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Auaekcen MockaJieB
KunieyHuk JoJro>kureJisl.
7 NIPUHIUNOB HEThI,
3aMeJISTIoneNl CTapeHue

IIpeaucaoBue

JIOBOJIbHO YacTO Mbl CJIBIIIMM MPU3BIBBL K 3J0POBOMY MHTA-
HUIO, O/THAKO Y KaX/I0TO CBOM IPEJICTABJIeHHUsI O TOM, UTO 3TO Ta-
Koe. B 3Toii KHHre 51 mocrapaioch 0OOCHOBAThH CBOIO TOUKY 3pe-
HUSL.

PacuyeTsl MoKa3pIBAIOT, YTO JOCTATOYHO HAYaTh BECTU 3/10PO-
BBII 00Opa3 )KU3HU (HE KYPUTh, PETYJISIPHO JIBUTAThCS U 30POBO
MIUTAThCS ), YTOOBI TPHOABUTH 18 et K ku3Hu. CpeJHeCTaTUCTH-
YECKUI YEJIOBEK, «IEPEKIIOUMBIIUCh» HA BEIEHUE 3I0POBOIO
o0pa3a ’KU3HU B CpeJHEM BO3pacTe (0TKa3 OT KypeHHsl, 3JI0yIIO-
TpeONeHnsl aIKOroJieM, KPacHbIM MSICOM, HEJTbHBIM MOJIOKOM,
KPaTHO YBEIUYMB MOTpeOeHre 1eIbHO3EPHOBBIX M HEKpaxma-
JIMCTBIX OBOIIIEH, 3aHUMAsICh (PU3KYJIBTYPON U 0OecTieurBasi 3/10-
POBBI COH U CTPECC-MEHE)KMEHT ), CMOKET B CPE/IHEM ITPOKUTH
86 Jer.

HarmpotuB, nurtaHue BHICOKOKAJIOPUMHBIMU MPOAYKTAMU C



HU3KOH MUILEBOU LIEHHOCTbIO MOBBIIIAET PUCK CPa3y HECKOIbKUX
3a00JIEBaHUI, B TOM YHUCJIE OIyXOJIeBHIX. YTOTpeOeHUe MUIIN
C BBICOKOW JI0JIell HACHIIIIEHHBIX JKUPOB MOXET BbI3BaTh TOKCUY-
HYIO JUIsl TIEYeHU M TOKENTyIOYHOM KeJie3bl KOHIEHTPAIUIO B
KPOBU CBOOOJIHBIX KUPHBIX KUCTIOT.

Y Bcex Hac ¥ 0COOEHHO y JeTel eCTh BPOKIEHHOE MPE/IIo-
YTeHUe CJIAJKOro BKyca. [IoaToMy Tak Hellerko oTka3aThbCsl OT
JIMIITHETo AecepTa. B To ke Bpems caxapcopaepkalliye HaluTKy 1
CBOOOJIHBIE caxapa yBeJIMUUBAOT PUCK U30OBITOYHOTO BECa, OKH-
peHus U Kapueca 3yOOB, JIETKO MOTYT MTPUBECTH K YMEHBIICHUIO
Pa3HOOOpa3usl TUEThl U MOTYT OBbITh CBSI3aHBI C ITOBBIIICHHBIM
PUCKOM caxapHOro nuadera 2 Tuma, CepaeqHO-COCYIUCTBIX 3200-
JIeBaHUU U PYrUX MOCTEACTBUM IJIsI 300POBbsi. TEpMUH «CBO-
OomHbIe caxapa» BKJIIOYAET BCE MPOCTHIE JIETKOYCBOsIEMbIe caxa-
pa, N0OaBJIEHHBIE K MUIIIEBBIM MTPOIYKTAM WJI HAIUTKAM TIPU UX
MIPUTOTOBJICHUH, a TAKXKe JIETKO YCBOsSIEMbIE caxapa, eCTeCTBEH-
HO MPHUCYTCTBYIOIIIUE B Mefie, CUporax, (bpyKTOBbIX cokax. [Tpu-
pOZIHBIE caxapa B IeJbIX 10X U JIAKT03a, €CTECTBEHHO IMpU-
CYTCTBYIOIIIasi B MATEPUHCKOM MOJIOKE WJIM JIETCKOM CMECH, KO-
POBbEM/KO3bEM MOJIOKE M HECJIaJIKKe MOJIOUHBIE MPOAYKTHI HE
OTHOCST K cBOOOIHBIM caxapaM. Caxapa MpeanodYTUTeIbHO Clie-
JyeT MOTpeOIsTh Kak 4acTh OCHOBHOTO OJTIONIa M B HATYPATLHOU
(opme, HarpriMep HecnaJKHe MOJIOYHBIE TTPOAYKTH U CBEKUE
bpyKTHI.

BprimieckazaHHoe KacaeTcsi He TOJIBKO TIIIOKO3bI U Caxapo3bl.
[MoTpebnenue MPOMYKTOB MUTAHKS U HATTUTKOB C BHICOKUM CO-



JepxanueM (ppykTosbl (NojacnanieHHble (PPyKTO3HBIM CHPOIIOM
MPOAYKTHI U HAMUTKY, CUPOIT araBbl, KpUCTAILTMYEcKasi PpyKTo-
3a U SIOJIOYHBIA COK) CIIOCOOCTBYET BOZHMKHOBEHUIO B KHUIIICY-
HUKE COeMHEHHIA, OOYCIOBIMBAIOIIMX BOCTIAIEHHE.
Bocnanenuio cofeicTByeT U exeTHEBHOE YMoTpeOsieHne
OOJIBIIIUX KOJIMYECTB KPACHOTO MsICa, JKUPHBIX MOJIOUHBIX TPO-
IYKTOB W sivIl. BocnasieHue JIe)KUT B OCHOBE MPAKTUYECKU BCEX
XPOHMYECKHX 3200JIeBaHUI U YCKOPSIET MPOLIECCHI CTApEHMSI.
Kakum 06pa3oM 3Tv MpOAYKTHI BIUSIIOT Ha 37I0POBbE, MBI EI11e
3HaeM He1ocTaTouHOo. OJIHAKO U3BECTHO, YTO KOMIIOHEHT Kpac-
HOTO Msica M CyOIpomyKToB N-IJIMKOJIMIHEHPaMUHOBAsT KUC-
JIOTa BOCHPUHUMAETCS OPraHM3MOM YelOBeKa KaK 4yxkepo.-
HbII areHT. OHa aTaKkyeTcss MUMMYHHOUM CUCTEMOM, BbI3bIBAsl BOC-
NaJICHWEe W yBEJIMUUBAsl PUCK CEPIEUHO-COCYIUCTHIX 3a00JeBa-
HUI U onyxosiedl. JKMBOTHBIN OEJIOK BBI3BIBACT WU3OBITOK TOp-
MoOHa MHcyMHorogo0Horo gakropa pocra IGF-1, uto cBsizaHo
C TIOBBIIIIEHHBIM PUCKOM paka. KapHUTHH U XOIWH U3 Msica U
SIVIT TTPE0OPa3yI0TCSl KUINEUHBIMY OAKTEPUSIMU B BOCTIATIMTEITh-
Hoe coeanHeHue TMAQO, KOTopoe CIocoOCTBYET CepAeUHO-CO-
CyaCThIM 3a0071eBaHusIM. JIerkoycBosieMoe reMoBOe KeJie30 U3
KPAacHOTO Msica MOKeT 00YCIIOBIMBATh U30BITOK CBOOOHOTO Ke-
Jie3a B OpraHu3Me, KOTOPOe sIBJISIETCS] CUJIbHBIM OKUCITUTENIEM U
CIIOCOOCTBYET CepPAEYHO-COCYAUCTHIM 3a00JIEBAaHUAM U OOJIe3HU
Anpireiimepa. Omera-6 apaxuioHOBasi KUCJIOTA U3 KUBOTHBIX
MPOIYKTOB TaKke CHOCOOCTBYeT BocnaieHuo. [1pu nepepadbot-
K€ ¥ MMPUTOTOBJICHUU MsICa HEPE/IKO BO3HUKAIOT KAHIIEPOTreHHbIE



COCTMHEHHMS], TaKKe KaK IeTepPOIMKINYECKIe aMUHBI, TTOTUIVK-
JIMYECKHE APOMATHUECKHE YIIIEBOIOPOIB! 1 N-HUTPO30COeIMHE-
HUSL.

AMMHOKHCIIOTHI B OPraHM3Me He 3ar1acaloTcsi, UX U30BITOK CO-
NIPOBOXK/IAETCS YCUJIGHHBIM PACIIa/IoM 3THX MOJIEKYJ ¢ 00pa3o-
BaHMEM TOKCMYHOTO aMMuaka. Kpome toro, Gesku, mocrymnao-
IIMe B MMUIIEBAPUTEIIBHBIN TPAKT C U30BITKOM, MIOJBEPralOTCs Tie-
pepaboTKe THIJIOCTHBIMUA MUK pPOOaMu ¢ 00pa30BaHUEM TOKCHY-
HBIX MHJIOJIA, CKaTOJa U JIp.

Memuonun — He3aMeHUMasi AMIHOKHICIIOTA, OHA JJOJKHA TIPH-
CYTCTBOBaTh B €XeJIHEBHOM paroHe. OHa eCTh KaK B KHMBOT-
HBIX, TAaK U B PACTUTENIbHBIX OellkaXx. B KMBOTHBIX ee MpOCTO
6oipiie. OgHAKO ee M3OBITOK TMOBBIIIAET CMEPTHOCTh KUBOT-
HBIX Ha SKCIIEPUMEHTAJILHBIX TUETaX C BBICOKOU JOJIEH METHO-
HUHA, OT YepBerl U MyX 1O MJeKonurawoimx. Hanporus, orpa-
HUUYEHUE METUOHHMHA JI0 HEOOXOIMMOrO0 MUHUMYMa TIPOJIJIeBaeT
JKU3Hb, MHAYLUPY YTUIN3AIMI0 BHY TPUKJIETOYHOIO Mycopa Je-
pe3 ayrodaruio.

Msico — WCTOUYHUK OOJIBIIIOTO KOJIMYECTBA Pa3BETBJICHHBIX
AMHUHOKHUCJIOT, KOTOPBIE CIIOCOOCTBYIOT MHCYJIMHOPE3UCTEHTHO-
CTU ¥ MeTabOIMUYECKOMY CHHIPOMY (TMIIEPTOHUM, OXKUPEHHIO,
caxapHomy juadeTy 2 Tura).

CyIIecTBYIOT KJIETOUHbIE MEXaHU3MBI, T/Ie M30BITOK XOJIEeCTe-
pYHA, KOTOPBIM MPUXOIUT B TOJICTHIN KUIEYHUK C KUPHOMW KU-
BOTHO# NIUIIEH, CTUMYJIUPYET JieJIeHUe KJIETOK KUIIEUHOTO M-
TeJHsI, 9TO OOYCIIOBIMBAET PUCK OITyXOJIEBBIX IMPOIIECCOB.



Boree BricoKOe noTpediieHre Oeka )KUBOTHOTO IPOUCXOKIe-
HMS COJEUCTBYET yBeanueHuo Beca. Caxap ¥ MsiCO MMEIOT aHa-
JIOTUYHbBIE KOPPEJIAIMU C MOKa3aTeIsIMA OKUPEHUs. DTOT pe-
3yJIbTAT CBUJIETENILCTBYET O TOM, UTO PErYJIsSIpHOE YIOTpeOieHue
Msica OIaronpUsATCTBYET OKHUPEHHUIO B TOW XKe CTENeHU, YTO U J0-
CTYITHOCTh caxapa.

HarnpoTuB, ICTOYHUKH PACTUTEILHOTO OejIKa aCCOLIMUPYIOTCS
C YJIy4dIIIeHHeM 3[J0pPOBbsI: HAITPUMED, CEMEHA ¥ OPeXU yMEHBbIIIa-
0T PUCK CEPACYHO-COCYIAUCTBIX 3a00JICBAHUI U CBSI3aHBI C J0JI-
rojetueM, a Oorarble MUKpPO3JEMEHTaMH W BOJOKHaMU 0000-
Bbl€ COOTHOCSIT C JIyUIIIUM apTepHajIbHbIM JAaBJICHHEM, XOJIeCTe-
PUHOM, Maccoy Tejia, YyBCTBUTEIFHOCTBIO K MHCYJIMHY M TOBBI-
IIIEHHOW TPOIOJKUTENIBHOCTBIO KU3HU. OiHA eXeTHeBHAs Mop-
1IMSI OPEXOB, KaK IMOKa3aJd OMPOCHUKU OKOJIO 125 ThICAY ma-
[IMEHTOB, MPEMATCTBYET HAOOPY JIMIIHETO Beca U PUCKY cepied-
HO-COCY/TUCTHIX 3a00JIEBaHUT.

MoskeT BOBHUKHYTb OIIYIIEHUE, YTO 51 IPU3BIBAI0 BCEX OBITh
BererapuaHiiamu. BoBce HeT. YMepeHHOe noTpedieHue 6e1oro
MsIca, PbIObI U MOPEMPOAYKTOB HeoOXoauMo. TIaTebHbie KC-
CJIJIOBaHUSI TTOKA3bIBAIOT, YTO HET CYNIECTBEHHOTO pa3linyusl B
CMEPTHOCTH OT BCEX MPUYUH CPed BereTapuaHIIeB 10 CpaBHe-
HMIO ¢ HeBereTapuaHiiamMu. CTporue BereTapraHiibl UCTIBITBIBAIOT
HEJI0CTATOK IUHKA, BUTaMUHA D 1 BUTaMUHOB rpyrmbsl B. Oco-
OeHHO 3TO Kacaetcs By, HEOOXOIMMOTrO JTst 37J0POBbsI HEPBHOM
CHCTEMbI M KPOBETBOPEHHsI. Y BereTapuaHIIeB XyKe 0OCTOSAT Jie-
JIa C AJUIEPrUsAMU, TUIOTHOCTBIO KOCTEN U COCTOSTHHEM BOJIOC.



[Mutanue AOKHO OBITH PA3HOOOPAZHBIM MO PUHIIUITY «BCETO
MO YyThb-UyTh». AHAIU3 HAa CKPHIThIE AJIJIEPrUU, KaK MPaBUJIO,
BBISIBJISIET PEaKIMI0 Ha Te MPOAYKThI, KOTOPbIE MBI TiepeeiaeM
100 eIMM CIUIIKOM 4acTto. [I09ToMy HUKaKUX MOHOJUET.

HecMmotpst Ha pacnipocTpaHeHHOe MHEHUE, SMUAEMUOTIOTHYe-
CKH€ AAaHHBIE W MOJEJIbHbIE SKCIEPUMEHTHI MOKAa3bIBAIOT, YTO
«JMeTa JOJITOXKUTENSI» — 9TO He MaJio YIJIEeBOJIOB M MHOTO OeJI-
KOB, 2 COBCEM HA00OPOT. AKTUBHOMY JIOJITOJIETHIO CLIOCOOCTBYET
pairoH, B KoTopoM He MeHee 50 % Kalopuil MPUXOAUTCS Ha Y-
JIeBOJIBI (B OCHOBHOM MeJIJICHHOYCBOsieMble ), okoJio 10 % — Oen-
KU U 35 % — xupbl (00sbILAs YACTh U3 KOTOPBIX — MOHO- U T0O-
JIMHEHACHIIIIEHHBIE).

