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AHaToOMHUS SHEPrUH
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Huckaenmep

9ma kHuza — He 3amera epauy. Ungopmauyusi, cooepocaumsasicsi @ Heli, HoCum oopazoeament-
HblIl Xapakmep U OCHOBAHA HA HAYUYHBIX OAHHBIX, OOCMYNHBIX HA MOMeHm Hanucarus. OHa He npeo-
Ha3HaueHa Onst OUAZHOCMUKY, NeHeHUs: UAU NPOPUNAKIMUKY KAKUX-UOO 3a00NeBaHUI.

Ilepeo mem Kak 6HOCUMb UBMEHEHUS 8 CBOT PAUUOH, PEHCUM CHA U (PUBUUECKYIO AKIMUBHOCb,
NPOKOHCYALIMUPYIICS. C 8PAUOM. IMO OCOOEHHO 8ANHCHO, eCaul Y meDsi eCb XPOHUUeCKUe 3a001e6aHUS,
Mbl NPUHUMAEULb NEKAPCMBA UAU COCHOULUb HA YUeme Y CReyualucma.

A8mop He Hecem 0meencmeeHHOCU 3a PEULEHUSL, NPUHSANMbLE HA OCHO8e npouumarHozo. Kaoic-
Ovblii opeanusm yHuxanen. To, umo padomaem Onsi 00H020 UeA0BeKd, MONHCEM He NOJOUmMuU OpY2oMY.
Hacmoswas cuna — ne 6 caenom konupoeanuu npomoxkonos, a 8 NOHUMAHUU RPUHUUNOS, HA KOMO-
PbIX OHU OCHOBAHDL.

Ecau mol obnapyoicun y ceos «kpaciwvie gpaazu» (cm. Hpunoxcenue I') — ocmanosuco u oopa-
mucwy k épavy. Knuza noooxcoem.
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00 aBTOpE

IMon I'pak — uccnenoBatests B 001aCTH MPUKJIATHON HEHPOIICUXOJIOTMU M KOPIOPATUBHOM MPO-
nyktuBHOCTHU. [lomyumnn oOpa3oBanue B chepe KOTHUTUBHBIX HayK. Paboraer Ha cThike HelpoOuo-
JIOTMH, TEXHOJIOTMI M yIIPaBJIEHUS] KOMAaHAAMH.

PaboTan KOHCYJIbTAHTOM IO YCTOMYMBOCTH K CTPECCY M KOHLIEHTPALMK BHUMAHHS B MEKITY-
HapoaHblx IT-kommanusax u (pHaHCOBBIX OpraHu3anyax. Crenuaan3upyeTcs Ha BHEPEHUH HAyYHO
00OCHOBaHHBIX METOJIOB TTOBBIIIIEHUSI KOTHUTHBHOH 3()()eKTUBHOCTH.

ABTOp «MeHTanbHbIi nedar» 1 «OCTOpoKHBIN Onoxakep». B cBoell HOBOIl KHUre «AHATO-
MHUS$1 SHEPTUM» OH MpeJylaraeT YUTaTessiM He ouepeJHON Habop «i1aiihxakoB», a CTPOMHYIO HAYYHYIO
CHUCTEMY TIOHMMaHUs U yIpaBJIeHUsI COOCTBEHHOIN SHEPIruel: OT MOJIEKYJISIPHOTO YPOBHS [0 MOBCE-
JHEBHBIX MTPUBBIYEK.
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IIpeaucaosue: Ilouemy s1 HanMCaJa 3Ty KHUTY

4 mobmo nanHble. S TOT caMblil YeNoBeK, KOTOPBIA MOXKET IPOBECTU Yac, BHIOMpAast MIealb-
HYI0 KO(eBapKy, OTOMY UTO «KpHBasi TEMIIEpaTyp 3aBapyMBaHUs UMEET pellaoliee 3HaueHne». Moii
MO3TI' YCTPOEH TaK, YTOOBI UCKATh CIIOCOOBI JieNaTh BCE JIydlne, ObicTpee, 3 deKThBHEE.

ITosToMy, KOrja HECKOJIBKO JIET Ha3aj sl BIIEPBbIE CTOJKHYJICS C OLIYILEHUEM XPOHUYECKOM
YCTaJIOCTH, 5 MOJOILIEN K 3TOMY Kak MHxkeHep. Sl Mepui1 keToHsl, otcnexusal HRV, caaBan anammssl,
YyuTal UccaeqoBaHus. S HeIpHYJ1 B MUp OMOXAaKHMHTIa C TOJIOBOM.

