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B natoreHese caxapHoro anabeTta 2-ro Tna BaXHyto posib nrpaeT
CHVXKEHWe YyBCTBUTENIbHOCTY K MHCYNUHY. CyLecTBYIOT NONOBble
pasnnunA B pasBUTAM METAOONNYECKMX HAPYLLEHWIA: CAaMLbl MblLLEN
Mo CpaBHEHMIO C caMKamu 60osiee CKNOHHbI K Pa3BUTHIO C BO3PacToM
TUNEPUHCYIMHEMUN U K CHUMKEHWIO TONEPAHTHOCTM K ITI0KO3e Npu
coflep<aHnn Ha BbICOKOKanopuinHow aueTte. Lienbto gaHHo paboTbl
6bIN10 UCCNefoBaTb SKCMPECCHIO FeHOB TPAHCAYKLMN CUTrHana NHCy-
NINHA Y MblLel pa3HOro nona u Bo3pacta. MiccnegosaHua npoBoanan
Ha Mbiwax nuHun C57BL/6J. OueHKy 3KCnpeccum reHoB TPaHCAYKL MK
CUrHaNa MHCYNINHA B NMeYEHU, MbILLLLAX U B >KUPOBOIN TKaHW BbINMOMHANN
meTtogom NLP B peanbHOM BpemeHu. [ToKa3aHO, YTO He3aBUCUMO OT
BO3pacTa YyBCTBUTESIbHOCTb K MHCYJ/IVIHY Y CAMOK BbllLe, YeM y CaMLOB,
NMOCKOJbKY YPOBEHb IH0KO3bl B NJ1a3Me KPOBY Yy CaMOK 1 CaMLIOB He
pasnunyaetca, Toraa Kak ypoBeHb MHCYNIMHA Y CAMOK HIXKe, YeM Y CaM-
yoB. C BO3pacTOM y CaMOK MOBbILIAETCA TONEPAHTHOCTb K MIOKO3e, 1
B Bo3pacTe 30 Hefieslb TONEPaAHTHOCTD K F0KO3€ Y CaMOK BblLLE, YemM
y camuoB. [Toka3aHo, UTo NoJ 1 BO3PacT BAMAIOT Ha YPOBEHb SKCMpec-
CUM FeHOB TPaHCAYKLMM CUTrHana uHcynmHa. B sospacte 10 Heenb
CyLLecTBYIOT MOJIOBbIE pa3nuuua no yposHio MPHK Pik3cd B neyeHw,
MPHK IrsT B mblwax, MPHK Irs1 n Slc2a4 B »npoBoii TKaHw, B BO3pac-
Te 30 Hefienb — no ypoBHio MPHK [rs2 v Pik3cd B neyenun, MPHK Pik3cd
n Slc2a4 B mbiwuax, MPHK Insr n Pik3cd B )npoBoi TkaHW. B Bo3pacTte
10 HeZlenb BO BCEX TKaHAX IKCMPECCHA reHOB Bblille Y CaMOK, Yem y
camuoB. B Bo3pacTe 30 Hefienb y CaMOK SKCMNpPeCccus reHoB B NeyeHn
BbILUE, @ B MbILLILIAX 1 >KNPOBOW TKaHW HIXe, Yem y camuoB. C Bo3pac-
TOM Y CaMLIOB CHMXKaeTcA ypoBeHb MPHK Insr B neueHu n mbiwinax un
MPHK Pik3cd B xnpoBoii TKaHu, noBbiwaetca yposeHb MPHK Pik3cd

B MblLLILAX. Y CAMOK C BO3pacTOM CHuXaeTca ypoBeHb MPHK IrsT B
Mmbiwax n MPHK Pik3cd v Slc2a4 B xmnpoBoi TKkaHW. Takum 06pa3om,
MONEKYNAPHOWM OCHOBO NMOMOBbIX Pa3fIMUYNiA 1 BO3PACTHbIX M3MeHe-
HUI YyBCTBUTENIBHOCTY K UHCYSTIMHY MOXET ObITb M3MEHEHNE SKCMnpec-
CUW FeHOB TPAHCAYKLUMUM CUTHaNa UHCYNIMHA B TKAHAX-MULLIEHSAX.
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YyBCTBUTENBbHOCTb K MHCYNUHY; MPHK; Insr; Irs1/2; Pik3cd; Slc2a2/4;
real-time MUP; mbiwm nuHun C57BL/6J.
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Reduced insulin sensitivity plays an important role

in the pathogenesis of type Il diabetes. There are sex
differences in the development of metabolic disorders.
The aim of this work was to investigate the insulin
signal transduction gene expression in mice of differ-
ent sex and age. Male and female C57BL/6J mice were
used in our studies. Gene expression was assayed by
RT-PCR. It was shown that insulin sensitivity in females
was higher than in males regardless of age because
the level of glucose in blood plasma of females does
not differ from that in males, whereas female insulin
levels were lower than male insulin levels. Female glu-
cose tolerance increased with age, and glucose toleran-
ce was higher in females than in males at the age of
30 weeks. It was shown that sex and age affect the
expressions of insulin signal transduction genes. It
was shown that there are sex differences in the levels
of mRNA Pik3cd in the liver, in the levels of mRNA Irs1
in the muscle, in the levels of mRNA Irs7 and Sic2a4 in
adipose tissue at the age of 10 weeks, and there are
sex differences in the levels of mRNA Irs2 and Pik3cd in
the liver, in the levels mRNA Pik3cd and Slc2a4 in the
muscle, in the levels mRNA Insr and Pik3cd in adipose
tissue at the age of 30 weeks. In young animals, the
expression of the genes was higher in females than

in males in all tissues. In adult animals, the expression
of the genes in the liver was higher in females than

in males, the expression of the genes in muscle and
adipose tissues were lower in females than in males. In
males, the levels of mRNA Insr in the liver and muscles
and mRNA Pik3cd in adipose tissue decreased with
age, and the level of MRNA Pik3cd in muscles increased
with age. In females, the levels of mMRNA Irs7 in muscle
and mRNA Pik3cd and Slc2a4 in adipose tissue decreas-
ed with age. Thus the molecular basis of sex differen-
ces and age-related changes in insulin sensitivity may
be a change in expressions of insulin signal transduc-
tion genes in the target tissues.

Key words: sex differences; glucose tolerance; insulin
sensitivity; mMRNA; Insr; Irs1/2; Pik3cd; Slc2a2/4; real-time
PCR, mouse C57BL/6J.



