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Mopdonornyeckune ocobeHHocTn nuMmcaHrnonenommomaTosa

AHHoTauma: Jlumdanrnonenommomatos (JIAM) npeacraBnsetr cobon menneHHO
nporpeccupytoiee 3abonesaHune nerkmx, cesazaHHoe ¢ mytaunamm B TSC1 n TSC2 reHax,
XapaktepuayeTcss UWHUNbTpaumen nerovyHom napeHxumbl. Ha ¢oHe 3aboneBaHuns
NPOUCXOAUT 3KCTEHCUMBHOE peMOAenupoBaHME TKaHEW W apXUTEKTYpHOE WCKaxeHue
nerkmx. JinmgaHrmonenoMmomaTos BCTpeyaeTcs NPENMYLLECTBEHHO Y XEHLUNH B obLuen
nonynauun, a TakK Xe Yy naumeHToB obomx MNOryioB Mpu accoumaumm C KOMMSIEKCOM
Tyb6epo3Horo ckreposa. fBHble KinHUYeckue nposasneHus JIAM BcTpedaoTca noudTn
NCKITIOUYUTENBHO Y XXEHLLMH, N BKITOYaKT B ceb5s NPOrpeccuBHYO OAbILKY Npu on3nN4eCcKomn
Harpyske, peunamBupyoLwmnin NHEBMOTOPAKC U NOBPEXAEHUSA TIMM@aTUYeCKuX CocyaoB.

KnwouyeBble cnoBa: nuMmdaHrmonenommomatos, JIAM-kneTkn,  KOMNMeKc
Ty6epo3Horo ckneposa

JInmdaHrmonenommomaTos - peakoe MeXCUCTeMHOEe pacCTpPONCTBO,
Xapaktepuayrowleecsa nponugepaumen aTuUnUyHbIX KNeToK rNagkon MblLEeYHON TKaHu
(JTAM-kneToK) 1 aNUTENUOUAHBIX KIETOK B Nerknx, NogMbILLEYHbIX NUMdaTn4ecknx yanax,
4YacTo coveTaroleecs C aHIMOMUONIMNOMON NoYek. ATnonorusa 3abonesaHnsa OCTaeTcs He
yCTaHOBMNEHHOW A0 KoHua [1].

B rpynne pucka HaxogsiTca mMonoAble XeHLWUWHbl penpoaykTuBHoro Bospacta (20-
51neT), onncaHbl eOuHUYHbIE CnyYan NMM@aHrMonenoMmomMaTosa y fimy My»XCKoro nona.

B 3aBMCUMMOCTM OT NaTOreHeTUYeCcKoro Te4eHns BblAeNsT ABa Buaa 3abonesaHuns:

» Cnopaguyeckmn JIAM (6e3 reHeTndeckux 3aboneBaHuMnM B aHamHe3e, 4yactoTa
BCTPEYaAEMOCTM 2,6 XKEHLUMHbI HA 1 MIH.)

* AccoummnpoBaHHbIN ¢ Komnriekcom TybeposHoro ckneposa (TCS) [2].

Cpeon nauueHToB C [MarHOCTMPOBAHHBLIM KOMMIEKCOM Tybepo3HOro ckneposa
nnmdpaHrmonenoMmmomaTtos obHapyxmeaeTtca B 26-39% crnyyaes, B TO BpeMs Kak yactoTa
BcTpeyaemoctn TCS — 1 cnyyan Ha 5800 HOBOpPOXAEHHbIX. HecMoTpss Ha TO, 4TO
aTuonorus 3aboneBaHnsa He onpeferneHa, npu accoumnaumm 3aboneBaHUss C KOMMNIIEKCOM
Tybepo3HOro ckrneposa ee CBA3biBalOT C MyTaumsamm B reHax TSC1 u TSC2,
pacnosioXXeHHbIM B 9 1 16 XxpoMocomMax COOTBETCTBEHHO[3].

Y naumMeHtoB C NMMAaHIMoONenoMmMomMaTo3oMm OOHapyXMBaAKOTCS KaK TreHHble
mMyTauum TSC2, Tak n MmyTauumn, acCoUMMpoOBaHHbIE C NOTEPEN reTEPO3UTOTHOCTU NOKyca
TSC2, Begywue k ytpate yHKUUN MHIMBMPOBaHNS OMyXONEBOro PoCTa W, Kak cneacTaue
HEeKOHTponMpyemMon nponudepauumn KneTok. B HacTosiLee BpemMs OCHOBHbIMU MPUYMHaMM
akTMBMpyowmmn TpaHckpunuuio reHoB TSC1 n TSC2 aensatoTca meTabonmyecknin ctpecc
N TMNOKCUS KIeTOoK [4].

