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2. BI>ICOI<HH o6pa3oBaTeJThHbIH H HHTemie:rcry~ 

anbHbIB ypoBeHb, caMO.L(HCU:HIIJIHHa If caMoopraHH-

30BaHHOCTb. 

3. AKTiiBHaJC )J(H3HeHHaJC H cou:nanI>HaJC II03H-

u:mr. 

4. Perym1pHI>1e yMepeHHI>Ie ropo6HI>Ie <Pn3nqe­

CI<He Harpy3I<H Ha rrporn:>KeHHH MHornx neT (neqe6-

HaJC <PH3KY1ThJYpa, TeppeHKyp, IIJiaBaHHe, iiora). 

5. ,D,oczyrr K Ka'leCTBeHHOMY HerrpepbIBHOMY Me­

,ll.HU:HHCKOMY o6cny:>KHBaHHIO c rrpo<PnnaKTH'leCKOH 

HarrpaBJieHHOCTbIO If 3<P<PeKTHBHOH ,ll.HCIIaHcepma­

U:Heii. 

6. IIoBI>IIIIeHne a,D.arrTau:noHHoro rroTeHu:1Iana n 

CHlf)l(eHHe TeMIIOB CTapeHHH rryTeM B03,D.eHCTBHH Ha 

OCHOBHbie <PaKTOpbI a,D.aIITaU:HH: HH,D.eKC MaCCbI Tena 

(IIO,ll.,ll.ep)l(aHHe HOpMaJibHOro Beca), ypoBeHb CHCTO­

JIH'leCKOro apTepHaJibHOro ,D.aBJieHMH If 'laCTOTY cep­

,D.e'IHbIX COKpaiu:eHHH. 

7. KoHTpOJib xonecTepnHa H JIHIIH,D.Horo crreK­

Tpa, c coxpaHeHHeM HOpManbHOro If BbICOKOro ypoB­

HH JIHIIOIIpOTelf,ll.OB BbICOKOH IIJIOTHOCTH, KaK rrpe,D.H­

KTOpOB ,ll.OJirOJieTmI. 

8. IIo,D.,D.ep)l(aHHe u:eneBoro ypoBm apTep1Ianh­

Horo ,D.aBJieHMH c u:eJibIO CHlf)l(eHHH Harpy3KH Ha cep­

,D.e'leyIO MbIIIIU:Y If rrpe,D.OTBpain:eHHH rnrrepTpo<Pnn 

Me)l()l(eJiy,D.O'IKOBOH rreperopO,ll,KH. 

AKTHBHOe ,ll.OJiroJieTHe, IIO,ll.HHMaIOiu:ee <PH31I'le­

CKIIH If IICHXH'leCKHH TOHYC caMoro qeJIOBeKa, II0-

3BOJIHeT o6iu:ecTBY IIOJIHee HCIIOJib30BaTb BOHCTHHY 

6ecu:eHHbIH ,D.ap, Ha3bIBaeMbIH o6bI'IHO O'leHb rrpo-

YW 613.98, 576.5 

CTO. - )l(lf3HeHHbIH If IIpOH3BO)J,CTBeHHbIH OIIbIT. qeM 

60JibJIIe JIIO)J,eH CTapmHX B03pacTOB 6y,D.eT 3aHHTO 

rroclIJibHbIM Tpy,D.oM, TeM 3Ha'IHTe1ThHee BKJia,D. B 3KO­

HOMIIKY CTpaHbI, a xopomee COCTOHHHe 3,ll.OpOBbH rro-

3BOJIHT 3Ha'IHTeJibHO CHH3HTb pacxO,ll,bI Ha Me,D.HU:HH­

CKOe o6CJIY)l(lfBaHHe ,D.aHHOH KaTeropHH rpa)l(,ll.aH. 
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E,[l;HHbIH MEXAHH3M IIEIITH,[l;EPrlWECKOH PErY.JUIIJ;HH 3KCIIPECCHH 
rEHOB H CHHTE3A liEJIKOB B )KHBOH IIPHPO,[l;E 

XABHHCOH B.X. 
llneH-KoppecrroH,IJ;eHT PAH, ,IJ;.M.H., rrpof}>eccop, .IJ;HpeKTop AHO HHU. «CaHKT-I1eTep6yprcKuH. 

HHCTH'l}'T 6ttoperymnurn H repoHTonorHH», r. CaHKT-IleTep6ypr, Poccmr 

AHHOTa~H.H. l13MeHemrn, pa3BIIBaIOin:HeCjJ II HaKamrnBaIOil(IIeCjJ c B03paCTOM, ITOCTerreHHO CHlf)l(aIOT 

QJYHKn:IIOHaJibHOCTb opraHH3Ma, roMeocTa3 II ero ITJiaCTII'IHOCTb. B JITore B03pacTaeT ero YH3BIIMOCTb, 

pa3BHBaJOTCjJ 3a6oJieBaHJijJ, B OCHOBHOM, xpoHH'leCKHe, 'ITO rrplIBO,ll.IIT K CMepTeJibHOMY IICXO,D.y. Heo6-

XO,ll.HMbI rrpo<P1IJiaKT1I'leCKHe MeporrplfjJTJijJ, HarrpaBJieHHbie Ha rrpou:ecCbl CTapeHJijJ, KOTOpbie MOryT rrpe­

ITjJTCTBOBaTb pa3BIITHIO B03paCTHbIX 3a60JieBaH1IH, rrpo,D.JieBaJ! rrepHO,ll. 3,D.OpOBbjJ. 0,D.HIIM II3 IIO,ll.XO,ll.OB K 

peaJIH3au;IIII 3TOro HarrpaBJieHJijJ jJBJIHeTCjJ pa3pa60TKa reporrpoTeKTOpHbIX rrperrapaTOB, rrpelljJTCTBYIOin:IIX 

rrpou:eccaM cTapeHJijJ H yBeJIII'IIIBaIOin:IIX rrpo,D.OJI:>KIITeJihHOCTb :>KM3HH. Cpe,D.II rrperrapaToB, 06na,D.a10iu:1IX 

reporrpoTeKTopHbIMII cBOHCTBaMH oco6oe MecTo 3aHHMaIOT rrerrTH.ll.Hbie 61IoperyJijJTOpbI. KaK rroKa3aJIH 

