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JHepreTU4eCcKHUii 0OOMeH y JeTell NpeAcTaB/seT co60l ¢yHJAaMeHTaJbHYIO
$H3MO0JIOTUYECKYI0 OCHOBY pOCTa, pa3BUTUA M (PYHKLIMOHHUPOBAHUA OpraHU3Ma,
obecrnieyuBasi NMOCTOSIHHOe OOHOBJIEHUME TKaHeW, NoJJep:KaHWe TeMIepaTypbl TeJa,
paboTy BHyTPEHHUX OPTaHOB U MBIIILI, @ TAKXKe IPOLecChl aZjallTalluy K BHELIHEH cpejie.
B oTsinune OT B3pOCJIOro 4Yesi0BeKa, JAeTCKUM OpraHuM3M XapaKTepU3yeTCs BBICOKOW
MHTEHCUBHOCTbIO OOMeHa BeLecTB, 4YTO CBA3aHO C aKTHUBHBIM pOCTOM KJIETOK,
dbopMHUpOBaHHEM HOBBIX CTPYKTYp U NpeobsafjlaHueM aHab0JM4YeCKUX MPOLLeCcCOB Haj
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KaTabO0JIM4YeCKHUMHU. AKTYaJbHOCTb TeMbl ONpeJiesisieTCs TeM, YTO 3HepreTU4ecKuu
0OMeH fIBJISIeTCA BaXKHEHLIMM I0Ka3aTesleM COCTOSIHUS 3/10pOBbs U GHOJIOTHYECKOTO
Bo3pacTa peb6éHka. OT c6a/aHCUPOBAaHHOCTHU SHEPTeTUYECKOT0 NOCTYIJIEHUSA U pacxo/a
3aBUCUT He TOJIbKO PpU3HYeCcKOoe pa3sBUTHE, HO U QPYHKIMOHAIbHAs 3peJ0CTb HEPBHOH,
9H/IOKPUHHOM, CepAe4YHO-COCYAUCTOM M HMMYHHOM cucteM. JIiob6oe HapylieHUe
9HEepPreTU4YeCKOro paBHOBecHs, OyZb TO HEJAOCTATOK MJMU HU3ObLITOK 3HEPTUH, MOXKET
IIPUBECTH K [1IATOJIOTUYECKHUM COCTOSTHUAM — 3aZlepKKe POCTa, O’)KUPEHHUI0, HAPYLIEeHH 0
oOMeHa BellleCTB U CHU>KEHUIO YCTOMYMBOCTU K UHPeKUsaM. UcTopruyecku u3yyeHue
3HepreTUYeCcKOro o6MeHa Hadasochb ¢ pyHAaMeHTaAbHbIX paboT U. M. CeueHoBa, Y. II.
[IaBsoBa, A. A. IloKpoBCKOro, KOTOpble JOKa3ajd, YTO 3Heprusd, BblesdeMasd IpHU
OMOXMMHYECKOM pacllelJIeHUd MUTaTeJbHbIX BeIeCTB, SBJSETCSI OCHOBOM BcCeX
dusumosornyeckux mnporneccoB. CoBpeMeHHble HCCJAe[0BaHWS, OCHOBaHHble Ha
MOJIEKYJIIPHOM OHOJIOTUM M OHMOXMMHHM, paCKpbIBAIOT 0OoJsiee IJIyboKHe MeXaHU3Mbl
9HEepPreTU4YecKoro MeTabosM3Ma M €ero ropMoHa/JbHOM peryasanud. Oco6eHHOCThIO
JleTCKOTO OpraHMU3Ma SIBJSIETCS TO, UYTO IHEpPreTUYeCKHe NMPOLecCchl MPOTeKalT Ha GoHe
MIOCTOSIHHOTO POCTA U CO3PEBAHUSI OPTaHOB. Y HOBOPOXKAEHHBIX 0OMeH BelecTB B 1,5-2
pasa Bblllle, YeM Y B3POCJbIX, YTO OTpa)KaeT MHTEHCUBHbIE MPOLLECCHl MJIaCTUYECKOTO
CUHTe3a. B pajbHellleM HWHTEHCUBHOCTb 3HEPreTUYecKoro oO6MeHa IMOCTENeHHO
CHUKaeTCs, JOCTUTasi OTHOCUTEJbHON CTaOUJIbHOCTU B ILKOJIbHOM BO3pacTe, U BHOBb
BO3pacTaeT B MyOepTaTHBbIM NEpPUOJ, H3-3a aKTUBU3ALMU TOPMOHAJbHOM (QYHKLHUH.
JHeprus, HeobXoAMMad /1S )KU3He eI TeJIbHOCTH, IOCTYNaeT C NMILeN U pacxoAyeTcsd Ha
TPU OCHOBHBIX HalpaBJIeHUs: MOJJlep:KaHUe OCHOBHOI'O OOMEeHa, TepMOPEryJSLUI0 U
obecrnieyeHre PU3NIECKON aKTUBHOCTH. [IuTaTeIbHbIE BellleCTBA — YIJIEBO/Ibl, GEJIKU U
YKAPbl — pacILelJISIOTCI B OpTaHU3Me C BblJleJIeHHEM JHEPrUH, KOTOpas 3amacaeTcs B
dbopMe MaKpO3IPTUYECKUX COeMHEHHUU, mpexJe Bcero ajeHo3uHTpudocdara (ATD).
UMmenHo AT® BeicTynmaeT yHHMBepCaJbHOM 3HEpPreTUYeCKOW BalOTOW KJIETKY,
obecreynBas NpoTeKaHHE BCeX OMOXUMUUECKUX peaKL UK.

