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JIEYEHUE CHHPOMA JAEDHUIUTA BHUMAHMS M TUTIEPAKTUBHOCTH
PAUTTEPATIME

UI. Abecaose, X. Cazanenuose, /J. Ileepasa
Tounncckas Meanumuckas Akasemus um. I1. Wotanse; Geaepauns paiitrepanuu Ipy3uu

PE3IOME

Cungpom neduumra BuuManns u runepaktusHoctH (CIBI), pacnipoctpaHeHHslii y neteii,
npejcTaBiAeT paccTpoiictBo nosenenus W ¢Gynkuuit [[HC. Cumraercs, uro CJIBI' umcto

P Ha JIaHHBIX, GHOJIOrHYECKOI OCHOBOM CHHAPOMa
ABIACTCA HEHPOT B NPpe)POHTANBHON YaCTH JIOGHOM JI0J1H FOJIOBHOTO

Mosra.
V neteii C/IBI" BbIpakaeTcs HeBHUMATEIbHOCTBIO, HMITYJIbCHBHOCTBIO H FHIIEPAKTHBHOCTBIO.
Ota WHPOKOPACTIPOCTPAHEHHAs NATONOTHs CO3/IAET Cephe3Hble TPYAHOCTH B yueGe, a Takke

BBI3BIBACT 3aTPYJHEHHE HHTErpaLiy eTell B akaieMUYECKOlt 1 CoLMabHOI cdepax.

B HecKoNbKMX WKOaX I. TOHINCH BBIABIEHb! AETH C aHHOI NaTosorueii. HeKoTophiM U3 HUX
BMECTE €O PTHBIM JICYEH] 9851 Kypc paﬁﬂepanuu V nerei, neuMBIIMXCA NaH-
HBIM METOJIOM, OTMEYaloTCs JIBHOTO KOHTPOJA. V Hux
PACIMPHIIMCH TPAHHLbBI CHEphI INYHBIX HHTEPECOB, yrnyﬁuncx MHTEpeC K OKpY:KalolleMy MUpY.

TREATMENT OF SYNDROME OF ATTENTION DEFICIT AND
HYPERACTIVITY BY MEANS OF RIDETHERAPY

Sh. Abesadze, Kh. Saganelidze, D. Tsverava
P. Shotadze Tbilisi Medical Academy; Federation of Ridetherapy of Georgia

SUMMARY

Syndrome of attention deficit and hyperactivity (ADHD) spread in children appears to be a
disorder of behavior and neurobiological functions of the CNS. It is considered that ADHD is a
purely medical disorder. In accordance with the latest data a disorder of norepinephrine
neurotransmission in prefrontal area of frontal lobe of the brain appears to be a biological basis of
the syndrome.

This syndrome is expressed by inattention, impetuosity and hyperactivity in children.

This widespread pathology produces serious difficulties in studies as well as induces an
impediment in children imegra!ion in academic and social spheres.

The children with the given pathology have been revealed in several schools of Tbilisi. Some
of them were subjected to the by ridetherapy along with standard methods. In children
treated with the given method the signs of self-discipline and emotional control are observed. The
boarders of the sphere of personal interests were enlarged, and the interest to the environment has
been extended.




9559
2 00343
05

o 836 9O, sgor. Dby, domdge. LyGos, 2010, .36, NeS-6 ISSN-0321-1665
Wssectus Hau. AH I'pysun, Gromen. cepus, 2010, T. 36, Ne 5-6
Proc. Georgian Nat. Acad. Sci., Biomed. Series, 2010, vol. 36, No 5-6

BJHSIHUE JIOBABOK BUTAMHHA C HA OKCUJAHTHYIO
M AHTHOKCHUJIAHTHYIO PEAKITAN CKEJIETHOW MBILII{BI
M IUTIA3MBI KPOBU HA ®V3MYECKYIO HATPY3KY

C.E. Azaesa, C.A. Anues, A.M. I'adxncues*

AsepGaiijokaHckasi rocy/lapcTBeHHas AKaJeMus (u3MuecKor KyJbTypbl M CMOpTa,
r. Baky; * Mncturyt ¢pusuonorun um. A. U. Kapaesa HAH Asep6aiiokana, . baky

Tpunsita 02.11.2010

TMon neiicTBHeM GHIMYECKNX HATPY3OK OPraHH3M HCMBITHIBACT ANANTHBHBIC H3MEHCHHUS,
B TOM 4HMCIe TaKue M T B aHT TebHOI CHCTEME KIETOK H
Tkaneil. B 1anHoii paGoTe Mbl 321aHCh UENbIO BbIICHHTh, KAK BIHSET NPHMEHEHHE J10-
GaBok BuTamMuHa C HA PEAKUMIO AHTHOKHC/IHTENLHON CHCTEMbI NMPH HHTEHCHBHOMN (u3n-
4ecKoil Harpy3Ke. Y Kpbic, OJIY4HBLIMX BHYTPHIKEIY104HO BUTAMUH C esKeIHEBHO B 03¢

15 Mr/kr B Teyenue 4-X Hejlelb, H3y4aan TPOAYKTA 0
okucaennst aunuaos (MIOJI) n ofuiell AHTHOKHCINTENBLHON AKTHBHOCTH (OAA) B nuasme
KPOBH M CKeJIeTHOI Mblwue (7. g ius) no u nocJie nbHOM du

narpysku. Jlo6asku sutamuna C B YKA3aHHOI /103¢ NIPHBEJIH K NOBBIIEHHIO €ro KOHUEH-
TpauMH B KpOBH H Mbliuie Ha ~50% 1 ~35%, COOTBETCTBEHHO. Y onbITHBIX KpbIC (¢ AHETOH
putamuna C) J Bosee it O yposenb OAA H B mu1asme, H B Mbliiue
N0 CPABHEHHIO C KOHTPOJbHBLIMH KHBOTHBIMH (6e3 amers1 Butamuna C). Tlpu sToM, B
CKeTeTHOI MbILIUE Y OMBITHBIX Kpbic peakunst OAA Ha pu3HUECKYI0 HATPY3KY HCHesaeT, a
B NAa3Me, HAOGOPOT, MosiBasieTcst. C YYeTOM JAaHHBIX M3MEpEHHii KOHLEHTPAaUHH Mamno-
HoBOro aManbaernaa (npoaykt ITOJI — OKCHAAHTHBI MOKa3aTesb), MOKHO MPUATH K
BBIBOY, 4TO A06aBKH BHTamMuHa C AHT THYIO P cKener-
HBIX MBIUII HA (PH3MYECKYI0 HATPY3KY, YTO TAaKiKe HAXOAMT CBOE OTPAKCHHME B OKCHAANT-
ANTHOKCHIAHTHOM Oajance B myiasme kposi. dddext Buramuna C ofcyxaaeTcs ¢ TOUKH
3peHusi ero NMPSMOrO B3AUMOCHCTBHS C OKCHIAHTAMH, a Takike 4epes AIaNTHBHBIC
anT THOIi HHJY 5

KmioyeBble c10Ba: BuTaMuH C, CKeIeTHAs MBIIILA, 06111as aHTHOKHMCITUTEIIbHAs aKTUBHOCTD

AspoGHbie OPraHU3MBbl B CBOEH JKU3HECATEILHOCTH CC YTCS OKMCITH
CTPEcCOM — SBJICHHEM, KOT/Ia JKH3HEHHO BaXKHBIH KUCIIOPOJL BO3/yXa NPEBPALIACTCH B Tak
HasbiBaeMbie akTHBHBIE GopMbl Kuciopoaa (APK), ralommm Havaio ApYruM, He MeHee
PEaKTHBHBIM XMMHYECKHM COCJMHEHHMAM — CBOGOIHBIM pajuKaiaM, KOTOpIC HaKarl-
JMBAsCh B KIETKAX M TKAHSX, CABMIAIOT OKHCIMTEBHO-BOCCTAHOBUTENbHBI Gananc B
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ctopony okucienus [14]. ADK u uHIyunpoBaHHbe MM CBOGOMHbIE paaKaibl 06pa-
3yI0TCSl B KJIETKAaX KaK B pesy/bTaTe HOPMaibHbIX METaGOJMYECKHX peaKiMii, Tak W B
pesysbTaTe Hapy it B 06 K p NPU pasiuyHbIX Matonorusx. Pas-
BUTHE OKMCJIMTENILHOIO CTpecca BIAETCS OMACHBIM MPOLIECCOM /LIS KIETKH, MOCKOIbKY
CO37AIOTCA  YC/IOBMS JUIA  OKHC/IHTENBHOTO TOBPEXK/IEHHS KIETOUHBIX CTPYKTYp —
NMNUA0B MemOpaH, 6eKOBbIX 06pa3oBaHHii W HYKIEMHOBBIX KMCIOT [6]. 3HauuTe bHbIH
MHTEpeC y MCClIe/ioBaTeei BBI3BIBACT OKMCIIH i crpecc, i ¢ oH
nearenbHOCTbIO [7, 12, 20]. 10T BMA (QYHKUMOHAIBHOM JNesATeNbHOCTH Tpebyer
MHOTOKPATHOrO YCHJICHHMsS KHCJIOPOAHOTO MeTaboNM3Ma B MbIWIEYHBIX TKaHAX MPH
BBIMOJIHEHUH MHTEHCHBHOM (M3Hueckol paGoThl; OCOGEHHO pe3koe yBeNMueHHe
KHCJI0poJIa, oe B 100 u Gonee pa3, MPOMCXOMHUT B CKENETHBIX
MBILIIAX, YTO MOBBILUAET BEPOATHOCTb 0OPA3OBAHMs CYNEPOKCH aHHOH paaukana (O;)
NPOMNOPUHOHATLHO KOHLIEHTPALIMK JOCTABIIAEMOTO B MUTOXOHPHHU Kicopoza [13].

Ha ceroamus MMelOTCS HeMmano paGoT, B KOTOPBIX MOKa3aHO YCHIeHWe CBOGOA-
HOPaJMKATLHBIX PEAKLMHA B CKEETHBIX MBILILAX NpU dusnyeckux Harpyskax [13, 18]
Pa3BuTHE OKMCIMTENBHOTO CTpecca B pe3ysibTare (hU3MUECKOH HAarpy3ku B HEKOTOPBIX
pa6oTax paccmaTpuBaeTcs Kak (DaKTop, BbI3bIBAIOWMI yTOMJIEHME, a MHOrAa M
BBI3BIBAIOLIMIT MIOBPEXK/EHNE MblllieuHO# TKanu [8]. B paGoTax pasHbix aTopos [2, 7, 10]

paee HcC Ch U YPOBHS Tiep 0 aunuaos (IOJT) B
MBILICYHBIX TKaHAX I'l0£l JIeHCTBHEM XPOHHYECKHX M OCTpPBIX Harpy3ok 6bia o6Ha-
pyXkeHa T 3TOro 1p , CIIOCOGHOTO HapyUIMTh MEM-

6paHocBs3aHHbIe (YHKIUMH KIeTKH. OHAKO BEPOATHOCTH OKHMCIMTENLHONO MOBPEkK-
JIeHHsi KJIETOUHBIX CTPYKTYP OMPEAENSeTcs He TONBKO YPOBHEM MPOM3BOJACTBA CBOGO/-
HBIX PaJIMKaIOB, HO K OCOGEHHOCTAMH M €MKOCTBIO aHTHOKCHIAHTHOM 3aLUMThI.

Jina toro utoGel 6oporbes ¢ ADK M apyrumu cBOGOAHOPAAMKAIBHBIMU COEMH-
HEHWAMH, OPraHM3M WCIONb3YeT HECKONBKO 3allMTHBIX MeXaHH3MoB. Huskomoleky-
nsipHble cyGCTaHLMM, Takue Kak ButamuH E, Butamun C, B-KapoTHH, MyTaTHOH U Apyrue
THONBI CMIOCOGCTBYIOT MeEpBHYHOMY ociabienmio okucauteneil. Ha crenyrowem srane
BKIIOYAIOTCA (DePMEHTHBIE COCTABJIAIONIME AHTHOKCHAHTHOMH 3alMTBl — CYNEPOKCHA-
mucmyrtasa (COJI), katanasa, IilyTaTHOHNEPOKCHIa3a, KOTopbie obesspeskusaor Op,
H,0, ¥ AMnuaHble THAPONepeKHCH. YIlyGieHHe OKMCIMTENBHOTO CTpecca MPUBOAMT K
3aUUTHBIM AHCTBUAM CHCTEM, BOCCTAHAB/IMBAIOLIMX OKHCIICHHBIE THOMBI GekoB (Hamp.,
NADPH-3aBucumas THOpeOKCHHOBas cuctema [16]). Bee oTH 21eMeHTBI aHTHOKCH-
JIAHTHO#M 3allUTBl MMEIOT VIO €MKOCTb, TIp KOTOPOH MOKET MpH-
BECTH K HEKENATe/bHbIM MOCIEACTBHSM; B CJTy4ae CKEETHBIX MBILLILL, MOTPEOISIOUIMX BO
Bpems (YHKUMOHAIbHONW AKTMBHOCTHM CYUIECTBEHHO GOMbLUE KMCIOpOJa, YeM JApyrue
OpraHbl, 5TOT BONPOC CTOMT OCTPO M BOMOXKHOCTb afamNTaliH OTACIBHBIX DEMEHTOB
AHTHOKCHMJIAHTHOM CHCTEMbl MbIWILL K HMHTEHCHBHBIM (DM3HUECKMM Harpyskam pac-
cmatpuBanack B paze pabor [7, 15, 20].

HysKHBI JIH OPraHU3My, MOJABEPraloeMyCs HHTCHCHBHBIM (DU3HUECKNM HArpy3KaMm,
JIOTIONIHUTE IbHBIE AHTHOKCH/AHTBI W3BHE, M KaK OHH TMOBJHMAIOT HAa SHAOTCHHYIO aHTH-
OKCHJIAHTHYIO CHCTeMy M €€ ajanTuBHyio peakuuio? Buramun C sBiseTcs OHMM W3
PACTIPOCTPAHEHHBIX XUMUYECKUX [00ABOK, KOTOPBIA CUHTAETCA MOTEHLMANbHO dpdek-
THBHBIM BOCCTAHOBUTENEM OKCHAAHTHBIX COENMHEHHMH, YMEHbIUAIOUIMM BEPOATHOCTH
OKMC/TUTENbHBIX TMOBpeskaeHuit [25]. TlockonbKy OKMCTMTENbHBIA CTpecc MOKET
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YLMPOBATh JIOTIONHK 3aLUMTHBIE PECYpPChl — p > AHTHOKCHIAHTHBIX
(epmenToB, Genkos TeruioBoro woka (BTLL) [21], npeacTasiseT uHTepec kakopa CBA3L
Mexay mnpuemom ButamuHa C M QUIMONOrHYECKMM OKHMCIMTEIbHBIM - CTPECCOM,
co3ziaBaeMbIM (DM3MUECKOH HArpy3KOd. B laHHO#H paGoTe Mbl 3a1auCh LEMbIO U3Y4UTh
BusHMe 106aBok BuTamiHa C HAa OKCHJGHTHBIA W AHTHOKCHJAHTHBIH MOKA3aTe/n B
CKeNeTHOM MBILLE ¥ TUasMe KPOBM B OPraHM3Me, MNOJBEPraiolleMcs HHTEHCHBHOM
(usmyeckoii Harpyske.