HacTosilee BpeMs B IaroreHese auadera BToporo THiia

BEJIYIIYIO POJIb OTBOJSIT PA3BUTUIO HHCYIMHOPE3UCTEHT-

noctu (Copps, White, 2012), orHako MeXaHU3M pa3BUTHS
MHCYJIMHOPE3UCTEHTHOCTH M3y4YeH HE0CTaTouHO. M3BecTHO,
YTO CYIIECTBYIOT ITOJIOBBIE PA3JIMUNs B PA3BUTUH METa0OIIIUe-
CKUX HapyLICHUH — y )KCeHIIIMH HEYYBCTBUTEIBHOCTh K HHCY-
JIMHY BCTpeyaeTcsi pexe, ueM y mysxunH (Tripathy et al., 2000).
Ha nabopaTopHBIX )KUBOTHBIX ITOKA3aHO, YTO CAMKH MBIIIEH
MEHee CKJIOHHBI K Pa3BUTHIO THIIEPHUHCYTMHEMHH U K CHIXKE-
HUIO TOJICpAaHTHOCTH K Iitoko3e (Pettersson et al., 2012; Sentil
Kumar et al., 2014), kpome TOTO, TIpH COZICP )KaHIH Ha JKUPHOH
JIMETe Y CAMOK MBIIIEH, B OTIIMYHE OT CAMIIOB, HE CHIKAETCS
YyBCTBUTEJILHOCTb K MHCYJIMHY B [I€YEHH, HE Pa3BUBACTCSI IO~
noxnas runepriikemus (Akoum etal., 2011) u He cHIKaeTcs
TOJIEPAHTHOCTSH K Tioko3e (Ganz et al., 2014). Paznnuns o
YyBCTBUTEIBHOCTH K MHCYIMHY MOTYT OBITh O0YCIIOBJICHBI
MOJIOBBIMU PA3JINYUSIMU B CHUHTE3€ M aKTMBHOCTH OCJIKOB
TPAHCyKINH CUTHAJIA MHCYJINHA. Tak, y MbIIIei oOHapyxKe-
HBI T10JIOBBIE pa3iuuus (y caMOK BbIIIE, YEM y CaMIIOB) IO
ypoBHIo 6enkoB perenrropa nHcynmrHa (INSR), cyOGcTpara pe-
nenrtopa uacynuaa (IRS1), hocdarnannmmuosnTon-3-kuHasel
(PI3K)) 1 Tpancnoprepa miroko3sl uerseproro tuna (GLUT4)
B CKEJIETHBIX MBIMIIAX W B XUpoBoil TkaHu (Macotela et
al., 2009; Shelley et al., 2009; Grove et al., 2010; Oh et al.,
2011), a Takxe MO YPOBHIO CTUMYJIHPOBAHHOTO MHCYTHHOM
thochoprmmposanms mporenHkrHa3sl B (AKT) B amumonmtax
(Macotela et al., 2009). Ha cerogHsmHuii IeH TPaAKTHYECKA
HET JIAHHBIX O TOM, Pa3JIMYatOTCs JIM CaMIIbl M CAMKH I10 3KC-
MIPECCHUU TEHOB, KOAMPYIOMINX OCIKH TPAHCAYKIUH CUTHAIA
nHcynuHa. [Toka3aHo, 9TO y MbIIIEH B aJUITONUTAX YPOBEHb
MPHK /nsry camiioB u camok He paznndaercs, yposeHb MPHK
Slc2a4 (ren, xomupyromuiit GLUT4) y camok BbIIe, 9eM y
camioB (Macotela et al., 2009).

W3BecTHO, 4TO MoOKa3areiyu YyBCTBUTEIBHOCTH K MHCY-
JMHY B MOCTIYOEPTaTHBII MEPHOl MEHSIOTCSI C BO3PACTOM.
¥ merueit C57BL/6J B nepuon ¢ 12 no 24 Henemnro y caMok
u ¢ 12 mo 36 Hexemo y caMIIOB TOJIEPAHTHOCTD K IVIIOKO3€ HE
MEHSETCS, HO CHIKAETCsl YPOBEHb IIIIOKO3bI B KPOBH TTOCIIE
rojonanus U mokazaresb HOMA-IR (homeostasis model as-
sessment insulin resistance) (Sairam et al., 2006; Hinder et
al., 2017). Amanormyano y camroB Kpbsic Wistar B mepuof ¢ 4
110 24 HeZeIIOo MOKA3aHOo I0CTOBEPHOE CHI)KECHHE TIOKa3aTelst
HOMA-IR, ypoBHSsI TPUIJIMLIEPHIOB B IEYE€HH, YPOBHEH IIT0-
KO3bI M MHCYJIMHA B KPOBH, IOBBIIICHNE TyBCTBUTEIBHOCTH
K MHCYJIMHY B TecTe TonepanTHoctH (Sakamuri et al., 2016).
[Tpu 3TOM CpaBHEHHE MOJIEKYJIIPHOTO MEXaHU3Ma Iepeiadn
CUTHaJIa MHCYJIMHA Y )KHBOTHBIX Pa3HBIX BO3PACTOB HE IPO-
BOJMIIH.

Lenbto ganHO# paboThl OBUIO MCCIIENOBATH MOJEKYIISIP-
HBIE CHTHAJIBHBIC ITyTH, ONPEIEIIAIOIINE TyBCTBUTEILHOCTD
K MHCYJIMHY, Y MBIIIEH pa3HOro nosa u Bo3pacta. [t atoro
MbI cpaBHUBaIH ypoBeHb MPHK reHoB, koaupyrommx 0eaxu
TPaHCAYKIUH HHCYIMHOBOTO CUTHAJIA, B IEYEHH, B MBIILICTHOMH
1 JKUPOBOM TKaHSAX y CaMOK M CaMIIOB MBIIICH B BO3pacTe
10 ueznenb (Mosnoabie) u 30 Henenb (B3pocibie). [lonydyeHHble
JTAaHHBIE TTO3BOJIAIOT MPEATNOI0KHUTH, YTO B OCHOBE TTOJIOBBIX
Ppas3INuui YyBCTBUTEILHOCTH K HHCYJIMHY, a TAKXKE MOBBIIIE-
HUSI C BO3PACTOM y CAMOK TOJIEPAHTHOCTH K TIIIOKO3€ JIS)KUT
AKTHBALMs TPAHCKPHUIIUU T€HOB, KOJUPYIOMHUX OCIKHU
TPaHCIYKIIMH HHCYJTMHOBOTO CUTHAIIA, B TIEYEHH — IIOCKOJIBKY
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y caMoOK ¢ Bo3pacToM mnoBslaercss yposeHb MPHK /rs2 B
nedeHw, 1 B Bo3pacte 30 vexens ypoBHu MPHK Irs2 u Pik3cd
(karanmutrueckoit cyobennuunbsl PI3K) B meyenn y camox
BBILIIE, YEM Y CAMIIOB.

