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Effects of Ca**, Verapamil and La*** on the Spontaneous Contraction and
K-contracture in the Isolated Rat Uterine Smooth Muscle

Sang Ik Hwang
Department of Physiology, College of Medicine, Seoul National University

(Directed by Professor Dong Hoon Shin)

The effects of Ca*t and its antagonists (verapamil and La***) upon the spontaneous cont-
raction and the contracture induced by 60 mM K-Tyrode solution were studied in the isolated
uterine muscle. Longitudinal muscle strips were prepared frém the rat uteri at estrous stage.
A1l experiments were performed in tris-buffered Tyrode solution which was aerated with
100% O, and kept at 35°C,

The results obtained were as follows:

- 1) In the uterine strips contracting spontaneously, both the amplitude of peak tension and
the area of contraction curve increased dose-dependently in the range of 0.5~8 mM Cat*+,
The frequency of contraction increased as the concentration of Ca*+ increased up to 2 mM,
but above this concentration the frequency decreased. In Ca** -free media, however, contrac-
tion did mnot develop. In the contracture induced by 60 mM K-Tyrode solution, the developed
tension increased dose-dependently as the concentration of external Ca‘** increased to 8 mM.
In the absence of external Ca** K-contracture appeared, but it was not sustained.

2) The spontaneous contraction of rat uterus was suppressed by verapamil in proportion to
an increase of its concentration and totally abolished at the concentration of 3Xx107* g//, but
the spontaneous contraction re-appeared by addition of Ca*+, The amplitude of peak tension
recovered completely but the recovery of frequency was incomplete.

K-contracture decreased in a dose-dependent manner after the treatment with verapamil and
totally disappeared at its concentration of 3X10~* g//, Even in this case contracture developed
again by extra Cat+, ‘

3) The spontaneous contractile activity was inhibited by La***. At the concentration of
10~*M Lat++, fibrillation appeared. In the strip inhibited by 10~*M La**+, contractility recovered
completely by extra Ca** while in the 107*M La*** treated preparation, the rhythmic sponta-

neous contraction did not develop even at the concentration of 16 mM Ca**,
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After the initial transient depression of contracture tension by 1073M of Lat++,
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the strip

showed considerably Iarge size of contracture hardly mfluenced by external Ca** or verapamil.

The results obt alned in +hls expnrlment suggest that in the rat uterine muscle there would

bz some ccmp°t1t1ve ‘actions: between Ca*+ and its antagomsts Tt is speculated that Catt plays

an important role in the conduction of excitation, and Lat*t influences upon cellular Cat+

mobilization and re-uptake process as well as transmembrane Ca** transport in a K-depolarized

state.
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5 Axete] 471 Fxol AT 4
AFEY AF Fgow ulFolof dual, o &
2% o A (excitation-contraction coupling) =3

Yool 2o F48 wA o (coupler) S = A
& & ¢#A g rH(Edman 3 Schild, 1962; Bohr,
1964; Hodgson 3 Daniel, 1973). § 2% Al
FEA el AAAY FHE
ko] Al E=te] A5 (Bengtsson, 1977) i 2 T3

Qozye Agel ATL M2 fesd #EuN
& BARAA F70) Aoz 2] B4 A4eg
5ol ol ghaleh. |

gAzAAL B3 Ad BUEAY 35 T

L . ZA1-E(sarcoplasmic reticulufn) .(Sandow,
1965), PlEREE oL § AT -AAFad AL AL

2 g Zeted wal, HHETAqAE 2] el -

B3t ¢row (Kuriyama %, 1977) Alxutdd]l Ags
o] g Azt Az FFo] TATFFFLLE X
A5 o gl v} (Prosser, 1974; Popescu, 1977; Yamashita
%, 1977; Triggle %, 1979). o] & A Azt A4 2 3
FZAA e Azl Fel g A AEA TF
o] AL 5 AlTAAe gl FHAA S F
o g% v A vt ¥ a-Eo] g vh(Burnstock 5., 1963;
Fleckenstein, 1977). o :

=3 g TR UEF
vama, 1968) Al E=he] FEA (excitability)-g
] (Osa, 1973) &% A== Fo3F T4& =z
(Biilbring 5+ Tomita; 1970) &Exl¢re] - a4 F
AA Ao st (Bilbring z}
Kuriyama, 1963; Abe, 1971; Daniel 5} Janis, 1975)

HPZ FFY A= Aol Fdsted 2 Ago] =
$3kA gome Aol Fakel #Ae) ofr & Aol
wkrl,

#]2ls}al (verapamil, Isoptin®)& Zgre]2e] o]
A (Ca** antagonist) 24 Z-HF 4lA-=(Kohlhardt

