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BBEJEHUE

Hacrosmee nspanue ssnserca TPONIO/KEHMEM PaHee NpeACTaBMCHHBIX 1-if
M 2-1 4acTeil, B KOTOPBIX GBI M37TOKEHBI OCHOBHbBIC MMOHATHA CHHEPTETHKYU M
TEOpMHM Xaoca 1 KpaTKO AaHbl MIMIOCTPALH NpUMEeHEHMIT ITHX TOHATHI 1 TEOpHIt
K PARY KIMHWMECKNX pasmenoB. CyliecTBeHHO, 4TO Ml TIPEACTaBNANY MMEHHO
OCHOBHBIC [IONIOKEHWA TEOPUM Xa0Ca U cuteprernin (TXC), ux caase ¢ o6upm
Pa3BUTHEM ECTECTBOSHAHMA M MEHMKO-GHONOrMYecKyx HAYK, B YaCTHOCTH,

lonmmarua emnncrsa xubepnetuueckoro MOAXONa B M3YYEHMM HEAKMBOM
npuponbt (xumusd, Gpu3UKa) K KUBOIT npuponer (6uonorus, memmuHa) Gasupy-
H0TCA Ha rNobanbHbIX 11 PVHLMITAX, TAKMX KaK OPMHLMIT COOTBETCTBHA, [Mocnepuni
HIVPOXO NPUMEHACTCS B PU3UKE, HO B 061aCcTH GroMemMIMHCKIX HayK OH TONBKO
HATMHACT peann3oBbiBatbea. Ero mkrepnperanus s pamrax TXC u 6bura gana B
TEPBbIX 2-X YaCTAX HACTOMLIErO M3TAHMA,

Qopumynuposanme Gazossx NPHMHUMIIOB Uit /mo60it Haykyu BechMa BaxkHO, a
ATIAL MERMKO-GMOMOTMYECKIX HAYK OHO BayKHO BIBOVIHE, T.K. 3TH HayKu HaumMeHee
dopmamusoBanbt u TpebywT cosmamma csoero MaTeMaTHKO-KubepHeTHIecKoro
annapara. B aToit cA3M MBI cumTaeT, YTo MMenHO 9Ty HaYKK HaXOAATCA B CTaguu
METOHONIOrHHECKOH 6uypKaLMM, KOTSA BOIMOXKHO BOSHMKHOBeHME ApYTOro nyTH
VX PasBUTHsA. DTOT NYTh ocHOBaH Ha TXC i KOMIapTMEHTHO-K/IaCTePHO TeopHH
6uocucrem (KKTB). Hocnenuan Gasupyerca ma cucremuom aHa/mse u cuﬁreae,
HOBBIX TOHATHAX MH(OPMaUMOHHOTO M3OTPOMM3Ma, Teopum QasaroHa Mosra
(T®M), Teopun YCTOMIMBOCTH GHOMOTHYECKIX IMHAMMTeCKiX cucrem (BJIC), k
KOTOPBIM OTHOCATCH M (DYHKIMOHA/ILHBIE CHCTEMbI opraHu3Ma yenoseka (®CO),
W TOpuMt MISHTUPHMKALIMK CTENEHH CHHEPIUSMA B BJIC.

Bee atu nonarua u Teopuu TecHO cBasamel ¢ KKTB, KOTOPYI0 MOMHO
PACCMATPHBATH U B KawecTBe Teoperwyeckoro ¢yHpaMenra PasMUMHBIX COBpe-
MEHHBIX MemKo-6uonornyeckux Hayk. Bee oty Hayku Tpebyior ompepeneHHoM
MaTemariyeckoit Gopmanusanmy, a 6asoesie 8 npnayyoB KKTB tak win unage
BXOIAT B OCHOBY mM060i MeauKo-6Monoruyeckoir Hayki. Y sTo obycnosneno me
TOMBKO KOMITAPTMEHTHO-K/IaCTEPHBIM crpoersem moboit BIC (rme B xavectse
KOMIIapTMEHTa BCerfa MOKHO Gpars KieTky wmm monekyny THK), no u dymnna-
MEHTA/IBHBIM METONONOTHYECKHM ITOBOPOTOM B €CTECTBOSHAHMM,

Tlocrennwit ces3an ¢ orxomom or Kmaccuyeckux AETEPMMHMUCTCKUX M CTO-
XacTM9eCKUX NOAXOKOB M Mepexonom K TXC, rie ceolicrsa OT/ENbHON egMHUIIbI
xuBoro (krerku, THK, ocobu B TONYNALMK) HEe UTPAIOT CYLIeCTBEHHOG ponu B
PasBUTHM OOLIEH OMHAMMKY BIIC (B ee sponoymu, TIOBENIeHMM Ha JOCTATOYHO
Bonbux nuTepBanax BpeMenst u MPOCTPAHCTBA). [ CHHEPreTHKY BAXKHBI COBO-
KYIHOCTH MpPUONM3NTENSHO OXMHAKOBBIX (4acTo B byHKUMOHANBHOM cMBICTE, 2
He B MopdonorieckomM cMbicie) eaMmuL, 06HeKTo , KOTOpBle 0GbeAMHAIOTCA B
KOMMapTMEHTHI, 2 OHK yixe 06pasyioT KnacTepsl.
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JluHaMuKa NoBefleHMA KOMIApTMEHTa WK K/acTepa He MOKET GBITH OmMcaHa
yTeM M3y4YeHMA HMHAMMKM NOBefeHust OT/ebHON efUHULBI MM CY6beqUHUITbL
XoTa B onpefiefieHHble MOMEHTE! BPeMeHHM OTHe/bHble eMHMLB! (KaK TpaBuio,
ux obbesHenns) MoryT obpasoBbiBaTh MapaMeTphl nopsaaka (1), kotopsie n
onpefensiorT fuHamuky Bceit BIC. OnHako, ofiHa efMHMIA Bce-Taky He Onpepe-
JIAET IBOMIOLMI0 6HOCHCTEMBI W 5TO - 6a30BBIN MPUHLIMII CHCTEMHOrO aHau3a. B
CHCTEMHOM JKe CHHTE3€ ellle O4eHb BaXHO onpenenuTh [111, MMHUMAIbHBL! pasMep
dasoBoro npocTpaHCTBa, BHYTPM KOTOPOTO HabMOJAaeTcA JBMKEHMe BeKTopa
COCTOAHMA OpraHusMa denobeka (BCOY).

Eme 6onee cymecrsenno B nopxopax TXC u KKTB To, 4yro annamuka peais-
HeiX BJIC He sBnAeTCA feTepMUHUCTCKOM MU cTOXacTiueckoit. OHa XaoTHYHa MO
cBOeit CyTH 1 06 3TOM GY/IeT CKa3aHO HIDKE, YIKe B IepBOM Naparpade sToro usfa-
Hus. M aTot axt, Ha Hall B3D/IAK, ABAAETCA pelualouuM B obuieit 6udypraimu
MeIMKO-6HONOTHYECKMX HAYK, HX NEPEXOfiE OT AeTEPMUHHCTCKO-CTOXACTHYECKOTO
noaxona Kk TXC u KKTB.

Cywectserno emte otMetuth, 4To KKTB sBnsercs cesayiowmm MoctoM
MEXIY CHMHEPreTMKOW M AEeTepMHHUCTCKUM TMOAXOAOM, T.K. OHa CNOBHO KEHTaBp
BruTana B cebs GasoBble nmpuuuumbl ¥ or TXC, ¥ OT KIACCHYECKHX KETePMMU-
HUCTCKMX TOAIXOZIOB. V1 MMeHHO 3Ta cMech obecneynBaeT ceityac MAEHTHOUKALMIO
HOJIHOTO /M YacTM4HOTe cuHepruama B BJIC, MX WHTepBanoB yCTOMUMBOCTH,
npentnuxawym TIIT n MUHMManbHOM pasMepHOCTH (ha3oBOTO NMPOCTPAHCTBA
coctoanuit gt BCOY B ycnoBusAX caHoreHesa M maroreHesa.

Hactosmee maganme npescrapiser Goee MOAPOGHYI0 HIIKCTPALMIO TPU-
merenus TXC u KKTB B KOHKpeTHBIX KIMHMYeCKMX MccilefoBaHuax. Unrareno
ceityac GypyT NpeIoNKeHbl KIMHUYECKMe TpHMephl M3 o67acTH MNaToNOIMM
MeTabo/M ecKiX HapyLIeHNit U apTepHaNbHbIX rUrepTeHauit. VHbIMM COBaMHM,
MBI TIpeficTaB/AeM HeKoTopoe nocobue (ecnm yrogHO YMTATENN) A/ IPUMEHEHUs
MeTOJIOB CHHEPTeTHKH B NATONOTHH TOPMOHA/IbHO-METa00NMYeCKMX HApYLIeHHI 1
paHHeli maTonoruy Kapmo-pecnuparopsoi cuctemel (KPC), kak Hauboinee Bax-
Horo npefcrasutens GCO. Ilpu 3ToM MBI aKIEHTHPYeM BHMMaHMe Ha YCIOBUAX
ceBepa Poccniickoit ®efiepanuu, 4to 10 Hac B paMKax Takoro NOAXOMa elile HUKTO
He fgenan.

B nocnegyomux ToMax Mbl NPEACTABUM pe3yNLTAaTHl Mcmonbiopauusa TXC
v KKTB B KkiMHMKe KEHCKMX MaTONOTMI M K/MHUKE llepebpo-BacKyIAPHEIX
MATONIOTHH, & TaKXkKe TPK M3yYeHMM OCOBCHHOCTEM afaNTalMOKHBIX IPOLIECCOB B
AMHAMIKe OHTOTeHe3a WIKOMbHMKOB XaHThl-MaHCHitcKOro aBTOHOMHOrO OXKpyra
~ IOrper npy ux ofyuenum u pasBuTHM B uIKOMaX okpyra. Mayyenme ocoGerHo-
CTe# MX TCUXO(PUINONOTUHECKMX NPOLECCOR, MOPGO-BYHKUMOHAMBHOTO cTaTyca
T03BO/IM/IO HaM YCTaHOBATh, YTO 3TV MOKA3aTe/lM CYIIECTBEHHO BAMAIT M Ha
cocrosanme ®CO u pesynsTaThi 00ydeHMA.

Bce aTyt mipakTityeckme pesynbrarhl ucnonbsosanua TXC i KKTB 6ypyT npen-
CTAB/IEHB B BUje OTAeNbHBIX ToMoB (T.3-7) i ceituyac MBI IpejjiaraeM YuTaTeNaM
O3HAKOMMTBCA C Pe3ynbTaTaMy B 06NacTH KAMHUKY MeTaboanuecKux HapyeHH it
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n naronornf& KPC. OtMernwm, wro naronorms mera6on
;{z;qgraumm XapakTep, B YACTHOCTH, CHJIBHO CBA3RHBI C HapYILEeHNsAMH B paboTe
ceae}; ip:::;:; if? opranusma. Bee ato ycyry6nser coctosume dCO Ye/oBeKa Ha
PaHHIO0 MHBANMAU3aUMIO, CTapenste u BBICOKYIO CMEPTHOCTB
cpemu /N ¢ ykasaunbivu matonormamu. Ho rnasmoe TIpK 3TOM, YTO KUSHB
STHX JIOfeN TepsieT KOM(OPT, a caHoreHes Heo6patumo nepexom;'r B HaTOI‘eHCSY

SaKUHOM pHOC H 5‘
AKMX HepexD}l(}B " 6 OVT H
‘e T T }’ aMHM anJICTaBJIEHbI B HaCTOHLLlEM

HMYecKkux NpOLIeCCOB MMEIOT

1. OBIIME 3AKOHOMEPHOCTH
PA3BUTUS KJIMHUYECKOV KUBEPHETUKU.
POJIb CUHEPTETMKU 1 KOMITAPTMEHTHO-
KJIACTEPHOV TEOPUM BUOCUCTEM (KKTB)

B3TOM

Tocnepune rofBl MOABNAETCA Bee GONMble HayuHbIX MyOmmkaumit, KoTophie
CBA3AHBl C OTPUILIAHMEM 1€NecO06PA3HOCTH MCIONbSOBAHMA TPAJULIMOHHBIX
ﬂB’Tprﬂ[HHCTCKHX M CTOXAaCTHMYECKHMX NMOJXON0B B OIIHC&HHIH AMHAMMKH TOBEJE-
HUA XUBBIX cucTeM [66, 70, 97-104]. [To namemy raySokomy y6exaeHuio TaKas
TEHHEHLMA He CIydaitHa M 06yc/oBNAeHA ByMA OCHOBHBIMM IPOLIECCAMM, NPO-
MCXOIANMMY B €CTECTBO3HAHMK. Bo- TiepBBIX, 6UONOTMA M MENMUMHA MEJIEHHO
npeitgyior k Touku Gudyypkaimu, KoTopylo mepexuna ¢gusuka 3 Hagane 20-ro
BeKa, KOTJIa NOABWIACh KBAHTOBas MEXaHMKa.

VIMeHHO M3MeHeHMe [eTePMMHMCTCKOTO CO3HaHuA B (hmsike, mepexon K
HEOHPE,I[CJICHHOCTH B MOBEAeHMMU KOHKPETHOﬁ JaCTHIbI {a 3TO NPHHIHAIT HEOHPE.D.Q-
JIEHHOCTH I'afsaeuﬁepra ¥ BBEJIeHME BOTHOBOM d)ymcumt [lpeguurepa) nopoguam
HOBBIE TIOAXOMIB ¥ MOHMMAHME B M3YYEHMUM IIPOLIECCOB BO BHE XMBOM NPUPOJE, A
BIOCTEICTBMM 3TO TIOPOAMIIO HAYKY CUHEPreTHKY 1 TeOpHIo xaoca. B namen npen-
CTaB/EHMM HEYTO MORoOHOE cefyac mpoMCXomuT M B GMOMEMIMHCKMX HAyKax.
Mpl nporxHosnpyem, 410 TaKa ke 6udypkauss BosHuKHeT B 6mokaiiinee BpeMs
B OMONOTMM 11 MERMIIMHE J 4eJIOBEHeCTBO MepeiifleT OT JeTEPMUHUCTCKO - CTO-
XACTUYECKOro MONXONA K HOBOMY, BOZMOXCHO CUHEPreTHYECKO — XAO0THYECKOMY
HOgXORY.

Bce bonbinee YMCI0 eCTeCTBOMCILITATE/NEN IIPUXOAAT K BIIONHE OUEBUTHOMY
3aKNKYEHNUID O Henpasomoimocm UCMONb30BAHMA CTOXACTHMYECKUX MOOXOO0B B
OuoMemMIMHCIMX Haykax. M CAaBHBIA Teauc B 3THMX 3aKmoveHuAx Gasupyercs
Ha M3BECTHBRIX nocryna:rax TEOPHH BEPOHTHDCTI"[, KoTopad MCXOJHO AO/KHA
onepupoBath ¢ TpubnuauTenbHO (a Mydme ~ TOYHO!) OEMHAKOBBLIMM OOBEKTAMM
(mpoueccamu, AsnenuAmMu). B Teopuu BEPOATHOCTH IPEANONATAETCA MCIOMB3O-
BaTb OJMHAKOBBIC OG'I:E‘KTH, HO B 6uonormm OMHAKOBBIX 00BEKTOR He Gmaer.
Jlxo6oit oprauuaM OTAMYEH OT APYroro Mop(homoruyecky, OpraHusalmei cBasei
ME}K}I}' KneTKamy, opraHaMM M TKaHAMM, CBHIAMKM BHYTPHM NONY/IALMH M npu
MEXTIONYIANUOHHBIX B3aMMOOTHOIIEHNAX.

bonee TOTO, IAKE eClH Mbl pacCMaTpHBaEM OJMH M TOT M€ OPraHMaM BO Bpe—
MeHM, TO OH TOXKE MeHseTcA (cTapeer, 6oeeT, HIMEHACTCA PEXMM PabOThI CHCTeM
ero perynauui M T.4.). 9T0 XOPOLIO NOHMMAIM [peBHMe Tpexu (Bce TeweT, BCE
M3MEHAETCA), HO YeJIOBeYeCTBO CPeIHMX BEKOB BIUIOTh 10 XX-ro BeKa, oﬁonpeﬂ HOe
ycnexaMmu ﬂETepmHCTCKO = CTOXACTUYECKOro MogxXona, oTOLAO OT 9THUX XaoTH4e-
cknx (eAMHUYHO - YHMKAMBHBIX) TTofxoos. Ceffuac HacTynaeT BPeMA IEPEOCMBIC-
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TUBAHUA APEBHUX TE3HUCOB M BBEJEHUA HOBLIX napapurs. ITocneguue ornmynst or
TPAAMUMORHBIX 11 6a3ypyloTca Ha Teopums xaoca it cunepretike (TXC)
Cymecserso otMeTiTs, uto TXC cBAzana M He OTpHIaeT ae'repm;mm:'rcxuﬁ
i‘lonxoxl (xot4 co croxacTukoit y TXC Gonbie pasmuumit), Ho ero MCMOb30BaHMe
B;E;T:l Engfa:‘srcx Ha napametpsi mopsaaxa (T111), kotopsie Ha HEKOTOPOM OTpeske
bEME TIPOCTPAHCTBA) MOIYT HEMMOXO OMMCHLIBATHCH B TepMMHax
pycen (OCHOBHEIX 3akoHax, YPABHEHUAX, NPEACTABNAIOWMX AUHAMUKY 6YOMOrH-
HYEeCKMX IMHaMUYECKMX CHCTeM - BAC). Onnaxo no mcrevenuo 3THX MHTepBaJioB
BPEMEHH BO3HUKAIOT 06N1aCTH [KOKepOE, B koTopbix anHamuka BIIC nperepnepaer
Efﬁ:::o:;f;}:fﬂm' K nocnegnum moxer otHocutben i nsmenenme pasmfpﬂocm
OCTPaHCT,
ey 5}12 ; 3 (x:i: (gl'l;;;.s KOTOpOM MBI HabniofaeM JIBMKeHe BeKTopa
B Tepmunax dasoporo NpocTpancTBa cocroanmit, I1I1, pycen n mrokepos
MOXHO OBIIO ObI 1 paccMaTpuBath AunHaMuky BJIC (npaBpa Becoma orpaHuqu:w)
M laXke B paMKax KlaccHyeckux TMO/IXO0B (fleTepMUHM3Ma U cToXacTuku). OgHako
g:;e:}ize: ;‘:::; :epMnHax nsyyenue BIIC BeckMa cuinbHo OTNHYAEeTCH OT KMiac-
/IbHO, B IETEPMUHMUCTCKOM MOAXOfe B ¢asoBom mpocrpanctse
ﬁ:’mop COCTOAKUA coBepltaer (vacTo perynapuyio) TPaeKTOpHIo, T.e. ABMXKETcH
q}aa};;l:l);opoﬁ TMHUH. STH TMHAY MOTYT HaXofUThCA B OIpe/ieNleHHEIX 06/acTax
IpoCTpaHcTBa (06pa3oBLIBATL IUK/TE] Ilyankape, nanpumep), a moryr n
ﬁs:r:';bcn Geckoneuno (neycToitumphiii oxyc, ysen u T.1.). Ognaxo T,I::aem‘;);ﬂx
Tpoctpasrss cootureTpes ncmme e IR TOE dcnor
o penenentoe cocroanme BAC (1 monoe-
q]aaOBBb;e?:;:gT::E::;;og:T ::m HMEEM NIeno ¢ obnakamu, onpemeneHHbIMY B
e AHUI 1 FOBOPHTB O KaKiX-To oNpefieneHHbIX [oMo-
s diisainh E.;.m, iJ,oBa ::ern(s'{r.;ﬁ B pamxax 6yfyuero npornosa) GeccMbicnexnno.
i " BEPOATHOCTH COGBITHA MMM €ro YacTOTH (P(A)
i HHO). I1pu sTom ana BAC P(A) Boobuwe we olipefiensercy, a
(A) onpepensercs, 1o TIpUMeHATD TeopeMy Bepuymmu gas HaXoKAeHNnA P(;'&)
z:{q :;Hh;:m::. 9To cBA3AHO C TeM, 4TO B 37Ok Teopeme P'(A)>P(A) mpu Heorpa-
cne ucnertanmit N. Ho Mer He mmee
AN MHOTOKpATHBIX ombIToB ¢ BJIC ¥ y wac mer gof:;zl:ﬁ:::: C;);ufrzz::lm
06bexToB (TouHee ckasaTh Y Hac HeT Jlaxke AByX OIWHAaKOBBIX) 5
Taxum o6pasom, B PaMKax BOSHMKalOUMX HecoobpasHocTeji B Hene Tpu-
MCHEHUSA RETEPMMHHMCTCKO- CTOXacTHYeCKix Tofixono B omucanmu BJIC ec};
;go;a::::ge TpebyeT MHbIX METOROB B usyyenuu 6uocucrem. Ha ceroausmu;i;
i a;:}g:( gepcnexmnnuﬁ TIOAXOR ANSL GHOJIOTHM ¥ MeSMLMHLI Gasupyerca
choiml;,?;ﬁ: BHa\::;Tee NPOCTBIX M AOCTYNHBIX MeTOHOB, WHPOKO celiyac
MEAMLHHE, ClENyeT OTMETHTh MeTojbl UReHTHOUKALUY pas-
MepoB arTpakTopos V., momoxenus mx TEOMETPHYECKMX U CpeHeB3BelIeHHbIX
UEHTPOB ¥ pacCTOAHKA MeXOy sTvMu IleHTpaMu (Mokasarens acuMmeTpuu) u
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PACCTOAHMA MeX/Y UEHTPAMM aTTPAaKTOPOB KakK A pasHbIX knactepos BIIC, Tak
U ans ofHMx u Tex xe knactepoe BIIC. IIpu sToM, B nocnegHeM cnyyae, ofuHa-
koBble BIIC To/KHBI HaXOfMTbCA B pasHbIX 61onornyeckux ycnopuax. Hanpumep,
arrpaktopst @CO opHoro U Toro xe yeaoseka Ao GonesHu u nocne 3aGonepanus,
WM, HalpiMep, A/IA PasHbBIX TPYNN JIOfeil ¢ ONMHAKOBEIM 3aboneBaHMeM, HO C
pasHbIMM Mcxofiamu Gonmesuu. [ina MeTabonuueckux HapymleHuit aTo MOTYT 6bITh
MO C pasHBIMM McXoflamu Gonmesnu (c KommeHcauuedt, cybxommeHcaumen,
NieKoMITeHcaiue).

B pamkax TXC Hamu ceityac paspaboTaHbl HOBble METOJIbl, KoTopble obec-
IIeYMBAIOT MAEHTH(GUKALMIO pycell, IApaMeTPOB NOPAJKa 1 obnacTeil /XKOKEpOB.
OTmMeTHM, YTO 9T0 Bee GOpMaNbHBIE IPOLEAYPbI, K HUM paspaboTaHbl a/lrOpHTMbI
W COCTaB/eHbl MporpaMmsbl, obecliedyBalole JOCTHXKEHHE BCeX Bblllle Tepeymc-
JIeHHBIX pe3y/nbTaToB. XapaKTepHCTMKa pAfia aCOPUTMOB M NpOrpaMM, KOTopble
6bu paspaboTaus! u ucnionbioBanbt B HUM Buodwuanku u Meguimackoi kubep-
werukn (HMM BEMK) npu Cypl'y, bGypmeT npepcTaBieHa B cIefyIoWEM pasfierne,
Ceifyac ke BOXHO HOFYEPKHYTb, YTO YCIEXM B 9TOH 0ONACTH CYLICCTBEHHBI U
OHM MMeIOT MpHIIafAHOMA XapakTep. VIMeHHO yike MONyueHHble HAMM M IPYTUMH
MCCeOBATENAMM JOCTIOKEHUA B 06MIAcTH NMpaKTHYecKoro ucnonsaoBaHust TXC B
6MOMEIMLIMHCKMX MCC/IEOBAHUAX M TIO3BOMSET HAM Ceifyac roBOPUTH O NpHean-
JKEHNM 00/IacTH METOZONOTHYECKHX 6UYpKallMi, CyIieCTBEHHBIX KaueCTBEHHBIX
M3MeHeHWIT B METOJAaX M MOHMMAHMM CYHIHOCTH NpPOTEKaHMA Mefuko-6uonory-
ueckux npoteccos [58-60, 62-70, 97-104].

Takum 06pasom, ecny MOJBECTM MTOI BCEeMY CKasaHHOMY B 9TOM pasfene,
TO MOKHO OTMETHTb, YTO NPHO/IKAIOWMACA CKaYOK B GMOIOTMM M MeAMLMHE
00yCTOB/IeHbl He TONBKC NMOHUMAHMEM KPHM3}MCa B TEOPMM M METOAAX ONMCAHMA
Guocucrem (BIC B 4acTHOCTH), HO M B ONpeflefleHHBIX YycreXax, JOCTMKeHUAX
CHHEPreTHKU M TEOPHM Xaoca, ocobeHHo B MefulMHe. VMeHHO TV JBa acmexTa
M03BONAIOT HaM fleflaTh cefiyac CMe/ible BbICKasblBaHMA O HeusOexHocTu Kade-
CTREHHOrO cKayka B Gminkaitinme 5-10 eT B MeTofo/IOr MM MelKo- Gionormyecknx
MAYK M, KaK HeH3OexHoe, B NpUOMKaluleMcs NpopbiBe B o0lacTH NO3HAHHA
IKUBOro.

B nacrosueM uagaHuu MbI GyAeM TMBITAThCA NMpeACTaBMTL Haubonee Beco-
Mue JIOCTIDKEHMA B O6/MacTM CHHepreTMKM NPUMEHMTENLHO K KINHUYECKMM
WCCNe/lOBAaHMAM M TIPUKIAiHBIM MEeAMUMHCKMM 3aayaM, KOTOpble 00ecredHBaloT
Honoe (opmManu3oBaHHOE KIHHMYeCcKoe MOHMMaHUe IEHHOCTH AMArHOCTHYeCcKMX
IPHIHAKOB, BbIGOpa ONTHMA/NBLHBIX METOJOB /Ie4eHWs, OLEHKM 9PeKTUBHOCTH
HTHX METOJOB M OLEHKM BIMAHMA 3KOGAKTOPOB Cpefbl Ha AMHAMMKY PasBHTHUA
1IATONOrMK 1 ocoGeHHOCTelt MepexoAHbIX MpolleccoB NpU TpaHcdopMaLMy MaTo-

I¢Hesn B caHOTeHes.
Yenemnocts npumenenua merofoB TXC, paspaGorannmix B HMM BMK

tpu Cypl'Y Mbl npofleMOHCTPMpPYEM Ha KOHKPETHBIX K/MHMYECKMX IIpUMepax,
CIBAHHBIX ¢ MeTabonuYecKuMu HapylWEeHMAMK M NPUBOAALIHMX K BOSHUKHOBEHHIO
HATONOrMYECKUX PEXMMOB (QYHKLMOHMPOBAHMA CEpHIEYHO-COCYAMCTON CHCTEMBI
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(CCC), B vacthoCcTH, X apTepHANBHON ritnepTeHsuu. CyllecTBEHHO, YTO ST
COUETAHHDIE MAaTO/IOTMM Pa3BMBAKTCS B ycnoBuax ceepa Pd. [Tocienmee naet
ROTIONHUTENbHY 10 MHPOPMALIHIO (ITyTeM CPABHEHMA HALIMX JAHHBIX JaHHBIMY
1o cpeaneit nonoce PO B 6muxkaiiieit nepcnexTise) ans oneHku atpexiBHOCTH
ucnosib3oBaua MerogoB TXC B KmMHMYeckoit KubepHeTyKe M TAaTOreHese Hay-
Gornee BaXHBIX (YHKUNMOHANBHBIX cHcTeM opranuama (OCO) yenopeka: Kappuo-
pecmparopHoit cuctemsr (KPC) n He/ipO-TPaHCMUTTEPHOTO CUCTEMOKOMIIEKCA
(HTC) yenosexa. MiMenno HTC cBssan C TYMOpPaNnbHEIMU HapyLIEHUAMM Mpu
MeTabonMyeckoM CHHApoMe (nanpumep, mpu CJI-2 TMma) M KonndecTBenman
OLEHKA €ro COCTOAHMA B YC/IOBUAX ceBepa PO ABNSETCH BaKHEIM SBeHOM B
SYHEHUM M TIPOrHOSE THKECTH MaTONMOTHYECKUX MPOLECCOB.

BaxxHo ormetuTs, uro Bea TipeAcTaBnerHan uHbopMauua Gasupyetcs He
TOMbKO Ha HOBBIX MeTofax TXC ¥ MX mpumMeHeHMH B KMMHMKe MeTabonnyeckux
CHHZpoMoB ¥ matontornu CCC, HO U Ha MCIONB30BaHMY HOBON Teopun Qasarona
Mosra (TOM). Vimerno TOM sBaseTcs HosbIM CHCTEMHBIM NTOJXOIOM B U3yYeHUU
CaHOreHesa M maroreHesa. B ee ocHose jexar npencrasnenna M.M. Ceuenosa,
WLIL. TTaBnoea u Y. Lleppunrrona o BosMokHOCTH 06pasoBaHus HepapXudecKux,
TOCTOAHHO MEHAIOUYXCA KOHCTENISLII TIOACHCTEM, 06ecedMBaoNHX TOCTHIKe-
HUE TIONOKHTENBHOrO (YacTo afianTalMoHHOTO, npucnocobuTensHoro) addekra
Anst Beex BIIC opranmsMa i uenoro oprayama B Tom umcre,

Vmenno yyenme .M. Ceuenosa o TnaseHcTBYtollell pomy ITHC & opranmsa-
LD He TONBKO /IBMraTeNbHbIX aKTOB (T.e. ynpaBIeHuy HEPO-MOTOPHBIM CHCTEMO-
Kxommnexcom - HMC), ko ¥ B dyHKumoHnpoBanmn scero OpraHM3Ma B LeIOM, a
TaKIKe TeOPHUA MOMMHAHTBI A.A. YXTOMCKOTo Monoxums Havato tdopmuposanmio
COBpeMEHHO Teopun ¢asarona Mosra, B ocrose TOM nexar HpencTaBnenns o
CYIIECTEOBAHUM JOBONBHO NOABIKHOTO, HO QYHKIMOHANLHO eMMHOrO HepBHOro
LieHTpa (pasatoHa Mosra- GM), KOTOPBIf 06beIMHACT M OCYIeCTBIAET peryns-

LUI0 TPEX OCHOBHBIX cHcTeMokoMitekco: HMC, HTC u HeApO-BereTaTHBHOrO
cucTemokommnekca (HBC).

