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PoJsb aKTUBHBIX (DOPM KHCJI0POJA
B maToreHese TMC(PYHKINH aJUNOLHUTOB
NpU MeTA00JJMYEeCKOM CHHpPOME:
nepcneKkTrBbl (PAPMAKOJIOTHYECKOH KOPPEKIUH

Yemanoseaeno, umo oxucaumenvHwlil cmpecc 8bl3bi6aem UHCYAUHOPEIUCHIEHMHOCMb AOUNOYUMO8, CHOCOOCMEYem Y8eAuHeHuio ceKpeyuu
adunoyumamu nenmutna, 1L6, TNFa. [To0 delicméuem akmuenwlx (hopm Kucaopooa CHUMCAemcs cexkpeuus adunoyumamu adunoHeKmuHa.
Memaboauueckuii cunopom cnocoocmeyem OKUCAUMEAbHOMY CIMPeccy 8 JICUPOoi MKAHU, ¢ 0OHOU CIMOPOHbL, 34 CYem Y@eAuveHus npooyKyuu
akmuenblx popm kucaopoda HAJDPH-okcudasoil, a c Opyeoit — écaedcmeue CHUNCCHUS AHMUOKCUOAHMHOU 3auUmbl A0UNOUUMO8. YemaHOo8.1eHo,
4mo odcupenue camo no cebe Modjcem 6bl3bl6AMb OKUCAUMENbHBII cmpecc. B namoeenese okucaumenvHoeo cmpecca adunoyumos GadCHyIO
PONb uepaem XpoHuHecKuil cmpecc, 2Al0KOKOpmukoudsl, munepasokopmukouowst, aneuomensun I, TNFa. Cpedcmeom evibopa npu neveHuu
UHCyAuHopesucmenmuocmu ocmaemcs memeopmun. Iloayuenv: nonosjcumenvHvie pe3yibmamosl NPU AeHeHUU MeMAOOAUHECKO20 CUHOPOMA
a03apmanom. Anmuokcuoanmosl U aasoHoudsl 0KA3bI8AIOM HOAOICUMENbHOE BAUSAHUE HA MeYeHUe IKCNePUMEHMANbH020 MemadoauyecKo2o
cuHdpoma.

Karouegvte caoea: memabdonuueciuii cunopom, OKUCAUMENbHYLIL CIPecc, A0UNOUUMDbL.

(s yumuposanus: INpoxynuua E.C., Macnos JI.H., UBanoB B.B., becnnanosa WU.J., [Tucemennsiii [1.C., Bopouko H.C. Poib akTUBHBIX
dopm kuciopona B martoreHe3e MNUCHOYHKIWU ATUTOIUTOB MPU METAOOIUYECKOM CUHAPOME: MEPCHMEKTUBHI (hapMaKOIOTUUYeCKOM
koppekuuu. Becmuuk PAMH. 2017;72(1):11—16. doi: 10.15690/vramn798)

AKTyaJIbHOCTh

Mertabonuueckuit cuHapom (MC) — maTtojormdeckoe
COCTOSTHME, KOTOPOE, COTJIacHO KputepusmM BecemupHoit op-
raHuzanuu 3apaBooxpaHenus (BO3) [1], xapakTepusyeTcs
OXUPEHNEeM, WHCYIMHOPE3UCTEHTHOCTHIO, TMOBBIIIEHHBIM
apTepualbHBIM JIaBIeHUEM, NUCIUMUASMUEH, MUKPOATb-

oymmunypueit. Kpome toro, mis mamueHToB ¢ MC B 4 pasa
TIOBBIIIIEH PUCK CMEPTU OT CepAEYHO-COCYAUCTHIX 3aboie-
BaHU [2]. MeTabonnueckuii CUHAPOM IIUPOKO PacIpo-
CTpaHEH W B DPa3BUTHIX, W B Pa3BUBAIOIINXCS CTpaHaX.
Tak, B CIIIA sToT cuHIpOM BcTpedaercs y 33% B3pociioro
Hacesnenus [3], B Fepmanuu — y 19,4% xenumun u 30,2%
MmyxunH [4]. B Bpasunum 510 HapylieHne oOMeHa BeIleCTB
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oTMeuvaetcst y 29,6% skuteneit [5], Ha ypOaHU3UPOBAHHBIX
tepputopusix Uumum — y 23,2% Hacenenus (0 TaHHBIM
BO3) [6]. Cpenu moXwuibix XuTenaeii MoCKBbI MeTabOJ M-
YEeCKUM CHHIPOMOM 4Yallle CTpamaioT XeHIIuHbe — 41,7%
npotuB 26,8% myxuuH [7]. NU3yuenuem natoreneza MC uc-
cJIemoBaTeIM 3aHNUMAIOTCS TTOPSIIKA TPeX AecSITKOB JeT [§],
OITHAKO [I0 CHX TTOP MEXaHW3M Pa3BUTHUS ITOTO HAPYIICHUS
MeTabom3Ma BO MHOTOM OCTaeTcs 3aragkoit. B manHoMm
0030pe MBI XOTeNd OOpaTUTh BHUMAaHUE YUTATENST HA POJh
aKTUBHBIX ¢opM Kuciopoma (APK) B maroreHe3e Hapy-
meHus GYHKIMOHAIBHOTO COCTOSTHUS aAWTIOIUTOB U, KaK
ciencteue, pa3sutuu MC.

