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SUMMARY

Gunina L. Correction of functional anemia as one of the components of health-
stimulation technology of efficiency in professional sports.

The purpose of the article is to improve oxygen transport as one of the components of
healthy development technology stimulation of physical performance of professional
athletes. It is known that the emergence of functional sports events anemia is an important
factor of the inhibition of stimulation or decrease of physical performance, primarily aerobic
nature. This calls for timely correction of this phenomenon, but, unfortunately, most often it
is made by using toxic substances or pharmacological agents that are banned in sports, or
because it does not take into account the genesis of this anemia.

In this regard we used for sport anemia's correction not forbidden, practically
nontoxic, metabolic medical drug epadol that based on w3-polyunsaturated fatty acids. The
study involved 56 qualified athletes — the representatives of cyclic sports (runners on middle
distance, skiers, rowing and canoeing; all men aged 19 to 24 years), in which the formation
of the energy needed to create adequate levels of physical activity is mainly an aerobic way.

In preparation for the competition the highly qualified representatives of cyclic sports
assessed a structural and functional state of erythrocyte membranes and changing content level
of indicators of red blood under the influence of the drug epadol. It is shown that the drug has no
direct erythrostymulative activity. However, using modern biochemical and hematological
methods proved its favorable action on changes in the level of malonic dialdehyde and reduced
glutathione directly to the membrane of red blood cells that have a positive impact on increasing
the content of corpuscular hemoglobin while the growth parameters of aerobic capacity. When
applying epadol any athlete complained of side effects. This proves the feasibility and validity of
the use of such non-toxic antioxidants and membranoprotectors of metabolic nature to improve
the transport of oxygen during exercise and increase the efficiency of the results of training
athletes. Moreover, since epadol is not a banned substance by the World Anti-Doping Agency, its
use in professional sports does not need to obtain permission for therapeutic use, which reduces
psychological stress on the athlete.

The authors of article consider that the application of epadol as any other
metabolitotropic pharmacological means should not be «bound» for a specified period of
preparation, and it can be used for years in the macrocycle highly professional athletes,
regardless of their individual characteristics and objectives of training work.

Key words: cyclic sports, aerobic capacity, sports anemia, erythrocyte membrane,
prooxidant-antioxidant balance, medical drug epadol.
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Y «IHCTUTYT rpoMaaCcbKoro 310poB’s
im. O. M. Map3eesa HAMH YkpaiHu»

OCOBJINBOCTI BACTOCYBAHHA KOMMNNEKCHUX MOKA3HUKIB PI3BHUX
PIBHIB MiA YAC OUIHIOBAHHA BN/UBY AO0BKINNA HA ®OPMYBAHHA
AOHO30/10TYHUX NOPYLLEHb 34,0POB’A AITEN AOLWKIJIbBHOIO BIKY

Memoto pobomu 6yno eusHa4yumu o0cobausocmi 3aCMOCY8AHHA KOMIMAEKCHUX
MOKA3HUKI8 pi3HUX piBHI8 ni0 4ac OUiHIBAHHA 8MnaAusy O0O08KiNAA HA (HOPMYBAHHA
00H030/102i4YHUX TopyweHb 300po8’a dimeli O0WKiNbHOR20 BiKY.
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loKa3HUKU, AKi Ha CbO200HI Hal4yacmiwie 8UKOPUCMOBYIOMbLCA 8 NMPoginakmuyHili
mMeOuUuHi 6yno po3dineHo Hamu Ha 3 epynu: 2pyna PO3pPaxyHKOBUX MOKA3HUKI8, epyna
y3a2asibHEHUX [OKA3HUKIB, 2pyna iHmezpanbHUx MOKA3HuUKie. Y 0aHili pobomi mu
30cepedunucs auwe Ha O0eskux iHOeKcax, a came — iHOeKc Pyg’e, iHOeKc CKUBUHCbKOZO,
piseHb comamu4Ho20 300po8’a, adanmauiliHuli nomeHyiann.

3a ymosu 8rnausy He2amusHo20 YUHHUKAG «306py0HeHe ammocgepHe rnosimpsa»
iHMmeapanbHi MOKA3HUKU (piseHb comamu4yHo20 300p08°’s, iHOeKc CKUubUHCbKo2o) € binbuwi
iHhopmamueHUMU  MOPIBHAHO 3  IHWUMU MOKA3HUKaMU, MOMY WO OOHOMOMEHMHO
XApaKmepu3ytoms CKOOPOUHOBAHICMb 0ifnbHOCMI (YHKUIOHAABHUX cucmem i KopeaayiliHo

(v

noe’asaHi 3 pieHem aepobHO20 eHep2oymeopeHHsA U KUC10pod-mpaHCropmHOK CUCMEMOK
0p2aHi3My OUMUHU.

Knrovosi cnoea: KomraeKcHi NOKA3HUKU, 300poe’a Oimeli OOwiKinbHO20 BiKY, 8ruU8
YUHHUKIB 008Kisl/15, 00HO30/102iYHi 3pyWeHHs, COMamu4He 300p08’s.

