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HPOFPECCI/IPYIOH_[I/IE MbBIHIEYHBIE JTUCTPOOUH

ITO IrpyIlna HACIEACTBEHHO 00YCIIOBICHHBIX HEPBHO-
MBIIIICYHBIX 3a00JIEBaHUM, XapaKTEPUIYIOIINXCS
IPOrpeCCUPYIOLIECH MBIIIEYHOM CI1a00CThIO, aTpopUEH

MBIIIII, ABUTaTeIbHBIMU Hapymenusmu [['yce E.N.,
Huxudopos A.C., 2007].



Muoaucrpodpusa dromenna

SABnsercs HanOoee pacnpocTpaHeHHo popmoit [IM/]. 3aboneBaeMOCTh
cocraBisaeT 13—33 ciayuas Ha 100 000 poauBmnxcs.

Tun HacimenoBaHUs PEUECCUBHBIN, CUECIUICHHBIM ¢ X-XpOMOCOMOM. [ €HbI
KapTHUPOBaHbI Ha KOPOTKOM Iuiede X-XpoMOCOMBI, B 21-M nokyce (Xp21).

B ocHoBe 3a00seBaHus JICKUT HAPYILICHUE CUHTE3a TUCTPOdUHA.

[TpubnuzurensHo 55-65% Bcex ciaydaeB MuoaucTpoduii JdroiieHHa o0yCI0BICHbI
JEJEHUsIMU TeHa JUCTPO(UHA PAa3IUIHON MPOTKEHHOCTH, 5-10% ciyyaeB —
OYTUTUKAITUSMH YaCTH T€Ha, Y OCTaJbHBIX OO0JIbHBIX UMEIOT MECTO TOUYKOBBIS
MYTaIlHH.

Jlemenuu B reHe QUCTpodHHA pacIpEASISIOTCS OTHIOAb HE PABHOMEPHO II0 €TI0
JUTMHE, a IPEUMYIIIECTBEHHO IPYNIUPYIOTCS BOKPYT JBYX oOnacTel reHa, oopasys
TaK Ha3bIBACMBIC «TOPSYNE TOUKK» Jejeuuii — B 5'-001actu reHa (3k30Hb1 2-20) U B
€ro JUCTAJILHON YacTH B 00JaCTU K30HOB 44-53.

[IpokcumasnibHbIC ACICIIMU T€HA Yallle BBISABIISIIOTCS MPU CEMENHBIX (hopMax
00JI€3HH, TOIJIa KaK JUCTaJIbHbIC ASICIIUU OOBIYHO aCCOLMUPOBAHbBI CO
CIIOPAJAMYECKUMHM CIIY4asiMU; TIPU BBISIBIICHUH MMPOKCUMAJIbHOW JETCIIUN T€HA
MIOBTOPHBIN PUCK 3a00JI€BaHUS B CEMbE IIOYTH Ha MOPSAOK BBIIIIE, YEM IIPU
TUCTAJILHOMU.

[Tpu muomucTpodun JiomeHHa ypoBeHb JUCTPOPHHA HE MpeBhIacT 3 % oT
HOPMAJIBHOTO, TOT/Ja KaK Mpu 00sie3HU bekkepa oH konebnercs ot 3 g0 20 % .



ITIATOI'EHE3

«'en quctpoduna» (reu DYS), npencrasisercs caMbiM OOJBIIAM U3 U3BECTHBIX HAa CETOIHS
TE€HOB YEJIOBEKA U UMEET BEChMA CJIOKHYIO MOJIEKYJISIPHYIO OpraHU3alIIHIo.

B HOpME B MBIIIIEYHOM BOJIOKHE AUCTPODUH JTOKAUIUIYETCS HA IIUTOIIA3MaTHUYECKOM
MIOBEPXHOCTHU CapPKOJIEMMBI, SIBJISISICh BAXKHOW COCTABHOM YAaCThIO IMTOCKEETa U 00eCIeunBast
CBSI3b MCX/Ty aKTUHOBBIMHU (hMIIaAMEHTaMH (T.€. COKPATHTEIbHBIM alapaToM MBIIICYHOTO
BOJIOKHA) U CapKOJICMMOM.

Kpome Toro, B HEOOJIBIINX KOJIUYECTBAX AUCTPODUH MPEACTaBICH B CEPACUHON MBIIIIIIE,
maakon myckynarype u [HTHC.

J1o cuX Mop TOYHO HE U3BECTHO, MoueMy AeHUIIUT AUCTpOdUHA MPUBOAUT K JUCTPpOPun
MBI, OAHAKO, MTO-BUJIUMOMY, 3TOT O€JIOK CTAOMIIM3UPYET MBIIIEUHOE BOJIOKHO.

[Tpu cokpalieHuH MBIIIEYHOTO BOJIOKHA ITPOUCXOIAMT «CKOJIBKEHUE» HEKOTOPHIX OCIIKOB
OTHOCHUTEIILHO JIPYT JApyra, 4To TpeOyeT 3arpar SHeprur. UTOOBI 3TO «CKOJIBKCHUE»
BBIPA3UIOCh B COKPAIIIEHUH MBIIIEYHOTO BOJIOKHA, COKPATUTEIBbHbBIC OCIKU AOJKHBI ObITH
(GHUKCHPOBAHBI K capkoieMMe. JJucTpoduH HEIOCPEACTBEHHO MPUMBIKAET K HEH M3HYTPH,
ABJISISICH COCTABHOM YaCThIO T.H. «TUCTPOPHUH-aCCOIIMUPOBAHHOTO MPOTEHHOBOIO KOMILICKCA»
(DAPC). DToT KOMIUIEKC MPUKPEILIIET COKPATUTEIbHBIC OCIIKK MBIIIICYHOTO BOJIOKHA K
CapKOJEMME M JIPYTHUM MBIIIICYHBIM BOJIOKHAM (BHEKJIETOYHOMY MATPHKCY) TOCPEICTBOM
JIPYTUX OCJIKOBBIX KOMILIEKCOB.

MpbliIeuHbI€ BOJIOKHA C HEAOCTATOYHBIM COJIepKaHUEM JTUCTpOo(duHa ObICTpO pa3pbiBaroTcs. B
KaKOM-TO CTEIEHH ATOT MPOIIECC MOKET KOMIIEHCUPOBATHCS 32 CYET 00pa30BaHUsI HOBBIX
MBIIIIEYHBIX BOJIOKOH, HO C TCYEHHEM BPEMEHHM OH OCJIabeBaeT, a JICTCHEPUPOBABIIINE BOJIOKHA
3aMENIA0TCS KUPOBOU U COCIMHUTEIIBHON TKaHBIO.



B narorenese 3a001eBaHus, TIOMUMO HEMOCPEICTBEHHOTO Je(eKTa
aucTpoduHa, UTPAIOT POJIb U UMMYHOIIATOJIOTHYECKUE MEXAHU3MBI.

Y ManuMeHTOB UMEET MECTO XPOHUUYECKUN BOCTIAIIUTEIIBHBIN IIPOIIECC U
HAPYIIEHUE IIPOIECCOB pereHepanun. Peakuyn BOCIIAIATEILHOTO KacKaa
3aIlyCKaTCS BCKOPE MOCIIE POXKICHUS U 00yCIOBJICHBI ITOBBIIIICHUEM
CoJiep KaHMs «BOCTIAJIMTEIBHBIX» T€HHBIX KJIaCTepoB B 8-10 MecssuHOM
BO3pacTe.

3a cu€t aedexra JUMUAHOTO OUCIIO CAPKOJIEMMBI MOBBIIIACTCS €€
IPOHUIIAEMOCTh, 0COOCHHO MPH MBIIICYHOM HaIPsHKEHUH; CBOM BKJIA
BHOCHUT M LUTOTOKCHYHOCTh MAaKPO(Daros, JTM3NUPYIOLIMX CAPKOIEMMY IIOCIIe
Gu3HIeCcKUX Harpy3oK (Ha MeMOpaHe THCTPOHUUISCKH N3MEHEHHBIX
BOJIOKOH KOHIICHTPHUPYIOTCS aHTUTECHBI I Kacca r1aBHOTO KOMILIEKCA
ructocoBmectumocTd (HLA), uro nenaer eé Oonee ysa3Bumoit mist T-
KJIETOYHO-OIOCPEIOBAaHHOM araku). [Ipu 3ToM BHyTpHuKIeTouHass KOK
BBIXOJIUT B KPOBb, & BHEKJICTOUHBIN KAJIBIIUNA YCTPEMIISIETCSI B MUOIIUTHI.

BocnanuTenbHbI KacKad aKTUBUPYET BBIPAOOTKY (PUOPO3UPYIOIIETO
IUTOKUHOBOIO TpaHchopmupyroiiero ¢pakropa pocra (I'GF-B1),
BBI3BIBAIOIIIETO TTOTEPIO MBIIIICUHOM TKaHHU M3-3a HAPYIICHUS MPOIIECCOB
perenepanuu. Ilpeanonaraercs, 4To pereHepaTuBHas ClioCOOHOCTD
MBIIIIEYHON TKaHU UCTOIAETCS 3a CYET AeUIIMTA KIETOK-CITyTHUKOB IOCIIE
HEMPEPHIBHO MPOTEKAIOIINX IIUKIIOB JereHepaluu-pereHepaiu.
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Ilenecooopaszno evioenams cmaouu meueHus
muooucmpoguueckozo npouecca (bapansu JI. O., 1974):

I cragus — ¢ yMEepeHHO BBIpAXKCHHBIMH JBHUTaTCIIbHBIMU
HapyImeHUIMHU (O0JIbHBIC MOTYT XOAUTh, BBIIOIHSTE JIETKYIO
paboTy, c1ab0CTh BBIABISICTCS IIPU HArPy3Ke);

II cragusn — ¢ BEIpa)XCHHBIMM JBUTATCIIBHBIMU 3aTPyIHCHUSIMHU
IpH X0JIp0€, MOABEME IO JICCTHHUIIE, IIPHU BBHIIOJHEHUN
(pu3ndeckor padoThI;

111 cragusa — mapanutuyeckas: rpyOble KOHTPAKTYPhI,
aedopmalim, caMoOCTOSITEILHOE MEPEABIKEHIE HEBO3MOXKHO.
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BAPUAHTDI TEYUEHMUASA

1) HeOMAroNPUATHBIN BApUAHT — OOC3IBIIKCHHOCTH Yepe3 H—10
JIET OT HadaJia 00Je3HU, OBICTPOE HApaCTaHHUE CTEIICHU
HapYyIICHUS KU3HEACITECILHOCTH, TSKECTH WHBAJIUIHOCTH;

2) cpenHuii TemMn mporpeccupoBanus — depe3 10—15 mer
MMEIOTCS BBIpOXKEHHBIC JIBUTATEIbHBIC HAPYIIIEHUS, IIPOTHO3 B
OTHOIIIEHUU BO3MOXKHOCTH CaMOOOCTYKUBaHUS TIJI0XO;

3) MeUICHHBIN TEMI IporpeccupoBanns — depe3 10—15 et ot
HaJaja 00JIC3HN HET BRIPAKCHHBIX ABHTATCILHBIX HAPYIIICHUH,
00JIbHOW CBOOOJIHO MEPEABUTACTCS, TPYAOBOM MTPOTHO3 HA
OJIMKaMIIKUE rOAbl OTHOCUTEIBLHO OJarorpHusSTeH, BO3MOXKHA
qaCTUYHAS TPY/IOBas ajanTalus, HHOTJA OMPaBAaHO
npodeccroHaabHOE 0O0yUYCHHE.




