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Studies on the Biochemical Change in the Fish Muscle-II.

On the ATPase Activity and Amount of Myosin
Fractions Isolated from Several Animals
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— AT T OTEERC X O A RS FE DAL I ONT £ OB LA 2V 7 BT A b R
T D03, BOEA OZEE S Ch 5 actomyosin 7 #5532 —FEfE O E B i, myosin (315
EEDSOTH D, actin REBEEFIEH DS O Th D L i ST 50 46> TR myosin
FREEEIRMANC R 5 i fLEM) & AOEME 25, ASERERI & BRI AR O b 5
—IEEZ b S, B O myosin SAERMHEIBAOTEER S 4 L TWBHL Y, B0
TIEC X 2 #58 © KRB BT £ OFY LA AT O BT I AHR R O B O 25
MA—ERE L LW 2HS FHRISRDDThH 5.

Hibkie RN IED & AR IR & Ml & OARERAT S O AL O R fs 1 5 2B &
OBWBIREA, & LT myosin FEHEOEWLCER /e 254k & B0 C—#EDO PR A
EDHTWBD, FRCAFKE, =7 M) LOBEOLEVHE L LT, FrEnf{F ekt 5
1A myosin REHEOHMHEE L ATPase & L TOFEMERE KOt F 02, 35 0 BH1H
BUXTER 778 & BARD0 CHBRET L 7ok B T o 2 S 0 CHRET 5.
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1. BBERME Al K aD = 1 Cyprinus carpio T B 0D <V Scomber
japonicus, =~ Scomber tapeinocephalus, ~ 7> Trachurus japonicus, ¥ A4
Evynnis japonica, = Sillago sihama, Y 75 2 Squalus mitsuburii &4 EHL,
A E LT EEMIORE, =7V &V bR Lc. SEREME 3~ C SRBRIE A i
FENISHENR GIWTIC & 2 st LT, A TIILAALZERVICEAY, KA TIEER, =V
b VIRIRA & BT L AT CATEERC 203 C myosin RoodhHICEL 7o

2. myosin A|B R Ul myosin XpiE%EE myosin AL OCBRILFER 04 BAILEY
B HE T C, ST A myosin AR, SRR A myosin BK & 1 T4 « bR
L7z, #fl myosin Ki¥ SzENT-GYORGYI #ANCHELs 0.3 M KCl V& I X % 4aREIHhH X4
i ATP % AR ML actomyosin % #E7L#E L »CTH:E myosin 75104 FEHLEL
L7,

3. ATP ofA#l*x S H)IRA V> THRIIECED LD ROFAY TR PHL, Birc
TR RO S5 % B & KA O % RS o, & DA% 3 ~5 (ot 7 > T
SEL, B 7= — v QUBEA L C KRG L CRISIR L 5. & DR &K TRk E
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HL =0 a4 L CERIRIMLERC X ) 77 ) = — 2 v, NIERAESZREL, & OFERRKICE:
R kiR Az ATP o/KEIEZ WL TL b, Thr H.S 23U o, ATP wizsk
LTEUFA L KERREY A ATP % Ba e U TR LASMER & L7z, ATPase D3k
Bzt Na:SOy 4usic X » ATP-Na #5+ L CHW.

4. ATPase FHERESRLEFOFFRE LoMMAN® Zi1fA D 0.9 % KCl fhHdps =
DFE\ ATPase FKE L THEHAL TW AR, ZEOHICII YR ATPase & T BIREE
LG OWFR (B21X ADPase) $IR AT HHENEBL bNA. JEO TH BRIHFESRK L h KO
ATPase I xR B HCIAEENELE BRSO T, EFLIFTAOREE myosin KA F#
55& LT BAILEY® 235 myosin XIZ oW T {707 BRc# L CHfiiwRl= L. (=4
il myosin X ATPase » L COBSEEKEEMEIC OV T 8 IHIKDBMR). £ OEME
Euixwktic X b 37°C ¢ 5 ARG I ¢ Frc myosin XK HZERE Imgic L h T 2P D1
BRI 0 v B KRBT 2D pwl TeR$ Qp L5 TEb LAY

= DOEG&OEREEDOHIZEIY. FISKE & SUBBAROW 3P 2 J b, ¥ myosin FEZESEDEEIC
1Y Biuret iz X hEEL .
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I. Z#REMIBHAL Y © myosin XiiHEL ATPase jFi

