PO3IJ 3
BIOXIMIYHI 3MIHU B OPI"AHI3MI CIIOPTCMEHA I1PY BTOMI
Beryn

Broma Han3BuualiHO CKJIagHE 1 B TOM K€ 4Yac LIKaBe SIBUILE, SIKE 3/1aBHA
BUKJIMKAJIO yBary JkapiB, ¢i3iojoriB, OIOXIMIKiB, JIOJCH HaNpPi3HOMaHITHIIINX
CHeliaIbHOCTeH. 3 BTOMOIO JIIOJMHA CTHKAEThCS B MPOIECT TPYIOBOI AiSUIBHOCTI, Y
IOJICHHOMY JKUTTI, MpU 3aHATTAX crnopToM. (Came BTOMa 3acTaBiisie OiryHa,
JVKHUKA, BETIOCUTICNCTA 1 T.1. 3HIKYBATH IIBUIKICTH CBOTO MEPECYBAHHS 110 JUC-
TaHLli. 3 BTOMOIO B MPOLECI CBOEI CIIOPTUBHOI MISUNIBHOCTI 3yCTpIYarOThCA OOpI,
ookcepu, hyTooIsIicTH, OackeTOO0MIcTH Ta 1HII. OOpa3HO Kaxy4u, Oopelb abo OoKcep
BeJI€ MOEAMHOK BiJIpa3y 3 IBOMA CYIIEpHUKaMU: CBOIM NMPOTUBHUKOM 1 BToMot0. OnHe
3 FOJIOBHUX 3aBJIaHb Y TPEHYBaHHI OLIBIIIOCTI BUJIIB CIIOPTY - BJIOCKOHAJICHHS 3/1aT-
HOCTI OpraHi3My NPOTHCTOSATH BTOMI. B HUKIIYHMX BHAax CIOPTY, 3B'I3aHUX 3
MIPOSIBOM BUTPHUBAJIOCTI (a JO HUX, II0 CYTi, MO’KHA BIJHECTH BCl IUKIIYHI BUIU
CIOPTY 3a BHHITKOM CIPUHTEPCHKUX IUCTAHLIA B JIETKOATIETMYHOMY OIry 1
BEJIMCONEAHUX TOHKAaxX), 3HAYMMICTh LBOTO 3aBJaHHS CIOPTUBHOIO TPEHYBAHHS
HiABUILYETHCSI PA30M 3 POCTOM TPEHOBAHOCTI CHOPTCMEHA. SIKIIO Ha MOYaTKOBHUX
eTarmax TPEHYBAaHHS BEJIMKE MiCIle 3aliMa€ BHUBUYEHHS 1 BIIOCKOHAJICHHS CHIOPTHBHOI
TE€XHIKH, TAKTUKH Ta 1HILE, TO MO Mipi POCTY CIOPTUBHOI MalCTEPHOCTI Bce OIbIIa 1
Olbllla yBara HaJA€TbCs BJIOCKOHAJIEHHIO BUTPHUBAJIOCTI (CBOTO POJY AHTAroOHICTY
BTOMH), SIKOCTI, 1[0 BU3HAYAE 3[IaTHICTh OpraHi3My MPOTUCTOATHA BTOMI ITPH POOOTI.

He nuBnsunch Ha BennWye3He 3HAYECHHS BUPIMICHHS MPOOJIEMU BTOMH IS
TPYAOBOi 1 CIIOPTUBHOI MPAKTUKH, Ha BEJIUKUN 1HTEPEC, IO MPOSIBISETHCS 1O IIIET
npoOiemMu 3 OOKy CHEIlaNICTIB PI3HUX Tairy3ei 010J0Tii IMEIUIIMHU, TUTAHHS PO
OpupoAy 1 MeEXaHi3M BTOMHU JI0 TEMEpIlIHbOTO 4Yacy KiHIeBO He BupimieHo. lle
MOSICHIOETHCS HAJI3BUYANHOIO CKJIQIHICTIO I[LOTO SIBUIIA, MOTO 0araTorpaHHiCTIO B
3aJIeKHOCTI Bl BUAY pPOOOTH, ii 1HTEHCHBHOCTI, TPUBAJIOCTI, XapakTepy, YMOB
BUKOHAHHS 1 IHIIMX TTPUYHH.

Pazom 3 TuM, cydacHa Hayka BXXE NpPHUBIAKpUIA 3acliH HajJ Oaratbma
BaXUIMBUMHM CTOPOHAMM MPOOJEMH BTOMH. 3HAMOMCTBO 3 IUMHU JOCATHEHHSIMHU
HAyKW JIONOMOKE TPEHEpy, BHUKIAAady (PiI3MUHOI KYJIbTYpH, MPABUIBHO PO3YMITH 1
NPOSIBU BTOMHU IPU CHOPTUBHIN AISUIBHOCTI, OLIBII OOrPYHTOBAHO MIAXOAUTH 10
pIlIEHHS MUTaHb NOOYJOBU TPEHYBAaHHS, XapuyyBaHHS CIOPTCMEHIB, XapakTepy
BIJIMOYMHKY, BAKOPUCTAHHS 3aC001B, 1110 TPUCKOPIOIOTH BIIHOBHI MPOIIECH.



CyuacHe ysBIIEHHS IIPO IPUPOY 1 MEXaHI3M BTOMH.

[1i1 BTOMOIO pO3yMI€THCS TUMYACOBE 3HMKEHHS IMPaIE3/IaTHOCTI, 0 BUKIUKAHE
pobororo. Bromy He ciig miIyraTd 3 BTOMJIGHICTIO. BToma oO'ekTuBHa 1
MPOSIBISIETHCSL caMe€ y 3HWKEHHI Mpare3JaTHOCTI. BTOMIIEHICTh ke CyO€KTHBHA.
BiguyTTs BTOMJIEHOCTI MOXE HE CYNpPBOJKYBATUCS 3HUKEHHSM IMpare3aTHOCTI,
TOOTO BHHUKHYTH Yy BIJICYTHOCTI ICTMHOI BTOMU. HaBmaku, 1pu BTOMI, IO
CYIIPOBODKYETHCS 3HIDKEHHSM TPalle31aTHOCTI, MOXeE OyTH BIICYTHE MOUYTTSI
BTOMJICHOCTI.

31aTHICTh OpraHi3My BTOMJIIOBATHUCS TPHU BUKOHAHHI pOOOTH, BHACIIOK YOTO
3HWKY€EThCSA 11 1HTEHCHBHICTH a00 BOHA NPUIIUHAETHCS 30BCIM, 0€3 CYMHIBY
BIJIIFPA€ OyXKE BAXKIUBY POJIb Yy JXKUTTI. BToma 3amoOirae po3BUTKY B OpraHizmi
HaJMIpHUX, HeOe3neyHuX ad0 HaBITh HECYMICHHUX 3 )KUTTSM 3CyBIB. Tak, TBapuHH,
y SKUX 3 JIOMOMOTor0 (hapMaKoJOTIYHUX 3ac00iB  OJIOKYBaBCS PO3BUTOK BTOMH,
3/laTHI BUKOHATH 3HAYHO OUIbIITY poOOTYy, HIXK KOHTpOJIbHI. Tak, Hampukiau, mypi,
K1 oTpuMaiy (peHaMiH 37aTHI 1aBaTu mpotsarom 13-16 1 HapiTe 20 roa. (11, 110 HE
orpuManu geHaminy - 9-10 roz.). Xou micis Takoi poOOTH BCi BOHU THHYTh. Came 3
i€l MPUYMHU  BUKOPUCTAHHS CTUMYJISITOPIB HEPBOBOI CHUCTEMH (JOMIHTIB) JJis
MIJBUINICHHS TIpaIe31aTHOCTI SABISE€ThCS HAA3BHYANHO IIKIJIMBUM 1 HEOC3MEUHUM
JUTSL OpTaHi3My.