MaTtepwuanbl n metogbl

7KuBorHble. DxcriepuMeHT MpoBo i Ha Mbimax CS7BL/6J.
JKMBOTHBIX pa3BoamIN U cofepskanu B BuBapuu MuacTHTyTa
nutonioruu u reHetukn CO PAH B ycnoBHsAX MOCTOSIHHOTO
cBeToBoro pexuma (12:12) u cBoOOIHOTO A0CTyMNa K BOJIE U
mutme (Aller Petfood, Poccus) mpu temmeparype 22+2 °C.
[Tpu pabote cobmronany 6MOATHIECKUE HOPMBI. JKUBOTHBIX
OTCaXXMBAJIM OT MaTepel B Bo3pacTe 4 Helelb M0 5 MbIIIeH
OIIHOTO TIOJIa B KJIETKY. YacTh KMBOTHBIX PacCakKUBaJU T10
OJHOMY B BO3pacTe 6 HesleNb, OCTaIbHBIX — B BO3pacTe 26 He-
nenb. Yepes 1Be Heledu WHIUBUIYAIBHOTO COJCPIKaHUs
4acTh JKUBOTHBIX TECTHPOBAIH B ITIFOKO30-TOJIEPAHTHOM Te-
cre (I'TT), apyrux — B uncynauno-tonepantHom tecre (MTT).
Uepes nBe Heaenu Mocie TeCTHPOBaHMS, COOTBETCTBEHHO B
Bo3pacte 10 u 30 Hexeb, JKUBOTHBIX IEKAIITHPOBATIH YTPOM
(09:00-10:00 1) B CBITOM COCTOSIHUM HMJIH ITOCIIE HOYHOTO TO-
nofanus (kopM youpanu HakanyHe BeuepoM B 18:00, octasisis
CBOOOHEII OCTYT K Boze). Pa3y 3CTpaIbHOTO IUKIIA Y CAMOK
He yuuThiBaId. KpoBb IS M3MEpEeHUs! YPOBHS MHCYIMHA,
IJTIOKO3BI, TPUIIIMIIEPHUIOB M XOJIECTEPUHA COOUPAIH B IPO-
ompku ¢ 5 mxa OJITA, nearpudyruposamu (4000 g, 20 muH)
Ha XONoxy, iasMy kpoBH xpaHuiau npu —70 °C. Y chITBIX
’KMBOTHBIX Opasin 00pasiibl TKaHEeH MedyeHu, adIOMUHAIb-
HoTO wupa u M (quadriceps femoris). OOpa3ipl TKaHEH
HEMEIJICHHO MTOMEIIANIN B JKUJIKUH a30T U XPaHWIN TaM JI0
BhIieneHus oobueit PHK.

Bo110 chopmMupoBaHO YETHIPE IKCTIEPUMEHTAIBHBIC TPYTI-
el camku — 10 Henmenb, camubl — 10 Henenb, camku — 30 He-
nenb, caMmibl — 30 Henmenb. Becero ncmonp3oBaHo 25 caMok
u 24 camma B Bo3pacte 10 Hexenp, 25 camok u 29 camIioB B
Bozpacte 30 Henenb.

J171s1 )KUBOTHBIX BCEX IKCIIEPUMEHTAIBHBIX TPYIIIT OTIpeie-
JISUTH CITEYFOLIME TIOKA3aTeNN: BEC Tella, MH/IEKC BECa IEYCHU
n knpoBoi TkaHU ([Bec Tkanum (T)/Bec Tema (T)]x 100 %),
KOHIIEHTPAIUH ITIIOKO3bl, HHCYJINHA, TPUIIMLEPUIOB U XO-
JIECTEpUHA B II1a3Me KPOBH B CHITOM U TOJIOTHOM COCTOSIHHH,
ypoBeHb Itoko3s! B kpoBH B xoae ['TT u UTT, yposens MPHK
Insr, Irs2, Pik3cd, Slc2a2 (He 3aBUCSIIHIA OT UHCYJIMHA TPAHC-
opTep BTOPOTO TUMA) B redeHu, ypoeab MPHK Insr, Irsi,
Pik3cd, Slc2a4 B MpIIIIEYHON U KUPOBOW TKAHSIX.

I110K030-TO/ICPAHTHBIA U HHCYJIHHO-TOJICPAHTHBIN
TecThbl. TecTupoBaHNE JKUBOTHBIX IPOBOAWIIN HATOIIAK: BOLY
OCTaBIISUIM B CBOOOTHOM JjiocTyrie, nity youpanu B 09:00,
TectupoBaHue HaunHainu B 14:00. [roko3y BBOAMIM TIEp-
opaJtbHO B 703¢ 2 1/KT. IHCYnuH (poTadaH — CHHTETHIE CKUH
anasior nHcynuaa, Hoso Hopnuck A/C, lanust) BBOAMIN
BHyTpuOptomuuHo B no3e 0.5 Ex/kr. Konnenrpauuio rio-
KO3bI B KPOBH M3 XBOCTOBOI BEHBI ONPEEIISIIN 10 BBEICHUS
TITIOKO3BI MU TIpoTadana, a Takxke uepes 15, 30, 60 n 120 mun
nocne BBeaeHus. OmnpeneneHne KOHIEHTPAIUH TITIOKO3bI B
KPOBH B XOJI€ ITTFOKO30-TOJIEPAHTHOTO 1 MHCYITMHO-TOJICPAHT-
HOTO T€CTOB POBOJIHIIM ¢ TOMOMIBIO ImokomeTpa OneTouch
Select (LifeScan; Johnson and Johnson, CIIIA).

DU3NOIOTNUECKUI HHIEKC PE3UCTEHTHOCTH K MHCYIUHY
(HOMA-IR) ompenensiiii y *HMBOTHBIX MOCJIE HOYHOTO TO-

Test systems and biotests



[onoBble pasnnumna MoneKynAPHbIX MEXaHN3MOB YyBCTBUTENbHOCTMN
K MHCYSIMHY Y MOMOAbIX 11 B3POCbIxX Mbiein C57BL/6J

JIOIAaHWS M PACCUNTHIBAIIH 110 (hopMyrie [ YpOBEHb IITIOKO3EI B
KpOBH (MMOJIB/IT) X YpOBEHb HHCYJIMHA B KPOBH (HI/Mi)]/22.5.
YBenuueHne JaHHOTO MOKAa3aTelis 03Ha4aeT CHIDKCHUE UyB-
CTBHUTEILHOCTH K HHCYJIHHY.

Peakuust ooparnoii panckpunuuu u ITIP B peansHom
Bpemenu. Cymmapnyto PHK Beiemnsiin, HCHonb3yst peareHT
ExtraRNA (EBporen JIa6, Mocksa, Poccust) B cooTBeTCTBUH
¢ uHcrpykuueil npoussoaurens. | mxr PHK cmemuBanu ¢
2.5 mka nipaiimepa oligo-dT (Esporen JIa6, Mocksa, Poccus,
KOHEYHasi KOHIIEHTpAIus Tpaiimepa coctaBuia 2 MKM) u
nenarypuposaiu rpu 70 °C B TeueHUE 2 MUH Ha aMILTH(UKA-
tope «BUC» (Poccus), 3atem mobapmsumm 5 MK (5x) Oydepa
(«Cnb2u3um», HoBocubupcek, Poccns), 2.5 mxm dNTP (5 MM
o kaxuaomy, «Memuren», HoBocubupck, Poccust) n 0.5 Mk
(100 ex) M-MuLV («Cu63u3um», HoBocubupck, Poccus).
[Momyuennyio cmeck uHKyOHpoBany npu 42 °C B TeucHHE
60 mun. CuntesupoBannyto kK IHK xpanumu npu —20 °C.