— BRI AR OFRE myosin 1Zi3fll myosin &, & U actin 234 L 7- actomyosin & D
2 DT, Z D myosin & actin & OfE AL EE 5 ATP OPNESEHSE, & sV
I OTEMNIAENRE = F X — O—IEFEHELTHHHDLELIBRTVA. L ZANREO%
TERRCIL 2550 KGRI ARG 2 o TW A 23, FERICIL KIS R HET L T+ D
BWHAENLEIM A ATP o JEEL ik GIRkSK) o X0 bd #HHERXh 52 L Th
D, TG FEER DRNEZE L = DORNC k1T % myosin & actomyosin ® BEAFOITE 7228
16 HEZ b s, (ERFARND HARIRRED myosin X % i35 i hiEEag e A
WA T DT 2 OFERFR LB T B 03P300 205 BT e S
L0 Thig D &g ), L O EL RO HHIEEETH S, L myosin REFEIL D TR
LR C LA ARG b EET DB b BRC SR O ka5 B HFENRED ShTw5b. fiE
DTHARTIC R 5 HWH D EWBIRA 505 A1 MR T _EMEN £ b B. X ATPase
L LCYEAT% myosin 435 actin OFE 1T 5H5514> L, myosin-ATPase &
actomyosin-ATPase DRITBIFE TR, BilE/s A X ) EHE I HBER L LKA, ~
BN 2 4 OfAREEEE L myosin & actomyosin Ak SE TBH EE L HRTL
% myosin A K% O¥ B O ATP R X > T 5 5 il myosin [K D =34 4% ~ fhH
L C AR OBENERILONT ATPase JEMEE sk THIEHRST L. +ofEEE Table
1 ofn{ Th%. HH4 myosin K450 KCl KRS Eh 5 BEEECIHBOER
X BZEIDV, FREROFERTIFEARAL D SAADENPL L £L, HiL a4 X h <3508
ZWFER LI DTG . RIS EREINC K Ch D & B2 b A B oA KCL mT
BUEAEOENL D X5 T, COBAREC =Y ), 72, 7514, F AEDHCH 3D

& _ ng-PXx22.4/31_ 60
Qp = mg-NX 6 & 5
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Table 1. ATPase activity and amount of myosin fractions isolated
from several animals

Protein-N mg./100 g. ATPase act1v1ty

Sample Fractions Purified of puri. fract.

KCI extract fraction (Qp Value)
myosin A 925 453 1250
Rabbit myosin B 1400 525 1710
myosin (pure) 825 113 1540
myosin A 1025 463 630
Carp myosin B 1350 475 760
myosin (pure) 450 — —_
myosin A 1450 750 430
Mackerel myosin B 1600 880 575
myosin (pure) 587 — -

Bivis. HASE L 4 myosin A KO B K OfHERCIIAZER {, ZICH LHL myosin K5
O E RIS R CIE myosin A KO BR O #51/2, = 4, <3155 1/3 OhHE TH D7, BHIZ
= ORI A FILIELERC. X o TS L 72 myosin A KO B ROUEIRFR A DOJEHRD 1/3
~1/2 8 ThHoT, FOUEDFERI HEBRITERIC A DIV BIR & B~ k27,

W EESLE myosin [XEIXH I I\ Tk myosin AKX O 13 ENESRICOIXL,
o TILASTR E HICTh A C RIS Dk, (60 THRADHAIIL, myosin ZEMRSF L
4% r ZEbhb myosin AKX $74A X actomyosin 235702 3 D LHEHIX LS. R OBE
FIFOFEB PR AT C myosin 2% actin & #5&7 % DA, B R R ETRe 2B 5 b
DCE BB B TH S, MRy LIEEBHOFEA & AR L OHICILHE myosin &&EIC
WTHER AR/ I, RotH? ik = 1 AHicik I'myosin NEEDHR W EIREL
TWBM, &0 l-myosin & AZEEROH myosin & OFEITHTEH D

% % myosin X ATPase fEH® Qp ff i myosin BX# myosin AX X H =L L RT
%1, myosin AR & #i myosin K & T L ciEla R L2’ & OREOFRER T
W RIRE TR IR B e ot FIH ARGl myosin © ATPase YEFWBAL actin f%
ADEMIFEMECTLEE LW ERE) HD 2 HETHHERIELC.

