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Bctynnenune. CocToHMe yToMeHns MMeeT pas-
JINYHbIE NPOSIBIEHNS N MOXET ObiTb ONPEAENEHO Pas-
HbIMY MeTogamu. COBpeEMEHHbIE METObI, UCMOJIb3ye-
Mble B PU3NONOrnn, NCMOJb3YT 60JbLIOE KONUYECTBO
napamMeTpoB O aHanu3a (4actoTa OpIXxaHus, MynbC
n T. 0.) [4,5]. BavacTylo, NogobHLIE MeToAbl He Moa-
XOOST O aHanM3a COCTOSIHUS OTAENIbHOro YenoBeka
W rogaTcs Ang rpynnoBbiX MccnenoBaHuii. B ceasm ¢
3TVM BaXXHO onpeaesieHne ogHoro o6oobLatoLLero na-
pameTpa, KOTOpbIin NO3BONUA Obl OLEHUTL COCTOSIHME
opraHu3ma nocrne BO34enCTBUS pasnnyHbiX pakTopoB.
B naHHO paboTe Mbl MCCNeaoBanyt BO3MOXHOCTb Mpu-
MEHEHUS LMTONIOrMYECKOro nokasartens — COCTOsiHUSA
XpoMaTurHa KNeToYHOro sapa npyu yTOMAEeHU, Bbi3BaH-
HOM (un3nyeckor Harpyskon. Miccnegosann BAMsiHME
[031MPOBaHHON OU3NYECKON Harpy3ku — CrOpPTUBHOWN
TPEHMPOBKN (BONenbon), Ha nokasartesb KOHOEHCU-
POBaHHOCTM XpOMaTrHa B a4pax KNeTok OykkanbHOro
anutenusa. [laHHas MeToamka yXe WCMNosib30BanioCh
Hamu paHee. BnusHne opurusanyeckom Harpy3km B TPEHN -
POBOYHbIX MOXOAAX Ha MOKa3aTesb COCTOSAHUS FeTEPOX-
pomMaTuHa B sApe KNeTku BykkanbHOro anutenns b0
paccMoTpeHo B paboTe [8], BAMsHME HA STOT Nokasa-
TeNb A03UPOBAHHOM GU3NYECKONM HArpy3ku Ha BEN03ap-
romeTpe paccmartpusanu B pabote [1].

OpHa u3 uenen ¢uanonornyeckm o060CHOBaHHO-
ro HOPMMPOBAHUS HArpy3ok BO BpeMs PUINYECKUX
YNPaKHEHWI 3ak/l04aeTCsl B TOM, 4TO 3aTpaTtbl SHEp-
MKW, YNCNO MOBTOPEHUN YMPaXHEHUA N MNPOAOIIKN-
TENbHOCTb BbIMOJIHEHUS CEPUA  YNPaXHEHU Oblnun
onTuManbHbIMU. ECnu 3aTtpaTtbl 3HEPrUM U YUCAO MNO-
BTOPEHWUI yNpaxXHEeHUN mMasbl, TO 3bdEKT OT ynpax-
HEHUA OYy[AEeT MOHWXEH BCNeACTBME HEeLO0CTaTOYHOMN
Mobunusaunn du3nonorniecknx GyHkumin. Ecnm xe
3aTrpartbl SHEPTUUM M YUCAO MOBTOPEHUN M MpPOJon-
XUTENbHOCTb YNPaXHEHUA 4YPE3MEPHO BENuUKU, TO

BO3MOXHO BO3HWKHOBEHME MATONIOMMYECKMX COCTOS-
Hu [1].

Llenb nccnepoBaHua — NpoaHanM3anpoBaTb n3me-
HEeHVe coaepXaHus rpaHyn reTepoxpoMaTtmHa B aapax
KneTok OyKKanbHOro anuTenus, Aas aHann3a 4yBCTBU-
TENbHOCTM AAHHOro nokasaTtens K BAUSHUIO dusmye-
CKMX Harpy3o0K Ha OpraHmnam.

