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Ipeauciosue 1 GraroaapHocTH

JanHelii cOOpHUK yueOHBIX CllyuaeB 1o HEKOTOPBIM HEPBHO-MBIIIEYHEIM
3200/IEBaHHAM ABHIICA DPE3YNLTATOM MOETO TPEXMECSYHOTO npedbIBaHUA B
HarnuoHaneHOM LEHTpEe HEBPOJIOTHH M nicuxuatpiu (NCNP), pacronoskeHHOM B
npuropone TokHo. 310 cTano BO3MOKHBIM Gnaronaps rpanty ®ouna Mamymas
Ha MPOBEEHHNE MCCIIENOBAHU, U 9TH TPH MeCsALA OBLTH NOCBALIEHE! PeaTH3aLMHI
MPOEKTA, HANPABJICHHOIO HA H3y4eHHE IyTel CO3MaHMs LEHTPaNH30BAHHOMH
CHCTEMBl IMAIHOCTHKH MBILIEYHEIX 3a0oNeBaHdii B SNOHMHM € HEIbiO
NpPUMEHEHHNA 3TOro omnbiTa B Kazaxcrane.

NCNP ocHoBan B 1986 romy W crajl OQHHM W3 HIECTH HAIMOHATBHBIX
UeHTPOB B Anonuu. OH yHHKATEH B CBOEM POJIe U ero Ha3klBatoT "EIHHC TEeH b1
B Mupe UBeTOK". OCHOBHOH KOHIENUMEN JaHHOTO LEHTPA SBIISETCS COBMECTHOE
NpOBEAEHHE HMCCIENOBAaHUH M pa3pabOTOK Mexay OONEHHIEH H HayuHO-
MCCIeOBATENECKHMH HHCTHTYTaMH. LIesbio 9THX HCeIenoBaHni | paspatoTok
ABJIACTCS JIEUEHHE NMCUXHYECKHUX, HEBPOJIOIHYECKHX, MBILICYHBIX 3a001eBAHMI 1
HapyIeHuH passuTis. Kpome Toro, HEHTP CTPEMHTCS NPEIOCTARIATE IEPEa0oBOe
MEIHIMHCKOE 00CIyKHBAHHE, OCHOBAHHOE HA MPOBENEHHBIX MCCIEA0BAHUSAX, H
CrocoOCTBOBaTh  PAacNpOCTPAHEHHIO  CTAHAAPTOE  BBICOKOKAYE€CTBEHHOTO
MEIMLMHCKOr0 00CIY)KUBAHUA KaK BHYTPH CTPAHLL, TaK W B ZIPYIUX PErHOHAX
A3sun.

NCNP ¢ynxunoHupyeT Kak 00LIEHANMOHANBHEIH CHEUHai3HpOBAHHbIN
LEHTP MO MbIUEYHBIM 3a00neBaHuaM, H npuMepHo 80% obpasuor marepuana
ISl OHOTICHH MBI OTTIPABIAIOTCA TyAA CO BCeH SINOHMH B AMATHOCTHYECKHX
uesx. JUis rMocTaHOBKM AMarHosa LeHTp NCNP npoBoauT monHeli Habop
THCTOXHMHYECKHX H HMMYHOTHCTOXHMHUYECKHX HCCIIEN0BAHUI MPAKTHYECKH BO
BCEX ClyyasX. OITO [MO3BONAET O00ECNEeYHTh TOYHYI MAaTOJIOTHYECKYIO
nuarHocTHky. Kpome Toro, npumeHseTcs TeHETHUECKMH aHauu3 ¢
HCIIOJIE30BAHHEM TEXHOJIOTHH CEKBEHHPOBAHMS CIICAYIOIETO MOKOJEHHs, YTO
JIOTIOJIHAET MPOIIECC JHArHOCTHKH W [O3BOJSIET MOJYYUTH JOMOJHHTENBHYIO
HHPOPMALIHIO O TEHETHYECKHX OCOOEHHOCTAX MauMeHTOoB. LleHTpanmsopaHHas
cHCTEMA QHArHOCTUKH PENKHX 3a001eBaHui, BKIIOYAs MBILIEYHbIE 3a00/1eBaHHs,
ABJgerca Hanbonee 3()(EKTUBHBIM MOAX0IOM, HTO MOATBEPIKIACTCS HATMUYHEM
TaKUX LIEHTPOB B OOJIBLIMHCTBE Pa3BUTHIX cTpaH. bonsHuia NCNP oGcnykuBaeT
HauOOJBIIEE YHC/IO MAlHEHTOB C HEPBHO-MBIIICYHBIMH 3aD0/IEBAHHAMEH B
Snonwn. JlemapTamMeHT HEPBHO-MBIILEYHBIX HCCIEA0BAHHI, BXOIAIIHA B COCTAB
NCNP, spjseTcs HauaydllMM  MeCTOM Uil M3YYEHWS  OpraHH3aluH
MEIMIMHCKOro 00CIIYKHBAHUS MTALUEHTOR ¢ TAKUMH 3a001EBAHHAMH.

Jlyumuii  cooco® MONENMTECS ONBITOM M 3HAHWAMH — [0Ka3aTh
CIIOKHUBILYIOCS ~ BpaueOHYH  npakTuky.  PaspaGotanusii B NCNP
CUCTEMATUYECKHH MOAX0 K KOMIIJIEKCHOM OLEHKE ClIy4acB HEPBHO-MBILIEYHBIX
3a00JIeBaHII MOCITYKH OCHOBOI s CO3MAHMU JaHHOM Mo a00pKH ciyuaer. OHa
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Hampap/eHa Ha  [JEMOHCTPALMIO M  daHauu3 TpHMepa  Hajuexalleil
MCCNIEI0BATeIBCKOH M KIIMHMYECKOH MpPAKTHKH HAa [PHMEPE KOHKDPETHBIX
ciy4aeB. 5l MCKPEHHE HalEeloch, YTO [JaHHAs MOADOPKA CIyyaeB M3 MPaKTHKH
CMOMKET IIOCIYKWTh B&)KHBIM DPYKOBOACTBOM [PH BHEAPEHHH HEPBHO-
MBIIIEYHBIX HMCCNEOBAHHA M Hamlekauledl KIMHUYECKOH NPaKkTHKA B
Kasaxcrane. Kpome Toro, oHa MOXKET CTaTh HEHHbIM yueGHbIM MATEPHATOM A
MEIHLMHCKHX CIIELHAIMCTOB, 00oramas X 3HaH!s 1 HaBBIKU B JaHHOI 0071acTH.

KiiHu4eckue naHHble, BKIOYAs HIUTFOCTPALMM K pe3ysbTaTaM OHOICHH,
TnoJTyueHsl 13 HallMOHANIBHOTO 1IEHTPa HEBPOJIOTMH U ICHXUATPHH. S Garoiapro
JMPEKTOpa JenapraMeHTa HEPBHO-MbILIEYHBIX MccnenoBaHuil npod. HMrunso
HumHo, Hayunbix cotpynsukor FOmmxuxo Caiito, IOkako Hucumopw,
Hobyiokn [Opa, Xasro VYue. Bakako EcuWoko u Opyrux Komier 3a
NPenocTaBIeHHEe MHE BCel HeoOxoaumMoi HH(opmaLy. XoUuy BEIPa3UTE 0CO0YEO
NPHU3HATE/IEHOCTE COTPYAHUKAM JenapraMeHTa HEPBHO-MbILIEYHbBIX
HCCIIeN0BaHMI 38 conelcTBre B Mocii paboTe. Tawke s OraromapHa Kosuieram-
KinHuuucram goktopy FOko Cumunsy-Motoxamm, noktopy Manoke Mopu u
Hoktopy  Xupodymud  Komakw, reHepanbHeIMY — aupektopy  LlemTpa
TPAHCIIALMOHHON MENHUHMHEI B AHpeKkTopy LleHTpa MblmeyHbix 3aboseBaHuid,
KOTOpPbIE TaKKe ASNHIHCh CO MHOH CBOMMH 3HAHHAMH M IEMOHCTPHPOBAJIM
NPAKTHYECKHH KIMHUYeCKHH monxonm. S xorena Obl BBIPA3HTh CBOE rIIyOOKOE
YB&)XEHHE TIOYETHOMY COTPYOHHMKY JIeMapTaMeHTa HEepPBHO-MBIIIEYHEIX
uccnenoBanuii npogeccopy Mxya Honaka, BEIIAFOIIEMyCs IETCKOMY HEBPOJIOTY
1 OZTHOMY M3 HEPBONPOXOMLER B 0OJACTH HEPBHO-MBILICYHBLIX HCCIIEI0BaHHI,
KOTOPbIH Hayan pa3paboTKy 3TOrO CHCTEMHOTO MOIXO0IA.

Braronaps ¥M, S CMOIJIa H3Y4HTb He TOJBLKO OCHOBHBIE MOAXOOBI K
HCCIIeIOBAHHIO MBIIIEYHOH MaTOJIOTHMH, HO W MPEUMYIIECTBA KOMIIIEKCHOTO
MOIX0Oa K OUEHKE HEPBHO-MBIIIEYHBIX 3a00JIeBaHuMIA.



Beeaenne:

Mplieynble 3a00€BaHHA — 3TO Tpynna peiKuX, HO FE€TePOTeHHEBIX
HapylueHnii. JlanHele 3a60/1eBaHla MOTYT IPOSBUTECA KAK B MIIA/ICHYECTRE, TaK
H B MOXKHIIOM BO3pacte. MHOTHE W3 3THX 3a00J1eBaHuMii SRISFOTCA MOTEHIHATBHO
OTIACHBIMH LISl #CH3HH H XapaKTEPH3YHTCH NPOrPECCHPYIOUIHM TeHeHHEM. DTO
00MacTs MEIMUMHEL, TPebyrolas BEICOKOH CHEUHMAIM3AHN, TAe HEOOXOIHMbI
0C00BIe 3HAHHS H OOLINPHEL ONBIT 4715 yCHEHOM padoTsl. OiHAKO haKTHIeCKH
MHOTHE MEIHLMHCKHE CHElWATNCThl B PasHBIX CTPaHaX MHpa He 00/amarT
[LOCTATOYHLIMH 3HAHWAMM O HEPBHO-MBIIEYHBIX 3a00JIEBAHUAX, HYTO MOMKET
NPUBOOUTE K HENPAaBMJIBHOW JHATHOCTUKE M HA3HAYEHHIO HeHAIUIeKallero
nedenus. B KasaxcraHe celuac 3To ABNSETCA aKTyalbHOM NpoOaeMo, Tak Kak
HAOITIONIAETCs POCT 4KMC/IA NAUMEHTOR C MBIIIETHBIMU 3a001EBAHHUAMH, [IPH 3TOM
BPa4H 3a4aCTYIO IUIOX0 OCBEAOMIIEHE! O MHOTHX PeKHX 3a0oeBaHuax. MHorHe
TTAUMEHTEl CTAJIKUBAIOTCS C HEMpPaBHIbHOH IMOCTAHOBKOM AMATHO3a, BKIFOYAS
ciaydad, Koraa —uepeOpalbHOMY —napajudy — [pPHIHCHIBAETCS  HEBEpHOE
ompeieneHwe, a JICYUEHHE TMPOBOIMTCA C M3NHIIHEH arpeccHBHOCTBHIO. B
Kaszaxcrane HenaBHO OBIIM NPHHATH MEXIYHAPOAHBIE DPEKOMEHAALMH IO
JAWArHOCTHKE M JIEYEHHIO MBINIEYHOH auctpoduu JlionieHa W CIMHAILHOMH
MBILIEYHOH aTpo(HH. DTO MO3BOJMIO YJIYULIHTL YPOBEHE MPEA0CTABILEMBIX
MAlHEeHTaM MEOMUMHCKMX YCIyr, BKIIOHas TFOPMOHAILHYIO — TEPAmMIo,
PECTTHPATOPHYHO M HYTPHUTHBHYIO MOANep:kKy. [Ipu 3TOM AMAarHOCTHKA ApYrux
BHJIOB MblILIEUHLIX 3a00neBanni B Kazaxcrane Bcé emne 1160 ouens cnabas, nubo
MOJIHOCTBI0  OTCYTCTBYET. DTO CBS3aHO C OTPAHMUYCHHLIMM 3HAHHAMM H
HEHMEHHEM CHELHATH3MPOBAHHOH CHCTEMBl MEIHIMHCKOr0 OOCIyKMBaHUs
MAllHEHTOB C HEPBHO-MBILIEYHBIMH 3a00neBaHMAMH B cTpaHe. Hamnesxamias
JHArHOCTHKA M JIEYEHHE TAKOrO POAa PeaKHX 3a00JeBaHHi B OCHOBHOM 3aBHCAT
OT PA3BHTHA HAYUYHEIX 3HAHUHA M Pa3pabOoTKH HOBBIX TEPANEBTHYECKUX METOJIOB.
BaxkHO OTMETHTE, UTO CTATYC HEKOTOPHIX M3 ITHX 3a00JICBAHHMM B HACTOSILEE
BpPEMs MEPElIe]l M3 KAaTEerOpyMH HEHM3JIEYMMBIX B KATErOPHIO MO IAIOLINXCS
neyeHnio. CozmaHue CHCTeMbI JIeWeHMs MbIIeUHbIX 3a00/eBaHuil ABAAETCA
KpaiiHe BaKHBIM [na obecreyeHHs Halekalled MEOHLUMHCKOH MOMOIIH
nanuenTaM. HaydHo o00OCHOBaHHBIE IIOIXOIBI, TAKHE KaK BH3yalu3aLHs,
HMMYHOTHCTOXMMHS. W MOJIEKYJISPHBIE UCCIEIOBAHMS, HIPAIOT KITFOUEBYIO POk
B 3TOM Tpoliecce.

Mogpene NCNP, ¢ ero ombITOM W NOCTHXEHHAMH B 00JacTH HEPBHO-
MBIIIEYHBIX 3a001€BaHMii, MOMKET MOCHYIKHTh BaXKHBIM [IPHMEPOM ISl CO3/IAHHS
aHaNoOrHuHOro OOINeHalMOHAIBHOTO LeHTpa B Kasaxcrane. Moaens OLEHKH
KTMHUYMECKHX cydaeR (COOpHMK y4eOHBIX CllydaeB) MpEICTABIICHA HHIKE.
Jannas noabopka cilydaeB MILIIOCTPHPYET KOMIUIEKCHBIH MOAXOM K aHamu3y
HHGOpMAUMH Ul [OCTAHOBKM TOYHOIO [MArHO3a M BLIOOpa MOAXOASALIErO
HanpaBieHUs J[EYEHWUs T[IPH PpENKMX HEepPBHO-MBIIIEYHBLIX 3a00/eBaHHAX.
KomnnekcHeIi Noaxox no3BosiseT HM30ekars NHArHOCTHYECKHX OIIHOOK H
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3a0/TyKICHUH NPH ONPelNeeHHH TAKTHKH JIeYeHHs. ABTOp CUHTAET, 4TO 3Ta
noabopka ciaydaeR Morja Obl CIyKHTE PYKOBOACTBOM I MEIMIHHCKHX
pabOTHMKOB B MOBCENHEBHOH IpaKkTHKe, a Takke U1 PYKOBOIMTENEH
YUPSKIEHHH M OpraHoB 3[1paBOOXPaHEHHA M0 OpraHd3alMH yxXoda 3a
MALUEHTaMH C PEIKHUMH MaTONIOTHAMH.

Kaunudecknii cayuait 1. Hacnencreennas
JBIXaTe/IbHOH HENOCTaTOYHOCTEIO

31 rom, keHIMHA

OcHoBHBIE aT00bI: OBIIKA H CIab0CTh B KOHEUHOCTSX M 1LIee

Cemeiinbiif aHAMHe3: B ceMbe ciayuaes HM3 Het, poskaena He ot
ONMM3KOPONICTBEHHOIO Opaka

Cocrosinue npu obdciaenopanum: 150 cm, 40 xr;
K®K 488 ME/n, anpnonasa 7,7 ME/m, nakrar 13,7 mr/mn; napyear 0,91 mr/mn;
pH 7.3; pCO2 79,9 MM pr.cT., pO2 41,7 mm pr.or., HCO3 38,2, BE+11,6,
JKEJT 0,89 11 (31.8%), ®XKEJI 0,89 11 (31,8%)
SHMI: auddy3Hble MHOT€HHEBIE NATTEPHLI
Ha3HAYEHb! JbIXATEIbHAS [OIICPIKKA, NEPOPANbHEIE CTEPOUIBI

MHOMATHs C paHHel

Hceropus GoesHu

Cxema 1.

3.

Tpynno

MOAHSTH

PYKH,

27 7. HOUHAsS

Posaenn Crnk OBIWIKA,
& EHHE AHEBHAS
JIOHOLIEH Macc COHJTHBOCT 37 .
Had, 2930 £ b, C1a00CTH Xoaur ¢
B F Tena( MBbILILL IIeH TPOCTBIO:
HOPMaITEH 48—3 " K®K 148
oe 8 xr KOHE4HOCTE ME/n;
pasBUTHE 3a | i1, ocobenno KEJT
1o ron): crubareneit 0,87
nepHoAa KoK 1eH H 1(32,1%),
MOJOBOTO 400 benep, @IKEJ
CO3pEBaHH ME/n runopeduie 0,82 a1
a KCHS (30,3)

25 n. Oppiuxa
NPH THKEN0H
(husuueckoi
HArpy3Ke;
4acThie
CHOTBIKAHHA

28 . Tpyauo
BCTaThb H3
TOJIOKeHHS CHAA
Ha KOPTOYKax

34 r. He mo:keT
NOAHATHCS MO
JecTHUle (M3-3a
oabikn) KOK
246 ME/m; JKEN
1,271 (46,2%),
OHKEI 1,11
(42,2%)

43 1. B noJio:xKeHUH
Ha CiAHe TpebyeTcs
JAbIXaTeIbHas
nogaepHKa;
amGyJ1aTOpHOE JIede
c T-Tpocthio KPK 2:
ME/n1, JKEJI 0,64 (22
DHEJ 0,65 1 (23,89



Tabnauna 1. OcHOBHBIE BLIBOBI [TOCIe AHAIM3A AHAMHE3A

Onbimka n MpleyHas c1afocTs Muonarus
¢ 25 ner—31 ron—43 ropa Muacrenns
(nocTenento yBeTHUHBACTCH) Mm'romﬂnpnammgld 't_l,ﬁ(monuo

IMoTeps maccst Tena
Caabocers crubareseii men u 6egep
I'nnopedurexcns

Vposeur KOK cirerka nosermen (makcnmym 488 ME/m)
JipIxaTenbHas Hel0CTATOYHOCTD: YPOBEHb IAKTATA
nospiuen 13,7 mr/an; BE +11,6; pH 7.3; pCO2 79.9 MM
pr.cr., pO2 41,7 mm pr.ct., HCO3 38,2, JKEJ1 0,89 n
(31,8%)

Pe3yibTaTel nocsie nposeseHus GuorcHn muim (puc.1)

Puc.1.1. [Tpu okpamueanmm

4 H&E: Bapualuy THNIOB BOIOKOH
OT CTa0BIX [0 YMEPEHHBIX.

', DHIOMH3HANEHEL GHUOPO3 He

Ha0J10/1aeTCA; HEKPOTHYECKHX U

paccestHHBIX 0a30(HABHBIX

+/ BOJIOKOH HE BBISIBIICHO, OJHO

BOJIOKHO ¢ MEMOpaHHBIMH

- BKJIIOYECHHAMH

Puc.1.2. I1pu okpatusanuu
mGT: na neprdepun BoIOKHA
Ha0JII01a10TCA

| LATOIIA3MATHYECKHE TENbIIA,
{RRF He Ha0monaeTcs.



'-:&a{‘é“'!Pllc.I.fl. IIpy  oxpallHBaHUH
“NADH: mexxmuodudpuingpHas
44ceTh HapylieHa B HEKOTOPBIX

BOJIOKHAX

HuTepnpuranust NaT0J0rHYecKHX HAX0M0K
MuonaTH4ecKie U3MEHEHHS C:
1. HM3smenenueMm pazmepa BOJOKOH OT c/Iaboro 10 yMEpPEHHOTO
2. Perenepupyrolie BOJOKHA, HEKOTOPOE KOJIHUECTBO
3. Bo0JIOKHO € KOJIbLHEBHAHBIMH LHMTOMIA3MATHYECKHMH
TeabLaMH, OHO
4. TlpeobrnanaHue BoMoKoH THNA 1 U Bonokon Tuna 2C,
HEKOTOPOE KOJIMYeCTBO
5. ArpodHs BOIOKOH THNA 2, Terkas WiH YMepeHHas
Takum 00pazom, NMpHBeJeHHBIE BblIIe¢ JAHHBIE CBHAETEILCTBYIOT 0
MHONATHYECKOM TMpouecce, KpoMe TOro, Halawaaercsi 0JHO BOJOKHO ¢
BRJIYeHUAMH.

Puc.1.4. JaHHble BH3YATH3aLHH MBI NAIHEHTA B CPABHEHHH C
3TAJIOHHOH CXeMOH.




Pe3loMe KOMINUIEKCHOrO AHATH3A BCeX MOMYYeHHBIX Pe3y/IbTATOR
JAHHOIO KJIMHUYECKOro Cay4asi:
Oabimka 1 MblIeyHast ¢J1a00CTh
ot 25 net—31 ron—43 roga (nocreneHHo YBEJIHYHBAETCS )

IloTeps maccel Tena

Caabocts crudareneii nen u Gexep

I'unopeduiexcus

Yposens KOK cierxa noseimen (Makcumym 488 ME/i)

JbIxaTelbHAA HENOCTATOYHOCTL: YPOBEHL JIAKTATA MOBBIIEH HA 15357
mr/m; BE +11,6; pH 7,3; pCO2 79,9 MM pr.ct., pO2 41,7 Mm pr.cT., HCO3 382,
KEJI 0,89 11 (31,8%)

Brirouenusi HUTOIIASMATHYECKHX Tellel] (BOIOKHO ¢ KOJIbLeBHIHBIMH
UHTOILIAMATHYECKHUMH TeJIbLAMH)

MPT: nopazkenne norycyX0XHIbHBIX, HOPTHSKHBIX U TOHKHX MBI

Bee npuBeneHnbie Bbllie IaHHBIE YKA3BIBAIOT HA HACIEICTBEHHYHO
MHOIATHIO ¢ pAHHeH AbIXaTe/IbHOM HenocTaTouHocThI0 (HMERF).

JluTepaTypHas cnipaBKa:
Jlapc Ductpem u ero komnern onucand HMERF B 1990 roay.

Pabora aBTOpOB BK/IHOUANA AaHHbIE 16 MALMEHTOB U3 7 IBEACKUX CEMEI, y
KOTOPLIX HAOIONANHMCE CNE/TYIONIHE KIIMHHYECKUE W TA00PaTOPHbBIE IPH3HAKH:
1) mpixarenbHas HEAOCTATOMHOCTB, YACTO PA3BHMBAIIAACA MMOJOCTPO H HACTO
ABMSIOILASCS CUMIITOMOM B Hayasie 3a00NeBaHus;

2) KOHEUHOCTHO-TOsCHOE pacnpeneneHue MBILLIEYHOH cnabocTh,
COMPOBOKIAKIIEECH ¢naboCThIO pasrubareneii CTONbI U crubareneii 1en;

3) pesysBTaThl 3NEKTPOMHOrpad iy, YKa3EIBAOLIHE HA MUOTIATHIO H HOPMAJIbHbII
WJIM CITerKa MOBERIIIEHHBIH YPOBEHD KPEAaTHHKHHA3EI B CBIBOPOTKE KPOBH;

4) OTCYyTCTRBHE HeHpONaTHH U [OPasKEHH Cep/La;

5) ayTOCOMHO-IOMWHAHTHBIA  Croco®  HacjeloBaHHA  3a0oJieBaHHA, C
maHH(ecTaunei B Bospacre ot 10 1o 50 net.

[Ipr OuoncuM MbIIL OTIMYUTENBHBIM Tpu3Hakom HMERF sensmock
HalTWYHe KOHTYPHPOBAHHBIX "Onsiek”. KOTOphie OBUTH 303HHO(MIBLHBIME TPH
OKpallMBaHHH IEMATOKCHJIMHOM H D03MHOM M OpHOOpeTanu KpacHBIi,
(HOJIETOBBIA MM TEMHO-3EMEHEIH IBET MpH OKPALIMBAHWH TPHXPOMOM MO
['omopu.

Heckonbko Apyrux ciydaeR KIAcCH(HUMPOBANINCE KaK MHOMATHA C
LHTOIUIa3MaTuyecKuMu TensuamMu (CBM) u OpIXarelbHOH HENOCTaTOYHO CThIO,
HO HMKaKHX T€HETHYECKHX JaHHBIX 110 3THM NalHeHTaM OnyOIHKOBaHO HE OBIIO
[1].

Pe3y1TaThbl BU3YAIH3ALHH MBI

PanHee BOBJIEYEHHME B IATOJIOTHYECKUH nNpoLecc: MOMYCYXOKHIBHOM
MBEIIIIIIBI U HAPYKHOH 3alMpPaTeIbHONH MBILIILIE]
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OtHocuTenbHOE  TOpayKeHWe:  ABYIIABOM  Mbhuiel  Oemapa |
TOJTYTIEPEMOHYATON MBILLLIBL.

Hpyrue Hanbosee nopaxmeHHbe MBIIIIEL: TIOAB3IOITHO-TIOACHHYHAS, TOHKAs
MBILILIA, IEPEAHHE MBILILBI HOT H, 0COOEHHO, TIOAKOJIEHHA.

[lpuMeuaTensHO, YTO B 3TOM I[EPBOM HCCICOOBAHHH ABTOPHl  yiKeE
BBIBUHYJTH THIIOTE3Y 00 ucnonbszoBanuu MPT 11 BeISIBICHHS HOBBIX CEMEN HITH
cropagrueckux ciayuaee ¢ HMERF u obcnenoBanus MamocHMNITOMHBIX
MaLHEHTOB ¢ MOCIEAYIOUUMM HabmoneHHeM pecnipaTtopHoi dyHkmu [2,3].

Pe3yabLTaThl MOJIEKY/ISIPHO-TeHETHYECKHX HCCIeI0BAHMI

1. B xozne MccienoBaHMil ObUIO BBUIBMHYTO IPEANOJIOIKEHHE O TOM, UYTO
TUTHH MOJKET CIIy)KMThb OIHHMM M3 KIIOYEBLIX (DaKTOpOBR, Tak Kak oTMedanachk
KOCErperalys 0AHOrO-eIMHCTBEHHOTO M3MEHEHMs B THTHHE M JaHHOIO
3abosieBaHus.

2. TuTuH Ha camMOM Jejie ABJIAETCA CaMbIM KPYNHbIM OEKOM B KIEeTKax
4esioBeka U B mpupoae. THTHH colepskuT 364 3Kk30Ha.

3. B cBa3M ¢ 3THM OH [pUMepHO B & pa3 Qoiblie, ueM TUCTPOGUH-TEH
M.

4. TuTHH ABIAETCS CTPYKTYPHBIM OEIKOM.

3akiaoueHue:

1 Hanuuue LOHUTOILIAZMATHYECKHX TeJell, paHHee MNOpPAaKeHHe OPraHoB
AbIXaHHS H OTCYTCTBHE KapanoMHOIIATHH YKasbIBaCT Ha

HACJEeACTBEHHYIO MHONATHIO C paHHen AbIXaTedbLHOoH
HEN0CTATOYHOCThI).
2. LlpTomazMariyeckye Tellbla [O-NIPeKHEMY SBISIOTCA  Haubomee

[OJE3HBIM MATOJOrMYECKMM CHUMITOMOM, TpeOyIomMM MpOBENeHHA
FeHETHYECKOro TecTHpoBanus Ha Hamuuue HMERF, HOo He apyrux
MHO(GUOPUILUIAPHBIX MHOTIATHI.

3. KNMHALKCTEL JOJIKHBI MCKIIIOYMTE APYrue 3a00iieBaHus ¢ TAKMMH JKe
CHMIITOMAaMH, KOTOpbIE MOTYT TMpOSBIATECS B BHAE BBIPAKEHHOIO
MOpaKEHHUsl OPraHOB [bIXaHWUA Y XONJYHX TAIlHEeHTOB, TaKWe KakK
BPOJKIEHHBIE MMOTIATHH, MO3/AHAA HEeMalWHOBas MHONaTHA, AeduUHT
KHCJIOH MajbTasbl, BOCHAJIHMTENbHEIE MUOMATHH (MHOMATHA ¢ aHTH-Jo-1-
AHTHTEJIaMHM), MBbILIEYHbIE OUCTPO(HH, BbI3BAHHBIE MYTALlMAMH TI€Ha
nmamuHa A/C M, B MeHbLICH creneHu, capkorukanonarud, LGMD2A u
LGMD2I.

4, PexoMeHayeMblH aNrOpuT™M MOJEKYJIAPDHOH NMAarHOCTMKH BK/IHOYAET B
ce0s, Kak MHHHMYM, CeKBeHuHpoBaHue 344 05K30HAa TUTMHA B
[OO3PUTENEHBIX CIIy4asX.



Kiaunngeckuil cayuaii 2: Muonatus ¢ myranuei LMINA

Manbsuuk, 1 rong 6 Mecsiier

OcHoBHasi :a51002: HECTIOCOOHOCTE XOIUTE B | rog 6 Mecsuer

Ucropus 3a6omeBanus: ponuica Ha 38 Henene GepeMeHHOCTH 63 Kakux-
o ocnoxHeHni. Macca Tena cocraermsiia 2880 rpaMmok. [Tpu MenunUHCKOM
ocmoTtpe B 1 rom 6 MecAUEE OBLIO OTMEYEHO, YTO pPefeHOK He CrocofeH
MePeIBUTaThCs CaMOCTOATENBHO.

CemelHbIii aHAMHE3: HEPBHO-MBIIIEYHEIX 3a00/IEBaHUil B ceMbe HET,
POKIIEH HE OT ONM3KOPOICTBEHHOTO Opaka

Menunuuncxknii  ocMorp: Menueynoii  cnaGoctd  Her. HopmaneHerii
MBILIEYHbIH TOHYC.

/lanubie 1adopaTopHbIx Heenenosannii: KOK: 1072 ME/n (8 HopwMe: 51-
197)

IKI': HopmanbHas

HMMYHOrHCTOXHMHSI MBIIIL: BCE B HOPME, BKJIIOYAs AMCTPO(HH,
CapKOITMKAHEL, aNlb(a-ANCTPONIMKAH, JTAMUHHH 2, KaBeOAMH-3, muchepinH,
kosiareH VI v aMepHH.

OcHOBHEIE BLIBOABI HOCJIE AHAIN3A AHAMHE3a: 3a/1epKKa PA3BUTHS (HE
aMOy/1aTopHeIi B 1 rof1 6 MecsaleR) 1 NOBBILIEHHEI yposens KPK 1072 ME/n
(B HOpME 51-197)

TaGmuua 2.1. UHTepnipeTanus yposus nopeimenns KOK

BpoxaenHsle muonatuu; EDMD ¢
MyTanMamu mamMuHa A/C; HelfporeHHbie
Hapyuenns (CMA3);
MHTOXOHAPHAIBHBIE MHONATHH;
BOCMANHTENBHBIE MUOITATHH

HopmanbHbli HIH YMEPEHHO
MOBBIIEHHBIH (B 2-5 pa3 BbILLIE HOPMBI)

YMepeHHO noBbieHHbi (B 5-10 pas Muorue MaonaTHu U AUcTpoun,
BBILLIE HOPMBI) BOCMAJIHTENIbHBIE MHOTIATHH

MII/M/IB, nuchepauHonaTus,
KanenauHonatus, red ANOS, uHorna
MIPH BOCIAIUTETLHBIX MHOTIATHAX

Ouens BrICOKHIT (Gosee uem B 50 pa3s
BbIllIE HOPMEI)



Pe3yabTaThl, NpoBeieHHOH duoncHy Mbim (puc.2)

Ilpn  okpammMBaHuH

BBID&KEHHAsA
BapHabenbHOCTh pasmepa
BOJIOKOH, Habatogaercs
YMEDEHHBIH  JHIOMH3HAIbHBIH
hubpos. Hudmnspanms

| MOHOHYKJEADHBIMM  KJIETKAMH
S HAONMIAAeTCss B 3HIOMH3HH,
* TOJIBKO B OJHOM ITyuKe (KpacHas
CTpenKa). ¥ HeKOTOPBIX BOJIOKOH
HabmoaarTes
LEHTPATM30BaHHbIE A/1pa.

Pue.2.2. [lpu  oOkpamuBaHuu
mGT: pasopBaHHBIX KpaCHBIX
MBIIIEYHBIX  BONOKOH (RRF),
HEMAaNHHOBBIX ranoyex H
BAKYOIIEH B OTpaBe He
HabmoaaeTes.

Puc.2.3. Ilpu okpamiuBaHuu
fast! NADH:  Mekmuo(ubpumispusle
¥l ceT Xopomo OpraHE3OBAaHLI, 3a
HCKITIOHEHHEM aTpO(UpPOBaHHBIX
BOJIOKOH

Puc.2.4. Ilpu  OKpammMBaHHK
ALK: akTtuBHOCTE (epMeHTa
TMOBBIIIACTCA ITaBHBIM 06pa.30M B
PErCHEPHPYIOLIHX BOJOKHAX
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Puc.2.5. Tlpu oxpammsanuu
ATd: ponokwa THma 1 u 2
OJMHAKOBOTO pasmepa.

WHTeprnperanns naToq0rHYeCKHX HAX0O0K:
Hecnennduueckue namMmeHeHus c:

1 M3menenrem pasmepa BOIOKHE, BRIPAAKEHHOE
2 Habnionaercs nHOUIETpAIHA MOHOHYKIEAPHBIMH KIIETKAMH
3. OHAOMH3HANIBHELH (HUOPO3 Jlerkoii crenenn
4. BosiokHa ¢ BHyTpPEHHHMH SAPaMH, HEKOTOPOE KONTHYECTBO
JaHHble pe3yabTAThI OGHONCIF CBHAETENLCTBYET 0 XPOHHYeCKOH
MBIIIEYHO NATOJIOTHH. Cnenyer HCKII0YHTH BePOATHOCTH

BOCNAJHTEIbHOH  MHOMATHH, YYHUTBIBAS HAJIHYHE HHQUILTPALHN
MOHOHYKJIeADHBIMHU KiIeTkamu [4]. Taxike pexoMeHAyeTcsl reHeTHYecKHil
AHAJU3 1A onpeseeHHss MyTanun reia LMNA.

JInTeparypHasi cnpaBka:

JlaMHHONIATHH OTHOCATCA K PEIKHM HACJIECTREHHBIM 3a00JIeBaHUAM
YeJIOBEKA.

HanGonee yacteivu sBistoTes MyTtauun B rede LMNA, KoTopblii Kogupyer
Apa Oenka: naMuH A u tamun C. OHHM OTBEYAIOT 22 MOepkanke hopMBl Aapa,
YCTOHYHMBOCTE K MEXaHMYECKHM BO3ACHCTBHAM H PETYJISIHIO KJIETOYHOIO LUKIA
MIOCPEACTBOM MX B3aHMOJEHCTBHA C XPOMATHHOM H (haKTOPaMH TPAHCKPUITLIMH.

Bapuantel B rene LMNA, konupyiomenm navun A/C, SBISFOTCH NPUUHHORN
pocra ciaydaes 3abosieBaHHH.

Hapymenua,  ceasanHeie ¢ LMNA, wHMeloT  pasHooGpasHylo
deHoTHNHHECKYIO SKCIIPECCHIO: OMUCAHO OoMee 15 CHHAPOMOB, OTHOCSIINXCA K
naTH (QEeHOTHIHYEeCKHM rpynnam [5,6]:

- MEelIeyHbIe AMCTPOdHH,

- Heliponaruu,

- Kapauomuonarum,

- JlunopucTpodun

- [IporeporIHbIE CHHIPOMBL.

Tarske cooBIIaeTCs O NepeKphIBaAOIIUXCS (PEeHOTHITAX.,



JlaMuHOnIaTHH — MblIIeYyHble guctTpoduu [7,8,9]
BposaeHHbIe MbILIeYHbIe TUCTPO(UH, CBA3AHHBIE ¢ 6eIKaMH siAepHOi
MemMOpaHbI
Cxema 2. Knaccndukanuus JJaMHHONATHH

L-CMD (micepsiorameprpogatuecKast JecTras
MblnieuHas runeptpodius) (Madudecraius B
MIAICHICCKOM BO3pacte)®

EDMD (Muoamrcrpohus Dmepu-Jpeidyca)
(MarudiecTanis B IETCKOM WIIH B3POCIOM
Bo3pacre)**

LGMD (aucrpodthus Jlelinena) 1B***

=
=
(o]
=)
)
= s
=
=
<
=

[TposiBIAETCA TPH POKASHWH M KIACCH(PHLHMPYETCs KaK BPOXIEHHAA
MBIIIIeYHas JUCTPODHS.

Mosker  HabmomaTteed  OBICTPO  MpoOrpeccupylollias  AbIXaTelbHas
HEI0CTATOYHOCTE, H KaK MpaBuio, Pa3BHBAIOTCA PUTHAHOCTL MO3BOHOYHHMKA H
ckonno3. CiaboCcTh MBIIIIL HT€H, MPHBOAAIIAA K CHMITOMY "Manaroleil ronoss!"”,
TAKKE MOJKET OBITE IPU3HAKOM MyTaLuil maMiHa A/C, X0TA U He CelU(HUHBIM.

Hebonblnoe unyu ymMepeHHoe NoBblesre yposHa KDK B CBIBOPOTKE KPOBH.

