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Lbgs gobdgm@gdswo  Ji393900L domosmo ©mbg. SHANK3-0 s3angbls olgomo
mbol Lgexa®dobyl, O®I 5bosbgdls Lsggmsd Lbgyels [7].

olobodbogos, @M 53BmyMdobao,  aoblsgym@gdom 3o dolo  dogHm-
bAOYIBH9Os, dg@dbmdosdgs sbjlomao@dydo Lsdysegdgdols dodotrm, @o
35090l dgmmgol Lofobso@dpgam 3M93s@s@gdols BloJmxrs®ds gmemmaoygdo
3350 gg0l  oboan  39@L3g9]Bog9dl.  33engggdom  bohggbgdos, ™I bmyogOmo
GABA-go g0 objbomao@yg®o  Lodygoagdol  (@osbgdsdo,  3m@sbmeno)
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dododm  g@9dobyol  (3g8o@M-goysg Yo aobgomedgds ©s dobo  FyzgHo
3oblogym@gdom  Ia@dbmdosdgs.  dgbodsdolboe, a®ydobyols  dogdmbE®YI-
Aol gom@myoydo  sbsgmobo  Ygagodmos  asdmgoygbmm,  Gmam@3
d60dgbgenmgsbo 0blG®YIgb@o dgmmgol Ji39300 Ro@dsgmamyosdo [14].

30b0gn®  3@0]Bogod0  dgmmgomo  sST@oamdgdol  bsdiy@bsgnm  sbJlom-
@0RYH0  BoMIogM@myoy@o Loy gdgdo GoOmme  asdmoygbgds, doy@sd
obobo dgo®os s  sbobosmgdm  s@SLoLYMZgeo  agg@omo  Jmgergbgdo,
dobogomebgaos, gobgomo®egl (odogosdmowgdgemgds ©s dobmob ©s3og-
Jod@gdygao  bEoads. 5do@dmd  LoobGgdglm o0dbgdmes  sbosgno, s@bodbyemo
bogenmgobgdgdoligeb msgolygogmo objbomeo@y@o Lsdgsegdgdols dmdogde.
od  dbdog  Logydopmgdms  d3gbsdgye  bgomgnmby  @odbowgdyeo
996960030 sbJLomeo@g@o Lodygsagdgdo, asdmdhgyeo bogmgdo 39 om0
99910900, @sdseno oM oY gdom, dmlobergmdol godmm Foobmgols bgeo-
dobo(gomdmbon. JoO@bymgddo o33myMdobaols domsamo  Ja@dbmdgermds
LA gb-goJBmegool ©s obggg d9bgddogo  objlomemo@dy@o  Lsdgomgdgdols
dodom oty Jglodagdemdols  dogdl  LgosGoy®o  BoFm3Mg3s®s@gdols

odmbsgogmsg.

hggbl @odMASEAMA05T0 hoBo@mgdbymo  33ag39000m bohggbgdos, @Gmd Melissa
officinalis L-ols boggbo bE@glyer ao@9dmTo dgmay go@moyggddo 33000l
‘dgemmgsl [18].

d3gbodgms  dMogoao  Lobgmds  aodmoygbgds  LE®gbols ©s  dgmmgomo
>d@ogrmdgdol  Lodgyy@bogme, o8 mgolsb@olom bogergdsw  dglifogeno-
@05 3534500l s Lododmggerml gbpgdyd 33gbsdgms Lobgmdgdo ©s dsmo
aogengbs a®9dobabg [19].

obggg  bobyoboldgamos  sg@madydobaol s  dobo  dog@mbEOYJH YOl
3oblogym@gdygao Ia@dbmdgenmds Lbgowolbgs ©masdobgdyyeo ©olieyybd-
(30900l ododm, @53 Loygomgdols  ygodenggl, dggoggoliomm  s@bodbyero
Lol gdol @meno  3bL-0l  3smmygbgbols  dgJobobdgddo [4]. gods sdobo,
53B™MM7dobgol sbogrobo (36L-0l oy gbgao  gHom-3smmagbgbols IJmby
05535090900 (B g@9dol  Lobp®mdo, ®dlgloy®-3033yely®o  sTeogmds
s> Ubbg) @bmggeyg® dmwgegddo d33e0g3o090L o 0bGgdgll 0fg93L.
dodbgamgdols  53@ma®ydobao  Jmygoambgdls  swbodbyamo  Jsmemenmyools
sdoboliosmgdgen  ddsgoa  Lod3@Amdl, Gmdgemns 350mygbgbdo hodmyeos
dobogoy@o  dodmggdo. gl LEHOYJAYdgdo  obggg Ibodgbgenmgsb  @menls

SO gdl  a®ydobaols obozosEosls s dmEgmomgdsdo.  Joen-og-eno-@B -
@930l Lobe@mdol ©s molgloy®-3md3gelydo  sdmogmdols dJmbyg  3o-

(30950900 ogegbgb ImJIggdol, sbOMgbgdol ©s IgByzgergdol Lydg@dULdg-
M9mB 0305, sigmogg Gmygmo, LEgOgmGodgemo bEAG]y®s goohbos dp@®by-
gddo  g@3dobgol LobEod@dy® xodgl, GmIgamoi dgopagds KoJLodgdya
dmJdggdoms 3md3agdlgdolash, Mo dgoa®om bgzggbomgdymos [5].
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3obgoboamo dmbsgnmebgamo a@dobyyao J3gge bgodmxlLoJosd@oygmo ©s
6300 YagbgO>30gm@o ©EaMEEYzIdel bmgymy® dnwgmgddo: Sd9@sbE g
3@9dobals  dgodangds 05353300090  5dgbodg  RLoJmbgg@mermyoydo  >dgo-
gmdoll 3bmggay® dnwgaTdo (15330, 30MMSYFS). MONMYYE0 V55350 g0l
dogeols, Omame3 Jobsgmebgmos, o5Jgl mogolo sdsbslbosmgdgemo a@-
dobagero  J3930L Bgbm@B030. 3gergggoom bohggbgdos @ ydobygmo  J3gg0L
dobogrmebgamo  ggbm@Bodo, OMdgeroi d0ggymgbgds ©osgogdsms  3mb e g-
Ay dmgegdl (ob. Ly®. 3).
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mg®do X [o@dmoagbl a®9dobaygmo sjBomdol Lowowgl, Gmdgenoi dgo-
dengds gRobogl odseno Lobdo@ol a@9dobygemo oJBoygdmdowsb domogo
Lobdodols g@9dobyge 5JBog@mdsdpg b @mol dmbogggmdo g@ydobyols
dogeg  boby@damogmdo@sb  goboba®@damoggdym  oJBoy@mdsdpg. wg@do Y
330h39690L  mobsdodggdygao  35@g@bgools bo@olibl, @mdgmoi goMomydl
335300 o 2obdgmdgdoo a@ydobygemo J3g30006 PRG®m dmdboen, bsjang-
o0 bAIOgMB03Ye aGdobage  J393590g. 8 ©oogMsdoby @by gdols
309doba ol 335300 353 gMbo ©oRYdbgd Yo (39BIM-goYPsE Y@M 3O M-
3@gboolo@do  owoen  Jodgzomgdoby o doJlodsemyydem  gemobegds
Nodg900 a®9dobaol @AOML, boam ,dmbomo® 35G9MmboMgds odmobo@gds
bdodo Gmg9300 s doJlodsgnyy@do  ganobegds  sEoxsEgy®o  adydobyols
O, dosgogoms, SAPAP3 mogggdo, @mdgammsi sbolosmgdbom mdligloy®-
30339 ly@o sdaoanmdbols dbaoglo Ji39g30, bodxoggbh 390 O™ g@ydoby by
s domo gl Ji3g3> 093000 YROM 25bdgmdgdsmos Logmb@G®merm  gxo0dm
053390056 go@gdom. dgmmgols 3bmggeydo Jmegagdo obggg yg0ohgg-
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69096 bobp@danog a®@dobal, dopa®ed a@ydobyyeo sJBoygdmdols 1gz3960-
090 oMM3g 0. Lado®Moldo@me, 3oM306Lbmbols osgsgdolis s  sen(3-
3903960lL Lobp®mdols Jbasglo dmwgegdo sgangbgb a@dobaols yermdsmay@,
30maM9LboM oo ©gR0E0AL INIAsMdomo EosM®3939d0l odm.

53AMa®ydobyols dga3oligds 3bmggergdol byg@menmaoyg®o @gb@odgdols d603d-

369e0mgob  bofogmo omgemgds, o3 a3gbdomgds dmBmegmo  gybjiools,
dd@omdol jm@Eobszool s Lbgs od®ggzgdol godmgargbsdo [12, 13].

Sd@00©,  aMydobaol  33agzel oo  3mEgbgosmo  aoshbos  Mmam@3
bommgom@mmyoydo, sbggg HObLensoyg®o dgwoiobols ggmbom. y@d0baols
sbogmobo dgyEaegeo 0blB®d9bBos J3930L bgodmdomemaoy®  3genggsodo
> 339bdomgds LEAMglol s bydgymo LolEgdol Lbgswslbgs @osgsmgdgdols
sbogmo, LsobGgdglm  9Jl3g@0dgb@yeo dJmwgmol dgJdbsdo. msgol Ibdog,
3gbmggeyg®  dmgmgdbby dowgdygmo  FHOSbLlenszoyg®o  dgoiobol  gyboos-
396000  3geggzgool gogagoo 3g@l3dgddoyeml asbeol janobogy®o dgwo-
30bol o390l ssdosbms dmgero  @opo  Y3bmdo  gEom-3smmygbgbols,
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3HAYEHUE UCCJIEJOBAHUSI TPYMUHI A
JIUIS1 KTMHUYECKOM MEIUIIAHDBI

Teopzuii Anoponuxaweunu’, Tea I'vpaweunu®?, Tamuna Bazaweunu”’,
Kemesan Iozeweunu’, T'eopzuii Keepnaose', Muxaun Oxyoncasa””’,
Cenepa Yunaweunu', Huno Axoéaoze', Manxaz Maxaweunu®

1 o 2 .
LlenTp skcriepuMenTansHOM Onomenuiasl uM. W. bepuramsunm, Tonmcn; ~ KaBkasckwmit
yHHUBepcuteT, Tonmuch; ? Toumacckuit rocyJapcTBeHHbI yHUBepcuteT uM. WM. JxaBaxumsuny;
3 <
Tocynapcreennsiit yausepcutet Winbn, TOwmcn

PE3IOME

I'pyMHHT — BpOXIICHHOE HOBEIEHHE, KOTOPOE BKIIOYAET B ceOsd MHOXKECTBO (pyHKumil. I'pymuHr
uMeeT OMMOANIBHBIN, KOM(OPTHBIA U CTPECCOBBINM XapakTep. AyTOrpYMHUHI OYEHb YyBCTBUTENICH
K CTpeccopaM, a TaKKe K IPUPOAHBIM M CHHTETHYECKHMM aHKCHOJIUTHKaM. Mccienosarenn
CUMTAIOT, YTO W3Y4YEHHE TPYMHMHTa Y TPBI3YHOB SBISIETCA XOPOIIMM MHCTPYMEHTOM JUIS
TPaHCISIIMOHHBIX HEWPOOMOIOTUYECKHX HCCIIEI0OBAHUM, TOCKOJIBKY a0eppaHTHBIN T'pyMHUHT, B
YaCTHOCTH, HapyIIEHWE CHHTAKTHYECKOH IeNM TIPyMHHra M ero Ledano-KayJabHOrO Halpas-
JICHUSI, MOXKET OBITH CBSI3aH C ICUXOHEBPOJIOTMYECKUMHU PACCTPOMCTBAMH Y YEJIOBEKA.
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THE VALUE OF GROOMING RESEARCH FOR CLINICAL MEDICINE

Giorgi Andronikashvili', Tea Gurashvili"?, Tamila Bagashvilil’3,
Ketevan Gogeshvili', Giorgi Kvernadze', Mikheil Okujava®”,
Senera Chipashvili', Nino Akhobadze', Malkhaz Makashvili*

"Ivane Beritashvili Center for Experimental Biomedicine, Tbilisi; 2 Caucasus University,
Thilisi; * Ivane Javakhishvili Tbilisi State University; *Ilia State University, Tbilisi

SUMMARY

Grooming is an innate behavior that includes many functions. Grooming has a bimodal,
comfortable and stressful nature. Autogrooming is very sensitive to stressors, as well as to natural
and synthetic anxiolytics. Researchers think that rodent grooming assessment is a good tool for
translational neurobiological studies, because aberrant grooming, in particular, the disruption of
the synthetic chain of grooming and its cephalo-caudal direction, may be related to psychoneuro-
logical disorders in humans.
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THE INFLUENCE OF THE ATMOSPHERE AIR POLLUTION
ON THE HEALTH OF POPULATION AND
THE PREVENTION MEASURES

Nino Lomtatidze', Marina Gvianidze', Irina Nakashidze', Tinatin Gorgiladzel,
Ia Davitadzé’

" Batumi Shota Rustaveli State University, Georgia; 2 LEPL Public Health Center for
the Autonomous Republic of Adjara, Batumi

In Georgia atmosphere pollution has exceeded all the prognosis of the ecologists. According
to the orientation data, thousands tons of the harmful substances are exuded each year. To
resolve this issue, it is essential to technically improve the vehicles and enhance the quality of
petrol. Today the scientists are facing an issue of an increased risk-factor influencing human
health. It is important to work out the prophylactic measures protecting from the harmful
biological influences. Polluted atmosphere negatively influences children, which is revealed
through the deterioration of physical and psychic development of children and teenagers.

This work is dedicated to studying main atmosphere air pollutions on the territory of Adjara
in order to establish their role in causing various diseases. More specifically, the following
pollutants have been studied: dust, carbon monoxide and sulfur and nitrogen dioxides.
Additionally, a number of diseases linked to the pollution and registered in Adjara in 2017-
2019 have been studied. These are the following: chronic and undetermined bronchitis,
asthma and diseases with asthma status, allergic rhinitis, and malignant cancer of trachea,
bronchi and lungs. As a result, the possible number of the diseases caused by the atmosphere
air pollution has been established. As a result of the research, it has been established that in
order to improve atmosphere air condition the following measures need to be undertaken:
follow the rules determined by the Georgian law on “Atmosphere Air Protection”; set in
motion atmosphere air monitoring system; ban the import of low quality gasoline; improve
the technical condition of the vehicles; organize transportation highways; renew and
rejuvenate factories’ environmentally friendly equipment; maintain existing recreation zones
and build the new ones.

Keywords: pollution, atmosphere air, health, population

In the modern period along the line with the scientific technological progress, production
and transportation develop, new technologies are being introduced and the demands on
the natural resources grow, which on its part causes deterioration of the biosphere
indicator and reduction of the natural resources. Therefore, studying the tendencies of the
atmosphere air pollution has a global meaning. In the recent years in the majority of the
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countries, including Georgia, the environmental conditions have significantly worsened
and the atmosphere air pollution indicator increased, which greatly influences
population’s health and effects the level of diseases. This is why it is important to pay
close attention to the measures reducing the negative impact on the environment. More
precisely, together with eradicating numerous negative actions, it is crucial to protect the
atmosphere air from being polluted. It is noteworthy that in the recent years more
attention is being paid to the vehicle emissions containing various toxic admixtures.
According to the World Health Organization (WHO), 40 000 substances used during the
anthropogenic activities have a negative influence on human health and 12 000 of them
have a toxic nature. 92% of the planet population lives in the environment, where the top
level of the pollution exceeds that of established by the WHO. This problem leads to an
early death of more than 3 million people every year.

Atmosphere pollution in Georgia has exceeded all the prognosis of the ecologists.
According to the orientation data, thousands tons of harmful substances are exuded each
year. To resolve this issue it is essential to technically improve the vehicles and enhance
the quality of the gasoline.

Today the scientists are facing an issue of an increased risk-factor influencing human
health. It is important to work out the prophylactic measures protecting from the harmful
biological influence. Studying this subject is quite urgent taking into consideration the
statistical analysis of the Ministry of Health of Adjara Autonomous Republic, according
to which the number of genetic and oncological diseases has significantly increased on
the territory of Adjara AR. Other spread diseases also include leucosis and thyroid
pathologies. Based on the above mentioned, it is highly likely that there is a link between
an increased number of diseases, atmosphere pollution and the risk-factors. Among
diverse natural resources of Georgia, water resources — including groundwater — represent
one of the major wealth of the country. The diversity of such essential natural resources
in the country as a whole, as well as in its different regions, is conditioned by the
country’s geographical and climate state [1, 3].

Majority of the population is susceptible towards the systematic influence of the meager
concentration of harmful chemical agents, which are not safe for the human organism.
The signs of the atmosphere air pollution can be observed through the irritated eyes and
respiratory system mucous causing certain inflammation processes. Additionally, it might
lead to the chronic bronchitis characterized by the respiratory rhythm disorder and
impediment, which, on its turn, increases the pressure on heart and leads to the quite
severe cardiovascular diseases.

Polluted atmosphere negatively influences the children, which is revealed through the
deterioration of physical and psychic development of children and teenagers. The level of
retardation among children living in the polluted areas is approximately 3.3 times more
than that of their peers living in “cleaner” districts. Among the illnesses the most frequent
one is a respiratory disease followed by the cavity and musculoskeletal system
impairment. Obesity, infectious and parasite diseases are also quite frequent [6].
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Toxic substances that penetrate the atmosphere with emission gasses represent a serious
threat to the big part of the population living under such negative influence. Atmosphere
air pollution through the vehicle emissions is caused by a series of physical and chemical
factors including the following: intensity and volume of harmful substances’ isolation, the
amount of the vehicles, the age and the technical condition of the vehicles, increased
import of the transportation vehicles, gasoline type and quality, development of the public
transportation, disorder of the transportation, urbanization characteristics, etc. Based on the
above mentioned, it is easy to see that the atmosphere air pollution through the vehicle
emissions represents one of the priority environmental issues and necessary measures ought to
be taken to resolve it. From the vehicle emissions, atmosphere air is mostly polluted with the
carbon dioxide, hydrocarbon (volatile organic mixtures and a small amount of methane),
nitrogen acids, sulfuric acid, soot, benzapilene and others. The cause of atmosphere air pollution
through the vehicle emissions usually appears to be an accumulated depreciation of the
vehicles, vehicles with technical disorders and low quality gasoline usage [2, 4].