OObeKkT U MeToabl uccnepoBaHua. B kadecTtse
o06bekTa NCCNefoBaHUn MCMONb30BaNN KNeTkn Oyk-
KalbHOro anuTenns Yyenoseka. Vicnonb3oBaHne 3TOro
obbekTa B faHHOW paboTe 0OYyCOBAEHO PSAOM Mpu-
YmH. KneTkun 6yKkanbHOro anuTenus yaooobHbl Ans LMTo-
JIOFMYECKMX UCCNEOBAHNA, OHU BENUKM KU 06nagarTt
KpynHbIM sapoM (nopsaka 10 mkm B anametpe). Mpu
OKpalUMBaHUM fapa KINEeTKM OPCENHOM B HEM MOXHO
4eTKO ONpPeaenvTb KOMYECTBO FPaHys retepoxpoma-
TMHA, Y4TO MO3BONNIIO BBECTM HOBBIN NokasaTtenb — CI'T
(comepxxaHne rpaHyn retepoxpomMatmHa). 9ToT noka-
3aTeNb XapakrepudyetT MopdONOrMyeckuin napameTp
KNeTOYHOro f14pa, CBA3aHHbIM C ero GyHKUMOHAbHbIM
cocTosiHneM. Takum o06pa3oM, KNeTkn OyKKanbHOro
ANUTENUSA ABASAKOTCS WUCKIOYUTENbHO YO0OHBIM 00b-
€KTOM [Ans UMTONIOrMYECKUX WCCNEAO0BaHUNA, Ha HUX
BO3MOXHO MapasnnefnbHoe unccnenosaHne mopdono-
rMYecknx 1 GnoPranyeckmx NapamMeTpPoB KIETOK, YTO
NMO3BOJISET MONYYUTb HOBYIO YHUKaJNbHYIO MHpOpMa-
LLMIO O peakuusx KNeTok Ha pakTopbl BHELLHEN Ccpeabl U
BHYTPEHHME pakTopbl opraHndma. Kpome Toro, B3atne
KNneTok BykkanbHOro annTenns coBepLLUeHHO 6ecKpoB-
HO 1 6e360ne3HeHHO, He CBS3aHO C PUCKOM 3apaxe-
HUS, He TPeOYEeT CNOXHOW annapaTtypbl U1 MOXET MNpo-
V3BOAUTHLCS B MOJIEBLIX YCIIOBUSIX.

KneTkn 6ykkanbHOro anutenus cockpedanu ¢ no-
BEPXHOCTU LLEKM JOHOPOB-A00POBOSbLEB. JJoHOpaMu
CNY>XXWNN CTYAEHTbI XapbKOBCKOIr0 HALMOHAIbHOIO YHN-
BepcuteTta umenun B. H. Kapasuna (XHY), npouHdop-
MUPOBaAHHbIE O XOA4E M 3adadvax akcnepumeHTa. Ons
OLLEHKWN BANSIHUS DU3MHECKMX HArpy30K Ha YHKLUMO-
HaNlbHOE COCTOSIHME YeloBEKa CPABHMBANINCL Pe3yJib-
TaTbl, NONYYEHHbIE 4,0, BO BPEMS 1 MOCNE TPEHNPOBKM.

Mop HabnooeHMeM HaxooMNUCb ABEe rpynnbl no 7
ctygeHToB XHY uvm. B. H. KapasunHa — cnoptcmeHoB
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[o TpeHnpoBKHM 60 MWH TPEHMPOBKKN

Puc 1. UameHeHue nokasaTtens CIT B npouecce TpeHnpoBku 1 — 40 TpeHun-
POBKM, 2 — yepe3 Yac TPEHUPOBKU, 3 — ABa Yaca NnocJsie TPEeHUPOBKMU.

27
26
25
24

23
22

crr

=

=

V. 7

21
20
19
18

N
\
N
\
\
\
\
A
\
\
\
\
\
\
\
\

V777777770

V)
e

7
%’
%
¢
_

Vi
-
iy

AN A RN

>
o]
lg)

D E

JoHopbl

Jlo TpeHupoBKKn

Puc 2. UameHeHue noka3artens CIT B npouecce TpeHnpoBku 1 — 00 TpeHn-
POBKU, 2 — Yyepe3 Yac TPEHUPOBKU, 3 — ABa Yaca nocrie TPEeHUPOBKU.

(kaHOuOaToOB B MacTepa CrnopTta) M HETPEHMPOBAHHbIX
CTyOeHToB B Bo3pacTte 21x1. 5 roga, KOTopble B Te-
yeHnn 120 MUHYT NPOBOAMAN TPEHUPOBOYHYIO UTPY B
BOnendon.

