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BBIJIAIOIIUMCS YUYEHBIN, PEHTTEHO-OHKO.IOT,
IPOD®ECCOP PUYAP/I TABYHUS

Puuapn Unmomurouu ["abynust ponmicsa 1 urons 1925 r. B mecreuke Cypamu, Xamryp-
ckoro paiiona, ['py3us. B 1942 roay oH ¢ oT/IHUMEM OKOHYMII CPEIHIOIO IIKOJIY U B TOM
)K€ TOoMy TMOCTyHmWJI B 3aKaBKa3CKMH WHCTUTYT MHXEHEPOB JKEJIE3HOAOPOKHOIO
TpaHCIoOpTa Ha (GaKyIbTET CTPOUTEILCTBA MOCTOB U TYHHENEH.

12 despans 1943 r. Pugapn ['aOyHust 10OpOBOIBHO OOpaTHIICS B BOCHKOMAT C MPOCHOOH
HanpaBuTh Ha (GpoHT. OMHAKO, W3-3a HECOBEPIICHOJIETHS ObUT HampaBieH B KpacHo-
JAPCKOE BOCHHOE CTPEIKOBO-MHHOMETHOE VYMIIHMINE, KOTOPOE pAaclojaraioch B T.
EpeBane (ApMeHus).

4 mapta 1944 rona mocne OKOHYAHUS YUMIIUILA, OH ObUT HarpaByieH Ha 1-i1 YkpalHcKuit
¢bpoHT B 149 CTpEenKoBYH MAMBH3MIO KOMAaHIMPOM MHHOMETHOTO B3BOAa 82 MM
MuHOMeTOB. JluBu3us popmupoBanack B 1941 rony B r. Psi3anu, ygacTBoBana B pasrpome
(ammcro B Cranmarpame, mainee ¢ 00sSMHU momnia A0 peku Bucnel. bodmel muBm3um
dopcupoBanu p. Bucny u cosmamu Canmomupckuit mnargiapMm. 12 sHBaps 1945 r.
IUBU3WS Tepellia B HACTYIUICHHE W y4acTBOBaja BO B3STUM bepivHa u 0CBOOOKACHUN
IIparmu.

12 ¢eBpans 1943 r. Puuapn ['aOyHust ObLT paHeH W TSHKENO KOHTYKeH. JleweHue mpo-
xoquito B rocrimtaiie Ne3958 B r. Yecroxoo (ITonbmia).

ITocne Be3gopoBneHus 15 anpens 1945 r. on BepHyiics B Hosropoa — B 149 BosnbiHCKy10
muBusnio umeHn Opnena Kpacuoro 3namenn, CyBopoBa u Kyty3osa. Puuapn I'aGynus
MpuHsI yyacTue B mrypme bepnuna u ocBoboxaenuu r [Iparu.

OH momyuun crnenyromue BoeHHble Harpanbl: Opaen KpacHoit 3Be3asl, Menanb «3a
OTBary», Meaib «3a B3sTre bepinHay, Mmeganb «3a ocBoboxkmenne [Iparmy, Mmemans «3a
nobeny Hax damwucrckoit ['epmanuu B Benukoit oteuectBeHHOM BoitHe» 1941-1945 rr.»

[Tocme okoHwaHus BoWHBI Prmuapn ['aOyHust ObLT ocTaBiIeH Ha BOEHHOW cCiryx0Oe B
BOEHHOW KoMeHAaType T. Mutoiina (I'epmanus) B JODKHOCTH oduiiepa-3KoHOMHUCTa. B
1947 r. mocie yBOJbHEHHUS U3 apMUHU B 3BaHWU KanuTaHa Puuapyn ['aGyHus nmoctynui Ha
neyeOHbIN QakynbTeT TOMINCCKOTO METUIIMHKOTO HHCTUTYTA.

B wmHCTHTYTE OH OBLT BBHIOpPAaH CTApOCTOM Kypca, ObUI OJHMM M3 JIyYIIUX CTYASHTOB,
NoJy4aa camble BBICOKHE OIIEHKH. B Tedenue 6 ner ['aOyHHsS akTHBHO y4yacTBOBall B
CTYACHYECKMX Hay4HBIX paboTax M ObUI ABaXKIbl NMpU3EpOM Ha Bcecoro3Hol HaydHOU
KOH(EPEHITUH.
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[Tocne oxoHUYAHMS WHCTHTYTa M KJIMHHYECKOW OPIMHATYPHI IO PEHTIeHOJIOTUH, ¢ 1955
mo 1962 rr. paboTam acCHCTEHTOM Ha Kadeape peHTreHOopaauoiaorud TOWIHMCCKOTO
MEIMIMHCKOTO HHCTUTYTA. 37ech ke B 1959 r. Puuapn [aOyHus 3aIuTHII KaHIUIATCKY IO
JIUCCEPTAIMIO TI0 PEHTIeHOKUMOTrpaUIecKor JTUArHOCTHKE CepJa MpH paguo-HoqHON
Tepanuu OONBHBIX TYOEPKYIe30M.

B wmrone 1962 r. mo koukypcy Pwduapm ['aOymus mpomren B MHCTHTYT MeIUITMHCKOW
paauonorun r. O0HuHCKe Kamyxckoii obOnactu, rae paboTan cTaplidM Hay4YHBIM CO-
TpyaHukoM OTena peHTreHO-PaANOIOTHH U 3aMECTUTENIEM PYKOBOAUTENS Ta00paToOpruu
pamvoOMeTpHH BCETOo Teia, a 3areM pykoBomuteneM OTnena paanoOM30TONMHON AHa-
THOCTHKHU.

B wuione 1975 r. Puuapma ['aObynust axkagemuk H.H. Bnoxun mnpurnacun B OHKo-
JIOTMYECKOH Hay4HbIM LEHTp, TAe paboTal cHadana pyKOBOAUTENIEM J1abOpaTopUu
paguon30TOMHON MUAarHoCTUKH, a ¢ 1981 r. — omHOBpeMeHHO U pykoBoguTenem Otaena
ny4eBoil nmarHocTHkH. [lox ero pykoBOACTBOM ObUIM pa3BepHYTHI HCCICIOBAHUS B
00IacTH IUArHOCTHKHM OIYXOJEH TOJNOBBlL W LICH, OPIraHOB >KEIIyIOYHO-KHIIEYHOI'O
TpakTa, JIUM(ATHYECKOH M KOCTHOH CHCTEM C IIOMOIUBI0 TYMOPOTPOIIHBIX
pannodapmIipenapaToB ¥ METOAOB PAJANOMMMYHHOT'O aHAIH3A.

Puuapn ["abyHus siBIIsieTCsl OJJHUM U3 OCHOBOMOIOXKHHUKOB IprMeHeHus: B CCCP metomoB
TPAaHCMHUCCHOHHOW W MHUCCHOHHOW KOMITHIOTEpHON Tomorpaduu. MM Obuta cosmaHa
Hesnasi IKoja CHeNUaIUCTOB 10 KOMITBIOTEPHOH ToMorpaduu, a HaKOTUICHHBIH OOoraThlit
OTIBIT OBbIT 0000IIEH B psiZic OTEYECTBEHHBIX U 3apyOeKHBIX HAYYHBIX Iy OJUKaIHH.

[IpuoputeTHbIil XapakTep MMEIOT pabOTHI, BBHIIOJIHEHHBIE IOJ PYKOBOACTBOM Puuapna
l'aOyHust 1m0 pa3BUTHIO KOMIUIEKCHOW Jy4eBOW JMAarHOCTHKH (PalWOHYKIHIHBIE W
PaIuOVMMYHHOJIOTUYECKAE HCCIECAOBaHMsA, PpEHTreHOorpadus, KOMIBIOTEpHAs TOMO-
rpadus, yIbTpa3ByK W TepMmorpadus) OmyXoJieil TOJMOBBI M ILIEH, OPraHOB IPYAHOH H
OpIOIIHON TIOJIOCTEH, 3a0pPIOIIMHHOTO TIPOCTPAHCTBA, MAJOro Tasza, KOCTHOM U
muMpaTyeckoid cucteM. 31ech ObUla pa3pa0oTaHa HE TOJBKO TEXHOJOTHS Jua-
THOCTUYECKOT0 aHaIN3a Pa3HOTUITHBIX MEAWLIUHCKHX M300paKEHH, HO U MPEATIOKEHBI
3¢ deKTUBHBIE PEKOMEHJAIMM [0 ONTHUMAIbHOM IIOCIEI0BATEIBHOCTH IPUMEHEHUS
Pa3JIMYHBIX METOJIOB JIyYEBOU TUAarHOCTUKH.

Puuapn ['aOyHus — TOKTOp MEAUIIMHCKU3 HayK, podeccop sBisieTcs: aBTopoM Oojee 325
HAYYHBIX ITyOJUKAIMi, U3 HUX 4 MOHOTpaduii, OHO PYKOBOJACTBO IO KOMITBIOTEPHOMN
tomorpaduu, 18 aBTOPCKMX CBHUAETEILCTB Ha W300pereHus. Iloxg ero pykoBOJCTBOM
BBITIOJIHEHBI U YCIEIHO 3amuiieHs! 10 qokTopckux u 33 KaHIUIATCKUX AuccepTanuil. 3a
pa3paboTKy W BHEAPEHHE B KIIMHUYECKYIO MPAKTUKY HOBBIX METOAOB PaIHOU30TOIMHON
MUAarHOCTUKH OH HarpaxneH 4 megamsvmu BJIHX. Puuapnm 'aOyHms smBisercs moa-
MOJIKOBHUKOM  3araca MEIUIIMHCKOMW  CIyXObl, H30paH WiIE€H-KOPPECHOHIEHTOM
Axanemun Hayk Poccuckoit peneparuu.
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OO0 ero YenoBEYECKHMX KAavyeCcTBaX OTMEYAIOT €ro OJHOKYPCHHKH mpodeccop Mwuxaun
I'eneBanmmBmim, Muxawn [loOponpaBos, Jlean Ilarapenu, KOTOpBI€ IHIITYT, YTO
Puuapn ['abyHus ¢ yIOBOJBCTBHEM ITOMOTANl OJHOKYPCHHKAM B yueOe, OpraHn30BaB U3
HECKOJBKUX IMEPEAOBBIX CTYIEHTOB TIpPYIIIbI, KOTOPHIE 3aHUMAJIUCh C OTCTAIOLIUMU
CTYJEHTaMHU U, B TIEPBYIO OUYepe/b, BEPHYBIIMMHUCS C BOWHEI. Kpome Toro, ¢ momomiso
peKTopara W JeKaHaTa WHCTUTYTa OH NOOWJICS MaTepHalbHOW ITOMOIIM HYKIAOIIUMCS
cryaeHtaM. Oco00 HYXHO OTMETHTh, YTO HHM OJUH M3 OHKOJOTHYSCKUX MAaIlUCHTOB,
npuObsBaromuX B MockBy B OHKOJOTHYECKHH IIEHTp, He ocTaBajics 0e3 0coboro
BHUMaHHUsI CO CTOPOHBEI Pudapna ["aOynaus. [1o3ToMy, Bce 3HAKOMBIE W HE3HAKOMBIC JTFOTH
0c000 yBakalli, USHHUIIH U JIIOOUIIH €T0, YTO MPOI0JIKACTCS 0 CeH JICHb.

MHe 0coOeHHO MPUSITHO TOBOPUTH 0 Pudape, kak o apyre. Oco00 HyKHO OTMETHTb, YTO
OH OYeHb 3a00TmWICT 000 MHE. B cTyneHdueckne roabl 1 urpail B pyTOOII, OH TIOCEIa BCe
UIPbl KOMAaHJbl U HEPENKO BCTyINAl B KPUTUKY HENPABWIBHO CYIUBLIMX Cyaed. MbI ¢
Puuapnom mapy pa3 ObutM BMeCTE B CTYyJCHYECKHE KOMaHIUPOBKHM B MockBe U
IletepOypre mansi ydacTuss B CTYACHYECKOW Hay4yHOHl KoH(pepeHuuu. byayun Ha
HECKOJIBKO pa3 crapiie MeHs, Pudapn 3a0otumics 000 MHE Kak o chiHe. Hukorma He
3a0y/y 3TOro A0OPOMOPSIOYHOrO, TAIAHTIMBOTO H KPACHBOTO YeJI0BEKA.

Unen-koppecnonaeHt HannonansHoit AkanemMuu
Hayx ['py3un, mpodeccop
I'ypam bekas



RICHARD GABUNIA - AN OUTSTANDING SCIENTIST,
X-RAY ONCOLOGIST, PROFESSOR

Richard Gabunia was born on June 1, 1925 in vil. Surami, Khashuri district, Georgia. In
1942 he graduated from Khashuri secondary school with honors and entered the
Transcaucasian Institute of Railway engineers, Faculty of bridge and tunnel
constructions. On February 12, 1943 he voluntarily applied to the military office with a
request to be sent to the front, but due to his age, Richard Gabunia was sent to the
Krasnodar Military Rifle and Mortar School in Yerevan (Armenia). After graduating
from this school he was sent to the First Ukrainian Front. Richard Gabunia participated in
the capture of Berlin and Prague liberation. He was awarded the following awards:
“Order of the Red Star”, “Medal for Heroism”, “Medal for Capture of Berlin”, “Medal for
Liberation of Prague”, “Medal for the Victory over Nazi Germany in 1941-1945”.

After the war Richard Gabunia was demobilized with the rank of colonel. He entered
Thilisi State Medical Institute. He was the best student at the Institute. During studying at
the Institute, he actively participated in student’s scientific activities. After completing the
clinical residency, from 1955 to 1962 he worked at the Department of radiology of Tbilisi
State Medical Institute as an assistant. In 1959 Richard Gabunia defended his PhD thesis
in X-ray kymograph diagnostics of the heart in patients suffering from tuberculosis.

In 1962, after a competition, Richard Gabunia began working at the Obninsk Institute of
Medical Radiology at the Department of X-ray radiology as an senior research fellow,
then — as the head of the radioisotopic diagnostics department.

In 1975, Academician Nikolai Blokhin (Director of the Scientific Center for Oncology)
invited him to this center as the head of the laboratory of radio isotopic diagnostics, then — as
the head of the Department of radiation diagnostics. In this center, under the leadership of
Richard Gabunia the extensive scientific research began in the field of throat and neck, as
well as the organs of the gastrointestinal tract ulcer diagnostics using radiopharma-
ceuticals and radioimmunoassay methods.

Professor Richard Gabunia was the first in the former USSR, who developed
transmissible computer tomography method. He created a whole school of specialists in
computer tomography; the results of his rich experience were published in domestic and
foreign scientific journals. Richard Gabunia’s scientific works in the development of
complex radiation diagnostics have a priority nature.

Richard Gabunia — Doctor of Medical Sciences appears to be the author of more than 325
scientific articles, including 4 monographs, one textbook in computer tomography, 18
inventions. Under his leadership 10 doctoral and 33 candidate theses were performed.



8

Richard Gabunia was elected as corresponding member of Russian Federation Academy
of Sciences.

It is especially worth noting the human qualities of Richard Gabunia, he was a very
responsive and kind person. All who knew him, remember him with great respect and
love.

It is a great honor for me to pay tribute to this outstanding scientist and person who has
made a great contribution to the diagnosis and treatment of this serious disease.