OtHocutensHoe konmuecTBo MPHK reHoB ompenensian
C;-meronom. TP B peansHOM BpEMEHH MPOBOIUIIH, HC-
none3yst VIIA7 (Applied Biosystems, Foster City, CA, CILIA).
Bce peakuuy OblIM BBINOIHEHBI C UCIIOIb30BAaHUEM pPEaK-
uMoHHOM cmecu ans nposenenus [ILIP-PB B mpucyrcTBumn
pedepencuoro kpacutenss ROX («Cunton», Mocksa) B
96-nynounsix miamkax (MicroAMP, Applied Biosystems)
COIVIACHO MHCTPYKIINH PON3BOAMTENS. B KauecTBe mpaiime-
POB ¥ 30HJIOB UCIIOIH30BaIM KOMMepueckue Habopsl TagMan
Gene Expression Assays (Applied Biosystems, CILIA) nst
MbILIEN: peuentop uHcyiauHa — Insr, MmO1211875 ml;
CyOCTpaT MHCYJIMHOBOTO PEIENTOpa MepBoro tuna — Irsi,
Mm01278327 ml; cyGcTpaTr HHCYIMHOBOTO PEIIETITOPA BTO-
poro tuna — Irs2, Mm03038438 ml; karanutndeckas cyOb-
enuHMLIA AeibTa pochaTnanInHO3NTON-3-KuHa3bl — Pik3cd,
Mm00435674 ml; TparcopTep TITFOKO3BI Y4ETBEPTOTO THITA —
Slc2a4, MmO01245502_m1; TpaHCcmopTep TITIOKO3BI BTOPOTO
tuna — Slc2a2, Mm00446229 ml. B kadecTBe BHYTPEHHETO
koHTpoust ucnonb3oBanu 18srRNA Endogenous Control B
JKUPOBOH TKaHU, TeH OeTa-aktuHa Actb (MmO006007938 sl)
B [IEYCHU U TeH IIHLepanbaerua-3-gpocdar neruaporeHassl
Gapdh (Mm99999915 gl) B mpmmiax. K 1 mxn xIHK no-
6aBmsmn 1 mxn TagMan Gene Expression Assays, 8§ MK
peaxnuonHoit cmecu, 1 mxn MgClL, (25 MM) u 9 MK Boabl
(mQ). Real-time IIIIP mpoBoaniu Mo CTaHAAPTHOMY IIPO-
toxomy (Applied Biosystems): 50 °C 2 mus, 95 °C 10 mus;
45 nuknoB — 95 °C 15 ¢, 60 °C 1 muH.

OmnpeneneHue OHOXMMHMYECKHX MOKa3aTesell KpPOBH.
KonuenTpanuro nucymHa B 11a3Me KpoBu orpenensuim MDA -
METOJIOM C TOMOIIBI0 KOMMepueckoro Habopa Rat/Mouse
Insulin ELISA Kit (Millipore, CIIIA) cortacHO HHCTPYKLIUH
nponsBoauTestsi. YyBeTBUTENEHOCTH MeToAa 0.2 HI/MII, BHY-
TPH- U MEKTpyMIoBbie ko3¢ duunents! Bapuanuu 0.92-8.35
1 6.03—17.9 % cooTBETCTBEHHO.

KoHnenTpamnmm rioko3bl, TPUIIALEPHIOB U XOIECTEPHHA
B IIa3M€ KPOBH OTNPEACISIN (PepPMEHTATHBHO-KOJIOPUMETPH-
YECKUM METOJIOM C HCIOJIb30BaHNEM KOMMEPUECKUX HA0OpOB
FluitestGLU, FluitestTG u FluitestHol (Analyticon, I'epma-
HHST) COOTBETCTBEHHO, COIVIACHO MHCTPYKIUU POU3BOANUTEISL.
YyscrBurenpHOCcTh MeToga FluitestGLU — 0.08 mmois/i,
BHYTpPHU- U MEXTPYNTOBbIe Kod(dunmentsr Bapuanuu 0.45—
0.67 u 1.46—1.88 % COOTBETCTBEHHO, YyBCTBUTEILHOCTh
metona FluitestTG — 0.05 MMOb/1, BHyTpH- H MEKIPYII-
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noBble kKo duipents! Bapuanuu 0.70-1.19 u 1.14-1.62 %
COOTBETCTBEHHO, UyBCTBUTENBbHOCTh MeTona FluitestTG —
0.05 MMOIIB/I, BHYTPH- ¥ MEXKTPYNIOBbIE KOI(PHUINCHTEI
Bapuaruu 0.55-1.32 u 1.06-1.38 % cooTBETCTBEHHO.

CraTucTHyeckasi 00padoTka pe3yJbTaTOB. 3HAUCHUS
nmpeacTaBicHbl B Buae: cpenHee £ SEM. Pesymbrarer 00-
pabarbiBasIn ABYX(AKTOPHBIM TUCIIEPCHOHHBIM aHaJIH30M
(ANOVA) (daxTop «mom» (caMka u camerr) U paKTop «BO3-
pact» (10 Hemens 1 30 HENEIB)), AITOCTECPUOPHBIC CPABHCHHUS
BBIOOPOYHBIX CPETHUX ITPOBOMIIM C TOMOIIIBIO TecTa JlyHKaH
(post-hoc Duncan’s test).

Pesynbratbl
Merta6ojnyeckne NoKa3are/u y JKUBOTHBIX Pa3HOIO0 1MoJ1a.
JlcTIepCHOHHBIN aHalln3 BBISBHJI JOCTOBEPHOE BIUSHUE
(baxropa «moym» Ha Bec Tena (p < 0.001), ypoBeHb HHCY/IMHA B
KpoBH B cbIToM coctossHIH (p < 0.001), ypoBeHb XonecTepuHa
B KPOBHU B CHITOM COCTOSIHUHM M Tociie ronozpanus (p < 0.05
1 p <0.01 cOOTBETCTBEHHO) U Ha TOJEPAHTHOCTH K IIFOKO3€
(p <0.01) (puc. 1-3). ITonoBsIe pa3nu4ans ObUTH B OONBIICH
CTETICHN BBIPAXXEHBI Y B3POCIHBIX KUBOTHBIX: Y MOJIOJBIX
CaMOK YPOBEHb MHCYJIMHA B CHITOM COCTOSIHUM OB HHUXKE,
a yposesb TpurnuiiepunoB (TT') mocie romonanus — BBIIIE,
yeM y camuoB (p < 0.01, post-hoc Duncan’s test, B o6onx
Clly4asix), B CBITOM COCTOSIHMM YpoBeHb TI' ObUI MOBBIILIEH
B 2.6 pa3a, OTHAKO Pa3IH4IHUs HE TOCTUTAIN CTAaTHCTHYECKON
3HAYMMOCTH; Y B3POCIBIX CAMOK YPOBHH MHCYJIHMHA U XOJIe-
CTEpPHUHA B CBITOM COCTOsIHMM, a Takxke TI' u xosecrepuna
nocye roonanust osuH HIDKe (p < 0.01, p <0.001, p <0.05
u p < 0.01 coorBercTBeHHO, post-hoc Duncan’s test), Torma
KaK TOJIEPAHTHOCTh K IVIIOKO3€ Oblja BBIIIE, YEM y CaMIIOB
(p <0.01, post-hoc Duncan’s test).