MNocrtaHoBKa npobnemu. 3gopos’a Aaiteir i nignitkie y 6yab-Aakomy
CycninbCTBi Ta B OyAb-AKMX COLLIaIbHO-EKOHOMIYHUX i NONITUYHUX CUTyaLifaX €
aKTyanbHol npobnemoto cborofeHHA. 3abesneyvyeHHA 3MiUHEHHA 340pPOB’s
AUTAYOT NonynALii — oaHe i3 3aBAaHb BUPILLEHHA AKOrO MOATAE Y CBOEYACHIM
AiarHOCTULI 340P0B’A, OLiHLi MOro KiNbKOCTi Ta AKOCTI.

Ha cborogHi BWpi3HAOTL 3 TUNM MoAeNel BUBYEHHA 340pPOB’SA:
HO30/10riYHa (TpaauuiiHa); AOHO30/10riYHa AiarHOCTUKA; AiarHOCTMKA 340p0B’A
32 NPAMMMM MOKA3HUKAMMU.

TpaanLiMHO B CUCTEMI OXOPOHM 340PO0B’A 3aCTOCOBYHOTLCA T.3B. HENPAMI
MOKA3HMKM 340p0B’A: 3aXBOPHOBAHICTb, AemMorpadiyHi NOKa3HMKK, i3UYHUM
PO3BUTOK TOLLO. MpoTe BOHN 6e3yMOBHO HE MOXKYTb OXapaKTepu3yBaTH pPiBEHb
340pOB’sA.

HaykoBi gocnigrkeHHa AK BiTYM3HAHMX, TaK i 3apybiXKHMX aBTOpPIB AatOTb
niacTaBM Po3rnAgaTM 3axBOPIOBAHICTb AK OAHY 3 Popm aAanTauiMHOI peakuii
OpraHiaMmy Ha WKigAMBMA BNAMB NATONOMYHUX YNHHUKIB [3, 74; 2, 561; 5, 69; 7,
149; 9, 28; 8, 431, 11, 235; 12, 56]. NMpoTte xBopoba He BUHMKAE PaNTOBO, BiA
300poB’s  ii BiQOKpemnoe Uina Hu3Ka QYHKUIOHANbHUX CTaHIB, AKi €
NOrPAaHUYHMMM MiXK HOPMOIO Ta naTtonorieto. Ha »anb, came Len etan po3BUTKY
nepeanaTofioriyHOro  Mpouecy  3a/MWAaETbCA  No3a  yBarod  ¢axiBuiB
NPodiNakKTUYHOI NaHKKU. KNiHILMCTN 30ceperKytoTbCA HA AjarHOCTMLI M NiKyBaHHI
HO30/10ri, KONM NaTONOriA BXKe PO3BUMHYNACb | MOXe ByTM KNiHiYHO AoBeaeHa.
OTKe, BUABMEHHA MOYATKOBUX PYHKLIOHANbHUX 3pYyLUEeHb OpraHiamy (Konau e
BiACYTHi OO’EKTMBHI O3HaKM XBOPOOW) Mae OyTM MNepLloYeproBMM 3aBAAHHAM
NiKapiB-npodinakTMKiB, 30KpPeMa, Y rany3i eKo/Ior4YHOro rpoMaACcbKoro 340p0B’s.

Y cBOIO yepry, came AOHO30/10rYHI 3pyLIEeHHA € OAHUMMK 3 06’ EKTUBHUX
KpUTepIiB ekonoriyHoro Hebnarononyyus.

AHanis aKTtyanbHUX AocnigKeHb. Y [OOCNIAMEHHAX OCTaHHIX pPOKiB
HEOZHOPA30BO JAO0BEAEHWIA HEraTMBHUMA BMNANB TEXHOreHHO 3abpyaHeHoro
OOBKINAA Ha OPraHism NAWHW, WO MPOABAAETLCA B MOPYLUEHHI npouecis
apanTalii Ta MOXe NPU3BECTU A0 PO3BUTKY AOHO3010rYHUX 3MiH abo naTonorii B
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aiten [2, 561; 6, 53]. MNigrpyHTAM ANA NOYATKOBUX AOHO30M0MYHUX 3pYLUEHb €
FeTePOXPOHHICTb POpPMYyBaHHA W [O03PiBAHHA OPraHiB i CUCTEM AUTAYOrO
OpraHismy.