Providing the population with a high quality drinking water is one of the top priority
issues of every state’s socio-economic policy. Overlooking them is reflected on the
development of the mankind, as well as each individual and engenders various negative
outcomes and harm.

Clean water represents one of the crucial aspects of the human development: it enhances
his abilities and greatly contributes to the formation of the effective cycle of health and
well-being improvement. Unlimited access to the clean drinking water is one of the basic
fundamental rights of an individual. The UN resolution of the Economic, Social and
Cultural Rights Committee “Human Rights on the Water”, calls on providing each
individual with clean and high quality water, including the drinking water. The providing
each person with at least 20 liters of clean water within 24 hours to satisfy their needs,
represents the demonstration of human rights on water and the minimal objective of each
government. This obligation demonstrates universal values and the responsibility of
governments towards their population [5].

RESEARCH AIMS, OBJECTIVES AND METHODOLOGY

The aim of our research was to monitor the concentration of major atmosphere air pollution on
the Adjara AR territory in order to identify their role in causing certain diseases.

Based on the research aim, we have established the following objectives: determining the
concentration of the following pollutants in Batumi atmosphere air: dust, carbon
monoxide, sulfur and nitrogen dioxides; determining the statistical data of the registered
cases of the following diseases in 2017-2019 in Adjara AR: chronic and undetermined
bronchitis, asthma and diseases with asthma status, allergic rhinitis, malignant cancer of
trachea, bronchi and lungs linked with the air pollution problem.

Using analytical chemistry, chemical and physical-chemical methods on the bases of
Environment Monitoring laboratory, the concentration of chemical atmospheric air
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pollutants (dust, SO,, CO and NO,) in the air was determined in Batumi. The principle of
dust determination method is based on establishing its concentration, which is done by
reducing special aerosol filter to the permanent weight before testing and afterwards by
distinction of the latter weight and the weight received after the aspiration of examined
air in a prepared filter. Determination of the CO mass concentration is based on its
measuring with the help of gas-analyzer Palladium — 3M-01, which controls the
maximum permissible concentration of CO in the atmospheric air. The measurement
method is electric-chemical. The determination method of NO, is based on catching it
with the special sorbent nitrogen paint. Produced nitrate ions are determined through
photometric method. Determination of SO, is based on oxidation of sulfur dioxide with
hydrogen peroxide through the air; afterwards, catching it with barium chlorine and
further photometric determination of the produced sulphate ions [6].

Table 1
The average annual concentration dynamics of major atmospheric air pollutants
in Batumi, according to 2017-2019 monitoring results, mg/m3

Years
Air pollutants 2017 2018 2019
MSC AMC MSC AMC MSC AMC
Dust 0.6 0.4 0.7 0.5 0.5 0.3
Carbon Dioxide CO 6.0 1.5 2.89 0.93 3.88 2.5
Sulfur Dioxide SO, 0.16 0.10 0.15 0.076 0.14 0.068
Nitrogen Dioxide NO, 0.21 0.18 0.23 0.128 0.20 0.099

MSC — maximum single concentration, AMC — average monthly concentration

According to the researches, it has been determined that in 2017 the average annual
concentration of the main atmospheric air pollutants in Batumi was as follows: dust:
maximum single concentration — 0.6 mg/m’, average monthly concentration — 0.4 mg/m?;
carbon dioxide CO: maximum single concentration— 6.0 mg/m’, average monthly
concentration — 1.5 mg/m’, sulfur dioxide SO,: maximum single concentration— 0.16
mg/m’, average monthly concentration — 0.10 mg/m’; nitrogen dioxide NO,: maximum
single concentration — 0.21 mg/m’, average monthly concentration — 0.18 mg/m’. In
2018: dust: maximum single concentration — 0.7 mg/m’, average monthly concentration —
0.5 mg/m’; carbon dioxide CO: maximum single concentration — 2.89 mg/m’, average
monthly concentration— 0.9° mg/m’, sulfur dioxide SO,: maximum single
concentration — 0.15 mg/m’, average monthly concentration— 0.076 mg/m’; nitrogen
dioxide NO,: maximum single concentration — 0.2° mg/m’, average monthly concen-
tration — 0.128 mg/m’. In 2019: dust: maximum single concentration — 0.5 mg/m’,
average monthly concentration— 0.3 mg/m’; carbon dioxide CO: maximum single
concentration — 3.88 mg/m’, average monthly concentration — 2.5 mg/m’; sulfur dioxide
SO,: maximum single concentration— 0.14 mg/m’, average monthly concentration —
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0.068 mg/m’; nitrogen dioxide NO,: maximum single concentration— 0.20 mg/m’,
average monthly concentration — 0.099 mg/m’ (Table 1).

As a result of the three-year monitoring on atmospheric air pollution, the changes in terms
of air pollution worsening have been noticed. It is connected with the increased number
of vehicles, their technical problems, speed, fuel quality, etc. At the same time, taking into
consideration that the air observation booth is located on a highway, near the traffic light,
where the vehicles often brake, the fact of increased air pollution becomes explainable.

Based on the data of the Ministry of Health of Adjara Autonomous Republic, we also studied
the number of the registered diseases on Adjara Autonomous Republic territory in 2017-2019,
which might significantly be in a correlative connection with the air pollution. The following
belongs to the category of above mentioned diseases: chronic and unspecified bronchitis — there
were 1822 registered cases of chronic and unspecified bronchitis diagnosis in 2017; the
prevalence was 459.2; in 2018 — 2415 cases, prevalence — 601.64; 2019 — 4085 cases,
prevalence — 1016.49. Asthma and asthma status diseases: 2017 — 1514 registered diagnosis,
prevalence — 381.6; 2018 — 1223 cases, prevalence — 304.68; 2019 — 1270 cases, prevalence —
316.02. Allergic rhinitis — 1372 diagnosed registered cases in 2017, prevalence — 345.8; 2018 —
1706 diagnosed cases, prevalence — 425.01; 2017 — 2430 diagnosed cases, prevalence — 604.67.
Trachea, bronchi and lung malignant tumor — 2017, prevalence was 3.4 among women and 40
among men; in 2018 prevalence — among women — 3.9 and among men — 45; in 2019
prevalence was 4 among women and 37 in case of men (Table 2).

Table 2

The diseases registered and diagnosed in 2017-2019 in Adjara Autonomous Republic
connected to the atmospheric air pollution

Ne Years 2017 2018 2019
= = =
£ o ° L= ° = °
¥y £ |ZEg| E |ZEg ¢
1 Disease SE§ E £ E 5 = SE§ [
72 &8 ) z 8 8 ) 2 38 )
82| £ |9E%| i | §E%| &
& =7 &~
p | Chronic and . 1822 | 45920 | 2415 | 601.64 | 4085 | 1016.49
unspecified bronchitis
3 | Asthma and asthma 1514 | 381.60 | 1223 | 304.68 | 1270 | 316.02
status
4 | Allergic rhinitis 1372 345.80 1706 425.01 2430 604.67
Among Among Among
Trachea, bronchi and women = women = women =
5 . 34, 39, 4,
lungs malignant tumor
among among among

men —40 men —45 men—37
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RESULTS

The concentration of main atmosphere air pollutions on the territory of Adjara AR was
determined in order to identify their role in causing various diseases. More specifically,
the following pollutants have been studied: dust, carbon monoxide and sulfur and
nitrogen dioxides. Additionally, a number of diseases linked to the pollution and
registered in Adjara in 2017-2019 have been studied. These are the following: chronic
and undetermined bronchitis, asthma and diseases with asthma status, allergic rhinitis,
and malignant cancer of trachea, bronchi and lungs. As a result, the possible number of
the diseases caused by the atmosphere air pollution has been established.

In order to improve atmosphere air condition, the following measures need to be
undertaken: follow the rules established by the Georgian law on “Atmosphere Air
Protection”; set in motion atmosphere air monitoring system; ban the import of low
quality gasoline; improve the technical condition of the vehicles; organize transportation
highways; renew and rejuvenate factories’ environmentally friendly equipment; maintain
existing recreation zones and build the new ones.
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BJIMSAHUE 3ATI'PA3HEHUA ATMOC®EPHOI'O BO3/1YXA HA 31JOPOBBE
HACEJIEHUA U MEPBI IIPEJOCTOPOKHOCTH

Huno ./Iommamumel, Mapuna I' euauubzel, Hpuna Haxamudsel, Tunamun
TIopzunaose’, Ha lagumaose’

1 o o 2
Barymckuii rocymapctBeHHbI yHHBepcuTeT uM. lllota PycraBemu, I['py3us; Llentp
00IIIECTBEHHOT0 3/10pOBbs AJDKapckoil ABToHOMHOI Pecmy6nnku, batymu

PE3IOME

3arpasHenue atMocgepsl B Macmradax ['py3uu mpeB3onuIo Bce MPOTHO3bI 3K0J0roB. COriaacHo
OpUEHTHPOBOYHBIM JTaHHBIM, €XETOJHO B OKPYXAIOIIyI0 CpPEAy BBIIEJIAIOTCA THICAYM TOHH
BpeIHbIX BellecTB. Jlis pemieHus NaHHOW MpoOieMbl HEOOXOIMMO YIy4IlEHHE TEeXHHYECKOTO
COCTOSIHUSL aBTOIapKa M KauecTBa ToIuMBa. CerofgHs mepei HayKOW CTOUT BOINPOC — KaKOBO
BJIMSIHUE ITOBBIIIEHHOTO PUCK-(DakTOpa Ha COCTOSIHHE 310pOBbs 4enoBeka. Heobxonumo mpo-
BECTH NPOGMIAKTHYECKNE MEPHI 3aLIUTHl OT BPEJHOI'0 OMOJIOTHYECKOT0 BO3AEHCTBHUS. 3arpsi3-
HEHHass aTMocdepa TakXKe HEraTHBHO CKa3bIBACTCS Ha 3/10POBbE AETCKOTO HAaCEJICHHS.
3aMeuaeTcs yXyIIIEHHWE IOKa3aTeseld (M3MYECKOTO M IICHXHMYECKOI'0 pa3BUTHS JEeTed u
MOAPOCTKOB, UX OTCTaBaHUE B FTAPMOHUYHOM PAa3BUTHH.

B nanHOl paboTe M3ydeHa KOHIIEHTpAalWs OCHOBHBIX 3arpsi3HUTENEH BO3MyXa Ha TEPPUTOPUH
Amxapckoit AP ¢ menpi0 yCTaHOBJIEHHS WX POJM B BO3HHKHOBEHHH DPa3HBIX 3aboneBanuil. B
YaCTHOCTH, ObLIa OIpEeAeTIeHa KOHIEHTPALUs 3arps3HSAIOINX BEIIECTB (MblIb, MOHOOKCHJ
yIieposa, ITUOKCH]L Cepbl M JMOKCHJ a30Ta) B aTMOC(EpHOM BO3JyXE Ha TEPPUTOPHU TOpoja
batymu. Taxoke Obln u3yueHsl cratucTudeckue aaHubie 2017-2019 rr., 3aperucTpupoBaHHBIX Ha
Tepputopur AjpKkapckoid ABTOHOMHOW PecryOnuku 3a0oneBaHuid (XpOHMYECKHMH M HEyTOY-
HEHHBIH OpOHXHWTBHI; acCTMa W aCTMaTHYECKHUH CTaTyC, alJIeprUuecCKUil pUHUT; 3JI0KAYECTBEHHBIC
OITyXOJIM Tpaxeu, OpoHXOoB M Jierkux). Kak mokaszanu wnccieqoBaHMs, C LENbIO 0310POBICHHS
aTMOc()epHOTO BO3AyXa HEOOXOIMMO: 3a/eHCTBOBAaTh EAWHYIO CHUCTEMY MOHHUTOPHHIA aTMO-
cepHOTO BO3IyXa, 3alpPETUTh BBO3 HHU3KOKAYECTBEHHOTO TOIUIMBA, YIYYIINTh TEXHHYECKOE
COCTOSIHAE aBTOIIApKa, IPUBECTH B MOPSIOK TPAHCHOPTHBIE MarmcTpajid, OOHOBHTb W BOC-
CTaHOBUTH IBIIE3aCPKUBAIOLINE COOPYKEHHS MPEANIPUATHH, COXPAaHUTh U PACIIUPUTH CYIIECT-
BYIOIINE PEKPEallnOHHbBIE 30HBI.
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COMPARATIVE ANALYSIS OF THE ANTIOXIDANT ACTIVITY OF
FOLIUM HERBAL PREPARATIONS

Levan Mikeladze', Babry Oren’, Marina Devdariani’, Marina Nebieridzé’,
Lali Gumberidze®, Lena Davlianidze’, Ia Kvachakidze®, Nino Sikharulidze’,
Nino Chikobava®, Nodar Mitagvaria®

" Tbilisi State Medical University; *BAO Health Resources Corporation, USA;
3 Iv. Beritashvili Center for Experimental Biomedicine, Tbilisi, Georgia; * Georgian-
Israeli Joint Clinic “Gidmedi”, Tbilisi

Following this brief preface, we (the scientists from the Tbilisi State Medical University together

with scientists from Iv. Beritashvili Center for Experimental Biomedicine) will present our

methods and results in our article “Comparative Analysis of the Antioxidant Activity of Folium
PX, Folium Immuno, and Folium RelaX”.

In brief, Mr. Babry Oren is a co-inventor of Folium
pX, Folium Immuno, and Folium Relax.

Over the course of more than a decade, based on the
results of independent laboratory testing, Mr. Babry
Oren (and his team of scientific advisors from all-over
the world) fine-tuned these three basic formulas to
most effectively address the three major causes
of Oxidative Stress and the cascade of potentially
deadly events that can be triggered, as a result.

Furthermore, these formulas, patents, trade secrets,
and all the products and manufacturing rights
associated therewith, are 100% owned by the BAO
Health Resources Corporation (The United States

Babry Oren — Founder and President of Company based in Los Angeles, California).

BAO Health Resources Corporation In consideration of the above, and our gratitude to

Mr. Oren and BAO Health Resources Corporation for

allowing us to participate in and contribute to this mission, we have made the decision to invite

Mpr. Babry Oren to participate as a co-author of the following article about the methodologies
and the results of our carefully monitored major scientific studies.

Mr. Babry Oren is expressing his gratitude to Professor, Doctor of Sciences David Dzamukashvili for
his tireless and selfless assistance for creating products below in the name of HUMANITY.

On our end in consideration of the above, and our gratitude to Mr. Oren and BAO Health
Resources Corporation for allowing us to participate in and contribute to this mission, we have
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made the decision to invite Mr. Babry Oren to participate as a co-author of the following article
about the methodologies and the results of our carefully monitored major scientific studies.

In this work we decided to conduct an experimental analysis (experiments on rats) and
compare the antioxidant effect of all three folium modifications.

The experiments were carried out on rats under conditions of oxidative stress caused by
whole body hyperthermia.

The experiments showed that the amount of active oxygen metabolites (d-ROMs) decreased
only when taking one drug (Folium relax), and this drug also caused a sharp increase in the
content of antioxidants (PAT) in the blood. The same drug causes both a risk of oxidative
stress imbalance and a decrease in the oxidative stress index. From the foregoing, we can
conclude that although all three types of folium exhibit antioxidant properties, the effect of
Folium Relax is the most effective and pronounced.

Key words: folium, oxidative stress, hyperthermia

INTRODUCTION

In the present study we decided to conduct an experimental analysis (in rats) and compare
the antioxidant effects of all three modifications of Folium, created for clinical treatment
of oxidative stress.

What are the Foliums and what are they made of? Folium pX is a plant based Nutraceutical
manufactured and distributed by BAO Health Resources Corporation, the United States
company based in Los Angeles, CA. Folium pX was developed in the Georgian State of
the former USSR at the direction of the government following the Chernobyl disaster
(April, 1986).

Later two modifications of Folium (Folium Immuno and Folium Relax) have been
developed by BAO Health Resources. Let's take a quick look at the compositions of all
three Foliums.

Folium pX: Folium pX is comprised of all-natural fusions of powerful super-antioxidants
found in its two key ingredients, pine bark extract and grape seed extract. These are
combined through a precise, high-tech process with other all-natural ingredients from
plants and flowers, resulting in the most powerful and safest cleansing supplement possible.

Folium Immuno:Extract of Pine Parts (Needles Bark. Cone Extract of Grape Seeds).
Other ingredients: Ginger Extract, Turmeric Extract, Green Tea Extract, White Pepper
Extract, Mustard Extract, Extract of Pomegranate (Peel, Seed), Microcrystalline Cellulose
Hypromellose, Magnesium Stearate, Silicon Dioxide.

Folium Relax: Extract of Pine Parts (Needles Bark, Cone). Extract of Grape Seeds. Other
ingredients: Folata, Gingko Bilone, Green Tea, Peony Root, Pomegranate Juice Powder,
Pomegranate Pulp, Rhodiota Rose and Valerian Root.
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The main purpose of all three species of folium is to alleviate oxidative stress (induced by
various causes), or at best to its completeelimination. It is known that the problem of
oxidative stress has been intensively studied since the sixties of the last century and its
urgency, it can be said, has reached its peak today. It is probably difficult to find any
pathological condition that does not accompany or is not involved in the development of
this phenomenon — neurodegenerative disorders, cancer, ischemic cascade, Parkinson's
and Alzheimer's diseases, and more. It has also been established that in cells an oxidative
stress is associated with hyperthermic exposure [5].

It has long been known that a free radical is produced in a biological system when the
oxygen involved in metabolism loses electrons. In order to repair the loss, it tries to take
away the electron from the molecule present in the cell membrane and, consequently, a
new free radical is generated.

This process can continue for a good long time and cause damage to the cell membrane.
The integrity of the cell is violated and the path is given to the development of this or that
pathological process, acceleration of the aging process, disruption of the function of the
blood microcirculation system, disruption of the hemorrhagic system, deterioration of
hemorrhagic properties, increase in blood viscosity, etc. The trigger of such processes (or
trigger mechanism) can be any kind of stress (physical, chemical, psychological),
ionizing radiation caused by radioactivity, which causes the formation of free radicals,
etc. It was not until the late 1960s that McCord and Fridovich declared in 1959 that
superoxide anion was a dangerous free radical that is formed in a living organism and that
superoxide dismutase could kill it [4].

