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Hayqubxﬁ UEHTP MOSIEKYNAPHO-rEHETUYECKNX NCCNel0OBaHnn

I'en AR kouupyer Geiiok - penenTop aHjaporeHoB. MUKPOCATEIUIMTHBIH 110JHMOp-
¢u3m (CAG)n repeal KOAUPYET HOIUIIYTAMUHOBBIH TPAKT HA N-KOHLIEBOM Y4acCTKe
Ocnka AR. YUIMHHCHHC NOJIMIIYTAMUHOBOTIO Y4acTKa IPUBOIUT K U3MCHCHHIO IIPO-
CTPAHCTBEHHOM CTPYKTYpbI PELIENTOpPa, YTO BIMACT HA CTEIICHb CBA3bIBaHHA C Oei-
KaMH KO-aKTHBaTOpaMH M M3MEHAET UyBCTBHTENBHOCTh PEIENTOpa K aHIPOreHaM.
ITockoneky ren AR pacnonoxen Ha X XpoMOCOMe, Y KEHIIHH MPUCYTCTBYIOT 2 KO-
MUK T€Ha C pa3HbIM WM OfMHaKoBbIM KosnnvyectBoM CAG mnoestopoB. B mpomecce
pa3BUTHA OpraHM3Ma OJIHA M3 ABYX X XPOMOCOM JE3aKTHBHPYETCH, 3TOT MPOLECC
HOCHT Ciy4ailiHblii xapaktep. Beianennoe uncno CAG mosropos (23/25; L > 23)
MOJKET OBITh CBA3aHO CO CHHXKCHHOM YYBCTBHTCIBLHOCTBIO K aHaporcHam. CHIKEHUC
4yBCTBUTC/ILHOCTH PCLCITOPA K AHAPOICHAM MOXKCT OBbITh CBS3aHO C IIPOABICHUAMU
HEJI0CTATKa TECTOCTEPOHA U €r0 IPOU3BOJHBIX Y JKEHIIUH.

I'er COMT xomupyet Genok karexon-O-metunrpancdepasy — LHUTO30JIbHBIA dep-
MEHT, KaTaJIM3UPYIOIIUH PEaKIMIO JIe3aKTHBAIMH KaTeX0JaMHHOB (10aMuHa, ajpe-
HaJMHa, HOpaJpeHanuHa) U karexomacTporeHos (2-OH-E2/E1, 4-OH-E2/E1) nyTtem
riepe/iadl METHIIBHOM TPYIIIBI OT KOYH3MMa S-aJIeHO3MI-L-MeTHOHWHA K OJTHOW H3
THAPOKCHIIbHBIX TPYIIIT KATEXHHOB B MPUCYTCTBUM MarHus. AktuBHocte COMT no-
CTAaTOYHO BBICOKA B MOJIOWHOM JKCIIC3C, JHAOMCTPHH, TICUCHH, MOYKAX, )PUTPOLIMTAX,
a TAKXKC B HCKOTOPBIX JApyrux opraHax. B mpouecce merabomusma 1 ¢assl geTok-
CHKALUK CTPOTCHOB IPOMCXOAUT 00pa30BaHUC MMIAPOKCUIBHBIX (JOPM 3CTPOrCHOB
(2-OH-E2/El, 4-OH-E2/El), xoTopble crocoOHbI CBA3BIBATLCA C PELICHTPAMH ICT-
pOreHOB U akTHUBUPOBaTh UX. Kpome TOro, ruJipoKCH-3CTPOreHbl MOryT npeodpaso-
BBIBATHCS B CEMHXWHOHBI U MX IIPOMU3BOJIHbIC, KOTOPbIE HHAYLHPYIOT 00pa3oBaHUE
cBOOOIHBIX PAJIMKAJIOB, BKIIOYAs CYNEPOKCHIHbIH aHHOH M TEPEKHCH JIMITHO0B, YTO
NPUBOIUT K OKHCIHTENbHOMY cTpeccy U nopesxaenuio JIHK. BoisBaeHHbIH reHoTUIT
G/G BapmnanTa ¢.472G>A rcia COMT cBa3aH ¢ HOpManbHOI aKTHBHOCTBIO (hDCPMCH-
Ta.

I'er CYP19A1 xoampyeT kimroucBoit pepMeHT (apomarasy), HCOOXOANMBIH s Ono-
CHHTC3a 3CTPOTCHOB. ApOMaTa3a KaTaJU3UPYCT MPCBPALICHUC TCCTOCTCPOHA B 3CT-
PazMoN ¥ aHAPOCTCHIMOHA B 3CTPOH B nepudepuyeckux tkansx. Takum oOpasom,
apomarasa mpeacTaBiieT co0oi PepMeHT, OTBEHANOIMH 32 NepuepUIECKY0 KOH-
BEPCHI0 aHjporeHoB B dcrporenbl. Bapuant NC_000015.10:g.51302775G>A rena
CYPI19A1 accommupoBaH ¢ U3MCHCHHCM aKTHBHOCTH (pepMcHTA. BBIABICHHBIH Ic-
Hotun G/G Bapuanta NC_000015.10:2.51302775G>A rena CYP19A1 cBs3aH ¢ HOp-
MaJbHOH aKTHBHOCTBIO (hepMEHTA apOoMaTas3bl.
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CYP27B1(g.57764205A>G; c.1137-
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ESR1 (a)(Pvull Polymorphism; c¢.453-
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I'en CYP27BI1 xommpyet uineH cymepcemeiictBa (pepmeHTOB mutoxpoma P450. Be-
JIOK, KOJMPYCMBIH JTHM TCHOM Y4YacTBYCT B McTabonu3me BuUTammHa D - kara-
JHM3UPYCT BTOPYI PCAKLMIO THApokcuimpoBanua nposuramuna 25(OH)D B mou-
Kax ¥ BHYTPUKJICTOYHO, ¢ oOpasoBanucM aktuBHOH Qopmer 1,25-0H2-D3 (xanb-
uurpuon). Kanpuurpuos cssizbiBaeTcst ¢ peuenrtopom ButamuHa D u 3amycka-
er Ouonornmyeckuit orser Ha BUTaMuH D, axtuBupys Oonee 2500 renos. Ak-
tuBHas Qopma BuramuHa D (1,25-0H2-D3 (kaibLuTpHOI)) HPOSBISLET LIMPOKHI
CIEKTP OMONOrHYECKOH aKTHBHOCTH B TKAHAX-MHIIEHX: METa00IM3M KaJblHs; BIH-
AHMe Ha mponudepanuo U auddepeHIMPOBKY; MOIYIHPOBaHHME HeHpoMenuaTo-
POB M HEBPOJIOTMUYECKOM (GYHKIMH; PEryinsaius WMMYHHOH (QYHKIIMM JUIS CHHXKe-
HUA BOCIHAJICHHA, YMEHBIICHNE ayTOMMMYHMTETa, CHHIKEHHSI PHCKa OHKOJIOTMH H
MHCKIMIT; yuacTHe B MCTadONIM3MC TIIOKO3BI; CHMIXKCHHC TICPCKMCHOTO OKHCIIC-
Hua unuioB. Bapuant NC_000012.12:¢.57764205A>G rena CYP27B1 acconun-
POBaH ¢ U3MCHCHUCM aKTUBHOCTH (epmeHTa. BhiaBnenusiii renotun A/G Bapuanra
NC_000012.12:g.57764205A>G rena CYP27B1 cBsizaH €O CHHIKCHUEM AKTUBHOCTH
¢depmenra CYP27B1 ¥ 10BBILECHHONW BOCHPUUMYMBOCTBIO K AC(UIUTY BUTAMHHA
D.