Meta0osm4yeckne MOKa3aTesid y *KHBOTHBIX Pa3HOIO
BO3pacra. /[ucnepcuoHHbII aHalIu3 BbIABUII JOCTOBEPHOE
BIMAHUE (paKTOpa «Bo3pacT» Ha Bec Tena (p < 0.001), meuenu
(p<0.01), ypoBens mmroxo3s! ¥ TI' B KpoBH 1ocCIIe rorojanus
(p<0.001 1 p <0.05 COOTBETCTBEHHO), a TAKXKE HA TOJIEPAHT-
HOCTB K mTioko3e (p < 0.05): Bec Tena 1 OTHOCUTETIHHEIHN Bec
MIEYCHU YBEJINYMBAIIUCH C BO3PACTOM; YPOBEHb INIIOKO3HI B
KPOBH ITOCJIE TOJIOAAHUS C BO3PACTOM CHIDKAJICS;, TOJICPAHT-
HOCTB K TUTIOKO3€ TOBBIIIanach (puc. 3 u 4). CteneHs u3me-
HEHUsI TOKa3aTelIei 3aBrcea OT oJia: yBeJIMIEHHE Beca Tela
ObLT0 O0JICE BRIPAKEHO y caMIIoB (8 % camku u 15 % camiipl),
YPOBEHb TIIIOKO3bI B KPOBU TOCJE TOJNIOAAHUS CHIDKAJICS y
camok Ha 32 %, a 'y camioB — Ha 26 % (p < 0.01 u p <0.05
COOTBETCTBEHHO, post-hoc Duncan’s test), OTHOCHTENIBHBIH
BEC MEYECHH U TOJICPAHTHOCTb K ITTIOKO3€ C BO3PACTOM JOCTO-
BEPHO YBEIMYMBAIUCH TOJIBKO y caMok (p < 0.01 B obomx
ciy4asix, post-hoc Duncan’s test). Kpome Toro, yposens TT'
B KPOBH Y JKHBOTHBIX TIOCJE TOJOAAHUS yBEIUUYHUBAJICS C
BO3pacToM Toubko y camioB (ANOVA, B3aumopeiicTeue
(hakTopoB «moi» X «Bo3pact», p < 0.01) (cm. puc. 2 u 3),
TOT/Ia KaK y CaMOK HaOII0Aanach TEHACHINS K CHUKEHHIO C
Bo3pactoM nokasarensi HOMA-IR na 41 % (p = 0.08, post-
hoc Duncan’s test).

Bausinue ¢pakropa «aoJ» Ha ypoBenb MPHK ucciieno-
BaHHBIX I'eHOB 3aBHCEJI0 OT BO3pacTa M BUJ1a HCCIIEIOBAHHOM
TKaHHu (puc. 5). B neuenn nokazaHo BiusiHUE (HaKTOPA IO
Ha ypoBar MPHK 7rs2 u Pik3cd (p < 0.01 B 06oux ciaydasx),
onnako yposenb MPHK Pik3cd y camok ObL1 BbIIIe, 4eM y
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Duncan’s test).

caMII0B, He3aBUCHUMO OT Bo3pacTa (p <0.01 B 00oux ciayyasx,
post-hoc Duncan’s test), Torma xak yposeas MPHK /72 6pu1
JIOCTOBEPHO BBIIIIEC, YEM y CAMIIOB, TOJIBKO Y B3POCIIBIX CAMOK
(p<0.001, post-hoc Duncan’s test). Kpome Toro, y B3pocibix
camok ypoBerab MPHK /nsr B meuenu 011 B 1.7 pasa BeIme,
YeM y CaMIIOB, HO Pa3iIN4Ms HEe JOCTHTAN CTaTUCTUYECKOM
3HAYUMOCTHU.

B MbIII€uHO# TKaHM [TOKA3aHO BIUSIHUE (PaKkTOpa «Iom» Ha
yposuu MPHK Pik3cd n Slc2a4 (p <0.01 B oOounx ciryyasix) —
y camok ypoBHu MPHK Obutn HuKe, 4eM y caMmIioB, IpuiemM
TIOJIOBBIE PA3JINYNUS Y B3POCIIBIX )KUBOTHBIX OBIIH BHIPAKCHEI
cymecTtBeHHO cuibHee (p < 0.01 B obonx ciryyasx, post-hoc
Duncan’s test). Kpome Toro, B MpIlIeyHON TKaHU B BO3pacTe
10 HEZIETH ¥ CaMOK OBIJI ITOBBIIIEH, ITO CPABHEHMIO C CAMIIAMH,
yposenb MPHK /rs1 (p < 0.05, B3anmoneiicTBue GpakTopos;
p <0.01, post-hoc Duncan’s test).

B xupoBo#l TKaHM MOKa3aHO BIUSHUE (pakTOpa «IIOI»
(p <0.01) u B3anmozeiicTBUS (HAKTOPOB «ITOI» U «BO3PACT

TecT-cucTembl M GuomncnbiTaHUA

(p <0.05) na ypoens MPHK Insr, a uMEHHO: TOJIBKO B BO3-
pacre 30 Henens ypoBenb MPHK /nsry camMox ObIT HIDKE, 4eM
y cam1ioB (p <0.01, post-hoc Duncan’s test). [Tokazano Taxxe
BIIMSIHME B3aMMOJICHCTBUS (DAaKTOPOB IO M «BO3PACT»
Ha ypoBau MPHK [rsi, Pik3cd n Slc2a4 B »xupoBoOii TKaHU
(p<0.05,p<0.05up<0.01 cOOTBETCTBEHHO), @ UMEHHO: y
MOJOJIbIX caMoK ypoBHU MPHK 3THX reHOB ObLIN TOBBIIIEHEI
TI0 CpaBHEHMIO ¢ camriaMu (ocodenHo Irs] u Slc2a4—p <0.01
n p <0.05 coorBeTcTBeHHO, post-hoc Duncan’s test), Torma kak
y B3pOCIIBIX CaMOK CHIKeHbI (0cobenHo Pik3cd — p < 0.05,
post-hoc Duncan’s test).

Hzmenenne ypouss MPHK ncciieoBanHbIX reHoB ¢
Bo3pacToM. Biusinue akropa «Bozpact» Ha ypoBenb MPHK
HCCJIEZIOBAHHBIX TEHOB CYIIECTBEHHO 3aBUCEIIO OT I10JIa K-
BOTHOTO ¥ BU/Ia MCCIIEIOBAHHON TKaHH (CM. puc. 5). B meuenun
MOKa3aHo BiMsiHUE (akTopa «Bo3pacT» Ha ypoBHH MPHK
Insru Irs2 (p <0.05 B 06oux ciaydasx). Y caMOK B OOJbIIEH
CTEIEHH BBIPAXKECHO CTUMYJIHPYIOIIEE BIHSIHIE (haKTopa «BO3-
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pact» Ha ypoBenb MPHK B neyenu, y camiioB — HHruoupy-
fomee, a UMeHHO: ypoBeHb MPHK Insr cHmkamncs, ocobeHHO
y camnoB (p < 0.05, post-hoc Duncan’s test), Torna xak
ypoBenb MPHK /752 yBenuumnBacs B He4eHU TOIBKO Y CAMOK
(p <0.01, post-hoc Duncan’s test; B3anmoneicTBue (paxro-
pos, p =0.07).

