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B nocnednue 200b1 Habaodaemes npoepecc 6 mepanuu MHO2UX paHee CHUMABUIUXCS HeU3NeHUMbIMU HEPBHO-MbLUEYHbIX O0ae3Hel. Dmo
CAYAHCUM MOAUKOM 015 PA3PAOOMKU HOBbIX HEUHBAZUBHBIX MENMOO08 OUCHKU Pe3yabmamog aeveHus. JJaHHble Memoodbl MOJCHO pasdeaums
Ha 3 0CHOBHble Kameeopuu: YHKUUOHAAbHbIE NPOObL, GUON0UMECKUE MAPKeEPbl PAAUHHBIX HCUOKOCMEL OP2aHU3MA U Memoobl hopMupo-
sanus uzoopasceruil. Cpedu nociedHux s0epHas maecHumHo-pe3oHauncras momoepagus (MPT) npedaaeaem 60abuoil cnekmp 603MONCHO-
cmeli 015 onpedeneHuss MaKux XapaKkmepucmuk CKeAemHbiX Mblull, KaxK cocmae, yyHkyus u memaooausm. Ce200Hs 6 NPOMOKONAbL KAUHU-
Yeck0eo uccaedosanus 00biuHo 6xo0am caedyrouue 3 memooa oyenku MPT: 1) anasus naowadu nonepeuroeo ceveHus uiu 00sema Molull;
2) npoyeHm HYMpUMbLIULEUHO20 JcUupa, 3) Koauuecmeao 600vl 6 pexcume 12. Imu memodvt ompaicarom coomeemcmeeHHo KOAUUECMEEHHYH0
Xapakmepucmuxy mpopuku Moliiy, XpOHUYECKUe JHCUPogble JeceHepamuGHble UsMeHeHUs U omek (Ul  601ee WUPOKOM CMbICAe «AKMUB-
Hocmb 60ae3HU»). M3 nepevix 08yx caedyem 4-ii buomapkep — obsem cokpamumenvroi mxanu. Kapmuposarue icupogoil ppakyuu, no-
ayuaemoe 6 pexcume Dixon, 00kazano c6or) cnocoOHOCMb 0GHAPYHCUBAMb HEOOAbIUUE USMEHEHUS 8 COCIABE MbLULY U HEOOHOKPAMHO Oe-
MOHCIPUPOBANO BbICOKYH) UYECMGUMENbHOCMYb NO CPABHEHUI0 CO CMAHOAPMHOU (YHKUUOHANbHOU oueHKol. JlanHblil cnocob oueHKu
De3yabmamos, geposimuee 6cezo, Gydem ymeepiucoeH peyaupyouumu 0peaHamu.

Yuueepcanrvnocms konmpacmuwix acenmos, npumensiemvix npu MPT, npedocmasnsiem mMHONCeCmEo OONOAHUMENbHBIX B03MONCHOCME]
04151 OnpedeneHus XapaKmepucmuk CKeAemublX MblUlY, 4o npueedem K yeeauteHuo Koauecmea npediazaemvix 6uomapkepos. Yavmpa-
KOpomKoe épems noseaenus sxo-cuenana (ultra-short echo time, UTE), ycunenue eadoaunuem u MPT-31acmoepaghus usyuaromes é ka-
yecmee KaHOUOAMO08 045 OUEHKU UHMEPCMULUANbHO20 Pubposa ckeasemubix muluy. Cyujecmeyem Heckoabko chocob08 usmepeHus Mbl-
weyHoll nepgyszuu u okcueenayuu ¢ nomoupto MPT. Pexcum maenummno-pezonarncroii (MP) ougpgysuu, anaroeuuno aseopummam
AHAAU3a CMPYKMYpPbL MKAHU, MOJCEm 0a8amb 0ONOAHUMENbHYIO UHDOPMAYUI 0 MbLUEHHOU OPeAHU3AUUU HA MUKDO- U ME30CKONUHECKOM
ypoersx [ 1]. Cnexmpockonus no gpocghopy 7' P sieasemcst 5manoHHvim memooom 0isi HeUH8A3UGHOU OUEHKU MbIUEHHOI AKMUBHOCMU 80 8P~
M5 u nocae mpenuposiu. Cnekmpockonus no gocgopy >' P 6 ducmpoguunoii moiuue 6 cocmosinuu nokos [ 1] nposieasemces 3nauumenvii-
MU HAPYUWEHUAMU, a OMOeabHble Pe30OHAHCHbIe NUKU MO2YH 0A8aMb UHGOPMAUUIO O YeAOCMHOCIU KAeMOYHbIX MEMODAH.

SnauumenvHole ycuaus HaAnPaeaeHsl 6 CMOPOHY YMEHbUICHUS 8DeMEHU (POPMUPOBAHUS U300DANCEHUT ¢ NOMOWLI) PA3AUMHBIX H00X0008,
MakKux KaK evldeneHue CUeHAN08 JCUpa U 600bL Ha T2-Kapmupo8anHbiX U300paNCceHUsX, CQOPpMUPOEaHHbIX AUub0 no 00Homy M P-ckanupo-
8aHUI0, AUOO ¢ UCNOAb308aHUEM HecKoabkux M P-ckanuposanuii. B 6auxcaiiuem 6ydyuem oxcudaemces 3gpghekmusroe ymeHvlieHue onu-
meabHOCMU 00cAe008aHUS. DMO YEeAuyUm npusieKamesbHocms memoda ouenku pezyasmamos MPT moiuy u 6yoem 6 danvueliuiem co-
delicmgosams e2o UHMe2payuU 8 KAUHUYECKUe UCCAe008aMenbCKue UCHbIMAHU.

OcHOBaHUA ANA UCNONb30BAHUA MarHUMHO-Pe30HaHCHOI necstunetusi. bonbmmHcreo HMbB, B 0coGeHHOCTU MBI-
momorpathuu B Ka4yecmse Memo/a oyeHKU mepanuu IIIeYHAs ITaTOJIOTHUS, UMECT TCHETMUYECKOE TTPONCXOXKICHNE,
Npu HePBHO-MbIWEYHbIX Gonesnax MoApa3yMeBaloIee OTCYTCTBUE CITEIIMMDUIECKON Teparmu.

MeauumHCKMA MOoAX0 K HEPBHO-MBbILLIEUHBIM 00Jie3-  Eie Buepa neuenrne HMbB cocTosiio u3 noaiep:xuBarolieit
M (HMB) cymecTBeHHO M3MEHMIICS 3a TIOCIICAHNE IBa  Tepallid W NATMaTUBHOM IIOMOIIH. Penkast BcTpeyaeMocTh

* [Tyonukyercst Ha ocHoBaHuu ctathi: Carlier PG., Marty B., Scheidegger O. et al. Skeletal muscle quantitative nuclear magnetic resonance imaging and spectro-
scopy as an outcome measure for clinical trials. J Neuromuscul Dis 2016;3(1):1-28. DOI: 10.3233/JND-160145. PMID: 27854210. C paspelieHnsT peIaKLii.
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paccMaTpUBaeMBbIX COCTOSTHUI Ha IOJITO€ BPEMST OCTaBUIIO
opdaHHBIe 00JIE3HN B CTOPOHE OT OCHOBHBIX HAITpaBICHUI
HCCIIeaoBaHMST (DapMalleBTUUECKONM ITPOMBIIIICHHOCTH.
B Hacrosiee BpeMst OTHOIIIEHNE K PEIKAM OOJIe3HSIM pa-
MUKAJTbHO M3MEHUJIOCh, UTO TPUBENIO K WX BKITIOUCHUIO
B OCHOBHBIC MCCJICIOBATEIHCKIE TTPOTPAMMBI, OCYIIIECTB-
JIsieMbIe OOIIIECTBEHHBIMM OPTaHM3AIIMSIMI Ha MEXKHAIINO-
HaJTbHOM YpOBHe. BaxkHO ITOHMMATh, YTO IMEHHO TIPOTpece
TeHHO Tepanu 1 (papMaKOTCHETHKHM B OJTVKaIIIeM OyIy-
IIeM TIPUBEIET K CYIIECTBEHHBIM N3MEHEHUSIM B TCUCHUN
mHorux HMBbB [2—13].

bnaromapst pa3paboTKe WHHOBAIIMOHHBIX METOIOB
JIeYEHUS 332 KOPOTKHUI NEPUOJ BPEMEHU BO3HUKJIIA HEOO-
XOOUMOCTH KOHTPOJIS 32 U3BMEHECHUEM COCTOSTHUS MBIIIICY -
HO¥1 TKaHW B Pe3yJIbTaTe TepareBTUUCCKOTO BMEIIATEThb-
CTBa, YTO B KOHEUHOM MTOTE TIPUBEIIO K CO3TAHIIO HOBBIX
WHCTPYMEHTOB MCClIeI0BaHUs. B Maeanse HOBbIE METOMIBI
IOJKHBI OBITh HEMHBAa3WBHBIMM, KOJWYECTBEHHBIMU,
SKOHOMUYECKN 3(D(HEKTUBHBIMU 1 TO3BOJISITH TOJIyYaTh
BOCITPOM3BOAMMbIE PE3YJIbTAThl, TOCTYITHBIE JJISI UHTEP-
nperanuu. [lpemraraeMple B HacTOSIIEe BpeMsI METOIBI
YCJIOBHO MOXHO pa3IeiuTh Ha 3 KaTeropuu: METOMIbBI
(YHKIIMOHAIBHOM OIIEHKM, METOIBI C MCIIOJb30BaHNEM
OMOJIOTUYECKUX MApKEPOB Pa3IMUHBIX XUIKOCTEH opra-
HHU3Ma 1 METOIBI (hOPMUPOBAHUS M300paKEHUIA.

OCHOBHBIMHU SIBJISIIOTCSI METOABI (DYHKIIMOHATHHOMU
OLIEHKMU, JIJISI KOTOPBIX pa3paboTaHO 0OJbIIOE YMCIO U3-
MEPUTEJTBHBIX YCTPOMCTB M IMPOTOKOJIOB, TIpPUYEM MHOTHE
W3 HUX ONTUMM3WPOBAHBI IJII M3MEPEHUS] OTIACITHHBIX
IBYDKCHUI, TOTAA KaK ApyTYe HAIIpaBJIeHBI HA BHISIBJICHUE
IJIOOATBHBIX M3MEHEHUI B AKTUBHOCTHY NauveHTa [14—25].
Metomsl (bYyHKIIMOHATBHOM OIIEHKM OTHOCSATCS K aKTH-
METPUM, HOBOI OBICTPO pa3BUBAIOIICICS AUCIMUIIIAHE,
M 9aCTO CTAHOBSITCSI €MIMHCTBEHHBIM CITOCOOOM OIICHKU
COCTOSTHMS TIAIIMEHTA B IIPUBBIYHOM IJISI HETO CpEle yepes
oIpenesieHHBIC TTIePUOIbI BDEMEHMU.

