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KnuHuko-mopdgonormyeckme oCo6eHHOCTU U COBPEMEHHbIe BO3MOXHOCTHU
anddepeHumnanbLHOM AMarHoCTUKU HempocgubpomaTosa nepBoro Tuna

AHHOTauusa. HenpodubpomaTtos 1 Tna — camas pacnpoCTpaHeHHasi HacrneacTBEeHHas
naTtosiorust U3 npegpacnosiararolimx K passutmio onyxosien. MNonumopdunam KnnmHUYeCKux
NPU3HaKOB, TsHXKernoe rnporpeccupylollee TedeHne, OTCyTCTBME 3IPIEKTUBHON Tepanun n
BbICOKasi BEPOATHOCTb HacrnegoBaHust fenatT abCcomnoTHO HeobGXOAMMOW  paHHIoK
ANarHoCTUKy 3Toro 3aboneBaHusa ONnS yryylweHWa NPorHosa, a Takke npeaoTBpalleHus
pacrnpocTpaHeHuss B nonynsumn. B gaHHOM cTaTbe  pacCMOTPEHbl  KIMHUKO-
mMopdbonorndeckme OcoBeHHOCTU HenpodpubpomaTo3a 1 Tuna M €ro  OCHOXHEHWUHN,
NoO3BONSAKOLME MNPaBUMBbHO UMHTEPNPEeTUpoBaTb MHOroobpasHble CUMMTOMbI  3TOro
NaTonorMyeckoro npowecca v NpoBoanTb AnddepeHumanbHyo AMarHoCTuKy.

KniouyeBble cnoBa: 6one3Hb PeknuHrxayseHa, HenpodgubpomaTos, Henpodumbpoma,
dhakomaTtos, MyTauums.

HenpodgubpomaTtos 1 Ttuna (6onesHb PeknuHrxayseHa, NF1) — HacneactBeHHoe
3aboneBaHune, nepeparolleecs No ayTOCOMHO-AOMUMHaHTHOMY Tuny. HenpodgubpomaTtos
BXOOUT B rpynny pakoMaTo30B, KOTOpble XapakTepusyeTcs COYeTaHHbIM MOpaXeHUsM
BHYTPEHHMUX OpPraHOB, KOXW, INa3, a Takke HepBHOW cuctembl. lNMpuyunHa 3abonesaHus —
MyTauus reHa Ha xpomocome 17qll.2. OTOT reH perynupyeTr BblpaboTky 6erka,
Ha3blBAeMOro HempopUObPOMMHOM, KOTOPbIA, Kak nonaratT, ¢YHKUMOHUPYET Kak
cynpeccop onyxonu. B Hopme gaHHbIM NPOTENH B3aMMOAEWUCTBYET C NPOAYKTOM OHKOreHa
ras unu ras-nogobHoro OHKoreHa, B pes3yrbTaTe Yero yrHetaeTcs POCTOCTUMYNUpYoLLas
aKTUBHOCTb B KNeTKax-MuLleHAX. HapylweHne MHrmbnupoBaHna u3-3a Hanuumsi MyTaHTHOrMO
annena NF1 moxeT cnocobcTBOBaTb HEKOHTPONMPYEMOMY PA3MHOXEHUIO KNETOK-MULLIEHEN
[1,2]. Okono 50% Bcex cnyyaeB NF1 — 370 nocneacTBme CrnoHTaHHOW MyTaumn. YactoTta
MyTauun OOCTaTOYHO BbICOKa M3-3a OCODEHHOCTEW BHYTPEHHEW CTPYKTYpbl FeHa, a Takke
ero 6onbwnx pasmepoB. Bbicokad NeHETPaHTHOCTb M YacToe MOSIBNEHNE HOBbIX MyTauuin
CBOWCTBEHHbI JaHHOMY 3aboneBaHuio. bonesHb PeknuHrxayseHa BCTpedaeTcsi 0AUHaKOBO
yacTo (npumepHo 1 cnyyan Ha 3500 HOBOPOXAEHHLIX) Y NNLL XKEHCKOIO 1 MYXXCKOro nona.