B Mbl1IeYHOM TKaHU [TOKa3aHO BIUSIHUE (haKTopa «BO3pacT»
Ha ypoBau MPHK Insr u Pik3cd (p < 0.001 u p <0.01 coot-
BETCTBCHHO) W BIIMSHHUE B3aUMOJICHCTBHS (haKTOPOB «IIOJD)
u «Bo3pact» Ha ypoBeHb MPHK Irs/ (p < 0.05). Y camox
npeobragaeT MHrHONpYIOIIee BIUSHUE (aKTopa «BO3PACT»
Ha ypoeHb MPHK B MbImmax, y camuo (akTop «Bo3pact
OKa3bIBA€T KaK MHTHOUMpYIOIIee, TaK U CTUMYJIUpYIOLIee
BO3/€EiicTBUE, a UMEHHO: ypoBeHb MPHK /nsr cHukancs c
BO3pPacTOM B PAaBHOM CTENeHN y caMoK 1 cam1oB (p < 0.01 u
»<0.001 coorBercTBeHHO, post-hoc Duncan’s test); ypoBeHb
MPHK /r:s ] B MBITIIIIax CHIKAJICS C BO3PACTOM TOJBKO Y CAMOK
(p < 0.05, post-hoc Duncan’s test); yposenr MPHK Pik3cd
JIOCTOBEPHO YBETUYMBAJICS C BO3pacToM y camIioB (p <0.01,
post-hoc Duncan’s test).

B >kupoBOil TKaHM MOKA3aHO BIMSHUE B3aMMOJICHCTBUS
(dhakropoB Ha ypoBeHb MPHK Bcex ucciieioBaHHBIX T€HOB
(Insr, Irsl, Pik3cd — p < 0.05; Slc2a4 — p < 0.01). ®axrop
«BO3PACT» OKa3bIBAJl MHTHOMpYIOIIEe BIMSHNUE HA YPOBEHb
MPHK uccnenoBaHHbBIX TEHOB Y CaMOK ¥ CTUMYJIUPYIOIIEE — Y
CaMLIOB, @ UMEHHO: Y caMOK ypoBeHb MPHK cHukancs, oco-
6enno Pik3cd n Slc2a4 (p < 0.05 B 06oux ciryqasx, post-hoc
Duncan’s test), y camiioB — noBblimajics, ocodenHo Pik3cd
(p <0.05, post-hoc Duncan’s test).

O6cyxpeHue

CornacHo MoMy4YeHHBIM JaHHBIM, MOJIOABIE CAMKU U CAMIIBI,
TIOMHMMO Beca Tella, Pa3IMYalIiCch 10 YPOBHSAM HHCYanHa 1 TT'
B KPOBH. YPOBEHb MHCYJIHMHA Y MOJIOJIBIX CBHITBIX CAMOK OBLI
HIKE, UM y CaMIIOB, YTO XOPOIIO COTTIaCyeTCs C MOBBIIICH-
ubiMu yposasimu MPHK Pik3cd B neuenwy, Irs ] B Mblmmax, Irs 1
u Slc2a4 B )XUPOBOIl TKAHU CBHITHIX CAMOK 10 CPAaBHEHHIO C
camiami. MIcxozst 13 Toro, 4T0o CHI)KEHUE/TIOBBIIIICHHIE YPOBHS
MPHK reHoB 6e1KOB TpaHCAyKIIMU CUTHAJIA HHCYJIMHA MOXKET
OBITH MOJICKYJSIPHOW OCHOBOW COOTBETCTBCHHO CHUKCHUS/
MOBBIIICHUS] YyBCTBUTEIBHOCTH TKAHU K MHCYIHHY, MOXKHO
MPEATOJIOKUT, YTO Y MOJIOJBIX CAMOK B CBITOM COCTOSIHUU
qyBCTBHUTENBHOCTb K HHCYJIHHY BCEX UCCIEJOBAaHHBIX TKaHEH
BBIIIE, YeM Y caMIoB. COOTBETCTBEHHO, YPOBEHb MHCYIIHHA,
KOTOPBIN HEOOXOTMM CaMKaM JIIsI TOICP KaHHS DY TIINKEMUHT
B CBITOM COCTOSIHMM, HUKE, UEM TAKOBOM y caMuUOB. Takum
00pa3oM, MOBBIIIEHHBIH [0 CPABHEHHIO C CAMIIAMHU YPOBEHb
9KCTIPECCUH I'€HOB OEJIKOB TPAHCIYKIUH CUTHAJIA HHCYIMHA
B MEYECHM, MBIIIIAX U KUPOBOI TKAHH Y MOJIOJBIX CaMOK
MOXET OBITh MOJIEKYJISIPHOW OCHOBOH MX OOJNBIIECH TyBCTBH-
TENBHOCTH K HHCYJIHHY B CBITOM COCTOSHUU. B TO ke Bpems
ypoBeHb TI' B KpOBHU MOCJIE HOYHOTO IOJIOJAHUS Y MOJIOABIX
CaMOK 0BT HE3HAUUTENBHO, HO JIOCTOBEPHO BBIIIIE 10 CPaBHE-
HUIO C CaMIaMH, KpOMe TOTro, y caMoK nouts Ha 30 % Obutn
MOBBIIIEHBl YPOBEHb MHCYNIMHA W moka3zarenb HOMA-IR
(p = 0.08, post-hoc Duncan’s test). B coBokynmHOCTH 3TH
JIaHHBIE CBUJICTEJILCTBYET O CHHKEHHON UyBCTBUTEIIBHOCTH K
MHCYNIMHY Ha (oHe rosnoza. J{ist BbIICHEHHS MOJIEKYJISIPHOTO
MEXaHU3Ma MTOHMKEHHOW YyBCTBUTEILHOCTH K HHCYINHY Y
MOJIOJIBIX CAMOK ITPH TOJIOJJaHUH, TIO-BUANMOMY, HEOOXOTMO
838
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HCCIIeI0BaTh BIMSHHUE IOJIOAHUS HAa YPOBEHb 3KCIIPECCUU
TEHOB OE€JIKOB TPAHCAYKIIMH CUTHAJIa HHCYJINHA.