MEIIIEUHBIE TATOJIOTHH PAa3sHOO0pasHel U MOIYT OBITE JETKHMH. Moryt
IIPHCYTCTBOBaTb TaKHE TMPHU3HaKH, KakK HW3MCHCHHC pasMmepa BOJIOKOH H
YBEJIIMHEHHE COQ[IHH[/ITBJ]I:HDH TKaHH, BOCHAJIEHME, HEKPO3 H pEereHepaumi.
MMMYHOTHCTOXMMHYECKHX OTKIIOHEHHH B CApPKOJIEMMAallbHbIX Oenkax MM
sfepHbIx Oenkax He Habmomaetca. Ho pesymerar Tecta Ha HLA-ABC
[OJIOKUTENbHbIN, Kak ObIBaeT B ciayuae ¢ Muozutom (MOHM) [10].



Puc.2.6. Pesynsrarst MPT meinng mpu EDMD

[https://neuromuscular.wustl.edu]

Tt A/C

Adductor
Magnus

Puc.2.7. Smepun

Adductor
Magnus

LGMD IB; EDMD2

BGHRE‘I?““C MBI TYTOBHINA

YacTo: napacnumansHbie (MHOTOpasaenbHAS MBILLA H JUTHHHEHWAS
MBIILLA)

Heuacro : abnomunansnsie

Bosaeuenne mbimu taza

HacTo: Manas ArOAMMHAA MBILINA U CPEAHAR ACOAMMHASL MBILILA

Hesacro: noscuuunas Meimuna

Bosrewenne mpuuu Gepa

Yacro: 3aanune: Gonbiuas NpUBOAALAR MbNIIA Benpa

HeuacTo: noprasiknas Mbluua, ToHKkas Mbiuiia

[umepTpodmposannsre: npamas Mbimua Gepa

Bog.tenenie MbILII HOT HACTO M HA PAHHEM ITAME: HKPOHONHAR MBI,
McAHaleHan

HacTo: WKDOHONKHAA MENINA, NAaTepaNBHAA. KAMOGANOBHANAS MbIILA
Heuacro: nepeane-narepansHas, s Menbiuei creneny, sem npy EDMDI

EDMD1

BUBJEE‘!EII"E MBI TYJI0BHINA OKOJIONO3BOHOHLIC MBIILIEI,
ATOAWYHAA MBIIILA

Boneuene mpuun Geapa dernipexriasas Mbima,
TIOJIYCYX O HITEHAA MBIIILLA, OJYEPENOHYATAN MBIIILA,
npyxriasas meimna Geapa, Gonbluas NPUBOAAIIAA MBITIIA
Boseuennme mbimm Hor KamOanoBHAHAN MBINIA, WKPOHOXKHAN

TALBE G

«Ac*raua a"*“"" 41
yHUBepCUTETIS

KITAMA A




Puc.2.8. MPT MBI ABYX NALMEHTOB ¢ myTauusavmu B rene LIMNA [11]

[NamueHT ¢ 1erkoi MbBIIEYHOM [TauMeHT ¢ CHIIBHOH MBILLIEYHOMH
C)1ab0CThIO. C/12a00CThIO:
Y 3TOro mareHTa Mbl HabIr0 oaH HaOmonanace xxuposas

DKHPOBYIO MH(MIIBTPALIMIO B CpeAHeH  [MH(MIBTPaLMs B HIDKHEN U cpeaHeii
ACOMUYHON MEBILILE, MOTYNEPENnoHYaTOH ATOAMYHEIX MBIIIIAX. [TopaxeHsl Bce
Mblne (SM) B MKPOHOKHOM MBILILE MBI OSIep, 38 HCKITIOUSHHEM
(GMed). paAMoii Meie! Oenpa (RF), anuHHOM
NpUBOAALIEH MBIIILLI (AL),
NOPTHAKHOH MBI (Sar) # TOHKOH
MblLLb! (Gra), KoTopeIe He ObLIH
aTpoUPOBAHEI.

Psoas

3aKIo9eHne:

Mpeimegssle gucTpouu ¢ MyTaiMsMH B reHe LMNA paznuyarwTces Mo
BO3pPacTy MaHH(EeCTalHH MBILIEYHBIX CHMIITOMOB, CTENEHH BBIPAKEHHOCTH
KOHTPAKTypP CYCTaBOB, €CJTH TaKOBBIE MMEIOTCH, a TAK)KE THIKECTH H CKOpPOCTH
NPOrpeccUPOBaHHs M TOTIONIOTHEH arpodun W c1aboCcTH MBIIILL.

Bce onn uMeroT 061yIo YepTy, a MMEHHO, BBI3BIBAIOT YTPOYKAIONIEe KH3IHH
3aborneBaHHe CEPIlla, XaPAKTePH3YOLIEECH HApYIIEHHAMH MPOBOIUMOCTH H/HITH
pHTMa, CBA3aHHBIMH C [IHJIaTallMOHHOH KapaHOMHOTIATHEH, YTO MPHBOIMT K
BBICOKOH 4acTOTe CllydyaeB BHE3AMHOH cepaeuHol cMepTH™.



MyTanuito B reie LMNA crenyer yunThIBaTh ¥ MALHEHTOR ¢ MHONATHEH H
BOCTIAIMTEIEHEIMH H3MEHEHHAMM B MITAJIEHYECKOM BO3pacTe. DTO MOKET OMOYb
130€IKATh YTPOIKAKOIINX JKU3H ABJIEHUH, CBA3AHHBIX ¢ TAMHHONATHEL.

B HacTodiee Bpems y HAC HEIOCTATOUHO CBHIETENLCTR B NONB3Y TOrO, 4TO
Teparis CTEPOUIAMI MOKET NPHBECTH K HEKOTOPOMY YITYHIIEHHIO IBHIaTeILHOM
hyHKLIHH.

OcHoBHas KnuHuYeckas npobnema, cegzannas ¢ LMNA, sakmouaercs B
(eHoTHNAX, KOTOpBIE MHIAYIHPYIOT pPHCK BHE3aIHOM CepIe4HoH cMepTH
BCJIENICTBHE 31I0KAYECTBEHHOM apUTMHH.

TpancnnanTaiys  cepila OPOAJIEBAET MPOAOKHTENLHOCTD  JKH3HH.
[TooToMy TIpH JIAMHHONATHAX pPEKOMEHOYETCS paHHEE HaNpaBlieHHe Ha
TPaHCIUIAHTALMIO CEepLa.

JlaMuHONATHH YACTO MPOABIAIOTCA B BHAE DHOPHUITAINH Npenacepari u
ApyTHX MPEeNCcepaHbIX apuTMHii. OHU COMPAXKEHB] C BEICOKHM PUCKOM HHCYJIBTA
W JIDyTHX  KapOHOOMOONHMYECKMX  OCNOXKHEHHH, N0O3TOMY  Tpelyror
CHCTEMaTH4ECKOIO I[pHeMa AHTHKOAryJsSHTOB B TEPANEBTHYECKUX LEIAX, BHE
3aBHCHMOCTH OT OueHkH mo mkane CHADS-VASC [12,13,14].

Kannngecknii cnyvaii 3. [lpokcumMaabHasi MHONATHS (BPOAIeHHAS
MBILIEYHAS AUCTPO(HS HIIH BOCHAJNTETHLHAST MHONATHSI)

HdeByika, 16 mer

OcHoBHas kam00a: HapyIIeHHE MOXONKH

AHaMHe3: HEOTATOINEHHbBIH

CeMeliHbIi AHAMHE3: HePBHO-MBIIIEYHBIX 3200JeBAHMI B CeMbe HeT
MennuMHCKHEA OCMOTD: BHIPXEHHAs, NPEHMYIIECTBEHHO MNPOKCHMAaTbHAA
MbIIIeYHas c1abocTh W arpous, 3a HCKIKOUEHHEM MBI auua. Cuna
JIHCTA/IbHBIX  MBILIL B Mpenenax Hopmel. [uneprpoduu wmm  arpoduu
MKPOHOMHBIX MBILI He Habmopanock. Cummrom [0Bepca MONOKHTENBHBI.
[Toxonka «yTuHas» MIM MHonarHyeckas. CyXoXHIBHEIE Pe(IEKChl CHHIKEHbI.
Jucdaruu unu au3apTpry He HabJHaIoCh.

Hannbie gabopaTopHeIx wecaegoBanuii: KOK 7930 ME/n (Hopma 45-163)
Aytoanrturena: Jo-1 (-), ANA (-)

OMI': PanHee pekpyTHpORaHHWe, (HOPHUIALMS H MOJOKHTENBEHEIE OCTPhIE
BOJIHBIL, MOJM(asHbIe EAMHMIIEI C HU3KOH aMIuTy0it BonHEl. CRD B HEKOTOPBIX
MBILITIAX.

IKTI': HopmanbsHas




Tadmua 3.1. Heropus GostesHu

16 set: He MOeT

14 IOAHHMATECH T10 JIECTHHLIE H
8 ner: ARSI S XomuTh Ge3 mocTopoHHEH
MeneHHbIH Geryn TIOABEMA 10 JIECTHHLE MOMOTITH

13 ner: 15 1eT: He MOXET BCTaTh
HE MOIKET €3/{HTh Ha BENOCHTIENE, C TPYAOM H3 NOJIOKEHUS CHAA H
nopHAmaercs no necrunue, KOK 10 000.  nosepHyThb Teno B NOCTEIH
Buoncus mbllii; HEKPO3 H
pereHepauis, HHTEPCTHIHATbHBI (ibpos,
M3MEHEHHE PasMepa BOJICKOH, B PE3yIbTaTe
MEr0 CTABUTCH JHACHO3 MBLLIEYHAS

amerpodus

Pe3yabTaThl, NpoBeseHHo Guoncuu Mplmi (puc.3)

Puc.3.1. Ilpu okpamupanun H&E:
Habm01al0Tes BBEIP&KEHHBIE
pasjvyHs B pasMepe BOJOKOH oT 20
no 100 MuMKpoH B JOHaMmeTpe.
HexkpoTiueckHe H
pereHepHpyIome BOJIOKHA
paccestHHBl. Y HEKOTOPHIX BOJOKOH
HMEITCS BHYTPEHHHE spa.
Habmonaeres YMEPEHHBIH
3HJIOMH3HAIBHBII pubpos.
Habmonaercs HH(UIBTPALMS
JKHPOBOH TKaHH

~ Puc.3.2. Tpu okpamusannn mGT:
PA30PBAHHBIX KPACHBIX MbILIEUHBIX
4 BosiokoH (RRF), HeMalHHOBBIX
najouex M Bakyoneil B Omnpase He
HabnoaaeTes. Habnronaercs
| Xopomias MMETHHH3ALMA
nepuepHYecKoro Hepea
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Puc.3.3. TIlpn  okpammusanun
NADH-TR:
MEKMHUODHOPUILISAPHEIC CEeTH
CJIETKA HApYIWIEHHI, BHEIIHWI BUA
BOIOKOH Tuna | HanoMuHaeT
H3BCAEHHOE MOJIBIO BOJIOKHO (moth-
eaten appearance).

Puc.3.4. [Ipn OKpallHBAHHH

. ATda3zoii: rpynnupoBka THNOB

. BOJIOKOH He Habmosaetcs. Bonokna

. tana 2C, paccesHHble, Ha0moaaeTes

BBID@KEHHAs]  aTpo(Hs  BOJOKOH
THNA 2

Brc.3.5. HLA-ABC:
| TOJIOAKHTENLHBII

Puc.3.6. HLA-DR: oTpHuarensHblit
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I/Iﬂrepnpe'rauuﬂ IIATOJIOrHYECKHX HAX0I0K:

M#uonaTHuecKkue U3MEeHEHHS C:

e BripaskeHHBIM M3MEHEHHEM pasMepa BOJOKOH

2 PaccessHHBIMM HEKPOTHYECKHMH M PEreHEPUPYIONIMMH BOIOKHAMU

3t HexoTopeIM KOIHYECTBOM BOJIOKOH C [IEHTPAIH30BaHHEIM
PacIoIOKEHHEM SIpa

4, YMepEeHHBIM SHAOMU3HANEHBIM (GHOPO30M

5. BrIpaskeHHbIM KOIIHUECTBOM BOJIOKOH THma 2C

IpuBenennnie BRI JaHHBIE YKAa3bIBAOT Ha  XPOHHYECKHe
MHONATHYECKHe M3MEHeHHs C NpOoLeccaMu HeKpo3a W pereHepaumu. [1pu
uMMmyHoructoxumus (MI'X) pesynerar Tecta Ha HLA-ABC nonoskutenbHblii, a
Ha HLA-DR — orpunarensseiii. HeoGxXomumo mNpoBepuTh aHTHTENa,
cneuntudeckue ans muosnta HMGCR(+) MOHM — uMMyHOOTOCpeIoBaHHAs
HEKPOTH3UPYIOIIAd MUONATHUSL.

Cxema 3.1. IToyemy BajKHO 3HATH TOYHBLIH AMATHO3 B [JAHHOM
KOHKPEeTHOM ciaydae?

Jesouka

YXyAUIeHHe ABMIATE ThHOH AKTHBHOCTH ¢ § JieT j10 16 aet

Flporpeccrpytomias MbiiiieHHas
¢1ab0CTh, 0UCHb BEICOKHI ypoBeHs CK
(10.000-7 930)

Mbeitieunas pucTpodus BocnaaureisHas MUOHATH




MelmeyHas
nucTpohus

Tabmuua 3.2. lnpdepenunansuas AHATHOCTHKA JAHHOTO cayqasi

Hapymenue

MOXOJIKH,

MBIIIEYHAs  cnabocTh, MBILIIE! THIA He
TONOKHUTENBHBIH CHMITOM [0Bepca. «YTHHHAM»3aTPOHYTEL.

TIOXOAKA, CHHXEHHE CYXOXKHIBHBIX peduiekcos, Muneprpodun
K®K 10,000-7,930 ME/n; AytoanTtutrena: Jo-1 (=), i

ANA (-)
Buoncus

MBILIILL:

HEeKpo3 u

pEreHepaums, MbILLL

arpoguu
HKPOHOKHBIX

HE

MHTECPCTHLHANBHBIN (HOPO3, H3MEHEHHE pasMepa HADTHONANOCE.

BOJIOKOH

BocnanurenkbHas Hapyienue MOXOIKH, BbIpakeHHas Mblweunas JJucharnm

MHUONATHA
(MHO3HT)

¢cl1abocCTh,

HITH

NPEUMYLIECTBEHHO npoxcuManbﬂmxnuaap'lpmn HET.

MBI, W arpo(us, MONOKHMTENBHbI CHMITOM AYTOaHTHTENA:
losepca, «yTtunHas» mnoxonka. CyxoxuisnbieJo-1 (-), ANA (-)
peduexcer cHmkenbl. KOK 10 000-7 930 ME/n;
pereHepans,
HHTEPCTHLMAIbHBIH (UOPO3, H3MeHeHHe pasMepa

buoricus

BOJIOKOH,

MBbILIILL:

HEKpo3 H

HEKOTOpEIE

UEHTPUPOBAHHBIMH SAPAMH

BOJIOKHA

JInTeparypHas cnpaBka

(¢}

Cxema 3.2 AITOPUTM JHATHOCTHKH NPOKCHMAILHBIX MHONIATHI [15]
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Ta6auua 3.3. KiMHAKO-NATOIOrHYECKHE XAPAKTEPHCTHKH OCHOBHBIX

MOArPYIN HANONATHYECKHX BOCNAINTEILHBIX MHONATHIL [16]

K IaTonerugeckne npusaaKu
o KHE
Hoarpy|Accoip pH3HAKH 1T MyMMyHOrHCTOXUMITUECK
nmna | oBaHHoe T'ncronornseckne e Hpumenanne
HBM |anrirreng| SEHSAHHBIE C v muaxnﬂm ;IEAH.]H:iHEKH P
AHEHTEN0) o roTan(-pr) HLA i i‘A'LABC | C5ha
HITHIHOE TIOpParke Hue|
oske TipH JIM:
[Ipusnak  ToTrpoHa.
Nany el TI'ottpona
J‘e\ﬂHUTpDﬂHﬂﬂ ChIIhb{
= baenHoCTb,
Pak-accOLHMPOBaHHELH
BbI3BAHHAA
MuozHT  (>39  sier)[lepudacumkynspras R,
nepH(aCIMKY A PHOR
Hepma [Taxcenas KOMCHAA|ATPO(HA, BEIKOAOTLIE
Kanunnsper [LIOI” MoKeT]
romuo3| Antu-TIF- bpurema HLA-DQBI BAKYOJIH A
0. . o -/+ ++ NPHCYTCTBOBATL TIPH
(M -y 02:01  (roHOmecKHH| He3HAYUTENbHBIH
5 Capkonemma +scex  JIM, MeHeg]
) inepmatomuosut) HLA-  mumdonnrapHsii
DOBI *02-02 A ——— BBID2JKEHA NPH aHTH-
4 IMDAS I[lpa scex JIM
B3pPOCTBIC)
loTMedaeTcs
MONIOKHTEbHBIH
PE3YJIbTAT AHATH3A HA
MxA Bl
CapKOILTa3MaTHYECKH
X YHACTKax
nepuhacuMKyIapHan
arpodus,
nieprhacMKyIAPHED
H HEKpos,
NEPHMH3HANIBHAA
Bripaskentnoe COEAMHHTENLHAN
ﬂUpaJKEHI‘[G MBI TKAHb CﬂpKOHﬂMMﬂ
AnT-Mi-2 g e ++
HLA-DRBI1 *07:01 (parmenTanms, e
HLA-DRB1 *03:02 |neputacumkynspHas P
menogHan
thocdaTasa, moryT
TIpHCYTCTBOBAThH B-
KIETKH ¥ KIIaCTephl
B-knetok
HOLIECKHH
{1EpPMaTOMHO3HT,
lnepmatomMuo3uT  Ge3
Antu-NXP-|nepmarnra DMSD : Kanumispsr +H
[ ( .). Muxpoundapxr |-/4+| -+ P
2 [PAK-aCCOMHPOBAHHBIH Capkonemma
IMHO3HT, KaJlbLHHO3,|
MIIEMHA MBIIILL, OTEK|
IKOMH
AMHONATHYECKHIH
[1epMaTOMHO3HT,
BricTpo
nporpeccupyoiee
[.' -
o He Kanwunnsape: +
Anta-  [1/3 HALHEHTOB, ;
nepudacunkynapuas|-/+| -/+ | Capkonemma
MDAS  |u3nasenenne i
33 atpomn -
cnu3MCTOM  060704KH,
[mankMapHBIe  MAmyJsl,
HepyOuyomancs
[ATIONELHA, NaHHHKYIIHT,
HLA-DRBI *01:01




HLA-DRBI *04:05
HLA-DRBI *12:02
Meputhac AApHAA
Antu-SAE H3J1 P ¢n—rpfgl){lg P + | -+ | Kanunnaper
IHekpos H
perexepaums
pMuodubpuna, IAHTHCHHTETA3HBIH
A neprbacumky napise CHMHADOM: pasmatibie
MHTETA Muoaut >H3J1 HLA-B[" FORDOS roMOHHaIHH:
| sumiii | AmTe-Jo-1 | *08:01 HLA-DRB] [ CPHMMBHATGHAL s Capkomemsa [11034Ta, H3IL
"cm-mpo #0301 [COEAMHUTETHHAA () theromena Peiino, pyK
x [TKAHE, MeXaHHKA,
tbparmerTaumus, [MOP&KEHHA CYCTABOB,|
nepudacumkyspHas lnxopamxy
[mesToYHaA
hocaraza, ¥
Antn-PL-7 H3JI >muo3uT (l'[‘:ti] Capkonemma
AnTH-PL-12| H3JI >muosur -+ (H-'(—IJ) Capkonemma
Tsaxenoe NnopakeHue -
Antr-0J MBILIT HA PAHHEH + Capkonemma
craaun )
Hexpos H
pereHepaumns
Puck nopaskenns  [MBIIEYHBIX BONOKOH, HOHM: p62
HOHM| Antu-SRP cepaua [paccesHHOE & Capronemyma | andipysusie menxue
HLA-DRBI *08:03 [pocnanenne TOMKH
Makpodaru >
pmoumTe)
Pak-accounupoBaHHbii
MHO3HT?
AHTH- HLA-DRBI1 *07:01 e c
HMGCR (1oHOWECKHIT) ARESEiNG
HLA-DRB1 *11:01
(B3pocbIii)
e Pak-accoLMUpPOBAHHBIH
[;SE]:,{[ S -/+| -/+ | Capkonemma
H&E:
Macro acummerpuunas| mumpouuTapHas p62 JHCKPETHBIH]
cnabocts, pasrubareny MHBA3HA B cybcapKoneMMansHEI
KOJIEHA, crubdaTeny| SHAOMH3HH K [, TNEepHBAKYONAPHAR
naneies HEKPOTHYECKHX bnacTs
45 gqer (B Goneel Bonokwax mGT: CD8
IBM |Anti-cN1A?MonofoM Bo3pacTe npy BakyonW B ompase |-/+| -/+ +/- OHJIOMH3HATBHBIH,
BHPYCHO- LOr: Lor- HHBAIHA
[ACCOLIMMPOBAHHOM OTPHLATENBHbIE HEKPOTHYECKHMH
IIBM) HLA-DRBI BOJIOKHA BOJIOKHAMH
*03:01 Ty6ynodmnamenTs B Bricoxonudipepenim
| HLA *08:01 BaKyOnax W/HIH B poBanHble T-KNeTKH

Aapax




HmmyHnHOONIOCpeI0BaHHAS HeKporusupywmasa muonarus (MOHM)
[17,18,19]

CornacHo BeiBogam no MOHM, caenaHHbIM B pamMKkax MeXTyHapOIHOro
CceMHHapa, nposoausiierocs Esponeiickim HelipombitreddsiM neHTpom (ENMC)
B 2016 rogy, MOHM mnoxpaznensercs Ha TPH MOACPYIiibl B COOTBETCTBHH C
BBISIBIEHHBIMH aHTHTEJIaMH:

1. MOHM, accouudpoBaHHas ¢  dHTHUTENaMM K  YacTHIAM
pacno3HaBaHus curaanos (SRP)
2 HMOHM, accouMMpoBaHHas C aHTUTENaMH K 3-THAPOKCH-3-

MeTunmyapui-kopepment A penykraze (HMGCR),

3. Ceponeratusnas MOHM
HMOHM moseT nopaarsb JH0LeH pa3sHoro Bo3pacra
VY nereit 3abonepaHHe MOMKET NPOrpecCHpOBaTE MeUTeHHO W 0o0anars
NpH3HAKAMHM, NPHCYIIMMH MBIIIEYHOH AuCTpoduM; camblii paHHHH BO3pacT
manudecrauun MOHM cocrasnser 10 MecsleR y NaLMEHTA C NOJIOKUTEIbHEIM
TecToM Ha aHTHTena kK HMGCR

Cxema 3.3. AaropurM JiedeHus] MIHONATHYECKOr0 BOCHAJIHTEILHOIO
muo3uTa[20]

ng,unmo.non
BBUT

Purykcumat
'l
apyroe

AbdekTUBHOCTD

3aKioueHHe:

HMpuonarnueckuii BocnanurensHelii Muoszut (MBM) npencraenser coboii
TETEPOrEHHYH0 IpyIny 3a00eBaHuii, MOPAKAIOUIMX MBIUIIE U TPHBOAALIIAX K
3HAYMTENLHON HHBATMAN3ALHH.

Jnsa onpenenenus kiacca MBM Bce uallle HCTIONB3YeTCS CEPOJOTHYECKOE
HCCJIEIOBAHME, KOTOPOE TAKXKE JOMOJHAET KIMHMYECKYH) KapTHHY, Iomoras
MOHATH  B3aUMOCBA3kL  Mexay  3aboneBaHMAMH  (3710KaYECTBEHHOCT,
JONOTHUTENbHBIE XaPAKTEPHUCTHKH MbILIL) H COCTABHTh MPOTHO3.

[IpenHu3010H W pUTYKCHMa® MO-TIpeKHEMYy JieaT B OCHOBE
MMMYHOTEPAlHH, HO B HACTOALLEE BpeMs IIPOBOAATCA MHOroofellaroliue
UCTIBITAHHS [0 M3YYEHWI0 HOBBIX METOHNOB JieueHHs 3abosieBaHMM, He
NOAIAOIIMXCA JIEUEHHIO™,

Tem BpeMeHEM MOABASETCH BCe OOJbIIE CBUAETENLCTE B IOJB3Y
npumerHenus BBUIT u putykcumabdba npu MOHM, a Taxxke MyJisTHMOZAIbHOH
TEpalKK y NalUeHTOB ¢ ObICTpo nporpeccupyrolinm MDAS nepMaToMHO3ZHTOM.

26



Tawke NPOMO/DKAECTCA HCCIENOBAaHUE METONOB JIeYEHHs MMO3WTa C
TelblaMH-BKIIFO4eHUAMH(IBM), B paMKax. KOTOPOro TPOBOIATCA
MHOTO00EIIAIHE HCIIBITAHHS.

Knunngecknii cnyyaii 4. Bpoxkaennas muonarus

Manbuuk, 1 rog 6 Mecsies

Ocnopnas xano0a: 001as MeleuHas cnabocTh U THIOTOHMUS

CeMeiHbIH AHAMHE3: HEPBHO-MBILIEYHEIX 3200/1EBaHHH B CEMbE HET HE OT
OIH3KOPOACTREHHOTO Opaka. Y manMeHTa ecTh 310pOBkIii Gpar.

McTopus pasBUTHs: CIEAWT TIa3aMHM C 3 MECANEB, APYTHX ATAlOB
Pa3BHUTHS, BKIOUAs YIEPIKaHHE FOJIOBEI HE I0CTHIHYTO.

Menuunacknii ocMoTp (B Bospacte 1 roga 3 mecsines): poct 60 cm, Bec
3460 r, oxpyXHOCTb romoesl 41,5 cum. BripakkeHHas ofmas Mblneusas
TUIIOTOHHSA, CIaboCTh M arpodus. Tarke HaOIONANOCH NOpPaXKEHHE MBILILL JINLA
M BBICOKOE apkoobpasHoe Heo. Bee miybokHe CYXOKMIBHEIE peieKcs
OTCYTCTBOBAJIH.

HdaHnble a6oparopubix uceaenosannii: KOK 439 ME/n ( Hopme: 62-
287), ACT 58, AJIT 28, JIAT" 385, naxrar 8,3 (B Hopme 3-17), nupygar 0,40 (B
Hopme 0,30-0,94)

OMI: Mmuonaruueckue H3MEHEHHA

KomnbroTepHas ToMorpadusi Ml 001as arpodus

MPT ronoBHOro MO3ra: WHTCHCHBHLIH CHIHaJl Ha 12 B
NEPUBEHTPHKYISIPHOH o01acTy.

Taomnua 4.1. Meropust 3a00/1eBaHus

Henonowennslii pebenox, 34 nenenn, 2234 r,
OBuwias MblleyHas cnabocTs, FHNOTOHNA, BRIPAXKEHHBII 4 mecsina
TUIEBPANBHBIIT BBINOT, 110 NOBOAY KOTOPOrO KaMEHb B NPaBOii MouKe
noTpeSoBanocs APEHNPOBAHNE MPYIHOI KIETKH, I
3AKYTIOPKA NPaBOr0 MOYETOYHHKO-TA30BOTO COMIEHEHHS
On Obin HemeuieHHO noaknodex k MBI

3 mecsina 1 roa 3 mecsiua
napoxcHsManbHas ofulas MuilesHas cnabocTs 1
TaxHKap/Ing; HAYATO THIOTOHHA, ObUIA NpOBenEHA
TIpHMEHEHHE OHONCHS MBbILLILL
NponpaHonona



PestoMe KTMHHYECKHMX JaHHBIX Ha 0CHOBE aHATH3A aHAMHE3a"

Henounouennslit pedenok (ponuics ua 34 Henene), HOPMAaNIbHBIH BEC MpH
POAIACHUHE, HH3KWH 0ani mo Iukane Anrap, TMIIOTOHWA, MBILIEYHAs cmabocThb,
IUICBPHT, 0OCTPYKLMSA JIOXaHOUHO-MOYETOYHHKOBOTO CETMEHTa, HEeODXOMMOCTE
MICKYCCTBEHHON BEHTHIIILMM JIETKHX, HHPOpMAaLuK 06 achUKCHY HeT.

B Bospacre | roma 3 Meciaua runmoTpodus, MUKpouedaius, 3amepika
PasBUTHA, TIOPAXKEHHE MBILILL JIMLA, BRICOKOE apKooOpazHoe HeOO, OTCYTCTBHE
CyXOMHITEHBIX Pe)IIeKCOB, I0Teps Beca W OTCTABAHME B (DH3HUECKOM PA3BHTHH.

Tabinua 4.2. Tuddepenuna bt AMarH03 npu IIEPBOM 0CMOTpe

-

LITT Huskuii 6ann mo Amnrap, TMOIOTOHHUS, MbIlIEYHAS cn1abocTs,
(iepeOpanbHBIT BEHTHISLIHS JIETKUX, TIJIEBPUT, 00CTPYKITHA JIOXaHOUHO-
Napanny)  3a7epskKa PasBHTHS, CNerkaMOYeTOUHHKOBOTO CerMEHTA C NpaBoi
IO BBIIIEHHbIH YPOBEHB CTOPOHLL, HHPOPMALHs 00 achUKCHH

K®K, HecnocobHOCTs KOTCYTCTBYeT, CaBoCTh MBI JIHLE,
MOJTHOLCHHOMY PasBUTHIO, BBICOKOE apkoobpasHoe Hedo,
WuTencupHEI ciraan Ha  orcytersue I'CP, MHonartHueckme
T2 B nepUBEHTPHKYISAPHOM H3MEHEH s HA IMT

obnactn.

Muonartus  HopmanbHas macca TenaHepBHO-MBILIEUHEIX 3a601eBaHMI B
npHu POIKIEHHH, CEMbE HET, KDOBOCMEIIEH S HET,
THUIIOTOHMS, MbIilieuHas yposeHb KOK crierka nopbiieH,

cnabocte, Tpedyercs MBI, Mukpouedanmis.
Ha 3 wMmecslle pasBHIAch
MapoKCH3MATbHAasA
TaxuKapaus, Ha 4 Mecsue
oOpasoBaics KaMeHb B
NpaBoi MOYKe, [I0TEps Beca
H OTCTaBaHHE B
dH3HYeCcKOM pasBHTHH,
C1aboCTh JIHIEBBIX MBILILI,
BBICOKOE apxoobpazHoe
Hebo, OTCYTCTBYIOT
CYXOXKHITEHBIE  peiuieKCHhl,
Ha OMIT =
MHONATHYECKHE
H3MEHEHHS.
Kommerorepnas
TOMOrpadus MBI
obuias arpodus



B

(9%}

P

Pe3yiLTaTel, NpoBeIeHH0H GHOMCHH MBI (puc.4)

. Puc4.l. Tlpu oxpammsanuu
"7 GH&E: wmavenenwe  pasmepa

.> . SHBOJIOKOH YMEpEHHOE, HEeKOTOpbIE
& = PBoiokHA ¢ yBenMUeHHBIMH W
. PACTONOKEHHBIMH 1O  LEHTpY
& % [7ApaMH, HEKOTODHIE BOJIOKHA C

=
@HMO'—IK&MH (kpacHas cTpenka).

-

.  mGT: HexkoTopoe
" KOJIHYECTBO BOJIOKOH c
LEHTPAIM30BAHHBIMU AIPAMH U
| AJIOUKAMH (KpacHast CTpeska)

[lpn  okxpauuBaHuu
atpous  BOJIOKOH

Hutepnperaums pe3yibTATOB GHONICHH MBIIIILL
Muonarnyeckie H3MEHEHHH
YMepeHHOE H3MEHEHHE pa3Mepa BOJIOKOH
HekoTopoe KOJTHYECTBO BOJIOKOH C YBENHYESHHBIMU H PACTIONOKEHHBIMH
Mo HEHTPY AApaMU
HekoTopoe KoITH4eCTBO BOJIOKOH C BHYTPHAAEPHBIMHA CTEPKHAMH
Atpodus BoIOKOH THIIA |
Ilpusenennsie BbIlle JAHHBIE CBHAETEILCTBYIOT 0 XPOHHYECKOM

MHONATHYeCKOM 3afonesanun. Bmecre ¢ Hagum4ueM BHYTPHUSAEPHBIX
NajJo4YeK 3TH JaHHEIe CBHJ]CTPJILCTByIOT 0 HEeMAJHHOBOH MHOIIATHH.
Takum obpazom, KOMILIEKC KITHHHYECKHX H MaTATOTHYECKHX HAXOI0K TAKHX KaK:

1

O61mas MeieyHas cnabocTh U THITOTOHUS
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20 HopmaneHas Macca Tena npy POXKISHHH, PaHHss BEHTHISLMS JETKHX, B 3
Meciala MapoKCH3MallbHaa Taxukapaus, B 4 Mecsua o6pa3oBaHHe KaMHeil
B TIPABOH MOYKE, B Bo3pacTe | roma 3 MecsIes MoTeps Beca U OTCTaBaHHe
B (M3MYECKOM Dpa3BUTHHM, MOPAKEHHE MBI JIHIA, BBICOKOE
KynonoobpasHoe He6o, CXP orcyTcTRYIOT

VYposenb KOK cnerka nossien — 439 ME/n (nopma: 62-287)

OMI": MHODATHUYECKHE H3MEHEHHA

KommneroTepHas ToMorpadust MbILi: 00mas arpodus MbILIL

bHONCHA MBI BONOKHA C YBEIWYEHHBIMH M pPaclOJIOKEHHBIMH TIO
UEHTPY sAApaMH H BOJOKHA C BHYTPHALEPHBIMH MalOYKaMH, arpodus
BOJIOKOH THna 1.

Bce BbllIENEpedMCIIEHHOE YKas3blBAET HA MHOMAaTHYeckoe 3aboNeBaHMue,
YCHITHBACT TOJ03PEHHE HA HEMAIIMHOBYIO MUOTIATHIO, 8 OOHAPYKEHHAS MY TaLMs
rena ACTA1 noarsepsiaeT NPEANONIOKEHHE 0 HEMATHHOBOH MHOIIATHH.

S b AW

JlutreparypHasi cnpaBKa 10 MHONIATHH, CBSI3AHHOMN ¢ MyTalMeil B reHe
ACTA1 [21,22]

ACTA1 3to ren Ha xpomocome 1q42.13, konupyrowmii ansda-aktun 1,
KOTOPbLIi IKCIpeccUpyeTcs B CKEJIETHBIX MbILILAX.
Myrauuu ACTA1 BbI3bIBAIOT HEMAIHMHOBYH) MHOMNATHIO THNA 3, BPOKAEHHYH
MHOMATHIO C W30BITKOM TOHKMX MHO(MHUIAMEHTOB, BPOKIEHHYIO MUONATHIO €
MOPAKEHUEM CEPALUEBMHLL MBIIEYHLIX BOJOKOH M BPOKACHHYIO MHONATHIO C
IUCIPOTIOPLIMEHN THIA BOJIOKOH.

310 Tpynna pa3HOOOpasHbIX 3a00JeBAHHM MBI, OTIHYAKILXCH
FETEPOTEHHOCTHIO KIIMHHUYECKHX M FMCTOJIOTHYECKHX MTPH3HAKOB.

Kax npaeuino, manuecrauus 3adoesaHus TPUXOIWTCS Ha HEOHATAIbHbIH
HEPHOA.

JIMarHo3 BpOM<AEHHOH MHOTATHH HOJHKEH OCHOBBIBATHCH HA THIATEILHOM
M3YUYEHHMH KIMHHYECKOM KApTHHBI W MOATBEDIKIATHCS OTOJHHUTENLHBIMU
HCCIIEIOBaHUAMMU, HCKIIHOUAst HATMYME IPYTHX MHOTMATHH.

[t OMarHOCTMKM  BPOJKIEHHON MMONATHM [IMPOKO  HMCHOJb3yeTcs
THCTONATOJIOTHYECKAsA KiIacCU(MKaLMs W B TOCHEIHEEe BPEMs, C MPUXOIOM
COBPEMEHHBIX TEXHOJIOTHH, €€ HEPEIKO 3aMEHAET reHeTHYeCcKas JUarHo CTHKA.

I'ucTonaroiornyecKne THIBI BPOKIEHHBIX MHONATHH

eMajiuHoBasg SloepHas MHonaTHsA ’L[eurpom]epﬂa poKIeHHAS
MHONIATHS b MHONATHS [
IMCPONIOPUHeit
[THIA BOJIOKOH
Hanuuue menkuxMuonarTus Ha OuoncuuHenponopuHOHATEHA
Nano4yKo00Pa3 bl [UEHTPAIBHOTO SAPE, aMBILLIL] —{ pa3HULa B pa3Mepe
X BKIIFOYEHHI BTaKKe MHHH- HMHOTOUYHCIIEHHBIMBILIEYHBIX BOJIOKOH
MBI EYHBIX MYJIbTHA AEpHas e I u Il THnoB, npw
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!BOI!OKH&X. DTHMHONATHS CPacroJIOKEHHEIE KOTOPOH MBILEUHbIE
[BKITFOYEHHS HCTONATOJIOTHYECKUMMO HEHTPY SAPa,BOJIOKHA  Tuma |
YETKO H IIPH3HAKAMM 04aros06e3 HeKpo3a MIHMEHBIIE MbIIETHEIX]
BH3YUTH3UPYIOTC [CHIKEHHOH YpEe3MEepHOH BOJIOKOH Tuma II.

1 [IPHOKHCIIUTETLHOH pereHepaLuy.

OKpalUMBAaHHH  |[AKTHBHOCTH pu

TPUXPOMOM OMOTICHY MBILLILL.

[omMopH, H B

IOCHOBHOM

COCTOSAT u3

BOJIOKOH anb(a-

AKTHHA U Z-THCK

capkomepa.

MHOITATHH ABJIAIOTCS NPHUMHON 14% BCcex cilyuaeB HEOHATATLHON THIIOTOHHK.*

Manudecrauuns ¢ poAIeHHs 10 3pEIOro BO3PACTA.

MennenHo MporpeccHpyroLIee il CTA0MILHOE KIHHHYECKOE TeUSHHE.

