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HNEINTUIHASA BUOPETYJIALIUA

Kynnkos Makcum BragumupoBu4
Camapckuil rocyJapCTBEHHBIN colMalIbHO-TIeJarornyeckuil yauusepeutet, Camapa

C noMombI0 YHUBEPCAJIbHOW NeNTHAHON OUOpPeryJsiliuu TOSIBJSIETCSI COBEPIIEHHO eCTeCTBEHHBIH Cmocod
BOCCTAHOBJICHUSI CTApOi WM 001bHOI TKaHU opraHa. O4eHb BasKHBIM SIBJISIETCH U TO, YTO MOKHO BO3/1eHCTBOBATH
KaK JOKAJIbHO, TAK U KOMILIEKCHO HA OCHOBHBIE CHCTeMbI OPraHM3Ma, a HMEHHO: HMMYHHYI0, HeHPOIHI0KPHHHYIO,
CepAeYHOCOCYIMCTYI0O U LEHTPAJbHYI0 HepBHYI0 cuctemy. Hopmanu3zoBaTh ypoBeHb caxapa B KpoBu. [lonu3urhb
PHCK 3/10KAYeCTBEHHBIX HOBOOOpa3oBaHuii. IIOHM3MTHL YPOBEHb apTepHAIbHOIO [aBJeHHS. 3HAYUTEJILHO
HMCKJIIOYUTH KJIMHUYECKHE 3a00/ieBaHMsl, CBS3aHHbIE C OCTEONMOPO30M M KaK CJeJACTBHE YJYYIIMTH COCTOSTHUS
KOCTHOM TKaHM.

KiroueBble ciioBa: NCITHUABI, IIXUIIKOBHUAHAA XKCJIC3a (3HI/I(1)I/I3), CCpOTOHUH, MCJIIATOHUH, 3KCTpaHHH€aJ’IBHHﬁ CHHTC3,
AHTUOKCUJAAHTBI, HUPKAAHBIC PUTMBbI, TCTOPOXPOMATHUH, JCCTPYKIUA Oclka.

TepMun nentuabl nosiBuics Bo BTopoil mosoBuHe 20 Beka. Haumuasg c¢ 70-x ronoB perianach
npobiieMa TEKy4ecTH KaJpoB BBICOKOKBAIM(UIIMPOBAHHBIX BOEHHBIX, O(UIIEPOB PAKETHBIX BOMCK
CTPATErMYeCKOro Ha3HAueHUs. Y HHUX HaOMIONaNcs CUHIPOM, KaK YCKOPEHHOTO CTapeHus, Tak U
npodeccuonansHOro Beiropanusi. M Torna Obl1o mMpeasiokeHO paccMaTpUBaTh YCKOPEHHOE CTapeHUe
KaK JIUCTpecC, Kak pe3ysbTaT MJIUTENIBHOTO 3aTSHDKHOIO cTpecca. B KOHEuHOM wuTOore Oblin
chOopMUPOBAaHbI OCHOBHBIE TOJOXKEHHUS TEOPUHU, KOTOpas CTaja Ha3blBaTbCA MENTHUIHAS PETyJISLus
nporeccoB crapeHus. PaboTy Hax mpenapaTaMy BeNM BOEGHHBIE MMMYHOJIOTHM, OHH HM3HAYaJlbHO
Mpernoaraiy, 4YTo CTPECC 3TO HENpPOCTO MUCHYHKIUS HMMYHHOM CHUCTEMBI, a TOYHEE CKa3aTh
nenpeccus. bpuio mpencTaBieHuE COIIaCHO ATOW TEOpUH, UYTO THUMYC (BMIJIOUKOBAs jKeje3a) OopraH
aumdomnonsa [1] yeroBeka mpUMEpHO Mocie AOCTHKEHUA 20-THU JIETHOTO BO3PAcTa, BHIMOJIHSIOLIETO
OCHOBHYIO POJIb B IMMYHHOH CHCTEME MHBATIOIMOHHUPYET. Tepsis CBOIO (PYHKUIHUIO U yMEHBIIASCh B
pa3Mepax. beuio copmMupoBaHO MHEHHE HA TOT MOMEHT Pa3BUTHUS ATOU TEOPUH, UTO C STOTO MOMEHTA
Y HAYMHAETCS TMPOLIECC CTapeHus opranu3ma. Ha nmpakTuke ke akTHBHOCTh IMMYHHOM CHCTEMBI YETKO
KOppenupyeT HajJ CTeHAaMU pa3BUTHS U CTapeHUs OpraHu3Ma. bpUIo Moka3zaHo, 4YTO OCHOBHbBIE
MMMYHHBIC PEaKIMH YTHETEHBI y MOXHIBIX JIOACH, YCKOPEHHO CTapeolIuX. A y JIMI[ MOJOAOTO U
CpeIHEro Bo3pacTa MMMYHHAsl CUCTEMa aKTHBHA.

