Japanese Physical Therapy Association

BRI B22BW3 T

2

108 ~ 113 H (1995 4F)

£
=

PrEEDS 5 v RIS D BE A T 05 1S B3 952
——BPERE S> ORE—

NNt R D e N R VAR 5

EF
WESFERAEHZEREOETIRIC KX T HIRE, BAMEE (REHLEH) OBV ORE Lz, 24
LD 7 v b & 4 BRI T 7o EREHIO 2B 0FES) GEME) FuciE LRV, OFEF i1
KR EEREICNA 28, OFEFHc | N ELBEER L L, 1B L, ©
D, b7 A EREMHERML LERZNE L/, & 51 ATPREICK DERRHES 1 7% 08 (1
o) U, WiEEZE L7z, 2 OfRER, OFMESLUOMEICL 28R, RBHHLD £ 5 4HTH
HTh -7, Qb 7 A HOMNERLB XS 1 7RI, B8 1 FLERET 2 & THERTIIET
Hoteo Qb 7 ABWIHREE, WELSVXOREH, MHXVBHRNEOLPAERICKRE P -7, UE
L0, —H 1 HEOWERZ, BEAEHEEOETIRHASTRETHY, RANEX VEETEDHRIR

#I78 T EDRIR E LT,

F—0U—F PFERAWEZEE WERL

Jw b

I oI

TEGOBERESEETCBEL T, FMECEEMES
WESNTOEY, RGO BRESETE, HWERL
DFEIC & 0 EREIE T 2 L wDhs,  FEHSRE
WEETIE, WEFEEEPHEIIMRNEEZ S b,
Lis LM SERICBWT, RIARES cEEE O
FAAEMT A ERNER T EMBEV, ZITERAR,
BERM R EMEIR OBERICH 2B R L/ mEIC L 22018
ERBL TV A,

HEOSERICBIL T, Thomason 5% EHEFD F v
NA—H 2 BEME L AR, HEERRENEOSHD
HIOBEBICKRKED > EREL TV S, Fi, Faid

* Effect of Weight-bearing in Prevention of Disuse Atro-
phy in Rat Hindlimb Muscles
—Study of Weight-Bearing Frequency in a Week—

¥ SRR REB N ARER

(F 920 £) &R/ B 5-11-80)
Toshiaki Yamazaki, RPT, Nobuhide Haida, RPT,
Katsuhiko Tachino, MD : School of Allied Medical
Professions, Kanazawa University
(ZAHHE 199446 H 24 H/ZEH 1995437 7H)

—[a] 1 R O EASEHHEIC RE T B AR L,
Sy bEIATHDOYA 7 TICBLTI, —H1EREL
D 2EREDTHBRIRIB T &, S SICHEY 1 7Ic
FBRIEOBENH BT EEWE LY, = LTAPE
Tid, WEOBAPNEEIMEL TRENT 5, Z0EHIE,
ERFHOBE» ST NE, BEAE L3R %E
BB TE 50, BEVEFSOMENSELOhEY T L,
# U CEMEEITRNC R 2 I EIEE o ME D nd T
LREDSTH B,
KEOEHKE, WENT v MBIEOBEHAMLEEET
PrickiF 2R 4, BANEE (RHEEH) 0FEVLH» S,
MR LIRS 52 & TH B,