CnegyowmMm 3BeHOM natoreHesa pas3BuTUs NMM@aHrmonenommomMmaTosa aBnaeTcs
nepmbpoHxunonsapHas, nepnanbBeonspHasa nponugepauns JIAM-kneTok.

MepubpoHxmnonapHas nponudepauma JIAM-kneTok obycnaenvBaeT yMeHbLUEHWE
anameTpa Menkux 6poHxmon u obpasoBaHMe «BO34YLIHbIX FOBYLUEK», YTO MPUBOAUT K
NEerovYHon rmnepuHMNAUUM ¢ BO3HUKHOBEHMEM MWKPOKUCT. BcneacrBve cCUHTETUMYECKOMU
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aKTUBHOCTM KNEeToK M npoaykumm meTannonpotenHasd wu KartencuHa-K npoucxogut
paspylleHne BHEKNeTOYHOro MaTpukca auuHycoB. [JaHHble W3MEeHEeHWs OMuCbiBaloT
MaKpPOCKOMNYECKY0 KapTUHY MUKPOKUCTO3HOW NEPEeCTPONKU NnerodHon napeHxumbl. [Mpu
paspbiBe cybnneBpanbHbIX KUACT, o0bpasyeTca MHEeBMOTOPAKC, 4acTOo UWMEeLLMN
peungmsupyioLlee TeveHue [5].

Tak >xe npoucxoant BblaeneHue JIAM-knetkamun cocyamcTbiXx (pakToOpoB pocTa,
VEGF-C, 4TOo ycunvBaeT aHrMoreHe3 B JlIefOMHOM MapeHxuMe W remaToreHHoe
pacnpocTpaHeHue JIAM-KneTok, YTO NpMBOANT K NporpeccupoBaHunio 3abonesaHus.

Takum obpasom, 3abonesaHne nmeeT crieQyloLLyl0 CUMNTOMAaTUKY: HapacTatoLLyto
OTAbILLKY, Kallernb U KpoBoXxapkaHbe [6].

[Ana nepBMYHON AMarHOCTMKM 3aboneBaHMs Ha KIMHMYECKOM 3Tane NpUMEHSATCA
Takme MeToAdbl KaK PEeHTreHOBCKOe WccrnefoBaHue, KOMMbloTepHass Tomorpaduvs u
Pulmo3D wmoaenupoBaHue. [1aTOrHOMOHWYHBIM CUMNTOMOM 3aboneBaHus ABNAETCHA
OoBOHapyXeHue Ha CHUMKE MHOXECTBEHHbIX ANMPEY3HO pPacrnonoXeHHbIX MEeNKUX KUCT.
BosamoxxHO Tak ke oOHapyxeHue aTtenektasa Nnerkoro, BCNeacTBuMe pasBuUTUSA
NHEBMOTOpPAKCA, a Tak e XUNe3Horo BbinoTa [7].

Crnegyrowm OnarHoCTM4eCcKuM Kputepuem numdaHrmonenoMmmomMaTtosa siBnsieTcs
obHapyxeHue knactepoB JIAM kneTok B nyHKTaTe numMmdaTnyeckoro BoinoTa nnespasbHON
nosioctn. Knactepbl JIAM knetok npegctaBndawT cobon cdepuyeckme  Kosnekumm
crneumduyecknx KneTok, HaxogAawmxcss BHYTPU obpas3oBaHUSA MOKPLITOrO OLHUM CrOeM
aHOoTennarnbHbIX NMMMdaTnyecknx KrneTok [8]. OgHako 30510TbIM CTaHAAPTOM ANArHOCTUKM
ABNseTca npoBeaeHne BMONcuMm 1 rMCTONOrMYECKOro 3y4eHns Nero4HoOn NapeHxXnmbI.

Mponudepupytowmne JIAM-kneTkn ABna0TCA MOPEONOrMyeckn HeoaHOPOAHbIMU U
MOryT ObITb NoApasaeneHsl Ha 2 BUAA: ANUTENNONAHbBIE KIETKN U BEpeTEHOBUOHbIE.

