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CIIUCOK COKPAIIIEHU

KT — xupoBasi TKaHb

KO — kpyrmocyToutoe ocserenme
MT — wmacca Tena

Paboramu nHOCTpaHHBIX aBTOpOB [1] U Ce-
pHeil HAIIMX MPeJIBIIY X HCceoBanuii [2, 3|
OBLIO TIOKA3aHO, YTO JIMTEILHOE COJCPIKAHNE
9KCIIEPUMEHTAJIbHBIX YKUBOTHBIX B YCIOBUSIX
kpyriaocyrounoro ocserienusi (KO) Bbi3biBaer
JIECTPYKTUBHBIE U3MEHEHUsI B ITMHEATbHON JKe-
JIe3€e, COIPOBOKIAIONINECS POrPECCUPYIONIEit
yTpaToii 3rndu3apHoil TAPEHXUMbBI U, COOTBET-
CTBEHHO, CHUYKEHUEM OMOCHHTE3a W CEeKperun
BCEX OMOJIOTMYECKN AKTUBHBIX BEIIECTB WH-
JIOJIBHO# (B TOM YHC/Ie MEJIATOHUHA) U HEIITHI-
HOH TIPUPOBI, UTO ONPEIENISeTCs TEPMUHOM
«TUIIONUHEAN3M». [ MIIONUHeau3M — 3TO 0C-
HOBHasl IPUIMHA HAPYIIEHUS [UPKaJHbIX PUT-
MOB (DYHKIIMOHAJIbHBIX CHCTEM B OPraHU3Me
miekonmraonux [4]. K ero MHOrounc/ieHHbIM
[IOCJIEICTBUSIM OTHOCSITCSI KOMILJIEKC MeTabOJ -
YECKUX W OPraHHbIX HapyIIeHWUil, aHaJIorud-
HBIX T€M, KOTOPBIE XapaKTEPHBI JJIs CaXapHO-

ro guabera 2 THIA, B YACTHOCTU HADYIICHUS
JIMIAJHOTO OOMEHA, MPOSIBIISAIONINECs He TOJIb-
KO B U3MEHCHHUAX KOHIEHTpalIUU 1M COOTHOIIIE-
HUST MEXKJLy JIMIUIHBIMA (DPAKIUAMI KPOBH,
HO ¥ B U30BITOYHOM (hOPMUPOBAHUHI YKUPOBOIL
tkanu (2KT) [5,6] Biwiors 10 Takoro KoJmde-
CTBEHHO-00BLEMHOI'O YPOBHSI, KOTOPBIil Olpe/ie-
JIIETCST KAK OYKHPEHNE.

B cuity TOro, 94T0 KOHTHHIEHT JIHIY, CTPaJIa~
IONIUX OXKUPEHHUEM, BO BCEM MHUDE PACTET, & C
OKMPEHHUEM CBSI3aHO IOBBIIIEHUE CMEPTHOCTH
OT CEPAEYHO-COCYJIUCTON 11aTOJOIUU, UHBAJIU-
JIA3AIHS Yepe3 MOPasKeHUe OIIOPHO-[BUTATE b
HOI'O aIliapaTa, maJeHue PeIpoiLyKTUBHBIX BO3-
MOKHOCTEH U JIpyTHe TsizKesIble HeLyrH, U3y de-
HUIO STHOJIOTUU U NATOreHe3a OXKUPEHUS yiie-
JsieTest Bee GOJIbIe BHUMAHMSL.

B wacTHOCTH, B COBPEMEHHON HayJHOMN JIH-
TepaType pacIIupseTcss MaccuB nHbOpMaImn

*Pabora BbmosiHeHa B coorBercTBun ¢ mianosoit HUP sma6oparopun xponosugokpunosioruu I'Y «Muacruryr
pobJieM 3HAOKpUHHON natosoruu uMm. B. f. Hanunesckoro HAMH Vkpannbl» «/locainuTun mexaHizsMu mpuckope-
HOrO cTapiHHsI IpU rinoniHeasismi: xporno6iosoriuni actektu» (Ne rocperucrpamun 0113U001282).

Vupexenuem, koropoe buHAHCUPYET UcciaegoBanue, sisiserca HAMH Ykpaunsbr.
ABTOpBI rapaHTUPYIOT KOJUIEKTUBHYIO OTBETCTBEHHOCTD 38 BCE, YTO OILyOJIMKOBAHO B CTATHE.
ABTOpBI rapaHTUPYIOT OTCYTCTBUE KOHMDIIMKTA WHTEPECOB U COOCTBEHHOM (DUHAHCOBON 3aMHTEPECOBAHHOCTH.

Pykomnuces nocrynuia B pepakmuio 10.11.2015.
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O CBSI3W MEXK/y Pa3sBUTUEM OKHPEHHSA U BO3-
pacTHOI TunoIaszueil srnndusa, MPUBOJISIIEC
K MEJATOHMHOBOI HemocrarounocT. Kimmam-
yecKue HaOJIOACHUS U Pe3yIbTAThl IKCIEPH-
MEHTAJIbHBIX UCCICI0BAHUN YKA3bIBAIOT Ha TO,
YTO OXKHMpEHHE IPU BO3PACTHOM THIONUHEA-
JU3Me pasBuBaercs Ha (hOHE TUIOTHPEO3a, T'H-
MOKOPTHUIIM3MA, THUIOrOHAIU3MA, HapyIIeHUi
YTJIEBOJIHOTO, OEJTKOBOIO ¥ JIMIHUJHOTO OOMe-
Ha. YKa3aHHOe TI03BOJINJIO UCCIeoBaTessam |7]
IPUIATH K BBIBOLY O TOM, YTO I'MIIONUHEATA3M
HNPUBOJUT K PA3BUTHIO MOJUIHIOKPUHOIIATHIA,
BKJIIOYAIOIIUX BCE COCTABJISIIONINE MeTabOJIH-
YECKOIO CHUHJIPOMa — MPEIUKTOPa Pa3BUTHS
caxapnoro amabera 2 Tuma. Ilpum sToMm sKcme-
PUMEHTAJBLHO JIOKA3aHO, 9TO TI'UIIONNHEAT3M
U BCE MH/IYIMPOBAHHLIC UM IATOJOIHH CO CTO-
POHBI MHOIMX (DYHKIMOHATBHBIX CHCTEM MO-
I'yT BOSHHKHYTH U B MOJIOJOM BO3pacTe Kak
pe3yabTaT HapyIIeHU T SBOIIOIUOHHO Cc(hOPMHU-
POBAHHBIX CE30HHBIX ¥ CYyTOYHBIX PUTMOB KOJIe-
HaHusi OCBEIEHHOCTH CPeIbl OOUTaHUs, B KOTO-
poit HaxomuTcs 0codb. VIMeHHO jiecTpyKTHBHOE
piustaue jymaresnbaoro KO wa snudus mMos-
ra pacCMaTpUBAETCSA KAK BOZMOYKHAA IPUINHA,
Pa3BUTHUS OXKUPEHUS B OTHOCUTEJILHO MOJIOJIOM
Bospacre [8].

