VEMEFOXORBHNABITEY. Z0OENRETTH S
MuRF1 & MAFbx- 1OREB W s B, Ny FLA T
sEpEAGEFICBVTIE, IGF-129ET L, Akt-14°
s, FOXOIBLY v EbRmEIcR Yy, BBITLT,
MuRF1:MAFbx-10RBEE B, 855 v 737 SN
ETLEFVHREENTYS 18 4 FAFF ¥
3, IGF1EHHLTHERTAET, HERLRETS
(19l

Flaxk=TFICBTAHERT. BAEHERE R
0. ISRV N ICE LA RRTH S, BRARS
EME IR Lo TEBIRBE SN TS, MuRF1
EMAFbx-10ME5 2o Tid, KT 2#ELHD. B
SATIERE VY, TN IRZTIZBWT, HiFEMREE
BT 2ETIBATHAESLON TS, BLIZE -
T, HEEMR OB MET L. HEERIEED.
AL IR LA U B, B~ Y ATk, HifEMR
OB~ DOEEHEFT )., WntEEBOEEIEI ),
B A REIT 200, i, EBRMEEE MR
EANMBIZ Lo TREAZLICERTAHZENGh T
w3 [21].

) HYALTT L —
REMLBEEHEBRCHGIA I 74 —FHD, R
ECIHA0E A2 AR HETHILHFERS. B
JAMRT 4 —OPTRLFEEIE ERDER LD,
XEMEE LU BEEREBROF 2y 2 Y AB U A M0
74— (DMD) T& 5. DMDOEEAFTHEH VAT
074 VBEEFRIMEOLY Vv T AT A
ZH52.3Mb. mRNADH £ XA14KbiZB L, 7 ¥ 87
AOSGTFEIOFEBLLIERFFThHDH, TODH
BEFEEIEL . BECELZ T TEYLHREEIR
Vi, YA MBI 4 VIE YA T4y, VAR
By, FIZvhbhkBAEEK (AR TIL XS TT
£ aras 4 yEAE. DGC) OELBEERTH Y.
HBATIRT 2 F v 747 A PEREBELTVWS, VA
Fu 74 BT L v E. DGCEAAIRIZHEME kR
o, BEOBEICKREE R L, BEOEHAF
THHBBE L, HEREGHETEES T, BRMEOKX
AR, ARAL, OB OBEIMEE LD, HREORENE-
WL FEAERRYEL NS, EITHOHEHEIEL 5.
KT ERHNICEI LMLl R oS,

3. YA AR Y FVIHEIC & DHERDBEEMRE

ZRH VA T 7 4 =X BEEMITHEBRLE L
EEZ OITRED, EEOSTENFE. BREYFH
FHEOREIME- T, BERBREIHREINODH S,
ABHETIR. ERL-GRBETIMVEL, HheEms
EBTA TRy F U HEREEBAT D, ERBY LN
VT, Fayx v XH, HHERESOBEVA T
T4 —DFRTT A F A5 F AEREOENHATR S
hTw3 [15,16,2227]c LA LAEHS, A0 ¥ ¥ RiE
Bz EREIC L o T3, MEBZELSELHELDHLD
THEILETHD 28l HYA 0T 4 —id, BIEH