It is now clear that the formation of free radicals is one of the universal pathogenic
mechanisms in various types of cell damage (the distinguish between short-lived and
long-lived free radicals in terms of viability). Typically the short-lived free radicals are
atoms, or small molecules [2].

The state of homeostasis, characterized by an increase in the content of free-radical
molecules is known as “oxidative stress” [1].

The reason for the development of oxidative stress may be either an increase in the
production of free radicals, or a decrease in the effectiveness of the body's antioxidant
systems. Oxidative stress can be local (for example, local inflammation), generalized (for
example, for radiation), moderate (when individual biomolecules are broken down and
modified), and strong — dying cells or their groups [2].

In view of the above, it can be said that humanity has inflicted a severe sentence on free
radicals. He practically "declared war" on them and fights them with a lot of antioxidants
or bio-supplements. One of the latest results of such action is the modification of three
types of antioxidants Folium immuno and Folium Relax created by BAO Health
Resources, the evaluation of their antioxidant effects being the main task of our
experimental study.
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Research approach

The problem of oxidative stress has been intensively studied since the 60s of the last
century, and its urgency has reached its peak today. It is probably difficult to find any
pathological condition that is not accompanied or is not involved in the development of
this phenomenon — neurodegenerative disorders, cancer, ischemic cascade, Parkinson's
and Alzheimer's diseases, etc. 3, 6, 8, 9].

It has been established that hyperthermic exposure also causes the development of
oxidative stress [4], which is based on the mass production of free radicals [1].
Hyperthermia is therefore one of the most beneficial effects that allows us to study the
effectiveness of various antioxidants.

An experimental study was performed on white rats exposed to hyperthermia, and the
resulting change in oxidative stress levels was studied using the Italian instrument FRAS
5 (firm H&D).

MATERIAL AND METHODS

Hyperthermia cabin

Experiments were conducted on 200-250 g (with mass) on a control and experimental
group of white laboratory rats. Each group consisted of 5 healthy animals.

The animals hyperthermically were treated in a special cabin of 1 cubic meter (Fig. 1), in
which the temperature was changed by the introduction of hot air into its space and the
achieved level was automatically fixed at the required level by an automatic on-off
system. The front of the cabin is made of glass, which allows us to control the behavior of
animals in the cabin.

Accounting for oxidative stress indicators

As mentioned earlier, oxidative stress levels were recorded using the Italian FRASS5 (Free
Radical Analytical System) system, which allows us to measure the following free radical
scores:

d-ROMs test is a photometric test that is done in analysis laboratories using an analytical
instrument called photometer. d-ROM test essentially determines the concentration of
hydroperoxides in the blood, which are substances that belong to a broad class of
Reactive Oxygen Metabolites (ROMs).

PAT-test — the test to measure the systemic antioxidant potential (Plasma Antioxidant
Test). The PAT test allows the measuring the blood concentration of antioxidants as
agents to reduce the iron from its ferric (Fe*") to ferrous form (Fe®"). This test is
expressed as Cor. Unit, which corresponds to 1.4 mcmol/L of Vit C.
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The OBRI (Oxidative Balance Risk Index) determines the status of the oxidative
balance according to the cholesterol level and is an interesting predictive index for the
cardiovascular risk.

The OSI (Oxidative Stress Index) sums up in single value the information obtained
from the d-ROM and PAT tests and makes easier and more immediate the interpretation
of the result. Thus, the use of FRAS 5 allows us to find out and get information about the con-
dition of the patient (or animal, in our case) oxidative stress or antioxidants in the blood.

Technology of experiments conducted

The following algorithm for conducting the experiments presented by us and here has
been selected:

The first series of experiments was performed on intact animals, on which the parameters
were measured using FRAS 5 without the use of a hyperthermic chamber, i.e. under
normal conditions. We take 1 ml of blood from the superior vena cava of the test rat, then
this sludge is divided into two eppenders that are placed in centrifuges of FRAS 5 and the
instrument begins the measurements. The obtained results are automatically printed on
the printing device.

In the next series, the experimental rats undergo hyperthermic exposure in a special
hyperthermic chamber before taking blood (Fig. 1), and then the same thing already
happens with intacts.

Fig. 1. Hyperthermia cabin
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We used three levels of hyperthermia at 40, 42 and 44 degrees in the experiments, i.e. low
levels that are close to normal, medium (42°) and high (44°). The high level was
determined by the principle that in the case of rats, a rise in temperature to 44 degrees
under hyperthermia does not cause a change in circulatory level in the brain (compared to
normal), if the temperature rises slightly above 44 degrees, there is a sharp circulatory
disorder and the rat dies quickly.

In intact animals that were not affected by the amount of free radicals (i.e. hyperthermia)
we used only the introduction of folate species.

The Oxidation Balance Risk Index (OBRI) and finally the Oxidative Stress Index (OSI),
in which the same group of animals was then given the standard amount of follicle
species (17 mg/kg) injected daily (for 7 days) and the results were obtained at the week of
each drug administration. Finally, the obtained results are given in the Table 1.

Table 1

Data obtained on absolutely intact animals and on them,
who separately received the same doses of three different types of folium
(Folium Immuno, Folium pX and Folium Relax)

Experimental conditions d-ROMs PAT OBRI OSI
xperl e U Carr U Cor index index
Intact (control) 222+10.3 | 2364+134 | 0.8+0.07 | 36+£6.9

Folium Immuno 17 mg/kg
Injections daily for 7 days, for analysis was | 257+ 13.8 | 3099+ 105.8 | 0.7+£0.05 | 17+4.3
taken at the end of the week

Folium pX 17mg/kg
Injections daily for 7 days, for analysis was | 231 +£16.5 | 2592+ 183.0 | 0.8 +0.10 | 28+9.0
taken at the end of the week

Folium Relax 17 mg/kg
Injections daily for 7 days, for analysis was | 267+ 11.8 | 3011 +112.5 | 0.8 +0.07 | 11+5.2
taken at the end of the week

After completing the series of experiments described, we moved on to the series of
experiments in which, as already mentioned, we treated the whole body with
hyperthermia at 40, 42 and 44 degrees of Celsius, allowing us to see the effect of follicles
on increasing hyperthermia in these series. The increasing effect of free radical generation
is obtained depending on the temperature. That is, in these series of experiments we were
able to account for the effect of the action of folic species when oxidative stress levels
were increased in animals.

As already mentioned, a hyperthermia cabin was used, which housed various series of test
animals. They were exposed (after recording the intact situation) to low (40 degrees),
moderate (42 degrees) and high (44 degrees) hyperthermia.
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The results of these experiments are presented in Table 1, where we see 4 variants of the
data obtained on absolutely intact animals, which were measured.

d-ROMs
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Fig. 2. The results of dROMs obtained on intact animals (1), animals that received whole body
hyperthermia (WBH) at 40 degrees (2), as well as the results of the effect of Folium pX (3),
Folium immuno (4) and Folium Relax (5) — all three types of Foliums were used on the
background of WBH 40 degrees
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Fig. 3. The results of PAT obtained on intact animals (1), animals that received whole body
hyperthermia (WBH) at 40 degrees (2), as well as the results of the effect of Folium pX (3),
Folium immuno (4) and Folium Relax (5) — all three types of Foliums were used on the
background of WBH 40 degrees

We then present a series of diagrams obtained under conditions of hyperthermia exposure
to animals. As already mentioned, three levels of hyperthermia were used — 40, 42 and 44
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degrees. In all three cases, except for all three types of follicles, the data were necessarily
measured also in the intact state and also only in the conditions of hyperthermia.
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Fig. 4. The results of OBRI obtained on intact animals (1), animals that received whole body
hyperthermia (WBH) at 40 degrees (2), as well as the results of the effect of Folium pX (3),
Folium immuno (4) and Folium Relax (5) — all three types of Foliums were used on the
background of WBH 40 degrees
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Fig. 5. The results of OSI obtained on intact animals (1), animals that received whole body
hyperthermia (WBH) at 40 degrees (2), as well as the results of the effect of Folium pX (3),
Folium immuno (4) and Folium Relax (5) — all three types of Foliums were used on the
background of WBH 40 degrees
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Fig. 6. The results of dROMs obtained on intact animals (1), animals that received whole body
hyperthermia (WBH) at 42 degrees (2), as well as the results of the effect of Folium pX (3),
Folium immuno (4) and Folium Relax (5) — all three types of Folium were used on the background
of WBH 42 degrees
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Fig. 7. The results of PAT obtained on intact animals (1), animals that received whole body
hyperthermia (WBH) at 42 degrees (2), as well as the results of the effect of Folium pX (3),
Folium immuno (4) and Folium Relax (5) — all three types of Folium were used on the background
of WBH 42 degrees
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Fig. 8. The results of OBRI obtained on intact animals (1), animals that received whole body
hyperthermia (WBH) at 42 degrees (2), as well as the results of the effect of Folium pX (3),
Folium immuno (4) and Folium Relax (5) — all three types of Folium were used on the background
ofWBH 42 degrees
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Fig. 9. The results of OSI obtained on intact animals (1), animals that received whole body
hyperthermia (WBH) at 42 degrees (2), as well as the results of the effect of Folium pX (3),
Folium immuno (4) and Folium Relax (5) — all three types of Folium were used on the background
of WBH 42 degrees

Finally, the last of images represent the same (as in the previous figures) changes during
hyperthermia at 44 degrees.



33

d-ROMs
350 1

300 H
250 ~

200 ~

U Carr

150 4
100 4

50 -

Fig. 10. The results of dROMs obtained on intact animals (1), animals that received whole body
hyperthermia (WBH) at 44 degrees (2), as well as the results of the effect of Folium pX (3),
Folium immuno (4) and Folium Relax (5) — all three types of Folium were used on the background
of WBH 44 degrees
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Fig. 11. The results of PAT obtained on intact animals (1), animals that received whole body
hyperthermia (WBH) at 44 degrees (2), as well as the results of the effect of Folium pX (3),
Folium immuno (4) and Folium Relax (5) — all three types of Folium were used on the background
of WBH 44 degrees
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Fig. 12. The results of OBRI obtained on intact animals (1), animals that received whole body
hyperthermia (WBH) at 44 degrees (2), as well as the results of the effect of Folium pX (3),
Folium immuno (4) and Folium Relax (5) — all three types of Folium were used on the background
of WBH 44 degrees
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Fig. 13. The results of OSI obtained on intact animals (1), animals that received whole body
hyperthermia (WBH) at 44 degrees (2), as well as the results of the effect of Folium pX (3),
Folium immuno (4) and Folium Relax (5) — all three types of Folium were used on the background
of WBH 44 degrees

ANALYSIS OF THE OBTAINED RESULTS AND CONCLUSION

Let us first analyse the results in Table 1 obtained from intact animals, as well as animals
that received all three types of folium injections separately.

As we see, absolutely intact animals (without any stressful effects) are characterized by a
higher value of the Oxidative Stress Index (OSI) (equal to an average of 36). What
changes do we make in these types of animals that are not stressed by the introduction of
a variety of follicles# As the given table shows one of the indicators, which underwent a
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statistically significant change (decrease) turned out to be only the already mentioned
oxidative stress index (OSI), and as for the other data (d-ROMs, PAT and OBRI) here the
principal difference when entering follicle species is their mean (For rats) we do not see
in the meanings.

Now let us analyse the low (40 g), medium (42 g) and high (44 g) levels of hyperthermic
effects caused by the same values (the corresponding data are presented in appropriate
figures). It decreases, while OBRI and OSI increase, as for 42 degrees — only OSI is here.

The decrease in measurement was obtained only in the measurement of OSI, while the
rest of the indicators increased in terms of 44 degree conditions. Hyperthermia caused an
increase in d-ROMs and PAT, while a decrease in both OBRI and OSI. These data, we
repeat, are obtained only under conditions of different levels of hyperthermia and they
have nothing to do with follicles.

Let us now look at the effects of using all three varieties of follicles under different
hyperthermic conditions.

Let’s start by analysing the action of folium pX at 40 degrees hyperthermia. As we can
see in appropriate figures, folium pX causes a sharp increase in d-ROMs and PAT and a
decrease in both OBRI and OSI. Approximately, the same type of reactions was obtained
under hyperthermia at 42 degrees. Under conditions of high hyperthermia, only an
increase in OBRI was observed, while a decrease in other parameters was observed.

Let us now look at the effects of folium immuno suppression using the same three levels
of hyperthermia. We start when the animals are in 40 degree conditions. As there is an
increase in PAT and OSI, while the rest of the values (d-ROMs and OBRI) decrease. As
for the increase of hyperthermia in the first stage up to 42 degrees here we get the
increase of d-ROMs and PAT, while OBRI and OSI — the decrease.

As the obtained data have shown, quite different results in all three used species of folium
we obtain quite different results, which forces us to take into account the following
factors.

The purpose of all three types of folic acid is to have an antioxidant effect. Therefore, the
study of these effects should mainly be performed under conditions of oxidative stress.
With this in mind, we must emphasize that in the case of hyperthermia, we have no
guarantee that under conditions of both 40- and 44-degrees exposure to animals, we are
guaranteed to have only hyperthermia conditions, because in cases 40 and 44 degrees
physiological conditions (especially at 44 degrees), change dramatically. Since we have
obtained quite different results in all three types of hyperthermia, we consider the task at
hand when we need to study the effects of free radical scavenging effects only, we should
limit ourselves only by the analysis of the results obtained at 42°, since the diagrams we
have obtained show that only at this temperature we have smooth, and not abrupt,
counter-directed changes in all recorded parameters (as in the case of 40 and 44 degrees),
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which clearly indicates the connection (at these temperatures) of others. Yet, unknown
factors affected on the dynamics of free radicals.

Based on the foregoing, we can conclude that the antioxidant effects of used Foliums in
conditions of the whole body hyperthermia, we should study only at a temperature of 42
degrees. As our data show, under these conditions, Folium Relax has the most pro-
nounced antioxidant effect and that research should be continued also under other ex-
perimental conditions.
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CPABHUTEJbHbIA AHAJIN3 AHTUOKCUJAHTHOM AKTUBHOCTH
PACTUTEJIBHBIX ITPEITAPATOB ®OJINYMA

Jesan Mukenaose', baopu Open’, Mapuna Jlesdapuanu’, Mapuna Hebuepuose’,
Jdanu I’ yM6epu03e3, Jena ,Zlaeﬂuauu03e3, Hs Keauakuosze’, Huno Cuxapyﬂu03e3,
Huno Yuxoéasa’, Hooap Mumazeapus’
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TOuMcckuid TOCYMApCTBEHHBIA MEIUIMHCKUE yHUBepcuTeT, ~ BAO O310poBHTENbHAS
Kopnoparwisi, Tapzana, CIIA; 3 IenTp sxcniepumeHTanbHON OnomenuimHbl uM. VB, bepurambsrm,
4
Tounucu, I'py3us; * ['py3unHo-M3pannbeks coBMecTHas KiHHUKA «[ uaMenmn», Towmucu

PE3IOME

B HacTosmieli paboTe MBI PEIIMIIN MTPOBECTH HKCIEPHUMEHTAIBHBINA aHaIHu3 (OIMBITHI HA KPbhICax) U
CPaBHUTH aHTHOKCHUAAHTHOE JICHCTBHE BCEX TpexX MOIUHUKAIHN (oImyMa.

OKCIepUMEHTHl MPOBOAMINCH HAa KpHICAX B YCIOBUAX OKHCIUTEIBHOIO CTpecca, BBI3BAHHOTO
TUIIEPTEPMUEH BCErO Tea.

Kak moka3ajii 3KCIEPUMEHTHI, KOJMYECTBO AaKTHBHBIX MeTaboiuToB kuciaopoga (d-ROMs)
CHIKAJIOCh TOJIKO TIpH IpHeMe ofgHoro mpemnaparta (Pommym penakc), Takke 3TOT Ipenapar
BBI3BIBAJl PE3KOE IOBBIMICHHE cozepkaHusi aHTuokcuaaHtoB (PAT) B kpoBu. OmuH M TOT XKe
Ipenapar BbI3BIBAET KaK PHUCK JucOajlaHCca OKHUCIUTENBHOTO CTpecca, TaK M CHIDKCHHE MHJEeKca
OKHCIIUTEIBHOTO CcTpecca. M3 Bcero BBIICH3I0KEHHOTO MOXKHO CIIeIaTh BBIBOA, YTO, XOTS BCE TPH
BUAa (oMMyMa TIPOSIBIISIOT AaHTHOKCHIAHTHBIE CBOWCTBA, HO Hambonee S((EKTUBHBIM H
BEIpaKeHHBIM sBisieTcs 3 dext ommyma penakc.
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STUDY OF COMORBIDITIES IN PATIENTS
INFECTED WITH COVID-19

Ia Murvanidze', Nino Lomtatidze', Nino Kedelidze', Teona Gogitidzez,
Irina Nakashidze'

"Batumi Shota Rustaveli State University, Georgia; *BAU Batumi International
University, Georgia

Covid-19 (caused by SARS-CoV-2) is a global problem due to its high transmission and
mortality rate. This disease may be associated with many risk factors, among which age and
comorbidities are particularly noteworthy, which may be directly related to disease
development. The available studies show that in patients with Covid-19, comorbidities are
associated with an increased risk of disease progression. Based on this, our study aimed to
study comorbidities in patients infected with Covid-19. We have studied comorbidities in 200
hospitalized patients. According to our research, in case of patients infected with Covid-19,
the following diseases were detected: arterial hypertension, diabetes, and diseases of the
cardiovascular system. It should be noted that the percentage of mentioned diseases is
different according to gender. The rate of arterial hypertension is higher in women than in
men. Regarding diabetes, a high percentage of insulin-dependent diabetes was observed in
men. A relatively high percentage of obesity/overweight was observed in the female
population; and a higher percentage of diseases of the cardiovascular system was observed in
men, as compared to women.

