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REEHRH WREH ¥BREEDICHRY =F L vy B AT —20°C TRl X874
D&, APHEOFEYZT X5 I mMNaN; 28 L CRBBICER L X 51z
FY=F LV vy RICUALCTT AMRE LI —20°C THE Lo HEL, Fh
#hpb Perry and Corsi® 0 JjHc ¥ UCHIH® O b1 AR RIE L 58 L 7e,
ATPase FHDRE

WAt ATPase IHMIZLIATICHE Lic FEr AV, FhFRUTeRT &4 T
THIE L,

EDTA-ATPase {fift: % v -7 & 05 mg/ml, 100mM EDTA, 05M KCl, 20 mM
Tris-Maleate (pH 7.0), B

Mg-ATPase jf#: :  x v -2 7 0.5 mg/ml, 1 mM MgCl, 0.05 M KCl, 20 mM Tris-
Maléate (pH 7.0), 7 »
. ngEGTA—ATPase Wtk 0.5 mg/ml, 1 mM MgCl,, 1 mM EGTA, 0.05 M KCl, 20
mM Tfis-Maleate (pH 7.0),

Ca—ATPase W & vt 7B 0.5mg/ml, 1 mM CaCl,, 0.05M KCl, 20 mM Tris-
Maleate (pH 7.0), k

3&% Y vERDE &L Fiske-Subbarow® o i Ccll®E L1z,
MET IILEREDR E

BIERRMED R # v -2 7 REE 10mg/ml /e % X 5 0.6 M KCl ¢# 1 B AZ L, 0.02
M phosphate (pH 6.0) iz 7% L 5 1 #% L, 65°C 20 5}k UHSE 2 4 4 BhEE & BUE,
BEE CHIE L,
SDS (Sodium dodayl sulfate) KU 7 & U L7 I | 4 L RE X8
- SDSHEVT 7Y T 3 N EKKENEILFE AR I Weber-Osbone D FEEBICHE 5 TiT - 72,

#& =

Fié. 1 ii%%&?ﬁrém: —20°C f?fﬁi% LL wAE ‘féﬁ%%mﬁf&f 7, 30, 90, 180 El fﬁ JC
hEREE Lo, BREHEYRE L Cxhbo Mg-, Ca-, EDTA-, Mg EGTA-ATPase
EHHEDKRERLT VWA, WTho ATPase iEH b E SR E 7 H B TRADER Y
L, FOREHEBEIE b oh TR Lic, -

B 4°C T 7 ARIRTE L ic —20°C S L, RIREET 7, 30, 90, 180 AIMERA L
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Fig. 1. Changes in ATPase activity of Fig. 2. Changes in ATPase activity of
myofibril prepaped from rabbit myofibril prepared from rabbit
skeletal muscle stored at —20°C. skeletal muscle stored at —20°C

[]: Mg-ATPase. x: Ca-ATPase. after aging for 7 days at 4°C.
0: EDTA-ATPase. Symbols are the same as in Fig. 1.
~: Mg. EGTA-ATPase.
L ]
IR BB LTED ATRse o (& N,
S / ]
R Lk By Fig 2 ®b LT 3 1[0 ——
hd
»b, coOBEL Fig LoBEOEEME o
-~ O
— \
I RERERLTVA, Thbb, T 2 °
o
Tie £C TTEMBR IR TV H01H 2
@
5, BRETHRRKOE®EYRL, B
B 2 R BROR L e ol TiEk 0% 30 90 180

HoR EmARERDLRI, Ll Fig.1
DPEBERE T HEH TOEMEDOHAITH
BeCiticws, ¥74°CT HERETHC &
X o T TFhoEkHEb &AL T
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Storage time (days)

Fig. 3. Changes in rigidity of heat-induced
gel of myofibril prepared from rabbit
skeletal muscle stored at —20°C.

O : Samples prepared from muscle stored
at —20°C.

