texnuueckuil yHUBepcuteT [pys3uy; Lentp 5KcrepuMeHTANBHON OWOMEIUIIHEL
uM. NBane bepuramBunu, Tounucu, I'py3us

PE3IOME

Llenbto wccneoBaHusi ObUIO OLIEHHTh XapakTep W3MEHEHHW KOMOPOWIHBIX PACCTPOWCTB ayTH3Ma —
TPEBOXKHOCTH M BpOXKIAEHHOro ctpaxa B BIIA-mozensx aytusma. Mbl BIepBble NPUMEHWIN
JIO3MPOBAaHHYIO JIOCTaBKy Maciia BHHOTpagHbix kKoctouek (MBK), MuKpoMHKancyJimpoBaHHOTO
HaMu B OMopasiaraeMblii MaTepuall, ¥ M3y4min ero 3(p¢GeKTHBHOCTh B KOPPEKINH IOJyYEHHBIX
WU3MEHEHUH.

OKCIIepUMEHTHl TPOBOIIIINCh Ha OENBIX MHOPEOHBIX KphIcaX. V3MeHEeHHs SMOIMOHAIBEHOTO
TOBEJICHUS CTpaxa M TPEBOTH HM3YYalW C IOMOIIBI0 METOAa MPUIOTHATOTO KPECTOOOpa3HOTO
nabupunTta (ITIKJI). )KuBoTHas momens ayTth3ma Obuta pa3paboTaHa C HCIIONB30BAaHHEM Ballb-
npoesoit kucnoTsl (BIIK) mo cranmaptHOMy mpoTokomy. [lo ToMy ke MPOTOKOIY MOITyYHIId KOH-
TPOJIBHBIE MOJIENTN C NCTIOIB30BaHUEM (DU3HOIOTHIECKOTO PacTBOPA.

B KOHTpONBHBIX (PHU3MOJIOTHUECKUX MOJENSIX M3MEHEHHMs cTpaxa M TpeBoru u3ydanu B [1KJI Bo
B3pociaoM Bo3pacte (2-2.5 mec). Bropas rpymma mozeneid ¢ (U3HMOJOTHYSCKHM PacTBOPOM
nojy4aja mo 2 M MukpokamncyiauposaHHoro MBK B cyTku B TedeHue 14 nHeii, a 3aTeM noasep-
ranacsk uccnegosanuto B I[IKJI. B BITA-monensax aytusma u3MmeHeHus crpaxa u Tpesoru B ITKJI
U3y4YalnCh OTAEIBHO BO B3pocioM Bo3pacte. Bropasd rpynma BITA-moneneil aytusma momydana
MukpokancynupoanHslii MBK B Teuenne 14 nHeil mo 2 Ma B JeHb, a 3aT€M TECTUPOBAJIACh B
IIKJI. TTomyuennsle pe3ynpTaThl 0OpabaThiBanu cratuctudecku ¢ momomsio ANOVA ¢ ucmons-
30BaHKeM t-kputepus CThIOJeHTA.

Hactosimee wmcciemoBanme OBIIO TEPBBIM, B KOTOpOM u3ydanock Biusane MBK, mukpo-
MHKAIICYIMPOBAHHOTO HAMM B OMOpa3iaraeéMelx MaTepHajax Ha CTpax M TPEBOXHBIE PacCTPOM-
crBa B BITA-mogensix ayrusma. [lokazana Beicokas 3¢ dexruBHocTh MBK B KOppekiiu moBbi-
nIeHHoro ctpaxa u TpeBoru y BIIA-mozeneit aytusma. ITockonsky MBK 6Gorar coennuernsMu ¢
AQHTUOKCUJIAHTHBIM JIEHCTBHEM, MOJIaraeM, 4TO €ro IOJIOKHTEIFHOE BIHMSHHE O0eCHeYrBaeTCs
9THM MCXaHU3MOM.






23

Log. 9936 9®mgh. s3o. 3536y, domdge. Lgmos, 2023, ¢.49, Ne 1-3 ISSN-0321-1665
W3Bectus mvau. AH I'pysun, 6nomen. cepust, 2023, 1. 49, No 1-3
Proc. Georgian Nat. Acad. Sci., Biomed. Series, 2023, vol. 49, No 1-3

J96d60L V03V06 BIN0L 3036M3dBLI0mHIdS d00)-
RIFOIR0HISIN0 BLIZRM3O(MGIN60L - 8L6 353MFI6IS0M

b’amgﬁo Jﬂﬂdb})g’é)o@n/’ 2, gooﬁﬂ;\/ob' boﬁadﬂz, »obs mﬂndahz,
0)(70(7276077 Jgoﬁnd(yl, 6:)53077 6:)(7@(7(73002

1 LoJo@mggermlb  Fgdbogydo  9bogg@lodg@o; 2 03569 690 sdgoenols
9JL3900396@ g0 domdgeoiobols 396@®0, mdogrolio

bbgopslbgs glodmbydgnm ©ssgowgosms 3bmggmeyd dmegmgddo g9@dbol Fodfol
Dgool  SbGomJbo@sizog@o 98gJ@NGMdl  ggaggol obbom, JoMggmow gobbeme-

(30gees dobo dog@mgsglygmodgds gdnmbogogszool dgnmeon glggpm3tm@gobols
8L6-0L g58mygbgdoom.

gdgTsges  og@myzeorglymorgdol 300@3gd0, ©sEY0bEs FogMmbsfomsggdol ©os-
390®0 s Jomo 3mmoEollg@loygmmdol 0bwegdlo. Jowgdamos dpadewo gdymlos,
Oedmol  03OMbsFomszgdol LsTgomm ©osdgBoo godol 1842+23 63; bofo-
@s3950lL 3morEoldg@logmmdol 0brgbos 0.230 + 0.013.

h396 dogd  gLFogmomos dompgy@oo@gdor dobomsTo 303G ogLymoMgdgmo
g9®dbol  Fo3fol bgmol gx9J@a®mds Fgmmgols ©s ®sbdmdomo DoBol  @o@-
2393900y 900l 3bmggmad dmEgmwgdTdo (Imbs(393900  3odmJ3gybgdols  IGm-
(39bTos). goaMdgmgdm o MM oglgmomgdgmo gg@dbol FodFol bgmol gx9dda-
@0l ggeggol >9@obIol L3gd@®ol bbgs ©sm®gg390by, bmggmg® dmwgmgddo.
dopgdgmo Vgrgagdo 360Tgbgmmgabo 0dbgds geoboggdo dgwoiEobolmgol.

boggobdm  Lodygggoo: Bogdmzexnlymomgods, glggrm3dm@gobgdo, yy@dbol  Fo3fol
bgmo

bod@mdol  doGomso  dobsbo  ogm  yyu@ddbols  Fo3fol  bgmols (VD)
d030m35x8b9@0Mgds domga®oo®gdse dobsgnsdo dobo sbGomJlbowsizoydo

9989J0 9™l dgdoamdo j3eggzol dobboom.

bodgyg@bogm  30g30oMo@gdol  JmbG®mmmomgdoo  dofmegdols  LoliGgdgdol
d9J36s mobodg®mgg dgoobol gOm-ghmo 360dgbgermgsbo sdmobss, GMA-
ol gook@ol  Lbgopslbbgs dowamdgdl  dm@ol  g@m-g@o  bsobGg®gbm,
390L39JBoge  dodo@mnygagdse  dogdmgogxglgmomgds  omgegds.  Logaol
d99@bgmdsdo s Logmyzsabmgdgdm bggamdo 9339 9dmoygbgds oblgd-



24

BoEowgdol, go®s30bgdol doiMmyoxlygmgdo; gmgdygmo ©s 3bodmgsbo bg-
09505 dogamgoxlgemgdo dgools Lbgoslbgs 3mbdg@ogagdo Lodygomgdgdols
d9doea gbermdsdo.  dog@mgenlygmodgdygmo  3GMbomA0g9d0  a5dmoygbgds
390900b5005T0, bogggdse ©o boygggd ©obsds@gdow [1, 2] oydazs, go@ds-
(39369 (omdmgdsdo  dogamzoxlygmomgdol  3GmEgll Ibmerme  dmenem

Te0gddo doodizogb yydopwgds.

d0g30m3ox8bygmodmgdomn  dglodgrgdganos  Mogo 3GOMdmgdgdols  po@od@s:  Lo-
d39Mboenm  30g30MmoGgdol  s@sloliygdggao  msbdwggo @gsodiogdols  dgdio-
0905, @5d0@YM0 OS5  SEZOESE SIS0 3MY3sMoGgool  aodmygbgdols
3900meols goboby®damoggds, Gmbogg@mdol dgdizodgds, 3G 93s@s@goolowdo
sbogno  gobogy@o  mgolgdgdol  dobodgds — sSJOm@ombol  dgdzodgds,
Lodgg@ogols dgigens, ¢gdol, g9dml s bybols dgbomdgs s Ubg. [1, 2]

3obLoggm@gdom  Loob@gmglbms Jo®Mmamdy®o 3093053 gd0l  Ylogdmbmw
dofmwgds, Gobo aobbmdE0gegdsi dog@mgonlygmomgdol 3Gm3glols godm-
496900m  dgodgngds. gOm-gOmo  Sbgmo  3Mg3s@s@os dVb, @mdgmoi  ob@o-
0 JbosbBgool, dogomomse, dmeorgbmegdols domomo 3mb3gbG®sEoom ©s
0og0bygBogo  Gowogomgdols  dJogd Y @gegdols  gobygomo  @sbosbgdolpasb
©5330L doogo Ybo@om sdmodhggs.

IV  dwows®os  gobmergobols  dgogom, 3maoyxg®o  (3bodmgsobo  Igogom,  ©s
M gobol 3gogom, dmbmyxg®o 3bodmgebo dgogom. gobsowsb, dmbmyxgHo ©s
3m@oyxg®o  3bodmgebo Igoggdo osdosbgddo  Lbgowslibgs woMmggggdol 3@ g-
396(305Lmsb  0dbs ooz doMgdyano, aoggms  oliggbs, @md Vb dgodangds
hotmygan 0dbsls 339000 LoliBgdgddo, @oms gobs®ml domo Logggdo momgdey-
0905 > 2oodxmdgbml domo  Lolis®agderm  g539JBgo0  ssdosbols xobddmg-
gomdoby [1, 2, 3]

sb@omJbopsizoyg®o  dmdgogdols gbsdo, Qgbmeygdo bog@mgdol  yggarsby
360dgbgermgobo domsdBoyg®o mgoligds, Fodmme s@ol Jglfogmmogo yy@d-
bol Fo3fol gJbE@sdgddo, GmIamol 3md3mbgb@gdlisi dggdanos gobadswols
sdBoydo gm®dgool Jgzogdodgds s M@A560bIowsb asdm@ebs, Sp®gmag,
0300950l gobagol dgzo390s.

496dbols  ©s dobo @sdgols 3OMEYJBgool, gy@dbol gmmargdol, sobols,
mgobols @ (o3(ol sbGomJlowsioyg®o dgbodengdammdgdols dgosomgdolsl
oEa0bes, @M yggeoby  ds@ogo  SbBomJbowsizoydo  gbo®o  gy@dbols
03§ 9oL osbobosmgdl [1, 2]. do@sgo sbGomJbowsiEoygdo dglsdan gdaomdgdo,
dV%-Fo  gogols  Fgogol, goBgdobol, g3035@9Jobol,  3@mE0sbowobols s
30MbGME05bowobol  ggbmayy@o  bogdhmgdols —  @gligg@s@@maols, Jg96-
39H0bol oo 93339 MdSLMob M0l s og3doMgdbymo. (3030 s{bgbgol
abom dowgdyemo IVb-0oll 9oy gbermdsdo dgeols 3sgndoGmobols, LEgs@o-
bol, mengobol, @obmergbol, s@Msdombolidgsggdo, sbggg Gogrgdo, dobg@o-



25

gog@0 oMo gdo, bo@ydomydo Jam@maomo ©s db0dgbgermgsbo  sbGomJlo-
©5b@gd0, 30mEosbowgdo. L{m@ge sd0@dmd omgengds, Gmd IVb-ol obgmo
oMo gmemyo®o mgoligdgdo, Amam@oEss SbGomJlowsizoydo, sb@oligd@o-
3960, 30HM3OMBJIBMOPo s Sbwgdol  Lbofobss@dwgym  yggews  hHodm-
ngeogo bog@mols Lobg®aoyao 30mddobsiools dgwgaos.

09935, 9bes 5@0bodbml, @mI Immoygxgto 3bodmgsbo dgoggdol dswogno
99933390 mdol a0dm, IVb  Jodogdoe  o@slGsdomy®o s Ja®dbmdos®gs
35623000 ©ga®osi300l Jodo@m  Lobsmenol, gobpdo@ol ©s dowsgro  Hgd-
39053 Mol bgdmJdgogdoll Jgogasw, @sbsi dobo gggdomo @o@gdyegdols
5350335 > S@sboliyg@ggemo Lybol (o®dmJdbs dgydaos. sdo@md, oyio-
@agdgeo aobps IVb-oll ozgs dobo sdydoggdol, dgbsbgols ©o F@obL-
3B ool @AMl [1, 2]. dgegys, ol gldogdo dobo oglymomgds ob
d030m3ox8LY@0Mgds oEYS.

dV%-0l dog@mgonlygmodmgdolmgols gOm-ghmo yggensbyg bdod@oe dJmbdodg-
o0 ggeol  gogligemols ao®@bol dobognss  s@sdygao  [gdm, @mdganog
30AOMPMIYGH0  bog@mgdols  Jog@mgonligmomgdolmgols  asdmoygbgds  dobio
35020  gdgmao@gdoo  mgolgogdol, domsmo blbosmdol ©s @sdsgno  Lo-
dansb@Bols godm. m9dEs, s@sdymo [gom, Lolby@ggmo mgobgdgdol doybg-
05350, d30M50E0M oY 0ba®gogbBos ©s dJobo Fo®dmgds da@dbmdosmgs
30d5B M0 s 3mEoBog9Mo  BYadgmgb@dmdols dods®m, @oi dofmwgdol
bm20900  3OMoegdols JAbol. sdobmsbogg, dowgdymo 3GmEyJ@o Lsgdsmo
053y MoEos. gl 3Omdagds gga3  sMsdymo  [gdmbs o o FmgJl-
B®0bgdol 3mddobo®gdyeno doi@m oy gdol dgdbsd s@dmbgms [4].

30350b60@gdyeo doi@mmgogxglymmols dgJdbs 5@ s@ol 360dgbgamgobo godmlo-

gogoo 0d dgdmbggzgdbolbmgolss, GmEgLsi bakodms gJlisg@odgb@yamo 33e0g-

3900l (o@dmgods  dogogoms, 3bmggany®  dmwgergdbdo, bowsi  oyEog-
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O |
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TosOH = —@s030H
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MHUKPOKAIICYJINPOBAHUE MACJIA BUHOTI'PAJIHBIX KOCTOYEK C
HNCITIOJBb30BAHUEM BUOPA3JIIATAEMOI'O IICEBJOBEJIKA 8L6

Xamyna Bexcanuweunu®?, Jlapeoncan Xapaoze’, Tuna Omuaosé’,
Teiimypas Byauuose', Hapzus Hauxeous’

1 . 2 .
Texumueckuit yHuBepcurer ['pysun; LleHTp SKCTIEpUMEHTAIBPHOH OHOMETUIIHEL
uM. UBane bepuramsunu, Thilisi

PE3IOME

C uenbl0 M3y4eHHsT aHTHOKCHIAHTHOH J(QEeKTHBHOCTH Macja BHHOTPAJHBIX KOCTOYEK Ha
JKMBOTHBIX MOJEJSX PAa3JIMYHbIX IICMXOHEBPOJOTMYECKMX 3a00JIeBaHUI MBI BIIEPBbIE MHUKPO-
KaIlCyJIMPOBAJIM €0 METOI0OM SMYJIBIUPOBAHUSA C HCIIOJIB30BaHNEM IICEBAONpOoTenHa 8L6.

Pa3paboTaHbl yCIOBUS MUKPOKAICYJIHPOBAHUS, OIPEICIICHBl TUAMETP MHKPOYACTUI[ WU WX
MoKaz3areib MONUANCICPCHOCTH. [lomydyeHa cTaOWIIbHAS SMYIBCHSI, CPSOHHHA AHAMETP MHUKPO-
4yacTHILl KOTOpo# paBeH 184,2 + 2,3 uM; unaekc noauaucrnepcHocty yactul — 0,230 £ 0,013.

Hamu m3ydena »(ekTHBHOCTE Maciia BHHOTPAIHBIX KOCTOYEK, MHUKPOMHKAIICYIMPOBAHHOTO B OHO-
pasiaraeMoM MatepHaie, Ha TPEBOYKHOE PACCTPOMCTBO M BPOXKACHHBIN CTpaX Ha YKUBOTHBIX MOZEISX
ayTu3Ma (JaHHBIE B Tporiecce MyOnmKammm). MBI TIPOIOIDKAeM HCCIeoBaTh dP(PEeKTHBHOCT MHUKPO-
KaIlCyJMPOBAaHHOTO Macjla BHHOTPAJHBIX KOCTOYEK IIPH JPYIHX DacCTPOMCTBAX ayTUCTUYECKOTO
criekrpa. [lonaraem, 4To IOTy4eHHbIE Pe3yNIBTAThI Oy Ly T BaXKHBI IS KIIMHIYECKON MEIUIIMHEL

MICROENCAPSULATION OF GRAPE SEED OIL USING BIODEGRADABLE
PSEUDO PROTEIN - 8L6

Khatuna Bezhanishvili®?, Darejan Kharadze’, Tina Omiadzé’,
Teimuraz Buachidze', Nargiz Nachkebia’

' Technical University of Georgia; > Ivane Beritashvili Center for Experimental Biomedicine,
Thilisi, Georgia

SUMMARY

In order to study the antioxidant effectiveness of grape seed oil in animal models of various neuro-
psychiatric diseases, we first microencapsulated it by emulsification using the 8L6 pseudo protein.

The conditions for microencapsulation have been developed, and the diameter of micro particles
and their polydispersity index have been determined. A stable emulsion was obtained, the average
diameter of the micro particles of which is 184.2 £2.3 nm; Particle polydispersity index —
0.230+0.013.