I'en ESR1 kozupyeT 3cTpOreHOBbIH perentop THna ajibda - JHraHi-akTHBUPYEMbIii
(axTop TpaHCKpHIIMH. B OTBET Ha ACHCTBHC 3CTPOTCHOB amb(a PCICOTOPHI 3a-
MYCKAKT AaKTHBHOCTh TEHOB, 00CCIICYMBAKOIIMX CIEIMU(PUISCKUI OTBET TKaHEH-
MHIIEHEH Ha 3cTporeHsl. Yepes perenTops! THMa anb(a ICTPOreHbI 3aMyCKA0T Kile-
TOYHYIO TMPOMH(CPALHIO, PCIYIUPYIOT MHHCPATbHYIO TUIOTHOCTH KOCTCH M 0OMCH
rmoko3bl. Dcrpaauon (E2) obnagact HandonbIuM CPOJICTBOM K OCHOBHOMY 3CTpPO-
reHosomy peuentopy ER-a, apyrue ropmounsl spisitotces Gosee cnabbiMu aroHucTa-
mu. Bapuant ¢.453-397T>C rena ESR1 cBsi3an ¢ M3MEHEHHEM YPOBHS DKCHPECCUU
peuenropa. Beissiennsiii renorun T/C Bapuanta ¢.453-397T>C rena ESRI cBs-
3aH ¢ IOBBIUICHHOM AKCIPCCCHUCH pCLENTOpa M NOBBILICHHOW YYBCTBHTCIBHOCTHIO
PELenTOPOB 2CTPOTeHOB THIA aib(a. [€HOTHII aCCOIMUPOBAH C TOBBIICHHONW MH-
HepaabHOH TMIOTHOCTBEO KOCTEH, MOBBIIEHHOH UYBCTBUTEIBHOCTBIO K HMHCYIHHY,
TIOBBINICHHOH TOJEPAaHTHOCTBIO K TIIOKO3€, 03 HAKOIUICHHsA JKHPA, YBEIHYCHHBIM
nposn)epaTHBHBIM OTBETOM TOPMOHO3ABUCHMBIX TKaHEi Ha 3CTPOTEHBI.
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ESR2 (8)(g.64233098C>T; ¢.*39G>A)

FADS2(c.208-2713 208-2692del)
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I'er ESR2 xoampyeT 3cTporeHoBwlif perentop Tuma GeTa - JHTraHI-aKTHBHPYEMBIi
¢axtop Tpanckpunmu. B oTBeT Ha ICHCTBHE HCTPOreHOB OETa PEHCHITOPHI 3aITyCcKa-
10T AKTHBHOCTb TCHOB, 00CCIICUMBAIOLIMX CIICUU(PUICCKHI OTBET TKAHCH-MHUIICHCH.
Yepes perenTopbl THIA 6CTa OCYIICCTBIACTCS KOHTPOJIb KICTOYHOIM 1poiaudepanuu,
peryiupyercs oOMEH INIIOKO3bl, OCYILECTBISETCS MOAYJIALMS YPOBHS HeHpomeaua-
TOpoB (KoimyecTBo NodaMHHa, cepoTOHHHA) B Mo3re. Yepes OeTa penentops! CT-
pOTeHbl NPOABIAIT dPEKT CHHKEHHS TPEBOKHOCTH, NOBBILICHUA HEHpPOILIACTHY-
HoctH B [IHC. KiroueByro posib GeTa perenTopsl HrparoT B Pa3BUTHH M CO3PEBaHUM
¢domnmukynos B suuHuKax. Octpuon (E3) obnagaer HanGombIIUM CPOACTBOM K ICT-
poreHoBomy penenropy ER-3, npyrue ropMoHBI SBISAIOTCS GoJiee ClaObIMH aroHu-
cramu. Bapuant NC_000014.9:g.64233098C>T rena ESR2 cBa3zaH ¢ u3MeHeHHEM
YPOBHS 3KCTPCCCHH PCUCNITOPA U M3MCHCHUCM YYBCTBHUTCIBHOCTH PEHCNTOPOB. Bri-
apncHubl renotun C/T Bapuanta NC_000014.9:¢.64233098C>T rena ESR2 cBazan
CO CHMIKCHHBIM ypoBHEM 3kcrpeccuu reHa ESR2 u CHUKCHHOI 4yBCTBUTCIIBHO CTHIO
pELEnTOPOB HCTPOreHoB Tuna 6era. [eHOTUN aCCOLMUPOBAH CO CHHKEHHOM 4yBCTBHU-
TEJIBHOCTBIO K MHCYJIMHY, CHHKCHHON TOJIEPAHTHOCTBIO K IVIIOKO3€, 4TO CrI0COoOCTBY-
€T HAKOIUICHHIO JKMPA, NOBBIIAET 3KCIPECCHIO JIENITHHA. Benencrsue CHHKEHHOTO
neicrus scrporenos B LIHC BO3MOXKHO MOBBINIEHHE TPEBOXKHOCTH, CHHKEHHE HEH-
pormactuuHocTd. CHUKEH chaepkuBaromuii nponudeparusubie npouecchl dhdext
0cTa perenTopoB ACTPOTCHOB.

