Jlekuuns 6.

[lereHepaTnBHbIE 3aboneBaHUs
HEPBHOU CUCTEMBI



HenpopgereHepaTtmBHbIe
3aborneBaHnUs HEPBHOW CUCTEMBbI

- bone3Hb Anburenmepa

« CuHgpom [layHa

- bone3Hb [lapKMHCOHa

 bone3Hb XaHTUHITOH

- PaccessHHbIN CKnepos3

- bokoBOU aMnoTpodn4yecKkum cKknepos



bone3Hb Anburenmepa

- bonesHb AnbLrenmmepa - gereHepaTtmBHOE
3aboneBaHme LieHTparibHON HEPBHOW CUCTEMBI,
XapaKTepusyrLleecs Nporpeccupyroinm
CHMXEHNEM UHTESNNEKTA, PaCCTPONCTBOM
namMmsaTu U UsSMeHeHneM noeegeHusd. ['lo oueHkam
BO3 B mupe okono 18 MmnnnmnoHoB YenoBEK
cTpagaet bonesHbio Anburenmepa. bA
OTHOCUTCA K T.H. aMUIONJ03aM,
XapaKTepM3YOLLUMCA OTNIOXEHNEM DENKOBbIX
KOMMJIEKCOB B Pa3fiMYHbIX TKAHSX.

- [TaToreHes BA cBs3aH C OTNOXEeHNEM B TKaHU
MO3ra aMmurionaHoro NenTuaa, Bbi3bliBaKOLWLEro
noereHepauunto HEMPOHOB N HapyLLeHne
XOJNIMH3PrMYECKON CUHANTUYECKON Nepenadn.




Hayano 6onesHu

- BblgensatoT 6one3Hb AnbLremmepa ¢ paHHUM Havarnom
(0o 65 net, npeceHunnbHasa oopma) n 6onesHb
Anburenmepa c no3gHMM Hadvanowm (nocne 65 ner,
ceHunbHas dopma). 3aboneBaHne 0b6bIMHO BO3HUKAET Y
noaen noXxnnoro n CTapyeckoro Bo3pacrTa.

- HacnegctBeHHOCTb UrpaeT BaXXHYH pornb B
BO3HMKHOBEHUN 3aboneBaHuns: npumepHo B 80%
cny4aeB 6one3Hb Anburenmepa onpenensaeTcs
HacneACcTBEHHOCTbIO, B OCTarbHbIX CMy4YadX OCHOBHOE
3Ha4YeHne MMerT BHeLHue Bo3aencteus. OkpykatoLas
cpena MOXET UMETb CYLLIECTBEHHOE 3HAYEHUE HE TONbKO
ansi camoro doakta pa3Butuga 3aboneBaHnsl, HO MOXET
TakXe BNMUATb Ha TO, B KAKOM BO3pacTe BO3HUKHET
3abonesaHune



OTKpbITUE aMUNMONA030B 1 CBOWCTBA
aMUNoOnaoB

Pynons BUpxoB - HEMELKNU Y4YeHbIW, BNepBbIe
onucasLwwun B 1842 rogy amunongos — eua
3aborneBaHumn, K KOTOPbIM OTHOCUTCSA U BONE3Hb
Anburenmepa. AMUIonagosbl CoOnpoBoOXKaarTCH
obOpa3oBaHMEM B TKaHAX ocagkoB (OnsLlek),
COCTOSALLMX U3 aMUIOUOHbIX OEnkos.

Bce TMnbl amMmnnonaoB, HECMOTPS Ha pasnuMunsa B
> Q NepBUYHON CTPYKTYpPE, UMEIOT o0Lme dn3nko-
" XuMMn4yeckue CBOWMCTBA.

1. BTopnyHaga cTpykTypa B-ckrnagyaroro cros,

2. XapakTepHasa 3f1eKTPOHHO-MUKPOCKOMNMUYecKas
doopma HeeTBAWMXCA pndpunn - 8-10 HM B AnameTpe
n oo 100 HvM B AnNUHY



CBouncTBa beTa-amMmmnionaos
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KOHUEHTpPpaundax cosrnnm, HoO MoryT ObITb IQKCTpParnpoBaHbl BOLI,OVI

OcHoBbIBassiCb Ha 3TOM HabnaeHun, B Ha4ane 70-x rogoB 6bina
npoBeaeHa 3HaunTenbHasa paboTta no sKcTpakuum

aMmunonga n3 TkaHen cTpagaroLmx ammnongosamMmm Nnogen



KnnHnyeckas KkapTuHa

1. OeBroT 0ObIYHO MEeASTIEHHbIN U MOXET OJSINTbCA OT HECKOSTbKNX MECSLIEB
0o 2-4 net. XapakrtepuayeTtcs nosiBNeHUeEM 1 NOCTENEHHbIM HapacTaHUEM

PAcCTPOUCTB NaMATH.

2. HayanbHbIN Nnepuoa XxapakTepusyeTca yTpaTon COHTAaHHOCTU B
ncuxuke. B noBegeHnn 60nbHOro Ha POHE CHMXKEHMSA NaMSATU BO3HUKAKOT

cTepeoTunnHble peakuyuun.

3. Pa3BepHYTbLIU nepuon - NosiBfieHne arHosmm, adoasum n anpakcuu.
bonbHOW HE NOHMMAaET obpalLEeHHOW peyn, He MOXET Ha3BaTb NpeamMeThl. B
HEKOTOPLIX Cry4vasix pasBMBaEeTCs NIoropes - NOTOK MarionoHATHOW n3-3a
arpamMmartu3mMoB pedun. PaccTponcTea pedn ConpoBOXaOakTCA HapyLLeHNEM
NMCbMa N YTEHUS: HE Y3HAET DYKBbI, HE MOXET UX CIIOXWUTb B CIIOBa.
3puTenbHasa arHo3ud B BUae HEBO3MOXXHOCTM Y3HaTb popMy, Npeamer,
nunuo. NpocTpaHCTBEHHAs arHO3Usl He NO3BONSIET OOSIbHBIM a4anTUPOBATLCS
B HOBOM MNPOCTPAHCTBE, PACCMOTPETL OCODEHHOCTU KApPTUHKK (HE MOTYT
CITOXWUTb Lienoe npeacraBrieHne O KapTUHKE, BUOAT TONbKO OTAESbHbIE
9JfIEMEHTLI), HEe MOTYT OnpeaennuTb PacrnonoXeHue NpPeagmeToB B
NpoCTpaHCcTBe. B KOHLIE 3TOM CTaguun pa3BnBaETCH anpakcus -
HEBO3MOXXHOCTb COBEpPLUEHUSA MPOM3BONbHbIX ABUMXEHUN U pacnag
NPUODpPETEHHLIX paHeEEe HaBbIKOB (CTOSAHME, CUAEHWE, BriaeHne CTONOBLIMU
npegMmeTamm, xoabba).