[opMoHanbHasA perynsnyMs UrpaeT KJAKYEBYD pOJb B MOAJEpXKaHUU
JHepreTudeckoro 6asaHca. ['OpMOHBI IUTOBUAHOM »KeJsie3bl, WUHCYJIWH, KOPTH3O0II,
aJipeHa/IMH U TOPMOH pOCTa PeryJUpylT CKOPOCTb MeTaboJsiM3Ma W pacupejesieHue
JHepreTU4eckux pecypcoB. Oco6eHHO BakKHa COTrJIacOBaHHasl paboTa SHJAOKPUHHOU U
HEPBHOM cuCTeM, 00ecliedrBalOUIMX a/IeKBaTHYIO peaKlMo opraHru3Ma Ha pusndeckue
Harpy3KH, CTpecc ¥ U3MeHeHUs1 BHELIHeN TeMIiepaTyphl. CieyeT OTMETUTD, YTO y JileTel
JHepreTU4eCKUd OOMeH IO/ BEpXXEH 3HAYUTEJbHbIM KOJIEOAHUSM, CBSI3aHHBIM C
COCTOSIHUEM 3/I0pOBbfl, KJIMMaTHYECKMMH YyCJAOBUSAMU U PEXKUMOM NUTAHUA.
[loBbllIeHHAass 4YYBCTBUTEJNbHOCTb MeTAaOOJMYECKUX MPOLECCOB K  BHELIHUM
BO3JEUCTBUAAM J[leJlaeT JAEeTCKUU OpraHu3M OCOOEHHO YSI3BUMbIM MNpU JAeduuute
NMTaTe/bHbIX BELeCTB, TUNOAMHAMHUU UJIX 3MOLMOHAJIbHOM MlepeHanpsKeHNnH.

CoBpeMeHHbIe UCC/EI0BAaHUSA NIOKA3bIBAlOT, YTO IHEPTETUYECKUN OOMEH Y JeTel
SBJIIETCS He TOJIbKO (U3HUOJIOTUYECKUM, HO M aJaNTallMOHHbIM MeXaHHU3MOM. [lpu
ONTUMaJIbHOM 3HeproobecrneyeHUM o0OecrneyuBaeTCsl TapMOHUYHOE pa3BUTHE U
BbICOKAsl yCTOMYMBOCTDb K HEGIaronpusaTHBIM ¢pakTopaM. [Ipu 3TOM BaXKHO YYUTHIBAaTh
WHJWBU/lyaJibHble OCOOEHHOCTU pebGEHKa — BO3pacT, MO0JI, YPOBEHb AKTUBHOCTH,
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HaCJ1eICTBEHHOCTb U COCTOSIHME 3HJAOKPUHHOM CUCTEMBI. U3yyeHre 3aKOHOMEepPHOCTer
HepreTU4YeCcKOoro ob6MeHa B pa3Hble MepUoAbl JeTCTBAa I03BOJiseT 0oJiee TOYHO
OLleHMBAaThb MOTPEOHOCTb B KaJOpUsAX, NOAOHUpATh pallMOHAJbHOE MUTAaHUE U
onpeJessiTh JONYCTUMbIN YpoBeHb GU3UYECKON HAarpy3Ku. ITO OCOGEHHO aKTyaJbHO B
COBpPEMEHHBIX YCJI0BHUSX, KOT/Jja HAbJ110/JaeTCsl POCT MeTaboIMYeCKUX HApyLIEeHUH, TaAKUX
KaK OXMpeHUe M caxapHbld AuabeT, HepeAKO (GOPMUPYIOLIUXCS YXKE B IIKOJbHOM
Bo3pacTe. TakuM 06pa3oM, 3HepreTU4YECKUU OOMeH y JieTell NpeAcTaBJjsieT COOOH
CJI0’KHbIM MHOTOYPOBHEBBIU MPOIECC, 3aBUCILUN OT B3aUMOeUCTBUS OMOXUMUYECKUX,
rOpMOHaJ/IbHbIX U HEUPODU3HUOJOTUIECKUX MeXaHM3MOB. Ero uccienoBaHue uMeeT He
TOJIbKO TeOpeTUYeCKOe 3HaYeHHUe [IJI1 IOHUMaHHUS MPOLEeCCOB XXU3HEeAEATEeJTbHOCTH, HO
W TMpaKTUYeCKOoe — il ONTUMU3ALMU NUTAHUSA, NPOPUJAKTUKU 3a00JeBaHUU U
dbopMHUpoOBaHUS 3/I0POBOr0 06pa3a :KMU3HU pebEHKA.

Hacrosimiee  uccinefoBaHWe  HampaBJeHO Ha  M3ydyeHHE  0COOGEHHOCTeH
3HepreTU4YeCcKOro oO6MeHa y JieTed pas3/IMYHbIX BO3PACTHBIX TPYIN W BbIsIBJEHUE
$aKTOpOB, BJAUSIOIIMX HA €Tr0 UHTEHCHUBHOCTb U YCTOWYUBOCTD. J{J11 JOCTUXKEHUS Liesn
OPUMEHSJICS KOMIJIEKCHBIA  (U3HUO0JIOTO-OMOXUMUYECKHUM TMOJAXO0[, BKJIIOYAIOIUN
aHTpPOINOMETpPUYECKHME M3MEpeHHs], aHaJM3 COCTaBa TeJa, OILeHKYy MOoTpebJieHus
3HEepruu, JabopaTopHble UCCIe0BAHUS KPOBU U HAOJII0/IeHU e 3a YPOBHEM GU3UYECKOH
AKTUBHOCTH.

