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AHHOTAIUSI. AKTYaJbHOCTb. MeTa0OIMYecKuii CHHAPOM NPEBpaTHIICA BO BCEMHUPHYIO
OIMACHOCTh JJIsl 3J0POBBSI COBPEMEHHOTO 00pa3a JKWU3HH, MPEACTaBiIsAs co00M psl MEeTabOoNIUYeCKHX
HapyLIeHU U QakTop pUCKa CepAeUHO-COCYIUCTHIX 3aboneBanuii. HecMoTpst Ha cOOp MHTEPECHBIX U
yOeaUTEeNbHBIX J0KA3aTeNIbCTB, 3TO IOBBIIIAET OCBEJOMJICHHOCTh O HEOOXOIMMOCTH JabHEHIINX
UCCIIEIOBAaHUM B 3TOM 00nacTu, 4TOOBI NPOAOIDKATH YKPEIUIATH 3TH acCOIMAllMd U PacKphIBATh
[IATOJIOTUYECKUE IIPOLECCH, KOTOpPblE HMX MOJAECPKUBAIOT. B KOHEUHOM HUTOre OH HaleJeH Ha
MAUEHTOB ¢ META0OIMYECKUM CUHAPOMOM KaK Ha TPYIITY JIMII, TOIBEPKEHHBIX MMOBBIILIEHHOMY PUCKY
pa3BUTHS BO3PACTHBIX 3a00JIEBaHUM IJ1a3 U IOTEPU 3PEHUS.

Lean ucciaexoBanusi. IToT 0030p HANPABICH HA COOP ONMYOJIMKOBAHHBIX JTAHHBIX, TOTBEPKIAIOIINX
CBA3b Me)KI[y N3MCHCHUSIMU 3pCHI/I$I nu MCTa6OJII/I‘-I€CKI/IM CI/IHI[pOMOM, a TAKJKC Ha I/ISYIICHI/IG CBsA3aHHBIX
(U3HOMATOJOTHUECKUX MPOLIECCOB, KOTOPBIE COMPOBOXKIAIOTCS ATHM CHHIPOMOM U MPUBOIAT K 3TUM
3a00JI€BaHUSIM.

Martepuan u Meroabl. VccnenoBanus ceTyaTku W aHaian3 UU(POBBIX M300pakeHUN 00eCcTeunBaroOT
HEMHBA3MBHYIO OLIEHKY KaluOpa MHKpPOCOCYAOB CETYaTKH in Vivo. MHKpPOCOCYAHCTBIE aHOMAlIUU
CeTUaTKU MPEACKA3bIBAIOT MOBBIIIEHHBIA PUCK IuabeTa, TUIEPTOHUH, UIIEMUYECKON 0ONIe3HU cepalla,
UHCYJIbTa U CMEPTHOCTH.

Pe3yabTaTsl U 3aki104eHue. B 3akirodenue, 370 0030p IpeAnonaraet, 4To y JHil ¢ MeTa00IMYECKUM
CHUHJPOMOM CBS3aHO C CYKEHUEM MUKPOLUPKYJISITOPHOTO Pycia apTepUOJI CETYATKH.

KuaroueBble ci10Ba: MeTaOOIUYCCKUI CUHAPOM, pCTUHOIIATUA, UBMCHCHUA COCYAOB CCTYATKU.

AKTyaJbHOCTb. MeTabonn4yeckuil CHHAPOM IMPEBPATUIICS BO BCEMUPHYIO OMACHOCTh JUISl 3/10POBbS
COBPEMEHHOTr0 00pa3a *HU3HH, MPEJCTABIASA COOON psiZl METabOIMUYECKUX HapyILIEHHH 1 (akTop pucKa
CepJCYHO-COCYIUCTRIX 3abosneBaHuil. HecmoTrps Ha cOOp HMHTEpeCHBIX M yOEOUTENbHBIX
JI0Ka3aTeNNbCTB, 3TO IMOBBIIIAET OCBEIOMJIEHHOCTh O HEOOXOJUMOCTH AaJbHEHMIINX HCCIeIOBaHUN B
3TONW o0nacTH, 4TOOBI MPOJOJIKATH YKPEIUIATh 3THU acCOLUAllMd M PacKpbIBaTh IMAaTOJIOIMYECKHE
IIPOLIECCHI, KOTOPbIE HX MOAJAEPKUBAIOT. B KOHEYHOM HTOre OH HaLEJEH Ha IallUEHTOB C
MeTaboIMYECKUM CHHIPOMOM KakK Ha TPYMILY JIUL, MMOABEPKEHHBIX MOBBILIEHHOMY PHUCKY Pa3BUTHUS
BO3PACTHBIX 3a00JI€BaHUM TJ1a3 U MOTEPH 3PEHHUSL.