4. KoHeYHas cTaamsa xapakrtepumsyeTtcs rinyookmm oowmm cnaboymmem. M3
OBuraTenbHbIX akTOB OCTalTCA NPUMUTUBHBbIE pedriekCbl — cocaTernbHble,
XeBaTterbHble, rnotaTenbHble.




BA — 3aboneBaHne NoXXunbix

B CLUA 6one3Hblo AnbureMmepa ctpagaetr

< ‘
OKOIO 4 MIH YernoBek



Henpomopdonornyeckaa KapTuHa

- LlepebpanbHas atpodus, yTpaTta HENPOHOB U
CUHarcoB, rpaHynoBaKyossipHas gereHepauus,
rmmMo3s, amunongHas aHrmonatus, NpucyTCcTBue
CEHUNMbHbIX BNsLEK U anbLreMMepoBCKoe
nepepoxageHunsa Hempodunodpunn. Cpegu
yKa3aHHbIX NPU3HAKOB AMarHOCTUYECKOoe
3Ha4YeHME UMEIOT TOSbKO KIlaccmnyeckue
HeEnponaTosiorMyeckme MapKepbl. CEHUIbHbIE
OOALLKKM U HEMPODMOPUINIAPHbIE KITYOKMU.




buoxnmumyeckas amarHocTuka

- B nukBope B60onbHbIX, CTpagaroLwmx 60nesHbto
AnbuUrenmepa, CHMXeH ypoBeHb nentuaga b-AP42 un
NoBbILLEH YPOBEHb Oernka Tay. [pucyTcTBue B NIMKBOpE
KOMOUMHaUMKM 3TUX ABYX NPEANOonoOXNTENbHLIX MapKepoB
bornesHn Anburenmepa rnpusHaeTcsa akTopom,
NOBbILLAKLWNM TOYHOCTb ANArHOCTMKK 3aboneBaHus

- Takum obpasom, BA onpenensieTcs Kak 4eMEHLUA,
KOTOpaga coBnagaeT C NPUCYTCTBUEM B MO3re
BHEKIETOUYHbIX aMUIOUOHbIX OnsLlek, coaepXallmX,
[MaBHbIM 00pa3oM, amunounaHble NenTuabl U Hanmine
BHYTPUKNETOYHbIX HEMPONOPUNNAPHBLIX KNYOKOB,
COCTOSALLNX, B OCHOBHOM, 13 Oesika Tay.




CoBpemMeHHasa Tepanuna bA

1) KoMreHcamopHas (3amecmumersibHasi) meparius, HanpasfeHHas Ha
npeogorneHne gecduumta HEUMPOTPAHCMUTTEPOB B Pa3fUYHbIX
HEMPOHASIbHbIX CUCTEMAX, KOTOPble B DOSbLUEN UMM MEHBLLEW CTEMNEHM
ctpagatot npu BA. K HUM oTHocATCS:

- MIHIMBUTOPbI aueTUnNXxonmMHacTepasbl ( AXI): HeobpaTuMble
(bN3OCTUNMUNH, TaKPUH, aMUPULONH) YACTUYHO OBpaTUMbIE (3KCESOH) U
obpaTumble (apucenT)

- Npenaparbl HanpaBeHHbIE Ha YCUNEeHME LeHTParbHOM
XOINMMHEPIrnYECKOM akKTUBHOCTU - IMMaTUNH

- MOAYNATOPDbI rnyTamaTepqueCKon CUCTtemMbl- akaTnHOoJ1, MEMaAHTUH

2) HelporipomekmugHasi mepariusi, cCnocobcTBytoLLas NMOBLILLIEHUIO
XXn3HecnocobHocTH ("BbKMBaAeMOCTU") HEMPOHOB N HENPOHAarbHOM
NS1IAaCTUYHOCTU- LepebponnsnH, Mekcnaon

3) sazoakmueHas mepariusi- HALEProrunH (CEPMUOH)

4) npomueosocnanumeribHas mepanus. OCHoBaHMEM A pa3paboTKu
9TOM Tepanum rocryXunm anMaeMmosriormndieckme gaHHble,
nokKasblBatoLme, YTo nuua, ANUTENbHO NONyYaBLUNE HEFOPMOHAabHYIO
NPOTUBOBOCMANMUTENBLHYIO Tepanuio, JOCTOBEPHO pexe 3aborneatoT BA.
metoTca gaHHble 0 BO3MOXHOM BOBNEYEHUN MMMYHHBIX U
BOCManuTenbHbIX MPOLEeCcCOB B HEUPOHAarbHOe noBpexaeHune npu bA.
[Toka HesiCHO, urpatoT N OHW POrib MNEPBUYHOINO MEXaHM3Ma UNu
SIBMNSAOTCA OTBETOM Ha Npoucxoasillue naTtonornyeckne N3MeHeHus



buoxnmmnyeckne cobbitna npu bA

 [lepBUYHbIM KOMNOHEHTOM aMUITOUOHbIX bnsawek aBnaeTcs -
amunongHein nentng (b-AP, m.m. 4200), HepacTBOPUMBbIN
nentng u3 39-43 aMMHOKUCNOT, KOTOPbIN 0brnagaeT CUnbHOW
CKITOHHOCTbIO K 06pa3oBaHuio 3-ckriagdaTton CTPYKTYpbI,
onuromepusaumn n opMmUpoBaHUIO arperaTos.