B uccnenoBanve 6bpL1M BKiOYeHbl 120 geteit B Bo3pacTte oT 1 roja go 15 Jer,
pa3/ie/IEHHBIX HA TPU BO3paCTHblE TPYIbl: paHHUK JeTcKUil Bo3pacT (1-3 ropa),
JIOLIKOJIbHBIN (4-6 sieT) U KoJIbHBIN (7-15 s1eT). KoHTpoJibHas rpymnmna coctosiia u3 40
3/J0pOBbIX B3pOC/JbIX B Bo3pacTe oT 25 fno 35 JjieT A/ cpaBHeHUsS NOKa3aTeJsel
MeTabosausMa.Jliga  omnpefesneHMss  MHTEHCUBHOCTU  J3HEPreTHYeCKOro oOMeHa
M CII0JIb30BaJIMCh METO/bI IPSIMOU M HENpPsAMOU KasiopuMeTpuu. OcHoBHOM 06MeH (Basal
Metabolic Rate, BMR) wu3Mepsiica ¢ mnomolibl0 ra3oaHajv3aTopa [0 YpPOBHIO
noTpebJieHUsI KUCJI0PO/ia U BblJleJIeHUs yraeKUcaoro rasa. CyTouHble 3Hepros3arparhl
PaCCYUTHIBAJIUCH C YYETOM BO3pPACTa, MacChl TeJa, pocTa U PU3UIEeCKOU aKTUBHOCTH I10
dopmyne Xappuca-beHenuKTa c aganTanyen A geTedl. buoxumuyeckue nokasaresau
OLIeHUBAJIMCh 110 YPOBHIO IJIIOKO3bl, TPUTJIMLEPU0B, X0JI€CTEPUHA, MOJIOYHOU KUCJIOThI
u AT® B miasme kpoBu. Onpepesnsiucb GpepMeHTbl IHEPTEeTUYECKOTO OOMeHa —
Jakrtataerugporenasa (JIA'), anenosuntpudocdarasa (ATPasza) v HUTOXPOMOKCHU/1A3a,
y4acTBYIOIME B IpoLeccax OKUCAUTeNbHOro ¢ochopunvpoBanus. /[iasa aHanusza
FOPMOHAJIbHOM peryJisilui HCCJe[0BaJUCh YPOBHU MHCYJHWHA, TUpPOKcuHa (T4),
TpuoaTHpoHUHA (T3), kopTH30Jsa U ropMmoHa pocta (GH). [lapannenbHo npoBoAuUIICS
MOHUTOPHHI TEMIIEPATYPHOrO peXMMa TeJla U 4acTOThl CepAeyHbIX COKpalleHu Kak
$U3N0I0TUYECKUX UHAWKATOPOB MHTEHCUBHOCTH 0OMeHa.

dusnyeckass akTUBHOCTb OL|eHMBaJIaCh C NOMOILbIO IIaroMepoB U HabJII0/eHUS B
TeyeHHWe HeJeNU. JHepreTuyeckass LEHHOCTb pallMOHA NUTaHWSA aHaJIM3UpOBaJach
NyTEM pacyéTa KaJOPUWHOCTU U COOTHOILIEHHWS] MaKpPOHYTPUEHTOB (OesIKH, KUDHI,
yrineBoAbl). Bce JgaHHble 060pabaThIBaJUCh CTAaTUCTHYECKA C MCIOJIb30BaHUEM
nporpamMMmbl  SPSS  Statistics 25, ¢ npumeHeHueM t-kputepuss CTbHOJeHTA U
KoppeJsisiiioHHOro aHaausa [lupcona (p < 0.05).
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[loslyyeHHble pe3yJbTaTbl MOKa3asiM, YTO 3JHEPreTUYecKUd 0oOMeH y JeTel
3HAUYUTEJIbHO BbIlIE, YEM Y B3POCJbIX, U JEMOHCTPUPYET BbIpAXKEHHbIE BO3PACTHbIE
pasnuuus. CpeJHUI ypoBeHb OCHOBHOrO obMmeHa y aAeTeil 1-3 sieT cocraBasa 58,3
KKaJl/KI' MacChl TeJia B CYyTKH, ¥ AOMKOJbHUKOB — 50,1 KKaJi /KT, Y LIIKOJIbHUKOB — 42,7
KKaJl/KT, TOr/Jla KaK Y B3pOCJ/IbIX 3TOT NOKa3aTeJ/ib He IpeBbIla 25,8 KkaJ/Kr.

AHanu3 MeTab0/1M4YeCKON aKTUBHOCTH [TOKa3aJl, UYTO Yy MJIaJIIUX IeTel OTMe4aeTcs
BbICOKAsi CKOpPOCTb aHAbOJIMYEeCKUX MpPOLEeCcCOB, CONPOBOXKJAMILASACH MOBbILIEHHBIM
ypoBHeM AT® B KpOBU M aKTUBHOCTH (PEepMEHTOB 3IHePreTUYecKoro obMeHa.
KonuenTtpanusa ageHosuntpudocoara y geteit 1-3 set 6b11a Ha 35% Bbllle, 4eM y
HOAPOCTKOB, U Ha 60% BhIlle, yeM y B3pocbixX (p < 0.01).

BbisiBJIeHO, 4YTO ypoBeHb JakTaTaerujporeHassl (JIAI), oTpaxarowui
MHTEHCUBHOCTb aHa3pPOOHOI0 0OMeHa, TaKKe 3HAYUTEJbHO BbIlIE Y JleTel MJajilero
BO3pacTa, YTO CBU/JAETEJbCTBYEeT O HEAOCTAaTOYHOM 3pesioCTU MUTOXOHAPUATBbHOTO
OKMUCJIeHUsl. JTO TOATBEpXKJaeT Te3WC O MpeobJiaflaHUM TJIMKOJUTUYECKOTO MyTH
MOJIyYeHU s 9HEPTHUU B paHHEM BO3pacTe.