Heanb uccaenoBanus. 3ToT 0030p HallpaBiIeH Ha cOOp OMYOJIMKOBAHHBIX TAHHBIX, OATBEPKIAOIINX
CBSI3b MEX/y U3MEHEHUSMHU 3PEHHS U METa0OJIMUECKUM CHHAPOMOM, a TaK)Xe Ha U3y4eHHE CBS3aHHBIX
(b13MONaTOIOTHYECKHUX MPOILIECCOB, KOTOPbIE COMPOBOKIAIOTCS 3TUM CHHIPOMOM U MPHUBOJAAT K 3TUM
3200JIeBaHUSIM.

Martepuan u Metroabl. VccrenoBanusi ceT4aTku U aHAIH3 MUQPPOBBIX W300pKEHUN 00€CTIEUNBAIOT
HEMHBA3MBHYIO OIICHKY KalnOpa MHUKpPOCOCYIOB CETYATKH in Vivo. MHUKpPOCOCYIHCThIE aHOMAIUU
CETYATKH MPEJICKA3BIBAIOT MOBBIMIEHHBIN PUCK TUa0eTa, THIEPTOHNH, UIIEMUYECKON O0JIe3HU Cep/lia,
HWHCYJIbTa U CMEPTHOCTH.

ToxTop MequMUMHCKUX HAyK, ToUeHT Kadeaps! [laTtopusnonoruu, MHCTUTYT DapMaKoJIOrMIECKOTO 00Pa30BaHUs 1
uccienoBaHus, TalkenT, Y30ekucran
2Byxapckuii ['ocy/1apCTBEHHBIH MEIMIMHCKUI MHCTUTYT uMenn AGy Ann uGn Cuna, Byxapa, Y36ekucran
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PesyabTaTrhl M 00cy:xaeHust. MeTaOOMUUeCKUi CHHAPOM XapaKTEepHU3yeTcs MHOT0(aKTOPHBIMU
MATOJIOTUYECKUMU HM3MEHEHUSIMU, TaKUMH Kak OXHpPEHHUE, THUIEePIIIMKEeMUsi, TUIEPTOHUS U
IUCTUNUAEMHS. AOZOMHHAIBHOE OXKMUPEHHUE W WHCYIMHOPE3UCTEHTHOCTh CYHMTAIOTCA OCHOBHBIMHU
dbakTopaMu pa3BUTHUS CHHIpPOMAa. B MeIMIIMHCKON MpaKTUKE peKoMeHayeTcs ycTaHaBiuBatb MC y
MaIMeHTa ¢ coYeTaHHeM a0IOMUHAIBLHOTO OXKHPEHHUS W JBYX M3 YeThlpeX (akTOPOB: IMOBBIIICHUE
ypoBHs TpuriutepuaoB B kpoBu (TI') (6omee 1,7 MMOIB/1), CHHIKEHHE YPOBHS JIMIONPOTEHIOB
Bbicokoi TuioTHOcTH (JITIBIT) (Menee 1,3 MMonb/n y MyxuuH u MeHee 1,29 MMOIB/T y JKEHIIHH),
MOBBIIICHUE apTEepHANBHOrO naBiieHus Oosiee yeM Ha 130 m 85 MM PT. CT., TIOBBIINICHHE YPOBHS
TJIIOKO3BI B TJIA3ME KPOBM HATOIIaK Ooljiee 4yeM Ha 5,6 MMoub/n. 3a0oyieBaHUs T1a3, TaKUE Kak
nuabeTnyeckas: peTUHOINATHS, OKKJIIO3US LIEHTPAJbHOM apTepuu CeTyaTKd, KaTapakTa, BO3pacTHas
JETeHEepalys JKEeATOro IsTHA, TIJaykoMa W CHHJIPOM CYXOro IJa3a, CBs3aHbl CO MHOTHMMU
KOMITOHEHTaMU MeTa00JIM4ecKoro cuuapoma. OHaKo UX OTHOUICHUS C METa0OJINYECKUM CUHIPOMOM
camu 1o ce0e CTaju MpeIMETOM HCCIeIOBAHUH.

Heckonbko wucciaenoBaHUN TakXKe ITOKAa3bIBAIOT CBS3b MEXKIY META0OIMYECKH CHHIPOMOM U
MUKPOLUPKYIATOPHBIM pyClIoM ceTdaTku. lccnemoBanue pucka aTepockiiepo3a B COOOIIeCTBax
MOKa3aJio, 4TO METabOJIMYECKOr0 CHHJIpPOMa OBUI CBSI3aH C MHKPOCOCYIMCTHIMH HM3MCHCHUSIMH B
ceruatke. ABcTpanuiickoe uccienoBanue Heart Eye Study mokazano, 9To MeTabOIU4eCKHii CHHIPOM
OBUI CBsI3aH ¢ 00JIee Y3KUMU apTEpUOJIaMH CETYAaTKH, HO HE ¢ OoJiee MMPOKUMHU BEHYIAMU CETUATKU Y
JIMII ¢ BBICOKMM PHCKOM HIIEMHYECKON OOJIE3HH Cep/Ilia.