KIIMHUKA

Pucynox 1. Pebenok b., 13 ner. Pucynokx 2. PeOGenok E., 8 ner.
A-3: IMA Qowenna A-3: NMMA Aowenna




[IposBasieTcst B Bo3pacte 2—>5 JieT.
TeueHnne ObICTPO MpPOrpeCCUPYIOIIEE, 3TOKAYECTBEHHOE.

O0e31BHUKEHHOCTh OOJIBLHBIX, KaK MPaBUIO, HACTYHAeT B BO3pacTe
14—15 net, cMepTh HacTynaeT B Bo3pacte 15—18 jet, OOJbHBIS
PEIKO KUBYT Oosee 25 JieT.

[lepBble TpU3HAKKU 3a00JI€BaHUS MIPOSABISIOTCS B 1-3 rojia )KU3HU
CJ1a00CTHIO MBIIIII] TA30BOTO MOsICa. YK€ Ha 1-M rojly OTCTaBaHUE
JETel B MOTOPHOM Pa3BUTHH. JIBUIKEHUS HEJIOBKHE, IIPU XOAb0E

JIETU HEYCTOWYUBBI, YACTO CIIOTHIKAKOTCS, aJIAk0T.

B 2-3 roma mosBIsIroTCS MBIIIeuyHas cj1adoCThb, IIaTOJIOrHUeCKas
MBIIIICYHAS YTOMJISIEMOCTb, IIPOSBIISIIOIIAACS NPU (PU3UUECKOM
Harpy3ke - JIMTEIbHON X0Jb0e, MOAbeME Ha JECTHUIY, U3MCHCHHUE
MMOXOAKH T10 TUITY «yTUHOWNN.

BcTraBanue poUCXOAUT MO3TAITHO ¢ aKTUBHBIM HCIIOJIb30BaHUEM PYK
- «B30MpaHUE JECEHKON» WX «B30HpaHUE 110 caMOMy cebe».
TunuuHbie kaa00bl poAUTENEH — ATO X0Jb0a ASTEH Ha Maibliax U
qyacThle NajcHMus. PaHHUE CUMIITOMBI MOJKPAAbIBAIOTCS HE3aMETHO:s



0 IlceBmormmepTpodus UKPOHOKHBIX MBIIIIL] CO3/1a€T OOMaHYMBOE
BIICUATIICHHE O COXPAHHOCTH MBIIIIEYHON CHIIBI U JIaKe paayeT
ponutenei. IlceBaorunepTpoduu MBI MOTYT pa3BUBAaThCS
TaKXe B ATOJAUYHBIX, JICIBTOBUAHBIX MBIIIIAX, MBIIIIAX KWBOTA U
s3bIKa. J[eTu MOryT He NMpUBJIEKaTh BHUMAaHUS CIICIIMAINCTA 10 TeX
I0p, TOKa MPOKCUMAIIbHAs MBIIICYHAs CIA00CTb HE CTAHET
HACTOJBKO BBIPAKEHHOM, UTO 3aTPYAHUT BCTaBaHUE peOCHKA C
1oJia ¥ ONpPEACIIUT YTI/IHBII/I TUM XOAbOBI U UCIIOJIb30BAHUE
MHUOTIATHYCCKUX IIPUEMOB "B30MpaHus 1mo cede" (cuMmITomM
T'oBepca).

[Nporpeccupytolas MbllLedHas AUCTPOduUs.
BctaBaHue ¢ nona "neceHkou




PeTpakiys NATOYHBIX (aXUILIOBBIX) CYXOXKHIINK HE MO3BOJIIECT OOJIBHOMY
MOJIHOIIEHHO OMUPAThCs Ha TMSTKH, YTO OINpEEIIsIeT X0Ab0y Ha Majbllax.

Mexnay 3 u 8 rojaMH MPOUCXOIUT HAPACTAIOIIEE YKOPOUCHHUE MATOUYHBIX
CYXOKUIIUM U (DOPMUPYIOTCS CTUOATENbHbIE KOHTPAKTYPhl B TOJICHOCTOITHBIX
CyCTaBax, pa3BUBAIOTCS MOSICHUYHBIA THIEPJIOPA03, KH(OCKOINO3
IPYAHOTO OTJIEJIa MO3BOHOYHUKA.

I'my6okue pedaekchl U3MEHSIIOTCS ¢ Pa3JIMYHOMN MOCIEA0BATEIbHOCTHIO.

B paHHUX cTaausax 00Je3HM HCUE3al0T KOJICHHBIE pedIeKChl, MO3KE -
pebIeKChl C IBYIJIaBOM M TPEXITIaBOM MBIIIIII.

AXUIIIOBBI pe(l)ﬂeKCBI HJIIMTCIIBHOC BPCMA OCTAKOTCs COXPAaHHBIMMU.

XapakTepHbl CAMMETPUYHAS U HEYKJIOHHO MPOrpeccupylomas ciadocTh B
MBIIIIAX OeIep U MICUEBOTO MOsICa, 3aTPYAHSIONIAs ABUKECHUS TTPU
noabeMe, 0ere, MPbKKAX, NOSICHO-KOHEYHOCTHAS aTpO(Hs MBIIIIII,
PEUMYIIECTBEHHO MBIIII] TA30BOTO Mosica U 0eAep, UICTUHHAS runepTpodus
WJIW TICEBAOTUIIEPTPODUS UKPOHOKHBIX MBIIII, PAHHUE CYXOKUIIbHO-
CBSI30YHBIC peTpakiuK (YKOPOUCHHE CYXOXKMIMHA U CBS30K), KOHTPAKTYPBI
KPYIIHBIX CYCTaBOB.

KosieHHBIE pePIEKCHl paHO UCUYE3AI0T, AXUIUIOBBI PEDIECKCHI COXPAHIIOTES



Hapacraror arpodun Mbliin Oeapa, Ta30BOro mosica, a 3aremM
IJICYEBOTO MOSACA, CIAHBI U MPOKCUMAJIBHBIX OTJIEIIOB PYK.
ATpoduu MeIIII BCeraa CMMMETpUYHbl. Hepeako atpodun
MBI MACKUPYIOTCSA XOPOILIO Pa3BUTOU MOJKOKHOU KUPOBOU
KJIETYaTKOU.

M3MeHeHHsI KOCTHOM CHCTEMbI HE OTPaHUYMBAIOTCS JIUIIIh
CKOJIMO30M: YacTO Pa3BUBAIOTCA AePOpMaIuU TPYAHON KIETKU
U CTOII, TU(P(DY3HBINA OCTEOMOPO3.

Bravasie arpoduu JJOKAJIM3YIOTCS B TPOKCUMAJIBHBIX I'PyMIIax
MBIIIL] HUKHUX KOHEYUHOCTEN - MBIIIIAX Ta30BOIr0 IOsCa,
Oenmep, a yepe3 1-3 roga OBICTPO PACHIPOCTPAHSIIOTCS B
BOCXOJSIIEM HAIPABICHUN HA MPOKCUMAJIBHBIEC TPYIIITHI MBIIIII]
BEPXHUX KOHEYHOCTEHN - TUICYEBOU MOSIC, MBIIIIIbI CIIUHBI.
BcenencrBre arpoduu MOABISIOTCS JIOPJ03, «KPBIIIOBUIHBICY
JIOTIaTKH, «OCUHAs TaJIM.



OnHOI U3 OTIUYUTEIBHBIX 0COOCHHOCTEH
MuoaucTpoduu JromeHHa sSBIsSIeTCs cCOueTaHue JaHHOU
(bOpMBI C MATONOTHUEN KOCTHO-CYCTaBHOM CHUCTEMBI U
BHYTPEHHHMX OpPraHOB (CEpIeYHO-COCYIUCTON U
HEHPOIHIOKPUHHOM cucTteM). KocTHO-CycTaBHbBIE
HapyIICHUS XapaKTEpU3YIOTCS AchopMardsIMu
IMO3BOHOYHMKA, CTOM, IpyAuHbl. Ha peHTreHorpammax
OOHApYKHUBAIOT CY’KEHHE KOCTHOMO3IOBOTO KaHalla,
MCTOHYECHHE KOPKOBOIO CJIOS JIIMHHBIX JUA(U30B
TpyOUaThIX KOCTEH



CepaeyHO-COCYANCThIE PACCTPOMCTBA KINHUYECKA
MPOSBIISIIOTCS JIAOWJILHOCTBIO IYJIbCa, apTEPHUATBHOIO
JIABJICHUSI, MHOTIA TJIYXOCThKO TOHOB M PACUIMPEHUEM T'PAHUIL
cepaua. Ha OKI' peructpupytorcss mSMEHEHUS MHAOKapAa
(6imokaga Hoxek Imyuka I'mca u np.). HeliposHIOKpHUHHbBIC
HAPYILICHUS BCTPEYAIOTCS MOYTH Y MOJIOBUHBI MMAIMEHTOB.
Yame apyrux garorcs cuaapoM Miuenko-KyuimHra,
aauno3oreHuTanbHas auctpodus baduHckoro-dpennxa.

YCTaHOBIIEHO, YTO IIPU MBIIICYHON AUCcTpoduu JronieHHa
CEPACYHO-COCYIUCTAsI CUCTEMA BOBJIEKAECTCS B MATOJOTUYECKUM
IIPOIECC JOCTATOYHO YacTo U paHo. Oko10 73% OOJIbHBIX C
JTAHHOW HO30JIOTUEU UMEIOT PAZIUYHBIC ITPOSIBICHUS
KapIUajabHOM MATOoJIOTUH. [IpuunHOU cepAeuHO— COCYAUCTOU
[MATOJIOTUU ABJISIETCSA TEHETUYECKU JETEPMUHUPOBAHHBIN
HEIOCTATOK JUCTPO(PHHA B KAPAUOMHUOIIUTAX.



