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7Vt ARBELIEREHOWBECONTH

FILEE, EHEF, IUoIEL**
On the Contractility of the glycerinated rabbit psoas muscle fiber

Yukimaro Nakavama, Yoko WaATANABE and
Masahiro YAMAGUCHI

The vertebrate striated muscle contraction is regulated by Ca ion, and its
information is transported to actin-myosin interaction through the response of
troponin (TN)-tropomyosin (TM) regulatory protein system.

TN complex performs the multiple actions which binds with Ca as well as TM,
and blocks the actomyosin interaction. In addition, it is also well known that TN
complex releases TM from the steric block mechanism and actin-myosin interaction
accomplishes (Steric blocking theory).

However, glycerinated muscle fiber, Ca information is transported by a different
process, as the plasma and SR membrane systems have been broken, intracellular Ca
depends on the extracellular Ca concentration. So the almost free Ca ions in muscle
fiber can be chelated easily by EGTA.

Ordinary, glycerinated muscle contraction has been known as the ATP contrac-
tion, but when EGTA was added to the standard solution, ATP contraction does not
occur. It suggests that the Ca contamination in the solution is the origin of ATP
contraction.

The results obtained in the present experiment showed the facts that the glycer-
inated muscle fiber bundles can be classified into the three types of contraction as
follows, 1) Ca sensitive fiber which contracts with Ca in the presence of ATP (CaS-
fiber), 2) Ca non-sensitive fiber which contracts only by ATP (CaNS-fiber), and 3)
mixed fiber bundles which mixed of 1), 2) each fiber (M-fiber).

CaS-fiber possesses the Ca sensitivity for the period of standing at the glycerol
buffer solution, but it loses Ca sensitivity as follows, 1) trypsin treatment at room
temperature, 2) Ca activated neutral protease (CaANP).

An attempt was carried out whether CaNS-fiber will recover to CaS-fiber by
preincubation in native-TM which prepared from the rabbit skeletal muscle, and we

had conclusion that the many preparations recovered to CaS-fiber from CaNS-fiber.

1L & B

BHEEM BRI OILME X, HREMRHE L ~rickid 5, Troponin (TN # 7zi3 Tn),-Tropomyo-
sin (TM) R%/ L7, Actin (A) & Myosin (M) DMHEEHATHS (Ebashi and Ebashi
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1964"), Ebashi and Endo 19782),

ZO—HOLFEMEBORIGEE LTI, KO3 EBMBEINT5, Thbb, BRRIGER
Bz 100 M ko Ca BEISLET, 0o CanIN LEAGTAIZ LIS T, AL MO
HEFRALZIAMCELTW5 TM cE#isriEEzsh, TM ofBENFh bl 2 g
h, AL MoORIEHEFTTHECISDTHS, Thik, BRHGIMEROICDOM—DRF
i CaTthrtE2bRTW5 (Vibert et al. 1972, » Huxley 1971, © Ebashi 1972, ® Parry and
Squire 1973%),

LU, EREDO XS BERGOIMEEEL, HL 2T, £k s ATP £ET coRfk
ThHy, Ve VABHDO X ST, HiEiER T ATP NEELRVEBET T, A : M ol
HERZ, Caofiiic ATP #HE Licuvwh¥E Y, EFTFLEWLDOTHS,

LI AN, RERIKSWT, REG»LRAE LY v viiodie, EHo Ca BZiigE
CRE T, ATP oz IUfET 5 kit 2% b Ca EREFIMBHEOTET D LBENDD
nico

T, TOXIBRMENAIRTEDL DD, Fl, LTOEMEIMAIEVD Z ERED, &b
wwo o Ca FERZHSHRMED, B Ca REMEX|MOET L2, TRETHAILEVIZ L
BILTHRE LKR, £ ofifffic s\ T, native TM CAET 2% &, BEEEEL RO