Corresponding Member of the Georgian
National Academy of Sciences, Professor
Guram Bekaya
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3bmggmas Ji393°F0 LEgtgmE3gmmds bodse gobobogngds, GmamaE by®gymo
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3M63090 e 36BgJLEH 0 Pbrgds s dgBgloe ghmbs s 03539 BMGZomn dgmdpgds,
653 350 3969003a® ©o bgodmdommmaony® Lsxgydgmgdby 0gmomgdl. gmnmenemyo®o
0gsebsb@obom, sbgm 39390l SJge SES3ES30M0 @WoMgdymgds, GoEash LESdogy6
35930 300Md98T0 bAEOL MMYS60B0L gos@hgbols s Mg3dmEed300L BobLl. gomos
s3obs, LEINgMG3ne J39390L bBodoe Losgydgmse 9pggl g.5. ,,35893980 33d560bIgd0™“
b3gG30gog60  bgodmgobommmyogdo  LobEgdgool Lsbom, Gmdmgdoz  3sbybmdgh
35®93mbasb dowgdye 3589390 LE0IYmgdl (releasers). sIagodoe, Ji3ggs 0fygode
35306, dm@Es bEodgmo 3Mb3MgEYm bogsdl SpFagl, GoGE 309900093l 035dg, G
J3agoL 29b6g0si30s YoAmEss ©S3S3T0Mgdgmo dmamA 3 Tobsysh, oby gstgash
B5JHMAgomsb. bgodmdommmyoyndo jgmgzgdomn bshggbgdos, @m3 sLgmo  J3939%0
093 9m0MEgds  (396GGsmgd0  bgdhgamo  LolEgdol ggmeoEogGsE  mblgdgotg-
dgmo LGB YDgdol  Bogd, @@yMEA0Ess dsbsgy@mo  gsbamogdo, 69Tobgdco
bbggmo ©s dodmmsmsdglbo — Fomo $JBondemds sbmEo@degds Gogmes Iondo-
3536096, 0by 99mEomd 3mI3mbgbGgdmsb.

b53356dm  Lodyggdo: LHgMgmB03nmmods, Rodbo@gdya  dmJdgogdoms  3mddengdbo,
3@ 3dobgo
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LA gOgMB03gmmds oMol 4obdgm@gdswo, asbdodgdyemo oG gao  Ji3939,
Omdgendoi 5@ s@0bodbgds 3mbgdgd o gybjios s dobsbo. ssdosbyddo
b gOgm@03ygemds ganobegds glLodm-bggomemaoyg®o woligybiools w@mL,
gbmggagddo  go  —  odgdmlb  s@sbsbydgger  300mdgddo s  bdoGow
©OMR5d0bYd ©oM®39390L Y3og3doMegds [42]. 3bmggergddo LHgMgmE0IYemds
s LEgOgmGodgmo  Jzggs  0dgbl  @sdwgbody  db0dgbganmdsl, @3
bodgbog®m  @o@g@s@y®sdo  bdoGo  ao9ygd®mdsl  ofg93L.  LLHgHgm-
BO3Pmds* — gl Gg@dobo  >@bodboglh  xaRol  Aobdgm@gdow, dm@RM-
0900 09bd YO J3935L, O®Iganloi oG aoohbos Jobsobo s gubiios.
sbgmo 93> 3ob0Lobg@gds, Amam®; 5@SbM®Iogry®o, Moash gomsMEgds
obgm  3bmggargddo, @mIagdoi  hoggdow  Logdgdo  0dgmezgdosh  (doy.,
aoe05do,  mogesdo, gg@doldoMmdgddo, LmEosey@o  ©g3dogsiool  3o-
Omdg6do, 3obMogom 33960l @g9g03do s bbg) doTob, GmEs Jbasgbo Jiggs
o oSbolosmgdl 0d 3bmggangdl, @mImgdoi dobs®mbgb hggym  ao®gdm
300mdg6do.  mogolo  dygbgdom  LHgOgmGodgmmds  dgodangds  ogmb
©)bos3H30Ya0,  MgomEsbosbgdoo,  balosmpgdmgls  @g3@mEYJ3ool
d993009000,  bo@m  @sdmGsGm@oym  3bmggmgddo  dgodengds  bganls
9 deopgl s odbgangdgl J39300 gge0g3gdl [40]. swodosbols s (3bmgganols
J3930L bLAYOIMB03PeErMmds Foygmomgdl Jsmmema0sbg. d4bgdMog 3oMmmdgddo
3bmggergddo  LHgOgm@o3goo  o@  agbggds ©s  odsboslbosmgdgmos  ob
L3goomydoe  aodmygobogr  bobgddo [41] ob  (3bmggergddo, @mImgdoi
034596056 Igboygoaga  Log®3ggddo. 3bmggangdols olgmo  0bLEod@dydo
(bEgOgmE039o) J3935 OmamOoEss JoObymagdols a®ydobyo, dgodegds
2odmEa gl 25bloggm@gdom  Lobsdggoemm  mobdodpggdgmo  Jiaggol dm-
g gdols  dglobfogmom @myao, doa®sd [obolifo®asblsbmg®yao, msb-
303930 9o Ind@smdgdols Lobdsd@g®o dsboslbosmgdemgdols LoDy gdom.

L STEREQTYPED SEQUENCE PHASE

RHYTHMIC ~ TIGHT ELLIPSES PROGRESSIVE AMPLITUDE BOOY LICKING
PAW LICK AROUND MOUTH FACIAL GROOMING STROKES -~

i

SOMETIMES
ASYMMETRICAL
STROKES

2 v Omds: 1. Fobs
by, 1L a@gdobyyemo  xodgol goboms bEgdgm@odgmo msbdodwyg
nomgdol @mygs, 2. momgdol gaogly@o dmdomdgdo 3o@ol yo@ddgdm, 3. Fobo
0omgool  mogol  gdydobgol  gbo- s  doaws@gdegy@mo  dmd@omdgdo, 4. Gobols
gemyge (Bobol adydobyo) [9]
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9JU3960396G g0 0y geobogy®o  dmbsigdgdo  Joymomgdls  0dsbg, @I
mogol  Bgobol  9dbgdo  (bmenosbo Lbgyao ©s dogo  LydlEebzos)  Lob-
BoJB9G0 0obd0dpgg@mdols @go@obgdsl sbEgbl s sEsdosbgdl gbds@gds
530b6@®mM@mb  ImJdggdols  be@ds@gdo  msbdodpgzdmds, sSbggg 9B Y39-
agdol, Lodygggdols s sbAmgbgdols [ymds, bmam  bopa@mlG®os@ o
(‘930 byydbBobios) LolBgdol woligybjios wozsgdodgdyaos ssdosbgddo
moLgloy®-3md3geloyd  Sdeomdslmsb, GyaghHol Lobp@mdls ©s 35@-
30bLmbols  osgogdslimsb.  go@mopggddo  Lob@odda®o  Jizggs g®ydobgols
OML  0sbdodegghya  Jmddgogdgddo  dsbognydo  bodmggdol @m0l

Yglobfogmom aodmoygbgds [5].

J3930L LEgOgmB03gd0, GmIgaoi swsdosbolmgol dgodagds 3smmamaools
dohggbgdgemo  ogml, @bmggmgddo  Fo@dmowygbls  Lobgmdolmgols  @sdobo-

Losmgdge Ji9350L.

by, 2. a@9dobaoli 3obgdoli 05bdodpgg@ygao Jmbszgemgmds (o .bdgHo@sdgomols

9JL39M03gbG o domdgoiobol  3gbG®OlL  gJub3gMm0dgbd o bgg@memaools
0 dMAGHM@00l gm@m dobos)

Jaggomo LEgdgm@odgdo gobobogngds, @mym®O 3 393000 mobsdodpggdmds,
Omdgeno dgagds dys®o, gobdgm@gdswo gangdgb@gdolash. bEgMgm@o3gdo,
LA gHJME03gEmdolgsb goblbgoggdom, ssd@oMgodswos, Jgm@Egds (30380%-
Ao, J39300 xod3L ozl @obofyolo ©o odbmermgds [43]. 3bmggemms
J39g5do bAOgmE03900L godmgegbsls dgbsdangdgeos 3Jmbwgl Logos®asywm
bolosmo: o gggmo  gangdgb®gdo  dgodemgds  sdmgodogl o6, 3oGoJom,
3obdgm@gls o6 hobogmwgl 3 LEHIOgMG030Lmgols s@spsdsbsbosmgdgero

J3ag0m. Jzazomo  LHgdgmGosob gdowagby  gergdgbdetgm  gemggme©
aobgoboansgm  Jigz0m gangdgbBgdl, by gergdgbBsdya dmd@smdomn 5B gol
©s 3mbgol [46]. ogomomse, Lodmbswodmgm Jiggomo LEghgm@osdo dgod-
@gds  dgoEogrgl  gergdgh(hgol,  Gmdgmoi  ©sgegdodgdgmos  baowsgmols
©5093b6905Lmab, dg@ggolimsb, dmigoobgdols s ©sdydoggdslmsb. Jiggomo
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920999630 0mgangds msbpsgmeomse, m9 LE0dgmmmsb 3oMggmogg YOmo-
90w Jdgogdomn ol doeosbs  geobwgds  [2]. Ji3ggomo  bEgegmEodo
dgdoeagbgeno  bofogols  Lobow  dmJdgogdoms  godlodgdyger  3md3en gLl
(Fixed Action Pattern — FAP) dgoizogh [4, 31] 99690039000 300mbdogdeyamo

J3a3000 gegdgbBade 9Ggmgmo 9oy gbemdon syEgmgmo msbdodwys-
Amdom. FAP-ols dspommomgdos: bowsogaols dmdmggds, @odgdols dmJdgogdoms

goJlbo@gdygmo  gmd3agdbo o6 Lbgyaol  dmgaol (0039  a®ydobyo)
dmJdgegdoms goJbodgdygemo 30md3egdlo.

FAP-ol ‘dgleygangds ofggos ,.g0dmz@gmo hobdsbol® 3@0biodom: bEodyeols
bodobygbme  gomsdpgds dmddgogdoms godlodgdygao 3mddargdbo, Gmama3
dmJdggdols g@mosbo Lg@mos, Lobsd o6 wsdmegtwgds sj@o [3]. oy LEsOGo
g, dmddgogdoms  golodgdymo  3md3egdlo  dmemdwg.  dogomomsw,
Lobol a@ydobyo (OMLEOsS@y@0  aG9dobyo) @by gddo ©sdmsgmogds
dg0o8L @osbgrmgdom 25-dpg dmd@omdsl Fobs momgdomn 3bgodol, msgols
>  gob@ol dosdmdo [11, 12]. dmdgogdoms 3md3agdlgdo  genobpgds
3bmggems sp@gga sbsgdo s Jgdwgmddo swo® oigergds. JmJdgwgdgdo
o (ywgds 03 dgdmbggzsdoi 3o, o9 goy@ls s @obl do@ol gmb@sldo
bganmgbydo  sMmggumos, @o3  Limdge  goJlodgoga  dnJdgogdsms
3M33emgJlols  d33900@0  bodsbos [14, 25]. @o@g@s@dydol Imbsigdgdols do-
bgegom,  3bmggmgodo  ghopdgbGodgdgmo  Jggge  selghomos  dmegmo-
@gdgeo LEA®gbol [6, 26], dgogdo gdmEoydo s Bobogydo s®rggzgéols
[17, 45], obggg 9gw035396@ 900l bgdmJdgogdol w@mL [12, 44]. 3bmggegddo
NMo3d9bGoMgdaao Jaagobs dogogomsw ‘dgodangds dmgoygobmm
shogasb@s daamgddo msbs@dmagdolysb obmenszool Jgogasw gobgomes-
9090 bogoseyg®o 3930l K@opdgb@ocos [23, 36]. obgm  LE®gLye
Lo yo305d0, AMYMAOESS @WSOMMSGMA0YE0 goOmMsa39b0l shog as®gdmdo
30594356, 3339000 aobomgds s dg3®o Lbgs, domTo 0393l g@9dobyyeo
J3930L  g@sydgb@ocosl  g@ydobaol o gggmo  gangdgb@gdol  aodm-
B™ggoom, sbggg 0M@g93> RObgdol  mobdodgz®dmds s bdodop Y-
doby o xodgo woydmogdgdgao @hgds [28, 37-39].

Lodmboodgm  Ji3g930L  ggmergiool dmegebg  ©oydwbmdom, so@olgodms
mxobbg J. Eisenberg-ols o P.Leyhausen-ols dobgegom, godm@hgymse  ©s
30ma@glygmmo  omgagds  dbbgg@m3gols  odg@oe ,,Losboggoomm 36960l
aobbm®zogagds [18]. sbigm dmwamad Lol gdgdl dbodgbganmds ofgm Lbgo-
slbgs gaobogydo Lsgombgdolmgol swsdosbgdols Jigg0mo s bggdmenm-
30900  oMmmgg3gool  dgbfoganols @AM,  aoblsgym@gdom,  mdlgloy®-
3M3I3Peolydo  smogmdol,  Gydgdol  Lobp@mdol ©s  3oM3oblimbols
55350960l @AM, A. Kalueff-o @s J. LaPorte doohbgggh, @md a@dydobyls s
dob  LAHOYJHYOsbg  wog30039d0L  godmygbgds  Lbgowolbgs  Fomdmdmdbols
bLAOYLdol @AO™ML  dgodargds [27]. ogo dgodargds ©s3ogdoMgdygero  ogmlb
50530569070 589]B3 O ©oOWZg390mab, Amam@oss dRmmgs, ©gddglos ©s
Lbbg.  9JU39M0dgb@yemo  33amgggd0m  bohggbgdos, G®I  a@ydobao  bdoGsw
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geobgds  3mIBMORAYE  300mdgddo O Lm@gdol dobodobsiEool @MU,
09d3ze,  obggg  geobwgds  LEH®gbmAms  bgdmddgogdol  dgogasss,  dom
doaol Loosbgrom, (ymol dgbbydgdom, dgmogdo sbsmgdom, dBsiEgdeom
bgdmJdgegdom olbggg, GMamAE bmyogOmo Bo@dsgmemao®o 3G 3s@s@ols
©s  3m@dmbol  bgdmJdggdolsl.  g@ydobaol  saam@omndol  sbagobols
35dmYg9bgbdom  bohggbgdos, @mam@  dgyudeos  LEA®gLlL a®ydobyols ©gbm®-
3obobgds, o, (39RO M-JoygEeg @0 Ly@smol, Ggpombogyg@o  aobsfo-
@9dol, Bobgdl dm@ol s@OsLfm@o gowsoligeargdol s dgFygzgdoeo, ©o9-
dnog@mgdgeo a@ydobyyemo Jigg0l Loboo [22]. K. Lorenz-ds @o N. Tinbergen-
do 3oMggemo o5mfgdgl 0bLFoJB @0 Imddsmdgdo [35, 46]. dmagosbgdom, P.
Leyhausen-ds dd9dfmgmgddo s@{gds Lodmbswodgm  Ji3ggol  ggmerycoygco
by, 3obboggm@agbom go 3o@olgddms mxobol Fo®dmdswagbargddo [18, 30]. I.
Eisenberg-msob  gomo@ ol sgofbodgdes  J3gg0b  gergdgbBgools  msobdod-
0936005, AMIgalsi SO gdes dGo(3909800 boodmmdol WML ©s dob
Foddmopagbes  gomy®sdol Lobom. gommemaoy®o  ©s33003900L dggyem
obobo  dogowbgb ©oligghbodwy, @M  bosgembyg  gBgzs  30gbol  Lg@dool
3090499696000 Fo@dmoeagbl  dmbswodymo  J3g30l  3@0doBoyge  geo@IsS.
boogaol wokg®ol M93g@@yo@do job@ols ¢35bs bgosdo@by ,,Loboggwomm
30965 [o@dmoagbl  ggmenyioy@o  mgobsb@oborn  gg@m  sbhoan
»000{g3ol" o dgg@er 9BOm  98adHaG0s,  gorGy SOJsgmo  ogbgools
bgdos.  dGogdmol  dmdgogdol  989dHaO®ds  Lbsboggoomm  3dg60l*
JgbO g gdoll @AOML 9RO 0bOEgds [15]. P. Leyhausen-ols dogé 3o@olgdbdms
oxobol  gggams  Lobgmds  baslosmwgds  0dom, ®md  Ibbgg@3al  jobdol
dosdmdo ,,boboggoommm 36960l doygbgdom ganogl, @oi bydaol Ggobol
©5b0oobgdol s LY@ogy Loggooels 0fgggl. P. Leyhausen odogg c®ml dgo-
Lfogemoes  3o@obgddms mxobdo dmd@smdosms msbdodwgg@mdbsls dbbgg@ae by
boodmmdolls  @AmMb;  o0go  soMgds  dmd@omdsms  mobdodwggdmdsls
3o00Lgoams  mxobol  Lbgswolbgs  wxaugngddo: 1 3o@obgddms  mxsbols
bbgowolibgs Lobgmdols {o@mdmdswygbgenms  dm@ol. 2. bbgowslbgs slsgol
3bmggergdl dm@ol, @oEasb bmaoghmo J3ggomo @gsdiEos godmogggmgds
bogdg msgol Bgobol o yggeo LEOYJBH YO0l Jmd[oxggdol dgdwgy. 3.
bbgowolbbgs godmEomgdols 3bmggemgdl dm@ol. 4. 0bmensz05do gob@Eogn
3bmggegols o mobsBm@gdbmsb Hmogammdsls dghgggee 9abgddeomgdls
doaol.  9bps  5®0bodbml, @®I ,Lsboggwomm  3dgbs*  [o@dmowagbls
053523009306909a 5Bl 0obdodpggd o Lodmbswo®gm  dmddomdgdols
Lg@ools gl ygangdolisbs.