MeTton onpeneneHusi KOHAEHCauuu XpPoMaTuHa.
Mi3MeHeHne cTeneHn KoHAeHCauuu XpomMaTuHa B UH-
TepdasHbIx sapax KneTok OyKKanbHOro anuTenus no
W3MEHEHMIO COLEPXaAHUS rpaHyn reTepoxpomMaTunHa
(CIT). Knetkn okpawmBanu B 2% pacTtBope opcenHa
B 45% yKCycHoOW kucnoTte, B TedeHne 30 MUH, 3aTem
paccmatpuBanu npu yeenmdeHnn x600. Onpepensi-
N1 CpefHEeEe KOIMYECTBO rpaHysl rerepoxpomMaTmHa Ha

=

120 MWH TPEHUPOBKMU

60 MUH TPEHUPOBKK 120 MUH TPEHUPOBKU

OOHO A4pPO, MOTOM MNOACHUTLIBAIN
cpenHtoto Bennunny CI'T ans 30 aoep
M BENNYMHY CTaTUCTUYECKOW OLmnb-
kn. T[oBbllleHne nokazatena CIT
CBUOETENLCTBYET O BO3pacTaHum
CTENneHn KOHAEHcaUMM XxpoMaTHa.

Cratuctuyeckmin  aHanus npo-
BOAMIICA C TMOMOLUBID KpUTepus
CTblogeHTa.

Pe3ynbTtathl uccnepoBaHui u
nx o6cyxaeHue.

VIsamMeHeHne CcoCTOosiHUSI Xpoma-
TUHA oA BJISSHUEM COPTUBHbIX
TPeHnpoBok. Ha pucyHkax 1 n 2
npencTaBfieHbl CPeOHME  AaHHble
CIT pna 30 ape n BennymHa CTaH-
LAaPTHOM OLINOKM.

Ha pucyHke 1 npeacrtaBneHbl
OaHHble 00 WU3MEHEeHUM COCTOSIHUS
XpoMaTtmHa B npoLecce TpeHupo-
BOYHOIM Wrpbl  HETPEHWPOBaHHbLIX
CTyneHToB. W3 npeacTaBieHHbIX
[aHHbIX BUOHO, 4TO nokasaTtenb CIT
MOBLICU/ICA Yy BCEX WCMbITYyEMbIX,
npu aToM y 6 13 7 Gblnn OTMEYEHbI
[OCTOBEPHbIE M3MEHEHUs Moka3sa-
Tens. CornacHo paHee MnoJly4eHHbIM
OaHHbIM, mnoBbileHne CIT Habnto-
[aeTcs B yCnoBusax Guanyeckon Ha-
rpy3ku 1 nocne Heé [9,8] uTo moxeT
CBUOETENbCTBOBATbL O  Pa3BUTUU
CTPECCOBOW peakuun opraHuama.
Takum 06pasoM, Mbl MOXEM UHTEP-
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§é npeTMpoBaTb HabnogaemMoe Hamu
%g nosbiweHve CIT kak cCBMOETENLCTBO
§¢ CTPECCOBOrO OTBETa OpraHu3ma.
%g N3 paHHbIX pucyHka 1 BUAHO pPOCT
RN 7 N

CIT yepes yac, a 4epes ABa OH eLlé
6onee BbIPaXeH, 4YTO, BEPOSATHO,
roBOpPUT O AafibHENWEM pPasBUTUU
YTOMIIEHUS.

Ha pucyHke 2 npencTasfieHbl
[aHHble 00 NU3MEHEHUU COCTOSIHUS
XpoMaTuHa B npouecce TPEHUpPOB-
KM CNOPTCMEHOB. BbiNo nokasaHo,
4YTO NPWU OLHOWN U TOW XE€ BPEMEHU
Harpy3ku nosbilweHne CIT B rpyn-
rne CrnopTCMEHOB MEHee BblpaXxeHo,

