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IosicHIOBAJILHA 3aIIHCKA

HaBuanpHa pucuuiuiina mnependadae 3a0e3ledeHHs 3HaHb CTOCOBHO — BIUIMBY
pi3HOXapaKkTepHUX (PI3MYHUX HaBaHTaXEHb Ha OIO0XIMIYHMI CTaTyc CIIOPTCMEHAa B yMOBAaX
TpeHyBaHb 1 3Maranb. [IpeMeT CTaBUTh 3a METYy CTBOPUTH B CTYJAEHTIB YSBJICHHS: PO
010X1IMIYHI MIEPETBOPEHHS y M’si3axX i 4ac poOOTH Ta MeXaHI3MH ii eHepro3abe3neyeHHs,
npo O10XIMIYHI MPUYUHU BTOMHU Ta MOJIEKYJISIpHI SIBUIIA B MEpioJ BTOMM; PO O10XIMIiuHI
3aKOHOMIPHOCTI, 11O JIEKATh B OCHOBI CTPYKTYpU TPEHYBAJILHOT'O MIPOLIECY Ta 1H.

VY pe3ynbpTaTi BUBUYEHHS JUCHUIUIIHUA CTYACHT OBUHEH:

3HATH: ximMi3M 1 MeXaHI3M M S30BOIO CKOpPOYEHHS 1 po3cinabiieHHs, NUIIXU
eHepro3abe3nevyeHHss M’ s30B0i poOOTH PI3HOI TPUBAIOCTI Ta IHTEHCUBHOCTI,
MEXaHI3MU TYMOpPAJIbHOTO 3a0e3NeyYeHHs] TOMEOCTa3y, JIMHAMIKY BiJIHOBHHUX
MPOIIECiB, BIKOB1 010X1Mi4HI OCOOJIMBOCTI aJanTalliifHUX MPOIIECIB.

BMITH: BUKOpPUCTOBYBATH TEOPETUYHI 3HAHHS B IUIaHI 3a0e3redeHHs O10XIMIYHOIO
KOHTPOJIIO B yMOBax Jab0paToOpHOIro TECTyBaHHS Ta Mi4yac 3MaraHb.

IIponoHyOTHCA HACTYIIHI KPUTEPIl OLiHKH
OTPMMAHHUX CTYJACHTOM 3HAHb:

«3apaxoBaHO» - IOBHA BI/NOBIIb HA TUTaHHS 3 OMOPOIO HA MPOTPAMHUI MaTepial 3 pi3HUX
PO3ILTIB.
«He 3apax0BaHO» - HEPO3YMIHHS 3aB/IaHHS Ta HEBMIHHS HOr0 TEOPETUYHO OOTPYHTYBATU



IlepeJiik KOHTPOJIbHO-KOMILIEKCHUX NMUTAHb JJIA CTYEHTIB 3 JUCUMILIIHH
«bloXiMiYHi OCHOBH CIIOPTY»

1. CtpyKkTypHa opraHizalis M’ 130BHX BOJIOKOH.

2. MonexynsipHUil MEXaHi3M M’ S130BOT0 CKOPOYEHHS 1 pO3CIa0ICHHS.

3. Kpearundocdokinazumii mexanizm pecunre3y ATO.

4. I'nikonmiTnyHuil MexaHi3M pecunTesy ATO.

5. Miokina3zuuii MexaHi3Mm pecuntesy ATO.

6. AepoOHuil MmexaHi3M pecuntesy ATO.

7. bioximiuHi ()aKTOpH BTOMHU IpPU BHKOHAHHI KOPOTKOYACHMX BIPAB MaKCHUMAaJIbHOI
MOTYHOCTI.

8. bioximiuHi (pakTOpy BTOMHU IIPU BUKOHAHHI BIPaB CyOMaKCUMAaIbHOI MOTY>KHOCTI.

9. bioximMiyH1 (pakTOpU BTOMHU ITPU BUKOHAHH1 BIIPAB BEJIMKOI Ta MOMIPHOI MOTYHOCTI.
10. bioxiMiuHa XapaKTepUCTUKA MPOILIECIB BITHOBIIEHHS MIPU M’ SI30B1{ AiSUIBHOCTI.

11. ®a3nuit xapakrep BiJHOBIIEHHS. SIBUILE CylepKOMITEHCAITI].

12. bioxiMi4HiI OCHOBHY PO3BUTKY IIBUJKICHUX SIKOCTEH.

13. bioxiMi4HiI OCHOBHU PO3BUTKY CUJIOBUX SKOCTEH.

14. bioxiMi4HiI OCHOBHU PO3BUTKY BUTPHUBAJIOCTI.

15. bioxiMiuHi1 OCHOBH ajanTariii 70 (pi3UYHUX HABAHTAKCHb.

16. bioxiMi4HiI OCHOBH Pi3HOBH/IIB TPEHYBAIbHHUX €(EKTIB.

17. bioxiMiuHI 3MIHH B OpraHi3Mi IPpH pO3TPEHYBAHHI .

18. bioxiMiuHi 3MIHM B OpraHi3Mi IPH MepeTPEHyBaHHI.

19. ®ynkuii cumnaro-aApeHanoBoi cucTteMu y (opmyBaHHI ajzanTtamii g0 (Hi3UUHHX
HABAHTAKEHb.
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BapiaHTi KOHTPOJILHO-KOMIJIEKCHUX MUTAHBb ISl CTYAEHTIB 3 tucuuiiing «bioxiMiuHi
OCHOBH CIIOPTY»

Bapianr 1.

. CTpyKTypHa oprasizailisi M’si30BHX BOJIOKOH.
. Kpearuadochoxkinazauit mexanizm pecunresy ATO.

Bapianr 2.

. MonekynsapHuil MeXaH13M M’S30BOI'O CKOPOYEHHS 1 pPO3CIa0JICHHS.
. bioxiMiuH1 (hakTOpH BTOMHU IIPU BUKOHAHHI KOPOTKOYACHUX BIPAB MAKCHUMAJIHOT MMOTYKHOCTI.

Bapianr 3.

. Kpearuadochoxinazauii mexanizm pecuntesy ATO.
. @yHKIIII cCUMIIaTO-a/IPEeHAI0OBOT CUCTEMH Y GOpMYBaHHI afanTailii 10 (i3MYHUX HABAHTAXKEHb.

Bapianr 4.

. I'nikonitnynuit Mmexanizm pecunresy ATO.
. bioxiMiuH1 OCHOBM ajganTauii 10 QI3MYHUX HAaBaHTAXKEHb.

Bapianr S.

. MiokiHa3zHu# MexaHi3M pecuHTe3y ATO.
. bioxiMi14H1 OCHOBH pi3HOBU/IB TPEHYBAJIIbHUX €(EKTIB.

Bapianr 6.

. Aepo6Huii mexaHizm pecunresy ATO.
. bioxiMiuH1 OCHOBM ajganTauii 10 QI3MYHUX HAaBAaHTAKECHb.

Bapianr 7.

. bioxiMiuH1 (hakTOpH BTOMHU IIPU BUKOHAHHI KOPOTKOYACHUX BIPAB MAKCHUMAJIbHOT MMOTYHOCTI.
. I'nikonitnunuit Mmexanizm pecunresy ATO.

Bapianr 8.

. bioxiMiuH1 (hakTOpH BTOMHU IIPU BUKOHAHHI BIIPaB CyOMaKCHUMaJIbHOT OTYKHOCTI.
. I'nikonitnynuit Mmexanizm pecunresy ATO.

Bapianr 9.

. bioxiMiuH1 (hakTOpH BTOMHU IIpU BUKOHAHHI BIIPAaB BEJIMKOI Ta MOMIPHOT HOTY>KHOCTI.
. biloxiM14H1 OCHOBM PO3BUTKY CUJIOBUX SKOCTEH.

Bapianr 10.

. bioxiMiuHa xapakTepucTHUKa MPOLECIB BIAHOBIEHHS IPU M S30BId AISJIBHOCTI.
. Aepo6Huii mexaHizm pecunresy ATO.

Bapianr 11.

. bioxiMiuH1 OCHOBM ajganTauii 10 (I3MYHUX HAaBAaHTAKEHb.
. MonekynsapHuil MeXaH13M M’S30BOI'0 CKOPOYEHHS 1 PO3CIa0IeHHS.

Bapianr 12.

. Aepo6Huil mexaHizm pecunresy ATO.
. CTpyKTypHa oprasizaiiisi M’si30BHX BOJOKOH.

Bapianr 13.

. bioxiM14H1 OCHOBM PO3BUTKY CUJIOBUX SKOCTEH.
. @yHKIIIT cCUMIIaTO-a/IpeHAIOBOI CUCTEMH Y GOpMYBaHH1 afjanTallii 10 (i3MYHUX HAaBAHTAKEHb.

Bapianr 14.

. @a3Huit XxapakTep BiTHOBIEHHS. SIBUIIE CyllepKOMIICHCAITil.
. bioxiMiuH1 3MI1HU B OpraHi3Mi Ipu po3TPEHYBaHHI .

Bapianr 15.

. bioxiMi14H1 OCHOBH PO3BUTKY LIBUJIKICHUX SKOCTEH.
. bioximMiuH1 3M1HU B OpraHi3mi Ipy MepeTpeHyBaHHI.



Etajionni BianoBiai Ha BapiaHTH KOMIJIEKCHOI KOHTPOJILHOI po00TH
3 kypcy «bioxiMiuHi ocHOBM ciopTy»

Bapianr 1.
CTpyKTypHa oprasizaiisi M’i30BUX BOJIOKOH

CTpyKTYpHOIO OJMHMIICIO CKEJIETHOTO M si3a € OaraTosiiepHa KIITHHA—MIioyum

MionuTi 0TOYEH1 eIEKTPUIHO 30YIIMBOIO INIA3MATHYHOK MEMOPaHOI0, 10 OTpUMaia Ha3By
capkonemu, MICTATb y €00l LUTO30JIbHY YaCTUHY —CAPKONAA3My, CKOPOUYBaJbHI €JIEMEHTU —
mioghibpunu, BUCOKOIU(EpEHIIHOBaHY €HAOIIa3MAaTHYHY CITKY —  CAPKONIA3MAMUYHUL
pemuKyIym, pO3BUHEHY CUCTEMY MITOXOHJIPI — capkocom.

CkeneTHl M’si3W MalOTh PO3BUHEHY CHUCTEMY MeMOpaH 1 KaHalbI[IB CapKOIIa3MaTUYHOTO
peruxynymy (CP), siki BiZirpaioTs poib TOJOBHOTO pe3epByapa BHyTpimmHbokaiTaaaoro Ca’'. 3
enemenTamMu CP KoHTakTye cuctema momepedyHux Tpyoodok — T-cucmema, yIpoaOBXK €IEMEHTIB
KO B1OYBAa€ThCSl TOLIMPEHHS EJIEKTPUYHOIO MOTEHLiany Bia capkoiemu a0 MembOpan CP,
CHpUYUHSAI0YN BUBUIbHEHHS 3 CP 10HIB Kanbiio0.

3HayHy 4dYacTHHY 00’€My M’S30BHX KJIITHH 3aiMalTh CKOPOUYYBAJIbHI €IEMEHTH —
Miogibpunu, 10 CHAKOBaHI B MapajeiabHl My4Ykd. MoOJEeKylsIpHOIO OCHOBOIO Mio(iOpun €
OpraHi3oBaH1 y BUIJIAI HUTOK ((pU1aMEeHTIB) CKOPOUYBaJIbH1 OUIKH —aKMUH-MIO3UH.

Capkomepu — CTPYKTYpHO-(PYHKI[IOHATBHI €IEMEHTH CKOPOYYBAJILHOTO arapaTy CKeJIEeTHUX
M’s3iB. Capkomepu YTBOpEHI Mydukamu Mio(diOpui, sKI BIIOKPEMIIEHI OJUH Bl OJHOIO
NEPIIEHANKYIIIPHUMA CMYT'aMU — Z-MeMOpaHaMu.

CkenetHi M’s131 MalOTh TIOTIEPEYHY CMYTacTICTh, a caMe:

I-0ucku (130TponHi), 1110 YTBOPEH1 "TOHKUMHU" Mio(diIaMeHTaMu;

A-O0ucku (aHI30TPOIIHI), 110 YTBOPEH] "ToBCTUMHU" Mio(diIaMeHTaMu;

H-30na — wyactuHa A-aucka, B sKid "ToBcTi" Mio(ilaMEHTH HE NEPEeKpUBAIOTHCA 3
"ToHKUMU".

Jo cknamy MiohiOpu1 BXOAATH Takl OLTKHU:

1) no cknaay TOBCTUX HUTOK — OUIOK MiO3UH;

2) 10 cKJIaZy TOHKUX HUTOK — OUIKU aKmum;

3) TPOIOMIO3UH-TPONOHIHOBUN KOMIUIEKC (mpononin T, mpononin I, mpononin C);

3) OUI0K a-oxmumniH — KOMIIOHEHT Z-JIiHIi capKOMepiB; 3 IIUM OUIKOM croJiydeHi KiHui F-
aKr'MHOBHMX MOJIEKYJl TOHKUX (DLJaMEHTIB.

Kpeatundocdokinaznuii mexanizm pecunresy AT®
3 OUIKOM aKTMHOM TICHO 3B’si3aHUM (hepMeHT KpeaTuH(pochoKiHa3a, SIKUN KaTali3ye peaKiiio
nepeHocy ¢gocdarnoi rpynu 3 kpeatuHpocdary Ha AJI® 3 HaCTyIHUM YTBOPEHHSIM KpEaTHHY 1
ATO:

Kp® + AJJD< Kpeamunghocoxinaza s AT+ Kp

Kpeatungocdokinaza B CKeIETHUX M’sI3aX JIIOAUHU Ma€ BEIMKY aKTUBHICTb. YK€ Ha Jpyrii
CEKYHJI1 TICIs MoYaTKy pobotu kpeaTuHdochoKiHa3HA peaKIlis JocsITrae HAaMBUIIOT IBUAKOCTI. L5
peaxiisi MepuIoro BKIOYA€EThCs B npoiieci pecuntesy AT® y MoMeHT no4atrky M’s30B0i poOoTH 1
BiIOYBA€ThCA 3 MAKCHUMAJIbHOIO IIBUIKICTIO, JOKH HE OyayTh 3HAYHO 3MEHIIEHI 3amacu
KpeaTuHpocdary B M’si3ax.