The effectiveness of grape seed oil microencapsulation in a biodegradable material, on the disorders of
anxiety and innate fear in animal models of autism has been studied by us (data in progress). We
continue to investigate the efficacy of microencapsulated grape seed oil on the other disorders
accompanying the autism spectrum disorder. The results obtained will be important for clinical medicine.
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HEKOTOPBIE JAHHBIE COPEBHOBATEJIBHOI'O IIEPUOJA
®U3NYECKOM MOJATOTOBKH AKPOBATOB

Huno bepuanuose

I'py3uHCKHII ToCcynapcTBEHHBIH yUeOHBIH YHHBEPCUTET (PU3UUECKOTO BOCITUTAHUS U CIIOPTA,
Tounucu

PE3IOME

Kak u3BecTHO, IUIs YCIEHIHOTO BBICTYIUIEHHS Ha OTBETCTBEHHBIX COPEBHOBaHHSX NpHU mojdope
JKEHCKOW aKpoOaTH4ecKOW KOMaHJbl ClIelyeT YYWUTHIBATH MHOTHE HIOAHCHI, TaKWe KaK BO3PacT
akpoOaToB, (U3MUYECKHEe BO3MOXKHOCTH HOATOTOBKHM, Ka4e€CTBO BBINOJHEHHS YIPaXHEHUH W Jp.
AKpo0aTbl, COpeBHYIOLIMECS B BO3pAacTHBIX Ipynmax oT 11 no 16 yier, BBINOJHAIOT NEpBOE U
BTOpOE 00s3aTeNbHbIE YNPaKHEHUsS, KOTOPbIE COCTOSAT M3 OO0S3aTeNbHBIX M IPOM3BOJIBHBIX
JJIEMEHTOB, B3ATHIX U3 TaOIHIEI TPYAHOCTH MexmyHapoaHoii mporpammel FIG.

SOME DATA OF THE COMPETITIVE PERIOD OF PHYSICAL TRAINING OF
FEMALE ACROBATS

Nino Berianidze

Georgian State Educational University of Physical training and Sports, Tbilisi

SUMMARY

As is known, for successful participation in important responsible competitions, at selecting
women’s acrobatic team, many nuances should be taken into account, such as the age of the
acrobats, the capabilities of physical training, the quality of the exercises, etc. 11-16 years old
acrobats participating in the competition, perform the first and second compulsory exercises,
consisting of compulsory and free elements, taken from the Difficulty Table of the International
Program FIG.
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KU3Hb, YKPAIIEHHAS 3ACJIYT'AMUA

Tenzusz I'aueuunaose

3acoyKEHHBIM KypHAIUCT I'py3un, 3acily’>KEHHBIN CIIOPTUBHBIN eATens I'py3uu, NOUYETHBIHN
penaktop razetsl «Jlemoy», Toumicu

PE3IOME

CtaTbs MOCBSLICHA CIIOPTUBHON AEATENHHOCTH BBINAIOIIETOCS YYEHOTO M IeJlarora, akageMHKY
AkameMuH OSKOJOTMYECKMX HayK [py3um, MHOKTOpY OHOJOTHMYECKHMX HayK, Mpodeccopy
Jdypmuiixany YuTaluBuian B CBsI3H ¢ 90-1eTHeM co IHS ero posKASHUS.

[Tocne oxonwanust ¢ omimuumeMm HVHctutyTa (U3MYECKOH KyinbTypbl ['py3un, OH 3aHHMMaCS
MeIarOrMYecKoi M HayqyHO!H paboTol 1o pykoBoacTBoM npodeccopa Cepeu Hapurxawunu. Enie B
50-x rogax MpOIULIOTrO CTOJETHS, OH BO3MJIABMJI CTyJIEHYECKOe Hay4yHOE OOIIECTBO M BIIEPBbIC
co3JaJl Hay4HO-HMCCIIEA0BATENILCKYIO JTabopaTopHio U CTyJeHTOB. B aToii mabopatopuu Ooiee
yeM 80 MOJIOOBIX CTYIEHTOB TNPHOOpENM HAaBBIKM Hay4HBIX HCcienoBaHUH. Jlypmunixan
UnTamBuim siBisieTcss aBTopoM okojio 200 HayHwix pabot. B 1995 romy B Buzme ydeOHUKa OH
ormyOimkoBan wuccnenoBaHne «DYHKIMOHUPOBAaHNE CEPIEYHO-PECITUPATOPHON M MBIIICYHOH
cucteM npH (U3MYECKHX Harpys3kax». JlypMmumxaH YwuTamBmiM ydacTBOBaJl BO MHOTHX
CHUMITONYyMaX M KOH(EPEHIMAX, MPOBOANUMBIX B Pa3HBIX CTPaHAX MHpa M BE3/€ 3aCIyKHBaI
BBICOKOI omeHKH. OH M CEerofHs HE MOpBajl TECHbIE CBSI3U CO COOPHBIMH, XOT ObI IOTOMY, YTO
OOJIBIIMHCTBO BBIAAIOIIUXCSI TPEHEPOB U CIHOPTCMEHOB SIBISIFOTCSI €r0 OBIBIIMMHU ydeHUKaMu. B
pa3Hoe BpeMsI OH BXoamn B coctas llpaBneHust 12 oOpa3oBaTeNbHBIX, CIIOPTHUBHBIX M HAYYHBIX
opraHu3aiyid. 3a 3aciiyrd B Hay4YHO-IIEJaroruueckoil M OpraHu3allMOHHOM pabore JlypMuIIXaH
Yuramsunu HarpaxaeH Opaenom [ouera.
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A LIFE DECORATED WITH MERIT

Tengiz Gachechiladze

Honored journalist of Georgia, Honored sports figure of Georgia, Honorary editor of “Lelo”
newspaper, Tbilisi

SUMMARY

The publication is dedicated to the creative work of Durmishkhan Chitashvili, an outstanding
scientist and teacher, Academician of the Georgian Academy of Ecological Sciences, Doctor of
Biological Sciences, professor in connection with the 90th anniversary of his birth.

After graduating with honors from the Institute of Physical Culture of Georgia, he engaged in
pedagogical and scientific work under the guidance of Professor Sergi Narikashvili. Back in the
1950s, he led the students' scientific society and was the first to create a scientific research
laboratory for them, where more than 80 young people acquired the skills of scientific research.

He is the author of about 200 scientific works. In 1995 his study was published as a textbook: "The
functioning of the cardio-respiratory and muscular systems during physical loading." He
participated in symposia and scientific conferences in many countries, and everywhere and always
deserved a high praise. Even today, he has not cut ties with the national teams, even because most
of the outstanding athletes and coaches are his former students. At different times, he was a
member of the board of 12 educational, sports and scientific organizations.

For his achievements in scientific-pedagogical and organizational work Durmishkhan Chitashvili
was awarded the Order of Honor.






47

Log. 9936 9®mgh. s3o. 3536y, domdge. Lgmos, 2023, ¢.49, Ne 1-3 ISSN-0321-1665
W3Bectus mvau. AH I'pysun, 6nomen. cepust, 2023, 1. 49, No 1-3
Proc. Georgian Nat. Acad. Sci., Biomed. Series, 2023, vol. 49, No 1-3

Lb3IRILEZS LOAIRKKROL 3N0S6 306(M3Id30 LIV3HN6IK0
3063R06IM3I30L RIGIGHISOL BM3NISN0 LS00

) (ﬂiob'gnﬁ 9 3 mbomobs Z’é»ognnl, dsmr0sd 3 mbomobs Z’émgonz

Liodo@mggenml  gobogg@o  s@bGols s  b3mddol  bobgedfogm
Lol ogerm  9bogg@Lo@gdo; 2 mdogoliol  Lobgedfogm  Lodgwoobe
960396 LoG g0

Oem63  (3b6mdomos, Fo@smo  33om0g0gs30ol  L3mdELIgbms  8mdbopgdologol
39300939 Jmnbmgbgdl  Fo@dmopagbl:  Lofgdmbgmo  3sbol  dpamdsdgmds,
730mbgmols ©s LIMAOELIGEMS §3oe0x045300, goOxk0Tgdol s ©sLggbgdol 3o-
@330, 33900L  Logombgdo, as0gdm  30@@mdgdol  gomgomolfobgds, LsTg@mbe
099080 ©5 @M560b3by Indogo gMbEBG™EO

b53356dm  Lodyggde: oo ©s odsgo  3go@0g035300l  L3m@ELIgho, aomgdm
300md980, Robogydo Dglodergdamds, @ybjaoydo IJmbsizgdgdo, goboggdo  gof-
gOmbogrmdols 2oblsbmg®s

Egdeg SOLYOYm  @oR NG YMSTo 5@ 5AOLYOMLL  YRYPs®o  dmboi3gdgdo
oo L3MOEM 5353909 L3m®ELIgbms  Lobbendo  gobydowols  3G™-
(39630 d9d3ggembols s Igdombols  gbo@osbmdol gbobgd. od  Lo-
Jombgdol w@do YgLfogasl s sbogobls goblis gym@gdyao 360dgbgamds
5Jgb Omam® 3 L3mAFomn ©s3039d 90 L3mAELIgbgdolmgol, sbggg ITgOmby-
gagdobmgolsE, @mdagdlsi dglsdsdolbo dgommeol s@@lgdbmdol asdm  o@
dgdemosm  LOygaymgoms 25blobmgdmb L3m®@@Ldgbols 33dosmdoliygbs@os-
bemdols  aogodglgdol  ™mdogdBu®o dobgbo, @owysb Gobogydo godxodols
©o{ggdol 30Mgge  9Ho3bg Lodmd@om s35@s@ol dodpao Jdgogdol  jmgeo-
309bB0  Lega  gbodsdolmdsdos  L3m®dELdgbols  gybjioyd  Iymds®gm-
d5lmsb.

5dgseb 2s3mdwobodyg, Logombols Lfm@sm gowsfyggdobmgols syEomgdgaros
303MEgM, AmI Jog@ol dmgmo dobs — 5GIMbRgam a@sgodsEoyeo ggaol
dmJdggdom o0l gHAYdol gesdofols s oFg9ds dol bgosdodl. 3sgdols
9L @ofmes, b9 o@dmlbggdygmo (bggzs bwgol ©mbyby go@ol gg®Hbanol-
Tyeools bgg@ol 260 33 ©s ogo oOLgdboms gobadomol s sbm@ol 3o@-

3osy® [bggoms xodos.



48

3bmdognos, G®I 3o9@To gobydswols 3OMmEgb@ Yo Momgbmds bwgol ©m-
bosb 20 33 Lodomangdwg 9@ geo @hgds, dolo 3s@@Eosgrydo (bggs Lo-
domaol do@gdol dJobggom dEoMEgds. 5fgsb asdmdwobomyg, bowos, @mI

5GAMLBgO Yo, o5by do@mmI A yao  (bgge ©o  gobpdowol  3o@z0ogy@o

69356 300l Jgogols o 8(g9Mgomgdby 9u®m ©odogos, goweg bogol
ombgby.

L3mAFgmmo  mgo@bsb@obom, >@hgggh Lbgowslbgs Lodswaols bmbgdl, ULo-
bgenmd®, bwgol ©mbowsb 750-1000 dg@B@sdwg Lodsweng dohbgymos @o-
dogn Jmosbgmaw, 1000 dgB®owsb 2500 dgd®sdwg — Lodygogrem dmosbymsw,
bogm 3000 3 ©s dob bggom — do@ogn dmosbgmsw. selsbodbogos, @md
Lodoeols  bbgoslbgs bmbgddo gbgwgdom dgBbogemgdow  goblbgoggdge
30035R M 300mdgdl.  Jog@sd  mOAsbobIby I Jdggdol  mgselsb@olom
d60dgbgenmds  5J3l Lodsegms dm@ols gobgdswols 3s@@Eosayd  [bggoms
Lbgomdsl.

hggnegdb@ogo o5GAmbgygageo (bggol 3060mdgddo, sbggg ubmmgsbo I9dom-
50l @AMl do3mJlog® Jpamdomgmdsl gbgogdom, dspsmomsp, byddsJlo-
dogoy@o 0b@gblbogmdols 304e0 @0 IPdomdol wAOML (Mdgbs 400, 800, 1500 3-
bg) Lolbaol goxg@gds gobydowom d3oMwgds ©s Jlmgoggdo goboawol
Jobadools bogengdmasts [1, 2, 4, 7]

LIS RS 39NMRIB0

hggbo dobobo ogm dgaggliogms, my 3mosh 300mdgdbdo ho@omgdbymo go-
bogydo goOx0dgd0 Lodseol @oJBm@owsb yodmdwpobs®y Gmyme@ dmJdg-
9ol L3meALdgbol Jog®d dowgdyer dgogagddy.

M@0d3099M0  m535dgdol ho@omgded dgbogmdo oo 0b@Ggdglo aodmofgos
L3mAALgbms  Fboymaabobmsb  ©szogdodgdom. dmgao  @ogo  Jg9969d0l
Lo{g@mbem 300mdgdols sbognmaoyg@o Logombgdom ©s0bGg®glgds aodmofgos
s> dbmgemonl 69360 J39965do (3obos, dymas@gmo, 2g®dsbos, s3LG®o.,
‘939035000, 0G0, LoJo@mggerm, Lmdbgmo) ©sofym dgbogmlb 3odmdgdols
dbaogbo  L3m@Fgmo  dsbgdol dgddbs s 03 300M69dmsb  dosbermgdols
3omgoolifobgboon L3m@OELIGbms Ibowgds MmE0d309@d Mododgdby Js@senro

L3mAFg@o dggagdols dobow gge.

dgbogml ao@9dm 300mdgdols (Lodoweang, dog@ols Bgbosbmds, Ibols Lboggdol
bgdmJdgegds, SHImbggagmo  (bggs wo Ubg) gomgsmolifobgdbom  @om-
©0gomEs Bobogy®o s Ggdbogydo Jmdbswgds.

Bbm09@m0  J39960L  13g0o@oliBgdds Lo{g@mbm 3@mzglols ho@omgds wsofygl
m®5b0bdol dJogd godmfggymo aoblbgoggdymo dmbsi39dgdols Logeydgge by.

09bpsi  Jodmggmo L3gaosmol@gdo [3, 5, 6] ©s 30s5]Hogmbo  gobswgao



49

dVg0mbgamo Lgbognr gmangobo ©s Lbg. o yudowgdsl oJ3930696 dmosb
300m396do Bobogydo sAZoMmmggdom asdm{ggue swgdom dgogagol.

d00sb  300mdgddo  L3mOELIGhol 30Mmgbgdols hodmys@odgdols ©s L3m@-
B0 Iggagool 2omdxmdgligdsdo @ogdomo sEaoo 935305 yoMgdml s
bbgowolibgs Lodo@anols dmosbo 3o0dmdgdols a0dmygbgdols L3m®Eol ggges
Lobgmdol gomgsaolifobgdoom.

R0bogy@o goMx0dgdols hoBomgds aoblbgoggdye Lodowamgbyg gmeabol 3o-
Omdg6do JmdgbRomy@dom g0l L3m®@GLdghbol 2obTymdsl s L3m@a@G e
dohg9bgdgeols.  Lodkodms  aoM3399e00 @AM  shogr  as@gdmbomsb  dgaygdols
dobboo.

dmliggbgdye damdsdgmdsdo ds39®osbols 300mdgddo dgangools boby@deno-
gmds  do®omsps  a@dgmegds 2-3 g, boammn  gobogyg®o  godyxodgbol
Jgegao bodgomm ©s a@dgen dsbdogngdby dm@dgbsen L3m®@Ldgbgddo oS-
agbomo  30mEgbo a@dgaegds 24 Losmo ©s dgBo. gl ©sdmgowgdygeos
dogMol  B9d3gas@ @by, mmgmols bgsdo®byg, aoFg@mbogmdols wmbgyby,
LJglbyg, sbogbyg, L3m@OELIgbols 33o@0x035305bg, 5GHIMLBIO Y Jymds® gm-
d5bg (359@0l Bgd3g@s@yds, mmgmol @gbosbmds, L3m®ELIgbols bmyswo
30bogg®o Imdbowgds, L3m@Eol Lbobgmds s Lbgs godm@gdo).

Lodygo@m  d0mosh  300mdgdTdo  LobEgds@dy®o  Bobogydo godxodgdbol dg-
©gpo d5MTdo godxodmsb dgoodgbom, L3m@ELIgho JoJlodogny®d dgogal
9BOm  bsbdmgamg ©@mTdo osbgdbgol, bmerm speygbomo 3GmEgbo  ROM
390 ©Aml Jmomnbmgl.

Q336930

d9domdoligbo®osbmdols 3339000 ©sJ3g0mgds  omobodbgds dmodo  ymeabols
300ggeo 7-10 ol aobdogenmdsdo (mogols Ggogoengdo, os@eommds, do-
gols G990d0l  oMmPggas). 30039 33005do  Lododms Lofgdmbgano  ©o@-
goemgols 10-20%-00 dgd069ds, goMx0dgd0ol 06@gblogmds do@msb dgoomg-
dom 2-3-x9@ Jggomegds. dgdwgy (7-10 @osb) 9dxmdgbgds dmgo®xodol
0300 dgyAdbgods, Igdombols gbo@ol sdo@engds. Lossd@oEom  3OmEgLol-
0gol oo 360dgbganmds 53l d00sb 300MdgdTo sao@md@ogo JoMmdgdols
3omgooliobgbomn g gbogn @sEombosmy® Lopmgmsdobem @ggodl, Lowss
aomgoolifobgdymo 9bps 0dbols ©slggbgdolmgol syiGomgdgeno 3g@omwo,
obggg Ubgowslbgs smagbomo Lasdgoggdgdols godmygbgds. 53 3g®omodo

3oblogym@gdygmo  gydomgds  9bws  dogdagl ©@ols s @sdol  dognols
LY o6 06as60bgdsb.

d00sb  300mdgddo  L3m@OELIghol dmIbogdols @WAOML  Aomgoolifobgdyeno
9bos ogml dobo gobogyg®o dmIbsgdbols ©mby, JaodsGydo  3o@mdgdo,



50

0bpogoys@a®o msgoligdygdgoo s Lbgs RoJdm@gdo. obpogo@ysmy@s©

0o

dgoMo  9bes  bgdbmegl  LofgOmbgmo  s@godmgol  bo®do@gds.

5A30Amg0l 30063030 ¢bws 0gml MmsbEsmsbmdomo do@gds.