Okazaioch, 4TO JCJICUH IreHa JUCTPO(HHA SBISIOTCS HE
E€AUHCTBEHHOM IIPUYUHOMN MOPAXKEHUS MBIIIECYHONU TKAHU Y IAlIUEHTOB
C MPOTrPECCUPYIONICH MbIIIIEYHOM auctpoduu [romeHHa. B
HACTOSIIEE BPEMs YUCHBIC BBIJICIISIOT TP OCHOBHBIX IIPUYMHBL:
aepuIuT gucTpoduHa, 00yCI0BICHHBINM N'eHETUYECKUM C(PEKTOM;
AePUIUT JUCTPODHUH- aCCOLMUPOBAHHOIO ITTUKOIIPOTEHHA
(MonexysgpHas macca 50 kJla) niu apyrux
AUCTPO(UHACCOLMHUPOBAHHBIX OCJIKOB, HAJIMYKME 0COOOT0
T€HETHYECKOI0 BapHaHTa CTPOCHUS aHTHOTCH3UH- KOHBEPTUPYIOIIETO
depmenTta. CepaeuHasi MBIIIA MOXKET MOPAXKaThCS KaK BCIEACTBUEC
BCEX TPEX IMPUYMH, TaK U MX KOMOMHAIIHI.

BrIsBIIeHE MapKEpOB BOBIICUCHUS CEPACUYHON MBIIIILI B
MATOJIOTHYCCKUM IIPOLIECC TTO3BOISECT OTBETUTHh HA MCKIIOUUTEIHLHO
Ba)KHBIN MPAKTHYSCKHUI BOIIPOC — MOUYEMYy KapAUOMHUOMNATUS MOXKET
HAOII0AThCS Y MAIIMEHTOB C JISTKMMU BapHaHTaMU ITOPaKCHUS
CKEJICTHBIX MBIIII, a TaK)Ke BO3MOKHOCTE Je0roTa 3a00JIeBaHUA C
KapJMOMUOTIATHH.



ITo manaeiM A.Oldfors, HauaanHBIE TPOSBICHUS KapaHalbHOM
IIATOJIOTUN Y OOJBHBIX BO3HHMKAIOT YK€ B PaHHEM BO3pacTe M
IIPOTrPECCUPYIOT C TOJAMH.

Huzkas ¢puzndeckas akTUBHOCTD MAIUEHTOB C
IPOrpeCCUPYIOIICH MBIIIICYHON AucTpodum JlromeHHa,
OTHOCHUTEJIBHO OBICTpas yTpaTa CIOCOOHOCTH K
CaMOCTOSITEIbHOM X0/Ib0O€, CHIDKAKOIIAs Harpy3Ky Ha MHOKap/I,
a TaK)KE€ HEJIOCTAaTOYHAas HAILICJICHHOCTh POAUTEIICH Ha
BEISIBJICHUE KapAUaJIbHBIX kan00 (OCHOBHOE BHUMAHUE
oOpalaeTcs IpeXkae BCEro Ha JIBUTraTCIbLHBIC HAPYIICHU),
IPUBOJAT K TOMY, 4TO MeHee 15% nerert 1o 14 JeT, NMEIOIMuX
MOpaKeHUE MBIIILBI Cep/ilia, aKTUBHO OOpaIllaroTCs K
KapaHUOJIOTY.



H3zmenenusn enewnocmu. 1lpu cnadoctu u aTpoUu MBIIIIII
JIMIa OTMEUYAETCS OTCYTCTBHE MOPIIUH Ha JIOY (CHMIITOM
«IIOJIMPOBAHHOTO J10a»). HabmomaeTcss THmoMuMus: OOJIbHBIC HE
MOTYT IJIOTHO 3aKMYPHUTh IIa3a, HAAYTh IIEKU, BBITSHYTh I'yOBI
B TPyOOUKY M T. JI. B HEKOTOPBIX Cly4asix BCJIEICTBUE
3aMEIIECHUS TYOHBIX MBIIIL COCAUHUTEILHON U KUPOBOM TKaHbBIO
I'yOBI YTONIIAIOTCS (HAIIOMUHAIOT «T'YOBI TaITupa»).

Ilamonozusa cucmemst opzanoe ovixanus. Ciiad0CTh
IBIXaTeIbHON MYCKYJIaTypbl U AuadparMbl 00yCIIOBINBAET
YMEHBIIECHUE KU3HEHHOU EMKOCTH JETKUX 10 20% OT HOpMBI,
YTO NPUBOAUT K 3MHA30JlaM HOYHOU TMITIOBEHTWIANMHA. JleTH
4acTO BCTAIOT CO CTPAXOM, CBA3aHHBIM C OIMYIICHUEM YAVIIbS, U
0osiTcsa cnarh. CylIeCTBEHHBIN BKJIAJ B JICTAIbHOCTh BHOCHUT
IbIXaTeIbHAs HEAOCTATOYHOCTh, KOTOPAsk MMPOBOLIMPYETCSA
MHTEPKYPPEHTHBIMU MH(MEKIHUSAMU UM acIIMpalyei.



Tak e 0COOCHHOCTSIMU 3TOM (POPMBI TPOTPECCUPYIOIIECH MBIIICYHOM
TUCTPO(DUH SBJISFOTCS COMYTCTBYIOIIAS MOPAXKCHUIO MBIIIII]
YMCTBEHHAsI OTCTAJIOCTh, CHIDKEHHUE UHTEIUIEKTA, OCTEOIIOPO3 U
MCTOHYEHUE KOPTUKAJIIBHOTO BEIIECTBA KOCTEU, KAPIUOMUONIATHS,
JIETOYHO-CEP/ICUHAsl HEIOCTATOYHOCTh. Y YacTH OOJIbHBIX
OOHApYXKUBAIOTCS pA3JIMYHbIC TPU3HAKU SHIOKPITUHOIATHH:
aJIUTI030TCHUTAIIbHBINA CUHJIPOM, HU3KOPOCIIOCTh.

B cBs3u ¢ nedunutom nepedpanbHbIX H30hopM aUucTpodruHa —
anoguctpoduHoB, y 30 % 00abHBIX ¢ MUogUCTpoduei JlroleHHa
MMEET MECTO YMCTBEHHAsI OTCTAJIOCTh PA3IMYHON CTEIICHU: OT
MMOTPAHUYHON UHTEIUIEKTYaIbHOU HEIOCTATOYHOCTU 0 BBIPAXKECHHOU
OJIMTO(PECHUU.

TsKeCcTh YMCTBEHHOM OTCTAJIOCTU U HAPYIIEHUK BBICIIUX
KOTHUTHBHBIX (DYHKIIHI HE KOPPETUPYET C BHIPAKEHHOCTHIO
MBIIIIEYHOTO AS(PEKTa U CTaAUECH MUOAUCTPOMHUIECKOTO Ipoliecca.

K sk30reHHbIM (pakTOpaM, yCyryoNIsIFOIIUM OPOSIBIICHUS] YMCTBEHHOM
OTCTAJIOCTH, OTHOCST Pa3BUBAIOIYIOCS COLIMAIBHYIO JI€3a1alITal|IO.



Bapuant Bospacr
nAedoTa

KJIMHUYECKUE BAPUAHTBI

Cnoco0HOCTH K X0IL0€ U
cocrosinue O[A

Macca Teua,
HHTEJJIEKT,
0CJIOKHEHHUS

Ipubausureabuas
J0JIs1 001IIero 4ymcJsia
NanMueHToB

1 (kmaccuueckoe — 2-5 ner
TEYECHHE)

2 (c 2-5 ner
KYIIHHTOMTHBIM
CHHJIPOMOM)

TepsieT crtocoOHOCTH
xonuth B 10-12 ner.
I'enepanuzoBanHas
MBIIIEYHas cj1ab0CTh, 3aTeM
CKOJIN03, KOHTPAKTypPhI
TOJICHOCTOIIHBIX, KOJICHHBIX
U IPYTHX CYCTaBOB.

TepsieT crnocoOHOCTh
xoauTh B 10 sietT wiu panee.
I'enepannzoBanHas
MBIIIeYHas cjaaboCTh. 3aTeM
CKOJINO3, KOHTPAKTYPhI
TOJIEHOCTOIHBIX U JPYTUX
CyCTaBOB.

Macca Tena CHMKEHa.
IIcuxuueckoe
pa3BUTHE B HOPME;
KapIHOMHUOTIATHS
oOHapy>KuBaeTCs
nocne 8-10 jer.

Oxupenune
(yHOOOpa3HOE IHIIO,
OTJIIOKEHHUE KHPa IO
YKEHCKOMY THITY).
Kapanomuonarus
0OHapyKUBaeTCs
nocie 10 ner.

30%

22%




3 (Bpokaennas | 1-2 ron

bopma) KU3HU
4 2-6 ner
(kaparoMHOIIAT

HYECKHUI)

5 (cmemanueiii) | 1-6 get

Tepsier cnocoOHOCTH
xoauthb 1o 10 ner,
nHoraa B 6,5-7 ner.
Pannue MHOXKECTBEHHBIE
KOHTPAKTyphl. beicTpoe
IIPOTrPECCUPOBAHHUE.

B 6,5-7 et
O0OHapyKUBaETCS
KapIUOMHUOIIATHS TIPH

HEOOJIBIITNX MPOSIBJICHUSIX

MBIIICYHOM CIa00CTH
(3aTpyaHEHUS TIPH
OIBEME TI0 JIECTHHIIE).
OTHOCHUTENBHO
MeJIEHHOE
IPOIPECCUPOBAHUE.

TepsieT crioCOOHOCTH
xonuTh B10-12 net uim
paHee.
['enepanu3oBaHHas
MBIIIIEYHAsT CIIA00CTh.

Macca tena carmxena wid B | 13%
HOpME. 3aJIepKKa

MICUXUYECKOTO Pa3BUTHSI.
Kapauomuonarust
oOHapyxuBaetcsa B 7-10

JIET

Macca Tena cHrukeHa wiid B | 7%
HopMe. [lcuxuueckoe
pa3BUTHE B HOPME.

Pasnuunbie coueTanusg 28%



HCEBI[OFI/IHEPTPO(I)I/I‘IECKA}I JOBPOKAYECTBEHHAA
MUOIUCTPODUA BEKKEPA — KWHEPA.