MaxkcuMmanbHa NOTYXXHICTh KpeaTMH(oc(]okiHa3HOi peakuii po3BuBaerbcst Bxke Ha 0,5-0,7
CEKYH/Il IHTEHCUBHOI poOOTH, 110 CBIAYUTH PO BUCOKY IIBHJIKICTh PO3TOPTAHHS 1 MIATPUMYETHCS
BrpoioBk 10-15 cekyHn y HETPEHOBAHHUX, a Yy BHCOKO TpPEHOBAaHHMX CIPUHTEPIB MOXKE
yTpuMyBaTuch 110 25-30 c.

Maxcumansha nomyscnicms xpearnrdocdokinasnoi peakuii ckmagae 3,8 kJx * kr *xs™,
3HAYHO TMOTYXKHIiIIEe aHaepoOHoro riikoaidy (B 1,5-2 pasum) 1 aepoOHoro mporecy (3-4 pasm).
3aranbpHi 3amacu (ochoreHiB y HETPEHOBAHUX JIIOJEH 3a0e3leuyroTh YTBOPEHHS €Heprii y
Kinbkocti 6imst 420 [k * Kr™' M’S30BOT TKAaHUHH, a y TPEHOBAaHUX — Yy 2 pa3u OUIbIIIE.

Memaboniuna emuicms UBOTO MEXaHI3MY HEBeNWKa, Tak sk 3amacu Kpd y wm’da3ax
nepesuinytoTb BMicT AT® Bcroro y 3 pasu, omke mniarpumanHs piBHI AT®D 3a paxyHoOk
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KpeaTuHpocdaty oOMexeHO Horo 3amacaMmu, SIK1 BxKe Ha 5-M cekyH[1 3MeHLIyloThcs Ha 1/3, a Ha
15-#1 cexyH/1 — HAllOJIOBUHY.

Egexmusnicms xpeatundocdokinaznoi peakuii myxe Bucoka (76%), OCKUIBKA BOHA
MpoTiKae 6e3nocepeIHbO MDK JIBOMa pEeYOBUHAMHU Ha Mio(iOpuiiax.

Bwmict kpeatunpocdaTy B CKelIeTHUX M’s3aX 301IbIIYETHCS B IMPOLIECI afanTaiii OpranizmMy
JI0 TIBUJIKICHUX, MIBUAKICHO-CHJIOBHX, CHJIOBUX (DI3MYHUX HABAHTAXKEHb B 1,5-2 pa3u, 10 BIUIMBAE
Ha EMHICTh KpeaTHH(POCPOKIHA3HOTO MEXaHI3MY eHepro3ade3neueHHs: M’ 130801 JISUIbHOCTI.

Posrnsnyra kpeatnHdocdokiHazHa peaxilis CKiIagae O0Il0XIMIYHY OCHOBY TakKoOi PyXOBOi
SIKOCTI, SIK JIOKaJIbHa M’s130Ba BUTpuUBalicTh. Kpeatundochokinazna peakirist 3a0e3rneuye eHeprieto
KOPOTKOYacH1 BIPaBM MaKCHUMaJIbHOT MOTY)KHOCTI (OIr Ha KOPOTKI AMCTaHLIi, CTPUOKH, KHJIKHU,
BA)KKOATJIETUYH1 BIPABH).

Bapianr 2.
MoJiexkyasspauii MexaHi3M M’SI30BOr0 CKOPOYeHHH i po3ciiad/jieHHs

B ocHOBYy cydacHOro ysBJI€HHS NP0 MEXaHI3MU M S30BOIO CKOPOYEHHS MOKIJIAIEHO
3ampornoHoBany ['.Xakcii Ta IHIIMMU TOCTITHUKAMU MOJeJIb HUTOK (¢iiaMeHTIB), 1110 MJIABHO
nepemilawTbes (slide — awn.) BIPOAOB:K OAHA OAHOL. ['0JI0OBHI MOCTynaTy Ii€i MOAENi, IO
Oynu  migTBEp/UKeH1  OIOXIMIYHUMH,  Ol0QI3MYHUMHU ¥ €JEKTPOHHO-MIKPOCKOIIYHUMU
JOCIIIKEHHSIMU:

- moscmi(Mio3uH06i) ma MOHKI (AaKmuHo8i) ¢hinamenmu mioibpun He 3MIHIOOMb CBOEL
008IUCUHU NPOMALOM M 51308020 CKOPOUEHHSL,

- NPOMA2OM M 'A306020 CKOPOUEHHS 3MEHULYEMBCA O0BICUHA BCbO20 CAPKOMEPA BHACTIOOK
3YCMPIYH020 PYXy Ma NePeKPUBaAHHs MOBCMUX [ MOHKUX (ilameHmis;

- CKOpOYYB8ANbHA CUNLA 2EHEPYEMbCA BHACIOOK AKMUBHOI 83A€MO0ITI 00H020 mMuny ginamenmis
3 IHWUM, CYCIOHIM MUNOM Qiramenmis.

3anexHa Bin AT® B3aemonis akTUHY 3 MIO3MHOM, ULIO0 MPHU3BOJAUTH JO B3aEMHOTO
NepeMIileHHs] TOHKUX 1 TOBCTUX (pLIaMEHTIB capkomepa, BiI0YBA€ETHCSI HACTYITHUM YHHOM (pHC. 6.):

A — y M’s131, 110 iepeGyBa€ B CTaH1 CIOKOI0, S1-ro1iBKU MIO3MHY HE CIIOJIY4YeH1 3 aKTHHOBUMU
¢dinamentamu. [Ipoaykru rigponizy AT® (AAD ta ®,) 3B’s13aH1 3 MIO3UHOM.

B — mpu 30ymkeHHi M’s3a S1-roiiBKM 3CyBalOThCS B HANpsSMKY TOHKUX (UIaMEHTIB 1
CIOJIy4alOThCs 3 HUTKaMU akTUHY (G-cy0ouHuIsAMN ). @ BUBUIbHAETHCS 3 KOMILJIEKCY 3 MIO3HHOM.

C — BuBuUibHeHHs AJI® 3 KOMIUIEKCY 3 MIO3MHOM CYIPOBOJUKYETbCS KOH(OpMAaIiiHUM
3CYBOM Yy IPOCTOPOBOMY PO3TaIlyBaHH1 TOJIIBKU S1, 110 3B’s13aHa 3 aKTUHOM (3MIIIEHHSIM KyTa MIX
roJiBKOIO 1 Biccto MioQiopuiu 3 90° Ha 45°). 3MiHa npocTopoBoiopieHTalil S1-royiiBKU MIO3UHY
BITHOCHO HUTKU aKTHHY NPU3BOJUTH J0 PO3BUTKY HANpPYrH 1 MepecyBaHHsS TOHKOro (ijameHTa
BiIHOCHO TOBcTOrO Mpudian3Ho Ha 100 A° (10 HM) y HanpsAIMKY CepeIMHU capKoMepa.

D — B3aemonis 3 mio3uHOM Mosiekynu AT® cynpoBOIKYeTbCS pPO3PUBOM 3B SI3KY MIK
aKTUHOM 1 M103MHOM. S1-T0IBKa 3HOBY BilJaJII€ThCA Bl TOHKOTO (piIamMeHTa.

E — AT®, mo BuBuIbHUBCA, Tinpoizyerbes 10 AJlD ta O |, 3aBmsaxu ATd-a3Hiil akTUBHOCTI
BUIBHUX TOJIIBOK MiO3UHY. IIpoAaykTu Tigposi3y 3HOBY CHOJY4YarOThCA 3 MIO3MHOM. AKTHHOBI Ta
MI103MHOBI (pLITAMEHTH TOTOB1 O HOBOTO IIMKJTY B3aEMO/IIi Ta MepecyBaHHSI.

3unkuenns ioHiB Ca’” i3 CapkoOIUIasMH 3BUIBHSE TPONOHIH, skmii iHribye ATd-asmy
aKTUBHICTh MIO3MHY 1 BIIMOBIJHO YTBOPEHHSI €Heprii. AKTHH 1 MIO3MH IOBEPTAIOTHCS Ha CBOI1
Micist. M’s13 po3citabatoeThes.

BioximiuHi ¢pakTOpH BTOMHU NPH BUKOHAHHI KOPOTKOYACHUX BIPaB
MAaKCHMMAJIbHOI NOTYKHOCTI

3MiHa TOKAa3HUKIB MEXaHIYHOI MPOAYKTUBHOCTI B ILHUX BHJAX BIPAB BUIBISETHCS, SK
IpaBWJIO, B MOMEHT, Konu 3anacu Kp® B mpaioroumx M’s3ax BUYEpIYIOThCS OUIBII HDK Ha
[IOJIOBUHY IIOYaTKOBUX 3HA4YE€Hb, a 4Yepe3 TMpOLECH TIJIIKONI3y, 3HA4YHO 3HUXKYETHCS
BHYTPIIHBOKTITUHHUHN pH.

3minu B KoHUeHTpauli AT® npu po3BUTKY BTOMH B IpPOLECI BUKOHAHHS KOPOTKOYACHUX
IHTEHCUBHUX BIIpaB BiIHOCHO HeBenuKki. HaiOutpmi 3MiHM 1 HaAWTICHINY 3aJIeKHICTh 3
BUHHUKAIOYMMHM [PU BTOMI 3CYBaMM B MOKa3HMKAX CHJIM 1 MOTY)KHOCTI BUSBISAIOTH KOHLIEHTpALii
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AJI®, H' i nakraty. Sk Bimomo, 3MiHM KOHIIEHTpAIlii IPHBEIEHUX BHIIE METAabOIITIB HAJAIOTh
BUpaxeHUH 1HI10ytounii BiiuB Ha AT®d-a3y Mio3uHy OCHOBHUH (EPMEHT, BiJ] SIKOTO 3aJIeXKHUTh
e(EeKTUBHICTh IEPETBOPEHHS €Heprii MakpoepriuHux Qocharuux 3B’s3kiB ATD B MexaHIUHY
po6oTy M’s3iB. 3 mporo mornsmy, yrBopeHHs AJI® i maxkommdenns H' mpu ckopouyBambHiit
aKTUBHOCTI M’SI31B MOTPIOHO PO3IJsSJaTH SK TOJIOBHI YMHHUKH, 110 BIANOBIAAJIbHI 32 PO3BUTOK
BTOMHU MPU BUKOHAHHI KOPOTKOYACHUX IHTEHCUBHUX BIIPAB.

KpiM BkazaHuX BHILlE YMHHHKIB, HA PO3BUTOK BTOMH B YMOBaxX KOPOTKOYAaCHHMX BIIPaB
MaKCUMaJbHOI 1 CcyOMakcuMajabHOI TOTY)KHOCTI TOMITHMWA BIUIMB  HAJa€  3HIDKCHHS
BHYTPILUIHBOM S30BUX 3amaciB IJIIKOT€HY. Y CTaHi BTOMHU Miclis BUKOHAaHHS KOPOTKOYACHUX
IHTEHCUBHUX  BIIpaB  CIIOCTEPIra€TbCsl  BUPAKEHE  3HMKEHHS  3amaciB  IJIIKOTeHY Y
IIBUJIKOCKOPOYYBaJbHUX BOJIOKHAX, B TOM 4Yac SK B CTaH1 BTOMH TICJISI TPUBAJIOT TOMIPHOT poO0TH
HaWOWIbIIl 3CYBU Yy KOHIIEHTpAlli TJIKOI€HY CIOCTEpIraloThCs Y BOJOKHAX, M0 TOBUIHHO
CKOpouyioThCs. I[lpu 1bOMYy yTBOpPEHHS MOJIOYHOI KHCIOTH B TPOIECI TIIKOJITUIHOTO
PO3IIEIJIEHHS TJIIKOTeHY I1J1 YaC BUKOHAHHS KOPOTKOYACHUX IHTEHCUBHHUX BIIPaB B3a€MOIIOB’A3aHE
13 3MEHILIEHHSM MOTY>KHOCT1 poOOTH Yepe3 BTOMY.

[Ipy BHCOKIM 4YacTOTI CTHUMYJSALII MpPaLIOOUYMX M’S31B B yYMOBAaX KOPOTKOYACHUX
IHTEHCUBHUX BIIPaB MOMITHUN BHECOK B PO3BUTOK BTOMHU BHOCSTH MOPYIICHHS €IE€KTPOXIMIYHOIO
CIIOJTYYCHHS TIpH Tepeaadi 30y/pKeHHs 3 HepBa Ha M 53 1 3Miau B nisibHOCT1 LIHC vepes po3Butok
3aXMCHOTO TajJbMYyBaHHSA, a TaKOX MOPYLIEHHS MEXaHI3MIB Iepeaadl HEpPBOBOIO IMITYNbCY 1
MO3KOBOTO KpOBOOOIrYy, 3MIHM KOHIIEHTparii Heopraniynoro ¢ocdary, iHO3UHMOHOGDOChATY
(IM®), HakonIMYeHHS aMiaKy B TKaHUHaX.

Bapianr 3.
Kpeatundocdokinaznuii mexanizm pecunresy AT®
3 OUIKOM aKTMHOM TICHO 3B’si3aHUMN (hepMeHT KpeaTuH(pochoKiHa3a, SIKUN KaTali3ye peaKiiio
nepeHocy ¢gocdarnoi rpynu 3 kpeatuHpochary Ha AJI® 3 HACTYIHUM YTBOPEHHSIM KpEaTHHY 1
ATO:

Kpeamunghocoxinaza

Kp®+ AJ[D<« >ATD + Kp

Kpeatungocdokinaza B CKeJIETHUX M’sI3aX JIIOAUHU Ma€ BEIMKY aKTUBHICTb. YK€ Ha Jpyrii
CEKYH/I1 MICIs MoYaTKy pobotn kpeaTuHdochoKiHa3zHA peakIlist Jocsarae HaBUIOT MBUAKOCTL. Ls
peaxiisi MepuIor0 BKIOYAEThes B nporieci pecunresy AT® y MoMeHT novarky M’s130B0i poOOTH 1
BiIOYBAa€ThCA 3 MAaKCHUMAJIbHOIO IIBUIKICTIO, JOKH HE OyAyTh 3HAYHO 3MEHIIEHI 3amacu
KpeaTuHpocdary B M’si3ax.