S UCHITCRIToN

1.
2.

3800565 dgoano ., 303005bs dgogro J. dbomdgooobols Lgdos 1V, 2019, 45, 281-283.
8M00G5bs dgoano s, 3m30G5bs dgogro 4. dsgy@osbols 3oMmmdgddo Lsdyomm o
3@dgen  dsbdoenbg  dm@dgboen  L3m@FLIgbms  goboggdo s gyublaoydo
33oagdgool dglobgd. Logo@mggaml Lobgadfogm gobogydo s@b@eobs ©s
L3m@Gol  Lolifogem  gboggdlodgdol 3oMggemo bosg@msdmmole  Lodgisbogmm
306539096300l dobisgngdo ,,xobdBmgamds s b3m@@o®, 2021, mbdognolso.
Tabaweunu M. V3ydeHue COCTOSHHS CEPIACUYHO-COCYAUCTONH CHCTEMbI Y KBAJTHU(PHUIIAPO-
BaHHBIX CIIOPTCMEHOB B HAYAIbHOM IEPHOIC aKKIMMATH3AIMH B YCIOBHSIX CPEIHErophs. B
KH.: OCOOCHHOCTH TPEACTAPTOBOM MOATOTOBKH CIIOPTCMEHA K COPEBHOBAHHIO B YCIOBHSX
cpexreropbs. Towmmcu,1967, 77-82.

IDicubnaoze H., Trabnaose 1]., 3aroacmanuweunu /[., Lleepasa /I. K Bonpocy busndeckoit
Harpy3Kd CIOPTUBHBIX JIOLIAJeH B MPOIIECCEe aKKIMMATU3AIUU B YCIOBHUSIX BBICOKOTOphbsi. B
kH.: OCOOCHHOCTH MPENCTAPTOBOM MOATOTOBKU CIIOPTCMEHA K COPEBHOBAHHIO B YCIIOBHSX
cpenaeropbs. Toummcu, 1967.

Mauapaweunu J[., Yaxnaweunu [, Yumaweunu J[., lanwuaweunu I. V3meHeHue
MBILIEYHOW CHJIBI U CTATHYECKOH BBIHOCIMBOCTH CIIOPTCMEHOB B YCIIOBHSX CpeIHEropbs. B
KH.: OCOOCHHOCTH MPENCTapTOBOM MOATOTOBKU CIIOPTCMEHA K COPEBHOBAaHHIO B YCIIOBHSIX
cpeareropbst. Toumucu,1967, 48-52.

Yumawesunu [, Mavapaweuru J., Yaxwaweunu I, Hlanwuaweunu [I. Hekoropsie
0COOEHHOCTH JIMHAMUKH CEPJICYHBIX COKPAIIEHHH Y CHOPTCMEHOB B YCJIOBHSIX CPEIHETrOpbsl.
B kH.: Oco0eHHOCTH MPEACTAPTOBON MOATOTOBKH CIIOPTCMEHA K COPEBHOBAHHIO B YCIOBHSX
cpenreropbs. Towmmcu,1967, 82-87.

Gobirakhashvili A., Gobirakhashvili M., Chitashvili D., Korinteli E., Egoyan A. Georgian
Medical News, 2021, 164-168.

HEKOTOPBIE BOIIPOCHI IIPOBEJIEHUS TPEHUPOBOYHbIX 3AHATHIA
B I'OPHBIX YCJIOBUSX PA3HBIX BBICOT

Anexcanop Iobupaxaweunu’, Mapuam I'obupaxaweunu’

1 . o .
I'py3uHCKHI TOCYZapCTBEHHBIA yUeOHBIH YHUBEPCUTET (PU3NIECKOTO BOCTIUTAHUS U CIIOPTA,
2 o . .
ToOunucu; ~ TOUIMCCKUIA TOCYJapCBEHHBIA METUIIMHCKUN YHUBEPCUTET, [ py3ust

PE3IOME

Kak u3BecTHO, COCTOSIHHE TPEHUPOBOYHOM 0a3bl, KBATM(UKAIHS TPECHEPa U CIIOPTCMEHA, YCIOBUS
JUIsl TPEHUPOBKH M OTAbIXa, BOIMPOCHI MPABUILHOIO IMUTAHUS, YCJOBHSI OKpYKaloLEH Cpelbl,
PSKMM TPEHUPOBH W TIOCTOSHHBIA KOHTPOJb HAJ OPTaHU3MOM SBISIOTCS HEOOXOJUMBIMU
TpeOOBaHUSAMHU IS MOATOTOBKA CIIOPTCMEHOB BBICOKON KBATH()UKAITIH.
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SOME QUESTIONS OF CONDUCTING TRAINING
IN MOUNTAINOUS CONDITIONS OF DIFFERENT HEIGHTS

Alexander Gobirakhashvili', Mariam Gobirakhashvili’

" Georgian State Educational University of Physical Training and Sports, Tbilisi; *Tbilisi
State Medical University, Georgia

SUMMARY

As known, the state of training base, qualification of a coach and an athlete, conditions for training
and rest of athletes, their proper nutrition, the environmental conditions, training regimen of
athletes and a constant control over their organism are necessary requirements for the preparation
of highly qualified athletes.
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CPABHUTEJBHBIN AHAJIN3 ITPOCTHIX U CJIOKHBIX CJTYXOBBIX
PEAKIIU HEBUISIIUX U 3PAYUX ®YTEOJIUCTOB

Anexcanop Ezoan', Hnva Xunaweunu’

1 . .

locymapcTBeHHbIi yueOHBIN YHHBEPCHUTET (H3MUECKOTO BOCIHTAHWS W cnopra [pys3uw,
Tounucu; 2pr3HHCKHﬁ TOCYJIapCTBEHHBIN 0OIIECTBEHHBIH KOJUIEMK (PU3MUECKOTO BOCIIH-
TaHUs U criopTa, Towmmcn

PE3IOME

B cratee paccmaTpuBaercss HOBBIM KOMIIBIOTEPHBIM METOJ OLEHKHM M YJYYIUEHUS CIyXOBOM
peakuun. KommbroTep H31aeT 3BYKOBBIE CUTHAIBI C 3aaHHON YacTOTOM (MHTEpBAJI MEXIy
curHanamu — 1-2 cexyHzpl). VicnpITyeMblil TODKEeH KaKk MOXKHO ObICTpee OTpearnpoBaTh Ha CUTHAI
Ha)kKaTHeM COOTBETCTBYIOIIEH KJIaBHIIHN (KOJWYECTBO CUTHAJIOB Bapbupyercs oT 1 10 4, ucnoib-
3oBanuch 20 uinn 40 MUHH-TECTOB). 3aTe€M pacCUUTHIBAIN CpeAHee BpeMs peakiun. Ha ocHoBaHuM
TaONMIBl OIEHKM BPEMEHHM pEakuWd IpH HEOOXOJMMOCTH CIIOPTCMEHY Ha3HAdalllCh KOM-
NBIOTEPHBIE TPEHUPOBKH JUIsL YIy4IIEHHs CIyXOBOH peakuuu. Pe3ynmpTarhl NokKaszamu, 4TO B
cilyyae TPOCTOM CiyxoBoW peakuuu (1 cUrHaig) JaHHBIE HEBUISIIMX M 3pI4MX (yTOOIUCTOB
3HAUUTEIBHO HE OTIMYAIOTCS APYr OT Jpyra, a B ciydae 2 WM 4 CHIHAIOB HEBHIINC
(hyTOOTMMCTH UMEIOT JYUIIHUE MTOKAa3aTeIN. Y HUX Takke ObUT 00JIee BRICOKHUH MPOIICHT Yy IIICHHS
BPEMEHH PEaKknuy Ha 4 CUTHAJIA [TOCIIEe KOMIBIOTEPHOTO TPEHHUHTA.

COMPARATIVE ANALYSIS OF SIMPLE AND COMPLEX AUDITORY
RESPONSES OF BLIND AND SIGHTED SOCCER PLAYERS

Alexander Egoyan’, Ilia Khipashvili’

" Georgian State Teaching University of Physical Education and Sports, Tbilisi; *Georgian
State Public College of Physical Education and Sports, Thbilisi

SUMMARY

The article discusses a new computer method for evaluating and improving auditory responses.
The computer generates sound signals with a preset frequency (the interval between signals is 1-2
seconds). The tested athlete should respond to the signal by pressing the corresponding key as
quickly as possible (the number of signals varied from 1 to 4, 20 or 40 mini-tests were used). Then
the average reaction time was calculated. Based on the reaction time estimation table, if necessary,
the athlete was assigned computer training to improve the auditory response. The results showed
that in the case of a simple auditory reaction (1 signal), the data of blind and sighted football
players do not differ significantly from each other, but in the case of 2 or 4 signals, blind football
players have better indicators.They also had a higher percentage of 4-signal reaction time
improvement after computer training.
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HEKOTOPBIE BOITPOCBI OTBOPA B JIETCKHUE CIIOPTUBHBIE I'PYIIIIbI

Enene Kopunmenu

TlocynmapcTBeHHBIH y4eOHBIH YHUBEPCHUTET (DPU3MYECKOTO BOCIMTAHHMS W croprta [pysuw,
Tounucu

PE3IOME

Ha ocHoBanuu (hyHKIMOHANBHBIX M (PU3NUECKHUX JAHHBIX B 0030pe MpelCcTaBiIeH 0TOop neTel s
Havajia 3aHsTHH B BbIOpaHHOM Bune criopra. C 3Tol 1enblo, GpyHKIMOHAIBHBIE U (QU3NUecKHe
JIaHHBIC JETel IMPOBEPSUIM B COCTOSIHUM IIOKOS, KOTOpBIC YUYHMTBHIBAIMCH B KOHIE 3aHsATHHA. Ha
OCHOBaHMH 3THX JIAHHBIX, JETSIM JaBali PEKOMEHIAIMH JUIsl TIPOJIOJDKECHUSI 3aHATHI B BEIOpaHHOM
BUJIE CIIOPTA.

SOME QUESTIONS OF SELECTION TO CHILDREN’S SPORT GROUPS

Elene Korinteli

Georgian State Educational University of Physical Training and Sports, Tbilisi

SUMMARY

Based on functional and physical data, the selection of children to sport groups to start training in
their future specialized sport is presented in this paper. For this purpose, the functional and
physical data of these children were studied at rest and these data were taken into account at the
end of the training.

Based on these data, the children were given recommendations for continuing their training in the
chosen kind of sport.






67

Log. 9936 9®mgh. s3o. 3536y, domdge. Lgmos, 2023, ¢.49, Ne 1-3 ISSN-0321-1665
W3Bectus mvau. AH I'pysun, 6nomen. cepust, 2023, 1. 49, No 1-3
Proc. Georgian Nat. Acad. Sci., Biomed. Series, 2023, vol. 49, No 1-3

PROGNOSTIC VALUE OF MODERN BIOMARKERS IN PATIENTS
WITH CHRONIC HEART FAILURE

Nina Mamamtavrishvili, Gulnara Tabidze, Rusudan Abashidze, Maya Bitskinashvili

Iv. Javakhishvili Tbilisi State University, Georgia

Despite the achievements in the study of pathogenesis and treatment of chronic heart failure
(CHF) this syndrome remains to be a severe and prognostically unfavorable pathology, being
one of the main reasons of mortality of patients with cardiovascular diseases.

Recently a tendency to the increase of number of patients with chronic heart failure has been noted.
Currently, the symptoms and objective signs of CHF have been described in detail. However,
specific laboratory tests are restricted to a single group of biomarkers — natriuretic peptides. The
known restrictions for natriuretic peptides and the complexity of CHF pathophysiology point to the
topicality of the search for other indices, providing biological and clinical information.

The given review is dedicated to the possibility of the use of new biomarkers in patients with
CHF for the evaluation of the risk of negative outcome.

Based on the researches performed by a lot of authors, a significant role of a new biomarker
of another pathophysiological line — a suppressor of tumorigenicity of the 2" type (ST2) has
been shown. ST2 is considered a marker of “mechanical” myocardial stress — or a
stimulating factor of the growth. The above-said biomarker has shown a high prognostic
potential in the patients with CHF. It has been shown that ST2, its soluble form sST2 have a
diagnostic and prognostic significance. The timely determination of this biomarker in
combination with other indices appears to be an additional information for an exact
stratification of the risk of negative outcome development. The authors suggest that a timely
determination of ST2 biomarker level will contribute the optimization of the treatment of
specific patients, identify the patients with a high risk of development of the complications
and, thereby, reduce a number of unfavorable clinical outcomes.

Key words: chronic heart failure, biomarkers, 2™ type tumorigenicity suppressor

Chronic heart failure (CHF) still remains the most severe and prognostically unfavorable
complication of cardiovascular system diseases, reducing life quality and causing a high
mortality and disability of patients. Despite the successes in the treatment of CHF,
lethality remains high, and the prognosis is disappointing [7, 32, 41].

As known, CHF is characterized not only by disorders of heart ability to accumulate
or/and empty, but by a compensatory activation of pressor and depressor links of
neurohumoral system regulation [19].
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Currently, the symptoms and objective signs of CHF have been described in detail;
however, specific laboratory tests are limited to a single group of markers — natriuretic
peptides. Despite their significance, the levels of these peptides increase along with the
age [27], at some acute and chronic conditions (acute coronary syndrome, mitral
regurgitation, pulmonary hypertension, obesity, etc.), as well as at the situation
accompanying by the increase in cardiac output [23, 29].

The above-mentioned limitations for natriuretic peptides and complexity of CHF
pathophysiology indicate the topicality of the search of other optimally informative
criteria for the evaluation of biological and clinical status. In this regard, along with
natriuretic peptides, the biomarkers of another pathophysiological line, responsible for the
increase of the risk of negative outcomes in the patients with CHF are of great interest.

The given review deals with the possibility of the use of new biomarkers in the patients
with CHF for the evaluation of the risk of negative outcome.

Relatively recently, with this aim the study of suppressor of tumorigenecity of the 2 type
(ST2), as a new indicator of unfavorable prognosis has been begun in this group of
patients. Protein ST2 is considered a marker of “mechanical” myocardial stress (fibrosis,
hypertrophy, cardiac remodeling), expressing genome 2 (Growth Stimulating expressed
gene 2) or a stimulating factor of ST2 growth, also known as ILIRLI i/n suppression of
tumorigenecity 2 [33]. This biomarker has shown a high prognostic potential in the
patients with heart failure (HF) [17] and was included in the recommendations of
ACC/AHA [40].

Based on the fundamental researches, ST2 belongs to the family of interleukin 1 receptors
and is seen in two forms: associated with the membranes of target cells ST2 L/ILIRLI b,
i.e. transmembranous receptor and the second — a soluble receptor, observed in blood
plasma. The latter form is designated as sST2 (soluble ST2) or ILIRLIa.

ST2 is able to bind to inflammatory mediator — interleukin 33 (IL-33), forming a IL-
33/ST2 complex on cardiomyocyte membrane [39]. The mentioned complex is able to
protect cardiac cells in conditions of hypoxia, to counter the factors of their hypertrophy
under angiotensin II action, as well as to decrease in cardiomyocyte fibrosis and reduce
the elaboration of natriuretic peptides [34].

The result of effective work of 1L-33/ST2 system appears to be a decrease in dysfunction
and dilation of the myocardium, inhibition of unfavorable remodeling of the ventricles in
response to various damaging factors [24].

ST2 receptor identified in 1959 [38] for many years has been considered as a marker of
inflammatory and autoimmune processes. It is known that inflammatory reactions in
patients with CHF promote the damage of cardiomyocytes, play an important role in
apoptosis process, triggering hibernation of the myocardium and activation of neuro-
humoral systems of the organism [22].
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In 2002 Weinberg et al. [39] reported the expression of ST2 in the culture of
cardiomyocytes under the influence of a mechanical stress. They also found a transient
increase of the concentration of soluble sST2 isoform in experimental model of
myocardial infarction in mice, and the increase of a level of sST2 in the blood of the
patients with acute infarction was revealed twenty-four hours after the diseases onset.

As an amount of sST2 is inversely proportional to an amount of its bound form,
according to the level of this marker in the blood one can judge about the effective
functioning of 1L-33/ST2 system. The increase of sST2 more than 35 ng/ml testifies the
depletion of IL-33/ST2 system and predominance of damaging influence on response
reparative processes [39].

In subsequent works it has been noted that an excessive increase of ST2 appears to be an
independent predictor of mortality and direct indications for heart transplantation. It
allowed to putting forward an idea on emergence of a new biomarker of neurohormonal
activation of patients with CHF [13, 18].

As was shown, protein ST2 — a member of superfamily of IL-1 receptors plays an
important role in the regulation of immune and anti-inflammation responses [35].

Protein ST2L consists of 556 amino acids, its molecular weight is 63358 Da. ST2L —
membrane binding receptor, the ligand of which appears to be IL-33; ST2L blocks
biological effects of IL-33 [36]. It is known, that IL-33 has a cardioprotective effect,
prevents the development of hypertrophy, fibrosis, counteracts apoptosis of cardio-
myocytes by transduction of ST2L [30, 42].

As to sST2 soluble form, its basic source in the blood plasma still remains unidentified
both in healthy and in patients with cardiovascular pathology [16]. sST2 consists of 328
amino acids, its molecular weight is 36993 Da. Its concentration is determined by
immunoenzyme analysis method.

The group of authors has shown that overloading of pressure in mice with ST2L system
defect, as well as sST2 leads to more pronounced hypertrophy of the myocardium of left
ventricle, the expansion of heart chambers, progression of fibrosis, as compared with
control group. The use of recombinant form of IL-33 had a therapeutic effect (hyper-
trophy regress, reduction of fibrosis) [34]. K. Sekiet al. [36] have supposed that I1L.-33 is
able to prevent cardiomyocytes apoptosis after myocardial infarction.

Based on the given researches the authors revealed that in patients with III-IV functional
class (f.c.) of NYHA, sST2 levels were statistically significantly higher, as compared
with the patients with I-1I f.c. (51 ng/ml, as compared with 25 ng/ml, respectively) [20].

In a number of the studies the data on relationship of sST2 with a severity of structural
changes in the heart [3, 6] were obtained.
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Although, sST2 concentration in the blood significantly increases at inflammatory pro-
cesses, onco- and cardiac pathology, but unlike natriuretic peptides does not depend on
age and obesity [5, 25, 29]. This is its diagnostic value (its advantage).

