«JleToKCHKAIIMSI OPraHU3MAa, WJIH KAK COXPAHUTH 310POBbE

u ZKM3HBY.

3ﬂpaBCTBYﬁTe, YBaKaCMBIC e,Z[I/IHOMBIHIJIGHHI/IKI/I!

[TbrTasch mo00paTh JUISt ce0st
ONTUMAJIBHYIO CTPATETUIO PA3BUTHSA, 51 MPUIIEN
K BBIBOJLy, YTO HAWOOJBIINE YCHIIUS CIEAyeT
YAEHATH HCCJICIOBAHUIO uH(bOopMaImy,
HEOOXOIMMOM TUTS OCYIIIECTBIICHUS
MPAKTUYECKUX JEUCTBUM, OT KOTOPBIX MOKHO

OTHOCUTEJIBHO OBICTPO TMOJYYUTh OOpPATHYIO

CBSI3b, TEM CaMBIM TIOJIy4asl OMBIT, MpeoOpasyromuii YemoBeka, n6o kak rosopuia H.B.
JleBamoB: «3Hanue Heo0X00UMO, HO 3HAHUE He eCHlb PAGEHCHIEO PA36UMUIO, IMO
uHcmpymenm, 0e3 Komopozo pazeumue heeosmodxcno» [1]. Ilpu sToM He CTOHT
3a0bIBaTh M 00 M3y4YeHUM HHpOpMauuu OoJiee MHMPOKOro mnpoduid, 06€3 KOTOpoi
HEBO3MOXHO CO3MJIaHUE COOCTBEHHOTO MHUPOBO33PEHHS KaK OCHOBBI JJisi OyIyIIMX

nevcTBuid. Kak mmpoko n3BeCTHO, MUPOBO33PEHUE — 3TO OCHOBA BCETO.

B cBa3u ¢ atum mpepnararo Uurartenro pacCMOTPETh aKTYAJIbHYIO HE CETOJHS
npodJieMy JeTOKCUKALINMA U OYUCTKI OpraiuiMa, uoo ceiyac B yCIOBUSIX aKTUBHOTO
npeoOpa3oBaHusl OKpPYKarollel cpeabl, mpou3BoauMoro CucteMoi YnpasiaeHus 3eMiu
(CVY3) kak HUKOTJa BaK€H BOMPOC BHIBOJIA TOKCHHOB W IIJIAKOB U3 OPraHW3Ma, TaKk Kak
MTOMHMO «CTaHJIApPTHOTO Habopay, oOpazyronierocs npu €XKETHEBHOM
JKU3HENICATEIPHOCTH, TMOSBISAIOTCS UIIIAKM OT Pa3pylICHHBIX CTPYKTYp B XOJg€
npeoOpa3oBaHus opraHu3ma. PaccMoTpum: psn mpoOJjieM, BO3HUKAIONMUX —TPHU
3allUIAKOBAHHOCTH OPTaHU3Ma, CUCTEMBI, YYaCTBYIOIIME B MPOLECCE BBIBOIA TOKCMHOB
U 1IJTAKOB C TIO3UIIMN COBpEMEHHON Hayky U HoBBIX 3HaHMIA U KaKUM 00pa3oM Ha 3TU
MPOLIECCHI BO3JACUCTBYIOT TEXHOJIOTUU 0310pPOBJICHUS U pa3BuTusa «CretJD». Bcé, uto 4

pasz0uparo B CTaTbe — 3TO Cyryo0 MO JHUYHBIH B3IJIfA HA PACCMAaTPUBAEMYIO TEMY.



st e «llInaxu — smo moneKyivl, Komopbwvie KiemKa He 8
COCMOSIHUU ~ paACWjenums 6 CUl1y mo2o, Umo UX
COOCMBEHHbIl YPOBEHb MEPHOCMU HEe3HAYUMENbHbIU U
noamomy cozoasaemvle monexyramu JHK u PHK

cmoAue 60JIHbL nepenada MEPHOCMU He 0Kasvledarwni

Kakoe-iubo cyuiecnieeHHoe GJIUAHUE HA ux
cmabunvrocms. Takum 06pa30M, MOKCUHbL OKA3bIBAIOMCS 68 Nia3me U odnee yepes
ﬂuquamulleCKue cocydbz niasma, Hecyujas moKCUHbl, 60CCOCOUHACMCA C OCMAIbHOU
Kpoe6bio. Ilo séenam HACbIWEHHAA WI1aKaAMU KPOBb nonaoaem 6 cep()ue, Komopoe noo

oasnenuem 20HUM 5MYy KPO8b 6 NOUKU, 20€ OHA 0C80D0NCOAemcs Om WIAKo8...» |2,

c.90].

Ecnu knetka HE B COCTOSHMM BBIBECTHM BCE TOKCHUHBI, KOTOpbIE B HeEW
HAKaIlIMBAIOTCS, TO MPOUCXOAUT €€ IMOCTENEHHOE MOP(OJIOTUYECKOE H3MEHEHHE, B
pe3yJibTaTe KOTOPOTO HU3MEHSIOTCA €€ CIOCOOHOCTHU BBINOJHATH (DYHKIIUM, KaK IO
COOCTBEHHOMY KH3HEOOECIEUEHUI0, TaK U MO (YHKUHUAM B HHTEpPECAX BCErO
opraHusma. 31eCh Ha IMOMOIIb OPUXOAIT TexHOJoruu «CBerJI», KOTOphIE yHaIsAIOT
MOP(OJIOTUYECKH U3MEHEHHBIE (0OIBHBIEC) KIETKA U FEHEPUPYIOT 3JOPOBHIE HA YPOBHE

CYIIHOCTH Pa3pylICHHON KJIETKH.

B 3aBucumocT oT MeTabosin3Ma u o0pasa Ku3HU
YEJIOBEKa TOKCHUHBI MOTYT BBIBOJUTHCS W3 OpPraHU3Ma
cpazy, JmbOO MOTyT OBITh  TOJBEPKECHHBIMH
JEIOHUPOBAHUIO  (OPraHW30BAaHHOMY  XPaHEHHUIO).

PaCCMOTpI/IM pa3INYHBIC BapWaHTbl ACTIOHUPOBAHHA

TOKCHHOB:

«lInoxo pacmeopumvsie 8 600e MOAEKYIbl He 0YOYM CKANIUBAMbCS 8 AuM@pe, HO
ObLICMPO  pacmeopamcs 8 JHCUPOBOU MKAHU U Haooreo "zacmpawym”  manm.
Jlumpamuueckas cucmema npedcmasisiem coOol O00HO U3  2NABHBIX  MeCm
0enoHupoBaruss  mMoxkcunos. [lpu  vlpadiceHHoU  SHOO2EHHOU  (pa3eusaroulelics
ecieocmeaue 6HYmMpeHHUX NPUYUH) UHMOKCUKAYUU KOAUYEeCE0 YUPKYIupyrowetl 1umgpol

pe3Ko eo3pacmaem (Npu HEKOMOPBIX BUOAX NAMOJIO2UU - 8 HECKOILKO pas), umo oaem
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803MOdHCHOCb "nepemecmumubca” moKcuHam 6 UMy u, makum oopazom, YMeHbUUmMb
KOHYeHmpayuio 6peoHblx eeujecme 8 Kposu. M3 opeanoé 0enoHuposanus moKCUHbL
MO2ym nocmynams 00pamHoO 8 Kpo8b U 6HOBb CHMUMYIUPOBAMb MEXAHU3MbL

oemoxkcurxayuuy [3].

Cam IIpouecC ACTOKCHUKAIUMU — 3TO, IIPCKAC BCCro IIpoHecCC Hp€O6pa3OBaHI/IH
KUPOPACTBOPHUMBIX TOKCHMHOB B BOAOPACTBOPHMBLIC [IJII YHIPOIICHHA HMX BbIBOJA H3

OopraHu3Ma.

OI[HI/IM N3 OCHOBHBIX MCXAaHH3MOB CaMO3allWMTbBlI OpraHu3Ma  ABJIACTCA
HGfITpEUIHSElHPISI METa00JINIECKUX IMPOAYKTOB M TOKCHHOB H HpGO6p&30BaHI/Ie HX B
PaCTBOPUMBIC U Oe3omacHbIe ITOOOYHEIE IMPOAYKTBI, KOTOPBLIC 3aTCM BbLIBOIAATCH. 9T10T

npoiecc uMmeet 2 ¢pasbl:

1. ®aza 1: depmentsl medernn (uuToxpoMbl P-450 B MHOTrOYHMCIEHHBIX BUIaX, a
TaKXK€ pAd TOPOYMX),  UCHOJB3YIOT KHUCIOPOJ JJsi HM3MEHEHUS CTPYKTYpBI
TOKCUYECKHX COEIMHEHHH, JIEKapCTB MM CTEPOUAHBIX TOPMOHOB. BOJIBIIMHCTBO
TOKCUHOB JIOJDKHO TPOWUTH 4epe3 2 a3y JEeTOKCHUKAIMU, TaK KaK B PE3yJIbTaTe
IpeBpalieHUii B MEpBOM (a3ze OHM CTAHOBATCS elle 0oJjiee peakIMOHHBIMU

qacTHaMu.

2. ®aza 2: emie OoJbllle U3MEHSETCS CTPYKTypa TOKCHHA IMyTEM MPUCOSIUHEHUS K
HEMY BOJIOPACTBOPUMOM MOJEKYJIBI. 3/1€Ch MPOUCXOIUT CBSI3BIBAHUE TOKCUHOB U
uX BbIBeJICHHE. Peakiiuu KOHbBIOTAIMK (CBSI3bIBAHUS) C TIIFOTATUOHOM, TJIMIIMHOM,
TJIFOKYPOHOBOM KHCIIOTOM, PEaKIuu aneTuaupoBaHus u cyibdaranuu. [locne 2
dba3pl  JETOKCHKAIIMM  OpPraHu3M  MOJIydaeT  BO3MOXKHOCTH  YAQJIUTh

TpaHC(HOPMHUPOBAHHBIN MPOAYKT C MOYOM WITH KEITUBIO.

IToMmuMO  BBIBE€ICHHSI TOKCMHOB  4Y€pe3 TMOYKU U
MOCPEJICTBOM KEITYM €CTh UHble myTh. Hampumep, uepes
MOJMBIIIICYHbIE BHAIWHBI BBIXOAUT 50% TOpMOHAJIBHBIX SI/IOB.
Ecim moaMmbieyHble  BIAAWHBI  3aKPBITBI, TO HHUYEr0 HE

BBIXOOUT. Ceiigac JIOJIM  TMMOJIB3YKOTCA  AC300paHTaMH, OT

KOTOPBIX YCJIOBCK HEC IIOTCCT 24 yaca. He nmoterot IIOAMBIIIKH,
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3aTO MOTEIOT JaloHU. Eciiu moAMBIIIKYA 3a0UThI, TO MOTEET BCSI TOBEPXHOCTH Tea. ITO
TOBOPUT O BTOPOW CTEMEHW TMOpaXEHUs W 3arps3HeHus auMdsbl. JIUo momKkHO OBITH
OTHOCHUTEJIBHO CyXO€, TaM ITOTOBBIX K€JIE€3 HE OYEHb MHOTO, & U3-I10J MBILIEK JOJDKHO

T€4b, IOTOMY YTO TaM HAXOAUTCSI MOITHEWUIIINI ITOTOBBIA KOJUIEKTOP.