(9}

4yem B rpynne He TPEHUPOBAHHBLIX CTYOEHTOB, TO €CTb,
OTBETHasi peakumsi opraHn3ma y CropTCMEHOB MHas,
4eM Y HETPEHMPOBAHHbIX MTPOKOB. Kak npasuno, aene-
HVe KOHOEeHCcaLMn XpoMaThUHa CBA3aHO CO CHUXEHUEM
aKTMBHOCTN BUOCUHTETUYECKMX NPOLLECCOoB B sape [7].
Mopo6Has peakuns ABnseTcs Hecneunduiecknm oTee-
TOM KNETKW Ha OeNCTBME NoBpexXaaowmx GakTopos. B
[AaHHOM cJlyyae KOHAeHcauus XpomMaTnHa MOXeT ObITb
cBsi3aHa C OeliCTBMEM Ha KJIeTKU CTPECCOBbIX FOPMO-
HOB, KOTOpPbIE BblpabaTbiBalOTCSl B OTBET HA MHTEHCUB-
HYIO (PU3NYECKYID Harpy3Ky, NMOCKOJIbKY YCTaHOBJIEHO,
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CpaBHEHVIO C rpynnon HepocTta-
TOYHO MOArOTOBJIEHHbLIX CTYOEH-
TOB, HO MOCNe TPEHUPOBKN PE3KOo
Bo3poc. Mpupoct CIT ona HeTpe-
HMWPOBAHHbIX CTYAEHTOB BO BpeEMSs
TpeHupoBku coctaBun 9%, a ans
NOArOTOBJIEHHbIX CMOPTCMEHOB
6 %. Paznunuusa mexny cpegHerpyn-
noebIMn 3HaveHnaMmn CIT Ha aTom
aTane TPEHUPOBKU OOCTOBEPHLI
(koadduumeHT t CrblogeHTa co-
ctaBun 4.69, 4TO COOTBETCTBYET
p<0.001). OaHHaa OuHamMuka u3-
MeHeHus nokasatens CI'T B pasHbix
rpynnax roBopuT O TOM, 4TO opra-
HM3M CMOPTCMEHOB pearvpyeTt Ha
TPEHNPOBOYHbIE HArpy3Kn MeasieH-
Hee, YeM Y HENOAOTOBJIEHHbIX CTYy-
[EHTOB. B KOHUE TpPEeHMPOBKM MO-
kazatenb CIT nmeeT oanHakoBbIN

7

HEeNnoAroToBaeHHbIe BONEN60NUCTLI

Puc 3. CpepHuii nokasartens CIT ana AByx MCnbITyeMbIX rpynmn.

UsmeHeHue CIT B % cooTHOLWEHUMN
[
[6,]

noAarotoBaeHHbIE BOA enbonuncTbl

cpenHuii ypoBeHb B 06eunx rpynnax
npv pPaBHOM MNPOOOIKUTENBHOCTY
TPEHNPOBKMU.

Takum 06pas3oM, MOJIyYEHHbIE
JaHHble CBMAETENbCTBYIOT O MOBbI-
LLEHWM CTEeNneHn reTepoxpoMaTuHun-
3auMn XxpomaTtumHa B sapax KJeTok
OyKkanbHOro anutenus. MameHe-
HMS 6onee BblpaXeHbl Y HETPEHU-
POBaHHbIX CTYOEHTOB.

Kak npaBuno, siBneHne KoHAEeH-
caummn XpomMaTrHa CBS3aHO C NMOHU-
XEHNEM aKTUBHOCTUM OUOCUMHTETU-
Yeckux npoueccos B aape [7]. OTa
peakuusi SIBNSIETCA TakxXe Hecrnew-
NPUYECKUM  KITETOYHbIM OTBETOM
Ha gencTeme nospexaarwmx gak-
TOpoB [9]. NI3BECTHO, 4TO coaepxa-
HMEe CTPECCOBbIX FOPMOHOB B KPOBU
BO3pacTaeT B OTBET HAa GU3NYECKYIO

.

_

Harpy3ky [6]. Bbino yctaHoBneHo,
4YTO FOPMOHbI CTpecca BbI3bIBAOT
yBenuyeHue CIT B KOHUEHTpaumsX,

.

HenoAroTosaeHHble BoneibonmncTbl

El Bo Bpems TPEHMPOBKMU

Puc. 4. UameHeHue noka3artens CIT B NpOLLEHTHOM COOTHOLLEHUN BO BpeMs

un nocJszie TPeHNPOBKU.

4YTO CTPECCOBbIE TOPMOHBbI BbI3bIBAOT NoBbiLLeHne CIT
B KOHLLEHTPALUAX, OM3K1X K Gn3nonormiecknm [2].

Ha pucyHkax 3 u 4 npeacraBneHbl 0600LLEHHbIE
OaHHble ONs rpynn uUcnbityemMbix. Micxoas 13 AaHHbIX
pucyHka 3, nokasartens CI'T no TpeHMpoBKky Obii Npu-
ONM3NTENbHO HA OLHOM YPOBHE AJ151 ABYX FPYn.