0obdodpggdygemo  dmJdgogdgdol  gm@dodgds, Gmdmgdoz dmogdegds  Lo-
boggooamm 396000 sho@asb@es 353 gddo, [o®Imodmds mobpomsb. (3ogn-
3990 gomAEobo®gdygmo  3md3mbgbBgoo,  Gmdmgdoi  dgoepgbgb o3
30m@3gbl, 3o, 3000l gomgds o 39RO gEobwgds Mgy  Sbs do.
sdobmobogg  og@omgdgeros,  Gmd  IBs3gdmol  mogo  Lfm@se  ogmlb
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MG0gbGodgdygemo  Jbbgg@3gol  dododm, @sbsi  Lhodogds  god 390
3obogydo dogos.

by, 4. mEgemGo SOy gdl ,Lsboggoommmdgbol [29]

hggnegdb®og, bowogemols ao®gabyamo  Lobg o@ s@ogbbgol  sbogasbds
3bmggel 03 mbydpyg, @mI Loboggwogem 3d9bs dmgano dognom gl yen-
gl. oygomgdgeos  [o@dmodgols Fobolifo®o oj@ogoios. do@omswse, ol
Fo®dmodmds  bowogmolmgols  d@dmeols  @OML, ©gosbmsb b mobs@m-
@gdmob  OMogAmnmbdolsl.  3mbyydgbizooll  @OML  dJmymemebymsw  [om-
dm0dmds boboggommm 3d9bs, dgdoymddo jo ol aodmgmobogds Lbgowslbbgs
Lo®Yo3096d0. my sl o@ dmodgl 3b9Bgdolmgols mEbsgo bswsgeno
3obgoma®gdols  3Go@ogym  3gBomedo  (6-psb 10 330053y),  olobo
Jgdamddo ggmo® sbgdbgdgb dgoldgemmb Lsboggwomm 3dgbs ob dogrosh
9ko@0 gl Jmdgogos. Lofyol 9Ho3by @Ebmggero dgdmogedamgds  mob-
sgmeo@o 0blBod@yg®o Jmddsmdgdols Igldymgdom, dop®sd O™MTo dom
boFogmd®og 3300l 0@ gmgdom s Jd@smdgdbom, GmImgdlisi woliffogeols
Jgdgy  dgodgbl. msbpogmemoan  golo@gdyen  IJmdgogdoms  3md3engdligdo
ahgds  yagegeo  Lobom s gybjiomds  Fbo@sdbo®  sliffsgarols
30m3gLd0 go@dodgdyge 39390056 ©s JMdOMbgdmsb ghHmsw.

HOIROGOYROE  JOOEMY0S  ©OL  JYOoREgesl  gndmdes  Jiggol  Lpdyd-
AYOL s eIl ol gbgdmes Ji3gz0m Imgegdl, GmImgdbsi dGsgsmo
Jeool  gobdoganmdsdo  gbodgdmes  Lbgopsbbgs  @sbabgargdgdo:  Ji3930L
0bLBoJA®o dmwgero [33], msobpsymenogo gmm@dobszos  (Erbkoordination)
[46], msbwogmaogno wbs®gdo [16], Lobgmdolmgol @odsbsbosmgdgamo b3g-
(30803900 J3gg0m0 dmwgeagdo [7, 8], mobpsymaogo b 0blGoddy®o Jig3o
[22], ULob@ogbo [10], dm@m@yao Dodgrmbgdo ob JmFmaygao 3Gma®sdgdo
[20], dmd@omdgdo s domo  mobdodpgg@yamds [21] s bbg. yggms gL
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B9Mdobo godmagi399L LAHOYJH YL SOLL, GmIgaoi ao® 339980 Fgbgdom
QRN IJUQITHIES

byg@. 5. 2969@oL dogd gobbmdEomgdygao ,,bsdmbsodgm Jizgzol™ mebdodwggmgeo
Jcagomo 358 gmbgdo, dom  dm@ol, Fobs momgbom bopsgmols wodgds, msgolizgh
dosbenmgds s bylRo ,,bsboggoomm 3dgbol™ dgbdyamgds joldol oMgdo. s3o39
dgmemel  04gbgol  bmaog@mo  3390bolgddms s goBolgddms  myxobol  Fo@dm-
dowpygbgemo [18]

9go@maosdo Fobsb{o® asoblobmg®yao, g9b9@039000 ©gBgMdobo®gdyero
©s  bobBo mobdodpggdgmo  J3930L  gMbEIRES, OIS  3M3YPms®yEo
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Lobge{megdon ,d0ddgogdsms  godbodgdygao 353 g@mbgdo”  dmobligbogds
(Fixed Action Pattern — FAP) [32].

dgodgdomo  gomm@maools  mgselbsb@olbom, Jiggomo LEOYJHegools dg-
L{ogens olgmogg 360dgbgermgsbo gobs, Gmym@oEss 9Yuem A@Mo©o30gEo0
396mBH037M0 60dbgdols gLfogans, dopsmomsw, dMRmeEmaos ©s Sbs@mdos
[24].

10

byg@. 6. wofygoengdol J3930L smo 3mbs, Gmdgenoi 9350360k 0bgolgddms Lsg@Hhom
396900490 39933000 9mdsls s goboboangds, Gmyma G FAP [34]

K. Lorenz oblL@od®ol J399 aaeobbdmows dmigdygmo bmggaols Labgm-
dolmgol sdsbolosmgdgan ,,dmdgogdoms goJbodgdye 3md3agJLL* (333).

bodygs »8oJbo@gdyeo™ babl ¢lgsdl LEg®gm@odym o sl ygagdya
dmJdggdoms bolosml [13]. 383 bolosmegds dgdwgyo mgoligdgdom:
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. 383 séol mobpoygmaogo LEg@gm@03d0, d3oEdom aoblsbogdygamo ©s
Jobogomebgao oo Mm@560bgdbymo o5JGgdol msebdodogg®mds

2. 9383 os>@ol dmd@omdbols @myeo  3mddengdlo.  Lodoygeols godm  a5b-
bbgogrgds do@Gogo Mgxge Jlgdoligsb

3. 983-L gOmbsodo godmgmgbs 53l Lobgmdol gomo s o0pogg Lgbol,
sbsgols s gobomamyoy@o Jpymds®gmdols yggans obwogowolingol

4. 333 podmafggze do0BH0g0, dopsmlbidgzogogg®o bHodgaon
5. 983-l a039m@gds 2odbga gdyemos

6. 338 M7900090L  oMgaohb  LE0dymgdby, Gmdgmmsiz  Ibmeme  dm]-
dggdols  25ddg9d0L  Gm@o  sgolGosm. 338 sy@dgegdl  dmJdggdsls
bEodygeols d97y390L d9dwgy. ©oFygdyemo 338 sp@dgengdls dmJdgogdsls
d5doboi, Mm@ES goMgdm smo® Lodko®mmgdls 33B-L s@Lgdmdsls

7. 9383-0l aobbm®09egds 5@ 5ol sdmgogdygeo dol Fobs 3g@omby.
030 305]Bogymms© bOgms bo®Eogmegds 30Mggeogg dmJdgogdobsl

JOOEMA0YA0 336093900l 20BOMMGdsd godmogmobs, G®I my®dg dgg60
383 9RO (335000005,  goMg SO  gymbom.  sdoRmd,  bmyogOmo
gom@myo BoOmdl 3383-I Lobgemo YgyEgomml. dgdmmsgsbgdygmos ,,dm-
dOsmdomo  3md3arglbo™  (motor pattern), ,,dmJdgogdols  md3engJlo™ o6
»dmEs@ @0 dmJdgogdols 3md3eglo* [1].

ROMM @0 g@sdydol  [yodmgdol s Loggmodo  gJb3g@odgb@ o
dobognols gomgogolifobgdom dgodengds ©ogoliggbosm, GmI LG gMEG3 e mds

> J3ggomo  LRgmgm@odgdo  3bmggemms  J3gzol  Goygao, oydzs  gom-
dobgmoligob goblibgoggdyemo sli3gddgdos.

dodggdoms  godbodgdbyamo  3md3engJlgdolbs s  J3gzomo  msbdodwgs-
Omdgo0l sbognobo gg9bdodmgds bgo@mdomamaoy®o dgdsbobdgdols yoggdsdo,

o3 ©Mgae0®gdl  dmdgogdol LGOI IOsLbs ©s Lob@soJll. a®eydobyo,
Om03  J39308 MOAb0bgdymo s 3MMEbmbomgdswo Rm@ds, 3b0dgbganmgsb
0bLA®3gbdL  Toddmopagbls  glodm-bggdmemmaoy®o s  Jiggomo  3smmenm-
30900l dgb{ogeologol. o3 mgoglbsb@obom d60dgbgammgobos beamdmwgengdols
3530496900, @53 a39bdomgds  oodosbdo s lgdymo  bgoBmdomermyodo  ©s
393000 ©sM®g93960L  Loxgydgergdol @I osbMgdsdo; sdsgg @MU, dsmo

omm  13gdA®o  Lodgomagdols  ggodanggl, ©og533000gm  Omam@ 3 goo-
dmAsAMO0Y, olig d9bgddog 30MMmdgddo o@OLgoye  3bmggmms  J3g3ob,

053 3320930l 3OmEgll 3owgg 9RGM LoobBgdgbml bpol ©s gonmamayoy®o
390139JB0g005b Sbengdy® 063 gH3MgRo3090L Fo@dmdmol.
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CTEPEOTHUIIHOE HOBEJAEHUE, T'PYMUHI' U IE3OPI'AHU3ALIUS
HNOBEJIEHUA Y )KUBOTHBIX: HEMPOBUOJIOTMYECKUE U
9TOJIOI'MYECKUE ACIIEKTbBI

Teopzuii Anoponuxaweunu’, Muxaun Oxyoncasa”?, Tea I'ypaweunu®’,
Tamuna Bazaweunu® 4, T'eopaun Keepua03el, Kemeean I' ozemeufml,
Cenepa Yunaweunu', Huno Axo6aoze’, Mapuna Huxonaiimeunu'

1 N

entp »kcrepuMmeHTANEHON Ouomenuiuubl uM. MB. bepuranmunu, TOumucu, ['py3us;

2 N 3

l'ocynapcrBennslit yauBepcuter Unbn, TOummcnu, I'py3us; ° YHuBepcurer AnTepOpHIK,
4 o o

Townucwu, 'py3us; * TOMITUCCKHUI TOCyIapCTBEHHBIA YHUBEPCUTET UM. MB. JI)KaBaXHITBHIIN

PE3IOME

CTepeoTHITHOCTh B TOBEICHHM J>KUBOTHBIX 4YaCTO PACCMATPUBACTCS KaK IPOSBIICHUE CBOMCTB
HEPBHOW CHCTEMBI, KOTOPBIE MTO3BOJISIIOT OpPraHM3My 3 (EKTHBHO pearupoBaTh Ha ONpe/elICHHbIC
CTUMYJIBI C NOMOIIBIO 3apaHee c(HOPMHUPOBAHHBIX OTBETOB. CTEPEOTHIIHOE IIOBEIACHHE MOXKET
MPOSIBIIATECA B BUae (hUKcHpoBaHHBIX mMoBeacHUecknx akToB (Fixed Action Patterns — FAP),
BO3HUKAIOIIMX B KOHKPETHOM KOHTEKCTE M, KaK IIPABHJIO, IIOBTOPSIOIIMXCS B OAHOM M TOH ke
(opme, UTO yKa3bIBaE€T HA UX IEHETHYECKYIO U HEHPOOHOJIOrHYecKyto oCHOBY. C ATOJIOrHYECKOM
TOYKH 3pCHUs, TAKOC IMOBECACHUEC o6naﬂaeT a}laHTHBHOﬁ HCHHOCTBIO, IMMOCKOJIBKY B CTa6l/IJ'll)HI)IX
YCIIOBUSIX OKPY’KaIOIEH Cpe/ibl MOBBIIIAET NIAHCH! OPraHM3Ma Ha BBDKHBAHHUE M BOCIIPOU3BOJICTBO.
Kpome TOro, crepeoTwiHoe MOBEAEHHE YacTO OCHOBBIBAETCS Ha T.H. «3allyCKAIOIIMX MeXa-
HHU3Max» — CIEU(YUIECKIX HEHPO(PHU3HOIOTHYECKNX CHCTEMaX, Pearnpyonux Ha IMOCTYIIAI0Ie
U3 OKpYXKaloIleH cpenmsl «3alycKarommue» cTumyisl (releasers). Takum o0pa3oM, IMOBeIeHHE
MHUIMUPYETCSl TOrZA, KOTAA CTHMYJ JOCTHIaeT ONPENEIeHHOIO MOpora, YTo YKas3hlBaeT Ha
TECHYIO CBfi3b I'CHEpallM IOBEICHHS KaK C BHYTPEHHHUMH, TaK U C BHEIIHHMH (DaKTOPAMH.
HeiipoGuonornueckue HCCIeIOBaHMA MOKa3aiH, YTO IIOJOOHOE IIOBEACHHE PETYIUPYEeTCs
9BOJIIOLIMOHHO COXPAaHEHHBIMU CTPYKTYPaMH LEHTPAIBLHOW HEPBHOH CHCTEMBI, TAKMMH Kak Oa-
3abHbIe TaHIVIMM, aMUTAAIa M THIOTAIaMyC, aKTUBHOCTb KOTOPBIX CBs3aHa KaKk C MOTHBa-
HOUOHHBIMH, TaK U C SMOLIMOHAJIbHBIMU KOMIIOHCHTAMH.
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STEREOTYPIC BEHAVIOR, GROOMING, AND BEHAVIORAL
DISORGANIZATION IN ANIMALS: NEUROBIOLOGICAL
AND ETHOLOGICAL PERSPECTIVES

Giorgi Andronikashvili', Mikheil Okujava®"?, Tea Gurashvili">,
Tamila Bagashvili"*, Giorgi Kvernadze', Ketevan Gogeshvili',
Senera Chipashvili', Nino Akhobadze', Marina Nikolaishvili'

"Iv. Beritashvili Center for Experimental Biomedicine; Tbilisi, Georgia; 2llia State
University; Tbilisi, Georgia; ° Alterbridge University, Tbilisi, Georgia; * Iv. Javakhishvili
Thilisi State University, Georgia

SUMMARY

Stereotypy in animal behavior is often regarded as a manifestation of neural system properties that
enable the organism to respond efficiently to specific stimuli through pre-established behavioral
patterns. Stereotypic behavior can appear as fixed action patterns (FAPs), which emerge in specific
contexts and are typically repeated in the same form, indicating their genetic and neurobiological
basis. From an ethological standpoint, such behaviors have adaptive values, as they increase an
organism’s chances of survival and reproduction under stable environmental conditions.
Furthermore, stereotypic behaviors are frequently driven by so-called “releasing mechanisms” —
specific neurophysiological systems that respond to environmental “releaser” stimuli. Thus,
behavior is triggered when a stimulus reaches a certain threshold, suggesting that the generation of
such behavior is closely linked to both internal and external factors. Neurobiological studies have
shown that these behaviors are regulated by evolutionarily conserved structures of the central
nervous system, such as the basal ganglia, amygdala, and hypothalamus, whose activity is
associated with both motivational and emotional components.
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OPUTMHAJIBHBIN TECT BBI3OBA ATPECCHUHA
N ONPEJEJIEHME EE KAYECTBA

TI'ypam Bexasn', Hpune Keauaose’, Hana IMunus’, Manana Ipyuose’, T'ueu
‘Iukoﬁaea", Huno Xeumus’

1I_[ezHTp JKCIIEpUMEHTATBHON OnoMenuiuHbl uM. MB. bepurampumu, r. TOwmmcu, ['pysus;
? TGumiccKii roCy/lapCTBEHHBI MEIMLIUHCKUN YyHUBepcureT, ['pys3us; 3YHI/IBepCHTeT
I'purona PoGakunze, Towmucu, ['py3us; 4pr3HHo—I/I3paI/IJILCKa;1 COBMECTHAsl KIIMHUKA
«I'maomeny, U'pysus, Tounmcn

PE3IOME

3a mocnexHue 50 JIET €CTECTBEHHO M MCKYCCTBEHHO BBI3BAaHHBIE KaTacTPOQbl PE3KO IOBBICHIH
BBIPAKCHHOCTh arpeccHy, 4YTO OOYCIIOBHJIO CO3JaHHE HOBOTO HANpAaBICHUS B MEAWIMHE —
arpeccrosioruy. MeTo u3y4eHHs arpeccuy y >KMBOTHBIX BIlepBbIe OblT peasoxed [1. Kapiom.

B nmanHOW cTarhe Hamedl Ienmbi0 OBUIO HM3y4YCHHWE pPAa3HOTO MOBEINCHHS arpecCHBHBIX U HE
arpecCHBHBIX KpbIC. 15 3TOTO, € IETbI0 IPOBEICHNUS ONBITOB, HAMM ObliIa CO3/1aHa OPUTHHAJIbHAS
JKCIIEpUMEHTalIbHAs KaOWHA, KOTOPasi COCTOUT M3 HECKOIBKUX OTACICHUH. DTU OTAENEHHUS MEXIY
co0OH CcOemMHEHBI [BEpSIMH, KOTOpPBIE OTKPBIBAIOTCA OKCIIEPUMEHTAaTOPOM HJIHM KPBICOH.
OCO0EHHOCTBIO JKCIEPUMEHTAILHON KaOMHBI SIBIISICTCS 3alHssl CTEHKAa, KOTOpas MpeACTBIICHA
3epKaJoM.