[Tpu 5TOM COXpaHAETCA HOPMANBHBIN MHTEIUIEKT H LEHTPalbHAS HepBHAs
CHCTEMA HE MOopa’KeHa.

MoryT OBITE OUYEHH BHIPAKECHHBIMH pPAHHHE KIHHHYECKHE NPH3HAKU:
THMOTOHMA ("CHHIPOM BAJIOro pedeHka"), MbledHas clabocTs, rUMOTPOdHs
W/HTH 3alepiKKka pa3sBUTUS JIBUTATENBHBIX (QYHKIMH, c1aboCTh MBI JTHIA
(MHOIIaTHYECKOE JHIO, NT03 W odransmonapes). MHorma B HeOHATAJILHOM
nepHole TPeOyeTCs HCIONb30BaHME TPYOKH Ul KOPMIJIHHS, YTO NPUBOAMT K
(UKCAMK PTa B OTKPBITOM IOJIOKEHHH.

Kpome Toro, uacto BeTpevatotes aedopMariiH JIHIa, TAaKHe KaK yIUIHHEHHO e
WO, MUKPOTHATHS WITH BLICOKOE apkooOpasHoe Hebo, a Tarke aedopmauiu
CKeJIeTa, TAKHE KaK CKOMMO3, BManas rpy/b, BRIBHX Ta300eApEHHOIO CyCcTaBa HilH
KocosanocTte. B crmywae BHYTPHYTpPOOHOIrO Ppa3sBUTHsS MOTYT HAOIHONATHCH
MHOTOBOJIHE, aKMHE3Us MJ10Aa U apTporpunos [23,24,25].

Tadauna.4.3.Cnennduyeckne KINHAYECKHE MPU3HAKH BPOXKICHHBIX
MHONATHH U 00BLIYHO CBA3aHHBIE ¢ HUMH I'eHbI
KaAnHIYecKHii NPH3HAK
[Topaxenue maz DNM2, MTMI1, RYR1
[Topaxkenue cepaua ACTA1, MYH7, TTN
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[Mopasenue opraHoB AbIXaHHA
HENPONOPIHOHATBHO crnabocTu
CKENTeTHEIX MBILLIL]

OtBHenas crona/monas cromna
PHrHOHBIH I03BOHOYHHK

CKouo3

Bripasennad cinadoCcTh MbILULL JTHLA

ACTAI, NEB, SEPN1, TPM3

DNM2, MYH7, NEB, TPM2, TPM3

RYR1, SEPNI

NM, RYR1, SEPNI
CNM (DNM2, MTM1, RYR1), NM

CNM (Ts:Kenas CTeneHs MHOTIATHH,
accoumupoeanHor ¢ DNM2, MTM1),
NM, mixxenas crenens RYR1

BrlpaxeHHas BpOXKAeHHAA THOOTOHMA ~ MTMI1, NM, RYR]1

Pannsas npeodnanaromas neHTpansHas  RYRI1, SEPN1

THIIOTOHHA

Pannsg OynbbapHas ciabocets (cocanne, CNM (MTMI1), NM, Ta:xenast cTeneHb

[IoTaHue) RYRI1

Tsxenoe nopaxKeHue AbIXaTeIbHBIX CNM (MTM1), NM, Taxkenas cTeleHb

MyTel NpH PONASHHH RYRI1

3nokadecTBeHHAas IMIIEPTEPMUs RYR1, DNM2, nuaamud 2; MTMI,
MHOTY Oy pHH;

Puc.4.4. MPT npu paziM4HbIX BPOXKIEHHBIX MHONATHSIX
[https://neuromuscular.wustl.edu

HemanMHOBASI MHONIATHS, F'eH Muonatus IlenTposizepHas
ACTA1 HeHTPAJNBLHOI0 MHOIATHS
aapa, RYRI1

L

Crep:xHeBast

l'onoBa:

TyaoBue:

CrepixkHeBasi

MHOMATHS, MHONIATHS, YKEBaTE/IbHAs napacnuHallbHbIC

[IOMHHAHTHAS  |[IOMMHAHTHAs, MbILILA MBILILBI

(de novo) ACTA1(Gly50Sebeapo: nepenusis  |Beapo: 3agHss

ACTA1 r): MBbIIILA > 3a8HSAA  [MBILILA, MTPUBOAAIIAS

(Thr2041le): Illes: rpyauHO- |MbILILA, MBIl Oenpa:

Illes: rpyAMHO- [KJIFOUUYHO- [IMpOKas Mbllla, |bunernc:

K/IFOUMUHO- COCLIEBH/IHAA MOPTHAKHASA MoJIynepenoxHyaras

COCLleBHIHAs benpo: MBIIIE, OONBITAs MBI
MPOMENKYTOYHAS

872




f
{beapo: [IHpOKas U TTPUBO s AT

MOPTHAKHA ltaTepalbHas MBIIILA
MBILILA > THPOKAA MBIILILIb]
NPUBOAAILHE Oenpa

MBILITIB! Deapa

Ta6anua 4.4, JTHOOEPEHUMAJIBHASA THATHOCTHKA
BPOYK/IEHHBIX MUOTIATHI

3pOsKiICHHBIC Bpo:xaennan MeraGoanueckue Bpowiaennepie | Connaiasnas

ABIICH HbIE MHOTOHHYECKAAMHONATHH, BRAIOYASMUACTEHRATeCKHe MBIIIeUHAs
aucrpotuu AHCTpO(IsS foJe3nn Iomne CHBPOMBI arpopus
THOA 1
[MToBblIEHUE YPOBHS Cumrrom Meliieunas IToeTopstomasics Macuukynammn
K@K B Dosee uem MHOTOHHH  (MICEBAO)rHNEPTPOdUA  CTHMYNALMS A3blKA
NATh pa3 OT CBHACTENBCTBYET O HEPBOB H
HOPM&JILHOTO MBbIIEYHOH OHOBOJIOKOHHBI I
3HAYEHHA auctpodan aJeKTpoMuorpad
MplLiedHas
(ncesno)runeprpodus
YpesBbidaiiHas
FHIIEPITACTHHHOCTE

cycrasoB (COL6)
HEOBXOJIHUMO NOMHHTB!!! BPOXXIEHHAS MUOITATHS M
3JIOKAYECTBEHHAS$1 TMITEPTEPMMA (3I) [25]
it 3I" 3T0 yrpoaloniee >KM3HH COCTOAHHE, TPEOYIOIIee OKA3aHHs CPOYHOH
MEIHIMHCKOH  MOMOIIM M XapaKTepH3yloIleecs  THIEPTEpMHEN,
PHTHIHOCTBIO MBILILL H FHIIEPMETA00TM3MOM B PE3VIIBTATE HCIIOIB30BAHUS
HEKOTOPBIX AHECTETHKOB, OCOOEHHO JIETYYMX Ta30B M JENOJSPH3YHOLIMX
MHOPEIAKCAHTOB, TAKHX KaK CYKIHHHIIXOTHH.
Mns nedenus 3 NMpUMEHAIOT JAHTPOJIEH, KOTODBIH MPOTHBOLEHCTBYET
BHYTPHKJIETOYHOMY  BBICBOOOMKICHHIO KaJlbLHs PHAHOIMHOBBIM
peuenTopoM 1, u JONONHUTENEHEIE MEPEI TIOUIEPIKHBAKOIIEH TEPAIIHH.
3% 3I" nomo3peBaloT y nauMeHTa ¢ Bposxngnnoi Muonariei, eciu:
i HUMEEeTCS MON0KHTENBHBIA ceMelHbIH aHamHes 31;
2. paHee OBITTH TIPOOJIEMBI C AHECTE3HEH;
3. y TIalMeHTa JoKasaHHas myrtauus RYRI1.
3akaoueHue:

Jna  guarHocTukn BpoxaenHoH Mwuonatiu  HeoOXOOMMO — HalHuHe
KITHHHYECKUX IPU3HAKOB, OMOICHS MBILILL, BU3YaTH3allis MBI H TeHETHYECKHE
aHaJU3bL.

Jleuenune OCYILECTBIIAETCS MHOTOMPOHABHOH KOMaH[10H,
CHeLHaIn3upyolIeiics Ha HePBHO-MBIILIEYHBIX 3a00/IeBaHHAX, T BAKHYIO POJib
urpaer JAeTckui HeBposor. Ha ceromHAsmHMW O€HB JOCTYMHO TOJBKO
NONJEep/KHBAlOIlee JIieYeHHWe, TeM He MeHee, BeOyTCHd TIOHCKH HOBBIX
aTOJIOTHYECKHX MEXaHH3MOB M W3Y4arOTCA METOJIbI TeHHOH Tepanuu.
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Kinmnnyecknii ciayyai 5. lepMaToMHo3uT

My:xuuHa, 67 neT

OcHoBHBIE #KaJI00b1: MbllieuHas ciadocTb H 6oL

AHaMHe3: HEOTATOLLEHHBIH

CemeliHbIi AHAMHe3: HEPBHO-MBIIIEYHEIX 3a00JI€BAHHN HET

MeauuuHcKui 0CMOTP: BBIpaKEHHAA C/1ab0CTh MPOKCHMATBHBIX MBILIIL,
320CTPEeHHe JMUEBBIX Mbluil. Jlerkas nucdarus. Meimednas atpodus B
NPOKCHMAJIBHBIX MbIIILAX KOHEYHOCTEH M TymOBMIIA. bBOJIe3HEHHOCTb B
YEThIPEXITIABOH MEIlILE Oeapa, AeNBTOBHAHOH MBILILE U ABYIIABOH MBILILE
mieqa. [Mneprpoduy HKPOHOMKHBIX MBI 0OHApYxeHO He Obuio. CHMOTOM
T'oeepca nonoxuTensHeH. CXP otcyrcrBoBanu. KoxHOH cbinM, BKIFOYasn
TEJTMOTPONHYIO Cblllb, Namyjbl [OTTPOHAZ W CUMNTOM "pyKH MeXaHHKa' He
HaOIHOaI0Ch.

Hanneie naboparopHbix Heenenoranuit: KOK 118 ME/n (B Hopme 26-287),
aytoanTurena: Jo-1 (-), ANA 320 x kpanuarsiit

OMI: paHHee pekpyTupoBanue, QUOpUILISINS, MONKU(a3HEIE EMUHHIIE] C
HU3KOH aMIIMTYI0H BOIHEL

OKI': HopmaibHas

PenTred rpyiHoi KIAETKU: HHTEPCTHIHATBHOH THEBMOHHH HET

Tatauua 5.1. Heropus 3a6oneBanns

65 . 11m.
Goub B 67 .
Tazobenpe nocTymi B
HHOM CTAIHOHAD B
CycTaBe H e
MBILILAX nporpeccupy
Genpa, Thitel
MBIICTHOI
YCHIIHBAIO 66 1. 10m. SRR
e nome3yetcs noxyaen na 20
1pH 66 n.7m. TPOCTBIC MPH kraalroa
JIBHXKEHHH nucarun xonsbe (67—47)
[ ] @ @ ® @ @ ®
66 1.3 m. 66.1. 8 M. 66 1. 11 m.
HauaHCR TpyaHOCTH HECKOJIBKO
DOTRE npu xonsbe P
cnabocts B TIONB30BIC
[IPOKCHMATNLH a
BIX MBILLILAX HHBANHIH

pyK
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MaHHbIe uoncny MeIm (puc.s)

Puc.5.1. Tpu oxpamusanun H&E:
| HabmonaTes BBIPAIKEHHBIE
{ |pasnuupA B pasmepax BONOKOH ot 10
mo 120 mukpon B auamerpe.
[pucytcTByIOT BOJIOKHA c
BHYTPEHHUMH AAPaMH.
Habnronaetes Jerkuit HIH|
[YMEPEHHBIH SHIOMH3HAIBHBIH|
huGpos. Habmonaercs

nepuackyapHas arpodus BOIOKOH
i (cunne  crtpenkd). HaGmropaiorcs
«BBEIOMTHIE Bakyomnu»(punched-out) B
HECKOJIBKHX BONOKHAX

Puc.5.2. Tlpu okpamupanud mGT:
[PA30PBAHHBIX KPACHBIX MBIILEUHBIX
BoJOKOH  (RRF), HemantuHOBBIX
MajoveKk M Bakyoneil B Ompase He
HabmoaaeTes. [Mepudepuueckuii
HEPB HE BKJIIOYEH B [AaHHYIO
OMOTCHIO

fl [Puc.5.3. [1pu okpammsanun NADH-
g (TR:  MexcMHO(QUOpHIUIAPHEIE  CeTH
BamMeTHO HAPYIIEHB B
nepHacKyIspHO 061acTH.

35



A

36

uc.5.4. Tpu oxpammsanuu CJIT:
KPOBEHOCHBIE COCY/Ibl [
MHTCHCHBHOH peakuwed Ha CJIT
SSV) ne BeiaensoTes

Puc.5.5. AKTHBHOCTb KHCIIOI
(boctharazsr  (cumsas cTpenka) B
HECKOJILKHX BOJIOKHAX, B TOM YHCIIE
B nepudackynsproi o6nacty,

~ Puc5.6.  Tlpy  okpammsanun
- [ATdazoii: Bonokua THHOB 1, 2A, 2B
® | 2C cocrasnmior 40%, 40%, 15% u

5%. Habmonaercs atpodus BOTOKOH
THna 1 u 2




HmmyHorucroxumus

‘Puc.5.7. TIpu uccnenoparnn MxA*:
‘B nepu(ackyIgpHoii obaacTy
JKcrpeccHs  MxA  (uHTepdepona

- Yeroliuugeiii K
MHKCOBHpYCaM OenoKk A sABISIETCH
MapKepom BeIpaboTkH HHTEp(depoHa
1 Tuna

- =
s . Puc.5.8. [Ipu uccnenoranun MAC:
. HabmonaeTcs KamMJIIspHOe
- 1o L% ocaxaeHHe
t
]
5
at

HHTEepnperauus naToNorigecKux HAX0M0K:

M#onaruueckne H3MEHEHHS C:

1) BRIpKEHHBIM H3MEHEHHEM pa3Mepa BOJIOKHA

2) HEKOTOPOE KONHUECTRO HEKPOTHIECKHX H PErEHEPHPYIOLINX BOJOKOH

3) nepudackynspHas arpods

4) arpodus BookoH THNa 1 1 2

5) HEKOTOPOE KOMHYECTBO BOJIOKOH Tuna 2C

[TpuBeneHHBIE BbILIE NaHHBIE YKA3BIBAKOT HA XPOHMYEcKoe 3a0oeBaHme,

MENKHE BOJIOKHA HaxONATCA TONLKO B TepPHMACKYISpHBIX 00acTAX, 4YTO
YKa3bIBaeT Ha AEPMATOMHO3INT.

Bmecre ¢ pesyneratamu MIX (skcnpeccus MxXA B mepupackynspHoi

obmacTh M oTnOXKeHHe KamumwipoB Ha MAC), comracyercs ¢ JMAarHo30M
itepma"mMnosza.

JlutepaTypHas cnpaBka mno aepmaromuosury [21]
JepMaToMuO3UT — 3T0 3a00J1eBaHIE 13 GOMBIION U FeTepOreHHOH FpY Ik
['I]JPIOGPCTBHHBIX HﬂpylﬂEHHﬁ, Oﬁ'be;[HHEHHbIX B IpyIMIty BOCHAJIUTEIbHBIX
MHOMNAaTHH
OT0 NOBONBEHO BajKHOE 3ab0NIEBAHHE B MEHATPHUECKOH MIPAKTHKE.
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6.

Bakno onpemenuTs dopmy BocHanMTenmHOM MHOTATHH, MOCKOIBKY
MHOTHE M3 HHX XOpOIIO MOANANOTCS MEAMKAMEHTO3HOMH Tepanii.

Tem He MeHee, peXHMBI TepalmHH MOTYT ObITh PasHBIMHM, H XOTH
NPUMEHEHHNE KOPTHKOCTEPOUIOR ABIACTCA CTAHAAPTHBIM H 3((eKTHRHBIM
METOLOM B DANE CUTyallMH, HEOOXOAUMO OTCIIEKHBATh HEKE/IaTelbHbIe
PEAKLMH; KPOME TOTO HE BO BCEX CITyqasx HAOJIOAETCs OTBET Ha TEPANHIO
(Hanpumep, naumentsl ¢ IBM wacTo He OTBeuaroT Ha TIPUMEHEHHE
KOPTHKOCTEPOUNIOB, Beib IBM — 570 3a6oneBanme naimeHToB B3pOCIOrD
BO3pacTa).

AyToaHTHTea, cneur(pUyUHbIe 115 Oonpeae/ieHHbIX 3a00/1eBaHMii;

1k HM Ges cemu Ha koxku: Mi-2, MDAS, SAE, NxP-2, CADM
2 Jlerounas HenoctaTouHocTs: MDAS, Wm-2, TIF Iy
3 37I0Ka4eCTBEHHOE HOBOOGpasoanue: tifly

OcHoBHBIE Kill04eBbIe TPH3HAKH 110 KOTOPBIM MOKHO 3an0J03PHTH
/M, 0CHOBLIBAAICH HA JAHHOM KIMHHYeCKHM CJIydae
[Mporpeccupyromas MelmedHas cniabocTs 1 Goilb
Ceinb
Hucdarus
TonoxuTensHeI pesynbrar Ha ANA
OMI™: panHee pekpyTHpOBaHHE, (GUOPHUIIALIS, nonu(asHble eHHULE C
HH3KOH aMTUTHTYI0H BONHbL
Bospact manudecraunn 3adoepanns: mocie 65 net

Bromneus e u MTX: neputackysispaas atpodus smecte ¢ aKcnpeccHeit MxA
B NepU(acKyIapHOi 001acTH H OTIIOKEHHEM KanuisspoB Ha MAC commacyrores
C OHAarHo30M JE€pMaTOMHO3HTA.

I10 3a00/1eBaHIe MOKHO GbLTO0 GBI JIEYHTE C MOMOIIBIO crepougos !!!!
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Tatnuua 5.2. IuddepennmansHenii nuarnos [21]

JlepMaToMuO3uT Mbliieunbie auerpodim

Manudecrauus proGperennoe, octpoe  Hacnencreennoe,
3aboneranue XPOHUYECKOE

Bospact Ot mercTBa 10 3penoro JleTcTBO M cpennmii BO3pacT

MaHu(pecTalHu BO3pacTa, Aaxe nocie 60

3abosieBanust JeT

[Topaskenue meiul  MMET paznuuHoe Br10opoyHEIe MEIITIE B
pacrpeneneHue 3aBHCHMOCTH OT THNA

MBILIEYHOH AucTpodiu
MermeqHas crmaboers OCTpeii, TpokcuMansHE, [IpeuMyniecTeenHo
Pa3IUYHOM JIOKANM3aHH,  CHMMETPHMUHBIH, OTIEIbHbIE
OBICTPO NPOrPECCHPYIOIIHH, MBIIILEL, XPOHHYECKOE,

COIPOBOMAANOMIHHCH MOCTEIEHHOE yXYIIIEHHE
MBIIIEYHOI HOMBIO COCTOAHHS, OTCYTCTBHE GOJIH
Ypoerens KOK IToBeIIeHHEBIH, He Gonee [TosslenHsIi, yacto Gonee 5
5000 000
Cgs3b cO Ha Hes
3JI0KA4€ CTBEHHBIMH
HOBOOOpa30BaHUAMH
M3MeHeHHs KOXH Ja (rennoTponHas WM Her
(huoIEeTORAS ChHITIh,
0COOEHHO HAaJl TIIa3aMHu, B
00nacTH cKyJl, SpHTEMa
BOKPYT HOI'TEBOIO J107Ka, HA
KOJIEHAX U JIOKTAX, B
CIIy4asx FOBEHMIBHOTO
3a00JIeBAHNS — KATBIHHO3)
AHTHTENA B ITonoxurensHbIH OTpHUATEILHBIH
CBIBOPOTKE KPOBH
MPT Mbitg Ortex u BocnanuTensHele  Crienu(HYecKoe NopakeHHe
H3MEHEHHS B MOJKOKHO-  MBILLL C JKHPOBOIT
AKUPOBOI1 KIIETYaTKe. uHOUIBTpALIEH
Hsmenenus He
crietuuuHbIE
BapuanT neuenus BonemmncTBO Cciyyaes Hewuzneuumo (B HEKOTOPBIX
MOANAIOTCH TEYEHHIO C CIIy4asx MpOBOAMTCS
MPUMEHEHHEM CTEPOHIHOH CHMIITOMATHUYECKO® JIeUeHHE)
TepanHu



Kmanuueckuii cyyaii 6. lucepannonarus

Mysxunna, 30 ner.

1. OcHoeHas xanoba: HapylEHHe IOXOAKH

2 AHAMHE3: He OTATOLIEH

3 CemelHbli aHaMHE3: HEPBHO-MBIIIEYHEIX 3a60/1eBaHMiT HET,
KPOBOCMEILEHHS HET

4. Menuunnckuii ocMotp: Jerkas cnaGocTe B MHCTATBHBIX

OTZENax HOT. He MOKET CTOATH MIIM X0AMTH Ha IpLIouKax. Habnonaercs
aTpo( s HKPOHOIKHBIX MBI, B MPOKCHMATBHBIX MBIIIAX OTMEdAeTCH
MHHUMallbHas cnabocTe. CraboCTH MBI NANblUEB HE OTMEHASTCH.
Hopaskenus MBINIL muua He HaGonaeTcs. CHIMKEH aXHILIOR pedaexc.

5% Hantele nabopatopHeiX HccnenoBanmii: KOK: 4800 ME/q
(HopMa <189)
6. KommbroTepHas ToMorpadus MBILILL JKUPOBBIE H3MEHEHHs B

HKPOHOKHOH MBI

Puc.6.1.
Heropus 3atonesanns
25 n.
201, MOYYBCTBOBAN
MOBLILLIEHHE TPYIHOCTH NpH
YPOBHs xoae0e u He MOr
TpaHCAMHHA3 [IPH XOOWTE Ha
MEAHLHHCKOM HOCOYKAX. TPYAHO
ocmotpe. pyrux CTOSTH B
Kanob HeT JJIEKTPHYKE. .
L ] L ] [ ] L]
23 1. 30
NOCTOSTHHAS
0o1b B 00enx FOCHUTATH3HD
HKPOHOIKHBIX OBaH H MPOLIE
MBIIITAX OHoncHio
rnocie MBI
(uznIeckoii
Harpy3Ku
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Puc.6.7. Pesyabrartel NPOBeNeHHON GHOTNICHH MBI

. Puc.6.2.1Tpu okpamupanun H&E: pasmep
BOJIOKOH — BAPEHPYETCA B yMEPEHHOM
puanasone ot 20 mo 80 mukpon B
Clmiaverpe.  HaGmomaeTcs  HEckobko
SIICKPOTHYCCKHX M HEKOTOPOE KOMHHYECTEO
CreHEPHPYIOUHX BOJIOKOH. HekoTopeie
OJIOKHA  MMEIOT ~ BHYTPEHHHE  sipa.
Habmoaaercs YMEPEHHBI
 bHIOMH3HATBHE (HGDO3

Puc.6.3. TIlpu okpammuBanun mGT-
[PA30PBAHHEIX  KPACHBIX  MBIIIEHYHBIX
B0JI0KOH (RRF), HemanuHOBBIX nanouek
Bakyoseli B omnpase He Haﬁmonaerc:.ll
[lepudepuueckuil Heps He BKmOHEH B
TAHHYI0 GHOTCHIO

|Puc.6.4. Tlpn oxpamusanun NADH-TR:
[PHCYTCTBYHOT — MEXMHODHOPHILIAPHEIE
CETH, JIETKO BBIJICTAIOMHECH H3 HEKOTOPBIX
EKPOTH3UPOBAHHBIX BOJOKOH.

Puc.6.5. [lpn  oxpawmsanun  SDH:
KDOBEHOCHBIE COCYZBl € HHTEHCHBHOI|
peakuneit Ha CJAI" (SSV) ne Boizensiorcs
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fPuc.6.6. Tlpn oxpawmsannu ATDazol
PYNNHAPOBKA  THMOB  BOJOKOH  He
Hadmonaetcs. Bonokna Tunos 1, 2A, 2B i
2C cocrasnsmior 40%, 35%, 15% u 5%

HmmyHorncroxumns

o TR : e
OTtcyTerBue IKCNpPeCccHH
{incqiepanna B HaWEM cayuae

Hopmanbnas sxenpeccust aucdepanna

HuTeprnperanus maTo/0rHuecKux HAX0A0K:
MuonarHueckie H3MEHEHHS C:

L YMEPEHHBIM H3MEHEHHEM Pa3Mepa BOTOKOH
2. HexoTopeIM KOMHYECTBOM HEKPOTHHECKHX H PereHePHPYOLINX BOJOKOH
S HekoTopeIM Komi4ecTBEOM BOIOKOH Tuna 2C

IlpriBeneHHbIe BhINIE NaHHbBlE YKA3LIBAIOT Ha XPOHHYECKYIO MBIILIEYHYHO
ANCTPOMHIO JTETKOI CTENEHH TsKecTH. BMecTe ¢ pe3yneraramMu MIX 3TH nanHbie
COTNACYIOTCS C THArHO30M IHChepIHHOMaTHH.

Ha MPT HKPOHOMHBIE MBILILLI OTCYTCTBYIOT, 4TO TAKHKE cormacyercs ¢
[HarHo30M AHChepIHHONATHH.

AHann3z PE3YIALTATOB NOHUCKA JHTEPATYPBHBIX H CIIPABOYHBIX DAHHBIX:
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Puc.6.8. cpaBovHble JaHHBIE O BOOBJICYEHHH CPYOn MBI TIpH
DJIHHONATHH ¢ cajita[https:/meuromuscular.wustl.edu |
™

ancee

Dysferlin

Medial

Pyxu: crubareins npeannedss
Ta3: Manas aroaMuHas MBIIIA
beipo: npUBOAIIHE MBIIIIEL MUPOKHE MBI MOy NepenoHyaTas MBIIILa|

Hora: MKpoHOsKHAs, MeqHaTbHasA

Puc.6.9. KT MbImg JaHHOr0 mampeHTa



OcHoBHEBIE BBIBOBI 110 TAHHOMY cay4ai:
30 net, My>xurHa

2 OcHoBHas xanoba: HapyleHHe HOXOAKH

3. MemuuuHckuit 0cMOTp: Jerkas cnabocTs B AHCTATBHBIX OTHOENax HOT, He
MOKET CTOATE WIIH XOIUTh Ha HOCKAX, aTpodus MKPOHOMKHEIX MBIILILL,
Munnmanenas  cnaGocTs NpoKCMMAbHBIX MBI, CrabocTH MBILLII]
TIAJIBLIEB HITH MOPAKEHUH MBI JTHLA He HabuTronaeTca. AXHIIOB peduiekc
CHHIKEH.

4. KOK: noesunennsiii yposens 4800 ME/11 (5 HOpMe <189)

D KT: »xupoBble H3MeHeHUs B HMKPOHOKHOH MBIIIITE

6. Broncus memin 1 MTX: XpoHHYeckoe MHOMaTHYECKOE 3aboJieBanue,
9KCHPECCHA AUChEPITHHA OTCYTCTBYET.

Bce mpuBeneHnble Blme  gaHHble COOTBETCTBYHOT  AHC(epInHONaTHe

(LGMD2B)

JluTepatypHasi cnpaBka 1o aucdepiauHonaTHu [26]

Huetepaunonarus

Tabanua 6.1. Knacenduxauns quchepannonaruii

Auarnos puedepaunonaTHu YcTanap/uBaercs y mnpofanmga ¢

KIMHHYCCKHMH  TIDOSIBICHHSMH, YKAa3bIBAIIHMH Ha 3a0oleBaHue, W
OHa/jIeIbHBIMH  NATOreHHBIMH BapHaHTaMu DYSF, BLISBICHHLIMH c
MOMOIIBI0 MOTEKYIAPHO-TeHETHYECKOT0 HeCIe10BAHMS.
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Muinieunas quetpodus Muomn (MJIM)
*MaHubecTalus B CPSIHEM HIIH NO3HEM
[IETCKOM BO3PACTE HJIH B PAHHEM B3POCIOM
BO3PACTE; CPEIHMI BO3PACT MaHH(pecTauuK
sabonesanua — 19,0 net

*Pannsia v npeobnanaiomas cnabocTs
[IUCTAJIBHBIX MBIIIILL, 3aTParyiBaroLias
BEPXHHE U HHKHHE KOHEYHOCTH, 0COOEHHO
HKPOHOIKHBIE MBIIILEL (T.€. HKPOHOKHEBIE H
KamMOaTOBHIHEIEC MBILILIbI)

*MeneHHOE IPOrpeccHpoOBaHHe

el loppieHne koHueHTpaunu KOK B

s[IpenMymecTBEHHO MHOTEHHEIIf [TATTEPH H
OMIT

CBIBOPOTKE KpoBH, HacTo B 10-100 pa3 eeinie [Habai0AeHHEM U BBISBICHHOE npu
HOPMBI; cpe/iHui yposeHs KOK: 8,940 ME/nfrmarte/isHoM 0cMOTpe HIIH

OSICHO- KOHEYHOCTHAS! MbIIIeYHas
nucrpogns tuna 2B (LGMD2B)
Ipeobnanawoman paHnss crabocts u
TPOQ A MBITILL TA32 M IIEYEBOT0 MOfCa
Manudecratiis Ha npoOKCHMANBHBIX
BIILAX HIKHUX KOHEUHOCTEH B M03/IHEM
[0APOCTKOBOM MEPHOE HIIH T037KE
*MeneHHoe NporpeccHpoBanue
CuiibHOE MOBEIIEHNE KOHLEHTPALIHH
K®K B criBOpoTKE KPOBM
IMopaeHne ANCTATLHBIX MBIIILL, HE
[YCTaHaBIHBAEMOE KITHHHYECKHM

a|IOMONTHUTENEHBIX HCCIENOBAHMAX, TAKHX
Kak KT u MPT mbimig

MuHopHEIe (heHOTHIbLI

beccuMnroMmHas
rHMepKpeaTHHKHHA3eMUS

JlucTalbHAS MHONATHS C
MePBHYHBIM NOPAKEHHEM B
repeaHeil rpynnbl MBI
GosbmedepuoBoif koeru (DMAT)

XapaKTEPH3YETCs BhIPAKEHHBIM
[OBBILIEHHEM TOJIBKO KOHILIEHTPALNH
K®DK B cbIBOPOTKE KPOBH

XapaKTepU3yeTcs paHHel H
CIIab0CTBIO NPEHMYILUECTBEHHO
THCTaIbHBIX MBILIL, MOPAYKAIIEH
HWKHHE KOHEYHOCTH, 0COOEHHO
MBIILILBI TIEPEHEr0 OTHENa HOT.

Tabauua 6.3. CpasHenne ()eHOTHIIOB 10 BEIGPAHHBIM NpH3HAKAM [26]

Ilpouent

Cpeanuii Bo3pact Manudgecranum
3a00/IeBAHUS (ANATIA30H)

Cpennnii  BO3pacT, Korga moTPefoBaNoCh

HCII0JIB30BAHHE
vaaudecTanun)

TpocTH  (TOABI

MuonaTus [ .

49.8%  392%'
221 rona] 28.2 roga :
(10-48) (10-63)
2 2
35,5ner 39,3 roma
MO e rer). (3 6 voma)



Bo3pacr, Koraa ge/ioBex cTaj NpUKoBaH K
HHBAJIMIHON KoJIsicke (Toabl nocae

MaHA(ecTalNH 3a001eBAHNS)
Cpennnii yposens KOK

OciiosKHEeHHUs ¢o CTOPOHBI cepaua

15
23
2

Tadauua 6.4. In

42.8 rona . 45,1 ropa -

(22,8 rona) (21,4 roma)

4440

3
3,6%

3
OcoHeHUs €O CTOPOHBI OPraHOB AbIXAHHS 22.8%

JuddepenunansHas THarHoCTHKA
Hpyras [MKMJ] — MOKHO OTJIHUHTE C TOMOIIBE MAHETH TeHOE
Hucransueie MuonaTun (Tabiuua Hu#e)
Huctpodunonatun (MJIJI/MIB) — BO3pact, MyTaiig B reie DMD,

yposenb KOK oueHb BEICOKHIA

3481

€PeHUMAILHBIH JHATHO3 JTHCTAJbHBIX MHOIATHIL [26

MajibLeB KHCTH

nonaniust GNE opMma uiu 1
GNE  [(aucTanbHas MHOMaTHAAP  20-40 epenHui Oe1uHO <4 pas Bakyonu B onpase
Honaka) OTHET HOT bILIE HOPMBI
ILDB3  MuodubpuinapHasn Mepenuuii . |Bakyonsiphas u
(ZASP) puonatus 4 (OMIM AT [>40 0T/1EM HOT OPMBNEHLIR o G pHsspras
> WK crerka T
609452) THONATHS
[BoxoBo
- IACHMMETPHYH
AMHOTPO(HUECKIIT
bIE FOJIEHA M 15 ]-8 pa3 Bpiiie
IMATR3 cxnepos 21 (paunee ATl 135-60 : Bakyonu B onpase
Py K, HOPMBI
IMPD2) (cm. 0630p o
ALS) i
ATPO(Hs BOIOKOH
I X
Pazrubarenn |O6b4HO Ll
. [onsebepuosbix
MYH7 Ulncraibias MuonaTHs AT 5 OIBUKKH W HOPMaJlbHBIH, L e
UToiinra OJIBIIOTO penko B 8 pas ;
ITHCIPONIOPIHA B
Nanbla HOMM  (BbILLIE HOPMBL
MPOKCHMAJIbHBIX
MEILITIax
Muodudprinapaas Bamnue > Baxyonspuas n
MYOT puonatua 3 (OMIM  AJT 40 nepennue B [Caerka 1 MHOGDHO prLTApHAs
609200) HOrax MUONaTHs
B e
IlucTagbHAA MUONATHSA M;EEE?:;{CTH
7141 [Benanmepa (OMIM A 40 Hopmanbueli  [Bakyosnu B onpase
l604454) AP H pasrubaTenu
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JlucTaIBHAS MHOTTATHS
TTN ANa — Mbleynas ATl 30 Mepenunii [Hopmanshsiii = Bakyomn B
cne
HCTpOdHs roseHn loTIen Hor IW"’[ rka T  |ompase

Jleuenue

Jlewenue npu manugpecmayuu: OnodpenHoi Tepanuu THC(HEepIHHONATHH HE
CymeCTByeT. JIeueHHe HCKIIOUHTENBHO CHMITOMATHUECKOE. Ero HeoBXOmMMO
MofOHUPaTe WHAMBHAYANBHO NI KAXIOTO NALMEHTA U B 3aBHCHMOCTH OT
KOHKpETHOTO  noaruna. HMHOMBHIyanbHOE NleHeHHEe MOXKeT BIIIOHATH
(pH3HOTEPANHIO, HCMOJIL30BAHHE BCTIOMOIATENBLHBIX CPENCTR Ul NepeMerieH s,
XHPYPrHIECKOE BMEIIATENLCTBO MPH OPTONEAHYECKUX OCIOKHEHHSAX, CPECTBA
And  TOMICPHKAHMSA JBIXaHHA, a TaKKe COLMANBHYE) H SMOLHOHAIBHYIO
MOJUIEPKKY.

Habmoodenue: Esxeronusrii MOHHTOPHHI MBILIEYHOH CHJIBL,
(hyHKUIHOHAIBHOTO CTaTyca, MOBCEAHEBHOH AKTHBHOCTH, 00BEMa NBHKEHH B
CycTaBax, paBHOBeCHS M ()YHKUHMH BHEIIHETO NBIXAHHA, 4 TAKKE HAIU4Hs
[IPU3HAKOB KapTMOMHOIATHH Y JIHLL C TOPAXXCHHUEM Cepilia.

Bewecmsa / obcmosmenvcmea, komopeix ciedyem uzbezame: KoHTpons
Beca, uToObl H30€KaTh OXKHUPEHUS

Kannugecknii cay4aii 7. Cuaapom "Bsutoro peGenka'

Onmcanne cayyas | ron 4 Mecsna, MaabymK.

[TanueHT ABI1ETCS BTOPBIM PEOEHKOM 3/I0POBBIX H HE COCTOSIIMX B KPOBHOM
poacTee poautenei. OH pomHiICs B pe3ynbrare OOBMHBIX CAMONPOH3BOIBHBIX
ponoB. B nepHHaTanbHbIH M HEOHATANBHEIH MEPHONbl HHKAKMX MpoOIeM He
BO3HHKANO. B Bo3pacTe 7 mecsaues ObLIO 3aMedeHo, uTo pebGeHOK CTaM BANBIM,
OTMEHAJIOCh IUIOXOE YAEpPKaHWE TOJIOBEI M MHHHMAJBHBIE CHOHTAHHEIE
JBMKEHUs. 3TO COCTOSHHE COXPAHSIIOCE; MIO3KE, B BO3pacrte 15 mecauer, oH OB
FOCIHUTANIM3UPOBAH T 00C/eN0BaHHA.

Ormeuanacek 3a/epikka B 3Tanax PasBUTHA: JEPKHT TOJIOBY ¢ 6 MECHAIER H
CriocoOHOCTH MepeBopaunBarscs B 1 Tos.

B MoMeHT oOcliefoBaHHi OH HE MOT CAMOCTOSTENBHO CHIETb, HE MOT
MPOU3HECTH HH OJHOT'O OCMBICIIEHHOTO CJIOBA.

[IpH HeBponoruyeckoM OOCIENOBAHHH Y Hero ObLia BhIABIEHA 0Omas
[MIIOTOHHSA B TIO3€ JIACYLWIKH W B MO3e nepeBepHyToi Oykebl U. CrnioHTaHHbBIE
ABIYKeHHS HAOIONATHCE, HO OLITH cabbiMi. [ HITEpTPO(HH HKPOHOKHEIX MBI
HIIH KOHTpPAaKTyp CYCTaBoB He Habmiomanock. CXP cHuxeHbl. MO3KEUKOBBIX
CHMITOMOB  BbISIBJIEHO He Opo. TmarensHoe  0dTAIEMONOIHYECKOE
ofcrneioBaHUe He BBIIBUIO HUKAKMX OTKIIOHEHHHA.