MaxkcuMmanbHa NOTYXHICTh KpeaTMH(oc(]okiHa3HOi peakuii po3BuBaeThcs Bxke Ha 0,5-0,7
CEKYH/ll IHTEHCUBHOI poOOTH, IO CBIAYUTH PO BUCOKY IIBUJKICT PO3TOPTAHHS 1 MIATPUMYETHCS
BrpoioBk 10-15 cekyHn y HETPEHOBAHHUX, a Yy BHCOKO TpPEHOBAaHHMX CIPUHTEPIB MOXKeE
yTpuMyBaTuch 110 25-30 c.

Maxcumansha nomyscnicms xpearnrdocdokinasnoi peaxuii ckmamae 3,8 kJ[x * kr *xs™,
3HAYHO TOTYXKHIiIIEe aHaepoOHoro riikonidy (B 1,5-2 pasum) 1 aepoOHoro mporecy (3-4 pasm).
3aranpHi 3amacu (ochoreHiB y HETPEHOBAHUX JIIOJCH 3a0e3leuyroTh YTBOPEHHS €Heprii y
Kibkocti 6imst 420 [k * Kr™' M’S30BOT TKAHUHH, a y TPEHOBaHUX — Yy 2 pa3u OUIbIIIE.

Memaboniuna emuicmbs UBOTO MEXaHI3MY HeBeNuKa, Tak sk 3amacu Kpd y w’s3ax
nepesuinyioTb BMicT AT® Bcroro y 3 pasu, omke mniarpumanHs piBHI AT®D 3a paxyHoOk
KpeaTuHpocdaty oOMexeHO Horo 3amacaMu, SIKl BxKe Ha 5-M cekyH/1 3MeHLIyloTbes Ha 1/3, a Ha
15-#1 cexyH/1 — HAllOJIOBUHY.

Egexmusnicms xpeatundocdokinaznoi peaxuii myxe Bucoka (76%), OCKUIBKM BOHaA
MpOTiKae 6e3nocepeIHbO MDK JIBOMa PEeYOBUHAMHU Ha Mio(iOpuiax.

Bwmict kpeatundocdaTy B CKelIeTHUX M’s3aX 301IbIIYETHCS B IMPOLECI afanTaiii OpranizmMy
JI0 TIBUJIKICHUX, MIBUAKICHO-CHJIOBHX, CHJIOBUX (DI3MYHUX HABAHTAXKEHH B 1,5-2 pas3u, 10 BIUIMBAE
Ha EMHICTh KpeaTHH(POCPOKIHA3HOTO MEXaHI3MY eHepro3ade3neueHHs: M’ 130801 JISUIbHOCTI.

Posrnsnyra kpeatnHdocdokiHazHa peaxilis CKiIagae O0Il0XIMIYHY OCHOBY TakKoOi PyXOBOi
SIKOCTI, SIK JIOKaJIbHa M’si30Ba BUTpUBaIicTh. KpeatnndochokiHazna peakiris 3a0e31euye eHEPricro
KOPOTKOYacH1 BIPaBM MaKCHUMaJIbHOT MOTY)KHOCTI (OIr Ha KOPOTKI AMCTaHLIi, CTPUOKH, KHJIKHU,
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BA)KKOATJIETUYHI BIPABH).

@yHKUIl cMMIIATO-aIpeHaJI0BoI cucTeMu y popMyBaHHi
aganTanii 10 QGi3NYHUX HABAHTAKEHb

Peanizamiss BCiX KOMIIOHEHTIB 3arajibHOi ajamnrallii, a came MoOLUIi3alisl €HepreTuYHux 1
IJACTUYHUX  PE3EpPBIB  Opra”HizMy, € CcymMa CKIaQgHOI B3aeMOJIli  HAMpPI3HOMAHITHIIINX
(dbyHKIIOHATBFHUX cUCTeM. Bu3HauanbHa posb B MOOULTIZAIli €HEPTeTHYHHUX PE3EPBIB OPraHi3MY
BUKOHYETHCS CUMITaTO-aipeHanoBoio cuctemMor (CAC) 3 10moMoror ropMOHAIBHOTO (aapeHaiH)
1 Me11aTOpPHOTO (HOpaApeHalliH) MEXaH13MIB.

KA, Bukonytoun 1 ropmoHaibHy (A), 1 MeniatopHy (HopaapeHainiH, HA) ¢ynkumii
BUSIBJISIFOTh OaraTorpaHHUM BIUIMB: IMOCWIIIOIOTH 30YIIMBICTh LIEHTPAJbHOI HEPBOBOI CHCTEMHU,
NpUIMaOTh y4acTh B OpraHizalii eMOIIMHMX peakiid, MiIBUIIYIOTh CIOXXHUBAaHHA KHCHIO
CKEJIETHUMHM M'si3aMHU 1 MIOKap/I0M, CTUMYJIIOIOTh CUHTE3 HalBa)KJIMBIILIOIO BTOPUHHOTO MeaiaTopa
- TAM®, po3sieneHHs TJIKOreHy 1 KHpIB, BUKIMKAIOTH MIBUIICHHS PIBHSA LYKPY 1 JKUPHHUX
KHUCJIOT B KPOBI, CHPUSIOUM iX OKHCJIEHHIO, HIIBUAKO 1 IHTEHCHBHO IPHCKOPIOIOTH METabO0IuH1
MPOLIECH, KOHTPOIIOIOYM (YHKIIOHAJIBHUNW CTaH MITOXOHJpIH, MOCWIIOIOTH poOOTy cepus 1,
BUKJIMKAIOUM TEPEPO3NMOIUT KPOBI, 3a0€3MeUyroTh Kpalle IOCTa4aHHs J[DKepelaMu EHeprii,
30UTBIIYIOTh IIPALIE3aTHICTh M'SI31B 1 MIOKapay.

3MiHH, IO MOJIATraloTh B aucOananci Mk tankamMu CAC, 3anexarh, B SKiM 30HI BITHOCHOT
MOTYKHOCTI BUKOHYETHCSI HaBaHTaXXEHHS, 10 iX BUKIUKae. Tak, nopiBHiooun peakuiro CAC Ha
aHaepoOHe 1 aepoOHe HaBaHTa)KEHHsI KOHCTATyeEMO (akT HabaraTo 3HAYHILIOTO 3POCTaHHS PIBHI A
cynpotu mnomipHoro 30uibmieHHs HA npu anaepoOHIl poOOTi, 4Oro HE CHOCTEpIraeMo Mpu
HaBaHTaXEHHIX aepoOHoro xapakrepy ( A 1 HA 3pocTaioTh MoMipHO 1 B 0JIHAKOBII Mipi).

CAC Biairpae BaxJIuBy poJib y (popMyBaHHI IEPEICTAPTOBOIO CTaHy CIIOPTCMEHA. 30KpeMa,
y BUIIAJKy rapMOHiiiHOTO OanaHcy Mk MeniatopHoto (HA) ta ropmoHnanbHOIO (A) JaHKaMU MaeMO
MPUKIAJ] ONTUMAIbHOIO NEPEACTApTOBOrO CTaHy — O00HOBOi TOTOBHOCTL. SIKIIO JOMIHYE
aJipeHAJIIHOBUN THUI aKTHBAalll Ha CTapTl AY)KE€ YacTo 1€ CYINPOBOJKYETHCS IEPEACTAPTOBOIO
JIMXOMaHKOI0, 1 HaBIaKu, HaJAMIpHA aKTHBAI[lsl MEI1aTOPHOI JIJAHKH MOK€, B KIHLIEBOMY PE3yJIbTaTi,
MPU3BECTH JI0 TEpeACTapToBOi amarii. 3aranpHuil piBeHb aktuBaiii CAC sk HamepemodHi, Tak 1
nigyac (i3MYHMX HaBaHTa)XEHb HE MOBMHEH IEPEBUILYBaTH PIBEHb HOPMHU B 2-4 pa3u 3a yMOB
OINTHUMAJIBHOI ajamnTali.

Bapianr 4.
IaikoniTnunmnii MexaHizm pecunresy AT®
AKTHBaII T1IAPOJIi3y CHpHsiE 3HMKEHHS KOHIICHTpaIlii kpeatuHdocdary.
VY3aranbHEHO Mpolec TIIKOMI3Y 1 TJIIKOTE€HOMI3y MOXe OyTH MpeACTaBICHUM y BUIJISAAL
HACTYIMHUX PIBHSAHB:
CH,,O,+2414P+2H,PO, - 2C,H O, +2AT®+2H,0

T'JIFOKO3a MOJIOYHA K-Ta

[C,H\,O,], +344®+3H,PO, — 2C,H,0, +[C,H,,0;],, +34T®+2H,0
[JIIKOTeH

Enepreruunuii OanaHc TiiKOMI3y y BHUIAAKY, KOJIM THOYAaTKOBUM CYOCTpPaTOM CIIYKUTb
IJII0K03a, CTaHOBUTH 2 MoJb AT® Ha 1 MOJb BYIJI€BOJIB, 110 PO3LIEIUIIOIOTHCA, a TIIIKOT€HOJI3Y,
KOJIM TOYaTKOBUM CyOCTpaToM € TJikoreH M’si3iB - 3 moiab AT® Ha 1 Moap TJIIOKO3HOTO
€KBIBAJICHTA, 110 PO3IIEILITIOETHCS.

Maxkcumanvra nomyscnicms TIIKOJI3Y y 100pe TPEHOBAaHUX CIIOPTCMEHIB MO€E CTAHOBUTHU
3,1 kJx * kr' " xB " a y HeTpenoBanux mozeit 2,5 kJIk * kr' xB". Ha MaKCHMalIbHY MOTYKHICTb
el MexaHI3M BUXOAMTH Bke Ha 20-30-i cexyH.I micias moyaTtky poOOTH, TOOTO HOTo IIBHUJIKICTh
pO3ropTaHHsl 3HAYHO MeEHIIA, a HDK KpeaTuHpocdokinaznoro. Jlo kiHug 1-i xBuiumHu pobotu
IJIIKOJII3 CTa€ OCHOBHUM MexaHi3MoM pecuHTe3y ATO.

Memaboniuna emuicmo TIIKOJI3Y, IO BH3HAYAETHCS BHYTPIIIHBOM SI30BUMH 3amacamu
BYIVIEBOMIB 1 B3aJICKWUTh Bl pe3epBiB OypepHHX cucteM, MO0 CTAOUIBYIOTh BEIUYHUHY
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BHYTPIIIHBOKIITUHHOTO pH, 3a0e3neuye nigTpuMKy aHaepoOHo1 pobotu TpusaiicTio Bizx 30 ¢ 1o 2-
6 xB.

I'mikonitnyHuil MexaHi3M pecuHTesy AT® BiApI3HAETbCS HEBUCOKOIO egexmuenicmio,

OCKUTBKH B TIpoIleci aHaepoOHoro po3mnany 1 Mons ritoko3u 3 2880 kJk eHeprii, 1o MICTUTHCS B
Hild, BUBUIbHSETHCS TUTbkH 240 k/[x. Benmka dvacTuHa eHeprii 3ajMINAETHCA B MOJIEKYJax
MOJIOYHOI KHUCIIOTH.
I'nmikomi3 Biirpae BaXXJIUMBY POJib IPU HANPYKEHIH M’S30BO1 JISUIBHOCTI B YMOBaX HEIOCTaTHHOIO
[IOCTauyaHHs TKAHUH KuCHeM. L{e OCHOBHHUI IUISIX €HEepProyTBOPEHHS y BIpaBaX CyOMaKCUMaJIbHOT
MOTY>KHOCTI, TPaHMYHA TPHUBATICTh SKUX ckinanae Bix 30 ¢ mo 2,5 xB (Oir Ha cepeaHi MMCTaHIIII,
rwiaBaHHs Ha 100 1200 M, Benocune Hi NEperoHu Ha TPEKY.

BioximiuHi ocHoBM aganTauii 10 GizMYHNX HABAHTAXKEHb

Bucmpicms (wsuokicms) xapaxmepusyemuvcs 30amHICMI0O M ’A3) CKOPOYY8AMUCH 3d
MIHIMATbHO KOPOMKULL 8i0PI30K 4aC).

Icnye ¢dyHnameHTanbHa 3aE€KHICTh MDK MaKCHMaJbHOIO IIBHMJIKICTIO CKOPOYEHHS M 534,
JOBXUHOIO capkomepa 1 BITHOCHOI AT®-a3H0I0 aKTHBHICTIO Mi03uHY. MakcuManbHa MIBUIKICTD
CKOPOYEHHSI pi3HAa B M’SI30BUX BOJIOKHAaX PI3HOTO THIY: Y IIBHAKOCKOPOYYBAJIBHUX OUIMX
BOJIOKHAX BOHA MPHUOJIU3HO B 4 pa3u BUIIE, HDK B MOBUIbHOCKOPOYYBAJIHHUX YEPBOHUX BOJIOKHAX.

YuM mBuIIIE CKOPOUYETHCS M’SI3, TUM MEHILE NONEPEUHUX MICTKIB BKIIIOYAETHCS B pOOOTY.
ToOro BUrpam y HIBUIKOCTI CYHNpPOBOKYETbCA IporpameM y cuil. MakcuManabHa IIBHIKICT
CKOPOYEHHsI IpsiMO npomnopiiiiHa BiqHocHIH AT®d-a3Hiil aktuBHOCTL. TOMy 610XIMIYHOIO OCHOBOIO
mBUAKOCT (K 1 cunu) € ATd-a3Ha aKTUBHICTH MIO3MHY, fIKa 3a0e3nedye MIBUAKY 1 HOTYXHY
MoOuTi3anio XiMiyHOT eHeprii AT® y M’s130BUX BOJIOKHAX 13 HACTYHHHUM il BUKOPUCTaHHSIM Ha
CKOPOYEHHSI M 513a.

Bapianr S.
Miokina3uuii MmexaHi3m pecunresy AT®
Miokina3zHa (abo ajeHUIaTKIHAa3HA) peakiis BiIOyBaeTbcs B M’sA3aX IpU 3HAUYHOMY
30utbIIeHH] KoHIeHTpauli AJI® B capkomnasmi. BoHa mossirae B mepeHeceHHI MaKpoepriyHoi
¢docharnoi rpynu 3 oguiel monexynu AJl® nHa iHuty 3 yrBopeHHsIM AT®:
Aﬂ(p-l-Aﬂ@( Miokinasa (adeninamkinasa) s ATD + AMD

Taka cutyalliss BUHHKA€ MPHU BUPAKEHIA M S30Bii BTOMI, KOJIM MIBUIKICTH IMPOIECIB, IO
O0epyTh ydacth B pecunTe3i AT®, He BpiBHOBaxye mBUAKICTh po3merieHHs AT®. 3 miei Touku
30py MIOKIHa3HY peaKIlil0 MOXKHA PO3TJISAATH K aBapiiHUM MEXaHI3M, 110 3a0e3reuye pecHHTE3
AT® B yMOBax, KOJH 1HIII IIJISAXU PECUHTE3Y BKE HEMOMKIIUBI.