MBI IOCTaBIJIH 1IEJIbIO BBISICHUTh Y3HAET WJIM HET ce0s KphIca, OJICAKCHHAS B KaOMHY — ()eHOMCH
caMoOy3HaBaHUs (TEPMHH IpEIUIOKEH HaMu). BpIICHWIOCH, YTO OIHA Tpynma >KHUBOTHBIX
HaOpachIBaeTCsl Ha 3epKajio M OopeTcs C T.H. «IPOTHBHUKOMY». JlymaeM, 4YTO 3TH >KMBOTHBIC
arpeccuBHBIC U HE y3HaIOT ceOs. bompmas yacTh )KUBOTHBIX BEAYT ceOs CIIOKOIHO, HEKOTOpPHIC
JIDKYT 3epKaiio (ce0s1) ¥ MaIryT XBOCTOM — 3TO HearpecCUBHBIE KPHICHI.

MHOTOKpaTHBIE €XEIHEBHBIE SKCIIEPUMEHTHI Ha KpblcaX MyKCKoro moia (n=60) moxaszamm
JOCTOBEPHOCTH TTOJTyYEHHBIX JaHHBIX.

W3ydyenne moBeAeHUS SKUBOTHBIX OJTHX JBYX TPYyIII [OKAa3al0 pa3IHu4yHBIE Pe3yJIbTaThl
MOBECHUECKUX peakiuidi. JKMBOTHBIE MEPBOM TPYMIBI CUMUTAIOTCA arpecCUBHBIMHU, a BTOPOH
TPYTIIBI — HEarPECCUBHBIMU.
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ORIGINAL TEST FOR THE PROVOCATION OF AGGRESSION AND
THE DETERMINATION OF ITS QUALITY

Guram Bekayal, Irine Kvachadze’, Nana Pilia’, Manana Pruidzé®, Givi
Chikobava®, Nino Khvitia®

"' Iv. Beritashvili Center for Experimental Biomedicine, Tbilisi, Georgia; % Thilisi State
Medical University, Georgia; > Grigol Robakidze University, Tbilisi, Georgia; * Georgian-
Israeli Joint Clinic “Gidmed”, Georgia, Thbilisi

SUMMARY

Over the past 50 years, both naturally and artificially caused disasters have significantly increased
the manifestation of aggression, which led to the creation of a new field in medicine —
aggressiology. The method for studying aggression in animals was first proposed by P. Karli.

The aim of this article was to study the different behaviors of aggressive and non-aggressive rats.
For this purpose, in order to conduct experiments, we created an original experimental cabin,
consisting of several compartments. These compartments were connected to each other by doors,
which could be opened either by the experimenter or the rats themselves. A unique feature of the
experimental cabin is the back wall, which is made of a mirror.

Our goal was to determine whether a rat placed in the cabin recognized itself or not — a
phenomenon of self-recognition (the term was proposed by us). It has been found that one group of
animals rushes at the mirror and fights with the so-called "enemy." We believe that these animals
are aggressive and do not recognize themselves. The majority of the animals behave calmly, some
lick the mirror (themselves) and wag their tails — these are non-aggressive rats. Multiple daily
experiments on male rats (n = 60) showed the reliability of the data obtained.

The study of the behavior of animals of these two groups revealed different results in behavioral
reactions. The animals of the first group are considered aggressive, while those of the second
group — non-aggressive.
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COBPEMEHHBIE ITPOBJIEMbI ®OPMUPOBAHMUSA 3JIOPOBbS
CIIOPTCMEHOB IIOJAPOCTKOB

Jluana Kaxkuaweunu, Maiia Uxapmuwieunu

I'py3uHCKUIl TOCYAapCTBEHHBIN yueOHBIH yHUBEPCUTET (U3UUECKOT0 BOCIHMTAHUS U
cniopta, Towmmcu

B crathe paccMaTpuBaWTCH TakKHe 3a00JI€BaHHS ONMOPHO-ABUTATEJILHOT0 ammapara Kak
HApyIIeHHe OCAHKH M CK0J103. HaMu 0b1iIM NpeINpPUHATHI MONBITKH MPOAOAKATH H3yUeHHEe
CKOJIMOTHYECKOi 00JIe3HHH Y CHOPTCMEHOB U Pa3padoTaTh HOBble HHHOBAIIMOHHBIE METO/bI,
HaNpaBJIeHHble HA NPOMUIAKTHKY, PeadM/IMTALMI0 U YCTPAHEHHMEe HAPYLIeHMiH ONOPHO-
JBUTaTeJbHOI0 ammapara B YCJOBHUAX TPEeHHPOBO4YHOro mpomecca. Ha ocHoBe anaiau3a
HAYYHOM JMTepaTypbl, HAMH OBLJIM PacCMOTPEHbI MeTOANKA M 3 (PeKTHBHOCTH NMPUMEHEHHA
KOPPUTHPYIOIIMX YNPAaKHEHUId Ha TPEHMPOBOYHBLIX 3aHATHAX B TpYyINe CHOPTCMEHOB B
Bo3pacte 11-14 JeT, 3aHMMalOLIUXCH JI/aTJIeTHKOH M HMMEOIIMX HAPYLIEHMS OCAHKM H
CKOJINO3.

AKTYaJIbHOCTh TPOGJIEMBbI CBfI3aHA HE TOJBLKO C €XKEroJHbIM YBeJIMYEHHEM YHCIA TOJ-
POCTKOB, 3aHUMAIOIIHUXCS CHOPTOM M MMewINUX Hapyumenus OJA, a Takke ¢ BBICOKOi
PacupoCcTPaAaHEHHOCTHIO BeyIIUX ()aKTOPOB PHCKA HAPYIIEHUSI OCAHKHU M CKOJIN03a.

KiioueBble cjioBa: HapylIeHHE OCAHKH, CKOJIHMO3, TOAPOCTKOBBIN IEPHOA, aCHMMETPHUYHBIC
YOpaXHEHUSI, KOPPEKIHUS OCAHKHU, MPO(PHUIAKTHIECKIE MEPOTIPUSITHS

B macrosmee BpeMs B Hallel cTpaHe CIOPT paccMaTpUBAeTCs KaK MOIIHBIN (akTop
o011ero pa3BuUTHsI OpraHu3Ma M yKpemseHHus 310poBbs. [loaTomy, mpobiema 310pOBbS
CIIOPTCMEHOB CEToJHs KaK HHUKOIJa akTyalbHa. B cTarbe paccMaTpuBaloTCAd Takue
3a00J1€BaHUsl OTMOPHO-IBUTaTEIbHOIO ammapara Kak HapylIeHHE OCaHKH U CKOJIHO3.
Hamu Op1iin npeinpuHATHI HONBITKY IPOJODKUT U3YUEHUE CKOJIMOTHYECKOI 00Ie3HH Y
CIIOPTCMEHOB W pa3paboTaTh HOBble HHHOBAI[MOHHBIE METOJbI, HaIlpaBlieHHBIE Ha
NpOQUIAKTHKY, pPeabWINTalMI0O M YCTpaHEHHE HapyLICHUH OIOPHO-ABUTATEILHOTO
anmapara (HapylIeHHEe OCaHKH M CKOJHMO3) B YCIOBHSAX TPEHMPOBOUYHOrO Iporecca. Ha
OCHOBE aHallM3a HAay4YHOW JIMTEpaTypbl, HaMH OBLUIM pAcCMOTPEHBI METOAHMKA U
3¢ (PEKTUBHOCTh TPUMEHEHHsS] KOPPUTHUPYIOIIUX YIPaXHEHUH Ha TPEHUPOBOUYHBIX
3aHATUAX B TPYyINIIe CHOPTCMEHOB B Bo3pacte 11-14 ner, 3aHUMarommxcs JI/aTIETHKOH 1
UMEIOIINX HapyIICHUS OCaHKU U cKoino3. [Ipobiema moncka >(h(HEKTUBHBIX CPEACTB U
METOJMK KOPPEKIMH IO3BOHOYHUKA Yy MOJIPOCTKOB HAXOAWTCA B ILIEHTPE BHUMAaHUSI
TpeHepoB W Bpaueil. Jlns coBeplieHCTBOBaHUS JieueOHO-MPOPUIAKTHIECKON PabOoThI
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BO3HHMKAET HEOOXOOMMOCTb PAaHHETO JUATHOCTHPOBAHHSA CKOJIHO3a M CBOEBPEMEHHOTO
KOMIIJIEKCHOT'O JICUEHHsI UIMEHHO Ha PaHHUX CTaausX 3a00J€BaHUs 10 3aBEPIICHUS Y HUX
KOCTHOT'O pocTa. AKTYaJIbHOCTh MpPOOJEMBI CBSI3aHA HE TOJILKO C €XKETOJHBIM yBe-
JMYEHUEM YHCIa MOAPOCTKOB, 3aHUMAIOINXCS CIOPTOM M nMeromx Hapymenus OZlA,
a TaKXe C BbBICOKOW PpaclpOCTPAaHEHHOCThIO BEOYLIMX (DaKTOPOB PHCKA HapyLICHHS
OCaHKH U CKOJIHO03a.

Hapymienne ocaHKM W CKOJIMO3 JOCTAaTOYHO PaCIpPOCTPAHCHHBIC 3a00JICBaHUS CpeIu
MOJIPOCTKOB, KOTOPOE XapaKTepu3yeTcs He TOJBKO nedopMmanuell MMO3BOHOYHHKA U
TPYIHOW KIETKH, a TaKkKe HapymeHUsIMH (YHKIHA CEepAeYHO-COCYIUCTOH W
IBIXaTeIbHBIX CUCTeM [3]. BONBIIMHCTBO TPEHEPOB HE MPUIAIOT 3HAYEHHS HAdaIbHBIM
CUMIITOMAaM CKOJIM03a, YTO MPUBOJUT K MPOTrPECCUPOBAHUIO 3a00JIEBaHUS, CHIDKESHUIO
pOCTa CIIOPTUBHBIX PE3yNIHTATOB M PUCKY MOIYUYEHHS TPABM, XapaKTePHBIX IS JAHHOTO
BHJIa CIIOpTA.

[To3BOHOYHHMK TMONPOCTKA B TIPOIECCE 3aHATHH WCIBITHIBAET OOJBIIUE CTaTHKO-
KAHETUYECKUE HArpy3ku. [IpH palnuoHAIbHO TPOBOJAUMON TPEHUPOBKE OTMOPHO-IBH-
raTejabHBIA amnmapaT amanTHPYeTCs K Harpys3kaMm, HO, €CIH y4eOHO-TPEHHPOBOYHBIC
3aHATUS TPOBOJATCSA 0€3 yueTa aHaTOMO-(HU3UOJOTHYECKUX OCOOCHHOCTEH pacTyIlero
OpraHM3Ma, BO3HMKarOT HapyiieHus B GopmupoBannr OJ[A. IToCKOIBKY MO3BOHOYHHK
UrpacT TJaBHYIO pOJIb B OOECICUECHHH HOPMaJIbHOM (YHKIMH BCEr0 OpraHu3Ma,
OCHOBHBIMHU 3aJa4yaMu pea6I/IJ'II/ITaHI/II/I HapymeHusa OCaHKW U CKOJIMO3a SABJIAIOTCA HE
TOJILKO KOPPUTHPYIOIIUE YIPAKHEHUS IM03BOHOYHOTO CTOJI0A, HAIpaBJICHHBIC Ha
(hopMHpOBaHHE CKEIETHOW MYCKYJIATypbl W CHSATHS aCHMMETPHH TOHYCA MBI, HO W
YIPaXHEHUs], YIIydlIalonne (QYHKIHOHAIBHOE COCTOSHUM JbIXaTENbHOH M CEepACYHO-
cocyaucToit cucreM [1, 3].

Lenp uccnenoBaHus: M3y4uTh, 00OCHOBATH U MOKa3aTh 3PQPEKTUBHOCTH BIMAHUS KOM-
IUIEKCHOH  03/I0POBUTEIBHO-KOPPETUPYIOIIEH NporpaMMbl Ha COCTOSHHE OIIOPHO-
JIBUTATEIBHOTO amapaTa CIIOPTCMEHOB JIETKOATJIETOB B Bo3pacTte 11-14 met, nmerommx
HapyIIeHHe OCAaHKU M CKOJIMO3 B YCIOBUSIX TPEHUPOBOYHOIO MpOIIECCa.

OPTAHM3AIIMA N METOAbI UCCIEJOBAHUA

HccnenoBanue mpoBOAWIOCH Ha 0a3e JIErKOATIETHYECKOro MaHexa. B uccnenoBanum
npuHuManu ydyactue 30 cropTtcMeHOB B Bo3pacTe 11-14 ner ¢ nuarHo3zoMm HapylieHHe
ocaHKM M ckonno3 | cremenn. DeKTHBHOCTH MpOTrpaMMbl OLIEHUBAJAch B Hayajie U
KOHIIE JKCIEpUMEHTa C TIOMOIIBIO AHTPONOMETPUUYECKUX JaHHBIX, IOKa3aTenei
(u3udecKkoro pasBUTHS, OLCHKH KapAHOPECIIUPATOPHON CHCTEMBI, BH3YaJIbHOTO
ckpunuara OJIA Bo QpoOHTaIBHON IIOCKOCTH MO PEHTHHIOBOW KapTe Xoyiu-DpeHkca
[4] meTogom nHAEKCOB M (YHKUMOHAIBHBIX Ipo0. Yuamumecs ObUTH MOApa3leiieHbl Ha
JIBE TPYIIIIBL: dKCTIepuMeHTanbHas (20 mompocTkoB) U KoHTpoasHas (10 moapoctkos). B
SKCIIEPUMEHTAIHOM  Tpymme 3aHATHS IMPOBOJWINCH MO0 pa3pabOTaHHOM HaMu
KOPPEKLMOHHOM MporpaMMe B paMKax TPEHHPOBOYHOIO Ipoliecca 3 paza B HEAENIO, 110
25 MHHYT C HampaBJI€HHOCTBIO Ha MNPOQHIAKTHKY, PEaOMIUTALUI0 M KOPPEKLUIO
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HApYIICHUH OMOPHO-ABUraTEeILHOTO anmnapara. Harpyska mon0upanack HHIMBUIYAIBHO.
80% cocraBmsIM cHMMeETpH4HBIE yhpaxHeHns u 15% — acummerpuuHble. B
KOHTPOJIGHOW TpyMIEe 3aHATUS TNPOJOJDKAINCH TO OOBIYHOW Tmporpamme y4eOHO-
TPEHUPOBOYHOI'O Tpolecca. Bee ympakHEHHs] BBIIOMHSIJINCH B TOJOXKEHUU JIExa Ha
MoJly, C WHTEpBaJaMH MEXAY YNpaKHEHUSMH 6 CeKyHJA, B MeUIeHHOM Ttemre. Jlis
CO3/IaHUSN YKPEIUIEHHU ‘“MBIIIEYHOr0 KopceTa” MeXITy YNpPaKHEHUSMH BBITOIHSIINCH
CICIMATIbHBIC PACTITUBAIOIINE KOPPUTUPYIONUE yipaxHeHus. OOmumid Kypc cocTaBmi 4
Mecsma. Marepuan oOpaboTaH METOIOM BapHAllMOHHOM CTaTUCTHKH, IOCTOBEPHOCTH
MOJTyYeHHBIX PEe3yJIBTATOB OIIEHWBaNAch Mo Kputepuio t-CThI0eHTa.