OxucanTeIbHBIN CTpece
npu META00IMIECKOM CHHAPOME:
IKCNIEePUMEHTAJIbHbIC TAHHbIC

B 2003 r I. Talior u coaBT. OmyOJUKOBaIN pe3yIbTa-
THl CBOMX DKCIIEPUMEHTOB Ha amWTIOLNTAX, W30JMPOBAH-
HBIX U3 XUPOBOW TKAHU MBIIIeH, HAXOMUBIINXCS Ha IHETE,
oboramenHoit xupamu [9]. [lomobHast mmeTa TpuBOIMIA
K (OpMUPOBAHUIO COCTOSTHUS, cxonHoro ¢ MC y denoBeka.
N3onmupoBaHHbIe aAUIONMUTH XapaKTEPU30BAINCH WHCYIU-
HOPE3UCTEHTHOCTHIO M IBYKPATHBIM yBETMYEHUEM TPOIYK-
i ADK. VY mbrmeit tuaun KKAy ¢ oxxupeHnem u caxap-
HBIM T1a0eTOM 2-TO TUTA TIO CPABHEHUIO C MBIIIAMU JTUHUN
C57BL/6 (6e3 MC) GbUIO BBISIBICHO YBEIUYEHUE YPOBHS
MaJioHOBOTO auanbaernga (MA) B mia3mMe KpoBU W Oeltoit
KMPOBOH TKaHW, IOBbIIeHNe KoHueHTpauuu H,O, B rasme
kpoBu [10]. Muruoutop HAJIDPH (BoccraHoBIeHHas dop-
Ma HUKOTWUHAMUAANEHUHANHYKIeoTun(pochaTa)-oKCUIa3bl
arnoUMHUH CHUXaN ypoBeHb MJIA B Oenoli XXMpoBOi TKaHU
y mbieit auaun KKAy u He Bausit Ha comepxanue MJIA
B OenoMm xupe y mpimeir C57BL/6 [10]. [Mo3onee A. Kurata
u coaBT. [11] Takxe HabGmonanM yBeaudyeHue ypoBHss MJIA
B IIOIKOXHOM X1poBoit TKanu 1 H,O, B I1a3me KpoBU y MbI-
weit tuaun KKAy B cpaBHeHuu ¢ mbimamu uanun C57BL/6.

Eme Gonee moka3zaTelIbHBIMU OBLTA IKCIIEPUMEHTHI Ha
MBIIIIAX C BPOXIEHHBIM OXUPEHWEM W WHCYJIMHOPE3U-
CTEHTHOCTBIO (JTmHUM ob/ob 1 db/db) [12 |. Oka3anock, 4TO
ypoBeHb MJIA B 1mj1a3mMe KpoBM U B O€JI0M XXKMPOBOYW TKaHU
STUX MBIIIIe B 2 pa3a BhIIIIe, YeM Y KOHTPOJBHBIX XKMBOTHBIX
muHun C57BL/6J. B akcniepuMeHTax Ha KPbICaX, HAXOIUB-
IIUXCSI HAa METe C TOBBIIIEHHBIM COMePXKaHueM (PPYKTO3HI,
KOTOpasi, T0 MHEHHUIO aBTOPOB, CITOCOOCTBYeT (hOpMUpPOBa-
HUIO MeTabOTMIecKOro CUHIPOMA, OBITIO OTMEUYEHO YBEJH-
yeHue aktuBHocTM HAJIDH-oKkcnaaspl B aMMaAUIMMaIbHOK
XUpoBoii TKaHU [13]. YKazaHHBIN (hepMEHT TeHEepupoBas
cynepokcunHbiii pagukan [13]. J.P. Farina u coast. [14]
B DJKCIIEPUMEHTAX Ha KpbICaX, HAXOMWBIIUXCS Ha IUETE
C TIOBBIIIEHHBIM conxepxkaHueM (GPYKTO3bI, OOHAPYXWIN
aktuBanuio HAJI®H-okcuaasel B XKUPOBOI TKAHU U TTOBBI-
meHue ypoBHs M/IA B niiazme KpoBU. YCTaHOBJIEHO, YTO HE
toabko HAJI®H-okcnmasa, HoO 1 MUTOXOHIPUU aIUIIOLIM -
TOB MOTYT OBITh HCTOUHUKOM ADK [15]. Y camok kpsic MC
BBI3BIBJIA C TIOMOIIbIO OBAPUOIKTOMUM W TIUTHEBOU BOIBI
¢ caxaposoit (30%) [16]. TlogoGHOe Bo3meiicTBUE Yepe3
6 Mec MPUBOAMIO K WUHCYJTMHOPE3UCTEHTHOCTU U OXUpE-
Huto. YpoBeHb MJIA B MHTpaaOAOMMUHAIBHOM XKMPE ITUX
KpBIC OBLT YBEMWYEH MOYTH B 5 pa3 MO CPAaBHEHUIO C KOH-
TPOJIBHOW TPYIIITON.

