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BBEJIAEHHUE

ApTepuanbHas TUIEPTEH3Us SIBISETCS CEPhE3HOM MPOOIEeMOIl CHUCTEMBbI
3IpaBOOXpaHeHUs BO BceM wmupe. OCIOXKHEHUS, CBSI3aHHBIE C apTepUAIbHOU
TUNIEPTEH3UEH,  ABIAIOTCS  BEOyIIEHM  MPUYMHOW  HETPYIOCIOCOOHOCTH,
WHBAIMIM3AUM W CMEPTHOCTH Oombiiod gonu Hacenenus [31, 55]. Tlo
pe3ynbraram HCCIIEOBAHUS «ONUIEMHUOIOLUS CEPIEYHO-COCYAUCTHIX
3abosneBannii B peruoHax Poccuiickoit Deaepariuny» TaHHOW MATOJOTHEHN CTpajiaeT
30-45 % B3pocCIIOro HaceneHus, MPEUMYIIECTBEHHO MYXYUH. B mocneqnee Bpems
B CTPYKType OOJBHBIX apTepUaTbHOM THUMEPTEH3MEH OTMEUeHa TEHACHIUS K
YBEIUYEHHUIO JTOJIM JUI MoJiojioro Bo3pacta ot 18 no 30 ser (ot 3,4 % mo 40,7 %)
[4, 8].

Opnoii u3 0coObix ¢GopM  apTepUallbHOW TUNEPTEH3UU  SIBISETCS
MackupoBaHasi ¢popMa (CHHOHUMBI: «aMOyJIaTOpHAs, «CKPBITas» TUIEPTEH3US) —
¢dbopMa runepTeH3nn, 0COOCHHOCTHIO KOTOPOH SIBIISICTCS PETUCTPALUS HOPMATHHBIX
nokasareneil «o(QpUCHOro» M TMOBBIIIEHHOTO CYTOYHOTO YPOBHS apTEpHAILHOTO
napneHus [2]. InutenbHoe 0€CCUMITOMHOE TEUCHUE JAHHOU (POPMBI COTPSKEHO C
BBICOKUM PHUCKOM CYyOKJIIMHMYECKOTO TTOPAKEHHUSI OPTaHOB MUIIICHEH U MEPEX0/IoM B
ycToiuuByto ¢hopMy runepronuu [75, 149].

PacnipocTpaHeHHOCTh MACKMPOBAHHOW apTEPUAIBHON THUNEPTEH3UHM CpPEan
JIMI MOJIOZIOTO BO3pacTa BapbUpyeT B IIMPOKOM Juaria3oHe u coctasisier otT 4,4 %
10 52 % [18, 149]. U3BecTHO, yTO (haKTOpamMHu pUCKA Pa3BUTHsI MACKUPOBAHHOMU
apTepuaIbHON TUIIEPTCH3UU SBIAIOTCS Takue (PaKTophbl, KaK MOJIOMOW BO3PACT,
MYKCKOM 101, (PU3NYECKH M TMCUXOAIMOIMOHAIBHBIA CTpPEcC. YUHWThIBas 3TO,
npoeCCUOHAIIBHBIX  CIIOPTCMEHOB  MOXKHO OTHECTM K  KaTeropuud  JIuIl
MOBBIIIEHHOTO PUCKA [0 Pa3BUTHUIO TaHHOW naronoruu [31, 66].

JlearenbHOCTh  MPO(ECCHOHATBHBIX  CIIOPTCMEHOB  CONpsDKeHa ¢
Ype3MEepHbIMU (PU3HYECKUMU Harpy3kamu. VccienoBanusi B 00J1acTh CIIOPTUBHOM
MEIUIAHBl  MOKAa3aJM, YTO HWHTCHCHUBHBIE CHUCTEMATMUECKUE  HALNY3KU,

IMPCBLIIIAIOIIHEC (bYHKIII/IOHaHBHBIG BO3MOXHOCTH OpraHusmMa CIIOPTCMCHA, MOT'YT



MPUBOJUTH K HapylieHusiM mnpoiecca agantauuu [34, 59, 139]. Jle3ananranus
HEPEJIKO BEJET K PA3BUTHIO IPEANATOJOTHYECKUX M MATOJIOTHYECKUX MU3MEHEHUN
CO CTOPOHBI OPTAHOB U CUCTEM, B YACTHOCTH, KapJMOPECIIUPATOPHOM cucTemsl [21,
51].

PacnipocTpaHeHHOCTP MACKMPOBAHHOW APTEPUANIBHOM TUIIEPTEH3UU CpEau
CIIOPTCMEHOB, IO JAHHBIM OTEUYECTBEHHBIX M 3apyOEKHBIX HCTOYHHUKOB,
cocranysieT oT 4 10 58 % [5, 31, 44].

N3ydyeHne mNaTOreHETMUECKUX MEXAaHMW3MOB aJalTallMi OpraHu3Ma K
CUCTEMATHYECKUM (U3MYECKUM Harpy3kam BBICOKOM HMHTEHCHUBHOCTH J1a€T
BO3MOXHOCTb OIICHUTH aJallTUBHYIO CTPYKTYpPHO-(DYHKIIMOHAIBHYIO MEPECTPOUKY
CEpIIEYHO-COCYAUCTOM  CHUCTEMbl y  TPO(PECCHOHANBHBIX  CHOPTCMEHOB.
Hapymienne rpanun (QuU3HONIOrM4ECKOM HOPMBI IO3BOJSET JAMArHOCTUPOBATH
pa3BUTHE MPEANATOIOTMUYECKUX U MATOJIOTHYECKUX U3MEHEHUN Ha PaHHUX 3Tarnax
[5, 57, 60]. OnHMM W3 paHHUX CHUMIOTOMOB HAPYUIEHWs aJalTalliM SBISETCA
[aToJIOTUYECKas peakius apTepHalbHOTO JaBJCHHS B OTBET Ha (U3UYECKYIO
HArpy3Ky, KOTOpas, KaK HW3BECTHO, IIOKa3ajia BBICOKYIO MPOTHOCTHYECKYIO
3HAYMMOCTh PAa3BUTUSA aAPTEPUATIBHOM THUMNEPTEH3UH Y CIOPTCMEHOB IOCIe
3aBEpUICHUs CIIOPTUBHOU Kapbepbl [84].

Paznuuus BBIpAXKEHHOCTH CTPYKTYPHO-(QDYHKIIMOHAJIBHBIX HW3MEHEHHH W
pa3BUTHs apTEpUATBHON THIIEPTEH3UH Y CIIOPTCMEHOB CO CXOXXHM CIOPTHUBHBIM
CTaXEM U HAMPABICHHOCTHIO TPEHUPOBOUYHBIX HArPy30K JAlOT OCHOBAHHME JAYMAaTh
O  3HAaUYMMOM  BKJAJ€  MHAMBUAYAJbHO-TUIOJIOTHYECKUX  OCOOEHHOCTEN
CIIOPTCMEHA, KOTOPBIE, B CBOIO OYEPE/b, BO MHOI'OM OIPENEISAIOTCS TEHETHUYECKUM
nosmmopduzmom [137, 143].

CeronHsi HauOoJee NMEepCleKTUBHBIM HAIIPABICHUEM NMPU3HAH F€HETUYECKHUM
aHaJIU3 T€HOB, ACCOLIMMPOBAHHBIX C PA3BUTHUEM APTEPUAIBHON TMIIEPTEH3UU. DTO
HAIpPAaBJICHUE TO3BOJISET YAYUYIIUTh BBISABICHUE JIUI[ TPYNIbl pUCKa JJIi paHHEH
JMArHOCTUKU W TpOQUIaKTUKU JaHHoro 3aboneBanus [48, 156]. B macrosmee

BpCMA HauoOoee HN3YYCHHBIMU I'CHAMHU, ACCOLIMHMPOBAHHBIMU C BBICOKHUM PHCKOM



pa3BUTUSI  JAHHOW  MATOJIOTMW,  MPU3HAHBl  TEHbI,  BIUAIONIME  HaA
PEHUHAHTHOTEeH3MHAJIbI0CcTepoHOBYIO cuctemy (PAAC) [23, 41].

Takum 006pa3zom, MaCKUPOBAHHAs apTepUajbHasi TUIIEPTEH3US MPEICTABISAET
coboii ocolyro ¢GopMy TUIIEPTOHUH, C JJIUTEITLHBIM O€CCUMITOMHBIM TEUEHUEM U
MOPAXKEHUEM OpraHoB-mulieHel. Hu3kas BbIABISIEMOCTh U OCBEOMIIEHHOCTb JIUII,
CTPAAAOIMX MACKUPOBAHHOU apTEPUATBHOU TUIIEPTOHUEN, OTCYTCTBUE JICUEHUS U
KOppeKInu o0pa3a >KU3HU TMOBBINIAET PUCK PA3BUTHS yCTOWYMBON TUNEPTOHUU U
Pa3BUTHS  CEPIEYHO-COCYAMCTBIX  ocliokHeHuit.  Ilostomy — pa3paborka
JMAarHOCTUYECKUX KPUTEPUEB MACKUPOBAHHOW apTepUaibHOW TUMEPTEH3UU Y
cnoprcMeHoB B PecniyOnuke Caxa (SIKyTusi) ©MEeT BayKHOE MPUKIIATHOE 3HAUYCHNE

[17, 31, 114].

Crenenb pa3pad0TaHHOCTH TeMbI JUCCEPTALMHU

[IpoBenen  aHanu3  OTEYECTBEHHOM W 3apyOeXHOW  JIUTEPATYpHI,
MOCBSIIEHHON M3YYEHHUIO PACIpPOCTPAHEHHOCTH, OCOOCHHOCTSIM MAaCKHPOBAHHOW
apTepUAIbHON TMIIEPTEH3UU Y CIIOPTCMEHOB.

Ha cerogusmnuii neHb HET €AMHOIO MHEHHUS O YacTOTE€ MAaCKUPOBAHHOMU
apTepUaIbHOM  TUIEPTEH3UM Yy  CIOPTCMEHOB IO  CPaBHEHUIO  C
OOIIETIOMYJISIITUOHHBIM YPOBHEM. JTO MOXET OOBSCHSITHCA PSAAOM NpuuuH. Bo-
MEPBBIX, OCTPO CTOUT MpoOIeMa HEJOCTATOYHON TUATHOCTUKH JAHHOW MaTOJIOTHUN
y cnopTcMeHoB. Tak, ecTh JaHHBIE, 4yTO Oosiee 22 % CHOPTCMEHOB TPEHUPYIOTCH,
HE KOHTPOJHUPYS YpPOBEHb apTepUaIbHOrO JAaBieHHs [5]. Bo-BTophiX, naxe
IIPOBEJICHHOE M3MEPECHHE YPOBHS «O(MHCHOTO» apTePUATHLHOTO JABJICHHUS MOXKET
OBITh HEAOCTATOYHO MH(GOPMATUBHBIM BBHU]Y aalTAIIMOHHBIX U3MEHEHUH Ha (hOHE
CIIOPTUBHOM JIEATEIbBHOCTH, B YAaCTHOCTH, THUIOTOHHUS B IIOKOE CIOCOOHA
«MacCKHpOBaTh» HaJMUUE apTepHalbHON TUNEepTeH3ud. B HacTosiiee Bpems
HauOosiee WH(POPMATUBHBIM METOJOM HCCJICIOBaHUS SIBISIETCS TPOBEACHUE
CYTOYHOTO MOHHUTOPHUPOBAHHS apPTEPUATLHOTO JaBICHUS B aMOYJIaTOPHBIX

YCIIOBUSIX U TIPOBEJIEHUE TTPOOKI ¢ Pu3nueckoil Harpy3koi [5, 41].



HecoMHeHHO, YTO HanpaBI€HHOCTh TPEHUPOBOYHOM JEATEIbHOCTH BHOCHUT
BECOMBbI BKJaJ B (OpPMUPOBAHUE aJANTALMOHHBIX IEPECTPOEK OpraHu3zMa
CIIOPTCMEHOB, B TOM YHCJI€ M Ha PEAKIHUIO apTepUaIbHOro JaBJICHHUS B OTBET Ha
UHTeHCUBHBIE (u3nmveckue Harpysku [51, 115]. U3BecTHO, uTO aprepuanbHas
TUNEPTEH3UST BBIABIACTCS KaK B BHJAX CHOPTa C BBICOKOMHTEHCHBHBIMU
CTaTUYECKUMHU, TaK M BBICOKOMHTEHCHBHBIMM JIUHAMUYECKHUMH Harpy3kamu. B
UCCIIEIOBAHUAX, IJI€ MPHUHSUIA Y4YacTUE CIOPTCMEHBI, TPEHUPYIOLIUE TAKOE
KaueCTBO, KaK «CWUJIa», apTepualibHas TUNEpPTeH3usi BbIsiBIeHA Y 36,5 %
CIIOPTCMEHOB C HOPMAJIbHBIM YPOBHEM «O(HCHOI0» apTepUasbHOIO JABJICHUS
[62]. Cpenu ciOpTCMEHOB IUKIMYECKUX BUJIOB CIIOPTA YacTOTa MAacCKHUPOBAHHOM
apTepualIbHON runeprensun cocrasisieT 23,5 % [77, 80].

[locTossHHAsE ~akTUBaLMS CUMIATOAJPEHATIOBOM  CUCTEMBI, IPUCYILIAs
IIPEICOPEBHOBATEIBHOMY CTPECCY y CIIOPTCMEHOR, IPUBOAMT K YBEIUYCHUIO
YacTOThl CEPACYHBIX COKPAIIECHUW U MOBBIIIEHUIO apTepUaIbHOrO JaBJIEHUS, YTO
JieNlaeT TCUXOAMOLMOHAIBHOE HaNpsDKEHHWE HE3aBUCUMBIM  (DaKTOPOM  pHUCKa
Pa3BUTHUSI CEPJICIHO-COCYAUCTHIX 3aboneBanumii [71].

bonbiuoii BKJIaJ BHOCUT HACIEACTBEHHAs OTATOUIEHHOCTh K CEpJEYHO-
COCYIUCTBIM 3a0oseBanusaM. Cpeu CIIOPTCMEHOB YacTOTa MPEAPacoNoKEHHOCTH
K apTepHalbHON TruInepreH3uu coctaBiser 55-60 %, YTO COOTBETCTBYET C
0O1IEeTOMyIISIIIUOHHBIM ypOBHEM [58].

CrpykTypHO-(pyHKIIMOHATIbHAS epEeCTpOrKa CEpIEYHO-COCYAUCTON
CUCTEMBI y TPO(PECCHOHAIBHBIX CIIOPTCMEHOB COMPOBOXKIAETCS YBEJIUYEHUEM
(yHKIMOHATBHON MOIIHOCTH CepAla U cocynoB. [Ipu HECOOTBETCTBUU HArpy30K U
(bYHKIIMOHAIBHBIX PE3EPBOB HEKOTOPBIE (DYHKIIMK MOTYT UCTOLIATHCS U MPOTEKATh
Ha MPENaToI0THYeCKOM, U JIAKE MaToJI0TM4ecKoM ypoBHe [51, 59].

B cBi3m ¢ 3TUM Bce OOJBIIYI0 aKTyallbHOCTH MPUOOPETAIOT TOUCK
npenpacnojiararouux — (akTopoB,  MOHMMaHHWE  MEXaHU3MOB  pa3BUTHUSA
MAacKMpOBAaHHON  apTepUaJbHOW  TUIEPTEH3UH Yy  CIOPTCMEHOB A
IPOTHO3WPOBAHMS, PAHHEW TUArHOCTUKU U BBISBICHUS JIUI] TPYIIIBI PUCKA B IIEJISIX

npO(UIIAKTUKY U JIEYEHUS! JAaHHOW MaTOJOTUH.



eas uccaenoBanusi
Onpenenutb KIIMHUKO-TCHETHYCCKHEC 3aKOHOMEPHOCTH pa3BUTHS
MaCKUPOBAHHOMN apTepUaIbHOW TUIEPTEH3UU y CIIOpTcMeHOB B PecmyOnuke Caxa

(AxyTtus).

3axaum ucciae10BaHUA

1. N3yunTh 0COOEHHOCTH CYTOUYHOI'O YPOBHS apTENUAIBHOTO JaBICHUS U
4acTOTY MAaCKMpPOBAaHHOW apTepUajbHOM THUIIEPTEH3UHM Y CHOPTCMEHOB B
Pecnybnuke Caxa (SxyTus).

2. OueHuth (PyHKIMOHAIBHBIE PR3EPBBI CEPIEUHO-COCYAUCTON CHUCTEMBI
IpyU 103UPOBAHHON (hU3MUecKoil Harpy3ke U MOp(podyHKIIMOHATBHBIE MTOKa3aTeNn
MHUOKApJa JIEBOTO KEIYAO4YKa y CIIOPTCMEHOB C MAacCKHMPOBAHHOM apTEepUaJIbHOU
TMIEPTEH3UEN U HOPMAJIbHBIM YPOBHEM ApTEPUAIIBHOTO JaBICHUS.

3. [IpoBecTn  CpaBHMTENbHBIM  aHAIW3  MOAUMOP(U3IMOB  reHa
AHTHOTEH3UHIIPEBpaIaromero pepMenTa, perentopa 2-ro TUMa K aHruoTeH3uny Il
u l-anbda KoakTHMBATOpa ramMma-perentopa y CIOPTCMEHOB C MaCKHPOBAaHHOM
apTepUAIbHON THIEPTEH3UEN U TPYIIIBI KOHTPOJIA.

4. Pa3zpaboTarh NpPOrHOCTUYECKYIO MOJENb JJIsi paHHEH AMArHOCTHKHU

MaCKI/IPOBaHHOﬁ apTepI/IaJIBHOﬁ THIICPTCH3UN Y CIIOPTCMECHOB.

Hay4yHast HOBM3HA

BnepBele  mpoBelleHa ~ KOMIUIEKCHAsT ~ OLIEHKAa  CYTOYHOTO  YPOBHSA
apTEpPUAIBHOTO JABJIIEHUS y CHOPTCMEHOB-AKYTOB B 3aBHCUMOCTH OT BO3pacTa,
HaIPABJICHHOCTH TPEHUPOBOYHOMN JEATEIbHOCTH; BBISIBICHA IIOBBIIICHHAs 4YacTOTa
MaCKHUPOBAaHHOMN apTEPHUAIBHON TMIIEPTEH3UN.

[TpoBeneH cpaBHUTENbHBIN aHaIN3 (YHKIMOHAIBHBIX PE3EPBOB CEPACUHO-
COCYIMCTON CHCTEMbl M OCOOCHHOCTEW pEMOJETUPOBAHMS MHUOKapAa JIEBOTO
KEITYN0YKa Yy CIIOPTCMEHOB-SIKyTOB C HOPMaJbHBIM YPOBHEM AapTE€pUAIBHOIO

JIaBJICHUS U MACKUPOBAaHHOM apTePUAJIbHON TMIIEPTEH3UECH.



IlokazaHo, 4YTO y CIOPTCMEHOB C MAaCKMPOBAaHHOM apTepUaJIbHOU
TUNEpPTeH3UEN TPUCYTCTBYIOT HEAKOHOMUYHBIE MEXAHU3MbI 00€CTIEUeHHSI BBICOKOM
¢usnyeckold pabOTOCIOCOOHOCTH, BEAYIIHME K TEPEHANPSHKECHUIO CEepACYHO-
COCYJIUCTOM CUCTEMBI.

[TomyueHbl HOBbIE JaHHbIE OCOOEHHOCTEW MOJUMOP(HBIX MapKepOB
U3y4aeMblX TeHOB (reH aHruoreHsuHnpeBpaumatomero ¢epmenta (ACE)
nomumoppusm /D (rs4646994), ren l-anpda koaxTHBaTOpa TaMMma-perenTopa
(PPARGCI1A), mnomumopdpusm G/A  (rs8192678) y CHOPTCMEHOB-SKYTOB.
YcraHoBiIEeHAa accolManus C HOCUTEIBCTBOM ailjieNied H3y4aeMbIX TEHOB C

MAaCKHPOBAHHOM apTE€pUAIBHOM TUIIEPTEH3UH Y CLIOPTCMEHOB-SKYTOB.

TeopeTnueckasi 1 NpaKTHYECKAasi 3HAYUMOCTb PadoThI

TeopeTnuecKkyr0 3HaYMMOCTbH IPEJICTABISAIOT IIOJYYEHHBIE HOBBIE JaHHBIC
CYTOUYHOTO YpOBHA AapTEpPHAIbHOIO [JABJIEHUS y CHOPTCMEHOB C pa3HOM
HaIpPABJIEHHOCTHIO TPEHUPOBOYHOM NEeATENBHOCTH, BBISIBJIEHHBIC
sxoKapauorpagpudeckue, QyHKIHMOHAIbHbIE, TEHETUUECKUE OCOOEHHOCTH TEUEHHUS
MAaCKHUPOBaHHOM apTEpHUAIBHON TMIIEPTEH3UN Y CIOPTCMEHOB.

Co3gana onexTpoHHass 0a3a JaHHBIX CHOPTCMEHOB,  BKJIIOYAIOLIAs
nemorpaguyeckue, aHAMHECTUYECKHE, KJIMHUKO-(YHKIIMOHAJIbHbBIE u
MOJIEKYJIIPHO-TEHETUYECKHE PEe3YJIbTaThl HCCIACAOBAHMS I JIMHAMHYECKOIO
KOHTPOJISL COCTOSIHUS 3[J0POBbSI CIIOPTCMEHOB.

[IpakTuyeckoil 3HAYMMOCTBIO MCCIEIOBAaHUS SIBISIETCS pa3pabdoTaHHas
MOJIEb MPOrHO3UPOBAHUS PA3BUTHUSI MACKUPOBAHHOW apTepUaIbHOM TMIIEPTEH3UN
y CIIOPTCMEHOB Ha OCHOBE aHajIM3a HauboJiee 3HaUUMBbIX TPEIUKTOPOB.

B nepeuenb 00s13aTenbHONO0 MEAMIIMHCKOrO ocMmoTrpa LleHTpa crnopTuBHOM
MEIULMHBI W peadWINTaluud TOCYJapCTBEHHOTO OIOMKETHOTO YUpeXJICHUs
Pecnybnuku Caxa (SAxytus) «PecnmyONUKaHCKUN IIEHTP CHOPTHUBHOM MOATOTOBKH
coopubix koMaHJ PecnyOmukm Caxa (SIkyTus)» BHEAPEH METOA CYTOYHOIO
MOHUTOPUPOBAHMSI  apTEPUAIIBHOIO  JIABJICHHs, YTO IO3BOJIUT  YJIy4YIIUTh

JUAarHOCTUKY MACKHPOBAaHHOW apTEPUAIbHOM TUNEPTEH3UH CPEAU CIIOPTCMEHOB
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JUIsl CBOEBPEMEHHOI'O NPOBEAEHUS JIeUeOHO-NPODUIAKTUYECKUX MEPONPUSATUN U

COXpaHCHHUA 300POBbiA CIIOPTCMCHOB.

Metonosiorust 1 MeTOAbI Ppad0OTHI

[IpoBeneno uccnenoBanue «cmyda-koHTpob» (2017-2020 rr) ¢ ydactuem
205 My>X4uH SIKyTCKOM HallMOHAJbHACTH B Bo3pacte oT 18 no 30 ner, u3 vux: 147
po(heCCHOHAIBHBIX ~ CIIOPTCMEHOB ~ BBICOKOTO ~ MacTepcTBa, 58 jwmi  6e3
CUCTEMATHYECKUX (PU3NUECKUX HATPY30K.

HccnenoBanrue nmpoBEAEHO B TPH ATara: MEPBBIM 3Talm — OLEHKA CYTOYHOTIO
YPOBHS apTE€PUATILHOIO JIABJIICHUS Y UCCIIEYEMBIX JIMI]; BTOPOW — CPaBHUTEIIbHBIN
aHanu3 (YHKUMOHAIBHBIX PE3EPBOB MpU (PU3UUYECKOW HArpy3Ke U CTPYKTYPHO-
(YHKIIMOHATBHBIX ITOKA3aTEIeH CeIEYHO-COCYAUCTON CUCTEMBI B 3aBUCUMOCTH OT
YPOBHSl apTEpPUAJIbHOIO JIaBIICHUS, aHAJIU3 PACIPEACIICHUSI 4YacTOT annenel u
TEHOTUIIOB I'€HOB, ACCOLMUPOBAHHBIX C apTEPUAIIBHOM TUIIEPTEH3UEH; TPETUU —
pa3paboTKa MPOTHOCTHYECKONW MOJENH Pa3BUTHS MACKHUPOBAHHOW apTepUaIbHOU
TUIEPTEH3UH Y CIIOPTCMEHOB.

JluccepTallMOHHOE HUCCJENOBAaHME BKJIKOYaNO cOOp kajlod, OcMOoTp,
UCclieZIoBaHNE O(UCHOTO U CYTOYHOI'O YPOBHSI apTepUaIbHOTO JaBJICHUS, aHATIU3
(GYHKIIMOHAIBHBIX pe3epBoB CEPJIEYHO-COCYAUCTON CUCTEMBI,
AXOKapaAuoTrpapuvyecKkoe  HMCCIEJOBAHME  MHOKapjaa  JIEBOTO  JKENMyJodKa,
FEHETUYECKOE TECTUPOBAHUE Yy CIIOPTCMEHOB M IPYIIbl KOHTpouis. ['eHeTnueckoe
uccieoBaHue noauMopdu3Ma H3ydaeMbIX TE€HOB IpoBeAeHO B pamkax HIP
«l'eHeTnuecknii macmopT 3A0pOBbS M (U3MUECKHX KayecTB CIOPTCMEHOB
Pecnybmuku Caxa (Axytus)» (2014 — 2016 rr) no ['ocynapcTBEHHOMY KOHTPAKTY
Ne 49 ot 20 oxTs16ps 2013 rona.

B pabore mnpuMeHEHBI METONbI CTAaTHCTHYECKOTO aHaju3a JIaHHBIX Ha
npeIMeT 3HaYMMOCTH Pa3iudMuil HCCIeayeMbIX MoKazareneil, KOppessiIMOHHbIN

aHaiu3, OMHapHas Jjoructuueckas perpeccusi ¢ ROC-ananuzom.
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IHonoxkeHusi, BBIHOCMMbIE HA 3AIIUTY

1. bonee yem y OmHOW TpeTH CIOPTCMEHOB-IKyTOB B PecmyOnuke Caxa
(SkyTust) perucTpupyeTcs MacKUpOBaHHasi apTepuajbHasl TUIEPTEH3HS: 4acToTa
MaTOJIOTUYECKOTO UPKATHOTO npoduIst apTepUaIbHOTO JABJICHUS
(HeTOCTAaTOYHOE CHUKCHHE B HOYHOM TEPHOJ W HOYHAs TUTMEPTEH3Us) BBHIIIE B
TPYIIIe CIOPTCMEHOB, 10 CPAHEHUIO C JIMIIAMHU 0€3 CHUCTeMAaTUUYeCKUX (PU3UUYECKUX
Harpy3oK.

2. ChnoprcMeHbl € MACKUPOBAaHHOW  apTE€pUalibHOW  TUIEPTEH3UEH
XapaKTEePU3YIOTCS MEHEE HKOHOMHYHBIMM MEXaHU3MaMU OOECIEUEHHUs BBICOKOM
¢usnueckoir  pabOTOCIIOCOOHOCTH IO CPAaBHEHUIO CO  CIIOPTCMEHAMH  C
HOPMAJIBHBIM YPOBHEM apTEpPHAILHOTO JAaBJICHUS: IEPEHANPSIKEHUE CepIeYHO-
COCYIUCTOM CHCTEMbl U CHW)XXCHUE PE3EPBHBIX BO3MOXKHOCTEH MHOKap/a
CONPSIKEHO C BBICOKMMH IOKA3aTEISIMU TOJIIIUHBI CTEHOK M PEMOAECIUPOBAHUEM
MHUOKap/ia JIEBOTO KEJIyI04Ka.

3. PazButune apTepuaIbHOU TUIIEPTEH3UEN y CIIOPTCMEHOB
accouuupoBaHo ¢  HocurensctBOM ID w DD reHotunoB — reHa
AHTMOTEH3UHIIPEBpAILIAONIEro (hepMeHTa.

4. 3HauMMbIMU MPEAUKTOPAMH, CBSI3aHHBIMU c pa3BUTHEM
MAaCKHUPOBAaHHON apTepUaIbHOM THUIIEPTEH3UH, SIBISAIOTCA KBaTU(DUKAILIUSI «MacTep
criopta», yBenW4eHHEe Kod(h(dUIIMEHTa  pacxoloB  PE3EpPBOB  MHUOKapIa,

HocuTenbeTBO ID, DD renoTuna reHa aHruoTeH3MHIIPEBPAILAIOIIETo (pepMeHTa.

Anpobanus padoThl

Pesynbrarel nuccepTaliMoHHON paOOThl ObUIM MPEACTABIEHBI B BUJE YCTHBIX
JTOKIanoB W nyonmukanmuii Ha 16-m  KoHrpecce poccuiickoro o001iecTsa
XOJITEpOBCKOTO ~ MOHHUTOPUPOBAHUS W  HEHWHBAa3MBHOW  3JIEKTPOPU3UOIOTUU
(POXMUHD), 8-M Bcepoccuiickom KOHI'pecce «KJIMHAYECKas
ANIEKTPOKApANOIIOrUs», 1-oif Beepoccuiickolh KOH(EpEeHINN TETCKUX KapIUOJIOroB
OMBA Poccun, (Kazaup, 2015); VI Konrpecce ¢ MexayHapOAHBIM y4acTHUEM

«Jkoniorusi u 310poBbe uenoBeka Ha Cemepe» (Axytck, 2016); Bcepoccuiickoi
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HayyHOU KOoH(epeHIMn «Pusnyeckas KyJabTypa, CIIOPT, HayKa U OOpa30BaAHHE»
(Axytck, 2017); VIII Konrpecce ¢ MeEXIyHapOIHBbIM y4acTHEM «IJKOJIOTUS U
3nopoBbe 4yesnoBeka Ha Cesepe» (Skyrck, 2017); III MexayHapoaHoil HayyHO-
npakTuyeckoil KoHpepeHun B «ONMMMIUNACKUNA CHIOPT: MEAAroru4eckoe Hacaeamue
J.J1.KopkuHa ¥ MEepCrneKTUBBI Pa3BUTHS BOJHHOM OOpbOBI HA MHUPOBOW apeHe»
(Axyrck, 2019); X Konrpecce ¢ MeXAYHApOIHBIM YyyacTUEM «DKOJIOTHS U
3nopoBbe yenoBeka Ha Cesepe» (Axyrck, 2019); XI mexayHapogHOW HayyHO-
IPAaKTUYECKOW KOH(EpeHIUH «370pOBbE YEJIOBEKa C IO3ULUU MPAKTUYECKON
MEJUIIUHBL: Hay4HbI mogaxon» (Kazaub, 2022).

[Tomy4yeHHbIC pe3yNbTaThl TUCCEPTAIMOHHON pabOTHl BHEIPEHBI B JICUCOHBIH
npouecc LleHTpa CHOpTUBHOM MEIMIMHBI U peaOUIUTAlUMU TOCYIAPCTBEHHOIO
OIOJKETHOTO yupexaeHHus «PecryOquKaHCKUN LEHTp CHOPTUBHOM MOATOTOBKH
coopubix komann Pecnyonmuku Caxa (AxyTtusi)» MunucrepcTBa crnopra u

dusnueckoit KynbTypsl Pecniyonuku Caxa (SAxyTus) (r. SAkyTck).

JInuHoe yyacTue aBTopa

ABTOp HEMOCPEICTBEHHO YYacTBOBaja B pa3padOTKe WICH, Iu3aiiHa
UCCIICAOBAaHUSA, B OpraHW3alMd W TPOBEICHHUM BCEX JTAallOB HAYyYHOIO
UCCIICIOBAaHUsA.  ABTOPOM JIMYHO TMPOBEACHBI: 0030p JMTEPATyphbl, aHAJIH3
MEIAUITMHCKOW JTOKYMEHTAllud, TOJTy4YeHue WH(POPMUPOBAHHOTO COIJIacCUs ¥y
UCCIIETyEMBIX, HU3MEpEeHUE «opucHoro» apTepUaIbHOTO TaBJICHUSI,
AQHTPOIIOMETPHS, CYTOYHOE MOHHUTOPHUPOBAHHE APTEPHAIBHOTO  JIABJICHUS,
sXoKapauorpadus, CTaTHCTHYEeCKas 0O0padoTKa JaHHBIX, a TaKXKe IOArOTOBKA

nyOIuKaIui 1o AUCCEePTAIMOHHON TeME.

Myonuxkanun
ITo Teme nuccepranuu omyonukoBaHo 20 meyaTHBIX paboT, U3 HUX 8 cTarei
B JKypHajax, pEKOMEHJIOBAHHBIX DBrpICIIeM aTTECTAllMOHHOW  KOMMCCHUEN

MunoOpa3zoBanusi u Hayku P® mis myOnukanuu MaTepuanoB JAUCCEPTAMOHHBIX
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paboT, U3 KOTOPBIX 3 CTarbu — B JKypHaJIaX, UHAEKCUPYEMBIX B MEXKIYyHAPOIHBIX

6azax «Scopus» u «Web of Sciencey.

CTpykTypa n 00beM auccepramun

HMucceprauust HanucaHa Ha 153 cTpaHMIlax MAaIIMHOIIMCHOTO TEKCTA,
COCTOUT M3 4 MIaB, BBEIAEHUS, 0030pa JMTEpPaTyphbl, ONMHUCAHHUS MAaTKpPUAJIOB WU
METO/IOB MCCIIEZIOBAaHUS, PE3yJIbTaTOB COOCTBEHHBIX HCCIIEIOBAHUMN, 3aKIIIOUEHUS,
BBIBOJIOB, MPAKTUYECKHUX pﬁOMeHzxauHﬁ, CIIHMCKAa COKpallleHUH U yKazaress
JIUTEPATYPHBIX I/ICTO'{EKOB; cogepxkutr 38 Tabmuu W 3 pUCYHKa. YKaszarellb

JIUTEpaTyphl BKIt0YaeT 71 oredecTBeHHBIX U 113 3apyOeKHBIX HCTOUHUKOB.
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IJTABA 1. OB30OP JIMTEPATYPbBI

1.1. MackupoBaHHasi apTepUAJIbHAsA THIIEPTEH3US Y MOJIOABIX JIUIL

Ha ceronnsmnuii AeHp antepuanbHas runepren3us (Al) sBiasercs onHou U3
CaMbIX  paclpOCTpaHEHHBIX  3a0ojieBaHMM BO  BceM  Mwupe. Hwuzkas
OCBEJIOMJICHHOCTh HACEJICHUs] U TPUBEPKEHHOCTh K JICUCHHUIO, a TaKXKe 4YacTo
OECCUMIITOMHOE TEUEHHUE, [IeNAl0T apTepUalIbHYI0 THUIEPTEH3UID OJHUM W3
OCHOBHBIX TPUYUH PA3BUTUA CEPACYHO-COCYAUCTBHIX M 1EPeOPOBACKYISIPHBIX
3a0oieBaHuil [64].

[Io pesynbraram  3apyOe€XHBIX  HMCCJIEIOBAHUN  pacIpOCTPAHEHHOCTh
apTepuaIbHON TUIEPTeH3Un cpelu HaceneHus: coctapisieT 30-45 %, npeobianaer
cpeau nuil My>Xckoro mnona [4, 31]. Beicokas yactora cpenu JUIl MY>KCKOTO ToJia
TaKXe MPOCIEKHUBAETCS U B POCCHUIICKON momynsiuuu (B Bo3pacTe 25-65 ner —
47 % cpenu my>xxuuH u 40 % cpenu keHIuH) [4, 25, 31].

B mnactodiiee Bpemsi 30J0THIM CTAHAAPTOM JAHArHOCTUKH apTepUaIbHOU
TUTNIEPTEH3UH SIBIISIETCA U3MEpPEHNE «O0(PHCHOTO» YPOBHS apTepHaNbHOTO JIaBICHUS.
HeunBasuBHOCTH, TPOCTOTa METOJIUKHU U OOIIEAOCTYITHOCTh MO3BOJIMINA JTAHHOMY
METO/ly MOJIYYUTh IIUPOKOE MPUMEHEHHE cpeau HaceneHus. OpHako BHEIpEHUE
CYTOYHOTO MOHUTOPHUPOBAHHMS apTEPUAIBHOTO JABJIECHUS MMO3BOJIMIIO BBIABUTH PSJl
COCTOSIHUM, KOTJIa OTMEUYAETCSl HECOOTBETCTBHE «O(UCHOTO» M amOyJlIaTOPHOIO
YpPOBHSL apTepuanbHOro pAaBieHus [168]. Bwimensior craemyromme GOpMBI
apTepUAIbHON TUNIEPTEH3UH: YCTOMUNBAsT HOPMOTEH3US — HOPMaJIbHOE «O(UCHOEH
U aMmMOylIaTopHOE apTepualbHOE JaBlICHUE; YCTOWUMBAsE TUNEPTEH3US —
MOBBIIIEHHOE «O(UCHOE» U aMOYJIaTOpHOE apTepUaAIbHOE JIaBJICHUE; «TUTIEPTOHUS
Oeoro xajara» — TIOBBIIICHHBIM YPOBEHb «O(PUCHOTO» TPU HOPMaJIbHOM
CYTOYHOM apTepHalbHOM JIaBJICHHUH; MAaCKHUpPOBAaHHAsl apTepualibHAsl TUIEPTEH3US
— HOPMAaJIbHBI YPOBEHb «O(UCHOTO0» MPH MOBBIIIEHHOM CYTOYHOM apTepUaIbHOM

nasiennu [31, 52].
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MackupoBaHHasi ~ apTepuajbHasl TUMNEPTEH3Us (CUHOHUM  «CKPBITOU
apTepuaIbHON TUIIEPTEH3UN») OHA U3 0COOBIX (POPM apTepuaTbHOU TUTIEPTEH3HUH,
KOTOpasi  XapakKTepu3yeTcss HOPMaJbHBIMU  TIOKa3aTeJISIMH  apTepUalIbHOTO
JABJICHUS, U3MEPEHHOTO B MEUIMHCKOM YUYPEXKIECHUU, HO C IMOBBIIICHHBIMU
3HAQUECHHUSIMH, HM3MEPEHHOIO0 BHE  MEIMIIMHCKOTO  YUPEXKIECHUS  METOAOM
CaMOKOHTPOJISI WJIM CYTOYHOTO MOHUTOPUPOBAHUL, apTepuaibHOro aasieHus. [lo
pe3ynbraraM  CyTOYHOTO  MOHHUTOPUPOBAHUS  apTEPUAIBHOTO  JABJICHUS
apTepuajIbHOM  THUIEPTEH3UMH COOTBETCTBYIOT  IOPOTOBBIC  3HAYEHUs IS
CHUCTOJIMYECKOTO M JIMACTOJIUYECKOrO apTepHalbHOTO JAaBJICHUS B TEUCHHE CYTOK
>130/80 mm.pT. ¢t wu/mim cpeaHenHeBHoe >135/85 MM pT. CT., CPEeIHEHOYHOE
>120/70 mm pr. c1.) [31].

B psapge wuccnenoBanumii mokasaHo, yto B Poccum, Kak M BO MHOTHX
EBPOIEUCKUX CTpaHaX, OTMEUYEeH NPUPOCT 3a00JIEBAEMOCTH apTepUaATLHOMN
TUIEPTEH3UMEe cpeAu JUI MOJOAOro BO3pacTa M JaXe MOJIPOCTKOB,
IPEUMYIIECTBEHHO MY>KCKOro Toina [19]. Baxkno ormeTutsh, 4To y O0siee 4eTBepTH
U3 HHUX BBICOKOE apTEepHaNbHOE JaBJICHUE MPOTPECCUPYET B YCTOWUYUBYIO
TUTIEPTOHUIO U COMNPSKEHO C BBICOKOM CEPJIEYHO-COCYAMCTOM CMEpPTHOCTHIO B
cpenHeM Bo3pacte. Takxke BbIABIEHO, 4To B 90 % cnydaeB aprepuasibHas
TUTIEPTEH3US] Pa3BUBACTCS BCIICICTBUE BEACHHUS HE30POBOro olOpasza XKWU3HU U
BPEIHBIX NPUBBIYEK, U U B 10 % - mo apyrum npuuuHam [19, 54, 106].

Yacrorta BCTpEUaeMOCTH MACKUPOBAHHOW apTEPUAIIBHOM TUIIEPTECH3UU
Cpely HaceJeHUsI HAaXOAUTCA B IIMPOKOM JHara3oHe. ITO MOXKET OOBSCHITHCS
Pa3HOCTBHIO METOJOTOJIOTHH BBISIBJICHHSI W BEpU(PUKAUUA JAHHOW TaTOJIOTHH,
NPUMEHEHUEM  aHallu3a pPa3UYHbIX BPEMEHHBIX HHTEPBAJIOB CYTOYHOTO
U3MEpPEHUsl apTepUalbHOro JaBieHUs (IeHb, HOYb, 24 yaca), 3THUYECKOU
MPUHAICKHOCTHIO, BO3pacTOM, TojioM u ap. [18, 33, 154].

CormacHO pa3MYHBIM HCCIEOBAHUSIM, MACKHPOBAaHHYIO THIEPTEH3UIO
MOXXHO BBISIBUTH OT 4 710 52 % manuenTos [18, 31].

Shimbo D. et al. uzy4yanu u30IUpPOBaHHYIO amMOyJaTOPHYIO THIEPTOHHIO

CpenM €BPOIEHCKOrO0 HACEJNEHUS W BBISBWIA MAaCKMPOBAaHHYIO apTEPUAIbHYIO
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runepreH3uo 'y 34,1% ydacTHUKOB € BBICOKMM HOPMAJIbBHBIM apTEpUAIbHBIM
nasnenueMm [160]. Torma kak mo gaHHbIM wuccienoBanuss PAMELA (Pressione
Arteriose  Monitorat eELoro Associazioni Study) pacnpocTpaHeHHOCTb
«runepronnn Oenoro xamaray — 12%, MackupoBaHHOW (DOPMBI THIEPTE3UU —
okoJio 9% [158].

B meraananuze Kotsis V.I. et al. cpenu 1535 nmanueHToB, HE MONMyYaBLIUX
AHTUTUIIEPTEH3UBHON Teparnuy, MaCKUPOBaHHAs apTepualbHAas TUIIEPTEH3US Obliia
BbIsiBJIeHa B 14,5 % ciyuaes. [Ipu 3TOM nuna ¢ «rumnepToHuer Oejoro xamaray
yalie MMeIM HOPMaJIbHYIO Maccy Tejla, a JIMIA ¢ MAaCKUPOBAHHOW apTepHaIbHOU
TUNEPTEH3UEN — TIOBBIIMICHHBIM MHJEKC MacChl TeJla, COOTBETCIRYIOIIUN
OKMPEHUI0. AHAJIU3 HMHJEKCAa MAacChl MHOKapja JIEBOIO >KEMydo4yKa, KOTOPbIN
ABJIAETCS. MPEAUKTOPOM C BBICOKOM NPOrHOCTHYECKOW 3HAYMMOCTBIO PA3BUTHSA
CEpJCUHO-COCYIUCTHIX 3a00JI€BaHM, T0Ka3aJl 3HAYUMO BBICOKHUE 3HAYEHHUS Y JIULL C
MAaCKUPOBAHHOM apTEpUAIbHOM THUIIEPTEH3UEH, YEM Yy HOPMOTOHHUKOB, H
CONIOCTAaBUM C IIOKA3aTEIsIMU y JIAI[ C YCTOMYMBOW apTEPUAIBHOM THMIIEPTEH3UEN
(108,9+30,6 r/M2 u 107,1£29,11/M2 1o cpaByenuto ¢ 101,4 + 29,9 r/m2, p <0,005).
WNHupexke Macchl MUOKap/ia JIEBOTO KEJIyI04Ka B IPYIINE MAlUEHTOB C «TUIIEPTOHUEN
Oesoro xanara» JOCTOBEPHO HE OTJIMYAJICA OT JIMI C HOPMAJIbHBIM apTepUaIbHBIM
nasnenuem (101,5 + 25,9 npotus 101,4 = 29,9 r/m2) [129].

B wMmeraananusze, rAe U3ydalach paclHpOCTPAHEHHOCTb, MPUYUHBI H
OCJIO)KHEHUSI MAaCKHUpPOBAaHHOW apTepuaibHOW THUIEPTEH3MM ObUIO MOKa3aHO, YTO
4acToTa JAaHHOW Marojoruu B cpelHeMm coctaBwia 16,8 % c mpeobnaganuem
KypslUX JUI, [0 CPaBHEHUIO ¢ rpynnoil HopmoTroHUKOB (p<0,05). Macca
MHUOKap/ia JIEBOTO >KETyA04Ka y JIMII, CTPAJAIOUX MACKUPOBAHHON apTepHUanibHON
TUIEPTEeH3MEH, OblJla CTaTUCTUYECKH 3HAYMMO BBILIE, YEM Y JIUIl C HOPMAJIbHBIM
YPOBHEM apTEpUAJIbHOIO [aBJIEHUS, U AaHAJIOTWYHA, KaK y JIMI C YCTOMYMBOMU
runepronueit (109 r/m2) [175].

CornacHo PekomeHpanusiM 1O JIEYEHUIO APTEPHAIIBHOM TUIEPTOHUHU
EBpomneiickoro O6mectBa ['unepronun (European Society ofHypertension, ESH),

EBponetickoro O6mectBa Kapauonoros (European Society of Cardiology, ESC,
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2018 ), Knunnyeckum peKkoMeHJaluusM 10 JICYEHUIO apTEPUAIbHON TUIIEPTEH3UN
y B3pocaeix Poccuiikoro kapamosnorumdeckoro ooOmectea (PKO, 2020 r),
OCHOBHBIMH (PAKTOpaMU PUCKA PA3BUTHUS SBIISIIOTCS: MY>KCKOM IMOJI, BO3pacT (=55
JIET y MY>KUUH, >A5 JIeT y ®KEHIIUH), KypeHue, JucaunuaeMus (0O01uid X0aeCTepUuH
>4.9 MMOIB/T), TIIOKO3a IUIa3Mbl HaTomak 5,6—6,9 mmons/nm (102—125 mr/mn),
HapyIlIeHHE TOJEPAHTHOCTH K [DIoko3e, oxupenue (MUMT=>30 «kr/m2),
aboMUHATIbHOE OXKUpPEHUE (OKPY>KHOCTH Tanmuu: >102 cM y Myx4uH, >88 cM y
JKEHIIIMH), CEMEHHBI aHaMHE3 PaHHMX CEPICYHO-COCYAMCTBIX 3a0oyieBaHUN (<55
JeT y MY>K4UMH, <65 5ert y sxeHiun) [31, 52].

B mccaenoBanum, BKIOUAIONIEM B 00MIeH clioskHOCTH 86 167 nmanueHnToB u 60
3HAQUUMBIX TMPEAUKTOPOB PA3BUTHS MACKUPOBAHHOW apTepUabHON THUIEPTEH3HH,
OBLJIO BBISABJICHO, YTO JIaHHAsl MAaTOJIOTUU CBA3aHa ¢ Myxckum monom (OLI=1,47,
95% JU: 1,01-1,14), uagexcom Macchl Tena (yBejmuenue Ha kr/m> OIlI=1,07, 95%
JU: 1,01-1,14) u xypenuem (OLLI=1,32, 95% JAU: 1,13-1,50) [18, 159].

[TpuBep:KEHHOCTH MYKCKOTO T0J1a K 3a00JIEBaHUIO TIOATBEPKIAETCS TAKXKE 110
JAHHBIM KPYITHOTO MEXIYHapOAHOTO PErucTpa MAacKMPOBAaHHOM apTepualibHOU
runepren3uu (9753 nanueHToB ¢ 5 pa3HbIX KOHTUHEHTOB). Tak, MyXYMHBI UMEIOT
HaMOOJBIIYI0 PacHpOCTpaHEHHOCTh MaHHo# martoioruu (OL=1,3, 95% IAU: 1,2-
1,5) [148].

Hanuuue BpenHbIX NpPHUBBIYEK (KYpEHHE W 3JI0YNOTPEOJIEHUE aJIKOTOJIEM)
TaKXe CBA3aHO C HAJIMYMEM MACKHUPOBAHHOW apTepualibHOW runeproHuu [52, 149].
CormnacHO JaHHBIM MeTaaHanuza (B oOmied ciokHOocTH 86 167 malUeHTOB)
BBISIBJIEH KYMYJISITUBHBIM PHUCK MACKHUPOBAaHHOW apTEpUAIbHOM THIEPTOHUU Y
kypsmux manuentoB  (OP=1,32, AW 95%: 1,13-1,50) no cpaBHEHUIO C
HeKypsamumH [159].

B npocnekTMBHOM KOTOPTHOM. WCCIEIOBaHMM C ydactueM 98 718 nun B
Bo3pacte oT 18 10 79 netr (cpeaHssi MPOIOKUTENHHOCTh HabmoneHus 4,3 roaa)
OBLJIO OTMEUEHO CHU)XEHHME CEpJEYHO-COCIYUCTOr0 pUCKa MPU U3MEHEHHH 00pas3a
KU3HU (OTKa3a OT KypEHMs, CHUKEHHHM MacChl T€Ja U CTPECCOBBIX CHUTYalH,

COOJIO/IEHNST HU3KOKAIOPUUHON TUETHI). DTO MO3BOJMIIO aBTOPaM CJeJIaTh BBIBO/I
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0 BaXHOCTH BIIMSHHS BPEIHBIX TPUBBIYEK U (PAKTOPOB pHCKA HA Pa3BUTHE
apTepuaIbHON TUNEPTEH3UHU, a TaKKe 00s3aTeIbHOM BKIIOYCHUH B MPOTPAMMY,
CHIDKEHUSI  pUCKA  Pa3BUTHUSA  CEPJACUHO-COCYAUCTBIX  OCJIOKHEHHMH  MpH
aprepuaibHOil runeprensuu [ 114].

B nonynsauronnom uccnenoBanuu (®Ounnsuaus FHS (Finn-Home study,
n=1459) ObLJI0 yCTAHOBJICHO, 4YTO Kypsiiue umert B 2,21 paza (95% JAU: 1,43-
3,42) BblIE PUCK Pa3BUTHUSI MACKUPOBAHHOW AapTEpPUAbHOW TUIEPTEH3UU.
Heo6xoaumMo 0TMETUTh, 4TO BO3PACT YUYaCTHUKOB JJAHHOTO UCCIeI0OBaHus OblT 45-
74 rona [162].

OcoObIM  BapHaHTOM MACKHPOBAHHOW apTEpUATIbHON TUNEPTOHUU Y
MOJIOABIX JIMII MOXKHO BBIJICIIUTH THINEPTOHMIO Ha pabodeM wmecre (masked
workplace hypertension), Tpu KOTOpPOM XapakTEpPHO TOBBIIICHHE YPOBHS
apTepuajbHOTO  JIABJICHUS B  TEPHOJ  TOBBIIIEHHOW  (u3nuyeckoil  wiu
MICUXO3MOIIMOHAJIBHOM Harpy3ku. B psiie paboT Takke moka3zaHo BIMSHUE CTpecca
Ha pacnpoOCTPAaHEHHOCTh MAaCKMPOBAHHOW apTepualibHOW runepreHzuu [45, 48,
51].

YcnoBust Tpyaa Takke MOTYT BHOCUTh BECOMBIN BKJaJ B 4acCTOTy Pa3BUTHS
MAaCKUPOBAHHOW apTEPUAIILHOW TUIEPTEH3MH. [10 HEKOTOPHIM JTaHHBIM, BBICOKAS
4acToTa JUI[ ¢ MpPU3HAKaMH MAaCKHPOBAaHHOW apTepuajbHOW TUIEPTEH3UU Obla
BBISIBIICHA CPEIM MEIUIMHCKUX PAOOTHUKOB (COTPYIHUKH CTallMOHapa, CKOpOH
nomoiu) (Myxuubl — 24 %, xkeHmuHbl — 17,6 %). ABTOpPBI OTMEYAIOT, YTO
MaKCHpOBaHHasi popMa rUNEepTOHUU Oblja acCOMMPOBAHA C TaKUMU (aKTOpaMu,
Kak paboTa B BEYEpHHWE W HOYHBIE 4YacChl, CMEHHBIM Tpaduk padoTHI,
MICUXOAMOIIMOHAIILHOE HAIPSKEHUE BO BpeMsi pabOThl, HEIOBOJBCTBO OILIATON
Tpyaa. CienyeT OTMETUTh, YTO B3aMMOCBS3U C KOJIMYECTBOM pPabOYMX 4YaCOB B
HE/IEN0 00HAPYKEHO HE OBLIO.