MeTonpl ¢ MCITOIb30BaHMEM HOBOTO KJIacca OMOJIOTH -
YECKMX MapKePOB PA3IMUHBIX KUIKOCTEH OpraHn3Ma JaroT
00HaIEeXKMBAIOIINE PE3YIBTAThl, 0COOCHHO TTOCIIe TTOCIE -
HUX JAHHBIX O BO3MOXHOCTSIX Ucrojb3oBaHus MPHK.

Metonnl (popMrpoBaHUsT M300pakKeHUI BCE yallle UC-
TTOJIB3YIOT UTS OLICHKM pe3yJibTara IPOBOIMMOI TEPaITii.
JT100bIe MeTOIBI (hOPMUPOBAHMS M300pAKEHMI TPEOYIOT 10-
POTOCTOSILLIETO OOOPYIOBAHMS, 1aXKe YIBTPa3ByKOBbIE TPUOO-
PBI BBICOKOTO pa3pellicHUsT He SIBIISIOTCS WCKITIOUCHHUEM.
K HenocTtarkaM Takix METOIOB, KaK KOMITBIOTepHAsI TOMOTpa-
¢ust (KT) u marautHO-pe3oHaHCcHass Tomorpadust (MPT),
OTHOCUTCSI OTCYTCTBME MOpTaTUBHOCTU. TeM He MeHee MPT —
eMMHCTBEHHBII CITOCO0, TTO3BOJISIIOIINIA B TIPOLIECCE OTHOTO
ceaHca MCCIeNOBaHMsI OLIEHUTh aHATOMHUYECKIIE OCOOSHHO-
CTH, CTPYKTYPY 1 (pyHKLIMIO MbILILL. Takue (pyHKIIMOHAIbHbIS
BO3MOXKHOCTH CTAHOBSITCSI BCe 00JIee TIOHSITHBIMU 1 MCITOJTb-
3yIOTCS ¢ MAKCUMAaJIBHOM 3(P(EKTUBHOCTBIO. DTO MOATBEP-
KIMaeTcsT TpeOOBaHMSIMU K MeTomaM (hOPMUPOBAHUST M30-
OpakeHUiA, TIPEIbIBISIEMBIMA TaKUMU aBTOPUTETHBIMU
KOHTpPOJIUpYIOIIMMU opraHaMmu, Kak EMA u FDA.

B maHHOI1 cTaThe aBTOPBI NONBITAIUCH MPEACTABUTDH 00-
30p OMYyOJIMKOBAHHBIX JaHHBIX MO MCMojb3oBaHuio MPT
B Ka4eCTBe KPUTEPHS OLIEHKH COCTOSTHHS MBIIIIL B COBpEMEH-
HBIX YCJIOBUSX Y TIOTEHIIMAIBHOTO MHCTPYMEHTA JIJIsT Oymy-
IIMX UccaenoBaHnii. BMecTo 0OBIMHOTO TIepeYHsI OCHOBHBIX
WCCJIEIOBAHMI B 00€3TMYEHHOM BHJIE aBTOPBI IIOCTAPaIvCh
1eJIeHarnpaBIeHHO PACCMOTPETh M TIPOKOMMEHTHPOBATh HAM-
6omee MH(MOPMATUBHBIE CTAThU, TTLITASICh CO3ATh IIPeABAPH-
TEJIBHYIO 0a3y ISl METOAUYECKOTO PYKOBOJICTBA Y OOJIETYNUTD
TMOHMMAaHHWE TPUHIINATIOB KOJIMYECTBEHHOM OLIEHKW MeIN-
IIMHCKUX M300pakeHNi1 B €XKeTHEBHOI MpaKTUKe. ABTOPBI
OCTaBJISIOT 3a CODOI TTPaBO Ha CYOEKTUBHOE CYKIEHUE OT-
HOCHUTEIHLHO Pa3HbIX YacTel JTaHHOTO 0030pa.

KonuyecmBeHHble Xapakmepucmuku — Heobxogumoe
ycnoBue ucnonb30BaHua MarHumHo-pe3oHaHcHol
momorpathuu Mbiwy B Ka4ecmse Guomapkepa

I ucriob30BaHUs KaKOTO-JIM0O0 ITOKAa3aTeIsI B Ka-
yecTBe OMoMapKepa HEOOXOAMMO MPUIaTh eMy KOaude-
CTBEHHYIO XapaKTepUCTUKY 1 TOKa3aTh, UTO €TO HATMIKE
peaqbHO OTpaXaeT cIeIu(pUISCKUe IaTOJOTUYecKue
M3MEHEHHUSI, KOTOPbIe MOI'YT ObITh TOUHO U3MEPEHHI [26,
27]. a5 TOro 4T00BI COOTBETCTBOBATH 3TUM TPpeOOBaHM-
SIM, aHAJIM3 MEOUIIMHCKUX M300paxkeHUI MPOIIeT I -
TeJIbHBII MpoLEecC 3BOJIOLMHU, MOKAa K CTaHIAPTHOMY
KayeCTBEHHOMY OITMCAHUIO TTATOJIOTHYECKNX N3MEHEHU I
He T00aBMIINCH KOJMYECTBEHHBIC N3MEPEHUS. DTO CTaJIO
BO3MOXKHBIM OJIaroapst TEXHOJIOTUISCKUM MHHOBAIIUSIM,
KOTOpPBIC MMPUBEIN K CO3TAHNIO0 HOBEHIIIETro 000pymoBa-
HUSI U pa3paboTKe Creurain3upOBaHHBIX MPOTOKOJIOB
[28]. TIpouecc MHHOBALIMII 3aTPOHYJI METOABLI aHAIM3a
M300paXkeHIT BCEX CUCTEM M OPTaHOB YeJIoBeKa, a TAaKXKe
¥ CKeJIeTHBIC MBITIIIBL. [IpenMyIecTBa KOJIMIeCTBEHHOM
00paboTKM M300paxkeHU [JisT OOoJie3HEl, CBSI3aHHBIX
C TIOPaXEHUEM MBI, KaK U IS IPYTUX 3a00JIeBaHUI,
MHOTOOOpa3Hbl: IpOIle OLEHUBATh TSIKECTb OOJIE3HM,
TIOSIBIISICTCST BO3MOXHOCTD CJICIUTH 32 ITaTOJIOTUUECKUMU
M3MEHEHUSIMU BO BpEMEHU, a TAKKe OLIEHMBATh PEaKIINIO
MBIIIICYHOI TKAaHW Ha TePaInio.

MPT Mbl1i11, Tak Xe Kak 1 Jj1s1 APYTUX OPTaHOB, cTajla
OIIHUM 13 OCHOBHBIX CITOCOOOB KOJTMYECTBEHHOTO aHAI-
3a N300pakeHni cKeJleTHhIX MBI [29]. KonnyecTBeH-
HBIC TIepeMEeHHBIC U MHIEKCHI, TTOJYYCHHBIC TT0 TaHHBIM
MPT u cieKTpOCKOIIMH, 0Ka3aJUCh IIABHBIMA KaHIUIA-
TaMH Ha POJIb OMOMAapKepOB WJIM METOIOB M3MEPCHMUS
B KIMHMYECKMX MCCIECIOBAaHUSIX, CGHOKYCHPOBAHHBIX
Ha TIaTOJIOTMU MBIIIIII.

JlocmynHbie cerogHa Memopbl OUeHKU pe3ynbmamos

mepanuu ¢ NOMOWbI0 MarHUMHo-pe3oHaHCcHol

momorpadgiuu Mbiwy

MPT ™Mbl u MarHUTHO-pe3oHaHcHas (MP) criekt-
POCKOTINS TIO3BOJISIIOT TTOJTYIUTh MH(OPMAIINIO 00 aHATO-
MWU, CTPYKTYpPE, COCTaBe, a TakxKe (hU3NOJIOTUYN 1 OUOXH-
MWU cKeseTHbIX MbI (puc. 1). Ha ceronusiimHmil neHn
MHOTHE mapaMeTpsl 1 iepemeHHbie M PT, paccmarpuBae-
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KauecTtBeHHO

- Tpoduka HopmanbHas, runo-,

runep-T1BU

+ XpoHUYyeckune gereHepatnBHbIe U3MEHEHUA

# MblLLLLA C XKNPOBbIM

3ameLleHnem (noT1BWN)

# ¢rnbpo3 B MblLLLe

+ «<AKTUBHOCTb

3aboneBaHnA» TKaHu Ha T2BWU (STIR)

PaHxxnpoBaHue Ha I-IV ctagun

Pexnm nofaBneHns XMposomn

KonunuectBeHHO

—— MMNC (cm?)
O6bem (cw?)
(BHe dasbl B pexmme
Dixon)

—> [1pOUEHT XMPOBOIN NHUNBTPA-
uuu (Boga/xup 8 pexxume Dixon)
MpOoLEHT NHTEPCTULMANBHOTO
konnareHa (UTE pexxum DEMRI)

—> lI3mepeHune T2 (mc)
(MHoecTBeHHble TE-n3obpaxeHus
6€3 XXMPOBOWN NHGUNBTPALMY;
B1-kapTupoBaHue)

Puc. 1. Xapakmepucmuxa ckeaemmuix moiuty ¢ nomowsvto MPT. Cpasrnenue KauecmeeHHbIX U KoauvecmeeHHulx Memodos. MPT — maeHumno-pe30oHancHas
momoepaghus; TIBU, T2BH — 83s6ewentvie s0epHo-macHumuo-pesonanchvle uzoopaxcenus T1, T2; IT1T1IC — naowads nonepeuroeo ceverus; UTE — yabmpa-
Kopomkoe épems nosenenus sxo-cuernara; DEMRI — 3amednennoe konmpacmuoe ycunenue MPT; TE — épems nosenenus sxo-cueHana