300poB’A, AK NEeBHMW piBeHb aAanTauiMHUX MOM/MBOCTEM OpPraHiamy,
BMilWLye B cebe MNOHATTA romeocTasy, WO pPO3rNALAETbCA AK pe3ynbTar
OIANBHOCTI  YyncenbHMX QYHKLIOHAZIbHUX CUCTEM, SAK LinboBY (PYHKLiIO
H6araTopiBHEBOro i€papxiYHOro ynpasniHHA B opraHiami. Cepen, BenUKOI
KINIbKOCTI NPAMMX IHOEKCIB, AKi 3aCTOCOBYIOTLCA 414 OLHKM AiANbHOCTI OpraHis
i CMCTeMm OpraHi3my NOriYHMM Ha Hawy AyMKy 6yno 6u Buginut Tak 6u MoBuTH
PO3PaxyHKOBI, AKi XapaKTepu3ylTb OYHKLiOHaNbHY 34aTHICTb OpraHiamy B
Me}KaX OAHIEI CUCTEMMU; y3aranbHEHI, WO XapaKTepusyrTb CKOOPAMHOBAHICTb
AiANbHOCTI NepeBa)KHO ABOX abo TPbOX CUCTEM OpraHiamy Ta iHTerpasnbHi, Wo
XapaKTepu3ylTb CKAaAHI B3aeEMO3B’A3KM 6araTtbOX CUCTEM OpraHiamy, ix
B33aEMOBMN/IMBM Ta 3/1ar04XKEHICTb AIANbHOCTI HA BULLLOMY iEpapXiYHOMY PiBHI.

Jocniaxyounm NOKa3HUKKU Ta iIHAEKCH, AKI HAaNYaCTille BUKOPMCTOBYOTbCA
B NPOQINAKTUYHINA MeaAULUNHI, MM Hamaranmca BU3HAUYUTU, AKi 3 HUX Hanbinbw
TOHKO pearyTb Ha HeraTuBHI BNAMBWU AOBKINNA, @ OTXe, AKI 3 HUX MOXHA
3aCTOCOBYBATHU B AKOCTI YYT/IMBUX iIHANKATOPIB 4OHO30/10TYHUX 3pYLUEHb.

MOKa3HUKW, WO AocnigxxyBanucs, bynn posgineHi Hamu Ha Tpu rpynu, AkKi
NeBHOKO Mipoto, BiabWBaAlOTb pi3Hi PiBHI OUIHKM [A0OHO30/0TYHMX 3MiH B
OopraHismi:

- rpyna pPoO3paxyHKOBUX IHAEKCIB, LLO XAPaAKTEepPM3YIOTb AiANbHICTL VY
MeXKax nMeBHOi (QYHKLIOHAaNbHOI CUCTEMM OpraHiasmy (cepuLeBo-CyAUHHOI,
ANXaNbHOI TOLLLO);

- rpyna ysaranbHeHuX iHOEKCIB, AKi XapaKTepu3ykTb CKOOPAMHOBAHICTb
AianbHocTi ABox i 6inbwe mopdo-GyHKUiOHAaNbHUX cucTemM (AMXanbHOI Ta
KiCTKOBO-M’5130B0Oi CMCTEM, KapAaiopecnipaToOpHOI CUCTEMM TOLLO);

- rpyna iHTerpanbHUX IHAOEKCIB, WO XapaKTepusylTb CKAaAHI
B3aEMO3B’A3KM OpraHiB i cuctem opraHiamy (comaTuyHe 340pOB’S,
afanTaluiMHWUIM NoTeHLUian TOLLO).

MerTa cTaTTi — BMX0O4A4M 3 BULLE3a3HAaYeHOro, MeToto gaHoi poboTtu byno
BM3HAYNTN 0COBNMBOCTI 3aCTOCYBAaHHA KOMMIEKCHUX MOKA3HMKIB Pi3HUX PiBHIB
NpU OUiHUi BMNAMBY AOBKINNA HAa ¢$OPMYBaHHA AOHO30/0MYHUX MOPYLUEHb
3/10pOB’s AiTeN AOLWKINbHOrO BiKY.

MeTtoau pocnipeHb. byno obctexkeHo 840 aitel cTapworo AOLWKINIbHOIO
BiKY, AKi MPOXMBaNW M BiABiAyBanM AUTAYI AOWKiINbHI 3aknagn m. Kuesa, wo
3HAXOAUNUCH Y PI3HMX EKONOMYHMX YMOBaX: 6ins BeNNKMX aBTomarictpanen («A»
30Ha), 6ina npomnianpuemcts («M» 30Ha) Ta y BiAHOCHO YNCTOMY MiKPOPaMOHI
(«Y» 30Ha). YMoBM nepebyBaHHA, BUXOBAHHSA 1 HaBYaHHA AiTen y BiAibpaHux JH3
BiANOBIAANM CaHITAPHO-TIFEHIYHMM BUMOTaM.

BuxiaHi ana poboTtn gaHi 6ynm oTpumaHi nig yac nposeaeHHs mopdo-
OYHKLUIOHANbHMX  AOCNIAXEHb CTaHy OpraHismy AWTUHU 3 BU3HAYEHHAM
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NMOKA3HMKIB AiANbHOCTI CepueBO-CYANHHOI Ta AMXaNbHOI CUCTEM OpraHiamy W
®i3NYHOro Po3BUTKY AUTUHM, AKI AONOBHIOBANMUCA SAHUMU MeANYHUX OTNAAiB
Ta MNpPOMyCKiB i3 NpuMBOA4Y 3axBOPHOBaAHb, WO BHOCUAUCL Y CReLiasibHO
po3pobneHy «KapTy BMBYEHHA 340poB’A Aiten». [JO KOropTM AOCANIAMKEHHA
BKOYA/INCA BMKJ/IIOYHO AiTU, PE3UCTEHTHI A0 FOCTPUX pPecnipaTopHUX iHpeKL,in
aiten (rpynun IA i 16) [10, 125].