PE3YJbTATBI UCCJIEJJOBAHUI

B nHavane skcnieprMeHTa MpH OLIEHKE aHTPOIIOMETPUUECKHX MoKa3aTeNeil — JyinHa, Macca
Tena M pocTo-BecoBo HMHIekc Kerne kak B OCHOBHOM, Tak M KOHTPOJBHOW TIpymmax
COOTBETCTBYIOT CTaHJapTaM IaHHOH BO3PACTHOW TPYIIBI, Pe3yIbTaThl (HU3HIECKOH
MOJITOTOBKH TOJIPOCTKOB O0EMX TpyINI B Hadaje HCCIENOBAaHUS APYr OT Jpyra He
OTIINYAJINCh, K KOHILY € 3KCIIEpUMEHTa B OCHOBHOH IpyMIe CTaTUCTUYECKH TOCTOBEPHO
MNOBBICWJIMCH IIOKA3aTeIH BBIHOCAMBOCTH MBI crnuHbl (p <0.01), Mpimm xuBoTa
(p <0.05), mokazarenu muHamoMerpuu (p <0.001). B KOHTpOIBHOW Tpymme >XKe OT-
MEYaJIMCh MO3UTHBHBIC CIIBUTH, HO OHM HOCHIIM XapakTep TenaeHuun. [lpu onenke ¢pyHK-
muoHanbHOro cocrosiausa OZJA 10 Hadana SKCIEpUMEHTa HaOMIOAAINCh HapyLIeHUS B
obeunx rpymmax (HapymeHust ocaHku — 75%, ckomno3 — 25%). AcuMMeTpus B OCHOBHOI
ctoiike coctaBmsia 2.1 +0.lem — 3.5+ 0.1 cm. B KoHIE 3KclepuMeHTa BeIHMYMHA
OTKJIOHEHHS OT BEPTUKAJIBHOW JHWHUM C TIOMOILIBI0 KOPPETHUPYIOUINX YNpaKHEHUH
yiyuymnnack. V3MeHeHus HaOMIOAadnch Kak B SKCIEPUMEHTANbHOW, TaK M B KOH-
TPOJBHOM Tpymmax. B sKcrnepuMeHTanbHOM TIpymmne 3TH W3MEHEHHsS CTaTUCTHYECKU
noctoBepHsI (p < 0.001), a B KOHTpONBHOM TPYIIE OTMEYANach TCHACHIHA K yIyUILICHHUIO
mumb y 10% crnopTcMeHOB. YKpeIIeHHE MBI KOpceTa MPUBENO0 K CHMMETPUIHON
AaKTUBHOCTU MBIIII] IIPaBOM M JIEBOH CTOPOH TYJOBHINA, 4YTO IOITBEPKIACTCS
pe3ynbTaTaMi BU3yalbHOW OIEHKHM OCAHKH BO (PPOHTAJIBHON IIJIOCKOCTH 1O PEUTHHT-
kapre Xoymu wu @penkca. HWrtak, No BceM MO3UIMAM OLEHKH OCaHKH B
9KCIEPUMEHTAIBHON TIpyMNIe MPOM30IUIM CTATUCTUYECKU [JOCTOBEPHBIE H3MEHEHUS
(p<0.001), a B KOHTPOJIBHOH TPyIIEe OHU MPAKTUICCKA HE H3MCHUIUCH. Pa3BuTHE
JegopManyy TO3BOHOYHHMKA M TPYIHOH KIETKHM TPH CKOJIHO3€ BiIEYET 3a coOoi
3HAYUTEJIFHOE YXYALICHHE (YyHKIMOHAJIBHOTO COCTOSHHUS — KapAHMOPECIUPATOPHOM
cucrembl. Jlo Hauama skcrepumenta YCC Obina BbIIIE BO3PACTHOM HOPMBI B 00eHx
rpymnax u cocraimsia 81.4+ 1.7 — 91.4 + 1.7 yo/mun; KEJI — 2.6+0.1 —2.9+0.1 u
COOTBETCTBOBaNIa BO3pacTHOH HopMme, mnpoda Illranre cocraBuma 40.7+ 1.5 cu
OLIEHMBAJIACh KAK YAOBJIECTBOPUTENbHAS AV JaHHOM BO3pacTHOM rpymnsl. [lo okoHuaHun
SKCIIEpUMEHTa JaHHbBIM Tmoka3aTens yBenuuwica Ha 6.8% (p <0.05) m cocraBun
47.5+£0.5 c. Ilokazatenu mnpoObl MapTHHE, XapakTepH3YIOLIHE pPE3UCTEHTHOCTh K
(u3uueckoi Harpyske, B 00€HMX TpyIIax COOTBETCTBOBAJIM HOPME Kak /10, TaK U IOCIE
JKcHepuMeHTa. B KoHIe OKcrepuMeHTa, TMoclie  (QYHKIHOHAIBHOH TpoOBl B
skcriepuMeHTanbHol rpymnne, YCC noBeicuiack Ha 27% 1O OTHOIIEHUIO K MCXOJHON
BenuuuHe, YJ[ — Ha 7 npIXxarenapHBIX ABMKEHUM B 1 MuHyTy, cuctoimmueckoe A/|
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noBbICWIIOCH HAa 10 MM pTyTHOTrO cToyiOa, Auacroimdeckoe AJ] cHu3MIIOCH HA 6 MM
pPTYTHOTO CTON0a, BOCCTAHOBIIEHHME BCEX IIOKa3aTelell BepHYJIOCh K HCXOJHBIM
BEITMYMHAM B TCUCHUE MEPBHIX 2-3 MUHYT. [IpUMEHAS U3II0KCHHYIO METOIUKY, VIAIOCh
3HAQUUTETBHO YIYUIIUTh COCTOSIHHE OMOPHO-ABUTATEIHHOTO aliapaTa.

BbIBO/IbI

1. Tema HapyuieHHI OCAaHKH y CIIOPTCMEHOB HE TEPSAET CBOCH aKTyalbHOCTH M TpeOyeT
HOBBIX ITOJIXOJIOB B UCIIOJIb30BAaHUH CPEICTB (PU3NUCCKON peaOMIUTAIINY.

2. llpoBeneHHBI OKCIEPHUMEHT MOIATBEPKIACT ASPPEKTUBHOCTh NPEIIOKEHHBIX
MEpOTNpUATHI (PU3HUECKON peadunuTanyy y CHOPTCMEHOB, MMEIOIINX HapyIICHHE
OCaHKH U CKOJIHO3.

3. Hcmonp3oBaHHWE KOPPUTHPYIOUIUX YIOPAXHEHUH B TMporpaMme peabuIuTaIriuu
CIIOPTCMEHOB Ha TPEHUPOBOYHBIX 3aHITHAX CIIOCOOCTBOBAIO HOPMAJU3aIlUH TOHYCa
MBI TPYIH, COUHBI W JKABOTA, MOBBIMICHUIO (PU3NIECKON pabOTOCIIOCOOHOCTH,
MOBBIMICHUIO aIaNTallui KapAHOPECTIMPATOPHON CUCTEMBI K (PU3HYECKUM Harpy3Kam,
YMEHBIIIEHUIO aCUMMETPHH U TPOIIEHTA 0XKHUIAEMBIX TPABM.

4. PexoMeHIOBaTh BHEAPECHHUE KOPPUTHUPYIOIIMX YHOPAKHEHHH HA TPEHUPOBOUYHBIX
3aHATHUSIX B IPYIIE CIIOPTCMEHOB, UIMEIOIINX HAPYIICHHUS OCAaHKH U CKOJIHO3.

IIMTUPOBAHHBIE TPY J1bl

1. ByyJIL.M. O ¢popmupoBanun npaBmibHON ocanku. M., 2008, 139 c.

2.  Enuganos B.A., Ananacenxo I'.JI. JledeObHas ¢pusndeckas KyJbTypa U BpaueOHBIH KOHTPOIIb.
M.: Memununa, 1990, 343 c.

3.  Kawun A.J]. Cxonmno3 u Hapymenue ocanku. Pen. A.Jl. Kamun, Munck, HMIlentp, 2000,
240 c.

4. Kawyba B.A. buomexanuka ocanku. Kues — Onumnmiickas aureparypa, 2003.

5. Kpacukosa U.C. OcaHka: BOCIHTaHHE NMPABWIBHON OCAaHKH. JIeueHune HapyIIeHUi ocaHkH /
N.C. Kpacukona. — CII6. : KOPOHA npunT, 2001, 126 c.

6. Ilenvkosa HM.B. ®opMHUpPOBaHHE MPABWILHON OCAHKH B IPOLIECCe (PU3MUECKOrO BOCITUTAHHMS
JIeTeil cpeIHeTo MIKOJIBHOTO Bo3pacTta: Yu.noc. — YensOunck: Ypanl'ADK, 1999, 112 c.

7. Sharafeeva A.B., Popov A.V. Bulletin of Tomsk State University, 2014, 385, 168-170.



33

X630 0NIM30L BMHINOISOL 113653IROH(M3I 36 (MdRIFIS&0
IMB360R L3MOGL3I6IdD0

grmob'a J2F9S ;750_@70, J00 ﬁlfoﬁ(@n?é)o_qno

LoJodmggaoml  gobogydo sebdpols ©s L3m@Gol Lobgardfogm Lobfsgem
4b0g90LoGgBo, mdoaolo

®Jb60339

bEo@osdo 3obbognyganos Loyt gb-dsdmddsggdgero 535@5@ 0l 05535096900,
AMAmG0ESS  Gobsmdol wsMmEggzs ©s Lmamombo. Ladgibogtem  modgds@ools
sbogobols Logydgganbyg, hggb dggolfogmgom s dgg0dy9doggm sbogo 0bmgsEoyg®o
dgmmegdo, Gmdmgdoi dobboe obobogl LogMwgb-dodmd®sggogammo  s3s@o@ol ©o@-
03939000 (Bobsmdoll ws®@gggs s bJmaombo) 3@93960oL s Mgsdoemodsiosls
11-14 Geools sLsgol L3m@EL3ghgdoli m@asbobdby LoFgOmbm 3GmEglols 30Gmbgddo.
306 gdol oG gommds  ©o353d0Mgdgmos  Ldm®@@do  hodmyamo  Imbodwgdols
o0 bmdol ymggmTemog® bOolbmsb, @mdmgdlsi odgn Gobsmdols s®@gggs
©s bmanombo.

MODERN PROBLEMS OF HEALTH FORMATION
IN ADOLESCENT ATHLETES

Liana Kakiashvili, Maya Chkhartishvili

Georgian State EducationalUniversity of Physical Training and Sports, Tbilisi

SUMMARY

Musculoskeletal disorders such as posture abnormalities and scoliosis are studied in this article.
Based on scientific literary sources, we studied and developed new innovative methods aimed at
the prevention and rehabilitation of musculoskeletal disorders (posture abnormalities and scoliosis)
during the training process of 11-14 years old athletes.

The relevance of this problem is associated with the annual increase in the number of adolescents
involved in sports who suffer from posture abnormalities and scoliosis.
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A NEW APPROACH TO IN VITRO AND IN VIVO EVALUATION OF
THE THERAPEUTIC VALUE OF ANTICANCER DRUGS AND
THEIR COMBINATIONS

Nodar Mitagvarial, Archil Chirakadzé®, Irakli Nadiradze’, Nana Khuskivadzé’,
Lena Davlianidze', Ia Kvachakidze', Lali Gumberidze', Givi Chikobava’,
Giorgi Palavandishvili’, Khatuna Tserodzé’

' Tv. Beritashvili Center for Experimental Biomedicine, Tbilisi, Georgia; * Georgian
Technical University, Thbilisi; 3 Georgian-Israeli Joint Clinic “Gidmedi”, Tbilisi

One of the most important tools to support decision-making on financing medicines within a
limited budget is the so-called health technology assessment (HTA). Among the main
indicators of this assessment are the so-called therapeutic value of the drugs and their acute
toxicity, based on the evaluation and consideration of the clinical advantages and acute
toxicity of the drugs, being evaluated in comparison with those already used or proposed as
anti-cancer therapeutic modalities. The main aim of the reported research is to analyze,
propose and characterize a new rapid, simple and cost-effective methodology for preliminary
assessment of the therapeutic value of new anti-cancer drugs, with the goal of dramatically
reducing the number and cost of necessary clinical trials, as well as ensuring the principles of
human treatment of laboratory animals.

Keywords: health technology assessment (HTA), therapeutic value, acute toxicity, decision
makers, end points, overall survival, progression-free survival, health-related quality of life,
objective response rate, expected therapeutic value

Drug prices are a significant factor determining the availability of drugs for the
population due to the limited budget of the healthcare system. One of the tools to support
decision-making on financing medicines within a limited budget is the so-called health
technology assessment (HTA), the results of which are used to determine price
regulation, dotation and insurance strategies. Among the main indicators of this
assessment is the so-called therapeutic value of the drugs, based on the evaluation and
consideration of clinical advantages and being evaluated in comparison with those
already used or recently proposed anti-cancer therapeutic agents. Paradoxically, today
there is no single methodology or even a system of similar methods for assessing
therapeutic value that could balance the interests of the public health care system, the
insurance system of drug manufacturers and sellers and consumers (medical institutions
and patients), thereby stopping the uncontrolled rise in prices and the number of drugs
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offered on the market [9]. Therefore, the most convincing data on the therapeutic value of
anti-cancer drugs currently comes from clinical trial carried out after appropriate in vitro
and in vivo tests on cell cultures, lethal tests on laboratory rats and cancer mouse models
(which are increasingly protested by animal rights activists [10].The end points
commonly used in oncology drug approvals are as follows [4]: Overall Survival (OS);
Health-Related Quality Of life (HRQO); Objective Response Rate (ORR). Arriving of all
these endpoints brings to unacceptably long delays in registration and introduction of new
innovative drugs, and in turn leads to the suffering and death of tens of thousands of
patients, as well as to increased financial risks and difficulties in funding, so that the
number of most innovative studies is dramatically reduced. The main aim of the reported
research is to analyze, propose and characterize a new rapid, simple and cost effective
methodology for preliminary assessment of the therapeutic value of new anti-cancer
drugs, with the goal of dramatically reducing the terms and costs of necessary clinical
trials, as well as ensuring the principles of humane treatment of laboratory animals.
Taking into account that non-small cell lung cancer (NSCLC) is now the most common
and deadliest type of lung cancer, the study was focused on the new multi-drug
combinations being developed and tested by the Georgian and Indian researchers of the
Georgian Technical University, Ivane Javakhiushvili Tbilisi State University, Ivane
Beritashvili Center for Experimental Biomedicine, Research Company “Binfosol Private
Ltd.” (India), Caucasus University, Caucasus International University, University of
Georgia and High Technology National Center of Georgia based on the concept of the
strongly localized multicomponent combination therapy [1] with the aim to compare them
with the therapeutic value of the new most popular highly expensive anticancer drugs [5,
7]. As is known, cancer surgery is the best and most common option, unless the patient
has metastatic disease outside of the chest, radiation therapy is an important adjunct to
surgery, while chemotherapy is often of uncertain benefits and more and more trials are
underway. Most of the approved and widely used chemotherapeutic drugs (e.g.,
carboplatin, cisplatin, docetaxel, gemcitabine, nab-paclitaxel, paclitaxel, pemetrexed,
vinorelbine) are effectively killing the rapidly dividing cancer cells by interfering with the
DNA replication cycle. Unfortunately, the widely used chemotherapeutic agents are also
highly toxic to non-cancerous cells (especially, in bone marrow, the gastrointestinal tract
and hair follicles) and destroy the healthy cells along with the cancerous cells. The
literary sources and our previous experience [1, 3, 5-7] indicate that combining two or
more anti-cancer drugs with putative anti-cancer agents (e.g., alkali metal chloride and
carbonate solutions, DMSO and metal/metal oxide nanoparticles) can increase the
selectivity of mixtures to cancerous cells several times in comparison with healthy ones,
resulting in several times increasing safety, efficacy and end therapeutic value of
anticancer treatment modalities.

Various literary data [9, 10] and our previous investigations [9] also showed that many of
widely used cancer treatment modalities and drugs can have a considerable negative
impact on the cognitive and other vital functions of test animals and patients, which
necessitates and at the same time provides a good opportunity to predict toxicity already
at the earliest stages of pre-clinical and clinical trials using cognitive testing of laboratory
animals and patient volunteers.
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MATERIAL AND METHODS

Chemicals, reagents and solvents were obtained from Merck, Hi Media Invitrogen and
SRL — India four popular highly expensive new drugs used to treat the non-small cell
lung cancer [5, 7] keytruda (pebrolisumab), tagrisso (osimertinib), alimta (pemetrexed)
and opdivo (nivolumab) were purchased from M.S. Traders, Maharashtra (India).

Anti-cancer drugs gemcitabine, cisplatine, carboplatin and paclitaxel were purchased
from PSP and Pharmaco (Tbilisi, Georgia). CuO nanoparticle water dispersion (22 weight
%, 20-50 nm) was procured from ~Nanografi Nanotechnologies” (Turkey). Human lung
cancer cell line A549 and human Primary Normal Human Dermal Fibroblast cell line
NHDF were obtained from ATCC, USA.

ABCAM ab211091 Cell Proliferation Kit, BRDU ab126556 Cell Proliferation ELISA Kit
and ABCAM abl14085 Annexin V-FITC Apoptosis Staining /Detection Kit were
purchased from ABCAM (Boston, USA) and used for experimental measurement of the
selectivity of tested anti-cancer drugs and combinations, defined as the ratio RSV (%) of
survival rates of healthy cells versus cancer cells or the ratio RSA (%) of the proportion
of induced apoptotic cancer cells versus healthy sells showing the selectivity to cancer
cells A 549 in comparison to healthy NHDF cells.

The acute toxicity index TI of the test samples to chick embryos was calculated according
to the formula (1) [9]:

TI=(1-NT/NC) ()

where NT — is the number of hatched chicks in the test group, NC — is the number of
hatched chicks in control group, and NT/NC — is the viability of the exposed embryos.

The expected therapeutic value (ETV) of the tested drugs and combinations were
calculated according to formula (2):

ETV (%) = (RSV * RSA)1/2 / TI )

EXPERIMENTAL RESULTS

The composition of the tested combination containing gemcitabine and four new drugs is
given in Table 1. The maximum doses of the drugs and combination was 5 pg per plate
and 0.5 mg per 1 g of the exposed eggs. All the mixtures were prepared using standard
equipment for mechanical and ultrasonic mixing.