[ToydeHHbIe JaHHBIE O TTOJIOBBIX PA3INYNSAX CUTHAIBHBIX
MyTei, ONpeNeNsonMX YyBCTBUTEILHOCTh K WHCYJIHHY, B
IIEJIOM XOPOIIO CONIACYIOTCS C JAHHBIMHU, UMEIOIIMMUCS B
mureparype. OCOOEHHOCTH, CBSI3aHHBIE C TIOJIOM, IO YPOBHIO
oenkoB INSR, IRS2 u PI3K u ux aKTHBHOCTH, a Tak»e IO
ypoBHI0O MPHK cOOTBETCTBYIOIINX T€HOB B IIEYEHU Y MOJIO-
JIBIX MBIIIEH He n3ydanu. OCOOEHHOCTH, CBSI3aHHBIE C ITOJIOM,
o yposHto MPHK reHoB TpaHCIyKIuK cUrHajIa MHCYJIMHA B
MBIIIEYHON TKaHHU y MOJIO/IBIX KHMBOTHBIX TOXKE HE M3ydalln,
OJIHAKO ITOKa3aHo, 4TO B Bo3pacTe 15 Hezenb ypoBeHb Oenka
INSR B mbImmax y camok u camioB Mbimeid C57BL/6J He
paznudaercs, Toraa kak yposau 6enkos IRS1, PI3K n GLUT4
y caMoK BhIIIe, ueM y camiioB (Shelley et al., 2009; Oh et al.,
2011). B xwupoBoii Tkanu y camok Mbimieid C57BL/6 B Bo3-
pacrte 15 menens noseimens! ypoBuu MPHK Irs! u Slc2a4
(Grove et al., 2010), a Takxe 6enxa GLUT4, o cpaBHeHUIO
¢ camiamu (Macotela et al., 2009). OTu naHHBIC CBUICTEIb-
CTBYIOT O OOJIBIIIEH YyBCTBUTEIBHOCTH K HHCYINHY B KHPO-
BOW M MBIIIICYHON TKAHSAX y MOJIOJIBIX CAMOK MO CPAaBHEHHIO
C caMIlaMH, YTO COBMAJaeT ¢ HALIMMHU pe3yasratamu. IIpu
9TOM, KaK ¥ B HaIlIeM 3KCIIepUMEHTe, y MOJIOABIX (13 Hemens)
caMoK # cam1ioB Mbimiei C57/BL6 TonepaHTHOCTE K TITIOKO3¢
n uHCcyauHy He paziauyaercs (Dakin et al., 2015).

Y B3pOCIHBIX )KUBOTHBIX IMOJOBBIE PA3IMYHs IO TOKa3a-
TEJISIM YyBCTBUTEIBHOCTH K MHCYJHHY, COITIACHO HAIlUM
JIAHHBIM, YCHJINBAJIMCh. B CHITOM COCTOSIHUM y CaMOK I10 CpaB-
HEHUIO C CaMI[aMH OBbUIN CHIKEHBI YPOBHHU B KPOBU HHCYJINHA
U XoJIecTepHrHa. bonblnas 4yBCTBUTEIBHOCTD K HHCYIHHY Y
CBITBIX CAMOK OblJIa aCCOLMMPOBAHA C ITOBBIILICHHBIMHU YPOB-
assvmu MPHK 7rs2 u Pik3cd B medyenu, Tora Kak B MBIIIEYHOR
TKaHU CaMOK ITI0 CPaBHEHHUIO C caMIlaMH OBLIN CHHKCHBI
ypoBuu MPHK Pik3cd n Sic2a4, a B »upoBoi — ypOBHHU
MPHK Insr u Pik3cd. Ilonobie paznuuus mo yposaio MPHK
MOTYT CITY>KUTb MOJICKYJIIPHOM OCHOBOI ITOJIOBBIX pa3ininii
YyBCTBUTEJIBHOCTH K MHCYJIHY: OOJIbIICH YyBCTBUTEILHOCTH
MEYECHU ¥ MEHbIIECH — MBIIII] ¥ )KUPOBOH TKAHU Y B3POCIBIX
CBITBIX CAMOK IO CPAaBHEHHIO C CaMIIaMH. Y B3POCIBIX CAMOK
ypoBuu TI" 1 XonecTeprHa B KpOBU IIOCJI€ HOYHOTO I'OJIO/IaHUS
ObUTM HMKE, a TOJCPAHTHOCTh K INIIOKO3€ HATOIIAK BBIIIE,
4yeM y caMIioB. [10CKOJIBKY 4yBCTBUTEILHOCTD K MHCYJIHHY B
MIEYCHU UTPAET OINPEICISIIOUIYIO POJIb B UyBCTBUTEIBHOCTH
K MHCYJIUHY IIEJIOTO OPTaHMW3Ma, MOXKHO MPEINOIOKHTD,
YTO y B3POCIJBIX CAMOK YYBCTBUTEIHHOCTb K MHCYJIHHY B
MIEYCHU IOBBIILIEHA [I0 CPABHEHHIO C CaMILIaMH KaK B ChITOM,
TaK U B TOJIOZIHOM COCTOSIHUH. B TO ke BpeMsl TOHMKEHHAs!
YYBCTBHUTEIILHOCTD JKUPOBOM M MBIIICYHON TKaHU Y CaMOK,
BO3MOXXHO, O0OBsICHSIET (PAKT OTCYTCTBUSI MOJIOBBIX Pa3Inuunii
10 YPOBHIO ITFOKO3bI B KPOBH Y B3POCIIBIX CHITHIX ’KHBOTHBIX.
CornacHo JaHHBIM JIUTEPATyPHhl, BIUSHHUE T0JIa )XUBOTHOTO
Ha MOJIEKYJISIDHBIA MEXaHHM3M IE€pe/laull CUrHajla MHCYJINHA
y B3pOCHBIX KHMBOTHBIX MeHee u3ydeHo. [loka3aHo, 4To B
Bo3pacrte 24 Henesb B Te4eHH y caMok Mereir C57BL/6J
noseiieH yposenb MPHK /nsr, a yposens MPHK Jrs1/2 ne
pasmugaercs (Spruss et al., 2012). B HacTosIiee Bpems Hen3-
BECTHO, KaK I10J1 )KHBOTHOTO BIIMSICT Ha ypoBeHb OekoB INSR,
IRS2 u PI3K 1 ux akTUBHOCTH B IEUEHU Y B3POCIBIX MBIIIEH.