MATEPHUAJI M METO/IbI

DKCTepUMEHTBI TIPOBOIIMCH Ha Gerbix GecropoHbiX Kpbicax maccoit 200-220 r,
KOTOpbIe CONePKaNHCh B OOBIYHBIX YCIOBUSX BuBapus. JKMBOTHbIE MPOU3BOILHO pas-
JENATHCH Ha 2 FPYNIMbI: OjIHA PPy MOJy4asia BHYTPHKEITYIOUHO B TeUeHHe 4-X Heneb
exeHeBHO 10 | M1 BoaHOro pactsopa utamuna C B 103e 15 mr/kr, apyras — 1 mi
JWMCTHITAPOBAHHOM BOMIbI. Uepes CyTKH N0CIe 3aBeplieHns BUTAMHHHON JIMETbI Kaxas
pynna OMATH ke MPOM3BOJBHO pasaessiach Ha 2 MOATPYNMbi, W3 KOTOPBIX OfHa
nojBepranach hu3nuecKoli Harpyske, Apyras OCTABIS/IaCh B COCTOAHMM M0KOs. Cpasy 1o
OKOHUAHMH (PU3MYECKOH HArpY3KH TIPOM3BOIMIIAC EKAIUTALIMSA KMBOTHBIX TOJ1 JIETKUM

O Hapkosom. Du HArpy3KH OCYLLECTBIANNMCH MyTem Gera B Gapabane ¢
auamerpom 44 cm. CyGMakcumalbHas Harpyska COOTBETCTBOBAJIA 30 munyTHOMY Gery
npu ckopocTH Bpawenms GapaGana 25 m/mun. Jlis MCCIIe/IOBAHNH  MCTIONB30BATMCH
oflas renapHHM3MpOBaHHas KPOBb M HKPOHOXKHas Mbiuua (m. gastrocnemius). Cozep-
kaHHe MasioHoBoro auanbaernaa (MJIA) B CBIBOPOTKE KPOBH ONMPEEIIN 0 Peakiiu ¢
THOGAPGUTYPOBOI KHCIOTOl ¢ TOMOWIBIO METO/IMKH, onucankoil B [1], B romorenare
MbieyHol Tkann — B [9]. OGuwas antHokucnuTenbHas aktiHOCTh (OAA) 06pasioB
OLEHMBATACH TI0 CTENEHW MHIMOHPOBAHMS Nepeokuc/ienns TeuHa-80 B cHCTemMe ackop-
GaT-keneso 10 MATOHOBOTO AWanbaernaa. CTaTMCTHYECKas IOCTOBEPHOCTb CpaBHEHHIt
MeIy TOKAa3aTeNsMH pasIMuHBIX Tpynn (W3 5-6 JKMBOTHBIX) OLEHMBANach MO
JBYXBBIGOPOUHOMY t-KpuTepHio CThIOLCHTA.

PE3VJILTATBI H UX OBCYKAEHUE

B rabmuue 1 np JIaHHBIE 110 1 KOHUEHTpaLuii aCKopOUHOBOH KHC-
JIOTBI ¥ MAJIOHOBOTO JMaibJeruaa, obuieil aHTHOKUCIUTENLHON aKTHBHOCTH B Iia3smMe
KPOBH M CKEJIETHO MBILILE Y KPbIC, MOJYYHBLIMX B Teuenue 4-X Henenb n06aBKy
putamuia C. Y KpBIC, He TOTYUMBIIMX aCKOPOHHOBYIO KHCIOTY (KOHTPOJIbHAs rpynma),
B COCTOSHHHM TMOKOS B IUIa3Me M MBIIILE, COIEp)KaHUe JTOro BMTAMHUHA MPUMEPHO
OIMHAKOBO, M cocTasaser 5,7+ 0,5 mkr/mn u 5,4+ 0,5 MKI/T, cootBetcTBeHHO. Kak B
Ia3Me, TAK ¥ B MBIl Y OMBITHBIX KMBOTHBIX (C aueToi BuTamuHa C) B COCTOAHMH
MOKOS KOHUEHTPALMs acKOPGMHOBOH KHMCJIOThI JOCTOBEPHO MOBBILICHA: B IUIa3Me Ha
52,6% (p < 0,05), B Mbiiuue Ha 35,2% (p < 0,05).

IMox BAMSHHEM (M3UUECKOH HArPY3KH y KMBOTHBIX, He Moiyumpunx suramun C,
JIOCTOBEPHBIX M3MEHEHHii KOHLEHTPALHH ackopOHHOBOH KMC/IOTBI HU B TIasMe, HH B
Mbillille He OGHApYsKeHbI. B OMBITHOM ke rpymnie, HECMOTPs Ha TO, UTO B IUIa3Me rocie
(M3MECKOi HArPY3KM J10CTOBEPHOE M3MEHEHHE KOHLIHTPALWMH aCKOPGHHOBOH KHCIIOTHI
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Taloke He HabGmonaetcs (Mmeetcs HeGonblIoe cHIKeHue, 17,2% ¢ p> 0,05), B mMbiuiue
NPOMCXOJMT 3HAuMTebHOE eE CHwkenne (Ha 54,8%, p<0,01) no orHouweHHIO K
COCTOSHHIO TOKOS.

Tabmuua 1

Buansnue 106aBok Butamuna C na yposens ITOJI n OAA
B CKeJIETHOH MBILIIE H IJIa3Me Y KPbIC 10 H nocie pH3HYecKoii HArpy3KH

Conepaanue Butamuna C Kounuentpauus OO61was aHTHOKCH-
(MKI/MA 4051 11A3Mb1; MaJI0HOBOrO JAHTHAs! AKTHBHOCTD,
Tranu MKI/T LISt MBILLI@YHOM AHaJIbaeruaa, % MHrHOMpoBaHHS
TKaHH) (HMosb/Mr Genka) nepeokHc. TBHHA-80
Tokoii Harpyska Tlokoit Harpyska Tokoii Harpyska
6e3 npuema ButamuHa C
Mnowa | 57405 | 48204 | 35440 [603£53+ | 80409 | 6606
Mo | 54405 | 43405 | 55505 | 70206* | 10909 | 58+06"
C NNPUEMOM BUTaMHHA c
Mnasma | 8,7+0,7" | 72+0,6 | 295+30 | 42,1+45% | 13,514" | 79+08*
Momma | 7,3+0,7% | 33£04% | 4804 53+04 | 185+21" [ 157+14
* —p<0,05; ** —p<0,01 ans cpaBHeHHs COCTOAHMIT MOKOS M TMOC/IE HArPY3KH; ¥~ p<0,05 ma

rpynn, M He rosty Butamun C

Vposhu npoaykra I10JI MJIA B miasMe KpPOBM M MBILILE Y KPbIC C BUTAMHHHOM
JIMETOH B COCTOSHMHM TOKOS HE MMEIOT JOCTOBEPHBIX OTJIMYMH OT ypOBHEil y KOH-
TPOJIbHBIX KpbIC. [T0/1 BAMAHMEM (U3MUECKOH HArPY3KH 3HAUUTENLHOE YBEIHUYCHHME KOH-
uentpauun MJIA nponcxoaut Kak B mnasme (Ha 70,3%, p <0,01) , Tak 1 B MbluiLe (Ha
27,3%, p <0,05) 15l KOHTPO/ILHOH IPYMIIbI KHBOTHBIX. ¥ KPbIC C BATAMMHHON IMETOH
peakuus nokasatess [10J] B miasme u Mbille Ha GU3MUECKYIO HATPY3KY U3MEHSETCS: B
niasMe IMOBbIIIEHHE KOHUEHTpauuu MJIA 1O OTHOLIEHMIO K COCTOSHMIO TOKOS
CTaHOBMTCS yMepeHHBIM (42,7%, p < 0,05), a B MbIlILE J0OCTOBEPHOE MOBBILICHHE BOBCE
OTCYTCTBYET.

Jlo6apku Butamuta C npuBOAST K nosbimernio OAA niasmbl KpOBH M CKEJETHOH
Mbiupl; 6a3oBbiii ypoBeHb OAA B MbllILE W MUIa3Me YBETMYMBACTCS, NMPUMEPHO, Ha
70%. Eciv y KOHTPOJNBHBIX KPbIC MOJ BIMAHHEM (U3MYECKOH HArpY3KM B Mbluile
nmeercs cHibkenve OAA (Ha 46,8% npu p <0,01), B mnasme chmwkenne OAA ouenu-
BaeTcs Kak HejoctoBepHoe (p > 0,05). B mpoTHBOMONOKHOCTE K KOHTPOJIbHBIM JKHBOT-
HbiM Ha (oHe BuTamuHa C rUlasMa pearupyeT Ha (M3HYECKYIO HArpy3Ky CHIKEHHEM
OAA (41,5%, p <0,05), a B CKENIETHO# MblllILE aHATOTHYHAs PEaKLUs HUBEPYETCH.

B nepeyIo ouepe/ib Ha0 OTMETHTB, YTO eXKEHEBHbIH npueM BuTamiHa C B TeucHHe
4-X Heneb MPUBOMMT K HEKOTOPOMY €r0 HAKOIUVIEHWIO B MBIIILAX M TUIa3ME KPOBH.
Korja opraHusM MOJBEpraercsi K MHTCHCHBHOW (M3MYECKOW Harpyske, cKeneTHas
MbILIIA, NO-BUAMMOMY, OTAaeT 4acTh BuTamMuHa C B UMPKYJIMPYIOLLYIO KpOBb I
JCTIONB30BaHMA €10 AHTHOKCHIAHTHBIX CBOFCTB B pasHbIX opranax. O TOM, 4To (usu-
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YECKME HArpy3KH MPHBOLAT K YCHIEHHIO CBOOOIHOPAIMKATBHBIX TPOLIECCOB B CKEJET-
HBIX MBILILAX M JIPYTHX OPraHax W, KaK CJIEACTBHe, MpC T C
HBIX MPOIYKTOB B HUX M LMPKYJIMPYIOUIeH KPOBH, MOXKHO BCTPETHTb B Pa3HbIX JIHTe-
PATYPHBIX MCTOUHUKAX [4, 7, 10, 22]. DHAOreHHAs aHTHOKCHIAHTHAS CHCTEMA CKEJIETHBIX
MBIILL, KOTOpasi COCTOMT M3 (DEPMEHTHBIX M He(EePMEHTHBIX COCTABISIOUINX, B
TNPUHUMIE, OrPaHHYMBAET PA3BUTHE LETHBIX CBOGOJHOPAAMKAIBHBIX DEakLMil, B TOM
uncne, TIOJI. OnHako NpH Harpyskax BBICOKOH MHTEHCHBHOCTH, JUTMTEJIbHBIX, HCTO-
LWAIOUHX HATPY3KAX BOIMOXKHbI OKHCTUTENBHBIC TOBPEKICHHS KIIETOYHBIX CTPYKTYP M3-
32 HEJI0CTATOYHOCTH aHTMOKCHJAHTHOM eMKOCTM TkaHeil Mbiuu. [loBblenue
KOHUEHTpaluu npoaykros ITOJI B MBILILAX W KPOBM, B YaCTHOCTH, ABIAETCA MOKa-
3aTesieM MOTEHUMAIbHO ONACHOrO ypOBHS (DM3MYECKHUX Harpy3ok. Kak mnokassiBaroT
HAUIW OTBITEI, JONOJIHUTENLHOE BBE/ICHUE B OpraHM3M BuTamuHa C NPUBOAMT K ociaG-
JICHHIO MHIyLMPOBAHHOrO (U3MUECKON HArpy3Koi NOBBILIEHHS KOHUEHTpauun MJIA,
T.¢. HabITio/laeTes yBeMUCHHE AHTHOKCHAAHTHOM EMKOCTH CKENETHOM MBILILIBI H I11a3Mbl
32 CYET aHT THBIX CBOJCTB p JBOH  KHCJIOTBI. DTO HAaXOIMT CBOE
TIOATBEPXKACHHE B YBE/IMUCHUH 6a30BOTO YPOBH: (COCTOAHME TOKOS TepeJi Harpy3Koit)
OAA KaK B MBILLILE, TAK M B [1a3M€ y JKUBOTHBIX, MOJTy4aBIIHX 106aBKy BUTaMuHa C.
HHTepecHbIM SBIISETCS TO, YTO B CKEJETHO MBIllILe Y OPraHU3Ma C AHETOH BUTAMHHA
C peakuns OAA Ha Qu3uueckylo HarpysKy MOYTM OTCYTCTBYET, TOIZa Kak y
KOHTPOJIHBIX JKMBOTHBIX peaKkUMsi Ha HarpysKy sBHO IPOCIeXHBalach. B miasme
HabmoziaeTcs oGpaTHas CHTyalus: ¢ AueTol BMTamuHa C MOSBISETCA peakiys Ha
HarpysKy, np LIASCS B IOCTOBEPHOM OAA. D70, N0-BUAMMOMY, MOKHO
OOBACHMT XapaKTEPOM CyLIECTBYIOLIETO MEKIY TMUIa3MOH M CKEJICTHBIMHM MbILILAMH
o6MeHa  HU3KOMOJIEKY/IADHBIMH aHTHOKCHAAHTaMM (BMTaMuH C, BOCCTAHOBEHHbIH
JIYTaTHOH M 2Ip.), KOTOPBIH MOXET H3MEHHTLCA N0 ACHCTBUEM (DH3MUECKUX HATPY3OK.
JlpyruMH CIIOBaMH, €CIIH B COCTOSHHM TOKOS CKEJIETHAS MBILILA MOXKET OTAaBaTh 5T
AHTHOKCH/IAHTBI B KPOBb ISl 06 pesIoKe-p BCEro OpraHM3Ma, Ipu
AHCTBMM  MHTEHCHBHBIX (DM3WYECKMX HArpy3ok 6arogaps GOMBLIMM  pacxomam
AHTHOKCH/IAHTOB MBILLLbI caMu GY/TyT M3BJIEKATh AHTHOKCHAHTBI U3 KPOBH [S, 23].
Hmerores paboTs HYECKOro U Ta/IbHOrO XapakTepa, B KO-
TOPBIX YKA3bIBACTCA HA 3AUIMTHBIE CBOHCTBA BUTaMHHA C OT OKMC/IMTENbHBIX TOBPEX-
Renuit in vivo [14]. Jlo6aku Brutamuna C MOTYT CMOCOGCTBOBATH MEHBLIMM norepsam
COKPATHTEIIbHOM CHJIbI M GBICTPOMY €& BOCCTAHOBJIEHHIO B CKENETHBIX MBILILIAX TOCTE
ATMTENBHBIX TETAHHYECKUX COoKpatlenuit [19]. Ham nannble nokaspiBaiot, uto 106aBku
Butamina C Bbi3biBaloT mpupoct OAA B MBILILAX M IU1a3Me, B Pe3yJbTaTe Hero ro-
naBnseTcs obpasoBaHue MpookcHaaHTHbIX mpoayktos ITOJI. B nutepatype nmerorcs
JaHHBIE O JIOTIOHUTENBHOM MHAYKuMK akTueHocTH COJI M Katanasbi B iMMQouuTax, a
TakKe YBEMYCHWH Coepkanus GenkoB TerioBoro moka HSP60 B aumdoumtax u
HSP70 B ckenetHol Mbimue Ha oHe n0GaBok Butamuna C [21]. Kakum obpazom
BuTaMuH C NPUBOIMT K MNOBBILICHHIO aHTHOKCHIAHTHOM AKTUBHOCTH, B HALEM Cliyuae,
yBesuuenmio Gasoboro yposus OAA B CKeNeTHOH MbIlle W MiasMe KpOBH M
Momuduunpyer peakumio OAA Ha ¢usnueckyio Harpysky? Burtamun C sensercs
BOJIOPACTBOPUMBIM COCIMHEHHEM M CMIOCOGEH HAaMpAMYIO B3aUMOJEHCTBOBATh C TAKMMH
A®DK Kak CYNepoKCHII, IHAPOKCHIbHBI PaIMKai M CHHIMIETHBIN KHCIOPOJ, a TaKoke
MOXET BOCCTAaHABNIMBATE TOKO(epoNbHbie pajukaibl Butamuna E [24]. Tlosbimenne
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OAA B OprasusMe ¢ BUTAMUHHOIi IMETOi YACTHYHO MOXKeT ObITh 00yC/IOB/IEHO M30BIT-
koM ButaMuHa C B TKaHSAX, YbM MOJIEKYJIbI MOTYT HEMOCPEACTBEHHO y4acTBOBAaTh B
raiieHuH NEPBUYHBIX CBOGOIHBIX PaIMKAJIOB.

C nipyroii CTOPOHBI, KaK M3BECTHO, GONBUIMHCTBO KIETOK B OpraHu3Me B OTBET Ha
CTpeccoBOe BIAMAHME BHIPAGATBIBAET KOMIUIEKC 3AUTHBIX CPEACTB AUIA ajanTauuu K
HOBBIM Gosiee JKeCTKMM yCIoBHsM. CKelleTHble MBILILbI TAKKE MOTYT aJanTHpOBATLCS K
OKMC/IUTENbHBIM JICHCTBUAM WHTEHCHBHBIX (PM3MUECKMX HArpy30K MyTeM SKCNpeccun
anTtuokcuaanTHbiX depmento — COJI, MIyTaTHOHMEPOKCHAA3bI, ITyTATHOHPEAYKTa3bl,
KaTtanasbl, M, BO3MOXKHO, (DEPMEHTOB CHHTEe3a [JyTaTHOHA [3,20]. Wmetotes mpenno-
noxkeHus, 4To BuTaMuH C B ONPEIENEHHBIX iN Vitro yCIOBMAX MOXET BBI3bIBATH MPO-
OKCHIAHTHBIH SdeKT, NefiCTBY Kak BOCCTAHOBHTEb HOHOB JKelle3a, KOTOPbIH yyacT-
ByeT B 00pa3oBaHMK IMIPOKCHILHOTO pajuKasia M3 NepeKucH BOAOpoAa [14]. Ecim 10
HMEET MECTO B 5KMBOM OpraHu3Me, TOIJIa TAKOH NPOOKCHAAHTHBIH d(dekt Buramuna C
MOKET MHJIyLMpOBaTh aJaNTMBHbI CHHTE3 AHTHOKCHIAHTHBIX (DEPMEHTOB, JAlOLIMX
BKJIA B OGLLYIO AHTHOKHCIMTENbHYIO AKTHBHOCTB, B YaCTHOCTH, B CKE/ICTHOW MbilliLe
[21]. He wuckiioyaeTcsi ¥ HEMOCPEJCTBEHHOE BIMAHWE BHUTaMHHA C wu Jpyrux aHTH-
OKCHJIAHTOB Ha MOJIM(HMKALMIO TEHHOH OSKCTIPECCHH C MOBBILIEHHON TpaHCKpUMuueit
HEKOTOpBIX O€/IKOB, UMEIOLIMX OTHOIICHHE K 3alUTHBIM MEXaHH3MaM [11].