[Ipu mocunenHi MiokiHa3HiM peakifli yactuHa AM®, 110 yTBOPIOETHCS MOXKE HE3BOPOTHO
Jie3aMiHyBaTUCsl 1 MEPEeTBOPIOBATUCS B IHO3MHOBY KHUCJIOTY, KOTpa HE BUKOPUCTOBYETHCS B
EHEePreTUYHOMY OOMIH1 1 MOKE MPHU3BECTH JI0 BiIMUPAHHA MO3KOBO1 TKaHWHU. lle HeBUTIIHO Is
OpraHi3My OCKUIbKHM BeJle /10 3MEHIIECHHS 3arajlbHUX €HEepPreTUYHUX 3amaciB B opranizmi. OpHax
30UIbIIeHHA KOHUeHTpauli AM® B capkomiasMmi BHAC/IIOK MIOKIHA3HOI peakiii BIUIMBA€E
aKTUBYIOUMM YMHOM Ha ()epMEHTH TJIKOJI3Yy (30Kpema, Ha (ochoppyKTOKiHA3Y) 1 LIBUIKICTH
aHaepoOHoro pecuntesy ATO.

BioximiuHi ocHOBM piZHOBHIIB TpeHYBAJILHUX edeKTiB

Cryniab OIOXIMIYHMX 3pYIIEHb 1 iX CIPSAMOBAHICTb, IO BIOYBAIOTHCA B OpraHizMi y
BIJINTOB1/Ib HA 3aCTOCOBaH1 (Pi3WYHI HABAaHTAXKCHHS, BUSHAYAIOTH SIK MPEH)8ANbHULL eqheKm.

BinnmoBigHo 10 Qas3oBoro xapakTepy NpOTIKaHHS MpoLeciB aganTamii 10 (I3UYHUX
HAaBAaHTAXEHb MPUUHATO BUAUIATH TPU PIZHOBUAM TPEHYBAIBHOTO e€(EeKTy: TEepMIHOBHIA,
MIPOJIOHTOBAHUM 1 KyMYJISTUBHUMN (HAKOTMYYBAJIbHUN).

Tepminosuii mpenysaivHuli egpekm BU3HAYAETHCS BEITUYMHOIO 1 XapaKTEpOM O10XIMIYHUX
3MIH B OpraHi3mi, 1o BiAOyBarOThCS Oe3mocepeHbo i Yac Al (pI3MYHOTO HaBAaHTAKEHHSA U y
nepioa TepMiHoBoro BimHOBICHHS (30-60 XB. micys 3aKiHYEHHST HaBaHTAXXEHHS ), KOJIH JIIKBITY€E€ThCS
KHCHEBHI Oopr, 0 YTBOPUBCS M1 Yac poOOTH.



Biooanenuti mpenysanvnuii egpexm CroCTEpIracThCsi Ha Mi3HIX (Pa3zax BIIHOBICHHS IICIS
¢biBuuHOr0 HaBaHTakeHHS. CyTh MOro CKIAMalOTh CTUMYJIbOBaHI POOOTOIO TUIACTHYHI IMPOIIECH,
CHpSIMOBAaHI Ha IIONOBHEHHS EHEPreTMYHUX PECypCiB OpraHi3amy, MNPUCKOPEHE BiATBOPEHHS
3pyMHOBAHUX MPHU POOOTI 1 3aHOBO CUHTE30BAHUX KIITUHHUX CTPYKTYP.

Kymynamuenuii mpenysanvnuii egpekm € pe3yabTaToM TOCIIIOBHOTO I1JICYMOBYBAaHHS
BEJIMKOI KUIBKOCT1 TEPMIHOBHMX 1 BiicTaBieHUX e(dekTiB ado ciifiB 0araTb0X HaBaHTaKE€Hb. Y
KYMYJSITUBHOMY TpPEHYBAJIbHOMY e€(eKTi BTUIIOIOThCA O10XIMIUHI 3MIHHM, SIKI TIOB’s3aHl 3
MIOCWJIEHHSIM O10CHHTE3y HYKJIETHOBUX KHUCJIOT 1 OUIKIB IPOTATOM TPUBAJIOTO MEPIOAY TPEHYBAHHS.
KymynsatuBauii  TpeHyBanbHUN €(QEKT 3HAXOJWUTh CBOE€ BiIOOpaXeHHS B  MiABHUIICHHI
Mpare3/1aTHOCTI 1 TOKpaIIeHH]1 CIIOPTUBHUX JOCSITHEHbD.

Bapianr 6.
AepoOHuii mexaHisM pecunresy AT®

AepobHuii mexaHi3M pecuHTesy AT® B 3BHuaiiHux ymoBax 3abesneuye Ouist 90 %
3aranbHO1 KUbKOCTI AT®, 1o yrBoproerscst B opranizMmi. depmMeHTHI cucteMu aepoOHOro oOMIHY
pO3TaIlloOBaHl B OCHOBHOMY B MITOXOHJIpIiX M’5131B. MexaH13M aepoOHOTO OKUCJIEHHS CyOCTpaTiB -
HOCHUTH Ha3By “‘okucHe hochopumtoBaHHs .

Sk cyOcTpaT aepoOHOr0 OKHUCIEHHS BUKOPUCTOBYIOTHCS IUIIKOTEH, TJIFOKO3a, BHUIII JKUPHI
KHUCJIOTH, OKpEM1 aMIHOKUCJIOTH, KETOHOBI T1J1a, MOJIOYHA KUCJIOTA 1 1HII HEJOOKUCIIEHI IPOAYKTH
MeTabomi3mMy. Bcel 11l pedoBHHM TOCTYNOBO MEPETBOPIOIOTHCS B €IMHY peuoBUHY aneTui-KoA,
KU a1l oKUCoeThes B nukii Kpedca (JInMOHHOT KMCIIOTH) 10 KiHIEeBUX npoaykTiB CO; 1 H,O 3
Y4YacTIO YHUCJIEHHUX OKUCIIOBAJIIBHUX (PEpMEHTIB 1 KUCHIO. EHEpris OKUCIEHHS HarpOMaKy€eThCs Y
BiHOBIIeHIN (hopmi nepeHocHuKiB BogHio HAJIH, 1 ®AJIH,, siki mepenaroTh BUCOKO €HEPreTUYHI
€JIEKTPOHU M0 JUXAJIbHOMY JAHILIIOTY Ha KUCEHb, a MPOTOHU BOJHIO CTBOPIOIOTH Ha MeMOpaHi
MITOXOH/Ipiii mpoTonHuil rpagient (H'), skmii € pymriiiHolo cuioro a1 reHepyBanHs AT B
mporieci OKucIoBaabHOTO GochopmtoBantsa. Komm pi3HHUIT TPOTOHHOTO TpaJi€eHTa OCATAE
neBHo1 BennuuHU (200 MB), npoToHM pyxaroThCsl uepe3 MeMOpaHy MITOXOHJIpIN 1 B3a€EMOAIIOTH 3
kucHeM 3 yrBopenHsM H,O. Enepris pyxy H' akymymoerscs B Monexynu AT® mpu ix cuaTesi 3
AJ1® 1 H3PO4 Bucoxocnenudiuaum pepmentom ATD-cunrerasoro.

Maxcumanvna nomysichicmes aepoOHOTO MEXaHI3My HallMEHIIIa 1 CTaHOBUTH 1,2 kJ[x * Kr ¥
xg! i s3amexurs Bil IIBHUIKOCTI HAIXO/PKEHHS 1 MmBHAKOCTI yTrwmizamii O, B KIITHHAX.
MaxkcumanbHa MOTYXHICTh a€pOOHOI0 IMPOLECY OOCITraeThbCsl Ha 2-3-i1 XBUJIMHI HEIHTEHCHUBHOL
po0OOTH y CIOPTCMEHIB 1 Ha 4-5-i XBWIKMHI y HECIIOPTCMEHIB 1 MOXe miarpumyBatucs a0 15-30-i
XBWIMHHU. Y OUIbII TPUBAJIMX BIPaBaxX BOHA MOCTYNOBO 3MeHIyeTbes. [Ipu mapadoHchkomy Oiry
cepenHid piBeHb aepoOHOi eHeprompoaykilii craHoBuUTh 80-85 % MakcumanbHOI aepoOHOT
NoTyXHOcTi. HaiOuibl 1HTEHCMBHO NPOTIKAIOTh MPOIECH aepoOHOr0 EHEPrOyTBOPEHHS B
YEpBOHUX M S30BHUX BOJIOKHAX.

Memaboniuna emuicms aepoOHOTO MEXaHI3MY MPAKTUYHO OE3MEKHA, OCKUIBKH € BEIHUKI
3amacy  CHEPreTUYHUX JDKEpeN: BYIVIEBOJAM, JIMIAW, OUIKH, IO [alOTh BEJIUKY KUIBKICTh
pecunTe3oBaHoi ATO.

Egexmusnicms eHeproyTBOpEHHS IIbOTO MEXaHI3MY TaKOX BHUCOKA 1 ckianae 01t 50%.

AepoOHMII MeXaHI3M EHEProyTBOPEHHS € OCHOBHHM IpU TpHUBaIid pPOOOTI BEJIHKOI 1
MOMIpHOT MoTyXHoCTi: 0iry Ha nucraniii 5000 1 10000 m, mapadgoHChKOMY OIr'y, BEJIONEpEroHax,
mnaBanHi Ha 800 1 1500 M, Oiry Ha xoB3anax Ha 5000 1 10000 M. Bin € 610XIMIYHOIO OCHOBOIO
3arajbHO1 BUTPUBAJIOCTI.

BioximiuHi ocHoBM aganTauii 10 GizMUYHNX HABAHTAXKEHb

Ananranisg opra"ismMy J0 BIUIMBY (I3MUHUX HABaHTaXeHb HOCHUTh (a3HUM Xapakrep.
3asiexHO BiJ TOTO, SIK1 IPUCTOCYBAJIbHI 3MIHM B110OYBAaIOTHCSl B OpPraHi3Mi 1 MPOTSITOM SIKOTO 4acy,
BHJIUISIIOTH JIBA €TAIM aIaTaIlii: TepMIHOBHUH 1 JOBTOCTPOKOBHH (200 XPOHIUHHMIA).

Eman mepminosoi aoanmayii - ne 0e3nocepenHsi BIINOBIAb OpraHi3My Ha OJHOPA30BUMI
BIUIUB (I3MYHOTO HaBaHTaKeHHs. BiH BigOyBaeThCs Ha OCHOB1 OI1OJOTTYHMX MEXAHI3MIB, IO
chopmyBanucs panimie. [lepeBaxHo 1€ 3MIHA €HEPTEeTHYHOTO OOMIHY.

Eman ooszompusanoi aoanmayii Bi10yBa€eTbcs NPOTATOM TPUBAJIOTO 4Yacy 1 pO3BUBA€ETHCA

10



IIOCTYIIOBO Ha OCHOBI 0Oaratropa3oBoi peanizalii TepMiHOBoOi aganTauii. Lleil eran € pe3yabTaTom
MIZICYMOBYBAaHHS CJiIB TNOBTOPIOBAaHUX HABAaHTa)XEHb 1 IOB’A3aHUI 3 MOSBOIO B OpraHizMi
CTPYKTYPHHUX 1 QYHKIIOHAJIbHUX 3MIH.

[Tocunennsa po6oTu M’531B M 4ac (pI3UYHUX HABAaHTAXKEHb 3MIHIOE OalaHC MaKpOEpPriuHUX
docdarie y wimituai. TAM®, kpeaTuH, AesSKi NENTHAN, TOPMOHH 1 3MIHIOIOTH AKTHUBHICTH
T€HETUYHOTO anapary, 1110 KOHTPOJIIOE MIBUIKICTh CUHTE3Y HYKJIETHOBUX KUCIIOT 1 IPOTEIHOCUHTE3
y KJIITHHI

Bapianr 7.
BioximiuHi (¢pakTOpU BTOMHU NIPH BUKOHAHHI KOPOTKOYACHUX BIIPaB MaKCHUMAJIbHOI
NMOTYKHOCTI

3MiHa TOKAa3HUKIB MEXaHIYHOI NMPOAYKTUBHOCTI B LHUX BHJAX BIPaB BUSIBISETHCS, K
IpaBWJIO, B MOMEHT, Konu 3anacu Kp® B mpaiioroumx M’s3ax BUYEPIYIOThCS OUIBII HDK Ha
[IOJIOBUHY IIOYAaTKOBUX 3HA4YE€Hb, a 4Yepe3 TMpOLECH TIJIIKONI3y, 3HA4YHO 3HUXKYETHCS
BHYTPIIIHBOKTITUHHUHN pH.

3minu B KoHUeHTpauii AT® npu po3BUTKY BTOMH B IpPOLECI BUKOHAHHS KOPOTKOYACHUX
IHTEHCUBHUX BIIPaB BiIHOCHO HeBenuKi. HaiOutpmi 3MiHM 1 HaAWTICHINY 3aJIeKHICTh 3
BUHHUKAIOYMMH [PU BTOMI 3CYyBaMM B MOKa3HMKAX CHJIM 1 MOTY)KHOCTI BUSIBJISIOTH KOHLIEHTpALii
AJI®, H' i nakraty. Sk Bimomo, 3MiHM KOHIEHTpAIlii IPHBEIEHUX BHIIE METabOIITIB HAJAIOTh
BUpakeHUH 1HI10ytounii BiiuB Ha AT®d-a3y Mio3uHy OCHOBHUH (EPMEHT, BiJ] SIKOTO 3aJI€KHUTh
e(eKTUBHICTh IEPETBOPEHHS €Heprii MakpoepriuHux Qocdaraux 3B’s3kiB ATD B MexaHIUHY
po6oTy M’s3iB. 3 mporo mornsmy, yrBopeHHs AJI® i maxkommdenns H' mpu ckopouyBambHiit
aKTUBHOCTI M’SI31B MOTPIOHO pPO3IJsSAaTH SIK TOJIOBHI YMHHUKH, 110 BIANOBIAAJIbHI 32 PO3BUTOK
BTOMHU MPU BUKOHAHHI KOPOTKOYACHUX IHTEHCUBHUX BIIPAB.