F3p4 & a4l A (Kuri-

(inward current)d]-=

g

73 & (K-contracture) w=]$}

E L

5, 1972) 3 43w 2%, L HET oA (Fleck-
enstein s} Griin, 1969; Bohr, 1973; Fleckenstein,
1977) Alzuabg F3b gol &4 #9l (Cat inﬂux)%
AgA ez shob $34¢ dolmal e el gl
22 9o Yk

dehFol £E A4 4ol oAlA 2A Al xt v}
& A¢H e ZEE AAdz 2 §9 € #
E(efflux) & 27 & Aoz dHx gri(van
Breemen, 1969; van Breemen =, 1972).

HEZ 54 o ZFelLe] 45 whelsl 4
o o] EEAAL A ATT 24L A4S, A9
4-Z-(spontaneous contraction)d)] »] x| Zz3t 7 o

AA ek, Rebee) A8 DIk

F29 AEdl AR ol WAL LU M E(single

cell)oll 4 &) . 2+-8-& ¢zz}, 29} v&gd AHE wE
71 '$18+e) (Osa, 1975) 60mM. 2 o2 A 52 o oA
7o Al FEst T AAAY ZaE A rgeh

oz

Mooy

A% 2008 %4 YA (Spraque-Dawley A) G &
A5 e A, A9AA YA F M E Q] AT
2 Az el 100% ALE HH Lol R

pH 7.354] 429 tris- 8% Tyrode g (NaCl 158,

KCl 4, CaCl, 2, MgCl; 1, Glucose 5.5, Tris 10mM,
12N HClZ A A)e] £ d& Fv 47 FdA =
3 2L FoAW L ATE AR Azl Aol
Ul & 2mm, §A 30~40mg ¥ ATE 4L
o] S35 ol gdl AwlollA 1Ak Fak whA 5}
A2 327§ FA 5.0 A A4

e k% T ZTHIA A Fa ohA 30 E Bk

AAZ e

AT 2 7S 100% k&= 38 o] o] Foi Xl pH7. 35,
35°C 9] tris-9+F Tyrode &ale] Fof & olFH
(AAE Rl E)S R 3 4471 (53 100mD)e] &
A Z%nA e 5A4 453k (isometric force
transducer, FT 03, Grass 4] )& A, 7] &7 (Device
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Aol A EFHA sk 14] 7‘} Tq FEAQCh Su43
o]kl Alel 2N wAA R ZR Aol E %04 7}
Aol FAS ¥ s & AHe| WAse
3|4 7 o] (optimal length)E T3] o] o] oﬂ,q qo
e
A 4
2 FEE 0m
A 5 ws
Aol wletstd & 107°g/1

I‘“ﬁ o

%8 %}% ATE AP TR g4

2 16 mM 71%] 2bA| A 0 2 Zoln]
% Fastgeh, =g 4 Tyrode &
Be] 3x107%g/l 7A], a}EH;

€ 107°M 25 10°M7x] s d ez FEE 7t
"% 544 Wz s AT o) & ﬁﬂlﬂi—f_‘%‘?“

Fo] Ags dAl" AddlA 2w Fob T 4
Fol I3 L mge ARG, TH4Y AHE 4
EI-49] wA (area of contraction curve), F#He =

7] (amplitude of peak tension), <«*&¥ % (frequency
of contraction) ¥ =wh#] Alzkel]l Wk 3k FAHH (total
tension/unit time, F FHUEXFEZT LAY wA)L
248 ¥ wahg k.

E T4 A 23E A s fskd 60 mM
K-Tyrode €-<8 (NaCl 102, KCl 60, CaCl, 2, MgCl,
1, Glucose 5.5, Tris 10 mM, 12N HCl & Ax)e =
LFAEE Ao AT ZF FEF 0mM ¢
SmM 7t wiAlq o2 WEAls e Ao wWEE R
ggdvl. 22lz 60mM K-Tyrode €8¢ wels}ul &
107%g/l %5 3Xx107%g/l 7=, =ebg-g 107°M 38
10°M 73 s d 02 BEE B A 399 wa
£ ®Astgxn, olw oA ZFEE FUL FH6H 1 &
& At

AT A Q¢ g ZF F= 2mMgl A
Tyrode & 5} 60 mM K-Tyrode §4ol4 o1-& w=
gkl A% HEEE Jepdgln,