40-JieTHHe HayqHbie IICCJie,D.OBaHJijJ, rrpHMeHeHHe rrerrTH,ll.OB He TOJibKO yseJIH'IHBaeT rrpo,D.OJI:>KIITeJibHOCTb 

:>KM3HII :>KMBOTHbIX, HO II rrpelljJTCTByIOT pa3BHTIIIO y HIIX CITOHTaHHOro II HH,lJ.yU:HpOBaHHOro KaHu:eporeHe-

13 



BECTHHK ME)]JfUHHCKOlO L(EHTPA YITPABJIEHH5l ,UEJIAMH ITPE3H,UEHTA PECITYEJIHKH KA3AXCTAH, NQl (67), 2017 

3a. AttaJIH3 MexaHH3MOB ,ZJ,eiicTBIDI nerrTH)J.OB B pa3JmqHbIX MO,ZJ,eJibHbIX 3Kcnep11MeHTax CBH,IJ,eTeJibCTBOBaJI 
o B03MO)J(HOCTH peryJUIU:HH 3Kcnpecc1111 pa3JIHqHbIX rettoB, a TaIOKe CHHTe3a 6eJIKOB y 3yKap110T. B ofoope 
rrpHBe,ZJ,eHbI OCHOBHbie pe3yJibTaTbl 3THX HCCJie,ZJ,OBaHHH. 

IVI1011eeL1e cJioea: KopoTKHe nenTH,ZJ,bI, 3KcnpeccIDI rettoB, CHHTe3 6eJIKa, qeJioBeK, )KHBOTHbie, 6aK­
TepHH, pacTeHIDI, npO,IJ,OJI)KHTeJibHOCTb )J(H3HH, CTapeHHe, naTOJIOrIUI, 3IIHreHeTHKa. 

Tyiiin,.!J;eMe. TIPI TAEHF ATTAFhI AI\Yhl3 CHHTE3I MEH I'EH)J;EP 3KCIIPECCIDIChIH 
IIEIITI.ft:(EPI'IUIJihII\ PETTEY,!Q"H; EIPhIH;F AH MEXAHH3MI. XaBHHCOH B.X. )l(acTbIH: ¥JIFaIObIHa 
6aiiJiaHbICTbI ,IJ,aMHTbIH )J(;me )KHHaI(faJiaTbIH 03repicTep, 6ipTiH,IJ,en aF3aHbIH; <l>YHKD:HOHaJI,IJ,bffbIH, ro­
MeOCTa3,IJ,bI )J(;me OHbIEJ: HKeM,z:i:iJiiriH TeMeH,z:i:ere,z:i:i. H:nH)J(eCiH,z:i:e aF3aHbIH: ocan,IJ,bIFbI apra,z:i:bI, aypy,z:i:hIH:, 
Heri3iHeH eJiiMre aKeJieTiH co3bIJIMaJibI aypyJiap ,z:i:aMH,IJ,bI. I\apTaIO npou:eciHe 6an1rranrnH, .z:i:ettcayJihII\ 
Ke3eH;iH ¥3apTa OTblpbrn )J(aCTbIH; ¥JIFalObIHa 6aiiJiaHbICTbl aypynap,IJ,bIH; ,IJ,aMYbIHa Ke,z:i:epri KeJITipeTiH 
npo<l>HJiaKTHKaJibII\ ic-mapanap }\a)J(eT. 0CbI 6aFbITTbI )J(y3ere aCbIPY.D:bJH: 6ip 6aFbITbI eMip cypy ¥3aI(fbIFbIH 
aprrbipaTbIH )J(aHe I<apraIO rrpou:eciHe I<apcbI T¥PaTbIH reponpOTeKTopJibII\ nperraparrap,IJ,bI )J(acay 6oJibITI 
Ta6bma,IJ,bI. I'eporrpoTeKTopJibI I<ac11errepi 6ap npenaparrap,IJ,bIH: imiH,IJ,e nenTH)J.Ti 611operyIDITOpJiap epeK­
me opbIH aJia,IJ,bI. 40-)J(bIJI,IJ,bII\ FbIJibIMH 3eprreyJiep KepceTKeH,z:i:eii, rrernH,IJ,Tep,z:i:i I\OJI,IJ,atty )J(attyapJiap,z:i:bIH: 
eMip cypyiH ¥3apTbIIl I\aHa I\OMMaii, COHbIMeH 6ipre OJiap.z:i:a KyrrrereH )J(ep,ZJ,eH )J(QHe HH,IJ,yKD:HIDibII\ 
KaHu:eporeHe3.n:itt: .n:aMYbIHa )J(OJI 6epMeii,IJ,i. 8prypJii Mo,IJ,eJib.D:iK 3KcrrepHMeHrrep.z:i:e nernH,z:i:Tep.z:i:itt: acep 
ezy MexaHmMiHe )J(ypri3iJireH Tan,z:i:ay 3yKap11orrap.z:i:a aprypJii reH,z:i:ep 3Kcrrpeccm1cbIH perrey, coHbIMeH 
6ipre al\yb13,z:i:ap,z:i:bI CHHTe3,z:i:ey MYMKiH,z:i:iriH ,IJ,aJieJI,z:i:e,z:i:i. Illony,z:i:a OCbI 3eprreyJiep.z:i:iH: Heri3ri HaTH)J(eJiepi 
6epiJireH. 

Tyiiin C63,.!1;ep: 1'LIC1'a nenTH,.!J;Tep, reH,IJ,ep 3KcrrpeccIDJCbI, aeybI3 cHHTe3i, a,z:i:aM, )J(attyapJiap, 6aKTe­
pIDIJiap, eciM,IJ,iKTep, eMip cypy ¥3al\TbIFbI, I\apTaIO, naTOJIOrmi:, 3IIHreHeTHKa. 

Summary. UNIVERSAL MECHANISM OF SHORT PEPTIDE REGULATION OF GENE 
EXPRESSION AND PROTEIN SYNTHESIS IN LIVING NATURE. Vladimir Khavinson. Changes 
developed and accumulated in organism with ageing lead to a decrease in its functionality, homeostasis 
and flexibility. It results in increased vulnerability, development of chronic diseases, which leads to a 
lethal outcome. To prolong the period of healthy living preventive measures targeted at ageing processes, 
responsible for inhibiting of age-associated pathologies, must be taken. This goal can be reached by 
development of geroprotectors impeding ageing and increasing lifespan. Peptide bioregulators hold a 
unique position among preparations with geroprotective properties. A scientific study conducted for 40 
years proved that administration of peptides contributed to lifespan increase and prevention of spontaneous 
and induced carcinogenesis in animals. Analysis of peptides' mechanism of action in various model 
experiments revealed their ability to regulate various gene expression and protein synthesis in eucaryotes. 
The main results of the said experiments are reported in this article. 