The expected therapeutic value (ETV) data of the tested drugs and combinations averaged
over all above RSV, RSA, Tl and ETV measurement methods are given in Table 2. The
square median error (SME), calculated for five replications of 5 x 50 incubated embryos,
was lower than 5.5 % for each mixture. The maximum value of the measured ETV was
taken as 100 %.
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Table 1
Composition of the developed and tested combinations and drugs
Sample No
Component
1 2 3 4 5
RbCl, mg 100 - - - -
Water, MI 1.15 - - - -
Saline solution (0.9%), ml 1.15 33 33 33 33
DMSO (99.5%), ml 1 - - - -
Gemcitabine, mg 100 - - - -
Pebrolisumab, mg 100 - - -
Osimertinib, mg - - 100 - -
Pemetrexed, mg - - - 100 -
Nivolumab, mg - - - - 100
CuO, mg 100 - - - -
Table 2

Expected therapeutic value (ETV) of the developed and the square medium error

(SME) of testing of the developed mixture

Sample No ESV, % SME,%
1 100 5.4
2 93 3.1
3 81 3.9
4 76 5.4
5 71 5.19
DISCUSSION

The data given in Table 2 clearly show that the expected therapeutic value (ETV) of
multicomponent combination 1 is significantly higher than that of the recently
pebrolisumab, osimertinib, pemetrexed and nivolumab, while the prices of the new drugs
are higher for one or two orders or even more. The next step of our research will be the
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detailed study of combinations of pebrolisumab, osimertinib, pemetrexed and nivo-
lumabwtth rubidium chloride, DMSO, saline solution and various amounts of copper
oxide nanoparticle water dispersion, followed by comprehensive testing of the expected
therapeutic value of the developed combinations. The acute toxicity index should be
measured both through the chick embryo viability test and the long term monitoring of
the behavioral and physiological parameters of the exposed white rats passing the
elevated branched maze. The latter method involves measuring (over 14-21days) of the
relative change of the total time of passing through a branched maze, as well as of the
relative change in the time spent in the illuminated sections, number of errors made,
systolic blood pressure, body temperature, blood oxygen saturation and blood redox
balance depending on the level of exposure. A more detailed study will enable us to
assess the possible benefits of the new drugs (samples 2-5) and more accurately and
reliably draw preliminary conclusions whether their therapeutic value compensates for
their higher (by one or two orders of magnitude) prices compared to the sample 1.The
next step of our research should be the detailed preclinical study (assessment of learning
and memory, processing speed, executive function, working memory in a representative
group of volunteer patients. It is extremely important that the tests provide sufficiently
high sensitivity and reliability for assessing the level and dynamics of cancer-related
cognitive impairment (CRCI) at low doses of the tested drugs, significantly below their
minimum therapeutic dose. The results of comparing the results of in vitro, non-lethal in
vivo and CRCI testing will provide a strong argument for or against their widespread use
in medical practice. High cross-correlation can be an important factor in reducing
implementation time of new anti-cancer drugs and drug combinations.
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HOBBII MOJAXO/ K IN VITRO W IN VIVO OIIEHKE TEPAIIEBTUYECKOH
HEHHOCTH NPOTUBOPAKOBBIX IPEAPATOB U UX KOMBUHAILIUI

Hooap Mumazeapus', Apuun Yupaxaose’, Hpaxnuii Haoupaose’, Hana
Xycxusa03e2, Jlena ﬂaeﬂuanumel, Ha Keauakuoze', JTanu I yM6epu03el, Tueu
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Lentp »kcnepuMeHTanbHOM Ouomeauuuuel uMm. UB. bepuramsunu, Toumucu, ['py3us
2pr3HHCKHI7[ TEeXHUYECKUH YyHUBepCcHUTET, TOmmucu; 3’1“py3I/IHo—I/I3pa1/IJ11>c1<a;1 COBMECTHas
kmuauka «'uameny, Toumucu

PE3IOME

OfHUM U3 BKHEHIIUX HHCTPYMEHTOB MHOIJICPKKHA TPHHATHS PELICHUH O 11e71eco00pa3sHOCTH
(UHAHCHPOBAaHMHU JICKAPCTB B paMKax OrPaHMYCHHOrO OIOJDKeTa SIBISIETCS T.H. MEIHUKO-
texHonoruueckas onenka (MTO). Cpeau OCHOBHBIX TOKa3zaTelleld ATOW OIIEHKH Ba)KHOE MECTO
3aHUMAaeT T.H. TepaleBTHYeCKasi IEHHOCTh MPErapaToB U UX OCTPas TOKCHYHOCTh, OCHOBaHHAsI HA
OLIEHKE M PaCCMOTPEHHH KIMHUYECKHX IPEUMYIIECTB W OCTPOH TOKCHYHOCTH IpErapaTos,
OIICHUBACMBIX 10 CPABHEHHIO C TEMH, KOTOPBIC Y)KE MCIIOIb3YOTCS WX NPEJIAraloTCs B KAueCTBE
MPOTHBOPAKOBBIX TEPANEBTHUECKUX cpeacTB. OCHOBHAS 1IeJ)Ib MPEACTABICHHOIO UCCICIOBAHUS —
MPOAHAIM3UPOBATh, MPEUIOKATh W  O0XapaKTepPH30BaTh HOBYIO, OBICTPYI0, MPOCTYIO |
SKOHOMHUYECKH 3(P(PEKTUBHYIO METOJOJOTHIO TMPEIBAPUTEIIEHOW OIECHKHA TEepPareBTUICCKOM
[EHHOCTH HOBBIX IMPOTHBOPAKOBBIX NPENApaTOB C IIETBI0 PE3KOTO COKPANICHHS KOJIHYECTBA W
CTOUMOCTH HCOOXOTUMBIX KJIMHUYECKUX WCIBITAHUA, a TakkKe OOCCICUCHHs MPUHIIUIIOB
FYMaHHOTO 00palieHus ¢ 1JabOpaTOPHBIMHU KUBOTHBIMHU.
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NEW TRENDS TO INCREASE THE INNOVATION RATE,
EFFICACY AND SAFETY OF PROTON THERAPY:
IN VITRO CYTOTOXICITY STUDIES

Nodar Mitagvarial, Archil Chirakadzé®, Irakli Nadiradze’, Nana Khuskivadzé’,
Marina Devdariani', Marina Nebieridze', Nino Sikharulidze', Nino Chikobava’,
Giorgi Palavandishvili’, Khatuna Tserodze’

' Tv. Beritashvili Center for Experimental Biomedicine, Tbilisi, Georgia; * Georgian
Technical University, Tbilisi; > Tbilisi State Medical University, Georgia

The combined cancer therapy, often called the “cornerstone” of malignant tumor treatment,
effectively targets various pathways and mechanisms playing an important role in causing
and sustaining malignant cell induction, proliferation and tumor growth. The combined
therapy has also other fundamental advantages over the mono-therapy approach due to
effectively combating the drug resistance, eliminating cancer stem cells (CSCs) and
providing drug “re-positioning” when the drugs that are not approved for cancer treatment,
but have already been successfully tested as non-toxic for healthy tissues, show a high
anticancer efficacy in combination with the approved and widely used anticancer modalities
and can be “re-purposed” to serve as useful adjunct drugs or modalities for the combined
cancer therapy.

Keywords: lung cancer, anticancer treatment, strongly localized combined therapy, innovation
synergy, proliferation, necrosis, apoptosis, proton therapy

The reported study should be a completion of the first stage of research started in 2015,
which aims to develop a number of new combination drugs based on the concept of the
strongly localized combined therapy of cancer [4]. A comprehensive analysis of the
published research data [1, 2, 4] on the anticancer effectiveness, action mechanisms,
synergism and the general and specific toxicity of the widely known and used
chemotherapy drugs (such as gemcitabine,cisplatin, etc.), cesium and rubidium chloride
and carbonate solutions, dimethylsulfoxide (DMSO) and CuO nanoparticles, as well as of
our unpublished data on the effects of adding CuO nanoparticles to the most effective
mixtures of above compounds, clearly showed that anticancer combinations containing
RbC1, DMSO, one or several of widely used anticancer drugs (e. g. gemcitabine), super-
paramagnetic nanoparticles for the magnetic hyperthermia (preferable, for the Curie
temperature controlled magnetics hyperthermia), isotopically enriched and magnetic
particles decorated boron nitride nano-sheets and highly active anticancer metal and metal
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oxide nanoparticles should be comprehensively studied with the aim to find the highly
super-additive combinations, adjunct to proton therapy and enhancing the efficacy and
safety of the latter.

The results from Annexin V-FITC/PI flow cytometric assay justified the findings from
MTT assay and showed that RbCl is the most effective and safe among the tested
rubidium and cesium chloride and carbonate solutions, and it should be selected as a
potent highly selective anticancer therapeutic agent for further in-depth studies, showing
a significantly higher selectivity to cancer cells in comparison with gemcitabine and
having a significantly higher ratio of toxicity to A549 versus NHDF cells than
gemcitabine.

Combining of rubidium chloride with gemcitabine and DMSO, substantially increases the
selectivity (the ratio of toxicity to A549 vs. NHDF cells) of mixtures and can significantly
increase the anticancer efficacy and safety of the drugs. DMSO can be suggested to serve
as an effective synergizing agent to the studied solutions and a detailed and
comprehensive study of DMSO-containing compositions is needed. In our opinion, the
developed “cocktails” combined with magnetic hyperthermia and other advanced
modalities of cancer therapy can form a proper basis for innovative multicomponent
treatment modalities adjuvant to particle therapy. The reported research is aimed to
maximize the anticancer efficacy of rubidium chloride based combinations by means of
probing various components of adjunct therapy combinations (namely: the widely used
anticancer drugs gemcitabine, cisplatin, carboplatin and bleomycin) and adding various
concentrations of copper oxide nanoparticles.

This path can be especially successful if it becomes possible to find the innovative super-
additive synergistic combinations of two or more components that do not exhibit a
significant super-additive acute or chronic toxicity to healthy tissues. Obviously, this is a
very labor-intensive and expensive method, requiring testing of hundreds of
combinations. At the same time, it is advisable to select a component that has proven its
high anti-cancer effectiveness and study it in a wide range of doses both as part of
combinations and in the form of solutions or dispersions in water and saline (or their
mixture).

Any noticeable difference in the dose-effect curves of this element in combination and in
a solution (dispersion) of two or three component solutions will allow us to determine the
possible region of super-additive synergy and narrow the search area. For these aims, 24
various innovative multicomponent combinations containing water, saline, DMSO,
rubidium chloride and one of the widely used active anti-cancer agents (gemcitabine,
cisplatin, carboplatin) and CuO nanoparticles, as well as the 6 combinations containing
water, saline and CuO nanoparticles (so called ~blank™ dispersions) were prepared and
tested. The content of RbCl and each of the widely used FDA approved anti-cancer drugs
(gemcitabine, cisplatin, carboplatin or bleomycin) was 30 mg/ml in all tested samples,
while the content of CuO nanoparticles varied from 20 to 100 mg/ml.
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Table 1
Composition of the developed and tested combinations
Component
= < S D -
] (= = « = >
sample | ¥ | 2 |€E|oE|E |2 |§ |£ |. |EE
No - o S| 25| Ew Tl g | 2w Qw SF
Q < s | 2@ 5 E | &aE| ¢E § E|RE| 2L
2| 2 |2 ~fg| ¢ o £ s |©Y | B2
21 18 S | = S
1 35 35 - - - -
2 091 | 6.09 - - - 200
3 1.82 | 5.18 - - - 400
300
4 273 | 427 - - - 600
5 3.64 | 3.36 - - 800
6 455 | 245 - - 1000
7 35 35 - - - -
8 091 | 6.09 - - - 200
9 1.82 | 5.18 - - - 400
300
10 273 | 427 - - - 600
11 3.64 | 3.36 - - - 800
12 455 | 245 - - - 1000
100 3
13 35 35 - - - -
14 091 | 6.09 - - - 200
15 1.82 | 5.18 - - - 400 10
300
16 273 | 427 - - - 600
17 3.64 | 3.36 - - - 800
18 455 | 245 - - - 1000
19 3.5 5 - - - -
20 091 | 6.09 - - - 200
21 1.82 5.18 - - - 400
300
22 273 | 427 - - - 600
23 3.64 | 3.36 - - - 800
24 455 | 245 - - - 1000
25 5 5 - - - - -
26 1.3 8.7 - - - - 200
27 2.6 7,4 - - - - 400
28 3.9 6.1 - - - - 600
29 5.2 4.8 - - - - 800
30 6.5 3.5 - - - - 1000
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MATERIALS AND METHODS

Chemicals and reagents were obtained from Merck, HiMedia, Invitrogen, SRL — (India)
and Sigma-Aldrich (USA). DCFDA (#D6883) was purchased from Sigma-Aldrich
(India). Fetal bovine serum (#16000044) was obtained from Gibco (USA) and MEM
sodium pyruvate, MEM non-essential amino acids, L-glutamine and Gentamicin were
procured from Hi-Media (India). Gemcitabine, Carboplatin, Cisplatin and Bleomycin
were procured from PSP and Pharmaco (Georgia), CuO nanoparticle water dispersion (22
weight %, 20-50 nm) was procured from “Nanografi Nanotechnologies” (Turkey). Cell
cultures were maintained as given in [3, 6] and test combinations were prepared using
standard equipment for mechanical and ultrasonic mixing. Composition of mixtures is
given in Table 1.

One of the most informative characteristics of the anti-cancer combinations provided by
MTT testing and indicating their efficacy and safety is the selectivity to cancer cells,
defined as the ratio RSV of viability of healthy cells (in our case, NHDF cells) to the
viability of cancer cells (in our case, A549 cells). Likewise, an informative characteristic
of the efficacy and safety of anti-cancer combinations provided by Annexin V-FITC/PI testing
is the selectivity RSA, defined as the ratio of number of apoptotic cells induced in cancer cells to
number of apoptotic cells induced in healthy cells. In our opinion, the ratios RSV and RSA can
characterize the anti-proliferative activity and apoptosis inducing activity even better than the
most commonly used LD indices are much more simple, illustrative and accessible to a
significant part of researchers than the integrated computational-experimental methods [5]. To
assess the efficacy and safety of tested combinations, the ratio RSV of viability of healthy cells
to viability of cancer cells (i. e. the selectivity to cancer cells in comparison to normal cells) was
taken as a reliable indicator and compared to the selectivity of the “blank nanoparticles”
(samples 26-30). The quantification of apoptosis induction was carried out through the
flow cytometric analysis of the cells exposed to all test samples. Cells tested positive for
Annexin V/FITC were classified as apoptotic cells, and the analysis was conducted using
Cell Quest Software (BD Biosciences).

Results of MTT testing of multicomponent combinations

In order to assess the ability of the developed combinations 1-24 to block the proliferation
of A549 (lung cancer cells), and NHDF cells (normal cells), MTT assay was performed.
The ratio RSV of survival rates of healthy cells versus cancer cells, showing the
selectivity to cancer cells A 549 in comparison to healthy NHDF cells, was taken as the
measure of the efficacy and safety of each combination. The measured values are given in
Figure 1. We can clearly see that the highest value of selectivity characterizes the
bleomycin-based samples, followed by cisplatin, carboplatin and gemcitabine based ones.
Unexpectedly, in contrast to the results published in [1, 2, 4], the dependence of
selectivity of combinations on the content of CuO nanoparticles was non-monotonous,
having a pronounced maximum in the concentration range of 60-70 ml/mg and a smooth
decline in the concentration range of 70-120 mg/ml. In principle, the indicated super-
linearity and non-monotonous dependence might be explained by the CuO nanoparticles
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dose-effect dependence, or it can be a result of the super-additive synergistic interaction
of nanoparticles with one or more components of the tested combinations. In the first
case, the effect of combinations 25-30 on cancerous (A549) and healthy (NHDF) cells
should also be significantly different, their selectivity should be quite high and its growth
should be clearly super-linear. In the second case, in the absence of super-additive
interaction with other active components, the selectivity of combinations 21-26 should be
significantly less and, probably, monotonous.

Selectivity, Rsv

20

10

0 50 100

Concentration of CuO nanoparticles, mg/ml

Fig. 1. Dependence of the selectivity Rgy on the CuO nanoparticle content in the tested
combinations based on (up to down) bleomycin, cisplatin, carboplatin and gemcitabine

MTT testing of water-saline dispersions (“blank” dispersions) of CuO nanoparticles.

In order to clarify the origin of the indicated high value and super-linear growth of the
selectivity of combinations 1-25, MTT testing of the selectivity of combinations 21-26
containing 0, 20, 40, 60, 80 and 100 mg/ml of CuO nanoparticles was carried out. It
showed a monotonous growth of the selectivity RSV from 1.1 to 1.6 (see Fig. 2). In
principle, the indicated super-linearity and non-monotonous dependence might be
explained by the CuO nanoparticles dose-effect dependence or it can be a result of the
super-additive synergistic interaction of CuO nanoparticles with one or more components
of the tested combinations. In the first case, the effect of combinations 21-26 on
cancerous (A549) and healthy (NHDF) cells should also be significantly different, their
selectivity to cancer cells should be high and its growth should be clearly super-linear and
non-monotonous. In the second case, in the absence of super-additive interaction with
other active components, the selectivity of combinations 21-26 should be significantly
less and, probably, monotonous, tending to saturation. However, Fig. 2 clearly shows that
the dependence of selectivity of combinations on the concentration of copper oxide
nanoparticles corresponds to their synergistic interaction with one or several active
anticancer components in the mixtures.