Ocnabnenne peakiun OAA CKeNETHOM MBIl HA HHTEHCHBHYIO (PU3HUECKYIO Ha-
rpy3Ky (TOuHee, Ha OKMCIMTENIbHBIN CTpece, (opMUpyemblii B yCIIOBHAX MHTEHCUBHOM
COKPATHTEIbHOI JIEATENBHOCTH) NP MIPUMEHEHHH 100aBOK BuTamuta C MoxeT GbiTh obyc-
JIOBJIEHA BBICOKMM YPOBHeM OOLIEH aHTHOKCHIAHTHOH AKTHBHOCTH KIIETOK, JOCTHI-
HYTOTO 32 CUET NMPAMOTO WK 3Ke ONOCPE/IOBAHHOTO (A1ANTHBHOTO) ACHCTBHS BUTAMHHA C, uto
nozep T BOCCT Th KJIETOYHOH Cpeibl. B 9THX yC/OBHSX, PelOKC-HyB-
CTBUTE/bHBIE (AKTOPBI TPAHCKPUITLIMH, BO B CHHTE3 aHT HBIX (pepMEHTOB
COJI, karanaza (AP-1, NFkB), GyayT nposiomkarh OCTaBaThCs HEaKTHBHBIMU Gnarozapst

p ) MX aKT poB — H202 u ero npowssoasx — Butamutom C [18].

SlcHo, uTo moBbIleHHe GazoBoro ypoBHs OAA CKeNeTHBIX MBI C NPUMEHCHHEM
putamuna C SIBISETCA MONOXKMTENbHBIM (PAKTOM C TOYUKH 3PEHHs BEPOATHOCTH Kile-
TOUHBIX MIOBPEXK/CHHH MPH MHTEHCHBHBIX Qu3MUuECKHX Harpyskax. Onaxo ocnaGrenme
WK ke McuesHoBeHHe peakiun OAA Ha OCTpble (PM3HUECKNE HArPY3KH CTABHT BOMPOC O
JByCMblceHHOCTH aHHOro dakTa. Ilo-BuauMomy, ans Toro yToGhl riybke aHaIu-
3upoBaTh BAMAHUE BuTaMuHa C Ha OKCHIAHT-aHTHOKCHIAHTHBIC B3AHMOOTHOWICHHS TPH
peanM3auMu  COKPATHTEBHOM JCATENBHOCTH CKEETHBIX MBbILILL HEOOXOMMBI  /1allb-
HeifluMe MCCTENOBAHMS, BKIOUAIOUIME M3yUeHHe MOCTEHArpy30UHbIX d(deKToB npH
BOCCTAHOB/EHUH, 2((HEKTOB XPOHMUECKHX (TPEHUPOBOUHBIX) PHIMIECKHX HATPY3OK.
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Ladobygbog brgds hobhbol yabogdol s6Gomdloesbinmo Gsdzeob dnwogogodyds,
G5 mogol sbobgob  33mggdl  optgmgy  bobbgmob  gmabdob  mfbopab ok
00 JbosbETG dogsbldo.

THE EFFECTS OF VITAMIN C SUPPLEMENTATION ON OXIDANT AND
ANTIOXIDANT RESPONCES OF SKELETAL MUSCLE AND BLOOD PLASMA
TO PHYSICAL EXERCISE

S.E. Agayeva, S.A. Aliyev, A.M. Gadzhiev*

Azerbaijan State Academy of Physical Culture and Sport, Baku; * A. Karaev Institute of
Physiology, Azerbaijan NAS, Baku

SUMMARY

Physical exercise results in adaptive changes in organism, in particular, such changes occur in
antmxldam system of cells and tissues. In our work, we have the goal to study how the vitamin C
ion infl on antioxi system response following physical exercise. Rats with
vitamin C supplementation at a dose 15 mg/kg/day for 4 weeks and without vitamin C
supplementation were examined to display the changes of lipid peroxidation product content and
total antioxidant activity in blood plasma and skeletal muscle (m.gastrocnemius) prior to and after
submaximal exercise. At the indicated dose and duration vitamin C-supplementation was found to
increase vitamin C concentration in plasma and muscle: ~50% and ~35%, respectively, higher vs.
non-supplemented group. Baseline levels of total antioxidant activity of both plasma and muscle
were elevated in vitamin C supplemented rats in comparison with values from the non-
supplemented. No significant changes in total antioxidant activity of skeletal muscle were seen for
vitamin C supplemented group before and after exercise, although significant change in response
to exercise for non-supplemented was occurred. On the contrary, exercise effect on total
antioxidant activity in plasma was appeared for supplemented group. With account of data of
malon dialdehide (lipid peroxidation product — oxidant indicator) concentration, it may be
concluded that vitamin C supplementation modifies antioxidant response of skeletal muscles to
physical exercise and this is reflected in oxidant-antioxidant balance of plasma. Various
mechanisms involved in vitamin C effect were considered for discussion.
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J3mgg>  00goobfobgdl "sge@. 3. ogodol Lobgemdol owsrgmadymo
JORom@my00l (3gbHAHP0” joBmbstgm FnbHomgdsdng ©s FgbBoMgdol-
Tgiamd  3gGompdo  sgeEdgmgms  aamol  3939BoG G0 boGgaagmsEom
3932603930l FgbFogasl (40 353096G0) bogswo  gmobogaco bsGgLbols
22035e20bf0693000. J03mp 6960 xanBgd0l Joggdol Jobbon FgLfogmom
0gbs 3t 35333000 bgbol sgowdgmagdo (bsBygsmm sbsgo 68,9 + 1,6).

290l Goddol  bgdd@gmo  bodygeogy 3odmongmdmes 3d-l Jog-
BaGo0  JmbodmGomgdol  3yBggmdom  hobofghms  bobdmgmy  dbgdby —
©ogom, dmlgghgdol  Bramds@gmdsdo  (BoGobmbHsmne  dwpymdsmgmdsTo
gmgbowsb 15 Fo-ob F93rga) 10 Frool pobdsgmmdsdo.

139dpGgmo  sbomobo  bodGogmegdmEs 000205 3G ©os3sbmbTo
BA00gL  geaboga@o  podEsdbom,  dobogol  ggebBodgds — 500 aFa.
dombogbogols  b3gJH@gmo  sbomoboo  gsdmogmgmes  bsdo Lobdodgmo
bogo: o) dopagmo LobBodygmo ©os3sbmbo — bygbndgomo Gommgdo — High
Frequence (HF), 04-0,15 39630 (2,5-6,0 (), 9oz sbobogh gamols Go@dol
A0EgEs300l 305033500496 Gamml, Gmdgmog bo@dsdo g@ygemdls 15-
25%; 0)  odog-bobBotgmo  @osdsbmbo  (3.f.  Jo@ggmo @ogols  bgao
Gomegdo) — Low Frequence (LF), 0,15-0,04 39030 (6,5-250 §9), dsm 53M9ngg
AVorRogb gobmlogomym Gommgdl ©s ngmosh bobbmds@mgms H®bygLols
3sh39bgdemag,  Jgbodadolow, Loddsmognao Bydgamo Lolidgdols 356 39G50.
60@3530 0g0 gAggmdl 15-40%-To; ) FgBo Eedsmo LobBodygmo ©osds-
bmbo (Fgody Gogols bgano @Gammgdo) — Very Low Frequence (VLF), 0,04-0,003
39630 (250-333 (9), bm@IsBo 396g9mdl 13-35%-Fo. 350590m396, @m3 ogo
Sbobagh gaaaBodaG0 Ggyamageob glsemabo 3966GB0b aogmabal y-
@ob GoBdby. Fobsdrgdsmy pomgmgdo LaBgsmadsl odmggs dogoema dsmo
Foddmgdgmo — goamboddsmogno gGmoghmmdol obpgdlbo LEHF [3, 4, 5]

990939006 LEaHobBoggao  ©adydsggds dnbps dGma@sdgmo  3sggdols
LSTATISTIKA® 50 75309658000 [4].

2300340393 boghatesn bHsbrstHgmoe Fobsbsm3ghagom s 3mbym-
39053090 J3E9ge-

BINIBIB0 RS SN0 B3I6LOIY

309m33mgge  ofbs 40 sgomdym@po  wospbmbom — gymol 0Bgdonco
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CHEKTPAJIbHBII AHAJIA3 PUTMA CEP/IIIA TIAIIMEHTOB C
KOPOHAPHOI HEJIOCTATOYHOCTBIO Y IIALIMEHTOB
C PEBACKYJISIPU3UPOBAHHBIM MHOKAPJIOM

JIM. B 03¢, 3.B. Bax * A 1 * T.A. K
JLH. Xyyuweunu*

HeoToxHublii ueHTp kapauonornu um. Akan. I'. Yanuase, Tounucu, Tpysus; * TOunuckuii
rocy/iapcTBEHHbIH MeAMLMHCKHI yHiBepcuTet, Touucu, Ipysus

PE3IOME
B pesyabraTe 6BLIO Y y GONBHBIX C HUIEMHYECKOH GONe3HbIO
cepaua, o it Hec i ¢ NPEUMYLIECTBEHHO TPEBATHPYET YMEPEHHO
P BIMSIHHE Mueckoil HepBHOH cucTembl. Ha 5-6 neHb mocne omepaiyu
0 IIYHT BIMAHMe Baryca 3a cuer ysenwuenus VLF. Dto

ykazbmae'r Ha HapylUIEHMs BAro-CHMIIATHYECKOro Ganamca B MOC/EONEPaLMOHHOM MepHone H,

BCJIE/ICTBHUE STOrO, HA OMACHOCTh PA3BUTHSA OC/OKHEHHUIA.
McXo/ia M3 CKa3aHHOTO, CYNTAEM HY)KHBIM NPOBOAMTE MOHHTOPHHT JaHHBIX XapaKTEPHCTHK BO
pasBUTHA M uX it




SPECTRAL ANALYSIS OF HEART RATE IN PATIENTS WITH CORONARY
HEART DISEASE AND PATIENTS WITH REVASCULARIZED MYOCARDIUM

L.M. Basiladze, Z.V. Bakhutashvili*, A.D. Tsibadze*, T.A. Kavtaradze,
L.I Khutsishvili*

G.Chapidze Emergency Center for Cardiology, Tbilisi; Georgia; * Thilisi State Medical
University, Tbilisi, Georgia

SUMMARY

The study showed that d ly p d effect of p: p ic nervous system
prevails in patients with coronary heart disease complicated with unstable angina. Increased vagal
effects caused by VLF-well activation have been noted at 5-6 p.o. days after coronary surgery.
This indicates to the alteration in vago-sympathetic balance in the postoperative period and,
therefore, the increased risk of complications.

Based on the foregoing, we consider it necessary to monitor these characteristics in order to
avoid complications, as well as for their timely correction.
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KJIMHUKO-TUCTOJIOTMYECKHE KOPPEJISIUUA THITEPKEPATO3HBIX
MOBPEXK/EHUI I'YB

M. Boposcadse, M. He

0. Xap H.A 03¢, X. I'

TOMINCCKHI TOCYNapCTBEHHBI MEMUMHCKUH YHMBEpCUTeT, JlenapTaMeHT NapoJOHTa H
CMBUCTO MOJOCTH PTa i JlenapTaMeHT NaToIorHyeckoi aHaTOMUK

PE3IOME
M3BecTHBI MHOTME ry6 Kak — nep 1 (KpacHlit
[IOCKMA JMWaif, KpacHad BOJYaHKA M T.J1.), Tax W CaMOCTOATE/IbHbIE (OrpaHHYEHHbIH
p ior 103, MBHbI XCWIMT M T. 1), KOTOpble

p TCA B BHJIE T MYECKHX TIOBPEKICHMUI.



Ha OCHOBaHMM KJIMHHKO-THCTOJIOTHYECKHX Mbi THCTO-
NaToJIOrHYeCcKoro ry6 u p i anroput™
uddepeHUManbHOM IMarHOCTHKM STHX MOBPEXACHHIA.

CLINICAL-HISTOLOGICAL CORRELATIONS OF
LIPS’ HYPERKERATOTIC LESIONS

M. Borjadze, M. Iverieli, O. Khardzeishvili, N. Abashidze, Kh. Gogishvili

Departments of Pathological Anatomy and Oral Cavity Mucosa Diseases of Tbilisi State
Medical University

SUMMARY

Many premalignant (precancerous) illnesses of lips as the general (lichen ruber planus, lupus
erythematosus and etc.), as well as independent ones (restricted precancerous hyperkeratosis,
leucoplakia, exfoliative cheilitis and etc.) passing like restricted hyperkeratotic lesions are known.

According to the above-mentioned and on the bases of clinical-histological correlates, the
markers of hyperkeratotic lesions of lip mucosa have been distinguished and the certain algorithm
for differential diagnostics of these lesions has been elaborated.
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BJIMSTHAE OCTPBIX U XPOHUMYECKHUX ®PU3UYECKUX HATPY30K
HA UTHTEHCHUBHOCTb NEPEKMCHOI'O OKHUCJIEHUSI JIUTIU/IOB
N AKTUBHOCTb AHTUOKCUIAHTHBIX ®EPMEHTOB

B MBIIIIAX ¥ IIEYEHUA

A.K. I'acanoea, A.M. I'adcuee*

Asepbaiipkanckas rocyaapcTBeHHas Akafemus (QU3HUECKOH KyJNbTypbl M CHOPTa,
r. baky; * Muctutyt dusmonoruu um. A. Y. Kapaesa HAH Asep6aiimkana, r. Baky

Mpunsta 14.09.2010

Cratbst H3y THBIX M aHT THBIX II0Ka-
3aTeJieii MBI M APYTHX OPFaHOB B opraHmMe, noaseprawwemMest GUIMIECKUM HArpy3Kam
Pa3iHYHOTO XapakTepa. YKa3aHO Ha 0cofoe MecTo JIBHBIX o

y4yacTHeM AKTHBHBIX ¢°PM KHCJIopoaa B MBILIEYHOH JeSiTe/ILHOCTH W aJanTauuu
CKeJIETHBIX MBI K BBICOKHM (usnueckum Harpyskam. Onucanbl pesyibTaThi coGeT-
BEHHBIX Hcc/enoBanuii uHTeHcuBHOCTH TTOJI, aKTHBHOCTH (DEPMEHTOB, YHACTBYIOIINX B
AHTHOKCHJAHTHOI 3amuTe (MJIyTATHOHPEAYKTa3bl, IJIyTaTHOHNepokcenaassl, COM, T6® ),
B OBICTPOIi M MEMIEHHOIi CKeJIeTHBIX MbIUILAX, Ceplle H Me4YeHH Y KPbiC MOA AefcTBHEM
PErysipHbIX Harpysok. BoisiBjleHb! aanTHBHbIE H3MEHEHHs OKCHAAHTHBIX H AHTHOK-
CHAAHTHBIX NMOKa3aTeseil K Xt Harpyskam, p et
Kak Ha 6a30BbIX ypoBHsix [1OJI u anTuchmxaHTuou AKTHBHOCTH, TAK U B MOAHHKALUMM HX
OTBETOB HA OCTPYI0 HArpy3ky. B ckeneTHbIX Mblminax B (OPMHPOBAHMH AAANTHBHOIO
0TBETA AHTHOKCHAAHTHOH CHCTEMbI HAa XPOHHYECKYI0 (U3MUECKYI0 HAPY3KY NpeBajnpyer
BKJIaJl KOMIIOHEHTOB [JIYyTaTHOHOBOM CHCTEMbI, 2 B cepae4yHoii Mbimne W neyenu — COJ/L.
Jannbie 06 u3vMeHeHnH akTHBHOCTH '6MJI B CKeJeTHBIX MBILIUAX CBHAETEILCTBYIOT B
noJb3y Haulel WaeH 0 caBHre GajaHca MEKIY IVIHKOJIH30M U NEeHT030(0ChaTHBIM WYHTOM
B npouecce ajanTauHH K XPOHHYECKHM q)"!"‘leCKHM Harpyskam JUisi NMpOTHBOCTOSIHUS
OKHCJIHTEJILHOMY CTpeccy.