DTHRET 5.
2. HMHEHE

FE 2~3kg ODREAVTEOEY (M. psoas) L, thxKE 2~3 mm OFfFfEHED
RizZl X, BER 3mm OF 7 ABICHE A MR CE D EE L, 50 mM KC1, 5mM EGTA,
10 mM KH,;pO, (pH 6.8), 20 unit trasyrol, 1 mM DTT # &% 50% 7V &t r — A %K (0°C) &
—BERT R, BKAE L THOREROHFL L7V e — ALK AR, —20°C € 30 A/
DERE L, 20 X5 BRAEIC X - TELICHREHET, £ TOBERIEIELY K - R
BATHS, T LTIhEERPCEMOB L, RO X 570 Bathing solution iz AT 7
Vtwr - EBRELLE, BExO0ERYRALT,

Bathing solution (A %) : 50 mM KCl, 2 mM MgCl,, 20 mM MOPS (pH6.8), 0.2mM DTT,
0.5 mM Na;N,

7V el VB, ¥ AR 20 U ERG K, HifRMEORY EHIER 0.3~0.5mm
(FARfEDE T, 10~304) o, X v #ivFHRfEoRcHE E, 10~20mm OR XY - T, EH
BEECRERKEBOID DR E L,

RNBNE - M B HRERY, AR EGTAUAmM) #inz 72 EGTA ¥ # 20 4
BiF, ki Ca jBE4 107 M LT chelate L7:#%, && 0.1ml o/)\&5 1 EGTA %
ez, —HMIIBBORIE, ML 5 VAT 2 —F —D AN EEA TSGR, Aron a

1) S. Ebashi, & F. Ebashi, (1964), J. Biochem., 55, 604.

2) S. Ebashi, & M. Endo, (1968), Progr. Biophys. Mol. Biol., 18, 123.

3) P.J. Vibert, J.C. Haselgrove, J. Lowy, & F.R. Poulsen, (1972), Nature, 236, 182.
4) H.E. Huxley, (1971), Biochem. ]J., 125, 85P.

5) S. Ebashi, (1972), J. Biochem., 72, 787.

6) D.A.D. Parry, &. J. M. Squire, (1973), J. Mol. Biol., 75, 33.
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A (GHBE) TEEEE LI, FLTETHRHELRATMHREL, 0.1~02g O ILEIRRE
LB T, mEXIED ATP2mM 24 A % (ATP %) 2{EEB 3%, EINnR4E Lkt
¥ 30~40sec iz Ca2mM 228 A K (Ca ) 2EAIE, ZOBRELLENRY 5 v
Fa—H—%NLT, V=7a2—-F— (BAXEHN) TEELL.

SDS-polyacrylamide gel electrophoresis (SDS-PAGE): S HRIECEB LI IHEELY S F L~
NTRRAT S edic, EX 1mm o slab & SDS-PAGE (¥ VBB 12%) it CHE#BI L
7o ETER 0.3~0.5mm 2B\ o ifiifEER%Y 5% © TCA ¥z 30 LI EBF#ER L,
FRTTOXKSERVCTERIELE, ERER 1~2mg ZHAIL, RBRERCTHY I AT
BRCRE, chi b 10% SDS 2 8L ARAERK TAE L, 40°C 30 4, mBAmE
Lizb D%, BIEY W O—IWHIC 3~6 pl 7+ — 2 L, PH8.3 ok EIAEEK Y ¥ L OFAICE L
T, BB A0~13mA) TH 3 FefvkE Lk TR %Y v, Fairbanks & oFEicit-
T, Jufa, BELLHE, &V IFORBR, ~VvIHOBRLELHAL, BEHOKR L RS
Lo

3. 8 R

a) 7V x) viHo=2080lNHE

79wy VAEFOFE, Ca BEEDOH S Tk L, Ca BREME R - RN DS,
Ca JERRZ M AR #EIX, medium o> Ca BENR 10 M LITFThr b, ATP #8451
LG TRREDARETHIZ LNOLZOFEREI DO, Thilt, FERTHEALLGHE
MFEOPIIE, URFEHRELBELTO2HEEAREET S, UEofinb, KERICHWK S
) &Y VEHORNBEHBBZIRO=Z2DENKFIShic, Tichby, 1) Ca REMEYETS
#r4s 4 < Ca sensitive fiber (CaS-fiber, # 713 Bz S-fiber), 2) CaRZMrkir - iFfET
Ca non-sensitive fiber (CaNS-fiber # -z Bz NS-fiber) = LT 3) WHHHE#ENBELTVS
#ii5#e % © Mixed fiber (M-fiber) LA 7 (Fig. 1),