BonbIIMHCTBO 3TUX HCCIIETOBaHUI OBUTM MOMYJISIMMOHHBIME WIIM BKJIFOYAJIM MAIIMEHTOB C BBHICOKHM
pUCKOM pa3BuUTHS 1ualbera WM ceplaedHbix 3aboneBanuii[l]. B umccnemoBanmsix cooOmaercs o0
accoLManyy MeK1y KOMIOHEHTaMH METa0OIMYECKOT0 CHHAPOMA M 3a00JI€BaHUAMH TJ1a3, TAKUMH KaK
CHHJIPOM CyXOTo ria3a. M3ydanace cie3Has QpyHKIUS y TAIMEHTOB ¢ META0OIMYECKUM CHHIPOMOM.
ABTOpaMHU KOHCTaTUPOBAaHO HapylICHHE (QYHKIMH CIE3HOW KeJle3bl M 00beMa CIIE3HOU KHUIKOCTH Y
stux OosbHbIX. Tect Illupmepa, Bpems paspeiBa ciie3bl U [IOKa3aTedb OKPALIUBAHUS OBEPXHOCTH
rinasa (QIOPECHMHOM SIBISIOTCS HauOOJee YacTO HCIIOJIB3YEeMBIMH TECTaMU B JIMAarHOCTUKE H
MOCTIeIyIONeM HaOMI0ICHUU 32 CHHAPOMOM CyXOro ria3za. OCMOISPHOCTh CIE3bI SIBISIETCS IEHHBIM
METOZOM Ul BBIIBJICHHUS CHHApoMa cyxoro rnaza [2]. B wucciaenosanum Wang S.B uzyuanmchk
MOTIEPEYHbIE CBSI3U MEXAY METa0OJUYECKHUM CUHAPOMOM M KalMOpOM COCYAOB CETUATKU Y B3POCIBIX
C BBICOKMM PHCKOM CEpJI€YHO-COCYAMCTHIX 3abosieBaHuil. OHHM COOOIIAIOT, YTO y JMI C
MeTabOoIMYEeCKUM CHUHIPOMOM 4Yalle HaOIoajJoch Cy)KEHHE Kalubpa apTepuosl CeT4aTKH,
HE3aBUCHMO OT BO3pacTa, Iojla, CTaTyca KypWJIbLIMKAa W KaluOpa COMYyTCTBYIOIIMX COCYAOB. JTa
accolmalysl COXpaHsylach y TalMeHTOB Oe3 auadera. HampotuB, y ywactHukoB 6e3 MBC u 6e3
TMIIEPTOHUM HE OBUIO BBISBICHO CBSA3M MEXJy METa0OJIMYECKHUM CHHIPOMOM U KaauOpoM apTepuot
CE€TUAaTKU. ApTepI/IaHI)HOC AaBJICHUC, OKPYXHOCTb TaJIMKM W YPOBCHBb TPHUIIIMLCPUIAOB B CBLIBOPOTKE
ObUIN OTJEJIBHBIMUA KOMIIOHEHTaMU METa0O0IMYECKOro CUHAPOMA, KOTOPbIE MOKa3ald OOpaTHYIO CBA3b
C KaIHOpOM apTeproil CETYATKH, TPEATIOIIAras, 4YTo CBs3b, BEPOSTHO, 00YCIIOBJIICHA TIIaBHBIM 00pa3omM
OoJiee BBICOKUM KPOBSIHBIM JaBIICHUEM, a TAKXKEe OXKHUpEHHEeM U auciaunuaeMueil. OHu He 0OHapyXUIN
3HAYNMOM CBSI3U MCXKOY MeTa00INIECKUM CUHAPOMOM U KaJ'II/I6pOM BC€H CC€TUATKU.