C noauuuit KoMmapTMeHTHo- KmactepHon teopun BIC (KKTB) dazaron
MOSra - 9T0 BepXHUH WMepapx B opranMsalyu pa6otsl Beex BJIC, KOTOpHIN
;ﬁqémnaercs matpuueit A, [59,67,69]. Ocranbubie Knacrepst (Hanpumep, KPC,

» HMC) onuceiBatotes Marpruamu A, cTOAMMY Ha AMaroHamM 6aouHO
TPEYTONbHON MaTpuusl A u BXOAALLeN B rnobanbHyio Mojens BUAa:

dx/dt = A(y)x - Bx + Ud
y=Cx

3nech x = (%, %, ... x,)T - BeKTOp coCTOAHMA OprauMama wenosexa (BCOL
p CoM)

nmu BIIC, koTopsii onyceiBaer AMHAMMKY TIOBEEHIA KAKAOTO KOMIIapTMeHTA i
Kkiactepa; U - MaTpuua BHelTHMx Apaieos (ynpasnsioumx Bo3fieiicTBHIL), d - Bek
TOp 9THX AipaiBo.; Marpuiia C yUMTHIBaET BKMAJl KOO0 KNacTepa BO BHeLIHHE
BbIxopHsie curHanst ot BJIC (Hanpumep, 6uosnextpideckas akTHBHOCTS HEPBON
W FaHTIHA, WM KOHUEHTPaLys MeIMaTOpOB, TOPMOHOB)
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[Togo6Hble MOfeN ONMMChIBAIOT (a3aTOH MO3ra, ero yrpaengiollee BO3feM-
cTBHe Ha cucTeMokomiiekckl # GCO U ABAAWTC OCHOBOM A MAEHTUPUKALMM
napaMeTpoB IIOPAIKA M PyCel NpY UCTONb3OBAHMM GHXEBUOPUCTHYECKOrO TIOAXOA
B oleHke dyHKUMoHnpoBanHA ®CO, OpraHoB M OpraHuUsMa Ye/oBeKa B LENOM.
OTMeTHM, YTO MeTOJi «YEPHOTo AIMKa», KaK GUXeBHOPUCTHYECKIit U KubepHe-
TUYecKuit MeTof, BriepBble B Ouonorum M memuumue npumennn JVLII. Tlasmos.
Oﬂ,l{al({) ceffyac 3T METO/Ibl aKTHMBHO MCNONL3YTCH M B TEOPUM JJOMUHAHTHI, U B
TdM, 1 B TXC npu oueHke paGoTs! Bblllle YKa3aHHLIX TPeX CHCTEMOKOMIIEKCOB
(HMC, HTC, HBC). [enaetcs 970, KaK Mbl NOKa)KeM HIKe, Ha OCHOBE HOBBIX
MeTooB Teopuy ¢pasatona moara u TXC ¢ ucnonbsoBarnnem IBM u Helipo-9BM
[64, 69, 70].

DyHKUMOHABHOE eAMHCTBO STHX TPEX CHCTEMOKOMIUICKCOB obecreunBaeTcs
paboToi HeltpoceTeit roosHoro Mosra (HCM) Ha npuHUMNAX KOMIapPTMEHTHON
W K/IACTEpHOM KX OpraHM3ALMM B paMKaX MepapXMyeckoro NoAYMHEHMA U B3auMO-
pery/uun. Bnonne sakonoMepHo, yto uMenHo KKTD cTana ofHuM #3 OCHOBHBIX
HilcTpyMenros B obmactu omcanna HCM [58, 60, 62], unenTudukaumn pexumos
nonejenus HCM, crenenu cuueprusma u obmacteit ycroitumsoctn HCM. U
iMoo HCM nexar B ocHose paboThl (hasaToHa MO3ra Kak IIaBHOW JOMIHAHTEI
D]“'lilll‘l:!hﬂl YeNnoBEKa, a TaK JKe B OpraHM3allMy pas/IMYHBIX OIpYTHUX NOMUHAHT.

I} 5T0# cBASK YyMECTHO HAMOMHKTB, 4TO erlle A.A. YXTOMCKUI paccMaTpyuBan
JOMMIANTY KQK CHCTeMY-KOHCTE/UIALMIO HEePBHBIX 1IeHTPOB, KOTOpbIE MOAYMHAIOT
L00e MeonIMTenbHble OPTaHbl M OMpele/IAI0T HalpaBleHe TIOBEAEHYECKNX peak-
WHA BpraitiaMa - ero Bextop. OH oTMeyam: «BHEIHNM BhIpaXKeHMeM TOMMHAHTEI
ARiAeICn onpenenentas pabota win pabovan 103a opranusMa, IOAKpernIAeMasn
§ AWK MOMEHT pasHOOGpPasHBIMM pasgpKEHMAMM M MCKIOYaoluas AT
JRIE G Momena apyrme paGoTbl ¥ o3kl 3a Takolt paboTolt MM Mo3oit pUxo-
AR Hpeonarath BoabyxkaeHne He efUHOTO MECTHOTO OYara, HO L{e/0 Pyl
SREPOR, OliTl MOJKCT, 1MPOKO pa3bpOCaHHBIX B HEPBHOI cicTeMe. 3a MO/0BOI
mMun CKpunaeTcs uoséquzeume L[eHTPOE U B KOpe, ¥ B [OJKOPKOBBIX
SURAPRIAR Apeiiin, c1yxa, 06OHAHKS, OCA3aHMA, M B TIPOJO/ITOBATOM MO3Ie, U B
UG MG TIX CHIMHHOTO MO3Ta, M B CEKPETOPHON, ¥ B COCYMCTOI CHCTEME,
§ WA IOAAFATE, MTO 33 KXKI0H eCTeCTBEHHOM JOMHHAHTOM KPOeTCA BO3-
WAoo connesus (KOHCTeNAUMA) LeHTpOB. B Lie/locTHOM fOMMHaHTe

HAEL Hpeagie neero, KOpTHKanbHbIE M cOMaTUYeCcKue KOMITOHEHTBI
L M)[109]
PN M K0P THKMILHBIE KOMIIOHEHT ABAseTCS MOP(o-(yHKUMOHA/D-
MIRALIG YeTolluuneiM) MepapxoM, o6ecrieYMBalolMM  peryasinio
mﬂ HIC Mueino aror komnonent u gopmupyer noxarine M B
PUAR APYEHE HEPIHBIX UEHTPOB, B TOM Yucle U B ofbenHeHUN
dspsainedt npogonropatoro mMosra (Pd IIM), xoropas Moxer
“lnnu Monia 1 denos, MiMenno HefipoHHbBIE CeTH PeTHKY/IAPHOM
SO Mot (MDD T'M) sapaer 6azoBbie ynpapnsioliye [paniBbl

WA A
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eTCHS};OﬁL?:::mx Cﬂﬁu 2 MDA, cTPaflaloMX OXUpPEHNEM, OYeHb YacTo dopmupy-

HT2 H3OBITOYHOrO MOTPe6NEHUA MUILY, Pa3pYLIMTE KOTOpYIO yAaeTcs
HENOBEKY 0YeHb CIOXKHO. 3Ta YCTOMYNBAA IOMHHAHTA TPUBOLHT K CYLIECTBEHHBIM
USMEHEHHAM B IYMOpa/ibHOM PEryisAuum, Hapymaetca coctosume HBC , cHmxa-
ercst aktnHocts HMC. g HBC ato nmpossnserca B nepBouaqaanoa:: cliBure
Beex mokasareneif $pasaTona Mosra B o6/1acTh rIy6OKOro TOHUYECKOTO COCTOSHMA
(cryoxenue akTMBHOCTH cuMnatiueckoit BHC— CUM u TOBbILIIEHHE aKTUBHOCTH
napacumnatuyeckot BHC - ITAP). Opxako B janbHeiimen, KOIjia HABMKeHHe
BCOY nepexonur B CJI - 2 tnma Ha6moflaeTcA BRIpaKeHHaA M 3anosfanag
peakuns OM: nourn Bce PCO yenopeka NEPEXONAT M3 TOHUYECKON ob/macTy B
dasnueckyro (u3 obmactu T B o6macts F, cm. HIKE).

Taxoit xoneGarenbubiit pexxm OM, kax MpaBH/o, yXKe He flaeT obpaTHoro
ABHIKEHUA B COCTOAHME HOPMOTOHMM M YellOBEK HAXONMTCA B NOCTOAHHBIX JMC-
g};{xuuﬂx ~ OCHOBHAA 4acTb €ro CHCTeM HaXofUTCA B (asnueckoM COCTOSHUM
HHTe:a;aCTb - B I/yGOKOJ TOHMYecKol dase (Hanpumep, N0 NokasaTenAM MMMY-

PaccMotpum a1y pmnamuky Ha KoHKpeTHBIX npumepax 6onee mogpobHo, HO
CHavana HalOMHUM /A YMTATeNA OCHOBHBIE MOHATUS M MeTonel TOM u 'I,‘XC
TIPUMEHNTE/IBHO K KIMHMKe MeTabonmuveckux HapyuieHuit. Sto paccMoTpeHMe
HauneM ¢ TOM u pacemotpenia ocHoBmsIX npoueccoB mpu C[I -2 Tina aTE
OcTaHOBKMCH Gonee Nofipo6Ho Ha obLekTe u METOMlaX MCCIeMOBaHMIA. o
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2. TEOPUS ®PA3ATOHA MOS3TA Y1 EE IPUMEHEHUE
U1 U3YYEHUS JUHAMUKY BEKTOPA CO CTOSTHUN
OPTAHU3MA YE/JIOBEKA (BCOY)

C ITO3ULIMI CUCTEMHOT'O AHAJIM3A 1 CUHTE3A

C MOSMILMIA COBpPEMEHHOM KAMHMYECKOH KuGepHeTHKU YeOBEYECKHIL
OpraHMsM - 370 COBOKYTMHOCTb Guonornyeckux punamuueckux cucrem (BIC),
XApaKTepUSYIOUIAscsl MHTErpaiyeil NPUCTIOCOGUTENbHBIX peaxkuMii, ¢ ee OCHO-
BOMONATAIOIMMY TIPUHIIMITAMA LIEIOCTHOCTH M MEPapXM4HOCTH CTPYKTYpbl,
CaMOPETY/ALMM, TOMEOCTATHYECKOTO PYHKIMOHMPOBAKMA, HAEHOCTH ¥ CTPEM-
JeHns K camocoxpaHenitio. Hanbonee 1enoCTHbIE IIPEACTABAEHNSA B 3TOM aCNeKTe
ppickazan emd ILK. AHoxun B 50-x - 60-x rogax 20-ro Beka. BazoBbIM MOHATUEM,
B paMKax TAaKoro NOJXOJa, ABMAETCH MOHATHE PYHKUMOHATLHOM CUCTEMbL He/lO-
Bexka - ©CO.

B paMKax CHCTEMHOTO TIOAXOJa CTAHOBMTCS BOSMOXCHBIM U3Y'aTh U aHaHM3M-
pOBATH COCTOSHUE TOMEOCTa3a UenloBeKa, HAXOAUIErOCA B PAs/MIHbIX yCIOBUAX,
B ToM wicne B ycnosuax ajanramy. Paborammu ILK. Anoxuma u ero y4eHukos
(K.B. Cypaxos, H.A. ®ymun, B.LL 3unoe 1969-2004) ofocHoBaHb rnobajbHbIE
MeXaH!3Mbl LIEJIOCTHOM [ieATeNEHOCTH OpraHM3Ma 4enoBexa nyTeM HHTErpauyy
4ACTHBIX (PM3UONOTMUECKAX MEXAHHMIMOB B eIMHYI0 (YHKUMOHAMBHYIO CUCTEMY
oprauusma [8, 71]. 9to obecnieusBaeT rOMeOCTas B HOpME WM HANpPABTEHHBIE
A/l TALIMOHHbIE TIPOLECCE] TIPH PE3KMX U3MEHEHUAX SKOPAKTOPOB CpefbL.

B paMKax Ku6EpHETHHECKOro CMCTEMHOTO aHa/M3a C MO3HLHI TeopHH ®CO
CTAHOBMTCA BO3MOYXKHBIM o0bejiiHeHVe B3auMOJeHCTBYIOLMX YACTHBIX PEryIATOD-
HBIX MEXaHW3MOB, KOTOpOE HAaIpaB/IeHHO Ha JIOCTMKEHME NOJIE3HOro pesylbraTa
nestensaoctn ®CO, B yacTHOCTH, NpH afiaNTAUMOHHBIX peaxipax. Ilpu aTom
KkubepHeTHyeckasd TPAaKTOBKAa B PaMKaX KOMIApTMEHTHO-KMACTEPHOro MOAXoaa
(KKIT) # KoMnapT™MeHTHO-KIacTepHoM Teopuy 6mocncrem (KKTB) punammks
nosegerisa PCO B asoBoM MPOCTPAHCTBE COCTOSAHMI NO3BOIAET OMUCHIBATH
 HOPMY, ¥ TATONIOTMIO B OpraHu3Me uenoBexa. Briepsble Aamiblii MOAXoA pas-
pabatbiBaeTCA IpynINojf BelyIMX CrELyanncTos B ofacTH CHCTEMHOrO aHanusa
GuOMERMLIHCKHX cucTeM B pamkax Teopun ®CO [58-69, 77, 97-100, 110, 112].

Bhiuenepeuncenynie noaxofpl B passutny Teopun GCO I1.K. Anoxmuua
[103BONAIOT OMMCHIBATD ro0anbible MexaHuambl ynpasienus Bcemu ©OCO B
yCIOBMAX feitcTBUA oxogakTopoB cpeipl. KakoB Mexanusm B3aHMOJIENCTBHA
KPC 1 HMC (kak npeacrasuteneit 6asossix @CO Ye/oBpeKa), KakOBBI MeXaHU3MBbl
CKOOP/MHMPOBAHHBIX U3MEHEHNI TOKasaTene aTnxX ®CO B ycnoBuAX JeACTBUA
aKkogakTopoB ceBepa PO — oTH BONPOCH ABNAIOTCA BEChbMA AKTya/IbHBIMK IIPO-
Gnemamu passutia Teopuu ©CO, ucnonbsopanna KKIT u KKTB pna ux onucanus
U MPOrHO3MpOBaHMA.
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B pamkax cuctemmoro anammsa y KKII CTaHOBUTCA BOSMOXHBIM OIMCaHKHe
Autamukn noseaenns @CO u romeocTasa B 1jenoM B YCHOBMAX yTpaBleHns co
CTOPOHBI HEKOTOPOro IEHTPalbHOO PEryATOpa, 0603HAYAEMOro Kak ¢asarton
Mosra (®M), 4To Gbiro BIEPBble NIPEJCTABNCHO B paboTaX 6MOMHSMKOB U Gio-
KnbepHeTukoB Ha pyGexe XX u XXI Bexos [58-62, 66-69, 101-104].

Wsyuenue ponn OM s perynaimu KPC u HMC venoseka, mpoxusasowero
Ha cesepe P®, apnserca BecbMa BaxkHoil npobnemoit Teopun GCO u 6roxubep-
HEeTHKH. Pellleiio yKasaHHBIX mpo6rieM U mocpamaeTcs HacTofAwan pabora.

Onucanme Hopmbl M matonorumu B PaMKaX KuGepHeTHdeckoro mnoaxopa
MoxceT GasupoBathea Ha KOMNTapTMEHTHO-k1acTepHoM nogxope (KKII), B paMKkax
KOTOpOro Mbl MOXeM paccMaTpuBath pasmiunsie $CO kak KIIacTephl, Cofjepia-
LM perynATopKble KoMnapTmentsl. Torfa opramus yermoseka MpefcTaBseTcs
CNOXHOM CHCTEMO ¢ MHOXeCTBOM YPOBHelt opraHusanuy u ynpasnenus. Corna-
COBakHMe PaboThl PasTUYHBIX PUIHOIOTHYECKHX CHCTeM OpraHM3Ma, ONTUMallbHOe
ylpasiienue co croponst IHC, kak Bepxuero nepapxa Bcemu atumu GCO, obec-
TICYMBACT CAHOTEHES, TO €CTh TOMEOCTas B HOpPMe. UenTpansurmvm perynatopom,
B PAMKaX Takoro nojxopa, GYHKLMOHANBHOTO COMACOBAHHOrG B3auMopeftcTBIA
MHOTOYPOBHEBOI CHCTEMBI NOMJIEP)KAHMUA KHIHEHHO HEOOXOMMEIX TIapaMeTpos
FOMEOCTA3a ABNACTCA NOGANbHAA PerynaTopHas cucTema Ha Gase [IHC, obec-
TEYUBAIOIAR HHTETPUPOBAHHOE YIIpaBNieHMe, KaK B HOpMe, TaK ¥ NpY pasBUTHN
TIATONOrMecKoro npoiecca. 3Ty CHCTEMY YCIOBHO HA3BIBAIOT dasaroHoM Mosra
(®M) 1 oHa ucnonuser ¢yuximio 6asosoroe Perynsatopa Bcex pyHKLmit opranuama
yenoseka [97-104].

Briepsrie npepnonosxkense o mamsunu s OpranM3Me Yenoseka Qasnyeckoit u
TOHWYECKOH PEryNATOPHBIX cucTeM (OcHOBBI TeOpUH (asaTOHHOTO romeocTasa)
6bu10 cenano ewé Y.[leppunrrorom B 1906 ropy. B cootBetcTBHE € ¢azoToHHOI1
Teopuert [69,70,101], BereTatusHOE K HefPOMOTOpHOE PerymMpoBaKme UMeeT psg
MPUELMIHMANLHO 0OIMX CHCTeMHBIX CTPYKTYPHO-QYHKUMOHANIBHBIX MPU3HAKOB.
CywecTayeT TecHas cBAasp MEXTy TOHMYeCcKoll MOTOPHOI cHcTeMol 1 IlapacuMa-
THYIECKMM OTAENIOM BereTaTMBHOM CHCTEMBI € 3aliefCTBOBAHMEM XONHHEPIHYECKOTo
HEMPOTPAHCMUTTEPHOTO MeXaHW3Ma, a Takke Mexny ¢asudeckoif MOTopHOM
CHCTEMON M CHMIIaTHYeCKUM OTACNOM BEreTaTHBHON CHCTeMBI ¢ 3afeffCTBOBAHMEM
KaTEXONaMUHEPTHYECKOr0 HefipOTPaHCMMTTEPHOTO MeXaHuama, B duamonornye-
CKIX YCTOBUAX MEX(Ty TOHWUECKHM MOTOPHO-BEreTaTHRHbIM CHCTEMOKOMITIIEKCOM
(TMB) u asnueckum MOTOPHO-BETeTaTHBHBIM CHCTeMOKoMMIeKcoM (DMB) npo-
MCXOUT HEMpPEpHIBHOE HellpofuHAMHYeCcKoe 6anaHciposanue.

Pabota ®M 6asupyerca ma PyHKUMORMpOBaHIH HeltpoceTelt (HC) mozra,
KOTOpble MOTYT HOBOMBHO YCHEWIHO ONHCHIBATHCH B pavkax KKII u Teopuu
cuHeprusma [58-70, 112-113). Bce TIPOLECCHI, ABNEHMA, MpeNMETEl MOryT
UMETDL CTaTHYecKye M AMHaMUuecKie XapakTepucTnku. IlonsTye CTaTHYeCKOro
COCTOAHUA MoGoro o6bekTa ~ 970 yCMOBHOCTL M, akTHyeckn, Bce nmpegmers,
MPOLECCDI, ABEHNA IPUPORBI UMEIOT NPHHLMIHANLHEO IMHAMIYECKH Xapaxrep.
Toboit guHamuyecknii nporjece (o6bex, siBnenme) namenneTcs B [IPOCTPaHCTBe,
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ca, T.e.
BpeMeHH, ¥ M3MEHSIOTCS JMHAMMYCCKME XapaKTepUCTHKU BTOro mpolecca,
L]
HeKoTopble MepeMeHHble, ONMCHIBAOLIME TPOLECC M 06beKT. .
[Ipyu MayyeHH 3aKOHOMEPHOCTH 61oMeIMLIMHCKMX TIPOLIECCOB MX [ <
CKMe XapaKTepucTiKu (Kak y)ke OTMeuanoch Bhllie) MOTYT 06pasoBbIBaTh He o
€HHBIX TlepeMeHHBIX,
asoBoM mpocTpaHcTee 06061
Blit BEKTOP COCTOAHMA X B
: = x )7, rme kaxpas MHaMuYecKasd XapaKTepUCTHKA X, ABMACTCA
Te x = (x, Xu 0y X, ), ; L e
dyuxumess BpeMeHy. B oTAABHbIX CIy4asX MOXeT ObITh X, = X(f}, X, 1 ajm
z(t) v Torzia m - MepHoe (ra30BOE IPOCTPAHCTBO BK/IOUAET PeabHbIe KOOPI:;“!.:och
(%, Y, 2) ¥ HeKOTOpBIe IPYTHe IMHAMUUECKH e MlepemeHHbIe (POCT, Bec, uucie
L 3 7
KNETOK U T.JI.) peanbHOi GMONoruYecKor cHcTeMbL ' el
Onucanne NpUpOLHBIX OGBEKTOB WM TIPOLICCCOB CBOAMTCA K s
AMHAMYKK TIOBEACHHA BEKTOpa COCTOAHUA X (CO BCeMM ero KOMIOHeHTaMi), .
yHKLMM BpeMeHH £, T.e. X, = x(t). OueHb YacTo MeAMLIMHCKas, dusnueckas, xﬁrm
yeckas, GHONOTHMYECKAA 3afjaya CBOAMTCA K HeoOXORMMOCTH onmauuinjll{p;;imblx
10 NMOBETEHMA
KaK C/efiCTEMeE, MpencKasaHu
npolecca BO BpeMeHU U, et o
eHu t = f; TIpH Y )
IKpEeTHOMY MOMEHTY BpeM ;
KOOP/IMHAT BEKTOpPa X K KOF o
yro x(t;) TouHo 3apano. OfHAKO BCETWid MOXHO HCNOMb3OBATH Muommcpzoe
H Ta
NPOCTPAHCTBO, KOTOPOE He COJEPXKHT BpeMA, a TOMLKO TepeMeHHbIe xIKa s
NPOCTPAHCTBO MbI GyfieM Ha3bIBATE ¢a3oBLIM IPOCTPAHCTEOM, 2 (zgmamn
B HEM GYH,ET ONMCBIBATh NNOBEICHHE anSOBOﬁ TPGCKTOPHH XI = X6 mﬁoﬁ 0611-
B nousTue avHamuueckux cucreM (JIC) MoxeT 6bITH BK/TIOYEH 11 ol o6n
eKT MMM TIpOllecc, [ KOTOPOTro OfiHOSHaYHO OMpefieNAeTCA MOHATHE CO m;
KAK COBOKYMHOCTM HEKOTOpHIX TMepeMeHHbIX BeNMUNH .v;i(r), COCTa;HH!OLuHT
OY) B ganuelii MoMme
oauua (B meguuuHe sto BC
KOOpJMHATHl BeKTOpa COCT :
upefteun { ¥ V1A KOTOPBIX MOXKeT GBITh 3aJlaH 3aKOH, OMMCHIBAIOLIHI “iM?;{;H;T
= eHIeM BpeMeHM -71,
(amonioLMI0) HayaMbHOrO COcTOAHMA X,= x(f,) ¢ Teu p
97-104, 112-113].
Cx,oopnumposanuas pabora Bcex @CO yenoeeka B HOPME M (ocoﬁenn:;
€
I'IPH TaToOAOIrMH oﬁecneqnsaer ToOMeocCTa3 opral-msma, T.€. HOMQP)KEHHE Bcexsme
TOMOTHYECKHUX M =
7 ax arTpakTopa Hopmbl. [Ipy ma
JKM3HEHHBIX QYHKUMIA B Ipefen we:
HeHMSIX CHCTeMa PeryALMy roMeocTasa TpanchopMupyeTcs B uen? naroﬂemx
U3MeHeHNH B CHi
YTO XapaKTepH3yeTcsA PANOM
KOHKpeTHoro saboneBaHus, o
pcry:fmun @®CO (HaunHag OT IIYCKOBOrO MeXaHu3Ma i, jjanee, aenymu;ozgs_eubr}
-2007 rr
flaTonornyeckoro npouecca). VcciefoBaHusi MOCHEHUX €T {6199:emqecmr0
oro Kubep
e (baKkTOB B MOMB3Y UMEHHO TAK
NpefcTaB/IALT Bee Goblu “oro
ngnxona B M3YYEHMH [IPOLIECCOB [TATOreHe3a, B OCHOBE KOTOPBIX JIEXMT HapyﬁHC)
E. B
anaHca B LEHTPanbHBIX (MEepPBUUHBIX) PEryAATOPHBIX mit;:;pax (T :
KOTOpble OTBETCTBEHHEI 3a obmyio perynsuuio ®CO [97-104]. I
ECTI:v ﬂPEﬂCTaBHEHHH, YTO MHOIME CHCTEMBI OPI"‘:!HHSMa nMe : .
sonoTsle npomnopuuiu [101]. OTK/IOHeHME OT TApMOHNYECKMX OTHOUIEHIM) Hnma-[b
[[POM3BOJHBIX YMC/TA TT MEXTY CHCTEMHBIMI 3/IeMEHTaMJ LIE/IOTO MOXET 0Tpa ;i
> A aHU
CHIDKEHME «CaHOTEHHOTO MOTEHIMaNa» ¥ CTaTh OCHOBOW 1A GOpMHPOB
i nToma-
«/ICKOM(OPTHOrO CHHIPOMay, KOTOPbIN XapaKTepusyeTcs MOMMMHKPOCHM
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Puc, 2.1. ®asoswii nopmpetn usmenenus yposua
YPOBHA xamexonamuros (x,), 2e F - gasuuecx
namonozus, N - nopma, PN — rcesdoHopma,

THKOH.
B pamkax Teopuu dasosoro NPOCTpaHCTBa 3TO COOTBETCTBYET Nepexoxy us

OfHOM
Tﬁ ° ot;iﬁacm asosoro npocrpancrea B APYTYI0, M TOTla HeNpephIBHOE MOKH-
PHpOBaHMe quHamMuky BCOY npuoGpeTtaer GuoKknbepHeTHUeCKMit cMbIcr,

B uenom, dpopmuposanme TaTotoriieckoro npouecca B pamkax KKII pac-
o6t M cHCTeMHBLL npotecc B

PaMKaX Takoro kubepHeTnueckoro
30BOM N/IOCKOCTY MiTH B npocTpan-
aKoro npocTpaHctsa (pic. 2.1.) [70,

TI0/IX0J1a, CKa3aHHOe MOXKHO NpeACTaBUTS Ha a
CTBE COCTOAHMI B BUMle OTHENBHBIX obnacreii T
97-104, 110, 112-113]. 4

Y npakTUYecku 3HOpOBLIX JTHOfelt NOCTOAHHO

€Tasa opranusma) B obnacts npu-
T:€. K aTTpakTopy. B pamkax omucanus gunammxy BeKTopa
7Ib3OBAHUEM KOMITaPTMEHTHO-K/acTepHOIY Teopum 6uocH-
0¥ TUIocKocTH (m - MepHoe $asoBoe mpocTpancTo) BeckMa
CUTYALMIO MOXKHO NPEACTABHUTL CefyloLM obpasom.

TATMBAWIMX MHOXECTB,
coctosHuA (T.e. ¢ Ucro
creM — KKTB) u ason
NpUGIIKEHHO Takylo

xlh

0
—
X2

CyxoxunvHozo pegdnexca (x,) om
ax namonoeus, T - moHuveckan

Ha
NpUMep, ANS AByx HEKOTOPBIX 06061[eH X KOOpAMHAT, ONMCHIBAKOILMX

BEKTOP COCTOAHMA X M TroMeocTas B
YPOBERb asuueckoro cyxoxumbioro
KE\TE’XOHG.MHHDB,
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ero
uetoM (B KadecTee ¥, MOXHO BbIGpaTh

e
Pedrexca, a B kavecTpe X, — ypoBeHb

KOTOPBIji
PBIH HUCKYCCTBEHHO MOMeT M3MEHATBCA TNOJ HeitcTBUeM

L-JIOITA (HakoM, Majionap, CHHEMET MM YTHETAThCA eCTBUEM HEHPOJIENTHKOR),
TaKoit mpolecc npeAcTasaer Ha puc. 2.1. OTK/IajbIBan 0 BEPTHKA/IM IHAYCHUA X,
M 10 FOPH3OHTaIM X, Mb! No/yuum (cM. puc. 2.1) kapruny: N - obractb HOpMBL
(nmepeceyenue aByx obnacreit), obnacth pasmueckoit naronorun (F), obmacts ToHM-
yeckoit naronoruu (T). 3To Bcé BnonHe cormacyeTca ¢ MIpHHIMNOM (a3aTOHHOTO
HcﬂpOﬂﬂHaMH‘{éCKOFO MeXaHM3Ma COMaTO-BETETATHBHOIO peEryNHpoOBaHHA Ha
OpraHM3MEHHOM YpoBHe. Eciy opraHuam YenoBexa NpeuMyllecTBeHHO NpebbiBacT
B TOHMYecKo# Qa3e (ato XxapakTepHO A ceBepa PD), To OCHOBHBIE NPOLECCHI
1IPOTEKaI0T COINIACHO /1eBOit monaoBuHe Tabmuupt 2.1. B npormBHOM cnyyae Mbl
MMeeM 12 KacTepoB NpaBoil MONOBHUHEL 1 dasuyeckoe cocToanne DCO n gpyrux
6HOHOFH‘{ECKHX JMHAMHWYECKHX CHCTEM.