In multicenter prospective study of PHFS (Penn Heart Failure Study), carried out in 1141
outpatients with systolic CHF, sST2 was shown to be a powerful marker of mortality risk
and heart transplantation [11].

A working group of authors has concluded that sST2 provides a moderate increase of
diagnosis accuracy in relation to traditional clinical predictors and can be useful for
detecting patients, needed more aggressive treatment methods [37].

The researchers from Spain obtained similar results, based on the data of 891 outpatients.
According to the data of these authors, as well as the data of BNP (brain natriuretic
peptide), the mortality risk was unambiguously predicted at 50 and 1829 ng/ml,
relatively. The authors emphasized that simultaneous evaluation of the both biomarkers
makes more effective the risk of stratification, thereby the advantage turned out to be on
sST2 side. The authors suggest that sST2 may be useful for detecting the patients,
needing more aggressive strategies of the treatment [26, 37].

Significant additional data on prognostic role of sST2 are given in the studies of
MADHT-CRT [14].

Based on the results of the work, sST2 appeared to be an independent predictor of various
complications of CHF, such as attacks of ventricular tachycardia, ventricular fibrillations.

In 2019 the authors published the results of 5-years observation on 744 patients with HF.
Out of three studied biomarkers (ST2, NT-pro BNP and highly sensitive troponin), only
ST2 was found to be an independent predictor of sudden cardiac death [4].

In CORONA study it has been shown that the analysis of relationship between the
dynamics of sST2 concentration and CHF clinical outcome, a decrease in sST2 level was
associated with the reduction of hospitalization risk regarding the impairment of HF. An
increase of sST2 by 15.5% and more from a baseline appears to be a predictor of acute
decompensation of HF [10].

In MADHT study it is reported that serial changes in sST2 are a predictor of ventricular
arrhythmias, each increase of sST2 by 10% leads to a significant increase of development
risk of ventricular arrhythmias and death. There are also evidences that an increase of
sST2 > 34.93 ng/ml in the patients with CHF after the implantation of cardioverter defibrillator
is closely associated with death caused by cardiovascular disease, decompensation of CHF,
acute coronary syndrome or acute disorder of cerebral blood circulation [8].

Based on the data of prospective controlled study PROTECT, including 151 patients with
systolic HF, the comparison of three biomarkers sST2, BNP and a factor of differentiation
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growth (GDF), sST2 has shown the greatest dynamics as compared with the others, sST2
appeared to be the only one, providing an additional prognostic information at serial
testing. The results obtained after 3- and 6 months increased the power of the prognosis
of baseline data [9].

Prognostic value of serial changes in sST2 was studied by C. Bahuleyon et al. (2018) [10]
in prospective multicenter research, including 141 patients with III-IV f.c. (NYHA). The
concentration of sST2 in baseline condition was reliably higher among the patients with
unfavorable events, as compared with the patients without undesirable events. ROC
analysis for initial sST2 concentration identified a magnitude at 49 ng/ml, as an optimal
value for the prognosis of negative outcomes. It has been shown that initial sST2
concentration appears to be an independent predictor of negative outcome. sST2
concentration was reliably correlated with negative outcomes. The authors indicate a
close relations with clinical outcomes of sST2 levels and other control points [2].

Based on Russian researchers data [1], a clear advantage of sST2 is noted, as compared
with other new biomarkers of HF. The authors indicate the necessity of decrease in sST2
level ( <30 ng/ml) for the improvement of prognosis [21]. It should be noted that Grokov
et al. (2019) [2], in their work demonstrated that the determination of sST2 content in the
blood before and after 6-minute walk test allowed increasing specificity and sensitivity of
stratification risk method for the development of unfavorable cardiovascular events [15].

It is known that the blockade of neurohumoral activity significantly improves clinical
outcomes in the patients with CHF. Nevertheless, the available data testify that for
various reasons a lot of patients either are not treated with these drugs, or are treated in
doses below the recommended. It makes impossible to improve the results of treatment
[19, 31, 43]. So, in PROTECT study an impact of achievement of target doses of beta-
blockers on clinical outcomes were studied.

In the patients with CHF depending on initial level of sST2 (low <35 ng/ml, as compared
with high > 35 ng/ml), it turned out that in patients with a low level of sST2 and a high
dose of beta-blockers the number of developed negative cardiovascular episodes was the
least. The most unfavorable group consisted of patients with initial high concentration of
sST2 and a low dose of beta-blockers.

Particularly noteworthy were the data obtained in multicenter, randomized, double-blind
studies PARADIGM-HF, regarding a new combined pharmacological means for
treatment of patients with HF — inhibitor of neprelisin-sacubitril and a blocker of
angiotensin Il receptor — valsartan/sacubitril/valsartan. The study involved 8399 patients.
A complex analysis of predictors of initial concentrations of sST2 increase has been
carried out for the first time. Among these predictors the most significant were increase of
BNP level, male gender and atrial fibrillation in anamnesis. The increase of sST2 after 1
month was directly associated with negative outcomes and, conversely, a decrease in
sST2 had a positive clinical results. In the patients of sacubitril/valsartan more
pronounced decrease in sST2 concentration was observed, as compared with the patients
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of enalapril group [31]. 8 months after the randomization, a decrease in sST2 con-
centration was more observed in sacubitril/valsartan group, as compared with enalapril
group. At this control point, the dynamics of sST2 associated with the changes in clinical
data, as compared with initial levels [31, 43].

Thus, the data obtained allow us to hope for the possibility of evaluation of new
biomarker ST2 concentration in the blood, which reflects a degree of compensatory
system activity in the organism. Taking into account a level of ST2, it is possible to judge
not only the expression of CHF and efficacy of performed therapy, but also the exact
stratification risk and evaluate prognosis of the patients with this severe pathology. A
further study of modern biomarkers and the search for new drugs in addition to
“traditional preparations”, used for the treatment of CHF, acquires a particular relevance
in modern cardiology.
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MPOTHOCTUYECKOE 3HAYEHUE COBPEMEHHBIX BUOMAPKEPOB Y
MALUEHTOB C XPOHUYECKOM CEPJIEYHOY HEJOCTATOYHOCTBIO

Huna Mamammaspuwunu, I'ynonapa Tabuoze, Pycyoan Abawiuose,
Maita buykunaweuiu

ToOunucckuii rocygapcTBeHHbIN yHUBepcuTeT uM. U. J[xaBaxumsui, [ py3us

PE3IOME

HecMmoTtpst Ha noctrxkeHust B u3ydeHuu marorene3a u yiedenuss XCH, 3ToT cunapom ocraercs
TSOKEIIOW W TMPOTHOCTHYCCKH HEOIArompHATHOW IATOJOTHEH, SBISISICH OJHOH W3 OCHOBHBIX
NPUYNH CMEPTU MAIMEHTOB C CEpACYHO-COCYIUCTHIMU 3aboiieBaHHSAMHU. B mocnemHee Bpems
OTMEYaeTCs TEHACHINS K YBEIIMICHUIO KomdecTBa mnauenTos ¢ XCH.

Ha ceromusmiHuil 1eHp AETaNFHO OMHCAHBI CUMIITOMEI M 00BbeKkTHBHBIC mpu3Haku XCH, omHako
cnenuduyeckue Ta0OpPaTOpHBIC TECTHl OTPAHHYMBAIOTCA CIMHCTBEHHON TPYNIOH MapKepoB —
HATPUIlypeTHYEeCKUMH TenTHAaMH. V3BecTHBIE OrpaHNYEHHS I HATPUIYPETHUIECKUX TENTHIOB
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U cinoxHOCTh naropusnonorun XCH ykas3bIBalOT HA aKTyaJbHOCTH IIOMCKA JPYTUX TOKa3arenei,
00eCTIeYMBAIOIINX OMOIOTHIECKYIO M KITHHHYECKYI0 HH(POPMALIHIO.

Hacrosmmii 0030p MOCBSAIIEH BO3MOXHOCTH HCIIOJIB30BaHMS HOBOTO OMOMapkepa y OOJIBHBIX
XCH 151 OLIeHKH pUCKa BO3HUKHOBEHHSI HETATUBHOTO UCXOJA.

Ha ocHOBaHMM NpPOBEAEHHBIX MHOKECTBOM aBTOPOB HCCIIEJOBaHMI IOKa3aHa 3HaYUMas pOJb
HOBOTO MapKepa IpYyroi maTo(pu30I0rnyeckoil JMHUU — CyIpeccopa TYMOPOT€HHOCTH 2-TO THIIA
(ST2). ST2 cunrtaercs MapKepoM «MEXaHHYECKOT0» MHOKApAHANBHOIO CTpecca, WU
CTUMYJIMPYIOIIUM (aKTOPOM pocTa. YKazaHHbI OMOMapKep MOKa3asl BLICOKMH MPOTHOCTUYECKHIA
noreniman y nanuentos ¢ XCH. ITokasano, uro ST2, ero pactBopumas dopma sST2 obnamaer
JMAarHOCTUYECKOH M TPOTHOCTHYECKOH 3HAYMMOCTHIO. CBOEBpPEMEHHOE OIpe/eeHHe JaHHOTO
Ouomapkepa B KOMOMHAIMM C JPYTMMH TIOKa3aTeIsIMH IIPEJOCTABISET JIOTOJIHUTEIBHYIO
MH()OPMALHIO JUISI TOYHOH CTpaTH(UKAILIMN PUCKA Pa3BUTHS HETATUBHOTO UCXOJIA.

ABTOpHI TPEAIONIaTal0T, YTO CBOEBPEMEHHOE OIpeleNieHre ypoBHA Omomapkepa ST2 Oymer
CIIOCOOCTBOBATh ONTHUMHU3ALMK JICUYCHUS! KOHKPETHBIX OOJBHBIX, OINpPENCNUTh ITAllUCHTOB C
BBICOKHM DPHUCKOM DPa3BUTHS OCJIOXHEHHH M, TEM CaMbIM, CHH3HMTbh YHCIIO HEOJaronpHsTHBIX
KIMHUYECKHUX UCXOJIOB.
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MN3YUYEHUE BJIUAHUA BUHOI'PAJIHBIX KOCTOYEK HA
OU3NOJIOI'NMYECKUE U BUOXUMHNYECKHUE IMPOLECCHI
Y CTAPBIX KPbIC IMHUU BUCTAP

Mapuna Huxonaiiwmeunu', Xamyna Jlonoonaose’, Tes Mycenuanu’,
Tozu JTncuxus’, Manana Ipyuose’, Hpune Keauaose’, Huno Xapaosé’,
Huno Xeumus®, Maiia J{nconcon’, I'eopzuii Hopoanuweunu'

1 N
Lentp JKCIIEPUMEHTAIIBHON OHOMETUITUHEI uM. VB. bepuramsuny, Toumucu;
* Toumucckuit roCy1apCTBEHHBIN MEIUIIUHCKUN YHUBEPCUTET

PE3IOME

Macno BHUHOI'PAAHBIX KOCTOYECK BBI3BIBACT YCHJIICHHUE AHTHOKCHUIAHTHBIX CBOﬁCTB, 34 KOTOPBIM
CJICAYCT OMOJIOKCHUC KUBOTHBIX, 3aMCIJIACT Pa3sBUTUC PETHUHOIIATUM M OKa3bIBACT J1euebHoe
JlGﬂCTBl/IC, MPEIATCTBYET UCUC3HOBCHUIO 3CTPAJIBHOI'O LMKJIA Y CaAMOK, CTUMYJIMPYCT 3a’KMBJICHUEC
paH, TOPMO3UT Pa3BHUTUEC OCTCOIIOPO3a, MOAABJIACT CTPECCC U BbI3BIBACT PA3BUTHUE IMPOLCCCOB
OHEPIreTUYCCKOro oOMeHa H 06pa30BaHI/I€ HOBOrO0 O€jlKa B TOJOBHOM MO3re¢, 410 BbI3BIBACT
YJIydlI€HUEC maMsITHU.

STUDY OF THE INFLUENCE OF GRAPE SEEDS ON THE PHYSIOLOGICAL
AND BIOCHEMICAL PROCESSES IN OLD WISTAR RATS

Marina Nikolaishvili', Khatuna Dondoladze', Thea Museliani’, Gogi Jikia',
Manana Pruidzé®, Irine Kvachadzeé’, Nino Kharadzé®, Nino Khvitia’,
Maya Jonson®’, George Iordanishvili’

"Iv. Beritashvili Center for Experimental Biomedicine, Tbilisi; *Tbilisi State Medical
University

SUMMARY

Grape seed oil causes an increase in antioxidant properties, followed by rejuvenation of animals,
slows down the development of retinopathy and has a therapeutic effect, prevents the
disappearance of the estrous cycle in females, stimulates wound healing, and inhibits the
development of osteoporosis, suppresses stress and causes the development of energy metabolism
processes and the formation of a new protein in the brain, which leads to the improvement of
memory.
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BJIMAHUE SJEKTPOMATI'HUTHOI'O ITOJISA HA TIOBEAEHUE
CTAPBIX KPBIC B OTKPBITOM ITOJIE HA ®OHE IMUIIIEBOM
JAOBABKHN MACJIA KOCTOYEK BUHOI'PAZIA

Mapuna Huxonaiimeunu', Tes Mycenuanu', Xamyna /lonoonaose’,
Tozu JTncuxus’, Manana Ipyuose’, Hpune Keauaose’, Huno Xapaosé’,
Huno Xeumus’, Maiia J{nconcon’, I'eopzuii Hopoanuweunu'

"Tentp sKCcIIepUMEHTANBHONW OHOMemuIMHE M. VIB. Bepuramsumu, TowmmicH,
I'py3ust; 2 TOUIHCCKHMI TOCYIAPCBEHHBINA MENIMHCKIH YHUBEPCUTET

Bansaue snekTpoMarHuTHOro mouass (OMII) yacToThl ceTHM BBI3BIBACT MHHHMAJIBHYIO
auchynknuio ITHC y crapeix kpbic JuHuu Bucrap Ha ¢onHe nmpuema pacTuTeIbHOIO
npenapata — CTEIIAJIOJI (Maci0 BMHOTPAaJHBIX KOCTO4YEK), BbISIBJEHHbIe HM3MeHEHHS
HCYe3a10T WIH CIJIAKUBAIOTCS, YTO U MPOSBJIsieTCs B MOBeIGCHHH KPbIC B OTKPBITOM I0Je —
JKHBOTHbIE XaPaKTepPHU3yIOTCsI MEHbIINM KOJIHMYeCTBOM YPUHALMIi U 60,110COB, MOBbIIIIEHHEM
CYMMAapHOI'0 BpeMeHH MOJTHOr0 TPYMHHIa M MAJIbIM KOJIMYeCTBOM TPAaHCJIOKALMIA.

KuaroueBsie cioBa: OMII, nosenenue, ctapble KPbIChl, OTKPHITOE MOJIE

Cpenu 3¢ (eKkToB, CBSI3aHHBIX C BO3AEHCTBHEM IeKTpoMarHuTHoro noist (OMII), ocoboe
MECTO 3aHUMAIOT HEHpPOTPONMHOE M MCHXOTPOIHOE JCWCTBHS, MOCKOJIBKY HEpBHas
cucTeMa, Hapsiay ¢ 9HIOKPUHHOM, CepAeyHO-COCYANCTON U PENPOAYKTUBHON CHCTEMaMH,
SIBJIIETCS OJTHOM M3 CaMBIX YyBCTBHUTENBHBIX K Bo3AciicTBui0 DMII [1]. B cBs3u ¢ 3K0710-
THYECKHM KPH3HCOM, 0c000€ BHUMaHHE yJENAETCS MOUCKY MYyTeH 3alIUThl OT ACHCTBHSA
xpoHHueckoro obmydenuss OMII HU3KOH YacTOTHI B MpUpOAHBIX ycioBusx [8, 11]. B
KagecTBe 3amuThl 0T OMII BO3MOXKHO HCIIOIB30BAaTh OMOJOIMUECKH AKTUBHBIE BEILIECTBA
NPUPOIHOTO TPOUCXOKACHUS, CIIOCOOHBIC aKTUBU3UPOBATH 3alllUTHBIC PECYpCHl Opra-
HHU3Ma, BO3ICUCTBYS MPEUMYILIECTBEHHO Ha HEHPOTyMOpalbHYI0 U KIMMYHHO-TE€MAaToIo3-
THYECKYI0 cucTeMbl. [Ipu 3ToM, moBblmaercs odmas Hecrieuduyeckas pe3uCTEeHTHOCTD
OpraHu3Ma, CTUMYJIHPYETCsl SHAOTEHHBIH (OoH pe3ncTeHTHOCTH. biaromapsi oTCyTCTBHIO
(MM HU3KOM) TOKCHMYHOCTH M XOPOIICH MEePeHOCHMOCTH, MPOAYKTHl MPUPOAHOTO MPO-
MCXOXICHHUSI PEKOMEHAYIOTCSI B KaUeCTBE MUILEBBIX J0OABOK MOBHILAIOIINX OOIIYI0 He-
crenuUUecKy0 yCTOMYMBOCTh OPTaHU3Ma, CTUMYJHPYS 3alUTHBIC, aHTHOKUCIUTENIb-
Hble pe3epBbl. Cpen OMOJIOTMYECKH aKTUBHBIX BEIIECTB MPUPOIHOTO TPOUCXOKICHUS
LEHTPaJbHOE MECTO 3aHUMAIOT MPEACTaBUTENN OMO(IaBOHOMIOB — OJHUTOMEPHBIX HPO-
AQHTOLIMAHUIMHOB — AHTHOKCHUIAHTOB, MPEIATCTBYIOIUX IIEPEPOKICHUIO KIETOK. B mx
COCTaB BXOJHT Takxke: BuTaMHH E. HeoOXoaMMO OTMETHTBH, YTO MHOTHE KOMITOHEHTHI
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pacTeHuil BXOAAT B IEpeueHb JIEKapCTBEHHOTO PAaCTUTENBbHOTO Chipbs [4]. Cerogns Ha
(apMareBTHUIECKOM DBIHKE PEKIAMHPYETCs MHOXKECTBO JICKApPCTBEHHBIX KOMIIO3HUIINH,
COJiep)KallliX ~CIEIUabHbIC MUIIEBbIe JOOABKM C AaHTHOKCHIAHTHBIM JICHCTBUEM.
[IpuHsATO CUMTATH, YTO MPHUPOAHBIEC BELIECTBA MPOSBIISIIOT HAMHOTO O0Jiee ONTUMAaJIbHBIN
nedeOHO-TIPOPHIAKTHIECKH A(P(HEKT, 4eM CHHTETUIEeCKHE aHAJIOTH.