CIrOHHBIE KENE3bl — MOIIHBIN JETOKCUKAIMOHHBIN OpraH. Uepes CIIoHYy OTXOIUT
710 TIOJ-JIUTpa TOKCHYECKOW MOKpOTHL. Eciu y pebeHka TeyeT citoHa Ha MOAYIIKY, TO
3TO TOBOPHUT, O CEPbE3HOM MOPAKEHUU JUMPATHUECKON CUCTEMbl TOKCMHaMU. Eciu
B3pOCJIBbIA YEJIOBEK MM PEOCHOK BO CHE IMOTEIOT, TO 3TO TOBOPUT O MaTOJOTUU
(pa3zymeercs, 3/€Ch peub HE UIET O KAPKOM IMOMeEIIeHUH). JleTh He MOJKHBI MOTETh
naxe npu temneparype 30C. ¥V HHMX MIOXO pa3BUTa IMOTOBasg cucteMa. Eciu y
MaJICHBKOTO peOeHKa HOUBI0 MOKpas TOJIOBA, 3HAUUT OH O0sieH. Y pebeHKa BCe AOIKHO
YXOJIUTh Y€pe3 MOYKM U KHIICUYHHUK. Y B3POCIOro OOJBIIOE KOJIUYECTBO IIUIAKOB, U

MOT'YT BKIIFOUATbCA ITIOTOBBIC JKCJIC3BI.

Ecau MBI XOTUM MPOYUCTUTH JTUMQY, TO €€
HaJ0 Pa3KIKUTD, YTOOBI CITYCTHUTb,
OJHOBPEMEHHO JOTIOIHSS ee qUCTON
JKUIKOCTRIO. 80% s/10B HAXOAUTCS HE B IICUYCHHU,

IIOYKaxXx, KHIICYHHUKC, a B MCKKII €TOYHOM

! JKHUIKOCTH. Eciam  4eloBek  Xouyer  cels

RNl N
IPOYUCTHUTD, TO ITO HE 3HAYMT, YTO HAJO YUCTHUThH IIEUEHb, MOYKH, KUIICYHHUK (XOTh U
3TO HEMAaJOBaXKHO, HE CTOUT 3a0BIBAaTh, UTO TEpe] TeM, KaK BBIBOAUTH OOJBIIHE TO3BI
BEIIECTB U3 OpPraHu3Ma HY>KHO YIOCTOBEPHUTHCS, YTO BBIICIHTEIbHBIC OPTaHBl Ha 3TO
CHOCOOHBI), BBl IPOCTO OTKPOETE BBIJACTUTEIbHBIC IITIO3bl. A TPOUUCTUTH Ce0sl, 3HAUUT
CIYCTHTb BCIO ATy 3acCelIEHHYIO BOAY, B KOTOPOH >KHMBET IpuOOK, OaKTEepuu, MEPTBbIC
kiaeTku. M mocie Toro, Kkak Bbl €€ MPOMOETE, KIETKU
HOJy4yaT BTOPYIO >KU3Hb. YCKOpPUTH HpOIecC BBIBOJA
MOKET OaHHBIH TpoOlLECC, TaK Kak C pPOCTOM

TEMIIEPATYpbl  IOABMIKHOCTb  TKAHEBOM  KUIKOCTH

YBEIMYMBACTCS, a Takke (¢U3NUecKue Harpy3ku. B

IpOoIECCe BBIBOAA HEOOXOIWMO MUTHh YHCTYIO BOAY H
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MATATHhCSA YUCTBIMHU MPOAYyKTaMH (6e3 xuMukatoB, I MO), oHaKO IPUOPUTET B 3aMEHE
MEKKJIETOUHOM TKaHU — Ha BOJY. 3JE€Ch CHOBAa HEOLIEHUMYIO MOMOIIb OKa3bIBAIOT
TexHoJiorun «CBerJD», MpU MOMOIIM KOTOPBIX MOXKHO CTPYKTYpUpOBaTh BOIYy U
3a/aBaTh mporpammy osnoposieHus. O0 3Tom ykazaHo Bo «Btopoit Ymnpexmaromen
Crparerun» [4] W JOCTAaTOYHO TOAPOOHO OIMKMCAHO BO MHOTHX CTaThiX Ha CalTe
«PHTO» [5], ocobeHHO aeTaabHO cxeMa B3auMOACHCTBHS OIKcaHa B 9ToM craTthe «Kak

ycuiuTh B3auMoerctue ¢ [Iporpammamu «CeetJI» [6]

[Ipoomkum paccMoTpeHrne PYHKIUN KaXXI0i U3 CUCTEM, YYaCTBYIOIIUX B BBIBOJIE
TOKCMHOB W NUIAKOB BCIIOMHUM MEIUIIMHCKYIO TOYKY 3PEHHUS Ha BOIPOC, a TaKKe

PaCCMOTPUM, KaK OHa YBA3BIBACTCA C HoBbiMu 3HaHUSIMMU

- Ilmasma — 3TO JKHIOKAas 9YacCTh KPOBH, B KOTOPOH 5 cocrasmoume

\ 4acTv kpoew (dop-
MEHHbLIE ANemMeHThI)

B3BEIICHBI POPMEHHBIE DJIEMEHTHl  (JICHKOIUTHI, BSPUTPOLMUTHI,
TPOMOOIIMTHI) — BTOpas dYacTh KpoBuU. Ilmazma cocraBisieT
OCHOBY COCIMHUTEIIbHON TKaHU, OOECIEUYMBAET MEXaHUYECKYIO nnaama kposy

HOJICP)KKY KJIETOK M TPAHCIIOPT XUMHUECKUX BeliecTs [7]. P o

IPUTPOLMTHI

[lnazmMa W3 KanmuuIIpOB MPOCAUYMBACTCS B MEXKKJIETOYHOE W TPOMGOUMT

MPOCTPAHCTBO, CMEIIMBAsACh C TKAHEBOM JKUIAKOCTbIO U Hecs

HEOOXOJMMbIC KJIeTKaM BellecTBa. YacTh TKAHEBOW JKHMAKOCTH peadcopoupyercs
o0OpaTHO B KamWUISPhl KPOBH, OCTaBIIAsCA YacTh IMOMafaeT B JuUM(ATUUYECKHE
Kanwuisipel. OOpazoBaBmiasicss JuMmda u3 JTUMQPaTAYECKUX KalUWUISIPOB OTTEKAaeT B
TuM(paTUYECKUE COCYbI, TPOXOIUT Uepe3 JIUMQPATHIECKUE Y3IIbl, TPOTOKU U CTBOJIBI U
BJIMBAETCS B KPOBb B 00JIACTH HUKHUX OTAEINOB IieH. JInmda ABMKETCS 10 Kanujuiapam
U COCyJaM IOJ HAmopoM BHOBb OOpa3oBaBIIEHCSA JUMQBI, a TaKKe B pe3yjbTaTe
COKPAIIICHUS MBIIIEYHBIX JIEMEHTOB B CTEHKAX JIMM(PATHISCKUX COCYAO0B. TOKY MBI
CIIOCOOCTBYIOT COKpATUTENbHAs JIESITEIHbHOCTh CKEJIETHBIX MBIIII MPU JBHKCHUU TeJa
U TIAJKON MYCKYJaTyphl, TBIKEHHE KPOBU 1O BEHAM W OTPHUIIATEIHLHOE JaBJIICHUE,

BO3HHKAIOIICC B pr,Z[HOfI IIOJIOCTH IIPpHU AbIXaHWH.

C KpOBOTOKOM KCEHOOWOTHKHM (LIIUTAKK U

TOKCUHBI) MOMAAa0T B N€YeHb. TaM NpOUCXOAAT JBE



https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%BE%D0%B2%D1%8C
https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%80%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D1%8B_%D0%BA%D1%80%D0%BE%D0%B2%D0%B8
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%82%D0%BA%D0%B0%D0%BD%D1%8C

da3pl JeTOKCHKalMK (CMOTPH BBINIE), a 3aTeM OOE3BPE)KEHHBIE KCEHOOMOTHUKH C
KPOBOTOKOM OTIPABIISIFIOTCS C TIOYKH, TAE€ MPOUCXOIUT HTOTOBBIA OTCEB BEIIECTB,

KOTOPBIC CHlé HOH&I[O65[TC§I OpraHuismy, OCTaJIbHOC BBIBOJUTCS U3 OpraHHU3MaA.

TakoBa TOYKa 3pEHHsI COBPEMEHHOM HayKH. Temepb pacCMOTpHUM, YTO HaM Ha
CErOJHS M3BECTHO O INEPEUYMCICHHBIX CHCTEMAaX OpraHu3Ma ¢ TOYKU 3peHus HoBbIx

3HaHUN;

«Ommemum, ymo 6ce 3mu cucmemvl pabomaiom
MONbKO  NOO  YNpAGNeHueM  Mo3ed, KOmopblil
pacnonazaem 8ceM  He0OXOOUMbIM — OUANAZOHOM
yacmom u ynpasuarowux —@ynxyut. Ommemum
makdice, 4mo 8 omaudue om oOUWenpuHsmol mouku

3PEHUA, cep()ue He Z2O0HAent Hudeco - MOUIHOCNY,

KOmopas uzmepeHna, Heobxoouma 0Jsi cOOCMBEHHOU

pabomul. Kax 0sucaemcsi KoumetiHep 8 KPOBEHOCHOM cocyoe? Bo-nepewvix, on umeem
UHylo popmy, Hedicenu my, KOmopas GUOHA NOO MUKPOCKONOM, K020d KOHMeUHep
0Omopean om cpeovl CyueCmeo8arus U CMeHUl OKMAgy CYUWecmeo8aHUsl 8 HeCKOIbKO

pas.

Ilpeocmasum cebe mpyoKy ¢ HCUOKOCMBIO, BOKpYe mMpPYOKU HAMOMAH
nposod. Ecnu no npoeody nycmume mox, mo dacuokocms (U cooepiicumoe) HA4HYmM
osueamuvcsi. imenHo max u nocmpoena 6csi Kpo8eHOCHAs cucmema. Bvlicokouacmommast
0OMOmKa, pecyiupyemas molbKo MO320M - 3MO NYymu, NO KOMOPbIM U C1edyrom

KOHmeUHepbl ¢ coomeemcemayioujum pyzom» [8].
«/lumghocucmema - nymenpogoosi co ceemogopamu u KOHMPOJLHLIMU MOUKAMU.
«llouku, océnunblil ny3vips - Yexa no NPouU3B0OCMEY COOEPIHCUMO20 KOHMEUHEPOS.
«Kpoeenocunovie cocyovl - nymu nocmasxku epysa.
«Mose - komnviomepuwili yenmp u cucmema, 3aoarowas maxmy [8].

((361./1/167’1’11/{]%, umo makm cepdua 3ao0aémcs MO320M, KOI’I’lOpbllZ noaydsaem somom

maxkm u3 pewémxu ammocghepvl. B pewémry ammocgepvr maxm nocmynaem om
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koanauoepos 3emnu (6 meuenue npumepro 16000 rem maxm = 1.0007") u coenacyemcs
co cmpykmypou obmennvix npoyeccosé 6 opeanaxy [8]. C 2012.12.25 B 01.15
YCTaHOBJIEH TakT KoJsedanmii 1,008", 4TO OTHOCHUTENBHO MPEABIAYIIETO TAaKTa
BBI3BAJI0O YCKOPEHHE MPOTEKAHHUsI MPOIIECCOB Ha IUJIAHETE B IIEJIOM M B OpPraHuU3Me

YCJIOBCKAa B HaCTHOCTH.

«Kaxcoass knemka npu HapyuleHuu  anvbeoo
mpebyem om mo3ea "noonumxu” uau 6vl800 IUUHUX
nomenyuanos. B smom cayuae mose u  gopmupyem
NPAMYI0 a0pecHy0 NOCMABKY UMU NOOKIIOUaem KaHalbl

6616004  TUULHUX nomeHyuanoe». 30ecv  603MOdHCHDL

MOJIbKO 08¢ cumyayuu - aUbO Mo3e 3Haem o mom, 4mo 6
KJlemkKe ecmb HAPYWEHRUA, U Kpome HOpMaJZbHOZZ cxembol,
nooKmo4yaem OONOJHUMENbHbLE pesepeol, aubo ne 3Haem, u moeoa Kiemka Modcem
noayiunito mo, 4mo el He mpe6yemc;l, Uiu U3 Hee U3bIMAIONICA IHCUSHEHHO 6dJiCHble

nomenyuanty [9].