[locnencTBus aucTtpecca MpeACTOsuIo paccMOTpeTb. Ha TOT MOMEHT paccykKJIeHHE CTPOMJIOCh Ha
ocHoBe Teopuu o crtpecce Cembe [2]. CormacHo 4yemMy OpraHM3M JOJDKEH IMPHUCIOCOOUTHCS U HE
3aMeyYaTh KOMIUIEKCA HETaTUBHBIX (PaKTOPOB BO3JCHCTBYIOIIMX HAa OpraHu3M. IIpuxoauT B cocTosiHHE
MaKCUMajbHOW aKTUBHOCTH MO3roBasi TKaHb, HAJIOYEUYHUKH. BrocienctBuu UMMyHHas U
cepAe4HOCOCyAuCTas cucTeMbl. PaboTas B pexxumMe MakCHMaabHON OTAAuU, T CUCTEMBI [103BOJISIIOT,
HE 3aMeuasi BHEIIHEH Harpy3KH CYIIECTBOBATH JAOCTATOYHO aKTHBHO. OJIHAKO, MPOLECC KOMIIECHCAIUH
JIOCTaTOYHO KOPOTKUH. U cucTembl, KOTOphIe MO3BOMISUIH 3()(HEKTUBHO CIPABISATHCS C HETATUBHBIMU
(bakTopaMu OKpYXkarollei cpeabl Ha OPTaHu3M, B JalbHEWIeM pe3Kko ocnadmistorces. OHu Oolblie He B
COCTOSIHUM paboTaTh Ha MakcumyMme. Boznukaer o6Ban gynkimit. M QpyHKIUS magaer He HUXKE TOTO
YpOBHS, KOTJa e€Ile OpraHu3M He BCTPETHIICA CO cTpeccoM. B nanpHeliiem BBUAY pasnaja
TUCYHKIMIA MO3TOBOW TKaHHW, HEPBHAs CHCTEMa OCYIICCTBIICT IPOIECCHl peryisiuu Ha 1/3.
[Ipouecc nuchyHKIMN SHAOKPUHHON cHcTeMbl 3To emie 1/3. 3a cuer 3Toro pa3BuBaeTcs AucOalaHC U
Ha ero QouHe Oojee ciabble BBIXOAAT M3 CTPOsi. MOXKHO INPENNoOJOXKHTh, YTO 3THU clabble MecTa
OpraHu3M JnuOO caM HCYepIbIBal C TEUYEHHEM BpPEMEHH, JMOO HUMENO MECTO TIeHEeTHYecKas
IIPEPACIONOKEHHOCTh. VIMEHHO MOATOMY U MPOBOJAT  HCCIEIOBAaHUE C LENbI0 CO3AAHUA
WHAMBUIYAIbHOTO T€HETUYECKOTO MAclopTa, B KOTOPOM BBIACNSAIOTCS MYTaHTHBIC YYACTKU ajuiess
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reHoB [3]. 1 370 macT BO3MOKHOCTH MpeEANoiaraTb, 4TO y AAHHOIO OpraHM3Ma IpU COUYETaHWUU
COBOKYITHOCTH HETaTHBHBIX (DaKTOPOB M PpA3IUYHBIX YCIOBHH MOXET Ppa3BUTbCS TO WM HHOE
3abosneBaHue. B mporecce u3ydeHus ObLIO IMOKa3aHO, YTO OYEHb BaXKHBIM OPraHOM SIBIISETCS
IIMIIKOBUJHAS >kene3a (dnudu3). DTOT opraH OCYLIECTBISIET — PETYJSALUI0 IMPaKTHYECKH BCEX
IIPOLIECCOB B OpraHusMe. J[HeM NpoaynMpyeT CEpOTOHMH, KOTOPBIM YIpaBIISIET HE TOJIBKO HalIeH
CaMOOILICHKOM ¥ 3MOLMOHAIBHBIMM MOTHBAlLMSIMH, HO M YETKO CBsi3aH C IMpoleccamu 00w,
BOCTIAJICHUS, YIIPABJIECHUS COCYIUCTHIM TOHYCOM, pabOTON OpraHoB Majoro taza. Houblo U3 octaTkoB
CEepOTOHMHA ANHU(PU3 MPOAYLUPYET MEIATOHHH, KOTOPBIM SBISIETCS YHUBEPCAJIbHBIM KIETOYHBIM
MOCPETHUKOM. Y MEJIAaTOHHWHA €CTh PELEeNnTop, TO €CTh CHeln(UIEeCKUe YYacTKHU CBS3bIBAHUA, KaK Y
KaKIOW KJIETKU opraHuzMa. MenaToHHUH MOXET MPOAYyLHpPOBAaTHCS BO MHOTHX y4acTKaX OpraHu3Ma,
OJTHAKO OCHOBHBIM OpraHoM sBisgercss snudu3. EcTh MHEHHe, YTO 4YacThb MEJIATOHMHA MOXKET
CUHTE3UPOBAThCSl B TUMYycCe (BUJIOYKOBOU »kenese). Peub uaer o oueHp HEOONBIIOM KOJUYECTBE. Y
MY’KUMH MEJIATOHUH CHUHTE3UPYETCs AONOJHUTENIBHO U B MpeAcTaTeabHo xkenese. [loBcemecTHo xke
MEJAaTOHUH MPOAYyLUUpPYEeTCsl B amnmeHaukce. VIMEHHO SKCTpanmMHealbHBIM CHHTE3 MeEJaTOHHWHA
IPOXOJAUT B yepBeoOpa3HoM oTpocTke. [loaToMy ynaneHue anmneHaukca B pe3yJsibTaTe OlNepaTuBHOTO
BMEULIATEIbCTBA OCTAHOBUT B HEKOTOPOM IPOLEHTHOM OTHOLIEHHM NPOAYLUPOBAHHWE MEJATOHHHA B