- [B-amunoung - NpoayKT NPOTEONIMTUYECKOro paspyLUEHUS
BblcOKkOMonekynsipHoro 6enka B-APP (100-140 kda),
MMEIOLLIEro OANH TpaHCMeMbpaHHbIN AoMeH. 3-APP
pacLlennaeTca nog AeucTBMeEM rpynnbl NpoTeas, U3BECTHbIX
Kak cekpeTasbl. AMUIonagoreHHoln ydactok 3-APP coctasnser
4YacCTb BHEKIETOYHOro gomeHa benka (28 aMMHOKNCIIOTHbLIX
OCTaTKOB) U YacTb TpaHCMeMbpaHHoro gomeHa (11-15
aMMHOKWNCIIOT).

- APP moxeT npetepneBaTb pag NOCTTPAHCNIALNMOHHbIX
XUMUYECKMX MOoaNPUKaLnn, B TOM Yncne cyrnbdatmpoBsaHue rno
TNpo3unHy, N- n O-rnukosnnupoBaHue, pocdonmpoBaHue u
NpOTEONINTUYECKOE pacLuensieHne



benok-npeawecrteseHHUK -APP

- benok 3-APP cuHTeanpyetcsa y Bcex noaen, ogHako, ero
bronoruveckas PyHKUNS 00 HedaBHEITO BPEMEHMU
ocTaBanacb HEN3BECTHOMW.

- HepaBHO noka3aHo, 4To APP BoBneYyeH B NepeMeLLEHNE
KIIETOYHOro Martepuana BHYTPW KIMETOK MO3ra.
ObpasoBaHue B-amunonaHbix oOrgaLwek, Takum obpasom,
MeLlaeT HopMarnbHOMY NpoLeccy BHYTPUKNETOYHOIO
TpaHcropTa.

- [1na nsyyeHunsa ponn APP nccneposartenu ncnonb3oBanu
MbILLEW, MOTEPABLLUMUX CNOCODHOCTL CMHTE3MpoBaTb APP,
N CpaBHMBANM UX C KNeTkamMmu Mblllen UKOro tuna. B-ux
9KCrepmmeHTax obIno rnokasaHo, Yto APP BbINOSHAET

POJ1b PEeLenTopa, B38I/IMOQ€I7ICTBMI-OQ€FO c ApyrmmMmun

benkamu, obecnedymBarLLMMU KNEeTOYHbIN TPaHCHOPT.




[MpoueccuHr B-APP

- [pun npoueccuHre 3-APP nepBoHavasnibHO nop
nevctemem beta-cekpeTtasbl B OeTa-LieHTpe
oTtwenngaeTtca C-koHUeBou nenTtua, coctoswmm n3 99
aMWHOKNCIOT, acCOLUMNPOBAHHBIN C MEMDpaHOMN.

- PacuenneHue nog gencrteBnem beta-cekpertasbl B
obnactn C-koHua (-APP v ganbHenliee paclienneHme
noad AeUCTBUEM raMMa-CEKPETa3bl BHYTPU
TpaHcMeMOpaHHOro AomMeHa mexay octarkamum 39 n 43
(Hanbonee yacto mexay octatkom 42) naet 3-AP.

- PacuwenneHune anbda-cekpeTtason (1 apyrumm
MeTannonpoTenHasamm) Oaet pacTBOPUMbIN NPOAYKT 3a
CUeT pa3pbiBa cBA3M mexay 16 n 17 octatkamm beta-
amMumronagHoro nentuaa. AToT NyTb CHUXKAET
noTeHuuanbHoe HakonneHne B-AP nytem nponsBoacTsa
pacTBOpPUMOro npoaykta. Anbda-cekperasa
paclwennseTr ammnongHein nentng A-beta novTtu
nocepeavHe mexay ydactkamu anga paclienneHms
cekpeTasamm beta n ramma




[TpoueccuHr B-APP
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[IpeCUHUNUHLI

[amma-cekpeTasa, obecrneuymBatoas pacwenneHue -APP BHyTpu
TpaHCcMeMbpaHHOW YacTn benka, obpasyeTcsa n3 TpaHcMeMbpaHHbIX 6enkoB

B reHOMe M03BOHOYHbLIX COoAepXaTCcsa ABa reHa, KogupyroLmx
npeceHunuHbl: PSEN1 kogupyet npeceHunnvd 1, a PSEN2 — npeceHunud 2. Y
YyeroBeKka 3TU reHbl PacnonoXXeHbl, COOTBETCTBEHHO, Ha 14-1 1 1-1 XpoMocoMax.
Ob6a reHa 9BOMIOLMOHHO KOHCEPBATMBHbLI — OTMEYEeHbI NNLLb HEGONbLUME OTNUYNS
MeXay npeceHunnHamm Kpbicbl 1 YenoBeka. B opraHname Hematoabl Caenorhabditis
elegans TaKxe CyLLEeCTBYIOT ABa 6erika, HanoMuHaloLWKne NPECEHUNUHbI U, cyas no
BCEMY, BbIMOSTHAKOLLME cXoaHble PyHKunn, — sel-12 n hop-1.

[eHbl NPECEHUNMHOB KOAUPYIOT Benku ¢ 6-9 TpaHcmeMbpaHHbIM1 goMmeHamMmn. OHu
npeacTaBnsatoT cobon Knacc 6enkoB ¢ NpoTeasHon akTUBHOCTbIO BO
BHYTPUMEMOPAaHHbLIX CTPYKTypax.

[1na npeceHnnNHOB CYLLLECTBYET HECKONbKO BapuUaHTOB anbTepHATUBHOIO CrancuHra,
B TOM 4YMCIE U B 9BOSTIOLMOHHO-KOHCEPBATMBHbLIX JOMEHAaX, YTO npegnosnaraeT ux
pa3HoobpasHyo dopmy. OCODEHHOCTLIO MPECEHNTTMHOB ABNSIETCS UX NPUCYTCTBUE B
KNeTke B BUAE ABYX npoteonntuiecknx pparmeHToB: N- n C- TepMUHanNbHbIX KOHLOB
TpaHcMeMbpaHHoro 6enka. ObpasyrLWnUCs Npu 3TOM reTepoanMep ABMSETCS, No-
BNONMOMY, BMOSTOrMYECKN akTUBHON (OOPMOKN NPECEHUNTNHOB