XMRETE

X Wistar REES » 8 ((KE223 £ 17g) 24T
T, NEHIIEGE LTS A8, #Hi& L TRIEMEN
2R U 7o,

FERVERIZEM I, TR C AR S B8
WP TF 72 258%, JREBINCREEBETLH
HEEhk: (K1) k0 ERIL 7o, 158, BRIROTEENIHE

NI | -El ectronic Library Service



Japanese Physical Therapy Association

FEH T v MR OB TR R TR 109

X1 EEHFOS v b

DAFIRRES N, 8- KOBEUIBHICATRETH 5, &
o, BEEITEIIERSUBERNESTRELE 75 5,
EBRHER, FERERE 4T 3EEERE, 1
BEAWEE (CB :n=5) &Lk, ERBRIEER
H#:n=5), FEESHFIc | REREZREICMNA
B O(AB: n=7), BIUEEZHTIC | RENERE
Hmz78 BE: n=7) &Lk, ¥/, WHEWESv
b DSEEHYEIRE T H A BENICER L, cERAMN I
MAB o1, BE, F7RAOEEB (KEOK 10%)
PSR & 75 B ETREMEDS S B 720, TIRERIC EEREE L [E
BICABIRIc ¥ 7 225X, BBEILE, T
SHERIARIE 28R & Ulc, ERIETRRIC, REZNE
L, WREELGTE» O L, &5I&hmERERN
Bk, HHEBMLERIMT AT > 7o £9, SHHOHIEHR
Wa Ny RICEEICLTT, BREERTHIL 4
vy s vHTEBICEEEREL, — 80°C THEHIRF
Utce IRICEFEIN (E& @ 10um) 2{EKL, 0%
ATPase §¢ffi (routine) %EMEL7", % L TEGH
720 200 ROFERME RS LTc sy 4 7T &, BEL
&4 7R URBRRIEREZFTE U, & S IHEMO
BEZH 2w, RN =IRoTER#NT >~ 2
5 & COSMO ZONE 98 (HARFTHEARD ZHEL,
FIIAF— (5757 sftBlv4 4Ty FO) T
ATTUHIE LTze 188, MEJBRIIE TEEECRER
TR,

AT EHRE I BT ETY, AREKER 5%
E L7,

Lo g

1. mEERIc->VwT (&E1)

B ERIAREOEELZT 5720, KE (2) Xt

®1 KE () cdd 2HEER (ng) Ok

icd (n) k5 % Ffalih
HE (5) 0.31%£0.03 0.54%+0.02
EEEE O AB (7)) 0.35%0.02 . 0.55%0.02
BE (7) o.41io.o3:J 0.55+0.01
R CBE(5) 0432002 0.5420.02
niXRS v b *p<0.05.

T AHEER (mg) ot UUF, HEXERN %2FHHE
LEBRITHE L, &I 28T HEH 031 =008,
A BEH30.35 £0.02, BEA0.41 £0.03, CEEAS043 =
002 TdHh, A#LBHEEICEREZEZRDY, HE
EABMBLUOBEE CHElICEZEREM» -,

Efgfmicid, HE 054 =002, ABEA 055
0.02, BEAI0.55 + 0.01, CEH5054+0.02THD,
BRENCE RS - 1o

2. FkRHE Y 4 TRERRERIC VwT (K2, K3)

b5 ABTIE, STRBHCHARERBEDO 4 1 7 1 D
, #ATUBEVEICS -, HETFEMICII HE
ECHE, BLUARECHUEICHESLZADIN,
HEE AR, AL BEME BXUB#HE CHM
ZR ot

EflHmcr, SBLb5 M1 7UBREHEED
(94.2 ~94.9%), BRICEIRIE L, b3 AMEEIEMNE
BLOREEMIC X ZHEELZT TOIED o7,

3. WEHEER IO VT B2, K2)

SEEETHET A&, ESAHOY A TI1 T, CH
WWHAHBD 47% 1c, A B 599 12, BEEA 70% i
B U, o, APEBEHBEIRBLTOMETZENE
BEEZRD I, 2 I THHRDO LR E&EFTHIERL
10BN ATHB, CHIEETSE HERERR
ML, HHIBELRCE-TBY, FLLEHFLTVSL
BB, Fi, WEE ABEBE) WCHLIH
HOMICAEL, BLTREBVIS ZEEEROETE
MHTEITE, SOICABRLY BESHENELIE
ZRELTW3,

ESAHOy A 7UTE, CECH~XHBEN61% 12,
ABEH81% i, BEEN 8K iDL, 24 71 LEH
WWABLEBEEICBOTOEEEALED T,

ROy 4 71T, CRUCH~NHMM8TY% I,
A BEDS93% i1, BEA TR KDL, 74 70T
[EREIC HERAS 729 10, ABEAI83% T, BEIAS85% i

NI | -El ectronic Library Service



Japanese Physica

110 R
(&35 x85]
HE¥
ARt
BEt
CE¥
RO Lz, Bismgoms 4 7, ABE BRI
FIEL, 74 TRERLEREERI, b AR EERN

Therapy Associ ation

F2REFEIT

[RI51HA5]

100um

B2 ATPase iz & 2 ik
WIS NIARE Ly 4 71 %, BRSNIBHEE s 1 7 TERT

®2 REOFMGENTER Pl EERz)