OCHOBBIBAasiCb Ha MEXaHHW3ME [IOCTABKH IIOTCHIIMAIOB B KIETKY, OCMEIIOCH
OPEINON0KNUTh, YTO YAAJCHHE IMOTCHIMAla W3 KIETKH — TakKe IOJHOCTHIO
yIpaBIsieMblil co cTopoHsl Mo3sra npomecc. [TocTaparoch onucars cBO€ BHIECHHE 3TOTO

npoiiecca.

[TIo Mepe mpoTekaHusi OOMEHHBIX MPOLECCOB B KIETKE MPOUCXOJIUT 00pa3oBaHUE
TOKCHHOB. OCTaHaBIMBAaTbCSd HAa 3TOM HE CTaHy, 3TOT BOIPOC JeTajibHO onucaH H.
JleBamoBbIM (KaKk W IIOSBJICHHE TOKCHMHOB B pE3yJbTaTe
KU3ZHEIEATeIbHOCTH  00Je3HeTBOpHBIX Oakrtepuil). Ilpu
NOSIBJICHWM  TOKCMHOB  HW3MEHSAETCA  alb0elno  KIETKU
(pa3HOCTh BETMYMH JHEPreTHUECKUX ITOTEHIHManos). Mosr 2

CUUTBIBACT IIOKA3aTCJIM KJICTKHW U IIPHU ITOBBLIIIICHHUHA anL6ez[0

0  YCTAHOBJEHHOW  BEJIMYMHBI  HHUIUHMPYET  BBIBOJ
M3JIMIIKOB. JTOT mpolecc Takxke pacnucadn H. JleBamoBbeim
[2, c. 90]. Eciiu paccMOTpeTh HUTaKM MOAPOOHEE, TO OKAXKETCS, YTO ITH MOJICKYJIbI

HMCIOT CJIMIIKOM HE3HAUUTCIbHYIKO MCPHOCTb M, YYMTBLIBAs, 4YTO OHHU ObLIH paHec
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J0CTaBIeHBl MO3TrOM B KJIETKY C LEIbIO MOAMUTKH TEJ CYIIIHOCTH Ha JPYTHX YPOBHSX,
TO 3TO 3HAYMT, YTO MOTEHIUAIBI TIOTJIOMIEHBI, OCTAJIOCh JIUIIL TO, YTO YK€ KJIETKa HE
yCBaMBAaeT. DTH OCTATKH, BMECTE C WX MPOTOHHOW YACThIO M BBIBOIATCS M3 KIETKH.
Bosnukaer Bompoc — a Kak MpOUCXOIUT EPEMEICHUE He TTIOTPEOHBIX 00Jiee OpraHu3My
noteHuuanoB (uviakoB)? Jlymaro, ciienyromiasi nuMrara JacT OTBET Ha ATOT BOMIPOC:

r «Maenumublii UMNYIbC, €OUHCMBEHHO NPUBOOAUUIL 8
micro

L =289%915

COCMOAHUE OBUNCEHUSA NT00YI0 UHEPYUOHHYIO CUCTNEM)
9mo - Jub0 HAKONAEHHBI COOCMEEHHbI, AUOO
BHEWHUL, OOCMAMOYHO MOWHBIIL NOMEHYUAL, 4moobl
npusecmu cucmemy 8 cocmostue osudxicenus» [10], To
€CTh MO3r' (POPMHUPYET «KOPUIOP» B BHUAE OOMOTKH

ONpENeNIEHHOW  4YacTOThl, TMapaMeTphl  KOTOPOTO

OpPUEHTHUPOBAHBI HA MEPEMEILEHUE OCTATOYHBIX YACTOT
TOKCUHOB. [lo Mepe MpoXO0XKIEeHHUS TOKCHHOB IO «IIyTEMPOBOJAM M KOHTPOJbHBIM
TOYKaM» JIMM(PATHIECKON CHUCTEMBI MO3T YTHJIM3UPYET ITOCPEACTBOM JUM(OIIUTOB
4acTh KCEHOOMOTHUKOB, a JJIi HEUTpaldu3alldd U BBIBOJA OCTABIIMXCA Na€T IEUYEHU
YIPABJISIFOIIME MarHUTHBIC WMITYJIbChI Ha BBIPAOOTKY HYKHBIX (DEPMEHTOB (CMOTpH
BbIIIC - (pa3bl Jerokcukaruu). Cremyromas muTata Ja€T TMOATBEPKICHHUE STOMY
MPEATNOJIOKEHUIO: «8 YUCTNOM BUOE INeKMPULEeCKUNl NOMEHYUAT OP2AHUZMY HE HYIHCEH -
oMo 50, NOIMOMY HOMEHYUAL O0JceH Ovimb ‘‘ynakoean” 6 HeKulli KOHmelHep,
Komopblil u gopmupyemcst epxteli yacmoio nedenu... Ilpu 100 % cea3u ¢ moseom
Koueeliep  umeem  omHocumenvHo  “‘epyza’ 0,48 %
NOMEHYUANA 2PABUMAYUOHHBIX YACMOm, U MACHUMHbBLU
UMNYIbC, KOMOPBILL He O00JICeH CO8NA0amb C NepeHOCUMbIM

epyzom. Omo oocmuecaemcsa npu  mMpamcmMymayuu - (unu

ynakoeke epysza 6 kommetinep) [11]. danee koHTeliHEep u
[IUTAaKK TIOCTYNAalT B Kamepy cOopku. «Kamepou cobopku 6
KOHmeliHep  s6sdemcs  cepoye, 6epHee, €20  NPABOE
npeocepoue. Imo - c80e20 poda MACHempOH, 20e ¢ MAaKmom npumepuo 1 cex.
npoucxooum ynakoska epyza 6 koumetinep. Ilocie ynaxoexu cboopka nocmynaem 6
Jlegoe npedcepoue u oajiee Hanpasisiemcs no aopecy, ykasantomy na “swuxe”’» [11]. B
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JaHHOM CJIydac€ — B IIOYKH. A Tam IMPOUCXOIUT OIMMCAHHBIN BBIIIE mpouecCc BBIBOAA

TOKCUHOB U3 OpraHu3Ma ¢ MOYOHU.

Tenepp mpennarailo  paccMOTpPETb  HEKOTOpble  (PAKTOPbHI,  [OBCEMECTHO

NPUCYTCTBYIOIIME B HAIIE KU3HHU, KOTOPHIE BBI3BIBAIOT MOBBILIEHHOE 00pa30BaHUE

TOKCHHOB B HALICM OpPraHU3MC.

[locne oTpaBieHHs] OpraHu3Ma TOKCHHAMHU W
[UIakaMu, KOTOpble B  HEro IMOMNajarT U3
OKpYXalUIEd Cpelabl C €70M, BO3IYyXOM U 4Yepes
KOXYy, a TakkKe TeX, KOTOpble o00pa3ylTcs B

OpraHu3Mc BCJICACTBHC OOMEHHBIX mpoueCcCoB M

KU3HCACATCIIbHOCTHU MHUKPOOPTraHU3MOB,
(021 (147102008501 Cpré?»HCI?IHIHM (1)3KTOpOM, IMPpUBOAAINIMM K HMHTOKCHKAIMKM OpraHu3Ma,

asysieTcs crpecc. [locMoTpuM, yTo no 3tomy nosoay numrer H. Jlepamos:

«B cryuae sKCMpemManbHbiX cumyayuil, Kiemxa 00JNCHA UMEMb MAKCUMYM C80€20
nomenyuana Ha obecnedenue 3auUmHbIX QYHKYULl Ha HeKkomopoe 8pems, npeHebpe2as
ecemu ocmanvubiMu. Ilpu smom knemka pabomaem 6 KpumuiecKkom pexcume, 60 8peMs
KOMOpO20 OHA NOJyuaem MaKcumaibHvle nospedxcoenus. Iloepescoenus obycnosnenvi
mem, 4mo Npu KPUMUYECKOM pedicume pabomvl 6 KlemKe CKANIUBAOMCS ULIAKU,
KOmopble Npocmo He YChesaiom HOKUHYMb KAemKy. Mo npoucxooum nomomy, ¥mo
ogudcenUe NIa3Mbl N0 MEXCKIeMOYHOMY NPOCMPAHCMBY BO3HUKAeMm, KAK pe3ylbmam
0CMamoyHo20 KpossaHo2o oasieHus. [1o0 Oeilicmseuem KpogsHo20 0asneHus, niasma
8b10A6IUBAENCS U3 KANUILIAPOS 8 MENHCKAEMOYHOEe NPOCMpancmeo. Tak Kaxk iHcuoKocmy
Hecocumaema, o4epeonds NOpYUs Niamvl NPOCMO BbIHCUMAEM NOCIYRUBULYIO PAHbULe
NIa3My 8nepéo, umo u co30aém OBUICEHUEe NIA3ZMbl 8 MEHCKIeMOYHOM NPOCMPAHCMEE.
Meonenno osudicywascs niazma cooupaemcs 8 IUM@bamuueckux cocyoax u oaiee
6038pawaemcs. 8 KpoBOMOK. 3a0epicKa WIaKo8 GHYMPU KIemKU NPUooum K momy,
Ymo oMU, OYOYUU XUMUYECKU AaKMUBHLIMU Geujecmeamu, HAYuUHaom 6cmynams 6
Xumuyeckue peakyuu ¢ MOJNeKyiamu camol Kiemxu. Imo npueooum K yXyOuileHur u
HapyweHuro SHYMPUKIemounslx npoyeccos. llosmomy, nocie Kaxicoou cmpeccogou

Ha2py3Ku Kiemke HeoOXo0uM 80CCMAHOBUMENbHLIL NEpuood, Nopou  O0B0JILHO
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NPOOONHCUMETIbHBLU, 8 MedeHUe KOMOPo20 KIemKd NOTHOCMbIO UIU NOYMU NOJHOCMbIO
6occmanasiueaemca. Illpu uacmulx cmpeccoevix Hazspy3Kax KlemKa He ycnegaem
goccmaHasIueamspcsi U npoucxooum eé  ovicmpoe paspyuienue. CnocooHocms
CAMOBOCCMAHOBNIEHUS. KIIeMOK Moxcem Obimb 8ecbMa pa3HO0OPA3HOU, KAK Y PA3HbIX
8UO08 MHO2OKIIEMOYHbIX OP2AHUIMO8, MAK U Y PA3HBIX 0CObell 00HO20 U MO20 Jce 8UOA.
Kpome moco, 6 meuenue owcusnu o0OHOU u mou e 0coOU, CnOCOOHOCHb
CAMOBOCCMAHOBNEHUS MEHAEMC S 8 00B0bHO WUPOKUX npeoenax. Knemxu, nonyyusuiue

3HAYUMENbHBLE NOBPENHCOEHUS, NO2UDAOM U NO30Hee 3amMeHsomcst Hosblmu» [2, ¢.91].

YuuteiBas HCKYCCTBCHHO HarHeTaeMyro i g ?
. / ‘ \
CTPECCOBYIO  OOCTAaHOBKY B  MHUPE,  KOTOPAS [ o G\

ycyryousercs OOBEKTUBHBIMU npoueccamu CRETN

npeoOpa3oBaHusl  OKpykaroimie cpeapl, YenmoBek

Keaaem Bam 3ppagns!

3arOHSIETCSI B COCTOSIHUE ITOCTOSIHHOTO CTpecca, INpH
KOTOPOM, KAaK Mbl BBISICHWIM W3 BBIIICNIPUBEAEHHON LHUTAThl, KJIETKH YemoBeka
MOJIBEPratoTCsl YCUJICHHONM WHTOKCUKAIlMU. 37eCh CHOBa Ha IOMOIIb HNPUXOJIAT
texHosiorun «CsetrJD». Kak HEOAHOKPATHO OTMEYANIOCh IMOJIb30BATEISIMA TEXHOJOTUHU
«CsetJl» [12] omHO M3 MEpBBIX U3MEHEHUH — CTAOMIM3AIUSI TICUXUKH, TIPH KOTOPOM
BO3JICMCTBUE CTpECCa HAa OpPraHU3M B 3HAYUTEIBHOM CTENEHU CHMXaercsa. Kcratu
rosops, B marepuanax «PHTO» u HUUN L[YC HeogHOKpaTHO yKa3bIBAJIOCH, YTO KO
BCEM MPOUCXOAAITUM B MUPE IIpoIieccaM CISAYeT OTHOCUTHCS CIIOKOMHO, 0€3 dMOIHH,
C NMOHMMaHHWEM HEHM30€KHOCTH BCETO MPOUCXOMAAIIETO W HE TOJJIaBaThCA BceoOIen
ucrepud. HenuiHe OyaeT HAMOMHUTh U O TSATH COCTABJISIIOIIUX IMOIMOHAJIBLHOTO
paka: «Kpumukoeamw, ocanoeamvcia, CcpaéHueamv, KOHKypupoeamo U

conepnuuamvy, — CtuseH Kosu.