Key words: Covid-19, comorbidities, arterial hypertension, diabetes, obesity

Covid-19 is a severe acute respiratory syndrome (SARS), which is caused by SARS CoV-2
and is considered to be a global problem according to the high transmission and mortality
rate. It should be noted that compared with people with no underlying conditions, the risk
of death is significantly increased in patients with comorbidities. Therefore, the iden-
tifying comorbidities associated with the clinical severity in Covid-19 patients is essential
for the appropriate therapeutic approach to affected patients. According to studies, as for
the association between Covid-19 and comorbidities, the risk of mortality has significantly
increased in case of type 1 and 2 diabetes among the infected patients [1]. In addition,
cancer patients infected with Covid-19 are characterized by worsening the disease and an
increased risk of mortality [3]. Significantly, hypertension and cardiovascular diseases are
associated with the severity course of Covid-19 and increased mortality risk. Therefore,
hypertension can be considered as a significant risk factor for Covid-19-related death
[10]. The difference in the severity of Covid-19 disease in patients according to gender is
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probably determined by the hormonal status. Thus, a complex approach is needed to
develop a successful strategy for timely disease prevention and management [5]. Of
particular note is the high rate of respiratory failure and mortality among individuals
infected with Covid-19 with hypertension and type 2 diabetes/cardiovascular disease,
especially in the elderly with comorbidities, high blood pressure, imbalance in the RASS-
system, etc. [7, 9]. Accordingly, Covid-19 disease might be related to multiple risk
factors; in the particular note are age and comorbidities, which may be directly related to
the severity of the disease. Therefore, our study aimed to investigate comorbidities in
patients infected with Covid-19 on the example of the Adjara population.

MATERIAL AND METHODS

This study includes 200 hospitalized patients with the laboratory-confirmed Covid-19
disease. D-dimer and ferritin were determined using a Cobas analyzer (Roche Diagnostics
GmbH, Germany). The infection was detected by real-time polymerase chain reaction
(RT-PCR) following the protocol. For statistical analysis, we used descriptive statistics, t-
test, and chi-square test by using the Graphed Prism version (https://www.graphpad.com),
p < 0.05 was considered statistically significant.

RESULTS AND DISCUSSION

According to the studies, in patients infected with Covid-19, arterial hypertension (AH) is
a common comorbidity associated with an increased risk of disease progression. The
exact mechanisms by which AH contributes to the poor prognosis of Covid-19 are still
under study. It should be noted that the level of ferritin was elevated in the whole
population. In the comparison according to gender, the ferritin’s level was 2.5-fold
increased within the male population, as compared to females (p = 0.001). As for the D-
dimer level in the whole study population was also significantly leveled compared to its
normal level; notably, regarding D-dimer according to gender, there were no significant
differences (p =0.391). According to our population, arterial hypertension in the male
population is more common, as compared to the female population (in female — 44.30%,
in male — 55.7%, respectively) (Table 1). Diabetes is one of the common comorbidity
diseases in patients infected with coronavirus, which is considered the third most
common comorbidity disease (after cardio-cerebrovascular disease and hypertension). In
our study insulin-dependent diabetes in population is common for males (2-times
increased), as compared to females (female — 33.33%, male — 66.67%) (Table 1). As for
the population with non-insulin-dependent diabetes, in the infected population the number
of females (68.75%) exceeds the number of males (31.25%) (Table 1). In addition to the
above, the increase in the prevalence of obesity is one of the major global health
problems.

During the Covid-19 pandemic, obesity is associated with a higher risk of severity and
poor clinical outcome of Covid-19 infection, which may be related to chronic inflam-
mation/impaired immune response/metabolic disorders and others. According to our
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studies, the data from infected patients shows that total obesity/overweight in the female
population is more common, as compared to the male population (Table 1). Coronavirus
can infect tissues of the cardiovascular system through ACE2 (angiotensin-converting
enzyme 2). Acute cardiac injury is common in patients with Covid. In case of the vascular
system, other complications have been identified, including myocardial injury/myo-
carditis/acute myocardial infarction/heart failure/arrhythmias/venous thromboembolism.
In the infected patients, the male had heart disease compared to the female population
(Table 1).

Table 1
Disease distribution in male and female patients with Covid-19
Female Male OR ROR vaIl’ue
Arterial AH disease  44.30%  55.70%  0.7299 1.370
(AH) di y 78 AET23560)
isease (85) (78) 1.236)
Insulin- With diabetes  33.33%  66.67% (()-93592(1) 2564
dependent Without (0.9035t0  0.1084
Diabetes diabetes disease S6.18% - 43.82% Oi _114047‘; 6.9250)
Non-insulin- With diabetes ~ 68.75%  31.25% (19-576(:91 0.5653
dependent Without (0,2601to  0.1784
. 0 0 0.8125-
Diabetes diabetes 55.43%  44.57% 3.84%) 1.2310)
With general
" egsity 60.00%  40.00 (g?‘g 0.8291
General obesity . 0.4275- (0.2804to  0.7925
W1th(;)l;letsgigt<;neral 5543%  44.57%  3.567) 2.3390)
“gtsl;‘;z” 3158%  68.42% 03711 2 694
OCL (02010 0.0554
Heart diseases Without heart 0.1370- 7 '298 0 ’
diseases 55.43%  44.57% 0.9808) : )

CONCLUSION

Thus, according to our research, comorbidities have some differences according to the
gender. For example, the arterial hypertension rate is higher in the female population than
in males. Regarding diabetes, a high percentage of insulin-dependent diabetes was found
in the male population. More cases of obesity/overweight were found in the female
population; A higher percentage of diseases of the cardiovascular system was detected in
males, as compared to female population.
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N3YUEHUE COIMYTCTBYIOIINX 3ABOJIEBAHUN Y TAIIUEHTOB,
NHOUTIIMPOBAHHBIX COVID-19

Ha Mypeauumel, Huno JTommamuoze', Huno Kedenuose', Teona F'ocumuosé’,
Hpuna Haxawuoze'

1 o .
Batymcknii rocynapctBeHHbll yHHBEpcUTeT uMeHH Lllota Pycrasenn, I'py3us;
*BAY Barymckuii MeXTyHapOJHbII YHUBEPCUTET, I py3us

PE3IOME

YunThIBast BBICOKUI ypoBeHb nepenaun U cmeptHocTH, Covid-19 (BbzBanHblli SARS-CoV-2-0m)
mpeAcTaBisieT coboi rimobansHyto mpobiemy. 3adoneBanue Covid-19 MoxxeT ObITH CBSI3aHO CO
MHOTUMH (paKTOpamMH pHCKa, W3 KOTOPBIX OCOOEHHO CllelyeT OTMETHTh BO3pacT M CO-
MYTCTBYIOIIME 3a00JIeBaHUsI, KOTOPBIE MOTYT OBITH HENOCPEICTBEHHO CBSI3aHBI C TEYCHHUEM
pasButus 3a0oseBanus. CyniecTBYIOIINE UCCIIEAO0BAHUS [TOKA3bIBAIOT, 4To y nanueHTos ¢ Covid-
19 Hanu4uMe COIyTCTBYIONMMX 3a00JI€BaHUN CBS3aHO C MOBBINIEHHBIM PHCKOM HPOIPECCHPOBAHUS
3a0oneBanus. Mcxons U3 3TOro, LENBIO HALIErO MCCIICNOBAHUS OBUIO M3y4YEHHE COITYTCTBYIOIINX
3a0oneBaHnil y TaIMeHTOB, MHQHUIHUpoBaHHBEIX Covid-19-oM. MBI H3y4miIHM COIyTCTBYIOIIHE
3aboneBarns y 200 rocmHMTANM3NPOBAaHHBIX MAareHToB. [0 TaHHBIM HAMIET0 HCCIEIOBAaHUSA, Y
ManueHToB, WHGUIUPOoBaHHBIX Covid-19-oM, OBUIM BBISBIEHBI CIEIYIOIIHAE COMYTCTBYIOLIHE
3a0o0NeBaHMA: apTepualibHasl THIEPTEH3Us, CaxXxapHbIi anaber, 3a00JeBaHHA CEpACYHO-COCY-
oucToi cucrteMel. CiemyeT OTMETHTb, YTO IIOKa3aTelb PacHpPOCTPAHEHHOCTH COIYTCTBYIOIIUX
3a00JIeBaHUI pa3iIMueH B 3aBUCHMOCTH OT Noja. Yactora apTepualibHOM TMIIEPTEH3UH BBILIE Y
JKCHIIWH, 4Y€M Y MYXKYHH. Yrto kacaercs [ll/la6eTa, BBICOKHH MPOUCHT HHCYJIMH-3aBUCUMOI'O
nuabera Habmronaics y MyX4uH. OTHOCHTENIBHO OoJiee BBICOKMH IPOLEHT OXHMPEHUs / N30bI-
TOYHOM Macchl Tena HaOJIIoAaIcs Y )KEHCKOTO HaceleHHs, a Oosiee BHICOKMH NPOLEHT CepleyHO-
COCYIMCTHIX 3a00JIeBaHMIi HAOIIOAAIICS Y MY>KUHH 110 CPAaBHEHUIO C KEHITMHAMH.
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INTERRELATIONSHIPS BETWEEN THE RETICULAR NUCLEUS
OF THE THALAMUS AND BRAINSTEM STRUCTURES

Zakaria Nanobashvili', Irine Bilanishvili', Maia Barbakadze"’,
Irine Vashakidze’, Nadezhda Khizanishvili’

! Laboratory of Neurophysiology, I.Beritashvili Center for Experimental Bio-
medicine, Tbilisi, Georgia; 2 Teaching University “GEOMEDI”, Tbilisi, Georgia

The reticular nucleus of the thalamus (TRN) has attracted special attention among
diencephalic structures, which are specially related to the genesis of brain synchronization
electrical activity. Brain stem formations also appear to be able to change the activity of
other parts of the brain.The aim of this investigation was to study the mechanisms of the
relationship between TRN, mesencephalic reticular formation (MRF) and nucleus of the
solitary tract (NTS). For the first time it has been shown that: 1. TRN and MRF are
functionally interrelated and affect each other reciprocally — activation of TRN mainly
inhibits the activity of MRF neurons; 2. After functional exclusion of the neocortex the
suprathreshold stimulation of MRF evokes only the inhibition of TRN neurons; 3.
Stimulation of NTS led to the activation of TRN neurons. Moreover, when recording the
activity of TRN and MRF neurons with two microelectrodes, it was shown that, upon NTS
stimulation, deep inhibition of MRF neurons occurred in parallel with the activation of TRN
neurons.

Based on our results, it becomes possible to make some adjustments to the scheme of the
relationship between the synchronizing and desynchronizing structures when changing the
functional state of the brain and the place of TRN in this activity. This is even more
important for revealing the neurophysiological mechanisms of activity of the whole central
nervous system in both norm and/or disorder.

Keywords: Thalamus, brainstem, neuron, cats

A natural change in the functional state of the brain is due to changes in the nature of the
work of many important neurophysiological mechanisms, the substrates of which are
located at various levels of the central nervous system.The pattern of spontaneous activity
of neocortical neurons and neurons of many subcortical structures, the characteristics of
the correlation of the impulse activity of neighboring neurons within the population, the ratio of
the level of input and output signals in neurons of the thalamus, as well as the nature of
corticofugal influences on the subcortical structures change. When desynchronized electrical
activity of the brain changes to synchronized, whatever it may be due to the relationship
between the brainstem and diencephalic structures changes [3, 6, 12]. Elucidation of the
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relationship between these structures of the brain is the most important task of neurophysiology,
the solution of which will allow, on the one hand, to reveal the mechanisms of activity of
individual formations of the brain, and, on the other, the central nervous system, as a whole.

The reticular system, which includes not only the formation of the trunk and
diencephalon, but also the spinal cord [10] plays an extremely important role in the above
changes, and each link of this system bears a certain load in regulating the activity of
others, both as separate parts of the central nervous system, and in its activities in general.
Among the reticular structures, the reticular nucleus of the thalamus (TRN) deserves a
special attention. The TRN, because of its position between the other thalamic nuclei and
the neocortex, has attracted the attention of investigators for a long time [2, 4]. The TRN
forms a shell around the dorsal thalamus and consists of GABA (y-aminobutyric acid)-
ergic neurons [9], which provides a strong inhibitory input on thalamic relay cells. All
axons connecting thalamic nuclei and cortical areas send collaterals toTRN neurons in
both directions. TRN neurons areactivated by thalamo-cortical and cortico-thalamic
glutamate-ergic axons and axonal collaterals of thalamic or cortical cells, providing a
feedback or feed-forward inhibition, respectively, for thalamic relay neurons [11]. In
addition, the results of anatomical and physiological investigations have shown that the
TRN must play an important role in the origin of synchronous brain activity.

There is no doubt that brain stem formations are also capable of calibrating the activity of
other parts of the brain — the activating effect of the mesencephalic reticular formation
(MRF) on animal behavior and on the electrical activity of the brain is known [13]. In
experiments with transection of the brainstem, as well as electrophysiological methods, a
formation that affects the electrical activity of the brain and the behavior of the animal,
opposite to the activating effect of MRF, was found in the lower part of the brain stem [5].
Therefore, it seems appropriate to investigate the mechanisms of the relationship between
TRN and a number of other structures of the brainstem. Specifically, our study had the
following main objectives:we first tried to clarify the relationship between TRN, MRF
and NTS, and then — to elucidate the role of the neocortex in this regard.

METHODS

Acute experiments were carried out on adult cats (n = 8) weighing 2.5 to 3.0 kg. Housing
of, surgical manipulations with, and euthanasia of the animals were carried out in
accordance with the rules and standards accepted by the scientific community of the
European Union, legislation of Georgia, and the Committee on the care and use of
animals in the Center for Life Sciences of Georgia. Instructions of the administration of
the National Institutes of Health (Bethesda, USA) on the care and use of laboratory
animals (NIH Publication No. 88-2959) were also taken into account. According to
coordinates of the Reinoso-Suarez F. atlas [15], bipolar steel electrodes were inserted
under ether anesthesia into the TRN and MRF. The electrical stimulation of the TRN and
MRF were determined with a stimulator (S88, Grass, Quincy, MA, USA). After insertion
of the electrodes, the administration of ether was stopped and the animals were
immobilized by intravenous injection of tubocurarine and artificially ventilated. The
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experiments began 1.0-1.5 h after the administration of ether had ceased. Small doses of
pentobarbital (5 to 8 mg/kg) were additionally injected when necessary. All wound
surfaces were periodically treated with a 2% lidocaine solution. The experiments began
1.0-1.5 h after administration of ether had ceased. Unit responses both from MRF and
TRN were derived by glass (tip diameter 1.0 to 1.5uM; resistance about 10 MQ) or metal
microelectrodes (tip diameter 8 to 10uM). The glass microelectrodes were filled with
potassium or sodium citrate solution (3M). A microelectrode with a resistance between 15
and 35 MQ was usually used. In some experiments, unit activity was recorded
simultaneously from TRN and MRF. Simultaneous recordings were made extracellularly
in the MRF and TRN. In some experiments, a multilevel amplitude selector was used to
record the activity of neurons.The selector provided separate registration of neural
activity signals depending on their amplitude. In order to register the neuronal activity of
the TRN, the surface of the anterior suprasylvian gyrus and the white matter were
removed by suction until exposing the head of the caudate nucleus. The microelectrodes
were then lowered through the head of the caudate nucleus in order to reach the rostral
section of the TRN. The activity of the MRF neurons was recorded after aspiration of the
proper brain tissue over the colliculus superior of the brain. Functional temporary
deactivation of the frontal cortex was performed with chloroethyl, which was passed
through a thin nylon tube applied to the surface of a selected area of the neocortex. After
the end of the experiment, the animals were deeply anesthetized. Sites of localization of
the tips of the electrodes were coagulated (constant current 2 to 3 pA was passed during 1
min). The brain was taken off and fixed in a4% paraformaldehyde solution on phosphate
buffer. Localization of the electrode tips was verified in frontal slices.

RESULTS

We have previously shown that the threshold, high-frequency stimulation of MRF caused
inhibition of TRN neuron activity. It should be noted that rise in stimulation parameters
resulted in the enhancement of the recorded TRN neuron activity — occurred increase in
frequency of spike potentials [14]. It was assumed that the primary effect of MRF stimulation
appeared to be an inhibition of RNT neurons activity. As regards strengthening of TRN
neuronal activity, it must be stipulated by recruitment of the neocortex.This assumption
becomes clear when one accepts the results of other researchers that neocortical stimulation is
very effective in activating TRN neurons [7]. To test the above, in one of our series of
experiments, the effect of functional shutdown of the neocortex (by cooling with chloroethyl)
on the effects of TRN stimulation was investigated (Fig. 1).

The Figure shows that the registered neuron TRN is spontancously discharged by
asynchronous peak potentials (Fig. 1 a). Moderate stimulation of the MRF causes an
inhibition of the activity of the recorded neuron (Fig. 1, b). By increasing the strength of
the MRF stimulation, after the initial inhibition, the TRN neuron is activated (Fig. 1, c).

A further increase in the strength of stimulation (Fig. 1, d) causes a shortening of the
inhibitory phase of the TRN neuron response and its stronger activation against the
background of MRF stimulation.
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Fig. 1. Influence of functional deactivation of the neocortex on the activity of the TRN neuron
induced by stimulation of MRF. (a) spontaneous activity; (b — d) effects of pre-cooling stimulation
of MRF; (b) 30 uV, 60 mc; (c, d) 50 nuA, 60 mc; (e) effects of cooling of the neocortex on the
neuronal activity of TRN unduced by stimulation (50 pA, 60 mc) of the MRF; (f) effects of
stimulation (50 pA, 60 mc) of the MRF after the washing of neocortex with warm saline. The lines
indicate moments of stimulations
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Fig. 2. Influence of the TRN — (b, c) 25 pA, (c, d) 20 pA, on the activity of the neuron MRF (2)
and on the EEG of the neocortex (1).Activity of the neuron recorded by trigger. The dots indicate
moments of stimulations
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It should be noted that 30-40 seconds after the functional shutdown of the neocortex, the
same strong stimulation of the MRF no longer causes a relief of activity after inhibition of
the TRN neuron — discharges are blocked throughout the MRF stimulation (Fig. 1, e).
After the recovery (15-25 min) of the functional state of the neocortex (the cortex is
spilled with warm saline), the responses of the TRN neuron to the stimulation of the MRF
are also recovered (Fig. 1, f).

