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BBEJAEHUE

AKTYaJIbHOCTh TeMbI UCCJIEJOBAHMS.

Caxapnbiii quabet (CJl), HECOMHEHHO, SIBIISIETCSA OJHOW W3 CYIIECTBEHHBIX
mpoOiaem COBPEMEHHOTO 3IpaBOOXpAHEHUS BCETO MuUpa. MacrmtaOsl
pacnpoCTpaHEHHOCTH JAHHOTO 3a00JIeBaHUSI MPUHSIIA pa3Mepbl HEUH(GEKIIMOHHOU
nanaemuu. [1o mocneHuM JaHHBIM MEXTIyHApOAHOH (eneparuu quadeta (International
Diabetes Federation, IDF), konmnuectBo manmenToB ¢ C/ B mupe k 2019 r. nocturio 463
MJIH, 4TO MPEBBICUIIO OXujaaemblie Temnbsl Ha 10-12 ner [158; 170]. B pesynbrare
KJIIMHUKO-3TUEMUOJIOTUUECKOTO HCClieoBaHusl Obl1 cocTaBiieH ATiac denepaabHOro
peructpa CJI, 1o JAaHHBIM KOTOPOTO OTMEYAETCS HHTEHCUBHBIA MPHUPOCT
3aboneBaemoctd CJII, u ¢ 2000 r. oH cocraBmia 2,5 MiH. [lo HeONTHMUCTHYCCKUM
nporuHo3aM IDF, uucnerrocts 6ombHBIX CJl k 2045 TOMy MOXET yBEIMUHUTHCS 10 629
MULIHOHOB 4enoBek [158; 170].

OcnoxxHeHUs caxapHOro auadera: PeTUHONATHs, MaKpOAHTHOMATHS COCYJIOB
cepalla ¥ TOJOBHOTO MoO3ra, Hedpomarusi, MaKpOAHTHUOINATHUS COCYJAOB HUKHUX
KOHEYHOCTEM U CHHJIPOM JUA0ETHYECKOW CTOMbl — CTAHOBITCS MNPUYMHAMU
WMHBAJIMIA3alKUK B3pociioro Hacenenus [1, 37,41, 48, 52, 88].

[Io pgaHHBIM  pa3IWYHBIX aBTOPOB, PACIPOCTPAHEHHOCTh  COCYAMCTBIX
ocioxHennit cpeau 6ombHBIX CJ] cocTaBiser ot 60 no 100% [3, 4, 56, 80, 82, 182, 192].
CaxapHblii 1uabeT NPUBOJUT KaK K MATOJOTMYECKUM HM3MEHEHMSIM MHOKapjaa, Tak U K
Pa3BUTHUIO MHUKpPO- M MAaKpPOAHTHOMATHSIM COCYJOB CEpllla W KapJIAHOBACKYJISIPHOM
nuabetuueckoit aroHomHoM Hevponatun (KJIAH). CneacTBusiMu 1aHHBIX U3MEHEHUM
SBJISIIOTCSL  CUCTOJIMYECKAass W JMacTojaudeckas AUCHYHKIMU JIEBOTO KEIyaouKa,
MIPUBOJISIIIINAE K 3aCTONHON Cep/IeYHON HEIOCTATOYHOCTH U (haTadbHBIM apuT™Musim [ 1, 2,
8, 14, 15, 77, 81, 88, 96, 169, 173, 177, 185, 189, 190, 199, 206-210].

B nocnegaue roapr 00IbIIONH HHTEPEC BHI3BIBAET N3YUCHUE BOMIPOCA MTOPAKECHUS
cep/ia Mpu caxapHoM JauabeTe HeaTepoCcKiIepoTHdeckoro renesa [8, 11, 27, 38, 46, 50,

56, 63, 70, 71, 77, 87, 98, 100, 121, 164]. B cBsizu C 3TUM MNPOBOIATCS AKTUBHBIC



UCCIIEIOBAaHUSI PO  TUCOYHKIUU DHIOTENUS B Pa3BUTHUU MHKPOCOCYAMCTHIX
ocnoxkuennit CJ1 [2, 7-9, 11, 56, 70, 77, 80, 82, 98].

Bonpmioii umHTEpec BBI3BIBAET BO3MOXKHOE BIIMSHUE aJIF€3UBHBIX MOJIEKYI
CEMENCTBA CEJIEKTUHOB HA Pa3BUTHE MOPAKEHHSI Cepla IpH caxapHOM auadere 1 tuna.
Wzyuenne nupkymupyromux E-selectin, P-selectin, u pactBopumMoii (hopMbl MOJIEKYIIbI
MEXKJIETOUHOM aare3uu-1 Moxker obOecrneuuth Ooljiee J€TalbHOE MNOHUMAaHUE
MaTOJIOTHYECKOTO TpoIecca B Pa3BUTHH quabeTuyeckoil kapaunomuonaruu [35, 42, 51,
70, 77, 128, 140, 150].

Oxcup a3oTa SBISETCS] OAHUM U3 OCHOBHBIX PETYJISITOPOB COCYTMCTOTO TOHYCA U
nuchyHKIIH SHA0TennounuToB. Y OonbHbIX CJl n3menenust konuenTpanuu NO BAUSIOT
Ha (popmupoBanue paznuuHbiX MuKkpoanruonatuil. [Tomumopdusm C(786)T rena NOS3
oOyCiTaBIMBAET HEIOCTaTKW HapaOOTKW ¢epMeHTa cuHTa3sl okcuaa azora (NO-
CUHTa3bl), YTO SBISETCA TNPUYMHOM CHIDKEHMs cuHTe3a U BbicBOOOXIeHus NO.
AKTyanbHBIM SBJISIETCSI HCCIEAOBAHHE BO3MOXKHOTO ydYacTHsl MoiauMmopdu3ma reHa
sHnoTenranbHoi cuHTa3bl azora NOS3 C(786)T mpu ¢opmupoBaHHU TOPaKEHHUS
Muokapaa y 6onbnabix CI 1 Tuma [10, 21, 22, 35,42, 51, 83, 86, 89, 90,97, 108,112, 113].

CepaedHo-cocyaucTasi CUCTEMa SIBJISIETCS] OAHOM U3 HanboJiee S3HEPro3aBUCUMBbIX
CTPYKTYp OpraHu3Ma YeJOBEKa, KOTOpas 4acTO MOpPaKaeTcs MPU MUTOXOHIPHAIBHBIX
oonesnsx [187, 188]. Ilomumopdusm reHa, KOAMPYIOUIETO KATAIUTUYECKYIO
cyoreaununy 6enka JIHK-nonumepassl y, MOKET ObITh IPUUUHON PA3BUTHS PA3TUYHBIX
3aboneBanuit [12, 113]. Tlpu wusyuenun rena POLGI1 BwisiBaeHo O6osiee 100
noJIMMOP(GU3MOB, OJHUM M3 KOTOphIX sBisieTcss T(365)C B obmactu mpoMoTOopa reHa.
Tax, BBISIBICHBI acCOIMAIIMM MEXIY Pa3BUTHEM IHAOCTUYECKON MOIMHEHpONmaTHH Y
oonbabIx CJ] 1 Tna ¢ reHorunom T(365)C [91, 144].

Tak kak 3a0oJieBaHMsI, CBSI3aHHBIE C TEHETUYECKUM Je(PeKTOM (YyHKIIHH
MUTOXOHJPHUA OTIUYAIOTCSA, B TOM 4YHCJE, BOBJICUCHHEM B TMPOIECC MOPAXKEHUS
HECKOJIBKUX CHUCTEM OPraHOB (CEeplIeYHO-COCYIUCTOU, FHIOKpUHHOU cucteMbl, [THC u
MBIIICYHOW CUCTEMbI), CEPbE3HBI MHTEPEC BBI3BIBAET BO3MOXKHOCTH AaCCOIMAIUH
nosmmopdpuzma  T(365)C rena POLGl cC  dopmupoBanueM auadeTUYECKON

KapaAnOMHUOIIaATHUH.



Crenenb pa3paboTaHHOCTH TeMbl HCCJIEOBAHHUSA.

Cyl1iecTBEeHHBIN BKJIaJl B U3YYCHHE MOPAXKEHHs CepAlla MPH CaxapHOM auadeTe
BHECIIU Psii OTEYECTBEHHBIX U 3apyOeKHBIX yueHbIX. COrjacHO JaHHBIM, TTOKa3aHHBIM
[MommoBeiM K.A. 1 coaBt. (2017), cnenyer pa3nuyarh MOHITHE aBTOHOMHOMN HEWPOIaTHH
U KapJUOMHUOMATHH C TOYKH 3pPEHUS COOTHOUIECHUS MOPHOPYHKIMOHATBHBIX U
HEMPOBETETATUBHBIX HAPYIIEHUN AEATEIbHOCTU cepana. [lo muenuto Baneesount @.B.,
atiaymwmaoit M.P. (2009), Msanora J[.A. (2013), A. Lorenzo-Almoros et al. (2017),
KJIAH npenmecTByeT pa3BUTHIO U MPOSABICHUIO KAPIUMHUONATUU. B MHOTOUMCIEHHBIX
3apyOCKHBIX IMMyONHMKAIUAX OMyONMMKOBaHbI maHHble o0 Hammunn KJIAH wu
nuactoiardeckoi qucdynknun y 6oibHbIX CJ] 1 Tma. Zhi You Fang, Johannes B. Prins
et al. (2004) mokasanu, 4TO BCE MALMEHTHI C AMACTOJUYCCKON TUCHYHKIIUCH JIEBOTO
*Kenmyaouka umenu npusznaku K/IAH.

[Ipu ananu3e MaHHBIX, MOCBSIIEHHBIX SHI0TEIUATBEHON TUCPYHKIIUU Y OOJIBHBIX
caxapHbiM auaberoM 1 Tuma, BBIABICHO MHOXECTBO ucciefoBaHuii. Hawubonee
BaKHBIMU JIJIs HAIIETO MCCIIeJ0BaHus cTanu: uccciaenoBanne Kucenesoit M.A. (2005),
MOKa3aBIllee B3aUMOCBSI3b MOBBIIICHUS YPOBHSI MOJIEKYJIbl MEKKJICTOYHOU aare3uu-1 u
HAIMYAS W CTENCHU TSDKECTH MUKPOCOCYIUCTBIX — OCIOXHEHHU (peTHHOMATHS,
Hedpomnarus) y naruentos ¢ CJI 1 Tuna. Kouemacosa T.B., IllectakoBa M.B. u coaBTOpBI
(2002) eisBrim noBeimeHus ypoBHst E-selectin u ICAM-1 y 60bHBIX ¢ JrabeTHYECKOM
perunonatueil. bernokomneiroBa B.C. u ap. (2013) onuckiBaet uzsmenenus yposas ICAM-
1 nmpu UBC. [lanubix 00 m3meHenun E-selectin, P-selectin u pactBopumoit dopmbr
MOJIEKYJIbI MEKKJIETOUHOU aare3uu-1 nmpu nunabetnyeckoil KapAUMHOIIaTUN HE OMKCAHO.

Bboromosnosa N.K. u coaBropsr (2011), I3yrkoes C.I'. (2010) onwmcanu poas NO
pu GOPMUPOBAHUY PAZTUUYHBIX MUKpoaHTHonatuil y 60apHbIX CJ[. COpoKHUHA U COaBT.
(2014) npopemoHcTpupoBasiu peodnananue reHotumna TT y O0nbHBIX ¢ TUaOeTHYECKON
Hedponarueit, a monumopdusm CT mpeapacmonaraeT K pa3BUTHIO PETUHOMATHU Y
o6onpubIX CJ] 1 Tuma. Ky6a A.A. u coaBtopsl (2015) u3n0Xunu JaHHBIE O TTOPAKEHUU
CEpJIEYHO-COCYIUCTON CUCTEMBI MpH pa3ianuHbix noaumopdusmax C(786)T rena NOS3S.
Cusepuna A.A. (2019) uzyyana nomumopdusm C(786)T rema NOS3 y marueHTOB C

uHpapkroM Muokapaa. B uccnegopanusx Cnununoit E.B. (2008) nokazano, 4yTo y nul ¢
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caxapHbIM auabeToM | THMa PUCK pa3BUTHUS AUA0ETUUYECKOW MOJMHEHpPOMaTUU BHIIIE
cpenu  Hocutene amnemu C T(365)C rena POLGI1, a ammens T mpu CJI HOCHT
MPOTEKTUBHBIN xapaktep. Mmerorcs ganubie, uyto TeHbl HLA-DRBI1 MoryT BiusTh Ha
puck pazButus CJl 1-ro tuma (Zhao L.P.,2019), npu 3TOM mpoBeneHO HEIOCTATOYHO
uccleIoBaHui, Kacarommxcsi accorumanuu Hocuteneir HLA-DRBI1 ¢ mopaxenuem
KapJIMOBACKYJISIPHON CUCTEMBI.

Takxum 006pazom, U3ydeHHE POJIU SHIOTETHAIBHON AUCPYHKIMU Y O0nbHbIX CJI
1 Tuna ¥ KapAUOMOUIIATHEW C YTOYHEHHEM T€HETHMYECKHX MPEINOChUIOK JTaHHOTO
OCJIO’KHEHUS TIO3BOJIUT PACIIMPUTD PECTABICHUS O TMA0ETHIECKON KapIMOMHUOIIATHH.

Hean uccienoBaHusi: Ha OCHOBAaHUM HM3y4YEHUS OCOOEHHOCTEH KIMHHYECKOTO
TEUYEHUsl caxapHoro nauadera 1 Tuma, coaep:kaHus B KPOBH MAPKEPOB IHAOTEIHATHHON
muchyukiun (SICAM-1; sE-selectin; sP-selectin) u momamopgusma renos C(786)T
NOS3, T(365)C POLG1 u HLA-DRB1 pa3paboTath NpOrHOCTUYECKHE KPHUTEPUU
pa3BUTHS AMa0ETUUECKON KapIMOMHUOIIATHH.

3agaum uccie10BaHMA:

1. N3yunth 0COOEHHOCTH KIIMHUYECKHUX, BETETaTUBHBIX u
sxoKapAuorpa@UUecKux H3MEHEHHH y OOJIbHBIX caxapHbIM auabetom 1 Tuma c
HAJIMYUEM U OTCYCTBUEM AMA0ETUUECKON KapIMOMHUOTIATHH.

2. OueHuTh YPOBEHb MOJIEKY MekKiIeTouHoi aare3un (SICAM-1; sE-selectin;
sP-selectin) u okcuma azora (NO) B CBIBOPOTKE KPOBH y OOJBHBIX C ITUAOCTUYECKOM
KapJIMIOMHOIIaTHEH 1 6e3 Hee.

3.  BeusButh ocoberHoctu nomumopgusma renoB C(786)T NOS3, T(365)C
POLG1 u HLA-DRB1 y 60npHBIX caxapHbIM Aua0eToM | THIA B ONPEeIUTh UX POJIb B
Pa3BUTHH THA0ETUYECKON KapAMOMUOTIATHH.

4. PazpabotaTh MoOJAETh MPOTHO3UPOBAHUS PA3BUTUA JIUAOCTHUECKOMN
KapJUOMHOIIATUA C YYETOM BIHMSHUS DHIOTEIMATBLHON TUCHYHKIMH W HATAYUS
noumopduzmoB reHoB C(786)T NOS3 u HLA-DRBL1.

Hayuynast HoBU3HA

BnepBrie  ycTaHOBIEHO, YTO TPU  TOBBINICHHH  yPOBHS  MapKEpoOB

sHAOTeNHaIbHOW AucyHknuu, B vactHocTH, SICAM-1 u sE-selectin, y GoabHBIX
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caxapHbiM auaberoM | Tuma moBBIIIAETCA PUCK (OPMUPOBAHUSA TUACTOIUYECKON
TUCHYHKITUH JIEBOTO JKEITY0UKa.

BeisiBneHo, uyTo Hamuuue Yy OOJIBHBIX caxapHbIM Jauaberom 1 Tuma
JMarHOCTUPOBAHHOM aBTOHOMHOM KapAUOBACKYJIIPHOM HEMPONATHH SIBISECTCS OJHUM U3
(dakTOpoB pUcKa 110 GOPMUPOBAHUIO AUACTOIMUECKON NUCHYHKIIUH JIEBOTO KETy10UKa.

O6napyxeno, yto amienb T rena NOS3 C(786)T moxker mpeapacrosarath K
pa3BuTHIO caxapHoro nuabdera 1 tumna. ['omo3urotssiii BapuanT TT rena NOS3 C(786)T
YBEJIIMYUBAET PUCK PA3BUTHUS JUA0ETUUECKOW KapIMOMHOINATUN y OOJBHBIX C JIaHHBIM
3a00JIEBaHUEM.

BnepBbie pa3zpaboraHa MoOJedb NPOTHO3UPOBAHMS pUCKA (HOPMHUPOBAHUS
nMabeTHYecKol KapAMOMHUOINATUU Y OOJIBHBIX caxapHbIM aAuabeToM | Tuma ¢ ydyeToM
U3yYeHHBIX IMapaMeTpoB SHpoTenuanbHoW mucdynkuuu (sICAM-1), a Takxke
reseTuyueckoro nomumopdusma resa NOS3 (C786T).

IIpakTH4Yeckas U TeopeTHYECKAsI 3HAYUMOCTh Pa0dOTHI

[lomyyeHHple 1O pe3ynbTaTaM  HKCCIEIOBAaHUA JI@HHbIE O 3HAYCHUH
HHIOTENNATBHON JAUCPYHKIMM U TEHETUYECKUX IOIUMOPPU3MOB  PaCHIMPSIOT
NpEACTaBICHUsT O (POPMUPOBAHMM M KIMHUYECKHX MPOSBICHUAX UA0ETUYECKON
KapAMOMHUOIATHN Y OOJBHBIX caxapHbIM guadberom | Tuma. BeisBieHHbIE M3MEHEHUS
MO3BOJIAT PACKPBITh HEKOTOPbIE MEXaHU3MbI (POPMUPOBAHUSI TIOPAKEHUSI MUOKap/a IpU
caxapHom nuabete 1 Tuma.

B pesynpTaTe MpoOBENEHHOTO HCCIENOBAHMS MOJATBEP)KIEHA HEOOXOAUMOCTb
JWAarHOCTUKU KapAUOBACKYJIPHOM aBTOHOMHOW HEWpPONATUU JJIsI CBOEBPEMEHHOIO
MPOTHO3MPOBAHUS PA3BUTHS KAPIMOMHUOIIATUH C YYETOM ONPEIETICHUS YPOBHS MapKEPOB
SHIOTENNATBHON AUCPYHKIIMU JUISI TOBBIILIEHUS! TOYHOCTH MPOTHO3A.

Pa3pabotana mnporHoctuyeckass MoOJIeJb OLIGHKM pHCKa (HOPMUPOBAHUS
KapJAMOMMOIIATHH B 3aBUCUMOCTH OT KOHIIEHTPALIMH MOJIEKYJIBI MEXKIETOUHON aAre3uun
SICAM-1 B kpoBu OonbHBIX, (akTa HATHUUS JUAOCTUYECKOWM aBTOHOMHOMN
KapJMOBacKyJIsIpHOM Helponatuu, Hanuuue amuiens T rena NOS3.

Honomemm, BbIHOCUMBbIC HA 3ALIUTY .



1. Ilpm caxapHoM jguabere 1 Tuma perucTpupyercs BBICOKas 4YacToTa
nuabetndyeckoil kapaunoMuonatuu. Ha yactoTy pa3BuTust AMacTOMINYECKON AUCPYHKIIMU
JIEBOTO JKEJIyZI0YKa BIUAIOT JJIUTEIBHOCTh CaxapHOro nuabeTa, CTeNeHb KOMIEH AU
yIJAEBOJHOTO OOMEHAa U HaJIWYUe KapAUOBACKYIApHOM (QOpMBI TuabETUYECKOM
ABTOHOMHOM HEMPOIIATHH.

2. Hanuuue romosurotHoro Bapuanta TT rema NOS3 C(786)T, amnenu 03
reda HLA-DRB1 wu mnoBeimenue ypoBHs cenektuHa sE-selectin u sICAM-1
acCOLMHUPYIOTCA ¢ (POPMUPOBAHUEM KapIMOMHUONATHH y OOJIbHBIX CaXapHbIM TUA0ETOM
I Tuma.

3. IIporHoctuyeckoil = 3HAYMMOCTBIO B  PAa3BUTUU  JUAOETHUYECKOM
KapJIMOMHOIIATUA Yy OOJBHBIX caxapHbIM guabeTroM | Tuma o0Jamar0T HEKOTOpHIE
KIIMHUYECKUE U Ja0OpaTOpPHBIE XapaKTEPUCTUKH, TaKUE KaK HaIu4yue AUa0eTHYECKOU
aBTOHOMHOW KapJuoBacKyssipHoi Hedipornatuu u ayuienu T rena NOS3, yBenuuenue
coJiep>KaHus B KPOBU MOJIEKYJIbI MEKKJIETOUHOM ajre3uun-1.

BHeapenue pe3yibTaToB B IPAKTUKY

[TonyuyeHHble B  pe3yJbTaT€  HCCIEIOBAaHWS  JaHHbIE  BKIIOYEHBI B
oOpa3zoBaTeabHyI0 HporpamMmy Kadenp TOCHUTAIbHOW Tepanmuu U IHAOKPUHOJIOTHH,
MOJIMKJIMHUYECKOW Tepanuu ¢ KypcoMm MeaurmHckon peadbmmuranuu OI'BOY BO
«YUTHUHCKasA rOCy1apCTBEHHAs] MEAUIIMHCKAs aKaJAeMUsD).

Tpyabl Hay4HOTO HCCIEIOBAHUS UCIIONB3YIOTCS B MPAKTUYECKOW pabote
otaenenus Hedpo-sHAoKpuHONIOrUN YUY 3 « Kimmandeckas 6onpauma «PXX[-Menunnnay
ropoga Yura» u sHAOKpuHOJOrnueckoro otaeneHus ['Y3 «Kpaeas kinHUYECKas
OoJIbHUIIAY T. YUTHL.

MeTo10/10THSI U METOIbI MCCJIEIOBAHUSA

Metonoorusi AMCCEPTAIMOHHOTO HCCIeIOBaHUsT 0a3upyeTcss Ha Hay4dHO-
HCCJIEIOBATENLCKIUX Pab0TaX OTEYECTBEHHBIX M 3apyOeKHBIX aBTOPOB B 0O0JACTH
W3YYCHUS] TTATOTEHETUYECKUX MEXAHM3MOB TOPAXKEHUS cepalna y OONbHBIX CaxapHBIM
nuaberom 1 Tuna. B mpomecce wucciegoBaHusi ObUIM TPOBEJCHBI  KIMHUYECKHE,
OMOXUMHUYECKUE W WHCTPYMEHTAJbHBIE O0CiIeN0BaHUS OOJIBHBIX Ha 0a3e OTACICHUS

supokpuHonorun ['Y3 KKb r. Uura u ®I'bOY BO «YUuTuHCKas rocyaapcTBEeHHas
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MEIUUMHCKas  akaaemus»  MunsapaBa  Poccun.  PesynbraTel  uccrmemoBaHus
MOJIBEPTaJIUCh CTATUCTHYECKON 00paboTKe.

CreneHb JOCTOBEPHOCTH M anipodanus pe3yjibTaTOB

JIOCTOBEpHOCTh  NOJYYEHHBIX PE3YJIbTATOB HCCIEAOBAHUS  yCTAHOBJICHA
00paboTKOM COBPEMEHHBIMH CTATUCTHYECKUMH METOJIaMH, OOJIBIIIMM 00BeMOM TToA00pa
KOTOPThI OOJIbHBIX.

Ha Temy nuccepTanmoHHOTO uCCaenoBanus omyOaukoBaHo 14 HaydHBIX padoT,
W3 HUX 5 B W3JIAHUIX, PEKOMEHJOBAaHHBIX BpICHIEH aTTECTAlMOHHOW KOMMCCHUEH
MunucrepctBa o6pazoBanus u Hayku Poccuiickoit denepanuu.

Marepuansl HCCAEOOBaHUSA JOJOKEHbBI Ha XV MEKPETHOHAIBHOM HAay4YHO-
npakTHYeckor KoHpepeHnun «MeaunuHa 3aBTpariHero aas» (r. Yura, 2016 r.), VI
MexpernoHanbHOW HAyYHO-IPAaKTHUYECKOW KoH(pepeHnn « COBpeMEHHbIE TOCTHKEHUS
SHJIOKPUHOJIOTHH Bpady-TepaneBty», T. UYwmra, 2019), VIII Cwe3nge TtepamneBTOB

3abaiikabekoro kpas, r. Yura, 2020).
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I')TIABA 1. OB30P JIMTEPATYPBI

1.1 TIlopaxeHusi cepana nMpu caxapHom auadere

Caxaphblii AnabeT ocTaeTcsi OJAHOW U3 CEPbE3HBIX, CIOXKHBIX M COIHUAIBHO
3HaYUMBIX 3a00JIEBaHUN B COBPEMEHHON MEIUIIMHCKONW Hayke, Ooppba C KOTOPBIM
MIPOJIOJIKAET OCTABATHCA KpailHe aKTyalIbHOU. COriacHO COBPEMEHHBIM CTATUCTHYECKUM
JTAaHHBIM BO BCEM MHUpE, B TOM uucie B Poccurickon denepanuu, BbIABICH HHTCHCUBHBIN
pocT uncia 60apHBIX caxapHbIM nuabetoMm. [Ipu anammse peructpa OONMBHBIX CaXapHBIM
Ma0ETOM MOJKHO BBISIBUTH BBICOKHMH YpPOBEHBH 3a00J€BAa€MOCTH: MO AUCHAHCEPHBIM
HaOIOICHUEM HaxoIuTcs okosio 3% HaceleHWs CTpaHbl, 4To cocraBisieT 4 584 575
naieHToB. OCHOBHAsI JI0JI ATOTO MoKa3aTess, a MMEHHO 92% — 3To 60JIbHBIE CaxapHbIM
nuabderoM 2 tuna, To ecth 4 238 503 uenorek. Ha momo CJ| 1 tumna npuxomurcs 6%
00JIbHBIX — 3TO 256 202 nui u 2% — 3T0 auna co crneuupuyecKuMu TUInamMu auaoera [3,
4, 29]. Ilpu >TOM HMCTUHHOE YHUCIO OOJHHBIX 3HAYUTENILHO BBIIIE CTATUCTUYECKUX
JMaHHbIX. COTJIACHO TAHHBIM MPOBEACHHBIX 3MUIEMHUOJIOTHYECKHUX nccieaoBannii B PO ¢
2002 mo 2010 r., 3ab6oneBaemoctb CJl okosio 4 pa3 Beille OPUIMATBHBIX HUPpP, —
npuMepHo 10 MITH YesloBEK, 4YTO COOTBETCTBYET noutH 7% Hacenenus [3, 4,29, 158, 170].
VYBenuueHne pacnpoCTPaHEHHOCTH B 3HAUMUTENIBHOM CTENEHU CBS3aHO C SMHAEMUEH
oxxupenusi u CJ[ 2 tuna, HO 3ab6oneBaeMOCTh caxapHbiM nuaderom ltuma (CJ] 1tumna)
TaKXe pacTeT BO BCeX pa3BHBaroOIIMXcs cTtpaHax [157, 158, 170].

ITo mocneaHUM AaHHBIM, YKa3aHHBIM B JlnabeTHYecKoM atiiace MeXAyHapOIHOM
beneparun quadera (IDF) 9-ro uzganus, 463 MUUIMOHA B3POCIHBIX JIOACH HaA JTaHHBIH
MOMEHT XUBYT C auabetoMm. Eciu Mepbl, KOTOpble HEOOXOAMMBI NI OOpbOBI C
naHjemMuen, He OyAyT OCYIIECTBIATHCS B MOJHOM 00beme, TOo K 2030 roay KoJIMYeCTBO
OONMBHBIX TPUOMM3BUTCS K 578 MWUTMOHOB dYenoBek, a K 2045 romay BO3MOXKHO
IPOTHO3UPOBaTh pocT 10 700 Muumonos [157].

Caxapuplii  guaber  oObenuHsE€T  TpyHmy  OOMEHHBIX  3a00JieBaHUH,
XapaKTepU3YyIOIIUXC CTOMKHUM TOBBIIICHUEM YPOBHS TJIFOKO3bI KPOBU BCIIEICTBUE
nedexkTa Cekpeluu HHCYJIMHAa W/uian 3S(QexkTuBHOCTH JAeiicTBUA uHHCynuHA. Kak
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u3BecTHO, BeIelsitoT C/I 1 tuma, CJ1 2 tuna, rectarmonnsiii CJI u ciennpuiecKue TUTTBI
CH [3, 4].

Caxaphbplii MabeT NPUBOJUT K CEPbE3HBIM COLMAIBHBIM W 3KOHOMUYECKUM
MOTEPSIM BCIISJCTBUE OOJBIIIOTO PACIIPOCTPAHEHUS CEPICIHO-COCYAUCTHIX OCIOKHEHUH.
B npocnektuBHoM uccinenoBanuu auadbera (UKPDS) Obiu mosydeHbl JaHHBIE O TOM,
yt0 yBenuueHue HbAi¢ cBs3ano ¢ 60s1ee BHICOKUM PUCKOM CEPACYHON HETOCTATOUHOCTH
(2,3-11,9 ma 1000 mauuenrto-ner) B TeucHue 10 ner Habmoaenus [1, 2, 10, 61, 104, 152,
159, 160, 202, 203]. Mmeercs unbopMalus O TOM, YTO Yy IAIMEHTOB C CaXapHBIM
nuaberoM B 30,9 cmydaeB Ha 1000 yenoBeko-JeT pa3BUBAETCS 3aCTOMHAsl cepjieuHast
HEJ0OCTATOYHOCTh MO CpaBHEHUIO ¢ 12,4 cnyyasamu y aul 6e3 auadera, 4To TOBOPUT 00
YBEJIMYECHUH PUCKA CEPJIEYHON HEOCTATOYHOCTH y AMabeTHKOB B 2,5 pa3a. B cpennem
OOJIbHBIC JUA0ETOM C CEPJCUHOM HEIOCTATOYHOCTBHIO Ha 5,5 JeT MoJioke, 4eM 0e3
nuabeta. Pa3HuIla B MOKa3aTeNsIX pa3BUTHS CEPACUHON HEJOCTATOYHOCTH Y MAIMEHTOB,
HE CTpa/IaloNIMX JUabeToM, U OOJBHBIX JAHHBIM 3a00JIEBAaHHEM OKa3aJlaCh 3HAUUTEIHHO
OosbIleli B Tpymmmax 0oyiee MoJiojoro Bo3pacra [1, 2, 16, 41, 48, 196].

B nacTosiiiee Bpemsi TEpMUHOJIOTHS TOPAXKEHUSI CEp/Illa IPU CaXxapHOM JuadeTe
3HAYMTEIHLHO BapbhUpyeTcs. Tak, B TUTEPATYPHBIX UCTOYHHKAX BCTPEUAIOTCS TCPMHUHBI
«IMa0ETUYECKOE CEpIIIe», «IuadeTUUeCKas KapauomaTHs», «KapIuOBACKYJIsIpHAs
aBTOHOMHAs HeWpomatus», «aunabeTuyeckas KapAUOMHOIATUSY, <«aruadeThyecKast
kapauomuoauctpodus» [9, 14, 33, 39, 44, 174, 178, 180, 181, 183, 184, 191, 195, 204].
Tepmun «auabetndeckas kKapauomuonatus» ¢ 1972 roma ucmonb3yercs B paborax
RublesS. u coasr. (1972) Ha OCHOBaHMM TPOBEJCHHBIX IATOJOTOAHATOMUYECKUX
BCKpBITHUI 007bHBIX ¢ CJ] 6€3 Al' 1 BEIpa)K€HHOTO aTEPOCKIEPO3a KOPOHAPHBIX COCYJIOB
[17]. TTo muenuio A.I'. MasoBerikoro u coaBT. (1987), TepMUH «AHMa0ETHUECKOE CEPLIC»
(mmabeTnyeckas KapJIHMOMHUOMATHs) AOMYCTUMO HWCIOJIB30BaTh MJIS XapaKTEPUCTHKH
CTPYKTYPHO-(DYHKITMOHAILHOTO cOCTOsiHUS Muokapaa y juiy ¢ CJ[ 6e3 OT4ETIMBBIX
MPU3HAKOB KOPOHAPHOTO aTEepPOCKIIEPO3a, apTEePHATbHONW THIEPTCH3UH U JIPYTUX
3a00eBaHUN cepjlia, MPUBOASAIIMX K Pa3BUTHIO JTUACTOJIWYCCKON IHUCHYHKITUN
MHUOKap/ia JIEBOTO KEeIylIo4yka U cepAeyHoil HepoctaTouHocTu [97]. B coBpemeHHOM

OIpCaACICHNN III/I3,6CTI/I‘ICCK3H KapaAnOMHUOIIATUSA OIIMCBIBACTCA KakK CHGI_[I/I(l)I/IquKOC
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W3MEHEHHE CEepJACYHON MBIIIIBl C Pa3BUTHEM JUACTOJUYECKON TUCHYHKIMH U
CEpACYHOM HEIOCTATOYHOCTH, HE HMMEIONIAs KIMHUYECKHX IPOSBJICHUW HA PaHHUX
sranax. [36, 73, 84, 110, 174, 178, 180, 181, 183, 184, 191].

[Ipu »ToM nmacronmueckass TUCHYHKIIHS MOXKET SBJISTHCS OJHUM W3 TMEPBBIX
NPU3HAKOB TMOpaXEHUsl Cepilla IMpU caxapHOM AuabeTre, B YaCTHOCTH, Pa3BUTHS
XPOHUYECKON CceplieyHOM HenocTaTouHOCTH. Hapyuienuwe nuactonuueckol (QyHKIIUU
JIEBOrO JKelyfouka — 310 3arpynHeHue JDK mpuHMMaTe KpoBb HpU HOPMAJIBHOM
JABJICHUW W 3aloJHATbCS 0€3 JIOMOJHUTENIbHON Meperpy3Kd JaBJICHHEM JIEBOTO
npeacepaus 1Mo MPUINHE Pa3TuIHBIX MOPPOPYHKITMOHATHHBIX U3MEHEHUN MHOKap/a.
OCHOBHBIMHM TPUYMHAMH 3aTPYAHCHHUS HAIOJHEHUS JIEBOTO JKEIYJ0YKa SIBIAIOTCS
HAapyLICHHUE pENaKCaldh €ro MHOKApPJd, CHUKECHHE COKPATUMOCTH C YBEIMYECHUEM
KOHEYHOI'0 IMAaCTOJINYECKOTO TaBJIICHUS U MOBBILICHUE JKECTKOCTH MUOKapIa. BaKHOCTH
uzydyenus JJJ1IJIK cBsizana ¢ yBenuueHreM 9ucia 60JbHbIX ¢ sBHBIMH ITpu3Hakamu XCH,
HO TIPY ATOM C COXpaHHOM ¢pakien BeIOpoca [5].

ONUAEMUONIOTHYECKUE HCCIENOBAHUA, KOTOpPbIE NOKa3bpBalOT cBi3b CJI ¢
CEepJCYHON HEIOCTATOYHOCTBIO, MOATBEPKIAIOT CYLIECTBOBAHHUE JHA0ETUUYECKOU
Kapauomuonatuu. Takke 00 3TOM  TOBOPAT  KIMHUYECKUE  HCCIEIOBaHUS,
MOATBEPKIAIONIME KOppeNsaIuio caxapHoro auabera c guchynkmmein JDK BHe
3aBUCUMOCTH OT runepToHudeckor Oone3nu, MBC, npyrux cepaedHo-coCyaucCThIX
3a00JIeBaHUM, a TaK)Ke DKCIEPUMEHTAJbHBIE JaHHbIE KaK O CTPYKTYpHBIX, TaKk W
GyHKIIMOHATBHBIX U3MEHEHUSIX MuoKapya [1, 41, 48].

B cBsI3M C HESICHBIM MEXAHWU3MOM Pa3BUTHS, HUIMYUEM JJIMTEIBLHOTO MEPUOAA
0ECCUMITOMHOIO TE€YEHUSs, NUa0eTUYecKas KapJUOMHOIATHS HEPEAKO YIyCKaeTcsa U3
BUJIy BpadyamH, SIBJISISICH MPU 3TOM OYEHb PACTIPOCTPAHEHHBIM OCJIOKHEHHEM JradeTa.
MouekymnsipHble UCcCeAOBaHUS MOCIEAHUX JIET MOKa3aiu, YTO pa3BUTHE THUA0ETUUECKON
KapIUOMHOIIATUA  BKIIOYAeT  MHUTOXOHJApUAIbHYIO  auchyHkmuio,  Gubdpos,
OKMCIIMTENBHBIN cTpecc, aucperymsanuio Ca?* u mukpococyauctyro auchynkmuio. CBoii

BKJIQJI TAK)KE BHOCUT Pa3BUTHE aBTOHOMHOW KapIMOBAaCKYJIIpHOM Heliponatuu [1,14, 15,

52, 68, 88, 92, 146, 187, 188].
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Merabonnueckue nzmenenus npu CJI cBsi3aHbl HEMOCPEACTBEHHO € IIIMKEMUEH
[60, 78]. InabeTndeckas KapJUOMHUOIIATHS MOKET OBITh ACCOIUMPOBAHA C TIEPBUYHBIM
ne(exToM B CTUMYJIAIIMH TJIMKOJIM3a U OKKCIIeHUs TTroko3bl [20, 61, 152, 159, 160, 167,
172, 193].

Kak wu3BecTHO, OKHCIIEHHME TJIIOKO3bl MIPAcT BaXKHYIO POJIb B MOJJEPKAHUU
(GyHKIMOHATIBHOM AaKTUBHOCTH KapauomuouutoB. AT® oOpaszyercs B pe3ysbTaTe
TJIMKOJIN3a, @ OHA He0OXOoAuMa JUIsl MOJJIepKaHusl aKTUBHOTO MOHHOTO TpaHcmopTa. Y
OOJIBHBIX K€ CaXapHbIM JAMA0ETOM MPOIIECCHl TJIMKOIU3a CHUXKAIOTCS, YTO TIPUBOJIUT K
nepunuty AT® u moBpekIEHUIO KIIETOYHON MeMOpaHHOU cTpyKTypHl [8, 61, 160, 193].
3HAYUTENBHOE CHIYKEHNE CHAOXKEHHSI MUOKap/la U YTHJIM3AINH TJIFOKO3bl HAOII0MaeTCs
B M30JIMPOBaHHBIX Auabetndeckux kapauomuonurax [80] u y marmentoB ¢ C/I [82]. B
TMabeTHYECKOM CepIle OCHOBHBIM OTPAHUYCHHUEM JJISl YTHIIN3AINN TIFOKO3bI SBISETCS
€€ HM3Kasi CKOPOCTh TPAHCIIOPTA Yepe3 capKoIlia3MaTHUYeCKyI0 MeMOpaHy B MUOKap/IE,
0 BCEW BEPOSTHOCTH, M3-3a KJIECTOYHOTO MCTOIIECHUS TPAHCIOPTEPOB IIIIOKO3bI 1 U 4.
JlanHOE O0OCTOSITENBCTBO MOXKHO YCTPAHUTh MOCPEACTBOM HMHCYJIMHOBOHM Teparuu.
Takum 00pa3oM, CHMIKEHHE OKHCIICHUS TJIIOKO3bl BEJIET K YMEHBIICHUIO aKTUBHOCTHU
MUPYBATICTUAPOTEHA3BI M HAKOTUICHHIO MTPOAYKTOB OKUCIICHUS KUPHBIX KKCIOT [65, 89,
102, 111, 119, 151]. O6a 3TuX NATOJOTHYECKHX MEXaHH3Ma IMOTCHI[HAIIEHO OOPATHMBIL,
npuYeM, B TEUECHHE KOPOTKOTO TMPOMEKYTKa BPEMEHU: HMX MOXKHO YCTpPaHUTh
yIIydiieHueM MeTaboIMYecKoro KOHTposs. B pesynpraTe OeTa-OKHUCICHHS >KHPHBIX
KHCIIOT  BO3HUKAET  OKUCIUTENBHBIA  CTpEecC, TPUBOAAIIMNA K  Pa3BUTHIO
ANEKTPOPU3UOIOTHYECKUX, OMOXUMUUYECKUX, MEXaHUYECKUX 2(P(HEKTOB, B YACTHOCTH,
MOBBIIICHUIO TPOHHUIIAEMOCTH DJHIOTEHS, YCWICHHIO CHHTE3a TPUTIHUICPUIOB,
MOBBIIMICHUIO TOTPEOHOCTH MHOKapJa B KHCIOPOJE, WHTHOMPOBAHUIO BAKHEUIIIHUX
(bepMEHTATUBHBIX CUCTEM, B YaCTHOCTH YMEHBIIICHHUIO KOHIIeHTpannu AT® B Muokape,
camxenuto Ca-ATd-a3sl capkoriazmarundeckoro petukyinyma, Na, K-ATd-a3e1, Na/Ca-
obomena. Taxoke MeHsieTcs: paboTa MOTSHIINAT-3aBUCUMBIX KaIbIIMEBbIX KaHaIOB [65, 85,
89, 102, 111, 117-119, 165]. Yka3aHHbIC HAPYIICHUS BEAYT K YBEIMUYCHUIO HAKOTUICHHUS
BHYTPHUKJIETOYHOTO KaJbIUs, TEpPErpy3Ke MHUTOXOHAPUN KaTHUOHAMHU Kalbllusid U

ucronieHuto 3amnacoB AT®, cokpaTUTEILHON HEJOCTATOUHOCTU U THOENH KJIETOK, YTO, B
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CBOIO O4YepeNlb, MPUBOAUT K PAa3BUTHIO AUCPYHKIIMA MHOKap/a. AHAJIOTUYHBIC
pEe3yAbTaThl OMUCAHBI MOCJIE SKCIEPUMEHTAJIbHBIX MCCIEAOBAHUNA Ha XUBOTHBIX [24].
Pe3ynpTaToM BCEro BBINIENEPEUUCICHHOTO SIBIAIOTCS HW3MEHEHUSI B DKCIPECCUU
muosuHa. dochopmmpoBanne MHO3MHA y4acTBYeT B Pa3BUTHH MUOGDUOPHILIIPHOTO
peMoIeIMpoBaHus B fruabeTrueckoM cepaie [123].