[leperpy3ka opraHu3ma IIaKaMU 4YpeBaTa HE MPOCTO HU3MEHEHHUSIMHU W/WIIA
rHOCNTbI0  OTHENBHBIX KJIETOK, HO W Pa3IMYHBIMH OOJIC3HSMH BCETO OpraHW3Ma.
Hampumep: «/[o obpazosanus "winaka" xnemka umena MAacHUMHBLUL UMNYIbC CEA3U
77.450450. Ilpu  HakonpeHuu  winaKa  HAYAl — YBEIUYUBAMbC — NOMEHYUA
2pasUMayuoHHoU dacmomol Hopmel Kiemku, a mak Kak "wnaxk" He umeem

COOCMBEHHOU Yacmomsl C853U C MO320M, MA2HUMHbBIU UMnyJjibC 0oJicen obecneyumo
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Ho8YI0 KiemKy (co "winaxkom"), nosmomy udem OmMHOCUMENbHBIU POCI MACHUMHOZO0
umnynvca. Ilpedenvnoe 3nauenue - 77.975875. Ilpu nocnedyrowem ysenuvenuu "winaxa"”
KIemKa MeHsiem npaeyio chnupaib (0OKmaea
cnupanu 77.12501250) na nesyw. Ecau makas
K1emKa 0OHAPYHCEHA MO320M, OHA 8bLBOOUMCSL U3
opeanuzma.  Eciu  wmem,  mooicem — Obimb

obpazosana KolOHUSL (Y O0OMOXO035€K HA38aHA

. paKom), mak KAk HU3KO  NOMEHYUAIbHble

CMpPYKmMypbvl "winaxa" coemecmumbl c
npoOOyKmamu HcusHeoessmenvHocmu camoco Mozea. Bom 30eco Komnnexc «CeemJIy»
"pewaem  3adauy”  HedonmyweHus — COBMeCMUMOCMU, MAK  KAK — HANPSAMYIO
83aumooeticmgyem ¢ Moszom u ocywecmensem KOHmMpOaIb MASHUMHBIX UMNYIbCO8. [
6616004 HU3KO HNOMEHYUANbHbIX CMPYKMYp 4Yelo8eK umeem KUUEYHUK U KOHCY.
Iocmaska HU3KO NOMEHYUANbHBIX CMPYKMYpP (Om Kaxcoou Kiemxu) npouzsooumcs

aumehocucmemoil u Kpogenochou cucmemoin» [13, ¢.52].

Ecnu 0OBSACHATH Mpolle, YTO BbIIIEYKa3aHHAS
(dpasa umeeT, ¢ MOEH TOUYKU 3pEHUs, CIETYIOIINN
cMbica:  Krnerka mosmydaer mnMTaHMe OT  MO3ra
IIOCPEACTBOM MEPENAYA UM MArHUTHBIX WMITYJIbCOB.

1 HOPMaJIBHOTO COCTOSIHUSI KJIETKM OIPEICIICHO

KOHKPETHOE€ 3HAQYEHHWE MAarHUTHOTO  MMIIYJIbCA,
MMEIOIIETO KOHKPETHYIO YacTOTy MW MNOTEHIUAN. Tak Kak [IJJaKd HE HWMEKOT
BBICOKOOKTaBHBIX ~ COCTABJISIIONIMX, TO MO3T (DUKCUPYET TOJBKO YBEIWYCHUE
«'PABUTAIITMOHHOM uacrorst ®OPMBI knerxuy». M3-3a OTCYTCTBHS CBSI3U MO3ra
CO IUIAKOM, MO3I JE€JAeT JIOTUYHBIA BBIBOJ, UYTO ATO HE MOCTOPOHHUX CTPYKTYp B
KJIETKE CTAJI0O MHOT0, 3TO KJIETKA Ha4aJla U3MEHATHCA. 1 HauMHAaeTcs poCT MarHUTHOTO
UMITYJIbCa. OTOT NPOLECC MPOAOJDKAETCS M0 MPEAEIbHOIO0 3HAYEHUS MAarHUTHOTO
VMMITYJIbCA, YCTAHOBJIEHHOrO JUISI 3TOM KIETKHA. [Ipu mpeBblllIeHMN MpenebHOTO
sHauenuss KJIETKA MEHSAET IIPABYIO CIIMPAJIb HA JIEBVYIO. JlaBaiite
pazoepémcs, yTo 3T0 3HAYuT. COBpEMEHHbIE Hay4YHBbIC JaHHBIE OMHUCHIBAIOT TOJIBKO

¢uznueckue nsmenenus: monekyisl JIHK, koncTaTupys, 4To «mpouecc npeBpalieHus
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npaBoii crnmpanm B-JIHK B neByro cnupans Z-JIHK mnportekaer, mo-uaumomy, c
COXpaHEHUEM OOIIel CIHUPaTbHOW CTPYKTYPhl U HE CBSI3aH C PACXOXKICHUEM IICTICH.
[lepexon MHAYUHPYETCA pPa3pblBOM HECKOJIBKHX AP OCHOBAHMI, MOCIE YEro I'yaHHWH
"3akperuisieTcss” B CHH-KOH(GOpMAIMH, a JE30KCUIIMTHIUH TOBOPAYMBACTCS KaK IE0€
(mpu TakOM TIOBOPOTE AaHTHU-KOH(OpMAlMA COXpPAaHAETCA). 3aTeM BOJOPOJHBIC
CBSI3M BOCCTAHABJIMBAIOTCS, M OCHOBAaHMA BHOBb OOpPa3ylOT YOTCOH-KPUKOBCKHE
napel (Wang A.H.-J. ea, 1979). D10 03HayaeT, YTO MOJHOTO PACXOXKICHHS ICTeH He
TpedyeTcs, u obnacts B-Z nepexoja nepemernaercs BAOIb COUPAIN B BUIE HEOOIBIIION

netiau» [14]. UtoObl HEe meperpy arb CTaThi0 OCTABIIIO 3TOT MaTepuan UurTaTeno Ha

CaMOCTOATCIIbBHOC U3YUYCHUC.

Jns yriiyOn€HHOro TMOHUMAaHUSA CYTH IPOLECCOB

LS, > T
RS 3 R, s, ~ CHOBa obpatumcst k Tpyay A.M. XateiboBa: «Crnupans
00} o ::i; 4’:5 § ﬁf:-fa;f::°'~ 5
g% al J[HK - oeotinas (ne6o u npaeo), 4mo 8 MOYHOCHU
JFoBR O
WIS AP coomeemcmeayem npunyuny gopmuposanusi Cucmemol
G T
Goanine ] 1Y Sk ;z,p«‘j{ C6853U, NOCMPOEHHOU HA NPOCMbIX uuciax - 0azosoe
i p-¢'90 o ofo-0 8% o
Adenine §  \F aeisg el 855
Tomine ] 505 1S 500 npocmoe 4Hucio - 2mo exooawee (J1eB0CHUPATIbHOE),
p— . pel ] ‘e.l 0% ot ,gaz
Cytosine & 8% o0 & i o0 _
TR CMeJCHOe  Npocmoe  YUCIO npasocnupanbHoe,
. -phosphor  IPEOHAZHAUEHO ol 8blOpoca ompabomarHoll
Wz o - oxygen
Y e - nitrogen
V. ox “iaen . UHGpOpMayuu u omcesa He HyHCHuIX nocmynienuil. Ecnu

Ovla Obl Mmosbko 00Ha cnupans, JJHK npespamunoce Ovl 6 ckiad emopcwipbsiy. [15].

Kakoit u3 storo cnemyer BbiBoA? Ilpum pocTe MarHMTHOIO MMITYJIbCA CBBILIE
MakcUMyMa I@paBasi CHHPaJb MeHsieTc Ha JeBYI, BeIb IIpaBas CHOUPaJb
npeaHa3HavyeHa i BbIOpoca oTpaboTaHHOW MH(pOpPMAIIMK, a MOTEHLHANA KIETKE YXKe
HepocTaToyHo. [Ipu 3TOM BBIOpOC MH(OpMaMKM HE TPOU3BOAMTCS, TaK KaK CIIHPAIb
U3MeHuIach. TakuM o0pa3oM, cHUCTEMa B IIEJIOM MEPEXOAUT Ha PEXHUM TOJBKO
notpebnenus. Eciin Mo3r o0HapyXKMBaeT Takylo KJIETKY, OH BHIBOJUT €€ U3 OpraHu3Ma.
OpHako cienyeT MOMHUTH, 4TO MO3r MMEeT WHTErpaibHbI KOPUIOp Ui BBIBOJAA
50000 x7neToK B COJIHEYHbIE CYTKH, W TPU MPEBBIINICHUU STOTO 3HAYEHUS MEHEE
«BpEIHBIC» KIETKH MOTYYarOT BPEMEHHYIO CBSI3b ¢ MO3roM 110 MarHUTHOMY UMITYJIBCY,

a OCTaJIbHBIE OTKIIOYaroTCsa. B 9TOM 3akiroueHa cjaa00CTh CHCTEMBI BbIBOJA, TAK KaK
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OCTaBJICHHbIE KJIETKM BCE PABHO JOJKHBI OBITH BBIBEJEHBI, & Ha CICAYIOLUIUE CYTKU
MHTErPAJIbHBIN KOPUIOp HE M3MEHWICS — OH no-npexHemy coctasisier 50000 kieTok.
A «cHmxkenue mokazarens ¢ 50000 mo 45 mpUBOAUT K HEOTPAHUUYEHHOMY POCTY
«BPEMEHHO CBSI3aHHBIX KIJIETOK», KoTopble U Ha3BaHbl «PAK». Kommiekc CeetJl, mpu
MOCTOSIHHOM «CKaHMPOBAHUMW» BCETO TEJa YEJIOBEKa (Ha KIETOYHOM YPOBHE) a TakK Ke,
BO B3aMMOJIEUCTBUU C MO3roM, «CHUMAeT» BCE HETaTUBHBIE MOMEHTBI, JIJIs1 TOT'O, YTOObI
Mo3r caMOCTOATENBHO CHPABIBUICA C  BBIIICONHMCAHHOW  3aJlayeil. Otum

OCYILIECTBIICTCS «HEIOMYIIICHUE MOSIBIICHUS «PAaKOBBIX 00pazoBanuii» [13, ¢.232].

IlepBu4HOM NPUYMHON O00pPa30BaHUSL PaKa MOMKeT
ObITb He TOJBKO 00pa30BaHHE YPe3MEPHOro KOJIMYECTBA
IJIAKAa B KJIETKe, HO U pa3pylieHre HeMHePIHOHHON YacTH
KJIeTKM.  «[Ipuuuna  paka—paspyuwieHue  HOPMATbHLIX
CMPYKmMyp KIemox opeanusma Ha yposue cywnocmuy [16,
c.261], «Paspywenue cmpykmyp 300p06blX KIeMOK HA
ACMPAbHBIX, MEHMATbHBIX NIAHAX MOMCEM 803HUKHYMb U NPU

CUIbHbIX  OMOYUOHANbHLIX  Ccmpeccax, uawe e6ceco —

OMpUYAMENbHLIX, KO020d 3anoJHeHue AacmpaibHo20 med
HOMOKAMU IHep2uU npesvluiaenm OONYCMUMbIL KPUMUYECKUL
ypoeenb Hacpy3ku acmpanviozo mena. Cmpykmypvl acmpanbHO20 mead HAYUHAIOM
PaAspyuamscs 8 nepeylo ouepedb 8 Hauboee Ciadblx Mecmax, Ymo 6 KOHeUHOM Umoze u
npusooUm K NOSIGIEHUIO paKkosulx Kiemok» [16, ¢.261]. Takxke NpUYMHON pa3pyIICHUs
HEUHEPIIMOHHOM YacTH KJIETKH MOXET ObITb M BHEAPEHHE acTpajbHBIX Mapa3uToB,

neranbHo onucannoe H. JlesamoseiM [16, ¢.254].