3aboneBaHne xapaktepudyetca MHoroobpasmMem U BbICOKOM BapuabenbHOCTLIO
KNMMHUYECKMX NPOSABMEHUI Jaxe B npefenax oaHoM cembu. [lopaxatoTcs NpakTUyeckn Bce
OpraHbl U CUCTEMbI, OTMEYAETCHA NPOrpeccupyoLlee Te4eHne N BbICOKUI PUCK OCIIOXKHEHWUNA,
cpean KoTopbix 6onbLIoe KONMYECTBO TSHXKEMbIX, BeAYLMX K NieTanbHOMY ucxony. B nepsyto
oyepedb, 9TO [fblxaTeNnbHad M cepaedHad HeAoCTaTOYMHOCTb, KOTOpble BO3HMKAKT Mo
NPUYMHE Cepbe3HbIX aHOManuin CTPOEHUSI CKeneTa, CYLECTBYIOLWMX C pOXOEHUs u
yCyryonsiowmxca C BO3pacTOM W MNOCfe MepeHeceHHbIX TpaBM, Myckanm paxe
He3HauyuTernbHbIX. Ha BTOPOM MecTe no 4acToTe BO3HUKHOBEHUSI HAXOAUTCA ManurHnsaumns
Henpogumbpom. HecmoTpa Ha nocnegHne [OOCTMXKEHUS B 00MacTM  reHeTM4yeckoro
TeCcTnpoBaHus, nabopaTtopHasa anarHoctmka B 95% noaresepxaaeT, 4To ansa 6onbLUMHCTBA
NaumMeHToB AMarHo3 6bin NocTaBneH NpaBUIbHO HA OCHOBAHWW TOMbKO NULLb KITMHUYECKMX
nposiBrieHnn. locTtaHoBKa guarHo3a BO3MOXHa Ha OCHOBAHUW KITMHUYECKUX KpUTEepueB
BO3 1992 roga [3] u TpebyeT, Kak MUHUMYM, Hanuuuna 2-x wunum 0Oonee OCHOBHbIX
nposBneHun: 1) He MeHee 6 NUIMEHTHbIX NATEH UBeTa «Kode C MOMTOKOM»; 2) BECHYLLUKN B
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NOAMbILEYHON 1M nNaxoBou obnactax; 3) BbiSBReHME 2-X WUNu  BGonee  KOXHbIX
Henpogumbpom wunn 1 nNekcnpopmMHOM Henpopnbpombl; 4) XapakTepHble KOCTHbIE
nospexaeHns (NceeBoapTpo3, BPOXAEHHOE MCTOHYEHWE KOPTUKanbHOrO Crnos ANMUHHbIX
KOCTEN MnW Aucnnasmus Kpbifa KIMHOBUOHOW KOCTW); 5) rmuomMa 3puTenbHOro Hepea; 6)
HanuMyne Ha pagyXHou obonouke rrasa ysenkoB Jluwa npu uccnegoBaHUM € NMOMOLLBHO
LeneBon namnbl; 7) Hanuune y POACTBEHHUKOB nepBon cTeneHn poactea NF1 no
aHanorn4HblM Kputepusam. U Bce e KnuHuYeckme nposiBNeHusl, Kak npasusio, Heobxoaumo
noaTeepxaartb MoOponorMyeckum UccrieJoBaHNEM.