MbI€ B KaueCTBe MOTEHIIMAIbHBIX OMOMapKepOB, TTPOHA0JI-
KaloT UCCIIeI0BAaTh B TECTOBOM pexknMe. TobKo 3 crnoco-
0a oueHku ¢ nomouiblo MPT monyuunu mwmpoxoe
MPU3HAHUE B KAUECTBE aJIeKBATHbIX METOJOB INIUTEIbHO-
ro MOHMUTOPMHTA COCTOSHUWS MBI, Jlaxke HecMOTps
Ha HEAOCTATOYHYIO JOKAa3aTeJIbHYIO 0a3y, MX CUCTeMaTH-
YeCKM BKJTIOYAIOT B IIPOTPAMMY HOBBIX KIIMHUYECKNX MC-
cienoBanuii. Lenssmu MPT-uccnenoBanust sIBIsItOTCSI:
* OleHKa TPO(GUKM MBI TIyTEM U3MEPEHUS
X TTIOBEPXHOCTHU M 00beMa;
*  OIIEHKa CTEIIeHN XPOHWYECKUX JereHepaTUBHBIX
M3MEHEHWI B MBIIIAX MTOCPEACTBOM OIIpeIesie-
HUSI MPOLIEHTHOM BBIPA’KEHHOCTH CUTHAJIA OT KU~
POBOI1 TKaHW, MH(PUJIBTPUPYIOLIEH MBIIIILY;
* OIlIEHKAa aKTUBHOCTM TedyeHUs OOJIe3HU C II0-
MOIIILIO U3MEPEHMSI BpeMEeHM peslaKcalluid CUTHA-
JIa OT BOABLI B MBIIIEYHON TKaHU B pexume T2
B KayeCcTBe MHAEKCA, XapaKTePHOTO IS TTPOrpec-
CUPYIOIINX MaTOJOTHIA.

TpodhuKa cKenemHbIX MbIy

KoMOuHaLus TakKuX XapaKTepUCTUK M300pakeHUI
MPT, kak BbICOKOE pa3pelleHue, BLICOKMI KOHTpACT,
BO3MOKXHOCTh TPEXMEPHOTO M300paxkeHWS W HaJIW4ue
3 HEKTUBHBIX aJTOPUTMOB KOPPEKIINU WMCKaXKCHUI
(rmaBHBIM 00pa3oM, TpaareHTa HETUHEWHOCTH), IeIaloT
MPT sTanoHoM u3dMepeHusi 00bemMa He TOJIbKO OpPTaHOB
TeJla, HO U cKeJleTHBIX MBI [30—33]. TouHoCTh M3Mepe-
HUS OIICHUBACTCS PEAKO, TTOCKOJIBKY 3TO TPEOYeT Mmojyde-
HHUS 00pa3lloB ayTOIICHH, OJHAKO B CIIydasiX, KOTma 3TO
OBLIO BO3MOXHO, TTOJTYYCHHBIC pe3yIbTaThl OB BechMa
BoICOKM [34]. Kpome Toro, BOCIIpou3BOANMOCTD Pe3yJib-
TaTOB ¥ TMCKPUMUHAIIMOHHYIO CHITY OIICHUBAJIM PETYJISIP-
HO, M OHM TaKke OBLIM MPU3HAHBI OYCHb BBICOKMMU

[35—38] m He ycTymamoIIUMU IaHHBIM, ITOJYYeHHBIM
pu yabTpa3ByKoBoM rccienoBanmnu [39] wm KT [40] (cMm.
Hioke). Crenyiomme mpuMephbl WIITIOCTPUPYIOT BO3MOXK-
HocT MPT 11 BBISIBICHMS €IBa Pa3TUINMBIX U3MEHE-
Huit Tpoduku mei. Ilocne BBeaeHUs1 00TYTMHUYECKOTO
TOKCHUHA B UKPOHOXKHYIO MBILIILLY JETSAM C LiepeOpaaibHbIM
MapaJInIoM OTMEICHO YMEHBIIICHNE 00beMa MacChl MBITII-
bl Ha 4 % ¢ KOMIIEHCATOPHBIM YBEJIMYEHHEM OObeMa
KaM0aJI0BUIHOM MbILILbI HA 4 % [41]. OnpeneneHue 00b-
eMa MBI TIPeATICYbsI TTPOBOIIIN IOBTOPHO C YIETOM
koadduimenra Bapuanun ot 0,8 10 5,7 % s pasHbIX
MbIn [42]. OueHuBaNMM BIUSTHUE OTCYTCTBMSI HATPY3KHU
Ha MBIl TI0CJIe HECKOJIBKMX Hemedb (QU3MUECKUX
yIpaXXHEeHUI ¢ COKpallleHneM KpPOBOTOKa Ha (hOHE KOH-
HEHTPUICCKUX M BKCICHTPUUYCCKUX IBWKCHMI MaJlOW
WHTeHCUBHOCTHU [43].

B GonbimHcTBe caydaeB TpogrKa MbIIIL TIPeacTaB-
JISIET OOJMBIIMI MHTEPEC, YeM U3MEeHEHNE 00beMa MBIIIIII.
[Tpu omnpenenenny 00beMa MBIIIIIBL VTS TIOJTYICHUST MH-
nIeKkca TPOMUKU MCITOIB3YIOT HOPMaIM3AIUIo T10 JUTMHE
MBIIIIIHI (JaIle MO0 JUIMHE COOTBETCTBYIOIIEH KOCTH).

B mopakeHHOIT MBIIIIIE B KA9eCTBE MHACKCA TPODUKI
MIPENITOYTUTETHHO HCITONIb30BaTh MCTUHHYIO MBIIICYHYIO
Maccy, a He o0IIuiA MbllliedHblii 00beM. [1o 3Tol puunHe
WHIEKC COKPATUTEIbHOI MacChl PaCCUUTHIBAIOT IO 00BEMY
MBIIIIIBI UK 110113 rornepednoro cedenust (ITT1C) x (1 —
XKUpoBast Ppakims), Tae 3HaAYeHNe XUPOBOU (hpakimm Oe-
peTcs U3 aHaIM3a N300paskeHUI Boma,/XKup (CM. Hinke) [44].

Y manmeHTOB C IIPOTPECCUPYIONIeH MBIIICUYHOMN
nuctpodueit (ITMJI) [lroimeHHa MccaeaoBaHWE WH-
IVBUIYaTbHBIX O00BEMOB MBIIII, CITOCOOHBIX COKpa-
IIaThCsI, TOKA3aJ0 CIOXHYIO CBS3b C YMEHBIICHHUEM
MBIIIIEYHOM CHUIIBI. BBISICHMIIOCH, YTO CHJIa MBIIIIL ITPO-
MOPLUMOHAIILHO CHUXXEHAa B UYETHIPEXTJIABOIl MBIIIIIIE
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Oenpa B 3aBUCMMOCTM OT MOTEPU MBbILIEYHON TKaHU,
TOTa KaK MpearnoJarajoch, UTo MOTeps COKPATUTEb-
HOM MBILIEYHOU TKAHU B 3aJIHMX MbILILAX Oeapa u mne-
penHeii 00blIeOepIOBOI MBIIIILE OyAeT OoJiee 3HAUM -
Ma [44].

B HOpManbHO MbIIIILE WU TIPU HATUYUKY 3a00J1eBa-
HUS C paBHOMEPHBIM TTopaxkeHreM MbIsl [TT1C m3me-
psieTcs Ha BBIOPAHHBIX YPOBHSIX, HAPUMEDP HA CPEAHEM
oTtpeske oenpa. [TosydeHHbIe TaHHbIE OTPAXKAIOT COOTBET-
CTBYIOII[ME TTOKa3aTeu TpoUKY Mol [45—47], 3Haun-
TEJILHO COKpalash JJIWTEeIbHOCTh A3TAIloB IMOJYYEHUSs
1 00paboTku nHpopmauu. [1ogoOHBINI TTOAXO0I TPEATIO-
JlaraeT TIIATeJbHbIM BHIOOP MeCcTa M3MEPEHUS] OTHOCU-
TEeJIbHO aHATOMMYECKUX OPUEHTUPOB. DTH OPUEHTHUPHI
MOTYT OIPEIESATLCS MOBEPXHOCTHO, HATIPUMED 110 BEPX-
Hel MOAB3I0IIHON KOCTU WJIM BEpXHEMY Kpalo HaJIKOJIEH-
HUKa, WX BbIOMPAIOTCS BO BpeMsl CKAHMPOBAHMUS, MpeJi-
mecTByomIero ndMepenuio [48]. [peanoyreHne 0OLIYHO
OTIAETCsl BHELIHMM OPHMEHTHUPAM M3-3a BO3MOXKHOM IyTa-
HUILbI MPU UCIOJb30BAaHUU TAOJML] CKaHEpa Mpu Tepe-
KJTIIOUeHUU MEXIy KOHdurypauusaMu katyuku. Mcnpas-
JIEHWE HEeNpaBUJIbHO YCTAaHOBJIEHHOrO cpe3a Mpu
MpPOBENEHUU CEepUU OOCJIEeNOBaHUI HAMHOIO MpOlle,
KOTr/1a TOJHOCTbIO OTCKAHMPOBAHbl KOCTHBIE CTPYKTYPHI.
DTO 1TO3BOJISIET OOJIee TOUHO BOCIIPOM3BECTU pPE3yIbTaT
pu ontpeaeneHun [TI1C mo maHHBIM CKaHMPOBAHMSI, He-
JKeJI 4YeM MPY UCMOJIb30BAHUM BHEIITHUX aHATOMMYECKUX
opueHTHpoB [48]. B cimydae, Korna 1mabjaoH mopaxkeHUs
MBIl B pe3yjbTaTe MPOrpeccupoBaHusl 3a00JieBaHUs
00J1afaeT onpeneaeHHON creuu@uKo, HampuMep Mmpo-
TPECCUPYET OT NMPOKCUMAJIbHBIX OTIEJIOB K AUCTAIbHBIM,
WV OH ITPOCTO HEU3BECTEH, MPEATNIOYTUTEIBHO MOTyYEHUE
1300pakeHUI BCeil MBILLIILIBI WK 110 KpaiiHell Mepe Cpe30B
LIMPOKUX YYACTKOB Ha HauOOJbLIECH MPOTIKEHHOCTU
MBILILIBI.