U 3naete, 4to 51 0OOHApy)u?

Yem rimyOsxe 51 HOTpyKaJics, TeM OOJIbIIIE s IOHUMAJI, YTO HACTOsIIasi MpoOiemMa — He B OTCYT-
CTBUM «XakoB». OHa B OTCYTCTBUM CUCTEMBI. B Mope mpoTHBOpeurBOi HH(MOPMALIUH, TIe 30TepUKa
CMeIlIaHa C HayKOM, Iie KOMMepUeCcKHe UHTePEChl MAaCKHPYIOTCs 1Iof] 3a00Ty O 370pOBbe, I1e oOema-
HUS «CyIep-3Hepruu 3a 7 Hei» pa3OuBalOTCs O PEaIbHOCTb YeJI0BEUECKO! (PU3HUOIOTHH.

4l Buzen, Kak ymHble, 0Opa30BaHHBIC JIOOW HAYMHAIM OOSITHCSI «TOKCHHOB» U CKyINaTh JI0PO-
TUe «JIeTOKC-TIPOTOKOJNBI», JI0Ka3aTeNbHasi 0a3a KOTOPHIX paBHsUIACh HYMO. § BUIEN, KaK JIOOH C
peajbHbIMU, HO HEIMarHOCTUPOBAHHBIMU MpoOeMaMHt (JepULIUT KeJie3a, HapyLeHHs [IIUTOBUIHOM
’KeJie3bl, alTHO CHA) TOJaMH XOJIMIIH 10 KPYTY, Po0ys OHY «BOJIIEOHYIO 100aBKY» 3a IPyrou.

OTa KHUra — pe3yJibTaT MOEro cOOCTBEHHOro MyTu. M monbiTKa co3garh KapTy AJs TeX, KTO
UJIET CIIEJIOM.

4 He obemai Tede «BEYHOW SHEPTHU» WU «CBEPXUEIOBEUECKUX CIIOCOOHOCTEN». S oberato
Apyroe: CUCTEMHOE TOHMMaHHUE TOT0, Kak paboTaeT TBOsI SHeprusi — oT MosteKy bl AT® o nmpkan-
HBIX pUTMOB. M1 4eCTHbII pa3roBop 0 TOM, YTO AEHCTBUTEIBHO PAOOTAET, YTO TOJBKO OOEIIAET, a YTO
MOXeT OBbITh OIAaCHO.
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BBenenne: Tpu ucrounnka TBoOeil SHEPrumn

Ecimm 6b1 1 monpocuit 1eds ceifyac OLIEHUTh CBOIO HEPruio Mo Imkaie or 1 1o 10 — kakad
pa mpuzet B rosioBy? A ecim OBl 51 CIPOCKIL, OTKYy/Ia OepeTcst 3Ta SHEPrus M Kyjla yXOAUT, KOoraa
MBI YYBCTBYEM Pa3OUTOCTh?

BonpimHCTBO MMoen NpeacTaBIIsioT SHEPTUIO KAK HEKUH 3(DEMEPHBIN PECYPC — «KU3HEHHYIO
CHJIY», KOTOPasi TO IIPUXOAUT, TO YXOIUT 110 HETOHATHBIM ITPUYMHaM. KTO-TO TOBOPUT O «mof3apsike
OT 3eMJI», KTO-TO — 00 «9HEPreTUYeCKUX KaHaIaX» U «4akpax». MapKeTosoru npoaaiT «O0ycTepsl
SHEPIrUM» U «JETOKC-IIPOrPpaMMBI». A MBI TPOCTO XOTUM He 3achinarh B 15:00 1 MIMeTh ChJIbl Ha CEMBIO
nocyie padotel. Ho ecTh M Apyroii si3pIk — SI3BIK HAYKH, KOTOPBIA MO3BOJISIET U3MEPUTD, IOHSTh U
YJIYUIIHUTb CBOIO SHEPIUio0 0€3 MUCTHKH.

B 310i1 KHITE MBI Oy]eM TOBOPUTH 00 SHEPriy MHAYE.