KnioueBbie ciioBa: ¢u3MuecKHe HArPy3KH, MBIWIbI, TeueHb, MEPEKUCHOE OKHCIEHHE
JHITHIOB, QHTHOKCH/IAHTBIE (hePMEHTI

Kucnopon siBiisercs BaKHEHUINM OKMC/IMTENIeM MMTATE/bHBIX BELIECTB B adpOGHBIX
OpraHusmMax. DHeprus, BhICBOGOXKIAEMas MPH 5TOM, MCHOJb3YeTCs U MOIePKaHHs
PasIMYHbBIX CTOPOH JKU3HEeATENbHOCTH. DH3HYECKas aKTHBHOCTh YeJIOBEKA COCTABIAET
OCHOBY €ro 3/10pOBb M a3pobHbI MeTaboNn3M, Kak Mpeob/iajalouluii BHA dHEpro-
TPOYKLIMH, HMEET 3/IECh KJIIOUEBOE 3HaYeHHe. 3aHATHA (U3HYECKUMH YNPaKHEHUIMH
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COMPOBOXK/AIOTCA YCHICHHBIM MOTpeGIeHHeM KHCIOPOJa, KOTOpbIH HEoOXOauM s
TOBBILIEHHOTO HEProoBeceyeH s OpraHu3Ma MoCPEACTBOM OKHCIHTENBHOTO (ochoph-
JIHPOBaHHS B MHTOXOHIPHsX. Bhicokue konuentpaunn O, B KJIETKAX CO3/IAIOT yCIOBUS
Juis MHTeHcHuKalmu peciiTe3a AT® B OTBET Ha yCHJIEHHE MBILICUHOH JEATETLHOCTH.
Onuako BbICOKME KOHLeHTpauuu O, CO3JaI0T OMAacHOCTh JUTA JKM3HEACATENLHOCTH Kie-
TOK; Y BEPOATHOCTh O BBICOKOPEAKIIMOHHBIX COCIMHEHHH KHC-
JI0pofia, TaK Ha3biBaeMbIX aKTHBHBIX (opm kucnopoaa (ADK) — cymepokcua-aHuoHa,
MepeKuCH BOOPOJa M TMAPOKCHIbHOro pamukana [9,10]. Dt coeauHeHus criocoGHbI
pearupoBaTh ¢ JMNMAaMu, GelkaMM W HYKJICHHOBBIMM KHMCIOTaMH, SIBAAACH MOTEH-
LManbHBIMM  (DAKTOPAMH TMOBPEXKICHHS KIETOUHBIX KOMIOHEHTOB — MemOpaH, ¢ep-
MEHTHBIX CHCTEM, TeHETHYecKoro annapara. J{is CKENETHbIX MBIIIL OKHCIHTENbHAA
araka O, sBnsieTcst Hanboiee Cepbe3sHOM, MOTOMy Kak notpebierne umu O, B OTIHYHE OT
Apyrux Tkaueii ysenuuusaercs a0 100 u Gonee pa3s npu Harpy3Kax BbICOKMX MOLIHOCTEH.

B nocrieiune rofibl u3yueHue posu cBoGONHOPAIMKAIBHBIX NPOLECCOB B MbILUEYHOH
JIeSTENIbHOCTH, Y4aCTHA aHTMOKCHIAHTHOM CHCTEMbI 3alllUThI B HUX, B MIEPBYIO OUepeib,
€& (hepMEHTHOr0 COCTaBJIAIONIEro, Bce Gonblie Mp e reneit,
TAaK KaK afanTauys MbIUIL K (U3HYECKMM Harpy3KaM, Mo-BUAMMOMY, MPOUCXOAMT MpH
HernocpeICTBEHHOM YYacTHH 9TOM cucTembl [12]. B HacTosilIel cTaThe Mbl Mpe/ICTaB/IseM
pe3y/IbTaThl MPOBOAMMBIX HAMM MCCNIC/IOBAHHIA, B KOTOPBIX M3y4anoch BIHMSHHE OCTPBIX
M XPOHHYECKMX (DM3MHECKMX HArpy30K Ha MepekucHoe okucienue nunuaos (IT0OJ) u
AKTMBHOCTb AHTHOKCHIAHTHBIX (PEPMEHTOB B MbIUIAX M mneueHd. JIns BbiABIeHUs
crneuudUUHOCTH OKCHJATHBHBIX OTBETOB PACCMATPHBAIMCH CKEJETHBIC MbIUILBI C
PasIMYHBIMK CKOPOCTHBIMU CBOMCTBAMM M CepjieuHas Mbiuiua. Misyuanuch depMeHTs!
ryrarnonpeaykrasa (I'P), riyratuonnepokeunasa (I'TI), cynepokeuaancemyrasa (COJT)
U (epMEHT HEnpsMOro aHTMOKCHIAHTHOrO NEHCTBHA, HO CBA3AHHBIH C (DYHKUHMOHHpO-
BAaHMEM IJIyTaTHOHOBBIX (PepPMEHTOB — IIIIOK030-6-(ocdar mernaporenasa (F6M/I). Bee
(epMeHTBbI ABIAIOTCS BaXKHBIMU COCTABISIOIMMU AHTHOKCHIAHTHOM 3aLMTHOH CHCTEMBI
W M3yYeHHEe MX aKTMBHOCTH TPH MBILIEYHOH AEATEbHOCTH MOKET BHECTH SICHOCTH B
MOHMMAHHME MEXaHM3MOB aJIaNTalluk OPraHU3Ma K pU3HUECKUM Harpy3Kam.

MATEPHAJI U METO/IBI

Hcene10BaHns NPOBOAMINCH Ha 6-MECAUHBIX GebIX GECOPOHBIX KPbICaX, KOTOpbIE
COAepKATHCH B OOBIYHBIX YCIOBHAX BHBapHs. JKHBOTHBIC NPOM3BOJILHO PA3ACIAINCh Ha
4 rpynmnel: HETPEHHPOBaHHbIe Ge3 HArpy3KH, HETPEHHPOBAHHBIE C HArPY3KOH, TPEHHPO-
BaHHble Ge3 Harpy3kH, TPEHMPOBAaHHbIE C Harpy3koi. [Tpouecc TPEeHMpOBKH OCYLUECT-
Bisics Ha GapabGame auametpom 44 cM nytem GeroBoii Harpysku. Harpyska nasanach
eKe/IHEBHO TNPH peXKMMe BpalleHns GapabaHa co CKOPOCTBIO 15 M/MHH, B nepBble HU B
Teuenue 10-20 MuH, HauMHas ¢ 3-i Hele M JUTMTENILHOCTD HArPY3KH ycTaHaBnuBaiach 30
muH. TpEeHMpPOBKM MpONO/KANMCH B TeueHue 4-X Helenb, MO S AHEH B Hejenio.
OpnHokpaTHas (pusuyeckas Harpyska JaBanack mytem Gera B GapabaHe co ckopocThio 15
M/mMuH B Tedenwe 20 MuH. ['pynna >KMBOTHBIX, HE MONYYaBIUMX TPEHHPOBOUHbIE
Harpyskd, 1 pa3 B Helemo noasepranack Gery B GapaGane B Teuenue 10 MMHYT ans
oOyuennst Gery B OKCIEPHMEHTATBHBIX YCOBMAX. Uepes CyTKM mocie OKOHYaHHS
TPEHUPOBOYHBIX HArpy30K OJIHA TPyNMa W3 HETPEHUPOBAHHBIX W OJHA M3 TPEHH-



POBAHHBIX MOJIBEPraIMCh OJHOKPATHOM Harpyske, Cpasy Mocjie 9TOro MPOM3BOIMIMCE
JIeKanuTalls BCEX JKMBOTHBIX M TKaHe#. W P

Mbitua (m. gastrocnemius), eé Genas M Kpachas 4acTH, COOTBETCTBEHHO Kak ObICTPbIH
IIMKOMMTHYECKHH 1 MEUICHHBIH OKCHJATHBHBIH THIIbI BOJIOKOH, Cep/ie U nevens. Jlis
ouerku yposusi I1OJI B usy TKaHsX Onp KOHLIGHTPALMIO OJHOrO M3
KOHeuHbIX MpoyKkToB [10JI — MAJIOHOBOTO AMANBICTHAA N0 METOJMKE, OCHOBAHHOI Ha
peakuuu ¢ THOGApOMTYPOBOH KHcnOTOH [S]. AKTHBHOCTR I'P u ITI onpenensiach
CMIeKTPOPOTOMETPHYECKH 110  METOZIMKAM, OCHOBAHHBIM HA M3MEHEHWH CKOPOCTH
MorNolmenys CcBeTa TpH JUMHe BomHbl 340 Em mpu okuciennn NADPH [6.8].
Coner SH-rpynn omnp nu o mMozud »BaHHOMN metoamke Lindsey-Sedlak,
ocHoBaHHOH Ha metone Ellman [17]. Axruehocts COJl onpenensui mo METONMKE,
omucannoit B pabote [11], a T6®J — mo meromuke [15]. Konuenrpauus Genka
onpenensnack no Metony Bpendopma. CratucTHueckas JOCTOBEPHOCTb CPaBHEHMH
MeXIy MOKA3aTeNsMM pavIMMHBIX Ipynn (Ipynna cocTosna W3 5 JKMBOTHBIX)
oOueHHBaNach Mo t-KpuTepuio CThIOJEHTa.

PE3YJIbTATBI X UX OBCYKIEHUE

Hepexuctoe okucnenue nunudos. PerynspHbie TPEHHPOBOUHBIC HATPY3KH TNPHBOAT K

oMY MHT i [1OJI, uto oT4acTH HAGMONANOCh

panee y pyrux asTopoB [2,4]. B kpacoii (OKCHIATHBHOM) Mblilille B pesyibTare 4-
it Tp u coziep MJIA 10CTOBEPHO CHIKaeTest Ha 25%, Torja Kak B

6enoii (IMKONMTHYECKOH) MBIl — JIOCTOBEPHOrO ner. Ilp UMM

BHHMaHHE PE3YJIbTATOM SABISETCS TO, YTO B KPACHOH MBbIUIUE Y TPEHMPOBAHHBIX
JKMBOTHBIX, TAK )K€ KaK M Y KOHTPOJbHbIX, comepxanne MJIA mox neiicterem
OZIHOKPATHOH Harpy3Kkk He MeHseTcs. B Gesioi xe Mbllulle HaGMOAACTCS CYLIECTBEHHOE
y (~30%) conep MJIA B otBer Ha Harpy3ky. Heo6xoaumo oT™MeTHTb,
uTO B KpacHO# Mbilule Takas peakuus [TOJI k ¢usnueckort Harpyske HaGmofanack B
TeueHWe BCEro TNepHOa TPeHMpoBkM, T.e. B cozepannu MJIA mon aedctsrem
ONHOKPATHOl HATPY3KH He MNPOHCXOMMIO CKOJBKO-HHOY/Ib CEpLe3HBIX W3MEHeHHil B
omiHuMe OT Geloii MbILILBI, B KOTOPOH yBennuenue npoaykun MJIA ot OJIHOKPATHOM
Harpy3ku TIPOABNIANIOCH B TEYCHHE BCEH TpeHMpoBkW. Ha mpumepe cKeseTHbIX MBILILL
SBHO BWIHA 3aBMCHMOCTh CKOPOCTH Hakomienus mpomykto ITOJI ot xapakrepa
MeTaboNM3Ma KHCIOPOZa, T.e. OT CKOPOCTHBIX XapaKTEPUCTHK MBIIIL, OMPEAENAEMbIX
THNOM ~ 9HepreTHueckoro ofecmeuenus. Perynspubie  Qu3MuECKHE  HArpy3KH
Momubuumpyior Teuenne I10JI U B cepAeyHON MbIlILE; Y TPEHHPOBAHHONO OpraHU3Ma
cKopocTh HakoruieHus npoayktos ITOJI B cepiedHOi MbIIUE MOBBILIEHA, OAHAKO
HUBENMPYETCA PEaKUis Ha (PUMYECKYIO HArpy3Ky. B neueHu CTAaLMOHApHbIH ypoBeHb
TIOJI mox MeHCTBUEM TPEHMPOBOYHBIX HArpy30K JOCTOBEPHO HE W3MEHACTCH, TaloKe
OTCYTCTBYET MOBbILIEHHE, HHILYLIPYEMOE Harpy3KOW.

O4eBH/IHO, YTO CYLIECTBYET TECHAs CBA3b MEXK/ly XapaKTepOM M3MEHCHHS MPOYKTOB
ToJI B X TKaHAX W Mp MeTaboJINYecKOii aJlanTaluu, MpOUCXo-
JAIMMH B OpraHW3Me B pE3yJbTaTe JUIMTENbHBIX PEry/ispHbIX M OXHOKPATHBIX
(usnueckux Harpysok. Xapaktep H3meHenus rokasareneit INOJI npu ananTHBHbIX
peaKuuAX K GU3MUECKOH HArpY3Ke MPOABIIAIOT OTIHUMS /TS CKENETHBIX MBILIILL GbICTPOrO
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¥ MEJUIEHHOTO THIIOB M 9TO JaeT OCHOBAHME JUIA MCTIONb30BaHus Xapakrepuctuk IOJI
npu pa3paboTke KPUTEPUER LS OLEHKH TPEHHPOBOUHBIX HATPY3OK, YPOBHS (u3HuecKoii
paGoTOCNOCOBHOCTH, MPUYEM TAaKHX KPUTEPHEB, B KOTOPBIX MOTYT ObITb ydTeHb!
CKOPOCTHbIE THITbI (PU3MUECKUX YNPAKHEHHUH.

Codepoicanue yumo30bHbx MUON06. Pa3BUTHE OKMCIMTENIBHOTO CTPECCA, MHTEHCH-
¢dukauns TIOJI B TKaHAX MOA AEHCTBHEM Pa3TMuHbIX (JaKTOPOB OTpakaercs M Ha
COCTOSIHMM IPYTHX GHOXMMUUECKMX rokasaTeneii opranusma. Tak, yposens T10JI Tecto
CBA3aH C COJEP)KaHUEM DHIOTEHHBIX THOMOB B TKaHAX. SH-conepikaluue coeuHeHus, B
MepByIO Ouepe/ib, MOABEPraloTCs OKMCICHHIO MoA neiicTauem npoaykros ITOJI, Tem
CaMbIM MPeIOXPaHss OT ¢ apyrue dy rpynnsl 1 Monekynsl. [ox
BIMSAHMEM TPEHHPOBOUHBIX HATPY30K B COCTOSHWH TOKOA COJEpikaHWe OOwWMX
1MTO30/bHBIX SH-Tpynn (THONOBBIN MOKa3aTeslb, KOTOPBIH MpeCTaBaseT Co00H CymMMy
CBOGOIHBIX HM3KOMOJIEKY/IAPHBIX THOJIOB M MOBEPXHOCTHO-PACTIONOKEHHBIX OEKOBBIX
SH-rpynn) B Gesoif 1 KPacHOH MBILILAX YMEHBUIACTCH COOTBETCTBEHHO Ha 38,9% u
34,8%. B 910 %e BpeMs B MeyeHu OHO yBennunsaercs Ha 83,1%. B cepaue nsmeneHuii B
cofiepkaHun THONOB He HaGmiomaercsi. [lociie OJHOKPAaTHOH HAarpysku y HETpeHH-
POBaHHBIX Kpbic cofepkanne SH-rpynn Bo Bcex opraHax 3a MCKIIOYEHHeM cepiua
JIOCTOBEPHO M3MeHseTCs; B Gesofi MbIlIle M TeueHH NMPOMCXOMMT YMEHbLICHHE, a B
KPACHOH MblllIlle 3HAYMTENBHOE yBeuueHHe. XapakTepHbIM SBIAETCS TO, YTO peaKuus
Ha OJIHOKPATHYIO HArPY3KY C TPEHHPOBKOHM CTAHOBMTCA Goslee yMepeHHOH, HO XapakTep
M3MEHEHMH ocTaeTcs.