[opMoHa/ibHbIEe HCCAEeNOBaHUS IOKa3ald, 4YTO y JeTed paHHero Bo3pacTa
HabJII0/1aeTcsl BbICOKasi KOHLEHTpalusa ropmoHa pocta (GH) u Ttupokcuna (T4), yto
KOppeJIMpyeT C MOBbIlIEHHbIM YpoBHEeM MeTabosin3ma (r=0.78,p < 0.01). Y noapocTkoB
K€ OTMedaeTcsl YCUJIEHWe BJIUSIHHUA TO0JIOBBIX TOPMOHOB, COINPOBOX/Jalolleecs
BpEMEHHBIM IOBbILIEHHEM 00L1el 3HepreTUuYeCKOU NOTPeOHOCTH opraHusMa. JlaHHble
aHa/M3a NUTAHUA MOKasaad, 4To y 65% o00cjef0BaHHBIX JeTed 3HepreTuyeckas
[IEHHOCTb pallOHa He COOTBETCTBOBasja puU3HOJIOTHYECKUM HOopMaM. HesrocTtaToyHoe
IOCTyIJIeHUE OeJIKOB U »KUPOB 0TMevasnoch y 38% JieTell, YTO NPUBOUJIO K CHHXKEHHUIO
Maccbl TeJla U TOBbIIIEHHOW yToMJjseMocTd. ¥ 20% peTeil HabJrofascs U3ObITOK
yIJ1eBOJO0B, 4YTO CONPOBOXJAAJOCh TeHJEeHIHeW K VYBeJUYEeHHI0 MacChl Teja U
HapylleHWeM TOJIEPAaHTHOCTU K TIJlOKo3e. Pe3sysbTaTbl ucclefoBaHUS TaKxke
NOATBEPAUINA MNPSAMYI0 3aBUCMMOCTb MeXJy YpPOBHeM (PHU3UYECKONM aKTUBHOCTH M
BEJIMYMHOM CYyTOYHBIX 3Hepro3arpar. /leTy, Beaylire MajJoONoOABHUKHBIA 00pa3 >KU3HHY,
uMesnu Ha 15-18% OoJsiee HU3KHWU YpOBEHb OCHOBHOTO OOMeHa, YeM CBEPCTHUKHU C
peryyisipHbIMU GU3ndecKMMHU Harpyskamu (p < 0.05). BoisiBsieHbI ce30HHbIE KOJie6aHUs
MeTab0JIMYeCKOM aKTUBHOCTU: 3MMOM CKOPOCTb 0OMeHa BeleCTB BO3pacTajla B CpeJHEM
Ha 8-10% wu3-3a yBesIMUeHUs IHEPro3aTpaT Ha TEPMOPEryJsALUI0, TOrJa Kak JeTOM
CHU>KaJlachb BCJIE[CTBUeE aJlalTallly K TeMJIOBbIM yCJ0BUSAM. KoppensiiMoOHHbIN aHa/IU3
N0Ka3aJ TeCHYI0 B3aUMOCBSI3b MeX/y YPOBHEM TUPOKCHHA U OCHOBHBIM O0OMeHOM (T =
0.82), a Takke Mexy KOHLIeHTpaleld KOpTU30Ja U ypoBHEM PU3UYECKON aKTUBHOCTHU
(r = 0.74). 2To noATBepXAaeT BeAYIIYyI pOJb TOPMOHAJbHOM peEryJjsnydu B
nojJiep>kaHuU SHepPreTUIeCKOTro paBHOBECHS.

OTMeudeHO, 4YTO JeTH C XPOHUYECKHUMU 3ab0JieBaHUSMM (peLuUBUpYIOLHe
MHO)EKI MY, aHeMHUs, dHJAOKPUHHble HapylUleHHs) UMeJIM NOHW)KeHHble IOoKa3aTesu
JHepreTU4yeckoro o6MmeHa, cHUKeHUe YpoBHA AT® u akTUBHOCTM (¢epMeHTOB
OKHUCJUTENbHOT0 GpoCcPOpUIMPOBAHHUSA. ITO yKa3blBaeT HA CHUXKeHUE aJlallTalluOHHbIX
BO3MOXXHOCTEM OpraHu3Ma NpU NaTOJIOTMYECKUX COCTOSIHUSAX. B xoze HabJ/t0AeHUs
YCTaHOBJIEHO, YTO ONTUMAaJIbHOE COOTHOIIEHHE KaJOPUWHOCTU paldoHAa U YPOBHA
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br3MYeCcKON aKTHBHOCTH O6ecleyrBaeT CTaOWU/IbHBIA MeTab0M3M U 6JIaronpUsiTHOE
dusuyeckoe pa3BuTHe. Y JeTell C pallMOHa/JIbHbIM NMTAaHUEM M aKTUBHBIM 06pa3oM
)KU3HU YpOBEHb OCHOBHOIO O6MeHa 6bl1 Ha 12% BbIlle HOPMBI, HO NpPU 3TOM
COXpaHsJIOCh PU3UOJIOTUUECKOE PABHOBECHE MeEX/y aHAOO0JIM3MOM U KaTabOJIHM3MOM.
TakuM o6pa3oM, pe3ysbTaTbl UCCAEL0BaHUS MOATBEPXKJAIOT, UTO 3HEpPreTUYeCKUM
06MeH y eTell sAB/sieTCs BBICOKOAKTHUBHBIM, IMHAMUYHBIM U YYTKO pearupyouiuM Ha
BHEIIHWE W BHYTpPeHHHe BO3JeHCcTBUA npoueccoM. Haubosee 3HAaYMMBIMU
peryjsisiTopamMu BbICTYNAlT TOpPMOHaJ/bHble, GepMeHTHble U HellpodUu3noIoruiecKkue
MEexXaHU3Mbl, a MpaBUJbHOE NUTAaHUE U JIBUraTesJbHasl aKTUBHOCTb — KJIOYEBbIE
yCJIOBHUSA TOJJlep:KaHUsl dHEepreTUYecKoro 6ajaHca M 3/J0pOBOr0 pPa3BUTHSA [JI€TCKOTO
OopraHu3Ma.