BoigensawT cnegytowme Gopmbl HEMPOMOpPOM: KOXHas, MHTpaHeBpanbHas (U ee
pPa3HOBMAHOCTb — MrekcMdopMHas), a Takke LOCTaTOYHO pPeaKo BCTpevarowmecs BuAbl
Henpodmbpom, knaccuumumpyemble COrfacHO rMMCTONOrMYECKOMY CTPOEHUIO: KreTOYHas,
anddysHasi, NUrMeHTHasa 1 anutenuvongHas [4]. Hanbonee yacto ¢ NF1 accouuunpytotcs
nnekcudgopmHasga, KoxHas un audpdysHas Henmpopmbpombl [5]. KoxHas (M nogkoxkHas)
Henpodmbpoma yalle Bcero npeacrasfieHa OOQUHOYHbLIM Y310M HEBOMbLUMX pa3MepoB, HO Y
GonbHbIx € NF1 BCTpevalTCd W MHOXECTBEHHble nopaxeHus. BHelwHe onyxonb
npeacTaBneHa KynonoobpasHo BO3BbLILWAKLWUMCA Hag Koxen obpasoBaHueM, OTAaneHHO
HanoMuHawLwWmMM pubpoanuTenmansHeli nonun. Pasmepbl HOBOOOpa3oBaHWSA BapbUpPyOT
OT HECKOJSIbKMX MUINMETPOB A0 2 cM. Ha paspese TkaHb HeMpodMbpombl ceporo LBETa,
bnectawasn. KoHcucTeHuus ee  nnoTHoanacTuyeckas.  [MUCTOMOrMYeckn  KOXHas
Henpocmbpoma npeacTaBneHa TsHKaMu YOMMHEHHbIX BepPeTeHOBUAHbIX LUIBAHHOBCKUX
KNeTok n gnbpobnactoB, OKPY>KEHHbIX YMEPEHHbBIM KOJIMYECTBOM KOJSIareHOBbIX BOSTOKOH,
BCTPEYalTCH eOUHUYHbIE Ty4Hble KNeTKW. fgpa LWBaHHOBCKMX KIMETOK MarieHbkue, C
KOHOEHCUpPOBaHHbIM XpomMaTtuHoMm. OBpasoBaHue, Kak NpaBuo, He CBA3aHO C HepBOM [6].
MHTpaHeBpanbHasa Henpodmbpoma nopaxaeT Kak MeNkKne noBepxXHOCTHbIE, TaK U riyboko
pacrosfioXXeHHble coMaTU4eckme U BUCLiepalibHble HEpBbl U Aaxe KPyrHble HepBHble
ctBonbl. lpeactaBnaet cobor XOpOLO OrpaHuMYeHHOe, pacronoXeHHOe BHYTPWU HepBsa
obpasoBaHne (Npu MoOpaxeHUn MENKUX KOXHbIX HepBOB oObpas3oBaHWe CrvBaeTca C
OKpYy)XalLen COoeauHUTENbHOM TKaHbio). Paamepbl pasnuyHbl, Ha paspese cepo-6enoro
uBeTa, KOHCUCTEHUMS BapbupyeT OT cnn3eobpasHon A0 NMOTHO3MACTUYECKON U aaxe
XpALwweBnagHon. M'mcTonorn4yeckn onyxonb nNpeacTtaBreHa CKONMeHnsaMM BepeTeHo0bpasHbIX
NIIN OKPYITIbIX LUBAHHOBCKUX KNETOK, pacnofoXeHHbIX B MUKCOMOHOM MaTpUKCe UIiu BOKPYr
yyacTkoB, OoraTtbix konnareHom [7]. BapumaHTOM WHTpaHeBpanbHON Henpodndbpomsbl
ABMSETCA NnekcudopMHas, KoTopada npeacrtasneHa KOMNIEKCOM HECKONbKUX M3MEHEHHbIX
6rnvanexawmx HepBoB, Ob6pasylLlnX M3BUTblIE MaccCbl. HekoTopble onyxonu LOCTUraloT
OrPOMHBbIX pa3MepoB U MAcCCbl B HECKOSbKO Kunorpamm. Mo rmctonorndeckoMy CTPOEHMUIO
OHM CXOAHbl C WHTpaHeBpanbHOW Henpodundpomon. OuddysHas Henpodmbpoma yacto
pa3BuBaeTcs B 0611acTu ronosbl U WeN, MMeeT pasmepbl OT 5 cMm 1 bonee, rMCToNorMyecku
CXO4Ha C KOXHOW HENPONBPOMON, C BbipaxXeHHOWN AnddY3HOM XKUPOBOK MHMNbTpaUnen.

[lononHuTb  BCeCTOpoHHee  Mopdhornornyeckoe  uUccrnefoBaHWe B CHOXKHbIX
ANarHOCTMYECKUX Cryyasix CrocOOHbl Takme MeTodbl, Kak WMMMYHOrMCTOXUMUYECKUA W
MMMYHOIOOPECLEHTHbIV aHanM3, 3NeKTPOHHAst MUKPOCKOMUSI.

Mpn MMMYHOIMCTOXMMMYECKOM UWCCreaoBaHUM B Henpodubpome BbIABNAKOTCA 2
nonynsaumm knetok — S100 npoTeuMH NO3UTUBHbIE (S4pa W uuTOoNnnasma) LBaHHOBCKUE
knetkm wn ctporo S100 npoTteMH no3uTMBHble Tenbua MencHepa. Kpome aToro,
LUBAHHOBCKME KMETKM CNOCOOHbI 3akcnpeccupoBaTb aHTureH CDS7. XapaktepHbin gns
pe3nayarnbHbIX aKCOHOB  HEMpOUIaMEHTHbIN  NPOTEMH  MOXET  BbISBIATLCA B
WHTPaHeBparnbHbIX Henpombpomax, HO OH He umeeT 60MbWOrO 3Ha4YeHUs Ans
AnarHoCTukn. B nepudepnyeckmx ydactkax HermpodubpoMm, Kak npasuno, NpucyTcTByeT
anuTenuanbHbli  MemOpaHHbIM  aHTureH. LBaHHOBCKME KNETKM OKpyXeHbl 6enkamu
6asanbHOM MemOpaHbl — NaMWHMHOM U KonnareHom IV Tuna, HO WX 3Kcnpeccus B
Henpogumbpomax MeHee 3HauyuTerbHa, YeM B LUBaHHOMax. [lpeagnonaraeTcsi, YTO HU3KUN