Pucynok 3. Pebenok A., 6 ner. A-3: NMA,
dopma bexxkepa




(X-cremn. pernecCuBH. THII)
ne6r0T oT g0 20 jet yamie 10-15 aet
TEUCHUE MEJICHHO MPOrPECCUPYIONIEE

pacnpoCTPaHECHUE MBILICYHBIX TUCTPO(UIN KaK IIPpU
Muoauctpodpuu Jlromena

OpakeHUE CepAlia BEIPaKEHbBI MEHBIIIC

noxuBaroT 10 30-60 jgeT, MOryT UMETh AETEH,
MHTEIJIEKT COXpaHEH

MOBBINIEHUE aKTUBHOCTH KK ymepeHHoe
Ha3bIBAIOT MATKON (hOopMOM MUOAUCTpOPHUH [roleHa

Ka4eCTBCHHOE U3MEHEHHUE OelIKa qUCTpoPrHa



Muonuctroousi POrTtAyoA — MOPTBHE

Pucynox 7. Pebenox I'.,
149 ner. 4-3: NMMA, opma
Porrayga — Mopree —
be#nepa




(X-cIerI. pereCCuBH. THI)
AeOIOT B IETCKOM HIIM FOHOIIICCKOM Bo3pacte (4ame 5-12 jer)
BEIPAKECHHBIC CYX0KUJIbHBIC PETPAKIIUA U KOHTPAKTYPHI

MOCTENEHHO (POPMUPYIOTCA MATOJIOTUYECKUE MO3bI U3-3a PuOpo3a
MBIIIIIT

Jajee HEBO3MOXKHO Cru0aTh MO3BOHOYHUK
MEIJICHHO NPOrPECCUPYIOT MBIIICUHBIC TUIIOTPODUU
C1a00CTh MBIIIL OOBIYHO YMEpPECHHAS

npeo0s1a1aroT mape3bl U TUIOTPOGUH B JIOMATOYHO-IIJICYEBOM 00J1. 1
JIYCTAJIbHBIX OTJieIaX HOT

IICEBIOTUNEPTPOPHUIl HET
XapaKTepHa KapJAUOMHUOIIaTHs
MHTEJUIEKT Yallle COXpaHEeH
BBIpaKeHHas runepdepMeHTeMUS

Hepeako AokuBaroT 10 40-50 jieT, yMuparoT OT CepASCYHOM
HETOCTATOUYHOCTH



I1OoSICHO-KOHEYHOCTHAS IOHOIIECKAS
MUOIUCTPO®US IPBA — POTA.

—d
PucyHok 5.
PebGenok I'., 15 ner.
A-3: NMMA,
dopma Ipba — Pora



(IT0 ayTOCOMHO-PEIICCCUBHOMY THITY)

1e0I0T B JETCKOM MJIM FOHOIIIECKOM BO3pacTe vaille B 14-16 et
KOHEYHOCTHO-MOSICHAsT MUOAUCTPODUS

MPEKJIE BCEro arpo(uu MBIIIIL] Ta30BOTO MOsICa

paHHUI NPU3HAK YTUHAS MMOXOJKA U JIp MUOIIATUYECKUE (PEHOMEHBI

B JaJbHEHIIIEM aTpO(UH MBIIIII IIeYeBOro mosca, pyk (popma JJEMJIEHA-
MEBUYCA)

peaKo 1e0roT co ciadocTH MBI IiedeBoro nosca (popma DPBA)
BO3MOXHBI YMEPEHHBIC TICEBIOTHICPTPOodHH, (DOPMUPOBAHNE KOHTPAKTYP

IpU MOPAKEHUH MEKPEOSPHBIX MBI U JuadparMbl — JIbIXaTeIbHAs
HEJ0CTAaTOYHOCTD

MBIIIIIIBI JIUIIA Yallle He CTPaaaroT
HEPEAKO YHIOKPHUHOIIATHH

TEUEHUE BapraOEIbHOE OT MSITKOTO JI0 OBICTPO MPOTrPEeCCHUPYIOIIETO
yMEpEHHas TurepPepMeHTeMust

uHBanuau3anus yepes 10-20 mer

BO3MOXKHA U 3JI0KaueCTBEHHAs (IICEBIOMIOIICHHOBCKAs) (hopma, 1e0ioT B 3-5
neT



I1JIEYE-JIOMATOYHO-JTALIEBASS MUOIUCTPO®US JIAHAY3H
— JIEXKEPHHA.

10 ayTOCOMHO-PEIIECCUBHOMY THUITY
neoOroT 4arre k 20 rogaM, HHOTIa HECKOIBKO IT03KE

C1a00CTh U TUMIOTPO(DUS MBIIIIL JINIA, OCOOEHHO KPYTOBBIX IIa3 U PTa, MBIIIIL]
MJIEYEBOTO MosACa

paHo Tr'yObl Tanupa, Juio cUHKCa, yabloka JIKOKOH/IHI,
KPBUTOBUHBIC JIOTIATKH

nasnee: cnabdocTh nepeaHen 3youaToil, O0NbIION IPYAHON, HUX)KHUX OTAEIIOB
TPaNeYBUIHBIX MBIIIL, IIUPOYANIIENA MBIIIIBI CIIMHBI, IBYIJIABOK, TPEXIIIABOU
MBIIIII]

nanee: cinaboCTh MEPOHEATbHBIX MBIIIII (TOABISETCS CTCIAXK)

JlaJiee: B MEHBIIECH CTENECHU MPOKCUMAILHBIC MBIl HUKHUX KOHEYHOCTEH
BO3MO)KHA YMEPEHHAas TICEBAOTUIIEPTPOPHUSI UKPOHOXKHBIX U JICIBTOBUIHBIX MBIIIII]
CYXOXKUJIbHBIE PEQIICKCHI IIOCTEIEHHO CHUYKAIOTCS

MHTEJJIEKT COXpaHEH

TEUEHUE OTHOCUTEILHO MSTKOE

runepdepMeHTeMus yMEpEHHas

’KEHIIMHBI B 3 pa3 Yalie My>K4iH 00JIeI0T



JIOMATOYHO-IIEPOHEAJIbHAS MUNOJIUCTPODUS
JTABUJEHKOBA

1. ayrocomHo-1OMUHAHTHAsI (popMa
MPOSIBJISICTCS Yallle B JIETCTBE
WHOTA BO 2-3-M JIECATHUIIETUU KU3HU

c1ab0CTh U MPOrpecCUpyoias THHOTPOdUS MBI IUIEYEBOTO MOsACA U MEPOHEATBHOM
IPYIIIbI
MBIIII] C YTaCAaHUEM CYXOXKWIbHBIX pe(ICKCOB HAYMHASI C MSATOYHBIX, CTEMAXK

c1ab0CTh MPOKCUMANIBHBIX OTEIOB PYK U IJIEYEBOTO MOscCa
BO3MOXHBI JUCTAIbHBIC MTAPECTE3UU, TUIIECTE3NN

KAaK IIPaBUJIO HE CTPALAIOT MBIIILbI JIALA

TEUYECHUE MEJICHHO MPOrpeCcCCUpyroniee

BO3MOXHO Pa3BUTUE MBIIIEYHBIX KOHTPAKTYP

MOBBIIIEHA aKTUBHOCTh KK B KpoBHU
2. X-cuermieHHasi peuneccuBHasi gopma

NeOI0T B MEPBYIO JICKaAy dKU3HU WHOT/IA C MBIIICYHBIX KOHTPAKTYP
CHaJajia C1aboCTh B TPYAHBIX, JCIBTOBUIHBIX MBIIIIAX, B MBIIIIAX
HPOKCHUMAJIbHBIX OTICIIOB PYK

HO3Ke: MePOHECATBHBIC MBIIIIIHI

XapaKTEepHO 3HAUYUTENbHOE MOBbIIeHHE KDK

XapakTepHa KapJuoOMHOaTHs (Jalie IpruIuHa CMEPTH)



JINCTAIBHAST MAOAUCTPO®US 1 OBEPCA

PuyucyHok 6.
Pebenok K., 11 ner. 4-3:

NnMAa, popma losepca —
Benawgepa




10 ayTOCOMHO- JOMUHAHTHEINA THII C HEIOJH ICHETPAHTHOCTHIO)
ne0roT 00brgHO 1ocie 20 net game 40-60 aeT

MEIJICHHO IMPOTrPECCUPYIOIIEE TCUCHUE

Ha4yaJio cO CJIa0O0CTH U TUHOTPO(HUM B MBIIIIAX CTOI U TOJICHEH
IIO3KE MOCTENEHHO MBIIIIBI KUCTEU U MIPEAIIIICUHU

CHMKAIOTCS U MCUE3aI0T CYXOKMIbHBIC U IIEPUOCTaIbHBIE PEICKChI

B IIO3IHEH CTAJIMH MOPAXKAKOTCS IMTPOKCUMAIBHBIE MBIIIIIBI
KOHEYHOCTEN

4yBCTBUTEJIBHOCTh COXpaHHA
BCEIJIa MHTAKTHBI MBIIIIIHI JIUIA

HET IICEBIOTUNEPTPOPUi

HEXapaKTEPHBI CYXOKUJIbHBIC PETPAKIIUU

BO3MOXHA KapAHNOMHNOIIATHUA



Muoauctroousi BETJIEMA.,

[ .

Pucynox 4. PeOenok T., 13 ner.
A-3: NMA, popma bernema




J1eO1oT: paHHEee AETCTRO.

3a0oyeBaHNe HAUMHAESTCSA CO CJIa0OCTH MBIIII] Ta30BOI0 I10sCa,
KOTOpasi BO3HUKACT B I'PYIHOM HJIM paHHEM JASTCKOM BO3pacTe.

JlneBas MycKyJarypa OCTaeTCsl HHTAKTHOM. YacTO CUMITTOMBI
0OJIE3HU HACTOJILKO CTEPTHIE

. CimabocTth mporpeccupyer MeIJICHHO U OOBIYHO HE NMPUBOJUT K
WHBAIMIN3AIMU U HE BIUAET HA MIPOJIOJKUTEIBHOCTD KU3HH.

PaHo pa3BHBaroTCst cru0areibHbIe KOHTPAKTYPhI B JIOKTEBBIX,
TOJIEHOCTOITHBIX U MEK(aJaHTOBBIX CycTaBax (Kpome OONBIINX
[aJIbIEB).

Jledopmaniuii MO3BOHOYHMKA HE HAOIOAAETCS

PeTpakiiysi NATOYHBIX CyXOKHJIUN SBISETCS MIPUYUHOM XO/IbOBI Ha
majablax

CyX0XUIbHBIE pe(ICKCHl HOPMAJIBHBI MW CHUKEHBI.
Kapauomuonarus HexapakrepHa
. Tedenue: 10OpOKaYECTBEHHOE, CTAIIMOHAPHOE.



JIMATHOCTUKA MHOJIUCTPODUN
JIYOIEHHA.

MyTalMOHHBIN aHAJIN3, KOTOPBIM 0a3UPYyETCs HA OLICHKE
noJauMop(pu3Ma JIMHBI PECTPUKIIMOHHBIX (PParMEHTOB,
B HACTOSAIIEE BpeMs SBISICTCS OOILICTPUHSITHIM JIJIs
TUArHOCTUKM OoJie3HeH /[rolieHHa BBISIBICHUS
HOCHUTEJILCTBA I'€HA U MPEHATAJIBHON JUATHOCTHUKMU.

AHann3 coaepKaHusl AUCTPO(UHA B MBIIIIAX C
MCHOJIb30BAHUEM UMMYHOTHCTOXUMHUYECKON PEAKIIMN Ha
TUCTPO(PUH TOMOTAET OTIIMYUTE MUOJUCTPODHIO
JrorrenHa ot hoopmbl bekkepa u 1aeT BO3MOKHOCTh
IPOrHO3UPOBATH THUIT KIIMHUYECKOTO TCUCHUS.