I'enst FADS1 u FADS2 xomupyroT jaecatypaskl KHPHBIX KHCIIOT, KOTOpbIe TNpea-
craBasAcT coboit GepMeHTH 5 M 6 mccatypasel kupHBIX kucnoT (delta-5, delta-
6 desaturasc), y4acTBYIOIIME B CHHTC3C (JUIMHHBIX» IOJIMHCHACBHIILICHHBIX XHP-
HBIX KHCJIOT, B TOM YHCIIC apaxuJI0HOBOM, 3UKO3aNICHTACHOBOM, J0K03ar¢KCacHOBOU
(20:4n-6 ARA, 20:5n-3 DHA, 22:6n-3 EPA) u3 «KOpPOTKHX» MPEIIIECCTBEHHUKOB -
JIMHOJICBOH ¥ alib(ha-JIMHOJIICHOBOH KHUCIIOT, IOCTYHAIOWHKX ¢ nuuieil. Bapuanr ¢.208-
2735 208-2692del HaxomuTcs B HCKOAMPYIOIICH PCryJIATOPHOM 00IacTH, PAIOM C
resom FADS2 u Biuser Ha aktuBHOCTH 000mx mecatypa3 (FADS1 u FADS2) -
dbepmeHTOB 5 M 6 nmecatypas KMPHBIX KHCIOT. BeisBnenssiii resorun Del/Del Ba-
puanTa ¢.208-2713 208-2692del rena FADS2 cBf3aH cO CHHKCHHOI aKTHBHOCTBIO
¢depmentor FADS1 u FADS2. Mesuiennsie iecaryparopsl (rpynia ¢ HOHHKEHHOM
akTHBHOCTBIO (pepmeHTOB FADS) oTnmuaercs mpeodnafaHueM NpeuIeCTBEHHUKOB
JUIMHHOLICTIOYCYHBIX MOJHHCHACKIICHHBIX kUPHBIX kucnoT JIK u ansda-JIK nag
npoxykramu (20:4n-6 ARA, 20:5n-3 DHA, 22:6n-3 EPA). Dta rpynmna He cnocobHa
K 3¢ dexkruBHomy cunrtesy aktuBHbIX JJIDKK 13 npeamecTBCHHUKOB, O CTYNAKOIUX
C IMIIEH, M HYX/IaeTCA B I1OBBIICHHON KOppeKuuu yepes npuem Omera-3 sKUpPHBIX
KHCJIOT.
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PGR(PROGINS; 2.101062681C>A;
¢.1486G>T)

PPARG(c.34C>G)

SHBG((TAAAA)n repeat)

Hay4yHbi LEHTP MONEKYNSPHO-FEHEeTUYECKNUX UCCIeA0BaHni

I'err PGR koaupyeT mporecTepoHOBBIi PELEnTop - TUraH/-3aBHCHMBII (HakTOp TpaH-
ckpunnuy, uMeromui 2 nzopopmer - RP-A u PR-B, koaupyemsie oHUM reHOM -
PGR. Peuentops! mporecTepoHa npeACTaBICHbl BO MHOIMX TKAHAX, 0COOCHHO BaXKHO
UX 3HAYCHHUC B PCIPOAYKTHBHOM TPAKTC, MOJOYHOM JKCIC3C U LICHTPAIbHOM HCPBHOM
cucreme (LUHC). Bapuant NC_000011.10:g.101062681C>A rena PGR menser ero
4yBCTBUTEIBHOCTh K IPOTECTEPOHY BCIEICTBHE HAapyLICHHs IIPOLIECCOB CBS3bIBa-
HUA JTHraHa o0erMH n3odopmamu perenropa. Borsasnennsiii renotun C/A Bapuas-
Ta NC _000011.10:2.101062681C>A rena PGR cBsi3aH €O CHH)KCHHOM YYBCTBHTEb-
HOCTBIO pElenTopa K MporecTepoHy. I'eHOTHI acCOIMMPOBAaH C PUCKOM pa3BUTHA
COCTOSHMH, CBA3AHHBIX C HEJOCTATKOM MPOTECTEPOHA: PUCK Pa3BUTHS JMCIUIACTH-
YECKMX M3MEHEHMi rOpMOHO3aBHCHMBIX TKaHEH (3HIOMETPHsA, MOJOYHOH IKenesbl,
NPOCTAThI), TMICPAHIPOTCHUA Y JKCHIIHMH, aKHC, aJIOTCIMA, BO3MOXKHO TTOBBIIICHUC
TPEBOXKHOCTH BCICACTBHC jcicTBua nporectepona Ha [[HC, camxenue neipona-
CTUYHOCTH.