OpraHusMe, KOTopoe He00X0IMMO B pe3yJibTaTe BO3JCHCTBUS CTpecca, a TOYHEE CKa3aTh MOCIEACTBUN
aucrtpecca. MenaToHMH MO cpeAcTBaM crnernuduueckoro cpss3biBaHus depe3 PPAR penentopst
(Peroxisome Proliferator-Activated Receptor) ynpaBiser paboToil B IEpBYIO  OuYepelb
HAAMOYEUYHUKOB, IOKEIYJOUYHOU >Kele3bl, MHOKapJa, TUMyca M PENpOayKTHUBHOW cucTeMbl [4].
HyXHO OTMETUTBH Ba)XHOCTb MEJIATOHHMHA €ILI€ U KaK CaMOI'0 Ba)XHOT'O aHTHOKCHJaHTa. B necsaTku pas
cuibHee, 4YeM naeruapokBepueTHH W kodH3uM Q10. Menatonun susercs JHK-mporekropom.
[TpensitcTByer mnoBpexiaeHuto Mosekynsl JIHK. OGnagaer perynupyroumMMu aHTHOKCHIAHTHBIMU
cBoiictBamu. Cam 1o cebe SBISETCS] HOCPEIHUKOM, KOTOPBI aKTUBUPYET B OPraHU3ME TPU OCHOBHBIX
AHTHMOKCHUJAHTHBIX CUCTEMBI. JTO CYNEPOKCHUAANCMYTa3a, Karajgasa M TIyTaTHOHIIEpOKcHuaasza. Bcee
9TH BO3/IEUCTBHUS HA OPraHU3M OKa3bIBAECT UCKIIFOUNUTEIBHO SHIOTCHHBIN MEJIATOHUH, HE alTeuHbIi. B
CBOE BpeMs, Koria ObUIM IOJy4YeHbl II€pBbI€ 3HAHUs, BBICUMTAIN BHYTPEHHEIO JUCKPELHUIO
MenaToHMHA. [locunTany, CKOJIBKO HYKHO INEPOPAIBHO €r0 NPUHUMAaTh M CIIOXKWIOCh MHEHHE, YTO
HalJIeHO pelleHne, KOTOpPOe MOMOXKET OTOABHHYTH CTapOCTh, MOOEAUTh MPOSIBICHUS KIMMakKca,
CTapE€HUE JKEHCKOTO OpraHu3Ma OCOOEHHO TII0CJI€ BTOPUYHO-TOPMOHAIBHOM  MEPECTPOMKH.
BrocnenctBum okaszanoch, 4TO TakOM @pUeM B JIEUEOHO-KYpPCOBOW [103€ CHHTE3UPOBAHHOTO
MEJIaTOHUHA Y KMUBOTHBIX MOXET BbI3bIBAaTh PAa3BUTHE 3JI0KaUe€CTBEHHOU IuMpoMbl. CTOUT OTMETUTh
TOT (haKT, 4YTO MEJIATOHUH caM Mo cebe He sBisgercss ropmMoHoM. Ho ero cuntes cBs3an ¢ paboToii
SHIOKPUHHON CHUCTEMBl. ONH(PHU3OM YINpaBiseT APYrod BaKHbIA OpraH 3HJOKPUHHON CHUCTEMBI,
LEHTpaJIbHBIN OpraH peryssiiuuu runorajgamyc. OH MOIy4YaeT CUTHaJ OT CETYaTKHU IJ1a3a, KaK TOJIBKO
HACTyMaeT TEMHOTa. OTO OXUAAEMOE COCTOSIHME, KOIJla HacTymaeT TEMHOE BpeMsi CYTOK.
['unoTtanmaMmyc axkTUBU3MPYETCS W HA4YMHAET IIOCHUIATH CUTHAJIBl C ONPEINEIEHHOM YacTOTOM U
UUKIMYHOCTBhIO anu¢pu3y. B crexctBum 4yero  MOJOBHHY BpPEMEHUM TEMHBIX CYTOK HayMHaeTCs
IIPOAYLIMPOBAHUE W HaKalUIMBaHWE MenaroHuHa. OcraBlieecsi BpeMs JO HACTYIUIEHHMsI CBETIIOTO
BPEMEHH CYTOK JNH(HU3 ONpeAeNeHHbIMU MOPLUUIMU BbIOpachBa€T MEJATOHMH. TeMm caMbIM
OCYILECTBIISICTCS PEryJIAlMs BCeX LUKIMYECKUX MPOLECCOB. 3aJal0TCsl U KaaHMOPYIOTCs LUpKaJHbIE
putMbl. [lo3TOMY CHHTE3MpPOBAaHHBIM MEIATOHUH MPUHUMAEMbIH OpraHM3MOM Y€JIOBEKa, HallpUMep B
TabaeTUpOBaHHONW (GOpMe HM KaK HE MOXET ChIMUTHPOBATH LMKIUYHYIO BBIPAOOTKY OpPraHU3MOM
MenatoHuHa. [lockonbKy 00beM CUHTE3a MEIaTOHMHA PEryaupyercs: paboTol 3HJOKPUHHOM CUCTEMBbI
(runoTanamyca), TO MOXKHO CZAEaTh BBIBOA O TOM, YTO BBEJICHHE MEJIATOHUHA U3BHE OYJET SBIATHCA
HE BOCIIOJIHEHHEM JeduuuTa U TOIMNOJHEHHWEM, a CO BpeMeHeM OyaeT NpUpaBHUBATHCS K
TrOPMOHO3aMECTUTENILHOM Tepanuu. DHIOKPUHHAS CUCTeMa Bcerja paboTaeT Mo MPUHIMITY 0OpaTHOM
cBs3u. Ecnu Mano ropMoHa, TO Ipou30iieT cTUMYIIALUs ero BelpaboTku. Ecnu ske MHOro mocrymnaer
U3BHE, TO CUHTE3 TOPMO3UTCHL.