A

4 4 o

D Mlzeloo] &0 xI22

B3

F=4d niXe

(1) 25} RUH 2= ' '

kA 0 2 £E51E AT A XY F4e
# A g}l (Ca-free Tyrode 4=, EGTA 0.1mM 3 7})
&0l AH dolvta Fgrt(Fig. 1A). 7)o Z4
+ 0.5 mM7lele 2 5] 4AYZ, FE FE}
e A 299 27% A3
o, +3UEE amMold Holge YT 2 o4
o FEAAE A AR FLAGH B4 FE smM

& WEtetd, wtebgo]l MF AT AA 53 2F BJ vAE

R

o A28 71238 (basal tone)d] 718 292 16 mM
AL 279 x4 EFHE 25g Jel g
AEA SEF weldld Be Ao A ELHE &
=9 59 AL B g FT Sl wHek A

A2 Ao 3eh,

ol 44 & A4 TH FEQ 2mMe A9 g sat
A3 E Jebhgleh(Fis. 1B). £3349 94-L 4]
N B4 FE 0.5mMelA 514+4(%)(HF+EE
F83}, ol8 2%, n=6), 1,2,4,8mM |4 2 78
+4, 100,148148, 225+9(%)2 FE F7ld =zl A
aF AR FEY ZAE 0.51,2,4, suMd4 7
7 74744, 9145, 100, 118+5, 129+4(%) 2 S5 &
7Hll wel F5e] Frbslgd ot 2 AEE £5I49
A Frhdl wal A 2Agkeh, i £33 EE 6.5mM
A A 802(%), 1mM el A £743(%), 2mM ol 4 100
(%)2 A AAY 2 o149 FEQ 4,emMoA =
8614, 63:t6(%)2 23|¥ R&LIgt. a8 FF
de gy 24 FEq 2mM oA e ghell o8] 0.5mM
oAl A 4146(%), 1 mM oA €857(%), 4mMofl 4] 129
+5(%), smM ol 4] 14247(%) B 2% FE St =
2} F7hstg o

(2) L& UE HE:

A A Tyrode §4 |4 NaCl-g wjz & mole 9
KCl& dsi 4499 2§ FEZ Zoludd s
= AEY 2018 Bastd 100mM el A9 grel o4
Wy-g2 el gich(Fig. 2). 28 558 34 4mM
248 10,20,30,40,€0mM = Z7pAR el e}
o @A A 8+2, 542, 1143, 5546, 96-+3(%)
(n=7)E A 100mM ol A Hdlgtel] o] 28 2 120 mM
AN E 88+4(%) 2 2318 Fhsgrh ety o] 4
Hl A A9 a9 AH & el e 534 60mM
K-Tyrode 8 A& & doy|a ATYRY 4 X
wstel Ag dAA S E3E BASAUH.

A4 Tyrode fdell4 AFubd AAZ Ca-free
Tyrode -9 (EGTA 0.1mM X§) Lo 2F2ZL 10
B 5 QA F H 25 W 66mM K-Tyrode g4
(Ca-free K-Tyrode-§, EGTA 0.1mM =23H)o =
ZbFA T AF AFe] vrhod FY & #A5A
Xt Al HolZvl(Fig. 3A). A#e] g3 At
A H A7l 0.5mM e DL vshA AFol AA B
FAHG R smM AR gAH o2 D¢ FES o3
d wek AFe Zrx FAAsgE. 2Rz Zy4A
Tyrode gl 2.2 nlxFal & 7Zo] Aelxl: AL
2 Bo} oleid 2F 3L sH4Q W4 (reversible
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Fig. 1. Effects of Ca** on the spontansous contractions in the rat uteri. Both tle zmplitude of peak
tension and the area of contraction curve increased dose-dependently in the range of 0.5~8 mM
Ca**. The frequency of contraction increased as the concentration of Ca** increased up to 2 mM,
but above this concentration the frequency decreased. In Ca**-free media, however, contraction
was not devalopad. Both the duration of contraction and the rate of tension development (dP/dt)
increased in proportion to an increass of Ca** concentration.

phenomenon) 2. & A A% 4 17} e 77+2(%)E veldlgm, 1,2 4,8 mM

}m_

i

o3¢ Ay B FEL 2mM AR Zholl AT %—‘i} Shekl @l ™o =271E 89+1, 100,
W pg 2 by gok(Fig. 38). K-Tyrode g 44| 11544, 12345(%)= B3 73 ch.
24 =27 0 mM(EGTA 0.1mM 23 &l |5 ) o