Mb1 Oyaem roBopuTh O Hell Kak 0 (PU3HMOJIOrMYECKOM (peHOMEHE, KOTOPhI MOKHO U3MEPHTh,
MOHATh U — Jla — yny4unTh. Ho 71 3TOro Hy)KHO 3HaTh aHATOMUIO SHEpruu. Tpu ee IaBHBIX
WCTOYHHMKA.

Hcrounuk nepseiii: MUTOXOHApUAIbHAS SHEPIUS. DTO SHEPrUs Ha KJIETOYHOM YpoBHe. TBou
MUTOXOH/IPUM — KPOILIEYHBIE OPTaHeJIbl BHYTPU KaXA0U KJIETKA — MPOU3BOAAT MOJEKYIIbl ATD,
KOTOPBIE SIBJISIOTCS] YHUBEPCATBHBIM TOTUTMBOM JIJ1s1 BCEro opranusma. Eciim MutoxoHapum padoraior
IJIOXO, Thl YyBCTBYEIb YCTAJIOCTh HE3aBUCUMO OT TOT'O, CKOJIBKO CIIUIIIb U YTO EIlb.

Hcrounuk Bropoil: KorHutvBHas sHeprus. DT0 3Heprust TBOero mosra. TBos CriocoOHOCTb
KOHLIEHTPUPOBAThCS, NIPUHUMATh pelleHus, He OTBjIeKaTbcs. Mosr norpebiser okono 20% Beeit
SHEPTUH TeNa, U Y HerO eCTh CBOM «JIMMUT» Ha KOTHUTUBHYIO padboTty. Koraa aToT mumut ncuepnas,
Mbl YYBCTBYEM MEHTAJIbHOE UCTOILEHUE, «TYMaH B TOJIOBE», HECIIOCOOHOCTb AyMarTh.

Hcrounuk Tpetuit: DHeprus puTMOB. DTO LMPKaHAs U TOPMOHAJIbHAA peryaauus. TBoe Teno
cieyeT 24-4acoBbIM LUKJIAM, U OT TOTO, HACKOJIBKO 3TU LIUKJIBI CHHX POHU3UPOBAHBI C PEAJIBHOCTBIO,
3aBHCHT, Oy/iellb Thl TIPOCHINIATHCST OOIPBIM MM Pa3OUTHIM.

OTU TpU WCTOYHMKA HE M30aMpoBaHbl. OHM INOCTOSHHO B3auMOIEUCTBYIOT. Ilimoxol coH
(pUTMBI) yXyamiaer padoTy MUTOXOHIpUE. XPOHUYECKUI cTpecc (KOTHUTHMBHASI HAarpy3ka) HMCTO-
IMIAaeT pecypc M cOMBaeT NUpPKaaHble pUTMBL. Metabonmueckue npooneMsl (MUTOXOHIPUM) YCHIIH-
BaIOT «TyMaH B I'OJIOBE».

[MornmaHue 3TOi CUCTEMBI — TIEPBBI IIAr K TOMY, YTOOBI IEPECTaTh ObITh 3aJT0XKHUKOM CITy-
YalHbIX «JIAa(PXAKOB» U HAYaTh YIPaBJIATh CBOEH SHEPTUE OCO3HAHHO.

Kak nmocrpoena 3ta kHura

MBI npoiiieM 1o BCEM TPEM MCTOYHMKAM IOCIIEA0BATENBHO.

B Yacrtu I Mbl norpy3umcs B MUp MUTOXOHApHA. Thl y3Haelllb, Kak KJIETKHA TPOM3BOIAT SHEP-
THIO, TIOYEMY MBI «PXKAaBEEM» U YTO C ITUM JIENIaTh.

B Yacru II Mbl paz6epemM KOTHUTHBHYIO SHEPIHI0 — Kak paboTaeT MO3r, IoYeMy OH YCTaeT
KaK BOCCTAHABJIMBAThCS.

B Yacru III MbI MOroBOpUM O pUTMax — CHE, CBETE, TOPMOHAX — U O TOM, KaK HaCTPOMUTh
CBOW BHYTPEHHUI XPOHOMETP.

B Yacru IV MBI coeiiHMM Bce TpU YaCTH B €UHYIO CUCTEMY. Thl CMOXKEIIb IIPOBECTH AUATHO-
CTUKY, MOHSATh, KAKOW UMEHHO UCTOYHUK SHEPIUU «IPOCeAaeT» y TeOsl, U COCTaBUTh MEPCOHATN3U-
POBaHHBIN ITPOTOKOI.