B npyrux uccnepoBanusx, Takux kak uccienoBanus ARIC, Funagata u Handan Eye, cooGmanocs o
CYXKEHUU KaJuOpa apTepuosl CeTYaTKU B CBSA3HM C METa0OINYECKUM CUHAPOMOM. BennunHa pa3Hulbl B
CKOPPEKTHPOBAHHOM CpEIHEM KalnOpe apTepHoJI CeTUATKH MEXIY MAlUeHTaMU C METa0OJIMYECKUM
CHUHIPOMOM U 0€e3 Hero Obljla HEMHOTO 00JbIIe B Hamlei koropte (4,30).MM) IO CpaBHEHUIO € TEM, YTO
HaOmonaercs B @Dynarare (2,95MM) u wu3yuenue rna3 Xaspaanb (3,60MMm). DT pe3ynbTaThl
MOKAa3bIBAIOT, YTO y MAIIMEHTOB C BBICOKUM PHCKOM CEpAEUHO-COCYIMCTHIX 3a00JIeBaHUN CY)KEHUE
KanuOpa apTepuoa ceTdaTku Oojiee TECHO CBS3aHO C PaclIpOCTPAHEHHBIM METa0OIHMUYECKUM
CHUH/IPOMOM, YeM paclIupeHre Kaanopa BeH ceTyaTku. Taxke uccienoBanue B INOHUN peoaraer,
YTO CYXEHHME apTepHOJ] CEeTYaTKM TaKKe CBA3aHO C BO3HMKHOBEHHEM METabO0JIMYeCcKOro
cuapoma.TeM He MeHee, HEKOTOpble MNpeAbIAYIINEe HCCIEIOBAHUS METa0OJUYECKOro CHHIpOMA
MOKa3aJld CBSA3b MEXIy METa0OJIMYeCKUM CHHJIPOMOM M CYXXEHHEM apTepHoJl CeTYaTKu |
paciiMpeHreM BeH, B TO BpeMs KakK JApyrue UACHTU(PHUIMPOBAIM aCCOLMALMU TOJIBKO C OJHUM HIIU
JIPYTUM U3 3THX COCYAUCTBIX MpHU3HAKOB. B nccnenoanum Funagata metabonnueckuii CHHAPOM ObLIT
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CBsi3aH C Oojee UIMPOKUM JUHAMETpOM BeH, B TO Bpemsa Kak wuccienoanue ARIC
IIPOAEMOHCTPUPOBAJIO CBA3b C (POKAIBHBIM CYKEHHEM apTepHOi. B MHOMOITHMUECKOM HMCCIIEJOBAaHUU
aTepocKiepo3a pacUIMpeHHe BEH ObUIO CBS3aHO C OXKHUPEHUEM, THIEPTPUTIUICpUACMUEH, HU3KUM
ypoBHeMm JITIBII 1 runepriaukemMuei, a Cy)keHrue apTeproi ObLIIO CBSA3aHO ¢ TunepTen3ueid. Cunraercs,
4TO Cy)KEHHE KaauOpa apTepuoJl CeTYaTKH YKa3blBaeT HAa HM3MEHEHUS SHAOTENUAIbHOW (YHKIIWH,
CBSI3aHHBIE C TUIIEPTOHUEN U CTAPEHUEM, BKJIIOYAsl YTOJIIECHUE NHTUMBI, MEINATIbHYIO THIIEPIUIA3HIO,
THAJIMHU3ALMIO U CKJIIEPO3 apTepuodl. [ eHepaan30BaHHOE CYKEHUE apTEPUON CETYATKH MOXKET TaKKe
OTpakaTb AaHOMAJIMM Ba30MOTOPHOM KOHCTPUKLHH, 3aTParMBalOLIME IVIAAKOMBILICUHBIE KIIETKU
COCY/IOB U HEpPBHO-MBIIIEUHbIE CHHAICHI. VccienoBaHue paHee mokasajno, YTO Yy AETEH OXUpPEHHE
CBSI3aHO C apTEPUOJIIPHBIM CY>KEHHE, BO3MOXKHO, M3-3a SHAOTEIHaIbHOM IucpyHkuuu. Panee B
uccnenoBannu Blue Mountains Eye Study Takxe mokaszanu, 4To AUCIUIUAECMUS CBSI3aHA C CY)KEHUEM
aprepuoi. C Ipyroif cTopoHsl, 60see MUPOKUN KaINOp BEH CETYATKU IIHUPOKO CBSA3aH C CUCTEMHBIM
BOCIIAJICHUEM U CBS3aHHBIMM C HHUM COCTOSHMSIMM, BKJIIOYas aTEpOCKIEpO3, KypeHHE U
TUIIEpXO0JIeCTEpUHEMUIO. Paciinpenne BeH CeT4aTKU TakkKe, 0-BUIUMOMY, CBSI3aHO ¢ OMOMapKepaMu
HEJIOCTATOYHOCTH TIMTaHHs, OCOOCHHO ¢ albOyMHHOM H TpaHcTUpeTuHoM [3-6]. OmnucaHbl
o(ranbMoIOrnYecKue OCIOKHEHHsI acCOLMMPOBAaHHBbIE ¢ METa0OJUYECKUM CHHAPOMOM, BKIIIOYAIOT
PETUHOIIATUIO, BBICOKOE BHYTPUIJVIA3HOE [ABJIEHHUE, KaTapakTy, JAETCHEPaldi0 JKEITOro ISITHA U
5K30(TalbMUT. BbI3bIBatoliee TPEBOTY YBEJIMYEHUE PACHPOCTPAHEHHOCTH OXHUPEHHUS  WIIU
METa0OJIMYECKOT0 CHHIPOMA, BEPOSITHO, eme OOoJbllle YCYIYOUT pPHCK O(TaTbMOJIOTHYECKUX
M3MEHEHMH, CBA3aHHBIX C OXHpeHHeM. 3a00JieBaHUs CEeTYATKH, BKJIIOYAsi BO3PACTHYIO JiereHEepaIuio
xentoro msatHa (BMJ), nurmentHsiii perunutr (PII) m amaGernueckyio perunomaruio (IP),
IPEJCTABISAIOT COOON OCHOBHYIO NMPHYMHY HEOOPAaTUMOMN CIENOTHI B Pa3BUTBHIX M Pa3BUBAIOLIUXCS
cTtpaHax. B To Bpems kak BMJI xapaxrtepusyercs norepeil ueHTpainbHoro 3peHusi, PII oObruno
XapakTepusyercss AucTpodued najouek M KouOoyek, NpHUBOAsMIEHl K morepe (OTOpeLenTopoB
MAJIOYEK M KOJOOYEK M MPEHMYIIECTBEHHO K JereHepanuu (poTopenenTopoB naiodek. B HEeKOTOpbIx
HOMYJSAIUAX OKUPEHUE SBISETCS OJHUM M3 OCHOBHBIX KOMIIOHEHTOB METa0OJMYECKOTr0 CHHAPOMA,
KOTOpBIM CBsI3aH C MHUKpPOCOCYIMCTBIMM H3MEHEHUsIMU B ceTuaTke. Kpome Toro, coobmanock o
JereHepaliy CeTUYATKH KaK 0 KOMIIOHEeHTe oxupenus [7-10].