B psae wuccnenoBaHui 1MOKa3aH BBICOKHW YPOBEHb IMPOTHOCTHYECKON
3HAQUUMOCTH MPEIUKTOpa HHIEKCA MAacChl Tela W JIUATHOCTHUPYEMOH MO HEMy

creriechn oxupenust [18, 159]. Iloka3ana BbICOKasi 4acToTa MAaCKHPOBAHHOMU
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apTepUaNbHON TUIEPTEH3UMU Y JIMIL, CTPAAAOMIMUX OXupeHuem [146], caxapHbIM
nabeToM 2-ro TUIa U MeTaboIMYeCKUMH HapymeHusmu [27, 171].

YyuthiBasi TOT (akT, 4YTO y JIMIl MOJIOJOTO BO3pacTta C aprepuaibHOU
TUTIEPTCH3UEH OTMEUeHA BBICOKAs PACIPOCTPAHCHHOCTh YKa3aHHBIX (HaKTOPOB
pucka (M30BITOYHOM MAacChl Teia, KypeHHus, M30BITOYHOTO YHOTpeOJICHHUs COJIH,
HACJICJCTBEHHOW  MPEIPACIONOXKEHHOCTH,  TUIOJUHAMHMM),  MAaCKUPOBAHHAas
apTepualibHasi TUIEPTEH3US MPEJICTABISIETCS COLMAIbHON W 3KOHOMUYECKHU
3HAUUMOM MPOOJIEMOM 17151 3/IpaBOOXpaHeHus Bcero mupa [17, 20, 27].

[lepBoe wuccienoBaHuE, C YKa3aHMEM Ha BBICOKYIO YacTOTY IOPaKEHUS
OpraHOB-MHIIICHEH y JIUIl ¢ MAaCKUPOBAaHHOUW (POpPMOIT TUTIEPTOHUH, BIIEPBBIC ObLIa
onucana Pickering et al. B 1999 romy. UccnenosaB 319 nuil ¢ HOpMajabHBIM
YpOBHEM  «O(UCHOrO»  apTepUajbHOTO  JABJIEHHUS,  aBTOPhl  BBISIBWIH
MacKUPOBaHHYIO apTepuaibHyto rumnepreHsuto B 21 % cmyuaeB. Ilokazarenu
MHJIEKCa MacChl MUOKap/ia JIEBOTO KEJIyI0UKa U aTepQCKIIepo3a COHHBIX apTepuid y
JIUI] ¢ MAaCKUPOBAHHOW apTEPHAIILHOW THUIIEPTCH3UEH ObUTH MPAKTHYECKHA TaKUMU
ke, KaK y JIUI] ¢ yCTOMUYUBOU (popmoii rurniepreH3uu [152].

B uccrnenoBanuu, B KOTOpOM NpOBOAWIN HabmtofeHue 3a 6458 nanueHTamu
B TeUeHUe 8,3 JIET, pUCK CEPJIEYHO-COCYIUCTHIX OCIOKHEHUN TP MACKUPOBAHHOM
apTepuaibHOM TUnepreH3uu cocraBun 1,55 (95% JAW: 1,12-2,14), npu
CTaOUIIPHOM TUIEPTEH3HW Yy ManueHToB 6e3 jeueHus Owbu1 2,13 (95% HAU: 1,66-
2,73), y TaUMEHTOB, NMPUHUMAIOLIMX AaHTUTUIEPTEH3UBHbIE npenaparsl — 1,40
(95% JU: 1,02-1,94) [69].

[TaroreHeTndyeckue MEXaHU3MBl PA3BUTHSI MACKUPOBAHHOW apTEPUAIBHOMU
TUIEPTEH3UM B HacTosliee BpeMs u3ydaroTcs. OQHOM W3 Teopuil MaroreHes3a
CUMTAETCS TMOBBIIIEHWE TOHYCAa CUMIATUYECKOTO OTJeia HEpBHOUW cuctemsbl. Tak,
OBUIO TOKa3aHO, YTO Y JIMI] C JAHHOM MaTOJIOTHEeW OTMEeYaeTcs HOPMOTOHHS B
NepHoj, HOPMOTEH3UHM U PE3KOE MOBBIIIEHWE TOHYCAa CUMIIATHYECKOrO OTIENa BO
BpeMsl CKaykoB TMoOBblleHUs AaBieHus [171]. Ilo apyroii Bepcuu, OCHOBOM
NaTOre€He3a JAHHOM IaTOJIOTMM MOMKET CIYKUTh PEMOJACIMPOBAHHUE JIEBOTO

npeacepanst ¢ MOBBIIEHUEM ero kecTtkoctu [17, 75, 149]. HecomHeHHa U poib
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(U3MYECKOTO W TICUXOAMOLIMOHAJIBHOIO CTpecca B PAa3BUTUU apTEpUATIbHOMN
runieprensuun [47, 171]. B coBpemenHOM 00IIecTBE, B YCIIOBHSAX ITOBBIIICHHOM
KOHKYPEHLUU M TIOTOHM 3a JIOCTUKEHUEM PE3YJAbTaToB, MCUXOIMOIMOHAIbHBIN
CTpEeCC CTaj IMOBCEJHEBHBIM CITyTHUKOM JIA OOJbIIEH YacTH TPYAOCHOCOOHOIO
HAceJeHUs ¥ BHOCHT BECOMBIN BKJIaJ B (pOpMUpOBaHHE MHOTHUX 3a00JIeBaHUM, B
TOM YHCJIE U MACKUPOBAaHHOW apTepUaIbHOM runeprensuu [24, 71].

B wmHoromnenTpoBoMm wuccienoBanuu ¢ ydactueM 63 910 B3pocibix ObLIO
BBISIBJICHO, YTO Yy JIMI[ C MAacKMpOBAaHHON apTepHalbHOW THIEpTeH3Hel Oolee
BBICOKMM PUCK CMEPTHOCTH IO CPABHEHHUIO C JIMLAMH C YCTOMYMBOW apTEpUaTIbHON
TUTNIEPTEH3UEN U «TUnepToHuei Oemoro xanara» [77]. Beicokas mporHoCcTHYECKas
3HAYUMOCTh MACKHPOBAHHOW (OPMBI apTepUaAIbHOM TUIIEPTEH3UU OCBEIICHA B
paznenax PexkomeHpanuii mo jJe4eHUIO0 OOJIbHBIX C apTepUaIbHON THIEPTEH3UEH,
onyOnuKoBaHHBIX  EBpomeiickuM  0oOIIECTBOM — KapauoJyioroB, EBpomnelckum
obmectBoM 10 aprepuanbHod runepreHsuu (2013, 2018) u Poccuiickum
KapJuojgorudeckum oodiiectBoM (2020).

Psin uccrnenoBaHuil yKa3pIBalOT Ha TO, YTO OECCUMIITOMHOE IMOPaXKEHHE
OpraHOB-MUIIIEHEW TPY MACKMPOBAHHOM TMIIEPTEH3UH BCTPEUAIOTCS TaK KeE 4acTo,
KaK M MpU yCTOWYMBOM TUIMEPTOHUH, YTO JEJAET JAHHYI0 MATOJOTHI0 MEIUKO-
COLIMAIbHOW  MpoOJeMOM ¢  BBICOKOM  MPOTHOCTUYECKOHM  3HAYMMOCTBIO.
JlnurensHOe GECCUMIITOMHOE TEYEHUE ONACHO BBICOKMM YPOBHEM MHBAJIUAM3ALUN
HACEJICHUsI BBUJlY BBICOKOM acCOLUMAIMU C TOPAKEHHUEM OPraHOB-MUIIEHEH,
JUCIUIUAEMUEN M  HapylIEHUEM TOJEPAHTHOCTH K  IJIIOKO3€, BBICOKUM
CUMITaTUYECKUM TOHYCOM U BBICOKHMM PHUCKOM (DOPMHUpPOBaHUS CaxapHOTO auadeTa
U ycToiuuBOM runeprensuu [52, 90, 146].

TakuMm 00pa3zoMm, pacnpoCTPaHEHHOCTh JAHHOW MATOJOTMU IO Pa3HbIM
HUCTOYHUKAM BapbupyeT oT 4 10 52 %, W BbIIIE CPEIM JIMI] MOJIOJIOTO BO3pacTa,
IPEUMYILIECTBEHHOTO MYKCKOTO TI0Jla, Y JIMI[ C BpPEIHBIMU TPUBBIYKAMU
(KYpHJIBLIIMKOB U JIMI, YIOTPEOISIOUINX AIKOTOJIb), IPH YpEe3MEPHOI (PU3NIeCcKOi
AKTUBHOCTU U TpU paboTe, COMPSHKEHHOM C BBICOKOM TpeBOro u crpeccom [17,

38].
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JIOTIOTHUTENbHBIMU (dakropamu (dbopMupoBaHUs MacCKHpPOBaHHOMN
apTepUaNbHON TUIEPTEH3UU SIBJSIOTCS HAJMYME OXKUPEHHs, caxapHOro auadera,
OTATOILEHHOTO CEMEMHOro aHaMHe3a I0 TUIIEPTOHUYECKOM OO0JIe3HU U BBICOKOE
HOpMallbHOE O(pricHOE apTepuanbHoe nasnenue [117].

BBuny TOro, 4rto  OONBIIMHCTBO  CKPUHUHIOBBIX  HCCIIEJOBAHUN
apTepuajbHOM TMIEPTEH3UH OCHOBBIBAIOTCS HA 3HAYEHUSX aAPTEPHUATBHOTO
JABJICHUS, U3MEPEHHBIX B MEAMIIMHCKOM YUYpEXICHHH, JUArHOCTHKA JAHHOW
[aToJIOTUK IpeJcTaBiIsieT Oonpliyio mpobdiemy. Bmecre ¢ TteMm, murenbHOE
CKpBITO€ TEYEHHE YacCTO COMNPSHKEHO C OECCUMIITOMHBIM MOPAXKEHUEM OPraHOB-
muieHer. [Ipu 3ToM uacTtoTa cepAaeuHO-COCYAUCTBIX OCIOKHECHUNW HAXOJIUTCA Ha
TOM K€ YPOBHEM, YTO U MPU YCTOMYMBOW THIEPTOHUM, & MHOTA U MPEBAIUPYET
BBHJly OTCYTCTBUS aJI€KBATHOTIO JieueHus [31].

B nomyssiiuoOHHOM KOIOPTHOM HMCCIIEOBAHUH, B KOTOPOM IPUHSJIN Y4acTHE
11 135 B3pocanbix, npoxkuBaromux Ha tepputopun EBponsl, KOxHON Amepuku n
A3un, OBUIO TIOKAa3aHO, YTO BBICOKMH YPOBEHb CYTOUHOTO apTEepPHAIBLHOTO
JABJICHUS M HOYHAs T'MIIEPTECH3US B 3HAYUTEJIBHOW CTEIEHH aCCOLMUPOBAINCH C
Pa3BUTHEM CEPAECUHO-COCYIUCTHIX OCIOKHEHUH M TMOBBIILICEHHON JIETaJIbHOCTHIO.
OTO MO3BOJUIIO CAENaTh BBIBOJ, YTO CYyTOYHOE MOHUTOPUPOBAHKME APTEPHAIBHOIO
JaBieHus sBisieTcs Oosnee 3PGEKTUBHBIM METOAOM JIMArHOCTUKU apTEepHATIbHOU
runeprensuu [67, 181].

Bce BblIecKazaHHOE TMO3BOJISIET CHAEJATh BBIBOJ, YTO MAaCKHUPOBaHHAs
apTepuaibHasi TUIIEPTEH3Us, JUIUTEIbHOE BpeMsl IpOTeKass OECCUMITOMHO, UMEET
BBICOKMI PUCK Pa3BUTHUS OCIONKHEHMH, BEIyIIUX K MOTEpPEe TPYAOCHOCOOHOCTH,
VWHBAJIUAU3alUA W CMEPTHOCTH HACEJICHUS, W SBISCTCS BAXKHOM MEIUKO-

COLIMAJIBHON MTPOOJIEMOM.
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1.2. Oco0eHHOCTH NATO(PU3HOJIOTHYECKHUX MEXaHU3MOB apPTePUHAIbHOM

THNEPTEH3HN Y CIOPTCMEHOB

MHeHue uccneaoBarenaeil mo MOBOAY PaclpOCTPAHEHHOCTH apTepUaIbHOM
TUNIEPTEH3UH CPEJId CIIOPTCMEHOB JBOSAKO. Psiji aBTOPOB KOHCTATUPYIOT, 4TO 00IIas
pacupoOCTPaHEHHOCTh apTEpUATIbHON TUIEPTE3UU CpeIu JIMIL C PEryaspHbIMU
busndeckuMu Harpy3kamu npuMepHo Ha 50 % Hmpke, yeM B 0OImIel MOMYIISIITUN
[84, 86]. Omnako, mo ganubiM D. Corrado et al., aprepuanbHas THIEPTCH3US
SBJIIETCS] BTOPOM, MOCIE HApYLIEHUI pUTMa Cepilia, IPUIMHON TUCKBATU(PUKALIUH
criopTcMeHoB [91].

Bo3MOXkHO, HH3Kas BBIABIAEMOCTh CIOPTCMEHOB C  apTepUalbHOU
TUIEPTEH3UEN CBS3aHA C HEAOCTATOYHOM JIMAarHOCTUKOM JAHHOIO 3a00JIEBaHUS.
Hecmotpst Ha TO, 4TO omnpenenieHrne ypoBHS apTepUalbHOTO JABJICHUSI HE SIBJISIETCS
JOPOTOCTOSAIIMM W TPYAHOIOCTYIHBIM METOJIOM HCCIEAO0BAHUS, TPEOYIOIUM
CIEIUATbHBIX HABBIKOB, WM BXOAWT BO MHOTHE CTAHAAPTHI HCCIEIOBAHUS
cnopTcMeHOB (kak B EBpomnelickue, Tak 1 B AMEpUKaHCKHE) I TPO(PHUIaKTUKN
pa3BUTHSl BHE3AIHOM CEpAPUHOM CMEpPTH B CIOpPTE, CTATUCTUYECKHE JaHHBIE
yKa3bIBalOT Ha TO, 4TO0 mnOpuMepHO 22 % CHOPTCMEHOB TPEHUPYIOTCS
oeckonTponbHo. Tak, Leyk D. et al. (2008) koncrarupytotr, uro y 17,3 %
CHOPTCMEHOB, 3aHUMAIOMIMXCS OEroM Ha JJIMHHBIC NUCTAHIUH, HE OIpeIeisiin
yYpOBEHb apTepuanbHOro naasieHus. C Jpyroil CTOPOHBI, JaXke IPOBEICHHOE
u3MepeHue  «O(QUCHOT0»  YpPOBHS  apTEPUAIBHOIO  JaBJICHUSA  SIBJISIETCSA
HEJ0CTaTOYHO WH(POPMATHBHBIM, TaK KAaK aalTAllMOHHBIC U3MEHEHUSI OPraHN3Ma,
dbopMupyromyecss B TEUEHHE CHOPTUBHOM NIEATENbHOCTH MNPOdheCcCCHOHATBLHOTO
CIOPTCMEHA, B YaCTHOCTH, THIIOTOHHS B IIOKO€, CIOCOOHBI «MacCKHPOBATbH)
HaJu4yue aprepuaibHOM runepreH3uu. [lo MHeHUIO psga  aBTOpPOB, Ha
CErO/IHSIIHUM JIeHb HanbOosiee NHOOPMATUBHBIM METOJOM UCCIIEIOBAHUS SIBISETCS
IPOBEJECHUE CYTOYHOIO MOHMTOPUPOBAHUS  APTEPHAIBHOIO  JAaBICHUS B
aMOyJIaTOPHBIX YCJIOBHSX M IMPOBECHUE MPOObI ¢ pu3nuecKor Harpyskou [5, 40,

167].
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Kak wu3BecTHO, METOA CYTOYHOTO MOHUTOPUPOBAHUSI HUMEET Pl
NPEUMYIIECTB B JUArHOCTUKE apTepUAIbHON TMIEPTEH3UU, 2 UMEHHO, MTO3BOJISIET
OIICHUTh CYTOYHBIH PUTM  apTEPUAIBHOTO JIaBJICHHS — KojJieOaHus B
«TIOBCEHEBHOI» aKTUBHOCTU, HOUHYIO TUIOTEH3UIO U TUIIEPTEH3UIO, ONPEICTUTh
TUTIEPTOHUIO OENoro xajaray M YTOYHUTH IMPOTHO3 CEPACUYHO-COCYIUCTHIX
ocyioxHeHuit [31, 76].

B uccrnenoBanuu ¢ yyactTeM COPTCMEHOB, TPEHUPYIOIMIUX KauyeCTBO CHUJIbL,
CyTOYHOE MOHUTOPUPOBAHHE AapTEPUAIBHOTO JABJICHUS I[10KA3aJ0 BBICOKYIO
JIMAarHOCTUYECKYI0 3HAauMMOCTh. Tak, y Tpetu (36,5 %) CHOpPTCMEHOB ¢
HOPMAJIbHBIM  YPOBHEM  apTE€pPUAJIbHOIO  JABJIEHUS  aBTOPHl  BBISIBUJIU
U30JIMPOBAHHYIO CUCTOJIMYECKYIO apTepUaIbHYI0 TUIIEPTEH3UIO C MATOJIOTMUYECKUM
CYTOYHBIM MPOGUIIEM B BHJIC HEOCTATOYHOTO CHIDKCHHS apTEPUATILHOTO JIaBIICHUS
B HOYHOE BpeMmsi («HOH-auMmepy) [62].

[IpoBeneHue Tecta ¢ JIO3UPOBAHHOW (DU3MUYECKOM HArpy3KoH, € OIEHKOU
peaKkmuy apTepuaIbHOTO JABJICHUS HAa HArpy3Ky SBISIETCS 00s3aTelbHBIM
UCCIIEA0BAaHUEM JIsSI JOIIyCKa TPEHUPOBOYHO-COPEBHOBATEIBHON NEATEIBHOCTH U
YacThl0 YIIyOJNEHHOTO0 MEAMIIMHCKOTO OCMOTpa Uil  NpOo(eCCHOHATbHBIX
CIIOPTCMEHOB_(1iprka3 Mun3zapasconpa3zsutusi Ne613 or 9 asrycra 2010 r).
VYcTaHOBIIEHO, YTO BEPXHUW TMpeiesl YpOBHA CHUCTOJIIMYECKOTO apTepuaibHOTO
JABJICHUSI Yy CIHOPTCMEHOB, 3aHUMArOIIUXcs BuioM crnopra kiacca IIIC no
knaccuduxarmu J. Mitchel (BBICOKOMHTEHCUBHBIX, BBICOKOPHEPIO3aTpPaTHbBIX), HE
6osee 230 MM PT. CT., Yy Apyrux BujioB cropta — 210 mm pt. ct. [39].

B wuccnenoBanum, tae mpoBomuau Habmomenwe 3a 141 crmopTcMeHOM C
HOPMAJIbHBIM YPOBHEM apTEpUAIBHOTO [aBJIICHUS B TeyeHue 6,5 JIeT, aBTOpbI
BBISIBWIM apTEPUAIBHYIO TUNEPTEH3MIO Y 24 cnopTcMeHOB. [Ipu aToM oTmMedeHo,
YTO y JAHHBIX CIIOPTCMEHOB PErUCTPUPOBAJICS TUIEPTOHUYECKUN TUI PEAKIUU
npu 1npobe ¢ Qusnyeckoil Harpy3kod. MHOroGakTOpHbI aHaIW3 MOKa3all
BBICOKYIO MPOTHOCTUYECKYIO 3HAYMMOCTh THIIEPTOHUYECKOIO THUMA PEaKIUu Ha

pPa3BUTHE apTEPHAIBHON TUIIEPTEH3UH Y TPOPECCUOHANBHBIX CLIOPTCMEHOB [84].
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HecoMHeHHO, B TPEHUPOBOYHOM IJIaHE JIF0O0T0 BUJA CIIOPTA MPUCYTCTBYIOT
KaK CHJIOBBIC YIPAXXHEHUS, TaK W TPEHUPOBKHU JJIsl PA3BUTHS BBIHOCIHBOCTH.
AHaJINM3 TOCTYHOMN JTUTEpaTyphl OKa3aj, 4YTO YaCTOTa apTepUaIbHON TUIIEPTOHUN
OJIMHAKOBA B BHJIaX CIOPTa C AUMHAMUYECKUM (HEKOTOPHIE BUJbI JIETKOW aTJIETUKU,
rpedsi, ¢yTOo0N, IBDKHBIE TOHKHM) W CTaTUYECKUMH Harpy3kamu (TsDKemnas
arneTuka, Gpurypeoe karanue) [S].

BeisiBieHo, d9ro cpead  CIIOPTCMEHOB  HMEET  MECTO  OONbIas
pacnpoCTpaHeHHOCTh (DAKTOPOB pUCKA CEPAECYHO-COCYIUCTHIX 3a00ieBaHUM, B
YaCTHOCTH, aprepuanbHou rtuneprensuu [12, 20, 90, 177]. dnsa xareropuu
npo(PeCCHOHANBHBIX ~ CIIOPTCMEHOB  XapaKTEepPHBI, KPOME  TPATUIMOHHBIX
MonupuIpyemMbIXx U Hemoaupuuurpyembix (aKTOpOB pHUCKaA, crenuduueckue
(dakTopsl, CBI3aHHBIE ¢ MPOPECCHOHATBFHON ACSITENbHOCTHIO CrIOpTCMEHOB [150)].
OpanuM u3 Takux (PAKTOPOB pHUCKA PA3BUTHS apTEPUANBHONW THIEPTEH3UH Y
CIIOPTCMEHOB SIBJIETCSl TTpUeM (hapMakoJIOrHYeckux npemnaparoB. K coxaieHuto,
Cpeir CHOPTCMEHOB YacTO BCTPEYAETCS IMPUEM KaK pa3pelieHHbIX, TaK U
3aMpenieHHbIX MpenaparoB ¢  LENbl0  TOBBIMIEHUS  PabOTOCIIOCOOHOCTH,
BBIHOCJIMBOCTH W, KakK CJIEICTBUE, CIOPTUBHOM YCHENIHOCTY, (aHAOOJUYECKUE
cTepouibl, dheapPUHCOIEePKAIIE TTpenaparsl, SPUTPOIOITUH U Jp.) [36]. Kpome
TOTO, OECKOHTPOJIbHBIM MPUEM Pa3IUYHBIX OHOJOTMYECKH aKTUBHBIX J100aBOK,
KOQEHMHCOMEPKAIMUX DHEPTeTUYCCKUX HAMUTKOB MOXET CTaTh NPUYHHON
TUNIEPTOHUYECKUX KPU30B C HapyIIEHHMEM MO3rOBOTO KpoBooOpamieHus [5, 71,
162].

ITcnxo3MoNMOHANBHBIN CTPECC, HECOMHEHHO, BHOCHT OOJIBIIONW BKJIaa B
aKTUBALIMIO  CHUMIIATOQJPEHAJIOBOM  CHUCTEMbl U siIBIsieTCA  (haKTOpOM,
npeapacnojaralomuM K (QOPMHUPOBAHUIO  apTEPUAIBHOM  TUIMEPTEH3UU Y
criopTcMeHOB [24]. BhIsIBIIEHO, YTO MOCTOSTHHBIM MPECOPEBHOBATEILHBIA CTpECC,
BBICOKAsi KOHKYPEHIIMSI, «IOMYJISIPHOCTB», KOTOPhIC SIBISIOTCA CITyTHUKaMU
OOJIBIIMHCTBA YCIEUIHBIX CIIOPTCMEHOB, BBUAY UX MOCTOSSHHOIO BO3JICUCTBUSI Ha
OpraHu3M BeIyT K MCHUXOAIMOIIMOHAIIBHOMY HANPSKEHUIO U SBISIOTCA (pakTopamu

pHUCKa pa3BUTHSI CEPJICUHO-COCYIUCThIX 3a00neBanui [38, 47].
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Bricokass cnoptuBHas TpaBMmaruzaius (TFOJOBHOIO, CIHMHHOIO MO3Ta,
BHYTPEHHUX OPTaHOB), OCOOCHHOCTH BBITIOTHEHUS OMPEIEICHHBIX (DU3NYECKHUX
yIopakHEHUH, BEAYINX K HapyHIIEHUI0 BEHO3HOIO BO3Bpara (3aJiepKKa JbIXaHUs,
HaTyra MYCKYJIOB, BBIPDQXKEHHOE M JUIMTEIbHOE HAMPSKEHUE MBI OPIOIIHOTO
mpecca, OCOOCHHO TIpH TMOABEME TSDKECTEH), YacTo MOTYT  CIYXKHUTh
npenpacnojaralouuMu - GakropamMu Il pa3BUTUS  CEPAECYHO-COCYAUCTON
MaTOJIOTUU, B YAaCTHOCTH, apTEPHAIBHOW THUNEPTCH3WH, Y NPOdeCcCHOHATBHBIX
CIIOPTCMEHOB [5, 101].

HeoOxoaquMo  OTMETUTH  HACJEACTBEHHYIO  MPEAPACIOIOKEHHOCTh K
pPa3BUTUIO apTepuaIbHOM runepreHsud. EcTh naHHble, uto y 55— 60 %
CIIOPTCMEHOB C THUIMERELEH3UEH €CTh YKa3aHHE Ha MOBBIINICHHOE apTepUaIbHOE
JaBJieHUEe y poautenen [9, 58, 107].

Y cnopTcMEeHOB apTepualbHas TUIEPTEH3UsS HEPEAKO COMPOBOXKIAAETCS
runeprpopueii mMuokapaa [38, 116]. BrbisgBIeHO, YTO BBIPAKEHHOCTh W THI
runepTpouu MHUOKapAa CBsi3aHA C BEIMYMHOW apTEpUATBLHOTO JaBJICHUS U
JUIMTENIbHOCTBIO TeueHus: 3aboneBaHus. [Ipu 3TOM OTMEUEHO, YTO MAIMEHTHI C
HEONAronpusTHBIM CYTOYHBIM MNpo¢uiaeM (HEJOCTATOUHOE CHHM)KEHHUE YPOBHS
apTepuaIbLHOTO JIaBJICHUS B HOYHOE BPEMSI U HOYHAs THUIIEPTEH3US) UMEIOT Ooliee
BBICOKME 3HAYEHHUSI MacChl MUOKap/a JeBoro xenynouka [46, 49_104]. M3BectHO,
YTO KOHIIEHTPUYECKUN THUI TUMEPTPOPHUU JIEBOTO KEITYIAOUYKAa ACCOIMUPOBAH C
0osiee BBICOKMM PUCKOM Pa3BUTHUSI KApAMOBACKYIISIPHBIX OCIIOKHEHHUU B OymyIem,
Mo cpaBHeHUIO ¢ OJkcieHTpuueckuMm TunomM. E. B. CkisiHHas B cBoeM
WCCJICIOBAHUY  BBISIBWIIA  DKCHEHTpPUYECKyro  rumeptpoduio y 30 %,
KOHIIEHTpUYECKYl0 runeprpoputo y 17 % wMomonplx nuil ¢ apTepuanibHON

rurnepren3ueit [S8].
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1.3. Oco0eHHOCTH  CTPYKTYPHO-QYHKUMOHAJIBHOM  IEPECTPOMKH
CEepPACYHO-COCYAUCTOM CHCTEMbl Y CHOPTCMEHOB C  apTepHaIbHOM

rurnepTeHsnen

PerymnspHocTh pu3nueckux Harpy30K sBJISETCS OIHUM U3 BaXKHBIX (DAKTOPOB
peryJisiiui  apTepuaibHOro AaBiicHUs. CpaBHUTENbHBIM aHAIU3 BO3JCUCTBUS
bu3HUeCKUX Harpy30K Ha YPOBEHb JABJICHHUS B 3aBUCUMOCTH OT PETYISIPHOCTH
MOKa3aJl, YTO OJHOKpaTHble (PU3MYECKHEe Harpy3Kd JAMHAMUYECKOTO Xapakrepa
CHIDKAIOT apTepUalIbHOE JIaBJICHUE, B TO BPEMS KAK OJHOKPATHBIE CTAaTUYECKHE
Harpy3Kd HE MPUBOJAT K CHUKEHUIO nasieHus [113, 134].

Takum oOpa3zoMm, B 0OIIEH MOMMISAIMU 3aHATUS PEryIsIpHON (U3nYecKon
Harpy3Kou JUHAMUYECKOIO XapaKTepa HU3KOW CTENIEHW MHTEHCUBHOCTHU HE TOJIBKO
NPUBOAAT K CHMXKEHHUIO YPOBHSI apTE€pPUAJIbHOIO JABJICHUS M YacTOThl Pa3BUTHS
apTepUAIbHOUN TUTIEPTEH3UH, HO U K CHIDKEHUIO CEP/ICUHO-COCYAUCTRIX KatacTpod
[77, 112].

VYcnoBusi KU3HM CHOPTCMEHA CYILIECTBEHHO OTIMYAIOTCS OT TEX, 4YTO
HAOJIONAIOTCS Yy JIWI, HE 3aHUMAIOIIUXCS CIOPTOM (CHCTEMAaTHYECKH OOJbIINe
dbusnueckne Harpy3ku, COONIOJEHHE CTPOroro pexXuma JHsS, CTPECCOBBIE
COCTOSIHMSI BO BPEMSL.COPEBHOBAHUM, YacCThIE€ Pa3be3/ibl, CMEHA YaCOBBIX MOSICOB U
KIIMMaTUYECKAX 30H W T.JI.). YKa3aHHbIE (DaKTOphl MPUBOMAT K aJanTaIllMOHHOW
NEepPeCcTPOrKe OpraHu3Ma CHOPTCMEHA JIJIsi 00ecredeHus «TUunep@yHKIum» myTeM
CTPYKTYPHO-(YHKIIMOHAIBHOM MIEPECTPOUKHU OpraHusma, MTO3BOJIAIOLIEH
CIIOPTCMEHY  BBITIOJHATh (U3UYECKWE HArpy3Kd OOJIbIIed MOITHOCTH U
npoaoxuTenbHoctu [50, 59, 111].

Ha cerogusimHuii 1eHb MOKAa3aHO, YTO 3HAYUTEIILHOE IMOBBIIIEHUE YPOBHS
apTEpPUANIbHOTO JABJICHHUS BO BpPEMS MHTEHCHUBHBIX HArpy30K BHOCHUT BKJIAJ B
dbopMmupoBaHue BHe3amHOW cepAeuHor cmeptH, Gdopmupyer U-oOpaszHyro
3aBUCHUMOCTh MEXJYy (PU3MUECKUMH Harpy3kamMu BBICOKOM HWHTEHCUBHOCTU H
CePACUYHO-COCYAUCTON CMEPTHOCTBIO y MOJIOAbIX Jull [116, 134]. Takum obOpazom,

y npo¢eCcCHOHATBHBIX CIIOPTCMEHOB OTMEYAETCS] BBICOKHI PUCK Pa3BUTHS OCTPBIX
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COCTOSIHUM M CEPACYHO-COCYIUCTBIX KaracTpod Kak B COPEBHOBATENbHBIN MEPUO/L,
TaK ¥ NOCJIE 3aBEPILICHUS CIIOPTUBHOM Kapbepsl [5, 99].

OnHoli W3  OCHOBHBIX  (PM3MOJIOTMYECKUX OCHOB  TPEHHUPOBOYHOM
JEeATENBHOCTH CHOPTCMEHA SIBISIETCS BOIPOC aJATUPOBAHHOCTH K MHTEHCHUBHBIM
(¢u3nYecKUM Harpy3kaM, KOTOpPbIH TE€CHO CBsI3aH C MOHATHEM (DYHKIIMOHAJIbHBIX
pe3epBoB opranusma [34, 51, 139].

B camom o0mem BuIe 1OJ pPEe3epBHBIMH BO3MOXHOCTSMHU aJaNTaluu
YeJ0BeKa IOHUMAIOTCS ero CKPBITBIE CIIOCOOHOCTH YCUJINBATh
(YHKIMOHUPOBAHNUE OPraHOB U CHCTEM B IIEJISIX COBEPLIEHUSI HEOOBIYHO OO0JIBIION
paboThl, HPUCIIOCOONECHUS K YPe3BbIYAMHBIM CABUTaM BO BHYTPEHHEH Cpee.
ApanTanuss K = (QU3MYECKUM  Harpy3kaM IMpPOMCXOJUT 4Yepe3  YyCHUJICHHE
MaKCUMAJIBHKIX (DYHKIIMOHAJIBHBIX BO3MOXHOCTEH KakK OpraHus3ma B LIEJIOM, TaK U
OTAEJIbHBIX €ro cucTeM (YBEIMUYMBAETCS MAaKCUMaIbHOE MOTPEOICHUE KUCIOPO/a,
BEJIMYMHA JIETOYHOM BEHTWISALMM W T. J.), [OBBIIIAETCS SKOHOMUYHOCTh
JESTeIbHOCTH (PU3UOJOTUYECKUX CUCTEM M OpraHoB. Takum oOpa3om, aganrtanus
peanu3yercsl 4yepe3 MOBBIIIEHUE PE3EPBHBIX BO3MOXKHOCTEHM, BEJIMUYMHA KOTOPBIX
BO3pAcTaeT MpHU PEryJSIPHbIX TPEHUPOBKAX TOM WM HMHOM LHANPABICHHOCTH U
CYIIIECTBEHHO 3aBUCHUT OT T€HETUYECKOM MTporpaMmbl pa3Butus [6, 34, 108].

Mennko-61oa0rnyeckoe 3Ha4eHHe aJanTalud B CHOPTE 3aHUMAET 0co0oe
mecto. CKOpPOCTh HACTYIUIGHUSI aJanTalud K (QU3UYECKUM Harpy3kam, ee
JUINTEIBHOCTh M YCTOMYMBOCTH BO MHOIOM OIIPENEISIOTCS HaJu4ueM oObeMa
(GYHKIMOHAIBHBIX pe3epBOB [5, 34]. YpoBeHb W a/IeKBaTHOCTb HMEIOIIMUXCS B
OpraHu3Me€ CIIOPTCMEHOB pE3EPBOB, B CBOIO OYEpEAb, OINPEACIAIOT YPOBEHb
paboTOCIIOCOOHOCTH U 3/I0POBbSI CHOPTCMEHA, YTO MOXKET OOBSCHUTH Pa3inyus B
CIIOPTMBHOM YCHENIHOCTU U 3a00JIeBaeMOCTH cpeau cnoprecmenos [60, 100, 151].

M3BecTHO, YTO B PE3yibTaTe€ CUCTEMATHUECKUX 3aHATUH CIOPTOM HEPEIKO
BO3HUKAET aJanTalMOHHasi TUIEPTPO(Us MHUOKapa JIEBOTO KeyJ0ouKa C LENbI0
YVIOBJIETBOPEHUS BO3POCIIMX MOTPEOHOCTEM MpH COXPAHEHHOM HACOCHOM
dbyuxiuu [34, 91, 144]. Ecnu y4ecTs, 4TO apTepHalibHasi TUIIEPTEH3MS, BhI3BAaHHAS

HNHTCHCUBHBIMHA (1)I/ISI/III€CKI/IMI/I Harpy3kamM, HAKJIaAbIBACTCA HAa KOMIICHCATOPHYIO
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TUNIEPTPOPUIO JIEBOTO JKENyJ0uKa, U B JaJIbHEHIIIEM, HECOMHEHHO, OKa3bIBaeT
BIUSHUE HAa CTPYKTYPHO-(PYHKIIMOHAIIBHOE COCTOSIHUE CEepACYHO-COCYIUCTON
CHUCTEMBbI, TEM CaMbIM MOXXET CTaTh MPUYMHON JaJbHEUIIEro MpPOTrpecCUpOBaHUS
TUNEPTPOPUUN  JICBOTO  JKEIYIOYKa ¥  HE3aBUCHUMBIM  HEOIarompUsTHHIM
nporaoctudeckum axropom [124, 138].

BripakxeHHbIE CIBUTH OTMEUAIOTCS Ha YPOBHE META0OJUYECKUX MPOIIECCOB
U, B YAaCTHOCTH, HAa YPOBHE BBIPAKEHHBIX H3MEHEHUNW B pPabOTE CHUCTEMBbI
HHEProoOECreYeHUs]  MBIINIEYHOM  JESATENIbBHOCTM M COBEPIIEHCTBOBAHUSA
HEWPOMBIIIIEYHBIX cBs3ei [1, 51, 126].

VY mpodeccnoHaNbHBIX CIMOPTCMEHOB TMOTPEOJICHUE KHUCIOPOAA CIUHUIICH
Macchbl MuUoOKapjaa B mnokoe Ha 50 % MeHbllle, 4eM Yy HETPEHUPOBAHHBIX JIUII, YTO
CBUJCTENBCTBYET O Oojiee SKOHOMHOM pEXKHME IpPU MEHbIIEM MOTpeOIeHun
KHUCI0poaa Muokapaom [1, 59].

Cucrtemarnyeckue (PuU3MUECKHE Harpy3kd  BbI3BIBAIOT  XapaKTEPHbIC
aJanTaliOHHBIE  CTPYKTYpHO-(YHKIIMOHAJIBHBIE ~ HM3MEHEHHUS B CEpIIe
(«crioptuBHOE cepaie»). IlepBoe omnucaHue «CHOPTUBHOIO CEpALA», Kak
aJanTallMOHHOW TMEPECTPOUKU CEepJIEYHO-COCAYUCTON CHUCTEMBI, OBLIO C/EIaHO
HeMenkuM yueHnbiM S. Henschen. (1899 r.). YueHsblit BBISBIII pacIIUpEeHHE TPAHUIL
OTHOCHUTEJIBLHOMN TYIOCTH CEp/illa METOJIOM MEPKYCCHUU Y CIIOPTCMEHOB-JIBIXKHUKOB,
10 CPAaBHEHHIO C JIMIIAMH 0€3 CHCTEeMAaTUYeCKUX (PU3NYECKUX HArpy30K, U CAEal
MPENIOJIOKEHHE, YTO JaHHOE YBEJIMYEHHE pa3MEepoOB cepiia MOXET ObITh
BapUAHTOM HOPMBI U HOCHUT JIAITATUBHBIN XapaKTep.

B mpomecce amantamum cepama K - CHCTEMAaTHYECKUM  (DU3UYECKUM
Harpy3kam TOJBEPraloTCcsi U3MEHEHHSIM, B MEPBYIO0 OuU€pe/lb, TAKUE CTYPKTYPHO-
(YHKIMOHAJIBHBIE TOKA3aTEIM CepJlla, KaK KOHEYHQ=JIMACTOJIUYECKUN 00bheM
(KOO) u macca muoxkapaa JjieBoro xenynouka (MMIDK) [56, 60].

[Ipu ¢duszmonornyeckoit mepecTpoiike «CIOPTUBHOTO CEp/Ila» JOIMyCKaeTCs
HE3HAYUTENNbHAS TUMEPTPO(Hs MHOKap[a JEBOTO JKEIyIoYKa W TOHOTEHHAs
auiatanusa nojocrer [5, 95]. OOs3arenbHBIM YCIOBHEM SIBIISICTCS HOpPMaslbHas

CUCTOJIMYECKass MW JAuactonuueckas ¢QyHKuus Muokapaa. I[IpomnopimoHaibHO
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TUNIEPTPOPUPOBAHHON Macce MHUOKapAa HJET POCT pa3Mepa dSMHUKapAUaIbHBIX
KOPOHAPHBIX apTepHil 1jisi obecrieueHus ajaekBarHoi nepdysun [5, 166].

OCHOBOIOJIO)KHUKAMU ~ yY€HUSI  (PU3MOJIOTUUECKOTO  PEeMOJCITUPOBAHUS
«CIOPTUBHOTO CEpAlla» B HAIIed CTpaHe SBISIOTCS TaKWE YUYEHbIE, Kak
Xpymes C.B., Kapnman B.JI., [lem60 A. I'., 3emuoBckuii 3. B. u np. Umu Obuin
BBISIBJIEHBI OCHOBHBIE 3aKOHOMEPHOCTH AJaNTAllMOHHOM MEPECTPOMKKA MHUOKapaa
JICBOTO KEJYJI0YKa B 3aBUCUMOCTH OT TPEHUPOBOYHOTO IMKJIA, OO0beMma,
MHTCHCUBHOCTH BHUJA HArpy3oK, Bo3pacTra. bbUIO MOKa3aHO, 4YTO B TEYEHUE
TPEHUPOBOYHOIO  IIMKJIAa OObEMHBIE [OKa3aTeid Ceplla MpeTepreBaroT
ONPE/ICTICHHYIO [IUKIMYHYIO MEPECTPOMKY: K KOHILY MOArOTOBUTEIBLHOIO MEPUO/Ia
OTMEYEHO YBEJIMYECHHE OObEMHO-JIMHEHHBIX IOKa3zaTenel cepana C MHKOM B
COPEBHOBATEIIbHOM IEPHUOAE, B  BOCCTAHOBUTEIBHOM IEPHUOAE, KOTOPBIN
XapaKTepU3yeTCsl CHIDKEHHEM O0beMa M WHTEHCUBHOCTH HArpy30K, OTMEYEHO
YMEHBIIEHUE pa3MEPOB cepAlax [3].

N3BecTHBIM oTedecTBeHHBIN (usznonor Kaprnvan B.JI. 1 coaBTOpBI BRISIBUIIH,
KaK IO/l BIMSIHUEM CUCTEMAaTUYECKUX U MHTEHCUBHBIX TPEHUPOBOK y CIIOPTCMEHOB
pa3HOro BO3pacTa, pPa3BUBAIOLIUX BBIHOCIWBOCTb, OTMEYAETCA IOCTEIEHHOE
YBEIMYECHHUE Cepilla, MpuYeM HauOONbIINKA POCT BEIMUMHBI OObeMa cepila
HaOmofacs yepes 4-5 MecseB OT Hauyajla TPEHUPOBOK. XapaKTEepHbIE U3MEHEHUS
B JICATEIIBHOCTH CEPAECYHO-COCYAUCTON CUCTEMBI y CIIOPTCMEHOB Pa3BUBAIOTCS HE
MEHee, YeM 4epe3 2 Trojia PeryasipHbIX U MHTCHCUBHBIX 3aHSATUH (TPEHUPOBKHU HE
MeHee 4 4acoB B JieHb 4-5 pa3 B Heneno) [5, 135].

JlomycTuMoit HOpMOU (PU3HOIOTHIECKOTO «CIIOPTUBHOTO CEP/IIa» CUUTACTCS
CUMMETpHUYHas  TUneprpoduss  3ajJHE  CTEHKM  JIGBOTO  JKEIydoyka U
MEXKETYN0UKOBOM neperopoaku ot 13,0 mo 15,0 MM, BeaMyMHa KOHEYHO-
JMACTOIMYecKoro pasMepa He 6osee 60 mm. OOs3aTEIbHBIM YCIOBUEM CUUTAETCS
HOpMaJibHasl CUCTOJIMYECKAass M JUAcCTOIMYecKas (PyHKIMs JIEBOTO >KElylodka |[5,
91, 184].

Tepmun «pemojienrpoBaHue» cep/lla Jaiie UCIOIb3YEeTCs JIJIsi 0003HAUYCHUS

IpOLECCa B PE3yIbTaTe BO3ACHCTBUS MAaTOJIOTMYECKOTO (PaKTOpa, €ro CTPyKTYpHO-
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FEOMETPUUECKUX M3MEHEHUM, MPUBOIAIIUX (PU3UOJIOTHYECKYIO U aHATOMUUYECKYIO
HOpPMY K MaToOJOTMYEeCKOW. Eciym TOBOpUTH O CIOPTE BBICIIMX JOCTHUKEHHUU H
aJanTallUOHHBIX TEepecTporKax cepiamna K BBICOKUM Harpy3kaMm, BO3HHUKAIOT
TPYZAHOCTH, CUATATh JU PEMOJEIMPOBAHKUE CEpALAa MATOJIOIMYECKUM IPOLIECCOM.
OcHOBHast CIIOKHOCTh B JaHHOM BOIIPOCE CBSI3aHA C OTCYTCTBHEM YETKHUX
KPUTEPUEB HOPMBI U ITaToJIoruH [5, 182].

AJanTanioOHHBIE W3MEHEHUS TpH (U3HOIOTHICCKOM PEMOACIUPOBAHUHT
«CTIOPTUBHOTO CepAla» MOpP(DOIOTHYECKH CXOKM CO MHOTUMHU CEPIIEYHO-
COCYIUCTHIMU 3a00JIEBAHUSIMU M HEPEIKO HAXOJATCS B «CEPOI» 30HE MEepeKpecTa
«CHIOPTUBHOTO CEpJla» M MATOJIOTMYECKUX U3MEHeHui cepaua [73, 96, 132]. Oto
NPUBOAUT K TPYAHOCTSM HWHTEPIPETALMM JAHHBIX MHCTPYMEHTAIBHBIX METOJIOB
uccienoBaHuil  (AmekTpokapauorpadun, sxokapauorpadun) u HE0OXOIUMOCTH
npoBefeHns U PEepeHINAIbHON JTUarHOCTUKA MEXIy MHOTHMH CEPIIEYHO-
COCYIUCTHIMU  3a00JICBaHUSIMM, B  YaCTHOCTH, C  KapJAUOMHONATUSIMU
(runieptpoduueckas W AWIATAIMOHHAS) APUTMOTCHHOW JUCIUIA3UU IPABOTO
xenynouka (AAIDK) u muokapauramu paznuyuHoro redesa [14, 17, 139].

MexaHusMm pa3BuTUs TUNEPTPOPuUU OOYCIIOBIEH Pa3BUTHEM YJIMHEHUS WU
YTOJNIIEHUM BOJIOKOH MHOKapja. To ecTh pa3BUTHE IWJIaTallid W TUNEPTpodun
MUOKap/ia MpeACTaBISIIOT  CcO00M  OHOJOTMYECKOE €IMHCTBO U TECHO
B3auMocBs3aHo [144, 151, 170].

Psn  wuccrnenoBarenedt TpHUAECPKUBAIOTCS MHEHHS, UTO Truneprpodus
MUOKapJa, Jaxe (U3MOoIOrhYecKas, HE MOXET CUUTAThCsl HEOOXOIUMBIM
BApUAHTOM IMPUCIIOCOOUTENBbHBIX pEeakiui opranusma. McciemoBarenu BBISIBUIU
BBICOKUH YPOBEHb 3/IOPOBbSI M KAYECTBA JKU3HU y CIIOPTCMEHOB 0€3 runeprpodumu,
U OOBACHSIIOT JIaHHOE SIBJICHWE TEM, YTO Yy TUNEepTPOdUPOBAHHOIO MHOKap.a
yXYyAIIAeTCS COKpAaTUTEIbHAs CIIOCOOHOCTh M XyXK€ MPOTEKAIOT MPOIECCHI
KPOBOCHAOXKEHUS, YTO MOXET SIBISETCS «IEPBBIM IIaroM» K OBICTPOMY
W3HaIMBaHuio cepana [1, 151, 170].

AKTyaJlbHBIM OCTA€TCS BOIIPOC: 3@ CUET YETO MPOUCXOAUT PEMOJEITUPOBAHUE

ceplilla CHOPTCMEHOB — JAMWJIaTalliyd WIM TunepTpo@uu BoiokoH muokapaa? Ilo
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JaHHBIM HccienoBannii E.A. ['aBpuinoBoii, eCTh ciaydan, KOrjaa Ipu yBEIUYEHHBIX
MOp(OJIOTUYECKUX ~ pa3Mepax cepAlla CTeleHb TumepTpoduu  ocraercs
HE3HAYUTENbHOW, M, HAOOOPOT, y CIOPTCMEHOB 0€3 OO0JbIIOr0 YBEJIUYEHUS
pa3MepoB cepiia HabmogaeTcs BoipakeHHast runeprpodus. To ectb, coueranue
BBIPQKEHHOCTU U COOTHOIICHUS TUIEPTPOPUU W JWiIaTallid CEepAlla B KaKIOM
OTJZICJILHOM CJTy4ae «CIIOPTUBHOTO CEPALa» UHANBUAYAJIbHBI [9].

M3BecTHO, 4TO B CTPYKTYpE NPHYMH BO3HUKHOBEHHSI CaMOro TI'PO3HOIO
OCJIOKEHHsSI B CHOpPTE, KAaK BHE3alHas CepAeYHas CMEPThb, BEAYIIEE MECTO
MPUHAJJICKUT, HECOMHEHHO, CEPJICYHO-COCYIUCThIM 3a0oseBaHusiM (0kosio 90%).
bonbmoe BHUMaHue K auddepeHnnanbHON TUArHOCTHKE (PU3MOIOTHYECKOTO
PEMOJIETTUPOBAHUSI C TATOJOTHEH CEepJEeYHO-COCYIUCTON CHCTEMbl OOBSICHSAETCS
TeM, u4ro B 40% ciay4aeB NOpUYMHON BHE3AIHOW CMEpPTH  SIBJISETCA
runeprpodudeckas kapauomuonarus [78, 101, 136]. Boicokoi quarHocTuueckon
N0JIb30/ B JIaHHOM CITy4ae BBICTYIAIOT TMCTOJIOTMYECKUE U TE€HETHUYECKUE TECThI
[9, 170].

Opnum u3 kputepueB auddepeHnanbHOr0 IuarHo3a (pU3HOIOrHYecKOro
«CTIOPTUBHOTO CEpALa» U MATOJOTMYECKUX HO30JOTMYECKUX COCTOSHHUM SIBISIETCS
METOJ|  OTCTPaHEHUs  CIHOPTCMEHAa OT  TPEHHPOBOYHO-COPEBHOBATEIIBHON
nesTenbHOCTH 10 3 MmecsdieB. [loBropHoe 3xokapanorpaguueckoe ucciaenoBaHue
MO3BOJISICT BBIABHUTH PETPECCHUI0 TUNEPTPOPUU MHOKapAa JIEBOTO JKEIylOouKa, B
cillydyae, €ClIM HMEJNO0 MECTO ajanTuBHas runeprpodusi. OTCyTCTBHE perpecca
CTPYKTYpHO-(YHKIMOHATBHBIX U3MEHEHUH SBJISETCS MOKa3aHUEM JUIsl IPOBEACHUS
Oonee yrIyOJEHHOTO JMArHOCTUYECKOTO IOMCKa. B 3TOM cilydae BBICOKYIO
WH()OPMATUBHOCTh MMEET MAarHUTHO-pE30HAaHCHAss Tomorpadus cepama s
BepU(UKALIMKM TUArHO3a U ONpeJeiIeHUs JanbHeilie TakTuku Beaenus [60, 136,
151].

N3BecTtHO, 4TO HamOONbIMK BKiIaa B (OPMHUPOBAHUE MATOJIOTHYECKOTO
pEMOJEIMPOBAHUA  MHUOKapaa  JIEBOTO  JKEJIyJo4yka,  HHAYLHUPOBAHHOTO
Ype3MEPHBbIMU ¢buznueckumMu Harpy3Kamu, BHOCUT aKTHBaLUA

PEHUHAHTMOTEH3UHAJIBIOCTEPOHOBOM cucTeMbl [84]. Ilox Bo3meicTBUEM HaHHOU
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CUCTEMbl TMPOUCXOJUT yCWIEHHAas Mpoyivchepalus COEAUHUTEIbHOTKAHHBIX
AIIEMEHTOB, YTO, B CBOIO OYEPE/b, SIBISIETCSI OCHOBHBIM MEXAHU3MOM CHHKCHUS
AIIACTUYECKUX CBOMCTB cepala. [ eMoaAnHaMUYEeCKU 3TO MPOSIBIISIETCS] HAPYILLIEHUEM
MPOIIECCOB  pellakcalimi M CrocoOCTByeT (GOPMHUPOBAHUIO OWJIATalliud U
TUNIepTPOPUU cep/ilia C MOCICAYIOIMUM CHIKEHHEM HacoCHOM (yHkiuu [59, 72,
151].