B IlpunoxeHusax Thl HaUAEIIb MPAKTUYECKUE MHCTPYMEHTBI: YEK-JIUCTHI, THEBHUKM CaMOHa-
OmozieHus1, TAONMIIBI AHATM30B Y KPUTEPUM OOpAIIeHHs K Bpavy.

Ho nipexne yeM mMbl HaUHEM, OJHO Ba)XKHOE NPEAYNPEXKICHUE.

DTa KHUTa — He 3aMeHa Bpauy. Eciii Tel uCTIBITHIBaCIIb HEOOBSICHIMYIO TTOTEPIO Beca, KPOBb B
CTyJIe WJIK MOYe, TIOCTOSIHHYIO OOJIb, HEBPOJIOTMUECKHE CUMITTOMBI (CITa00CTh B KOHEYHOCTSIX, Hapy-

9
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IIIEHWEe PeyvH), BBICOKYIO TeMIieparypy Oosiee Tpex AHeil — TeOe HyXeH Bpad, a He kHura. B [Ipuro-
keHnH [ ecTh MOTHBIA CIUCOK «KPacHBIX (pyiaros». Eciiu Thl OOHAPYKHUIIL UX y ce0s — OCTaHOBUCH

1 00paTHCh K CIICUAIIHCTY.
JI71s1 BceX oCTabHBIX — J00pO MOXaJIoBaTh B MUp, IJie SHEPrUs MepecTaeT ObITh Marueu u

CTaHOBUTCSI HAYKOM.

10



[1. I'pak. «AHaTOMUS SHEPrUU»

YACTb IMUTOXOH/IPUAJIBHAA DQHEPI'UA:
KIVIETOYHBIE JIEKTPOCTAHIINN

I'maBa 1. Yto Takoe MUTOXOHAPHUH A MMOYEMY OHM Ba’KHbI

Ecnm 6b1 s1 monpocui Tes1 Ha3BaTh CaMylo BaKHYIO 4acTh aBTOMOOWJISI, YTO OBl Thl OTBETHII?
Koneca? [Isuratens? PyneBoe ynpasieHue?

Ha camom pniente, 6e3 mo0oi U3 3THX YacTeit MaimHa He noejet. Ho eciu roBopuTth 0 TOM, YTO
OBUIHCEeMMAIIMHON — 3TO ABUratesb. OH CKHUTraeT TOIUIMBO U IPeoOpasyeT ero B SHEPruio JBIKEHUSI.

B TBOEM Tese posb TAKMX JBUraTesieil BHIIONHAIT MUTOXOH/APUU.

ITO KpOLLIEYHbIE OpraHesuibl pasmepoM 0,5—3 MUKpOHA, KOTOPBIE )KUBYT BHYTPY IIOYTH KAk 0N
TBOEH KJIETKM (KpOME pUTPOLMTOB). B HEKOTOpBIX KJIETKAaX MX MOTYT OBITb COTHH. B npyrux —
ThicsuM. M y BceX y HUX OJHA IVIaBHAas 3a/1aya: IPOM3BOIUTh SHEPTUIO.

11
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1.1. daekTpocTaHIMsi BHYTPH KJIETKH

JlaBaii 3arjsiHeM BHYTpb MUTOXOHIpuM. IlpencraBb cebe NBYXCIOWHBIM MEULIOK, i€ BHEIl-
HsASl CTEHKA OT/EJIeT MUTOXOHPUIO OT OCTAJIbHOM KJIETKH, & BHYTPEHHsIs1 — 00pa3yeT MHOXECTBO
CKJIAJJOK. DTU CKJIAIKM Ha3bBAIOTCA KpucTamMu. OHM HYKHBI JJIs1 TOTO, YTOOBI YBEIMYUTH TUIOIIA b
MIOBEPXHOCTU — KaK €CJIM OBl ThI CJIOKHJT TAPMOIIKOH JINCT OyMart, 4ToObl IOMECTHTh €r0 B MaJIeHb-
KYyI0 KOPOOKY.