Hapsany ¢ yxe  omnucanHeIMH  (akTopaMu
CEpbE3HEUIINE W3MEHEHUS B  KJIETKE  BBI3BIBAIOT
HeOaronpusiTHas JKOJIOTUYECKas 00CTaHOBKa,

QJICKTPOMAIrHUTHOC BOBHeﬁCTBHe, HOHHU3UPYIOIICC

U3JIy4YCHHUE W3 Pa3IMYHBIX HCTOYHUKOB (cMmotpu [27]),
koHcepBaHThl U I'MO. Cremenb MOpP(}OIOrHYECKOrO HM3MEHEHHUS KIIETKH CEroHs

HACTOJIbKO CYHICCTBCHHAA, YTO TPYIIbI B MOT'HJIaX HC pas3jiararoTcia, B MHTCPHETS MOXKHO
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HaliTH Hemasio uHpopMmaiuu Ha 3Ty Temy [17]. Takue mopdorornuecku M3MeHEHHBIC
KJIETKM HE TOJIbKO KUBYT HAMHOTO MEHBIIIE, HO U MPUBOJAT K TOMY, 4TO CyYIIHOCTb
YEJIOBEKA HE MOKET OTHEIIUTHCS OT TEJa U BEPHYTHCA HAa COOTBETCTBYIOIINM €€ YPOBHIO
pPa3BUTHS TUIAHETAPHBIN YPOBEHB, Ma0BI MPOJOJDKUTH CBOE PAa3BUTHE B CICAYIONIEM
BOIUIOIICHUHU, TaK KaK TEJO HE pa3jiaraercsi, U CTPYKTYpbl CYIIHOCTH OCTarOTCS
MpUBSI3aHHBIMU K HeMy. Kak cneactBue ocrtanaBinuBaercs pasurre CymnHoct. ['MO,
MOMHMO YKa3aHHOTO, BPEJAHO €€ U CUJILHEUIIIUM CHUKEHUEM UMMYHUTETA U MOoTepei
PENpOlyKTUBHOM CITIOCOOHOCTH, a TaKK€ HAHOCST OTPOMHBINA BpEJ OKPYXKaIOIeh cpejie.
Ha sTom caiite Bel MoXeTe HaWTH MCUEPIBIBAIOINIYIO MH(DOPMAIKIO 110 TpoOIeMaTHKe

MO [18].

B pane CTpaH IIPOBOIUIINCH
JKCIIEPUMEHTHI c LIEJIBIO BBISICHUTD
IIOCJIEACTBUS BO3JIEUCTBUSA

QJICKTPOMArouTHOIO M3JIy4YCHHA HA OPraHU3M.
B HJaCTHOCTH, IIPOBOANIIOCH MHOXXCCTBO

OKCIICPUMCHTOB 110 BOSI[GI\/’ICTBI/IIO MOOMJILHOTO

tenedoHa. B pesynapTaTe OBIIO BBISICHEHO, YTO
MOTYT BO3HHKHYTh CaMbI€ pa3HbIC MOCIEACTBUS, TAKUE KaK: TOJIOBHAs OOJb, yCTAIOCTh,
U3MCHEHUST OMODJICKTPUUECKOW aKTMBHOCTH MO3Tra W JaKe 3JI0KAYeCTBEHHAs OITyXOJb
mo3ra. Ha sty temy Takxke oueHb MHOTO mH(popmarmu, Hanpumep [19]. B kauectBe
PEKOMEHJIAIIM MOXHO OTMETHUTh, YTO BO3JIEHCTBUE MOOWJIBHOTO TelepOoHa MOKHO
CYIIECTBEHHO COKPAaTUTh NYTEM YBEIWYCHUS PACCTOSHHS MEXIy TerneoHoM U
nosib3oBatesieM. [Ipu ucnonb3oBanuu TenedoHa B 00J1aCTH YBEPEHHOTO MTPUEMA TaKkKe
YMEHBIIAETCSl BO3JEHCTBHE, TaK KaK MO3BOJSET TeleOHy mepenaBarh curHai ¢ 0olee
HU3KOM MOIIHOCTBIO. 3/IeCh TaKke TeXHOJNOruu «CBeTJI» OKa3bhIBaIOT CYIIECTBEHHYIO
MOAJCPKKY TMOJB30BAaTEN0, a4 HMMEHHO: 3alllUIIaeT OT BO3JCUCTBUS HETaTHUBHBIX
(hakTOpOB OKpY:KalolIeH cpebl, SHEProuHGOPMAIMOHHBIX BIMSHUA W U3ITy4CHUU
IEKTPOTEXHUYECKUX MPUOOPOB. JlocTuraercst 3To 3a CY€T 4ETKOrO0 KOHTPOJIS YacTOT
CymHoctT M (U3MYECKH IUIOTHOTO TeNa, aKTUBHOW HEWTpalM3allud W3JIy4eHUN

MOCPEAICTBOM  BO3ACHUCTBHS TeHEpaTopa Ha OKpYXKalollee MPOCTPAHCTBO U
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BOCCTAHOBJICHHSI TICU-TIONS YesioBeKa (ICH-000JI0ukH, moapooHee [2, ¢.68]), koTopoe

TOXKC MPCIIATCTBYCT BbINICYKA3aHHBIM BOBﬂeﬁCTBHﬂM.

Henp3st He OTMETUTH POJIb TPABUIBHOTO NUTaHUS. [IUTasCh YNCTHIMU IPOYKTaMU
U YIoTpeOIisis YHCTYIO BOAY, YEIOBEK MUHUMHU3HUPYET pUCKU. OJHAKO B COBPEMEHHBIX
YCIOBUSIX HAWTH YHUCTHIE MNPOAYKTHI M BOAY HENPOCTO. 3IECh HA BBIPYYKY CHOBaA
npuxodsaT TexHonoruu «CeerJl». C uX NOMOLIBI0 MOXKHO OYMILATH MPOAYKTHI U BOJY,
BOCCTaHABIIMBATh CTPYKTYPY BOJIbI, HACHIIIATH MUY U BOAY YaCTOTaMH, MOTPEOHBIMU
KOHKPETHOMY 4enoBeKy. Kak 3To gemaeTcss MOXHO MNpPOYECTh B MHOTOYHMCIEHHBIX

CTaThsIX M OT3BIBAX IoJIb3oBarelieii mporpamm «CeetJI», Hampumep [20].

B nerctBe MHe uacto roBopwiH (U
MHOTJa TPOJIOKAIOT TOBOPUTH MO CEH
JIeHb), YTO BO BpEeMS €Ibl HENb3d HU
YUTaTh, HU CMOTPETh TEJIEBU30pP, HO MHE
HHUKTO HE€ MOT JaTh OTBET — Io4YeMy?

I/ICCTapI/I CymcCTBYCT 9TO IIpaBUIIO.

«K020a eutb - 00J12icHA OblMb CROKOIUIHAA,
2apMOHUYHAA, He 0ep2aHas 00CmanoéKa». A TPOUCXOAUT CIEAYIOIIEE: €CIH Yy
YenoBeka Kyda BOIIPOCOB B TOJIOBE, OH AEPracTcs, CO3HAHUE MEPETPYHKEHO, TO OH
HUKOT/IAa HE MOJYYUT XOPOIIETO, MOJTHOUEHHOTO TiepeBapuBanusa nuuy. [loatomy ecthb
HEOOXOJMMO HE CIiellla, CIMOKOWHO, HACHaXAasCh >KU3HbIO, HE YWUTasg, HE CMOTpPS
TeJIEBU30p. MHOTUMU TICUXOJIOTAMU OTMEYAETCS, YTO 3a4acTyl0 CTPECCOBAsl HArpyskKa
JUISL CMOTPSINETO ¥ CIIYIIAIONIEro HETaTUBHYI HWH(OpMAIUI0 YeloBeKa Tropasio
BpeJIHEee, YeM JJI1 HEMOCPEACTBEHHOTO y4acTHHUKA COOBITUH. [Tlo3TOMY BO BpeMs efbl
yBJEKaThCA TOTJIONIEHHEeM UWH(opManuu He cieayer. Jlydine Bcero ecth MO
CIIOKOMHYI0  HEXHYIO  My3bIky. Jlmsg  momHoneHHoro  GyHKIIMOHUPOBAHUS
MODKETyIoUHast JKene3a Tpedyer crokoicTtBuss co crtoponHbl IHHC wu wmaneiimue
W3MEHEHUSI COCTOSIHUS B ITOJDKEITYJAOYHOM JKeJie3€ MOJ BIUSHHEM CTPECCA TOPMO3ST
cunte3 (epMeHTOB. CTOUT THUIMOTANTAMYCY BO3MYTHTBHCS - cpasy HUAET MENTHIHBIN
JUOEPUHOBBIN TMOTOK, KOTOPBIM BO3JEHCTBYET Ha TMEPEAHION JI0II0 TUnodusa,

CTUMYJIHPYsS. BbIPAOOTKY TPOMHBIX TOPMOHOB. TpOmHBIE TOPMOHBI BO30YXAAIOT
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IMIUTOBUJIHYIO >Kele3y, NMPU 3TOM Yy UIMTOBUIHOM >Kele3bl HAuWHAeTCS CMEIIEeHUE
aKTUBHOCTHU BbIpaOOTKH W BbIOpoca ropmoHoB T3 m T4 (B cropony T3 kak Oonee
aKTUBHOTO) M 3TO MEHSAET COOTHOIIEHHE (EPMEHTOB B IO/KEIYIOYHOM >Kene3e |
IPOYMX OpraHax BHYTPEHHEH CEeKpeIHH, YTO KaK CJIE/ICTBUE BHI3bIBACT HEKAUECTBEHHOE
nepeBapruBaHue U YCBOCHUE MUIIHU (CO BCEMH BBITEKAIOIIMMU MOCIEACTBUSIMHU ), & TAKXKE
OTJIOKEHHUS MOJKOKHOTO >KHMpa BCIEACTBUE HEKAYeCTBEHHOW MepepabOTKH MUIIEBBIX
xupoB. I B pe3ynbTare, BMECTO TOTO, YTOOBI MOJY4aTh >KUPBI Ui BOCCTAHOBIICHUS
MeMOpaH, 4acTb xKHupa UAET Ha popMHUpoBaHUE 3anacoB. [Ipu mporpeccupoBaHUU ITOTO
mpoliecca BO3pacTaeT Harpy3ka Ha IE4YeHb B IUIAHE OYHMCTKHA KPOBU OT >KUPOB H
CUHTETUYECKON JEATENbHOCTH. A €ClTi HAauYWHAETCS MEpPEepOoKIIeHUE KIETOK NMEYECHU B
XKHUPOBYIO TKaHb, TO 3(P(PEKTUBHOCTh €€ pabOThl CHUKAETCSA U OHA YXKE HE B COCTOSTHUU
nepepabaTbIiBaTh KUPOBBIE MOJIEKYJBI B TTOJTHOM O0OBEME, UTO MPUBOJIUT K TOMY, UYTO
MO’KHO BECh JIEHb HUYETO HE €CTh, a KUP KOIUTCS «Kak Obl U3 BO3Ayxa». 1o ecTh B

KHUPOBYIO TKaHb Ha4YuWHAIOT IICPCBOAUTHCA

e
AIIEMEHTHI, KOTOPBIE MPOAYIIUPYET CaM OPTaHU3M.