OKpim TOro BpaxoByBanMCA faHi NMCbMOBOrO ONUTYBaHHA BATbKIB 3rigAHO
po3pobneHoi «AHKeTM ana 6aTbKiB», A0 SAKOI BXOAMAW 3anNUTaHHA LWOAO
PO3BUTKY Ta CTaHy 340POB’A ANTUHM Ha PaAHHIX eTanax OHToreHesy Ta Cnocoby
iX *uTTa. Ans gocnigykeHb 6yan BigibpaHi Aith, ki (3rigHO AaHUX aHKETYBaHHA
ix 6aTbKiB) NPOXMBaANM B 3a40Bi/IbHNX YMOBaAX, Mannu HEOOTAXKEHMUN aHAMHE3,
HapoAunuca Big, 340poBMX 6aTbkiB, TOOTO BRAMB MeAUKO-OIONOFYHUX i
COLiaNIbHMX YNHHMKIB Ha POPMYBaAHHA iX 340p0B’s ByB BiACYTHIM.

®PyHKUIOHANbHI pe3epBM OpraHiamy AiTen OuiHOBaAMCA Ha NiaCcTaBi
PO3PaxyHKOBUX MOKa3HMKIB. OuiHKA AiANbHOCTI cepueBO-CYAUHHOI CUCTEMM
nposoaunaca 3a Aonomorotd npobu MapTiHe-KyweneBCcbKOro; OLiHKa
AIANBHOCTI  AMXANbHOI CUCTEMM NPOBOAMANACA LINAXOM  CRiPOMETPUYHMX
AOCNiAXeHb; BM3HAYa/IMCb AHTPOMOMETPUYHI NMOKa3HMKKM (3picT, Bara, obcar
rPYAHOI KNITKKN); ANHAMOMETPis 060X KucTel pyK. Ha OCHOBI OTPUMAHUX AaHUX
6ynn obuuncneni iHaeKcn, Aki bynn 6a30BMMUM ANA PO3PaXyHKY iHTErpanbHUX
NOKA3HMUKIB (30Kpema, piBHA COMATUYHOTO 340P0B’ ).

Yci maTepianu 3soa4nAUCA «HA 0A4HY 0CObY».

Buknapg ocHOBHOro martepiany. OUiHKa CcTaHy 380poB’s  Aiten
npoBoAunacA Hamum 3a 6baraTtbMma NPAMUMM NOKA3HMKAMM Ta iHAEKCAMM, NpOTe
B AaHin nyb6nikauii muM 30cepeannncs Ha aHanidi  AeKkiNbkox HanbinbL
nownpeHnx y npodinakTUYHIN mMeauUMHI NOKa3HWKax — iHaekcax Pyd’e i
CKMBMHCbKOro, aganTauiiHOMy MoOTeHUuiani, PiBHIi COMATM4YHOro 340pPOB’S.
KoXeH i3 HaBegeHUX IHAOEKCIB XapaKTepu3ye 31aroAXeHicTb AiAnbHOCTI
GYHKLiOHaNbHUX CUCTEM OpPraHi3aMy Ha NEBHOMY iEpPapXiYHOMY PiBHi.

AHanisa crtaHy 340poB’A AiTelt 3a MNeplow rpynot MNOKasHUKIB, SKi
XapaKTepum3yloTb NeBHY QYHKLOHaNbHY cuctemy opraHiamy (iHaekc Pyd’e — IP)
[,03BO/IMB BCTAHOBUTU TaKe: BMABJIEHI HMU3bKIi PiBHI A4AHOTO iHAEKCY NPAKTUYHO
B KOXXHOI N'ATOI AUTUHM CTapLLIOro AOLWKiNbHOrO BiKy. [TMTOMa Bara AOLWKINbHAT
3 BUCOKMMMU PIBHAMMW AaHOrO iHAEeKCy BuABAeHa nvwe B 40 % obcTexeHunx.

YpaxoBytoun 3Ha4YHUI BHECOK Yy GOPMYBaHHA 340POB’A TaKOro YMHHUKY
AK «CMocib »XUTTA», BaXXAMBUM, Ha Hawy AYMKY, OYN0 OLiHUTK CTyNiHb PYXOBOI
aKTUBHOCTI AOLWWKINbHAT i perynspHocTi PisMUYHMX HaBaHTaXKeHb y OroaxKeTi ix
BiNbHOro 4acy. BcTaHOBAEHO, WO y X/A0NUiB, AKI MalOTb peryaapHi ¢isnyHi
HaBaHTa*KEHHA, MMTOMA YacTKa ocib i3 BUCOKMMU N cepeaHiMMN NOKa3sHUKamu IP
nepesuwysana 70,0 %; a y agis4yat — mamke 50,0 %. BuAsneHi nesHi craTesi
PO36iXKHOCTI — YacTKa XN10MNLiB i3 BUCOKMMM NOKas3HUKamu IP byna goctoBipHO
BULLLOIO MOPIBHAHO 3 AgiBY4aTamMu.