CHWKEHHE YPOBHS OOUIMX LUTO30JIBHBIX THOJIOB B TOKOSLIMXCS CKEETHBIX MBIILLIAX
NpH JUIMTESIbHBIX TPEHMPOBOYHBIX HArpy3KaX COIMIAcyeTcs C HH3KHMH  YPOBHAMM
npoaykto TTOJI B oTHX ke Mbimiax [2]. OTo MoaTBepkaaeTcs W pesyibTaTamMu
HccreI0BaHmii akTUBHOCTH TP B TeX e CKe/eTHbIX MbIlILaX [3]; HM3Kas MO OTHOIEHHIO
K HETPEHHPOBAHHBIM JKMBOTHBIM aKTMBHOCTb I'P y TPEHHPOBAHHBIX CBUIETENILCTBYET 06
A[aNTUBHOM CHW)KEHWH LIMTO30JIBHBIX CyTbOruapuibhpix rpynn. CHikeHue coaep-
JKAHWA TJYTaTHOHA, OCHOBHOTO COCTAB/ISIOLICTO LMTO30JBHBIX THONOB, B m.soleus y
KPBIC MIPH JUTMTEIBHBIX TPEHUPOBKAX BCTpeuaeTcs 1 B utepatype [14].

In . Kax HalM KCTIEPUMEHTBI, YPOBEHb aKTMBHOCTH
TJTyTaTHOHOBBIX cbepmem'on 3aBMCHT OT BMJ1a TKAHM; MAKCUMa/IbHasi aKTUBHOCTh 0GOMX
(epmentos (i I'P, 1 I'TI) B Hopme HaGnionaetcs B nevenu. Haumenbiuas akusHocTs I'P
HAGMIOMAeTCA B CKEETHBIX MBILILAX, PUYEM ypPOBEHb aKTHBHOCTH KaK B OBICTPBIX, TaK
M B MEUICHHBIX MbILILAX MPAKTHYECKH OfMHaKoB. TPeHNPOBOUHbIE HATPY3KH NPHUBOAAT
K yMEHBIIEHHIO aKTHBHOCTH I'P B GBICTPBIX M MEUICHHBIX CKENIETHBIX MbIlLLAX Ha 60% 1
45%, B cepueuHoii mbiwie — Ha 30%. Y TPEHMPOBAHHBIX JKMBOTHBIX MOA ACHCTBHEM
HArpy3k akTMBHOCTH I'P BO BCeX TKaHAX, OCOGEHHO B CKEJETHBIX MBILILAX, PE3KO
YBEIMUMBAETCS, TOT/IA KAK Y HETPEHHUP IX TaKas p OueHb ¢1aGo BbIpaXKeHa.
B cep/ieuHoil TKaHN TPEHUPOBAHHBIX KMBOTHBIX OAHOKPATHas HArpy3Ka BBI3bIBACT POCT
aktheHocTH TP 1ogoGHO OKCHAATMBHOM KpacHoii Mbiuile. B neuenu spdexr Tpe-
HUPOBKH He 0GHap . Opur JIaHHBIE p TOB 110 U3YUEHHIO BIMSAHUS
(u3MuecKUX HArpy3oK Ha aKTHBHOCTh [JYTATHOHOBBIX ()epMEHTOB paee Mpesi-
crasasues B [3].

Tnyram P JIAHTHas AaKTMBHOCTb B  CKEJETHBIX
MBILILIAX B COCTOSHMM TOKOS Y HETPEHUPOBAHHBIX KPbIC BBILIIE, UM B CEPAEYHOH TKAHH.



Ha6mionaercs Taioke uyTh Gosnee Bbicokas aktuBHOCTh I'T1 B Genoi riamkonuTHYeCKoH
MBILUILE, YeM B KPACHOM OKCHAATHBHON Mbiuile. AKTHBHOCTE I'TI B CKeNeTHBIX MblIILax
1071 AeHCTBHEM TPEHHPOBOUHBIX HArpy30K pactet; B Genoii Mpiuie Ha 40%, a B kpacHo# —
Ha 75%, B cepaue u neuenu nagaet (30 u 55%). V HeTpeHHMPOBAHHBIX KPBIC BIMAHHE
OJHOKPATHOM Harpy3ku Ha akTHBHOCTb I'TI HEOTMHAKOBO VISl Pa3HBIX TKaHeH; B GBICTPOH
MBILILE ¥ TEYeHH NPAKTHYECKH OCTOBEPHBIX HW3MEHEHHii HET, B KPaCHOH MBIl
NPOMCXOJNT POCT aKTMBHOCTH Ha 50%, B cepaue — okono 20%. OnaHako B pesynbTaTe
TPEHHPOBKH PEAaKLMsi Ha HArpy3Ky TCst PaBJICHHBIM; POCT aKTHBHOCTH
Il naGmonaercst BO BeeX TKaHsAX. Temepb HanGOMNbLIMA POCT aKTHBHOCTH (epmenTa
Habmonaercs B GbicTpoit Mbimie (~50%), B MELICHHON MbIlLE W Cepaue pocT
CTAHOBMTCS yMepeHHBIM (~15%).

Tosbimennas aktuBHocTh I'TI B CKeNeTHbIX Ha (oHe TC i aKTuB-
Hocti I'P cornacy c [ YPOBHS Mp TIOJT B Tex xe
Mbitiax. ITpumeyartesnibHo, 4To cooTHOMIeHHe pocTa akTuBHOCTH ['TI B kpacHo# u Gesnoit
MBILILAX COOTBETCTBYET 0OpaTHOMY cooTHoweHuto yposHeit TTOJI B HHX; B KpacHOi
mblue Gonbuiuit poct aktuBHOcTH I'TI npuBOaAMT K GonblueMy cHibkeHuio yposHs ITOJI,
a B Genoil Mbiiuie — HaoGopot. Kak Mbl OTMeuas, GHU3MUECKOl TPEHHPOBKOH 10CTH-
raeTcs aHTHOKCHIAHTHas peakuus (moBbienne aktuHocTd W I'TI u I'P) pasnuunbix
OpraHOB Ha OJIHOKPATHYIO HArpy3Ky JUI MPOTHBOCTOSIHUSA K YCHJICHHIO OKHCITHTEILHOTO
ctpecca. Cyns 1o pesynbratam paGoThl [7], TMOBBIIICHHE AKTHBHOCTH TJIyTaTHOHOBBIX
(epMeHTOB CBSI3aHO C yBE/IHYEHHEM CKOPOCTH MPOLYKLMH OKCHIAHTOB MOJ JeHCTBHEM
OJIHOKPATHO# HArpy3k, BO3MOXKHO, 3a CYET CMOHTAHHOTO OKCHMJAaHTOOOpa3oBaHMs B
MH o¥ ueny nep 3JIEKTPOHOB.

Cynepokcuooucmymasa. B cepiue W neyeHH B OTJIMYME OT CKEJETHBIX MBbIUIL
aktuBHOCTb I'TI y TPeHMpOBAHHBIX XKMBOTHBIX OKA3aJlaCh 3HAYMTEIBHO HIDKE, HeM Y
KOHTPOJIBHBIX. Mbl NPENONOKHIIK, YTO B TAKOM ciiyuae 3 ekt TPeHUPOBKH JUis CKe-
JIETHBIX MBILIL, KaK KOMIEHCATODHBIM MeXaHH3M, MOXKET ObIThb BBIPDKEHHBIM Ha
aktuBocte COJI, KOTOpas CTOMT TNepBOH MHMIUEHbIO Ha nyTH mnosBaenus ADK,
y cynep AHHOH D: B nammx onbitax (noapobree o6 skcrme-
PUMEHTAILHOM MaTepuasie cM. [1]) TpeHMpOBOYHbIE HArpy3KH HE MPHUBOAAT K 3HAYH-
TeNbHBIM M3MeHeHHAM B akTHBHOCTH COJ[ B CKENETHBIX MBILIL@AX B COCTOAHHH MOKOS,
OHAKO peaKLus Ha OJHOKPATHYIO Harpysky (yMeHbiienue akruHoctd COJI) B Genoit
MBILILE CTAHOBMTCS MeHee peskum — 24% (p>0.05) mpotus 61% (p <0.05) y xou-
TPOJMBHBIX KPbIC; B KPACHOM MBILILE POCT aKTHBHOCTH (epMeHTa coxpansercs (~35%,
p<0.05). 3HauuTenbHble aJaNTHBHbIE M3MEHEHMA K JEHCTBHAM TPEHMPOBOYHOM
Harpy3KH NPOMCXOMAT JUIS CEp/lia M TEUSHH: B Pe3ysibTaTe TPEHUPOBKH B CEpAEYHON
mbiie aktuBHocTs COJI Bblpactaer 10 4 pas, B nedeHu 10 2 pa3. OpHokparHas
Harpy3Kka y TPEHHPOBAHHOTO OpraHM3Ma He NPHBOJIMT K JI0CTOBepHOMY M3meHenuio COJL
B Cep/le, HO B NeyeHH Bbi3biBaeT 70%-Hoe yBelnueHHe. XapaKTepHbIM SBJISETCS TOT
¢akr, uro pons COJI B aJaNTHBHBIX TpoLieCccax CepAla U NMeUYeHH TPOABISETCS CHilbHEE,
4eM B CKEJIETHBIX MBILILAX.

I gocep P DddexT TPeHHPOBKH Ha aKTHBHOCTH (hepMeHTa
T6d)T s nokoxmerocx OpraHu3Ma BBISIBISETCS B OCHOBHOM JUISl CKEJIETHBIX MBILILL H
NeYeHH, NpHYEM JOCTOBEPHOE YBelWYEeHHE AKTHBHOCTH (epmeHTa Mbl Habironaem
TONBKO U1t KpaCHON Mbiuiibl (~37%, p < 0.05), a B Ges10i MBbILILE U TICYEHH yBETHYEHHE
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HOCHT XapaKTep TeHJEHUUH. Y TPeHHPOBAHHBIX KUBOTHBIX BO BCEX 4-X TKAHAX aKTHB-
HOCTH (hepMEHTa MPOABIAET JOCTOBEPHBIC M3MEHEHHs B OTBET Ha Harpysky (y Herpe-
HMPOBAHHOrO OPraHU3Ma PEaKuMs Ha HArPY3KY MPAKTHUECKH OTCYTCTBOBAJA). YMEHb-
leHHe akTMBHOCTH Ha 40% MpoMCXOmuT B Genoi MbiliLe, OKOJIO 30% — B KpacHO#
MbIlLe M TeYeHW, M 3HauWTesbHOe yBennuenne (Ha 70%) B cepaue. Beoiasnenue
nocToBepHOil peakunn (epmenta ['6DJ B MccneayeMbIX TKaHAX HA OJHOKPaTHYIO
HArpY3Ky Y TPEHMPOBAHHOTO OPraHW3Ma B OTIHYME OT HETPEHMPOBAHHOrO JaeT
OCHOBAHHE JUlsl MHTEPIPETALMK TOYHeHHbIX pe3ysbTatos [1].

VBennuenue aktuBHOCTH ['6MJ] B CKENETHBIX MBIILAX B pe3yjabTaTe TPEHHMPOBOK
yKa3blBA€T Ha BO3MOMKHBIH CIBMI GanaHca OKMCIEHMs IJIOKO3bI B CTOPOHY MEHTO-
30(ocaTHOrO MyTH, T.e. B CTOPOHY 06pa3oBaHMs M3ObITKA BOCCTAHOBMTENBHBIX OKBH-
panentos B Buge NADPH. Takoe moBeneHue KoueBoro (epmenta “uynta” Ha dote
NPAKTHYECKOrO COXPAHEHHs IJyTaTHOHPEyKTa3HOM aKTHBHOCTM B Genod Mbiuile y
HETPEHNPOBAHHOrO OPraHM3Ma, W HauGONbLIEro pOcTa AKTUBHOCTH MO CPAaBHEHMIO C©
JPYTMMH TKaHSMM y TPEHHPOBAHHOrO OpraHW3Ma Mocie OJAHOKPAaTHOM HarpyskH, B
LIEJIOM COIMIacyeTCs M ¢ AaHHBIMH JiuTepaTyphi [13].

TMoueMy pa3iu4HbIC AHTHOKCHIAHTHbIC (PEPMEHTBI MOKA3BIBAIOT Pa3UUHbIC ajanTa-
LIMOHHbIE CBOHCTBA K (u3HuecknM Harpyskam? OTBET MOXKET ObITh HEOAHOBHAYHBIM M
Gyzer 3aBHCETH OT CreUNdUUECKOH KapTHHBI SKCTIPECCHU reHa Kakaoro depmenTa, ot
T0pOroB, HEOGXOANMBIX I8 HHAYKUMHK, W MX B3aumozelictsus. Cunres depmenta de
N0VO ABAAETCA SHEPrO3aBHCHMBIM M OTHOCUTENLHO MEUIEHHBIM NPOLECCOM H, BEPOATHO,
GyZIeT OCYMIECTBIATLCA B NIOCIEHION Ouepe/h A GopbObl ¢ OKCHAATHBHBIM CTPECCOM.
Axruerocts COJ[ 10CTAaTOYHO BBICOKA M JIOBOJIBHO PABHOMEPHO pacrpesiesiena cpeiu
THIOB MBILIEUHBIX BOJIOKOH, YTO, MO-BMAMMOMY, YKa3blBaeT Ha TO, 4TO yHajleHue
CYTepOKCHII PAMKATIOB He AB/SETCA TMMUTHpYIOLei cTaaueit npouecca [12]. Il xe, B
CBOIO OUEPE/Ib, YHHUTOXKAET KOHEUHbIe NMPOJYKThI Mpoliecca pajukanoobpasosanms (T.e.
NepeKkuch BOJOPOJIA, OPraHMYecKUe TMepeKucH) M eé aKTUBHOCTb OTHOCHTEILHO HHM3Ka.
BeposTHo, 5THM obbscHsercs, nouemy [Tl nokaseiBaeT GoNbluyio ajanTHUBHOCTH K
Tpenuposkam, uem COJI u katanasa [16].

Takum 06pa3oM, MOJ BIMAHHEM TPEHUPOBOUHBIX HArpy3oK B MBILILAX H MEYCHH Y
KpbIC HAO/IONAIOTCS a/lANTHBHbIE B QHTI THOM 3aLIMTBI, KO-
TOpble BHOCAT BKJIAl B PEryIALMIO CBOGOHOPANKAIHBIX OKHCIHTEIBHBIX TMPOLIECCOB,
MHIYLMpYeMBIX (DM3MUECKOH HArpy3KOM; B CKENETHBIX MbilIL@X B (hOPMHPOBaHMH
ANANTHBHOTO OTBETa AHTHOKCHJAHTHOH CHCTEMbl Ha XPOHHMUECKYIO (H3HUECKYIO
HarpysKy NpeBajMpyeT BKJIJ KOMIOHEHTOB [JIyTaTHOHOBOH creTeMbl — hepmentos I'P 1
T'TI, a B cepaeuHoii Mpiuie u nevenu — COJL. JlanHble 06 H3MEHEHHH aKTHBHOCTH red ]
B CKE/IETHBIX MBILILAX CBUIETENLCTRYIOT B NOJIB3Y HalleH HeH O cBHre Ganatca MexLy
TIMKONM30M M MEHTO30(ochaTHBIM LIYHTOM B MpoLEcCe ajanTalii K XPOHHYECKMM
(HM3HYECKHM HATPY3KaM JUIA POTMBOCTOSHUS OKHCIIHTENILHOMY CTpeccy [2].

Pa6oma uacmuuno noodepicana zpanmom World Federation of Scientists no
T hi
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THE INFLUENCE OF ACUTE AND CHRONIC PHYSICAL EXERCISE ON
LIPID PEROXIDATION INTENSITY AND ANTIOXIDANT ENZYMES’
ACTIVITY IN MUSCLES AND LIVER

A.K. Gasanova, A.M. Gadzhiev*

Azerbaijan State Academy of Physical Culture and Sport, Baku; * A. Karaev Institute of
Physiology, Azerbaijan NAS, Baku

SUMMARY

The paper is dedicated to the study of oxidant and antioxidant indices of muscles and other
organs in organism exposed to physical exercise of different character. It has been pointed to an
especial place of free radical processes with participation of reactive oxygen species in muscle
activity and in skeletal muscles adaptation to exercise of high intensity. The results of own studies
on lipid peroxidation intensity and antioxidant enzymes activity (glutathione reductase, glutathione
p idase, superoxide — SOD, gl 6 ); — G6PD) in white
and red skeletal muscles, heart muscle, and liver in rats after acute and chronic exercise are
presented. Adaptive changes in oxidant and antioxidant responces to chronic endurance training
have been revealed: the manifestation of such changes oceur in both baseline of lipid peroxidation
intensity and antioxidant activity and modification of its reactions to acute execise. It has been
suggested that the greater contribution in adaptive changes of antioxidant system in response to
chronic exercise is made by glutathione enzymes in skeletal muscles, while SOD contribution is
higher in heart and liver. G6PD activity changes indicate to the possible role of balance shift
between two glucose oxidation pathways (glycolitic and pentose phosphate shunt) in skeletal
muscles adaptation to physical exercise as a factor of oxidative stress.
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HAPAMETPUYECKUIA PE3OHAHC U BHOD®®EKTUBHBIE YACTOTBI

H.II. T'oyupuose, A/ I T.H. T'oyup
TIMVY, Jlenaprament  dyi it P um, Hanp l THKH.