O6bl4HO BepeTeHOBUAHbIE KIETKU pacrnosfioXeHbl B LEHTpe, B TO BpeMs Kak
ANUTENMONHbIE NOKanM3ylTcs no nepudepun yanos ns JIAM-knetok [9].

HonyckaeTcs, 4yTO obe cybnonynauuu JIAM-kneTok napannernbHo
AndbepeHUNPYOTCS N3 OOHOW KNeTKN-npeaLlecTBeHHNKa.

AnbTepHaTUBHas rMnoTesa - YTO KMeTKU NpeacTaBnsaoT pasHble heHOTUNbI O4HOM
KNEeTKM 1, YTO B3aUMHbIN UX Nepexon B OOWH UMW OpYror heHOTUN OCYLLEeCTBNASETCH Nog
BNUSHWEM HeunsdBecTHoro ctumynal10].

Mpn M3y4eHUn MUKPOCKOMUYECKMX OCOBEHHOCTEN nuMdaHrmonenommomaTosa
obHapyxuBatoTca criegyrowme deHoMeHbl. Ha ¢oHe HeM3MEeHEeHHOW SieroYHOM TKaHu
BU3Yanu3npyrTCs KUCTO3Hble 0OpasoBaHUA pasfMyHOro AuameTpa, CTEHKM KOTOPbIX
BbICTNaHbl nponmdepaTamm aTUNUYHbIX rnagkoMbllleyHbIX KneTok. Ha cteHkax kuct JIAM
KNeTkn Tak e MoryT obpasoBbiBaTb CKOMfeHuss — Bnswkn. PaspactaHna aHanornyHblx
KNeToK Tak e obpasyloTcs B nepmBacKynsipHOM MPOCTPaHCTBE C BO3MOXHOW WHBA3UEWN
BHYTPb cocyga. B mectax nponudepauumn KNeTok ferovHasi napeHxmma 3ameTHO
ytonuwaetcda. Psagom ¢ gunaTUpoBaHHbIMU - anbBEOSISIPHBIMW - KUCTaMU  MOTYT
pacnonaratbca numdaTtmdeckne KaHanol. OfgHUM M3 XapakTepHbIX NPU3HAKOB
numdaHrmonenoMmomaTosa 4BndeTcs Hanuume cuaepodaroB B WHTpaarbBeONspHOM
NPOCTPAHCTBE, a TaK e BHYTPU HEKOTOPbIX KMCT [11].

Mpn n3yvyeHun BANAHUA NUMpaHrnonenomMmmomaTosa Ha numdaTtmyeckme cocygbl
obHapyxeHo, 4Tto nponudepauus JIAM knetok npeMmyLlecTBEHHO Habniogaetcs B
panoHe KnanaHHOro annapata, 4YTO NpUBOAUT K paclUMpeHU0 auvameTpa npoToka,
nepepacTsXXeHUI0 CTEHOK N paspbIBY, YTO KITMHUYECKU NMPOSBIISETCA Kak XMITOTOPaKC.

Ana Bepudukaumm gmarHosa u guddepeHumnanbHONn OMarHOCTUKM ¢ BynnesHon
aM@um3emMoun, rmcTMounTo3oM X U OpyrmMu KMCTO3HbIMWU MOPaXXEHUAMMU JErkux OOHUM U3
Hanbonee AOOCTOBEPHbIX METOAOB SBMSETCA WUMMYHOIMCTOXMMUYECKOE WcCreaoBaHue
[12].

JIAM-kneTkn xapakTepusyoTcs OOHOBPEMEHHOW 3KCMpeccuen (Ko-aKkCcnpeccuen)
rMagkoMbIWEYHbIX MapKepoB (TakMx Kak [MagKOMbIWeYHbI aKTUH W AeCMUH) WU



MenaHouuTapHblx MapkepoB (Takux kak HMB-45, Melan-A/IMART-1, u dakTop
MUKPOMTanbMNU4YeCKon TPaHCKPUNLNN).

C aHTuUTEenamu rnagkoMbILLEYHOro akTUHA CUMbHYK PeakTUBHOCTb MOKa3bliBaOT He
TONnbKo JIAM KneTku, HO U NeroYHble rmagkoMblileYHble KNneTkn cocynos [5].

BcneacTteue reHaepHon obycrnoBnieHHOCTM 3aboneBaHna Tak e BU3yanuanpyeTcs
CunbHaa peakTMBHOCTbL C MapkepoM aHTU-PRLr (nponaktmH  peuenTopHbIMU)
aHTMTenamMmu, a TaK Xe BblpaXeHHas peakTUBHOCTb C aHTU-PRL (nponaktuHoBbIMYN)
aHTMTenamu [13].