131



[legaroriuni Hayku: Teopis, icTopis, iHHOBauilHi TexHoJiorii, 2016, Ne 3 (57)

OuiHKa IP 3aneXHo Bif, 30H cnocTepeXeHHA NoKa3ana, Wo YacTKa aiten i3
HU3bKMMM PIBHAMM AaHOro iHAeKcy byna suwoto B [1H3, po3TawoBaHux 6ins
NPOMAiANPUEMCTB | aBTOmaricTpanen (puc. 1). a y BIAHOCHO YWUCTUX
MiKpopanoHax NUTOMa Bara AiTel i3 HU3bKMMKM NOKasHUKamu [P byna
HaMHWKYoK. YacTKa AiByaT i3 HU3bKUMM piBHAMM IP Byna 3HAYHO BULLOLO
NOPIBHAHO 3 X/IONULAMM.
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Puc. 1 Po3nogin piter AH3 pi3HUX 30H CrnocTepeXkeHHA 33 iHAEKCOM
Pyd’e

OT)Ke, aHani3 cTaHy 340poB’A Aited paHoro Biky 3a IP pgo3BonuB
BCTAHOBMUTU TaKe: HU3bKi BUXiAHI 3HAYEHHA AAHOro iHAEeKCY, WO CBigYMTb NPOo
HEeAOCTAaTHIO TPEHOBAHICTb CepUEBO-CYAMHHOI CUCTEMMU IX OPraHiamy; He3HauHi
No4yaTKoBi QYHKLIOHANbHI 3pyWEeHHA AiANbHOCTI CepueBO-CYAUMHHOI CUCTEMU
OpraHiamy AoWKinbHAT y [H3, po3TaloBaHUX HAa TEXHOreHHO 3abpyaHeHux
Teputopiax, AKi, WMoBipHO, O6yayTb noranbnioBatuca 3a ymoBu bHinbLu
TPMBANOro M iHTEHCUMBHOIO BNAMBY AAHOIMO YNHHMKA.

Cepen, Apyroi rpynu iHAEKCiB BaXnmBum Oyno OUIHWMTM BianoBigHY
peakKuito opraHiamy 3a iHaekcom CkubuHcbkoro (IC), AKMIA xapakTepusye
OYHKUiOHaNbHI  MOXAMBOCTI  KapaiopecnipaTOpHOi  cucTemMM,  aepobHi
MNOTYXHOCTi OpPraHiamy, a TAKOX CTIMKICTb A0 rinoKcii. B 0OCHOBY poO3paxyHKy
AAHOro iHAEKCYy NOKNageHe CniBBiAHOLWEHHA YUTTEBOI EMHOCTI NereHb, 4ac
3aTPUMKM AMXAHHA Ha BAMXY Ta YaCTOTA CepLEeBUX CKOPOYEHb. Y CBOIO yepry,
3MiH@ 3HaYeHb MKUTTEBOI EMKOCTI NereHb i HWU3KY iHWWX MOKA3HUKIB PYHKLUi
30BHIWIHbOMO  AWXaHHA  TPAAMLIMHO  BWKOPMUCTOBYETbCA AK  iHOMKATOP
eKonoriyHoro Hebnarononyuus.

BctaHoBneHO, w0 6inbliicTb 0GCTEXEHUX AiTer Mann He3adoBiNbHi
MOKa3HWKN OAHOro iHAEKCY, WO CBiA4YNTb NpOo NeBHMN aucbanaHc GyHKUiM ix
KapAiopecnipaTopHoi cuctemun. Jinwe KoxHa pecAaTa AWTUHaA Mana paobpi
NOKa3HMKK No iHaeKcy CKNOMHCBKOrO.
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YacTKa pitel i3 He3a40BiIbHUMKM NoKasHUKamu no |C («He3aa0BiNbHO»
«ay*ke noraHo») 6yna A0CTOBIPHO BULLOK B AiTei, AKi Biasigysann [H3,
PO3TallOBaHi Ha TepuTopiax, Npwunernnx [0 asTomarictpanen (puc. 2).
IMOBipHO, Ue NOB’A3aHO 3 TMM, WO nNepecyBHi A)xepena 3abpyaHeHHA
aTmocdepHOoro nNosiTpA (aBTOTPAHCNOPT) BUXOAATb Ha NepLle Micue, BHACNig0K
3HMXKEHHA MNOTYXXHOCTEM BUPOOHWMLTBA NPOMUCNOBMX Mignpuemcts. Lle,
MMOBIPHO, MOACHIOE i 3HAYHY YaACTKy AiTeN 3 «3a40BiNAbHUMMUY» 1 «406pUMNY
nokasHukamu ICy [1H3 Ha TepuUTopiax, npuaernmx 4o NPoMmnianpuUeEMCTB.
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Oyxe noraHo He3aJ0BiNbHO 3a[0BiNbHO nobpe