Pesynbrar uccinenoBanuit Matunac XyOep U Ap. MOXKET CBHACTEIBCTBOBaTH O TOM, UTO MPHU3HAKU
METa0OJIMYECKOr0 CHHApPOMAa YCYI'YOJSIOT MMKpPOCOCYIHMCThlE H3MEHEeHHs. TeM He MeHee, OHHU
paccMaTpuBaiIM TOJNBKO OJMH acCleKT MUKPOAHTHMOMATUH B OTPAaHUYEHHOM 00JIACTH CETYATKU KPBICHI.
Bosnee Toro, npyrue acnekTsl MUKpOAHIMONATHH, IOCKOJIBKY OHM MOTYT OBITh UCCIIEIOBaHbI y JIIOIEH
Ha BCEM TIJIa3HOM JHE C MOMOIIBI0 00Jiee CIOXKHBIX METOAOB, HE OBLIM OIpENeeHbl B UCCIeyeMOon
KpBICUHOM Mozenu. B COBOKYNHOCTM ATH JaHHBIE YKa3blBAalOT HAa HAJIWYUE HCXOJIHOMN
MUKpPOAQHTMOMATHH B CeTYaTKe JKUBOTHBIX C OXupeHuem. Kak crenctBue JIUCKPETHOIO
MOP(OJIOTHYECKOTO MOBPEXKIEHHUS CETYATKU Y JKUBOTHBIX C 0)KHUPEHUEM, MBI Jlajiee TIOCTaBHIIU BOIIPOC
0 TOM, MOTYT JI HAOJIIOAAaThCsl DYHKIIMOHATIbHBIE NE(DUIIUTHI B 3TOW 0OCTAaHOBKE MUKPOAHTHOIIATUU U
IIPU OTCYTCTBUU CEPBE3HBIX CTPYKTYPHBIX M3MEHEHUH B CeTYAaTKE. DJIEKTPOPETHHOTPAMMBI KpPBIC C
OKMpPEHHUEM UMETH HOPMaJIbHYIO0 ()OpPMY, UYTO YKa3bIBAET HA TO, UTO 00pabOTKa CBETOBBIX CHUTHAJIOB C
pa3IMYHON MHTEHCUBHOCTBIO MPAKTUUECKH HE HapylieHa. ClelnoBaTelbHO, MOKHO CJieJaTh BBIBOJ,
YTO KPBICHI C OKMPEHHEM COXPaHWIM CBOIO CIIOCOOHOCTh K 3PEHHIO, YTO YKa3blBaeT Ha TO, YTO
HEHPOHHBIE CETH W CIIOKHBIE B3aMMOCBS3U C TIHANBHBIMH KJIETKAMH HE OBLTH MPHHIMIIAATHHO
HapymIeHbl METAa0OJWYECKUMH W3MEHCHMSIMH y TYYHBIX JKHBOTHBIX. B 93TOM OTHOIIEHUH,
BBIILICONTMCAHHAsE MOPQOJIOTHs MPH HMHTAKTHOM LEIOCTHOCTH CETYATKU XOPOILO KOppelupoBaia ¢
obmeit xopomreit ¢ynknuend mo DPI'. Tem He MeHEe, HECKOJIBKO OTIEIbHBIX aHAJIU30B, TAKUX Kak
ckoronnueckas U ¢oronuueckas IPI', mepnaromas PI" 30 I'1y, MoxkeT ObITH CBSI3aHO C HApYIIEHUEM
GyHKIUM  OUNOJNSAPHBIX WM  MIOJUIEPOBCKMX —IJIHANbHBIX KiIEeTOK. [lockonbky nanbpHeimas
YyBCTBUTEJbHAS AKTUBHOCTH OUTIOISIPHBIX KJIETOK 0CTaBaJIaCh HEU3MEHHOU Ha
AJIEKTPOPETHHOTpAMMaX, KJIETKH MroJiiepa Obuti HanboJiee BEpOsSTHON MPUUYUHON PEAYKIINH 3yO1a b.
Takum oOpazom, kieTku Mrosiepa MOTYT ObITh KPUTHYECKAM THUIIOM KJIETOK B Ha4aJbHOM MATOTEHE3e
paHHel peTHHONaTHUH MpU auabere 2 TUMa ¢ METaboJMYecKUM CHHIpOMOM. OHHU MOTyT OBITh
MPUYMHON MOJYJSIIUU MHOXKECTBA KIIOYEBBIX (YHKIUH TIpU PETHUHOIMATHHU, TOCKOIBKY OHHU
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y4acTBYIOT, HampuMep, B aHTHOTeHe3e. B moaaep:kaHUU TeMaTo-peTHHAIBHBIX OapbepoB, B
MeTabonu3Me HEHPOTPAaHCMUTTEPOB M B TOMEOCTAa3e KHUAKOCTU CETYATKH. OTO MO3BOJIET
IIPEIIOJIOKUTD, YTO MATOT€HE3, CBSI3aHHBIN C KiIeTkaMu Mrojuiepa, XxapakTepeH AJis [uadera 2 Tuma ¢
OKUPEHHEM U META0OJINYECKHM CHHJIPOMOM, TTOCKOJBKY Y KpbIC ¢ 1nadeToM, nHAynupoBanHbM CT3,
penykiust b-BOJH OOBIYHO TMPOUCXOAMT HE JI0, @ OJHOBPEMEHHO C W3MEHEHHUSMH aMIUIATY]
KojeOaTeNbHbIX MOTeHIUaNnoB. ONHAKO H3MEHEHHs KoJjeOaTelnbHBIX MOTEHLHUAIOB Yy TYYHBIX
KUBOTHBIX OTPAHUYUBAINCH HEOOJIBIIMM, HO 3HAYUTEIHHBIM YBEIMYCHHEM JIATCHTHOCTH. OTa
XapaKTepUCTHKA KoJeOaTeNbHbIX IOTEHIMANOB MPEIIIECTBYET yTeuke IMpu (IyopecueHTHOU
aHruorpauu ¥, CJIEJOBATEIbHO, COBMECTUM C JIETKOH MHKpOAaHTHONaTHeW, OOHApYXEHHOH B
MOP(OJIOTHYECKOM aHaJu3€ 3TOro HMCCieAoBaHMA. Y mojaeid Takod marrepH OPIT tummden st
MAIMEeHTOB ¢ TMAa0eTOM C TUCKPETHOW MHKPOAHTHOIATHEN, HO He ¢ 0osee TIyOOKMMU U3MEHEHUSIMU
IJIA3HOTO JIHA, TaKUMHU KaK TBEpPJbIe IKCCYNAThl, KOTOpPhIE MPEICTABISIIOT Ooyiee MO3JHUE CTaIuu
nrabeTHYeckol peTHHonatuu.B CBSA3M C  OSTHUM TMOBBIIICHHAS JIATEHTHOCTh KOJEOATEIBbHBIX
MOTEHIIMAJIOB ©0€3 CHIKCHHMS AaMIUIMTYAbl Yy TYYHBIX KpBIC B COYETAaHMM C HaydajlbHOU
MUKpPOAHIMONATHEN aHaJlOrMYyHa paHHEW AMa0eTMYecKONM pEeTHMHONATHUM Yy 4YesloBeKa. BhIBOABI y
TYYHBIX JKUBOTHBIX JOIOJIHAIOTCS TOHKOW MUCHYHKIMEH (HOTOPENenTopoB, HA KOTOPYIO YKa3bIBalOT
M3MEHEHHBIE ITapaMETPhl BOJIHBI, TAKUE KaK CHH)KEHUE aMIUIUTY/Ibl, YBEJIMUEHHUE JJATEHTHOCTHU U OoJiee
BBICOKHE 3HAUEHHUS BOJHBIL. [IprMeyaTensHo, 4To U3MEHEHHAst PYHKIHS (OTOPELENnTOPOB TaKxke Obliia
OlMCaHa B MOJENM WHAYIHPOBAHHOTO auabera y KpbIC Ha OCHOBAaHUHM PAa3IMYHBIX PE3yIbTATOB.
Kpome TOro, HapymieHue mnapamMeTpoB a- U b-BOJH MOXET OBITh CIIEJICTBHEM HapyIICHUS
KPOBOOOpAIICHUs, XapaKTEpHOro sl  JUa0CTHYECKOW PpETHHONATHH, W  IO03TOMY MOJKET
KOPPEIUPOBaTh ¢ MOP(POIOrHUECKH OIMCAHHOM MUKpoaHruonatuei [11-13].