B mammx mnpeaplaymmx HCCIeJOBAHUSX,
[IPOBEJICHHBIX Ha MOJIOJIBIX ITOJIOBO3PE/IBIX KPO-
JITKaX-CaMIax, OBLIO YCTAHOBJIEHO, YTO JIJIH-
TejibHOE (B TedeHHMe 5 MeCSIeB) COJeprKaHue
[OJIOIBITHBIX KMUBOTHBIX B ycsoBusix KO maxke
HEOOJIBIION UHTEHCUBHOCTH CJIELyeT PacCMar-
puBaTh Kak (haKTOp PHUCKA Pa3BUTUS OXKUpPe-
HUSI — OJHON U3 COCTABJIAIONMX MeTaboJmde-
ckoro cutgpoma [9]. TIpu srom KoHIleHTpanus
JIENTUHA B KPOBU II0 MEPE Pa3BUTHA M IIPO-

IPEeCCUPOBAHUS MATAJIOTHIECKOTO IIPOIIECca N3~
MEHSIeTCsI HEOTHO3HAIHO, & UMEHHO, Jyepe3 2—3
MecsIla IOCje Hava/ja CBETOBOHM SKCIIO3UIIIH
y TOJIONBITHBIX >KMUBOTHBIX (POPMHUPYETCS TI'H-
HepJIelITHHEeM s, KoTopasi jajee (depe3 5 me-
canes KO) nononasercst IenTHHOPE3NCTEHTHO-
CTBIO, KOrJ[a Ha (DOHE IIPOrpeccupyIroIieii yrpa-
TeI Macchl Oesoit 2K'T ypoBenb jrentuHa mMpo-
JIOJZKAeT yBeaumauBarbes [9).

IIpu sTOM OCTaroTCs HepereHHbIMI TaKWe
BOIIPOCHI — KaKOBa CTPYKTYpa M JINHAMUKA
n3MeHeHuit pazmepoB u dopmbl Kiaetok zKT
npu giureabaoM KO, Binger M CBETOHHILY-
[IMPOBAHHBIN HEJOCTATOK MEJATOHHHA Ha JH-
nokpuraHble cpoiictBa KT u, mpexme Bcero,
Ha ee CIOCOOHOCTH IPOIYIHUPOBATL TE€ IUTO-
KWHBI, KOTOPBIE yIaCTBYIOT B (POPMHUPOBAHIHI
MHCYJIUHOPE3UCTEHTHOCTU — KJIIOUEBOI0 MeXa-
HU3Ma Iepexo/a CHUMIITOMOKOILIEKCa, OIpeie-
JIIEMOT'0 KaK METAaOOIUIECKUl CUHIPOM, B Ca-
XapHbIil gnaber 2 tuna. IlpmHmMast Bo BHU-
MaHHE TO, YTO 4Yepe3 b MeCsdIeB Iocje Hada-
Jia 9KCIIepUMeHTa CHHXPOHHOCTD MEXK/1y YBeJIH-
JeHreM MaccChl abI0MUHAIbLHO-BACIIEPATILHOIO
JKUpa W KOHIEHTpaIeil JenTuHa B KPOBU Ha-
PYIIaeTCsI, IIPEACTABISIIO HHTEPEC TTPOCIEIUTh
XapaKTep JIAHHbIX U3MEHEHU B JaJibHENIIeM,
B CBSA3M C 9€M MbI IPOJJINIIN JAHHBIA SKCIEPH-
MeHT 10 10 MecsiTieB HAOJTIOIeHNUST.

VYauThiBas BBINIEN3/I0KEHHOE, IEJIbI0 Ha-
IIEr0 WCCJICIOBAHUA SBUJIOCH U3yUEHUE JIU-
HaMWUKH W3MEHEHWI THUCTOCTPYKTYPBI, MOp-
doMeTprIeCKIX XapPaKTEPUCTUK aIUIIOIATOB
U UX JIENTHHIPOLYIUPYIOMEH CIOCOOHOCTH
[IpY  HapacTaiolmeil JJIUTeJLHOCTA IIePHo/Ia
KPYTJIOCYTOYHOTO OCBEIIEHUs B cpejie obuTa-
HUSA 9KCIEPUMEHTAJIBHBIX KUBOTHBIX.

MATEPUWAJIBI 1 METO/1bI

Pabora BbImosiHeHAa HA MOJIOABIX ITOJIO-
BO3pPeEJIbIX KPOJIMKaX-CaMIlaX, UMEIOIINX B Ha-
JaJjie SKCIepuMenTa Bo3pacT 4-5 mecarnes. M3
00ITIero IyJsia TaKUX KPOJIMKOB METOJIOM CJIy-
JaffHBIX BBIOOPOK OBLIO CPOPMHUPOBAHO 2 TPYII-
1bl. Beex >KMBOTHBIX cofepzKasid Ha CTaHIapT-
HOM pallloHe, BOJy OHU mojyvann ad libitum,
[IPH 9TOM KOHTPOJILHYIO TPYIILY COIEPKAII
B yCJIOBUAX €CTECTBEHHOII CMEHDbI JAHd 1 HO-
9M, & B IOMEIIEHUSX IOIOIBITHON TI'PYIIIbI
ocBeleHne ObLIO KPYIVIOCYTOYHBIM: JTHEM —