OngHako MHOTOJIETHHE TPEHUPOBKM HE BCErJa NPUBOASIT K Pa3BUTHIO
runepTpoPuu MUoOKapja y crnoprcMeHoB. EcTh ciydau, Korma y CIOPTCMEHOB C
OJIMHAKOBBIMU aHTPOMOMETPUYECKUM JAHHBIMU U CIIOPTUBHBIM CTaXXEM y OJIHOTO
CIIOPTCMEHA PAa3BUBAETCS TUTIEPTPOdUS MUOKAp/Ia JIEBOTO KEITY/I0UKa, B TO BpEMSs
KaK y JPYroro reoMeTpus Cepjila OCTAETCS HEU3MEHHOW. B yem nmpuunHa pa3zHOU
peakuMu W NEPECTPOMKH CEPIECYHO-COCYIAUCTONM CHUCTEMbI HAa CHUCTEMaTHYECKHE
dbu3uYecKue Harpy3KH, MoKa He BeIsICHEHO [57, 86].

VY MOJOABIX JIMII, CTPAJAIONINX apTepUaIbHON rUnepTeH3uel, runeprpodus
MHUOKap/ia oOHapykuBaeTcsi y 6omnee TpeTu obcnenoBannbix (34-38%) [17,39], ay
MAIMEHTOB C TsKenou popmoii runeprensuu — yxe y 90 % nur [31, 62].

Bricokoe aprepuanbHOE JaBIEHHE ACCOLMUPOBAHO C MHJEKCOM MAacChl
MHUOKAap/ia JIEBOTO KEJIy/I04Ka y CHOPTCMEHOB [58].

A.B. CMOnEHCKUI U COABT. BBIIBUIIM apTEPUAIBHYIO TUIIEPTEH3UIO Y 25,6 %
UCCJIEIOBAaHHbIX CIIOPTCMEHOB. Y CIHOPTCMEHOB C BBICOKMM apTEPHAIBHBIM
JABJICHUEM OTMEYAJIaCh BBICOKAsl 4acTOTa CEPAECYHBIX CQKpAIIEHUUA B IOKOE H
NOBBIIIEHUE MHJIEKCA MAacChl MUOKap/ia JIEBOro KeayAouKa. [ eMoquHaMuyecKu 3To
MOXET CBHUJETEIBCTBOBATH O IMOBBIIIEHHON MOCTHArPY3Ke B YCIIOBHSIX BBICOKOIO
apTepuanbHOro AaBieHUs [42].

KommiiekcHast ~ Ol€HKa  CTPYKTYpHO-(YHKIUMOHAJIBHOW  NEPECTPOMKH
OpraHu3Ma CIIOPTCMEHOB WMEET OOJBIIIOE 3HAYCHHE B CIIOPTUBHOW MEIUIIMHE.
Omnpenenenue (YHKIIMOHAJIBHOTO COCTOSIHUS, paHHee BBISIBIICHUE
NPEANaroIOTUYEeCKUX UM NATOJOTMYECKUX HW3MEHEHUM TO3BOJISIET MPUHSTH
NpaBWJIBHOE  pEIIEHHE O  JaJbHEHIIEM  y4acTUM B  TPEHUPOBOYHO-

OoCpeBHOBareNbHOM AestenbHocTH [10, 11, 92, 145].
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1.4. Bkuaax renerudeckoro mnoaumoppmsma B GopMHUPOBAHHUM

apTepuabHON THNEPTEH3HH Y CIOPTCMEHOB

B nmocinenHee Bpemsi  CHOpPTHBHAs TIEHETHMKA  SIBISIETCS  AKTUBHO
pa3BUBAIOIIMMCA HaripaBieHueM. VccnenoBanust B 06JaCTH CHOPTUBHON T€HOMUKH
MoKa3ajau, 4YTO HEKOTOphle (PU3MYECKHE KayecTBa CIIOPTCMEHOB, TakKHe, Kak
OBICTpOTA, CHJa, BEIHOCIMBOCTD, PAacXoi dHEPruM, TMOKOCTh, MeTaboandecKas u
CEpACYHO-COCAYUCTAs  aJanTalus MOTYT  OINPEHEHAThCS  ONPEIEICHHBIMU
nosimmopduzmamu reHoB. Kpymnuele uccienoBarenbckue npoektsl, kak ELITE,
GAMES, POWERGENE, Gene SMART, GENESIS, BxitogatorT o0mupHyto 0azy
JAHHBIX JUISI TEHETUYECKOM MpeapacroioKCHHOCTH K ONPEACIICHHBIM BHUJIaM
ciopra [83, 174]. Kpome ToOro, ectb JaHHBIE O BO3MOXXHOCTH CHIKCHUS
CIIOPTUBHOTO TpaBMAaTU3Ma, UCIOJIb3Ys JOCTUXKEHUS CIIOPTUBHOM reHeTHkKH [163,
165].

N3BecTHO, YTO YPOBEHDb apTEPHAIBHOTO JABJICHHS, TUTIEPTPOdUS MHOKapaa
JIEBOT'O KEITYI0YKA UMEIOT TEHETUUECKYIO IIPEIPACIIONOKEHHOCTD [23].

B psane wuccimenoBaHWid BBIABIEHO, YTO y CIHOPTCMEHOB C Harpy3Kou
OJIMHAKOBOW WMHTEHCUBHOCTH M HAIPABICHHOCTH TPEHUPOBOYHOU NESITEIBHOCTH
BBIPQKEHHOCTh PA3BUTHS CTPYKTYPHO-MOP(POTOTUUECKUX U3MEHEHUN OTIMYACTCS.
Jlanubiii (akT 3acTaBigeT 3aAyMarTbCcsl O 3HAYMMOM BIUSIHUM TE€HETUYECKOIrO
dakropa [28, 78].

CymiecTByeT MHEHHE, 4YTO runeprpoduss MHUOKapAa y CIOPTCMEHOB,
WHIYIIUPOBAHHAS CHUCTEMAaTHYECKUMH (PU3NYECKUMHU HArpy3KaMu, 3aBHUCUT OT
WHIMBUYJIbHO-TUIIOJIOTUYECKMX 0COOEHHOCTEH OpraHu3Ma, KOTOpble BO MHOTOM
onpenensaoTcs renerndueckumu (paxropamu [108]. OxgHako, Xapakrep U CTENEHb
BJIIMSTHUS TEHOB HAa COCTOSIHUE a’dpOOHON BBIHOCIWBOCTU, COCTOSHUE CKEJIETHOW
MYCKYJIATPbl U CEPJCYHO-COCYIUCTON CHCTEMBI B II€JIOM Ha CETOJHSIIHHUN JeHb

U3Yy4YEeHbI HE0CTATOYHO [86].
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I'en anrunorensunnperpaiatoiiero pepmenta (ACE)

CpaBHuTenbHO  Haubosiee  W3yYEeHHbIM  T[€HOM  SIBISIETCA ~ T€H
anruoreHzunnpenpamiatomero ¢depmenta (ACE). AHrMoTeH3UMHINpPEBpAIIAIONTUN
(depMeHT — 3TO (epMEeHT, KaTaau3upyIOLIUN OTIICIUIEHUE JBYX KOHIIEBBIX
AMUHOKUCIOT OT aHruoreHsuHa | ¢ oOpa3zoBanueM anruorensuHa II. Ten
AHTMOTEH3MHIPEBPAIIAIONIETO (EepPMEHTa MOXKET OBITh MPEACTABICH KOPOTKHUMH U
JIMHHBIMU anensMu: | — Insertion (BcraBka), D — Deletion (oTcyTcTBHE BCTaBKH)
(I’/D) nonumopdusM, BIHSIONIMMU Ha CTENEHb pHUCKA KapAUOBACKYISPHBIX
3a0oseBanmii [7].

BbisBIeHO, YTO TMJIa3MEHHBIM YPOBEHb aHTMOTEH3MHIPEBPALIAIOIIETO
dbepmenTa (AIID) omnpeenseTcs OJTUMOPPU3MOM reHa
aHTMOTEeH3MHNpeBpalnaomero pepmenra. Hanbonee BHICOKHI ypOBEHb OTMEUEH Y
Hocutenerd DD-resorurma, 4To 103BOJIMIIO CUUTATh JAHHBIA T€HOTUII IIPEIUKTOPOM
runepTpopuu MHOKapaa y OONbHBIX C CEpACYHO-COCYIMCTOM MaToJoTueH, B
YaCTHOCTH, C  apTepuajbHOM  TUNepTeH3uer u  runeprpoduueckon
kapauomuonaruen [23, 72, 153, 178].

Eme B 1994 romy H. Schunkert m coaBT. BbIsiBUIM B3auMOCBsi3b DD-
reHOTUNIa C runeprpodueid JeBOro  KEIylouka Yy  MOJOIBIX JIMI[ IO
anekTpokapguorpapudeckum  kputepusm [161]. Tlo3maee Obima Tmoka3zaHa
accouuaing. DD-reHoTuna ¢ BBICOKMM 3HAQU€HHMEM MacChl MHOKapja JIEBOro
KEIIyI0uKa yKe 10 3X0KapaArorpaguueckum kpurepusm [7, 183].

B xome wccnenoBaHWl OCTPO CTOSUI BONPOC BIMSHUSL OTHUYECKOM
NPUHAJIEKHOCTH HCCIEAyeMbIX. Tak, B MHOTOLIEHTPOBOM HCCIIEJOBAaHUH, B
KOTOPOM MpUHSUTM ydactue 1919 KeHIuH SMOHCKOW HallMOHAJIBHOCTH, OBLIN
MOJIyYEHbl aHAJIIOTUYHBbIE pe3ynbrarhl [125]. B uccnenoBanusx, MpOBEAEHHBIX B
poccuiickoii nonynsinu, B.C. MouceeB H COaBT. BBISIBUWIM, YTO 4YacToTa
Hocurenend amens D m romosuror DD noctoBepHO BbINIE, 4EM B €BPOINEUCKHX

MOITYIALUAX. Cpenu nrofel, CTpafarlouUx apTepUalbHON TUIIEPTEH3UEH,
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npeoOianart auna ¢ nonuMmopdusmoM ID. A y nui ¢ HanuuueMm runeprpoduu
JIEBOT'O KEJITYI04YKa JOCTOBEPHO YBEJIIMUEHA YacToTa Hocutese renotuna DD [45].

B y30exkckoii M MOPIOBCKOM TMOMYJNSIIUSAX BBISBICHO, 4YTO Yy JHI[ C
apTepuaibHON TUIIEPTEH3UEN HOCUTENEN DD-renoruna
AHTHOTEH3UHIpEBpaIaomero ¢epMeHTa OTMeYaluch Oojee  BBIPAKCHHbBIC
CTPYKTYPHQ=(DYHKIIMOHAIbHBIE W3MEHEHHS MHUOKapjaa JIeBOrO JKENyouKa [0
cpaBHeHuto ¢ Hocutenamu I, ID renorunos [35, 37, 42].

KysnenoBa T.H. u coaBT. B pe3yibTare MNPOBEICHHOIO MeETaaHalIn3a
MOJIOJIBIX JIMI[ C APTEPUAIBHOM THIEPTEH3UEH TAKXKE BBISIBUIM BBICOKUWA PHUCK
pa3BUTHS TUIIEPTPOPUH JIEBOTO kKenmyaouka y Hocurened renotuna DD [130].

Psin aBTOpOB mpuaepkuBaroTcs nHOro mHeHus. Tak, Gomez-Angelats E. u
Shlyakhto E.V., uccrnemoBaB mnuiy ¢ apTepuaqbHON THUNEPTCH3WEH, HE HAIUIH
KOppEJSLHIU MEKITY ONpeIETICHHBIM NOJIMMOPPU3ZMOM reHa
AHTHOTEH3UHIPEBpaliaronero GepMeHTa 1 Maccoil MHOKap/ia JICBOTO KEeTya04yKa
[109, 164].

Yacrora pacrpeneneHus noauMopQpusmMa reHa
AHTHOTEH3UHMpPEBpamiatomero (GepMeHTa cpead CIOPTCMEHOB  Pa3IMYyHOU
TONYJISIIMKA KUMEET IMUPOoKui auarnas3od [110] (tabmuma 1).

B psame wucciaenoBaHuid  u3ydanach  posib  nmojauMopdu3ma  reHa
AHTOTCH3UHIIPEBpAIIaonmero (GepMeHTa y CHOPTCMEHOB B  KOHTEKCTE B
PEIPACIONOKEHHOCTH K (U3MUECKUM KadyecTBaM, TaKUM, KaK OBICTpOTa, CHIIa,
BBIHOCJIMBOCTh, W BBISIBJICHUS TPYIIBI PUCKA Psfa MATOJOTHYECKUX COCTOSTHUM.
Amir et. all BeIIBHIIM JOCTOBEPHBIE PA3IMYUs TI0 YAaCTOTaM ajlieJied M TEHOTHUIIOB
MEXIY CIQDTCMEHAMH (JIETKOATJEThl [JIMHHBIX W KOPOTKUX JIUCTAHLUNA) U
JOHOpaMH. ABTOpPBI MPUIUIM K BBIBOAY, YTO dactora amwiens D u renorunna DD
reHa ACE y u3pamibckux O€TyHOB CIIOCOOCTBYET Pa3BUTHIO CKOPOCTHO-CHIIOBBIX
MOoKa3areJyiel y JIETKOATJIETOB Ha KOPOTKUE AUCTAHIWHU [72].

Woods D. u coaBr. o0oOummmm u moaTBepawin, 4tro D/D reHoTun TreHa

AHTMOTEH3UHIPEBpaIaomero ¢epMeHTa B OOJbIICH CTEMEHH CIIOCOOCTBYET
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Pa3BUTUIO CKOPOCTHO-CWJIOBBIX (hU3MUYECKUX KadecTB, a reHorun I/1 —

BBITIOJTHEHUIO JITTUTEIbHON (pr3nueckoi padotsl [178].

Tabmuma 1 — Yactora I/D momumopdusma reHa aHTHOTESH3WHIIPEBPAIIAOIIETO

dbepmeHTa y ciopTcMeHOB (10 JIaHHBIM MUPOBBIX UccienoBanuit HuGen)

Ne | ABTop T'on Crpana/momymsmus BbIOOpPKA (N, % TEHOTHUIIOB U ajlieNeil)

Cuoy 2 veHbl KonTpons
1. | Montgomery | 1998 | Anrmus/ AHrinyaHe n=66 n=1306

II: 24,5 I1: 47,3

ID: 47,5 ID: 43,8

DD: 28,2 DD: 08,9

I: 48,0; D: 52,0 [: 69,2; D: 30,8
2. | Taylor 1999 | ABcrpanus/ n=120 n=685

ABCTpanuiibl II: 22,5 II: 22,0

ID: 47,5 ID: 49,0

DD: 30,0 DD: 29,0

1: 46,0; D: 54,0 1: 47,0; D: 53,0
3. | Woods 2001 | CIIA/ AMepuKaHITBI n=103 n=1248

II: 0,140 II: 24,0

ID: 0,340 ID: 49,0

DD: 0,510 DD: 27,0

[: 0,310; D: 0,690 | 1: 48,0; D: 52,0
4. | Turgut 2004 | Typuus/ Typku n=80 n=80

II: 14,0 II: 11,0

ID: 36,0 ID: 19,0

DD: 50,0 DD: 70,0

1: 32,0; D: 68,0 1: 21,0; D: 79,0
5. | Bopoun 2007 | Poccus/ Pycckue n=20 n=866

II: 25,0 II: 26,3

ID: 60,0 ID: 50,0

DD: 15,0 DD: 23,7

1: 45,0; D: 55,0 1: 48,7, D: 51,3
6. | Amir 2007 | Uspaunns/ EBpen n=121 n=247

II: 12,0 II: 10,0

ID: 36,0 ID: 46,0

DD: 52,0 DD: 34,0

I: 30,¢:k0h: 70,0 1: 34,0; D: 66,0
7. | Ginevi¢ien¢ | 2011 | JIutBa/ JIuTOBIIBI n=193 n=250

II: 25,9 II: 23,6

ID: 47,7 ID: 38,0

DD: 26,4 DD: 38,4

1: 49,7; D: 50,3 1:42,6; D: 57,4
8. | Cieszczyk 2010 | I[Hompma/ ITonsiku n=86 n=75

II: 28,6 II: 19,2

ID: 64,3 ID: 50,4

DD: 7,1 DD: 30,4

I: 60,7; D: 39,3 I: 44,3; D: 55,7
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B uccnenosanuu, rae npuHsian yyactue 206 roHomen B Bozpacre 21+2 rona,
C pa3HbIM YPOBHEM JIBUTATEJIbHOW AaKTUBHOCTH, BBISIBIEHO, YTO ajuiesib | reHa
AHTMOTEH3UHIPEBPAIAONIEr0 (epMeHTa acCOMUpPOBaHA C SKOHOMM3ALUEn
JESTeIbHOCTH CEPJICYHO-COCYANCTON CUCTEMBI, a Takxke o Oonee 3dpdexTuBHON
PETYISIIIMM CUCTEMBbl KHUCIOPOI000ecTieueHrsl KIETOK M COXPAaHEHUHU B TEUYCHHE
JUIMTEJIbHOTO BPEMEHHU BBICOKOM pabOTOCIIOCOOHOCTH y IPEICTaBUTENEH TeHOTUIIA
Il rena anrmorensuHmpenpamaroniero dgepmenta [19]. I[loxoxkue naHHBIE Takxke
OBLIIM TIOJTYYEHBI B psijie APYrUX KccienoBanmii [28, 35].

WNHTepecHble JaHHBIE OBLIM IMOJXYYEHBl IPU HCCIENOBAHUU B3aMMOCBSI3H
HEPBHO-IICUXWYECKOTO HANPSIKEHUA (C OLEHKOW JOMUHUPOBAHUS CUMIIATUYECKQLO
WIM [apacUMIIATUYECKOTr0  OT/eNla BEreTaTuBHOW HEPBHOM CHUCTEMBI) C
noauMOpGU3MOM T€Ha aHTHOTEH3MHIIpEeBpalaloenro ¢epMeHta. ABTOPHI
BBISIBUJIM ~ B3aUMOCBsI3b  [-ammens ¢ mpeoOrnamaHuieM  BO3OY>KIEHUS
MApACUMIIATUYECKOM HEPBHOM CHUCTEMBbI, a D-amnenp — ¢ JOMHUHUPOBAHUEM
BO30YXICHHUS CUMIIATHYECCKONW HEPBHOM CHCTEMBI. TakuMm 00pa3om, HOCHTEIbCTBO
NOJIMMOP(HBIX ~ MapKEepoB T'eHAa  AaHTHMOTEH3MHIMpEBpalalemro GepmeHTa
OMOCPEAOBAHHO Yepe3 BO3ACHCTBUE HA LIEHTPAJIbHYIO HEPBHYIO CHUCTEMY, MOMKET
BJIMSITH HAa CEPJICUHO-COCYAUCTYIO cucTtemy [61].

[TonyyenHsle naHHble acconuupoBaHHocTd [/D  moaumopdusmoB rena
AHTOTEH3MHIIPEBpalIalonIero (epMeHTa C pPa3BUTUEM CKOPOCTHBIX M CHJIOBBIX
Ka4eCTB, a TAK)Ke MPEAPACIIOIIOKEHHOCTH K CEPACYHO-COCYIUCTHIM 3a00I€BaHUSM

B Pa3HbIX MONYJISUHUAX IPOTUBOPEUUBBI U TPEOYIOT JalbHEHIIEr0 UCCAEA0BAHMS.

I'en 1-anbda-koaktuBarop ramma-perentopa (PPARGCI1A)

I'en 1-anpda-koaktuBatop ramma-penentopa (PPARGCIA), xotopsiii
pacnosioraercss B 4 XpoMOCOME€, KOIUpyeT OelloK-1-0-KoakTuBaTop TIamma-
peuentopa. M3BecTHO, YTO GelOK aKTUBHpYETCs MpoiudeparopaMu MEPOKCHUCOM.
VYyacTByeT B peryiasliMid MHUTOXOHJPUAIHLHOTO OWOTeHe3a, TIIOKOHEOIeHe3a U B

npoIrieccax KJIETOUHOTO JIbIXaHusl 1 00MeH BemecTB [141].
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B opranusme rex 1-anbda-KoakTuBaTOp ramma-perienTopa dKCIpecCupyeTcs
B TKaHAX C BBICOKMMH JHEPTeTUYECKUMHU 3aTparaMd W OOJIBIINM KOJIMYECTBOM
MUTOXOHAPUM (CKEJIETHBIE MBIIIIIBI, TTOYKH, cep/ilie). B psne uccienoBanuii ObLI0
MOKA3aHO BIIMSHUE JAHHOTO T€Ha Ha a’pOOHBIE BO3MOXXHOCTH OpraHm3ma. Tak,
CHHKCHHE  DJKclpeccud  TeHa  l-amb(a-koakTMBaTtopa  raMma-perentopa
COMPOBOXIAETCS YMEHBIIICHUEM KOJIMYECTBA TPAHCKPHUIILIMOHHBIX (DAKTOPOB,
KOTOPBIE BXOJST B COCTAB OKHUCIUTEIHHBIX (PEPMEHTOB B CKEJIETHBIX MBIIIIAX, U
TE€M CaMbIM, CIIOCOOCTBYIOT yXYAIICHUIO MUTOXOHAUPAIHLHOTO OMOT€HE3a U MOTYT
CIY>KUTh TATOTEHETUYECKOM OCHOBOM pa3BUTHUSL  CEPIACYHO-COCYIUCTBIX U
MeTabonnueckux 3adoneBanuii [74, 141, 179].

Haunbonee wame BcrpewaeTcs mnoauMophusM 3aMEHbl  aMUHOKHCIIOTHI
ruiuHa Ha cepud B mosunuu 482 (Gly482Ser, G/A), rne BbIsBICHa CBS3b A-
amtenst (Ser) C PUCKOM Pa3BUTHUSI CHUCTOJIO-IUACTOIMYECKON apTepHabHON
TUIIEPTEH3HH Y JIMIl MOJIOJOTO Bo3pacTtal74, 122, 141].

B nonynsimuonHom uccienoBanun EBponelickux ctpan (ABctpus, [anus)
(n=2562), Andersen G. et al., BbIIBHIIM, YTO HOCUTENBCTBO ajuiessi G CBSI3aHO C
HU3KUM PUCKOM Pa3BUTHUS apTEpPUATLHOM TMIEPTEH3UH, TUnepTpoduu MHOKapa
JICBOTO JKEIIYJIOYKA M €r0 JHacToIndecKkor aucykaimeid [74]. A ucciaenoBaHus B
00J1aCTH CHOPTUBHOM T€HETHMKH, IMOKa3anu CBsi3b G-ajienss ¢  BBICOKMMU
CKOPOCTHO-CHJIOBBIMH Ka4€CTBAaMH, BBIHOCIMBOCTHIO M BBICOKOW (DHU3HUECKON
pabotocnocobHocTho [13, 179].

B uccnenoBanuu, npoBeIeHHOM B MOHTOJILCKOM monyssitiuu (n=787), ObLIO
MOKa3aHo, YTO y JIUI] C apTepHaIbHON TUIEePTeH3UE HOCUTENbCTBO reHoTuna GA
u amwiens A ObUIO CTaTUCTUYECKM 3HAUUMO BBIIE [0 CPAaBHEHUIO C
HOpMOTOHUKamHu [ 169].

UccnenoBarensimu Vimaleswaran KS. et al. Ob1m_npoBesieH MeraaHanus c
yuyactueMm 13949 yenoBek B Bo3pacte oT 15 10 65 jieT 4y OLEHKH B3aMMOCBSI3U
nomuMopdusMa TeHa l-ambda-KoaKTHBATOp TaMMa-perentona W ypOBHEM
CUCTOJIMYECKOTO M JAMACTOIMYECKOTO apTepHalibHOTO JaBieHus. B xojxe ananmmza

OBLJIO BBISIBJICHO, YTO aJljie]b I'eH l-aibda-koakTuBaTop ramma-perentopa Serd82
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(A-amnenp), MOXKET ObITh aCCOLIMUPOBAHA C BLICOKUM YpoBHEM AJ y MOJIOIBIX U1
[176].

Rojek A. et al. B cBoeM uccienoBaHUM BBIBUHYIN TEOPUIO O B3aUMOCBSI3H
nonumoppusMa TeHa l-anmb(a-KoaKTHBATOp TraMMa-pelenTopa C pa3BUTHEM
runepTpouu MUOKap/a JEBOrO KelIy/l0ouka. ABTOpaMu Obljia MPOBEJEHA OLIEHKA
CTPYKTYpHO-(QYHKIIMOHAIBHBIX TOKa3zaTesned cepaua y 205 manMeHToB ¢
pa3INYHbIM MONUMOP(U3MOM H3ydaeMoro reHa. B pesynprare OTMEUYEHO, UTO
Oosiee BBIpaKEHHAsT TUNEPTPOUsS CTEHOK JIEBOIO >KEIylIOouka M HapylleHUE

JMACTOJIMUYECKON (PYHKIIMM OTMEUaeTcs y Hocutenen amens Ser-Ser (AA)[157].

I'en peuenropa 2 Tuna k anruoreHzuny Il (AGTR2)

I'en penentopa 2 tuna k anruoreHsuny Il (AGTR2) — Genok, KQuuUpyrommii
OJTHOMMEHHBIE perenTopbl. ['eH peunentopa 2 tuna k anruoreHsuny Il conepxur 3
HK30HAa U PACIIOJIONKEH Ha JJMHHOM Iuiede X-XpoMmocoMbl (Jiokyc Xq22-q23),
AKCIIPECCUpYETCs, TIJIaBHBIM 00pa3oM, IMOjA KOHTPOJeM J3cTporeHoB. Ilomo6HO
peuenrtopa 2 tuna k anruoreHsuHy I (AGTRI1), ren pernentopa 2 Tuma Takxe
Y4acTBYE€T B PEAaKLMsX, ONOCPEIOBAHHBIX AHTMOTEH3MHOM II, M kKoHTpOmMpyer
OPEUMYILIECTBEHHO  Ba30JWIATUPYIOIIME  (PYHKIMM, TaK KakK  SIBJISIeTCA
AHTAaroHUCTOM reHa peuenrtopa 1 tuma [124].

Peuenirop anrmorensuna II, BmepBbie OOHapy>XKEHHBIH B SMOPHOHABHBIX
TKAaHAX, SBJSIETCS YAaCTbIO PEHUH-AHTMOTEH3UH-AJIbJAECCTEPOHOBOM  CHCTEMBI.
PaGora  peHWH-aHTMOTEH3MH-aJbJACCTEPOHOBOM  CHCTEMBI  TECHO  CBf3aHA
C DJIEKTPOJIUTAMH, TOAACPKUBAIOIIUMU TOMEOCTA3 I PETYISIUUUA CEepACUYHOU
¢yHKuMuM, OamaHca >KUAKOCTM M MHOTMX JApyrux mnpoueccoB [23]. Topmon
anrunoreHsuH II, B3aumonmencTBys ¢ JABYMS KJIETOYHBIMU  pELENTOPaMHU
anruorensuna Il 1 u 2 tTunoB (AT1 u AT2), KonupyeMEIX, COOTBETCTBEHHO, FT€HaMU
peuentopoB 2 Ttuna K aHruoreHsuHy [ wm II, ywactByer B perynsaunm

KPOBOOOpAIIIEHHS] M COCYIUCTOTO TOHYCA, alonTo3a, PEMOJIETUPOBAHUM CEP/Ia U
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COCYIOB, a TakX€ Ba3OJWJIATALMU C NIPUBICYCHUEM MEXAaHU3MOB YBEIMYCHUS
IpOIyKIMH oKcuza azota [93, 120].

B psne wuccnenoBanuii Oblla TNOKa3aHa accouuanus A ajiens TreHa
peuenrtopa 2 Thma K aHruoreH3uHy Il ¢ puckoMm pa3BuTus apTepHaIBHOU
TMIEPTOHUU M IPENPACIIOIIOKEHHOCTBIO K IMOBBIIIEHHOMY COCYIHUCTOMY TOHYCY
BCJIEICTBUE Mpeo0Ialanksl B OpraHu3Me OBICTPBIX MBIIIEYHBIX BOJIOKOH [93, 105].
Taxoke BbISIBICHA MOJIOKUTENIbHAS KOPPENALUOHHAs CBsI3b MOTUMOP(HOTO asuiens
A reHa penenrtopa 2 Tuna K aHruoreHsuHy Il ¢ Hammumem aprepuanbHOU
TUNEPTEH3MU U TUIEPTPOPHUH JIEBOro KeIyJoyka, KPOME TOro Yy HOCHUTeNen
nonuMopgHoro Bapuanta AA ormeueHo 6onee pannee pazsurue UbC [63, 105].

B kpynHOM MexayHaponHOM HccienoBarenbckoM npoekre EPOGH
(European Project On Genesin Hypertension) 6p11a u3ydeHa cBsa3b HOIUMOphU3Ma
reHa AGTR2 ¢ ypoBHEM HaTpusi B KPOBU UM MHIEKCOM MAacChl MHUOKapja JIEBOrO
Kenyaouka. B uccnenoBanum npuHsiad ydyactue 815 i moabCKOM, pOCCUIICKON U
UTAJbSHCKOM HalMOHAJIBHOCTU. [loka3aHO, YTO cpeau MyX4YHWH CO CpPEeIHUM
YPOBHEM OKCKPELIMHM HATpHsl HOCUTENed A-ajenss HMHIEKC MacChl MHOKapnaa
JIEBOTO KeJIyJoyKa ObL1 Ooyibllle MO CpaBHEHUIO ¢ HocurensimMu C-amens.
WNutepecen dakt, 4ro y MyxuuH — Hocutener C-amiens — HWHIEKC MaccChl
MHUOKAapJia JIEBOTO JKEIyA0YKa MOJIOKUTEIBHO KOPPEIUPYET C YPOBEHEM IKCKPELUU
HaTpus, a y MyKUYMH — HOCHUTENIeW A-ajuiesisd — C IOBBIIICHUEM YPOBHS HaTpus
HaOroanach TEHJEHUUS K CHIDKEHUIO HHJEKCa Macchbl MHOKapja JEeBOIro
KEIyI0uKa. Y JKEHIIMH TaKoW B3aUMOCBS3M BBISIBICHO HE OBUIO, YTO MOXET
OQRICHATHCS BIMSHUEM 3CTPOI€HOB Ha SKCIPECCHUI0 PELENTOPOB aHTMOTEH3MHA
II. [TosnydyeHHbIE JaHHBIE TOBOPAT O HEOOXOJUMOCTH UHTEPIPETALMU B3aUMOCBSI3U
HOCHUTENBCTBA MOJMMOP(PU3MA TE€H peuenrtopa 2 Tuna K aHruoreHsuny Il u
apTepUaIbHON T'MIEPTEH3UU B 3aBUCUMOCTH OT noja [130].

Takum 00pa3oM, aHamu3 3apyOEKHBIX M OTEUECTBEHHBIX HCCIEAOBAHUM
NOKa3aJl, YTO MOJIUMOP(PHU3M MHOTMX T'€HOB CBSI3aH C Pa3BUTHEM psiia CEPIEYHO-
COCYIUCTBIX 3a00JIeBaHUM, a TaKXKe C MPEeIUIECTBYIOLIUM HM COCTOsHUEM. B

IocCJICAHEC BPCMsA MPOBOAATCA HUCCICOOBAHUA B obnactu CHOpTHBHOﬁ T'CHCTUKU.
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OueHka accolMalMy TEeHETHYECKOro noiaumopdusmMa TE€HOB C  TaKUMU
bu3nuecKMMU KadecTBaMU Kak OBICTpOTa, CHJia, a’poOHasi BBIHOCIMBOCTH Ha
CETOIHSAIIHUMA JIeHb M3y4YeHa HeIOoCTarouHo. IIpu 3ToM HEOOXOIMMO YUYWTHIBATH

OTHUYCCKYIO IIPUHAAJICIKHOCTD U I10JI HCCIICAYCMBIX.
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IJIABA 2. MATEPUAJI U METOAbI NCCJIIEJOBAHUSA

2.1. XapakrepucTuka 0a3bl U 00beKT UCCIeT0BAHMS

Uccnenosanue BeinoaHeHo B niepuof ¢ 2017 mo 2020 roasl Ha 6a3e LlenTpa
CIIOPTUBHOM MEIUIIMHBI W peadWIuTaAllUM TOCYJAPCTBEHHOTO OIOMKETHOIO
yapexacHus «PecnyOnuKaHCKHA TIEHTP CIOPTHBHOM TMOATOTOBKH COOPHBIX
komaHa Pecnyonmuku Caxa (Axytus)» (r. Axyrck) (mupexkrop — ITaxomoB M.JI.,
r1aBHbIN Bpad — ApryHosa JLE.).

[IpoBeneHO MPOCIEKTUBHOE UCCIENOBAHUE 0 TUIY «CIy4all-KOHTPOJIbY», B
COOTBETCTBUM C TNpUHUMNAMH  XEJIbCUHCKOM  JAekiapauuud  BcemupHOU
MEIUIIUHCKOM accoluanuu «ITUYECKUE TMPUHIUIBI TPOBEACHUS HAyYHBIX
UCCJIEIOBAaHUN C ydYacTHEM 4YeJIOBEKa B KayeCTBE CyObekTa» (C MOMpaBKaMu
2013 1.). OT Bcex ucCleAyeMbIX ObUIO MOJTYYEHO MUCHbMEHHOE J0O0POBOJILHOE
nH()OPMHUPOBAHHOE COTIIACHE HA HMcclieoBaHue. [IpoTokon uccnenoBanus 0100peH
JIOKQJIbHBIM JTUYECKHUM KOMHUTETOM MO OMOMETUIIMHCKON 3THKE MeAUIIMHCKOTO
uHctutyTa CeBepo-Bocrounoro ¢genepansHoro ynusepcurera (IIpotokon NelO ot
22 mas 2017 ).

OO0crenoBaHbl CIIOPTCMEHBI, MOCTOSHHO TMPOXKUBAIOIIME HA TEPPUTOPUU
PecnyOonmuku Caxa (Skytust). Bece cmopTrcMeHbl TOCTUITIM BBICOKMX CIIOPTHUBHBIX
PE3yJbTaTOB B BHIOPAHHOM BHJI€ CIIOPTA U UMEIIA CIIOPTUBHBIN na3psi — KaHIuaar
B MacTepa crnopTra Wid CHOPTUBHOE 3BaHUE — MAacTep CIOpPTa B COOTBETCTBUU C
EnuHoli Bcepoccuiickoit cropTUBHOW Kiaccudukanueit (mpuka3 MuHHCTEpCTBA
criopta P® ot 1 utons 2021 . Ne 370 «O BHECEHUM W3MEHEHUN B MOJIOKEHUE O
Enunoit Bcepoccuiickoil CIOPTUBHOM KiacCU(PUKALIMK, YTBEPKJICHHOE MPUKA30M
MunucrepctBa cniopta Poccuiickoit ®enepammu Ne 108 ot 20 despans 2017 r.y).

JUist [mocTKeHUs TMOCTaBJIEHHOM WLenu W 3axad obcienoBaHo 205 nwi
MY>KCKOTO TI0JIa IKYTCKOM HallMOHAJILHOCTU B Bo3pacte oT 18 1o 30 net (pucyHok
1). Cpennuii Bozpact coctasmi 22 (18;26) rona. B ocHoBHyto rpynmy Bouu 147

npodeCCHOHANIBHBIX CIIOPTCMEHOB (cpeaHuit Boszpact 22 (19;25) roma, p >0,05),
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BBICOKOTO CIIOPTUBHOIO MacTepCTBA: KaHAWAAT B MacTepa CIopra, MacTep Cropra.
CnopruBHslii ctax — 9 (6;11) ner.

KoHTposibHYIO Tpynmny cocTaBWIM 58 COMOCTaBUMBIX MO BO3PAacTy U MONIY
MPaKTUYECKU 30POBbIX Jull (cpeanuii Bo3pact 21 (19;24)), 6e3 cucreMarnueckux
bu3nuecKux HaArpy3oK, ¢ HOPMaJIbHBIM YPOBHEM «O(HUCHOTO» M CYTOYHOTO
apTepUAILHOTO JIABJICHUS.

B 3aBucumoctu OT YpOBHS «O(HUCHOTO» W CYTOYHOTO apTEpUaIHLHOTO
JTABJICHUS TPyMIa CIIOPTCMEHOB pa3iefieHa Ha JBE TPYIIIbI:

— rpynna 1 — crmoprcMeHbl ¢ HOPMaJIbHBIM YPOBHEM «O(PHCHOTO» M
CYTOYHOTO apTepHaibHOTrO naBieHus (n=87);

- rpymnmna 2 — CHOPTCMEHbBl C MAaCKUPOBAaHHOM apTepuaIbHOU
rurneprensuei (n=60).

3a HOpMaJIbHBI YpPOBEHb O(HUCHOTO apTEPUAIBHOTO JIABJIICHUSI TMPUHATO
3nauenune He 6onee 140/90 mm pr.ct. Kpurepusim aprepuanbHON THIEPTEH3UN IO
pe3yabTaraM ~ CYyTOYHOTO  MOHUTOPUPOBAHMSI  apTEPUAIBHOTO  JIABJICHUS
COOTBETCTBOBAJIO CPEIHECYTOUYHOE CUCTOIMYECKOE/IMACTOIMYECKOE apTEPUATIBHOE
nasinenne 130/80 MM pr.cT. M Oonee, cpeaHeaHeBHOe 135/85 MM pT.cT. M Ooinee,
cpenHeHouHoe — 120/70 MM pr.cT. U Oojee, COOTBETCTBEHHO. 3a KpPUTEPUHU
MAaCKUPOBAaHHON apTepUaIbHOW TUIEPTEH3UU MPUHATO COUYETAHHE HOPMAJIbHOIO
YPOBHSI «O(HUCHOTO» apTepUATbHOTO JABJICHYS M IOBBIIIEHHOTO CYTOYHOTO
apTepUAIbHOTO  JIABJIEHWS, TI0 pe3yJibraraM CyTOYHOTO MOHUTOPUPOBAHUS
apTepUAILHOTO JIABJICHUSI.

Jlist OGonee neTambHOrO aHalid3a TpyIa CHOPTCMEHOB pasjelieHa Ha
kareropuu 1o Bo3pacty (18-20 net, 21-25 net, 26-30 seT) U HaNpaBICHHOCTH
TPEHUPOBOYHON JACATEIHHOCTH (BH] CIIOpPTa) (€MMHOOOPCTBA/IIUKCINYECKUE BUIBI
criopra).

Kputepyu BrjIWYeHHMST B OCHOBHYIO TpyHIly: CUCTEMaTUYECKHUE
dbu3ndyeckue Harpys3ku Oojiee 2 jer mo 2-2,5 yaca 3-4 pasa B HEIEI0, HAJW4YUe
KBaTM(UKAIIMN «KaHJAUJAT B MacTepa CIoOpTa» WU «MacTep CIOpTa», BO3pacT OT

18 no 30 ner BKIIOYUTENBHO, MYKCKOW ITOJI, IPUHAIJIEKHOCTH K SKYTCKOU
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HAIlMOHAJIbHOCTH, MOAMUCAHHOE MUCbMEHHOE J1I00POBOJBLHOE HH(OPMUPOBAHHOE
coIiacue Ha UCCIIEIOBaHUE.

Kputepyu  BkJIIOYEHHSI B  KOHTPOJBHYIO  TPYIIY:  OTCYTCTBHUE
CUCTEMATHYCCKUX (DU3NICCKUX HATrpPy30K, HOPMAJIbHBEI ypPOBEHb «O(DHCHOTO» WU
CYTOYHOTO apTepUaIbHOTO JIaBIICHMUS, OT(‘ﬁTCTBI/IC JHO0BIX  COMATHYECKUX
3aboneBanuii, Bo3pacT oOT 18 g0 30 JjeT BKIIOUUTENIBHO, MYKCKOM IO,
NPUHAJICKHOCTh K SKYTCKOM HAIMOHAJIBHOCTH, IOANMUCAHHOE MHUChbMEHHOE
100poBOJILHOE MHHOPMHUPOBAHHOE COITIACKE HA UCCIIEIOBAaHUE.

Kputepyu uCK/IIOUEHUA: HalW4yuMe paHee JUAarHOCTUPOBAHHOU U
JOKYMEHTAJIbHO MOATBEPKACHHON apTepUaIbHOW TMIEPTEH3UU (B T.4. BTOPUYHOM
TUTIEPTEH3HM ), JTIOOBIX TSKEIBIX COMATUUECKUX 3a00JIeBaHUN OPraHOB M CHUCTEM,

YKEHCKHM 1101, BO3pacT muajmre 18 mer u crapuie 30 JIeT, OTKa3 UCCIECTYEMBIX OT

HCCIICIOBAaHUA.
JInua MysKCKOro moja
n=205
JIuna 0e3 ¢pusnveckux
CnoprcMeHbI
HAIpy30K
OcHoBHas rpymmna K
OHTpOJIbHAS TpyMIa
n=147 _
n=58
HopmanbHblil ypoBeHb MackupoBaHHas
apTepvaJIbHOI0 J1aBJICHUS apTepuajJbHasi THNCPTCH3UA
I'pynma 1 I'pymma 2
n=87 n=60
Bospacr Buna cnopra

18-20 ner (n=22)  EmunobGopcTBa (n=45)
21-25 ner (n=22)  Iuxauueckue (n=15)
26-30 net (n=16)

Pucynok 1. /luzalin uccieqoBaHus
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2.2. MeToabl ucciaea0BaHUS

AHTpONOMeTpP¥“YecKoe 00c/IeOBaHHE BKJIIOYAJIO0 MU3MEPEHUE JJIMHBI Tella
(T, cm), maccel Tena (MT, kr). nuny Tena u3Mepsiiiv ¢ IOMOIIBI0 BEPTUKATILHOTO
pocTomMepa B TMOJOXKEHUM CTos. V3MepeHwe M™acchl Tejla MPOBOAWIM Ha
DIIEKTPOHHBIX  TEH30METPUUECKHUX _Recax Uil HANOJbHOIO  CTAaTUYECKOIrO
B3BemmBanusi («Macca-K», Poccus). Ha ocHOBaHMM TMOJIy4eHHBIX H3MEpPEHUN
Beluncisuin: 1mo gopmyae A. Kemie — ungexe maccel Tena (MMT, kr/m?) = macca
tena (kr)/ mmHa tena (M?); mo ¢opmyne M. Jrwobya u E. {ro6ya — miomais
nosepxnoctu tena (IIIIT, m?) = 0,007184*macca tena (kr)**%* puumHa Tena
(cm)%723,

N3mepenne «o(ucHOT0O» apTepHATbHOIO JAaBJEHUSI IPOBOJIUIIOCH C
WCIIOJI30BAHUEM OJJ0OPEHHOTO, TIPOBEPEHHOTO M KaTUOPOBAHHOTO MEXAaHHMYECKOTO
tonomerpa (Little Doctor LD-71, Cwunramyp) mo wmeromy H.C. Kopotkoga.
N3mepenns npoBOAUINCH B TIOKOE, TTOJIOXKEHUU CHUJISI, TTOCTIE 5S-MUHYTHOIO OT/IbIXa
nmanMeHTa Ha 00eWX pyKaxX, W BBIYUCIUIOCH cpefHee apudMeThdeckoe u3 3
u3MepeHuid. 3a KpUTEPUU HOPMAJIBHOTO O(UCHOIO  CHUCTOJIIMYECKOTO U
JIMACTOJIMYECKOTO apTepUaIbHOrO JaBiI€HUS NMpPUHUMaNIU 3HaueHue menee 140/90
MM.p.T.cT. IlynscoBoe aprepuanibHoe aasiaenue (I1J1) ompenensnoch Kak pasHuUIlA
MEXJy CHCTOJIMYECKUM U JIMACTOJIMYECKOMM apTepUajbHbIM JIaBJIeHUEM (TIpH
odpucHbx (I1JI-od) u cyrounsix nsmepenusx (I1/1-24)).

CyToyHOe MOHHMTOpHpPOBaHHE apTepuajbHOro aasjeHus (CMAJ)
IIPOBOJMJIM TMOPTATUBHBIM PETHCTPATOPOM aprepuanbHoro nasinenus MJII-HC-
02¢ («AMC IlepenoBbie TexHOJIOTUW», Poccus) B THH OTCYTCTBHUSI TPEHUPOBOK.
N3mepeHne  OCyHIECTBISUIOCh — OCHHJIJIOMETPUYECKMM  METogoM B (azy
JEKOMITPECCUM Kaxkible 20 MUHYT B IHEBHBIC Yachl U KaxAble 30 MUHYT B HOUYHBIE.
AHanu3 JaHHBIX MPOBOAVTH TPH YHCIE YCIENIHbIX u3mepeHuit 6omee 70 % ot
BCEX U3MEPEHUH 32 CYTKH.

OueHuBanu  clHeAyloIIMEe  MOKa3areiau:  JUIsi  CHCTOJIMYECKOIO U
JUACTOJIMYECKOTO  apTEpUAIbHOTO  JIABJICHUSI 3HAUEHHS] B TEYEHUE CYTOK

(YycpemHEHHbIE CpEIHECYTOYHbIE), B JIHEBHbIE W HOYHBIC Yachl, 3HAYCHUS
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«HArpy3Ku JaBlieHHEM» (MHIEKC BpeMeHH, %), CyTOUHbIA Npouiib U MyIbCOBOE
apTepUaIbHOE J1aBJIICHUE.

3a MacKUpOBAaHHYIO apTePUANIbHYIO THIEPTEH3UIO0 MPUHATO COYETAHUE
HOPMAJILHOTO YPOBHS O(UCHOIO apTepHAIILHOTO JIaBJIICHUS M TTOBBIIIEHHOIO
CYTOYHOTO  apTEepPHAIbHOIO  JAaBJICHHS IO  pe3yibraraM  CyTOYHOTO
MOHUTOPUPOBAaHUS aprepuanbHoro aasieHus (Poccuiickoe kapauoioruueckoe
obmecTno, 2020).

[Tokazarens «HArpy3ku JaBICHHEM» OIEHUBAIM [0 3HAYEHUIO MHJIEKCA
BPEMEHU THIEPTEH3HH, B TEUEHUE KOTOPOro apTepHUAIbHOE JAAaBJICHHE MPEBBIIIAI0
IPaHUIIBl BEPXHUX (TUMEPTOHUS) U HUKHUX (THIIOTOHUS) TTOPOTOBBIX 3HAUCHUHU.
HopmatuBHbiMH 3HaueHusiMH cuuTanu: MeHee 15% — wHopma; 15-30% —
norpanuyHoe noseiieHue; 30-50% — HeCOMHEHHasl apTepualibHas TMIEPTEH3US;
oonee 50% — crabunpHas apTepuaibHas TUNEPTCH3US.

Cytounbii  mpoduib  (OTHOIIEHWE  Pa3HUIBI  CPEIHEIHEBHOTO U
CPEIHEHOYHOI'0 apTEepPUaNIbHOIO JaBJIEHUS K €ro CpPeJHEIHEBHOMY 3HAYEHUIO)
OLICHUBAJIM MO CIEAYIOIIUM KPUTEPUSM: HOPMAIbHOE CHIXKEHHE apTepHAIbHOTO
napneHusi B HouHoe Bpemsi — 10-20 % («aunmep»); — HEOCTaTOYHOE CHUKEHUE
menee 10% («HOH-gummep»); — upe3MepHoe cHmwkeHue Oonee 20 %
(«oBepautIiepy); HouHas runepreH3us MeHee 0 % («HaUTIUKep»).

OueHky (QyHKIHOHAJIBHBIX pPe3epPBOB CEPAEYHO-COCYIUCTON CHCTEMBI
MIPOBOIMIIN C UCTIONBH30BAHUEM MTPOOBI C JO3UPOBAHHOMN (HPU3UUECKOM HATPY3KOMU 110
tecty PWC170 (powerworkcapacity) (Bemospromerp LodeCorival, ATIK «Kapauc-
Tect», Poccusi) c ompenenenneMm oO0mel (u3MUecKor pabdoTOCIOCOOHOCTH.
CnopTcMmeH MoclieIoBaTeNbHO BBIMOIHSI 2 CTYNEHU TECTUPOBAHUS C HAarpy3KaMu
pa3HOM MOIIHOCTH MPOAOKUTEIBHOCTbI0 5 MHUHYT. OTIBIX MEXIY CTYNEHSIMHU
coctaBiisul 3 MuHyThl. B mocnegnue 30 cek. MATOM MUHYTHI KaXIOW Harpy3Ku
U3MEpSJIM  YacTOTy CEPJEUYHBIX COKpalleHWil (dIeKkTpokapauorpaduueckum
METOJIOM) M apTepuajbHOE JaBieHUE (AyCKyJATaTUBHBIM MeToAoM). YacTora
BpamieHuss nepanerd cocrapisiia 60-70 06/MuH. MoONIHOCTH TEpBOW HArpy3Ku

pacCUUTHIBAIU B 3aBUCUMOCTH OT MAcChl TeJla uccieayemoro (Tabmuna 2).
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Tabnuia 2 — MomHocTh niepBoit Harpy3ku (Wi, KTM/MUH) B 3aBUCUMOCTH OT

MacCChI T€JIa U CHOpTHBHOﬁ crienuaan3alnnmu

Macca tena, Kr
Bup cniopra 55-59 60-64 65-69 70-74 75-79 80-84 85u
Oonee
Enunob6opcrsa 300 400 500 600 700 800 800
PazBuBarorme 500 600 700 800 900 900 1000
BBIHOCJIMBOCTh

MortiHocTs BTOpo# Harpy3ku (W2, KTM/MUH) MOAOUpaIH C YYETOM YacCTOTHI

CEpACUHBbIX COKpaIlleHU! B KOHIIE 1-i Harpy3ku (Tadnuna 3).

Tabnuna 3 — MomtHocTs 2-it Harpy3ku (W2, KrM/MUH)

YacTtoTa cepAeuHbIX COKpAIIEHUH K KOHILYy 1-i MuH 1
MomnocTh 1 Harpy3ku (W),
Harpysku (W),
KI'M/MWH
90-99 100-109 110-119 120-129
300 1000 850 700 600
400 1200 1000 800 700
500 1400 1200 1000 850
600 1600 1400 1200 1000
700 1800 1600 1400 1200
800 1900 1700 1500 1300
900 2000 1800 1600 1400

[Tokazarens ¢GuznuecKoit paboTOCITOCOOHOCTH PACCUUTHIRAIICS IO GopmyIie,
npeoxxkernHoi B.JI. KapnmanoMm ¢ coaBropamu: PWC170=W1+ w2-w1 * (170-f1)(f2-
fi , rme PWCiz, - ypoBenb usnyeckoit padorocnocobnoctu mpu YCC = 170
ya./MuH.; W1 - W» - momHocTh 1-i 1 2-i1 Harpvzok; f1 u f>- yacTora cepaeyHbix
cokpareHuii 3a 30 ¢ B koHIIe 1-i 1 2-i1 Harpy30K.