[110THOCTH MUKPOCOCY/IOB ONPEEIIAETCS KaK KOJIMYECTBO MUKPOCOCY/IOB Ha €IMHHUIY 00beMa TKaHU
WM, 4Yalle, Ha IUIOIIAJb IONEPEYHOro cevyeHus TKaHu. CHIDKEHHE IUIOTHOCTH MHUKPOCOCYIOB
HAa3bIBAETCS MUKPOBACKYJISIPHBIM pPa3peXEHUEM U YacTO NPEIIECTBYET JUArHOCTHUPYEMbBIM
CUMIITOMaM, CBSI3aHHBIM C OINpPEAENIEHHBIMU CEpPACUYHO-COCYIUCThIMU 3a0oieBaHusIMU. B "acTHOCTH,
pa3pekeHrue TECHO CBS3aHO CO ClydasMHU YMEpPEHHOW apTepUabHOM TUIIEPTEH3UUM U CaxapHOIo
nuabera 2 tuna (C2). MukpoBackyIsipHOE pa3pekeHHUe 4acTO OOHAPYKUBACTCS B HECKOIBKHUX THIIAX
TKaHeW Iocje MEepPBOHAYAIIbHOTO BO3HMKHOBEHMSI H3-3a MUTPHUPYIOLIETO XapaKTepa BOCHAJICHHS
SHAOTENHNS. DTO OUYEBUIHO B TKAaHW KOPBI FOJIOBHOI'O MO3Tra TY4YHBIX KpPBIC, T1€ paspexenue Ha 20% 1o
CPaBHEHHIO C KOHTPOJIEM Pa3BUBAJIOCH MapalIeNIbHO C Pa3peKEHUEM B CKEJIETHON MBIIIIIE.