€CTECTBEHHBII CBET, & HOYBI0 — 3JIEKTpUYe-
CKUil MHTEHCUBHOCTBIO B Kjerkax or 30 10
40 mrokc. Beex KMBOTHBIX 00CIEI0BAIN B HUC-
XOJIHOM COCTOSIHMM M B IIOC/IE/YIOIIEM depes
3, 5 m 10 MmecdrneB oT Havyaja IKCIEPUMEHTA.
B ykazanmbie cpoKr Opeie/IeHHYI0 9acTh Kpo-
JINKOB W3 00enX I'PYIIl BBIBOJWIA W3 JKCIIE-
pumenTa. [Ipu 3ToM IBTAHA3UIO OCYIIECTBIISI-
JI TOJ[ HAPKO30M (THOIEHTaJ HaTpPuUsi) B CO-
OTBETCTBAM C PEKOMEHIAIUSIMUI OTHOCUTEIhb-
HO OOIIUX 9THUYECKUX HPUHIUIIOB [IPOBEICHIS
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9KCIIEDIMEHTOB Ha JKUBOTHBIX, HW3JI0KEHHBIX
B «EBporeiickoii KOHBEHIIMN O 3aIIuTe M103BO-
HOUHBIX KUBOTHBIX, MCIIOJIb3YEeMbIX JJIsl 9KCIIe-
PHMEHTAJILHBIX 1 JIPYTUX HAYIHBIX Ieseit» [10].
Ilepen 3aboem cobupaan oOpasiibl KPOBU /ISt
Olpe/ieIeHnsT KOHIEHTPAIUN JIENTHIA B Cbl-
BOPOTKE KpPOBU HMMMYHO(DEPMEHTHBIM METO-
JIOM. [I7Is1 9TOr0 MCIOIB30BAIN CTAHIADTHBIE
nHabopbr «Leptin (Sandwich) ELISA» (DRG,
Instruments Gmbh, Tepmanust). Dror Habop
[I03BOJISIET TIPOBOJIUTH OIIPEJICJICHIS] TOPMOHA
Y KPOJIMKOB, [IOCKOJIbKY M3BECTHO, UTO TOMOJIO-
IUYIHOCTH KOJUPYIONIEH aMHHOKHCJIOTHO I10-
CJIEJIOBATEILHOCTU MOJIEKYJIbI JIEIITUHA Y T€JI0-
BeKa 1 KpoJmka cocrasisier 82 % [11]. Komu-
YeCTBEHHBIE OIIPe/Ie/IeHIsI TOPMOHA IIPOBOJUIIN
PN [IOMOIY MMMYHOMDEPMEHTHOTO aHaIn3a-
topa STAT FAX 3200 («Awareness», CIIIA).
B nanHOM SKCIIEpHMEHTE HCIOIH30BAJIH OKa-
3aTesIb CPEJIHECY TOUHOl KOHIIEHTPAIN TOPMO-
Ha, KOTOPYIO OIEHUBAJIN KaK CPEJHION0 BEJIH -
HY, PACCUNTAHHYIO [OCJIE ONPE/ICJICHIs yTPOM,
JIHEM, BE4epOM H HOYbIO [9)].

Orcenapuposas Bcio Bucrepaabuyio 2KT,
[POBOJIMJIM €€ B3BelIUBaHUe, 110CJIe 4Yero 00-
pasIbl U3 ME3eHTEPUAILHO (DpaKINK oIBep-
ramu puxcamuu B 10 % wneiirpasbaom dpopma-

JINHE JIJTsT TATBHEHIero M3roTOBIeHUST THCTO-
JIOTUYECKUX TIPEapaToB 10 CTAaHIAPTHON Me-
ropuke [12|. Mukpocrpykrypy KT wuzyuasnn
C TIOMOIIBIO CBETOBOTO MHUKpOCKoma «Primo
Star-5» (Zeiss, I'epmanust), yKOMILIEKTOBAHHO-
ro (hoTOKaMepoit Tl IPOBEIEHIST MUKPOQOTO-
cbeMku. MopdoMeTprio aiuionuToB, a TMEH-
HO — OIpeJeJeHns UX IJIOMAJA B ILJIOCKO-
CTU Cpe3a, IMPOBOJUIH C IOMOIIBIO OKYJISP-
mukpomerpa MOP-1%16* (JIOMO) [13]. Us-
Mepstin maomaab ot 150 mo 200 KupoBbIX
KJETOK Y KaXKIOTO YKUBOTHOTO, BBITUCIAIN
CPEeJIHUI TIOKA3ATEe b KaXKJI0I'0 U3 IPYIIIIHI,
K KOTOPOif 3TOT Kposink mpuHaiexkat. Crarn-
CTUYECKUN aHAJM3 TOJIYYCHHBIX PE3YJIbTATOB
MIPOBEJIEH METOJIAMU BapPHUAIMOHHON CTATUCTU-
ku. IIpoBepka MoJiydeHHBIX BBIOOPOK Ha CO-
OTBETCTBHE 3aKOHY HOPMAJLHOTO PACIIpeIese-
HUsl OCYIIECTBJIEHA C MCIIOJIb30BAHUEM KpUTe-
pust [Tamupo-Yuika |14]; cpaBrenne nokasare-
JIell MezK/1y T'PYyIIIaMU IIPOBEJIEHO C MCIIOIb30-
BanueM t-xpurepust CrtbroyieHTa. Pesynbrars
B TabJMIAX [PEJCTABJICHb B Buje (cpejmee
apudmernieckoe X + S~CcrangapTHas omuoKa
cpesHero apudmerndeckoro). Pasuuily mex ity
[IOKA3ATE/ISIMA CIUTAJIA CTATUCTUIECKH JIOCTO-
BepHoii ipu p < 0,05.

PE3VJIBTATBHI 1 X OBCY2XK/IEHUWNE

Haburosenne 3a »KUBOTHBIMU  ITOKA3AJIO,
qro B TedeHne 10 mecsies Iocjie Hadaa dKC-
[IEPUMEHTa BCE YKUBOTHBIE KOHTPOJILHO I'PYII-
1Bl OBLIN YKUBbBI, UMeJIH HOPMAJIHbHbIN BHEIITHIIT
BHJI, UX IIOKa3aTeIl COOTBETCTBOBAJIN BO3PACT-
HOIT HOpMe, Tpucyteit 3pesiM (Bospact 14-15
MeCSIEeB) JKUBOTHBIM. O THOBPEMEHHO Yy KPOJIH-
KOB, KOTOpPBIX B TedeHne 10 mecdreB cojiepzka-
sin B yesoBusgx KO, B 9T0T cpoK HAOJIOMEHUS
ObLTa 3adUKCHPOBAHA WX MAacCcoBasi T'HOENb,
B CBSI3U C Y€M SKCIEPUMEHT ObLI IPEKPAaIIeH.
Ha BckpbITHU MaBOInX *KUBOTHBIX 0c000€ BHU-
MaHWe TPUBJIEK/IO IOJHOE OTCYTCTBHE YKUPO-
BOIl TKaHU B OPIOIIHOI 10JIoCTU. Pesynbrars
WCCJIeIOBAHNUS, IPUBEIEHHBIE HUZKE, TTOJTY I€HbI
Ha MHTAKTHBIX KPOJIUKAX, W YKUBOTHBIX, IO
BeprayThix BozzeiictBuio KO B Tevuenue 3, 5
u 10 MecsI1eB U BBIBEJIEHHBIX U3 9KCIIEPUMEHTa,
C IEeJIbIO B3ATHUA OPIraHOB JIJId THUCTOJIOTHYEC-
CKOT'O UCCJIEIOBAHUSI ITOCTIE TIPEIBAPUTETHLHOIO
B3ATUA KPOBU.