K®K — 137 ME/n (Hopma 12-79), nakTar 1 MHPYBat B HOPME;

KT meruw: obuias Menmnednas arpodus;

MPT ronoBHOro Mo3ra: aTpos Mo3KedKa
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Tabdauua 7.1. Bosmoxkubie 3a601eBaHuA IIPH NEPBHYHOM AHAIH3E JAHHBIX

Mennentoe passutue
ATpodHsa MO3KEUKa

OTcyTCTRIE KOHTPAKTYPEI
cycraga

THIePTPOGHH HKPOHOKHBIX MbItuL, MPT: arpodus Mozkeuxa,
CXP cHikersl, ypoBeHb KOK 137 KT: o6mas MeinedHas

arpous

MeleuHo# cnabocTi HeT, TONBKO  PazsuBancs HOPMAJIEHO /10

7-MecsYHOro BO3pacTa

CMA Banocrs, 00uias runotonus,
NJI0X0€ yaep:KaHHe TOJIOBEL,
MHHHMAabHbIE CIIOHTAHHBIE
JBHKEHUA, CHUKeHne CXP
KT: obmas mennednas arpodus
Bpoxcnennas Bsnoers, runoronus, mioxoe
MHOMATHS YOEprKaHHe TOI0BbL, OTCYTCTBHE
ME/n (B Hopme 12-79)
BpoxneHHbli
MHACTEHHYECKHH THITOTOHHS
CHHAPOM

Ta6amua 7.2.

3a0o01eBanne |CX0ACTBO THArHO30B

Cnunanenas  Bsjblil MmnageHen umm
MBbILIEYHAS PEeOEHOK ¢ MEBITIIEYHO
arpous cratocthro. [lopaxenne

OpraHoB JBIXaHHA H
OynsOapHoit PyHKUHH.
Konrpakrypel (CMAT1)

BpoxnenHas  Bsmslii Muagenen uin
MHOTOHHY4ECKasA PeOSHOK ¢ MEILIEYHOH

aucrpodus cnadocteto. [MopaxkeHue
OPraHoB JBIXaHUS H
OynbbapHoi dyHKHy,
Kontpakrypsr. 1103 1
c1ab0CTh MBILILL JIHLA
Bpoxnennas  Bsamslii muagenen uim
MHOnaTHS/ PEOEHOK C MBITIEYHOH
MBILIEYHAST cnadocreto [NopaxeHue
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Aunddepenunanbnast AuarnocTara [27]

Pazanuus
Hii TecT
OtcyrcTBHe nTo3au  [eHeTHuecKHil
c1aboCcTH MBIl LA, aHanu3 Ha CMA
OtcyrerByior
rnybokue
CYXOXKHIIBHBIE
peduekcel. Hanuuue
(hacuMKyIsSUKH A3bIKa,
NOJHMHHUMHOKIOHY Ca
Mars, ctpaparommas
MHOTOHHYECKOH
IucTpodHeit (MoxKeT
OBITE HE
JMarHOCTHPOBaHa)
OMI" — cHmKenue
IIOBTOPHOH
CTHMYJIALIMH HEPBOB
(RNS) annm
aHOManbHbIE
KoJieGaHus/6noKambl He
HabonawTes
XapakTepHele
OTKJIOHEHHSA TIpH
duoncuu Merui M

[eHeTHyeckuit
aHaTH3 Ha
MHOTOHUYECKYI0
aucTpopuio

Buoncus  Mpnun
MPT mbimi



nuctpodus

OBIXaTCIbHBIX MyTed 1 — cHinkenre RNS wnm [enernueckue
Oyne0apHOi hyHKUMH  aHOMATBEHbIE HCCIIEIOBAHMS
KonTpakryper Cnabocts konebaHus/Grokaze: He

MBbILIL THIa Mosker HabmroaaTed

Ha0MIOIAaTLCA NTO3

Muroxonnpuan Banerit Miaanenen unn - Bo3MOXKHO HMEIOTCS  BHONCHH MBILLILL
bHAsg MHONATHA PEOESHOK ¢ MBILIEYHOH  MOpaykeHus ApyTroii IeneTnyeckue

cnabocTeto [Mopasxkenue cuctemsr SMIT — MCCIEN0BaAHUS
NBIXaTeNbHBIX MyTeH 0 cHmkeHue RNS min

Oynb0apHOH QYHKIMM  aHOMANbHbIE

Koutpaktyper [TTo3 1 konebanus/6nokais! He

c11ab0CTh MBI JIHIA  HAOMIOMAIOTCS

M#uacTeHHs [Maronoruueckas Merred Bozpact AHTHTENA
rpaBUC Has cnabocTs, MaHHpecTauuu (PagHouMMMyHHBI
MOpa)eHue 3a00JIEBAHMS (PENKO A0 U KITOYHBILH
IBIXaTeJbHbIX MyTeld 1 12 MECHIIER). aHaJIH3,
OynbOapHoi Gynkimu, OTCyTCTBHE CeMEIHOI0 6CIH HMEETCH)
ITO3 M c1abocTh MbIL aHamueza Otcyrcreue AChR, MUSK u
nuua SMI" — cHikenne ciabocTH NpH ThuikHOM LR P4
RNS unu anomanbHoe  crubGaHuu
Konebanue/Onokana FOJIEHO CTOMHOTO
cycraBa
cnadocthb 103
MOKET OBITE
aCHMME’['quHbIM
MmnacTtenus Bsnbii HOBOpOKAEHHEIM Mare ¢ MHacTEeHHEH AHanu3 Ha
IpaBuc €O C/1a00CTRIO MBILILL  TPABHC (MOKET OBITh HEAHTHTENA y
HOBOPOJKIEHHB! [TopazkeHue JMUATHOCTHPOBAHHOM) MarepH
X JAbIXaTeJIEHBIX nyTei& H
OynbOapHoii byHKIHNA
[TTo3 1 cnabocThk MBI
muua OMIT — cHuKeHHe
RNS wnu anomansHoe
kosiebanue/bnokana
[TosicHo- Cnabocts OMI' — cHmwxKeHHeBHONCHs MBILIL]
KOHEYHOCTHAasi MPOKCHManbHbIX MbIII.RNS wimu aHoManbHeie MPT Mbiimig
MBIIIEYHAs [Topaxenue Konebanus/Onokanel Hel'eHeTHueckue
aucTpodus JBIXaTeTbHbIX nyTeii HabnmroaaTes HCCIe10BaHU
HacnencreenHocTh

OTArOLICHa
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CuHapom
XPOHHYECKOH
YCTaIOCTH

CuHIpOMEL
THIIEPMOOHIIBEH
ocTH

Hannune B anamuese
YTOMIIAEMOCTH TIpH
AKTUBHOH KpPYIHOH H
MEJKOH MOTOPHKE
Bripaxennniii
MPEenmeCcTRYOHEH
[IEPHO HOPMAaJIbHOH

JBUTATEJILHOH QyHKIHH

0 MaHudecTanmu
CHMIOTOMOB
Hanuuue B anamuese
YTOMIIAIEMOCTH 1IpH
AKTHBHOH KpPyMHOMH 1
MEJIKOH MOTOpPHKE

OtcyTcTBHE: Knunuueckag
MBILIEYHOH c1aboCcTH  IHATHOCTHKA
npy hopmMaisHOM

obcrenoranuy; NTo3a

HJTH ¢11ab0CTH MBILLLL

JIMLA; OTKJIOHEHHMH Ha

SMI
OtcyTeTrue:; Knunuueckas
MBILIEYHOH c1abocTH  IHArHOCTHKA

npu hopMamLEHOM
obcnenosanuu; nTo3a
HI1H C1ab0CTH MBIIIL]
JIMUA; OTKJIOHEHHH Ha
SMIT

Pe3y/ILTaThI, 1poBeXeHHO GHONCHH MbILIL AAHHOI0 naguesTa(puc.7)

£

Puc.7.1. Ilpu oxpammBanuu H&E!
Habmonaercs HE3HAYHTEIIBHOE
H3MEHEeHHe pasmepa BOJIOKOH,
OTcyTcTBHE HEKPOTHYECKHUX H
PEereHepUpy oI BOJIOKOH.
Habmomnaerca HeOOoTBIIoH

PHOOMH3WAIBHEIH hubpo3




#Puc.7.2. Tlpu okpammBanuu mGT:
F8Ha0NII0NaeTCs  HEKOTOPOE  KOIHYECTBO
WBoNOKOH ¢ BakyonsmMu B ompase*
(kpacHeie  crpenku).  HemaaHHOBBIX
enet u RRF He wnabmonaeres.
[Tepudepraeckuii Heps He BXOIHT B 9TOT
CETMEHT.

Puc.7.3. [Npu okpamusanun NADH:
MeRMUODUOPUIIAPHAS CeTh HapyIIeHa
fl B HEKOTOPBIX BOJIOKHAX

5 . [Puc.7.4. TIpu oKkpauTHBaHHH KHCIOH
L *  |bocdarazoii: y BONOKOH B onpase

¥ * ' [HabJroiaeTes KpacHag

: ' Membpana*(kpacHas cTpenka)
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*[Puc.7.5. [pu oxpawmeannn PAS
J|(peaxtreom MIudida)*: koHueHTpaL U
[JIMKOTE€HA B BOJIOKHAX HE HAOII0gaeTcy.

Puc.7.6. [1pu okpammeanuu A Tdazoii:
HaOmoaeTes aTpous BOJOKOH THIA
1*, HEKOTOPOE KOJIHYECTRO BOJIOKOH
runa 2C, rpynmHpoBKa 1o THITY
BOJIOKOH.

* KOMMEHTapHH OTHOCHTENBLHO aTPOdHN BOJIOKOH

CenexrusHas atpodus THNa 1 BCTPEYAETCS MPH HECKONBKHX BPOAEHHBIX
MUOTIATHAX W MHOTOHHYECKOH mucTpoduu. I'mneprpodusd, crneundmunas s
KOHKPETHOTO THMA, BCTPEHAETCA rOPasiio pexe, Ho runepTpodus Tuna 2 Moxker
BO3HHMKaTb B COYETAHWH ¢ arpodmel TMna 1 Mpu BPOMKIEHHBIX MHOMATHSIX.
OnHako rpynna runepTpoUpOBaHHBIX BOJIOKOH MPH CHMHATBHON MbILICYHO
arpo(Hu YacTo OTHOCHTCS K THIY 1. I'unepTpodus BOIOKOH M yBenHYeHHE
BOJIOKOH THIA 2 MOTYT O0BACHATECA HOPMATBHBIM PasHuHeM MEKIY MYIKCKOM
MBIIILEH (B KOTOPOH BOJIOKHA THma 2 GOJBIIE BOMOKOH THIIA 1) u xeHckoii
MBIIILEH (B KOTOPOH OHH NPHMEPHO PABHOTO pasmepa).

*Baxyosnu MOTYT HabIIIONaThCs NPH PA3HBIX 3a007EBAHMAX, U OHH OBIBAIOT
PasHBIX THHOB. Hallle BCEro OHM BCTPEUAIOTCH MPH MHO3WTE ¢ BKIOYEHHEM
BHYTPUKIIETOUHBIX  TEMCL, MHOQHOPHUNNAPHBIX MHOMATHAX, OUCTAIBHBIX
MHOMATHAX, I[IHKOICHO3¢ M TePHOAMYECKOM [Apaiiye, XOTA OTCYTCTBHE
BAKYONICH B o0pasue He HCKIKOYACT 3TH MWACHO3BL. Bakyond BBICT/IAHbI
MeMOpaHo#, H [Ba CBA3aHHEIX ¢ X-XPOMOCOMOIi 3a601eRaHMs XapaKTepHU3YIOTCA
u30BITOYHOH ayToharnel Bakyouei, 0/iHo cBasaHo ¢ Xq28 (Kalimo et al., 1988),
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a Ipyroe BRI3BAHO MyTauMAMM B reHe Lamp2, Tarke na X-xpomocome (Nishino
et al., 2000).

Baxyonn MOTyT uMeTh 6a30(hHIBHYIO 3epHHCTOCTS, CBA3AHHYI) C HHUMH,
0coOeHHO Ha meprdepun. DTOT THII BAKYOIH B ONPARE THIIMYEH s MUOSHTA C
BIJIFOUEHHWEM BHYTPMK/ICTOYHBIX TEMell W psaa APYrux 3a001eBaHMiH, BKIIOYas
JMCTaNbHBIE MHOTIATHH M MHODHOPHILISIPHEIE MHUOMATHH, [Tpu rmuxorenose,
O0BIYHOE OKpAIIMBAHHE BBISBIISIET BaKyONH B MECTAX CKOILICHHS DIHKOTEHA
(Gonesus Mak-Apana V tuna, Gonezss [Tomne) [21]

WuTtepripeTauys NaToJOrHYeCKHX HAX0N0K AAHHOIO NAIMEHTA:

Muonaruyeckue H3MEHEHHS C:

|. He3HAYMTENLHBIM H3MEHEHHEM PasMepPa BOJIOKOH

2. HEeKOTOPBIM KOJIMYECTBOM BOJIOKOH C BAKYOJISAMH B OTIpaBe

3. 3HIOMHM3HAbHEIH (QUOPO3 JIerkol creneHn

[TpuBencHHBIC — BbIUlE [aHHBIE CBHAETENBCTBYIOT O XPOHHUECKHX
MHOMATHYCCKHX U3MEHEHHAX. OKOHUATENBHEIN THATHO3 MOKET ObITh BLICTARIICH
Ha OCHOBAaHHH FeHETHUYECKOTO aHaIHN3a

O6napy:xeHa myrauus rena SIL1!

OcHOBHBIE MOMEHTBI, IPHHHMAEMbIE BO BHUMAHHE B TAHHOM ciayuae:
I Pebenoxk, 1 roa 4 mecsana.
% 3anepKka pasBUTHS: YJEPHAHHE TFOJIOBEI B BO3pacTe 6 MecsleB H
CII0COOHOCTE NEPEBOPAYHBATECA B 1 OJ1, HE MOT CAMOCTOSTETLHO CHIETD,
IIPOHU3HOCHTE OCMBICIICHHEIE CITOBA.

3: Heeponoruueckoe obcnenoranne: 061as FTHIOTOHMS B MO3€ JATYIIKH H B
nose mepesepHyToi OykBbl U. CrioHTaHHBIE NBMKeHHs crabble. CXP
CHHUJKEHBI.

4, K®K 137 ME/n (nopma 12-79);

ok KT mpiun: obmas meimedras arpodus; MPT ronoeHoro mosra: arpodus
MO3KEUKa
6.  buomcus MBI  XPOHHYECKWE  MHONATHYECKHE  M3MEHEHHS

(HEe3HAUMTENBHOE M3MEHEHME pa3Mepa BOJIOKOH; HEKOTOPHIE BOJOKHA C
BAKYOJIIMH B OTpaBe; YMEPEHHBIH SHIOMH3MAIBHEIN (GuOpo3, arpodus
BOJIOKOH THMa 1)

7. Myranus reHa SIL1 ﬂ

Cunapom Mapunecky-Ilerpena

JiuteparypHasi cnipaBka [27]

Cunpgpom Mapunecky-Ilerpena (MSS) (MIM 248800) — naBHO M3BECTHOE
MYJIETHCHCTEMHOE 3a00JieBaHHe, HAC/eLyeMoe 0 ayTOCOMHO-PELeCCHBHOMY
THIly W BO3HMKalOllee B [OETCKOM BO3pacTe M MOpakalollee MO3L, [iaza u
CKEJIETHBIE MBILILIBL.
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Belma 0TMeueHa KIMHMYeCKas TpUaia JABYCTOPOHHHX KaTapakT, aTaKCHH H
YMCTBEHHOH otcTanoctu (Moravesik, 1904; Marinesco et al., 1931; Sjogren,
1947).

TlaronoroaHaroMuyeckHe HCCIEAOBAHNA U BU3yaTH3aLMs [OIOBHOTO MO3ra
BRIABHITH aTpothuto Mozxedka (Todorov, 1965; Georgy et al., 1998).

JONONTHUTEIEHEIMHU TIPH3HAKAMH CIyKaT THIIEPrOHAA0TPOTIHBIN
PUIIOTOHATM3M, aHOMAIIMH CKeIeTa M HU3KMi poct (Berg u Skre, 1976; Brogdon
et al., 1996).

Xors OOJBUIMHCTEO MAHEHTOB HBIAIOTCH  TSKETBIMH HHBaJIMIAMH,
HPONODKHTETBHOCTE HKH3HHM NpU cHHApoMe Mapunecko-Lllerpena paaukanbHo
He cokpamaercs (Anttonen et al., 2005).

JAuardocruka/uccie oBauns

JluarHos ycraHapiTMBaeTCs y MAlMEHTAa C THIHYHBIMH KIHHHYECKHMH
NPOABICHUAMH  M/WIH  OMAINEeNbHBIME  [IATOTEHHEIMH  BapuaHTamMu  SIL/,
BBIABIICHHEIMH TPH MOJICKYISPHO-TEHETHYE CKOM TECTHPOBAHHI* ¥,

Cuuraeres, yro s MSS creuuduynm SJICKTPOHHO-MHUKPOCKOIIHYECKHE
YABTPACTPYKTY PHbIE H3MEHEHUS [PH OHONCHH MBILIITF,

Jleuenne

Mevenue  npoasnenuii: CAMIOTOMATHYECKOE  JIeYEHHE  MbIIICUHBIX
MPOABIEHNH, 0OBIMHO MPOBOAMMOE AETCKUMHM MM B3DOCIBIMH HEBPOJIOTAMH,
(u3MoTepaneBTAMM H/WIM CHELUATHCTAMH [0  NeueGHOM (u3KynbTy pE;
o0pasoBaTelbHBIE  NPOTPAMMBIL,  AJaNTHPOBAHHBLIE K HNOTPedHOCTIM
WHIAWBHIYaIbHOTO Pa3BHTHA; YHAaJlEHHE KaTapaKThl MO MEPE HeoOXOMHMOCTH;
3aMECTHTEJIbHAA TOPMOHAbHAA Tepanus MPH NEPBHYHON HENOCTATOYHOCTH
TIOJIOBBIX JKEJIE3 B 0XKHIAEMOE BPEMS MOJIOBOTO CO3PEBaHMA.

Habnodenue: PeryispHoe HabmiONeHHE y ETCKOTO MM B3pOCJIOro
HEBPOJIOTa M (PU3HOTEPANeBTa H/WIH CHELHATHCTa TI0 JIeuedHoi PusKyIETYpE;
odranbMonoruyeckoe 0OCIENOBAHME HA PEryTAPHOIl OCHOBE, HauMHAS C
MJIaJEHYECTRA.

IeneTHuecKoe KOHCYILTHPOBAHHE

Cunnpom Mapunecko-Illerpena (MSS) nacnmenmyercs 1o ayTOCOMHO-
PELIECCHBHOMY THITY.

Ponutenn 6onbHoro peberka ABIAIOTCS OGAHTaTHBIMM FeTEPO3UIOTAMH H,
CIIEI0BATENTEHO, HOCHTEIAMH OTHOIO MATOTEHHOID BAPHAHTA.

Ha MOMeHT 3auatus y KakIoro cubca HOCHTENS MyTALMH ecTh 25%-Has
BEPOATHOCTH ObITh DOMBHEIM, 50%-Has BEPOATHOCTL OBITH OECCHMITOMHBIM
HOCHTENeM 1 25%-Has BEPOATHOCTh HE MOJIyYHTE MYTaLHIO OT POIUTENEH U He
OLITL HOCHTENEM.

Eciu ecte MHQOPMANHS O HANHYMM MATOTEHHbBIX BADHAHTOB B CEMBE,
BO3MOJKHO NPOBEICHHE TECTHPOBAHHMA HAa HOCHTE/IBCTBO y POJCTBEHHHUKOB M3
TPYNIIEL PHCKA, & TAKIKE MPEHATAIBLHOE W MPEIHMIIIaHTALIMOHHOE TeHETHUECKOEe
TECTHPOBAHHE.
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Puc.7.7. CxemMa ayTOCOMHO-PENECCHBHOI0 BAPHAHTA HACHeI0BAHMUSI

JluarHocruxa

KiimHu4yeckHe NposiBIeHNs, YKa3bIBAIOMINE HA 3a00/1eBaHHe

Crienyroumue KIHHHYECKHE NPOSBIEHUS YKA3BIBAIOT HA HATMYHE CHHIpOMa
MapuHecko-1llerpena (MSS):

e MoszskeukoBas arakcud ¢ aTpodueit MomKedKa, 1M3apTPUeli i HHCTAIMOM

° MPT. Atpodus Mo3skeuka, 06bIMHO Gonee BEIPAKEHHAs B YepBe MOBKEIKA,
YEM B MOITyIIAPHAX

° Karapaxkra ¢ panneii ManuQecrauueii (He 00513aTebHO BPOMIEHHAS)

° Muonarus, MblleuHas caabocTh U FHIOTOHUS

e Konuentpauns K®K B chisoporke kpoBu. HopMasbHbIil HiIH yMepeHHO
MOBLILIEHHBIH YPOBEHD (00BIMHO B 2-4 pa3a NpeBbILIAOLIMIT HOPMY)

° IMI. ToneKO MHOTIATHYECKHE IIPU3HAKH

° BuoncHst MBI

CeperoBass Mukpockonug. MamMeHeHHe pasMepa  MBILUEYHBIX  BOJOKOH,
arpo(uueckue BONOKHA, 3aMEIIEHUE KHPOBOH TKAHH M 00pa3oBaHye Bakyoulei B
OIilpaBe MPH CBETOBOH MUKPOCKOMHH
3JIeKTPOHHAA  MHKPOCKONHUs. AyTodarnueckue Bakyond, MeMOpaHHbIe
32BUTKM W 3JIEKTPOHHO-IIOTHBIE IBYXMEMODPAHHbIE CTPYKTYPHI, CBA3aHHBIE C
AnpaMu (crieuupuIeckas yIsTpacTpyKkrypHas ocobennocts MSS) [Krieger et al.,
2013]

JonoaHHTeIbHbIE XapAKTePHCTHKHU:
1. 3aaepikKa MCHXOMOTOPHOIO Pa3BHTHI
['MneproHagoTPONHBIH FHIOTOHANM3M (T.€. NepPBHYHAS HEIOCTATOYHOCTE
TTOJIOBEIX JKEJIE3)
Huzxkuii pocr
4. PaznuuHble aHOMAIMH CKeNeTa, BKIKOYAs CKOIHO3; YKOPOUYEHHE MACTHBIX

KOCTeH, IUTIOCHEBBIX KOCTeH M  (amaHr manbleR; AWHCIUIA3HIO

o)

(K]
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(05}

Ta300€PEHHBIX CYCTAaBOB; IUIOCKO-BATBIYCHYIO CTOMY; H KIIMHOBUIHYO
rpyne

3aKuI09eHne No JaHHOMY KJIMHHYECKOMY CJIyqaio [28]
Cunnpom Mapunecko-IlTerpena (MSS) XapaKTepH3YeTCd MO3KEUKOBOI
araKchell ¢ arpouell Mo3keuka, TU3APTPHEH, HUCTArMOM, paHHeil (He
0043aTeNnbHO  BPOJXKACHHOM)  KaTapakToid, MHOIIATUEH,  MBIIIEYHOH
cnadOoCTLIO U TUITOTOHKEH.
JlononuuTeNnbHbIe IPH3HAKHA MOTYT BKITFOYATE 38[IEPIKKY TICHXOMOTOPHBIX
PEaKii, TIHNEProHafOTPONHEIN THIOIOHAAM3M, HH3KHIl pOCT H
PasMYHbIE AaHOMAIHH CKEJIeTa.
Y neredl ¢ MSS 06bIMHO HAONMIONAETCA MBILIEYHAS THIIOTOHHS B paHHeM
MJIANICHYECTRS; CJabOCTh AMCTaAbHBIX W NPOKCHMANBHBIX MBILL B
BO3pacTe ot 10 ner.
TTozke CTAHOBATCS 3aMETHBIMM MO3ZKEYKOBBIE NPOSBICHMS CTBOJOROI
aTaKCHH, MMCOHANOXOKMHE3HH, HUCTArMa H IM3apTPHH.
YXy[ueHue BHTareNbHON  (YHKUMM MpPOTPecCHpyeT B  TeueHue
HECKOJIBKHMX JIET, 3aTeM CTaOMIM3upyerca. Bo3pacT W cTemneHb TSKEecTH
IIPH OCTAHOBKE AAHHOTO MPOLecca NPeacka3arh HEBO3MOKHO,
Karapakra MoeT pasBHBAarThCsi GBICTPO W OBGBIYHO Tpedyer ynajieHus
XpycTanuka B Bo3pacte 1o 10 ser.
XOTA MHOTHE B3pOC/bIE HMEIT THKEMbie (GOPMbl HHBATHIHOCTH,
TPOOOJKMTENBHOCTE KU3HH NPH MSS 61M3Ka K HOPMaJIbHOIA.

Kannngeckuii ciryqait 8. GNE-muonatus

Onucanue ciyyas: 29 JeT, MyKUMHA

I=
2

31

OcHoBHas xano6a: cadocTb AUCTANBHEIX MBILILL

AHAaMHE3: HEPBHO-MBIIIEYHbIX 3a00ICBAHHIT B CEMBE HET, KPOBOCMELLEHHS
HET

MenHuMHCKMH  OocMOTp: MblllieyHas  ciabocTh H  arpodus
NPEUMYIIECTBEHHO B IOMCTAlLHBIX OT/JeNax. [IpoKcHMasibHbIE MBIIIIBI
TAKHKE MOPAKEHBI, 38 HCKIHOUEHHEM HYETHIPEXIABOH MBIMILEL. MBIk
JHLA HE 3aTPOHYTHL. Kucresoii skuM cocrasun 10 kr (cnpasa) u 8,7 kr
(cnesa). He MOkeT cTOATL HM Ha HOCKAX, HM HA MATKax. Taloke HEe MOJKeT
BCTAaTh H3 CHIAYEr0 NOJI0XKEHHs 0€3 10 CTOPOHHEH MOMOMIH. MOIKET XONHTh
CaMOCTOATENbHO, HO TIPH MOABEME MO JECTHHIE OMHPAeTcs Ha MepHia.
CXP CHHIKEHEL.

JlaHHble nabopaTopHbIX Hecnenosanuii: KOK 386 ME/n (Hopma 62-287)
OMI:  GuOpHIISUHH, NOJOKHTEBHEIE OCTpBIE  BOJNIHBI, paHHEe
PEKPYTHPOBaHHE, MNOJM(pAZHbIE EAMHHIEl C HU3KOH aMIUIUTYZOH M
KOPOTKOH NPOAOIKHTENBHOCThIO

KT mpnnu: atpodus MBIML B JUCTaNBHBIX OTAENAX TroleHed W 3anHeit
HOBEPXHOCTH Oefiep. UeThipexmiaras Mpla Oenpa He 3aTpoHYyTA.
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20 ner
4yBCTBOBAJ MBILIEYHOE
HanpsKeHWe 1oce
(hU3HIECKUX
ynpaskHeHHH

22 roga

3asABMII, YTO CIIOTBIKAETCSA

TIpH MEJIKUX

Tabdauua 8.1. Heropus 3aGoneBanus

= 27
25 ster .
VDT HOCTH ¢
CTI0COGHOCTD CTOATE P

Ha UbINOYKax

26 ner
C TPyAOM

MOJIHUMAJCH 1O

marax
JIECTHHILIE

OTKPBIBAHHEM
KDBIIKH Oy ThUIKH

29 ner

NOCTYTHI B GONBHALY H3-32
JIHCTANBHON MBIILEYHOH
C1aboCTH, MPOrpeccHpyoLest
B TEYEHHE HECKONBKHX JIET

Pe3yabTaThl, IpoBeIeHHOI GHONCHH MBI (puc.8)

Puc.8.1. [Tpu oxpammpannu H&E:
HaOI0AI0TCA H3IMEHEHHS B pasMepe
BOJIOKOH OT YMEPEHHBIX JIO BEIPAKEHHBIX
— ot 10 no 150 mukpoH B anamerpe.
HaGmonaeTes ymepeHHsii uim
L:z{mpamermuﬁ SHAOMHU3HANLHEI hHOpo3.
abmo1aeTeA HECKONBKO HEKPOTHYECKHX
1%} HEKOTOPOE KOJIHYECTBO
[PErEHEPHPYIOIIHX BOJIOKOH.
[TpUCYTCTBYET HECKONEKO BOJIOKOH C
MHTEPHATH30BAHHBIMH A/IPAMH,

Puc.8.2. Tpn okpamusaunu mGT:
BOJIOKHA C BAKYOIIMH B ONPAaBe
paccesnbl U HabMIOAAeTCs HEKOTOPOE
KOJMYECTBO BOOKOH C
LIMTOMIa3MaTHYCCKUMH Tenbuamu, RRF
He HaOmoaaeTea. [lepudepuuecknii Heps
HE BXOJIUT B 3TOT CErMEHT.




Puc.8.3. [Tpu oxpammusanun NADH-TR:
EMEIKMHO(DHOPHITAPHBIE CETH XOPOLIO
OPraHH30BaHbI, 338 HCKIIFOUEHHEM

S aTPO(UPOBAHHBIX MBILIEUHBIX BOIOKOH,

Puc.8.4. [Ipu okpamusanun SDH:
[KPOBEHOCHEIE COCY/Ibl C MHTEHCHBHOIH
eakuueit na CAI (SSV) ne
abmoaoTCs

Pue.8.5. I1pu okpamneannn ATdaz0if:
MEpEHHas ¥ BEIpasKeHHas atpod s
BOJIOKOH HAOMIOAAeTCH KAK B BOJOKHAX
una 1, Tak u tuna 2. Ha6mogaercs
HEKOTOPOE KOJIMYECTBO BOJIOKOH THIA

Tabauua 8.2. *MuTepnperawus pesyIbTaTOB 0KPAIMBAHHIS BOJIOKOH
AT®azoii

D 3 O T

ATdaza Oenbli KOPHYHEBLIH KOPHYHEBbIH  KOPHUYHEBbIi
10,4-10,7

ATdaza 4,6  KOpUYHEBBId Genblii KOPHYHEBBIH  KOPHYHEBBIH
AT®aza4,2  KopHuHeBbld Genblii Genblit KOPHMYHERbIH
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WuTeprnperanysi DaToJ0rHYecKHX HAX0A0K TAHHOTO cayyasi:

MuOTeHHbIE H3MEHEHHS C;

1) u3MeHeHHeM pa3Mepa BOJIOKOH OT YMEPEHHOIO JI0 BEIPAKEHHOIO

2) HECKONBKHMH  HEKDPOTHHECKHMM M HEKOTOPHIM  KOJHYECTBOM
PEreHEPUPYIOIIHUX BOIOKOH

3) BOJIOKHAMH C MHTEPHATH30BAHHBIMH IPAMH

4) yMEPEHHEIM JI0 BEIDKEHHOTO (hUOPO30M SHAOMUZHS

5) paccesHHBIMH BOJIOKHAMH C BAKYONAMH B OIpase

6) HEKOTOPBIM KOIMYECTBOM BOJIOKOH € IIMTOILIA3MATHUECKMMHU TelTbHIAMMU

7) arpodueli BomokoH THIA 1 1 2 0T yMepeHHOI 10 BBIPAKEHHOH

8) HEKOTOPBIM KOJMYECTEOM BONOKOH THa 2C

[lpuBefieHHBIE  BBIIE  JAHHBIE  CBUIETENECTBYIOT O  MHOIEHHOM
sa0onepanuu. [lo Xoly MONYYeHHs KIHHWYECKUX JAHHBIX [OBBILIACTCS
BEPOATHOCTE MOCTAHOBKM GNE-muonarun. Creayer npoBeCTH AONONHHTENBLHOE
HI"X-uccne0BaHie W FeHETUUECKHIT AHAJIN3 IPH OGHAPY/KEHHH MyTallu| B reHe
GNE

JluTepatypHnas cnpaBka [29]

GNE-muonarus (muonarus Honaku) pekas peleccHBHAS MblIEdHAs
nauctpodus, cesa3aHHag ¢ reHoM GNE, y4acTBYIOIIMM B CHHTE3E CHANOBOM
KHCJIOTEI.

JluarHos cjelyeT paccMarpHBaTh B IMEPBYHO OUYEPENb y NALMEHTOE CO
CaboCTRIO IMCTANBHBIX MBI (OTBHCIIAs CTONA) B PAHHEM B3POCIIOM BO3PACTe
(BOZMOXHBI M IpYTHE CUMITOMbBI MaHH(ecTaluu 3a6onesanus).

3aborneBane ME/IJIEHHO TIPOTPECCHPYET, BOBJIEKAS APYTHE MBIIIIIIBI HHAKHUX
H BEPXHHX KOHEYHOCTEMH, C BBIPAKEHHBIM MOPAXKEHHEM YETRIPEXIVIABOH MBILILEL

B THOHYHBIX pe3ynbraTaXx OMONCHH [OPAYKEHHBLIX MBI HAGIIOIAIOTCS
BAKYONIH B oOnpaBe (ayTodaruuecke), arperauus pasiM4dHBIX OCJNKOE M
H3MEHEHHE pa3Mepa BOJIOKOH.

[narsos noaTBep)kaaeTcs ceKBeHupoBaHueM rena GNE,

3a npowenwMe ToABl OB JOCTHIHYT 3HAYMTENBHBIA [porpecc B
NMOHUMaHHHW W JiedeHHH GNE-MHonaruu, OOHAKO HCCIIENOBATENIM BCE elie
HAXONATCA B TIOMCKAX KOHEYHOH 1esH JUTs pa3paboTku s heKTHBHOMN TepariH.

D70 011HA M3 MEPBLIX HACIEICTBEHHBIX MUOTIATHIL, B OTHOIIEHHH KOTOPOI
B HACTOAIIEE BpEMA IMPOBOJAMTCHA OLIEHKA JIOFHYECKOH MeTaboaHdecKoi
TePANMH M AKTHBHO Pa3padaTbIBaeTcsi FeHHAS Tepanus.

[TockonbKy B HACTOALIEE BpEMs MPOBOLATCS KIMHHYECKHE HCIBITAHHSA
MOTEHUHMANBHBIX MeToN0B JieueHHs GNE-muonaruu, naumentel ¢ GNE-
MHONATHEN HYKIAKTCA B CBOGBPEMEHHOI NOCTAHOBKE JHArHO3A.

PanHAa AMarHOCTHKA MOXKET MOMOYb JOOMTHCH MaKCHMAlLHOro 3(dekra
TAKOH TepanMd M CHH3UTBE TPEBOXKHOCTH M HEOOXOAMMOCTH TPOBEIEHHMA
HEHY>KHBIX HCCIIETOBAHHH Y OTHX TTAlIHEHTOB.
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Puc.8.6. Iporpeccupyiomee nopasenue Mpim npu GNE-muonartuu [30].

PenpesentarisHble MPT-CHUMKI MBI HIDKHEX KOHEYHOCTEH NMAauHEHTOR
¢ GNE-muonarueli ¢ mporpeccHpoBaHHeM 3aGoieBaHus CII€Ba HaIpago.
KoponapHeie T1-B3BelieHHbIE MPT-uz00paxkenns Mbinn (BepxHue CHUMKH).
AxcuanbHbie T1-B3BelIeHHbIe H300paskeHHs cpedHelf wacTu Geapa (cpennue
CHHUMKH). AKcHanbHbIe T1-B3BelucHHbIE H300PaXECHUA TOJEHH (HMOKHHE
CHUMKH). CHauana [pOrpeccupylollas — MbleyHas atpodHs  HHKHHX
KOHEUHOCTEH TMpOsABJAETCS B nNepenHeit OoNbITEDEpPLOBOIl  MblITe, 3aTem
BOBJICKAIOTCA MBIMILBI KD M 3aiHEH TNOBEPXHOCTH Oempa M, HAKOHeLL
HCTBIPEXTIIaBast MbIIIIA HA MO3HUX CTAAMAX 3a00TeBAHMUS .

3akinroyenne

GNE-MHomaTH:, paHee H3BeCTHas Kak HACJICICTBEHHAS MHOMNATHS C
BKJIFOYCHHEM  BHYTPHUKNETOYHBIX Tenen (HIBM) wund  muonaris Homnaxka,
ABJIACTCA  PEIKHM  ayTOCOMHO-PELECCHBHBEIM  MBIIMIEHHBIM — 3a00/ICBAHHEM.
XAPAKTCPH3YIOMIUMCA  MPOTPECCHPYIOWIEH aTpoHell  CKEeNeTHbIX  MBIIIL.
Pacnpoctpanennocts 31010 326071€BaHNS, IO OLEHKAM, COCTABIAET OT 1 go 9:1
000 000

Mudopmaumio MoxHO monyunts B HanHoHaIBHOI MEIHLIMHCKOH
Gubmuotexe CIIIA, Bkmouas Genetics Home Reference (I'maBHast cnpaBoyHas
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cTpaHuua mo  rederdke  (https:/ghr.nlm.nih.gov/condition/inclusionbody-
myopathy-2).

Haxowen, ClinicalTrials.gov (https://clinicaltrials.gov) MpefoCTaBIseT
HH(OPMALIHIO O NPOBOJMMBIX 10 BCEMY MHDY KIHHHUECKHX HCCIIENOBAHHSIX,
COOTBETCTBYIOWIMX TPEOOBAHMAM K MCIIBITYeMBIM [ALMEHTAM M [pABMIAM
STHYECKOMH 3KCIIEPTHZEL

Kinnnnaeckwii cayqaii 9. MHO3NT ¢ BKIIOYeHHEM BHYTPHKIETOUHBIX
TeJren

Omnucanue caydas: 68 jer, MyKuHHA

OcHoBHAas xa/1002: CTa00CTH MBILII HOT H CHIDKEHHE CHIIb] 33XBATA

Anamue3s: 100pOKaYeCTREHHAS THIIEPIINIA3Hs [IPEACTATENEHOMN JKEIe35!