Hapyienue kuie4yHoi MuKpoiopbl, HapuMep BCIEACTBUE
npremMa Kypca aHTUOMOTHUKOB WJIM MTUTAHUS C HU3KUM COZIepKa-
HUEM IUIIEBBIX BOJIOKOH, MOBBIINIAET PUCK OXKUPEHUSI, CaXapHO-
ro quadera 2 Tura, BOCTIAIMTESbHBIX 3a00IeBaHUN KUIIEYHUKA,
Pa3IPaKUTENLHOCTH, AyTU3Ma, aJUIepPruil 1 ayTOMMMYHHBIX 3a-
OoneBanuii. YeM MeHbIIe pa3HOOOpa3ue KUIIIEYHON MUKPOdIIO-
pbl, TEM XKECTUE apTEepUU U BHIIIE PUCK CEPAEYHO-COCYAUCTHIX
3a0oneBanuid. Y 100-71eTHUX JONTOXKUTENEH ¢ XOPOIIUM 3[10PO-
BbEM, KaK MPaBUJIO, TAKOW € KUIIEUHBI MUKPOOUOM, KaK U 'y
mozaen B Bo3pacte 30 ser. Hopmanuzanus KAINEYHOM MHUKPO-
(psropbI — MyTh K yCTPaHEHMIO MOBBIINIEHHON MPOHUIIAEMOCTH KH-
IIEYHMKA U MPO(UIAKTUKA Ay TOUMMYHHBIX PACCTPOMCTB.

Huera, Onu3Kasi K MaJEONIUTUUECKON WM CPEeJU3EeMHOMOP-
CKOH, CHIKAaeT PUCK CMEPTHOCTH OT Bcex mpuuuH. Hambonee



a¢pdexTrBHON OKazanach cpeau3eMHOMOpPCKas aueta. Harmom-
HIO, TAJICOJIMTUYECKAs JUeTa CBOMCTBEHHA JIPEBHUM JIIOASIM,
OXOTHUKAaM ¥ COOMPATEJISIM JI0 TIOSIBJIEHU ST CEJTLCKOTO XO35MCTBA.
CTpyKTypa 3TOW JIMEThl XapaKTepU3yeTcsl MPerMYILECTBEHHO
PACTUTENILHOW TUINEH, C MMUPOKUM pazHooOpa3reM (PpyKTOB,
opexoB ¥ oBoirell. OHa Takke MOXeT BKJTI0YaTh B ce0s1 TIOCTHOE
MsICO (KenaTesbHO Oesioe), ppi0y M OTIMYAeTCs] HU3KUM COIep-
’KaHMeM MOJIOUHBIX MPOAYKTOB, 36pHOBBIX, caxapa u comu. Cpe-
JU3EMHOMOPCKAsl TIOX0XKa Ha MAJIEOTUTHYECKYIO, HO JIOITYCKAET
yMepeHHOe TIOTpeOIeHre 3epHOBBIX, KUCIOMOJIOYHBIX MTPOIYK-
TOB U QJIKOTOJIAI.

Bcemuphbiii hoHA ucciieioBaHri paka 1 AMEpPUKAHCKUIA UH-
CTUTYT MCCJIEJOBAHUI paKa BBITYCTHIN PEKOMEH/IAINU 110 CHU-
JKEHUIO PUCKOB OITyXOJIEBBIX 3200/ IEBAaHHIA:

* Mo/IepKUBaiTe 3J0POBYIO Maccy Tesa (MHAEKC MacChl Tesa
MeHee 25)

* PEryJsipHO 3aHUMAaNTeCh (PU3MUECKON aKTUBHOCTHIO

* enIbTe 1eTbHO3EPHOBBIE, OBOIIH, (DPYKTHI M O0OOBbHIE

* orpanuyste pactdyn

* OrpaHUYbTE KPACHOE U MepepadOTaHHOE MSICO

* OrpaHUYbTE CIIAJKUE HAMMUTKU

* OrpaHUYbTE MOTPEOJICHUE AJTKOTOJISI

* He HaJenuTeCch Ha OMOMOOABKU.

HauGorpliiee KOJIMYECTBO CMEPTER OT CepIeUHO-COCYUCTHIX
3a00JIeBaHNM, CBSI3aHHBIX C IUETOM, BHI3BAHO BHICOKMIM YPOBHEM



noTpeOsIeHu st TOBAPEHHOM COY, HU3KUM COJIEPKaHUEM B paliyi-
OHE OPEXOB M CeMeUeK, OBOIIEH 1 (PPyKTOB, PHIOBI, BLICOKAM —
r1yOoKornepepadOTaHHOTO MsICa U TIOJIC/IAIICHHBIX HAITUTKOB.

W3BecTHO, YTO MpH Nepexofie Ha 3I0pOBOE MUTAHUE C TITy0Oo-
KorepepadoTaHHOU NIy (Harpumep, dactdyna wim padpuHm-
POBaHHBIX MPOAYKTOB — XJieOa, MaKapoH, CIAJI0CTel) Y Joaen
HaOJTI0/IAI0TCS] CUMITTOMBI, HAIOMUHAIOUIME JIOMKY, YTO JieJlaeT
U3MEHEeHUe MUIIEBbIX MPUCTPACTUN HellerkuM aenaoM. OpHako
OCO3HAHHOCTb BHIOOpA CTHJISI MIUTAHUS U YCTAHOBKA HA HEOOb-
e W3MEHEHHM s, IOCTAHOBKA KOHKPETHBIX €KEeTHEBHBIX 3a/au
ABISOTCA Oosiee 3 PEKTUBHBIMU, YeM OOpedyeHHasi Ha MPOoBa
MIOTBITKA B KOPHE MOMEHSTh CBOIO JKU3Hb «3aBTPa» UJIM «C T0-
HEJIeJTbHUKA».

Puck mmo6oro 3a00eBaHUsI CKJIabIBACTCS U3 HECKOBKHX CO-
CTaBJISIIONINX

O6pa3 xu3nu — 50%
Oxkpyxarwomas cpeaa — 20-30%
HacnencrBennocts — 20-25%
3npaBooxpaHenue — 5%

Sta KHUra He Mpo JiedeHue 3a00IeBaHni, a PO MX Mpodu-
JIAKTHUKY C OIOPOM Ha Hay4HbIE 3HAHWSA O 340POBOU AMETE, IO-
9TOMY 5 % BKJIAJIOM 3[JpaBOOX PAHEHHU S Mbl MOKEM peHeOpeyb.
OO0pa3 KU3HU HapsILy C PEKMMOM JIHS, IBUTATeIbHOM aKTUBHO-
CTHIO ¥ TIPOPMIIAKTUKON CTpecca BKJIIOYAeT B ceOsl TO, YTO Mbl



€IMM, C KaKOM NEpPUOJUYHOCTBIO U CKOJIBKO. YUMUTHIBAsI TOJIBKO
3Ty COCTABJISIONIYI0, MOKHO MPOMIUTh cebe ku3Hb 10 50 %.
HemasnoBaxHblil BKJIa]] BHOCUT OKpY:KaloIlasi cpeja — HAaCKOJIbKO
9KOJIOTUYECKU YMCTbIE NMPOLYKTHI MUTaHUsI U BOAY Mbl MOTPEO-
nsem. Kak okazanock, HaC/IeICTBEHHOCTb TOXE JOBOJBHO TECHO
B3aMMOJIEUCTBYET C MATAHUEM — MEPEHOCHM JIA MBIl MOJIOYHBIN
caxap, OeJIOK 371aKOB TIIIOTEH, KaK MBI pearupyeM Ha KodeuH,
OLIYIIIAEM JIM MBI B IOCTATOYHOW MEpE CJIaJKUI U TOPbKUIA BKYC,
JOCTaTOYHO JIM Mbl YCBaMBAa€M BUTaMMHBI rpymiisl B — Bee 310
VHIMBU/1yaJIbHO U ONpeJeIsieT Hallle JI0JroleTHe.

Yacro y uuTarteneil BbI3bIBAET HEAOYMEHHE TOT (PakT, UTO
MPOIYKT, OKA3bIBAIOIIMICS «IOJE3HbIM» B OTHOIIEHUM OIHUX
PUCKOB, MONAAAET B pa3psj MOBBILALIIMX PUCKU JPYIHX 3a-
OoneBanuii. M ObIBaeT Tak, 4TO pa3Hble BENIECTBA W3 OJIHO-
r0 M TOTO K€ TMPOAYKTa MPOTUBOIOIOKHBIM 00pa3oM BIIHSIOT
Ha pucku. [IpyunHa B TOM, 4YTO JIIOOOM MPOAYKT NUTAHUSA —
3TO KOMIUIEKC pa3HOOOpa3HbIX BelecTB. B 3aBrucuMocTH ot mo-
CTaBJICHHOW LIeJIM (AKTUBHOE JOJITOJIETHE U XOPOIIEEe CaMOYyB-
CTBUE, CIIOPTUBHBIA pe3yJbTarT, MOXy/AeHHE), 3a00JIeBaHMiA, BO3-
pacra, reHeTUYeCKUX OCOOEHHOCTEH M cocTaBa MHKPOQIOPHI
KHUIIIEYHUKA YeI0BEKa, N3MEPEHUsT KIIMHUIECKUX OMOMapKepoB
KauecTBa MUTAHUS, B PAIIMOH MOTYT OBITh BHECEHBI CyIIIECTBEH-
Hble KOPPEKTUPOBKHU. [10 3TOM MprUyMHE TPYAHO NPeJCTaBUTh Ce-
0e yHUBEpCaJbHYIO UETy, KOTopasl MojfoiaeT BceM. Bo3MokHO
JIMIIb BBIJEJUTh HEKOTOPBIE PYKOBOISAIIME NPUHLIMIIBI, CHUXA-
IOIIME PUCKU BO3PACT-3aBIUCHUMBIX 3a00JIeBaHMIA, KOTOpPbIe 000-



3HAYeHbI B ITOW KHUTE KaK «CEMb IMPUHITUIIOB JUEThI JOJITOXKH-
TCILA».

B Havasie KHUTHM pacCMOTpPEHBl OT/EJbl MUILEBAPUTETHHOTO
TpakTa (pOTOBasi MOJIOCTh, MUILEBOM, KEIYIOK, TOHKUWA U TOJ-
CTbII KUIIIEYHUK), KAK OHU YCTPOEHBI U UTO B HUX MPOUCXOAMT.
Kpowme Toro, ynomuHaiotcst (PyHKIMY MUAIEBAPUTEIIHHBIX KeJe3
(’KeJIe3UCTHII AMUTENTUN CTEHKH XKEeTyIKa U KUIIIEYHUKA, TIeYeHb,
MOJIKEJTyIOUHAas KeJie3a), HepBHAsA U TOPMOHAJIbHAS PETYJIALMSA
NUIEBapeHusi, ee pojib B oOecrieueHnn aonroiets. OnucaHsl
OCHOBHBIE IIPOOJIEMBI C MTUITIEBAPEHNEM U METOIbI KX TIPOhUIIAK-
THKU.

MuKpoOopraHu3Mbl, HaCEJISIOIIME HAIll OPraHU3M, XapaKTepH-
3yI0TCSI OTPOMHBIM pa3zHooOpa3uem. Baiemy BHUMaHUIO TIpe-
CTaBJIEH PaccKa3 O pa3sHOOOpa3uy M oM OaKTEPUATBHON MHUK-
POIOpHI KUITIEYHUKA JIJTSI HAITIETO 30POBbsi. [1aTOOMOHTHI CI10-
COOCTBYIOT BOCHIAJICHUIO CTEHOK KUINIEYHUKA, TUa0eTy, MOIUKH-
CTO3Yy SIMYHUKOB, CEPIEYHO-COCYIUCTHIM 3a00JIeBaHUSIM U Jie-
MeHIIMU. Metabonmmieckue MyTH, CBSI3aHHbBIe C KU3HEIesATe b-
HOCTBIO MUKPOQJIOPHI, MPUBOAAT K OOPA30BAHUI0 TOKCUYHBIX
JUIsl OpraHM3Ma BEIIECTB W3 KOMIOHEHTOB nuuu. Ilone3nble
MUKPOOPTaHU3MbI YUACTBYIOT B paOOTe KUIIIEUHUKA, TPOU3BOIS
BUTAMUHbI, AMUHOKUCJIOTHI, KOPOTKOIETIOYEYHbIE KUPHBIE KUC-
JIOTHI, TTOJTIMAMUHBL. MuKpodiopa MOBbIIIaeT OMOAOCTYITHOCTD
TPY/IHOYCBOSIEMBIX HYTPHUEHTOB U OMOJIOTMYECKU aKTUBHBIX Be-
miectB. basaHc 1osie3Hol U BpeIHON MUK POGIIOPHI KUIIIEYHUKA
MOXHO PEeryJMpoBaTh C TIOMOIIBIO MPEOMOTHUKOB (BEIIEeCTB, KO-



TOpPBIE MBI HE TIepeBaprBaeM, HO IOTPEOISET KUIIeYHasi MUKPO-
(nopa). Ha crpasxe Hariero 31opoBbsi HAXOAATCS M TPOOUOTUKHA
— FOTOBBIE KYJIbTYPBI MOJIE3HBIX MUKPOOPTaHU3MOB, BHOCUMBbIE B
OpraHu3M.

OrpaHuuuTesipHasi AW€Ta — BAXKHBIM 1Iar Ha MYTH K JI0JTO-
xutenbCTBY. [IprBeeHs! JOKa3aTebCTBA MOJI0KUTELHON POIU
OrPaHUYUTETBHOW TUETHI J1s 30poBoro aonronetus. [lepuoan-
YECKOe OTPaHMYEHUE KAJIOpUM — 3aME€Ha U3HYPSIOUIEMY Helo-
€/1aHUI0, PACCMOTPEHBI PAKTUYECKKE COBEThl. PexnM nuraHus
— (pakrop nposronerus. CamonepeBapuBaHue KJeTKM (aytoda-
TYs1) 3aMeUIsIeT CKOPOCTh CTapeHHsl, CIOCOOCTBYSl YTHIIM3AIIUH
MOBPEK/IEHHBIX KJIETOUHBIX CTPYKTyp. Kakum oGpazom ee 3a-
nycTuth? BelllecTBa-uHAYKTOPHI ayToaruu B MPOAYKTaxX MUTa-
HUSI.

Jleno He TONMbKO B KaJOpUsiX, BAXKHO, U3 YEro COCTOMT Hallla
nuina. Kakue HyTpUeHTHI YCKOpAIOT, a Kakue 3aMeIsioT CTa-
penue? Kakue reHsl crapeHus U JOJTOJIETHS MOKHO PETYJIUPO-
BaTh HyTpueHTamu? Kak mpuTOopMO3UTh TeHbI, YCKOPSIOIINE Ha-
11e CTapeHue, MPaBUIbHLIM MUTaHueM? Kak moBBICUTH CTpecco-
YCTOMYMBOCTh AueTor? [NMKrMpoBaHUe (XMMHMUYECKasl peakius
caxapoB ¢ OeslkaMu) Kak (hakTop CTApeHHUsI U KaK eMy IPOTUBO-
crosth? Ammionio3 (0Opa3oBaHME HEPACTBOPUMBIX arperaTtoB
OeKOB B TKaHSX), €ro poJib B CTApeHUH, OMOJIOTMUECKN aKTHB-
Hbl€ BEILECTBA MUIIM, 3aMeisgomue ammiono3. Kak ocraHo-
BUTh CIaJ UMMYHHUTETA C BO3PACTOM MPABUJIbHBIM MUTAHUEM ?
Bocnanenne kak MeXaHM3M CTapeHHsI U CIIOCOOBI €ro MojaBIie-



HUsI IPaBUWJIBHOM JueToil. MyTareHHble (BbI3bIBAIOIIME MYTAlIUU
Y 3JIOKQYECTBEHHOE NEPEPOXKICHNAE) U AHTUMYTAr€HHBIE CBOU-
cTBa NuIU. PaccmaTprBaeTcs MMTaHUE U COCTOSIHUE CTEHKH CO-
cynoB. [IpoaykTbl nuTaHus, Oonee BCero yCKOpsIoye WM 3a-
MeUISIONINE CTAPEHHUE, a TAK)KE Pa3BUTHE PA3TMYHBIX 3a00/eBa-
HUU, CBSI3aHHBIX C BO3PACTOM.