nHgekc Ki67 n oTcyTcTBME 3Kcrpeccun pd3 ABNAKTCA OTNMYUTENbHLIMU MPU3HaAKaMU
HeNpPodMOpPOM OT APYrMX ONyXonen, NPomMcxoasaLumx n3 obonoyek Hepsos [9].

Mpn NF1 mMmeeTcsa puck nepexoga HeMpodmnbpomMbl B 3r10KAYECTBEHHYIO OMyXOslb
(3nokavecTBeHHas LWBaHHOMA, HeMporeHHas capkomMa) ¢ yactoton ot 2 ao 4% [2,10]. Puck
Hanbornee BbICOK B OTHOLIEHUWM MHTpPaHEBpasnbHbiX  Henpodubpom, 0cobeHHOo
nnekcngopmHbIX. 3rokavyecTBeHHas TpaHcdopMauma npwu 6onesHn PeknuHrxayseHa
CBdA3aHa C Jeneuven KOpPOTKOro nneya 17 XpomMocoMbl UM MyTauMenm reHa pS53.
310KayYeCTBEHHbIMN  CYMTAKOTCA  OMYXONMM C  BbIPaXEHHOW KNEeTOYHOM aTunuem u
3HaYUTENBbHO MOBLILIEHHON MWTOTUYECKOM aKTMBHOCTb (6onee 1-2 mMuUTO30B B Mone
3peHus).

AndbdepeHumanbHbii - agnarHo3 Henrpodmbpombl  LenecoobpasHo npoBoAUTb CO
lwBaHHOMoOW. Kak npaBuno, HempomnbpomMbl BKIIOYAKOT LIBAHHOMOMOAOOHLIE Y4YacTKu, a
LUBAHHOMbI HEe MMEKT HenpodnbpomMonogobHbIX CTPYKTYp. B TunnuHbiX cnydasx
HeMpodunbpom (KOXHasi, MHTpaHeBpanbHad W nnekcudopmMHasl) WX LuarHocTuka He
Bbl3blBAaeT 3aTpyaHeHun. Takke Heobxoammo auddepeHumpoBatb Henpogpmnbpomy
(ocobeHHO KneTo4yHyto ee dopMy) ¢ aepmatodubpocapkomMon. TkaHb nocrneaHen scerga
HeraTuBHa Ans S100 npotenHa u no3utuBHa gna CD34. lNpu aunddepeHumansHom
ONarHOCTUKE C rMagKOMbILEYHbIMU ONyXONsSMU UMeeT 3HavyeHue IKCMNPEeCcCUsi B TKaHAX
nocnegHMX MapKepoB MblLLEYHbIX KNEeToK [5].

MMMYHOIOOPECLEHTHBIA  aHanM3 HanpasfeH Ha BblSBAEHWe cneunduyeckoro
Genka HenpombpommHa. [lpy nNpoBeAeHUM MeToda  UCMONb3YKTCA  MEYEHble
GrIOOPOXPOMOM MOSIUKIOHANbHbIE aHTUTena NpoTus Yenosedeckoro NF1, B pesynbraTe
0o0pasyloTca KOMMIEKCbl aHTureH-aHtuteno. [llpu  ucnonb3oBaHuyM  OIHOOPECLLEHTHOrO
MUKPOCKOMa BbISABSETCA cneumpuyeckoe CBeYeHWe pasHoM CTEMNEHW WUHTEHCUBHOCTU U
YeTKOCTMW.