Ca REMOFEL, HEKMELY <L To Ca FRIZEERTOFELXERL Tk, CaS-fiber
& CaNS-fiber L DHEETOKRKERERIL, TORKENREEECH D, BIEIEEDIT
10 I E O EERYE T2, iz, ATP oz X 3 iEH Ca 51k » TRES I
ML D ENREFELENELI T EEERT S,

b) CaS-fiber & CaNS-fiber D FAE I REHE

7)) VEIIHRiEY 7)) v e — A TABREN Ly ATELR DY, HREXERTHELTO
wifasEns CaS-fiber TH 5 LB Bicv o —MDOEFH T, Ca 2FETHZ LI - THITE
TEFEETBH, 7)) vHOBEIIHHEEN T ATP @B LT 57®, T ATP %
1I~2mM ARz Tkhkw&, EED Ca i X 5L HFEE Lis, Fig. 2 o S-fibera, b
EBE, LEDEVRHLNTILS,

Ticbhb, AR a) Tk, ATP 2mM #54 30sec #hiz Ca 2mM %z Tw%, ZDRA
RHREEE 1, 03g/sec T/ V&) VHOFTRRIBECEATENRRET S, ¥72b) &
A—ERTchH 20, T C 2BELT, BRAHERELEVZ LxErDI LT ATP %

7) G. Fairbanks, T.L. Steck, & D.F.H. Wallach, (1971), Biochemistry, 10, 2606.
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1 min
Fig. 1. Typical tension records of the three types of glycerinated
muscle fibers of rabbit psoas. They are Ca sensitive-, Ca
non-sensitive- and mixed-fibers, respoctively. The rate of
rise of tension development for ATP or Ca was disting-

uished as the difference of the Ca sensitivity.

2 T\b, ZOBE, EINE Ca otko ATP #5 X - TA L OMEFEMEEZE LTV 5
2, 5T T, Ca RHELS LT HHMEAT ATP 237cdid, BIrRELR 2 &
HRBLT S, ERBRAENREEES 0.2g/sec LILEKHEL, BREENEZ, ®FE1g 0
EEHERE LT\ 5,

iz CaNS-fiber T, Bin»ic Ca BREZEELRHERL WD L0305, bbHA, ATP 45
DRz EGTA 4mM @ X » THfR#ER O Ca 1z 100° M Tz Ths, £ LTEIN,
ATP &5 CTRAMECELT32, TORKENFZEEE L, HEEVGELR (0.08g/sec) &
BUEEA (0.02 gfsec) o ZFEHH (a, b) BEFIX i,

—%, = o SDS-PAGE o -2x —v#u 2% L, CaS-fiber (S§-F) i, Myosin heavy chain
(HC), Actin, % BEEENRECESELTWA X VAZRIILD, BEITCEEIR TV
TnT, TM « & B3, Tnl, TnC 25 Ca iz v 27 D&V R, BROJNLH-Th, 13-
X LRAIZNT B, LA L CaNS-fiber (NSF) ¢i3, Myosin & Actin #F:< TnT, TM
B LC, #LTLC o0& v FnlELEY, TM «, Tnl, 2L T TnC 0 £ v FOB AN
Bz T2 (NSF 2, b)o £k, £V FORBShHNSMESTRTWRD LT, £0
N —- Y PRELEREHNTE D, BREx v 7 OFEFRORE I Wit - T 5%,

¢) Trypsin 4LE iz X 5 CaNS-fiber DfEK,

CaS-fiber #E8 (20~22°C) T trypsin (0.001%) ME3 % L, Azpyic CaNS-fiber #{E 5%
ZEMTE D,

Fig. 3 13, CaS-fiber # trypsin fLEE U/7cBE RAR I ORI (B0 &, &RA
BT 5 E&MBMED SDS-PAGE (GO 2R Lo Thd, CORBENLHLRRED
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S-Piber

iy (0.3g/8ec)

1 min
S-Piber
1 Y (0.08g/sec)
ifi/)/ﬂ”ﬁﬁmwmﬁ
; 0.4g
(0.02g/sec) 4 S# a Actin TM
1 min ' NS?