B cOope marepuana 1151 KHUTH HEOLIEHUMYIO ITOMOIIb OKa3a-
JI MEUIIMHCKUI XOJIMHT «ATiac», OMOTEXHOIOrnYecKasi UH-
BecTUlIMOHHAs T1atopma [VAO, nponaraHaucTbl akTUBHOTO
nonronerusi Enena Munosa u Anekcannp ®eaunies. [lenbHbie
COBETHI TPU TMOATOTOBKE 2-TO W3JaHUsl Jai KOPPECIOHAEHT
«Aud» Anekcannp MenbHukoB, Buktop Hazapos u MHOrouuc-
JIEHHBIE YMTATEIM MOUX OJIOTOB B COICETSX. 3a KIII0YEBYIO POJb
B MOATOTOBKE TTPUMEPOB OO TOPSTIO OJIarogapio KOMaHIy pe-
cropaHa «Pa3Benka»: Padasnsa Banbneca, 3amupa AdayiaeBa
u Anacracuio CTapKkoBy.



I'naBa 1
Kak ycTtpoena
NUIeBapuTeJbHasA cucremMa?

Bce ycTpoiicTBO NMUIeBapUTEbHOTO TPAKTA HALIEIEHO Ha BbI-
TIOJIHEHKE JIByX BaXKHEUIINX (DYHKLMH — MIepeBapyBaHus U BCa-
cbiBaHUsA MUIIM. VIMEHHO U3 cUCTEMBI IMILEBAPEHUS B HALIl Op-
raHW3M MOMA/IAI0T MUTATeIbHbIE U MUHEpaJbHbIE BEILECTBA, a
TaKke BOJA.

Harre Tesio mo Gosiblueil YacT¥ COCTOMT U3 BOABI M OpPraHu-
YEeCKMX MOJIEKYJI, KOTOpBIE, B CBOI0 OYepe/ib, 00pPa30BaHbl aTo-
MaMH yIJIEpOAa, KUCIOpoaa, BOAOPOa, a30Ta, cepbl U ¢oco-
pa. Ilomumo 3TOrO, B Tesie MPUCYTCTBYIOT COJNM KaJbIHs, Mar-
HM, KeJle3a, Kalus, HaTpUsl, LIMHKA, MEOU U HEKOTOPBIX Jpy-
T'MX MUHEPAJbHBIX JIEMEHTOB. Telo MOCTOSHHO OOHOBIISIETCH,
TI03TOMY MBI BBIHYXJEHBI TIOTPEOIIATh NCTOYHUKY HEOOXOIMMBIX
9JIEMEHTOB U BBIBOAUTH OTpabotaHHble. [locTyruieHre mpoucxo-
IWUT B BUAE MaKpPOHYTPUEHTOB — MOJIEKYJI OpPraHMYECKOMN MpU-
porsl (OEIKOB, JKUPOB U YIJIEBOIOB) M MUKPOHYTPUEHTOB (MH-
HepasioB). Kpome Toro, peryssipHo B OpraHu3M JOJIKHBI TIOCTY-
nath BUTAMUHBI, 8 HE3aMEHUMbIX aMUHOKUCIIOT U 2 HEe3aMeHU-
MBIE KUPHBIE KUCIIOTHI.

DyHKIMOHANIBHO ¥ @aHATOMUYECKH MUIIEBAPUTESIbHBIN TPAKT
MOXHO pa3OMTh Ha 6 OTCEKOB. B pOTOBOI MONOCTH MUINA H3-



MEJIbYAETCs, CMauMBAETCsl CTIOHOM, HAUMHAETCs TIepeBapUBaHue
yrieBoAoB. [TonyueHHbli B pe3y/bTare MUIIeBON KOMOK MTporJia-
THIBAETCS B IJIOTKE U T10 MUINIEBO/Y MOCTYMAET B KEIYIOK. 31eCh
HAYMHAIOT MIepeBapUBAaThCs OEJIKU, MHUIIA JAJTbIIIE IePEeTUPaeTCs,
a Takke 3amacaercsi, Oyaromapss YeMy Mbl MOKEM yaca 4eThipe
MEX/1y MTPUeMaMU MUY HE JyMaTh O €/1e. 3aTeM B TOHKOU KHIII-
K€ MPOMCXOIUT OCHOBHOE MEepeBapuBaHUe U BCAChIBAHUE MUTA-
TeJIbHBIX BelecTB. Ha 3To Tpedyercs oT 2 10 4 4acoB 1ocie che-
JaHWs UM, B TOICTOM M pSIMO KUIIIKE MPOUCXOAUT popMu-
POBaHUE KAJIOBBIX MACC U TIOATOTOBKA X K BBIBEJICHUIO U3 Opra-
Hu3Ma. OT MOMEHTA MOTa/IaHu s TIUIIY B OPraHU3M JI0 YAAJICHUS
HernepeBapeHHbIX OCTATKOB MPOXOauT OT 10 4acoB 10 HECKOJIb-
KUX JIHEWN.

[MumeBapuTENBbHBIA TPAKT — STO MHOTOCJIOWHAS TIONast TPyO-
ka. Camblil MOIITHBIH CJION 0Opa30BaH IJ1aJKO, HETTPOU3BOJIBHOM
Mmyckynarypoi . Ee nepuoanyeckue COKparieHusl MpOoABUTaioT
MUIIEBON KOMOK.

B oTHo1IIEHNM Keny/iKa Takue COKpAaIlleHHs1 Ha3bIBAIOTCS MO-
MOPUKOLL, B CITydae KUIIeYHUKa — nepucmanemukoii. Cioiu, 00-
pAllEHHbI BHYTPb IOJIOCTH, B KOTOPOM MPOUCXOAUT IUIIIEBA-
peHue, — causucmasi. B cnM3ucTON crpsiTaHbl NMUIIEBAPUTENb-
HBIE JKeJie3bl (B CTEHKE KeTy[dKa U JIBeHAAIATUIePCTHON KUIII-
KM), WIM UX TPOTOKH, BEAyIIUe OT CIIOHHBIX Xejie3 (B poTo-
BOM NIOJIOCTH ), IOAKEITYIOUYHOM JKeJIe3bl U IEYeHU (B TOHKOM KH-
nmeyHvke). B creHke conepxkarcs Takxke aumdparrudeckue ¢os-

1
MYCKyJIaTypa, KOTOpast HE HAXOAUTCA ITOA CO3HATEJIbHBIM KOHTPOJIEM MO3ra.



JIMKYJIbl, & BJOJb KUIIIEYHUKA PacHoyiaraiTcs Jumdaruiyeckue
y3JIbl, KOTOpbIE OCYILECTBIISAIOT UMMYHHYIO 3alLUTy OT IPOHUK-
HOBEHMS MH(EKIMHY, a TaKkKe YYacCTBYIOT B aJUVIEPIrUYECKUX pe-
aKLUSX.

O ponu NUILEBAPUTENIBHOTO TPAKTA B UMMYHUTETE CTOUT CKa-
3aTh 0c000. CaM 1o cede IMUTENUH MUIIEBON TPYOKH SBISIETCS
MOUIHBIM OapbePOM Ha IyTH 3aHeceHus1 MHgeKkuu. Ha nosepx-
HOCTb CJIM3KCTOM CEKPEeTUPYIOTCSl 0COOble aHTUTeNa?, Goplolye-
csl ¢ 3apakeHreM. B camoil ciu3ucToi naTpyampyoT KOMIIOHEH-
Thl KJIeTOYHOro ummyHurera. Ilopsaaka 80 % Bcex MMMYyHHBIX
KJIETOK OpraH13Ma JIOKAJIM30BAaHO UMEHHO B CIIM3UCTON 000J104-
K€ KUIIIEYHHMKA, a KaX[Ibli METP KUIIEYHUKA COAECPXKUT OKOJIO
1010 mumdcoruToB. Y Bcel 3TON MOIITHOM CUCTEMBbI 3aIITUThI JIBO-
sKas 3agava. [Io OTHOLIEHUIO K MATOreHHbIM M YCIOBHO-NIATO-
T€HHbIM MUKPOOPraHM3MaM CHUCTEMa JIOKHA MPOSIBUTH 3allUT-
HbI€ CBOWCTBA, a M0 OTHOIIIEHUIO K MOJIE3HBIM MUKPOOaM — Tep-
nUMOCTh. [TOCKOBKY CTOCOOHOCTD Pa3iniaTh «CBOW — UYKOM»
HanboJee akTMBHO (hOPMHpPYETCs B ISTCTBE, TPUMEHEHUE BIIO-
CJIE[ICTBMU TPENapaToB-MpoOUOTUKOB (COAEepKaIUX IMOJIe3HbIE
MHUKPOOPTraHU3Mbl) MOKET OKa3aThCs U3JIUIIHEN TPaTOU, TaK Kak
«uyKkas» MUKpoduiopa, Iaxe moyie3Has, OyleT aTakoBaHa HUM-
MYHHOU CUCTEMOU Y HE CMOKET IPUKUTHCA.

KiioueBy1o posib B nepeBapuBaHUM UL UTPAIOT MUIIEBAPU-
TeJibHble (pepMEeHTBl — 0coOble OeNKH, K KOTOPhIM, KaK KJII0Y K

2 Benku HMMyHHOﬁ CUCTEMBI Y€JIOBEKA, aTaKYIOIIHEC MOIaJalonnue B Oprannu3m 49y-
KEPpOJHBIC O6’LeKTI)I, B JaHHOM CJIy4a€ 3TO aHTHUTEJIa KJIaCCOB IgA u IgM



3aMKY, TIOIXOIAT OTICIbHbIE KOMITOHEHTHI Halllel MUy — Oel-
KW, )KUPHl WIX YIJIEBOMBI, a 3aTEM PACHICTUISIOTCS IO TPOCTHIX
COCTaBJISIIOIINX: OSJIKU — IO aMUHOKUCIIOT, KHUPBI — JI0 JKUPHBIX
KHCJIOT M [JIMIIEPUHA, YIJIEBOJIBI — JI0 MPOCTHIX CaXapoB.
[TumeBapuTeIbHBIA TPAKT CHAOXEH COOCTBEHHBIM OT/IEIIOM
HEPBHOM Y SHAOKPUHHOM CUCTEM, KOTOPbIE OCYILIECTBIISIOT CTPO-
TUi KOHTPOJIb €r0 COKPATUTEJIbHBIX U CEKPETOPHBIX (DYHKITHA.
PaccMoTprM B OOIIMX YepTax, Kak 3TO IPOMCXOIMUT.



Peryasiniusi nuineBapeHust
H IIUIIEeBOr'o NOBeAeHUS

Perynsaius numeBapeHusi ¥ NHIIEBOTO MOBEIeHUsT oOecTie-
YMBAETCS B3aUMOJEUCTBUEM MEPUPEPUUECKUX TOPMOHAIBHBIX
CUTHAJIOB OT ;KMPOBOW TKAHH, MOIKEIYIOYHON KEJIe3bl U Ke-
JYJOYHO-KMILEYHOIO TPAKTa, OTPAKAIIIUX KPAaTKOCPOUYHBIE U
JOJITOCPOYHBbIE U3MEHEHU S B MOCTYIUIEHUH MUIIH, U HEPBHBIMU
LEHTPaMH T'OJIOBHOTO MO3ra, KOTOpble OOYCJIOBIMBAIOT BBICBO-
O0’K/IeHHe TOPMOHOB, KOTOPBIE PEryJMpyIOT IMUIIEBOE MOBE/Ie-
HME Y PacXojl SHEPIMM Ha HYXK/Ibl HAILIETo TeJa.

HepBHas peryiasiuusi NUILEBapeHUs] OCYIIECTBISIETCS Kak
COOCTBEHHBIMUA HEPBHBIMHU CIUIETEHUSIMU THILIEBAPUTEIHLHOTO
TpaKTa, TAK U BET€TaTUBHOW HEPBHOU cucteMoid. [Tapacummnaru-
YECKUI OTAE HEPBHOM CHCTEMBI CTUMYJIMPYET IHUILEBAPEHUE,
a CMMITATUYECKUW — nogasiisieT. [ToCKONbKyY MocieqHuil urpa-
€T KJIIDYEBYIO POJIb B CTPECC-PEaKIIUsIX, JII0OOOH CTpecc yrHeTaer
(pyHK1LMIO IEpeBaprUBaHKA MUILK. AAPEHAIVH U HOPAAPEHAJIVH,
BBIJIE/ISIEMbIE HAJIIOYEYHUKAMU TPU CTPECCE, TOXE MOAABISAIOT
AKTUBHOCTb JKeTyJKa 1 KUILEYHUKA, YTHEeTasl NUILIEeBapeHue.

Perynsaimio pasHOOOpa3HbIX (PYHKIMIT sKeTyJOYHO-KHUILIEYHO-
ro TPaKTa OCYIIECTBISIOT pa3nyHble OMOJIOTMYECKU aKTUBHBIE
BEIIECTBA — HEUPOMEANATOPbI, TOPMOHBI, (DAKTOPBI POCTa, KOTO-
pble BBIAEAIOTCS HEPBHBIMU Y SHIOKPUHHBIMU KJIETKAMM Kak
camoy NMMIIEBAPUTEIBHON CUCTEMBI, TaK U 3a ee npeaeaamu. Cy-



IIECTBYET HE MeHee TpeX JECATKOB FTOPMOHOB M TOPMOHOIIOI00-
HBIX BEIIECTB, PEryIUPYIONINX (DYHKIUIO MTUITIEBAPUTETHHON CH-
crembl (Tabmuna 1).