B 3anexnocTi Binm Buay poOOTH MEXaHi3MU BTOMH CYTTEBO BIAPI3HSIIOTHCS.

MoskHa BUIIIUTH PO3yMOBY BTOMY, BHKJIHKAHY PO3yMOBOIO ISIIBHICTIO, CEHCOPHY,
3B'SI3aHY 3 JISUIBHICTIO PI3HOMAHITHUX aHaNi3aTopiB; (i3WYHY, LI0 BUHUKAE IiJ]
BILUIUBOM M'S130BO1 pOOOTH.
Ane 1 ¢pi3uuHa BTOMa HEOJIHOPIHA 1 CYTTEBO BIIPIZHIETHCS B 3aJI€KHOCTI BIJl BUILY
M'130BOi pOOOTH, KUIBKOCTI M'A31B, IO OEpyThb ydacTb y poOOOTI, pexuMy ix
JISTTBHOCT1, IHTEHCUBHOCTI 1 TPUBAJIOCTI poOOTH 1 1HIITUX ocobmuBocTer. Tak, BToMma,
0 BUHUKAE TIPH JIOKAIbHIM M'SI30BId pOOOTI(Ka BHUKOHYETHCA HEBEITUKUMHU
M'S30BUMHU TPyMHamMu), CYTTEBO BIAPIZHAETHCSA MO CBOIM MPUPOJI 1 MEXaHI3MaxX Bij
BTOMHU, 110 BUHUKAE MPHU TI00ambHIA M'A30BIM AISUIBHOCTI - po0OTIi, B fKii OEpyTh
y4acTh BeNHKI M's30B1 Tpynu. [lepeBakHa OUIBIIICTH BHUIIB CIOPTY SBJISE COOOIO
M'SI30By  JISJIBHICTH TJIOOANBHOTO  Xapakrepy. TomMy MU 3yNHHHMOCS Ha
XapaKTEPHUCTHII BTOMH, 110 BUHUKAE MPH TI100aNbHINA M'S30B1H AiSIIHHOCTI.

Benukuii iHTEpec B mpoOiieMi BTOMHU SBJISi€ MUTAHHS PO JIOKAMi3alilo B
OpraHi3mi HaWOLIbII CYTTEBUX 3MIH JJI1 BUHMKHEHHS BTOMHU. SIKIIO pO3MIISAATH
npo0ieMy BTOMH B ICTOPUYHOMY IIJIaHI, TO MO’KHA BHUAUIUTH JBa OCHOBHHUX
HalpsIMKK B TPAKTYBaHHI MeXaHI3MIB BTOMH 1 JIOKadi3alii B OpraHi3Mi 3MiH, MIO
BUKIIMKAIOTh HOTO BUHUKHEHHS: TYMOPaJIbHO-JOKAIICTUYHE 1 IEHTPaJIbHO-HEPBOBE.

[TpUXUIBPHUKN TyMOPAJIBHO-JIIOKATICTUHYHOTO HAMpPSIMKY 3B'SI3yBaM BTOMY 3
O010XIMIYHUMH 3MIHAMU B CaMHUX M's3aX. B sKOCTI Takux Oe3nmocepenHix MpPUYUH
BTOMHM BOHHM BHCYBaJM HAarpoMa/pKEHHs MOJIOW HOi KuciaoTu, 3cyB pH B kucmy



CTOPOHY, HArpOMa/PKCHHsI MPOAYKTIB OLIKOBOTO METa0oJi3My, 3HIKCHHS BMICTY
CHEePreTUYHUX CYOCTpaTIB Ta 1HIII 3MiHHU.

[IpeacTaBHUKH LIEHTPATBLHO-HEPBOBOTO HAMIPSIMKY BOAYaIM MPUYMHY BTOMU
BUKJIIOYHO y 3MIHAaX Yy BIIMOBIIHUX HEPBOBUX LIEHTPAX, 110 3a0€3MEeUyIOTh JaHy
pobory.

AJle y)Ke Ha Mmoyatky crpo0 po3idpaTucs B IPUPO/Il 1 MEXaHi3M1 BTOMHU Oarato
BUCHUX BHCIIOBIIOBAINCH MPOTH YTOTOKHEHS BTOMH 3 OJHHUM SKHM-HEOYIb
mpoiecoM abo JIOKaTi3alli€l0 Horo B SIKOMY-HEOYIh JIAHIIOTY,HE3aJICKHO YU TO
NPALIOYHM M'S3 YU BIAMOBIHUN BIJUIUT IIEHTPAIbHOI HEPBOBOi cucteMu. Ha manwmii
Yyac OUTBLIICT TOCHITHUKIB PO3TISAAIOTH BTOMY SIK BUKIIIOUHO CKJIQJHE KOMIUJICKCHE
SBHILE, PUPOJA 1 MPOSIBU SIKOTO MOXYTh CYTTE€BO BIIPI3HATHUCS B 3aJECKHOCTI Bij
BUJly poOOTH, 1i XapaKTepy, YMOB BUKOHAHHSI.

He nuBnsiurch Ha GaratorpaHHi IpUYUHA BTOMH, IPOBIAHA POJIb B i PO3BUTKY
BIJIBOJIUTHCA 3MIHAM y BIJIlJIaX [IEHTPAIbHOI HEPBOBOI CUCTEMH, IO MPU3BOIUTH A0
BUHUKHEHHS B HMX 3aXHCHOTO TaJbMyBaHHs. besnocepeaHi MpuMHUM LHUX 3MIiH
OararorpaHHi 1 po3MIIIEH] SK B CaMHUX HEPBOBUX IIEHTpax, Tak 1 Ha mepudepii. B
MIePIITy Yepry A0 IUX MPUYHH CJIiJT BIIHECTH 3MiHH, 1110 3B's3aHi 3:

1. Ji76HICTIO HEPBOBUX IIEHTPIB IO (POPMYBAHHIO PYXOBUX IMITYJIBCIB.
2.IlepepoOKor0 HEPBOBUMHU IIEHTpPAMHU IMITYJIbCIB, IIO MOCTYMalOTh 3 mepudepii,
rOJIOBHUM YMHOM, 3 Mpompioperentopis, iHbpopmyrounx [THC mpo dbopmy pyxy, ix
IHTEHCUBHOCTI 1 T.II., 1 XeMOPELENTOPIB, AKi Jal0Th 1H(QOPMAII0 MPO XIMIYHI 3MiHU
B TMpAlIOYNX M's3aX, KPOBI, IHIIUX OpraHax 1 TKAaHWHAX: 3HUKCHHS BMICTY
CHETeTUYHHX CYOCTpaTiB, HATPOMAKEHHsI MPOIyKTiB MeTabomi3my, 3minax pH Ta iH.
3. JiA7bHICTIO HEPBOBUX LIEHTPIB MO 3a0€3MEUYEHHIO0 HANpPYKEHOi poOOTH OpraHiB 1
TKaHUH, IO OOCIYrOBYIOTh M'SI30BY MiSIbHICTH (TFOJIOBHUM YHHOM, CEpLEBO-
CYJIMHHOT 1 INXAJIbHOI CUCTEM).