Fig. 2. Tension records (left), and SDS-polyacrylamide gel electrophoresis
(right) of CaS- and CaNS-fibers. They were obtained from the
same preparations. The rate of rise of each tension was 0. 02—0. 08
g/sec for ATP and 0.2—0. 3 g/sec for Ca. Actin and TM (Trop-
omyosin) of the electrophorogram show the molecular groups which
was purified by the biochemical separation technique.

&, trypsin LE# 20sec T Ca RZMENFEA Liz U (M-fiber 127s - TV %), 30~40sec
T5e47r CaNS-fiber 127 » T\ b, F LT 50sec #:8% % &, CaNS-fiber oiEH LA L,
50sec ARRIZIZ E A EIRNIHEELTLE S, ThHDEEND, BAENREEELYHE LT
HEBEBXXANTAZ N TES, Thbb, CaS-fiber Dyt Fh AEITELL SR TH S DS,
CaNS-fiber D F IR TH B, =D X 5 CaS-fiber % trypsin LT 5= it X » T M-
fiber 7> NS-fiber ~ &3k JJ R4k DFEEAEAILT % #ifE % trypsin type o fiber & IEA 75,

—%j, SDS-PAGE 0<% — v ieou T3, KERISE D7 CaNS-fiber  PAGE 13 & B /s
FlRERbNch -2, Ca #(fiz v 70—2oThH5, TnC oBEALLAE DT HEIL-» T
5o ZFLTLXDMD & V322D Tdh, ZORIDKHHEEKCRACBEL TSI EARE
nHTWb, LaL, Myosin (HC) & Actin i@ o Tid, FOEINBLEAEEL LV D,
EEENRECEYST5 2 v 712 trypsin D&Y 51 W ERRE LTV 5, R,
FitRAEAR trypsin AE S5 Z L X - T, BRI RBMEL T\, Ca Fifiz v 2
25, trypsin i X - TiHE X h, o Ca HlEiELKRic-7-2 L& HiE-> T\ 5 (Fig. 3),

d) HNEMx v 7S REFEOLE
VRMENCIL B RBD 2 v R I 3 REENH - T, BE, PH, 1 + vHAREGREOCE LT L
HEEOTALIAE - THEHILEN S, o, 1~2mM o Ca TIEHILEhBZ L EPLRAT W3
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Trypsin (0.001%) Myosin

10 ATP Ca (HC)
A
ATP Ca Actin-—
20” Tl —
TMET

i ATP Ca
30 , N\
LG — ! - -
o hTP ca nm— 8 8 3 3 =
__X/Ah PnC— = .
JO . LC;— * P L -»
50 ATP  Ca ) gm
! 3. 3"—"““ o - .
sec
1 min 10 20 30 40 50 sec

Fig. 3. Tension records (left),and SDS-polyacrylamide gel electrophoresis
(right)of trypsin treated fibers. Ca contraction just abolished at
30 sec and ATP sensitive (Ca non-sensitive) contraction appeared
at 20 sec after trypsin treatment. However, electrophorogram
did not show the remarkable change like the tension, but some
bands, TnT, Tnl, and TnC fainted with the time dependent.

