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3a0o0yieBaHUs, COOPOBOXKAAIOIIUECCS
M30JIMPOBAHHLIMHU OYarOBBIMHU ITOPAKESHUSIMU CTBOJIA

® UHCynbT

® Omnyxonu (mmoma,
auMdoma)

® PaccegHHbBIN

CKJIEpO3 (CTBOJIOBOM
KHC 10%)




3a00eBaHMsI, COMPOBOKIAIOIINECS
M30JIUPOBAHHBIMH OUArOBLIMU
OPaXKECHUSIMU CTBOJIA MO3Tra

® lleHTpanbHbIA ITIOHTUHUHBIN MUEITUHOIN3
® bores3ns bexuera
® CLIPPERS cunapom

® FXTAS cunapowm (fragile X-associated tremor
ataxia syndrom)

® MuTtoxoHapHadbHbIC dHIIC(]aTonaTUH B T.4.
LBSLcungpom - Leukoencephalopathy with brain
stem and spinal cord involvement and lactate
elevation

® CunapoM Kepnuca-Ceiipa
® OHuedanut bukepcradda



bose3npr bexdera

CUCTEMHBIN BACKYJIUT C IIOPAKEHUEM MEJIKUX U CPEIHUX APTEPUM U
BEH

CunapoM pacnpocTpaneH Ha bamxkaeM Boctoke u B A3un.

PenunuBupyromme u3bsa3BiIeHUs CIU3UCTBIX PTa, MOJIOBBIX OPraHoOB,
Jla3, BHYTPEHHUX OPTAaHOB, KOXKU U CYCTaBOB.

HLA-B51, myranuu B rene ®HO, T 3HAON€HHOTO aJIKOTOJIS.

JlucceMUHUPOBAHHBIN MEHUHTOAHIIE(QAITUT C NEPUBACKYJISIPHBIMU
TuM(pOUTapHBIMU WH(UIBTPATAMU BOKPYT BEHYJ U KaIUJUISPOB U
oyaramu HEKpo3a B CTBOJIE MO3Ta 1 0a3aJIbHbIX TaHIJIHX.

["ammronuHanum, [eMeHIuA




bone3up bexuera. MPT

® Ouyaru HoBBIIIIEHHON MHTEHCUBHOCTU MP curnamna B
pexume T2-BU,

® [lorpannyHast 30Ha MPOMEKYTOUYHOI'O U CPEIHETO
MO3ra, HOKKH MO3Ta, MOCT U CIIMHHOM MO3T.

® MoryTt nopaxarbcs 0a3ajbHbIC TAHTIINH,
BHYTPEHHME KaricyJibl 1 3H.

® YHacTo M30JIMpOBAHHOE TTOPAKEHUE CTBOJIA MO3Ta,
3aTeM JIOKaJIbHas arpodusl.

® Ilocie BBenenua KB HakorieHue ero ouaramMu B
OCTpPYIO (pazy u ObICTpOE CHIKEeHUE HakoIuieHus KB
rocie Tepanuu ['KC



Ouiedanmut bukepcradda

® OcTtpoe  JECMHUEIMHHU3HPYIOIIEE  3a00J€BaHHE  C
NOBBIIICHHBIM TUTpoM AT k ranrmmo3uay GQIlb,
ABJIAIOLIEECA, HApAAY ¢ CUHApOMOM Muiuiepa-duiiepa,
pasHoBugHOoCThIO CI'b, m®  Xxapakrepusyromeecs
NEMHUACITUHNA3AINUEN CTBOJIOBBIX CTPYKTY]P

Sl A
2-weight-

tense lesions, at bilateral midbrain and cerebellum on
ed and Flair images.



KnnHanyeckas kapTuHa dHIE(haInTa
bukepcradda

® YrHeTeHHE CO3HAHMs, PACCTPOUCTB JIbIXaHUS U
CEPACYHOU NEATCIBHOCTH HET

® T cyX. peIeKCcOoB

® [IpOBOIHUKOBBIE PACCTPOMCTBA UYBCTBUTEIbHOCTH,

® CumMmeTrpuyHas arakCus

® HapyxxHas oTaabMOIIerus IporpecCupyrolue B
TeueHue 4 Helnelnb.

® benkoBO-KIE€TOYHAA AUCCOLMALIMA JIMKBOPA.

Hucxoasmuu xap-p MopaXxeHus: OT IT1a30BUL. HEPBOB U
HUKE.

