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The setting of proper exercise load used activation in satellite
cell and expression of MyoD family in skeletal muscle as index.
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WFZER R OMEEE (F530) : We thought that the setting of proper exercise load used activation
in satellite cell and expression of MyoD family in skeletal muscle as index was clinically
effective. After research on the activation threshold of satellite cells and expression
of MyoD family in normal muscle, we analyzed the difference between atrophy and normal
muscle. From the viewpoint of physical therapy, we considered optimal intervention
condition in atrophy muscle from comparison analysis in weight—bearing and gait. It was
thought that combination of the use of the activation threshold and pathological
observation was important to the setting of proper exercise load that avoided muscle
damage by excessive load

SRR
(SRR : 1)
B e R Bk
2008 HJE 1, 700, 000 510, 000 2,210, 000
2009 G JF 700, 000 210, 000 910, 000
2010 &)F 600, 000 180, 000 780, 000
2011 HFE 600, 000 180, 000 780, 000
I
woFr 3, 600, 000 1, 080, 000 4, 680, 000

WFIEOYEF : PRI

B O3« #1H - ARIELS: - U ) 7 —a URS - @ik L5

X—U— F : iR, MyoD 77 2 U —,
1. WFZEBRMA 4 D
PREEPRIE D ERIR S C. A 70 B WA IETS

oo BES A B L7 s bEEh 2 32
THLZELITHEFETHD, Lo LIEMNR

BB, BT

BNV S A R E T DM 5k - AR
PRI TV, EENAE AT &N LTI
ROHIFFCE 5, EMeHh ClIEE T HipH
DN &G ERIROGH CHEERICED) 4
5T BRI, BRI IR E



NEREND, ITEDOHIZE TITHIERDEE,
18 2 O fify Re 2 B 0 2 < i 2 Ml 2 B
IRREZH S TND Z ERHLNTR ST,
o 487 2 IR L R D RS R B & R JEC AR oD ]
\ZAFAET 2 HiZMia & LT 1961 422 Mauro
Lo THIOTHE SN, BHAMZ S
KX O BICHEENAE T D &R MiRiTig
B L. BEAFOFMRHME & e, BrEHE 2 Tk
THLEEZLNTWD, Darr HIE, BRRFAY72
R OIEE L ZRET L, BT A% %t
G UToRER CIdaEEh % 72 FEf CRoRIEME,
120 BRI ICB O THAIRREL U miEZ R~ L
72o LS UIEBAMIRE OEWIC X DL
ARRTE AL B B D AE 1T 22,

— 7. BRI AR O R E - SicE
B BE A0 9 MyoD 7 7 2 U — (MyoD Myf-5,
myogenin, MRF4) & FRTHL2 s ARG K]
FFET Do MyoD 77 I U —|LE X3
Bl~ruXf~—%ER L, o
REIR 2 R B CAFAE T D E-box ITHEA L & v
RIEDOBIBTIEEIEEEZFHE L TR,
MO~ AL —ERTEEZLNTND,

EMICBEA L CTHOMHET A R— 2D H
HEMERIE SN TR Y . M 2Mia s L
MNIUANE YT — g BT 5 ERA N =
REICEEREREZR T B2 6NH, K
WFFECIE. B R fr 2 AR O T ML BRI %
FIF L MyoD 7 7 2 U —DHBLEEE T
1. RO R CL AT A R RO
RIENHRE] SR LTz, DE 0., ffaaEmM
JaDEMACEIME LT, o ARz S
HEHAMEOREN T IZ I Y F—
Vg v, RBICHESRREICE e T — 2 &
RETE D,

2. WHEOARM

AWFFED BHNE, BRSO & L
TEWOERGZHANT, FTaLEA 25
2T 52 & Thb, O ziErtk 7
% EEN AR I BEFET D0, QiEH)
BFTIRE DEY MyoD 7 7 I U — DI &
WZED X DITEET Z0ITONT, Ml
B L OEE T LUV T, EEHB L OB
HEMEH IS TRIET 5, TORREEEIC, #E
8 i (2 kF 9™ 2 25 3 G B B T Rk E D T
— X EERTAHIEEBEL LT,

3. WHROITIE

BRI 2B A IS X/ N E A R
Ly RIVEFBEHAL, Fi by Kb
EATZ I LT, FEMEARICR LTI, fWEA
MBI LUy RIBTE2 I Lz,

BERMEZEME D 1L, RFRE DB ATHIIE T
LR Yy hERH W RIS EE
WCCHEE L, MAOBED (e 7 AH)

ZEEL ., AN oS AR A VR, KA B
FHIGHTITHE Uz, M 30E s 7R 53 H H
L L . Reverse Transcription-Polymerase
Chain Reaction (RT-PCR) iff T¥Z Real time PCR
ZFIH L, MyoD 7 7 X U — DI BRI LU
EEll & I LT,