KpiM BkazaHuX BHILlE YMHHMKIB, HA PO3BUTOK BTOMH B YMOBaX KOPOTKOYAaCHHMX BIIPaB
MaKCUMajbHOI 1 CyOMakcMMajabHOI TOTY)KHOCTI TOMITHMWA BIUIMB HAJa€  3HIDKCHHS
BHYTPIIIHBOM S30BUX 3amaciB IJIIKOT€HY. Y CTaHi BTOMHU Micis BUKOHAaHHS KOPOTKOYACHUX
IHTEHCUBHUX  BIIpaB  CIIOCTEPIra€TbCsl  BUPAKEHE  3HWKEHHS  3amaciB  I[JIIKOTeHY Y
IIBUJIKOCKOPOYYBaJbHUX BOJIOKHAX, B TOM 4Yac SIK B CTaH1 BTOMH IICJISI TPUBAJIOT TOMIPHOT poO0TH
HaWOUIbIIl 3CYBU Yy KOHIIEHTpAIli TJIKOI€HY CIOCTEpIraloThCs Y BOJOKHAX, II0 TOBUIHHO
CKOpouyioThCs. I[lpu 1bOMY yTBOpPEHHS MOJIOYHOI KHCIOTH B TPOIECT TIIKOJITUIHOTO
PO3IIEIJIEHHS TJIIKOTeHY IT1J1 YaC BUKOHAHHS KOPOTKOYACHUX IHTEHCUBHUX BIIpaB B3a€MOIIOB’s3aHE
13 3MEHILIEHHSM MOTY>KHOCTI poOOTH Yepe3 BTOMY.

[Ipy BHCOKIM YacTOTI CTHUMYJSALII MPaLIOOUYMX M’S31B B YMOBAaX KOPOTKOYACHUX
IHTEHCUBHUX BIIPaB MOMITHUN BHECOK B PO3BUTOK BTOMHU BHOCSTH MOPYIICHHS €JIEKTPOXIMIUHOIO
CIIOJTYYEHHS TIpH Tepeaadi 30y/pKeHHs 3 HepBa Ha M 513 1 3Miau B nisibHOCTI LIHC vepes po3Butok
3aXMCHOTO TajJbMYyBaHHS, a TaKOX MOPYIIEHHS MEXaHI3MIB Iepeaadl HEpPBOBOIO IMITYNbCY 1
MO3KOBOTO KpPOBOOOIrYy, 3MIHM KOHIIEHTparii HeopraniyHoro docdary, iHO3MHMOHOGOChATY
(IM®), HakonIMYEHH aMiaKy B TKaHUHaX.

IaikoniTnunmnii MexaHizm pecunresy AT®
AKTHBAIli T1APOJIi3y CHpHsiE 3HMKEHHS KOHIICHTpallii kpeatuHdocdary.
VY3aranbHEeHO Mpolec TIIKOMI3Y 1 TJIIKOTE€HOMI3y MOXe OyTH MpeACTaBICHUM y BUIJISAL
HACTYIMHUX PIBHSAHB:
CH,,O,+244P+2H,PO, - 2C,H O, +2AT®+2H,0

T'JIFOKO3a MOJIOYHaA K-Ta

[C H,,O,], +34AD+3H,PO, — 2C,H,0, +[C,H,,O;] , +34T®+2H,0
[JIIKOTeH
Enepreruunuii OanaHc TJIiKOMI3y y BHUIAAKY, KOJIM MOYAaTKOBUM CYOCTpPaTOM CIIYKUTb
TJIFOK03a, CTaHOBUTH 2 MOJIb AT® Ha 1 MoJib BYrJI€BOMIIB, IO PO3IICIUIIOIOTHCS, a TIIKOT€HOMI3Y,
KOJM TOYaTKOBUM CyOCTpaToM € TJikoreH M’si3iB - 3 moiab AT® Ha 1 Moap TIIOKO3HOTO
€KBIBAJICHTA, 110 PO3IIEILITIOETHCS.
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Makcumanvra nomyscnicms TIIKOJI3Y y 100pe TPEHOBAaHUX CIIOPTCMEHIB MOY€E CTAHOBUTHU
3,1 kJx * kr' " xB " a y HeTpenoBaHux mozeit 2,5 kJIk * kr' xB". Ha MaKCHMalIbHY MOTYKHICTb
el MexaHI3M BUXOAMTH Bke Ha 20-30-i cexyH.l micias moyaTtky poOOTH, TOOTO HOTo LIBHUJKICTh
pO3ropTaHHsl 3HAYHO MeEHIIA, a HDK KpeaTuHpochokinaznoro. Jlo kiHug 1-i xBuiumHu pobotu
IJIIKOJII3 CTa€ OCHOBHUM MexaHi3MoM pecuHTe3y AT®.

Memaboniuna emuicmo TIIKOJI3Y, IO BH3HAYAETHCS BHYTPIIIHHOM SI30BUMH 3aracamMu
BYIVIEBOMIB 1 B3aJICKWUTHh Bl pe3epBiB OypepHHX cucteM, MO0 CTAOUIBYIOTh BEIUYUHY
BHYTPIIIHBOKIITUHHOTO pH, 3a0e3neuye nigTpuMKy aHaepoOHo1 pobotu TpusaiicTio Bix 30 ¢ g0 2-
6 xB.

I'mikonitnynuil MexaHi3M pecuHTesy AT® BiApI3HAETbCS HEBUCOKOIO egexmugHicmio,

OCKUTBKH B TIpoIieci aHaepoOHoro po3mnany 1 Mons ritoko3u 3 2880 kJ[k eHeprii, 1o MICTUTHCS B
Hild, BUBUIbHSETHCS TUTbkH 240 k/[x. Benmka dvacTuHa eHeprii 3aJMINAETHCA B MOJIEKYJax
MOJIOYHOI KUCIIOTH.
I'nmikomni3 Biirpae BaXXJIUBY POJib IPU HANPYKEHINA M’S30BO1 JISUIBHOCTI B YMOBaX HEIOCTaTHHOIO
[IOCTauyaHHs TKAHUH KuCHeM. L{e OCHOBHUI IUISIX €HEeproyTBOPEHHS y BIpaBaxX CyOMaKCUMAaJIbHOT
MOTY)KHOCTI, TPaHUYHA TPHUBATICTh SKUX ckiagae Bix 30 ¢ mo 2,5 xB (Oir Ha cepeaHl TUCTAHIIIT,
wiaBaHHs Ha 100 1200 M, BenocuneaHi NeperoHu Ha TPEKY.

Bapianr 8.
BioximiuHi (¢pakTOpH BTOMHU NIPY BUKOHAHHI BIIPaB CyOMaKCUMAJIbHOI OTYKHOCTI

Ha po3BuTOK BTOMHM B IpU BHUKOHAHHI BIpPaB CyOMaKCHUMalbHOI MOTYXHOCTI MOMITHHUH
BIUIMB HAJA€ 3HIKECHHS BHYTPIIIHbOM S30BUX 3aIaciB TJIKOTEHY. Y CTaH1 BTOMH ITiCJISI BUKOHAHHS
KOPOTKOYaCHMX IHTEHCHUBHUX BIPAB CIIOCTEPIra€ThCid BUPAKEHE 3HUKEHHS 3amaciB TJIIKOTeHY Yy
LIBUJKOCKOPOUYBAJIbHUX BOJIOKHAX, INPU LbOMY YTBOPEHHS MOJOYHOI KHCJIOTH B Ipoleci
[UIKOJIITUYHOTO PO3LIEIUIEHHS! [VIIKOTEHY I/l YaC BUKOHAHHSI KOPOTKOYaCHUX IHTEHCUBHUX BIIPaB
B3a€MOTIOB’sI3aHE 13 3MEHILICHHSIM TIOTY>KHOCT1 pOOOTH Yepe3 BTOMY.

[Ipy BHCOKIM 4YacTOTI CTUMYJSALII MPaLIOIOUYMX M’S31B B YMOBAaX KOPOTKOYACHUX
IHTEHCUBHUX BIIPAaB MOMITHUN BHECOK B PO3BUTOK BTOMHU BHOCSTH MOPYIICHHS €JIEKTPOXIMIUHOTO
CIIOJTYYEHHS TIpH Tnepeaadi 30y/pKeHHs 3 HepBa Ha M 53 1 3Miau B nismibHOCTI LIHC vepes po3Butok
3aXMCHOTO TajJbMYyBaHHSA, a TaKOX MOPYIIEHHS MEXaHI3MIB Iepeaadl HEpPBOBOIO IMITYNbCY 1
MO3KOBOTO KpPOBOOOIrYy, 3MIHM KOHIIEHTparii HeopraniyHoro ¢ocdary, iHO3UHMOHOGOCHATY
(IM®), makcumanbHe HAKOIIMYEHHS JJAKTAaTy B TKAaHWHAX.

IaikoniTnunmnii MexaHizm pecunresy AT®
AKTHBaII T1IAPOJIi3y CHpHsiE 3HMKEHHS KOHIICHTpaIlii kpeatuHdocdary.
VY3aranbHEHO Mpolec TIIKOMI3Y 1 TJIIKOTE€HOMI3y MOXe OyTH MpeACTaBICHUM y BUIJISAAL
HACTYIMHUX PIBHSHB:
CH,,O,+2414P+2H,PO, - 2C,H O, +2AT®+2H,0

T'JIFOKO3a MOJIOYHA K-Ta

[C,H\,O,], +344®+3H,PO, — 2C,H,0, +[C,H,,0;],, +34T®+2H,0
[JIIKOTeH

Enepreruunuii OanaHc TiiKOMI3y y BHUIAAKY, KOJIM THOYAaTKOBUM CYOCTpPaTOM CIIYKUTb
IJII0K03a, CTaHOBUTH 2 MoJb AT® Ha 1 MoJb BYIJI€BOJIB, 110 PO3LIEIUIIOIOTHCA, a TIIIKOT€HOI3Y,
KOJIM TOYaTKOBUM CyOCTpaToM € TJikoreH M’si3iB - 3 moiab AT® Ha 1 Moap TIJIIOKO3HOTO
€KBIBAJICHTA, 110 PO3IIEILITIOETHCS.

Maxkcumanvra nomyscnicms TIIKOJI3Y y 100pe TPEHOBAaHUX CIIOPTCMEHIB MO€E CTAHOBUTHU
3,1 kJx * kr' " xB " a y HeTpenoBanux mozeit 2,5 kJIk * kr' xB". Ha MaKCHMalIbHY MOTYKHICTb
el MexaHI3M BUXOAMTH Bke Ha 20-30-i cexyH.I micias moyaTtky poOOTH, TOOTO HOTo IIBHUJIKICTh
pO3ropTaHHsl 3HAYHO MeEHIIA, a HDK KpeaTuHpocdokinaznoro. Jlo kiHug 1-i xBuiumHu pobotu
IJIIKOJII3 CTa€ OCHOBHUM MexaHi3MoM pecuHTe3y ATO.

Memaboniuna emuicmo TIIKOJI3Y, IO BH3HAYAETHCS BHYTPILIHHOM SI30BUMH 3aracamMu
BYIVIEBOMIB 1 B3aJICKWUTh Bl pe3epBiB OypepHHX cucteM, MO0 CTAOUIBYIOTh BEIUYHUHY
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BHYTPIIIHBOKIITUHHOTO pH, 3a0e3neuye nigTpuMKy aHaepoOHo1 pobotu TpusaiicTio Bizx 30 ¢ 1o 2-
6 xB.

I'mikonitTnyHuil MexaHi3M pecuHTesy AT® BiApI3HIETbCS HEBUCOKOIO egexmugHicmio,

OCKUTBKH B TIpoIleci aHaepoOHoro po3mnany 1 Mons ritoko3u 3 2880 kJk eHeprii, 1o MICTUTHCS B
Hild, BUBUIbHSETHCS TUTbkH 240 k/[x. Benmka dvacTuHa eHeprii 3ajMINAETHCA B MOJIEKYJax
MOJIOYHOI KUCIIOTH.
I'nmikomi3 Biirpae BaXXJIUMBY POJib IPU HANPYKEHIH M’S30BO1 JISUIBHOCTI B YMOBaX HEIOCTaTHHOIO
[IOCTauyaHHs TKAHUH KuCHeM. L{e OCHOBHHUI IUISIX €HEepProyTBOPEHHS y BIpaBaX CyOMaKCUMaJIbHOT
MOTY)KHOCTI, TPaHUYHA TPHUBATICTh SKUX ckiagae Bix 30 ¢ mo 2,5 xB (Oir Ha cepeaHl MUCTAHIIIT,
wiaBaHHs Ha 100 1200 M, BenocuneaHi NEperoHu Ha TPEKY.

Bapianr 9.
BioximiuHi (¢pakTOpH BTOMHU NIPH BUKOHAHHI BIIPAB BeJIMKOI TA NOMipHOI OTYKHOCTI

OCHOBHUMM NpUYMHAMHM BUHUKHEHHS BTOMH IPHU BUKOHAHHI TPUBAIMX BIIPaB BEJHUKOI 1
MOMIPHOT MOTYXXKHOCTI IOCTalOTh YWHHUKH, IOB’S3aHI 3 BHUYEPHAHHSIM BHYTPILIHBOM SI30BUX
3amaciB  IVIIKOT€HY, HAKONUYEHHSM IPOJIYKTIB HEMOBHOIO OKHUCJIEHHS JKUPIB, HaIMIPHUM
HakonmyeHHsiM NH3; 1 IM®, po3BUTOK TINOTJIKEMIYHOIO CTaHy, a TAaKOX MOPYIIEHHS
€JIEKTPOXIMIYHOTO CIIOJIyYEHHSI B IPALIOIOYUX M’s3ax 1 noripmenHs aisuibHocTi [IIHC B ymoBax
BHUPaAXXEHOI rinepTepMii, Jeriparaii 1 3cyBy €J1eKTpOJITHOro OanaHcy opraHizmy. Takum 4yuHOM,
IIpY BUKOHAHHI TPUBAJIMX BIPAB BEJIUKOI 1 MOMIPHOI NOTYXHOCTI MPUYUHH, IO HPU3BOIATH 10
BUHUKHEHHS BTOMU, HOCATh KOMIUIEKCHUI Xapakrep.