ITpu oGcnenoBaHuM AETEl BO3ZHUKAIOT JOMOIHUTEb-
Hbl€ METOIMYECKUE CIOXKHOCTH, CBSI3AHHBIE C MPOLIECCOM
poCTa, 4TO MPOSIBASIETCS MPY MMOBTOPHBIX UCCIETOBAHUSIX.
DT0 3aTpyaHSIET BBIOOP ONTUMAIBHOTO Cpe3a IS aHAIM3a.
Cpe3 MBIIIIIE 00BIYHO BBEIOMPAIOT C YICTOM YBETMUCHUS
JJTAHBI MBILLILBL. JIJIS1 MOJTydeHUsT TPEXMEPHOTO M300paxke-
HUSI 3TO MOXHO CIeiaTh B IPOLIECCe KOMITbIOTEPHOM 00pa-
ootku. [Ipu oueHke AByXMEpPHBIX M300pakKeHU Cpe30B
paccTosiHUEe MEXAY Cpe3aMy JOKHO ObITh YBEJIUYEHO
MPONOPLIMOHAIBHO UBMEPEHHOMY POCTY, UTO YacTO HE Jie-
JIAIOT, TaK KaK 3TO TpeOyeT BMEILIATENbCTBA B CCIEIOBAHUE.

Jlo cux mop Ha MpakTUKe THIATEIbHYIO OLIEHKY TpO-
(bUKM MBILLILBI TPOBOAST PEAKO, 32 UCKITIOUEHUEM OTAECIIb-
HbIX MCCJIENOBAaHMIA, TaK KaK 3TO TpeOyeT BbIMOJHEHUS
BPYYHYIO CETMEHTALIMU U300paKeHUI KaxKI0i OTAeIbHOMI
MBIIIIBE. DTO YTOMUTEIBHBINA W BpeMs3aTpaTHBIN IIPO-
mecc. IIpomokuTeabHBIE MCCIEIOBAHUS MBIIICUHON
TpOo(UKM ObLIN TIPOBEAEHBI UL AJ1s1 HeKOTOpbiXx HMbB.
IMonoxurenbHbIN 3G hEKT PepMeHT3aMECTUTEIIHLHOMN Te-
panuu, OLIEHUBAEMbII MO0 NU3MEHEHUIO 0ObeMa MBIIIILL HOT,
HaOitonancs y 00abHbIX ¢ 6oe3Hblo [Tomme yxxe uepes

6 mec neuenus [49]. YUepes 1 ron Habmonenus [MI1C uxkpo-
HOXHO# MBIILILIBI yMEHbLIANAch Ha 6,5 % y GOJbHBIX MUO-
31UTOM C BKIIIOYCHUSIMU, B TO BpeMsI KaK 3TOT ITOKa3aTelb
He MEHSJIC Yy MauueHToB ¢ 6ose3Hblo [lapko—Mapu—
Tyra 1A tnma [50]. B HeOObBIION TpyIITie UCITBITYEMBIX
CO CIUHAJIBHOM MBIIIEYHOH aTpodueit Ipu MCIoIb30Ba-
HUM T0Ka3aHHOM METOINKHN He 0OHApy:KeHO M3MEHEHUI
MBIIIEYHO TPO(UKHU B HIDKHUX KOHEYHOCTSX [51].
IMpennpuHUMAIOTCS TIOMBITKA Pa3pabOTKU IIPO-
rpaMMHOro obecrneyeHus1 A1 aBTOMaTUUYEeCKOM cerMeH-
Tanuu n3o0paxeHui moii. HemHorue u3 npepyiarae-
MBIX PpCIICHUN TIO3BOJSIIOT IIOJydaTh HalIeXKHBIC
pe3yabTaThl. B 4acTHOCTH, HM OTHO pellicHre He YBeH-
YajoCch YCIEXOM MpPU aHaJIW3¢ ITOPaKeHHBIX MBIIIII,
WHOUIBTPUPOBAHHBIX KUPOBOUM TKaHBIO. Pe3yibTaTh,
TOJIy9IeHHBIC C MCITOJIb30BaHMEM OITHOMW M3 HOBEUIIIMX
IpoTpaMM aBTOMAaTHUYECKON CerMEHTAIlMM, BCE PaBHO
MPUXOINTCS KOHTPOJIUPOBATH C TIOMOIIBIO PYYHOI cer-
MmeHTanuu [52]. IpenyioxxeHo onpeneasaTh O0IIne mapa-
METpPBI MBIIIEYHON MacChl HA OCHOBAaHUH MHTEHCUBHO-
CTH TUCTOTPAaMM IIeJIbHBIX CETMEHTOB KOHEUHOCTEH [53].
C onpeneeHHBIMM JOMYIIEHUSIMU TTOSIBIISICTCS TIPEUMY-
IIECTBO II0 CPaBHEHUIO C TMPOCTHIMU KIMHUYECKUMU
BHEIITHUMH NU3MEPEHHUSIMU, UTO ITO3BOJISIET UTHOPHUPO-
BaTh TO, YTO HE BCE MBIIIILbI, KaK MPaBUJIO, OMMHAKOBO
3aTPOHYTHI 00/Ie3HbI0. B MbIlIax 6eapa y codak mopobl
30JIOTUCTHIN PeTpUBEP C MBIIeTHOI nucTpodueii (Gold-
en Retriver muscular dystrophy, GRMD) B 3aBucumocTu
OT KOHKPETHOM MBIIIIIBI 0OHAPYKEHO YBEIUIECHHE TPO-
(bvKM MBIIIIBEI, HOpMaIbHas TpOUKa MU €¢ YMEHBIIIe-
HUe ¢ Bo3pacToM. TpodurKa olleHnBaach B 3aBUCUMOCTHU
OT 00beMa MBI, KOTOPbI ObLJI HOpMAJIU30BaH IO OT-
HOILIEHUIO K Macce Tena [54]. Ecam cocpemoTaunBaTh
BHMMaHME Ha TeX MBIIIIAX, KOTOPbIe 3HAYUTEIBHO IO~
CTpazajin, HO He TIOJIHOCTHIO pa3pylleHbl, MIPUMEHEHNE
3TOTO METOa YBEJIMIMBAECT BO3MOXHOCTb OOHAPYXUTh
M3MEHEHUs B TeueHuu 0oJie3Hu. B To e Bpems oOiiee
W3MEpeHNe MeHee ITOPaXXeHHBIX MBI C ITOMOIIBIO
addexTa paszdaBiaeHUS YMEHbBIIACT BO3MOXKHOCTH
perucTpalny MPOUCXOMSAIIMX M3MeHeHui. Hambomee
pPEaTMCTUYHBIN TTOIXO IIPEICTaBIISICT CO0O0IT oOpaleHne
K MHTEPAKTUBHBIM PEIICHUSIM IIPOrPaMMHOTO 00ecIIe-
yeHus. [Ipu 3TOM y9acTre Bpada B IIpoIecce UCCIETO-
BaHUS OCTaeTcsl 00sI3aTeIbHBIM, HallpUMeEp, B CIydasix
HEOOXOIUMOCTH TIPOCMOTPA CETMEHTUPOBAHHBIX 00be-
MOB [Jis TIPOBEpPKM OINMOOK. B HacTrosmee BpeMs
o KpalfHeil Mepe ogHa pean3amnsi TAKOTO IIPOrpaMM-
HOTO 00¢CITeueHNsI, OCHOBAHHOTO Ha aJITOPUTME CETMEH-
Tay M300pakeHUI METOIOM CIIyIaifHOTO OJTy>KIaHUS,
HaXOOUTCSA Ha cTamum paszpadboTku [55]. C moMoIIbio
3TOr0 METO/AA Bpay-pPEHTIEHOJIOT TOJKEH HAMTH KaxKaylo
MBIIIIY He Ha BceX, a ToJibko Ha 5—10 cuumkax. Ecim
TPaHUIIBI MBIIIIIBI B XO[¢ aBTOMAaTUYECKOTO aJITOpUTMa
OTTIPEIEISTIOTCS HETPAaBUIIbHO, Bpad MOXET Cpa3y MCIIpa-
BUTb B OLIMOOYHO BbIOpAaHHOW 00JaCTH C MOMOUIbIO
Kypcopa. McciaemoBaHusi, MpoBeAcHHBIC Ha MBIIIIAX
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Gempa, TTOKa3aJIn COMOCTAaBUMBIEC PE3YJIBTATHl C PYYHOM
CeTMEHTAallNel, BBIpaXXCHHBIE B ITOKa3aTelsix oObema
MBIIIIIIBI C YIETOM MEXOTIepaTopCcKoil BaprabeIbHOCTH,
C IPEUMYIIECTBOM B JNIMTEJILHOCTU 00paboTKu (He 00-
nee 10 MUH) OrpaHMYCHHOTO YHCIa CPe30B. DTOT IPo-
1IeCC MOXET OBITh MOIMOJTHUTEILHO YCKOPEH 3a CUET OIT-
TUMM3ALMUA TIPOrPaMMHOTO OOecTieueHUsI, HaIllpuMep
VIIYYIICHUST €T0 MIPON3BOAUTEIBHOCTH, a TAKKE TTOCPeI-
CTBOM BBEICHMS HEKOTOPHIX IIPeABAPUTEIBHBIX TTapaMe-
TPOB KOHTYPOB MBIIIIL U UX PACITOJOXKEHUS.

CIOXHOCTh CErMEHTAlUM WM300paKeHUM MBIIIIIT
1 OCHOBHAS IPUIMHA OTKAa3a OT aBTOMaTUIECKOTO PacIio-
3HABaHMSI YaCTO CBSI3aHBI C OTCYTCTBUEM BUIMMBIX KOH-
TypOB Ha HEKOTOPBIX YJaCTKaX OKPY>KHOCTU MBIIII. DTO
0COOEHHO aKTyaJIbHO MPH MOJyYeHUU CTaHAAPTHBIX I0-
caenoBarenbHOcTeit T1BU mmm T2BU (B3BeleHHBIE U30-
opaxenus). OMUH U3 CIOCOOOB YIIyUIIeHUS JAHHOM CH-
TyallUd 3aKJI09aeTcsl B BBIIOJHEHUM CETMEHTAIINU
M300pakeHUii, KOTOpbIe 00eCIeunBalOT OOJIbIINKI KOH-
TpacT MEXIY MBIIICUHOI TKaHbIO M (haciiieit. DTo IMoy-
YaeTcsT Ha M300pakeHUSIX MHOTOBEKTOPHOTO 9Xa, CAeTaH-
HbIX B ONpeAeJeHHOE BpPeMs, KOTAa CUTHAIbl OT BOJbI
1 XKMpa HAXOASATCS B IIPOTUBOIIOIOXKHBIX (ha3ax (CM. HU-
xe). B Hameit 1abopaTopun ndmMepeHUsT TPOMDUKH MBI
CHCTeMaTUICCKU TTPOBOISITCS C UCITOIb30BaHUEM JaHHO-
ro Thma n300pakeHU. [TOMBITKA TOTIOTHUTEIBHO YCH-
JINTh KOHTPACTHOCTH (paclIMi M allOHEeBPO3a 10 CUX ITOP
HE YBEHYAINCH YCIIEXOM.