Keywords: short peptides, gene expression, protein synthesis, human, animals, bacteria, plants, lifes­
pan, ageing, pathology, epigenetics. 

BBE,ll;EHIIE 
HecMOTpH Ha TOT cpaKT, qTo rrpo,IJ,OJI)J(HTeJibHOCTb 

)J<l13HH rrpo,z:i:om1<aeT yBeJIH'rnBaTbCH [1], ee 6HOJIOrH­
'ICCKHii pe3epB He peaJIH3YCTCH IIOJIHOCTbIO BCJie,IJ,­
CTBHe B03,IJ,eiiCTBHH He6JiaroIIpHHTHblX cpaKTOpOB 
cpe,z:i:b1 H o6pa3a )l(H3HH qeJioBeKa - cTpeccoB, Hoq­
Horo H cBepxypoqHoro pe:IIrnMa pa60TbI, HerrpaBHJib­
HOro IIHTaHHH, rHIIO,IJ,HHaMHH. 3ro rrpHBO,IJ,HT K Hapy­
weHHIO 6ttopHTMOB, H3MCHCHHIO 3KcrrpeccHH reHOB 
l1 CHHTe3a 6eJIKOB, CHH)l(eHHIO cpyHKD;Hii HepBHOM, 
HMMYHHOii, 3H,IJ,OKpHHHoii, cep,z:i:eqHo-cocy,z:i:ttcToii H 
,IJ,pyrnx CHCTeM oprattH3Ma, yxy,z:i:meHHIO Kaqecrna 
)Kll3HH H COKpaiu;eHHIO ee rrpo,IJ,OJI)KHTCJibHOCTH.B 
CBSl.3H c 3THM aKTyaJibHOii: 3a,IJ,a'Ieii: COBpeMeHHOii: 
nepcOHHcpHD;HpoBaHHOii: MC,IJ,HD;HHbI, MOJICKYJISipHOii: 
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6HOJIOrHH H repOHTOJIOrHH HBJIHCTCH rrpocpHJiaKTH­
Ka ycKopeHHOro CTapeHH.sI H B03paCTHOii: rraTOJIOrHH, 
HanpaBJICHHaSI Ha yBeJIH'ICHHe rrpO,IJ,OJI)KHTCJibHOCTH 
)KH3HH H ,IJ,OCTH)l(CHHH BH,IJ,OBOro rrpe,z:i:eJia )Klf3HH 'Ie­
JIOBeKa (110-120 JICT). 

0,IJ,HHM H3 Hay'IHO o6ocHOBaHHbIX MCTO,IJ,OB rro­
BbIIDeHH.sI rrpO,Zl,OJI)KHTCJibHOCTH H Ka'IeCTBa )l(ll3HH 
HBJIHCTCH rrpHMeHeHHe rrerrTH,Zl,HbIX 6ttoperyJIHTOpOB 
[2]. Oco6eHHO Ba)l(HbIM ,IJ,JIH rrpocpHJiaKTHKH pa3JIHq­
HbIX 3a6oJieBaHHii: H B Ka'IeCTBe cpe,ZJ.CTB aHTHB03-
paCTHOii: MC,ZJ.HU:HHbI HBJIHCTCH aHaJIH3 rrpHMCHCHH.sI 
JieKapcrneHHbIX rroJIHIIerrTH,ZJ.HbIX rrperraparoB Ttt­
MaJIHHa, 3rrHTaJiaMHHa H p.sI,ZJ.a ,Zl,pyrHX, a TaK)Ke CHH­
TC3HpOBaHHbIX KOpOTKHX rrerrTH,IJ,OB, COCTOSIID:MX HX 

,ZJ.Byx, Tpex H 'ICTbipex IIOCJIC,ZJ.OBaTeJibHOCTeii: aMM-
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HOKHCJIOT. Ha 3TH npenapan,1 ( OKOJIO 50) nonyqeHO 

6onee 200 poCCHHCKHX H 3apy6e)J(HblX naTeHTOB [2]. 

IJ;eJibIO pa60Tbl .sIBHJIOCb HCCJie)J,OBaHHe 6HOJIO­

rHqecKOH aKTHBHOCTH H MexaHH3MOB ,n:eiiCTBH.sI nen­

TH)J,OB y pa3JIHqHbIX BH)J,OB opraHH3MOB. 

PE3Y.JibTAThl II OliCY1K,ll;EHIIE 
31f>lf>eKTbl nenTH)J,OB Ha pa3JiffqHbIX 6HOJiornqe­

CKHX o6neKTax. 

B xpOHffqecmx 3KcnepHMeHrnx Ha Mo.n:eJI.six 

rpb13YHOB 6hIJIH o6Hap~eHhl reponpOTeKTOpHbie H 

aHTHKamieporeHH1>1e 3lf>lf>eKThI nonHnenTH)J.HhIX npe­

napaTOB H KOpOTKHX nenTH)J,OB (3). B OCHOBHOM, re­

ponpOTeKTOpHbIH 31f>lf>el\'T nenTH)J,OB, no cpaBHeHHIO 

c KOHTpOJibHbIMH )J(IIBOTHbIMH, npO.sIBJI.sIJIC.sI B yBeJIH­

qeHHH cpe.n:Heii H MaKCHMaJibHOH npo)J.OJI)J(IITeJihHO­

CTH )J(II3HH (IDK), CHH)J(eHHH CKOpOCTH CTapeHH.sI H 

TOpMO)J(eHHH B03paCTHOro crnpeHH.sI penpo.n:yKTHB­

HOH cHcTeMbI Kp1>1c H M1>1meii. TaK, nonHnenTH,n:Hhie 

npenapaTbI 3nHTaJiaMHH H THMaJIHH npH BBe.n:eHHH 

MblillaM cyII1eCTBeHHO, Ha 31 H 28 %, COOTBeTCTBeH­

HO, yBeJiffqHBaJIH cpe,n:HIOIO IDK H Ha 14 H 28% MaK­

CHMaJihHYIO IDK. Y Kp1>1c BBe.n:eHHe 3nHTaJiaMHHa 

npHBO)J,HJIO, no cpaBHeHHIO c KOHTpOJibHbIMH )J(IIBOT­

HbIMH, K yBeJIHqeHHIO cpe,n:Heii IDK Ha 25% H Ha 44 % 

CHII)J(eHHIO CKOpOCTH crnpeHH.sI (3,4). 