NHdopmaTuMBHBIM Tak e OygeT 4BnsSTbCA MMMYHHOe OkpawwuBaHue FLT-4
(VEGFR-3) Kk peuenTtopam cocyaucTbiX (aktopoB pocTta. lccnegoBaHue no3Bonset
anddepeHUMpoBaTh NPOCTPaHCTBA, OKpyXeHHble JIAM kneTkamm Kak pacluMpeHHble
numMmdgaTnyeckue cocyapbl C Flt-4-nonoxutensHon numgaTrnyeckon
9HOOTENNANbHOKNETOYHON BbICTUNKON. MOXHO Tak e obHapyxutb JIAM-kneTtoyHble
KnacTtepbl, OXBadeHHble NUMdaTUYeCKUMN 3HAOTENNanbHbIMU KneTkamu nnasawoline B
ANNATUPOBaAHHOM NnuMmdaTnyeckomMm cocyae [14].

Mpwn ayTonNcumMHOM nccnegoBaHum nerkux, NOpaXKeHHbIX
nMmMdaHrMonenoMmomMaTo3om nnu WHTapaonepaumoHHO, MaKpOCKOMN4eCKn B
pas3BepHyTOM cTaaun, obHapyxmBatTCs:

. HedekTbl BUCLEepanbHOM NNeBpbl B MecTax cybnnespanbHbiX pa3pbiBOB KACT

. YcuneHHas 6yrpuctocTb NOBEPXHOCTU NErkoro

B TO e Bpemsa xapakTepHbIM rnpusHakom JIAM aBnsieTcs HopmarnbHas napeHxnma
NIErKkOro C BHELIHEN CTOPOHbI KUCT [15]. Mopdonorna KUCT npu pasfiMyHOM TeYeHUu
3aboneBaHus nmeeT cBOM OCOBEHHOCTU, MPU YMEPEHHOM MPOSABIEHUN — KUCTbl OKPYrible
C MMHUMarbHOM Bapuaumen.

Mpn nporpeccupyoleM TeyYeHUM KUCTbl Boniee KpynHble, MOMNUroHasibHble WIn
HenpasuIibHON gopMbl [6].

3aknroyeHue.

JInmdgaHrmonenommomaTos (JTAM) npeacrasnsieT cobon MeAJSIeHHO
nporpeccupytoulee 3abonesaHue nerkux, ceasaHHoe ¢ mytaumamm BTSCL n TSC2 renax,
Xapaktepuayetca WHUNbTpaumMen nerodyHom napeHxmmbl. Ha doHe 3abonesaHus
NPOUCXOOUT OKCTEHCMBHOE pPEMOAENIMPOBAHNE TKaHEN W apXUTEKTYpPHOE UCKaXeHue
nerkux, YTo NpMBOOMUT B arpeCCMBHOWN KMMHUYECKON MaHudecTauun. BoiseneHne gaHHom
naTosiorMmM Ha paHHUX CTagusx NO3BOSIUT MNPOBECTU HE TOMbKO NanfiMaTMBHOE NeyYeHue B
Buae OunaTtepanbHOW TpaHCONaHTaUMW nerkux, HO mnaToreHeTu4yeckn OB6OCHOBaHHOE
HanpasrieHHoe 6nokupoBaHne MTOR epmeHTa Npu nomMowm TapreTHon Tepanuu. B
CBA3NW C 4YeM o0coby akTyanbHOCTb MpuobpeTalT Mopdonornyeckne MeToabl
anarHoctukn JIAM 1 onpefgeneHne xapakTepHOro MMMYHOIEHOTMNa naTosiorM4yeckoro
npouecca. [ns Bepudukauum guarHosa u guddepeHumnansHONM ONArHOCTUKM C
OynnesHon ampun3emMon, rmcTMoumTo3omM X 1 ApYrmMMn KUCTO3HBIMU MOPaKEHUAMMU FErKUX
HeobXoaMMO YCTaHOBUTb Hanuyue B buontaTte cneuyndudeckux JIAM-kneTok n npoBecTn
KOMMAEKCHOE  UMMYHOIMCTOXMMUYECKOEe UccnefoBaHWe W BbIIBUTb  MO3UTUBHOE
okpawwmBaHne mapkepamu SMA, Desmin, HMB45, VEGFR-3, aHTu-PRLY.
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