Ouenka ¢uznyeckor paboToCrnocoOHOCTH MpeJCTaBlIeHa B Tabulie 4.
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Tabnuua 4 — Ouenka ¢puznueckoi paboTOCIOCOOHOCTH MO Pe3yabTaram

tecta PWC170 (krM/mMuH) y KBalTu(DUIIMPOBAHHBIX CIIOPTCMEHOB

Macca tena, Kr

Onenka (puznyeckoit paboTocrocoOHOCTH

Huskasa | Huxe cpennen Cpennss Beie cpennen Beicokas

CriopTrcMeHBl, TPEHUPYIOIINECS «HAa BBIHOCIMBOCTDY

60-69 <1199 1200-1399 1400-1799 1800-1999 >2000
70-79 <1399 1400-1599 1600-1999 | 2000-2199 >2200
80-89 <1549 1550-1749 1050-2149 | 215C:EB49 >2350
CriopTcMeHbl, 3aHUMAIOIIUECS UTPOBBIMU BUJIaMH, €AMHOOOPCTBAMU

69-69 <999 1000-1199 1200-1599 1600-1799 >1800
70-79 <1149 1150-1349 1350-1749 1750-1949 >195(
80-89 <1299 1300-1499 1500-1899 1900-2099 >2100

I[J'ISI HHUBCJIIMPOBAHUSA  aHTPOIOMCTPUUCCKHUX

pazmvMyui  pacCYUTHIBAIU

otHOocutensHyto BenmnuuHy PWC170 Ha 1 kr maccel Tena (Krm/MuH/KT) (Tabmuia

5).
Tabmuna 5 — Hopma oTHOocuTenbHOUW (HU3MYECKO paboTOCIIOCOOHOCTH
(KrM/MUH/KT)
Huzkas Huoxe cpenHsis Brime BbIcOKasg | OdeHb
cpenHen cpenHen Bb|_llKas
PWC170 14 n 15-16 17-18 19-20 21-22 23 u Gornee
(KrM/MHUH/KT) MEHBIIIE

MaxkcumasibHoe notpedaenne kuciaopoaa (MIIK, mu/mun) omnpenensm

no (Gopmyse: A CHOPTCMEHOB CKOPOCTHO-CHIIOBBIX BHIOB criopta — MIIK = 1,7

PWCi70 +1240; nnst cnopTCMEHOB LHMKIWYECKUX BHUAOB crnopra — MIIK = 2.2

PWCi70 +1070. Hopmy MakcMManbHOTO MOTPEOICHHS KUCIOPOAa OTIPEIAEISUINA 110

N. Actpanny (tabnuna 6).

Tabmuma 6 —

Hopma wakcumanbpHOro moTpeOiaeHus Kuciopoaa y

cnoprcMeHoB (o Y. Actpanny)

BO3pacT

Yposens MIIK

HU3KUUI

Hwxe cpennero

cpeaHui

BBICOKUN

OUYEHb BBICOKUH
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20-29 38 39-43 44-51 52-54 57

30-39 34 35-39 40-47 48-51 52

O(}PexkTHBHOCT W PaAlMOHAIBHOCTh PACXOJOBAHUS (PYHKIIMOHAJIBHBIX
PE3EpPBOB CEPACYHO-COCYIUCTON CUCTEMBI IIPH BBIOJIHEHUH (PU3NYLCKON HArpy3KH
OLICHMBAJIM TIO CIEAYIOUIMM IOKa3aTelisiM: MHOTPOIIHBIM pe3epB cepiala — Kak
pa3HMIIAa  MaKCMMAaJbHOTO M  HMCXOJIHOLO. VYPOBHS  CHUCTOJIMYECKOTO U
auacToiaudeckoro aprepuanbHoro nasinenuss (MP = AJlmakc — A/lucx), 3a
HOPMATHUBHBIE 3HAUEHUSI NPUHATO — 70-75 MM.PT.CT.; XpOHOTPOIIHBIN pe3epB — Kak
pa3HMIIA MAKCUMAJILHOTO M HMCXOJHOIO YPOBHS YacCTOThI CEPJCUYHbIX COKpAIlCHHM
(XP = YCCmakc — UYCCucx), Hopma 70-95 yn/mun; koddhpumueHT pacxogoBaHus
pe3€pBOB MHOKap1a BBICUMTHIBAJIN o dbopmyre: KPPM =
(UCCmaxc*CA Imakc)/ODP, nopma 3,5-4,5 ycn. en. JIBoliHoe mpousBefeHUE B
nokoe 1 Ha BbicoTe Harpy3ku (I mokos, 1 Makc) olleHMBaIu Kak MpOU3BEACHUE
YacTOThl CEPACYHBIX COKPAIIEHWH W CUCTOJUYECKOE apTepualibHOE JIABIICHHUE B
MOKOEe W Ha BeIcOoTe Harpy3ku coorBeTcTBeHHO ([II1=YCC x CAJI/100). 3a HOp™MY
y 3I0pOBBIX MYX4uMH mpuHsaToe 3HaueHue 290-310 yciu. en. Wuaeke
SHEPreTUYEeCKUX 3arpar paccuuThiBaiv no gopmyne: U933 = [lImakc/OBP, rne
OBP — o6bem BeimoaHeHHOM padoThl, KiM (OBP = (W1 X 5+ W2 X 5) x 6, tne 5 —
BpeMsi, MOTPAYECHHOE Ha BBHINOJIHEHUE HArpy3ku, 6 — koagduimeHt nepesoaa Barr
Ha KIM).

Ixokapauorpapuyeckas OLIEHKA CTPYKTYpHO-(YHKITHOHATHHBIX
nokasaresieil cepiala MpoBOAMUIIACH B YTPEHHEE BpPEMs B COCTOSHUU IOKOSI Ha
CTAIlMOHAPHOW JTUArHOCTHYECKOW yibTpa3BykoBor cucrteme (DC-3 Mindray,
Kurait). M3mepenue mokaszaTeneid MPOBOAWINA TPAHCTOPAKAIbHBIM JOCTYIIOM B
CTaHJAPTHBIX MO3UIMIX C MOMOIIBIO CEKTOPHOIO JIaTYMKa C YaCTOTOM 3BYKOBOM
BOJIHBI 1-5 MI'1 B M -, B- 1 1011€pOBCKOM peKrUMax.

OueHuBanu JIMHEWHBIE U OObEMHBIE pa3Mephbl CTPYKTYPHBIX MOKa3aTesen
cepiua: AMamMeTp KOpHs aopThl (CM), pa3Mep JIEBOrO mpeacepaus (CM), KOHEYHO-

CHUCTOJIMYECKUN W JHACTOJIMYECKUN pa3Mepbl JIEBOTO JKEIya0ouKa (CM), KOHEYHO-
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CUCTOJIMYECKUA W JHACTOJIMYECKUH OOBEMBI JIEBOIO >KENydouyKa (MJl), TOJILIMHA
3aJlHE  CTEHKHU JIEBOTO JKEIyJdo4yka (CM), TOJIIMHA MEXKEITYI0YKOBOM
neperoposiku (cm). Takxke OlleHMBaIM KJIAllaHHBIHN anmapar cep/aua.

OneHky IUacTONMYECKOM (PYHKIMU JIEBOTO KEMydOo4Ka MPOBOIMINA IIO
XapakTepy CKOPOCTHBIX IOKAa3aTeled TPaHCMUTPAIbHOTO KPOBOTOKAa B PEKUME
TKaHEBOIO HMMITYJIbCHO-BOJIHOBOIO JIOMNIIEpa. AHAIM3UPOBAINCH CJEAYIOLINE
MIOKA3aTENU: OTHOUICHUE, 00beMa JIEBOTO MpeIcepluss K IJIOMAAN MOBEPXHOCTU
Teaa (MiI/M?), IMKOBasi CKOPOCTh PAHHETO JHACTOJMYECKOTO HAIOJHEHHS JIEBOTO
xenynouka (nmuk E, cm/c), mHMKoBas CKOPOCTh TO3HErO JAUACTOJIUYECKOrO
HATIOJTHEHUS JIEBOTO JKeNyJouka (MUK A, CM/C), pACCUUTHIBAJIOCh UX COOTHOIIICHUE
(E/A), Bpems 3amensieHuss paHHEro JAMACTOJIMYECKOTO HAIOJHEHHUs JIEBOTO
xemynouka (Dt, mcek), Bpems nzoBomomerpuaeckoro pacciadnenns (IVRT, mcek).

Onenky cucTonuueckod (YHKIMKA TPOBOAWIM IO TMOKa3arento (pakiuu
BbIOpoca (%), paccuntanHoit o popmyne Teichgolz: ®B % = yo KKAO K *100%
, Tne ®B — ¢pakuus BeioOpoca; YOK JDK — ynapHblii 00beM JIEBQLQ JKETYA0UKA;
KJIO JDK — KOHEYHO-IUaCTOIUYECKU 00BEM JIEBOTO KENMyJdo4yka. 3a KpPUTEepUHu
HOPMAaJIbHOM cUCTONMYECKON (QyHKUIMUU MPUHATO 3HaueHue 60-85%.

JUis  ompeneneHuss TUNA T[EOMETPUM MHUOKapAa JIEBOTO  JKeMylouKa
OIICHMBAJIM__MAaCCy MHOKApJA M OTHOCHUTEIIbHYK) TOJIIMHY CTEHKH JIEBOTO
Kelmyaouka. Maccy MuOKapaa JIeBOTO JKEly/louKa pacCuMThIBaiIM 1Mo hopmyiie
Devereux (1986 MMJDK=0,8*[1,04*((T-MXII+KIP+T-3CJDK)*-KIP*)] + 0,6,
rie T-MXII — TommmHa MexxenyaoukoBoil mneperoponaku, KIIP — xoHewyHo-
nuactonuueckuit pasmep, T-3CJDK — TosnmmnHa 3a1HEN CTEHKH JIEBOTO KETYI0UKA.

OTHOCHUTENIBHYIO TOJIIMHY CTEHKHA JIEBOTO JKEJIyJ0YKa BBIYHUCIISUIA 10
dbopmyne: OTC= 2*13cmkkap , rne T3CJDK — tommmHa 3aHEH CTEHKH JIEBOTO
xenynouka; K/IP — KoHeUHO-IMaCTOIMYECKUI pa3Mep JIEBOTO KETYT0UKa.

[ToporoBbiM 3HaUY€HHEM HHJEKCA MAcChl MHUOKapAa JEBOIO >KEIyd04yKa
OpUHATO 3HaueHue 115 1/M2, KpUTEpHI0 KOHLEHTPUYECKOTO PEMOACIUPOBAHUS
coorBerctBoBajio OTC>0,43 (KnuHuueckue pexkomMeHAaluu «AprepuaibHas

TUTNIEPTEH3UsST Y B3pOCibix», Poccuiickoe kapaumonoruyeckoe obmiectBo, 2020).



51

«DU3NOJIOTUYECKOW» CUYUTAIIA CUMMETPUYHYIO TUIIEPTPODUIO C TOJIIIUHON 3aHEN
CTEHKH JIEBOTO JKEJIyJI0UKa U MEXKKEeITyI0uKoBoil neperopoaku ot 13,0 qo 15,0 mm
U KOHEYHO-JIMACTOJIMYECKUM pazmMepoM He Oosee 60 MM, C COXpaHEHHOU
CUCTOJTMYECKOM W auactonmueckor ¢yHkimen («HamuoHanpHbIE peKOMEHIAINN
[0 JIOIYCKY CIOPTCMEHOB C OTKJIOHEHHUSIMH CO CTOPOHBI CEpP/IeYHO-COCYIUCTOM
CUCTEMBbl K TPEHHPOBOYHO-COPEBHOBATEIBLHOMY IIpolieccy», Bcepoccuiickoe
Hay4YHOE 0OIIECTBO Kapauoioros, 2011).

MoJjiekyasipHO-TeHeTHYECKHE  HCCJIeJOBAHUSI  BKJIIOYAJIM B ceOs
BbiJlesiecHne TeHomHOoM JIHK, koTopoe mnpoBOAWIIOCH CTaHAAPTHBIM METOIOM
dbenon-xmopodopmuoit 3kcrpaknuu. Kierounas macca pasBogunack B RCLB
(RedCellLysisBuffer) 0ydepe (10 mMTris-HClpH=7,5, 5 ™MMMgCI2, 10
MMNaCl), uenrpudyrupoBanace mnpu 3000 o6/mMuH B Teuenme 10 MHUHYT.
Knerounsiii ocanok pecycnenauponaiica B 400 mxa pactBopa, conepxaniero 100
MMTris-HCIpH=8, 100 mMNaCl, 10 MMEDTA. 3arem no6asisiiu 50 mxn 10%
nonerun  cynbdar Harpus (SDS) m 10 wmxmmporennaser K (10 mr/mo),
nepeMermBaii 1 HHKyouposanu npu 55°C B TeueHue 2 4yacoB. 3areM J00aBIIsIN
200 Mk denona u 200 Mxn xjaopodopma, CMECh MepEeMENINBaIN 10 00pa30BaHUs
roMoreHHoi B3Becu u ueHTpudyrupoBanmu npu 10000 o6/mMun B Teuenue 15
MUHYT. BepxHioto ¢a3zy nepeHocuiau B 4YUCTyro mpooupky. JoGasmsumm 10 Mk
JIITAAT, 40 mxn 3MAcNapH=5,4. Jlna ocaxxnenusa uucron JJHK u3 pactBopa, k
Hemy no0aisiin 1 M 90% sTaHona, THIATENBFHO MEpEMENTNBAIN U UHKYOUPOBaIn
10 MUHYT mpU KOMHATHOW Temmeparype. 3aTeéM CMeCh LEHTPU(PYTHpOBaIU MpU
14000 o6/mMun B Teuenue 15 munyT. CAauBalid HAaJOCAIOUHYIO KHUJIKOCTh, 0CAJIOK
orMmbiBau 75 % oSTa”HonoM. YOupanum HAAOCAJAOYHYIO JKHIKOCTh, OCAIQK
noacymmBanu B Tepmoctare npu 37°C. Ocamok JIHK pactBopsiim B
JIEMOHU3UPOBaHHOW Boje. [eHoTunupoBaHue mnMOMUMOPGHBIX mo3umuii SNP
(singlenucleotidepolymorphism, OJTHOHYKJICOTUAHBIN OJIUMOPPU3M)
IPOBOIMIOCH METOJOM IMOJMMEPA3HOW MEMHOW peakuuu ¢ (IyopecreHTHOU
JETEKIUe MPOAYyKTOB aMIUIM(PUKAUU B pexume peanbHoro Bpemenu (Real-

timePCR). IlocnenoBarensHOoCTh npaiiMepoB K AaHHbIM ToukaM SNP monoOpana
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M0 JIaHHBIM JIUTEPATyphl, JMOO C MOMOIILI0 OHJalH-TiporpaMMbl NCBI/Primer-
BLAST. YcnoBus nposenenust [P (mpodunu TepMonukivpoBaHus) U yCIoBUs
IPOBEACHUS PECTPUKITUU MIPOJTYKTOB aMILTU(UKaUK 0100 paHBI
AKCIIEPUMEHTANBbHO. [IpOMyKThl PECTPUKIIMU MPOAHATU3UPOBAHBI C IOMOIIBIO
anekTpodopesza B 2% arapo3HOM Treie, IMPUTOTOBICHHOM Ha TPHUC-alleTaTHOM
oypepe (TAE). Ilepeuenp mnoaumMop¢pu3MOB H3y4aeMbIX T'€HOB MPEACTAaBICH B

tabiune 7.

Tabnuna 7 — IlepeyeHs noauMOpPU3MOB U3yHaeMbIX T€HOB

I'en O6o3nauenne | [Tomumopdusm rs
['eH aHTMOTEH3UHITPEBPAIIAIOIIETO ACE /D 154646994
1. | pepmenTa
Ve ponenronar RpyTay: AGTR2 C/A rs11091046
2. | auruoreH3uny Il
I'eH 1-amb(  KOAKTHBATOpa ramMMa- PPARGCIA | G/A 158192678
3. | peuenTopa

2.3. Crarucruueckasi 00padorka pe3yabTaroB

Pasmep BBIOOpKM paccuuTaH C  HCIOIB30BAaHUEM  IPOTPAMMHOTO
obecneuenusi OpenEpi (DeanAG, SullivanKM, SoeMM.OpenEpi: Open Source
Epidemiologic Statisticsfor Public Health, Version 3.01). Cratuctuueckas
00paboTka pe3ylbTaTOB HCCIENOBAaHUSA TPOBEAEHA C KCIOJIb30BAaHUEM IIaKeTa
nporpammHoro obecneuenust SPSS, Bepcust 19 (Incan IBM Company, CIIIA).

C yuyeroM OTCYTCTBUSI HOPMAaJbHOTO PAaCHPEACIICHUS HCCIEAyEeMbIX
nokazareneit  (mo  kpureputo  KommoropoBa-CMupHOBa),  MCHOJIB30BalU
HEMapaMeTPUUYECKUEe  METOAbl  CTAaTUCTUYECKOro  aHaimmza. KauecTBeHHbIE
MOKa3aTeNIM MPEJCTaBICHHl B BHAC aOCOMIOTHOTO 3HAUYCHHMS M 4YacToT (n, %),
KOJIMYECTBEHHBIE — B BUJIE MEIMAaHbl U KBAPTUIbHBIX HHTEpBaTIOB (Me (Q2s; Q75)).
OneHka pa3nu4uil KOJTUYECTBEHHBIX MOKAa3aTelie B JByX HE3ARHCUMBIX TIPYyIIax
CpaBHEHUS IIPOBOAWIM C IOMOLIBbIO KpuTepus ManHa-YutHu. KoppersanuoHHbIN
aHajii3 TPOBOJWIM C HCHOJb30BaHUMEM Kod(pduuuenta CnupmeHa, CUTY CBSI3U
onpenersuin o mkane Yemgmoka (0,1-0,3 — ouens cnabas, 0,3-0,5 — cmabas, 0,5-0,7

— cepausst, 0,7-0,9 — Beicokas, 0,9-1,0 — odeHs BbIcOKas). Pazamume rpynm 1o
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KaYeCTBEHHBIM TPU3HAKAM MPOBOAWIM C TOMOIIBI YETHIPEXIOJbHBIX TaOIUD
CONPSKEHHOCTH € HCIIONB30BAHUEM KpHUTEpUs XHU-KBaapar (y2), 1o Ilupcony.
Kputepun orHocutensHoro pucka (OP) BO3HUKHOREHHUS COOBITHS PaCCUMTHIBAIIHN C
UCIIOJIb30BAHUEM TaOJIUIl CONPSDKEHHOCTH 2X2 C KpUTEpHEM XH-KBaapar ¢ 95%
JIOBEpUTENLHBIM HWHTEpBaJIOM B mnporpamMmMHoM oOecnedeHuun OpenEpi (Bepcus
3.01).

['eHEeTHUKO-CTaTUCTUUECKUE METO/Ibl HMCCJIEAOBAHUSl BKJIIOYAIM CpPaBHEHUE
YacTOT aJlJielel ¥ TEeHOTUIIOB C MPUMEHEHHEM TOYHOTO JBYCTOPOHHEIO KpUTEPHSs
@umepa. Jns kaxaoro mnoiaumMopusMa TEHOB PACCUUTHIBATIU COOTBETCTBUE
YacTOTHl TEHOTHIIOB paBHOBECHIO Xapau-BaitHOepra mo cieayronmuM Gopmysiam:
Exp(AA) = p’n; Exp(AB) = 2pqn; Exp(BB) = ¢’n, tne Exp (AA, AB, BB) -
oxumaemasi (abcomotHas) gyactora renoruna AA, AB, BB cooTtBeTcTBeHHO, p —
yactota ajuiens A, q — dYactota amiens B, n — o0miee 4uciio ucciIemnyeMbIX
(AxmetoB N.H., 2010). CpaBHeHHE TOJYYEHHOTO (DAKTUUYECKOTO pacrpecsieHus
TE€HOTHUIOB C 0’KUJIa€MbIM MPOBOJAMIM C UCIIOJIB30BAHUEM KPUTEPUSI XU-KBaIpar. 3a
KPUTUYECKHUI YpOBEeHb 3HaUuUMOCTH (p) npunsaTo <0,05.

[TocTtpoeHre  TPOTHOCTUYECKOM  MOJIENIM  BEPOSATHOCTH  Pa3BUTHS
MAacCKUPOBAaHHON apTepUaJbHOW THUIEPTEH3UH Yy CIOPTCMEHOB MPOBEAEHO C
MOMOIIIbIO aHajM3a OWMHAPHOW JIOTUCTUYECKOW perpeccuu. JIJisi OIEHKH KadyecTBa
JIMAarHOCTUYECKUM 3HAYUMOCTH KOJINYE€CTBEHHBIX nokasareJiei npu
IPOTHO3UPOBAHUM  PA3BUTUS MACKHUPOBAHHOW apTepUaIbHOM  TUIEPTEH3UU
npumened wmeton aHaim3a ROC-kpuBoii (Receiver operating characteristic)

(MedCalc, Bepcus 20.115).
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IJTABA 3. KIMHUKO-'EHETHYECKHUE 3AKOHOMEPHOCTH
PA3BUTUA MACKUPOBAHHOM APTEPUAJIBHON T'MIEPTEH3UUA Y
CIHHOPTCMEHOB

3.1. Yacrora pacnpenejeHuss MACKHPOBAHHOM  apTepHAIbHOM
THIEPTEH3UM W  OCOOEHHOCTH  «O(HCHOTO» W  CYTOYHOI0 YPOBHS

apTepUAJIbHOIO JaBJIeHUs y criopTcMeHoB B PecnnyOimke Caxa (AxkyTust)

HpI/I OLCHKEC CUCTOANYCCKOIO U JUaCTOJINYCCKOI'O «O(I)I/ICHOFO)) U CYTOYHOTO

YPOBHSI apTepuanbHOro napieHus y 87 crnoprcMmeHoB (59,2 %) 3apeructpupoBaH
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HOpPMAaJIbHBIN ypOBEHb apTepuaibHOro AasieHus (rpynna 1 — «nopmansHoe AJl»).
Cpennmuii Bo3pact coctasmi 20 (19;24) net, cnopTuBHbIi cTax — 8 (6;11) neT.

VY ocranbabix 60 nun (40,8 %) pesynbrarel uU3MepeHUss «0(hUCHOTO» U
CYTOYHOTO apTepuaNIbHOrO JaBJICHUS COOTBETCTBOBAJIN KpUTEPUSIM
MAacCKMpOBAaHHOM apTepuanbHON runepreHsun (rpymma 2 — «MAIY). Cpennuit
Bo3pact coctaBui 21 (19,2;26) roa, cioptuBHBIM cTax — 9 (6;11) ner.

B KkoHTposibHYIO Tpynmy BouUid 58 COMOCTABUMBIX, I10 BO3PACTy WU MOIY
MPaKTUYECKU (19;24) rom), 6e3

3M0POBBIX JHI[ (cpemHuii Bo3pacT 21

CUCTEMATHYECKUX (PU3UUYECKUX HArpy3oK, C HOPMaJbHBIMM IOKa3aTeasiMu
«0(DHCHOTO» ¥ CyTOYHOTO YPOBHS apTePHUATBHOTO JaBICHUS.

Hccnenyemble Tpynmbl COMNOCTaBUMBI O BO3PACTY, CHOPTUBHOMY CTaxy
(rpymmsl 1 1 2), aHTPOIIOMETPUUECKUM MOK33ATENSAM (Macca, UIMHA Tella, UHACKC
Macchl Tejla M IUIOIIA/lb MOBEPXHOCTU Tena). Macca Tena B rpymre 1, rpynmne 2 u
KOHTPOJIE COCTaBUIa, COOTBETCTBEHHO: 65,6 (61,6;72,0) , k1, 68,0 (64,0;74,7) xr u
65,0 (62,0;72,5) kr, p>0,05. Inuna tena — 169 (166;175) cm, 169,5 (165,2;174,0)
cmu 171,0 (165,5;175,0) cm, p>0,05, coorBeTcTBeHHO. MHAEKC MacChl U TLIOMIA b
IIOBEPHOCTHU TEJIa COOTBETCTBEHHO: 22,8 (21,6;24,2) xr/m? u 1,8 (1,7;1,9) M2, 23,8
(22,0;25,6) xr/m? u 1,8 (1,7;1,9) M2, 22,8 (21,2;24,1) xr/m* u 1,8 (1,7;1,8) ™2,

COOTBETCTBEHHO (Tabnuia 8).

Tabnuma 8 — XapakrepucTruka UCCIeayeMbIX TPYIII

Cnoprcmensl (n=147) KontponpHas

[Tokazarenu rpymmna P

I'pymma 1 (n=87) I'pynma 2 (n=60)

(n=58)

Bospacr, et 20,0 (19;24) 21,0 (19,2;26) 21,0 (19;24) >0,05
CriopTuBHBI

8,0 (6;11) 9,0 (6;11) - >0,05
CTax, JIET ’
Macca Tena, kr | 65,6 (61,6;72,0) 68,0 (64,0;74,7) 65,0 (62,0; 72,5) >0,05
Jmna tena, cm | 169 (166; 175) 169,5 (165,2;174,0) | 171,0 (165,5;175,0) | >0,05
UMT, kr/m? 22,8 (21,6;24,2) 23,8 (22,0;25,6) 22,8 (21,2;24,1) >0,05




56

TIIIT, m? 1,8 (1,7;1,9) 1,8 (1,7;1,9) 1,8 (1,7;1,8) >0,05

[Ipumeuanue: p — JOCTOBEPHOCTh pPa3MyUMi MpU MapHOM CpaBHeHUU 1, 2 u

KOHTPOJIbHOW TPyIIII.

CpaBHUTEIBHBIA  aHAJIU3  CHOPTUBHBIX  (PAKTOPOB  MOKa3ajl,  4TO
npeoOIalalouM  BUJIOM CIIOpPTa CPEAM HCCIEAYEeMBIX HaMH CIHOPTCMEHOB
SBIIIETCS €AMHOOOpPCTBO. Tak, cpeau CIOPTCMEHOB € HOPMalIbHBIM YpPOBHEM
aprepuasibHoro Japienus (rpynma 1) Osuio 72 (82,8%) cmoprtcmeHa,
3aHUMArONUXca equHooopcTBoM, U 15 (17,2%) nuil UKIMYECKUX BUOB CIOPTA;
Cpelld CIOPTCMEHOB C MACKMPOBAHHOM apTepualibHOM runepreH3uen (rpymma 2) —
45 (75%) emmnobopreB, 15 (25%) cnOpTCMEHOB IUKIWYECKUX BHJIOB CITOPTA.
Mexny BUIOM CIIOPTA U HAJIMYUEM MACKUPOBAHHOM apTepHabHOW TMIIEPTEH3UEN
CTaTUCTUYECKU 3HAUMMOM CBSI3U BBISIBEHO HE BbIsABICHO (p>0,05) (Tabnuia 9).

B oTHOmEHNN COPTHBHON KBaMM(UKAIMKA CIIOPTCMEHOB OTMEYEHO, YTO B
rpynne 1 oxazanucek 60 (69,0%) cnopTcMeHOB KaHIMIATOB B MacTepa cropra u 27
(31,0%) ciopTcmMeHOB ¢ KBanudUKalue «Mactep crnopray; rpynmna 2 — 29 (48,3%)
KaHIUJaToB B Mactepa cropta, 31 (51,7%) coprecmen ¢ kBanuduKaiuen «mactep
criopta» (Tabnuia 9).

BoisiBieHa ~ CTaTUCTMYECKM  3HAYUMMasi  CBA3b  MEXKAY  HaJdudueM
MAaCKUPOBAHHOM  apTepUaJbHOW  TUIEPTEH3UM U  YPOBHEM  CIOPTUBHOU
kBamudukanuu  (p<0,05): Tak, cpead CHOPTCMEHOB C MAaCKHPOBAHHOMU
apTepuaIbHON THUIEPTEH3UEH Yalie BCTPEUATUCh JINIA C KBATH(PUKAIUCH «MacTep
criopra», 4yto B 1,6 pa3a vaiie, yeM KaHAUZAThl B Mactepa crnopra. W, HanpoTus,
Cpelu CIHOPTCMEHOB C HOPMAJIbHBIM YPOBHEM apTEpHUaIbHOTO JABJICHUS JHUIA C
KBa(pUKanmen KaHAuIaT B MacTepa Cropra BCTpeyaiduch B 1,4 pasza yvaiie, yeM

criopTcMeHbl kBanndukaiuu Mactep criopta (p<0,05).

Tabmuma 9 — XapakTepHCTHKA,. UCCIEIYEMBIX TpPYyMHI CIOPTCMEHOB B

3aBUCUMOCTH OT BHJIa CIIOPTA U YPOBHS CIIOPTUBHOM KBaTU(UKAIINH

[Toka3arenu CnoprcMmensl (n=147)

I'pymnma 1 ‘ I'pynna 2 (n=60)
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(n=87)
Bup cnopra

Aoc. % Aoc. %
EnunobopcTra 72 82,8 45 75 1,316 | >0,05
[[uknuyeckue BUIbI CiopTa 15 17,2 15 25
YpOBEHb CITOPTUBHON KBaTH(DHUKAIIH
Kangunar B Mactepa copra 60 66 29 48,3 6,328 | <0,05
Mactep cniopra 27 31 31 51,7

[Ipumeuanue: p — AOCTOBEPHOCTh Pa3auyuil Py CpaBHEHUU rpyni 1 u 2.

AHanu3 mnokazareneil «o(pucHOro» apTepuasbHOrO JABIEHUS MOKa3all, YTo
BO BCEX TpyIIaX HCCIEIOBAHUS YPOBHU CHCTOJIMYECKOrO, JUACTOIUYECKOTO U
MyJbCOBOIO apTEePUAIBLHOIO JIaBJICHHUs ObUIU B Tpeenax peepeHCHbIX 3HaYeHUN
U COOTBETCTBOBAJIM KAaTETOPUU «HOPMAJILHOT0» YPOBHSI apT€pUAIbHOTO JABJICHUS
(mo xmaccudukanuu Poccuiickoro kapauonoruueckoro oomectsa, 2020). B
rpymmne 1 CUCTONMHYeCKOoe U AUACTOINYECKOe «O(UCHOE» apTepuaIbHOE JaBJICHUE
cocraswio 110,0 (110,0;120,0) mm pr. ct. m 80,0 (70,0;80,0) MM pT. cT.,
cootBeTcTBeHHO. B rpymnme 2 — 120,0 (110,0;120,0) mMm pt. cT. 1 80,0 (70,0;80,0)
MM PT. CT, COOTBETCTBEHHO. R xoHTponbHOM rpynme 110,0 (110,0;120,0) mm pT. CT.

u 70,0 (70,0;80,0) mM pT. cT., cooTBeTcTBeHHO (p>0,05) (Tabmumna 10).

Tabmuma 10 — [Tokazarenn «opUCHOTO» YPOBHS apTEPUATHHOTO JTABICHUS B

UCCIEAYEeMBIX TpyIIax (MM PT. CT.)

TToKa gl Crnoprcmensl (n=147) KontponsHas

sarenu | ['pynma 1 I'pynn~ 2 rpymnmna p
(n=87) (n=60) (n=58)

«OducHoe» apTepuanbHOE aBJIeHNE

CAl 110,0 (110,0;120,0) 120,0 (110,0;120.0) 110,0 (110,0;120,0) | >0,05

HAJL 80,0 (70,0; 80,0) 80,0 (70,0;80,0) 70,0 (70,0;80,0) >0,05

[Iprmeuanue: p — 1OCTOBEPHOCTh Pa3jMuMi IIPU NAPHOM CPAaBHEHWU Ipymmsl 1, 2

Y KOHTPOJIbHOW TPYIIIIBI.
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[To pesyapraraM CyTOYHOTO MOHHTOPHPOBAHMS apTEPUATHHOTO IaBIICHUS
3HAYEHUSI CPEIHECYTOYHOIO, CPEJHEAHEBHOIO, CNEAHEHOYHOIO CUCTOJIMYECKOIO U
JMACTOIMYECKOTO  apTepPUAIbHOTO  JIaBIIEHUS CIHOPTCMEHOB C HOpPMaJbHBIM
YpPOBHEM apTepUaIbHOTO JaBieHus (Tpymma 1) ¥ KOHTPOJNBHOW TPYMIIBI
COOTBETCTBOBAJIM  «HOPMAJbHOMY» YPOBHIO apTepUaIbHOTO  JaBICHUS U
CTaTUCTUYECKH 3HaYMMO He paznuyanuck (p>0,05). Tak, cucromuueckoe u
JMACTOJIMYECKOE apTepuaIbHOE JaBJICHHUE B Tpynmne | W KOHTPOJIE COCTaBUIIO
COOTBETCTBEHHO: B TeueHue cyrok — 117,0 (115,0;121,5) mm pr. ct. u 76,0
(72,3;77,4) mm pt. ex., 122,1 (117,2;127,9) mm pT. cT. 1 76,0 (72,1;80,7) MM PT. CT.;
B nHeBHOM niepuoa — 115,9 (115,2;131,2) mMm pt. cT. u 77,3 (73,0;92,0) MM pT. CI.
128,5 (120,5;133,2) mMm pt. cT. u 80,4 (76,6;85,8) MM pT. CT.; B HOUHOH TEPUOI —
108,3 (97,0;109,5) mm pt. cT. 1 70.9.(60,5;71,6) mm prt. cT., 113,4 (103,0;120,0) mm
pT. cT. U 68,5 (62,4;73,4) mm pr. cT. (Tabnuma 11).

VY cnopTcMeHOB ¢ MaCKUPOBaHHOW apTepuaibHON runeprensueit (rpynmna 2)
YPOBEHb CYTOYHOTO AapTEePHAIBHOTO JABJICHHUS COOTBETCTBOBAI KPUTEPHUSIM
CUCTOJIOJMACTOIUYECKOM  apTepuaibHONM  THUIEPTEH3UH:  CHCTOJIMYECKOEe U
JIMACTOJIMUYECKOE apTepUalibHOE JaBJieHUE B TeueHue cyTtok — 145,2 (139,6;150,8)
MM pT. cT.u 87,8 (80,0;96,9) Mm pT. cT., B 1HeBHOM nepuoa — 150,4 (144,0;158,0)
MM pT.CcT. 1 93,9 (84,0;100,7) MM pT. cT., B HOuHOM mepuoa — 134,2 (126,5;141,0)
MM pT. cT. 1 77,0 (69,9;84,1) Mmm pT. CT.

Tabnuma 11 — [lokazarenu CYTOYHOrO YpOBHSI apTepUAIbHOTO JaBJICHUS B

UCCIIelyeMBIX Tpynnax (MM pT. CT.)
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IToka Cnoprcemensl (n=147) KontponpHas rpymnmna pi-2

sarenu | ['pymma 1 (n=87) I'pynmna 2 (n=60) (n=58) g ;E

CpenHecyTouHbIE IOKA3aTENN

CA 117,0 (115,0;121,5) 145,2 (139,6;150,8) 122,1 (117,2;127,9) <0,001
>0,05
<0,001

v.vil 76,0 (72,3;77,4) 87,8 (80,0;96,9) 76,0 (72,1;80,7) <0,001
>0,05
<0,001

CpenHeHEBHON ypOBEHD

CAZL 115,9 (115,2;131,2) 150,4 (144,0;158,0) 128,5 (120,5;133,2) <0,001
>0,05
<0,001

HAN 77,3 (73,0; 92,0) 93,9 (84,0;100,7) 80,4 (76,6;85,8) <0,001
>0,05
<0,001

CpenHeHOYHOH YpOBEHb

CA 108,3 (97,0;109,5) 134,2 (126,5;141,0) 113,4 (103,0;120,0) <0,001
>0,05
<0,001

JHANL 70,9 (60,5;71,6) 77,0 (69,9;84,1) 68,5 (62,4;73.,4) <0,001
>0,05
<0,001

[Ipumeuanue: pi-2 — TOCTOBEPHOCTD Pa3IMYUi IPU CPAaBHEHUU LRVINBI | ¥ Tpynmbl
2; p1-k — JOCTOBEPHOCTh DPa3iW4YUil IPU CPABHEHHUH TPYMIbl | U KOHTPOJIBHOU
IpynIbl; P2k — JOCTOBEPHOCTh paA3JIMYUMN MpPHU CpPaBHEHUU Tpynnsl 2 U

KOHTPOJIbHOW TPYTIIIHL.

CpaBHUTEIBHBIA aHAIU3 IMOJYYEHHBIX JAaHHBIX IIOKa3ajl, YTO CpEIHUE
MOKa3aTelau  CYTOYHOTO .. YPOBHS ~ CHCTOJIMYECKOTO U JAMACTOJIMYECKOIO
apTepUAIbHOTO JIaBJICHUS] B TEUYEHUE CYTOK, JHEBHOE M HOYHOE BpeMs
CTaTUCTUYECKN 3HAYMMO BBIIIE Y CIOPTCMEHOB C MAaCKMPOBAaHHOM apTepuaIbHON
runepreHsuet (rpymma 2), 4eM Yy CIHOPTCMEHOB C HOPMaJbHBIM YPOBHEM
apTepuaibHOrO AasieHus (rpymnmna 1) u koutponsHo# rpynisl (p<0,01).

CpenHecyTOuHBIM TMOKA3aTelb HArpy3KHd [1aBIICHUEM B TEYEHHUE CYTOK IO
CHUCTOJIMYECKOMY apTEpPUaJIbHOMY JaBJICHHIO COCTaBWJI B rpymnne 1, 2 u

KOHTpPOJIbHOM cooTBeTcTBeHHO: 12,5 (10,9;17,9), 83,4 (68,2;94,6) u 17,2
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(5,0;34,9); mo amactonuueckoMy aprepuaibHoMy napienuto — 14,0 (13,5;23.5),
74,2 (31,3;90,8) u 20,0 (7,7;38,5).

B 1HeBHOM mepuoa CHUCTONIMYECKHM IOKa3aTeldb Harpy3kd JIaBICHUEM
(mm.pr.ct.) — 12,3 (11,5;22,5), 82,8 (69,1;95,9) u 12,5 (3,6;28,3); nuactoauyeckoe
—-5,8(3,6;26,5), 69,6 (21,7;86,4) u 9,5 (3,7;26,4), COOTBETCTBEHHO.

B HouyHON 1lepHOA 3HAYEHME . HArpy3KM JaBJIEHUEM CHUCTOJIMYECKOIO
apTepuajibHOrO jaaBieHus (MM.pT.cT.) — 15,2 (8,0;26,5), 95,9 (74,1;100,0) u 16,5
(12,9;45,8); nmacronmuueckoro — 40,2 (19,6;48,1), 86,8 (39,6;100,0) u 29,0
(13,3;68,4), COOTBETCTBEHHO.

[Tokazarenu Harpy3Ky TABJIEHUEM [0 CUCTOJIMYECKOMY U JUACTOIMYECKOMY
apTepUAIbHOMY JIABJICHUIO TaKXKe€ OKAa3aJIMCh 3HAUYUMO BBIINIE B TpyIIe
CIOPTCMEHOB C MacCKHpOBAaHHOM apTepuaibHON rMmepTeH3uen (rpymnma 2), yem y
CIIOPTCMEHOB C HOpPMaJIbHbIM YPOBHEM apTepUalibHOro AaBieHus (rpymnma 1) u
KOHTposibHOU rpytibl (p<0,05). Mexay cnopTcMeHaMu ¢ HOpMalbHbIM YPOBHEM
apTepualibHOrO JaBiieHust (rpynma 1) W KOHTPOJIBHOM TNVINOM YpOBEHb
CUCTOJIMYECKOTO M JTUACTOJIUYECKOr0 apTepUaIbHOTO JAaBJICHHS B TECUEHUE CYTOK,
JTHEBHOM MEPHUOJ] U CUCTOJIMUECKOE HOYHOE JaBJICHUE CTaTUCTUUECKU 3HAUUMO HE

paznuyanuch (p>0,05) (tadmuma 12).

Tabmuma 12 — Tloka3zarenu «Harpy3ku [JaBICHHEM» apTepUaIbHOTO

JaBJICHUS B UCCIICAYCMBIX I'PYIIIIax

[Tokazarenmu | CnoptcMensl (n=147) KonTponbHas pi-2
I'pymma 1 (n=87) I'pynmna 2 (n=60) rpynma (n=58) g ;E

CpenHecyTO4HbIE TOKA3aTeIn

CAJl 12,5 (10,9;17,9) 83,4 (68,2;94,6) 17,2 (5,0;34,9) <0,001
>0,05
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<0,001

AT 14,0 (13,5;23,5) 74,2 (31,3;90,8) 20,0 (7,7;38.5) <0,001
>0,05
<0,001

CpenHeqHEBHOW ypOBEHD

CAJl 12,3 (11,5;22,5) 82,8 (69,1; 95.9) 12,5 (3,6;28,3) <0,001
>0,05
<0,001

TAJT 5,8 (3,6;26.5) 69,6 (21,7; 86,4) 9,5 (3,7;26,4) <0,001
>0,05
<0,001

CpenlHeHOYHOH ypOBEHb

CAZL 15,2 (8,0;26,5) 95,9 (74,1;100,0) 16,5 (12,9;45,8) <0,001
>0,05
<0,001

AT 40,2 (19,6:48,1) 86,8 (39,6;100,0) 29,0 (13,3;68,4) | <0,001
>0,05
<0,05

[Ipumeuanue: pi-2— JOCTOBEPHOCTD PA3IMUUNA MPHU CPABHEHUH TPYNHIbI | U TPyHIIbI
2; pi1-k — JOCTOBEPHOCTh DPa3jiW4yUii IPU CPABHEHUM TPYMNIbl | W KOHTPOJIbHOU
TPYIIbl;, P2k — JOCTOBEPHOCTb pa3IMUUM TMPU CPAaBHEHUU TPYINIbl 2 WU

KOHTPOJIBHOW TPYTIIIBI.

Y CHOpPTCMEHOB C HOPMAJIbHBIM YPOBHEM apTEpHUabHOTO JaBiIeHUs (TpyIina
1) mpeoOnanan. HOpMalbHBI YpPOBEHb CHIDIKEHUS apTepUabHOTO JAaBJICHHS B
HOuHOE BpeMs (qurnrep) u otmedeH y 33 (38,0%) cnopremenoB. [laronornyueckuit
MUPKaAHBIA Tpouiib B BUAE HEIOCTATOYHOTO CHWKCHHS apTEPHATBHOTO
naBieHus: (HoH-mummep) BeTpewancs y 28 (32,2%) cnopTcMeHOB, B BHIIE
YPE3MEPHOIrO CHIKEHUSI apTepUaIbHOTO JaBiieHust (oBep-aumnmep) —y 25 (28,7%),
HOYHAas TUIEPTEH3Us — y ojHoro cnoprcmena (1,1%).

Cpenu CHopTCMEHOB € MACKUPOBAaHHOM apTEpUAIBHOW TUIIEPTEH3UEN
(rpyrmra 2) HopMaJdbHBIM YPOBEHb CHUKEHUS apTEPUATIBLHOTO AABICHUS (IUIIEp) U
NATOJOTUYECKUM TUPKAAHBIA Tpoduih. B BUAE HEAOCTATOYHOTO CHUIKEHUS
apTepHaIbHOTO JaBICHUS (HOH-IUIMIEp) BCTPEYATUCH C OMHAKOBOW YacTOTOM IO
23 (38,3%) cnoprcmena. UpesaMepHOe CHUKEHHE apTepUaIbHOIO JaBieHus (OBeEp-
munnep) y 10 (16,7 %) cnopTrcMeHOB, MPU3HAKKM HOYHOM THMNEPTEH3UH (HAMT-

nuKep) oTMeudeHsl y 4 (6,7 %) cnopTcMeHOB.
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B  koHTponbHOW  rTpynme  mnpeoOnasano  HOPMAJIbHOE  CHU)KEHHE
apTepUaIbHOTO JaBiieHUsI B HOYHOEe BpeMs (aummep) — 33 (56,9 %) uenoseka,
HEJI0CTAaTOYHOE CHIKeHUE (HOH-auriep) otmevancs y 7 (12,1 %) nui, uype3mepHoe
camxenue (osep-aunmnep) — 18 (31,0 %), npu3HakoB HOYHOW TUNEPTEH3UU HE

oTMeueHo (Tabmuia 13).

Tabmuma 13 — [wupkamseii  npoduiab  apTEepPHAIBHOTO  TaBICHUS

UCCJIelyeMBbIX TPy

IToxa3zarenu [pymma 1 [pyrma 2 p1-2 KonTponbHas | pix P2k
nma

(n=87) (n=60) g’z 53)

Abe | % Abc % Abc %
Jurrep 33 38,0 |23 38,3 [ >0,05 33 56,9 |>0,05 |>0,05
Hon-nunmep 28 322 |23 38,3 [ >0,05 7 12,1 <0,01 | <0,05
Ogep-mummep | 25 28,7 10 16,7 | >0,05 18 31,0 | >0,05 |>0,05
Haiit-iukep 1 1,1 4 6.7 >0,05 0 0 >(0,05 | <0,05

[Ipumedanue: pi-2 - JOCTOBEPHOCTH Pa3IndMuil IPU CPABHEHUU TPyl |1 rpynmsl
2; p1-k — JOCTUTHYTBI YPOBEHb 3HAUMMOCTH PA3IUYUN IPU CPAaBHEHUHU TPy |
Y KOHTPOJIBHOM TPYMIIBL; P2-k — JOCTUTHYTHIM YPOBEHb 3HAYMMOCTHU PA3JIAYUAN [IPU

CpPaBHEHUU TPYNIbI 2 U KOHTPOJIBHOM IPYIIIbI.

IIpu cpaBHEHUHU UCCIEAYEMBIX TPYIIIT CHOPTCMEHOB C KOHTPOJIBHOW IPYIITION
BBISIBJICHO, YTO TATOJIOTHYECKUNA CYTOYHBIH MPO(UIIb Yalie BCTPEYaeTCsl B TPYIIe
CIOpTCMEHOB. Tak, HEMOCTAaTOYHOE CHMIKEHUE apTePUATILHOTO JIaBJICHUS B HOYHOE
BpeMsi (TUN HOH-;ummep) B 2,6 pa3a dalle 3aperducTpupoOBaHO B TpyIIIe
CIIOPTCMEHOB C HOPMaJIbHBIM YPOBHEM apTepUaIbHOTO AaBieHHs (Tpymma 1)
(p<0,01), u B 3,1 pa3a yalmie y CIOPTCMEHOB C MAacKHpPOBAaHHON apTepuaIbHOU
runepreH3ueit (rpymmoii 2) mo cpaBHeHHIO ¢ KoHTpoieM (p<0,05). IlpuszHaku
HOYHOM THUNEPTEH3WM OTMEUYCHBI TOJBKO B TpyINIax CIOpTCMEHOB. [Ipm »ToM,

CpaBHHTeHBHBIﬁ dHaJIN3 Y9aCTOT HOPMAJIBbHOI'O M IIATOJIOTHYCCKOI'O IHUPKAAHOI'O
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npoduist MeXTy rpynnoid 1 U 2 cTaTUCTUYECKH 3HAYUMBIX PA3IUYUi HE BBISBUI
(p>0,05).

Takum 00pa3oM, MacKUpOBaHHAsI apTepuajbHasi TUIEPTEH3Us OTMEUEHA Y
40,8% uccnenyeMbIx CHOPTCMEHOB.

BrisiBiIeHO, 4YTO HaJM4Me apTepUaIbHOW THUIIEPTEH3UM Y CIOPTCMEHOB
CBA3aHO CO CHOpPTUMBHOM KBaiuukanuend. Tak, cpeau CHOPTCMEHOB C
MaCKUPOBAHHOM apTepuaIbHOM runepreHsuei B 1,6 paza yaiie BCTpeyaroTCs Jula
¢ KBaJu(UKaIMel «MacTep CIopTa», YeM «KaHAUAAThl B MacTepa crnopra». CBs3u
apTepUAIbHON THIEPTEH3UN Y CIOPTCMEHOB C BUJIOM CIIOPTa HE OTMEUYECHO.

CyTOuHBIi ypOBEHb apTEpUAJIBHOIO JIABJIEHUS Yy CIOPTCMEHOB C
MAacCKMPOBaHHOM  apTEpUaIbHOM THUIIEPTEH3UEH COOTBETCTBOBAJI  KaTEropuu
CHUCTOJIOANACTOJIMYECKOM apTEepHAIBHOW TrunepreH3uu. Hapsany ¢ BbIcOKMMU
3HAUEHUSAMU CPEAHECYTOUYHBIX II0KAa3aTesied, B JAHHOW KaTeropuyu CHOPTCMEHOB
PETUCTPUPYIOTCS BBICOKHE 3HAYEHHMsSI MOKA3aTessl «HArpy3Ku aaBiieHMEM». Cpenu
CIIOPTCMEHOB, KaK C HOPMaJIbHBIM YPOBHEM apTepUaIbHOrO AaBieHus (rpynmna 1),
TaKk U C MaCKUpPOBaHHOM apTepuasbHOM runepreH3uen (rpymnmna 2), oTMeueHa

BBICOKAsA 94aCTOTA MAaTOJOrM4CCKOro HUpKaaHoro putMa apTepruajlbHOIro IaBJIICHUA.

3.2. CpaBHHUTEJbHbIH AaHAJU3 CYTOYHOIO YPOBHSl AapTEPHAJIBLHOIO
AABJICHUA Y CIIOPTCMEHOB ¢ MACKHPOBAHHOM apTEePUAJbHOM I'HNEPTEH3HEel B

3aBUCUMOCTH OT BO3pacrTra

JIisi OLlEHKM MoKazaresied CyTOYHOrO YPOBHSI apT€pUalibHOTO JAaBJICHUS B
3aBUCUMOCTH OT BO3pacTa Bce oQcjieayeMble OblIA pacTpeiesieHbl Ha CISAYIOIne
BOo3pacTHble rpynmsl: 18-20 ner, 21-25 ner, 26-30 ner. Beigenenne BO3pacTHOU
rpynnel 18-20 et 0OyclIOBIEHO TeM, YTO JAHHBIM TMEPUON XapaKTepU3yeTCs
OypHBIM (U3UYECKUM PaA3BUTHEM, M3MEHUHUBOCTHIO MHOTHX (PU3HOJIOTHMUECKUX
moKasarejeil, a TakkKe aKTUBHBIM  CTAaHOBICHHEM  «(DH3MOIOTHYECKOTO
CIOPTUBHOTO cepiaua». B pambHeimem, ¢ (GOpMHUPOBAaHMEM OCHOBHBIX

(1)I/ISI/IOJIOI‘I/IIIGCKI/IX HOPM pa3BUTHUA, MHOT'HC IMOKA3aTCJINM CTAHOBATCA OTHOCHUTECIIBHO
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CTaOUIBHBIMM, YTO TO3BOJSIET pa3feNuTh BO3pAacTHBIE Tpynmbsl ¢ Oonee
JUTUTEITLHBIM UHTEPBAJIOM (5 JIeT).

Cpenu CIOPTCMEHOB C HOPMAJIBHBIM YpPOBHEM apTEPHAIBLHOTO JIaBICHUS
(rpynna 1) Bo3pacTHOI cocTaB onpeaesuics cienyomum oopazom: 18-20 ner — 44
(50,6%) cmopremena, 21-25 mer — 27 (31%) u 26-30 ner — 16 (18,4%)
cnoprcMeHoB. C MacKUpOBaHHOW aprepuanbHOM rumepreHsuen (rpymma 2) B
Bo3pacTtHoU Kareropuun 18-20 nmer — 22 (36,7%) cnoprcmena, 21-25 nmer — 22
(36,7%) u 26-30 ner — 16 (26,6%) cnopTcMeHOB. B KOHTpOJIBHOW TpyIilie B
kareropuu 18-20 ner — 23 (39,7%) yuactHuka, 21-25 ner — 18 (31,0%) u 26-30
aet — 17 (29,3%) yuactHukoB (Tabnuia 14).

Tabnuna 14 — Bo3pacTHO# cOCTaB UCCAETyEMBIX TPy

[Tokazarenu Tpynma 2 pi1-2 KontponbHas | pix p2-x
I'pynna 1 (n=87) 60 rpymnma
(n=60) (n=58)
abc % abc % abc %
18-20 ner 44 50,6 22 36,7 | >0,05 |23 39,7 | >0,05 | >0,05
21-25 ner 27 31,0 22 36,7 | >0,05 | 18 31,0 | >0,05 |>0,05
26-30 ner 16 18,4 16 26,6 |>0,05 |17 29,3 >0,05 | >0,05

[Ipumeuanue: pi-2— JOCTOBEPHOCTD PA3IMUUNA MPU CPABHEHUH TPYNIbI | U TPyHIIbI
2; pi1-k — JOCTOBEPHOCTh DPa3jiWyUii NPU CPABHEHUM TPYMNIbl | W KOHTPOJIBHOU
TPYIIbl;, P2k — JOCTOBEPHOCTb pa3IMUUM TMPU CPAaBHEHUU TPYINIbl 2 WU

KOHTPOJIBHOW TPYTIIIBI.

[Ipn mapHOM CpaBHEHHWH HUCCIIEIYyEMBIX BO3PACTHBIX KaTeTOPUN TOKa3aHo,
YTO CPEAHCCYTOYHBIH M  CPEOHCAHCBHNW  ypOBEHb  CHCTOJIMYECKOTO M
JTMACTOJIMYECKOTO apTEePUATBPHOTO JaBIICHUS Y CIOPTCMEHOB C MAaCKHPOBAHHOU
apTepuaIbHOM TUIIEPTEH3MEW CTaTUCTUYECKHU 3HAaUMMO He paznudaics (p>0,05).