Ente omHa mpuamHa 7151 BEICOKOKAYECTBEHHOI OIIeH-
KU TPOUKH MBI — OTCYTCTBHUE KUPOBBIX IETeHEPATHB-
HbIX UBMEHEHU y IeTei Ha HaYaJlbHOM CTaIuu pa3BUTHUS
HMBb. Jlerckue HEBpPOIOTrY BBIABUHYJIN TUIIOTE3Y O TOM,
YTO OTHOCHUTEJBHO He3HAUNTEbHOE N3MEHEHME MBIIIICY -
HOU TPODUKU MOXKET OBITh pAHHUM IIPU3HAKOM ITOpaxe-
nust mbi (Robert Carlier m Susana Quijano-Roy, mimanHoe
ob1mIeHne). DTO MPEAITOI0XKEeHNE HYXIAeTCSI B TIOATBEP-
KICHUU C TPUMEHEHNEM OBICTPHIX M YIOOHBIX B MCTIOJIb-
30BaHU METOJIOB CETMEHTAIINH.

XpoHuYyecKue gereHepamusHbie U3MeHeHuUd

XpoHUYecKre MOBPeXAeHUS MUOLIUTOB, (UOPO3HBIE
MIPONOJbHBIE M3MEHEHUS BOJIOKOH IPUBOJIIT K 3aMelle-
HUIO COKPATUTEIbHBIX TKAHEH KUPOBOI 1/ WIIN COCTMHM-
TeJIbHOI TKaHbl0. Buzyanuzauus ¢pudposa Ha n3odpaxe-
Husix MPT ocraetcst ciioxHoit mpobiiemoii, Kotopasi OyaeT
obcyxmatbes ganee. HarmpoTuB, KUpoOBBIE TeTeHEPaTHUB-
HBbIE U3MEHEHHUS JIETKO OOHAPYKUTh U OIICHUTDH KOJIMIE-
ctBeHHO B pexkume T2BU wim maxe B TIBU, yemy cmo-
COOCTBYIOT pa3iIuuMs B PE30HAHCHBIX YacCTOTax
(XUMUYIECKUIA CIBUT) M CKOPOCTSIX peaKCalliy MEXIY
BOIOM 1 JIUTTMIAMU BOTOPOTHBIX KOMITOHEHTOB (JIJIST YTy~
0JIEHHOTO O3HAKOMJIEHUS CM. |56, 57]).

BusyanbHast Kiraccudukanus XKupoBoii MHOWIBTPa-
uuu io T1BU, Hanpumep no mkane Lamminen—Mercuri
[58], mpuemitema It AMAarHOCTUYECKUX 1IeJIeit, HO COBep-
IIEHHO HE TIOIXOINT TS HAOJTIOIECHMS 32 MEIUIEHHO TTPO-

TPECCUPYIOIIMMU XPOHUYECKUMU JEeTeHEPAaTUBHBIMU U3-
MEHEHUSMU.

Ecmm mipenmnonoXuTh, 9TO YeJIOBEUYSCKUN TJ1a3 Io-
3BOJISICT KJIaCCU(UIIMPOBATh HAPYIICHUS 110 IIIKaje oOT |
no 4, ommbKa oIpeaesieHus] B CTOPOHY COIEpKaHMS
KUPOBOI (DpaKIIMU MOXKET COCTABUTH B CPEIHEM OKOJIO
17,6 %. Jlaxe rpu caMbIX TSKEIbIX (hopMax IUCTPOGUU
pa3pylIeHNe MBIIIIL He JOCTUTAET TAaKUX TEMITOB B TeUe-
Hue roxa. I1pu mosscHO-KOHEYHOCTHOM (popMe MBIIIICU -
Ho# muctpoduu 21 TrIa OBLIO TIPEITOXKEHO OTKA3aThCS
ot kjaccupukauum Lamminen—Mercuri Iisi oLeHKHU
nmporpeccupoBaHus mpoiiecca [59]. MHorma B kauecTBe
pelIeHNs TpeaIaracTcs BRIMIOJIHUTD Ha OMHOM 3KpaHe
cpaBHeHue cepuu Bcex T1BU, koTopbie ObUIN MOTYYEHBI
B pa3IMYHBIX TOUYKAX 3a nepuoa HabmoneHus. [IpocMoTp
n300pakeHN TaKUM CIIOCOOOM TIpYM ITPOBEACHUM T10-
BTOPHOM cepum, 0e3yCIIOBHO, ITOMOTaeT OOHAPYXUTH
W3MEHEHUsI, OMHAKO Pe3yIbTaT 3aBUCHUT OT HabJfomaTe-
qs1. [lpu MCIONIB30BaHUM 3TOTO METOAAa HEBO3MOXKHO
OIIPEIEINTh ITOPOT YYBCTBUTEIILHOCTH, a TAKKE BBITION -
HUTb KOJIMYECTBEHHYIO OIICHKY, HEOOXOIMMYIO ISl CpaB-
HEHUS KIMHUUYECKUX CIIy9aeB WJIM PE3yIbTaTOB BMeIlla-
TenbCTB. [IOMBITKM M3BJIEYb TOJB3Y M3 KaXXyIIErocs
MIPOCTHIM METOHA TPU pPa3meIeHUU BOIBI M KUPOBOU
TKaHU MO MOPOTY, NpuMeHsieMoMy K oO0biyHbIM T1BU,
NpeanpuHUMaINCh HeOgHOKpaTHo [53, 60, 61]. B Heko-
TOPBIX UCCICIOBAHUSIX TIPUHUMAIN B pacyeT BO3MOXK-
HOCTh COBMECTHUTH XXMPOBYIO TKaHb M BOIY B OJHOM
¥ TOM K€ BOKceJie (00beMHOM 3JIeMEHTE N300pakeHMUST)
W BBIYMCIUTD XKUPOBYIO (DPAKIINIO C MCIIOIb30BaHUEM
JIMTHEHOTO pa3aesIeHUs YMCTO KUPOBOTO 1 YMCTO MBI-
meyHoro curHanoB [60]. TlociaegHue wmcciaemoBaHMs
TTO3BOJIMJIN IIPOBECTH IBOMHOE pa3aesieHe MEeXIy BOK-
ceJlaMU XXNPOBOU U MBIIIIEYHOI TKAHH, 9YTO HEIOCTATOU-
HO IS OLIEHKM XMPOBOUW TKaHW, WH(PWIBTPHUPYIOIICIH
MBIIIIIIEI B CJIydae XpOHMYECKOTO MBIIIIEYHOTO 3a00J1eBa-
Hust [53, 61]. Bce aTv moaxoibl, OCHOBaHHBIC HAa aHAJTH -
3e crangapTtHeix T1BU, nipeamnonaraiot Haauure uaeaib-
HBIX TI0 TOMOTEHHOCTH TIepemaTdrMka U IpUeMHUKA,
YTO B PeabHBIX YCIOBUSAX HE IIPOUCXOIUT. DTO, BO3ZMOXK-
HO, SIBJISICTCS aKTYaJbHBIM IIPU UCTIOTb30BaHNU CUCTEM
C HaIIPSKeHHOCThIo MarHuTHOTO mmosist 0,5 T u He pac-
MIPOCTpaHSIETCS Ha amIapaThl ¢ BBICOKOI HaIIPSIKeHHO-
CTBIO MarHUTHOTO TI0Jis (> 3 Ti), a TakKe ecIu TIpueM
WHOOpPMALIMU MTPOU3BOJUTCS C TTOMOIIBLIO TTOBEPXHOCT-
HBIX KaTymiek. J1o Tex mop, mokKa TeXHUIECKHUE PeIIeHMS
IJ1s1 o6ecrneyeHu sl BBICOKOW TOMOTeHHOCTU MOoJIel nepe-
JaTyhKa U MpUEeMHUKA He OyayT HAlAEHbl U peain30Ba-
HBI U/ WA He OYyIeT IPOBOIUTHCS ITOJTHOTO UCTIPABICHUS
HEIOCTAaTKOB BO BpeMsI ITOCTOOPAOOTKM, CIeAYeT M30e-
raTh pasaesieHus MbIIIL U XXUPOBOW TKAHU HA OCHOBA-
HUM HaIPsDKEHHOCTH MaTHUTHOTO MoJIst. Takoit MeTon
pasnesieHusl Kaxyllehcss MpOoCTOTOM MOXET BBOAUTH
B 3a0JTyXKIeHNE, 0COOCHHO HECTICIINAINCTOB.

Jl71st HaOmoAeHNST 32 XPOHUYECKIUMU MBIIIICIHBIMU JIe-
TeHePaTUBHBIMU U3MEHEHUSIMU CETOIHS OTIACTCS TIPESIITOY-
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TEHHE M3YYCHUIO OCOOCHHOCTEH ITOCIemoBaTeIbHOCTEI
n300pakeHUI BOIBI/>KIpa, OCHOBaHHOE Ha MeTone Dixon
[62]. B aTOM citydyae mcrionb3yeTcsl CaOBUT (pasbl, KOTOPIA
TTIOCTETICHHO Pa3BUBAETCS BO BPEeMsI TTOSIBJICHUS 3X0-BEKTO-
POB UISI pasde/icHUs CUTHAJIOB OT BOIBI M XXupa. [1aBHOE
IIPEUMYIIIECTBO 3TOTO METOMIA 3aKJIF0YACTCS B TOM, UTO Pa3-
JIeJICHME MEKITy BOIOM M JKMPOM He 3aBUCUT OT TOMOTEHHO-
CTH OCHOBHOTO MarHUTHOTO TTOJISA, 1, KaK CJICACTBHE, MOTYT
OBITh UCCEI0BAaHbI 00JbILIME OOBEMbI TKAHEH.