" k3 X Eemg
72471 7471 471 74 71
H 907 +295 894+189 788+ 164 1137+444
A 1154+£359* 1171%£320* 842+185 1312+593*
B 1370+387* 1223%352* 878+168*  1338*552*
C 1948+502* 1455+383*  903*+206* 1573*+731*
*1p<0.05, HEEDFEE. (BEfL - pwm®)

BEBLUOHEBAROEELZT TV -,

% Z=

AR TRERLHEZER L, WEOHORREREK
Lo ETADBHRT v MAISHERIES b5, HE
FREBKY - VHEBETX 3 cDEEBBF L 5T
REMED B - 1o £ DIHRITHD 7 v b S LLEBHHETES)
ThHHPICHELEM L2, FHE WEERIBEL
Fods, ZTORBIFEAEBE LTV -, T, B
Bho sy b EESIRIERPRESERS BB EERBAME
By, MEEHE CIEBEEL TV, Riley 5P,

NI | -El ectronic Library Service



Japanese Physical Therapy Association

TED T v R OBEREERE T I RiE TR 111
K3 BREOHRRME S 1 7HERLER CEEE)
8
, 40
30
;; 20

( X10% gm?)

3.0 4.0

S T
K4 b352854 71 EgEOMERS S

7 v OLEREIRETIE, ERMENIIK 60° HEAL, |
F#EFIIEIE 60° ~EE 90° TH 5085, BEICLLWE
0° ~EH 90° it d 3 EMELTVWS, ki 4s
Bl G kA BEAMEHER I T T EELRTF L L TR,

WD LD SREEXZ 5D OHPRESEEINL 22 &,

SOREMLIcE S ABPHEI X RSNz &8
ENEETHBEEEZIOND,

FMED X OEREMIC X 228, Bl o
SAMHTERATH -7 T &id, RROMETP 5
BHDTHote TOEMOEZ BT, BAERPIER
B L EAMHEREE P T VTGN 3 VWA

%o BRI ABITRE, MBEHHSHYT 2 EFEsh, =
N o DTS 2 BIRHTEEATERINCHREE 2 2 &
LA,

b5 A B ORRME S 4 TRERIERICBI L T3, EEH)
BB IURAMERD Y 4 7 1 DI WEENC S - 720
ZOFREZEZL S L, F—iT, AR CHER L -EED
F v bid, ERSRETEEERERET 50, BES)
ERBSH DR R % — BRI IS & & 2 AR SRS &
NTVBPPCEns, BIEMENCEANS 4 75MEbE
WE A B DM EDRT TR L C LRSS R B,
BT, MERIC L » TRESHES N cERBEN

NI | -El ectronic Library Service



Japanese Physical Therapy Association

112 s F228E3I T

WTHo, ML (44 78T BEZ LB, 24 daily exercise. 1. Contractile properties. Exp Neurol
98 1 472-488, 1987.

° T UEI Y, 1y = = i =3
TIHEOPREFMEL TORVOTIER T CRER ) e e w5 b 5 B OBRBER
BV, IHhLEHERMESHICELLEELLND, & st9- BB HIRRIE OShE.  HEM LR, ERSEREE
ro, WEMENEHEEECES ST W, B %20 1 87-92, 1993,

. e s . L e R 3) Thomason DB, Herrick RE, et al. . Activity influences
FEMRFCIBEHORMENEREBR L ERKLTED, on soleus muscle myosin during rodent hindlimb sus-
BRI IC b B Z 107 5 & Hbh b, Krippendorf 510 pension. ] Appl Physiol 63 ; 138-144, 1987.

e s O WKGRY, TIHE - 5 o BRI 5
875 P EITABEOWT, FEMBROBMBEEIME  ° guyonm  —nommsks com. SAESRE

WRERZLAB T L, % OREIIEMERBICKEL 17 : 6367, 1993,
TVBEBNTVS, 7, Schultz 524, 5 +% O MERKOEBLS, HERoEE WATE 190, pp
213215,
Sﬁ%& L’kﬁ%b) 5, 3Eﬁﬁ§&i 24 H%FEE]UV\]K'%'%%% 6) St-Pierre D, Gardiner PF . The effect of immobiliza-
BN IbE - 63 T EARB LTV S, tion and exercise on muscle function : a review.
. . . s Physiotherapy Canada 39 . 24-36, 1987.