MaTeMaTiKH, OMOMEXaHWKH U KHHE3HOJIOTHH

PE3IOME

TMoka3saHo, 4To GHOI(EKTHBHBIE U1 AKUBBIX CTPYKTYP HACTOTI BHEIIHEH Cpe/bl MOTyT OBITH
onpeneneHsl HE TOJNBKO TaJbHO, HO M , MCXOAA M3 TEOpHH
napaMeTpUYeckoro pesoHanca. B kauecTse NpuMepa OmnpenencHa COOCTBEHHass M COOTBET-
CTBYIOLIAsA PE30HAHCHAs YACTOT JUIA MOJIEKYI JIHK.

TakKe PaccMOTPEHbl YCTOBHA, B KOTOPhIX MyYOK MAKPOMOJIEKYJ MOXKHO CUWTATh OMTH-
YECKUMH Jlmonext €, MyuKa OTHOCHTENBHO
CBETOBBIX BOJIH Sonbme, 4eM AMdJIEKTpUUueCKas NPOHULIAEMOCTH INEKTPOJIUTOB €. Hepasenc‘mo
£,> £, ABIACTCA HEOOXOAMMBIM YCIIOBUEM A TOTO, YTOOBI MOTPYXKEHHBIH B MEKTPOIIMT MydOK
MaKpOMOJIEKyJl ¢ AMaMeTpoM — D, BBINOJHAT Polb ONTHYECKOTO BONOKHA. Hcxons u3 aThX
YCNOBHMii, BBIYMCACH MUHUMATbHBIA JAMAMETP BOJOKOH MaKpOMOJIEKyN Dupin = 2:107m.
TIpeaycmaTpuBaeTcs BO3MOKHOCTh BOJIOKOH B

PARAMETRICAL RESONANCE AND BIOEFFECTIVE FREQUENCIES
N. Gotsiridze, A. Tsibadze, T. Gotsiridze

TSMU, Department of functional morphology, Direction of computer science, mathematics,
biomechanics and kinesiology

SUMMARY

It has been shown that the bioeffective frequencies for living organisms environmental
oscillations’ can be revealed not only from experiments but also due to calculation on the base of
parametrical resonance theory. As an example our own and corresponding resonant frequency for
DNA molecule are defined.

Also conditions in which bunch of macromolecules are considered, it is possible to consider as
optical fibres. Dielectric constant g of a bundle of macromolecules to light is higher than dielectric
constant of electrolytes .. Inequality 4> £q is the necessary condition for the D — diameter bundle
of macromolecules immersed in electrolyte to play the role of optical fiber. The above given
conditions enabled us to calculate the minimal diameter of a fiber if biological macromolecules:
Dhin 2107 m. The possibility of application of similar fibers in ophthalmology is provided.
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COBPEMEHHBIE ACITIEKTBI M IIEPCIIEKTUBBI TEYEHUST
OTHECTPEJIbHBIX ¥ OTKPBITBIX ITEPEJIOMOB
KOCTHO-CYCTABHOI'O AINITAPATA

H.E, M. Mi K. Cup 3. 0

P (L

H. Tamubawieunu

LlentpanbHas YHUBepeUTeTCKas KIMHIKa M. akajl. H. Knnwnase

PE3IOME

H3yuensl pe3ynbTaThl koﬂcepna-msnoro M ONepaTHUBHOrO JieueHus oruectpebhbix (103)
OTKpbITHIX (87) mep p Ha 190 GonbHbIX (MykunH 100, XeHIMH —
90). KomcepBaTBHOE Jleyenne (CKEJETHOE BBITAUKGHHE, THIC) mposeneHo 20 GonbHbiM. Bhe-
0YaroBbIH Te3 p ocymectBieH 71 GONbHBIM, annapaTom
WimsapoBa — y 24. Tlpu naHHOM BHIE TOBPEXK/CHHS, B TMEPBYIO OYEPEab, TLUATEILHO
o6paaThiBani panbl 72% MBUILHBIM PacTBOPOM, BHIMBIBAIM PAacTBOPoM GeTajauHa M Hakia-
meBanu candetku ¢ GeraauHoBod Masbio. C paHbl Gpaiv MasKu C LENbIO yCTAHOBJICHHA

P! hrnopsl 1 y P . OCyLIECTBIIAIN 103MPOBAHHYIO,

aNnapaTHylo peryisuMio  p: u P 41O
HOpMa/IM3alUMH aMIUIUTY/Ibl IBHXKEHUSA B cycraBax ¥ ycnoBus s 0
Tlocne PaH OCYWIECTB/ISIM JEMOHTAX anmnapata W O4YaroBblil

OCTEOCHHTE3 METAUIHYECKMMH TUIACTHHKAMHU MM CTICUMATbHBIMBI CTEPKHAMU. B Tex ciydasx,
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Koraa GonbHbIE OT) OT MHT pHOTO Te3a 1o win
IpyrHM nieyenme np Ha annapare BHEMIHel (HKCALMK 1O MOJIHOTO
CcpallieHHs nepenoma.

MODERN ASPECTS AND PERSPECTIVES OF OPEN FRACTURES AND
GUNSHOT WOUNDS TREATMENT OF BONE-ARTICULAR SYSTEM

N. Elizb hvili, M. Mshvidobadze, K. Sirbiladze, Z. Oragvelidze, I. Latibashvili
N. Kipshidze Central University Clinic, Tbilisi, Georgia

SUMMARY

The results of the treatment of open fractures and gunshot wounds of bone-articular system
were examined on 190 sick, 13-92 aged (100 — men, 90 — women) persons. Total of 82 patients
were treated using conservative methods (skeleton strain, immobilization with gypsum). To 71
patients were made extrafocal osteosynthesis by “AO”s stalked apparatus, while to 24 — by
Tlizarov apparatus and to 13 patients — focal osteosynthesis with metal constructions (plates,
screws, sticks).

The results of the treatment have been studied using clinical-X-ray dosimetry methods and are
estimated according to the score system. By retrospective test is ascertained the advantage of
extrafocal osteosynthesis. This method creates optimal diti for wounds”
control and care, for study of microflora and purposeful effective antibiotic therapy. Herewith,

uction process therapy and extremities work in early period
ﬂVOldS contraction in joints and is early and valuable of patient’s i

0F0935
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3OPEKTUBHOCTH PAHHEN ®U3HYECKOI TEPAIIUA
B YCJIOBUSIX HEPEBPAJIBHOI'O ITAPAJTTHYA

3. Mypeanuose, M. I'abynus

Tocy/1apcTBeHHbIi YHUBepCHTET M. Mitbi, Bhiciias MeMIMHCKas ko “AneTi”, Tounucu

PE3IOME
Bhita u3yuena apeKTHBHOCTh PEryNApHOi (u3Meckoli Tepanuu Npu CnacTHYeCKon hopme

JILIIT. BbUio yCTAHOBEHO, YTO PaHHsA MHTEPBEHLMA 3HAUMTELHO Yiy4luaeT yHKLHOHATIBHYIO
HEe3aBHCHMOCTDb pebeHKa.

EFFECTIVENESS OF EARLY PHYSICAL THERAPY
IN CHILDREN HAVING CEREBRAL PALSY

E. Murvanidze, M.J. Gabunia
Ilia State University, Higher Medical School “Aieti”, Tbilisi
SUMMARY
Effectiveness of regular physical therapy m cases of spastlc cerebral palsy was studied. It was

established that early intervention p of affected
children.




Uogh Bg36. gBegh. sgore. Bsbg, domdge. Lyos, 2010, §.36, Ni 56 ISSN-0321-1665
Mssectns Hau. AH ['pysum, Gromen. cepus, 2010, T. 36, Ne 5-6
Proc. Georgian Nat. Acad. Sci., Biomed. Series, 2010, vol. 36, No 5-6

3966620 LI BIR0IBOGOL 36I3365GI300 3B06AI
BIGNMBOL IGO0 RIIFIGM30L «RIGILIR0> FILOON
33465306 013306324 IBS

8. Igbsdy, . ggobogos
Logo@mggmml maga@gol badobol@nl Lsdbgpdem Jol3o@omo

Bomgdiemos 03122010

bomd ImJ3grgdgdol s 3Bgogmdol A™L 30560 bToGor pgdYmmdL
g6 ©obosbgasl. Moy BgBnbggggdBo HG>FIL Pahmmde dgocgs, bomm 3obo
Loy Bagogmo botobbobss. @8y esdfatmdgdol biodo aobomgbdes o
6g%o@00l  Tgpgbgds s 63Fodndmgsbo Igm@a30gdel pobgoms@gds. 50603
bmo 3Gmdmgdol sJHPomMd 3o630BMBS @M Pmgdgdal IMggebeol 30b600
sEpom@dGogo  3gR0g58gbBmbYGe  gg@bsmmdol 9B aB0 3gmmpgdols
393353935 s gMBdLHoMmM0l 3G5JHogdBo ©6IHTS.

Bggb B0g (bmagmgdby hadomgdgmds gJudggdghgdds 330hgg6s, G 330Gy
@otomdol MI>-TIB bsGolbol my@dgmo ©adfz@mdel gaGEbmol g gswosbobol
36g35658g00m ,@sbghgmo” Faboo 839@bommol dgmmro  pgadmgah Lf@sgo
Ygboegdel bsdgomgdsb. ,bmGom* J0@mdgdBo G3sGs300lL 3GmEgLgdo  d0dwpo-
6693 BGm LiGsgorR, goGy 3396Eommdol ,3B@sm ao@gdmTo. spboBbgmo
Bgompol  podmygbgdon  TgdmpmdBo  Bggh sbggy mdgors  dgogosmgde  gbgdo
65§036mgebo ©IBMGIE0gd0l 3obgomstgdal.

Loggebdm bodgagdo: maGdgmo oboshgds, AggBogmdol eoby@ymo” Fabo,
306Gbmob  Lmpsmosbobol | 3Ggas@apgde,  bogagorgbon > gGdbobom
B3@E6ommds

@o@GoHYO0l Jmbo39dgdol Msbobloe, mg@dgmo ©sTzHMds Fomdmoe-
296L ©33Fg@mdgd0l gagmaby pog0GImdam Goedsh ws Fgowygbl 90-
95%-15 [4]. >@bsbo@6sgos, Gmd Lofomdom ©a3Fg0mds Bgorpgbl dbmmme
25-30%-U, absdhgb  75%-Bo  @H@ogds bagmgzsabmg@gdms.  38goeemdol 39
GomBo  Lbgs  HGogdgdmsh  Fgpadgoon  ©adfgemdol  bgge@omo  foao
3906l 10-12%-L. 1 3bogmon ®dol eOmb nyGdgmoe ©37g0mds ok~
Gogns 2%- Bgoagbws. gosdegdol sbomo Gygbmmmyogdols 306md933o,
3000 933H9L BoGmggmo 0sGa@ol ©FsB0sbgdgE BogHrMgdol yomgomol-

3

26l

fobgoom, 3@dmmols  dmdB3gegdol  msbsdy 39 8 ) 353myg6gdols




352

OO 0gddgmo ©s3FgHmd0n asdnfignmo HGgagB0L GomEgbmds 80%-b
PRV SIGRAT

I bodolbol ©sdFg@mdol ©@®L seaomo >Jgl  Jumgomgdol  gmoyg-
@s3096 69g@embl, dBGom 56aGbol ©> Lolbmdstrgns obosbyosl dom
156509G 0 NAHEFBgmo Jsligdol 3sbg0m5@9300. SbBEyYEo boGolbol @o-
Bosbgdolols bpgds dggeato Jimgomadol dmaomgds, Bgdwramddo ©gBadde
0gbgds p@sbygmazog®o  Jimgomon. brgds gbydo bsfedgegdol yobgoms-
@05, @33 bdodsg 0fzogL dmddsmdol Fgbpygegol (6sFodydmgebo  gmb-
e’)@]o{]‘()ﬁ@a) [1, 4]

1

goolbgs 058 3096 Infmpgdamos  my@dgmo  sbosbydgdol
339@bommdol 9odGogo 3gomeo, 083 EEYIRY JOddLHMmME0sTo oG
SOLgR@3L  ghmosko sbG0 306y FoBomdobs ©> @3y ©sIT3GMdIB0lL
330@bommdol bsgonbdo, Vgdpamddo gbgdo 6Fodg@gdols 3sbgzomsdgdol
36306¢00b ggoboor [1-5, 81

439mo8gH0 gl 3565306md3L  sGoEsdsgdsgmgomgdgmo  Fgwgpgdol
SBLgBMBSL, Goi podmobadgds Mgddgmo ©adFgOMBgB0L BagMbsgmdolab
s 33@6ommdolidgdnamd 3gGomedo geGogmidgdol bobBodom.

653Gl dobobo: 300y BoGM@dol @A 0yGIgmo  ©sIFFOMdYdl
0Bl 9§ Lesby@gmo® Fobom ggoEbmol bgmaarosbobol 3Mg3sdadgoon
839G6ommdol 930@5Hglmdol ©sbadgmgds.

LIS R JINMRIB0

9Jb3g@08gbp e 6oFomBo  Bggh Bogd  paBeggbgdm  ofbs 353Gmd0m0
LJgbol 60 mgmo goGmopgs, GmIgmms Fmbs Fgaepgbrs 190-200 @030,
(3bmgamgdl HGogdol Lsbom bydol 50980 doygbgdgmo 3Jmbron sawom
©a8F30mds (9gU3xH0896@nEmo dmmgmo). Boggbgdgmo ©s8FgMHM30l BoOMMd0
Bgowpghs  bbygmols  osbmmgdon 2%, ©a8FgAmd0l  Lop@dy — I-I118
botolbl. 3boggmado ©sogem 2 xaasee: 1 xaagdo aoghmosbes 30 god-
05pg5,  GOdgmes  33n@bigmdolngol  admyggbgdymoe  ogm 3903bgoly
Ligeggsosbobols 30935@o¢0 (30930 L,gMdsbobo™ ©s L bo@goegho™), boge
AGo@mdsby  Polidnmo  3@g80  ogadmgdmms Ly B0 3mE0gmog b
(Agn@bogmmdol 9. Lwobydgmo” Fabo). I xpaagdo 3590056y 30
dmpgmo, 39 33906 3580 dmoyggbgdmes  030gg  3M935G5@Hgdo,
bogo  dGommdol  339@bommds  30dRobstgmd @05 Faboo.  gdUu3g-

Bgbiypm Bopamadl gmgpmeeogtar gHetrgdors Jgbgyge Sbgddogeb
©5(3300, *G0@Md0oEsb 3Ggdol bo@Bbgdol BnBmAgds s Sbogo 36930l
3J30%0G0s. KAoEmdsTo ImsbIn@gobs ©s BodGobol 6o@gdgd0ligob aof-
3960l dgdmamd 3y o 33946, dols gop@dgmgd 396@bmols

39

Lyagsosbobol Fg830e0 dogsdmgdom. 3gg@bogmdols dg-3, 39-7, 39-14 >
21,y Eogb JobEmInGREmEygto  ©s  JnOgmdgHHgme 3393900b0mgols
oGogy  xpaBob  [oedndimpgbmgdl  Fhommdol  Jopsdnesb  jaegigen
Bomglon® obomal. sbsmegdl gmgdogom Jgdsdobogobon ©> gmbobom,
53609033, 3046089dbobom  (356-30bmbol  Fgnemwo). ©sFzBMdL 339065~




o ‘//%/

35

101945

@md0bol gbfogmmdmon ©sF3emdol ,jopobodygmogo™ gdomgmobsiools
bacolbl.  dbgeggmmdol s@ggdBo  gomgmogon  mgogmGoHedel, medgm-
(30Hgool,  3mabgdo  gx@gegdl, 353608539006 ©> B03GMd@LEHYd0L
GomEgbmdsl.

A00@mdgddo doghmdamo Jmoglgol 06HIELogmdl Rowygbol dobbom
350501000 303BMdoM@ME0YH J3m gzl

Bomgdgmo  dmbs3gdgdol  adynTPoggds dmbes  SPSS-ol LEsGobH GO
36mp®530L 3549000, H3dbogaGoR, doMomsEoE, yodmogybgdmes t gGo-
B360930 (bHogabdol Jgmmwo). gy >wgboBbogm, G™3 Lsbwm oblbgs-
godoe 0mgmgds ol 360g6gmmds, GmIgaoi bogemgdos 0,05 (p< 005), go.
6oEs Lo@fdgbmds Gomos 95%-ob.