Pesynbpratel  3TOrO  WCCNEAOBaHWS  MOKAa3bIBAIOT,  UYTO  CHHXKEHHass  OMOIOCTYIMHOCTB
cocynopacuupsitoniero okcuga azora (NO) COOTBETCTBYET Pa3peKEHUI0 M MOXKET OBITh OCHOBHOM
MEXaHUCTUYECKON MPUYHMHON ITOTO COCYIUCTOrO HUCX0/a MpH MeTabonuueckoit nucynkuuu. pyrue
cocyopacuupsronue (GpakTopel, TaKHE KaK dHAOTEINN, THIICPIOIAPUIYIOMNUNA (PAKTOP YMCTBEHHOTO
MPOUCXOXKACHUS Tak)Ke MOXKET WrpaTh CYIIECTBEHHYIO pOIb B TOJACPXKAHUH COCYIUCTOTO
Tonyca.KimmHnueckue uccineoBanusl y MalMeHTOB C apTEPUAIbHON THNEPTEH3WEN MOKa3aiu, 4To y
JIUI] C IEPBUYHOM TUIIEPTOHUEH HaOII0JaeTcs pa3peskeHne MUKPOCOCYIOB B KOXKHOM TKaHH, TOTJa KakK
npeapIaAymue TCOpun B OCHOBHOM ObLIN COCPEAOTOYCHBI HAa YMCHBIUICHUH AUaMETpa apTCPHOJI.