In a series of experiments, in which the effect of TRN on the activity of MRF neurons
was studied, it was shown that both single and rhythmic stimulation of the TRN caused
inhibition of the activity of 98 MRF neurons (72.5%) out of 135 registered. 28 (11.7%)
MRF neurons were excited, the rest of the neurons did not respond to TRN stimulation.
The result of one of these experiments is shown in Fig. 2.

The recorded MRF neuron spontaneously generates high-frequency tonic discharges (Fig.
2, a). A single TRN stimulation (Fig. 2, b, ¢) causes a slow rhythmic discharge of
aftereffect in the neocortex and a periodic inhibition of the activity of the recorded
neuron, which is expressed in the occurrence of silence pauses between rhythmic group
discharges.The same reactions occur in the recorded neuron MRF during the rhythmic
stimulation of the TRN (Fig. 2¢,d).

| (a) | (b)
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. _] 2 mvV
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Fig. 3. The relationship between neurons TRN (upper traces) and MRF (down traces). (a-d) effects
of stimulation (60 nA) of the frontal cortex. The dots indicate moments of stimulations
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The inhibitory effect of TRN neurons on MRF activity is clearly manifested when the
activity of neurons in these structures is simultaneously recorded by two microelectrodes.
When registering 24 pairs of neurons, it was shown that high-frequency activation of
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TRN neurons upon stimulation of the frontal cortex, in 54% is accompanied by inhibition
of the activity of MRF neurons. Fig. 3 (a, b) shows that a single stimulation of the frontal
cortex triggers TRN neuron response (upper trace) — high-frequency discharges occur. At
this time, a pause of silence (lower curve) is recorded in the MRF neuron followed by a
group discharge. It can be assumed that the inhibition of the activity of MRF neurons
upon activation of TRN neurons occurs by the emergence of inhibitory postsynaptic
potential (IPSP). This becomes apparent from the following fact. Fig.3 (c, d) shows that
during a high-frequency discharge of the TRN neuron caused by stimulation of the
neocortex, a positive focal potential wave appears in the MRF, which is believed [1] to
reflect the emergence of IPSP in neurons.
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Fig. 4. The effects of NTS stimulation (50 nA, 30 Hz) on the activity of the TRN (2) and MRF (3)
neurons. 1 — electroencephalogramm. The lines indicate moments of stimulations

Interestingly, activation of TRN neurons occurred not only during stimulation of the
neocortex, but also during stimulation of the synchronizing region of the medulla
oblongata — the region of the nucleus of the solitary tract (75% from 80 registered
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neurons). Fig. 4 shows a case when the activity of neurons TRN and MRF was recorded
simultaneously by two microelectrodes. The figure illustrates the change in the
spontaneous electrical activity of TRN and MRF neurons upon rhythmic stimulation of
the nucleus of the solitary tract (NTS). It can be seen that each time (Fig. 4, a — ¢)
stimulation of the NTS causes inhibition of the activity of the MRF neuron. At the same
time, the TRN neuron is activated at this time — high-frequency, continuous discharges
appear throughout the entire duration of the NTS stimulation.

DISCUSSION

The elucidation of interrelations between the brain stem and diencephalic structures of the
brain is an important problem of neurophysiology, solution of which might allow
revealing mechanisms of the workings of certain structures of the brain, on the one hand,
and an overall activity of the central nervous system, on the other. Our experiments have
shown that threshold stimulation of the MRF exerted an inhibitory influence on activity
of the TRN neurons, while suprathreshold stimulation induced their activation that must
be accounted for by recruitment of the neocortex. Stimulation of the neocortex induced
activation of the TRN neurons. At the same time, corticothalamic fibers that arise from
cerebral cortex, innervate neurons in the reticular nucleus of the thalamus and
thalamocortical relay neurons in the underlying thalamus [2, 4, 11, 13] are a powerful
influence in the generation of neuronal activity in thalamus and cortex. It was shown that
amplitudes of excitatory postsynaptic currents (EPSCs) evoked in TRN neurons by
minimal stimulation of cortico-thalamic fibers were 2.4 times larger than in relay
neurons, and quantal size of TRN EPSCs was 2.6 times greater. GluR4-receptor subunits
labeled at corticothalamic synapses on TRN neurons outnumbered those on relay cells by
3.7 times, providing a basis for differences in synaptic strength [7]. In our experiments, it
was shown that the stimulation of TRN, along with the appearance of rhythmic slow
waves in the electroencephalogram, caused inhibition of the activity of MRF neurons. It
can be assumed that stimulation of the TRN activates those MRF neurons that are
involved in the inhibition of most cells within the MRF. However, the possibility of direct
inhibition of the activity of MRF neurons by TRN neurons is not excluded. This
possibility is supported by the results of studies [8], which showed the presence of direct
connections between TRN neurons and brain stem regions, as well as the fact that TRN
neurons contain an inhibitory mediator GABA [5]. Whichever of these mechanisms
works during TRN stimulation, it is assumed that the inhibition of MRF neuronal activity
under the influence of TRN excitation occurs due to the onset of IPSP. The interaction
between these structures should be one of the mechanisms in the regulation of the normal
functioning of the brain; for example, in the conduction of afferent impulses, in
differentiation and modulation, in the concentration of attention, and in the regulation of
the sleep-wake cycle. In addition, the disorders of this relationship can lead to the
development of some pathological conditions (epilepsy, schizophrenia, disorders of
consciousness, etc.). This is evidenced by the fact that the new cortex also plays one of
the crucial roles in the relationship between the TRN and the brain stem structures. It can
be assumed that the action of TRN is regulated, on the one hand, by the structures of the
brain stem, and, on the other hand, by the activation of the neocortex
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B3AUMOOTHOIINEHUA MEXAY PETUKYJISAPHBIM SAAPOM TAJIAMYCA
U CTPYKTYPAMMU CTBOJIA TOJIOBHOI'O MO3I'A

3axapuii Hano6aweunu', Hpune bunanuweunu’', Maiia Bapbaxadze’”,
Hpune Bawakuose’, Haoencoa Xuzanumeunu'

1Ha60paTOpI/I}I Helipopusuonorun, M. beputamBuium — HEHTp  3KCIEPHUMEHTAIBHOM
ouomenuuuHbl, ToOowmucu, ['pysus; ? VyeGHbIi yausepcutrer “TEOMEJIN”, ToOumnucu,
I'py3us

PE3IOME

Peruxynsaproe simpo Ttamamyca (PAT) mpuBnekaer ocoboe BHUMaHHE CpeAd TUIHIE(PATBHBIX
CTPYKTYp, UMEIOLINX 0CO00E€ OTHOLICHUE K T'€HE3Y CHHXPOHH3ALUM 3JIEKTPUIECKOH aKTHBHOCTH
roioBHOro mosra. CTBOIOBBIE 00pa30BaHMsI FOJIOBHOTO MO3ra, MO-BHIMMOMY, TAKXK€ CHOCOOHBI
U3MEHATh aKTHMBHOCTb JPYTMX OTHENOB Mo3ra. Llenplo JaHHOTO HMCCIIENOBAaHUsSI OBUIO U3ydEHHUE
MexaHn3MoB B3aumocBsizu PAT ¢ me3zsHuedanbHol petukyisipHoit popmanueit (MP®D). Biepsrie
nokasaHo, uro: 1. PAT u MP® ¢yHKIMOHANEHO B3aMMOCBSI3aHbI M PELMIIPOKHO BIMSIOT APYT Ha
npyra — aktuBanust PAT nonasnsier, B OCHOBHOM, akTUBHOCTh HelipoHoB MP®; 2. Haanoporosas
crumyisinust MP® mocne (QyHKIMOHAIBHOTO BBIKIIOUEHHS! HEOKOPTEKCa IPHBOAWIA TOJIBKO K
TopMmokeHnto HelpoHoB PAT; 3. Crumynsums siapa conmtapaoro tpakra (SICT) mpuBommna k
akTuBauuu HelipoHoB PAT. bonee toro, npu peructpauuu aktuBHOCTH HedpoHoB PAT u MP®
IBYMSI MHKPOSJICKTPOIAMH ObUIO IOKa3aHO, 4ro mnpu ctumymsinnu SICT mapamiensHO C
axtuBanueil HeliporoB PAT npoucxoaut rimybokoe TopmoxeHnue HeiiponoB MP®. Ha ocHoBaHmH
MOJYYEHHBIX HAMH PE3yJIbTaTOB MOXHO BHECTH HEKOTOPBIE KOPPEKTHUBBI B CXEMY B3aMMO-
OTHOIIEHNH CHHXPOHU3UPYIOUINX U JECHHXPOHU3UPYIOUIUX CTPYKTYp IPH U3MEHEHUH (YHKIHO-
HaJIbHOTO COCTOSTHMSA TOJIOBHOTO Mo3ra u mecta PAT B 3ol nestenpHOCTH. DTO TEM Ooiiee BaXKHO
JUISl BBISIBJIGHUsI HEHPO(U3HOIOrHUECKUX MEXaHU3MOB JIESTEIbHOCTH BCEW LIEHTPAIBLHON HEPBHOM
CHCTEMBI KaKk B HOpME, TaK M/WJIN TIPH NaTOJIOTHH.
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EFFECTS OF LOW DOSES OF RADON CONTAINED IN TSKALTUBO
WATER ON CHANGES IN BRAIN BIOCHEMICAL CORRELATES
IN KRUSHINSKY-MOLODKINA (KM) RATS WITH EPILEPSY

Marina Nikolaishvili, Zakaria Nanobashvili, Nodar Mitagvaria,
Gvantsa Chkadua, Ekaterine Nozadze, Irine Bilanishvili

Iv. Beritashvili Center for Experimental Biomedicine, Tbilisi, Georgia

Elucidation of the mechanism of radon action on antioxidant processes requires an ad-
ditional research, however, based on the results of the experiment, it can be concluded that
studies conducted on experimental animals have shown that the phenomenon of hormesis
develops when water is inhaled from water, which regulates oxidative processes in the brain
by activating antioxidants, which is manifested by the reduction of existing epileptic seizures
and is manifested in quantitative changes in biogenic amines, amino acid activation,
Na"/K'ATPase and specific glutaminergic neurons of the "attack center" of the hypo-
thalamus. Inhalation of Tskhaltubo water can be considered as a method of treatment with
an anticonvulsant effect proven by the experimental studies.

Keywords: Biogenic amines, amino acids, Na'/K'-ATPase, oxidative processes

An important role in the theory of epileptogenesis is also assigned to the membrane
theory: the trigger factor [20]. Neuronal epilepsy is caused by structural changes in the
neuronal membrane, including synapses, leading to the inactivation of ion pumps and
abnormal overactivity of ion channels. Changes in glucose metabolism with a deficiency
in the action of Na'/K'-ATPase, which, as mentioned above, is associated with neuronal
hyperactivity. This is one of the leading mechanisms for reducing the concentration of
extracellular K™ accumulated after seizure activity. Low activity of Na"/K'-ATPase is
associated with the development of epileptic seizures [6, 13, 22]. In addition, the activity
of Na'/K"-ATPase decreases within a few minutes after transient focal ischemia in the rat
cortex and hippocampus, as well as in an experimental model of brain injury. Altered ion
homeostasis may also partly explain the interaction between seizure activity and
hypoglycemia. In this regard, one of the reasons for the development of epilepsy can be
considered as a change in the deficiency of glucose metabolism during oxidative stress
and ongoing processes involving Na'/K'-ATPase [2,13, 21, 22].

A critical feature of all audiogenic seizure (AGS) models is the reduction in neural
activity in the auditory pathways due to deafness during development. The initiation and
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intensification of AGS activity depends on increased excitability of the auditory system,
especially the inferior colliculi (IC), where bilateral lesions eliminate AGS. GABAergic
and glutaminergic mechanisms play a critical role in AGS, as in temporal models of
epilepsy, and are involved in the modulatory and efferent systems, including the superior
colliculus, substantia nigra, basal ganglia, and reticular formation structures. The
catecholamine and indolamine systems also affect the severity of AGS. AGS models are
useful for elucidating the underlying mechanisms of formation and manifestation of
generalized epileptic behavior and evaluating the effectiveness of modern treatment
strategies, such as anticonvulsants [1, 4, 6, 14, 15, 17].

Our modern strategy, which is shown in the study, is applying the radon-containing waters of
Tskhaltubo against epileptic seizures. We believe that the action of low doses of radon can have
a significant and positive effect on patients with epilepsy (hormesis). As is known [9], glutamate
and GABA are key neurotransmitters in the pathophysiology of epileptic seizures, which are
potent modulators of these classical neurotransmitters, or by changing their release, or regulating
their effects at the receptor level, and, therefore, can affect the balance between inhibition and
excitation. Neuropeptides also modulate monoaminergic transmissions, such as dopamine and
serotonin, and thus, can alter excitability, as well [4, 7, 8].

Regarding biogenic amines, dopamine is an amine formed by the precursor chemical L-
DOPA, which is synthesized in the brain and kidneys [4, 11, 18]. Although the dopamine
receptor is a type of G-protein coupled receptor, it can also act through mechanisms, such
as ion channel interactions. The released NE then binds to the appropriate receptor,
enabling synaptic transmission. These receptors are classified as G protein-coupled
receptors with inhibitory or stimulatory effects.

NE plays an anticonvulsant role in epilepsy. In addition, a decrease in NE has been
associated with increased susceptibility to the absence of epileptic seizures and/or
audiogenic seizures and neuronal damage to limbic regions [16, 18, 19, 28]. The fact that
NE mediates synaptically mediated excitability via modulation of ion channel
conductance or mediated GABAergic and glutamatergic transmission may help explain
its role in epilepsy.

5-HT2A/2C activation. It is believed that the 5-HT receptor improves memory functions
by increasing the release of glutamate and acetylcholine (ACh) in the prefrontal cortex
and hippocampus [14, 16]. The ability of 5-HT receptors to modulate these neuro-
transmitters and related ion channels has shown that 5-HT can activate various pathways
in the underlying mechanism of epilepsy.

In order to assess the antioxidant status in epilepsy, measurement of the sulthydryl group
(-SH) in the brain tissue, markers of oxidative stress, which prevent the development of
brain disorders associated with peroxidation reactions, are used [16]. As part of a translational
pilot clinical study, the aim of this research is to study the positive effects of radon therapy on
epileptic seizures in the Krushinsky-Molodkina rat strain, namely the use of low doses of radon
(inhalation technique) to obtain an anticonvulsant effect in experimental animals.
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The uniqueness and novelty of the research lie in the study of the effect of radon
inhalation on experimental models of epilepsy in the localization of epileptic foci in the
hippocampus (audiogenic staining of rats according to the Krushinsky-Molodkina-KM).
We chose inhalation because it is a more direct method of using radon. However, this is
rather an advantage, because we were able to measure a dose of radon that was within the
therapeutic range of 1 NC, 37 bq [2, 3, 6, 11]. We decided to study the effect of inhalation
of radon on oxidative stress, namely, the changes in oxidative markers in both serum and
in the brain of rats (SH group), the activity of Na'/K'-ATPase, glutamate — gamma-
aminobutyric acid (GABA), which performs the opposite role of an inhibitory neuro-
transmitter, moreover, quantitative changes in biogenic amines, and beta-endorphins,
before the radon therapy during epilepsy and after 3 months with the radon inhalations.

MATERIAL AND METHODS

Rats with body mass of 200-250 g were housed under the standard laboratory conditions
with a “12 h light — 12 h dark” cycle, constant temperature — 22°C = 2°C, and water and
food ad libitum. Animal care and handling throughout the experimental procedures were
in accordance with the European Community Council Directive of 24 November 1986
(86/609/EEC). Use of the animals in the experiments, animal care, and post-experimental
euthanasia were performed in a strict adherence to the officially adopted rules for animal
use and care in biological laboratories [5].

24-month Krushinsky-Molodkina (KM) male rats were used in our experiment. They
were predisposed to audiogenic epilepsy (seizures in response to a strong sound). Rapid
(5-7 sec.) development of clonic-tonic seizures and the development of postictal catalepsy
are characteristic of KM rats [10, 13, 14, 17].

Epileptic seizures. Genetically seizure-determined Krushinsky-Molodkina (KM) rats were
placed in an audiogenic stimulation chamber. The chamber represented 60 x 60 x 60 cm
plexiglass box, in the upper part of which a standard wall bell was attached. The animal was in
the chamber and an audiogenic stimulus was delivered to it. A high pitch sound stimulus was
presented to rats (bell intensity 110 dB, time 60 sec), in response to which they developed
seizure reactions. Motor components of seizure activity were estimated by a slightly modified
Jobe [8] scale: 0 — fear reaction; 1- facial muscle clonus; 2 — head tremble, jaw myoclonus; 3 —
wild run, forepaw myoclonus; 4 — myoclonus of fore- and hindpaws, fall on a side; 5 — clonus of
the fore paws, skeletal muscle rigidity, ataxia, asphyxia. The mentioned KM line rats fall into
two sublines: a) animals, which, in response to a high pitch sound stimulus, develop fear
reaction and facial muscle clonus — conventionally referred to as the first subline, and b) animals
developing fear and wild run to sound stimulus followed by clonic-tonic behavioral seizures —
conventionally referred to as the second subline. For induction of epileptic seizures, we used an
audiogenic signal before the study, to which the experimental animal responded with cramps. In
particular, the trigger caused the development of myoclonic seizures with “limbic” localization.
Long-term (15 min) exposure of KM rats to the action of sound, according to a special scheme
with alternating 10 s periods of strong and weak sound causes cerebral circulation disorders in
them, externally manifested in the form of paresis and paralysis of the limbs. On the 10th day



58

and 3 months assessment of epileptic seizure with trigger — sound in BK rats was per-
formed [10, 14, 19]. Amino acids and biogenic amines were determined using ELISA kits.

Brain synaptic membrane fraction obtained from the adult albino rats of both sexes is
served as an investigation material. The synaptic membrane fraction is obtained by means
of differential centrifugation at 0.9-1.2 M concentration gradients of sucrose, according to
De Robertis and Wittaker’s recommendations. Na" K'-ATPase activity is measured as a
sensitive part of a total ATPase activity. The total ATPase incubation medium contained
140 mM NaCl, 5 mMKCI and 50 mM Tris-HCI buffer at pH 7.7. Control was carried out
under the following conditions: 1 mM ouabain, 145 mM KCI, and 50 mM Tris-HCI
buffer at pH 7.7. Na" K'-ATPase activity is calculated by the difference between these
two assays. Samples are incubated at 37°C for 15 min. The ATPase activity is calculated
according to the inorganic phosphorus (Pi) amount (per mg protein and per hour)
resulting from the enzyme-induced ATP hydrolysis. Inorganic phosphorus is evaluated
calorimetrically by using the modified Fiske-Subbarow and Kazanov-Maslova method.
Protein concentration is assessed by the Lowry method [6, 13, 24].