[ IpricoemrnHEeHnE BSAIIOTO TETpanape3a 03Ha4aeT NEPEXO]T
sHIedanura bukepcradda B CI'b.

® XOpOIHUU IPOTHO3.



LlenTpanbHbIN TOHTUHHBIA MUEITUHOJIN3

® /lemuenuHu3aIUs LHEHTPAJIbHbBIX
OTJZICJI0B MOCTA IIPHU CABHUTaX
BOJIHO-3JIEKTPOJIMTHOrO OajaHca,
0COOE€HHO IIpU OBICTPOM
KOPPEKLMY THIIOHATPUEMHUH.

® XPOHUYECKUHN AJTKOTOJIM3M,




LleaTpanbHbId IIOHTUHHBIA MUEIUHOIN3. KilnHnKa

® CnabocTh B HOrax, 3aTpyqHECHUE PEUH,
[ICEBA0O0YIHOAPHBIN Mapaanuy, ICUXUYCCKUEC
HApYIIICHUS, TETPAILIETHs, CYIOPOTH, TPEMOP.
I TazoaBUrarenbHbIC HAPYIIECHUS PEIIKHU.

® KIMHUKO-paJIMOJIOTHYECKasd JUCCOLAALIUA:
OTCYTCTBHE OYArOBBIX HAPYILICHUH IIPU
BBIPAXKCHHBIX U3MEHEHUSAX MOCTA

® B 10% accomuupoBaH ¢ SKCTPAIIOHTHUHHBIM M

® MP-cuMIitoM «KpbUIbS JIETYYEU MBIIIINAY», BO3MOXKHO
OJTHOCTOPOHHEE MOPAXKEHUE TOBBIIIICHUE
MHTEHCUBHOCTU MP curnaina B T2-BU u
nonvxxeHue — B T1-BU



FXTAS cungpom (fragile X-associated tremor

JIOMKOHM X-XPOMOCOMDBI
CTX

ataxia syndrom) CuHapom

Normal X chromosome

SIS

Fragile-X chromosome

fragile site

Control

Cells from the
brains of patients
who had Fragile
X-associated
Tremor/Ataxia
Syndrome (right)
contained far more
of the toxic protein,
stained dark red,
than brain cells
from people with-
out the disease
(left).



MuToXOHApHAIbHBIC PHIIE(AIOATHUH B T.Y.
LBSLcunapom - Leukoencephalopathy with brain
stem and spinal cord involvement and lactate

elevation

MyTtanunu reHa DARS2, MUTOXOHApHUAILHOW aCIIapTHJIL
T-PHK cunterassl (DARS2; MIM *610956). Jlokyc
1g25.1.

AYTOCOMHO-PEIIECCUBHBIN TUII
® Hapyuienue moxoaku,

® [loBplICHUE MBIIIICYHOTO TOHYCA I10 CIIACTHYCCKOMY
THUIIY B HOI'dX

® OIUIPHUIIAJKH
® HurennexryalbHble HAPYILIEHUS

® HapynieHrne noBepXHOCTHOM U BUOPALIMOHHOM
YYBCTBUTEILHOCTH B JIMCTAJILHBIX OTAEIAX
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CpeaHui MO3T
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KiInHUnYEeCKUU cirydyan

® /IBoeHue B razax
® C mercTBa ABYCTOPOHHMU IITO3

® V2016 —ipocTthie hokanbHbIC IpUagku 10 S0 B
NeHb, KOCOIIa3ue, HENOABMKHOCTD INIa3HbBIX SIOJIOK,

37.4 C

® NS: nonHasg HapykKHasg O(TaIbMOILICTH,
TTOBBIIICHUE CYXOXKWIBHBIX PEMIICKCOB,
IBYCTOPOHHHMH CUMIITOM baOMHCKOro, HapyIlICHUE
I7TyOOKOM YYBCTBUTEIILHOCTH B KMCTSX M CTOMAX,
WHTEHIIMA ITPU BBIMIOJIHEHUU KOOPIUHATOPHBIX
po0



Cunapom Kepuca-Cernpa

® Cnopaaguueckas MYJIbTHCUCTEMHAS
MUTOXOHApHAJIbHASA ITaTOJIOTUS.