B sTom acrmiekte oco0oe BHMMAaHHE 3aciy’KHBAaeT Macjio KOCTO4YeK BUHOTpana (oleum
Vitini Vini Pezae). Psinom uccrnepoBareneii [2, 14]. yOegutenbHO MOKa3aHO, YTO Cpead
OONBIIMHCTBA M3BECTHBIX Macel [3], peKOMEHIOBAaHHBIX B KayeCTBE MHIICBBIX JOOABOK
[15], camoe BBICOKOE COZEPKAHUE ICCEHIUANBHBIX JKUPHBIX KHCIOT COAEPKUTCS B Macie
KOCTOUYCK BHHOIpana, (U3UKO-XUMHUYECKHE KOHCTaHThl M OMOJOrWdecKas akTHBHOCTb
KOTOpPOTO 3aBUCHT OT KIIMMATOTeorpa)uuecKux yCIoBHUi.

UccnenoBanus, cBszanHble ¢ aeiictBueM OMII 4acToTh ceT Ha CcTapbIX KpbIcaxX JIMHUU
Wistar mo # mocie MoaKapMIIMBaHHS IHINEBON M00aBKOW W3 KOCTOUEK BHHOTpaia, B
ycnoBuax ['py3uun HE TPOBOIUIIUCE.

Lenbio uccnenoBaHus SIBISIETCS ONpeelieHHE XapaKTepa AeHCTBHSI MUIIEBOH JO0OABKH U3
Maciaa KocTrouek BuHorpaza copra ‘“CamepaBu” c¢ Ha3zBaHnuem “CTEIIAJIOJI” Ha
MOBEACHNE CTaphIX KPBIC B OTKPHITOM TIOJie MO M Tociie BosmedicTBus DMII gacToTh
cetd. MccnenoBaHus Takoro xapakTepa CIHOCOOCTBYIOT MOHMCKY ONTHMAIBHBIX ITyTeH
aKTUBHOM mipeBeHnnU oOmydenns OMII B TopoIcKUX yCIOBUSX.

MATEPHAJI 1 METOJbI

OmBITEl TPOBOAWIMCH, Ha CTaphIX KpbicaX duHHM Bucrap, maccoit tema 350-450 r.
JKuBoTHBIE Pa3MHOXCHBI B MIMTOMHHUKE HAIICTO HCHTpAa U COACPIKAIUCh B OJUHAKOBBIX
YCIIOBHUSIX yXOJia U CBOOOJHOI'O JIOCTYIAa K BOJAE U CTAIlMOHAPHOMY ITHINCBOMY PAIOHY
(saMeHb, KyKypy3a, MOJICOTHEYHUK, KamycTa, MOPKOBb M XJed C MOJOKOM, U3
IMOJIMBUTAMHWHOB HUCIIOJIB30BaJIN ((YH,HGBI/IT»).

JKuBoTHbIEe OBLTH pasfelieHbl Ha Tpu Tpymmbel Mo 10 kpeic B kaxmoil. KoHTposibHas
rpymnmna A nuraiach CTaHIAPTHBIM MUILEBBIM PAalMOHOM. DKCIEpUMEHTaNbHas rpynmna B
TaK)Ke MUTAIACh CTAHAAPTHBIM MUUIEBBIM PALMOHOM M IOJyYajia MmepuToHeanbHo 0.5 mi
5%-HOT0 pacTBOpa Maciia U3 KOCTOUEK BUHOTPaAa, JKcIepuMeHTanbHas rpynna C Haxo-
Iuiach TOJ HEMPEPhIBHBIM BO3ACHCTBUEM MarHuTHoro mnojs 30 nHel, mnomyvana
CTaHJIapTHBIN NUIIEBON pallMOH, a 3KCIepUMEHTallbHas rpynna J[, Haxonsmascs mon
HEMPEepPHIBHBIM BO3JclicTBHEM MarHuTHoro moyis 30 aHEW, moiydana CTaHJapTHBIN
NUIieBo pamuon neputoHeanbHo 0.5 mia 5%-HOro pacTBOopa Maciia M3 KOCTOYEK
BuHOTpana («IIpupomuoe axctpar) “CTEITAJIOJ”. Bo3aeicTBUE AIEKTPHIESCKIM TI0JIEM
MPOBOJWIIM TTOCPEACTBOM OPUTHHATBHOW MHAYKIIMOHHON KaTyIIKU (IUaMeTp KaTyIIKd
750 mM, momaa 2200 mm). Karymika uMena HECKOJIBKO CEKIMKA BUTKOB M OJIOK
yIpaBJIeHUs ABYX TUNOB. [lepBblil U3 HUX JaBajd BO3MOKHOCTh BO3IE€HCTBOBATH BHICOKUM
HaIpsHDKeHUEM cTarmonapHoi OMII yacToTsl ceTH, a BTOPOi OBUT YHUBEPCATBLHBIM — JIJIS
BO3/ICMCTBUS CTALIMOHAPHOW W MOJEIMPOBAHHOW 4acTOTOW. Bosblle pa3Mepbl KaTylIku
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MIO3BOJISUTH U3y4YaTh CJIOXKHBIC (POPMBI TIOBEJICHHS U MX 3TOJIOTUYCCKHE KOPPEISATHI JaKe
HermocpencTBeHHo B mporiecce aerictBust OMIL. I'pymmer C u JI HaXOIWIUCH O BO3-
JIEACTBUEM DJIEKTpOMarHuTHoOro moss gacroron 50 ['m, 1.5 MT.

B kadecTBe mNOBEACHUECKHX KPUTEPUEB CPABHEHUS HCIIOIB30BAHBI ATOJOTUYECKUE
mapaMeTphl, OMpeeNieMble METOJIOM T.H. «OTKPBITOTO TOJIS», KOTOPOE MPEICTaBIISIO
co0oit KkpyriTyto Kamepy muamerpoM 80 cM, pasmeicHHYI0 Ha 32 OJWHAKOBBIX CEKTOpA.
Omna ocBemtanack ¢ BeICOTHI 1 M — 200 Bat nammoit. [IpogomKuTenbHOCTh HAXOKICHUS
KKJIOU KpBICH B “OTKpBITOM moJie” cocTaBisuia 180 cexkyHn. Pe3ynbrarel myTeM BUACO-
KaMephl TepeaaBajuch B KOMIIBIOTEP, OCHAIIEHHBIM crHenuanbHOW mporpammoi ‘‘Rat
Watcher”. [Iporpamma siBNsuUIach 3HAUMTENBHO YIIyUYIIEHHBIM BapUAHTOM pa3paOOTaHHOM
panee B Hamem 1eHTpe nporpammbl “Tlome-91” [5]. Ona mpegycMoTpeHa amnst mep-
COHAJTBHBIX KoMITbioTepoB Tutia IBMPC 1 pabortaer B onepannonHoi cucreMe Windows.

PeructpupoBanu cneayromue MOKa3aTeldw: ABUTATENbHYI0 aKTHBHOCTH >KHBOTHBIX (O
KOTOPO# CyIWJIH MO BpEMEHH, 3aTPau€HHOMY Ha BBIXOJ M3 IIEHTPAIBLHOTO KPYyTa), YUCIIO
MEPECEUCHHBIX JHHUM CEKTOPOB, KOJIMYECTBO IMKJIOB TPAHCIOKALUHA U 3aTPAYECHHOTO
BPEMEHH, CPEIHIOI0 CKOPOCTh IepecedeHnus JMHUN. OpHeHTHPOBOYHO-UCCIEIOBATENb-
CKasl aKTHBHOCTH OIEHHBAJIACh MO YMCIY BEPTHUKAJIBHBIX BCTaBaHMM, MO CPEAHEMY Bpe-
MEHH, 3aTpaueHHOMY Ha OJHO BcTaBaHWe. lIpeacraBneHre 00 SMOIMOHAIBLHOW aKTHUB-
HOCTH OIIEHHWBAJIOCh KOJIMYECTBOM OONIOCOB M ypuHamuid. O cTepeoTUITHONW aKTUBHOCTH
CYJIMJIA TIO KOJINYECTBY LIMKJIOB IPYMHHTa, CyMMe 3aTPayeHHOI0 Ha HUX BPEMEHHU H T.II.
OOpamanocs BHUMaHHE Ha KOJMYECTBO LMKJIOB HEMOIBM)KHOCTH, CpeaHee BpeMms
3aTpay€HHOE Ha OJMH LIUKIL.

Macno xoctouek BuHOTpama CarmepaBd MOJIydYalId MPECCOBAHUEM TPH HU3KHUX TEMIIC-
parypax [4, 9]. DToT MeToa HauboJee MAASIUI, TaK KaK OCYIICCTBISETCS 0e3 JOmoI-
HUTEIFHOTO TOJI0TpeBa Macia. [loBbIIeHNe TaBIeHUS B CMECH COTPOBOXK/IAETCS €CTEeCT-
BEHHBIM TIOBBITIICHHUEM TEMIIEPaTyphl 110 35°C, uro Ha KauecTBe Macia He OTpaXkaeTcst
oTpunarenasHo. [lomydeHHOe TakuM cocoO0M Maciio 00TaaeT BRIPAXKEHHBIM apOMaTOM
U BKyCOM, a OHWOJIOTMYMECKH AaKTHBHBIC BEIIECTBA (BUTAMHUHBI, IOJUHCHACHIICHHBIC
JKUPHBIC KUCIIOTHI, TUTMEHTHI M JIp.) MPAKTHYSCKU TTOJTHOCTHIO COXpaHSAIOTCs. Macio He
nojBepracTcsi paduHaIMU, KOTOpas 3HAYUTEIHLHO CHH)KAeT ero KauecTBo. Paccmar-
pUBaeMbIi METOJ HE IO3BOJIACT IMOJIy4aTh Macio B OOJILIIOM O0bEME M Ha3bIBacTCS
“IlpupogHoe 3kctpa”. Ilocite okoHUaHUS TIepBOH (hasbl MpoIecca OTXKUMKH OTICIISIOTCS,
OCTAaTOK TIEPEMEITUBACTCA M TIpeccyeTcss BTOpUYHO. [lomydeHHOE TmOciae BTOPHYHOTO
oTKuUMa (UIBTPYETCsl, OHO TaKXKE BBICOKOTO KavyeCTBa U HE IMOJBEpraercss pauHaiuu,
HazbiBaeTcs “IIpupognoe nenukatHoe Macio — “CTEITAJION.

PE3YJIbBTATBI 1 UX OBCY/KJIEHUE

N3 tabmumel 1 BugHO, uTO TIocie BozaewcTBuss OMII B rpymme B Habmomaercs oTdeT-
JMBOE M3MEHEHHUE, HaOII0IeHNHEe TIPOBEACHO B “OTKpbhITOM mojie”. CpaBHUTENbHBIN aHa-
T3 TIOBEJICHUS] KOHTPOJIBHBIX (A) U KOPMJIICHHBIX MacJIOM KOCTOYEK BUHOTpajaa Kpeic (B)
TPYIII B “OTKPBITOM IT0JIe” TTOKA3aJl pa3IMdre B ABUTATEIHLHON aKTUBHOCTH. V3MeHMIICS
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JATCHTHBIA TIEPUOJT BHIXOJIa U3 IIEHTPATHHOTO KPyra, KOTOPBIA OKa3aliCs MECHBIIE Y CTa-
pBIX KpbIc TpymTbl KoHTpoIs (1.9 £ 0.8 BmecTo 3.2 £ 0.6 ¢).

Tabmuna 1

Bausinue IMII + numenoii 1o6aBku (Macjao kocrouek BuHorpaga CTEITAJIOJ)
HA MOBeJeHHE CTAPBIX KPBIC B OTKPHITOM I0JIE

Arp.— Brp. - Crp. - A rp.—
KOHT. Mac. KOcT. | Mar. moJie | Mar.noje+
Crapble KpbICbI BHHO- Mac. KOCT. Pag Pac Pcop
rpaaa BHHOTP.

Bpewmst Bbixona u3 1eH-

19+08 | 32+£06 | 1.2+05 | 3.8+04 | <0.05 | <0.05 | <0.001
TpaJbHOrO Kpyra (cex)

Yucno nepeceueHHbIX

o 428+5.0 | 48.6+2.0 | 344+29 | 409+05 | <0.05 | <0.01 | <0.001
JIMHUI

VaensHOE BpeMs TpaHC-
JIOKaLlUH 3a EpUO 356+4.0 | 30042 | 38.0+3.5 | 458+£0.6 | <0.001 | <0.001 | <0.001
TeCTUpOBaHUA %o

KonmuectBo IUKJIOB

13.2+02 | 41+£,05 | 10.1+1.8 | 16.8+£03 | <0.01 | <0.01 | <0.05
HENOJBMYKHOCTH (CEK)

VaenbHoe Bpemsi HEMOI-
BHKHOCTU 34 HEPUOL 303+£4.7 | 21.9+4.2 | 50.2+4.0 | 359+0.7 | <0.001 | <0.001 | <0.01
TecTUpoBaHus, %

Yucno BCPTUKAJIbHBIX

o 170+1.01| 22.1+0.5 | 98+1.0 | 148+0.6 | <0.001 | <0.001 | <0.01
BCTaBaHUM

CpenHsis mpOIOIDKUTENb-
HOCTB BceX BepTHKaIbHbIX | 0.8 £ 0.2 1.6+ 0.3 04+0.2 1.9+0.5 <0.05 | <0.05
BCTaBaHUH (CEK)

CyMMmapHoe Bpemst

49+£0.1 | 9703 | 68+0.1 | 9.6+03 | <0.05| <0.05 | <0.001
TpyMHUHIa (CeK)

Cpemee aMei1o WKIOB | 1y 4 5 | 87101 | 45207 | 74205 | <005 | <0.001| <0.05

TpyMHHTa
Cpenee KonmecTBO 1.1+£0.1 | 14410 | 80+02 | 12+4 <0.05 | <0.001
00JIF0COB
YacroTa ypuHALHit 80+£02 | 23+.2 | 25+0.1 | 1.5+04 | <0.05 | <0.001| <0.01

Jnst crapeix KpbIC Tpynnbl B KOMMUECTBO MepeceueHHbIX JTHHUN HAMHOTO OOIbIIE, IO
CPaBHEHHIO C KpbIcaMH KOHTpoJbHOU rpymmsl A (48.6 £2.0 u 42.8 £5.0 ¢). Paznuune
JIOCTOBEPHO U TI0 BPEMEHH, 3aTpaueHHOMY Ha TPAHCIIOKAIMIO U MO MPOLEHTY 3aTpadyeH-
HOT'O Ha TPAHCJIOKAIMIO BPEMEHH 110 OTHOIICHHUIO K 00IeMy BPpEeMEHH, MOTPauYCHHOMY Ha
9KCHEpUMEHT. M3 3TOro BBITEKAaeT, YTO KpBICHI Ipymnmbel B asurarorcs ObicTpee, Mo
CPAaBHEHHIO C KOHTPOJBHBIMH M TPAaTAT Ha IPEOJOJICHUE KIETOK B CPEIHEM MEHbIIE
BpemeHu — 30.0 = 4.2% BmecTo 35.6 £4.0%. ITOT BBIBO MOATBEPKIACTCS KOJTHMUICSCTBOM
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LUKJIOB HEMOABMXHOCTU. M3 TaOmWIpl BUIHO, YTO Yy KpBIC TPYHIBI KOHTPOJIS 3TH
nmokasarenu Oojee Beicokue (13.2£0.2 c), yeM y XuBOTHBIX Tpynmel B (4.1 £0.5 c¢).
Kpome Toro, kpeichl rpymm A u B B OTKPBITOM TIOJIE Pa3iIHdYarOTCs U OPUCHTAIMOHHOM
aKTUBHOCTBIO. Uncno BepTukanbHbIX BcTaBaHui — 17.0+1.01 (rpymma A), a y KpbIc
rpynmnsl B — 22,1+ 0.5 c. CpenHee BpeMsi BEpTUKAJIbHBIX BCTaBaHUI AJI1 KOHTPOJBHBIX
>)KUBOTHBIX cocTaBisieT 0.8 £ 0.2 ¢, a ans rpynnsl B — 1.6 £ 0.3 ¢. Poct uucna Beptu-
KaJIbHOTO BCTABAaHUS U JOCTOBEPHOE yBEJIWYEHHE BPEMEHM, 3aTpauMBaeMOro Ha OpHEH-
TalXI0 IPU HAXO0XKACHUU B TOM WM APYTOM OTCEKE, 03HAYAET, YTO KPBICHl OCMaTPUBAIOT
OTCEeK, B KOTOPOM OHHU HaxojsATcs. CpaBHEHHE CTEPEOTHITHON aKTHBHOCTH CTapbIX KPBIC
rpynn A 1 B B OTKpBITOM IOJIE TOKa3ajio, YTO, XOTS KOJUYECTBO IIUKIOB IPYMHUHTA Y
JKUBOTHBIX MaJIO OTJINYAeTCs, HO CTapble KPbICHI TPYMIIbl B 3aTpaunBaroT Ha BHITIOIHEHKE
oxHoro 1ukia 9.7 £ 0.3 ¢, a crapeie KOHTpobHBIE — 4.9 £ 0.1c.