Tabnuia 1. Perynstopsl IUINEeBapUTEIbHON CUCTEMBI

Peryaarop Dy rrrmm

Ilo JABAAINT COEPANICHHS CTCHEH SHETVI-

AnpeHaniH
Ka M KHIIEMHHKA, CYIKAIOT COCYIbI CTEHKH
M HOpajJpeHa-
. [HNIEBAPHTENBHOTO TPAKTA HPH JAeHCTBHI
Jl

cHMnaTHIeckol HepsHOH CHCTEMBI

CTHMYIHPYET CeKpPelHin BCeX NHINeHa-
PHTENBHEIX KENe3, MOTOPHEY KeaviKa
ANIETIWINOAMH | M NEPHCTANBTHEY KHIIETHHKA B OTBET HA
AKTHBHIAINI0 NapacHMnaruieckoil Hepe-
HOM CHOTEMBI




Perynarop

PyarmmHn

bpaguknamH

.'EKJ'I{HHJI{F:\"E'I' COEpamcHHe }K{‘.'I:\",'I,D‘IHDH
CTCHEH, CllDCOﬁC']'H}'E'I' PacoiHpeHHI0 Co-
Y08

Bemecrro P

Koporkuit Genok, seienseMeril Heiipo-
HAMH H HEKOTOPBIMH JPVIHMH KIETKAMH
MwenyiAka U KnmeuHnka. OH akTHBHpYeT
COKpallleHHe raaroil MyckyiaTypel CTeHOK
MHIEBAPHTENBHOTO TPAKTA, CEKPEIHID N0k
WENVIOUHOH M CIIOHHBIX eI, I0BLIIAET
NPOHUIIAEMOCTE KANMILISPOB, PACIIHPAET
COCYBL, AKTHBHPYVET NPOIECCE] BOCITANEHHS

l'actpuu

FopMoH meavika, BhUleigeMelil B KPOBL
OnpeleleHHBEIMH KIETKAMH ero CTeHKH,
TOPMO3AIHI ONnOpoKHEHHE JKeIV/IKA B KiF
METHHE, CTHMYAHPYIOIMHHE BRIpafoTRy co-
JSHOH KMCI0TE H DENCHHA, HEOOXOIHMBIX
JUisl nepepapHBaHig DeakoB B KeayIRe,
a Tarke DMKapOOHATOB, 3alIHIAIINX
CAMZHCTVIO JKENVIKA OT NOBPEXIeHH
EHCa0ToH

Facrpus-pi
3MHT NENTH]

l'opMoH, BrlTensieMblil HEPBHBIMH OTPOCT-
KAMH B CTEHKE JKEeNVIKA H OPHBOIAIHG
K BLICBOGOMIEHHIO TACTPHHA, NOBLIIICHHIO
KHCIOTHOCTH REIVIOTHOrO COKd H MOTO-
PHMEH CTEHKH JKeayaka

BHONOrHIECKH ARTHBHOE BEIECTRO, BhI3hE
BAMIIEE CIA3M LAAIKHX MBI, paciiHpesie
KANILISAPOE CTEHKH NHIEBAPHTENRHOTO
TPAKTA M VBEIHTEHHE HX NPOHHITAEMOCTH.
HecMorps Ha TO UTO OHO O0IBLIIE BCETO







Perynarop

Dyurmnn

INmoxaros

FopMoH noEKeVIOTHOH e le3bl, OBLIIa-
I YpOBEHE TIIOKO3L] B KPOBH 34 CUET
paclenieHns IMHKOreHa, 3anaceHHoro
B nedeH. Ero aduerr npornsononosen
JAeHcTBHID HHCYAHHA. CTHMYIHPYET CeRpe-
1Mo C1M3M M GurapboHaTa, nojaBiseT
NEPHCTANLTHKY KHIIETHHEA,

Iiokozo3as-
CHMBIH HHCY-
JHHOTPOIHBI
MOIHOEITH

FopMoH, BeIpadaThiBaeMEI KieTEAMH TOH-
KOO KHIIEUHHEA, NPHBOJHT K 00pazoBa-
HHUIO NOGKEeNVI0MHONH EKene3ol HHCYIHHA
B OTBET HA NPHEM NHIH, NOJaBIgeT BCa-
CHIBAHHE JKUPOB, HATPHS H BOJILI

Kemvnounniih
HHIHOHPY -
mHil nenTHI

IMogasaser CORPATHTENBHYID) H CEEPETOD-
HYH} ARTHBHOCTE CTCHOR HETVIEL

Hucyaun

B necaTkH pa3 noBelIAeT NPOHHIAEMOCTE
MeMOpaH KIeTOK JUisl [II0KO3BI, TEM CAMBIM
CHMKAdA YPOBEHb CaXapa B KPOBH, crocob-
CTBYET HAKOILIEHHIO TIHKOreHa

Mornaun

ARTHBHIHPYET JKENVI0UHBIE COKPAIlEHHS

Heiipo-
nentHa Y

Obpazverca B runoranamyee. [Togapaser
COKPaNeHH CTEHOK JKeay/IKa H KHINeUHHES,
OKAIBIBAET COCYIOCYRHBaIONMee TeiicTHe.
BulzbiBaeT MYBCTBO TOA0A, CTHMYIHPY-
eT NHIEEYI0 aKTHBHOCTL, CnocoGCTByeT
OKMPEHHIO H YTHETAET [I0A0BYI0 (DYHKITHIO

Odpaayercs HelipOSHIOKPHHHBIMH KI€TKd-
M IR O TETEAME OMTRE OO







Peryastop

Pynrmmnn

[Menrma,
CBAZAHHBI

© KAIBIHTOHH-
HOBBEIM I'eHOM

TopMo3UT CEKPeTOPHYIO AKTHBHOCTE CT6-
HOK Key/Ka

Memrua YY

Obpaayercd EIeTkaMH KHmedHnEa. o
JABIAET JEMVIOTHYIO, JKeTIHVIO H NOIKe-
JYVAOUHYIO CEKPEIHID, COKPATHTENIRHYIO
AKTHBHOCTE NHINEBAPHTENLHOIO TPAKTA,
CHIZKACT ANneTHT

IMankpearuie
CKHIT noau-
MEnTHT

[Nogasnser ceKpeTOPHYI0 AKTHBHOCTE MOF
WENVIOTHOH MHeneinl

IMpocrarnas-
auH E

CrnocodcrByeT BRUIEAEHHID CIH3H H O
KapOoHATA CTEHKOH HenyiKa, TeM CaMbIM
3AMHIAL €€ 0T I0BPEIEHHS JKeTV/I0THLIM
COKOM

¥rueraer ofpasloBaHHe CONSHON KHCAOTR
B SKEIVIKE, IOIABIHET COKPAIEHHE IIairoi
MYCEYAATYPhl KHIIEUHHEAD, ClocoboTByer

CerpeTHH .
NEpPExoIy NHIH H3 Keaylka B KHIIeTHHE,
AKTHBHIHPVET BRIPADOTEY COKA MOJIEETV-
JoTHOH Kenesnl
AKTHBHIHPYVET COKPANIEHHH CTEHOK KH-
CepoToHHH !

HIE THHEA

CoMaTocTariH

Briiensercs HEROTOPLIMH EACTEAMH IOJ-
}[{E.-'I‘}",’I,IIZITII-I[ZIH HENEIR], HEVIEA H KHIEY-
HUEA. [logasaser Boe BB AKTHBEHOCTH
EHEVIOTHO-EHIICTHOND TPAETA, BhIICICHHE
DONLIIHMHCTEAL FrOpMOHOE, CEA3AHHLIX C 1TH-
MEBAPCHHEM, B HACTHOCTH FIKEATOH




Peryaarop Dy rrrmm

PoncreeHHRBIN ceKpeTHHY MOpPMOH, BRIpa-
BaTeiBacMbIl cTEHKON KMIIETHHEA B OTBET
Ha npHeM nunM. Ilogasagser MoTOpHKY
FENVIKA H BRIIEAEHHE CONAHON KHCI0ThI
CTUMVIHPYET NPOIVEIIHID HHCYVIHHA, TOp-
MOZHT BRIPAbOTEY COMATOCTATHHA M IUH-
KaroHa nofiReryIoTHoll menesoi

SHTEPOTNIOKA-
rod (GLP-1)

AnuiepMat- Crumyiupyver Bo300HOBICHHE ENETOK
HEIH dhakTOp INHUTENHS CAM3IHCTON NHIEBAPHTENLHO-
pocTa ro TpakTa

BazoaxTHs- AKTHBHIMPVET BhIAeNeHHEe epMEHTOR
HBIH MHTE- NOJEEEIVIOTHOMN Eenelnil 1 xenesaMu K-
CTHHAILHBIH MEeTHHEA, D0JaBisgeT BupaboTiy consHoil
MENTH]T KHCAOTEL B KEAVIEe

Korpa nuia rnocrynaer B NUIIEBAPUTENLHYIO CUCTEMY, pac-
TSOKEHUE ee CTeHOK, u3MeHeHue pH cpenpl, Hanuuue omnpene-
JICHHBIX IMUTATEJIbHBIX BEIIECTB CIIOCOOCTBYIOT AKTUBAIMU SHJIO-
KPUHHBIX KJIETOK B CJIM3UCTHIX O00JI0YKaX, KOTOPBIE BHICBOOOK-
Jal0T TOPMOHBI B OKPY’KAIOIIYI0 TKaHb U B KpoBb. Kpome TO-
r0, aKTUBHOCTb TUX KJIETOK PEryJupyeTcsl BEreTaTUBHOW HEPB-
HOW CHCTEMOW: ONyXJIaoIuid HepB (MapacUMIAaTHUECKUN OT-
JieJT BereTaTUBHOW HEPBHOM CHUCTeMbI) CIIOCOOCTBYET BhIpaOOT-
K€ TOPMOHOB, YCHJIMBAIOIIUX TMUINIEBAPEHNEe, a YPEBHbIE HEPBBI



(CMMMaTUYECKUI OT/Ae) OKa3bIBAIOT MPOTUBOMOJIOKHOE BIIMS-
Hue. HekoTopeie peryasatopbl 1 TOpMOHBI (AUETWIXOJIMH, HOpaJl-
pPEeHAJIMH, TaCTPUH-PEU3UHT TIENTU]]) BBIIEISIOTCS HEmoCpe/-
CTBEHHO HEPBHBIMU OKOHYAHHUSIMHU.

Brigenenre ropMOHOB-PEry/IITOPOB MUIIEBAPEHU S IIPOUCXO-
JIMT, KaK MPaBUJIO, B OTBET Ha MIOCTYTIJICHUE ITUIIH U CIIOCOOCTBY-
€T ee MepeBapUBaHMIO U YCBOCHUIO. AKTUBU3ALIMS AESATEIbHOCTU
MUIIEBAPUTEIBHOTO TPAKTa HACTYMAET YK€ B TOT MOMEHT, KOria
Mbl BUJIMM TMHIIY U YYBCTBYEM €€ 3arax, a TaKKe HAUMHAEM ee
MIEPEKEBBIBATL. B rOJIOBHOM MO3re BOZHUKAIOT PePIIEKChI, KOTO-
pble MOArOTaBIMBAIOT KETYIOK K MPUEMY MHUIIIH.

['opMOH racTpyH BbIJENSIETCSI B KPOBb KJIETKAMU KETyJKa B
OTBET Ha TOCTYIUIEHHE B HEero OEJIKOBOW IMHUIIM M PaCTsKEHUE
CTEHOK >xenyaka. OH aKTUBUPYET MIAAKYI0 MYCKYJIATypy CTEH-
KM JKeJTy/IKa ¥ TeM CaMbIM 3aIycKaeT ero MOTOPHUKY, HEOOXOIU-
MYIO JIJI1 U3METbYEHUsI U MepeTUpaHus MUIIEBOro Kkomka. l'a-
CTPHIH CTUMYJIpPYeT 0Opa30oBaHUe B CTEHKE jKeTyKa T’MCTaMUHa,
KOTOPBIY MOBBIIAET KUCJIOTHOCTD KEJTyAOYHOro coka. Kak Tonb-
KO CpeJia B JKeJTyJAKE CTAHOBUTCS JOCTATOUYHO KUCJIOM, BbIJIEIEHUE
HOBBIX MOPLIMI FACTPUHA MPEK pallaeTcs.

BeicokoOenkoBast muia, KogerH, OyJIbOHbI, OTBAPHI CIIOCOO-
CTBYIOT MOBBIIEHUIO KMUCJIOTHOCTH KETYIOYHOIO COKa, TOITOMY
OHM HE PEKOMEH]IYIOTCSI MPH MOBBIICHHOM KeTyJI0YHON CeKpe-
MU, YTJIEBOIHAS MUIIA, HATPOTUB, TOPMO3UT KEJTyAOYHYIO aK-
TUBHOCTD.

B pesynbrare ycBOeHUs MUIIK B KPOBU YBEJIMUMUBAETCS] KOH-



LEHTpAaIMs )KUPHBIX U1 AMUHOKUCJIOT, BCJIEICTBUE ITOTO KUILIEY-
HUK HauMHAET BbIpAOATHIBATH TOPMOH XOJICIIUCTOKWHHH, KOTO-
pbIil B CBOIO OUepe/Ib MOJABIISIET aKTUBHOCTh JKey/IKa.

[ocTyrieHue KHUCIoro MUIIEBOro KOMKA W3 KellylKa B KH-
IIEYHUK CIIOCOOCTBYET BBIIEJIEHUIO TOPMOHA CEKPETUHA, KOTO-
PBIA TOKE TOPMO3UT CEKPELIMIO KETYIOYHOTO COKa, HO CTUMYJIU-
pyeT BbleJIeHHE B KUILIEYHUK COKA TOKETYIOUHON Kee3bl.

Korna nuina nocrynaer B NUILEBAPUTENBHYIO CUCTEMY, pac-
TSKEHUE €€ CTeHOK, u3MeHeHue pH cpenpl, Hanuuue onpene-
JICHHBIX MMUTATEJIbHBIX BEIIECTB CIOCOOCTBYIOT AKTUBAIMU SHJIO-
KPUHHBIX KJIETOK B CJIM3HUCTHIX 000JI0YKaX, KOTOPbIE BHICBOOOXK-
JAI0T OIpEIEIEHHbIE TOPMOHBI B OKPYKAIOIIYI0 TKaHb U B KPOBb.
Kpome Toro, ak THBHOCTb 3TUX KJIETOK PETyJIUPYETCs BEreTaTrB-
HOHM HEpBHOW CHCTEMOI1: OMyXJalonmii HepB (TapacuMIiaTiuye-
CKU OTJIeJ)I BereTaTUBHON HEPBHOM CHUCTEMBI) CLIOCOOCTBYET BbI-
pabOTKe TOPMOHOB, YCHJIMBAIOIIMX MHUIIIEBAPEHUE, a4 YpPEBHbIC
HEPBBI (CUMIATUYECKUN OTJEJ) OKa3bIBAIOT MTPOTUBOMOJIOKHOE
BiusiHue. Hekotopele peryasartopsl ¥ TOPMOHBI (AIETUIIXOJIHH,
HOpa/IpeHaJIuH, TACTPUH-PEU3UHT TIENTU]T) BBIICSIOTCS HETO-
CPEACTBEHHO HEPBHBIMUA OKOHYaHUSIMHU.

DHepreTUuecKkuil 0asaHc OpraHu3Ma peryJupyeT TOJIOBHOM
MO3I, OPUEHTUPYSCh HA TOPMOHAJIbHBIE CUTHAJIBI OT TUIIIEBAPU-
TEJILHOTO TPAaKTa U KUPOBOW TKAHM.

PaccmoTpuM, Kak MpOMCXOIUT 3Ta peryJislus.



T'opMOHBI :KNPOBON TKAHM

['OopMOH 1enmun, UrparoIi BaXKHEUIIYIO POJIb B PETYIALUN
9HEepPreTUIecKoro OajgaHca 1 UMMYHHUTETA, 0Opa3yeTcsl B JKUPO-
BBIX KJIETKaX. Yem OoJibliie B Tejie )KUPOBON MACChl MM YPOBEHb
WHCY/IMHA®, TeM BBIIIIE YPOBEHb JieNTHHA B KpoBu. [1pu ronona-
HUH €r0 KOJIMYECTBO, HAITPOTHUB, YMeHbIaeTcs. JIenTuH crocoo-
CTBYET IMOJABJICHUIO YYBCTBA TOJIOJAa U COKPAIIEHUIO KUPOBOU
Macchl Tejia. OJJHaKO TPy OKHMPEHUH JIENTUHOBOIO CUTHAJIA CTa-
HOBUTCSI TAK MHOTO, YTO TOJIOBHOM MO3T MEPECTAET €ro BOCIIPH-
HUMaTh — (hOPMUPYETCS JICITUHOBAST PE3UCTEHTHOCTh, KOTOpast
BBIPAXKAETCS B HAPYIIIEHUM PETyJISAIMM alllieTUTa U YyBCTBA Ha-
CHIIIIEHU I, CIIOCOOCTBYIOIIAs ele OosbiemMy oxupeHuto. Eciu
He JOIyCKaTh Mepeeanus U ObICTPOro Habopa KMPOBOW MacChl
TeJa, JISNTUHOBAsI Pe3UCTEHTHOCTh HE HACTYITUT U JIETITUH 00ecC-
MIEYUT YYBCTBO HACHIILICHHUSI.