® : Samples prepared from muscle stored
at —20°C after aging for 7 days at 4°C.

%Lt&nm%b,%&%htfwofwﬁﬁém%bkﬁﬁﬁ&bo:h%ﬁb&%ﬂ
BEBICEE LR bAR Lo Th, ¥, BREINC 7 AP L O T otk
te X BBy LIRE 0BT & BT B, Elez DEA(LL ATPase ¥ OZAL (Fig.
1&2) EFFLTWS LS CBEIhE, Tihbh, BERETHB Ty ABEREXRC
B, FOBRREBEAEL KB ORTEOEREL Lic, L LEREE LI L
Frh D& 4°C T 7 HEBR L5 Lich 0 L T, By VR OEY T 5 L 8%E



BEIE - BHERESE  ILERE

SDS-polyacrylamide gel electrophoresis patterns of supernatants (right) and
precipitates (left) of myofibrils centrifuged after thermal treatment.
(A): —20°C storage, (B): —20°C storage after aging for 7 days at 4°C.

M: Myosin, A : Actin, T: Tropomyosin.

Fig. 4.

Fig. 5. SDS-polyacrylamide gel electrophoresis
patterns of proteins extracted with
Weber-Edsall solution from myofibrils
of aged muscle.
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DI INBR Y N BRE AR LT,

R L - TR LIHESHEY MBI LB CEXAMB S AN E AT & v 7B
T X > THEINDDONFEXS I, i L% 40,000 rpm (100,000 x g), 1 BEREHEO
Lk e EBebhld, ThZh SDS £V 7 7Y A7 3 F A BRKBIC AT, Tk
R#% Fig. 4 @R L1z, Fig. 4(A) ZBREBE DK —20°C THERR LB a0 ma s v
DRBE EBD & v 7 BRI HFEHLLTE D, Fig. 4(B) 135 50 U 4°C 7 HRIBE L
RERCHERT LICBAOWRBE LBDO 2 v A7 BRYRFPL LTV, BEAENAEL
72 52T myosin @ heavy chain DB R B DB 5, ¥ Micik myosin heavy
chain, c-protein, a-actinin, actin, tropomyosin & FHLUTOESFED 2 v -2 7 ER 4
RBITLTWS, LaLEBE@I® 72z L tropomyosin 23 XK & LT, ¥
tropomyosin X W {ES TFE D WL 21D & v 22 E K4S (%5 it troponin O 7
2=y b EEZDLRD)DPESTWHONRBEI T, B bTHTILH 5 A myosin
heavy chain X D d K ERDPFREEY L - % VAV EBHCE - TWBZ ENEE
ShIOWENFITH DM E VI HEIFI NS,

HREGFARNROALL TA B THERMES 06 M KCl CHEMBLIMAT S L 0
mEs VEERHBAL, REBBEDPR DO TYABENBL T E V5 ERBR
(Fig. 3) # BT % fobic, BRERFEERKO0, 7, 180BOM LG ERELYAR LFRLY
Weber-Edsall BB CTAE L & v <7 BxMHiL, Tox v s ER 5% SDS-#Y 7 7
YT I FEKKE TRE LI R Fig. 5 TH 5,

Z ORERIREF BE DR 7B ie2h T myosin B2 AT Lo T BT ERR LT

%o EIORHODS DT actin & Table 1. Weight ratios of myofibrillar protein

tropomyosin -3 v F D HE tro- extracted with Weber-Edsall solution

ponin-T YT 5N v Fal Control 7 days 180 days

. 4 %)

Rohsedb#od, 78,1800 — i . #) (% (7!

Myosin heavy chain 28.0 28.7 27.2

ﬁ%@ i) D -’C“iﬁ 6 htﬁ < 73: el T C—protein 45 47 6.6

Wh, ThEDX¥ALE2F VY2 a-actinin 49 6.3 70

R TEBELCA s v Eg  Actn 19.3 203 21.3

P Tropomyosin 20.3 18.5 19.0

DERERTRD, EaG%FTETS Troponin-T 16 04 0.8

& Tablel DX 51tk 7z, Troponin-I 6.3 5.4 6.2

XD DM myosin B Troponin-C 7.7 7.9 6.3

Myosin light chain 7.5 8.1 5.6

ey B.