Takum 00pa3oM, Ha OCHOBAHWHU TOJYYEHHBIX JAHHBIX MOXKHO 3aKJIIOUNTh, YTO CTapble
KPBICHI, OJTyYaBILINE MACIO KOCTOUEK BUHOTPaJa, XapaKTepu3yroTcs: Oojiee HU3KOU Tpe-
BOXKHOCTBIO, UTO MPOSIBIISIETCS B MEHBIIIEM KOJIMYECTBE YPUHAIUN W OOJTIOCOB, BEICOKUM
YUCIIOM CyMMAapHOTO BPEMEHH TPYMHUHTOB M MajbiM KOJIMYECTBOM TpaHCIOKamuid. B
pe3ynbraTe BO3JeHCTBHS MarHUTHOTO mong (rpymma C -OMII, 6e3 BUHOTpaHBIX
KOCTOYEK) MOBEACHHUE CTaphIX KPBIC B OTKPHITOM IOJIE, 10 CPAaBHEHHUIO C TOKa3aTeNsIMHU
KOHTPOJIHOW TPYMIBI CTAPBIX KPBIC A, 3HAYHTEIHHO M3MEHMIOCh. HaMHOTO CHU3MIIOCH
BpeMs BbIXoAa U3 IeHTpanbHoro kpyra (1.2+0.5 ¢ u 1.9+ 0.8 c, COOTBETCTBEHHO),
CYLIECTBEHHO YMEHBIIWIOCh YUCIIO IepecedeHHbIX KieTok (34.4+2.9 u 42.8+50c,
COOTBETCTBEHHO), a TAaKK€ YMEHBIIWIOCh KOJMYECTBO IMKJIOB HEIMOJBHKHOCTH
(10.1+£1.8 m 13.2+0.2 c), BO3poCiO yAENbHOE BpeMs HEMOABIKHOCTH 32 IEPHOJ]
tectupoBanus (50.2+4.0 u 30.3£4.7%) u TpaHCIOKaUMW 3a MEPUOJ TECTHPOBAHUS
(38.0£3.5 u 35.6 £4.0%, coorBercTBeHHO). Takum 00pa3oM, >KHBOTHBIE JBHTAIOTCS
MeJIeHHEee W B Pe3yibTaTe 3TOTO YMCIIO MepEeceueHHBIX KIETOK yMeHbImaercs. Takxke B
rpynne C BechbMa HHM3KO€ YMCIIO MOTHATHIA Ha Jambl, KOTOPOE, OCOOEHHO CHI)KEHO B
CpelHeM Kpyry U mpuieraronmx k Hemy kietkax (9.8+1.0 ¢ u 17.0£1.01 c,
COOTBETCTBEHHO). DTO MOKET OBITh BRI3BAaHO CHIDKeHHEeM akTuBHOCTH [IHC, BemencTrue
YEero YMEHBIIAeTCs KOJIMWYECTBO OPHUEHTALMOHHBIX PEQIIEKCOB, a YUCIO YpPHUHALWUN U
6omocoB pe3ko mosbimaercs (2.5 + 0.1 u 8.0 +0.2). Cpeanee 4nciIO UMKIOB TPyMHUHTa
(4.5 +0.7), mo cpaBuenwuto ¢ rpynmoit A (11.1 + 0.2), pe3ko nagaer Ha GoHe yBeTHIECHUS
ero cymmapsaoro Bpemenu (6.8 £ 0.1 ¢). CormacHo npuBeIeHHBIM Ha TabauIe | JaHHBIM,
MOBEJCHNE HAXOAIIUXCS B MArHUTHOM IIOJI€ CTApBIX KPBIC TPYIIBl D- U KOPMIIEHHBIX
MaclIOM KOCTOYEK BHHOTPaJa, 3HAYUTENHHO OTIIMYAETCS OT TIOBEACHUS >KHBOTHBIX
rpynnsl C. /lanHble yKa3bIBalOT Ha HU3KYIO TPEBOXKHOCTB. YIE€IBHOE BpeMsl, 3aTpavyeH-
HO€ Ha TPaHCJIOKAalHWIo, A KUBOTHBIX Trpymmbl C paBHO 38.0 £3.5, a mid ’KMBOTHBIX
rpynnel D — 45.8£0.6%. YaenbHOoe BpeMsl HEMOABMXKHOCTH y Kpbic Tpynmsl C
paBusiercs 50.2 +£4.0%, a mig xuBOTHBIX rpynmsel D — 35.9 4+ 0.7%, B To BpeMs Kax
KOJIMYECTBO IMKJIOB HEMOJBIKHOCTH 3HAaUUTETHHO BO3pocio (16.8 + 0.3) yBenmudmioch
BpeMsl BBIXOJa U3 IeHTpaibHOro Kpyra (3.8 + 0.4 cek) U 4uCIIO0 MEePEeCceYCHHBIX JIMHUMN
(40.9 £0.5). Crapsle kpbIchl Tpymmsl D mpeBocxomunu rpymnmy crapblx kKpbic C 3HAYH-
TEIHHBIM YBEJIMUEHUEM YHCIA BEPTHKAIBHBIX BcTaBaHuii (14.8 +0.6) m ux mpomon-
KUTENbHOCTHIO (1.9 + 0.5 ¢), a TakKe CpemHUM YUCIOM IUKIOB rpymunra (7.4 £0.5) u
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ux cymmapHbeiM BpemeHeM (9.6 0.3 c). Cpennee komudectBo OomtocoB (1.2 +0.4) u
gactota (1.5 £ 0.4) oka3aioch yMCHBIIICHHBIM.

Taxkum oOpazom, B pesynbTare BozaeicTeus OMII BakHOE 3HAYCHUE MMEET 3HAUUTEIb-
HOE M3MEHEHHE OMOJIOTMYECKHX JKUIKOCTEH U TKaHeH, YTO ABJSAETCS OAHOM M3 BayKHEM-
IIMX IPUYUH BOZHUKHOBEHHS MHOKECTBEHHBIX MTATOJIOTHH, MPOSABIAIOIIMXCS HE TOJIBKO B
JUC(YHKIIMN HEPBHOW CHUCTEMBI, HO U CIIOCOOCTBYIOIINX Y CTapblX KPbIC Pa3BUTHIO psAAa
HEpBHBIX M TNCHUXWYECKMX HapylleHuH B pe3yibrare aeictBus OMII, mpuyem st
WU3MEHEHUS CTAaHOBATCS elle 0oJjiee 3aMETHBIMHM Y CTapbIX KpbIC, KOTOpPBIE HE MOIydYaln
Macjo M3 KOCTOYEK BHHOTPaJa, a 3HAYMT, 3G (EeKT BUHOTPAIHBIX KOCTOUEK Ha CTaphbIX
KpBICaX OTUETIMBO BHJIEH Kak JJs cTapbix Kpeic ¢ OMIL, Tak u ctapeix kpbic 6e3 OMII
[6, 8]. [InmeBas no6aBka (Maciao KOCTOYEK BUHOTPaaa) CHOCOOCTBOBAJA ONPEACTICHHOMY
YperyJIMpOBaHUIO N3MEHEHHH, BRI3BaHHEIX Bo3aelicTBrueM DOMIIL. B rpyrme crapsix Kphic,
obmydeHapix OMII W monmy4yaBmIMX THUIIEBYIO A00aBKY, UMEET MECTO YIyYIIeHHUsS
MOBEICHUS CTapbIX KPBIC B OTKPBITOM Toje. Mexay TeM, MyJIbTHOPTraHHbIE TOPaXeHHUs,
xapaktepuble 11 DOMII, cormacHo coBpeMeHHBIM JaHHBIM [13, 15], BO MHOTOM CBSI3aHBI
HMEHHO C NEPBUYHBIM HapylleHueMm (yHKuuoHanbHbIX mnpoueccos IIHC, B Tom uncie ¢
MIEPBUYHBIX 1IEPeOPOBACKYJIApHBIMU paccTporicTBamu [10, 12]. B cBsi3u ¢ 31uM,
UCCIIeIOBaHUE BO3JEHCTBUS 3JIEKTPOMArHUTHOIO TOJIS HA Pa3lUYHBIX (opMax MOBere-
HUS Ha (DOHE MUILEBBIX J0OABOK MOXKET UMETh IIPAKTUIECKOE 3HAUCHHE.

[TosydeHHble JaHHBIE YKa3bIBAIOT Ha TO, YTO YMEHBIIEHHE TPEBOXKHOCTH 4Yepe3 Ompe-
JeTICHHOE BpeMsl TI0CiIe MPUMEHEHHUS PaCTUTENBHOTO Mpenapara 00yCIOBIEHO HE TOJIBKO
OCTaTOYHBIMH SIBICHUSMH OPraHUYECKUX U3MEHEHHH B CTPYKTypax MO3ra, CBSA3aHHBIX C
opraHuzanyveil MoBeJCHUs, B YaCTHOCTHU, CHENH(DUUSCKUX TIFOTAMUHEPTUYECKUX HEWH-
pOHOB “IIeHTpa aTaku’ THUIOTanaMmyca [5], HO W C aKTUBaUued Bcel aganTalliOHHO-
KOMIIEHCATOPHOM CHUCTEMBI B mpouecce pecTUTyuuu ot Bozaencteuu DMIIL. IlposicHenue
JAHHBIX BOIPOCOB YINIyOUT COBPEMEHHOE IPEACTAaBICHUE O XPOHUYECKOM BO3ICHCTBHH
npousBoacTBeHHBIX OMII Ha crtapocts (wactora 50 I'i, maayktuBHOCTH 1.5 MT) U
BJIIMSIHUM MacJjla KOCTOYEK BHHOTPaZa Ha HEHPOXUMHUYECKHE KOPPESATH U AUCHYHKLIHUIO
HEPBHON CUCTEM y CTapbIX KPBIC
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ELECTROMAGNETIC FIELD — THE EFFECT OF THE ELECTROMAGNETIC
FIELD ON THE BEHAVIOR OF OLD RATS IN AN “OPEN FIELD” AGAINST
THE BACKGROUND OF A DIETARY SUPPLEMENT OF GRAPE SEED OIL

Marina Nikolaishvili', Thea Museliani', Khatuna Dondoladze’, Gogi Jikia',
Manana Pruidzé®, Irine Kvachadzeé’, Nino Kharadzé®, Nino Khvitia,
Maya Jonson®’, George Iordanishvili’

"Iv. Beritashvili Center for Experimental Biomedicine, Tbilisi, Georgia; > Thilisi State
Medical University

SUMMARY

Network frequency causes minimal CNS dysfunction in old Wistar rats. Against the background of
taking grape seed oils, the revealed changes disappear or smooth out, which is accompanied by the
behavior of rats in the open field — a smaller number of urinations and boluses, an increase in the
total time of complete grooming, a decrease in the number of translocations.
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3393530 3o@ggmmoe 06> bohggbgdo, @@ Imbmsdobgdol Y3 yBnsbmgdol  SHS-
bgegd3og®o 0630d0dm@gdo, G@MImgdoi Lobsglay®d 6530om@gd 80 bOEOSE AMYMA3
bg@eE™bobol, oy bmGsEMgbseobol Fgdggmmdsl. Fgbfsgmomo B@Sgdol o,
5309m3g, bsfarogol Bog@mBmemol bOES/yobgoms@mgdsby ogmgbsl 5@ obrpgbl.
530l La3o@ol3odmE, LgdmEMbobol 9398msbngdol Lgmgdisondo o0bdododm@goo —

gmagmldlgdobo ©s LEIgmeE™Mbo, G@Imgdoz bghgym Lobsglgddo Fbmmee
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bgoem@mbobol  Vgd3g39ermdol  FoBgdol  0f39396, I60Tgbgenegsb  sbGdsIGgHoe
989J690M3SL >gemgbgb Gmgm@@3 in vitro gJl3gdodgb@gdBo Staphylococcus aureus,
Escherichia coli, Pseudomonas aeruginosa, Mycobacterium spp.daStreptococcus spp-ols
YHodgdol bAPS/gobg0m50935dg, obyg in vive gJl3g@odgb@godo, Lowsi 33390000
boaesggh dbbgogo bofmogol 8oi@mgmm@ol bHEs/ysbgomsdmgdst.

530000, 253gnEd> ©slgghs 030l Ygbobgd, GMI 56G0g3MYLS6EGIs0L  SbFodsIE -
@00 98910 OMds sdmopgdgmos domo Lgmgdaondmdol ba®dolbby dmbmsdo-
690l 9396 dol  dodsdm. bofmogol  JogPmgmemasby sb@opg3dglsb@gdol
56@0dogHmdamo InJdgogdol Lgmgdondmds Ygbodmms gobpgl gHm-ghmo sbogno
303500 gds  5b6G0d0omGoggdolswdo GgboblE b nmo wg3Bglogmo 353096G9d0l
0g®5300L @3G0dobsiEool 8obboo.

boggobdm Lodyggdo: sbBowgddmglob@gdo, Lgdm@mbobo, sb@0dsd@gmogmmo dmdgogds,
bofensgol dogHmammmms

0obodg®mgg  gerobogy®o  Igoiobols  gOm-gHm  Lg@ombya  3GMdagdsls
5bB0d0mA03M0 M9boblRgb@mds [Tomdmowagbls — Joamds@gmds, GmElss
gbs 09 ol d5]Bg@os ob d5]BgMogdol xagn0 SbFodomEogzgdols dmJdgogdsls
o 94398 g0oMgds. 5bG0domE03n® @9boblEgbGMosl  Lbgowslbgs doby-
bgdo dgodgngds 3Jmbpgl: sbEodom@oggdol  s®sdobobdods@m o godmyg-
bgds, dogomoms, a®Modols ob 2530900L Lofobsowdwgame, @mEgbsi odols
Loko®mgods @ oMol o aoodo®dgdymo mbgdom asdmygbgds godylgdom
3o9m§ 399800 06639J30900LsL, @sloi Lodagdgemols boggemo® bosbo dms]gls
> JEymds®gmdsl Ibmerme sHMY@gdl.

Jggaom, Bodnm  13gd®ol sbGodom@A039d0l  9839JAYOMdS  mobpsmsb dz0®-
0905, bogm domo Fmlbogydo a390©omo Jmgagbgdo Io@yermdl. dgbods-
dobo, 39300 SbGodom@ogo mogols mg@sdoge d60dgbgermdols godaogl s
LYmogo sdo@md, ©sfygdgmos bbgswolbbgs go®dsjmemmyoyg@o  sjGogco
Jodangdol 5b@odog@mdyao dmdgogdols dogds [2, 4, 5]

M530gb0dg 330 gged shggbs bmaog®mo sbEowg3Mglsb@ol sb@odsd@g®oyao
3@ gbiosgo [2, 9, 10]. s@dmhbrs, G®I dom dgydamosm Lbgowslbgs gaslols
dogHmdgdol, dom do@ols dogm3gsbdol, dsgo@ool, @goddsbombol, odg-
d99M0  055350950L  25dmI[g93900L s, Sadgmgyg, [odoe@gbobl@gbd o
dogOmdgdols  g30390s. bmaog@m  sbFog3dglsb@l  dgydenos  dgigomml
39360 5] gMm00l MgboblRgb@mds {sdagdols dodsdm [2, 9, 10].

dmgoe  sm{agyamol 2obdoganmdsdo dbodgbgamgbo® goobodws 3B 3039049-
9doms  MomEgbmds  bofersgol dogdmuamm@ol Gmaol dglsobgd  gliodo-

39600 sdmogrmdol, dom dm@ol ©g3dglbools gobgomsmgdsdo [6, 11]. >@Lg-
dmdl, s3Mgmgg, 9JU39M03gbG e 3mbsigdgdo 0dol gbobgd, G®I bofensgols
dogOmxgmmes  dgodargds  dgoigommlb  ©gddgbool ©amlL [14]. bmyogeom
dOMIsTo  bohggbgdos, @mI  dogOmgmmds aogmgbsl sbpgbl sbGowgddg-
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Lob@gdol dmdgogdols dgdobobddo hos@myamo bgodmE@sbldodgmgdol ©m-
bgby [7, 14].

0dols  Joybgwogoe, @mI  5bG0EY3Mglob@Ggdols dmJdggds  dogMmmmGSb0b-
390y 9339 dgolfogergds, s@OLgoymo 336093900, doM0MSSE, 0 3MMIMAYS-
bobdgbol  3ommagby®  dHodgdby o SbFog3Mglab@gdols s  SbFodom-
®0g3900lL  Lobg@aoga  sJGomdobgs m@ogbBodmgdygemo [1, 8, 13]. oydzs, oI
96o3bg  gobbogyeo  doMomswo  dmbszgdgdo, G®Imgdoi 3G9z 06039@
3850 9390dos dowgdygero, doymomgdl, M3 bsfamogol dog@dmxamm@ol (3gemo-
@gdsl s, bmgose, Jnge Jogdmdomdls dgygderos dbodgbgermgsbo Gmeno
000535dml bgodmEgygbgdsEoymo ©s bgodmglbodos@@oygmmo sdamommdgdols
3obgome®gdsdo, dom dm@olos doMomoo ©g3Mglogeo sogogds, bodm-
@O0 0930 9L0s, Jobmey@gbos, s9@0bdo, 35030bLMbol wosgsEgds [3].

9bs  5@0b0dbmL ol ao@gdmgdsE, @M SbB0Y3MglobGgdol  SbGH0dsJHa-
oo 39Beol Igbfogms wgdwg, Jodomsws, 0b F05@m 3060Mdgddo
bpgdmwes [12], @o3 oSbgmo  3gawgggool dgogagools  mg@sdoyge  mo@gd-
9b5bg by ganmdsl sOM Y gdL.

5do@md, dgodangds omdgol, @M s@Lgdymo  Jgangggdols dogbgoogem, @y
50 5M0l Ao39mgdy@o in vitro ggengggdo, Lowsi dmbpgdmes Jmbmsdobgdols
939dmbm Jdol  s@sbgangdiog®o  0bdododm@gdols (Igobo-gdol) ©s LgOm-
A™bobols 939 dmsbmdol Lgangdzog®o o0bdodo@m@gdols (Lyglo-gdol) sbFo-
dogOmdygamo  3mEgbzosgols dgnsligds  Staphylococcus aureus, Escherichia coli,
Pseudomonas aeruginosa, Mycobacterium spp, s Streptococcus spp-ols d@odgdbyg in
Vitro 300mdg6do s boferogydo dogdmaem@ols (gut microbiota) b@@s/gob-
30050 g6obg in vivo gJlidg@odgb@gddo.