B BBICOKHX J103aX CUHTE3UPOBAHHbBIN MEIATOHUH ObLT OMPOOOBaH B KAUECTBE MPOTHUBOOIYXO0JIEBOTO
CpeAcTBa U Moka3ayl cBO 3¢ ¢dexkTuBHOCTh. HOo B mpoduimakTHyecKuX LEsIX ero MpUMEHEHHE He
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O00OCHOBAaHHO W MOXET NPUBOJIUTH K H3MEHEHHMSIM B OHHJIOKpUHHOM cucrteme. OCOOEHHO IpH
JUIUTEIbHOM HCNOJdb30BaHUKU. Kpome Tex ciyuyaeB, Korja MPOUCXOJUT CMEHA YaCOBBIX IIOSICOB.
Hanpumep, npu JUIMTENbHBIX aBUAILIMOHHBIX MepenieTax, Korjaa HeoOX0IMMO HaBsA3aTh OMOJIOTMYECKHUe
PUTMBI IO IPUOBITUU B IPYTYIO CTPAHY.

W3yyas mpoucxofsiue MpoLecchl, pU YCKOPEHHOM CTapeHHM BbISBIIEHA BaXKHAsl POJib dMUQH3a.
OH 0HUM X TEPBBIX OTKJIMKAETCA Ha HKCTPEMAJIbHYIO HAarpy3Ky B OTHOLIEHHH opraHu3ma. MiMeHHO
snudu3 BaMgeT Ha pabOTy HAAMOYEYHMKOB, KOTOpPbIE HAYMHAIOT BbIpA0AThIBaTh aJpEeHAIMH U
koptuzoia. Ilocne HaamoyeuyHUWKOB cpabaThiBaeT MMMYyHHas cucreMa (Tumyc). M Toibko motom
BKJIIOYAETCS CEPJICUHOCOCYAUCTasl cucTeMa. B KOHEUHOM cueTe, BBISBIECHO, YTO Ul MPO(UIAKTUKH
MIPOLIECCOB YCKOPEHHOI'O CTapeHUsi B MEPBYIO OYEpEeb HYKHO 3aHUMAThCSl IIEHTPAIbHBIM OPIaHOM
HEHPOIHAOKPHUHHOM CUCTEMBI SU(PHU30M U LIEHTPAIbHBIM OPraHOM UMMYHHOM CHCTEMBI TUMYCOM.

Ha mpoTs:keHMH HECKOJIBKUX JAECATWIETUH nepBoodepenHas pabora Haj ¢GyHKIUeH snudusza u
TUMYyCa SIBJIIETCS 30JIOTBIM CTaHJApPTOM AaHTHUBO3pAacTHOM MeauuuHbl B Poccuu. Ot0 mepsoe, yTo
HEoOXOUMO peryiupoBaTh. Bce octaipbHOe 3TO TOnbko mociencTBus. OdeHb YacTo psfn
aJUIEPTUYECKUX M ayTOMMMYHHBIX  3a00JIeBaHUIl HE BBUICUMBACTCA PAJUKAIBHO. JTO SBISETCA
pe3yJIbTaTOM TOTO, YTO HAAMOYEUHUKHU B OTBET HA CTPECCOBYIO Harpy3Ky BpPEMEHHO cpaboTanu, pa3s
€CTb OIIPENIETICHHBIE CKAUYKN B TOPMOHAJIBHOM peryisinuu. TuMyc MOT HENIPaBUWIBHO OTPEarupoBarhb, U
HAyaJd CUHTE3UPOBATHCS aHTUTENa C COOCTBEHHOW TkaHbto. llosToMy nenas aHanusbl, H3ydas
(GYHKLIMIO HAANMOYEYHUKOB MOYKHO CHeNaTh JAMAarHOCTUYECKMH BBIBOJ, YTO Bce 0€3 H3MEHEHMH
HaxoAuTbcss B HopMme. JIubo 3T wu3MeHeHus He aranbHbl. ODTOM TOYKM 3peHUs Oyner
NPUIEPKUBATHCS TMATHOCT, KOTOPBIA OyneT uccienoBaTh paboTy HaIAMO4YeYHHMKOB. Jpyroil Bompoc
CHIDKEHHUSI KOJIMYECTBAa aHTUTEN, KOTOpble UMMYHHas cucTtemMa npoayuupyer. OHU MOTYT CHUXKATbCS.
Ho nanexo He Bcerna. Tem He MeHee, 9TO HE O3HAYAET, YTO HE HYXKHO 3aHMMATHCS TUMHU IIPOLIECCAMHU.
B cnydyau ¢ ayTouMMyHHBIMU 3a00JIEBaHUSMH HY>KHO HCKJIIOYHUTH MpernapaTbl HMMYHHOM CUCTEMBI,
MOCKOJIBKY OHM TOBBIIIAIOT UMMYHHBIM CTaTyc M B OOJBIIMHCTBE CIy4aeB MOTYT MOBBICUTh CHHTE3
aHTUTEI.

K 1980 rogy uccienoBanusi MpOBOAMIMCH B 00JaCTH HEWPOIHIOKPUHHOW M UMMYHHOM CHUCTEM,
CBSI3aHHBIX C OTJQXXMBAaHUEM ITHX MPOLECCOB B TKaHSIX M KJETKax opraHuzMa. Ha monekynspHoM
ypOBHE J1100asi MaTOJOTUs COMPOBOXKAAETCS IOMHMO IPOLIECCOB CBSI3aHHBIX C MOBPEXKICHUEM KIIETOK
Ha (YHKIMOHAJIbHOM IUIaHE. A TaKKe CHI)KEHHEM aKTMBHOCTH TI'€HOB, TEMIIOB CHHTe3a Oelka u
oOpa3zoBaHus OenkoBbIX (parmMeHTOB. [lyii TOro, 4ro Obl KJIETKAa BBINOJHSJIA CBOM (YHKUIUH U
CHUHTE3MpOBaNa oOIpejeNeHHble O€nKu, TaM JOJDKHBI paloTarh omnpenenaeHHble reHbl. OHH
pacmosoXKeHbl U HaXoAATcs B ompezaeineHHbIX xpoMmocomax. Korma, JIHK packpyunBaercs, ¢ Hee
cunthiBaeTcs nHpopmaimsa. Ha ocHoBe monrydeHHONM MHGOPMAITUHN C 3TON MAaTPHUIII CTPOUTHCS OCIIOK.
[TpooKUTENBHOCT KU3HU O€lKa OT HECKOJbKMX JHEH 10 HECKOJIbKHUX Heaedb. B KOHEYHOM
pe3ynbraTe O€JIOK M3HAIMBAETCs, MOJABEpraercsd MACCTPYKUMM U JallbHEHIIeW yTWIM3aluuu Ha
KOPOTKHE (parMeHThl. DTU (hparMeHThl SBISIOTCS aMUHOKHUCIOTAMHU M HEOOJBIIMMH LEMOYKaMU U3
aMUHOKHCJIOT.