Ha stux ckiagkax pacrosioxeHsl 4eTbipe MynbTuOenkoBbix komiuiekca — I, I, III u IV. Bme-
CTe OHM 00pa3yloT MeKTpoH-TpaHcropTHYIO 1enb (ETC). 3ByunT ClOXHO, HO MPUHIMI PabOTHI
JOBOJIBHO JIETAHTEH.

BHYTpb MUTOXOHAPUM MOCTYIAIOT MOJIEKYJIBI, KOTOPBIE MbI MOJMYYWIN U3 €1bl — B IEPBYIO
odepe/ib, ITI0K03a U KUPHbIe KUCTOTH. OHM npoxoasT uepes3 ki Kpebdea (Metabommyeckuii KoH-
Beliep), ¥ Ha BbIXOJIe aloT jiBa KimoueBbix BerectBa: NADH u FADH,. Dt1o kak 3apsikeHHble Oarta-
PEUKH, KOTOPBIE HECYT JIEKTPOHBI.

Jlasnblie HaYMHAeTCsl caMoe MHTEPECHOe. DTH MEKTPOHBI TEPEIAloTCS OT OAHOTO OEIKOBOTO
KOMIUIEKCA K JIpYTOMY, Kak 3craderHas najoyka. M Ha kaxIoM srarne nepegadu SHEprus JeKTpo-
HOB MCHOJIB3YETCS U151 TOTO, UTOOBI «3aKa4MBaTh» MPOTOHBI (IOJIOKUTETBHO 3apsKEHHBIE YACTULIBI)
Yyepe3 BHYTPEHHIO MeMOpaHy HapyxKy.

J11st TeX, KTO XO4eT KOIHYTh ITyoxKe:

Komruiekc I (NADH-aeruaporenasa) — caMblil KpyIHbIiA, conepxkut 44 cyobequnauipl. OH
3abupaet ekTpoHsl y NADH u nepekaunBaer 4 mpoToHa B MEXMEMOPaHHOE MPOCTPAHCTBO.

Kommuekce I (cykumHataerngporesasa) — npuHUMAET 31eKTpoHbl oT FADH,, HO mpoTOoHbI He
nepekaurBaeT. OH Kak JONOJHUTENBHBIN BXOJ HA KOHBEUED.

Kommuneke III (uroxpom-be;) n Kommuieke IV (muToxpoM-c-okcugaza) NpoaoIKaT mnepe-
naugy. Komruiekc IV nenaer puHaIpHbIM IIAar — nepegaeT 3JeKTPOHBI KUCIOPOAY, COEUHSAS UX C
[IPOTOHAMU 1 00pasys BOLY.

B pe3sysbTate Ha BHyTpeHHEN MeMOpaHe CO3aeTcst OrpOMHAsl pa3HULA TOTEHIAJIOB: CHAPY KU
MHOT'O IIPOTOHOB (TIOJIOKUTEIIBHBIN 3apsi/l), BHYTPU — MaJjio (OTPULIATEIIbHBIN). JTa pa3HULIA JOCTH-
raet 150-180 MmumummBonbT. M Bes 3Ta NOTEHIMAIbHAS SHEPTUs KJIET CBOETO Jaca.

N 1yt Berynaer B urpy Kommuiekc V. — ATP-cunTaza. 910 ynuBuTenbHas MOJEKYJISpHas
MallvHa, Moxoxas Ha TypOuHy. [IpOTOHBI, CTpeMsCh BEpHYTbCSI OOpPAaTHO B MaTpUKC (BHYTpEeHHee
IIPOCTPAHCTBO), MPOXoAT yepe3 ATP-crHTa3y 1 3aCTaBIAIOT €€ BpallaTbes. A BpalllEeHUe STOU «Typ-
ounb» coequnsieT ADP (anenosunnudocdart) u ¢pocdar B ATP (anenosuntpudgocdar).

ATP — 310 1 ecTb yHUBepcasbHas SHEpreTnyeckas Bamora kietku. Kaxnasa monekyna ATP
— Kak 3apshkeHHas Oarapeiika. Korya kjieTke Hy’KHO COBEpPIIMTD padoTy (COKPATHTh MBIIIIILY, Iepe-
JaTh HEPBHBIA UMITYJIbC, CHHTE3UPOBATh OEJIOK), OHA «OTKYChIBaeT» onuH ¢ocdar ot ATP u momy-
YaeT HEPIrUIo.