Heobxoaumo paznensite MeTaboaruvecKue MEepecTpPONKH KIIETOK, CBA3AHHBIC C
JICTIOHUPOBAHUEM BHYTPHU KapJAHUOMHOIIMTOB KOJUIAreHa, a Takxke ux ¢uopos. Ilpu
BO3pacTaroiieil moTpeOHOCTH MHUOKapJa B KUCIOPOJE MPOUCXOAUT MHUKPOAHTHOTATHS
MEJIKMX apTEepPHUOJI U CIa3Mbl COCYAOB, KOTOPHIE MPOBOIUPYIOTCS Ba30KOHCTPUKTOPAMHU
u nepunmrom NO, ¥ TPHUBOIAT K MOBTOPSIOUIMMCS SIMU30JaM HIIEMHH C THOEIBIO
KapJIMOMHOLIMTOB. B pe3ynbrare yka3zaHHBIX TMPOIECCOB 00pa3yroTcs (OoKalbHbIE
¢budpo3upoBannbie 30861 [40, 105, 115, 116].

dopMupoBaHUE JTUAOCTHUYECKOM KapAMOMMOIATUU  SBJISIETCS  MPOIECCOM
MHOTO(AKTOPHBIM, U HEMAJIOBAXHYIO POJIb B BO3HMKHOBEHHWU U PA3BUTUU JTAHHOU
MaTOJIOTUM WIPACT HAPYUICHHE BETCTATUBHOM CEpACYHOM WHHEpBamuu [65]. BaxHou
ocobenHocthio KAH mpu caxapHom guabere sBieTCs cUMIaTHYecKas JeHepBaius. B
MOCJEAHUX 3apyOEKHBIX HCCICIOBAHUSIX MpsAMasi OIleHKa CEpJICUYHOM CHMMATHYECKOU
I[EJIOCTHOCTH OTHCHIBACTCS JOBOJBHO YacTo. I[IpoBeneHHbIE CIUHTUTpapUUECKUE
UCCIICIOBAHUS TIO3BOJIMJIA TOJYYUTh YHHKaJIbHble JaHHble O BiausHun CJ[ Ha
I[ETOCTHOCTh ~ CUMIIATUYECKOW HWHHEpBAlMM cepiana W NaTohU3UO0JIOTHYECKUX
MOCJIC/ICTBUIM CUMITATHYECKOW JeHepBaiuu. KoaumdecTBeHHas CIUHTUTpaduueckas
OIIEHKAa CEPACYHOM CHMIIATHYECKONH MHHEPBALMHU IPOBOAUTCS C MOMOWIBIO Win c¢l¥-
metaiodobenzylguanidine  (**I-MIBG) npu  0omHO(QOTOHHOH  SMUCCHOHHOMN
KOMIIbIOTEpHON Tomorpaduu, amudoC-hydroxyephedrine (HED) npu mno3urpoHHO-
smuccuonHo tomorpaduu (I19T). ¥V mnaumeHToB ¢ auabeTMYECKOM aBTOHOMHOM
Heiiponatueli ymenbmaercs 3axsar 2|-MIBG, uT0 yKashlBaeT Ha CEPACYHYIO
CUMMATHYECKYI0 TUChYHKIMIO. Takue pe3yiabTaThl MOJYyYEHBl Yy JIUI[ C CaXapHbIM
nuaberom 1 Ttuma Oe3 apyrux npuszHakoB KAH. Takke BbISIBJICHBI pPErMOHAIbHBIC

OCOOEHHOCTH CHUMIIATHYECKOW WHHEpPBAIMK C 00Jiee BBIPAXCHHBIM HAPYIICHUEM
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nornomerus ZI-MIBG B 3amHeli m GOKOBOM CTEHKax cepila MO CPaBHEHUIO C
BEPXYLIKON U MEXOKEITYJ0YKOBBIMU NIEPEropoakamu [92].

Baneesa ®.B., Wlaiagymmuna M.P. (2009) yrBepxparor, uro KJIAH
IPEAIIECTBYET PA3BUTHIO U MPOSIBICHUIO KapauMHUonaTuu. CHI>)KEHHE COKPATUTEIbHON
cnocobHoctu JOK HampsiMyro CBSI3aHO C HapyllleHUEeM cepJeyHoi uHHepBaruu [17].
bounmape U.A., lemun A.A. u coaBT. (2014) roBopsT 0 B3aMMOCBSI31 PEMOICITUPOBAHUS
muokapya 1 KAH y 6onpHBIX caxapHbIM AnabeToM 2 THIla, KOTOPOE COMPOBOXKAACTCA
runepTpodueit JIeBOro Kenyaoyka U yBEIUYEHUEM JIPYTUX OTIIENOB cepilla, a TaKxkKe
pa3BUTHEM HapyIICHUS AuacToiudeckod auchyHkimu cepama [14, 15]. Omnumcanbr
WCCIICIOBAHUSI, M3YyUalolIue peMoJieTupoBaHue Muokapnaa y oonbHbix CJ[ 2 Tuna, B
kotopeix BeisiBieHa JIJIJIDK 6e3 AI' u UBC. Jlenucoa A.I'., Tatapuenko W.I1. u mp.
(2015, 2016, 2017) cuuTaroT, YTO HApYIIEHUS BET€TATUBHOIO TOHYCA SIBJISIOTCS OJTHOM
U3 IPUYUH CTPYKTYPHO-(PYHKIIMOHATBHOM IIEpECTPOUKH JIeBbIX 0TesI0B cepma [30, 31].

NmeroTcst naHHbIe, KOTOPBIE IEMOHCTPUPYIOT CBSA3h BET€TaTUBHON TUCHYHKIINH
¢ HapyueHreM (yHKiuu cepana y 6onbHeiX CJI. YV manueHToB ¢ caxapHbIM auadeTom 1
TUIMA BbBIABICHb W3MEHEHHSI CTPYKTYphl MHOKapJa C Pa3BUTHEM JHACTOJIWYECKOU
muchynkunn Muokapaa JDK. Onucana B3aMMOCBSI3b PEMOJEIMPOBAHUS MUOKApJA IO
pPECTPUKTUBHOMY TuNy y Jmi, crpagatomux CJ[ 1 tuma Oomee 5 jer, c
MPOTrPECCUPOBAHUEM M3MEHEHUN B 3aBUCHMOCTH OT JITUTEIBHOCTU 3aboneBanus [5, 7,
59, 62, 96]. Onucana uerkas B3auMocBsi3b KJIAH c I'JIDK y OGosibHBIX caxapHbIM
muabetom 1 Tumna. IloBeimenue YCC, ymenbinenue koddduimenta BanbcaabBbl
SBJISIIOTCSL TIPUYMHON TaKUX HW3MEHEHUM CTPYKTYPHBIX IapaMeTpOB MHOKapJa Kak
TOJIILMHA 33JIHEN CTEHKU M MEXOKENTyTI0YKOBOM MEPEropoJIKK, OTHOCUTENbHAS TOJIIUHA
CTEHKH, HHJCKC Macchl Mmuokapaa JIXK [13, 81, 96, 123].

B 3apy06exHoil nuTepaType UMEITCs pa3po3HeHHbIe AaHHbIe 0 Hanuunu KAH u
nauactonndeckoit nuchynkmnuu y 6onpHbix CJI 1 Tumna. Zhi You Fang, Johannes B. Prins
u ap. (2004) uccnenoBanu 38 manueHTOB C caxapHbM auaberom 1 tuma, y 58% wu3
koTopbix Obu1a BeisiBIeHa KIIAH, y 12% — nuacromnueckas nuchynkuus JOK; npu atom
HU y KOTO He ObUI0 0OHapykeHo cuctonnueckoil aucynkuuu JODK. Bee manumenTs ¢

nuactonndyeckor muchynkuuedn JDK umenun npusnaku KIAH [153]. B npyrom
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uccnenoBannu 20 manmueHToB ¢ auabetoM 1 Tuma 0e3 cepaeyHO-COCYIUCTBIX
3a00JIeBaHUN MMEI HOPMAJIbHYIO CUCTOJMYECKYIO (DYHKIIHIO JIEBOTO *kKemyaouka. [Ipu
3TOM cpeanne 3HaueHus E/A y nmabGeruxoB kak ¢ KJIAH, Tak u 0Oe3 Hee ObLIM
3HAYUTEJIHLHO HUXKE, YEM Y KOHTPOJIBHOM IPYMIIbI, IPU 3TOM HAOIIOAAIOCH YXYIAIICHUE
npoiieccoB pacciadienns JIDK y naruentos ¢ KJIAH [124]. Anamornytoe uccie10BaHue
MOJIOIBIX TMAalUEeHTOB ¢ auaberoM | Tuma 0e3 ceplIedyHO-COCYAMCTHIX 3a00JIeBaHUMN
MPOAEMOHCTPUPOBAJIO CHH>)KEHUE PAHHEW MMKOBOM MUTPAJIbHOW CKOPOCTH, YBEITUYCHUE
MO3/IHEW MMKOBOW MUTPAJIBbHON CKOPOCTH M YBEIIMUEHHOE BPEMS 3aMEJICHUS, a4 TAKKE
BPEMEHU HM30BOJIFOMHUYECKOTO PACCIa0ICHUsS 10 CPAaBHEHUIO C KOHTPOJILHOW TPYIIIOH,
HECMOTpsI Ha HopMalibHbIe pazMepsl JOK u cuctommueckyto pynkuuto [42].

B ycrnoBusix HapyiieHuss BEreTaTHMKUA MPOUCXOIUT cOOM MeTaboIrmuecKux
MPOIIECCOB C (POPMUPOBAHUEM HHTPALMPATHOIO allK]103a, KOTOPBIA CHOCOOCTBYET
YMEHBIIIEHUIO  COKpaTtuTeiabHOM  dyHKuMU  kapauomuorutoB  [108].  Ilpm
POJOJDKUTEIFHOM — CaXapHOM  JMa0eTe MPOUCXOJUT HM3MEHEHHE  aJJallTUBHO-
KOMIICHCATOPHBIX ~ MEXaHM3MOB  CepJieyHO-cocyaucTo  cucteMbl.  CoryiacHo
JUTEPATYPHBIM JIaHHBIM, TIPU TPOJOJKUTEIHHOCTH CaXxapHOTO JuabeTa OKoJIo 5 JieT
BO3MOXXEH TMEPEX0Ji OT SYKMHETUYECKOTO THUIA K TUIEPKUHETUYECKOMY, a 3aTeM K
runokuHetTndeckoMy. Ilpenmonaraercs, 4ro 3TO CBSI3aHO C MPOLECCOM HUCTOIICHUS
MPUCTIOCOOUTENIPHBIX MEXaHW3MOB. V3HavalbHO KOHEYHBIN NUACTOMYECKUN HMHJIEKC
(KAN) wu ypapusiii wuHzpekc (YHM) yBenuumBarorcd, oOumiee mnepudepuieckoe
conporuBieHue (OIICC) ymensimaercsa. Co Bpemenem KJIM n YU ymeHnbmarorcs, a
OIICC yBemnuuBaercs [30, 65].

[TonBoast UTOTH BBHIIEU3IIOKEHHOMY, MOKHO CKa3aTh, UTO B HACTOSIIEE BpeMsI
MIPOBOJIUTCS AKTUBHOE M3YUYEHUE BIUSIHUS TOBPEKACHHS YHAOTEHUS PU (POPMUPOBAHUHU
MHUKPOCOCYIUCTBIX OCIOXHEeHHUH y nuadetrkoB [201]. B coBpeMeHHOM ompeaeicHuu
nuabeTrdecKkass KapJUOMHOIATUS OIMUCHIBAETCS Kak crenuduueckoe W3MEHEHUE
CEpJICYHOW MBIIIIBl C PA3BUTHEM JUACTOJIWYECKONW MUCPYHKIIMHM U CEpICUHOU
HEJIOCTATOYHOCTH, HE UMEIOIIasl KIMHUYECKUX MPOSBICHUI HA paHHUX dTarnax. B To ke
BpeMsl CJleAyeT OTMETUTh, 4YTO Ha JaHHbIH MOMEHT HEJOOLEHEHO BIUSHUE

)IHa6CTquCKOﬁ KapaAnoOMHUOIIaTUM Ha KadCeCTBO W IPOAOJDKHUTCIbHOCTb JKHU3HU
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naieHToB ¢ CJ[. U3ydyenune kapaumoMuonatuu ¢ auactoindeckor nuchynkuuein JOK

YK€ Ha JIOKITMHUYECKOM JTarle MOBBICUT BO3MOKHOCTH paHHe# Teparnuu [93, 147].

1.2 DuporesnanbHas nucyHkuus Kak ¢gakrop gpopMupoBaHus

AuadeTHYeCKoil KapaIuoOMHUONIATHHI

DOHJO0TENNM, KaK HENpEepPhIBHBIA Mapa’sHAOKPUHHBIA OpraH, 0o0laJaeT BBICOKOU
MeTab0IMUYECKON aKTUBHOCTBIO. DHJOTEIHAJIbHBIE KIETKU BBIMOIHIIOT Pl Ba)KHBIX
byHKIM: OaphepHyIO, PEryysilui TOHYCa COCYAOB, TPAaHCIOPTHYIO, Y4acTBYIOT B
MeTaboIM3Me BHEKJIIETOUHOTO MAaTPUKCa, OMOCHHTE3€ MPO- U MPOTUBOBOCHAIUTEIbHBIX
LUTOKWHOB, TOM€OCTa3a. Pa3nnuHple TOBPEKIAI0IINE ar€HThl, TAKHE KaK aT€POCKIEPO3,
apTepuaibHas TMIEPTEH3Us, META0OJMYECKUE HAPYIICHHs, NMPUBOIAT K H3MEHEHUIO
HOpMaJbHOM (PYHKIMI SHAOTENMS U Pa3BUTHIO 3HIOTENUAIbHON nuchyHkuuu [37, 38,
43, 46, 50, 53, 64, 70, 77, 85, 87, 95, 98, 128, 140, 150].

M3BecTHO, YTO B OCHOBE COCYIMCTBIX OCJIOKHEHUH Npu Auadere JIeKUT
muchyHkus suporenus (13). DHaoTenualbHble KJIETKU NEPBBIMU MPUHUMAIOT yIap
MeTabonnyeckoro aucbamnanca. Cpenu Haubonee BaXHBIX MapkepoB [[D MoxkHO
BBIIETIUTh Takue TMoka3aTenu kak C-peakTuBHbIM Oenok, Qaktop Buinedpanna;
MMMYHOJIOTHYECKME MAapKepbl: MOJEKYJbl MEXKKIETOYHOW aAre3uH, CeJEKTUHBI,
MapKepbl Ba30MOTOpHOM (pyHKIIMK okcup a3oTa [14, 38, 43, 46, 70, 126, 128].

Kak u3BECTHO, IJTaBHBIM IYCKOBBIM MEXAaHU3MOM DPa3BUTHs SHIOTEINAIBHOU
TUCHYHKIMKM CIYKAT TUNeprivukeMus. [Ipy MNOBBINIEHHON TIJIMKEMHHM HapyllaeTcs
BazoqwiIATUpYIIass  (QYHKUOUS  COCYIOB  BCIEJICTBUE  YBEJIWYEHUS  MPOIYKTOB
IJIMKUPOBAaHMS. BBICOKHIT ypOBEHD TIIFOKO3bI BBI3BIBAET AaKTHUBALMIO MOJHOJIOBOTO MyTH
TpaHcpopMalu  TJIIOKO3bI, 4YTO  BBI3BIBACT  HakomuieHWe copoutona. Ilpu
HOPMOTJIMKEMUHU JUIIb 2% TIIIOKO3bl METaOO0IM3UpPYEeTCsl B COPOMTON, a 3aTeM BO
bpykro3dy mnpu ydactun NAD B ponu kodaktopa. MeTaboausMm TIIOKO3bI 1O
MOJINOJIOBOMY IYTH NPOUCXOJUT B HEPBHOM TKAHM, MEPULUTAX COCYAOB CETYATKH,
XpyCTaJluKe, SHAOTENIMN U KJIETKaxX MOYeyHbIX KiIyOoukoB. Ilpu caxapHom nuabere 10

15% riroko3sl TpaHCHOPMUPYETCS B OCMOTUYECKH aKTUBHBIM COPOUTON U, TEM CaMbIM,
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MPUBOJUT K OCMOTHYECKOMY IIOKY. B mepByro ouepenb JaHHBINA MPOLECC BIUSET Ha
[IEJIOCTHOCTh PHJOTEIUOIUTOR [3, 4].

['unepriavkeMus, Kak NOBPEXKIAIOMUNA areHT, MNPUBOIUT K YBEIUYEHUIO
caxapodocdaTHbix 3(UPOB, KOTOPBIE aKTUBU3UPYIOT GepMeHT mpotennkuHazy C [8],
YTO NPUBOJUT K TOBBIIICHUIO MPOHUIIAEMOCTH COCYAMCTBIX CTEHOK, YCKOPSIOTCS
MPOLIECCHI CKJIEPO3UPOBAHUS TKAHEU, MPOUCXOIUT AKTUBAIIMS MEPEKUCHOTO OKUCICHUS
JUTUOB, 00JIaIAl0IIET0 IMUTOTOKCHYECKUM dpdextom [52].

CrnenyomuM NaTOTeHETUYECKUM IPOLIECCOM, CBSI3aHHBIM C TUIEPTIUKEMHEH,
ABIIIETCSI He()epMEHTATUBHOE TJIMKUPOBaHWE OelkoB. J[aHHBIN TpoImecc BO3HUKACT B
CBSA3M CO CIIOCOOHOCTBIO TJIIOKO3bl OOpa30BBIBATH C AMUHOKHUCIOTHBIMU OCTaTKaMH
pa3iuyHble OCIKOBBIE COCAMHEHHS, YTO BEJET K OOpa30BaHMIO KOHEYHBIX IMPOJYKTOB
ruko3wirpoBanust (KIII'). KIII' umeror OoJjiee IIUTENBHBIM CpPOK MOJypacnaja,
HAKaIUIMBAIOTCA B pAa3JIMYHBIX TKAaHSAX M COXPAHAIOTCA JaXe IMpU JOCTUKEHUU
Hopmorynkemuu. Heo6parumsie KIII™ okaspiBatoT Harbosnee moBpexiaroliee AecTBre
Ha CTPYKTYPy M METa0OJIM3M OCHOBHBIX O€JIKOB OpraHusma (KoJilareHa, MHEJIMHA,
kpuctaimnHa, JIHK). Hakomnenne KIII' B cocyaucTol CTeHKE TPUBOAUT K CHUKEHUIO
€¢ DJIACTUYHOCTH W YMCHBIIIACT OTBET COCYIOB Ha JCHCTBUE Ba3oqMIATaTOpoB [4, 7].
Taxoke JaHHBIN TpoIece CIIOCOOCTBYET YTOJIIIEHUIO 0a3alIbHOM MEMOpaHbI U TIOTEPH €€
3apsA0CEIEKTUBHOCTH, YTO BEAET K MOBbIMEHUIO mpoHunaemoctu. KIII, mpu
B3aMMOJICHCTBUU C pELENnTOpaMH MOHOIMTOB W MakpodaroB, aKTUBUPYET HX, YTO
BBI3BIBAECT aKTUBHYIO BbIpaOoTky PHO-anwda, muTepnelikuHa-1, TpoMOOIMTAPHOTO
daxTopa pocta u TGF-p.

Kak wu3BecTHO, NpOBOCHANIUTENIbHBIE ITUTOKUHBI AKTUBUZUPYIOT BBIPAOOTKY
CEJIEKTHHOB. TeM caMbIM MPOUCXOIUT HAPYIICHUE B3aUMOCBSI3U SHIOTEIMOLIUTOB C
KJIETKaMU KPOBH U, BO3MO>KHO, TIOBBIIIICHUE arperalfioOHHON U aJiIre3UBHON CIIOCOOHOCTH
TPOMOOITUTOB ¥ SPUTPOIIUTOB. OMHUM U3 (PAKTOPOB B3aUMOACHCTBUS KPOBSHBIX TEJEI] C
OHAOTEITUEM COCYIOB SBISIOTCS MOJIEKYJIbI MEXKJIeTouHOU anare3uu [91]. C cepenunbl
80-x roJoB HAUYMHAETCS HUCTOPHS OINMCAHUS JaHHBIX MOJIEKYJ] M CBs3aHA OHa C
OTKPBITUEM OOJBIIIOr0 KoJW4YecTBa (EHOMEHOB TepeHoca WHGOPMAINN MEXITy

KJIETKaMu. B pe3yibTaTe AIUTENbHBIX MOMCKOB OBLIO BBISABIEHO Ooisiee 150 Moseky.
19



OHu TpencTaBlICHbl TPAKTUYECKH BO BCEX OpraHax M TKaHAX W 00ECMeYrBaIoOT
pa3IUYHBIC AaCTEeKThl MEXKKIECTOUYHOTO B3aMMOJCHCTBUA. Bce 3Tu kieTku Obun
oObeIMHEHBI B OOJBIIYI0 CEeMbIO MoJiekyn anaresun [35, 51]. Monekynamu
MEXKJIETOYHOHN air€3UH HA3bIBAIOT MPOTEHHBI KJICTOUYHON MeMOpaHbI, CTIOCOOCTBYIOIITHE
COOOIICHUIO KJIETOK MEXIy COOOW M MEXKIETOYHBIM MpocTpaHCTBOM. CorjacHo
JAHHBIM JIUTEPATYPhl, MOJIEKYJbl MEXKIETOYHOM aAre3uu JACHOHUPOBAHBI BHYTPHU
rpaHyJl U BBIACISIIOTCS HA MMOBEPXHOCTh KJIETKU MPU B3aUMOJCHCTBUM C aKTUBATOPOM, a
TaK)K€ CHHTE3UPYIOTCS JOMOJHUTENBHO U MEPEHOCATCS Ha MeMOpaHy MpH JCHCTBUU
MPOBOCHATUTEIBHBIX ar€HTOB.

ITo xapakTepy CTPYKTYpbl MOJEKYJbl MEXKJIECTOYHOM aire3uu MAeNsITCS Ha
WHTETPUHBI, CEJIEKTUHBI, aIF€3UBHBIC PEIICITOPHI CyNIepCeMENCTBA UMMYHOTJIO0YJIMHOB,
KarepuHbl, XOMUHIOBbIE pELENTOpPhl. B HamieM HcclaeIoBaHUM MBI U3Yy4yald y4dacTHe
CEJICKTUHOB (00ECIeUnBAIOT JICUKOIIMTAPHYIO aATe3UI0 K DHIOTEIUI0 COCYJIOB) H
CyIepceMencTBO UMMYHOTJIOOYITMHOB (00ECTIEUNBAIOT a/ITE3UI0 KIETOK MEXIAY COOO0U U
aKTHUBHO YYYBCTBYIOT B IPOIIECCAaX UMMYHHOTO OTBETA U PETCHEPATUBHBIX MPOIECCAX)
[35, 42, 70, 77, 98].

CemelicTBO UMMYHOIJIOOYJIMHOB MOPa3IEseTCs] Ha HECKOJIBKO TUIIOB. MOXKHO
BBIJICJIUTH MOJIEKYJIbI MEXXKJIETOUHOU aare3uu -1, 2, 3 Tuna, a Takke MOJICKYJIbl air€3un
cocynoB sHpoTenuss 1. Ha kierkax cOCyAMCTOTO 3HAOTENHS BBILICTIEPEUNCICHHbBIC
NPEJACTABUTEIM  HMMMYHOIJIOOYJIMHOB  SIBJIIFOTCA  CyOCTpatoM JJisl  HMHTETPUHOB.
Pazmuunas perynsanus sxkcnpeccun ICAM-1, ICAM-2 u ICAM-3 urpaer BaxHyO poJib
B ajare3un Jumdornnrtos [35, 42, 98].

PactBopuMas hopma Mostekysisl Mexkierounol aaresuu-1 (SICAM-1) wm CD4
— 3TO UHTErpalibHbIN MemOpanHbIit 6eok. CD4 Beigensiercs Ha pubpodiacrax, KieTkax
AIUTENUS U DHIOTENHS, TKaHEBbIX Makpodarax. CorjiacHO JaHHBIM, OMHCAHHBIM
Leewenberg J.F.M. (1992), ICAM-1 ¢ubpoOmacToB U SHAOTCIHAILHBIX KIECTOK
UHIyLUpYyeTcs MeauaropaMu Bocniasienusi, Takumu kak I1L-1, TNF-a u IFN-x.

B Hacrosiiiee Bpemsi aKTHBHO HM3YYalOTCS M3MEHEHHS COJICPKAHUS B KpPOBH
Pa3TUYHBIX CEJICKTUHOB MPH JuadbeTrndeckux Mukpoanruonatusx. Taxk, [llectakoBa M.B.

u coasT. (2002) onuceiBatoT Bbicokui ypoBeHb skcnpeccun ICAM-1 y nmanueHToB c
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BriepBbie BbIABICHHBIM CJl 1 Tuma W HAYaTbHBIMU TMPOSBICHUSMU TUA0CTUYECKON
pPETUHOMATHH, A TAKXKE y MAIlMEHTOB C NPOJauepaTUBHON CTaauel PETHHONATHU U
HAJINYMEM BBIPAXEHHOW HEOBACKYJSALIMM Ha Tya3HOM paHe [29, 124]. AHamoruynbie
JTaHHBIC OIMCBHIBAIOTCS B 3apyOeKHBIX HCTOYHMKaX: yBenudeHue ypoBHsS [CAM-1,
suporenuanbHoro VCAM-1 mpu amabetnueckoil peTMHONATHU CBUIETEIBCTBYIOT O
3HAYMMOCTH MOJIEKYJ aJr€3uu B MaTOreHe3e auadeTudyecKkux ocioxkHeHui [50, 51].
Taxxe oTmeuaror ocodyio ponb P-cenextuna u ICAM-1 B pa3Butum nnabeTHUyecKoil
Heliponatuu [70]. 3aMeTHa TPOTUBOPEUYUBOCTh JAHHBIX MPHU AHAIU3E JIUTEPATYPHI O
BIIMSIHUU YPOBHSl TIMKEMUU Ha KOHIEHTPALUIO CEJIEKTUHOB B CBHIBOpOTKE. Tak, mo
JAHHBIM OJHUX aBTOPOB, 3HAYEHHE TIMKUPOBAHHOTO TEeMOTJ00MHA, KaK IMOKa3aTels
YpOBHS TJIMKEMHUH, HE BIMSIO Ha MoKazaTenu ceyiekTuHoB [29, 125, 139]. Ilo manHBIM
IpyruX, BBISIBJICHA 4eTKas oOparHas cBsizb ypoBHs P-selectin, E-selectin u ICAM-1
MOCJIE KOPPEKTUPOBKH TIIMKEMUUYECKOro Koutpous [50, 51, 70, 178].

[Ipu uccnenoBanuu nruadeTHYECKON HEPPOMATUN TaKKE OOHAPYKEHA aKTUBAITUS
cemericTBa anre3nHoB ¢ akTuBHBIM cuHTe30M ICAM-1, VCAM-1, uaro 00ycioBI€HO
JNEUCTBUEM THUIIEPTIMKEMUU, OKCHIAHTHBIM CTPECCOM, a TAaKXE€ MEXaHUYECKUM
HaIPsHKEHUEM B YCIIOBUSAX BHYTPUKITYO0uK0oBOM runeprensuu [121, 126]. Ilpu nuzyuenun
KapIMOBACKYJISIPHOM MATOJIOTUHU Y OOJIbHBIX CaXapHbIM JUa0ETOM POJIb MOJIEKYJI aATre3uun
oTpejiesieHa He OJHOCThI0. Ho ObUTH OMmy0IMKOBaHBI UCCIIEIOBAHUS O TOM, UTO JTAHHBIH
MOKa3aTelb SIBIsETCS OMOMapKepOM HECTAOUIIBHOW aTepOCKIEPOTUUECKON OJsiiky [24,
191]. B wacTHOCTH, ONMCaHbI UCCIEAOBaHUs C MOBbIIeHUEM coaepxkanusa [CAM-1 y
nanueHToB ¢ CJ] 1 MaKpOCOCYAUCTHIMU OCTOKHEHUSMH TIPU CPABHEHHUH C MAIlUEHTAMHU
C caxapHbIM JuabeToM 0e3 yKa3aHHBIX OCIOXKHEHUU (MPU 3TOM U3 MUKPOCOCYIMCTBIX
OCIIO)KHEHHS TIPUCYTCTBOBaNa ToJbKO HevponaTus) [180]. [ToBeimenue yposus |ICAM-

1 u sVCAM-IBeisBasieTcs y OompHBIX CJ 2 THma Ha MOKIMHWYECKOW CTaJauH

MaKpoOaHTHONaThU. Takke OoOHapy)KeHa 4YeTKas KOPPeJsIus MEXKIy COJepKaHueM

MOJIEKYJI MEXKJIETOYHOM aJre3uu U TOJIIMHONW KOMIUIEKCa HHTUMa-Menua [186].
Kucunesa M.A. (2005) B cBoeM HCCIIEIOBaHUU KIMHUKO-IAArHOCTUYECKOTO

3HQYEHHUS]  MOJIEKYJ  MEXKKJIECTOYHOM  aAre3ud B pPACNO3HABAHWUU  CTagui

MUKpoaHruonatuii y mnanueHtoB ¢ CJI 1 Tuma BbiIBUIA MOpPOrpecCUpPOBaHUE
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nMabeTUYECKUX OCIIOKHEHUH: aHTMOPETUHONATUHM M HEHpONmaTHH TMpH TEYCHHUH
caxapHoro amabera 5 net u 6onee [52]. ABropom oOHapykeHO, uTO Y 12,8% OOIBHBIX
py TUHAMUYECKOM HAOJIOJEHUU MUKPOCOCYIUCTHIE OCIOXKHEHUS caxapHoro nuadera
BBISIBIISIFOTCS B IEPUOJ A0 S JIET OT Havasa 3a00J€BaHus, YTO MOATBEPKAAECTCS JAHHBIMU
3apyOeKHOM TUTEPATYPHI O Havase (GOPMUPOBAHUS MUKPOCOCYAUCTHIX OCIOKHEHUH MTPU
mutensHocTu CJ1 6omnee 5 ner. Kucunera M.A. (2005) oTMedaeT M MPOTHOCTUYECKYIO
3HaYUMOCTh ypoBHs SICAM-1 y 6ompabix CJI 1 Tuma. B cBoéM ucciaenoBannu aBTOp
OTPa)KaeT JJaHHbBIEC O TOM, YTO YBEJIMYECHHUE YPOBHS MOJIEKYJ MEKKICTOYHOMN aare3uu-1y
OOJIBHBIX CIOCOOCTBYET (DOPMUPOBAHUIO COCYJUCTHIX OCIOKHEHUH. BhICOKUI ypOBEHB
SICAM-1 coxpaHseTcs M B NpOLECCE NPOTPECCHUPOBAHUS MHUKPOAHTHOINIATUH, HO B
pe3yibTaTe HMCTOLICHUS pENapaTUBHBIX CBOMCTB 3HIOTENMS U €r0 CKIEPO3UPOBAHUS
JTAHHBIN MMOKa3aTelb CO BPEMEHEM CHIKAETCS. YKa3aHHBIE MPOILECCHl BBISBIEHBI MPU
UCCIICIOBAHUH JHA0CTUICCKOW PETHHOMATHH 3 CTa K U Herponatuu 3 ctaauu [52].
Taxum 00pa3zomM, JaHHbBIE U3YYEHHOM JUTEPATyphl TOBOPAT O TOM, UTO B OCHOBE
COCYIUCTBIX OCJIOKHEHHW MpPH caxapHOM aAualdere JeXUT AUCPYHKuus 3HpoTenus. U
IJIABHBIM €€ IYCKOBBIM MEXaHU3MOM SIBJIIETCSI TUIEPIIMKEMMs, MPUBOAAIIAS K
MOBBIIICHUIO TMPOHHUIIAEMOCTH COCYAUCTOM CTEHKH, YCKOPEHHIO CKIIEPO3UPOBAHUS
TKAHEH, aKTUBU3ALMM IIEPEKHUCHOIO0 OKHUCIEHUS JMIUAOB € LUTOTOKCUYECKUM
abdexrom. Takxke 3ameTHOE BIMSHUE OKa3bIBaeT HE(DEPMEHTATMBHOE TIMKUPOBAHUE
O0enkoB ¢ oOpa3oBaHMEM KOHEYHbIX NpoaykToB rimkupoBanus (KIII'), Hakomienue
KOTOPBIX B COCYJUCTON CTEHKE CHMKAET €€ 3JACTUYHOCTh U MPHUBOJIUT K YTOJILEHUIO
uHTUMa-meaua. B pesynprare B3ammogmencrBuss KIII' ¢ penenropamMm MOHOLWTOB U
Makpo(haroB 3amyckaeTrcsi TPOAYKIHUsS MPOBOCHAIUTENbHBIX LUTOKHHOB, KOTOPHIE, B
CBOIO O4Yepelb, AKTUBU3HPYIOT BbIPAOOTKY CEJIEKTHHOB. ABTOpBHI HCCJEI0BaHUM,
MOCBSLIEHHBIX AUCPYHKIMU DHAOTENMS, MOAYEPKHUBAIOT, YTO BO B3aUMOJECUCTBUU
(OpMEHHBIX 5SJIEMEHTOB KpPOBU C KIETKaMU OJHJIOTENUS YYacTBYIOT MOJIEKYJIbI
MEXKJIETOUHOW anre3un. PactBopumasi ¢dopma MOJIEKYJbl MEKKIECTOUYHON ajare3uu
(SICAM-1) — 370 UHTETPUPOBAHHBINM MEMOPAHHBIH OEIIOK, KOTOPBIN IKCIIPECCUPYETCSI, B

TOM YHMCJIC, Ha Ppa3JIMYHbIX THUIIAX SHAOTCIIMAJIIbHBIX KJICTOK.
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Taxke, MOBOJAS WTOTM BCEMY BBIIIECKA3aHHOMY, Ba)XHO OTMETHUTbH, 4YTO B
HACTOSILEE BPEMsI aKTMBHO M3Y4aeTCs U3MEHEHHUE COJEPIKAHMS B KPOBH CEIIEKTUHOB U
MOJIEKYJI MEXKKJIETOYHOW aiare3uy Ipu MUKpoaHrnonatusx. OIHAKO NMPAaKTUYECKU HE
WCCIIEIOBAHO BIMSIHAE TAKMX MapKepOB dHAOTeNHaIbHON aucyHKmm, kak SE-selectin,

sP-selectin, SICAM-1 Ha BO3HUKHOBEHHUE THAOCTHUYCCKON KapIHOMHOIIATHH.

1.3 PoJb oxkcuaa azora B (OPMHUPOBAHMH MATOJOTHM CEPALA

npu caxapuom auadere 1 Tuna

Oxcun azota (NO) sBrseTcss omHON M3 BaXHEWITMX CUTHAJIBHBIX MOJICKYJT B
OpraHM3Me YeJOBEKa, YYacTBYIOLIEH B MHOXKECTBE OMOJIOTMYECKMX IpolieccoB. B
HACTOSIIIee BPEMS OKCHUJ a30Ta CYUTAETCS] OAHUM U3 MOLIHBIX Ba30AuIaTaTtopoB. CHHTE3
€ro MPOMCXOAUT MO/ ACHCTBUEM CHHTA3bl OKCUAA a30Ta U3 aMUHOKHUCIIOTHI L-apruHuH.
Ha mnpomexyTouHoM »Tame JaHHOTO OWOXMMHYECKOTO KacKaja MPOUCXOIUT
oOpa3zoBanue L-uuTpynuHa mpu ydacTUM KO(pakTopa — HUKOTMHOBOM KHCIOTHI
(HAAOH/HAID+) u (b1aBUHOBBIX HYKJICOTUIOB (OPAJ/OMH),
tTeTparupoouontepuna, umoHoB Ca2+, kampmomynuHa. B peakmuum cuntesa NO
npuHuMaroT yvyactue 3 uzodopmel pepmenta NOS. JIBe uzodopmbl NO-cuHTa3bI:
nHeipanbHass NOS [ u supgotenuanshHas NOS III — mocTosHHO (QYHKIIMOHUPYIOT B
OpraHMW3MeE U AKTUBUPYIOTCS MPU YYaCTUH MOHOB KaJIbLIMS U KanbmoxyivHa [13, 32, 81,
101, 108, 107, 134, 156, 164].

Nunymupyemas NOS (NOS I1) cekpetupyercsi B OTBET Ha IEUCTBHUE PA3THUHbIX
TOKCHUHOB M ITPOBOCHAIUTEIBHBIX areHTOB U MUKpoOoB [13, 32, 81, 107, 134, 164].

B 310poBBIX YCNOBUSX DHIOTENHMA BBITOJHICT PSAJ BaXHBIX (GYHKUAN IS
NOJAJIEp)KaHUsl TOMEOocTa3a B opraHu3Me 4yenoBeka. OOHON W3 HUX sBISIeTCsl OajaHc
MeXAy BbIpaboTKoM Bazomunmatupyommx (NO, mnpocTonukianH, OpaJIuKUHWUH) U
Ba30KOHCTPUKTOPHBIX COEAVMHEHUU. Bazogunatauuss OpOUCXOAUT MpPU aKTHUBALUU
pactBopumoit ryaHwinatuukiaasbl NO B TJIaJIKOMBIIICUHBIX KIETKAX C YBEJIMUYCHHEM
koHUeHTpauu UI'M® u nl M®-3aBUCMMBIX NPOTEHMHKWHA3 U CHUKEHUEM YPOBHS

BHYTPHMKJIETOYHOTO Kanbius [13].
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Oxcupa a3oTa UMEET BBICOKYIO aKTUBHOCTb U TMEPENaeT CUTHAIbl Ha OOJbIINE
paccTosiHusl, HE3aBUCUMO OT MecCTa CHUHTe3a. PerymaropHas QyHKUMS OKcHIa a3oTa
KOHTPOJIUPYET  BBIPAOOTKY  MPOCTAlMKIWHA,  SHAOIUIa3MaTH4eckoro  ¢akrtopa
TUNEPNOISPU3ALNA M YMEHBIIAET MPOAYKIMIO Ba30KOHCTpUKTOPOB [134, 140, 142].
OpHuM W3 OMMCAHHBIX JIEUCTBUM OKcHa a3oTa siBisieTcs: ycuienue cunresa VEGF u
aHTHOreHe3, TOpMOXeHue Murparuu u npoiudepamuu [MK, 4to mnpensitcTByeT
runeptpodun cocynoB. [logaepkanne HOPMaTbHOM CTPYKTYPBI COCYAMCTON CTEHKU
npoucxoaut Onarogapst yuactuto NO 3a cueT CHIKEHMs anonTo3a KJIETOK IHAOTETHUS
[134, 139, 141]. Ilpm caxapHOM JuadeTe pa3BUTHE SHIOTCIUAIBHON TUCHYHKITUU
CBA3aHO C MHOXECTBOM (DaKTOPOB, B YACTHOCTHM TAaKUX KaK THUIEPIIIUKEMUS,
OKCHJIAaHTHBIA CTPECC, BHICOKMM YPOBEHb MPOBOCHAIUTEIBHBIX ITATOKUHOB [32, 57, 63,
100, 118, 131, 139, 141,165].

Y  OONIBHBIX CaxXapHbIM JUA0ETOM TJIIOKO30TOKCHYHOCTH MPUBOIUT K
YBEJIMUECHHUIO COJIEP KaHUSI COPOUTOJIA U CHIXKEHUIO KOHIICHTPAIlMK B YHAOTEIUATBHBIX
kierkax NADPH. Kak omnucano panee, AaHHbIM KO(akTOp ydacTByeT B pabote
HH/IOTENIMATIBHON CHHTa3bl OKCHJA a30Ta, M €ro JAe@UUUT BEAET K CHUXXEHUIO
xonneHtparuu NO [70, 82, 101, 134, 139, 141].

Takum oOpa3zom, U3MEHEHHE YPOBHS COAEpMaHHsS OKCHJa a30Ta SIBJSETCS He
TOJIBKO TPOSIBJICHUEM CaMOT0 CaxapHOTo auadeTa, HO U MPOrHOCTUYECKUM KpUTEpPHEM
IIPOTrPECCUPOBAHUS COCYIHUCTBIX OCIOKHEHUN JaHHOTO 3a00JIEBaHUS.

Emie onna otnuuuTenbHas yepra SHA0TENMATbHON JUCHYHKIUUA — ATO ASPUITUT
onogoctynHoctd NO, Hapsiy C MHOXECTBOM JPYIUX Ba30aKTUBHBIX (DaKTOPOB,
NPOAYLUPYEMBIX JHAOTEIUANBHBIMUA KJIeTKaMH. Tak, OajaHC MEXIy BBITYCKOM
Ba30KOHCTPUKTOPOB M Ba30JMJIATATOPOB SHIOTEIUAIbHBIMU KJIE€TKAMU TIOMOTaeT
NOAJIEP)KUBATh  CTPYKTYpPY KOpPOHAapHbIX cocyAoB. Bo Bpems nuabernyeckoin
KapMOMHOIIATUA  BO3HUKAET JUCOQJIAaHC MEXKIYy BBICBOOOXKICHUEM  JTaHHBIX
perynsTopHbix cyOcrtaniuii [177, 198]. Onucansl ciiydau TOBBINICHUS AKTUBHOCTH
Pa3IMYHBIX COCYJIOCY’KMBAIOIIUX CPEJCTB: YBEIUYEHHE BBIPAOOTKM SHIOTEIMHA

HAOJIIOMAeTCs B TUA0ETUIECKOM CEPJILIE, YTO MOXKET MPUBECTU K THIEPTPOPUU COCYIOB
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¥ TIOBBIIICHWIO (PuOpO3a MUOKApa, YTO SIBISIETCS TPSIMBIM MPU3HAKOM TMOPAKCHUS
CepJeYHON MbIIIBI ipu auadere [177, 198].