[Is HampyXeHa MIAJIbHICTh HEPBOBUX IIEHTPIB MPHU3BOAUTH O MOPYLICHHS Y
HUX OOMIHHMX NPOLECIB 1, B MepUly Yepry, BUKIUKAE HEY3TOMKEHICTh IPOLECIB
posnmany 1 pecunresy AT®, mo npuBoAuTh A0 3HMKEHHS CIBBIIHOLICHHS
ATO/AI® 1 Bmicty kpeatuHpochary. KpiM 3HIDKEHHS BMICTY MakKpoepriB y
HEPBOBUX IIEHTPAxX IPH poOOTI BiIOYBAIOTHCS 1 1HIII 3MiHH. 30KpeMa, B TIEpioi BTOMU
y BIJMOBIIHAX HEPBOBUX IIEHTpaxX BUSBICHI pIi3Ki 3MIHM KOHIIEHTpaIli rama-
aminomacisiHoi kucnotu  (TAMK), ska € HOpManmbHUM MeTabOIITOM OOMIHY
PEYOBHUH B HEPBOBIM TKaHUHI. AJle HAPsSM 3MIH BMICTY I[bOTO META0OMITY 3aJI€XKHUTh
BiJl TPUBAJIOCTI 11HTEHCUBHOCTI poOOTH. [Ipy BTOMI, 1110 BUKIIMKaHA KOPOTKOYACHOIO
poOOTOI0 MaKCHUMalbHOI 1HTeHCUBHOCTI, BMICT ['AMK mnoOMITHO 3HMXKYETHCS.
Hapnaku, micias goBroTpuBajioi BTOMIIOKOYOI pobGotu BMmicT ['TAMK mnomiTHO
NiABUIY€EThCs. barato OCHiTHUKIB y MOPYIIEHH] OalaHCy MAaKpOEPTiB 1 3MiHU KOH-
uentpanii 'AMK B HepBOBUMX IleHTpax BOauarOTh TOJIOBHY NPUYUHY BTOMH,
3B'SI3yI0YM 3MIHM BMICTY LIUX METAOOMITIB 3 PO3BUTKOM 3aXHCHOTO T'aJIbMyBaHHS B
HEPBOBHX LIEHTPAX, IO MPU3BOAUTH 10 BUKIIOUEHHS 3 POOOTH OKPEMHUX M'SA30BHUX
BOJIOKOH, PYXOBHX OJIMHUIb 1, B pE3yJIbTaTI, 10 3HWKEHHS MPaIe3JaTHOCTI.



Pons TAMK B po3BUTKY 3aXHCHOTO TajJlbMyBaHHS 3B'i3aHa 3 ii 37aTHICTIO
3MIHIOBaTH TNPOHUKIUBICTh KIITUHHUX MeMOpaH, 30Kkpema, s 1oHIB K+, B
pe3yJIbTaTi YoTro BiIOYBAETHCS 3MIHA MOJISIPHU3allii KJIITHHHOI 000JOHKHU 1 MOPYIICHHS
dbopMyBaHHS pyXOBOTO IMITYJIbCA.

Icnye Ttakox nymka, mo I'AMK BcTrynmae B KOHKYpPEHTHI BIJHOCHHHU 3
MeJIIaTOpOM HEPBOBOI'O 30Y/XKEHHSI - alleTHIIXOJIHOM, MEPEHIKOIKAI0YN TUM CaMHUM
PO3IOBCIOJPKEHHIO HEPBOBOTO 30y keHHs. Coijy Bce TakM BiI3HAYUTH, IO Hi 3MiHA
kounentparii [AMK, Hi mopymens 6amancy MakpoepridHux (HochOpHHX CITOIYK
HE SIBJISIETHCS TICPBUHHOIO MPUYMHOIO BTOMH. BOHH B CBOIO Yepry, BUKIUKAIOTHCS
IHIMMHA  3MiHaMu. Tak, TOJIOBHOIO npuurHOor0 HarpomakeHHs ['AMK, ska
BUBOJUTHCS LUISIXOM JI€3aMiIHYBaHHS 4epe3 CTaAil0 YTBOPEHHS SHTAPHOT KUCIOTH 3
HACTYITHUM OKHCJICHHSM B ITUKJI TPUKApPOOHOBHX KHCJIOT, SBIISIETHCS 3HIDKCHHS
aKTUBHOCTI (DEpMEHTIB, L0 3a0€3MEUyIOTh 11 EPETBOPEHHS. 30KpeMa, AKTUBHOCTI
CYKLIMHATJET1IPpOreHa3u, 1[0 31MCHIOE OKUCHI IEPETBOPEHHS STHTAPHOI KUCIIOTH.

B sxocti ojiHi€l 3 MPUYKMH 3HIKEHHS 0alaHCy MaKpOEpriB, IO MPOSBISETHCS,
30KpeMa, IMpHu JOBrOTPUBAIIN HAmpyXeHid poOOTi, MOKE BUCTYIATU TMOPYIIECHHS
CIPSDKEHOCTI MPOIECIB O10J0TIYHOTO OKUCIEHHS 3 pecuHTe3oM AT®. B pesynbrari
BOTO Tapa BOJHIB (IPOTOHIB 1 EJIEKTPOHIB), IO TMEPEHOCATHCA MO JAHIIOTY
TUXaIbHUX (DEPMEHTIB, MOXe 3a0e3ledyBaThd PECHHTE3 HE TPhOX, & MEHIIOI
KiibkocTi MoJiekyn AT®. B cBoro uepry npuuuHOIO IOTO MOPYIICHHS CIPSKEHOCTI
OKHCIIeHHS 3 (PochopUItOBaHHAM MOXKE OyTH HarpoMaKeHHS MOJIOYHOI KHUCIIOTH,
3MiHM B O1JIKOBOMY OOMiHI Ta 1HIII 3MIiHHU.

KpiM 1poro, mpuymHOO BTOMH MOXXHA Ha3BaTU 3MIHU B TOPMOHAJbHIN
ISUTBHOCTI, IO TATHYTh 3a COOOI0 3HMKEHHSI aKTUBHOCTI (DEPMEHTIB, 3HUKEHHS
IIBUJIKOCTI ~ MOOUmi3amii  eHepreTMyHuX  cyocrtpariB, 30ymkeHocti  [[HC,
HEY3TO>KEHOCTI MPOIIECIB pO3MaAy 1 CHHTE3y OUIKIB, IO MPU3BOJIUTH /10 3HUKEHHS
KOHIIEHTpaIli OLTKiB-()epMEHTIB, CTPYKTYPHHUX 3MiH, 3MIH B MiHEpaJIbHOMY OaslaHci
oprasismy, 3cyBy pH BHYTpIIIHBOTO CepenOBHIIA, 3HIKEHHS BMICTY €HEPTeTUYHHUX
cyOcTpaTiB Ta iH. Ponb KOXHOTO 3 1uX (PaKTOpIB MpU PI3HUX M'SI30BUX BIIpaBax
pi3HOMaHITHA.