BORT2HRD 2807, THN Myosin/Actin 145 141 127

HIRET287%, 180 AT 27.2%
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¢ actin [T FH Fh 19.3, 20.3, 21.3%, tropomyosin Ei¥ 20.3, 185, 19.0% &t -7, ¥
7r3>% myosin B3 7 HEIE & THRL L, actin BiX 180 HRFO IO TR KR Y
tropomyosin £i} 7 BEBRHEDO L ORRP LT D,

z #®

WG T CRE LA D AE L EBRHED ATPase WEEZEAL (Fig. 1 & 2) ilik
SALRTICHE L ER® L —K LT\, Mg-, Ca-, EDTA-, Mg EGTA-ATPase 1%
BB OERENLSBREEBLCEMSE LT, HHWIE, £°C T7 ABBK LRI L
T 3 AE ML myosin-actin interaction®” % myosin 8§ > SH # o B AL ¥ L ¥
FHix v AV BOBNMRRI L THA B E VXD THAH, L LALC TT BB TAZ &
1w X o CHRE 0 Hicksid s ATPase G O #EHED B REE HICHES Lcdb Dt lb~XT,
WS B WERR LTWAZ A5 myosin-actin @ interaction A3 [E 1 7 » T\ 5 &
Wb, CHIZEBRBCHEBICER LbDTIZ ATP 3% - T b Ok i s LT
BRI oo & ATP R EEIND Z EMDD L RGICEMBHE S, RFEER
ELehiz o T ATPase M BB AEAE TR T Ll L CELBELY S 2 b L
NEDEZAMERNFRES SDS-H) 7 7 Y 47  FEXKBOHKRE Fig. 4) wh s
X 5z myosin ®FHE#E< myosin PMEJRIC X W EM: L, MO (Fig. 5 £ Table 1)
PECAZ LRI - THEHEESLAS Lk, 2O myosin BEREY WA WA TR
BESME T CRBR L, K& ST ORE € myosin 2 HE A oD o TREALL, SH
AW LM MR S b & & BB S hic Lic Buttkus® of§Ric X > T EH SRS,
Lo LA —BER#cTho ATPase i b RRCET 5 &5 & LW #f 7o i W&
DB LR,

PR U 2o AR AE & S Tl A LINE Y VI A JIE T 5 L BRASRAF B Bu o Thpid
F ATPase {EHZ L& A Uk RE /R LT\ 5 (Fig. 1,2 & 3), myosin ® ¥ LR
& ATPase {&M: L IEEMCIBEFRAIND 2 L5 T V50T, B LG EA
D %%\ myosin DRFEHF DR (Fig. 4) X myosin DAL LD BEMEOEKTICL S L
DEEZEZDOINHEGTHS S,

OXRBEERAR L THrLHR LIS OREREH DICHEEFE L0 X b -7
LiERYRL (Fig. 3), 2oREX E0 X 5B THIIIVL AL WO MR K IhD,
myosin O HEk 7 A BT 5 BRI C actin BAEFET S & myosin O MBS LI EE A5
LSWMAIRDLZ EWRR-TWB Z LT KO ¥ A % 3 512i% myosin &
actin MEA LTV BIED D TR WEOH YU L BNV B TH D LRI h
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72, BHOBRBREONEFE (FIZIXREOE &b, BUBEALIOE) I - THA
Fd ATP GBRENELDD L ENDLBHIEFTOM B JF 8T X » T myosin-actin ]
@ interaction K EALR BB EEL B ENTED, ZDE%IiT Mg-ATPase iH#:0OH
EETDMB GBI L 5% (Fig. 1 £ 2) BRDLI B ENLIBREEKLTHA S,