T'eu PPARG (PPAR-y) kouupyer BaKHbIH SACPHbBIH TPAHCKPUIILMOHHBIN (akrop,
YYaCTBYIOIIMH B PEryJILMHU YITIEBOJHOIO M JKUPOBOr0 0OMEHaA, a TaKyKe CTepOHI0-
reHesa suuHuKoB. AktHBanus reHa PPARG ysenmnuusaer Boipabotky JKK u3 xuio-
mukponoB u JITTOHII B skMpoBO# TKaHH, 3aIlyCKaeT KCIPECCHIO I'EHOB TPAHCIOPTa
KK, rcHoB hakTopa HCKpO3a OMYXONM (v, JICTITHHA, PC3MCTHHA, aIUIOHCKTHHA H
MHIrHOMTOpa aKTHBATOpa TUIa3MHHOTEHA-1, UrPAKIKUX KITKOYEBYI0 POJb B Pa3BUTHH
uHcynuHopesucteHTHocTH (MP) M XpoHMyeckoro BocmaneHus B TkaHAX. B meuwe-
o1 PPARG yBennumBaeT 9KCIPECCHIO TCHOB TPAHCMOPTA M MOMIOMICHUA JTHITH/IOB,
MHrUOUPYET IeHbI MIIOKOHCOICHE3a: NUPyBaT/cruiporeHasy u ¢ocdoenonnupysar-
kapOokcukunasy. PPAR-y y4acTByeT B CHMKCHUU YPOBHS TPUINIMLICPUIOB, OKa3bl-
BaeT aHTUNpoauepaTuBHOE JCHCTBUE M yinydmaeT QyHKUMIO dHA0Tenus. Husknii
YPOBEHb AJMIIOHEKTHHA PACCMATPUBACTCS KaK BAKHEHIUMH (akTop pUCKa pa3Bu-
THs MHCYJIMHOPC3UCTCHTHOCTH, Oxupenus, MC, cepaeuHo-cocyaucToro pucka. Ha-
TypanbHbIMH Juraniamu PPAR-v sBisitoTcs HatuBHbie u okucienHbie HKK, Takue
KaK: OJIEMHOBas, JIMHOJEHOBAs, JHKO30MEHTaeHOBAsA, JOKO3areKCaeHoBas U apaxu-
noHoBad. IIpocrarmanaunael G2 u 15d—PGJ2 sBnaroTcs Haubonee MOIIHBIMH MpPH-
posbiMH uraniamu PPAR-y. AxktuBHocte PPARG Takske 3aBHCHT OT COOTHOIIIE-
HHA HACBIIICHHBIX M HEHACBIIICHHBIX JKHPOB B PAllMOHE M YPOBHA (PU3MUESCKOM aK-
THBHOCTH opranu3ma. Bapuaut ¢.34C>G acconunpoBaH ¢ M3MCHCHUCM aKTUBHOCTH
peuenropoB PPARG. Bounennsiit renorun C/C Bapuanra ¢.34C>G rena PPARG
CBA3aH C HOPMaJbHOH akTMBHOCTBIO peuentopoB PPARG. T'enotun accouunposan
¢ Oosiee BBICOKMMH YPOBHSAMH CBOOOJHBIX JKHUPHBIX KHCIOT B KPOBH, I10J1aBJICHH-
€M B MCHBLICH CTENEHU aKTHBHOCTH I'OPMOH-YYBCTBUTEIBHOH JIMIIA3bl HHCYIHHOM
B [IOCTIPAHIHAJBHBIN repuoj, 6osee BoicokuM mokaszarenem UP HOMA-IR u cHu-
JKeHHbIM 3HayeHueM uHaekca ISI (Gutt’s insulin sensitivity index), 6osiee BHICOKUM
PHCKOM pa3BHTHA METabOIHYECKOr0 CHHIPOMAa M caxapHoro amadera 2 Tuma.

I'en SHBG xommpyer 0esok - rinoOynnH, IPOM3BOAMMBIH NEYECHBIO, CBA3bIBAOIINI
nonoseie ropmonbl (SHBG) m perymupyrommii 6HOZOCTYMHOCTE TECTOCTEPOHA H
scTpaauona miasMel. OTHOCHTCIBHOC CPOJICTBO CBA3BIBAHMA PA3IMYHBIX ITOJOBBIX
crepousioB ¢ SHBG cocrasnser aquruaporecrocrepon (DHT) > tecrocrepon > anj-
pocTeHaAnoI > 3¢Tpaguon > scrpou. IToaumopdusm nosropos (TAAAA)n B obnacty,
PEryJIMpYIOLLEH IKCIIPECCHIO I'€HA, BIMSET HA aKTMBHOCTH cuHTe3a Oeika SHBG un
U3MEHEHHE OHOJOCTYIIHOCTH CTEPOMIHBIX IOPMOHOB. BriasieHHbI reHotun (9/9;
L/L) cBs3aH €O CHMJKCHHOW aKTHBHOCTBIO I'€HA W ITOBBILICHHOW OHOJOCTYIIHOCTHIO
CTEPOUIHBIX TOPMOHOB.
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SRD5A2(g.31580636G>C; ¢.265C>G) I'er SRD5SA2 xommpyer Oenok crepona-S-anbdapeaykTasy - KIO4YeBOH (epMeHT

VDR(Bsml
IVS10+283G>A)