B a3poOHBIX ycoBHsX (IIPY HATMYMK KUCIOPO/a) 3TOT mporiecce aaeTt okono 90% scero ATP,
KOTOpPO€ IMTPOU3BOIUT TBOE TEJIO.

S¢ddekTUBHOCTb, KOHEUHO, He abcomoTtHas. [IpumepHo 20-30% sHepruu Tepsiercs: B BUIE
Teria. FVIMEHHO MO3TOMY ThI COTpPeBaeIlIbes, KOIja JBUracibes. YacTb MPOTOHOB «yTEKaeT» 4epes
MemOpaHy B 00xon ATP-crHTa3bl — 3T0 co31aeT 0a30BbIil yPOBEHb TEIUIA U, KaK Mbl YBUIUM MO3XKeE,
YACTUYHO OTBEYAET 3a MPOAYKLHUIO PEAKTUBHBIX (POPM KUCIOPOLA.

12
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1.2. He TOIbKO 3Heprusi: CKpPbIThie (PyHKIIMA MUTOXOHIPUIl

CoBpeMeHHbIe Uccei0BaHu, BKIouas 0030p Posnpexrta v kosuier (2025), okasblBaloT, YTo
Ha3bIBaTb MUTOXOHJPUU MTPOCTO «3JIEKTPOCTAHLMUAMU» — TO K€ CAMOE, YTO Ha3bIBATh KOMIIBIOTED
MIPOCTO «KAJIbKYIATOPOM». [la, CUMTaTh OH yMEeT, HO €ro BO3MOXXHOCTH FOpa3/o IIUpe.

AnonTo3: Korjga KJeTKa COBepIlaeT caMOyOUuICTBO

B kaxmoii KJeTke ecTb MeXaHu3M CaMOYHUUTOXEHHs. DTO HYXKHO, YTOObI BOBpeMsl yOHpaTh
MOBPEXkICHHbIE WM ONAacHble KJIeTKH (Harnpumep, ¢ mytaimsamu JJTHK, kotopble MoryT npuBectu K
paKy). MUTOXOHAPUM — IJIaBHBIE UCTIONIHUTENN 3TOTO IPUTOBOpA.

Korga kyieTka nosyyaer CUrHaj O Cepbe3HbIX MOBPEXKAECHUAX, MUTOXOHApPHAIbHAsE MeMOpaHa
CTAHOBUTCS TPOHULIAEMOM, M HAPYKy BBIPHIBAETCS LIUTOXPOM C — OJMH U3 YYACTHUKOB TOW caMo
MEKTPOH-TPAHCIOPTHOH Lieru. B muTomiasme oH codupaer BOKpyr cedsi qpyrue Oenku, oopasys
«aronTOCOMY» — MAIlIMHY CMEPTH, KOTOpasi 3aIycKaeT Kacka] (hepMEHTOB, aKKypaTHO pa3oupaio-
KX KJIETKY Ha 4acTu.

70T Nporecc abCOMIOTHO HOPMAJIEH U HeoOXonuM. B TBoeM Tene Kakaylo CeKyHIy MUJLIU-
OHBI KJIETOK ITPOXOJAT Yepe3 alonTo3, 1 MUTOXOHAPHUHU CIEAAT, YTOOBI STOT IMPOLIECC TPOXOIMII ITpa-
BUJIBHO.

KaspliyeBblii CUTHAJIMHT: KOMMYHUKAIUS BHYTPU KJIETKU

Kasnpliyii — o71uH U3 IIaBHBIX CUTHAJIbHBIX ITOCPEJHUKOB B KJIeTKe. OH 3allyCKaeT COKpalleHue
MBIIIL, BblJE€JIEHHE HEPOMEANATOPOB, AKTUBALIMIO FeHOB. Ho ¢ KasbIeM HyKHO ObITh OCTOPOKHBIM:
CJIMILLIKOM MHOTO CBOOO/IHOTO KaJIbLIMS B LIUTOIIA3ME — 3TO CUTHAJI KatacTpodsl.