Ca kM 8 v -2 7 i #EEEF (CaANP: Ca activated neutral protease) o>\ T % DO AR % #
~feo £, A Ca 1mM whnz € 25°C oSBT IR 8 E L, 10 RS CE v
L, zoR4AENE, SDS-PAGE oz — v o {bi bkt Lic, ToME, EHFRES
Tt Trypsin type o fiber S EELL LTk b, MLPREEK 20 Bh)©, CaS-fiber 3 M-fiber & 7
h, # 40 BB E 4 7 CaNS-fiber 1o 7c » 7o (Fig. 4), LA L, Z ofF@Bicouw iz,
Ca 1mM TUFESTHRIOBHEDIRIEC X » Th % Ry, BlofiiE i CaNS-fiber i
HDCAOBEUEET L L b ot L L, WIShic LT, Ca 1mM OB T iciif
Hed BB Tk < &, CaS-fiber »14 ¢ CaNS-fiber iwZfb L1:s # LT Ca 1mM ofkhic,
EGTA 2mM #inz 7o881cik, 40 pEEgcd CaS-fiber 0F T ThHH &b, WEHE MK
CaNS-fiber ~ZF » 1= R, Wifg#ERN o CaANP 0B ThH s o ENEBIhi,

ke o SDS-PAGE o+ % —vigonwTHi~tk sz A, Cafiffig v-22Th% TnT, TM «
&B,Tonl, # LT TnC oL v FOBEIN, B EFGEAELTWA T E2XW LM & - - (Fig.
4: FHD, F LTI hHHEIE trypsin B4 L[, Myosin & Actin D& -3V FOE XD
TR EAEERLL TN Z ED3r B, T7adbh, CaANP 4 trypsin type & [k 1F i b
TEx L, TRERRO Ca §lfli& v <7 2 REFRINAT T, AW T 2 LN,

e) CaNS-fiber » 5 CaS-fiber ~o>[al{E
- 38
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 Standing at 25°C in buffer
with addition of Ca 1 mM

10 ATP cq\\/’
N\
o NS
ATP Ca
3o_f_,_>f\‘*“
LC.iw
\ Tnl~—~

] 9'43 TnC—

sw e

ATP Cg\ IC,— @ W e» -
40 \ LC,— o ,
‘“““J//’”'"'ﬁ 10 20 30 40 h
h : 1 min

Fig. 4. Tension records (left) and SDS-polyacrylamide gel electrophoresis (right)
on the effect of intrinsic protease (CaANP; Ca activited neutral protease)
at 25°C. Tension changed with the same pattern as trypsin treated fiber.
While, SDS-polyacrylamide gel electrophoresis for these fibers showed
the remarkable changes, namely, each band of TN-TM system fainted
more than that of trypsin-type, and new band appeared at the position
of 30 K daltons after 40 h addition of Ca ImM.

Fig. 3 wR L7c & 5 ic CaS-fiber % trypsin U35 = LT X » T, CaNS-fiber iz 7z % 23,
—p CaNS-fiber 7 » - fifi#E R, AE(LFMFEC L - Tl L7 NTM (native tropomyo-
sin) # 7213 TN complex (troponin complex) TAFET5 = itk » T, B CaS-fiber ~[@lfE
XRDLENTELNLE I D EVIERTYRALI, TOMBE, ZOMERT L - TRKEH D HE
#ehy, CaS-fiber ~N[EIET5 2 Eavbds»tc, TR, R L <~ Ry CEBEEEIE 2 T s
bhiZ xR T3 (Fig. 5),

COBREHEER, 7Y ) YAEK 1~2 7 FOERES LR TiisE ) Bbh T,
UL D, DS HRHERTB~D NTM 2503 TnC o BEiE» z 0ORBORBERXELE LT
wh XowrBbhs,

Fig. 512, Z o cplzR LD THY, EX» CaS-fiber % trypsin (0.001%) < 40
sec L LT CaNS-fiber iz L7z 4 DT, FHH» % CaNS-fiber 2 NTM (1 mg/ml) TH4LEE L
T, 0°C T 48 B¥RIE L e i o EEA R7c b D TH B, LivL, Fig. 5 ;BB X 5
W, B X - THELRICEER, EFOHBRETCELALED, ¥ 110 THh, RKEN
Zr 58 s 3, CaNS-fiber 0 0.08 g/sec izt LT, [EIEGERHE D2 0.007 g/sec & E T H -
oo SO END, BIEORTELIIEHEDLH, BHbswre Ca ERZTHABE L, Ca b
LARNDVBBOIR TS 00, HEFEO—TH e Ca BREEPEBIELTWHZ LE2WFE- T
W5,

___.39 —
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Ca
: ATP Lt cne s on WWEURNRL cog
Try. NS-fiber \\
ATP Ca e s vt
Rec. S~fiber oo ad &/ 0.1g
| S

30 sec

Fig. 5. Tension records of tryptic CaNS-fiber (top), and restored

fiber after native tropomyosin treatment (bottom). They

were obtained by high gained system. Muscle contrac-

tility decreased with these treatment, but almost fibers
restored to CaS-fibers.