BioxiMiuHi 0CHOBHM PO3BUTKY CHJIOBHUX SIKOCTeM

Cuna XxapakTepu3yeTbCsl CTYIEHEM HANpPY)KEHHs, K€ MOXYTh PO3BHBAaTH M’SI3U IpU
CKOPOYCHHI.

[IposB CHJIOBUX SIKOCTEN 3aJI€KUTH BIJ CHIBBIHOIIIEHHS MIBUJIKO- 1
OBLTBHOCKOPOYYBANGHIX BOJOKOH B CKIai M’s3y, OTYKHICTIO MOTOKy ionis Ca®’, armBHOCTI
Mi03uH-AT®-a3u Ta kpeatuHPochoKiHA3HOT peakIlil.

OcHoBH1 010XIMI4HI UYMHHUKH, $IKI JIIMITYIOTh TpPOSIB CUJIOBUX SIKOCTEH - JOBXKHHA
capkoMmepa: 4YMM BiH JOBUIMI, TUM OUIBIIY CHJIY pPO3BUBAa€ M’S3; 3arajJlbHUM BMICT y M 31
CKOPOYYBaJbHOTO OUIKA aKTHUHY; MONEPEYHUK HAKIAJAaHHS TOHKUX aKTMHOBUX HHUTOK Ha TOBCTI
MIO3MHOBI HUTKM B MeEXax KOXXHOTO CapKOM €pa; CTYIiHb YIOPSIKOBAHOCTI IapajeibHO
po3TamoBaHux capkomepiB (myuku Konreiima).

KinbkicTe axkTMHy B MioQiOpuiax M’S31B 3HAXOJUThCA B JIHIAHIA 3aJ€KHOCTI BIiJ
3arajpbHOl KUIBKOCTI KpeaTuHy. OOuJBa IOKAa3HMKM - KOHIEHTpallisl aKTUHY 1 3arajbHa
KOHLIEHTpAllil KpeaTuHy B M’si3aX - MOXYTb OYTHM BHMKOPHUCTaHI, SIK KOHTPOJIb 32 PO3BUTKOM
M’S30BO1 CWJIM 1 JUIsl MPOTHO3YBAaHHS PIBHS CIOPTUBHUX JOCSTHEHb Y IIBUJIKICHO-CHJIOBUX
BIIpaBax.

Bapianr 10.

BioximiuHa xapakTepucTHKa npoueciB BilTHOBJIEHHS PU M’ S130Biil AisliIbHOCTI

VY Xoa1 mpo11eciB BIIHOBJICHHS MICIIs M S30BO1 pOOOTH BHAUISIOTHCS TpU (Pa3u: mepminose,
gidoanere 1 0o62ocmpokoge BiTHOBICHH. Da3a TEPMIHOBOTO BiTHOBIIEHHS OXoIuTioe mepuii 30 xB
IicJsl 3aKIHYEHHs! BIPaBU 1 MOB’s3aHa 3 BIJHOBIEHHSM BHYTPIIHBOM s130BuUX pecypciB AT i
KpeatuHdocdary, a TaKokK 3 MOBEPHEHHSM AJIaKTaTHOIO KOMIIOHEHTY KMCHEBOro 6opry. ¥V ¢asi
BIIJIAJICHOTO BiTHOBJIEHHS, 10 MPOJOBXKYEThCA Bl 0,5 g0 6-12 rox micis 3akiHYEHHS BIPABH,
B11I0yBa€ThCS BIJHOBIIEHHS BHUTPAYEHMX BYIJIEBOJHUX 1 JKUPOBUX pE3€pBIB, MOBEPHEHHS [0
MMOYaTKOBOTO CTaHy BOJIHO-EJICKTPOJIITHOT piBHOBAaru opradismy. Y ¢aszi JOBrOCTPOKOBOTO
BIIHOBJICHHSI, SIKE€ MOYE TPOJIOBXKYBATUCS 110 2-3 110, MOCHIIOIOTHCS MPOLIECH MPOTEIHOCUHTE3Y 1
Bi10yBaoThCcsl (POPMYBaHHSA 1 3aKpIIUICHHS B OpraHi3mMi ajanTaliiHUX 3CYBIB, BHUKIMKAHHUX
BUKOHAHHSAM BrpaBu. KoxHa ¢aza BiJHOBJIEHHS Ma€ CBOi OCOOJIMBOCTI B JUHAMIlll BUHHKAIOUNX
MeTa0O0IIYHUX TIPOIIECIB.

AepoOHuii mexaHi3m pecuntesy AT®
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AepobHuii mexaHi3M pecuHTe’y AT® B 3BHuaiiHux ymoBax 3abesneuye Outst 90 %
3aranbHO1 KUbKOCTI AT®, 1o yrBoproerscst B opraizMmi. depmMeHTHI cucteMu aepoOHOro oOMIHY
pO3TallloOBaHl B OCHOBHOMY B MITOXOHJIpIiX M’5131B. MexaH13M aepoOHOTO OKUCJIEHHS CyOCTpaTiB -
HOCHUTH Ha3By “‘OkucHe (hochopumtoBaHHSs .

Sk cyOcTpaT aepoOHOr0 OKUCIEHHS BUKOPUCTOBYIOTHCS IUIIKOTEH, TJIFOKO3a, BHUIII JKUPHI
KHUCJIOTH, OKpEMi aMIHOKUCJIOTH, KETOHOBI T1J1a, MOJIOYHA KUCJIOTA 1 1HII HEJOOKUCIIEHI IPOAYKTH
MeTabomi3My. Bcel 111 pedoBHHM NOCTYNIOBO MEPETBOPIOIOTHCS B €IMHY peuoBUHY aneTHi-KoA,
SKUH a1l oKUCIoeThesl B nukii Kpedca (JInMOHHOT KMCIIOTH) 10 KiHIeBuX npoaykTiB CO; 1 H,O 3
Y4acTIO YHUCIIEHHUX OKUCIIOBAIILHUX (PEpMEHTIB 1 KUCHIO. EHEpris OKUCIEHHS HarpOMaKy€eThCs Y
BiHOBIIeHIN (hopmi nepeHocHuKiB BogHio HAJIH, 1 ®AJIH,, siki mepenaroTh BUCOKO €HEPreTUYH1
€JIEKTPOHH IO JMXAJIbHOMY JIAHLIOTY Ha KUCEHb, a MPOTOHU BOJHIO CTBOPIOIOTH Ha MeMOpaHi
MITOXOH/Ipi#i mpoTonHuil rpagieat (H'), skmii € pymriiiHolo cuioro a1 reHepyBanHs AT® B
mporieci OKucIoBaIbHOTO (GochopmtoBantsa. Komm pi3HHUIT MPOTOHHOTO Tpadi€HTa IOCATAE
neBHo1 BennuuHU (200 MB), npoToHM pyxaroThesl uepe3 MeMOpaHy MITOXOHJIpIN 1 B3a€EMOAIIOTH 3
kucHeM 3 yrBopenHsM H,O. Enepris pyxy H' akymymoerscs B Monexynu AT® mpu ix cuaTesi 3
AJ1® 1 H3PO4 Bucoxocnenudiuaum pepmentom ATD-cunrerasoro.

Maxcumanvna nomysichicmes aepoOHOTO MEXaHI3My HallMeHIIa 1 CTaHOBUTH 1,2 kJ[x * Kr ¥
xg! i s3amexurs Bil IIBHUIKOCTI HAIXO/KEHHS 1 MmBHAKOCTI yTrwmizamii O, B KIITHHAX.
MaxkcumanbHa MOTYXHICTh a€pOOHOI0 IMPOLECY OOCSIraeThbCsl Ha 2-3-i1 XBUJIMHI HEIHTEHCHUBHOL
po0OOTH y CIOPTCMEHIB 1 Ha 4-5-i XBWIKMHI y HECIIOPTCMEHIB 1 MOXe miarpumyBatucs a0 15-30-i
XBWIMHHU. Y OUIbIII TPUBAJIMX BIpPaBaxX BOHA MOCTYNOBO 3MeHIyeTbes. [Ipu mapadoHchkomy Oiry
cepenHiid piBeHb aepoOHOi eHeprompoaykiii craHoBuTh 80-85 % MakcuMmanbHOI aepoOHOT
NOTyXHOCTi. HaiOuibll I1HTEHCMBHO NPOTIKAIOTh MPOIECH aepoOHOr0 EHEPrOyTBOPEHHS B
YEpBOHUX M S30BUX BOJIOKHAX.

Memaboniuna emuicms aepoOHOTO MEXaHI3MY MPAKTUYHO OE3MEKHA, OCKUIBKH € BEIHUKI
3amacy CHEPreTUYHUX JDKEpeN: BYIVIEBOJAM, JIMiAW, OUIKH, IO [al0Th BEJIUKY KUIBKICTh
pecunTe3oBaHoi ATO.

Egexmusnicms eHeproyTBOpEHHS IbOTO MEXaHI3MY TaKOX BHUCOKA 1 ckianae 61t 50%.

AepoOHMII MeXaHI3M EHEProyTBOPEHHS € OCHOBHHM IpU TpHUBaIid pPOOOTI BEJIHKOI 1
MOMIpHOT MoTyXHocTi: 0iry Ha nucranmii 5000 1 10000 m, mapadoHchbKOMY 01Ty, BElIOIIEpPErOHAX,
mnaBanHi Ha 800 1 1500 M, Oiry Ha xoB3anax Ha 5000 1 10000 M. Bin € 610XIMIYHOIO OCHOBOIO
3arajbHO1 BUTPUBAJIOCTI.

Bapianr 11.
BioximiuHi ocHoBM aganTauii 10 GizMUYHNX HABAHTAXKEHb

Ananranig opraHismMy J0 BIUIMBY (I3MUHUX HABaHTaXeHb HOCHUTh (a3HUM Xapakrep.
3asiexHO BiJ TOTO, SIK1 IPUCTOCYBaJIbHI 3MIHM B1I0YBAaIOTHCS B OpPraHi3Mi 1 MPOTITOM SIKOTO 4acy,
BHJIUISIIOTH JIBA €TAlM aIaNTaIlii: TepMIHOBUH 1 JOBTOCTPOKOBHH (200 XPOHIUHHMIA).

Eman mepminosoi aoanmayii - ne 0e3nocepenHsi BIINOBIAb OpraHi3My Ha OJHOPA30BUI
BIUIUB (I3MYHOrO HaBaHTaKeHHs. BiH BinOyBaeTbcs Ha OCHOB1 O10JOTIYHUX MEXaHI3MIB, LIO
chopmyBaniucs paniue. IlepeBakHo 11€ 3MIHM €HEPreTUYHOT0 OOMIHY.

Eman ooszompuseanoi aoanmayii BinOyBa€eThCs MPOTITrOM TPUBAJIOTO Yacy 1 PO3BUBAETHCS
IIOCTYIIOBO Ha OCHOBI 0Oaratropa3oBoi peanizalii TepMiHOBO1 ajanTtauii. Lleil eram € pe3yiabTatom
MIZICYMOBYBaHHS CJiIB TMOBTOPIOBAaHUX HABAaHTa)XEHb 1 IOB’A3aHUI 3 MOSBOIO B OpraHizMi
CTPYKTYPHHUX 1 QYHKIIOHAJIbHUX 3MIH.

[Tocunennsa po6oTu M’s31B M 4ac (pI3UYHUX HABAHTA)XKEHb 3MIHIOE OalaHC MaKpOEpriuHUX
docdarie y imituai. TAM®, kpeaTuH, Akl NENTHUAH, TOPMOHM 1 3MIHIOIOTH AKTHUBHICTH
T€HETUYHOTO anapary, 1110 KOHTPOJIIOE MIBUIKICTh CUHTE3Y HYKJIETHOBUX KUCIIOT 1 IPOTEIHOCUHTE3
y KJIITHHI

MouJiekyasipHuii MexaHi3M M’SI30BOr0 CKOPOYeHHH i po3ciial/ieHHs
B ocHOBY cydacHOro ysBJIEGHHS NP0 MEXaHI3MH M’S30BOTO CKOPOYCHHS IOKIIAJCHO
3ampornoHoBany ['.Xakcii Ta IHIIMMU TOCTITHUKAMU MOJeJIb HUTOK (¢iiaMeHTIB), 1110 MJIABHO
nepemimawTbes (slide — awn.) BOIPOAOB:K 0AHA 0AHOL. ['0JIOBHI MOCTynaTy Ii€i MOAENI, IO
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Oynu  migTBep/UKeH1  OIOXIMIYHUMH,  OI0QI3MYHUMHU ¥ €JEKTPOHHO-MIKPOCKOIIYHUMU
JOCIIIKEHHSAMU:

- moscmi(Mio3uH06i) ma MOHKI (aKkmuno8i) ¢hinamenmu miogibpun He 3MIHIOOMb CBOEL
008IUCUHU NPOMALOM M 51308020 CKOPOUEHHSL,

- NPOMA2OM M 'A308020 CKOPOUEHHS 3MEHULYEMBCA O0BHCUHA BCLO20 CAPKOMEPA BHACTIOOK
3YCMPIYH020 PYXy Ma NEPeKPUBAHHA MOBCMUX | MOHKUX Qilamenmie;

- CKOpOYYB8ANbHA CUNLA 2EHEPYEMbCA BHACTIOOK AKMUBHOI 83AEMO0IT 00H020 mMuny ginamenmis
3 IHWUM, CYCIOHIM MUNOM Qiramenmis.

3anexHa Bin AT® B3aemonis akTUHY 3 MIO3MHOM, WLIO0 MPHU3BOAUTH 0 B3a€EMHOTO
MepeMilleHHs] TOHKUX 1 TOBCTUX (pIaMEHTIB capKoMepa, BII0yBa€eTbCs HACTYITHUM YMHOM (puc. 6.):

A — y M’s31, 110 nepeGyBa€ B CTaH1 CIOKOI0, S1-roj1iBKU MIO3MHY HE CIIOJIY4YeH1 3 aKTHUHOBUMU
¢dinamentamu. [Ipoaykru rigponizy AT® (AAD ta d,) 3B’s13aH1 3 MiIO3UHOM.