B cranpaprtHoii Bepcuu pexkuma Dixon paccmarpuba-
€TCS TOJIbKO METHJICHOBBII OTBET OT JIMITUIOB 1 TTOCIIEI0-
BaTeJIbHO TOJIyJaroTCs 2, a JIydine 3 M300paskeHUS C KM~
poM M Bomoi B (a3zy MU MPpOTUBOGA3Y, pa3mesIsioliie
BOIY U KMPOBBIC KOMIIOHEHTHI. JIBYXTOUCUHBIN (pacIIm-
PEHHBII) pexXuM Dixon ITo3BOJISIET TTOIyJaTh YIOBICTBO-
pUTETbHBIC PE3YJIbTAThI IIPU MCCICTOBAHUM TKAHU TIede-
HU. TeM He MeHee UIST MBIIIIL pa3InIns KOMIIOHECHTOB
BOIBI ¥ JKMPa MOTYT OOHAPYKMBATHCS MEXKITY KOHEYHOCTSI-
MM WJIM BHYTPY CETMEHTOB KOHEUHOCTEH, IIPUYEM TTOCTIe -
HUIl BapuMaHT SBIgeTCS Ooubleil mpobiaemoit [29].
[Tpu ucroap30BaHNM TPEXTOYCUHOTO MeTona Dixon 3Toit
IMPOOJIEMBI TIOUTH BCETIa MOKHO M30€KaTh.

HrHopupoBaHMe IpyTruX TUITAIHBIX OTBETOB IIPUBOIUT
K HEKOTOPbIM HETOYHOCTSIM [63]. DTOT mpouecc MOXKHO
YCOBEPIIICHCTBOBATh 3a CYET JIYYIIETO MOIETUPOBAHUS
JIMTIUAIHOTO criekTpa. Kak mpaBuiio, IipruMeHsIeTcsI KOMOU-
HUpOBaHNE 3 WIN 4 TIIABHBIX OTKJIIMKOB, YTO TPEOYeT IOy~
YyeHUs1 6 9XO-CUTHAJIOB M IOCJIEAYIOLIErO TIIATEILHOIO
pacueTta [64]. DTOT CI10Cc00 OLIEHKN, U3BECTHBIN KaK PEKIM
IDEAL (Iterative Decomposition of water and fat with Echo
Asymmetry and Least-square estimation, WHTepaKTUBHasI
JIEKOMITO3UITNS CUTHAJIOB OT BOIBI M JKMpPa C ACUMMETpUCH
5X0-CUTHAJIOB M METOJIOM OLIEHKM HAaMMEHBIIIMX KBamIpa-
ToB) 1 T2*-1IDEAL, ceromHst IBIISIETCST CaMbIM TIPOTPECCUB-
HBIM CIIOCOOOM BHM3yaJM3alluM BOIBI/Xupa. [lomydeHue
MHOTOKPATHBIX OTKJIMKOB IOApPa3yMeBaeT OTHOCUTEIIBHO
IUTATETLHBII cO0p MHMOPMAIINN 1 TIPOIOJLKUTEILHOE Bpe-
M TIOBTOPEHUS ¢ HEOOXOIMMOCTBIO Koppekuuu T2%. Pe-
xkuM IDEAL 0Oonee ToYyHO u3MepsieT TMApaTUPOBAHHYIO
dpakmmio xK1pa 1 MeeT IMOTEHITUAI TSI BBISIBJICHUS pa3-
JIMYUA B JIMIIMIHOM CIIEKTPE, BBI3BAHHBIX ITUTAaHUEM
Wi 00JIe3HBIO. B CKeNeTHBIX MBIIIIAX TSI 3TOTO Majo
OCHOBaHMUIA, a €CJTM OHU €CTh, TO OOHAPYKUTH N3MCHEHMUS
B CTAHIIAPTHBIX YCJIOBUSX OyIET KpaiiHE CJIOXKHO.

Ecmm paccmarprBaTh OTHOCUTETBHYIO MHTEHCUBHOCTD
JIMIUIHOTO CHeKTpa WHQUABTPUPALIMU MBILILBI KakK
HE 3aBUCSIIETO OT COCTOSHUS ITalldeHTa IToKa3aTells,
KaXXeTCsT pa3yMHBIM IIPEIITOI0XKEeHNE, 9YTO HET HEOOXOMM -
MOCTHU TPAaTUTb BpeMsl Ha IOJydeHHe 6 3XO-CHUTHAJIOB.
J171s1 TOro 4TOOKI TOJIyYUTh TOUHYIO XKMPOBYIO (PpakiInio
W3 CTAHAAPTHOTO TPEXTOUCYHOTO N3MEPEHMSI, K XKMPOBOMY
CHUTHAJIy JOJDKEH OBITh IIPUMEHEH JIMHEIHBINA TTOTIpaBOY-
HbI KoadduimeHT. [TormpaBouHbIil KO3GhGUITUEHT, OIpe-
IIeJIEHHBIN [UTsl Hateil Jaboparopuu, coctasiser 1,82 [65].

Kak m comepkaHue MBIIIEYHO TKaHW, KOJIMYECTBO
0TOOpakeHHOTO XXKMpa MOXeT BapbupoBaTh. ComepKaHue

KMPOBOU TKAHU MOXKHO OTIPEIETUTD IIPOCTHIM CITOCOOOM:
o MpoLEeHTY OT ¢akTuueckoro MP-curHana B Bokcesie
VUM TIO MBIIIIIIE, M3MEHEHUS B KOTOPOI MOXHO OTHECTH
Ha cueT xupa. [TonpaBku K pexumam T1 1 T2* moryr
OBITh TIPUMEHEHBI B 3aBUCMOCTH OT BPEMEHU ITOBTOpPE-
Hui (repetition times, TR) u Beiopanabix TE (echo time,
BpeMsI TIOSIBJICHMST 3XO-CUTHaja). MOXHO ITOIBITAThCS
BBIPA3UTH COMEPKaHME KMpa B rpaMMax Ha ¢IMHUITY MbI-
IIEYHOU MacChl Wik 00beMa. Takre MeTOIbI pa3padOTaHBI
IUIST OLICHKY COCTOSTHUSI TIEYCHU 1 TPEOYIOT JOTIOJTHUTEITb-
HBIX JOMYIICHUI WX U3MEPECHUI OTIOXKEHUS JIMITHI0B
B TKaHsX [66].

Kaxk yzxe roBopuiioch BEIIIIE, COOTIONECHIE TTOCIeI0BA-
TETBHOCTH — KJTIOUEBOI MOMEHT B KIIMHUYECKUX MCITHITA-
ausx. [IpocToTa MCTIONMHEHMST TaKKe SBIISICTCS BaXKHBIM
(akTopoM I 0becIIeYeHNsT KOPPEKTHOTO (hOpMUPOBa-
HUS TIOCJEIOBAaTeIbHOCTH. YUMTBIBASI 3TOT (PaKT, MEI,
Ha MOMCHT HAITMCaHHUs NaHHOW CTAaTbM, PEKOMEHIyeM
TIpUMEHEHNE TPEXTOUCYHOTO (€CII BO3MOXKHO, TPeXMep-
HOro) pexuma Dixon ¢ M3MepeHUEM YAEIbHOTO Beca
¥ TIOTHOCTU TTPOTOHOB (Hampumep, TR = 10 mc n Mar-
HUTHBIN YTOJI TIlepeBopoTa = 3°) ISl BU3yaIM3allii BO-
I1a/XUp B MOpakeHHBIX MBIax [29]. CranmapTusnpo-
BaHHBIN ITONPABOYHBIN KO3GMUIIMEHT IS JIUITUIHOTO
CITEKTpa MOXKET ITPUMEHSTHCS WU HE TIPUMEHSTBCS, 1 Te-
HEepUpyeTcsl TPSMOM TPOILIEHT IapaMeTPUUECKNX KapT
KMPOBOTO CUTHaa. TOYHOCTb M3MEPEHUST MOXKET OBITh
MOTepsSIHA, HO B KOHTEKCTE MPOAOKUTENbHBIX UCCIIEN0-
BaHMI1 (C BMEIIATEILCTBOM WMJIM 0€3 Hero) aKKypaTHOCTD
¥ IUCKPUMUHAIIMOHHAS CTIOCOOHOCTH HE MEHSIIOTCS.

[Tpu HU3KOM comep:KaHUK BHYTPUMBIIIIEUHOTO XKHUpa
HET HEOOXOIUMOCTHY TIPUMEHSITD CJIOKHBIC, PUCKOBAaHHBIC
MeTobl [67, 68]. HyBCTBUTEIBHOCTH OOHAPYKEHMS JIUITH -
OB MOXXHO TTOBBICUTH 3a cUeT yMeHbIneHUs TR B aByX-
MepHOM pexkuMe Dixon wim yBelIMYeHUS MarHUTHOTO
yIJIa TIepeBOpOTa B TpeXMepHOM pexkuMe Dixon, Tipy aToM
TOYHOCTb OTHOCUTEJILHOU (pakuuu OyAeT coxpaHeHa
MyTeM IIPUMEHEHMS ITOTIPABOYHBIX KO3(MGUIINEHTOB
IUIST cCaTypallii BOJIBL.

HecMotpst Ha To, 4TO pa3mesieHHe Boma/XXKup, OCHO-
BaHHOE Ha Pa3INYUsSIX XUMUYECKOTO CIOBMTA, SIBIISICTCS
TIepeIOBBIM METOIOM TSI OIIEHKH XKMPOBOI MH(WIBTPa-
oMM B TKAHSIX, MHOTHE KIMHUYECKHUE CIICIINATNCThI
MO-TIpEXKHEMY W3MEPSIOT MOHOB3KCIIOHCHIIMATbHBIN
T2-pacnan mbiiiil [69—73]. I1pu oTCYyTCTBUU MOOUIbHBIX
JINTIAIOB B TKaHSX yBeJImueHne curHana Ha T2BU ykasbl-
BacT Ha HaJIMYME BOCHAJICHUS, OTEUHBIX WM3MEHEHUI.
YBenuuenne T2 n3-3a BOCITaJIeHUS UJIX OTeKa PEIKO TIpe-
Bermmaer 5—10 mc. OmHaKo, KOTrma MMEIOTCS KMPOBBIC
IeTeHepaTUBHBIC U3MEHEHMSI, U3-3a 0ojee WIMHHOTO T2
JINTTAIOB 10 CPAaBHEHUIO C BOIOM MOHO3KCIIOHEHITAIb-
Hoe TIpubmmkeHne T2-pacirama BEIpakeHO B OCHOBHOM
3a CYeT CTEMEeHU >KUPOBOUM WHQMUIBTPAIIMKA, W OO
MbIIIeuHbIi curHan T2BU cTaHOBUTCST B 3HAUNTETLHOM
CTEeTICHM MepOoM comepxKaHUsS XWpa B TKaHIX [74],
YTO TIPOSIBIISICTCST BBICOKOM KOPPEISIIINEH MEXITY OOIIUM
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curHaioM T2 ¥ XKUpOBO# (ppakimeil, pacCUMTaHHOM
10 M300paXkKeHMsIM, TMOJIydeHHBIM B pexxume Dixon [65],
WIN JTUITIHON (ppakimeil, n3aMepPEeHHOI ¢ momoibio 'H
(TIPOTOHHOI ) JTOKAJIBHOM CITEKTpOoCKONuH [72].