A. Szent Gyorgyi (1949)® 1, 7V + ) vio#E», ATP it - TE R Zhbs 2 &n
5, ATP »UIUERBORTTHHZ E xR LI, L, ARBROFPTLRLICLIKE,
N o Ca % EGTA T chelate LT Ca g4 100 M LIFic$+5 &, ATP i X A IRHHIT R
a3, Ca wEMmL Tk UL TIMELE SN 5, Ebashi (1964)P (1o Ca g 1007 M
DB bion EMIE Licunwo a0 % Lo, A St. Gyorgyi o ATP Iufiix, #ELER
Ca NINMEHRBOFRHERTHH EHB LT D, 2F b, 7V ) VUEFHEI»H Tiklel, —i#%
OHFEEL, Cawrc X vdlIn Tk h, ATP 203 I Licn 2 E X BB L,

Yabu et al (1971)% %, ROBFERGEXH T, chx 7V ) YAETH L, 7V +w) Vi
BT <K (1day~2years) &itic, Ca #ELIBRCBERPTH, ATP UL T 5 ik
HEDHE L T ZEFHE LTS, THITHLMCARER TR LY, Ko CaNS-fiber T5H
n (Fig. 1, 2), Ca $lfR % v 272, B ELECHEEIR TSI EERRL TV 5, KERE
T 1~4 7B 7Y 2y VR (=20°C) LicfizBvrior, @regE 7Y ) VgL
WikiHEz &, CaNS-fiberss 5o 5 B4 2 T 5,

Fo T, o Ca v EET 5, TN-TM Rl 5 v 2 7 OFEEERCOVTEE L
A, BORZONEF V2D WREE2 A L, ATP (2t Actin & Myosin i2fEF L
TEHLMERBT2ETH S, ChEERMCIENTS ook, TN-TM Ru 4Rl
T2 ) 7o v TCHERBTIONRSEMEE X T

Ebashi and Kodama (1966) 3 #5E##t % Trypsin T3 5 &, TN-TM iEME I S%7ch
NHZ EEBREL TS, CHIIARBRTRINTW5 A LR CaNS-fiber oz L ThHy, %
DREERNOFEREHEILL, AREBO Fig. 3 »yR+@Y, Trypsin Off M E Vg &,
CaNS-fiber D E» B EIEAH LT 5, LT SDS-PAGE »-2x —vieonTd, 5fE
20,000 » TnC %3 U Tnl (24,000), TnT (38,0000 & TN complex 13— B ks
Lbhtc, Foftl, TM a (34,000), 8 (36,000), 3B EILAHIZL» T\ 5,

¥ ‘SHA980)™ BRIE LTV B L HADFRMENCHEET S 2 v s FEER D 5 b,
pH7 {1t Ca EET CiEM LT % &5, Ca (kfEM: protease (CaANP) o fERHIc DL

—— 40 J—
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T4, Trypsin o4 L FEEE, TN-TM Ross@rBEZFcEbh Tk h, BRHKk T, i
SDS-PAGE -2 % — Vi T trypsin B & H5 ik rhll EoErRosh i (Fig 4),
& b, X SDS-PAGE opkdEh-c 2 — v icRoh 5 X 51, 47 FE 30,000 o hithis L
WAV EAHBLLTERY, chnSHbERLTW5 X 57, TnT o—HErRES>WE IR, /I
SFIE LD THB ETHHIE, i TnC, = Tnl MRy ey hic T3, Ca fFHoD
(E3EIRATRE & 72 b, CaNS-fiber 2MESLR B Z ENERIN S,