OnHOW 13 MPUINH OKUCTUTETHLHOTO CTPecca Y JKUBOTHBIX
C OXXUPEHUEM SIBIISIETCS] CHUKEHUE aHTUOKCUIAHTHOW 3allln-
Thl anunouuToB. Tak, y mbiiieit tuHuu KKAy ¢ oxupeHuem
U caxapHbIM TUabeToM 2-TO THUTIA TI0 CPAaBHEHUIO C MBIIIIAMK
muann C57BL/6 ObUIO BBISIBACHO CHIDKEHUE AKTHUBHOCTU

CYTIEPOKCUIINCMYTa3bl M TIYTATUOHIIEPOKCUIA3Bl B OeToM
xupe [10]. TTomoOHBIX U3MEHEHU aKTUBHOCTU (DEpMEHTOB
B TICUEHU W CKEJIETHBIX MBITIIIIaX aBTOPaM He yIaloch OOHApY-
xkuTh. [lokazaHo, 4TO y MbIIIIel, HAXOMUBIIXCS HA TUTIEpKA-
JIOPUITHOM XXUPOBOIA MUeTe, CHUKATACh aKTUBHOCTD KaTala3bl
B XXUpPOBOIl TKaHM [17], a y MblIIIeil TMHUU ob/ ob — Tiy-
TaTUOHIIEPOKCUAA3kl B AMMAUAMMAIbHOM Xupe [18]. B uH-
TpaabIOMUHAIBPHOM XHUpe caMOK Kpbic ¢ MC oOHapyXeHO
CHIDXKEHUE aKTUBHOCTU CYMEepPOKCHUIIUCMYTa3bl, TIyTaTHOH-
IePOKCHUIA3bl, KaTajaassl [16].

[pencraBinenHble TaHHbBIE CBUAETENHCTBYIOT, YTO JKC-
TePUMEHTATLHBIN METaOOIMIeCKUl CUHAPOM CITOCOOCTBYET
OKWCITUTETbHOMY CTpPecCy B XKUPOBOI TKaHMU.

OxKuCIHTEIBHBINA CTPecC
npu META00IMYECKOM CHHAPOME:
KJINHUYECKHe TaHHbIe

KnuHnuueckue uccienoBaHusl, TOCBSIIIEHHBIE OKWMCIIN-
TEJTbHOMY cTpeccy y manueHToB ¢ MC, HEeMHOTOUUCIEHHBI.
Kak mpaBwmiio, ToBopst 06 OKMCIUTETLHOM CTpecce y malu-
eHToB ¢ MC, cchinaores Ha craTbio S. Furukawa u coaBT.
[10]. OmHako B mEWCTBUTENLHOCTH B CTaThe HET MAHHBIX 32
marmeHToB ¢ MC: B mccinenoBaHue ObUTM BKITIOUYEHBI 370-
pOBbIe TOOPOBOJBIIBI U JIIOAU C OXUPEHUEM 0e3 caxapHOTO
nurabeTa M CepIevyHO-COCYIUCThIX 3aboneBanmnit. [lockombKy
onHuM u3 TipusHakoB MC sBisieTcsl apTepuanbHasi TUIep-
TeH3us [1], pakT UCKITIOYCHUS CepaecIHO-COCYINCTHIX 3a00-
JIEBaHUI TOBOPUT O TOM, YTO KPUTEPUU OTOOpA HE TIPEIIo-
naranu ygactue nanueHToB ¢ MC. OmHako B MCCIeTOBaHNH,
BeImosiHeHHOM S. Furukawa u coasrt. [10], 6bUIH MTOJyYeHBI
WHTEePECHBIE JaHHBIE, O KOTOPBIX CIEAYyeT YIMOMSHYTh. AB-
TOpaMu OBIJIO YCTAHOBJIEHO, UTO CYIIECTBYET MpsiMasi KOp-
pensuusg Mexny ypoBHeM MJIIA m MHOEKCOM Macchl Teja.
Kpome Toro, oOGHapyxkeHa oOpaTHash KOpPpEeJsSus MEXIy
ypoBHeM MJIA ¥ KOHIIEHTpalneil amuioHeKTUHA B TUIa3Me
kposu [10]. B uccnenoBanue, BeinmosiHeHHOE B MpaHe, GbUTO
BJtoueHo 37 manueHToB ¢ MC 1 30 310pOBBIX TOOPOBOJIH-
meB [19]. ABTopaM He ymajaoCh BBISIBUTh Pa3IUIUs MEXKIY
rpynmnamMu 1mo ypoBHI0O MJIA 1 aHTUOKCUIAHTHOW aKTUBHO-
CTU B CHIBOPOTKe KpoBU. OMHAKO UM yHalOCh OOHAPYXKUTh
yBEIMYEHWE OOIIero OKCUOAHTHOTO CTaTyca CBIBOPOTKU
kpoBu y manueHtoB ¢ MC [19]. B name wmccinemoBanue
OBbLTM BKIJTIOUEHBI TALIMEHTBI C METabOJIMYEeCKUM CUHIPO-
MOM M 3IO0pPOBBIE MOOPOBOJBILI (Ipymma KoHTpous) [20].
JAuarno3 MC crtaBujCcsSI B COOTBETCTBUM C PEKOMEHIAIIM-
aMu MexnyHapomHoil (emepanun nuabera (International
Diabetes Federation, IDF) [21]. MartepuaioMm wucciemno-
BaHUsS TOCTYXWIa BUCIEpaTbHAS XUPOBas TKaHb, TOJY-
YeHHAas! BO BPeMsI XUPYPTrUUeCKUX BMEIIATETLCTB. Y POBEHD
A®K B amumonuTax OMpenessics ¢ MOMOIIBI0 KPacuTess
nuxiopdayopecuenHa nuaterara (JIXd-J1A) MmeTomom mpo-
TOYHOU J1a3epHOU UMTOMIyOPUMETPUU HETIOCPEACTBEHHO
B JIeHb BbieseHus [22]. Pe3yabTaTsl BeIpakaiu B YCIOBHBIX
enruHULAaX (yca. en.). Mbl oOHapyXuiaud, 4TO TIPOAYKIIUS
A®K B amumionnTax BUCIEPaIbHOTO X1pa manueHToB ¢ MC
yBeamdeHa B 5 pa3 (p<0,05) — ¢ 0,074%0,07 yciu. en. B rpyn-
e koHTposs (n=29) mo 0,298+0,09 ycn. en. B rpynme MC
(n=6). Iponykuns ADK B Me3e HXMMaIbHBIX CTPOMAIBHBIX
KJIeTKaX BUCIEPATbHOTO Xupa 00iabHbIX ¢ MC cocraBisiia
0,314£0,04, a B rpymme kourtponrs — 0,498+0,08 yciu. en.
(p<0,05).