B — mpu 30ymxeHHi M’si3a S1-rosiBKM 3CyBalOThCS B HANpsSMKY TOHKHX (UIAMEHTIB 1
CIOJIy4alOThCs 3 HUTKaMU akTUHY (G-cy0ouHuIsAMN ). @ BUBUIbHAETHCS 3 KOMILJIEKCY 3 MIO3HHOM.

C — BuBuUibHeHHs AJI® 3 KOMIUIEKCY 3 MIO3MHOM CYIPOBOJUKYETbCS KOH(OpMAIiHUM
3CYBOM Yy ITPOCTOPOBOMY PO3TaIllyBaHHI TOJIIBKK S1, 110 3B’s3aHa 3 aKTUHOM (3MIIIEHHSM KyTa MDK
roJiBKOIO 1 Biccto MioQidpunu 3 90° Ha 45°). 3MiHa npocTopoBoiopieHTalil S1-royiiBKU MIO3UHY
BITHOCHO HUTKU aKTHHY NPU3BOJUTH J0 PO3BUTKY HAIMpPYrH 1 mepecyBaHHS TOHKOro (irameHTa
B1IHOCHO TOBcTOTrO Mpudan3Ho Ha 100 A° (10 HM) y HAaPsIMKY CEpeHU CapKoMepa.

D — B3aemonis 3 mio3uHOM MosieKynu AT® cynpoBOIKYeETbCS pPO3PUBOM 3B SI3KY MIK
aKTUHOM 1 M103MHOM. S1-T0IBKa 3HOBY BilJJAJII€ThCA Bl TOHKOTO (piIamMeHTa.

E — AT®, mo BuBuibHUBCA, Tinpoizyerbes 10 AJID ta O |, 3aBmsaxu ATd-a3Hiil akTUBHOCTI
BUIBHUX TOJIIBOK MiO3UHY. IIpoAaykTu Tigposi3y 3HOBY CHOJY4alOThCsA 3 MIO3MHOM. AKTHHOBI Ta
MI103MHOBI (p1ITAMEHTH TOTOB1 0O HOBOTO IIMKJTY B3aEMO/IIi Ta MepeCcyBaHHSI.

3unkuenns ioHiB Ca’ i3 CapkoOIUIa3MH 3BUIBHSE TPONOHIH, sKmil iHribye ATd-asmy
aKTUBHICTh MIO3MHY 1 BIIMOBIJHO YTBOPEHHsI eHeprii. AKTUH 1 MIO3MH IOBEPTAIOThCS Ha CBOi
Micist. M’s13 po3citamtoeThes.

Bapianr 12.
AepoOHuii mexaHizm pecuntesy AT®

AepobHuii mexaHi3sM pecuHTesy AT® B 3BHuaiiHux ymoBax 3abesneuye Oust 90 %
3arajbHO1 KUbKOCTI AT®, 1o yrBoproerscst B opranizMmi. depmMeHTHI cucteMu aepoOHOro 0OMIHY
pO3TaIlloOBaHl B OCHOBHOMY B MITOXOHJIpIsiX M’531B. MexaH13M aepoOHOTO OKUCJIEHHS CyOCTpaTiB -
HOCHUTH Ha3By “‘OkucHe (hochopumtoBaHHs .

Sk cyOcTpaT aepoOHOr0 OKHUCIEHHS BUKOPUCTOBYIOTHCS IUIIKOTEH, TJIFOKO3a, BUIII JKUPHI
KHUCJIOTH, OKpEMi aMIHOKUCJIOTH, KETOHOBI T1J1a, MOJIOYHA KUCJIOTA 1 1HII1 HEJOOKUCIIEHI IPOAYKTH
MeTabomi3mMy. Bcel 11l pedoBHHM TOCTYNIOBO MEPETBOPIOIOTHCS B €IMHY peuoBUHY aneTui-KoA,
SKUH a1l oKucoeThes B nukii Kpedca (JInMOHHOT KMCIIOTH) 10 KiHIeBUX npoaykTiB CO; 1 H,O 3
Y4acTIO YHUCIIEHHUX OKUCIIOBAJIILHUX (PEpMEHTIB 1 KUCHIO. EHEpris OKUCIeHHS! HarpOMa/Ky€eThCs Y
BiHOBIIeHIN (hopmi nepeHocHuKiB BogHio HAJIH, 1 ®AJIH,, siki mepenaroTh BUCOKO €HEPreTUYHI
€JIEKTPOHU 0 JUXAJIbHOMY JAHLIOTY Ha KUCEHb, a MPOTOHU BOJHIO CTBOPIOIOTH Ha MeMOpaHi
MITOXOH/Ipi#i mpoTonHuil rpagient (H'), skmii € pymriiiHolo cuioro a1 reHepyBanHs AT® B
mporieci OKucCIoBaabHOTO (ochopmtoBantsi. Koim pi3HHUIT MPOTOHHOTO TPaJi€HTa IOCATAE
neBHo1 BennuuHU (200 MB), npoToHM pyxaroThCsl uepe3 MeMOpaHy MITOXOHJIpIH 1 B3a€EMOAIIOTH 3
kucHeM 3 yrBopenHsM H,O. Enepris pyxy H' akymymoerscs B Monexynu AT® mpu ix cuaTesi 3
AJ1® 1 H3PO4 Bucoxocnenudiuaum pepmentom ATD-cunrerasoro.

Maxcumanvna nomysichicmes aepoOHOTO MEXaHI3My HaMEHIIIa 1 CTaHOBUTH 1,2 kJ[x * Kr ¥
xg! i s3amexurs Bil IIBHUIKOCTI HAIXO/KEHHS 1 MmBHAKOCTI yTwmizamii O, B KIITHHaX.
MaxkcumanbHa MOTYXHICTh a€pOOHOI0 IMPOLECy OOCIraeThbcsl Ha 2-3-i1 XBUJIMHI HEIHTEHCHUBHOL
po0OOTH y CIOPTCMEHIB 1 Ha 4-5-i XBWIKMHI y HECIIOPTCMEHIB 1 MOXe miarpumyBatucs a0 15-30-i
XBWIMHHU. Y OUIbII TPUBAJIMX BIpPaBaxX BOHA MOCTYNOBO 3MeHIyeTbes. [Ipu mapadoHchkomy Oiry
cepenHid piBeHb aepoOHOi eHeprompoaykilii craHoBUTh 80-85 % MakcuMmanbHOI aepoOHOT
noTyXHOocTi. HaiOubml I1HTEHCMBHO NPOTIKAIOTh MPOIECH aepOOHOr0 EHEPrOyTBOPEHHS B
YEpBOHUX M SI30BUX BOJIOKHAX.
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Memaboniuna emuicms aepoOHOTO MEXaHI3MY MPAKTUYHO OE3MEKHA, OCKUIBKH € BEIHUKI
3amacy CHEPreTUYHUX JDKEpeN: BYIVIEBOJAM, JIMiAW, OUIKH, IO [AlOTh BEJIUKY KUIBKICTh
pecunTe3oBanHoi ATO.

Egexmusnicms eHeproyTBOpEHHS IbOTO MEXAaHI3MY TaKOX BHUCOKA 1 ckianae 01t 50%.

AepoOHMII MeXaHI3M EHEProyTBOPEHHS € OCHOBHHM IpU TpHUBaIid pPOOOTI BEJIHKOI 1
MOMIpHOT MoTyXHocTi: 0iry Ha nucrtanmii 5000 1 10000 m, mapadoHchbKOMY 01Ty, BEJIOIIEPETOHAX,
riaBanHi Ha 800 1 1500 M, 6iry Ha xoB3aHax Ha 5000 1 10000 m. Bin € 610XIMIYHOIO OCHOBOIO
3arajbHO1 BUTPUBAJIOCTI.

CTpyKTypHa oprasizaiisi M’I30BHX BOJIOKOH

CTpyKTYpHOIO OJMHMIICIO CKEJIETHOTO M si3a € OaraTosiiepHa KIITUHA—Mioyum

MionuTi 0TOYEH1 eIEKTPUIHO 30YTMBOIO IIA3MATHYHOK MEMOPaHOI0, 110 OTPUMaJia Ha3By
capkonemu, MICTATb y €00l LUTO30JIbHY YaCTUHY —CAPKONIA3My, CKOPOUYBaJbHI €JIEMEHTU —
mioghibpunu, BUCOKOIU(EpEHIIHOBaHY €HAOIUIa3MATHYHY CITKY —  CAPKONIA3MAMUuYHULL
pemuKyiym, pO3BHHEHY CHCTEMY MITOXOHIPIH — capkocom.

CkeneTHi M’si3U MarOTh PO3BUHEHY CHUCTEMY MeMOpaH 1 KaHalbI[IB CapKOIIa3MaTUYHOTO
perukynymy (CP), siki BifirpaioTs posb TOJOBHOTO pe3epByapa BHyTpimmbokzitmanoro Ca®'. 3
enemenTamMu CP KoHTakTye cuctema MmomepedyHux Tpyoodok — T-cucmema, yIpoJOBK €IEMEHTIB
KO B1OYBAa€ThCSl MOLIMPEHHS EJIEKTPUYHOIO MOTEHLiany Bia capkoiemu a0 MembOpan CP,
CHpUYUHSI0YN BUBUIbHEHHS 3 CP 10HIB Kanb1iio0.

3HayHy 4dYacTHHY 00’€My M’S30BUX KJIITHH 3aiMalOTh CKOPOYYBAJIbHI €JIEMEHTH —
Miogibpunu, 10 CHAKOBaHI B MapayeiabHI My4ykd. MoJeKkylsapHOIO OCHOBOKO Mio(iOpun €
OpraHi3oBaH1 y BUIJIA/I HUTOK ((pL1aMEeHTIB) CKOPOUYBaJIbH1 OUIKH —AaKMUH-MIiO3UH.

Capkomepu — CTPYKTYpHO-(PYHKI[IOHAIBHI €IEMEHTH CKOPOYYBAJIBLHOIO arapaTy CKeJIeTHUX
M’s3iB. Capkomepu YTBOpEHI Mydukamu Mio(diOpui, sKI BIIOKpEMIIEHI OJUH Bl OJHOIO
NEPIIEHAUKYIIIPHUMA CMYT'aMU — Z-MeMOpaHaMU.

CkenetHi M’s131 MarOTh TIOTIEPEYHY CMYTacTICTh, a caMe:

I-0ucku (130TponHi), 1110 YTBOPEH1 "TOHKUMHU" Mio(diIaMeHTaMu;

A-O0ucku (aHI30TPOIIHI), 110 YTBOPEH] "TOBCTUMHU" MiO(diIaMeHTaMu;

H-30na — wyactuHa A-aucka, B SKid "TOBcTi" MiO(UIaMEHTH HE NEPEKPUBAIOTHCS 3
"ToHKUMU".

Jo cknaxy MiohiOpui1 BXOJATH Takl OLTKHU:

1) no cknagy TOBCTUX HUTOK — OUIOK MiO3UH,

2) 10 cKJIaZy TOHKUX HUTOK — OUIKU aKmum;

3) TPOIOMIO3UH-TPONOHIHOBUN KOMIUIEKC (mpononin T, mpononin I, mpononin C);

3) OUI0K a-oxmumniH — KOMIIOHEHT Z-JIiHIi capKOMepiB; 3 IIUM OUIKOM croJsydyeHi KiHui F-
aKT'MHOBHMX MOJIEKYJl TOHKUX (DLJaMEHTIB.

Bapianr 13.
BioxiMiuHi 0CHOBHM PO3BUTKY CHJIOBHX SIKOCTeM

Cuna XxapakTepu3yeTbCSl CTYINEHEM HANpPY)KEHHs, SIKe MOXYTh PO3BHBAaTH M’SI3U IpHU
CKOPOYCHHI.

[IposB CHJIOBUX SIKOCTEN 3aJIEKUTH BIJ CIIBBIHOIIIEHHS MIBUJIKO- 1
OBLTBHOCKOPOUYYBANBHIX BOJOKOH B CKIai M’s3y, IOTYKHICTIO MOTOKy joniB Ca’’, armBHOCTI
Mi03uH-AT®-a3u Ta kpeatuHPochoKiHA3HOT peaKIlil.

OcHoBH1 010XIMI4HI UYMHHUKH, $KI JIIMITYIOTh TpPOSIB CUJIOBUX SIKOCTEH - JOBXKHHA
capkoMmepa: 4YMM BiH JOBUIMI, TUM OUIBIIY CHJIY pPO3BUBAa€ M’S3; 3arajJlbHUM BMICT y M 31
CKOPOYYBaJbHOTO OUIKA aKTHUHY; MONEPEYHUK HAKIAJAaHHS TOHKUX aKTMHOBUX HHUTOK Ha TOBCTI
MIO3MHOBI HUTKH B MeEXax KOXXHOTO CapKOM €pa; CTYIiHb YIOPSIKOBAHOCTI MapajeiabHO
po3TamoBaHux capkomepiB (myuku Konreiima).

KinbkicTe axkTHHYy B MiogiOpuiax M’s31B 3HAXOOUThCA B JIIHIAHIA 3al€XHOCTI BiJ
3arajbHOl KUIBKOCTI KpeaTuHy. OOuJBa IOKAa3HMKM - KOHIEHTpallisl aKTUHY 1 3arajbHa
KOHLIEHTpallil KpeaTuHy B M’si3aX - MOXYTb OYTHM BHMKOPHUCTaHI, SIK KOHTPOJIb 32 PO3BUTKOM
M’S30BO1 CWJIM 1 JUIsl MPOTHO3YBAaHHSA PIBHS CIOPTUBHUX JOCSTHEHb Y IIBUJIKICHO-CHJIOBUX
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BIIpaBax.

@yHKUil cMMIIaTO-aIpeHaJIoBoi cucTeMu y opmyBaHHi aganTauii 10 Gi3MYHNX HABAHTAKEHb

Peanizaniss BCiX KOMIOHEHTIB 3arajbHoOi ajarralii, a came MoOuIi3alisl €HepreTuYHux 1
IJACTUYHUX PE3EpBIB  Opra”HizMy, € CcymMa CKIaQgHOI B3aeMOJIli  HAMpPI3HOMAHITHIIINX
(dbyHKIIOHATFHUX cUCTeM. Bu3HauanpHa poib B MOOLTZAIli €HEPreTHYHHX PE3EPBIB OPraHi3MY
BHKOHYETHCS CUMITaTO-aipeHanoBoto cuctemor (CAC) 3 70MOMOTor TOPMOHAIBHOTO (aApeHaiH)
1 Me11aTOpPHOTO (HOpaApeHalliH) MEXaH13MIB.