CHCTOIMYECKUE W JUACTOJIUYCCKOC apTepHabHOC JABJICHHEC B TCYCHHE

CYTOK B rpynne l, 2 u KOHTpOJIBHOM TpymlIe COCTaBUIIO COOTBETCTBEHHO: 144.9

(139,6;152,1) mm.pt.cT. 1 85,8 (80,0;94,8) mm.pt.CcT., 144,6 (139,5;150,2) MM.pT.CT.
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u 82,6 (75,5;95,3) mm.pr.ct., 147,2 (139,5;154,0) mm.pT.cT. 1 89,2 (83,1;104,0)
MM.T.CT.

B pueHol mepuon —.152,6 (145,5;159,1) mm.pr.cT. m 92,0 (84,5;101,3)
MM.pT.CT., 146,6 (139,4;155) mm.pr.cT. 1 88,9 (79,9;100,0), 149,9 (145,0;159,2)
MM.pT.cT. 1 95,0 (87,4;108,1) MM.pT.CT.

B nouno#t mepuon — 132,2 (127,7;140,3) mm.pt.cT. u 77,0 (70,9;83,0)
MM.pT.cT., 130,2 (119,2:138,3) mm.pT.cT. 1 72,3 (65,3; 82,7) mm.pr.cT., 1391
(134,3;145,9) mm.pt.cT. 1 78,5 (75,0;95,6) MM.pT.CT.

[Toxazarenu  «Harpy3kd  JaBICHHEM» [0  CHCTOJIMYECKOMY M
JTMACTOJIMYECKOMY apTepuaibHOMY JAaBJICHWIO B TEUYEHHE CYTOK B rpymnme 1,2,
KOHTPOJBHOW TPYIIEe COCTaBUIM cOOTBeTCTBeHHO: 85,1 (73,3;92,0) MM.pT.CT. U
68,1 (38,7;86,9) mm.pt.ct., 73,1 (58,0;90,8) Mmm.pT.cT. 1 50,0 (14,4;86,9) Mm.pT.CT.,
88,5 (79,2;96,3) mm.pt.cT. 1 78,1 (54,0;98,0) MM.pT.CT.

B nueBnoit nepuon — 83,2 (71,3;95,9) Mm.pt.cT. 1 62,7 (23,0;84,9) Mmm.pT.CT.,
77,2 (40,9;91,7) mm.pt.cT. 1 42,3 (36,6;85,5) MMm.pT.CT., 83,5 (79,9;97,3) MM.pT.CT. U
73,7 (35,5;97,2) Mmm.pT.CT.

B nounoit nepuon — 94,6 (76,4;99,8) mm.pr.ct., u 83,0(48,7;93,7) MM.pT.CT.,
87,2 (40,2;97,9) mm.pT.CcT. 1 54,7 (26,6;92,0) . MM.pT.CT., 96,5 (90,6;100,0) MM.pT.CT.
u 100,0 (86,5;100,0) Mmm.pr.cT. (Tabnuia 15).

Tabnuma 15 — CpenHecyTouHble MOKa3aTrelyd apTepUaIbHOTO JABICHUS Y
CIIOPTCMEHOB €  MAaCKUPOBAaHHOW  ApTEPUAIBHOM  TUIIEPTEH3UEH  Pa3HBIX

BO3PACTHBIX KaTeropuii (MM pT. CT.)

ITokazarenu Bo3pactHbie rpynmbl P
1-2
18-20 net (n=22) 21-25 ner (n=22) 26-30 ner P13
(n=16) P23

CpenHecyToUHbIE IOKA3aTeIU

Cpemune | CAJ] | 144,9 (139,6;152,1) | 144,6 (139,5;150,2) | 147,2 (139,5;154,0) | >0,05
TAZL | 85,8 (80,0;94,8) 82,6 (75,5:95,3) | 89,2 (83,1;104,0)

Harpyska | CAJl | 85,1 (73,3:92,0) 73,1 (58,0;90,8) | 88,5 (79,2:96,3)
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nanennem | IAJL | 68,1 (38,7;86,9) 50,0 (14,4;86,9) | 78,1 (54,0;98.0)

CpenHeHeBHOM YpOBEHb

Cpemtme | CAJl | 152,6 (145,5;159,1) | 146,6 (139,4;155) | 149,9 (145,0;159,2) | >0,05
JTAJL |92,0(84,5;101,3) | 88,9(79,9;100,0) | 95,0 (87,4;108,1)

Harpyska | CAZ | 83,2(71,3;95.9) 77,2 (40,9;91,7) 83,5 (79,9;97.3)
nasnenneM | IAJL | 62,7 (23,0;84,9) 423 (36,6;85,5) | 73,7 (35,5;97.2)

CpenHeHOUHOH ypOBEHb

Cpemmme | CAJl | 132,2(127,7;140,3) | 130,2 (119,2;138,3) | 139,1 (134,3;145,9) | >0,05
<0,05
<0,05

TALL | 77,0 (70,9;83,0) 72,3(65,3;82,7) | 78,5(75,0;95,6) | >0,05
<0,05
<0,05

Harpyska | CAL | 94,6 (76,4;99,8) 87,2 (40,2;97,9) 96,5 (90,6;100,0) >0,05
>0,05
>0,05

JaBJICHUEM

TAJTL | 83,0 (48,7;93,7) 54,7 (26,6;92,0) 100,0 (86,5;100,0) | >0,05
>0,05
>0,05

[Ipumeuanue: pi-2 — JOCTOBEPHOCTh PA3JIMUMK IPU CPABHEHUU KATETOPXL BO3PACT
18-20 u 21-25 ner; pi1-3 — AOCTOBEPHOCTh PA3JWYUN NPU CPABHEHUU KATErOpPUI
Bo3pacT 18-20 — 26-30 m;er; p2-3 — JOCTOBEPHOCTh PA3JIMUUM MPU CPAaBHEHUH

Kareropuid Bo3pact 21-25 u 26-30 ner.

CraTucTUYeCKUl aHaau3 HE BBIIBUJ JIOCTOBEPHO 3HAYUMBIX Pa3IU4HM
CPEIHECYTOYHOTO M CPEAHEIHEBHOIO . YPOBHEM  CHUCTOJIMYECKOIO U
JIMACTOJIMYECKOr0 apTEepPUaIbHOIO JIaBJIEHUS Y CIOPTCMEHOB C MACKMPOBAHHOM
apTepUaIbHON TUIepTEeH3UEN pa3HbIX BO3pacTHbIX Kateropuit (p>0,05). B HouHoe
BpeMsi HauOoJiee BBICOKME 3HAYECHHS] CHUCTOJIMYECKOTO M JAHACTOJIMYECKOTO
apTEpPUAIBHOTO JIABJIEHHUS] OTMEUYEHBI CPEAU CIIOPTCMEHOB BO3PACTHOM Ipynmsl 26-
30 5er mo CpaBHEHHIO CO crmopTcMeHamu B Bo3pacte 18-20 smer m 21-25 ner
(p<0,05).

[lokazarenu Harpyzxku JaBJI€HUEM CHUCTOJMYECKOTO M JIMACTOJINYECKOTO
apTepUAIbHOTO JIaBJIIEHUSI y CIHOPTCMEHOB C MAacCKHMPOBAHHOW apTepuajbHON
TUTIEPTEH3UEN pa3HBIX BO3PACTHBIX KATETOPUM CTAaTUCTUUECKA 3HAYUMO HE

paznuuanucs (p>0,05).
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CpaBHUTENBHBIN aHANU3 LUUPKATHOrO MNpouis apTepUaIbHOIO JABIICHUS
MoKasajl, 4To B BO3pacTHOW kareropuu 18-20 neT mpeobiamano HOpPMalbHOE
CHMKCHHE apTepHalbHOTO JaBJEHUsI B HOYHOE BpeMms (aummep) y 15 (68,3%)
CIIOPTCMEHOB, HEIOCTATOYHOE CHIDKeHue (HoH-aumnmep) — y S5 (22,7%),
Ype3MEepHOE CHIDKeHHE (OoBep-aumiep) y oaHoro (4,5%), HOouHasi TUNEPTEH3US
(HaliT-ukep) — y ojiHOrO crnoprcMena (4,5%).

B Bo3pacTtHO# kTeropuu 21-25 neT cyTouHbIi npoduiIs TUTMA AUIMIEpP ObUT
BbIsiBIIEH Y 12 (54,5%), Hon-nuniniep — y 6 (27,3%), osep-gunmep —y 2 (9,1%) u
HauT-niukep —y 2 (9,1%) cnoprcMeHoB.

B Bo3pactHoit kateropuu 26-30 net y 8 (50,0%) copTrcmMeHOB mpeobiagan
TUI CYTOYHOTO TPOQHUISI, XapaKTEPU3YIOIIHICS HEIOCTATOYHBIM CHUKCHHUEM
apTepUAIbHOTO JIaBJICHUSI B HOYHOE Bpemsi (HOH-aunmep), y 6 (37,4%) ormeueH
TUT-AUMNEP, [0 OJHOMY CIIOPTCMEHY HWMEIM THUIl CYTOYHOTrO mpoduis,
COOTBETCTBYIOUIMN OBEp-AUNINEPY M HAUT-MHUKEpPYy, COOTBETCTBEHHO (6,3%)
(Tabnuua 16).

HecmoTpss Ha HEKOTOpble pa3ivyys THUIOB CYTOYHOTO  MPOQUIIS
apTepuajbHOrO JaBJIEHHUS y CIOPTCMEHOB pa3HbIX BO3PACTHBIX KaTeropui,
CTAaTHUCTHYECKN 3HAYMMBIX pa3Iinuuii HaMHu HE BbIsBIEHO (p>0,05). DTOT dakT He
JaeT BO3MOXHOCTH TIPOBECTH YETKYH CBS3b HAJIMYUS MAaCKHUPOBAaHHOU

apTepuaIbHON r'MIIEPTEH3UN Y CIIOPTCMEHOB C BO3PACTOM.

Tabmuma 16 — [Hupkaguelii npopuiab apTepUANbHOIO JaBICHUS Y
CIIOPTCMEHOB €  MAaCKUPOBAaHHOW  ApTEPUAIBHOM  TUIIEPTEH3UEH  Pa3HBIX

BO3pPACTHBIX KaTCFOpI/If/’I

ITokazarenu Bo3pactHble rpynmbl pi-2

18-20 ser (n=22) | 21-25 ner (n=22) | 26-30 et (n=16) E”

2-3

aoc % abc % abc %

>0,05
Jurmep 15 68,3 12 54,5 6 37,4 >0,05
>0,05
>0,05

Hon- 22 2 ’
OH-AUNIIEP 5 ,7 6 7,3 8 50,0 ~0.05
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>0,05

>0,05
Ogep-aunmep 1 4,5 2 9,1 1 6.3 >0,05
>0,05

>0,05
Haiit-iukep 1 4.5 2 9,1 1 6.3 >0,05
>0,05

[Ipumeuanue: pi-2 — JOCTOBEPHOCTh Pa3JIMYUil IPU CPAaBHEHUU KaTeropuil Bo3pact
18-20 u 21-25 net; pi-3 — AOCTOBEPHOCTh PA3IMYMK MPU CPABHEHHHM KaTEropui
Bo3pacT 18-20 — 26-30 jer; p2-3 — JOCTOBEPHOCTb PA3IUUUM TMPU CPaBHEHUHU

Kareropui Bo3pact 21-25 u 26-30 ner.

Takum o00OpazoMm, y CIOPTCMEHOB C MAaCKHUPOBAaHHOW apTepUaIbHOU
TUIIEPTEH3WEN B  BO3pacTHOM  Kareropum 26-30 JIeT 3aperucTpUpoOBaHO
CTaTUCTUYECKHM  3HAYMMO  BBICOKME _TOKa3aTeJd, CHUCTOJIMYECKOTO U
JNACTOJIMYECKOTO apTEPUAJIbHOIO JABJICHUS B HOYHOE BpEMsi, IO CPABHEHUIO CO
cioprcmeHamu  18-20 u 21-25 ner (p>0,05). 3HauMMBIX pa3Idyuuil YaCTOTHI
HOPMAaJbLHOTO ¥ TIATOJIOTHYECKOTO IHUPKATHOTO Tpoduis B 3aBHCHMOCTH OT

BO3pacCTa HC BLIABIICHO.

3.3. Tloka3areJu CYTOYHOIO YPOBHSI apTEPHAJIbHOIO [aBJEHUS Y
CIIOPTCMEHOB ¢  MACKHPOBAHHOM  aprepHajbHOM  IMIEpTEeH3Hedl B
3aBHCMMOCTH OT HAINPABJICHHOCTH TPEHUPOBOYHOM JeATEJbHOCTH (BHAA

CIopTAa)

Jlns  Oojee ACTadbHOTO aHajiW3a CIOPTCMEHBI C  MAacCKHPOBAaHHOM
apTepUaIbHON TUNIEPTEH3UEH B 3aBUCHMOCTH OT HaIlPaBJIEHHOCTH TPEHUPOBOUYHOM
NeATeNbHOCTH (Buaa cropta) (comtacHo ONMMIUMCKONW KilacCcU(UKalMU BUJIOB
criopta) ObUM pa3jesieHbl Ha 2 kareropuu: 1 — equHOOOpCTBa (BOJIbHAST GOpbOa,
OOKC, TXEKBOHJIO, KUKOOKCHHT, n=45) W 2 — IuKJInYecKkue (Jerkas arieTHKa,

JBDKHBIE TOHKH, n=15).
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Y  CHOPTCMEHOB-€AMHOOOPIIEB  CHCTONMYECKOE H  JAHACTOINYECKOE
apTepualibHOE JIaBJICHUE B TeueHue cyTok coctaBwio 144,9 (139,7;150,3) MM pT.
ct. u 87,1 (79,8;95,1) MM pt. cT., B 1HeBHOE Bhemst 150,2 (144,7;156,9) MM pT. CT. 1
93,3 (84,1;100,6) mm pT. cT., B HOuHOE Bpems 133,8 (126,5;142,3) mm pt. cT. u 77,4
(70,0;84,0) MM pT. CT.

Y CHOpTCMEHOB LMKIWYECKMX BHUJIOB CIIOpTa B TeyeHue cytok — 150,0
(139,1;155,7) mm pt. cT.; 1 89,2 (80,0;97,6) MM pT. CT., B IHEBHOE BpeMs, 155,8
(139,6;159,5) mm pr. ct. u 96,8 (84,0;103,0) MM pT,.CT., B HOUHOE Bpems — 134,5
(124,9;141,1) mm px, cT. U 74,8 (69,8;84,2) MM PT. CT.

[lokazarenu  «Harpy3kd  JaBICHHEM» . 1O  CHCTOJIMYECKOMY  H
JIMACTOINYECKOMY —apTEepHalbHOMY JaBJICHHUIO B KaTErOpUH CIIOPTCMEHOB-
eIMHOOOPIIEB B TEYCHHE CYTOK COCTaBWIM COOTBeTCTBeHHO: 83,0 (69,4;92,6)
MM.pT.cT,. 1 75,1 (32,0;85,7) Mm.pT.cT., B aAHeBHOe_Rpems — 82,6 (Z1.8;94,1)
MM.PT.CT. 1 69,3 (22,0;84,0) MmM.pT.CT., B HOuHOE Bpems — 94,0 (73,4;99,2) MM.pT.CT.
u 87,1 (41,7;97,2) mMmpnr.ct. B Kareropuu CIOPTCMEHOB IMKIMYECKUX BHUJIOB
criopra B TedeHue cytok — 90,1 (58,1;96,7) mm.pT.cT. 1 69,0 (23,1;94,5) Mm.pT.CT.,
B gHeBHOe Bpemsi — 86,1 (41,3;96,4) mm.pT.cT. u 74,6 (21,2;92,1) MM.pT.CT.. B
HO4YHOEe Bpems .= 99,6 (77,1;100,0) mm.pr.ct. u 78,5 (35,8;100,0) mMm.pt.cT.,
COOTBETCTBEHHO (Tabmuna 17)

HecMoTpss Ha TO, 4TO cpeand CIOPTCMEHOB IUKIMYECKUX BHJIOB CIIOpTa
OTMEYEHBI BBICOKME 3HAYEHUS CYTOYHOTO, CPEAHEIHEBHOTO M CPEIHEHOYHOTO
apTepuaIbHOTO JABJICHUS, IPOBEACHHBIA CTAaTUCTUYECKUH aHalu3 3HAYUMBIX
pa3IMuMil  CPEIHHUX II0KA3aTeled W 3HAYECHUW «HArpy3KW JaBICHUEM» Yy

CIIOPTCMEHOB Pa3HbIX BUJIOB criopTa He BbIsiBHII (p>0,05).

Tabmuma 17 — Cpennue mokazaTelid W 3HAUCHUS «HATPY3KH JaBICHHEM)
CyTOYHOI'O YpPOBHS apTE€PUAJIbHOIO JABJIICHUS y CIOPTCMEHOB C MAaCKUPOBAHHOMU

apTepUaIbHON rUnepTeH3uel B 3aBUCUMOCTH OT BU/JIa CIIOPTa (MM PT.CT.)

Iloka3zarenu Bunel ciopra

Eanno6opcTBa (n=45) ‘ Huknuyeckue (n=15)
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CpenHecyTOuHbIE YPOBEHb

Cpennue CAL 144,9 (139,7;150,3) 150,0 (139,1;155,7) >0,05
JAI 87,1 (79,8 95,1) 89,2 (80,0;97,6) >0,05

Harpyska CAI 83,0 (69,4;92,6) 90,1 (58,1;96,7) >0,05

AAaBJIICHUEM JAI 75,1 (32,0;85,7) 69,0 (23,1;94,5) >0,05

CpelHeTHEBHON YPOBEHb

Cpennue CAL 150,2 (144,7;156,9) 155,8 (139,6;159,5) >0,05
JAI 93,3 (84,1;100,6) 96,8 (84,0;103,0) >0,05

Harpyska CAI 82,6 (71,8;94,1) 86,1 (41,3;96.,4) >0,05

AaBJICHUEM JAN 69,3 (22,0;84,0) 74,6 (21,2;92,1) >0,05

CpenHeHOoYHOU YpOBEHb

Cpennue CAI 133,8 (126,5;142,3) 134,5 (124,9;141,1) >0,05
JAI 77,4 (70,0;84,0) 74,8 (69,8;84,2) >0,05

Harpyska CAZ 94,0 (73,4;99,2) 99,6 (77,1;100,0) >0,05

AAaBJIICHUEM JAI 87,1 (41,7;97,2) 78,5 (35,8;100,0) >0,05

[Ipumeuanue: p — JOCTOBEPHOCTh Pa3IUYUil MEXIYy CIIOPTCMEHAMH €IMHOOOPCTB
Y UKJINYECKUX BUIOB CIIOPTA.

AHalM3 1UKAaIHOTO TpoQuias TMOoKazajl, 4YTO CpeId CIOPTCMEHOB,
3aHUMAIONIUXCA €AMHOOOPCTBAMHM, TIpeolianan MaTOJIOTHYCCKUN  ITUPKaTHBINA
npouiib B BUJIE€ HEIOCTATOYHOTO CHIDKEHUS apTepUAIbHOTO JaBIICHUS B HOYHOE
BpeMsi (HOH-mummep) u otMmedeH y 22 (48,9%) cnopremenoB, y 16 (35,6%)
BCTPEYAJIOCh HOpPMaJbHOE CHIDKeHHE JaBieHust (aunmep), y 6 (13,3%) —
Ype3MEpHOE CHIDKEHHE (OBEp-IMIINEp) U Yy OJIHOTO CIOPTCMEHAa — TMpHU3HAKU
HOYHOU rurnepreH3uu (Haut-nukep) (2,2%). Y COpTCMEHOB HUKINYECKUX BUJIOB
cropta Tpeobiiaal HOPMaIbHBIA IUpPKaAHBIA Tpoduiis (aumnmep) — 7 (46,7%)
CIIOPTCMEHOB, y onaHoro (6,6%) cHopTCMEeHa —HEIOCTaTOYHOE CHUXKEHUE
apTepUaIbHOTO JIaBJICHUs] B HOYHOE BpeMmsa (HoH-aumnmep), y 4 (26,7%)
ype3mepHoe cHkeHue u'y 3 (20,0%) — Hounas runepren3us (Tabnuma 18).

CpaBHUTENBHBIA  aHAIW3 IOKAa3all, YTO HEAOCTAaTOYHOE CHUKEHUE
apTepHaIbHOTO JIaBJICHHs] B HOYHOE Bpems B 7,3 paza (p<0,05) yamie BcTpeyanoch
y CIOPTCMEHOB, 3aHUMAIONIMXCA €IUHOOOpPCTBaMU, a TMPU3HAKK HOYHOMU
TUIEPTEeH3UU BeTpeyasuch B 9 pasz (p<0,05) yamie y cnopTCMEHOB IUKIMYECKHX

BHJIOB CIIOPTA.
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Tabmuma 18 — [upkagselii npopuiab apTEpUATBHOIO JaBICHUS Y
CIIOPTCMEHOB C MAaCKMPOBAaHHOW apTEpUAIbHON THUIIEPTEH3UEN B 3aBUCHUMOCTH OT

BUJIa CIIOPTa

ITokazarenu Bunel ciopra p
EnunoGopctBa (n=45) Huxnmraeckue (n=15)
abc % aoc %
Hunmep 16 35,6 7 46,7 >0,05
Hon-punnep 22 48,9 1 6,6 <0,05
OBep-aunnep 6 13,3 4 26,7 >0,05
Haiit-iukep 1 2,2 3 20,0 <0,05

[Ipumeuanue: p — JOCTOBEPHOCTh PA3IUUYMA MEXKIY CIIOPTCMEHAMH eIMHOOOPCTB

N DUKIIMYCCKUX BUIOB CIIOPTA.

Takum  o0Opa3oMm,  CpaBHUTENIBHBIA  aHAJIU3  CYTOYHOTO = yPOBHS
CUCTOJIMYECKOTO M JMACTOJIMYECKOTO apTepUalibHOTO JaBICHHUS, a TakKxke
noKazaTesliell Harpy3kd JaBJICHUEM Yy CIOPTCMEHOB C  MAaCKHPOBAaHHOMU
apTepUAIbHON TUIMEPTEH3UE B 3aBUCUMOCTH OT BHJA CIOpPTa HE BBISBUI
CTAaTUCTUYECKH 3HAUUMBIX Pa3JInuUi y CIOPTCMEHOB €IMHOOOPCTB M ITUKIMYECKUX
BUIOB crmopta. HecMoTpst Ha 3T0, OBUIO OTMEYEHO, YTO Y CIOPTCMEHOB,
3aHUMAIONIUXCA €IMHOOOPCTBAMHU IMATOJOTUYECKUI THUI HUPKATHOTO Mpoduis B
BUJIE HEJOCTATOYHOTO CHUXEHUS apTepUAIIbHOTO [aBJICHHS B HOYHOE BpeMs
BCTpeyasics B 7,3 pasa yaille, 4eM y CHOPTCMEHOB LMKIWYECKUX BUJIOB CIIOpPTA
(p<0,05). Ilpu3Haku HOYHOW THUMNEPTEH3UH BCTpeyaIUCh B 9 pa3 wame y
CIIOPTCMEHOB LMKJIWYECKuX BUIoB crnopra (p<0,05), 1o CpaBHEHUIO CO

CIIOPTCMEHAMHU-EMHOOOPIIAMH.

3.4. (DYyHKUUOHAJbHbIC Ppe3epBbl CEPACYHO-COCYIUCTON CHCTEMbI Y
CIIOPTCMEHOB ¢ MACKHPOBAHHOM  apTepUAJILHOM  TIMIEPTEH3Herd |

HOPMAJIBHBIM YPOBHEM apTEPHUAIBHOIO 1aBJICHUA

AHanu3 mokazareneid nmpoObl ¢ (U3MYECKOW Harpy3Kod BBISBHI, YTO Y

CIIOPTCMEHOB C MAacKHPOBAaHHOW apTepHalbHOW TruIepTeH3uer (rpynma 2) u ¢
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HOPMAJIbHBIM YPOBHEM apTepHaIbHOTO AaBieHus (rpymma 1) Obuta oTMeueHa
OJIMHAKOBO BBICOKAsI TOJIEPAHTHOCTh K (u3MUecKor Harpyske. Bo Bcex rpymmax
CIIOPTCMEHOB HAOJOAAJICsl YPOBEHb - BBIIIE CpenHero oOmel ¢Gu3nueckon
paborocnocodnoctu (ODP).

B rpynme 1 aGcomtoTHbIN TOKa3aTenb (PU3NYECKON pabOTOCIIOCOOHOCTH
cocrasun 1309,2 (1115,3;1525,9) krm/mun, B rpynme 2 — 1396,0 (1228,5;1525,2)
krm/MuH (p>0,05). OTHOCHTENFHO MacChl Tella CIOPTCMEHOB 3HAYeHWE O0OIen
dbuzudeckort paborocnocobHocTn B Tpymme 1 cocraswio 19,5 (16,5;22,3)
krM/mMuH/KT, B rpynmne 2 — 20,0 (18,1;22,4) krm/mMus/kr (p>0,05) (tabnuua 19).

Maxkcumansaoe morpebnenne kuciopoga (MIIK) B rpymnme 1 cocraBuiio
3480,8 (3197,4;3815,8) n/mun, B rpynmne 2 — 3620,0 (3279,3;3855,7) n/mun
(p>0,05). OTHOCUTENBHO MacChl TeJa CHOPTCMEHOB 3HAYEHHWE MAaKCHUMAaJIbHOIO
notpebiieHust kuciopoaa B rpymnmne 1 cocraBmiio 53,9 (45,5;56,6) miu/Mun/kr, B
rpymme 2 — 55,0 (48,7;56,7) mu/mun/kr (p>0,05). OObeMbI BBITIOJIHEHHOW paOOThI
(OBP) B rpymme 1 cocraumm 8500,0 (7000,0;9500,0) krm/muH, B Tpynme 2 —
8000,0 (7000,0; 9500,0) xrm (p>0,05).

B mokoe B o0eux rpymmax oOTMEYEHAa HHU3KAas YacTOTa CEpIACUHBIX
cokpamiennit (HCC): rpymma 1 — 67,0 (55,0;82,0) yn/mun, rpynma 2 — 66,0
(62,0;75,0) yn/mun, (p>005). 3HaueHUsT CUCTOJUYECKOTO U JIMACTOIUYECKOTO
apTepuaIbLHOTO JABJICHUS OBUTH B Mpeaesiax pedepeHCHBIX 3HAUCHUA U COCTABIIIN
— cucToamdeckoe aprepuanbHoe maaBineHue — 120,0 (110,0;120,0), qruactonuueckoe
— 80 (70,0;80,0) (p>0,05) B 006eux rpynmnax uccjiaeaoBaHus. 3HAUCHHUE MOKa3aTels
nBorHoro npoussenenus ([I1) B uccinemyeMbix rpynmnax 3Ha4UMO HE OTIMYAIICS U
cocrapun B rpynne 1 m 2 — 82,0 (76,2;91,2) ye. u 84,0 (72,0;93,6) y.e.,

cootBeTcTBEHHO (p>0,05).

Tabnuma 19 — [lokazarenu paboTOCIOCOOHOCTH B UCCIIEYEMbIX TPyIIIax

[Tokazarenu I'pynma 1 (n=87) I'pymma 2 (n=60) p
O®P, abc, krM/MUH 1309,2 (1115,3;1525,9) 1396,0 (1228,5;1525,2) >0,05
O®P, otH, krm/Mub/kr | 19,5 (16,5;22,3) 20,0 (18,1;22,4) >(,05
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MIIK, abc, Mma/MuH 3480,8 (3197,4;3815,8) 3620,0 (3279,3;3855.7) >0,05
MIIK, otH, mi/mun/kr | 53,9 (45,5;56,6) 55,0 (48,7;56,7) >(,05
OBP, xrM/MuH 8500,0 (7000,0;9500,0) 8000,0 (7000,0;9500,0) >0,05

[Iprmeuanue: p — HOCTOBEPHOCTH PA3IMYUM IIPU CpaBHEHUM rpynn | u 2.

Bo Bpems Harpyszounoro tectupoBanusi PWC170 BbIsiBIeHO, UTO B rpynie 2
PETUCTPUPOBATUCH BBICOKME 3HAYEHUSI YAaCTOThl CEPACYHBIX COKpalIeHUU W
JIBOMTHOTO TPOM3BEJCHUS, YeM B Tpymme 1: yacToTa CEeplIeYHBIX COKpaIEeHUN
cocrapmia 168,0 (164,0;175,0) yn/mun u 152,0 (150,0;162,0) yn/mun (p<0,05),
nBorHoe mnpousBenenue — 304,2 (282,2;340,0) ye. u 290 (272,4;314,0) y.e.
(p<0,05).

3HaYeHUs1 CUCTOJIMYECKOTO U TUACTOINYECKOT0 apTepUaIbHOIO IaBJIECHUS Ha
BBICOTE HAarpy3ku B rpymmax | u 2 3HauuMQ He pasznuyainuchk (p>0,05) u
cootBeTcTBeHHO coctaBuiau 200,0 (180,0;210,0) mm pt. cT. u 80,0 (72,5;80,0) MM
pT. cT. 1 200,0 (180,0;220,0) mM pT. cT. 1 80,0 (70,0;90,0) Mmm pt. cT. (Tabnuia 20).

AHaM3 MHTETPAIbHBIX MMOKa3arelei, HyHKIIMOHATBHBIX PE3EPBOB CEPACUYHO-
COCYIUCTOM CHCTEMBbI IMOKa3ajl, u4T0 3HadeHuss wuHoTpornHoro (UP) _u
XPOHOTPOMHOTO pe3epBoB (XP) ObLIM CTATUCTUYECKU 3HAYUMO BBIIIE B TpyIIe 2
M0 CpaBHEHHUIO co rpymnmnoi 1: mHOTpQWHBINM pe3epB coctaBua 80,0 (70,0;90,0)
MM.pT.cT. 1 67,5 (60,0;80,0) mm.pT.cT. (p<0,001), xXpoHOTpOTHEIN pe3epB — 96,0
(79,0;105,0) yn/mun u 88,5 (78,2;96,0) yn/mun (p<0,05).

Tabmuma 20 — Ilokazarenu dYacTOThl CEPACYHBIX COKpAIICHHWH _ U
apTepUAIbHOTO JaBJEHUS JO0 M TMoche MNpoObl ¢ (Qu3nUeckol Harpy3kou B

UCCIIEAYEMBIX TPyIIIax

[Tokazarenu I'pynmna 1 (n=87) I'pynmna 2 (n=60) p
YCC ucx, yn/mux 67,0 (55,0;82,0) 66,0 (62,0;75,0) >0,05
YCC makc, yn/MuH 152,0 (150,0;162,0) 168,0 (164,0;175,0) <0,05
AJl B nokoe, CALQ 120,0 (110,0;120,0) 120,0 (110,0;120,0) >0,05
JAI 80 (70,0;80,0) 80 (70,0;80,0) >0,05
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AJI maxc, CAZL | 200,0 (180,0;210,0) 200,0 (180,0;220,0) >0,05

TALL | 80,0 (72,5:80,0) 80,0 (70,0;90,0) >0,05
JUT ucx, y.e. 82,0 (76,2;91,2) 84,0 (72,0;93,6) >0,05
JUT maxc, y.e. 290 (272,4;314,0) 304,2 (282,2;340,0) <0,05

[Iprmeuanue: p — AOCTOBEPHOCTD PA3IN4YUM IIPU CpaBHEHUH Tpynn | u 2.

CpaBHenue kodddunreHTa pacxogoBaHus pesepBoB Muokapaa (KPPM) u
uHJeKca sHepreTrueckux 3arpar (M1D3) B AByX rpynmax HCCIEIOBaHUS TaKKe
BBISIBUJIO HEKOTOphIE OcoOeHHOCTH. B rpymme 2 Habmiomanuch 0ojiee BBICOKHE
3HAQUEHMS] DHEPreTUUYECKUX 3aTpar MUOKapja Tpu (Pu3ndeckoil paboTe, yeM B
rpynne 1. Koaddunment pacxomoBanusi pe3epBOB MHOKap/a COCTABHII B TPyIIe 2
ul—42 (3,6;49) ye. u 3,5 (3,2;4,1) y.e., coorBerctBeHHo (p<0,001), unmekc
sHepreTudeckux 3arpar — 18,5 (15,5;21,1) ye. u 16,0 (12,6;19,3) vy.e,,
cootBeTcTBeHHO (p<0,01) (Tabmuma 21).

B rpynme 1 HOpMOTOHWYEKHI THIT PEaKIIK HA JTO3UPOBAHHYIO (PU3UUECKYIO

Harpy3ky Bcrpeuancs y 78 (89,7%) cnopTcMeHOB, THIIEPTOHMYECKUH THI — y 6

(6,9%), runoronmyeckud — y 3 (3,4%), [OUCTOHMYECKOTO THUIIA HE
3apETUCTPUPOBAHO.
Tabnuma 21 — HWHTrerpanbHble Moka3arenau (yHKIHOHAIbHBIX PE3EPBOB B

UCCIIEIyEMBIX IPYIIIax

[Toka3zatenp I'pynma 1 (n=87) I'pynma 2 (n=60) p

WP, MmMm.pT.CT. 67,5 (60,0;80,0) 80,0 (70,0;90,0) <0,001
XP, yn/muH 88,5 (78,2;96,0) 96,0 (79,0;105,0) <0,05
KPPM, y.e. 3,5(3,2;4,1) 4,2 (3,6;4,9) <0,001
N33, y.e. 16,0 (12,6;19,3) 18,5 (15,5;21,1) <0,01

[Iprmeuanue: p —4OCTOBEPHOCTD Pa3jInuMi NPY CPaBHEHUM Ipymil | u 2.
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B rpynne 2 HopMOTOHMYeCKMI THUIl peakuuu Obul BbisIBIEH y 33 (55,0%)
CIIOPTCMEHOB, TUNepTOHNYeCKuil — y 16 (26,7%), runoronnveckuit — y 4 (6,7%),

nucronndeckuit —y 7 (11,6%) (tabmauna 22).

Tabmuma 22 — Yacrora THUIOB peaklUuM apTepUATLHOTO JaBIICHUS Ha

JIO3UPOBAHHYIO (PU3UYECKYIO HATPY3KY

I'pynna 1 (n=87) I'pynma 2 (n=60)
Tun peakuuu p

abc. % aoc. %
HOPMOTOHUYECKUI 78 89,7 33 55,0 <0,001
TUNIEPTOHUYE CKHI 6 6.9 16 26,7 <0,001
THIOTOHHWYE CKHI 3 34 4 6,7 >0,05
JIMCTOHUYECKHI 0 0 7 11,6 <0,05

[Iprmeuanue: TOCTOBEPHOCTH PA3IMYUM IIPU CpaBHEHUM rpynn | u 2.

[IpeoOnamaromuM  TUIIOM  peakuud Ha  (PU3MYECKYyI0 Harpy3sky B
UCCJIElyEMBIX TPYIII CIIOPTCMEHOB SIBISETCS HOPMOTOHUYECKHUW THI, KOTOPBI, B
1,6 paza game (p<0,001) BcTpeuasncs B rpymme 1 mo cpaBHeHUIO ¢ rpymnmoi 2. B
rpynmne 2 TUnepTOHUYECKUNA TUIl peakUuu BbIABIsUICS B 5,2 pasa yanie (p<0,001),
yeM B rpymre 1.

TakuM 00pa3zoM, BBISIBICHO, YTO y CIIOPTCMEHOB C HOPMAJIbHBIM YPOBHEM
apTEpUANIbHOTO JABIeHUST W MACKMPOBAHHOW apTepUa’IbHOW THIEPTEH3UEH
OTMEYAETCsl BBICOKAsi TOJEPAHTHOCTh K (pu3myeckoil Harpyske. AOCONIOTHBIE U
OTHOCUTENbHBIE  3HAYeHUs  oOmend _ puznyecko  pabOTOCIOCOOHOCTH,
MaKCUMaJIbHOTO TOTPEOJIEHUsT KHUCIOpodaa U OOBEeM BBHITIOJHEHHON paboThl B
UCCIIElyeMbIX  Tpylmax COOTBETCTBYIOT  KAar€TOPUU  «BBIIIE  CPEAHETOM.
CnoprcMeHbl ¢ MacCKMPOBAHHOM apTEpPUAIbHOM THUIEPTEH3UEW JOCTUTAOT
BBICOKOTO YpOBHS (DU3WYECKOM pabOTOCIIOCOOHOCTH 3a CYET HEIKOHOMHYHOTO
(YHKIMOHUPOBAHUS CEPACYHO-COCYIUCTON CUCTEMBI. 3HaueHus KodpduiueHra
pacxo0OBaHUsl PE3EPBOB MHOKApAa W HMHAEKCA SHEPreTHYECKUX 3arpar, TAKXKe

OTpaAXKaroIICIro MeTa0oJINUEeCKHe IMponcCCol MHUOKapda, CTATUCTUYCCKHU 3HAYHUMO
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BBIIE y CIOPTCMEHOB C MAaCKUPOBAaHHOM apTepuanbHOM rumnepreHsuen. O
BBICOKHMX SHEPreTHUECKUX TpaTax MHOKap/a U HepalMOHAIbHOM METab0InYeCcKOM
o0OecreyeHun MHUOKap/ia TaKKe MOXET KOCBEHHO CBHUJIETEIbCTBOBATH BEJIMYMHA
JIBOMHOTO MPOW3BENEHHUS, KOTOpas Ha BBICOTE HArpy304YHOM MpOOBI OKa3amach
3HAYUMO BBINIE B TIpPYyIIE CIOPTCMEHOB C MAaCKUPOBAaHHOM apTepHAIIbBHON

TUIIEPTEH3UEN.

3.5. CrpykrypHO-QyHKIHUHAJbHBbIE MMOKAa3aTeJu MHOKApAa JeBOro
KEJIYI0YKA Y CIIOPTCMEHOB ¢ MACKHPOBAHHOM apTepPUHAJIbHOM THIIEPTEH3HEH U

HOPMAJIbHBIM YPOBHEM apTepPHAaILHOIO 1aBJIeHUsI

Pasmepnr aopthi, JseBoro mnpenacepaus (JIII), xoHeuHO-AMACTOIMYECKUU
pasmep (K/IP), koneuno-cucronuyeckuii pasmep (KCP) 1 KOHEUHO-CHCTOTNYECKUIA
o0sem (KCO) neBoro xenyaouka B rpynmnax 1 ¥ 2 CTaTUCTUYECKH 3HAUUMO HE
pa3IuyaIruch U COOTBETCTBEHHO cocTaBuiu 2,3 (2,1;2,6) cm u 2,4 (2,2;2,7) cm, 3,0
(2,7;3,2) em u 3,2 (3,0;3,5) cm, 4,9 (4,6;5,2) cm u 4,9 (4,7;5,3) cm, 3,1 (2,9;3,6) cm
u3,1(2,8;3,4) cm, 37,9 (32,2;47,4) mn u 37,9 (29,6;47,4) mi.

Y cnopTCMEHOB C MaCKMPOBAHHOM apTEPUAIbHOM TMIIEPTEH3UEN OTMEYEHBI
BBICOKHME MOKa3aTeNIM TOJIIIMHBI CTEHKU JIEBOTO Kelylouka. Tak, ToNHuHA CTeHKU
mexokenygoukoBord neperoponku (T-MOKII) B rpymmax 2 u 1 cocraBwm 1,0
(0,9;1,1) em m 0,9 (0,8;1,0) cm (p<0,05), COOTBETCTBEHHO, TOJIITMHA 3aHEH CTCHKH
nesoro xenynouka (T-3CJDK) — 1.0 (0,9;1,1) em u 0,9 (0,8;1,0) cm (p<0,05), macca
MUOKapaa JieBoro xkenyaouka (MMIDK) — 173,5 (145,6;225,3) r u 150,5
(130,2;179,1) r (p<0,05), uHAEKC MacChl MUOKapa JEBOTo )enynouka (MMMIDK) —
97,1 (85,2;119,9) u 85,2 (75,4:99,3) (p<0,05), oTHOCUTENbHASI TOJIIMHA CTCHKHU
nesoro xenynouka (OTC JDK) — 0,42 (0,36;0,43) n 0,36 (0,33;0,39) (p<0,05).

Koneuno-nuacronuueckuit oovem (KJ1O) okazaincs Beiuie B rpynme 1, yuem B
rpynmne 2, u cocraBun 112,8 (98,0;129,5) mun u 107,5 (97,3;135,3) ma (p<0,05).

®pakius BeiOpoca (OB JIK) (cucronnueckas PyHKIIHMSA) B UCCIETYEMbIX TPYIIax
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CTAaTUCTUYECKA 3HAYUMO HE OTIWYaliach M cocraBwia B rpymme 1 — 69,0

(67,0;72,0)%, B rpymme 2 — 68,0 (67,0;71,0)% (p>0,05) (Tabmuma 23).

Tabnuua 23 — CtpykTypHO-(pyHKIIMOHATBHBIE TIOKA3aTeIN MHOKap/ia JIEBOTO

YKEITyI0UKa B UCCIEAYEMBIX TPYyIIIaxX

I[Toxasarenu Ipyrmna 1 (n=87) I'pymma 2 (n=60) p

Aopra, o 23 (2.1:2.6) 2.4 (222.7) 0,05
I, om 3.0 (2.7:32) 32 (3.03.5) 0,05
T-MOKTI, om 0.9 (0.8:1,0) 1,0 (0.9:1.1) <0,05
T-3CITK, om 0.9 (0.8:1,0) 1.0 (0.9:1.1) <005
KJIP, oM 49 (4.65.2) 49 (4.7:53) 0,05
KCP, cm 3.1(2,9:3,6) 3.1(2.8:3.4) 0,05
KJIO, v 112.8 (98,0:129.5) 107.5 (97.3:135.3) <005
KCO, w 37,9 (32.2:47.4) 37.9 (29,6:47.4) 0,05
MMJTK, 1 150.5 (130.2:179.1) 173.5 (145,6:225.3) <0,05
NMMJIDK 85,2 (75,4;99,3) 97,1 (85,2;119,9) <0,05
OTC JTK 0,36 (0,33:0,39) 0.42 (0,36;0.43) <005
OB JTK, % 69,0 (67,0:72,0) 68,0 (67,0:71,0) 0,05

[Ipumeuanue: p — AOCTOBEPHOCTh Pa3Iuyuil IpU CpaBHEHUU Tpyni 1 u 2.

[Toka3zarenu TpaHCMUTPATHLHOTO KPOBOTOKA B TpyIiie 1 U 2 COOTBETCTBEHHO
cocTtaBuiu: uHuekc yesoro npeacepaus (JII/TIIT) — 30,0 (28,0;32,0) n1/m2 u 31,0
(29,0;33,0) n/mM2; nukoBble ckOopocTH paHHero (nmuk E) u mosznnero (muk A)
JMACTOJIMYECKOTO HAMoJHEHUs JieBoro kemynouka — 11,0 (10,5;13,0) cm/c, 10,3
(9,2;15,0) cm/c u 11,5 (10,5;13,5) cm/c, 10,5 (9,5;14,0) cm/c; cooTHOIIEHHUE
MTUKOBBIX CKOPOCTEH PAaHHETO W TO3AHETO JUACTOINYECKOTO HAIOJHECHHS JIEBOTO
xemymouka (E/A) — 1,6 (1,5;1.60 u 1,6 (1,5;1,7); Bpemsi 3amenjieHusi paHHETO
nuacrosmueckoro HamosHenuss (DT) —  210,0 (195,0;204,0) mc u 215,0
(197,0;216,0) mc; uzoonomerpudeckoe paccinadnenue (IVRT) — 80,0 (78,0;82,1)
mMc u 83,0 (80,0;85,0) mc. Ilpu3HakoB naMacTONIMYECKON IUCHYHKIUUA Y

HCCIICAYEMBIX CIIOPTCMCHOB C HOPMAJIbHBIM YPOBHCM apTCPpUAJIbHOIO HABJICHHA U
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C MAaCKUpPOBAaHHOW apTepUaIbHOW TUNEpTeH3uel He 3apeructpupoBaHo (p>0,05)

(Tabmnuma 24).

Tabnuua 24 — [Nokazarenu AMACTONUYECKON (DYHKIIMH UCCIIETYyEMbIX TPy

I'pynna 1 (n=87) I'pynna 2 (n=60) P
JITU/TIIIT, s/m? 30,0 (28,0;32,0) 31,0 (29,0;33,0) >0,05
ITux E, cm/c 11,0 (10,5;13,0) 11,5 (10,5;13,5) >0,05
[Tuk A, cm/c 10,3 (9,2;15,0) 10,5 (9,5;14,0) >0,05
E/A 1,6 (1,5;1,6) 1,6 (1,5;1,7) >0,05
DT, mc 210,0 (195,0;204,0) 215,0 (197,0;216,0) >0,05
IVRT, mc 80,0 (78,0;82,1) 83,0 (80,0;85,0) >0,05

[Iprmeuanue: p — AOCTOBEPHOCTD PA3IW4YUM IIPU CPaBHEHUH Tpyni 1 u 2.

Koppensitiuonusii  aHanu3  (yHKIHMOHAJIBHBIX  PE3EPBOB  CEPJCUYHO-
COCYIMCTON CHUCTEMBI CO CTPYKTYPHO-(DYHKIIMOHATHHBIMH ITOKA3aTEISIMU JIEBOTO
KEIylodka B TPYyNIE CIOPTCMEHOB C HOPMAJIbHBIM YPOBHEM apTE€pPUAIbHOIO
napiieHus (rpynna 1) cTaTuCTUYeCKU 3HAaUMMOM CBsi3U He BhIsiBIII (p>0,05).

B rpynne cnoprcMEHOB € MAaCKMPOBAaHHOW apTEPUAIbHOM THUINEPTEH3UEH
(rpymima 2) BbIsBIIEHA MpsAMasi KOPPENSIIIMOHHAS CBSA3h,.CPEAHEW CHIIBI JIBOMHOTO
MPOU3BEJICHUSI BO BpPEMsI HArpy3Kd CO CIAEAYIOIIMMHU IMOKa3aTeIsIMU: WHIEKCOM
TOJILIMHBI  MEXKETyqoukoBoM meperoponku (1=0,593, p<0,05); wuHIekcom
TOJIIIMHBI RATHEN CTEHKH JIeRQro >kenynouka (r=0,548, p<0,05); uHIEKCOM MaccChl
MHUOKap/a JeBoro xenynouka (r=0,537, p<0,05).

Koaddunment pacxogosanus pesepBoB muokapiaa (KPPM) nokazan npsmyro
KOPPETSIMOHHYIO CBSI3b CPEIHEM CHIIBI C MHACKCOM TOJIIIMHBI MEXOKETYI0UKOBOM

neperopogku (r=0,568, p<0,05) u UHAEKCOM 3aqHEW CTEHKH JIEBOTO KEIyA04yKa

(r=0,405, p<0,05) (Tabnuma 25).
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Tabnuna 25 — KoppensiuMOHHBIA aHaIM3 [oKa3arejell pacxojoBaHUs
(GYHKIIMOHAIBHBIX PE3EPBOB CEPIIEYHO-COCYAUCTON CHCTEMBl H CTPYKTYPHBIX

rokKazareJie cepata y CIIOPTCMEHOB C pa3HbIM YPOBHEM apTCPUATIBHOI'O JaBJICHUSA

S ['pynna 1 (n=87) I'pynmna 2 (n=60)

r p r p
uT-MXII, cm/m? JIT makc., y.e. 0,108 >0,05 0,593 <0,05
uT-3CJDK, cm/m? AIT makc., y.e. -0,171 >0,05 0,548 <0,05
NUMMIDK, r/m? JIT makc., y.e. 0,037 >0,05 0,537 <0,05
uT-MOXKII, cm/m?2 WP, MM pT. CT. 0,008 >0,05 0,177 >0,05
uT-3CJDK, cm/m? HP, Mmm pr. cT. -0,129 >0,05 -0,180 >0,05
NUMMIDK, r/m? NP, MM pT. CT. 0,071 >0,05 0,171 >0,05
uT-MOKII, cm/m?2 XP, yn/MuH -0,005 >0,05 0,372 >0,05
uT-3CJDK, cm/m? XP, yn/mun -0,005 >0,05 0,078 >0,05
NUMMIDK, r/m? XP, yn/mMun -0,026 >0,05 0,128 >0,05
uT-MXII, cm/m? KPPM, y.e. 0,080 >0,05 0,568 <0,05
uT-3CJDK, cm/m? KPPM, y.e. -0,035 >0,05 0,405 <0,05
NUMMIJIK, r/m? KPPM, y.e. -0,068 >0,05 -0,014 >0,05

[Ipumeuanue: p — AOCTOBEPHOCTh pa3anuyuil B rpynmnax 1 u 2.

AHanM3 4acToThl TUIIOB PEMOJEIHPOBAHHUS MHOKap/Aa JIEBOTO >KETylI0uKa
MoKasaj, 4To B rpynmne | HopmaibHash T€OMETpHUs MUOKap/a JIEBOTO >KeIydodyKa
ormeueHa y 73 (83,9%) cnoprcMeHOB, KOHUEHTPUYECKas W JKCUEHTpPUYECKas
runepTpodusi BCTPEUAIOTCS ¢ OIMHAKOBOM uactoroit mo 2 (2,3%) crmoprcMeHa,
KOHIIeHTpruueckoe pemoaenupoBanue y 10 (11,5%) cmoprcMeHOB.

B rpynme 2 HopmalbHas TEOMETpUs MHOKapJa JIEBOTO JKEIyJ04yKa
3apeructpupoBana y 33 (55%) criopTCMEHOB, KOHIIEHTpUYECKast TUnepTpodus y 3
(5,0%) crnoprcmMeHOB, 3KclieHTpuyeckas runeprpodus y 5 (8,3%) crnopTcMEHOB,
KOHIIEHTpHUYeCcKoe peMoaenupoBanne — 19 (31,7%) cnoprecMmeHoB (Tabmuia 26).

BoisiBieHO, 4TO HOpMalibHas TEOMETPHsS MHUOKap/Aa JIEBOTO >KETylouKa
BCTpedasiack B 1,5 pa3za wyame y CHOPTCMEHOB C HOPMajdbHBIM YPOBHEM

apTepUAIbHOTO JIaBJICHHS, YEM y CIIOPTCMEHOB C MAaCKMPOBAHHOU apTepuaibHOU



80

runieprensueit (p<0,001). Konuenrpuueckoe pemonenvpoBaHue MUOKapaa B 2,7
pa3a wyamie BCTpeyalach Yy CIHOPTCMEHOB C MAacCKHUPOBAaHHOW apTepUalibHOM
TUTIEPTEH3UEH, MO CPaBHEHUIO CO CHOPTCMEHAMU C HOPMAJIbHBIM YPOBHEM
aprepuasibHoro  gaBiueHus  (p<0,01).  Yacrora  KOHLUEHTPUYECKON U
AKCIEHTPUYECKOM TUMEPTPOPHUH MHUOKap/ia JIEBOTO KEIyJ0uyKa B HCCIEAYEMBIX

rpynmnax crnopTCMEHOB CTaTUCTUYECKH 3HAaUUMO He paznuyanack (p>0,05).

Tabmuuma 26 — YactoTra THUIOB pPEMOAEIUPOBAHUS MHUOKapAa JIEBOTO
KETyJ0YKa Yy CIIOPTCMEHOB ¢ HOPMAJIbHBIM YPOBHEM apTEPUATIBLHOIO JIABJICHUS U

MAaCKHPOBAHHOM apTE€pUAIbHOM TUIIEPTEH3UEN

[Toka3arenu croptcMensl (n=147) p

I'pynna 1 I'pynna 2

(n=87) (n=60)

abc % abc | %
HopwmanbsHast reoMeTpHst JICBOTO JKEITyI0UKa 73 83,9 33 SR <0,001
KonnenTpuueckas runepTpodust IEBOTO KeIyJ0dKa 2 2,3 3 3,0 >0,05
DKCIEHTpUYECKas TUIIEPTPODUS JIEBOTO HKEITyI0UKa 2 2,3 5 8,3 0,05
KonuenTpiZdickoe peMoieIupoBaHHe JIEBOTO 10 11,5 19 31,7 <0,01
KeNTyaouKa

[Ipumeuanue: p — AOCTOBEPHOCTh pa3nuyuil B rpynnax 1 u 2.