Puc. 2. Po3noain pAiten AOWKINbHOrO BiKY 33 MOKA3HMKaMM iHAEKCY
CKMBWHCBKOTO (3 ypaxyBaHHAM 30H CNOCTEPEIKEHHA)

CTOCOBHO cTaTeBUX P0o3biKHOCTEN BCTaHOBAEHO, Wo B [H3, npuneramnx
A0 nNpomnignpueEMCTB, MUTOMA Bara Xaonuis i3 nokasHukamu no |IC
«He3aaoBiNnbHO» Oyna mailike B 6 pasiB BULWOMO, HiXK y AaisyaT (p<0,05).
OaHOYacHO, YacTKa AiByaT i3 MOKa3HMKamu «ay»Ke noraHo» no IC 6yna Ha
24,0 % BULLOIO HA AAHUX TEPUTOPIAX CNOCTEPEXKEHHSA.

OTKe, 3HUXKEHI NOKA3HMKM AAHOrO iHAEKCY CBiAYaTb NPO MOro YyTAMBICTb
woao BNAMBY «3abpygHeHOro atMocpepHOro noBiTPA», WO MPOABAAETLCA Y
ancbanaHci 4ianbHOCTI KapaiopecnipaTopHOi CUCTEMM AiTEN.

lpyna iHTerpanbHMUX iHAEKciB (comaTMyHe 340poB’a, aganTauinHUi
noTteHujian)

«PiBEHb COMATM4YHOro 3A0pPOB’A» € IHTErpajsibHUM MOKA3HUKOM i
6a3yeTbcaA Ha Komnaekci Mopdo-PpyHKUioHanbHUX iHAeKciB [1, 98], ski
Hacamnepes, BM3HAYalOTb CTaH KUCHEBO-TPAHCNOPTHOI CUCTEMWU OpPraHiamy Ta
aepobHy 3aaTHICTb iIHAMBIAA.

AHaniz po3noAainy Aiten CTapworo AOWKINbHOIO BiKY 3a pPiBHAMM
comaTuyHoro 3a0poB’a (C3) nokasas wWo Auwe KoxkHa 10 ANTUHA Mana BUCOKI
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piBHi C3 (puc. 3). Maitxke NoNoBUHA OOCTEXKEHMX HE3aNIeXKHO Bif, cTaTi maaum
HW3bKi PiBHI COMATMYHOrO 340p0OB’A.
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Puc. 3. Po3nogain aiten pisHoi cTaTi 32 PiBHSAMMU COMaTUYHOTO 340P0B’ S

YpaxoBytouM €KONOriYHi YMOBU A0BKIiNNSA BCTAHOBAEHO, LLLO YacTKa AiTeMn
3 HM3bKMM piBHem C3 byna AocToBipHO BUWaA B Aiten i3 [AH3, npuneramx ao
€KOI0rYHO 3abpyaHeHUX TepuTopin. NMnToma Bara aiten i3 BUCOKMM piBHem C3
Ha AaHWX TepUToPiAX HaBMakn byna HaMHWKYa 1 cTaHoBMAa 8,5 %.

AHaniz po3noainy Aiten 3a CTATTO MNOKas3aB, WO YacTKa AiByaT i3
HMU3bKMMK piBHAMM C3 Byna BULLA NOPIBHAHO 3 XONUAMM AK Ha 3abpyaAHEHUX
(TepuTopii 6ina aBTOMarictpanei), TaK i Ha BiAHOCHO YMCTUX TEPUTOPIAX, LWLO
NEeBHO MIPHOO CBIAYNTL NPO 3HUMKEHI pe3epPBHI MOMKAMBOCTI OpraHiamy aisyat
OOLWKINbHOrO BiKY.

ApanTauiiHMM noTteHuian. AaanTauiiHi MOXAINBOCTI OpraHiamy Ta Moro
30aTHICTb A0 piBHOBArM 3 HaBKOJMWHIM cepegoBuWemM € OAHIED 3
dbyHOAMEHTaNbHUX BNACTUBOCTEM KMBOI cuctemn. OTKe, aganTauiiHUM
NOTeHLUial MOXKHA PO3rNAA4aTh AK iHTerpasbHy AMHAMIYHY XapaKTEPUCTUKY, AKa
€ OCHOBOW 340pOB’A NOAMHU. AganTauiiHWIA pe3epB — Le BeAMYMHA
(MOKa3HUK), B Mexax AKOro MOX/IMBI MO3UTMBHI 3pYLIEHHS W noganblia
aganTauia opraHiamy A0 Aji TUX YM iHWKUX YMHHUKIB. PiBeHb 3a40poB’s, To6To
NiATPUMKA A0CTATHIX aganTauinHO-NPUCTOCYBAZIbHUX MOXKAMBOCTEN 3aNE€XKUTb
BiA GYHKUiOHaNbHUX pe3epBiB opraHiamy [4, 45].