Jaargz0b  Jobsbo. Jo@ggensm hoBods 33e093960, GMAgems dobsbl gow-
39605 0dol owygbs, sMOL my s Lbgowslbgs Jodoygdo LEHGYJEHgdols
©s bgodmJodoy® bgodmgobomemmyoy@o 3gJobobdol  sbEowg3dglob@gdols,
d95L0-g60L s Lgbo-gdol 5bGodsdBgdogmo sJGomds ©sdmzowgdyemo dom
2oblbgoggdya  obBowgddgloge  989]@dOmdsbg  Jodomswo  wg3@Mgbogeo
©o5g50gb0lL  dbgogbo dognoli oMMggg9d0lL seEa9bols dodsGmymgdon ©g-
30gbools 3bmggery@ Jmegegddo. 53 bogombol 3ganggs 30Mggerse ho@o®s
3o@s@ganyy@ in vitro (dgbsbfsgemo Bgld-gue@dgtgool d@sdgdbg) s in vivo
(0g30gbool 3bmggey® dmEgegdbg) 30Mmdgddo. 3ganggs dodosG oo 0ym
0dols  aobodiggao®, oJgm  mg  o@s  aoblbgoggdygmo  SbGowgddgloyeo
999J00L 5630©9g3Mm9LobGgdl Lbgowalbgs 5b@03030Mdyao sJGomds.

LIS RS 3INMRIB0

5bB0wy3MgLlobRgdols sb@0dogMmdyamo sJBomdols ggemggs in vitro Staphylococ-
cus aureus, Escherichia coli, Pseudomonas aeruginosa, Mycobacterium spp. o
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Streptococcus spp. dBodgobg ho@o®s. in Vivo 3gengggdo ho@osds wgddglbogeo
5 5M5©93Mgloygao goMmspggools dbbgoeno bsfansgols dJogdmuaam@sby.

B3 JBg@0mbymszao gsdm garg95

dboEEgdbmes 3Mg35M5@0, 0wgdgoms aMsdol  dgmmon s olobygdmos
dogOmbgmdom.  d5JBgdombgmdygmo  asdmggerggolbols  gobwgbwomn  dyodo
bogggdo oMggdosb domgdyamo bosbo@eols dgmgdgsl a@sdol Fglom ©s dols
JOORMEMA09® 063 gA3A R S305b.

839059693 57600 5680933956590

9JU39™0396@39ddo  godmoygbgdmws:  dgslo-gdbo - dgawod®sdobo o
3 md03@sdobo s bylo-gdbo — LEIgmmEGmbo ©s G gmJbgBobo. wmbomgds
oge 10-15 dp/3e in vitro 3gengggddo s 001, 0.1 s 1 g/ew — in vivo
33520390 o-

IRIBIB0 KRS OO 36O

(3Pgool  3odgge  Lg®osdo  sb@Godog@mdymo  sJBomdols  Igbogsligdemsw
3odmyg9bgdye  0dbs dgeo3®sdobo s germdoddsdobo. (3bmdognos, @mI  5I
5bB0wy3dglobRgdols dmJdggdom 0denmzgds LgOmMEMbobols ©s bo@s@gbo-
gobol  939dmsbmds  bgdgymo  Loboglgbols bod@omowsb 3G globogliy®m
B9®dobognTo, @53, Lbodmanmm xoddo, mogol @gobdo o>@bodbyao dmbmsdo-
bgdol 3mbEgb@@MsE0ol mobos@mya do@gdsl 0fg93L.

5bB0Eg3tgbob@gdol  sbBods@gmogemo  dmJdgogds  Staphylococcus aureus,
Escherichia coli, Pseudomonas aeruginosa, Mycobacterium spp.daStreptococcus spp-ols
dB0dgdby  BobEgdbms mommgymo  omasbol  bOs-gobgoms@gdols  om-
G9630L bembol dobgogom, @Mdgaoi dJoodgB®mgdbdo 0bmdgdmws. S@dmhbws,
Omd Jgeo3@sdobo s germdod@sdobo, Staphylococcus aureus, Escherichia coli,
Pseudomonas aeruginosa, Mycobacterium spp.daStreptococcus spp-ols  d@odgdols
dodom  5bB0dsJBgPogmo  dmJdggdomn  Lsghmme 5@  bobosmgdosh s,
‘dglododobow, womdabgol bmbol Lowowyg 0- yBmewgds (GbGogoo 1).

sdol Lodo@obdo@me, obB0dog@mdygmo  osfBomdol Jgbogslgoemom  yodmyg-
bgd e Lylbo-gol — geamJlgBobl o bEdgem@mbl dgbslfsgamo @Ggld-
3I0B G gool 30doOm  godgo asdmbs@gmo  sbGodsd@ghogmo dmJdgogds

5JgL, wom@aybgol bmbgdols Lowowyg BJLB-g@YOgdol dBsdgools dobgo-
300 §oM0M9dL.

Qe gedbgdobol sbEodsJ@gdogmo dmJdgogdol dgogaoe osmn®ybgol bm-
bgodo Gmeregds: 18 33- — Staphylococcus aureus-ols dodo®m, 28 3d3-1 — Escherichia
coli-ol dods®m, 21 d3- — Pseudomonas aeruginosa-ols dodo®m. 20 3d3-L —
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Mycobacterium spp-ols dodsm, 26 3d3-1 — Streptococcus spp-ols dodo@m, o3 o3
obB0wg3@globBol  domoa  sbR0dsJBHgMoge  sJBomdsby  doygmomgdl  (ob.
agb®ogno 1).

gbGogno 1

56@0g30gLobBgdol (1 a/em) 56G0dsJBgM0gmo sJBomds
(050®39630L dmbol Lowowg, 39)

bogmoghgdgdo
c

Sl |28

®9bE IGO0 3B>30L bemdgmo % S| B Pl gl S

X 2 = c =)

2 E || Y| D] 2

Iy ~ € £ g ™

el &l 81| €| £

AR IR AR R

~ | Q| S o) e

Staphylococcus aureus ATCC* 25923™ 0|0 |18]17] 010
Escherichia coli ATCC* 25922™ 0|0 |28]25] 010
Pseudomonas aeruginosa ATCC* 24433™ 0| 0 |21]20| 0|0
Mycobacterium spp ATCC* 791 0 0 |20|20] O 0
Streptococcus spp ATCC* 53103 0 0 |26|20] O 0

* ATCC (American Type Culture Collection) — @gl@ Jyedycgdol s3gMoz7gero
3o 9dos. fyo@m: J. mdognolols ogosl 9bogg@lodgdols dm@sbogol 0bbBodydol,
d040md0m@ma 00l @somMsGM@00l Jog@mmysbobIms gmengdios

Ibpoglo ©obsdogs s@0bodbgds L0 gem@mbol 06 205Gm SbFodsd@gdoyeo
dmJdggdols Igogasw. wsm@abgol bmbgdo ¢Emarwgds: 17 33-1 — Staphylo-
coccus aureus-ols dododom, 25 93- — Escherichia coli-oll dodscom, 20 3d3-L —
Pseudomonas aeruginosa-ols dodoém, 20 33-15 — Mycobacterium spp-ols dodo@m, 20
d3d-1 — Streptococcus spp-ols  dodo®m, @oi3 dob o@oge  SbGodsJBgBoya
999J0OMdSL soliGydgol (ob. gb@ogoo 1).

Amama3  bgdmon  ogm  swbodbymo, JoGggmom  oldbs  bobggbgdo, @®I
5bB0wy3dglobBgdols 5b@ods]@gmoygmo dmJdggdol 9boco ©sdmgowgdyeos
domo g g3og®mdol  bo@olbby dmbmsdobgdol  39dmsbm]dol  dodsdm.
399dme,  hggb  dogd  Igl{sgaomo  Lbgowslbbgs  ob@o©g3@glob@gdowsb
bofaogol beo@dogy@o dog@maa@mm@ol [o@Imdoagbgmo o 3ggeo d@o-
dgd0L  bAS/gobgomsdmgdols oM@y ybgs/dgngdbgdsls  Ibmame  Lylbo-godo,

Qg Jbgdobo ©s LEdgmmmGmbo 0fg9396.
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hggb dog® Lylo-gdol obG0doi@mdyeo ybos®ol asdmgangbols dgdogy aohbos
3505700l boggydggero, GmI domo sbGog3dgloygeo 953G Omdol  gHm-gemo
dobgbo dgodangds ogml aogmgbs bofaogy®o dos@mammmols dgdomegbenm-
b5byg, Modoi dgodangds mogolo (ganogro dgo@sbml mg@sdoga 3GmEgldo.

ho@Bomgoyan 339390l m@o0 dbodgbganmgsbo gomgdmgds aodmambggl:  gevo-
b0g9® 305JB0g5od0 FoOmmE gsdmygbgdoo sbBowgdmglsb@gools in vitro @o
in vivo 999J®gdol  aodmgganggs doBgdoge  9@edgdby, GmImgdoi  sS@o-
doobol  bofaogol  bm@dogny@o  dog@mgem@ols  bosfomos s  dlbgogro
bofarogol dog@Omagmmmsby wgsdgbool 3Ebmggay®  Jmegagddo. sdo@Gmd,
Lbgs o03B™@gdol dog® ho@odgdyeo in vitro jgengggdoligeb goblibgsggdom, in
Vivo 33093960l ho@omgdsd ©g3dglools 3bmggery® dmogmgdbyg gucdem 360d-
3b9e0mgobo dggagdol dowgds aobsdodmds, goeg Jbmme obGowgdmglob-
Bgdol sb@Gowgddgboyamo 13gd@d®ols do@@Bogo in vitro @oEsLEY@Yds. Ao®s
sdobs, 3Mg3e0bogydo 33e0g3960L, doMomos, in vitro 306GmMbdgddo ho@os®gds
domo dgegagdoli mgdsdoygm mo®gd g gdobyg by germdsls sOm oy gdl.

hggbo 33eggzol dgegagdo 0dom aoblbgegogds, @mI Jowgdyeos 3G glools

3bmgge @ dmpgegddo s dgLfogamomos 5bFG0wg3Mglsb@gdol JOmbogyeno

25dmygbgool 5bFH0dsJBgmoymo 9539dHgdo sMowgdMglogmo s ©g3dglogeo
300m523960L  dbbgogro  boferogols dogOmagmmm®sby, @o3 aoblbgoggdyeo

smdmbbps.  9939Jd0 360dgbgarmgbs®  darogdos  ©9g3glogemo  goMmayggdol
‘dgdmnbgggodo, Lowsi bybo-gdo godmbo@ya sbGowgd@gboygen 3obybl shggbg-
396 dognol PoMWgg390msb 3ogdo@ddo. Lfmdge 5do@md, ho@o@mgdygao in vivo
335293900L 93900 >EsLEHYMIOL Fggbo in vitro j3agggdol Fgwapgel @
06039 gOmeE @odmgdyge  Jobodbgosl odgrggs bofaogol dog@mgem@ols
BOS-2563005M950L  Pom@ybgols Aol Yglobgd  SbEo©g3Mglsb@gdols

obBowyg3dgloge 939G YO™mdsdo ©g3dgboygan 3530963 gddo. @S mJds bws,
sdol Lodmenmm osl@yg®gds 3eobogy® 3309390l Loko@mgdl.

bofeogol  dog@mamm@sby obGowgddglbsbdgools  5b@0doi@mdyao  dmJdg-
o0l bgengdiogamds dgbodenms aobegl gOm-gOmo sbogro dJodo@myen gds
5bBodom@ozgoobo@do  @gboblEgb@G o wg3dglbogeo  353096¢gool  mg@o-
300l m3@0dobsiools dJobboom.

Q34369

bofarogol bo@ds@yy@o dog@mxzeem@ols 3o 3ggao dBsdgool bOol ©om-
039635/ d9890bgdols Lybo-gdo — geogmJlgBobo s LE0IgemBmbo 0§ 39396.
Iy 0mgegomEs, M3 oI M@0 SbE0wgdMglsb@ol mgmsdoymo gx9]Bo
0og0l  Bgobdo  LgOm@mbobols  3mbigbd®oicools  ds@gdom  os@ol  yob3o®m-
dgdao. hggb dog® LEoIgmmEmbols s gaygmJlgdobols sbEodog@mdyao
9bo@ol godmgegbols dgdogy aohbes 030l godoywols Loggydggao, M3 dsmo
0 gas3090  989JAHoL  gOm-ghmo  dobgbo  dgodangds 0gml  g89JBYOMES
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bofamogn® dog@mgmm@sby, @sdss, obggg, dglbsdams, asgargbs ofmboml
0 gas3070 3Gm3gLbY.
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W3YYEHUE AHTUBAKTEPHUAJIbHOM DY®®EKTUBHOCTH
HECEJIEKTUBHBIX U CEJIEKTUBHBIX UTHI'MBUTOPOB
OBPATHOI'O 3AXBATA MOHOAMMWHOB

Huno Pozaga"?, 3ayp lommamuose', [Jasuo Keapauxenus', Hapzus Haukeous’

! CyxyMCKuil rocynapcTBEHHBI yHUBepcutTeT, ['pysus; 2 IMenTp »KCHEpUMEHTANIBHON
omomenuimael uM. MiBane bepuramunu, ToOwmmcn

PE3IOME

HccnenoBanne aHTHOAKTEpHaTbHOM 3((EKTHBHOCTH HECEIECKTUBHBIX W CENCKTHBHBIX WHIH-
O6uTOpPOB OOpaTHOTO 3axBaTa MOHOAMUHOB SIBJISICTCS aKTyaJbHBIM, ITOCKOJIBKY HEOTPaHHYCHHOE
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UCIIONIb30BaHUE TPAJUIMOHHBIX AHTUMHKPOOHBIX CPEICTB, KOTOPBIE JIIOJM YacTO HPHUMEHSIOT
MPOM3BOJILHO, CIIOCOOCTBOBANIO Pa3BUTHIO «@aHTHOMOTHKOPE3NCTEHTHOCTH». B pe3ynprare MHOTHE
AQHTHOMOTHUKH TEPSIOT CBOIO TEPANEBTUIECKYIO IEHHOCTh U MX IPUMEHEHHNE CTAHOBUTCS Bce Ooiiee
orpaHuyeHHbIM. [109TOMy HayaThl HOMCKH AaHTUMHUKPOOHOW aKTHBHOCTH PAa3IMYHBIX (hapMako-
JIOTMYECKH aKTHBHBIX ITPENapaToB.

Henpro paboTsl OBUTIO M3yUeHHE aHTHOAKTEPHATBHON 3(P(PEeKTHBHOCTH aHTHIECTIPECCAHTOB C pas-
JIMYHBIM XHMHYCCKHM COCTaBOM U MEXAaHU3MOM [leﬁCTBMSI, a TaKXC OICHUTH, 3aBHUCUT JIU
CHOCOGHOCT]) aHTH6aKTepI/IaﬂbHOﬁ AKTUBHOCTU OT CTCHCHU CCIICKTUBHOCTHU AHTUACTIPECCAHTOB K
00paTHOMY 3aXBaTy MOHOAMHUHOB.

Jist u3ydeHHsT aHTUMHKPOOHOW aKTHBHOCTH AaHTHICNPECCAHTOB in Vitro WCIOIb30BAIUCH
mrramMmsl Staphylococcus aureus; Escherichia coli; Pseudomonas aeruginosa;, Mycobacterium spp
u Streptococcus spp, a UCCIEAOBAHUS [ VIVO TIPOBOIUIIN Ha MUKPOOHOTE KUIIEYHUKA (EeKaTbHBIX
Macc TOJICTOM KHIIKK KpbIC. JIJISi OIEHKH aHTHOAKTepPHATBbHOW aKTHBHOCTH WCIOJIB30BAIIH
HeCEJIeKTHBHEIE HHTHOUTOPBI 0OPaTHOTO 3aXBaTa MOHOAMHUHOB — MEITUITPAMUH U KIIOMHUIIPAMHUH,
CeJIEKTUBHBIE HHIMOUTOPHI — CTUMYJIOTOH U (DITyOKCETHH.

B uccrienoBanun BepBble MOKa3aHO, YTO HECEIEKTHBHBIE HHTMOUTOPBI OOPATHOIO 3aXxBara Cepo-
TOHHWHA, IMOBBIIIAIOLINE COAEPKAaHUE KaK CEPOTOHHHA, TAK U HOPAJPEHAINHA B CHHANTHYECKUX
HIENSAX HE BIMSAIOT Ha POCT/pa3BUTHE M3Y4aeMBbIX [ITAMMOB, & TAKKe MUKPOMIOpY KHIIEYHHKA. A
CEJIeKTHBHBIC WHTHOMTOPBI OOPATHOTO 3axBaTa CEPOTOHWHA — (IYOKCETHH U CTHMYJIOTOH,
BBI3BIBAIOIINE ITOBBINICHHE COMCPIKAHUSI CEPOTOHMHA B HEPBHBIX CHHAICAX, MPOSBISIIOT 3HA-
YUTEIbHYI0 aHTHOAKTepUalibHylo 3((eKTHBHOCTb, KaK B OIBITAX in Vitro, Ha POCT/pa3BHTHE
mraMMoB  Staphylococcusaureus; Escheriacoli; Pseudomonasaeruginosa;, Mycobacteriumspp u
Streptococcusspp, a Takxke B 3KCHEPUMEHTaX in Vivo, TAE OHH PE3KO OTPaHUYHMBAIOT POCT / pas-
BUTHE KHIIEYHOH MUKPODIOPHIL.

AHTUMHKPOOHOE [eHiCTBHE CEeNEeKTUBHBIX WHTHOMTOPOB OOpaTHOTO 3axBaTa CEPOTOHWHA Ha
MHKPO(IIOPY KHIIEYHHKAa MOXET CTaTh OAHUM M3 HOBBIX HAIlPABJICHUH ONTHUMHU3ALUH TEpaluH
OONBHBIX AEIPECCHEH, PE3UCTEHTHBIX K AaHTHOMOTHKAM.

STUDY OF ANTIBACTERIAL EFFICACY OF NON-SELECTIVE AND
SELECTIVE INHIBITORS OF MONOAMINE REUPTAKE

Nino Rogava” 2 Zaur Lomtatidze', Davit Kvaratskhelia', Nargiz Nachkibia’

"Sokhumi State University, Georgia; Ivane Beritashvili Center for Experimental
Biomedicine, Thilisi, Georgia

SUMMARY

Research on the antibacterial effectiveness of antidepressants is relevant, since the unlimited use of
traditional antimicrobial agents, often applied arbitrarily, promoted to the development of
“antibiotic resistance”. Consequently, many antibiotics lose therapeutic value and, therefore, the
search for antimicrobial activities of pharmacologically active drugs has been started.

Our work was intended to study the antibacterial effectiveness of antidepressants with different
chemical composition and mechanism of action, as well as to evaluate whether the ability of
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antibacterial activity depends on the degree of selectivity of antidepressants to the monoamines
reuptake.