Sulf-groups [10, 23]. Cysteine thiols and their oxidized disulfide analogs are carefully
balanced to maintain redox homeostasis in various cellular compartments. In this review,
we discuss the role of protein thiols as scavengers of hydrogen peroxide in antioxidant
enzymes, using thiol peroxidases to illustrate how thiols of the protein non-protein thiol
group contribute to the transmission of redox signals, we will provide an overview of a
diverse set of small molecular weight thiols [10, 23]. Determination was performed using
the ELISA kit [18, 19, 21-23].

Radon measurement. in the Tskhaltubo spa center, where natural mineral water is used,
we measured radon radioactivity in water, which was 37 Becquerel (Bq) in 1 m® (37
Bg/m’) [15, 22, 23, 28].

Radon inhalation procedures. we placed 10 experimental animals (KM rats) in
Tskaltubo mineral water spa’s sauna (experimental group). Mineral water temperature
was 36°C, and humidity — 90%. A control group of 10 KM rats was placed in another spa
center’s sauna, where 36°C mineral water (without radon) was delivered via inhalation.
Humidity in this spa center's experimental room was 90%. None (experimental and
control groups of rats) of the animals took a bath, they were just in two different saunas
and living in the same conditions. Inhalation was administered through the nose for 10
minutes, once a day, in conditions of high humidity (about 90%) for 10 days. After each
procedure of inhalation, the rats were placed in a vivarium and given food and water [3,
14, 16].

Laboratory examination: In order to study the physiological changes, caused by
inhalation of Tskhaltubo water on an oxidative level, which prevents the development of
brain disorders associated with peroxidation reactions, we have measured the con-
centrations of free radicals (d-ROMs) — reactive oxygen metabolites in the blood plasma
of rats, using a photometric test, as well as the concentration of hydroperoxides (ROOH)
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in the brain tissue has been measured, which gives us a pro-oxidant status of the tissue.
Hydroperoxides, also called reactive oxygen metabolites (ROM), are formed during an
oxidative attack when reactive oxygen species (ROS) react with various organic
substrates (e.g., carbohydrates, lipids, amino acids, proteins, nucleotides, etc.).

To assess the antioxidant capacity of plasma, we used the PAT (Antioxidant Con-
centration Test) by measuring ferric reduction ability, and to evaluate the effectiveness of
antioxidants, we determined the OSI (Oxidative Stress Index) and the OBRI (Oxidation
Balance Risk Index).All named measurements were provided by means of Photometric
Analytical System FRAS 5 (H&D, Parma, Italy) [3,14, 17].

RESULTS

On the 10th day after inhalation of low doses (37 Bq/m®) (Table 1 and Fig. 1), the latent
period before attacks and the pauses between attacks significantly increased (p < 0.05) in
the group of radon irradiation, compared to control.

Table 1
The effect of radon inhalation on the epileptic seizure in rats
on the 10th day and 3 months after the inhalation
Hidden The first wild The duration of Duration of
. C Pause . . .
period jogging (min.) the second wild tonic-clonic
(sec.) duration (sec.) ) jogging (sec.) seizures (sec.)
Before exposure
to radon (p<0.05) 13+1.1 11+1.1 5+£0.2 60+ 1.8 79+ 1.9
10 days after
radon exposure 18+1.3 1.5+0.1 36+£2.2 35+1.1 2+0.1
(p<0.05)
2-3 months
after inhalation 5+14 5+£0.1 30+1.1 7+1.1 1+£0.1
(p<0.05)

The latency period before inhalation of radon in rats with epilepsy was 13 + 1.1, and on
the 10th day after inhalation of Tskhaltubo randomized water, the latency period
increased up to 18 + 1.3 seconds, and 3 months after the inhalations it increased up to
10 £ 1.4, respectively. The duration of the first and second jumps after the trigger reduced
in the group of rats receiving radon inhalation on the 10th day was 1.5+ 0.1, and 3
months after inhalations — 1.1 £ 0.1 (p <0.05). In all groups, the second wild jogging
started later and continued in the control group (60 + 1.8), on the 10th day after radon
exposure — 35+ 1.1, and 3 months after radon inhalation it was only 20+ 1.1. As for
tonic-clonic seizures in control, they lasted — 79+ 1.9, on the 10th day after radon
inhalation — 2+ 0.1, and on the 3rd month after radon inhalation, 90% of seizures
disappeared [1, 10, 14, 24].
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Fig. 1. The effect of radon inhalation on the epileptic seizure in rats on the 10th day and 3 months

after inhalation

Table 2
Oxidative stress in epileptic rats
R D-ROMs OSI
Epileptic rats FAST U carr- PAT OBRI REDOX
5254367 | 2765+585 1953203 4523
Control . o Oxidative status is at | Oxidative status
Free radicals, Antioxidants . . .
very high There is a deficit | 2 dqngerous level in 1nd.e).< is on the
relation to cholesterol critical edge
Steam control 301+2.27 2844+5.75 1.25+0.2 42422
Normal range | Slight deficiency Normal Normal
10th day after 257+1.12 2350+2.92 0.96+0.001 3142.2
radon exposure | Normalrange | Normal value Normal Normal
3 months after 259+1.13 23244282 0.8+0.001 33,2+2.1
inhalation Normal range | Normal value Normal Normal

From the data presented in Table 2, we can see the following. Study of dROM in
genetically epileptic Krushinsky-Molodkin rats before exposure to radon showed that 10
days and 3 months after inhalation, dROM, PAT, OBRI and OSI were within the normal
range, but it should be noted that after 3 months the above data decreased even more and
turned out to be exactly within the normal range, which was reflected in the behavior rats,
and 80% of the rats did not have tonic-clonic seizures.
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Fig. 2. Oxidative stress in epileptic rats on the 10™ day and 2-3 months after inhalation
Definition of sulfhydryl groups

From the literature it is known that protein cysteine thiols respond to the cellular redox
state. They can oxidize and inhibit thiol-proteins and enzymes and therefore have
antioxidant action. In particular, when oxidants increase in the cell, thiol-disulfide is
involved in redox regulation. These redox-sensitive mechanisms are involved in various
changes in redox including cell hypoxia. Under hypoxic conditions, the concentration of
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thiols decreases. This is due to the association of metabolites produced during the re-
covery of hypoxia with glutathione (GSH), a cellular non-protein thiol (NPSH). That is,
the metabolites react with GSH instead of oxygen. When cellular thiols are depleted,
peroxide is produced [7, 9, 12] and excessive oxidative stress leads to cell death. Within
the frames of our study, we examined the quantitative variation of non-protein and total
sulthydryl groups [18, 21, 22]. On the 10th day and 3 months after radon inhalations, we
determined the concentration of non-protein and total SH groups in the rat brain (Table 3,
Fig. 3).

Table 3

Non-protein and common sulfhydryl groups 10th day and 2-3 months
after inhalation

Control 10th day after radon 3 months after
inhalation radon inhalation
Non-protein sulthydryl groups 1.04 £ 0,121 1.72 £ 0,107** 1.794 0,109%*
Common sulfhydryl groups 35.01 £ 1.23 40.16 £ 1.44%* 39.46+ 143**
Note: **P<0.05. n=28 (14 in each group)
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Fig. 3. Sulfhydryl amount (mcg/g in the brain), (p<0.05) in the control and experimental rat
groups on the 10th day and 2-3 months after inhalation

In a study of non-protein SH-groups, we found that on the 10th day it became
1.72 £ 0.107**. As for the total sulthydryl groups, on the 10th day, compared with the
control, on the 3rd month after radon inhalation, it increased statistically and became
40.16 £ 1.44** (control — 35.01 £ 1.23), respectively, also had higher concentrations
compared to the control group (39.46 £1.43) and (35.01 £ 1.23), respectively, which
indicated an increase in protein concentration and the number of sulthydryl groups, on the
3rd month after radon inhalation, compared to the control group performing inhalations
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with ordinary mineral water. We see the effect of radon inhalation on physiological
processes, which acts as an activator or inhibitor of certain neurotransmitters [7,13,20]. In
view of the foregoing, it can be said that the exposure to radon regulates oxidative stress,
the clinical manifestation of which may be a decrease in epileptic seizures, which is
confirmed by the studies. Considering that audiogenic epileptic seizures begin
immediately after the bell and last several minutes before Tskhaltubo water inhalation in
experimental rats, as shown in Fig. 3, the duration of epileptic seizures does not exceed 2
seconds after the inhalation with Tskhaltubo water on the 10th day, and three months
after it, no audiogenic convulsions have also been manifested. Na-K ATPase, which is
active in animals, is known to consume large amounts of ATP.

At present, there is no doubt that the energy and transmitter processes in brain tissues are
interconnected. Therefore, ATP (adenosine triphosphate) is a powerful source of energy,
along with the fact that it interacts with the glutamine system, the links of which, in turn,
are glutamate (excitatory transmitter) and GABA (inhibitory). Naturally, the recovery
processes are disrupted in terms of consumption. In accordance with the previously
discovered concepts of the occurrence of paroxysmal shift depolarization (PDS),
disturbances in neurophysiological events are associated with disturbances in ionic,
transient energy processes.

Thus, the concept of the emergence of a neuron in the membrane allows for a primary
violation in the membrane or the possibility that, as a result, is associated with
insufficiency of the potassium-sodium pump, increased membrane permeability and
increased expansion to depolarization, and, consequently, excessive excitability of the
neuron, The development of changes in the environment, neurons increase in MPD,
dysregulation of the concentration of electrolytes or transmitters, or both. Therefore, we
decided to study the activity of Na',K'-ATPase 3 months after radon inhalation.

Changes in glucose metabolism deficiency under the action of Na'K'-ATPase are
associated with neuronal hyperactivity. This is one of the leading mechanisms for
reducing the concentration of extracellular K~ accumulated after seizure activity. Low
activity of Na"/K'-ATPase is associated with the development of epileptic seizures. In
addition, the activity of Na'/K'-ATPase decreased within a few minutes after transient
focal ischemia in rats cerebral cortex and hippocampus, as well as in an experimental
model of brain injury. Altered ion homeostasis may also partly explain the interaction
between seizure activity and hypoglycemia [5, 9].

As can be seen from Table 4, on the 10th day after inhalation, an increase in Na'/K'-
ATPase is observed [6, 19]. In the following experiments, Na'/K'-ATPase activity was
studied on the 10th day and 2-3 months after radon inhalation. As can be seen from Table
4, Na'/K'-ATPase activity on the 10th day after radon inhalation increased by 72%, and
after 3 months — by 125.6% (increased by 25.6%, as compared to control), which again
shows that 2-3 after inhalation with radon — by 77% (decreased by 23%, as compared to
control) (Table 4). In Tskaltubo, oxidative stress decreases and remains within the normal
range.
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Table 4

Na'/K'-ATPase activity

Examination rat Na'/K'-ATPase activity %
control 11,68 £0,34 100%
. . 125.6%
+ .
after radon inhalation 14.67+0.68 (increased by 25.6 % compared to control)
after radon inhalation 8.99 + 0.92 77%
(Who had a seizure) ’ ’ (decreased by 23% compared to control)

Na'/K*-ATP [Mg®'] = [ATPf]=0.31 mM, [MgATP]=1.69 mM

The activity of Na'/K'-ATPase is manifested in a decrease in the first and second wild
runs of animals, including an increase in the pause and a decrease in clonic-tonic
convulsions after 3 months, and on the 10th day it sharply decreases and remains within
2 + 1.1 seconds, and after 3 months — 1 + 1.1 (Fig. 4 and 5).

20
15 -
w
o
E
o° 10 4
£
=
-
> 5

0

control after radon inhalation

Fig. 4. Rat brain plasma membrane Na'/K ™-ATPase activity. Reaction medium: [MgATP]=1.69
mM; [ATP]=[Mg*]=0.31 mM (MgATP - substrate)

Table 4 shows that there is a clear change in the level of amino acids — namely, compared
with the control, there is a decrease in the blood plasma of proline, methionine, tyrosine,
glutamic acid, aspartic acid, glycine causing an "inhibitory" effect on neurons, an increase
in the concentration in neurons "exciting" amino acids, such as glutamic acid, and
increased GABA concentrations. Glycine also binds to specific NMDA receptor sites and
thus elicits sensations through the excitatory neurotransmitters glutamate and aspartate.
The NMDA receptor is thought to play an important role in a wide range of nervous
system functions, including neuronal migration, synapse formation, learning, and
memory. In addition, it is involved in oxcitotoxic neuronal death, which occurs in various
acute and chronic neurological disorders [2, 23, 27].
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Fig. 5. Rat brain plasma membrane Na'/K-ATPase activity. Reaction medium: [MgATP]=1.69 mM;
[ATP{]=[Mg*]=0.31 mM (MgATP — substrate)

Experimental and clinical data evidence that disorders of neurotransmission (primarily
glutamate and GABAergic) may be the primary pathogenetic mechanisms for the
development of epilepsy. At the same time, the formation of an epileptic focus (EO)
and/or generalized epileptic activity with transformation into epileptic seizures (EP) is
associated primarily with the phenomenon of “disinhibition” of neurons.

GABA contributes to the preservation of the structural and functional organization of bio-
membranes, the transport of neurotransmitters, and the improvement of synaptic
transmission; it increases the content of dopamine in the brain; it causes an increase in the
compensatory activity of aerobic glycolysis and a decrease in the degree of inhibition of
oxidative processes in the Krebs cycle under hypoxic conditions with an increase in the
content of ATP, creatine phosphate and activation of energy-synthesizing functions of
mitochondria, stabilization of cell membranes [22, 26, 28] (Table 5).

While excitatory neurotransmitters stimulate the potential for neuronal activity, inhibitory
neurotransmitters such as GABA inhibit neurons, reduce their activation, and reduce the
corresponding activity in the central nervous system. We see that inhalation of radon
leads to an increase in the amount of GABA, and when the action potential reaches the
end of the axon of the GABAergic neuron, GABA is released into the synaptic cleft,
where it binds to postsynaptic receptors that open chloride ion channels.

The action of GABA on receptors is the penetration of negatively charged chloride ions
into the receptor neuron, which becomes more negative inside the cell membrane. In this
case, the probability of activating the action potential is much less. It all goes on in
milliseconds, then GABA slowly breaks down at the receptor so that inhibition continues.
However, this inhibitory effect is manifested in the brain in combination with GABA.
Drugs with anticonvulsant effects can cause increase the postsynaptic action of GABA

(Fig. 6).
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Table 5
The level of amino acids in the hippocampus,
5 months after inhalation of radon (mikg/ ml)
Amino acids Epilepsy B Epilepsy + radon C
in plasma Control A (A-B) (B-C)
Glutamic acid 0.085 + 0.002 0.098 + 0.002** 0.055 +£0.001**
Glycine 0.098 £0.001 | 0.048 +0.003*** 0.089 +0.001**
GABA 0.122 +£0.02 0.128 £ 0.020 136 £ 0.01*
Tryptophan 0.084 +0.001 0064 £ 0.001** 0.083 + 0004 ***
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Fig. 6. 2-3 months after inhalation of radon, the level of amino acids and biogenic amine in the
hippocampus (mcg/ml)

It should be emphasized again that the glutamine system produces the most important
mediators for the brain tissue, such as GABA (glutamic acid — a precursor of GABA) and
glutamate (formed during the transamination of GABA). The latter plays the role of an
excitatory mediator. This increases the permeability of the membrane for potassium ions.
It is not difficult to imagine that disturbances in the glutamine system can lead to a
variety of disorders — electrolyte, metabolic, and transmitter, contributing to the
epileptization of neurons. Apparently, this is precisely what can explain the decrease in
oxygenation of the brain tissue, the increase in residual and glucose oxidation of venous
blood, and the increase in the content of lactate and pyruvate in the blood, i.c., signs of
disruption of redox processes and carbohydrate metabolism in the brain.

The effect of radon is also expressed in the activation of the amino acid deamination
reaction, during which ammonia and keto acids are formed, which are included in the
citric acid cycle. As a result, the carbon skeleton is consumed as an energy material, and
ammonia is neutralized by the synthesis of glutamine or urea [4, 18, 22, 23, 25, 28].
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Deamination of amino acids under the effect of radon reduces and normalizes the SA
fund, which is necessary for the implementation of certain behavioral acts, which takes
place 2-3 months after radon inhalation. It regulates these processes leading to an increase
in the amount of GABA and a decrease in glutamate (Table 6).

Table 6

2-3 months after inhalation of radon, the level of biogenic amine and ratio of
catecholamines to serotonin in the hippocampus (mkg/ ml)

Biogenic amines Epilepsy B Epilepsy + radon C
in plasma Control A A-B (B-O)
Dopamine 0.867 £ 0.01 0.488 £0.011* 0.465 £ 0.009**
Noradrenaline 0.639 +0.01 0.658 +0.024** 0.645 £ 0.012%**
Adrenaline 0.08 =0.002 0.071 £ 0.005* 0.087 £ 0.003**
Serotonin 0.429 +£0.01 0.352+0.01* 0.430 £ 0021**
1.489 £ 0.024 1.869 £ 0.056 o
NA/CT P<0.001 P<0.001 1.5%0.068
2.0209 +0.013 1.386 £ 0.032 s
DA/CT P<0.001 P<0.001 1.081 +0.042
2.66 +0.038 2.044 £ 0.067 sk
NA+DA/CT P<0.001 P<0.001 1.726 £ 0.071

As for biogenic amines, dopamine markedly regulates neuronal excitability in the dentate
gyrus [5], as well as other areas of the limbic system [3, 16, 22] through D1-like and D2-
like signaling pathways. The liberated NE then binds to the appropriate receptors for
synaptic transmission. These receptors are classified as G protein-coupled receptors with
inhibitory or stimulatory effects. NE plays an anticonvulsant role in epilepsy. In addition,
a decrease in NE has been associated with increased susceptibility to the absence of
epileptic seizures and/or audiogenic seizures and neuronal damage to limbic regions [18,
25-27]. The fact that NE mediates synaptically mediated excitability through modulation
of ion channel conductance or indirectly through GABAergic and, in addition, the
glutamatergic transmission may help explain its role in epilepsy [20, 24, 26, 27].