[pencraBieHHble MaHHBIE CBUIETENIBCTBYIOT O TOM, UTO
MeTabOIMIEeCKUl CUHAPOM CITIOCOOCTBYET OKHUCIUTETLHOMY
cTpeccy B XKMPOBOW TKaHU, TJIIABHBIM 00Opa3oM 3a cueT
aktuBaruy npoxykuun ADK agumonmramu.



AKTYAJIBHBIE BOITPOCbI BUOXUMUN

OKHCANTEIbHBIN CTPECC MPH 0KHUPEHUH

B uccnenoanuu, BbinonHeHHOM B Kwurae, Obuio mo-
KazaHo, 4To ypoBeHb MJ/IA B mmazMe KpoBU TOAPOCTKOB
¢ oxxupeHneM Boitie (p<0,01), yeM B rpyIirie pOBeCTHUKOB 6e3
oxupeHust (KoHTpoiab) [23]. B 2012 r. Karbownik-Lewinska
¥ COaBT. [24] 00HAPYXWIIN, YTO y MAIMEHTOB C M30BITOUHBIM
BECOM WU OXHMPEHWEM IO CPaBHEHUIO C NOOPOBOIBIIAMU
C HOPMAaJbHBIM BECOM YPOBEHb IPOMYKTOB TEPEKUCHOTO
okuciaeHus yunuaoB (MJIA, 4-TuapokcHalKkeHaau) B CHI-
BOPOTKE KPOBHW OBUT YBEIWUEH M KOPPEIUPOBAT C Maccoit
TeJda U WHIEKCOM MAcCChl Tesa. YCTaHOBJIEHO, YTO y HeTeit
¥ TIOAPOCTKOB C MHCYJIMHOPE3UCTEHTHOCTHIO W OXUPEHUEM
0e3 caxapHoro auadera ypoBeHb MJIA B CHIBOPOTKE KPOBU
yBeaudeH B 3,6 pasza [25]. V mauMeHTOB ¢ OXXUPEHUEM U Ca-
XapHBIM TUabeToM 2-TO TUTIA YPOBEHD JIeITUHA (OIUH U3 OC-
HOBHBIX aANTIOKWHOB) B CBIBOPOTKE KPOBU YBEJIMUEH B 2 pasa,
a KoHueHTpaust MJIA — Ha 32% 110 CpaBHEHUIO C TPYIIOi
KoHTpoIIs1 (0e3 oxupeHus u nuadera) [26]. B ucciaenmoBanue
E. Becer u A. Cirakoglu [27] 6but0 BKITIOUeHO 150 GOTBHBIX
oxupeHneM u 120 moOpPOBOIBIIEB C HOPMATHHBIM BECOM.
Wupekc Macchl Tena y TyIHBIX TTAIIUEHTOB COCTABIISLT 35, ypo-
BEHb OOIIIETO XoJiecTeposia ObUT MOBBINIEH, OLEHKA WHCYIH-
HopesucteHTHOCcTH (Homeostatic model assessment: insulin
resistance, HOMA-IR) — B 2 pa3a BbIlllc, YeM B TpYIIIIe
KOHTpOJIs (TalMeHThl 06e3 oxupeHus). KoHueHTpauus Jyien-
TUHA B TU1a3Me U ypoBeHb M/IA B CBIBOPOTKE KPOBU OOJIBHBIX
OXWMPEHUEM TIPEBBIIIATN aHAIOTUIHBIE TTOKA3aTeN TPYIIITHI
cpaBHeHHUS B 3 U 2 pa3a cooTBeTcTBeHHO [27]. Cnemyer oT-
METUTh, YTO TALIMEHTHI C OXUPEHWEM, BKIIIOUEHHBIE B 2TO
ncciaenoBaHue, mo KputepusM BO3 mpakTuuecku coOTBeT-
cTtBoBa 00MbHBIM MC — y HUX OTCYTCTBOBaJa TOJIBKO
apTepuaibHas TUTIEPTEH3USI.