W nentuap! n 6eIKM B Ka4yecTBE CTPOUTEIBHOTO MaTepHraja UMEIOT B CBOEH OCHOBE aMUHOKHUCIIOTHI.
OpaHako ecTh OTJIMYME U OYEHb BaXKHOE MEXKIY HUMU. [lenTupl 3T0 TOJIBKO TO, YTO OCTANIOCh OT Oenka
nocie aectpykuuu. Ilostomy, korga Hapymaercss GyHKIMS KIETKH, TeHbI HE B3aUMOACHUCTBYIOT, JTUO0
cmabo pabotaror. He Bce Oenku CMHTE3UPYIOTCS WIHM Kakas-To WX dacTb. CuHTe3 Oenka HapymieH. B
KOHEYHOM CueTe, KOJINYeCTBO (00pe30K) MENTUA0B TOXe CHIpKaeTca. OHa 4yacTh MENTHIOB UIET Ha
CTPOMUTEIHCTBO HOBBIX OEJIKOB, a Kakas-TO 4YacTh MO MPHUHIMITY «KJIHOY-3aMOK» B3aUMOJAEHCTBYET CO
CTapTOBBIMU y4yacTKaMH, T.€. TOYKOM Hayajga 4YTeHus HHOpManmuu. OTa YacTb MENTHUIOB
B3alMOJICHCTBYET C ONpEETICHHBIMU reHaMu ajipecHo. U onpenenenHas Monekyia nentuia no cBoeu
CYTHU CTPYKTYPBbI, 10 KOHCTPYKLIUU MOKET COOTBETCTBOBATh TOJBKO ONPEACIECHHOMY aJpeCcy B KIIETKE.
U Gosnpiie HU Kak. DTUM 00€CTIeUnBaeTCsl YHUKAIbHOE KOMIJIEMEHTAPHOE B3aMMOJICHCTBHUE T€HOB [ 5]

Torma mnpomecc cuutaercss 3aMKHYThIM. Ero nwmkia. I'eHbl cuMmThIBaroTCs akTHBHO. benok
CHUHTE3UPYETCs, MENTUABI 00pa3yrOTCs. JTa cucTeMa OepeT Hayaio OT CaMOTO POXKIEHHUS OpraHu3Ma 1
70 ero cmeptu. Yem crapiie opranusM, TEM 3TH NIPOLECCHI IPOUCXOIAT MEHEE AKTUBHO.
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MHorue ommb04HO NoJararoT, YTo psa GyHKUIUHN yxe 1oipkeH ObITh yTpaueH. Kak mpumep, MOXXHO
MPUBECTH CPABHUTEIBHYIO XapPaKTEPUCTUKY OTHX IPOIECCOB, KOTOPBIE MPOHMCXOIAT B KIETKAaX.
Mornozsie ocobu, Oepercst kinetouHas crpykrypa JIHK uian XxpoMaTHH, aKTUBHBL. DTOT FeHETUYECKUN
MaTtepuan, Kak Obl pa3MOTaH (retopoxpomMaTtuH). Yem Oonblie pa3MoOTaHO, TeM OoJiblIe
UCTONb3YyeTCsl MecTa Ui uTeHHs. Tem Oosblie MpoLeccoB MPOUCXOAMT B KiIeTKax. B craperoiuei,
1100 OoJeromeil TKaHu XPOMAaTHH KOMITAaKTHO yITakoBaH. MaTepran CKOHACHCUPOBAaH M OTTECHEH K
nepudepun kietku. Ilpomeccel uyTeHHMss W cuHTe3a Oenka yrHeTeHbl. MOXKHO Monarath, 4To C
BO3PACTOM T'€HBI OJIOKUPYIOTCS, CBA3BIBAIOTCS OenkamMu-rucToHaMu. [103TOMy HHYETO HE TPOUCXOTUT.
CknanpiBaeTcsi BIEYATICHHUE, YTO BCE MMEHHO TaK U JOJDKHO ObITh. OJIHAKO, KaK TOJBKO BBOSTCS
NEeNTUABI, TO QYHKIUS HAYMHAECT BOCCTAHABIMBATHCSA, KAK MHHHMYM HAIlOJIOBHHY. TakuMm 00pazom,
MOXKHO IMOKa3aTb, 4YTO PsJ (YHKIMH Ha camMOM Jeje JOJKEH OBbITh CBOWCTBEHEH OpraHU3MY,
HampuMmep denmoBeka W mocie 80-tm setHero pyOeka. OcHoOBHass Macca (QYHKIUH TOJDKHA
COXPaHSATHCA.