[MpeceHunmnHbl BoBreveHbl B Notch-cuctemy nepegaym curHana , Kotopas y4acTteyer
B paHHen anddepeHUMPOBKE KIMETOK, a TakKe CBA3bIBAOTCA C DeTa-KaTeHUHaMn U
raMmMma-KaTeHMHamm

kenpeccusa Notch-peuenTopoB 1 nx NuraH4oB MOXET perynmpoBaTbCs
NpeCeHUNIMHamMm Ha TPaHCKPUMUMOHHOM ypoBHe. MyTaunm B reHax npeceHnnnHoB
BNMUAKOT Ha YyBCTBUTESIbHOCTb KMNETOK K CTUMYaM, Bbi3blBalOLLMM anonTo3, a Takke
doakTopam, onpeaensaroLnum UuTonnasMmaTu4yeckn ypoBeHb MOHOB Karnbum4.




benok Tay

Benok Tay accoummpoBaH ¢ MMKPOTpyOOoYkamu, CTadbunmnsmnpys
HeMpOHanbHbIN LUMTOCKENET N Yy4aCTBYS B BE3UKYNAPHOM TpaHCMopTe U

obecneyeHnn NONAPHOCTM aKCOHOB. B HOpMe 3TOT Beriok cKpennsaeT u
cTabunmanpyeTt MUKpoTpyboYkM, obecnevnBatome NeEPEHOC Yepes
LUMTOMNIa3My HEMPOHOB KMNETOYHLIX OpraHensi, rMMKoONpoTeEMAOoB 1 APYrnX
obpasoBaHuin. CnocobHOCTb Tay-6enka cKpennsaTb MUKPOTPYDOUKN
o0bsACHAETCH ero cnocobHOCTHIO B3aMMOLENCTBOBATL C TYOYNMHOM, YTO
CBA3aHO C HaNMM4yMeM y Hero HeCKosbkux pocdaTHbIX rpynn. YpesmepHoe
dochopunupoBaHmne Tay-benka HapyLlaeT ero oyHKUMIO.

B Mo3re nmeetca LwecTtb U30popm Tay, NPOnU3BOAUMBIX B pe3yrikraTe
ansrepHaTnBHOro cnnancuHra MPHK eguHCTBEHHOrO reHa,
nokanusosaHHoro B xpomocome 17. Ipn BA HepacTBopuMbIe
HenpodmMbpunnspHble KNyoku, coctoawme n3 runepdocopunmpoBaHHbIX
doopm Tay, HakannuBaloTCA NnepBoHa4YanbLHO B rMnnokamne.

[To-BMAMMOMY, aHOMarnbHO Npoucxoasiine KOHPOPMaLNOHHbIE N3MEHEHUNS
Tay ABNSATCA OAHMM U3 Hanbonee paHHMX NAaToPU3NONOrMYECKNX CODbITUN.
OTN U3MEHEHUS B Tay MOIYT CHUXKaTb €ro CPOACTBO A9 CBA3bIBAHUS C
MUKPOTPYBOYKamu, NpmBoad, Takum obpasom, K Aenonmmvepusannm
MUKPOTPYDOYEK 1 BHOCS BKad B pacnag HeEMpoHOB, Habntogaembin npu bA.
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Ponb 6enka tay n BAP B Bo3HMKHOBEHUN BA

- KakoBa oTHocuTernbHas ponb 6eta amunonga v denka-tay?

- OObI4YHO TaKme cropbl peLlarTca IKCNepPUMEHTaMN Ha MbiLLax,
HO [0 NnocriegHero BpeMeHU HUKOMY ellle He yaaBanoch
cosgaThb Y Mbillen OQHOBPEMEHHO U aMUNOUAHbIE ONALKN, U
CryCTKn Derka-Tay.

- B rpynne ®paHka Jla Pepna n3s KanngpopHMNUCKOro
YHMBEpPCUTETA NOAOMbITHLIM MblLLAM BBENX TP BUaa reHoB
ogHoBpeMeHHO. OaunH reH npeactaBnsan cobon MyTaHTHYIO
KOMNWUI reHa, KoTopbiv ynpaengeT npoussoactsom APP. BTopou
npeacrasnan codbom MyTaHTHYHO KOMWUIO reHa, KOTOPbIN
ynpasnaeT Npon3BoacTBoM benka npeceHnnnHa-1. HakoHeu,
TPETUN TEH, KOTOPbIX Nosy4vuna Mbllb, NpeacTaBnsan cobon
MYTaHTHYIO POPMY reHa, KOTopbIX ynpaBndeT NpPonN3BOACTBOM
Tay-Oernka. T.e.Mbllb Nony4yunna Bce Heobxoanmoe, 4YTobbl Y
Hee obpasoBanucb N beTa-amunonaHble OnawKkn, u Knyokn ns
Tay-6enka. 1 oHn gencremntensHO obpasoBanmcb — B TOYHOCTHN,
Kak y niogen, ctpagatowmx bonesHbto Anburenmepa



B3anmooTHoLLEHNE MexXay Bernkom
Tay un 3-AP

- Korga 60nbHOU MbiLK BbIfN BNPLICHYTHI
MMMYHHbIE aHTUTeNa NpoTuB beTa-amunonaa,
NpsiMO B Ty YacCTb Mo3ra (runokamn), rae onawKku
N3 3TUX PparMeHTOB BO3HMKANM Yalle BCEro, TO
yepes Tpu AHSA nocne 3Toro oMdawKkmM B Mo3re
MbILLM ncyeanun. A 4yepes 5-7/ gHen nocne
NHBbEKLUMN aHTUTEN UCYE3NUN N HUTKU Tay-Derka,
OTO camMoe MNofHoe goKasaTenbCTBO TOro, YTO
MMEHHO HaKonsieHne beta-amuronga sederT K
HaKonmeHuo Tay-oenka.



STUONOIrNA U NnaToreHes

- HecmoTpst HA OrpOMHbIN OO BEM HAKOMMEHHbIX B NOCNEeAHNE
NEeCATUNEeTUs 3HaHUM 0 BUoNorM4Yecknx ocHoBax dbonesHn
AnbLrenmepa, 3TMonornsa nogasnsatoLLero 0onbLMHCTBA
cry4yaeB 3aboneBaHnsi OCTaeTcs 40 CUX NMop HEU3BECTHOMWN.