Takum oOpa3om, B rpynmne CHOPTCMEHOB C MAaCKMPOBAHHOW apTepUaIbHOU
runepreHsueit (rpymma 2) Mo CpaBHEHUIO CO CIIOPTCMEHAMU C HOPMAJIbHBIM
YPOBHEM apTepHabHOIO JaBieHus (rpynmna 1) 3aperucTpupoBaHbl 00Jie€ BEICOKHE
MOKAa3aTeJIM TOJIIUHBI CTEHOK JIEBOTO KEIYAO04YKa (TOJIIHUHBI MEXOKETyTOUYKOBOM
NEPErOpOJKN M 3aJHEU CTEHKH JIEBOTO JKEIyJO4YKa), MAacCkl MHUOKapJa, WHIEKCY
MacChl MHOKapa ¥ OTHOCUTEIBHOM TOJIIUHBI CTEHKH JIEBOIO KEITyHO4Ka.
[Ipr3HAKOB CHCTONMYECKON M JUACTOIMYCCKOM TUCHYHKIHH CPEIU HCCIIETYEMbIX
JIUL HE BBISBIICHO.

ITokazarenu pacxofga (YHKIMOHAJIBHBIX PE3EPBOB CEPIACUYHO-COCYIUCTON

CUCTCMBbI IIOJIOKHUTCJIBHO KOPPCIUPYIOT C II0Ka3aTrC/EIMM TOJJIIMHBI CTCHKHU
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MHUOKap/ia JEBOro >KEeIyl0ouKa M MHJEKCa MacChl MHOKapja JIEBOIO >KENIydOouKa,
KOTOPBIE, B CBOIO OUEPE/lb, ONPEACIISAIOT TUIT PEMOICIIUPOBAHUS CEP/ILIA.

OTMeueHa CTaTUCTUYECKH 3Ha4YMMasi CBs3b apTEpUAIbHOTO JaBJICHUS U
IPU3HAKOB PEMOJICTUPOBAHUS MHUOKap/a JIEBOIO JKEIyJlI04YKa Yy CIOPTCMEHOB
(p<0,001). OT™ME4YEeHO, YTO BBICOKOE 3HAYEHHWE CYTOUYHOTO YPOBHS apTEpPUaIbHOIO
JIABJICHUSI COMPSIKEHO C KOHIIEHTPUYECKUM PEMOJICIIMPOBAHUEM JIEBOTO YKETYI0UYKa
(p<0,001).

BbisiBIeHO, YTO y CHOPTCMEHOB C MACKHPOBAHHOW apTepUaJIbHOM
runepreH3ueit (rpynmna 2) puck pa3BUTHS PEMOJICTUPOBAHUS MHOKap/aa JIEBOrO
XKelaynouka B 7,6 pa3 Bblllle, YEM y CIOPTCMEHOB C HOPMAaJbHBIM YPOBHEM

apTepuaibHOro napieHus (rpynna 1).

3.6. CpaBHuTeNbHBII aHAJIHU3 paclpelescHUs] ajjiesied U TeHOTHIIOB
reHa AaHruoTeH3uHIpeBpamawmero ¢epmenra, l-aabpa KoakTHBATOpa

raMMa-penenTopa u peuentopa 2-ro tuna Kk anruorensuny Il y cnoprcmenon

Ha nepBom 3Tane reHeTuuecKoro UcclieloBaHus Oblla MPOU3BEACHA OIICHKA
COOTBETCTBMsI ~ 4YacTOT TCHOTUIIOB  paBHOBecuro  Xapau-BaiinOepra, ¢
UCIIO0JIb30BAaHUEM KPUTEPUSI XU-KBAJIpar.

Yacrots! I/D nmonmumopdr3Ma reHa aHTHOTEH3MHIIPEBpaIaomero GepMeHTa
(ACE, 154646994) (p>0,05), G/A nmomumopduszma reHa l-anbda koakTHBaTOpa
ramma-penenropa (PPARGCIA, rs8192678) (p>0,05) nmoauuHstoTCsI paBHOBECHUIO
Xapnu-BaitnOepra, 4To MO3BOJIWIO WX BKIIOYUTH B JAJIbHEHINIEE NCCIIEIOBAaHNE.

Pacnpenenenne C/A mnonumopdu3ma TreHa peuenropa 2-ro TUla K
auruoreHsuny II (AGTR2, rs11091046) (p<0,001) OoTKIOHSIOCH OT paBHOBECHS
Xapnu-Baitn6epra. Ha 3Tom ocHOBaHMM AasibHEHINAas cTaTucTUdeckas o0paboTka
JAHHBIX T€Ha pelenTopa 2-ro TUMna K aHruoteH3uny Il He npoBoauiacse.

B namem wWcciegoBaHMM —4YAacTOTa QJUIENIEM M TEHOTHUIOB — TEHa
AHTHOTEH3UHIIPEBpaIaoiiero ¢GepMeHTa B rpyImie CIOpTCMEHOB cocraBmia: | —

43,6 %, D — 56,4 %; II — 44,2 %, ID — 40,2 %, DD — 15,6 %. B xoHTpoOJibHOI
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TpyIIe pacrnpee’eHue 4YacTOT U TeHOTUIIOB I'e€Ha aHTMOTCH3UHIPEBPAIAIOIEro
dbepmenta crnenytomee: 1 — 72,4 %, D — 27,6 %; 11 — 55,2 %, ID — 34,5 %, DD —
10,3 % (Tabnuia 27).

CrarucTrueckuil aHaiu3 JaHHBIX MOKa3aJl, YTO B TIPyNNe CHOPTCMEHOB
yaiie OTMEYEHO HOCUTENhCTBO D anjens reHa avruOTeH3WHIIPEBPAIAIOIIETO
dbepMeHTa 1O cpaBHeHUIO ¢ Tpynmnoi koHTposst (p<0,05). Craructuuecku
JIOCTOBEPHBIX pazinuuuii 4actoTel HocurtenbcTBa II, ID, DD renorunoB reHa
AQHTUOTCH3UIPEBpAIIAIONIEro (pepMEHTa Y CIIOPTCMEHOB W TPYIIBI KOHTPOJISI HE

BbIsiBIICHO (p>0,05).

Tabnuna 27 — Yacrora pactipeaenenus 1/D amneneit u I, ID, DD renotumnon

reHa aHTHOTEH3WIPEBPAIIAONEro (EepMEeHTa y CHOPTCMEHOB W KOHTPOJIBHOU

TPYIIIbI

[Tokazarenu CleibTemenbl KonTponbHas )f(c MOIPaBKOM p
(n=147) rpynna (n = 58) HUetiTca)
1: 43,6 I: 72,4
D: 56,4 D: 27.6 391 <005

ACE II: 44,2 II: 55,2
ID: 40,2 ID: 34,5 3,914 >0,05
DD: 15,6 DD: 10,3

[Ipumeuanue: p — JOCTOBEPHOCTH Pa3IUUH MPU CPABHEHUH TPYIIBI CIOPTCMEHOB
Y KOHTPOJIbHOW T'PYIIIHI.

B  ornHomenun rena l-ambpa = KoakTHBaTOpa  ramma-perentopa
pacrpeiesieHue ajljieJied ¥ TEHOTUIIOB clieyroniee: cnoprcMensl — G - 55,7 %, A —
44,3 %, G/G — 55,7 %, G/A — 37,9 %, A/A — 6,4 %; xoHTponbHas rpynna — G -
75,0 %, A — 25,0 %, G/G — 53,7 %. G/A — 42,6 %, A/A — 3,7 %. CraTucTHYECKH
3HAYUMBIX Pa3IMYUil 4acCTOThl HOCUTEILCTBA ajulelield U TeHOTUIIOB reHa |-ambda

KOaKTHBaTOpa raMma-perenTtopa He BoisiBiaeHO (p>0,05) (Tabnuia 28).

Tabnuma 28 — Yactora pacnpenenenus G/A nomumopduszma rena 1-amsda

KOAKTHBATOpa raMMa-perienTopa y CliopTCMEHOB U KOHTPOJIBHOM TPYIIITbI
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[Tokazarenu CnoprcmeHsbl KonTponbHas ¥*(c monpaBKoi p
(n = 147) rpymna (n=58) | Heiirca)
G: 55,7 G: 75,0
A: 443 A:25.0 0,220 ~0.05
PPARGCIA GG: 55,7 GG: 53,7
GA: 37,9 GA: 42,6 2,458 >0,05
AA: 6,4 AA: 3,7

[Ipumeuanue: p — JOCTOBEPHOCTh PA3IMUYUM IPU CPABHEHUHU T'PYIIIBI CHOPTCMEHOB

Y KOHTPOJIbHOM TPYTIIBI.

[IpoBenen cpaBHUTENbHBIN aHanu3 pactpenenenus /D nomumopdusma rena
aHruoTeH3uHNpeBpamiatomero ¢epmenra u  G/A  nomumopdusma rena 1-
KOaKTUBAaTOpa TamMMa pelentopa y CIOPTCMEHOB C HOPMaJbHBIM yPOBHEM
aprepuajibHOrO JaBieHus (rpynma 1) W MacKMpOBaHHOM  apTepHabHOU
runiepren3ueit (rpymnma 2). Yactora amwienu [ reHa aHrHOTEH3UNPEBPAIAIOIETO
dbepmenTa B rpymme 1 cocrasmia 52,9%, D — 47,1%, renotuna 11 — 52,9%, 1D —
36,8%, DD —10,3%; B rpynmne 2 — ayutens [ —31,7%, D —68,3%, 11—-31,7%, ID
—45,0%, DD —23,3%.

Yactora G amnenu reHa l-koakTuBaropa ramma peuentopa B rpymme |
cocraBmia 54,0%, A — 46,0%, renoruna GG — 54,0%, GA —40,2%, AA — 5,8%; B
rpynne 2 amnens G — 56,7%, A —43,3%, GG —56,7%, GA —33,3%, AA —-10,0%
(Tabmnuma 29).

BpisiBieHO, 4YTO y CHOPTCMEHOB C MACKUPOBAaHHOM apTEPUAIBHOU
TUIIEPTEH3UEN CTATUCTUYECKH 3HAYUMO BbIcOKas yactora D-amnens (p<0,01), ID u
DD renotuna reHa aHruoTreH3MHOpeBpamawmero depmenta (p<0,01) mno
CPaBHEHMIO CO CIOPTCMEHAMU C HOPMAJIbHBIM YPOBHEM apTE€PUATILHOTO JIaBJICHUS.
Yacrora ameneil ¥ reHOTHNOB reHa l-anb(da KoaKTHBaTOpa TamMma-perenrtopa B
W3y4aeMbIX Tpynmnax CIOPTCMEHOB CTAaTHUCTUYECKH 3HAYMMBIX HE pasjinyajiach
(p>0,05).

Yacrora I/D

Tabmuna 29 — nosimMmopduzma reHa

aHTHoTeH3uHNpeBpamatomero ¢epmenta u  G/A  nomumopduszma rTeHa |-
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KOAKTHBaTOopa TIaMma peLenTopa y CIOPTCMEHOB C HOPMaJbHbIM YpPOBHEM

apTEPUAIIBHOTO JABJICHUS U MACKUPOBAHHOW apTepUaIbHOW TMIEPTEH3UEN

IToka3arenu [pymma 1 (n=87) [pymma 2 (n=60) )\(,z(c MIOIIPABKOU | p
Ueiitca)

ACE 1. 52,9 I 31,7 6,475 <0,01
D: 47,1 D: 68,3
II: 52,9 II: 31,7 5,991 <0,01
ID: 36,8 ID: 45,0
DD: 10,3 DD: 23,3

PPARGCIA G: 54,0 G: 56,7 0,100 >0,05
A: 46,0 A:433
GG: 54,0 GG: 56,7 1,355 >0,05
GA: 40,2 GA:333
AA: 5,8 AA: 10,0

[Iprmeuanue: p — AOCTOBEPHOCTH Pa3anuyuM B rpynmnax 1 u 2.

Takum oOpa3om, cpenu CHOPTCMEHOB Yallle OTMEYEHO HOCUTEIbCTBO D
alyenss TeHa aHTMOTeH3WHNpeBpallammero ¢GepMeHTa IO CpPaBHEHUIO C
KOHTPOJBbHOU rpymnmoi. bomee neranpHbii ananu3 /D momumopduszma reHa
aHTHOTeH3UHNpeBpamatomero ¢depmentra u  G/A  nomumopdusma rena 1-
KOAKTHBaTopa ramMma perenrtopa rnokasai, 4To y CIIOPTCMEHOB C MAaCKUPOBAHHOU
apTepuaIbHON THUIEPTECH3UEN Yalle BCTPEUAECTCS HOCUTENLCTBO ayuiens D u ID,
DD renotunoB reHa aHruoTeH3UHIIPEBpaniariiero GepMenTa, o CpaBHEHHUIO CO

CIIOPTCMEHAMU C HOPMAaJIbHBIM YPOBHEM APTEPUAIBHOIO JIaBICHUS.

3.7. Oco0eHHOCTH CYTOYHOI0 YPOBHSI ApPTEPHAJIBLHOIO /JAABJICHUA Y
CIIOPTCMEHOB B 3aBHCHMOCTH oT I/D noJIuMoppusma reHa

aHIMOTeH3uINpeBpaaonero ¢pepmenra

VY cnoprcMeHoB Hocutenel renotuna Il cucronnueckoe M TUACTOIUYECKOE
apTEpUAIBHOE [JABIICHHE B TEYEHUE CYTOK COCTAaBWJIO COOTBETCTBEHHO 1259
(118,9;139,3) mm prt. ct. .1 77,6 (73,4; 85,8) MM pT. cT.; B 1HeBHOE Bpems — 130,0
(121,3;144,2) mm pt. ct. u 81,8 (77,1;92,2) MM pT..CT.; B HOUHOM Bepmsi — 114,3
(103,5;127,4) Mmm pT. cT. U 69,2 (62,5;77,2) MM PT. CT.
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VY Hocuteneil reHoruna ID reHa aHrMoTEH3MHIpPEBpAILAOIEro (hepMeHTa
CHUCTO/IMYECKOE M JUACTOJIMYECKOE apTEepUalIbHOE [aBJICHUE B TEUEHUE CYTOK
cocraBmiia coorBercTBeHHO 134,5 (122,6;143,6) mm pt. ct. .1 80,2 (75,0;90,2) mm
pT. cT.; B qHeBHOM nepuoa — 137,6 (129,9;149,4) mm pt. ct. u 85,5 (78,9;96,5) Mmm
PT. CT.; B HOuHOM nepuon — 124,2 (114,1;132,2) mm pt. cT. u 72,0 (66,3;80,9) MM pT.
CT.

Y o6namareneii DD reHotuna B TEUYEHHE CYTOK CHCTOIMYECKOE U
JIUACTOJIMYECKQE apTEpUAIbHOE JAaBIEHUE COCTAaBUJIO COOTBETCTBEHHO 140,1
(125,9;148,5) mm prt. ct. u 82,2 (77,7;89,7) MM pT. CT.; B AHEBHOE Bpems.— 1472
(133,1;157,2) mMm pt. cT. 1 88,3 (81,9;95,9) MM pT..CT.; B HOUHOE Bpemsi — 129,0
(117,6;136,5) mM pT. cT. 1 74,4 (66,6;78,9) MM pT. cT. (Tabnuia 30).

AHanu3 nokasarejieid CyTOUYHOT0O MOHUTOPHUHTA apTepUALHOTO JABICHUS Y
CIIOPTCMEHOB C PAa3JMYHbIM TE€HOTUIIOM TI€HAa aHTMOTEH3UHIPEBPAIIAOIIErO
dbepMeHTa ToKasai, 4To y copTcMeHoB HocuTeneil reHoruna ID u DD ypoBeHb
CYTOYHOTO CHUCTOJIMYECKOTO apTepHalbHOTO JaBJICHUS, a TaKKe B JHEBHOW U
HOYHOM mepuoabl ObLIM CTAaTUCTHYECKM 3HAYMMO BBIIIE MO CPaBHEHHUIO C
obnamarensimu  renotuna Il (p<0,01), ©u COOTBETCTBOBaM  KaTEropuu
CHCTOJIOIMACTOJIMYECKON aTepUAIIbHOM TUIIEPTEH3HHU.

B oTHOIEHUM AMACTOINYECKOTO apTEPUaILHOIO JIaBJICHHUS B TEUEHUE CYTOK,
JTHEBHOM M HOYHOM MEPHUOJbl CTATUCTUUECKU 3HAYUMBIX PA3JIUUUN y CIIOPTCMEHOB
c II, ID, DD renorumoM reHa aHTMOTEH3MHIIpEBpalIaiomero ¢epmMeHta He

BhIsiBIICHO (p>0,05).

Tabmuma 30 — TIlokazarenu CyTOYHOIO apTepUAbHOTO JABICHUS Y
cioprcmeHoB ¢ I, ID, DD reHotunamMu reHa aHTMOTEH3WHIIPEBPAILIAOIIETO

dbepmenTa (MM pT. CT.)

['eHoTHI reHa aHTHOTEH3UHITpeBpalatomiero gpepmenta (n=147) P

[Mokazaremnu Pi-op
IT (n=61) ID (n=57) DD (n=29) Pip.oD

<0,01

3a CAJl | 125,9(118,9;139,3) | 134,5(122,6;143,6) | 140,1 (125,9;148,5) | <0,01
CYyTKH ~0.05
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>0,05
AL | 77,6 (73,4; 85.8) 80,2 (75,0;90,2) 82,2 (77,7;89,7) >0,05
>0,05

<0,001
CAl |130,0(121,3;144,2) | 137,6(129,9;149,4) | 147,2 (133,1;157,2) | <0,001
>(),05
>0,05
JAD | 81,8 (77,1;92,2) 85,5 (78,9;96.,5) 88,3 (81,9;95.,9) >0,05
>(),05

JICHb

<0,01
CAJl | 1143 (103,5;127,4) | 124,2(114,1;132,2) | 129,0 (117,6;136,5) | <0,001
>0,05
>0,05
AL | 69,2 (62,5:77.2) 72,0 (66,3;80,9) 74,4 (66,6;78,9) >0,03
>0,05

HOYb

IIpumeuanue: Puap — [JOCTOBEPHOCTH pa3IM4Mi IIPU CPAaBHEHUU HOCHUTEIIEH
reHotunoB Il u ID; Pi.pp — 10CTOBEPHOCTH pa3IMunil IPU CPABHEHUU HOCHUTEIIEH
reHotunos Il u DD; Pip.pp — 10CTOBEPHOCTH pa3yinunil IPU CPABHEHUH HOCUTEIIEN

reqotumos ID u DD.

3HaueHUsl «HATPY3KW TaBICHUEM» IO CUCTOJIMYECKOMY U JHACTOIMYECKOMY
apTepHaIbHOMY JIaBIEHHUIO 3a CYTKH Y CHOpPTCMEHOB ¢ Il reHOoTMTIOM coCTaBWIIA
COOTBETCTBEHHO 24,5 (5,7; 56,8) My pT. cT. 1 27,1 (9,2;67,7) MM PT. CT.; B ITHEBHOE
Bpemst — 22,5 (5,5;54,8) mMm prt. cT. 1 12,5 (3,7;60,6) MM PT. CT.; B HOYHOE BpeMs —
27,6 (10,5;73,4) mMm pT. cT. 11 41,5 (11,5;85,7) MM pT. CT.

VY cnopremenoR.c ID renotunom B Teuenue cytok — 53,1 (15,0;77,5) mm pr.
ct. u 38,9 (14,2;77,0) MM pT. cT.; B gHeBHOE RneMs — 50,1 (16,0:78,5) MM pT. cT. 1
24,2 (6,1;73,5) MM pT. CcT.; B HOuHOE Bpems — 63,1 (16,4;94,9) mm pt. ct. u 61,0
(23,8;92,3) MM pT. CT.

VY cnopremenoB.c DD renorunom B teuenue cytok — 72,0 (34,4;95,6) mm pr.
ct. u 49,8 (21,5;78,5) MM pT. cT.; B AHeBHOE Bnemst — 70,0 (32,4;92,6) MM pT. cT. 1
43,3 (15,5;77,1) MM pT. cT.; B HQuHOE Bpems — 75,8 (42,7;98,0) MM prt. cT. u 72,9
(37,3;100,0) mm pr. cT. (Tabnuma 31).

Tabnuna 31 — Ilokazarenu «Harpy3ku gaBieHuem» y coprcMmeHoB ¢ 11, ID,

DD reHotunaMu reHa aHTHOTEH3UHITpEBpaNIaoIiero ¢gepmeHta (MM pT. CT.)
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['eHOTHI reHa aHTHOTEH3UHITpeBparatoniero Gepmenra (n=147) Priip
[Mokazaremnu Pu-op
IT (n=61) ID (n=57) DD (n=29)

Pip-pp

<0,01
CAJl | 24,5(5,7;56,8) 53,1 (15,0;77,5) 72,0 (34,4;95,6) <0,001
>0,05
>0,05
TAL | 27,1(9,7:67,7) 38,9 (14,2;77,0) 49,8 (21,5,78,5) >0,05
>0,05

3a

CYTKH

<0,01
CAIl | 22,5(5,5;54,8) 50,1 (16,0;78,5) 70,0 (32,4;92,6) <0,001
JICHb >(),05
>0,05
OAL | 12,5 (3,7;60,6) 24,2 (6,1;73,5) 43,3 (15,5;77,1) >0,05
>(),05

<0,01
CAJl |27,6(10,5;73,4) 63,1 (16,4;94,9) 75,8 (42,7;98,0) <0,001
>0,05
>0,05
A | 41,5 (11,5:85,7) 61,0 (23,8:92,3) 72,9 (37,3;100,0) >0,05
>0,05

HOYb

IIpumeuanue: Prap — JOCTOBEPHOCTH pa3IM4Mil IIPU CPAaBHEHUU HOCHUTEIIEH
reHotunos Il u ID; Pi.pp — 1OCTOBEPHOCTH pa3inyuii IPU CPAaBHEHUU HOCUTEIIEN
reHotunos Il u DD; Pip.pp — 10CTOBEPHOCTH pa3inunil IPU CPABHEHUH HOCUTEIIEN

reqorumos ID u DD.

Y cnoprcmenoB, obnagarenedt renoruna ID m DD 3apeructpupoBaHbi
CTaTHUCTHUYECKU JIOCTOBEPHO BBICOKHME IIOKA3aTENM «HArpy3KHd JaBICHUEM» I10
CHUCTOJINYECKOMY apTepHalbHOMY JIaBJICHUIO B TEYEHUE CYTOK, IHEBHOE U HOYHOE
BpeMsi, 10 cpaBHeHHIO ¢ Hocuteiasmu TeHotuma II (p<0,01). B orHomenuun
3HAQUEHUN «HArpy3Kd JaBjI€HHEM» TI0 JUACTOJIMYECKOMY apTepUATHLHOMY
JABJICHUIO B TEYEHHUE CYTOK, JHEBHOM M HOYHOM MEPUOJbI y CIHOPTCMEHOB C
pa3MYHBIM ~ TEHOTHIIOM T€Ha  AHTMOTEH3MHIpEBpallamero  QgepMeHra
CpPaBHUTEIIbHBIM aHAIN3 JIOCTOBEPHO 3HAYMMBIX pasznuuuil He mokazan (p>0,05).
Mexny cnoprcMeHamu ¢ ID um DD reHOTHMIIOM CTaTUCTHYECKH 3HAYUMBbIC
paznuuusl  ToKa3aTesled  «Harpy3kd JaBTeHUEM» [0 CHUCTOJIMYECKOMY H
JUACTOJINYECKOMY apTepUaIbHOIO JABIEHUIO HE BBIABIEHO (p>0,05).

Cpenun CIIOPTCMEHOB HOCUTENEN TEHOTHUIA II reHa

AHTHOTEH3UHIIPEBpaliaronero ¢GepMeHTa MnpeodsiaiaeT HOPMaJbHBIA CYTOUHBIN
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npoduiIb apTepUaIbHOrO JAaBICHUS B BUJE JIOCTATOUHOTO CHUIKEHUS JABJICHUS B
HOYHOE BpeMsa (aummep) W Berpewancs y 26 (42,6%) crnopTcMeHOB.
[Taronorudyeckue TUMBI CYTOYHOTO MPO(MIIsT B BUIE HEIOCTATOUHOTO CHUKEHUS
apTepUaIbHOTO JABJICHUS B HOYHOE Bpemsi (HOH-JUIINEp) BcTpedanuch y 21
(34,4%) cnioprcmMeHa, Ype3MEPHOE CHIXKEHUE apTepPHAIIBHOTO JAaBIEHUS B HOYHOE
BpeMmst (oBep-aurnimep) — 13 (21,4%) ciyuyaeB, HOUHAsI TUTIEPTEH3US(HAUT-TTUKED)
OoTMeueHa y ofHoro crnoptcMena (1,6%).

VY cnoprcmenoB, Hocutenel ID renotuna rena aHrHOTEH3UIIPEBPAIIIAIOIIETO
dbepmeHTa, mnpeolIaqAIOMIUM CYTOYHBIM HOpoduiieM SBISIETCS HEJO0CTATOYHOE
CHIKEHUE apTepHalbHOTO [ABJICHUS B HOYHOE BpeMsl (HOH-IUIIIEp), KOTOpOe
3apeructpupoBao y 22 (38,6%) cHOpTCMEHOB, Ha BTOPOM MECTE II0 YacTOTe
BCTPEYAEMOCTH HOPMAJIbHEE CHIIKEHHUE apTepUAIbHOTO JABJICHUSI B HOUHOE BpeMsi
(murmep) — 20 (35,1%) ,COOPTCMEHOB, YpPE3MEPHOE CHUXEHHE apTepUaIbHOTO
napieHust (oBep-aummep) BeTpedasioch y 13 (22,8%) crnopTcMeHOB, HOYHAas
runepreH3us (HauT-nukep) ormeuena y 2 (3,5%) cnopTcMeHOB.

Y cnoprcmenoB, obnanateneit DD renorumna, mpeoOnagaroluidM  TUIIOM
CYyTOYHOTO TpOQuis SABISIETCA HEAOCTaTOYHOE CHUIXKEHHUE apTepUalibHOrO
JIABJICHUSI B HOUHOE BpeMsl (HoH-gutnrep) — 13 (44,8%) cnoprcMenoB. BTopeim no
YaCcTOTE€ BCTPEYAEMOCTH CYTOYHBIM MpOdUiIeM SBISETCS HOPMaJIbHOE CHUKEHUE
apTepUaIbHOTO J1aBlieHUs B HOUHOE Bpems (nummep) — 9 (31,1%) crnoprcmeHoB,
ype3MepHOe CHUXeHue (oBep-auriep) Bcrpedanock y 5 (17,2%), a HouHas
runeprensus y 2 (6,9%) cnopTcMeHoB.

CpaBHUTENBHBIN aHAMN3 [UPKATHOTO TPODHUIS y HOCUTENCH pa3THYHBIX
IeHOTUIIOB T'€Ha aHTHOTEH3MHIIPEBparoiero (epMeHTa Mokas3aj, YTO 3HAYMMBIX
OTJMYUN MO YacTOTE€ HOPMAJIbHOTO M MATOJIOTHYECKOr0 CYTOYHOIro mpoduiisi He

BbIsiBIIEHO (p>0,05) (Tabnuia 32).

Tabmuua 32 — Iupkaguenii npoduiab apTepuanIbHOTO JaBICHUS Y
cioprcmesoB ¢ I, ID u DD reHotunamu reHa aHTMOTEH3UHITPEBPAIAOIIETO

dbepmenTa
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['eHoTHIT reHa aHTHOTEH3MHNPEeBpamarero pepmenrta (n=147) PiLD

T — II (n=61) ID (n=57) DD (n=29) PiDD
Abc % AGc % AGc % Pip-op
>0,05
Jlunmep 26 42.6 20 35,1 9 31,1 >0,05
>0,05
>0,05
HoH-aurmep 21 344 22 38,6 13 44,8 >0,05
>0,05
>0,05
OBep-aummep 13 21,4 13 22,8 5 17,2 >0,05
>0,05
>0,05
Haiir-nukep 1 1,6 2 3,5 2 6,9 >0,05
>0,05

Pi.ip — moctoBepHOCTH pasnuuuil 1pu cpaBHEHUMH Hocurene reHotunos Il u ID;
Pi.pp — 1OCTOBEpHOCTH pa3nuuuii Ipyu cpaBHEHUH HocuTener reHotunos 11 u DD;
Pip.op — IOCTOBEpHOCTH pa3nuyui NpU CPaBHEHHWH HOcUTEned reHotunoB ID wu

DD.

Takum o6pazom, y cmoprcmeHoB, Hocuteneid ID m DD renoruma reHa
aHTMOTEH3UNpeBpalaoero ¢epMeHTa YpPOBEHb CYTOYHOTO apTepHAIbLHOTO
JABJICHHUsI COOTBETCTBOBAJ KAaTErOPUU CHCTOJOAUACTOIIMYECKON AaTepHUaIbHOU
runiepreH3ur. CpelHHE 3HAYEHUS W T[OKAa3aTelud «HArpy3Kd JaBJICHUEM)
CHUCTOJINYECKOTO APTEPUATIBHOIO JABJICHUSI B TEUEHHUE CYTOK, THEBHOE M HOYHOE
BpEMsI OKa3aJuCh CTaTUCTUYECKU AOCTOBEPHO BbIIE y crioprecmeHoB ¢ ID n DD
TEHOTHIIOM, 110 CpaBHEHHIO co crioprcMeHnamH 11 renoruna (p<0,01).

Mexny cnoprcmeHamu [D u DD TreHOTMIIOB 3HAaUMMBIX PA3IAYdAN 110
CyTOYHOMY YPOBHIO CHUCTOJIMYECKOTO M  JHACTOAMYECKOIO apTEPHUAJIBLHOIO
JABJICHUS, IOKA3aTeNIsIM «HArpy3Ku JaBlIeHUEeM» He BbIsiBiIeHO (p>0,05).

YcpenHeHHbIE CYTOUHBIE 3HAYEHUS] W MOKA3alu «HArpPy3KH JIABICHUEM) I10
JIAACTOJINYECKOMY APTEPUAIIBHOMY JABJICHUIO, PACHPEACICHUE I0 LUPKATHOMY

npoduiao (10 4acToTe HOPMAJIBHOTO M MATOJIOTHYECKOTro TUMa) y Hocuteneh I,
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ID, DD reHoTHNOB reHa aHrMOTE€H3UHIIPEBPAIIAIOIIEr0 (PepMEHTa CTaTUCTUYECKU

3HAUYUMO He paznudaiuch (p>0,05).

3.8. Oco0eHHOCTH CYTOYHOI0 YPOBHSI ApPTEPHAJIBLHOIO AABJICHUA Y
COpTcMeHoB B 3aBucumoctu 0T G/A moammopdusma rena 1-aabda

KoakTuBaropa ramma-penenrtopa (PPARGC1A)

VYPOBEHb CHCTOJIMUECKOTO M JMACTOJIMYECKOTO apTepUaIbHOTO JABICHUS Y
crioprcmMeHoB ¢ GG reHoTumnom reHa l-anbga KoakTUBaTOpa ramMMa perenTopa B
TEUCHUE CYTOK COCTaBWJ cooTBeTrcTBeHHO 132,5 (122,1;142,1) MM pt. cT 1 78,5
(74,3;86,2) M pT. cT.; B 1HeBHOE Bpemsi — 136,2 (128,8;148,3) mm pt. cT. u 83,6
(77,6;91,4) MM pt. cT.; B HOuHOE Bpems — 123,0 (113,9;134,2) mMm pt. cT. u 69,4
(62,3;75,1) MM pT. CT.

Y cnoprcmenoB, Hocutened GA reHoTMna B TedeHUE CyTok — 127.9
(119,3;142,4) mm pt. cT. 1 79,8 (74,5;88,0) MM PT. CT.; B IHEBHOE Bpems,— 132,5
(121,1;145,5),mm pt. cT. 1 84,2 (78,1;94,6) MM pT. CT.; B HOUHOE Bpems — 115,7
(105,1;129,6) mm pt. cT u 70,4 (65,3;78,3) MM pZ, CT.

VY obnanareneit AA reHorumna B TeueHue cytok — 144,9 (126,3;161,2) mwm prt.
ct,u 88,7 (81,9;100,1) MM pT. cT; B qHEeBHOE Bpemst — 143,3 (121,6;157,0) Mmm pT.
cT. 1 95,2 (84,7;104,6) MM pT. cT.; B HQuHOE Bpems — 129,2 (111,3;142,8) MM pT. CT.
u 78,3(74,1;90,5) Mmm pt. cT. (Tabnuma 33).

Tabnuna 33 — CyTouHbIN yPOBEHBb apTEPUATBLHOTO JABJICHUS Y CIOPTCMEHOB
¢ GG, GA, AA rerotunamu reHa 1-anbda KoakTUBaTOpa raMMa-perenTopa (Mm pr.

CT.)

I'enotun rena 1-anbda koakTuBaropa ramma-penentopa (n=147) Pca-a

ITokazarenn PcG-aa
GG (n=78) GA (n=53) AA (n=16)

Pca-aa

>0,05
3 CAJl | 132,5(122,1;142,1) | 127,9(119,3;142,4) | 144,9 (126,3;161,2) | >0,05
a >0,05

CYTKH >0,05
JALL | 78,5 (74,3;86,2) 79,8 (74,5;88,0) 88,7 (81,9;100,1) >0,05
<0,05
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>0,05
CAJZl | 136,2 (128,8;148,3) 132,5 (121,1;145,5) | 143,3 (121,6;157,0) |>0,05
JICHb >0,05

>0,05
JIAJT | 83,6 (77,6;91,4) 84,2 (78,1;94,6) 95,2 (84,7;104,6) >0,05
<0,05

>0,05
CAZT | 123,0 (113,9;134,2) | 115,7(105,1;129,6) | 1292 (111,3;142,8) | >0,05
>0,05

HOYb >0,05
JIAJT | 69,4 (62,3;75,1) 70,4 (65,3;78,3) 78,3(74,1;90,5) >0,05
<0,05

[Ipumeuanne: pGe-Ga — MAOCTOBEPHOCTh PA3JIMUAM NPU NAapHOM CpPABHEHHUH
kareropuii croprcMeHoB ¢ reHotunioMm GG u GA; pcg-aa — JTOCTOBEPHOCTH
pa3IMuMil NPU MMAPHOM CPaBHEHUM KaTErOpUM CHOPTCMEHOB ¢ reHotunoM GG u
AA; pGa-aa — JOCTOBEPHOCTb pA3jINM4YMil NpPH MHapHOM CpPaBHEHUU KaTeropui

CrOpTCcMEHOB ¢ reHoTUIIOM GA u AA.

[IpoBeneHHBIE MOHUTOPUHT CYTOYHOTO YPOBHSI apTepUaiIbHOrO JaBIICHUS
MoKa3all, 4yTo y cnopTcMeHoB ¢ reHoTunoM GG v (FA 3Ha4eHUs] CUCTOJIMYECKOTO U
JMACTOJIMYECKOTO  apTEPHAIIBHOIO  JABJIEHUS _COOTBETCTBOBAIM  KaTeropuu
HOPMAJIbHOTO YpPOBHSI apTEepPHAIbHOTO JaBJICHUS, TOrJa Kak Yy CIOPTCMEHOB,
HOCUTENIEd TEeHOTUNAa AA BBIBICHA CHCTOJIOAUACTONIMYECKAs apTepHaIbHAs
runepTeH3uss (Mo  kjaccupukanuu  BcepoccHiickoro  KapAHOIOTHYECKOTOo
obmectna, 2020).

VYpOBEHb CHUCTOIMYECKOTO apTEePUAILHOTO JIAaBJICHUS CPEIUd CIHOPTCMEHOB C
GG, GA, AA renoturnom resa 1-anb(ha KoakTHBaTOpa raMMa-perienTopa B TeUCHNE
CYTOK, JHEBHOE M HOYHOE BpEeMsI CTATUCTUYECKH 3HAUUMO He paznuyancs (p>0,05).
CpenHee nMacTONMYECKOE apTEpUANbHOE JaBJICHUE B HOYHOE BpeMsl ObUIO
CTaTUCTHUYECKU 3HAYMMO BBIIIE Y CIOPTCMEHOB C F€HOTUIIOM AA, IO CPaBHEHUIO
co cnoprcMmeHamu ¢ reHotunioM GA (p<0,05).

[lokazarenu «Harpy3Ku [IaBJIEHHEM» CHCTOJIMYECKOIO M JIHACTOIUYECKOTO
apTepuajIbHOTO JABICHHUS B TEUCHHE CYTOK Yy CIOpPTCMEHOB ¢ reHotunom GG

COCTaBWJIM COOTBETCTBeHHO — 44,8 (17,1;80,1) MM pT. cT. 1 32,9 (12,3;76,0) MM pT.
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cT; B IHeBHOM nepuox — 35,5 (14,0:80,5) mm pt. ct. u 20,7 (6,2;72,0) MM PT. CT.; B
HouHOM niepuoa — 63,1 (17,9;94,0) mMm pT. cT. 1 49,4 (23,0;89,6) MM PT. CT.

VY cnaoprcmenoB, Hocutenet GA reHoTumna B TeueHue cyTok — 22,9 (5,0;71,9)
MpMpT. cT. u 30,4 (12,1;67,7) MM pT. cT.; B q1HeBHOE BpeMm — 21,4 (5,6;71,1) mm pT.
ct. u 21,2 (4,2;59,1) MM pT. CcT.; B HOUHOE Bpems — 28,2 (5,0;88,6) mm prt. cT. u 40,6
(19,3;89,5) mm pT. CT.

VY cnoprcMeHOB ¢ AA reHOTHIIOM B TeueHue cyTok — 79,4 (7,6; 91,2) Mmm pr.
ct. u 77,4 (46,8;95,5) mm pt. ct1.; B AHeBHOE Bpems — 82,3 (8,1;91,3) MM pT. cT. u
76,0 (27,0;93,9) mm pz, cT.; B HOuHOE Bpemsi — 84,9 (7,6;98,3) mm pT. cT. u 93,5
(73,4;100,0) mm pr. cT. (Tabnuma 34).

CpaBHHUTENBHBIN aHAIW3 TIOJYYCHHBIX JIAHHBIX CTATUCTUYCCKH 3HAUYMMBIX
pas3nuYMii  TOKa3aTeleld «Harpy3Kd JIaBIIEHHEM» 10 CHCTOJIMYECKOMY U
JTMACTOJIMYECKOMY YPOBHIO apTEpHAIILHOTO JiaBlieHus y cnoprcMeHoB ¢ GG, GA u

AA reHorunom reHa l-amba KoakTHBaTOpa TramMMa-pelENnToOpa HE BbISBUI

(p>0,05).

Tabnuua 34 — [loka3zarenn HaArpy3Ku JAaBICHUEM apTEPUATBLHOTO JABICHUS Y
cnoprcMeHoB ¢ GG, GA, AA reHotunamu reHa l-anb(da KoakTHBaTOpa raMma-

peuenitopa (MM PT. CT.)

I'enotun rena 1-anbda koakTuBaTopa ramMmma-penentopa n=147) PGG-ga

Hoxasaremn GG (n=78) GA (n=53) AA (n=16) gGG-AA
GA-AA

44,8 (17,1;80,1) 22,9 (5,0;71,9) 794 (7,6:912) | 0,05
CATT >0,05
3a >0,05

CyTEH 32,9 (12,3;76,0) 30,4 (12,1;67,7) 77,4 (46,8;95,5) | >0,05
TAJL >0,05
>0,05

35,5 (14,0;80,5) 21,4 (5,6;71,1) 82,3(8,1;91,3) | >0,05
CAJl >0,05
>0,05

IEHb
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20,7 (6,2;72,0) 21,2 (4,2;59,1) 76,0 (27,0;93,9) | >0,05
TAJT >0,05
>0,05

63,1 (17,9;94,0) 28,2 (5,0;88,6) 84,9 (7,6;98,3) >0,05
CAJI >0,05
>0,05

HOHb 49,4 (23,0;89,6) 40,6 (19,3;89,5) 93,5 (73,4;100,0) | >0,05

AT >0,05
>0,05

[Iprumeuanne: pGe-Ga — MJOCTOBEPHOCTh PA3JIMUAM NPU NAapHOM CpPABHEHHUH
kareropuii croprcMeHoB ¢ reHotunioM GG u GA; pcG-aa — JIOCTOBEPHOCTH
pa3nuyuid MpU NapHOM CPABHEHUM KaTEropuil CiopTcMeHoOB ¢ reHotunoM GG u
AA; pca-aa — JOCTOBEPHOCTh pa3IUYMl MPU MNApPHOM CPABHEHHHM KAaTETOpUid

cropTcMeHOB ¢ reHoTUnoM GA u AA.

AHanmM3 NUPKATHOTO PUTMA apTEPHAIBHOTO JABJICHHS MOKa3al, YTO CPEIu
cnoprcMeHoB Hocutene reHoruna GG rena l-anbda koakTUBaTOpa raMma-
perienTopa TpeodiamaeT HOPMAaJbHBIM YPOBEHb CHWKCHHS —apTEepHATBHOTO
JaBJICHUs] B HOUHOE BpeMs (nummep) — 35 (44,9%) cnopTCMEHOB, HEIOCTAaTOYHOE
cHkeHust (HoH-gunmep) — 27 (34,6%), upe3mMepHOe CHIXEHUE apTepualibHOro
napneHus (osep-aurnimep) — 12 (15,4%) cnopTcMeHOB, HOYHAs TUIIEPTEH3Us (HAMT-

nukep) — 4 (5,1%) (Tabnuua 35).

Tabmupa 35 — CyTtouHblii mnpoQuib apTEPHAIBHOTO JABICHUS Y

crioprcmeHoB ¢ GG, GA, AA reHorunamu reHa l-anbda KoaKTHMBaTopa raMmma-

perienTopa
[Tokazarenu I'enotun rena 1-ansga KoakTHBaTOpa raMMa-perenrtopa n=147) p
GG (n=78) GA (n=53) AA (n=16)
abc % abc % abc %

Hunnep 35 44,9 18 33,9 6 37,5 >0,05
>0,05
>0,05

Houn-gunmep | 27 34,6 17 32,1 4 25,0 >0,05
>0,05
>0,05

OBep-gunmep | 12 15.4 17 32,1 4 25,0 >0,05
>0,05
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>0,05
Haiit-nmukep 4 5,1 1 1,9 2 12,5 >0,05

>0,05

>0,05
[Ipumeuanue: pcg-Ga — JTOCTOBEPHOCTh pA3IWUUM TIPU MAapHOM CpPaBHEHHUH

kareropuid cnoprcmeHoB ¢ reHotunoM GG m GA; pce-aa — ITOCTOBEPHOCTH
pazIuyuil pyU MApHOM CPaBHEHUH KaTeropuil croprcMeHoB ¢ reHortuniom GG wu
AA; pca-aa — JOCTOBEPHOCTh pAa3IUYMN IMPU MNAPHOM CPABHEHHHM KATETOPUM

cropTcMeHoB ¢ reHoTunoM GA u AA.

Y npencraButeneii GA TEHOTUIIA C HE3HAYUTEIBHBIM IPEUMYIIECTBOM
npeo0IiaiaJo HOpMallbHOE CHIDKEHHUE apTepUaIbHOTO JABICHUS B HOYHOE BpEMS
(nunmep) u peructpupoBaics y 18 (33,9%) cnopTcMeHOB, HEAOCTaTOYHOE U
Ype3MEPHOE CHUKEHUE apTEepUaIbHOIO JABJIEHUS BCTPEYAIOTCS C OAMHAKOBOM
gactotoit mo 17 (32,1%) cnopTcMeHOB, a MIPU3HAKU HOYHOUN THMNEPTEH3UH (HAMT-
MUKep) OTMEUEHBI B oHOM citydae (1,9%).

Y Hocurenii AA reHoTMHA IpeoOnasaeT HOPMAIbHOE CHH)KCHHE
apTepuaIbHOrO JaBlieHUs B HOuHOe Bpems (aumnmep) — 6 (37,5%) cnopTCMEHOB,
HEJOCTATOYHOE M YPE3MEPHOE CHUKEHUE apTEepPUAIbHOTO JaBJICHUS TaKXKe
BCTpPEYAIOTCSI C OAMHAKOBOM udactoToil — 4 (25,0%), HOuHasi TUnepTeH3us (HauT-
nukep) 3apeructpupoBana y 2 (12,5%) cnoprcmMeHoB.

CpaBHUTEIBHBIA aHAJIW3 YaCTOThl ITUPKATHOTO MPODUIST CTATUCTUUYECKHU
JIOCTOBEPHBIX PA3IUUUi y cioprcMeHoB, HocuTeneid GG, GA, AA TreHOTHUIIOB TeHa
l-anbda koakTUBaTOpa raMma-perentopa He mokaszain (p>0,05).

Takum oOpazom, y cmoprcmMeHoB ¢ reHotunmoM AA reHa l-amsda
KOAKTHBATOpa TaMMa-pelenTopa CyTOYHbIH YpOBEHb apTEepPHAIbHOIO AaBICHUS
COOTBETCTBYET KaTerOpUM CHUCTOJIOAMACTOIMYECKOW apTepHaTbHOW THUIIEPTEH3UU.
BrisiB€HO, UTO MTOKA3aTENN AUACTOINYECKOTO ApTEPUATIbHOIO JIaBJICHHS B TEUCHUE
CYTOK OBbUIM BBIIIIE, YEM y CHOPTCMEHOB ¢ reHoTurioM GA. I[lpu 3ToM, 3HAYMMBIX
pa3IMYuil MO 4YacTOTE HOPMAIBHOIO M MAaTOJIOTMYECKOrO HUPKAIHOTO MPOPUIIsl HE

OTMCUYCHO.
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3.9. Ananams B3aMMOCBA3H noJuMop¢pu3mMoB reHa
aHTHOTEeH3WHNpeBpamamwmero ¢gepmenta u l-aanda KoakTHBaTOpa ramMmma

peuenrTtopa ¢ apTepnaanOﬁ rnnepTeﬂsneﬁ Y ClIOPTCMEHOB

N3BecTHO, UTO MOBBIIIEHUE CHUCTEMHOTO apTePUAIBHOTO JABJICHUS MOXKET
SIBJISIThCA KaK MPUYMHOM, TaK M CIEACTBHEM pemojJeaupoBaHus Muokapaa. C
y4€TOM JTOT0 IMPOBOJEHO CPAaBHEHHE YAaCTOT alljieJiel M TEeHOTUIIOB TeHa
aHTMOTEH3UHNpeBpamjatomero (pepmenta u l-anbda KoakTMBaTOpa Tramma
peuentopa  MEXIy  CHOPTCMEHAMH C  MAacKUPOBAHHOW  apTepUalibHOM
TUTIEPTEH3HUEH, UMEIOIINX HOPMAJIbHYIO TE€OMETPUI0 MHOKAap/a JIEBOTO KETyA0UuKa
Y KOHTPOJIbHOW TPYMIIOHN.

B rpynmne cnoprcMEHOB € MAaCKMPOBAaHHOW apTEPUaIbHOM THUIIEPTEH3UEH
yactota | u D annens reHa aHTMOTEH3WHIIPEBpaIaONIero (GepMeHTa CoCTaBUIIa
52,0% u 48%, coorBeTcTBeHHO. ['eHotun Il BcTpewancs B 28%, ID — 48,0%, DD —
24,0%. B  xonTponpHOW TrTpynme 4yactora I 9w D amnens  reHa
aHTHOTEH3UHNpeBpamjatomero  pepmenta cocrabmwia 72,4% u  27,6%,
cootBeTcTBeHHO. ['eHotun II Bctpeuancs B 55,2%, ID — 34,5%, DD — 10,3%.

B orHomenun reHa l-anmbda KoakTHBAaTOpa raMma pelenTopoB 4YacTOTa
amieneit G u A B rpyiime cnopTcMeHoB coctaBuiia 58,0% u 42,0%, renorunoB GG,
GA u AA — 36,0%, 44,0% u 20,0%, cooTBETCTBEHHO. B KOHTpOJIBHOU TpymIie
amemn G u A — 75,0% u 25,0%, resorunel GG, GA u AA — 53,7%, 42,6% u

3,7%, cooTBeTCTBEHHO (Tabnuma 36).

Tabmuma 36 — OrHocuTenbHas yacToTa MNOIMMOP(U3MOB  TEHa
aHTMOTEH3MHINpeBpalaomero (¢epmenra u l-anbda KoakTUBaTopa raMma
peuenTropa y CIOPTCMEHOB C MAaCKUPOBAaHHOM apTEPUAIbHOM THUIEPTEH3UEU C

HOPMAJIbBHOM I'€OMETPHUEH JIEBOTO KEITYA0YKA U KOHTPOJIBHOU I'PYIIE

Ten Cnopremensl | KorrposbHas rpymnma | 2

(n=33) (n=58)

ACE Amnens |1 52,0 72,4 6,51 <0,05
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D 48,0 27,6

II 28,0 55,2 5,83 <0,05
I'enotun | ID 48,0 34,5

DD | 24,0 10,3

PPARGCIA G 58,0 75,0 4,67 <0,05

Annenb

A 42,0 25,0

GG | 36,0 53,7 6,24 <0,05
I'enorun | GA | 44,0 42,6

AA 20,0 3,7

[Iprmeuanue: p — TOCTOBEPHOCTD PAa3IMYMi IPH CPABHEHUH T'PYIIIBI CIIOPTCMEHOB

Y KOHTPOJIbHOW TPYTIIIBI.

BpisiBIeHO, YTO y CIOPTCMEHOB C MACKUPOBAHHOM apTEPUAIBHOM
TUIIEPTEH3UEN CTATUCTUYECKU IJOCTOBEPHO Yallle BCTPEYAETCS HOCUTEIBCTBO D
amenst u ID, DD reHOTHMNIOB reHa AHTMOTEH3MHIIPEBPAILAIONIET0 (pepMEeHTa, MO
cpaBHeHHUI0 ¢ rpynmnoil kontposs (p<0,05). B orHomenuu rena l-anbda
KOaKTUBATOpa TaMMa-pelenrtopa B TPyNNe CIOPTCMEHOB C MACKHPOBAaHHOMU
apTEepUAIBHOM TUIIEPTEH3UEH CTATUCTUYECKHM 3HAYMMO 4Yalle BCTpEYaeTCs
HOCUTENBCTBO ayienst A u reHoruna GA, AA (p<0,05).

AHanu3 B3aUMOCBA3M NMOJIMMOp(HU3MA HU3YYAaEMBIX T'€HOB C apTepUalbHOMN
TUIIEPTEH3UEN Y CIIOPTCMEHOB BbIsABWJ, 4T0 reHotunsl ID m DD rena
AHTMOTEH3UHIPEBpallaomero (¢epMeHTa acCOUMUpPOBaHbl  C  apTEpHAIBHOU
TUIEPTEH3UEN Yy CHOPTCMEHOB. OTHOCUTENbHBIA PUCK Pa3BUTHUS apTEPHAIBHON
runepreH3un y cnorcMeHoB ¢ ID u DD renorunom B 3,1 paza Beie, yeM npu 11
reHorune (OP 3,16 (95% U 1,15-8,73, p<0,05). B ornomennn GG, GA, AA
TCHOTUIIOB TeHa l-aiba KOaKTUBAaTOpa TraMMa-perentopa CTaTUCTHYECKU

3HAYUMOM accolaluu ¢ apTepualbHOW TurnepreH3ue He BbisiBiIeHO (p>0,05)

(Tabmuma 37).

Tabmuna 37 — Accoumanuu noiduMopdu3zMa H3yd4aeMbIX TE€HOB C

MAaCKHUPOBaHHOM apTEPUAIIBHON THIIEPTEH3UEN Y CIIOPTCMEHOB
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[Tokazarenu rpynmna 1 (¢ KonrponbHas | x> p OP | AN95%
HOPM. COVIIA
reoMeTpuei py
JIK) (n=58)
(n=33)
ACE II 9 (24,3%) 32 (55,2%) 5.18 | <0,05 |0,32 | 0,11-0,87
ID+DD | 24 (72,7%) 26 (44,8%) 3,16 | 1,15-8,73
PPARGC | GG 12 (36,4%) 31 (53,4%) 2.15 | >0,05 | 0,48 | 0.18-1.29
1A GA+AA | 21 (63,6%) 27 (46,6%) 2,06 | 0,78-5,47

[Ipumeuanue: p —

JOCTOBEPHOCTh pPA3JIMYMi NpPU CPaBHEHUM TIpynnsl 1 u

KOHTPOJIbHOW TPYTIIIBL.