[lonoxenne yentpoB obnacrest T wm F moxer cMmewatbes (orpaxas
MOCTOAHHBIA HEpPO-MOTOPHBIA — BereTaTMBHbIA OanaHc). A 5TO 3HAYMT, 4TO M
o6iacts N MOXET IOCTOSHHO M3MEHATLCA (IO pasMepam), a ee LEHTP TAKECTH
emeinatbes B obnacte T win E Ilpu 9ToM y 4e/oBeka MoXkeT ipeo6aajath TOHM-
\[ECKMi MOTOPHO-BeTeTaTUBHBIA roMeocTas (B KOMIIIEKCe ¢ HapacMMIaTHYeckuM
OT/Ie/IOM HepBHOM cHcTeMBI) MK (asHueckuit MOTOPHO-BereTATUBHBIA FOMeOcTa3
(l\ KOMIINEeKCe ¢ CMMIIATHYECKHM OTOENOM BereTaTMBHOIT HEPBHOﬁ CHCTEMBI). HPH
Hpeobnagauun noxasareneir T 3oHs! (neBast nonoBuHa puc. 2.1) win F 3ous! (npa-
Il onoBMHa puc. 2.1), ucXxofiHo HabmoxaeTcA capur B o6nactk PN (cM. puc. 2.1),
JlUKe HeCMOTPA Ha HanuuMe HOpMbl My matosormu, [lna cpepmeit monocst PO
{HCI0 HOPMOTOHKKOB BOXOIMT fio 30-40%, a BhIpa)XeHHBIX TOHMKOB (BaroTOHM-
Kon) ne Gonee 30-40% (neToM MX YMCIO yMeHbLIACTCA).

BB ajlopoBOM opraHMaMe CaHOTEHHBIE MEXaHW3MBI (YHKIMOHUPYIOT KaK 0ObIU-
e (pusronornyeckue, obYCITOBNEHHbIE ECTECTBEHHBIMM TEHETHYECKHMM MPO-
IPAMMAMY TapMOHM3aUMM (PYHKUMOHANBHOTO COCTOSHMA OpraHuaMa. OyHKImam
1% OCHOBHBIX CHCTEMOKOMIIEKCOB ~ HEPOMOTOPHOIO, HEHPOTPaHCMHUTTEPHOIO
1] ||¢ﬂIJO|JIEI'ETaTHBHOI‘O CHUCTEMOKOMIIVIEKCOB — B HUMBPH{&HHH SHOPOBbﬂ Ye/loBeKa
WINOMTCA TIaBHOE MeCTO. DTH CHCTEMBI, KaK aKTHBHBIE CTPYKTYpBI, ONpPeHe/IAT
HAPAMETPBI CAHOTEHHBIX M MATOreHHBIX peakuyi ApPYTHX 9MeMEHTOR OpraHM3Ma
(hae tepunix 1 komnapraenTtHex JIC). ViMeeTcs norpatiyHas 30Ha Nepexofa caHo-
enax pcnkunﬁ B [MaTOTeéHHble, KOTOpadA CBA3aHa C MOHATHEM 6aphEpHLD( CBOMCTB
MiOofl cucremer [112-113, 97-100]. [TocneaHee xapaKTepusyeTcs OTK/IOHEHHMEM B
SO TOIIIMH HEHTPAIBHBIX PeTyAATOPHBIX QYHKLMit (npefcTaBaseMsix (a3aToOHOM
Mustn ((DM) B Tornueckyio o6nacts (T) unn dasuveckyio (F) [58-70, 112-113].

“ PasnuTHH 60}1&3H€ﬁ, WIKH TaTONOTMYeCKHX IIpOLECCOB, ‘{PESBbl‘laf{HO
BAMIL Ne TONLKO BbIAB/IEHME, HO M KONMYECTBEHHad MHTEpNpeTalMA CTPYK-
LY (Y IKIHOHANBHBIX TTepecTpoeK (M3MEHEHUIT), KOTOpble MOTYT IIPHMBECTH
N loikaM karactpod man BHesanno npusectu BIC B xaoTiueckoe cocTosHMe
LL0) Tlpw onMcanmu aMHaMuKyi pasBUTHA KaK CAHOTEHHBIX peHOMEHOB, TaK M
HATIOIMIECKONO TIpoliecca BaXKHO ONpefieNMTh OCHOBHOE 3BEHO B LelM CTPYK-
PP by NKUHONAIBHBIX HAPYIIEHMA - K3MeHeHMe, oNpefendioliee pasBUTHe
STk aranon Goneanu. bea ycraHosnenuA Befylulero 3BeHa (B cMHepreTHke
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3T0 napameTpel nopsgka — III1) matorenesa HEBO3MOKHO TpoBeleHMe maTore-
HETHYECKON Tepanuu - KoMIlieKca Mep, IIaHPaBHEHHhI}( Ha npepriBaHue enn
TIPUYMHHO-CTE/ICTBEHHBIX  OTHOWIEHMI] MEXQY PasMMuHBIMM  CTPYKTYpHBIMM,
MeTabonmuyeckumu u bynxumonans ey HapyIIEHNAMY, BO3HMKAOWMUMYU B
OPraHusMe BCMEACTBHE BO3LENCTBUA IIABHOLO STHONOrMYeCkoro dakropa, myTem
YCTPaHEHUA OCHOBHOrO 3BeHa «IIaToreHesay.

Cospemenubiit stan PA3BUTUA KITMHNYeCKON KMGEPHETUKN, OCHOBAHHBI Ha
CHHEPTETHKE M TEOpHM Xaoca, TO3BONTET Ha KaYeCTBEHHO UHOM YPOBHE M3yyaTh
CRHOTERHLIE I NTATOreHHbIE Mpoliecchl B pamkax KKIT. Teopns xaoca n cunepretuka
B OCHOBE TeopeTyueckoit GHOMOTHM 1 MemUIMHDI MO3BO/IAIOT ONMUCHIBATH COCTO-
fHAe OpraHusma uenoBexa B HOpMe (canorenes) 1 mpw naronormu (marorenes)
¢ nosuLmii MHOrOMepHoro (m-mepHoro) dasosoro MPOCTPAHCTBA COCTOAHMIA, B
KOTOPOM Ye/loBeK, Kak ciaodHas 6uonoruyeckan ArHamnyeckas cucrema (BJIC),
NPCACTaBNACTCA BEKTOPOM COCTOAHMA Opranusma yenosexka — BCOY, ITocnenmmii
MOXCET CO3MaBaTh HEKOTOPBIE ABIKEHHA B mM-MEPHOM (a30BOM MpocTpaHcTBe
B IlpefieNiaX HeKOTOpbIX o6ractei (arTpakropos) (16, 67-70; 77]. Kavecrsenso
HOBbI TIOIXOX B KIMHUYecKol KiGepHeTHKe T03BONUT muddepenunponars ne
TOMBKO NOHATHS HODMBI M TMATONOTMM, HO W ONHMCBLIBAThL PasiMYHBIE COCTONHUSA
OPTaHM3Ma 4efoBeka B TpefenaX pasbIx Tpajjaumii TaKux NOHATUII caHoreHesa
W natorenesa kak npen6onesus u cobcTseno naronorus. OcoGo aTo Kacaercs
TIONIXONOB B paMKaX Teopuy asaToHa mosra [97-104], xorpa napametpsl GCO
YK/Ia[IbIBAIOTCA B HEKOTOphle 12 Knacrepos (cM. puc. 2.2),

Haubonee paxwroi AOATOCPOYHO! TepcneKTHBON passuTHSA COBpEMEHHO
KiMHnyeckon xubepuetuxu—~ KK asnsercs, OCHOBaHHOe Ha cuHepretyke i KKII,
onMcanue QYHKUMOHANBHBIX CHCTeM opranusMa - ®CO kax BAC » HOopMe M
TIpH MIATONOTHH, MCCNeOBaHMe NoKasaTeNelt BCOY, pasmepos ux aTTPaKTOpOB
A/ PasMNHLIX BUAOB TIaTONOTMY, KMHAMMKH TIOBENIEHMA Beex 12-Ti Kiactepos
0606IieHHEIX npusHakos (sTy fepeMeRHble 06pasylor m-MepHoe ¢hasoroe
TIPOCTPanCTRO), cTemeHelt B3ammocpaay nokasareneit (mapamerpoB nopapka),
OMUCLIBAIOLIMX BCe 3 ykasaHHble BEILze ciicTeMokomnnexca. Mmenno B pamkax
STUX 12-Ty KnacTepoB  ompegensiorcs HOPMa M NAaTONOTHA NpH HapymeHuax
06MeHHBIX nporeccos, B "ACTHOCTH, [PH OKUPEHNMM U caXapHoM guabeTe 2 Tyna
(CI-2). Ocoboe snauenye TP 9TOM MMeeT paspa6oTka npouenypsi UReHTHNKE-
LK MUHMMANbHOM pasmeprocTy « dasoBoro TPOCTPAHCTBA (K < m), B KoTopom
Koopaunater x, BCOY (i < k) ONPefensioTC Kak TIapaMeTphl MOpAAKa, a caMyu
Mofemu BAC omuchipatotes Tax HA3bIBaeMBIMM «pycIaMu», Unentuduxauus I111

¥ pycen npu oxuperwm 1 CIO-2 u cocrapnstor OCHOBY HACTOAWIMX UCCNE[OBAHMI,
KOTOpble GasHpYIOTCA Ha COBpeMeRHbIX METORAX KMMHWYeCKOH KnbepHeTnky.

Hanomuuwm, uro MACHTH}YKaLMA napameTpos NOpsAAKa W pycen coCTapBiser
OCHOBY COBPEMEHHOI'O CHCTEMHOTO CHETesa (B o1/mMyMe oT cucremmuoro aHanm3a), a
MeToAE! MienTuduKkaumy [1I1 i PYCen - ocHoBY coBpemerHoit KK B PaMKax cuuep-
TETHKM 1 Teopun xaoca. Ilpn stoM Baxkio CCO3HAaBaTh, YTO GOpManbHbL MaTeMa-
THYECKMIA alnmapar Takoi TIPOLIEAYPbI HAXOAUTCS TIOKa B CTAmUH paspaGoTku.
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DL & ASHUECKHE
mnnumacxuz MOTOPHO-BETETATHE HHEIH
e CTEMOKOMITLEKC
MOTOPHO 70
cm“&?f%m o FAMK (SMEBC)

L

] 7 BHC

HefipomMoTopHED 7 CHCTEMOKO MILIIEKC

BHC [

1. AKTHBaLMA ABPOGHOTO TNMKO-

AxTHBanua aHaspoOHOrO IMMKO-
Maa.

JIU3a.
2. Crumynanua cuntesa PHK.

QOcnabnenue cunresa PHK.

3. Yeenuuenue cuHTe3a Oenka.

Yruerenue cuuTesa GenkoBs, yrie-
BOJIOB.

4. AKTMBal}MA TeHETUYECKOro anma-
paTa U MMTOTHMYECKON aKTMBHOCTM
KJIETOK.

YrHeTeHHe reHeTUIeCKoro annapa-
T4 U MUTOTHYECKOM AKTUBHOCTHU

KIETOK.

5. CHWKeHne MHTEHCHMBHOCTH HMM-
MYHHOI'O OTBETA.

CTHM}'J'ISI ud UMMYHHOIO OTBETA.

6. AxTBauMA aHa6OMIYECKUX TIPO-

AKTHMBAanMA KaTabOIMIeCKUX Mpo-
LIECCOB.

11eCCOB.
7. Tpogorponusiit addexr.

OprorponHstit addexT.

¥
8. YsenuumsaeT KOHLEHTpampo K
B KPOBM M €ro BHYTPUK/IETOUHbIN
| IPaHCropT.

=
YeenuuuBaeT KoHueHTpaimio Ca
*B KDOBM M €r0 BHYTPUK/IETOYHBIH

TPaHCIIOPT.

9.0cnabnger KOAary/nAlMOHHbIE

CBOMCTBA KPOBU.

AKTMBMPYET IIPOLIECC CBEPThIBA-
HMA KPOBH.

10. IloBpillleHHBIE TOKA3aTeNM aK-
THUBHOCTH NIapacUMIIaTHYECKOH
BCreTATMBHOM HEPBHOM CUCTEMBI
(ITAP) M noHwxKeHHEIE MMOKa3aTenyu
CHUM.

TloBHIlLIEHHDIE TIOKA3aTeTM AKTHUB-
HOCTH CMMIATHYECKO! BereTaTue-
Hoi1 nepBHOit cuctems! (CYM) u
MOHM)KeHHbIe nokasarenu ITAP,

11. Hu3kas cremneHb CMHEpPrusMa B
MCO un BIC B 11enmom.

Bricokasi CTeneHb CMHEPTM3Ma B
®CO u BIC B nenom.

12. Yakue MHTepBalbl YCTONYMBO-
¢tm BJIC opranusma, pabora B6mu-

IInpoxue MHTEPBAND YCTONIMUBO-
ctu BIIC opranuama.

AW TOYEK KaTacTpod.

7 cK020
Puc. 2.2. Cxema npunyunuansozo fasamornozo Heupoauuamia:e ¥
Wisioo i)
MEXAHUIMA COMAMO-BECEINAMUBHOZ0 PeZYNUPOSAHUA HA OP2AHUIMEH yp
(Ho B.B. Cxynuenxo u B.M. Ecexosy, 1991-1998).
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CHeTeMibfi aHMIS 1 CONPEMENIIA CHCTEMNBIN CUHTES, OCHOBAHHEBI Ha
MACHTM(MIAIIN HAPAMETPOR HOPIAIKA H PYCEN OCHOBHBIX NapaMeTpOB, OMUCHI-
IARIOEE PABTY (hAROOIMAECKHX CHCTEM PasHBIX YPOBHeill opraHusaLuu, B
AAETIEEEIG GRERTMAMA S0IOneKa I AHTATORM3ME €ro MHAMBHAYANTBHOrO MHOro06-

PRRHE EERIBE OIS KOMITICKCR €CTECTBEHHBIX MeXaHM3MOB npucriocobHTeNnbHbIX
PRAREME S iaieofecinonennn K nosjeicTBuam Pa3nMyHEIX GAKTOPOB BHEIIHel
SUETPRIER S I ATOTCHETHYECKOTO — MCXOTTHO OTpaXalolllero KaK CHUXKeHHe
s eckoro pesepna canorennsix PeaKIMit, TaK W SBOMIOLHMIO PYHKIMO-
SRARRAIN Hapyiensit i oprannueckue Heo6paTiMBble) mo3BonseT XapaKTepu-
AURATL BHOAOIMMecKHe IMHAMIYeCKite CHCTeMBl He MPOCTBIM CXEMATHYECKUM
WY HRIMONAILIOIM  OTMCanMeM, a ¢ mo3MIl KOMIIapTMEHTHO- K/IACTEPHOTO
Nk, ocnennmit nosonger konmyecTeHHo M Ka4yeCTBEHHO OIMCBHIBATh
sy BJIC Ha pasmuumbIx ypoBHsX opranusauuu [78-79, 112-113)].

B pamkax Takoro moxxoma 6onesHb — 910 Ka4eCTBEHHO HOBBIM YXU3HEHHHI
IIPOIECE, IpH KOTOPOM XOTA M COXpaHSIOTCA dyHKIMH, XapaKTepHBle JIA 3[0po-
IIOF0 Oprany3Ma Kak CNoXXHO! CaMOperynupyIouIeiics CHCTeMB!, HO MOSB/IIIOTCH
HOBLIC U3MEHEHS, XapaKTepu3ylolle 3Ty CHCTEMY Kak CaMOpa3BMBAIOLLYIOCH,
CHOCOGHYI0 CO3NABATD YCTOMUMBEIE COCTOAHMA ellle 6oMee CAOKHOI 11e7IOCTHOCTH
B COOTBCTCTBUM C KaueCTBEHHO MHBIMM YCIOBMAMY cpenisi. [79]. C mostBrensem
HOBLIX yPOBHe}! OpraHusauuu cucteMa mdibepeHimpyercs, B ieit dopmupyotca
HOBEIE, OTHOCHTENBHO CAMOCTOATENBHEIE MOfCHCTEMBL BMecTe ¢ Tem TepecTpauBa-
eTcs 610K ynpaB/ieHys, BOSHUKAIOT HOBbIe TIapamMeTpeI MOPS/KA, HOBBIE THITHI TIpS-
MbIX 11 o6patHbIx cBaseit [78, 79). Ha yposre uenoro Opr'aHM3Ma HOBOE KauyecTBO
Ku3HK (npep6onestb MMM coBCcTBeHHO GonesHn) — 3To CcHMKeHUe CaHOTeHHOTO
NOTeHUMa/a Ha $oHe NMpeBaIMPOBAHKA MATOTEHHON EvcdyHKUMM dusHonoruye-
CIOIX CHCTEM, BOSHMKHOBEHMA HOBBIX LIeHTPaNbHO-NepHdepudeckix MHTerpawui
U $OpMIpOBaKiE CAMOCTOATENLHON MATONOrMYECKO CHCTEMDL, Bce sTo B MtOre
HPUBORUT K CHIKCHMIO IPUCTIOCOG/IAEMOCTH K MEHSIOWIMMCA YCTIOBUAM cpeasl M
OrpaHHYEHUIO TPYAOCIIOCOOHOCTH.

B pamxkax Taxoro mogxona coepemerHas KK moseomur onmcars AMCTIpomnop-
1o B HOpMe CHHEpIiYHOro (yHKUMOHMPOBaHUS K/IacTepoB (yHKLMOHATBHO-
MPUCIOCOOUTEIbHBIX MePBUYHO-PearupyIOLILX, adekTopHBIX 1 perynupyiomux
cucrem [79]. Takoli mpouecc compoBomaeTCH MaMeHeH3eM PasMepHOCTH &
nopnpoctpanctsa (k yBenwunsaercs, k > m), a BJIC NepexoauT B 06NacTH TaK
Ha3bIBaeMBIX [DKOKepoB. B sToM cyvae (s 3aboneguero 4enoBeKa) BO3SHMKAIOT
Apyrue mpasuna nosefienus BJC (OCO, B yacTrOCTH), KOTOpble ¥ HasbIBAKOTCH
AOKOKEpaMIt. 3TO XapaKTepUaYeTcs BOSHUKHOBEHMeM Gudypkanmit B nosegeHmm
BCOY & ¢asoom npocrpancTBe coctosHmit [62, 63, 68-70).

Ilo cyrn pena omucanme Gonesnu B pamrax Taxoro MoAXofa JO/KHO CBO-
AMTBCA K ONMCAHMIO O6MACTel IKOKEPOB M camux IDKoKepoB, a B pamkax KKII
MBI IO/DKHBI MAEHTU(UIIMPOBATE HOBBIE MOJIEH nosegenus BIC. Bee ato coor-
BETCTBYET HeoOXOQMMOCTH paspaboTku HOBBIX (munammyeckux) atmacos BJIC,
KOTOpbI€ TOIUKHBI OTIHYATECA OT TPAAMUMOHHBIX MOPONOrNYeCKIX aTIacoB. STH
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Jmnamuveckne atnachl BIIC momkHb! onuckBath ToBefiene BCOY B ycnomax
HOpMBL M/IM TIATO/IOTHH, ONpefieNiATh aATTPaKTophl coctoauuit BJIC, ux rpanuusr n
Jusamuky BCOY (B aciekTe nporsosa noBejieHms BCOY). ITogo6HbIit mopxof mpK
Ol|eHKe CTeNeHU TAXKECTH 3a6ONeBaHNA MO3BO/IAET MACHTHOULMPOBATh pasMeps
ATTPAKTOPOB, B KoTOphIX ABMxeTcs BCOY o pasBuTiA MATONOIMH U B XOfie pas-
BUTHS 3a60NIEBAHUA KOHKPETHO IS KaXoro deoBexa. Takoy KubepHeTHUECKUI
[OAXOJ, TIO3BO/AET MHBIM 00pasoM paccMaTpyBaTh aflaliTaljMOHHEIE MpoLlecchl, B
MACTHOCTH, TIPUMEHNTENBHO K YCNOBUAM ceBepa PO.

ApanTaums K yBelTWueHHBIM QYHKIIMOHANBHEIM HarpyskaM TpPUILJIOro Hace-
leHWs] BICOKHX LHPOT CONPOBOXACTCA BLICOKMM PHCKOM HAPYWICHNA M yTPaTLI
HIOpOBLA. Baxxuo YUMTHIBATE CTeNeHb BIIMAHNA HE&H&I‘OHPMTHM}L YC/I0BHK CeBepa
A 0co6eHHOCTH PasBUTUA MATONOTMYECKOro IipoLecca [111]. Beiamnenue ecte-
CTBEHHBIX CAHOTEHHBIX MEXaHM3MOB M METO[OB MX CTUMYNALMM, Ha TIaTgopMe
OCHOBHBIX TEOpPETHHECKHMX IIIJEI[CTG.BHEHHIT‘I KOM‘HapTMEHTHO-KHQCTEPHOﬁ. TCOPHH
Guocucrem (KKTB) u Teopuu pasatoHa Mosra B YaCTHOCTH, K/IaCTEPHBI aHa/IN3
M CMHTe3 CHCTEMHBIX peaklMil aJlanTalun obecnevyrBaeT KOPpeKUHMIO «IIpOMaTo-
r¢HHOTO TIoTeHana». IlocneqHui ABIAeTCA OCHOBOJ 11 GopMIpOBaHMA u,U:I'ICv
KOM(OPTHOTO CHHAPOME», XapaKTepU3YIOLIeroca MOTUMHMKPOCHMITOMATHKON U
ABTOMATHHECKH CrocobCTBYIolero O6pasoBaHMIO XPOHUUECKHX (YCTOMYMBBIX)
¢opm mnaronormu. Bcé sto sBmsgercs aKTyansHefimet npo6nemolt M3yueHUA
clielnyKy NpoXKHBAHUA HelOBEKa B OMPENIeNEHHDBIX KAMMATHYECKHX YCIOBHAX,
1 MACTHOCTH, Ha ceBepe PO — I0rpe. Vimenuo npeﬁuemi: COCTAB/IAIOT OCHOBY
1e0pPETHYECKHMX M MPAKTHYECKUX UCCIEA0BAHMI B HACTOALLEA IKCIEPUMEHTaIbHO-
HpaKTHeckoit pabore. )

AKTyaNnbHOM MepCreKTHBOI Ja/IbHEAINNX HCCieloBaHMi H’BﬂﬂeTCH TaKxe
Hay'eHme forycTumoro Auanasona Hopmpl (N) u ncesponopmbt (PN) B gunamuke
Honeenna pasmunbix GCO yenoBeka co crelM(MKON ero XMIHK B yCIOBUAX
celepa Ha Gase GroxubepHeTHUECKOrO MOX0/a. A 9TO B NEPBYIO O4epefb cBA3aHO
¢ AaMaom guHamuky mosenenns BCOY B (a30BoM NpoCTpaHCTBE COCTOSAHMIA

(CA CHHTOKCHYECKMX M KATaTOKCHMYECKMX MEXaHM3MOB afjanTalyy M CHCTEeM-
Wi cunres— CC, nMo3BoAAKINA MAEHTMPUIMPOBATE MapaMeTphl MopAfKa M
Py ajlanTalMoHHBIX 1 (M/11) NATO/IOrMUECKMX MPOIIECCOB, U 061aCTH IKOKEPOB,
HOMIOIMT YCTAHOBMTL MHTEPBAILI YCTONYMBOCTH MayuaeMbix kiactepos ®CO
BJIC 1 arrpakTopaXx cocTosHMI OTHOCHTeNbHOM crabunbHocTH (caHoreHese) n
(M/K) B IMHaMKKe TIaToNMOrH4Yeckoro mpouecca. [Tpu atom Haubonee AoCTYNMHBIA
€A u CC ocnopannt Ha KKIT n KKTB, korga uaeHTHQMIMPYIOTCA NapaMeTphl
artpakTopos nosegenns BCOY.

“II'I'CTPETHBHEH MegMLMHa YUUTBIBAeT UCXONHYIO LeNOCTHOCTh ET0OBEYECKOro
WIPAIMSMA, KOTOpas He ABJIAETCS IPOCTOit CYMMOlt TICHXHYECKOTO 1 COMATUYECKOTO.
HwiocTiocts npegonpeNenseTca caHoreHeTHHECKMMH NPOoLieccaMy Ha OCHoBe C}Jym(:
IMOIAIBHOM CTPYKTYPHOM rapMOHMK (CHHepruM) pasiMYHBIX COCTaBHBIX 4acTeit

it (97,108). Ocobas ponb B 9TOM LEMTOCTHOCTH NPHHARNEKHUT (Ha3aTOHy MO3Ta,
Wk 06iieMy perysTopy ICHXOCOMaTHYeCKHMX peaKiiuii opranuama [64, 70, 68, 110].
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Tloatomy cunepretuveciant noxxon, paspaGarsiBaemblit B HUM 6uodusuxn u meu-
LmHckoit xuGepHeTnku npu Cypl', YXe ceiiyac noaBonser MHEHTUPUIMPOBaTE
HOpMYy U Tatonoruio B $asoBoM npocTpaHcTBe cocTosHuit BCOY,

HopmansHoe cocrossue opranmsma NOAEPAHUBAETCA OTHOCUTENBHO JUHAMK-
1eCKHM NOCTOSHCTBOM KaK COCTABA M CBOJICTB BHYTpeHHel cpefibl, TaK M yCToMuM-
BOCTDI0 OCHOBHEIX pM3monoruyeckux dyHKimi OpraHusMa, T.e. roMeocTasoM. Jlng
@M romeocras COOTBETCTBYeET JIBMKeHuio BCOY g aTTPaKTOpe «HOPMOTOHMM»,

Tomeoctas ¢ mosmumit CA u CC - OTHOCHTENbHOE TOCTOAHCTBO MepeMeHHbIX
BHYTPEHHeit Cpefibl OPraHM3Ma TPy BHEIHMX 1 BHYTPEHHMX BO3MYIIEHUAX, TIpH
KOTOPBIX YacTh NEPEMeHHBIX BHYTpeHHeif cpefibl B OTpefleNneHHbIX YCIOBUAX M
OTPEAC/ICHHOM JHaNasOHe AKTMBHOCTM WHBAPUAHTHB K BOSMYLIEHMAM (uy
MA/IOWyBCTBUTENbHBI K MX JeicTBUI0) [69]. O6byHo onn o6pasyior mapamerphr
NOPARKA AN ONMCAHUA IMHAMUKM MOBeLeHMs BCOY, Tak xak omuchiBatot BlIC
I706a/bHo, a He B Teyenwue KOPOTKOTO MHTepBa/ia BpeMeHM.