I1. FEERSAIC & BREFHHA myosin XRMHEDOEE

£ OEEFE (L FIC X > CHH Lo myosin A Ko B D FEFENE6T HFXFRO TR
AP, O myosin & actin & OfE&EIAENL ATP EOZC X2 THA D IE, il
EAED L FD EED R 0 Ex, FEROMA TIL ATP OAMRCHEWFERBIEDETL, il
BRc myosin & actin & ARELKFNCH: & L T actomyosin I/ 2 b B2 bhvd.
B4 & AER CIT R BAIC O A4 myosin K AR SO TH % A3, Z Offi myosin X
3 FEE R ORGEIC W BB LT 2 FENTHES h 50T, WOERRTEA L. AIH R
EREOFRAL 25°C i L ArekiiEc myosin A, B XU # myosin X &4 Rkd7e.
F401 Fig. 1 o4n Thb.

C Ok B X UEFEA T myosin A KO8 B KL 8 RERligih H BT Ih A £ 24k
WD L, ¥ SEIC DWW TR —RE T2 R Ll iR 8 Fefifj © myosin A ¥



168 BERBRENESBHE £54%8 AETEEREY
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YKl myosin X (% FEARLHERER
O WIVRURA L C 4 IR ES BT
ST Bt A .. AIbLIEE e A
6001 mroeln Bifrction LS AP aE S (b & A [t S
E=er ) myosin KITBRH I\ D ThS.
o} myosin A fraction il myosin @ J& A% L myosin
¢ # A RO BR BITiZA 0 &ALt
. T
gl PA 5 Bk A 2RI Fe L CFE
P e s BEEARE D, LobBE LS
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Fig. 1. Changes in amount of myosin fractions Thb.

of rabbit muscle during storage at 25°C. IT1. R EMETA» LY L=
myosin AX ©» Qp (&

A DI M L Cdb 5 myosin SAZEFERCEI L 1% ENGELHARDT®® myosin-ATPase
FERIOFEALISR, RN = 30 ¥ — OF—BIN % 535 X b 4 BE82 OBSELEN
DTN TS, L L—HAERKRT & 2T B AN T H> BEELECH 5 A DHE
Bh: & £ DFE RS 73 myosin REHE D ATPase {EH & OAFEERIC DT OBFZLIEA
£5ChD. LT TRE, =7 M ) RORTEAEXPE & LEW OB Lo MBI ERE O
BT & D myosin [X REE O ATPase (FIERE DR B 0T, LR AP O METhE: & fnfil7s %
BRSNS % 0> i 41 12 0 TR D B myosin AR % 4hHUEES | T+ OB EY ) © ATPase
Jifli % Feilid U 7= %5403 Table 2 o4l Th 5.

B ARSRBAAUC. J AU B 358 75 i RO S8 L (EHEfR & Bk O Qp 6 A3KTs B
R LI TND DY, ZDRBEDENEHED S DTl 55 Bt R EHOENR S 5. Fio
DIFHERAT 35\ 2 W RRARE R Ui &0 C & MEENE R 7o M7 M & TR I SRR & CLlT R
LHEXEL B L AEOEEHC OIS Qp EOMEEIAE L b O BULHIERTE OER
TR L DERENTIZERTH DI TR L, RER T ERMEL f5A ATPase i 0E
PRI DN TUHE—ED I E b N ey,

KICHA myosin AR © Qp {EXF—MEC X >THLNRERY =7 } ) OFRIH
LIRS, FRCRATAIED 250 Qp fE% R L, WHMEe KD 0%ENE 5hiz. SzENT-
GYORGYI® (X EMfEAF @ actin % ° myosin HAIITEEC X 2 AR R2T 7\, 15
ARICEH % actin & myosin OEFEIR L OTEC K LT 250 DFREHIEFNC 3570 % 8
ZOWHEOMHBIC L O THROEMEE MRS Lk Twb. Lo L—F Kezryish & Dh
EETR D B RMEA DTV BDOTH S, fhic LT B 475N i myosin @
Qp IR SRII e 22BN B 2y WL E LEE 23, ZEEBOMA TIE 4L L OEBIT
FWTHIC Z DREE D AN D BT,

Myosin-N (mg. %)
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Table 2. Qp value of myosin A fractions isolated from muscle
of several animals

Sample Qp value

Mackerel Sbomber japonicus 420
Mackerel Scomber tapeinocephalus 355
Horse-makerel 7'rachurus japonicus 623
Sea-bream Evynnis japonica 645
Flathead Platycephalus indicus 400
Sillago Sillago sihama 470
Shark Squalus mitsukurii 301
Carp Cyprinus car pio 612
Hen 717
Rabbit 1120

IV. BARUREA myosin A X ORFMH:

FEER DR BA & fUA TIEFTER D < # myosin K OF M, myosin A K © Qp fE KO BEH
FEHIRF T X 2 Bh L O FE S AT A B L B ZH TS 0 myosin X ZEFHE O F& PO EE 4
RS 5 LREN R DI THWREM L EX b, RICFF 4, <S5 ROFED
myosin AKX ZfhHIEHR L, pH 7.5 O4CiimE LfﬂL%F&ﬁb‘ﬁ#‘bf, %o ATPase
TifliZ J5E U ro ks Fig. 2, 3 ol ¢k 5.