B psine uccnenoBanuii ObUIM OMKCAHBI ClTydand ¢ HOpMalibHbIM cojiepskanruemM NO
B opranusme O0oibHbIX CJI, HO mpu 3TOM BazoauiaTalus, ONOCPEIOBaHHAS OKCHIOM
a30Ta, HAPYIIIAeTCs B CBS3H C €ro MOBBIIICHHON MHaKTUBaIuei [139, 184, 198].

Takxke BCTpedaroTCsi UCCIIENOBAHUS C OMUCAHUEM MOBBIIICHHOTO COJCpPKAHUS
ypoBHsI okcuma azora mpu CJI, B wacTHOcTH, mpu auabeTHYecKod HePpomaTuu y
UCIIBITYEMBIX KpbIC ¢ Moy upoBanHbM C/] 2 Tura.

[Ipy naTtonoruu cepala W3MEHEHUE YPOBHS OKCHIA a30Ta, a TaKXKe €ro
CTAOMJIBHBIX META0O0JUTOB B OOJIBIIMHCTBE CIYy4aeB OCBEIIACTCS B JIUTEpPAType B BUJIC
CHUKEHHUSI €r0 COAECP/KAHUS B IIa3Me.

Takum 00pa3oM, B MHOTMX HCCJIEAOBAHUAX MOJYEPKUBAETCS, UTO OKCHJ a30Ta
NO sBrsercss OAHUM W3 MOIIHBIX Ba30JMJIATATOPOB, & W3MEHEHHUE €r0 COJCpKAHUS
MOKHO CUMTaTh HE TOJBKO MPOSBICHUEM CaxapHOro nuadeTa, HO U MPOTrHOCTUYECKUM
KPUTEPUEM TPOTPECCUPYIOLIUX COCYAUCTBIX OCIOXXHEHUU 3a0osieBanus. Jlepuuur
ouogoctynHoctd NO sBisieTCs OTIUYUTENILHON YePTON SHA0TENUATBLHON TUChHYHKIIMH
IIPY MUKPOCOCYAMCTHIX OcloKHEeHUIX. OgHako uccienoBanuii o coaepxkannu NO u ero
OMOJOCTYITHOCTH y OOJIbHBIX € JAMA0ETUYECKOM KapJAMOMHUONATHEH MPOBEIACHO

HCOOCTAaTO4YHO, YTO ABJIACTCA Ba’>KHBIM aACIICKTOM Halien paGOTBI.

1.4 /Inadernyeckass KApAMOBACKY/ISIPHASI ABTOHOMHAsI HEHPONATHUS

Huabetnueckass  Hewpormatus  ([AH)  sBiasercs  oaHMM W3 caMbIX
pacrpoCcTpaHEHHBIX OCIOKHEHUH caxapHoro quadera u Bctpeuaercs y 70-90% 60bHbIX
CHO [19]. Cormacuo knaccupukauuu, JH mnoapasnenstor Ha mnepudepuyeckyro
(mopakeHHUE CIHUHHOMO3TOBBIX HEPBOB) M aBTOHOMHYIO (TOpa)KEHUE BEreTATHBHOM
HEPBHOW CUCTEMBI). AJITOPUTMBI OKa3aHUsI MEAUITMHCKON TOMOIIH OOJBHBIM CaXapHbIM
nuabeToM TOBOPAT O TOM, 4TO pacmnpocTpaneHHocTh KAH coctaBmser 25% cpenu
6ompubIX C/] [3, 4]. Ho 10 JaHHBIM pa3IuYHBIX JIMTEPATYPHBIX UCTOUYHUKOB JTHAIIa30H
pacnopocTpaHEHHOCTH Bapbupyetrcs oT 1% 10 90%, 4To CBSI3aHO ¢ OTCYTCTBHEM UYETKUX

KpuTepueB nuarHoctuku [9, 14, 15, 17, 19, 66]. K dakropam pucka pa3BUTHS
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TUAa0ETUYECKOW  KapIUOBACKYJISIPHOW  HEUpPONMATHH  OTHOCSTCS  THICPTIIMKEMUS,
JTUCTaNbHAsl JauabeTnueckas HedponaTus, AuadeTudeckass PETHUHOMATHS, BO3pacT
MalyueHTa, KypeHue, JuTenbHocTh C/I.

Kak  wu3BecTHO, WHHEpBauus cepAla MPOMCXOAMT  Nervusvagus wu
CUMIIATUYECKUMU BOJOKHAMHU M3 TOPAKOIIOMOAIBHBIX IIEHTPOB, a Takxke Ooree
BBICOKOPACITIOJIOKCHHBIMA BereTaTUBHbIMKH IIeHTpamu. [lo manueiM Ewing D.J. wu
coaBTopoB (1985), BererocomaTuueckass M BEreTOMOTOpPHAsl (DYHKLHS BBIIOIHIETCS
LEHTPOM, PACIOJIO)KEHHBIM B IPOMEXKYTOYHOM MO3T€, a TUIOTAIAMYC BBIIIOJIHSET
O€3yCJIOBHYI0O M YCJIOBHO-PE(IEKTOPHYIO pEryJsilHi0 MeTaboiu3Ma, AbIXaHUS,
KpoBooOpaieHus: u Ap. GpyHkiui. CuMmnaro-ajpeHanoBasi CucTeMa cepia BKIIOYaeT B
ce0sd TaKk JK€ XpOMaTO(pUHHBIE KIETKH, KOTOpbIE YYAacTBYIOT B CHMIIATUYECKOU
perymsiiun [49].

AHaTOMHUYECKU BEreTaTHBHAs WHHEPBAIUs cepAlla pa3HOOOpa3Ha: BEHTPUKYIIbI
VWHHEPBUPYIOTCS 32 CUET CUMIIATHKH, a MPEACEPAUs U CHHYCOBBIM y3€l — 3a CUeT KaK
CUMIIaTUYECKUX BOJIOKOH, TaK U MapacuMiaTuyeckux. KpoBeHOCHbIE coCy bl B OObIIEH
CTENIEHU WHHEPBHUPYIOTCA CUMIIATUYECKUM OT/AEJIOM HEPBHOW CUCTEMBI. B cocTosiHuM
MOKOSl MpEBAMPYET TOHYC NapacUMIaTH4YecKol HepBHOW cucteMbl. CoriacHo
JUTEPATYPHBIM JaHHBIM, nipu GopmupoBannu JJAH mopaxaroTcss Kak CUMITATUYECKUE,
TaK M NapacUMIaTUYECKUE BOJOKHA, HO MAaTOJOTMYECKHH IMPOLECC HAYMHAETCS C
BOBJICUCHHUS [TApACUMIATHIECKUX U CHUKEeHUS akTUBHOCTHU Baryca [50]. Takum oOpazom,
JNAH y 6onbubix C/] siBisieTcsl ©3MEHEHHEM BEreTaTUBHOI'O PAaBHOBECHS C YBEIIMUEHUEM
AKTUBHOCTH CHUMIATHYECKOM HEPBHON CHUCTEMbI, YTO NPHUBOJUT K BBIPAXKEHHBIM
MophodyHKITMOHATBHBIM U3MEHEHMIM cepana [ 14, 15, 54, 114, 206-208].

[Tatorene3 pasButus KJAH cnoxsslii u MHOrodaktopueii. B ero
(GbOopMHpPOBaHUU KIIOYEBYIO POJIb UIPAET XpOHUYECKas rumeprivkemus. JlokazaHo 3To
OBUTO B MpOIIECCe MPOCIEKTUBHOrO MHoromeHtpoBoro uccieaoanuss DCCT («The
diabetes Control and Complication Trial»). B ycioBusix runepriMkeMun 3amycKaeTcs
KOMILJIEKC OMOXMMHUYECKUX HAPYIICHHWM: aKTUBAILMs MOJUOJIOBOTO MyTH METaboIu3Ma
IJIIOKO3bI, HapyllleHne oOMeHa MHOHUO3UTOJNa, He(epMEHTATHUBHOE TIJIUKUPOBAHUE

6CJ'IKOB, OKCI/I,Z[aHTH]':Jﬁ CTPECC, CHMIKCHUC aKTUBHOCTH ITPOTCHHKHWHA3BI C. Kak HU3BECTHO,
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HEpPBHAsl TKaHb OTHOCHUTCS K «WHCYJWHHHE3aBUCHUMbBIM» TKaHSIM, U TOCTYILJICHUE
TJIFOKO3bI TPOMCXOAUT C TOMOIIbIO MAacCUBHOW AuPQy3un. Y OOJBHBIX CaXapHBIM
nuabeToM oOpazoBaHue copOuTONa Bo3pacTaet B 7-10 pa3. MeMOpaHa HEpBHBIX KIIETOK
MPAKTUYECKA HEMPOHUIaeMa JJisi CcOpOuTONa W (PPYKTO3BI, YTO W TPUBOJUT K
HAKOIUJICHUIO ATUX IMPOAYKTOB B KJeTKaX. M30bITOK TUApOUIBHBIX COEIMHEHUN
NPUBOJUT K OTEKy, AucOanancy B meTabonuszme (ochOHO3UTHAA U TMOBPEXKICHUIO
KOJH3UMOB, YTO OKa3bIBAET PEUIAOLIYIO POJIb B PA3BUTHUU HEUPOIIATUU.

Jpyrum BakHbIM (DaKTOpOM B pa3BUTUU HEUpPOMATHH SIBISETCS HapylICHUE
oOMeHa MuHOMHO3MUTONA. JlepuuuT naHHOTO BelIeCTBA MNPUBOAUT K HAPYIICHUIO
aktuBHOCTH MeMOpanHoi Na/K-AT®a3pl, oTBewaromeld 3a 3HEProoOMEH HEpBa,
OCJIa0JICHUIO aKCOHAJILHOTO TpaHCIopTa. B KoHEUHOM uTore AeUIUT MHUOUHO3ZUTONA
IIPUBOJUT K 3aMEJIJICHUIO IPOBEACHUS HEPBHOTO UMITYJIbCA [0 HEPBHOMY BOJIOKHY.

BplIendoT JOKIMHUYECKYHO CTaJdi0, a TakkKe CTaAui0 KIMHUYECKHUX
posIBJICHUM KapauoBackyisipHot popmel JIAH. Jlaxke mepBasi U3 yka3aHHBIX CTaaui
YXYJLIAET IMIPOTHO3 )KU3HH, YBEJINUNBAs PUCK BHE3ATHOU cMepTH [15,54].

[To nanueiM Vinic A.l. u coaBTopoB (2007), kapauoBacKyJ/IsIpHas TuadeTHIeCKast
aBTOHOMHAs HEMponaTHs MOBBIIIAET pUCK 0011el cMepTHOCTH Ha 30%, €ciu CpaBHUBATh
¢ nanuentamu ¢ CJ] 0e3 JaHHOTO OCJIOXHEHUS. YPOBEHb S5-JETHEW BBHKMBAEMOCTH Y
JTAHHOM TPYIIBI OOJIBHBIX cOCTaBisieT okojio 48,8%. CMepTHOCTh 3a NECSITHICTHUN
OTPE30K TPHU JOKJIMHUYECKOW CTaUH PA3BUTHUSI aBTOHOMHOW HEMPOMATUU JOCTUTAET OT
9 10 11%[207, 208, 209]. B npocnektuBHOM HccaeaoBanun EURODIAB, BxitoyuBiiemM
okouio 3 Teic. manueHToB ¢ C/] 1tuna, nokasano BiusHue Hannuuss KIAH Ha ypoBeHb
CMEPTHOCTH.

KapnuoBackymnsipnass  ¢opma  aBTOHOMHOM  HEHpomatuu  HUMEET  Psif
crenuPpUIecKrX KIMHUYECKUX MPOSBICHUM:

1. Taxukapaus B mokoe 6oisiee 100 y./MuH.

2. CUHAPOM OPTOCTATUYECKON TaXUKapIUH.

3. CUHAPOM OPTOCTATUYECKOUN TMITOTEH3UU.
4. be30OoiieBast UIIEMHsI MHOKap/a.
5

CHMXeHUEe YPOBHS MEPEHOCUMBIX (PU3NYECKUX HATrPy30K.
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6. IloBbIIEHHBIN PUCK OMEPALIMOHHBIX OCIOXKHEHHIM.

7. BpIcokas CMEPTHOCTbh ALIUEHTOB.

[lockonpky MOAOOHBIE KIMHUYECKHE NPOSBICHUS HeCHeUU(UYHBI, TO
pacno3naBanne KJ[AH 3aTpyaHsiercs u IpUBOJMUT K OIIMOKaM B MOCTAHOBKE JUArHO3a.

B cB3u ¢ nmopaxeHneM Oi1y>K1aolero HepBa B Hauajie 3a00J1€BaHMs CBSI3bIBAIOT
pa3BUTHE TaXUKapJUH, HO IO MEPE MPOrPECCUPOBAHUS OOJIE3HN CHUKAETCS aKTUBHOCTh
CUMIIATUYECKOTO OTIEJNA, YTO MPUBOJUT K UCUE3HOBEHHIO Taxukapauu nokos, Ho YCC
BCE PaBHO OCTaeTcs MOBBIMEHHBIM [121]. CUMOTOM OpPTOCTATUYECKOW THIOTEH3UU
(camxenue AJ[ Oomee yem Ha 20-30 MM.PT.CT. IpU MEPEMEHE MOJIOKEHUS Tela U3
TOPU30HTAIBHOTO B BEPTUKAJIBHOE ) CHIXKAET KAYECTBO KU3HU MAILIUEHTOB U MIPOSIBISETCS
rOJIOBOKPY’KEHUEM, CIa00CThIO, 3PUTEIbHBIMU HAPYLIEHUSIMH, LUIYMOM B yIlax U
pa3BuTHEM O0OMOpoka. CHHKONAIbHBIE COCTOSHUS NPU ABTOHOMHOW HEWponaTUu
OTIMYAIOTCA OT APYrMX OOMOpPOKOB HAJMYMEM aHTHIPO3a U OTCYTCTBHEM BarajbHOU
peakuMu 3aMelJIeHus puTMa cepaua. MHTepBan oT mepexona W3 TOPU30HTAIBHOTO
MOJIOKEHUSI 10 Pa3BUTHUA OOMOPOKA MOYKET COKPATUTHCS OT | MHUH A0 HECKOJIBKUX
cexkyHll. IHora oprocrarnyeckasi TMIOTEH3HsI POSBISETCS TOJIOBHOM OOJIBIO YTPOM U
CHWKeHueM TpyaocnocoOHoctu [121]. Takke BbACHAIOT JIAOMIBHOE TEUYEHUE
apTepUaIbHOM TUIEPTEH3UM, KOTOPOE MpOSBISETCS pe3KuMU Kkojebanusmu AJ[ B
TEYEHUE CYTOK M CHIDKCHHEM KoddduineHta cpeaHux 3HaueHuil AJl eHb/HOYb.
OTCcyTCTBHE CHUKEHUS B HOUHOE BPEMSI ABJISIETCS KIIMHUYECKH 3HAUUMbIM HapYyIIEHUEM.

besbonenas umemus u 6€30051eBO MHPAPKT MHOKapaa PerucTpupyercs B 45-
65% KJIAH no cpaBaenuto ¢ 4% naunentoB ¢ CJ] 6e3 aBToHOMHO# Heliponiathu. OgHUM
u3 BaxHbix HapymeHudl npu KJIAH wmoxHO cumrare ynnuHenue wuHTepBana QT.
Ynnuaenue unatepBaia QT B 2-3 pasa yvamie BcTpeuaercs y nanueHtoB ¢ KJIAH, uro
MO>KET MPEAPACTIONOKUT K PA3BUTHIO (DATATBHBIX KETYJOUYKOBBIX apUTMHUI [78].

Cymmupysi BCe BBIIIECKAa3aHHOE, MOXXHO OOpaTUTh BHUMAaHHE, 4YTO MHOTHE
aBTOPBI UCCIIEIOBAHUN TOBOPAT O TOM, YTO IMa0eTHUECKas HelponaTus SBISETCS OTHUM
U3 CaMbIX pacIpOCTPAHEHHBIX OCIOKHEHMM caxapHoro nuabera. Jlmaberuueckas
KapJAMOBACKYJIsIpHAs HEWpOIaTUsl y JUI[ caXxapHbIM JUAa0ETOM SBJSETCS MPU3HAKOM

Hapymi€eHUA BCTCTATHBHOI'O PABHOBCCHA C YBCIIMYCHHUCEM AKTHUBHOCTH CUMITaTUYCCKOU
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HEPBHOU CUCTEMBI, U, KaK CIEACTBUE, IPUUYNHON HAPYIIEHUS CEPACYHOMN AEATEIbHOCTH.
Jannoe ocnoxHeHue TpedyeT Oosiee MPUCTAIBHOTO BHUMAHUA U U3YYCHHS, TaK KaK HE

1o koH1a n3ydeH Bkiaja KJIAH B passutuu kapaunomuonatuu y 6oasHbIX C/I.

1.5 TI'enernueckue npeauKTOPbI (POPMUPOBAHUS

AuadeTHYecKoil KapaAuOMHUONIATHH

Kak u3BecTHO, KOMIUIEKC TMCTOCOBMECTUMOCTH WIPAaeT OCHOBHYIO pPOJIb B
npoiiecce UMMYHHOTO oTBeTa. Bero cuctemy HLA MokHO pa3nenuTs Ha 3 kinacca. ['eHbl
HLA cucremsl pacnionaraioTcsi B 6 XpoMocoMe Ha KOPOTKOM €€ Iieue, U CoCTosIT u3 220
reHoB [200]. I'ensl, kopupyromue noaumopdusie npoaykrsl HLA 1 u Il kmaccos,
pacnosiaratorca B 3' m 5' ydacTkax KOMILJIEKCA COOTBETCTBEHHO. BBuay dusmyecku
OJIM3KOrO0  PpacHoOJIOKEHUSI TPOUCXOIUT 0Opa3oBaHUE YCTONMYMBBIX TaIlJIOTUIIOB,
nanbonee usBectHeiMM sBisiiorcs HLA-AL, DR1, DR3, DRB1 [97]. HLA Il xnacca
OTBEYAECT 3a MPE3CHTALMI0 AaHTUIE€HOB B MEXKKIETOYHOM IpocTpaHcTBe- CD4+ T-
mumporuram [148]. 'en HLA-DRB1 oTBedaeT 3a cTpocHHME TJIABHOTO KOMILICKCA
rucrocoBMectumoct (MHC) II knacca, a uMeHHO ero Oeta-1lenu, KOTopas BXOAUT B
AHTUTECH-CBS3bIBAIOIINI TeTepoiuMep. B pa3muuHbIX UCCIEI0BAHUSX OMMCAHO, YTO T€HBI
HLA-DRBI1 moryt BausaTh Ha puck pa3zutus C/[ 1-ro tuma. Tak, BBISIBIEH BBICOKHIA
puck y Hocurteieir HLA-DRB1*03 (DR3) u HLA-DRB1*04(DR4) ¢ passutuem CJI 2
tuna [200]. Onwucana accormanus ramioruna HLA-DRB1*03, B wactnoctn HLA-
DRB1*03:01 u HLA-DRB1*03:2, y adbpoamepukanues ¢ pazsutuem CJI 1 tuma [200].
Cpenu EBponeoniHON packl TakKe BbIsIBIICH pUCK B pazsutuu CJI 1 Tuna y HocuTenei
accormanu DRB1 * 03:01 (koadduruent-cootnomenue [OR] 2,09, P = 2,71 * 10220)
u DRB1 * 04:01 (3,64, P = 3,19 * 10264). B xauecTBe 3amuTHbIX BbIsiBIeHBI DRBI1 *
15:01 w DRB1 * 11:02 u * 11:03 ¢cDRBI1 * 13:01 ramnorumnsl [200]. Exunudansie
UCCIICIOBAHMSI TOPAXEHUS CEPACUYHO-COCYIUCTON CHUCTeMBbI BBIABHIM, uTo mpu CJI1
rarwtotun (DR1/10) -DQB1 * 05: 01 u (DR1 / 10) -DQB1 * 05: 01 / DRB1 * 04: 01-
DOB1 * 03: 02 HLA accomuupyrTcsi C BBICOKAM PHCKOM pPa3BUTHS CEPJCUHO-

cocynucThix 3aboneBanuii u cMmeptHocTd [200]. Takke BBISIBIIEHA CBSA3b MEXKIY

ramtoruniom HLA-DRB1*0101-DQA1*01-DQB1*05 u amnenem HLA-DRB1*0101 u
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oCcTphIM MHGAPKTOM MHUOKapAa (BHE 3aBHCHUMOCTH OT APYTHX (PAaKTOpOB CepaedHO-
cocynuctoro pucka) [97, 200].

HexoTtopbie wuccinenoBanusi onuchiBatoT B3auMmocBszb  HLA-DRB1 ¢
MOpaKeHWEM HEPBHOM CHUCTEMBI. B 4aCTHOCTH, y MAIIMEHTOB C PaCCESTHHBIM CKJIEPO30M
npejanonaraeTcs HocuteabcTBo reHotunma HLA-DRB1*  15:01 [189]. Opnnako,
HemocTaTouHo MHGopManuu 06 accoruanuu Hocuteneir HLA-DRB1 ¢ nopaxkenuem
KapIUOBACKYJSIPHONW CHCTEMBI, YTO MOTJIO OBI TIO3BOJIUTH PACIIMPHUTH MPEACTABICHHUE O
NaTOreHe3€ U F'eHETUYECKUX MPEIUKTOpaxX JaHHON MaTOJOTUH.

N3ydeHune reHeTHUeCcKoN NpeapacnoaokeHHOCTH K pa3sutuio CJ[ 1 tuma u ero
OCITIO)KHCHHMM OCTaeTCS aKTyaJlbHBIM B HacTosmiee Bpems. [Ipm meraapHOM M3ydeHUH
T€HOMHBIX (DAKTOPOB CTAHOBSITCS BO3MOXHBIMH PaHHSIS JUATHOCTUKA U MPO(UIAKTHKA
pa3BUTHS OclIOKHEeHu# [25, 68, 79, 109, 111, 118, 135, 148, 197, 198, 210].

Kak wmomHblii BazoaunaTaTop, HUpKyIupyoommii okcuj azora (NO) urpaer
pelaronyo pojib B PEryJsiuy dHI0TEIUATBbHON (QYHKIINHM, KOHTPOJE apTepUaTIbHOTO
JABJICHUS W CEPJCYHO-COCYIUCTOM TOMEOCTa3e, B TOM YHCJIEC Yy OONBHBIX CaxapHBIM
nuabderom [4, 15, 32, 53]. Kak usBectHo, cuaTe3 NO ocyliecTBisieTcss ceMelCTBOM
utoxpoMm P-450-momgo6uHbix TemonpoTenHoB — NO-cuntaz (NOS). [Jlannas rpynma
dbepmenToB BriepBbie onucana B 1989 r. Beigenstor 3 gopmer NOS: HelipoHanbHYIO
(NNOS), unayuoensuayto (INOS) u sunorenuansuyto (eNOS) [189]. DunorenuanbpHas
cuHTa3a okcuaa azora (eNOS) npencrasiger co0oil pepMEeHT, KOTOPBIM CUHTE3UPYET
NO KOHCTUTYTHUBHO, KaTaJIM3upysd TNpeBpallleHue L-apruHUHA B L-IUTPYJUIHH,
ITOCKOJIBKY TOCTYITHOCTB d3HAOTENHAIBHOTO NO B 3HAUMTEIBHON CTENEHN PETYIINPYETCS
ero cuHTe30M ¢ momoinsio eNOS, koTopast kogupyercs reHom NOS3 Ha 7-1 xpoMocome.
[3]. 'er NOS3 pacnonoxen Ha 7 xpomocome B obmactu (436.1 (7936) u cocrout us3 26
AK30HOB, KOoTOphle KoaupyroT MPHK u3 4052 HykneoTuaoB u 25 MHTPOHOB pa3zMeEpPOM
21kgb [149].

I'en okcuma cuHTa3bl 3 OTHOCUTCS K OAHOHYKJICOTHIHBIM MOJUMOphU3MAM U
uMeeT OOJIBIIIOE KOJUYECTBO MOJMMOPGHBIX Y4acTKOB. B nmutepartype omucano Oosee
100 monumop(dHBIX MapKepOB pa3IMUHbIX 3a0osieBaHui. boibioi HaydHBIA MHTEpEC

OBIJI CBSI3aH C HN3Yy4YCHHUCM HCCKOJIbKHUX HOJ'II/IMOp(l)HBIX YYaCTKOB JaHHOTO I'CHA. Nwmerotcs
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nauable 0 ecNOS4a\db, cocrosmem u3 4 (amtens 4a) wiu 5 (aJieb 4b) TOBTOPSIFOIIHXCS
SIMHUIL JUTMHOM 27 I.H. ¥ oHOHYKJIIeaTHaHOM noiaumopdusme (G\T) B nonoxenuun 894
B 9K30HE 7, KOTOPOMY COOTBETCTBYET aMUHOKHCIIOTHBIM MOTUMOP(PU3M B MOJIOKECHUU
298(Glu298Asp) [112]. B HeGonpimoM KoaudecTBE pabOT €CTh JaHHBIE O BIMSHUU Ha
ouogoctynHocte NO mnpu MyTanuu TUMUHA Ha I[MTO3MH B mo3uIMU 786 B 5-
dmankupyromiet odmactu mpomoropa reHa NOS3 (rs 207044). Ilpu 3ameHe
AMUHOKHUCJIOTHOTO OCHOBaHMS THUMHH Ha IIMTO3MH aKTUBHOCTh TI'€HA CHIXKAETCH.
AKTHUBaIIMS YKCIIPECCUU F'€HA C YBEJIMYEHUEM CUHTE3a OKCH/Ia a30Ta B (PU3MOJIOTHYECKHUX
YCIIOBHUSIX TIPOWCXOAWT TPU THUMNOKCUHU, (U3MUECKUX HArpy3Kax, a TakKkKe CTpecce.
Oo6napyxeHo, uro nonumopdusm T(-786)C reHa sHIOTETUATBLHOM CHUHTa3bl a30Ta
B3aMMOCBSI3aH C MOpPaXEHUEM KOPOHApHBIX apTepuid. Y Hocutenel noaumopduzma CC
PHICK paHHETO Pa3BUTHs KOPOHAPHOTO arepockieposa Boimie [13]. Taxke y HocuTenei
anenu C oOHapy» eH BBICOKHUI PUCK Pa3BUTHUS MH(PAPKTAa MUOKAp/Ia U KapIMOPEHATILHOTO
cunapoma [ 13].

CornacHo  JUTEpaTypHbBIM  JAHHBIM, TE€HETHYECKUM  PHUCK  Pa3BUTHUSA
TMA0ETUYECKUX OCJIOKHEHUIM HeojHo3HadeH. OmnucaHbl HCCIIECIOBAHUS TOBBIIICHUS
pucka nuadetudyeckoil HepponaTuu y OONBHBIX CaxapHbIM MadeToM | Thna y Hocurenen
romo3urotHoro renotuna CC ¢ momumopdusiM BapuantoM T(786)C rena NOS3 mo
cpaBHeHUIO ¢ HocuTensiMu reHotunoB TC um TT. OaHako B3aUMOCBSI3M HE HAMIEHO
mexay passutreM JITH y manmentoB CJI 1 tuma ¢ myranuei T(786)C rena NOS3 [13].
Psin aBTOpOB OmnuMcHIBarOT, 4TO HOcUTENH nmojauMopdusma 786C/T eBporeon1HOM pack ¢
CJ 1 uMeroT mpeApacnoyioKEHHOCTh K Pa3BUTHIO NUA0eTHUEeCKON peTuHomnatuu [13,

134]. Tlpu aHanm3e reHeTUYECKON MPEIPACIIOIOKEHHOCTH K PA3BUTHIO TUA0ETUUECKOM

Hevponatuun y namuentoB CJI 1 u 2 Ttuna, BeisiBiieHa acconuanus Toiabko y CJI 2 tuna ¢
amnenei C.

Hmerorcss vccnenoBaHusl B3aUMOCBSI3U MONUMOpP(HU3Ma I'eHa HI0TETHATbHON
CUHTAa3bl 230Ta U Pa3IMYHBIX MUKPOCOCYIUCTHIX ociokHenuid CJ 2 Tuna. Tak BbIsSIBIECHO,
yto aymenb C 786 T>C peructpupoBanach 4aiie y O0JIbHBIX ¢ HepponaTuei y marueHToB
¢ C/I 2 Tuna u ObLIa acCOLIMMPOBAaHA C PUCKOM pa3BUTHs Hedponatun y 0onbHBIX CJ] 2

tuna [198]. B To ke Bpems apyruMu aBTOpamMH He 3amedeHa CBsi3b Mexay 894G>T,
31



786T>C, 27-bp-VNTR nomumopduzmom eNOS y 60apHBIX CJ] 2 THmma [21]. Pe3ynbrats
MeTaaHaiu3a, MPOBEIEHHOrO Tpymnmod apyrux wuccienoBareneid (I'onkonr, 2011),
BKumrovasiiero 3893 mauuenrta ¢ JIH u 3161 nmanuenTa konTponsHoi rpymisl (¢ CJI, 6e3
HedpomaTu) Takke Mmokaszanu, uro noiaumopdusm reHa eNOS, a umenno G894T u
T786C, Oosbllie 3HAYUM JIJIs1 A3MATCKOM MOMYJISAIMU, YEM JIJISl JIUI €BPONCOUTHON PaChI
[12]. ITo naHHBIM HEKOTOPBIX paboT BbIsABIEHO, yTOo Hanmuue C amnenu T786C moxer
OBITh 3alIUTHBIM (PAKTOPOM OT mMpoiudepaTUBHON MUAOETUYECKON PETUHOMATHU Y
oonbubIx CJI 2 Tuma. [13, 150]. ITo nanHBIM MeTaaHanu3a, onyoaukoBanHoro B 2012 r.,
KOTOPBIN BKItOUan 21 KIMHUYECKOE UCCIeI0BaHuE, BBISIBIICHO, uTO Hanuuue C amienu
T-786C moxeT ObITh 3alUTHBIM (PAKTOpPOM OT NpoJUpEepaTUBHOM IHAOETUYECKON
perunonaruu [12].

VYuuThiBas NpUBEACHHBIE JaHHBIC, BbI3BIBAET OOJBUION HHTEPEC HU3YUYECHHE
BO3MOXKHOTO y4yacTusi ToJuMopdu3Ma TIeHa DJHAOTEIHAIbHOM CHHTa3bl a30Ta
NOS3(C786T) mpu ¢dopMHUpOBaHHH MMOPAKECHUS MHOKapja Yy OOJbHBIX CaxapHbIM
nuaderoM 1 THma.

N3BecTHO, YTO B MUTOXOHIPHUSIX TPOUCXOIUT CUHTE3 95% KiIeTOoUHOM sHEpruu (B
BUJIE MOJIEKYJ aneHo3uHTpUdochopHoil kuciotel win AT®), noanepxuBaronieil Bce
YKU3HEHHO BaKHBIE MPOIECCH B opranu3mMe. Korjga MUToXoHpun He paboTaroT, B KJIETKE
BbIpa0aThIBA€TCA BCE MEHBIIIE M MEHBIIE HPHEPTUU, YTO MPHUBOJIUT K HAPYIICHUIO €€
¢byHKUMHA. BBISBIEHO MHOXECTBO 3a00JI€EBaHMI, CBS3aHHBIX C MYTaUUSIMH WIH
HapymieHueM perukanuu  mutoxoHapuaiabHot JIHK. Ilpu stom Oombie Bcero
CTPaJal0T KJIETKHU TOJIOBHOIO MO3ra, CKEJIETHOM MYCKyJIaTyphl, Cep/lia, IeYeHH, MOYEK,
SHJOKPUHHOM U JbIXaTeNbHOM cucTteM. Oco0O0ro BHUMAHMS 3aCIyKUBACT H3y4YCHUE
mutoxouapuansaoit JIHK (MtIHK). IIpomecc pemnmukamuu u pemapanuu mt/HK
OCYILECTBIISIETCS € MOMOIIBIO MUTOXOHApHUanbHOU JJHK monumepassl, koTopas cocTouT
u3 AByX cyobenunull. Karanutuueckas yacts koaupyercs renom POLG1 Ha xpomocome
15025, a nonosauTenbHas koaupyetcs reiom POLG2 na xpomocome 17023-24 [68].

[Ipu uzyuyenun nannbix o noaumopdusme T(—365)C rena POLG1 oGHapyxkeHbI
npotuBopeunBbie JaHHbIe. Tak Ashley N., O’Rourke A., Smith C. (2008) B cBoeit paboTe

OMKCHIBAIOT MHOTOO0pa3HOE MOpaXEHHE pPa3JIMYHBIX OpPraHOB M CUCTEM: HEPBHOM,
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CKEJIETHBIX MBIIII, redeHu npu aedexrax rena POLG1 [128, 133]. Myrauus naHHOTrO
reHa MOXXET BBI3bIBaTh pa3NUYHbIE KIMHUYECKHWe Bapuanthl cumntomMoB (POLG-
CHHJIPOMBI), KOTOPBIE Yallle HacJIeAYIOTCS ayTOCOMHO-perieccuBHO [143].

Cornacno ganneiM Cnmnunoit E.B. (2008), y 0osibHBIX caxapHbIM 1uaderom 1
THUIIa PUCK PAa3BUTHUA 1UA0ETUUYECKON MOJMHEMpONaTHH BhIlle y Hocutenel amienu C, a
aiens T npu CJl HOCUT MPOTEKTUBHBINA XapakTep. ABTOP OOBSICHSIET ATO HApyIICHUEM
permmkanuu MatpukcHon JIHK. J[anHble HapymieHHsT MOKHO CBSI3aTh C Pa3BUTHUEM
OKCHJATHBHOTO cTpecca Ha (hoHe runepriavukemMun y 6oabHbIX CJ1 1 Trma [113].

B Oonee mo3gHmx paboTax wucciemoBaTeNssMU ObUIO BbIsABIEHO Oosiee 250
3apOJIBIIIEBEIX W coMaTudeckux Mytammid B POLG-1 [22, 143]. U3BecTHO, YTO
nosimMopdHbie MyTauu amiensbHoi yactotel SNP B 3aponpimeBoit iuanu B POLG-1
camkator coaepxkanne MTJHK, cuctembl okuciautenbHOro QocpopuiampoBaHus
(OXPHOS), renepupyroliieii O0IBIIYIO YaCTh KIECTOYHOTO afeHo3uHTpuochara (ATD)
B KieTke. Takxe BbIsiBlieHO BiaussHuEe MyTaruii POLG-1 Ha BOBHUKHOBEHUE HECKOJIBKHUX
MUTOXOHJIPHAIIbHBIX 3a0oseBanuii. [113, 128, 143, 204]. B wacTHOCTH, 00 3TOM FOBOPST
Tang S., Wanq J., Lee N.C. (2011). ABTOpBI MpOBEIN HCCIEIOBAHUE MyTalluii B TeHE
POLGI1, kogupytomeM KaTaIuTHIeCKyto cyobenuaniry 6enka JJHK-momumepasbr ramma
(Pol-y), B pe3ynbraTte KOTOPOro OBLIO OOHAPYKEHO, YTO JAHHBIC MYyTAIlUU SIBIISIOTCS
HanOoJIee YaCThIMU MTPUUYUHAMH MUTOXOHIPHATBHBIX 00JIE3HEN KaK Y B3POCIbBIX, TaK U Y
HaIMCHTOB JCTCKOro Bo3pacTta [68].

Takum 00pa3oM, BIUSHUE TEHHBIX MOIUMOP(OU3MOB Ha BO3HUKHOBEHHUE
NOPaKEHUI ceplla y OOJNbHBIX CaxapHbIM JuadeToM | THma W3y4yeHO HEeIOCTAaTOYHO U
MPEJICTABISET CEPhE3HBIA HAYYHBIN U KIMHUYECKUU UHTEepec. [Ipu 3TOM ecTh JaHHbIE O
ToM, 4to HocuTenu renotuna CC nmomumopdusma T(-786)C rena NOS3 moaBepkeHbI
paHHUM TPOSBICHUAM 3a00J€BaHUMN KOPOHApHBIX aptepuid. Takxke uUMeEOTCs
UCCIIEIOBaHMs B3aMMOCBSI3U MOJUMOp(H3Ma IreHa 3HIOTETUAIbHON CHHTa3bl a30Ta U
pPa3IMUHBIX MHUKpOcOCYIUCThIX oclioxkHeHnid CJI 2 Tuna. Cepbe3Hbld HMHTEpEC
UCCJIEI0BATENH MPOSIBISIOT K BOIPOCAM U3YUYEHUSI BO3MOKHOI0 Y4acTHs moaumopduzma
reHa sHpoTenranbHOi cuHTas3bl az3ota NOS3(C786T) mpu GpopMHUPOBAHUHU TOPAKEHHS

MUOKapza y OOJIbHBIX caxapHbIM quadeTom 1 Tuna.
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I'TABA 2. MATEPHUAJIBI U METO/IbI

2.1 Kpurtepuu BKJIIOYEHHUS U IU3AiH UCCIeI0BAHUSA

B nuccepraninoHHOM McCIeOBaHUM MCTOIb30BAHBI PE3YJIbTAThl 00CIEI0BAHMUS
190 mammentoB. HabGop  wumccinemyemMoit  rpymmbl  mpoBOAWJSICS — Ha  0Oase
HHAOKPHUHOJIOTUYECKOTO oTAeeHust KpaeBoi kinmHrueckoi 00abHUIBI T. UnTa (TIaBHbIN
Bpau — B.A. IlansuéB), B nompazaenenusix ['AY3 «KMI] r. Yurte», Ha Kadenpe
rocnuTajibHOM Tepanuu u 3Hao0KkpuHoJorud GI'BOY BO UYuTHHCKON rocy1apcTBEHHON
MEJIMIIMHCKON akajgeMuu (peKkTop — A.M.H., goneHT 3aiues J[.H.) ¢ 2012 r. mo 2019 r.
UccnenoBanre 0a00peHO JOKalbHBIM 3THYeCKUM KomuTeToM PI'BOY BO UI'MA,
npotokon Ne 57 ot 13.11.2013 r. Cpeau naruentoB 140 mui umenu caxapHsiid quader 1
tuna U 50 4emoBEK COCTAaBISJIM KOHTPOJBHYIO TPYNIy NPaKTUYECKH 3J0POBBIX JIUII,
COMOCTAaBUMBIX MO MOJIy U BO3PACTY.
Bce nuiia, yuacTByroiiye B uCCae0BaHUM, ObLITH HH(OOPMUPOBAHBI O TPOBOIUMOM
MCCJIEI0BAHUM U MOAMMUCAIN TOOPOBOJIBHOE COTJIACKE HA YYACTUE B UCCIEAOBAHUH,
Kpumepuu eéxniouenus 6 uccnedosanue:
BepudunmpoBannbiii tuarao3 caxapHoro guabera 1 Tuma, COrIacCHO KPUTEPUSIM,
npuHATEIM BO3.
Bonbubie caxapHbiM quabeToM 1 THIa ¢ ATUTEIHLHOCTHIO 3a00JIeBaHMs O0jiee TpexX
JIET.
Bo3spact 6osbHbIX OT 16 10 40 1er.
Kpumepuu ucknrouenun u3 uccineooeanusi:
1.  Ortka3 nanueHTa oT UcciaeqoBaHus.
2. Ilepnonm GepeMEHHOCTH U JIAKTAIIHH.
3. Caxapueii guaber 2 THHa W cruenuduYecKue THUIBI AuadeTa
(renetrueckue nedeKThl QYHKIMU -KIETOK, TEHETUYECKUE NE(EKThI
NEUCTBUS  WHCYJIMHA,  3a00JieBaHMS  SK30KPUHHOM  4acTu
MOJIKETY I0YHOM KeJe3bl, SHIAOKPUHOMATHH).

4. OcTtpble OCIOKHEHHS caXxapHOTO AradeTa B TeUEHUE 2 MECSIICB.
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5.  Onkomoruueckue 3a0o0yieBaHus (1000 JTOKAIHU3AIUN ).

6. XpoHuueckue U OCTpbIe BOCHAIUTEIbHBIE 3a00JIE€BaHUSI.

7.  3aboneBaHus cepjua (MepuKapaIuT, MUOKApauT, sHAoKapaut, UBC,

runepTpodudecKkas U JulaTaMOHHAs KapIHOMUOTIATH).

8.  Tskenblie HapyllIeHUS pUTMA CEPLIA.

9.  AprepuasibHas TUIIEPTEH3US JTIO00TO TeHe3a.

10. XOBJL

11. TlodeuHas v nMe4y€HOUHAS HEIOCTATOYHOCTD.

12. Heiiponatusa HeanabEeTHUECKOTO reHe3a.

13. TlpumeHeHWEe aHTHAPUTMHUYECKUX MPEIapaToB.

14, AyTOMMMYHHBIE IOPAXKEHUSI COCTMHUTEIILHON TKaHU.

15. Bose3nu KpoBH.

16. OHMK.

17. bponxuanbHas acTma.

18. 3aboneBaHus, COMPOBOXKIAOIINECS JICTOYHON THITIEPTECH3UCH.