Tomeocras obecneunsaercs cKoppenupoBaHHoO# paboToit HelipoMoTopHOro,
Hel{pOTpaHCMUTTepHOTO. HelPOBEreTaTUBHOTO  CHCTEMOKOMI/IEKCOB. 37To B
CBOIO oYepelib obecneunBaeTca basuueckum 1 Tonmyeckum (o I. Cenbe kara-
TOKCHYECKUM MMM CHHTOKCHYECKHM) MeXaHU3MaMmy PETYNAUMK BCEX OCHOBHBIX
®CO opraumsma wemoeka (cw. puc. 2.2). Ilpu aToM MbI MMeeM mocTosHHOE
HefpoauHamiyeckoe 6anancuponanue BCOY MEXTY TOHHYECKUM U asuueckum
cocrodnmem. OpHako CyTo4HOE CpejHeB3BeleHHOe (c mosummit cunepreTHky ato
UERTp atTpaktopa nosefenns BCOY) B xomeyHom urore onpefieneT craryc
®CO, Bcex BIC u OpraHusMa B uenoM. Ecrin koopuuats! Takoro «lIeHTpa» Haxo-
AATCA B TORUMECKO 0GIACTH, TO 3TO CBUJIETENLCTBYET O TOHIYeCKoM COCTOAHMN
®M. B npotusHOoM cryuae - sto COOTBETCTBYET Qasudeckomy cocTomnmio BJIC
1 opramusma B ngenoM. Knaccudmxammonuoe penenye na dasuveckuit u Tonu-
HECKMI BapUaHTbl (IMHAMMK ToBejeHuA leHTpa aTTpakTopa ;BMXerns BCOY)
B KOHEeYHOM uTore olipefienser craryc ®CO, Beex BIC n oprannsma B menowm.
Ecru koopguHater Takoro “LeHTpa» HAXONATCA B TOHMYECKOl oGnacTH, To 9To
CBUTIETENLCTBYET O TOHMYecKoM cocroanmii OM. B NPOTHEHOM cly4ae - 3To
CoOTBeTCTBYeT dasuyeckoMy coctoanmio BIIC u OpTaH}3Ma B IieNoM,

Knaccuduranmonnoe penenme wa dasnyeckuit u ToHmyeckumit BapHMaHThI
HejipofiMHaMiyeckoro AucGananca ABMfeTcs YHMEBepCANbHBIM BUNOTOTHYECKUM
M NaTOPUIMONOrUYECKNM NMPUHLMIOM. SToT IPUHIMIT MOXKeT 6BITh SKcTpario-
/TMPOBAH Ha MHOTHE BHJIbI MeTaGoNNYecKyX mpolieccos, KOTOpbIe perylmpyrorcs
$asaTonHEM Mexanusmonm. dasaToHHEN MEXaHUSM YNpaBNeHUA MMEeT equHyl0

CaHOTEHHYI0 HAPaBeHHOCTb PEryNATOPHBIX BYHKIMI, a Koppekuus ¢asaToHHOro
Aucbananca obecneunBaeT HO3OMOrMYeCKH HecTenMuueckmii yHUBepcanbHbIL
PETYNATOPHBIA &, CNENOBATENLHO, U NeveGHbIif addexT or geitctrMa Kasamoch
6B1 pasTUYHBIX BHeIUHMX YTpaBnAlolmx BofieicTauit [69, 70, 101, 102]. Cye-
CTBEHHO, 4TO Ancbananc dasaToHa Mosra Moxer NPUBOIMUTE K MeTaGonuuecknm

HapyllesuaM. B yacTHocTH, cHmkenye MOTOPHBIX DYHKLMIT aBTOKATaMUTHYECKH
YCUNIMBAET TOHUYECKUIT KoMIoHeHT M.
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Ipn passutuy ocTpoit MeTabomuueckoi rnaTonorii 651:1: a.iitih;r:;r%c:n?:{t
1PM XpoHuYeckmx GopMax MeTabonMuecKuX HapyuleHmit Habmion ey
NIAUMOCBA3AHHBIX (lJaSH‘lECKH.X M TOHMYEeCKHMX MOTOPHBIX CHCTEM.' o :H e
ocnabeHye JONaMiHeprMyeckoro 3BeHa KaTexo/laMyuHeprinyecKon CMCZ:—;QB HEH.
HOJNT K HApYLIEHNIO paBHOBecHs (ha3nueckoro u 'roumlecxoro KOM—H:;E c ot
PUTE/IBHOM CHCTEMBI B CTOPOHY MpeoblafaHuA TOHMYECKIX 3 eKT ,aa;:)izue
CTOPOHBI, OcrabNleHie TaMKEPriyeckoro MeXaHnaMa MameHseT Ta::: 11: Sl
i} CTOpOHY MpeBaNMpOBAHMA KATeXONaMHHepriIecKoit cn;:;;m;xl,_53] p
NpoTHBONONOXHbIM (asnueckum sddexram (69, 70, 98- ,c il 'Touﬂng{gﬁ

Hapyuienne B Qusuonorndeckom pabHoBecuy ¢asnyeck kit
(MCTEM JIOIDKHO COIPOBOXAATBCA WM3MEHEHMAMYM M OCHOBHBIX s
foMeocTasa (OCHOBHBIX MapaMeTpOB YT/EBOJHOro obMeHa, MUIHJ Tgmmj,
MMMYHOTpaMMEI, TA30BOFO COCTaBa KPOBHM U mcnomomcuonﬁ:::: ;0;5;;EM3 He.
[oaToMy MccejopaHMe B3aUMOCBA3Y ITHX IIPOLIECCOB — alc'ryam; cnem]::: o
10/1bKO $M3MONOTHM U MATOPUSMONOLMH, HO 1 fiabeTonoruu B e

KAMHUYECKMX NPOSBICHUI TaKKX HapylleHui. VIMeHHO aTo M cocTa b
WacToALMX MccegoBaknit. [IpuyeM HaMu 3TO [e/laeTcs B pumrcaﬁx H}(:::; KE
EMBIX CMHepreTHYecKUX MOJXO/IoB B 06/1acTu KnHHH‘-leCléOH kubep = Hb.[ =
Mayuenne MOTOpPHO-BETeTATMBHOIO IOMeOCTasa y GOMBHBIX C ;1;1 i
ieroM 2 THIA C pas/MYHBIMM KIMHHYECKUMM BapUaHTaMK chenuﬂ;nbﬂeﬁmmy
POKMBAIONMX B HeONaroNpUATHBIX YCTOBMAX CeBepa, CIyKUT Hgﬁoﬁ e
o CTP)'KT}'PHO-CIJ}’HHHHOH371::2Eblzif:}?:;:uoﬂ:niiﬁ:; eomaé‘raemmx
| uctem. Kpome Toro, ato fae ,
::“Illl:'i)fbﬂElHDHOl‘E‘IECKKe MEXaHW3Mbl aJlanTaluu HpK paasm;;u Htgo:::eszzz
DCNONHEHNIT Y 9TOl rpynmbl GonbHBIX. PaccMOTpUM 3TOT Te3uc 00 p

Il PAMKAX TeopHH c]:asa'roua MO3ra 1 TEOpHUH Xaoca.
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3. OCHOBHDIE 3BEHbBS
METABOJIMYECKUX HAPYIIIEHUI B ITATOTEHE3E
XPOHMYECKUX OCJIOXKHEHUI CI- 2 TUIIA KAK
KJIACTEPE ME‘.TABOJIM YECKOI'O CMHIPOMA (MC)
CIIO3MIIMN KJIMHUYECKO KUBEPHETUKU

3.1. Cunrokcnyeckue u KaTaTOKCHYeCKMe MeXaHM3MblI aJaliTalluy B
TlaTOreHese XpOHIIeCKUX OCIOKHerult mpu CJI-2 THma Kak KIacTepe
MeTabonnYecKoro CHHIpOMa B acleKTe ejUHCTBA HelipoMOoTOpHOro
Hel[POTPaHCMHUTTEpPHOTO W Hel{POBEreTaTHBHOIO CHCTEMOKOMILIEKCOB. '

CaxapHslit iuaber - ato rpynna merabomyeckux (o6MeHHbIX) zabonepaunit,
XapaKTepH3yIONIMXCA TUTIEPITIMKEMUElt, KOTOpas ABMTeTCA pesynbTaToM fedeKToB
CEKpELUM MHCYNHHA, NEUCTBUA MHCYNMHA MM 06OMX 5THX daktopos [41-47].
Ha cerogusuinmit gens BCEMMPHaA OPraHU3alMs 3JpaBOOXpaHEHUA ONpelenser
CaxapHblji MaleT kak anmMgeMuto HeuHeKKoHHOrO 3abonepanms. OCHOBHAS
koropra GozbHbix (85-90%) npencrasnena CI 2-ro Tuna [41, 43, 45].

Io onpenenenuio BO3 (1999) CJ1-2 XapaKTepU3yeTCA NpeMMYILecTBeHHol
VHCYTNHOPE3MCTEHTHOCTBIO M OTHOCUTENBHONM MHCYNTHHOBOI HENIOCTATOYHOCTEIO
WM TIpEMMYINECTBEHHBIM JeheKToM ceKpewyy WHCYIMHA € MHCYNMMHOpE3N-
CTEHTHOCTbIO MK Ges Hee [3-7, 11-16, 46, 189-191]. Bricokue KOHLEeHTpaLuu
TMOKO3Bl Npyt iMabeTe BHISHLIBAIOT HedepMeHTaTHBHOE rukupoBatne (HOT)
6enko. Boccranasmupatouye €aXapa KOBA/lEHTHO CBA3BIBAIOTCH CO CBOGONHBIMM
aMUHOTPYNIIaMK, TIOBEPraloTCa MepecTpoifke M CMBAIOTCA C APYTUMY MORM (M-
LMpOBAHHEIMU II0K030f Genkamu. Pasnoo6pasksie NPOABJIEHNUSA MEHOTPONHOTO
eHOMEHA TTIOKO30TOKCHYHOCTH BHYTPEHHe! Cpefibl, NPU JeKOMIeHC alun caxap-
HOro fina6eTa, BISHIBAIOT B OPraUsMe G6OMbHBEIX PAN Hecrieuuduuecknx peakumit-
M3HA4YaNBHO KOMIEHCATOPHOTO (aycTpecc), a B noc/enywlleM ¥ gHcaganTHBHOTO
xapaxrepa (muccrpecc) [49]. Takue TIATONOrMYeCKMe POLIeCcChl BBI3bIBAIOT ocobyio
RuHamuky BCOY u moryr B pamkax CA u CC 6pi1s HeTaNbHO ofc/eNoBaHbl B
{asoBoM npocTpaHcTBe cocTosHMIL

Kax 6v10 npencrasneno PaHEe, cocToHye opraHu3Ma B HOpMe ¥ Mpy MaTo-
ncﬁ)mn ONMCHIBAETCA TOYKON B M-MEPHOM IIPOCTpaHCTBe, KOOpJMHATH KOTOPOro
:a E::y;;'g iﬁimzﬁm npusHaior x. Jlunamuka nosefenus BCOY pxmouaer

pusHaku (x) kak Hapymenyue TO/IEPAHTHOCTH K [/IIOKO3e

umt ClI-2 tnna, a6romunansroe OXHpeHUe, AUCTHTIONPOTEHHEMHIO M OBbILIEHM e
YPOBHA «Marbne munonporenzos (JIIT (a)), nureMitdeckyro Gonests cepmua (MBC),
apTepnanbiylo muneprenamo (AJ>140/90 mm. pr.ct), THIIEPYPUKEMMIO, MMKPOA/Tb-
GyMuHEMMUIO U MOBBILIEHMe YPOBHA HHIUGHTOpa-1 aKTHBATOPa M/IasMMHOreHa [54].
YkasaHHEle aMarHocTHgecKme IIp/3HaKK NaTONOIMYECKUX MPOLECCOB ABNAIOTCH
daxTopamu prcka passmrus aTEPOCKIIEpPO3a, KOTOPBIiA [P COMETAHHK HECKONbKUX
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M3 HUX CHHEPrMYHO M MHOTOKpaTHO Bo3pacTaeT. CoBpeMeHHaA KOHLENUMs pas-
DUTHA ATEPOCK/IEpo3a ONpefiesiseT, YTO CoYeTaHMe BblIeyKasaHHbIX (aKTopoB
PHUCKA aTepoCKIepo3a ABNAETCA MpOABMEHHEM 06]1(61‘0 OITA HUX MeTaboInuecKoro
HApYILIeH!SA — MOBLIIEHUA Pe3UCTEHTHOCTH TKaHel K UHCYINHY M KOMITEHCAaTOpHas
IUITEPIIPOAYKLUA 3TOTO FOPMOHa. B HacToALlee BpeMs KpUTepHit MeTabo/IMyecKoro
cungpoma (MC) mpopio/DKaioT MHTEHCHBHO M yrayGNeHHO M3yuaThes, YTO MO3BO-
/IIET IOMONHKTL XapaKTepUCTHKY Ipolleccos, mpucyumx MC, IuarHocTHIecKMMM
fpusHakamy (x), MMEIOUIMMM TPaULIMOHHO GUONOTHUECKYI0 TPaKTOBKY: 6uo-
NOIMUecKM—aKTHBHBIX MeTabonuToB xuposoit Tkatu (GHO-a, uHTepnefkuH-6 U
iTepneiikun-8), pacimpenton ummyHorpammpr (T-mumdouutsr (CD3), T-xen-
tepst (CD4) T-cynpeccops (CD8), cootHomenne T-xenmepos k T-cympeccopam
(CD4/CD8) u fip.), napaMeTpoB OKcMreHallum KpoBM M fip. Bce aTo yBenmuuMBsaer
pasmepHocts BCOY, dopmupys HoBble KnacTephl AMACHOCTHYECKMX IIPU3HAKOB.
Ilpn aToM cpasy BosHMKaeT 3afjaya OLIEHKM 3HAYMMOCTH STHMX AMArHOCTHYECKHX
1IPM3HAKOB M KNacTepoB.

WaMepas HenpepbIBHO 3HaYeHUsA X, IIpU BBEJIEHHM MCCeyeMbIX apaMeTpoB
jmkenns BCOY B dasoBom mpoctpancTse coctoanmic npu MC, B yacTHoCTH,
MOKHO TIONYYMTh HEKOTOpLI KayGok, oOpasHO cocCTOMLMI M3 OfHOM HMTH.
Ora Hure obpasyerca apixenunem BCOY B nmpocTpaHcTBe cOCTOAHMI BHYTPM
WI'TpakTopa MC. Taxoe NpOCTPaHCTBO COCTOAHUIA, OrpaHMYEeHHOE ATTPAKTOPOM,
MOKHO OrpaHMYUTh HEKOTOPHIM M-MEpHEIM Mapa/iefienumnefoM, Y KOTOporo
MOKHO M3MEpUTh KOOPAMHATBI M PasMephl IpaHei, ONPEAenNTb KOOPAWHATHI
1eNTPa, ONpefenuTh BEIUUIHY ero obbema M psj APYTUX MapaMeTpoB, B YacT-
IOCTH, ITapaMeTpsl nopAaka BCOY. Bce aT0 B COBOKYITHOCTHM 1acT HOBBIi NOAXO,
paspabatsisaemsuit B HUM 6rodmankn i MegumpHckoit kubepretuxy npy CypI'y,
W KOTOpLI aKTMBHO MCIO/b3YeTcAd B HacTOAILeH pabore.

CyecreriHo, 4yro MC mocTeneHHO M JIMTeNbHOe BpeMA npoTeKaeT Ge3
WO KnuMHMYecKol cuMnToMaTiky. To ecTh o6bexToM HCCNeIOBaHNUA B NMepBYI0
ONepeh ROMKEH ABNACTCA KOHTHHTEHT YC/IOB HO 3[0POBBIX /1M1, HMEIOLIMX TaKne
ilaKroper pucka kak aboMiHaNbEHOE OXHMPeHNe (OKPYXHOCTb TaluM Y MYACUMH >
102 ¢M., JeHIMH >88 cM.), IUCAHIGeMHI0 (TpeBblllieHMe YPOBHA TPUITIMLIEPHIOB
» 1,69 Mmons/n., camxenne XC-JITIBIL y myxxumu < 1,04 MMONb/N., XKeHIIMH <
1,29 MMonb/n), nosimenne ypoeua AJl > 130/ >85 MM.pT.CT., YPOBHS ITIIOKO3bI
Hatolax Gonee 5,5 MMonb/m., cormacHo Kpurepusam auarHosa MC ATP 111 [149].

Mmerorca pasinmumsa B kputepuax MC no amMepiKaHCKUM M €BPONEACKHM
PEACTAB/ICHUAM, B YaCTHOCTH, B BbIPAKEHHOCTH M3MEHEHUI NoKasaTenet Munug-
Horo metabonusma. B 2004 roxy Ha saceganuax MexayHapoaHoii ¢efepaunu gua-
flg1n GLI IOCTUTHYT KOHCEHCYC B onpegeneHny kputepueB MC: s mocraHoBKH
IMAIINOBA IOCTATOYHO HaMMYMe AGNOMMHANILHOrO OKUpeHua (OKPYKHOCTh TalTUK
¥ MyscauH > 94 cM., JKeHIIMH >80 cM., IpUUeM OTOBapUBAETCA YYeT STHHUeCKOM
LHOUMHKR AIS APYTHX IPYIIN) B COYETAHMM C MOBBIMU IBYMA (aKTOpaMu pyCKa,
HMBE/ICHHBIMKY B Tabnuue 3.1.
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Tabnuya 3.1
Kpurepuu meraGonnueckoro CHMHJIpOMa
no Mexxgynapogroii denmepammi mabera (IDF)
ITokasarens 3Havenue

OKPYXXHOCTb (> 94 ¢M it eBponeoyunos MYXYUH 1

Tanuu > 80 cM 14 >xeHmMH ¢ YHETOM 3THUYeCKOM crneunduim
ATA IPYTUX Tpymm s

TpUMLepuAb | > 1,7 MMOAb/n wan cnenuduyeckoe nedeHne maHHOrO
HapyueHnus

XC JTIBII < 1,03 mmons/n. y mysunun

< 1,29 MMons/n y sxenmmn nan cnenduyeckoe neyenye

HAaHHOTO HapyiieHus

apTepuanbHOe (cucTommdeckoe AJl > 130 MM [IMacTONMYecKoe

JlaB/ieHue >85 MM.pT.CT., MM cnewyduyeckoe nevenue Jammoro

HapynleHns

Dmokosa nas- > 5,6 MMonB/n, unu paHee IMarHOCTHPOBAHHLII Cll-2

MBI HaToIjak PY IIMKEMYI HATOWIAK BhIlle 5,6 MMonb/ peKoMenny-
€TCA NPOBEAeHHE MepOpanbHOro T/II0KO30TO/IepaHTHOTO

TECTa, He ABNAIOIIErOCA HeoGXomUMEIM IS TIOCTaHOBKY
L Auartosa MC

Taxnm obpasom, ucciiegosanme AMHAMUKH KoopauHaT BCOY mo kpurepmsm
MeTabonnyeckoro CHHJpOMa X, , T.e. x = (x, X, %...) T B dazoBom MHOTOMEpHOM
MPOCTPAHCTBE COCTOAHMI, TIOSBONACT oNpeenuTs M-MEPHEIi BEKTOp COCTOAHMA
BCOY x=x(t) ycnosuo SROPOBLIX /Ml i Gonbbx CII-2 B mpomecce dopmupo-
BaHnA Knmacrepos MC u oneHuts nx smaummocts, Ilpuem, no onpegenenso
arTpaktoptt BCOY mauuentos, MMeronmMx npusHaky MC, OynyT uaMeHAThCH B
SBOJIIOLIH CAHOTEHHBIX PeaKLuit B MaToreHHble 1 Hao6opor. BaxHo yuursisars,
470 criexTp Kputepnes MC (napamerpos TNOpsJiKa), oNpefenseMsIx Mo Mexzy-
HaponHoit defepaunn muabera (IDF) moxer 6biTh PaculMped B COOTBETCTBME C
PE3YNbTAaTaMK UCCHENOBAHUIT B aciekTe PCrHOHAMBHBIX ocofeHHOCTEN, B YacT-
HOCTH, Ha ceBepe P,

ccnegosanme obnactu meiokenus BCOY B ¢asosom TIPOCTPAaHCTRE Mo
JaRaHHBIM X, KOOPMHaTaM (KmacTepam MATHOCTUYECKHX KDUTEPHEB MMKpo-
COCYRMCTBIX OCNOXKHeHW)i y Gombubix CI-2 ¢ Pas/MYHBIMK  KMHMHKYeCKUMH
BaPUAHTAMHU TeUeHNA) NO3BOMAT onpenenuTs TapaMeTpLI aTTPaKTOPOB BHKEHHA
BCOY B m-mepuom TIPOCTpaHCTBe (KOOpHUHATSI 1 PasMCpsI rpaHeit m~MepHoro
TNapannenenunesa, KOOpgUMHaTE L€HTPa, BeMuuHY ero obnema) y 6onbHex CII-2
B hase KoMmeHcauuu, CyGKoMMNeHcalmi U TeKommencalm yriieBogHOro 06MeHa
B CPaBHEHNH C IPYIIIOI 3I0POBBIX My, Pesynbrarst nccnegopanma o6nacty ABH-
Kerns BCOY B dasosom TPOCTPaHCTRE Mo 3a[jaHHBIM X; KOOpIIMHATaM ITO3BOJAT
060CHOBATH HayYHO—[oKasaHHOe ¢ TO3MINI K/TMHIeCKOl KuGepHeTHKY, 6asupy-
foweics Ha KOMMapTMeHTHO-KNacTepHoro nogxoye, I depeHMpoBanue rpynn
pucka MC, uro conagaer ¢ OCHOBHOH LeNbI0 koncercyca IDE. Cyutectsenno, uto
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¢ yuerom kputepues MC, onpenensembix Mexayraponsoit defepaiyueit ;maf:::
(IDF), namu GynyT npeAcTaB/IeHs! HItke pe3ynbTaThl HCCNEOBAHUA BO3MOXKH ™
(popmupoBatis OCHOBHBIX MHOPMALIMOHHBIX KNACTepOB NPU3HAKOB, T.c. KOOPJ
Har X, pna BCOY npu MC u CJI-2. ) .
C nosuumit COBpeMEHHOJ KIMHMUECKOH KUOEPHETHKH, MOXHO MpEHo
KNTh, 4TO ¥ Gombubix CII-2 ¢ pasmmuHbIMU KNTMHUYECKUMU BapHaHTaMI TeqeHMA
WAMEHEHUA UCCTef{yeMBIX X, (3alaHHBIX NapaMeTpOB K/aCTepOB AMarHOCTHHYeCKHX
KpHUTepMeB MUKPOCOCYAMCTHIX OC/IOMHEHMil) HAaXoHATCS B TaKMX HHTZ};Ba:a::
(orpanmyenkolt obnacTu 3HaveHmil, aTTpakTope $asoBOro MPOCTPAaHCTEA), ee;::ﬂ
KOTOpoM Oﬁecﬂe‘{HBRETCH HEKOTOpO€ COCTOAHME TOMeoCTasa, XapaKTepHuaywoLl
paBioBecHbiM crauyonaphsiM pexxumom (CP), T.e. caHorenesom. y
Hebonbiume oTivIoHeHMA ITHX TapaMETPOB OT CPEIHNX SHAUEHMIH MOTYT U He
CONPOBOXKIATHCA C])aTaHbHHMH M3MeHeHHAMH JMHaMHUKH HCCIEQYEMBIX ]'IPDIJ,EZ(;[({):
(1.¢, onpeaesieHnble YCNoBUA Cpefsl 06ecTeyMBalOT HHBAPHAHTHOCTD (MM Me e
AYNCTBATETLHOCTE) K BOSMYILIEHUAM TIepeMeHHBIX BHYTPeHHel Cpeasl B onmpen
NeloM auanasone) [97]. OngHaxo ycToituuBoe ABMXKeHMe LeHTpa XaoTH4Yeckoro
arrpaktopa BCOY (no mepe crapenys iy BBICTPBIX HapyleHMit B perymuu:
FOME0CTa3a) MOXeET TMPUBECTH B aTTPAKTOP ITyGOKON MATONOTMU C METanbHbL
mnn?:::'l:lel{b KOMIIEHCAlMN YTeBOJHOTO O6MeHa, AB/AIILAACA Mepoii I/oKO-
ADTOKCHYHOCTH, OMIpefieNifieT TaKue YCTIOBMA CpPEABl, NPH KOTOPHIX MHTEPBaNbl
YUTORUMBOCTH OpraHM3Ma HaXOJIATCA B CTAlMOHAPHBIX pexuMax (yHKIMOHU-
ponaiua. Ilpy sToM ouu GynyT pasHBIMM Yy GONBHBIX B CTAIUM :(mvmr:m:a:.u::;E
LyOKOMIIeHCaLMH ¥ fleKOMIIeHCaL MK YI/IeBOZHOrO oﬁmct{a. Mne}{'mqua;mﬂ zzﬁ
At B ycnoeuax cesepa PO spaserca npobnemoit, coctaBnalolet ocHOBY
' OBaHMUIL.
mml‘:::b{:nz;ﬂii?m BHEUTHIX (aKTOPOB MM CHOMTAHHO IPaHMLbLI MHTEPBANOB
YOTOMMHBOCTI MOTYT M3MeHAThCA, VICXofIHOe TTONOKeH e CTALMOHAPHOIO pexmm:j
WEOMN » pasoBom npocrpakcTBe (KOOpAMHATHI ToHUYeckoro — T, HOpMOTOHH;f)
S0 - N, pasuyeckoro - F cocrosnns ®M B pasosom npocTpancTse oM. pic.2. ‘
SlpeienneT creneHb M3MeHEHMS TPaHML] YCTOMYMBOCTH, npu npeonz:;:ac}:‘.r;a
RUTOpPIIX BO3HMKAIOT O6NIACTH JPKOKEPOB, a pasMepHOCTh (a3oBoro npoc»rp s
PRk mensercs (k nepexoput B m, Hanpumep). Msyuenue rpauu yctoitum
SRIBNEKA KAK OTKPBITOM CaMOOPraHU3YIOUEHCS cHCTeMe 110Ka3alo, YTo ::':TH rpa-
I MOYT ITYKTYHPOBATS MM 1ie/leHaNPaBNeHHO UAMEHATLCA Ok neucmueruf
SRSAKTOPOB, IIpM MaTo/NIOrMK, a TAaKKe ¢ BospactoM. Crapenne owanmmi !‘I.HPMM
SEINT K YMEHBIICHHIO MHTEPBAJIOB YCTOMYMBOCTH € OﬂHOBpCMeHHthI'u{ HSIM.EH H Oe -
W honduumenta cunepriunocty [65]. Ipy 9TOM M ABUXETCA LEHTP aTTPaKT p
# Bliactn MopranbHoro nosesenna BCOY (puc. 3.1)[69,70). )
£ HoaKLi (asoBoro mpocTpaHCTBA COCTOSHUI TUHAMMKA JBMKeHMiT BC ;
UIMENeNIA iBrKenna ero atTpaktopos) mpu MC u, B wacTioct mpu ClI-
SN, OANOCTBIO YKTa[bIBaeTCA B M3BECTHYIO KapTHHY (pazoBOro mpocTpaHcTBa
SO, (59, 69, 70, 97-101].
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guc. é 1. Bospacmuvie usmenenus o ROTIOMEHUSLX ammpaxmopos ons ux yenmpoa
1 = U, npu nepexode om eo3pacma T, (orocms) x eospacmy T, (cmapocms). 30ecs

Koopou -
POUHAMYL X, U X, — M0Gble napamempys dasuveckozo cocmonnus dasamona mosza
Henosexa Ha cesepe P,

Msyuenne punamuxu wamenenus fapametpoB BCOY, unrepsanos ycroit-
MBOCTH CTALMOHAPHBIX PEKIMOB yHKiMoHMpoBanus, unentuduKanua pycen
W RMarHOCTHKA 0G/IacTH JKOKepoB, TP} KOTOPBIX pasMepHOCTb asoBoro 1¥ o-
CTPaHCTBA pesko MeHseTcA y Gombubix Cl-2 ¢ Pa3s/NYHBIMK mumqecxuim
BapMAaHTaMM TedeHua (B 3aBUCHMOCTH oT CTafuu KOMIICHCALIMM YT/IEBOJHOTO
obMena) sBnAeTCA MpHHIMIATLHO HOBBIM HayYHBLIM HalpaBleHHeM B KAUHUKe
MeTabomuecknx cungpomos 1 K/IMHIYecKoit kxnbepHeTHke B 1enom,

OnHuM u3 mepcreKTHBHAIX Hanpas/eHuit pasBuTHA A1abeTONOrMY B HacTox-
lljee BpeMA ABNACTCSA peanbHOe TIPOTHO3MPOBaHIE C BHICOKOI CTENEHBIO TOYHOCTH
Pa3BUTHA GOMesHM U onpepeneHue TakTHKK peBEHTHEHOM Tepami. Ipu arom
ocoboe MecTo orBOAMTCH Pa3paboTke paumoHambHEIX a/IrOPHTMOB nuamocmxlu
M MOHHTOPMHIA COCTOSHMSA 3710pOBbA ¥ GONBHBIX ZinaberTom [11-14, 41, 44-49)
CoBpeMennas KK, 6asupyromasnca na KKII, nosponser gononuuts apce;{an nna:
Getonora HoBEIMM MporpaMMEEIMU NpofyKTamMy, Gonee TOYHBIMM MATHOCTHYe-
CKIMH CHCTeMaMu, HAYUHO 06OCHOBAT GesomacHocTy U BhICOKYI0 3pekTUBHOCTD
HOBDIX /ICKapCTBEHHBIX MpENapaToB M MX ONITHMANbHOE CoYeTaHue,

Yrmy6nensoe usyyenme TPOLIECCOB, XapaKTEPUSYIOUMX CHHTOKCHYECKHE I KaTa-
TOKCHMYeckie (ToHMYeckHe 1 dasuyeckue B TOM) Mexanunsme neltcTBHA Guonormye-
CKHX (3KOMOrMyecKkx) ¢akropoB aganTamm B TlaToreHese XpOHNYECKUX OCACKHEHMIT
npu CJI-2 Ha crapmm sycrpecca u RMCCTpecca y GONBHEIX caXapHBIM AMabeToM Tima
2 B acniekte emMHCTBA HelipoMoTOopHoTO, HEMPOTPAHCMHMTTEPHOrO ¥ BereTaTHBHOIO
cucremoxonznnexcon MOXeT 0BecreynTh moABIeHMe HOBBIX TPENCTABNCHUI O yHK-
LMOHANHOH CHCTeMe PerymALyM, OTKPhITh HOBble BOSMOXHOCTH TpodMNaKTHKM 1
NIEIEHHA COCYAMCTBIX OCTIOKHEHMI Y GOMBHEIX caxapHbIM AuabeTom,
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3.2. Hemopudmupyemsre (renetudeckmne) GakTophl pHcKa, peanusyouue
PHCK pasBUTHA XpOHNYecKMX ocnoxHenuit npu CJI-2 tuna.

[laTorenes M nporpeccupoBaHMe HapylieHWs YIleBojHoro ofMeHa mnpu
caxapHoM puabeTe 2 THUNA BKAIOYAIOT YYacTHE KAK HAC/IEACTBEHHBIX, TaK U
BHeHuX dakTopos. JeneTnyeckas NMpefpacloNokKeHHOCTh BaXKHa /A pasBUTHA
IlﬂpleBHHOﬁ. TOHEPaHTHOCTH K TITMIOKO3é, TOorja Kak B Pa3BMTHH cCaxapHoro
JiabeTa Bemymas ponb MPUHAMEXMT BHEUIHUM (akTopaM, KoTopsle Ha doHe
I'CHETHYECKOR TIPepacno/iOXeHHOCTH OTBETCTBEHHBI 3a PasBUTHE KIMHUYECKY
nuHoro guabera.