VYike B paHHUX CTaJusaX 3a00JIeBaHUs OOHAPYKUBAKOT
KpEaTUHYPHUIO, THIIEPAMUHOALUIYPHIO, [OBBIIIICHUE
aJlbJIoNa3, TpaHcaMUHa3 (0COOCHHO aJIaHMHOBOM) U
creru(puIecKoro (hepMeHTa MBIIIICYHON TKAaHU —
KpeaTuH(POCHOKUHA3HI.

Hapyienus Bcex BUIOB 00OMEHA BelecTB (YIIIEBOIHOTO,
’KUPOBOI0, OEJIIKOBOTO0), THIIEPAaMUHOAIUYPUS,
ruriephepMEeHTYpHUs, ICHTO3YPHSI, KPEATUHYPHS MOTYT
HaOJIIOAATHCSA U IPHU APYTHX (PopMax HEPBHO-MBIIICYHBIX
3a00JIEBaHU.

OpnHako mpu MUoauCTpoduu [roleHHa OMOXUMHYECKUE
M3MEHEHHUS BBIPAXKECHBI B OOJIbIIICH CTEIICHU, YTO SBJISICTCS
TOIOJIHUTEIBHBIM KPUTEPUEM HPHU OLIEHKE TSKECTHU
3a00JICBaHUS.



[MoBbIWEHME YPOBHA KPK (KPEATMH®OC®HOKMHASLI) OTMEYAETCSA MPU
BEbICTPOMPOIPECCUPYIOLWMX dOPMAX 0 10 000 U BbILWE MMOSb/1.
3HAYUTENBHOE NOBBIWEHME (B 20-100 PA3) MbILLEYHbIX ®EPMEHTOB (KPK,

ANBOOJIA3A)
OI'IPE,EI,EJ'IEHVIE HOCUTEJTbCTBA. CbIBOPOTO‘-IHAFl KPK MOBbLIWEHA Y 50% YXKEHLWNH-
HOCUTENEW.
PeHoTHIT ¥ cryyaes Kowyenrpaywuw KOK
My xsuHe Mo CTPoOPHT Lo - 100 B 10 pa3 v 6onee Bbllwe
LU/EHHE HOPMbI
Muroprcpogus bexke- 100 B 5 pa3 v 6onee Bbilwe
22 HOPMbI
SLROLLEHH -8 CCOLIHHDO- B 6onblUMHCTBE CAy- MoBbiweHa
BEHHIT LJHTE TELIHOHHIT yaes
KEDJHOMHONTE THS
N eHayt bl -HoCH - Mo cTpoPHT ko - ~50 B 2-10 pas Bbile HOPMbI
TeAEHHYE LU/CHHS
MO CTDOBHT b ekke- ~30 B 2-10 pa3 Bblllie HOPMbI




PanHss1 fuarHocTuKa. Y OOJIbHBIX UMEETCS HeCTAOMIIbHBIM Y4acTOK
JTHK ¢ noBsimedssiM konudectBoM CTG-TpumnieTHBIX TOBTOPOB B
XpoMOCOMHOM JIokyce 19ql3.3.

Ha OMI — nepBHYHO-MBIIICYHbIC M3MeHeHHs (1 Hecnenuduaeckuii
HU3KOAMILIUTYIHEIN puTM). [To3BoisieT oTaudpepeHnpoBaTh
IIEPBUYHO-MBIIIICYHOE MOPAKEHUE OT HEUPOreHHOTo. [Ipu niepsom
BBISIBJISIFOTCS OBICTPO PEKPYTHUPYEMBIE, KOPOTKHUE 110 JJIMTEIbHOCTH
noiar@asHble HU3KOAMIUIMTYAHbBIC TOTCHIIUAIbI IBUTATEIbHBIX
eaunuil. Ilo Mepe nporpeccupoBaHus 3a00I€BaHUS
uHTepPepeHIIMOHHbIN ITarTepH DHMI' cTaHOBUTCA peaylIMPOBaHHBIM
34 CYET CHUIKECHUSA PEKPYTUPOBAHMS, U B KOHIIE KOHIIOB
PETUCTPUPYETCS OUOAICKTPUUCCKOE «MOJTUaHUE» MBIIIIEI. [[aHHbBIC
OHMI He ABIsAIOTCS ClIEU(PUYHBIMA U OJIMHAKOBBI IIPU J1H000H
(opMe MEPBUYHO-MBIIIIEYHOrO MopaxeHus. [loaToMy Ha mpakTHUKe
OHMI' B nuarHoctuke Muoguctpoduu J1omeHHa UCIOIb3yeTCs
JOCTATOYHO PEAKO.



1.
HuskoaMrmuTynx
ble U
YKOPOUYEHHBIE
noyirdazHbie
HJJE,
UHTEPPEPEHIIMOH
Hasi KpUBasi pH
cimabom
COKpAIllEHU!
MBIIIIIIBI.
Bo3moxHBI:
POAOKEHHAS
aKTUBHOCTD
BBEJICHUA,
GUOpHILISIUS U
MOJIOKUTETbHBIE
OCTpbIE BOJIHBI.
2. pyrue:
CHIDKEHA
aMmrutuTyaa M-
OTBETA.

1.I'Hve3qHOCTE
HAPYILICHUM.
HuskoaMmnuTyaabie U
YKOPOUYEHHBIE
nosmmdasusie [TIJIE,
UHTEPPEPEHIIMOHHAS
KpHUBas IpH cliaboM
COKpAILIEHUH MBIIIIIHI,
MOTEHIIHAIbI
buOpHLIAIINT,
MOJIOKUTETbHBIE
OCTpbI€ BOJHBI,
KOMILJIEKCHBIE
MOBTOPSIOIIKECS
pa3psibl.

2. lpyrue BO3MOXKHBIE:

CHMWKCHA aMIININTyaa M-

OTBETAa, HApyIICHHUE
HEPBHO-MBIIIEUHON
nepenavyu 1o
MHUACTEHUYECKOMY
THUITY.

1.ITponnennas
aKTUBHOCTh
BBEICHUS.
MuoToHnyeckas
peaxuus.

2. pyrue:
yBEeJIMYEHA

MPOAOJKUTCIIBHOCT

b M-oTBeTa.
Bo3moxHbie:
CHIDKEHA
aMrutuTyaa M-
OTBETa Ha
MTOBTOPHBIC
CTUMYJIbI U TIOCJIE
TETaHU3aIIH.

1.
JleMueJTMHU3UPYIOLI]
He: YBEIIMYCHUE
JIUINTEIIBHOCTH U
nonudazus M-oTBera
IIPA HOPMAJIBHOU
aMIUIUTY/IC; CHUKEHUE
CPB 1o MOTOpHBIM U
CEHCOPHBIM
BOJIOKHAM;
«PACCHITTHON»
xapaktep F-BoJHBI;
HaJIM4yue OJIOKOB
MPOBEICHUS
BO30Y>K/ICHUSI.
2.AKCOHAJILHbBIE:
CHIDKCHUE aMILTATY b
M-oT1BeTa;
HOPMAaJIbHbIC
3Hauenuss CPB no
aKCOHaM
nepudepuIecKux
HEPBOB.

Hannune
BBIPAYKEHHBIX
MOTEHILIUAJIOB
bacuuKyIAIINiA;
yBEIMYECHHE

napamerpoB [I/I/IE

U ux noiaudasus,
MIOSIBJICHUE B
MBIIIIAaX
CIIOHTAHHOU
aKTUBHOCTH
MBIIIEYHBIX
BOJIOKOH — 1D u
MTOJIOKUTEIILHBIC
OCTpBIC BOJIHBI.



1 B OnonTarax — HaJIW4ue HEKPOTHU3UPOBAHHBIX MBIIICYHBIX
BOJIOKOH C pereHepanuen, (paroiuro3oM U sKMPOBBIM
EePEPOKACHUEM MBIIICYHOM TKaHU. /[[MarHO3 MOXKET OBITh
MIOCTABJICH TOYHO NP OOHAPYKEHUM NUCTPO(UHA B
MBIILICYHOW TKAHHU.




Becmepu-oa1ommunz — COBpEMEHHBIN BBICOKOYYBCTBUTEIILHBIN
AHATUTUYCCKUI METOJI, UCIIOJb3YEeMbIN sl ONpECIICHUS CIIeIU(pUIHBIX
OEJIKOB B CIIOKHBIX CMECSX C OMOILBIO aHTUTE.

Metoa 0CHOBaH Ha KOMOMHALIMM I'eib-3J1eKTPodope3a U UMMYHOXUMUYECKON
pPEaKIUU «aHTUTECH-AHTUTETION.

Busyanuzanus ucciaeayeMoro 0ejika JOCTUTaeTCsl MyTeM IPOBEACHUS
COOTBETCTBYIOILECH OMOXUMHUYECKOW PEAKIIMU C 00Pa30BAaHUEM IPOIYKTA,
KOTOPBIM OMPEIEISAECTCS KOJJOPUMETPUUECCKAM, XEMUITIOMUHECIICHTHBIM,
(IIIOOPECIEHTHBIM METOaMU JICTEKIHH.

KonnuectBo Oeka MOXKET OBITh OILIEHEHO C ITOMOIIBIO
ICHCUTOMETPHHU. BhICOKas CTeNeHb pa3pelIcHUs JOCTUTACTCS 32 CUST
ANEKTPOPOPETUISCKOIO pa3aeiieHUs OCJIKOB U CIEeU(PUIHOCTH
MOHOKJIOHAJILHEIX aHTUTEI.

B onTuManbHO OTpabOTaHHBIX YCIOBUSAX BECTEPH-OJIOTTUHIOM MOKHO
oOHapy>XMBaTh AHTUT'€H B KOJIWYECTBaX MEHee 1HT.

Merton npuMeHseTcs 119 Bepu@UKaIUM MOJOKUTEILHBIX PE3YIbTaTOB
MMMYHOTHCTOXUMHYECKOTO uccieaoBanus. [Ipu muogucrpoduu /romnieHHa
KOJIMYECTBO AUCTpodurHa cocTaBisieT 0-5% OT HOPMBEL.