B npouecce TPEHMPOBKU Mbl HabnAaeM pPaBHO-
MEPHbIA MPUPOCT 3TOr0 NnokasaTens B TeYeHue Tpe-
HUPOBKM W MOCNe TPEeHWPOBKM 0N rpynnbl Henopn-
rOTOBJIEHHbIX CTYAEHTOB, @ Y CMTIOPTCMEHOB BO BPEMS
TpeHnpoBku npupocT CIT Obln HE3HAYUTENBHBLIM, MO

NoAroToB/IeHHble BONE6OANCTbI

Mocne TpeHnpoBku

6n13knx K dusnonormyeckum [2],
NO3STOMY B Cily4ae YTOMJIEHUS, Bbl-
3BaHHOro GU3NYECKUMN Harpy3Ka-
MW KOHAEHCALMS XPOMATVHA MOXET
ObITb CBA3aHA C BO3AENCTBMEM rOp-
MOHOB CTpecca.

Mo HaweMy MHEHMIO, KOHAEH AU XpoOMaTuHa Npu
dun3n4eckonm Harpyske cBsidaHa C npoleccamu pery-
NAUMN TEHHOM aKTUBHOCTWU. PaHee reHHas perynauus
B KneTkax 6ykkanbHOro anutenus npu Gusanyeckon Ha-
rpy3ke He uccnenoBanachb, XOTs B MbllLAX UCCNEo-
Ba/INCb U3MEHEHUS B 3KCMNPECCUN TEHOB, CBSA3AHHbIE
C MbILIEYHbIM yTOMIEHMEM. TaK, YCTaHOBNIEHO, YTO B
MblLILAX KpbICbl duU3ndeckas Harpyska (yTomiaeHue)
BbI3bIBAET U3MeHeHns1 B akcnpeccuun 10 6enkos, npu-
4yeM y 8 6enKoB HabNOAANIOCh CHUXEHNE 3KCNPEeccuu,
y 2-x — noBbiweHune [10].
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[TonyyeHHble HAMU JaHHble CBUAETENBLCTBYIOT, HTO
dunsnyeckas Harpyska Ha OpraHm3m 4esioBeka Bbi3bl-
BaET MOBbILLEHME CTENEHN KOHAEHCAUMM XpoMaTurHa B
kneTkax OykkanbHOro anutenus. JaHHbll nokasaTenb
oTpaxaeT Hecneundu4eckyro peakumio opraHusmMa
Ha Harpysky, CBSI3aHHYIO C BbINOJIHEHNEM DUSNYECKNX
ynpaxHeHnn. Mbl npegnonaraemM, 410 MeTOA, onpene-
JIEHUS1 CTENEHU KOHAEHCALMN XpomaTHa ByaeT nosne-
3€H Npu aHanmM3e COCTOAHUS OpraHM3ma Yyenoseka npu
BO34ENCTBUN PA3J/INYHbIX CTPECCOBbLIX PaKTOPOB.

BbiBOAbI.

1. dusnmyeckas Harpyska, CBA3aHHasi CO CropTuB-
HOMN TPEHWPOBKOW, MPUBOAUT K YBEJSINYEHUIO CTEMEHN
reTtepoxpoMaTMm3daumm B aapax Knetok OykkanbHOro
anutTenus.

2. B rpynne HeTpeHMpPOBaHHbIX JOHOPOB MOBbILLE-
HWe CTEMEHN reTepoxpomMaTrHmsaLmm 6ei1o 6onee Bbl-

PaXeHO, YeM B rpynne CMOPTCMEHOB — KaHOAMOATOB B
mMacTtepa crnopra.

3. MokazaTtenb copepXaHusi rpaHyn reTepoxpo-
MaTuHa B SA4PE KIETKN ABASETCS YyBCTBUTENbHbIM UH-
OMKaTOPOM (YHKLMOHANBHOIO COCTOSIHUS 4ernoBeka
OVHaMUKe Tpyda M AOCTOBEPHO YBENMYMBAETCS Mnpu
pPa3BUTUM YTOMIIEHUS.