B1>1pa)J(eHHhIH reponpoTeKTOpH1>1:ll 3lf>lf>eKT npo­

.sIBJI.sIJIH H KopoTKHe nenTH)J.hI KE ( o6na.n:aeT cno­

co6HocT1>IO pereHepHpoBaTb TKaHH H CTHMYJIHpyeT 

HMMYHHTeT) (5) H AEDG (co3,n:aHH1>1:ll Ha ocHoBe 

aMHHOKHCJIOTHOroCOCTaBa 3nHTaJiaMHHa), B qacT­

HOCTH, TeTpanenTH,n: AEDG yBerrHqHBaJI MaKCH­

MaJihHYIO IDK Mhimeii Ha 42% H Ha 41 % CHH)J(aJI 

CKOpOCTb CTapeHH.sI )J(IIBOTHbIX no cpaBHeHHIO c KOH­

TPOJibHbIMH M1>1maMH [ 4). 

AHTHKaHI~eporeHHhIH 31f>lf>eKT nenTH,n:oB y )KH­

BOTHhIX 3aKJIIOqaJIC.sI B CHH)J(eHHH qacTOTbl pa3BHTH.sI 

cnOHTaHHbIX H HH)J.yQHpOBaHHbIX HOB006pa30BaHHH 

B 3KcnepHMeHTaX npH HX )J,JIHTeJibHOM BBe.n:eHHH (3). 

Ha Mo,n:errH cnoHTaHHoro KaHQeporeHe3a y Mhlme:ll 

KOHTpOJibHOH rpynnhI OTMeqaJIH pa3BHTHe rreiiK03a 

B 13,4% crryqaeB, Tor.n:a KaK B rpynne, nonyqaBmeii 

BBe)J,eHHe THMaJIHHa, He 6hDIO 3aperHCTpHpoBaHO HH 

o,n:Horo crryqa.si: rreiiKo3a. Y Mhlme:ll nocrre o6rryqemrn, 

BBe,n:eHHe THMaJIHHa npHBO)J.HJIO K CHII)J(eHHIO 11Hcrra 

onyxorreii B 3,5 pa3a no cpaBHeHHIO c KOHTporreM. 

3nHTaJiaMHH yrHeTaJI KaHQeporeHe3, HH.ll:YQHpOBaH­

HbIH peHTreHOBCKHM o6rryqeHHeM. ITpH 3TOM qacTO­

Ta pa3BHTH.sI 3JIOKa1IeCTBeHHbIX HOB006pa30BaHHH B 

cpe,n:HeM CHH)J(aJiach B 2,7 pa3a (5). B p.si:,n:e 3Kcne­

pHMeHTOB OTMeqaJIH cymecTBeHHOe ynyqmeHHe no­

Ka3aTeJieii aHTHOKCH)J,aHTHOH CHCTeMbl B pa3JIH1IHbIX 

opraHax )J(HBOTHbIX [ 4]. 

BJIIUUIIIE IlEilTII,ll;OB HA 3KCilPEC­
CIIIO rEHOB 

Bee onHCaHH1>1e Bblme pe3yrr1>TaT1>1 no3BOJIHJIH 

npe,n:noJIO)J(HTh, qTo nenTH)J,Hhie npenapaTbI MOryT 

TaK)J(e BJIH.sITh Ha 3KcnpeccHIO reHOB. ITpHMeHeHHe 

,D;HK-MHKpoqHnOBOll TeXHOJIOrnH npH HCCJie,n:oBa­

HHH BJIH.sIHH.sI KOpOTKHX nenTH)J,OB B cep,n:Qe H ro­

JIOBHOM M03re Mblme:ll n03BOJIHJIO ycTaHOBHTb, qTo 

Ka)J()J,bIB H3 myqeHHbIX nenTH)J,OB cneQHlf>HqecKH 

peryrrHpyeT 3KcnpeccHIO onpe,n:erreHHOH rpynn1>1 re­

HOB, B TOM qffcJie, HMeIOIIIHX OTHOmeHHe K OHKOre­

He3y [ 6). B 3KcnepHMeHTax, npoBe,n:eHHhIX Ha caMKax 

TpaHCreHHbIX Mbimeii, xpOHH'IeCKOe BBe,n:eHHe ,n:H­

nenTH)J,a KEH TeTPanenTH,n:aAEDGB 1,9 H 3,7 pa3a, 

cooTBeTCTBeHHO, CHH)J(aJIO 3KcnpeccHIO MPHK reHa 

HER-2/neu B onyxoJI.six MOJIO'IHhIX )J(eJie3 (OM)I() 
3THX )J(HBOTHhIX no cpaBHeHHIO c KOHTporreM. ITpH 

3TOM AEDG CHII)J(aJI MaKCHMaJihHhIH pa3Mep OM)I( 
H ,n:HaMeTp MeTaCTa30B B rrerKHX [5,7). 

Ha Mo,n:errH HH,n:yQHpOBaHHoii .sI3BhI )J(erry.n:Ka y 

Kp1>1c c Hcnorr1>3oBaHHeM QHCTaMHHa- HCL H Kyrr1>­

zyp1>1 Helicobacterpylori nemH.n: EDG ( o6rra.n:aeT 

cnoco6HOCTbIO HOpMaJIH30BaTb <l>YHKQHOHaJibHYIO 

aKTHBHOCTb 3nHTeJIHOQHTOB )J(erry,n:Ka) (8) cnoco6-

CTBOBaJI 3nHTeJIH3aQHH .sI3BeHHoro ,n:ecpeKTa. 01>mo 

TaK)J(e ycTaHOBJieHo, qTO TpHnenTH)J. EDG o6rra.n:an 

npoTeKTHBHbIM BJIH.sIHHeM Ha CJIH3HCTYIO o6orroqKy 

)J(eJiy,n:Ka, CHH)J(a.sJ: nOBblilleHHYIO 3KCnpeCCHIO KOH­

CTHTYTHBHOll H HH.ll:YQH6err1>Hoii N0-cHHTa3bI H cpaK­

TOpoB - HSP70 H NF-kappab-p65 - ocHOBHbIX npe,n:­

cTaBHTeneii ceMe:llcrna 6enKoB TenrroBoro moKa (9). 
ITpH .n:o6aBrreHHH nenTH.n:a EDG B H30JI.sITbI 