.
Bor mouemy Jltogu OT cTpecca TMOJHEIOT U HE
TepsitoT Bec [21]. [TapaiiieibHO ONMMCAHHBIM BBIIIC
mporeccaM, BO BpeMs CTpecca BO3pacTaroT
sHepro3aTpaThl Mo3ra (00jee aKTUBHO HIYT ITUKII
Kpebca u oxuciurenbHoe (ochopuvipoBanue), cleaoBaTeIbHO, NOTPEOHOCTH B
TJIFOKO3€ PE3KO BBIPACTAET, MOITOMY pe3de HaAuMHAET padoTaTh MHCYJSPHBIM YYaCTOK.
UYacTpie cTpecchl MPUBOAAT K JAETpaJallMil WHCYJISPHOTO YYacTKa IMOKETyI0YHOM
JKeJe3bl, 1 BO3HUKACT aronTo3. A KOTJa WHCYJIMHA MHOTO OH SIBJISIETCS OJIOKAaTOPOM,
TOPMO3SIIIAM TIEPEPa0OTKY XOJIECTEPUHA M XOJECTEPUHOBBIX MPOU3BOIHBIX B MEUEHHU.
W moxyneTs mpHW cTpecce MPaKTHUEeCKH HEBO3MOXHO. I[Ipexne dem XyaeThb HYKHO

BBIUTHU U3 CTPCCCOBOro COCTOAHMUA. ITocne HCTOIICHUA MHCYJISIPHOTO YHACTKAa BO3BHUKACT

nuader.

CTouT OTMETHUTH, UTO B pe3yjIbTaTe HEJOCTATOYHOU BHIPAOOTKH (HEPMEHTOB, WIJIH
MpPOCTO WX OTCYTCTBHsSI (KaKk CJEICTBHE WCKOKEHUS TPABWIBHOW  pabOTHI

CUHTE3UPYIOIINX 3TH (EPMEHTHI OPTaHOB) BOSHUKAET MUIIEBAsI aJIJIEPTUl.
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3aech A XO04y HAllOMHUTh YHUTATENI0, YTO
W3JI0KCHHAs BBINMIE WH(OPMAIUS OMKMCHIBAET TOJBKO
B3aUMOJICHCTBHS (DU3MUYECKU TUIOTHOM MaTepuu (B BHIIE
OpPraHoOB, TOPMOHOB W Tipoyero). JLius MOHUMaHWMS

UCTUHHOM  KapTUHBI  MPOLIECCOB  HEOOXOAUMO

YUUTBHIBaTh, YTO (PEPMEHTHI, TOPMOHBI M JpYyrue
CIIO)KHBIE MOJIEKYJIbI, YYacTBYIOIIME B OOMEHE BEIIECTB, KOTOPbIE MBI MOXKEM
Ha0JII0aTh — 3TO «KOHTEHHEpPa», IpeJHA3HAYCHHbIE JIsl B3aUMOJECHCTBUS C LIEJIEBBIMU
CTPYKTypaMu, JUIsl KOTOPBIX NpEAHA3HAUYEHbI AJIEKTPUUYECKUE IMOTEHIMAIBl 33aJaHHOU
IPABUTALMOHHOM YacCTOThl, KOTOPbIE «YyNAKOBAaHb» B 3TU KOHTEHepbl. MMeHHO
nepesayda MoTEHIMAIOB SBISETCS MEPBOIPUYMHON CHHTE3a TOTO MJIM MHOTO TOPMOHA,
(dbepMeHTa WM UHOU CJI0KHOM MOJIeKyJibl. [lo3ToMy, cTporo roBopsi, UMeeT MecTo ObITh
HE CTOJIbKO OOMEH BeIEeCTB (3TO JHUIIb BUAMMAS YacCTh), CKOJIBKO CTPOTO aJpecHas
JIOCTaBKa TIPABUTALMOHHBIX YacTOT M JJIEKTPUUYECKUX IOTEHIIMAJIOB, CHAOKEHHBIX
COMPOBOXKIAIOIMIMM MAarHUTHBIM HMITYJIbCOM, C TMOCIEAYIOEH YTUIM3alUel Win
JaJbHEUIINM MPUMEHEHUEM MPOAYKTOB oOMeHa. [l MOATBEpXk ACHHUS HANMCAHHOIO
npuBOXKY nurary u3 tpyaa A.M. XareiooBa: «Cmbicn cunmesa caxapa Onsi KIemox -
9Mo  opmuposanue INEKMPUUECcKo20 NOMEHYUAla 3a0aHHOU 2PAGUMAYUOHHOU
yacmomol U CO30aHUe OOCMAMOYHO CLONCHOU CMPYKMYpbl O NOcaedyroulell
mpancmymayuy ¢ O10KaMuy, CYnepnoupyiowuMy noay4eHHull nomenyuai. ITun
CMpPYKmMypobl ONpeoeneH COCMOAHUEM amoMO8, MUNOM Op2aHU3ayuu U mMunom
coomeemcmeusi koncmaumam Conneunou cucmemoly [22]. bonee noapo6Ho UuraTensb
MOKET 03HAKOMHUTBCSI HEMOCPEACTBEHHO B MEPBOUCTOYHHUKE, TaM JIaHO MOJpoOHenIIee

OIIMCAaHHUC IIponccca.

Taxke a1 o4yeHb 3aHATHIX JIOJAEU
€CTh eIé MyTh JjIsl Habopa JUITHETO Beca.
[Ipy sroM  yTpoMm  3aBTpak  JHOO
OTCYTCTBYET, JIMOO YUCTO CHMBOJIMYCCKHMA
(mommute KO(eE, CHECTH IICUEHBE «HA

XOdy»), BeChb JeHb Ha uYae, kode W
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OyJ0UYKax C MEYEHbEM, a BEUEPOM — «OTPBIB IO MOJTHOU mporpammey. JIroasM ¢ Takum
PEKUMOM TMHTAHUS CIEAYET Y4€CTh, UTO MX OPraHW3M, TOJydas HOPMAIbHYIO MHIILY
JUIIb BEYEPOM, CTapaeTcsi 3amactv 10 95% Bcero mMTatresbHOro Marepuaia, YTOObI
UCIIpaBHO (YHKIIMOHUPOBATH 3aBTpa. Ecim mutanme 3 pasa B JeHb, TO YCBAaWBAThCS
Oyner npubnuzutenabHo 62-67%. Eciu nutatbest 5-6 pa3 B J€Hb, TO 3TO MO3BOJISET
MOCTENEHHO 3aHWXaTh MacCy W IUIAHOMEPHO XYAETh, TaK KaK OpPraHU3My YK€ He
NPUXOAUTCS  CTaOWIM3UpOBaTh (OTKJIAABIBATh HAa HEOJArompusTHBIE BpEMEHA)
MOCTYMAIONIYI0 B HEro MUTaTedbHyl0 Maccy. Eciu Mo3r OyneT HaxoauThecsi B
CTPECCOBOM COCTOSIHUM OT HEPaBHOMEPHOCTH IMHUTaHUS, TO OH IOCTOSHHO OyJeT
JEWCTBOBATh IO OJIHOMY M TOMY € alIrOpUTMY — TJIFOKO3Y pPacxoJloBaTh, OEIKU
pacxoJIoBaTh, KUP TOPMO3UTh. [loTOMy, 4TO B OpraHus3Me >KUpbl UCIOJIb3YIOTCS HE B

OJIHOM, a B JIByX IUIaHaX — CTPOUTEIIbHBIA MaTepual (1711 MEMOpaH) U SIHEPTETUUECKUM.

BriBogbl nenats Bam.

Jnsg  mroped  yMCTBEHHOTO Tpyla «HE
00pEMEHSIOIIIMIN) ceost buznuecKkuMu
Harpy3kaMu CcJeAyeT IIOMHUTh, 4YTO U3-3a
HEJOTPY3KH MBIIII OPTaHU3M IOIy9daeT CTpPecC.

OTCYTCTBI/IC JOCTAaTOYHOI'O KOJIM4YCCTBa

bu3nuecKux Harpy3oK IPUBOJIUT K
o0pa30BaHMIO KHMpa BCJIEACTBHE TOTO, YTO MOCTYMHAIOIIME€ B OPraHWU3M YIJIEBOJIbI HE
«CKUTAIOTCS», a 3amacatoTcss nyTéM oOpa3oBanus »xupa. Kpome Toro, wusz-za
3aMEJIEHHOTO (OTHOCHUTEIIbHO aKTMBHOIO COCTOSIHMSI OpraHuM3ma) KpOoBOOOpalieHHs
KJIETKU XYK€ CHa0KalTCsl KUCIOPOJIOM U aKTUBHOCTH JIBMKEHUS TUM(Bl MUHUMAJIbHA,
4yTO, Kak BbI yXe NoHMMaeTe, MPUBOJUT K 3aMEMJIEHUIO €CTECTBEHHOIO Mpolecca

OYHIIICHUA OpraHu3Ma OT TOKCHUHOB.

[To moBoly BereTapuaHcTBa: eCTh HA/I0
BC¢, MBI He pacrenusi. PacteHus Ham He
MOTYT O0ecrneuuTh BCE, 4TO HEO0OXOIUMO
JUIsL  KUBOTHOM  QopMmbl.  Maneiiee

YHICMJICHUC B OanaHce MMOCTYyIaroIux




BEUIECTB C MuUIEH (yryieBoAbl, OENKH, >KMpbI, MUIIA PACTUTEIBHOTO U KUBOTHOIO
MPOUCXOXKICHNS) TPUBOAUT K OOJE3HSIM, KOTOpBIE B MEPBYIO OUYEPEb MPOSBISIOTCS

KaK IICUXOCOMAaTHYCCKHC.

Xouercsl cka3aTh HECKOJBKO CJIOB M JUIS JIIOOUTEIeH UCKII0YaTh XOJIECTEPUH U3
CBOETO pauuoHa. XOJECTepUH CKperisieT paboTy KMpoB oMera 3 u omera 6 B
KJIETOYHBIX MeMOpaHax JI0OOro THUIA, TO €CTh JIOJAW, BBICTyHAIOIIUE IPOTUB
XojecTepuHa — camoyOuiinel. Pa3symeercs, peub HIAET O pa3yMHBIX KOJIMYECTBAX, a
TaK)Ke CIEAYEeT YUYUThIBaTh MOJBUKHOCTb 00pa3a *HU3HU (IIpU MaJIOIIOJBUKHOM 00pase
YKU3HH, KOTJ]Ja THTEHCUBHOCTh OOMEHA BEIIECTB CHUKEHA, (OKUPEHUE, aTEPOCKIIEPO3, U
psaa Apyrux 3a0osieBaHM) M30BITOYHOE YNOTPEOJICHUE XOJECTEpUHA M HACBHIILIEHHBIX
KUPHBIX KUCIOT YCYTyOJIIeT HapyIIEHHbIH OOMEH BEIIECTB). XOJECTEPUH ONPEAEIISAET
BSI3KOCTh MeMOpaHbl JII0OOM KieTku. Hampumep, eciu HET XxojiecTepyHa B
KapauoMeonuTax (KJIETKH cepAlia), TO CEpAlle C MOMEHTa Ha MOMEHT «BCTaHET),
MOTOMY YTO HET FeHepalyy 3JIEKTPUYECKUX CUTHAJIIOB U NEPEladyd ¢ OJHOM KJIETKU Ha
npyryro. COOTBETCTBEHHO, JJI1 HEHPOHOB MO3ra XOJIECTEPUH UIPAET YABOCHHYIO POJIb.
Opranusm KaxJble CyTKH CHHTE3UPYET ce0e XOJIECTEPUH B KOJIMYECTBE OKOJIO 2 TPaMM
B cyTku. JKKT maér ot 0,15 no 0,3 rpamma B cyTku. Eciin 4enoBek HAUMHAET CaAUThCS
Ha 0e3 JKUpPOBYIO JHETy, TO II€YeHb HauuWHaeT (opcupoBaTh MPOU3BOICTBO
X0JIECTEpUHA MPHUOJIM3UTENBHO 10 4 rpaMM B CYTKH. Takke clielyeT NOMHHUTh, YTO
XOJIECTEPUH B YAaCTHOCTUM — 3TO HAIIM I0JOBBIE TOPMOHBI. HeT ero - HeT moJIoBBIX

ropMoHOB. BeiBoibI 32 Bamu.