Jlamabie 06cC/IeIOBAHUS ITUX YKUBOTHBIX
IpeJcTaBaeHbl B Tabu. 1.

W3 jmaHHBIX, [IpEICTABIECHHBIX B Tab/I. 1,
BUJIHO, YTO y KPOJIMKOB, IOJBEPIHYTHIX BO3-
jeitcrsuio jmnresnbaoro KO, macca resra (MT)
U3MEHSJIaCh B TEYEHHE 3JKCIIEPUMEHTA, XOTsI
9THU U3MEHEHUs U He HOCUJIN XapaKTepa JuHel-
Hoit 3aBucumocTu. MaKCUMaJIBHBIN TPUPOCT
MT, xak n maccer 2KT, ormedasn B TedeHnue
[IEPBBIX TPEX MECSIEB IIOCe Havuaja MOJIC/IU-
poBanus runonureasnsma. K 5 mecdam sru
roKazaTe/in yzKe ObLIN CHUXKEHBI 110 CpaBHE-
HUIO C IEPEJBLIYIINM CPOKOM HabJIIO/IEHNUS,
HO BCe €Ie OCTABAJMCH BbIIe HOPMBbI. OT-
JIEJIHOI'O PAacCMOTPEHUsl TpebyeT oKa3arTesb
MT y xposukos mocie 10 mecsres KO, to-
CKOJIbKY K 9TOMY CPOKY OOJIBbIIE IIOJIOBHHBI
JKUBOTHBIX AJIN, IPEJIBAPUTEIIBHO PE3KO COPO-
CUB CBOIl BeC W mCHUEpIIaB BCe 3arachl abioMu-
HAJILHO-BUCIIEPAJIBLHOrO Kupa (B Tabiu. 1 mpu-
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BeJICHBI JIUIITh JAHHbIE JKIBOTHBIX, OCTABIIIIXCSI
B XKUBBIX).

AHaj3 JaHBIX IMHAMUKI U3MEHEHUH KOH-
[IEHTPAIUN JIENTUHA B KPOBU y 3TUX YKUBOT-
HBIX CBHUICTE/JIHLCTBYET O TOM, UTO THIIEPJIEI-
THHEMUS, HAOJIOJABIIAACA B T€IECHUE D MeCs-
[IeB TIOC/Ie HAvaJia MOJEJIUPOBAHUS TUIOINHE-
aJm3Ma, CMeHsIeTCs sIPKO BBIPaKeHHOH THIIO-
sgentunemueii. IIpu srom wepes 10 wmecsien
KO MT mpeBbImmansa cOOTBETCTBYIOMNI TIO-
Ka3aTe/J b B MPEIbIAYIIEM CPOKe HAOIIONEHNUs,
a Macca BUCIEPAJIbHO-’KUPOBOI TKAHU PE3KO
CHU3UIACD.

OTH JaHHBIE IPUBEIN HAC K MBICJIH O TOM,
9T0 B mocjeaHuit cpok Habsogenus B 2KT
BO3HUKAIOT CTPYKTYPHBIC U3MEHEHUsI, [TPEIIsT-
CTBYIOIIHE IPOIECCaM FOPMOHOOOPA30BaHUS .

PesysibraThl rucTOIOrNYUeCKUX HUCCCI0OBA-
HUN >KUPOBOI TKAHW TTOATBEPININ HAIIA TPE]I-
[TOJIOYKEHUsT U TToKaza i, 9To pexxum KO Bbipa-
3UTETBHO CKa3aJICsl Ha CTPYKTYPE BUCIEPATH-
Hoit 2KT kposmkos. 2KT koHTposibHBIX (UH-
TAKTHBIX KHUBOTHBIX) B Hadaje SKCIepUMeH-
Ta ObLIa IPEJICTABJICEHA AJUIIOIUTAMEI PA3HBIX
pa3MepoB — OT MEJIKUX JI0 JIOBOJILHO KPYITHBIX,
UMEIONIUX COXPAHEHHYIO HAapyKHYIO MeMOpa-

HY, IEHTPAJbHO PACIOJIOXKEHHOE SIIPO W IIH-
TOILIA3MY, OJHOPOJIHO 3AII0JHEHHYIO JIUIIHICO-
nepxarieit Maccoit (puc. 1). ZKT upu stom
JIGTATCS Ha JOJIBKU ITPOCTONKAMHU PBIXJION CO-
€/INHUTE/ILHOM TKaHU, OOMIBLHO BACKYJISPU3U-
POBaHHON MEJIKUMHU KPOBEHOCHBIMU COCYIaMI.

Yepes 3 Mecsilia 1mocjie Hauaia SKCIEePUMEH-
Ta CTPYKTYpPa KUPOBOIl TKAHU BUTJISICTIA CJIe-
JytormuM obpa3oM (puc. 2): pasMepbl aJIUIo-
IUTOB (IIOJIABJISIONIETO OOJIBITIMHCTBA) 3HAM-
TEJbHO yYMEHBIIEHBI, 38 CYET Yero TKaHb Bbl-
DJISLIAT OoJiee OTHOPOIHOM. MexK 1y oT/ie/IbHbI-
MH IOJSIMUA HAOJIIOJAIOTCs BbIpaXKeHHbIE, HO
TOHKHE IPOCJONKH OOMIBHO BACKYJISIPUBUPO-
BAHHOI COEJIMHUTEJIbHOI TKAHMU.