HO CCIOGI].IEHHICI MHOIOYMC/IEHHBIX aBTOPOB, [0 HEIABHETO BPEMEHH CHMTANOCH,
W10 Yy MOHO3UIOTHBIX OMM3HELIOB KOHKOPAAHTHOCTH AuabeTa 2 THMa COCTaBAAET
Y0-100%. B mocnenytonme rofsl ¢ MCNOIL3OBaHMEM HOBBIX MOAXOZOB GbUIO moOKa-
WO, MTO KOHKOPZIAHTHOCTb OFHOAIIEBBIX (MOHO3UTOTHBIX) GNM3HELOB HECKOIbKO
IMAKe, XOTA OCTaeTcA JOCTATOYHO BEICOKON — oT 69 g0 90%. Pagom uccnenoBarenes
[122, 123, 127, 150, 164, 209] nokasaHo, YTO BBICOKaA CTeNeHbh KOHKOPAAHTHOCTH
MONOAMIOTHBIX Tap IO caxapHOMY AuabeTy 3aBHCHT OT [IMTENBHOCTH Hab/momenus
I hoapacTa, B koTopoM obcnefyioTca MAeHTIYHbIe GamsHewpl. [To nanusM A.F. Amos
W ip. (1997) caxapueni fuaGeT 2 TMMa ONpefensieTcAd CTeNeHbIO HApYLIEHHON
IIEPAHTHOCTY K IVIOKO3€, KOTOpas ABMAETCH KYMYIATMBHOM M MOCTOAHHO yBe-
fMitimnarowyeiica ¢ Bospactom. Mcxopa us storo E Medici u coart. (1999) mayyanu
MACTOTY KOHKOpAaHTHOCTM Aualera TMma 2 y ORHOro M3 44 HegmabeTwueckux
fAMANELI0B, B TO BpeMsl KaK y BToporo 6/MsHelia Manndecrauma caxapHoro uabera
yue cocrosnace. Yepes 1, 5, 10 1 15 ner Habiofesus YacToTa KOHKOPHAAHTHOCTH
MMabera cocraenana 17, 33, 57 u 76% cooTBeTCTBEHHO, ONHAKO TaKasd BBICOKAs
LIRIIENbL KOHKOPJAHTHOCTH 3aBUCUT OT TOro, Kakye GIM3HELOBBIE Nlapbl [OABep-
LTI ‘r:ua‘renbnomy HCCNeENOBAaHHUID Ha TIPOTHX(EHHH JNHUTEILHOIO BpeMEHH. Tak
Hekotopeie mccregosatent [150, 157, 209, 212] nposeny yray6neHHoe M3yueHue
WARHTHYHBIX (MOHOBMTOTHBIX) M HEMAEHTHYHBIX (AM3UrOTHBIX) BMM3HELIOBBIX nap
MYICKOIO 110/ M [T0Ka3a/li, 4T0 KOHKOPJIRHTHOCTE caXapHoro jiuabera Tina 2 cpeau
Wit HbIX 6mu3HelioB cocTaBuia 58%, a cpean HeMIEHTHYHLIX 6nusHeloB — 17%.
WMOIOTCH flanibie, YTO OTHOCHTENbHBI PHMCK pasBHUTHA caxapHoro guabera TMna 2
¥ PCTIeH KA MIeHTHHoro 6anarena B 2,1-3,4 pasa Bblllle, YeM Y POACTBEHHMKE
HlAenTH OO GimsHena [209, 213]. KoHkopaaHTHOCTh AinabeTa yReMuMBaeTcs ¢
MipactoM 1 focturaer oyt 90 — 100 % Ha MPOTAKEHMM BCell XKUSHM.

Hapsny ¢ atum psn uccnenosareneit [184, 209, 212] nposojunu obcnefoBa-
A8 O/MANELIOB, BKTIOYEHHLIX B HALMOHA/IBHEIA PETMCTP M Ha OCHOBE JIAHHBIX,
AEIYNIILIX ¢ MCMONIb30BaHMeM I/IIOKO30TONEpaHTHOrO Tecta (75 I I/IOKO3BI),
MARHINMumMpoBany 62 mapbl 6NMU3HELOB, M3 KOTOPHIX ORMH MAM o00a HMen
SaRApnA maGer THoa 2. Jln4 MOHOSUTOTHBIX 6IM3HELIOB KOHKOPAAHTHOCTD /A
JUafiera Ouia Bbilue, YeM IS AUSUTOTHBIX. JIMA MOHO3UTOTHBIX G/M3HELIOB npu
SN Y oftHoTO caxapHoro AuabeTa BepOATHOCTh PasBUTHA caxapHoro AuaGera
Wi !y ipyroro 6nM3Hena coctasiana 50%, a is AMSUTOTHLIX - 37%. Paamume

31



MEXKRY ABYMA rpynnamu 6b110 He oyens SHATUTENBHO, B TO BPeMs Kak HapylleHHas
TONEPaHTHOCTE K IMIOKo3e MEXNY YKasaHHBIMM [PYNITaMu Gbina CTATHCTHYECKH
HOCToBepHa (63 u 43%, COOTBETCTBENHO). Takum 06pasom, HacnmenyeMocTs
caxapHoro amabeta cocraBmama 26%, a OIS HapyIueHHoM T(;nepauf‘f{yocm K I'f:
kose - 61%. Hacnemyemocts MHCYNHHOBOM peauCTeHTHOCTH, CeKpelMH MHCYIHHa,
MHAEKCA MacChl Tela M OTHOWeHMe Tama/Gepo [14, 210) NP HapylleHHON
Touegaﬂmocm K I/IIoko3e cocTaBnsia 26, 50, 80 u 6% cuome‘rcraem{opm-lﬂ
maﬁe;{:q:p:;ic?aga:;;a reHa peuemo?a K ITIIOKaroHy p matoreHese caxapHoro
g OT STHHYECKOH NPMHANNEeXXHOCTH (B0 ¢pannysckoit u
PYCCKOM nonynauuu B otimume ot UHJelLes nremenn [Tuma BEpOATHOCTL Maso-
SHaumMa) [127]. Driokaron aBnserca ORHMM U3 KOHTPUHCY/IMHOBBIX FOPMOHOB, O
CHOCOGCTBYeT pacmagy rmkorena TIEIEHHM ¥ NOBBILIAET CKOPOCTD ugpasona‘nn:

MyTanun Gly40Ser umeet CHIDKCHHYIO (oYTH B 3 pasa) apdmmnocts k TIIOKaroRy
TI0 CPaBHEHMIO C HOPMaTTbHBIM PELENTOpoM (Tak HasbiBaeMbIf «quKuin pelienrop)
K T/IOKAroHY, KOTOpbIit iMeeTcs y TIPaKTHYECKM 3TOPOBEIX i1, JTo nosnonﬂg'r
CIUTaTh, 4TO MyTaums Gly40Ser Brispipaer M3MEHEHIE QYHKIMOHABHBIX CBOJCT

peltentopa. B nonesy Takoro muenus CBUAETENLCTBYIOT MccnegoBanna G. To lB
 coaBr. (1997), Kotopsie Y HeauabeTyrveckux FeTepOSHTOTHBIX npe)xcra;am:;;

06pasoBanys IIOKO3B! B OTBET Ha MHY3HIO rMoKarona no CPaBHEHMIO C Hefua-
Geriyeckumu Gly40 TOMOSHroTaMu, mpuyem cofepxkansue MHCYNHHA B nn::m
KPOBM y MLl YKa3saHHEIX [IBYX rpymm Gsio OJIMHAKOBBIM [210].
TKaHmeiceHue [IVKEMIUH, Kak ClefcTBUE ee yTHM3ammy nieprdepuyeckmmu
aKTHB::YEE"H:;:::M:C;:;?WH& TKaHb), 06ycnoBneHo MHCYNMHOM, KOTOPSIH
Tasy, OTBETCTBEHHYIO 3a 06Pa3OBaHME IHKOreHa B yxa-
:::Hzlx TKaHAX-MULLEHAX. VIHMUMaLMA cunTesa mmkorena o6ycnoBnena BinsHmem
l_royT:::]’HKaoiigzsl:p:;HH:¢¢0c¢ara3m IMIHKOTeHCHHTA3ET (mpotrenndocdarass
s i Cj; i me OChOPUIHPOBAHMS MHKOreHCHHTa3H! TepeBOIUT ee
e ; YNAUMA HHCYNUHOM I/IMKOTeHCHHTASHI CHIGKAeTCH KaK y
W [zTI;}rmM huabeToM THma 2, Tak u ¥ ML ¢ HApYIIEHHOV ToNnepaHoCThIo
« i Hap)](,mlg{c;{ :;:3BDHHET CYNTaTh 3HAUMMEIM yYacTHe IIMKOTEHCHHTASH B
ik o, YTUIN3AUMHU FTIOKO3BI. ITO AB/AETCA ONHUM U3 OCHOBHBIX
passutuu ClI-2 [47-51].
m:{ilm?{;;e;;zfena, CBASBIBAIOLEr0 KMPHBIE KUCIOTHI B CTU3NCTON obormoyke
» CONPOBOXNIAITCH PAKOM MeXaHW3MOB, KOTOpLle ¢ Gomburoi

X abeopb
POLDMIO M3 KMIIeYHMKa, YyTo COTIPOBOX/IA€TCS TTOBBILIEHMEM X OKMC/IeHNA
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[PH OAHOBPEMEHHOM CHIDKEHMM YTUIM3ALMKA TI0KO3BI, CIIOCOGCTBYS XPOHHUECKOI
PneprankeMun. Bolcokas MocTNpaHAManbHas rMOepTpUrIMLiepuaemus, Habnonae-
MiVI TIpH 3TOM, BBISEIBaeT He TO/IbKO MOC/IEYIOlee HapylileHe oGMeHa IMNHUAOB, HO
M JIB/IsteTCs BRICOKUM aKTOpoM pucKa pasenTya makpoanruonatun (MBC, nngapkr
MWOKAp/ia, MHCYNBT, iabeTUyeckas ranrpeka), HaboIaeMoit py caxapHoM Auabere
a2 [7, 20, 23, 41, 43, 48, 49, 123].
3HauuMocTh reda npotenngocdarasst 1-ro tvna (ren PP1) B Mexammsmax
fipeppacrionoxkeHHocTH K CJI-2 3aBMCMT OT 3THMYecKoH HpHHagnexxHocTH. Kak
yKaaniBasock Bbiie, nipoTenHdocdarasa 1-ro THNA MK TAKKOreHcHHTa3a docda-
100, AKTHBMpYeMad MHCYAMHOM, AedocdonupyeT INMKOreHCHHTA3Y, 1IepeBOLA ee
I aKtuBHy0 dopmy. ITporenndocdarasa 1, B3aMMOAEHCTBYIOIAA C IIMKOIEHOM
(lKkorenceasanHan nporeundocdarasa 1, wmt PPIG), ABaseTca KIOYeBHIM
{lepMetTOM B pery/isuMu cHHTe3a TTMKOTeHa U pacrpefie/leHus HeOKHMC/IeHHOH
Hilokosbl. fen perynaroproit cyGpeumibl npotentgpocdarasst 1 (PPPIR3) noka-
fiMnyerca Ha xpoMocome 7q31.1 - q31.2 1 ero MyTalMU CONPOBOXKAAIOTCS MHAK-
TMnanmert PP1, npuBOpA K CHUXKEHMIO YPOBHS aKTHBHOCTH TTMKOTEHCHHTA3kl, YTO
HPOIIACTCA CHIDKEHMEM YTIWIM3ALMK [7I0K03bI M €€ BK/MIYEHHEM B ITIMKOTEH.
IlpoBepenublit anami3 mokasa, YTO y /L, HMEIOWMX AE/ELMIO, COACPKAHUE
HlCy/IMHa B 171a3Me KPOBM HAaTOWIAK GbUI0 NOBBIMIEHHBIM, MOIIOLEHHE NHCYIHH-
SIHMY/IHPOBAHHOM T/IIOKO3Bl ~ CHMKEHHBIM MPY NMOBLINEHHONH pacnpocTpaHeH-
HOETH Cpefiu HUX caxapHoro AnaGeta Tiia 2 [174]. B TaxoM npolecce NpMHMMAIOT
FUNCTHE M eHBl, KOHTPONMPYIOLHe CUHTe3 GenkoB ATO-UyBCTBUTENLHBIX KalTHe-
WK kananos. Kax nspectHo, ATQ-4yBcTBUTe/IbHEIE Ka/MeBble KaHa/bl ABAIOTCS
WIHMM M3 OCHOBHBIX KOMIIOHEHTOB MeXaHM3ma, YUHaCcTBYHLUErO B CEKpPEUMH M
WMEnOO0KIeHMy MHCYMHA 13 B-kneTku. OHM COCTOAT M3 BYX GeNKoB; pellentopa
¥ syiponnnmouesnre (SURL) n 6enka Kir6.2. Cunres 6enxon KOHTpONUpYeTcs
SRIAMM, JIOKa/IM30BaHHBIMK Ha XpomocoMe 11p15.1.
ok SURL(ABCCS8) mmeer 13 TpaHcMeMOpanHbix ¢parmMeHToB C JByMSA
L] BOTH/ICBALIBAIIMMHY MeECTaMH, KOTOpBIE KOMHH&KCHPYIOTCH C MONEKYnaMH
AL Fa amuHoxucnoTHOM TepMuHane Geka MMEETCA OTfieNbHOE [ONONHUTENb-
I8 MBCTO, CBA3LIBAIONICE MpPeNaparsl, MMEIoWME CYIbGOHNIMOYEBUHHBIE [PYIIILL
Bk Kir6.2 umeer gBa TpancmeMGpannbIX dparMenTa n myTeM roMoMMepH3alnK
Thyer n o6pasoBaHMM KanMeBBIX KaHamoB. Buima ycranosnewa [175, 199, 207,
10, 221 | nsanmocssisb mapkepos (D115899, D1151324), pacnonoseHHbIX OKOMIO TeHa
SUILL ¢ yponiem cofepikatits [/IOKO3BI B IUIa3Me KPOBM Yepea 2 | MOc/e Harpyaky
PUBRIRON y MeKcHKaHITeB-aMepuKanLieB. B nocnenyromenm 6bu1 upenTH(ULMpOBaH
SMOpiam 18-ro sK30Ha reHa pelienTopa CyabGOHK/IMOEBHHEL, KOTOPBIit cove-
SR & caxapubiv quabetoM TMNA 2 B BYX KABKA3OMAHLIX NMONynsuusax [3-6).
I\ e MccenoBanuit ONTBEPKIEHO BIUAHME TIOTMMOpdH3ma resa ABCCS
P e criocobrocTh B-KTeToK TOfKENyROUHOM Keleabl K KOMIeHCATOPHOM
PRI MICYIMHA NPYM HAIMYMM PasfMYHOM YYBCTBUTENBHOCTH K MHCYIMHY.
nl 1ot ABCC8 ne orHocuTcs K Hambonee BaKHBIM reHam, OTpefleN oM
PN IONIKEHHOCTS K caxapHOMy [ualeTy TMna 2, HO ero moaMmopdmeie
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BAPUAHTEI MMEIOT NOCTATOYHO BECOMBII BK/IaJl B CeMEIiHYI0 Mpefpaconoxen-
HOCTb K finabety 2 Tuma.

Uccneposatensmu Pa3TMHHBIX CTPaH UECHTHULIpOBaH nommopduam rema,
kopupytowero 6Genox Kir6.2, mo accoLMalMM MYTaLMi 9TOrO TeHa c CaxapHBIM
AnaGeToM Thma 2 He ycranosneno. Ilo PESy/bTaTaM MeTa-aHa/n3a, MpoBeeHHOro
E. H. Hani u coasr. [160), nomMmMop¢usM rena Kir6.2 yacto coueraercs c CaXapHbIM
AuabetoM THma 2 Bo $paruysckoit nomynspm. Monexynspnoe CKpPHHMpOBa-
Hue rexa Kir6.2 g 72 AvabeTUYecKUX cemMbax ToKasano, 4TO caXapHbii Auaber
THIA 2 coveTaeTca ¢ TPEMA 3aMeleHUAMY TIOC/IE[OBATeNbHOCTH Hykneotupon (E23K,
L 270V u 1337V). Us TNEPETHCNCHHBIX TPeX MyTalMii rena Y 6OMBHEIX caxapibiM
AMabeToM wallle BHIBAANACH MyTauus E23K, kotopas Bcrpevanacs ¥ 27 6onbHbIX
nuabeToM M mumns ¥ 14% npaktiyeckn S7l0poBEIX /1y [160]. IMpencrapnennsie pan-
HbI€ TIO3BONIAIOT CYNTATD, YTO nonMopusu rena Kir6.2 urpaer OIpefle/ieHHYI0 ponb
B NIO/IMTEHHON NPe/IpacroNoKeHHOCTH K PasBUTHIO caxapHoro auabera Tima 2.

UssecrHo yro, TPaHCIIOPT I/IOKO3bI Yepe3 Mem6paHy KneTok B PasnHYHbIX
TKaHAX OCYINECTBNIAETCA C MOMOLBIO 5 TIIOKOSHBIX TpaHcnoprepos (IVIIOT 1-5),
KOTopble ABAAIOTCA GenkaMu, umeommmy 12 TpaHcMeMOpaHHEIX ¢parMenToB,

Tenbr yKasanmupix rmokosmbix TPaHCIIOPTEPOB 3KCIIPECCHPYIOTCA B pasmMuHbIX
TKaHAX, M OHUM M3 3HAUMMBIX TpaHcnopTepos spnserca [JIHOT-4, KOTOpBIH
SKCIIpeCCHpYeTcs B )KMPOBOI 11 MBIINeYHOj; TKAHAX, YYACTBYIOUWMX B yTHAMS AU
ImoKo3bl. OcHOBHOM npuumHolk K/IETOYHOi PeSUCTEHTHOCTH K MHCYNTUHY IpH
OKMPERUN ¥t caXapHom JuabeTe THNa 2 sBnseTCH TNpETPaHCIALMOHHOE YTHETeH e
cnnresa [IIOT-4 unu usmenense wx $yHxumoHanbHOM akTMBHOCTH, Usmenenne
KOZIMHECTBA WM CTPYKTypHO ¢opmer TTTIOT-2, KOTOpLIi sKcIpeccupyerca B
TICYEHH, TOYKAX, TOHKOH Kuluke, ORHOBPEMEHHO CONpPOBOXKAAETCA CHIDKEHMeM
TYBCTBUTENBHOCTH K Imiokose [201).

Hapymenus minugsoro o6mena na YPOBHE IPOLIECCOB NMNONM3a M TepMO-
TeHe3a TakxKe reHeTMUECKM 0GyCIOBNeHDL MsBectHo, uro Bmusmse katexonammuon
Ha JIMTIONNS XKNpPa U TepMorenes ofiocpenyetcs vepes B-anpenopenentop (nokyc
reHa 5q32-q34), KOTOpbI/i sKcTpeccupyetca BUCLIEpaNnbHOM JKUPOBOI TKamH,
Sror PeLienTop ABnAeTca Genkom, uMmeronm 7 TPaHCMeMOpPaHKEBIX JOMEHOR K
AKTHBUPYETCA afleHMNaTIMKNA30M ¢ TOC/IeAYIOLUMM TTOBBILIEHHEM BHYTPHK/ICTOY-
HOro copiepxxanna UAM®, 4To 1 noBbimaer CKOPOCTh /IMMONH3a M TepMoreHesa. Y
60MbHBIX, MMerowmMx MYTal[MIO reHa BB-anpempeuemopa (3AR), ormevamuch cra-
THCTHHECKH AOCTOBepHOE pasBuTHe AMaGeTa B Goree MO/IOZIOM BO3pacTe, a Takxke
CHIDKEHME CKOPOCTH TUIIONH3A B COCTOS MM MOKOS 3 TIOBBIUIEHHBII MHAEKC MacChl
Tena. HecMorpa na TIPOTHBOPEYMBOCTD HAHHBIX O BAWAHIK nonuMop¢uaMa rena
3AR Ha nunomms B %mupoBoit Tkans, MCCEROBARNA TIOCTIEMHNX JIET MOKaskIBAloT,
YTO MYyTaLus reHa ﬁs-anpeuopeuenmpa COTPOBOKAACTCA CHIDKEHMEM (ByHKIMY
Takoro peyenTopa, Kak CleACTBMeE CHIKEHI S aKTUBHPOBAHMA aficHUNATIIHK /1ashl,
TPMBOAA K MHCYNHHOpeSUCTeHTHOCTH [214, 221, 224-226).

JimounTaphsit anTHren wenopexa CD38 obnagaer ajleHosuHmudocdatHol
(ADP) u pubosumxnasuoii aKTHBHOCTEK (cAC PR), KOTOpas BEIMONHAET poib
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HayeHHe
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Hue, ut
O M3MeneHne 0bpasa KuSHU win Tepamus MeTQOPMIHOM MOTYT oGecrre-

nale
: :nﬁéo, MeTQOPMUHOM MM aKTHBHOrO ofpasa xusnu. Mepen maumentammu peex
bl
Hpﬁp(}ﬂgﬂﬁ;«ﬁn;;::ﬁnenm CACRYIOIHE LeMN: CHUSUTD Maccy Tena Gofee yem Ha 7%
CCKHe YTIpaXkHeHNs He Menee 150
MUHYT B Hefleno. [nutens-
HOCTb MCCITeIOBAaHMA COCTABK ; hon
na 2,8 ner (2,2-4,5 1.). P,
-). Peaynerarel mokasanu
YacToTa , ner
Pa3BuTHA fnabeTa cocraBuma 11,0; 7,8 1 4,8 cnyyaes Ha 100 qenosexc,)-ne'r

6
9 ﬂ;HHCIITOB WIN HasHaYUTL Tepanuio MeThopMuHoM 13,9 NaueHTaM,
HCC, :
] R}ggz,;&;auunx TI0 NPUMEHEHNIO TPOrNUTA3OHA N npodunaKTUKy gua-
ycTaHosneHa addexTHBHOCTS
TEPANMy TPOrMUTAZ0HOM
KEHLHH MCTIAHCKOrO MpoMcXox i
NEHUA C TecTaLMOHHBIM 6
o . IHabeToM B aHaMHese,
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A B TedeHMe 1 roma mocn
KpallleHus b
ngofamnﬂ;:panm. Tonyuennsie Pe3yNbTaThl NO3BONAKT NPeNNnonokuTh, YTo
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o TeHMe HKI[UH
Tl;nki':m,ﬁ TIpENoTBpatas, Takim o6pason, PasBuTie guabeta [136] a
. :
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CTast Koppekuus o6
it p Pasa XU3HHU B
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OM: MHCYMH i
€3HCT oty
{onwelnzréi;)gt;m W OTHOCHMTE/ILHBIM HapymleHuem MHCY/IMHOBOM  ceKpeLyeii

»191,223,139].  Ukcymiuosas PESNCTEHTHOCTS Ha MOMEHT JMarHoCTMKy

TE‘IB;HH AvaGeta [24-30,18-20, 23, 55, 57].
MecTe ¢ ¢
e Kon:::;;;om Hapywenne Qyrkumm B-knetox Takske Hau}HaeTcq 3a
0 TeT 0 TOTo, KaK y 6onbHoro
BBIABMTCA fuaber, nma
ACHCTBUTE/IbHO MOTyT HMeTh i o
AiocTaTouRyl0 ClocobHoCTD Pk
MHCY/IMHOBOI cekpelyu 1 e
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TUTIEPUHCYTMHEMHM YacTo Habmio
ARETCA MIMEHHO B MepBbie ro,
Anabera 2 THna [5, 72-76, 225]. . e
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Perynsuus I/II0KO3bl SaBUCMT OT MeXaHM3Ma 0OpaTHOH CBA3K B cHCTeMe
P-KmeTkM IOZKeNyROYHOI JKenesbl — MeydeHb — Mepudepuyeckue Tkauu. [nmep-
I/IMKeMUA NpH caxapHoM Auabere 2 THMA pasBUBaeTCs B CAyvyae HapylieHMi
HOPMA/IBHBIX B3aMMOOTHOIIEHHIT MeXAy ¢yHKUMeR P-KNeTox noxenynouHoil
JKenesbl ¥ YYBCTBUTENBHOCTBIO K MHCY/IMHY Ha ypoBHe Nepudepnyeckux TKaHed
wny nevenu [191, 174].

B HopMe P-KneTKM aflanTUPYIOTCS K CHYDKEHUIO YYBCTBUTEMBHOCTH K MHCYTHHY
& YPOBHe MeyeHu uny nepudepirieckuX TKaHel, MOBLIAA CEKPEIUI0 MHCYTHHA U
IPeiOTBpALl{an Pa3BUTHE THIEPT/IMKEMMM HaTollfaK. [MmepraukemMus pasBMBaeTcA
nenepcTBie NGO NOBBIICHNA BHIZENCHHMA ITIOKO3bI B LIMPKYIMPYIOUIYIO KPOBE,
NM60 CHIDKEHUA YTWIM3aUMK [IOKO3Bl TKaHAMM, MU0 BereAcTBMe KoMOHHMPO-
BANHOrO coueTanua sTHX AedexToB [5). SBHOe HapymeHue yraeBofHoro ofMeHa
[IPHBOAMT K MMIEepIIMKEMHH, CTeleHb KOTOPOH cO BpeMeHeM MOXKeT M3MeHAThCS B
HABMCHMOCTH OT CTAZMK JIEXALLIETO B OCHOBE TATONOrMYecKoro mpouecca [40-41].

SIBnAeTcA MOKAa3aHHBIM, UTO B-KIIETKM TOMKeNnyNovHON Kene3bl HaXOATCA B
OpraHK3Me B AMHAMIUeCKOM cocTosHIM [131], cTpYKTYpa/bHEle napameTphl B-Kite-
TOK [MO3BOJAKT UM MEHATHCA B TCYEHME XXM3HM 3a CYET [MpOLECCOB pPENNMMKALIH,

Ileoreneaa, usmeHeHns ofbema KIETOK ¥, HAKOHeL], HACTYMaeT CMepTh B-K/IeTok B
jeay/IbTaTe anoNTosa MM HeKposa.

CYHIECTBYIOT NOMONMHKUTENEHBIE KOMI'[EHC&TOPHI)IE BO3MOMXKHOCTH, HEOéXOI[HLTbIE
JUIL Nofiieprkanns roMeocTasa rmokosbl. [Ty B-kneTok cnocobeH ajanTipoBaThes K
HOTPe6GHOCTAM OpraHusMa B MHCY/IMHE, YTO OTPAXKaeT BOSMOXHOCTh II/IaCTHYHOCTH
MILOKPMHHOM YacTH MTOMKe/TYOMHOM sxenesbl [129]. Tak, Hanpumep, Ipu oKUpeHyH
WaMenseTca Macca B—KIIETDK B CBA3N C HEOﬁXO}.D‘I.MOCTbIO HX TMIIEPaKTHBHOCTH B
WANIIe yBeTHYeHNS CeKpelyyt MHCYIMHA B OTBET Ha Pa3BMBAIONIYIOCA MHCYMMHO-
POIHCTEHTHOCTS.

I} coobuenunt MexayHapoJiHOTO 3KCIIEPTHOrO KOMMUTeTa TOJUEpKUBAETCH,
WH0 1IATONOTMYECKHMIT TIpOllecC MOXET MpHUCYTCTBOBaTh, He OyAyuM HacTONMbKO
WMPKeHHBIM UTOGBI BBI3BATh TUNEPrAMKeMuIo. TOT Xe MaTOMOrMYecKuit mpowecc
MEMET BBI3BATH HaPYU.ICH HE TNHKEMHH HATOIUAK ulnnm HapyLIEHNE TONEPAHTHOCTH
I tokose 6es foCTaTOYHBIX Iid guarHosa guabera KPHUTEPHEB. Ho, HeB3upas Ha
Wi, MTT, kak u aBHBIA caxapHBUI AuabeT THNa 2, ABNAeTcA PaKTOPOM BEICOKOTO
PSR PROBUTIS QHTMOMATHIECKMX OCTOXHEHMI [147, 149].

Crenenn MeTabomIuecKiX HapylleHWIT MOXXET NpOrpecCHpOBaTh, perpeccupo-
WAl MM OcTaBaThcA HeMsMeHHOMN. M3BecTHO, YTO y pAia MaLMeHTOB C CaXxapHbIM
ANABETOM aJicKBaTHAA KOMIIEHCAIMA [OCTHMraeTcs /IMLIb yTeM CHIDKeHMA Beca M
ORI Gr3MYecKoi aKTHBHOCTH.