DIRIBIB0 RS SN0 36O

300Gbmols bgmesrosbobol 36g3s@ohHgdom Lwsbydygmo” abom 33:9@6o-
@edol 30miagbPo 3odggmo  Lssmgdowsh 1 xaanol  Fomdmdsweygbmgdls
FGommdol 5930 s@gbod6gdmes 8.f. “Lomdato gggdHo*. dmogmoggbols
4309 brgdows Fymol Fggmgdol jmbrgblodgds, swpomo djnbrs gobydsrol
Bogmgdmdsl s 6sbTodmdgsbaol Igd3gammdol Jmds@gdol. ROMERIRA®
500609690m@s  Lobm@ogol dmdsdgds, Gommdol  glggOby go @Ggbo gg-
Gob gJbges@ol sOlgdmds. glimesdol gggmaby 06GHgblogdo aadmymas
309p0bsGgmdes  339@bom 3900 12-18 Loswo, bmmm  Bydpamddo
830Hg30ORs ©ssbEmgdon 15-20%-00 pEgdo (57 e gaoms Fgdnbyy-
3590 3390bommdol ©sFygd0psb 24-36 LoomBo FGommds 939 >dm396
0gm GodMobol Lfgmo Bgbom. AGogmdol byg@mbymo Juemgomolysh s
BodG06ols  Bopgdgdolysb benmo pofdgbes 5@0b0B6gdmws 3g7-11 wegb.
bégmo gdomgmobozos go bpgdmes 3g-16-21-g weglb (by@smo 1)

25 235

o @mdol begmo aobyy

30°

D glomgmobagoob obyemgds
I x3980 I xyage

b6, 1 AGogmdob Gy6obamo Jiogomgdobs o godGobob bopgbgdolash bGzsmo
2ofdgbeobs o glomsmobsgool wabymgdol badgsme dsbggbdgemo (e



354

3b®omo 1

93@6smmdol bbgopalbgs 3ghompgdBo mg@dnmo ©s8Fg0md00n

25300§309m ¥GommdsBo gxRGIRMES60 06gomEG@GL
ngobmd@ogo BgBowygbmmds*

ARGl GsmEgbmds (%)
IRGIRI30 X5IBO
333 peob | 337 megb | 314 eegb
I x990 730428 196+ 13 12715
@040G0HId0
I x3980 745+23 592+72 418+33
o . I x2980 24+03 35+4,0 454+39
S I x990 18+ 04 127£22 252+ 18
I xi 12£0,1 73+1 10,5+ 1
SamoBg6o gxéggde oo e 2 2
I xa980 20+02 34402 67+03
1 x2980 2240, 10,2+1,6 203+32
3 ) 1’\ ‘UU)\
) I xaa80 0 33+09 83420
1 x3980 27004 302+3,1 6,1+13
BogOmBsy30
I x990 16+02 7507 57+12
3ol o I x990 0 19+03 53+17
U I x990 0 17403 314021

*p<0,05

I xa950L Gbmggmadol 3g@bommds 30dpobsdgmdes 9.f. L@os® Faboom.
6340mbygmo  Jlemgogols ©> BodG0bol bapgdgdolipsb EGommdol begmo
2o896>  5@0obodbgdmes  yg@bogmdols 3g-11-13 Eegl,  LEgmo 930mg-
@moba@os go — 22-25-9 el (bg@smo 1).

dooged)peamds  ggmaged  gobggbs, Gmd T xangob  Gbogymgdel
G0l a@obams3og®  JimgomBo 35500803930L  ©> 903030000l
Gompgbmds bogmgdos, gopdy I xaagdo, GG dgdygamgdl 1 xaasdo
6mgd 36mEgbol 3080bodymdols adsg  bodolbby. 235borsb  ghmsw,
Fomgdgmo Jmbogdgdol mobobdow, 1 xpugol Gbmggmgdde Gy3s@ogogmo
36migbgdo  30dRobodgmdl  9gOm  SjHogase,  goréy I xo9gd0:
Bod@HMdmabHIdl ©> Lolbmdsdrggdol oo GmEIbmdS (bGogo 1).

Bomglog@o dobagol Jobymmmpon@ds Jgmggsd Lbgopslbgs Xd9890d0
ooEy06s kM0@mddTo sBLgdgmo Lbgsmds gdomgmobszoob 3@m3gldo. I
%29890 400@d0b ,,30R0boMygmogo gdomgmobagool Logoby ao@omgdon
3900 0ge (bbgomds Lobpms, p< 0,05), opdy I xa9890 (GbOomo 2).

Jobpmmempon@ds Jamgaed ygohigghs, @™ I xagpol (o630 gbmgddo
9309H30b0b sbanaEybgomsmgdgm bLHGHJH Bl 2oobbEs Lodfogol gaGm
3960 6036930, gopdy I xpugel (bogymgddo. I %9890 9300gA30lbo

i)
101943




9930 99714 ooyl Fgogsges doEg@dgmo xGgEgdol 9@ ComEybmds,

Bgdog 9BO0 R0BIAI6EIMgdYmo 0gghgh. Lbgs dseredmadon 33g@bo-
@edolpsb  aoblbgoggdom, gg@Ebmol  Lygmaseosbobol  3@g3s@o@gdom
33966om@mdol AL FGommdado  s@obodbgd dogomdgmo  dmmglgol
Eebol L{@sgo gmgds ©s sOE gohm Sbmgodgdgm JogOmgmmnmsl o6
3Jmbs spyomoa.

3bGogo 2
Gommdols ,30R0boGagmge” gdomgmobs300l bmbol Logsby (33)
05330639800 3g@ompo I %3980 I xaag0
393 oy 17+ 0,07 123+ 0,38
397 oy 28404 18406
3914 ey 604041 314046

*p<0,05

dopgdnmo  Vgrgagool msboblsw  Fgodmgds ©ogalgghom, @md dGooy
BOHOMdL  mg@Igmo  ©IFgemdgdel Ol 9§ esbydgmo”  Faloo
3;]@(311@01) bygegsposbobol  3693s@s@Bgdon  339@bsmmdsl oh»lmom;}bb
98600 Lf6sg 9 0ol mgolgds, goweg ,@os* Faloo
3‘]'3(75‘5;{'('760[; (B3 oﬁ bgds  ©oo  FoBmmdol  ©sdFgMmdol  ©OHML).
3g96bommdol dmEgdgmo  Jgmmpo  agsdmggl  LY@sgo  dgbmdgool b=
Fgomgdol. s>@bodbygmo apgdomo mgolgds pb30OM™d dgmas 9., ,bmdom
250980l ggbmdgbom, GmIgmog byml 9fgedl FGogmmdol Igbm@gdel
©>  gomaagbol Lobmgbl. s@bsboBbogos FGommdado soMgdols dgdowagb-
@mdol Ao AGommdol  Gyds@sgogm  36GmEglgdBo.  36mdognos, @mI
2560500l Boogmo  Jmb396HGs300 ShifoMgdls Bgbm@Egdol 3GmELL, 353y
AL 0f393L 65F0dnmmgebo  Jumgogmol ko@d 3GmEyd3osl [6] wobydym
LogA 3980 JodmJlos 0fgggl sbaomygbgbols bEHodgmodgdsl [7]. jmbs@ydgm
VgnbgggoTo  3mbodogd Goml SLEYmIdl oo GomEbmdon  Lombol
Boa@o30s 9.7 “35656930mbygm bmbsTo. ©sdfgOmdol ,woby@ygmoe” Foboo
339@bsgmmdol ©AML ,,35@5693Gmbol* bmbsBo popol Lombol gbgo Gom-
©9bmds. 5@boTbgamo Lombol Bgdopagbmmds PHmmEgds Lolbarol Jgsb-
b, L Eobgdgmo” Fabom 3n@bommdobal ,,35@56g30mbol™  bmbsBo 56
brgds Jumgomgdol ,,3o8mBAmds. 58 EAML gxOIEId0, GEIW@Id0E >M056
©5b00607m0  ©s  3G36gzHmboG o gmo, gdNm@Mdh Pjg0glL  J3gdel @
6ofommddog  poboResh ,@g560ds30sl. 53 Fgomwon  Byg@bogmdals
2o0b60> sbggg ol 3mbodog@o Jmdghpo, @m3 FgdpamdBo 5@ gomsMEgds
abgBo 65F0d90mgebo ©gBm®I>E0gdo.
b990m0 JdnmoEsh godmdpobsdyg, 300y B > @GS mg@dgeo
©a37g0mdg30L EA®L, LYGsgo Ggds@ozoals ©s Bg8amddo gbydo bofo-
36mgebo  Jumgoggdol  aobgoma@gdol  3G396G00l  dobbom, Bggh  Bog@

Ao




IEVIEEE

356

69303brgdmos ggtbmol gmeswosbobols 363505(b0m 3 3n@Bbommds
Soby@Ymo” Fabom.

R0GIGIGIOS
1. Bnacos A.C., Menvyosa A.)K. Biusnue }lepMaJ[bMOI‘D axsnaanema KWKt Ha 3KHMBIICHHE paH.
dusnonorns n C6opHuk p p MOJIOZIBIX

uceneposareneii. M., CII6., 2005, c. 23.

2. Hocmosarosa A.H. Jleuenne Gonbubix ¢ oxoramu auua II-II1 A cTeneH relieM Xutosama.
Juc. kann. men. Hayk, Hosocuupcek, 2004, 124 c.

3. Iapanonos B.A. Crioco fieueHus H30NMPOBAHHBIX OXOTOB ANCTATBHBIX OTAENOB KOHEUH-
octeif. [Tarent PO Ne2002464, 1991.

4. Il B.A., Iop i A.0., At it B.I' Oxoru. CII6.: CnienJInt, 2000, 480 c.

5. Mensyn BA., Mopoaos B.M., Mynemenko H.M. u coasm. HoBBIii METON MECTHOTO JieueHHs
oxoros II-1Y crenenu. MexayHapoausiit cumnosnym “HoBble METObI JIeUeHHs 0KOrOB ¢

KYJIbT KkneTok koxku. Tyna, 1996, c. 254.
6. Kaufman T., Alexander J. Topical oxygen treatment promoted healing and enhanced sear
formation of experimental full-thi burns. Beyond occlusion: wound care p

1987, p.61-66.

Knighton D., Hunt T., Scheuenstuhl H. Science, 1983, 221, 1283-1285.

Whitby D. Growth factors and wound healing. The Sixth Congress of the European Burn
Association, Verona, 1995, p. 140.

i

OCOBEHHOCTH JIEYEHUSI MAJIBIX IIOIMAJEN TEPMIYECKHAX
OOI'OB IPENIAPATAMM CYJIb®AIMA3UHA CEPEBPA
“3AKPBITBIM” METOJIOM

A. Myxaose, T. I'sacanus

Boennplii rocnutans MunucTepeTBa 060poHbI Tpy3un

PE3IOME

Bo BpEMsA BOEHHBIX ﬂCﬁCTEHﬁ, a Takke B MMpHOe BpeMsA YEJIOBEK 4acTo noasepraercs
TEPMUYECKUM MOpaxXeHHaM. B pane ciydaes miowans oxoros neGonbiuas, XoTs ry6uua ero
TIOPaKE€HUA JOBOJIbHO 3HAaYMTeNIbHAA. OIJHMM u3 '-(aCTle OCJIOKHEHH I l'J]y60KMX 0KOroB
ABJAOTCA JONTO paHbl 1 il i. PaspaGoTka u
COBEpILUCHCTBOBAHHE 3¢¢CKTHBHHX TIPEBEHTHBHBIX MCTOJIOB JIEYCHUS TEPMHUYECKHX O0KOroB
00ycIioBIeHa aKTyallbHOCTHIO JaHHO! IIPOGIeMbI.

Tlp HaMHi Thl Ha YTO JIeYEHHE HEOOIIMPHBIX
r1yGOKUX TEPMHUECKHX 0KOTOB NpenapataMu cymb(aamazuHa cepebpa “3aKphITHIM” METOIOM
cnocoBeTByer Gostee GICTPOMY 3aKUBIEHHIO paH. Bo “BnakHOil” Cpejie penapaTHBHbIE MPOLECCHI
TPOTEKAIOT GoNlee MHTEHCHBHO, UeM B “CyXoii” cpesie. BHeapeHne B MpakTHky KOMOycTHONOTHH
NPEVIOKEHHOT0 HaMM METO/A JIEYEHHA MOMOXKET Takke H30ekaTh M Takoe OCNIO)KHEHHE Kak
pa3BuTHE PYOLOBBIX AehopMaLmii.




PECULIARITIES OF THE TREATMENT OF SMALL AREAS OF THERMAL
BURNS BY “CLOSED” METHOD WITH SILVER SULFADIAZINE PREPARATION

A. Mukhadze, T. Gvasalia
L.L.P. MOD Military Hospital

SUMMARY

At the time of military hostilities and the peace a man often gets thermal injuries. In some
cases the area of trauma is small, though its depth is quite considerable. One of the most frequent
complications of deep burn is the regeneration slow down and the formation of scar deformation.
Because of the complication prevention the actuality of this problem caused the elaboration of
effective medication treatment and the inculcating of combustiology in practice.

The experiments conducted by us on animals showed that the treatment of Illa-IIIb small area
thermal burn by “closed” method with silver sulfadiazine gives us the result of fast healing. In
“damp” environment the reparation process proceeds faster than in “dry” surrounding. The usage
of our method can help us to prevent the development of rough scar deformations.
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BJIMSTHUE JEKCAMETA30HA HA ITIOKA3ATEJIA POCTA U PA3BUTHE
HOBOPOXJAEHHBIX KPBICSAT

O./1. Cunaypuose, H.B. 'onzaoze, HJI. K ose, B.J. Tk I'.JI. Bekas

Tounncekas Mennumnckas Akazemus um. I1. Illoranse; TOumMcCKHit rocynapcTBeHHbii
MeZMUMHCKHiE  ynnBepenter; OOO “Kinumka Jlasuaa arya”; WHCTHTYT (usuonorun
um. U. BepurawBmnm

PE3IOME

B ombiTax Ha P IX KpbICATaX JIeKCaMeTa30Ha B TEYEHHE
ueThipex AHei (¢ 3-ro no 6-oif neHs nocne pokaenns). OMHON Tpynme KHBOTHBIX BMeCTe C
JIEKCaMEeTa30HOM BBOJWIIH TAKKe L-EPFHHHH

v uTO Y HOBODOK/ICHHBIX KDBICAT
BBI3IBACT 3a/IEPKKY poc-ra MAcChl M JUIHHBI TeNa, @ TAKKe MAacChl TOJIOBHOTO MO3Ta.

Tlp BCEX HHJ MOXHO

b ZI0HOpa okcvma a3oTa L-aprunmua, uto ykazbmaeT Ha TO,

4TO B OCHOBE STHX HAapYIUCHHii NIEXHT BbI3BaHHAs NEKCAMETA30HOM HMHTUOMUMS aKTHBHOCTH
CHHTa3bl OKCH/Ia a30Ta.

EFFECT OF DEXAMETHASONE ON THE GROWTH AND DEVELOPMENT
OF NEWBORN RATS

O. Sinauridze, N. G dze, I. Kvachadze, B. Tkeshelashvili, G. Bekaia

8

P. Shotadze Tbilisi Medical Academy; Tbilisi State Medical University; Ltd. “David Gagua
Clinic”; 1. Beritashvili Institute of Physiology

SUMMARY

In experiments on newborn rats the Dexamethasone administration has been performed during
four days (from 3th to 6th days after the birth). The other group of animals together with
dexamethasone has been injected with L-, Argmme

It has been bl that chronic ini of D in neonatal rats decreases
animals’ somatic growth and brain weight. These disorders induced by Dexamethasone can be prevented
by systemic administration of L-arginine (Nitric Oxide donor). This indicates that all mentioned
Dexamethasone-induced disorders are caused by inhibition of nitric oxide synthases activity.
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SMP UCCIAEAOBAHUE KAMHEM KEJYHOI'O ITY3BIPS
YV KEHIIUH B BO3PACTE MEHOIIAY3bI

M. Hlenzenun, 3. Yuxeauose, M. Kunaoze, T. C 03e, H.H. I'c
H. I'ozebawsunu

TGuMCCKII rOCY1apCTBEHHBII MEMLIMHCKMIT YHUBEpCHTET;
MHCTUTYT MeAMUMHCKOI GHOTEXHONOrHH;
TOUAUCCKHI FOCY 1aPCTBEHHBII MeMIMHCKHI yHuBepcuteT um. U. JhkaBaxuiusuan

PE3IOME

MccnenoBanbl KaMHH JKeTMHOTO TMy3bipsi y JKCHIMH B BO3pacTe MeHomaysbl (Bo3pacT
52,4+9,7 ner). OIIP cnekTphl KamHeli perucTpHpoBamich Ha DIIP cnektpometpe ESR-V. B
criektpax OITP kamHeii HH CHrHaJIbI 0 p (g=2,003u
AH=1,0 mm1). BbisiBleHa craTuCTHUECKH JI0CTOBEpHAst OTPULATE/IbHAA KOPpENalis MexIy
HH TAMM CUTHama p] u FSH B KpoBH JKeHILHH.