Yepes 5 MecsieB 1ocje Havajia CBETOBOM
srerosunuu  (puc. 3) B crpykrype 2KT 06-
HapyzKeHbl U3MEHEHN, YKa3bIBaIOIUe Ha 3Ha-
qurejbHoe 3amentenne KT coemunureabHol
TKaHbio. Ha cpeszax obmiasi 1/I0IMagb >KHpo-
BOil TKaHu cocrasjsger okoso 50 %, HO pasMep
AJUIOIUTOB yBeInInBaeTcd. KJIeTKI MMeoT
XapaKTEePHYIO CTPYKTYDPY, 9TO yKa3bIBaeT Ha
uxX akTUBHOE (¥ JlazKe HaINpsizKeHHOe) (DyHKIH-
OHUPOBAHUE.

Cuycrs 10 mecsneB npeObIBaHusa B YCJIOBH-

Taobaunma 1

JAnHaMuKka u3MeHEeHU MaccChl Teja, MacChl aOOMUHAJIbBHO-BUCIIEPATIBHOM
JKMPOBOIl TKAHU U CPEJHECYTOYHOM KOHIIEHTPAINU JIEIITUHA B CBIBOPOTKE KPOBU
Y KPOJIMKOB C TMHONNHEAJIN3MOM, UHAYIUPOBAHHBIM Pa3HOI AJINTEILHOCTHU
KPYTIJIOCYTOYHBLIM OCBellleHueM, X + Sx

Macca K
I'pynna, VcaoBue abaoMUHAJIBLHO- OHIEHTpAals
KOJIMYECTBO Macca Tena, Kr JenTHHA B KPOBH,
IKCIIEpUMEHTA BUCLIEpAJIBHOTI'O
2KNBOTHBIX HF/MJI
>Kupa, r
I MNHTaKTHBIN KOHTPOJIb 3,00+0,10 53,24 +4,25 1,67+0,10
(n=10) (ecrecrBeHHAast CMeHa, JHsI U HOYM)
1I Konrposs — 3 mecsia 3,3+0,10 45,8+ 2,30 —
(n=5) (ecrecTBeHHAsT CMeHa JHs U HOYM) pr-m1 > 0,05 pr-11 > 0,05
IIa KpyriocyTounoe ocBemienue 4,60 £0,20 369,90 £ 13,63 2,56 +0,25
(n=5) 3 Mecsina Pr-11a < 0,001 Pr-11a < 0,001 pr-11a < 0,001
111 Konrposs — 5 mecsnes 3,7+0,10 80,7 44,60 —
(n=5) (ecTecTBeHHAsA CMEHA [(HS M HOYN) pr-m < 0,001 pr-1 < 0,05
ITa Kpyrnocyrounoe ocserenne 4,0+0,20 168,0 £+ 15,00 2,804+ 0,27
(n=5) 5 MecsIeB Ppr-111a < 0,001 Pr-111a < 0,001 Pr-111a < 0,001
v Kontposs — 10 MecsiieB 4,18 +0,08 262,2+41,30 —
(n=5) (ecTecTBeHHAs CMEHA JTHS M HOYN) prrv < 0,001 prv < 0,001
IVa Kpyrimocyrounoe ocperenne 4,32+0,22 89,07 £9,07 0,92+ 0,05
(n=5) 10 mecaues pr-1va < 0,001 pr-1va < 0,001 pr1va < 0,001

11 puMedYaHHUeE p— CraTUCTHUYIECKasd SHAYUMOCTD IIPDU COIIOCTaBJICHUU nokasareJsieit YKa3aHHbIX I'DYIIII.
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sx KO na one peskoro camkenust macchl 2KT
(B 2 pasa MeHblIIe, YeM y KOHTPOJIbHBIX KPOJIU-
KOB COOTBETCTBYIOIIETO BO3pacTa) U IaJIeHus
ypOBHsI JienTuHa B KpoBu (cM. Tabia. 1) Ha
MHUKPOCTPYKTYPHOM YPOBHE OOHAPYKEHO I10-
BCEMECTHOE YMEHbIIIEHNE Pa3MepPOB a/IUIOIH-
TOB, pa3pacTaHue MPOCJIOCK COCTUHUTETHLHON
TKaHU U eé 0TevHOCTDb (puc. 4).

IIpu wmzyuenuu crpykrypsr 2KT B sTOT
CPOK HaDJIIOJEHUs IPUBJIEKAET 0COD0e BHUMA-
HUE MOsIBJICHUE TaK HA3bIBACMBIX <«BEHEII-I10-

J06HbIX> (crown-liked) obpazoBanuii — yuaact-
KOB rubejin ajuionuTOB, HUH(MUIBTPUPOBAH-
HBIX Makpodaramu (puc. 4).

[TosiBenne Takux ydacTKOB MO MHEHHIO
HEKOTOPBLIX —HccienoBaresneil [15]  sBisiercs
MOKA3aTeIeM HeCTenuIIecKOTO BOCTIATICHUST
KT, mpucyiiero 0XKUPEHUIO IIPU CAXAPHOM
nrabeTe 2 THUTIA U CBUJIETEILCTBYET O HAPYIIIe-
HUSIX B UMMYHHOH cucreMe opranusma. 1loj-
TBEPXKJICHIEM TTOCTETHETO MOXKET CJIYKUTH
CIIOHTaHHAsI TUOEb IIOJIONBITHBIX YKUBOTHBIX

Puc. 1. 2KupoBast TKaHb HHTAKTHOI'O MOJIOZIOTO II0JIOBO3PEJIONO KPOJIKA.
Mukpodoro. Okpacka reMaTOKCHIMH-903UHOM, YB. X 250.

Puc. 2. 2ZKupoBasi TKaHb KPOJIMKa C THUIONMUHEAJIN3IMOM Yepe3 3 Mecsra Iocje Hada-
Jla KpymiocyTodHoro ocserenusa. Mukpodoro. OKpacka reMaTOKCUINH-I03UHOM, YB.

x 250.
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UMEHHO B 9TOT CpPOK HabsoieHus. [lomyaen-
Hble JAHHBbIE YKA3bIBAIOT Ha CePhe3HbIe N3MeHe-
HUS CTPYKTYPBI U TOPMOHAJILHON aKTUBHOCTH
KT nipu JijiuTeTbHOM HEJIEYeHHOM THMIIOTTNHE-
aJIm3Me.