Il sflopoBoM opraHmMsMe CYIUIECTBYeT MHCYIMHOMOCPEAOBAHHBI 3axBaT
ko (MO3T) - B ckemeTHBIX MBILILAX, Cepfille M XMPOBOI TKaHM, U MHCY-
SHisOocpeopaHHbIN 3axBat rokossl (MHO3T) - B ronoBHoM Mosre, HepBHOI!
SRAIM, WIEMENTAX KPOBM, TOYKaX, TKAHAX BHYTPEHHMX opraHoB. B 6asanmbhoM

"|‘ St (narowax) npeobmapaer MHOS3I, oTBevarowmit npaktuyecku 3a 70%

SR PUCITpE/ICTeHMA TTIOKO3bI B OpTaHM3Me YesloBeKa.
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] SRIPOCT pacnipenenerns IIIOKO3BI cocTapnger 2 MI/Kr/Mun, B 5t
e MHOap SOCTaHT 1,4 Mr/kr/mpy (70%), a MO3r — 0,6 Mr/kr/mu : (3::)9:M
. utﬂpn?u. AWKe 50% cHipkenye O3 COCTaBUT Beero 0,3 Mr/xranHHB 3?0:;
mml ;:2; ;2;2::;1 :(;B:CIIHCHHE YPOBHA IUOKO3bI (Ha 15%) g nnaaMle - 9To

CTaHOBNIERUA HOpManbHorg YpoBHs [4].
mmﬁ;af;pb;:};iiy;;:;myxuueﬁ INIFOKO3bT 1 pacnpeqenenue]:r rmorioim B TKaHsax
R . HB?S:I HATOLIaK, B cBA3Y c yey CHIDKeHMe pacnipenenesys,
A B;;) em,q nr K 3HaunTenbromy TOBbIlIeHII0 YpoRig TTIOKO3bI
i e o OBBIUIENH e Mpomykiyy TTOKOSLI Mevennio apngercy
i o HO OTBevatonpm 33 PA3BUTHE runepriygenyy Haromak,
s 1::.:);1:!{}1 T/IIOKO3bI eyenpio B0 2,6 Mr/kr/vmug Tpebyercs
NMpoBarh pacnpeneﬂeupne rm:xz?:xw:s"?;:aﬁxm:”mm{), g i
i 3 YPOBHe, paBHOM mnpopyx

° ::’ ;;:e:;i;,ge namegax YPOBeHb rmiokoan HaTtomak [4, 19, 20, 29;.“;41;.1{11
) IO YTO6L! yBemuyyy, 5 2 pasa MO3[; TpebyeTca Menee yep

npAMoe
p g H:C:flo:opnno}iauwoe TOBLILIEHNE YpoBug rmiokogsy Haromak [4]
Henocpeﬂmelz HAMANBHOM Tepuonie rmiokosg flonagaer B wnpxynaymo 5 OBH
HO 3 abcopbuporanypx ¢ THIWelt yriesogos, a satey pacn;fexe

Hecmorpyg ya
HaanMI: :Kam}f 4T0 Gonburan yacry F/IOKO3bI HeobXxogmma g APYTHX TKaHejt
a(eﬂembg( m,;fueu ro;loauoro Mosra, stor mponece TIPOHCXOINT B ocHOBHOM 1;
aX. Haxonnense sanacog enb
i KO3H B nepp
HOM TKaHblo qa ) i ot
b :a :;?qmz O6bACHAETCA Tem, yro 3Ta TKaHb crocobia aﬁiopﬁuponan
HO ObIcTpo u B Gombumy
Komityectpax, &
i » IPENATCTBYA passyrio
63Hmpmc,um ;:H ::al:mepmnxemnu B uasonormyeckyy YcnoBusy HpHﬂeM Koe
bHOTO ypoBHs rrokoay : ;
o HB R
o B o [1931. JIATCA BaskHol CocTaBnAwUej;
Y snopos :

e i ag( . bIX M npoucxomyt TOCTOAHNAA GasanpHag CCKPEMa MHCymRa
5 A
e 01‘}};1, KOrga otcytetsyior mogpre 9KSOTeHHBIE CTHMYMH g Bblfe
a. _

Ymina. U pasce B rex CIYMasx, korfa yposens TMIOKO3BI MasMbr mocrre
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HONHOro ronofanus Hu3Kuii, BCe paBHO NOAREpKMBacTCA GasanpHas cexpewns

nicymua [4],
Ocoboe mecto B mccnenopammsix sanumaer midopMalMs, KacaIOWAACA IBYX-

(pamocrn cexperi B HOpMe u npu naroforuu. B nacrosuee Bpema ussectHo,
W10 Bbitenerye MHCYIMHA MPOUCXOMMT ABYX(asHBIM obpasom, xapaxTepusy-
WHMMCA HAZM9MeM OCTPbIX NMKOB, TMPORO/KAIIMXCS B CpenHeM B TeyeHue
10 Mun (nepsas dhasa), TOC/IEAYIOUUM TIOCTENEHHBIM TIOBBIITEHMEM BbieeHHs
WicymiHa (Bropas asa). Cymecrsyer Touka 3pennst, uto 31 2 asst B cexpenym
akrusecku npencrasasior 2 PASIMUHBIX BHYTPUOCTPOBKOBBIX IMyNId MHCYIUHA.
Iepnnii oyn, som myn Gricrporo PearMpoBaHis, COCTABAAET OKO/I0 5 - 7% BHy-
IPHOCTPOBKOBOTO cofepxanma uHCymuHa. Pes uner o TPaHY/IaX MHCYMHA, HAXO0-
MHIHMXC MakcyvabHO 6Mu3Ko K MeMOpaHe B-KIeTKH, M CUMTAETCH, 4TO UMEHHO
10T GhICTPOBBIENsEMBIL TN 06ecreynBaeT NEPBYI0, PaHHIOW (a3y B cexpemuu
Wiicymana. Bropoii, win pesepeusut, myn MHCYNMHA, WA BHIENEHUA KOTOPOro
HE06X0MMa anenosunTpudocharsasucuman MOSUAM3ALIA MHCYTMHCORePIKALIMX
FPAILYIL, ITepeMenialonMxcA HOCTENEHHO B HepBBI MY/, C MOC/EAYIOUUM SK3OLH-
WNOM, (hakTudeckn npencTasnser 93-95% 3amacos WHCYIMHA, COflepXalluxca B
[ wnetxax, Cruoxenne NepBO¥ asbl UHCYNMMHOBOI CEKPEIMM ABMACTCHA TNABHON
ASTEPMUHAHTON B «paHHEM» BRITENEHUH WMHCYIuHA B TeyeHue mepseix 30 Mun
HIB0Ie npyYeMa MUK SMIK TIHOKO3BL.
[lpu caxaprom guabere tuna 2, a Taioxe Y JMI C HAPYMIEHHOM TOMepaHT-
WOETIIO K III0KO3€ M Y 3MOPOBBIX /M, HO MMEIOWIMX poncTBentmKoB I crenenu
POIETIA, Gonelowmx caxapHBIM AuaGeToM THNA 2 BHIABNAIOTCS HapyIeHus Kak
IYilkcHpyomiero xapakrepa, Tak u panHeit asm p CeXpeluy MHCY/IMHA,
Hapywenus mynscupyromero XapaKTepa M BBIIAJiCHHE TIepBOI hasl B
SSPEI MHCYTMEA KOPPNNDYIOT ¢ Hapyluennamyu kak MO3T s TKaHAX, TaK U
SAIAIICH A TPOAYKIIMY [TIOKO3bI [TEYeHbIO0, Monekynapuas ocnosa stux Hapyme-
WAy B-xnerox MOMDKENYNOYHOM Ke/le3sl 10 KOHIA He M3YYEHA U MOXHO
HPSANONONHTE KoMOMHATIMIO MO/IeKyIAPHBIX edpexroB. C OAHOM CTOPOHBI, pac-
SMATPMIAIOTCA BapuanThl HapymeHmit MOMEKYNAPHBIX MEXaHU3MOB Y3HABaHUS
SO, a ¢ npyroit - obcyxnaercs pons denomena HOTEPH YYBCTBUTENBHOCTH
I mierox k Gonee BBICOKOMY YPOBHIO I/LIOKO3B! B Kposyu [4, 12-15].

Ocionnoit nedexr npu YMEPEHHOI! INIePITTUKEMUH 3AK/TIOYAETCH B CHIOKEHIM
SPIETRNTIBHOCTY K MHCYMMHY, OTMEYaeMOM Ha yPoBHe nepudepuueckmx Traneit,
W BHonIoM B Mbiumax. [porpeccupyionee YBeNM4YeHHE YPOBHA IIIOKOSHI HATO-
WK BOMICHACTCA TOBLIIEHMEM TTIOKOHEOTeHESa M NEYCHOYHOM TUIepIpOLYKIUS
Sisikonn, Heemorps na 1o, uro PaHHMH OTBET MHCYNMHA «TePAETCA», KOrga ypo-
SEHI IMI0KOSBL B TITasMe KPOBM HAXOAMTCA B npenenax 6,33-6,66 MMons/n, 6asans-
MBS BOIUEHTPALY MHCYMHHA B 9THX CMTy4asX B HOpMe MUY JJa)Ke IOBbIILEHBI 1
WIPARAIOT, TakuM 06pasom, TOBbILEHHYIO CKOPOCTD CEKPelMM MHCYIMEA B OTBET

SHMIKENIYIO TYBCTBUTENBHOCTD M TIOBBIIIEHHEI YPOBEHD ITIIOKO3bI HATOIIAK.
& FPORILIX rvKesmn HaTowaK 6,66-9,99 MMonb/n 06t MHCYNVHOBBLIA OTBET
B IMaMe MOXeT GhiTh B HOpMe, TOBBmIEH JIH CHIDKEH, HO 06braHO 06parHo
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liponopumonanen runeprmukeniy Hatowak. [Ipn
9,99-16,65 mmMons/n obe - PaHHAA U Mo3guas -
CTAHOBATCA OcnabneHHbIMy,

Y Gombrbrx CaXapHbIM nuabeToM Tina 2 B Tevenye 4-4acoBoro nepuoza nocre
TpHeMa nuum yeemtyenye CEKPEUUM MHCYMHA MeHee BEIpKEHO U mpefcTaBneno
Cepyet SHAYUTENBHO CHIDKeHHbIX YNbCOBBIX Konebanini B CPaBHEHMY ¢ Ipymmos

3Roposbix muu. Bonee Toro, CTPajaeT «NpaHananbyag PETYNALUA IiTIoKo3bIn:
nocne el MMKKM IMioko3b] Y 6ombHbIX caxa

BLILIe, YeM B KOHTPONLHOH

YPOBHAX TIMIOKO3H! B maasme
$aser B cexperyu WHCYIMHa

YTO B KOHTPO/IbHOI Ipymme
Y9aeB, 2 y GONbHEIX caxapHEIM uaberton THna 2 - Bcero
B 46% cnyuaes, Hapywenue mexanusyop y 6onbunx CaxapHeIM fmabeToM THma
2, ocymrecTBAsIOLHX koopautawmio dyukumu B-rerox so BPeMEHM oTpakaer

cmaban Koppensums MEXLY MuKaMM B cekpelym MHCYNMHA M KoneGaHuamu
YPOBHEH [7I0KOSHI B Teyenye CYTOK.

Aucdymamsn p-iretox TOIKeMyROYHOM Jienesst y Gonbupx CaXapHbIM iabeTom

KnetoK. ¥ muy ¢ OXHpeHHeM

¥ Ml ¢ caXapHbIM iuaberom
THIIa 2, Ho 6es oxupeHsts — HAIMEHBILIAA Macca B-Kk/1eTok. Hapymenye nnactugnocry

B-xnetok napannenso CHIDKEHHIO MX Macchl, yacTo COBNAfiatolileit co CHIDkeHMeM
cnocobHocT B-KeTok K PEIVIMKALHHN, ABNAETCS Kpaeyronbipim KaMHeM Hapylenus
CCKPELMI MHCYMMHa B oTBeT Ha HArpysKy rimokosoi, B To ke BPeMA MHCYNMMHoBas

0KeT BBITB abcomorho HOpMaIbHOI [172].

BCNelCTBHe AcCeHCHTH3aMK B-kreTok
TOPHOM aKTUBHOCTH.
YcranoBneno TaKxke,

]

» 9TO nposaenderca YXynuteHmem ux CeKpe-

4TO HEKOTOPI:IE aMHHOKHCHOTbI,

ACACTBUE MHCYMH, MOAYTMpyA nornouerwe rmokoay,
YHaAX ReceHcHTH3auMa aBnsercs CIIEACTBUEM 06pazoBa-
HUA TIPOIYKTOR 06MenHa TeKco3aMnHOB (rekcosamunons; wyHT). Imotamun u

tepment q)pyx?oao-6-¢oc¢aTaMuH0Tpch¢epaaa Heo6x
¢py1(wao-6-cpoc¢a1'a B IMokosamu

HHUPOBaHIA 3Toro UryHTa [14].

[Tatorenes CaxapHoro guabera

CEKPEUMY MHCYNMAA, Ho K ocnabn
B nedeHn. Y GompHrix ¢ yMepeHn
HaeTCA B CHIDKEHMY yyBCTBUTENS
TKaHel, IaBHBIM ofpasom B
HATOWAK AONONHUTENBY BN daxr
TMIOKO3BI leveHblo [4-6],
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B YacTHoCTH rnyTamMuH,

ONMMBI InA KOHBEPCHH
H-6-¢ocar u HOpManbHoro ynkimo-

2 TMma XapaKkTepuayeTcs He Tonbko CHHKEHWeM
CHUEM aKTHBHOCTH MHCynMHA Ha nepudepun u
OMf THIEpIIMKeMMel OCHOBHO RedexT 3akmio- .l
HOCTH K MHCYnuHYy Ha YPoBHe nepudepuyeckuy f
blIaX. A npu sHaumMTenBHOl HITeprnKkeMiy
OPOM MOXET ABMATBCA MOBBIIeHHAS Tpojyxuus

b

ApHBIM
Brito mokazano, 4TO MHCY/IMHOPE3MCTEHTHOCTL Y 60}1th1§ czt:l e;; mﬂ
MIIGCTOM THna 2 NpOABNAETCA HE BO BCEX TKAHAX OpraHMama. CKHaGcTOM
NMBHBIX CaXapHBIM [
a u B Mbimnax 6engpa 6o
MBILILAX BCErO OpraHMsM k5
THOCTH, OTpe
€HHas MHCYNHHOPe3UCTeH
THia 2 oTmedeHa BBIPAXK oo
HOI/IOIeHHI0 IoK03bl (7146 MKMO/B/KT B 1 MMH, IpH HOpMe ¥ 31OPO e
HOPE3UCTEHTHOCT -
MblllNax Cepana MHCYIN
45 MxMonb/xr B 1 Mun), a B y %
: 5rnoaana HOpManbHbIM TIOKasaTemaM, IIpuumnoit nucynnﬂopesnzclreamoc
Tc .
MOXET GbiTh MyTanuA reHa MHCYIMHOBOTO peuenropa [214,216,217,2 ]Bmaerw
7 TIIOKO3e pa3.
€HHOM TOMEPAHTHOCTHM K .
IIporpeccupoBanue Hapym R
cn 6e3 cOOTBETCTBYION
g ;i HCY/IMHOPE3UCTEHTHO
WUNIOICTBHE YCHITEHNA W T
Y CHMA CEKPELMM MHCYIHHA, 3 »
I@NCALMY B IUIAHE MOBBILL b gl i
BEPHYTYI0 KAMHUMKY
03¢ TNpeBpaliaeTcss B pas .
TIEPAHTHOCTD K T/IIOK bl
uuntil:ra 2 TMIA B pe3y/bTare paspylieHua P-KIETOK B CBA3K C MMEB
ePUHCYNIMHEMMMU,
N TelieHe MHOTHX JIET TMIT =i
CoBpemenHble laHHbIE O MaTOreHe3de caxapHoro muabera Tuna 2 csﬁﬁ o
LIRYIOT O TOM, YTO OH MOXET Pa3BHUBATHCA KaK MHCYIMHOYYBCTBMTEND ap“,ama
’ HBIX 0 B
1 HOYYBCTBUTE/TBHOT!
Bapuant. A uHCyIN
M MHCYNTMHOPE3MCTEHT! B e oy
i IOIKEeTYRO4HO
Hast Qynkuus P-wieTox
ey i JIMHA HAa OPraHbl ¥ TKaHK
! B To e Bpems feicTBIe MHCY.
HIHN CeKpelMM MHCYNHHA. gl v
£HO. laKou BapHa
MEOCTA3a TMIOKO3bI He Hapyu
e ey ApPYIIEHMEM «y3HaBaHMA»
e()eKTOB, CBA3AHHBIX C H Py )
MiMbarben Ha Qowre psapga g g
:mwbl MM HYBCTBUTENBHOCTH K IVIIOKO3€ Ha YpoBHe B—KHETOE HOﬂ)KfH}}:i[ynHHa
won apyueHmna CHHTe3a U ’
HHWA MOHHBIX KaHA/I0B, MIH H
. 7 i HOpManbHAA UMM CIIerKa
opobHolt naronorueit Hop
WAk lipasuo, y mauueHToB ¢ I i
flﬂlmﬂ-:maﬂ Macca Te/a, y HUX He CTOMb BbIPAJKeHbl GAaKTOPsI pUckKa pa
eBaHuit.
#4110-cocymucThix 3abon )
u”Hucynaneanc'renmmﬁ BapuaHT B naroreHese CJl tuma 2 xapaxrfpz );mcbu
. v 4
A1 PMKeMMedt BCIEACTBIE THIIEPHHCYIMHEMMUH, ycyxyﬁmmen m»nﬂmum:I HJ}.;]
MY LOKPETOPHOrO peseppa P-1UIeTKH, pasBUBAIOLEIiCA ; TE;EHHE m;c;;;iocnpenﬂa.ﬂ
KHH -
sie mpod. M. M. Bamabon
O600was nyTepatypHsle gaHH | SpeRane
B pasmiTie caxapHoro auabera Tuma 2 B Bue npouecca, KOTOPbI IPOXOZ,
SRS Crain i das: -
l ¢:nu Haauiue HEPBH‘H’IOI"“I MHCYNMHOPE3UCTEHTHOCTH M ApYrux reHeTuye
. KOro
h WlYCIONICHNBIX HAPY1IeHyH, CTOCOBCTBYIOUIMX CHIDKEHMIO Gyonornyec
Wl mncymna; X
Il pasa i XOpOLIAs aNANTALMA OCTPOBKOBOLO AMNApaTa MOJKENYIOUHO
nep-
» K {IOBULCHHO/ NOTPE6HOCTH B MHCYMHHE, YTO CONPOBOXKAALTCA THIIED
ﬁ:ﬁ [\ wi1eToK ocTpoBKOB mOmKETYIOUHOM Kenessr; .
HI hasa ~ ymepennas gexomnencaums ocTpoBKOBOrO anmapara IOmXK yﬂoﬁ
MBIEAM, NPOAB/NAIOMAACS HAPYIUCHUEM [/IMKEMVUM HATOLAK M HApyIIeH
L]
Of1aM;
BPAITHOCTRIO K yrieB _
¥ (wsa - pmipaxennan nexommencaums f-xnerox OCTPOBKOB nomicenyo
IR W/Ieabl, COPOBOXAIOMANCA KNMHUHECKOI ManndecTaumeit caxapHor
1 @ L]
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muabera (BO3MOXHOCTD ROCTIKERNA KOMIleHcauuyn auabera RMeToTepanueit u
TIPAMEHEHHEM NIEPOPAIILHBIX CaXapOCHIDKAIONIX Ipenaparos);

V ¢asa - gexomnencarus, COMPOBOX/AMOMAACH CTPYKTYPHBIMI H3MeHeHI MK
B-knetox u negocratounocTLIO CEKPEIMM MHCYNMHA (Tepanedt MepopabHbIMYU caxa-
POCHIXAIOIMMY NIpenapaTaMu coxpaserca AeKOMIeHcalMA caxapHoro uabera,
AMKTYIOI@A Heo6XomMMOcTh NPUMEHEHUA MHCYMUHOTepanuy), yTo KNMHUYeCKH
TIpOABNIAETCA B BHJle MHCYTMHONOTPEGHOTO ToTHITa caxapHoro anabera Tima 2.

ltneprankemua npusognr k YBEMEHMIO TAMKOSMNMPOBaHMA Genkop B
opraiusme. Koneuntte npopyxrsi HedepMeHTaTHBHOrO FTMKO3UINPOBaHKA Heob-
PaTUMBIE ¥ HAKAMIMBAIOTCA B COOTBETCTBYIOLMUX TKaHAX, IPHBOJA K Pas/INyYHbIM
CTPYKTYPHBIM M3MeHEHMAM, BIMAIOWMX TAKKe U Ha $yHKIMIO CooTBETCTRYIOMMX
Genkos. Imukosmmposanyo TIOBEPraloTCA KOMMareH M COENMHUTENbHOTKARHbIE
SNIEMCHTEI COCYHOB, UTO BAMAET Ha CBOMCTBA COCYZIOB, cNOCOBCTBYA MMMOGUAN-
3alMM JIMIIONPOTEMAOB HU3KOW IVIOTHOCTH B cocymmcToi crenke. ITpoucxogur
MHRYKLMA 1poLeccos 61AIKo06pasoBaHus Ha HHTIMe c NepemMeLeHeM B JaHHY 0
0o6nacTh Makpogaros ¥ Hakomnenve p WX UNTOM/Ia3Me TUTIONIPOTEU/IOB, CTHMY-
JIALWA MECTHOJ NPOJyKUMU (PakTopoB pocta u TIPOUSBOJIHBIX MPOCTarNaHHHOB,
HeOBXORMMBIX KOMIIOHEHTOB CIOMKHOTO Kackaia MexaHu3MOB (opMupoBaHfs

ATEPOCK/IEPOTHYECKOl ONAWIKY,

[nukosunupoanue npamo KOppenupyer ¢ BO3pacToM M CTeNeHbio BhIpaxeH-
HOCTi aTepockneposa. [Tpu CJI HMHCYNMHOPE3UCTEHTHOCTD | CEKPeTOpHas [uc-
dyHxums B-xnerox, KaTa/lMSUPYA CUHepriuHo BaanMoieficTByIonMe deHoMeHbI
FOKOTOKCHYHOCTH M MUIOTOKCHYHOCTH, Coajaer YCnoBMA Ans npeobnmaganus
KaTaTOKCHYeCKNX MPOrpaMM Mpex/eBpeMerHOro “CTAapeHMA» TKaHel, OfHMM M3
TNOKa3are/elf KOTOpBIX ABMAETCA aTepocK/epos.

Atepocknepotuyeckoe Nopaxenue npu CJ passupaetca kax pesynbTat
BO3NEHCTBMA HecKOMbKuxX akTopos PVICK3, K KOTOPBIM OTHOCATCS IIOMMMO Mpef-
CTaBNCHHLIX BRILIIE TAK)Ke IHNepTeHsMIo, TIOBBILIEHNYI0 aTperanyio TpoMGOLTOR 1
CBEPTBIBAGMOCTL KpoBH, CHIDKeHMe PuGPHHONHUaa, OHAOTENMMANLHYIO0 AHCHYHKLMIO.
To, wro C[I norenuyupyer ATEPOCKIEPOTHHECKYIO aTpecchio MOATBEPXKA2eT Goree
PaHHee (8 cpenuem Ha §-10 71eT) pasBuTHe MakpoaHruonatuit. [Jexomnencarps
CIl conposoxpaetca 3aKOHOMEPHLIMM HAPYIICHUAMM MUIUAHOTO 06MeHa,

To. uHcymHopesucrenthocTs 1 CEKPeTOPHAA AMCYHKIMA B-KneTok B
MUHALMH IBYX OAHOMOMEHTHO NMpOTEKAILIUX
TIPOLECCOB: CHIDKEHME CAHOTeHHOTO HOTeHIUata BCNIEACTBHE TeHETHYeCKH o6y-
CIOBNEHHEIX (aKkTOpoB, 1 TpaHcopMaLMIo M3HaYaNbHO CHHTOKCHYECKUX caHo-
TEHHBIX PeakLMit B KaTaTOKCHYECKMe 3BeHbS MATOreHesa UHCYNTHHDPE3HCTEHTHOTO
BapuaHTa narorenesa CJI Tuna 2, KOTOpBIiA TECHO CBA3aH C MOBBIIIEHKHEM L{enoro
pAana daktopon PHCKA CEPIeYHO-COCYAUCTHIX 3a6oMeBammi (cunnpom X).

B crete MC uncymunpesucrenthbni BApHAHT nartoreHesa CJI Tvma 2 moxer
BLICTYNATh KaK TONMMK/TacTepHBI TOTCHUMATTBHO  MOAMUUMpPyeMBIii dakrop
PHCKa CeprieTHO-COCYAUCTEIX KaTacTpod, TUTIEPUHCYTMHEMUA ~ HanGornee panHit
AMArHOCTHYeCKMIt KpUTEPUt reHepaTM3oBaHHOrO MUKpOCOCYAMCTOrO Nopasenus,
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KaK MHCY-
i CONMYTCTBYIOWAA UM XPOHMuecKas THMeprukeMus (comyTCTBYIOLIAA Kaabma:;r
nno'f? CTBUTENBHOMY, TaK M MHCYIMHPEe3UCTEHTHOMY BapuaHTy) O -
) b) U OO -
xara‘ro}:::mecxoe BO3jleficTBMe Ha [-KneTKy (rnmxoaomxcm}éo;;)a““ﬁ qeges
JIOBAHHO TOBbILIAET PUCK PaIBUTUA CEPAEYHO-COCYIUCTHIX 3200 mmu;puﬂcs
i »
{lOBBILIEHIE YPOBHE IMIIONPOTENIOB O4EHb HUSKOIL TVIOTHOCTH, TPH  Liiplnd
O
CTMMY/TMPYA YCKOpeHHe TPOlieccoB IIMKOSH/IMPOBAHMS PAasMUHBIX np"0 sl
yon Takum 06pasom, peHOMEH ITIOKO30TOKCUIHOCTH (opMupyeT Nop :
3 : CTh, 4T
:"“ nﬂOBhlIﬂﬁHl’!C Y]JOBHH TMIOKO3kI }’CHHHB&ET HHCYJ’IHI{OPG3HCT€HTI{O ¥
yr: )
mt:ocoﬁcmyer pa3sBUTHIO ele Gonblieit FHHCPFHHKEMH:]:ﬂ I e
HaNbHbIA BUCLEPabH
HacToAllee BpeMsa abroMu e
q:anl;p pucka MC - TpuM3HaeTCA MHOMMMM MCCNEflOBATE/AMM HE TOIBKO e
{ AKTHB.
OTOCHTENBHO MHEPTHOE, CTATHYECKOe SHepreTHyeckoe neuc;ll ch) 1}; ]l(ah
ILOKPURHBI ¥ NapaKpHHHBNL opran (5, 24-29, 15, 1517[7',1101(;;“133;‘% Ao
OBBIX K/IETOK pasHo
CexpetopHas (GyHKIMA XKHUP 1 e
HClepa/lbHBIN HHP,
€€ ONACHBIM CUMTAeTcA B
NeomHaxosoit. Haubon e
0l criocoben BbI3bIBaTh GoNee BhipaxeHHbIe MeTaGomMyeckue Hapyil oo
AGIOMMHA/IBHBIT THII OXXMPEHMA, XapaKTepH3YHLUMACcA HPeHM}mﬂngM -~
WIIOIKEHMEM JKUPOBOI TKaHW B GONbIIOM ca/bHUKE W pe'rpomepvrrrmrle\:'l.«:cﬂ i
TPOBOXTAIONIN
HbIM AnabeToM THMA 2, CO!
ANCTBE, COYETAETCH € caxap i
ﬂpmucﬁ c::pnequtrcocy,uncrbmn HapyLIeHWAMM, THNepTeH3HeN. [14, 55, ,H 4 ]m{c—
H:;()m'rquoe Hakonenne aGIoOMIHANBHOrO BUCLEPAIBHOTO XKUpa Hﬁ};ogrﬁ
C
IepuILEOA opMe ONKMPEHUS CHHEPTUUHO C (heHOMEHOM mmn{oso’roxﬂumpem,
Th MHC =
B:fm.mnu KaTaTOKCHUIeckoe BIMAHUE, YCyTyOnseT BolpaKeHHOC ¥
iriocty [208, 174]. | o
| OCOGGHI[!(JCT‘M{) BHCIIEPaNBHOTO KIpa ABMIOTCS aKTUBHO NPOTEKaou
Bl.
MM MeTabomuueckue (MpeuMyliecTBEHHO) MMTIOTUTUYECKIE mpouecc i .
Buciiepanbhas KupoBad TKaHb, B OT/MMYMe OT XXMPOBOH TKaHW APYT :
NNAPO
Bokanuaanyu, Gorade HHHEPBHpOBaHa, MMeeT GoNlee MNPOKYIO CeTh Kannn; THO}::“
o ]
W lenocpeacTeeHHo coobiaeTca ¢ MOpTalbHOM cucTemod. Bpicokaa o
reHHBIX pelenTopos -
MKOCTEPOMAHBIX M aHJPO!
' ¢HOpELIENnTOPOB, KOPT ks
e eLIENITOPOB M PeLeNnTOpoB
THOCTb O,-afipeHopell p
SUIRNLIO HUSKAA TIO % ke ol
YYBCTBUTE/BH
MTOB OT'[PEJIE'HXET BBICOKYIO '
lntu.lmnhublx G aTexonaMMHOB M HM3KYIO
o UTHYECKOMY REeNCTBUIO K
JHPOBOI TKaHN K JIMIION s
mmm?rcnbuocrb K aHTHIANOMATHYECKOMY JeHCTBHIO MHCYMMHA, ocof
i 54].
HPANIMANBHE! TTepHof, [ . ; o
~"Oluml 3 BO3BOMOXKHBIX MEXaHM3MOB MPAMOIO aTEPOreHHOoro neu::;:“”m
1 cTelleHM THIepxoec 5
y HOAeMHA, 1 B MEHbILIEH
fe. lHnepTP“rH"uep 0o 3HAUMTENBHO BbILIE,
. 61oMMHANBHBLIX JKHPOBBIX fle
CKOpoCTh TMIOONHM3a B . s
e NMUOONKM3 B BUCLED
knetyaTke. VHTeHCUBHBIH
I HOJIKOKHOXKMPOBON . o
MAMIOLMTAX TPUBOIMT K BBIAC/CHMIO GOTBIIOrO KOMMYECTBA cBobOIHBIX mull{:b :
nevyeHb.
B (CKK) npenmyuiecTBeHHO B MOPTANIbHYIO unpkynuun;oonéymam“ﬂaﬂ
' MTAMH,
: A3BIBAHMIO MHCY/I{HA reNaToL
i COKK penaTcTBYyIOT CB Sjesiaan
Flll‘rm' MHCY/IMHOPE3UCTEHTHOCTH, CHUXEHNE IKCTPAKLIMU HHCYIMH
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MHCYIMHA Ha IliokoHeorexes, CnocobeTBYs yBemmuenuio np
neverblo. [Tomagan B CHCTEMHBI KpOBOTOK,