JHepreTU4YeCKU 0OMeH y JleTell pe/cTaBJisieT CO60M 0CHOBY PHU3U0JIOTUYECKOTO
CyLeCTBOBAaHUS U Pa3BUTHUs OpraHM3Ma, obecleyrBas BBINOJHEHHE BCEX >KM3HEHHO
BOKHbIX (QYHKLUMH — OT KJETOYHOIO /[bIXaHHS [0 NMOCTPOEHHs] HOBBIX TKaHel. B
OTJINYME OT B3POC/bIX, Y JleTell 0OMeH BellleCTB UMeeT BbIpaKeHHble 0COOEHHOCTH,
obyc/0BJeHHble Mpeo6JialaHMeM NpoLeccoB aHabosM3Ma HaJi KaTaboJM3MOM.
OpraHusM pe6G€HKa He TOJIbKO MOJJepKUBAaeT >KU3HeJeATeJbHOCTb, HO U aKTUBHO
pacTéT, a 3HAYMUT, HY»K/JAaeTCsl B 3HAYMUTENbHO 060J/ibllieM 06 b€Me 3HEPTUX Ha eUHULY
Macchl Tesia. Beicokass MHTEHCUBHOCThL 0OOMeHa BeleCTB Y JleTeill 00'bsICHSIeTCS TEeM, UTO
B /IeTCKOM BO3pacTe NPOUCXOAUT NOCTOSTHHOe 0OHOBJIEHHE TKaHel, akTUBHOE JleJleHue
KJIeTOK, QOpMUPOBaHUE CKeJleTa, pa3BUTHE HEPBHOMW M 3HA0KPUHHOM cucTeM. C mepBhIX
JHel YKU3HU JHepreTuyecKue OTPe6HOCTH pacTyl1ero opraHusmMa
HelpONOPIIMOHAIbHO BEJIMKH 110 CPAaBHEHHUIO ¢ Maccoi Tesa. Tak, 6a3ajibHasg CKOPOCTh
MeTaboJ/iu3Ma y HOBOPOX/AEHHOTO NOYTHM B JBa pas3a MpeBbllIaeT aHaJOTHUYHBIH
NI0Ka3aTeJb Y B3pOCJIOTo, a y AileTel JOUIKOJIbHOT0 Bo3pacTa ocTaércs Ha 30-40% Bbl1e
HOPMBI B3pocCJ0ro yesoBeka. 0co6oe 3HaueHHe UMeeT COOTHOLIEeHHEe aHab0IMYeCKUX 1
KaTab0/IMYeCKUX NPOLeccoB. Y eTel JOMUHUPYIOT NPOLeCcChl CHHTe3a — 06pa3oBaHue
6eJIKOB, JIMIIU/I0B, HYKJIEMHOBBIX KUCJIOT, UYTO TpebyeT 60/Ib1IOT0 KOJIMYeCcTBa 3IHEPTHUH.
[Ipy 3ToM KaTab0/M3M TaKKe aKTHUBeH, obGecreyrBasi pacllelyeHHe MNUTaTeJbHbIX
BelleCTB U 06pa3oBaHre AT® — rjiaBHOro aHepreTHuyeckoro Hocuress. bananc mexay
3TUMH NpoIleccaMHu OIpejiesisieT He TOJbKO TEMIbl POCTa, HO U 0b6liee COCTOSHHE
3/10pOBbsl pebEHKa.

Ha 3HepreTnuyeckMii o6MeH oOKa3blBaeT 3HAYMTEJbHOE BJIUSIHUE COCTOSIHHE
3HJJOKPUHHOM  cucTeMbl. ['OpMOHBI  IIUTOBUJHOW  Kesje3bl (TUPOKCHH U
TPUHOATUPOHUH) YCKOPSIIOT OKUC/JIUTEbHbIE NMPOLECCh], CIOCOGCTBYIOT MOBBILIEHUIO
OCHOBHOTO O0OMeHa M aKTUBHUDPYIOT CHHTe3 6esikoB. ['OpMOH pocTa ycuJvBaeT
aHabo0/IM3M, CTHMYJIMpPyeT CHHTe3 OeJKOB M HaKOIUJIEHHe [JIMKOTeHa, obecredyuBast
JHepreTUYECKyl0 OCHOBY /Js pocTa TKaHel. MHCy/JMH UrpaeT BaXHYIl0 pOJb B
peryJsiuu 3HepreTU4eckoro o6MeHa, o6ecrnedyrBasi IOCTYIJIEHHUE IJIIOKO3bl B KJIETKU U
CTUMYJIMPYS e€ NpeBpalleHre B IHEPTHUIO.

Oco6o0e BHUMaHUe CleyeT YA eJUTh BO3paCTHbIM U3MEHEHUSM 3HEPreTHY€eCKOTo
obMeHa. B My1aJieHUYeckoM Bo3pacTe 06MeH BelllecTB HalpaBJ/eH MPEeUMYLIeCTBEHHO Ha
obecrieyeHHe POCTa U TEPMOPETYJISLUH, B OIIKOJIBHOM BO3pacTe — Ha NOAJepKaHUe
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aKTUBHOCTU M pa3BUTHE HEPBHOW CUCTEMBI, a B MOJAPOCTKOBOM — Ha obecrnedyeHue
rOPMOHaJIbHOW mnepecTpoliku. B mnybepTaTHbIM Mepuoj, NPOUCXOLUT BpeMeHHOe
NOBbILIEHHEe MeTab0/1M3Ma U3-3a YCUJIEHUS] CHHTETUYEeCKUX NPOLIeCCOB U aKTUBU3aLMU
II0JIOBbIX TOPMOHOB.