Emre oquH ropmMoH XHMpOBOW TKaHU — adunoxHekmun. Ero
KOJIMYECTBO 3HAYUTEILHO BO3PACTAET MPH TOJIOJaHuH, (pu3nde-
CKUX yIMPaXHEHUSX WM HU3KOKaJIOpHitHOW auete. OH mpeaoT-
BpalaeT Habop MacChl TeJia, CHUKAET yPOBEHb [IMPKYJIUPYIOIIUX
KUPHBIX KUCIIOT W MPEAOTBpaIliaeT pa3BUTHE YCTOMUMBOCTU K
WHCY/IMHY, TIPUBOASINEH K OXUPEHHIO, caXxapHOMY JualeTy u
aTepocKJiepo3y. Posib B JOITONETHH 3TOTO TOPMOHA OTPE/IEsIeT-

3 T'opMoH, BblIENAEMBLIl NOKETYIOYHOM KEJIE30H U PETYIUPYIOLIUN KOIMYECTBO
IJIIOKO3bl B KPOBU.



Cs1 €T0 CMIOCOOHOCTHIO AKTUBU3UPOBATH MOJIEKYJISIPHBIE CUTHAITb-
HbIE TyTH, MPETATCTBYIOMINE CTAPEHHIO*.

HakoHel, TOpPMOH 3KMpPOBON TKaHU pe3uCHuH TIOBbIILAET
HEUYYBCTBUTEJIBHOCTh K MHCYJIMHY M CIOCOOCTBYET OKUPEHUIO.

* Curnanbubie mytat AMPK/SIRT1, PPAR. O6 ux cBS3M ¢ JOITOIETHEM U TUTaHUEM
MBI PacCKaxkeM B 6 TJIaBe.



T'opMOHBI MO KEJTYTOUHOH KeJIe3bl

Hucyaun cekperupyercsi B KpOBb OeTa-KJIETKAMH TTOIKEITY-
JOYHOM keJie3bl Tocsie npueMa nuii. OH crocoOCTBYeT yCBOe-
HUIO TJTIOKO3bI KJIETKAMU BCEX TKaHEeW, a B [IEHTPAJIbHON HEPBHOMN
cucTeMe — MOJABJIsIeT YyBCTBO Iojioja.

CauikoM BBICOKME MUKW MHCYJIMHA, a TaKKe OOUJNe BUCIIE-
PaAILHOTO (CHHOHUM — aOJJOMUHAJILHOTO) KHpa (BOKPYT KU3HEH-
HO BQJKHBIX OPraHOB B OPIOIIHOM TMOJIOCTH) — (PaKTOPhI MHCYJIH-
HOBOW HEUYBCTBUTEJILHOCTH, IIPUBOJSIIEH K Truadery 2 Tuma.

Boree Bcero MoBbIIIaeT ypoBeHb HHCY/IMHA OeJTbIi XJ1e0 1 puC.
3aJior 10AroJeTrsi — HU3KUe YPOBHU MHCYJIMHA U BBICOKAs UYB-
CTBUTEJILHOCTh K HEMY MepudepuiecKknx TKaHeu.

Iankpeamuueckuii noaunenmuo, Kak VU UHCYJIVH, BbIpada-
TBHIBAETCSI MOJIKETYT0YHOM *kese30i. Ero ypoBeHb B I1a3Me Kpo-
BU OTJIMYAETCS BBIPAKEHHBIMU CYTOYHBIMM PUTMaMU — C MHU-
HUMYMOM PaHHUM YTPOM U MakCMMyMOM BeuepoM. Kpome To-
ro, €ro coluepkaHue BO3pacTaeT Mocie MpueMa MUY B OTBET
Ha pacTsKeHUe JKeJTyJJKa U BblieJIeHe TOpMOHA YyBCTBa rojiofia
rpesvHa.

B HEKOTOpBIX CITydasix O)XKMpPEHUE MOKET ObITh BHI3BAHO HApY-
IIIeHNeM BbIpaOOTKY MTaHKpeaTuieckoro nojmmentuaa. Ero nei-
CTBHE CBSI3aHO C TOJIaBJICHUEM IHINEBOTO MOBEIEHUS U TIOBHI-
IIEHUEM YYBCTBUTEJILHOCTH TKAHEW K MHCYJIMHY.



T'opMOHBI KeJIyJ0UHO-
KHIIEYHOI'0 TPAKTA

Ilenmuo YY oOpa3syercsi KJeTKaMH TOJICTOTO KHUIIIEYHUKA
(cxema Ha crp. 38-39). Ero BblpaOoTKa CTUMYIMpyeTcs npue-
MOM TIHIIM, B OCOOEHHOCTH €€ KUPOBOW COCTABJISIONIEH, KUC-
JIOTOU JKEeJTyJJOYHOTO COKA M JKEeTUHBIMHU KUCJIOTAMU, OKA3aBIIIH-
MHUCS B pocBeTe KuiiieuHrnka. OH criocoOCTByeT Oojiee T0Iromy
HAXOXJICHUIO MMUIIM B KEJy[AKe W 33/IepXKUBACT BbIJCICHNE -
IIEBAPUTEJIbHBIX COKOB, MPETSITCTBYsI HAOOpy Beca.

I'peaun sBnsiercs ropmoHoM anmetuta. OH BHIpadaThIBACTCS
MIpEsK/ie BCETrO B CTEHKE XKeTy/Ka, a TaKKe B KuilieuHuke. OH noj-
YMHSIETCS] CYTOYHBIM PUTMaM — €ro YpOBEHb JIOCTUTaeT MaKCH-
MyMa yTPOM U MUHUMYMa HOYBIO, & TAKKE€ HApACTAeT MPH roJIo-
JAHWUU U CTIAJIAeT MPU HACHIIEHUH, TIPEXk 1€ BCEro )KUPaAMHU U YT-
nesonamu. [Ipruem HachblllieHHe yTIiIeBOIaMHU JI0JIbIIIEe BCErO CHU-
’KaeT ypoBeHb IPeJIHA, B TO BpeMsi KaK JKUPbI IAI0T Oosiee KpaT-
KOBPEMEHHBIN (P EKT.

Anumepozarokazon (GLP-1) — ropMoH, BeIpadaThiBacMblii B
CTEHKE TOHKOT'O KMIIIEYHMKA B MOMEHT MOCTYIJIeH!s muiy. Ero
BBICOKHMI1 YpOBEHb B KPOBH IOAABIISIET MUIIEBOE MOBEICHUE U
aKTUBU3UPYET HApaOOTKY MHCYJIMHA, YTO CHUKAET YPOBEHb IJTIO-
KO3bl B KPOBH.



OxcuHmomooyaun Toxe oOpazyeTcss B TOHKOM KHUITICYHU-
Ke MPONOPIUOHAIBHO KOJIMUECTBY MOTPEOJICHHBIX Kaopuid. [To-
9TOMY MUK €r0 aKTUBHOCTU TIPUXOIUTCS HAa Beuep, a Craji — Ha
paHHee yTpo. JIelicTBre 3TOro ropMOHa MPUBOJIUT K IOJABJICHHIO
MIUIIEBOTO ITOBEICHUS.

Xoaeyucmorxunun — rTopMOH JBEHAIIATUIIEPCTHON M TOIIEH
KMIIKY, 00pa3yIoIuics TocIe prueMa I | CIOCOOCTBYIO-
U BOHUKHOBEHUIO OIIYIIEHUsI CHITOCTH. OH Takke CTUMY-
JIMPYET COKPATUTEIbHYI0O aKTUBHOCTh KHMIIIEYHHKA U TTOJABJISET
OTOPOKHEHHE CONEPKMMOTO JKETyIKa B KUIIICUHNK.

Bbomoe3un 6bICTPO BHIIETSAETCS B KPOBb KUIIEYHUKOM ITOCTIE
IpYeMa MUILKY U CHUKAET arlleTuT.

[Ipu nepeenaHUy 1 YacThIX IEPEKYCAX, KOTJa OPraHU3M MoIy-
JaeT U30BITOK KaJOpUi, KOTOPBII OH BBIHYKJICH 3aracaTh, MexX-
Jly TpUeMaMH UM JIEPKUTCS] BBICOKMI YPOBEHb TOPMOHOB Ha-
ChIILIEHU s (MHCYJIMHA U JIEITHHA), YTO B KOHEYHOM UTOTre IIPUBO-
JUT K PE3UCTEHTHOCTH TKaHEeW, K X CUTHaJIaM U YXYIIIEHHUIO pe-
TYJISIIM KaK TIAIIEBOTO MOBECHU I, TAK M METa00IM3Ma B 1IEJIOM
(pUCYHOK). DTO MOBBILIAET PUCK OKUPEHUSI, BOSHUKHOBEHUSI Ca-
XapHOTo uadeTa 2 TUIa U CepaeYHO-coCcyIucThIX ipodiem. Co-
KpaTuB KOJMYECTBO MPUEMOB IMHUIIIN 32 IeHb U OOMJIBHOCTh Tpa-
T€3bl, MO’KHO HOPMAJIM30BATh YPOBEHb ITUX TOPMOHOB B KPOBH,



YyBCTBUTEJIHOCTh K HUM TKaHE! M SHEPreTMYecKuil OasaHC B
OpraHu3Me.
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I'maBa 2
Kak o0pecTn KHIIIeYHHK
OJTOKUTEJI. ..

Kak o0pecTn KNIIEYHHK TOJITOKUTEJIA,
MOAPYKUBIIHCH C €ro oouTaTe sasMmu?

Mbl He eMHCTBEHHbIE, KTO MUTAETCS CheJeHHOW HaMU IHU-
mei. [lepBbiMu ee K cebe «Ha CTOM» MOTy4YaloT MUKPOOPraHu3-
MBI, OOMTAIOIIME B HAILIEM MUILEBAPUTEILHOM TPAKTE.

YenoBeueckue nuineBble (pepMeHThl HECIOCOOHBI MIepeBapH-
BaTbh HEKOTOPBIE CIIOKHBIE YIIIEBOJB! ¥ PACTUTENIBHBIE ITOJIMCAXA-
pUIbL.

BmecTto 3TOro OHM MeTadoNM3UPYIOTCS MHUKpOOaMu, KOTO-
pble 00pa3yoT KOPOTKOLETIOYEYHBIE )KUPHBIE KUCIIOTHI, BKJTIOYAsT
areTart, IpoIMoHaT U OyTHpar.

HenaBHO OTKpBITHI CrieHU(PUUECKHE PELIETITOPBI K 3TUM CO-
€IMHEHUSAM B JKUPOBBIX KJIETKaX 4YEJOBEKA, SIMUTEIMAIbHBIX
KJIETKAX TOJICTOM KMILIKU U MOHOHYKJIEAPHBIX KJIETKaxX nepude-
PUYECKOU KPOBU (KOMITOHEHT KJIETOUHOIO UMMYHHUTETA).

Takum 00Opazom, BblesieMble OaKTepUsAMU (PaKTOPbl MOTYT
CITY’KUTb CBOEOOPa3HbIM SI3IKOM OOIIEHNSI MUKPOOPTaHU3MOB C



KJIETKaMU Harlero tena. JlefiCTBUTeNIbHO, UCCIIEIOBAHMUS HA Mbl-
I1aX MOKa3aJIM CBSI3b MOJIOMKHU F€HOB 3TUX PEIENTOPOB C XPOHU-
YEeCKMMHU BOCIIAJIMTEIbHBIMU 3a00JICBAHUIMU, TAKUMH KaK OKH-
peHue, KOJUT, acTMa U apTpuT.

[MonkapmiiuBasi mosie3Hble OAKTEpUM HAIETO KUINEYHUKA,
MBI 00ECTIEYMBAEM OPraHW3MYy MOTEHIMATbHBIE TePOITPOTEKTO-
pbl, TaKWMe KaKk BUTaMHMH K2 (MK-7), SHTEpPOJAKTOH, OyTHpar,
ciepMuuH. [To 3TUM coeAMHEHUSIM €CTh CBE/IEHUS O CHUKEHUU
PUCKa CMEPTHOCTH Y UeJIOBEKA U JKUBOTHBIX, OJIarOTBOPHOE BIIH-
sTHUE Ha MEXaHU3MbI CTAPEHU I, OTMEYEHbI TTOBBIIIEHHbIE HOPMBI
UX Y JIIOJIEU-/I0JITOXKUTETICH.

Opranusm 4esjioBeKa HAYMHAET 3aCeNsIThCsl OAKTEPUsMU Cpa-
3y MOCJIe POXKJCHMS: KMIIIEUHUK 3aIOTHSIETCS] MUKPOOPraHU3Ma-
MU TMPU MUTAHUU MATEPUHCKUM MOJIOKOM, KOTOPOE€ COINEPXKUT
okoJio 1 mupz GakTepuii Ha JIUTP.

Ha sTom sTane onpezensioniyio pojb UTpaeT To, YeM MuTa-
Jlach MaTh BO BpeMsi OEpeMeHHOCTH U KopmuieHus. Hampumep,
€CTb UCCJIeIOBAHMSI, TOKA3bIBAIOIIIME, YTO €CJIM KOPMSIIIasi MaTh
MPEINOYUTAET KUPHYIO TUIIY, Y MJIaJEHIIa MOXET Pa3BUTHCS
JUCOaKTepro3.

MareprHCKOe MOJIOKO COIEPXKHT BellecTBa-IIPeOnOTHKH 2,
KOTOpBbIE CIOCOOCTBYIOT (POPMUPOBAHUIO 3[J0POBOM MUKPOIIO-

3 Ipe6uoTHKY — HeycBauBaeMble COEMHEHUs, CITyXKalllhe TUIIeH GaKTepusiM Ku-
1IeYHMKa. B ITaHHOM cilydae 3TO rajakTOOJIUIocaxapufbl, TO €CThb IOJIUMEPHl MO-
JIOYHOTO caxapa rajakrossl. [1o 3Toll IpyuYnHE NpU UCKYCCTBEHHOM BCKAPMJIMBAHUU
HEeOOXOIFIMO ITPeyCMOTPETh HAIIYHE TaJIAKTOOJIMTOCaXaprIoB 1 (PPyKTOOIUrocaxa-
PUJIOB B KQUeCTBE IIPEONOTHKOB.



Pbl B KHIIIEYHHKE.

Opnnako HambOosnee Ooratasi U ycroiunBast Mukpodiopa ¢op-
MUpYeTCsT Ha 3-M Tojy XW3HM W BIOCJECICTBUU OCHOBHasl ee
YacTh OCTAETCs IOBOJILHO CTAOMIIbHOM. B TO ke Bpemsi Kalopuii-
HOCTb U COCTaB JIUETHI, BOCMAJMTENIbHBIE MPOIECCH, CTapeHNe
OpraHu3Ma MPUBOAAT K HEKOTOPHIM U3MEHEHUSIM COOTHOIIICHUST
BUJIOB MUKPO(IIOPBI.