19. Hamuuune MMaTOJIOTUH byHKIIIH [IUTOBUIHOMN JKeJIe3hl,

HAJNIOYCYHUKOB, TTAPAIUTOBUTHBIX KEIe3.
20. XpOHMYECKUH aTKOTOIHU3M.
CoryacHo ¢ yKa3aHHBIMH KPUTEPHUSMU BKIIFOUECHHS U UCKIIFOUCHUS BBITIOJIHSIICS

oTOOp OOJBHBIX C caxapHbIM guabeToM | TuMa, C MOCIEAYIOIIUM OJHOMOMEHTHBIM
UCCJICIOBAHUEM W OLIGHKOM KIMHUYECKUX IOKa3aTeseil, pe3ysbTaToB JIa0OpaTOPHBIX

HCCHGI[OBaHI/Iﬁ, JaHHBIX THCTPYMCHTAJIILHOT'O O6CH€I[OBEIHI/I$I.

2.2 MeTtoabl MCCJIeI0BAHUSA

Bcem ydacTHHKaM WHCClIeIOBAHUS BBIMOIHSIIUCH CIEAYIONIHE O00CIeIOBaHUS:
JeTalbHbId cOOp aHaMHE3a U >Kajlod, aHTPOINOMETPUUECKHE H3MepeHus (pocT, Bec,
OKPYXHOCTh Tanuu, onpenenenue MMT), onpenenenne Gpu3nkanbHbIX JaHHBIX (MYJIBC,
Al).

KommnekcHoe nabopaTopHOE M HMHCTPYMEHTAIbHOE O00CIIeJOBAaHUE BKIHOYAJIO:

oO1uit aHamu3 KpoBU U Mouu, Onoxumudeckue ananusbl kposu (AJIT, ACT, kpeatnnuH,
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MOYEBHHA, TJIIOKO3a, OWmMpyOwH, oOmmii OeloK, XOJECTepWH), JUIMUIHBIA CIEKTP,
TJIMKUPOBAaHHBIA remMorioOuH, wuoHorpamma, MVYA wmoun, crangaptaoe OKIT,
axokapauorpadus, CyTOYHOE XOJTEPOBCKOE MOHHUTOPUPOBAHHE, OCMOTP OKYJIHCTA,

HEBPOJIOTA.

IxXokapauorpaduyeckoe uccjieg0BaHue

Oxokapauorpadus cepana Oblia npoeAeHa Ha anmapatax «AcusonSC 2000» u
«VividE9» cormacHo cTaHIapTHOW METOIUKE UCCIIEIOBAHUS.
B npornecce ynpTpa3ByKOBOIo UCCIEIOBAHUS CEP/ILIa ONPEIETSITUCK:
e Pasmep npaBoro npeacep/ius B AMACTOJTY 11O IJIMHHOU OCH U B 4-X KaMepHOI
MO3UIIUY IO IIUPUHE U IJIUHE, MM
e NHnekc oObeMa MpaBoro mpeacepaus, pacCUYUTaHHBIM 10 dopmyne
NOJIII=06Bem sieBoro npeacepaust/Iionaab MOBEPXHOCTH Tefa (B M?)
o Koneunsiii cuctonmnueckuid pazmep Jieporo xenyaouka (KCP JDK) mm
o Koneunsiii nuactonuueckuit pazmep Jieporo xemnyaouka (KJP JDK) mm
e Pacuér KCO u KO mnpoBomusncs mo ¢opMmysne ¢ y4eTOM IUIOLIAIH
noBepxHocTH Tena: KCO/IIIIT u KIO/IIT mu/m
e [Ipu nomomu ¢opmynsl Teichgolz Beruumcisncs KCO wu KO, wmut:
KCO=7.0/(2.4+KCP)*KCP?
= KJO0=7.0/(2.4+KP)*K/P?
o OB=(KJ0O-KCO)/KJO*100%
e ToJyIMHA B AMACTOIY MEXKETYIOYKOBON MEPErOpOaKHA U 3aTHEH CTEHKH
neBoro xenyaouka (TMIXKII u T3C JIK, COOTBETCTBEHHO), MM
e HHaeKc OTHOCUTEIIBHOM TOJIIUHBI CTeHKH JieBoTO kenyaouka (MOTC JDK):
NOTC JIXK = 2xT3Cn/KP JIXK [18]
e Macca muokapja ieBoro xenynouka (MMJDK) BeicunThIBasIach COTJIACHO
dopmyite o popmyiie R. Devereux u N. Reicheck [18]:
MMJTXK = 1,04%[(TMXKIIa+T3Ca+KIP)3*-KJIP*]-13,6;
ITokazarenu: y »xeHIMH 162 1, y Mmy»)unH 10 180 r IpUHSATHI 32 BEPXHUE TPAHULIBI

HOpMbI [18].
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Nunexc maccst muokapaa JIK: UMMJDK = MMJDK/TITIT, r/m?

3a HOpMy B3ATO 951/M? J1s skeHIMH U 1151/M? 1t MmyxuuH [18].

Cucronnueckoe ykopoueHue, %:

CV = [(KIP JDK-KCP JIK)/KJIO] *x100%.

[TokazaTenu It OLICHKH JUACTOINYECKO# (pyHKIHUIO J1eBoro [5, 18]:

ckopocTh HanosiHeHus JIXK B panHIo0 quactoiy (MakcuMaibHasi CKOPOCTh
noToka OsicTporo HanosiHeHus) (E), M/c;

ckopocTh HamnojgHeHuss JIDK B cucrtomy mnpencepauii (MakcHMMallbHas
CKOPOCTH MTOTOKA aTpUaILHOTO HamoyiHeHus) (A), mM/c;

otHomenue E/A, yci. en.;

' — ycpeIHeHHasi CKOpOCTh oabeMa ocHoBaHusl JIXK B paHHIOIO MacTody,
M/C.

E/e' — cooTHOIIIEHNE CKOPOCTH PaHHETO JUACTOINYecKoro HanoaHeHus JDK
U YCPEIHEHHOH CKOPOCTHM IOJBbEMA OCHOBAHUS JIEBOTO JKEIyJO4YKa B
PaHHIOIO AUACTONY, YCII. €].;

TP — MakcUMallbHYIO0 CKOPOCTh TPUKYCIIUJATHOW PEryPruTalum, M/c.
BpEMsl 3aMEUICHMS PAHHETO JIUACTOJIMYECKOrO0 HANOJHEHHUS JIEBOTO
xemnynouka (DTe), (dpaza mennennoro HanonHenus - ®MH), mc

BpeMs u3oBosmomeTpuueckoro paccnadnenus (IVRT, BUBP): uatepsan ot
MOMEHTa OKOHYaHHUs aOpTaJbHOTO MOTOKA /0 Hayajla TPAHCMUTPAIBLHOTO

noToka, mc [5, 18].

Kpurepuu 1MarHoCTUKY TUIIOB AUACTOIUYECKON TUCPYHKIUU JIEBOTO

KemynouKa:
[ ]

HopmanbHbI THI: E/A = 0,8, — 2,0;

1 crenens (3ameneHHoe pacciadnenue): unu E/A<0,8; E<50 cm/cek; unu
€CJIM UMEeEeTCsI XOTs1 Obl OJIMH U3 HIDKETIEPEUUCIICHHBIX TpeX kputepuen: E/e'
> 14; MOJIII > 34 mu/m2; TP > 2,8 m/c;

2 creneHb (MCeBAOHOPMAIIbHBIN THIT): €CJIM UMEIOTCS XOTS ObI 1Ba KPUTEPHUSI

U3 HIKenepeuncieHubix Tpex: E/e' > 14; NOJII > 34 ma/m2; TP > 2,8 M/c
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e 3 crenensb (pectpukmms): E/A> 2,0. [5, 18, 75].

Anann3 OLICHKH Bapl/laﬁeﬂbHOCTI/I puT™Ma cepana

st ouenku BapuabenbHocTu putma cepaua (BPC) mpoonunun XM-OKI' Ha
anmapare "Kapauorexuuka-4000" (Mukapr, CI16) u "Rozinn" (CIIA) ¢ o AHOMMEHHBIM
MpOrpaMMHBIM oOecrieueHreM. XOJITEPOBCKOE MOHUTOPUPOBAHHE MPOBOJAWIOCH B
YCIIOBUSIX CBOOOJHOW aKTHMBHOCTM TAaIllMEHTa METOJIOM HENPEpPBhIBHOW 3aIlucu

QJICKTPOKApANOIpaMMbl JIsI OOCHKHU CCPACHHOIO pUTMA IMAIMMCHTOB B ITHECBHOC 1 HOYHOC

Bpems cyTok [34, 76, 130, 161, 162, 205].

OmnpenesieHue nokasareJieid IJHIOTEINATBLHON TUCPYHKIIUT

MatepuanaoM JUIsi HMCCIEAOBAaHUS CIYXHJIa BEHO3Has KpOBb. [l OIEHKH
GyHKIMM SHIOTENHS OMPENEssun  CIeAyIolre TIoKa3aTean: pacTBopumas dopma
MoJIeKynbl  MexkieTrounoit  angresun-1  (SICAM-1); pactBopumsbiii  sE-selectin;
pactBopuMblii sP-selectin. OnpenenieHre ypoBHS CEIEKTUHOB M MOJIEKYJIbI KJIETOYHOM
aJre3uy B CBHIBOPOTKE KPOBHM NPOBOAWIOCH Ha ammapare ABTtomMaruyeckoro MOA-
aHaIM3aTopa ¢ UCTIOJIH30BAHUEM I'OTOBBIX HAOOPOB Il «broxuMmaky.

Jlyist onpesnenenusi ypoBHS OKCHAa a30Ta B CHIBOPOTKE KPOBHM HCIOJIb30BAJICS
TecToBbIi roToBbIi Habop Catalog Number KGE0O1 Catalog Number SKGEOQO1 Catalog
Number PKGEOQO1. ITporecc onpexaenenus koauuectBa NO MpoBOAUTCS C MOMOIIBIO
peakuuu ['pucca m ocHOBaH Ha (EPMEHTHOM TMpEBpAIEeHUH HUTpATa B HUTPUT B
JIENPOTEeMHU3UPOBAHHONW Ta3Me. Tak Kak Ha ypOBEHb SHAOTCHHOTO OKCHIA a30Ta
BIIMSIOT HEKOTOPHIC MUIIEBbIC MPOIYKTHI: PbiOa, MsICO, KOJIOACHBIC W3IENHs, 3€JICHbIN
Yaif — nmauyeHTam 3a 18 4acoB 10 MCCle0BaHNUS PEKOMEHI0BAHO COOIIOACHHUE IUETHI C

OIpaHUYCHHUCM JAHHBIX IIPOAYKTOB.
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OmnpenesieHne reHETHYECKOr0 MoJJuMopgu3ma.

VY 124 mauueHToB oOmpeseNeHbl MOIMMOpPQHbIE BapuaHThl F'eHa OKCHIA a30Ta

NOS3 (C786T) u rena IHK nonumepassl rammal POLG 1 T(365)C. MonekynspHo-

reHeTUYeCKHUU aHaIu3 OCYHICCTBILAJICA MCTOIOM HLIP C UCIIOJIBb30BAHUCM Ha60pOB JJI1

onpenenieHus noauMmopduaMoB B renoMe yenoBeka HITD «Jlutex» (mytanus-1 cuHTassl
okucu azora 3) (Mocksa). Ammumdukanuio (parMeHTOB TE€HOB IPOBOAWIM B

tepmornukiepe (moaens «buc»-M111, OO0 «buc-H», HoBocubupck).

2.3 CraTrucrnuyeckasi 00padoTka

B nanHOll pa®oTe moOJSydYyeHHBIE JaHHbIE CTAaTHUCTUYECKHM O0OpabOTaHbl C
UCTIOJIB30BaHUEM CIICIIMAIM3UPOBAHHBIX Mporpamm Statistics 21.0 u oToOpaskeHsI B BUIE
Meauansl (Me) 25 u 75 nponentuiieit. [1pu ananuse BapHaIlMOHHBIX PsIIOB MTOKa3aTeNlu
ObUIM HaMM TNPOTECTUPOBAHBI HA HOPMAJIbHOCTh C TNPUMEHEHHUEM KpPHUTEpUs
Konmmoroposa-CmupHoBa. Ilpu cpaBHeHun 3-x mokazareneid u Oosee HPUMEHSIICS
HernapameTpuueckuil kpurepuil Kpyckana—Yoiuca i KOJIMYECTBEHHBIX NTPU3HAKOB.
Jl1s1 comocTaBiieHUs 2 TPYII UCTIONB30BaJICs Kputepuit ManHa—Yutau [6, 26].

AHanu3 Ka4eCTBEHHBIX MOKa3aTeell MPOBOAWICS C UCIOJIB30BAHUEM KPUTEPHS
xu-kBajpat [lupcona (x2). s 4eTbipexnonbHbIX TAOIUI] UCTIOIB30BANICS KPUTEPUHN XU-
KBaJpar ¢ nompaskoii Meiitca [6, 26]. CTATHCTHYECKU 3HAYMMBIMH CUMTATH PA3IHUMS
npu p<0,05. OueHky pacnpeacieHuss TCHOTUIIOB I10 HCCIASIO0BAHHBIM IMOJUMOPGHBIM
JOKycaM TMpOBEpSUIM HAa  COOTBETCTBUE  paBHOBecuio  Xapau-BaitnOepra ¢
MCTosb30BaneM kputepus 2 [22]. Tlpu cpaBHEHUM YAaCTOT ayuleseil ¥ TEHOTHIIOB T10
KaueCTBEHHOMY OMHApHOMY MpU3HAKy NpUMEHsUIM Kputepuid ¥2. OTHOLIEHUE IIaHca
COOBITHS B OJJHOW IpyNIe K MIaHCY COOBITHS B APYToi IpyIIe OUEHUBAIN 110 BEIUUNHE
otHomenus mancoB (OR) ¢ pacuerom 95% noseputensHoro uatepaia (CI 95%).

JIisi mocTpoeHus: MPOTHOCTUYECKONM MOJENH MPUMEHSIICS METOJ OMHApHOIro
JIOTUCTUYECKOTO aHAJIM3a C MOIIArOBBIM MCKIIOYEHUEM MTPU3HAKOB, IPOBEAEHHBIX MPU
noMoinu si3eika R [6, 27]. Jlns KaxI0ro NPOTHO3HPYEMOTO COOBITHSI MPUMEHSIIH

paznu4Hble HA0OpHI TOTEHIMAIBHBIX MPEAUKTOPOB Ha BXOjAe. TOYHOCTH MPOTHO3a
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pacCcUnuThbiBaIM, OIPCACIIAA YYBCTBHUTCIIbHOCTD, CHGHI/I(bI/I‘-IHOCTB, IMPOTrHOCTUYCCKYIO

HCHHOCTD IOJIOKHUTCIIBHOI'O U OTPHULATCIIBHOI'O PC3YyJibTaTa.
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TJIABA 3. PE3YJIbTATBI COGCTBEHHBIX UCCJIEJJOBAHUI

3.1 KiuHuM4YecKasi XapaKTepUCTUKA 00JIbHBIX

B uccnenopanne Bouio 140 6ompHBIX ¢ CJI 1 THna, u3 HUX 68 KEHIIUH U 72
MyX4MHBI. Bce manweHTel pazfeneHbl Ha 3 TPyOmel: ¢ AMA0ETHYECKOU
KapIMOBACKYJISIPHOM HeMporaTthen, ¢ 1uabeTHYeCKOd KapJAUOMHUOIIATUEH U TallUeHTHI
0e3 JaHHbIX ocliokHeHU. Bo3pacT nmarenTos Obu1 oT 16 10 40 5et (cpenHee 3HaUeHUE
34 roma). Bcem manueHTaM, y9acTBYIOIIMM B WCCJICIOBAHHWH, TUATHO3 MOATBEPKICH

JaHHBIMH YPOBHA TIJIFOKO3blI KPOBH, TJIMKHUPOBAHHOI'O FCMOI‘HO6I/IH3, C-HGHTI/II[a )41

anamuesa [3, 4].

Tabmuma 1
Knuanyeckas xapakTepucTHKa O0JIbHBIX
[Tokazarenp KonTpoub bonbnabie C/I 1 Tuna p
n=50 n=140

[ TMKUpPOBaHHBIN 5,1 [4,85; 5,5] 8,2 [7,0; 10] p=0,001
remoriooun (%)

Bospacr (11eT) 34 [24,5; 40] 34 [24,5; 40] p=0,4
My KYHHBI 46,3% (23) 48,6% (72) p=0,5
JKeHIIuHBI 53,7% (27) 51,4% (68) p=0,7

HpHMe‘{aHI/ICZ p - CTaTUCTUYCCKAA 3HAYUMOCTDb OTJINYHUH IIpU CPAaBHCHUH T'PYTIIIBI C KOHTPOJICM.

CornacHo aHHbIM Ta0UIIBI 1, cCpeTHUI YpOBEHB IITMKUPOBAHHOTO FeMOTI00MHA
y nauuenToB ¢ C/] 1 Tuna cocrasuin 8,2%. KoHTponbHas rpynmna 3Ha4uMO HE OTJINYaJIach
OT MCCJICIOBAaHHOM TPYIIIbI JIUI] ¢ CaXapHbIM 1uabeToM 1o 1oy U Bospacty [70, 77].

JIist BBISIBIIGHUST M aHajIU3a BO3MOXKHBIX JUAOETHUYECKUX OCIO0XHEHH BCEM
oonpHbiM CJI 1 Tuma mpoBeAEHO OIpeneseHHe MHUKpPOAIbOYMUHYPUHU U CKOPOCTHU
KJIIyOOUKOBOHM (uiabTpanuu, opTaJIbMOCKONHUS HA PACIHIMPEHHOM 3padyke C OMUCAaHUEM

IJ1a3HOIr0 JHa 1 OCMOTP HEBPOJIOI'OM HA BBIABJICHHUC I[I/Ia6eTI/I‘-IeCKOI>‘I HCprOHaTHH.
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CoracHo anropuTMaM JUArHOCTUKH U JICUCHHS CaXapHOTO quadeTa, BBIICISIOT
ciienyromue ctaanu auadberudeckoi perunonatuu (IP): [3, 4]:

e HenponudepaTtuBHas CcTagusi CONPOBOXKIAETCS BBISIBJICHUEM MEJKUX
UHTPAPETUHAIBHBIX KPOBOUBIUSHUNA, MUKPOAHEBPU3M, OTEKa CETYATKH,
BO3MOXHO HQJIMYME MSITKUX U TBEPAbIX 3KccyaaTtoB. Jlnabernueckuid
MaKyJISIPHBINA OTEK.

o I[IpenpomudeparnBHas cTaaus pETUHOIATUH XapaKkTepu3yeTcs
MIPUCOEIUHEHUEM K BBIIICONUCAHHBIM MPOSIBIICHUSAM U3MEHEHUS X0J1a BEH:
U3BUTOCTb, YETKOOOPA3HOCTh, METIH. BO3MOXHO MOSBICHHE KPYMHBIX
PETUHAIIBHBIX TEMOpPparuiu.

e [lpu nponudepatuBHON CTaANM OTMEUACTCA: MOSBICHUE HOBBIX COCYJIOB B
00JIaCTH 3pPUTEILHOTO HEPBA, KPOBOUJIMSHUS MO BCEMY TOJIIO CETYATKHU:
WHTpPaBUTPEAIbHBIC, PETUHAJbHBIC, MpEepeTUHANIbHbIC, (OPMUPOBAHUE
¢bubpo3a Mo X0ay HOBOOOPA30BAaHHBIX COCYJOB M B MECTaX I'eMOpparuu.
Bo3MmoxeH MakyIspHBINA OTEK.

e TepMmuHanbHas cTaaus XapaKTepU3yeTcs: 00pa30BaHUEM HOBBIX COCYAOB B
o0jacTu yria mnepeaHed Kamepbl TIJla3a, MNPUBOISAIIMM K IOSBIECHUIO
BTOPUYHON TJIAayKOMBI, OOpa30BaHUEM BHUTPEOPETHUHAIBHBIX IIBAPT C
TPaKIMOHHBIM CUHAPOMOM, ITPUBO/ISAIINUM K OTCIIONKE ceTuaTku. Bo3zmokeH
MaKyJIsIpHBIH oTeK [3, 4].

Huabetnueckass Hedponatusi BriatoyaeT ompenenaeHue ypoBHa CKO wu
MUKpPOaTbOYMUHYPHH.
Cramuu XpoHUYECKOH OO0JIe3HM TOYeK MO JaHHBIM CKOPOCTH KIIyOOUKOBOM

bunbrpanuu (My1/mMun/1,73 M2) ipeAcTaBiieHbl B Ta0IUIIE 2.
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Tabmura 2

Craguun XBIIT
Cl Bricokast unu onTuMasnbHast >90
C2 He3naunrtenbsHo CHIDKEHA 60-89
C3A YMEepeHHO CHIKEHA 45-59
C3b CyllleCTBEHHO CHU)KEHA 30-44
C4 Pe3ko cHmkeHa 15-29
C5 TepmuHanbHas Io4YeqHast <15
HEJI0OCTaTOYHOCTh

Knaccudukanus nuabetndaeckoil HegporaTuy B 3aBUCUMOCTH OT aJTb,OYMUHYPHH:
e Hopma unmu Al: COA <30mr/24 yaca, A/Kp <3mMr/mMMoIb;
e VYwmepenno nossiiieHa win A2: COA 30 — 300 mr/24uaca, A/Kp <3-30Mr/MMOIIb;
e 3nauuTtenbHOe noBbieHne i A3: COA >300 mr/244qaca, A/Kp >30mr/MMob;

rae COA — cKkopocTh IKCKpeluu anboymuHa, A/Kp — oTHOIIeHHE anb0yMUH/KpEeaTHHHH.

MeToabl pacyera CKOpOCTH KIy00uKkoBoi puiabTpanun (CK®D)

CK® BbluuCHs€TCS € YYETOM KpEaTMHMHA IUla3Mbl C HCIOJIb30BaHUEM
Banmuan3upoBanHoi popmynel. Hamu npumensinace dopmyna CKD-EPI, tak xak ona
HAaWJIy4YlIUM OO0pa3oM COOTHOCUTCS C pePEepeHTHbIMU (KIMPEHCOBBIMU) METOAaMHU
OIIPEEIICHHUS.

®dopmyma CKD-EPI:

CK® (mo/mun/1,73 m?) = 141x[min kpeaTnaun mwiasmel (Mr/an)/K win 1]% x
x[max xpeatrauH muasMel (Mr/mn)/K wam 111209 (0,99 3e03pact (et
x1,018 (mmst xennuu)* 1.159 (s npeacTaBuTeNed HETPOUAHOM packl), Tie

k=0,7 ms xenmud u 0,9 s mykaud; o = -0, 329 s sxenmus u -0,411 s
MY>KUMH; KpEaTUHUH (MKMOJIb/J)=KpeaTuHuH (Mr/mi1)*x 88,4 [4].

JlnabGeTnueckasi HeMpomnaTus Mmojpasiensercs Ha nepedepruuecKyro
(IMCTaNbHYI0) MOJMHENPONATHIO U BUCHEPATIbHYIO (ABTOHOMHYI0) HEMPOIATHIO.

JlnabeTnueckasi AucTajabHas HEMpOMaTs BKIIOYAET:
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e Jlpu mnopakeHMM TOHKHMX HEPBHBIX BOJIOKOH IIPOMCXOIMT pPa3BUTHE

CEHCOPHOW HEHpPOMaTHH, KOTOpas BKIIOYAET TAKTUIHHYIO, BHOPAIIHOHHYIO,
00JI€BYI0, TEMIEPATYpPHYID M MPONPEOLENTUBHYI0 YYBCTBUTEIBHOCTb.
Hapymienne TakTUIbHOW YYBCTBUTEIBHOCTU BBISABISIETCS C HOMOUIBIO
KacaHusg MOHO(UIAMEHTOM B OOJAcCTH TOJIOBOK IUTIOCHEBBIX KOCTEH U
OUCTaNbHOW  (pamaHru  OOJBIIOrO  Manblia; BUOpPAIMOHHOM — ¢
HCIIOJIb30BAaHUEM TI'PaJyHMpPOBAHHOIO KaMEpTOHA Ha MEPBOM ILIIOCHEBOU
KOCTU C MEAHAIBHON MOBEPXHOCTH; OOJEBON — YKOJIOM HEBPOJIOTHYECKOM
UTJION; MPONPUOLIENITUBHON — IPOBEICHUEM CTUOATENbHBIX JBUKECHUH B
CycTaBax CTOI B TOPU30OHTAIILHOM IMOJIOXKEHUU C 3aKPBITBIMU TJla3aMu;
TEMIEPATypHON — C€ TIOMOUIbI0 NPUKOCHOBEHUS TEIIBIM/XOJIOAHBIM
npeameroM (TunTepm).

MoTopHas HeliponaThsi pa3BUBAETCS MPU MOBPEKIECHUH TOJCTHIX HEPBHBIX
BOJIOKOH U MPOSIBJIAETCS MBILIEUHOM aTpodueit. Takxke oHa BbISABISIETCS IpU
CHIDKEHUU CYXOXWIbHBIX pe(]ieKkcoB (axmuioBa, KOJIEHHOTO) MIpU HX
MIPOBEPKE C MOMOIIBIO0 HEBPOJIOTMYECKOT0 MOJIOTOUKA.

CwmernianHas ceHCOMOTOpHas (hopma.

Bucnepanshas (aBToHOMHAs) HeMponaTusi KJacCuGUIMPyeTCs Kak:

OecCUMITOMHAs TUTIOTJIMKEMUS,

racTpOMHTECTUHAIBHAS (opMa, MPOSBISIONMIAACS TOUIHOTOW, OOJBIO B
KUBOTE, nucharueii, yepeToBaHUEM JUAPEU U 3allOPOB; HOUHOM AHapee;
OIIYIIEHUEM TSKECTH B JKEIyJKe; OONbI0 M TSKECThIO B TMPaBOM
noapedepbe;

yporeHuTalibHasi opMa, MpU3HAKAMU KOTOPOU SIBJISIIOTCS HETPOU3BOJIBHOE
MOYEHUCITyCKaHue, MPOSBICHUS APEKTUIILHOW AUCHYHKIUU; peTporpagHas
DAKYJISALHAS;

KapauoBacKyisipHas ¢popma [4].
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Jlis BBISBICHHSI KapIUOBACKYyJISpHOW (OpMbI TUAOETUYECKON aBTOHOMHOM
HEHpOMaTuh TPOBOAWINCH (DYHKIIMOHATBHBIE MPOOBI  COTJIACHO  KJIMHUYECKUM
pexomenaanusMm [4]. Hamu ObLv MPOBEACHBI CICIYIOIINE TECTHI:

1) ompenerneHne YwWcaa CEpACYHBIX COKpameHud B mokoe: i KAH
xapaktepHo yBennuenue YCC 6onee 100 ynu./mMuH;

2) ompenencarne YCC mpu MEUICHHOM TJIyOOKOM [bIXaHMHM B JICKAYeM
MoJI0KeHUH (6 JbIXaTeNbHbIX JBHKEHUN B MUHYTY). [Ipu 3TOM pazHuiia 6oiiee
15 ya./muH. cuuTaeTcss HOpMOW. ABTOHOMHAsT HEMpPOMATHUSl BBIABISICTCS TMPU
pasuuiie meree 10 ya./muH.;

3) peakmmst YCC B OTBET Ha OPTOCTATHUYECKYHO TIpoOy: BO BpeMms
npoAoKUTENRHOTO MoHUTOpUpoBaHus ODKI' mHTepBansl R—R u3smepstorcs
yepes 15 u 30 ymapoB cep/a rocie BcrtaBanus, a otHouenue 30:15 cocrapnsier
6onee 1,03. [Ipu otnomenun 30:15 menee 1,0 muarnoctupyercs KAH;

4) mnpoba BanbcanbBbl: HATYKHBaHHUE HAIIMEHTa BO BPEMSI MOHHUTOPHUPOBAHUS
OKT'. Onpenensiercs ko3PUIMEHT paBHbIA OTHOIICHUIO CaMOro JJIMHHOTO
uHtepBasia R—R k cambiii kopoTkomy R—R Bo Bpems Harpy3ku. Hopma >1,20.
Koaddunment <1,20 nmpeanonaraer HaIMuYMe aBTOHOMHOM HEponaTuu;

5) ompenaensiach peakius CUCTOIMUECKOro AJ] B OTBET Ha OPTOCTATHYECKYIO
npoOy: MAIMEeHTy B TOPU30HTAJIHLHOM TOJIOKEHHH TPOU3BOJUTCA U3MEPEHHE
A/l, mociie 4ero mpoBOJSAT MOBTOPHOE U3MEPEHUE Yepe3 2 MUH MOC]Ie CMEHbI
noJiokeHusi tena. [Ipu CHWKEHMHM apTepuanbHOro JaBiieHHss meHee 10 mw.

pr.cT. — HOpMa. Ilorpannunsie pesyasraTel: + 10 1o 29 mm pr.ct., JAH | nHa

TPUALIATH MM PT.CT. U O0JIee.

Jlnarnos KapIMOBaCKYJISIPHOM JTUAOETHYECKOW aBTOHOMHOW HeWpomaTHH
MOATBEPAKAACTCS NMPU OOHAPYKEHHUU TPEX MOJIOKUTEIIBHBIX JUATHOCTUYECKUX MPOO.

Tak kak KIWHUYECKHWE TMPU3HAKKA JUAOCTHUECKOW KapJUOMHUOTATHH BEChMa
HecneuUUHbI, 71 BepudUKalMKY JUarHo3a HaMHU UCIIOJIb30BaHa 3XOKapauorpadusi.
BrisiBieHue  quacTtoiauMyeckod  IUCPYHKIMM — MHOKapia JIEBOTO  JKEIyJIoukKa,
pacIieHUBAJIOCh HAMH KaK HaJIW4YMe IUa0ETUYECKON KapJUOMHUOMATHH, TPHU Yy4yeTe

KPUTEPUEB UCKIIFOUEHUS.
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[TaneHThl BO BCeX Irpynmnax Ha MOMEHT BKJIFOUEHHUS B MCCIIENOBAHUE MOJIyYAIN
0a3uc-00JIIOCHYI0 HHCYTUHOTEpanuio, UHruoutopsl AIID (nmepunaonpui, paMunpui) B
He(POIPOTEKTUBHOM /103€.

Ha MmomeHT BKJIIOUSHUS B HCCIICJOBAHUC ITAIMCHTBI HC IMOJIy4aJIn CYJIOJACKCHUI.

3.2 PacnpocTpaHeHHOCTH OCJIOKHEHHH caxapHoro nuadera 1 Tuna

B Ttabnuie 3 mpencraBieHbl JaHHBIE MO PACIPOCTPAHEHHOCTH OCIOKHEHUM Y
nanueHToB ¢ CJ[ 1 Tumna, nosiydeHHbIE B pe3ysibTaTe ucclieqoBanuii. 13 Hee BUIHO, YTO
yale BCero BCTPEUAETCs TaKoe OCIIOKHEHHE Kak XpoHuueckas 0ose3Hb nodek (XbII).
Ono 0b110 0OHapyxeHo y 82,3% mur (115 venmoBek) OT 0OIIEro KOJIHYECTBA OOJBHBIX
CHA 1 tuna. Cpean mauueHTOB YKa3aHHOW TPYIIbI JUA0ETHYECKYIO PETHHONATUIO |
CTEIICHU UMENH 32 4eJI0BeKa, YTO COCTaBmiIO 22, 6% ot obmiero konumdectsa i ¢ CJ1 1
TUMa, a 2 creneHu — 7 yenoek (4,8% oT ob1miero konuyecTa 00ybHBIX). J(nabeTrueckas
aBTOHOMHAsI HeWpomaTHsl KapJIuOBacKyJsipHOW (opmbl BbisiBieHa y 42,1% mun, yto
cocTaBisieT 59 4enoBek, a ceHCOMOTOpHOU popmbl y 61,3%, To ecTh y 86 maIueHToB
(Tabm. 3).

Tabmuma 3

PacnipocTpaHeHHOCTD OCIIOKHEHUH Y OOJIbHBIX caxapHbIM quadeToM 1 Tuma

[TapameTpsl Kontponpsnaa | [TarmeHTh! c p
rpyIrmna caxapHbIM
n=50y4emn. nuaberom 1 Tuna
OcnoxHeHus n=140 gemn.
Bo3spact 34 32 p=0,347
[24,4; 40,2] [26,7; 40,3]
I'MukupoBaHHBIN 51 8,7 p=0,002
reMOTJI00MH [4,8; 5 5] [7.6; 10,0]
XBIT C1-3a A2, uen, % = 115 (82,3%) p=0,047
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P, 1 ct., 9yen,%

32 (22,6%)

p=0,003

P, 2 cr., yen,%

7 (4,8%)

p=0,0011

P, 3 cr., uen,%

JIP, TepmunanpHas riuaykoma,

yen,%

JITH, cencomoTopHas ¢opma,

yen,%

86 (61,3%)

p=0,012

JIAH kapnnoBackyisipHast
dbopma, uen, %

59 (42,1%)

p=0,011

HpI/IMeanI/IeI p - cratrucTH4YeCKas 3HAYMMOCTH OTIIMUMNH IIpru CpaBHCHHUU TIPYIIBI C

KOHTPOJICM.

B Tabnuue 4 npencrapieHa KIMHUYECKas Xxapakrepuctuka nauenTo CJ1 1 tuna

C YYCTOM INTCIIbBHOCTHU 3a00JIEBaHNS ¥ HAJIMYHS OCJIOKHEHHIA.

Tabmuma 4

Oco0eHHOCTH PacpOCTPAHEHHOCTH AUA0ETUYECKUX OCIIOKHEHUH B

3aBUCUMOCTH OT JIMUTCIIBHOCTHU CAXAaPHOT'O I[I/Ia6CTa 1 Tuma

Bonpabie CJI 1 tuma (n=140)

Kontpons | mmurensHocTs | JITMTENBHOCTS | JUIMTEIBHOCTH
(n=50) 3-5mer 5-10 ner oonee 10 ner p
(n=26) (n=72) (n=42)
Bospact 34 29 31,5 32 p=0,347
[22,4; 38,1] [25; 31,3] [25; 36,3] [24,4; 38,2 ]
['mukupoBaHHBIHI 51 8,1 8,5 9* p=0,002
remoro6mH [48;55] | [7.6;10,0] [7,6; 10,0] [7,6;10,0]
Hedpomnarus, a6c., - - 22 (30,3%) 21 (50%) p=0,048
%
JIP, 1 cr, - - 6 (7,6%) 27 (63,9%) p=0,001
JIP, 2 ctr - - - 7 (16,7%) p=0,001
JITH, cenco- - 5 (18,2%) 39 (54,5%) 42 p=0,001
MOTOpHas Gopma, (96%)

%
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JAH, - - 22 (40,9%) 37 (88,9%) p=0,001
KapnOBaCKyJIsIpHast p=0, 005
dbopma, %

HpI/IMe‘-IaHI/ICI P - CTaTUCTHYCCKAA 3HAYUMOCTD OTJIMUHH IIpu CpaBHCHHWU OCHOBHBIX I'PYIIII.

Hamu BBISIBIEHO, UTO CpeIHUM [T0KA3aTENb INTIMKUPOBAHHOI'O TEMOTJIO0NHA Y BCEX
OOJIBHBIX MPEBBIIIAN OKA3aTEM 1IEJIEBOr0 Ihana3oHa U cOCTaBIisI 8,5% Kak y JuIl co
CTa)KE€M caxapHoro auadera oT 3 110 5 JeT, Tak ¥ y MalMEeHTOB co cTaxeM oT 5 10 10 ner.
Y OO0JbpHBIX, UMEIOMIUX CTaX Oonie3Hu Oosee 10 ner, oOHApPY>KEHO CTATUCTUYECKU

3HAYMMOE TTOBBIIMICHUE YPOBHS TNIMKHPOBAHHOTO reMorIoonHa 110 9%. (Tadu. 4).

3.3 Tloka3artesn dXoxkapauorpapuueckoro 00cjaea0BaHUA y JIUIL

¢ caxapHbIM auaderoMm 1 Tuma

B MenuuumHCKOM HAyYHOM COOOIIECTBE aKTUBHO M3YYaIOTCS IPUYHMHBI Pa3BUTHS
CepJIeYHOI HEIOCTATOYHOCTH IIPH caxapHOM uabere 2 tumna. B 1o ke camoe Bpems npu
CI 1 Tuma mnpoBENEHO HEIOCTATOYHO MCCIIEIOBAHUM, MOCBSIIIEHHBIX CEPACYHOMN
HEJOCTATOYHOCTH.

B nanHolii paboTe MbI NPOBOAWIM 3XOKaAPAHOTPAPHUIO ISl OLIEHKH HaTUYHS
nopaxxeHur cepaua y naupeHToB ¢ C/[ 1 tuna. Ilpu 3TOM y4WTBIBAaIUCh KPUTEPUU
UCKJIIOYEHMsI, onpenesnsuiack auacronndeckas ¢ynkuusa JDK u  Bo3HHKaromue
CTPYKTYPHO-(DYHKIIMOHAJIbHBIE HAPYILICHHUS.

[IpoBenenHas sxokapauorpadus y Juil ¢ caxapHbIM quadbetoMm 1 Tuna nokasaina,
YTO [PU CPABHEHUH C JAHHBIMU I'PYMIIbI 3I0POBBIX JIUI] HE OBLIIO BBISIBICHO MTOKa3aTenei,

OTJIMYAOIINXCS OT HOPMBI (Tab1. 5).
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Tabmuma 5

MopdodyHKImOHaTbHBIE TOKA3aTENN JEBOTO KEITYyA0UYKa y MAIUEHTOB C CaXapHbIM
auabeTtoM | Trma u rpynmoi kouTposs Me [25; 75]

IToka3zarenp KonTtponbHas bonbHbIE p
rpymmna (n=26) caxapHbIM
nuadberom 1 Tuma
(n=140)
KJIP JDK, MM 47,1 [43,6; 49,6] 46,1 [44,1; 47 4] p=0,0831
KO JIXK, mn 98,6 [83,1; 113,6] 94,1 [81; 103] p=0,092
NOJIII, ma/m2 21,5 [16,8; 25,9] 29,4[25,8; 33,3] p=0,0011
MIXKII, MM 9,1[8,6;9,1] 10,1 [9,1; 10,4] p=0,012
3CJIK JDK, MM 9,1[8,6;9,6] 9,4 [8,4; 10,6] p=0,06
DB, % 72,1[70,1; 75,2] 69,1 [65,1; 71,1] p=0,02
TP, cm/c 225 [212; 238] 293[281; 303] p=0,0013
MM JIK, r 134,1[120,2; 144,4 [131,1; p=0,033
141,1] 159,1]
MMM JDK, 1/ m 2 78,7 [74,1; 86,3] 86,9 [83,1; 94,2] p=0,004
NOTC JIXK 0,39 0,412 p=0,014

HpI/IMeanI/IeI p-craTucTH4YeCcKas 3HaYNMOCTh OTIININH Ipu CPAaBHCHUH C KOHTPOJIEM.

I[J'IH BBIAABJICHUA HHaCTOHH‘{GCKOﬁ I[I/ICCI)YHKLII/II/I ObLIH HCCICOO0BAHbI ITIOKA3aTCIIN

TPAHCMHUTPAJIIBHOI'O KPOBOTOKA, OIPCACIICHBI CICAYIOIMIHUE IapaMETpPhbI: A — CKOPOCTb

MIOTOKA apTEPHAIBHOTO HAMIOJHEHMS, CM/C; E — CKOPOCTh IMOTOKA OBICTPOTO HAITOJTHEHHUS,

cm/c; E/A — oTHOIIEHHE CKOPOCTEH MOTOKOB OBICTPOTO M apTEPUATBLHOTO HAIIOJHEHHUS,

en; DTE — Bpems 3ameyenus panHero auacrojgndeckoro HanoiaHenus JDK, mc; IVRT —

BpEMs U30BOJIIOMETpUYEecKoro pacciadnenus JDK, mc.

VY 34 nanuentoB ¢ CJI 1 Tuna Obuia oOHapy»)eHa IuacToinyeckas JuchyHKIHS

JICBOT'O KCIIya04Ka.

)IaHHBIe 110 KOJIMYCCTBY NAIUCHTOB C CaXapHbIM I[I/Ia6eTOM 1 Tuma c BBISIBIICHHOM

nrabeThuecKoi kapauomuonaTued u 0e3 TakoBOM IMpescTaBiieHbl B Tabnuie 6. U3 Hee

BUJTHO, YTO OCJIO)KHEHHE B B Kapauomuonatuu Berpedaercs: y 34 6omapabix CJI, uTO

49



coctapisier 24,3% ot ob6mero kommuectBa juil ¢ CJI 1 tmma. CoOTBETCTBEHHO,

MaIMEeHTOB 0€3 JAaHHOT'O OCJIOXKHEHHS — 75,7% oT 00mero konudecTBa O0IbHBIX (Ta0l.

6).

TaOmnuma 6

I{I/Ia6CTI/IIICCKaH KapaIUOMUOIIATHA Y OOIBHBIX CaxXapHbIM I[I/Ia6CTOM 1 Tuna

MOJIOOOI'O BO3pacCTa

[Taruentrr C/I 1 Tuma ¢ ITaruenTts ¢ CJ1 1 p
TMa0eTUYECKOM THuna 6e3
KapJIUOMUOIIATUEN THa0EeTUYECKO
KapIMOMHUOTIATHHI
KonnuectBo 34 106 p<0,001

O6H3py>I(I/IJIOCB, 4TO, HCCMOTPA Ha BBIABJIICHHYIO KapAWOMUOIIATHIO, Y OOJIBHBIX

caxapHbIM quabeToM | Tuma ¢ JaHHBIM OCIIO)KHEHHEM, HE M3MECHHIIINCH pa3Mephl TAKUX
napametpoB, kak KJIP JDK (p>0,05), KAO JDK (p>0,05), MXII (p>0,05), 3CJIXK
(p>0,05), ®B (p=0,022) (Tabmn. 7).