Positive 5-HT levels are elevated after generalized seizures compared to pre-interictal
levels. This relationship between levels of 5-HT in nervous system tissue suggested that
5-HT may play an important role in episodes [18, 19]. On the other hand, the inverse
correlation between interictal serum 5-HT levels and the time of observation of postictal
generalized EEG suppression suggests an important relationship between interictal serum
5-HT levels and 5-HT (Fig. 7).

We find that the ratio of norepinephrine to serotonin, which is much higher than that of
dopamine to serotonin, and that of catecholamines to serotonin is even greater than that of
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individual catecholamines to serotonin, is of great importance. It is their ratio, which
allows us to think that what matters here is not the increase or decrease in the number of
any catecholamines, but the ratio between them, which gives us a cascade of epileptic
seizures.
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Fig. 7. Ratio of catecholamines to serotonin

Seizure activity is partially regulated by inhibitory neuronal processes and
catecholamines, DA and NE, which act as central seizure suppressors. These results
indicate that NE may reduce CNS susceptibility to epileptiform events.

DISCUSSION

As our study showed, the dysfunction of the so-called glutamatergic system plays a
special role in the development of audiogenic epilepsy, and it also regulates many
processes in the brain. Glutamic acid (Glu) is the main excitatory neurotransmitter. By
enhancing the conduction of a nerve impulse from neuron to neuron in our brain,
glutamate is involved in such mental functions as learning and memory, vision, hearing,
and movement. A constant companion of glutamate is gamma-aminobutyric acid
(GABA), which plays the opposite role of an inhibitory neurotransmitter. Insufficient
activity of GABAergic neurons, as well as an imbalance of Glu and GABA, can cause
epilepsy. In rats with audiogenic epilepsy at the height of the seizure, the levels of
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important neurochemical indicators of brain activity clearly change, and in the KM rats,
there are deviations in the background levels of a number of neurotransmitters [10, 19, 23].

Monoamines are the major neuromodulatory system in the central nervous system, and
the overwhelming evidence accumulated over the last 30 years has also established their
crucial role in epilepsy [2,5-7, 13]. Beta-endorphins cause an increase in prolactin
secretion and an increase in insulin levels, which, in turn, leads to the development of
seizures in the excitatory and inhibitory processes of glutamate and GABA [1, 2, 4].

The involvement of the monoamine system in the pathogenesis of epilepsy suggests that
depression, bipolar disorder, and other neuropsychiatric disorders classically associated
with monoamine dysfunction may increase the risk of seizures [14].

Thus, as a result of epilepsy in rats, a certain change in the level of individual amino acids
is observed in the nervous tissue, which itself or through derivatives affects the functional
state of the central nervous system, the level of GABA, and glycine increases. It is accompanied
by a decrease in the level of serotonin, which is manifested by a decrease in glutamate and
aspartate in the nervous tissue with a parallel decrease in GABA and glycine.

A significant change in the qualitative ratio of the amino acid composition, followed by a
change in the balance of functionally opposite mediators, the pathogenetic significance of
which is the regulation of the functional activity of the central nervous system, is of great
importance. In the nervous tissue, there is a decrease in the level of serotonin. The ratio of
the levels of dopamine and norepinephrine to serotonin revealed a significant increase in
this indicator, which convincingly indicates a decrease in the relative amount of
serotonin, i.e. there is a pronounced activation of the kynurenine pathway of tryptophan
metabolism, which leads to an imbalance of functional processes.

Deviation from the optimal level and the ratio of biogenic amines and free amino acids,
caused by biochemical and physiological processes, is directly or indirectly related to the
implementation of behavioral acts. The change in the level of amino acids and their
derivatives is one of the most important causes of multiple pathologies, which manifests
itself not only in the dysfunction of the nervous system but also contributes to the
development of epileptic seizures and a number of nervous and mental disorders [5,7].

In this aspect, radon deserves a special attention. In recent years, there have been trends in the
study of natural substrates (traditional medicine) and their discussion in the modern scientific
and practical context around the world. Because such methods are characterized by fewer side
effects and, therefore, if chronic use is necessary, they cause less harm to a person. The method
of treatment with Tskhaltubo water is a type of drug that has passed the basic phase of research
on experimental models of epilepsy, which corresponds to the experimental research phase
defined for studying the effectiveness of drug methodologies [14, 15, 16, 17, 19].

The exposure to radon contributed to a certain regulation of the changes caused by
epileptic seizures. In the group of rats treated with radon inhalations, there is a decrease in
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glutamate and aspartate, which is accompanied by an increase in GABA and glycine,
which helps to optimize the ratio of activating/inhibiting amino acids. Obviously, a
change in the balance of functionally opposite mediators contributes to the process of
regulating metabolic shifts. The above problems in epilepsy, the effect of radon inhalation
on the level of individual biochemical constants of the body, and, the holistic behavior of
animals requires further study [20].

Meanwhile, according to the modern data [12], epileptic seizures are largely associated
with the primary violation of the functional processes of the CNS, including primary
cerebrovascular disorders [9]. In this regard, the study of epileptic seizures against the
background of radon inhalation may be of practical importance.

The data obtained indicate that a decrease in oxidative stress after a certain time after
radon inhalation is due not only to residual effects of organic changes in brain structures
associated with the organization of behavior, in particular, specific glutaminergic neurons
of the “attack center” of the hypothalamus [22], but also with activation of the entire
adaptive-compensatory system.

The clarification of these issues will deepen the modern understanding of epileptic
seizures and the effect of radon inhalation on neurochemical correlates and dysfunction of
the nervous system of animals.

CONCLUSION

Further research is needed to elucidate the mechanism of radon effect on the antioxidant
processes but based on the results of the experiment, it can be concluded the following: the
studies on experimental animals have shown that inhaling Tskhaltubo water develops hormesis,
which regulates oxidative processes in the brain due to the activation of antioxidants. This is
expressed in a decrease in existing epileptic seizures and is expressed in the activation of
Na'/K"-ATPase and specific glutaminergic neurons of the “attack center’ of the hypothalamus,
but also with the activation of the entire adaptive-compensatory system.

Inhalation of Tskhaltubo water can be considered as a method of treatment with an
anticonvulsant effect confirmed by the experimental studies.
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PE3IOME

Jnst BBUICHEHMSI MeXaHW3Ma JEHCTBHUS pajJoHa Ha aHTHOKCHAAHTHBIE IPOLECCHl HEOOXOIMMBI
JaJIbHEHIe MCCIeOBaHusl, HO MO pe3ylbTaTaM HAIIUX JKCIEPUMEHTOB MOXHO CHAENaTh Clle-
JyIollee 3aKIIOYCHHUE: MCCIICAOBAHUS Ha 3KCIEPUMEHTAIBHBIX JKUBOTHBIX (TOJIOBHOW MO3T 3IIH-
nentuaeckux Kpoic JmHIH KpymuHckoro-Mononkunoit — KM) mokasanu, 9To HpH BIOBIXaHUH
IIXaJITYOCKOH BOJIBI pa3BUBAETCS TOPME3HC, PETYINPYIOIINH OKUCIUTEIbHBIE IPOIIECCH B MO3TE 32
CYeT AaKTHBAIMM AHTHOKCHAAHTOB. OTO BBIPAXKAETCSI B YMEHBIICHWH HMEIOMINXCS SIIHIEH-
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THYECKHX MpPHNAJKOB M BhIpaxkaeTcs B akTuBamuu Na'/K'-AT®a3bl u crenuduyeckux Iiy-
TaMHUHAPTUYECKUX HEWPOHOB «IEHTpa aTaku» THIOTAIaMyca, a TaKkke B AaKTHBAIlMM BCEH
a/IalTaIMOHHO-KOMIICHCATOPHOI CHCTEMBI.

Huransauum HX&HTy6CKOI>'I BOJBI MOKHO pacCMaTpyBaTh Kak METO JICUCHUS ITPOTUBOCYAOPOKHBIX
IIPUIIaJIKOB, HO,Z[TBep)K,Z(eHHBIﬁ HaTUMHU SKCIIEPUMCHTAJIBHBIMU UCCIICTOBAHUSAMMU.
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JTUHAMMKA ®U3NUYECKHAX U ®YHKIIMOHAJIBHBIX JIAHHBIX JETEH
CIIOPTUBHOW IIKOJIBI B BO3PACTE 7-13 JIET

Jypmuwuxan Yumaweunu', Enene Kopunmesu’, Hana bBepuanuosze’, Anexcandp
Tobupaxaweunu’, Mapuam I'obupaxaweunu’, Huno Quxoéaea’

! Tocynapcteennbiit yauBepcuter Mnbu, TOwmcwy; % VyeGHblii TrOCYIapCTBEHHBIN YHUBEP-
CUTET (PU3MYECKOr0 BocmUTaHWsI W cnopta ['pysum, TOwmmcu; ? Tonnucckuii rocyaap-
CTBEHHBIII MEIUIMHCKUH YHUBEPCHUTET; 4pr31/IH0—I/I3paHnLCKa;I COBMECTHas KJIMHUKA
«['mamenny, ToOnnmucu

PE3IOME

B crarse mpuBeneHa auHaMuKa QU3MYECKUX CBOMCTB M (PyHKIMOHAJIBHBIX ITOKa3areneil nereil B
Bo3pacTe 7-13 neT, 3aHMMAIOIIMXCSl B CIOPTHBHOM IIKOJIE AJS HPOBEACHHUS COBMECTHBIX HC-
CJICZIOBAaHUH Ha ONTHMAJIEHOM YPOBHE.

C menpl0 W3y4YEHHS 3THUX BOIPOCOB, MBI 3aMHTEPECOBATUCh B KAaKOM BO3pacTe HAYMHACTCS
ONTUMAaJIbHAs KOppemanus GYyHKIIMOHANBHBIX U (PU3WYIECKUX CBOMCTB JeTeH.

B Hammx HaOMIONEHMSIX 3TH BONPOCH MO3UTHBHO pEIIaNCh y neTei B Bo3pacte 9, 11, 12 u 13
ner. B 3ToM Bo3pacTte onTHMalibHas KOPPEJSALUS MEXKIy [OKAa3aTeNIIMH YacTOThI MyJbca U JIbl-
XaHHS U apTEPHATIBHOTO IABJICHHUS IPOUCXOINUT PA3IHYHO.

THE DYNAMICS OF PHYSICAL AND FUNCTIONAL DATA OF 7-13 AGED
CHILDREN OF SPORTS SCHOOL

Durmishkhan Chitashvili', Elene Korinteli’, Nana Berianidzé’,
Alexander Gobirakhashvili’, Mariam Gobirakhashvili®, Nino Chikobava®

"lia State University, Tbilisi, Georgia; > Georgian State Educational University of Physical
Training and Sports, Tbilisi; ° Tbilisi State Medical University, Georgia; * Georgian-Israeli
Joint Clinic “Gidmedi”, Tbilisi

SUMMARY

The dynamics of physical properties and functional data of 7-13 aged children training in sports
school is given in this paper in order to conduct joint researches at optimal level.

In order to study these questions we got interested in the age at which the optimal correlation
between the functional and physical properties of children begins.

In our observations these questions were positively solved in 9, 11, 12 and 13 aged children. It has
been shown that optimal correlation of the data of pulse and respiratory frequencies, as well as
arterial blood pressure occurs in a different way.
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IOPEKTUBHOCTbh KOMBUHUPOBAHHOI'O IPUMEHEHUSA
AHTHOKCUJAHTOB U ®OTOTEPAIIMUA B IEYEHUU BUTHUJIUT O

Huno H. Huckapuweunu’, Huckapu uckapuweuny’, Huno B. Iuckapuweunu™

! Téummicckuii rocyapCcTBEHHbIH MEIMIMHCKUI yHHBepcHTeT, JlemapTamMeHT jep-
maroseneponornn; ~ Acconuarms «BUTHUIIAT Oy, Toumucw, I'pysns

ITHOJIOrUS U MATOTeHe3 BUTHIINIO Bee elle 10 KOHIA He n3y4eHbl. Teopuio 0MoXuMHYeCKuX
HApyIIeHnii (OKCHIATHBHBIN cTpecc) MOATBep:KIaeT pPAd 3apy0e:KHbIX paldoT, NMOKAa3bI-
BaOIIMX, YTO NPHM BUTHUJIHIO Ba)KHYI0 POJIb HMIPaeT AUCOATAHC MeXKIY OKHCISAIOLUINMU
BO3/1efiCTBUSIMM U AHTHOKCUJAHTHOM 3a1UMTON KOkM. Bo3eiicTBMe MHOKeCTBA TPUITEPHBIX
¢axTopoB (yabTpaduoseToBoe H3Iy4YeHUe, NMCHXOIMOLMOHAJIBHBIN CTpecc, U3MeHEeHHUs B
nepudepruyecKkoii HePBHOI cucTeMe) IPUBOAUT K BOSHUKHOBEHHIO OKCHIATHBHOIO cTpecca.

PaCCManl/lBafl npoﬁﬂeMy BUTWJIHIO 4Yepe3 IPU3MY OIMMCAHHBIX H3MEHEHUl B KoOXKe
manmueHTa, Mbl NPEIJI0KUIN MCIOJIb30BAHUEC AHTHOKCHAAHTHBIX Mpemaparoa MECTHOro u
CHCTEMHOTIO 1eliCTBUA B Tepanuu 00JILHBIX € TAHHBIM AEPMATO30M.

Ilesb10 TaHHOTO HMCCJIEIOBAHUA ABUJIOCH onpeaeeHHe 3PpPeKTHBHOCTH KOMOMHUPOBAHHOIO
npuMeHenus: anTHokcuganta Se ACE (Dr. Wolz), kpema BUTH/IeKCHH M doToTepanuu B
JIeYeHHH BUTHIINTO.

Kak noka3au pe3y/ibTaThl HCCJIeA0BaHNsA, GoTOTepanus ¢ BKIIOYEHHEM aHTHOKCHIAHTA Se
ACE 1 MeCTHO BUTWJIEKCHHA aeT OTYETJINBbIN TepaneBTHYecKuil 3pext. Oco00eHHOCTHIO
3TOT0 MOJIOKUTEJIbHOT0 KJIMHUYecKoro 3¢gdexra siBiaseTcsi ero BbICOKAsi 4acToTa, J0CTa-
TOYHO ObICTPOe MosiBJIeHrHe (2-3 Mecsia) KOCMeTHYECKH 0JIarONpUATHOH penurMeHTaluH,
KOTOpasi HOCHT pPaBHOMEPHBbIi XapakTep 0e3 3aMeTHOI0 THIepPKepaTo3a, IIeaylleHHs,
TUNepeMu 1 THIepNUTMEeHTAIUH.

KiioueBble ciioBa: BUTUIIUTO, JICUCHUC, aHTUOKCUAHTHI, (I)OTOTepaHI/IH

Butunuro ssusercs AyTOUMMYHHBIM 3a00J1€BaHNEM C HOTepeﬁ IMUIrMCHTa KOXXH B PC-
3yJIbTAaTC ACCTPYKUIHUU MECIAaHOLUTOB. Knuanaeckn ACPMATO3 MNPOABIACTCA IMOABICHUEM
Ha KOXC o4YaroB JCTIMIMCHTAaIIUH.

B mactosmee BpeMs CyIIECTBYET MHOXXECTBO TEOPHM, OOBSCHSIONINX TATOTCHE3 BHU-
TWINTO W KaxJaas M3 HUX HMEET YOCTUTENbHBbIC HAy4YHBIC JIOKA3aTeNbCBa «33a» U
«mpotuB«. [losiBieHne BUTHINTO 00YCIIOBIIEHO T€HETUYECKON TPEIPacoOKEHHOCTHIO,
HEKOTOPBHIMH MMMYHHBIMH M OHOXHMHYECKUMHU PAaCCTPOMCTBAMM, UTO JIETJIO B OCHOBY
MHOTHX TeOpui BO3HWKHOBeHMs BuTmiuro [1, 3, 4]. Haubomee mnomynsipHBIMU U
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000CHOBaHHBIMU SIBIISIOTCS HEMpOreHHasi (HeHPOIHIOKPUHHAS ), Ay TOUMMYyHHast (MMMYH-
Has), TEOPHUsS ayTOJMECTPYKIHMH (CaMOpa3pyIIeHuUs ), TeHETHIECKas, TCOPHUsS OMOXHMHYIEC-
KHUX HapyleHuH (OKCHIaTUBHEI cTpece) [2, 6].

Teopuro OMOXMMHUYECKMX HApYIICHWH (OKCUIATHBHBIN CTPECC) IOATBEPKIACT Psil
3apyOCKHBIX PabOT, TMOKA3BIBAIOIINX, YTO TPU BHUTHIUTO BAXKHYIO pOJb WIPAcT
JrcOanaHe MEXAY OKUCISIONIMMHA BO3JCHCTBUSIMA Y aHTHOKCHJIAHTHOM 3allIUTON KOXKH.
Bo3znelictBre MHOXXECTBa TPUITEPHBIX (PAKTOPOB (YIBTPApUOICTOBOEC H3IYUCHHUE,
MICUXO3MOIMOHATIBHBIA CTpecC, W3MEHEHHWs B Tmepudepuyeckoil HEpBHOH cucTeme)
NPUBOJUT K BO3HHKHOBCHHIO OKCHJIATHBHOTO cTpecca. [locnemHuil BeAeT K MOBPEK-
JICHUIO MEJTAHOIIMTOB M TIOSBJCHHUIO JNCIMTMEHTHPOBAHHBIX YYaCTKOB KOXKH, Oyaromaps
M30BITOYHOMY HAKOIUICHUIO CBOOOJHBIX PaJMKAIIOB, TOKCUYHBIX IPEIIICCTBEHHUKOB
MeNlaHWHA WM JIPYTUX BEIIECTB B SMHJCPMHCE B PE3yNbTaTe CHUKECHHS aKTHBHOCTH
(hepMEHTOB aHTHOKCHUIATHBHOM 3alllUThI, TAKUX KaK KaTajla3a U TUPCOMIIUH PelyKTasa.
KocBeHHBIM TOATBEPkKJACHUEM IATOJIOTUYECKONH pOJIM OKCHJATHBHOTO CTpecca B
Pa3BUTHU BHUTHIIMTO CIY)KaT JaHHBIE O TOJIOKUTEIBHOM J(hQPeKTe MNPUMECHEHHS
AHTUOKCUIAHTOB B JICUCHUH BUTHIINATO [4, 5].