Bce 60mp11y10 HHGOPMATUBHOCTh MPUOOPETAET METO
yapTpa3BykoBoro uccienopanus (Y3HW) mpimn. Onpenensercs
OJTHOPOJHOCTH MBIIIIEUHON TKaHU C PABHOMEPHBIM YILJIOTHEHUEM
Y 3HAYUTEIbHBIM YBEJIUUYEHUEM YPOBHS DXOI€HHOCTH, YTO
XapaKTEPU3YET pa3pacTaHUE COCAUHUTEIbHON TKAaHU. MBI
10X0 Au(dEepeHIIMpOBaHHbI, YMEHBIIIEHBI B pazMepe, B 60—80
% cnydaeB BBISABIISIETCS KUpOBast MHPUIbTpalusa. OTCYyTCTBYyeET
XapaKTEPHBIM PUCYHOK MCUEPUYCHHOCTH, YTO CBUICTEILCTBYET O
ACCTPYKTYPUPOBAHHOCTH TKaHU. COKpaIlleHUs MBIIIII] ITPU
AKTUBHOM HAaIIPSHKEHUH BU3YaIU3UPYIOTCS Cl1a0o.



JIEHEHUE MUOJAUCTPOPUU NIOIIEHHA

Ilpuém znwokokopmukocmepouoos. J1okazaHo, 4To €CJvu Ha4aTh
TTIOKOKOPTHKOCTEPOUIHYIO MTEPOPATBHYIO TEPAIHIO B TO BpEeMsl, KOTJIa CTAHOBUTCS
3aMETHOW OCTaHOBKa (PM3NYECKOTO pa3BUTHs peOEHKA (Kak MpaBHiIoO, B Bo3pacte 4-6 yer),
MPOUCXOJIUT 3aMETHAs 3aJIeP>KKa MPOrPECCUPOBAHUS yTPAThl MBIIIEYHON MACCHI,
HapacTaHUE MBIIIICYHOU CUJIbI M yAy4IlIeHUE (PYHKIIMOHATLHOTO COCTOSHUS MmarueHTa. Eciu
e TIIFOKOKOPTUKOCTEPOUIbl HA3HAYNTD, KOTAa PEOEHOK YXKe yTpaTHiI CIIOCOOHOCTD K
nepeaBUKeHNI0, 3p(OEKTUBHOCTh UX ONM3Ka K HYJO. [Ipu 3TOM OOBSICHUTE JIEMCTBUE 3TON
IPYIIIbI IPENApaToB JUIIb UMMYHOCYIPECCUEN HEBO3MOXKHO, T.K. HA3HAUCHUE
UMMYHOJEIIPECCAHTa a3aTHONpPUHA O0JIbHBIM ¢ MUoauCTpoduelt [lroieHHa, Kak mHoKa3aiu
HCCIICIOBaHUS, HE COIIPOBOXKIACTCS KaKUM-JIMOO JIedeOHBIM 3(PheKToM.

OnTtuManbHbBIM PEKUMOM TEPAINU NPEOHUS0TOHOM CUATAETCS €XKETHEBHBIA MPUEM PEr OS B
no3e 0,75 mr/kr/cyt (1o He 6omee 40 Mr/cyT) 10 MOSBIACHUSA 3HAUUMBIX ITOOOUYHBIX

3¢ PEKTOB, MOCIIE Yero MPOU3BOIUTCS MOCTENIEHHOE CHIDKEeHUE 103bI 10 0,5 mr/kT/CyT, a B
ClIy4ae COXpaHEHUs CephE3HBIX MOOOYHBIX 3P dekToB — 10 0,3 MI/Kr/cyT. ATBTepHATHBHOM
CXEMOM SIBIISICTCS] IPUEM B TEX JKe J[03aX Yepe3 JeHb WIH «MHTCPMUTTHPYIONH» mpuéM (10
naer npuéma, 10-20 nHeit nepepwiB). JIniaM, y KOTOpBIX Ha (GOHE €KETHECBHOTO

npuéMa npeoHU3010HAa PA3BUBAETCS OKUPEHHE U MOBEICHUYECKHE PACCTPOICTBA, MOKHO
PEKOMEH/IOBATh MEPEX0]1 Ha MPUEM B J103¢ S MI/KT JBa JIHSA B HEJCO (Hampumep, 1o
IATHHUIIAM # cy00oTam). TlojoxutenbHbId 3¢ ekt (HapacTaHWE MBIIICYHON CHUIIBI)
ormevaeTcs yxke K 10-My JTHIO OT Hadasia JICUCHUS.



B eBpomneicKkux U HEKOTOPBIX APYTUX CTpaHaX MCIIOIb3YeTCs
CUHTETUYECKOE MPO3BOJHOEC MPEIHNU30JIOHA

— Oenazaxopm (npousBogutcsa B BenukoOpurannu, Mcnanuu, Muguu,
bpasunun, [Taname u I'ongypace). [Tokazano, 4To OH B MEHBIIICH
CTEIIEHU BBI3BIBAET NOOOYHBIE AP(DEKTHI, 0COOCHHO UTO KacaeTcs
OKUPEHUS, OHAKO, MIPH €0 MIPUMEHECHHUH Yallle pPa3BUBACTCS
OeccuMnTOMHAs KaTapakra. JlosupoBka degrazaxkopma — 0,9 mr/kr/cyT
(Ho He Oonee 39 Mmr/cyT).

MHorune CrienuaganucTbl PEKOMEHIYIOT OCTABIIATH MAlIMCHTA Ha
MOAJACPKUBAOIIEH 103€ TTIFOKOKOPTUKOCTEPOUIOB U MOCIIE TOrO, KaK OH
[epeceil B MHBAIUIHYIO KOJISACKY: 3TO IMO3BOJISET JOJbIIE COXPAHUTH
CWIY B PyKax, 3aMEJJINTh IIPOTPECCUPOBAHUE KAPAUOPECITUPATOPHBIX
HapyIICHUH U PA3BUTHE CKOJIMOTUYECKOM Je(opMaliii MO3BOHOYHHUKA.

K 0cHOBHBIM OOOYHBIM 3 PEeKTaM IIUTEIBLHOM
IJIFOKOKOPTUKOCTEPOUTHOM TEPAITMU OTHOCATCA: MOBEIACHYECKUE
paccTpoMCTBa, 3a7epKKa POCTa, OKUPEHHUE, OCTEONOPO3, HAPYIIICHHE
TOJIEPAHTHOCTH K IIIIOKO3€, HUMMYHOCYIIPECCHS, HA/IMOYEUHUKOBAs
HEJIOCTATOYHOCTh, AUCIICIICHS, IENTUYECKUE S3BbI, KaTapaKTa, KOKHbIC
nposiBiicHUs. C OOJIBIIMHCTBOM M3 HUX MOXKHO OOpOTBHCS, HE CHMKas
J03bl Mpenapara.



IIpuém azonucmos [ ,-adpenopeyenmopos. B HECKOIbKUX
PaHJIOMHU3UPOBAHHBIX MCCIICIOBAHMUAX MOKAa3aH MOJOKUTEIbHBIN d(PhEKT
B,-arOHUCTOB Ha MBIIIECYHYIO CHIIY, OJJHAKO, Ha TEYCHHE 3a00ICBaHUSI
OHU BIIMSIHUSA HE OKAa3bIBAIOT. JTHU BEIIECTBA UCTIOIB3YIOTCS IS JICUCHUS
OpOHXMaTBLHOW aCTMBbI U BKJIFOYAIOT TaKWE€ Mperaparhbl, KaK
canb0yTamod1, GopMOTEPOI U JIp.

Ilpuém opyzux nexkapcmeennvlx npenapamos. Bo3MoxHO, HEKOTOPBIN
MOJ0KUTEIBbHBIN 3()(PEKT HAa TeUCHHE 3a00I€BaHMUS OKA3bIBAIOT
AMHUHOKHUCJIOTHI, KADHUTHH, KOYH3UM-Q 10, peIOHii :KUp, IKCTPAKT
3€JIEHOI0 Yas U BUTaMuH E.

Ilpuém xapouomponmnwvix npenapamos. Oxoio 2/3 60ILHBIX
MUuoaucTpodurer roleHHa HCIBITHIBAIOT T€ I UHBIC
KapJIMOJOTHYECKHE TTPOOJIEMBI U, TTOXKaATyH, caMasi CyIllleCTBEHHAs 13
HUX — pa3BUTHE AWIATAllMOHHOMN Kapauomuoratuu. [Ipu nossiaeHun y
OopHOTO €€ 3XoKapAauorpaduueckux (MM KIMHUYSCKHUX) IPU3HAKOB
HazHayaroTcsa uHruoutopel AIID; ecnu yepe3 3 Mecslla JICUCHUS
yIyUIICHUS HE MPOMUCXOAUT, 100aBISIOT 3-a1peHO00I0KaATOPbI
(kapBEIHJION WUIM METOIPOJI0i). B ciaydae mporpyccHpyromero TeUeHHMS
PUCOCIUHSIOT TUYPETUKH, MpenapaThl HAMEPCTIHKH.



B akTHBHO pa3padaThIBa€MbIX B HACTOSAIIEE BpEeMsI
reHOTEePaANeBTHYCCKUX IMOAX0AaX MOXHO BbIJCIIUTH
HECKOJIBKO HampaBJIcHHI: 1) Koppeknus aedeKTa myTeM
BBEIACHUSA HOPMAJIbHBIX KOIIMK KoMIuieMenTapHoun JIHK
(xJIHK) rena muctpodurHa B cocTaBe peKOMOMHAHTHBIX
BUPYCHBIX YaCTHUI[ UJIM TOCPEACTBOM HEBUPYCHBIX
CIIOCOOO0B JTIOCTAaBKH; 2) KOPPEKIINS MyTalluii Ha YPOBHE
T€HOMHOM KOITMU I'eHa Uir Ha ero nepsudyHoM PHK-
TPAHCKPHITE; 3) aKTHBAIIUS B MBIIICYHBIX BOJIOKHAX H
KJIETKaX penpeCCUPOBAHHOIO B XOJ€ OHTOI€HE3a
ayTOCOMHOTO TOMOJIOra reHa JUCTpOo(hHHA — I'€Ha

yTpoduHa.