B koneuHoMm cuere, ObUIO MPEIIOKEHO 3TH MOJEKYJbl (MENTHABI) OpaTh Tam, TI€ MPOIECCHI
HauOoJiee aKTUBHBI MPOUCXOIAT. PaccmMaTpuBain MOJIOJIBIX )KUBOTHBIX, HAIPUMEp, TEISAT B BO3pAcTe
oT 6-Tu U 10, MakcuMyM 12-tu MecsimeB.  [Iporeccsl pocTa M IENEHUS KIETOK Y HUX MPOUCXOISAT
aKTHUBHO. bbuUlM BbIIENEHBl HHU3KOMOJICKYJISIpDHbIE MENTUIHBbIE (QpPaKLUUU, a 3aTeM BBEACHHI B
OOJICIONYI0, CTAPEIONIYI0 TKaHb. JTO OBUIO ClIelaHO ¢ ycrmexoMm. B urore Tkanp (DyHKIIMOHATbHA
oxwuna. B nporenTHoM oTHOIIEHNH nopsiaka 60 % NpoleHTOB TKaHU ObIJIO PEaHUMHPOBAHO.

3aMedeHo, 4yTo TOCIIe TOTO, KaK Mpenapar ObUT OTMEHEH, KOT/Ia MIePEeCTAIN MOCTABIATh CyOCTaHITUIO
B opranusM, 3¢¢exT coxpaHsics HeKoTopoe Bpems. bbeuto mocneneiictBue. M 3TOT mpornece
€CTEeCTBCHEH U 3aKOHOMepeH. bbut HackImeH AeduiuT nentuaoB. [IpokpyTHIM HECKOIBKO pa3 YTCHHE
cuHTe3a Oenka. M naneiie opraHu3M MO WHEPUUM Hayal paboTaTh, MCHONb3Ys HENTUABI TKaHH,
KOTOpbIe OBUTH BBEACHBI. BElKM CHHTE3MpOBAIMCH. 3aTe€M MPOUCXOAWIA ACCTPYKIHS, B pe3ysbTare
KOTOpoil oOpa3oBbiBanuchk nentuapl. Onu B3aumoneictBoBanu ¢ JJHK cuoBa. IIpoucxoann cuntes
Oenka. M mo wmHepumum sSTa cucrema nBuraigack. Co BpeMEHEM OTH MPOIECCHl 3aMeISIOTCS
COBEpPILIEHHO €CTECTBEHHBIM crocoboM. Tak Kak cama 1o cebe OTAeNbHO B3sATasg (QYHKIHMS HE MOXKET
JONAT0 WUMETh MecTO ObITh. Bce 4TO MpoMcXOoAWT B OpraHM3Me ATO KOOPIMHAIUS MHJUIAAPIOB
IPOILIECCOB, KOTOpbIE B3aUMOJCHCTBYIOT Mexay coboi. IloaTromy HeoOXonumo paccMaTpuBaTh
NeNTUIHYI0 OMOpEryJsiluio, KaK KOMIUIEKC, cucreMy. W 3ToMy OOOCHOBaHHO MOMOIJIO
00CTOSITENLCTBO, COTIACHO KOTOPOMY BCE MENTHbl Y MO3BOHOYHBIX, HAIIPUMEP YEJIOBEKAa, IO IUIaHy
CTPOEHMSI OYEHb IOXOKM Ha MEeNnTUAbl >KUBOTHBIX. Cxoxecth Ha 90 % mnponentroB. Ho Oenku
KOJMPYIOUIME Te€H y HAac OTIMYAIoTCs. YenoBeuecKuil OTIMYaeTcsi OT CBHUHOIO, KOIIAYbEro M T...
OnHako, TeM (GakTOpoM, KOTOPBIH 3aIlyCKaeT YTeHHE WHCYJIMHA M TeMOTIIOOWHA SIBIIIETCS OJHA U Ta
e MOJIEKyJIa.

[lpupoma co3mama B Tmpolecce 93BONIONUN OHOJOTHYECKYI0 YHHBEpCaIbHOCTH. (CoriacHo
BBISIBICHHOMY OOCTOSITENILCTBY, MOXKHO YTBEpPXKJaTh, YTO MENTHJbl OJUHAKOBBI B OJHOM U TOM Xe
OpraHe y pa3JUYHBIX BHIOB )KMBOTHBIX. DTO MO3BOJIIO co3aaTh npenapaTthl B CoBeTckoM Coro3e B
70-80 rr., 1 HayaTh MPOU3BOJICTBO MOCJIE MHOIrOJETHEH ampobanuu Ha BoeHHOcHyx amux. Okono 15
MWIIHOHOB BOEHHOCIY)KAIlIMX MOJyYald Mperaparsl Ha OCHOBE IMENTHIOB. DTOT KOJIOCCATBHBIN
KJIMHUYECKHI MaTepHuajl MO3BOJIMI HAaKONUTh 3HaHUSA U C(HOPMHUPOBATH TEOPHIO, COIVIACHO KOTOPOM
OpTaHU3M HY)KJIAeTCsl B KOMIJICKCHOM TONOJTHEHUH e(UINTA TIETITHIOB.
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PEPTIDE BIOREGULATION

Maxim Kulikov
Samara State Social and Pedagogical University. Samara

With the help of universal peptide bioregulation, a completely natural way of restoring the old or diseased organ tis-
sue appears. Very important is the fact that it is possible to influence both locally and comprehensively on the basic
systems of the body, namely: the immune, neuroendocrine, cardiovascular and central nervous system. Normalize
the level of sugar in the blood. Lower the risk of malignant neoplasms. Lower blood pressure. It is important to ex-
clude clinical diseases associated with osteoporosis and, as a result, improve the condition of bone tissue.

Key words: peptides, pineal gland (epiphysis), serotonin, melatonin, extra-pineal synthesis, antioxidants, circadian
rhythms, heterochromatin, protein degradation.