Po3nogin obcTerkeHMx NoKasas, WO NUTOMa Bara AiTen 3i CnpuATANBUM
piBHEM aganTauinHoOro noteHuiany 6yna gomiHytodow i ctaHoBmna 83,5 %.
MpaKTMYHO KOXHA LWOCTa AMTMHA He3a/eXXHO Big CTaTi Mana nepeHanpyry
afanTauinHMX MEXaHi3MiB, WO € AYXKe BAXK/MBUM 3 TOYKWU 30pYy AiarHOCTUKM
AO0HO30N0rYHMX 3pyleHb. CTaH nepeHanpyru CeigyunuTb Npo nesHun gediunt
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GYHKLiOHaNbHMX pe3epBiB 3a YMOBW [OCATHEHHA PIBHOBArn 3 HABKOJIULIHIM
cepefloBULLEM, AKE XapaKTepM3YETbCA 3CYBOM BereTaTMBHOI piBHOBaruM B Oik
nepeBarn afpeHepriyHMx mexaHiamie. [JaHMM CTaH O3HaAYa€E nNigBULLEHY
YYTAMBICTb OPraHiamy A0 BNAMBY OyAb-AKUX YMHHUKIB A0BKiNAA. OCKiNbKy,
TAaKUMA CTaH OpPraHi3aMy HIYMM KAiIHIYHO cebe He nposBAAE, MOXAMBUMK
HEMOMITHUMN Nepexis Pe3epBHUX MOMKAMBOCTEM HA HE3aJ0BibHUIA pPiBEHD.
BogHouac, cnpuATINBUM € BiACYTHICTb YaCTKWU AiTeN i3 He3a40BiIIbHUM pPiBHEM
Al, WO roBOpwUTb NpPO CTiMKICTb aAanTaLiMHO-NPUCTOCYBA/IbHUX pe3epBiB
OpraHiamy AaHoi rpynu aitemn.

Po3nogin obcTtexeHnx Aiten 3a piBHAMM All 3 ypaxyBaHHAM 30H
CnocTepeXXeHHA He BUABUB CYTTEBUX BiAXUNEHD.

OT)Ke, HaMM He BUABNIEHO HEraTMBHOIO BMMBY YMHHMKA «3abpyaHeHe
aTmocdepHe NoBiTPA» Ha GOPMYBaAHHA PiBHIB afanTaLiMHOro NOTeHUiany Aaiten
AAHOrO BIKYy.

BUCHOBKM Ta nepcnekKTUMBM NOAANbLUMX HAYKOBUX PO3BiAOK. TaKMm
YWMHOM, BUXiAHI MOKA3HWKM CTaHy OYHKUIOHAAbHMX CUCTEM  OpraHismy
6inbLOCTi AiTen cTaplworo AOWKINBHOIO BiKY € HU3bKMMW HEe3a/1eXKHO Big, CTaTi,
O € NiIArPYHTAM A8 PO3BUTKY AOHO30/10TIYHUX | NpemMopbigHUX 3MiH y CTaHi ix
310p0B’A.

3a ymOBM BMNAMBY HEraTMBHOrO 4YMHHWKA «3abpygHeHe aTtmocdepHe
NOBITPA» iHTEerpanbHi MOKa3HMKM (pPiBEHb COMATMYHOrO 340pPOB’A, IHAEKC
CKMBWMHCbKOro) € iHGOPMATMBHIWLMMW 3@ iHWI MNOKAa3HWKKW, TOMY L0
OAHOMOMEHTHO XapaKTepu3ylTb CKOOPAMHOBAHICTb AIANBHOCTI AEKiNbKOX
dYHKUiOHanbHUX cuctem  (30Kpema, KapaiopecnipaTopHoi cuctemu) Ta
KopenAuinHo noB’A3aHi 3 piBHAMW aepobHOro eHeproyTBOPEHHA, a BiATaK,
KMCNOPOA-TPAHCNOPTHOK CUCTEMOIO OPraHismy AUTUHW.

Y noganblloMy MepPCneKkTUBHOK € pPOo3pobKa HOBUX iHTErpanbHUX
MOKa3HMUKIB, AKi A03BONATb WBUAKO M iIHOGOPMATUBHO BUABATU NOYATKOBI peaKLii
OpraHi3amy Ha HeraTtuMeBHi BM/AMBM AOBKINNA Ha AOHO30N0MYHOMY pPiBHI, WO €
BA*K/IMBMM HANPAMOM Yy BUpiLLeHHI npobnem 36epekeHHA 340p0B’A AiTel.
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PE3IOME
DobpaHckaa O., PygHuukasa 0., CKouko T., lWeBuyk K. Ocob6eHHOCTM NpUMeHeHUs
KOMMJIEKCHbIX NMOKa3aTenel pasHbiX YpOBHEN NPU OLEHKE BO3AENCTBMA OKPYKAIOLLEN cpesbl
Ha ¢$OpMMpPOBAHME [AOHO30/I0TMYECKUX HAPYLUEHUA 340POBbA AeTel  [OLWKONbHOro
BO3pacTa.