MHUTOXOHAPHUM BBICTYNAIOT B POJIM JMHAMUYECKHX OyepoB Kasbimst. OHI MOTYT OBICTPO Bca-
CbIBaTh KaJbLMI M3 LIUTOIJIA3Mbl Yepe3 CIelMaIbHbI KaHaJl — YHUIIOPTEP MHUTOXOHAPHATIBHOIO
kanpimst (MCU) — 1 Me[yIeHHO BBICBOOOKAATh €ro 0OpaTHO. DTO MO3BOJSIET TOHKO HACTPAaUBaTh
KaJIbLIIEBbIE CUTHAJIBI M MTPEAOTBPALATh UX YPE3MEPHOE YCUIICHHE.

Bonee Toro, korja B MUTOXOHJIPUSX MHOTO KaJbIMsl, 3TO AKTUBUPYET KJIIOUEBblE (PePMEHTHI
kiia Kpebca. To ecTb, akTUBHOCTD KJIETKH (KOTOpasi TpeOyeT KaJIbLysl) HAIpsAMYIO YCUJIMBAEeT Ipo-
M3BOJICTBO HEPrUH. DJIeraHTHAs1 0OpaTHAs CBSI3b.

ROS-curnammur: ToHKas rpaHp Mex/1y )KHU3HBIO U CMEPTHIO

B nporiecce nepeHoca 31eKTpOHOB MPUMEPHO 1—2% 371EKTPOHOB «COCKAKMBAIOT» C KOHBeHepa
U pearupyior ¢ Kucjaopoaom, oopasys cynepokcus (O,*”) — peakTuBHYyI0 popmy kuciopoaa (ROS).
ITO 3BYYHMT ITyralole, OCOOEHHO €CJIH Thl YUUTAJ PO «OKUCITUTETbHBIN CTPECC» U «aHTUOKCUAAHTBI».
Ho peasibHOCTB CllOXKHEE.

B nebonbimx komuyectBax ROS BBINOMHSIOT BaXHYI0 CUTHAIbHYIO (pyHKLMIO. CynepoKkcua
ObICTpO MpeBpauiaercs B nepekuck Bopopona (H,O,) ¢ nomortpio epMeHTa CynepoKCUaIICMyTa3bl
(SOD2). A nepekuch BOIOpoJa — 3TO yKe MOJHOLIEHHBIN BTOPUUHBIH ocpeAHuK. OHa MoxkeT 0Opa-
TEMO MOIM(HIIMPOBATh OCJIKHM, MEHsISI UX aKTUBHOCTb, YYacTBOBATh B PETYJISIMU TPAHCKPHITLIN
I'€HOB, BJMATh HA IMMYHHBII OTBET.

ITpoGnembl HaunHatoTCs, Korga ROS craHoBUTCS CAMIIKOM MHOTO. I'paHb MeXIy MOJIE3HBIM
CUTHQJIOM M ONACHbIM MOBpeXAeHHeM ToHKa. Pusnonornueckue koHueHtpauuu HyO, B nuTo3ome
— nopsaaka 1-10 nanomons. ITpu npebienny 100 HMOJIP HAYMHAETCS HEOOPATUMOE OKUCIIEHUE
6enkoB, nospexaeHue [JHK u memOpan.

MeKMUTOXOHIpHUaIbHAs KOMMYHUKAIIWS

CoBceM HeaBHO yueHble OOHAPYKWIM, YTO MUTOXOHAPHU MOTYT OOIIAThCS APYT C APYTOM,
00pasys TYHHeJIbHbIe HAHOTPYOKH MeX Iy KiieTKamu. Yepes 3T TpyOOUKH OHM MOTYT OOMEHHMBAThCS
COIEP>KUMbIM — BIUIOTb JI0 LIEJIBIX MUTOXOHJPUIL. DTO MOX0KE HA CUCTEMY CIIACEHU: IOBPEXKICHHAS
MUTOXOHIPHSI MOKET MOJTYYUTh «3aITIacTh» OT 37I0POBOM COCEIKH.
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I1. I'pak. «AHaTtoMus sHEprun»

OpHako y 3T0i KOMMYHUKAIMK €CTh U TEMHas1 CTOpoHa. [1oBpek/IeHHble MUTOXOHPUU MOTYT
BoizIenATh cBolo JJHK u nmentuapl, kotopele paboTtaioT Kak curaaisl onacHoctu (DAMPs), 3anmyckast
BOCIIAJIEHUE.
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I1. I'pak. «AHaTOMUS SHEPrUN»
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I1. I'pak. «AHaTtoMus sHEprun»

KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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