Takum 00pa3oM, OXUPEHUE MOXET BBI3BIBATH OKUCITH-
TEJTBHBIN cTpecc. BmecTe ¢ TeM cremyeT OTMEeTUTh, UTO B yKa-
3aHHBIX WCCIIENOBAHUSX HE olleHWBaiach mpomykuus ADPK
XKUPOBOW TKaHbIO, U UCTOYHUK MJIA B KpOBM NMALKEHTOB
C OXMPEHUEM OCTAJICST HEM3BECTEH.

OxucanTeIbHBIi CTpEcC
KAK NPUYHHA HAPYIIEHUS CeKPelrH JKHUPOBOii TKAHBIO
aJNNOHeKTHHA, Jentuna, IL6, TNFo

W3BecTHO, uTO B KpoBU 001bHBIX MC MO CpaBHEHUIO
¢ nobpoBoabiiamMu 6e3 MC yBenWueH YpOBEHB JICIITMHA
[28—31] m cHMXXeHa KOHIIEHTpaLWsI amumoHeKTrHa [29, 31,
32], 4ro, TT0 MHEHUIO MHOTUX MccienoBateneit [30, 33—35],
WMeeT TIpsiMoe OTHoleHue K matoreHesy MC u coOIyTCTBY-
oIUX ocioxHeHuit. O6a TOpMOHA CUHTE3UPYIOTCS aauIio-
mutamu [33]. Y manumeHTtoB ¢ MC TOBBIIIEH YPOBEHb IPO-
BOCITAJIUTENIBHBIX ITUTOKUHOB WHTepnelikuHa (Interleukin,
IL) 6 u dakropa Hekpo3sa omyxoJeil aabda (Tumor necrosis
factor a, TNFa) [29, 36, 37]. Cunraior, 4TO 9TH LUTOKUHBI
CHHTE3UPYIOTCSI MaKpodaraMu XupoBoii TkaHu [33] u y4a-
cTBYIOT B maroreHeze MC [35].

B skcnepuMmeHTax Ha KylnbType MpPeanmuIionuTOB MBIIIEH
muaun 3T3-L1 ObUI0 TTOKa3aHO, YTO OKUCIUTEIBHBIN CTpecC
BBI3BIBAET CHIDKEHHE ceKpeluu aguioHektrHa [38]. B 2006 .
B. Chen u coaBt. [39], BBITOTHSIS 9KCTIEPUMEHTHI Ha KYJIbType
npeagutiountoB 3T3-L1, o6Hapyxkuan, uto ADK cHmxamoT
akcnpeccuto MPHK anunonekTuna. B apyrom uccienoBanuu
npeanumonutel 3T3-L1 moaBepraay BO3MeHCTBUIO OKUCITH-
TEJILHOTO CTpecca, N00aBad B cpeny uHKydaunu H,O, wim
rmoko3ookcunasy [40]. Oxasanoch, 4TO Takoe BO3IMEHCTBUE
BBI3BIBAET CHIKEHUE YPOBHS aIWUIIOHEKTWHA B AIUIIOLIUTAX
u nosbimaer mnpoaykuuio TNFa u 1L6. CHukeHue sKc-

npeccun MPHK amumonekTnHa B KyJabType MpeaaurionnToB
3T3-L1 mocite OKUCIUTEIBHOTO CTpecca HaOIoIaIu 1 IpYrue
yuensle [41]. B 2015 1. Y. Pan u coaBT. [42] 0GHapyXWIH, 4TO
H,0, B 2 pasa cHiXana IpooyKUUIO anumonekTuna 3T3-L1-
AIIUTIONINTAMU U CTIOCOOCTBOBAJIA YBEIMUEHUIO B 3 pa3a CUH-
te3a TNFo u IL6. OKucIUTeIbHbBINA CTPECC, BHI3BAHHLINA 10~
GapneHueM B cpeny MHKyoauuy 3T3-Ll-agunountos H,0,,
Boi3biBasl yBesmmueHne MPHK nentuna m IL6 u ycuiaeHue
ceKkpennu 3Tux OenkoB amumonutamMu. OcoOeHHO 3aMeTHO
yBenuunBanach cexperust 116 [43].

TakuMm o06pa3oM, B HacTosIiee BpeMsl MMOKa3aHO, YTO
OKMCITUTENbHBIN CTPecc CIIOCOOCTBYET CHIKEHUIO TTPOLYKIIY
AIIUTIOHEKTUHA U YBEJIMUMBAET CUHTE3 U CEKPEIUIO JIeTITUHA,
IL6 u TNFa agunouutamu.