B crapoctu yxymuenue ¢pusuonornueckux (pyHKIMNA opra-
HU3Ma 4YesioBeKa (Mpexae BCero MMMYHHOE CTapeHUE, XPOHHU-
YecKoe BOCIMAJIeHHE, BBICOKMI YPOBEHb TOPMOHOB CTpPECca IJII0-
KOKOPTUKOUJIOB) BBI3BIBACT CHMKEHHE YKCIa TpeCTaBUTesen
TIOJIE3HBIX BUJOB MUKPOQIIOpH (Hanpumep, ouduaodaktepuil),
YTO CMOCOOCTBYET BOCHAJMTENIBHBIM 3200JI€BaHUSAM KHIIIEUHH-
Ka.

VBenuueHue B 1,5 pa3a KaJJOpUIHOCTH JMETHI CIIOCOOHO 3a
HECKOJIbKO JIHed Ha 20 % yBeIuM4UTb JOJTI0 BOCHAJIUTETbHBIX
OakTepuil MO OTHOIIEHWIO K TPYIIe MPOTHBOBOCHAITEIHHBIX.
OnHako HanOOJIbITIee BIMSIHAE OKA3bIBAET KAYeCTBEHHBIN COCTAB
nvethl. [TorpebneHue npenuMyIecTBeHHO XMUBOTHOM MTUIIU YBe-
JIMYUBAET MPUCYTCTBUE YCTOMUMBBHIX K JNEUCTBUIO KETYM MHUK-
POOPraHU3MOB, 00JIaIAIOIIUX TTOBHIIIEHHON CITOCOOHOCTBIO pac-
HIETUTSTh OEKOBYIO TUIy. Pa3sMHOXeHMe HEKOTOPBIX M3 HUX
MOXET CIOCOOCTBOBATh PA3BUTHIO XPOHUYECKUX BOCIIAINTE b~
HBIX 3200JIeBaHUI KUIIEYHUKA U paKy nedeHu. OIHOBpPEMEHHO
YMEHBIIIAETCS JIOJIS MOJIe3HbIX aHA9POOHBIX OaKTepUil, KOTOphIE
PACHIEIUISIIOT TIoJTUcaxapuibl pacteHuid B niuiie. HaoGopor, ne-



pexoi Ha UeTy ¢ OOJIBIIMM CofiepkKaHheM cliabornepeBapuBae-
MOT0 Kpaxmaja® v pacTUTEIbHBIX BOJIOKOH Y JIIOfIEN C OKUPEHU-
€M CITOCOOCTBOBA YBEJIMUYESHUIO JIOH TOJIE3HBIX OaKTepui.

Poste MUKpO(IIOpBI B TMIIIEBOM [TOBEIEHUH PAHbILIE HEIOOLIE-
HUBaIack. Harpumep, BUpI, KOTOpBIE MTPeo0IaIaioT My paryo-
HE U3 MPOIYKTOB )KUBOTHOTO MPOUCXOKICHHUSI, YMEHBIIAIOT BbI-
pPabOTKy TOpMOHA rOJIOfIa TPEJIMHA, a Te, KOTOPbie OOMJTBHBI TTPU
PACTUTENIbHOU AMeTe, TMOBBINAIT ee, CocOOCTBYs MOIAepkKa-
HUI0 annetuTa. HenaBHO yCcTaHOBIIEHO, UTO BCEM M3BECTHAs KU-
IIeYHAsI MAJI0YKa, HACKIIIASICh, BBIICISIET PEryIsTOPHbIE OCITKH,
KOTOpbIE BJIMSIOT HA BBIPAOOTKY TOPMOHOB, MOJABJISIIONINX aK-
TUBHOCTb [UILEBAPUTEILHON CUCTEMBbI, TAKUX KAK SHTEPOITIIOKA-
roH 1 nentug YY.

[uieBbie BOJIOKHA HE YCBAaMBAIOTCSl OPraHU3MOM 4YeJIOBEKa,
HO CITy)KaT CyOCTpaTOM JIJIsl KU3HEAEATEIBHOCTH MUK PODIIOPHIL.
3a cuer AedTeIbHOCTU OaKTepHid BOJIOKHA 00eCIeYrBaloT OKOJIO
10-15 % HeoOXxoaMMon HaM SHEPIUu.

[To pexomenparussm BO3 HopMamu ux MOTpeOIeHUs sSBIIs-
1orc 25-35 r/cyt. HepocraTok B MMILE PaCTUTENBHBIX BOJIO-
KOH (YCTOMYMBBIX K ME€pPEBApUBAHUIO KPaXMaJlOB, HEPACTBOPHU-
MBIX MUILEBBIX BOJIOKOH) MPUBOIUT K YMEHBILIEHUIO TOJU MUK-
POOUOTHI, IPOAYIMPYIOIIEN KOPOTKOIIETIOUEUHbIE KUPHBIE KUC-
Jotel. UTanesHckuil uccneposarens Kinaynquo @panyecku orme-
YaeT, YTO TaKWe KUCJIOThI’ SIBJISIIOTCS KOHEUHBIMH MPOAYKTaMU

6
Ammiio3a, KOTopasi COIEPKUTCS B s0I0Kax, OGaHaHaX, 00OOBBIX.

7 Auerar, N-TIPOITMOHAT, N-OyTHpaT (COM YKCYCHOM, IPOITMOHOBOM U MACIISTHOH KHC-



OaKTepHaAILHOTO OECKHCIIOPOJHOTO OPOXKEHUs IMUIIEBBIX BOJIO-
KOH. OHU BBIICTIAIOTCS B OOJIBIIMX KOJTMYECTBAX OaKTEpUsIMHU,
OTHOCSIIIIMMUCS K KHUBYIIUM B OSCKUCIIOPOIHON cpejied, u ciy-
’KaT KJIeTKaM KHUIIEYHUKA BaXKHbIM UCTOYHMKOM SHEPruu. Alie-
TaT M IPOMHMOHAT 3aTeM HUCIOJb3YIOTCS B MEUCHM JJIsI CHHTE-
3a JKUPHBIX KUCJIOT M IJTIOKO3bI, COOTBETCTBEHHO. Kpome Toro,
OHH aKTMBU3UPYIOT BHIPAOOTKY KJIETKAMH CIIM3UCTON KHUIIEYHH-
Ka nentuaa Y'Y, KOTOPbIH MO/IaBJIseT arreTHT.

ITH KUCJIOTH PETYIUPYIOT KUCJIOTHOCTb CONEPKUMOTO TOJI-
CTOrO KHIIIEYHHKA, OOECIIEUnBAsI TEM CAMBIM IOCTOSTHCTBO CO-
CTaBa MPUCTEHOUYHON MUK PO(IIOPHI ¥ CIIOCOOCTBYsI BHIBEIECHHIO
U3 OpraHu3Ma TOKCMYHOTrO aMMHaKa, 00pasyIoIerocst mpyu pas-
JIO)KEHUM aMUHOKUCIIOT, B BUje cojied ammMoHus. OHM BIIUs-
10T Ha MEPUCTAJIBTUKY M MPOHHUI[AEMOCTh CTEHKU KHUINCYHHMKA
JUTsL TAKKMX BEIIECTB, KaK BOJA, HATPUM, XJIOP, KaJIbIIUA U Mar-
Huii. Kpome Toro, Oytupar peryiampyer paboTy MHOTMX T'€HOB B
KJIeTKe’, B pe3yJ/ibTaTe Yero OKa3blBaeT MPOTUBOOITYXOJIEBOE Jei-
CTBUE U YyJydlllaeT MeTabOoIu3M, HapuMep NP HapYIICHHUSIX,
CBSI3aHHBIX C BBICOKOKUPOBOM TUETOM, CHIXKasl TAKKe BhIpakeH-
HOCTb MBIIIEYHOM aTpoduu MpHu crapeHud. byTtupar oOnagaer
AHTUBOCTIAJIUTEIbHBIMU cBOMCTBaMH '°. B sKcriepuMeHTax ¢ Ku-
BOTHBIMU OH TPOJIJIEBAJ KU3Hb JAPO30(pUIaM, a TaKKe TeHETH-

JIOT).
8 OrnocsTes k TpyIIie KJIOCTPUIUA.
? TomaBseT aKTUBHOCTH J€ANETIA3 THCTOHOB.

1 o
0 ‘{epe3 B3aUMOIECUCTBUE C G-0eJIKOBBIMU penenTropaMu Ha IMOBEPXHOCTU KJIETOK.



YECKMM JIMHUSAM MBIILIEN C YCKOPEHHBIM cTapeHueM. IlokazaHo
TaK’Ke, 4YTO OyTUPaT YCHIIMBAET (DYHKIIMIO MAMSITH y CTaphIX OCO-
Oeil TMHKYU MBIIIEH ¢ Ipu3HaKamu Oosie3Hu Asblireiimepa. Mu-
TEPECHO OTMETUTb, 4T Jitoau 100-1eTHero Bo3pacra UMeT 60-
Jiee BBICOKME YPOBHM IPOTUBOBOCIIAIUTEIBHBIX KOPOTKOLIENO-
YEYHBIX JKMPHBIX KUCJIOT B KUINeUHNKe (OyTupar u ap.).

B mpucyTCTBUM THINIEBBIX BOJIOKOH OAaKTEpUM KHUINEUHHKA
PacTyT M CUHTE3UPYIOT HEOOXOOMMBI HaM MMIIEBOW OENOK, a
Takxe oT 1 % 1o 20 % cBOOOAHO MUPKYJIMPYIOIIUX B TIa3Me
KPOBU HE3aMEHUMBIX aMUHOKHCIIOT — JIN3MHA Y TPEOHUHA.

AMMHOKHCIIOTA JIN3UH, KaK 1 MUIIEBbIE BOJIOKHA TPyOO# pac-
TUTEJIbHOH MUIIIY, ABJISIETCS CyOCTpaToM /J1s1 IPOU3BOJCTBA OaK-
TepUsIMHU TOJICTOTO KUILIeYHUKa OyTrpara. ByTupar, KopoTkolie-
NOYeYHast )KUpHasl KUCIOTa, MOXKET YIy4LIMTh 3J0POBbE MO3Ia.
Bytupar peryistop snureHeTuku (MHrMOMTOpP TMCTOHOBOMH Jiea-
uermnasel HDAC), ydaCTHUK MEXKJIETOUHOM CUTHAIMA3ALUU U
SHEPreTUYeCKUil MeTaboJIUT, TTOITOMY XOPOIIO MOAXOAMT IS
peIIeHHs] MMPOKOTO CIIEKTpa MpoOJieM, YacTO BCTPEUAIOIINXCS
IIPY HEBPOJIOTMYECKUX PACCTPOUCTBAX.

bakrepuasipHasg MUKpoO@Opa MOBBILIAET JOCTYITHOCTb IS
BCACBIBAHUS PA3IMUHBIX MOMM(EHOIOB, 0COOO IPYMITBI COEp-
JKaIIMXCS B PACTUTEIbHOM NUILE POTUBOBOCTIATUTEIBHBIX U aH-
TUOKCUJAHTHBIX BEIIECTB, MpeBpallas ux B (peHOJIbHbIE KUCIIO-
Thl, KOTOPBIE 3aTEM YCBAaUBAIOTCSl OPraHU3MOM.

B ommuue OT Mojie3HbIX NMILEBBIX BOJOKOH W3 aMHUHOKMC-
JIOT, BO3HHUKAIOIINX TMPU PACHICIUICHUN OEJIKOB IMHUINU KUBOT-



HOTO TIPOUCXOKJCHUS, TIOf JeHCTBUEM MUKPOQIIOPH TOJICTON
KHUIIIKA 00pa3yloTCs TOKCUYHBIE, KAHIIEPOTeHHBIE WU aTePOreH-
Hble!! coeHeHNUs, TaKMe KaK aMMHUaK, TPUMETHUIaMHUH-N-OK-
cup, heHoIbl, Cynbguabl, aMuHbl U N-HUTPO30COETUHEHUSI.

OnHaKO MX HEraTUBHOE BIIMSIHUE CTJIaXXUBaeTcs Ha (poHe 1o-
CTaTOYHOTO YIOTPeOIeHN s IUIIEBBIX BOJIOKOH U TPYTHOpPACIIETI-
JsieMoro Kpaxmana (amuiiossl). [To-BuImmMomy, 3TO CBSI3aHO C
TEeM, YTO BOJIOKHA YBEJIMUMBAIOT CKOPOCTb TIPOXOKACHUSI MHIIE-
BBIX OCTATKOB Uepe3 TOJCTYI0 KUIIKY, MEepeKIIovalT Ha ceOs
AKTUBHOCTh MHUKPO(IIOPHI, CHOCOOCTBYIOT MPE0OIaJaHuo JOJH
BUJIOB MUK POQIIOPHI, IepeBapUBAIOIIEH YITIeBOIbI, HA/l BUJAMH,
PACHIETUISIIONIMMU MPEUMYIIECTBEHHO OENKHU.

B pesynbrate cHmkaerca BeposTHOCTh noBpexaeHus JTHK
KJIETOK CTEHKM KHIIIEYHHKA, UX OIMyXOJIEBOTO MEPEPOKICHUS 1
BOCHAJIMTENIBHBIX MporieccoB. OTMedaercs, 4YTo OelKu KpacHo-
ro msica OoJiee MoABEePKEeHbI Pa3IoKEHHIO C 00pa30BAHUEM BPE/I-
HBIX CYJIb(UI0B, aAMMHUAKA U KAHIIEpOreHHbIX N-HUTPO30-Ccoeu-
HEeHUA, 4eM Oesky poiObl. Besku MoJoKa ToXke JaloT OOJbIIoe
KOJTMYECTBO aMMHUaka. HampoTuB, pactutesnbHble OENKH, KOTO-
pbIMU OOTaThl, B YaCTHOCTU, OOOOBBIE, YBETMUMBAIOT YUCIIO T0-
Jie3HbIX Ouprao0aKTepUil U TAKTOOAKTEPHIA, TEM CAMBIM CTHMY-
JMpyst 00pa30BaHKe KOPOTKOIIENMOYEUHBIX KUPHBIX KUCIIOT 2.

3HaunTeNbHAS /IO HACHIIIEHHBIX XXUPOB KaK >KMBOTHOTO,

" Brspisatomue arepockiepos.

12 YIxX ocHOBHOE OTIMUKE OT KHBOTHBIX GEIIKOB COCTOUT B DJIMKO3WINPOBAHUY Oell-
KOBOW MOJIEKYJIBL.



TaK U PaCTUTEILHOTO MPOUCXOXKIEHHS (HApUMep, U3 MajJbMO-
BOTO Macja) CYIIECTBEHHO OOefHsIeT MHUKPO(IOpPY KHIIEYHH-
Ka M KOJIMYECTBO BbIJIEJISIEMBIX €11 KOPOTKOLIEIOYEYHbIX KUCIIOT,
CMOCOOCTBYSI XPOHMUECKUM BOCTIAJIMTEIbHBIM MIPOLIECCaM B Op-
ranusme. JKupHas nuia K ToMy ke CTUMYJHMpYeT kerdeoopa-
3oBaHue. [IpomyKThl epepabOTKH KeT9d MHUKpPOOPraHU3MaMU
B TOJICTOM KHIIIKE CIIOCOOCTBYIOT BOSHMKHOBEHUIO PaKa TOJICTOM
KUIIIKU.