Btoma mipu BripaBax MakCMMaabHOT 30HH MOTY>KHOCTI.

IIpu kopoTkouacHiii M"s30Bii poOOTI BHCOKOiI I1HTEHCHUBHOCTI (BIIpaBU
MaKCUMaJlbHI 30HHM MOTY>KHOCTI1) BTOMa 3B'A3aHa, Mepil 3a Bce, 13 3miHamu B [ITHC,
10 BUHUKAIOTh B PE3YyJbTaTI ii JISJIBHOCTI MO (OPMYBaHHIO PYXOBUX 1MITYJIbCIB
inepepoO1ll IMIyJIbCIB, IO MOCTYNAalTh Bij nepudepuyHux mpomnpiopeuentopis. Lli
3MIHM MOJISTal0Th y 3HWKEHHI BMICTY y BianoBinHux unentpax [IHC makpoepriunux
dochopuux crnonyk - AT® 1 kpeatundocdary 1 HarpoMapKEHHS TPOJAYKTIB X
posmany - AJl®D, kpearuny, docdopnoi kucnotu. Lle yrpyaHioe QopmyBaHHS



PYXOBUX HEPBOBUX IMITYyJIbCIB, TIPU3BOJUTH JI0 BHUMHHUKHEHHS 3aXHCHOTO
raJlbMyBaHHS.

Ane TUpUYMHM BUHUKHEHHS BTOMH IIpU BIpPaBaX MaKCUMaJIbHOI 30HU
MOTYXHOCTI HE MO>KHa 3BOJUTH BHUKIIOYHO 70 3MiH B [IHC. 3nauny poinb Bimirpae
3MiHA B CaMUX I[pAaIlOIOYUX M'sA3aX, 30KpeMa, 3MIHMU 3B'sI3aHI 3 EHEPreTUYHUM
3a0€3IeUYeHHSIM POOOTH.

Oco06MBO BaXJIMBY pOJdb Il  3MIHM BIJITPalOTh y BIIpaBax, 3B'S3aHUX 3
NposSIBAMU MIBUJAKICHOI BUTPHUBAJIOCTI. SIK BITOMO B €HEPreTUYHOMY 3a0e3leyeHHi
BIIpaB MAaKCHUMaJbHOl 30HM TMOTYXHOCTI MEPIIOYEProBEe 3HAYCHHS MalOTh
Makpoepriuai dochopri cmonkyku AT® 1 kpeatundocdar. 3amacu ATD B M's3ax
He3HauHi 1 jeaBe Buctapuae Ha 0,5-1 cexk HampykeHOi M's30BOI poOoTH. 3amacu
kpeatuHdocdary, 10 BUKOPUCTOBYIOThCS Jjisl oecuHTe3y AT®, Oinblin 3HauHI,
ajie iX BHCTaya€ HE Ha JOBro. XapakTepHO, L0 MBUAKICTb pecuHTesy ATD B
kpeatuHdocdartHiil peakiiii 3aJIe:KUTh B KOHIIEHTpallii kpeatuHdocdary. 3HIKEHHS
KOHIIEHTpAaIlli OCTAaHHHOTO TOMITHO 3HWXXY€E MBUAKICTh pecuntesy AT®. Hapith y
TPEHOBAaHUX  CIOPTCMEHIB 3HWKEHHS IIBHUIKOCTI  KpeaTuH(pochaTtHOl peakiii
NOYMHAETHCS BiKE uepe3 6-8 cek poOotu. [Hmn xe mexaHizmMu pecuntesy AT® no
[BOT'0 Yacy L€ HE BCTUTaIOTh PO3TOPHYTHCS 10 PiBHSA, 10 3a0€3MeUyIOTh
MOXKJIMBICTh KOMIICHCYBAaTH CIaJl IMBHAKOCTI KpeatundocharHoi peaxiii. B
pe3ysbTari Bke 4yepe3 6-8 cek poOTH 3 MaKCHMMAaJIbHOK 1THTCHCHBHICTIO BiIOYBAEThCS
3HMKEHHS 11 MOTY>KHOCT1, TOOTO HACTYIAa€ BTOMA.

SIx mpaBmiIO, 3CYBH, IO BUKJIMKAIOTH BTOMY IPHU OJHOPA30BOMY BHKOHaHHI
KOPOTKOYaCHOT pPOOOTHM BHCOKOI IHTEHCHUBHOCTI, HE OyBalOTh Jy>X€ 3HAYHUMHU.
[Ipouecu, mo 3a0e3nedyroTh BIJHOBJIEHHS 3aTpay€HUX Npu  PoOOTI MaKpOEpris,
MPOTIKAIOTh 3 BUCOKOIO MIBUAKICTIO. Bike uepe3 JekiabKka XBWIMH BITHOBIIIOETHCS iX
OajlaHC B HEPBOBHUX, a MOTIM 1 M'A30BUX KiIiTHHaX. 3a nanumu M.M.SkoBneBa i
CHiBpOOITHHKIB, BMICT KpeaTuH(pochaTy B M's3aX MiCJIsi BTOMIIIOIOY0i KOPOTKOYACHOT
poOOTH BHCOKOi IHTEHCHBHOCTI BiTHOBIIOEThCS udepe3 30-40 xB, a moTiM MOXKe
HACTYMHUTH CYTIEPKOMIIEHCAIlIS HOTO BMICTY.

[Ipu moBTOpHOMY BHMKOHAHHI BIIPaB, IO BITHOCSATHCA /10 30HW MaKCUMAJIbHOT
MOTYXXKHOCTI (HAmpUKIaa, TOBTOPHI TPUCKOPEHHS B OJHOMY TPEHYBaJbHOMY
3aHITTI), 1O OMHCAHUX NMPUYMH BTOMH MOXKYThb MPHUEIHATHCS 1 1HIN, 3B'3aHl 3
MOPYIICHHSM TPOIECIiB pO3Magy  pEeCUHTe3y OUIKIB (CTPYKTYpHUX 1 O1JIKIB-
(hepMeHTIB), TOPMOHABHOIO JisIbHICTIO. [Ipy BUKOHAHHI M'S130BO1 pOOOTH MOCTIMHO
MPOTIKAIOTh MPOLIECH PO3MaAy CTPYKTYPHUX OUIKIB, OLIKiB-()EpPMEHTIB CYTTEBO
MOCUJIIOIOTECS. B mepury uepry 1e BIIHOCUTBCS A0 OUIKIB, 10 Oe3mocepeHbo
OepyTh yuacTh B Mpoliecax M's30BOTO CKOPOUEHHs a0 110 3a0€3Meuy0Th BUKOHAHHSI
pobotu. B Toil ke yac mpolecH CUHTE3y OUIKIB, fAKI SIBIISIOTHCS €HEPreTUYHUMU
npollecaMM, 3a3HAIOTh MEBHUX  TpyAHouliB yepe3 aedpiuur ATD, wro
BUKOPUCTOBYETHCS] BUKIIFOUHO JJI 3/IIMCHEHHSI M'SI30BOTO CKOPOYEHHS 1 TOCTa4aHHS
CHepri€r0 MpOoLEeCiB, MOB'I3aHUX 3 3abe3medeHHsM M's130Boi poboTu: audysii
CHepreTUYHUX CcyOcTpaTiB dYepe3 0OOJIOHKM M'SI30BUX KIITUH, POOOTH TaK3BaHOTO