Takum

obpazom,

aHaJIn3

pacrpeneneHus

AHTUOTCH3UHITPCBPAIIAIOIICTO (bCpMeHTa u

perenTopa

B Ipynmne

CIIOPTCMCHOB C

OTMMOP(PU3MOB

MaCKHUPOBaHHOMN

l-anpa KoakTHBaTOpa ramma

apTepuaIbHOU

IrcHa

TUIIEPTEH3UEN C HOPMAJIbHOW I€OMETPUEMN JIEBOIO KEIY0YKa IMOKAa3aJl BBICOKYIO
yactory D amnensa, u ID, DD reHoTMnoB reHa aHTMOTEH3UHIIPEBPAILAOIIETO
dbepmenTa, a Takxke A amens u GA, AA reHoTUroB reHa 1-anb(ha KoakTHBaTopa

ramma-penenropa.  BeiiBaeHo, uyro reHorunsl ID w DD rena

AHTMOTEH3UHIIPEBpAIAIOIIEro (hepMeHTa acCcOLMMpPOBaHbBl €  ApTEpUATIBHOU

TUIIEPTEH3UE .y COPTCMEHOB. OTHOCHUTENBHBIN PUCK Pa3BUTUSI apTEPUATIBHOM

runepreHsud 'y crnopremeHoB ¢ ID wm DD reHorunoMm — reHa

aHTHOTEeH3MHMpeBpamammero ¢epmenra B 3,1 pasa Bbille, 4eM Yy HOCHUTENEH

redortuna Il rena aHruoTeH3uHNpeBpanaonero GepMeHTa.
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IJTABA 4. OIEHKA IPOTHOCTHUYECKHU 3HAYUMBLIX
MOKA3ATEJIEW MW OTHOCHUTEJBHBIX PHUCKOB PA3BUTUS
MACKHPOBAHHOM APTEPUAJIBHON I'MIHEPTEH3UU Y
CIIOPTCMEHOB

beitn  pa3zpaboTaHbl TPOTHOCTUYEKHWE MOJCIHU OINPEACIICHUS Pa3BUTUS
MacCKMpPOBAaHHOU apTepualbHOM TMIIEPTEH3UU Y CIIOPTCMEHOB METOIOM OMHApHOU
JIOTHCTUYECKOU PETPECCHM.

3a 3aBUCHUMYIO IEPEMEHHYIO MPUHATO 0TCyTCTBUE («0» — 80 HabMIOACHMIT) U

Hanuuue («1» — 67 HabmroneHnit) MacKMPOBAaHHOM apTepuaibHOM TMIIEPTEH3UU Y
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CIOPTCMEHOB. B KauecTBe mpennosaraéMbiXx MOPEIUKTOPOB (HE3aBUCUMBIX
NEPEMEHHBIX)  MPUHATBLI:  BO3pPAaCT, CHOPTUBHBIM  CTax, BHJ  CHOpTa
(enMHOOOPCTBA/BBIHOCIVBOCTH), CIOPTUBHAS KBAIMPUKaLKs (KaHAUAAT B MacTepa
criopra/mactep copra),  KO3pQGUIMEHT  pacxoda  pe3epBOB  MHOKapna,
HocutenbcTBo  amtener (I, D) wu  renmoruma (I, ID, DD) rena
aHTHOTEH3UHMpEeBpaniatomero ¢depmenta, HocuTeabcTBo amened (G, A) wu
redotuna (GG, GA, AA) rena anbda 1 — KoakTHBaTOpa raMMa-perenTopa.
VYpaBHeHue OMHAPHON JTOTUCTUYECKOM PErPEeCCUH UMEET CIEAYIOIINA BHUI:
P=11+ez ,

rae P — BeposATHOCTh HACTYIJICHUS] MHTEPECYIOIIETO COOBITHS, B JAHHOM Cilydae,
HaJIM4Msl MACKHUPOBAaHHOM apTepUaibHOM TUIEPTEH3UHU; € — OCHOBaHHUE
HATypaJbHOTO Jorapudma, IpUOIN3UTETLHO paBHOE 2,72; NWHEHHOE ypaBHEHUE

perpeccun — z = a + bl x X1 + b2 x X2 + ... + bn x Xn; rme a — KOHCTaHTa

perpeccuoHHoro ypaBHeHus X1, X2, ... Xn — 3HaYC€HUS HE3aBUCUMBIX
nepeMeHHsix, bl, b2, ... bn — ko3dpdunreHTsr OWHAPHON JIOTHCTHYECKOU
perpeccum.

B pesynbrare mpoBEAECHHOIO aHajiu3a YCTAHOBJIEHO XOpOIlee KadeCTBO
mogaenei (60,1-75,0 % KoHKopJalum).

B nepByro Mojenb JIOTUCTUYECKOW PErpecCHuy BOILIM TaKue MPEIUKTOPHI,
Kak Bo3pacT (I) U cHnopTuBHBIA cTax (r). Xu-kBaapar coctaBui 3,437, yucio
creneHeit ceooosl — 1, (p>0,05). [IponenT koukopaatHoctu — 61,8 %. YkazanHbie
NPEAUKTOPbl HE TOKa3ajdu CTATUCTHUYECKH 3HAYMMOIO BIMSHHUS Ha 3aBHCUMYIO
MEPEMEHHY 0.

Bropas monenn mnpencTtaBieHa CHOPTUBHBIMHU (aKTOpaMH: BHUJ CIIOPTa
(UMKIMYecKre/eMMHOO0NCTBA), CIIOPTUBHAS KBaIM(UKAIUs (KaHIUIaT B MacTepa
criopra/macrtep criopra). Xu-KBajapar coctaBui 7,980, 4rciio cTeneHei cBoOOIbI —
2, p<0,05). Ilpoment koHKOpaaTHOCTH — 63,7%. YpaBHEHHE JIOTUCTUYECKON
perpeccun umeet Bud: P =1/ 1+e™”, ypaBHeHUE 3HAYECHUS Z:

z=-0,266 1+ 0,915 x X1,
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rae P — BepoOSTHOCTH pa3BUTHS MACKUPOBAHHOW apTEpPUAIbHOM THUIIEPTEH3UH, -
0,266 — xoncranta, X1 —  crmopruBHas KBaIU(UKAIMSI «MacTep CIIOPTay.
BeisiBieHO, YTO HajJWuMe CIOPTUBHOM KBadu(UKAUM «MacTep CIOpTa»
YBEJIMYUBAET BEPOSTHOCTh Pa3BUTHUSI MACKUPOBAHHOMN apTepUaIbHON THUIEPTEH3UU
B 2,5 pa3 (p<0,05).

Tperbst  Mopmenb  TpeACTaBiICHA  KOJIMYECTBEHHBIM  MPEAUKTOPOM
kod(purmenTa pacxomoBaHus Pe3epBOB MUOKapaa. Xu-kBaapar coctasui 10,249,
yuciio creneneir cBoooasl — 1, p<0,01). Ilpouent xonkopmarHoctu — 70,1%.
YpaBHEHUE 3HAUCHUS Z UMEET BUI:

z=-4,146+ 0917 x X1,
rne -4,146 — xoncranTa, X1 — 3HaueHue Kod(PduUIIMEHTa PACXOJA0BaHUS PE3E€PBOB
MUOKapJa. BbIsIBIEHO, 4YTO yBEJIWYEHHE JAHHOTO MPEAUKTOpPa YBEIUYUBAET
BEPOSITHOCTh PA3BUTHUSl MAaCKHMPOBAHHOW apTepHalbHON TUIIEPTEH3UU B 2,5 pasza
(p<0,01).

B deTrBepryro Momenp BOLUIM Takue NMPEAUKTOphl, Kak | u D amnenu rena
aHTHOTEH3UMpEeBpalaromero ¢epmenta. Xu-kajapar — 9,489, yucio creneHei
cBo0obI — 1, p<0,01). IIponent konkopaarnoctu — 70,1%. YpaBHeHue 3HAUCHUS Z
UMeEET BUJ:

=-1,063 + 1,039 x X1,
rne -1,063 — xoncranta, X1 — D annenp reHa aHrHOTEH3UIPEBPAIIAOIIETO
dbepmeHTa. Y JIALL, SIBIISIFOLLIAXCS HOCHUTEIIEM D-annens reHa
AHTUOTEH3UHIIPEBpaliaronero GepMeHTa BEpOSTHOCTh PA3BUTUSI MACKUPOBAHHOMU
apTepUaIbHON rUnepTeH3nu yBenmuupaercs B 2,8 pasa (p<0,001).

[Istas wmomens mpencrabiena II, 1D, DD reHorunamu  reHa
aHTHOTEeH3UMNpeBpalatonero gpepmenta. Xu-kpaapar — 11,174, ducio creneHei
cB00OBI — 2, p<0,001). ITporienT koHKOpAaTHOCTH — 65,0%. YpaBHEHNE 3HAYCHUS
Z UMeeT BUJI;

z=-1,063 + 0,862 x X1 + 1,505 x X2,
rone -1,063 — xoncranta, X1 — ID remorun, X2 — DD renorum resHa

aHTHOTEeH3UMNpeBpalatomero ¢gepmenta.  BoisgBieHo, uyTo HocuTenbcTBo ID
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TEeHOTHUNA AHTMOTEH3UHIPEBpallaomero ¢GepMeHTa YBEJIMYUBAET BEPOSTHOCTH
pa3BUTHUSI MAaCKMPOBAHHOUN apTepuanbHONl runepreHsuu B 2,4 paza (p<0,05), a
reHoruna DD B 4,5 pa3 (p<0,001).

[llectas monmens mpexacraBieHa npeaukropom G m A amnensiMd rera  1-
anbda KOaKTHUBATOpa Tamma-perenrtopa. Xu-kBajapar coctaBui 0,564, yucio
crerneneit ceobonnl — 1, (p>0,05). IIpouent koHkopaaTHOCTH — 61,8%. YKa3aHHbIE
MPEAUKTOPHI HE MOKA3aJIM 3HAYMMOTO BIIUSIHUS HA 3aBUCUMYIO [IEPEMEHHYIO.

B ceapmyro Moaens Bouwu npeauktopsl GG, GA, AA re”Hotunsl resa 1-
anb(a KOAKTHMBATOpa TamMma-perientopa. Xu-kBaapar coctaBuia 1,903, uyucio
crerenet ceobonapl — 2, (p>0,05). IIponent koHKOpAaTHOCTH — 61,8%. YKazaHHBIC
NPEAUKTOPHl HE TMOKA3aIM 3HAUMMOTO BIUSHUS Ha 3aBUCHMYIO IEPEMEHHYIO

(Tabnuma 38).

Ta6nuua 38 — Koapummentsr morucTudeckoit perpeccuu

IMpeaukTop B SE y*Bamsga | p OP (95% 1)
Monens 1. 2=3,437, df=2, p>0,05, xoukopmanTHocTh 61,8%

Bospacr 0,080 0,045 3,102 >0,05 1,083 (0,991; 1,184)
CropTuBHBII -0,041 0,047 0,776 >0,05 0,960 (0,876; 1,052)
CTaxX

Koncranra -1,879 0,942 3,976 <0,05

Mogens 2. 2=7,980, df=2, p<0,05, xoHKOpIaHTHOCTH 63,7%

EnnnoGopcTaa -0,770 0,430 3,211 >0,05 0,463 (0,199; 1,075)
Macrep cnopra 0,915 0,358 6,526 <0,05 2,497 (1,237, 5,039)
Koncranra -0,266 0,363 0,537 <0,05

Monens 3. ¢2=10,249, df=1, p<0,01, xkoukopaantTHocTs 70,1%
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KPPM 0,917 0,305 9,027 <0,01 2,503 (1,576; 4,554)

Koncranra -4,146 1,228 11,389 <0,01

Monens 4. ¥2=9,489, df=1, p<0,01, xorkopmanTHOCTH 61,8%

D annens rena 1,039 0,345 9,067 <0,001 2,826 (1,437, 5,556)
ACE

Koncranra -1,063 0,266 15,954 <0,001

Mogens 5. y2=11,174, df=2, p<0,001, xoukopaanTHOCTH 65,0%

ID renorun rena 0,862 0,372 5,381 <0,05 2,368 (1,143; 4,907)
ACE

DD renorurm 1,505 0,503 8,937 <0,001 4,503 (1,679; 12,076)
rena ACE

KOHCTaHTa -1,063 0,266 15,954 <0,001

Mogens 6. 42=0,564, df=1, p>0,05, xoukopaanTaocts 61,8%

A annenp reHa -0,248 0,330 0,562 >0,05 0,781 (0,409, 1,491)
PPARGCIA

Koncranra -0,365 0,223 2,681 >(,05

Monens 7. ¢2=1,903, df=2, p>0,05, xorkopmranTHoCcTh 61,8%

GA reHotur -0,376 0,352 1,146 >0,05 0,686 (0,345; 1,367)
reHa

PPARGCIA

AA reHOTHII 0,365 0,619 0,349 >0,05 1,441 (0,428; 4,848)
reHa

PPARGCIA

Koncranra -0,365 0,223 2,681 >0,05

OneHka KauecTBa MOJEIM KOJIMYECTBEHHOW MEPEMEHHOM JIOTMCTUYECKOM

perpeccuu nposezeHa ¢ nomoupo ROC-ananusa (pucyHok 2).
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Pucynox 2. ROC-kpuBas mpemnukTopa KO3(PQUIIMEHTa PaCXOIOBAHUS

pe3epBOB MHUOKapa

[Tmomanes mom ROC-kpuBoM misi mpeaukTopa Kod(PQUIMEHT pacxoja
pesepBoB muokapaa cocrasuia 0,706 (0,608;0,817) (p<0,001), 4To COOTBETCTBYET
xopomiemy KadectBy wmonenu. Ilopor orceuenust (cut-off) ompenensiim mo
HauBbICIIeMy 3HadeHUio uHiekca FOpena. Ilopor orcedenus cocraBun 3,8 y.e.
(4yBCTBUTEIBHOCTD — 65%, cienupuaHOCTb — 67%).

Takum 00pa3oMm, IO [JaHHBIM OWHAPHOW JIOTHUCTHYECKOM PErpeccuu
BBISIBJICHA TMIOJIOKUTENIbHAST CBA3b apTEPUAIBHOW TUIMEPTEH3UMH C TaKUMU
(dakTopamMu, Kak KBaJM(HUKALUs «MacTep CIOpTa», yBeJInyeHue KodpduiueHta
pacxodoB  pe3epBOB  MHMOKapnaa, HocuteabcTtBo ID, DD reHorumna reHa

AHTMOTEH3UHIPEBpaIAIoNIEero (hepMeHTa.
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B Haiem uccieoBaHUM BBISIBICHO, YTO BO3PACT, BUJI CIIOPTA, HOCUTEIBCTBO
GA, AA renoruna reHa anb(a 1-koakTUBaTOpa raMma-perentopa He BIMUSIOT Ha
pa3BUTHE apTEePUAIBHON TMIIEPTEH3UH Y criopTcMeHOoB (p>0,05).

BbIsIBIEHO, UTO OTHOCUTENBHBIN PUCK PA3BUTHSI apTEPUAIIBHON TUIIEPTEH3UN
yBeJIMYUBAeTCsT B 2,5 paza NpU HAIMYMM KBAIM(PUKALUK «MacTep CIOpTa»
(p<0,05) ¥ mpu yBeIMUYEHUU TMOKa3aTenss KOodPPUIMEHTa pacxolloB PE3EPBOB
(p<0,01). v CIIOPTCMEHOB, HOCHUTEIeH D asnens reHa
AHTMOTEH3UHIPEBpAIAoONero  (epMeHTa, OTHOCUTEIBHBIM PUCK  pPa3BUTHUS
apTepuaibHON TUnepTeH3un ypenuunBaercs B 2,8 (p<0,001) paza, y Hocuteneit ID
— TEHOTHUIIA TeHa aHTHOTEH3UHIpeBpaiatomero gpepmenrta — B 2,4 paza (p<0,05), a

DD renoruna —B 4,5 pa3 (p<0,001).
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3AKJITIOYEHHUE

AprepuanbHas ~ TUIEPTEH3UsS  3aHUMAeT  BEAyIlee  MECTO  Cpeau
3a00J1€BaEMOCTH CEPJIEYHO-COCYAUCTOM CHUCTEMbI BO BCEM MHUPE U SIBISTCA
BeAylIed TMPUYUHON HETPYIOCIOCOOHOCTH, HHBAIMAM3AIMU U CMEPTHOCTHU
HaceneHus [31]. CormacHO HaHHBIM HMCCIEAOBAaHUS «IMUIEMHUOJIOTHS CEpACYHO-
COCYNHCTBIX 3a0oyieBaHuii B pa3nuuHblx perunoHax Poccum» (DCCE-P®D),
HauOOJbIIas JI0JI PACIPOCTPAHEHHOCTH apTEPUAIBHON TUIIEPTEH3UU TTPUXOIUTCS
Ha HacelieHue cpeaHero Bospacrta (43,4%) u mpeobragaeT cpenu JUll MY>KCKOTO
nosna [4].

Hecmotpst Ha «cTaHIapTU3aIMI0» U HEMHBA3UBHOCTh METOJIOB IMATHOCTUKHU
apTepUAIbHON TUNEPTEH3UM, PaHHEE BBISBICHUE JAHHOM IMATOJIOTUU UMEET PsJl
TPYAHOCTEMN, 0COOCHHO JIJIsl JIUIT MOJIOJIOTO Bo3pacra [9, 88].

OgauM w3 (PeHOTUNOB  apTepUaIbHOM  TUMNEPTEH3UM  SBIISICTCS
MacKMpOBaHHasi (opMa apTepUaTbHONW TUTNEPTCH3WHU, KOTOpas XapaKTepU3yeTCs
JUIMTENIbHBIM ~ O€CCUMITOMHBIM ~ TEUYEHHEM, CYOKIMHUYECKUM  MOPaKEHUEM
OPraHOB-MHUILIEHEW W BBICOKUM PHUCKOM CEpPACYHO-COCYAUCTBIX OCJIOXKHEHUH |18,
20, 31].

PacnpoctraneHHOCTh MAaCKMpPOBAaHHOM  apTEpPUANLHONM THUIEPTEH3UH Y
MOJIOABIX JHI[ MO Pa3HbIM HMCTOYHHMKAM cOCTaBisieT oT 4 10 52%, U BO MHOrOM
3aBUCHUT OT dTHUYECKOW MPUHAJIEKHOCTH, BO3pacTa, 1ojia, yCIOBUH Tpyaa, MECTa
IPOKUBAHUS, YPOBHA MCUX0(PHU3MOIOrHUecKoro craryca u ap. [18, 31].

MHeHune ucciie1oBaresie Mo MmoBOAY PACHPOCTPAHEHHOCTH APTEPUAIBHOM
TUIEPTEH3UN CPENM KaTEeropuy CIOPTCMEHOB ABOSKO. 110 HEKOTOpBIM JaHHBIM
4acTOTa APTEPUANBHOM THUIEPTEH3UU CpPEId CHOPTCMEHOB IpuMepHO Ha 50%
HIDKe, 9eM B oOmel momymsnuu [91]. Takoe MHEHHME MOXKET OBITh BBI3BAHO
HEJI0OCTATOYHON JIMArHOCTUKON JaHHOW MATOJIOTMH CPEIU CIOPTCMEHOB, TaK Kak
HauOoJsiee 4YacTo ISl JAUArHOCTUKH apTEepUabHOW THUIEPTEH3UU UCIIONb3YeTCs
U3MepeHne «o(HUCHOTO» YpPOBHS apTEpPHAIBHOIO JaBjieHUs. HenHBa3sMBHOCTh U

MpoCTOTa HU3MCPCHUA <<0(1)I/ICHOF0>> YPOBHA apTCPUATIBbHOTO AaBJICHHA JCJIAaI0T
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JAQHHBIA METOJ 4YpPE3BBIYAWMHO MONYyJsApHBIM [2, 9]. Ha ceromHsmuuii neHpb
HamOonee WH(GOPMATUBHBIM METOJIOM HCCIEAOBAHUS apTEPUATBHOTO JIaBICHUS
SBJISICTCSI TIPOBEACHUE CYTOYHOTO MOHMTOPHUPOBAHUS apTEPHATBHOTO JABJICHUS B
aMOyJIaTOPHBIX YCIIOBUSX U TIPOBEEHUE TPOOKI ¢ (pr3mdeckoit Harpyskoi [27, 41].

KomOunammsi Takux HeE3aBUCUMBIX (AKTOPOB pHCKA, KaK BBICOKAS
dbu3uyeckas akTUBHOCTb, MYCKOM MOJI, BRICOKUM YPOBEHb MCUXOAMOIIMOHATBLHOTO
CcTpecca, KOTOpPbIA SIBISIETCA IYCKOBBIM MEXAHU30M aKTUBALlUM CUMIIATO-
aJpEeHAIOBOM CHUCTEMBI, MO3BOJISIOT BBIJIETUTH MPOGECCUOHATBHBIX CIIOPTCMEHOB
KaK OTJICJIbHYIO KaTEropuio JIUI[ BBICOKOTO pUCKa MO Pa3BUTHI0 MACKUPOBAHHOMU
aprepuasibHOoi runeprenzun [18, 22, 55]. H3BecTtHO, 4TO ajganTallMOHHbIE
W3MEHEHHUs OpraHu3Ma, (OpPMHPYIOIIUECS B TEUEHHUE CIOPTUBHOM NESITEIHHOCTH
po(heCCHOHAIIBHOTO CITOPTCMEHA, B YAaCTHOCTH, THIIOTOHHS B TTOKOE, CITOCOOHBI
«MacCKMpOBaTh» HaJIW4Me aprepuanpbHodM runeprensuun [34, 100, 151].
DuU3NOIOTUUECKUE aJanTallUOHHbIE M3MEHEHUS M IaTOJIOTHYECKas MepecTpoika
CEPACUHO-COCYIUCTON CUCTEMBbI UMEIOT TOHKYIO I'paHb MEXIy CO00#, U HEpPEaKO
SIBJISIIOTCSL CEPhE3HOM MpoliemMoil U PpepeHInalIbHOrO JUarHo3a B CIIOPTUBHOM
MeauuuHe [96, 126].

VYpOBEHB U CTEINEHb BBIPAXKEHHOCTH aJaNTaAllMOHHON EPECTOMKU OpraHn3Ma
CIIOPTCMEHA 3aBUCSAT OT MHOTHX (DAaKTOPOB, TaKMX, KaK BO3PACT, MOJ, CIIOPTUBHBIN
CTaX, YpPOBEHb CHOPTUBHOTO MACTEPCTBA, HAIMPABICHHOCTh U WHTEHCUBHOCTH
TPEHUPOBOYHOM JI€ATEIBHOCTH, T€HETUUECKasl MPEAPaACIONOKEHHOCTh U T.A. [34,
99, 103].

[Tonnmanue naTo(GU3nOIOTUIECKOM 3aKOHOMEPHOCTHU pa3BUTHUSA
MacCKUPOBAaHHON apTepHalbHON THUNEPTEH3UH Y MOJIOABIX JHUI, B TOM YHCIE C
BBICOKOW (pU3MYECKON aKTUBHOCTBIO, MIO3BOJIUT BBISIBUTH MPEIUKTOPHI, BIUSIONINE
Ha (OPMHUPOBAHKE BBICOKOTO apTEPUAIBHOTO JIaBJICHWSA, [JISi BBISBICHUS JIWIL
TPYIIBl PUCKA U TPO(PUIAKTUKH CEPACUHO-COCYAUCTHIX OCIOKHEHUMN, YTO JieslaeT
W3y4YEeHHE JJAHHOTO BOMPOCA KpaliHe aKTVaJIbHbIM.

B cBsi3u ¢ 3TUM LIETBIO JAHHOTO AUCCEPTALMOHHOIO UCCIEI0BAHUS SIBUIIOCH

OIIpCACIICHHUC KIIMHUKO-TCHCTUYCCKHUX 3aKOHOMCPHO cTeu pasBUTHUA
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MacCKMpPOBAaHHOI apTepHallbHOW TMIEPTEH3UHU y crioprcMeHoB B Pecnyonuke Caxa
(AxyTtus).

JUist  JOCTH>KEHMSI TOCTaBICHHOM 1eau ObUIM HM3yYeHbl OCOOCHHOCTH
CYTOYHOTO mTpOGMiIs apTepUaJbHOTO JAaBICHUS W YacTOTa MAaCKHUPOBAaHHOU
apTepuaibHON THmepTeH3uel y cnoprcmMeHoB B Pecnybnuke Caxa (Skytus);
IPOBEJICH CpaBHUTEIbHBIM aHaAIW3 (YHKIUMOHAIBHBIX pPE3EPBOB  CEPIECYHO-
COCYIMCTON CHUCTEMBI, MTOJIUMOP(PU3MOB T€HOB-KAHINIATOB, aCCOIMUPOBAHHBIX C
MAacCKMpPOBAaHHOM apTepHaIbHOW THIEPTEH3UEH W pa3padoTaHbl MPOTHOCTHUYECKUE
MOJIENIA JUISl PaHHEH JUArHOCTUKU MAacCKUPOBAHHOM apTE€pUAJIbHOW TMIIEPTEH3UH Y
CIIOPTCMEHOB.

[IpoBeneHo wucclieJoBaHUE IO THUITY «CIy4ail-KOHTPOJIb» ¢ ydactuem 205
JIMI] MY’KCKOTO M0JIa, SIKyTCKOM HAllMOHAJIRHOCTH B Bo3pacte or 18 mo 30 et
Cpennmuii Bo3pact coctasmi 22 (18;26) rona.

B 3aBucumoctH OT ypoBHS (PU3MYECKON AKTUBHOCTH HCCIENyEMBbIE
pasmeneHsl Ha 2 TPYMIBL: Tpymma crnoprcMeHoB — 147 mpodeccrnoHambHbBIX
crioprcMeHoB  (cpeanuit Bo3pact 22 (19;25) roma); rpymnma kKoHTpons — 58
COMOCTABUMBIX MO BO3paciy M MOy MPAKTUYECKH 3J0POBBIX JHI[ (CpeaHui
Bozpact 21 (19;24) rom), Oe3 cucTemMaruyeckux (PU3NYECKUX HArPy30K, C
HOPMAaJIbHBIM YPOBHEM «O(DHCHOTO» U CyTOYHOTO apTepUAIbHOTO JAaBJICHHUS.

[lo pesynpratam wu3MepeHUs «O(PHUCHOTO» W, CYTOYHOTO apTepUaIbHOrO
JIABJICHUS] CIIOPTCMEHBI pa3/ieJieHbl Ha JBE TPYIIbL: rpynmna | — CIOpPTCMEHbI C
HOPMAJIbHBIM YPOBHEM «O(HUCHOTO» U CYTOYHOIO apTEpUaJIbHOTO JABJIEHUS
(n=87); rpynmna 2 — CIOPTCMEHbI C MPU3HAKAMU MACKHPOBAHHOW apTepUaIbHOU
runeprersun (n=60).

3a HOpPMaJIbHBI YPOBEHb «O(DHCHOT0» apTEPUATLHOTO JIaBJIICHUSI MPUHATO
3HaueHue Menee 140/90 mm pt. ct. Kputepusim aprepuaibHON THINEPTEH3UH TI0
pe3yabTaraM ~ CyTOYHOTO  MOHUTOPUPOBAHMSI ~ apTEpPUAIbHOTO  JIaBJICHUSA
COOTBETCTBOBAJIO CPEAHECYTOYHOE CHUCTOIMUECKOE/IMACTONUIECKOE apTepUaTbHOE
naBieHue Oojee u paBHoe 130/80 MM.pPT. CT. W/miaM cpegHeAHEBHOE Oojiee WIIH

paBHoe 135/85 MM pT. cT. u/uinm cpeaHeHouHOEe — Oosiee i paBHoe 120/70 mm pT.
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CT. 32 KpUTEPUU MACKUPOBAHHOW apTEPUAIIBHOW TMIIEPTEH3UM ITPUHATO COUETAHNE
HOPMAJIbHOTO YpPOBHSI «O(HUCHOIO» apTEepHAIbHOTO aBJICHUS M TOBBILIEHHOIO
CYTOYHOTO  apTEepHaJIbHOIO  JaBJIEHMS ,. IO  pe3yibraraM  CyTOYHOI'O
MOHUTOPUPOBAHUS APTEPUAIBHOTO AaBieHus [31].

[IpoBeneHO cTaHAAPTHOE AHTPONOMETPUYECKOE HCCIIEOBAaHUE, U3MEPEHUE
«o(ucHOro» (MEXaHMYECKUM TOHOMETPOM OCHUJIOMETPUUYECKUM METOAOM) U
CYTOYHOTO YypOBHSI (CYyTOYHOE€ MOHHUTOPHPOBAHHE AapTepUaIbLHOIO JABJICHUS)
apTepuajIbHOrO JABJICHUS, IMYJICOBOTO JIaBJICHHUS, YCPEAHEHHBIX MOKa3aTele u
WHJIEKCA  Harpy3Kd  NABJIEHUEM  CHCTOJIMYECKOTO W JMACTOJIMYECKOIO
apTepUaNRHOTO JABJICHUS B TEUCHHUE CYTOK, JTHEBHOE U HOYHOE BpEeMs, IINPKATHOTO
npoduist. OneHnBaiy QyHKIMOHAIBHBIE PE3EPBBI CEPACYHO-COCYTUCTON CUCTEMBI
C HUCHOJB30BAaHHEM MPOOBI C JAO3MPOBAHHOW (PU3MUECKON HArpy3Kod MO TECTy
PWC170 (powerworkcapacity) ¢ mMOCIEIyIOIIMM  BBIUKACICHUEM  OOIIEH
¢usnueckoir pabOTOCIOCOOHOCTH, MAKCHMAJIbHOIO MOTPEOICHUsI KHUCIOpOJa,
MHOTPOITHOTO, XPOHOTPOITHOTO PE3ePBOB, KOAPPHUIIMEHTA PACXOI0BAaHUS PE3EPBOB
MUOKap/la ¥ HHJAEKca dSHepreruyeckux 3arpar. CTpyKTypHO-(QYHKIIMOHAIbHBIC
NOKa3aTeau cepua UCCIeN0BaIM METOIOM 3XOKapauorpaduu no oO0MenpUuHITHIM
CTaHJIapTaM OILICHKU JIMHEHHBIX M 00bEMHBIX IMOKa3aTeael cep/ila, CUCTOINYSCKON
Y TUCTOJMYECKON (PYHKIIUU.

MonekynsspHO-TEeHETUYECKAE  HUCCIENOBAaHUS  HPOBOAWIA  MEIQIOM
NOJMMEPA3HOM LIETMHON peakuuu C OINpeAeseHUueM moaumMopdusma s TeHa
anruoreH3uHnpenpamatomero pepmenta (ACE, nomumopdusm /D, rs4646994),
penientopa 2-ro Ttuna k anruoteHsuHy Il (AGTR2, momumopduzm C/A,
rs11091046) wu l-anpda koakTuBaTtopa ramma-penentopa (PPARGCIA,
nonumopdpusm G/A, rs8192678).

Cratuctuueckas o00pa0OoTKa JaHHBIX TIPOBEACHA C HCIOJIb30BAaHUEM
nporpammHoro obecrnieueHust SPSS, Bepcust 19 (Incan IBM Company, CIIIA). C
y4eTOM OTCYTCTBHSI HOPMAaJIbHOTO pacmpezeneHusi (mo kputeputo Kommoroposa-
CMupHORA) HcCCeIyeMbIX IOKa3aTesiell, HCIHOIb30BAIM HEMapaMeTpUUYECKUe

METOAbI aHaJIn3a HJaHHBIX. OLICHKy paSJII/I‘H/Iﬁ IMPOBOAXUIIM C IMOMOIIBIO KPHUTCPHI:
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JUIsl KOJTMYECTBEHHBIX MOKa3aTtesned MaHHa-YUTHH (MpU MAPHOM CPABHEHUH JBYX
HE3aBUCUMBIX  TpyI); JUIsi KAYECTBEHHBIX IIOKa3areliel ¢  I[OMOIIbIO
YETBIPEXIOJIbHBIX TAOIUIT CONPSKEHHOCTH C HCIOIb30BAHUEM KPUTEPHUS XHU-
kBajpar () no IMupcony. Kpurepun orHocutensnoro pucka (OP) BOSHUKHOBEHMS
COOBITHSI PACCUMTHIBATIM C KCIOJIB30BAHUEM TaOMUI[ COMPSHKEHHOCTH 2X2 C
kputepuem x2 (95%J1) (OpenEpi (Bepcust 3.01). I'eHeTuko-cTaTUCTHYECKHE
METOJbl HUCCJIEIOBAHUS BKJIOYAJIM CPABHEHUE YACTOT aJUIEJ€d W TE€HOTHUIIOB C
OPUMEHEHUEM TOYHOTO JBYCTOpOHHero Kputepus @Dumiepa. CpaBHeHHE
MOJIyYEHHOTO (DAKTUYECKOTO pacipe/iesIeHUs] TEHOTUIIOB C 0’KUAEMbIM IIPOBOIMIIN
C HCMOJb30RAHUEM KPUTEPHUS XHU-KBaJpaT. 3a KPUTUUYECKHIl YPOBEHb 3HAYMMOCTHU
(p) mpunsito 5%. [TocTpoeHre MPOTHOCTUYECKON MOJEIN BEPOSTHOCTH PA3BUTHS
MAacKMpOBAaHHON apTepuajIbHON THUIEPTEH3UHM Yy CHOPTCMEHOB MPOBEAEH C
MOMOIIBI0 aHAJIM3a OMHAPHOM JIOTMCTHUYECKOM perpeccuu. st oneHKH KadecTBa
JUArHOCTHYECKUI 3HAYUMOCTH KOJIMYECTBEHHBIX nokasaresuein npu
MPOTHO3UPOBAHUU  PA3BUTUA MAaCKHMPOBAHHOM apTepUalibHOW TUIEPTEH3UU
npuMeHneH metoy ananuza ROC-kpuoii (Receiver operating characteristic).

Ha nmnepBoM »3rame mnpoBeaeHa OLEHKA 4YacTOThl  MAacKUPOBAaHHOM
apTepHabHON TUIEPTEH3UN CPEIU 00CIIEyeMbIX HAMHU CIIOPTCMEHOB.

CornacHO  JUTEpaTypHbIM  JAHHBIM, YacTOTa  PacCHpPOCTPAHEHHOCTH
MAacCKHpPOBAaHHOI apTepualbHON TMIIEPTEH3UU CPEOU CIIOPTCMEHOB COCTABISAET OT
4,4% no 52 % [52, 78, 142, 146]. IlpuunHa BeIpaXEHHOTO pPa3zdpOca YACTOTHI
JAHHOM NAaTOJIOTMU MOXKET OOBSCHATHCS PA3HOM METONOJIOTHEN HCCIeI0BaHus,
UCIIOJIb30BAHUEM KPUTEPUEB MOPOTOBBIX 3HAYEHUN apTepUaIbHOW TUIEPTEH3UU,
STHUYECKUMH 0COOCHHOCTSIMHU M T€HETUYECKUM nonumopduzmom [17].

B Hamem wWcclenoBaHMM —4YacTOTa MAaCKUPOBAHHOM — apTepUajbHOU
runepreH3uu  cpeau crnoprcMeHoB coctaBwia 40,8 %. Cpennuii  Bo3pact
CIIOPTCMEHOB C MAacKHpPOBAaHHOW apTepuaibHON rumepreHsuen cocraBun 21
(19,2;26) rong. CpenHecyTouHbI YpOBEHb apTEPUATBLHOIO JIABJIICHUS MO JaHHBIM
CyTOYHOTO  MOHMTOPHUPOBAHUSI  COOTBETCTBOBAJ  KPUTEPUSIM  CHCTOJO-

JIMACTOJIMYECKOW apTepuaibHOM THUIEPTEH3UH: CHUCTOJIIMYECKOE apTepHaIbHOE
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JIaBJICHUE B T€UEHHE CYTOK coctaBuio — 145,2 (139,6;150,8) MM pT. CT., JTHEBHOM
nepuoa — 150,4 (144,06;158,0) mm pT. cT., HouHOM niepuon — 134.,2 (126,5:141,0)
MM PT. CT.. JHACTOJUYECKOE apTepuajbHOE JaBJICHHWE B TE€UEHHUE CyTOK — 87,8
(80,0;96,9) mm pt. cT., n1HeBHOU mepuog — 93,9 (84,0;100,7) MM pT. CT., HOUHOMH
nepuon - 77,0 (69,9;84,1) mm pr. cT.

[TokazaTen CyTOYHOTO MOHUTOPUPOBAHUSL aAPTEPHATBHOTO JIABJICHUS
001a1af0T BBICOKOW MPOTHOCTHYECKON 3HaunMocThio [84]. K mepBomy kmaccy
OTHOCATCSI YCPEIHEHHBbI®  MOKa3aTeid CHUCTOJUYECKOT0 U  JMACTOJIMYECKOTrO
apTepUaIbHOTO JaBJIEHUS B T€UYEHUE CYTOK, IHEBHbIE U HOUHBIC Yachl. Ko BTopomy
KJIacCy KJIMHUYECKON 3HAYMMOCTH OTHOCSTCS MIOKA3aTeNn «HATPY3KHU JaBICHUEMY,
KOTOPBIE TaKXXe IPOJEMOHCTPUPOBATIN BBICOKYIO KOPPEIALHMI0 C TMOpPaXKeHUEM
OpraHOB-MHIIICHEH, U  MPAKTHUYECKH MPUPABHUBAIUCH K  YCPEAHEHHBIM
MOKa3aTeJIsIM CUCTOJINYECKOTO U JJUACTOJINUYECKOTO apTepuaibHOTO AaBieHUs [9].

Cpenu  uWCClENOBaHHBIX  HAaMU  CIHOPTCMEHOB C  MAacCKHPOBAaHHOMU
apTepUaIbHOM  TUNEPTEH3UEeW  MOKa3aTesu CPEIHECYTOUHOTO  YpPOBHS
CUCTOJIMYECKOTO U JUACTQIUYECKOT0 apTepUaIbHOTO JaBICHHS, a TAKKE 3HAYCHUS
«HArpy3KU JIaBIICHHUEM» HaxOsATCs 3a MpeaenamMu peepeHCHbIX 3HAYEHUU, 4TO
MOXKET CIIY)KUTh IJIsi CTpaTU(HUKAIMU TPYNMbl PHCKA MO MOPAKEHUIO OPraHOB-
MMIIICHEM.

Y CHopTMEHOB C MACKHUPOBAaHHOW apTEPUAIBLHOM THMIIEPTEH3UEH BBISBIICHBI
OKUJ]AEMO W CTAaTUCTUYECKH 3HAYMMO BRICOKHE 3HAYEHUS CHUCTOJIIMYECKOTO U
JIMACTOJIMYECKOTO apTepUaAIbHOTO JAaBJICHUS B TEUCHUE CYTOK, JTHEBHOE U HOYHOE
BpEMsl IO CPABHEHHUIO CO CIIOPTCMEHAMHU C HOPMAJIbHBIM VPOBHEM apTE€PUAIbLHOTO
nasnenust (rpymma 1) (p<0,05) u xonTponsHo rpynmnoi (p<0,05). Heobxomumo
OTMETUTh, UTO Y CHIOPTCMEHOB C HOPMAJIbHBIM YPOBHEM apTEPUATILHOIO JABJICHUS
(rpynna 1) BbIABIEHBI CTAaTUCTMYECKH 3HAUMMO BBICOKME 3HAYEHHUs IOKa3aTess
Harpy3Kd JaBJICHUEM IO JUACTOJIMYECKOMY apTepUaIbHOMY JIABJICHUIO B HOYHOE
BpeMs, 4eM B rpymnmne KoHTpois (p<0,05).

BbisiBIEHO, YTO y MOJIOABIX JIMI, HECMOTPSA HA KOPOTKUM aHaMHER

3a00yieBaHMs], PETMCTPUPYIOTCS HAPYIICHUS LUPKAIHBIX PUTMOB apTepUaibHOIO
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JABJIEHUS, IPU 3TOM HAPYIIECHUS BEr€TaTHRHON PETYyJIsLUU CEPAECUYHO-COCYIUCTON
CUCTEMBI CBSI3aHBI € MOBBIIIEHUEM TOHYCA CUMIIATUYECKOTO OTJIE]a BEreTaTUBHON
HEPBHOW CUCTEMBI W MPOSIBISAIOTCS B BUAE HOUHOW runeprensuu [24, 38]. Cpsa3p
NaTOJIOTMYECKOT0 CYTOUYHOTO MPOQUisS Y MOJOIBIX JIMI[ C MOPAaKEHUEM OPraHOB-
MUIIEHENH, a UMEHHO TUNEpTPO(UH JIEBOIO JKEIYI0UYKa, MMOCITYKHJIO OCHOBAHUEM
JUISL UCTIONIb30BaHUSl JAHHOTO TMOKAa3aTessl B KAUECTBE HE3aBHCHUMOIO MPEIUKTOPA
Pa3BUTHUSI CEPJIEUHO-COCYAUCTBIX OCIOXKHEeHUi [27, 49, 75, 101].

IIpu cpaBHEHUU UCCIETYEMBIX I'PYII CHOPTCMEHOB C KOHTPOJIBHOW IPYIIIOiM
BBISIBJIEHO, YTO MATOJOTMYECKHM LMPKAJHbIA Opoduib dYalie BCTpedaeTrcss B
rpynne CropTCMEHOB. Tak, HEIOCTaTOYHOE CHUKEHUE apTEPUAIBHOIO JIABJICHUS B
HOYHOE BpeMsl (TUIl HOH-JUIINEp) B 2,6 pa3a yaille 3aperucTpUpOBAaHO B TpyIIIie
CIHOPTCMEHOB C HOPMaJIbHBIM YPOBHEM anTepuajbHOTO AaBieHHs (phynma 1)
(p<0,01) mo cpaBHEHMIO C KOHTPOJbHOW rpynmoil, u B 3,1 paza wyame y
CIOPTCMEHOB C MAaCKMPOBAaHHOW apTepualbHON THUMepTeH3ueu (rpymnmnoi 2) mo
cpaBHEHMIO ¢ KOHTpoJieM (p<0,05).

B coBpeMeHHOM npodeccHOHaIbHOM CHOPTE, MPAKTUUYECKH B JIFOOOM BHJIE,
IPUCYTCTBYIOT KaK CHUJIOBbIE KOMIIOHEHTBI, TaK U TPEHUPOBKH, HAIPABJICHHbBIE Ha
pa3BUTHE BBIHOCIMBOCTU. ApTepuasnbHas MIEPTEH3Usl BBIABISETCS KaKk B BUIAX
CIOpTa C BBICOKOMHTEHCHUBHBIMU CTaTMUYECKUMHU, TaK U BHICOKOMHTEHCHUBHBIMU
JMHAMUYECKUMU Harpy3kamu [5, 86]. B uccienoBaHusix ¢ yuacTueMm CIIOPTCMEHOB
LIUKIINYECKUX BUJOB CIIOPTA PACIPOCTPAHEHHOCTh MACKUPOBAHHOM apTEPHAIBHON
runepreH3un cocraBuwia 35-38% [162]. IlpumepHo Takas k€ 4acToTa OTMEUEHa
Cpelll CIIOPTCMEHOB, 3aHMMAOUIUXCA CKOPOCTHO-CHUJIOBBIMM M LHUKJIMYECKUMU
BUJIaMH CIIOpPTa: yCTOWYMBAs apTepualibHas runepreHsus ormeueHa y 30%-52%,
MackupoBaHHas (popMa apTepuanbHOil TunepreH3un —y 35% [42, 99].

Pomwxuna O.A. B CBOEM MHCCIIEJOBAaHUM BBIIBWIA  HM30JUPOBAHHYIO
CUCTOJIMYECKYIO apTepUalbHYI0 THUIEPTEH3UIO ,.00jleé YeM y  TOJOBHHBI
CIIOPTCMEHOB, TPEHUPYIOIIMX KadyecTBO cwibl. Y 36,5% CHOpPTCMEHOB C
HOpPMaJIbHBIM YPOBHEM O(HMCHOIO apTepUalbHOrO JaBJICHUs, IO JaHHBIM

CYTOYHOIr0O MOHHUTOPHUPOBAHHA aApTCPHUAIBHOIO0 JaBJICHHA, AUATHOCTHPYCTCA
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W30JIMPOBaHHAs CUCTOJIMYECKasl apTepuaibHas TUnepTeH3us B TeueHue cyTok. [lpu
3TOM y TpeTH CcrnoprcMeHoB (36%) 3aperucTpupoBaH MaTOJIOTUYECKUN THI
CYTOYHOTO MPO(UIIA B BUJI€ HEIOCTATOUHOTO CHUIKEHUS apTePHaIbHOTO JaBICHUS
B HOUHOE BpeMsi («HOH-aunmnep») [62].

B namem uccienoBaHMM aHTPONOMETPUYECKHE MOKA3aTeNd, CIOPTUBHBIN
CTaX CIOPTCMEHOB C HOPMAJIHLHBIM YPOBHEM apTepUaIbHOTO JaBieHus (rpymma 1)
U MacCKUPOBAHHON apTepualbHOW THUIEpPTEeH3Wel (rpynmna 2) CTaTUCTUYECKHU
3HAUYUMO He paznudanuchk (p>0,05).

CpaBHUTENBHBI  aHaIU3  CHOPTUBHBIX  (DaKTOPOB  TOKa3zajl,  4YTO
npeoOyIalalomuM BUAOM CIIOPTa CPEIU HUCCIENYEMBIX CIIOPTCMEHOB SIBIISIETCS
enuHoOOpcTBO. Tak, B rpynme CHOPTCMEHOB C HOPMaJbHBIM  yPOBHEM
aprepuasibHOrO AaieHus (rpynna 1) — 72 (82,8%) cnopTcMeHa, 3aHUMAaIOIIUXCS
enquHOOOpcTBOM, W 15 (17,2%) nui, 3aHUMAIONIUXCS IUKIMYCCKUMH BHUAAMU
CIIOpTa; Cpeay CIOPTCMEHOB C MAacCKUPOBAaHHOW apTepUalIbHOM TUIEPTEH3UEH
(rpymma 2) — 45 (75%) enurobopiies, 15 (25%) cnopTCMEHOB IUKJIMYECKUX BUIIOB
cnopra. OTMEYEHO, YTO MEXKIy BHUJOM CIOpPTa M HAJIUYUEM MACKUPOBAHHOMN
apTepUaIbHOM  TUNEPTEH3UM  CTAaTUCTUYECKU  3HAYUMOM  CBSI3M  HE
3apeructpuponaso (p>0,05).

B oTHOmIeHUN COpTUBHOM KBalu(PUKAIMK CIIOPTCMEHOB OTMEYEHO, YTO B
rpynme 1 okazanuck 60 (69,0%) ciopTcCMEHOB — KaHJMIaTOB B MacTepa Cropra u
29 (48,3%) copTcMeHOB ¢ KBalu(uKanuen «Mactep cropra»; B rpyimmie 2 — 27
(31,0%) xangunatoB B Mactepa criopta, 31 (51,7%) cnopTrcMeH ¢ kBasrdukaiuen
«MacTep CopTay.

BoisiBieHO, YTO HalWyue apTepuasbHON TUNEPTEH3UU Y CIIOPTCMEHOB
CBSI3aHO CO CIIOPTHBHOM KBajM(HUKALMEN: CPeAr CIOPTCMEHOB ¢ MACKUPOBAHHOM
apTepualibHOM TUHepreH3uel B 1,6 pasa wyame BCTpEyalTCcs Jula ¢
KBaMUKaIMend «MacTep CropTay, 4eM KaHauaaTel B Mactepa criopta (p<0,05).

Kak wu3BecTHO, BaXHBIM (HAaKTOPOM, HWTPAOIIMM pPOJIh B CTAHOBJICHHUH
apTepUAIbHON TUNEPTEH3UU y CIOPTCMEHOB, sBIseTcs Bo3pacTt [29, 50]. B

IMPOCIICKTUBHOM HCCJICAJOBAHUN IIOKAa3aHO, YTO Y CIIOPTCMCHOB, 3aHHMMAIOIIMUXCS
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AMEPUKAHCKUM byTOoIOM, OTMEYaJoCh JIOCTOBEPHOE MOBBILICHUE
CHUCTOJIMYECKOTO apTepHAIbHOTO JIaBJICHHS B MEPBbIA roi TPeHUpoBoK. Y 23.5 %
npodeccuoHalbHBIX (PYTOOTUCTOB BBISBICHA apTepuaibHas TUNEPTEH3US, U Y
54 % norpaHuYHbIE TOKA3aTeJIM ApTEPUATILHOTO JaBileHus [5].

CpaBHUTENBHBIN aHAIN3 CYTOYHOTO YPOBHS apTEPUATIBLHOTO JIaBIICHUS
CIIOPTCMEHOB C MAaCKMPOBAaHHOW apTEpUaIbHOM TMIIEPTEH3UEH B, 23BUCUMOCTH OT
BO3pacTa BBISIBIJI CTATUCTUYECKH 3HAYMMO BBICOKHE TMOKA3ATEIN CHCTOIMYECKOTO
U JIMACTOJMYECKOTO0 apTepUaIbHOrO JAaBJICHHS B HOYHOE BpeMs B BO3PACTHOM
kareropun 26-30 net, no cpaBHeHUIO co crnoprcMeHamu 18-20 ner m 21-25 ner
(p<0,05). HecmoTpsi Ha 3TO, CTAaTUCTUYECKU 3HAUYMMBIX Pa3IUYUN IO YaCTOTE
HOPMAJIbHOTO M TAaTOJIOTMYECKOr0 LHUPKATHOTO Npoduiis B 3aBUCUMOCTH OT
BO3pacTa HaMU HE BBISIBJICHO.

[lon BiOUsHHMEM  CHCTEMAaTUYECKUMX  (PU3UYECKUX  HArpy30K  HUIET
COBEPILIECHCTBOBAHUE aJaTAllMOHHBIX MEXAHU3MOB, YTO BEIET K IOBBIIICHUIO
(YHKITMOHAIBHBIX PE3EPBOB, M MPOSBISETCS CIIOCOOHOCTH BBHITIONHATH OOJBIION
o6veM (¢usndeckoit paboTel Ha Oojiee YHPEKTUBHOM M IKOHOMUYHOM ypoBHE [1,
21]. HUcnonb3oBaHue TECTOB C (PU3MYECKON HArpy3KOH TI03BOJSET BBISIBUTH
aJanTallMOHHYI0 TPEHHUPOBAHHOCTh CEPACYHO-COCYIUCTON CHUCTEMBI, a TaKXKe
OLICHUTH €€ 3(PPEKTUBHOCTD B peaju3alli KOMIIEHCATOPHO-MPUCIOCOOUTEIbHBIX
peakiuit [16, 51, 53]. JIns OLIEHKH aJanTallMOHHON NEPECTPONKH CepleUHO-
COCYOUCTOM CHUCTEMBbl YacTO HCHOJB3YIOTCS HMHTETpPalibHbIE  MOKa3aTenu
(GYHKIMOHAIBHOTO ~ COCTOSIHMSI ~ CHOPTCMEHOB  —  oOmias  u3uyeckas
paboToCroCcOOHOCTb. MaxkcumaiibHOe TOTpeOIeHne KHUCIopoaa, KOTOpOe
OTpa)kaeT  a’poOHBIE  BO3MOXKHOCTHM  OpraHM3Ma, T[O3BOJISIET  OIEHUBATh
KHUCJIOPOJIOTPAHCIIOPTHYIO (DYHKIIMIO CEPACYHO-COCYAUCTOM cuctemsl [ 1, 70].