OCHOBBIBasICh Ha ICTUHHOM pa3IejIcHUU Boa/XKUp
OO Tpearioarast ux 1o o0IIM U3MEHEHHSIM B TIOCIIe-
IoBaTeIbHOCTH T2, 6OJIBIIIOE YN CIIO HAOMIONEHUN YKa3hI-
BaeT Ha TO, YTO XPOHWUYECKME MBIIICYHBIC TeTeHEPATUB-
Hble U3MEHEHUS MOXHO He TOJIbKO OLIEHUTH C BBICOKOI
TOYHOCTBIO, HO ¥ KOHTPOJIMPOBATh TeUeHME OOJIC3HU 1 OT-
BET Ha Tepamuio. JTo ObUIO IMPOAESMOHCTPUPOBAHO Ha TIPH-
Mepe otaeabHbix HMB.

IMokazano, yto y mauueHToB ¢ IIM /] /IromieHHa oT/10-
JKeHue Xupa B Oeipe coctaBuio 5 % B rof, TOraa Kak Ha-
nuunre 50 % xupa or obLIeil MacChl Tejla SIBJSIETCS IIpe-
IUKTOPOM TIOTEPH CIIOCOOHOCTH K TIePEABMXKCHUIO
B ciienytoniem roay [36]. B HeGombIoii rpyrine m3 3 B3poc-
abeix nauueHToB ¢ IIMJI Bekkepa cKopocThb >XUpPOBOI
nHduabTpanun Ha Oexpe cocrasuna 3,7 % B rox [75].
Y nauuenToB ¢ [TMJI JloiieHHa B pexXuMme pydyHOI cer-
MeHTaru MeIi 1 I[TTC cokpaTuTeTbHBIX TKaHEH oTpe-
JIeJISIeTCS TIOXOKUI TIPOIIEHT XXMPOBOTO pacIipeIe/ieHUs
[44]. ComocTaBneHue MPOLIEHTHOTO COMEPKaHMUS KUPO-
BBIX KapT co mkajnoi Lamminen—Mercuri mpoaeMoHCTpU-
POBAJIO CUCTEeMATUUYECKOE 3aBBIIIICHNE TTOKa3aTeIeH K-
POBBIX JIETEHEPATUBHBIX M3MEHEHUI IO CPaBHEHUIO
C Ka4eCTBEHHBIMU MeTomamu [63].

HccnenqoBanne MBI TPEATIedbs Yy TAIMEHTOB
¢ IIM]JI [domeHHa moka3ajao Oojbllee BOBJIEUCHUE
MBI -CTUOaTe e MO CPAaBHEHMIO C pa3rudaTessiMu U Ha-
MHOTO 0oJiee BBIpaKEHHOE IIPOrpecCupPOBaHUE KUPOBOM
WHQPUIBTpAUA Y MAIlUeHTOB, JINIIIEHHBIX BO3MOXHOCTH
MepeaBUraThbcs, MO CPaBHEHUIO C TEMU, KTO MOXKET XOAUTh
[76, 77].

[TprumMeHeHue KOpTUKOCTEPOUI0B toHoamu ¢ [TM]]
[rorieHHa B TeueHNE | TOMa OCTAHOBUIIO MIPOIIECC KUPO-
BOW MHMUIBTpAIIMK B MBIIIIAX Oelpa U TOJEHU, TOTAA
Kak 0e3 TepamMu CKOPOCTb HapacTaHWS KUPOBOM MH-
(unsrpatmu cocrabuwia 7 u 3 % cooTBeTcTBEHHO [78].
TsoxecTb 00JIC3HU OTpEnesIsiach MO CTETICHU SKUPOBBIX
JleTeHepaTUBHBIX M3MEHEHM B TeueHMe 18 Mec Ha OCHO-
BaHWU TOJIbKO IMapaMeTPOB WHTEHCHUBHOCTH CHTHAaja
TI1BU ¢ neMoHcTpalueil pa3iuumii Kak MexX1y naiueH-
TaMM, TaK 1 OTIETbHBIMUI MbIIIIIaMu [79]. B cooTBeTcTBUNI
C COBPEMEHHBIMU CTAHIAPTAMM KOJIMIECTBEHHBIX METOIOB
aHa/IM3a TMOMOOHBIN TTOAXON ITOIYICHUST M300paskeHUI
CUYNTAETCS YCTApPEBIINM 1 He PEKOMEHIOBAH IS AaTbHE-
WX UccaemoBaHuit. TOT 3Ke caMBbIif METO OBLIT KCITOJIB30-
BaH paHee B COYCTAHUM C U3MEPECHUSIMU OOIIETO CUTHAJIA
T2 nnsg onucaHns 0COOEHHOCTE BOBICUSHMS MBIIIIL Y 5
nauneHToB ¢ [IM]] Tromenna [70].

B MynBTULIEHTPOBOM MCCIIEIOBAHUH ITAIIMEHTOB C T10-
SICHO-KOHEYHOCTHOM MBIIIeYHOU mucTpodueit 21 Tura
B TeueHHe | roga ObIJI0 OMHO3HAYHO YCTAHOBJICHO ITPEBOC-
XOJCTBO KOJWYECTBEHHOM BU3yalIM3alliM BOIBI/KMpa.
BrIsBIIeHBI CTATUCTUYECKIE PA3IMIMST COMEPXKAHUS SKUpa

oT 1 10 4 % B MBbILILAX HOI, B TO BpeMsl KakK OLIEHKa
no mkaie Lamminen—Mercuri He mokaszaja HUKaKUX
OTKJIOHCHMI M CTaHHAPTHBIN (DyHKIIMOHAIBLHBIA aHAIN3
HE JOCTUT CTAaTUCTUUECKON 3HAYMMOCTH, 332 MCKITIOUCHM -
€M TeCTOB OLIEHKU AbIXaTeJbHOM (pyHKIIMU [59].

KommyecTBeHHast BU3yanu3alns Boaa/KIp BhISIBIIA
OMMOIaTbHOE pacIpeneieHre XKUPOBBIX JeTeHepaTUBHBIX
W3MEHEHMI B MBIIIIIAX y TMAIIMEHTOB C JINIIe-TIIeue-JI0ma-
TOYHOI (hopMOit TuCcTpodrU, a TAKKe TTPOTPeCCUPOBAHIE
TOpakeHMS MBIIIIII TT0 BOCXOISIIIEMY TUIY (B HampaBJe-
HUU OT AUCTAJIbHBIX K IPOKCUMAIbHBIM oTnesiaM) [80].

YV OOJIBHBIX OKyJTI0(hapMHTEATEHO MBITIICYHOM TUCTPO-
dueii comepkaHMe X1pa B HIDKHIX KOHEUYHOCTSIX YBEJTIH -
joch Ha 1,5 % 3a 13 Mec, B TO BpeMsl KaK OHO OCTaBajioCh
HEM3MEHHBIM B TPYIIE KOHTPOJIS C COOTBETCTBYIOIIM
BO3pacTHBIM pacripeneneHrem [81]. CranmapTHas oOImmp-
Has (QyHKIIMOHAIBHAS olleHKa 1o mkajxe MFM (Motor
Function Measure) 1 BusyaiabHas Ki1acCH(UKAIINS HE BBISI-
BWJIM HUKAKMX M3MEHEHUI 32 TOT XK€ IIepro HaOTIOICHUIA.

Bricokasi yyBcTBUTEBHOCTh pexkuMa Dixon ObLia
MPOIEMOHCTPUPOBaHA Y B3POCIBIX TTAIIMEHTOB C 00JIe3HBIO
[Tomrre, OOTBITMHCTBO M3 KOTOPBIX UMEJTN O0JIee MeIICH-
HOe TeueHUe 0O0JIE3HU IO CPABHEHUIO C OOJTEHBIMU, CTpa-
JIAIOINMU TUCTpoPUHOTATUSIMU. B MbIIIIIIax HOT y 60J1b-
HBIX C TJIUKOTEHO30M 2-TO THUIIAa CKOPOCTh CpemHEH
TOIOBO XUPOBOI MHPWIBTPALINU JOCTOBEPHO COCTAaBUIIA
menee 1 % [82].

VYV nauuentoB ¢ 6one3Hbio Illapko—Mapu—Tyra 1A
TUMa obuias xuposast GpakLusl B MbILILAX 3HAYUTEILHO
yBeIMUMJIach B TeueHUe 12 Mec HaAOMIONCHUS Ha YpOBHE
MKPOHOXHOM Mbiiibl (1,2 %), HO He Ha ypoBHe Gempa
(0,2 %), y naliueHTOB C MUO3UTOM C BKJIIOYEHHUSI — Ha YPOB-
He UKPOHOXHOM MbILILEL (2,6 %) 1 6eapa (3,3 %) [50].

VY maumMeHTOB ¢ MOPaKEHUSIMU POTATOPHBIX MBIIIIIT
KOJMYECTBEHHAsI OIICHKA XUPOBBIX JeTeHEPATUBHBIX 13-
MEHEHUI OBIJIa BBIIIE W OOJIBIIIe KOPPEIMpoBaia CO CTe-
TIEHBIO MBIIIIEYHBIX Pa3pbIBOB, YeM C aTpodueii B ITopa-
JKeHHBIX MBIIIIAx [83, 84].