SDSHVT7 2 VAT7 S FY¥ L BELKERBC LD AHBRCEETD & v 7 BRSOk
#ix (Fig. 4) E#E#lic Tropomyosin % Troponin A MNELBICROIABZ LT X 5T,
CHhEOHRERE v 7 BEMBS AHRCEE LT WA EAE RV EELD
W, BOREE 5 2 Natural actomyosin (NAM) & tropomyosin %\~ 7 Desensitized
actomyosin (DAM) O ME 7 LRE DKL LT, FREDHBICIZEAEEDK W2 &%

% L1z, L7chi» T Nakayam and Sato® & Cheng 59 @ # A B & i tropomyosin
MREREERL > T 0D E LERBRIBEIN S, ELBELKBIC myosin X 3\
SODPRERFFERL STV IR EBAUCELR TV ARIOERML DX vy
W THh DT L TE R, L LEEERBLLRER IR THESZHED
LHERELTWE 24T O FEER L -2 VA2 B THEERNELORD, 20
HEDWTIREEOHENLETH S,

RASRAE LI AR LI R R DS 2 v 2 2 2 L, ZoMBRS % T
LJEKB LT v b2 =2 =B B L& v /R OE B HTIERE 1345 v
RIBHFDAZY =T V)T VTN~ EDBRERA—THENE I NOEREY LT
OO THEMHLBIE TS ERERL TR, Ll TLEBrs LTHExh
TWAHERENT myosin B0\ 2 & & Fhic K LT tropomyosin % troponin 4%
EEI D HEIBE SR TUWBAHEERRE 2 b5, Lo Lieh bz s itk
LEMABEORT VD EBL D, Lih-> THEMN 2 v 2 7 BAOREMRIC X 5 myosin/
actin flixR»H%H &L 0 H, 7 HRFICHRT 180 HD  OMBESEN AR LT » Yasui
B DEERNPL D 180 HRED DTy VEENME T T 5% (Fig. 1) &5 2 & A3
X%,

E:3 #

KEB I & BBREE HIC —20°C FE B L 0D 52 U 4°C THBBE LTh b —20°C
frik L O~180H{RFF L, Th %L b HEMRHEL AR LT, T ATPase EDZAL,
NEREEOWE, SDS-ELRBIEC X - T, #ikic X b EE R L,
ATPase {fitk3s XUV LML, HFE7T HA TRAGEL, UBEREBEIEL kLB
O TRFEHWD Lic, BEBENEL % L myosin @ heavy chain & Weber-Edsall
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BRI L > THIHSh B % v/ 7 B5 @ myosin/actin 2R W APTHZ LMo, Ee
HEBE A A+ VR &4 T (06) ThE sy A2 E0 LT REEEWRCHT % & BRI
myosin X h KEKSFEOLOXELS b TN THSHHA R LN, tropomyosin & troponin
WD &L ORI L EFLEBAUCBIT LTS Erbh s,
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Summary

Myofibrils were prepared from rabbit skeletal muscle stored for 180 days at
—20°C or at —20°C after aging at 4°C for 7 days. Their properties were compared
by means of ATPase activity, SDS-polyacrylamide gel electrophoresis and measure-
ment of heat-induced gel strength.

The changes in ATPase activity and gel strength indicated maximum value at
7 day-storage, but the extents decreased gradually with the time of storage under
freezing. Degradation of myosin heavy chain and diminution of the rate of myosin
to actin in the protein fraction extracted from myofibrils with Weber-Edsall solution
were observed by the results of SDS-polyacrylamide gel electrophoresis with time
of storage at —20°C.

It was also found that the major band represented tropomyosin, the minor
bands showed troponin components and a faint band of unknown protein of the
upper part of myosin band in the SDS-polyacrylamide gel electrophoresis patterns
appeared in the supernatant fraction after ultra centrifugation of heat-induced gel.
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