Crenano 3akmouenue, uTo CHibkenne yposhs FSH B KPOBH JKEHILIMH [OCTMEHONAY3HOIO BO3pacTa
crnocoGeTByeT M CeKp: MeJIaTOHUHA, MHTEHCH(HKALIMA OKUCTICHUS
GHIMPYOHHA, OKHCIUTENLHOTO CTPECCa B OPraHH3Me 1 PA3BHTHIO XKeTUHOKAMEHHOH MaToNOrH.

EPR STUDY OF BILE STONES IN MENOPAUSAL WOMEN

M. Shengelia, E. Chikvaidze, M. Kiladze, T. Sanikidze, N.N. Gogebashvili,
N. Gogebashvili

Tbilisi State Medical University; Institute of Medical Biotechnology; 1. Javakhishvili Tbilisi
State University

SUMMARY

The aim of the study was the establishment of correlation between the concentration of the
bilirubin in the bile stones and content of FSH in menopausal women’s blood. The bile stones of
30 women aged 52.4 + 9.7 year were studied (2 women with surgimenopause, 33-35 year). Stones
EPR spectra regi on the EPR ESR-V. In stones EPR spectra the intensive
signal of oxidated bilirubine (g=2.003, AH=1.0 mT) was revealed. The statistical importnt
negative correlation was revealed between the content of bilirubine EPR signal intensity in the
stones and content of FSH in blood of menopausal women.

It was concluded, that the decreasing of the level of FSH in blood of postmenopausal women
decreases secretion of melatonin level, which by itself induces oxidation of bilirubine, initation of
oxidative stress and the development of bile stone desease in postmenopausal women.
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KPUTEPUH CIIOPTUBHOM ITPO®OPUEHT AN JETEN
. Ui I3 E. Kop

TocynapcTeenHbli yHusepenteT Mibi

PE3IOME

PaGota BKMOuAET MHPOPMALMIO O  (DM3UYECKHX ~COCOGHOCTAX (cuna, CKOpOCTS,
b) U (mynbe, AbIXaTesibHas HOpPMA, npuGIU3UTENbHAS
C0COGHOCT JIETKOr0 M KPOBSIHOE JaBieHue) 6-14-NeTHux JeTeil M AMHAMHKE obuiero
0 u X ¢ M
Peayana‘rm WCCNIeIOBaHUS MOTYT OKasaTh p y noMo1Llb
CMOPTHUBHBIX ‘OpraHu3auMsax.

B NETCKHX

THE CRITERIA OF SPORT PROFESSIONAL ORIENTATION IN CHILDREN
D. Chitashvili, G. Zubitashvili, E. Korinteli

Ilia State University

SUMMARY

The work includes the information about 6-14 years old children’s physical abilities (strength,
speed, endurance) and functional systems (pulse, respiratory rate, lung capacity and blood
pressure) and the dynamics of general physical training and special physical exercises.

The information received after our research will be used for giving the recommendations to
couches.
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3HAYEHHUE YJbTPA3BYKOBOI'O UCCJIEJOBAHMS JETKUX
B IMATHOCTUKE CEPJIEYHOM HEAOCTATOYHOCTH

M. LHeepasa (mnad.), M. ILlsepasa

T6unncckas Meanumuckas Akagemus um. I1. lllotaaze

PE3IOME
Llensio b M COHOrpaduM JNerkux B
JIMArHOCTUKe cepaeuHoit HepocTatounoctn (CH).
Hawmu 6bi1n 380 GOJIbHBIX C cep, HesoctatouHocThio (I rp),

cpeanuit Bospact 633+ 11,2 u 155 nMu, He WMEIOWMX CEPEYHON HENOCTATOYHOCTH U
3aGoneBanuii AbIXaTeNbHbIX OPraHoB, cpeHnii Bospact 61,9 + 12,4 roxa (II rp). Beem GonbHbiM
nposenn OxoKI' uccnenoBanne M peHtreHorpadmio rpyaHoii kietku. CoHorpadmio nerkux
NpOBOAMAH 13 10 TOUEK MOBEPXHOCTH IPYAHON CTEHKH B OJIOKEHUH GONBHOTO JIekKa WM CHIA.

YV Gombhbix CH npu coHorpaguu rpyaHolt KieTku PHO Yalle PerucT
“(eHOMEH XBOCTA KOMETHI”, KOTOpHili B I rp oGHapyxun y 95,53%, a Bo 2 rpynny y 35,48%
GonbHbIx. KonuuecTBo Touek pernctpauuy “deHomena xBocta komeTsl” y GonbhbIx ¢ CH 06biuH0
TpEBBIANTO 3, B KOHPOMIbHOI rpynne — 3 u MeHbine. KonuuecTso Touek pernctpauun “deHomena
XBOCTa KoMmeTh” 4 u Gonbwe B auarHoctmke CH umeno uysctutensHocts 0,882,
crneunduanocts — 0,987,

V' Heneuenupix GonbHbix ¢ CH mpu coHorpadmm rpyaHON KIETKM AOCTOBEPHO Halle
peructpupyetcs “QeHomeH XBocta komerhi”. ITosBieHne AaHHOro ¢eHomena B 4 u Gonee
NPEUIOKEHHbIX HaMH TOYKAX PErHCTPaUMH 4yBCTBUTENbHbIH M CcreuuduuHblii npH3HaK
CepJEYHOI HeI0CTATOUHOCTH.




THE SIGNIFICANCE OF LUNG ULTRASONIC EXAMINATION
IN DIAGNOSIS OF HEART FAILURE

D. Tsverava (Jr.), M. Tsverava

P. Shotadze Tbilisi Medical Academy

SUMMARY

The aim of the given research was to study the effecti of i ination in
diagnosis of heart failure (HF). Total of 380 no treated patients with different grade HF were
studied, average age 63.3 % 11.2 years (I group) and 155 persons who had no signs of heart failure
or pulmonary diseases, average age 63 3+11.2 years (lI group). All the patients underwent
EChCG and Thorax X-ray The of a lung was done in
horizontal and vertical positions of patient from 10 positions on thoracic wall.

In patients with CHF significantly often was found the one of the sorts of reverberation —
“Comet tail p ” which was regi d in 95.53% of patients in the 1 group and 35.48%
in the second one. The count of reglstratmn points of “Comet tail phenomenon” in most of patients
in I group was more than 3 and in II group — 3 and Iess) 1f e take 4 and more positions as a
reference value the sensitivity of “Comet tail p " ind is of
will be 0.882 and specificity — 0. 987

In patients with HF during p i ination “Comet tail p * was
significantly often registered. The count of registration points from the thoracic wall of “Comet tail
phenomenon” 4 and > is sensitive and specific sign of the heart failure.
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HHCTPYKIIUS J/ISI ABTOPOB

JKyphan “Hssectusi Haumonanboii Akagemun nayk I'pysun, GnoMeanumunckas cepus”
TnieyataeT OpUrMHAIbHbIE CTAaThH B 06/1aCTH TaIbHON GHooruy, ¢ HH "
XKHMBOTHBIX M MeMLMHBL. CTaTby 0630pHOTO XapakTepa IeYaTaloTes TOJIBKO 110 3aKa3y PeKOILIErtH.

CTaThi NPHHAMAIOTCS Ha TPY3MHCKOM, PYCCKOM WM aHIJIMICKOM si3bikax. B moGom ciydae,
HE3aBHCHMO OT 513bIKA CTATbH, K Heif 0/UKHBI ObITh NPUIIOKEHbI pesiome (06beMoM He Gosee 250
(‘JIOH) Ha BCEX TpeX A3bIKax. Conepmaune BCEX pE3IOME JIODKHO ObITH CTPOro OJMHAKOBBIM M
COCTOSAITh M3 3aroJioBKa, aBTOPOB, Y rae pabota u
— BBEJIEHHS, LeH PabOThl, METOANKH, pesy. ITOB ¥ . B koHue pesiome,
M3JI0KEHHOTO Ha A3bIKE TEKCTA CTAaTbH, MPUBOAATCS 4-6 KJIIOUEBBIX CJIOB.

OGbeM CTaThH, C Y4eTOM BCEX Pe3lOMe M HILIOCTPATHBHOTO MaTephana AOMKEH GbiTh He
MeHee 5 u He Gonee 12 ctpanuu (hopmar A4). Jina nevatanus craThi Gonbuiero oGbema Tpe-
Gyercs cneuua}(buoe cornacue penkosieruu. CraTbs oopMIAETCS COMIACHO CTaHAApTHOI py6-

uenb MaTepuan M METOMbl, Pe3yNbTaThl, OOCYXICHHE M
CITHCOK JIMTEPATYphI, KOTOPbIH COCTaBiseTcA MO andaBuTy (MO0 (GaMHIUAM NEPBBIX aBTOPOB) H
Hymepyetcs. IlocnenoBatebHOCTh J10MKHA ObITh Takoil — CriepBa IPy3MHCKME MCTOMHMKM, a
3aTeM PYCCKHE M JIaThlHOA3bIYHbIE. CCBUIKM HA WCTIONIB30BAHHYIO JIHTEPATYPy B TEKCTe yKasbl-
BAIOTCS COOTBETCTBYIOIIMMH HOMEpaMHu B KBaJIpaTHbIX ckobkax. B crmcke JIMTEPATYPBI 1OJIKHBI
GbITh yKa3aHbI: aBTOPBI (¢ " D, JKypHana (KHHIH), TOJl M3J1aHHs,
TOM, HOMEp W HOMepa NepBoii M mocneaHeii crpanul. B ciydyae KHMrH, HEOOXOAMMO yKasaTh
TOPOA M Ha3BaHME W3JATENbCTBA. a COOPHMKA TPYIOB — CiElyeT TakKe yKasaTb (aMWinu u
HMHHULHAJIBI PEIAKTOPOB.

CraTbsi B PeIKOJUIETHIO TPEICTABIAETCA KaK B pacneyaTaHHoM (2 5K3.) BUJE, TaK U B BUJIE
JNEKTPOHHON BepCMM Ha KOMMNAKT-JucKe (IomkHa ObiTh HaGpaHa B (opmare MS Word). s

TPy 0 TeKcTa b wpupTel AcadNusx u AcadMtavr, a s
PYCCKHX M JIaTbIHOA3bIYHBIX TekcToB — Times New Roman (pasmep 12 pt). MexcTpoussiit
uHTepBan — 1,5, nons: cnesa 3,0 cM, cBepXy u cHu3y 2,5 cM, cnpasa — 1,5 cm. YepHo-Genbie

rpaduKH HOIUKHBI GbIT Mpe/CTaBNeHbl B Buae daiinos Gopmara MS Excel, apyrue uepHo-Genie
PHCYHKH MOXHO MpEACTaBIATh W B BHAE OPUrHHANOB (HedNIEKTpOHHAs Bepcus). LlBeTHbie
WUTIOCTPALMK B )KypHaie He neyataiotcs. TekcT, TaGnuibl M rpauKi B 2JIEKTPOHHON BepcHH
CTaTbM JOIDKHbI ObIThb 3amucaHbl Ha KommakT-mucke (CD) B BHie OTAeNbHbIX (aiiios.
Haumenosanus $aiiioB w/uin nanok A0JkHbl Ha4MHATHCS ¢ (pammiuyu nepsoro asropa. Ha CD
JIMCKE HE JOMKHO ObITh JIaHHBIX, HE OTHOCAILMXCA K MaTepHajaM CTaTbH. ZIHCKH aBTOpaM He

Mecra WIUTIOCTpaumii 1 TabJull J1I0JKHbI ObITh yKa3aHbl B TEKCTe
cratbi. [loanucy k pucyHkam HaGMPaIOTCA Ha OTAENbHOI CTpaHULE.
Craths 10JDKHA ObITH BCEMH pamu. Ha il cTpaHHue yKa3bIBaeTcs

HoMep TeneOHa M aipec LIOYTHI OAHOrO W3 BeAYUMX aBTOPOB. K craThe AOMKHO GbiTh
TIDUJIOKEHO HanpaBJIeHHE OT AJIMMHHCTPALMH YYPEXACHHA, B KOTOPOM BbINOJIHEHA paSoTa.
TleuaTanue cTaTh B )KypHaJie OCYLIECTBIISIETCS 32 CYET e ABTOPOB.

Penkomnerus T py CTaTbH Ha OOBIYHO JIBYM aHOHMMHBIM
peueHseHTaM. B criyuae pa3sHOIIacHs BO MHEHHSX PELICH3EHTOB, MHEHHE OJHOTO M3 WIEHOB
F 0 CoBerTa, COOTBETCTBYLIEH 06acTH, GyAeT pelarommM.

Pycckoe pesioMe omyGIIMKAaHHON CTaThi IeYaTaeTCcs B COOTBETCTBYIOMIEH Cepuy pedepa-
THBHOTO XypHasia Poccun.

CnaBatb CTaTh B it coBeT MOXKHO Kpome CyGO0ThI H BOCKPECEHbS C
12 no 15 yacos no aapecy: Tt (np. Ketesan LlameGynu Sla,
KkoMH. 304, Jlono Coxanse (899-298-348, 477-435) win B Mucruryre dusnonorun um. H. Bepura-
wBuay, yi. Lotya, 14, npo. I'. Bekas (899-587-027) wiu npod. H. Murarsapus (899-304-104).
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INSTRUCTIONS FOR AUTHORS

The Journal “Proceedings of the National Academy of Sciences of Georgia, Biomedical
Series” is committed to the publishing of original findings in the fields of experimental biology,
human and animal physiology and medicine. Review articles are printed only on request of the
editorial board.

Manuscripts should be submitted in Georgian, Russian or English languages. In any case,
regardless of the language of the manuscript, it must be accompanied by the Abstracts (not more
than 250 words) written in all the three languages. The content of the Abstracts should be strictly
identical and consist of a title, authors, institution where the study has been done and briefly — the
introduction, objectives, methods, results, conclusion and 4-6 key words.

The total volume of manuscript including abstract, introduction, materials and methods, results,
discussion, references and figure legends, should be not less than 5 and not more than 12 pages
(A4 format). For the printing of articles more than 12 pages, special consent of the Editorial Board
is required. In the list of references, papers should be numbered and given in alphabetical order
according to the surname of the first author. Sequence of references should be the next — first
Georgian sources, and then Russian and in Latin characters.

References should be cited in the text by the corresponding numbers given in square brackets.
The reference list must include: authors (surname and initials), name of the journal (the book),
year of publication, volume, number and first and last pages. In the case of books, you must
specify the name of the city and publisher, proceedings — should also provide the names and
initials of editors.

A manuscript must be submitted as a hard copy (2 copies.) and in the form of an electronic
version on CD-ROM (typed in MS Word format). For Georgian text please use the AcadNusx and
AcadMtavr fonts, and for Russian and English texts — Times New Roman (font size — 12). Line
spacing — 1.5, margins: left — 3 cm, top and bottom — 2.5 cm, right — 1.5 cm. Black and white
graphics should be submitted in MS Excel format, the other black and white drawings can be
submitted in the form of jpg-files. Color illustrations in the journal are not printed. The names of
files and /or folders should begin with the first author's surname. Placements of illustrations and
tables in the text should be indicated by arrows in the margins of hard copy. Figure legends must
be typed on a separate page.

Manuscript must be signed by all authors. The phone number and e-mail of the corresponding
author should be indicated on the last page of manuscript.

Printing of article in the journal is provided at the expense of its authors.

The Editorial Board will select anonymous reviewers for the manuscript. Typically, two
independent reviewers will evaluate each paper. If a consensus is not reached, a third opinion (one
of the member of Editorial Council) may be sought.

Russian Abstract of the published article will be printed in the appropriate series of the
Abstract Bulletin of Russia.

The manuscripts must be submitted to the offices of Editorial Board daily, except Saturdays
and Sundays from 12 to 15 hours at the following addresses: Tbilisi Medical Academy (Ketevan
Tsamebuli Av., 5la, room 304, Dodo Sokhadze. Tel. 477-435; 899-298-348 (mob.) or
LBeritashvili Institute of Physiology (L.Gotua St., 14), Prof. Guram Bekaya (899-587-027) or
Prof. Nodar Mitagvaria (899-304-104).
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