Ba)XHbIM KOMIIOHEHTOM 3HEPreTU4YeCcKOro 0OMeHa SIBJSIeTCS MUTOXOH/pUabHas
aKTUBHOCTb KJIETOK. MUTOXOH/JpUU — TIJIaBHble SHepreTU4YecKue CTaHLUU OpraHyM3Ma
— y JleTell 6oJjiee MHOTOYUC/TEHHbl U (QYHKLMOHAJbHO AKTUBHBI, YEM Y B3POCJIbIX.
OpHako ux ¢pepMeHTHBIE CUCTEMBI elllé He TOJIHOCThIO 3peJible, YTO 00'bSACHSAET BBICOKYIO
YYBCTBUTEJBHOCTD JleTel K THIIOKCUU U ePUIIMTY NUTaTebHbIX BelllecTB. HapyiieHue
MHUTOXOH/IpUa/JIbHOW QYHKIIMU B paHHEM BO3pacTe MOXET IIPUBECTHU K 3a/leprKKe pocTa
M Pa3BUTHUI0 XPOHUYECKOW YCTANOCTU. JHEPreTU4eCKUd 06MeH Hepa3pbIBHO CBSI3aH C
nuTaHueM. KadecTBeHHbIW Y KOJMYECTBEHHbI COCTaB MUUIM  ONpejesseT
HepreTUYecKyl EMKOCTb opraHuM3Ma. besiku obecneyrMBarOT JIaCTUYECKUN MaTepuall,
KUPbl — OCHOBHOM pe3epB 3HEPTHUH, a YIJIeBO/Jbl — €€ ObICTPbIM UCTOYHUK. [Jya fAeTel
O0COGEHHO Ba&XHO INOJJEep>KaHue MpPaBUJbHOTO COOTHOILIEHHUS MeXJy I3TUMHU
KOMIOHeHTaMHU. H36bITOYHOe moTpebseHHe YIeBOJOB MPUBOAUT K HaKOIJIEHHUIO
KUPOB, TOrZa Kak JepuuUT OesKOB BbI3bIBAaeT 3aMe/iJieHHe pOCTa WU ocJjabjeHue
MMMyHUTeTa. OJHUM U3 KIH04YeBbIX GaKTOPOB, BAUSIOIUX HA SHEPTETUYECKUNA 0OMEH y
JleTell, sABiseTcd ¢Qu3nMyecKkas aKTUBHOCTb. YMepeHHble (QU3HWYECKHe Harpysku
CIOCOOCTBYIOT aKTHUBALlMU OKHUCJMUTEJNbHBIX MPOLECCOB, YKpeIUIEHUIO0 CeplevyHo-
COCYZJUCTOU CHMCTeMBbl U yJy4llleHUI0 anmneTuTa. HanpoTus, runoguHaMus — oJjHa U3
IJIaBHbIX NpPO6JIEM COBPEMEHHOTO JeTCTBa — MPUBOJAUT K CHHXKEHHUIO OCHOBHOIO
0oOMeHa, HAaKOIJIEHUIO KUPOBOW Macchl U HAapyLIeHHWI0O MeTaboJMYecKOor aJamnTaluu.
CylecTBEHHYI0 pOJib B peryJsllMd OOMeHHbIX NPOLEeCCOB UrpaeT HepBHas CHUCTeMa.
llenTpanbHasgs HepBHasg cuctemMa (LJHC) 4yepe3 rumoTanaMyc KOHTpPOJIMPYET
JHepreTU4YeCKUM OaJsiaHC, peryJiupyss 4yBCTBO Tr0JIoJla U HacCbILUeHUs, ypOBEHb
TeMIepaTypbl TeJa M aKTUBHOCTb CHUMNATHU4YeCKOWM HepBHOW cucTeMbl. [Ilpu sTom
IICMX03MOLIMOHA/NIbHbIE HAarpy3Ku MOTYT BbI3bIBaTbh HapylleHUs 0OMeHa BellecTB, YTO
HepeJKO NMPOSIBASETCA CHUKEHUEeM alleTUTa, NoTeped Macchl TeJja WJH, HaobopoT,
nepeefaHvueM. Hesnb3s He OTMeTHUTb BJIMSIHHE BHeUHUX ¢akTopoB. TemnepaTypa
OKpY>Kalolllel cpeJibl, KJUMAT, BJIQXKHOCTb W Ce30HHble KOJIeOaHUS CYLeCTBEHHO
BJMSIOT Ha JHepreTUYecKMe TMOTpebHOCTH JeTedl. B xosoaHOe Bpems roja
YBEJIMUMBAIOTCS S9HEPro3aTpaThl HA TEPMOPETYJIALMIO, a B 2KapKoe — Ha NojJiep:KaHue
BOJIHO-COJIeBOro 6asiaHca. [l03TOMy KaJlOpuMHOCTDh pallMOHA [0/P)KHA BApbUPOBAThCS B
3aBUCUMOCTHU OT Ce30HA U YPOBHSA PU3UYECKON aKTUBHOCTH.