CemeiiHblii aHAMHE3: HEPBHO-MBIIIEUHEIX 3a60/IEBAHMIT B CEMBE HET,
KPOBOCMELLEHHS HET

MeaHUMHCKHA 0CMOTP: OTMevanach Jierkas cnabocTe B OCHOBHOM B
TNIPOKCHMAJIEHBIX OTIE/Iax KOHeuHoCTei. KHCTerok xum coctaui 19 kr (cnpaga)
1 18 kr (cnesa). [1ayblibl M YETHIPEXTIIABBIE MBIIILE! arpoduporansl. CUMATOM
l'oBepca monoxuTenbHbli. XOMHT CAMOCTOATENBHO, HO NPH TMONBEME 110
JiecTHULe onupaercs Ha mepuia. CXP cumkensl. CabocTH MBI IIEH He
HaOonaeTcs. MBILILB! THL@ He BOB/eueHbl. Peub HopmaisHas. TpyaHoCTH npH
[POIVIaThIBAHHK TBEPIOH MTHIIH.

ManHbie 1a00paTOPHBIX HecaexoBannii: KOK: 378 ME/n (Hopma 62-
287)

IOMI': MHONIATHYECKHE U3MEHEHHNA B [IBYUIABOH MBILIIE TIEYa U IPAMO
MEIIIILIE Oenpa

KT mbimu: arpodus MBI NpeAniedss 1 Oeapa

Tadauua 9.1. Heropus 3a6o1eBaHus
68 1.

NOCTENEHHO MOSBHIIHCH
TPYAHOCTH C ITIOTAHHEM,

66 1. N
TPYAHOCTH NPH FOCIUTATH3UPOBAH,
MOABEME MO JIECTHHILIE U IIpoeenena Guorncus
BCTABAHUU CO CTY/IA MBITIIL
@ @ @
|
67 1. |

CHJIa 3axBara ocnabna,
H OKa3aJ10Ch TPYIHO
OTKPBIBATE KPBILIKH Ha
OyTBIIKAX
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NPOBeIeHHOH GHONCHH MBI JAHHOI0 MALMeHTA (pnc.9!
PalbEl e * [Puc.9.1. Tlpn okpammpanmu  H&E:
| [I3MeHeHUS  pasMepoB  BONOKOH  of

MCPEHHbIX 110 BBIPAKEHHBIX OT 7 10 96|
MHKDOH B jauamerpe. Habmrogaercy
HECKO/IbKO HEKPOTHUECKHX H HEKOTOpOE
KOJIMYECTBO PErEHEPHPYIOMINX BOIOKOH,

3.

PesyabTarthl,

Habmonaercs YMEpeHHas
MHUABTpaUMS MOHOHYKJIEaPHBIMH
inetkamy. Habmomaercs BeipaskeHHsl
& [PHIOMH3HAIBHbBIH huopos.

~ |[IpHCYTCTBYET HECKONBKO BONOKOH ¢
“ [BHYTPEHHHMH SApaMH

pe " BBPuC9.2. Tlpn okpammsanun  mGT.

- W HaOIONAeTCH  HEKOTOPOE  KOJHYECTRO

; BOJIOKOH C BaKyoJAMH B  Onpase,

Pa30PBAHHBIE  KpAacHBIE  MBIIEYHe

BoslokHa (RRF), HemamunoBbie Tenbial

; He HaOmopnaiores. [lepudepnueckuii
an k% '@ HeDB He BXOIHT B 3TOT CEIMEHT.

it

= ne.9.3. Ipu okpamusanun NADH-TR:
MEAMUO(HOPHILIADHBIE  CeTH  clierka
HApYLIeHbI,

|Puc.9.4. Tlpu oxpamusanun Enr:
_ | [KPOBEHOCHBIE COCY/bl C HMHTEHCHBHOI
peakunei Ha SDH  (SSV) e
'Haﬁﬂ}OﬂaK)TCH
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Puc.9.5. [Ipu okpawmupanun ATdazoii;
BbIpaiKeHHas aTpous BOJIOKOH THIA 2.
| [BonokHa Tina 2C, paccesHHbIC

Hmmynorueroxamus

Pnc.9.6. Ilokazarens HLA-ABC|
. BAMETHO NOBBIIIEH

" Puc.9.7. ITokazarens HLA-DR 3ameTHo|
[OBBILLIEH

Vintepnperauys NaTo/I0rHYECKHX HAXO0NO0K JAHHOT0 KIHHHYECKOr0 ciIy4ast
MuonaTndeckie H3MEHEHH s C:
M3MEHEHHEM Pa3Mepa BOJIOKOH OT YMEPEHHOTO JI0 BBIPAYKEHHOTO
HEKOTOPBIM KOJIMYECTBOM HEKPOTHUYECKUX BOJIOKOH
HEKOTOPBIM KOJIMUECTBOM PEFCHEPUPYIOLIMX BOJIOKOH
BBIPAKEHHBIM SHAOMH3HATLHBIM (hHOPO30M
HEKOTOPBIM KOJIMYECTBOM BOJIOKOH C HHTEPHATH30BAHHLIMH AAPAMH
HEKOTOPBIM KOJIMYECTBOM BOMOKOH C BaKyOIsMH B ONpaBe
BBIpAKEHHOH aTpodueit BONOKOH THIa 2
paccessHHBIMHM BooKkHaMH Tuna 2C
Takum 06pa3om, MpHBEIeHHBIE BhIIIE JaHHbIE CBUIETENLCTBYIOT O
XPOHHYECKOM MHOMAaTHYECKOM MPOLIECCE.
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OcHoBHBIE BBEIBOBI 110 TAHHOMY KIHHUYECKOMY CJIy9aro:

Bospact manudecrauun 3abonesanms (66 net)

CnabocTs HeThIpexmIaroi MEIIIEL U crufaTeiei NanbleB

TpynHocTH npy NporyIaTeIBaHMK TREPIO ML

KT: Arpodust mMeim npenredss u Gempa

[Matomopdonoruyeckuii XpoHHueckrii MEOTATHYECKII nporece

Bosiokna ¢ Bakyossimu B onpase

Ipr MI'X Bonokua ¢ skenpeccreii HLA-ABC i DR

Takum o0Gpa3som, Bce NpHBeIeHHBIe BbIE JaHHBIE ABJISIIOTCS
KUIIOYEBLIMHE IPH3HAKAMH MHMO3HTA C BKJIIOYEHHEM BHYTPHKIETOHbIX
Testen; (IBM).

JlutepaTypHas cipaBka:
OCHOBHEIE MOMEHTBI, IPHHHMAEMbIE BO BHHMAHHE npu IBM [30,31,32]

MHO3ZUT ¢ BKIIOYEHHEM BHYTPHMKIETOUYHBIX TeJlel| (IBM) nporpeccupyer
ME/IEHHO, H 0OBIMHO NEPBOHAYANILHO BMECTO HETO CTABAT JWAIHO3 apTPUT WIIH
nomMuosut; IBM acconuupyercs ¢ CEPAEYHO-COCYNHCTRIMU OCIOKHEHHUAMH 1
APYTHMH 8y TOUMMYHHBIMH 3a00JIERAHUAMH H COMPSIKEH C BbICOKUMHI 3aTparamH.

Hina IBM xapaktepHo panHee nopakeHme YETBIPEXITIABOM MBILILEI H
crubarened  cpenHero manena.  O@HAKO  BAXKHO pacrmo3HaBaTe  MeHee
PACMPOCTPAHEHHbIC MPOABIICHHUS (HATIpUMep, THchariio).

ITpu IBM nabmonaercs cmabocers crubareneii NajibLEB W pasrubdareneii
KOJICHA, 4 TAKGKE HHBA3HSA MBIIIEYHOIO BOJOKHA [IATOTOKCHMYECKHMHU T-KIeTkamu,
170 OTITHYACT NaHHOE 3a00NeBaHHME OT GONBIUMHCTBA APYTHX 3aGoNeBaHuii
MBI,

[Ipu BEIOOpE ONTHMANBHOH MBUINIEI sl GHONCHM MOJE3HO NpOBECTH
KIMHHYECKYIO OLIeHKY U MPT Mbl.

VY IBM 6Hornee mupokwHii CNIEKTP ayTOMMMYHHBIX T-KT€TOUHBIX aHOMaTHif,
4eM y J000ro Apyroro 3ab0/1eBaH s MbILLLL

Knunuko-naronorndeckas  koppensums  sBIseTcs  O6S3aTeNbHON TIpH
HHTEPTIPETaLNK PE3YJILTATOR OHOICHH MBIIILBI U ONPEICIICHUN HarpapaeHH
JaIbHEHIIETO OKpALIMBAHHS.

MPT Takke MOMKET NOMOYEL B OTpeeIeHHu XapaxKTepa Mopa)KeHUST MBIIIIL,
4To0BI OTIMuuTE [BM ot JPYTHX MEPBHYHBIX 3a00NE€BaHMIN MBIIIL, TAKHX KaK
HacCJIe/ICTBEHHbIE MHONIATHH.

[TpusHaku BocmaneHus B pesyabTaTax GHOTICHM MBIIIT BCTPEUAIOTCS IPH
VZHONATHHECKHX BOCTIAMTENFHEIX MHONATHAX (TIONMMHO3MT, AEpPMATOMHO3ZMUT,
IBM M HMMYyHOONOCpENORAHHEIE HEKPOTH3HPYIOIIHE MMONATHH) M [pH
HEKOTOPBIX HACTEACTBEHHBIX 3a00JI€BAHMAX MBILIL, TAKHX KAK [1J1€YE-T0NaTOYHO-
JIMLEBAA MHONIATHA U IPYrHe TeHETHYECKUE MBIIIEUHbIE JHCTPOMHH, B YACTHOCTH
AuchepITHHONATHH.
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Tadnuua 9.2. Pe3y/IbTaThl HEPOBU3YaIH3A UMM MBIITIL npu IBM [32]

F Inclusion Body

Obuiue
XapaKTEPHCTHKH:
ACHMMETPHS

Pyxm: mybokuii
crudarenb nanbles
beapo: noprHskHas
MBILILIA,
UETBIPEXITIABAS MBIIIIA
Hora: nkpoHoxHasg,
MeaHanbHas
https://meuromuscula
r.wustl.edu/

 AKCHAILHBIH cpea,[
T1, manuent ¢ IBM
{ (A) Mpimmbl BBpXHHXI
f [KOHEeuHOCTEH c
[YMEPEHHBIM ‘
PKMPOBBIM l
3aMeleHHeM Mb]LLlu’
§l Tpenneybs,
BaTparHBarO UM
NpPEUMYHIECTBEHHO
ry0okHe crubareny|
najiblLEeB {06bll{HhIel

CTPEJIKH) H B
MEHbLLIEH CTETeHH
pasrubarenu
(IYHKTHpHBIE
CTPENIKH).

(5) MBILILBI HAKHHX
KOHEYHOCTEH C
MopaKeHUeM
VIHCTAIbHBIX OTHEJIOB,
arpodus MBILIILL

|((moTeps obwema ¢
YBEITHYEHHEM
JKHPOBOH TKaHH
MEK Ty MBILLILIAMH,
MyHKTHPHBIE

CTPENKH) H
3aMelleHHe JKHpa,
MpOHCXOAsALIEE

MIaBHBIM 00pazom B
UeThIPEXIIIABOM

MBILLILIE Genpal
(OOBIYHBIE CTPEIIKH). |




3akaw4yenue

JlercHepaTuBHEIE  U3MEHEHHS, KOTOPbIE MOIYT BO3HMKATe npH [BM
BIJTIOHAIOT MHOTOYHC/IEHHBIE GeNKOBbIE arperarsl MHOBOJIOKOH, CBA3aHHBIE Cf
CTPECCOM SHNOMNA3MATHYECKOTO PETHKYTyMa.

YeTOHYHMBOCTE K JTeueHHI0, BCPOATHO, CBA3aHA C HERO3MOYKHOCTHIO mp
HCTIONIB30BAHMN COBPEMEHHEIX METONOR JICUeHHs HHTHOMPOBATE MM HMCTOILAT)
BRICOKOIM(D hepeHLpoBannyro MOLYNAUHIO  maMaTH  oddextopos
TEPMHHANLHO Au((epeHIMpORaHHbIX T-knerok-3ddpexropos, NPUCYTCTBYION 13
npu IBM.,

Pactyuiee yncno mokazarenscrs Toro, yto IBM siensercs aYyTOUMMYHHBIM
3a00JIEBAHHEM, OMOCPENOBAHHBIM T-knerkamu, naer manexny ua TO, YTO
Gy,ﬂy[l.[]/le METOOEI JICUEHHH, HaripaBJICHHBIE Ha HCTOIEHHE 3THX KJIETOK,
OKaXyTCs 3 EKTHRBHBIMHU,

Coayuaii 10. HmmyHoonocpenoBaunas HEKPOTH3HPYHOLIAT MHONATHS

JKEHIHUHA, 35 J1eT

OcuoBHas :xano6a: cnabocts MBIIIIT HOT' M CHUKEHHE CHJILI 3aXBaTa

CemeltHbIii AHAMHE3: HEPBHO-MbIILIEYHBIX 3a0oneBaHuit HET,
KPOBOCMEUIEHHS HET

Mennuuncknii ocmorp: ormeuaetcs BBIDAKEHHAA CJIA0OCTE B OCHOBHOM B
POKCHMAIBHOM Tpynne Meim, 2-3 6amia no mxamte MRS, CHia mucTanbHEIX
MBILIIL B [Ipenetax HOpMEL [uneprpoduu nm aTpPOHH UKPOHOMKHBIX MBILIL] HET.
Cumnrom FoBepca MoNokUTe TEHEI. [Moxonxa «yTunasmy» (Muonariyeckasn). CXP
CHWKeHBI. [lopaxeHus MEBILL nHma Her Hucarun wnu  mmsaprpun ne
HabIIoAaNoCk.

MaHHEIe N1a00PATOPHBIX HCCTEI0BAHIMI: K®K 7930 ME/n (Hopma 45-
163), anTarena: Jo-1 (-), ANA (=)

OMI': Pannee pekpytupoBanue, (GuOPHANAIA 1 MONOKHTETBHEIE OCTpEhIE
BOJIHEL, MOJH(a3HBIE eHHHLE] C HU3KO I aMILTHTYNI0H BONHEL. CRD B HekoTOpEIX
MBILIIAX.
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27 a.

KOK 2400-
3400 Bo
BpeMsA
ofcnenosax
usg. JKano6
HeT

Ta6auua 10.1. Hcropus 3a6otesanns

34 5.

Ha 27
Hejese
GepemeHHOC
TH KDK
3493

Ha 40 Henene

34 1. Yepes 8
MecsieB

GepeMeHHOCTH SOCNEPOon
pomnna HabmoaaTes
MabyHKa i TPYAHOCTH
3aMmeTHia MpH xoan0e
CIOKHOCTH 11pH (351.)
HOHBEME DY) BHorncus
HaJl F0J0BOH e

MbILIEYHasA
cnabocts
MPOrPECcCHPOB
anau
MPHXOJUIIOCH
ONMUPATHCH HA
NepuIa pu
NoABLEME 110
JIECTHHLIE
uepes 3
Mecsiua nocJe
ponoB

PesynbTaThl, NpoBeAeHHOMH GHONCHHE Mbiuiy (puc.10)

Puc.10.1. TIpm oxkpammeanuu H&E:
HaOmonaeTcs YMepeHHOe HIH
BbIDAKEHHOE H3MEHEHHE pa3mepa
IBOJIOKOH B quanazoHe ot 8 10 80 mMukpoH
' B nuametpe. Habmwonaetcs HekoTopoe
, [KOJIMYECTBO Kak HEKPOTHUECKHX, TAK M
[PEreHepUpPYIOLHX BOJIOKOH.
HabmogaeTcs  HEKOTOpOEe  KOJIHYECTBO
BOJIOKOH C HHTEPHAM30BAHHBIMH SPAMH..
Habnronaerca ymepeHHas peakTHBHas
nuM@ounTapHas HH(HIbTPALIMA.
Habnronaercs BbIPaKEHHbIH
SHIOMHU3HANLHBIH Gubpo3.
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Puc.10.2. [lpn okpammsanun mGT;
HEMATHHOBBIX  TeJell,  Pa30pBAaHHEIX
KPACHBIX MBIIIETHEIX BOIOKOH U BAKYOIel
B onpase HE Habmogaercs,
[epudeprteckuii Hepr He BxomuT B 3707
CErMEHT.

 Puc.10.4. Tlpn  okpammsanin GE

Puc.10.3. TTpu oxpamusanmu NADH;
MEIKMHUO(DHOPHILISPHEIE CeTH HAPYILEHEL,
0COOEHHO B aTPOGHPOBAHHBIX BOTOKHAX

IKPOBEHOCHBIE COCYIBI € MHTEHCHBHO
peaxuieli Ha SDH (SSV) He nabmonarores

~ |Puc.10.5. Tlpu OKpanBanuu  [1[P:
 [bepmenTaruRHas aKTHBHOCTE  cnabo
~ [BbIpacena B NEPHMH3HH H
}‘ PETEHEPHPYIOIIMX BOJIOKHAX
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Pﬁc.10.6. [lpu okpammBanun ATdazoii:
Haﬁmo,aae'rca BBID&XKEHHAss  arpodus
BOJIOKOH THOAa 2, BoJokHa Tuma 2C
|paccestHbl

HHTEPHPETSHHH naTﬂﬂOFH‘lECKHX HaX0A0K JAHHOIO coIy4ast
Muonariaueckie H3MEHEHHS C;

1: H3MEHEHHMEM Pa3Mepa BOJIOKOH OT YMEPEHHOTO /10 BBIPAMKEHHOTO.

2. HEKOTOPBIM KOMHYECTBOM HEKPOTHUECKHX H PEreHepUpYIOLIHX
BOJIOKOH

3 HEKOTOPBHIM KOTHYECTBOM BOJOKOH ¢ HHTEPHAIN30BAHHBIMH
AApaAMH

4. BLIPQKEHHBIM SHAOMH3HATEHBIM (QHOpO3OM

5 BBID2KEHHOH arpodueit BONOKOH 2 Tvna

6. paccesHHBIMH BoNOKHaMH 2C Tuna

3akmodenne: [IpHBeIeHHbIE BBIIIE AaHHBIE CBHIETE/ILCTBYIOT O XPOHHYECKOM
NpoLecce HEKPO3a H pEreHepayt B MbIIILAX.

HMMyHOrHCTOXHMUS

Puc.10.7. HLA-ABC;:
MOJIOKHUTETBHBIH

[Puc.10.8. p62 auddysnoe
" [FpaHyJIMPOBAHHOE OCaN<IeHHE
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r B N Puc109. MAC: paccesmmie
@, BOJOKHA C  OTIONKEHHeM 1
" capkosiemme

HUI'X  nokaseiBaeT paccesHHEIE BONOKHA C omiokeHnneM MAC ng
CApKONIEMME, TIPH OKPAIMBAHHUM P62 — auddysHoe rpanHyspHOE OTJIOKEHHE,
HTO YKA3BIBACT HA HMMYHOOMOCPEI0BAHHYIO HEKPOTH3UPYIOIIYI0 MHONIATHID,

OcHOBHBIE BEIBOABI M0 JAHHOMY cay4yaio
1 HeobbacHumoe noesnmenye yposusa KOK na 2400-3400 ME/n1 B
BO3pacte 27 jieT
BepemenHocTs 1 ponsr kak Tpurrep B 34 roga
OcHoBHas sxanoba: MPOrPECCHPYIOINAA MBIILIEYHAS CIA60CTE
Ioeenuenne KOK o 7930 ME/n
OMTI: Pannee PEKPYTHPOBaHHE, QUOPHILTALMS H I0N0KHUTETLHblE
OCTpBIE BOJIHEL, MOJIM(a3HbIE €ANHULILI C HHU3KOM aMILTHTY 0 BOJIHBL
CRD B HEKOTOPBIX MEIIIITAX.
6. Pesynkrare! GHONCHM MBILI CBHICTENBCTBYIOT O XPOHHYECKHX
[IpONECCax HEKPO3a M pereHepauu
T [Tpu MI"X umerotes paccesnnbie BonokHa ¢ omioxkenHem MAC Ha
capkonemme, npu p62 — nutdysHoe sepHHCTOE OTIOKEH e,
Bee Brimeckasannoe nossoasier YKA3bIBAET HA HMMYHOONOCDEI0BAHHYIO
HEKPOTH3UPYIOIIYI0 MHONIATHIO

LB W

Tabamma 10.2, Pexomennyemelii arropurm aparnocruin
TaunesT ¢ BrICOKHM yposieM KOK HCODBACHHMOIT NporpeceHpyiomeit Memey ol cabocThio
Obmuii noaxon e

K ANAarHOCTHRE B Teer ya AYTOMMMYHHLIE aHTHTENA
Boasummax KT/MPT gcero rg.ﬂa

Otpiarensusii [onoxuTensbri
\ 7__ >

Mumieasas anctpodins
He nomnaerce nevenmio

Crennanmsiposanustit
TOIXDN K ABATUOCTHRE R

Orex, nepuacuuxyasprs
CHIrHan

Coeundmueckoe
TIOPAKEHHE MEITILL

Bocnanurenthas Muonatus
Toazaetca nesenmio

TPETIMILX MeHIHERIX Buoncun menmi/HIEX - enernwecknii anamn
FUPERICHNRX/ARANEMITIECKIX el
Yipesaenusx

Tounoe onpeaeneine rina MUOAHCTPOBHI 1N BOCTAANTCABIHON MitOHaTII

&

Huausiayansuag Tepanna (cncundnyucckas uciepas Tepanus)
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JIuTepatypHas cnpaBKa no HMMYHO-0T0CPe0BAHHBIM
HEeKPOTH3HPYH3MHM Muonatusam (IMNM): [21]

MIMMYHO-0MOCPENIOBAHHAY  HEKPOTH3UPYIOMAs!  MMOTIATHSN (MOHM)
ABJIAETCS HOBBIM 3a00/IEBAHHEM B TPYIIE BOCTIAIMTENBHBIX MUOTIATHIA

OTO rpynna MHOTATHH, CBS3aHHBIX C ayTOAHTHTENAMH K 4YacThLam
pacrosHaBaHHi CUrHaloB (aHTH-SRP), W B HEKOTOpHIX choyuasx co
3M0Ka4eCTBEHHBIMH HOBOOOPA30BAHHAMM, JEUEHHEM CTATHHAMM MIIM AKTHBHOI
BHPYCHOH HH(pEeKLHEi.

MOHM BerpeyaeTes y neTeit, NOAPOCTKOB H B3POCIBIX

KiMHuyeckas kapTHHa: ¢adocTh MPOKCHMATBHBIX MbILILL, 0OBIMHO ocTpoe
MM [0A0CTPOE Ha4ajgo, MEAJIEHHO MpOrpecCHpyIoLIee TeueHHe, o6ianaeT
MPU3HAKAMH, TIDUCYIMMH KOHEYHOCTHO-TOACHOH MbIIIEYHOH aucTpodu,
ypoeeHs KOK > 3000 ME/n

Broncusa merun ¢ nomomeio MI'X MOMkeT NoModb B [IOCTAHOBKE HArHO3a

OtTBeT Ha cTepouabl — cnabblif, HO MOTYT OBITH 3((hEKTHBHEIMU Ipyrue
HMMYHOCYIIPECCHBHbIE [IPENapaThl.

Kaunuuecknii caygaii 11. MuroxonapuaibHoe 3a0oaeBanue

Onucanne cayyasi: 12 ner 4 mecsaua, Jerouka

OcnoBHas xa/100a: 0103, O TATEMOTIEr kS

AHaMHe3: He OTSTOIEHHBIH

Cemelinblii aHAMHe3: HEPBHO-MBIIIEYHEIX 3aG0/eBaHuit HeT

MenuuuHekuii ocmMorp: poct — 114 cm, Bec — 189 kn IQ Ha
NOrpaHHYHOM ypoBHe. HelipoceHcopHas Tyroyxoctb. OTMEYaeTcs THPCYTH3M B
HIKHEeH vacTh cnuHel. [1T03 W MOYTH nojHas odransMonierds. MbliedHoi
cnabocTH B KOHEYHOCTAX HeT. HecrocoOHocTs npoiiTw Tecr "rtannemuas
nmoxonka'.

Jaunneie n1a6opaTopHeix ueeaenopannii: KOK: 66 ME/n (Hopma: 45-163)
Jlakrar (kpoBs) 27,7; (CM2K) 44,8 (3,0-17,0)

3pUTENbHbIH HEPB: MUTMEHTHBIH PETHHHT

IIpoBepKka cTBOIOMO3TOBEIX CITYXOBBIX BRI3BAHHbIX MOTEHIIMATIOR: BOJIHA 2
OTCYTCTBYET

OKI': nonnas 6nokana nmpaBoit HOXKKM Ty4Ka [Hca
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Hcropns 3a6os1eBanus

9T, 12 5.
NTO3 U FOCITHTAIH3HD
4 odransmMonier OBaHa 1o
L U3, CEHCO- NOBOJTY NITO34,
Cunapom HEBPONOrHYec HAPYKHOIi
DaHKOHH, KHE odransmoner
HH3KHIA HAPYICHHS HH M HH3KOIQ
poer cnyxa pocrta.
® ® a @ ®
6.1 10 n.
rosiHas
MUTMEHTH Onokana
BIH npaBoii
PETHHMT, HOXKH
AHEMHS myuka
[vca na
DKI

YTo MBI nvMeem nocae ananuza KIMHHYECKHX TaHHBIX?

ITTo03, O TaIBMOIIErHS, HEBBICOKHI poct (poct 114 cm u Bec 18,9 kr <3 §),
IQ Ha norpanuyHOM YpoBHe. CeHCOHeRpanbHas TYTOYXOCTE (CIyXOBas peakius
CTBOJIA MO3ra: OTCYTCTBYET 2 BOJIHa, THPDCYTH3M B HH)KHEH YacTH CIIMHEDL,
MEIUIEYHOH CalocTH B KOHEYHOCTX HeT. HecrniocobHocts mnpoiitu Tecr
"TaHnemHas NOX0AKa", MHIMEHTHbIH PETHHHUT, NaKTaTHBIH anumos (Yporens
JlaKTata B KpoBu 27.71; B CMIK 44.8 1(3,0-17.0), apurmus (nonuas OJnokana
NpaBo¥ HOXKHM NMyuka ['Hca).

OObruHbIi pebeHok B paHHeM neTcTae, Havano zaGoneranus s BO3pacre 4
Jiet. [TocrenenHoe MPOrPECCHPOBAHUE CHMIITOMOB, 001Ice NopaxKeHue

I[Tonospenne Ha HapylIeHHe paboTel MHUTOXOHApPHIT

Kak 3To noxazars?



PesynbTathl, NpoBeaeHHOH GHONCHH MBILIL (puc.11)

*  |[Puc.dl.1. TIpu okpawmsanuu H&E: pasmep
. [BOJIOKOH HE3HAYMTENBHO Bapeupyercsa oT 20 10
~[70 Mukpon B ImMamerpe. DHIOMH3HAIBHOIO,
(pubposa ne Habmronaercs. HekoTopsle BONOKHA

MMEIOT 3EPHUCTYIO CTPYKTYPY .

nc.11.2. ITpu OKpalIMBaHHH mGT:
& Hab/Ir0aeTes HECKOIBKO Pa30pBaHHBIX KPACHBIX
MEBILIEYHBIX BOJIOKOH (RRF)(kpacHas crpenka).
[Bakyouieii B onpaBe HiIH HEMATMHOBBIX TETell He
Habmonaerca. Ilyuku nepudeputeckux HEPBOB
XOPOIIO MHETHHH3UPOBAHEI

Puc.11.3. Ipu OKpalIMBaHHH CAT:
' [Habmionaiotes RRF, KPOBEHOCHBIE COCYIBI ©
HMHTEHCHBHOH peakuueid Ha CHAI (SSV) He
HabmomaroTea

sz

Puc.11.4. [pu OKpallHBAHHH ja(e)n
nabmonatores ouaroBele COX-oTpHUATENbHbIE
RRF

HHTEPH])ETauﬂﬂ NaToJJOrHYeCKHX HAXO0A0K 3TOro ciy4yas

MuonaTiyeckie H3MEHEHHS C:

i HEe3HAUUTE/IbHbIM M3MEHEHHEM PA3MEpPa BOJIOKOH

2 HEKOTOPbIM KoJlMdecTBOM ouaroBbix COX-oTpHUaTeIbHBI pa30pPBaHHBIX
KPAaCHBIX MbILIEYHBIX BOTOKOH

3. HEKOTOpoe Kosm4ecTBo 2C THNA BOJIOKOH.

[IprBeqieHHBIC BbIE AaHHBIE YKa3bIBAIOT HA MMTOXOHAPHAIBHYI) MATOJIOTHIO.
[lpu xponuueckoii mporpeccupyrolleii HapyxHO# odransmomnernn (XITHO)
PEKOMEHIyeTCs NPOBEEHHE FEHETHYECKOTO aHaH3al
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0630p nHdopmanun us JIMTepaTypel [33]

XIIHO — 510  Memienno HPOTPECCHPYIOIIEE  MHUTOXOHIPUATEHOE
3a001eBaHKe.

OHO MOsKeT NposBHTECA B JTH0GOM BO3pAcTe H MPOrpECCHPOBATE B TeUeHHe
5-15 ner.

[lepBriii cumnToM — 03 yacTo OCTacTCs HE3aMEYEHHBIM MAHEHTOM 110
TEX TIOp, MoKa BEKH HE OMYCKAIOTCH HACTONBKO, YTO BO3ZHHKAET JnedeKT noms
3PEHUS.

Bo MHOTHX caywasx maumenTs: SalPOKUIBIBAIOT OMOBY HA3al, 4TOGK
HOPHCTIOCOOUTECH K MEIJIEHHO NPOIPECCHPYIOIIEMY OIYIIEHHIO BEK,

Io mepe Toro, kak nTo3 Kocturaer croei (pHHATEHOM cTamuy, manuenTs
HaYWHAOT HCIIONB30BATE TOOHYIO MBI, YTOGH IOMOYL TIPUITOAHATE BEKH.

Yporenr K®K moxer BAPBHPOBATHECA OT HOPMAILHOTO 10 CNErka Hiy
YMEPEHHO MOBBIUIEHHOTO.

Tadanua 11.1. Tunuunbre MHTOXOHAPHATLHbBIE CHHAPOMBI [34

Iocaennne
OrHocur| = [Conyrcrayio Ipenzoaruren
Tunu4HBIH o Hacrenosanu AAHHBIE i
Cunapom enbHag it BHBIH MeToa
npu3HaK(-u) e TeHETHHECKHX
qacrora npusHaK(-m) 2 JreueHHns
HCC/IeN0BaHmit
Myrawun POLG ¢
JHerckan AyTocommo- |1 LA CumrromaThyec
Curapom Onens = =z BTOPHIHBIM =
MUoLepedporenar peLecCHBHBIH Koe (m3beraTs
Aunbniepea peaxo HCTONIEHHEM
OATHA THI BANLIIPOATA )
mTJIHK
AyTOCOMHO-
IMOMHHAHTHAS OnTuueckan AyTocoMuo-
2 ICumnTomaTuuec
aTpodns Peaxo HEBPOTIATHA IOMHHAHTHBIH| MyTtarmm OPA | b
BPHTENLHOTO (cnenora) THIO
Hepea (ADOA)
ATakcus uim
AyTOoCoMHO- .
Uledummr Ovens | muonaras wnu = b Pasnuansie
PELECCHBHBIH Koansum Q10
kosH3umMa Q10 PEAKO | MYNBTHCHCTEMHO o ANCPHBIE MEHbI
¢ 3abonesanue
ATakchs,
Omnounas
WHIPOM [nasnas HapymeHHs
2 ; .. | Cnopanuueck [kpynromacurrabn ICumnromaruuec
K'_upucafCeupa Yacto |mMuonarus (oros, | cepaeunoit e
= HH THIO as Jenerys [KOE
(KSS) ofranemonapes) TPOBOIUMOGC
: mTHK
TH
Marepunckuii
Hacnencrsennas THI (HM3Kan
Onruveckas
BpHTensHas Quenn neHerpanTHoc|  Pasnwmannie =
HEBpoOnaTHs HMnebenon
HEBPONATHA 4acTo Tb, Bhille Y | myTauuu mT/[HK
(cmenora)
VleGepa (LHON) KYpPSAIIHX
MY K HH )
AyrocomHo-
i Paznuunnie
PeNeCCHBHETH o
- MYTaIHH AJepPHOT]
Tamenan nerckas THE, X- 2 ICumaromaThuec
Cunnpom Jlen Yacro . unu mtJ[HK
sHuedanonarus CUEMIEHHBIH Koe
e (Hanpumep,
.| m.8993T > G)
MATEPHHCKHIE ?
MuToxonapuansy
i il ~ | Hopaxkenne o
as Hucynsronogobn Marepunckuii = (Camrromariaec
Yacto cepua, m.3243A>G
buuethanonarua ¢ BIE BMH30/1b1 o THI Koe
B!DJTD'IHOKMCHBIM
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lALHIO30M H ciyxa,
HHCYIBTOTIONO0H nwaber
bIMH SMH30aMH
MELAS)
MuoknoHHYecKas
pHUChanonaTha ¢
A30PBAHHBIMH S HAMTITOMaTHYEC
E aczhu\m Yacto Muoxnouus Araxcus, | Mareprmcxuii m.8344 A>G c ( e
P MHONATHA THI = e St
MBILIEYHBEIMA nepeTHpaLeTam )
BOJIOKHAMH
MERREF)
Jleiiko.
MuTOoXOHAPHATBH gy
Hapymenue othrs,
fast
2 MOTOPHKH raasuas | AyrocomHo-
neiporactpounte [ OueHb P = avasp lepecanka
JKENTYTOUHO- MHONATHA, |peleccuBrbiid| Myraumu I YA
CTHHATIEHAS peiiko neyeHu
KHLIESHOro | nepuheprte THIT
pruedanomMuonar it iah
st (MNGIE)
HEBPOTIATHA

Puc.11.5. I'merosiornieckue JanHble NPH MHTOXOHAPHAILHON MHONATHH
[35]

(A, B) PasoppaHHBle KpacHEIE MBILIEYHBIE BOJIOKHA (OKpAlIMBAHHE
TEMAaTOKCHIIHHOM-203WHOM M [OMOpH, COOTBETCTBEHHO, B LEHTPE KAKIOH
nanenu), (C) BosokHa C OTpHUATENbHON peaklMed NpH OKpalldBaHHH
uuToXpom-c-okcuaazoit (LIOI) ("Genble" BosiokHa, okpauieHHeie LIOIN) u (D)
"Pasopsannbie cuame” BosiokHa (okpamenHsie CAI (CyKUHHATAErHAPOreHasii))
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Tabauna 11.2. RRF(pasopBanHbIe KpAacHBIe MbIlIEYHbIE BOJOKHA)

bHUehanonaTas ¢
Pa30pBaHHBIMK

uacTo). m.3243A>G u T .

[Touewnan MyTauua (matepunckan): m.8344A>G

mGT CAr 0or ‘
uineHo CII-
eaKT! I
RRF E e Ouarogsiit gedunnt IO
POBEHOCHBIE COCYJIbI
(SSV)
L1OT-otpuuarenstsie RRF (Bee
- L
ey RRF: LIOI-oTpHuarensHbie)
LIOT-oTpruarenshsie RRF (Bee
RREF: [IOI'-otpunarenshsie)
7 - +
MEERE LOr-oTpuuarensHsie SSV (Bce
SSV: LOT-orpuuaresnbhbie)
RRF
- -
MELAS I SSVs ¢ nepemennoii LIOI
- (90%)
UTes - - *10% (SURFI u t.1.): Tlonusiii
nedumuT LIOT
Juddepennnancno-1uarnocTuyeckue NMPHU3HAKH PA3JIHYHBIX
MHTOXOH,IIPHHJILHLIX 3360ﬂeBaHHﬁ
Bospact [MoBbimIeHHE
Moarun T/ JTHK manupecramun’ P o5 T
Gosenannn | orrartd
A CMIK)
s 9 0,
IGRED (orotiteie- e C?,SHHD‘-]HBR KpynHan aeneuws (de novo) <70%>
[Toueunas myrauus (marepuncxkas): HanpHMep, Lao *KSS:
it et Bt m.3243A>G (RRF c nepemennoii COX, o 6e3 S8V) AOT " |Heznagurennueriy
HapyIKHAs ; 2 <20 mer
) IMuoxecTBenHAA Aenenws (H3-3a rena r/IHK) ren
PATATSMOMICTIR) | HK (ANTY, POLG, TP n70)
MERRF
MHOKIIOHHYECKAS

24 rona [oT 6 mo o=

Ha]

IPDHAI <10%>u T.1.).

KPacHbIMH o YMEPEHHOTO

MEHIEYHBIMH

BOJIOKHAMH )

IMELAS

MHTOXOHAPHANBHAS

MHOMATHA,

pHUedanonaTHs, [Toueunas Myrauns (MatepuHckan): m.3243A>G 10 net [or 2 a0 2 X

IMOJIOYHOKHCITBIH 80%>. m.3271A>G, m.13513G>A, et 0] e S LCIEHOR)

/10 YMEpPEHHOro

[ALHOO03 H

HMHCYJIbTONOA00HbIE

SMH30IBL)
Toueunas myrauus (Marepurckan): <20%> 5 =
m.8993T>G ww C (Ho), m9176T>G umm C (Ho) ~ [OT S L

Crnnpow Jles 15%>, m.13513G>A (He), m.3243A>G (He), ;’;‘;‘;2:2:.‘"“’ owts:
m.8344A>G (He) ren r/IHK (SURFT <10%>, et L/P: PDHC)
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Tabauua 11.3. MUTOX0HIPHA/IBHbIE POABJIEHHs B 3aBICHMOCTH OT
% myruposanHoii JIHK [36,37]

lMoporoBbin adhthekT

{ Yposens

100% berrmn e ! @ myripoBanun 8 RRF
B

20

2

=

5 g EPEO

£ = - MELAS

: s MERRF ~RRF c
g — UOr-orpuuartensisie RRF nepemenHoi LIOT

o >25 >50 >75 <100
% mMyTupoBagewnx MT4HK

PacrpocTpaHeHHOCTE MHTOXOHAPHAIBHBIX 3adonepaHuit (M3) cocraBnser
no mensluei mepe 1:8500 ot 061Lero 4nucnia KUBOPOKIECHHH.