Bostee mosmmoe npecrasienune o xapakrepe
nopazkerust ctpykTypbl 2KT mpu runormse-
aJI3Me MOYKHO TOJIYIUTH Ha OCHOBAHUN aHAJIHU-

3a MOpQOMETPUUECKHUX IOKa3aTes el auIomnu-
TOB (Tabi1. 2).

W3 Tabs. 2 BuaHo, ITO yKe depe3 3 Mecsia
rocyie Havaaa KO pasmepbl aiuionuToB y Mo/
OTIBITHBIX YKUBOTHBIX PE3KO YMEHBIIAITCSI, J10-
CTUTHYB JIUIIb TTOJJOBUHBI OT HOPMBbI, XOTsI IIPH
3TOM OOIINit Bec abIOMIHAIBHO-BUCIIEPATHLHON
KT, Kkak u KOHIIEHTpAINs JEITHHA B IJIa3Me

Puc. 3. 2KupoBass TKaumb KposmKa C THIONMHEATN3MOM dUYepe3 D MeCSIEB ITOCTe
HadaJia KPyIIocyToYHoro ocserenus. Mukpodoro. Okpacka reMaTOKCUINH-903UHOM,

yB. X 250.

Puc. 4. 2Kuposasi TkaHb KpOJIMKa C THIONWHeAIU3MOM dUepe3 10 MecsIeB Iocie
HadaJjIa KPyIIoCyTOIHOro ocserenust. Mukpodoro. Okpacka reMaTOKCUINH-9031HOM,

yB. % 400.
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kposu, Bospociu (cMm. tabor. 1). C Hammeil Toukn
3peHns, B 9TOT IEPUOJ HaDIIOAAETCA YCUJIe-
HUe Pa3MHOXKEHUS aIUIIOIUTOB, UTO U obecrie-
9UBAET IIOBBINIEHNE OOINEro Beca 3Toil gpak-
mun KT u KoHIeHTpaluu JenTuHa B KpPO-
Bu. Ha pasmHoxkenne aguronuToB yKa3biBaeT
u rucrocrpykrypa KT, npejcrasiennas na
puc. 2. Ilajee, gepe3 5 MecdreB mocjie HagaIa
SKCIIEPUMEHTA IOKA3aTeN IO KJIETOK
JKUPOBOW TKAHW OOHAPYXKHUBAJN JTOCTOBEPHOE
yBesmuerue (CM. Tabul. 2), JIeINTUHCUHTE3UPY Fo-
mas aKTUBHOCTD MMOBBICHIACH HE3HAYUTETHHO
10 CPABHEHUIO C MPEABILYIIIM CPOKOM HaDJIIO-
JEeHNsI, OTHAKO MOYTH B 2 pasa ObLaa OOJIBIIE,
9eM Yy MHTAKTHBIX >KUBOTHLIX B HaJaJIe dKCIIe-
pumenTa (cM. Tabi. 1).

Yepes 10 mecanes KO mromaas agumonu-
TOB 3HAYUTE/ILHO CHU3WIACL U TO CHUKCHUE
KOPPEINPOBAIO CO CHUKEHUEM OOIeil MacChl
abOMUHAIBHO-BUCIIEPAJILHOTO 2KUPa W KOH-
IeHTpaIueil JenTuHa B KPOBU.

Takum  obpazom, KO, wunmynupytoriee
u ycyryoJisiorniee runnodyHKITNOHATILHOE COCTO-
sHnre 3nudusa Mo3ra B 3aBUCUMOCTH OT JIJId-
TEJILHOCTH €r0o BO3CHCTBUS HA OPraHU3M, BbI-
pa3uTeIbHO OTPaykaeTcss W Ha CTPYKTYPHO-
bYHKITMOHAJIBHBIX TIOKA3ATEIIX abI0MUHA/Ib-
Ho-Bucnepasibnoit 2KT. Besycmosao, Takoe BO3-
JefCTBUE TIPEXKJie BCErO SBJIACTCI PE3YJIbTa-
TOM TIPSIMOTO BINSHUA TePUITNTA MeTaTOHNHA
Ha AJIUMONUTLI, TOCKOJbKY B 9THX KJIETKAX
MIPUCYTCTBYIOT PENENTOPhI K JTaHHOMY TOPMO-

Hy. I3BeCTHO, 9TO PN B3AaUMOJIEHCTBUM CO CBO-
UMH perenTopamMu MejaroHud (ocdopuamupy-
eT TUPO3MHKUHA3Y, B PE3YJILTATE 1er0 BHYTPH-
KJIETOYHOE cojiepzKanne (hbepMeHTa yBeTnIna-
€TCsl, COOTBETCTBEHHO BJIHsisl HA HOYHOE CHUZKE-
HUe KOHIIEHTPAIMH [JIIOKO3bI B KPOBH. VIMEHHO
[yTe€M TAKOIO MEXaHU3Ma B HOPME MeJIATOHUH
peryaupyer dyBcrBureabHocTh 2KT K unCym-
Hy [16,17]. Ilpu jurenbHON MeIaTOHNHOBOM
HEJIOCTATOYHOCTH B YCJIOBUSX ITPOBOJIUMOIO
9KCIEPUMEHTa JAHHBIH MEXaHU3M HAPYIIAeTCH.
B orBer ma medunmr menaronmua KT crHa-
Jaja OTBEYAeT yBEJNIEHHEeM CBOEil MacChl ITy-
TEeM YCHJIEHHOI'O JIeJIEHUsI aJUIOIUTOB, 3aTeM
UCTOIIEHNEM CBOMX MOPQMOMYHKIIMOHAIBHBIX
BO3MOXKHOCTEIA, UTO B KOHIIE KOHIIOB IIPUBOJIUAT
K TOJIHOI ee yTpare, 94TO OKa3aJ0Ch HECOBMe-
CTUMBIM C YKU3HBIO. MBI 110/1araeM, 4To HOMHE-
MO MeJIATOHWHA K CTPYKTYDPHBIM U (hYHKIIHO-
HasbHbIM HepectpoiikaM 2KT npu runonunea-
JII3ME TPUYACTHBI ¥ T€ M3MEHEHUs, KOTOPbIe
HPOUCXOJST B MUIIOTAJIAMO-TUIOMDU3APHO-HA/I-
HOYCTHIKOBOM KOMILIeKce 18|, B muroBuHoil
xkesesze [19], B cucreme peryssiyuu CeKperyn
1OJIOBBIX cTeporoB [20], a TakKe B CTyKTypax
U MexaHu3Max, 00ecleunBaonUX yIIeBOHbBII
U JMnuIHbL oOMen [21].