OxucanTeIbHBII cTpece
KaK NPUYUHA HHCYJIHHOPE3UCTEHTHOCTH
AJUNOLUTOB

B 1997 r. B akcmepuMeHTax c Kymbrypoit 3T3-L1-
AIUTIONINTOB OBLTIO TIOKAa3aHO, YTO OKUCIUTETHHBIN CTPECC
TPUBOINUT K CHUXKEHWIO WHCYJTMHO3aBUCUMOTO TPAHCIIOpTa
II0OKO3bI B KIIeTKY [44]. TlozgHee B ombitax Ha 3T3-L1-
aIUTIONNTaX OBUTO TIOKA3aHO, YTO WHCYJIWH BBI3BIBAET TPAHC-
JIOKAIMIO B KJIETOUYHYI0 MeMOpaHy TMepeHOCYHKa TIIOKO-
361 GLUT4 (Glucose transporter) [45], 4To obGecrieunBacT
YCWIEHWE TPAHCTIOPTA TIIIOKO3bI B KIETKY. OKUCIUTENbHBIN
CTpecc MPUBOMWII K HAPYIIEHUIO TOTO Tpoliecca. YCTaHOB-
JIEHO, YTO OKWCIUTENbHBIN CTPEeCcC CIIOCOOCTBOBAT CHIKE-
HUIO WHCYIMHWHIYIWPOBAHHON aKTWBAIIMU TPOTEUHKUHA-
361 B B kynbrype 3T3-L1-amumonuToB, 4TO, IO MHEHUIO
aBTOPOB, Hapyiajgo TpaHciaokamuio GLUT4 B kieTouHyIo
memMOpany [46]. B 2003 r. 1. Talior u coasr. [47] moka3aju,
YTO OKUCIWTEIBHBIN CTpecc in vivo TakKe CII0COOCTBYeT
bopMupoBaHUI0 WHCYTMHOPE3UCTEHTHOCTH aaUTIOIUTOB.
ABTOPBI YCTAHOBWIIN, YTO YETBIPEXMECSIHAS TUETa C TTOBbI-
IIEHHBIM COIEPXKAaHMEM XKH1Pa BbI3bIBAET Y MBIIIIEN OXUpEeHUE
¥ MHCYJTMHOPE3UCTEHTHOCTb, TO €CTh Y MBIIIIel (hopMUpyeTCs
cocrosinune, cxoqHoe ¢ MC. AMUIOUUTH U30IUPOBAIA U3
SMUAUANMAIBEHOTO Xupa. OKaszaaoch, YTO B TPUCYTCTBUM
nToKo3bl mpoayKiusg ADK amumonutamu KUBOTHBEIX ¢ MC
yBeJIWdYeHa TIOYTH B 2 pa3a Mo CpaBHEHUIO C KOHTposeM [47].
Vyactue ADK B hopMupoBaHUY PE3UCTEHTHOCTU K MHCYIU-
Hy nontBepxnatoT N. Houstis u coaBt. [48]. [Toka3aHo, 4TO
H,0, cnoco6cTBYeT HapylIeHMIO 3axBaTa IoKo3el 3T3-L1-
apunouurtamu [40, 49].

TakuM 06pa3oM, OKUCTUTETHHBIN CTPECC MOXKET BHI3BIBATH
opmupoBaHye UHCYTUHOPE3UCTEHTHOCTH aIUTIOIIUTOB.