BceM u3BecTHBI TOJIE3HBIE CBOWCTBA CPEIM3EMHOMOPCKOU
JMETHI, KOTOPasi CHUKAET PUCK CEPAEYHO-COCYAUCTBIX U KOTHU-
TUBHBIX ' 3a00eBanmii. OTHAKO Tereph CTajla U3BECTHA HeMa-
JIOBaXKHAs POJIb U3MEHEHU ST aKTUBHOCTH MUKPOQIIOPHI B ee (-
(exrax. Ilone3Hple BUTAMUHOMOAOOHBIE COEIMHEHUs XOIMUH U
L-kapHUTUH (MX MHOTO B Msice, SIMIaX, KUPHBIX MOJIOYHBIX
NPOJYKTaxX) MPeBpalaloTCs MUKPOOAMHU HaIllero KUIIeYHUKa B
BEIIIECTBA, BHI3BIBAIOIIME ATEPOCKJIEPO3 U TMOBHIIIAIOIINE PUCK
CepIeYHO-COCYIUCThIX 3a0o0seBaHmil. OMHAKO OMMBKOBOE Mac-
JIO TIEPBOTO OTKMMA, KPACHOE BUHO, BUHHBII YKCYC, MacC/O BU-
HOT'paJIHbIX KOCTOYEK (TMPOAYKTHI CPEIU3EMHOMOPCKOM KyXHH)
coziepXkaT coeJuHeHue 4, KOTopoe HACTOJIbKO MOXOXKe Ha XOJIMH,
YTO MOJABJISIET aKTUBHOCTH (DEPMEHTOB, TPUBOJISIINX K 00pa3o-
BAHUIO M3 XOJIMHA BpeIHOH cyOctaniu. Bot, HaBepHOe, Tode-

13 KOrHUTHBHBIif — B ICHXONOTHH CJIOBO «KOTHUIMS» O3HAUYAET CTIOCOGHOCTh K 00~
PETeHHUI0 3HaHUS U ero nepepaboTke, U, TOMUMO ITOrO, TAKKE BEIH, KaK BOCIIPHUSI-
THe, MBbIIIJIEHNE, peub, CO3HAHNE, TAMTh, BHUMaHKe ¥ KOHLEHTPAIlHs, T. €. 9TO OYeHb
00BbEMHOE TIOHSTHE.

143 3 mmern-1 -OyTaHoJI.



My (ppaHILy3bl €T MHOTO >KMUPHOM XKMUBOTHOW MUILHU, HO MaJO
OOJICIOT CEPIETHO-COCYTUCTBIMU 3a00JIeBAHU MU !

CormacHo uccnegopannsaM C. Pammennu, B KHUIIEYHUKE C
BO3pAaCTOM CHMXKaeTcsl pasHooOpasue Mukpoduiopsl. I[Ipuyem
yeM MeHbIIIe CTAHOBUTCS 3TO pa3HoOOpasue, TeM BhIpakeHHee
OZIpSIXJICHUE OpraHu3Ma. YMeHbITIaeTCsl KOJIMYECTBO MPEICTaBH-
TeJsielt HopMOoJIOphl M BO3PACTaeT JI0J1s MATOJIOTMUECKUX OaKTe-
puii U rpuOKOB, KOTOpbIE CIOCOOCTBYIOT BOCTIAVIUTEIbHBIM MPO-
1ieccaM KHUIIeUHUKA.

Bornbinie Bcero OT MojioOHBIX M3MEHEHWI CTpajaer OakTte-
pPUATBHBIA CUHTE3 KOPOTKOIIETIOYEYHBIX OPraHMYECKUX KHUCIIOT,
HEOOXOAMMBIX /IJIs1 MUTaHUs KJIETOK CTEHKU KuIlleuHuKa. 13-3a
W3MEHEHUI BUIOBOTO COCTaBa C BO3PACTOM YMEHBIIIAETCS CIIO-
COOHOCTh MUKPOQIIOpHI YCBaWBaTh caxapa, 4To CHOCOOCTBYET
Pa3BUTHIO CaXapHOTo JTuadeTa U OKUPEHUsI, OJHAKO BO3pacTaeT
AKTUBHOCTb M0 PACIIETICHUIO OSJTKOB, YTO IPUBOAUT K THUJIOCT-
HBIM Tpolieccam 1 00pa30BaHMIO TOKCHHOB.

[TpoHUKHOBEHME TOKCUHOB TATOJIOTMUECKUX OaKTepHid uepe3
CTEHKY KHUIIIEYHUKA B KPOBb WU JIMM(PY MOKET COMPOBOK/IATh-
Cs1 CUCTEMHBIM BOCTIaJIEHUEM.

Takum 06pa3oM, BO3pACTHBIE TEPECTPOUKH MUKPO(IOPHI KU-
IIEYHMKA YBEJMYMBAIOT PUCK PA3IMYHBIX METaOOIMUECKUX U
BOCIIAJIMTEJIPHBIX 3200JICBAaHUM, TaKUX KaK OXUpEHHe, BOCIa-
JIUTeNTbHbIE 32001€BaHKS KUILIEYHUKA, CUHAPOM pa3pakeHHOU
TOJICTON KHWIIIKH, caxapHbIi 1uadeT 1 m 2 Tma, arepocKJepos,
apTepuasbHas TUTICPTOHM S, UIIeMUYecKasi 00JIe3Hb CepiIia v aj-



JIeprusl.

Ho cux mop odcyxknaercst 3¢pPeKTUBHOCTh TPUMEHEHH I TTPO-
OUOTHKOB (ITperapaToB, COAEPKAIMX MOJIE3HbIE MUK POOPraHu3-
MBI) JUIs1 O3/I0POBJIEHUsI opraHu3ma. MertaaHanus 6omnee 25 uc-
CJIEJOBAaHUI TO3BOJIWJI CIEJIaTh HEKOTOPBIE IPEABAPUTENIBHbIE
BBIBOJIBI O TIOJIb3€ MTPOOMOTHUKOB U151 CHUKEHHSI MaCcChl TeJa.

VrnorpebneHre TpoOMOTUKOB B TeUEHHME HECKOJIbKUX HEeITh
B CPEHEM CIIOCOOCTBYET CHUKEHUIO Macchl Tesia Ha 0,6 kr. Eie
Oosbiriero 3¢ gekra MOKHO JOOUTHCS, TPUHUMAsT TTPOOMOTHKHI
Cpa3y U3 HECKOJIBKHMX BUJIOB MUKPOOPraHU3MOB OoJiee 8 Hesielb.
Hau6omnpimit a¢deKt npossisiercs y Joael ¢ WHASKCOM Mac-

Chl TeNa BbIlle HOpPMBI (Oonee 25 kr/m?). B SKCIIEPUMEHTaX Ha
MBIIIIAX TP MOMOIIY MPOOMOTUKOB Y1aBaJIOCh POJIUTD KU3Hb,
BEPOSATHO, 34 CUET CHUKEHUSI YPOBHS BOCHIAJIEHUS, U 1aXKe 3HA-
YMMO 3aTOPMO3UTh PAa3BUTHE 3JI0KAYECTBEHHBIX OIyXOJIEU — re-
NaTOLIEJUIIOJIAPHBIX KAPLIMHOM.

OnHako mpueM MpoOMOTHKOB CTOHT, TIO-BUAUMOMY, OTPaHH-
YUTh €CTECTBEHHBIMU MX (POPMaMHu B ITpoAyKTax nuranus. [Ipo-
OMOTHKM B KarcyJax, sBJIsAACh YyKEPOJHOM /JIs1 Halllero opra-
HU3Ma MUKPOQIIOPOii, CHOCOOHBI HAHECTH CYIIECTBEHHBIN BPE/.
Hanpumep, onn moryT BbI3BaTh D-1akToanygo3, BOZHUKAIINAN
1O/ IEICTBUEM JIMILIHEN MUKPOQIIOPbl B TOHKOM KMILIEYHUKE.
N3BecTHO, yTO D-NakToanuao3 xapaktepusyercst 3aTyMaHEHHO-
CTBIO CO3HaHUs. Y MAalMEHTOB, MPUHUMABIINX POOUOTUKH, ObI-
JIO OTMEYEHO COCTOSIHME 3aTyMAaHEHHOIO CO3HAHUS W CUHIPOM
U30bITOYHOTO OAKTEPUAILHOTO POCTA B TOHKOM KUIIIKE.



B MeIuIMHCKOM IuTepaType MOXXKHO BCTPETUTh IIPUMEPBI, KO-
I71a MOJIOYHO-KHCIIbe WM On(praoOaKkTepuy, MCHOIb3yeMble B
KaueCTBe MUIIEBBIX KYJIBTYP WA TPOOHOTUKOB, MOTYT BBI3HIBATH
y 4YeJIoBeKa C OCJa0JeHHbIM UMMYHUTETOM WJIM TIOCJIE Teparuu
AQHTUOMOTHKAMK MH(EKITMOHHBIE OCTIOKHEHMSI.

Perucrpupyercst Bce Oosbilie ciryyaeB, KOrga 9TH OaKTepUH
MOTYT OTBEYAaTh 32 AJIEPrHUECKYI0 CEHCHOMTM3AIINIO, BOCTIAIE-
HME Y ayTOUMMYHHBIE PaCCTPOWCTBA.

Okazasioch, YTO MHOTME MMPOOMOTHKH MOTYT TMOJIABJIATH POCT
M pa3BUTHE COOCTBEHHOWM MUKPO(MIOpPH, KOHKYpPUPYS C HEH.
Ceoumu (pepMEHTAMU OHM TaKk€ MOTYT BMEIIMBATHCSA B HOp-
MaJIbHOE (DYHKLIMOHMPOBAHUE KMILEYHUKA W TIPEBpallaTh B
HeOe30MacHble MPOAYKTHl PA3IUYHbIE JIEKAPCTBA.

Hpyroe neno — noMoub KU3HEAEATENBHOCTH «POJHOW» TO-
JIe3H0i MUKpoduiope. 31ech MOTYT OTPeOOBATHCS TPEOUOTUKU
(ynmoMuHaronyecs B Tabnuie 2 nuiieBble BOJIOKHA) U METaOHO-
TUKU. MeTaOMOTHKM — 3TO MPOAYKTH (pepMEHTALINH, COfIEpKa-
IIYe CIIeAbl KU3HEIESATETbHOCTH TONEe3HbIX OakTepuil. DpdeKT
METAOMOTUKOB CBSI3aH C T€M, YTO MUKPOOPTraHU3Mbl KUBYT 11e-
JILIMU COOOILIECTBAMM, TI€ TPOAYKT KU3HEAEATETbHOCTH OIHOTO
BUJIA SIBJISIETCS HEOOXOIMMBIM CyOCTPaTOM 151 CYILIECTBOBAHUS
JPYruX BUJOB.

Ta6nuua 2. [Ipe6uoTuku NpUpOIHOTO MPOUCXOXKACHUS



Hpedunornk HMpoayrTn

Mcrycorsennnil caxap, npoaao-
Jarryaosa MHHCH B ANTeRAX, B HeDOILIIHY
KOJHIECTBAX €CTh B ChIpe

ManHaHOIHTOCAXAPHIE] Jporn

lanagrooaHrocax ApHILL
(cHanMpoBaHHLIe 0aHro- | Koane Moaokro
CANAPHIBL)

Ppyrrosc-onrrocaxapuasl, | TonuHaMOyp, AVE, Y€CHOK,

HHYJIHH DaHAHEI, HKOPHI|
Hewnmnoza Opomu, GpyETSI
IerTHHBL PpyETHI, ATO/bI

AMunoza (vorolunsbii

H| 6,-|ci|1{}{. O000BRIE, DAHAHBI
KpaxMa )

MeTabuoTHuecKkre MPOIYKTH HE COIepKaT KUBBIX MHUKPOP-
TaHU3MOB, A TOJIBKO CJIEJIbl UX AKTUBHOCTH, KOTOPBIE MOT'YT OBbITh
TI0JIe3HBI Hallleld COOCTBEHHOM MUKpodiope, a Takke KJIeTKaM
KMIIEYHMKA M APYTMM TKaHsM. Ha pblHKe cylecTByIOT U roTo-
Bble MeTaOMOTHKH, Hanipumep, Hylak Forte nnu Zakofalk. Takxe
MeTaOMOTHKaMK OOraThl MOJIOUHO-KHUCIIbIE M KBAILIEHbIE IIPOYK-
Tbl, TO(PY, MHCO, BUHO U IIMBO.

Takum oOpa3oM, ynorpedieHrne pacTUTETbHON UM U TIpe-



OUOTUKOB (TabMuIla) MOXET COAEMCTBOBATh YBEIMUEHUIO OOU-
JIVSL TIOJIE3HBIX BUJOB MHUKPO(MIIOPHI, CITOCOOCTBYIOIIUX CHUKE-
HUIO U30BITOYHON MACCHI TeJIa, MPO(PUIAKTHKE XPOHUUYECKHX 3a-
OoJIeBaHUI M 3aMEJIJICHUIO CTaPEHUSI.

CepbesHblll ypOH MUKPOQIIOpPE KMILEYHUKA HAHOCAT aHTH-
ouotrky. OHU CHUXAIOT OMOpa3sHOOOpa3ue BUI0B MUKPOOHOTHI,
U3MEHSIOT COOTHOIIIEHHE TPy OaKTepHid, ClIOCOOCTBYs YCHIIEH-
HOMY Pa3MHOXEHUIO YCJIOBHO-TIATOTEHHBIX KUIIEUHBIX MAJIOYEK,
canbMOHeJ1 1 Kjoctpuauid. HecMoTps Ha TO 4T0 MHKpOQIIO-
pa BOCCTaHABJIMBAETCs MOC/IE Kypca Tepanvuy aHTUOMOTHKaMH,
ee o0eTHEHMe oTMeuaeTcsi cmycTs eie 4 roga. B mporecce mo-
BTOPHOT'O 3aCeJICHUs] HEPEIKO MOSIBIISIOTCS HOBBIE /1J1s1 OPraHu3-
Ma BHJBI, B TOM YHKCJIIE aHTHOMOTUKOYyCTONUMBBIE. [l OBICT-
pOHl pecTaBpalMu pasHOOOpasusi MUKPOMIOPbl MOKET MOHA/I0-
OUThCS Kypc TPOOMOTUKOB MK (peKaibHAsI TPAHCILIAHTAIUS OT
3I0POBBIX MOJIOABIX JOHOPOB, a TaKKe MHUTaHue, 00oraleHHOe
npeONOTUKaMU ¥ MEeTaOMOTUKaMH, MO EeHoNIaMu, oMera-3 u
KypPKYMUHOM. B TO ke BpeMsi BO BpeMsi BOCCTAaHOBJIEHUSI CTOUT
u30erath MUIM C JOOABJIEHUEM SMYJIbIaTOPOB (MHIPEIUEHTOB
MailoHe3a U JIPyrux rOTOBBIX COYCOB, MaprapyuHOB U CIPEIOB,
CJIMBOYHOTO MAcla, II0KOJIa1a, MOPOKEHOI0) M MCKYCCTBEHHBIX
TIOJICTIACTUTEEH, KOTOpbIE YCYTyOIISIIOT HapylleHue MUK podIo-

PBL



I'masa 3
Menbiie emb — J0JbII€E MPOKUBEIIb

Hanmyre McKycCTBEHHOTO OCBEIEHMS MMO3BOIMIIO YEJIOBEKY
OBITh AKTUBHBIM B JII0OOE BpeMs CYTOK, a JOCTYITHOCTb OOJb-
IIUX KOJMYECTB MUILM TaUT cOOJIa3Hbl YaCThIX MepeKycoB. B pe-
3yJIbTaTe HAPYILAETCS ECTECTBEHHBIN LIMKJI aKTUBHOCTH U MTOKOSI,
CHCTEMAaTUYHOCTh IpUEeMa MULIH, CO3JAI0TCS MPENOCHIIKHI 715
Ype3MEepHOro yrnorpeOneHus KaJlopHii, COMBAeTCs HTUKJIMYHOCTD
YPOBHEW TOPMOHOB.