DF ORI BIR LR ERSBG LTOBR e etk e 0B A P, H AL,

BEMEDSEZ o, BHO XD 24 BELINICHENET 5 1987, pp. 1021,

CEMEEICIEELEbN S, 8) Riley DA, Slocum GR, et al . Rat hindlimb un-
e . o e oty , loading : soleus histochemistry, ultrastructure, and
FOZEMICBIL T, &5 4 9 D SRR HEWTIIAR D A SR electro-myography. ] Appl Physiol 69 : 58-66, 1990.

e, —H 1 FEORE TEERCERFOET AL 9) Martin TP, Edgerton VR, ef al '@ Influence of

3L RRETH T, FThED, HELEVX VR, spaceflight on rat skeletal muscle. ] Appl Physiol 65 :

2318-2325, 1988.
WEHE OVEBREOHVBHRNTH - 7o MAROERO 10) Riley DA, Ellis S, et al. : Hypogravity-induced atrophy
k570, FERE R DERT CRES I ESTRE of rat soleus and extensor digitorum longus muscle.
o . ok 7 - . o e Muscle Nerve 10 : 560-568, 1987.
BIARN C LB FREN BT L0 5, APFROERT 11) Musacchia X]J, Steffen JM, et al. . Skeletal muscle re-
E (TROLLEREIIMAE, BN L ERc—EsL, sponse to spaceflight, whole body suspension, and re-

5 N i . J Appl Physiol 69 . 2248-2253, 1990.
i P - OHIEI DS EIEET Ao covery in rats. J
BEOAESE AR & ZEHoMEIHFIRETH 12) Schultz E, Darr KC, et al. . Acute effects of hindlimb

BHCESBVWEETH-LEELON, SHROMEN unweighting on satellite cells of growing skeletal
Tpﬁﬁﬁﬁjﬂfllﬁ@@' BEFEIC & > THERL FEEEDN muscle. ] Appl Physiol 76 : 266-270, 1994.

13) Haida N, Tachino K : Effect of hindlimb suspension on
%o young and adult gastrocnemius muscle in mouse. F%:

S 160 3-9, 1989,

. 1 < T 140) WIS, SO - 5o NEREORE - S
1B, ABFZEIEEEK 5 R E AR E I e B LS, MRS 15 © 363370, 1981,

BEhIAE A, FEHRS 05771064) DBERERT THEM  15) fFkkes, FE % - fb: Rat b 5 2 BEAKERKEZOE

LEbDo—HThy, RHXOEFE, H29MEXK I B 2 A L L ORI 40 © 298 - 306,
1991.
BRI RERIC BV TRR LG 16) Krippendorf BB, Riley DA : Distinguishing unloading-
versus reloading-induced changes in rat soleus muscle.
X Bk Muscle Nerve 16 : 99-108, 1993.
17 IKHIEEE | e oAy, B 2194~
1) St-Pierre D, Leonard D, et al : Recovery of muscle 97, 1994,

from tetrodotoxin-induced disuse and the influence of

NI | -El ectronic Library Service



Japanese Physical Therapy Association

TED T v MR OBEFRMEN T X IR 113

{Abstract)

Effect of Weight-Bearing in Prevention of
Disuse Atrophy in Rat Hindlimb Muscles
—Study of Weight-Bearing Frequency in a Week—

Toshiaki YAMAZAKI, RPT, Nobuhide HAIDA, RPT, Katsuhiko TACHINO, MD

School of Allied Medical Professions, Kanazawa University

The purpose of this study was to investigate the effect of weight-bearing frequency in a
week in prevention of disuse muscular atrophy.

Hindlimb suspension (HS) was used to produce muscular atrophy in Wistar rats (n=24).
Weight-bearing (WB) was stationary ground support (1 hour/day). Groups were 1) HS only, 2)
HS+WB (every other day), 3) HS+WB (everyday), and 4) control. After 2 weeks, right soleus
muscle (SOL) and extensor digitorum longus muscle (EDL) were weighed. Muscle ATPase
histochemical staining, followed by morphometrical analysis, demonstrated that SOL
responded ‘more markedly to non-WB and WB than EDL. The muscle-to-body weight ratio and
the percentage distribution of muscle fiber type in SOL were maintained by everyday WB.
Muscular atrophy could not be prevented perfectly. But cross-sectional area in SOL indicated
that it is possible to delay the progression of disuse muscular atrophy by WB (1 hour/day), and

that everyday WB is more effective compared with every other day WB.
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