ONeKTpOHHas MWKPOCKONUS nokasana CXOACTBO CTPYKTYPbl OKPYrMbIX KMNETOK,
NpeAcTaBnNEHHbIX B OMYXONEeBOW TKaHWM, C HenporneMmmouuTamu, B TO BpeMs Kak
BepeTeHoOOpa3Hble KIMEeTKM HanoMuWHalT nepuHeBparnbHble unbpobnacTtel. Bokpyr
nocrnegHuUx wuMeeTcs MpepbiBUCTasd, MeCTaMW MHOrocrionHas ©6asanbHagd MembpaHa,
cogepxailasa namuHuH n konnared IV, V tnnos. Camu KNeTku MMET YASIMHEHHYO hopmy,
Yy HuUX OOHapyXuBalwTCA TOHKME OUNONsApHbIe OTPOCTKW, BAOMb LMTONMA3MaTUYeCcKomn
MeMbpaHbl pacnosioXXeHbl MUHOUUTO3HbIE Ny3blpbkn. W OKpyrnble, n BepeTeHoobpasHble
KneTkun, obHapyxmBaemMble B HEMponbpome, MOryT NnpoayLnpoBaTb NPOKOSINareH.

Bepudukauma pguarHosa HenmpodumbpomaTtosa 1 Tuna npu  KOMOMHUPOBAHHOM
NPYMEHEHNN yKa3aHHbIX MeTOA0B BO3MOXHa B 47-95% cny4yaes.

OcnoxHeHna NF1 He MeHee MHOroobpasHbl, YeM ero nposiBNeHus. Y nauueHToB
MOXET pa3BUTbLCA CrienoTa Kak pesynbTaT HOBOOOpa3oBaHWU 3pUTESNbHBIX HEPBOB, B POSv
KOTOpbIX Yalle BbICTYnalT OMNTUYECKUE NMOMbI. [pyruM HeonsacTU4eckum npoueccom
MOXeT cTaTb (eoXpoOMOLUUTOMa, COMpPOBOXAAKLAACH BTOPUYHOW 310KAYECTBEHHOM
apTepuanbHon runepteHsven ManurHmsauua onyxonen, ©Oonee xapaktepHas Ans
nNnekcMOpMHbIX Henpodmnbpom, valle HabnogaeTcs npu mx nokanusaumm B LUIHC. Mpun
NF1 MOXeT BO3HMKaTb crneumuyecknin Backynut, nocneacrBUsiMU KOTOPOro CTaHOBATCS
CTEHO3 MOYEeYHOW apTepum K Jaxe kKoapktaums aopTbl. OTAENbHO CTOUT YNOMSHYTb
aKylwepckme  ocrioxkHeHus. bonbwas 4actb  GepeMeHHOCTEM Yy  XEHWWH C
AnarHocTupoBaHHOM BonesHbio PeknuHrxayseHa npoxoaut 6naronpuaTHo. Tem He MeHee,
TeyeHne OGepeMeHHOCTM Hepeako  COMpPOBOXOAETCA  YBENUYEHWE  pa3MepoB WU
MynbTUNNuKaunen Henpodpmbpom. bonee TOro, KpynHble HenMpodubpomMbl Ta3oBOW U
reHUTanbHOM nokanuMsaumm MOoryT 3aTPyAHATb pofopaspelleHne 4Yepes3 eCTeCTBEHHbIe
poaoBble NYTU, a 3HAYUT onepauuns KecapeBa CeHYEHNS Y TakMX XKEHLIUH NPOBOAUTCA Yalle.

3aknto4veHue. Henpodpubpomatod 1 Tmna OTHOCUTCSA K  HacneaCTBEHHbIM
3aboneBaHuamM akomato3aM. Ero npuumHa — MyTauus reHa, pacnofioKeHHOro B



xpomocome 17gll.2, kogupytowero cCTpykTypy Genka HenpodumbpomMuHa, KOTOpbIW, Kak
nonarawT, obnagaeT TyMOpP-CyrNnpecCOpPHOW aKTUBHOCTbLI. W3-3a BbLICOKOrO  pucka
BO3HUKHOBEHNA HOBbIX MyTauui npu NF1  KnuHUMKO-Mopdbonorndyeckue nposiBrieHns
bonesHn kparHe BapuabenbHbl axe cpefu NPAMbIX POACTBEHHMKOB. B cBA3M € aTum,
HECMOTPS Ha AOCTAaTOMHO CrneuMdUYHY0 KIMHUYECKYID KapTuHY, 3adyacTyto Tpebyetcs
Mopdonornyeckasa sepudukalmsi yCTaHOBEHHOro anarHosa. Bengy cpaBHUTENbLHO HU3KOM
9(bpekTUBHOCTN  CyllecTBylLWEeNn Tepanum HenpodumbpomaTtosa, WMEHHO paHHee
BblSIBIEHWE [OaHHOW NaToflorMm  CnocobHO  ynyywnTb OOWMW  MNPOrHO3  TeveHus
3aboneBaHus.
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