Helicobacter pylori, nonyqeHHbie OT naQHeHTOB c 

xpOHHqeCKHM racTpHTOM H .sI3BeHHOH 6orre3HbIO )J(e­

rry.n:Ka H )J,BeHa)J,QaTHnepcTHOH KHillKH, Ha6JIIO)J,aJIOCb 

Bblpa)J(eHHOe nO)J,aBJieHHe pocTa illTaMMa 6aKTepHH, 

qTQ no 3cpcpeKzy ,n:eiiCTBH.sI cpaBHHMO c ,n:eiiCTBHeM 

aHTH6HOTHKa TeTpaQHKJIHHa. 

3TH H .n:pyrne HCCJie)J,OBaHH.sI no myqeHHIO 31f>­

cpeKTOB nenTH)J,OB Ha pa3JIHqHbIX BH,n:ax opraHH3MOB 

no3BOJIHJIH Bbl)J,BHHYTb rHnoTe3y 0 cyII1eCTBOBaHHH 

e,n:HHOro MexaHH3Ma nenTH,n:eprHqecKoii peryrr.si:­

QHH 3KCnpeCCHH reHOB H CHHTe3a 6eJIKOB B )J(HBOH 

npHpo.n:e. ,D;rr.si: no,n:rnep)J()J,eHH.sI 3TOH rHnoTe3bI He­

o6xo,n:HMO 6bIJIO nonyqHTb ,n:aHHble 0 B03MO)J(HOCTH 

npOHHKHOBeHH.sI nenTH)J,OB B KJieTKy, )J,Jl.sI qero 6bIJIH 

HCnOJib30BaHbl cprryopecQeHTHO-MeqeHHbie nenTH)J,bl. 

<I>moopecQeHQH.sI 6hma o6Hapy)J(eHa KaK B QHTOnJia3-

Me KJieTOK, TaK H B .si:.n:pe H .si:,n:pblillKe [10). 3TH pe-

3YJihTaThl no,n:TBep)J()J,aIOT He TOJlbKO cpaKT npOHHKHO­

BeHH.sI nenTH,n:oB B KJieToqHbie CTPYKTYPhI, a TaK)J(e 

HX B03MO)KHOe B3aHMO)J,ellCTBHe KaK c ,D;HK, TaK H 

PHK (.si:.n:p1>1mKo - MecTO CHHTe3a pH6ocoMaJihHhIX 

PHK). B ,n:an1>HeiimeM 61>ma npe)J,JIO)J(eHa MoneKy­

rr.si:pHa.si: MO)J,eJih B3aHMo,n:eHCTBH.sI KOpOTKHX nenTH­

)J,QB c )J,BOHHOH CTIHpaJibIO ,D;HK Ha npOMOTOpHOM 
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yqacTKe reHa. 3Ta Mo,ZJ;eJib ocHoBaHa Ha reoMeTpH­
qecKoil: H XHMHqeCKOH KOMnJieMeHTapHOCTH aMHHO­
KHCJIOTHOH nocJie,ZJ;OBaTeJibHOCTH nenTH,ZJ;aH nocJie­
,ZJ;OBaTeJibHOCTH ttyKJieOTH.ll.HhIX nap ,ll;HK. KopoTKHil: 
nenTH,Zl; pacn03HaeT cneu,mpnqeCKHH cail:T B ,Zl;BOHHOH 
cnHpaJIH ,ll;HK B TOM cnyqae, eCJIH ero co6cTBeHHM 
nocJie,ZJ;OBaTeJibHOCTb <l>YHKll,HOHaJibHbIX rpynn KOM­
nJieMeHTapHa Ha ,Zl;OCTaTOqHOM npOTIDKeHHH nocJie­
,ZJ;OBaTeJlbHOCTH ttyKJieOTH.ll.OB ,ll;HK [11,12,13]. Ha 
npHMepe nenTH,ZJ;a AEDG 6I>mo noKa3aHo, qTo Te­
TpanenTH.ll. MO)l{eT CBH3bIBaTbCH c KOMnJieMeHTapHbIM 
cail:TOM Ha npoMOTOpHOM yqacTKe reHa, Bbl3blBM 
JIOKaJibHOe pa3,D;eJieHHe u,eneil: H HHHll,HHPYH npo­
u,ecc TpaHcKpnnu,nH reHa PHK noJIHMepa3oil:. ,ll;oKa-
3aTeJibCTBOM 3TOro HBHJIOCb HHHll,HHpOBaHHe TeTpa­
nenTH,Zl;OM AEDG reHa TeJioMepa3bI B coMaTHqecKHx 
KJieTKax qenoBeKa [14]. 