Annexin V-FITC/PI testing of the selectivity RSA of the developed mixtures.

To gain deeper insights into whether the inhibition of A549 and NHDF cell proliferation
by the developed combinations is associated with apoptotic or necrotic cell death, we
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applied the Annexin V-FITC/PI flow cytometric assay to elucidate the mechanism of cell
demise. Based on the results of MTT testing doses of samples 100 ng, 150ng, 300 ng, 400
ng and 600 ng for all samples have been selected for Annexin V-FITC/PI flow cytometric
assay. The results of apoptosis inducing capacity testing were in well coincidence with
the results of MTT testing.

Selectivity, Rsv 2
. */‘_‘
0O ‘
o 50 100

Concentration of” CuO nanoparticles, mg/ml

Fig. 2. Dependence of cell viability on the concentration of tested “blank” CuO nanoparticles

CONCLUSIONS

Combining of rubidium chloride with bleomycin, cisplatin, carboplatin, gemcitabine and
copper oxide nanoparticles provides an almost 5-fold increase of anti-proliferation and
apoptosis induction selectivity against A549 lung cancer cells in comparison with healthy
NHDF cells. The role of copper oxide nanoparticles is highly important and should be
explained due to the super-additive synergistic interaction with one or several active
anticancer components of developed and tested mixtures.
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HOBBIE HAIIPABJIEHUS ITOBBIILEHUSI BUOJIOTMYECKOMN
YPPEKTUBHOCTHU U BE3OITACHOCTHU IPOTOHHOM TEPAIIUA

B PAMKAX CHJIBHO JIOKAJIM30BAHHOM MHOT'OKOMITOHEHTHOM
KOMBUHUPOBAHHOWM TEPAIIUU PAKA

Hooap Mumazeapus', Apuun Yupaxaose’, Hpaxnuii Haoupaose’,
Hana Xyckueaose’, Mapuna Jleeoapuanu’, Mapuna Hebuepuose',
Huwno Cuxapynuose', Huno Yuxobasa’, I'eopzuii Ilanasanouweunu’,
Xamyna Iepoose’
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entp »kcrepuMmeHTANEHON Ouomenuiuuabl uM. MB. bepuramsunu, ToOwmucu, ['py3us;
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['py3uHCKMII TEeXHWYECKU yHUBEpcHTET, TOwincH; ~ TOWIUCCKHA TOCYAapCTBEHHBIH
MEIUITUHCKUHA YHUBEPCHUTET, | py3ust

PE3IOME

KomOuHnpoBanHass Tepamus paka, 4YacTO Ha3blBaeMas «KpPacyroJbHBIM KaMHEM» JICYECHHS
3JI0Ka4eCTBEHHBIX OIyxouseil, 3pdexkTHBHO BO3AEHCTBYET HA pasiMyYHBIC NMyTH W MEXAHU3MBI,
UTPAIOIINE BAXKHYIO POJb B BO3HHKHOBEHHUHM, MOAJEP)KAHWHU, NMPONU(Eepannyl 3JI0KaYECTBEHHBIX
KJIETOK M pocTta omyxosnu. KomOMHMpOBaHHas Tepanus Takke MMeeT Apyrue (yHAaMeHTalbHbIC
MPEeUMyIIecTBa MO CPaBHEHHWIO C MOAXOJOM MOHO-TEpamuu 3a cyeT 3(P¢PeKTUBHONH OOpHOBI C
PE3UCTEHTHOCTBIO, MOJIABIICHUSI PAaKOBBIX CTBOJIOBBIX KiIeTOK (CSC) M BO3MOXXHOCTH «IIEpero-
3ULIUOHUPOBAHMUSD) JIEKAPCTB, KOI1a JIEKapCcTBa, KOTOPHIE ellle He 0JJ0OPEHBI A JISUSHUs paka, HO
yKe 6])1.]'11/1 YCHOEIMHO MPOTECTUPOBAHbI KaK HETOKCHUYHLIC JId 3J0POBBIX TKaHEH COCANHCHUA,
MIOKa3bIBAIOT BBICOKYIO ITPOTHBOPAKOBYIO 3()(EKTHBHOCTh B COYETAHWU C OZOOPEHHBIMH M ILH-
POKO HCIIOJb3YEeMbIMH HPOTUBOPAKOBBIMH CPEACTBAMU M MOTYT OBITH «II€peHa3HA4YEeHBD) B
Ka4yecTBE IIOJIE3HBIX BCIIOMOTATENbHBIX JIEKAPCTB WIJIM BCIIOMOTATENBHBIX CPEACTB IUISI KOM-
OMHHPOBAaHHOH CTPOTO JIOKATM30BAHOOW TEPAINH Paka.
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Mobile Phone Problematic Use Scale (MMOUS) [45].
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AHAJIMTUYECKOE UCCJIEJOBAHUE BJIMAHUA UCIIOJIB30OBAHUSA
CMAPT®OHOB Y I1IO0JPOCTKOB

Jesan Muxenaoze', Anna Yuxeunaose’

1 w v v 2 o
TOunucckuid TOCYIApCTBEHHBIM MEIWUUHCKHM yHUBepcuTeT, [py3us; ° ['py3uHckuit
TEXHUYECKUH YHUBEPCHUTET, TOMITUCH

PE3IOME

IIpennaraemasi ctaThsi pacCMaTpUBAET BIHMSHHE CMapTPOHOB Ha TOIPOCTKOB. [ J100aNHBIN pocT
MCIONB30BaHusT cMapThoHOB Oomee 6.92 MWUIMAPIOB MOTPEOUTENCH M OXKHTAEMBIH POCT
HUCIIOJIb30BAaHUA MOGI/IJ'H)HI)IX yCTpOﬁCTB 3HAYUTCJIBHO BJIMACT Ha NOBCECAHCBHYIO JKHU3Hb H}OHGI‘/‘I,
0COOEHHO MOAPOCTKOB.
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Lenp uccnenoBaHus MOAYEPKUBACT IIMPOKOE HCIIOJIB30BaHKE CMapT(OHOB NPH KOMMYHHKAIINH,
pa3BlICUCHNH, CONMAIBHON MEOWM M TNPEHMYIIECTBO HX YPE3MEPHOIO HCIIOJIB30BAHMSA, HUTO
TIOBBIIIAET pricK oTprarensHoro BimsHs. B CLIA u FOxHoit Kopee nmeroTcst uccienoBaHus BISTHAS
Ype3MEPHOTO MCIOJIB30BaHU CMapT(HOHOB U UX OTPHLATENBHOE IEUCTBUE Ha ITOJPOCTKOB.

Bce uaiie HaxoAsT CBS3b MEXKAY HapyIEHHEM IIOBEICHHUS M HUCIIOJIb30BAaHHEM CMapT(OHOB,
KOTOpOE KIACCH(UITMPYETCS COBMECTHO C WHTEpHET 3aBUCHUMOCThIO kak DSM-5 u ICD-11.
[Tpennaraemoe HcClieIOBaHUE TMOKa3bIBaeT 3aBUCHMOCTb HCIIOJIb30BaHHUS CMapT(OHOB Kak
TpeBory (cTpax octaThCsi 03 MOOHMJIBHOIO yCTPOMCTBA), HOMO(GOOMM U IOSIBICHHSI TPEBOTH C
KOMITYJIbCUBHBIM MTOBCJACHUCM.

ANALYTICAL RESEARCH TO STUDY THE IMPACT OF SMARTPHONE USE
AMONG ADOLESCENTS

Levan Mikeladze', Ana Chikviladze’

" Thilisi State Medical University, Georgia; ? Technical University of Georgia, Tbilisi

SUMMARY

This study explores the impact of smartphone use among adolescents. The global rise in
smartphone use with over 6.92 billion users and an expected increase in mobile device
consumption have significantly affected daily life, especially among young people.

The study emphasizes the widespread usage of smartphones for communication, entertainment,
social media, and information access, highlighting both their advantages and the potential risks of
overuse. The paper also references various international studies, including those from the United
States and South Korea, which examine the links between excessive smartphone use and negative
health outcomes.

Smartphone addiction is increasingly recognized as a behavioral disorder, classified alongside
internet addiction in both the DSM-5 and ICD-11. This study provides a comprehensive look at the
factors contributing to smartphone addiction, including the development of nomophobia (fear of
being without a mobile device) and the resulting anxiety and compulsive behaviors.
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OCHOBHBIE TPUYUHBI HAYAJIA ®U3HUYECKUX YIIPAYKHEHUI
B CIIOPTUBHOM CIIEIIMAJIBHOCTH Y CPEJICTBA JIJIs1 UX BBITIOJTHEHUS

Jypmuwixan Yumaweunu', I'vpam Bexas’, Mapune Yumaweunu’,
Enene Kopunmenu®, Huno Yuroéasa’, Huno bepuanuose’

1YHI/IBepeCI/ITeT Wnen, Toummcu, I'pysus; 29KcnepI/IMeHTanLHLH71 HEHTP OHOMETUIHBI
uM. UB. bepuramewim, Towmucu, ['pys3us; 3 T6umcckuit TOCYIapCTBEHHBIN YHUBPCHTET
nM. UB. JlxaBaxumswiy, ['py3us; 41"py3I/IHc1<I/IP'I rOCyJIapCTBEHHBIN y4eOHbI YHUBEPCUTET
dusmyeckoro BocnHTaHMS W cropra, TommicH; ° TOWIMCCKHMH — TOCYJapCTBEHHBI
MEIULMHCKUN YHUBEpCUTET, [ py3us

PE3IOME

Jln1s BBIABIEHHMSI MaKCHMAJIBbHBIX BO3MOYKHOCTEH OyIyIIero CropTrcMeHa cieqyeT NPHHUMATh BO
BHHMAaHHE TaKNE KOMIUIEKCHBIE MTOJXOJbI KaK TeHETHKA, BO3PACT, YCIOBHS OKPY)KaIOIIEH Cpempl,
MHTEHCHBHOCTh (DM3NYECKON HArpy3KH, KHU3HEHHYIO €MKOCTb JIETKHX, Pa3lInydHble TpeOOBaHUS K
pa3HBIM BHIIAaM CIIOpTa.

HGHB}O HaAmero MCCICOOBAHUSA ObLIIO IIPOBCACHUEC Ha6J'HOI[eHI/IH HaJ MPEACTAaBUTCIIAMUA 1100010
BUAa CIIOpPTa, KOTOPBLIC BBLICKA3bIBAJIM JKCJIAHWE 3aHUMATLCA JIFOOBIM BUIOM CcCIlOpTa M AaThb
pPEeKOMEHAaAIMKU 1A [OPUMCHEHHUA METOAO0B, MNPCHAJIOKCHHBIMU HaMHW 3aWHTCPCCOBAHHBIM
crienuajiucraM, KOTOPBLIC HEIMOCPCCTBECHHO OBUIM CBSI3aHBI C IOJOXKUTEIBHBIM peuIiCcHUueM
OCHOBHBIX BOIIPOCOB.
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THE MAIN REASONS FOR THE BEGINNING OF PHYSICAL EXERCISES
IN SPORTS SPECIALTY AND THE MEANS FOR THEIR IMPLEMENTATION

Dumishkhan Chitashvili', Guram Bekayaz, Marine Chitashvili®, Elene Korinteli’,
Nino Chikobava’, Nino Berianidze’

"lya University, Tbilisi, Georgia; > Iv. Beritashvili Center for Experimental Biomedicine,
Thilisi, Georgia; ° Iv. Javakhishvili Tbilis State University, Georgia; *Georgian State
University of Physical Training and Sports, Tbilisi; * Tbili State Educational University,
Georgia

SUMMARY

To identify the maximum possibilities of the future athlete, such complex approaches as genetics,
age, environmental conditions, physical activity intensity, vital capacity of the lungs, various
requirements for various sports should be taken into account.

The aim of our study was to observe representatives of any kind of sport who showed a desire to
be engaged in any kind of sport and to give our recommendations to interested specialists who are
directly associated with a positive decision.
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KPUTEPUU ®YHKIIMOHUPOBAHUS CUCTEMbI ADPOGHOI
NMPOU3BOAUTEJBHOCTH ITPU ®PUZNYECKUX HAT'PY3KAX

Maiia Uxapmuweunu, Jluana Kakuaweunu

I'py3uHCKUIl TOCYAapCTBEHHBIN yueOHBIH yHUBEPCUTET (U3UUECKOT0 BOCIHMTAHUS U
cniopta, Towmmcu

IKOHOMHUYHOCTh M MOINHOCTH (YHKIMOHMPOBAHHS ABIXaTeJLHOH CHCTEMBI 3aBHCAT OT
BO3pacTa M TPEHHPOBAHHOCTH opranm3mMa. Yem MeHbIe moTped/ieHHe KHCJIOPOAA Opra-
HHU3MOM B COCTOSIHUYW TOKOsI, TeM BbIle 3HAa4YeHHe MAKCHMAJILHOIO MOTPedJIeHUs KHCJIO-
pona, T.e. MOIIIHOCTH a3POOHOH MPOM3BOIUTENHLHOCTH NMPH (PU3HYECKHX HATPY3KAX.

Xapakrtep nuBepreHuuu BeJdu4YUH VOy.c 1 VO, nmo3BossieT NpeanooKuThb, YTO HHAEKC
AUana3oHa pa3HocTell Mexkay 3HadeHUsMH VO,(am) MoXKeT CJOY:KMTh HHTerpajbHbIM
noka3zareneM. [lo 1MHaAMHKe M3MEHEHHUS ITOr0 MOKA3aTeJsl MOKHO C JOCTATOYHOM JoJiei
BEPOSITHOCTH CYIMTh KAK O MOIIHOCTH, TAK M 3KOHOMMYHOCTH (PYHKIHMOHMPOBAHUSA bIXa-
TeabHOH cucreMbl. Takum oOpa3om, BeauunHa VO, Kak mnokasaresisi 3KOHOMUYHOCTH
GyHKIMOHUPOBAHUST JbIXATEJLHOH CHCTEMBbI OTPAa’KaeT HEKOTOPble aCNEeKThl (PYHKIMO-
HAJLHOW MOIIHOCTH CUCTEeMbI a3PO0HOI NPOU3BOAUTEIHLHOCTH OPraHU3Ma.

KuaroueBble ciioBa: JbIXaTCJIbHas CUCTEMA, MOIITHOCTh, DKOHOMUA, (bmnqecxaﬂ Harpyska

CuuTaercs, 4TO UCHOJb3YEMbIE B CHOPTUBHON MEAUIIMHE IBUTATEIbHbIE TECTHI SIBISIFOTCS
HanmbOosee WH(POPMATUBHBIMHA IS ITHATHOCTHKH  (DYHKIMOHAIBHOH TOTOBHOCTH
opranuszma. BaxueWmum ¢GhakTopoM, ONpeessIonuM (yHKIIMOHAIBHYI0O TOTOBHOCTH
WIH K€ pabOTOCIIOCOOHOCTh MPHM HArpy3KaX Ha BBIHOCIHUBOCTB, SIBJSICTCS a’dpoOHas
MPOU3BOAUTEIBHOCTh OpPraHW3Ma, a NapaMeTpoM, ONTHMAJbHO XapaKTEePU3YIOLIUM
(hM3UYECKYIO WK a3pO0HYI0 pabOTOCIIOCOOHOCTh Y€I0BEKA, MPUHATO CUUTATh BEIUYHHY
MakCUMaBHOTO moTpedneHus kucinopona (MIIK) [1-3]. Kak u3BecTHO, moTpebiieHue
KHCJIOpPOJa TPU MBIIIEYHOH paboTe YBETMYMBAETCS MPOMOPIHOHAIBHO €€ MOIIHOCTH.
Bemmunaa VOp.x B TIETIOM HapajuielibHa MPeaeTbHON MOITHOCTH TPOBOJAUMON PabOTHI,
OJIHAKO, HE BO BCEX CIIydasX KOPPEIUPYET CO CIIOCOOHOCThIO OpPraHM3Ma yICPIKHUBATh
YPOBEHb KPUTHUYECKON HArpy3KH, T.K. OPU OPOAODKUTEIBHBIX HArpy3kax KpUTHUECKOU
MOIITHOCTH CYIIECTBEHHAS pOJIb TPUAACTCS SKOHOMUYHOCTH (YHKIIMOHUPOBAHUS
CHUCTEMBI a’po0OHO# mpom3BoguTenbHOCTH. Omaako, MIIK wm apyrHe MOITHOCTHBIE
nmokasarenu cuctembl aeixanus (CJ]) oTpaxaioT, B OCHOBHOM, JIMIIb “NOTONOK™ ISt
KpaTKOBPEMEHHBIX (hyHKIIMOHAIBHBIX Harpy3ok. [loaToMy, Ha OCHOBaHHMH 3TUX BEITHUYWH
HE BCernga W HE B IIOJIHOM Mepe MOXXHO C YBEPEHHOCTBIO CYIUTh 00 YpOBHE
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¢yHKUMOHANBHBIX Bo3MoxHOcTel CJ] M sHeprooOecneueHuss OpraHu3zMa B LEJIOM NpU
JUINTEIbHBIX (U3MYECKUX Harpyskax. s oNTHUMaibHOM OLEHKH KadecTBa BBIHOCIH-
BOCTH, HapsAIy ¢ MOIITHOCTHBIMU Toka3aTensiMu CJl, HeoOXOIMMO BBISIBIIEHHE TOTIOIHU-
TEJILHBIX AaCIHEKTOB, XapaKTepU3YIOUIMX (QYHKIUOHAIBHBIE BO3MOKHOCTH OpraHU3Ma.
TakoBBIMHU, HA HaIll B3I, MOTYT CIYXXHTh IOKa3aTeIH, OTPaXaIOLIHe YIKOHOMUYHOCTh
U YCTOMUYMBOCTh OpPraHU3Ma B YCIOBHAX (PU3MYECKUX HArpy30K C aKIEHTOM Ha BBIHO-
CIIUBOCTb.