CXK cnocobers
T Ha
HOT/IONIEHMA IMIOKO3bI U ee YTWIHSALUMU B MEI YHo PYLIEHNIO

WIEYHOJ TKaHU M, Takum obpasom,

HEOKHCIIHTeNbHOro MeTabomusma CXKK B ¢

e KEMeTHBIX MBIIILaX, Mb
H ABNACTCA NMPUYMHOIN Hapywenus HHCymH i

H3aBUCHMON YTHNIM3ALMH IIOKO3B! B

; OKa3BIBAIOT NPAMOE TOKCHYecK
AeUCTBHe - 7 ol 1t
Ha B-KmeTin TIOIXeMTy o HOM XKerneap] (adppexr MMITOTOKCHMYHOCTH) [13,

15, 1[9], 24-30, 44], cosgasan obparHyo OTPHUATENBHYIO CBASD.
OBbILIEHHE YPOBHA TPUIIMLEPUIOB IIasMBI cBA3aHo c AvcBanancom B

WHTAHWUH, TOBHILEHHeM 11X 11
: PORYKUMM TIEYEHBIO M CHMK
YTUMM3aLmei:. W CHIDKEeHHOI nepudpepueckoin

YTPEHHETro XUpa Kax Hermo
i ; CPeACTBEHHO
HR CPEOBaHHO, Yepes HENPOSHROKPUHHYI0 cuCcTeMy, B3auMoZelcTBY c
p ;;Hamu TUnodsa, KaTexonamymanm, HHCYNTHHOM,
Mee
npeﬂnona:ﬁ; c:ecnaa CBASh TMNEPNeNTUHeMuM K HHCYNTUHOPE3UCTEHTHOCTH
» 910 YPOBEHDb MHCYMHA 1 wyB :
e CTBUTEILHOCTD K HEMY cBA3
- aHbl ¢
em;ueuueu HE HemocpeacTBenHo, a yepes Maccy XHMpoBoif TkaHy :
’ A
Tanmonmu AB/LACTCA KIIOYEBEIM MERMaTOpoM MEXIY XUPOBOIt TKaHbIO U IHO-
-runogu3apHoH CHCTEMOI, KOTOpBIjt CEKpETUPYeTCA B OCHOBHOM 6Belofi
KPOBH B KOMIINIeKce ¢ TpaHcno
e PTHBIM GenkoM
mmam::)ﬂr;spﬂoﬂ Maccoit 16 x[la. Jlentun IMPKyIUpyeT B KpoBy B cBoGogHoIt 11
s ¢opme. Ha ceroguammmi; ACHb YCTAHOBNEHO, YTO UMTOKUHb (OPHO-qa
ji -6) cHWXaroT YPOBeHb NenTyHa. I
CNTHH
| e i};};ne'r npoE Y iepes runoTanaMuyeckye HeApONenTHLLI Ha MHOrHe
aHusMme. [leficTBue menuna o
CHOBAHO Ha aKTHBal[My
Y€CKoro peuen‘ropa, npepc . Cﬂeuﬂ¢ﬂ-
TABNEHHOTO JMHMHHOM M Muo
FOYMCEHHBIMH KOpOT-
KMMUI u30 ™
Fisoers t}:ogmamt. %éabmanue MENTHHA € LIMHHOMK usodopmoi peuenfopa
eT dakrop (Janus Kinas
e), obecreunBarouyi
nepefiayy curHa
W CTUMyIMpylowmit nponece S d i
TPAHCKPUIILMH, U M3MeHgeT
9KCTIPECCHIO MHOT
THITOTaNnaMMYeckyx HeViponenTy iy
AOB, TaKMX Kak Heltponentuy Y,
» METAHOLHUT-CTH-
Myni;gylomuﬁ TOPMOH, aryTu-cBAsanubnl Gemok u MHOIHe npyrue
OPOTK: :
e fmn::: ?;:q:opma /IeNTHHOBOTO petienTopa TIPMCYTCTBYET BO MHOTHX Opra-
TKHE, MOMKH, MeveHb, THYHY
KM, CTBO/IOBbIE KNeTKHM Tem
CKe/IEeTHBI i
€ MBILILIBI). 310 CBUACTILCTBYET O TOM, YTO MENTHH He Tonmbko perynnpye;
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ONYKIMH I/IOKO3E]

sliepreTyyeckuit o6MeH, HO M y4acTBYeT B DeryAlMM [PYTHX CUCTEM OpPraHMaMa.
Opnoit u3 GyHKupt nenTiHa ABNACTCA NpeOTBpAIlieHHe B ICPUOBI lepeefianus
[PASBUTHA JIMTIOTOKCMKO3a - 3KTOMMYECKOrO OTNOMEHMA /NMIOMEOB B TKaHAX, B
HopMme He Aenonupyrowmx xup. To ecTb ofHa U3 QYHKLUMIA TOPMOHA 3AKMIOYAETCA B
AliuTe neprdepiueckix TKaHe! OT 9KTONMMUECKOTo HAKOTUTEHHS MHminoB. OTciola
CTANOBHTCA TMOHATHBIM CTO/b IUIMPOKas PaclpOCTPaHEHHOCTh KOPOTKOMH ¢opmbt
/IENTHHOBOrO perenTopa. B ycnoBMAX NENTHHOPE3NCTEHTHOCTM B COYETAHMM C
HonpieRHon koruenTpaunmeit B miasme CXKK, tpurmuepnpos u JIMIONpPOTEH]IOR,
forarnix Tpurmmepugamy (JIMOHIT 1 XMAOMUKPOHBI), MPOMCXOIUT OTHOKeHHMe
MHPHLIX KMCIOT B BUJIE TPHITTMIEPHIOB B CKEMIeTHBIX MBILILIAX, MHOKAPIE, IOJKENY-
JBMION JKesese M yCu/IeHHEe HEOKMCUTEMbHOTO myTH MeTabomuama COKK, Brekye
A coboit Hapyltene oOMeHa IIIOKO3BI, (GYHKIMIT KIeTok, anonTosa [54].

WmewoTca flaHHbBIE, YTO IIPH OXUPEHHMM KOTMYECTBO JIENTHHOBBIX pelnenTopoB
ulipario nponopunonansHo UMT, a npu cHyOKeHMM Macchl Tela MX KONTMYECTBO
yhenunsaerca. Taxum obpasoM, uMeeTcs OTpHMiaTeNbHAA KOPPENAUMS MEXKTY
YPORIEM IENTHHA KPOBY M KOMUYECTBOM NENTHHOBBIX PeLieNTOpOB.

YpoBeHb nenTiHa B KPOBY MOBBILAETCS NPY YBEMMUEHHU MACCHI JKUPOBOM
TRANM, pHYeM ero NPOJYKIMA B IIOAKOMHO/M XMPOBOI KNeTYaTKe BBILIE, YeM B
AHENEPANEHBIX JKMPOBLIX H€M0. YPOBEHB JIENTHHA OTPAXKAeT He TONBKO KOMMYe-
STHO NAKOIVIEHHOTO XHMpa, HO Talke M3MEHEHMN IHEpreTHUecKoro obMeHa: TpH
IVIONAHMY OH CHIDKARTCH, IPU MlepeeflaHuy — NOBbIlIaeTcA. M3BecTHo, yTo 3a pery-
M0 MeTabomuaMa BHCHEpaNbHOMO M OGLErO XKUpPA OTBETCTREHHBI pasnuuHble
MERANHIMBL: IENTHHEMNUA OTPaXKaeT KONMYECTBO 06LIEro Jupa B OPraHU3Me, HO He
MHELEPA/ILHOTO, OT KOTOPOrO 3aBUCHT YYBCTBUTENBHOCTh TKAHEH K MHCY/IHHY.

Hpu CIl 2 TMna onpepenseTcs pesuCTEHTHOCTb HE TONBKO K MHCYAMHY, HO
K JIefITHHEY, Y9TO cOCOBCTBYeT MOMEPIKAHMIO TOBBILIEHHOM Macchl KUpPOBOH
SRIIM, TO ECTh OXMpPEHNe UIPaeT I/IaBHYIO POb B CHIKEHHM YYBCTBUTENEHOCTH
& Wiicynuny y 6ombhbix C/I 2 THNA, a ceKpeTMPYEMBIit ajMMOLMTAMMH NENTHH
HEPRILAET CUIHAT B TMTIOTaNaMyC O COCTOSHMM NUTAHUSA, PEryIMPYS TeM CaMbIM
MRpretiieckmit obmen [14, 15, 54]. JlenTuH He TONMHKO BO3NIEHCTBYET Ha MO3L,
SHMAET anmeTnT, HO M BAMAET Ha O6MeH B MbIWIEUHBIX K/IETKAX, KOTOpHIE
WNIIACAIOTCA SHeprelt, KOIa IPOMCXOANT HAchilleHWe OpTaHM3Ma THLelt. SToT

ONEHDb BaxkeH A/IA NOHMMAaHMA IPOLEeccoB, npoucxopaumx npu CJI 2 Tuma.
nu: GONBHBIX MBIIEYHEIE KNETKM He crocobHbl 3(eKTUBHO 3aXBaTHIBATH
SURINONY M3 KPOBH, M 3TO, TIO Beejl BEPOATHOCTH, IIPOMCXOIMT M3-3a HapylleHus

UM MBIIeYHOM TKaHK Ha nenTHH. Y nauuenTtoB ¢ CIl 2 Tuna u Ges TakoBoro
! WM nenTnHeMuy cXofHbl U 3aBucaT or MMT, To ectsb cam mo cebe CJI 2

' I- W 1O WIKACT Ha YpOBeHb eNTHHA.

-L. Ha ceropnamemit neHs IIHpOKO 0bCYXKHaeTcs BOSMOMKHOCTb CENeKTHMBHONM
m”UPG!lHCTCHTHOCTH, KoTopas 3aTparMBaeT BIMSHME JICNITHMHA Ha JHEpreTH-
i 0Omen. CrelyeT OTMETHTD, YTO PH HAPYIUEHMY BOCTIPUATUA IENTHHOBBIX
o HapylaeTca ceKkpeuusa MHOMMX HEﬁpO]‘IEHTHI’,OB, PErYIMPYIOLIMX [IHMIL[E-
B HMONIEHMe M pacXos SHEPrML.
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cekperio ®HO-a, Tem cambiM BoapeitcTByer Ha CHCTEMHYIO BOCHA/NTENbHYIO
PeaKuyio, TO ecTh Ha Npolecc aTeporeHesa. B MbIEYHON TKAHM aNHMOHEKTHH
CTiMynupyer, nofo6Ho nentuny, okucnerne CXKK, yMenbiuaeT Hakonnenye mumm-
AOB B K/ICTKaX U yNylIaeT YYBCTBUTENbHOCTh MBIEYHON TKAaHN K MHCYNUHY.

IMnoagunonekTHHEMMIO MOXKHO paccMaTpuBaTh KakK HesaBMCMMBIIL akTop
PHCKA aTepOCK/IePOTHYECKUX TOBPEXJIEHHI COCYNMCTON CTEHKH, Tak Kak CHM-
MKEHME YPOBHA a/MIIOHEKTHHA ACCOUMMPYETCA C MHOTOUMCIIEHHBIMY (aKTOpaMu
Aeporetiesa, Takumu kak CJI-2, pucmummupemits, sHpoTenansias pucdyHKums,
PMiepToHua u oxupenue [54,56,57].

Dakrop Hekposa onyxoneit-a (PHO-a) paccMaTpuBaeTca Kak OfiMH 3 Map-
KEPOB MHCYNHHOPESUCTEHTHOCTH. TOT LMTOKMH 06pasyeTcs B aKTHBMPOBAHHBIX
Mikpodarax, a TakoKe B KMPOBOI M MpumesHol Tkamn. GHO-a cHIKaeT aKTHB-
IOCT TMPO3UHKIHA3LI WHCYNMHOBOTO pelenTopa i $oconMpoBatma HHCYMHO-
HI0ro penentopa, 4YTo CONPOBOXK/AETCA OCNAGNICHIEM IPOBENEHUA HHCYHOBOMO
(MIHA; TOPMOSUT OKCNPECCHIO BHYTPUK/METOWHBIX [EPEHOCUMKOB IMIOKO3bI
Glut-4 B mbuueyHo! u XnpoBo TKamM; ycuTUBaeT MHCY/IMHOP€3UCTEHTHOCTh
NIYTeM CTUMYNMPOBAHMA NUMONKM3a ¥ NoBBIMEeHUs yposus CXKK.

He#ttpanusauus GHO-a B axcnepumenTambmbx HCCTIEROBAHUAX Y OXMPENDIX
MulllIeli MOBBIMIAET YYBCTBUTENBHOCTD K MHCYnHRY, akcnpeccrs GHO-a nonoxu-
Ieinto koppemupyer ¢ Bemmunnamu OT/OB, UMT, cucromtveckum AJl,

Oxupenue (o anamormu ¢ aTepoCKNepo3oM) ABMAETCA CHMCTEMHLIM BOC-
HinnTe/bHbIM 3a60neBanKeM, CONPOBOXAIOUINMCS MOBBILICHIEM ocTpodasHbIX
li0kasaterert KpoM, kakum u apnserca ®HO-a. HO-a unrnbupyer mudpepen-
UMPOBKY agMIOUMTOB NMyTeM BO3AEHCTBUA Ha daxTopsl TPaHCKpHIILIMK; KpoMe
10 DHO-a Bamsier Ha MeTaBonuaM yrIeBOZOB M KUPOB Yepe3 CYNpeccuio
Miiount-cenududeckux renos (JIII-nmnasa, Glut-4, raviepon-docdarasage-
IMiporenasa) [3-6, 11-15, 18-20, 29-30, 40-45, 54-57, ].

B nacroswee Bpemsa xputepun MC He Tonbko MHTeHCHBHO U3YYAIOTCA, HO
VIOMNAETCA MX AMarHOCTHYECKas 3HauMocTh. HauGonee uaydennsivy sensores
MUKpoaIBOYMUHYPIS, eHOMEeHBI THNepKoaryALuy (MOBbIIeHN e axropos VIII
W VII), napymenroro ¢u6punomsa (yeenuyenme PAI-I, MHIMOMTOP aKkTHBaTOpa
fliMamiHorena Tuna I), pmchyHKuMM sumorenns (moBsimenye daxropa Bunne-

W, MOZIEKYN anresuy, B YaCTHOCTH SHJOTE/NMHA-1, CHIDKeHMe OKCHAA a30Ta,

), NoBLIIIEHYE KOHLEHTpaLHN MPOBOCTA/MMTENBHBIX UnTOoKHHOB (VJI-1, WJI-6,

WO a), nosunene octpodasbix GenkoB (CPB, ¢ubpuroren). B Hactosuee
MIEMIL [1OKA32HO, YTO KOHLIEHTPALUMA MOYeBON KUCKOTH B KPOBM KOppenupyer ¢
ﬂm'!lmlepm;eunel'l W CTeMeHbI0 BBIPAKEHHOCTH abgoMMHANBHOrO OXHUpEHUS; B
SEIONe 9TOrO ABNEHMA NEKUT TOT (GaKT, YTO yCHIeHUe CHHTe3a JXMPHBIX KMCOT
ARINRMPYeT MEHTOSHBIA MyTh OKMCMEHMSA [TIOKOSBI, CIOCOBCTBYS o6pa3zoBaHKI0
PHBn0. 5-ocdara, W3 KOTOPOro MPOMCXOTUT cHHTes IYPUHOBOTO ffipa.

CMCTEMHbIT aHAM3 KIMHMKO-TA6OPATOPHBIX Napajutenedt, 6asupyiommitcs
WA KOMIapTMenTHO-KNacTepHoM noaxofe KK, MosBomuT BbIsEMTS Hambonee
MIMMLIe  akTOpPEI, BIMAIOLME HA pasBUTHE MHCYIMHOPE3UCTEHTHOCTH, MX
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Bkﬂaﬂ B q)OP]“HPOBaH“e ('1‘39110“3"03 IIoKo H MMOoTOK ! 1 ] ¥
BO3M0}KHOC Th Pp M ?JIS{LIHH CaHor €HHOTO 10 T EHuHa na.
HX Ko eK].U'iH M CcTH
)

Hucnunupen
Aevus mpu CIl BHe saBucumocTy o NepBOHAYANbHOI NpHuMHEI

CKO/IBKO ¢ ero BUCLlepaNbHON Nokamuaanyelt [81-82, 84, 90-93 125 lg;;{HZPlE;;HH‘

(0] €HHe €
P B 6{)31’1)1".1 W CTeNeHM cBA3aHo c I'HHCPTPHI‘J‘IHU'QPHACMHEﬁ qeMm
H

TIOBbIIEHMEM XOMecTepuna u CHi>xeHuem JITIBIT
TIOKasaTe/m, YeTkas Koppenamus MeXJy Maccoli
BbIABIIAETCA He Beerpa [71).

Cnenyer ocob
¥ O IORYEPKHYTH, YTO BUCLiepabHOE OXXMpeHIte CONpOBOX/aeTcA

MHCYNMHO
(mnye PTPH};::;Z?HTHOCTBIO KaK caMocroATenbHoit TPHYMHON  puCTMNMIeMuy
VIIEMHSA, yBennueHue cop
epxanus JI[THII
’ M MX Mo, -
g BaHHBIX OpPM) ¥ mosBRenyem Apyrux caktopon e
: :annxammas TIP1 3TOM KOMIIeHcaTopHas rume
NACTCA caM
o aKmBHoocmnTenbnbm akropom paseutus OXWPEHNA, M STOT MOpouHbI
ycumuBaer aTepocKIepoTHYecKoe nopaxenne [13-16,124)
,124].

e HIONPOTeNH/IM a3
POBH, Cpad B CBOK ouepejp, KOHTPONMpYyeT anummHaumio J?IHOHH;II le;:

MHCYNH
cmi’m ::f;::;ze:?::;ae 3T0}‘1T(IIJEPM€HT OKA3LIBACTCA PESHCTEHTHBIM K peli-
TIPOTEHJIOB B ycnoBuax ‘:Jme OHII samennsercs. Hapymenyue o6mena nymo-
= gt e GcHC):;};Hopeaucreumocm NPOABNAETCA yMeHblueHMem
neyens [72]. Hﬂcmnu.:lem:;u uoazf:f:mmm odpamintk Tpalicuopr Xonectepyta B
paanggneﬁ aTepockneposa [200), 4€T aTeporeHHOCTh NAasMBpl 1 NOTEHUMKUpYeT
0
- Heoﬁ;;ﬁ:;::)cg;g:{:l; :::cmmeam B obnactn dynpamenTansroj NMIMIONO-
CYIWECTBEHHOE BNMAHMe Habﬁﬁ;?;::;om:;:ﬁi OM;:{'TOB‘ s
eLe Y. IT0 oTKpEITHE

lf_’e : ;:t?eilu I; }?:pﬁg:;;n;iau HU3KO! MoTHOCTH, oﬁmcm:mﬁem Mf:ii::&?
Srsions O 3amm}‘3{: HacnencTBeHHOM rUnepXonecTepuuemun [135,153).
MMENT CeTp o o CTCA B TOM, YTO aTeporeHusle nunonpoteuns THIT
Auchynxuns wmm Hentl:c:aro:copm J- GOS0 KevaGoRie (THIT Penentopsr).
OCHOBON Q1A pasBUTHA Ha °THX PeuenTopos cmysxur TaToreHeTHYecKoit
R i e lwcne.ucmenﬂblx rMnepnmunuaemMun. K HacToAmeMy
MHMpEe HacuMThHIBaeTcy VYTAUWH rea, xonupyioutero JIHII peyentop. B

HECKONIBKO  MMNNHOHOB GOMbHBIX ¢ Hac/leACTBeHHBIMY
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tiiiepxonecrepuemuamu (B CIIA - okomo 516 Tsicsy, B Poccun - Gonee 300
eny u ) [150].

KiioueBriM 3BeHOM B pasBUTMM aTepoCKIeposa INpH caXapHoM Juabere
MW/NETCS TOBBILIEHHMe B M/IasMe KpoBM YpoBHA anobenka amo-E u MyTaumit rena
AMnonpoTerHoBol munass [181, 148, 224).

Anonunonporent ano-E - ofuH U3 KII04EBBIX PErynATOPOB YPOBHS NMMU-
JIOR 1/1a3Mbl. AKTHBHOCTD ano-E penentopos nedeHu, B YaCTHOCTH, ONpeAenseT
lenens katabonmama TPHIMKLEPKA-O0raThiX YacTHUL, WIM PeMHAHTOB JMIIONpPO-
1UMION oueHb HM3KOI M mpoMexyTouHoli mnotHocti (JIOHIT u JIIII). Kpome
10to, anoGeniok ano-E AiseTca MOAYAATOpPOM ceKpelun u kataGonusma JIOHII,
UEIOBHOrO MCTOYHHKA SHAOTEHHBIX TPUIHIIEPUAIOB Y YenoBeka. bonbinoe KnuHu-
NBCKOE 3HaYeHKe B MMNUAHOM oOMEHe MTPalOT pas/yuHble M30popMbl anobenka
ano B, Msopopma ano-E, cunraerca «HopmanbHolt». Hao60opot, roMosuroTHocTs
W0 annenn ano-E fano-E, apnderca NpuuMHON pa3BUTHA PeNKOro THMA THIEP/H-
HMaemuu ~ 111 Tima [182]. K nacTosumemMy BpeMeHM OKOHHATelbHO ONpefienieHa
JiL urionpoTerHa ano-E, B BOSHMKHOBEHUH ¥ pa3BuTHM aTepockneposa [216],
WIIAKO TOKa He SCHO, MPUMBOJIUT JIM €ro CHIDKEHMe B IUIa3Me K OCTaHOBKe pas-

HI1HN aTepockrieposa. JIunonpoTeny mo $pUIMKO-XMMHYECKMM CBOJMCTBAM IOX0OXK
Wi JIITHIT, Ho B pononHerne nMeeT anobenok ano (a), KOTOPHIN, B CBOIO OYEPENlb,
MMIOT CTPYKTYPHOE CPOACTBO ¢ MoneKynoy mnasmmHorera. Jlunonporenn (Jlm)
MMBeT ATeporeHHsle it TpomOoreHHble cBoiicTBa. [IoBEILIEHMe ero yPOBHA B I/Ia3Me
HjiK cpbire 30 MI/AN TeCHO KOpPpenMpyeT ¢ pa3sBUTHEM M IPOrpeccUpoBaHMeM
WIRpOcKIIepo3a B KOPOHAPHBIX M KAPOTHIHBIX apTepuax. bonpwyuHCTBO rMNON-
MIIEMUYCCKMX CPEfICTB, iueTa 1 (pU3UYeCcKHe YIpaKHEHUS He BIMAIOT Ha YPOBHYU
I, 1eM He Metiee, €CTb TOYKA 3PEHMA, YTO B YC/AOBMAX NOHMKEHHOTO YPOBHA
RO JIIHIT JIn craHoBMTCA «HeoNacHbM» [209].
OMMU 13 CaMBIX MHTepecHBIX NOCTIOKeHWMH B obmacTi QyHAaMeHTambHOM
ANIMIONOrMM  NOCTIEHMX JleT ABWIOCh OTKPBITHE NEePOKCOMATLHBIX Mpo/midepa-
KIMBUPYEMBIX HYK/IeapHBIX pELenTopoB ambga, 6eta u ramma (PPARS, .)
| B paborax dpariysckux yuensix nop pyxosoncteom npoceccopa J-C.Fruchart

i lloKasaHa BaxkHas ponb PPARS pettenTopor B ofMeHe 3KUPHBIX KMCIOT, 3QHpOB

SCTepuna, B perynsAuiy GakTOpoB BOCNaneHus, CTUMYIALMA UTONPOTENHOBON
WWIWALE M MHOrMX JApDYTMX BaKHbIX MeTaGonmyeckux mpoueccax. B wacrmocri,
:ﬂuﬂ.ﬂclm, uyto akTHBaTopsl PPARS, pelienTopoB AB/IAIOTCA KIIOYEBLIM 3BCHOM B
Hiame neiiceus gubpator M obnagaloT cTUMymMpytolmyM sdipexToM Ha mpo-
Wio anobenka amo-A-1 (ocuosHoro 6enka TUIIONPOTEMHOB BRICOKOM MIOTHOCTH,
allem xonecrepyuta»). Oco60ro BHUMAHMA 3aCTY>KMBAKT SKCIIEPUMEHTA/IbHbIE
Wl 1o otkpuitHio peuentopos K JITIBIT (ckspenpkep penentop SR-BI (Scav-
I Receptor class B type I) n TpancmemOpannoro Genka ABC-1 (Adenosin

phate Binding Cassette transporter I) [193, 179].
- Mopdonornyeckn atepockieporiyeckas OnswIKa npefcTaBafeT coboit Kie-
g WIMA HipHIETPaT, COCTOAIMIE M3 KOMIUIEKCa JIMITHAOB, MMMYHOKOMIIETEHTHBIX
oK - T-mmdorro, Makpogaros, MORHGMIMPOBaHHAIX MOHOIIUTOB (TIEHMCTHIE
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K/IETKM) u 7 3
- ¢),H5 oxgyxceaubm ¢ubposHoi Kancynoii. B s1or xommexc us untHMEl M
POONIACTDI, TajikOMblILeyHEIe KreTky, crocobeTByIoLHe ¢opmpoazrul:1:

HanGonee pasup

e HHHH;:] J;;gmlbl — JKHPHElE KMCIOTHI, TPUITHLEPUABL, CTepo-
A—— qmccpmumqf’oﬂﬂﬂnnm W TIMKOMMIMb) ¥ MpOCTArNaHAMHEL
3QUPHL MHHOLENoYeypX s Dipul XOTECTEpINa TpeCTannAoT coboit
PrduuspoBanHbIMI) K1 PRUPHBIX KHCIIOT 1t BMecTe co cBOGORHBIMY (1eacre-
i e HMOMT];:L,;MH KHUCIIOTaMH H4BNIAIOTCA OCHOBHBIMH THIHMZAMK
T e f71a3Me B BUJe MaKpOMO/IEKYNIAPHELX KOMIMEKCOB
BMCOKHM, MONEKYNADHE 5 POTEHIBL — 9TO pacTBOpUMLIE B BOJle KOMII/IEKCH ¢
KHX Cﬂﬁum#nqecxmi 6em<: COM, COCTOALLIME 3 TATIUNOB 1 ORHOTO H HecKoNs-
s B - anomumonpotengos. ®ymuus /MTIONpoTeHI0B

HEpreTHieckmx sarpar OpraHMama IyTeM TpaHcriopta T, Bee

o
OTpoTenzibl 06pasyioTca B neyeny u KHMUIEeYHMKe
[Ipoueccrr o6pasopanms my

AHOHHUOHPO!EH,H}:I pel }'Jlﬂpy}o[ peai(u;‘fﬂ C d}ePMe TaMu (n Tnasa, aMno-
HTa ( HIIas 3

e THH-

C pelentopammu Hauk;::o:f: i’r; CTCPUH aunnTpancepasa u gp.), CBA3BIBAKITCH

CBA3Y JIMONZOB BHYTPH qaco U APRNOCTH, peryinpyot B3alMOOTHOLEHH S,

P JIHCIIHI‘IH;)eMHﬁ THLBL AnonpoTemgam TPHHAANEXUT BaXHAA ponb

ORHaKo mub HexoTopge B > HEPBYI0 ouepens HacneacTsento oSycnopnentsiy.

BO3MOMHO, MHULM Pbi¢ BUALL anio-Genkos Koppenupyior ¢ BUCTUNHAEMHelE, a
h OHMUPYIOT HapylueHus MOHAROTO 06Mena [71,119). ’

O}E[I-Ia |.l]Il'Ia- T
rp 0 AHDfa). ,uaHHbIﬁ aHOHPOIeH,B, ABNAeTCH l[Jla?lMHHO

M HX KOHUeHTpaumei B masme.

Bricokas kon
en
NMTIHAAMY B BHJe JUIIONpoTeNpa i e el g

(a) - JII(a) - Tecno KOppenupyer ¢ puckom pas-

BUTHS a
meCm“repocmepomqecxoﬁ arpeccuu [162]. JITI(a) sensiotes fon
s Kllaccom numomnporenos. Mx ocobennocts — BbICOKas
7exuio. Byayuu anTaronucramu nnasmunorena
tl
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OTHUTENTBHEIM,
CMocobHOCTh K
OHJ HMEIOT OYeHb BHICOKYIO

UIflab C PHCKOM aTepockiepo3a M TpomM603a KOPOHAPHBIX apTephH, a MO JIMIHA-
Homy coctaBy cxopust ¢ JIITHIL

Anonpoteun - AnoE - cunTesupyercs B meyenn. Ilomumopdusni Genok,
lipeficTaBnser co60J TIOBEPXHOCTHBIM KOMIIOHEHT GoraThiX TPUIIMLEPUAAMM
nunonpotengos 1 JITIBII, ABAAeTCA KIIOYEBbIM JTUTAHAOM PEUeNITOPOB, 3aXBaThl-
waoux aunonporenpst. Jeduunt AnoE NpuBOaUT K 3aMefeHNI0 Karabonmmama
W saxpara GoraThlX TPMIIMLepupamu junonpoteufoB. IIpu sTom obpasyiorcs
POMHAHTEL (ocTaTku), GoraTele Tak:Ke XO/NeCTEPMHOM, 4TO JIEKNT B MaToreHede
pajtkoro 3abonesanus — ceMeitHON mucGetanunonporenfiemun. CylIecTBYIOT TPH
WilIs, Koaupyolue usogopMsl fakHoro Genka - E2, E3 n E4. Hannuue AnoE2
W AnoE4 B cocTaBe TUIIONMPOTEUAOB BOIMOXKHO KOppenupyeT ¢ Gonee BBICOKMM
MCKOM aTEpOCK/IePOTHYECKOTo NOPAKEeHUA B cpaBHeHny ¢ AnoE3 [95].