The term peptides appeared in the second half of the 20th century. Beginning in the 1970s, the
problem of the turnover of highly skilled military personnel, missile force officers of strategic pur-
pose was solved. They had a syndrome of both accelerated aging and professional burnout. And then
it was suggested to consider accelerated aging as a distress, as a result of prolonged prolonged stress.
In the end, the main theses of the theory were formed, which became known as the peptide regulation
of aging processes. Work on the drugs was conducted by military immunologists, they initially as-
sumed that stress is not easy dysfunction of the immune system, or rather, depression. There was a
representation according to this theory that the thymus (thymus gland) organ of human lym-
phopoiesis [1] approximately after reaching the age of 20 years, performing the main role in the im-
mune system is being inverted. Losing its function and decreasing in size. The opinion at that time of
the development of this theory was formed that from this moment the aging process of the organism
begins. In practice, the activity of the immune system clearly correlates over the stands of develop-
ment and aging of the organism. It was shown that the main immune reactions are suppressed in the
elderly, accelerated aging. And in young and middle-aged people, the immune system is active.

The consequences of distress were to be considered. At that time, the reasoning was based on the
theory of stress Selye [2]. According to what the body must adapt and not notice the complex of neg-
ative factors affecting the body. The brain tissue, the adrenal glands, comes into the state of maximal
activity. Subsequently, the immune and cardiovascular system. Working in the mode of maximum re-
turn, these systems allow, without noticing the external load, to exist quite actively. However, the
compensation process is rather short. And the systems that allowed to effectively cope with negative
environmental factors on the body, further sharply weakened. They are no longer able to work at
maximum. There is a collapse of functions. And the function falls not lower than the level when the
body has not yet met with stress. In the future, in view of the disorder of dysfunctions of the brain tis-
sue, the nervous system carries out regulation processes by 1/3. The process of dysfunction of the en-
docrine system is another 1/3. Due to this, an imbalance develops and on its background weaker ones
are out of order. We can assume that these weaknesses of the body either exhausted itself over time,
or there was a genetic predisposition. That is why they are conducting research with the goal of creat-
ing an individual genetic passport, in which mutant sections of the gene allele are distinguished [3].
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And this will make it possible to assume that in a given organism, with a combination of a combina-
tion of negative factors and various conditions, this or that disease can develop. During the study, it
was shown that the pineal gland (epiphysis) is a very important organ. This body regulates virtually
all processes in the body. During the day, serotonin is produced, which controls not only our self-es-
teem and emotional motivations, but is also clearly related to the processes of pain, inflammation,
vascular tone management, and pelvic organs. At night, from the remains of serotonin, the epiphysis
produces melatonin, which is a universal cellular mediator. Melatonin has a receptor, that is, specific
binding sites, as in every cell in the body. Melatonin can be produced in many parts of the body, but
the main organ is the epiphysis. There is an opinion that a part of melatonin can be synthesized in the
thymus (thymus gland). This is a very small amount. In men, melatonin is synthesized additionally in
the prostate gland. Everywhere, melatonin is produced in an appendix. It extrapineal synthesis of
melatonin passes in the vermiform appendage. Therefore, the removal of the appendix as a result of
surgery will stop in some percentage of the production of melatonin in the body, which is necessary
as a result of stress, or rather the effects of distress. Melatonin by means of specific binding through
PPAR receptors (Peroxisome Proliferator-Activated Receptor) controls the work primarily of the
adrenal gland, pancreas, myocardium, thymus and reproductive system [4]. It should be noted the im-
portance of melatonin as the most important antioxidant. It is tens times stronger than dehydro-
quercetin and coenzyme Q10. Melatonin is a DNA protector. Prevents damage to the DNA molecule.
It has regulating antioxidant properties. Itself is an intermediary, which activates three main antioxi-
dant systems in the body. This is superoxide dismutase, catalase and glutathione peroxidase. All these
effects on the body have exclusively endogenous melatonin, not pharmacological. At the time, when
the first knowledge was obtained, the internal discretion of melatonin was calculated. They counted
how much it should be taken orally and the opinion was formed that a solution was found that would
help to push back old age, to overcome the manifestations of menopause, the aging of the female or-
ganism especially after the secondary hormonal reconstruction. Subsequently it turned out that such a
method in the therapeutic-course dose of synthesized melatonin in animals can cause the develop-
ment of malignant lymphoma. It is worth noting the fact that melatonin itself is not a hormone. But
its synthesis is related to the work of the endocrine system. Epiphysis is controlled by another impor-
tant organ of the endocrine system, the central organ of regulation of the hypothalamus. He receives a
signal from the retina of the eye as soon as darkness comes. This is the expected state when the dark
time arrives. The hypothalamus activates and begins to send signals with a certain frequency and
cyclicity of the epiphysis. As a consequence, half the time of dark days begins production and accu-
mulation of melatonin. The remaining time until the onset of the day's light, the epiphyses emits
melatonin in certain portions. Thus, all cyclic processes are regulated. The circadian rhythms are set
and calibrated. Therefore, the synthesized melatonin, taken by the human body, for example in tablet
form, can not both simulate the cyclical production of melatonin by the body. Since the volume of
melatonin synthesis is regulated by the endocrine system (hypothalamus), it can be concluded that the
introduction of melatonin from the outside will not be a replenishment of the deficit and replenish-
ment, but in time will be equated to hormone replacement therapy. The endocrine system always
works on the principle of feedback. If there is little hormone, then stimulation of its production will
occur. If much comes from the outside, then the synthesis is inhibited. In high doses, synthesized
melatonin was tested as an antitumor agent and showed its effectiveness. But for preventive pur-
poses, its use is not justified and can lead to changes in the endocrine system. Especially with pro-
longed use. In addition to those cases when there is a change in time zones. For example, with long
air travel, when it is necessary to impose biological rhythms upon arrival in another country.

Studying the ongoing processes, with accelerated aging, an important role of the epiphysis is re-
vealed. He is one of the first who responds to extreme stress in relation to the body. It is the epiphysis
that affects the work of the adrenal glands, which begin to produce adrenaline and cortisol. After the
adrenal glands, the immune system (thymus) is triggered. And only then does the cardiovascular sys-
tem turn on. Ultimately, it was revealed that in order to prevent the processes of accelerated aging,
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the central body of the neuroendo-krinal system, the epiphysis and the central organ of the immune
system, is the thymus.