Knuaugeckne npusHakn M3 He #ABISIOTCH CHeUH(HYHBIMH H
BapBUPYIOTCA y pasHbIX MAlHEHTOB, BKIIOYas HEBPOJIOTHYECKHE M He-
HEBPOJIOTHYECKHE [IPOABICHHS.

MELAS, pacnpocrpaHeHHas M3, 4BIfgeTcA  MPOTPECCHPYIOLIMM
CHHIDOMOM, MPH KOTOPOM [MALHEHTh! MOTYT H3JIEUHThCA 0T 0HOT0 (heHOTHIA, A
11037Ke MOTYT Pa3sBUThLCH ApyrHe.

VYV naumenToB ¢ Mmyrtaumsamu MTJAHK 3abonepaHHe MOXET NPOTEKATh
HeccumMnToMHO MK OyAeT HabIHAATECs MOIMOPTaHHOE MOPaXKEHHE.

MuTOXOHAPHAIBHAST MHONATHS, JHUePANONATHS, JAKTOANHI03 H
HHCYIbTONOA00HBIE  3TH30ALI (MELAS),  aBngioTCH OCHOBHBEIMH
KIMHHYECKMMHM  [POABIEHWSAMH, OOBCOHHAIOIIMMH  MHTOXOHAPHAILHEIE
3a001eBaHNs, BO3HUKAIOIIME B Pe3yJIbTaTe MUTOXOHIPHAJILHOIH THCHYHKIHH.

Pacnpoctpanennocts cuHapoma MELAS, mo oueHkam, COCTaBIseT
0,18:100 000 B Smonuu, 1,41:100 000 Ha ceepo-BocToke AHmmH, 2:100 000 B
LIeennn, 18,4:100 000 B @unnsngud 1 236:100 000 B ABcTpaiuH.

Bospact manu(ecraunn cuaapoma MELAS:

- 65-76% mo 20 ser,
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- 5-8% no 2 ner,

- 1-6% nocine 40 ner,

Knunnueckwe nposienenns cunnpoma MELAS 4alle BCTPeYanTes y
JeTei, YeM y B3pociibix [35]

HHCYNBETONONOOHBIE SMH30/EL, HAHGONEe BAKHBIN CHMIITOM MELAS,
XapaKTEPH3YIOTCA PE3KUM BO3HHKHOBEHHEM KOPTHKAJIBHOTO HEBPOJIOTHUYECKOTO
AeWIMTA C THITHYHBIMH OTKIOHCHHAMH Ha MPT, He coOTBETCTBYIOMIIMY
HOPMaJbHOMY PacHpeNeNieHHI0 MarHCTPANBHbIX apTepHil.

Bo3MosxHBI# MaToOreHes HHCYILTOMONOGHBIX SMHM30MI0B ONHKCaH HibKe [38].

Puc.11.6. CriexTp KIMHHYECKHX TPOsIBIIeHHi npu
MHTOXOHIPHAJIBLHBIX 3a00/1eBAHHAX

*ATiKCHS
~Kasmnndimkarms: Gasambamx
S71ED TONORHOIG MO3Ta
*Kornurrusiue pacerpoiicraa
“Hamenenne coznanmg
*Kopkopas cienota
Jlenenims

*3aACpKEA B PIIBHTHH
*Diencns

=Hapymene noxosxn
*['emuuapes
*I'HnoTosasoTponmLt
THTIONOHAAHIM

*Hapynienue o6ysaesoct
*YXYAmCHHe NaMATH
=MuoKI0HHA

= Hemxornucckme
paceIpoiicTea
*Perpumnpyioline ronosune
Gom

*Himknii poct
=HucyaLTonooGuLe S0

L

cAuesus
*Moaotnorica
as anuerst

pEapanomiouarise

po. "

*Xoaecras
“Iluppos
rCTeaTOrCmATIT

Tlepndepuueckne
fHeBponaT

*ATpodus IPUTEILIOrD Hepua
s[nrymenTnas pernnonarn

& “ITpar y1ommas
ohTaIbMOLIEr I
\ S¥xyumenne ciayxa
*Cunotipeos
*Cnnonapatipeos

*Caxapuiii uafer

P) 1351 ceiy
*Hiteymmtone s
s[ankpeaTur

slpokcusiaasias Tyfyiaonatus Ouu.'nu;;}

Ipotemypus
*OIr'H

Tleproguseckas prota
[apest

*3anop

*Hapytuesie MoTopuKn ety s
sllcenoofeTpyiing Kumemmka

P: K| L1e
BOJIOKHa

*Heuepenocumocts diisnaecknx HAIPYIOR
*Mbimeunas ciabocts

*Muomaris

*Muiuiesqnas atpodns




Ta6snnua 11.4. Ilpeanonaraemplii IATOreHe3a MUTOXOHAPHATLHBIX

3a0o/eBaHuH
IHHTOIATHUSA MOHHBIH roMeocTas IAHTHOITATHS
HeHPOHBI aCTPOLMTEL [~ MeHseTCH? “KanuLpos?
memOpatsl [Nospesxnenne D6
HecTabHbHb? =
i
L}
1
¥
[TepukanuinapHas
[losbimenHas Bo36yIMMOCTE. TIa3MEeHHAA IKCTPABAIALAA
HEHPOHOB yBEHYHBAET
,/ [MOTpeBHOCTL B 3HEprUn X i
e u 1
v
ONHIEnTHIECKHI NPHITAA0K ‘ TPHIEMHHOBACKYJIAPHAs
TIOBBILIAET NPOHMLIAEMOCTD ‘ aKTHBALHA
KAMWLIAPOB :
| I
- i ¥

h | ]

\/DHepreTHuecknil qucbananc onosHas Honk
MEJKTY N0TPEOHOCTRIO H HATHYHEM

T
1
: |
1 i
: ATD ;
Y !

N

vy

r
'BasoreHHbIH 0TEK OPH HATHYHA
MHTOXOHIPHANBHOH KaNHLIAPHOH aHrHONATHN

YBEJIHYCHHE aua3p06H0r0

| TRHKONH3A
Lo T e . :
\
\,, {Meanenro nporpeccupyiomee v
4 bacnpocrpaneHue BripaGorka naxrara
HHCYJIbTOTIOA00HBIX
MopaXkeHHH 1
i
S e i SR

IOuarosas runepemmus
(ouaroBoe BocnaneHue) i

[ToTeps HeHPOHOB C TAMHHAPHbIM
TICEB/10AaM HHAD HBIM )
[pacnpeneneHHeM J
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Puc.11.7. {annele Busyaanzamu npu MELAS

Ocobennoctu Bu3yammzammun npu MPT rojoBHOTO MO3ra, HOKa3bIBaroLIHe
OLHOCTOPOHHHME (A) HITH IBYCTOPOHHUE (B) mopakenus y marmentor ¢ MELAS
U3 PabOTbl, OMYOIHKOBAHHOI B iy pHATE Arquivos de Neuro-Psiquiatria 2009;
67:668-676

Jleqenne MELAS [36]

MyJibTHAMCIMIUIMHADHBIH TOOXO0N,  BRIIOYANOINMH  TIpHBIEYeHue
COLHAILHEBIX PAOOTHHKOB M H3HOTEPANEETOR.

Jleuenue 31010 3a0071€RAHNS B 0CHOBHOM CHMIITOMATHYECKOE.

[Momnepxuparoinee  medenue  prrouacT YTOTpeOIEHHe [0CTATOYHOrO
KOJIMHECTBA JKMIKOCTH, TPABHJIBHOE MHTaHME, MENUKAMEHTOIHOE JieyeHHe, a
TAKKE aHTUIICUXOTHYECKYHO HITH CENaTHBHYIO 1 PeadMIINTALHOHHYO Tepamuio
1. ONUIENTUYECKHE NPUMIATKH CIEAYET AKTHBHO JI€YUThL, MOCKOJIEKY BO

BPEMA SMUNENTHYECKOH aKTHBHOCTH HEHMPOHBI MCMOMB3VIOT MTHKOICH B
Ka4yecTBe UCTouHHKa ATO.

2% Heobxoaumo noMHHTE 0 MHTOXOHAPHATBHOH TOKCHYHOCTH, KOTOpas
MOJKET  BBI3BIBATBCS  BaILIIPOEROH  KHCIIOTOI, KapbamazenuHom,
(erutounomM u (enobapburasom. Mammentam ¢ M3 TIDOTHBOTIOKA3aH
MeT(GOpMHH, ocobeHHo npu MELAS u caxapHoM pauabere, H3-3a
NPEIPACTIONIORCHHOCTH K TaKTOALMI03Y.

3 A3pOOHBIE TPEHHPOBKH

4. Hempepeisnas MEHTOXOHIpUATBHAS 3aMeCTHTELHAS Tepan#s

Puc.11.8. [Toaxoap! k nevenuto [36]
Monudmkauns Taypuna kak moaxom k JICYEHHI0 MyTaumii 3243A>(G,
3271T>G, 3244G>A, 3258T>C unm 3291T>C

Cungpom Jles [36]

Cuunraetcs, urto cunagpom Jles nopaxkaeT npuMepHo 1 w3 40 000
HOBOPOKIEHHBIX.

On xapakrepusyerca HEKDOTH3HUPYIOIIUMH [OPAKEHHAMU 0a3a/IbHbIX
TaHIIIMEB, MO3MEUKa, TIPOMEIKY TOUYHOTO MO3ra M/WITH CTEONA TOJIOBHOTO MO3ra,
IPHBONAMIMMH K MPOTPECCHPYIOILEMY CHHKEHHIO HEBPOJIOTHYECKOI yHKIHH,
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KnuHi4ecKde  NpU3HAKM  BKIIFOWAIOT  3alepKKy WM perpecc
MCHXOMOTOPHBIX  PEaKUHH, TIUIIOTOHMIO, TPEMOp, c€nafiocTh, CTATHYECKYIO
aTaKCHIO M JTaKTOAUH03. JIHCTOHHS TakKe UacTo CONPOBOXKAAET CHHApoM Jles.

OOBIYHO, KIIMHHYECKas MAaHU(ECTALIUS IPOUCXOUT B NEpBhie 2 rofia, u
NauMeHTbl YMUPAKOT MPUMEPHO B BO3pacTe 3 jeT. Y 00JIbLIMHCTRA NAlIHEHTOB
TIEPBOM MOSABIIAETCS 3aIEPIKKA pa3BUTHA. J[BUraTenbHas cnabocTh W aTakcus
MOTYT Hallle BCTPEYAroTed Y AeTel ¢ MaHH(ecTauuel 3aboneBanus nocie 2 ger
M MEHEE TAKENBbIM KIHMHHYECKAM TEUEHHEM.

MERRF: MutoxoHapuaaLHasi SHUE(AN0NATHS ¢ PA30PBAHHBIMH
KPACHBLIMH MBIIIEYHBIMH BOJIOKHAMH [36]

Jlns nanHOTO CHMHAPOMA XAPaKTEPHEL CYNOPOrH, MUOKIOHYC H aTaKCHs

MUTOXOHIPHANLHEIH CHHAPOM, NpPH KOTOPOM MHOKIIOHYC SRISETCH
XapakTepHbIM KIHHHYE€CKHM MPH3HAKOM, M KOTOPBIM HE MOANAfaeT MOA YeTKO
OIPE/IC/ICHHBIE KPHUTEPHH APYTMX MHTOXOHAPHUANBHBIX SHUE(ATONaTHYECKHX
CHHIIPOMOB, BKJItouas cunapomsl MELAS, Jles u Ansnepca.

ATaxkcusa 3T0 cneld(pHIECKHi NPU3HAK, COMYTCTBYIOIIHI 3a00/IeBaHUIO
OTAMYAIOIIUHCA OT SMHIEHTHYECKHUX MPHUMAAKOB.

Tabunua 11.5. Hexoropble npaKTHYeCKHE TepaneBTHYECKHE
pexomMeHganuH [35]

Cnocod
BBEICHHS

Bospacr Josuposka

i 150 Mr/cyTkH

Buramun Bl 300 mr/cyTkn Tepopanbho
B3POCIBIE :
900 mr/cyTkn
Buramun B2 50-400 mr/cyTiH Ilepopanbio
Buramun B3
aan 10 Mr/kr/cyTkH IMepopansHo
Butamuu B7
(Enosma) 2-10 mr/xr/cyTkH IMepopansHo
Buramun B9 3
- TT
(ronar) 1,5-5 MI/KT/CYTKH epopaibHO
Burtamun B12 1000 mr/cyTkn [lepopanbHo
Burtamud E 2-10 mr/cyTkH [lepopansHo

2-8 Mr/Kr/cyTKH

Kosuzum Q10 JETH B3pPOCIbIE 50,600 feynen [NepopansHo
Hauerunuucrent 10 mr/kr/cyTRH IMepopansHo
Bawramun C 25 Mr/KI/CYTKH [TepopanbHo
JleBokamuTHH 100 Mr/kr/cyTkH Ilepopanbho
Kpearun B3pOCTBIE IETH 0-; rt’fgfz;:xu IMepopansHo
0.5 r/kr
L-aprunun LeTH B3pOcible B/B

10 ™2 oBepXHOCTH TeJa




3akmoueHue II0 JAHHOMY ]CJ]HHH‘IECKOM)’ clydar

HennBasueHbIi nomxon k CCKBCHMPOBAHHIO OMreHomoR (aJJHK u MTJIHK)
(MCTIONIB3YIONITHIT Kak CeKBEHMPOBAHME BCero 9K30Ma, TaK H ONTHMH3HPORAHHLI]
anamus MTIHK nns Brmodenus Kpymuerx Oenenuit) Mor Ol ¢TaTh TIepPBhIM
HIArOM B HCCIe0BAHHH MHTOXOHAPHAIBHBIX HAPYIIeHHIA,

Juisi onipenenenus Tuna MHTOXOHAPHAJIEHOTO 3260J1eBAHHA HE0GX0 1Mo
NpoBecTH OHoncHIo Meimy (peakuust RRF npH oxpamusanuu OT'(COX)).

2/3 MyTaumit NpeACTaBIAIOT COGOI OXHHOYHLIE KPYNHEIE Jelelyun, U 310
MyTaumu de novo 1 OHH He HacaenywTes, Ho 1/3 MyTallHii — ToYedHbIe
myTamnn (m.3243A>G u mpyrue) u HACTENYIOTCH 110 MATePHHCKOH JTHHMH,
Heodxommimo nporectn CEMEHHYIO [EHETHYECKYIO KOHCYIBETALMIO!

Hna reHHbix MyTaimii AOCTynHa crneuuduyeckas Tepamms — Teparig
MOIH(UKAIHeil TaypuHa

Kiauanveeknii  caywaii 12, Muonatus: anpdepeHuHaATEHAS
AHATHOCTHKA MHonucTpodun MromenHa wu NOFCTHO-KOHEYHOCTHOIH
MBIILIEYHOH qucTpodun

Onucanue ciyuas: 6 ner § MECHALER, MaJIBYHK

OcHoBHas kan06a: MEILICUHAs CNABOCTs ¢ BEICOKUM ypoBHeM KOK

AHAMHe3: HE OTATONIEHHEIH

Cemeiinblii  anamues: HEPBHO-MBLIIIEUHBIX  3abosieBanuii  Her,
KDOBOCMEILIEHHS HET

Mennuuncknit ocmoTp: otveuanach jerxas Cl1aboCTh MPOKCHMANEHBIX
MBILILL M MOJOKUTENbHBIH cuMiToM [oeepca. Mbmmeunoii arpohuu  He
HaOmonanoch. MKpOHOXKHEIE MBILILIEI THIEPTPODUPORAHEL. MBI ULA He
3aTpoHyTHL. Habnonaercs nerkas KOHTPaKTypa roJIeHOCTOITHOTO CyCTAaRa.

Manubie 1a6opaTopHBIX HeeTexoBanmii: KOK 24 880 ME/n (Hopma: 62-
287)

MPT mbImu: sxapogas HHOUIBTPAIHA B GONBIION ATOMNYHOMN 1 cpenHei
ATOAHYHOM MBIMITIAX




Heropust 3a6oseBanus

6.8 m.
TOCMHTANTA3HPOBAH C

4r
MBIIIEYHOI cnabocTeio,
MeJJIEHHO Oeraer u ¢ K®K 24 880 ME/x.,
TPYAOM MOAHHMAETCS TI0 npoBeaeHa OHoncHA
JIECTHULIE MBILILL
6.4 M.
MBIIIeYHast c1adocTs,
runepTpodus
HKPOHOKHBIX MBI,
KOK 15,515,

nono3penue Ha ML,
HO aHanu3 MLPA 6sin
OTPHLEATE IbHBIM

OcHoBHBbIe BBIBObI HA JAHHOM 3TAIe OLEHKH, MMEIIHXCH JaHHBIX
JI0 NIpoBeJeHUs] MbILIeYHOiH GHOJITCHI

Manwuuk, 6 neT 8 M;

PanHee pasBuTHE NPOXOAUIIO HOPMAIEHO 10 4-TIeTHEro BO3pacTa.

B Bozpacre 4 neT — MeAneHHo Oeraet, ¢ TpyaoM NOIHHMAETCH 110 JIECTHULIE.

B Bospacte 6 ser: nporpeccupoBana MaledHas ciabocts, KOK 15 515
ME/n, runeprpodus uxp, MLPA Ha MJ1J] 65T OTpHIATENBHBIM.

B Bo3pacte 6 jieT 1 8 Mecdler: MbledyHas ciabocrs, KOK 24 880 ME/n,
cumnToM [OBepca, rumepTpodusa MKp, Jerkas KOHTPAKTYpa IOJICHOCTOMHOTO
cycraga.

Ha MPT: >xuposai HHOWIbTpalMs OOJBLIOH SIOAMYHOH H CpenHeit
ATOAUYHOH MbIIILBI

Bce eme HemocTaTouHO OCHOBAaHMHM 4YT00b! MeKIounTL MJIJI, MOCKONBEKY B
rene DMD Bce ente MoskeT ObITh TOHEUHAS MyTalMs, MO3ToMy ObL1a MpoBeeHa
OUOTMCHS MBITIIIT

Kaxoii emre nuarno3 BozmoxkeH npu KOK — 24 880 ME/a, uto sasnsercs
OuYeHB BEICOKHM I0Ka3aTeleM H YKa3bIBaeT Ha MBILIEUHYIO THCTPO(HIO:

Il M (MalB9uKH )

s CapkorukaHonaTHs (MaJbyYHKH HITH A€BOYKH )
47 KanbnanHonarus (MalpduKH U 1€BOYKH )

4. Bonesus [Nomne (MalB4MKHA U JEBOYKH)

5 BocnanutenbHble MHONIATHH (1€pMAaTOMHO3HT,

HMMYHO-0IOCpeI0BaHHaA HeKpoTH3upyiomas muonarus (MOHM)
(ManBIMKH WU IEBOYKH )
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Puc.12.5. Pesyasrate:, i OBEJeHHOii OHONCHN MBI (puc.12
& u : - 4 Puc.12.1. TIpu okpawueanun H&E-

| YMEPEHHOE H3MEHEHHE pasMepa

- [BOJIOKOH 0T 10 10 50 MuKpOH B
nuamerpe. Habmonaercs Heckonbxko
HEKDOTHYECKHX W HEKOTOpOE
KOJIMYECTBO PEIeHEPHPYIOLIHX BOJIOKOH,
DHOPO3 YIHIOMHUIUYMA ferkoii CTEITEHH.
). [Kmacteper  perenepupyrommx BOJIOKOH,
“luT0 ABIAETCS TIPH3HAKOM XPOHHYECKOrg
HEKPOTHYECKH-PEreHePHPYIOLIET0
3abosieBanms (CUMIITOM MHOINATHH)

Puc.12.2. Tpu OKpamuBaHuu mGT:
PA30PBAHHBIX  KPACHBIX  MBINIEYHBIX
BONMOKOH (RRF), HeMamMHOBRIX majioye
1 BaKyollei B onpase He HaOnonaercs.

. [Puc.12.3. Tlpu okpammanum NADH
. TR: MEXMUOGUOPHIIApHEIE cew%
1 [Xopowmo OpraHH30BaHEI, 34
HUCKITIOYEHHEM PEreHEPHPYIOLIHY
BOJIOKOH.

Prc.12.4. Tlpn okpamueanun ATdazoil:
TPYNIOMPOBKA  THIIOB  BOJIOKOH  He
Habmonaercs. BonokEa THha 2¢)

[prmevanus: TUnel B GYHKUHH MBIIETHBX BOJIOKOH: BOJIOKHA THma |

OTBEHAKOT 3a MOJIOKEHWE TeNa; BOJOKHA Tuma 2 OTBEYAKOT 3a BBINNOJHEHHE
HeWCTBHUS

|
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HmmyHorucToxuMus

DYS 1 (cTep:xHEBOIH)
MPHCY TCTBYET

DYS 2 (C-kxoHe)
MPUCYTCTBYET

DYS 3 (N-koHew)
pHCYTCTBYET

[Ipumep HOpManBHOM
capKorjiMKaHa

Jt s

akcnpeccun a SG

it s

Vi S S

Y obcneqoBaHHONO MabuuKa
He OTMEYaeTCs IKCHPEcCHH a-
capKorMKaHa

HHTepnipeTanus NATOJOTHIeCKHX HAX0M0K AaHHOH ciiydas:
Muonaruiyeckie H3MEHEHHS C:
1. YMepeHHBIM H3MEHEHHEM pa3Mepa BOJIOKOH
2. HexkoTopbiM HallMUMEM PETEHEPHUPYIOMIHX H HEKPOTHYECKUX BOJIOKOH
3. PaccesHHBIe BoslokHa 2 C THMa

Taxum o0paszom:

[TpHBeeHHbIE BBILIE TAHHBIE CBUACTEILCTBYIOT O MBIIIEUHOH JHCTPO(UH.

ComnacHo pesynsraram  HMI'X,

CBHIETENILCTBYIOMHX 00  OTCYTCTBHS

CapKOINHKaHa, MOKHO MPEAINOI0KHTL CAPKOIIIHKaHOTIATH IO
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Jlurepatypuas cnpaska [40]:

CapKOTIIHKAHOBEI  KOMIUTEKC — COCTOHT H3 a-capkomiMKkaHa (panee
Ha3BIBAEMOTO anxajiuHoM H 50 DAG), b-capkornukana (A3b), d-caprormikana u
€-CapKOIIHKaHa.

Beuto  oGHapykeno, urto anba-capkoriMkan  u -CapKOrTHKAH
TIPHCYTCTBYIOT TOJNBKO B CKENETHOH M cepmedHoii MBIIAX MOCPENCTEOM
MMMYHO6IOTTHHTA (Yamamoto et al., 1994), rorma kak b-, d- u €-CapKOTIIHKAHEI
BETpetuaroTed no seex Meinnax (Ettinger et al., 1997; McNally et al., 1998).

Ham ynanoce HICHTHOHUHPOBATE MHOTHE KOMIIOHEHTH ITUTOCKEJIETA
MBILIETHBIX BOJIOKOH, HA HECMOTSI Ha 3TO, MBI MMeeM ciaboe NpencTaBIeHHe 06
MCTHHHOH (DyHKIMH KaXKI0TO IEMEHTA KOMILIEKCA,

QEHOTHIIBI CapKONTHKAHOMATHIL CKOpee CXOIHBI ¢ AMCTPO(HHONATHAMM
(MIOYMUIB), 3a uckmoueHnem OTCYTCTBHS KOTHUTHBHON MHCYHKLIMH U Goliee
aCTOTO MPOAB/IECHHS CUMITOMA «KPBUIOBHIHBIX TOMATOKY [41].

Haunb6onee pacnpocrpanennnmv NposABIeHWeM sBaercs MIIJI-nono6HEI
(eHoTMN ¢ nosBneHMEM cnabocth B ACTCKOM BO3pacte (ocobeHHo mnpu
LGMD2C/RS3, LGMD2E/R4, LGMD2F/R6), u 3a6oneBanue NpoTeKaeT Gonee
TS2€I0 M OBICTPO, YeM 1pu apyrux LGMD.

Y GOMBIIMHCTEA NAaUMEHTOR THKEN0e U ObICTpOE Teuenue, mpuBOAsLIEE K
TIOTEPE CTIOCOOHOCTH CaMOCTOATENEHO XOIHTE B Bo3pacte 10 30-40 jer.

Cxema 12.1 3aumcrBoBanHOe H300pasxeHue qucTpoduna 1
AHCTPO(HH-2CCOHNPOBAHHOI0 FTHKONPOTEHHOBOI0 KomILIekcea [21]

Basal Lamina -
Laminin o2

-
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Ipeanaraemplii aAropuTM AHATHOCTHKH MHONATHI [42]

1. Heeponoruueckoe o0cienopanue

2. Cnenyer MCKTIOUHMTR IMIIOTHPE03 W [UIA 3TONO NPOBEPHTH
yposers TTI B nnazme, cBOGOIHEIH THPOKCHH 3 1 4

3. CnemyeT H3MEpATE YPOBEHb MOJIOYHOH KHCJIOTBI H
alMAKapHUTHHA B [UIA3M€ KPOBH JIJI HCKITHOUEHHSI MUTOXOHIPHATIEHBIX
M BPOKAEHHBIX HApyUIEHHH MeTaboIM3Ma, TaKHX KaK HapyleHHs
00MeHa JKUPHBIX KHCIOT

4. Merton Cyxoli Kamnu KpoBH st TECTA HA YPOBEHbL (hepMeHTa
GAA, 4To0BI HCKIIIOUHTE Bone3Hs [Tomne

5. Tlpp MPT wMeOouom crneqyer  NpPOBEPHTH  HANHMYHE
crneuuhMIECKMX aHTUTEN I BBIABICHHS BOCTIAIUTENLHBIX MUOTATHI
(nepmaromuosuT H# MOHM)

6. Jl18 OMarHOCTHKH HACHENCTBEHHBIX MHOMNATHH HEOBXOIMMO
NPOBECTH reHeTH4eckuii ananu3 (MLPA, WES) 1 6HOICHIO MbILIL]

Puc.12.6. PesynsTater MPT [43]
Duchenne MD

Sarcoglycans

Latera
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ugdepenunansuo-auarnocrmyeckie mp H3HAKH
M KM T/caproranxanonar :

‘B Bospacre 5 ner nopaxeHa CuilbHee 1 paHpIie Boex NOPAKATHCE

Gonbias aronuunas Meima NPUBOZATIME MEBILILIE! Genpa, SromquuHpe

MBILILIBI ¥ 38/IHSA IPYTIIia MBI Gefipa, a

TOAB3NOIHO-TIOACHHYHAS MBILLIIA, YTo
THIHYHO, He ObLIa 3aTPOHYTA Ha paHHeM
Jrane.

B Bozpacte 6-7 ner — npsivas JpyrumM BasknbIM HaGmoneHneM crano
MBbILIA 6Enpa 1 MHEPOKas MBI COXpaHEeHWe MeTHANEHOH YacTH [UTHHHOK
NPUBOAALIEN MBIIILBI.

Bosnee nozanag cramus — MEBIULE! FO/IEHH OTHOCHTETHHO He
TIOPAKAETCA MKPOHOKHAS MBIIIIA 3aTParuBajichk 10 TeX HOp, MOKa He
[IPOM30LITA OTEPs CIIOCOOHOCTH
TIEPEABHIaThCH.
Kpome Toro, nase npu 3aIYIEHHOM
3a00/1eBAHMH 33 HsS BOoMEIIEDepPLOBAs KOCTS
U CrHOATENk CPe/THEro MaNbla 0CTaloTCy
HE3aTPOHYTEIMHU.

JIntepatyphas cnpaska

Caprornmukanonatnu  sensores Haubonee THKETBIMU dopmamu
ayTOCOMHO-DELECCHBHBIX  KOHEYHOCTHO-MOSCHBIX MBIIICUHEIX  HCTPO( Ui
(LGMD), cocrasnsomux oxojio 10-25% cmy4aes LGMD.,

Kinnndeckuit denorun BapBHPYETCs, HO MaHu(ecTaums 3a60JeBaHus
OOBIYHO TIPUXOAHTCA Ha Bo3pact 10 10 jer.

HU3zeeeTHBI deTbipe moaruma: LGMDR3, LGMDR4, LGMDRS5 u
LGMDR®6, BEI3BIBacMBIE MyTalMsMH B reHax SGCA, SGCB, SGCG u SGCD,
COOTBETCTBEHHO.

Bo Bcex remax capkorimkana YK€ HOeHTU(GHIHPOBAHO MHOKECTEO
PASJMYHBIX MYTallUH, IPHYEM HEKOTOPHIE MyTalHH NpPeodaagaroT B pa3Hbix
MO IAIASX.

B nacrosimee Bpems amarnos craBures Ha OCHOBE MOJIEKYJISIPHOIO
CKPHHHMHIA Ha HAJTHYHE dTHX MYTaIHil.

TepanesTHueckne MOMXOmBI  BKJFOYAIOT CTPATerHi0  3aMEHbl TEHOE,
ONOCPENOBAHHYO BEKTOPOM, MOJTyYEHHbBIM H3 A[€H0-aCCOLMHPOBAHHOIO BHPYCa
(AAV).

B nacrosimee Bpems nposoasiTes uecaenosanus NPOGHEIX BAPHAHTOR
JIEYeHHs HA JTIOOSX
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Knunugecknii cny4uaii 13. Heiiporennoe napymenue

Onmncanue cay4asi: 44 rona, KeHIIHHA

OcHoBHasd xan00a: OTBHCTAS cTONA

AHaMHe3: HeOTATOIIEHHbIH

CemeiiHbIH aHaAMHe3: Y 0TLa, 0a0yLIKH MO OTLOBCKOH TMHHH HapylleHHE
MOXOIKH (moapoOHas uHpOpMAaLM HENOCTYHA)

MenuuMHCKHI 0CcMOTp: HaOmongaeTcs CTENNaKHAS MOXOAKA, a TakKkKe
cumntoM [oBepca. [IpeMMyLIECTBEHHO AMCTallbHAs MbllleuHas cyadocTe H
arpodus, He 3aTpardBarollas MBI JTMIa. UyBCTBHTEIBHOCTE B HOPME, 33
HCKITFOUEHHEM HEe3HauUHTENbHOr0 CHHIKEHMS YyBCTBUTENLHOCTH K BHOpauuH B
OHCTANBHBIX OTAenax HoT Bece CXP oTcyTcTROBaMN.

Jannbie JaGopaTopHbIx HecaenoBanuii: KOK: 395 ME/n

IOMI: noTeHIHanb! neHepBauuid. SNAP (ceHcopHbLil noTeHUHaN AeHCTBHA
nepra) * He BeiBIeH. CMAP (COCTaBHOH MBINIEUHBIH MOTEHIIHAN AeHcTBrsA )**
CHHIKEH

2KI': HopManbHas

* Bo spems ONCKTPOQM3HOIOTHYECKHUX HCCIENOBaHMiT HAOMIONACTCs CHMIKEHHE
AMIUIHTYIbI CEHCOPHOTO MoTeHlMana aeiicTeusa nepea (SNAP) B pesynsrare noBpeKaeHHs
HepBa B TaHIVIMH 3aIHNX KOPEIIKOB WJIH JHCTAIILHEE HEro.

## Yvenbiucaue amrntyasl CMAP yka3biBaeT Ha HOTEpPI0 ABHIATE/ILHBIX AKCOHOB H,
ClieI0BATENBHO, HMEET HenmocpeacTeenHoe otHouenne kK BAC u CMA. 3navenns CMAP js
CPENMHHOIO HEpBA CYINECTBEHHO CHWKeHbl y nauuentos ¢ BAC (Shefner et al, 2011).
HecmoTpa Ha npocToTy M MpHBnekarenbHOCTh 3anicl CMAP, ee 3HaueHMs BapbHpYIOTCS B
32BMCMMOCTH OT MHTEHCUBHOCTH CTHMYJIA, NOJIOKEHHS 3JIEKTPOA, NONOKEHHA KOHEHHOCTH 1
TEMIEPaTyphl.

Heropus 3a0oj1eBaHASA

18 m.
TOICKAIb3bIBA 40 1.
11ack, TPYAHOCTH NPH
HECKOJIBKO pa3 [OBEME TIO
ynana JIECTHHILIE
@ @ @ L ]
30n 44 .
H3MEHHIACh FOCHHUTATHIUP
HOXO/Ka OBaHa Mo
(uneHBl CEMBH MOBOJLY
3aMEeTHIIH, YTO MBILIEYHOH
[OXOJKA cTana cnabocTH,
JIpYToit) MPOTPEecCcHpPOBa
BLLEH B

89

TeueHue 26 et



OCHOBHEIE BBIBOABI HA JAHHOM JTame

[Monospetne Ha HaaTHuHe AYTOCOMHO-AOMUHAHTHOI0 3260/1eBaHHs (oTew,
0ady1ka)

Manudecrauus 3adoaesanns: 18 JIeT, Me/IIeHHOe NpOrpeccHpoBaHue
MEIIIEYHOH crabocTu

Oreucnasi  cronma, cremnaskmas moxonka, cmvnTom  Toeepea,
BBIDAKEHHAS] MBIIIEYHAS caabocTh wu aTpodus, NpeHMyIlecTEeHHO B
AHCTATBHBIX MbIIINAX. MBIIIIbI THIA He 3aTPOHYTHIL. YyBCTBUTENLHOCTE B
HOpPME, 32 HCKIIOYeHHEeM He3HAYUTEILHOIO CHUKeHIS YYBCTBHTEJIBHOCTH K
BHOPAUMH B IHCTANBLHBIX oTxenax Hor. Bee CXP orcyrersyior. Caerka
TOBLIIEHHLIH yposenb KOK (395 ME/xn)

Heiiporennas DMI: notenimans AeHepeanuu. SNAP  (ceHcopHbiii
[IOTEHUnan JCHCTBHA HepBa) * He BhIBIEH. CMAP (cocTaBHOM MBIIEUHEIH
TNOTEHUMWAN NEHCTRHUA) CHHKEH

IKT': HopmaneHas
HOii GHoncun Menuw (puc.13)

Puc.13.1.  Tlpu okpamusamun [&E,
Ha00 1aeTes GumMomankHoe
PACIpe/ie/icHie 1O  pa3Mepy  BOJOKOH,
[IPHYEM pasMep BONOKOH COCTABINET OT
HCCKONBKHX 110 10 MHKPOH B MeHbuiei
CPYIITE K OT 66 M0 77 MHKpPOH B AHaMeTpe B
Gonbweli  rpynme.  HekporTuueckmx u
PETCHEPHPYIONIMX BOJOKOH HeT. Mekue
[VLIIOBEIE BOJIOKHa HaCTHYHO
CTPYTNITHPOBAHBI, IEMOHCTPHPYS aTpodhio
B MEHBINCH TIpynne. DHIOMHIMANLHOIO
(hudpoza He Ha0joaaeTes,
JTumdatnueckoit MHOUIBTPALHE  He
Ha0JIromaeTest. [pucyrereyer Heckonbko
BOJIOKOH C HHTEPHAIIM30BAHHBIMH AOpaMu.

PesyabraTe o po

Puc.13.2. [Ipu OKpawkBaHun  mGT]
BOJIOKHA ¢ BakyonsiMH B ompase (RVs))
PA30pBaHHbIE KPacHbIe MBIIIEYHbIE
" [BonokHa (RRF) n HeManuHOBBIE Tennna He

HabM0Aak0Tes. B npencrasieHHbrii obpaze
HC BKIKOYEHBl My4YKH nepmbepmecrmﬁ:’
HEPBOB
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IPuc.13.3. TIpn oxpammBanuun NADH-TR:
MEKMHO(QHUOPHIUIAPHBIE  CETHM  XOpOLIO)
OpPraHU30BaHbI.

Puc.13.4. Ilpu okpammBanun ATda3zo0ii:
Hal 110 1aeTCs TpYNITHPOBKA THIOB|
BOJIOKOH., Habmonaercs HEKOTOpOE
KOJIMYECTBO BOJOKOH THma 2C

HHTeprnperanys NaToJ0rHYeCKHX HAX0J0K
Heepponargyeckue H3MEHEHH C:

1) u3MeHeHHe pa3Mepa BOJOKHA, OUMOAATEHOE XapakTepHbie A
2) atpodus MabIX [Py fpolecea leHepBatiy
3) rpyIIHPOBKA TUIOE BOJIOKOH ineaHuCpEail

4) BOJIOKHA C MHTEPHATH30BAaHHEIMH A1paMH, HEKOTOPOE KOJIMYECTBO

5) BonokHa THNA 2C, HEKOTOPOE KOIMHYECTBO

KoMMmeHTapui: TPHUBEJEHHbIE BBIIIE JAHHBIE CBHIETENILCTBYIOT 00
YMEPEHHOM TMpOLECCe JEeHepBauWd W PEMHHEPBALMH, TaKUM oOpazom
Heo0x04HM0 NMOATBEPANTEL HeliporeHHoe HapylieHne

Ilo4eMy TaK Ba#HO NPOBECTH GHONCHIO?
HeitporeuHoe HapylleHHe MOAPasyMEBAcT BOB/ICHEHHE [BMIATENbHBIX
HEPOHOB HITH TTepHepHIECKOTO HEpBa.