I'en
DyHKIHSA TeHa

MmeTabom3Ma TECTOCTEPOHA, DTOT PEPMEHT Hpeodpa3yeT TECTOCTCPOH B JTUTHIPO-
TECTOCTEPOH, KoTOpbli B 10 pa3 aktuBHee TecTocTepona. Merabonusupyer mpore-
CTCpOH, npeBpawas ero B Sa-auruaponporecrepor (DHP), yuactByer B oOpasosa-
HHUH HEHPOCTEPOM/IOB AJUIONPErHAHONIOHA (METAabOIMUT IPOreCTEPOHA) U TETPAru-
POICOKCHKOPTUKOCTEPOHA, MPOSsBIAIOIMNX akTUBHOCTH Yepe3 TAMK-A peuenrop B
mosre. ®epmert SRDSa npon3BoAUTCA BO MHOTHX TKaHAX MYXKYHH H JKCHIIMH, 0CO-
OCHHO B PENpOAYKTHBHOM TpakTe, B KOKE (B TOM YMCJIE B BOJOCSHBIX (OJIIMKY-
nax), B CEMEGHHBIX My3bIpbKax, B MPOCTaTe, a Tak’Ke B HEPBHOM cucreMe. Bapuant
¢.265C>G rena SRDSA2 cBs3aH ¢ M3MEHEHHEM aKTUBHOCTH (DePMEHTA U M3MEHEHH-
€M KOHLIGHTPAILMK AeruaporectocTepoHa. HopmanbHas akTHBHOCTb 3TOTO (hepMeH-
Ta HCOOXOAMMa s (pyHKIHMOHMPOBAHUA MPCACTATCIBHOM XKCENIC3bl M HOPMAIBHOTO
CIICPMATOrCHE3a y MyX4nH. Boiapnennsiii renotun G/G Bapuanra ¢.265C>G rena
SRDS5A2 cBs3aH ¢ HOPMAJIbHOM aKTUBHOCTBIO (pepMEHTA S-anbapeaykrasbl.

Polymorphism; Ten VDR komupyer suiepHblii ropMOHaIbHBIA peuenrop Buramuua D3. Peuenrop
suramuHa D (VDR) o6HapykeH NMPAaKTHYECKH BO BCEX KIETKAX U TKAHAX YElIOBEKa.
AxTtuBHas ¢opma Butamunaa D (1,25-0H2-D3 (kanbTproir)) MPOSBISET MIAPOKHIA
CIEKTp OMONOrHYECKOH aKTHBHOCTH B TKAHAX-MHIIEHAX: METab0IH3M KalbLHs; BIH-
AHMC Ha nponudepanuo U auddepeHIMPOBKY; MOIYIHPOBaHUC HCHPOMEINATOPOB
M HEBPOJIOTHYECKOH (DYHKIMH; PEryisius HMMYHHOU (QYHKIIMM JUIS CHHDKCHHS BOC-
MaJeHNs, YMEHBIICHNE ayTOMMMYHHTETA, CHIDKCHHS PHCKA OHKOJIOTHH U MH(EKIHI;
y4acTuc B MCTabO0NM3MC TIIOKO3bl; CHHXKCHHC TCPCKHCHOTO OKHCICHHA ITHITHJIOB.
Bee amn ¢ynkuumm aktuBHas ¢opma ButammHa D peanmsyer uepes sCpHBI pe-
uenrop, kogupyeMslii rerom VDR. Bapuant Bsml Biuser Ha crabunbHoCcTh Oenka
VDR. Bsissiennsiii renorun C/C Bapuanta Bsml rena VDR cBsi3an ¢ HopMaibHOI
crabuibHOCTBIO Oesika VDR M HOpMaJibHBIM KOJIMYECTBOM PELIENTOPOB K BUTAMHUHY
D.

AR AnpporeHossiit peuentop

AHIPOreHOBbIH peuenTop (Takke M3BECTHBIH KaK PElenTop JAMIHAPOTECTOCTEPOHA) SBIACTCS SAACPHBIM FOPMOHAIBHBIM
peuenropom kinacca NR3C, koropsiii Bkiouyaer B ce0s TakKe PELEenTopbl K MUHEPAJIOKOPTHKOMIAM, HPOreCTEPOHY U
TITIOKOKOPTUKOHAAM. AHJIPOTEHOBBII PellenTop 3KCIPEeCcCHPYETCs B KOCTHOM MO3re, MOJIOUHBIX JKeje3ax, IpecTaTeTbHON
JKesie3e, CEeMEHHHKAX M MbILIEYHOH TKaHM, IJle OH CYIIeCTBYeT B BHJE JUMEpOB, cBA3aHHbIX ¢ Genkamu Hsp90 u HMGB,
KOTOPBIC BJIHAIOT Ha B3aHMOJCHCTBHE PCIICNTOpA ¢ JHraHaaMu. AKTHBHPOBAHHBIH PELCNTOP CBA3BIBACTCA € FCHOMHBIMU
IMEMEHTAMH OTBETA, @ UMEHHO C WHBEPTHPOBAHHOW MaNWHAPOMHOMN MOCIEN0BATEIBHOCTBIO, PETYIHPYS, TaKHM 00pasom,
TPAHCKPUILIMIO Psjd reHoB. JIpyroil myTh BIANMSHMS HA DKCIIPECCHIO - B3aUMOJCHCTBUE aHPOreHOBOro peuentopa ¢ ¢ak-
TOpaMu TpaHCKpUiLuy, B ToM unciie AP-1, NF-kappaB u STAT. Anaporesossiii penentop peryiupyer padboTy HHCYIHHO-
nopobHoro ¢akropa pocra-1 (IGF-1) 1 reHoOB, OTBETCTBEHHBIX 3a Pa3BHTHE MEPBHYHBIX H BTOPHYHBIX MYKCKHX MOJIOBBIX
NPU3HAKOB, NOUICPKAHUC M0I0BOH QYHKLMH M arpecCHBHOC MOBCACHHE.
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COMT Karexon-O-metnnrpancdepasa