- B cBeTe pasBnBaemMou B HaCTosSLLEE BpeEMA KOHLEMNLUN
KITMHWKO-TEHETUYECKON reTEPOreHHOCTN 6One3Hn BrosSIHE
BEPOSATHO, YTO peyb NAET 06 3TUOSTOrMYEeCcKN pasnnYHbIX
doopmMax geMeHUMn anbLreMMepoBCKOro Tuna, Kotopble
pa3BMBatoTCs NO OOLLMM NNK Oaxe TOMbKO MO YaCTUYHO
coBnagarowmm mexaHuamam, HO NPUBOOAT K OAUHAKOBbLIM
nocneacTesnsM B Buae obLero crepeoTtuna pasBuTus
boresHun, cxoacTBa KIMHUYECKOU N HEMPOMOPMONOrM4YeCcKou
dEeHOMEHONOrnMN.




[eTeporeHHOCTbL 3ab0neBaHns

- bonesHb AnbLUrenMmMmepa BKIIOYAET HECKOSIbKO rEHETUYECKMU
reteporeHHblx popm. [insg ceMmenHbiX POpM C paHHUM Hadariom
boresHun (ycnoBHO A0 65 neT, HO Yalle B Bo3pacTte 40-55 ner)
XapakTepeH ayTOCOMHO-A0OMWUHAHTHbLIW XapaKkTep
HacneaoBaHug, NPy KOTOPOM MPUYNHON Pa3BUTUSA BOME3HN
ABNSETCA MyTaLUuUda B eAUHCTBEHHOM reHe. YkasaHHble doopMbl
cocTaBnsaT He bonee 10% natonorum, oobegmHsieMmon B
HacTosiLee BpemMsa noa pybpukon donesHu AnbLremmepa.

- [1pn bonee pegkux ceMenHbIX popmax ¢ no3gHmMm (rnocrne 65
rneT) Ha4vanom 3abonesaHuda TUN HacnegoBaHUA onpeaendeTcs
KaK OfIMroreHHbIN (C rmaBHOM MmyTaumen B O4HOM UK
HECKOJSIbKMX reHax n moandukaumoHHbIM 3 dEKTOM B APYrmx).

- [1o MHeHUIO HekoTopbIX crieunanuctoB (E.N.Poraes, 1999), Tak
Ha3blBaeMble criopagunyeckmne criydam, K KOTopbiIM OTHOCUTCSH
nogasnsaoLwee 60MnbLLUMHCTBO NauneHToB ¢ DONe3HbI0
Anburenmepa, Takke MoryT ObITb 0OYCroBNeHbl MyTaLUsIMU
UNn nosinmopdmnamMmamm B reHax, 0JHaKO SKCMpeccus

reHeTu4eckon aHomanumm Y HUX HaxoauTcCsd rnoa BiindHUNEM
nNVriiy redor m/umnm chavTtonnor cnankwl




| €Hbl, BOBNEYEeHHbIe B pa3Butme bA

- WccnepoBaHue 6onesHn Anburenmmepa rnpuBesno K uaeHTudgukay
TPEexX reHoB, OTBETCTBEHHLIX 3a pa3BUTUE CEMENHBIX
(HacnegCcTBeHHO 0bycroBneHHbIX) dopm 3aboneBaHus. Ha 21-n
XPOMOCOME NoKarnm3oBaH reH aMmuriongHoro npealecTBeHHmKa (
APP); Ha 14-1 — reH-npeceHunnunH-1 (PSN-1) n Ha 1-n xpomocom
npeceHnnunH-2 (PSN-1).

- Hocutenu mytaummn B reHe APP BcTpedatotca B 3—5% Bcex ceme
NpeceHnnbHbIM TUNOM 3aboneBaHus. HacnegoBaHue 3Toro
npmn3Haka NnpoucxogmT No ayToCOMHO-AOMUHAHTHOMY TUNY.
MyTaummn B reHe PSN-1 okasanucb otBeTCTBEHHLI 3a 60—70% BC
paHHUX (MpeceHunnbHbIX) criydaeB cemenHon doopmbl BA (H.H.
PasaHckas u coaBT., 1999).

- MyTtauun B reHe PSN-2 bonee pegkn. OHM 0OHapyXeHbl TOSTIbKO
NTaNbAHCKNUX CEMbSIX N B CEMbAX MOBOSMKCKMX HEMLEB. MyTaumn
reHe PSN-1 obsizaTtenbHo nposiBnsatoTcsa B Bo3pacTte oT 30 go 50
net. Mytauun B reHe PSN-2 BoBneYyeHbl B pa3sutme bosiee peak
KaK paHHMX, TaK U NO3aHMX ceMenHbix popm BA. Ponb myTtauuu
NNn NONIMMopdPmM3MOB B NPECEHUNTMHAX B pasBUTUN criopaanyeck
cryyaeB no3aHen 6onesHn Anburenmepa (T.e. CEHUNBHOW
OeMEHLUMN anbLrenmMepoBCKOro Tuna) noka octaeTcs
HEBbIACHEHHOMN.



MyTauun, BoBrnevyeHHble B BO3SHUKHOBEHWE
BA

- oeHTndounympoBaHHbIN HegaBHO €4-U30MOPJOHbIN
BapunaHT reHa anonunonportenHa E (ApoE) npusHaH B
HacTosLllee BpeMa BaXXHbIM reHeTUYECKMM (DaKTOpPOM
pUCKa NoaBepXeHHOCTN no3agHen bonesHu AnbLrenmepa.