C noMollp0 OHOMNCHH MBIIILL PEIKO yAaeTrcas TOYHO ONpEAc/INTE
zaboneBaHue, HO eCTh OTpEACIEHHBIE KJIMHUYECKHUE MPOABICHHA, YKa3bIBatOLIHE
Ha OTIpeneneHHOoC 3a00JIeBaHHE.

TmarenbHble KIHHHYECKHE H BHGK'I‘pD(bHSHOJ'IOFH‘-IGCKHG HCCJIEN0OBaHHA

YacTO AT KJIKY K ONpEaesIieHHuIo Ileq)eKTHOI"O resfa, " Ouoncusi MBI B
HAacTOAIIEE BpEMs MIPOBOOUTCA pexe npu HﬁﬁPOTEHHle HapyumeHHax.
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OnHako HeKoTOpkle HeMporeHHble aTpoduy MOryT obnanaer NpH3HAKAMH,
TIPMCYITHMH HEKOTODBIM MBIIIEYHEIM JHCTPOGHUAM HIIM MHOMATHSIM, TAKHM Kak
AMCTANIbHBIC MHOTIATHH. B TaKHX cilydadX MbIUIEYHAS MMATONOTMS MOXET GLiTh
MoJIe3Ha NpH AU(depeHIHATEHOM THaTHO CTHEKE

JinTepatypHaga cnpaska [21,44,45,46]

Heiiporennnie HADYIIeHus
(HacneacTBeHHBIC M NpPHOGPETEHHBIE  KIMHHYECKHe HADYLIeHHd,
BEI3SBAHHBIC Je()eKTOM BePXHHX MM HHKHHX JBHIATEILHLIX HeHpoHOB
nepuepuyeckoro Hepea):

BokoBoii  ammorTpoduueckuii cxknepo3 (BAC; BepxHuMEe W HIKHHE
LBUraTenbHbIe HEHPOHEI );

Hacnencreenneie MOTOpHBIE CeHCOPHbIE Herponatuy (HMSN; MoTopHEIe 1
CEHCOPHLIE HEHPOHLI M MEPU()EPHIECKHE HEPREI);

CruHanenas Meimednas arpodus (CMA ; HHKHHE IBHIATeTBHbLC HEHPOHBI)
BocnanurensHeie mepudepnyeckie HEBPOMAaTHH

Crapenne MBIl W  HEKOTOPBIE HAPYIIEHMS OOMeHa BEIIIECTB
COTIPOBOMCAAIOTCsI HEBPOTIATHEE/ IeHepRALIUEH

Oﬁume NAaTOJOrHYecKHe NPpHU3HAKH AeHEePBHPOBAHHONH MBIIIIL]
ﬂEHepBHPOBaHHBIe MBILIEYHBIE BOJIOKHA YMEHBINAKTCA B pasMmepax

Ilpu xponnyeckom 3a6osesannu, Takom kak BAC, arpouuecKre BONOKHA
HMEIOT YIIIOBATYI0 (JOPMY, B OTIHYHE OT OKPYIIoH hopMbI npu CMA.

OnnH ABUraTeNbHBIT HEPB CHAOKAET SHEPrHel MHOMKECTBO MBILIEYHEIX
BOJIOKOH, JACHEpBALMA MNpPUBEACT K CHY4aiiHOMY DacCesHHIO aTpodHUECKHX
BOJIOKOH MpH OHOTCHH. BOT noueMy B IeHEepBHPOBAHHBIX MBILILAX HAGTIONAKTCS
ABE MOMyIALHH MBILIEYHBIX BOIOKOH: aTpO)MHECKHE, KOTOPEIE IEHEPRHPOBAHEL,
4 T€, KOTOPLIE OTHOCHTE/ILHO HOPMAILHOTO Pa3Mepa MIIM THIEPTPOhHPOBAHEL.
Hamuawe oto#i GuHoMonansHOM koH(urypammu wnm KOH(HIypanuu ¢ aByMs
NMKaMM BBI3BIBAET "IPYNIUPOBKY THIIOB BOJOKOH" M SIBISETCS XapaKTepHBIM
NPH3HAKOM IE€HEepBAllHH



3atoenanne

Bokopoit

Tadauua 13.1. HeliporeHHsie 3a00JieBaHusA

Thun 3atoaenatus

Joraauzaims negexra

BEPXHHE H HHIKHHE

Ipuauna

Mytauuu resos SOD1, FUS,

ALS2, SETX, VAPB, TDP-43,

OcuonHO
MOAXO0R K
AHATHOCTHRE

NGS

lamuoTpohuueckuiil HacnenctserHoe e e
OHbL
cinepos HMPORML |1 ARDPB, VCP, OPTN, ANG
HacnencTeeHHbIE JBHTATENbHBIE H
- = Fenbl oM
MOTODHEIE B CEHCOpHBIE HEHPOHBI, a 2 B
HacnencreenHoe (http://www.molgen.ua.ac be/c| (MKpoHONKHBIH
CeHCOpHbIE TakKe nepuepHIecKue ;
mtmutations/) neps), NGS
HEBPONATHI HEPBBI
Hexnuii npurarensHeiit | SMN 2, IGHMB
CMA HacneicreeHHoe = LbMHNEIC 2, MLPA, NGS
HEHAPOH MEGFI10,
Bocnanurensnsie
nepudeprteckue | [puobperénnoe Bl TloBpexaeHHEe HEPBOB ThomGansHas
RHIBD nepueprieckux ik P nyBkmma, SMI
HEBPONATHH
CBA3b C OCHOBHBIMH JlaGopaTopHbit
3a0onesaHMAMH, 4 MeraGonusm, crapeHue, ananms
Capsacn TAKNKE KAk Mepudy ecKkne HEPBBI | 370KAYCCTBEHHBIE ONYX0nH, ((MeTaboni i
HUECKHE Hi TBCH! MHECKUH
meTabonmIecKan DHiReD P AT
TIOCTEACTEHA AMHIOHI03 ), GHOMCH#A MBILIIL,
CTapeHuA DOMI

Cxema 13.1. Knaccuduranuns HacIeJCTBeHHbIX HeBPONATHI

HEBPAATHYECKAR

amuoTpodua

HesponaTuu, NpK KOTOPbIX HEBPONATHUA ABNAETCA
2AUHCTBEHHOM MNW OCHOBHOM YaCTbio 336oneBaHuA

HesponaTi, NPK KOTOPBIX HEBPONATURA ABARETCA HACTLIO
Bonee pacnpocTpaHEHHOTO HEBPONIOTMYECKOTD UAK
eMHOFO 3361

Cewmeilian
amnnonaNaR
AOAMKERDONATHA

HapyweHne
NMNUAHOFO
obmena

THraHTCKan
aKCOHAALHAA
HeRponaTMs

nophupna

93



BoJe3ns Hlapxo-Mapu-Tyta (IIMT), wnawnGosee wuacras tdopma
HACNIe[ICTBEHHOH HeHPONaTHH, MPEACTABIACT COBOI reHeTHUECKH FETEPOreHHYT0
Tpynny 3aboiieBaHHi nepudepuyeckoii HEPBHOW CHCTEMEI, HO C HOBOJIBHO
ONHOPONHEIM KIHHUYECKHM (eHoTHIOM: [44]

7. mporpeccupyromas ciabocTs u arpodHs THCTANBHBIX MBI,
8. nedopmauum cronsl,

9. IHCTANbHASA [OTEPS UyBCTBHTEIBHOCTH

10. cHIKEHHE CYXOKUILHBIX pednekcor.

Tabnuua 13.2. XapakrepHsie (KnunnYeckue, GHOTOrHYecKHe U
PeHTreHoIorHYeckne) npusHaku IIMT B cooreererBuy o BO3MOMKHBIMH
MYTAalHUSIMH

XapakTepucrinen

tenornna Moarune: CMT
Orknonenns sa MPT
TOJI0BHOTO MO3Ta (aHOMAanHI
Senoro semecrsa)
Topaenne nupamuanoro

XLLMI-GJB1; AR-CMTde-NDRG; AD-CMTin-fF2: AD-CMTax-MFN2

TpakTa AD-CMTar-MENZ; AR-CMTax-GDAPT; XL-CMTS, AD-HAN-BSCL2: AD-GHMN-REEP; AD-dHMN-SETX: AD-gHMN-DYNCIHI;
3anepsika yMCTBEHEOO AD-CHMWN-BICD2: AD-CMTan-HER: AR-CMTax-CL20RFES; AD-CMTax-KIFSA; AD-CHTa-meATPS
pasBiTHA X-CNT-Unimown; XL-CMT-ARMT
I AD-CTae MPZ, AD-CAfTde-PUP2Z; AD-CHTGE-NEFL AD-CHTax MPL, XCHT-GIB1; T ARMY: XLCHT-AR057:
Hespur sputensnoro nepsa AR-CMTde-MTMRY: AR CMTde-ADRGH: AR CMTde-SH3TC
ATpothus IpuTENBHOTO Hepra :
AD-CMTax MIKZ; AD-CMYde-PHP22dp

AHOManiH apayka
Tnayxoma AD-CHTaxMENZ; XL-CMT-PRAST; XL-CMT-AIFR: AR-LMTax-CT20F55; XL-CMT-PRPS1
Karapakra AD-CMTde MPZ: AD-CMTax-MPZ
II—{lmnoluaﬂ Goms AR-CMTdeS852

eBponarus :
Tapanus anadparmer u ARCTde CTOP, AR CHTax DK AD-CTi DA
IOJIOCOBIX CBSIZ0K AR-CMTde-SB72; AD-CMTaxsRAS7: AD-CMTaxMPZ
HNopaskenne npoxcHManbHBX AD-CMTde-MpZ
A AD-CMTax-TRPYA; AR-CMTax-GDAPY; AD-Car-GDART; AD-CMTarcMPZ; AR-CHTde-GDAPY; AR-CMTde-MTMRZ:
Mopasenue NPEHMYLUECTRE IO AD-CHTCMPN2: Y-GHIN-LASTL: AR-GHMN-GHMEP?
BEPXHHX KOHEHHOCTE DLW Tax ik AD-CHTaxLASAMS - AR CHTax LHNA

CGHCOPH!:IB aHOManHu u

AD-ChITar-GARS; AD-CMITax-fISPES: AD-dHMN-TFG: AD-GHMI-8512

H3LA3ZBIEHNS
Taicensie nedopmargun, AD-(hTax-R487

CKOIHO3 AR-CNTAR-SH3TED; AR-CMTde-FGD4; AR-CHITde-PRY: DSS; AD-CMTax-GARS; AD-CMTax-GRAPT:
Iuneprpeatnnknnasemus, AD-CMTaxHsF88

THIIEPAHTIEMHS, THADET s z

He AD-ChATax-Unknown; AD-GHMN-FFG; AD-CMTax-NEFL

DoKajIbHO-CErMeHTAPHBIT AD CITivDNM

TIOMEDPYIIOCKIEPO3 AD-CMTineiNF2

Tunepanacruunocts kosw, AD-CMTde-FBINS

BO3PACTHAS MAKy/IApHas
JereHepans

AD — ayTOCOMHO-I0MHHAHTHBIH; AR — ayrocomHo-peueccussbii; CMT — smbuneynas Auctpodusa apko-
Mapu-Tyra; dHMN — jucranbHbie Hacnencrsenmue MOTOpHsie nefiponatun; DSS — cuuapom Jexepuna-Corra;
LMNA — namun A/C.

Boxosoii amuoTpoduuecknii cxepos (BAC) [45]
310 CMEpTETIEHOE 3aboneBanue JIBHI'aTeNbHbIX HEHPOHOB,
XApaKTEPH3YIOIIEECH NEr€HEPATHBHEIMH H3MEHEHHAMU Kak B BEPXHUX, TAK U B
HIKHUX JIBUraTe/IbHBIX Hefiponax (Rowland u Shneider, 2001).
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Manudectanua 3abonesanus 0ObIYHO HabMIOZaeTcs B KOHIE CPENHENO
BO3pacTa M MPOSBIAETCA B BH/E HEYKIIOHHO MNPOrPecCHpYHOLIEH MBIIIEYHOH
arpodu M CIabOCTH, MPH 3TOM Ero BIMAHWE HA JBIXaTeNbHEBIE MBIIEI B
DOMBIIMHCTBE CIyHaeB COKpalllaeT BbDKHWBAEMOCThH A0 2-4 ner mocie Hadaaa
3abonesanus (Chio et al., 2009).

BAC sisnsiercd Hanboree pacnpocTpaHeHHBIM 3a00/1eBaHMEM ABUraTe/IbHBIX
HEeIPOHOB y B3pOCIEIX ¢ 4acToTod 2 Ha 100 000 1 pacnpocTpaHEHHOCTRIO 3,4 Ha
100 000 uenorek (Chio et al., 2013).

CoBpeMeHHBIe BAPHAHTEI JIEYEHHs OCHOBAHBI HA KYMMPOBAHMH CHMIITOMOB
1 PECTIMPATOPHOI MMOANEPIKKE C HCTIONB30BaHHEM TONLKO OJOOPEHHBIX LHPOKO
MCIIOJIE3YEMBIX TIPEapaToB, Pumyson U DapaBoH, NPUMEHEHHWE KOTOPBIX daeT
HeOONbUIYIO MOJE3y W TONBKO Y HEKOTOphLIX mHauueHToR (Petrov et al., 2017;
Sawada, 2017).

Iporpeccy B paspaboTke SQ(EKTHBHBIX METOAOB JIGUEHHS 3TOTO
Pa3pyIIMTENBHOTO 3a00eBaHI IPENATCTBOBANN MHOTHE (DaKTOPBI.

Jlo 10% nromeit ¢ BAC ecTs mo KpalHeH Mepe elle OIHH YIEH CeMbH C
NaHHBIM 3aDONEeBAaHHEM, M OHM OMpENENIOTCs Kak MAlMEeHThl C CEMEHHOM
dopmoit BAC (cBAC).

BLi1o 00HapyKeHO, YTO MOYTH BCE ITH CTyyad HACJIEAYIOTCA MO 3y TOCOMHO-
nomuHantHomy THIy (Kirby et al., 2016).

Ocranbubie  90-95% cnyuaee BAC wnabmopatotes y mmonel 0Ges
TPEALIECTBYOLIET0 CEMEHHOI0 aHaMHe3a.

3abonepanue y TAKHX NALMEHTOB Ha3bIBaloT cnopaguueckuM BAC (enbBAC)
(Chen et al., 2013).

Cxema 13.2. Jlona BAC, 00bsicHsieMas YeThIpbMs HauGoee 1acTo
MYTHPYIOIIHMH T€HAMH B A3HATCKAX M eBPONeiiCKAX MOMy I uHsiX.
JlanHble HA ocHoBe MaTepranos Zou et al. (2017)

fALS European fALS Astan
TARDEP - FUS 28% TARDBP. BIS 5
Lo BN wss @
5001 14.8% -
SOD1 (30%)
CIORETZ Other/Unknown l Other/Unknawn
3% 44.5% CIORFT2 (59.8%)
(2.3%)
SALS European  pannan sALS Aslan
5001 {1.2%) (08%) S0D1 (15%) - i i)
@i CO0RF72 “ — FUS (0.9%)
CICRF72 5 - FUS{0.3%) (0.3%)

15.1%)

Other/Unknown

Other/Unknown
(92.6%) 97.1%)
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M XapaKTEepH3yeTCs NOTepell MOTOHei

CnuHAIBHAY MBIIIEYHAS aTpodus (CMA) [46]
3aboseBaHUE BEI3BAHO 4YTOCOMHO-PELIECCUBHLIMI MyTal[UAMHU reda SMN|

ci1abocTrio.
Yacrora BosHukHOBeHMs CMA npu POMICHUHN COCTABNAET IpUMepHO | Ha

10 000, u, Takum 06pasom, oHA Knaccu
TsxecTs

3aboyieBanus

POHOB W NPOrpeccHpyrouied MEBIIEYHOH

(uumpyercs kak opdanHoe 3a60TeRaHe,
OXBATBIBAET IIMPOKHH
MaHU(ECTALNH BADEHPYETCS OT HEOHATAIBHOID TIEpHOTA

CMEKTP, a MOMEHT
ZI0 3penoro Bo3pacTa,

HO Hallle BCETO MaHU(eCTalMs TIPOUCKOIUT B TMEPBLIE TOABI #HU3HK [1],
Onobpexo BonesHb-MonuGHUMpPYIOMmEe Neyenye TpeMs Mpenaparamu:

HYCHHEPCEH (aHTHCMEICIIOBOIA OJMTOHYKIIEOTHI), OHACEMHOICHA abenapBoBek

(3amecruTensHan renHas TEPAMHA) U PUCAUILIAM (CHHTETHYECKHIL npemnapar).

H

Maundecranus

Tadauua 13.3. Kparkoe onncanme THIHYHBLIX
Xapakrepucrux

BHyTpryTpo6HO MM B
TCUEHHE NEPBBIX HECKONBKHX
MECALER K H3HH

Ot 6 no 12 mecsiues

ocobeHHoOcTel Tunos CMA

Co BTOPOro rojia %u3uu

Tssxenas runotonus,
MbIlIeYHas cnabocTs, cinaboe
YAep:KaHHe FONOBKH,
KOJIOKOI000OpasHas rpyaiHas

I'nnoronns,
CHMMETpHYHAaN,
NpOKCHManbHas cnabocTk,
dacuuxyasms A3bIKA,

[TPYAHOCTH Ipu Gere, mpebKKax u

Cnabocts ctaThyeckas uin
MOXET NPOrPeCCHPORATE,

MOABLEME ITO JICCTHHLIE,

HHCTPYMEHTANbH

OMT: npusHaky nexepsaiun

K":;Z];;Zi';”e KJIETKa, c1nabocTs TPEMOPp PYK, cliabbie WK KOBBUISIOLIAA NOXO0/IKA,
MexpeBepHBIX MpILL, orcyrersyiowne I'PC, | miockoctonue, mpuem T oBepca,
AnadparMaiibHOE AbIXaHme, THIEPTIOABHIKHOCTh TPEeMOp PyK, acuuxynsius
TPYAHOCTH C COCAHHEM, CYCTaBOB, CKOIHO3, A3bIKa (NepeMeHHast),
cnadblif KpHk TPOGIIEME! C [ILIXAHHEM | THIEPIONBHKHOCTS CYCTaBoB
MoxeT cuieTs, He MoxeT
JsurarencHas He mosker canurnes u cTOAT Ges nocTopon el CriocobHoCTE X0aHTE
CMOCOGHOCTS | ePaTH BECOBYHO HArDY3KY i OrpaHnyeHa
PesynbTaTh ROk L2 o i
HOPMANbHEIH Wik cilerka |Ypoesers KOK wopmansasiii wm
nabopaTopHeIX H|  YposeHs KOK & HOpMeE.

TIOBBIILIEHHBIH

YMEPEHHO MOBBILLIEHHbIH

BOJIOKOH 0DOMX THMOB

[

OMT: npusnaku OMT': npusHaky neHepeanum
P P P
BIX MLPA
SO JIeHEPBALIUK MLPA
5 MLPA
Bapuartursie, MuanMansasie
HM3IMEHEHHSA HJTH HeBONb1IHe
Bonsme rpynmst TPy NIkl ATPOPUUHEIX BOJIOKOH,
B Bonpuiie rpynmet 1y pop
aTpOQHUUHBIX BOJIOKOH, IPYNMHPOBKA MO THIY BOJOKOH ¢
aTpO(UHYECKIX BOJIOKOH,
TPYNIHPOBKA 110 THITY s cn BOJIOKHAMH HOPMAJIBHOTO
Mbuueynas {5
BOJIOKOH, (L) 3 pasmepa Hiin
naroserus : BOJIOKOH,
FHneprpodupoBaHHbie rrnepTpodiEckme THIEPTPO(HPOBAHHBIM H
BOJIOKHA THITA 1, atpodus P BOJIOKHAMM THNA |, H3MEHEH M
BOJIOKHA THna |

APXMTEKTYDbl — BHTKH, A7pa,
paciiensienns. Maorna tpy o
OTJIMYHTE 0T LGMD
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B HEKOTOPBIX Cly4asax
COCTOSIHHE YIIYYIIAeTCs B

eromammee FKH3HHA He TNIPOrpECCHPYET B TeUeHHE OTpeaesIEHHOrO
HpOFHOB COCTOsAHHE, CMEPTL A0 DOJIBIIHHCTEE CJIy4deB, BPEMEHH, BEPOATHO, B
IOCTHXKEHUS 2 JeT IIPOTHO3 XOpULUHﬁ pe3ynpTaTe KOMHCHC&TOPHOﬁ

DEMHHEPBALHH MBI K
no[ePKHBAIOLIEH Tepanii

| BHUMAHHE! CepaeuHsble, JULEBbIE, YepenHble, AHaPArMaibble MBI He 0BpeRIeHbl

3akaouenue

HeiiporenHple HapylIeHHs] NPECTABIAIOT COOOH reTeporeHHyto rpyIITy
HEBPOIATHI ¢ MOpasKeHHeM HEHPOHOR MM Nepu(epuYecKHX HePBOB.

TouHBIf IMArHO3 He BCEraa JIETKO YCTAHOBMTh, HO FEHETHYECKHH aHalu3
MOKeT OBITH OPUEHTHPOBAH Ha IIEKTPOKIMHUYECKHE, OMOIOrHUECKHE, 8 HHOTAA
M [arojOrMYeckHe INpH3HAKH (HMHOrAAa co cneuu(HYECKHMH MNpH3HAKAMH
(hYHKIIMK TEHOB).

Knuandeckuii cixyuai 14. Hocurens MpimedHoii qucrpodun JroureHa

(ML)

Onucanue cayuas: 10 ner, neBouka

OcrogHble H#anoBel: MBIILIEYHAS Cab0CTh ¥ MHANTHA Noc/e QU3MYeCKIX
Harpys3ok

Cemetinblii GHamMHe3: OTCYTCTBYET

JleueHue: He NOTYYaeT :

Anamnes zabonesanus; PaHHUH TIEPUOJT PA3BUTHA HUYEM HE IPHMEUATEIICH.
PaspuBanack HopManbHo 10 8 ner. [locie § ner MOABHIMCE TPYAHOCTH C
MOTBLEMOM IO JIECTHHLE M HEeOOXOAHMMOCTh ONMMUpPAThCs Ha MEPHTA, a TaKKe
Muanrus rocne (usuueckux Harpyzok. C 9-JieTHero BO3pacTa OTMEvallach
rumepTpodus HKPOHOXKHEIX MbII, OHa nocemana OonbHULY - KHCTEBOH 3KHUM
OBIJT OUEHb CI1a0bIM.
Hepposoruyeckoe 00cae10BaAHAE: MBILICUHASA cnaboCTh MPeHMYLIECTBEHHO B
TIPOKCHMANTGHOM TPYIIIE MBILILL, CHMITTOM ['0BEpca MOMOKUTEIBHBIH, ((YTHHaA
noxonka, CXP B HOpMe, MHAITHS B Oe/ipe nocie yNpaHEeHHH, THIEpTpoh 1
MKPOHOXHbBIX MBI, MHTENIeKT uuzkuit (1Q, DQ paseH 62).
JIaHHBIe J1a60pATOPHBIX HCCIIEI0BAHHIN: YPOBeHb K®K 10936 ME/na,
YPOBEHB allb[0J1a3kI MOBBILLEH 10 80.7; ACT 183 u AJIT 317, nakrar 22,6
(nopma 4,4-17,0), nupyBarHas KACnoTa 1,0 (0,3-0,9)
MPT MblL: JKMpPOBas HHQHUABTPAUNS B MBILIIAX Genpa (ueTbIpexIiaBas
MBilLa Geapa i mupoKas JarepaibHas MbILILa), a TAKKE B DONBLIOI U CpeHEH
ATOMMYHBIX MBIIIAX, HKPOHOKHOH MBILILE, CHMMETPHYHO, foNble B MBIIIIAX
Genpa, 4eM MBILLILIAX HKPBL.
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JAunddepenunansran MMarHocTuka 10/KHA NPOBOAHTHLCH ¢
1. LGMD-nono6Hras CapKONIHKaHOMNATHA, TUCTPOITTHKAHOIATHS
2. Hocurens M]IJ]
3. MmyHHOOMO CpenoRanHoii HEKPOTH3UPYIOLIEH MUOMaTueit

&

W

Axd

Pesynbrarel, nposenénHoii GHomcHu MbI (puc.14)

of

Puc.14.1. Ilpu okpammueanuu H&E: pasMep BOJIOKo;
FAMETHO BaphHPYETCA B AMANA30HE OT HECKOMBKHX J
170 mukpoH B auamerpe. B HEKOTOPBIX ITyyKay
O0JIIIMHCTBO  MBIEYHBIX  BOJOKOH 3aMEHeH
PKHPOBOH TKaHBIO, B TO BpEMs KaK B Apyrux obna
€CTE HEKOTOPOE KOJIHYECTBO MYYKOB, B KOTODEIX
ICOXpaHeHa §0Jb1Ias YacTh BOJIOKOH. Hecmotpsa 1
PTO,  BAapUALMH  pasMepa  BOJIOKOH  BCE  emp
MPHCYTCTBYIOT B OTHOCHMTEIBHO HENOBPEKICHHEIX
nyukax. Habnmonaercs Heckoneko HEKPOTHYECKHX, HO
PACCCAHHBIX DEreHepYIOIIMX BOJOKOH. Bomokua ¢
MHTEPHATM30BAaHHBIMH SpaMH paccesHbl. CTenens
PHIOMH3HANBHOTO (HuOp03a BapbHpYeTCA B pasHEX
ITyHKax, NMpHYEM B HEKOTOPBIX IMydKax HaGiiomaercs
BBIDDKEHHBIH  (nOpo3.  SeHo#  umHdMILTPaumH
MOHOHYKIIEADHBIMH KIIETKaMHn HeT,
[epudackynsproli arpodun He HabmonaeTes.

Puc.14.2. mGT: RRF, BAKyO/liCH B OMpase HiH
HEMAaIHHOBBIX nanoyex He Habmo1aeTcs,
[Mepudepusecknii neps XOpOLIO MHETHHH3HPOBaAH

Puc.14.3. ITpn OKpalHBaHHK NADH-TR
MEKXMHODHOPHILIAPHEIE CETH OT yMEpEeHHOH /10
BBIDAKEHHOH  CTEMEHH  [e30praHM30BaHHOCTH B
[PACCEAHHBIX BOJIOKHAX

Puc.14.4. Tlpn okpammpanun CJIT- KPOBEHOCHBIE
COCYZbI ¢ MHTEHCHBHO#M peakuueii Ha CIT (SSV) He
BLLIEISAIOTCS
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IPuc.14.5. [lpu okpamupanuu 11O: B nepuMu3nl HE
HaboaeTes (hepMEHTATHBHON akTHBHOCTH

Puc.14.6. ATdaza; M3MeHeHHEe pasMepa BOJIOKOH
HaO/iolaeTCl Kak B BONOKHAX TMna 1, Tak H B
sonoknax Tuna 2. Bonokna tana 2C, paccesaHHbIe
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Hmmysorueroxnmus

Puc.14.7. Mozauka OKpamuBanus, DYS1

Puc.14.8. Mozanka OKpamupanus, DYS3

Puc.14.9. [Tonoxurensomi PE3YIbTAT Ha
yTpodmk

Puc.14.10. Aneda-SG vacthuno ocnabeBaer

Prc.14.11. Mo3auka OKpamMBanus, 6eta-SG
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Puc.14.12. [TonokutenbHbii pe3yabTaT Ha
ramma-SG

Prc.14.13. Anbda-DS ocnabesaer

IPrc.14.14. TTonoKUTENbHBIH pe3y/bTaT HA
6era-DS

. | |Puc.14.15. TlonoxkwTenbHbIH pE3ysIbTAT Ha
A [kaBeosHH 3

IPuc.14.16. TTonoykuTenbHBIH PE3YIBTAT Ha
pMepHH
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Puc.14.17. TlonokuTenbHelii  pesynsTar  na
nuchepauH

%

3aKJI04YeHne 1o MOCTAHOBKE JUATHO03A B JAHHOM clay4yae

Ha ocHOBaHMM BBIABIEHHBIX MBINIEUHOH CITABOCTH, BLICOKOMY YPOBHIO
KOK y neBoyku.

BBIABICHHBIX MATOTHOMOHMYHBIX HM3MEHEHHSX Ha MPT MM B BHIe
BOBJICYEHHS OOJBIIONH ArONMYHAS MBIIILA, CpenHeH SroguYHOM MBILLLEL
HUKPOHOXHOMH MBILIIIEI

JaHHBIX, NOTY4EHHBIX P IPOBEAEHHH MbIIIEYHOM Guoncuu u UTX B Bue
MO3aM4IHOTO OKpAlIMBAHMA JOHCTPOduHA, 3sKcnpeccun yTpodwuHa, Oemka,
ABJIAFOIIETOCS MPEANIECTBEHHHKOM THCTPOQHHA U MOABIAFOIIEMCS B MBIIIILIE IPH
OTCYTCTBMH AUCTpO(uHa.

BEIlIeyKa3aHHEIE NaHHBIC CBUAETENBCTBYIOT O BBICOKOM BEPOATHOCTH
HOCHTEJIECTBA MyTALlHH B FeHe TUCTPO(dHHA.

OTo0if  NEBOUKE  pEKOMEHIyeTcs:  HaGmoneHHe  y Kapauosora,
reHeTH4EeCcKad/ceMeliHas KOHCYILTalus

JluTepaTypHas cnpaBka|21].
Mpuuuna MIJI/MIB

ol

MyTauun B reve DMD npuBoast k HapyIIeHHIO BLIPaGOTKH qUCTPOdHHA.

2 I'en mucTpodhHHA SBIISETCA OJHHM CAMBIX W3 KPYITHBIX T€HOB, H3BECTHBIX
Ha CerogHAMHNNA JeHb, ¢ 2,5 M6 JIHK u 79 sk3onamu. Cuuraercs, uto
TPAHCKPHIILMA FE€HA 3aHWMaeT OKoJIO 16 uacos. [TonHopasMepHEI Gemok
HMEET MPOTHO3HPYEMYHO MOJISKYIHAPHYRO Maccy 427 kJla U COCTOMT u3
YETBLIPEX OCHOBHLIX TOMEHOB.

5 Paznuunbie H30(OPMEI aucTpoduHa nuddepeHIHanTbHO
SKCMPECCHPYHOTCA B CKEJIETHEIX, CEPIEUHBIX H MIaJKHX MBILLILIAX, MBIIIIAX
TUI0[a U HEPBHOM TKaHH.

4. BButo BEICKa3aHO MPENONOXKEHHE, YTO YMCTBEHHAS OTCTANOCTD, KOTOPas

BO3HHKaeT NpuMepHo B 30% cilyyaeB, MOXeT ObITh CBA3aHA C BOBIEUCHHEM

130 OpM, SKCIIPECCUPYIOLIMXCS B TOJIOBHOM MO3Te.

Huctpodrn — 2310 OesloK LHMTOCKENeTa, KOTOPHI HAXODHTCA Ha
IMTOMIA3MATHYECKOH NOBEPXHOCTH KIIETOUHOH 00onodkH. BsamMoneiicTryer ¢
AKTHHOBBIM  LMTOCKEJIETOM M KOMIUIEKCAMH  JPYrMX  JAHCTPO(HH-
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accolMMpOBaHHbIX 0eKoB. CHMTAeTCA, YTO OH ASHCTBYET Kak CBsA3YIOIIEE 3BEHO
MeK 1y BHEKJIETOYHBIM MaTPHKCOM U LIMTOCKEIETOM, CTabMmu3upys MeMOpaHy BO
BPEMs COKPALLEHHS.

Ta6anua 14.1. OcHOBHEBIE KIIHHHYeCKHEe MPH3HAKH
Kannnueckne Manudecranus B 1epebie 5 J¢T
npH3HAKH 3ajepaxKa pa3BUTHI ABHIATEILHBIX QYHRUMIH
Ilporpeccnpyiomas HpoOKCHMAIBHAN MblIHeYHast ca00CTh
KonTpakTypa axu/LT0Ba CYXORIIN, HPIBOASIIANA K X0AL0e Ha
HALIAX HOI
Vrunas noXo/AKa, J0pA03 NOHCHHYHOIO 0TAeA
Tpyanoctu npi Oere, NPLEKKAX, CKaYKAX

HOCTH NpH noaseme ¢ nosa (vanesp Tosepea)
TPYAHOCTH HIPH NOABCME 110 JeCTHHIE
I'noeprpodms rojaenn
Ecan ecth cnaszyni, To ckopee MJ/IB, a ne M/

IJIu M/Jb

JlBurarenbHbIE Mcuesator Kk 12 ropam — ML
cnocoOHOCTH Coxpanstiores mocne 16 aet — MJIb
KpeartHHKHHa3a O6sMHO cHIbHO MoBeimena (B 10-50 pa3 Oosiblle HOPMBI)

[MoBbilIeHa NPH POAKACHUH

Kapauomuonarus (BapuabessHas npd ML K KOHLLY MOAPOCTKOBOTO
ConyrcrByiomue nepuoza; Bapuadensuas npu MJIB) Hapymenue unreniexta (30% npu
[IPH3HAKH ML, penko npu MJB)

[Maronorus K1 MHHYECKYIO TAKECTh HEBO3MOKHO OLIEHHTH M0 OMONCHM MbLIILL (HEKPO3,
perenepatms, GuGpo3, pasMHIHBIE H3MEHEHHA Pa3Mepa BOIOKOH)
[PaciienaeHHbIE BOJIOKHA

Uluctpodun o6bigHO oTcyTCTRYET MpH ML

ITcTpodHH 06BIMHO NPHCYTCTBYET, HO OTKJIOHAETCA 0T HOpMBL npu M/JIB,
lc HEKOTOPBIMH HCKITHOYEHHAMH

HIDKEHHE YPOBHA BCEX JMCTPO(]HH-aCCOLMUPOBAHHBIX GeNKOB

PacnpenereHne THIIOB MyTauui
2/3 myTanuii — ot Aeneuuu (TP uin MLPA),
1/3 Toueunsx mytaumit (WES, MT'X),

OueHb HeGonblag gonsi — gymvkand ([P wm MLPA).
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Cxema 14.2. lIppHUMN BO3SHHKHOBEHHS PA3JIMYHBIX My TALHIi

HAIII MHUP 3TO JAP HAIII MHP 3TO JAP HAIIl MHP OTO JIAP
HATII MUP 3TO JAP HAIITI MWP OTO JIAP
(neneuns 6e3 HapyLIeHHs (nenenus ¢ HapyILEHHEM 3amena J1 Ha LI naet npusoauT
pamk# (in-frame) cuuTHIBAHUA pamkHn(out of frame) K H3MEHEHHIO
2TO) cuntsieanus TOJL ) cMBeicaa(missence)
HAIII MHUP TAP HAIIT MHP DAP HAIIT MHP 2TO IIIAP

i ! !

S heKT 3aBHCHT OT BRXKHOCTH

Meimeynas aucTpodus Meiieunas aucrpodus c10Ba (AMHHOKHCIIOTHI)
bexkkepa Jomenna HECYILEH CMBICIOBYIO
Harpysky

VY skeHUIMH-HOCHTeNBHUL M1/l 0OBIYHO HET CUMIITOMOB 3aD0JIeBaHMS, HO
HMHOTZIa MOTYT NpPOSBAATHECA HE3HAYMTENBHBIE TPH3HAKH, TaKHE KaK YBEIHYeHHE
HMKPOHOKHOH MBIIIIIEI (4ACTO OHOCTOPOHHEE) HITH MBILIEYHEIE CYI0POTH; HIH Y
HEKOTOPBIX MOYET HabMIONaTeCA BRIPAXKEHHAs MBILIEUHAs CIa00CTh ¢ TAKOH Ke
CTENEHBIO TIKECTH, KaK y MaIbduKoB ¢ MJIJI.

BapraOenbHOCTh KIHHHYECKHX H CYOK/IIMHHUYECKHUX MPOSBICHHH MOXKET
0OBACHATHCS TMIIOTe30H JAHOHU3AUMH O CIy4yalHOW MHAKTHBALNK OOHOH X-
XPOMOCOMBI B KadIOH KJIETKe, KOTOpas MOMeT ObITh C MYTHPOBAaHHOH HIIH
HOPMaIBLHOH X-XpOMOCOMOJA.

OnHaKo TakiKe UMEKOTCS CBHACTENLCTRA MEPEAaiy My Tallui mTucTpodHHa 1Mo
OTLOBCKOH JIMHHH Y HEKOTOPBIX HOCHTEJIEH

TepaneBTHYecKHe NMOAX0ALI K JedeHuto MJJ{
1. 3amecTHTEnbHAs reHHas Tepamus
2. (CKBO3HOE NPOYHTEIBAHHE TEPMHHHPYIOLIHUX KOJIOHOB
3. Tlpomyck 3k30Ha
4. Jpyrue (cTUMynsUHa pereHepaii MBIIIEYHbIX BOJIOKOH,
CTHMYJISILIMS THNepTpodul BOIOKOH U orpaHuueHue Gubposa)
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3akio4yenne

BuoncKs MBILIL HTPaeT BayKHYIO POJk B IPOLIECCE AMACHOCTHKM ITPH OLIEHKE
COCTOSIHHSA MAlMEHTOR, CTPANAIOIINX HEPBHO-MBIILIEYHBIMH 3a00JIEBaHMAMH.
To4yHas OMArHOCTHKA W BBIABIEHWE MATOTEHHOTO TFeHeTHuYecKkoro nedekra
no3BoJisieT obecreduTh HaIexaluii yxoj 3a MHalHEeHTaMd M NpeaoCTaBHTh
COOTBETCTBYIOIME TEHETHYECKHEe KOHCYJBTAMH CeMbe Ans NpohMIaKTHKH
HOBBIX CllyuaeB. KpoMe TOro, MbliiedHas MaToJiorus croco0CTBYET paspaboTke
[IeJIEBBIX METOIOB JIEYEHHA M UX IPHMEHEHHIO.