BBIHBHGHO, 4qToO Yy JIMnOo C CH, HNMCIOIIINX III/Ia6€TI/I‘-I€CKy10 KapaAnOMHOIIATHIO,

CKOpOCThb TpHUKycnuaanbHoU peryprutauuu (TP) mpeBblliaeT MaHHBIA TapameTp y

naiueHToB 0e3 Hee (P1=0,02) (tad. 7).

Tabmuma 7

JlanHbie sxokapanorpaguueckoro 00Cie10BaHus MAIMEHTOB ¢ CaxapHbIM AuadeToMm 1
THUIIA PY HAJIMYUK WK OTCYTCTBHH quadeTndeckoi kapauomuonaruu (Me [25; 75])

IMokaszatens | KouTposnbHas BonbHbIe caxapHbiM quabeTom | Tuma JIOCTOBEPHOCTD
rpyrmma (n=140) Pa3TUUUIl MEXITY
(n=26) BonbHblie O3 BonbHbIe ¢ rpyInamMmu
KapAUOMHUOIIATHHI KapJAHMOMHUONIaTHEN (kpuTepuit
(n=106) (n=34) Kpyckana-
VYomnnuca)
KIIP JDK, 47,1[43,6;49,7] | 44,91[43,2;48,1] 43,83 [41,78; 46,4] p=0,06
MM
K0 JIXK, 98,7 96,7 [80,1; 103,8] 82,6 [80,1; 103,2] p=0,133
MUIT [83,1; 113,47]
MXKII, mm 9,0 [8,4; 9,1] 8,1[8,0; 9,89] 8,94 [8,4; 10,6] p=0,065
3CJDK JIK, 9,1[8,4;9,6] 9,0[8,1; 10,1] 10,1 [8,1; 10,6] p=0,46
MM
DB, % 72,0 70,1 [66,4; 72,6] 69,1 [63,6; 73,1] p=0,039
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[69,86; 75,1] p1=0, 012

TP, cm/c 225 [212; 240] 228 [216; 245] 292 [279; 305] p=0,001
p1=0,02

MMJDK, r 135,2 137,6 [120,6;155,7] 145,61 p=0,035
[120,2; 141,1] [125,2; 162,3] p1=0, 026

UMMILK, 79,4[74,1; 86,2] 87,1[82,2; 95,1] 87,6 [84,4; 93,1] p=0,002
/M2 p:1=0, 044
HNOTC JIDK 0,39 0,43 [0,36; 0,45] 0,43 [0,35; 0,49] p=0,011
p1=0, 028

[IpuMeuanue: p — cTaTUCTUYECKAS 3HAYMMOCTb OTIMYMI PU CPAaBHEHUHU TPYIIIIBI C
KOHTpOJIEM;

P1— cTaTUCTUYECKask 3HAUMMOCTb OTJIMYMI IIPU CPAaBHEHUH TPYIIIIbI C TPYHION NallUEHTOB C
orcyrctBuem KMIL.

[locne aHanu3a BBILIENEPEYUCIICHHBIX MapaMEeTPOB JUACTOJNYECKOW (YHKIIUU
JDK y nmanimeHToB ¢ caxapHbIM AuadeToM | Tumna B rpyIine NaiueHToB ¢ AMabeTHYeCKOn
KMII Obu1u BBISBIEHBI TPU THUIIA CHEKTPA, IPU 3TOM TOPa3l0 Yalle BCTPEHAJICS THUII
HapymeHust penakcanuu (1 Tum). OH ObU1 OOHapyxkeH y 55,9% (y 19 manueHTOB).
[IceBnonopmanbHblil TUl onpezeneH y 10 6omapHbIX (29,4%), 5 manMeHToB COCTaBISIIH
TpyNIy ¢ pECTPUKTUBHBIM TUTIOM (14,7%).

B  pesynbTate MpOBEAEHHOTO  3XOKapAHOrpaPUYECKOro  0OCIeI0BAHMS
NAlMEeHTOB C caxapHbIM AuadeToM | Tuma MoJydyeHbl JaHHBIE MO paclpeiesICeHUI0
MAIMEHTOB C JUA0CTHUYECKOW KapAHOBACKYJIIPHONW aBTOHOMHOW HeWpomnaTuen Io
HaJIMYMIO JUACTOJIMYECKON TUC(YHKIIMH JIEBOTO Kenynouka (quarpamma 1). BeiaBieno
59 nammenToB ¢ JIKAH, cpenu koTopeix oOHapykeHO 34 MmanueHTa ¢ TUacTOIMYeCKOn
Tuc(yHKIMEN JIeBOTO JKeNmyno4ka, 4yTo cocTaBisieT 57,6% oOT o0miero KojauyecTBa

MalueHToB, ctpagaromux JJKAH.
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JAuarpamma pacnpeeieHnsi NAAEHTOB C
JAKAH no namuuuio JJJIK

B JlanmueHTHI C
IVINI Y
IMauueHTsI 03

JULTK.

42,40%

Huarpamma. 1. [Iuarpamma pacnpeneieHusi MNalMeHTOB C JUA0ETUYECKOM
KapJAMOBACKYJSIPHOM AaBTOHOMHOM HEWpPOMAaTUEHd 0 HAJIWYMUI0 JHACTOJIAYECKON
nucyHKIMH JieBoro xeaynouka (JIJIJIDK) (p=0,032).

PaccmarpuBasi KIIMHUYECKYIO XapaKTEPUCTUKY MAMEHTOB, OOJBHBIX CaXapHbIM
nuaberom 1 Tuma ¢ kapauomMuomnatueid u 0e3 Hee, NPEACTaBICHHYI B Tabmuue &,
OYEBHJIHO, YTO JIMIA 00€UX MOArPYNI COMOCTaBUMBI 110 BO3pacTy U noiy. [Ipu 3ToM He
Ha0JII0JAJI0Ch PA3INYMil 10 YacToTe Takux ociiokHeHui C/] 1 tuna kak nuabetnyeckas
aHTMOPETUHOMNATHSA, HepponaTuss U NoJuHeHponaTus. BbIsBIE€HO, YTO YpPOBEHb
[JIMKMPOBAHHOTO T€MOIJIO0MHA ObUIT BBILIE B Tpynne OOJIbHBIX CaXxapHbIM JHA0ETOM C

Kapauomuomnaruei (tada. 8).
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Tabmura 8

PaCHpOCTpaHCHHOCTB OCJI0KHECHUM Yy JuI € CaXxapHbIM I[I/Ia6CTOM
C KapI[I/IOMI/IOHaTI/Ieﬁ u 0e3 Hee

['pymimsl/ Kontpoib [TarreHThI ¢ caxapHbIM p
[Tokazarenu (n=26) nuaderom 1 Tumal
¢ IKM 6e3 JIKM
(n=34) (n=106)
Bospacr, ner 34 [24,7; 40] 32,0 [26,6; 31,0 [27; 40] p=0,14
40]
I'mukrpoBaHHBIN 51 8,5 7,1 p=0,02;
reMOIJI00MH, [4,79; 5,54] [7,77;9,21] [6,79; 7,12]
HbAlc
(%)
JlnaOetnyeckas - 52% (18) 44% (47) p=0,07
AHTHOPETUHOIIATHUS
(%)
JlnabeTnueckas - 45% (16) 41% (44) p=0,058
Hedponatus (%)
JlnabeTnueckas - 78% (27) 80% (84) p=0,05
HOJMHEHPONaTHs
(%)
JHunabetndeckas - 100% (34) 28% (32) p=0,0009
KapIMOBaCKyJIIpHas
ABTOHOMHAs
Heriporatwst (%)

[Ipyumeuanue: n — KOJIMYECTBO OOCIEIOBAHHBIX JIUI; P — 3HAYUMOCTb PA3IUYUN MEXAY BCEMU
rpynnam, pl- 3Ha4uuMOCTb pa3auyuuii IO CPABHEHUIO ¢ KOHTPOJIBHOM rpyNIoi.

B Hamem wucciegoBaHMM HW3y4Y€HA PaACIPOCTPAHEHHOCTh JUA0ETUYECKOU

KapJIMOMHONATUH Yy OOJIbHBIX C caxapHbIM AuadberoM | Tuma B 3aBUCUMOCTH OT

JUTUTEIIbHOCTU TpoTekanust OosiesHu. OOHapy>KEHO, UYTO YKa3aHHOE OCJIOXHEHUE

HauOosee pacrpocTpaHeHo y jaull co ctaxxeM C/[ 1 Tuna 6omee 10 net, a umenno y 57,1%

JIMIT U3 Ha3BaHHOMW MOArpyIb (Tad. 9).

Tabmuma 9

PacnipocTpaneHHOCTH ArMabeTUUECKON KapIMOMHUOMIATHH Y OOJBHBIX CaXxapHBIM
Ma0eTOM B 3aBUCHUMOCTH OT CTa)ka 3a00JIEBaHUS

[TatimeHTsI €
CI 1 tuna
(cTax 1o 5

JIET)
n=26

ITamuenTsl ¢
CJH 1 tuna
(cTax oT 5 10
10 ner)
n=72

ITamuenTsl ¢
CH 1 tuna
(ctax Ooiee
10 ner)
n=42
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bonbHbIE C
TMa0eTUYECKON

KapﬂHOMHOHaTﬂeﬁ,

n-34

10

24

p=0,002

BonpHbIE O€3
TMA0EeTUYECKOMI

KapaAnOMHUOIIaTHUH,

n-106

26

62

18

p=0,02

HpI/IMe‘IaHI/IeZ P - CTAaTUCTHYCCKAasA 3HAYUMOCTD OTIINYHH

3.4 Copep:xxaHue MapKepoB SHAOTEJIHAIbHONM TMCPYHKIMH Y TAIMEHTOB €

B miporiecce o6cnenoanus muiy ¢ C/I 1 Tuma mpoBeieHo ucclieIoBaHUE MapKEPOB

VY OonbpHBIX caxapHbIM quadeToM | Thna naHHbI napameTp Ha 36,65% BeillIe 110

caxapHbIM Ill/laﬁeTOM 1 Tuna

SHAOTENHATBHON NTUCHYHKIINHU, B PE3YJbTAaTe KOTOPOIO Y BCEX MAIIMEHTOB C YKa3aHHBIM

3a00JIEBAHUEM BBISIBIICHO YBCIIMYCHUC COJACPIKAHHA MOJICKYJI MEXKKJIETOYHOM aare3nu

SICAM-1 (Ta61. 10).

CPaBHEHUIO C aHAJOTMYHBIM IOKa3aTejeM B rpymme 370poBbix juil (p=0,012). Takxe
OOHapy)XEHO YBEIWYCHUEC YPOBHS CEJICKTUHOB TPU CPAaBHEHHM C TOKa3aTeIsIMH B
KOHTPOJBHOU Tpymme, B yactHocTH SE-selectin Ha 63,75% (p=0,041), sP-selectin na
16,7% (p=0,003) (Tab:1. 10).
Tabmuma 10

CopeprkaHre MOJICKYJT MEKKIICTOYHON aJre3ud B KPOBHU y OOJIBHBIX CaXapHBbIM
nuabeToM | THIa U KOHTPOJIBHOM IPYMITbI HCIBITyeMbIX Me [25; 75]

IToka3zarenb KonTtposnbHas [Taruentsl ¢ C/] 1 | [locToBEpHOCTD pa3nuyuii
rpymmna TUNA MEXAy rpynamMu
n=26 n=124
sE-selectin 32,62 53,41 p=0,041
(ar/™MIT) [27,44; 46,62] [32,19; 64,58]
sP-selectin 195,22 228,1 p=0,003
(ar/™MIT) [151,1; 218,3] [181,4; 318,5]
sICAM-1 387,3 525,3 p=0,012
(ar/™MIT) [323,5; 517,7] [422,5; 686,3]
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Jlyist Toro 4TOOBI BBISIBUTH 3aBUCHMOCTH MEXKIY CTaXeM caxapHoro auabera 1
TUMIA ¥ TIOKa3aTeIMH JHAOTETHANbHOW (QYHKIMHA, B HAIIEM HCCIECIOBAHUN
uccieayeMble TpyNIbl ObUIH pa3/iefieHbl Ha OArPYIIbI ¢ AyuteabHocThio Cl 1o 5 ner,
5-10 ner u Oonee 10 ner. Ilpm aHanm3e copep:KaHUsS MapPKEPOB SHIAOTEIUATBHOU
TUCHYHKIIMM B 3aBUCUMOCTH OT JIJIMTENIBHOCTHM 3a00JIeBaHUS HAMH  BbISBIICHBI
clenyloume H3MEHEHMs: ypoBeHb SP-selectin He uMen CTaTUCTUYECKH 3HAYUMOMN
pasuuis (Tabdm. 11).

N3 tabnuuel 11 crnemyert, 4To copepKaHue MOJIEKYJIbI MEKKIECTOUHON aATre3uu u
SE-selectin y manueHTOB ¢ caxapHbIM auabeToM | Tuma ¢ 000 ITMTEIBHOCTHIO
0OJIe3HM BBILIE, YEM y MpelcTaBuTeNeld KOHTpoJbHOU rpynnbl. SICAM-1 npu craxe
3a0oneBanus cpoimie 10 jget Ha 60% BbIle, 4eM Y KOHTPOJIS, B TO BpeMs Kak MPHU CTaxe
5-10 et u menee 5 netr — Ha 15% (p=0,014). sE-selectin y nuiy co craxkem CJI 1 Tumna
6onee 10 et mpeBbIIaeT YKa3aHHBIN MOKa3aTellb y TPyNMbl KOHTpoJia Ha 39%, Toraa
KaK Ipu AauTenbHocTy quadeta 5-10 net — Ha 15%, a npu craxe menee 5 et — Ha 34%
(p=0,03) (Tabm. 11).

Bbonee Bbicokuit ypoBenb cojepskanus SICAM-1 nmosydeH npu cTake caxapHoro
nuabera 1 Tuna 6osee 10 et B cpaBHeHUU co ctaxkeMm 5-10 net (39%) u MeHee 5 et
(39%) (p=0,02). Conepxanue sE-selectin B ceiBopoTke KpoBu 0osbHBIX CJ[ 1 THHA ¢
JUTMTEIIbHOCTRI0 3a0oseBanus Oosiee 10 €T mpeBbIIACT BEJIUYMHY YKa3aHHOTO
napametpa y Juil co crtaxeM 5-10 ner Ha 21%, a B cpaBHEHHH ¢ MAIUEHTAMU, UMEIOIIIMMU
cTaxk 60se3Hu MeHee 5 et — Bcero Ha 4%. B rpymnme 60apHBIX ¢ ITUTEILHOCTHIO TuadeTa
ot 5 1o 10 net ypoBeHs sE-selectin HMXe, YeM aHAJIOTMYHBIN MOKa3aTelb B TPYIIIE CO
ctaxeM MeHee S5 neT Ha 15% (p=0,04) (taba. 11).

Tabmmma 11

[Tokazarenu SHAOTEIMATBHON AUCHYHKIIUN B 3aBUCUMOCTH OT JIJTUTEIILHOCTH
caxapHoro auabera 1 Thma

KonTtposb bosbubie CJI 1 Tuna
IToxazarenu n=26 Crax 10 5 Crax 5-10 | Crax 6oxee 10 p
JeT JeT JeT
n=26 n=72 n=42
SE- 31,7 42,5 36,3 441 p=0,03
[34,6; 61,2] p1=0,04
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selectin [27,3; 45,7] | [29,9;53,2] | [29,7;57,6]
(ar/™muT)
sP- 186,4 238,5 211,4 219,3 p=0,07
selectin [52,1; 216,2] [180,3; [162,6; 309,7] [201,8; 317.7]
(Hr/™MIT) 315,4]
sICAM-1 383 4420 4412 612,4 p=0,014
(Hr/™MIT) [324,2; [365,2; [338,3; 588,7] | [449,8; 723,3] | p:1=0,02
516,8] 633,3]

ITpumeuanue: p- craTucTUYECKasi 3HAYUMOCTb OTJIIMYUH IPU CPABHEHUH I'PYIIIIBI C KOHTPOJIEM.
P1 - cTaTUCTUYECKasi 3HAYUMOCTb OTJIMUMH IIPU CPaBHEHUHU I'PYIIBI €O cTaxeM a0 5-10 jet u rpynnoi
CO CTa)XE€M MEHEE 5 JIET.

bruto mpoBeneHO uccieAoBaHME YKa3aHHBIX MapaMeTpPOB Y JIMI[ C CaXapHbIM
nuabetoM | Tuma B 3aBUCUMOCTH OT HAJW4Ms U OTCYTCTBUS KapAHOBACKYJISIPHOU
na0eTUYeCcKol aBTOHOMHOUM HelpomaTtuu (Tabn. 12). B pesynbTare BBISIBICHO, UYTO
OonpHBIE 0€3 MabeTUYEeCKOM AaBTOHOMHOW HEWpOMaTHH HMMEIOT conaepxkaHue sE-
cesnektuHa Ha 50,6% BbIlIE, YEM MAIMEHTHl KOHTPOJIBHOU TPYIIIBI, a JTUIA C CaXapHbIM
nruabeToM C JIua0eTHYecKol aBTOHOMHOWM HeMpomatuet — Ha 58,5% Oosibliie 1O
CPaBHEHUIO C JAHHBIM TOKa3aTesieM y 3/I0poBbIX UctbITyeMbiX (P=0,029). YpoBens SP-
selectin y 6onpabix CJ] 1 Tuma 6e3 nnabeTHuecKoii aBTOHOMHOM HEHpOomaTuy ObLT BEIIIIE
YKa3aHHOTO TOKa3aTelsl Cpeau KOTOPThl 3J0POBBIX HCIBITYeMBbIX Ha 21,5%, a mpwu
HAJIMYMK YKa3aHHOTO ociokHeHus — Ha 20,6% (p=0,021). ¥V oOompubix ¢ KJIAH
KOHIICHTPAITUSI MOJIEKYJIbl MEKKIICTOUHOM aAre3uun-1 Oblia Bhlllle 3HAYEHUN YKa3aHHOTO
napaMeTpa y JIMIl U3 KOHTPOJIbHOU rpynmbl Ha 28%, a y mamuentoB 6e3 KIAH — nHa
36,5%. (p=0,011) [77, 82,103].

[Ipu cpaBHEHUU BBIIIEYKAa3aHHBIX MOKa3aTeleH MEXIy rpyninaMy MalueHTOB C
caxapHbIM guaberoM 1 Tuma ¢ nuabeTHUecKod aBTOHOMHOM HeHporather u 0e3 Hee,
ObUTO 0OHapykeHo, uTto ypoBHH SE-selectin B 1 rpymme Beime na 5% (p=0,032), a
ypoBenb SICAM-1 Bbimie Ha 6,5% (p=0,025). Otnuumii Takoro mnapamerpa Kak SP-

selectin B ykazaHHBIX OArpyIMax He ObL10 00HapysxeHo. (P=0,06) (Tadm. 12).
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Tadomuma 12

[Tokazarenu ceneKTUHOB U MOJIEKYJIbI KJIETOYHON aAre3un y O0JIbHBIX CaXxapHbIM
nuadeToM | Thna npu HaJaIM4YMH U OTCYTCTBHM KapIHOBACKYJISIPHOM
JMa0ETUYECKO aBTOHOMHOM HelponaTuu

ITokazarenu KonTposnb JInma ¢ C/] 1 Tuna c Jmma ¢ CJ1 1 JlocTOBEpHOCTH
SHAO0TEINATIBHON n=26 nadeTHYeCcKOn Tuna 6e3 pasIuuui Mexay
TChYHKITHH ABTOHOMHOM Ia0eTHYECKOn rpynmnamu
HeWpornaTnein ABTOHOMHOM
n=59 Heliporatun
n=65
sE-selectin, 31,9 50,37 [32,12; 63,67] 47,85 p=0,029
(ur/mo) [27,55; 45,72] [29,69; 58,84]
sP-selectin, 186,16 224,69 [182,19; 312] 226,39 p1=0,06
(ar/™mo) [152,1; 215,9] [188,18; 312]
SICAM-1, (ar/mn) 383,27 523,26 4914 p=0,011
[324,45; 516,69] [422,85; 684,17] [386,4; 725,5]

HpI/IMeanI/IeI p'CTaTI/ICTI/I'-ICCKafl 3HAYNMOCTH OTHI/I‘II/Iﬁ HpI/I CpaBHeHI/II/I prnHLI C KOHTpOJICM.
pl-CTaTI/ICTI/I‘{CCKaﬂ 3HAYUMOCTDb OTJIUYUI IIpu CpaBHCHUU TI'PYIIIBI C rpynnoﬁ ITIaqUCHTOB C
KIAH.

B paboTe uccrnenoBanbl MapKephl SHIOTEIHATBHON TUCHYHKIIUN y TAIUEHTOB C
CJl 1 Tuna ¢ HapylIeHHUEM peJlaKCalllK JIEBOTO JKEJIyJA0uka U 0€3 JaHHOTO OCJIOKHEHUS
(rabn. 13). V Bcex 0€3 HCKIIOYEHUS TPYyNN JHUI] C AUA0ETOM CBHIBOPOTOUYHBIE
koHneHTrparuu sE-selectin, sP-selectin u sICAM-1 ObLIM BBIINIC MEPEUHCICHHBIX
nokasatesied KoHTposibHOU Tpynmbl (p<0,05). M3 nmanubix Tabmuimsl 13 BHAHO, YTO
ypoBenb SE-selectin Obu1 Gosbiie y iy 6e3 auchyHKImMH auactoiabl Ha 28,93%
(p=0,019), a B rpymnme NanueHTOB C JaHHBIM OCJIO)KHEHUEM — Ha 55,6% 1Mo CpaBHEHUIO C
KoHTpoJibHOM Tpynmoit (p=0,0036). Ilokazarens SP-Selectin B kpoBu auil ¢ CJI 1 tuna
0e3 mopaXeHHUs cep/IIia M B TPYIIE ¢ HATHIUEM THACTOIMYCCKOW AUCHYHKIIUN JICBOTO
XKeITyJouka JOCTOBEpHO 3HauuMo He MeHsica (p=0,9). KonueHTpamuss MOJEKYJbI
MEXKJIeTOUHOM aare3nn-1 y manuentoB ¢ CJI 1 tuna, ve umerommx JIJIJIK, Opu1a Boitiie
Ha 11,93% (p=0,028), a y rpynmsl JiroAei ¢ AMabeTOM U AUACTOIMUECKON AUChYHKITUEH
—Ha 58,37% npu cpaBHEHUU ¢ KOroptoi 310poBbix il (p=0,01) (Ta61.13).

57



Cp adBHUBas BbIIICTICPCUYUCIICHHBIC IIOKa3aTcIn MCIKOY HCCIICAYCMbIMHA

rpynmnamu, IpeacTaBieHHble B Ta0nuie 13, oOHapykeHbl UX OONbllINe 3HAUYEHUS MpHU

Haymyuu auactoimdeckon auchynkimu JDK: sE-selectin va 20,68% (p=0,009), SICAM-

1 na 41,49% (p=0,03).

Tabmura 13

[Toxazarenu SHAOTEINATBEHON TUCHYHKIINH Y OOJNBHBIX caxapHbIM auadbetom | Tuma ¢

JMACTOJIMYECKOMN nuchyHKIKEH JIEBOTO KellyI0uKa 1 0e3 Hee

Me [25; 75]

IToka3zarenu KonTtpoan CH c 1)K CJ]l 6e3 p
SHJIOTEJINATBHOM n=26 n=34 JUIJDK

TUCHYHKIINH n=90
SE-selectin 31,82 49,5 [35,3; 41,4 p-0,009
(aT/™MIT) [27,44; 45,62] 64,7] [29,8; 57,6] p1-0,012
sP-selectin 186,6 206,16 213,4 p-0,9
(ar/™MIT) [152,1; 216,2] [164,3; 283.7] | [164,6; 267,8]
SICAM-1 383,4 608,1 429,6 p-0,013
(ar/™MIT) [324,3; 516,7] [415,8; 809,8] [345,2; p1-0,0028

608,62]

ITpumeuanue: p- craTucTuyecKas 3HaYMMOCTb OTJIIMYUI IIPU CPABHEHUH I'PYIIIIBI C KOHTPOJIEM.
P1- CTaTUCTUYECKAsk 3HAYMMOCTD OTJIMYUM IIPU CPAaBHEHUU IPYIIILI ¢ Tpynnoi nanueHTos ¢ JJIJDK.

[Ipu mpoBeneHun uccieqoBaHUs OBLIM U3Y4YEHBI MOKA3aTENN SHIAOTEIUATHLHOM
nucynkuuu npu paznuunbix tunax JIJIJDK: DK 1 tuma, nceBnoHOpMaibHOTO TUTIA
U PECTPUKTUBHOTO TUMA. B pe3ynbrare BbISBICHO, YTO ToKaszatenu SP-selectin u sE-
selectin cratucTHYecKky 3HAYMMO HE MEHSUTUCh BO BCeX Tpymmnax (tadu. 14).

Kak cnenyet u3 tabmauisl 14, MONEKyIbl MEKKICTOUHON aare3un-1 y OOJbHBIX
caxapHbiM auaberom | Tuma ¢ auacronuueckou auchyHkumer 1 Tuma Oomble Ha
88,43%, veM maHHBIA TOKa3aTelnb B KOHTposnbHOU rpymme (P=0,004). Conepxanue
MOJICKYJIBI MEXKJICTOYHON aare3ud y TAIMeHTOB C IUACTOJIMYECKOW IuchyHKIMEH
PECTPUKTUBHOTO TUNA OOJBIIE TAKOTO K€ TOoKaszarels y 3M0poBbIX Jtoaen Ha 4,38%
(p=0,03).

VYposens B kpoBu SICAM-1 cpenu ucnbITyeMbIX ¢ caxapHbIM auadetom | Tuma ¢
HapylieHueM (QyHKIMU pacciaabieHus JeBoro xenyaouka 1 tumna Ha 68,35% BeIlie, uem
cpeau nuil 6e3 ganHoi marosoruu (P=0,0025). YkazaHHBIN MOKa3aTeslb B MOATPYIIIE

58



oonbubix ¢ CJ[ 1 Tuna ¢ JIJDK nceBaoHOpManbHOrO TUMA MPEBBIIAET aHATIOTMYHBIN
MoKa3aTellb y 00JIbHBIX 0e3 quactonnyeckor nucdynkiuu Ha 23,88% (p=0,0025), Torna

KaK y ITalluCHTOB C I[I/IEICTOJII/I‘ICCKOﬁ I[I/IC(i)YHKHI/IGf;I JICBOI'O KCIIYOIO4YKa PCCTPUKTUBHOT'O

TUTIA OH Ha 6,75% Hwxke, yem y 6onbpHBIX 0e3 1JIJIK (p=0,0025).

Tabmura 14

[TokazaTenu SHAOTENMMATBLHON TUCPYHKITUU y OOJIBHBIX caXxapHbIM naradeToMm 1 Tuma
¢ pazimuHbiMy Tunamu JJIJIK

[Tokazarenu Konrt- JmumacCA1 | Jlumac CHA 1 | JlunacCA 1 | Jlumac CH 1 tuna c
poibHast THna 6e3 THIIA C THIIA C JJK
rpymnmna JAJDK JJUDK 1 JIJDK PECTPUKTUBHOIO TUIIA
n=26 n=90 THIIA TICEBJIOHOPMA n=5
n=19 JILHOTO THIIA
n=10
SsICAM 383,3 429,7 [344,9; | 723,4[597,6; | 532,3 [377,6; | 400,7 [375,7; 436,1]
(ar/™muT) [324,4; 593,9] 809,9] 824,01] p=0,02
516,8] p=0,004 p=0,003 p=0,037 p1=0,0025
p1=0,0025 p1=0,0025 p2=001
p>=0,0023 p3=0,004
sP-selectin 186,25 211,8 2179 [178,7; 209,2 208,8 [163,1; 264,5]
(Hr/mu) [152,0; [164,7; 317,6] [164,1; p=0,9
216,1] 261,6] p=0,9 370,1] p1=0,9
p=0,89 p1=0,96 p=0,9 p2=0,97
p1=0,59 p3=0,966
p2=0,5
sE-selectin 31,81 41,2 43,97 53,3 52,7 [40,7; 59,2]
(ar/M™MUT) [27,43; [29,7; 57,5] [29,7; 66,6] [35,3; 64,6] p=0,5
45,61] p=0,5

[Ipumeuanue: p - cTaTUCTUYECKas 3HAYMMOCTH OTIMYUN NPHU CPAaBHEHHUU C KOHTPOJIBHOM

TPYIIION;

P1 - cTaTHCTHYECKAsk 3HAYMMOCTh OTJIMYUI IIPU CPABHEHMH C | Tpynmou;
P2 - cTaTUCTHYECKas 3HAYUMOCTh OTJIMYMM MPU CPAaBHEHUU CO 2 FPYMIION;
P3 - cTaTUCTHYECKAsk 3HAYMMOCTD OTINYMNA ITPU CPAaBHEHUH C 3 TPYIIION.

CormnacHo JaHHBIM, MPEACTABICHHBIM B Tabnuie 14, coaep:kaHue MOJIEKYJIbI

MEXKKJIETOUHOM ajre3uri-1 B KPOBU TPYIIBI OOJBHBIX caxapHbIM auadeTom 1 Tuma ¢
mucynknuert JDK pecrpuktuBHOro tuma Ha 24,72% wmensine, yem npu JJIJDK
MICEeBJOHOPMAJILHOTO THUIMa B TOM e rpymnie (P=0,004), a no cpaBHEHHUIO ¢ OOJILHBIMU C
nuchynkimeit 1 tunma — Hwke Ha 44,61% (p=001). JlanHbIi TOKa3aTeab B MOATPYIIIE
6onpubIX CJ1 1 Tumna ¢ JIJIJIK nceBnonopmanbaoro Tumna Ha 26,42% HibKe, 9eM B TPYIIIe
MAIMCHTOB C IMACTOJIMYCCKOM TUCHYHKIHEH JIeBoro xeayaouka 1 tuma (p=0,0023).

HEOOXOJAMMO BBIICIUTH  CJIEIYIONTUE

HOI[BOI(H HWTOTHM BBIIICCKA3dHHOMY,

MOMCHTHI.
59



BpIsIBIEHO OCTOBEPHOE YBENMYEHUE COAEPKAHUSA MOJIEKYJ MEXKIETOYHON
anresun SICAM-1 y Bcex 60apHbIX C/ 1 THHa Ha 36,65% mo cpaBHEHHIO ¢ JaHHBIM
MOKA3aTesIeM KOHTPOJBHOM TIpymmbl. MccienoBaHne MNOKA3alo YBEIWYEHUE YPOBHS
CEJIEKTUHOB IPU CPABHEHUU C IOKA3aTEJSIMU B KOHTPOJIBHOW I'PYIINE, B YaCTHOCTHU SE-
selectin Ha 63,75%, sP-selectin Ha 16,7%. [Ipu 3ToM conepxanue SE-selectin B rpymme
nanueHToB ¢ JIKAH yBenuueno Oosbliie, yeM cpeau Jul 0€3 TaHHOTO OCIIOKHEHHUS.
KoHiuieHTpamuss MoJIeKyJl MEXKJIeTOuHOM anare3uu-1 y mamuentoB 60e3 JIKAH
MOBBIIAETCS 3HAYUTENbHEN, ueM cpeau nauneHToB ¢ [JKAH. YcranosneHo nocrtoBepHoe
orcyrcTBue BiusHUS mtenabHocTn CJ 1 tuma Ha comepkanuwe sE-selectin mpwu
OTCYTCTBUHU JUAOETHUUECKON KapJIMOBACKYJSIpHOU HeliponaTuu, a npu Hanuuuu JIKAH
€ro KOHIEHTPALUH MPEBBIIIANa KOHTPOJIbHbIE 3HAUCHUS. Y BEJIMUEHHUE coaepKaHus SE-
selectin u SICAM-1 B CBIBOPOTKE KPOBH OOJIBHBIX C AHA0CTUUCCKON KapIMOMHOIIATHCH

MOJKCT CIIYKUTh PpaHHUM JUAI'HOCTHYCCKUM KPUTCPHUCM JAHHOI'O OCJIOKHCHUA.

3.5 Pe3yabTaTrhl NPAKTHYECKOT0 MCCJICIOBAHUSA COACPKAHUSA OKCHAA a30TA

U JHAO0TEJUAIBHON CMHTA3bI OKcHAA a3oTa 'y 00JbHbIX C/I 1 THIA

[Ipu wuccnemoBanuu conepxkanusi okcuaa azora NOx (cymma 3HIOTEHHBIX
HUTPUTOB M HHUTPATOB) M JHAOTEIMAIBHOM CHUHTa3bl okcuja azora NOS3 B KpoBH
MAIMEHTOB C caxapHbIM auaderoM | Tuma ObUTM MOJYYEHBI CIACAYIOIIUE PE3yJIbTaThI,
npecTaBiieHHbIe B Ta0OnuIe 15. Beiapneno, uro guna ¢ C/I 1 tuma nmerot 6oJiee HU3KUMA

YPOBEHb OKCHJIa a30Ta U €ro METa0O0JIMTOB B CPABHEHUHU C TPYIIION 310POBBIX JIMII.

Tabmura 15

Coneprkanue SHAOTETUATBHOM CUHTA3bl OKCHJIA A30Ta U CYMMapHOTO OKCH/IA a30Ta B
CBIBOPOTKE KPOBU OOJLHBIX CaxapHbIM quadbeToM 1 Tuma

ITokaszarenn KonTpons Bbonsnsie ¢ CI1 1 JIOCTOBEpHOCTD pPa3IN4Ui
n=30 n=85 MEXTy TPYITIaMH
NOS-3 69,5 [46; 75] 59,0 [44,8; 87,1] p=0,7
(MKMOJIB/TT)
NO2- 29,6 [16; 32] 21,6 [16; 25,6] p=0,41
(MKMOJITB/1)
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NO3- 16 [14,4; 20] 14,5 [12,7; 75] p=0,93
(MKMOJTB/IT)
NOx 35,2 [27,7; 41,9] 28,33 [24,76; 37,86]* p=0,22
(MKMOJTB/1T)

HpI/IMe‘IaHI/IeZ P - craTucTH4eCcKas 3HaYMMOCTh OTIINYHH IIpU CPaBHCHHUHU I'PYIIIILI C KOHTPOJIEM.

[Tpu nzydyenun ypoBHs MeTaboiuToB okcuaa azora 1 NOS3 B 3aBuUCHMOCTH OT

JIUTCIBHOCTH 3a00J1eBaHMs 3HAYNMBIX paSJII/I"II/Iﬁ B UCCIICAYCMBIX I'DYIIIIAX HC HaﬁﬂeHO

(Tabm. 16).

Tabmumua 16

Copepxanne SHAOTENNAIBHOW CUHTAa3bl OKCHA a30Ta U OKCHJIA a30Ta Y OOJIbHBIX
caxapHbIM AradeToM | THIa B 3aBUCUMOCTH OT CTa)ka 3a00JIeBaHUsI.

Koutponbnas | Jluma ¢ CJ1 1 JIunac C/J 1 Jlunac C{ 1 | JocroBepHoc
IToxazarenu rpyrrmna THIIA CO THIIA CO CTAXKEM THIIA CO Th pa3IMYUi
n=26 CTaKEM 0oJ1e3HH OT 5 710 CTa)KeM
0oJe3Hu 10 5 10 neT 00JIe3HHU
JeT n=66 Boimie 10 et
n=22 n=36
NOS-3 118 105,2 107,6 106,9 p=0,5
(MKMOJIB/JT) [46; 114,5] [48,18; 114,7] [48,18; 118,7] [48,18;
115,6]
NO2- 29,6 [16; 32] | 20,6 [11; 24,6] | 23,6 [14; 25,6] 21,2 p=0,41
(MKMOJIB/TT) [16; 25,0]
NO3- 16 [14,4; 20] | 14,5[12,7;75] | 13,6 [11; 24,0] 13,0 p=0,93
(MKMOJTB/1T) [11; 23,6]
NO* 35,2 30,5 29,5[26,1;37,1] | 29,8[26,1; p=0,3
(MKMOJIB/1T) [27,7; 41,9] [26,2; 38,1] 33,6]

HpI/IMe‘{aHI/IeZ p-cTaTHCTHYECKAs 3HAYUMOCTD OTJIMIUM IIpU CPaBHCHUU C KOHTPOJICM.

I/ICCJ'ICI[OBaHI/IG COACPIKaHHA OKCHJa a30Ta U 3HI[0TCJ'IPI&J'IBHOI>1 CHHTAa3bl OKCHOAa

a3oTa y OOJBHBIX caxapHbIM nuabdeTroMm | Thma ¢ AuabeTHYecKoW KapIHOBACKYJISPHOU

aBTOHOMHOW HelWpomathel u 0e3 Hee BbIIBUJIO, 4To y OonpHBIX ¢ JIKAH nanubie

MOKa3aTelld UMEIOT 0oJiee HU3KHE 3HAYEHUS [0 CPAaBHEHHUIO C KOHTPOJBHOM IpyNIoi,

yeMm y narenToB ¢ C/I 1 tuna 6e3 JIKAH (p>0,05) (taba. 17).

Taomuma 17

ConeprxaHue SHAOTETUATHFHOM CUHTA3bl OKCHJIA a30Ta U OKCHA a30Ta Y OOJIBHBIX
caxapHbIM arabetoMm | ThIa Mpu OTCYTCTBUHU U HATHMYUU JTUAOCTHIECKOM

KapAUOBACKYJISIPHOW HEMPOTIATUH

ITokazaTenn Kontpoinb Jmma ¢ CJ1 1 Jima ¢ CJI 1 JlocTOBEpHOCTH
n=26 tuna 6e3 JKAH tuna ¢ JIKAH pas3Iuuui Mexay
n=65 n=59 rpynmnamu

61




NOS-3 118 [46; 114,5] 107,8 105,92 p=0,41
(MKMOJIB/J1) [48,18; 114,7] [48,18; 107,7]

NO2- 29,6 [16; 32] 20,6 23,6 [14; 25,6] p=0,41
(MKMOJIB/1T) [11; 24,6]

NO3- 16 [14,4; 20] 14,5 [12,7; 75] 13,6 [11; 24,0] p=0,93
(MKMOJTB/1T)

NO« 32,2 [29,3; 37,9] 30,5 30,01 p=0,22
(MKMOJIB/ 1) [26,19; 39,01] [26,19; 35,24]

HpI/IMeanI/IeI p - craTucTHYeCKass 3HaYUMOCTh OTIINUHH IIpUu CPAaBHCHUU I'PYIIIBLI C KOHTPOJICM.

Kak BuIHO M3 MaHHBIX TaOnMIbl 18, MpU HCCIEIOBaHUU COACPXKAHHUS OKCHIA
a30Ta W SHJOTENAIbHON CUHTA3bl OKCHJIA a30Ta Y MAIIMEHTOB C caxapHbIM uabeTom 1
TUTA TIPU HATMYUH JUACTOIMYECKON TUCHYHKIIMH JIEBOTO KETyI0YKa U €€ OTCYTCTBUU
BEISIBJICHA TEHJEHINA Oonbinero cHmxkeHus coaepkanus NOS-3 y 6ompabix CJI 1 THIA
¢ IJIJIK B cpaBuenun B nanmentamu ¢ C/ 1 Tuna 6e3 quactonmdyeckon T1ucyHKIUH, a
IpU CpPaBHEHUHM C KOHTPOJbHOW Tpymmoi. A ypoBeHb cymmapHoro NOy y

TaKXKCE

narenToB ¢ JJJIJIXK Obu1 Ha 6,7% Bhiliie 10 cpaBHEHHMIO ¢ manueHTaMu 60e3 Hee. (p>0,05).

Tabmuma 18

ConepxaHue SHIO0TEIMAIBLHON CHHTA3bl OKCHA a30Ta U OKCHJIa a30Ta y O0JIbHBIX
caxapHbIM 1rabeToM 1 TuIa B 3aBUCUMOCTH OT Hanmuuus win orcyrerus I JIJIK

IToka3zarenp Kontposib Jumac CJI 1 | Jlunac CJI 1 JlocTOBEpHOCTH

n=26 Tuma 6e3 TUMna C pa3INuUi MEXIY

JUTJDK JIUTJDK rpynmnamMu
n=90 n=34
NOS-3 67 [46; 114,5] 89,2 86,92 p=0,6
(MKMOJIB/T) [48,18; 114,7] [48,18;
104,7]

NO2- 29,6 [16; 32] | 20,6 [11; 24,6] 23,6 p=0,41
(MKMOJTB/JT) [14; 25,6]
NO3- 16 [14,4; 20] | 14,3 [12,7; 74] 13,0 p=0,93
(MKMOJIB/JT) [11; 24,0]
NO« 32,2 29,5 31,48 p=0,97
(MKMOJIB/T) [29,3; 37,9] [26,2; 37,6] [26,2; 36,5]

HpI/IMeanI/IeZ p - craTucTHYeCKasa 3HAaYUMOCTh OTIITHUHNH IIpr CPAaBHCHUU I'PYIIILI C KOHTPOJIEM.

3.6 Anaau3 accouuanuu rena NOS3 C(786)T, T(-365)C rena POLG1 u HLA-

DRB1 ¢ pa3zBuTnem quadeTn4eckoil KapaAuoMUONaATUH
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B pabote Obl10 MpOBENEHO TEHOTUIIUPOBAHUE MOMMMOP(GHBIX BapHUAHTOB TE€HA
NOS3 C(786)T, KOTOpbIil SBISETCS MapKepoM KapAHOBACKYJSIPHBIX OCJI0XKHEHUH,
T(365)C renma POLGI, accouuupoBaHHOTO C  pa3BUTHEM JHAOCTUYECKON
noJvHEeHponaTuu Mnpu caxapHoMm guabere 1 Ttuma, a Ttaxke HLA-DRBI,
aCCOIIMMPOBAHHOTO C pa3BUTHEM caxapHoro muabera 1 Tuma W UMMYHHBIMH
HapylICHUSMH.