Vcexosst U3 BBIIEN3/I0KEHHOTO, CBSA3b TH-
HONMHEeAJN3Ma, WHJLYIIMPOBAHHOIO HAPYIIEeHH-
€M CBETOBOTO DPeXKNMa, C Pa3sBUTHEM OXKUpPe-
HUst TPEOYeT JajIbHEIIero BCeCTOPOHHEro u3y-
YEeHusI.

Taobmnuma 2

JAvHaMuka n3MeHeHU cpeiHell MIOIAAN AJUIIONNUTOB Y KPOJIMKOB C THHOIIMHEATTU3MOM,
UHAYIIMPOBAHHBIM KPYTJIOCYTOYHBIM OCBEIIlEHUEM

Ilomaas aauInonuTOB
Ppynna, Yciosue CraTucTudeckui
KOJINYEeCTBO % OTHOCUTEJIbHO
dKCIIepuMeHTa ImoxKasarTeJib
>KUBOTHBIX MKM2 MHTAKTHOT'O
KOHTPOJISI
I MurakTHBII X+ S<x 219,37 + 20,20 100,0
(n=10) KOHTPOJIb
11 Kpyrmocyrounoe X + 5« 110,28 418,19 50,2
(n=5) OCBeIllCHUE PI-II < 0,001
3 MecdIa
111 Kpyrmocyrounoe X + S<x 167,59 £9,89 76,4
(n=05) OCBeIlleHIe PI-IIT < 0,001
5 MecsIieB
v Kpyriocyrounoe X+ 8% 111,19 4+ 14,70 50,7
(n=5) ocBeleHne PI-TV < 0,001
10 mecsitieB
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1.

10.

11.

BBIBO/1bI

Y KPOJMKOB TIpU TUMOMUHEATN3IME, BbI-
3BAHHOM KPYTJIOCYTOYHBIM OCBEIIECHUEM,
JINHEHHBIA XapaKTep IIOCTEIIeHHOI'O yBe-

0T, & YKMPOBas TKaHb CKJIEPO3UPYETC 3a
CUET paspacTaHms COeJIMHUTETbHOTKAH-
HBIX 9JIEMEHTOB.

JIMYECHU A O6H_IeIU/I MacCChbl TeJla U MaCChl 4. HepI/IO‘HbI TUIepIlia3unu BHCHepaﬂbHOﬁ
BUCIICPDAJIBHON »KUPOBON TKAHU B BO3- JKUPOBOII TKaHU XapPaKTEePU3YIOTCH BO3-
pactanoM muTepBaJie 3-10 Mmecsdnes, Tpu- pacraHueM OOIEro Iyja JIENTHHA, & ee
CyH_H/Iﬁ NHTAKTHBIM KUBOTHBIM, HapyIla- KOJIMIECTBEHHOE YMEHbIIEHUE IIPONCXO-
eTCHd. JAUT CUHXPOHHO CO CHHUXKECHHEM YDPOBHA
Ha done xpyriiocyToaHoro ocperneHust 9TOr0 MUTOKUHA B KPOBHU.
YBEJIMINBAETCS Macca BUCIEPATILHOMN YK1- 5. nmTenmpHOE KPYTJIOCYTOYHOE OCBeEIIe-
pPOBOII TKaHNM dYepe3 3 Mecsilia BO3eli- HIe TPUBOIUT K AIIONTO3Yy aIUIIOINTOB,
CTBHSA Ha YKUBOTHOE, TTOCJIE€ Yer0 HadnHa- rubesIb KOTOPBIX CTUMYJINPYET Makpoda-
€TCsl BbIpazKEeHHOE€ CHHU2KEeHHE MaCChI ITOI TaJIbHYIO CUCTEMY, O 9YeM CBU/IECTE/IbCTBY-
TKaH1 C MaKCHUMaJIbHBIM ITaJeHueM Jepe3 IOT IIOABJICHUE B }KHpOBOﬁ TKaHWN CIIe-
10 MecsiieB BO3I€CTBHSI. IU(PUIECKNX «BEHEI-II0J00HBIX 00pa30-
Kpyriocyrounoe ocBerienue BimsieT Ha BAHUIT».
CTYKTYPHO-(DYHKIIMOHAJIBHBIE ~ XapaKTe- 6. Kpyryiocyrounoe ocBerienne Kak IpU-
PUCTUKU BUCLEPAJIbHON KUPOBOI TKAHU: qUHA MaJeHus nudu3apHoil GyHKIIH
KPYTJIOCYTOYHOE OCBEIlleHne B TEYCHUE ABJIdEeTCA d)aKTOpOM HEIr'aTUBHOI'O BJINA-
3 MecdleB IIpuBOJAUT K aKTUuBalluMW I'U- HUs Ha CTPYKTYPHYIO U beHKI_H/IOHaJH:)—
MePIIaCTUIECKUX TIPOIECCOB B HEM, KO- HYIO XapaKTEePUCTUKH BUCIEPAJIbHON KU~
TOPBIE el1le Tepe3 2 MecsIa Pe3Ko 3aTyXa- POBOI TKAHM.
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3MIHW MICTOCTPYKTYPU TA NENTUHMNPOAYKYHOUOI ®YHKLIT XXUPOBOI
TKAHWUHW 3A YMOB CBIT/I0OIHOAYKOBAHOIO TFIMNONIHEANI3MY

Ceprienko JI. FO., Bougapenko JI O., I'eBopksia A.P., Corauk H. M., Yepesko I'. M.,
Mimenko T. B.