Y 60abHBIX O0KOBBIM aMUOTPODUUECKUM CKIIEPO30M
ToKa3aTesIn OOIIMX M3MepeHnii cuTHama T2 B Horax 3Ha-
YUTEIbHO YBEIWIIWINCH 32 4 Mec, 3aperiCTpUpPOBAaHHOE
TIPOTPEeCCUPOBAHNIE XKIPOBBIX IeTCHEPATUBHBIX NU3MCHCHUI
KOPPEINPOBAIO CO CHIDKEHNEM MaKCHUMAJIbHOTO ITPOM3-
BOJIBHOTO M30METPUIECKOTO COKPAIIECHUS TIPU ThIIBHOM
crrubaHum cTomnl [85].

V OONBHBIX caxapHBIM JradbeToM 2-TO THUIIa OTOOpa-
JKaJIoCh TPENMYIIEeCTBEHHOE paclipele/iecHNe KUPOBOU
TKaHU BHYTPUMBIIIEYHO, OIHAKO OOINee Ccomep:KaHUe
JKMpa B HOraxX He U3MEHSUIOCH [86].

I1pu uccnepoBaHuu Beero Tena B pexxume Dixon Obu10
OTMEYEHO ITOBBIIICHHOE COMEpKaHME KUPa B MUOIIATAX
Yy HallMeHTOB C TUIEPKATMEMUUCCKUM TIEPUOTNICCKIM
napaiauuoM [87].

M3MeHeHUs1 B cocTaBe CKENETHbIX Mbllil HAa MPT-
M300paKeHUSIX CUCTEMAaTUIECKH U TTOCIICIOBATEILHO BhI-
SIBJICHBI y TIaIIMEHTOB CaMOTO IIPEKJIOHHOTO BoO3pacTa.
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[IpormeHTHOE comepKaHWe CUTHAJA OT KUpa OOBIYHO Y-
BauBaeTcs (¢ 2 10 4 %) B mepuoa Mexay 2-M U 7-M aecsi-
TIJICTUSIMU XU3HU [88—92]. B OobINeit CTeTIEeHN 3TO SIB-
JIIeTCST MCTUHHBIM YBEJWMUYCHHEM COIEpKaHUS KHMpa
B MBIIIIAX ¥ Majo OTpaXaeT IMOTepPI0 COKPaTUTEIHHOMU
TKaHU ¢ Bo3pacTom [90].

BHyTpuMBIIIIEYHOE COAEepKaHME JKMpa B TIOPaXKeHHOM
MBIIIIIIE MOXHO pacCMaTPUBATh KaK ITOKa3aTe b YCTONIM -
BBIX TOBPEXKICHUIT MBIIII 3a BpeMs XW3HU IalldeHTa,
YTO JeNTaeT ero HameXKHBIM OMOMapKepOM. XOTeJIOCh OBl
HCITIOTh30BaTh YBEJIMUCHUE MJIN CTAOMIIM3AIINIO CTEIICHU
KMPOBOI MHMDWIIBTPAIIUK Ha MIPOTSDKEHUH OTIPEIeICHHOTO
Ieproa B KaueCTBe KOJMUECTBEHHOTO IToKa3aTesis Ipo-
rpeccupoBaHMs OOJIE3HM WJIM OTBeTa Ha JiedueHme. [lpu
MBILLIEUHOU IucTpodun, 0co0eHHO MUomnaTuu JroiieHHa
Y MaJIBYMKOB, TSKECTh 00JIE3HN MOXKET CUILHO BapbUPO-
BaTh, YTO BBEIPAXKACTCS B TOMOBBIX ITOKA3ATEJISIX SKUPOBOTO
nepepoXxaeHuns B auanasoHe ot +3 go +15 % [36, 76, 93].
DTO Cephe3HO OCIOXKHSIET MHTEPIIPETALINIO JIFOOOTO Tepa-
MMeBTUYCCKOTO BMEIIATEIbCTBA.

CJIOXXHOCTB OIICHKHM BO3HUKACT MPU PaCCMOTPECHUU
MMAIIMEHTOB C Pa3IMYHOI CTEIIEHBIO TSKECTU OOJIE3HU:
ecnu 9epes 1 Tom mociie JeYeHMS CofepKaHUe K1pa yBe-
nuuuBaeTcs Ha 5 %, TO cleayeT Ju 3TO pacLEeHMBATh
KaK TIOJIOKUTENIBHBIN pe3yabTaT Y MallMeHTa C TSLKETbIM
TeyeHUEeM OOJIe3HHU, a B CIIydasix OoJiee JITKOTO TCUCHMST
0O0JIE3HN HACKOJIBKO 3TOT PE3yJIBTaT CBUICTEIHCTBYET
00 yxymmeHum coctossHus? OTBET Ha BOIPOC MOKHO
TTOJIYIUTh TOJIBKO IIPY IIPOBEICHNH CTAHIAPTHOTO TUTaIle-
0O0-KOHTPOJIMPYEMOTO MCCICAOBAHMS Ha ITOCTATOYHO
OOJIBIIION TPYIIIe TMAIIMeHTOB, OMHAKO ITOTOOHBIN Kiac-
CHYECKUI TTOIXOM He pelraeT Mpo0ieMbl MHINBUIYaTh-
HOTO YPOBHSI HAOJIIOJaeMBIX MU3MECHEHUI 1 CTABUT BOIIPOC
rmepes STUICCKUM KOMUTETOM B OTHOIICHUM 3aIepPsKKU
JIeueHUsI OOJBHBIX CO CMEPTEIbHBIM 3a00JIeBaHUEM T10-
TeHIUATbHO 3(PPEeKTUBHBIM mpernapaToM. MOXKHO ObI-
JI0O OBl MPEIJIOXUTh MCIIOJb30BaTh KaXKIOTro IalreHTa
B Ka4yecTBe KOHTPOJS M ITIOCE TIeprofa HaOIIOMCHMUS
OIIPEIeTUTD, UMEETCS JIU TCHICHIIUS B CHIDKCHUM TIPO-
IrPeCCUpPOBaHUS XXMUPOBOU AeTeHepallMy ITOcjie Havaja
Tepanmuu. DTO TTO3BOJMIO OBl OIEHUTh OTBET KaXKIOTO
0OJIBHOTO Ha JIeUeHHe, HO IIPH 3TOM IO-TIPeKHEMY He pe-

I1aeT 3TUIECKOM pobaeMbl. [T0CKOIBKY BHYTPUMBIIIICY -
HOe cofepKaHUe XX1pa — 00IIIee OTpaXkeHHe BCeX MOBPe-
JKIEHUU MBI, TTOJYYCHHBIX Ha TPOTSLKEHUM KU3HU,
TO caMO IO cebe OHO SIBJISIETCS TOYHBIM MHIMKATOPOM
TSDKECTU OOJIE3HM C yY4eTOM BO3pacTa MCITBITYEMBIX.
B onpeneneHHOM Bo3pacTe yeM BBIIIE OyIeT Comep:KaHme
Kupa, TeM IMpeanojgaraeMasl CKOpocTb KMPOBOM TpaHC-
dopmanumu Oyaet Goblie.

HecMoTrpst Ha orpaHMYeHHOE KOJWYECTBO HAaHHBIX
00 M3MEHEHUSIX B MBIIIIAX TPEATUIeYbsl, UCCIeI0BaHIE
Genethon DMD 1o n3ydyeHMIO eCTeCTBEHHOTO TEUEHUS
TIMJI diommeHHa MOATBEPXKIAeT cKa3aHHOE BhIIe [94].
PedepercHbIe TaOIUIIBI MOTYT OBITH COCTABJICHBI ITyTEM
00BEeIMHEHMST BCEX MAaHHBIX, TTOJTYICHHBIX B pa3HBIX HC-
CJICMIOBAHUSIX TI0 M3YYEHHUIO €CTECTBEHHOTO TeUeHMS 00-
JIC3HH.

B 1O Xe Bpems1 HabI0naIaCh CUIbHAS KOPPEJISLIMS
TMOUTMHHOTO COIEPXKAHUS XMpPa B MBIIIIE C TOJOBHIM
YBEJIMYCHNEM BHYTPUMBIIIICYHOTO KHUPaA Y B3POCIIBIX T1a-
IMEHTOB ¢ 00Jie3HBIO [loMIIE ¢ OTHOCHTENBHO MSITKUM
1 OJVMHAKOBBIM TeUeHMEeM 0oyie3HU, a Takxke ¢ audadys-
HBIM pacripeaeeHUEM XUPOBbIX TereHepaTUBHbBIX U3Me-
HEHWI1 B MBIIILIAX HOT [82].

IIpu 3HaYNTETHEHOM KMPOBOM 3aMEIICHUN COOTHO-
IIeHre MeXIy (hpakIMeil JK1upa 1 CKOPOCTHIO €0 HaKOTI-
JIeHusI TpadIecKy MpeacTaBisgeT coboit rurato. Hemb3s
OXWIaTh NCHCTBUTEIBHOTO YBeIWUEHUS (hpaKIMU Kupa
Ha 15 %, xoraa ero comepxanue gocruraet 80 %, omHaKoO
3TO BO3MOXHO, €CJIM UCXOAHOE COJAEPXKAHUE XKK1pa COCTaB-
asiet 40 %. J1yist Toro 4ToObl U30€KaTh CUTMOUAAILHOIO
COOTHOIIEHUSI COIEPKaHUS XK1pa K MPOrpecCUpOBaHUIO
€ro HaKOIUICHHsI, HEOOXOaMa HOpMaJIM3aIusl IIporpec-
CHpPOBAaHUS KMPOBOTO 3aMEIICHMSI K COXPaHSIOIICHCS
(pakium cOKpaTUTEIHLHONM TKAHW MBIIIIIEI, T.€. aHAJIN3
WCTUHHON CKOPOCTH 3aMEIIEeHUs] MBIIICYHBIX BOJIOKOH
XKUpOM. B mpuBemeHHOM BEIIIE TIPUMEPE YBEITUICHUE
colepxkaHusl Xupa Ha 15 % Oyner HaGMOAATBCS, eCiu
00beM COKpaTUTEJIbHOM TKaHU coctapisier 60 % u Ts-
JKeCTh TTOPaXXeHUsI OCTAeTCs ITOCTOSTHHOM, YTO OyIeT co-
OTBETCTBOBATb YBEJMYECHUIO CONEPXKAHUSI Xupa Ha 5 %
TIPY CHIDKEHUM TIPEICTaBICHHOCTH COKPATUTEIIBHOM TKa-
uu Ha 20 %.

IIpodonscenue uumaiime 6 credyrouiem Homepe.
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