® B 1946 . T. Kearns: nporpeccupyronias HapyKHasl
opTanbMOMJIETrus, IUIMECHTHAs  PETHHONATHS,
KapJIMOMUOIIATHUS C HAPYILICHUEM IIPOBOISAIICH
CHCTEMBbI U Pa3BUTHEM IOJHON AB-010KabI

® Myramuu MT/IHK: kpynnabie nepectporiku MT/IHK
— < obmas npeneuus.> (r-mMyTaldu), TOYKOBEIC
MYTaI1 Mt IHK-TPHK (syn-MyTarun),
nymieknusa MT/JIHK

® CTpyKTypHBIE W3MEHCHHUS MBIIICYHBIX BOJOKOH B

BUAe (eHoMeHa < pBaHBIX.> KpPACHBIX BOJIOKOH
(RRF),




Cunapom Kepue-Cenpa. Kimmanueckas

KapTHHAa

Manudecranus 20-30 ner.

@ [Iporpeccupyrouias HapyKHas o(pTaIbMOILIETHS,
ABYCTOPOHHMI  MTO3, INUTMEHTHAs  JereHepalus
CETYaTKH,

® JlonomHuTenbHO ~ OJOKaza  cepama,  MO3KEYKOBEIC

pPacCTpPOUCTBA

3azep>kKa (PU3NYECKOTO M MOJOBOTO Pa3BUTHSA, UXTHO3 C
ouyaraMu TUIICPIIMIMEHTALIMKA, BaJbl'yCHasd JCBHALUA
T'OJICHEU U BBICOKHUM CBOJ] CTOIIEI.

Hapymienus co CTOpOHBI SHAOKPHUHHON CHCTEMBI —
AeUIIMT TOPMOHA POCTA, THUIOIOHAJW3M, CaxapHBIN
Aua0eT, TruIonaparupeo3, HapylIeHHEe aJpeHarIoBOIO
oOMeHa



Baponunes MoCT

@ MP-toMorpamMma BbIABUJIA 30HY

HEOTHOPOIHOIO CHUTHaJa
4,7%4,3*2.6 cM B BapOJHEBOM
MOCTY C BbIPA)KECHHBIM

nepu(@OKAIbHBIM  TJIHO30M, a
TAKXXE€ YyYyaCTKaMu OKPYIJION 3
(hOpMBI C JTUKBOPHBIMH - Al
XapaKTEPUCTUKAMU. Ilocne omm 1 N TR B0 0050
BBeacHus KB ycunenue MP-

cUrsaya B 00JIaCTH MOCTA.




KoHcTaH1o Bapoiui

@ Nk 1543, bonousss — 1575, Pum
| ) N

e r—  HUTAJIBIHCKHU aHATOM DIIOXH

Nl

PeHeccanca, TMYHBIN Bpay
nansl [ puropusa XIII.

Wccnenosarenb Mo3ra u
MEXAHU3Ma SPEKIIUH.

B 4ecTh XUpypruyeckux
TOCTHIKEHUM 10 U3BJICYECHUIO
PA3JIUYHBIX KAMHEN U3
OPraHM3MOB COBPEMEHHUKOB
B Pume ycraHoBiieHa
MEMOpHAJIbHASA TUINTA,
BBLITIOJIHEHHAA U3
MU3BJICUCHHBIX UM KaMHEHU

Lot
H TR

CONSTANZO VA



Hcropusa Ha3BaHUS BapOIUeBa MOCTA

CexnnoHHOE TTOMEIIEHNE
pacnosiarajgoch psjioM €
MocTOM uepe3 Tuop,

YacTo Baponuii oTabpixan
Ha OaJIkoHE C BHJIOM Ha
MOCT, pa3IJisiibIBas
CTAJIKUBAIOIIHAECS TTOBO3KH
U CHYIOIIUX IO UX
KOJIECAaMU PUMIJISH.

Hasgarp oTnen mosra, rae
IPOJIETAIOT PA3JIMUHbIE
HEPBHbIE ITyTH

"MocTt! - BOCKJIIMKHYJI OH. -
Tonapko mocT!". A
OAYMaB, JOOABUII:
"BaponueB moct. Tak
Kpacusee'.



KJIMHUYECKUN Cliyyau

® Ilanuent b., 38 set, pazHopabouuii

® lllaTkoCTh MTOXOKH, IIEPUOTUUECKUE
rojioBokpy:xeHus ¢ 2009 roga. 3aboaeBaHue
PA3BUBAJIOCH OCTENEHHO, OCTPBIX SIIM300B HE
OBII0.