AnoA-1 - ocHoBHoIt cTpyKTypHBU 6enok JIIIBII, koTopslit akTMBUPYET Npo-
Ieee orepudukany xonectepuna. Onucad paj MyTaUMi resa AnoA-1, npuropns-
WX K MOAB/eRMI0 pasnuiHbIX Msodopm Genka. HexoTopsle M3 HUX CIOCOBCTBYIOT
Yelenuio karabonusma MIONPOTENAOB.

Jlepymumr AnoA-I npusomut Kk cinkennio JIIIBII B nnasme. B ycmosusx
MhiliepuMenTa yBemmyenne skcpeccun AnoA-I npusoput k Hapacranuio JIITBII
M UONPOBOXKIAETCA 3aLUMTHLIM AeHCTBHEM MIPOTHB MHAYLMPOBAaHHOrO aTepockKne-
posa [152, 194].

AnoB-100 - ocHOBHOJ anonpoTeus| BO BceX BHOBb CHHTe3MpyeMbIX JITTIOHII
i WX pemHanTax (mpexnae BCero JIITHIT). CHuxkenue cunTtesa AnoB npusoaut
% yMenbienyio xonecrepusa, JITHIT nnasmel us-sa Hapymenus obpasoBanis
HHOMIT nevensio. TloBblenne cuuTesa AnoB nmpusomut, Hao60poT, K MOBbI-
Moo npopykunu JITTOHII n pasputuio ceMeitHoit KoMOMHMPOBaHHON rinep-
MM eMun [222].

(6061mas npegcTaBAeHHbIE aHHbIE, CIEAYET OTMETUTH, YTO, HECMOTPA Ha
JUMINNME B CTPYKTYpe MMNIONPOTEN/IOB TIO COAEPHKAHAIO TNIUAOB ¥ anonpote-
MM, BLIABTIEHA 3aKOHOMEPHOCTD MEMKRY PasMepoM M MX IUIOTHOCTHIO: 1O Mepe
.”Itbulcuvm pasMepa 4acTHl YBeIHIMBaeTCA MX MIOTHOCTh M MX HAChIIIEHHOCTh

- BWINCTEpPHHOM, 3 KOIKYECTBO TPUIIMLIEPHAOB YMeHBIIaeTCA.
T@ Hnpiible KUCTOTB M MX NPOU3BOAHBIE ABMAIOTCA TUMUAAMM KPOBH. Kupusie
'hﬂmu JICTIOHKPYIOTCA B XXMPOBOU TKaHU, a YTHIN3HPYIOTCA B I€YCHN M MBbILU-
~ WA, kylla oHy monapaioT B cBoGofiHOM BuJe. JKupHble KMCIOTbI AeNOHMPYIOTCA
M MNpOROit TKaHK B BUJE TPUTTHLIEPHJIOB, CKOPOCTb MX MOGM/IM3ALMI KOHTPO-
MHPYRTCH ropMOHYYBCTBUTENbHOM /Mnasoit. Hegocratok umcynusa, u30BITOK

: GKOPTHKOUZIOB M HOPajipeHalMHa aKTHBHUPYeT JHIIONHS.
Ipurniuepnabl  ABNAIOTCA dMPAMI JKMPHEIX KMCMOT ¥ TPEXaTOMHOIO
MG IIMUepHHA, MX CHHTE3 B XKMpOBOW TKAHM ¥ TeEYEHM MPOMCXOMUT MO
Jepopocaraomy mytn. Ilo amepretuueckoit uerHoctn TI' cylecTBeHHO
O XOJIAT IMIOKO3Y, AB/IAKTCA BAXKHBIM MCTOMHHMKOM 3HCPIHMH oA MbILIEYHOM
i Tpuinepuas: MoryT 00pa3oBBIBATLCA B KMILEYHMKe TIOCTE TIPHeMa LM,
B JUlkoM KnledHnke oHM 06pasyloTCA M3 BCACKIBAIOUIMXCA MOHOIMLIEDHAOB.
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Tam e CHHTE3VNPYETCA HE3HAYMTENbHOE KOMMYECTBO aHporenHpix TI. ITocme

npueMa IMIYK 06PEBOBaHHIHECR TPHI‘J’IHIIEPHJ‘[H Tp&HCﬂOPTHpYK]TCH B cocTage
XHIOMHMKPOHOB B TKaHM,

XunoMukpokbl - Gorarsie TPUIIMIEpUAaMH TUTIONPOTE B, 06pasyioLmecs

B knureuryke. OcHOBHOM yHKLueit XH/IOMMKPOHOB fABMSETCA NEPEHOC MHILEBBIX
TPUITIMIIEPUNIOB 13 MecTa uX BeachiBanms. [lomumo BXomAmmx B
KpOHOE TPUITHLIEPH/IOB, ORY CONIEPXAT XONECTEPHH H ero adupbl, hocdonnmup 1
Genox. Iocne nonaganms B kpoBotox XM TIpY IOMOLIM AMTIONIPOTENAOBON MUMAa3s!
| TICHEHM M MBI B TeHCHMe HECKOMbKMX MUHYT pacmajjaiorcs JO PeMHAHTHBIX
| "acTHll, KOTOpbIE 3aXBATLIBAIOTCA MeveHslo. B dmanonormueckonm coctoanun XM
JIPHCYTCTBYIOT B KPOBM TONbKO MOC/e MpHeMa I, copepKaLLeit xupsl [71].
Kak 6b1n0 mpepcrasneno panee mevens CEKpETHPYeT TPUIIMLEPUIBI B BHJe
/IMIONPOTENAOB OYeHb HM3KOM mIoTHOcTH. JI[TOHIT (npe-B-mnonporenan)
1O CTPYKTYPHBIM CBOJCTBAM M COCTaBY CXOXHU ¢ XWIOMHKPOHaMH, OT/IMYAIOTCA
MEHDIUIM pasMepoM, 6ollee BbICOKIM copepxanem XC, docdonumnos u Genka.
JITIOHIT o6pasyiorca TNIpeNMYIIECTBEHHO B IEYEHH, ABAAIOTCH TPaHCTIopTepamu
sHporerHbix TI. Ckopocts o6pasopanus JIITOHII PacTeT IiponopuMOHanbHO
; nocrynnernio B nevens CXKK umi cuntesy sngorennsix HHUPHBIX KUCTOT.
Hactuusr JITTOHIT BapeMpYIOT 1O pasMepam, Tpu THIIEPTPUIIMLEPUTEMHM
u cioxennn JIITHIT orMevaerca ymenuuenme wx KOMMYecTBa ¥ pasMepos.
Bonblouscreo JITIOHII 8 KPOBOTOKe 110j| feHcTBHeM JTMMONpPOTEeUAOBON NUMA3E]
MEPEXOAAT B /UTIONIPOTEHbI npoMexKyToyHoi mnotoctyt (JIIIIIIT) - npeqie-
creeHnuky JITTHIL. TMox Bnnanuem TMIONpPOTeNNIOBOM MNaskl (SHAOTeMANBHOTO
depmenrta), IMIOHIT 1 XMIIOMHKPOHE! KoHBepTHpYloTca B JITIOHIT 1 JITTHIL B
PARe cnydaeB pemnanTe! JIITOHIT u JITIIIIT nakanmmeatorcs B KPOBOTOKe, M 9T0
HapALy ¢ OGOINHEIM IIOTeHUMpPOBaKeM enomenoB MMO- U IOKOTOKCHYHOCTH
B YCIOBUAX WHCYNTMHOPE3UCTEHTHOCTH MHOTOKPAaTHO YCHNIMBAeT PHCK pasBUTHSA
arepocknieposa [71, 72).

OcHoBHEIM HCTOUHMKOM $ochommmupos aBaseTca mevens. Qocdomumuis
TNIPHCYTCTBYIOT B KPOBOTOKE B COCTaBe THIIONPOTENI0B, TIOAAEPKIBAA B PAcTBO-
PUMOM COCTOSHMM TPUIIMUEPHAB U 3pupHI Xo/lecTepiHa,

Xonecrepun ABAAeTCA MIacTHYeCKKUM MAaTepyaIoM A KNEeTOYHBIX MeMbpat,
MCTOMHMKOM CHHTE3a JKENYHBIX KHCIOT M TIpeALIeCTBEHHIKOM CTEPOMHBIX
TOpMOHOB. CBOGOJHBIN XONECTEPUH — KOMITOHEHT KNETOYHBIX MeMOpaH, npu-
CYTCTBYeT B GONbIIMHCTBE OpraHOB 1 TKaeil. B N7a3Me, KOpe HaNIOYeYHMKOB, B
aTEPOCKTIEPOTHIECKON BNALIKe XONECTEPUH UMEETCA B OCHOBHOM B BYJle 9hupos,

Mctounnkom sksorenroro XOTECTEPUHA CTY>AT IPOJIYKTI JKUBOTHOTO TIPOUCXOM -

AEHH, OHAKO IMABHBIM 06pasoM XonecTepun CHHTe3upyeTca B nieveHi. OfHuM iy
KI04EBLIX GePMEHTOB CHHTe3a XoNecTepiHa BMseTCH THAPOKCH-METUATAY TapUJI-
KoA penyxrasa ("'MT-KoApenyxraza), NipeBpauatomias 3-rupokcy-3-meTun-ry-
TapUI-KOSH3UMA PefyKTasy B MEeBaNoOHOBYI0 KHCTOTY. CHHTe3HPYeMBIH IedeHblo
XONECTEPUH CAYKHT JIA MOCTPOGHUA MeMGPAH Tera-TOLHTOB. OtHocurensHo
HeGormbIlias ero YacTb nocTymaer B KpoBb, Gornbias xe yacte XC TpaHchopMH-
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COCTaB XM/IOMM-

YeTcA B JKeMuHble KUCAOTHL. KmoueBbIM (epMeHTOM 3TOro MpOLecca CYMT
XONecTepuH-7-a THApOKcuaasa, KemuHple KMCTOTHl MOCTYTIAIOT B KMUIEYHMK, M
U698 % 13 Hux mopBepraTca abcopbLMM B TONCTOM KMINEYHHKe. ’
Kak yxe otmeuanocs, XC 1 TT nomagaoT B KpoBb B $opMe MaKpOMONeKy-
JAPILIX KOMIUIEKCOB — numonpoTeuaos [71, 811 82]. P =
YpOBHM NHUIONPOTEMIIOB HM3KOI M BRICOKOM MIOTHOCTH Hanbosee 2
3UPOBaHMA aTeporeHesa.
e ?IEI?::I‘?;:’EEM}IM HH.’.‘IKOE! IVIOTHOCTH CHHTESHPYIOTCA B IedeHH, TIPeCTaB/AIOT
WO00A OCHOBHOI TPAaHCIOPTEp XONECTEPMHA B IedeHb, Hannoqeqm;(g,%npyTz
MOKpUEHBle opranel M Tkauu. Ha gomo JIITHIT npuxomutca po 60- BCe
Y ICHOPTHPYEMOrO XONecTepyHa Maamsl [71, 76.105-107,1 14]'. .
JinurensHas UMpKyNALKA B KPOBOTOKE, /lerKas OKMCIAEMOCTD, canamsan:ae_
HjDTeorIMKaHaMK apTepUanbHOM CTEHKHM, XOpolas cnocobHOCTb K nponnx:r ”
W10 fiepes SHEOTeNMATEHENA Gapbep 00yC/IOBMMBAIOT BHICOKYIO aTepOreHHO
JIHIL, [130, 177].
Copepxcanne B nnasMe xpoeu Menkux yactuil JIHII nono;!m'renbm;[ Koppenu:
Pyt ¢ yposreM TI' u nunonpoTeuor oueHs uuskol nnorHocty (JIOHII) 1 otpu
WRIRALIO - C YPOBHEM aHTHATEpOTEHHBIX NMIIONPOTEMAOB BBICOKOM TUIOTHOCTH
ﬂﬂ[l) [105]. [oBbimiensue npopyxumyu Menkux niuotHbix yactul JTHIT npoucxoput
WIRCTIIE CHIDKEHHOTO TMIIONPOTEN L -/IAMONM3A “o6orame1mbzx Tpﬂrmepiﬁjh;;t
Il ¢ yuactmem ¢epmenta nepudepuyeckoit TUNONPOTEUATMNABL ( /
1IpOLECe COMpSEH C YMEHbLIEHMEM OTILEMUIeHMA OT MOBEPXHOCTHOTO cno:
Wt JIOHIT cparmentor, nofo6usx JIBII u coctosummx us (boc:boﬂunnnoé
Vepuduumposantoro (cBoGoproro) xonecrepuna (XC), Genkos, a Take
MAONAHMEM THIIONPOTEN OB npoMexyTouHoit mwiotHocti (JIITIT), conepxxaimx
iennoe xommyectso TT. Taxue JIIIII apnatoTca xopommmM cyberpatom ana
MOIITA [IeYeHOYHO /IMMAa3hl, KAaTaIU3MpYIOLlel Mpollecc pacrafa Gomblies
ocrapimxcs B ux aape TT, noaToMy yacTuIbl CTAHOBATCS MeHbLIE Y IUIOT-
1.0, 1lpeBpanjaoTcH B MeNKue nnoTHele YacTiup! kaacca JIHIL IToebienHas
IOCTH NeYeHOYHOM NMNashl BEJET Takxe K cHWKeHuio yposHa JIBII, yem,
110, 0OBACHAETCA B3aUMOCBA3L MEXY MEIKMMM IUIOTHBIMM YacTHLaMH
UL 44 kot konuentpauneit JIBIT [195).
- Lybppakumnn menkux wiotsbix yactuy, JIHIT obpasyiorcs u B npouecce uep;
wrepuduunposantoro XC (3XC) B o6Men Ha TI' GenkoM — nepeHOCHMKO!
L (BISXC). IIpu Gonburoit KoHUEHTpanuK OOGOTAlEHHBIX TPUIMLEPUAAMY
NI BIIDXC nepenocut IXC or JIBIT k wactumam JIOHIL, JITIIT u JIHII, a B
" Ma 1mx monexyne! TT neperocarca us JIOHII, JIITIT u JTHIT k yactiuam
Il 10 ke ppema nponcxeput nepexoc TI' us Goee GoraTbix MMM HacTHL-
Ik o6pasyloutumea yactiuam JIIIT u JIHIL, yro memaer mx Xopourmm
PATOM TeMeHOYHOM MMaskl, AeHCTBHE KOTOpOW Ha STH YacTHLbI BEET K
MANMI0 Menkux TnoTHbIX yacTuy JIHII [106].
‘Musikue nnotnsie yactuust JTHIT uMetoT cHinxenHoe cpocteo k JIHTI-penenro-
HIBTOMY JUTMTe/TbHOE BpeMA HaXOfATCA B KPOBOTOKE M flerko okucnsAwTes [105,
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106, 146]. Onn TNIpOHUKAIOT Yepe3 snpOTeMMil 1 B3aUMOZEHCTBYIOT ¢ npoTeormKa-
HaMM MaTpUKCa apTepHanbHOl cremicH, yro CHOCOBCTBYeT UX HaKomTeHuo. Menue
wiothbte JIHIT weperymupyemo SaXBaThIBAIOTCA TAK Ha3bIBaeMBIMU CKaBeHJDKep-
PelienTopaMi Makpodaros, Tak kax TIPEACTABNAIOT cO6Ol! OKMCIEHHBIe, T.e. XyMige-
CKIt MOIMULMPOBaHHBIe, YacTyys! (108, 146, 168]. B Ppe3ynbrare aToro obpasyiorca
HarpyxeHHble XC NeHucToie KieTk, Makpodarn 1 nenvcrsie kireriu ABISAIOTCA
TMABHOM ocoBeHHOCThID oboranenspx TOITANIAMH, JIETKO M3BA3BAKLIUXCA HecTa-

4KTUBHLIX BellecTs, OKa3bIBAOLIIY [IpoateporenHoe meficteme [168].
IToBbitnenusmi YPOBEHE B Inasme KpoBK oforamennsx 6enxom (anonpo-
TeuHoM B - AnoB) memkux MAOTHBIX yacTyyy JIHIT CONPSYKEH C MOBBILICHHBIM

Yem obbrunbie JTHIT, ApYTHM — ¥MX NOjBepXeHHOCTH OKMCTeHnio (4, 9. 25, 30, 38].
[Tosbnuennyio KOHLEHTPALIMI0 Me/KMX MIOTHBIX Hactuiy JIHIT cunrator gaxe rese-
TUIeCKMM MapkepoM pucka MBC [57). Ipwt pacnpepenerun cryvaitnoit BbIGOpKY 13
TOnyNAUMK no pasmepy wactiy JIHIT 6sur0 ToKasaHo, YTO Y /Iofieit U3 HipKuero
TEPUMIA ¢ Gollee MeKMMI wacTHuamMy Bpume TaKie IoKasaTe/ aTeporeHHocTH
/MNONpPOTeUNIOB, Kak ypoBehb AmoB, OTHOWeHUe obwmit XC/XC JIBIT u AnoB
JIHIY/ XC JHIL, o cpasneno c /IOAbMM 13 BepXHero Tepumna pasmepos JIHII,
T.€. MMeloLyX Gombumii pasmep yactuy [180].

VImeloTca MHorounciennme nanmse O TOM, 4TO MeNKite MIOTHBIE YacTHigbI
obrnanaior Gonsuel ATCPOTEHHOCTRIO, YeM cpefHie u KpynHele qactuust JTHIT, mo
9TO MONOXKEHHEe MOXKET GBITH u ocniopero. M kpynusle, n Menxue yacTuuer JIHII
10 CPABHEHHIO CO CPETHIMM HMeEIOT CHIDKeHHOE CPOACTBO K pelenTopam, KoTopbre
yramaor JIHIT u3 mrasmer Kpou [140-141]. 310 BEfIET K yBeNMYEHMIO 3aXBaTa U
KPYNHBIX, 1 Memxux JTHI] ApTePUANTLHOMN cTeHkoit. He BhpiaBieHo 3aBUCMMOCTH
TPaHCBacKy/LAPHOrO NMpPOHUKHOBeHUH in vivo y mogeit or pasmepa wactuy JIHIT
[173]. 91vt uccnenosanus TOKa3BIBAIOT, YTO KpynHble acTump: JTHIT TIPOHHMKAIOT B

TEOINMKaHAMMU COCYMMCTON CTeHKH [195].

nupemMuonorudeckie HCCNIENOBAHMA TIOKasalmut COMpAKeHHOCTS OKHCITEHHBIX
JHII, unpkympytoumx B KPOBOTOKe, ¢ BBICOKMM puckom TIPOTPeccHpoBaHNs aTe-
Pockneposa [165). Menkue miorHsre Hactuupt JIHII copepsiar mano AHTHOKCHaHTa
(Butamuma E), nerye OKMCIAIOTCA in Vitro, 4To gemaer mx Gornee aTepOreHHEIMIA
[211]. Onnako B KIIMHU4eCKOM MccreloBanmy BBelleHNe BUTamuHa E, CHIDKAIOLIIero
okucrenve JIHII, He ymenbinano TIPOTPECCHPOBANHA YTONUIEHHA WHTHMBI-MeuH
B KOpOHapHbIX aprepusx [163]. B Gomuy KIMHWYECKMX UCCIEROBARUAX He Bbio
OGHApYXKEHO CHIDKEHNs MporpeccupoBanma atepockiieposa u UBC, B wactiocty, nop
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MapKepoM HapyUIEHHOTO yhaneHus (xnnpenca) TMIIONPOTENIOB,
TI, B mocTnpanguansnoM cocrosuuu [156].

Merkite mnotHpe wacTiupl cocrarmsmor wacts aTepOreHHbIX MeTabonnyeckix
axTopoB pcka, BrmowaowX BEIcoKt yposes TT, uusiait yposens XC JIBIT, nossr-
LIEHHBNT ypoBeHsb AmoB, pesucTeHTHOCTS K MHCYMMHY, oxupenye [195, 137, 126).

Cunppom mHcynMHoBOI PESHCTEHTHOCTH OCHOBOONPERENAOUMIT Py MeTa-
GonmmyeckoM cuuapoMe w/wn caxapHoM puabete 2-ro Tuna XapaKTepusyeTcs
TIOBLIIICHUEM NONM MENKUX INIOTHRIX wacTiy JIHIL, uro XapaxTepHoO A/Is aTepo-
TeHHoM pucmumupemin (IJIMT) [207).

Hamnume caxapuoro
pucka CC3, obycnosnenn
CC3 y 60nbHBIX caxapHr

fmabeTa compsxeHo c MHOTOKPATHBIM yBellM4eHHeM

bIX aTepockiieposom [187]. 3uaumTenvHaa wacts pMcka

M [nabeToM 3aByCeNa OT HaMUKA YKa3aHHOTO COYeTaHUA

¢axTopoB Metabomueckoro cuHApoMa. Jluna ¢ MeNKMMIM MIOTHEIMHU YacTHiamMH
JIHIT xapakTepusoBamucs TUIIEPUHCYMMHEMHUEIT HATOMAK ¥ CaXxapHbIM InabeTom
2-ro Tvna [205]. Y GonbHbIX caxapHbiM IuabetoM 2-ro THUMA 4acTO BCTPEYaloTCH
M3MEHEHHBIN cocTaB yacruy JIHII u npeobnafjlaHue MemKUX MAOTHBIX HacTHI
JTHIT puametpom Memee 25 uv - npoduns B [197].

Brino ofnapyxeHo, yto mna ¢ JIHII, umeromme npogunk B, yaie asngiorca
MHCYTMHOPESUCTEHTHBIMU, Y HMX TOBLIeH YPOBEHb I/IIOKO3bI, WHcymHa, TI,
cHyket yposens XCJIBII u nossuneno AJl mo CPaBHEHWIO € TMLaM¥, UMEIOIMMH
npopuns A JIHIT [189). Cdopmuposanocs npepcrasrenme, wro I c TIOBHI-
tennbM ypostem TT u XC, cHwkennsM yposrem XC/IBIT spngercs daxtopon,
TpenCKasbIBAOMIMM BBICOKYIO cMepTHOCTh 0T MBC Gombbix CaxapHbIM AuabieToM,
W 9TO IMIEPTPUITMLIEPHAEMUA CONpIDKeHa ¢ HapacTaHueM cy6gpaxumit Memkux
TIOTHBIX Yactuy JIHII [199].

CoBpeMmeHtible UCCIeNOBaHMSA IO MeveHuIo caxapHoro muabera (UK Prospective
Diabetes Study) HEOJHOKPaTHO aKUEHTHPYIOT BHMMaHMe Ha TO, YTO JOCTHXKEHMHe
XOPOLIEro KOHTPONA INIMKEMUM ABHO HENOCTATONHO s AONTOCPOHOM TIpodmnax-
THKIM aTepOCK/IEPOTHYECKOl arpeccuy, BenefcTRie MHOTOK/acTepHOro MeTabony-
HECKOTO CHHIPOMa KaK COBOKYMHOCTH HapylIEHWH, CBA3aHHbIX ¢ PE3VUCTEHTHOCTBIO
K ONOCPENOBAHHON MHCYTUHOM YTH/M3ALMM [THOKO3DI, KOTOpbIi BKITIOYaeTcH B
yckopeHue ateporeHesa. OEHMM 13 KOMIOHEHTOB MeTabomuueckoro CHHpOMa
ABnsmoTes JIHI, mpencrasnennsie B ocHoBHOM AHOMA/IBHEIMM ME/IKMMM W TUIOT-
HbIMI YacTuuiamu. Tucmmnonpotenpemns, CONpAXEHHAA C IUMePUHCYINHEMYel,
BBISIBAET IKCIPECCMIO MHIMOUTOpa MiasMMHOTeHa-1, OTBeTCTBeHHOro 3a npo-
TpoM6oTifdeckoe coctosmme. Kpome Toro, $opmupoBanme arepocivrepornyeckoit
6namky ycxopsaetca TP YBEIMYEHMH afire3auy MOHOLMTOB K IHAOTENMANLHBIM

Knetkam [106].

Taxum o6pasom, coBpemennan TMMMAONIONMA PACTIONaraeT AOCTATOYHBIMH
AQHHLIMM, TIO3BONAOLIMX NONATAT, YTO He TONbKO NOBHINeRHax KOHIIeHTpaLus i
Xumueckas Moudukauma vactur JTHIT ONPERENAIOT UX aTepPOreHHbIe CBOIHCTHA
Tereporennocts cucremer wactym JTHIT o ux AUAMETPY M MIOTHOCTH Y pasHbX
TIOJIEH VMeeT pasnuuHylo KoHUTYpaumio B 3aBHCHMOCTH ot cybdpakumonnoro
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SleKTpa. OnTuMaNbHBIM NpejIoNaraeTcs CMEeKTp, TpefcTaBIALMi cob0it oguH
AMMMETPHUHBIA MUK, 160 OCHOBHOM MMK C JABYMS PABHOLEHHBIMM MUHODHBIMM
HIKAMY, pacioNOXeHHBIMH 10 06e CTOPOHBI OT OCHOBHOIO MHUKA, C Pa3MepoM
MBI npeobnagatoniero nuka Gonee 25,5 HM (npodmib A). OnHako Ha NpaKTHKe
¥ HI0Jielt BCTpeyaloTcA pa3Hble THIIBI cniektpoB JIHII co ciBurom ocHoBHoIo muka
Il CTOPOHY MENKMX YacTHL] MIM BBIPAKEHHEIMY NONONHHMTENbHBIMM MKAMU B
WACTH MenKuX M/mu KpynEbIX wacTui JTHIL.

B o1ux cnyuanx cpegnue pasmepst wactui JIHIT csumyTs! B CTOPOHY MeNKMX
AMIBTILIX MAY KPYITHBIX YacTHL. ATEPOreHHbIE CBOMCTBA MEKMX TUIOTHBIX YacTHLY
mﬂl{hl KakK B IKCMEPHMEHTANMLHEIX, TAK M B KIMHHYECKHMX M AINUAEMMO/IOTH-
MBI mccnenoBanmsix. TToABM/MCE aHHble ¥ 06 aTeporeHHbIX XapaKTepUCTHKAX

X gactiy JIHII, OueBnano, oTknoHenus ot cpefHNX PHUINKO-XUMUHECKINX
AMeTpos uactyi JIHIT Hapymiaior MX B3aUMOZEHCTBUA € TKAHAMM apTepuah-
erenkyn, Hakonnens CBelleHMA O IaTOreHeTHYECKO POMM MeNKMX NIOTHBIX
I b pasBuTIM 3a60/eBaHMIA, CBA3AHHBIX C aTepock/epo3oM [105-106].
INiie 8aBHCHMOCTH OT 3THONOTHY TIOBBIIIEHUA kouuentpauui JIITHIT B kposu:
Hioe 1 / wm meraGomuyeckoe, BHI3BAHHOE U3GBITOYHBIM CHHTE3OM MIIM
IRENILIM KaTa6OMI3MOM, OHO HENOCPE/ICTBEHHO CBAI3AHO C aTepOCKIEPO3OM.
Bonusm JIITHII cocTaBnseT KIo4eBoit Knactep arepock/iepoaa, [Ipuopnrer-
W Lioco6HOCTE 3afiepKMBATbCA B MHTHMeE apTepyil PUCYILA B MepBYyIo oYepedb
Aeininv JIITHIT, dpopMupyrommmca B npolecce TPAHCIIOPTa Yepea SHAOTeIMiA
IBIHAX KackaJIHOHapacTaloIyX MeTabonuyeckux Hapywenuit npu CI. B
liee ppema JITHIT ABNAIOTCA OCHOBHLIM aTepPOreHHBIM K/TACCOM MIHTIONpO-
U, MX HOpManu3auys AB/IAETCA OCHOBHBIM L[e/IeBBIM [TOKa3aTe/leM EeueHus 1
NAKTHKY aTeporeHesa, Kax HecneyuuyYeckoro Mapkepa cTapeHms.
pemenHan mumponorua onpegenset JITIBIT xak emuHcTBenubii kmacc
poresHsIx nunonpotengos. JIunonporengsl BEICOKOR TIOTHOCTH SB/IA-
SAMLIMH ManeHbKMMM vacTullamM, Goratel ¢ocommupamu u Genkom.
JMIBIT npoMcXomuT npeMMylecTBEHHO B IMeYeHM, OCHOBHAS dyHK1UMSA
IMA M3GBITKOB XO/lecTepiHa M3 COCYIUCTON CTeHKH, TKaeir. JITTBIT
. uptnpyror 20-30% xonectepuma. JITIBIT CHIKAIOT CKOPOCTH OKMCIICHMS
I, W, OBBINAA CAHOreHHENY TTOTeHIMAT, YMEHBIIIAIOT NPOABIEHUA SHAOTENN-
Ineynkipn. OYHKIUMOHMPYA B KauecTBe MOCTAaBIMKOB aHTHOKCHAAHTOB,
Rkt monpepkeHHOCTh okMcieruio /ITTHIT kak Ha noBepxHOCTH, Tak
shjpoTenuanbueix Knetok. [obasnenmne JITIBII k KYILType KIeTOK
ICTBYIOT aTepOCK/IepPOTHYECKON arpeccuu: YBETMUMBACTCA CKOPOCThH
AC M Hava/bHBIX MPOLECCOB TAK HasbiBaeMoro «oGpaTHoro TpaHc-
Ruecrepuna [78). ¥
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