Cumraercs, 4yto oOmas ¢usnveckas paboTOCIOCOOHOCTh BO MHOTOM
3aBUCUT OT COCTOSIHMSI KapAuopecnupaTopHoi cuctembl. IlokazaHo, uyTO
JOCTHKEHHE BBICOKON TOJIEPAHTHOCTH K (PM3MUYECKOM HArpy3ke OCYIIECTBIISETCS

yBeIMYeHHEeM HacocHou ¢yHkiuu cepamna [1, 59]. Bmecte ¢ TeMm, BBITIOJIHEHHE
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paboThl OJIMHAKOBOM MOMTHOCTH U 00BbEMa MOXKET MPUBOAUTH K PA3TUYHOMY
MIPUPOCTY XPOHOTPOIIHBIX K HHOTPOIHBIX MOKa3arenen [26].

Ha BTOpOoM »3Tame wuccnenoBaHusi TMpOBEIEHA OILICHKA (PYHKIIMOHAIbHBIX
pPE3EPBOB CEPAECYHO-COCYAUCTON CUCTEMBI Y CIOPTCMEHOB ¢ HOPMaJIbHBIM YPOBHEM
apTEPUAIIBHOTO JABJICHUS U MACKUPOBAHHOW apTepHUaIbHON T'MIIEPTEH3UEH.

OueHka ypOBHS apTepUalIbHOrO JaBICHHS BO BpEMS HArpy304HOTO
TECTUPOBAHUS SIBISIETCS 00S3aTEIbHBIM UCCIICIOBAHUEM JUISl IOMyCKa K 3aHSATHSIM
MacCOBBIM CIIOPTOM M BXOJUT B MEPEUYEHb 0053aTEIBHOTO YIIIYOJIEHHOIO OCMOTpa
npodecCHOHAIBHBIX  cropTcMeHoB  [98, 134]. B xome BOCHMUJIETHETO
KaTaMHECTUYECKOTO HAOMOAeHUS B paMKax OPEeMUHTEMCKOTO UCCIeI0BaHUs ObLIO
MOKa3aHO, YTO YpPEe3MEpPHOE IMOBBIIICHHE YPOBHS apTEPUAILHOTO JABIICHUS BO
BpEMsI HArpy304HOIO TECTUPOBAHUSA SIBJISCTCS HE3aBUCHUMBIM MPEAUKTOPOM
pa3BUTHSl  apTepuaibHOTO JaBieHuss B  OyaymeM. [loBeilieHHME  ypOBHSA
apTepuajbHOrO JABICHHUS B BOCCTAHOBUTEIBHOM IEPUOJIE TaKXKE MOMKET
pacLiEHUBAThCA MPEAUKTOPOM PA3BUTHUSL apTEPUAIBHOW TUNEPTEH3UM Kak Yy
B3pOCIHBIX, TaKk W geren [32, 68, 127, 149]. YcraHoBieHo, 4T0 pedepeHCHBIMU
3HAYEHUSIMU YPOBHSI apTEPHUAIBHOTO JIaBJIICHUSI MPU JO3UPOBAHHOU (HU3MUYECKOU
Harpy3ke siBistores 210 — 230 mum pt. cT. [39].

VY CcHOpTCMEHOB C HOPMAJIbHBIM YPOBHEM apTEepHalbHOTO JaBICHHUS WU
MAaCKHUPOBAaHHOM apTEPUATIbHON TMIIEPTEH3UEN OTMEYEHA BBICOKAs TOJIEPAHTHOCTH
K (¢u3nueckod Harpyske: aOCONIOTHbIE W OTHOCHUTENIbHBbIC 3HAUCHUS OOmen
¢dusnueckoir pabOTOCHOCOOHOCTH, MaKCMMaJbHOE NOTPEOJIEHHE KHUCIOpoJa U
00BbEM BBITIOJTHEHHOW Pa0OTHI B MCCIEAYEMBIX T'PYIIAaX CTATUCTUYECKH 3HAYUMO
He paznuyarorces (p>0,05) 1 COOTBETCTBYIOT KATETOPUU «BBIILIE CPETHETOY.

DU3NONOTUUYECKUMHU  3aKOHOMEPHOCTSIMHU  aJlanTaiu K  (U3UYECKUM
Harpy3kam y KBIM(HUIIMPOBAHHBIX CIOPTCMEHOB SIBJISIOTCS — yBEJIMYEHUE
MaKCHUMaJIbHbBIX BO3MOXKHOCTEH (DyHKIIMOHUPOBAHUS Opranu3mMa, 3h(PeKTuBHOCTD U
AKOHOMUYHOCTh paboThl opranoB u cucteM [l, 173]. CepaeuHo-cocynucras
CUCTEMA, KaK OJIHA U3 TIABHBIX CHCTEM KM3HEOOECIEUEHHUsI, BBICTYIIAET BaKHBIM

WHJIMKaTOPOM COCTOSIHMA ajantauuu opranusma [S57, 59].  Kak wu3BecTHO,
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MEXaHHM3M pa3BUTHUS JOITOBPEMEHHOM aJanTaluu CEpAECYHO-COCYIUCTON CUCTEMbI
y CIOPTCMEHOB CBSA3aH C Pa3BUTHEM KOHOMUHU OOMEHHBIX MPOLIECCOB, yMEPEHHON
runieprpodueit mMuokapaa Jeporo xkemymouka [1, 121, 128]. Ilpu ycnoBum
HECOOTBETCTBUS 3alpoca (PYHKIMOHAIBHBIM pE€3epBaM OpraHU3Ma BO3HHUKAET
byHKIIMOHANIBbHAS HEIOCTaTOYHOCTh OpraHU3Ma, KOTOpas MOXKET MPOSIBISTHCS
BHayaJle Ha HHEPreTUYeCKOM YpPOBHE, U MpPHU NPOAOCDKAIOIIEMCS BO3JEHCTBUU
BHEIIHEero (akropa ((puU3MUECKUX HArpy30K) MOXKET MEPEeHTH B MaTOJIOTUYECKUN
CUHJIpOM WM 3a0oneBanue [34, 133].

YacToTa CepAcUHBIX COKDPAIIECHUHN SIBISETCS BAKHEHMIIEH JETEPMHUHAHTOU
noTpeOIeHnsl KUCIopoJa CEepLieM, TaK KaK OJlHA U Ta )K€ BHELIHSSA paboTa MOXET
ObITh BBITIOJIHEHA CEpJIEM, COKpalllaloluMcsi ¢ pa3Hod wyactotoil. Ecnmm sta
pabota OyneT mpousBeneHa ¢ OOIbIlIel YacTOTOW yAapoB, TO MOTPEOHOCTH cepAla
B KHcliopoze Oyzer Boite [59].

JlocTheHrne BBICOKOTO YpOBHS (usnueckoid pabOTOCMOCOOHOCTH Y
CIIOPTCMEHOB C  HOPMAJIbHBIM  ypOBHEM  apTEpPUAIbHOTO  JaBJICHUS U
MAacCKMpPOBAaHHOM apTepUaIbHOW THIEPTOHUU B TE€MOAMHAMUYECKOM IJIAaHE UMEET
HEKOTOpbIE OTIMYMA. TakK, CHOPTCMEHbI C MAaCKMPOBAHHOM apTepuaIbHOU
TUTNIEPTEH3UEN JOCTUTaIOT BBICOKOTO YPOBHS (Pr3nyeckoil paboToCIIOCOOHOCTH 32
cder 0ojee MHTEHCUBHOIO, T.€. HEOKOHOMHUYHOTO (PYHKIIMOHMPOBAHUS CEPIIEYHO-
COCYIMCTOM CHCTEMBl. 3HAY€HUs HHOTPOIHOIO M XPOHOTPOIIHOIO PE3EPBOB
OKa3aJIUCh CTATUCTHUYECKU 3HAYMMO BBIIIE y CHOPTCMEHOB C MACKHPOBAaHHOMU
apTepuaibHON runeprensueit (rpymmna 2).

O BBICOKHMX DHEPreTMYECKUX Tparax MHUOKapJa U HepaluuOHaJIbHOM
METa0OMMYECKOM  OOECMEYeHHH  MHOKapja  Takke  MOXET  KOCBEHHO
CBUJIETEIBCTBOBATh BEJIMYMHA JBOMHOro mnpousBeaeHus. [lokasarenb ABOWHOIO
MPOU3BE/ICHUSl XapaKTEepU3yeTCsl JMHEWHOW 3aBUCUMOCTBIO C MaKCUMAaJbHbIM
NoTpeOJICHUEeM KHUCIOpoJa M KOCBEHHO MOXET TOBOPUTH O COCTOSHUHU
KOPOHApPHOTO KPOBOTOKA, KaK B MIOKOE, TAK U HA BBICOTE MTOPOTOBOW HArpy3ku [1].
YuuTeiBasg, 4YTO YEM HMXKE JBOMHOE IIPOU3BEICHHE, TEM HKOHOMHYHEE U

palMoOHAJIbHEN PacXoayloTCsi pe3epBbl MUOKapJa, MOXHO MPEANOJIOKUTh, YTO Yy
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CIIOPTCMEHOB ¢ MaCKMPOBAaHHOM apTepuaibHON TMIIEPTEH3UEN HAOMIOAAETCSI MEH e
HYKOHOMHUYHOE JOCTH)KCHHE BBICOKOW TOJIEPAHTHOCTH K (pu3myeckoil Harpyske. B
HallleM MCCJEN0BAHUM BBISIBIEHO BBICOKOE 3HAUEHHWE JBOWHOIO MPOU3BEICHUS Ha
BBICOTE€ HArpy304Hod MpoObl B TIpynne CHOPTCMEHOB C MACKUPOBAHHOM
apTepUaJIbHON TMIIEPTEH3UEHN, IO CPABHEHUIO CO CHOPTCMEHAMHU C HOPMAaJbHBIM
YPOBHEM apTEPUATBHOTO AABIEHUSA.

Januenii  QakT TakKe TOATBEPKIACTCS BBICOKUMH  IMOKA3aTEIISIMH
K03 puimeHTa pacxoqoBaHUsI PE3EpPBOB MHUOKapAa M HHACKCA HHEPreTUUYECKHUX
3arpar, KOTOpbIe OTPaXKaroT PacXoJOBaHUE PE3EPBOB MUOKApJa U METAOOIMYECKUE
nporuecchl. JlaHHbIE IIOKA3aTelnu OKAa3aJluCh CTATUCTUYECKU 3HAYMMO BBIIIE Y
CIIOPTCMEHOB C MAacCKMPOBAHHOW apTEpUaIbHON TMIEPTEH3UEU IO CPABHEHUIO CO
CIIOPTCMEHAMH C HOPMAJIbHBIM YPOBHEM apTEPUATBHOTO TABICHUS.

B HameMm wuccinegoBaHUM CpPAaBHUTEIbHBIM aHAIW3 THUIA pPEaKUHH Ha
Harpy3kKy I@IOKa3zaJl, 4TO Yy HCCJIEAYEMbIX TPyl CIOPTCMEHOB mpeodiiagaer
HOPMOTOHMYECKHUN Tull peakuuu. [Ipu Oonee neTarbHOM aHANW3€ BBIABICHO, YTO
HOPMOTOHUYECKUI TUN peakuuu B 1,6 pa3a daille BCTpEYaeTCss Y CIOPTCMEHOB C
HOPMAJIBHBIM  YPOBHEM  apTE€pUAIBHOIO  [JABJIEHHS 1O CPAaBHEHUIO  CO
CIIOPTCMEHAMH C MAacKHUpPOBAaHHOW apTepuanbHOil runeprenzuei (p<0,001).
[Taronornyeckuii TUN peakuu — TUIEPTOHUYECKMH B 5,2 pa3a daile
PETUCTPUPYETCS  CPeIM  CHOPTCMEHOB C  MAaCKMPOBAaHHOW  apTEpHUAIBHOU
TUIIEPTEH3UEN 110 CPaBHEHUIO CO CIIOPTCMEHAMU C HOPMAaJbHBIM YPOBHEM
aprepuasibHoro aasienus (p<0,001).

['MpepTOHWYECKUi THI PeaKkuu apTepruaIbHOTO JaBICHUS Ha (PU3UUYECKYIO
Harpy3ky oOnasaer BBICOKOW MPOTHOCTUYECKOM 3HAYMMOCTBIO  Pa3BUTHS
yCTOMYMBOM apTepuaibHOM runeprensun B Oyaymem [30, 59, 75]. B
UCCIIEAOBAHUAX, I[I€ H3ydallach MPOTHOCTHYECKAs CWJIA JAHHOIO IIPEIMKTOpPA,
ObUIO BBISBICHO, YTO CPEAM JIMIl C THIEPTOHUYECKUM OTBETOM apTEepUaIbLHOTO
JaBlIeHUs] Ha NpoOy C (U3MYECKOM Harny3Kod MacKUpOBaHHas apTepuajbHas

TUIEPTEeH3Us BcTpedasiach B 58 % ciyuaes [41].
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JIaHHBIN TUIT pEaKIMU Yalle OTMEYEH CPEU CIIOPTCMEHOB C MACKUPOBAHHOU
apTepUaIbHOM THUIIEPTEH3UEH M MOXKET CIYXKUTh IPU3HAKOM Je3aJanTalun
CEpAECUYHO-COCYIUCTON CUCTEMBI.

Y CIOpTCMEHOB ¢ MaCKMPOBAHHOM apTEPUAIIBHOW TMIIEPTEH3UEN BBISBIICHBI
HEIKOHOMUYHbBIE MEXaHU3MBbI obecrnieueHus BBICOKOM duznyeckon
paboToCOCOOHOCTH B BHUJAE BBICOKMX IOKa3arejied MOTPEeOHOCTH MHOKapAa R
KHCIIOPOJI€ M MHJEKCA YHEPreTUYECKUX 3aTpaT. ITO JaeT OCHOBAHUE I10J1araTh, 4YTo
MOCTOSIHHOE YBEJIMUEHUE MOTPEOICHHS KUCIOPO/la MUOKAPIOM U DHEPreTHYECKre
TpaThl BO BPEMSI TPEHHUPOBOYHO-COPEBHOBATEIBHON AEATEIBHOCTH MOTYT CIIYXKUTh
CTUMYJIOM JUISl TUIIEPTPO(PUN MUOKap/ia JEeBOro xkenynouka. [ljis mpoBepku JaHHON
TUIOTE3bl HAMU MPOBEJEH CPABHUTEIBHBIN aHAN3 CTPYKTYPHO-(QDYHKIIMOHATBHBIX
IIOKa3aTesie MMOKapaa JEBOTO JKEIyJO04YKa y CHOPTCMEHOB C HOPMAaJbHBIM
YPOBHEM  apTEpPHAIBHOTO  JABJIEHUS W MACKUPOBAaHHON  apTepUaJIbHOU
TUIIEPTEH3UEN.

BonbmmHCTBO HccnenoBareneil CXomaTcs BO MHEHHH, 4YTO oOecredueHue
runep@yHKIMU OCYIIECTBIAETCS 3a CUET TUIEPTPOPUU MUOKapAa U YBEITUUYECHUS
OCTaTOYHOTO yaapHoro oobema cepana [9, 78]. «Duznonorunyeckoe CrnopTUBHOE
cepaue» XapaKTepU3yeTCs HEOOBIIOM runeprpodueit MHUOKapJa
(9KCLIEHTpUYECKON npu npeoOiiajlanuu JVHAMHUYECKUX Harpy3ox,
KOHLICHTPUYECKOM — MpPHU CTAaTUYECKUX) B COYETAHWU C TOHOTCHHOM AMIIaTaluuen
IIOJIOCTEH, HOPMAJbHBIMU I[IOKA3aTE€ISIMA CHUCTOJIMYECKOM W JIUACTOJIMYECKOU
bynkuun muokapaa JIXK [5, 96]. Pan uccnenoBareneil mpuiepKUBarOTCS APYTOro
MHEHHS, & UMEHHO, YTO runeprpodus Muokapaa, Aaxe (U3HOIOrHueckKas, He
MOXKET CUUTAThCS <«JIYUIIUM BapUAHTOM» MPHUCIOCOOUTENBHBIX pPEaKIUi
opranusma. MccrnenoBarenu BbISIBUIM 0o0Jiee BBICOKMM YPOBEHb COCTOSTHUS
3JI0POBBS Y CIIOPTCMEHOB, HE UMEIOIUX Tuneprpoduu [77, 147].

Bricokass aKTMBHOCTb PEHMHAHTMOTEH3UHAJIBJOCTEPOHOBOM  CHUCTEMBI
criocoOcTByeT mponudepanuy KoilareHa | Tuma, 9TO MPUBOAUT K CHUKCHHIO

QJIACTUYHOCTHU CTCHOK CCplia. FGMOI[I/IHaMI/I‘-ICCKI/I 9TO IPOABIIACTCA HAPYHICHUCM
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IIPOLIECCOB PEJIAKCALMU C MOCIEAYIOIMM PEMOJAEIUPOBAHUEM JIEBOTO KETYA0UYKa
Y CHI)KCHHEM ero (PyHKIIMOHAIIbHON akTUBHOCTH [59].

Bricokoe aprepuanbHOe naaBiieHHME Ha (OHE MHTEHCUBHBIX (PU3MUECKUX
Harpy30K, HECOMHEHHO, BHOCUT Ba)KHbIM BKJIaJl B PEMOJICIUPOBAHUE MHOKap.a
JIEBOTO JKENyJ0YKa y CIIOPTCMEHOB W 4YacTO COIPOBOXIAETCS rumneprpoduen
JeBoro xenyaouka. [Ipu 3TomM BeIpaKeHHOCTh TUNEPTPOGUU 3aBUCUT OT BEJIMUUHBI
apTepuaIbHOTO JIaBJICHUS U JJINTEILHOCTH TeueHus 3aboneBanus [62, 144, 158].

VY cnopTcMeHOB ¢ MACKMPOBAHHOW apTepHaIbHOW TUINepTeH3ue (rpyrrma 2)
3aperucTpUpOBaHbl 0OOJ€e BBICOKME I10KA3aTed TOJIIMHBI CTEHOK JIEBOTO
KETyI04YKa (TOJIIUHBI MEXOKEIYIOUKOBOW MEPErOPOAKHA U 3aJHEN CTEHKHU JIEBOTO
KEIyJI0uKa), MacCkl MHOKapja, MHAEKCAa MAacChl MHOKanga W OTHOCHUTEJIbHOU
TOJIIMHBI CTEHKH JIEBOIO JKEIyAO4YKa II0 CPAaBHEHHIO CO CIOPTCMEHAMH C
HOpPMAaJIbHBIM YPOBHEM apTepuaibHoro nasienus (p<0,05).

KoneuHno-guacronuueckuii  00beM, KOTOPBIM = KOCBEHHO YKa3bIBaeT Ha
BEJIMYMHY OCTAaTOYHOIO YAApHOTO O0bEeMa CEpJilla, OKa3aJcsi BBIIIE B TPYIIIE
CIIOPTCMEHOB C HOPMaJIbHbIM YPOBHEM apTEpUAJIBHOTO JIaBJICHHS, YTO KOCBEHHO
MOXXET TOBOPUTH O BBICOKMX TOTCHIIMAIBHBIX BO3MOXHOCTSX CepAla Mpu
bu3HUecKuX Harpy3kax y CIIOPTCMEHOB C HOPMAJIbHBIM YPOBHEM apTepUaIbHOTO
JIABJICHUsI 10 CPAaBHEHHUIO CO CIIOPTCMEHAMH C MAaCKHPOBAaHHOW apTepuUaibHOM
runeptTer3ueii. [I[pu3HakoB NHACTONMYECKONM M CHUCTOINMYECKOM TUCHYHKIIMH HE
BBISIBJICHO.

CTpyKTypHOE PpPEMOACIUPOBAHUE SIBJISIETCS YacTOM HAXOAKOW Yy JIMII,
CTpAJAIONMX apTEpUATLHON TUNEpPTEH3UEeH. B uccienoBaHuax, TJe OLECHUBAIU
4aCTOTy CTPYKTYPHOTO PEMOAEIMPOBAHUS MHUOKapAa JIEBOTO KEIyAO4yka y JIHII,
CTpaJaloluX apTepHabHON THUMNEPTEH3UEH, KOHIEHTpUYECKass runeprpodus
MUOKapna Bcrpedanack y 17%, torma kak skcrieHTpuueckas runeprpodus y 30%
[104].

BbisiBIEHO, YTO BBICOKHMU YPOBEHb CYTOYHOTO apTepUAILHOTO aBJICHUS
CONPSKEH C PEMOACIMPOBAHMEM MHUOKApJA JIEBOTO JKEIyJoukKa. AHaIu3

AXoKapauorpauyeckoro  HUCCIEAOBAHMS U CYTOYHOIO  MOHUTOPHPOBAHUS
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apTepUAILHOTO JIABJICHUSI TOKa3ajd CTAaTUCTUYECKU 3HAYUMYIO CBSI3b BBICOKOTO
YPOBHSI apTEpPUAIbHOTO JABJIECHUS U CTPYKTYPHOIO PEMOAEIUPOBAHUS MHOKap.a
JIEBOTO Kelyldodka y wuccieayembix crnoprcMenoB (p<0,001). Hopmanbhas
reoMeTpusi BcTpeuaercs B 1,5 pasa yaiie y CHOPTCMEHOB C HOPMaJIbHBIM YPOBHEM
apTepUAIBHOTO JIaBJICHHS, YEM y CIIOPTCMEHOB C MAaCKMPOBAHHOU apTepuaibHON
runieprensueit (p<0,001). KoHueHTpuueckoe peMoaeIupoOBaHUEe MUOKAP/Ia JIEBOTO
XKelylodka BcTpewyaeTcs B 2,7 pa3a yamie y CIOPTCMEHOB C MacCKHMpPOBAHHOM
apTepuaibHON rurnepreHsueld (rpymnmna 2), 4eM y CHOPTCMEHOB C HOPMAaJIbHbIM
ypoBHeM aprepuanbHoro jgasieHus (p<0,01). HeoOxoauo OTMETUTH, YTO
KOHIEHTPUUYECKOE PEMOJICTUPOBAHUE JIEBOTO KETYA0YKa MPU3HAHO MPEAUKTOPOM
C BBICOKMM HEOJArompusiTHBIM TPOTHO30M PAa3BUTHS OCJIOXKHEHUM Yy JIUII,
CTpaJaroluX apTepuanbHO TUNEepTeH3ueH [2, 55].

OTHOCUTENIBHBIM PUCK PA3BUTHSL PEMOACIUPOBAHUS MHUOKapAa JEBOIO
KeJylouka oOkKaszajcsi B 7,6 pasa BblIE y CIHOPTCMEHOB C MACKHPOBAHHOMU
apTepUAIbHON TUIEPTEH3UEH, YeM Yy CHOPTCMEHOB C HOPMaJIbHbIM YPOBHEM
apTepUAIbHOIO J1aBJICHUS. bosee [OeTalbHBIM aHalu3 B3aMMOCBSI3M BBICOKOIO
CYTOYHOTO YPOBHSI apTE€pPUAIbHOIO JABJIEHUS, B, 3aBUCUMOCTH OT THUIIOB
PEMOJICIMPOBAHUST MHOKap/a JIEBOTO IKEIYHOYKa, BBISIBUI 3HAUUMYIO CBS3b
MAaCKUPOBAaHHON apTepUAIbHON THUMNEPTEH3UU C HAJIUMYHEM KOHIEHTPUUYECKOTO
peMoieIupoBanusi JieBoro xenyaouka (p<0,001).

N3BecTtHO, 4YTO HXOKapauorpaduyecKye 3HAYCHUS TOJIIUHBI CTCHKUA H
MHJIeKCa MacChl MUOKap/a JIEBOTO KEIYJA04Ka BO MHOTOM OIPECISIOT KPUTEPUHU
aJJaTUBHOTO M HEAJAaNTUBHOTO PEMOJICIMPOBAHUS MUOKAp/a JIEBOTO KEITyA0UKa.
CornacHo wuccnenoBanusimu A.X. TanuboBa, afmanTUBHOMY THIIy COOTBETCTBYET
MHJEKC MAacChl MUOKapaa MeHee 118 r/M?, oTHOCUTENbHAS TOJIIIMHA CTEHKH MEHEE
0,45, manexkce chepuaroctu <0,6 [60].

B nHamem wuccrienoBaHMM TMOKazaHa NpsiMas KOPPENSIUsS CPEIHEH CHIIbI
MoKazaTesiel pacxXoJoBaHUs PE3EPBOB MHUOKApJa U JABOMHOTO MPOU3BEICHUS CO
3HAQUECHHUSIMU TOJIIHMHBI CTEHKH M MHJEKCAa MAacChl MHUOKapJa JIEBOIO JKEIyJ0YKa,

9TO0 MOXET KOCBEHHO CBHICTCIIBCTBOBATh O TOM, UYTO IIOBBIIICHUEC HOTpC6J'IeHI/I$I
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pe3epBoB  MHUOKapjaa Ha (GoHe (QU3UUECKHMX  HArpy30K  (TOBBIIICHHBIN
XPOHOTPOIHBIN pe3epB), M BbIcQKas MOTPEOHOCTh MHOKapJa B KHCIOPOJE BO
BpeMsi (DU3UYECKUX HArpy30K MOTYT CIY)XUTh IaTOT€HETUYECKUM 3BEHOM
pa3BUTH TUTIEPTEPOHUHN MHOKApAA Y CIOPTCMEHOB.

VYKkazaHHBIE TMOKa3aTeNM PacXol0BaHUs (YHKIIMOHAIBHOTO pe3epBa MOMKHO
UCIIOJIB30BaTh JJISl BBISIBJIICHUS] paHHUX MPU3HAKOB Jie3ajanTalud K (GU3NYECKUM,
Harpy3kaM ©  TPOBENCHHUS  KOPPEKIIMU  HArpy30K JUIA  MPO(WIAKTHKA
NPEANATOJIOTUYECKUX M  MAaTOJIOTMYECKUX COCTOSHUM  CEPIIEYHO-COCYAMCTOU
CUCTEMBI y ciopTcMeHOB [17, 59].

KomriekcHasi olleHKa MEXaHH3MOB 3HEPreTUYECKOro, reMOJANHAMUYECKOrO
obecrieueHus: OpraHu3Ma BO BpeMsi MHTEHCHUBHBIX (U3UYECKUX HArpy3okK, HX
B3aUMOCBSI3b C KPUTEPUSMH, OINPEHACISIOMNMU PEMOJACIMPOBAHNE MHOKapaa
JICBOTO KEJIY/I0UKA, TTO3BOJISIET CYAUTh O (DYHKIIMOHAIIBHOM COCTOSTHUU PE3EPBHBIX
BO3MOXKHOCTE OpraHu3Ma CIOPTCMEHOB U BBISABISTh CKPBITbIE MPU3HAKY
HECOCTOSTEIILHOCTA JHEProoO0ECIeYeHUs MHOKap/ia, BO3MOXXHO Ha paHHEM,
JIOHO30JIOTUYECKOM JTalle.

B psage wuccienoBaHuil BBISIBIEHO, YTO Y CIIOPTCMEHOB C OJWHAKOBOM
WHTEHCUBHOCTBIO M HAIPaBICHHOCTbIO  TPEHUPOBOYHOM  NIESITEIBHOCTHU
BBIPAKEHHOCTh Pa3BUTHS CTPYKTYPHO-MOPGOJIOTHYECKUX U3MEHEHUN OTIMYAeTCs
[60, 95, 109, 123]. DTO MOXET TOBOPUTH O BECOMOM BKJIaJl€ T€HETUYECKHUX
¢bakTopoB B  CTaHOBJIIEHHME runeprpoduu  MUOKapjaa, HWHIYIHUPOBAHHOMN
CHUCTEeMaTUYeCKUMH (U3NYeCKUMU Harpy3kamu [84, 103].

N3BecTHO, 4TO BEAYIIYIO POJb B Pa3BUTUM aAPTEPUAIBHON TUIEPTEH3UU
3aHUMAaeT aKTHBAallWsi PEHUH-aHTHMOTEH3UH-aJIbJOCTEPOHOBOM CHCTEMBI, KOTOpas
MPOUCXOJIUT BCJEACTBUE TOBBIINICHUS YpPOBHS aHruoreHsuHa Il mpu yyactuu
aHTHOTEH3UHMpeBpamatomero (epmenta. CBs3b aHTHOTEH3MHIIPEBPAIIAIOIIETO
dbepmenta (ACE), rena penentopa 2-ro tumna k anruoreHsuny Il (AGTR2), rena
l-anpdpa koakTmBaropa ramma-penentopa (PPARGCIA) ¢ Takumu cepaeyHo-
COCYIHMCTHIMY, 3a00JIEBAHUSIMH, KaK HIIIEMHYECKasi O0JEe3Hb Cep/lla, apTepuaibHas

TUIIEPTEeH3Ms, UIIEMUYECKUI MHCYINBT, ObUla MOKa3aHa B psae pador [74, 97]. B
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X0/le TOMYJSILMOHHBIX HCCIEIOBAHUNM TMOMYy4YEeHBbI JaHHBIE, YTO Y HOCHUTEIIEH
Pa3IUYHBIX ajuleNied M TOJUMOP(PU3MOB T'€HOB, ACCOIMUPOBAHHBIX C CEPACUHO-
COCYIUCTHIMU 3a00JIEBAHUSIMU, OTNIPEACISIETCS PA3IMYHBIA YPOBEHb apTepUaIbHOTO
JABJIEHUS, IOPAKEHUE OPTaHOB-MHUILIEHEN U Pa3BUTHE OCIOXKHEHUH [35, 42].

CpaBHutenbHO  Hauboysiee  W3yYEHHBIM  T€HOM  SIBIISIETCA  TE€H
anruoteHzuHnpenpamiatomero ¢gepmenta (ACE) — OCHOBHOM TeH, KOTOpBIH
Katanu3upyer oOpaszoBanue aHruonteHswHa II. [lommmopdusm nanHoro rena
Ipe/CTaBlieH KOPOTKUMU U JJIuHHbIMU amnensmu: [-Insertion (BcraBka), D-—
Deletion (orcyrcrBue BctaBku) (I/D) nmonmuMopdusm, BIUSIONINIA Ha CTENIEHb PUCKA
KapJAMOBaCKYJISIPHBIX 3a001€BaHUM.

N3BectHO, uTto D amnens accomuupyercs Ha 14-50 % ¢ Gosiee BBICOKUM
YPOBHEM aHTHOTCH3MHIIPEBpAIIAONIero (epMeHTa B TKAHSIX IO CPAaBHCHHUIO C
HocuTelbCcTBOM [—amnensa. Yacrora renorunos II, ID, DD B EBponerckoun
nonyJsinuu coctasisiet 0,23, 0,28 u 0,49, coorBercTtBeHHO [109].

Briseiieno, uto y npeacrasurenen | annens u renoruna Il 3a cyer HU3KOroO
collepaHus aHruoreH3uHa Il B SHOOTENMM CTEHOK COCYI0B B MEPHOJ BBICOKHX
(bU3UYECKUX L HATPY30K OTMEUaeTCs Jiydlllee CHAOXKEHHE TKaHe U OpraHoB
KHCIIOPOZIOM, 4YTO OOECMEYMBAET BBICOKOE MAaKCMMaldbHOE TIOTpeOsieHue
KUCJIOPOJIOB, M, KaK CJIEJICTBME, BBICOKYIO CIOPTHMBHYIO ycnemHocTh [89]. B
uccnenoBanusax Jlunnge (2006) momydyeHa KOppessilMOHHas CBsi3b | anjens reHa
AHTHMOTEH3UHIPEBPAIIAONIETO (hepMEHTa C KOHEYHO-AUACTOIMYECKUM JUAMETPOM
MOJIOCTH JIEBOTO JKEIYA04YKa, YTO KOCBEHHO MOXET OTPAXATH BIMsHUE aiens [ Ha
MPOLIECCHI PEMOJIETUPOBAHUS MUOKap/Ia y CIIOPTCMEHOB [35].

B HameMm uccienoBaHUM aHAIW3 paclpeelICHUs ajulelie U TEHOTUIIOB IeHa
AHTHOTEH3UHIIPEBpaIlaroero gepMeHTa nokasaia Hu3Kyw yactory DD renorurna
CpelH CIOPTCMEHOB-SIKYTOB M KOHTPOJIbHOM Trpynmnbl (ICpyImna CIOPTCMEHOB —
15,3%, rpynma xoHTpois — 10,7%). DTo commacyercss ¢ JaHHBIMU JIPYyTHUX
WCCIICIOBAaHUN W MOXKET OOBSCHATHCS TEHETHUYECKUMHU OCOOCHHOCTSIMU STHOCA,
MIPOKMBAIOLIETO HAa W30JMpOBaHHOW Tepputopuu [15]. B oTHomenuu rena I-

anbga koaktuBaropa ramma-penentropa (PPARGCI1A) Mbl He HauuM B TUTEpAType
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JAHHBIX HCCIIEOBAHWM B TMOIYJSIUU SKYTOB, YTO JIMIIAET HAC BO3MOYKHOCTH
MPOBECTU CPABHUTEIbHBIN aHAJIU3 0 JAHHOMY TEHY.

BbIsiBIEHO, YTO Yy CIOPTCMEHOB C MAacKMpOBAaHHOW apTepuajbHOU
TUIIEPTEH3UEN CTAaTUCTUYECKHU Yallle BCTpedaeTcss HoCUTensCcTBO D-amnens, ID n
DD renoruna reHa aHTHOTEH3HUIPEBPAIIAONIETO (EpPMEHTA O CPABHEHUIO CO
CIOPTCMEHaMH C HOPMaJIbHBIM YpOBHEM aptepuaibHoro nasieHus (p<0,01).
Yacrora amieneil ¥ reHOTHNOB reHa l-amb(da KoaKTHBaTOpa TamMma-perenropa B
U3y4YaeMbIX TpyNIax CIOPTCMEHOB CTATUCTUYECKH 3HAYUMBIX pa3IU4YUil He
BbIsiBIIIA (p>0,05).

Psan  mpoBeaeHHBIX UMCCIENOBaHWUW MO3BOJISIET CUYUTAarh reHotun DD
IPEIUKTOPOM TUNEPTPOPUU MHOKApJ2a VvV OOJbHBIX TMIEPTOHUYECKOW OOJIE3HbIO,
runentpoduyeckoi kapauomuonarueit [48, 118, 125]. Bmecte ¢ Tem, U3BECTHO,
YTO MOBBIIIEHUE CHUCTEMHOTO apTEPHANbHOTO JABICHUS MOXET SIBISATHCS Kak
NPUYMHOM, TaK M CJIEACTBUEM peMoaelupoBaHus Muokapaa [72]. Tak kak
UCCIICOBAHUE THUIA «CIIy4al-KOHTPOJb» HE MO3BOJSIET BBISIBUTh MNEPBUYHOCTH
rUnepTpopuu MHUOKapja WIM TMOBBIIICHUS apTepuaibHOro nasieHus. Hamu
IPOBEACHO CpPAaBHEHUWE 4YacTOT aJUIENE€d M TEHOTUIIOB CIIOPTCMEHOB C
MAaCKUpPOBAHHOM apTEpUAIbHOW THUIIEPTEH3UEH C HOPMAaJIbHOW TE€OMETPUEH
MHOKap/Aa JIEBOIO JKEIyJOuyKa M KOHTPOJIbHOM TIpyIIoW. BeisiBieHO, 4YTO Yy
CIIOPTCMEHOB C apTEPUAIbHOM THMNEPTEH3MEW Yallle BCTPEYAETCS HOCUTEIBCTBO
amenst D, renotunoB ID u DD rena aurnoresRuHNpeBpamnaomero GepMenTa 1o
CPaBHEHUIO ¢ KOHTpOsIbHOU rpynmoit (p<0,05).

B otHOmenun rena l-amb(a KoakTMBaTOpa TaMMa-perenTopa B TPYIIE
CIIOPTCMEHOB C MAacCKMpPOBAHHOW apTepHalbHON TUNEPTEH3UEH CTaTUCTUYECKU
3HAYMMO 4Yalle BCTPEYAETCs HOCUTENLCTBO ajuienss A u reHoruna AA (p<0,05),
YTO coracyercss ¢ JaHHbIMU JutTeparypbl. [lokazana cBsizb A-amiens (Ser)
noJMMOppuU3Ma C PHUCKOM pa3BUTUS TUNEPTEH3UM U  TOBBIIMICHHUS KAk
CUCTQIUYECKOr0, TaK M JUACTOIMYECKOrO JABJIEHUS B MOJ0A0OM Bo3pacte (10 50
aet). Vimaleswaran KS. et al. B meraananuze ¢ yuyactuem 13949 uenoBek Bo3pacte

or 15 nmo 65 ner Obula MpoBeAEHA OLEHKA B3aUMOCBS3U MOJIMMOp(U3Ma reHa
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PPARGCI1 A ¢ ypoBHEM CHCTOJMYECKOTO M JHACTOIMYECKOTO apTEPUAIBHOIO
naBieHus. B xome ananmmza Ob110 BhIBICHO, 4TO ajuienb PPARGCIA Ser482 (A-
ajuielib) MOXET OBITh AacCOIIMUPOBaHA C BBICOKUM YPOBHEM apTepUaIbHOTO
JABJICHUS Y MOIOAbIX Jull [176].

AHanu3 B3aMMOCBSI3M MOJIUMOP(GHU3Ma M3y4aeMbIX T'€HOB C apTepUaIbHOM
TUIIEPTEH3UEN Y CIOPTCMEHOB BbIABUI, 4T0 reHotunsl ID um DD rena
AHTHOTEH3WHIIPEBpaIaloemro ¢enMeHTa acCOUUUPOBAaHBI  C  apTEPHAIBHOU
runepreHsuet  y cnoprcMgHOB (p<0,05). OTHOCUTENBHBIM PUCK pPa3BUTHUSA
aprepualbHON runepreHsun |y crnopremeHoB ¢ ID mw DD reHorunom
aHTHOTEH3UHMpeBpaiatoniero gepmenta B 3,16 paza Beime npu I renorune (OLL
3,16 (95% AU 1,15-8,73).

Jlnst onpeseneHus: BEPOSITHOCTU Pa3BUTHSL MACKUPOBAHHOM apTepuaibHOU
TUNEPTEH3UN Y CIIOPTCMEHOB METOJIOM OWHApPHOM JIOTUCTUYECKOM pPerpeccuu
pa3paboTaHbl TPOTHOCTUYECKUE MOJICIIH.

B kadecTBe mpesrnonaraeMpiX MNPEIUKTOPOB (HE3aBUCHUMBIX MEPEMEHHBIX )
IPUHSATBHIL: BO3pACT, CIIOPTUBHBIM CTax, BU/T criopta
(enMHOOOPCTBA/BBIHOCIMBQCTE), CIIOPTUBHAS KBalu(uKkanus (KaHAUAAT B MacTepa
criopra/mactep  cropta), Kod(pdhUIMEHT pacxola pe3epBOB  MHOKapja,
HocutenbctBO I, D ammener wu II, ID, DD renorunoB reHa
aHTHoTeH3WHNpeBpamatomero ¢epmenta, G, A amrenmer u GG, GA, AA
TeHOTHUIIOB TeHa alb(a 1—KoakTUBaTOpa raMmMa-perenTopa.

B pesynbrare mpoBEAECHHOIO aHajiu3a YCTAHOBJIEHO XOpOIlee KadyeCTBO
moxaeneir  (60,1-75,0%  koHkopaauuu). BpIgBI€HAa  MOJOXKHUTEIbHAS  CBS3b
apTepuajIbHON TUIEPTEH3UU C TaKUMHU (AaKTOpamu, Kak KBaJU(UKALMS «MacTep
criopra», yBelWueHHe Kod(pduIMeHTa  pacxolloB  pE3epBOB  MHOKap.a,
HocutenbcTBO ID, DD renoruna reHa aHTMOTCH3UHIIPEBpAIIaroniero pepMenTa.

B namewm uccrieoBaHUM BBISIBJIEHO, YTO BO3PACT, BU/L CIIOPTa, HOCUTEIBCTBO
GA, AA renoruna reHa anb(da 1-koakTUBaTOpa raMMa-perentopa He BIUSIOT Ha

pa3BUTHE apTEePUAIBHON TUIIEPTEH3UH Y criopTcMeHOoB (p>0,05).
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BoisiBieHo, 4to Hanmuuue KBanuUKAMKW MacTep CIOpTa yBEJIWYUBAET
OTHOCHUTEJBHBIN PUCKC Pa3BUTHUS apTepUANIbHON runepreH3uu B 2,5 paza (p<0,05),
yBennueHrue korhduimenTa pacxonoB pe3epBoB MUOKapaa B 2,5 paza (p<0,01). ¥
CIOPTCMEHOB, HOCHUTeNeH D annens reHa aHrMOTeH3UHIIPEBpAIaonero GepMenTa
OTHOCUTEJBHBIN PUCK Pa3BUTHS apTePUATbHON THIIEPTEH3UH yBEIMUMUBAETCS B 2,8
(p<0,001) paza, a y Hocutenei ID — reHoTuna reHa aHrMOTEH3WHIIPEBPAILIAIOIIETO
dbepmenTa B 2,4 paza (p<0,05), a DD renorumna B 4,5 paza (p<0,001).

[Tony4yeHHble  pe3yabTaTbl  HMCCIEIOBaHUS  TO3BOJIMIM  pa3paboTaTh
NMAaTOTEHETUYECKYI0  MOJIeJIb  Pa3BUTUS  MACKUPOBAHHOW  apTepuaibHOU

TUIIEPTEH3UH Yy CIOPTCMEHOB (PUCYHOK 3).

DU3NYECKHE HATPY3KU
['eneTnueckue
(bakTopsl
Y
CpbIB afanrtaiuu (ID, DD reHoTHIIBI
reHa
/ \ AHTHOTCH3MHITPEBPAII]
aroriero pepMeHTa)
['uneprpodus AKTHBaMA
MHUOKap/ia JIE€BOTO CHUMITaTOAPEHATIOBOM
KeTyI04dKa CHCTEMBI
N36b1TOuHAs

aktuBanusg PAAC
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l

e 1 mOTpeOHOCTH B
KHUCIJIOpOJIE
e 1 pacxoma
(GYHKIMOHATBHBIX 1 4CC, 1 YO 1 OIICC
pE3EpPBOB
\ [ /
MackupoBaHHast
apTepUaJIbHas TUIIEPTEH3HS Y
CIIOPTCMEHOB
Pucynok 3 — [IlaroreHernueckas MOJENb pa3BUTHS MACKHPOBAHHOU

apTepUAIbHOU THIEPTEH3NUH Y CIIOPTCMEHOB.

TakuM o00Opa3oMm, CcOIIaCHO TMOJYYEHHBIM pe3yibTaTaM HWCCIEI0BaHuUA,
OCHOBHBIMM  ITaTOT€HETUYECKMMH  MOMEHTAaMHU  DPa3BUTHS  MACKUPOBAHHOM
apTepuaIbHON TUIIEPTEH3UN Y CIIOPTCMEHOB SIBISIOTCS:

- HAJINYUE CIOPTUBHOM KBAIM(PHUKALMU «MACTEP CIIOPTay;

- HEIKOHOMHMYHOE pacxofoBaHUE (YHKIMOHAIBbHBIX PE3EPBOB CEPICUHO-
COCYAUCTOW CUCTEMBI;

- TIQRKIIICHHAs] TOTPEOHOCTh MUOKap/a B KUCJIOPOJE BO BpeMsl (PU3NUECKUX
Harpy30Kk;

- runepTpodus MUOKapAa JIEBOTO KEIyJ0UKa;

- ID, DD nonumopdusm reHa aHTHOTEH3UHIIPEBPAIIAIONIEro GepMeHTa.

OcoOeHHOCTBPIO ~ CHOPTCMEHOB €  MAacKMpOBaHHOM  apTepualbHOMU
TUIIEPTEH3HUEN SABISAETCS:

- BBICOKAsI YAaCTOTa MAaTOJIOTHYECKOr0 CyTOYHOTO MpOoQuIs;

- HEIKOHOMMYHOE pPACXOAOBaHHE (PYHKIMQHAIHBIX PE3EPBOB CEPACYHO-
COCYIMCTOM CUCTEMBI ITPU (PU3UYECKON HArpy3Ke;

- BBICOKas 4YacToTa IIPU3HAKOB pEMOJEIMPOBAHMS MHOKapJa JIEBOIO

KEITYIO0UKa;
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- HocuteabctBO D amrens w ID, DD renotunoB = reHa
AHTMOTEH3MHIPEBPAIIAIONIETO (PepPMEHTA.

KoMmrinekcHast oOIeHKa KIMHUYECKUX, METa0OTUYEeCKUX, TEeHETHUYECKHX
OCOOCHHOCTEH TMO3BOJHUT YAYYIIUTh JAHATHOCTHKY pPAa3BUTHUS MAaCKHUPOBAaHHOU
apTepuaIbHON THIMEPTEH3UH y CIIOPTCMEHOB Ha paHHUX dTamax. BeiieneHue nuil
Ipynnbl  pUcCKa TPOBEJIEHUSA MO3BOJUT MpOBECTH Oosiee  yriyOJlIeHHOE
oOcnenoBaHne JUIsl  BBIABICHHUS TPEAMATONIOTHYECKUX W MATOJOTHYECKHUX
U3MEHEHUM U TNpOQUIAKTUKH  CEPACYHO-COCYAUCTBIX OCJIOXKHEHUH. Yuer
WH/IMBUIYQJIbHO-TUIIOIOTUYECKUX ~ OCOOCHHOCTEH  CIIOPTCMEHOB  IMO3BOJIUT
mpoBecTH Oosiee mepCcOHU(UIIMPOBAHHBIN MOA00P TPEHUPOBOUHBIX HATPY30K, JJIS
NPEIYNPEXICHUST TTATOJOTHIECKOTO PEMOJICIIUPOBAHUS «CIIOPTUBHOTO CEpAlla» U

oOecrieueHus: MpaBUIIbHOM a/lallTAllMOHHOM MEPECTPONKH OpraHu3ma.

BbIBO/IbI

1. 'V 40,8% UCCIIEA0OBAHHBIX CIIOPTCMEHOB BBISIBIICHA
CHUCTOJIOANACTOJINYECKAsT MACKUPOBAaHHAs apTEpUalIbHAsI TUIIEPTEH3Us C BBICOKOM
YaCTOTOW MATOJIOTMYECKUX TUIIOB IIUPKAJAHOTO MPOGUis apTepUabHOTO JIaBICHUS
(B BUJE€ HEJOCTATOYHOIO CHMKEHHUS B HOYHOM MEpUOJ M HOYHOM TMIIEPTEH3UN).
BrisBieHa CBsi3b apTepUaIbHON THUNEPTEH3UH CO CIIOPTHBHOW KBaM(UKAIIMEH

«MacTep CIopTay.
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2. Y CHOPTCMEHOB € MACKHMPOBAaHHOM apTEPUAIIBHON THIIEPTEH3UEN
BBISIBJICHBI HEIKOHOMHYHBIE MEXaHHU3Mbl OO0ECHEeYeHUS] BBICOKOM (PU3NYECKON
paborocriocoOHOCTU. BbIsiBIeHAa TONOXKUTEIbHAS KOPPENSIIUS  ToKa3aTesen
pPacxolOBaHMUS PE3EPBOB MHUOKAPAA M JIBOWHOIO IPOU3BEACHUSA CO 3HAYECHUSAMH
TOJILIMHBI CTEHKU M MHJIEKCA,MACChl MUOKap/1a JIEBOTO JKEITYI0UKa.

3. ¥V CcHnoprcMeHOB ¢ MAacCKMPOBAHHOM AapTEepUalbHOW THIIEPTEH3HEN
BBISIBJIEHBI BBICOKME IMOKA3aTeNM TOJILUHBI CTEHOK JIEBOTO KEIYyH0YKa (TOJIIMHBI
MEAOKETyJOYKOBOW TMEPErOpoOAKM U 3aJHEH CTEHKH JIEBOTO >KENTyH0YKa). MacChl
MHUOKapJa, MHIEKCA MACChl MUOKap/la U OTHOCUTEIBHOM TOJIIMHBI CTEHKH JIEBOTO
XKenynoduka. PUCK pa3BuTHs peMoAenupoBaHUs MMOKapaa JIEBOTO JKEIyJo4YKa Y
CIIOPTCMEHOB C MacKMpPOBAaHHOM apTepuajbHON TUNEpTeH3Uel QORI BBILIE, YEM Y
CIIOPTCMEHOB C HOPMAJIbHBIM YPOBHEM apTEPUAIBHOTO JTABJICHUS.

4. Y cnopTCMEHOB C MAacCKMUpPOBAaHHOW apTepUalbHON TMIEPTEH3UEH yalle
BCTpeyaercs HocutTenbCcTBO D ammens wm ID w DD reHotunoB reHa
aHTUOTEH3MHNpeBpamiammero ¢epMenta. BrplsBieHa CBA3b  apTepuaIbHOU
runepreHsu ¢ ID u DD reHotunamMm reHa aHIMOTEH3MHIIPEBPALIAOLIEIO
(depmenta. Puck pa3BUTHsS apTepUaIbHON THUIEPTEH3UH Yy CIOPTCMEHOB C
reHotTunioM DD reHa aHruoreH3MHIpeBpallamero (epmMeHTa BbIIIE, YeM
HOCHUTEIIBCTBO JIPYTUX T€HOTHUIIOB.

5. Ilo pesymbraraM  TOpPOTHO3HBIX  3HAUYEHWM, IOJYYEHHBIX  IIPH
UCIOJIb30BaHNM perpeccMoHHoro 1 ROC aHanu30B, 3HaYMMBIMU IPEAUKTOPAMU,
CBA3aHHBIMM C DPa3BUTUEM MAaCKMPOBAHHOW apTEpUAIBHOW THUIEPTEH3UH Y
CHIOPTCMEHOB,  SIBJISIIOTCS  KBalU(UKALMsA «MacTep CIOPTa», YBEIUYECHUE
ko3¢ duLMeHTa pacxoloB pe3epBOB MHOKapAa, HocuTenbeTBo ID, DD renorumna
reHa aHrMOTeH3MHIpeBpanjaromero Gpepmenta. Hanuune kBanudukanum «mactep
CHOpTa» W TOBBIIIEHHE KO3(PPUIMEHTa pacxXoloB PE3EpPBOB  MHOKapa
YBEJIMYMBAECT PUCK PA3BUTHS apTEPUAIBHON THUNEPTEH3UH. Y CIIOPTCMEHOB,
Hocuteneii D ammenss reHa — aHTHOTEH3WMHIpEBpamiaromero  (epMeHra,
YBEJIMYUBAETCSI PUCK PA3BUTHUS apTEpHAIbHOM T'MIIEPTEH3UH, OoJiee BbIPaKEHHBIN

npu DD, yem nipu ID renorune.
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MNPAKTUYECKHUE PEKOMEHJIALIUHU

JInst BKJIIOYEHUsT B 00sI3aTEIbHBINM IMEpEeYeHb MCCIIEIOBAaHUS CIIOPTCMEHOB
MOXKET OBITh PEKOMEHJOBAaHO CYTOYHOE MOHUTOPHUPOBAHUE aAPTEPHUAIBHOTO
JABJICHUSI.

JInsi  TOATBEpPXKIEHUSI  CKPBITHIX ~ NPU3HAKOB HECOCTOSITEILHOCTHU
HHEProoOEeCreyeHrs MUOKap/ia y CIOPTCMEHOB Ha paHHEM, JOHO30JIOTHYECKOM

JTarle  MOXKET OBITh PEKOMCHAOBAHO  IMPOBCACHUC KOMIIJICKCHOM OLICHKHU
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MEXaHM3MOB YHEPreTHYECKOro, TeMOJMHAMMYECKOrOo 00ecrneyeHus: OpraHu3Ma BO
BpEMsi MHTEHCUBHBIX (U3MUECKUX HATPY30K (MPOOBI ¢ GU3HUECKON HATPY3KOH).
JUisi  COBEpIIEHCTBOBAHUS  MEIUKO-TEHETUYECKOTO  KOHCYJIbTUPOBAHUS
CHOPTCMEHOB C II€JIbI0 MEPBUYHON M BTOPUYHON MPO(UIAKTUKU apTepuaIbHOU
TUIEPTEH3UU MOXKET ObITh PEKOMEHIOBAHO HCCJEeNOBaHUE MoauMopdu3Ma reHa

AHTMOTEH3UHIIPEBPALLIAOIIETO (hepMEeHTa.