PaccmaTtpuBas mpobieMy BHUTWIMIO Yepe3 NpPU3MYy OINHCAHHBIX HM3MEHEHUH B KOXKe
MaIMEeHTa, MBI IPEUI0KIIN HCIIOJIb30BaHNE aHTHOKCHIAHTHBIX IPENapaToB MECTHOIO U
CHCTEMHOTO JEHCTBUS B TEPAllMK OOJIBHBIX C JAHHBIM JEPMAaTO30M.

JocTmxeHne ycrexa MpH JICYEHUH BUTWIATO BO3MOXHO TOJBKO TPH HCIOJIH30BAUUH
KOMITJIEKCa TEpaneBTHYECKHMX METOJIOB, IZIe JAJIEKO HE MOCIeJHee MECTO 3aHHMaeT
¢dororepanus. C Apyroil CTOPOHBI, MCIIOIb30BAHHE AHTUOKCUAAHTOB B JAE€PMATOJIOIUU
npu yabTpaduoneToBol Tepanuu Ob10 000CHOBaHO OMOPU3NUECKUMH UCCIIEIOBAHUSIMH,
COTJIACHO KOTOPBIM, aHTHOKCHAAHTHI OJIOKHPYIOT OKHCIIEHHE, 00pa3yIoluXcs B KOXe
HPOIYKTOB IOCIEIyYEBON ACCTPYKLUNH, PE3KO CHIPKAIOT SPUTEMHYIO YyBCTBUTEIBHOCTh
(B 1.5-2 paza). brmaromaps stomy 3ddexTy, MOKHO HE OIacasch MONMydeHHS (oToaep-
MaTHTa, YBEIHUYUTh MOIIHOCTH JIY4€BOTO BO3ACHCTBHSA. YMEHBIICHHS CPOKOB JICUCHUS
MOYHO TOOUTHCSl IPUMEHEHHEM aHTUOKCHUAAHTOB.

Ilempto maHHOTO WCCIEAOBAHMS SIBUIOCH omperencHne 3()(PeKTUBHOCTH KOMOWHHPO-
BaHHOTO mnpuMmeHeHus aHTHokucrnanta Se ACE (Dr. Wolz), kpemMa BHUTHIEKCHH U
(doToTepanuu B TE€UYCHUN BUTHIIUTO.

MATEPHAJI U METO/IbI

[Ton HabnromeHMEeM HaXOAWIUCH 25 OOMbHBIX BUTWIHTO (15 skeHmmH U 10 MyX4YuH) B
Bo3pacte oT 18 mo 40 yer ¢ ATUTENBHOCTHIO 3a0o0yieBaHUS OT 6 MecsueB 10 15 ner.
BeposiTHBIME TIpHYUHAME Pa3BUTHS BUTUJIMTO OOJBIIMHCTBO HA3BIBAJIO MEPCHECEHHBIN
ctpecc — 11 OompHBIX (44%), omeparmBHOe BMemarenbcTBO — 4 (16%). Y omHO#
MAIAEHTKH TTOCJIE BTOPHIX POIOB ILIOMIATE MTOPAKEHUS YBEITNIHIACE, TTOSBUINCH CBEKHUE
ouard. Y 5 (20%) OoyibHBIX 3200JieBaHHE BO3HUKIIO MOCIE JIUTEILHOTO Y D-00/1ydeHusI.
4 (16%) mamyieHTa HE CBSI3BIBAIM TOSBICHUE ACHUTMEHTUPOBAHHBIX MSTEH C KAKUMHU-
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1100 3HAYMMBIMU MPUYHHAMH. Y OMMKaHIINX poACTBEHHHUKOB (7 OOJBHBIX) OTMEYATUCH
HPOSIBIICHUS BUTHIIMIO PA3IMYHON JABHOCTH M CTENEHH PaclpoCTpaHeHUs. Y 2 U3 HUX,
MOMHUMO TIOpaKEHUH KOXH, ObITH 00€CIIBEYECHBI yUaCTKH BOJIOC.

VY Bcex OonbHBIX oneHuBanu ¢ororun koxku: 80% mamueHToB ObUIM OTHeceHbI KO Il
¢dororuny; 20% — x Il dorotumy. bonbheie ¢ I ¢oToTHmOM B wHccienoBaHHE HE
BKUTFOYATHCE. [Ipu TIarensHOM 00CIeIOBaHUH MPOTHUBOTIOKa3aHN K Ha3HaueHHo UVB-
M3JTy4eHHs He BBIBWIM. Bce manmeHTsl momyyanu ceancsl Y @-o0myuenus — 311 am, 3
pa3a B Hememo. Dororepanuro mposommaun Ha ycraHoBke OCTA derm (MED light,
I'epmanmst). Kypc nmeuenuTs npemycmarpusai 15 mporenyp.

IIpenapar Se ACE comepxxut 50 mr Buramuna C, 36 mr Butamuna E, 100 mr cenena, 3
Ml HaTypaJlbHOro KapaTuHoujga U 1 Mr numokuHa. OH OKa3bIBaeT PEryJsTOpPHOE
JIECTBUE HA BHYTPUKIIETOYHBIN IyJ BOCCTAHOBJICHHOI'O IIyTaTUOHA U YPOBEHb aKTHB-
Hocteir I'SH-3aBucumbix (epmenToB. OTMEUAIOTCS AHTHOKCHAAHTHOE W PAJHOIPO-
TEKTOPHOE JCWCTBUE IperapaTa, MOIIHBIN aHTUrumokcuueckuii 3ddekr, crnocobcTByeT
PETYISALUN TIPOIECCOB JETOKCUKAIUU, SBISAETCA 3PQPEeKTUBHBIM MomyisitopoM ['SH-
cuctembl. Ilpenapar HazHavayicsi B 103€ | Kamcylnbl 2 pa3a B JIeHb B TEUEHHE MECHIIA.
MecTHO Ha OdYaru ACTIMTMEHTAIIMUM HAHOCWIICS KPEM BUTWICKCHH aHTUOKCHUIAHT C
yBIaKHSIIOMEM  d(dekToM. BuUTHIEKCHH TOBBIIAET TPOAYKIUIO MeENaHWHA B
MenmaHonuTax. HaTypanbHbIi aHTHOKCHIAHT CIIOCOOCTBYET BOCCTAaHOBJICHHIO KJIETOK
JHK. B cocraB BXOguT BOJa, TIJHUIEPUH, CelieH, ToKo(epoianerar, JUMETHKOH,
MUHEpaIbHBIC Macia napaduHa, THAPOKCUIIAIIETHIIOBAs KUCIIOTA.

PE3YJIBTATHI U UX OBCYKIEHUE

KommnekcHoe nedeHne OONBHBIX MPOBOAMIM C YYE€TOM KIMHHYECKHX OCOOCHHOCTEH
BUTUJIUTO, JABHOCTH, PACIIPOCTPAHEHHOCTH ¥ AKTUBHOCTH IIATOJIOrMYECKOro npoiecca. B
nporecce 00CIeA0BaHMs TONBKO Yy OAHOro u3 OonpHBIX oOHapyxeHol AT-TIIO, uto
HNOATBEPAMIIO JUAarHO3 — ayTOMMMYHHBIH THPEOUAMUT. DTOT HauueHT Kypc GoToTepanuu
HE MoITyJall.

Cpenu HaOmomaembix 7 (28%) uMmenu cerMeHTapHyo (OpMy BUTHIMIO C IUIOIIAJbIO
nopaxenus: 2%. Hecermenrtapnas ¢opma HaOmonanacs y 18 (72%) GonpHBIX. B 3THX
CITy4asx IJIomanb MopakeHus: coctaBisiia oT 3 a0 70% KoxHOTO MOKpoBa. B rpymme
OOJNIEHBIX BXOJWJIM MAIMEHTHl C akpodanualbHbIM BUTHINrO, 12 6oibHBIX (50%) ¢
JENUTMEHTHUPOBAHHBIMHM OYaraMy Ha JIMIE M KOHEeYHocTsAX. Tompko y 5 (20%) mpum
KJIMHUYECKOM 00ciiefoBaHNU O0HapyKeHbl HeByChl CeTTOHa.

Kak mokasanu pe3ysbTaThl UCCIeI0BaHUS, (HOTOTEpAIUs ¢ BKIIFOUCHHEM aHTHOKCHIAHTa
Se ACE u MeCTHO BUTWICKCHHA JaeT OTYCTIUBBIA TepaneBTHUecKud 3¢dekt. Oco-
OCHHOCTBHIO 3TOTO IMOJIOKHUTENBHOTO KIMHUYECKOTO 3(dekTa SBISETCS €ro BBICOKAas
9acToTa, JIOCTATOYHO OBICTpOE MOsBICHTHE (2-3 MecsIa) KOCMETHICCKH OIaronpusITHOMU
pEIUTrMEHTAIMH, KOTOpasi HOCUT PaBHOMEPHBIN XapakTep 0e3 3aMEeTHOr0 THUIIEpPKepaTo3a,
ISy IICHHUSI, THIIEPEMHUU U TUTIEPITUTMEHTAIUH.



920

JIUTEPATYPA

1. Berhgqvist Ch., Ezzedine Kh. Free Radic. Res., 2017, 51 (11-12), 986-994.
. Ghada F.M., Amal H.A., Goma M., Saleh A.L. Dubalbi. World J. Clin. Cases, 2015, 3 (3), 221-230.

3. Picardo M., Dell Anna M., Ezzedine K., Hamzavi I., Harris J.E., Parsad D., Taieb A.
Vitiligo. Nat. Rev. Dis. Primers, 2015.

4. Tepetixanosa JLI., Jlomonocoe K.M., Bawnaxosa K.A. Poccuiickuii >KypHaln KOXXHBIX H
BeHepudeckux Oonesneit, 2016, 19(1), 45-48.

5. Jlomonocoe K.M., I[epeiixanosa JI.I. PoccuicKuil >XypHajdl KOXHBIX W BEHEPHUUECKHX
6onesneit, 2016, 19(3), 1676.

6. Cabupos V.I0., Axybosa A.C., Apughos C.C. Kiimnndeckasi A1€pMaToJIOTHs U BEHEPOJIOTHS,
2021, 20 (6), 140 -144.

3060030 339065 M30L IBIIGIGM30L BIBILISS BMBSRO R
IRV M3®@030 S6G0MILORIEAISNL RS BOISMNIAHISN0L
30M33060633IR0 353(MJI6IdOLSL

bobo o. andoﬁog‘gngnnl, Gn[ioloﬁa Gobdaﬁoﬂﬁngnng,
bobm & 60[]())0502730@07’2

10)609\“01)015 Lobgandfogm LodgwoEobm ¢bogg@lodgdo, ©gmds@dmggbgdmmmaools
093503 >dgb@0; zboda(ﬁm{;ap{v(*)b 3000@oaml sbm3os30s, mdognolo

®Jb60939

30G0oaml gGom@myos xgM oIy 3oYM 33939005, Mol godmi dbodgbganmgebos
©o035©930L  3odmdfggg0  3ommagbgbydo  89dsbobdgdols  aodmgangbs s  I3y@be-

gmdol 989J@ 00 dgmmegdol Jgdygdeggds.

3320930l dobobos godomoaml gm@mmgMsdosdo 3Mgdsms@d ACE Se, go@omgdlobols
39930l g0dmygbgdols aoblsbwg@es.

35430009600  30BAOOAM?N0  oogogdye  18-sb 40 Fensdwg  Slsgol 25
353096@L (15 Jogmo @o 10 35d535(30). @oogowgdols boby@denogmds 6 mgowsb 15
Fenodog 0gm. ogsb 18 353096¢L woywa0bps godomogml s@slgydgbdy®o gm®ds,
bogoem 7 — bgadgbdg®o goBomoam. sasligadgbdgdo godomoyml 12 35309b@L woy-
30bEs 53MMRSEoSE YO0 oA, byHmbols bygybo Tbmeme 5 dgdmbgggsdo ogm.



91

ROAMMgAs305  bgangbol  3M93s@s@0l,  godoagJlbobols  asdmygbgoom L@y ogds
dgBo  aodmbs@amo  mgdsdogeo  dgogaom. gg@dmw, dgdo  Lobdodom  doowgds
Lf@ogo@  aobgoms®gdygao  jmbdgdoggdoe  dobswgdo  3o3gM3ioadgb@ocos  (303g@-
39053mbol, oJgdEgeol, d03g@gdool s 303gM308dgbGo00l aocmgdy).

EFFICIENCY OF COMBINED USE OF ANTIOXIDANTS AND
PHOTOTHERAPY IN THE TREATMENT OF VITILIGO

Nino L. Tsiskarishvili’, Tsiskari Tsiskarishvili’, Nino V. Tsiskarishvili®*>

" Tbilisi State Medical University, Department of Dermatology and Venerology; > Georgian
Association of Vitiligo, Tbilisi, Georgia

SUMMARY

One of the most accepted theories of the pathogenesis of vitiligo is an oxidative stress theory,
according to which a series of biochemical anomalies cause oxidative stress, leading to the
accumulation of melanocytotoxic substances and inhibition of natural processes of detoxification
with subsequent destruction of melanocytes in vitiligo focus.

On the other hand, the use of antioxidants in combination with ultraviolet therapy of
dermatological diseases has been theoretically proved by biophysical studies. Based on the
foregoing, the use of antioxidants during phototherapy of vitiligo pathogenetically is justified.

The aim of the study was to evaluate the therapeutic efficacy of Se ACE, vitilexin cream and
phototherapy in treatment of patients with various forms of vitiligo. Phototherapy was performed
by means of MED light OCTA derm (3 times per week, the course of treatment — 15 procedures).

The phototherapy of vitiligo combination with selenium and vitilexin cream gives a well
pronounced therapeutic effect, the clinical picture of which can be described as the following: high
frequency, fast enough occurrence (2-3 months), cosmetic favorability — repigmentation has an
uniform character without noticeable hyperkeratosis and peeling, as well as without any redness
and hyperpigmentation.
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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
BEpPCHM Ha KOMIIAKT-AWCKe (MoJbKHA ObITh HaOpaHa B ¢opmare MS Word). [t Tpy3uMHCKOTO TeKcTa
Heo0xoquMo cnonb3oBaTh MpupTh AcadNusx 1 AcadMtavr, a Ui pyCCKHUX U JIATBIHOSI3BIYHBIX TEKCTOB —
Times New Roman (pa3mep 12 pt). Mexctpounsiii uaTepBan — 1,5, mons: ciesa 3,0 cM, cBepxy U cHU3Y 2,5
cM, copasa — 1,5 cm. YepHo-6enbie rpaduku T0DKHBI ObITh Mpe/cTaBieHbl B Bujae ¢aiinoB dopmara MS
Excel, npyrue uepHo-6emble pUCYHKH MOXHO IIPEACTABIATh U B BUJIE OPUTHHANIOB (HEINEKTPOHHAS BEPCHS).
I[BeTHBIE WILTIOCTpAMU B JKypHAJIe HE MedaTaloTcsa. TeKcT, TaOmuIsl M TpadWKu B SIEKTPOHHOH BepcHU
CTaThU NOJDKHBI OBITH 3ammcaHbl Ha KoMmakT-aucke (CD) B Buae ornenpHbIX (ainoB. HammeHoBaHWS
(aiiToB W/MM TAIoOK JOJDKHBI HauMHATHCS C (aMminu nepBoro aBropa. Ha CD mucke He IOMKHO OBITH
JTAHHBIX, HE OTHOCAIIMXCS K MaTepHalaM CTaThH. J{MCKM aBTOpaM He BO3BpamaroTcs. Mecra pa3MmelneHus
WLTIOCTPAaid ¥ TabNuIl TOJDKHEI OBITH YKa3aHBl B TeKCTe cTaThM. [loamucy K pucyHKaM HaOMparoTcs Ha
OT/ENIBHOM CTpaHHMIIE.

Cratbst 10JDKHA OBITH MOZNUCAaHa BceMH aBTopaMu. Ha mocnenHeii cTpaHuiie yka3siBaeTcst HoMep TeiedoHa
U aJpec 3J.IOYTHl OJHOTO U3 BeAymux aBTOpoB. K cTaThe NOMKHO OBITH MPUIIOKEHO HAMpPaBIEHUE OT
aJIMUHHUCTPALUH YUPEKICHUS, B KOTOPOM BBIIIOHEHA paboTa.

I[leuaTanue cTaTby B JKypHaJie oCyleCTB/JAsIETCH 3a CUEeT €€ aBTOPOB.

Penxomnnerus HanpaBiseT pyKONHCh CTAaThH Ha PEIEH3MPOBAHUE OOBIYHO JBYM aHOHHMHBIM pelleH3eHTaM. B
Cllydae pas3HOIVIacUs BO MHEHMSAX PELEH3CHTOB, MHEHUE OJHOro M3 wieHoB Pepaxumonnoro Cosera,
CIIEIMAJINCTa COOTBETCTBYIIEH 00s1acTH, OyJeT PerIatomiM.

Pycckoe pestoMe onmyONMKaHHOM CTAaThH MEYATACTCs B COOTBETCTBYIOIICH CepuH pedepaTHBHOTO KypHAIA
Poccun.

CraBaTh CTaTbu B PEIAKLHMOHHBIN COBET MOXKHO €XETHEBHO, KpoMe cyOOOTHI M BOCKpeceHbs ¢ 12 mo 15
4yacoB 1o aapecy: TOunucckas menunuHckas akagemus (mp. Keresan LlameOymnu 51a, Jlono Coxanse (599-298-
348) nm B DKCriepuMeHTAIBHOM IIeHTpe OromemuurHbl M. WM. beputamsum, yn. [otya, 14, mpod. I'. bekas
(599-587-027) nnmu mpod. H. MuTarsapust (599-304-104).
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