® C ¢epans 2014 nonepxuBaHue U NOKALLINBAHHUE.
IToxonka yxyamanachk, IepeaBUraicsa oe3
ITIOCTOPOHHEW MMOMOIIU, OJHAKO HECKOJIBKO pas
majall.

® B urone 2014 onemMeHnue nuna, J1BOCHUE, HCYETKOCTD
peun.

® C ocenn 2014 y nanieHTa BO3HUKIIN I'OJIOBHBIE
00JIM C TOIIHOTOM W HAPYIICHUEM 3PECHUS.



HeBpoJioruyeckum craryc

CTurmel 1u33MOpHOreHe3a
® | opu30HTAILHBIA HUCTAIM

® Jlucharus. I 1oToUHBIN M KOpHEATbHBIN pedIieKC
CHUKEH C ABYX CTOPOH. | eMurumnecre3us jJuna

® Peduekchl opanbHOr0 aBTOMaTu3Ma.
® CumnTom babuHCKOrO

® Ilape3 B mpaBoM pyKe.

® Arakcus

® Acuneprus badbuHckoro



JleueHue

® MeTWIpEeaHU30JI0H 5 T BHYTPUBEHHO
HAOII0AJIOCH YIYUIICHHUE ITIOTaHUS,
OJTHAKO, COXPAHSIMChH ITUPpAMUIHAS
HEIOCTATOYHOCTh B PYKE U aTakCHs IIpu
XOJIBOE.

® [lanueHT OBLI BBINKCAH C HA3HAYCHUEM
BHYTPb METHIINPEIHU30JIOHA B 103€ 48
MTI 4€pe3 JICHb



CLIPPERS SYNDROM

® Chronic lymphocytic inflammation with
pontine perivascular enhancement responsive
to steroids

® XpOHUYECKOE TUM(POLUTAPHOE BOCIIATICHHUE C
OpaKCHUEM MOCTA, KOHTPACTHBIM
YCUJICHUEM NEPUBACKYISPHBIX IIPOCTPAHCTB
B MOCTY I10 JAHHEIM MarHUTHO-PE30HAHCHOU
TOMOI'pa(rM, OTBEUYAIOIIECE HA TCPAITHIO
IJIFOKOKOPTHUKOCTEPOUIHBIMH IIpenaparaMu



PacnpocTpaHeHHOCTb

® B HacToswee BpeMs B Mmpe

3aperncTpmpoBaHo okoAo 50 cayyaes
CLIPPERS cnHapoma



DTHUOJIOTHS U [IaTOTEHER

WNMMYyHHO-0IOCPENOBAHHBIN BOCIAIUTEIbHBIN
reHes (OUoICus- IEPUBACKYJIISIpHBIE, T-
KJICTOYHBIC HH(PUIILTPATHI B 0Yarax, KOHTPACTHOE
ycwiieHre Ha MP'T, TepanieBTuueCcKrm OTBET Ha
UMMYHOCYIIPECCUBHYIO TEPAITHIO.

BoBiieueHue B MpOIECC HEPUBACKYIIAPHOTO
IPOCTPAHCTBA MOCTA M MPHJICKAIIUX 00JIacTeM
I'M 3a cueT ayTOaHTUT€HHBIX 3IUTOIIOB B
IIEPUBACKYJISPHBIX TKAHIX MOCTA.

IlepBryHO€E BOCIIajieHME B BEHO3HOU CUCTEME



MPT muarnoctuka CLIPPERS cunapoma

® ToyeyHbIC U TSHKUCTBIE OYaru IOPaXEHUsI B MOCTY,

TUIOWHTEHCHUBHBIE B peKUME T 1, THIEpUHTEHCUBHBIE B PEKUMAaX
T2 u FLAIR . Hakomnenue KB ouaramu.

® «Conb c nepuem»

CynpareHTOpHalIbHBIE TIEPUBACKYIIAPHBIC TPOCTPAHCTBA.

® JlakyHapHbl€e HH(DAPKTHI, OKKIIFO3US JICHTUKYJIOCTPUAPHBIX

COCYJIOB 34 CUET I/IHd)I/IJIBTpaTOB
Patient 1 , ‘ ; | o Patient 3 - ) Patien't-%T -

N




MPT kaptuHa nopaxeHus
IIPOJIOJITOBATOIO MO3ra,
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KJIMHHUYECKUU IIPUMED

® 2014 ¢ xan00b1 HA ¢J1a00CTH B HOrax 00JIbIIIE MPABOIA,
HEBO3MOKHOCTH NEePEABUTATHCH, IBOCHUE, HAPYLICHH
MOYEHCIyCKAHMS, HHTEHCMBHBIE 00JIM B 111ee M NIPABOM pyKe,
00J1acTH 3aTbLIKA. 7ZKa/100bI B TeueHue 7 THeHd mocJie
MepeoxJIaKaAeHUs

NS: HucTarm, HapyumieHue IoTaHus. IleHTpaJbHBIM ClIACTHYECKUM
Terpanapes . Ta3oBbie HAPYIICHUS 110 HEHTPAJILHOMY THILY.