For several decades, the first work on the function of the epiphysis and thymus is the gold standard
of anti-aging medicine in Russia. This is the first thing that needs to be regulated. All the rest is just
the consequences. Very often a number of allergic and autoimmune diseases can not be cured radi-
cally. This is the result of the fact that the adrenal glands in response to the stress load have worked
temporarily, since there are certain jumps in the hormonal regulation. Thymus could react incor-
rectly, and antibodies with their own tissue began to be synthesized. Therefore, doing tests, studying
the function of the adrenal gland can make a diagnostic conclusion that everything without changes is
normal. Either these changes are not fatal. This point of view will be followed by a diagnostician who
will investigate the work of the adrenal glands. Another issue is the reduction in the number of anti-
bodies that the immune system produces. They can go down. But not always. However, this does not
mean that you do not need to deal with these processes. In cases with autoimmune diseases, it is nec-
essary to exclude preparations of the immune system, as they increase the immune status and in most
cases can increase the synthesis of antibodies.

By 1980, studies were carried out in the field of neuroendocrine and immune systems associated
with the debugging of these processes in tissues and cells of the body. At the molecular level, any
pathology is accompanied in addition to the processes associated with cell damage on the functional
plane. As well as a decrease in the activity of genes, the rate of protein synthesis and the formation of
protein fragments. To ensure that the cell performs its functions and synthesizes certain proteins, cer-
tain genes must work there. They are located and located in certain chromosomes. When, the DNA is
untwisted, information is read from it. Based on the information obtained from this matrix, a protein
is constructed. Lifetime of protein from several days to several weeks. In the end result, the protein
wears out, is subjected to destruction and further utilization to short fragments. These fragments are
amino acids and small chains of amino acids.

Both peptides and proteins as a building material are based on amino acids. However, there is a dif-
ference and very important between them. Peptides are just what is left of the protein after destruc-
tion. Therefore, when the function of the cell is disrupted, the genes do not interact, or work poorly.
Not all proteins are synthesized or some part of them. The synthesis of protein is disrupted. Ulti-
mately, the amount (cut off) of peptides is also reduced. One part of the peptides goes to the con-
struction of new proteins, and some part on the principle of "key-lock" interacts with the starting ar-
eas, 1.e. the starting point for reading information. This part of peptides interacts with certain genes
targeted. And a certain peptide molecule is inherently structured, according to its design, can only
correspond to a specific address in the cell. And no more how. This provides a unique complemen-
tary interaction of genes [5]. Then the process is considered closed. Its cycle. Genes are read actively.
The protein is synthesized, the peptides are formed. This system originates from the very birth of the
organism and until his death. The older the organism, the less these processes take place.

Many mistakenly believe that a number of functions should already be lost. As an example, we can
give a comparative description of these processes that occur in cells. Young individuals take the cel-
lular structure of DNA or chromatin, are active Many mistakenly believe that a number of functions
should already be lost. As an example, we can give a comparative description of these processes that
occur in cells. Young individuals take the cellular structure of DNA or chromatin, are active. This ge-
netic material is, as it were, unwound (gethorochromatin). The more unwound, the more reading
space is used. The more processes occur in cells. In aging or diseased tissues, chromatin is compactly
packaged. The material is condensed and pushed back to the periphery of the cell. The processes of
protein reading and synthesis are depressed. It can be assumed that with age, the genes are blocked,
bound by histone proteins. Therefore, nothing happens. It seems that everything is exactly the way it
should be. However, once the peptides are introduced, the function begins to recover, at least half.
Thus, it can be shown that a number of functions in fact should be peculiar to the body, for example,
a person and after 80 years of age. The bulk of the functions should be preserved.
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Ultimately, it was suggested that these molecules (peptides) be taken where the processes are most
active occur. Young animals were considered, for example, calves at the age of 6 and up to a maxi-
mum of 12 months. The processes of growth and division of cells in them occur actively. Low-
molecular peptide fractions were isolated and then introduced into a diseased, aging tissue. This was
done with success. As a result, the tissue became functional. As a percentage, about 60% of the tissue
was resuscitated.

It is noticed that after the drug was canceled, when they stopped supplying the substance to the
body, the effect persisted for some time. There was an aftereffect. And this process is natural and nat-
ural. The deficit of peptides was saturated. Scrolled several times reading the synthesis of protein.
And then the body began to work by inertia, using peptides of tissue, which were introduced. Proteins
were synthesized. Then the destruction took place, as a result of which peptides were formed. They
interacted with DNA again. There was a synthesis of protein. And by inertia this system moved. Over
time, these processes are slowed down in a completely natural way. Since in itself an individual func-
tion can not take place for long. All that happens in the body is the coordination of billions of pro-
cesses that interact with each other. Therefore, it is necessary to consider peptide bioregulation as a
complex, a system. And this was reasonably helped by the circumstance that all peptides in verte-
brates, for example a human, are very similar in structure to animal peptides. The similarity is 90%.
But the proteins that encode the gene are different here. Human is different from pork, feline, etc.
However, the same factor that triggers the reading of insulin and hemoglobin is the same molecule.

Nature has created, in the process of evolution, biological universality. According to the revealed
circumstance, it can be argued that peptides are identical in the same organ in different animal
species. This allowed the creation of drugs in the Soviet Union in the 70-80's, and began production
after years of approbation of military personnel. About 15 million servicemen received peptide-based
drugs. This colossal clinical material made it possible to accumulate knowledge and form a theory,
according to which the body needs a comprehensive replenishment of the peptide deficiency.
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