KaJIbI[IEBOTO HACOCY B M'A30BOMY BOJIOKHI 1 0arato iHIIMX mpoieciB. B pe3ynbrari,
IIpM BUKOHAHI 3HAYHOTO 00'éeMy MOBTOPHOI POOOTH MaKCHMAaJIbHOI 1HTEHCHBHOCTI
MOKE€ MAaTU MICII€ 3HM)KEHHSI BMICTY BaXKJIMBHX JJIA JAHOI pOOOTH CTPYKTYPHUX
O11KIB 1 OLTKIB-(PEpMEHTIB: CKOpOYYBaJIbHUX OUIKIB, (EPMEHTIB, 0 3a0€3MEUYIOTh
BUBIJILHCHHS €HEpPrii 3 MakpoepriyHux GochOopHUX CIOMYK 1 MIBUIKE BITHOBICHHS iX
3amaciB 1 T.1. Lle ogHa 3 cepio3HUX MOKIIMBUX MPUYMUH 3HUKEHHS Mpaie3aaTHOCTI
B IIPOIIEC] TPEHYBaHHS MIBUIKICHO-CUJIOBOTO XapakTepy.

HacTtynmHoro BaXIMBOIO MPUYMHOI BTOMH MOXKE OyTH 3MiHa TOPMOHAILHOI

nismeHOCTI.  JImst  3a0e3medeHHs poOOTH  BHUCOKOI  IHTEHCHBHOCTI  BUMAra€ThCs
MaKCHMaJbHO MOKJIMBA aKTHBHICTH ()EpPMEHTIB.
OauMH 13 TONOBHUX NUIAXIB MIABUIICHHA BKTHBHOCTI  (epMEHTIB mpu poOOTI -
TOpMOHAJIbHA i, IO CIPUYUHSIETHCA, B IMEPITy Yepry, TOPMOHOM MO3KOBOTO IIIapy
HAJIHUPHUKIB - ajapeHamiHoM. [locuneHHs cMHTE3y ajpeHasiHy BiIOyBa€ThCsl YMOBHO-
pediiekTopHO, T Ji€r0 eMOIiiHuX (aTtopiB Oe3mocepeHO0 camMoi M's130B0i poboTu. B
mpolieci TpeHyBaHHS MIBUJKICHO-CHUJIOBOTO XapakTepy MOKe BiIOyBaTHCS 3HIKCHHS
NPOJYKIli aApeHaNiHy B pe3yJibTaTi YacTKOBOTO BHCHAKEHHS HAJHUPHHKIB 1, SK
HACJIIJIOK IIbOTO, 3HWKEHHS aKTUBHOCTI (DEPMEHTIB 1 Mpare31aTHOCTI.

Broma mipu BripaBax cyOMaKkCHUMaJIbHOI MOTY>KHOCTI

[Ipu 3011b11€HH] BIIpaBU (30Ha CyOMaKCHMMAaIbHOI MOTYKHOCTI) MiABUILYETHCS
BKJIaJl B €HEpreTuyHe 3a0e3MedeHHs poOOTH JIPYyroro aHaepoOHOro MeXaHI3My
MEPETBOPEHHS CHEPTii - TIIKOMI3y. JisIbHICTh IOTO MEXXaHI3MYy CYMpPOBOIKY€ETHCS
YTBOPEHHSIM 1 HarpoMa/pKEHsSM B OpraHi3mMi 3HAYHUX  KIUJIBKOCTEH  MOJIOYHOI
KHUCJIOTH, Jisl SIKOI Ha OpraHi3M SBJISE€THCS OJHIEIO 13 TOJIOBHUX MPUYMH BTOMH NPHU
BIIpaBax CyOMaKCHUMaJIbHOI 30HU MOTY>XKHOCTI. Jlisi MOJIOYHOI KHCJIOTH Ha OpraHi3M,
B IEplUly 4Yepry, MNPU3BOAUTH JO HACTYIHOTO: IIiJ] BIUIMBOM MOJIOYHOI KHCIIOTH
BiIOyBa€eThCsl 3cyB pH BHYTPINIHBOTO CepeaiBUINIA B KHUCIY CTOpPOHY ( 4YacTUHA
MOJIOYHOI KHCIIOTH HEWUTpami3yeTbCcsl OCOOJMBHMU pPEUOBMHAMU - OypepHUMH
CUCTEMaMH, JI0 SIKUX BITHOCHUTHCS OikapOoHaTHa, QocdaTHa, OiaKoBa, OydepHi
CUCTEMHU Ta iHIIl). SK BiZIOMO, aKTHBHICTH (DEPMEHTIB CyTTEBO 3alIeuTh Big pH
cepenoBumia. bumblnicTe  QepMEHTIB  JIIOJCHKOTO OpraHi3My CBOIO HaWBHIILY
aKTHUBHICThH NPOSBIILE B ciabony:xHoMy cepeaouii 3 pH 7,3-7.4. Bxe HeBenuka
smMiHa pH B Ty um iHmy cropony (Ha 0,1-0,2) npu3BOAUTH 10 Pi3KOTO 3HUKEHHS
aKTUBHOCTI (epMeHTIB. B Toil ke Yac BCTAaHOBJICHO, [0 BUKOHAHHS TPEHOBAaHUMHU
CIIOPTCMEHAMM BIIpaB, WLIO0 BIJHOCSTHCSA 1O CyOMKCHUMAJbHOI 30HHM MOTY>KHOCTI,
MOX€ CYIMPOBOJKYBAaTHCS 3HWXKeHHAM pH no 3Hadenb 6,9 1 meHbmie. Ane mis
MOJIOYHOT KHCIIOTH Ha TMpane3aTHICTh HEe OOMEXYeTbCs ii BIUIMBOM HAa aKTHBHICTb
(bepMHTIB.



MosnouHa kucnora 6e3mocepeHbO Ji€ Ha CKOPOUYBalIbHI O1IKH, MOTIPIIYIOYH
iX  CKOpouyBaJIbHy 34aTHICTb. BoHa Jll€e Ha OCMOTHYHI HpoOLECH B M'si3ax,
BUKJIMKAIOUX Ha0yXaHHS M'Si30BOTO BOJIOKHA BHACIIIOK IIEPEXOYy B HBOIO YACTHUHU
BOJIY 3 MIKKJIITUHHOI P1JIMHM 1 KPOBI.