B namem uccienoBaHuu B pe3ysbTaTe MPOBEACHHOTO T'EHETHUYECKOTO aHaIu3a
Cpeld TAaIMEeHTOB C caXxapHbiM JuabetoM | Tuma ¢ pa3BUTHEM aABTOHOMHOM
KapJIMOBACKYJISIPHOUM HelponaTuu U 0e3 TaKOBOM, a TAKKE HAIMYUEM WM OTCYTCTBUEM
JIMACTOJINYECKON TUC(YHKIMH JIEBOro xkenyaouka y 0oiapHbeIX CJl 1 THma oOHapykeHo,
YTO pacrlpeeseHUe YacTOT ajUlesiel W TEHOTUIIOB HCCIEAYEMBIX MOIMMOp(hU3MOB
COOTBETCTBYET 3aKOHY Xalau—BaiinOepra.

B Tabmuie 20 pemoHCTpupyeTcs pacrnpeeieHlue YacTOT TeHOTUIIOB U ajuielien
u3ydaembix reHoB y jmil ¢ C/[ 1 Tuna mpu HalIM4YMK UM OTCYTCTBUM JTHA0ETUYECKOMN
KapJAMOBACKYJISIPHOM aBTOHOMHOW HEMPONIATHH.

OO0HapyxeHa pa3HuIla 10 YacTOTaM I€HOTHUIIOB M alljiesiel moaumopdusMa reHa
NOS3 C(786)T, kotopas mnpencraieHa B Tabmumnax 20 u 21. BwisiBaeHo, 4dto y
nanpeHToB ¢ CJI 1 Tmma 0e3 mNpuU3HAKOB JUAOCTHYSCKOM KapauOBACKYJISIPHOU
aBTOHOMHOW HEHpomaTUu HOCHUTENBLCTBO rerepo3urotHoro renotuna CT wa 42,1%
BCTpeUaeTcs yale, 4eM B rpyirne Jull ¢ nuaderom 1 tuma ¢ Hanuuuem KJIAH (O 0,32,
95%/11:0,15-0,66, p=0,003). ITpu sTom rpynna juit ¢ CJ[ 1 Tuna ¢ TakuM oCI0)KHEHUEM
kak K/IAH, na 11,1% uyaie siBAs€TCS HOCUTEIEM IroMO3UrotHoro reHorumna 1T, dyem
MalueHThl ¢ caxapHbiM auadbetom 0e3 KJIAH (OUI 1,72, 95%/11:1,17-2,54, p=0,007).
ITpu aTom y 6onbHBIX CJI 1 THma 6e3 KJIIAH Ha 10,9% garme oOHapyX1UBaeTCsl HATUYHE
amtens C nonumopduszma rena NOS3 1o cpaBHeHHUIO ¢ 00IbHBIMU quabeTroM | Tuma ¢
JKAH (OIII 0,35, 95%J11: 0,17-0,72, p=0,0007). MccnenoBanue mokas3auo, 4YTo ajjieiib
T nmannoro momumopdusma Ha 11% wdarmie nposSBISETCSs y TMAIMEHTOB C CaxapHbIM

nuadetom 1 Tuna ¢ KJIIAH, HO He nocTuraet ypoBHs CTaTUCTUYECKON 3HAUMMOCTH (Ta0JI.

19).
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B uccnegyeMprx rpymmax Jdil ¢ caxapHbIM guabetoM | Tuma ObUIO M3Y4YEHO
pacripenierieHue 4actor reHotunoB u amwiened rena POLGIT(365)C, kotopsie
npezacTtasiieHsl B Tadbsmie 20. HocutenbcTBo rereposurotrHoro reHoruna TC na 11,8%
BCTPEYAJIOCh 4YaIlle y MAaMeHTOB 0€3 CHMIITOMOB KapJIWOBACKYJISPHOW HEUpOTATHH
(p=0,037), Torna kak yacrora renotuna CC B rpyre naideHToB ¢ CaXxapHbIM 11a0eTOM
¢ JIKAH Bctpevanachy Ha 12% uaie no cpasHenuto ¢ rpynmnoit 6e3 JKAH (p=0,037).
[MIpu wu3yuenun otnenpHo aminened T u C momumopdusma rena POLGIT(365)C
NPEUMYIIECTBEHHOTO BIUSHUA Ha pPa3BUTUE KapAHOBACKYJISAPHOH aBTOHOMHOM

HEeHpoImmaTuu He BBISBIEHO (Ta0d. 19).
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Tabmuma 19

Pacrnipenenenue yacTOT reHOTUIIOB U aljiesiel B TPyIINe OOJbHBIX CaXapHBIM 1Ha0ETOM
| Thma ¢ HanMYreM aBTOHOMHOM KapAHOBACKYJIAPHON HEHMpoIaTuu U 0e3 Hee

["enoTunsl/ Asienu OtcytcTBHE Hamnune KIIAH p
KJIAH (n=59)
(n=65)
NOS3 (C786T)

CcC 3 (5,4%) 4 (5,8%)

CT 39 (69,6%) 19 (27,5%) 0,03

TT 23 (41,1%) 36 (52,2%)
Amnens C 42 (40,4%) 23 (29,5%) 0,007
Amnens T 62 (59,6%) 55 (70,5%) 0,89

POLG1 T(365)C

TT 20 (30,7%) 18 (30,5%)

TC 33 (50,8%) 23 (39%) 0,037

CC 12 (18,5%) 18 (30,5%)
Amnens T 53 (54,0%) 41 (50%) 0,17
Annens C 45 (46%) 41 (50%) 0,87

HLA-DRB1

Annens 01 7 (6,2%) 6 (6,9%) 0,02
Aunnens 02 0 0 -
Amnens 03 24 (21,2%) 25 (28,7%) 0,01
Annens 04 27 (24%) 23(26,4%) 0,59
Amnens 05 2 (1,8%) 0 0,96
Amnens 06 2 (1,8%) 0 0,96
Annens 07 6 (5,3%) 4 (4,6%) 0,04
Annens 08 5 (4,4%) 4 (4,6%) 0,92
Amnens 09 14 (12,4%) 2 (2,3%) 0,005
Amnens 10 0 0 -
Amnens 11 5 (4,4%) 3 (3,4%) 0,82
Annens 12 0 1 (1,1%) 0,92
Annens 13 7 (6,2%) 6 (6,9%) 0,85
Annens 14 2 (1,8%) 5 (5,7%) 0,35
Annens 15 9 (8%) 8 (9,2%) 0,82
Amnens 16 3 (2,6%) 0 0,27

HpI/IMeanI/ICZ P — CTaTUCTUYCCKAsd 3HAYUMOCTDb OTJINIHUH MCKAY T'pylninaMi nMagueHTOB C HAJIMIUCC U

orcyrctBuem KJIAH.

[Tpu ananuze ameneii rena HLA-DRB1 yctanoBnieHo, 4To BCTpe4aeMoCTh ajljiein

01 na 0,7% 4vame y 6ospHbIX C/] 1 THNA ¢ JIKAH 1o cpaBHenuto ¢ 6opHBIME 0e3 [IKAH
(OIII 0,19, 95%/11: 0,05-0,69, p=0,02) (Tadm. 20). Yactora aymenu 03 rena HLADRB1

Ha 7,5% Bblllle TpU KapAUOBACKYJsIpHOM Heiponatuu y OonbHbIX CJI 1 Tuma, yem y
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narmenToB CJ] 6e3 mammuus JIKAH (OII 12,4, 95%/11: 1,52-100,9, p=0,01). Toraa kax
y 6ombHbIX ¢ CJI 1 Tuma 6e3 nposinenuit JIKAH annenu 07 (OILI 0,22, 95%U: 0,06-
0,81, p=0,04) u 09 (OILI 0,12, 95%/11: 0,03-0,57, p=0,005) BcTpeuanucs yaiie Ha 0,7%

u 10,1%, cOOTBETCTBEHHO, YeM B Ipynne OOJIbHBIX CaxapHbIM AuadeToM | Tuma c

kiuaukor KJIAH (ta6sm. 20).

Tabmuma 20

OTHollIEHUE IIAaHCOB Pa3BUTHA Kap,HHOBaCKYHHpHOﬁ IIH&6€TH‘I€CKOﬁ ABTOHOMHOM

HelponaTiH y OOJIBHBIX caXapHbIM quabeToM 1 THIa B 3aBUCMMOCTH OT T€HOTHIIA U
amuteneit rera NOS3 C(786)T m HLA-DRB1

I'enotunel 1 | JIuna ¢ C 1 | JIuma ¢ CJ1 p OMI (AM: 95%)
aJlJIeIn THIa 0e3 1 Thma c JUISl 3HAUUMBIX pa3Inyuid
JIKAH JIKAH
(n=65) (n=59)
NOS3(C786T) | 39 (69,6%) | 19 (27,5%) | 0,003 | OII 0,32, 95%/U: 0,15-0,66
reqotun CT
NOS3(C786T) | 23 (41,1%) | 36 (52,2%) | 0,007 oI 1,72, 9511:1,17-2,54
reqotun TT
NOS3(C786T) | 42 (40,4%) | 23 (29,5%) | 0,007 | OIII 0,35, 95%/1U1: 0,17-0,72
ayuiens C
HLA- DRB1 7 (6,2%) 6 (6,9%) 0,02 Ol 0,19, 95%/11: 0,05-0,69
aytens 01
HLA- DRB1 24 (21,2%) | 25(28,7%) | 0,01 | OI 12,4, 95%JH1: 1,52-100,9
ayurensb 03
HLA -DRB1 6 (5,3%) 4 (4,6%) 0,04 Ol 0,22, 95%/11: 0,06-0,81
ayutens 07
HLA- DRB1 14 (12,4%) 2 (2,3%) 0,005 | OII 0,12, 95%/H: 0,03-0,57
ayiens 09

[Tpumeuanue: p — cTaTUCTUYECKAs 3HAUMMOCTb OTJINYUH NPU CPAaBHEHNUHU MEX]y IpyIIIaMU MallUEHTOB
¢ HanmuneM u orcyrctBuem KJIAH.

B Tabnune 22 coOpanbl nanHbie s nainueHToB ¢ CII 1 Tuma ¢ Hanuuuem u

OTCYTCTBHUEM HapyiieHus: (yHkuuu paccinadnenus JDK mo pacnpeneneHuro 4acTtoT

FCHOTHUIIOB U ajjIeneu HN3y4dCMBIX I'CHOB.
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Tabmura 21

BcerpeuaeMocTs reHOTUIIOB U ajuieneil y nauuenToB ¢ C/I 1 Tuna B 3aBUCHMOCTH OT
Hanmuuus u otcyterBus JIJDK

I'eHoTunsl u OtcyrcTBHE Hamnuwne JJ1JDK p
aIlyIeIn JJIJDK (n=34)
(n=106)
NOS3 C(786)T
CC 6 (5,6%) 3 (8,8%)
CT 56 (52,8%) 9 (26,4%) 0,001
1T 44 (41,5%) 22 (64,7%)
Annens C 62 (38,3%) 12 (35,3%) 0,062
Amnens T 100 (61,7%) 31 (91,7%) 0,95
POLG1 T(365)C
TT 32 (30,2%) 10 (29,4%)
TC 49 (46,2%) 16 (47%) 0,996
CC 25 (23,6%) 8 (23,5%)
Annens T 81 (52,2%) 26 (52%) 0,82
Annens C 74 (47,7%) 24 (48%) 0,89
HLA -DRB1
Amnens 01 15(8,6%) 5 (9%) 0,83
Amnens 02 0 0 -
Annens 03 31 (17,7%) 19 (34,5%) 0,015
Annens 04 47 (26,8%) 13 (23,6%) 0.42
Amnens 05 2 (1,1%) 0 0,97
Amnens 06 2 (1,1%) 0 0,97
Annens 07 14 (8%) 2 (3,6%) 0,32
Annens 08 8 (4,6%) 2 (3,6%) 0,95
Amnens 09 16 (9%) 1 (1,8%) 0,08
Aunnens 10 0 0 -
Annens 11 5 (2,8%) 3 (5,5%) 0,7
Annens 12 1(0,6%) 0 0,58
Annens 13 10 (5,7%) 4 (7,3%) 0,95
Annens 14 7 (4%) 2 (3,6%) 0,88
Amnens 15 14 (8%) 4 (7,3%) 0,94
Amnens 16 4 (2,3%) 0 0,54

[Ipumedanue: p — cTaTUCTUYECKAsd 3HAYMMOCTh OTIIMYMNA MPU CPABHEHUH MEXIY IPyNIIaMH NalMeHTOB
¢ HanmnuueM u otcyrcrBueM JJJIJDK.

Bb110 BBISIBIIEHO, YTO CPEIM JIUI] C CaxapHbIM AuabeToM | Tuma ¢ IMacToIMYecKon

TUC(PYHKIMEN JIEBOTO KEMyJIouka M 0€3 yKa3aHHOI'O OCJIOKHEHUs rerepo3surorsl CT

NOS3 C(786)T Bctpeuanuch B 26,4% u 52,8% ciaydaeB, COOTBETCTBEHHO (Tadu. 21, 22).

B rpynme mammentoB 0e3 Hapymienus (QyHKIMUA pacciabieHus B 1,6 pasza wyarie
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BbIABIISLIIMCH ToMO3UToThl CC, 1 B 1,6 pasa pexe peructpupoBanuch roMmo3urotsl TT rena
NOS3 C(786)T, uem cpeau ucneityemsix ¢ JJJIJDK (p=0,02). U3 nostydeHHBIX TaHHBIX O
pacmpesiefieHud 4YacTOT, PUCKU PAa3BUTUS JIHACTOJIMYECKOM JUCPYHKIUU JIEBOTO
KEIyI0UKa y JIUI C CaxapHbIM AuadeToM | Tuma pacTyT y MalKdeHTOB C TOMO3UTOTHBIM
redoturiom TT NOS3C(786)T (OI 2,58, 95AU: 1,16-5,76, p=0,03) u yMeHbIIatOTCS
npu renotune CT B 3 paza (OIL 0,33, 95%/11: 0,14-0,79, p=0,01) (Tabmn. 21, 22).

B Ttabmune 20 mpenactaBieHbl paclpeAesieHus 4acTOT T€HOTHIIOB HM3y4aeMoro
nonumopdusma rena POLGI1 T(365)C y nauuentoB C/] 1 Tuna ¢ nHanuuuem JJJ1JDK u ee
OTCYTCTBUEM. B pe3ynpTaTe NpoBEIEHHBIX UCCIETIOBAHUMN BBISBIECHO, YTO UCCIIEyEMBbIE
reHotunsl U asienu rena POLG1 T(365)C He oka3blBaiv BIUSHUS HA pa3BUTHE QYHKIUN

paccnabnenus JOK npu caxaprom quadete 1 tuna (tadm. 22).

Tab6auna 22
OTHOIICHHE MMAHCOB Pa3BUTHS TUACTOINUECKON TUCHYHKIIUN JIEBOTO KEITyA0UKa Y
MAIMEHTOB C CaXapHBIM IUa0eToM | THIIa B 3aBUCHMOCTH OT T€HOTHITA U aJuIeliel TeHa

NOS3 C(786)T u HLA-DRB1

I'enotunsi/amn | OrcyrcrBue | Hammdume p O (JAM: 95%)
e JJDK JJDK JUTS 3HAYMMBIX pa3IMduid
(n=106) (n=34)

NOS3(C786T) | 56 (52,8%) 9(26,4%) | 0,01 | OII 0,33, 95%/111:0,14-0,79
reqotur CT
NOS3(C786T) | 44 (41,5%) | 22 (64,7%) | 0,03 | OIII 2,58, 95/11:1,16-5,76
reqoturr TT
HLA -DRB1 31 (17,7%) | 19 (34,5%) | 0,015 | OIII 3,12, 95%/11:1,31-7,39
ayurens 03
IIpumeuanue: p — cTaTUCTHYECKas: 3HAYUMOCTh OTIIMYMM MEKy IPYIIIaAMH ¢ HATMYUEM U OTCYTCTBHEM

ALK
Yacrora amtenu 03 rena HLA-DRB1 na 16,8% Bbimie y 6onpabix CJ] 1 THIA C

HanuuueM JIJIJDK, wem y mamuentoB CJI 0e3 nuactonmumueckoit nuchynkumu JIK
(OI3,12, 95%U: 1,31-7,39) (tab6a.21, 22). B npyrux amnensx rena HLA-DRB1
3HAYMMBIX OTJIMYHMI B M3y4aeMbIX I'PYIIITax OOJBHBIX CaXapHbIM JUAOCTOM BBISBICHO HE

ObL10 (Tabu. 21).

ITonBoast UTOTM MPOBECHHOIO MCCIEAOBAHUSA, MOKHO YTBEpPKIaTh, UTO CPEAU
narmeHToB ¢ CJ[ 1 tuma 6e3 takoro ocnoxxkuenus kak JIKAH, game oOHapykuBaetcs

HOCHUTEJIbCTBO TeTepo3uroTHoro renotuna CT, yeM y Jull ¢ caxapHbIM 1uabetom 1 tuna
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C CHUMIITOMAaMH JAHA0ETUYECKOW KapAMOBACKYISIpHOW Helponatun. HocurtenbcTBo
romo3urotHoro renotuna TT y GonpHbix nuadberom ¢ HamuuueM [IKAH Bctpewanoch
garie, yeM y qui CJ] 1 tuna 6e3 JIKAH. ¥V rpynner aui ¢ CJ1 1 tuna 6e3 JIKAH uare
BcTpeuaercs auiens C nonumopdusma rena NOS3, o cpaBHenuto ¢ manentamu CJJ 1
tuna ¢ JIKAH.

[Ipu anammze amnenet rena HLA-DRBI1 ycranomieno, ammens 01 warie
BcTpeuaetcs y 6ombpHbIX CJ] 1 Tuna ¢ IKAH no cpaBaenuto ¢ 6ompabiMu 6€3 JJKAH.
Yacrota aymenu 03 rena HLA-DRB1 BbIie npu kapJuoBacKyIsIpHON HEHpONaTHH Y
oonbubix C/] 1 Tumna, yem y nanurentoB 6e3 Hanuuus JJIKAH. Torna kak y 0oiabHbIX ¢ CJ]
1 tuna 6e3 npossienuit JJIKAH amnenu 07 u 09 BcTpeuanuch yaiie, 4eM B Tpymrne ¢
kinHukoi JIKAH.

Pucku pa3zsutus auacronundeckoit auchyunkunu JOK y aui ¢ caxapHbIM 1rabeTom

1 Tura Bo3pacTaroT y narueHToB ¢ roMo3urotHbiM reHoturiom TT NOS3(C786T).

3.7 Mosmamoppusm C(786) T rena NOS3 u ero Biusinue Ha cogep:xkanne NOS3 u

NOX ero meTa60JiMTOB Y 00JILHBIX 1HA0ETHYECKOI KapIuoMuonaTueit

MyTanus B reHe CHHTa3bl OKCHJAa a30Ta MOKET IMOBJUATh HAa AKTUBHOCTb
BbIpaboTkH (pepmenTa u BeipadoTky NO B sHpoTennu. iMeHHO 1O 3TOH MpUYrHE BaXKHO
npocneants ypoBeHb NOS3 u NOX B 3aBUCHMOCTH OT MOIMMOP(HBIX MyTalluii reHa
NOS3 C(786)T mpu nuaberndeckoi kapauomuonatuu. YpoBeHb NOx M mokasaTeib

NOS3 nmerot 6onee HU3KHME 3HaYeHUs y HocuTenei renotuna CC (tabdm. 23).
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Tabnauna 23
ITokazarenb metaboauToB NO y 00BHBIX TMA0ETHYECKON KapIMOMUOIIATUEH B
3aBHCHMOCTH OT nojumopdusma rema C(786) T NOS3

['enotun NOS3 NO2- NO3- NOx
(MKMOJTB/1T) (MKMOJTB/T) (MKMOJIB/JT) (MKMOJTB/1T)
TT 67,8 21,8[17,5;25,6] | 14,1[13,2;17,8] | 30,4[25,1,38,3]
[44,8;96,7]
CT 67 20,8 18,4[14,4;22] | 28 [26,4;30,9]
[49,7;91,6] [13,6;26,6]
CC 58 [33;76,8] 20,8 16[14,4;20,1] | 27,6[14,4;29]
[13,6;26,6]
p 0,7 0,5 0,6 0,08

Takum oOpa3oM, He BeisgBIeHO BiusHue reHotrna C(786)T NOS3 Ha comepikanue
NOx B ceiBopoTKe KpoBH y O0nbHbIX C/] 1 Tuna n nuabeTndeckoit KapJMOMHUOTIATHEN.
B cBs3u ¢ peakoit BecrpeyaemocTbio HocuTesel reHotuna TT B rpymme OonbHBIX
U Tpylnne KOHTPOJIA, a TaKXKe A yCWIeHHs pa3Mmepa (o0bema) BBIOOPKHM HOCHUTEIH
reHotunoB CT u TT 6putn o0bequHeHs! B 0aHy rpymmy - CT+TT.
HamMu pemeHo BBISIBUTH  B3aUMOCBSA3b  BIUSHHAA ~ PELECCHBHOIO  THIA
HACJICIOBAaHUSI Ha COJIEp)KaHUE OKcuaa a3ora, cuemieHHoe ¢ amwtenet T. Ilo

IMPOBCACHHBIM pacucTaM IPOCIICKHUBACTCA CTATUCTUUCCKU 3HAUYMMOC HACJICIOBAHUC

amenu T (p=0,02) (tabi. 24).

Tabauna 24

PenieccuBHas Moaenp HacneaoBanus pactpenenaeHus renoturoB C(786)T NOS3 y
oonpHbIX CJ] 1 THIA ¢ quacTonMyeckor qUChYHKIMEN JEBOTO XKelyAouka 1 0e3 Hee

bonbnbie CJ | boasubie CJ1

1 Tuma ¢ 1 Tuna 6e3 OMI (JIN: 95%)
FCHOTI/IHBI HIU'I}I( HIU'I}I( p
n=34 n =106 3HAaY. 959% CI
I'enotunsr C/C+C/T 12(35,3%) 62(58,5%) 0,39 [0,17-0,86]
0,02
Tenotun T/T 22(64,7%) 44(41,5%) 2,58 [1,16-5,76]
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I'enotun HopmansHeli TT yBenmnunBaeT oTHOCUTENBHBIN pUCK pa3BuTusa KIIM B
2,5 paza y 6onpHBIX caxapHbiM guabetom 1 Tuma. HocutensctBo amens C sBusercs

NPOTEKTHBHBIM B Pa3BUTHH Kapanomonatuu y 00ipHbIX CJI 1 Tuma (Tadm. 24).

Tabmura 25

VYposens metaboautoB NO u NOS3 y 6onbubix CJl 1 Tuna u nuabetnyeckoin
KapJAMOMHOIIATHEH B 3aBUCUMOCTH OT rosmmMopdusma rena C(786) TNOS3

['enotn NOS3 NO2- NO3- NO«
1| (MKMOJIB/T) (MKMOJTB/IT) (MKMOJTB/IT) (MKMOJTB/IT) P
CC+CT | 67,8[44,8;96,7] | 21,8 [17,5; 25,6] 14,1 30,4
n=12 [13,2; 17,8] [25,1; 38,3] 06
TT 67 [49,7;91,6] | 20,8 [13,6; 26,6] 18,4 31,4 [26,4; 35,9]
n=22 [14,4; 22] 0.7

Kax BUJIHO M3 HAaHHBIX Ta6JIPIIII>I 25, BBIAIBJICHO HC3HAYUTCIBHOC YBCIHMYCHHC

conepxxaane NOyx y Hocuteneit ammenu T (p=0,7).

3.8 IlporHo3upoBanue pa3BUTHS JUACTOJNYECKON TucHYyHKIIUN
y 00JIbHBIX caxapHbIM auadeToM 1 Tunma

B nanHoli paGore ObuI0 OOHApyX EHO, YTO aualdeThyecKas KapAuOMHUOMNATHUS
pa3BUBAETCS HE y BCEX MMAIMEHTOB C caxapHbIM auaberoM 1 tuma. [[is TOoro 4roOnl
BBISIBUTH  (DaKTOpPbl MPOTHO3UPOBAHMS BEPOSITHOCTH PA3BUTUSI  JUACTOJIMYECKOU
nucynknuu JIDK, Mbl ucnonap3oBaniu MeToJ OMHApHOM JIOTMCTUYECKOU perpeccun. B
dbopMupoBaHUU MOJENH ObUTH MPUMEHEHBI CIAEAYIOmUe (PaKkTopbl, KOTOPHIE BBIPAZUIH
CTATUCTUYECKU 3HAYMMBIC OTJIMYUSI TPU OOHAPYKEHUU KapAUOMHUOIMATUM, & UMEHHO:
KOHIIEHTpAIlMd B CBHIBOPOTKE KPOBU MOJIEKYJIbI MeEXkKieTouHou aaresuu SICAM-1,
Hannuue y nanuenta KJIAH, annenn rena NOS3.

B Ttabmuity 26 BbIHEceHbI KOA(DPUIMEHT perpeccud U CBOOOIHBIN UJIEH B
MHOTO(aKTOpHON Monenu mnporHo3upoBanust paszsutusi KMIIL. [lonoxurensHas
npejcKasylomas IEeHHOCTh Npu 3ToM cocTaBiseTr 74,1%, a Bkiag (akTopos,

BKJIFOUEHHBIX B MOJeib — 65,2%.
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Bbb110 mocTpoeHo UTOroBoe ypaBHeHHE OMHAPHOMN JIOTUCTUYECKON perpecuu, MpH
TOM UTOTOBBIE TOTEPHU cocTaBuiu S5, 873577, ¥2=74,2% nnst 3 cTreneHeit cBOOObI, IPH
ypoBHe 3Hauumoctd p=0,006811. DTO TOBOPUT O JOCTATOYHO BBICOKOW CTENEHU

JIOCTOBEPHOCTH UCMOJIB3YEMON MAaTEeMaTUIE€CKOW MOJIEIIH.

Tabmuria 26

CB00OOIHBIN WiIeH B KO3 PUITMEHTHI perpecc B MHOTO(aKTOPHON MOICIH
MIPOTHO3UPOBAHMSI PA3BUTHS TUACTOJIMYECKON TUCHYHKIINN
y OOJIBHBIX caxapHbIM quabetrom | Tuma.

[llar |Ilokazarens | Onenka |95% AU p v2 Banbna | p-Banbaa
1 BO -0,2343 | -0,1039; 0,0069 |6,6771 0,0071
-0,2814

2 sICAM-1 0,1637 0,0519; 0,0092 |9,7813 0,0087

0,1871

3 KJIAH 0,1611 0,0431, 0,0015 |7,7434 0,0011

0,2235

4 I'enorunn TT | 0,8222 0,3799; 0,0003 | 7,8684 0,0004

reaa NOS3 0,9907

[Tpumeuanue: BO — cBOOOIHBIN UJI€H; KOHLIEHTPALUS B CBIBOPOTKE KPOBH MOJIEKYJIbI MEKKIECTOUHOMN
aaresun SICAM-1; nmpu KJIAH — npu Hanuunm nuabeTHYeckoil aBTOHOMHOM KapAWOIaTHH TPHHST
paBHbIM 1, ipu oTcyrcTBUM paBeH 0, npu Hanuuuu resotuna TT rera NOS3 npussT paBHbIM 1, pu
oTcyTcTBHM paBeH 0.

HroroBoe ypaBHEHUS BEPOSITHOCTU PA3BUTHSA JUACTOIMYECKON TUCHYHKIUU Y

OOJIbHBIX CaxapHbIM JTuadeToM 1 Tuna:

1
p - 1+e—(—0.2343+0.1637x+0.1611y+0.82222)’

TJIe P — BEPOATHOCTH pa3BuTHs nuaderudeckoi kapauomnarun; X — SICAM-1 mpu
KoHIeHTpanuu cBbime 608 Nr/Mn pasen 3, npu konteHTparwu ot 415 g0 608 Nr/Mn

paBeH - 2, mpu KoHueHTparmu MeHee 415 Nr/Mn paBen 1; Y — mnpu HaaIuduu
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nuabernyeckoit aBToHoMHON KJIAH npunst paBasiM 1, mpu otcyTcTBum paseH 0; Z - nmpu
Hannunu reHotuna TT rera NOS3 npunsit paBabIM 1, ipu oTcyTcTBUU paBeH ().
Hcnonb3ys OMHAPHYIO JIOTUCTUYECKYIO PErPECCUIO Y TPYIIIBI JIUI C CaXapHbIM
nuadbetoM | Tuma, ObUTO CO31aHO YpaBHEHHE JUIsl MPOTHO3UPOBAHUS PUCKA PA3BUTHS
KapJAMOMMOIIATHH B 3aBUCUMOCTH OT KOHIICHTPALMH MOJIEKYJIBI MEXKIECTOYHOM aAre3un

SICAM-1, akta HamMuMsI qUAOETHYECKOM aBTOHOMHOM HEMPOIIaTHH, HAJTUYUs TEHOTUIIA

TT rena NOS3.

Kinnanueckne npumepsl

Ipumep Ne 1

ITammenka A., 28 jet, HaOmMI0gaeTCS C TMArHO30M:

Caxapunbiii quadert 1 tum. Lenesoii ypoens HbA 1¢ menee 6,5%. JIlnaGetudeckas
JYCTalIbHAsl CUMMETpUYHAs MOJIUHEHponaTus, ceHcoMoTopHast ¢popma. J(nabernueckas
nedponatus A2 CI.

Anamues 3a601e6anus: 60JeeT caxapHbIM nuadeToM B TeueHue § yer. 3aboserna
OCTPO C BBIPAXKEHHBIM CHUKEHUEM MACChI T€Ja, BEIPAXKEHHOM CYXOCThIO BO PTY, YaCThHIM
MoyeuciyckanueM. bpuia rocnuranusupoBaHa B oTaeseHue 3HAoKpuHonorun KKBb,
BBISIBJIEHA KETOHYpHUS +++. Habmronaercs Yy HEBpOJIOra ¢ OJUArHO30M nuadbeTrnyeckas
nojuHeponaTud. JlaHHBIM JUarHo3 BeICTaByieH B TeueHue 4 seT. Heckosibko pa3 B 1oj
MOJy4yaeT Tepaluio MO IOBOJY NOJHMHEHponatuu. B TeueHue mnociaegHux 2 JeT
oOHapykeHa anbOymuHypus. Ha3zHaueHHyI0 AMETY, CO CIIOB MAalMEHTKU, COOMIOIAET
HEIMOCTOSIHHO.

B nacTosiiiee BpeMst mojrydaeT MHCYJIMHOTEPAIHUIO 10 6a3uc-00I0CHOM cXeMe:

- nacyyivH ['maprun-100 26 EJI B 22-00 4. mOAKOXKHO;
- uacynmuH Acmapt no 6-8 EJIX3 (¢ yuerom XE) moakoXHO HEMOCPEACTBEHHO
nepen eI0u.
Hacneocmeennwiii anamues He OTSTOLIEH.
Ha MoMeHT ocMoTpa ajio0bl Ha IEPHOJUIECKYIO CYXOCTh BO PTY, 4aCTOE HOYHOE
MOYEHUCITyCKaHue, 00IIYI0 Ca00CTh, MEPUOIUIECKOE UYBCTBO MOKAJIBIBAHUS B MaJblIax

HOT.
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Ipu usurxanvrom ocmompe.: COCTOSHUE yIOBIETBOPUTEIHHOE, CO3HAHHE SCHOE.

['pynHas kieTka mpu OCMOTpPE CUMMETPUYHAs, BBIMSIYMBAHUA B 00JaCTH cepiia
Het. [Ipy manbnanuu: BEpXyLIEYHBIN TOJYOK HAXoauTcs B 1,5 cM KHYTpU OT JIEBOU
CPEIMHHO-KJIIOYMYHOW JIMHUKM B V Mexpedepbe U 3aHuMaeT 1,5¢cM. AyCKyJIbTaTUBHO:
TOHBI cepAla sicHele, puTMuuHble, mymMoB Het. YCC 64/mun. AJl 110/60 mm pr.cT.,
OJIMHAKOBOE Ha 00EUX pyKax.

JlpIxaTenpHasi, MUIEBAPUTEIbHAS, MOYETIONOBAas CUCTEMBI O€3 MaTOIOTHUECKUX
V3MEHEHUN.

[Tpu nabopatopHOM 00CIIETOBAHUH:

oO1IuMi aHAIU3 KPOBHU:

IToxazarenn HucnoBoe 3HaYeHUE

HGB 124 r/n
ESR 5 MM/4
RBC 4,1x10%%/n
WBC 5,2 x10%n
[Tanoukosinepubie HerTpohuasr NEUT 2%
CermenTosinepusie HerTpohmasl NEUT 63%
EO 2%
BAS 1%
LYM 28%
MON 4%
PLT 193 x10%n

0oOIIMIT aHAJTN3 MOYH:

ITokazarenn UucnoBoe 3HaAUCHUE
Peaknus Cnabokucnas
OpPUTPOLIUTHI 0 B mose 3peHust
JlekonuThI | B mose 3penus
benok HET
I'moko3a 60 Mr/n
KeTtoHoBble Tena OTp.

Mukpoans0ymunypust: 30 mr/i.

B Onoxummuueckom aHaliu3e KpOBH:

IToxa3zarenn YucnoBoe 3HaUYeHHE
I'moxo3a 7,4 MMOJIB/I
I'mukupoBaHHBIN TeMOTTIOONH 7,4%
bunupyoun obmuit 5,8 MKMOJIB/J1
ACT 21 en/n
Kpeatnnun 75,5 MKMOJIB/IT
CK® 93 myr/mun./1,73 M°
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MoueBuHa 4,7 MMOJIB/TI
AJIT 16 en/n

OO0mmi 6ey10K 71 r/n.

OO0muii XxonecTepuH 4,3 MMOITB/TT
JITTHIT 2,44 MMOJIB/1
JITIBII 1,8 MMOIIB/I
Tpurnuuepuas 1,1 MmMoITB/1T

[Ipu mnpoBeneHUH TEHETUYECKOrO aHajiu3a B JIA0OpAaTOPUHM MOJIEKYJISIPHOU
renetuku HMU Monekynspraoit menuuuasl @I'5OY BO UI'MA Munszapasa Poccun Ha
mytanuu rena NOS3 B o6mactu C(786)T BoisiBunio Hanuuue renotuna CT.

OnpeneneHre TOKaszaTeleld MapKEepPOB DHAOTEIUATBHOW JUCHYHKIMHA B
ceiBopoTke kpoBu: SICAM-1-403 ur/mi, SP-selectin-197,3 ur/min, SE-selectin-29,7 ar/min,
NO*-36,9 mxmoie/1, NO?-22,64 mxmons/i1, NO3-14,5 mxmois/i1, NOS3-107 MkMoab/11.

3akmoueHue — HeBpoJiora:  Jmabetmueckas — AMCTaJIbHAsT — CUMMETPHYHAS
MOJIMHEUpONaTHsi, CCHCOMOTOpPHasl popMma.

3axmtoueHue odraigpbmoiiora: JIUCK 3pUTENBHOrO HepBa OJIeTHO-PO30BBIN.
TPAaHMIIBI €TO YETKHE. apTepUH M BEHBI HE M3MEHEHBI. JlmabeTnueckoi MaToJIOTHH HE
BBISIBJICHO.

CornmacHO anrOpUTMaM JMAarHOCTUKH CaXxapHOro Juabera, TPOBEICHBI

(yHKUIHOHATIBHBIE TPOOBI AJI BBISBICHUS TUa0€TUYECKON aBTOHOMHOW HEHPOIIATHH

ITpoba PesynpTar
Optocratuueckas npoba (tect Lllenonra) Cumxenune cucronmueckoro A/l va 10 mMm. pr.
CT., Iuacronundeckoe AJl cHU3MII0CH Ha 5 mocie
TIepEMEHBI MIOJIOKECHHS Tena u3

TOPU30HTAILHOTO B BEPTUKAIBHOE.
[Ipo6a oTpunarenpHasl.

V3MeHeHMe 4acTOThl CEpJICUHBIX COKpalleHnid | Pa3HuIa MakcMMaibHOTO W MMHUMAJIBHOTO
(UCC) mpu memienHoM TiryookoM neixannu (6 | UCC cocraBmna 19 ynapoB B MUHYTY — mpoba
B MUHYTY). OTpHILIaTENIbHAS.

[Tpo6a Banbcanbesl nipu 3anucu JKI'. Otnomenne (R-R)uaxe/(R-R)wun =1,28. TIpoba
BanbcanbBel OTpUIATEIbHAS.

Onektpokapauorpamma. Putm cunycoBeiii. UCC 62 ya./muH. Ilatonoruu He
BBISIBJICHO.

YapTpa3ByKoBO€ HCCIIEIOBAaHUE Cepilla ObLIO BBIMOJHEHO C HCIOJIb30BAaHUEM
CTaHJIapTHOM MeToauKkH Ha anmapaTtax «Acuson SC 2000» u «Vivid E9» (CILA).

Pe3ynbTarhl ynbTpa3ByKOBOI'O UCCIIEOBAHMS CEpALIA:
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Ilokazarenn YucaoBoe 3HAUCHHE
KJIP JIX 45,1 mm
K0 JDK 98,2 mn
MKII 8,3MM
3CJDK JIK 9,1 MM
OB 68,9%
TP 231 cm/c
MMJIK 138,4r
NMMJDK 88,9 r/m?
HOTC JIK 0,41 en
E 79,5 cMm/c
A 65,7 cMm/c
E/A 1,21 en.
DTE, 184 m
IVRT 78 Mc
E/e' 13,5 en.

B pesynpraTe mpoBeneHHOro 0OCIEI0BAaHUS MATOJIOTMUECKUX HM3MEHEHHH Y
MTAIUEHTKN HE BBISIBJIEHO.
BeposiTHOCT ~ pa3BUTHS ~ JUACTOJMYECKOHM JTUCHYHKIMH y  TALUUEHTKH,

paccunTa”Has o gopmyie:

1
p= 1+e—(—0.2343+0.1637x+0.1611y+0.82222)°

rac P - BCPOATHOCTD Pa3BUTHA

nuadernyeckor kapauonatuu; X — SICAM-1 npu koHnentpamuu cBbime 608 Nr/Mn
paBeH 3, npu KoHueHTparmu oT 415 1o 608 Nr/Mn paBen 2, npu KOHIIEHTPAIIMA MEHEe
415 Nr/Mn paBen 1; Yy — npu Hanmmuuu guadetndeckoir aBroHoMHOM KJIAH mpussT
paBHbIM 1, ipu otcyTcTBUU paBeH 0; Z - mpu Hanmunu renotuna TT rena NOS3 npunst
paBHbIM 1, ipu oTcyTcTBUU paBeH 0.

VY nanueHTku HeT 1adeTuueCcKol aBTOHOMHOM Hevponatuu 1 reHotuna TT rena
NOS3, nostomy y=0; z=0.
VYposenb sSICAM-1 y nanuentku paBeH 403 Hr/mi, clie10BaTelIbHO, X=1X.

Tornma:

1
p - 1+2 7—(—0.2343+0.1637*1+O.1611*0+0.8222*0)
)

=0,48.

p<0,5, 3HaYUT, BEPOSTHOCTH PA3BUTUSI AHA0OCTUUECKON KapIMOMUOTIATHN HU3KASI.

Ipumep Ne 2

ITanmenka O., 29 net, HaOJrOga€TCI C JUATHO30M:

76



Caxapunsriii quadert 1 tum. [leneBoii ypoens HbA 1¢ menee 6,5%. JIlnaGetndeckas
petuHomatusi, HenposmdeparuBHas craamss OU. JlmaGernueckas nucrambHas
CUMMETPHUYHAs TTOJIMHEWponaTusi, CCHCOMOTOpHast hopma. J{nadernyeckass aBTOHOMHaAsI
HelponaTHs, KapAUOBacKyJsipHas Gopma.

Anamnes 3abonesanus: boneer caxapupiM 1uadbetoM B TeueHue 11 mer. 3abosnena

OCTPO C BOBHUKHOBEHHEM 00111el c1ab0CTH, BRIPAXKEHHBIM CHIPKEHUEM MAacChl Tella Ha 6
KI' 32 MecCsl, TOCIUTAIM3UpOBaHa C KeToauuao3oM. B TeweHume 7 jer crpamaer
TMabeTUYeCKOM MoMuHeHponaTuen, peTUHONATUS B T€UEHUE 6 JIeT.
B Hacrosiee Bpems NpoBeneHa KOPPEKLIMS MHCYJIMHOTEPANUU C 3aMEHON MHCYJIMHOB
Ha: nHCcyJmH [eremup 18 EJl moakoxHo ytpom, 14 EJl Beuepom; nHCynmH Acriapt 1o 8
EJIX3 (¢ yuerom XE) moakoxHO HemocpenacTBeHHO mepes enoil. HaznaueHHyroo nuery,
CO CJIOB MAIIMEHTKH, COOJIFOIACT.

Hacneocmeennvlii anamues He OTATOLICH.

B MomeHT 06ciietoBaHus MPEIbSBIISET 5Kal00bl: Ha BEIPAXKEHHYIO CYXOCTh BO PTY,
001y cnabocTh, MNEPUOAUYECKUE TPUCTYNBI CEpALUECOMEHUsT B IOKOE, SIU30/bI
OecCUMNTOMHON TMIOTIMKeMHUH | pa3 B 2 HeJleJIu B HOUHOE BpeMs.

IIpn ocmotpe: cocrosiHue ynosieTBoputTenbHoe. Co3Hanue scHoe. [lomoxenue
aKTHUBHOE.

Poct 164 cM, Bec 64 kr, UMT=22,1 kr/m?.