Y «Incmumym npobaem endokpurroi namonozit im. B. 4. Jlanusescokoeo HAMH Yxpainus, m. Xapkis
admin@ipep.com.ua

B miteparypi ocraHHIX POKIB IITHPOKO OOrOBOPIOETHCsI MUTAHHSI PO TMOPYIIEHHS CBITJIOBOTO
pexxuMa sk (hakTopa PU3UKY PO3BUTKY IMOJIEHJOKPUHONATIN, IO MPU3BOIUATL JI0 (DOPMYBAHHS
OXKWPIHHSI — OJIHOTO 3 MPOBIJIHUX CUMITOMIB MeTaboIYHOrO CUHApOMYy Ta aiabery 2 tumy. OgHAK,
JI0 Terep JIMIIAETbCS HEe3 sICOBAaHUM IMUTAHHS — MKW BIUIMB Ma€ ILJIOJ000BE OCBITIEHHS PI3HOT
TPUBAJIOCTI HA TiCTOCTPYKTYPY Ta JIENTHUHIIPOAYKYIOUY aKTUBHICTH BiCIE€PAJIBHOI *KUPOBOI TKAHUHU.
IIpoBeseni jociimKeHHsT JUHAMIKA BaroBUX ITOKA3HUKIB, TiCTOJOTIYHUX XapaKTEPUCTUK Ta PiBHS
JIENITUHY B TTa3Mi KPOBi IypiB, TiAIaHNX I1i710,1060BOMY OCBIT/IEHHIO TIpOTSToM 3, 5, Ta 10 Mmicsriis
JIO3BOJIMJIM JIIATH BUCHOBKY, IO CIOYATKY B >KUPOBI TKAHWHI TBApPUH il BIIMBOM IIiJI0I000BOTO
OCBITJIEHHS BiJIOYBA€ThCsI aKTUBAIlisl TIIEPIIACTUIHAX IIPOIECIB Ta IMiIBUIIEHHS JIEITUHCUHTE3YI0YO0T
akTuBHOCTI. TpuBase 1i;101060Be OCBITIEHHS, sIK 1HIYKTOP BHPA3HOTO TIMOMHEATI3MY € TPUINHOIO
rimoriasii >KUpPoBOI TKAHWHY, PI3KOr0 Ma iHHsA 11 IMUTOKIHIIPOAYKYIO4Y0l (DYHKINI Ta PO3BUTKY B Hiil
HecrerudivTHOro 3araJaeHHs.

KuniodgoBi cuoBa: rinomineasism, 1mijioqo00Be OCBITJIEHHS, »KUPOBA TKAHUHA.

N3MEHEHUE TMCTOCTPYKTYPbI U NIENTUHNPOA4YUNPYIOLLIEN ®YHKUNN
XNPOBOU TKAHU NP CBETOMHAYUNPOBAHHOM TMNONMNHEAJTU3ME

Cepruesnko JI. FO., Bounapenko JI. A., I'eopksin A.P., Coruuxk H. H., YepeBko A. H.,
Mumienko T. B.

I'Y «HUnemumym npobaem sndokpunrot namonozuu um. B. 5. anusesckoeo HAMH Ykpaunous,
2. Xapvros
admin@ipep.com.ua

B mureparype mocimemHux JeT muUpoKo 0OCYKIAETCS BOMPOC O HAPYIIEHHH CBETOBOTO PEXKUMa
Kak (akTopa pUCKa pa3BUTHS (HOPMHUPOBAHUS OKUPEHHUS — OJHOIO U3 BEIYIINX CHMIITOMOB Me-
TaboIMIeCKOro cuHaApoMa u guabera 2 twuma. OJHAKO 10 HACTOSIIEr0 BPEMEHU OCTAETCsI HEBBISIC-
HEHHBIM, KAKOBO BJIMSHUE KPYIJIOCYTOYHOI'O OCBEIIECHHS PA3HOU JJIUTEJILHOCTA HA T'UCTOCTPYKTYPY
7 JIEITAHIIPOY IUPYIOIILYIO aKTUBHOCTD BHUCIEPAJILHON »KUPOBOi TKanu. IIpoBeennble ncciieioBanms
JIMHAMHUKH BECOBBIX IMOKa3aTeJiel, TUCTOJOINIECKUX XapaKTEPUCTUK U YPOBHS JICITHHA B ILIa3Me
KPOBH Y KPBIC, ITOABEPTHYTHIX KPYTIJIOCY TOYHOMY OCBeIeHuIO B Tedenue 3, 5 n 10 mecanes, mo3BOIUIN
IIPUITH K BBIBOY, UTO II€PBOHAYAJIBLHO Y KUBOTHBIX, ITOJIBEPIHYTHIX KPYIVIOCYTOYHOMY OCBEIIEHUIO,
HaOJIIOTAETCsT AKTUBAIINS TUIIEPIIACTUYECKUX MIPOIECCOB B KUPOBOIl TKAHU W MOBBINIEHUE €€ JIETITUH-
CHHTE3UPYIOIIEH aKTUBHOCTHU. /[ TUTe/IbHOE KPYTIOCYTOYHOE OCBEIEHNE, KAK NHIYKTOP BBIPAYKEHHOTO
TUTIONUHEAJN3MA, SABJIAETCH IPUYNHON TUIIOIJIA3UH YKUPOBON TKAHM, PE3KOrO IaJeHUs €€ IUTOKUH-
MPOYIUPYIOIIel (DYHKINN U Pa3BUTHUsI B HENl HeCrenuduieckoro BOCIaIeHusl.

KnmouyeBble CJ0Ba: IUIONHHEAJIN3IM, KPYIJIOCYTOYHOE OCBEIEHUE, KUPOBas TKAHbD.
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CHANGES IN HISTOSTRUCTURE AND LEPTIN PRODUCING IN ADIPOSE TISSUE
DURING LIGHT-INDUCED HYPOPINEALISM

L. Yu. Sergiyenko, L. A. Bondarenko, A.R. Gevorkyan, N.N. Sotnik, A.N. Cherevko,
T.V. Mishchenko

SI «V. Danilevsky Institute for Endocrine Pathology Problems of the NAMS of Ukraines, Kharkiv
admin@ipep.com.ua

In the literature of recent years it was widely discussed the issue of violation of the light mode
as a risk factor for the formation of obesity — one of the leading symptoms of metabolic syndrome
and type 2 diabetes. However, until the real time, the effect of the long round-the-clock illumination
of different duration on histological and leptinproducing activity of adipose tissue remains unclear.
Studies of the dynamics of weight indicators, histological characteristics and the level of leptin in the
blood plasma of rats subjected to long round-the-clock illumination, for 3, 5 and 10 months, led to
the conclusion that, originally, animals subjected to long round-the-clock illumination observed an
activation of hyperplastic processes in adipose tissue and increasing of its leptinsynthesizing activity.
Long round-the-clock illumination as an inducer of expressed hypopinealizm is the cause hypoplasia of
adipose tissue, a sharp drop of its cytokineproducing function and the development of its nonspecific
inflammation.

Key words: hypopinealizm, round-the-clock illumination, adipose tissue.
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