Tpancexuusn MbluiedHbIX 8010KOH C UCHOIb308AHUEM GUDPYCHBIX 8EKHIODOE.
OKCHEPUMEHTHI MPOBOAWINCH KaK C PETPOBUPYCHBIMH BEKTOPAMH, HECYILIUMHU YKOPOUEHHYIO
kIHK «munm»-rena DYS, Tak u ¢ aiecHOBUPYCHBIMH BEKTOPaMH, CIIOCOOHBIMH HECTH
nonHopasMepHyto k/JIHK storo rena. B skcriepuMenTax Ha mblax yaaaoch
MPOJIEMOHCTPUPOBATH JOCTATOYHO A(DPEKTUBHYIO U JOJITOBPEMEHHYIO TPAHC(HEKIIHUIO
CKEJIETHBIX M CEPJICYHON MBIIII] ITOCJIe BHYTPUBEHHOTO BBEICHUS PEKOMOMHAHTHOTO
aneHosupyca ¢ k/IHK rena nucrpoduna. bruia Tak sxe mpoJeMOHCTpUPOBaHA
NPUHIUNHATbHAS BO3MOKHOCTh TPAHC(HEKIIUU U CUHTE3a AUCTPOPUHA B MBIIIIAX
aradparmMbl mdx-Meliier (J1adopaTopHas monyisiius Mblieh ¢ aedexramu rena DYS) ¢
ncnoJib3oBaHueM nonHopasmepHoit kJIHK rena nuctpoduna yenoseka. Kpome
HOpMAaJIM3allui CUHTE3a JUCTPOPUHA, yIaI0oCh MTOKa3aTh, YTO CBEPXIKCIPECCUS 3TOTO TeHA
(ypoBens Oenka B 50 pa3 Bblllle HOPMBI) HE OKa3bIBAET BPEIHBIX ITOOOYHBIX IPPEKTOB.
BMecrte ¢ TeM, UCTIOIb30BaHUE BUPYCHBIX HOCHTEJICH, 0COOCHHO B AKCIIEPUMEHTAX 1N V1vo,
HATAJKUBAETCS HA CYIIECTBEHHBIE METOANYECKUE TPYAHOCTU. K HUM OTHOCSTCS —
HEJI0CTAaTOYHAs MaKYoIasi ClIOCOOHOCTh Y PETPOBUPYCOB, HEOOXOAUMOCTh HAJIMYHS KIETOK-
xenmnepoB. HanbonbImmM cepbe3HbIM IPEMATCTBUEM K MCIIOJIB30BAHUIO BUPYCHBIX BEKTOPOB
JUTSl TOCTABKU T€HETUYECKUX KOHCTPYKIUMUU SIBJSICTCS BHIPAXKEHHBI HIMMYHHBIN OTBET Ha
BUPYCHBIE aHTUTeHbl. HecMOTpsi Ha OTpOMHBIN 00beM padoT Mo MOAUPUKALIMU TEHOMA
BHUpPYCa HOCHUTEJS, COKPAILCHUSI pa3Mepa BUPYCHOIO T€HOMA JI0 MUHUMAJIBHO BO3MOMKHOIO
pasmepa, UMMYHHBIN OTBET TEM HE MEHEE COXPAHSIETCS U JeNaeT 0€CCMBICICHHBIMU
MOBTOPHBIC BBEJICHUsI TCHHBIX KOHCTPYKIi. Tem He MeHee padoThI 0 COBEPIIICHCTBOBAHHIO
BUPYCHBIX CIIOCOOOB JOCTAaBKU HE MpeKkpaiaroTcs. Hanbomnee nepcnekTuBHO BBEICHUE TeHA
aucTpodrHa HOBOPOXKIECHHBIM MbIIIaM. BbUIO MPOIEMOHCTPUPOBAHO, YTO B PE3YJIHTATE
TpaHC(EKIIMU MbIIIAT aJICHOBUPYCHBIM BeKTOpoM U komnaktuzanueit [JHK nonunuznnom
pKS, axcnpeccus nuctpodrHa perucTpupoBagach B TCUCHUH MOYTH 1 Toja.




Hesupycnwie cnocoowt docmasku k/IHK 2ena oucmpoguna.

HeBupycHbie criocoObl 1OCTaBKU BKJIIOYAIOT OAITUCTUYECKYIO TPAHCHPEKIINIO, METOIbI
3JICKTPOIOpAIMK (JIEKTPOIIIOKA), BBEICHUE TEHETHUCCKUX KOHCTPYKIIMKA B COCTaBe
JUTIOCOM WJIM YITAKOBAHHBIX C TOMOIIBIO OJIMTONENTHIOB, MOJIEKYJISIPHBIX KOHBIOTATOB,
MOJIMMEPHBIX HOCUTEINCH. DTH HOCUTEIU B 3HAYUTEIBHON MEPE JTUIIEHBI HEJOCTATKOB
MPUCYIIUX BUPYCHBIM BEKTOpPaM, OJHAKO, CHOCOOHOCTh K TpaHchopMalvu y OOIBITMHCTBA
U3 HAX HUXKE, YEM Y BUPYCHBIX BEKTOPOB. [IepBbIe 3KCIIEpUMEHTHI IO JOCTABKE «TOJO»
mazmuanon JIHK ¢ k/[HK rena auctpoduHa denoBeka rmokasaid BO3MOXKHOCTh
TPaHC(EKIIUN U MMOSBICHUE JUCTPOPUH-TIOI0KHUTESIBHBIX MBIIIICYHBIX BOJIOKOH Y mdX-
MBIIIEH.

HawnGosee mpoaBUHYTHIMU Ha CETOMHSIIIHAK JACHB SBIISIOTCS WCCISAOBAHMS 10 JOCTaBKE
reHa JucTpoduHa METOIOM 3JISKTPOIIOPAIIMN MIIM C HOCHTEJIEM Ha OCHOBE MOJTMMEPHOMN
dbopmbI TekcTpaHa. B mocnennem ciaydae 1l JOCTaBKU I'eHa JUCTPO(HHA HCIIOIb30BaIN
JeKCcTpaH, odecneunBaromuii camocoouparomnuiics [JHK nomumepHbIi KoMILIeKC.
OTCyTCTBHE TOKCUYHOCTH M UIMMYHHOT'O OTBETA, JUCCEMHHAIUS 110 Pa3IUYHbIM IPyIIIIam
MBIIII] U JJOCTAaTOYHO JJInTeIbHas (0oyee IByX MECSIICB) SKCIPECCHS ITOKa3au
NEPCIEKTUBHOCTh JAHHON CHCTEMBI JOCTABKH JUIS IIPOBEACHUS KIMHUYECKUX UCTIBITAHUH.

Enie 6osiee 0OHaIEKUBAIOIINE PE3YJBTAThI TOJYYEHBI B AKCIIEPUMEHTAX Ha MbIIIAX,
KpbICaX, KPOJIMKAX U 00€3bsHAX M0 JOCTABKE ICHETHYCCKUX KOHCTPYKIHNA B MBILIIIB] C
TIOMOIIBIO NEKTPONOpaluy. BockMUKpaTHbIi anekrpuueckuii ummynsc (200 V/iem?, 20
Mmcek, 17 '), uepe3 30 cekyH mociie BBEICHUS IIa3MHU/] C TCHOM [3- FaﬂaKTOBI/II[aSBI
LacZ npuBonuin k cuHTE3y P-ramakTo3uaassl B 76% MBIIMICYHBIX BOJOKOH, a C
UCIIOJIb30BAHUEM BJIEKTPOIIOKA TOJIBKO B 8%.



I'ennaa mepanus Ha ypogHe nepeuUiH020 MPAHCKPUNMA 2eHa 0ucml)04)uua.

N3 3TuX METOJI0B 0CO00€ BHUMAHHUE MPUBJICKAET TEXHUKA HAIIPABICHHOM yTpaThl
5K30Ha, HECYIIEr0 MyTAaHTHBIN CTOII-KOIOH, pa3paboTaHHas B JJaDOPaTOpUH
I[)I(OpI[)Ka JlukcoHa B BCJ’II/IKO6pI/ITaHI/II/I Pabora BBIIOJIHSJIACK 1N Vitro Ha
MuoOIacTax mdx-mMplmeid mdx ¢ HOHCEHC-MyTaluel B 23 DK30HE TeHa
auctpoduHa. B ycrmoBusax 1n vitro ObLIO MOKa3aHO YTO YKe Yepe3 6 4acoB MOCIIe
TpaHC(EKIUU CIIenU(PUICCKUMHI OJIUTOHYKICOTHAaMH (AHTHUCEHC-
OJIUTOHYKJICOTHJIAMH) yJIaJeHUE MyTaHTHOTO 23 AK30HA mpoucxoamio B 50%
MPHK u B 100% MPHK uepe3 24 yaca. [lepcrieKTUBHOCTb TaHHOIO MOAXO0/Aa
3aKJIFOYACTCSl B TOM, YTO MHOOJIACThl HAYMHAIOT CHHTE3UPOBATh MOJTHOPA3MEPHBIN
0esok aucTpoduHa, XoTa U J1e()EKTHBIN 110 0JJHOMY (DYHKIIMOHAIBLHO
HECYIIIECTBEHHOMY 3K30HY. bynyun nepecaxeHHbIMH OOJIbHOMY
MoAU(PUIIMPOBAHHBIE MUOOJIACTHI CMOTYT BOCCTAHABIMBATh (DYHKIIUIO U
peaoTBpaIiarh rudeib MOPaKEHHBIX MBIIICYHBIX BOJOKOH.

HecMoTpst Ha TeopeTHUeCcKyi0 000CHOBAaHHOCTh METO/A JI0 BHEIPCHHUS €TI0 B
KJIMHUYECKYIO MPaKTUKY MOKa elié aajaeko. B HegaBHO MPOBEAEHHBIX
KJIMHUYECKNUX HUCIBITAaHUAX Ha 12 ManmeHTax ¢ eXXeHEACIbHBIM MOAKOKHBIM
BBegenreM AOH, nanpasnenroro Ha 3k30H 51 (PRO051), O0bu1 mokasan poct
skcnpeccuu auctpoduna y 10, a Takxe ynydiieHre PyHKIUMOHAIbHBIX
IoKazaTejie Xo/IbObl uepe3 3 Mecslia y 8 U3 HUX.



AKkmueguzauua IKcnpeccuu ympoQuna — aymocomMHozo 20M0o102a 2eHa
oucmpodguna.