RJIIDIHHE IlEilTH)];OB HA ,ll;H<l><l>EPEH­
U:HPOBKY KJIETOK 

,ll;pyrnM, He MeHee cneu,II<l>nqeCKIIM 3<l><l>eKTOM 
nenTII,Zl;OB, HBJIHeTCH IIX cnoco6HOCTb BJIHHTb Ha 
.ll.M<l><l>epeHU,IIpOBKY KJieTOK pa3JIHqHbIX opraHH3-
MOB. ,ll;n<l><l>epeHU,IIpOBKa HBJIHeTCH Ba)l{HbIM, reHe­
TIIqecKH o6ycJIOBJieHHbIM npou,ecCOM, B pe3yJibTa­
Te KOTOporo npoIICXO,ZJ;HT HapacTaHHe pa3JIHqIIil: II 
HanpaBJieHHH cneu,IIaJIH3all,IIH Me)l{ey KJieTKaMH, 
HMero:rn:nMH o6:rn:ee npoIICXO)l(.IJ.eHHe. TaK, nen­
TII.IJ.hI CTHMynIIpyroT .IJ.H<l><l>epeHu,npoBKY CD34+ 
CTBOJIOBhIX KJieToK qenoBeKa B CD14+ - KJieTKII 
(MHeJIOll,HTbI), CD3+ - KJieTKII (npe.IJ.IIIecrneHHII­
KH T-nHM<l>OU.HTOB), CD4+ - KJieTKII (T-xennepI>r) H 
CD8+-KJieTKH (U.IITOTOKcnqecKHe T-nIIM<l>ou,HTbI). 
'ho 03HaqaeT, qTo KOpOTKHe nenTII.IJ.bI cnoco6crnyroT 
no:nanHOH .IJ.H<l><l>epeHU,IIpOBKe KJieTOK JIIIM<l>OH)J.HOro 
p.s!.JJ.a, CTIIMYJIIIPYH nepeXO)J. CTBOJIOBbIX <l>opM B MaJIO­
Jl11cj>cpepeHU,HpOBaHHbie, KOTOpbre, B CBOIO oqepe)J.b, 
110.JJ. BJHIHHHeM nenTH)J.OB nepeXOMT B cneeyroru,yro 
CTU.JJ.111-0 .IJ.ml><l>epeHU,HpOBKII - 3peJibie KJieTKH [2].B 
l(JleTKax JIO)J,)l(eJiy.IJ.OqHOH )KeJie3bI, HanpIIMep, MIIIIIe­
tHI MH B03.IJ.eil:CTBHH nerrTII.IJ.a KEDW ( o6na.IJ.aeT rnno­
IJlllKCMl1YecKHM 3<l><l>eKTOM) [15] HBJIHIOTeH cj:>aKTOpbl 
1·pttHCKp11nu,IIH Pdxl, Pax6, Foxa2, NKx2.2, Pax4, 
oOec11c•111Ba10ru,IIe .IJ.IHl><l>epeHU,IIpOBKY B au,HHapHbie, 
rmoKttroH-, IIHCYJIHH- H eoMaTOeTaTIIH-npoeyu,IIpy­
iQllUlt' KJleTKII (16]. 

TtnpaneIITH.IJ. AEDL (BoeeTattaBJIHBaeT cpyHK­
!UlkJ J!CrKl1X rrpII pa3JIIIqHbIX naTOJIOrHHx) [17] yBe­
JtH11HQilJI '3KenpeeeHIO TpaHeKpHnll,HOHHOro cj:>aKTopa 
rtHA Hoxa3 B KJieToqHI>rx KYJII>rypax 6poHXHaJibHOro 
!tntrttmrn •renoBeKa [18] II :mnreHeTnqeeKn pery-
1111po1a.r1 JKCnpeeeHIO reHOB, yqaernyro:rn:nx B )J.Hcj:>­
itO•HtU1pOBKe 6poHXHaJII>Horo 3nnTennH: Nkx2-1, 
logb3'2. Foxal II Foxa2 [19]. 

I ~M6p110HanbHOil: KYJII>l)'pe ceTqaTKH mnu, 
fttf!THAl:il KE 11 AEDG IIH;:i;yu,npoBann CHHTe3 TpaHe­
ttpHnUHOHHblX cpaKTopoB Bm3, Marth5, ChxlO, 

•• 

Vsxl, Pax6, Mathl, Proxl, TTR, 06ceneY1rnaro:rn:nx 
,Z!;IIcp<l>epeHU,IIpOBKY rattrn110HapHblX, 611nomrpHbIX, 
ropH30HTaJibHbIX, aMaKp11HHblX KJlCTOK 11 n11rMeHT­
HOr 03nIITeJIHH [2]. 

B KYJII>l)'pe nommoTeHTHblX KJICTOK llilrymKH 
Xenopus laevis 6I>ma BbUIBJJeHa ,ll,11cpcj:>epettu,npoBKa 
3THX KJieTOK B pa3JIHqHbie TKaHJ1 B 3aa11e11MOCTH OT 
eTpyK'I)'pI>r Bo1,z:r;eil:crnyrolll,ero nenrn,ll,a. TaK, nenTH.ll. 
AEDG CTHMYJIHpoBan rro.srnneH11e HepsHoil: TKamr, 
;:i;nnenTII.ll. KE - eeTqaTKH [2]. 

Heene;:i;oBaHHH no 113yqeH1110 3cpcpeKTa KopoTKHX 
rrenTH,ZJ;OB y HaCeKOMbIX nOKa3aJJl1, 'ITO TeTpanenTII,Zl; 
AEDG B pa3JIHqHbIX KoHu,eHTpau,IIHX yBennqnBan 
epe;:i;HIOIO IDK y pa3JIHqHbIX JIIIHMH ;:i;p03o<l>HJibI Dr. 
melanogaster, Ha 25-40% B 3aBHeHMOeTH OT JIHHHH H 
rrona [20]. IleIITII.IJ. EDR y MYTaHTHoil: JIHHHH ;:i;po10-
<l>nnI>1 agn1

'
3 (Mo,z:r;enb 6oJie3HH IIapKIIHeoHa c ;:i;eMeH­

u,neil: H TeJibll,aMM JleBII) HOpMaJIH30BaJJ JIOKOMOTOp­
HOe noBe,ZJ;eHne II naMHTb, perynnpyH 3Kenpeeemo 
reHoB limkl, rok H park. CneeyeT ynoMHttyTh, 'ITO 
reH limkl, KaK nOKa3aJJ 6HOHH<f>opMall,HOHHbIH aHa­
JIII3 ero HyKJieOTH,ZJ;HOH noene,ZJ;oBaTeJibHOeTII, BbIBB­
JIHeT BbieOKyro eTeneHb H,ZJ;eHTH'IHOeTH (71 % ) roMo­
nornqHOMY reey qeJioBeKa. 

ToT )Ke nenTII.IJ. - EDR OKa3bIBan eTHMynIIpyro­
ru,ee ,z:r;eil:eTBHe Ha cpopMHpOBaHHe KpaTKOBpeMeHHOH 
II ,z:r;onroapeMeHHOH naMHTH y Me)J;OHOeHbIX nqenApis 
mellifera eamica Pollm e IICXO.IJ.HO HII3KIIM yenoBHO­
peqmeKTOpHbIM <l>oHOM [21]. 