I'en COMT pacnonoxken Ha aimHHOM miede 22 xpomocoms! B pernone 22qll1.21, Bkmouaer B cebs 8 ox3onos. I'en
COMT kouupyer (epment karexon-O-merunrpancdepasy. Cyuwecrsyer ase dopmsr storo gepmenra. bonee mwimnuas
dopma, cBi3aHHas ¢ MemOpaHoii karexon-O-MeTwiTpaHcdepaza, B OCHOBHOM IPOU3BOJUTCA HEPBHBIMH KI€TKAMH MO3-
ra. JIpyrue TKaHu, TAKMC KaK MCYCHb, MOYKH M KPOBb, NPOM3BOAAT Gosce KOpoTKyro (opmy depmeHTa - pacTBOPUMYIO
karexon-O-meTuiarpancgepasy. Ita ¢popMa MOMOracT KOHTPOJIMPOBATH YPOBEHB HEKOTOPHIX BHOB rOpMOHOB. B Mosre
Karexon-O-mMeThaTpancepasa KaTaIu3HpyeT MEPBYIO0 CTA/IHIO JIETPaJIaliMK KaTeX0JIaMHHOB (HEHPOMEMaTopoB - nodamu-
Ha, a/IpCHANIMHA, HOPAAPCHAIIMHA) ITYTCM NCPCHOCA MCTHIIBHOMN IPYINbI ¢ S-aJICHO3MIMCTHOHMHA HA THPOKCHIIBHYK IpyIl-
1y karexosamuHoB. Karexon-O-merniarpancdepasa 0codeHHO BakHa B 1IPePOHTAILHON KOPE IOJIIOBHOIO MO3ra, KOTOpas
OpraHHU3yeT ¥ KOOPAMHHPYeT HHPOPMALHIO W3 JPYTHX 4acTed Mo3ra. DTOT y4acTOK WUIPaeT BaXHYK POJb B IUTAHHPOBA-
HHUHW, HHTHOMPOBAHHN HCKOTOPBIX BHIOB MOBCACHHA, aGCTPAKTHOM MBINIICHHH, 3MOIMAX M KPaTKOCPo4yHOH mamaTu. ns
HOPMAJIbHOTO (YHKIMOHHPOBaHHA NpePOHTANBHONH Kopbl HeoOXxoauMbl HelipoTpanemutTepsl. COMT nomoraer momaep-
JKHBaTh MX KOJIMYECTBO Ha HEOOXOJIMMOM YPOBHE.

CYP19A1 Apomarasa; Iluroxpom P450, cemeiictso 19, noacemeiictso A, nonunentua I;

I'en CYP19A1 xouupyer depMeHT, OTHOCALMICA K cynepceMeicTBy uutoxpomor P450, xotopsle npeicraBisioT coboit
MOHOOKCHI'CHa3bl, KaTAJTH3HPYIOIIHC MHOTHC PCAKIIHH, B TOM YHCJIC, CBA3aHHBIC C MCTA0O0IN3MOM JICKAPCTBCHHBIX CPCICTB
1 CHHTE30M X0JIECTePHHA, CTePOUIHBIX TOPMOHOB U ApyruxX nununos. benok CYP19A1 nokanusyercsa B sHA0IIa3MaTHYe-
CKOM PCTHKYJIYMC M KaTaJH3UPYCT MOCICIHHE CTAHH OHOCHHTE3a 5CTPOreHoB. MyTaluy B 3TOM I'€HE MOTYT IPUBOIUTH K
YBCIHYCHHIO WIIH YMCHBIIICHHIO aKTHBHOCTH apOMaTa3bl, 4TO BIHACT Ha (PYHKIIMH ICTPOrCHOB M KAK TTOJOBBIX TOPMOHOB, H
Kak perynsTopos pocra u audpdepenumposku knetok. C GyHKUHOHHPOBAHMEM JAHHOIO I'eHA CBA3aHbI TAKUE CHIHANBHbBIC
IIyTH, KaK KOMIUIEKCHbIH CHIHAJIBHBIN IIYTh PaKa MOJIOYHOM JKeJe3bl U CTEPOMIOIeHe3a B SHUYHHUKAX.

CYP27B1 la-runpokcunasa; Lutoxpom P450, cemeiictso 27, nmoacemeiictso B, monumentu 1

DTOT reH KOAMpYeT 4WwieH cynepcemeiicra depmentoB uuroxpoma P450. benku uuroxpoma P450 npexcrasusaior coboit
MOHOOKCHI'CHa3bl, KOTOPBIC KATAJIH3HPYIOT MHOTHC PEaKIMH, YIaCTBYIOIIHE B MCTabOIM3ME JICKApCTB M CHHTE3¢ XOJICCTe-
pHHA, CTCPOMJIOB M JIPYTHX JIMMHAOBR. Benok, KOAMpPYCMBIii 3THM TCHOM, TOKATH3YCTCS Ha BHYTPCHHCH MHTOXOHIPHATBHOM
memOpaHe, r1e OH THAPOKCHIMpPYeT 25-ruapokcuBuTaMut D3 B nonokenun lansga. B xome 9Toif peakuun CHHTE3HpyeTCS
lanbda, 25-murupokcusuramun D3, aktuBHas gopma Buramuna D3, koTopas cBsa3biBaeTCs ¢ penentopoM Buramuxa D u
perympyeT Metadonn3M Kanblmd. Takum 00pazoM, 3TOT GEPMCHT PEryTHpyeT YPOBCHb OHOJNOTHUCCKH aKTUBHOTO BHTa-
MuHa D ¥ urpaer BakHyI0 polib B roMeocTase Kaiblud. MyTaunuu B 5TOM IeHe MOTyT IPUBECTH K BUTaMHH D-3aBHcHMOMYy
paxuty THna L.

ESRI1 () Dcrporenossiit perenrop 1 (anbga)