Antimicrobial activity of antidepressants was studied: in vitro, on the strains of: Staphylococcus
aureus; Escherichia coli; Pseudomonas aeruginosa; Mycobacterium spp and Streptococcus spp,
and in vivo, on the Gut microbiota of rat colon fecal masses. Non-selective inhibitors of
monoamine reuptake (NSIMR), melipramine and clomipramine, and selective serotonin reuptake
inhibitors (SSRI) — stimuloton and fluoxetine were used.

It was shown for the first time that NSIMR, increasing the content of both serotonin and
norepinephrine in the synaptic clefts do not affect the growth/development of the studied strains
and the gut microflora. In contrast, the SSRI — fluoxetine and stimuloton, elevating the content of
serotonin in nerve synapses, reveal significant antibacterial effectiveness on the growth/develop-
ment of both, the strains of Staphylococcus aureus; Escherichia coli; Pseudomonas aeruginosa;
Mycobacterium spp and Streptococcus spp, and, gut microbiota.

Antimicrobial effectiveness of selective serotonin reuptake on intestinal microflora can propose
the new direction for optimizing the therapy of depressive patients with the resistance to
antibiotics.
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HNCCIEJOBAHUE «®PEHOMEHA CAMOY3HABAHUS»
Y ATPECCUBHBIX U HEAT'PECCHUBHBIX KPbIC

Manana pru03e1, Hpune Keauaose', Huno Xapat);*e’, Huno Xeumus’,
Maiin JInconcon’, Huno Yurobasa®’, I'vpam bexas’

' Toummcekmit roCyapCTBEHHBIN MEIUIMHCKUMA YHUBEPCHUTET; : IenTp 3KCIEpUMEHTANBHOM
3

omomenuimael uM. UB. bepurtamsunm, Tounucu; ~ ['py3uno-U3pannbckasi COBMECTHAS KITH-

HHKa, TOunncu

PE3IOME

Ha B3pOCJIbIX KpbICaxX-CaMlaX OIIbITbL ObLTIH IMPOBECACHLI B HU3rOTOBJICHHON HaMu OKCIICPU-
MEHTaJIbHOU Ka6I/IHe, nepeaHsass CTCHKa KOTOpOﬁ npeacraBjicHa 3€PKaJIOM. Crenenp ux arpec-
CHUBHOCTU IMPEABAPUTCIILHO OHNpeACsAIaCh C LCJIbIO BbBISICHUTH Y3HAIOT JIM OHU cebs B 3€pKaje,
KakKoBa HMX pCaKnus OCO3HaHUS IMOBCACHUS. 3Ty PCAaKIUI0 KPLICHI Mbl Ha3BaJld (((beHOMeHOM
CaMOYy3HaBaHUA».

Oxazanoce, YTO TOBEJICHHE II0 MPHPOIE ATPECCHBHBIX KPBIC OTIMYAIOCH OT MMOBEACHHS He-
arpecCUBHBIX. B 4WacTHOCTH, OHM NEepBble HaOPacCBHIBAIOTCS Ha CBOE M300paXEHHE B 3€pKalle,
JEepYTCsl, @ HEarpeCCUBHBIC JIEXKAT WM JIACKAIOT CBOE N300paKEHHE B 3epKalle.

Kpome Toro, B 9KCriepuMeHTax 10 U3YYSHHIO IICHXOHEPBHOI'O IIOBEACHHS B OIBITaX CBOOOIHOTO
MEPEIBIKCHHUS], TTOBEJCHUE HEarpeCCUBHBIX KPBIC NMPAKTHUECKH HE MEHAJIOCh, B TO BpeMs Kak
arpecCHBHBIC KPBICHI MOCJIE HECKOJIBKUX ONBITOB «(EHOMEHa caMOy3HaBaHUS» — KOHTAKT C
3epKaJIoM — HE BBITIIOJIHSUIM XOPOLIO U3ydeHHoe noBeaeHue. [lo-Bunumomy, upe3mMepHoe Bo30yK-
JICHUE arpecCHUBHBIX MEXaHMW3MOB 3THUX KPBIC NMPHUBOIUT K BO30Y)KAEHHIO YYAaCTKOB KOPHI T'OJIOB-
HOTO MO3ra, KOTOpO€ TOPMO3UT BBINOJIHEHHE YCIOBHOIO ICUXOHEPBHOI'O MTOBEACHUS.
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STUDY OF “SELF-RECOGNITION PHENOMENON”
IN AGGRESSIVE AND NON-AGGRESSIVE RATS

Manana Pruidze’, Irine Kvachadze!, Nino Kharadze', Nino Khvitia',
Maya Jonson’, Nino Chikobava’, Guram Bekaya’

" Thilisi State Medical University; *Iv. Beritashvili Center for Experimental Biomedicine,
Thilisi; 3Georgian—lsmeli Joint Clinic “Gidmedi”, Tbilisi

SUMMARY

The experiments were carried out on adult male rats in an experimental cabin made by us, the front
wall of which was a mirror. The degree of aggressiveness of the animals has been previously
determined in order to find out whether they recognize themselves in the mirror and to show their
reaction to awareness of the behavior. This reaction of the rats was called “the phenomenon of
self-recognition”.

It turned out that the behavior of rats aggressive by nature was differed from that of non-
aggressive ones. In particular, the aggressive rats attack their image in the mirror, fight, while non-
aggressive ones lie in the cabin of caress their image in the mirror.

In addition, in experiments carried out to study neuropsychic behavior in the experiments of free
movement experiences, the behavior of non-aggressive rats practically was not changed, while the
aggressive ones after several trials of “self-recognition phenomenon” — the contact with a mirror —
did not perform the well-studied behavior. Apparently, an excessive excitation of the aggressive
mechanisms of these rats leads to the excitation of some areas of cerebral cortex, which inhibits
the execution of conditioned neuropsychic behavior.
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BJIMAHUE NTAHAEMUHU COVID-19
HA CUCTEMY 3/IPABOOXPAHEHUS I'PY3UU

Kemesan Xazapaose', Huno /Incanapuose’, Aza Peeuwieunu’

1 . .
I'py3uHCKMH TroCyJapCTBEHHBIH YHHBEPCUTET (DU3UYECKOTO BOCIUTAHUS U CIOPTA,
T6umcy; > TOUIHCCKHMA roCyapCTBEHHBIN MEIUIIMHCKUN yHUBEpCUTET, [ py3us

PE3IOME

C mepBBIX Xe qHeH mmpokoro pacupoctpaneHus Covid-19 Bo Bcem mupe, paBuTenbCTBO [ py3un
Havyasno OOppOy NMPOTHB ATOH MaHIEMHMH B NBYX HAaNpaBIICHUSAX — 332 COXpPaHEHHE 3JJ0POBbS H
JKU3HH TpaxaaH u d3KoHOMHKH ['pysun. J[ist 6€30MacHOCTH CTpaHbl M COXPAaHEHHE CTaOMIIbHOCTH
HEOOXOMMO CYIIECTBOBAHHE PE3EPBOB M YTBEPIKACHUE CXEMBI MX yrpaBiieHus. J[js Toro, 4ro0sr
pH HEOOXOUMOCTH MOXKHO OBLTO UX MCIOJIB30BaTh B YCIOBHAX MaHaeMuu. CielyeT OTMETHUTH,
YTO MPaBUTEIBCTBO CTPAHBI IPHU MOMJCPKKE HACEICHUSH OIPOMHBIMU YCHIIHSIMHU METUIIHHCKOTO
o0IrecTBa CMOIIIO CTaOMIIM3UPOBATh CUTYalHMio U yrpasieHue mangemueii Covid-19 He BBINLIO
U3-T10]T KOHTPOJISL.

THE IMPACT OF COVID-19 PANDEMIC
ON THE HEALTH CARE SYSTEM OF GEORGIA

Ketevan Khazaradze', Nino Japaridzez, Aza Revishvili’

" Georgian State Educational University of Physical Training and Sports, Tbilisi, Georgia;
? Thilisi State Medical University, Georgia

SUMMARY

From the very first days of the widespread spread of COVID-19 in the world, the Georgian
authorities began to fight in two directions — to save the health and lives of citizens and the
economy. From the point of view of the country's security and stability, it is necessary to have
reserves and approve their management scheme, so that if necessary they can be used during
pandemics. The fact that the government of the country with the support of the people and the
great efforts of the medical community managed to stabilize the situation and the management of
Covid-19 pandemic did not get out of control is significant.
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MNPOITHOCTUYECKOE 3HAYEHUE IOKA3ATEJIEA
YPOBHS BYKKAJIbHbIX MUKPOSIIEP ITPU JTETCKOM JIEMKO3E

Cogo /Drcamuawieunu

TOunrcckuii TOCYyIapCTBEHHBIN METUIIMHCKUN YHUBEPCUTET, [ py3ust

PE3IOME

B mocnenHue necsATHNETHS ITOCTUTHYTH OOJNBINHE TOCTIXKCHUSB JICYCHUHM IETCKUX JICHKO30B.
OpmHako, KpOMe TIOJIOKHUTENBHBIX PE3yTbTaTOB, YACTO OTMEYAIOTCS TIO3THIE OCTIOKHEHUS. Y UCHEIC
WHTEHCUBHO Pa0OTAIOT HaJ BBIIBICHHEM CICIH(PUUECKIX OMOMAapKEpOB IS MPOTHO3HPOBAHHS
Te4eHus Jieiiko3a. bospiioe BHIMaHNe yaeIsieTcsl TeHeTHYecKoi HectabunpHoCTH. Llenpro naHHOM
paboTHl SBWIIOCH ONpEAETICHHE MPOTHOCTUYECKOTO 3HAYEHUS YPOBHS MHUKPOSAICP HPU JETCKOM
neiikoze. Y 35 jmereill ¢ oCTphIM JIEHKO30M B JMHAMMKE OBUIO U3Yy4YEHO KOJMYECTBO OYKKalbHBIX
MUKPOSZCP, ABJSIFOIINXCS OJHAM M3 MOKa3aTeiel reHeTUYCCKONH HeCTaOMIIbHOCTH. Y CTaHOBJICHO,
qyTO llepe3 1-2 roaa IMmocCJj€ Havajia JICUCHUA y MNanyucHTOB, HAXOAAIINXCA B peMI/lCCl/II/I, ImoKasarejin
YpOBHS MHKposiiep Ha 33-il IeHb JIeYeHUs ¢ OONBIIONW JOCTOBEPHOCTHIO, MOYTH BABOE, OBLTH
HUKE, YeM Y KOTOPTHI MAIUCHTOB C PELUANBAMHU.
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PROGNOSTIC VALUE OF INDICATORS OF THE LEVEL OF
BUCCAL MICRONUCLEI IN CHILDHOOD LEUKEMIA

Sopho Jashiashvili

Thilisi State Medical University, Georgia

SUMMARY

In recent decades, great achievements have been made in the treatment of childhood leukemia.
However, in addition to positive results, late complications are often noted. Scientists are
intensively working to identify specific biomarkers to predict the course of leukemia.

Great attention is paid to genetic instability. The purpose of this work was to determine the
prognostic value of the level of micronuclei in childhood leukemia. In 35 children with acute
leukemia the number of buccal micronuclei, which is one of the indicators of genetic instability,
was studied in the dynamics. It was found that 1-2 years after the start of treatment in patients in
remission, on the 33rd day of treatment the levels of micronuclei were with high reliability, almost
twice, as low as in the cohort of patients with relapses.
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HHCTPYKUIMA AJIS1 ABTOPOB

Kypuan “UzBectuss HaumonaabHoii Axagemum Hayk I'py3um, OMoMeIMuUMHCKasi cepusi” Iedaraer
OpHMIMHAIBHBIC CTAaThH B OONACTH OKCICPUMEHTANbHOI OHONOrMHM, (H3MONOrMM 4YelnoBEeKa M IKUBOTHBIX H
Meauimabl. CTaTbit 0030pHOT0 XapaKTepa MeYaTaroTes TOIBKO MO 3aKa3y PEIKOJIICTHH.

CraTby IPUHUMAIOTCS HA TPY3UHCKOM, PYCCKOM HITM aHTIHICKOM s3bIKaX. B mo0oM ciiydae, HE3aBUCHMO OT
sI3bIKA CTaThH, K HEH JIOJDKHBI OBITH IPHIIOKCHBI pe3tomMe (0O0beMoM 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, IICTTH PabOThI, METOIUKH, OCHOBHBIX
pe3yJIbTaTOB M 3aKIIOYCHHs. B KOHIE pe3iome, M3JI0KEHHOrO Ha sI3bIKE TEKCTa CTaThH, NPUBOAATCS 4-6
KJIIOYEBBIX CJIOB.

OO0BeM CTaThH, C YYETOM BCEX Pe3lOME U WILTIOCTPATHBHOTO MaTepHala, T0JbKeH OBITh He MeHee 5 1 He Oonee 12
crpannn (hopmar A4). Jng medyaraHus CTaThbM OoNbHIero OO0beMa TpeOyeTcs CHEeNHaNbHOE COTIache
penxomternu. CraTbs 0hOPMIIIETCSI COTIIACHO CTAHIAPTHON pyOpHKanWH: BBEJCHUE, LENb HUCCIIEHAOBAHMUS,
MaTepual ¥ METOJbI, Pe3yJIbTaThl, 00CYKACHNE U CIIMCOK JTUTEePaTypPhl, KOTOPBIN COCTaBISETCS 1O aI(aBUTY
(o QpamMuIIMAM TEPBBIX aBTOPOB) M HyMepyercst. [locnenoBaTennbHOCTh OMDKHA OBITh TaKOi — CIiepBa IPY3HHCKUE
WCTOYHVKY, @ 3aTeM PYCCKHE U JIaThIHOs3bIYHbIe. CCHUIKH Ha MCIIONB30BAHHYIO JIMTEPATYpPy B TEKCTE YKa3bIBAIOTCS
COOTBETCTBYIOILIMMH HOMEPaMH B KBAJpaTHbIX CKOOKax. B cIMCKe JMTepaTypbl NOJDKHBI OBITh yKa3aHbL: aBTOPBI
(bamuuy ¥ MHMLMAIBI), HAUMEHOBAHKE JKypHana (KHWIH), TOJ WM3IaHUs, TOM, HOMEpP W HOMepa IepBOi H
nocieaHel crpaHull. B ciyyae KHUIM, HEOOXOAMMO YKa3aTh FOPOJ M Ha3BaHHE M3ATENbCTBA. a COOPHUKA
TPYZOB — CIIEYeT TaKKe yKa3aTh GaMUIIMU U HHULINAJIBI PEJAKTOPOB.

CraThsl B PEAKOJUIETHIO NPEACTABISETCS KaK B pacledaTaHHOM (2 9K3.) BHAE, TaK U B BUJE DIIEKTPOHHOI
BEpCHM HA KOMIIAaKT-AUCKe (IOoJDKHa ObITh Habpana B ¢opmare MS Word). [lns rpy3MHCKOrO TeKcTa He-
o0xoaumo uctob3oBath wWpndt Sylfaen, a 11 pycckux ¥ JIaTHHOS3BIYHBIX TeKCcToB — Times New Roman
(pasmep 12 pt). Mexctpounslit uaTepsan — 1,5, mois: ciesa 3,0 cM, cBepXy U CHU3Y 2,5 cM, cripaBa — 1,5 cm.
YepHo-06enble rpaduKu AOKHBI OBITH TpenCcTaBiIeHbl B Buae ¢aiinoB gopmara MS Excel, npyrue yepHo-
Oenble PUCYHKM MOXHO TPEACTAaBIATH M B BHIE OPHTHHANOB (HEdIEKTPOHHas BepcHs). LIBeTHble
WITIOCTPALlMK B JKypHale He IedaTaloTcsa. TekcT, Tabmumbl M TpadUKH B SIEKTPOHHOI BEpCHU CTaThU
JIOJDKHBI OBITH 3anmcaHbl Ha kommnakT-aucke (CD) B Buzae otaenbHbIX (aiino. HanveHnoBaHus daitnos n/wimm
TIaroK JIOJDKHBI HAauMHATHCS ¢ (aMunnn nepBoro asropa. Ha CD ancke He HOMDKHO OBITH TAaHHBIX, HE
OTHOCSIINXCS K MaTepHanaM craTbi. JINCKHM aBTOpaM HE BO3BpaIlaloTcs. Mecra pa3MeIleHUs HLTIoCTpanuii
¥ Tabyium MODKHEI OBITH YKa3zaHBl B TEKCTe cTaThH. [loamucn K pHCyHKaM HaOMpAroTCss Ha OTJEIBHON
CTpaHHIIE.

Cratbst 10JDKHA OBITH IOZNUCaHa BceMH aBTopaMu. Ha mocinenHeii cTpaHuiie yka3siBaeTcst HoMep TeiedoHa
U aJpec 3J.IOYTHl OJHOTO U3 BedymuXx aBTOpoB. K cTaThe HOMKHO OBITH IMPUIIOKEHO HAMpPaBIEHUE OT
aJIMIHHUCTpALUH YUPEKISHUS, B KOTOPOM BBIIIOHEHA paboTa.

IleuaTanue cTaTbM B KypHaJie oOCylieCTBJIsIETCH 3a CUET €€ aBTOPOB.

Penxomnnerus HanpaBiseT pyKOIHCh CTAaThH Ha PEIEH3MPOBAHUE OOBIYHO JBYM aHOHHMHBIM pelieH3eHTaM. B
Cllydae pas3HOIVIacUs BO MHEHMSAX PELEH3CHTOB, MHEHUE OJHOro M3 wieHoB Pepakumonnoro Cosera,
CIIEIMAINCTa COOTBETCTBYIIEH 00J1acTH, OyJeT perIatomiM.

Pycckoe pestoMe onmyONMKaHHON CTAaThH MEYATACTCs B COOTBETCTBYIOIICH CepuH pedepaTUBHOTO KypHAIA
Poccun.

CraBath CTaThHl B PEIAKIMOHHBINA COBET MOXHO ©KEIHEBHO MO 3neKTpoHHOH mnoute sokhadzedodo@yahoo.com,
Hdono Coxame (599-298-348, 555-912-929) mmu B OKCIEpUMEHTAIBHOM LEHTpe Onomemmmuel uMm. .
Bepuramsumm, yi. ['otya, 14, mpod. I'. bekas (599-587-027) unu npod. H. Mutarsapus (599-304-104).
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