- ApoE — 6enok ¢ MHOXXeCTBEHHbLIMU PYHKLMAMMN, KOTOPbIN
aKCcnpeccupyeTcs B rorloBHOM MO3re, HO He B HEMPOHaXx, a
B rMuanbHbIX KneTtkax. ApoE yyactByeT B npoueccax
pereHepauunn npu noBpeEXOEeHUAX LeHTparibHOU HEPBHOW
cuctembl. [lonyyeHbl gokasatenbcTBa y4actusa ApoE B
KOMMNEHCAaTOPHOM XOSIMHEPrMYECKOM CUHAaNTOreHese U
B3anMOCBA3b reHoTuna ApoE n xonnHeprnyeckoro
nedovnuunta npu 6onesHn AnbLrenmepa: CHMKEHNe
aKTUBHOCTW aLEeTUNXONUHTpaHcepasbl B runnokammne u
BUCO4YHOWN KOpe o0bpaTHO NponopLuoHansHO YNCY KOMUN
annensa e4 reHa ApokE



IccnenpoBaHne B3aMMOOTHOLLEHUS
Mexay 6enkom tay, CEHUNbHbIMU

bnsiLikamu n Bo3pacTtom
bbina co3gaHa TpaHcreHHas Mblllb, Y KOTOPOW
noa BNUAHNEM BBEAEHHbLIX B HEE MYTAHTHbIX
reHOB HenmpodundbpunnsapHble KNyokn na tTay-odernka
pasBMBarnuncb yxe Ha BTOPOM roay *mn3Hu. Koraa
MblLLIaM OaBanu aHTuTena npotms B-AP
oKasarocb, YTo 6K U KNyobKkn pacTBOPSIHOTCS,
ecrin MblLLX UMEKT BO3pacT 6 MecsiLEB, HO Koraa
OHW gocTuratoT Bo3pacTta 1 rog, knyoku Tay-6enka
Y)KEe He MUCYEe3aloT, XOTs bnsLKku n3 berta-
amunonga no-npexHemy pactesoparoTca. VHbIMU
crioBamMmu, MeToq O4HOBPEMEHHOIO
npenoTBpaLleHnsa KnyokoB n3 benka tay u
CEHUNbHbIX ONSALIEK OENCTBYET NMNLLb HA PaHHMX
cTaguax 3aboneBaHus



CBA3b Mexay pa3BuTnem 00sie3Hn 1
yTpaTon XONMMHEPIrNYECKUX CUHANCOB

- [lpyrum Henpomop@onorm4yeckum peHoOMeHoM,
KOTOPbIN OOHapY>XMBAET napaniennusm C
NporpeccupoBaHNEM KOTHUTUBHOIO NOPaXXeHus,
ABMNSETCA YMEHbLLUEHNE YMCIla CUHAMNCOB B
NobHON N BUCOYHOU KOPE 1 B runnokamne. bbino
nccriegoBaHo, Kakmm obpasom yTpara cuHancos
B pasfinyHbIX MOPdODYHKLNOHANBHbIX
CTPYKTYpax Mo3ra KoppenupyeT C KNMHUYECKUMU
nposiBNieHnAMM 3aborieBaHus.

- Ha ocHoBaHuKM pe3ynbLTatoB TAaKoro aHanusa
BbICKa3aHO NpeanonoXxeHune, YTo passutune
aemeHuum npun bA npamMo cBsA3aHO C yTpaTou
CUHaNTUYECKUX KOHTAKTOB B CNeundu4ecknx
KOPKOBLIX M1 MOOKOPKOBLIX 0bfiacTsax Mmoara



MexaHnambl natoreHesa

- B nocnepoBaTenbHOCTU cOBbITUI, NPUBOAALLNX K
amunongoreHesy n dopMnUpoBaHUIO 3pernon bnsLKKY, rmaBHas
PONb NPUHAONEXUT HapyLUEHUIO adpdDEPEHTHbLIX BXOJOB K
HEMpoHaM U yTpaTte CUHaANTUYECKUX KOHTAKTOB. B oTBeT
Habnpaetca akTusaumsa cuHtesa APP._KoTopbin UrpaeT ponb
CUrHasrIbHOM MOS1EKVYIbl ANl NPUBIEYEHNA PEreHEPUPYHOLLINX
aKCOHOB.

- ECnn KOHTaKT He BO30OHOBNAETCSA, TO HAYMHAETCS
pacLienneHue beta-ammnonaa, ero HakornrneHme B
CUHaNTUYEeCKOMN LLEenun, Bbi3blBalllee ganbHeunlee HapyLlleHue
B repenaye HePBHOro nMMMyrnbca, YTo NPUBOAUT K U30NAL NN
HeWpoHa C nocreayroLlen ero gerpagaumen 4Yepes akTmeauuio
anontoaa. ['lokasaHo, 4Yto cuHTe3d APP nHteHcudmnumpyetca
NpuY pasnnYHbIX NOPaXXeHUAX royIoBHOrO Mo3ra 1 gaxe MoXeT
NCMOSb30BaTbCS KaK paHHUN MapKep MO3roBbIX TPaBM.
Cneundukon bonesHn Anburenmepa ABnseTca pa3sButne
HenpoaereHepaTuUBHOIO npouecca B CTPOro orpaHMYeHHbIX
CTPYKTYypax mMo3ra, a He Anpdy3Ho, Kak 3TO NPOUCXOOMUT,
Hanpumep, npun bonesHn [layHa, korga ns-3a TpmMcommm no 21
XpOMOCOMe — MecTe nokanusauun reHa APP, HabrnogaeTcs
RLICOK VDOREHK beTa-amuvunouvna




KInMHn4yeckmne gaHHble

CyuiecTByeT rmnoTtesa, YToO aHoMarbHbIN MPoLecc amuonaoreHesa
ABINAETCH KIH0YEeBbIM NatoreHeTu4YeCcKnm 3seHomM 3abonesaHus. B
COOTBETCTBUU C 3TOU NMNOTE30M aHOMasbHbIN aMUITonaoreHe3s
npeaLecTeyet Hempocbm6p|/|nnﬂpr|M M3MEHEHUsIM, BbICTYMNasi B KA4eCTBe
NPUYNHbI HEMPOHaNbLHOW AUCKYHKLUMN 1 Nocneayowen rmdenm HEMPOHOB.

3y4yeHne bmoncnmHoro n ayToncumHOro Mmatepuarna nokasarso, YTo TSXKeCTb
OeMEeHLUMN anbLuremMepoBCKOro Tuna, oTpa)xatrollasi nporpeccupoBaHue
3aboneBaHus, B 60mnbLIEN MEPE KOPPESTMPYET HE C KONTMYECTBOM CEHUIbHbIX
(aMI/IJ'IOI/ILI,HbIX) brdawek, a ¢ NNOTHOCTbIO HEUPOUOPUNNAPHLIX KIYyOKOB U
yTpaTon CUHAaMNCOoB.