MepcnekTuBbl pganbHEWLWIUX uccnepoBaHun. B
[anbHelrweM nnaHUpyeTcs WCCNenoBaHUE BAUSIHUSA
He TONMbKO PU3NYECKOWN HArpy3kM Ha OpraHmam, HO 1
VHbIX aKTOPOB OKPYXXAIOLLLEeNn cpeapl, a Takke U pas-
JINYHbIX BELLECTB HA UBMEHEHME COCTOSIHUS XpOMaTUHA
ax kneTok yenoseka. Takum obpa3om, B AasibHENLLIEM
9TO NMO3BOMUT UCMOMB30BATh AAHHbIA NOKasaTesnb Ans
9KCNpecc-aHanmMaa CoCToHNS OpraHmamMa npu CTpec-
COBbIX BO3AENCTBUSX.
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YOK 57.022:576. 3(08)

KNITUHHA BIANOBIAb HA ®I3UYHI
TPEHYBAHb

Marpa l. 10., TemueHko B. A., Koniii C. H., LLikop6aTtoB 0. I.

Peslome. MeTa gaHoi poboTn — npoaHaniayBaTy 3MiHy BMICTY FpaHysl reTepoxpoMaTuHy B sapax KniTuH By-
KasbHOro eniTenito NI0ANHU NPY BMAMBI Qi3UYHUX HABAHTaXXEHb Ha OpraHi3M. [ns ouiHk1 BRANBY i3UYHUX HABaH-
TaXeHb Ha JaHWI NOKa3HWK MOPIBHIOBAIMCS PEe3ynbTath, OTPUMaHI A0, nig yac i nicnsg TpeHyBaHHA 3 Bonenbony.
Mpo 3MiHy CTyneHs KoHAeHcaujii XpoOMaTuHy B iHTepdasHmx aapax KNiTuH GykanbHOro eniTenito cyaunm no 3MiHi
BMICTY rpaHyn retepoxpomatuHy (BIT). KnitnHn 3a6apenioBanu B 2% po34uHi opceiHa B 45 % ouToBOI KUCNOTH,
npotarom 30 xB, NOTIM BU3HA4Yanu CePeaHO KiNbKiCTb FPaHyf reTepoxXpoMaTUHY Ha Of4HE AP0 | NOMUIIKY cepen-
HbOro. B pesynbrati 04HaKoBOK TPUBANOCTi HaBaHTaXeHHs1 6yN0 BCTAHOBMEHO, WO 30iNbLUEHHS BMICTY rpaHyn
reTepoxXpoMaTmHy MicAs HaBaHTAXEHHS AN HETPEHOBAHUX CMOPTCMEHIB BULLE, HiX Y TpeHoBaHMX. OTpuMaHi AaHi
cBigyaTh, Wo nokasHuk BT Bigobpakae HecneundivHy KNiTUHHY peakLiio OpraHiaMy Ha HaBaHTaXXEHHS, NOB’A3aHy
3 BUKOHAHHAM Di3nyHUX BNpas.

KniouoBi cnoBa: CTOMNEHHS, KNiTUHHE A4p0, OyKanbHWUIA eniTeniii, opceiH, reTepoxpoMaTmH, KOHOeHcaLisa
XpPOMaTuVHy, CTpec.
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YAK 57.022:576. 3(08)

KJIETOYHbIA OTBET HA ®PU3UYECKUE HATPY3KM BO BPEMS BbINOJIHEHUA CMOPTUBHbIX
TPEHUPOBOK

Marga WU. 10., TemueHko B. A., Konuii C. H., LLikop6aTtos 0. .

Pesiome. Llenb naHHol paboThl — NpoaHanM3npoBaTb U3MEHEHNE COAEPXKAHUS FPaHysl reTepoxpomMaTnHa B
anpax KneTok 6ykkanbHOro anuTenus YesoBeka Npu BAUSHUN GUINHECKUX HArpy30K Ha opraHmam. [Ons oueHKn
BNSAHUS PU3NYECKMX HArPy30K HA OAHHbIVA NMOKasaTesb CPAaBHUBANMCL PE3YNbTaTthbl, MONYYEHHbIE A0, BO BPEMSA
1 nocne TPEHMPOBKM No Bonelrbony. O6 M3MEHEHMM CTEMEHN KOHOEHCALMN XPOMATUHA B MHTepdas3HbIX sapax
KNeTok ByKKanbHOro anuTenns Cyamnn no U3MEHEHUIO coaepxaHus rpaHyn retepoxpomatuHa (CIT). Knetku
okpawmBanu B 2% pacTBope opceunHa B 45 % ykCcycHOM Kncnote, B TedeHme 30 MUH, 3aTeM ONpenensnn cpegHee
KOJIMYECTBO rPaHy/ reTtepoxpomMaTrHa Ha 0OOHO AP0 M OWKnOKy cpefHero. B pesynstate oanHaKkoBOW AnvTenNb-
HOCTW Harpy3Kku ObI1I0 YCTAHOBJIEHO, HYTO YBENIMYEHNE COAEPXKAHUSA rPaHYN1 FEeTEPOXPOMATMHA NOCe Harpy3ku s
HETPEHNPOBAHHbBIX CMOPTCMEHOB BbILLE, YEM Y TPEHMPOBAHHbIX. [1Oy4eHHbIE AaHHbIE CBUAETENLCTBYIOT, YTO MO-
kagdatenb CI'T oTpaxaeT Hecneumdnyeckyto KIeTOHHYIO peakuuio OpraH3mMa Ha Harpyaky, CBA3aHHYIO C BbINOMHe-
HUEM PUINYECKNX YNPAXKHEHUIA.