X iz F 7, CaS-fiber & CaNS-fiber »{EA LT % M-fiber iz3s\~T%, TnT, Tnl, TnC
» # SDS-PAGE 13135 S v FoR (LA By, CaANP ik - T Ca HIfHFBx v -2 7 H4H
fEXRhT BT ENESEM LT, WIRERR L LT, EGTA © Ca % chelate L7-fHfi#E<T
v, 25°C, 40 Bk 4 CaNS fbrvle b icvZ E 2R LT 5,

LaL, =0 CaANP oEBE 5B S X 51z, CaS-fiber 51 CaNS-fiber ~Z{b3 % @
R ENRETSEM, 2% M-fiber ichiinSD, 2 M-fiber L\v5Dix%E <D
fiber #° bundle & UTHAETSH LV BRTHIVTHEMIN S L/ewba, & L BE—iE
HTHh-1BERIL, EDX5REIAELhDIONEV S5 & & T, & h & L H 2= 88
(x200) FCH~7EEH Plate 1. RS TV 5, & DEMEFEIX4 T M-fiber OF—#
BHETH b, EobimsEikig (EGTA), ATP @ X 5 ufEikaE (ATP), # Lt Ca i X 3 IHE R
B Ca) ¥rhFhEbLTwW5b, AX A & B, £HRUERT, TOHRKREELD, &
NEDBEMBEEENSH O L 51, oo ATP Iuficit, WSoET ) Th 2 HEEEE
2, TiMEOBEROMME L b ITiE - Eh EBEINRTUVWSH, kO Ca i X 5IHE T, B
BENIIEESRELL, Tk, NBEEE TEALL > TWB ERBLhS B R BE IR
oo LWL, COTODIRMED 5 b, oo ATP @k s, Ca HAEiRE L&l - 1 ik
DIfEE LTEMETE SN, B0 Ca ik X5 RMEIIIREZ 2000 HTH S,

Kendrich-Jones et al (1971)'® (3, + & 7 » 1 Bk O ILFEHRE 2 BF 92, Myosin 73T orh
wiE# Ca AMERA L TUMEESRITBOIB L2 E Lok, ZOHAE, Troponin #3
LG ED, ZOMRDOMIEE - bFTHHL, TOROMPEME,»S, Ca HHAR
TE -G v 2 EHIBIROI G & Vo2 h, T LSBT, —EEOMEHED
ik fE 52 LB D 5B LD T Edbh» TEL (Lehman & Szent-Gyorgyi 1974, '®
Tsuchiya et al 1971'9), U7 T M-fiber THHRA-#¥ 0 Caic X % I#E S Myosin L~
VERE LR THE E VWO AL EL bR, SEOMERBEO—D LD IEA D,

—77, CaNS-fiber 75, CaS-fiber ~o[E1H LD\ T, Yabu etal (1971%) 2 IBF#E %
T native tropomyosin LB X b, Ca BEZHNEE T Z L 2HE LTV, AERTIE, F
W EBEBRBOBCIDEN, AFREEOSLZENTH, LA BTIREE KL
TWAZEIROU LS IRERBEWETH D,

8) A. Szent-Gyorgyi, (1949), Biol. Bull., 96, 140.

9) H. Yabu, I. Uchida, & E. Miyazaki, (1971), Jap. J. Physiol., 21, 465.

10) S. Ebashi, & A. Kodama, (1966), J. Biochem., 60, 733.

11) A¥Fk, (1980), BHE - &% - B¥K, 25, 483.
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Photographs of the phase difference microscope of single glycerinated M-fiber.
A column is low magnified photos(x 200). EGTA:relaxed fiber in the standard
solution contained EGTA (2mM). EGTA+ATP: ATP contraction (Ca non-
sensitive) in addition of ATP (ImM). EGTA+ATP+Ca: Ca sensitive contrac-
tion after ATP contraction. They are same muscle fibers. B column is higher
magnified (x 1, 000), the striation patterns can be seen in the top and middle
photos, but not seen in the bottom one.