MonyHa KucJaoTa Jl€ Ha CTPYKTYPY MITOXOHApPiH, B pe3yJabTaTi dYoro
3HUXKY€ETHCS 1X MPOHUKIIUBICTD JIJIS1 KUCHIO 1 MOPYIIYEThCS CHPSKEHICTh OKUCIIEHHS 3
dbochopuaoBaHHIM, TOOTO 3HMXKYEThCS €(DEKTUBHICTH MPOIECIB OKHUCICHHS, IO
JAI0Th 3HAYHY JOJII0 Hepril y BlpaBax CyOMaKCHMaIbHO1 30HU TIOTYKHOCTI.

Cdepa missIBHOCTI MOJIOYHOI KHUCIOTH HE OOMEXYETHCS JIMIE CaMHMHU
npanYuMu M's3amMu. Bona nerko nudyHIye B KpOB, PO3MOAUISIETHCS 110 BCHOMY
Oprasizmy, IONaAa€ MPaKTUYHO y BCl TKAHWHU, HA KOTPI Ji€ aHalori4HO. B HepBOBi
LHEHTPU CHPSIMOBYETHCA MOTIK IMITYJIbCIB 3 XEMOPEUENTOPIB, II0 MPOIYKYIOThCA
JUSTIBHICTIO TJIIKOJI3Y, IO CBIAYATh MPO 3MIHU KOHIEHTPALll pEYOBUH B KIIITUHAX
(HarpoMajPKeHHs. MOJIOYHOI KHCJIOTH, 3HIKEHHS BMICTY OCHOBHOTO CyOCTpaTy
TJIIKOJII3Y - M'SI30BOT0 ITIKOTeHYy) 3MiHa pH 1 T. 1.

BrnnuB Ha mpane3gatHiCTh  NPOAYKTY — IJIIKOMI3y — MOJOYHOI KHUCIOTH -
JIOTIOBHIOETBCS  BIUIMBOM 3MiH KOHIIGHTpAIlli OCHOBHOTO CyOCTpaTy TJIKOJI3Yy -
M'SI30BOTO TJiKOTeHy. [l IUIiKOJi3y XapakTepHa MOPIBHSIHO HU3bKAa €HEpPreTU4Ha
e(peKTUBHICTh. PO3MIETINIEHHS! OJJHOTO TIFOKO3HOTO 3aJMILIKY TJIIKOT€HY 0 MOJIOYHOI
KHUCJIOTHU 3a0e3Medye pecuHTe3 TUIbKH Tpbox Mojekyl AT® nmportu 39 ( Mmakcu-
MaJbHO MOJIMBA KUJIBKICTB), Y BUIMAJIKY HOr0 PO3IICIUIEHHS B AaepOOHUX YMOBAX J0
kiHeBux mpoaykTiB -CO 1 H O. Lle mosiCHIOETbCS UTM, IO OCHOBHA YacTHUHA
eHeprii JOKali30BaHa B XIMIYHUX 3B'ASI3KaX TJIIKOTEHY, 3QJIAIIAETHCS
HEBUKOPUCTAaHOIO ( B XIMIYHUX 3B'SI3KaX MOJIOYHOI KUCIOTH). B pesynbrari
JUSTTBHOCTI TIIKOJI3Y CYHPBOJIKY€ETHCSI BEIMKOIO BTPATOIO IIIKOTEHY, 3alacu SIKOTo
HaBITh B M'A3aX TPEHOBAHOTO CIIOPTCMEHA HEBENWKi. SIK BXKEe BKa3yBaJOCh BHIIIE,
MOMITHE 3HIDKCHHSI KOHIEHTpAIlli BHXITHOTO CyOCTpaTy TIIKOJI3Y BHKJIUKAE
HEraTHBHY JI110 Ha MOTO MIBUKICTb.

TakuMm yMHOM, BIUTUB MOJIOYHOI KHCJIOTH Ha Mpale3fgaTHICTb 3A1HCHIOEThCS
K 0e3mocepeIHbO0 B CAaMUX MPAIIOI0YMX M's3aX, TaK 1 4yepe3 Jii0 Ha IHIIWI OpraHH| i
TKkaHuHH, B nepury yepry Ha LIHC. [lis monounoi kucnotu Ha LIHC BinOyBaeThcs, B
OCHOBHOMY, Yepe3 IMOTIK HEpPBOBUX IMIOYJbCiB, 1m0 mnoctynaioth Ha I[[HC Big
xemopernentopis. [1ixg giero rux immynbeiB B [ITHC po3ropraroTecst 3MiHN, aHAIOTI4HI
3MiHaM, sIKI OTHMCaHl1 Y BUIAJIKY BIIPAB MAKCUMAJIbHOT 30HU MOTY>KHOCTI.

BrnmB Ha mnpare3atHiCTh 3MiH, MOB'SI3aHUX 3 TJIIKOJI30M, JIOTIOBHIOETHCS 1
NOCWIIOETHCS 3MIHaMH,  MOB'A3aHUMHUU 3 JISUIBHICTIO KpeaTuH(pochaTHOro 1
aepoOHOro MexaH13My MEePETBOPEHHS €Heprii, 3MIHAMU B TOPMOHAJIbHIN JISJIBHOCTI,B
oinkoBomy o0OMiHi, 3 aisuibHICTIO [IHC 10 (dopmyBaHHIO pyXOBHX IMIYJIBCIB 1
nepepoOill  IMITYJILCIB 3 TpompiopenentopiB 1 iH. Ajie 3a AYMKOK OUIBIIOCTI
CHEIIaTICTIB BUpIMIATbHE 3HAYCHHS Y PO3BUTKY BTOMH IIPH poOOTI CyOMaKCHMAaIbHOT
30HM TOTY>KHOCTI HaJ€XWUTh 3MIHaM, $KI 3B'A3aHI 3 aKTHUBHICTIO TJIKONI3y -
JIAKTaTHOTO aHAePOOHOTO MEXaHI3My NIEPETBOPEHHS CHEPTii.