KnioueBble crnoBa: yTOMEHME, KNETOYHOE AP0, OyKKasbHbIA aNUTENUIA, OPCEVH, FETEPOXPOMATUH, KOHOEHCA-
LMa XpoMaTumHa, CTpecc.
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Cellular Response to Physical Loading during the Sports Training

Magdal. Y., Temchenko V. A., Koliy S. N., Shckorbatov Y. G.

Abstract. The problem of correct determination of the state of human fatigue is of great practical significance.
The state of fatigue has various manifestations and can be determined by different methods. Exercise training
in apparently healthy person impacts on several areas, including maximal oxygen uptake, central hemodynamic
function, autonomic nervous system function, peripheral vascular and muscular function, and submaximal
exercise capacity. Many muscle properties change during fatigue including the action potential, extracellular and
intracellular ions, and many intracellular metabolites. A range of mechanisms have been identified that contribute to
the decline of performance, including the action potential, extracellular and intracellular ions, and many intracellular
metabolites and, in principle, characteristics of main factors involved in these mechanisms may be used for
fatigue assessment. The modern methods of fatigue assessment imply usage of complex technical devices and
biochemical methods which often are connected with collecting of blood samples and therefore traumatic. In this
connection, it is important to determine the one general parameter, which would help to assess the changes in the
state of the organism after exposure to various factors. In this paper we investigated the possibility of application
of cytological indicator — the state of chromatin in cell nucleus due to fatigue. The condensation of chromatin in the
nuclei of buccal in epithelium was used as a general indicator of stress. Previously the state of chromatin in nuclei
of buccal cells was applied in research on the influence of physical stress (training walks, physical charges on the
cycle ergometer). The state of condensation of chromatin in human buccal epithelium nuclei was investigated in
connection to sport loads. Cells were stained with 2% orcein for 30 minutes, and then examined at magnification
x 600. The average number of the heterochromatin granules for 30 nuclei was calculated. Students of Kharkiv
University of age approximately 21 years old were goodwill donors of cells. There were two groups of students —
trained and untrained. Group of students got the physical loadings — volleyball training session. Sportive training
caused growth of the degree chromatin condensation, especially in group of untrained students. In the group of
untrained donors at the first stage of the training session the increasing of the level of chromatin condensation was
more pronounced than in the group of athletes — candidates for degree Master of Sports.

From the data obtained among untrained students it’s evident that the growth of number of the heterochromatin
granules after two hours it is even more pronounced than after one hour, indicating the process of development of
fatigue. We can interpret the observed increase in number of the heterochromatin granules as an evidence of the
stress response of the organism to sport training charges. The response of the organism in trained athletes is less
pronounced than in untrained students. As a rule, the phenomenon of condensation of chromatin is associated with
decreased activity of biosynthetic processes in the nucleus. This reaction is also a nonspecific cell response to the
action of damaging factors. In this case, condensation of chromatin may be due to effects on stress hormones,
such ass, adrenalin, noradrenalin and hydrocortisone that are produced in response to intense physical activity. Our
data suggest that physical stress induces an increase of the degree of chromatin condensation in buccal cells thus
reflecting the nonspecific reaction of human organism to stress. Physical activity associated with sports training
leads to an increase in the degree of chromatin condensation in the nuclei of buccal epithelium.

Key words: fatigue, cell nucleus, buccal epithelium, orcein, heterochromatin, chromatin condensation, stress.
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