I'en ESRI kompyeT 2CTPOreHOBBIH PEUENTOP - IMTaH-aKTHBUPYEMBIi (JakTOp TPAHCKPHITLIMH, COCTOAIIHIH H3 HECKOIBKHX
JIOMCHOB, BaJKHBIX JUISl CBA3bIBaHHUSA ropMOHOB, cBa3biBanus JIHK u akrusaimu tpanckpunuuu. benox ESRI1 nokanusyercs
B A/pe, e OH MOXKET 00pa30oBbIBaTh NOMOAMMEPLI HIM ETEPOIAMMEPbI C HCTPOreHOBbIM peuenrtopom 2. Oba peuenropa
BECbMa FOMOJIOTHYHBI, 0COOeHHO B oMeHax ceasbiBaHHA JJHK u cBa3piBaHus nuranna. Paszmmuns Beipaskens! Ha N-KoHIax
OcnkoB, B ToMcHax TpaHcakTuBanmu. O6a penenTopa B3aMMOACHCTBYIOT ¢ ofuHakoBeIMH yyacTkamu JJHK n mokaseiBaror
aHAJIOTMYHYIO KaPTHHY CBA3bIBaHMS auranzioB. ITocie B3aMMOMICHCTBHUS C JIMFAHIOM SCTPOrCHOBBIC PELICTITOPhI MpeTepre-
BAKOT KOHPOPMALIMOHHBIC M3MEHEHNS CIIOHTAHHON JIMMEPH3aIuK ¢ 00pa30BaHMEM TOMO H/HIIH reTepouMepoB. Jumepnso-
BAaHHBIH PELIENITOP CBA3BIBACTCA € MIEMEHTOM OTBETA B IIPOMOTOPHBIX 0ONACTAX I€HOB-MMILECHEH, KOTOPBIEC IPHCYTCTBYIOT
B LUMPOKOM CIIEKTPE TKAHEH YeI0BEYECKOI0 OpraHu3Ma.

ESR2 () Dcrporenossiii penentop 2 (6eta)

I'en ESR2 koampyeT 4icH ceMeicTBa pelienTOpOB 3CTPOTCHA M HAaJCeMCHCTBa (haKTOPOB TPAHCKPHITIIMH AACPHBIX Perier-
TopoB. IIpoaykr rena comepkut N-konuesyro JJHK-cBasbiBatontyio o6nacts 1 C-KOHLICBOH JIMIaH/I-CBA3BIBAIOIINI JOMCH
M JIOKQJIM3YETCA B A/pE, MUTOILIa3Me W MUTOXOHApHsAX. IIpu cBaseBanum ¢ 17-GeTa-3CcTpajmonoM WIH POJCTBECHHBIMU
JIMTFAHJIaMH KOJIMPYCMBIi OCoK 00pasyeT roMo- WM ICTCPOMMEPBI, KOTOPIC B3aUMOJCHCTBYIOT €O CriclM(pUuCCKUMU
nocuenosarensHocaMu JJHK juis akruBanuu TpaHckpunumy.
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FADS?2 Jlecarypasa ®upHbIX KHCIOT 2

FADS2 xoaupyer iecarypasy JHPHBIX KHCIOT 2, KOTOpas mpejacrasusier co0oi ¢gepmeHT 6 necarypasa JKMPHBIX KHCIOT
(delta-6 desaturase (D6D)), yuacTByrolMii B CHHTE3€ UIMHHBIX» I10JIMHEHACHILIEHHBIX KHPHBIX KUCIOT U3 «KOPOTKHX)
npemmectseHHUKOB. [Ipn ydactun FADS2 u3 18:3w3 obpasyercsa 18:4w3, kotopas nox nericreuem ELOVLS npespamnia-
eres B 20:4w3. AHANOrHYHBIC NMPCBPALICHHUA MPOMCXOMAT NMpPU OHOCHHTE3E w6 A0KO3aNCHTaCHOBOH KHCIOThl (22:5w6) B
renaroiuTax. IToTuMOP(PH3MBI B 9TOM I'eHE MOTYT BIMATh Ha 9)PEKTHBHOCT SHAOICHHO MepepabOTKH MONTHHCHACKIIICH-
HBIX JKHPHBIX KHCIIOT.

PGR IIporecreporossiii peuentop

I'en PGR xojmpyer reH 1porecTepoHOBOro pelenTopa - JIMraH)(-3aBUCUMOro (pakTopa TPAHCKPHIILHH, UMEIOLIEro 2 H30-
¢dopmsl - RPA u PRB. PRA u PRB onocpenyror pa3ssiii 3¢ ekt nporecrepora, 3aBucsaniunii ot tuna tkanu: PRB tpebyercs
JUIA HOPMAJILHOTO Pa3BUTHA MOJIOYHBIX skesie3, a PRA - g npaBuiabHOro pasBUTHA MAaTKU H IOIJEPKAHUA PEIIPOLYKTHB-
Hoi Qynkimu. JleekTsl B 9TOM I'eHE CBA3AHBI C PE3UCTCHTHOCTHIO K IIPOTeCTCPOHY.

PPARG Pcuenrop ramma, akTHBHPYCMBIi MPOIH(CPaTOPOM TICPOKCHCOM

I'en PPARG xomupyeT TpaHCKPHIIMOHHBIH (haKTOp ramMma-perentopa, akTHBHPYEMBI nponudepatopaMu mepoKcHcoM
(PPAR-gamma) cemeiictsa dakropos Tpanckpunuuu PPARs. PPAR’S BbICTYynarT Kak YHUBEpPCAJbHbIH 3alllMTHBII MeXa-
HU3M, NPOTHBOJACHCTBYIOIUMII I1ATOI€HHOMY BIIMSHHIO HAa COCY/bI CTPECCOPHBIX (PAKTOPOB OKPYKAOLICH W BHYTpPEHHEil
cpeabl. PPAR’S akTUBUPYIOT TPaHCKPHILHIO MHOMKECTBA I'€HOB, YYacTBYIOLIMX B aJHIIOreHe3e, OKHUCICHHH YIVIEBOZIOB,
TIOTVIONICHHH TKaHAMH CBOOOIHBIX JKMPHBIX KHCIOT M JPYTHMX TNpOICCCaX YIICBOAHOTO, JHMHIHOTO 0OMCHA M 3HEpre-
THYCCKOTO romcocTasa. PPAR-y HauBonce mmpoko pacnpoctpanchbl B Ocnoii u Gypoit skMpoBoii Tkanu, makpodarax,
DHJIOTEJIMH COCY/IOB, TOJNCTOH KHIIKEH CENE3CHKE, a TaK)KE B CKEIETHOH M CEPACYHOIT MBILILE, TIEYEHH, MOYEBOM Iy 3bIpE.
IIposykT 3TOro reHa sABJIAETCA OCHOBHBIM (hakTopoM peryisiwy audGpepeHIUpOBKH A[MIIOHUTOB, & TaK/KE CI10COOCTBYET
IKCHPCCCHH OCIKa, TPAHCHOPTUPYIOLICTO KUPHbBIC KUCIIOThI, IOBBILIACT IKCHPCCCHIO M AKTHBHOCTH aueTHI-KoA-cuHTasbl,
bochaTHaAMIHHO3UTON-3-KNHA3bI, YBEINYHBACT JKCIIPECCHIO I'eHa aJUIIOHEKTHHA, TPAHCIIOPTEPA IIIFOKO3bI, I0JABIACT IKC-
IPECCHIO TCHA JICTITHHA, HHTHOMPYET 3KCIIPECCHIO B KHPOBOH TKaHH (hakTopa HEKPO3a OIMyXoJH anb(a, YTO CONpPOBOKIA-
CTCS CHWKCHHCM PHCKA Pa3BUTHSA HHCYTHHOPC3UCTCHTHOCTH M YTYYIICHHCM CCKPCIIMM HHCYIHHA GCTa-KICTKaMH.