Btoma mipu BIipaBax 30HH BEJIHKOT 1
MOMIPHOT TOTY>KHOCTI

[IpyunHM BTOMM NpHU JIOBrOTpHUBAIid M'S30Bi poOOTI (BOpaBHU IOMIPHOI
MOTY)KHOCT1) Ie OLIbII pi3HOMaHITHI. Jlo HHMX BIAHOCSATHCA 3MIHH, 3B's3aHiI 3
E€HEPreTUYHUM 1 OUIKOBUM OOMIHOM, TOPMOHAJIBHOIO JISTIbHICTIO, BOJHEBO-COJIEBUM
oominoMm. Eneprernuyne 3a0esneuyeHHs TpUBaJIOi PoOOTH MOMIPHOI 1HTEHCHUBHOCTI
BiIOYBA€ThCSl MEPEBAXKHO 32 PAXyHOK aepOOHOr0 MEXaHi3My MEePETBOPEHHS CHEPT1i.
Ponp anHaepoOHMX TpoIECiB OOMEXKYETHCS iX YyYacTI0O B e€HEproszade3rledeHHi
MOYaTKOBUX €TamiB poOOTH, pI3HUX PHUBKIB, CYPTiB 1 T.I. Taka poboTa, sIK MpaBUIIoO,
XapaKTepU3yeThCA BEIMKOI CyYMapHOIO TpaToro eHeprii. B sSKocTi eHepreTHuHUX
cyOcTpaTiB BUKOPUCTOBYIOTHCA SIK BYTJIEBOJIHEBI pECYPCH OpraHi3My (TJ1KOreH M's31B
1 TIEUiHKM), TaK 1 jJiniau. s MoOimi3allii eHepreTHYHUX PECYpPCiB OpPraHi3My BeEJIMKe
3HAUEHHA Ma€ TOPMOHAJIbHA JISUTbHICTh, 30KpEMa, TOPMOHH aJpPEHalIiH, TJIFOKAroH.
[lim mier0 MX TOPMOHIB B TEYIHIN BiAOYBAETHCSA PO3IICIUICHHS TIJIIKOTEHY 10
TJIIOKO3U, SKa MOCTYIA€ B KPOB 1 BUKOPUCTOBYETHCS TMOTIM M'S3aMU  Ta 1HIIUMU
opraHamu 1 TKAHUHAMH B SIKOCTI €HEpreTUYHOTO cyocTpaty. B pesynbraTi MoOiizaiii
XKUPIB 13 JKUPOBUX JIETIO B KPOB TMOCTYHAalOTh JKUPHI KHUCIOTHU, SIKI TaKOXK
BUKOPUCTOBYIOTHCS PI3HMMH TKaHMHAMHU B SIKOCTI JoKepena eHeprii. [lpu upomy
rOpMOHaJIbHA [ HA EHEpreTUYHe JEeno IOBHHHA 30epiraTUcs MNpPOTArOM BCi€l
pobotu. OCKIIBKM TOPMOHHM- PEYOBUHHU, 110 ICHYIOTb HEJIOBrO, IOCHUJICHE
MPOIYKYBAaHHSA 1X MOBUHHO MaTH MICII€ MPOTATOM BCi€l poOOTH. 3HMKEHHS TPOIYKIIi1
TOPMOHIB TIPUBOJUTH JO 3HIKCHHS MOXJIMBOCTEH Opra”izmMy o A0 MoOimi3allii
EHEePreTUYHUX CyOCTpaTiB 1, BIAMOBIAHO, O 3HWXKEHHS mpare3natHocti. He ciia
3a0yBaTH TaKOX, IO TOPMOHM, 30KpEMa, aJpeHalllH, CTUMYJIIOIOTh AKTUBHICTb
Oaratbox epMeHTiB, K1 OEpyTh yuacTh B 3a0e3MeueHHl M' 130B01 pOOOTH.

Benuke 3HadeHHs uisi M'A30BO1 JISUTBHOCTI Ma€ 1 TOPMOH  1HCYJIH, SKUH
MIJBUIIYE TMPOHUKIUBICTh KIITUHHOI OOOJOHKU IS TJIFOKO3M 1 TMOJETmye ii
IPOXO/KEHHS B CEPEIMHY M'SA30BHX BOJIOKOH.

Xo4 3araJibHi 3amacu €HEPreTUYHUX CyOCTpaTiB B OpraHi3Mi JOCHUTH BEJHKI,
3armacu BYTJIEBOMAIB HE € 3HaYyHUMU. [0 Mipi BUTpaTH TIIKOTEHY TEYIHKUA IIBUAKICTH
HOTO pO3IIETITICHHST BCE O1IbINe 1 OUThINE 3HMKYEThCS. 3HUKYETHCS 1 KOHIICHTPAIis
TJIFOKO3U B KPOBI, SIKa IPU TPUBAII M's130Biif poOOTI MOKE BMNACTHU HMXKYE HOPMHU
(80-100 ™Mr/%). OcCKiabKU At MO3KY 1 JESKUX IHIIMX TKAaHWH TJIIOKO3a, MO-CYTi,e
€IMHUM EHEepPreTHYHuM cybctpatoM. To 11e MOXe MPHU3BECTH 10 3HAYHOTO CHaay
nparne3aaTHocTi. Came TOMy Ha JOBTHX JUCTAHINISAX JUKHUX 1 BEJTOCUNIEIHUX TOHOK,
MapadOHCHKOTO  OITy  OpraHi3oBYIOTbCS  XapyoBl MYHKTH, J€ YYacCHUKaAM
MPOTMOHYIOTHCS HAITUTKH, 110 MICTATh JIETKO3aCBOIOBaHHI BYTJICBOIH.

CyTTeBuil BIUIMB Ha Mpane3aTHICTh P JOBrOTPUBAIi poOOTI MOXKYTh MaTH
3MiHU B O17TKOBOMY 0OMiHi. Po3kiag Mixk po3mazoM 1 CHHTE30M OLIKIB, MPO KU MU
TOBOPHJIM B MONIEPETHHOMY P03, OyBae 0OCOOTMBO 3aMITHUM TIPH JOBTOTPHUBAIH



po6oti. 3 oAHI€l CTOPOHM, II€ MPHU3BOAUTH A0 3HIKCHHS BMICTY BaXKJIHBUX Y
3a0e3reueHHl pPoOOTH OIKIB (CTPYKTYpHHUX, OUIKIB-(DEpMEHTIB), 3 IHIIOI - JI0
HarpoMa/pKeHHsSI B OpraHi3Mi MPOAYKTIB O1JIKOBOr0 MeTaboJ13My (pEUYOBUHH, aMiaky,
CEYOBO1 KMCJIOTHM Ta IHINMX), SKl BIUIMBAIOTh Ha HBOTO HECHpHUATIUBO. LI 3MiHM
O0COOJIMBO TOMITHO BHPaXarThCs Ha CHEPreTUYHOMY OOMIHI, 3HIKYIOUU
MPOJYKIII0 €HEpril 3a paxyHOK aepoOHOT0 MPOIECy, 30KpeMa, NUISTXOM MOPYIICHS
CIpsDKEHHS OKHMCIECHHS 3  (dochopuimoBaHHIM (TOOTO CIHPSYKEHOCTI MEPEHOCY
€JIEKTPOHIB 1 MPOTOHIB MO TUXAJTBFHOMY JIAHLIOTY 3 pecuHTe3oM AT®), 110, B CBOIO
4yepry, MPOBOKye Ie OUTbIT BHUpaKeH1 3MiHM B OiLTKOBOMY 0OMiHI. Bci mpuBeneHi
3MIHM XapaKTepHI1 SK AJI M's31B, TaK 1 JJIsl TKAHUH MO3KY.

Jlo uuncna akTopiB, IO BHUKIMKAIOTH 3HWKEHHS MPAle3aTHOCTI MpH
JOBrOTpUBaJiil poOOTi, BIIHOCUTHCA TaKOX HArpOMAaKEHHSI B OPTaHi3MI MPOMIKHUX
MPOJYKTIB JIIMIHOTO OOMIHY: alleTOOLTOBO1, ~-OKCUMACIIIHO1 KUCJIOT, alleTOHY. SKIIo
alleTOOITOBA KHUCJIOTA SIBISETHCS HOPMAJIBHUM MPOJYKTOM JIIMIAHOTO OOMIHY 1
"oxo4e' BUKOPUCTOBYETHCS M'SI3aMU 1 IHIIMMHU TKAaHUHAMH B SKOCTI JIPKEpeia eHepril,
TO -OKCUMACJISIHY KHUCJIOTY 1 alleTOH MOXKHA PO3IJISAaTH K pe 3yJIbTaT MOPYILICHHS
JIIHOTO OOMIHY, 11X J1I0 HA OpraHi3M HE MOXKHA BIJTHECTH J0 CIIPUSTIUBOIL.