Habnronaemoe paspekeHue oObIYHO BO3HMKAET CHayaja Kak CTPYKTypHas aHOMAJMs, NpeAroaras,
YTO pa3peKeHHUE COCYJIOB, BEPOATHO, SBJISAETCS (DAaKTOPOM THIEPTEH3HM, a HE PE3yJbTaToM, XOTH,
0€3yCIIOBHO, BO3MOXXHO, YTO OHHM JCWUCTBYIOT MO MPHHLUUIY OOpaTHOW CBsA3M. DTO eme pas
MOJTBEPIK/IaeTCSl MCCIEIOBAaHUSMU Ha KUBOTHBIX, Il OBLJIO 3aMEYEHO, YTO aHTUTUIIEPTEH3UBHBIE
mpenaparsl  OCHabIAIOT MHKPOCOCYIHCTOE pa3pekeHHe, €eclid HUX IpPUHUMAaTh JI0 Pa3BUTHUS
runepToHuu. PaspexeHne MoKeT ObITh KJIaCCU(PHUIIMPOBAHO Kak (YHKIIMOHAIbHOE (COCYZ MOYTH HE
MOJTy4aeT KPOBOTOKA) MJIM CTPYKTYPHO-aHATOMUUYECKHH (cocy GU3NUECKH N3HAINBAETCA 710 TeX 10p,
MOKa HE CTAHOBHUTCS AHATOMHYECKH OTCYTCTBYIOIIMM). Ilpu GyHKIMOHATBEHOM pa3pekeHun
Hernepy3upyeMble COCYIbl B COCTOSIHUU MOKOS BCE €I11€ MOT'YT Y4acTBOBaTh B Mepdy3uu B OTBET HA
MOBBILIEHHBIE MeTalbonnyeckue noTpeOHocTU. Ilo CpaBHEHHIO € aHATOMUYECKHM pa3peKeHHEM
(GyHKIMOHATBHOE pa3pexeHue obecreunBaeT TMOKOCTb M HPUCHOCOOJNIEHHE K TOBBIIICHHBIM
TpeOOBaHUSAM, UYTO MOXET OBITh KIIOUYEBBIM (AKTOPOM CEPAECYHO-COCYIAUCTON BBIHOCIUBOCTH.
OTHOCHUTENBHO TIOCTOSHHAS TOTepss (YHKIMOHAIBHBIX COCYJOB, CBSI3aHHAs CO CTPYKTYPHBIM
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paspexeHueM, CHUXKAET BEPXHHHA TMpeaesl MeTa0OJMYECKUX MOTPeOHOCTEH, KOTOpBIE MOXET
HOJIICPXKUBATh TKaHb. B yCIOBHSIX MOBBIIIEHHOTO CIPOCA OCTABIIMECS (YHKIIMOHHPYIOIINE COCYIBI
MOTYT TMOJBEpraTbCcs H30BITOYHON mepdy3un, 4YTOObI KOMIIEHCHPOBATH IOTEPSHHBIE COCYIIBI,
mojBeprasi WX IMOBBIIICHHOMY JaBJICHHIO B COOTBETCTBHMM C 3aKOHOM KpoBoToka Jlapcw.
MareMaTHueCcKue MOJEIH MPEANoJaralT, YTO pa3peKeHHe apTepuosl MOXKET  YBEIUYUTh
nepugepuyeckoe conpotusieHue npuMmepHo Ha 20% B cocynuctoMm pycne. OgHako (axkTuyeckoe
paspexeHue in Vivo MOXeT ObIThb Oousiblie, eciau H30BITOYHAs Mepdy3us AaKTHBHPYET OTBET
MHOT€HHOTO COKpAIICHUs, KOT/a COCYJbl aKTHBHO CYXKAIOTCSI B OTBET Ha IOBBIIIEHHOE KPOBSHOE
nasnenune. CHKeHrne (QyHKIMOHAIBHBIX MUKPOCOCYIOB CHIDKACT OOIIYIO 3(PPEKTUBHOCTH TOCTABKU
KHCJIOPOJia M THTATEIbHBIX BEIIECTB, YTO IPHBOAUT K HEYJOBJIETBOPEHHBIM META0OIMYECKUM
noTpeOHOCTSIM B ONPEACTCHHBIX MECTHBIX TKaHAX. B 3TOM cioy4yae OpraHel CTaHOBSITCS
HEJIOCTaTOYHBIMH B (DYHKIMOHAJIBHBIX €IMHHIAX, YTO YBEJINYMBACT PUCK TMIIOKCHH, KaK 3TO MOXKHO
HAOII0AATh B CIIyyasiX THIIEPTEH3UBHOTO MMOPAYKEHUSI OPraHOB-MUIICHEH U JHa0ETHYECKUX aMITyTallui
KOHEYHOCTECH. YBENMUeHHE TeTepOreHHOW mephy3uu u3-3a Pa3pekKEeHUs MHKPOCOCYIOB TaKXKe
OTpaHUYMBACT JIOCTABKY M, CJIE€JOBATENbHO, (PYHKIUIO OOJBIIMHCTBA CUTHAIBHBIX MOJIEKYII, BKIIOUAs
UHCYNMH. Pa3pexeHne COCyl0B MHUKPOIMPKYJISITOPHOTO pyclia CBS3aHO C PE3UCTEHTHOCTHIO K
MHCYJIMHY U3-32 XOTSI PEMOJICIMPOBAaHUE MHUKPOCOCY/IOB MOXKET YyKa3blBaTh Ha TNPHOJIMIKAIOIICEcs
3a0oJIeBaHME, CYIIECTBYET 3HAUYMTENbHAs HEOINPEICTICHHOCTh, YUYHMTHIBAas pPa3IHyMs B COCyJdax B
3aBHUCMMOCTH OT BHJA, II0Ja, THIA OpraHa, TEHETHYECKOW TPEAPACIONIOKEHHOCTH |
IKCIIEPUMEHTANBHBIX ycIoBuil. Kpome TOro, GOJBIIMHCTBO CIIOEB TKaHEH in Vivo HE COOTBETCTBYIOT
MIPOCTBIM MOJIENISIM, B KOTOPBIX BCE €AMHHUIBI COCYJOB UMEIOT OJUHAKOBHIC CBOWCTBA U TOBEACHUE
nepdy3uu. Mojenu Takke MOTYT HE YYUTBHIBATh aHTHOTCHE3, KOT/1a HOBBIE COCY/IBI CO3/IAI0TCS 3a CUET
MIPOAHTHOTCHHBIX (PAKTOPOB, KOTOPHIC U3MEHSIIOT MePy3UI0 U IIyTH COCYIOB [14].

3akuouenue. B 3akiroueHue, 3TOT 0030p Mpeanosiaraer, YTo y JMIl ¢ MeTaboJIMYECKUM CHHIPOMOM
CBSI3aHO C CYKE€HHMEM MHKPOLMPKYJIATOPHOIO pyciaa apTepHoNl CETYATKH. OJTO MOXKET OTPaKaTh
BJIMSIHUE TIOBBIICHHOTO apTEpPUalbHOIO [aBJICHUS, OXUPEHUS M AUCIMIIUMIAEMHUH — IIpoLecca,
KOTOPBIH MOXKET OBITH OMOCPEIOBAH SHAOTETUAIBHON JUCHYHKITHEH.
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