Ha cezodHAwHUl OeHb paszauyarom 3 muna moodeneli u3y4eHus 300P08bA:
HO30s102uU4ecKaa (MpaduyuoHHas), OO0HO307102U4MECKaA Ouad2HOCMUKA; OUA2HOCMUKQA
300p08bA MO MNPAMbIM nokazamenam. TpaduyuoHHO 8 cucmeme 30PaBOOXPAHeHUsA
ucrnionedyromca M. H.  HemnpsAMmble  rnokazamenu  300poses:  3abosnesaemocme,
demoepagpuyeckue nokasamesu, ghusuyeckoe pasumeue.

Llenb pabomei — onpedesums ocobeHHOCMU npuMeHeHUA KOMI/IeKCHbIX nokazamesnel
pa3sHeIx yposHel rpu oyeHKe 8aUAHUA haKmopos oKkpyxcarouweli cpedobl Ha hOpPMUPOBaAHUE
00HO30s102u4ecKuUX HapyweHuli 300posbs 0emeli 00WKObHO20 803paACMA.

Pesynemamel. [lpu e8030elicmeuu He2amueHo20 (aKmMopa  «3a2pA3HeHHbIl
ammocgepHbili 8030yx» UHMezpanbHble Nokazamesnu Aseaaomca 6onee UHGHoOPMamMuUBHbIMU
M0 CPABHEHUI C Opy2UMU 1OKA3aMeNAMU, MOMoMy Ymo 0OHOMOMEHMHO XApPaKmepu3syom
CKOOPOUHUPOBAHHOCMb 0eamenbHoCMu (YHKYUOHAAbHbIX Ccucmem U KoppeasayuoHHO
CB8A30HbI C ypOBHEM a3p0b6HO20 3HEP200bPA308AHUSA U KUCMOPOO-mpaHcrnopmHol cucmemoli
opaaHu3ma pebeHKa.

lepcnekmusHbiMm 8 OanbHeliwem A8asemca paspabomKa HOBbIX UHMe2PasibHbIX
rnokaszamesneti, No380aAAOWUX 8bIA8/1AMb UBMEHEHUS HA O0HO30/102U4ECKOM YPOBHE, YMmo
A8/1€MCcA 8AMHCHbIM HANpasaeHUem 8 pelleHUU 80rpocos CoxpaHeHuUs 300posbs demel.

Knioyesble cnoea: KomraekcHole MoKadamesnu, 300possbe Oemeli OOWKO/bHO20
so3pacma, enusHue akmopos okKpyxaruieli cpedsl, O0OHO30702U4eCcKUe cosueu,
comamuyeckoe 300posbe.
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SUMMARY

Dobrianska O., Rudnytska O., Skochko T., Shevchuk K. The peculiarities of using
integrated indicators of different levels for the estimation of the influence of environment
on the formation of prenosological health disorders of preschool children.

There are 3 types of models of the estimation of health: nosological (traditional),
prenosological diagnostics, health diagnostics according to direct indexes. Indirect indexes of
health are usually used in a health protection system: morbidity, demographic indexes and
physical development. The clinical specialists focus on the diagnostics and treatment of the
diseases. The prenosological changes of the organism are the main subject for the estimation for
the preventive medicine specialists (especially the specialists of the ecological public health). The
prenosological changes are the objective criteria of environmental pollution.

The objective of the article is to reveal the peculiarities of using complex indexes of
different levels for the estimation of the influence of environment on the formation of
prenosological health disorders of preschool children.

Methods. Morpho-functional, sociological, mathematic methods are used by the authors.

Results. All indexes using in preventive medicine were divided into 3 groups: 1) a
group of account indexes (to characterize one functional system); 2) a group of total indexes
(to characterize two or three systems); 3) a group of integrated indexes (to characterize the
complex interactions of many systems of the body and their consent) by the authors. We
concentrated only on the three most popular in preventive medicine indexes such as index
Rufie, Skibinskij’s index, a level of somatic health, adaptive potential.

It was revealed that the majority of surveyed children had insufficient levels of SI. It
means that the imbalance of the function of cardiorespiratory system. Only one of ten
children had good levels of this index. The percentage of children with low level of IS was
statistically significant in the kindergartens located near highways.

The percentage of children with low level of somatic health was higher in the
kindergarten located near environmental pollution areas (mostly near highways).

The low levels of health on all indexes of the functional systems of the organism of
preschool children were determined. It is revealed that integrated indexes (Skibinskij’s index, a
level of somatic health) are more informative in comparison with other indexes because they
characterize the coordination of all functional systems. Also this type of indexes connects with
the level of aerobic energy consumption and oxygen-transport system of children’s organism.

Conclusions. The integrated indexes are more informative on the influence of the
environment’s pollution. The elaboration of new integrated indexes for revealing
prenosological changes of the organism is perspective direction for the solving the problem
of the children’s health save and promotion.

Key words: complex indexes, health of preschool children, environmental influence,
prenosological changes, somatic health.
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