[Mo-Bnanmomy, natoreHeTu4eckn boree 3Ha4YMMbIM NPOLLECCOM,
Bbl3blBalOLWLMM rMOENb HEMPOHOB U Pa3BUTUE OEMEHLUNN, ABNSETCHA HE
aHoMarnbHbIM aMMonaoreHes, a HakonfeHne rmnepgocopunMpoBaHHOro
HepacTBOPMUMOro Tay-npoTenHa, KOTOPbIN COCTaBMNSET OCHOBY
NapHOCKPYYEHHbIX bunamMmeHToB, 0OpasyoLnx HenpodmnbpuUNNapHbIe
KNnyokun. [lokazaTenbCTBOM CNpaBeasIMBOCTU 3TOW MMMOTE3bI CIyXKaT AaHHbIe
00 nepapxmyeckom pacnpocTpaHeHNn HeNpPoMOPUNNSPHON NaToNoruu,
COOTBETCTBYIOLLEN MOCrieaoBaTeNibHbIM Nepexogam B pasBuUTum 6051e3HU.OT
HayanbHbIX OOKITMHNYECKUX CUMIMTOMOB K MATKOM U Janee K yMepeHHOU n
TSXXenon gemMeHumnm



BrnnaHne beta-amunonga Ha
KOrHUTUBHbIE CBOMCTBA MO3ra

- CornacHo nyonukauuu B XXypHarne Nature Neuroscience, oo
CuX Nop ObINI0 HEU3BECTHO, Kak beTa-amuriona okasbiBaeT
BpeAHOE OENCTBNE HA FONMOBHOM MO3I U Kakum obpasom
BbI3bIBAET HapyLUEHME NaMATH rnpu bonesHn Anburenvepa.
Tenepb xe yyeHble n3 CLUA cmornn yactmyHo pasobparbces
B 9TOM naTonornn. Beoas B akcnepumeHTax beta-amunona
B KYNbTYPY HEPBHbIX KIETOK, OHN ODHAPYXWUIKn, 4TO
npoucxoauTt ymeHblueHune konndectsa NMDA-peuenTopoB
Ha HEMpPOHaX. ATO OOBLACHSAET, NOYEMY C YBENNYEHNEM
bnawek beta-amunonga B rofioBHOM MO3ry CUMMNTOMBI
bornesHn Anburenmepa cTaHOBATCHA Oonee BbipaXXeHHbIMM.
OKCNePUMEHTHLI Hag rfabopaToOpHON NMUHMEN MbILLEN, B
rEHOM KOTOpPbIX Obli1 BCTPOEH reH, BbI3blBAKOLLMA Yy YerioBeKa
bonesHb Anburenmepa, nokasanm, YTo MbILLUX C 3TUM FEHOM,
Kak U 6osibHbIe Nntoan, ctpaganu notepen NamMmaT u nnoxo
oby4anucbk. Y 00nbHbIX MbilLEN ObINIO Takke Marno
peuentopoB NMDA Ha HepBHbIX KfleTKax B rOfIOBHOM MO3IY,
TaMm, rae Hakannueancs beta-amunouna.



Ponb Kacna3 B BOSHUKHOBEeHU BA

- OcyulecTBnsseMoe Kacnasamm pacuienneHme benka tay, no-
BUOMMOMY, ABMSETCA paHHUM cobbiTeM doopMnpoBaHuUS
HenpodmndpmnnnapHoro knybka npun BA. PaclienneHune tay
Kacrnasamu Katanmsmpyet obpasoBaHue dounamMmeHTa,
NPMHMMatOLLIErO0 KOHopMaLUnto, OOHaPYXEHHYI0 HA PaHHUX
cTagnax pasBuUTUA KNyoKkoB, M OHA MOXET ObITb
rmnepdpocopunnpoBaHa.

Y TpaHCreHHbIX Mbillen 1 B Mmo3re npu bA paclienneHue tay
Kacrnasamu nponcxoanT psgom ¢ beta-ammnonaom u
pasBuBatoLMMmCs Krnybkamm. B nepBMYHbIX HEMPOHAX KOpPb
NHOyunpoBaHHas 6eTa-ammnongomMm akTmeauus Kacnas
NPUBOAUT K pacLleniieHuto Tay u obecneymBaeT rnosiBrieHne
KnybkoobpasHOM MOPdOornm B HEMPOHE. JTO
npeanonaraet, YTO akTMBauUMA Kacrnasbl ABNAeTCa paHHUM
coObITEM B 0Opa3oBaHUN HENPODUOPUNNSAPHBIX
dmnameHTOB, KOTOPOE MOXET 3anyckaTbcs beTta-
aMunnongom, 1 4YTo akTMBaLMsa Kacnas MOXeT BHOCUTb BKaa
B (0OPMMNPOBAHME BaXXHOIO NMpu3Haka nospexaeHuns npu bA.
Kak BHYTPUKIETOYHbIW, TAaK U BHEKINETOYHLIN DeTa-amunona
MOryT MHOYUMPOBATb pacLUuenfieHne Tay Kacnasamu.



MHOXeCTBEeHHble CODbITUS,

nexawme B oOCHoBe natoreHe3a bA

- [lo-BMOMMOMY, CYLLIECTBYET HECKOSIbKO KacKagoB
Buornornyecknx coodbITUN, MPOUCXOOALLUX HA
KITETOYHOM YPOBHE, KOTOPbIE NPeanosoXNTENbHO
BOBJieYeHbl B naToreHe3 bA: HapyLleHne NpoLeccoB
doocopunmnpoBaHmst 6enkoB, NSAMEHEHUSA B
MeTabonname rmoKo3bl N akTUBaLMS NMPOLLECCOB
NepeKNCHOro okucrneHna nmnnaos. BbickazaHo
npeanonoXeHne, YTo KaXXabl N3 TaKUX KackagoB
NaToOSIOrMYECKNX CODLITUN UMM NX COBOKYIMHOCTb
MOTyT B KOHEYHOM UTOre NPUBOAUTL K OMUCAHHbLIM
BbilLI€ CTPYKTYPHbIM U3MEHEHUSIM, KOTOpbIE NEXaT.B
OCHOBE HENpPOHaribHOW gereHepauun un
COMNPOBOXAaloTCA Pa3BUTUEM OEMEHLMNMN.