B 1nienoMm ke Hy’>KHO Bcerjia MoHMMaTh: 3aX0TeI0Ch 4ero-To — eimb! Yem cuibHee
J1000€ MCKYCCTBEHHOE CMEIIEHHE B CTOPOHY 3alpeToB — TeM Oimxe cMmepTh. EcTh
MOXHO BCET0, €CJI X04YEeTCs, HO MOHEMHOTY. Eciii Bpauu 3ampemniatot 4ro-1ubo ecTh, a
Bawm ouens xouercst —- HEMHOI'O moxuo. Ciymalite cBoil opranusm, oH Bam He Bpar,
OH MOJCKaXXET Kak mpaBuibHO. M moHuManTte npu 3ToM, 4to BEI siBiIsieTeCh TEM, YTO

Br1 CAUTC. Co Bcemu BBITCKAIOIIMMMU ITOCJICACTBUAMM.
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ITpu >TOM HENB3d HE YNOMSHYTh, UTO o p—

PHC, MaKapOHbl

HECMOTpPSI Ha IMOJCKa3KH OpPraHu3Ma, €cCThb m l
COYETaHMUS MPOAYKTOB NUTAHUSA, KOTOPBIE |
IPU COBMECTHOM YIOTPEOJICHUU JIUIIAIOT (
OpraHu3m HEO0OXOIUMBIX JUISL
JKU3HENCATEIIbHOCTH CWJI, TakK KakK HX

COUYCTAHUEC HE TMO3BOISIET MAKCHUMAJIIBHO siua, Godossie : RENCERE NPayTY
€713 ¥ HaNWUTKM C BbICOKMM
COAGPXAHWEM XMPOB U Caxapa

3¢ PeKkTUBHO HU3BJEKaTh BCE IMOTPEOHBIC

nuTaTelbHble BellecTBa. KoHIENIUs NpaBUIBHOTO COYETAaHUSI MPOIYKTOB TpeOyeT
MOHUMAaHUS OWMOXMMHYECKHX TMPOIECCOB MHINCBAPCHUS] W TMpeaycMaTpUBacT JBa
OCHOBHBIX TpaBmwia. Bo-mepBbix, Ooraras mpoTeMHAMU MHIA TPEOYeT KHUCIOTHOM
CpEeIbI IS TTOJTHOTO pacIieIuieHus. Bo-BTOPBIX, yIiieBoabI — caxap, PpyKThI, Kpaxmai —
pacuIeIUISIIOTCS. B MICJNIOYHOW cpene. HempaBunbHOoe codeTraHne W ynorpedliieHue
MPOJYKTOB MPUBOAUT K TOMY, YTO BBIpaOaThIBAEMbIC MHIIEBAPUTEIBHON CHUCTEMOMN
SH3UMBI ((hepMeHTBI) HE CHocOOHBI (QyHKIMOHMPOBATH 3(pdekTuBHO. HemnosHoe
pacuieruieHue W TepeBapyUBaHUE TNUIIM MPUBOAUT KO MHOXKECTBY NIpoOJieM ¢
MUIIEBAPUTEIIPHON CUCTEMON — HadWHas OT oOpa30BaHUS Ta3oB W OO B JKUBOTE U
3aKaH4YMBas JCPUIIMTOM THUTATCIbHBIX BemecTB. Crenuduka OHOXUMUYCCKUX
MPOIIECCOB, OTBETCTBEHHBIX 3a TMPAaBWILHOE U TIOJIHOE TepeBapUBaHUEC IIHIIH,
JOCTaTOYHO TpocTa. Tak, K IpuMepy, NpH YINOTPeOJEHWH B THILY OJHOBPEMEHHO
(GPYKTOB M MPOTEMHOB MHUILEBAPUTEIbHASL CHCTEMa BhIpabaThIBAET Cpa3y U KUCIOTHEIE,
U IIEJIOYHBIE DH3UMBI, KOTOPhIE B pe3yibTaTe HEUTPAIU3YIOT APYT ApPYyTa, 3aMeiss
Ipolecc paclielieHus NUIKM. B uTore B KelyJKe CKaluIMBaeTCsl HepaclleryieHHas
MUIIa, YTO TMPUBOIUT K HETPUATHBIM OIMYIICHUSIM TSKECTH B )XUBOTE. PexomeHaarmm
10 TIPaBUJILHOMY COUYCTAaHHIO MPOJYKTOB MHUTAHHUS MOXHO JIETKO HAaWTH B WHTEPHETE,

HanpuMmep, 3aech [23].

[Ipu mpoBeneHMM AETOKCHKALMU CIEAYeT MOMHHUTb, YTO €CJIH €CTh Ipolijema
WHTOKCUKALIMK, TO «IIOYUCTUTH» OIWH OpraH HEAOCTATOYHO, IIOTOMY 4YTO €CIU
nosiBWJIach mpoOjieMa C OpraHoOM, Y4YacTBYIOUIEM B TMpOIecCe JAETOKCHUKALUU, K
IpUMeEpy, IEYEHb, TO 3TO 3HAYMUT, YTO «IPSI3HBIN» BeChb Opranu3M. [IporpamMmsl

«CsetJl» pemaioT mpobiieMy HHTOKCHKAIIMM OPraHu3Ma KOMILUIEKCHO: PACHICIUIAIOT
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MOP(OJOTUYECKH HM3MEHEHHbIE KIETKH, 3aMEHsIsi WX 3JI0POBBIMH, HOPMAIU3YIOT
CIIaXEHHYIO pabOTy BCEX OPraHOB U YCKOPSIIOT MPOLECCHl BBIBOJAA, UYTO MOJIH30BATEINb
MOKET OIIYTUTb, KaK 00JU B pabOTE OTBETCTBEHHBIX 3a JIETOKCUKAIMIO OpraHoB. Takxke
MOTYT TOSIBUTHCS Pa3IUYHOTO poaa oOpa3oBaHUS HAa KOXKe, TaK KaK 3TO TOXKE OpraH

BbIBOJAa TOKCUMHOB H IIpU CUJIBHOM HHTOKCHUKAIIMHU OH TOXKXE aKTUBHO HCIIOJIBb3YyCTCH.

MaxkcumanbHo 3¢ ¢GEeKTHBHO MpoIlecc BHIBOJA
TOKCHHOB IIPOMCXOUT BO BpeMsl CHa: «Maxkcumanvuyio
OUUCMKY Op2aAHU3M 6 COCMOAHUU CcOelams mozod,

Ko20a 8 He2o He npodwzofcaiom nocmynanib HoOBble

WAaKU U MOKCUMbL,  BO3HUKAWOWUE 6  X00e
pacmenﬂeﬁu;z. Kamncowiii Op2anU3M uMeen B03MOAICHOCb HeMPAIU308amb U 8bl8eCuU
us cebs onpeodenénHoe KoIUuiecmeo OMmpuyamenbHvix 01 He20 8eulecme 8 meueHue
cymok. CymouHnas 003a Helumpaiu3yemvlx makum 00pazom 5008 UHOUBUOYANbHA U
oasice y 00H020 Yell08eKa OHA UBMEHAeMCsl 8 mevenue ecell e2o xncusnu. Illoosmomy ecau
Obl  OpeaHuzM — HeNnpepulBHO  NPOOOANCAL — pabomamv, MO KOHUEHMPAayusl
ompuyamenvHulX 8eujecmes 6 Hém eospacmana oOvl. M koeda oma cmauosunacet Obvi
OoabULe MOUL 003bl, KOMOPYIO OP2AHU3M 8 COCMOSHUU HeMPAaIu308ams, «C60000HbLE)
MOKCUHbL HA4anu Ovbl pazpyuwams cam OpeaHu3M, O4eHb OblICMpO NpU8oos €20 8
He2oOHocmb. [losmomy opeanuszm, 6ce e20 KiemKu OOJNCHbL NOAYYAMb OMObIX U
B03MONCHOCb  0C80D00UMBCS OM  MOKCUHOB, HAKONJIEHHbIX 60 6peMs aKMUBHOU
pabomsl. Imo u npoucxooum 60 épems cHa... Koeoa cywmnocmo évixooum 3a npedenvl
OHepeemu4eckol NCU-3auumbl OP2anu3Ma u Haxooumcs éne ceoezo meaa» [16, c¢.171].
[ToaTOMy Ba)KHO CIICIUTB 32 CBOUM PEKUMOM OTAbIXa. MOKHO TIOPEKOMEHIOBATH 37I€Ch

JIBA ITYTHU:

1) CnymaTh CBOW OpraHu3M. JTOT COBET MPUMEHUM Ha BCE CIAy4YaW JKU3HHU.
Brichinarbest u moadupath i ce0sl Mo OIIYIIEHUSIM ONTUMAJILHOE BpeMs 1JIsl CHa.
2) CoriacHO TOCIACIHUX HMCCIACIOBAHMM, HAIIM TPEAKH HCIOJIb30BAIH  Tak
Ha3bIBAEMBI «OUMOJANBHBIA COH», TIPH KOTOPOM JIOKWJIUCH MPUOTUZUTEIHHO B
21-00 , mpoceimanuck ecrectBeHHbIM oOpazoMm B 02-00 — 03-00 u mapy uacoB

3aHUMAJINCh KEDKI[LIIZ CBOMMHU JACJIaMM. KTO YHUTAJI, KTO MOJIMJICIA, KTO B TI'OCTH
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XO/UJI, TIOCKOJIbBKY 3TO OBLIO pacHpOCTpaHEHO MoBceMecTHO. Ho Takke MOKHO

Obul0 M300peTaTh, U3y4yaTh, TBOPUTH, pPa3BUBATh CTPYKTYypbl cBoero Mosra B

YCIOBHUAX HOYHOM THUINMHBI M OCIabNeHHs KayecTBEHHBIX OapbepoB 1o H.B.

JleamoBy. 3aTem, yepe3 2-3 4Yaca CHOBa OTHPABISUICH B IOCTEIb YXKE MO

pacceTa. O0 3TOM MOXHO TIOYUTATh 3/1eCh [24].

Ecmm  Ber  nmombe3oBarens  Kommuiekca |70 AT
s

«CaetrJl» (WM 1TiaHupyeTe cTaTh TaKOBBIM), TO

JUI  T€TOKCUKAIMM CIEAyeT BBICTaBUTHb T€
OpraHbl U CHCTEMBI OpraHU3Ma, KOTOpbIE ObLIN
IIPOAHAIIM3UPOBAHBI B 3TOM cTarbe. OCO3HAHHOE
BBICTABJICHUE TMO3UIMI BKyNE€ C OCO3HAHHEM
IPOTEKAIOMX B OpPraHU3ME MPOLECCOB CHOCOOCTBYET 0o0Jjiee KauyeCTBEHHOMY
03/10poBieHUI0 W Pa3BuTuio, nb6O mMO3HaBas CBOMl OpraHu3M Mbl pa3BUBaeMcs, a
nosiyyasi oOpaTHYIO CBA3b B BHJI€ €ro (OpraHms3ma) peakiMd Mbl MOXEM 3HaHUS
IIEPEBECTH B OIIBIT, 3TO U €CTh TO, yTO H. JIeBamoB Ha3bIBa «IIPOMyCKaTh 3HAHUS YEpe3
cebs», TeM cambiM nonyyas IIpocetiienne 3Hanuem. «IIpopabGaTbiBaTh» Opransl U
CUCTEMBI OpraHMW3Ma MOKHO W NPH MOMOUIM IPYyTruX HocuTenel nporpamm «CetJDy,
mpaBja B CUJIy pa3HOro (pyHKIIMOHATBHOTO HajeneHus 3G ekT OyaeT MeHee 3aMETHBIM,
YyeM Mpu Hcrnoib3oBaHuM Komriekca. YCuiauTh Mpolecchl O03J0POBICHUS MOXKHO
CTPYKTYpUpPYSl BOAY IOJ pEeLICHHE KOHKPETHOH mpobiieMbl. bonee aerambHO Bompoc

yCUJIEHUS B3auMOJEHCTBUSl moJib3oBatenss U I[Iporpamm «CBerJ» ocBemiéH B 3Toi

cratbe [6].