BOT, T4+ AYF o HERELEARNEETERHIF
B alASbELE L VAT EZEZONTY
% [29]0

A FRIFOHEORHATELTR, A4 RS
F RS L TEREBEET B A F A5 F VHERAEAN
TF K., RY R FIREFOREGTF. RAFARITF
BEHith, Y4 FRYF v EEETHET I FEY 54
FIBZ A EOMNMNES (ACVR2B-Fe) 4% 5 (30
8. ACVRZB-Fcl KRV RAFF Vid, w4+ ASF ¥
FENDAL LS, 727FEOREERALAL TS,
BR T, Bk i oRERGrREES LT
bo T72. ACVR2B-Fell#h 2 BEARIRHRH S,
BHYAPTT 4T BERY I abho0db 5B
Wb bo YA FAYFVHERT 7 FEVHEILILH
ERMEEEIL. PR TREREIC X HHEMIC
LHBEAH B ENHAEINRTVS [31-34], E#~ Y
22 BWT, RAFASYFVHEICL T, HEME
DEMALRGIRERTO a7 7 — U OHEEFRES
h2ZET, BEAEMRESH, $ IR THEET
eV EEKBEVIREXEDS 81 5, FYAFTF
VRIEFAETF ) IANANRY F—TIERS L7/
<. ERIRB LYV a7 HFREND S 33 T2,
CAFAIFVRTIFEOHEGFTTCHAKRIAS
F Y EAROEBETEA L AHESEREETVEY
FRHOCHAMEMEGHHBHEMNERA IR TS
[34]c ¥ b~OBADERT S LIMFENL. iR
FERIZEBTA A RS F YRETIE, EICEGREDN
BNl GREDOBR L GREBEMOTmLHRE LN
% [5le —H. BRHMEIED S L BOBEOTAF A
yF VEHEIC L BHEXRIZ. 47 L b EHREELTIE
el WBHEROBME D b HREDIERIRIKE
YEZLRATWDS, F/o. YA XA FYHEILLD,
BB OBEILL TSNS [22-24]0

B X 2ERE T BIFROET & HCHEET
EL 5D, ACVR2B-Fcit 512k o T, Elzv4F RS
F R HETLIETHERME EFROYENFRLONT
w3 (32, MOERE I\ Ro-BRHB TR, VAT
74 vORBENMET L. EHELDGCAER SV E
OBELHD, BERBICLIABERLBGIAIDTT 4 —
WDk DERIC AN D DMHRENTRRENR TS
[35].

4. B & IR ORSREEIERICDVT

1) RIS &R 8

PIBRRERE. B FREREICANA T, #30MENE & L TR
HIEIASEEER ShTwb, RITERERE &
B, M. BB & O RRDHLAR LA O RS2 MR AR 1 B
RN IR EAE R Lo RE T 5. RATHIEIMRLO
fRE i Hn LD, MlofgECMiEzEI LT,
FERA. BREE(L. TREABRE L &7 SMULEN
ORFURIFERE 4 » A VEHUE L QBRI S
RTWwa, KERD LEBZT4 5 & RO ME
H4 ZEES L 4 ¥R VESIEEEELD B [36]
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EErEEE ORI E. ARNOMBICIEESERT 25
&, BHMEZ0b 0BT 2EEAH ). B
BRBRBORKRNLEB THE, BV 074 —DiFRE
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DFALEEN B B Z & D350 o 72 [37 EER~OBHE
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DIFALEER RO Z LATRE N [37) (M1 R UFEESE) .
B, BiEMBoREStid, BHERSET TOAR
LN, HEEEBHTCREORED o7 MEOM/NER
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E1. (h5—REIERKICEHR)
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e~ D53t
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Mechanism and therapeutic application against skeletal muscle atrophy in aging
and diseases.

Akiyoshi Uezumi, Masashi Nakatani, Keisuke Hitachi, Kunihiro Tsuchida

Division for Therapies against Intractable Diseases,
Institute for Comprehensive Medical Science, Fujita Health University

Musculoskeletal tissues undergo dramatic morphological and functional changes by aging, obesity, and
muscular dystrophies. Atrophy of type II myofibers and ectopic fat formation are observed in aged muscles.
Properties of satellite cells change by aging as well. Protein degradation also plays an important role in
muscle strophy.

Recently, blocking myostatin, which is a skeletal muscle-specific TGF- f superfamily, was found to be ef-
fective to prevent various types of muscle atrophy including sarcopenia. Controlling of the activities of my-
ostatin and/or activin is promising for treatment not only of muscle atrophy but also of obesity, fatty liver
and even cachexia. Ectopic fat formation in skeletal muscle and other tissues is observed in muscular diseas-
.es, metabolic syndrome and aging. Origins of several types of adipogenic progenitors including intramuscu-
lar adipocytes, are clarified by sophisticated cell isolation technology. In this review, we will summarize the
pathophysiology of muscle atrophy by aging and muscular diseases, and discuss about the origins and func-

tions of adipogenic progenitors.

Key words! sarcopenia, muscle atrophy, myostatin, muscular disease, ectopic fat formation
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