['pyanas kieTka mpu oCMOTPE CUMMETPUYHAs, BBIIAYMBAHUS B 00IaCTH cepaLa
HetT. [Ipy manpnanuu: BEepXyLIEYHBINM TOJYOK HAXoauTcs B 1,5 cM KHYTpU OT JIEBOM
CPEIMHHO-KIIOYMYHOU JTUHUU B V MexpeOephe U 3aHUMAET 2 CM.

Tonwl cepaua sicabie, putMmuunbie. YCC 89/mun. AJl 120/90 mm pr.cT.,
OJIMHAKOBOE Ha 00EUX pyKax.

IIpn ocMOTpeE ABIXaTENbHOM, TAIEBAPUTENBHON, MOUYEBBIIEIIUTEIHON CUCTEMBI
MaTOJOTHUU HE BBISIBIICHO.

[Tpu mabopatopHOM 00CIIETIOBAHUU:

ITokazarenn YucnoBoe 3HaUYCHNE
HGB 129 r/n
ESR 6,5 MM/4
RBC 4,3x10%%/n
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WBC 6,0 x10%/n
[Tanoukosinepusie HelTpopmisl NEUT 2%
Cermenrosinepusie HerTpomiasl NEUT 58%
EO 1%
BAS 1%
LYM 31%
MON 3%
PLT 210 x10%x

OO0wumii aHAJIN3 MOYM:

Ilokazarens YucnoBoe 3HaUYeHUE
Peakius Cnabokucnas
DPUTPOLUTHI 0 B mone 3peHust
JIeKonUTEI 1 B mosie 3peHust
benok HET
I'mroko3a 58 mr/a
KeTtoHOBBIE TENA OrTp.

MukpoansO0ymMunypusi: 22 M1/

B GnoxmmudeckoM aHaau3e KpOBH:

Iloka3arenn YucnoBoe 3HaYCHUE
I'imroko3a 7,8 MMOIB/11
['mukupoBaHHBIN reMOTI00UH 7,5%
BumpyOun oOmii 5,65 MKMOJIB/IT
ACT 30 en/n
Kpeatnnun 69 MKMOJIB/J1T
CKD 104 ma/mun./1,73 M
MoueBuHa 5,1 Mmonb/n
AJIT 29 en/n
OO0muit 6e10K 68 /1.

OO6mwmit XonecTepuH

3,9 MMOJIB/T

JITTHIT 2,39 MMOJIB/T
JITIBII 1,91 MmMmoab/1
Tpurauuepuasl 1,2 MMOJIB/TT

[Ipy mpoBemeHWM TEHETUYECKOTO aHajdn3a B JIA0OpATOPUHM MOJEKYISIPHON
reHetukn HUM Monekynsproit meauumbasl @I'60Y BO UI'MA Munszapasa Poccuu Ha
mytaruu rera NOS3 B o6mmactu C(786)T BwisiBUn0 Hamuuue renotuna TT.

Onpenenenue TmoOKazaTelied MapKepoB SHJOTEIUATbHOW  AUCHYHKIMU B
ceiBopoTke kpoBu: SICAM-1-611ur/mi, sP-selectin-197,3 ar/mn, SE-selectin-32,1ur/mi,
NO*-32,9 mxmois/a1, NO?-22,64 mxmons/im, NO3-14,5 mxmois/1, NOS3-104MxMoIb/11.
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3akmiouenue  HeBposiora:  JlmaOeruueckass — QUCTalbHAs  CUMMETPUYHAS

MOJIMHEUPOTaTHsI, CCHCOMOTOpHas (popma.
3axmouenne odTampMoniora:  JIMCck 3puUTEIRHOrO0 HEpBa OJIeTHO-PO30BBIH,
IPaHUIBl YETKUE. APTEpUU Cy)KeHbl. BeHbl pacimpeHsl. BUaHbl ¢THHUYHBIC MEIKHE
KPOBOM3JIHSHUA. AHTHOPETHHONATHS, HenposmdepatuBHas craaus OU.
CorjacHo ajuropuTMaMm JHAarHOCTHKH nauadera,

CaxapHOTo IMIPOBCICHBI

(byHKIIMOHATBHBIE TPOOBI AJIs BBISBICHUS TUA0ETUYECKON aBTOHOMHOM HEMpOMaTuu:

ITpoba
Oprocraruueckas mpoba (tect lllenonra).

PesynbTar

Camxenue cucronumdeckoro AJ[ nHa 35
MM.PT.CT, a auactoiudyeckoe Ha 20 MM.pT.CT.
IpY  IEPEMEHHU  IOJOKEHUs  Tejna U3
TOPU30HTAJILHOTO B BEPTUKAIEHOE

[Tpo6a nonoxureapHas

Pasnuna MEXIY MUHHUMAJIBHON u

N3meneHne 4acToThl CEPIEYHBIX COKPAICHUM

(UCC) npu mMenieHHOM TIIyOOKOM JbixaHuu (6
B MUHYTY).

MakcumanbHo YCC 7 ynapoB B MHUHYTY —
po0a MOJI0KUTEIIbHAS.

[Ipo6a BanbcanbBel npu 3anucu OKI'.

OrnomreHne (R-R)uaxe/(R-R)wun =1,01. TIpoba
ITOJIOXKUTCIIbHAA

Onekrpokapauorpamma. Putm cunycoBwiii. YUCC 95 ya./mMun. CunycoBas
TaXUKaApIUsl.
Oxokapaunorpadus cepaua Obula BBIOJHEHA C MCIOJIb30BAHUEM CTaHIAPTHOU

MeTtoauku Ha ammaparax «Acuson SC 2000» u «Vivid E9» (CHIA). Pesynbrars

yJIBTPa3BYKOBOTO UCCIIEIOBAHUS CEpALIA:

Iloka3arenn YucaoBoe 3HAUYCHHUE
KJIP JDK 44,71 Mmm
K0 JDX 85,61 M
M2KII 9,02 MM
3CJIK JIK 10,03 MM
OB 69,7%

TP 290 cm/c
MMJDK 147,43 r
NMMJDK 87,95 r/m°
HOTC JIK 0,44 en

E 63,0 cMm/c;
A 73,3 cMm/c;
E/A 0,85 en.;
DTE, 214 mc
IVRT 91 mc

E/e' 14,3 en.
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B pesynprate mpoBeAeHHOTO OOCIENOBAaHMS BBISBICHA JUACTOJIMYECKAS
muchyakms 1 Tuna.
BeposATHOCTE  pa3BUTHS  JUACTOJMYCCKOH TUCHYHKIMM y  TAIUCHTKH,

paccunTa"Has 1o gopmyie:

1
b= 1+e—(—0.2343+0.1637x+0.1611y+0.82222)°

rA€ P — BEpPOATHOCTb  PAa3BUTHI

nuadernyeckoit kapauonatuu; X — SICAM-1 mpu konuentpaunuu cBbime 608 Nr/Mn
paBeH 3, npu KoHIeHTparuu oT 415 mo 608 Nr/Mn paBeH - 2, py KOHIIEHTPAIIUN MEHEE
415 Nr/Mn pasen 1; Yy — npu Hammunu quadberndeckoir aBroHoMHOM KJIAH mpuHsT
paBHbIM 1, ipu oTcyTcTBUM paBeH 0; Z - mpu Hanmmuuu renotuna TT rena NOS3 npunsr
paBHBIM 1, ipu oTCYTCTBUU paBeH 0.

VY manueHTKy NpucyTCTBYET AuabeTrueckass aBTOHOMHAs HEHPOIaThus U T€HOTHIT
TT rena NOS3, nostomy y=1; z=1.
Yposers sSICAM-1 y manmeHTkH paBeH 611 Hr/Mi, clieqoBaTenbHO, X=3.

Torna:

1
p= 1+2 7—(~0.2343+0.1637%3+0.1611+1+0.8222x1)
’

=0,67.

p>0,5, 3HAUUT, BEPOSTHOCTh PA3BUTHS JUAOECTUYECKOW KapAUOMHUONATUU

BBICOKaAsI.

Ipumep Ne 3

ITament B., 34 neT, HaOIrOa€TCS C JUATHO30M:

Caxapnsriii quadert 1 tumn. Lenesoii ypoens HbA 1¢ menee 6,5%. JIlnaGetndeckas
JYCTalIbHAsl CUMMETpUYHAs MOJIUHEeHponaTus, ceHcoMoTopHast ¢popma. J(naberndeckas
petuHonatus HenpoymdeparuBHas ctaaus OU. Jlmabernueckas neppomnatus A2 C2.

Anamnes 3abonesanus: 60aeeT caxapHbIM 1uabeToM B TeueHue 12 ner. 3aboien
OCTPO C BBIPAXKEHHBIM CHUKEHUEM MACChI T€JIa, BEIPAXKEHHOW CYXOCTBIO BO PTY, YaCThHIM
Mouenciyckanuem. [Ipu oOpamieHnn K TepamneBTy BBISBICHA TIIIOKO3a KpOBU 12
mmoub/J1. [Tonydaer neuenue: Xymynun HIIX 22 ex. ytpo, 18 en. B 22.00 n/k; Xymasor
o 8 ex. 3 pa3a n/k 3a 5 MuH 710 enbl. JnabeTndeckas nmoauHeHponaTys BhICTaBIeHa &
net Hazala. Heckosibko pa3 B roj MONy4yaeT TEpamuio IO MOBOJAY MOJUHEUPOIATHH.

JlnabeTnueckasi peTUHONATUS HeNpoaudepaTuBHas cTaaus B TeueHue 6 net. B teuenue
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NOCNIeAHNX 2 JIET OOHapy’KeHa aabOyMUHypus, ojlydaer Tab. DHananpuia 2,5 mr no 1
T. 2 pa3a. Ha3HauenHyto nuety, co CJIOB MalueHTa, COOII0JaeT HEITOCTOSHHO.
Hacneocmeennwuii anamnes: y mansl CJ1 2 Tuna.

Ha momeHT ocMmoTpa XajoObl Ha MEPUOJHYECKYIO CYXOCTh BO PTYy, 4aCTOE€ HOYHOE
MOYEHCITYCKaHHUE, IEPUOANYECKOE YyBCTBO MOKAJIBIBAHUS B MAJIBLIAX HOT.

IIpu gpuzuxanbHom ocmompe. COCTOSTHUE YIOBIETBOPUTEIBHOE, CO3HAHUE SICHO.
Poct 172 cMm, Bec 68 k1, UMT=23 kr/m>.

['pynHas KkjieTka Ipyu OCMOTpPE CUMMETpPUYHAs, BBISIYMBAHUSA B 00JaCTH cepaua
Het. [lpy manpnanuuy: BEpXyLIEYHBIM TOJYOK HAXOAUTCS B 1,5 cM KHYTpu OT JEBOU
CPEIMHHO-KJIIOUYMYHON JUHUU B V MexpeOdepre U 3aHuMaert 2,0 cM.

Tonwsr cepana scuele, putmMuunbie. YCC 90/mun. AJ[ 110/70 mm.pT.cT,
OJIMHAKOBOE Ha 00EnX pyKax.

IIpu ocMOTpe ABIXaTEeNbHOM, TUIIEBAPUTEIBHON, MOYEBBIICIUTEIBHON CUCTEMBI
IIATOJIOTMH HE BBISBIICHO.

[Tpu nabopatopHOoM 00CIIETOBAHUH:

OO6mwmit aHamM3 KpoBH

ITokaszarens UucioBoe 3Ha4YCHHE
HGB 132 v/n
ESR 5 MM/4
RBC 4,1x10%/n
WBC 5,2 x10%x
[Tanoukosinepusie HeliTpopuinsl NEUT 2%
CermenTosepuble HeTpopuiasl NEUT 63%

EO 2%

BAS 1%

LYM 28%

MON 4%

PLT 193 x10%/n

OO0mmt aHaJIN3 MOYM:

[Toka3zarens HucnoBoe 3Ha4YeHHE
Peakuus Crnaboxucnas
DPUTPOLIUTHI 0 B moJie 3peHust
JIenKoUUTHI 1 B ose 3peHus
benoxk oTp

I'moko3a 60 mr/n

KeroHoBBIE TENA Orp.
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Muxkpoansoymunypusi: 38Mmr/i

B Onoxumu4eckom aHalin3e KPOBH:

Iloxazarenn UucnoBoe 3HaYCHHE
I'mroko3a 8,4 MMOIB/1T
I'ukupoBaHHBIN reMOTIIOONH 8%

bumpyoun o6mmit 5,8 MKMOJIB/TT

ACT 21 en/n
Kpeatunun 110 MKMOJIB/7T
CK®D 84 mu/mun./1,73 M°
MoueBnHa 4,7 MMOJIB/TT
OO6mwmit 6emok 71 r/n.

AJIT 32 en/n

OO6mwmit XonecTepuH 3,3 MMOJIB/I
JITTHIT 2,8 MMOIIB/TT
JITIBIT 1,9 MMoab/n
Tpurnunepu sl 1,8 MMoITB/NT

[Ipu mnpoBeneHUH TEHETUYECKOTO aHajiu3a B JIA0OPATOPUHM MOJIEKYJISIPHON
reHetukn HUM Monekynspaoit meguumasl @I'60Y BO UI'MA Munszapasa Poccuu Ha
myTtaruu rera NOS3 B o6mactu C(786)T BersiBuio Hamuaue renotuna TT.

Onpenenenve TmoKa3zaTelned MapKepoB AHAOTENUATBHOM JUCHYHKIHUHU B
ceiBopoTke kpoBu: SICAM-1-603ur/mi1, SP-selectin-192,3 ur/mn, SE-selectin-34,1x1r/mi,
NO*-34,9 mxmoie/a1, NO?-22,64 mxmons/in, NO3-14,5 mxmois/1, NOS3-104MxMoII6/11.

3akmroueHue — HeBpoJiora:  JluabGeTwdeckass — AWCTAlbHAs ~ CUMMETPHYHAS
NoJIMHENHponaThsi CCHCOMOTOpHas popma.

3akmtoueHue odraigpmoiiora: JIMCK 3pUTENBHOTO HepBa OJIeTHO-PO30OBHIN.
T'PaHUIIBI €T0 YETKHE. apTEPUHU U BEHBI HE H3MEHEHBI, CIMHUYHBIC TBEP/IbIC SKCCYIAThI.
CoryiacHO anropuTMaM JHATHOCTUKHA CaXapHOTO JauadeTa, MPOBEACHBI

GbyHKIMOHATBHBIE TPOOBI JJI BBISBICHUS TUa0ETUYECKON aBTOHOMHOW HEHPOIIaTUH:

IIpo6a Pesynbrar
Optocratuueckas mpoda (tect Lllenonra). Cumxenune cucroaudyeckoro AJ[ wHa 32
MM.PT.CT, a JAMACTOJIMYECKOEe Ha 22 MM.PT.CT.
Npu  TEepeMeHe  TMOJOXEHUs  Tela U3
TOPU30HTAILHOTO B BEPTUKAIBHOE.
[Tpo6a monoxuTenpHas

N3meHeHne 4acToThl CeplIeUHBbIX COKpalleHuil | Pa3Huima MEXITY MHUHHMAaJIbHON u
(UCC) npu MeuieHHOM riy6oKoM jbixannd (6 | makcnmansaoit UCC 8 ymapoB B MHHYTY —
B MHHYTY). po0a MoIoKUTETbHAS.
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ITpo6a Banbcanses! mpu 3anucu DKI'. Otromrenne (R-R)vaxe/(R-R)wm =0,09. IIpoba
ITIOJIOKUTECIJIbHAsA

Onexrpokapauorpamma. Putm cunycosbii. YCC 100 ya./mun. IlaTonoruu He
BEISIBJICHO.

Oxokapauorpadusi cepua Obula BHIIOJHEHA C MCIOJIB30BAHUEM CTaHIAPTHOU
Meroauku Ha ammapatax «Acuson SC 2000» u «Vivid E9» (CHIA). Pesynbrarhbl

YJIBTPa3ByKOBOI'O MCCIIEIOBAaHUS CEpLIA:

Ilokazarens UuncnoBoe 3HaUEHNUE
KJIP JDK 45,1 MM
K0 JDK 98,2 mn
MIKII 8,3MM
3CJEK JIK 9,1 MM
OB 68,9%
TP 231 cm/c
MMJDK 138,41
NMMJDK 88,9 r/m?
HOTC JIK 0,41 en
E 72,5 cMm/c
A 69,7 cMm/c
E/A 1,04 en.
DTE, 184 m
IVRT 78 mMc
E/e' 11,2 en.

B pesynbrate mnpoBeaeHHOTO 0OCIEIOBaHUS MATOJIOTUYECKUX H3MEHEHUU Yy
MalKUeHTa HE BBISBIICHO.
BeposiTHOCT  pa3BUTHSL  JUACTOIMYECKOM  JUCPYHKIMM Yy  TALMEHTA,

paccunTa"Has o gopmyre:

1
p_1+e—(—0.2343+0.1637x+0.1611y+0.82222)’ rac race p

— BCPOATHOCTb Pa3BUTHUMA

nuadernyeckoi kapauonatuu; X — SICAM-1 npu koHnentpamuu cBbime 608 Nr/Mn
paBeH 3, npu KoHIeHTpaiuu oT 415 1o 608 Nr/Mn paBeH - 2, ipy KOHIIEHTPAI[UK MEHEES
415 Nr/Mn paBen 1; y — npu Hajguuuu guadetuueckor aBroHomMHol KJIAH mpunst
paBHbIM 1, ipu oTcyTcTBUM paBeH 0; Z - npu Hanmmuuu reHotuna TT rena NOS3 npunsr
paBHbIM 1, ipu oTcyTcTBUM paBeH 0.

VY nanueHTKy HeT TradeTUUeCKO aBTOHOMHOM HeMpornatuu 1 reHotuna TT rena
NOS3, noatomy y=0; z=0.

Yposens sSICAM-1 y manimenta paBen 603 Hr/mi, cieqoBaTeNbHO, X=2X.
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Tornma:

1
b= 142 7—(—0.2343+0.1637%2+0.1611%0+0.8222+1)
)

=0,64.

p<0,5, 3HAQUUT, BEPOSITHOCTH PA3BUTHS AUAOCTUUECKON KapAUOMUONATHU HU3KASL.
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I'JTABA 4. OBCYKAEHUE ITOJIYYEHHbBIX PE3YJIbTATOB

CaxapHublif guadet ocTaeTcst 0IHOM U3 HanboJiee 3HAUMMBIX U CJIOKHBIX MPOOIeM
B MHPOBOM MEIUIMHCKOM COOOIECTBE, NPHUHAB MacIiTadbl HEWH(EKIMOHHOU
snuaeMun. PaccmarpuBasi  naHHBIe, BHECEHHbIE B  (pelepasibHBIi  PETUCTP
3a0aliKaJbCKOTO Kpasi, MOKHO YBUJIETb, YTO OOIAsi YUCIEHHOCTh OOJIbHBIX CaXapHbIM
I1abeToM COCTaBIIsIET IPUMEPHO 24 ThIC. YenoBeK, u3 KoTopelx CJl 1 Tuma cocrapiser
1800 smu. /laHHOe 3a0o0y€eBaHUE aCCOUMUPYETCS C CEPbE3HBIMU IOTEPSIMHU, Kak
COLIMAJIbHBIMU, TAK U SKOHOMUYECKHUMHU, B CBSI3U C OTPOMHBIM YHCIIOM MUKPOCOCYAUCTBIX
OCJIOKHEHHM C TIOPaXEHHEM OPraHOB-MHUIIECHEW, KOTOpPHIE MNPHUBOAAT K paHHEU
VMHBAJIMM3ALUY, CHI)KEHUIO TPYJOCIOCOOHOCTH U HHU3KOMY KauecTBY >KM3HU
nanueHToB. Tak kak pa3zutue CJI 1 TMma mpoucXOAUT B MOJPOCTKOBOM U MOJIOAOM
BO3pacte, OONbIIOE 3HAYECHHE WMEET JeTAIbHOE H3YYCHHE OCIOKHEHUH TaHHOTO
3a00JIeBaHUsl M WX paHHIS JUAarHOCTHKA, TaK KaK »3TO IO3BOJIUT YBEIUYUTH
POJOKUTEILHOCTD M KAYeCTBO KHM3HU O0JIbHBIX [3, 4, 29, 169].

Oco0oro BHUMaHUs 3aCiIy’KMBaeT (PaKT, YTO OCHOBHOW MPUYMHON CMEPTHOCTU
npu caxapHoM auabere Kak 1 Tuma, Tak ¥ 2 Tuma, ABJISAIOTCA MOpakeHus cepaua [78,
170,176]. CepaeuHo-coCyaucTbie 3a00JieBaHUsA, KOTOPBIC SBISAIOTCS OCHOBHBIM
OCJIO’)KHEHHEM Yy MAalMEHTOB C caxapHbIM nauabetoM, Ooznee uyem B 70% ciyuaeB
IPOrPEeCCUpPYIOT JO CEpAEYHOW HEJOCTAaTOYHOCTH, YTO PE3KO  YBEJIUUYHMBAET
3aboneBaeMoCcTh M cMmepTHOCTH [70, 78, 153, 169, 175]. MccnemoBanusi cepacyHON
HEJ0CTATOYHOCTHU IPU CaXxapHOM JauadeTe 2 THIla BCTPEUAIOTCsl BO MHOKECTBE HAyUHBIX
nyOnukanuii. Ilatorenes maHHOTO 3a00NIeBaHWs HAMPSMYIO CBSI3aH C Pa3BUTHEM
aTepockiepo3a. B HacTosIiee BpeMsi MPOBOIUTCS aKTUBHOE M3y4e€HHE HEaTePOTEHHOTO
nopaxenus cepaua mpu CJI 1 u 2 tuna [27, 55, 56, 63, 120, 122, 127, 129, 136-138, 195].
B cBsi3u ¢ Tem, uTo nuabeTHueckas KapInOMHOIATHUS SBIISIETCS MHOTO(GAKTOPHBIM U JI0
KOHI[a HE PACKPBITHIM OCJIOKHEHHEM CaXapHOTo [uadeTa, CTAaHOBUTCS KpailHe aKTyaabHO
UCCJICIOBAaHUE HE MPOCTO KIMHUYECKHUX CHMIITOMOB, HO TaKXe TEX aCHEKTOB, KOTOPHIC

YBEJIMYUBAIOT PUCKU U YCKOPSIIOT pa3BUTHE MATOJIOTUH Cep/illa U COCYJIOB Y OOIbHBIX
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caXxapHbIM JUA0ETOM, B YAaCTHOCTH META0OIMYECKUX HU3MEHEHHH W TEeHETUYCCKUX
0COOEHHOCTEH.

ITo nanubIM HamuoHaiabHOTO HHCTHTYTa 310poBbi (NIH) m Amepukanckoit
Kapauosiornuecko accoumanuu (AHA), kapauoMuonatuss — 3TO COOMpaTENbHBIN
TepMUH, OOO3HayYaroNIUMK 3a0o0JieBaHUE CEPJCYHOM MBIIIILI (MHOKapaa) Ha (oHe
caxapHoro auabera. B coBpeMeHHOI mnuTepaType OIpeAesieHHe KapJuOMHUOMATHH
BKJIIOYAET MATOJIOTMUYECKUE W3MEHEHUs KalWUISIpOB MHOKapaa, METa00JIMYeCKUn
anua03 B KapJMOMHUOILIMTAX, HHTEPCTUIIUAIBHBIA KapJIUOCKIIEPO3, a TAKKE HapyUICHUE
BETETATUBHON  wHHepBanuu. Kapauomuomnatuss  (QyHKIIMOHAIBHO  MPOSIBIISETCS
JIMAaCTOIMYECKON TUCPYHKIMEH IeBoTOo *kenynouka [33, 39, 44,75, 171, 182].

B nmanHoit paboTe MBI U3ydanud BIUSHUE MAapKEpOB SHIOTEIHUATLHOM
TUC(YHKIMH, TOJUMOPPHU3MA TE€HOB HHAOTEIUATbHOM CHHTa3bl OKCHAA a30Ta u
TUAa0ETUYECKOM KapUOBACKYJSIPHOW aBTOHOMHOM HEMpoOmaTUM Ha TOpaxeHUe
MUOKap/a Mpu caxapHoM auadere 1 tuna.

B namie uccnenoBanue ObuM BItOUeHbI nanuenTsl ¢ CJl 1 Tuna B Bo3pacTte ot
16 1o 40 net, HE UMEIOIINE COMYTCTBYIOUIUX CEPJACYHO-COCYTUCTHIX 3a00JeBaHUN U
TSDKEJION cOMaThdeCcKou rarosioruv. KonTpoisbHas rpynna cocrosiia u3 S0 nmpakTUu4ecKu
3JI0POBBIX JIUII, COITIOCTABUMBIX I10 MOy U BO3pacTy. Bce manuenTsl Obuih pa3/ieieHbl Ha
Ipynmnbsl B 3aBUCUMOCTH OT HaJW4Ms KapAUOBACKYJSIpHOW (opmbl anabeThyeckon
aBTOHOMHOM HEWpoIaThM, AUACTOJUYECKON AMCHYHKIMU JIEBOrO >KEIyJouka U 0e3
JTAHHBIX OCJIO)KHEHUM. Y BCEX MAIIMEHTOB YPOBEHb IITUKUPOBAHHOTO reMOTTIO0MHA OBLI
BEIIIIC IIEJICBBIX IOKasarenmen [22, 47, 72, 78, 81, 83, 102]. JImaGermueckue
MUKPOCOCYIUCThIe oclokHeHus: perunomnarus I-l11 cr., medpomatus Al-A2 CI-3,
MOJIMHENPONaTHsl — BO BCEX IPYIINAX BCTPEUAINUCHh B PABHOM COOTHOILICHHH.

Pe3ynbTaThl UcClieI0BaHUM, MPOBEACHHBIX B TOCIEAHEE BPEMS, TOBOPST O TOM,
yT0 pacnpoctpaneHHocTh K/IAH y marmeHToB ¢ caxapHbIM TuaOETOM COCTABIISIET OKOJIO
25% [17, 19, 66, 74, 106, 114, 145, 184], xotsa manubie HU(PHI HE OTPAKAIOT PEATbHBIE
MOKa3aTeln B CBSI3U C JUIUTEJIbHBIM OCCCUMIITOMHBIM TE€UEHHEM MaTojoruu. MuTepecex
TOT (paKT, 4TO JIJIsi CAaXapHOTO NUadeTa pa3IMUHbIX TUIIOB OTIUYAIOTCS U (PaKTOPHI PUCKA

pazButusi KJIAH. Tak ocHOBHbIMU (DakTOpamu, BIUSIOUIMMU Ha (HOPMHUpPOBAHUE
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aBTOHOMHOW HEHpPOMaTHH Y MAI[MeHTOB CaXapHbIM 1uabeToM | Tumna, CYUTAIOT CTOHKYIO
TUTIEPIVIMKEMHIO, HAJIMYHME JPYTUX MHUKPOCOCYAUCTBHIX OCJIOXHEHHH, apTepuaIbHYyIO
runeprens3uto. [lpu caxapuom auabere 2 Tuma BBLAAIOT: WHCYJIHMHOPE3UCTEHTHOCTD,
OKHpEHUE, TMTEIBHOCTh 3a0o0yieBanus, (DakT KypeHus. J[muTenprHOe OECCUMITOMHOE
teuenue KJIAH 3arpynssaT Bepudukainio 1aHHON MaTOJIOTHH.

JlnarHoctuka KapAMOBACKYJIApHON ¢GopMbl AMAOETHUUECKOW aBTOHOMHOM
HelponaTUM MPOBOJAWIACH C TOMOINBIO CTaHAApTU3UpOBaHHBIX 1pob. JIKAH
ycTaHoByeHa y 59 obcnenoBanubix Hamu OonbHBIX CJ 1 Tuma, uro cocrapinser 42,1% ot
o0IIero KoJim4ecTBa JMI ¢ caxapHbiM jauaderom [47,102]. TlomydeHHBIC pe3ybTaThI
OTPa)KaIOT BBICOKYIO PACHPOCTPAHEHHOCTh ABTOHOMHOM HEWpONATUU MPU CaXapHOM
nuabere 1 TuUma y MalMEHTOB MOJOJOTO BO3pacTa, 4YTO MOXKET OBbITh CBSI3aHO C
MPULETLHOM JAUArHOCTUKOM JAaHHOTO OCJIOXXHEHHS M IUIOXUM TJIHUKEMUYECKUM
KOHTPOJIEM B UCCIIEYEMOI TpyIINe, a TaKKe HAIMYMEM YHAOTEIHATbHONU JUCHYHKIIUU C
MOBBIIIEHUEM YPOBHS MOJIEKYJI MEKKJIETOUHON aJIr€3HH.

brina mpoananu3upoBaHa W PacHpoOCTPAHEHHOCTh JIPYTUX MHUKPOCOCYIUCTHIX
OCIIO)KHEHHM caxapHoro jauabera B Hcclieayemoil rpymnme. Yaiie Bcero BcTpedaeTcs
TaKO€ OCJIOKHEHUE, Kak XpoHudeckas 0osie3Hb nouek (XbII). OHo Ob110 00HApYKEHO Y
82,3% mnuiy ot obmiero koiauwdecta 6onpHBIX CJ[ 1 Tuma, uto cocraBmino 115 denosexk.
Cpenu marnreHToB yKa3aHHOM rpyMibl AHA0ETUUECKYI0 PETUHONATHIO | CTETIeHH UMEIOT
32 genoBeka, 9To coctaBigeT 22, 6% ot obmero kommuectBa aui ¢ CI 1 tuma, a 2
creriechn — 7 4enoBek (4,8% ot oOmiero kojguyecTtBa OOJIbHBIX). J[naGernueckas
aBTOHOMHAsI HEeHpomnaTusi KapAHUOBaCKYJSIpHON (POPMBI, KaK yxe ObUIO yKa3aHO BBIIIE,
ObL1a BbIsiBNIeHa Yy 42,1% nui, 4To cocTaBisieT 59 4yenoBek, a CECHCOMOTOPHOU (POPMBI y
61,3%, To ecth y 86 marmentoB. Cpenu 6onpHBIX ¢ JIKAH oO6HapykeHO 34 manueHTa ¢
JIMACTOJINYECKON TUCPYHKIMEN JIEBOTO KEIyJ04Ka, 4TO cocTaBisieT 57,6% oT oluiero
KOJIMYECTBA MalueHToB, crpanaromux JKAH

B ob6cnenoBanuu yqacTBOBaIM JUIA CO CTAXKEM caxapHoro auabdera ot 3 1o 16
net. Ilpu stom y GoapHbix C/] 1 Tuma He yCTaHOBJIEHBI BBIPAXKEHHBIC W3MEHCHHS B

crpykrype JIK npu cpaBHeHMU ¢ KOHTpoJieM. Bo3M0kHO, ChIrpai pojib TOT (PaKT, YTO
2
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BbIOOpPKA 00CTIEeAyEMBIX JIUL TOJ0UPAIach C YIE€TOM 5KECTKUX BO3PACTHBIX OTPaHUYCHHNA
(manumenTsl 70 40 JIeT) U KPUTEPUEB UCKITIOYEHHUS MATOJIOTUUYECKUX COCTOSTHUM.

B paGote ObuM MOTy4YeHBI pe3yabTaThl, TOBOPAIIKE O BRIPAXKEHHOMN acCOlMaINU
JIKAH c xapauomuonatueid. 9T0 COOTHOCUTCS C TaHHBIMU JuTepatypsl [179, 194, 199,
204]. JlmarHocTMKa HanM4yusg KapAuoMHoInatuu mocie mnpoBeneHus OxoK[ wu
oonapyxenuss JIJJDK Obuta Bo3MoOkHa Ojarojaps NPUMEHEHHIO B JU3aliHE
UCCIIEIOBAHUSI CTPOTUX KpuUTepueB UckiItoueHus. Y 34 manuentoB BoiaBiaeHo JIJIJIK,
yto cocraBisieT 24,3% ot obmiero konmuectra i ¢ CJ1 1 tuma [81, 98, 102].

Kapmnomumomatust Ha (oHE aBTOHOMHOW Helpomnatuu QGopMHupoBaIach y
NAlMEHTOB MpPHU IJIUTEIBHOCTH 3a00jeBaHusd Oosiee 5 jeT. YKa3aHHOE OCJIOXKHEHUE
HauOoJee pacrpoctpaneHo y auil co ctaxxem CJI 1 Tuna 6onee 10 net, a umenHo y 57,1%
JUIl U3 Ha3BaHHOW moarpyimnbl. [lolydeHHbIE pe3ysbTaThl COMOCTABUMBI C JIAHHBIMU
autepartypsi [149, 163, 179].

JInuTenbHas TUNEPIIIMKEMHUS] KaK IMYCKOBOM MEXaHU3M Pa3BUTHS OCJIOKHEHUI
caxapHoro auadera HeocropuMma. CorjiacHO COBPEMEHHOW TEOPUU «METa0OIMYECKON
naMaTu» TMpU HEOJArONPUSITHOM TIIMKEMUYECKOM KOHTPOJE MPOUCXOAUT 3aIyCcK
MaTOJOTUYECKUX MEXaHU3MOB, MPUBOMSIIMX K MPOTPECCUPOBAHUI0 MUKPOCOCYAUCTHIX
OCJIOXKHEHH B TEUYEHHWE MJIUTEIIBHOTO BPEMEHH, MO MeHbled Mmepe no 10 mer.
Huactonuueckass ~ AUCHYHKIMS ~ JIEBOTO  OKEIyJOYKa  SBISIETCS  MapKepoM
kapauomuonatuu. Ilo pesynbratam nooOcnepgoBanus 4dactota BeisiBiaeHUsS JJIJDK
nocturana 24,3% kareropuu OOJIBHBIX MOJIOJOTO BO3pacTa 0€3 YeTKHX KIMHUYECKUX
MPU3HAKOB CEPICUHOI HEJOCTAaTOYHOCTH. B HacTodiel paboTe moka3aHa B3auMOCBSI3b
MEXIY pPacnpOCTPAaHEHHOCTHbIO MOPaXEHUH cepaua, B TOM YHCIE AUACTOIUYECKON
TUChYHKIIMK JIEBOTO >Kenmynodka, u jiuutenbHocThio CII 1 Tuma, a Takke CTENEeHbIO
KOMITCHCAIIMK YTJIEBOJHOTO oOMeHa [28, 48, 69,81, 83]. B mureparype AAJDK cpemn
6onpubIX CJ] 2 THma nuarnoctupyetcs ot 50 1o 75% [5, 7, 29, 58, 61].

['unepriavkeMusi,  BbI3BIBAIOIIAS  TJIWUKO3WIMPOBAHWUE  TEMOIJIOOMHA  C
MOBBIIIIEHUEM €ro CXOJICTBAa K KHCJIOpPOAY, TaKXKe SBISETCS OJHUM U3 (HhaKTOpOB
dbopMHpoBaHUS KapAMOMHOIIATHN. Y BEJIMUYEHNE TITMKUPOBAHHOTO TeMOTIIO0NHA B CBOIO

oucpcab MPUBOAUT K T'MITIOKCHUHA TKaHEW U BbI3BIBACT YCHUJICHHYIO I'€HCPAaluI0 aKTUBHBIX
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dbopm KucIopoaa, M, Kak CIEICTBHUE, YBEINYNBAECT CKOPOCTh MEPEKUCHOTO OKHCIICHUS
JMIAOB, ¢ GOopMHUPOBaHUEM SHAOTEIMANBHOM nucyHkiun [8, 17, 70, 94].

HeoOxoaumo ~ yuuThIBaTH ~ BO3MOXHOCTH ~ Pa3BUTHS  JTUA0ETHYECKOM
KapJIMOMHUOIIATUN B CBSI3U C META0OJMYECKUMU HAPYIICHHUSIMU B KapJIUOMUOLIUTAX.
JnabeTnueckass KapJuOMHUONATHsI MOXKET OBbITh BbI3BaHa NEPBUYHBIM J€PEKTOM B
CTHUMYJISILIMM TJIMKOJIM3a U OKHUCIIeHHUs TToko3sl [8, 17, 166, 177, 182]. Kak usBectHO,
AT® HeobxoauMa 1Ji OAACPKAHKS AKTUBHOTO MOHHOTO TPAHCIIOPTA M 00pa3yeTcsi OHa
MOCPEJICTBOM TJIMKOJIN3a, KOTOPBIA CHWXKaercsa y OonbHbIX CJl. DTO mpuBOAMT K
MOBPEXACHUIO MeMOpaHHOU CTpYKTypbl Kietok [8, 17]. Ilpennmonaraercs, 4To u3-3a
KJICTOYHOTO UCTOIICHUSI TPAHCTIOPTEPOB TIIFOKO3bI Yy MAIIMEHTOB C CaxapHbIM 1adeToOM
HapylaeTcs yTwiu3anus Toko3bl [82]. JlaHHOE OOCTOSITENIbCTBO MOXKET OBITh
YCTPaHEHO ¢ TIOMOIIBIO HHCYJIMHOBOM Tepanuu [60, 69].

CHIDKEHHE OKHUCJICHUS TJIIOKO3bI SIBIISIETCS MPUYUHON MOHMKEHUS aKTUBHOCTU
MUPYBATAETUAPOTE€HA3bl U HAKOIUICHHS POIYKTOB OKUCIICHHS JKUPHBIX KUCIOT [60, 69].
B pesynapTare OKHUCIUTENBHOIO CTPECCa, BBI3BAHHOTO O€Ta-OKUCIECHUEM KUPHBIX
KHUCJIOT, TOBBIIIAETCA IPOHUIIAEMOCTh JHAOTENIUS M CHUHTE3 TPUTIULEPUIOB, YTO
MIPUBOJINT K MOBBITIICHUIO TIOTPEOHOCTH MHOKap/ia B KHCIOPOe U HHrnoupoBanuio Ca-
AT®-a3p1  capkomazMaTiueckoro petukyiayma, Na, K-ATd-aszpi, Na/Ca-oOmeH,
cHmwkeHuto KoHberparuu AT® B MuoOKapae, H3MEHEHUIO pPabOThI TOTEHIIHAII-
3aBHCHMBIX KaJbIIMEBBIX KaHaoB [7, 60]. JlaHHbIe HapyIIeHUS TPUBOIAT K MEPErpy3Ke
MHUTOXOHJIpUM KaTHOHAMHU KaJIbIIMS WU HUCTOLIeHHIO 3amacoB ATd, cokpaTuTeabHOU
HEJIOCTATOYHOCTH U THOENH KJIETOK, YTO MIPUBOJIUT K PA3BUTHUIO TUCHYHKIIMM MUOKap/A.
Kak pe3ynbTar BO3HMKAIOT M3MEHEHHUS B dKcnpeccuu Muo3uHa. docdopunupoBanue
MHO3MHAa BHOCUT BKJAJ B pa3BUTHE MHUOPUOPUIUIIPHOTO PEMOJICTUPOBAHUS B
nuadernyeckom ceparue (7).

Takum o006pa3oMm, MOKHO TOBOPUTH O TOM, YTO IEPBOHAYAIBHBIM 3BEHOM B
pPa3BUTHHM  BBISBICHHBIX W3MEHEHHH B CTPYKTYype MHOKapJa, B YacCTHOCTH,
JIMACTOJIMYECKON NUCHYHKIIMHU JIEBOTO JKEIIYJ0YKa, SBISICTCS TUICPTIIMKEMUs, U, Kak
CJIEJICTBHE, YHEPTETUICCKUI NTePUITUT, TIIMKUPOBAHKUE OCIIKOB U MPOBOKAIINS PA3TUIHBIX

nyTei pacnaa riroko3si [7, 60].
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BbIsIBIIEHHBIE W3MEHEHMS YKa3blBalOT HA paHHUE NPHU3HAKH HAPYIICHUS
muactommueckord (ynakmum JOK y mammentoB ¢ CJl, HE uMEOmMUX KIMHAYECKHUX
MPOSIBICHUM KapAMOMUOIIATHH.

[locne ananuza mapameTpoB auactonuuyeckoil (ynkuuu JDK y mamueHToB c
caxapHbiM nuabetom | Tuma B rpymnmne namueHToB ¢ auabermdeckoil KMII Obuin
BBISIBJICHBI TPU THUIIA CIIEKTpa, MPHU 3TOM TOpa3/io 4Yaile BCTpeyascs THUI HapylIeHUs
penakcaruu 1 tuna. OH ObuT OOHapyxkeH y 55,9%, utro cocraBisier 19 manueHTOB.
[IceBnonopmManbHbIil TUl onpezeneH y 10 6omapHbIX (29,4%), 5 manmMeHToB COCTaBIISUIH
IPYIITy C pECTPUKTUBHBIM TUIIOM (14,7%).

Ocoboe BiusSHHE HaA TOPAXXEHUE CEpJlla OKa3bIBACT HSHAOTEIHAIIbHAS
TUCPYHKIMS U JuabeTHUyecKas MUKpPOAHTHOINATHS; MOCKOJIbKY MOBTOPHBIE AMH30.IbI
UIIEMUU MUOKap/a U penepdy3noHHOE TOBPEXKIEHNE CIIOCOOHBI PUBOAUTH K PA3BUTHIO
¢ubpo3a. AKTUBaLUs HEHPOTyMOpaIbHBIX KOMIIEHCATOPHBIX MEXaHU3MOB MPUBOJIUT K
HEKpPO3y U arnonTo3y KapAuOMHUOIUTOB [63].