Takue m3MeHeHUs1 o0pa3a *KU3HU COBPEMEHHOTO 4YeJIoBeKa
CIOCOOCTBYIOT YCKOPEHHOMY CTapEHHUIO U Pa3BUTHIO METa00Iu-
JyecKux 3a0oneBaHuil. BoccTaHOBIIEHHE €CTeCTBEHHOTO IS Ye-
JIOBEKA KaK BU/ia MPOMEKYTKa MEXy pueMaMu iy (3-paso-
BOE NUTaHKUe Oe3 MepeKyCoB) WU MpUMEHEHUe AUETHI, (PU3M0-
JIOTUYECKU CXOKEU C TOJI0NAHUEM, MOXKET CTaTh 3(P(PEKTUBHBIM
Coco6oM UX MPO(PUIAKTUKY U JIEYSHUSI.

B 1934 rony B 3HameHUTOM 3KcniepuMeHTe B KopHenbckom
YHUBEpcUuTeTe OBUIO YCTAaHOBJIEHO, YTO JIAOOPATOPHBIE MBIIIH
MOT'YT WTb BABOE JOJIbLIE, YEM OKHMIAIOCh, €CIU UX COAEpkKa-
JIM Ha HU3KOKAJIOPUMHOM JMETe, KOTOpasi MPU 3TOM BKJIOYaIa
B ce0sl JOCTAaTOYHOE KOJTMYECTBO MUTATEIbHBIX BEIIECTB, YTOOBI
u30exarp Aeduiura BaXHbIX HyTpueHTOB. C TeX Mop y MHO-



T'MX MOJIEIbHBIX OPraHU3MOB 1> (OT OJIHOKJIETOUHBIX IPOXKIKEN 10
MPUMAaTOB) B MHOTOUHMCIIEHHBIX SKCIEPUMEHTAX BBISBJIEHO TO-
JIOKUTEJIHOE BIIMSIHUE HA MPOAOIKUTETBHOCTh KU3HU, MACCy
TeJa, ypoBeHb 3a00/1€BAEMOCTHY TTOCTOSITHHOW HU3KOKAJIOPUITHOM
auethl (20—40 % ot CyTOYHON HOPMbI KaJIOpUH).

[Mpearomnaraercs, YT0 3TO MOKET OBITh CBSI3aHO CO CHUKEHU-
€M TeMITepaTyphl TeJa, TEMITOB METab0IM3Ma, 00pa30BaHM s CBO-
OOIHBIX PAJUKAJIOB, C IMOBHIIIEHUEM YyBCTBUTEIbHOCTU TKAHEH
K MHCYJIMHY Y U3MEHEHUEM B HENPOIHIOKPUHHOUN U CUMIIaTHy4e-
CKOM HEPBHOM cUcTeMe. [IeCTBUTENBHO, OrPAHUYUTENIbHAS IUE-
Ta BBI3BIBAET MO3UTUBHBIE METAOOIMYECKUE U KJIIETOUHbIE U3Me-
HEHM$, B YACTHOCTU CHUKAET YPOBEHb OKUCIIUTEJIbHBIX IOBpPE-
KJICHUM, BOCIIAJICHHU I, ONITUMHU3UPYET SHEPreTUIeCKUidl MeTabo-
JIU3M (OPraHu3M MEPEKIIUAETCS OT CKUTAHUS TIIIOKO3bI HA YTH-
JIM3AIMIO )KUPOBBIX 3aMacoB), aKTUBU3UPYET 3allUTHBIE MeXa-
HU3MBI B KJIETKaX (pa3pylIeHUE CTapbIX U IOBPEXAECHHBIX CTPYK-
TYp KJIETKu'®).

CymiectBeHHY10 poiib B 3(p(PeKTax HU3KOKAUIOPUMHON AUETHI
urpaer rnevens. [Ipu ronogannu oHa BbIIEISIET TOPMOH, KOTOPBIA
HazbiBaeTcs ¢aktop pocrta ¢pudpodnactoB-21 (FGF-21). Bonb-

15 Yenoek He NOAXOAUT JIA MHOTUX SKCIIEPUMCEHTOB 110 BIIMAHHWIO PA3JIMYHBIX (1)3](—
TOPOB Ha 3JOPOBLE U NOJITOJIETUEC. TO, KaK IOBEIET ceOg Haml OpraHu3M B pa3HbIX
YCI0BUAX, MOACIUPYIOT B na60paT0p1/H/I Ha pa3jIMYHbIX XKMBBLIX OpraHnu3Max. 310 TaKk
Has3bIBa€Masd NOKJIMHUYECCKaA CTaauA UCCIICI0BaHU . Ha MOJEJIbHBIX OpraHu3mMax nusy-
YaroT BJIIMAHUEC UBMCHCHHUA aKTUBHOCTH I'CHOB, Sq)q)CKTLI TOKCUYHBIX UJIN JIEKAPCTBEH-
HbIX BEHICCTB.

16 Tak Ha3zbIBaemoe caMoriepeBapuBaHnC KJICTKU, WIN ayTO(i)aI‘I/IH .



III0e BHUMaHUE TOT TOPMOH MPUBJIEK, KOrjga ObLIO YCTaHOBJIE-
HO, YTO MBIIIIM C UCKYCCTBEHHO BBI3BAHHBIM BBICOKMM YPOBHEM
FGF-21 xuByT ropaszio J10JblIie.

Ocob6eHHO NoIe3HO OKa3alach HU3KOKAIOpHUitHAs JueTa, 6o-
ratasi nonudeHoIaMu, KOTopble, HalpuMep, MOKHO MOTPEOUTh
BMECTE C TPaHaTOM, TOMHUIOPAMH, TOTyOMKON M APYTUMH SrO-
JaMHu.

OpnHako 3(peKT yBeauveHus: MPONOIKUTENIbHOCTUA KU3HU
JTA00PATOPHBIX JKUBOTHBIX TP BO3JIEHCTBUN HU3KOKAJIOPUIHOM
JIMETHI HE SIBJISIETCS] yHUBEPCAIbHBIM. [lepecMOTp JaHHBIX O Mpo-
JokuTebHOCTH Ku3HU 60000 MbIIerd U KpbIC ¢ y4ETOM Mac-
Chl TeJ1a, BHIIOJIHEHHBIN HallnoHaIbHBIM MIHCTUTYTOM CTapeHUs
CIIA, nokazan, uyto MHoOrue 3@eKThl TUETHI CBSI3aHbl CKOpee
C HEraTWBHBIM BJIMSIHMEM MepeeJaHus] B KOHTPOJIbHBIX TPYII-
nax >KUBOTHBHIX. B HEKOTOPBIX UCCIIEIOBAaHUAX KUBOTHBIE B KOH-
TPOJILHOM BapuaHTe MPOCTO CTPajalu OT MOCEACTBUI M30bI-
TOYHOTO BeCa, MOCKOJIbKY MUTAMCH O6e3 orpaHnveHuil. B takux
CIyJasiX OrpaHIYUTENIbHAS IMeTa criacayia OT MeTaboIMIEeCKOro
CUHJPOMa, BBI3BAHHOTO OKUPEHUEM.

MHorosieTHHUe UCCIIeIOBaHUs Ha MTpUMaTax BbISIBUIM YMEHb-
IIeHNe B HECKOJIbKO Pa3 YPOBHSI BO3pPACT3aBUCHUMBIX 3a00Jie-
BaHUM NPY HU3KOKAJIOPUUHOM auere. B omHOM M3 uccienosa-
HUI NPOAOJIKUTETBHOCTD KU3HU KUBOTHBIX HE U3MEHSIACh, a B
JPYTrOM CYIIECTBEHHO yBelIn4rBaiack. B 000Mx nccaenqoBaHusx
CMEPTHOCTh OT paka Oblila MEHbIIIE.

[TpuMeHUTENBHO K YEJIOBEKY XPOHMYECKOE HeJOoelaHue MO-



JKET MPUBECTH K HEOOPATUMBIM MATOJIOTMYECKUM W3MEHEHUsIM
B opranu3Me. Popmor OrpaHUYMUTENBHOU IUETHI, JIMIICHHOU
HEOOXOIMMOCTHU TIOCTOSIHHO MOTPEOIATh MaJIOe KOJTUUYECTBO Ka-
JIOpHIA, SIBJISIETCS IEPUOANYECKOE WIIM PEPHIBUCTOE TOJI0IaHUE.
OHO 3aKJII0UaeTcsi B HECKOJIbKUX IIMKJIaX OTKa3a OT €libl, HO He
OT MHUTBS, JIMIIIb HA HEKOTOPOE BpEMS.

Uccnenosarens u3 Yausepcutera IOxHon Kamupopuun B
Jloc-Anxenece Basprep JIOHro MHOTO JIET 3aHUMAETCS U3y4e-
HUEM BO3JEICTBUS OrPaHUUYUTEIbHOU AMETHl U TOJIOAAHUS HA
310pOBbe ¥ fonrosierre. OOMEenPUHATHIME SBJISIOTCS HECKOJTb-
KO TUIIOB I'OJIO/IaHMSI: OTPaHUYEHHBIN 110 BPEMEHU MTPUEM IMUILIU
C UIMTEJIbHBIMU ME€pEPbIBAMU, TUTAHUE YEPE3 [I€Hb, CHUKEHUE
KQJIOPMITHOCTU MpUeMa MUILM Napy pa3 B HENENMI0, IOCTHAs AU-
era.

B. JIoHro BbIAEIAET IPEPHIBUCTOE I'ONOJAHUE, IIPU KOTOPOM
npejsiaraercsi 00XoAUTbCs O6e3 MUIIM OKOJIO CYTOK, a 3aTeM HOP-
MaJILHO MUTATbCs 1—2 qHS, U nepuoaruyeckoe (MpoJIOHTMPOBaH-
HOE) TroJIoflaHue, KOTOpoe UIUTCs 2 1 Oojiee JHEN U OTAeseTcCs
OT CJIeYIONIEro 1MKJa, MO KpallHel Mepe, HeACbHbIM MEpPephbl-
BOM.

HccnenoBanus Ha rpbl3yHax MOKa3ad, YTO IPEPHIBUCTOE TO-
JIOaHKe CTIOCOOCTBYET aKTUBU3AIMK HEPBHBIX CBSI3EH U YITyd-
IIEHUI0 KOTHUTUBHBIX (DYHKIIM, TTOBBIIIAET YyBCTBUTEILHOCTh
TKaHe! K MHCYJIMHY, CHUKAET apTepUaIbHOE JaBJIEHUE U YacTo-
Ty CEpACYHbIX COKPALICHUN, 3a]IepPXKUBAET MOSIBIIEHUE OMYXOJIeH,
IpeIoTBpaIaeT BOCMaIUTeIbHbIe 3a001eBaHusl (B YAaCTHOCTH,



JepMAaTHUTHI), CHOCOOCTBYET pereHepalvu KJIeTOK KpOBH, YBEIH-
YEHMIO JOJIM OeJIbIX KJIETOK KPOBU M TEM CaMbiM CTHMYJIAPYET
UMMYHHYI0 cuctemy. [IpepbiBrcTOE rofofaHue y Jjioaeil umeer
ellle OJHO MPEUMYIIECTBO HaJl HU3KOKAIOPUINHOM TMETON: OHO
MO3BOJISIET YMEHBIIUTh JOMI0 XUPOBOW MACChl Tesa, HE Tepsis
MBIIIEYHYIO MACCY.

[Mocne 24-yacoBoro roiogaHvs y MJIEKOIMUTAONIUX U Yesio-
BEKa B OpraHU3Me IMPOUCXOMAT MOJIOKUTEIbHBIE MeTadonInye-
CKH€ U3MEHEHM 1, IPY KOTOPBIX TKAHU 17151 TOTyYEeHHU sl SHEPTUU B
MEHBIIIEW CTETIEHH MOJIATaloTCs Ha ITIOKO3Y U B OOJIbINeN — HA Ke-
TOHOBBIE TeJ1a, 00pa3yIoIIMecs U3 )KUPOBBIX 3anacoB. Kak okaza-
JIOCh, TIPEPHIBUCTOE U MEPUOANYECKOE TOJIOIaHNE 0OECTIEUNBAET
pOUITAKTUKY MHOTHUX 3200JI€BaHUIA.

[IpepbiBUCTOE TOJIOAAHME HA MPUMEpPE MBI OKa3bIBaeT
npo(UIAKTUYECKOE JEHCTBUE B OTHOILIEHUM CaXapHOTro Juade-
Ta, OIYXOJIEBbIX, CEPIEUYHO-COCYAUCTHIX U HEMpOJETeHepaTrB-
HBIX 3200JIEBaHUI.

V mozeit mpepeIBUCTOE TOJIONaHUE U OoJiee MaIsIIre PeKu-
Mbl uTanus (Harpumep, ynorpednenue 500-600 kka/neHp Ha
MPOTSKEHUU 2 IHEN B HEJIEJTIO ) OKA3bIBAET MOJIOKUTEIBHOE BIIH-
sTHUE HAa YPOBHU MHCYJIMHA, IJTIOKO3bl, MAPKEPOB BOCHAJIEHUS U
apTepHuajIbHOE JIaBJICHHE.

V maiueHToB ¢ U30BITOYHOW MacCOi Tejla, KOTOphle 2 JHS B
Henemo ynotpeossam Bcero S00 Kkanx Ha MPOTsKeHUU 6 Mecs-
1IeB, OOHAPYKEHO CHMKEHHE KOJTMYECTBA KUpa B OPIOITHON 00-
JIACTH, apTepUAIbHOTO JABJICHUS, YBEINYEHUE YYBCTBUTEIILHO-



CTH K MHCYJIMHY. [Toxoxue pe3ysibTaTbl ObLIH MOy YeHbl TpH 2-3-
HEJZICJIbHOM T'OJIONAHUM KAk bl BTOPOU JCHb.

[IpeppiBUCTOE TONOMAHNE UMEET conocTaBUMble IPQPEKTH C
20 %-HbIM MOCTOSIHHBIM OTrpPaHWYEHHEeM KaJOPUMHOCTH IHUTa-
HUSI, B TOM YHMCJIe 3TO KacaeTcsl YMEHBIIIEHUS JI0JU BUCIIEPaIb-
HOT'O XHPa, YPOBHS MHCYJIMHA U HEBOCIPUUMYMBOCTHU K UHCYJIH-
Hy. JIByXxMecsYHOE rojioflaHue Yepe3 IeHb CIIOCOOCTBOBAJIO CHH-
KEHUIO0 KOJIMYECTBA MAPKEPOB BOCHAJICHUS Y OOJIbHBIX OPOHXH-
aJIbHOM aCTMOM.

[{uKJIBI TPOJIOHTUPOBAHHOTO TONoAaHus (2 u Gosee JHEH),
MEXIy KOTOPBIMH MMEET MECTO XOTsI Obl He/iesisl HOPMaJIbHO-
ro nmpuvemMa IMuilly, A0Ka3adu CBO 3(P(EKTUBHOCTD 151 3alllu-
Thl KJIETOK OT Pa3jIMUHbIX TOKCMHOB, MOBBIIIAN YYBCTBUTEb-
HOCTb OIyXOJIEN K Teparnuu, yayulllajiy peryJiMpoBaHue ypOBHEN
[JTIOKO3bI, UHCYJIMHA, UHCYJIMHOMOA0OHOTO (hakTopa pocta 1, ak-
TUBU3MPOBAIM ayTodharuio (n30aBjieHue OT BHYTPUKJIETOUHOTO
MyCOopa).



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npegocraBieH OO0 «Jlurpec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha Jlurpec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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