Ilenvro HacTOsAWIEH pabOTHI SBJSIOCH OIpENEiICHHE B3aUMOCBA3M IOKa3aTelei,
XapaKTepU3YIOIUX IKOHOMHUYHOCTh M MOIIHOCTH (PYHKIIMOHHPOBAHHUA CHCTEMBI a’po0-
HOM MPOU3BOJUTEIILHOCTH B YCIOBUAX (PU3NUECKUX HATPY30K.

MATEPHAJ 1 METOJbI

Habnromenust mpoBogmnuce Ha 208 nUmax MYKCKOTO TOJa MOJAPOCTKOBOTO U
IOHOIIIECKOTO BO3pacTa, KOTOpBIe ObLIM MOJpa3jielieHbl Ha 2 rpynmbl. [lepByro Tpymimy
coctaBw 100 TOAPOCTKOB M IOHOIIEH, 3aHWMAIOIIMXCS BEJIOCIOPTOM (TOHKH Ha
mocce), Bropyr rpymnny — 108 yuwamuxcs oOmieo0OpazoBaTeNbHbIX Imkoa r.TOwmmcH,
AKTHBHO HE 3aHUMAIOLIMXCS CIOPTOM. B 3aBHCHMOCTH OT BO3pacTa W CHOPTUBHOTO
cTaka, TPYIITEI OBUTH TTOIpa3IeeHBI Ha 6 MOATPyIII, Kakaas (Tadmuma 1).

Tabmuma 1

KonnuyecTBeHHoOe fes1ieHHe HAGII0OIaeMbIX B 3aBHCHMOCTH OT BO3pacTa v
CIIOPTHBHOIO CTAKA TPEHUPYIOLIUXCS

Moarpynnsi I rpynna II rpynna CrnopTUBHBIH CTakK
12 net 17 18 0.5-2
13 14 18 1-3
14 16 18 2-4
15 17 18 2-5
16 21 18 2-6
17 15 18 3-7

Jlenenue Ha BO3pacTHBIE TOATPYIIIHI MPOBOAMUIOCH C YIETOM OHOJIOTHYECKOTO BO3pacTa
WCTIBITYEMBIX C WCIHOJB30BAHMEM METOJIa BBISBICHUS CTaIWU DPAa3BUTHSI BTOPHYHBIX
MIOJIOBBIX MpHU3HAKOB. MHANBHAYaNbHBIN MOKa3aTeNh OMPEAENsIcs COBOKYITHBIM 0auioM
no npunuouny J.Sewidetzky [4]. [ns ompeaeneHuss OTHOCHTENBHOTO TOTpeOICHUS
kuciopoaa (VO,) ucnons3zoBanack Meroanka B.C.Mumenko [6]. MIIK (VOju.x) ompe-
JIEJIATIOCh Ha BEJIOIPTOMETPE CTYyIeHYaTO-HapacTaolel Harpy3Koi 0 0TKa3a, B pekuMe
nojzepxkanus ckopoctd 80 00/MHH., HAYMHAS C HArpy3kd 1.5 Kr Ha KoJeco, MOBBIIIAs
Kaxaple 2 MUHYTHl Harpy3ky Ha 0.25 kxr [5]. VO2,,, yCTaHaBIMBaNIach ¢ y4€TOM TOTO
(hakta, uto moTpebnenme kuciopoma (I102) mepectaer mnWHEHHO BO3pacTaTh C
yBEIUYEHHEM Harpy3kd W JocTHraeT ruiato. [Ipu 3ToMm, MHAEKC OpIXaTeNbHOro oOMeHa
(razooOMeHHBIE OTHOIIEHHs) cocTaBisieT okono 1.1 u Gomee [3, 6]. [IpoBoammock kak
BHYTPHUTPYIIIOBOE (IIar cpaBHeHHA | ron), Tak W MEXIPYNIIOBOE CpPaBHEHHE Ka)KIOTO
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NoKa3zaTellss B WACHTHYHBIX BO3PACTHBIX MNoArpynmnax. B Ttabmumax 2 w 3 ypoBHHM
BBISIBJICHHBIX JIOCTOBEPHBIX pa3iM4Mil IIPH CPaBHEHHWH IIOKa3aTeledl B BO3PACTHBIX
noJrpymnmnax obo3naueHsl: P — HeTpenupyromuecs, P1 — TpernpoBanHbie. JloCTOBEPHOCTh
pa3Iuuui MONYYEHHBIX MPU MEXIPYNIIOBOM CPaBHEHUH TOKazaTesnell 0003HAueHBl Kak
P2. IlomyueHnsle gaHHBIE 00pabOTaHBI METOAOM BapHALMOHHOM cTaTHCTHKH. JlocTo-
BEPHOCTh PE3YyJIbTaTOB BBIUMCIIIACH 10 KpUTEpHUIO t-CThIOCHTA.

PE3YJIbTATBI U UX OBCYXKJIEHUE

Kak mokazanu HamuM HAONIONCHUS, y HETPECHUPYIONIMXCS OTMEUYaiach HEKOTOpas
TEH/ICHITUS BO3PacTHOTO yMeHbIneHuss V2, qocTuraromas ypoBHS TOCTOBEPHOCTH (TIpH
mare CpaBHEHHS 1 ToJx) B BO3pacTHOM mepuonae ot 14 mo 15 meT. AHanormvaas KapThHa
HaOmoanack U npu onpeneneHun VO2,,y; JOCTOBEPHOE YBEIMYEHHE 3TOTO MOKA3aTels
TaK)Ke 0TMEYAJIOCh TOJIBKO B ATOM BO3pacTe. Y TPEHUPYIOUIUXCS MOJPOCTKOB U FOHOIIICH
OTIpEIEIUIOCH OoJiee BEIpaKEHHOE ekeromHoe cHmkeHne VO2 u 0ojee 3HAYUTEIBHOE
yBenuaeHue mnokazarens VO2,,, (tabi. 2).

Tabmnuma 2

CpaBHenue nuHaMHKH U3MeHeHUs VO2 U VO2y,,y. TOJAPOCTKOB 1 IOHOLIEH,
HE3aHUMAIOLIMXCS CIIOPTOM M TPEHHPYIOIIHUXCH HA BHIHOCIMBOCTD

Bospacr (s1eT1)
ITapameTtpsl
12 13 14 15 16 17
4.80+£0.238 | 4.64+0.297 | 446+0.212 | 4.15+0.194 |4.12+0.186 | 4.14 £ 0.144
H
P>0.05 P>0.05 P<0.001 P>0.05 P>0.05
Vo2 476 £0.195 | 4.58+0.197 | 439+0.224 | 3.89 £ 0.186 | 3.64+0.179 | 3.42+£0.161
MiMuE KT
T P,>0.05 P;>0.05 P, <0.001 P, <0.05 P, <0.05
P,>0.05 P,>0.05 P,>0.05 P,<0.05 P,<0.05 P,<0.05
447+£3.09 | 454+3.19 48.1+3.83 | 52.8+3.17 | 53.3+3.02 | 54.1+3.18
H
P>0.05 P>0.05 P<0.05 P>0.05 P>0.05
VO2,x- 475+3.26 | 48.6+3.74 51.2+3.61 59.1+4.51 | 654+4.78 | 69.7+5.09
MILMEH KT T
P>0.05 P>0.05 P, <0.001 P, <0.05 P,>0.05
P,>0.05 P,>0.05 P,>0.05 P,<0.05 P,<0.05 P,<0.05

BoszpactHoe wmexrpynmnoBoe cpaBHeHHE VO, B VOpy., HE BBISBWIO JOCTOBEPHBIX
pasIUUMiA B 3THX IMOKazaTelsix mo 14-nmetHero Bo3pacta. OmHako, HauwHas ¢ 15 jer, y
TPEHUPOBAHHEIX JIHII TToKa3zaTenb VO, okazaics mocroBepHo HUXKE (P < 0.05), @ VOyu —
Beimie (P > 0.05) (tabmn. 2). 3ToT dakT, No-BUANMOMY, 3acTyXKHBaeT 0cOO0Tr0 BHUMAaHMUS,
TaK KaKk IMEHHO C 3TOTO BO3PACTHOTO MEPHO/Ia BHISIBIISIINCH JOCTOBEPHBIE PA3IAYMS TIPU
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MEXTPYIIIIOBOM BO3PAaCTHOM CPaBHEHHMHM MAacChl M IUIOIIAAM TIOBEPXHOCTH Tena
UCIIBITYEMBIX B WAGHTUYHBIX BO3PACTHBIX rpynmax. OTCYTCTBHE JOCTOBEPHBIX
MEXTPYIIOBBIX pPa3IMuMii CpaBHMBAEMbIX IOKazarened 1o 14-meTHoro Bo3pacTa JnaeT
OCHOBaHHE TPENNOJOKUTh, YTO B O3TOM BO3PAaCTHOM IEpPHOAE HW3MEHEHUS (QYyHK-
IIMOHAIIEHOTO COCTOSIHUSL CHCTEMBI adpOOHON MNpPOW3BOIUTEIFHOCTH ONPEICISIOTCS
IPEHMYIIECTBEHHO BO3PACTHBIMH (hakToOpaMH W B MEHBIIEH Mepe IOJBEepraroTcs
BJIMSHUIO TPEHUPOBOYHBIX HArpy30K HA BBIHOCIMBOCTH. Pa3nmuuusi, BBISBICHHBIE MpU
MEXTPYIIIOBOM CPAaBHEHHWHM OJTUX IIOKa3aTelel, HauuHas ¢ 15-metHero Bo3pacra,
YKa3bIBalOT, YTO C 3TOTO BO3PACTHOTO IIEPHO/A HAYMHACT MPOSBIATECT APdexT
TPEHUPOBOYHBIX HArpy30K Ha (QYHKIHOHHPOBAHHE CHCTEMBI a’3pOOHON TMPOU3BO-
OUTENbHOCTH. M3 MpHUBEACHHUX AAaHHBIX CIlEAyeT, YTO 3KOHOMHYHOCTb M MOIIHOCTb
¢ynkmmonnposanus CJl 3aBHCAT OT Bo3pacTa W TPEHHPOBAHHOCTH OpTaHHM3Ma.
BrisBiena Taxke OIpEACIICHHAasA KOppCidnusa MCXKAY IMOKa3aTCiiaMH 3KOHOMHWYHOCTU U
MOIIHOCTH — YEM MEHBIIE KHCIOpOAa MOTpeOIsieT OpraHu3M B COCTOSHHM TOKOS, TeM
Boiie BeMMYMHA VOjpax, T.6. MOIIHOCTH a3pOOHOM MPOHM3BOAUTENBHOCTH MPHU
(hM3UYECKUX Harpy3Kax.

Jiga criopTUBHOM MeTUIIMHBI OCOOBI WMHTEpec MpEeACTaBIIIET IMOKa3aTeNlb Juana3oHa
pazmunii (VOy,,) Mexay BemuauHaMU VOop 1 VO,. Kak cnemyer u3 JaHHBIX TaOIUITBI
3, C BO3pacTOM M TOBBIICHUEM TPEHUPOBAHHOCTH HAONIOAACTCS YBEIHYECHHUE 3TOTO
nmokasarensi. Xapakrep nuBepreHIud BeauduH VOyn.x 1 VO, M03BOJISET NOMyCTUTD, YTO
BenuunHa VO2,, MOXET CIyXUTb HWHTETPAIbHBIM IIOKa3aTeleM, IO JIUHAMUKE
W3MEHEHHUS KOTOPOTO MOXHO C JOCTaTOYHOH JOJed BEpPOATHOCTH CYAWUTh Kak o
MOII[HOCTH, TaK U SKOHOMHYHOCTU (yHKIMoHUupoBanus CJ1 (Tabnuma 3).

Tabnuua 3

CpaBaenue guana3ona (VO,,,) nokaszareseil VO, 1 VO, Yy I0APOCTKOB U
IOHOIIIei, He3AHNMAKIINXCS CIIOPTOM H TPEHUPYIOIINXCH HA BHIHOCIUBOCTH

Bozpact (s1eT)
ITapamertpsl
12 13 14 15 16 17
39.9+3.64 | 40.76 +3.81 | 43.63 £4.23 | 48.65+4.72 | 49.18 £4.87 | 49.96 + 4.36
H
P>0.05 P>0.05 P<0.05 P>0.05 P>0.05
VO, . 42.74+3.92 | 44.02+4.12 | 46.81 £4.02 | 55.71 £4.58 | 61.76 £ 5.31 | 66.28 +5.27
MIL.MUH KI'
T P;>0.05 P;>0.05 P<0.001 P,<0.05 P>0.05
P,>0.05 P,>0.05 P,>0.05 P, <0.05 P, <0.001 P2 <0.001

Kak u3BecTHO, UCTIONB30BaHKE JBUraTEIbHBIX TECTOB CBS3aHO C OOJNBLIMMHU 3aTpaTaMH
sHepruu. Bmecte ¢ Tem, Takue TeCThI JOCTaTOYHO CIOXKHBI M B CUILy Psilia CyObEKTUBHBIX
1 OOBEKTHBHBIX OOCTOATENILCTB HE BCETJa BAIWAHBEL. B CBS3M C BBIABICHHEM BBICOKON
Koppessiuny u3mMeHeHust VO,max 1 VO, BeIMYMHA HOTPEOICHUS KUCIOPOIa B COCTOSIHUN
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MOKOSI, ABJSUIACh IMOKa3aTeleM 3KOHOMHUYHOCTH (QyHKiuoHHpoBaHus CJl, MoxeT ObITh
PEKOMEHJIOBaHA B KAadecTBE IIOKA3aTels, OTPAKAIOIIEro TaKXKe HEKOTOPbIE ACIEKTHI
(yHKIIMOHAIEHOW MOIIHOCTH CHCTEMBI a3pOOHOI MPOU3BOIUTEIHHOCTH OPraHu3Ma.
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CRITERIA FOR FUNCTIONING OF AEROBIC CAPACITY SYSTEM
IN CONDITIONS OF PHYSICAL LOADS

Maya Chkhartishvil, Liana Kakiashvili

Georgian State Educational University of Physical Training and Sport, Thbilisi

SUMMARY

Economy and capacity of the respiratory system functioning depend on age and training of body.
The less consumption of O, is by body at rest, the higher the value of maximum oxygen
consumption, i.e. capacity of aerobic production in physical loading. The pattern divergence of
VO,mx and VO, values enables to assume that index of the difference range between the values
VO, (range) may serve as an integral index. The dynamics of changes in this index allows to
evaluate the capacity as economy of the respiratory system functioning. Thus, the value of VO, as
the index of the respiratory system economy reflects some aspects of functional capacity of the
system of aerobic productivity of human body.
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HHCTPYKUIMA AJIS1 ABTOPOB

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

CraTby IPUHUMAIOTCS HA TPY3UHCKOM, PYCCKOM HITM aHTIHICKOM s3bIKaX. B mo0oM ciiydae, HE3aBUCHMO OT
sI3bIKA CTaThH, K HEH JIOJDKHBI OBITH IPHIIOKCHBI pe3tomMe (0O0beMoM He Ooniee 250 cloB) Ha BCEX Tpex
s3pikax. ConeprkaHue BCEX Pe3loMe JIOJDKHO OBITh CTPOrO OJMHAKOBBIM M COCTOSITH M3 3arojioBKa, aBTOPOB,
YUPEKICHYS, TJIC BBITIOJHEHA paboTa M JJAKOHMYHO U3JI0XKEHHBIX — BBEICHHS, IICTTH PabOThI, METOIUKH, OCHOBHBIX
pe3yJIbTaTOB M 3aKIIOYCHHs. B KOHIE pe3iome, M3JI0KEHHOrO Ha sI3bIKE TEKCTa CTaThH, NPUBOAATCS 4-6
KJIIOYEBBIX CJIOB.

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

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

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

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

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

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

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