2) igfmUol X322l +EY0 n(Xl= 57

= a =2z 61+1(%) (n=6) 278 FdEL Wiz ) fotof Xt =FH xXe &
gt F AAF] st el Aubgleh ¢l Tw (1) HE}EIUD} KPR 4%
& 2dsla FEo] vhA 4AV & FAH4 0.5mM Tyrode £8 o] welu}al & Bodslzt =T =k
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=34 s Z4, Wil wol A ATZY AuH #5353 2F AF WAL &3

A £50] JAHG T gA9 A=k wealdy F= Rat uterus
Z7tell wEl AR 3x107g/l AL 5] dAs 4 wet wt 44 mg
el ch(Fig. 4A). wigksld Fx 107%g/7 ol A Be] 4 A.
S 5T wWAdo] zhisted 107g/lo AL

WMESS EANGg e, FHe z7= 105/l 7

&5t r. 718X €55 westd 2y o Ay

£t $E9 59 A4 nF eEeld gE

F7hel weh srebx m gHobpwul X4z Bhot o T
S TR g WYY 45 o DHE L A0t Ca0 omin
FE FdRd d2gdl ww fEeE Jepgd - EGTA DA
(Fig. 4B). =354 =f: 4 Fo| wzlaly FE 107
g/l A 2243(%)(n=5), 107g/I14 46::3(%), 3 B .
X 1075g/1 o] A 64+4(%), 107%g/1 | A 733+-4(%), 3 120
X107*g/1 A 100(%)7F A= g w £5F49 204
L 10 ¢ 1075, 3X1075 107%, 3X107*g/lA] 8+,
1742, 3243, 6242, 100(%)7} A= 2E ¥ T
ENA #5029 4} oS FRstgch. @ AE 2
3l Z7E= 1075/l A A e A4S Eoka 1075g/1 ¢l 4 5 a0l ] Rat uterus
11£2(%) 74 r&= o] 3x1075, 107¢, 3x107'g/l & % Mean +5.E.
E7F bl Wt 1 JAle AEE 20£3, 5314, / h=6
100(%) & Az, 28l FA4HE weleld FEt oOF /
10/3» 0 0.5 [1Ca*+J 2 4 8 _u
Fig. 3. Effect of Ca** on 60 mM K-contracture. In
80 Rat uterus the contracture induced by 60 mM K-Tyrode
solution, the developed tension increased
5 Mean2S.E. dose-dependently as the concentration of
g sl n=7 external Ca** increased to 8 mM. In the
. absence of external Ca**, K-contracture appe-
'é ared, but it was not sustained.
é 40
- ForEdl Ak 2A gaste] w23l el 1078/ ol
A 72+4(%), 1078/l A 45+5(%), 3%x1075g/lel
20 ' A 2443(%), 107g/11A 10+:4(%)8) 3¢ vhepd
7 9t
g ks wWelebyd 3x107%g/l & Fd3to] AuA ql 5] sk
4 10 [;Ei] 30 40 60 100120 pm e A Al AT B EET ol
Fig. 2. Dose-dependent contractile responses to A 5] vl 4AY(Fig. 5A). FF FE 4mM
various K* concentrations. The tension of Ryl Aol 450l AA FE Frlo] ol Y Y
K-contracture at each K+ level was expressed 278k 20 =5 2715t 16 mM o ,q{_ o 273
as % of the peak value at 100 mM of K*, A e Zre FEL ekl PO W EE 50%3

The amplitude of tension increased as K* o e

concentration increased in the experimental Eabel #EA Eetgdh ols wA “ﬂa} Hie &
F2 59 oAk AA 3X107%g/l A=
]

solution and reached submaximal value at =E ¥4
the concentration of 6omM Kt, TFo] As Ay ojEldr AHdE Mol wzlu)



— g A ¢

Verapamil cone, gA

Ai8d Al 13 1984—

Rat uteius

0 10® 105 3x1673

g wet wi 25 mg

Rat uterus

MeantS. E
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i \\
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s
S
= 40t
)
=
S
° 50F o Area of centrastion curve
& :
s Pazlt tension
gk © Fraquency
-
100 =i :

o 106

105 3xgd 10 3074
g/t

Verapamﬂ Concentration

Fig. 4. Dose-dependent inhibitory effects of verapamil on spontaneous contractions. (A) Verapamll
suppressed the spontaneous contraction in proportion to an increase of its concentration. (B) The
degree of suppression was compared with control value attained in normal Tyrode solution. The
frequen cy of contraction was decreased most remarkably.

o) oAl AL ol FE A oln welshu st 2
% Abolol = 2174 ¢l (competitive) Z+-go] 9L A
g 4 7 ok