SHBG [106ynuH, cBA3bIBAIOIMIMIA 0JI0BbIE TOPMOHBI

I'en SHBG koaupyeT rIMKONPOTCHH, KOTOPBI CHCHM(HYCCKH CBA3BIBACT I0JIOBBIC TOPMOHBI (TCCTOCTCPOH, ICTPAAUOIN,
[IPOreCrepoH u ,[lp.). CHMIXKasA UX 6]401101‘14‘{60]()’!0 AKTHBHOCTb. I'uo(iyumi COCTOMUT M3 ABYX MIACHTHYHbIX cyﬁ'beummu u
COZIEPKUT OJIMH Y4aCTOK CBA3BIBAHHA CTEPOMIHBIX rOpMOHOB. Ero BeIpaboTka oCylecTBIACTCA IIPEHMYIIECTBEHHO KIIeT-
KaMHM TICYCHH M BBIICICHHC 3aBUCHT OT MHOTHX (hakTopoB. CTCpOMICBA3BIBAIOIIMI OCNMOK y4acTBYCT B TPaHCIIOPTHPOBKE
T0JIOBBIX TOPMOHOB B IIa3MC KPOBH M €ro KOHUEHTpAaUuA ABNACTCA (GaKTOPOM aKTHMBHOCTH IOJOBBIX TOPMOHOB. Takxke
rno6yIHH 3alMIAET TECTOCTEPOH M ICTPAIHON OT METabOIMYECKOi MHAKTHBALIMH, BBINTOIHAS ACTOHUPYIOYIO (QYHKIHIO,
crnieuuduycH s S-anb(a-aUrHAPOTCCTOCTCPOHA, TCCTOCTCPOHa U 17-0eTa-acTpaauona.

SRDSA2 Crepona-5-ansapenykrasa, ajnbda-2-nonmnentus

I'en SRD5A2, pacrionoxkeHHsIit B JoKyce 2p23, komupyeT Oenok crepoui-S-anbdapenykrasy Il tuma - xiroueBor dep-
MCHT McTabonu3Ma TCCTOCTCPOHA. DTOT (CPMCHT OTHOCHTCA K HHKOTHHAMMAAACHUHMHIMHYKIcOTHAruaporcudocdar
(HAJI®H)-3aBrcuMBIM (epMenTaM M mpeobpasyer Tectoctepon B muruaporecrocrepon ((DHT; IAI'T), xotopwiii B 10
pa3 akTHBHEE CBOETO mpeamecTBeHHUKa. SRDSA2 mpesicTaBineH B TKaHAX NPEJICTATEIBHON JKENE3bI, CEMECHHBIX MY3bIPh-
Kax, Koxke. JlaHHbIH QCPMCHT HCOOXOAMM JUISl MOJUICPKAHUS aKTUBHOCTH, (DYHKIMOHMPOBAHHS M POCTA MPCACTATCIBHOM
KeJIe3bl, HOPMAJIBHOI'O CLIEPMATOIeHEe3a.

VDR Penenrop suramuna D

I'ern VDR koaupyeT a1epHblii ropMOHaIbHBIH perentop ButamuHa D3, koTopslil Takke QYHKLUHOHUPYET B KaueCTBE peLer-
TOpa JUIA BTOPHYHOM JKCIYHOH KHCIOTBI ~ JIMTOXOJNCBOI KHUCIOTHI. PelienTop MpHHAICKUT K CeMEHCTBY TpaHC-aKTHBHBIX
PCTYIATOPHBIX (PAKTOPOB TPAHCKPHIIIIMK - OMOCPCIYCT JACHCTBHC BHTaMuHa D3, KOHTpomupys (Mepe3 acconmanmio ¢
WINAC-KOMILIEKCOM) IKCIIPECCHIO TEHOB, YyBCTBUTENbHBIX K ropMoHaM. [1o cBoei mocieaoBaTebHOCTH UMEET CXOACTBO
C peucnTopaMy CTCPOHIHBbIX U TUPCOUIHBIX 'OPMOHOB. MuuieHu 3Toro AACPHOrO rOPMOHANBHOIO peuelTopa y4acTBYIOT,
B MHHCPAJIbHOM OOMCHC - HIpacT IICHTPAJbHYK POJIb B roMcocTa3e Kanblui. KpoMme TOro, pernentop perynmupyeT mebri
pAx Opyrux MeTaboJH4YecKHX MyTeil, HanpuMep, 3aelCTBOBAaHHbIE B MMMYHHOM OTBeTe M pake. Myrauuu B ree VDR
cBasanbl co Il Turom BuTamun D-pesucTentHoro paxuta. OQHOHYKJICOTHIHBINA TTOMHMOPHH3M B CTaPT-KOJOHE IPHBOIHUT K
CMCIICHUIO WHHAIIMATOPHOTO KO/IOHA Ha TPH KOJIOHA OT Havana,