BospacTHble H3MEHEHUS TyBCTBUTEIBHOCTH K MHCYJINHY
3aBHCEIIH OT T10JIa )KUBOTHOTO: Y CAMOK YyBCTBHUTEIILHOCTB K
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[onoBble pasnnumna MoneKynAPHbIX MEXaHN3MOB YyBCTBUTENbHOCTMN
K MHCYSIMHY Y MOMOAbIX 11 B3POCbIxX Mbiein C57BL/6J

MHCYJIMHY B II€JIOM MOBBIIIATIACk, YTO TIOATBEPKAACTCS CHHU-
JKEHUEM yPOBHSI INIFOKO3bI B KPOBH [TOCJIE TOJIOAAHHS U TIOBBI-
IIEHHEM TOJIEPAHTHOCTH K IVIFOKO3€; Y CaMIIOB — CHH)KAJIaCh,
0 YeM CBUETEILCTBYET MOBBIIICHUE YPOBHS XOIECTEPHHA B
KPOBH y CHITHIX U ypoBHS TI' B KPOBH Y TOJIOJHBIX KHUBOT-
HbIX. CHI)KEHHE YyBCTBUTEIBHOCTU K HHCYJIMHY y CaAMIIOB C
BO3PAcTOM HE COMPOBOXK/IAIOCH Pa3BUTHEM THIIEPTITHKEMHUH:
YPOBEHB IITIOKO3bI B KPOBH Y CHITHIX )KUBOTHBIX HE OTJIMYAJICS
OT TaKOBOT'O y MOJIOZIBIX, a IIOCJIE TOJIOAAHUS ObUI HIDKE, YeM Y
MOJIOJIBIX, KK U y CAMOK. DTH BO3pacTHBIC M3MEHEHUS ObLTH
aCCOIIMMPOBAHbl y caMOK ¢ MoBblmeHueM ypoBHs MPHK
Irs2 B meyenn u co cHwkeHueM ypoBHeit MPHK Insr u Irsi
B Meimax u ypoBHeir MPHK Pik3cd n Slc2a4 B xxupoBoit
TKaHHU. Y CaMIOB BO3pAacTHBIC M3MEHEHHS 4yBCTBUTEIBHO-
CTU K MHCYJIUHY OBIIM aCCOLMHPOBAHBI CO CHUKECHHEM
ypoBHsa MPHK /nsr B meuenu n MbllIeyHOM TKaHU, TOTA KaK
ypoBenb MPHK Pik3cd B mbimmax n yposan MPHK Bcex
HCCJIEZIOBAHHBIX T€HOB B )KUPOBOI TKAHU MOBBIIIAINCE. DTH
M3MEHEHHSI MOTYT CITY’KHTh MOJICKYJISIPHONH OCHOBOI! TTOBBI-
IICHHS YyBCTBUTEIILHOCTH K MHCYJIMHY B TIEYCHU U CHIKCHUSI
YYBCTBUTEIBHOCTh K MHCYIMHY B MBIIIEYHON M KHUPOBOKH
TKaHSX C BO3PAcTOM Y CaMOK, a TaK)Ke CHUKEHHS YyBCTBH-
TEJILHOCTH K MHCYJHMHY B ITEUSHU W MBIIIIAX ¥ MOBBIIICHUS
YyBCTBUTEILHOCTU K MHCYIHMHY B )KHPOBOH TKaHU C BO3pac-
TOM y cam1oB. ClielyeT 3aMeTUTh, YTO CHI)KEHHE C BO3PACTOM
ypoBHst MPHK /nsr B MbINIIax y camiioB, BO3MOXKHO, ObLIO
KOMIeHCcHpoBaHO nosbimeHueM ypoBHs MPHK Pik3cd. Tlo-
BUIMMOMY, YyBCTBUTEIILHOCTD K MHCYJIMHY B ITIEUYCHU B 000MX
Clly4asix IMEET pellaloliee BIUsHUE Ha YyBCTBUTEILHOCTD K
MHCYJIMHY OPraHNU3Ma B 1IeJIOM. Y CaMOK YyBCTBHTEJIBLHOCTD
MEYCHU K MHCYJIMHY C BO3PACTOM YBEJINYNBACTCS, COOTBET-
CTBEHHO TOBBIIIAETCS YYBCTBUTEIBHOCTH B LIEJIOM, TOTJA
KaK CHIDKEHUE UyBCTBUTEIBHOCTH K HHCYJIMHY B MBIILICYHOM
1 )KMPOBOH TKAHSX, BO3MOXHO, ITPEISTCTBYET CHIKECHHIO C
BO3PAcTOM YPOBHS TJIIOKO3bI B KPOBH Y CBITBIX KUBOTHBIX.
V¥ camuoB, Ha000pOT, UyBCTBUTEILHOCTD IIEYEHH C BO3pac-
TOM CHIYKAETCSI, COOTBETCTBEHHO CHIKAETCSI TyBCTBUTEIb-
HOCTb B II€JIOM, OJTHAKO TOJIEPAHTHOCTbH K TIIIOKO3€ y CaMIIOB
C BO3PAacTOM HE MEHSAETCS, YTO MOXKET OBITH 00YyCJIOBIEHO
KOMIIEHCATOPHBIM MOBBIIIEHHNEM TyBCTBUTEIBHOCTH K HHCY-
JIMHY )KMPOBOH M MBIIIIEYHON TKaHU. Kpome Toro, nameHnenne
YYBCTBUTEIBHOCTH K MHCYJIUHY B KHPOBOH M MBIIICYHON
TKaHSIX, BO3MOXHO, OINpEAEISIET ocnabieHne ¢ BO3pacToM
aHa0OJIMYECKOTO JEHCTBUSI TOPMOHA Y CAMOK U yCUJICHUE
TaKOBOTO Y CaMIIOB, YTO ITPOSIBIISIETCSI B OOJIBIIEM YBETHICHUN
BEca TeJIa M OTHOCUTEIBHOTO BECa )KUPOBOI TKAHH y CAMIIOB.

B nuteparype uMeroTCst JaHHbBIE O BIMSHUM BO3pacTa Ha
YYBCTBUTEILHOCTb K MHCYINHY y CTapbIX KUBOTHBIX U IO-
KuIbIX Jrroneit (Barzilai et al., 2012; Anisimov et al., 2015;
Markofski et al., 2015). B Gonee paHHEeM BO3pacTe 3aBUCH-
MOCTb YyBCTBUTEILHOCTH K MHCYJIHMHY OT BO3pacTa U3ydeHa
TOJIBKO Y caMOoK. [Toka3zano, yto B nepuon ¢ 12 no 24 nexnemnto
y camok mbiteidr C57BL/6J mocie HOYHOTO TOJIOJJAHUST CHU-
JKAeTCsl YPOBEHb TITFOKO3bI, CHIXKAETCS (HO HE JIOCTOBEPHO)
nokazareab HOMA-IR, Ttorga xak ypoBeHb MHCYJHHA, a
TaKKe TOJIEPaHTHOCTh K MHCYIHHY He MeHsttorcst (Radavelli-
Bagatinil et al., 2011), 4ro Xopo1I0 coracyercsi ¢ HalMMU
JTanHbpIMU. OCOOCHHOCTH MOJIEKYJIAPHOTO MEXaHH3Ma Iepe/ia-
Y1 CUTHAJIa HHCYJINHA, CBSI3aHHBIE C BO3PACTOM, COBEPIICHHO
HE U3Y4CHBI.
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Hcxonast n3 MOy4YeHHBIX JaHHBIX MOYKHO NPEINONI0KUTh,
YTO B OCHOBE IOJIOBBIX PA3ININI UyBCTBUTEILHOCTU K HHCY-
JIMHY B 1I€JIOM, a TaK)Ke MOBBIIICHUS ¢ BO3PACTOM TOJIEPAHT-
HOCTH K INIIOKO3€ Y CAMOK JIC)KUT aKTHBAIUS TPAHCKPUIILIUU
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CHUTHAaJIa B TICUCHH.
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