ITaToreHe3 oKHCAMTENBHOTO cTpecca
U MHCYJTMHOPE3UCTECHTHOCTH aIUNIONUTOB

[TaToreHe3 OKMCIUTENBHOTO CTpecca amUTIONUTOB TIPU
MC Bo MHoOrom ocrtaercst 3arankoit. B 2003 r. I. Talior
u coaBT. [47] TOKa3aiud, 4TO OKUCIUTEIBHBIM CTpecc M30-
JIMPOBAHHBIX amUTIONUTOB MbImeir ¢ MC oTmedaeTcsl TOJTb-
KO B TIPUCYTCTBUU TJIIOKO3bI, T.e. TMIEPIIUKEMUS MOXET
SIBJISIThCSI TIPUIMHOM OKHMCIUTENLHOTO cTpecca. [lomaraior,
YTO TIPUYUHOU OKMCIUTENbHOTO cTpecca mpu MC Moxer
CITy>KUTh YBeTMICHUE CONEPKAHMS B KPOBU U TKaHIX OOJb-
HBIX CBOOOIHBIX XHUPHBIX KHUCIOT [50]. YcraHOBIEHO, YTO
TNFa, ypoBeHb KOTOpOTO yBEeJWYeH B KPOBU TMAlEHTOB
¢ MC, MOXeT BBI3bIBATH OKUCIUTENBHBIN CTPECC aTUTIOIIUTOB
[51, 52]. BmecTe ¢ TeM HeT yOeOUTEIBHBIX JAHHBIX O TOM,
YTO TUTEPTIIUKEMUST, TUCTUTTUIEMUS], TIOBBIIIIEHHBIN YPOBEHD
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TNFa sBastioTcst IepBOIPUINHON OKUCIUTEILHOTO cTpecca
U TIOCTIeyIoNIeil MHCYTWHOPE3UCTEHTHOCTH TIpU (hOpMUPO-
Banun MC. Boree mpuBiekaTeIbHO HAM TIPEACTaBIISIETCS
rurntote3a J.W. Eriksson [53], 4uTo MepBONPUYMHON WHCYIH-
HOPE3UCTeHTHOCTH U nuciunuaemMun mpu MC sBmsieTcst Xpo-
HUYECKWI cTpecc. DTa TUIOTe3a TOATBEPXKIACTCST JTaHHBIMI
KJIMHUYECKUX HaOmoneHunit [54]. J1eiicTBUTEIbHO, KIMHIYC-
CKUE JTaHHBbIE CBUIETEIBCTBYIOT O TOJTOXUTETbHOM BIVSTHUN
JI03apTaHa, aHTaTOHWCTAa pelenTopoB aHruorteswHa II, Ha
teueHrue MC [42]. YcTaHOBIEHO, 4TO OJI0Kaga MHHEpaso-
KOPTUKOUTHBIX PELIETITOPOB STUIEPEHOHOM YMEHbBIIIAeT UHCY-
JIMTHOPE3NCTEHTHOCTh U TUCQHYHKIINIO ATUTIOIINTOB Y MBIIIIEH
JHUK ob/ob m db/db ¢ mucMeTaboIMYECKUM COCTOSTHUEM,
cxomHbIM ¢ MC [12]. YcTaHOBIIEHO, YTO 6JI0KATOP TITFOKOKOP-
TUKOUAHBIX petientopoB RU486 ymeHblraeT auc@yHKIINIO
XHUPOBOU TKaHW y Kpbic JmHUKM DahlS.Z-Lepr(fa)/Lepr(fa)
¢ MC [55].

IlepcnekTuBbl (hapMakoJoruyeckoil KOppeKuun
WHCYJIMHOPE3UCTEHTHOCTH aAIUIIOLUTOB

[pencraBieHHble TaHHBIE CBUNETEIBCTBYIOT O TOM, UTO
MMaTOreHeTYeCK OOOCHOBAHHBIM TOIXOIOM K KOppeK-
mn MC MOXeT ObITh MPUMEHEHWE AHTAarOHUCTOB peller-
TOpoB aHruoTe3mHa II, G10KaTOPOB MUHEPATOKOPTUKOUI-
HBIX ¥ TJTIOKOKOPTUKOUIHBIX perenTtopoB. [IpencraBneHHbIe
BBIIIIe TaHHbIE CBUIETEILCTBYIOT O TOM, UTO d(DHEKTUBHBIMUI
npenapatamu Wi JiedeHnst MC MOTyT oKa3aThcsl aHTUOKCH-
MaHThI. JlefiCTBUTETbHO, YCTAHOBJIEHO, YTO AHTHMOKCUIAHT
arOUMHUH TIPeNyTpexknaeT BO3HUKHOBEHUE TUCHYHKIIUM
JKUPOBOU TKAHM Y KPBIC, HAXOMUBIIUXCS HA TUETE C BHICOKUM
comepxkaHueM (GpyKTo3bl [14]. DKCIepUMEHTH Ha XOMSKax,
MOJTyYaBIINX BBICOKOKAJIIOPUIHBIE KOpMa, ITOKa3aau, 4YTO
eXeTHEeBHOE BBE/IEHNE XXUBOTHBIM per 0§ WHKAICYTUPOBaH-
HOU CyNepOKCUIINCMYTa3bl CIMOCOOCTBYET CHIDKEHUIO XKU-
pOBOI Macchl M yMmMeHblaeT (Gpubdpo3 XupoBoil TKaHu [57].
B 2015 r. M. Gao u coaBT. OIy0JIMKOBAIN PE3yJIbTAaThI KCITC-
PUMEHTOB Ha KpbIcax [58], moayyaBIIuX KOpMa C TOBBIIIEH-
HBIM CONIEp>KaHWeM Xupa. Y HUX HAOTIOOaINCh OXUPEHHE,
TOBBIINIEHHBI ypoBeHb MJIA B CBIBOPOTKE W WHCYJIMHO-
PE3UCTEHTHOCTh. B KOpPM XXMBOTHBIX MOOABISUIM KOMIUIEKC
(braBOHOMIOB, KOTOPBIN BKITIOYAT TOTU(MEHOTIBI 3eJIeHOTO
Yasi ¥ IPOAHTOIIMAHUANHA, SKCTPArMPOBAHHOTO U3 KOCTOUEK
BuHoTpana. Oxazanoch, 4To (IaBOHOUABI CIIOCOOCTBYIOT
YMEHBIIIEHUIO OXWPEHUST Y MBIIIEH W CHUXKAIOT WHCYIMHO-
PE3UCTEHTHOCTb. Y KPBIC, HAXOMUBIIUXCST HA TUETE C TTOBbI-
LIEHHBIM colepKaHueM Xupa, ypoBeHb M/IA yBenmmuuBaics
B 2 pasa IO CpaBHEHUIO C TPYMIIOW KOHTPOJIS, B KOTOPOit
HaOIONAINCh XUBOTHBIE C OOBIMHBIM pannroHoM. OmHako,
€CJIM B KOPM KPBIC T00aBISIIN (DIaBOHOUIBI, TO TIOJOOHOTO
yBenmueHust ypoBHT MJIA He mpoucxomuio [58]. CxomHbie
pesynbTathl omydwin M.A. Vazquez Prieto m coast. [59],
KOTOPBIE BBITIOJNHSUIA OTBITHI HAa KPbICaX, HAXOAWBIIMXCS Ha
QIVeTe C TIOBBIIIIEHHBIM CONep>KaHUEM XUpa. Y KUBOTHBIX OT-