CyTbh METOJ1a 3aKJII0YAETCS B IOIBITKE JEPEIMPECCUU AyTOCOMHOIO TOMOJIOTa
aucTpodrHa — reHa yrpoduHa, TpOaYKT IKCIPECCUH KOTOPOTo MOT Obl OBITh
CIIOCOOEH KOMIIEHCUPOBATh HEJOCTATOK JUCTPO(PUHA BO BCEX TpyIax MbIil. B
AMOPHUOTEHE3E YET0BEKa NMPUOIUZUTEIBHO 10 CEMU HEAEIb PA3BUTHUS TUCTPOPUH HE
AKCIPECCUPYETCA U €ro (PYHKIMIO B MBIIIIAX BBINOJHSAET OesloK yTpoduH. B
IPOMEKYTKE MEXITY CeIbMOM U 19 HeaensiMu pa3BUTHS SKCIIPECCUPYIOTCA 00a Oenka
u nocie 19 Hexenu NpoucxXoauT 3aMeIleHHE MBIIIIEYHOr0 yTpodrHa HA TUCTPODUH.
[Tocne 19 Henenu >MOpUOHATBLHOTO Pa3BUTHS YTPOPHUH OOHAPYKUBAETCS TOJIHKO B
00JaCTH HEPBHO-MBIIIEYHBIX KOHTAKTOB. belloK yTpouH, UMEST ayTOCOMHYO
JOKAIM3AIIAI0 Pa3uTEILHO HamoMUHACT AUCTPpoduH cBOMMHU N- u C- KOHIIEBBIMHU
JOMEHAMM, UTPAIOIIIMMH PEIIAIONIYI0 pOJib B (DYHKIIMUA AUCTPOdUHA, TOT/Ia KaK
(PYHKIIMOHAJIBHO MaJIO3HAYMMBIN JOMEH LIEHTPAIILHOTO CTEPKHS MIPUCYTCTBYET B
YTpO(HHE B CHIBHO YKOPOYCHHOM BapHAHTE. YiKE MOTy4CHBI JaHHBIC
CBUJICTEILCTBYIOIINE O TOM, 4TO TpaHCPEKIrss mdX MbIIeH 1N Vivo TCHOM
yTpo(rHA IPUBOJUT K IKCIPECCUU YTPO(DHUHA B CKEIETHON MYCKYyJaType U
nuadparme. Pe3ynbrarsl SKCIIEPUMEHTOB YKA3bIBAIOT HA MPUHIIUIHAIBLHYIO
BO3MOKHOCTh KOPPEKIMHU 1€()EKTOB B MBIIICYHBIX BOJOKHAX JIMIIEHHBIX TUCTPOPUHA
¢ moMoIIpl0 yrpoduHa. OCHOBHOE BHUMAHHE MOCJIECIHUX JIET B TOM HaIlpaBJICHUU
COCPEAOTOUYEHO HA aHAIIN3€ MPOMOTOPHOM 00JIACTH reHa YTpOo(PuHa, a TaAKKE
MEXaHU3MOB €ro peryaainuu. K HacrosieMy BpeMeHU UICHTU(DUITMPOBAH TPOMOTOP
B rena yrpoduna, BO31eHCTBYS Ha KOTOPBIM MOKHO BKJIFOUATh U U3MEHSTh YPOBEHb
AKCIPECCUU ITOTO T'EHA.




Amunoz2nuxko3udvl. AMUHOTTIUKO3HIHbIE aHTUOMOTUKH (B YaCTHOCTH, T€HTAMMIIHH)
IOKa3ajau CBOIO 9(1)cpeKTHBHOCTL B yTHETEHHHU CTOM-KOJOHOB (C MOABIEHUEM KOTOPHIX
CBsI3aHO OKOJIO 15% MyTanuii npu muogucTpoduun JiomieHHa) B KyJabType KICTOK 1n vitro.
Tem HEe MeHee, MONBITKH BBEJACHHS I'EHTAMUIIM Ha B J103aX 7,5 MI/KI/CyT malMeHTaM He
MIPUBENH K JJOCTOBEPHOMY KIMHUYECKOMY 3 (DEKTy.

Amanypen (PTC124). IlepopanbHblii Ipenapar, He OTHOCSIIUNCS K IPYIIIe
AaHTHOWOTHKOB, KOTOPBIA CTUMYJIUPYET PHOOCOMAIbHOE CUMTHIBAHUE HOHCCHC-MYyTaIli
(cTom-koa0HOB) Y mdx-Mbliren. Knuandeckue ucnpiTanusg HU3KkUX 7103 (10-20 mr/kr/cyT)
arajypeHa Ha COXPaHMBIIUX CIIOCOOHOCTbH K XO[b0O€ MAaIMEHTAaX ¢ MUOAUCTPOPUeH
JIFolIeHHA IMOKa3aJIH YITyqIlIeHUE JBUTATCIbHBIX (DYHKITUN 1T0 CPABHEHHIO C TPYIIION
areoo.

Okcanoponon. AHaOOIMYECKUI CTEPOu/I, 00JI1aJar0Mii MUHUMAaIbHBIM aHAPOTC€HHBIM U
BTOPHUYHBIM 3CTPOT€HOINIOA00HBIM A(D(HEKTOM, MAJIOTOKCUYHBIN JIJIs TIE€YSHH, OKa3bIBAIOIIINI
MOIIIHOE CTUMYJIUPYIOIIEE ICHCTBUE HA CUHTE3 MUO3MHA B CKEJIICTHOM MYCKYJIATypPE U TEM
CaMbIM CIIOCOOCTBYIOIIMI HApaIIMBAaHUIO MBIIIIEYHON Macchl. MHOTHE UCCIeA0BaATEIN
PEKOMEHIYIOT KPaTKOCPOUYHBIN KypcC Tepamnuy okcaHApoiaoHoM (He 6onee 20 Mr/cyT B
TEUEHME 3 MECSIEB) 10 Hayaia MPEAHU30JI0OHOTEPAIIMH — 3TO YCKOPSCT POCT U 3aMEIJIseT
MIPOrPECCUPOBAHNE MBIILIEYHOM CJ1a0O0CTH.

Hmmynooenpeccanmui. 11onbITKH TPUMEHEHHNS a3aTUOIIPHUHA YCIIEXOM HE YBEHYAIIUCH.
HMeroTcs JaHHBIE O HEKOTOPOM YIYUIICHUU (PYHKIIUU Y I€TEH, B TEUCHUE 8 MECSIIEB
MOJIYYaBIIUX TEPAIIUIO HUKIOCIIOPUHOM, OJJTHAKO, U3-3a BO3MOXHOCTHU PA3BUTHUSA
IUKJIOCIOPUH-UHAYIUPYEMON MUOTIATUH LIETECO00Pa3HOCTh 3TOTO METO/AA JICUCHUS
OCTaETCA CIIOPHOMU.



Hepecaéka CME0108bIX K1emoK. AKTUBHO N3y4acMOC HAIIPpABJICHUC, ITIOKA OCTAOIICCCA B
paMKaX KIMHHUYCCKOTO 3KCIICPUMCHTA. I/ISOJ'DI]_II/IH N TPpaHCITaHTalHA KJICTOK-CIITYTHHUKOB
(MHOC&TCJIJII/ITOHI/ITOB) B OKCIICPUMCHTAX Ha mdx-MplIIax moxkasaja MHOFOO6CHIaIOIIII/I€
pPE3yabTarhl. To ke KacaeTcs u NMEpeCaaAK MC3CHXNUMAJIbHBIX CTBOJIOBBIX KJICTOK.

Ilepecaoka muoonacmos. E€ >ppektuBHOCTS pu MuoaucTpoduu JlioiieHHa He JOKa3aHa.

Kpeamun. Tlpuém xpeaTuHa MOHOTHJIpaTa B JI03€ HST/CYT HE MOKa3ajl CTaTUCTUYCCKH
JIOCTOBEPHOTO KJIMHUYECKOTO d(PdheKTa, HeCMOTpPSI Ha CBOKO HEIJIOXYIO0 IEPEHOCUMOCTh U
J0Ka3aHHBIN A(DPEKT CHIXKEHUS YPOBHS MHUOCTaTHHA, TTIOATOMY JIAaHHBIM Tpernapar Helb3s
PEKOMEH/IOBATh B KaueCTBE 00s3aTeIbHOTO ISl MPUMEHEHHUS IIPH MUOIAUCTPODUH
JIro1IeHHA.

Huzuoumopur zucmon-oeauemunas. Ilpenaparsl 5Toi rpyIibl (TpUXOCTaTHH A,
BaJIBIIPOEBAst KUCIIOTA, PCHUJIOYTHPAT) MOKa3aiu cBO0 3(h(HEKTUBHOCTh Ha MdX-MbIIIIaXx,
CTUMYJIUPYSI SKCIIpeccuio GoUTucTaTiHA — MHTMOMTOpa MUOCTATHHA.

Huzuoumopur (anumazonucmot) muocmamuna. MuoctaTid — 010K, KOTOPBIN [TOJABIISET
pocT u auddEepeHITMPOBKY MbIIIIeYHON TKaHu. OOpazyeTcsl B MBIIIIAaX JKUBOTHBIX, 3aTEM
BBIJICIISIETCS B KPOBb, OKa3bIBasi CBOE JICMCTBHUE HA MBIIIIIBI 32 CYET CBSI3bIBAHUS C
penenropamu ACVR2B (activin type II receptor). B skcnepuMenTax Ha mdx-MpIIrax
BBE/ICHUE MHTMOUTOPOB MUOCTATUHA MPHUBEJIO K POCTY MBIIIIEUHOW MACChl, CHHXKEHUIO
ypoBHSI KOK CBIBOPOTKH M yIyUIIEHUIO TUCTOJIOTMYECKOM KapTUHBI. OQHAKO, KITMHUYECKUE
ucnsiTanus npenapara MYO-029 (cramynymaba) Obutn 3aBepineHbl yxke Ha dasze I/11 usz-3a
OTCYTCTBHS CTaTUCTUYECKHU TOCTOBepHOTO 3dekra. Kpome Toro, 0cTaércsi HESICHBIM,
BBITOAHO JIM JOJITOCPOYHOE JICUCHUE MBIIIEYHOU AUCTPOPUHU C UCIIOIB30BAHUEM
UHTUOUTOPOB MUOCTATUHA, MOCKOIbKY MUCTOIEHUE CTBOJIOBBIX KJIETOK MBI MOXKET
yXyIIIUTh Te€ueHUe 00JIe3HU Ha Oojiee MO3IHUX CTaausX.



Maccax: cuna BO3JCUCTBUASI MUHAMAJIbHA, aKIICHT Ha YJIY4IIIEHUE
TPO(PUKHU KOKHBIX TOKPOBOB M COXPAHHBIX MBIIIII]

JlozupoBaHHas JeucOHas PU3KYIBETypa ¢ deMeHTamu stretch-
TMMHACTHKU.

[Ipy HaYaIbHBIX TPOSBICHUSIX KOHTPAKTYP, PETPAKIIUU CYXOXKUJIHUM:
(DMKCALIMIO KOHEYHOCTH B MOJOKEHUU JOCTUTHYTOM KOPPEKIIUM
KOHTPAKTYPhl CYCTaBOB, IIIMHbBI, BAJTUKU JJIs1 IPOPUIAKTUKH
KOHTPAKTYp, (PUKCAIIMIO0 KOHEYHOCTEM B (PH3HUOJIOTrHYE€CKOM
M0J0KEHUU Ha HOYb C HCIIOJb30BAHUEM TYTOPOB; C LIEIbIO
aJlarTaluy TEPEABUKEHUA C ONITUMATIbHON KOPPEKIIUEN
nepopMali UCIOIb3YIOTCS CTEJIbKH, OpTOIIeAuYecKasi 0OyBb,
HaJIKOJICHHUKH.

IIpn 1oOpokadecTBEHHBIX (hopMax MUOAUCTPODUI B CTaINHU
KOMITCHCAIIUH BO3MOXKHO MPOBEJACHHUE ONEPAaTUBHOIO
BMEIIIATEIHLCTBA, HAIPABICHHOTO HA MPEAYIIPEeKACHNE U N30aBIICHUE
KOHTPAKTYP, CYXOXKHIbHBIX PETPaKIIUM, KOPPEKIUIO AehopMaliuii



CIIACHUDBO 3A

BHUMAHMUE!