B He,ZJ;aBHHX neeJie,z:r;oBaHHHX 6bmo yeTaHOBJieHo, 
qTo KOpOTKIIe nenTII.ll.bl no pa3HOMY MO,ZJ;yJIIIPYIOT 3Ke­
npeeeIIIO reHOB poem, pa3BHTHH II )J.IIcj:>cpepeHU,IIpOB­
KII KannyeHoil: KYJibl)'pbI Ta6aKa Nicotianatabaeum. 
B qaeTHOeTH, 3TO Bblpa)l{aeTeH B KOHTpone KOpOTKII­
MH nenTH,ZJ;aMII 3Kenpeeeim reHoB eeMeil:erna CLE, 
KO,Z!;IIpyroru,nx H3BeeTHbie 6onee ,Zl;JlHHHble perynH­
TOpHbie nenTH,Zl;bI, reHOB cj:>aKTOpOB TpaHeKpIInll,IIH 
KnoxlII Grf - reHOB-peryJiuopoB cpaKTopoB poem 
[22]. 3TH pe3yJII>TaTbI HBllillOTeH nO,ZJ;TBep)l(,Z!;eHHeM 
nrnoTe3bl 0 B03MO)l(HOeTH nenTH)J;HOH peryJIHll,IIII Ha 
ypoBHe 3KenpeeeHH reHOB He TOJlbKO y )l{HBOTHbIX, 
HO H Ha ypOBHe paeTHTeJibHbIX opraHH3MOB. B oeHO­
Be MexaHH3Ma TaKoro ;:i;eil:eTBHH nenTH)J.OB HBJIHeTeH, 
no Beeil:' BH,Zl;HMOeTII, enoeo6HOeTb HHrH6HpOBaHIIH 
npou,eeea MeTHJIHpOBaHHH npOMOTOpHOH o6naeTII 
reHa B pe3ynI>TaTe 6noKHpOBKH ero nenTH.IJ.OM. 06 
3TOM eBH,ZJ;eTeJibeTBYIOT pe1yJibTaTbl no H3y'leHIIIO 
3<l>cpeKTa nemn;:i;a AEDG Ha 3H,ZJ;OHyKJiea3hI (WENl 
II WEN2), BhI,ZJ;eJieHHI>Ie H3 npopoeTKOB nmeHIIll,hI. 
TeTpanenTH.ll. npaKTnqeeKH He BJIHHJI Ha rH.IJ.po­
nm MeTnnnpoBaHHoil: ,Z1;HK cpepMeHTOM WEN2, HO 
noJIHOeTblO no,ZJ;aBJIHJI rII,D;pOJIH3 HeMeTHJIHpOBaHHOH 
,n;HK. ,ll;pyrnMH enoBaMII, TeTpanenTH.ll. enoco6eH 
«Y3HaBaTb» MeTHJIHpOBaHHYIO H HeMeTHJIHpOBaH­
Hyro ,ll;HK H, B03M0)l(H0, no pa3HOMY e HHMH B3aH­
MO,ZJ;eil:ernyeT [23]. 
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TaKHM o6pa30M, Hamn )l,aHHbie CBH.n;eTeJibCTBY­

IOT 06 yqaCTIIII nenTH)l,OB B npo11eccax a.KTIIBaD,IIII 

reHOB, qTQ npHBO)l,IIT K II3MeHeHHIO HJIII perynnpo­

BaHIIIO nocne.n;oBaTeJibHOCTH 6HOXHMHqecKHX peaK­

IUIH, yqacrnyIOll]HX B pa3JIHqHbIX 6nonornqecmx 

npo11eccax, B TOM qHcne H B npo11eccax cTapeHmI. 

BmrnHHe nenTHJJ:OB y npnMaToB H qenoBeKa 

B 3KcnepnMeHTax Ha crnpbIX (20-26 neT) caM­

Kax o6e3MIH Macacamulattanpn BBe.n;eHHH TeTpanen­

TH.n;a AEDG Ha6nIO.n;anocb nonHoe BoccTaHoBJieHHe 

ypOBHH co.n;ep)K'.aHHH B KpOBH MeJiaTOHHHa (ropMOHa 

3nm)m3a) [2].Y MOJIO)l,bIX )K'.IIBOTHbIX (6-8 JieT) aHa­

JIOrHqHoro 3<P<PeKTa OT BBe.n;eHHH nenTH)l,a He OT­

MeqaJIOCb. TaKoe H36npaTeJibHOe .n;eiicrnne nenTn.n;a 

AEDG Ha npo.n;yKIUIIO MenaTOHHHa y cTapbIX )K'.IIBOT­

HbIX o6ycJIOBJieHO MO)J.yJIHPYIOIIJIIM .n;eifCTBHeM 3TOro 

TeTpanenTH)l,a Ha CHII)K'.aIOIIJYIOCH npH CTapeHHII qyB­

CTBHTeJibHOCTb MeJiaTOHIIHCIIHTe3HpyIOll]eii CIICTe­

Mbl. y 3TIIX )K'.e CTapbIX )K'.IIBOTHbIX nocne BBe.n;eHHH 

nenTH)l,a BOCCTaHOBIIJICH )l,0 HOpMbl cyTOqHbIH pHTM 

ceKpeil,HII OCHOBHOro ropMOHa Ha.n;noqeqHHKOB - KOp­

TII30Jia [24]. BBe.n;eHHe AEDG, HJIH neKapcrneHHoro 

nonnnenTH)l,HOro npenaparn 3nHTaJiaMHHa CTapbIM 

o6e3bHHaM npHBO)l,IIJIO K BOCCTaHOBJieHHIO Hapyma­

IOll]eHCH npH CTapeHHII TOJiepaHTHOCTII K rJIIOK03e. 