UccnenoBaHusa MNOKasbIBAlOT, YTO y JAeTel, KUBYUIMX B CEeBEPHBIX pPervoHax,
YPOBEHb OCHOBHOTr'0 06MeHa Bbilie Ha 10-15%, yeM y AeTel, NpOKUBAOLUX B TENJIOM
KJIMMaTe. ITO CBSA3aHO C HE0OX0JMMOCTbIO BbIpAOOTKHU 6O0JIbLIEr0 KOJIMYecTBa TemJa. B
TO e BpeMs y JeTel, M0JBEePralwiluxcsd XPOHUYECKOMY CTpeccy WX HeJOoe[aHHIo,
HabJ 0 aeTcss 06paTHbIA 3QPeKT — CHUXKEHHEe SIHepreTHU4ecKoro o6MeHa, BbI3BaHHOE
alanTalluOHHbBIM  TOPMOXXeHHeM MeTabosiM3Ma. bosblioe 3HaueHue  HUMeeT
JHepreTU4YeCKUM OaJlaHC — COOTHOLIEHUWE MexXJy IMOCTyNalwlleld U pacxoayeMou
3Hepruen. Y JeTed oTpuULIATE/IbHbIM OasiaHC (HELOCTAaTOK KaJOpUH) NPUBOJAUT K
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MCTOILEHHI0 3HepreTUYeCKUX pe3epBOB, aHEMUM U 3aJiep>KKe pa3BUTHUSA. U36bITOUHBIN
6a/laHC, HalpPOTUB, BbI3bIBaeT HAKOIJIEHUE >XUPOB U CHOCOOCTBYET GOPMUPOBAHHUIO
O’KMPEHMUS, KOTOpOe BCE 4Yallle JUAarHOCTUPYeTCA B AeTCKOM Bo3pacTe. ONTHMaJbHbIN
6a/laHC [OCTUraeTcs NpU aZleKBaTHOM NUTAHUH, COAJAHCUPOBAaHHOM peXHUMe CHa,
OT/blXxa U (PU3NYECKOW AKTUBHOCTU. ['OBOpPSA O OGMOXMMHYECKUX aclleKTax, CaefyeT
HNOJAYEPKHYTb, YTO 3HEpPreTHYEeCKUH OOMEeH y JieTeill XapaKTepu3yeTcsl MOBBILIEHHON
CKOPOCTbIO NPOTEKAHHUS OKUCIUTEJbHO-BOCCTAHOBUTEJbHBIX peaKLUMU. AKTUBHOCTH
bepMeHTOB [IbIXaTeJbHOW Liemd — LuToXpoMokcujasel, HA/l-meruaporeHasbl U
CYKLMHAT/AEeruAporeHasbl — y JieTed Bblllle, YeM y B3POC/bIX. ITO obecrneyuBaeT
3pPeKTUBHOE UCNO/Ib30BaHUE MUTATEJNbHbIX BEIECTB U BbICOKYH CKOPOCTb CMHTEe3a
AT®. Ocoboe BHMUMaHUE 3aCAY>KUBAeT B3aUMOCBSI3b JHEpPreTUYECKOro obMeHa C
KUCJIOPOJHBIM PEXUMOM OpraHusMa. Y sieted 6oJiee BbICOKMU ypOBEHb NMOTpebeHUs
KMCJIOPO/ia Ha KMJIOTPAaMM Macchl TeJla, YTO 0O'bSICHSIETCS aKTUBHBIM POCTOM TKaHeH U
HEOOXOJUMOCTbI0 TOCTOSIHHOTO CUHTe3a HOBBIX KJETOYHBIX CTPYKTyp. Jaxe
KpaTKOBpeMEeHHasi TUIOKCHUSl BbI3blBaeT Yy pebGEHKA ObICTpOe HapylleHHe
MeTaboJIMUeCKOT0 pPaBHOBECHUS], 4YTO NPOSIBIASAETCA B BHUJAE CJaOOCTH, CHUXKEHUS
KOHLEHTpPALM1 M HapylleHUWH cHa. PaccMaTpuBas naTosioru4ecKye acnekThbl, ClefyeT
OTMETUTb, YTO HAPYUIEHUS 3HEPreTUYeCcKOro obMeHa 4acTo SBJSIOTCA CJIeJCTBUEM
CUCTEMHBIX 3ab60J1eBaHU M — 3H/JJOKPHUHHBIX, HEBPOJIOTUYECKHUX,
racTpO3HTEpOJIOTHYeCKUX. Hampumep, runotupeos cONpoOBOXAAeTCAd 3aMejJleHHeM
0OMEeHHBIX NPOLECCOB, CHUXKEHHUEM TeMIlepaTyphl TeJla U 0611eld BAJOCThIO, TOTAA KakK
TMIepTUpPeo3, HA000POT, BbI3bIBaeT YCKOPeHUe MeTab0Ju3Ma, I0TePI0 Macchl Tesa U
y4yaléHHoe cepjue6ueHre. Ocoboe MeCTO B CTPYKType HapylleHWH 3aHHMaeT
O’KMpeHHe Yy JleTel, KOTOpOe MOXKHO pacCMaTpUBaTh KaK pe3y/ibTaT AucOasaHca MeXAy
9HepreTU4YeCKUM IOCTYIJIEHUEM M PacXoZoM. Y TaKUX AeTed OTMedaeTCs CHHXKeHHe
MHUTOXOH/IDUQJIBHOW aKTUBHOCTH, HapylleHUe peryJslMMu alleTUTa U H3MeHeHue
YYBCTBUTEJBHOCTH K HWHCYJHWHY. IJTHU INPOLECCBl NPUBOAAT K QOPMHUPOBAHUIO
MeTaboJIMYeCcKOro CHHApPOMA YKe B IIKOJbHOM BO3pacTe, YTO TpedyeT paHHero
BMelLlaTe/bCTBA. BaxxHbIM HaInpasJIeHUeM NpoUIAKTUKH HapylleHn
JHepreTU4YecKoro ob6MeHa fABJadeTcd (OPMUPOBAHUE KYyJbTYpbl INHUTAaHUA U
JIBUTaTeJbHOU aKTUBHOCTHM C paHHero JeTcTBa. PalnuoHa/sbHOe NHUTaHMe, Gorartoe
BUTaMHWHAaMH, MMHepaJaMu U OMOJIOTUYECKH aKTHBHBIMHU BeleCTBaMH, CIIOCOOCTBYET
NOAJEpPXKaHUI0 3HepreTUYecKoro O6ajiaHCa M YKpeIJIeHUI0 WMMYHHOW CHUCTEMBI.
PerysndapHele ¢uanyeckue ynpaXHEHHUS YCUIMBAIOT MeTabOJUYecKue peakUuu U
NOBBIIAIT YCTOMYUBOCTb OpraHu3dMa K crpeccy. 06¢cy»xas pe3yibTaTbl COBPEMEHHBIX
UCCIeJOBAaHUM, MOXXHO YTBepX/JaTh, YTO dHepreTUYECKUHM OOMEeH y JleTel fABJAeTC
BbICOKOA/JalITUBHBIM NIPOLLECCOM, pETyIUPyeMbIM MHOKeCTBOM paKkTOpoB. OH oTpaXkaeT
He TOJIbKO GU3H0JIOTUYECKOEe COCTOSIHHE, HO U yPOBEHb IICUXUYECKOI'0 U COLIMAJIbHOIO
6snarononyynss pe6éHKa. KoOMIUIEeKCHBIM MOAXOJ, BKJ/IOYAKILMKA MeAULHUHCKUE,
nejaroruyeckie W CcOLMaJbHble Mepbl, fABJdeTcAd Haubosee 3PPeKTUBHBIM B
NoAJep>XKaHUU  ONTHMAJbHOrO YpOBHA oOOMeHa BelecTB. TakuM o06pasom,
JHepreTU4YeCcKUd oOOMeH y JileTeld INpeAcTaB/sseT CcO000M JAUHAMUYHYH CHUCTEMY,
3aBUCALIYIO OT HaC/JeCTBEHHOCTH, IUTaHWs, TOPMOHA/IbHON aKTUBHOCTH, pU3UYECKOU
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Harpysku W ycJ0BUH OKpykawlei cpenbl. [loanepxaHue ero paBHOBeCHUs SIBJISIETCS
BaKHeWIen 3ajavyen COBpEeMEeHHOH nejuaTpuy, IIOCKOJIbKY WMEHHO
cOa/laHCHPOBAaHHBIK  MeTabo0/iu3M  obecreyrBaeT TrapMOHUYHOEe  (QU3UUECKOE,
ICUXUYECKOe U MHTeJJIEKTYa/lbHO€e pa3BUTHE pebEHKa.

[IpoBeéHHBIN aHA/IU3 I0O3BOJIUJI YCTAHOBUTD, YTO SHEPTETUYECKUN 0OMEH Y JleTel
SIBJISIETCA OJIHUM K3 HauboJsiee BaXXHBIX U JUHAMUYHBIX GU3UO0JIOTMYECKUX MPOLECCOB,
onpeJessILUX TeMIbl pOCTa, pa3BUTHE U aJlalTAllMOHHbIE BO3MOXHOCTH OpraHU3Ma.
OH nmpexacTaBssieT COOOM  CJIOXKHYH  CUCTEMYy  OMOXMMHUYECKHMX  peakLUH,
obecrneyuBawIUX [OJy4YeHUe, NpeoOpa3oBaHMe W HCNOJb30BaHWE 3HEPrUMu JJs
oA epKaHus )KU3HelesATeJbHOCTH.