Jng Tex, KTO MOKa IO pa3jauyHbIM IIpUYMHAM €€ HE
roroB Kk mnpuodperenuto Ilporpamm KuszHeoOecrieueHus: u
Pazutust «CetJl» Ha caiite CserJl.name [25] BbLIOKEHBI

0e3(c)raTHbIe O0370POBUTEIIBHBIE CEAHChI, OKAa3bIBAIOIIME

03JI0POBHUTEIPHOE M OOIICYKPEIUIAIONIee BO3JICHCTBHE Ha

OpTraHU3M MPOCMATPUBAOIIETO UX 3PUTEIIS.
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B 3akmroueHme  xody  cHenath
OTCTYIUIEHHE OT TEMBI CTaTbU M IOKAa3aTh
SBHYIO B3aMMOCBS3b Mexa1y Tpyaamu H.B.
JleBamoBa, A.M. Xatei00Ba u «OcHOBaMU
@opmupoBanus YenoseuyecTBay, KOTOpPaAs

celyac HMMeEET OIIpCACIAIOIICC 3HAYCHHC.

[IpuBeny BbIAEpXKKY n3 KHuru H. B.
JleBamoBa: «B Cnasano-Apuiickux Beoax npsamo coeopumcs o IICU-I'EHEPATOPAX
TTAPA3BUTHYECKOH CEPOH PACHI, komopwvle auwaiom mooei BOJIM U
CO3HAHUA! Tosopumca o6 OBJIYVYEHHUU JIFOAEU I[UPAHOM! B Ckaze oce
eosopumcs o YY)IKE3EMHOM 3EJIBE, komopoe Oenaem mo dce camoe ¢ 100bMu —
nooasnsem BOJIIO U CO3HAHHUE! Taxum obpazom, 6 Ckase ACHO U YEMKO
eogopumcst 0 mom, umo ooaxcno ovimv YBPAHO YY)KE3EMHOE BJIMAHUE,
KOmopoe npeepawjaem Jawoel 6 «UBAHO8, He NOMHAWUX podcmea»! BausaHnue,
npespawarowee nooei 8 BUOPOBOTOB! ODmu eenepamopwt coyuanbHvix napa3zumos
OvLIU  YHUUMOJICEHbl 8 nocaedHue 200wl Ilocneoneti Houu Csapoeca. Ho smoeo
Heoocmamoyno! Heobxooumo, umobwr y nrodeu OTKPBIJIUCH I'JIA3A4, neobxodumo,
umobwl aroou yeuoenu IIPABJIY U [IOHAJIU, yumo ¢ umumu npoucxoouno! A smo
so3modxcrno TOJIBKO YEPE3 [IPOCBET/JIEHUE 3HAHUEM, KOTOPOE OTKPOET
CILYIO T'EHETUKY PYCOB!!!» [26].

Kakum 00pa3oM mapa3suTHUecKol NHMBIIM3AIMU ODOpPOB YJaJIoCh 3aXBaTUTh
IJIAHETAPHYI0 CHUCTEMY LMBWIM3AIMU, 3HAYUTEIBHO MPEBOCXOJAIICH €€ B pa3BUTHUH,

XOPOIIIO OMKCAHO B 3TOU cTaThe [27].

Nuteppentckas CY3 Borwiomnana B XM3Hb CBOM IPOTpaMMbl MTOCPEACTBOM TICHU-
TeHEpaINK U TICU-BO3JICHCTBUS HA OMOCTPYKTYPHI B I[€JIOM U 4YEJIOBEKA B YaCTHOCTH.
Bricmii kOMaHAHBIM MPUOPUTET B IUIAHE COCTABJICHUS M Mepelayd Mporpamm JJis
MOCJEAYIOMIEr0 WX HWCIOJHEHUS] uMeNa WHTepBeHTckas Hancucrtema, kotopas 1o
OTHOILIEHHIO K Muarapay (3emiie) u sIBISETCS 4yKE3eMHOU. 3/1eCh X04y HAllOMHHUTb,
4yTO B HeJlpa maHeTsl CBerabiMu Mepapxamu mnepen MHTEpBEHIUEH ObLT MOMEIIEH HE

tosnbko Mcrounnk JKuzHu, HO ¥ brnokupyromuii ['enepatop (0 HEM MOXHO IPOYECTh

23



3aech [28]), uCTHHHOE Ha3HAYeHUE KOTOPOTO, KaKk MHE TENepb BUIUTCS, 3aKIHOUYACTCS
HE TOJBKO B TOM, YTOObI He JONMYCTUTHh UCIO0JIb30BAHUS Y€JI0BEKOM BO3MOKHOCTEM
CBOCIl TeHETMKH B HEPa3yMHBIX WeJsX, HO H JJs1 TOro, 4rodbl IMOMeEIATh
HHTEPBEHTAM MPOBOAMTHL CBOM HCCJIEAOBAHMS M JKcnepumMeHThl. Ilocme
mukBuaanuu Hancucrempl nHTEpBEHTOB (DOPOB) «B CBOM 3aKOHHBIE TIPaBay BCTYIHJIA
Hancucrema, kotopas u ObUla M3HAYAJIBHO TPEAONpEesieHa I Halleld TUIaHeThl B
KaueCTBE OJHOTO M3 § ATanoB €€ HUBUIM3ALMOHHOTO Pa3BUTHA. B JaHHBII MOMEHT
Hancucremoit nnsa namei Ilmanerapnoit CucrteMsl siBiseTca rpynna lluBunuzaruii
«Cupuyc». B cBere mnpousBoaumbix Cucremoir m Haacucrtemoll H3MEHEHUN 1O
BO3BpAIICHUIO COCTOSIHUSI IUIAHETHI K XPOHOJIOTMYECKOM TOYKE €€ 3axBaTa u
MOCJIEAYIONIEMY YCKOPEHHOMY Pa3BUTHIO COCTOSIHUSA €€ SHEPIUU B LIEIAX «HABEPCTATH)
VIYIICHHOE 32 BPEMsI MHTEPBEHIIMHU, YeI0BE€UECTBY, BCEM HaM, NMPEIACTOUT HENETKUN
MyTh 110 BOCCO3/IAaHUIO CaMOTo ce0s U3 KaTeropuu «JIroan» B kaTteropuro «Yemosek». U
Hukonait BukTopoBrud ¢ ynpexxaeHueM Aajl HaM CTPATErruio ISl OCYIIECTBICHUS 3TOTO
nepexona: «Heobxomumo, utoosl y mroaeit OTKPBUJIMCH T'JIA3A, neoOxoaumo,
yToObl moau yBunenu I[TPABJIY W TIOHAJIU, uyto ¢ Humu mpoucxoauiio! A 310
Bo3MoxkHO TOJIBKO YEPE3 ITPOCBETJIEHUE 3HAHWUEM, KOTOPOE OTKPOET
CILAMYO I'EHETUKY PYCOB!!!».

Kenarw Bam 3apaBus u Pazsurus!
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9.

Jluteparypa u HCTOYHUKH

https://vk.com/video?section=all&z=vide0192508813 169555336%2Falbum1925
08813%2Fpl_192508813 — ponuk H.B. JleBamoBa o pa3BUTHH.

«CymHocts U Pazym», Tom 1, Jlepamos H.B.

http://www.home-dok.ru/7750695748 - o neTokcukaluu.

http://www.salvatorem.ru/?page_id=3140 — «Bropas Yupexnaromas Ctparerus.
http://rnto.club/ - caiit «PHTO».

http://rnto.club/biblioteka/zhuravljov-vladislav/Stati/Kak-usilit-vzamodejstvie-s-

Programmami-SvetL .html - «Kakx ycunute B3ammopetictBue ¢ I[Iporpammamu

«CsetJD», Xypasnés B.B.
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%B7%D0%BC%
D0%B0_%D0%BA%D1%80%D0%BE%D0%B2%D0%B8 — o nia3zMe KpoBHu.
http://lit.lib.ru/h/hatybow a m/herc.shtml - «Takr paboTel cepama WM

pacnucaHue JBUKEHHS TTOe3/10B», XaThi00B A.M.

«ucynuny, XateiooB A.M.

10.«OcHoBbsl ®opMupoBanus YeaoBeuecTBay, 4acTh 3.

11.«1-09. UucynuH, caxapubli auadet u nporpammbl CeetJI», cOOpHUK «3HAHUSA OT

Na_ gamnay.

12.http://rnto.club/biblioteka/kalenjuk-aa/Stati/put-i-shestvie-svetl.html - «ITyTb-u-

[HIectBue CretJIy.

13.«1-03 (1). Ponp mporpamm «CeTJI» B mpeoOpa3zoBaHUU 4eIOBEKa B HMCXOJIHOE

cocTostHue», cOOpHUK «3Hanus ot Na_ damay.

14.http://medbiol.ru/medbiol/dnastructure/0007ea51.htm - B-Z nepexon JJHK.

15.«Marpuua Mo3ra (He Hay4dHasi TouKa 3peHus)», XaTei00B A.M.

16.«ITocneanee obpamenne k YenoseuecTBy», Jleamon H.B.

17.http://joydmind.com/?p=2184 — Tena nepecTaan pa3aaraTthes.
18.http://www.oagb.ru/ - caiit OATB.

19.http://www.it-med.ru/library/ie/el magn field.htm - BO3ECICTBUE

QJICKTPOMArduTHOI'O IIOJIA Ha OPraHrU3M.

20.«enednas XKXusas Bona», XKypasnér B.B.
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https://vk.com/video?section=all&z=video192508813_169555336%2Falbum192508813%2Fpl_192508813
https://vk.com/video?section=all&z=video192508813_169555336%2Falbum192508813%2Fpl_192508813
http://www.home-dok.ru/7750695748
http://www.salvatorem.ru/?page_id=3140
http://rnto.club/
http://rnto.club/biblioteka/zhuravljov-vladislav/Stati/Kak-usilit-vzamodejstvie-s-Programmami-SvetL.html
http://rnto.club/biblioteka/zhuravljov-vladislav/Stati/Kak-usilit-vzamodejstvie-s-Programmami-SvetL.html
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%B7%D0%BC%D0%B0_%D0%BA%D1%80%D0%BE%D0%B2%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%B7%D0%BC%D0%B0_%D0%BA%D1%80%D0%BE%D0%B2%D0%B8
http://lit.lib.ru/h/hatybow_a_m/herc.shtml
http://rnto.club/biblioteka/kalenjuk-aa/Stati/put-i-shestvie-svetl.html
http://medbiol.ru/medbiol/dnastructure/0007ea51.htm
http://joy4mind.com/?p=2184
http://www.oagb.ru/
http://www.it-med.ru/library/ie/el_magn_field.htm

21.http://www.youtube.com/watch?v=33bxNFUnriM — JIEKIUAS KaHIu1aTa

OMOJOrMYECKUX HayK AHATOJINA AJTMMEHKO.
22.«ucynuny», XateiooB A.M.

23.http://www.womenclub.ru/diet/2475.htm - pexomeHZamuKM TO TPABUIBHOMY

COYETAHHUIO MPOIYKTOB ITUTAHU.
24 .http://inosmi.ru/world/20131219/215832049.html - 6uMogabHBIN COH.

25.http://svetl.name/page/os - 0310pOBUTEIHHBIC CCAHCHI.

26.«Cxas3 o SIcaom Cokone», Jlepamos H.B.
27.«Kommnekc CetJI u paguanus», XKypasnés B.B.

28.«HMcrounuk JKuzany, gacts 1, Jlesamos H.B.
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http://www.youtube.com/watch?v=33bxNFUnriM
http://www.womenclub.ru/diet/2475.htm
http://inosmi.ru/world/20131219/215832049.html
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