KA, Bukonytoun 1 ropmoHaibHy (A), 1 MemiatopHy (HopaapeHainiH, HA) ¢ynkumii
BUSIBJISIFOTh OaraTorpaHHUM BIUIMB: IMOCHIIIOIOTH 30YIUIMBICTH LIEHTPaJbHOI HEPBOBOI CHCTEMHU,
IpUMalOTh y4acTh B OpraHizauii eMOIIMHMX peakiidi, MiIBUIYIOTh CIOXUBAaHHSA KHUCHIO
CKEJIETHUMHM M'sI3aMHU 1 MIOKap/I0M, CTUMYJIIOIOTh CUHTE3 HalBa)KJIMBIILIOIO BTOPUHHOTO MeaiaTopa
- TAM®, po3sieneHHs TTIKOreHy 1 JKHpIB, BUKIMKAIOTH MIABUIICHHS PIBHSA LYKPY 1 JKUPHHUX
KHUCJIOT B KPOBI, CHPUSIOUM iX OKHCJIEHHIO, HIIBUIKO 1 IHTEHCHUBHO IMPHUCKOPIOIOTH METabOoJIuH1
MPOLIECH, KOHTPOIIOIOYM (YHKIIOHAJIBHUNW CTaH MITOXOHJpIH, MOCWIIOIOTH poOOTy cepus 1,
BUKJIMKAIOYM TEPEPO3NMOUT KPOBI, 3a0e3MeuyloTh Kpalle IOCTa4aHHs JpKepelaMu eHeprii,
30UTBIIYIOTh IIPALI€31aTHICTh M'SI31B 1 MIOKapay.

3MiHH, IO MOJIATraloTh B aucOananci Mk tankamu CAC, 3anexarh, B KM 30HI BITHOCHOT
MOTY>KHOCTI BUKOHYETHCSI HaBaHTaXXEHHS, L0 iX BUKIUKae. Tak, nopiBHiooun peakuiro CAC Ha
aHaepoOHe 1 aepoOHe HaBaHTAXKEHHsI KOHCTATyeEMO (akT HabaraTo 3HAYHIIIOTO 3pPOCTaHHS PIBHI A
cynpotu mnomipHoro 30uibimieHHs HA npu anaepoOHIl poOOTi, 4Oro HE CHOCTEpIraeMo Mpu
HaBaHTaXEHHsIX aepoOHoro xapakrepy ( A 1 HA 3pocTaioTh moMipHO 1 B 0JTHAKOBII Mipi).

CAC Biairpae BaXJIuBY poJib y (hopMyBaHHI IEPEICTAPTOBOIO CTaHy CIIOPTCMEHA. 30KpeMa,
y BUIIAJKy rapMOHiliHOTO OanaHncy Mix MeaiatopHoto (HA) ta ropmoHaiibHOIO (A) JIaHKaMU MaeMO
MPUKIAJ] ONTUMAIbHOIO MEPEACTApTOBOrO CTaHy — O00HOBOi TOTOBHOCTL. SIKIIO JOMIHYE
aJipeHAJIIHOBUN THI aKTUBAlli Ha CTapTi JAY)KE€ YacTo 1€ CYINPOBOJUKYETHCS IEPENCTAPTOBOIO
JIMXOMAHKOI0, 1 HaBIaK, HaJAMIpHA aKTHBAL[I MEIIaTOPHOT JIJAHKH MOK€E, B KIHIIEBOMY PE3yJIbTaTi,
MIPU3BECTH JI0 MEpeACTapToBOi amarii. 3aranpHuil piBeHb aktuBaiii CAC sk HamepemodHi, Tak 1
nigyac (i3MYHMX HaBaHTa)XEHb HE MOBHUHEH IEPEBUILYBaTH PIBEHb HOPMH B 2-4 pa3u 3a yMOB
OINTUMAaJIBHOI ajarnTali.

Bapianr 14.
da3Huii xapakTep BiiHOBJIeHHs. SIBUIe cynepKoMIIeH callil

[licnst mpuUNMHEHHsSI HACTyNae BIAHOBIIEHHS, SK€ HOCUTh (pa3HUM XapakTep BKIIOYHO 3
(a3010 HEMOBHOTO BIJHOBJICHHS, HAIMIPHOTO BIIHOBJIEHHS Ta TIOBHOTO BIIHOBIICHHS.
[HTEeHCHUBHICTD NPOTIKAHHS BIJHOBHUX IPOIECIB 1 TEPMIHU 3alOBHEHHS E€HEPreTUYHUX 3araciB
OpraHi3amMy 3ajieaTh Bl IHTEHCHBHOCTI iX BHUTpAyaHHs M1 4Yac BUKOHAHHS BIIpaBH (MpPaBUIIO
Enrensrapara). Iutencudikaiis mnpoieciB BiTHOBIEHHS MPU3BOIUTH /IO TOTO, IO B IEBHUM
MOMEHT BIANOYHMHKY Iic/si poOOTH 3amacu €HEPreTUYHUX PEYOBHH MEPEBUIIYIOTH IX BUXITHUN
piBeHb. lle sBHILE OTpuUMaNo Ha3By CyNEpKOMIIEHcallil. Ymepiie Taka 3aKOHOMIPHICTH Oyia
BCTaHOBJICHa B MuUHYJIomy ctopiuui K. Beiireprom 1 Ha3zBaHa 3axkomom cynepxomneucayii, KA
(hOpPMYITIOETHCSI TAKUM YHHOM.

byov-aka 6Oioximiuna cucmema, e6ueedena 3i CcmaHy OuHAMIiuHOi pieHosacu,
nogepmaemuvca 00 Hb020, NPOX00AUU Pa3y HAONUUIKOBO20, NEPEBANCAIOU020 GUXIOHUIL PiGeHDb
6i0HO061EeHHA XIMIUHUX | (DYHKYIOHAbHUX NOMeHYyianie.

Jlane siBuIlle HE TPHUBKE 1 3aJEXKUTh BIJ] €HEpProcyocTpaTy, SIKHH BUTpayaBcs Iijg 4ac
poboTH.

[IpyunHu siBUIa cymepKOMIICHCAIlli MOB’s3aHl 3 IMIBUIICHHSIM KOHIIEHTpAIlli TOPMOHIB
aHa0oJ14HOT /11 B epio]] BIAMOYMHKY ITicJIsl poOOTH 1 IHIYKIIE0 HUMU CUHTE3Y OLIKIB-(DepMEHTIB,
KOHTPOJIIOIOYMX MPOLECH BIAHOBIIEHHSI EHEPIeTUUHUX PECYPCIB B CKEIETHUX M sA3aX.

BioximiuHi 3MiHN B opraHi3mi npu po3 TpeHyBaHHi
Posmpenysannsa - Takuil CTaH TPEHOBAHOTO OpraHi3My, IpHU SKOMY HOro MiIBUIIEHI
610x1M14H1 1 1310JI0TTUHI MOKIIMBOCTI OBEPTAOTHCA /10 BUXIAHOTO piBHA. Llel oGepuenHuit mporec
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CIOCTEPIraeThCsl MPU MOBHOMY NPUIIMHEHH] 3aHATh QI3UYHUMU BIIPABaMHU.

bioxiMiuHi 3MiHM, [0 HACTYMAKTh B OPraHi3aMi CIIOPTCMEHIB TMPU PO3TPEHYBaHHI, 3a
MOCJIIZIOBHICTIO MOBHICTIO MTPOTUJIEKHI TPEHYBAIbHUM O10XIMIYHUM 3MIHAM.

[Ticnst npunuHEHHS CHOPTUBHOTO TPEHYBAHHS B OPraHi3Mi HaOLIbII MIBUJIKO MOBEPTAETHCS
70 BUXIIHOTO PIBHS BMICT KpeaTuHdocdary, MOTIM IHTEHCHUBHICTh PpEaKlil TIJIKOII3y, BMICT
[JIIKOTEHY 1 CTPYKTYPHHUX OUTKIB M’sI31B 1 B OCTaHHIO YEpry 3HHUKYEThCSI IHTEHCHUBHICTh a€pOOHUX
IIPOLIECIB.

Omxe, B opraHi3ami IiJi 4ac TPEHYBAaHHS IIBHUJALIE PO3BUBAIOTHCA 1 OUIbII TpUBAIUIl yac
30epiraroTbes 610XIMIYHI 3MIHHU, XapaKTEpHI ISl TAKO1 IKOCT1 PyXOBOT IISIbHOCTI, SIK BUTPUBAJIICTD
no TpuBasioi poOoTtu. HailiOuibil MOBUIBHO pPO3BHMBAIOTHCSA 1 30epiraroTbes O10XIMIYHI OCHOBH
IIBUKOCTI 1 IIBUJKICHOT BUTpUBaiocTi. Cuila sIK SIKICTh PyXOBOi JISJIBHOCTI 3aliMa€ MpH LbOMY
IIPOMDKHE MiCIIE.

Bapianr 15.
BioxiMiuHi 0CHOBM PO3BUTKY HIBHAKICHHX SIKOCTeM

Bucmpicms (wsuokicms) xapaxmepusyemuvcs 30amHICMI0O M ’A3) CKOPOUY8AMUCH 34
MIHIMATbHO KOPOMKULL 8i0PI30K 4aC).

Icnye ¢dyHnameHTanbHa 3aE€KHICTh MDK MaKCHMaJIbHOIO IIBHUJIKICTIO CKOPOYEHHS M 534,
JOBXKUHOIO capkomepa 1 BITHOCHOI AT®-a3H0I0 aKTHBHICTIO Mi03uHY. MakcuManbHa MIBUIKICTD
CKOPOYEHHSI pi3HAa B M’SI30BUX BOJIOKHAaX pI3HOTO THIY: Y IIBHAKOCKOPOYYBAJIBHUX OUIMX
BOJIOKHAX BOHA MPHUOJIU3HO B 4 pa3u BUIIE, HDK B MOBUIbHOCKOPOYYBAIHLHUX YEPBOHUX BOJIOKHAX.

YuM mBuIIIE CKOPOUYETHCS M’SI3, TUM MEHILE NIONIEPEUHUX MICTKIB BKIIIOYAETHCS B pOOOTY.
ToOro BUrpam y HIBUIKOCTI CYNpPOBOJKYETbCA IporpameM y cuwil. MakcuManabHa IIBUIKICTh
CKOPOYEHHsI IpsiMO npomnopiiiiHa BiqHocHIH AT®d-a3Hiil aktuBHOCTL. TOMy 610XIMIYHOIO OCHOBOIO
mBUAKOCTI (K 1 cunu) € ATd-a3Ha aKTUBHICTH MIO3MHY, fIKa 3a0e3nedye MIBUAKY 1 HOTYXHY
MoOuTi3anio XiMiyHOT eHeprii AT® y M’s130BuX BOJIOKHAX 13 HACTYMHHUM i BUKOPUCTAHHSM Ha
CKOPOYEHHSI M 513a.

BioximiuHi 3MiHN B opranisMi npu neperpeHyBaHHi

Ilepempenysannsa - Takuii CTaH OPraHi3aMy CHOPTCMEHIB, PU SIKOMY B110yBalOThCS TIIMOOKI
010XIMI4H1 3MIHM, IO CYIPOBO/DKYIOTHCS TOPYIIEHHSM JiSUIBHOCTI ILIEHTPAlbHOI HEPBOBOL
CUCTEMHM, OpraHiB KpOBOOOIr'y, YaCTKOBO OpraHiB IUXaHHS, TPaBJICHHS 1 PI3KUM 3HIKEHHAM
PYXOBOI SIKOCTI - BATPUBAJIOCTI.

3 pO3BUTKOM CTaHy IEpETPEHYBAHHS B OpraHi3aMi HacamIiiepes BinOyBaeTbcs MOPYIICHHS
IIPOLIECIB aepOOHOT0 OKHUCHEHHS, Yepe3 110 3HAYHO MPUTHIYYEThCS (YHKI[IOHYBAaHHS HEPBOBOI
CUCTEMH, SIK€ CYIPOBOJIKYETHCS IOPYLIEHHSM CHY 1 peakiiil opraniaMmy Ha (13UyH1 HaBaHTa)KEHHS.
BincyTHicTh HOpManbHOrO HIYHOTO BIANOYMHKY, @ TaKOX JOCTaTHbOTO PECHHTE3y €eHeprii
aepoOHMM LUISIXOM BeA€ 10 aKTUBHOIO PO3Maay aJeHUIOBOI KHCIOTH, HAKOIWYEHHS aMmiaky B
M’si3aX, 3MEHIIEHHS MacHu TUla, a TaKoX JO0 PI3KOTrO0 3HI)KEHHS BUTPHUBAJIOCTI OpraHismy a0
TpUBaJIOi poOOTHU. Y KPOB1 MEPETPEHOBAHOTO OPraHi3My 3HAYHO 3MEHIITYETHCSI BMICT aCKOPOIHOBOT
KHUCJIOTH.

3a OUbII BaXXKUX (OpPM MEPETPEHOBAHOCTI B OPraHi3Mi CIOCTEPIrarOThCS MOPYIICHHS
peakuii TIIKOMI3y 1 3HMKEHHS PIBHA TJIIKOTE€HY B M’s3aX, 110 3HAYHO "3MEHIIYE MOKJIMBOCTI
HIBUAKICHOT BUTpUBaiocTi. [IpoTe Taki AKOCTi, SIK LIBUIKICTH 1 CUJIA, Y IEPETPEHOBAHOMY OpraHi3Mi
3MIHIOIOTBCS MAJIO.

Jlia nmikBimauii Jierkux (GopM HepeTpeHyBaHHS HEOOX1AHO 3HU3UTH OOCAT 1 IHTEHCUBHICTh
TPEHYBaJbHUX HABAHTAKE€Hb. 3a YMOB OUIbII Ba)XKOI'O CTaHy IMEPETPEHOBAHOCTI CIIOPTCMEHIB
MEPEKIIIOYAIOTh HA aKTUBHUN BIANOYMHOK (MEPEKIIOUYEHHS Ha HIIWKA BUJ CIIOPTUBHOI A1SUIBHOCTI)
a00 HaJaIOTh IM MMOBHUHN BIANOYMHOK 3 MEIMKAMEHTO3HUM JIKYBaHHSM.
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