Lipyrne gaktopbl, npuBogdLllmne K
BO3HWUKHOBEHUIO BA

- CyluecTByeT NpeanonoXXeHne o BO3MOXHOW posin camoro
dbaKTopa CTapeHnsa B pa3BUTUMN NEPBUYHOIO
HenpoaereHepaTUBHOIo npoLiecca, NPMBOASALLENO K
HeMpoHanbHoOM rmbenun, a Ha KIMHUYECKOM YPOBHE — K
Pa3BUTUIO EMEHLNN. DTO CorracyeTcs ¢ AaHHbIMU
3NMAeMNOIOrM4ecknx nccnegoBaHuUN.

- CTapeHune ocriabnsercs KOHTPOSb Haa
cBoOogHOpaauKarbHbIMKU NpoLeccamMmn. Pesynstatom 3Toro
SIBMAETCH aKkTMBaLNS NPOLECCOB MEPEKNCHOIO OKUCIIEHUS
nunNuaoB, YTO CNOCODCTBYET HAKOMSIEHNIO CBOOOAHLIX
pagukKanoB, KOTOpPblEe MOryT Bbl3biBaTb HEOOpATUMBbIE
NOBPEXOEHMNS KaK Ha YPOBHE KITETKN, TaK N ABMATLCSH
NHULUMaToOpaMm CUrHanbHbIX NPOLECCOB.

- [1pn HopmanbHOM CTapeHun Bce 3TU NapaMeTpbl HEPEeaKO
yXYyALUATCSA NO Mepe YBENUYEHNs Bo3pacTa, HO B
HebnaronpuATHbIX YCNOBUSX, HAaNpUMep Npu cTpecce unm
LiepebpanbHOM ULLEMUWN, TEMI BO3PACTHOIMO CHUXXEHUS
NHTEHCUBHOCTM MeTabonmama rmnoKo3bl U HapyLLEHUS
aHepreTnyeckoro obMeHa B MO3re pe3ko yBenM4YMBaeTcs.



Bo3amoXxHble noaxoabl K nedyeHunto bA

CaoenaHHoe cneumanuctamu n3 MHctutyta bruonorndeckmnx nccriegoBaHum
Carnka (KanmdopHusi) OTKpbITUE MOXET MPUBECTU K NEYEHUN aMUNONA030B
(Science).

BellecTtBa, paspywiaroLime ammnonaHblie onswku, 6oi5in obHapyXeHbl B
XO[e 3KCNEPUMEHTOB C KpyrnbiMu YyepBsmun Caenorhabiditis elegans, y
KOTOpbIX 6beTa-amunon BbipabatbiBaeTcA B MbllULAX OPIOLLHON CTEHKU. Ero
HaKOMMNEHME B KOHLE KOHLIOB NPUBOAMIIO K MOSTHOM napanui3aumm YepBeW.

bbinu moanduumpoBaHbl reHbl, OTBEYarLLMe 3a YyBCTBUTENLHOCTb K
nHcynnHonogobHomy aktopy pocta 1 (IGF-1). NogobHas onepauuns
NPMBOAUT K YBENUYEHMIO NPOOOITKNTENBHOCTU XN3HN C. elegans B
HecKosibko pas. Okasanocbk, YTO YEPBU-AONTOXKNTENN HE HaKannmMBatoT beTa-
amurong B Mol AX, U OCTAKOTCS 3alUULLEHHBIMWX OT napanuya.

3amearneHne obpasoBaHusa ckonneHnn beta-ammnonga ceBsisaHo C
nesaternbHoCcTbO AByx 6enkos: HSF-1 n DAF-16. [epBblin N3 HUX pa3pyLlaeT
beTta-amunong, Torga Kak BTOpom rnepeBoaunT yxxe obpasoBaBLLUNECH
CKOMNmeHns BpeOHOro BeLlecTBa B MEHEE TOKCUYHOE cocTosiHME. 1o AaHHbIM
YYEHbIX, ECTECTBEHHLIN NPOLIECC CTapeHUS 3aMeasisieT nNpouecc BblipaboTKu
9TUX NMPOTEUNHOB, YTO B KOHLIE KOHLIOB 1 NPUBOAUT K pa3BUTUIO DONe3HN
Anburenmepa y nogeun.



PaHHAS1 Buoxmummnyeckas gnarHocTmka
bone3Hn Anburenmepa

B CTaHdopackomM yHMBEPCUTETE UccreaoBaHbl 259 obpasLoB KpoBu
nogen, ctpagarowmx 6onesHbo AnbUreMmepa Ha pasHbiX CTagnsax
pa3suntuda. Onpeaensnu yposeHb 120 curHanbHbIX 6EMnKoB, y4aCcTBYHOLLNX
BO B3aMMOLEWNCTBUM KNETOK KPOBU, MO3ra 1 UMMYHHOW CUCTEMDI.

B pesynsrate yganocb oOHapyxutb 18 O6enkoB, ypoOBEHb KOTOPbLIX
MeEHSIeTCAa Npu pas3sBuTum dbonesHn Anburenmepa. Iamepus KOHLEHTPALMIO
9TnX 6enikoB B KpoBu Yy 92 naumMeHToB ¢ DonesHblo AnburenmMmepa, yyYeHble
BbISICHWUITN, YTO HOBbIN TECT CNOCOBEH TOYHO BbIABMATL 3aboneBaHne B
90% cny4aes.

Ha 3aBepLluatowem atane nccnegoBanm KOHCEPBUPOBaHHbIE 0DpasLbl
KpoBu 47 nayneHToB C Done3Hbo Anburemepa, B3siTble Y HUX 3a OBa-
LLECTb NET A0 NOsIBNEHUS CUMNTOMOB 3abonesBaHuda. 3T obpasubl
npuvHagnexanu ngsamMm ¢ YyMeEPEHHbIMU KOTHUTUBHBLIMW HAPYLLEHUAMU — B
page cnyyYaeB Takue paccTpoucTBa MOryT CBUOETENLCTBOBATbL O Pa3BUTUN
bonesHn Anburenmepa. TecT npeackasbiBan HACTYyNfIeHNE 3ToM DOSE3HU C
TOYHOCTBIO 91%.