® Karamue3: mocje onucanHoro odoocrpenust 1 pas B 10 mec
HAOJIIOAJIUCH YXYIIIEHUS B BUE MPUCTYIOB CYI0POr B IPaBbIX
KOHEYHOCTHAX YaCTOTOM 10 5-6 B CYTKHU , CJIA00CTH B IPABBIX
koHeuHOoCcTHAX. [Tocaennee odocTpenue B centsiope 2016

® MPT meirHoro oraesna ¢ KoHrpacruposanueMm ot 28.09.16
0YaroBbi¢ M3MEHEeHUH cnuHHOT0 Mo3ra C2-C5 ¢ makomiaenueMm KB.
Ouara B 00J1aCTH IIPOX0JITOBATOI0 MO3Ira He ONpeaeasieTCs

® AHTHMTEJA K aKBaNOpuHY , TUTP 1:160

® /Imarnos: Ontuxkomueaur JleBUKa , yMepeHHbIN Mape3 B IpaBou
HOT'e, MePUOANYECKUMHU CIIAa3MAMHU B IPaBbIX KOHEYHOCTHX,
HEBPOMATHYECKUM CHHIPOMOM B IIEMHOM OT/AeJIe U PaBOil pyKe,
cTaauda 000CTPEHUS



Karamues

® ITocne omucannoro odocrpenus 1 pa3 B 10 mec
YXYIIICHUS B BUJIC MPHUCTYIOB CYAOPOT B IPABBIX
KOHECYHOCTAX YaCTOTOU 10 5-6 B CYTKH ,
c1a00CTH B IpaBbIX KOHEUYHOCTSIX. [locaennee
o0ocTpenue B ceHts0pe 2016

® MPT mierHoro oraieina ¢ KOHTpaCTUPOBAHUEM OT
28.09.16 oyaroBrie NIBMEHEHUU CIIMHHOI'O MO3ra
C2-C5 ¢ gaxoruiegneMm KB. Ogara B o0Oactu
IIPOJOJrOBATOTO MO3Tra HE ONPEACISICTCS

® AHTHTENA K aKBarmopuHy , TUTp 1:160

® Onrukomuenut /leBuka



OnrukoMueaurt (00J1e3Hb /leBHKA)

® BocnamurtenbHoe IEMHUCITHHU3UPYIOIIEE
3a00JICBaHUE IHHC, XapaKTepU3yIolIeecs
CCJICKTUBHBIM IIOPAKCHUEM 3PHUTEILHOIO HEpBa
(OCTpBIM U MOAOCTPHIM HEBPUT) U CIIMHHOI'O MO3ra
(OOIIUPHBIM ITONEPECYHBIN ITPOJIOJIBHO
pacupocrpaHeHHbin muenut LETM Ha ypoBHeE
IPYIHBIX, PEXE IIEHHBIX CETMEHTOB) MpH
OTHOCHUTEIILHO HEBBIPAXKCHHBIX M3MCHCHHSAX B
TOJIOBHOM MO3TE€.

® (G36.0



OCHOBHAas MUILIEHb MMMYHHOW PEAKIIUU IIPU
OM

® bemnok BOAOIPOBOJAIINX ./
KaHaJIOB KJIETOYHBIX MEMOpaH (( >

akBanoput-4 (AQP4) naxonurcs \5(\”\ Jﬁ@@

B OTPOCTKAX ACTPOLUTOB,

CBi’A3AdHHBIX C SHHOTGHI H,0 and solutes
epeOpaIbHbIX COCYyI
OIpeIeIseT rOMEOC ‘ bl

l'

H,0 and solutes

xunkoctn [[HC, yuyacTByer
oopazoBanuu [ Ib.

® AT k akBanmopuHy-4 BBISBIISIFO  HN
y 52% OOJIbHBIX. HOO

00@

Intracellular




Cmacu0o0 3a BHUMAHUE