OcoOeHHOCTbIO 3HEPreTUYecKoro obMeHa B JIeTCKOM BO3pacTe SIBJSETCS ero
BbICOKass  UHTEHCUBHOCTb, O0OyC/JOBJIeHHAass aKTUBHbIM  JleJIEeHHUEM  KJIETOK,
dbopMHUpOBaHKEM OPraHOB U TKaHEH, a TakXKe MOBbIIIEHHOW MJIAaCTUYEeCKON QyHKLMeH
opraHusma. B 3TOT mepuoJ [JOMUHUPYIOT aHaboOJIMYeCKUe IMpolecchl, Tpebyroliue
3HAYUTEJbHbIX 3HEPreTUYEeCKUX 3aTpaT, UTO JieJlaeT AETCKUH MeTaboJ1M3M 0COGEHHO
YYBCTBUTEJIbHBIM K JIeUIIUTY NUTATEAbHBIX BELeCTB, TOPMOHA/JbHbIM KOJI€0aHUAM U
cTtpeccoBbIM ¢pakTopaM. OCHOBHBIM UCTOYHUKOM 3HEPTUH JJIsl PACTYLero opraHusma
cnyKuT ajgeHosuHTpudpochar (ATP), cuHTe3upyeMbld B MUTOXOHJPUSIX B Mpolecce
OKUCIUTeNbHOr0 GpochopunupoBaHusi. MUTOXOH/pHUAIbHAsA aKTUBHOCTD Yy ZleTeH BhILLIE,
4yeM y B3pOCJbIX, YTO OTpakaeT MX BBICOKUU IHepreTUYeCKWM moreHuuas. [Ipu sTom
HecOa/laHCMPOBAaHHOE MMWTaHWe, TUIOJAWHAMHUA WJMU HapylleHue TOPMOHaJbHOMU
peryyiisiiuyd CrnocoOHbl 3HAYUTEJNbHO CHU3UTb YPOBEHb 3HEPreTUYecKoro obMeHa U
BbI3BaThb CUCTEMHble HapylleHUsd. Pe3ysbTaTbl MHOTOYUC/JIEHHBIX HCCAeL0BAaHUMN
NOATBEPXKAAIOT, YTO FOPMOHAJIbHAasA peryasuusa (UMHCYJIMH, TOPMOH POCTa, TUPOKCHUH,
KOPTH30J1) UrpaeT KJIYEBYIO POJib B MOAJAEPKAaHUM 3HEPreTUYEeCKOro paBHOBECHS.
HapyluieHnsi B 9HAOKPUHHOW CUCTEME NMPUBOJAT K TUIEP- UM TMIOMeTab0IuYecKuM
COCTOSIHUSIM, CONPOBOXJAWIIMMCA H3MEHEHUEeM MacChbl Tesa, YTOMJSEMOCTbIO U
paccTpoiicTBaMd oOMeHa BellecTB. bosiblioe 3HayeHMe HMMeeT NUTaHHE peOEHKa.
OnTrManbHOE COOTHOILIEHHE OEJIKOB, )KUPOB U YIJEBOJ0B, JOCTAaTOYHOE MOCTYIlJIEHUE
BUTAaMWHOB U MUKPO3JIEMEHTOB 00€eCle4rBalOT HOPMaJibHOe TeYeHHe MeTab0oInYeCKUX
npoueccoB. [lepeenanue, HecO6aJlaHCUPOBAHHBIM PALlMOH HWJIM HEAOCTATOK KaJOpUH
CIOCOOCTBYIOT Pa3BUTHIO OXKUPEHHUS, THIOTPOPUU U MeTaboIMYeCKUX 3a001eBaHUM.

dusnyeckass aKTHUBHOCTb SBJISIETCS OJHUM H3 BaXXHEWIIUX CTUMYJIOB [Jis
HOpPMaJIbHOTO 0OMeHa BellecTB. /leTH, BeAylliie aKTUBHBIA 00pa3 »KU3HHU, OTIMYAIOTCA
60J1ee BLICOKMM YPOBHEM OCHOBHOI'O OOMeHa U JIyYUIMMU MoKa3aTeasiMU GU3NIeCKOTo
U YMCTBEHHOr0 pa3BUTHUA. B To ke BpeMs rumojMHaMysl NPUBOJUT K CHHXKEHUIO
MeTabOoJMYeCKOM aKTUBHOCTH, YXY/JIIEHWI0O KpOBOOOpalleHHs1 U 0caabJieHUuIo
MMMYHHOM CUCTEMBI.

Takum o6pa3oM, sHepreTuyeckud OOMeH Yy JleTed — 3TO He HpPOCTO
6MOoXMMUYecKas LieNo4YKa peaklii, a 0CHOBA FTADMOHUYHOT0 Pa3BUTUS U YCTOMYHUBOCTHU
opranusma. /il ero mnojJepKaHHWsl HeOOXOJAUMBbI COa/JaHCMPOBAHHOE THMTaHUE,
JIBUTaTe/ibHasi aKTUBHOCTb, IMOJIHOLEHHbIA COH, 3MOLIMOHAJbHOE paBHOBeCUEe U
npoduIaKTUKa 3IHJOKPUHHBIX U 0OMEHHbBIX HapYILEHUH.
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[loHnMaHve (GU3MOJIOTUU  3IHEPreTUYeCcKOro oOMeHa HMeeT OrpoOMHOe
NpakTU4yecKoe 3HayeHWe [Js MeJAUaTPUM, AUETOJIOTUM U CIOPTHBHOW MeJWIUHBI,
IOCKOJIbKY MMEHHO OT Hero 3aBUCAT 3J0pOBbe, YCTOMYMBOCTb K 00JIE3HAM H
dbopMUpoBaHUe alanTalMOHHbIX pe3epBOB pebEéHKa.
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