DTo OTHOCHTEILHO MpocTas [Mpouedypa, HO TpOBENeHHE H
MHTEpIpeTallus Pe3y/IbTaToB TPEOYIOT CreManbHON NOAroTOBKH. MbleyHas
MATOJIOrHs BCEraa Npe/CcTaBisiia HHTepec Ui IETCKUX M HEKOTOPBIX B3POCILIX
HEBPOJIOTOB C OOMIMPHOH KIMHWYECKOH MPAKTHKOH, 3aHMMABIIMXCS BENCHUEM
HEKOTODBIX PEJIKHX CIy4acB TAKEIbIX M yrPOKAIOIIMX KHU3HM 3a00/eBaHuH, 1
yacTo 93TO OBUIH ceMeiiHble/reHeTHdecKne ciay4ad. UToObl oOecreYunrs
HaJIe/Kall|ii  yXOJ, HEBPOJOr MbITAETCA NPOBECTH KOMIUICKCHYH) OIIEHKY
COCTOSHMA TAIMEHTa, BKIIFOYAA HCCIeA0BaHME HEeGOJBIIOro Kycouka MBbIIIIIEL,
B34TOTO M3 KOHKPETHO# Haubosee mopakeHHoH uactu Tena. KomrieKcHblH
AHAIN3 BO3MOYKEH TOJIBKO B TOM CIyHaE, ECJIH CIENHATHCT PAacoIaraeT MoJHOH
uH(pOpMALMeH O COCTOSHUM NALMEHTa, BKIIOYas KIHHHUECKHME NaHHBIC, NaHHBIC
nabopaTOpHBIX, — BH3YalM3allMOHHBIX M TEHETHUECKHX HCCIEN0BAHUH.
CreuHaIHcTs 110 Tab0paTopHO# AHArHOCTHKE 00WIEr0 Npoduiis He y9acTBYIOT
B KJIMHHYECKOH OLEHKE MAallieHTOB M OO0BIYHO HE MPOXOAAT MOArOTOBKY MO
MBIITEYHONH naTtoJordu. MIMEHHO TO3TOMY BO MHOTHX CTpaHax CYIECTBYET
JMArHOCTHYECKHMH IPOGEN B OTHOLIEHHH MBIIIEUHBIX 3a00JIeBaHHii.

CrenosaTenbHO, JUId TOTO, YTOOBI CIENaTh MEpBble IIATH K CO3MAHHIO
CHCTEMBI IMATHOCTMKM JaHHBIX 3a00ieBaHuli, HEOOXOIHMO Y4ECTh HEKOTOPBIE
0COBEHHOCTH U UMEIOLINHicA OnbIT B 3T0H obnacty. [Ipexe Bcero, MOArOTOBKA
obpasuoB Mmelmi TpebyeT CcoOMIOACHHA TpaBuil, TakuX Kak dukcanns
3aMOpaKHUBAHHEM, @ He (OPMAIMHOM, TPAaHCNIOPTHPOBKA H NPHHATHE MEp M0
[IPENOTBPALIEHHI) Pa3MOpaKHBAHHS (CICIHANbHASL CHCTEMA JNeKTpoCcHa0KeHu,
XOJIOIMJTBHHK). '

UroObl MOHATH OCHOBHBIE MATOJIOTHUECKHE IPH3HAKH HEPBHO-
MBIIIEYHOTO 3a00JeBaHus, HaM HeoOXOAMMO 3HaTh O HEKOTOPBIX KIFOHEBBIX
MOMEHTaX HEHPOreHHBIX 1 MUONATHYECKHX HCCIIeI0BAHUH.

PesynsTaThl HelipOreHHBIX HCCIEAOBAHHI OMONCHH MBI IPYMNOBas
aTpous ¥ CPYNNHPOBaHHe TIO THIY BOJOKOH. Ot JaHHble ObUIH
MPOAEMOHCTPHPOBAHLI [IPH MPE3EHTALNH Cydad HelpOreHHOT0 HapyLISHHS.
MuonaTHYecKMe TNPU3HAKK: HEeKpo3 ¢ percHepauus, MuoGpHGpUINApHbIE
M3MEHEHHs (HanmpuMep, A7ipa), AACpHbIC M3MEHEHHS, BKIIOHCHHA (mampumep,
LHTOTLIa3MATHIECKHE Te/bla, HEMATMHOBBIE TeNbla), aTPO(Hs BOTIOKOH THNA 1
u npeobnanaHve BONOKOH Tuma 1. Bce oTH JaHHBIC OBUTH OMUCAaHbl IIPH
NPENCTABJIEHHN COOTBETCTBYIOMINX CIIyHacs.
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ECTb HECKOJIBKO OCHOBHBIX BHJOB OKDALIMBAHHSA, KOTOPEIE MO3BOJIAOT
OMUCATh OONBIIMHCTBO cilyuaeB. OCHOBHEIE BB OKPAIIHBAHUS, BKIIOYAROMIHE
OKpalllMBaHKWe FeMATOKCHITHHOM H 303HHOM, MOAM(UIHUPOBAHHOE OKpaLIHBaHNE
TPUXPOMOM 110 ["OMOpPH, BOCCTAHOBICHHOM HHKOTHHAMMAANEHUHIMHYKIEOTHI-
TeTpaszojnesoi penykrazoi (NADH-TR), cykuwnarmerumporenazodi (CII),
nuToXpoMoM ¢ okcuuasod (LIOIN), muo3MH-AT®az0ifi u  HEKOTOpEIe
JOTOJHHTENBHbBIE METOMbI, KOTOPBIE MO3BOJIAIOT YTOYHWUTH PE3YJIBTATHI MOCITe
NPOBEIACHHs OCHOBHBIX OKpAUIMBaHWI W onpeneneHus (eHOTHNA (HAmpumep,
dochopunaza, mienounas  docdartaza,  HecreuuHueckas  3cTepasa,
AUETHIXOJMHICTEPa3a U Apyrue). KpoMme Toro, B HEKOTOPBIX CIIy4asx, KOrJa Mel
OXKHJAEM  HAQIMYME  BOCNAIMTENLHOH  MMONATHH  NPH  HEKOTOPBIX
MHOJMCTPO(HAX, HEOOXOIHMO YUYHTHIBATE JAHHEIC HMMYHOTHCTOXHMMHYECKOIO
HCCIIeJOBAHHUS.

B nenom And OHEHKH peiKMX HEPBHO-MBIILEYHBLIX 3aboneBaHuii Ham
HEOOXOIUMO CIIelHabHOE 00OpYNOBAHHE, TEXHHKA M XOPOIIO OOYYEHHBIH u
MOTHBHPOBAHHBIN EPCOHAI MJIM JUATHOCTHYECKAA CHCTEMA.

Bes  peineykazaHHas — MHQOpMalMs — NO3BOJSET  OOOCHOBaTb U
PEKOMEHIOBATh KOMIUIEKCHBIH MOAXOJ K PENIEHHI0 BOIPOCOB IMATHOCTHKH
HEPBHO-MBIIIEYHbIX 3a00/IEBaHHH M B YaCTHOCTH HEPBHO-MEIIIEYHEIX C YIETOM
ONbITa PA3BUTHIX CTPaH.

Taxum 06pa3oM, cXeMATHYHAS KAPTHHA JIeYeHH HEPBHO-MBIII €YHbBIX
3a0oJeBaHUH (M BCeX JPYrHX peJKHX HeBPOJOTHYecKHX 3a00JIeBaHMii):
HAYYHO 000CHOBAHHBIN MOAX0J K NPHHATHIO PelIeHHH NpeICTAB/IeH HUKe
cxema 14.3.

Buoncas M HCULITRIHS,
IKCTHEPHMENTH)

Tenetnueckas I Tpod THES IETATLHEX fyty KEUECTRA
| AIIHI

| HanuoHANbHEIH CHENHATHIHPOBAHHLL HeBponoruyecknii uentp (Lentp komnerenummn) I

$

| J BCCMI]DHD H3BECTHBIE CNEIHATHIHPOBAHHLIE LIEHTPEI I

Teneriaeckuft avamis
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JluarHocTuueckas CHCTeMa IOJDKHA OCHOBBIBATHCA Ha LIGHTpaIHM3alHd
cucTeMbl ~ MEIHUMHCKOTO  OOCIHy)KMBaHMS W  MHTErpalMd  Hay4HO-
HCCTIEIOBATENECKUX M KIMHUYECKHX yUpekaeHHi. Peanzaius Takoro noaxozaa
BO3MOXKHA Ha ©0aze yHHMBEPCHTETA WM  HAyYHO-MCCIENOBATEIECKOTO
yUpeXkIeHHs, PACIONOKEHHOr0 B KPYMHON LEHTpansHOH OoNbHHLE, KOTOpas
Oyner paboTaTh B KaueCcTBE HAUHOHAIBHOTO CIIENHANM3HPOBAHHOTO LIEHTPA M0
PEIKHM HEBPOJOrHYECKHM 3a00JIEBaHMAM, B TOM 4YHCJIE HEPBHO-MBINICUHbLIM
3a00/IeBaHUAM.

Cxema 14.4. /[narHocTHyuecKuii CTAHAAPT MeIHUHHCKON IIOMOUIH

Crenuaansu poBaHHAA MEANNHHCKAS
HOMOIIL

(obaacTnas/TopoacKias D0AbHHENA)

MPT/KT mpiinil 11 Beero tena (HpH3HaKi,
o0HAPyARHBAENbBIC NPH BH3YRIH3ALINN)

VpoBeHE HEPBHYHOI MEAHIITHCKON HOMOILH (AMOYIaTOPHO-
NOAHKIHITTECKIE YUpeKkIenns)

Kpacubie (askKu: BAIOCTh
MbllledHas cnabocTs
BBICOKHIT yposetb KOK

(hacHHEYATHHN

5

LlenTpanuzauus BCEX YUPEKAEHMA INOX 3STHIOH HauuoHansHOTO
CreLMaTM3UPOBAHHOrO LEHTpa (YHMBEPCHTETCKOM/aKaeMHECKoH 0OJIEHHIIBI)
MO3BONIMT CKOHLEHTPUPOBATH BCE pECYpChl (JIHOACKUE, TEXHHUECKHE U
(dhuHAHCOBBIE) u  pazpaGorarb  BBICOKOI((EKTHBHYO  YCTOHUMBYIO
JMArHOCTHYECKYIO CHCTEMY /ISl PEAKHX HEBPOJIOrHYECKHX/HEPBHO-MBINIEYHBIX
3a60JIeBAHMIT ¥ CHM3WTH OpeMs ITHX ONACHBIX JUIs XKW3HM 3abonmeBaHuil 1
CHCTEMBI 3[IpaBOOXPAHCHHA.
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Tadauua KINHHYECK

[Ipunoxenue 1.

HX MPH3HAKOB, KOTOPbIE J0JIKHBI HACTOPOXKHTEL

BpaYeil NP paccMOTPEHHH KOHKPETHBIX 3200/ 1eBaHuil

Kannnyeckuii npusHak/
[pucyrersyommii
CHMINITOM

3aGoeBaHHe/MYTALINS B TeHe, KOTOPYH
c/IelyeT YYHUTHIBATH

[unoToHus He3 MBIEeYHOI
cmabocTH

[Mpobnema ¢ [IHC umu He ¢ HEpBHO-MEBIIIEUHOH
CHCTEMOH

["UMOTOHMS ¢ MBIILEYHOH
C1a00CTRIO

BposAeHHblEe MHOTIATHH HITM BPOKIEHHBIE
mcrpodun; CMA

[IpokcuMansHas cinabocte |[BeTpeyaercs  NpH  MHOTHX — MMOMATHSAX,
imuctpodusx u CMA
JlrcranbHas cinabocThk Heliponaruu; JUCTAILHEIE MHOIATHH;

MHODHUOPHILIAPHEIE MUONIATHH, MHOTOHMYECKAS
IHCTPO(Hs; BOCHATIHTEBHBIE MHONaTHH (IBM)

CnabocTh B JIONATOYHO-
[IepHHEATLHOH/TONaTOYHO-
riedeBoii obacTi

JIuie-nieve-10narouHas MUONATHA; JTAMHHHHA
A/C Meimeynas nuctpodus Imepu-Ipeiidyca;
FHL1, MYH7

\ACHMMETpHYHASA CIaboCTh

ANOS, nuie-naeue-ionaTtoynas Muonarus, IBM

CnabocTs B I1Iee, BKIFOYas
CHHIPOM
«Taarolleii/cBHcaroei
roJIOBBI»

BpoxkaeHHele MHOTIATHY; "CHHAPOM CBHCAROLIEH
FONOBEL", BKJIOYas CIyd9ad C MyTaluei
ITaMHWHHHA A/C; MHACTEHHA IPaBHC;
SHIOKPHHHBIE HAPYIIEHHS

PaHHee MopakeHne OpraHoB
MBIXaHHAs

(Heckonkko 3a00eBaHui, HO CIIENyeT YUUTBIBATE
nehuuT  KHCIIOH MAaBETa3kL; ATNEPHYHO
Muonaruio, SEPN1, SMARDI1, HMERF

IAKcHaneHas > ciabocTs

EDMD ¢ wmyrauusamu nammHa A/C; snepHble

KOHEYHOCTEH MHONIATHH;  HEKOTOpEIE  MHO(HUOPHILIAPHEIE
MHONATHH

CKolHO3 AnepHele MHONATHUM; BPOMKIECHHAS MbILIEYHAS
mctpotdus Yiabpuxa; AHCTpoGHM Ha no3mHeii
cTaguu

[TTo3 W/HITHMHOTOHHYECKAs nucTpodus THIA L

o TaTBEMOILIEr s MHTOXOHAPHATBLHEIE MHOMNATHH;
MUACTEHMYECKME  CHHADPOMBI;  BPOKIEHHEIE
MHOTIATHH, HanpHMED, LEHTPOSIEPHBIE
MHOINATHH, MHONATHM, cBA3aHHBle ¢ RYRI,
MUOTIaTHH, CBA3aHHEBIE (€ TPM2;

OKyno(apUHreansHas OUCTPO(HUA; MHOMATHH,

CBSI3aHHBIE C MUO3MHOM 23
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Mpieunas 6oms/cynoporu, Hecneuupuueckue; MJIB, HekoToprie LGMD;
0CODEHHO TpH (PHU3IHUECKOH [BOCTIANMTENBHEIE MHONATHHM, METabOJMIECKHE
Harpyske MHUOMATHH
YeranocTs MuacTeHHYeCKHe CHHAPOMBI; MeTaboJIHUECKHE
MHOTIATHM,  HanpuMmep, AeQHUMUT  KHCIOH
MaJIbTa3bl
Konrpakrypsl

UlokoTh EDMD
Crubarenu cpenneroMuonarus Bernema
najnbua
|Puruonenii mo3eonounuk  Jlamun A/C; SEPN1 mwnu FHL1
|ApTporpumos BposkieHHbIe MUONATHH, BPONAECHHAS

MHACTEeHHS
BpoKaeHHBIH BEIBHX RYR1, COL6, CMA Tuna 2
Genpa
['umepnoaBHXHOCTE Hecneuuduueckuit npuzHak, HO MOMKET OBITH
JTMCTAJIBHBIX CYCTABOB rnpusHakom COL6

ConyTcTBYyHOLIee MOpPAKeHHE cepana

ApPHTMHA/HapyIIeHUS EDMD; MHOTOHHYECKAA auctpodus;
TIPOBOAMMOCTH MHTOXOHAPHATbHbIE MHOIIATHH
KapanoMuonaTHs MJI/MJ/IB; Heckosibko LGMD; MeTabonHuecKkue]
1 muonatiy;  MHObHOPWUIIPHEIE — MMOTIATHH;

AMHJIOHI03

[MopaseHne HEHTPAJILHOH HEPBHOH CHCTEMbI (3HAYHTEIbLHOE

|  coBmageHHe, HO BCé DABHO He00X0JHUMO PACCMOTPETh HEKOTOpbIe
BAPHAHTHI HHKe)

Snunencus Hapymenus o0OMeHa BELIECTB, BPOMIEHHLIE
MBIIIEYHBIe JUCTPOhHH

HU3menenns demoro BemectBa Ha MPT w/uau cTpyKTypHEBIe

H3MeHEeHHs]

KartapakTtb! MHOTOHHYECKHE JUCTpO(HUH; aB-
KPUCTAJUTHHOBAsA MHO(HOPHIIIAPHAA MHONATHS;

HEKOTOPBIE BPOXKAEHHbIE MHONATHH (HaNpumep,
DNM2 wm TPM3); peaokue HapyLIeHHs|
(HanpuMep, CHHIPOM Buuu; CHHAPOM
Mapunecko-1llerpena).

IloTeps ciyxa MUTOXOHAPHAIEHEIE MHONATHHM; JIMLE-TIeye-
lomaToYHas MUONATHS

Ulnnoauctpodus JTamue A/C umu PTRF

PabnoMuonus MJIB, RYRI, HexoTopele MeTtabonuyeckue
HapyIeHUA

¥YpoBeHb KpeaTHHKHHA3DbI
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HopmanbHbli WY

BpoxknaeHusle Muonatun; EDMD ¢ myrauusmu

[YMEpeHHO MOBBIMIEHHBIH (Bmamuua A/C; HeHpOreHHbIE  HAPYIICHHS,

2-5 pa3 BblllIE HOPMBI) MUTOXOHIPHAJILHBIE MHOIATHH;
BOCMATHUTEIEHBIE MHOMATHH

'VMepeHHO MOBBILIEHHBIH (BMHOrHe MHUOMATHH %} nucTpodun;

5-10 pa3 BBIIIIE HOPMBI) BOCHAIUTENILHBIE MHONIATHH

OueHb BhICOKH (Domnee uemMMII/M/1b; JUChepITHHONATHS;

B 50 pa3 BhIlIE HOPMBI) KaJTbITAMHOIIATHA; ANOS; WHOraa 1IpH

BOCHAJIMTEJIBHBIX MHONIATHAX

[ToBbILIEHHBIH YPOBEHb
MaKTaTa B CHIBOPOTKE KPOBH
unmu CMOK

MUTOXOHAPHAILHEIE HAPY LIEHHS

HM3menenns KOKH

Crinb €pPMaTOMHO3HT

DOJUIHKY IS PHBIH Hapywenus QyHkuuy konnaresa VI
CHIIEPKEPaTo3, KEIOHIHOE

obpazoBaHHE

MxTHo3 CHKB, cunapom Hopdmana-Uunapuna
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[MpunoxkeHue 2
HepBHo-MBIIIeYHbIe 3a00/1eBAHNS, IOAAA0IIHECH JeYeHHI0

I'ennas Tepanus

1 CMA

OAUroHyKJIe0THABI
2. ML (aHTHCMBICJI0BAS TepanHs)
3. CMA (aHTHCMBICJIOBASI Teparnus)

4. Amunonaos (PHK)
3amecTuTelbHAs (pepMeHTHAas Tepanus
5. boaesns [omme

6. Bonaesne ®adpu

HyTpuTHBHAas IOIEPKKA

il [epBu4HBIi JeHUHT KAPDHUTHHA

8. MHo:kecTBeHHBIH gepuuut auni-KoA nermaporenassl
(MADD)

9= Cunapom Bpayna-Buanerro-Ban Jlape

10.  Iepsuunblii gednuut Kodepmenta Q (CoQ)

11. JleduuuT THMHAHRHKHHA3HL 2

125 MHUTOXOHAPHAJbHAS HEHPOracTPOHHTeCTHHAILHAS

snuedanomuonatus (MNGIE)

HMMMyHHOMOIYJISUHSA
13. Mmuo3HuT
14. MuacTeHus TpaBHC

Moy asnus mepeiayn B HeAPOMbILIeYHbIX CHHATICAX
15. MmuacreHHus rpaBuc
16. Muacrenudeckuii cuaapom Jlamoepra-Urona
17. BpoxaeHHbIH MHACTeHHIeCKAIT CHHIPOM
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[Ipunoxenue 3
Cnucok moJjie3HbIX Be6-caiiToB

HaumonaibHas MeauuuHekasi 6ubamorexa: PubMed
http://www.ncbi.nlm.nih.gov/pubmed

OnuraiiH-KaTag0r eHOTHYeCKHX MAPKEePOB Y Yel0BeKa
http://www.ncbi.nlm.nih.gov/sites/etrez?db = omim

HepBHoO-MbIIeuHbIe 32001eBaHUs, 0(hHIIHATBLHBIH KyPHAT
BeemupHOro od1ecTea HePBHO-MbIIIEYHBIX 3a0o0aeBanuii (WMS)
http://www.nmd-journal.com

Tadnuua reHoB, CBSI3AHHBIX ¢ HEPBHO-MbIIIEYHBIMH 320016 BAHHAMH
http://www.musclegenetable.fr

BcemupHoe 0011eCcTBO HEPBHO-MbILIEeYHBIX 3300/ 1eBAHMI
http://www.worldmusclesociety.org

Crpanuus! no Jleiinenekoi mplmeyHo aucrpodun
http://www.dmd.nl/

[HenTp HepBHO-MBINIEYHBLIX 3a00aeBaHnii, MeqHuHHCKAas MIKOJA
Yuusepcurera Bammnarrona, Cenr-Jlync, Mucecypu
http://neuromuscular.wustl.edu/

basa J1aHHBIX MYTalUHi HACHEICTBEHHBIX NepH(pepHYecKuX
HeBpONAaTHIl
http://www.molgen.ua.ac.be/cmtmutations/

EBponelickuii HeHTP HePBHO-MBbILIEYHBIX 3200/1eBAHNH
http://www.enmc.org

CTpaHHIIBI pecypcoB M0 AHTHTEIAM
http://www.antibodyresource.com/
http://www.glennmorris.org.uk/mabs/WCIND.htm

bank ruépuaomM A4 HccJIe10BAHHH PA3BUTHHA
http://dshb.biology.uiowa.edu/

Mitomap. ba3a JaHHBIX 10 MUTOXOHAPHATLHOMY IreHOMY YeI0BeKa
http://www.mitomap.org/
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Bompocs! aas1 Tecta

1. Ipuuuna oneznu [Momme?
+ a. JleuUuT KUCIOi MaTbTa3kl
b. Jedummt Muodochopunass
c. deduunr dochodpykTokanasml
d. Jeduuur Beteamero dbepmenrta
e. Jeduuur nucrpoduna

2. YV manpuMKa 7 JIeT 3a/epKKa OBHTATENbLHOIO Pa3BUTHA, eMy TPYIHO
xo0auTh. CnabocTh MposBiIAeTcs MPeMMYIIECTBEHHO B TPOKCHMAITBHBIX
MbIlIax. Y Hero HabmopaeTcs cnabocTh B MBIILNAX PYAHOH KIETKH H
ey, a TakKe KPBIJIOBHAHBIE NONarkH. MKphl yBeIHMUYeHE! B pazMepax H
HMMEIT "pE3UHHMCTYI0" KoHCHCTeHIHI0. KoadduuueHT ymcTBeHHOrO
pazeuTHA (1Q) HU3KHHA. Y POBEHb KPEaTHHKHUHA3BI B CHIBOPOTKE COCTABIISET
13 240 ME/n. Tlonyuexa OMOIICHS MBILILE], KOTOPas MpPEICTABIEHA HA
pucyHke 1.
Kakoii M3 DNEpeuyMCIECHHBIX HMXKE J[MarHo3oB fABIAETCH Hauboiiee
BEPOATHBIM?

Puc. 1.

a. Mbuueunas nquctpodus bexkepa

+b. Muoauctpodus JolieHHa

c. Jlune-niaeye-IonaToyHas Mblle4Hasd THCTPO QU
d. KoHEMHOCTHO-OsICHAs MBIIIEUHad AHCTPOdHs
e. CiMHampHasg MBIIIeUHas aTpopus

3. CasazanHoe ¢ X-XpOMOCOMOH pELECCHBHOE 3a00JIEBAHHME, NPH KOTOPOM
Hab/roqaeTcd MpOrpeccHpyromas aTpo(us MMM NETeHEPATHBHLIE M3MEHEHHS
MbIILEUHBIX BOJOKOH C IMEPBHYHOM aHOManuedl BHYTPHKJIETOYHOro Oenka
nuctpoduHa

+a. Meimeunas quctpodus Jfomenna

b. MuoTtonndeckas aMcTpodus
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¢. [TonuMuo3UT
d. Pabpomuenur
e. BpoxneHHas MUOTOHHS

4. KakoBa naTo)M3HOIOTHs MAlMEHTOB CO CMHHANEHOH MBIIIEYHOMH aTtpodueit
(CMA)?

a. briokana HepBHO-MBIIIEYHBIX COEMHEHH

b. Mblieunas geHepBaLis NepH()epHIECKHX HEPBOB

c. YTpara KJIeTOK 3aJHero pora CiMHHOTO MO3ra

+d. YTpaTa KIETOK M NPOMEKYTOUHBIX HEHPOHOE IEPENHErO POra CHMHHOTO
Mo3ra

e. IIpomecc HeKpo3a U pereHepaliyi MbILIEYHON TKAaHH

5. YpoBeHb aKTHBHOCTH KpeaTWH(OC(OKHMHA3LI B CHIBOPOTKE KPOBH IIpH
CHUHATLHON MBIIEYHO# aTpoduu:

a. 3HAYUTENBHO YBEIHYEH

b. Cnerka nogeliieH

c. He ananuzupyercs

d. TToesimeH

+e. B npenenax HopMbI

6. XapaKkTepHbIM MPHU3HAKOM MOBPEKIECHHUS JBHUTAaTENBHOTO HEHPOHA CIIMHHOIO
MO3ra Ha 3JIeKTpoMHOrpaduu Npyu CNUHANLHOH aTpOQHH ABJIAETCA

+a. Putm B dopme "dacTokona"

b. PUTM MMONATHYECKOTO MOPAIKEHH

c. CHIKeHHE CKOPOCTH NPOBEAEHHA HMITYJIbCa MeHee YeM Ha 38 m/c

d. He mensercs

e. [lonTeepkaeHHe CHIUKEHHA ITOKa3aTeleH

7. YKaKuTe JTOKTH3ALKI0 MOPAKEHHH TPU HACTIEICTBEHHOH MPOTPECCHPYOILEit
MBILIEYHOH qUcTpodur

a. Kopa roynoBHoro mo3sra

b. INeputeprudeckas HepBHas CHCTEMa

c. [TepenHue pora CHUHHOIO MO3ra

d. JlarepanbHBIH My4OK CIIMHHOTO MO3ra

+e. MepIieuHas naTonorus

8. Kakue M3 crnenyowux (GOpM NporpeccHpyrolled MbILEYHOH auctpoduu
SABJIAIOTCA MEPBHYHBIMU?

a. Heliponnas amuorpodus [lapko-Mapu-TyTta

+b. Muonuctpodus JiolweHHa

¢. MMMyHOOTIOCpEeIOBaHHAS HEKPOTH3UPYIOMIAS MUOTIATHA

d. CnuHanbsHas MbllieyHas arpodud 5q
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€. MuacreHus rpaBuc

9. BoiOepure noarun CMA, KOTOPBIM XapakTepusyeTcs CNeAYIOUMH
KPUTEPUAMH B COOTBETCTBHH C CHCTEMOH MeKIyHapoOAHOTO KOHCOPLIMYMA [10
CMA: Bospact manudectauuu zabosieBanua 6-18 MecAleB, MaKCHMaTbHbIE
JIBUTATENTBHBIE QYHKLHH — CAMOCTOATENIBHO CHIAT, HEKOTOPBIE CTOAT C OHOPOI,
HE XOIAT, MOTYT NPOKHTE JI0 25 JIeT:

a. CMA tun 1

+b. CMA Tum 2

c. CMA tun 3

d. CMA tun 4

e. CMA ¢ mpIxaresibHOH HeaoCTaTOYHOCTRI0 (SMARD)

10. PexcuM 103MpOBaHUsA HycHHEpceHa?

+a. 4 103kl B Ha4ane tepanuu: 12 Mr/5 mi uATparekansHo B 0-14-28-63 nens,
3ateM | pa3 B 4 Mecsna.

b. OnHOKpaTHO BHYTpUBEHHO 3 pacuera 1,1%¥10-14 mkr/kr

¢. EskenHesHO BHYTph U3 pacuera: 10 2 neT — 0,2 MI/Kr, ¢ 2 JIeT npu Macce Tena
menee 20 kr — 0,25 MI/KT, ¢ 2 Jiet npu macce tena bonee 20 kr — 5 Mr

d. 1 Ma BHyTpUMBILIEYHO 1 pa3 B rox

e. [lepopanbHo, exeTHEBHO

1. Yto sBNsAeTCS OCHOBHOM NPHUYHHOH CIIMHAIBHOM MblIIEYHO#H arpodun 5q7
a. ['eMusuroTHas myrauus B rene RMD;

b. lerepozuroTHas mytauus B rede TTN;

+c. 'oMo3uroTHas aenenus 9K30HO0B 7-8 reHa SMN1

d. F'omo3uroTHas myrauus B rene FKTN

e. Mytauus B rene ASAH

12. qucraneHbie GOpMBl CIMHAIEHOH MbILEYHOH aTpo(uu NpeuMyIlecTBEHHO
HaCIIeAyIOTCH Kak:

a. CA3aHHEBIE ¢ X-XpOMOCOMOH, PELIECCUBHEIE

b. CesizanHbie ¢ X-XpOMOCOMOH, JOMHHAHTHbIE

+c. AYyTOCOMHO-IOMUHAHTHEIE

d. AyTOCOMHO-pPELIeCCHBHEIE

e. Cryyaiinas ToueqHas MyTaLus

13. HauanbHEIe IPH3HAKKH MHOMATHH Dp0a BKIFOYAI0T:

a. CabocTb MBIIIL] LIEU

b. CnabocTh AHCTaNbHBIX MBIIL PYKH

+¢. Melmeunas c1abocTk B MPOKCHMATbBHBIX OTAENAX PYK U [J1e4eBOM Mosice

d. CnabocTh OUCTANBHBIX OTAEI0B HOT
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e. PUrHIHbBIN TO3BOHOYHUK

14. Kak MeHsA€eTCs 10XO0/Ka [IPU MUONIATHH Y eTei?
a. CnacTHyeckas MmoxojaKa

b. AtakTHyecKkas MOX0IKa

+c. « YTHHAg» MOX0JIKa

d. CrennakHas ("merymmHas") noxonka

e. [loxonka maHepHas, HeoObIYHAA

15. Hanugue MuogucTpoduy B KIMHHYECKOH KapTHHE 3a00/1eBaHus XapaKTEPHO
JUIS CJIEAYIOIIMX 3a00IeBaHMI:

a. CTpyKTypHBIE MUOTIATHH

b. CnunansHas atpodus

c. HacnencTeenHele HEBponIaTHH

+d. [Tporpeccupyouiye MellieyHbIe AMCTPOhHH

e. Muactenus

16. Jlns nporpeccupyrolneid Mblue4yHoi auctpodum DOmepH-Ipeiibyca He
XapaKTepHO CIIEOYIOLIEE:

a. Jlokanu3auus MBILEYHBIX aTpoduii NMpeuMMYlIECTBEHHO B TPEXTJIaBOM H
IBYITAaBOM MBIIINAX, MBIIINAX I101Ca HUXKHMX KOHEYHocTeH, Oemep w
Mano6epUOBOH rpy Nkl

b. ATpodus MBIIIIL JTHIIA, TUIEUYEBOTO M0ACA U MEPEIHHX MBILIL HOT

¢. MeUleHHO MPOrpecCUpYIOLLIEE TeUeHHE

d. Hanuyue crudaTenbHBIX KOHTPAKTYp B JIOKTEBBIX CYCTABax, 3armagcHHe
AXMIIJIOBA CYXOMKHIIHS, CKOBAHHOCTE B IIEHHOM OTZE/e NO3BOHOYHHUKA

+e. MeimeuHas 60716

17. CniuHaibHas MbllleyHas aTpodus THIA 3 NPOSBIAETCH B BO3pACTE:
a. 6-18 mecsaues

b. 1o 6 mecsALEeR

+c.> 18 mecaues

d. 8 30-40 net

€. MPH POKIECHUH

18. CesizaHHasA ¢ X-XpOMOCOMOH MHOIAHCTPO(HS He BKIIFOUAET CIEAYIOIIEE:
a. Meimeynas aguctpodus bexkkepa
+b. Muonuctpodus Spbda
¢. Muonucrpodus [romeHHa
d. Muonuctpodus Jleiinena-Mebuyca
e. Muonuctpodua Omepu-/Ipeiidyca
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19. Tloblienne comepskanysi KakuxX (DEPMEHTOR B KpOBH XapakTepHO I
mMuomHcTpoduu HiouieHHa?

a. Amunasa

b. JlakraTnerunporexasa

+c. KOK

d. Jleduimr kucI0i MansTazkl

e- AN ACT

20. Kaxas dyHKUHOHANbHAA LIKANA HCIOJIB3YETCS IS OLEHKH IBHraTedbHbIX
HaBBIKOB Y MalHeHToB co CMA, He HaXoaAUMXCS HA aMOyIaTOPHOM JIEUEHHH?
+a. [lIkana CHOP INTEND

b. Illkana RULM

c. Tect ¢ 6-MHUHYTHO#H X0BEOOH

d. llIkana Bpyxka

f. [llkana usMepeHHs ABUraTenbHON Qynkuun (MEM)

21. Kakue aHTHTENa NPUCYTCTBYIOT [IPH MHUACTEHUH FPABUC?
a. HLA-B27

b. AuTuTena K AByCMUpanbHO# (HaTusHOM) JIHK

+c. AHTHTEIA K aleTHIX0IHHOBOMY pertentopy (AChR)

d. AnrtuTena k anturedy CMHTa

e. HLA-DR

22. Hanuume Kakoro CHMITOMAa HE OKMAAETCA y MAlMeHTOB C MHACTEHHEH
rpaBuc?

a. MenueyHas cinaboctk

+b. YxyaieHue naMsaTH

c. [Iro3

d. TpyAHOCTH ¢ pe4bi0

e. JlpIxaTenpHas HeOCTaTOYHOCTh

23. HepBHO-MbILLIEYHbIE 3a00/1€BaHMs. MOTYT ObITh CBA3AHBI C:
a. BereratueHol gucyHKLUHMEH
b. ®ubpo3npyrOIHM 3a00TEBaHHEM JIETKHX
+c¢. CMHAPOMOM 0OCTPYKTHBHOTO arHO3 CHa
d. bnokazoii cepaua
e. ['actpocTazom
24. OcnokHeHMA I@PH HEPBHO-MBIIIEYHLIX 3a00J€BAHMAX BKIIOYAIOT
crneayroniee:
a. ['unepkanuemus
b. T['mnotepmus
+C. PHIHAIHOCTE MBI
d. Ankanos
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e. CHuxenHas KoHUeHTpauus kpearundochorunaszel (KOK)
25. MUOTOHHYECKUE PEAKLIUU:
a. Bcernaa ceazaHbl CO 30Ka4eCTBEHHOH THNIEpTEpMHEit
b. TlpoHCXOmAT W3-3a YMEHBLICHH PHUTOKA HATPHUSI
¢c. Moryt ObITb CIPOBOLIMPOBAHBI CYKLIMHHIXOJHHOM
+d. O8ycnoBeHE! MOHHAKEHHOH IIPOBOJAMMOCTBIO XJIOpHIA
e. MoryT ObITh BEI3BaHbI OTTMOMAAMHU
26. JleueHHe MHOTOHUYECKHX PEAKLIMI MOKET BKITKOUATD:
+a. JleueHue NpOBOLMPYIOLLIEro (hakTopa
b. lautponeH
c. AuTHaputMuueckue cpeactea II1 knacca
d. Ankanuzauus MOYH
e. Obe3bonupanue
27. Mbuueunas auerpodus JromenHa:
+a. 9710 X clenyieHHOe AETCKOe HEPBHO-MbIIIEYHOe 3aboneBaHue
b. D10 ayToCOMHO-IOMHHAHTHOE 3ab0ieBaHHe
c. [1pu Heit yacTo HAOMIOJAETCS KAPAMOMUONATHS
d. JlucraneHble MEBIIILB! aTPOPHPYIOTCA H CllaberoT
e. [lpumeHeHue OENONAPU3YIOLIMX MHODPENAKCAHTOB  SBISETCS
Oe30nacHbIM
28. BpokaeHHas MUOTOHUS:
a. Dto 3a00JeBaHKE, CBA3aHHOE C X-XPOMOCOMOiH
+b. CHMMATOMBI BO3HHMKAIOT B pPE3yJibTaTe HapylleHUs paboTel
HATPUEBbLIX KAHAJIOB
c. [lpw He#t HabmogaeTcs WHPOKO PACNpPOCTPAHEHHAS THIEPTPOQH
MBIIIIL
d. MecTHoe TNpPUMEHEHHE aHECTE3UPYIOIIEro CpeiacTBa MOKET
croco0CTBOBATE paccnadIeHHIO MBILIEYHBIX KOHTPAKTYP
e. 2T0 3aboneBaHHe CBA3AHHOE C CYCTaBaM.
29. HapyuieHHs HEPBHO-MBILIEYHOH MepenayH:
+a. Bce BepHo
b. MoryT yXyAlHTECA MPH NpHeMe aHTHOMOTHKOB
¢. MoryT OBITE CBA3aHBI CO 3MI0KAYECTBEHHBIMH HOBOOOPa30BaHHAMH
d. MoryT TnpofABIATH HYBCTBUTENBHOCTE K KypapenogoOHBIM
(HeaenoNApH3yOIIHM) CPEICTBaM
e. MoryT neunThcs HHIMOUTOpaMH XOIHH3CTEPA3EL
30. Kakune 13 nepeuHcIeHHbIX Hike cpeicTB HE yCcuiuBaloT HEpEHO-MBIILIEUHY IO
crnabocts?
a. MeTHInpe1HU3010H
b. PokypoHnuii
C. AMHHOTHIIKO3H/IBI
+d. LedanocnopuHsl
e. Bce HeBepHo
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