Bee nonyqeHHbie pe3yJibTaTbI 3KcnepnMeH­

TaJibHbIX IICCJie)l,OBaHHH Ha )K'.IIBOTHblX 06 3<P<PeK­

Tax nonnnenTH)l,HbIX npenapaTOB II nenTH.n;OB, CBII­

.n;eTeJibCTBOBaJIII 0 6e3onacHOCTII 3THX npenapaTOB 

H urnpOKOM cneKTPe IIX .n;eifCTBIIH, qTO nOCJiy)K'.IIJIO 

OCHOBaHIIeM )l,JIH HCnOJib30BaHHH IIX y nO)K'.IIJiblX 

na11neHTOB [25]. Bcero B KJIHHnqecKoM nccne.n;oBa­

HHH npHHHMaJIH yqacTHe I 06 no)K'.IIJibIX nau,neHTOB 

(cpe.n;HHM B03pacT 69 JieT) c HIIIeMHqecKOH 6one3Hbl0 

cep.n;11a, KOTOpbie 6bIJIH pa3.n;eneHbl MeTO)l,OM CTpaTH­

<t>nKail,HOHHOH paH)l.OMH3a1IHH Ha TPH rpynnb1. Ila11H­

eHTbI KOHTpOJibHOH rpynnbl nonyqann CHMnTOMaTH­

qecKoe neqeHHe, a nO)K'.IIJibie .n;pyrnx rpynn noMHMo 

TepanHH: THMaJIIIH HJIII 3nHTaJiaMHH, KOTOpbie BBO­

)l,IIJIII BffYTPIIMbIIIIeqHo KypcaMH c IIHTepBaJiaMH 5-6 
MeCHil,eB: Ilocne npoBe.n;eHHH KYPCOBOro BBe.n;eHHH 

THMaJIHHa y nau,neHTOB HOpMaJIH30BaJIHCb noKa3a­

TeJIH JIHnH.n;HOro cneKTpa KpOBH: CHII)K'.aJIIICb ypOBHII 

xonecTepnHa, 6ern-nnnonpoTeH)l.OB, HH)l.eKca aTepo­

reHHOCTH. CymecrneHHbIM .n;ocTH)K'.eHHeM .n;aHHoro 

HCCJie)l,OBaHHH MO)K'.HO cqHTaTb TOT <t>aKT, qTO 3a ne­

pHO)l, npHMeHeHHH THMaJIHHa He 6bIJIH 3aperncTpH­

poBaHbI HOBbie cnyqan pa3BHTHH HBC, apTepttanb­

HOii rnnepTOHIIII, cep.n;eqHOH He.n;ocrnmqHOCTH II 

HapyIIIeHuii cep.n;eqHoro pHTMa. CMepTHOCTb B rpyn­

ne na11neHTOB, nonyqaBIIIHX nenTH)l.Hblli npenapaT, 

COCTaBHJia 6,6%, Tor.n;a KaK B KOHTPOJibHOH rpynne 

-13,6%. 
Ilocne nepBbIX Tpex KYPCOB BBe.n;eHHH 3nnrn­

JiaMHHa y nO)K'.IIJiblX TiaIUieHTOB Ha6JIIO)l,aJIOCb cy­

mecTBeHHOe (Ha 3,2 ro.n;a) yMeHbIIIem1e <i>YHKil,HO-

HaJibHOro B03pacTa cep.n;eqHo-cocy.n;HCTOH CHCTeMhl 

(CCC) no cpaBHeHHIO c KOHTpOJibHblMII naIUieHTaMH. 

Ilo OKOffqaHHIO TPeXJieTHero Ha6nIO.n;eHHH <l>YHKllHO­

HaJibHblli B03pacT CCC cymecrneHHO He ornuqanc51 

OT HCXO)l,HbIX BeJIHqlIH, XOTH nacnopTHbIB B03pacT 

na111IeHTOB yBeJIHqlIJICH Ha 3 ro.n;a. Ilpn 3TOM y KOH­

TPOJibHblX nau,HeHTOB, nonyqaBIIIHX 6a3HCffYIO Tepa­

nHIO, <i>YHKllHOHaJibHbrn B03pacT CCC yBeJinqHJICH B 

cpe.n;HeM Ha 7,2 ro.n;a. 

1Jepe3 15 JieT nocne OKOHqaHHH npHMeHeHH.51 

npenapaTa 3nHTaJiaMHH, )K'.IIBbl 6bIJIII 66, 7% na1111-

eHTOB, Tor.n;a KaK B KOHTpOJibHOH rpynne - 40%. 
IlocTpOeHHe KpHBbIX BbDKHBaeMOCTII II 011eHOK 

Kaplan-Meier no3BOJIHJIO ycTaHOBHTb cTaTHCTH­

qecKH 3HaqHMOe CHH)K'.eHHe CMepTHOCTII B rpynne 

6oJibHbIX, nonyqaBIIIHX 3nHTaJiaMHH no cpaBHe­

HHIO c KOHTpOJibHOH rpynnoii nau,HeHTOB [26]. 
TaKHM o6pa3oM, npnMeHeHHe npenapaTOB 

TnMaJIHH H 3nnTaJiaMHH oKa3bIBano Bbipa)K'.eHHOe 

reponpoTeKTOpHoe .n;eiicTBHe H cnoco6cTBOBano 

ynyqmeHHIO KaqecTBa )K'.II3HII y na11neHTOB nO)K'.H­

JIOro B03pacTa. 

BbIBO,l(bl 
Ilpou,ecc cTapeHH.51 npe.n;crnBJIHeT co6oii H3-

MeHeHHe 3KCnpeCCIIII reHOB II conpOBO)K'.)l,aeTCH Ha­

pyIIIeHHeM CHHTe3a 6eJIKOB B pa3JIIIqHbIX opraHax II 

TKaH.51X, qTo npHBO)l,HT K pa3BIITHIO B03pacT-aCCOil,H­

HpOBaHHbIX 3a6oJieBaHHH. IlpHMeHeHHe nenTH)l,OB 

y 3yKapHOT, KaK nOKa3aJIII MHoroqncneHHbie HCCJie­

)l,OBaHHH, cnoco6cTBOBaJIO II3MeHeHHIO 3KCnpecCHII 

reHOB II HOpMaJIH3all,HII CHHTe3a 6eJIKOB, qTo conpo­

BO)K'.)l,aJIOCb ynyqIIIeHHeM <i>YHKD,IIH pa3JIHqHblX op­

raHOB H CHCTeM, B TOM qncne CHH)K'.eHHeM qaCTOTbl 

B03HHKHOBeHHH onyxoneii II yBeJinqeHHeM npo.n;oJI­

)K'.IITeJibHOCTII )K'.H3HH. TaKHM o6pa30M, nenTH)l.Hbiii 

MexaHH3M peryJIHL(UH )K'.H3He)l,e.51TeJibHOCTII HBJI.51eTCH 

e)l,IIHbIM )l,JI.51 pa3JIIIqHblX BH)l,OB opraHH3MOB, H, Bepo­

HTHO, HBJIHeTCH O)l,HHM H3 .n;peBHeHIIIIIX B 3BOJIIOlllIII. 
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