HoBroTpuBani ¢hi3uyHi BIIPaBU CYHPOBOJIKYIOThCS MOMITHUMU
BTpaTaMUBOAM 1 MiHEpaIbHUX pedoBUH.  Tak, BTpaTa BOAM B JIMXKHHKIB,
BEJIOCUIMEINUCTIB, OITYHIB Ha JOBI1 AUCTAHIIl MOXE JOCSITHYTH 3-X 1 OLJIbIIE JITPIB.
Bona sBnsieThCs BHYTPIIIHIM CEPEIOBUIIEM OPraHiliMy, ¥ BOJHOMY CEPEIOBHIILI
BIIOYBAalOTbCS BCl XIMIYHI peakuili, IO JEXaTb B OCHOBI JKUTEIISIIBHOCTI.
[upkynioroua B CKJIaJAl KpOBI BOJAA BUKOHYE TPAHCHOPTHY (YHKIIIO, PO3HOCSYH
NOXKMHI PEYOBUHH, BWIYYalOUM MPOAYKTH poO3Majay. 3HAayHA KUIbKICTh BOJHU
3HAaXOJUTHCS y CKIIaJi BCIX KIITHHHUX CTPYKTYp. ToMy BTparta BOAM Iy’K€ HETATUBHO
BIJIOMBA€THCA CTaHI OpPraHi3My, Ha MPOTIKAHHI B HbOMY PI3HUX XIMIYHUX PEAKIIIi.
[lle Oinpie YyTIMBUN OpraHi3M JO BTPATH MiIHEpAJbHUX pEUYOBHH. DyHKIIIS
MIHEpaJIbHUX PEUOBUH, SKI 3HAXOMATHCS B OpraHi3Mi y BUTJISII COJiEH, 10HIB AyxkKe
pizHOMaHiTHAa. BoHU nIpuitMaloTh y4acTh Y BUHUKHEHHI 1 TPOBEICHHI 30y IKEHHS, BU-
KOHYIOTh POJIb aKTUBATOPIB a00 1HT10ITOPIB ()ePMEHTIB, BXOMSTH B CKJIAJ JEIKUX
depmenTiB.  Tax,nanpuknag, cBoto  ATd-a3ny  akTUBHICTT,  (3[aTHICTH
posmieruiroBatd AT® 13 3BUIBHEHHSIM €HEprii, Mo ijae Ha 3abe3neueHHs poOOTH)
CKOPOYYBAJIbHHM O1IOK MIO3WH 3JaTHUM MPOSBIATA TUIBKM B TPUCYTHOCTI 10HIB
Ca. Ionn Na , K maroth O6e3nocuepeiHe BiJHOIICHHS 10 BAHUKHEHHS B M'S30BOMY
BO-

JIOKHI MOTeHIany Aaii. Tomy BTpara MiHEpaJbHUX PEUOBMH, 1X MEPEpPO3NOALT B
Oprasi3mi, 110 BUHUKAE MPHU TOBFOTPUBAIINA pOOOTI, TOMITHO BIIOMBAIOTHCS HA MOTO
CTaHi.

Jlo uncna BkazaHuX (PBKTOPIB BTOMU MPHU TOBFOTPUBAIINA poOOTI CIiJ] BIIHECTU
TaK0X 3MIHU B JISUIBHOCTI CEPIIEBO-CYAMHHOI 1 IUXAIbHOI CUCTEM, 3MIHU B PETyJIALil
1X aismbHOCTI. [lpUumHOI0 LMX 3MIH SIBISIOTBCA 3CYBM B CaMHUX LUX OpraHax, B
TUXaTbHUX M's3aX, NepUPEepUIHUX KPOBOHOCHUX CYJIWHAX, Y BIAMOBIJHUX HEHTpPax



[MHC. Psan OioxiMiyHMX 3MiH BiIIOyBa€ThCS B CHHAICAX, IO MPU3BOAUTH O
MOPYIICHHS MPOBIIHOCTI HUMHU HEPBOBHMX IMITy/bCiB. IIpn BHKOHaHHI BIpaB, IO
BIIHOCSTBCA JI0 30HHM BEJIMKOI TOTY>KHOCTI, B OpraHi3Mi BiJOyBalOTbCS 3MiHH,
XapakTepHI SIK I BIpaB CyOMaKCMMAaJbHOI, TaK 1 MOMIPHOI MOTY>KHOCTI, ajieé BOHU
MeHIle BUupaxkeHi. [Ipu Takiii poOOTI BTOMa BU3HAYAETHCS HE CTIILKU TJTUOHMHOIO ITUX
3CYBIB, CKIJIBKH 1X 0araTOrpaHHICTIO.

Takum ynHOM, O10XIMIUHI XMiHH, 110 BUHUKAIOTh B OPTaHi3Mi MpU M'sS30Bii
pobOTI 1 TPU3BOAATH B KIHIIEBOOMY pE3yJbTaTl 10 3HUKEHHS IMpare3gaTHOCTI,
BIJIPI3HSAIOTHCSA BEJIMKOIO 0araTorpaHHICTIO. XapakTep 1 TIMOWHA IIUX 3MiH 3aJIeKUTh
BiJl 0COOIMBOCTEM pOoOOTH, B IIEpIIy Yepry BiJl il HOTYKHOCTI 1 TpuBaiocTi. CyyacHuit
piBEHb 3HaHb HE JO3BOJISIE B KOXKHOMY KOHKPETHOMY BUMAJKY BUIIIUTH 3MIHH SIKOTO-
HeOyJlb OJHOrO MapaMeTpy SK TOJIOBHY MPHYMHY BTOMH 1 TOMY HEOOXIJIHO
PO3IIIAJIATH SIK Pe3yIbTaT KOMIUIEKCHOI Jii BCIX 3MIH L0 B1I0YBalOTHCS MpHU POOOTI.

Tpeba migkpecanTH, Mo MePUIONPUIUHOIO OUIBIIOCTI 3MiH, IO Bi0YBaOIObCS
npu poOOTiI G10XIMIYHOTO XapakTepy sik Ha mnepudepii, Tak 1 B [[HC, saBnstoThcs
3MIHU B €HEPreTUYHOMY OOMiHi, 0 BHU3HAYAIOTBCS 3 OJHIET CTOPOHH,
0COOJIMBOCTSIMU POOOTH, 3 JAPYroi - MOXJIMBOCTSIMU  MEXaHI3MIB TEPETBOPECHHS
eneprii. Came nediut ATD aBisieTbest OJIHIEIO 3 TOTOBHUX MPUYUH HATPOMAPKEHHS
B OpraHi3mi 6araTb0X METa0OJIITIB, MOPYIICHHS CUHTE3Y OUIKY Ta IHIIUX 3MiH.