O FaT AU FIEA myosin A R OWCH L BAOFIUEELM T 515 ATPase
TEMEDW D B Clo b . & D4 ATPase jEM:0% native /o REEIC S 5 myosin X DA
RITSHEEETH 2 & THUE, & OHBROMRIXEEBE N AL Lo a Bk L, /4 myosin
RUIEFEEA myosin XIZ L ANLETEMELLEVELZTTLDELELI LN,

DUE GRAFRER L D AN AL 28M: Uk B L S\ & =5 33 FoEESvied
myosin XEFHDHMH & & HELBEROLBFENTFTHUINSE D THLH, ZhbIDNT
HED TR T 2T EThHS

1200F

§ .‘?‘}‘J ,\.\. myesia A of rabbit
T e (B A Bic$ 5 k- By
(%‘“iﬂi =¥ b U) &Uﬁﬁi@m\;ﬁgj i} 800}

A% FHWCHETED 44 F C4F myosin
X & 5 O #hH A LR R ot i
ATPase 7& M (QpfE) & To%
SEM: A FUERET L C W Ok A4 12

1. KAE, =24 KO- éﬂ_}@;ﬁ]’ﬁ/p
H? myosin A &' BX O ELE
FHC X BRI AL RISl — i - 1 T£e®w$ : ¢
AR R Tl D LB 2 b D

- s X Fig. 2. Changes in Qp value of myosin A
i B L < Te D MRS b fractions during storage at 5°C.
y rlt

o \0 myosin A of sea-bream

\

O—

ATP ase activity (Qp value)
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2. RE., =V ) ROEFEO fLH

1z00F 5 A myosin AIX-ATPase 7 4
;% o '\\\\ B Q) 1%, B0 RAH i
g — EoThish OERHLR, ¥, =
S v R, REOIEC Qp i k&<,
5 e AR IR X D EEHE
B WK DT )% Qp VX FEE 1735
; mo\ b,
: o\ Myosin A of mackerel 3. KK, A LY =% il
: 20 0\0-\0_ myosin AKX @ 4= M: 3 ATPase
. ) ‘ ‘ ) EHEOMEE L D Lo, & iEo
: Tim“; (hourS‘; = myosin AR 5D F I e LA
TR TE AT K3 58 B 215

Fig. 3. Changes in Qp value of myosin A
fractions during storage at 25°C.

1E:

4. ffimyosin [X 3R CIILER
D 3 O G FHIL SR feps D72 h3, FER Tl 25°C DORBESMFCFERE 4 BB .
Al kA O myosin ARKIIH myosin ZFHg5 45 L Tbhvbay, fA O myosin A X
1% myosin BIX & [Rfic actomyosin 73EE45Thb EEZLDBND. FICZ ODEFITFEE A
ATRFEMC L actin & myosin & D fEEN G DEAEHT 5O TR o EHER
[Py ot

D CHEAABFA 21T 5 10 D #EREL o oA He: BRI O#E L E T 5.

Résumé

In this paper, the authors; using the various myosin fractions isolated from
the skeletal muscles of terrestrial animals (rabbit; hen) and several species of
fish ; made some studies on the changes in the amount of myosin-N, its composition,
ATPase activity (Qp value) and stability.

1) Difference in the kind of samples gives no large effects upon the yield of
myosin A and B fractions extracted from the muscles.

2) In cases of fish muscles cut immediately after its death the myosin fraction
was hardly perceptible, but in the rabbit muscle left under the temperature of 25°C,
it was possible to detect it within the lapse of 4 hours.

In case of fish meat, myosin A fraction contains as much amount of actomyosin
as myosin B fraction.

3) The ATPase activity (Qp value) of myosin A fraction isolated from muscles

varies in accordance with the zoological status the animals; and it increases successi-
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vely in fishes, hens and rabbit, respectively.
4) The myosin A fraction of rabbit muscles is observed to be more stabilized

that of fish muscle.
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