VY OonbmmHacTBa O0bHBIX CJI 1 Tuma HaOmomaercss IucHyHKIMS SHAOTENHUs, O
YeM CBUJICTENIbCTBYET BbICOKHIT ypoBeHb sE-selectin u sICAM-1. B mpormecce
o0cnepoBanuss aur ¢ CJ[ 1 Tuma OBUIO NPOBEAEHO MCCIEIOBAHUE MAapKEpOB
HHIOTENNATBHON AUCPYHKIMH, B PE3YJIbTaTE KOTOPOrO y BCEX MAI[UEHTOB C YKa3aHHBIM
3a00JIEBaHUEM BBISBIICHO YBEIMUYEHHUE COACPKAHMSI MOJIEKYJ MEKKJIETOYHOW aAre3uu
SICAM-1. Y 6onbHBIX caxapHbIM quabeToMm | Tuma maHHbINA napameTp Ha 36,65% BoIlie
[0 CpPaBHEHHUIO AHAJOTMYHBIM IIOKa3aTeJieM B TpyMIe 310poBbIX JuL. OOHapyKeHO
YBEJIMYEHHE YPOBHSA CEJIEKTUHOB IMPU CPABHEHHHM C IOKA3aTEISIMU B KOHTPOJBHOMN
rpynne, B yactHoctu sE-selectin Ha 63,75%.

O6HapyxeHo, 4YTo ypoBeHb coaepxkanus SICAM-1 pacrer BmecTe ¢
JUTUTENIbHOCTBIO caxapHOro nuadera 1 Thma u 0coOEHHO pe3KO OH BO3pacTaeT y OOJbHBIX
co ctaxem Oosiesnu Oonee 10 ner. Takxke conepkanue sE-selectin B ChIBOpOTKE KPOBU
6onpHbIX C/] 1 THNA ¢ JUIMTENBHOCTRIO 3a001eBanus 0osee 10 neT mpeBbIIaeT BeIUIUHY
YKa3aHHOTO mapameTpa y Jul co ctaxeM 5-10 net Ha 21%.

Hamu Oblmu OlleHEHBI TMOKa3aTeNd 3HAOTEIUATbHONW TUCOYHKIUU B TpYIIE

MalMEeHTOB C aBTOHOMHOM HeMpormnarueil. BeisiBiieHO, 4TO O0JbHBIE 0€3 AuabeTHYeCKOn
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aBTOHOMHOM HeWpomnaTuu HMMEIT cojepkanue sE-cenextuna Ha 50,6% Bblillle, 4yeM
MAIMEeHThl KOHTPOJBHON TPYIIBI. A JMIa C CaXapHBIM NHUA0ETOM C NUa0eTUYECKON
aBTOHOMHOM HeiponaTtuet — Ha 58,5% OoJibllie M0 CPAaBHEHUIO C IAHHBIM MOKa3aTeIeM
y 3IIOpOBBIX HCIBITYyeMBbIX. YpoBeHb SP-selectin y OGompabix CJ] 1 THma 06e3
TMa0eTUYeCKO aBTOHOMHOM HeWpomaThu ObUT BBINIE YKAa3aHHOTO IOKa3aTess Cpeau
KOTOPTHI 3JJ0POBBIX UCTIBITYeMbIX Ha 21,5%, a mpu HANMYKUK YKa3aHHOTO OCJIOKHEHUS —
Ha 20,6%. Taxxke y OonpHbIX ¢ KJ[AH KOHUEHTpanusi MOJIEKYJbl MEXKIETOUHON
aare3uu-1 ObuTa BhINIE 3HAUCHUN YKa3aHHOTO TapaMeTpa y JIMIl U3 KOHTPOIbHOU IPyIIIbI
Ha 28%, a y manuentoB 0e3 KJIAH — na 36,5% [70, 77, 98, 103]. IIpu cpaBHECHUH
BEHITIICYKa3aHHBIX TIOKa3aTelel MEXIy TpynraMu MalieHTOB ¢ caxapHbIM auaderom |
TUIA C AUA0CTUYECKOM aBTOHOMHOM HelpomnaTuei u 6e3 Hee, ObIJI0 OOHAPYKEHO, YTO
yposuu SE-selectin B 1 rpymme Boitie Ha 5%, a ypoBerb SICAM-1 Boime Ha 6,5%.

B paboTe uccrnenoBanbl Mapkephl YHIOTEIHAIBHON TUCHYHKIIMH Y MAIIMEHTOB C
CH 1 tuna c xapauomuornaruei u 0e3 JAaHHOTO OCIOKHEHHs. Y BCEX TPYII JIUIl C
nruabeToM CBIBOpOTOYHBIC KOHIeHTparuu sE-selectin, sP-selectin u sSICAM-1 Obutn
BBIIIIC TIEPEUYHMCICHHBIX MMOKa3aTeliel KOHTPOJIbHOW rpymmbl. YpoBeHb SE-Selectin Obii
OoJibiiie y Juil 0e3 nuchyHKIUU AUacTolibl Ha 28,93%, a B TpyIiIie NalMEHTOB C JaHHBIM
OCJIO)KHEHHEM — Ha 55,6% 10 CpaBHEHUIO C KOHTPOJbHOW rpynnoil. KoHueHTparus
MOJIEKYJIbl MEKKJIeTOUHOM aare3un-1 y mauuentoB ¢ CII 1 tuna, ne umeromux JJJIJDK,
onu1a Beie Ha 11,93%, a y rpynibl J1tojiei ¢ AuadeToM U TMacToInueckon gucyHKIuen
—Ha 58,37% npu cpaBHEHUU C KOTOPTOU 30POBBIX JIHII.

CpaBHHBas  BBINICTICPEYHCIICHHBIE  TOKAa3aTeId  MEXIYy  HCCISTyeMBbIMU
rpynnamMy, OOHapyKeHbI WX OOJBINNE 3HAYCHHUS NPH HAJIWMYAHA JHACTOIUICCKOU
mucoynkiuu JDK: sE-selectin na 20,68%, SICAM-1 na 41,49%.

YpoBeHb MOJEKYJ MEXKICTOYHOW aare3ud TPH  PA3THYHBIX  THUIAX
nucTonnyeckon auchyHkumu paznuyaics. CoaepikaHue MOJEKYJIbl MEKKICTOYHOU
aare3nu-1 B KpoBU TPyNIbl OOJMBHBIX caxapHbIM AuadberoMm 1 tuma ¢ mucdynkimu JIK
pecTpukTuBHOTO TUMa Ha 24,72% menpiue, yem nipu J/IJDK nceBnonopmansHoro tuna
B TOH K€ T'PYIITIe, a 0 CPAaBHEHUIO ¢ 00JIbHBIMU ¢ tucPyHKIMu 1 THNa — HIKe Ha 44,61%.

Jlanubiil nokazatens B noarpymnmne 6oiabHbix CJI 1 tuna ¢ JAJDK nceBroHopManbHOTO
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tuna Ha 26,42% Huxe, 4eM B TpyIIe MAlUMEHTOB C JAMACTOJMYECKOW NuchyHKIUEH
JIEBOTO XelyAaouka | tumna.

[ToBbieHne ypoBHs SICAM-1 u sE-cenekTrHa yka3bIBa€T Ha BAXKHYIO POJIb
nuchyHKIuU sHAoTenus B mpouecce pazsutus JAJDK. VYeennuenwe mnokasareneit
SICAM-1 u sE-selectin yka3piBaeT Ha BO3MOXKHOCTh HCIOJIB30BAHUS 3TOTO TECTA IS
paHHEN IMArHOCTUKUA MUKPOCOCYIUCTHIX ociokHeHui CJI, 4To BaHO B KIMHUYECKON
MPaKTHKE.

Belie yka3piBasioch, YTO TUIEPIIIMKEMUS KaK OJIMH U3 MOUTHBIX MaTOJIOTMYECKUX
MPOIIECCOB  BBI3BIBAET  CEPbE3HbIE  OMOXMMHUYECKUE, HMMYHOJIOTHYECKHE U
MeTaboIMYecKre HapyileHus. B pesylnbrate akTHUBUPYIOTCS MPOBOCHAIUTEIIHHBIC
[IUTOKWHBI, BO3HUKAET OKCHJIAHTHBIM CTpecc, W, KakK CleIcTBHe, (DOpMUPYIOTCS
MPOIIECChl XPOHUYECKOTO BOCHAJICHUS B IUA0ETHUUECKOM CEpALE, UYTO BbIpakaeTcs
MOBBIIIIEHUEM COJIEP’KaHHS B CBIBOPOTKE YPOBHSI MOJIEKYJI MEKKJIETOUHOU aare3uu [45,
100, 102, 103, 105, 133]. Ilpu BO3HMKHOBEHHH BOCIAJIUTEIBHOTO IIpoIecca
AHJOTEIHOLMUTHI IKCTIPECCUPYIOT MOJIEKYJIbI KJIETOUHOU aJre3uH, SIBJISISICh UICTOUHUKOM
MPOKOATYJITHTOB, AHTUKOATYJSIHTOB W MEIUaToOpoB ocTpoil ¢aspl. K monekynam
KJIETOYHOUM aare3un oTtHocAT E- um P-selectin, skcmpeccupyembie Ha MOBEPXHOCTH
JEUKOIMTOB U AHAOoTenusl. (CeleKTUHBl OMNOCPENYIOT CaMyl0 paHHIOK CTaJulo
MPWINIIAHKS — 00paTumMyto aare3uto. CHavansa mpouCXOAUT BhIeNIeHne U3 dHa0Te s E-
selectin gyt HEWTPODUIIOB, YTO OOBSICHAET MX PAHHIOK SMUTPAIMIO U3 COCYIUCTOTO
pycia. 3ateMm cleAyeT BbIACICHUE UHTETPUHOB U MEKKJIETOUHBIX aJIM€3UBHBIX MOJIEKYII
(ICAM-1 u VCAM-1), OTBETCTBEHHBIX 3a IMO3JHHUE CTAJNH aare3UH aKTUBUPOBAHHBIX
JICHKOIUTOB ¥ TPOMOOIMTOB K 3HmoTemmto [70, 77, 99]. [To HammM mpearnoaoKeHusIM,
MOBBIIIEHUE YPOBHS MOJIEKYJI MEXKIIETOYHOMN aAre3uu, SIBJIAETCS NPUUHMHON HapyIIEHUS
MUKPOLIMPKYJISIITUN CEPJILIA, YTO MPUBOJUT K PA3BUTHUIO HAPYIICHUN TYr03JIaCTUYECKUX
CBOMCTB MHOKap/ia ¥ Pa3BUTHIO TUCHYHKIIMH JEBOTO KEIYI0YKa, a B JATbHEHIIEM K
(bOpMHUPOBAHUIO CEPIICTHON HETOCTATOYHOCTH.

Monekyabl aare3ud MOTYT pacCMaTpHUBAThCS KaK MPEAUKTOPHI PAHHETO
3a/ICICTBOBAHUS SHJIOTEIUS MUKPOCOCYIOB 10 PAa3BUTHSI KPUTUUYECKUX OCIIOAKHEHUM,

OJIHAKO B JI&HBHGfIH.ICM HC OTpaXar0T CTCIICHDb TAKCCTHU COCTOAHUS, TAK KaK ITPH TAKCIIbIX
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HAPYIIEHUAX JUACTOIUIECKON (PYHKIIUU PECTPUKTUBHOTO THIA OTMEUAETCS CHUKEHUE
SE-cenektuHa [8].

MpI peanonaraem, 4To B npoiiecce GopMUpOBaHUS KapAUOBACKYIISIPHON (POPMBI
JMAa0ETUYECKON aBTOHOMHOM HEMpONAaTUU TaK K€ MMEIOT BAXKHYIO POJIb MOJIEKYJIbI
MEXKJIETOUHOM aare3uu. [Ipy moBbIIEHUH YPOBHS X B KPOBU, BO3MOKHO, IPOUCXOIUT
TpoMOO3UpPOBAHNE MHUKPOCOCYJOB HEPBOB, MHHEPBUPYIOUIUX CEPIIIE, UYTO BBI3BIBACT
JIKAH.

B pab6ore O6b111 riccienoBanbl okazarenu okcuaa azota (NO) u sHI0Te TMaATBHOM
cuHTa3bl okcrga azora (NOS3) B KpoBH MAIMEHTOB € CaXapHBIM AHA0ETOM. Y MaIeHTOB
¢ caxapHbIM jquaderom 1 Tuma mokazatenu (NO) u sHIOTENIMAIBHOW CHHTA3bl OKCHJIA
a30Ta HUXKE, YeM B KOHTPOJIBHOM TpYIINE, YTO COOTBETCTBYET JUTEPATYPHBIM JTAHHBIM
[13, 132]. IIpu uccnenoBanuu coaepskanus okcuaa azota NOx (CymMMa 3HIOTEHHBIX
HUTPUTOB U HUTPATOB) B KPOBU MAIMEHTOB C CaXapHbIM JUA0ETOM U KapIMOMHOIATHEH
OBLJIO BBISIBIICHO HE3HAYUTEIHHOE MOBBIIICHHE.

DHaoTenuanbHass JUCPYHKIHUS UMeEeT OOoJIbIIoe 3HAYEHUE B Pa3BUTUU U
MPOTPECCUPOBAHUU COCYIUCTHIX OCIIOKHEHUHN MIPU CaxapHOM JnabeTe.

Oxkcuj a30Ta UTPaeT BaXHYIO POJIb B PETYISIIIUA COCYIUCTOTO TOHYCA U SBJISIETCS
OJIHUM W3 MapKepoOB HIHAOTETUATbHOU auchyHKIMHU. ['€H SHI0TeNHambHON CHHTA3bI
okcua azora (NOS3), pacnonoxeHHbIl Ha 7 XpoMocoMme B obnactu q36.1 [10, 21, 22,
23, 47, 67, 96, 154, 155, 168], koHTpoIMpPYyET 00pa30BaHWE OKCHAA a3oTa. MyTtanus B
kojioHe 786 reHa NOS3 npoBOAUT K 3aMEHE aMUHOKHUCIOThl THMHHA Ha IIUTO3WH, YTO B
JTanbHEHIIeM npuBoIuT K cHIKeHuto cuaTe3a NO [10, ,22, 47, 155, 168]. B HexoTophIix
pabotax uzyvaics noauMopdusiit mapkep T(786)C rena NOS3 u BbIsIBIIEHA €r0 pOJib B
pasButuu auabernueckoin Hedponatuu npu C/I tuma 1 [12]. Psg aBTOpOB OMUCHIBAIOT,
yro Haymune MytantHou amwienm C mosmmopgusma T(786)C rena NOS3 npuBoguT K
HapylieHnto QyHKIMK (PepMEeHTa SHIOTEIUATLHON CHHTA3bl U TEM CaMbIM CHIDKCHUIO
koHIeHTpanuu NO, 4To NMPUBOAUT K Ba3ocna3My KopoHapHbix cocynoB [Kyba A.A. u
ap., 2015; Nakayama M. et al., 1999; Li J. et al., 2010] [8].

BepositTHo, B cuHTe3e okcuaa azora kKpome sHaoTenuanbHo NO-cuHTa3bI

NpUHUMAET yyacTue Takxke nuaynuoenbHass NO-cuHTaza, cBsi3aHHAs C MOBPEKIAIOLIUM
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JIEHCTBUEM XPOHUYECKON THUIEPTINKEMHUH, aKTHBU3UPYIONIUMCS Ha (POHE caxapHOTO
nuabera, ¥ TeM caMbIM TMOBBIIIAIONIAS YPOBEHb OKCHJA a30Ta y MAalHUEHTOB C
HapyIIEHUEM YTIIEBOJHOTO OOMEHa.

B Hamell pabote ObUIO MPOBEIEHO '€HOTUIIUPOBAHUE MOJTUMOP(QHBIX BAPUAHTOB
rena NOS3 C(786)T, T(365)C rena. B uccnenoBanuu ObLI MPOBEJEH T€HETUYECKUUN
aHalIM3 y TMAalMeHTOB C caXapHbIM JuabeToM | Tuma ¢ pa3BUTHEM ABTOHOMHOM
KapJIMOBACKYJISIPHOUM HelponaTuu U 0e3 TaKOBOM, a TaAKKE HAIMYUEM WM OTCYTCTBUEM
JTMACTOJIMYECKOM JNUCPYHKIMU JIEBOTO OJKENyJoYKa VY OOJIbHBIX C TaTOJIOTUEH
yII€BOAHOr0 OOMEHa. BBIABIEHO, YTO pacmpenesieHue 4acTOT ajllelied U T€HOTUIIOB
UCCIIEeNYEMBIX MOTMMOP(HU3MOB COOTBETCTBYET 3aKOHY Xanau—BaitnOepra.

brla BhIsIBIIEHA pa3HUIlA M0 YaCTOTaM T€HOTHUIIOB U ajuiesielt monumopdusma rena
NOS3 C(786)T y nanHo# kareropuu 60sibHbIX. Y nanuenToB ¢ CJI 1 Tuna 0e3 npru3HakoB
TUA0ETUYECKON  KapJMOBACKYJSAPHONM aBTOHOMHOW  HEWpOMaTHH  HOCHUTEIHCTBO
rerepo3urotHoro reotuna CT Ha 42,1% BcTpedaeTcs yaie, 4eM B TpYyNIE JIHI[ C
nuaberoM 1 tuma ¢ HammuueM KJIIAH. Ilpu stom y 6onbnbix CJI 1 tuna ¢ KJIAH nHa
11,1% wyame BcTpedasicssi rOMO3UTOTHBIN reHoTurt TT, yeM y MalueHTOB C caXapHbIM
nuaberoMm 6e3 KJIAH. V nun CJI 1 tuna 6e3 KJIAH na 10,9% uaiie oOHapyxuBaetTcs
Hanumuue ayiens C nomumopdusma resa NOS3 no cpaBHeHHUIO ¢ 00JIbHBIME T1abeToM 1
tuna ¢ JIKAH.

Bb110 BBISIBIIEHO, UTO CPEIM JIUIL C CaXapHbIM JruadeToM | Tuma ¢ JuacToIM4ecKon
TuCchYHKIIMEN JIEBOro JKelmynodyka U 0e3 YKa3aHHOTO OCJOXKHEHUs reTepo3urotsl CT
NOS3 C(786)T Bctpeuanuch B 26,4% u 52,8% cnyuyaeB, cOOTBeTCTBEHHO. B rpymre
NalMeHTOB 0e3 HapyleHus (QyHKOuu pacciabieHus B 1,6 paza yaiie BBISBISIIUCH
romo3urotsl CC, u B 1,6 pa3a pexe peructpupoBaiuch romo3urotel TT rena NOS3
C(786)T, uem cpeau ucnbityemsix ¢ JJJIJDK. V3 monyyeHHBIX JaHHBIX O paclpeeIeHUH
YaCTOT, PUCKH PA3BUTUS JUACTOIMYECKON AUCPYHKIIMU JIEBOTO >KETyI0YKa Y JIHI] C
caxapHbIM guabeToM | THMa pacTyT y MaIlMeHTOB C TOMO3UTOTHBIM reHoThrnoM TT
NOS3C(786)T (OIlI 2,58, 95/11: 1,16-5,76) u ymenswiarorcs npu renotune CT B 3 paza
(OII 0,33, 95%/U: 0,14-0,79) [22, 47, 96].
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W3 Bcero BBINIECKa3aHHOTO MOXHO CHAENaTh BBIBOJ, 4YTO PHUCK DPa3BUTHUS
nuactoianueckoi nuchynknuu JOK y nmui ¢ caxapueim nuabetoM 1 Tuma Bo3pacTaeT y
HaIMEeHTOB ¢ ToMO3UroTHRIM TeHoturiom TT NOS3C(786)T.

Takum oOpa3zoM, IIUTENbHAS THICPTIIMKEMHUS aKTUBH3UPYeET BeIpaboTKy eNOS,
CHU)KAeT BBIPAOOTKY METa0OJIUTOB OKCHJA a30Ta Ha (JOHE XPOHUYECKON THMIIOKCUU U
aKTUBHPYET TMPOIECChl TMEPEKUCHOTO OKHUCJIEHUS JIUMHUIOB, KOTOpPhIE BEIyT K
MOBBIIICHHON BBIPAOOTKE MPOBOCHAIUTEIbHBIX HUTOKUHOB, MOJEKYJ MEXKKICTOUHOM
aare3uu. ITO CHOCOOCTBYET JajbHEHIIEMY MPOrPECCUPOBAHUIO SHIOTEIUATBLHOM
TUCHYHKIINH, a TaKKe MOBPEXKACHUIO MUOKapAa y OOJbHBIX caxapHbIM auadberom. B
HaIlleM KCCIEOBaHWM YpPOBEHb OKCHIAa a30Ta He moBbimancs y manueHtoB CJI B
U3y4aeMbIX TpYIIax, 3T0 MOXKHO OOBSICHUTH T€M, YTO Ha (OHE caxapHOro auadera
MPOIECC XPOHUUECKOTO BOCHAICHUS MPUBOAUT K MOBBIIICHHOMY moTpebneHuio NO u
YCHUJICHUIO €0 JIETpaJaliiy 3a CYET B3aUMOACHCTBUSI C aKTUBHBIMU (pOpMaMU KHCIIOPO/a,
BKJIIOYAsl CYMEPKCHUI-aHUOH, a TaKXKe JPYTMMU MPOJYKTAMU MEPEKUCHOIO OKHUCIICHHMS.
B03MO0XHO 3TO MPUBOAUT K Pa3BUTHIO PE3UCTEHTHOCTH K Ba30JMIIaTUPYIOMIEMY dPPEeKTy
OKCHJIa a30Ta, YTO IOJTBEP)KIAETCS HEKOTOPHIMHM JaHHBIMH, OINYOJIMKOBAHHBIMHU B
3apyOexHou auteparype [164-166]. [Ipu rerotunupoBanuu rena NOS3 y 6ompHBIX CJ]
1 Ttuna c guactonuueckod muchynkiumern JDK, wocurenu ammeneit T wumenwu
HE3HAYUTEJbHO BHICOKHE 3HAUEHUS CYMMAapHBbIX METa00IUTOB OKCHJIA a30Ta.

VY mainueHToB HCCIeNyeMOW TpyHnbl C JUA0ETUYECKOW KapauoMHUONaTHEH
reHotunn TT BcTpeuascss yamie, YTO MOXKET SBIATHCA MPOTEKTUBHBIM JEHCTBUEM B
mpoleccax pa3BUTHs aTEpPOTeHe3a, PU 3TOM BO3MOXXHO HEOIaronpusaTHOE BIUSHUE Ha
pa3BUTHE HEKOPOHAPOTEHHOTO MOPAKEHUSI MUOKap/a Mpy caxapHoM Auadere.

B uccnenyembix rpynmax Jui ¢ caxapHbIM auabetoM 1 Tuma ObUIO U3Y4YEHO
pacnpeneneHue yactor reHotunoB u amneneit rena POLGIT(-365)C. HocutenbcTBO
rereposurotHoro reHotuna TC nHa 11,8% BCcTpeuanoch wamie y manueHTOB 03
CUMIITOMOB KapJHOBAaCKYJSIpPHOM HeWpomatuu, Torga kak vacrota renotuna CC B

rpynmne mnaiuueHtoB caxapHeiM auaberom c¢ JIKAH BcTpeuanace Ha 12% wyaime mno

cpaBHeHwuio ¢ rpymmoi 6e3 JIKAH [22, 90, 143, 186, 187].
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B pesynpraTe MNpOBEACHHBIX MCCIENOBAHUNA BBISIBIEHO, YTO HCCIEIyEMbIE
reHotunbsl U amwienu reHa POLGI T(-365)C He oka3blBajid BIMSIHUS Ha Pa3BUTHE
dbynkuuu paccinabnenus JOK npu caxaprom nuabete 1 tuna.

B cTrpykType rucTOCOBMECTUMOCTH yenoBeKa BoIIesAoT 200-220 TeHOB, 0KOJIO0
TPETH U3 HUX NMPUHUMAIOT y4acTHUE B Mpollecce MMMYHHOro oTBeTa. BBuay duszndecku
OJIU3KOTO pACIIOJIOKEHUSI TMPOUCXOJUT O0Opa30oBaHUE YCTOMUMBBIX TaIUIOTHUIIOB,
nanOonee usBectHeiMH sBisitorcss HLA-ALl, DR1, DR3, DRB1 [148]. HLAII xnacca
OTBEYAET 3a MPE3CHTAIMI0 AHTUTCHOB B MEXKKJIETOUYHOM TmpocTtpaHcTBe- CD4+ T-
mumporutam [97, 148]. B paznuuHbIx nccaenoBanusax onrcaHo, uto reasl HLA-DRB1
MOTYT BIUATh Ha puck pazsutus CJ| 1-ro tuna. bonee Toro, npu CJ{1 ramiotun (DR1 /
10) -DQB1 * 05: 01 u (DR1/10) -DQB1 * 05: 01/ DRB1 * 04: 01-DQB1 * 03: 02 HLA
aCCOLIMMPYIOTCA C BBICOKMM PUCKOM PA3BUTHS CEPACUYHO-COCYAMCTBIX 3a00J€BaHUN U
cmeptHoctu [200]. Takke BbIsiBIeHa CBsi3b Mexay ramiorurniom HLA-DRB1*0101-
DQA1*01-DQBI1*05 u amnenem HLA-DRBI1*0101 u octpbiM mH(bapKTOM MHOKapna
(BHE 3aBUCUMOCTH OT APYTruX (PaKTopoB cepaeuHo-cocyauctoro pucka) [97, 200]. Cpenu
€BpPONEOUIHON packl BhISIBIEH puck B pa3Butun CJ[ 1 Tuma Hocurtenel acconuanuu
DRB1 * 03: 01 (xkoadduruent cootnomenue [OR] 2,09, P =271 * 10220) ramnoTumnon
[97, 148]. Ho 00 accoummamuun Hocureaeik HLA-DRB1 ¢ mopakenuem
KapJIMOBACKYJISIPHOM CUCTEMbI JTaHHBIX HEMHOTO. B Hallem uccieqoBaHWM MOJIy4YeHa
acconmansi HLA-DRB1 c¢ pa3ButueM caxapHoro auabera 1 Thma W pa3BUTHEM
nabeTnyecKo KapAMOMUOIaTHH.

Yacrora amenu 03 rena HLA- DRB1 na 7,5% Bbllie npu KapAHOBACKYJISPHOM
Heliponatuu y 6osnbHBIX CJI 1 Tuna, yem y nauuentoB CJ[ 6e3 namuuus JKAH (OIII
12,4, 95%J11: 1,52-100,9). ¥ 6onpHbIX ¢ CJI 1 Tuma 6e3 npossiaenuii JIKAH amienu 07
(Ot 0,22, 95%4U: 0,06-0,81) u 09 (O 0,12, 95%/U1: 0,03-0,57) BcTpevasiuch yaiie
Ha 0,7% u 10,1%, COOTBETCTBEHHO, Ye€M B TpyIIe OOJBHBIX CaXapHbIM nuaderom | Tumna
¢ ximHukou KJIAH.

Yacrora amenn 03 rena HLA-DRBI1 na 16,8% Bbiie y 6onbabix CH 1 Tuna
Hammauem JIJIJDK, vem y mammentoB CJ] 6e3 mmacronmueckoit muchynkumu JDK

(Ol1I3,12, 95%1U: 1,31-7,39).
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Bosmoxnast pons amnenu 03 rena HLA- DRB1 B popmupoBanuu nuabetnyeckoit
KapJUOMHOIIATUA B AaKTUBAIlMM Yy HOCHUTENEH MaHHOTO TEHOTUIIA ayTOMMMYHHOTO
npoiiecca.

B pesynbrare ucnonp3oBaHHsS METOAa OMHAPHON JIOTMCTUYECKOW pErpeccuu
HaMU BBISIBJICHBI (PAKTOpbI, BIMSIONIME HA MPOTHO3 Pa3BUTUS KAPAMOMHOINATHU Y
oonpHbIX CJI 1 Tuma. Tak, MOXHO BBIIETUTH HanbOoJIee 3HAUMMBbIE (DAKTOPHI, TAKKE KaK
KOHIIGHTpaIsi MoJieKyisl Mexkimerounor aaresmn  SICAM-1, dakt Hammuus
nrabeTHYecKo aBTOHOMHOM HelponaTuu, Haaudue aymiens T rena NOS3.

Takum 0o0pa3oM, MO JaHHBIM MPOBEACHHOTO HMCCIEAOBAHUU SHIOTEIUATBHON
TUC(YHKITUY BBISIBIICHA YeTKasi B3aUMOCBsI3b MoBbIeHUs ypoBHs SICAM-1u sE-selectin
B CBIBOPOTKE KpPOBU C pAa3BUTHEM JUAOCTUYECKON AaBTOHOMHON HeHpomaTtuu u
nuabetuueckoit kapaunomuonatuu [169, 174]. 'eneTndyeckuii aHaJIn3 TO3BOJIUI BBISIBUTH
aCCOIMAIINIO Pa3BUTHA JUA0CTHUECKON KApUOMHUOINATUH Yy OOJIbHBIX C TOMO3UTOTHBIM
reroturiom TT NOS3 C(786)T u yBenuueHHEeM pHCKa pa3BUTHS KapAHMOMHOIATHH Y

Hocurenen amenu T B 2,5 paza.
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BbIBO/1bI

1. V OGonbHBIX caxapHbIM auabeToM | THMa MOJOJOTO BO3pPacTa YacTO BBISBISAETCS
nuabetnueckas Hedpomnatus (82,3%), nonmuneponatust (63,3%), auadberuyeckas
pertunonatus  (22,6%), nawmabernueckas aBTOHOMHas HeuWpomatus (42,1%).
Juabetnueckass Kapauomuonatus Bcrpedaetcss B 24,3% ciydaeB. YPOBEHb
[IMKUPOBAHHOTO TeMOTIIO0MHA, CTaXk CaXapHOro auadera U 4acToTa 1uadeTudecKon
aBTOHOMHOW HeWpomaTuu B Tpymre OOJbHBIX AHUAOETUYECKONW KapIuOMHOMaTHEH
BBIIIIE 1O CPAaBHEHMIO C AHAJOTHYHBIMU IOKA3aTEISIMU MAlMEHTOB C CaXapHbIM
nuadetoM | Tuma 0e3 TaHHOTO OCJIOKHEHUS.

2. B rpynmne manueHTOB ¢ caxapHbIM jauabeToM | TWIa BBISBICHHBIN MOBBIIIECHHBIH
ypoBeHb SE-cenekTuHa, SP-ceiexkThHa W pacTBOPUMON MOJEKYJBI MEXKICTOYHOU
aare3uu-1 cBUIETENbCTBYET 00 AHAOTENUANbHON auchyHkuu. [Ipu 3TOM creneHb
BBIPAKEHHOCTH SHAOTETUATBLHON AUCPYHKIMHU, olleHeHHas mo ypoBHio SICAM-1
(pacTBOPUMOI MOJICKYJION MEKKJICTOUYHOM aare3nu-1), MpsSMOJUHEHHO CBs3aHa C
JUIMTEIBHOCTBIO JradeTa.

3. YpoBenb SE-cenexTvHa yBeaMuMBAJICS B TPYMIE MAIMEHTOB C JUAa0ETUYECKOMN
aBTOHOMHOMW HelponaTtueil Ha 5%, pacTBOpUMON (POPMBI MOJIEKYJIbI MEXKIETOUHON
anresnn-1 — Ha 6,5% OTHOCHTENBHO IMOKa3aTelie 00IbHBIX caxapHbIM auadeToM 1
tuna 0Oe3 gaHHOro ocinoxHeHus. Ilpu nuaGerwyeckodt  KapIUOMHUOMATHH
KOHIIeHTpaluu SE-cenekTuHa, pacTBOPUMOM MOJEKYJIbl MEXKKJICTOUHOU aare3uu-1
COOTBETCTBEHHO yBennuuBaiuch Ha 20,68% u 41,49% mno cpaBHEHHIO C TTAIIMCHTAMU,
HE UMEIOIIUMHU TAHHOTO OCJIOKHEHHUSI.

4. T'enorun TT rena NOS3 C(786)T BwisiBisiics Ha 22,7% daiiie B Tpyrine OOJBHBIX C
nruabeTHYecKor KapauMmomnaTuei. Puck pasBuTus quabeTHYeCKOW KapIHOMHOIIATHH
y OOJBHBIX caxapHbIM AuadeToM 1 Tuma B 2,5 pa3a Bbilie Y HocuTenei amiens T. Y
MAlMEeHTOB ¢ HAIMYKUEM caxapHoro auadera 1 Tvma u [uacToInydecKon TucdyHKIHeH
neBoro xenyaouka yactora ajmiens 03 rena HLA-DRB1 na 16,8% Bbiiiie, yeM y Jull

C caxapHbIM auabeToM 0€3 KapauOoreMOJWHAMMUYECKUX HapymieHui. Hamuuue
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awtenss C CHMXKaeT pUCK pa3BUTHUs Kapauomuonatud Ha 61%. CyniecTBEHHBIX
pa3nuurii B KOHLIEHTPAIMK CTa0MIbHBIX META0OJUTOB OKCH/IA a30Ta Y MallUEHTOB C
nuabeTHYecKoi KapAnoMUonaTuel B 3aBucuMocTy ot renotuna resa NOS3 C(786)T
He BeIABIeHO. Pacmpenenenune renotunoB T(365)C rena POLGI y OGompHBIX
caxapHbIM JuabeToM | TuIa, HE3aBUCHUMO OT HAJIW4YMA KapAUOMHOIIATHUU, HE
OTJINYAJIOCH OT 370POBOM MOMYJISIIHH.

HezaBucumbiMu (akTopamMu puCKa pa3BUTHS TUAOETUYECKOM KapIuOMHOMATHH
SBJISIIOTCSL HAIMYUE JUA0ETHUEeCKOM aBTOHOMHOM Kap/IMOBACKYJISIpHOM HEeMponaTuu,
KOHIIEHTpAlLUMsl PacTBOPUMOM (OPMBI MOJEKYJIbl MEXKJICTOYHOM aare3uu-1 u

Hanmuue renoruna TT rena NOS3 C(786)T.

99



HPAKTUYECKHUE PEKOMEHJIALIUN

1. bBonbHbIM caxapHbIM JuabeToM | THIAa pPEKOMEHJOBAHO IIPOBOAUTH
KOMILJIEKCHOE ~ 00CJIEJOBaHWE, BKJIIOYAIONIEE BBINOJHEHUE KapJIHOBACKYJSPHBIX
«IIPUKPOBATHBIX» TECTOB C IEJbI0 JAMATHOCTUKH JUa0ETUYECKOW aBTOHOMHOMU
KapAMOBACKYJISIPHON HEHPONaTUH ITPU JJINTEINBHOCTH 3a0051€BaHUs O0Jee S JIET, a TaKkKe
naboparopHble uccienoBanus ypoBHs SE-selectin m sSICAM-1 kpoBu u IxoKI' ms
OIpPENENICHUS] CTPYKTYPHO-(QYHKIMOHAJIBHBIX IapaMETPOB CEpAlla C ILEJbI0 paHHEH
JTMArHOCTUKH THa0ETUYECKOI KapIMOMHOIATHH.

2. Jlna OUEHKH pHCKa pa3BUTUS Kapauomuomnatuu y 6ompHbBIX CJl 1 THma

BO3MOYKHO HCTIOJB30BATh PAacyET 1o hopmyie

1
p= 1+e—(—0.2343+0.1637x+0.1611y+0.82222)’

TJIe P — BEPOSATHOCTH pa3BUTHSA quadbeTrdeckoi kaparnomuonaTtuu; X — SICAM-1
npu KoHieHTpauuu cBeime 608 Nr/Mn paBed 3, npu koHueHTpamuu oT 415 mo 608
Nr/Mn paBen - 2, npu koHreHtpauuu MeHee 415 Nr/Mn pasen 1; Yy — npu Hammuuu
nuabetndeckoit aBToHoMHo#M JIAH npunsT paBHbIM 1, ipu oTcyTcTBUM paBeH 0; Z - npu
Hannuuu reotuna TT rena NOS3 npunsar paBubiM 1, npu otcyrcrBun pased 0. [Ipu

p<0,5 BepositHOCTh pazButusi KMII orcyrctByer, a ipu p >0,5 BeposatHo pa3zButne KMIL.
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NEPCIIEKTUBBI JAJIBHEHIIENA PASPABOTKH TEMbBI

B nensix panHei TMarHOCTUKU AMA0ETUYECKOW KapAUOMUONIATUH Y JIUI] CPETHETO
¥ MOJIOJIOTO BO3pacTa IJIaHUPYETCS MPOJIOKUTh N3YUYEHUE T€HETUUECKUX aCIEKTOB
IPEIPACIIONOKEHHOCTH K Pa3BUTHUIO JAHHOTO OcloKHeHUus. Tak ke HeoOXoaumo
MPOJOJKUTh HW3YYEHHE MEXAHU3MOB MEXKKIECTOYHBIX B3aWMOJECUCTBUMA IS
pa3pabOTKU HOBBIX IMyTell martoreHe3a (OPMHUPOBAHUS MOPAKEHUS MHUOKapAa IMpHU
caxapHoM Jnuabere 1 TWma, d9YTO TO3BOJUT OMNPEACTUTh TATOTCHETUYECKH

06OCHOBaHHy1-0 TCPAIINIO U BO3MOKHOCTH HpO(i)I/IJ'IaKTI/IKI/I JaHHOT'O OCJIOXHCHMSI.
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OBO3HAYEHUSA N COKPALLIEHU A

AT’ — apTepUaIbHas TUIIEPTEH3US

Al — apTepUaIbHOE TABJICHUE

BHC — BEreTaTUBHAs HEPBHAS CUCTEMA

BO3 — BecemupHas opranuszanus 3[paBoOXpaHeHUs

BPC — BapuabeIbHOCTh PUTMa cep/ia

JJJDK — AWacToJIn4ecKas JUCHYHKIUS JIEBOTO KEITyJ0uKa
AN — JIOBEPUTEIIBHBIN UHTEPBAI

JKAH — nuabeThueckas KapJAuOBaCcKyJIsIpHas aBTOHOMHAsl HeHponaTHs
JAKM —nuabeTrueckas KapAMOMUOTIATHUS

JAMO — 1na0eTUYECKU MaKyJIIPHBINA OTEK

JAITH — nuabeTnyeckasi NOJUHEHponaTus

JIP — nuabeTuyeckas peTHHOIATHS

3CJEK — 3aJIHS CTEHKA JIEBOT'O YKEIJTYI0YKa

NBC — ueMuueckas 00JIe3Hb cep/iia

NMMIJDK — UHJIEKC MacChl MUOKap/ia JEBOI0 XKeIya0uKa

UMT — UHJEKC MacChl Tea

NOJIII — UHJEKCUPOBAHHBI 00bEM JIEBOTO MPEACEPaUs

KAH — KapINOBACKYJISIPHAS HEUPOITATHS

KT JDK — KOHIIEHTPHUYECKasi TUIEPTPOQUS JIEBOTO JKEIyT0UKa
KIP JDK — KOHEYHBIN JUACTOJIMYECKUIN pa3Mep JIEBOIO XKETyI0UKa
KMII — KapJIMOMHUOTIATHS

KIIT" — KOHEYHbIE NMPOAYKTHI ITIUKO3UIMPOBAHUSA

KP — KOHIEHTPUYECKOE PEMOICIUPOBAHUE

KCO JIXX — KOHEUHBI CUCTOJIMYECKUN 00BEM JICBOTO KETYyI0UKa
KCP JIX — KOHEYHBIM CUCTOJIMYECKUI pa3Mep JIEBOTO KETyA0UKa
JDK — JIEBBIU KEITYI0UEK

JIIT — JIEBOE MpeAcCEpAne

MAY — MUKpOAIbOYMUHYpUS

Me — MeJaHuaHa

MXII — MEXOKENYI0UYKOBas [eperopoaka

MMJIX — Macca MUOKapAa JIEBOTO KeIIyI04Ka

OTC JIX — OTHOCHUTEJbHAS TOJIIIMHA CTEHKH JIEBOTO JKEJIYI0UKa
10K — MPABBIN KEITYA0UEK
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IIIIT
CH

cy

T3C JIK
TMIKII
TP

YO

®B
XBbII
XCH
ycCcC
OKT
OxoKTI
DGAP
HbAlc
ICAM-1
ICAM-2
ICAM-3
IL-1
IL-1B
IL-6 -
IL-10
IDF

NO
NOS3
POLG1
SE-selectin
sP-selectin
TNF- o
TGF-p
UKPDS
VCAM-1

— TUIOILAIb TTOBEPXHOCTH Teja
— caxapHbIil nuader

— CUCTOJIMYECKOE YKOPOUCHHE

— TOJIIIMHA 3aJJHEN CTEHKH JIEBOTO JKeJIy04YKa
— TOJIIIMHA MEXOKETYJOUYKOBOM MEPEropoaKu
— TPUKYCIUAANIbHAS PETypruTanus

— yIapHBIA 00BEM

— ¢paxmus BeIOpoca

— XpOHUYECKasi 00JI€3Hb MOYEK

— XpOHHUYECKas cep/ieuHas HeJJOCTaTOYHOCTh
— 4acTOoTa CePJIEYHBIX COKpaIICHUM

— 3IIeKTpoKapauorpadus

— axokapauorpadus

— muruapokcuanerondocdar

— TTIMKAPOBAHHBIN T€MOTIO0NH

— MOJIEKYJIa MEXKJIETOYHOH aare3nu-1

— MOJIEKYJIa MEXXKJIETOUHOH aare3uu-2

— MOJIEKYJIa MEXXKJIETOYHOHN aaAre3nn-3

— UHTEpJIEeHKUH-1

— UHTEpJIeHKH-1 3

— UHTEPJICHKUH-0

— uHTepneikuH -10

— MeXIyHapoaHas denepanus nuadbera

— OKCHJI a30Ta

— 3HJ0TENUAIbHAs CHHTa3a OKCHU/Ia a30Ta

— reH MmutoxoHapuaneHor [JHK-nmonnmepasbl
— pactBOopuMbIN E-cenexTnH

— PacTBOPUMBIN S-CENeKTHH

— (hakTOp HEKPO3a OMyXOJIH- O

— TpaHcGopMUpyroIIHil pakTop pocta-Oera

— bputaHnckoe mpoCneKTUBHOE HCCIeI0BaHNE caxapHoro quadera
— MOJIEKyJIa aATe3UH COCYAUCTOrO dHI0Tenus | Tuma
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