MEYaTUCh YBEIMUEHNE YPOBHS TPUTJIUIIEPUIOB U TIOBBIIIIEHNE
KoHIeHTpauu M/IA Tipu CHUKeHUU YPOBHSI alUTTIOHEKTIHA
B TUTa3Me KPOBU, MHCYTMHOPE3NCTEHTHOCTD, BOCITATICHUE XK1~
pOBOIf TKaHU, yBEJTWYEHNE MACCHI AMUANINMATHHOTO KUPA.
B xopM kprIc 106aBisM (hI1aBOHOUIBI KATEXUH U KBEPIIETUH
B 103¢ 20 MT/KT B CyTKU. ['pyIITy KOHTPOJISI COCTaBWIIM OCO-
6u, TmoyJyaBiue OOBIYHBIN KOpM. OKa3aliock, YTO Y KPEIC,
MOJTy4aBIIUX KOPM C TIOBBIIIEHHBIM COMEpKaHWEM 3XKHUpa,
(raBoHOMIBI YBEMMYMBAIOT YPOBEHb AMUTIOHEKTUHA TOYTH
0 HOPMAJIbHBIX 3HAUYEHWIl, CHUXAIOT KOHIIEHTPAINIO TPU-
rinepunoB 1 MJA B rutasme KpoBu. OTHOBPEMEHHO CHH-
>Kayach MHCYJTMHOPE3NCTEHTHOCTh. KoMOUHaImsT yKa3aHHBIX
(rraBoHOMIOB NelicTBOBAA CIIbHEE, YeM KaXIblil (h1aBOHO-
W1 TI0 OTAETBLHOCTH [59].

3akaouenue

[MpencraBneHHbIe TaHHBIE CBUIETEIBCTBYIOT, YTO OKUC-
JINTENIBHBIN CTPEeCC BBI3BIBACT WHCYJIUHOPE3UCTEHTHOCTH
aIUTIONUTOB, CIMOCOOCTBYET YBEIWYEHWIO CEKpeluu anu-
nouuramu JjernrtuHa, 1L6, TNFa. Ilon neiictBuem ADPK
CHUXKAETCS CEKpelUsl aafuloUnTaMy aANuTIOHEeKTUHA. YCTa-
HOBJIEHO, YTO OXHWpEHWE caMo 1o cebe MOXKET BBI3bIBaTh
OKHUCJIUTETbHBIN CTpecc. B maToreHese OKMCIUTETHHOTO
cTpecca aguIolMTOB BAXHYIO POJIb UIPAET XPOHUYECKUI
cTpecc, TIIIOKOKOPTUKOUIBI, MUHEPATOKOPTUKOUIBI, aHTHO-
teH3uH I, TNFa. [TonyyeHbl monoxureabHble pe3yabTaTbl
MpU JICUEHUN MeTabOoINIeCKOTO CUHAPOMA JI03apPTaHOM.
[Mo-mipexxHeMy cpencTBOM BBIOOpA TMPU JIEYEHUU WHCYIU-
HOPE3UCTEeHTHOCTU OCTAaeTCs MET(MOPMUH. AHTHOKCUIAHTHI
1 GIaBOHOUIBI, OONBITMHCTBO M3 KOTOPBIX TAKXKE SIBIISIETCS
AHTUOKCUIAHTAMU, OKAa3bIBAIOT TOJIOXUTEIBHOE BIMSIHUE
Ha TeYeHUe IKCTePUMEHTAIBHOTO MeTabOIMIecKOTO CUH-
npoma.

HcTouynuk hvHAHCMPOBAHUSA

CraTbst IIOATOTOBJICHA B paMKaX pe€alu3allin Hay‘-lHOfI
nporpaMmbl, moaaepxaHHoi Poccuiickum HaydyHbIM (pOHIOM
(rpanT Ne 14-15-00008).

Kondaukr unrepecon

ABTOpI)I JEKIapUpPyIOT OTCYTCTBUE ABHbLIX U IMMOTCHIIMAIb-
HBIX KOH(I)J'[I/IKTOB HUHTEPECOB, CBA3AHHLIX C HYGIII/IKaHI/Ieﬁ
HaCTOSHJ.[efI CTaTbU.

BripaxxeHne npu3HATEIbHOCTH
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