4. WRIERR

(1) EBAFFIRE DOEIC X 5B AL
FITEMEAL R L UOMyoD 7 7 = U —3H~D
B A E RS T/, MyoD . Myogenini
X OB S ARRZUE (PCNA) mRNAFE B & % 5
BELTIERT7 Yy hMaHWTHRE L, 16/
T 0 I T30 MER AT & Ik, ETTHE A
SERMEIZRYE LTz, BV T T2 %12,
Bk e T A8 (SOL) 35X OERHE (
EDL) Z8HL7-, LV A I 7 ¢ U Yuth b
PIBrdUYta Doy YLt A Sk Uiz, i
BEMRTEMAL &2 AT L7 fES. 20m/minll b
HECHRICHEM L, PSR - KRY 27
—PH S (RT-PCR) % AW T HBEG
FOFEEMER L, U T IVH A LERPCRIE
ZHWT HAEGE FoRNAR A HIE L=, £ O
FEE 20m/minkA b o> JEE)ERFREE T
MyogeninZ Bl &N IMEN 2R LTz, —H.
PONAZS B & | B A 7 1IC L 0 A RIS L
7o MyoD & PCNAITHEL U 7oA &2 7= L7223,
Myogenin & PCNATCIXHALL L 7\ 2R S 72
Mol

(2) EBYE T O T R BB AR TR BLO MK
REZEAL 2 B 5 i Coll 7o, KR HiREE)
BT 22250 T MyoD., myogenin,
MHC-1, MHC-2a mRNA ZF54Z & L C, EEIA M
% 24, 48, 72 B L O 96 BEMZIZHONT LT,
) A I N L 22 Wk REEE (CON) & B 5 i
24 (P24). 48 (P48). 72 (P72). 96 (P96)
REZICHl e 7 A 2T 5568 L
7o FEE. MyoD., MHC-1 Z&IEITZb72< |
myogenin FEHLE (L P24 TCON IR LTI 1.7
f#lZ, MHC-2a I3 P24, P48, P96 T CON
(2R L TR 1 8 5 ICEEIN L 7= DB I B B2
X727,

(3) IEFMICRIT HRERERE 2, BEAMSE
Kot 4 D ER OB L ST LT, &
BRERIXTA M ORISR EZ % I SIZ1H D
HUVITHME, O%EEMIERE (HS8, HS14), @
fH 1 ERRIATERE (WBS, WB14), @iEEAHE
BE (RL8, RL14) IZ/¥E L7=, HMUED I
JarEsEfEEVE R 0 & HMGF & 545 AR B A
FD—>TdH HMyoDZ V-, FEFR., MGFFRE
/38 H H CRL8ZSHSSPWBS & Ehif LA BT K
=<, 148 B TIZHS141Z5 L CRLI4DA K = D>
STENEEZEIT o7, MyoDFHEIX8H B
CHS8 L WB8IT/N SV MEZ 7R L7223, RLSIEA!



PEL R LARICKRE otz

(4) WAL L 0 AWM ENZWBRTICL D%
B 5 FEERG CooMT Uiz, E 7B 2R
L OEAEICHT D RIG %, TR RN
R RERI D DS LTz,

7 v N LR O%EBRIES, OLAERKE
fAERE RL) . @F A% SRR (HS
) . OIRFMIATERE (WB) . @BTIARE (EX
)« @IEFEBERICE U, ST
RT—BESHZIZ, AEWH LY RILE
W, 0~10m/minCho3 3T, 250 K1E%E8E v
NSEHE U7z, e - RTERISIT ARG H % (
day8) . TH# (dayl4) WEsUTHEEME, A1
b 7 A B S L —70°C C. AR IZRNA
ZEALRIRIZIRE L4 CCRAT LT, B L7
FHAIAR T IHEYS B2 IR BAR RS S-S b L7
o AR I ImRNAS HH % PCRIE 2 FH VY, H i R
& U CMGF I B ) ik £ D FEAZE . MyoDI A%
I RAME L OFREE L LTHWL, N RF
— b VR TCAPDH T ERE LT (Fl) .

# 1: Primers used for qRT-PCR.

Gene Sequence (5-3)"

ACT ACA GCG GCG ACT CAG AC

MyoD
ACT GTAGTA GGC GGC GTC GT
GCTTGC TCACCT TTACCAGC
MGF
AAG TGT ACTTCCTTTCCTTCTC
AAC GGG AAACCCATCACCA
GAPDH

CGG AGATGATGACCCTTTTG

“ Upper = forward primer; lower = reverse primer.
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