(2) HietEUD 28 BE

60mM K-Tyrode 4 0.2 7 %o] o]t #FZo
Wil & Fdshad 389 257 gastgoh(Fie
6A). wekshl BE 3x107g/I %8 FFe =25
ZEHG R oW dAE BES Srhgd W 0e
A 3x107g/l AL A Fo] dAs] Aehzich

olel g Welshy Fofel -ﬂﬂ ZE AS o4 24
% B A ghel g ¥ E-g2 vehi deh(Fig. 6B).
FE 10% /1A AY REs A gygod 3%
1078, 1075, 107%g/l 2 FE=7F =13l wlel 23+2,
48+2, 8642(%)(n=5)9 +=7 47t Ao 3x
107%g/l Al A A el kAl Atebzleth

welsty 3x107'g/lo] o8 AFo] gAds aekal
Aelel A A xeAe g FEE AT A A S
o] Az v}(Fig. 5B). Z% FE Frbol #lel A4d 9
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Rat uterus
wet wt 25mg
e, mMm
—32 A
i U,UJ
| _JJJLLULH_U_ML il MMMJML_
! )
Verapamil ‘lOmm
- -4 -
2510 '03 3x1d3 g/
B.
Rat uterus
wet wt 11mg
8 15
2 .————’L Catt], mM
39

_(’L,_/-J—\-\—— }0

t
Verapamil
3x107

K 60 mM

Fig. 5. Recovery of contractile activity from verapamil-induced suppression by extra Ca‘**.

1 T 0 min

T 03 32108 g/t

(A) In the

strip totally suppressed by verapamil, the spontaneous contraction re-appeared after addition of Ca**,
The amplitude of peak tension was completely recovered but the recovery of frequency was in-
complete. (B) Contracture tension was developed again by extra Ca** in the preparation totally

inhibited by verapamil.

717 AR ot 16mM ol E 254 50% A =7
Agk gk oiAdl BHA elsiae $EE &
S E "t gt Qo) 3x107%g/l A A A Fel
sl Azhaieh ol 2 wob wztalde] TF A% o
A 4R i E A Rom 4w

3) RIEHE0] Al2 2ol #F40 njXl= &1

(1) REEHSTF AIUH £5:

2T 2ptA F5E wtelge] o8 JAHYS
28 dAle webwd 2 S wet AA FE
At (Fig. 7A). stelw ¥= 10 M4 58 +5
WE, 5349 14, FEe 77 BF 4
Ul %2 FEAAE FUESY st 12 5=
dAAE Y Zyt gAHE Al FHsgeh 107
Mo AE FH4 ¢ 5 A n gz BT A
% (fibrillation)e] vlelytow] 102 Mo AL 450 &
A Agzivh #E SEE /] Fstd 2 ey B

=

=7t FobdE o A =2t £EL =6 A
I 559 ALz 23859 Aol ed alFo] e
Wl AR FE 3X10° M4 2] T8 AE A
+ £ 4 dgrh
of g} 2 wrbEe] ¥ 5 JAF FA O2F

N

o] #g WEgs ebdglch(Fig. 7B). 43UEE

el 1078 Mol A 24+3(%) (n=4), 3X 1078 Moj] 4]
44+4(%) LS de FEAARE ZA A=
1075, 3X107° Mol A} 47-55, 49+4(%) F4E ul*ﬂ
g ol 10 MolA & AlFe] veht S35

AR 4 dgvh 25349 wAe 107, 3><10—6,
10 Mol A 7] 8+2, 1412, 15+3(%) 28R e
FEAAL A wlwd AL el 3X107° M4
5114(%) & A zA&stgel, FB=279 b4 A
E F55A8 "AddAel wlxdbe] 107% 3x107%
105 Ml A 241, 102, 24--3(%) F4EE W2 oA
7F AskA gebsl 3x107° Mol A 61£5(%) 2 =2A] 2+
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A ) Rat uterus

[v>]

wet wt 42mg

g/1

Verapamil Conc,

K 60 mM 10min
Ca2
%
0 o—,
s 20}
‘@
[=¢
R
5 40F
c Rat uterus
]
5 60fF Mean* S E.
=
L n=5
2 gof
E 100
0 108 3«06 105 107 310 o
Verapamil Concentration
Fig. 6. Dose-dependent inhibitory effect of verapa-

mil on 60 mM K-contracture. Contracture
tension decreased in a dose-dependent manner
after the treatment with verapamil.

45t Bgd vebigich w8 Az e
e FE Sobell wEl Fele] zhhdtd 107°M ol 4 vﬂ
F3+8] 7044(%),3X 1078, 1075 3X107°M ol 4] 48+3,
45:+4, 253:5(%) 2 lelyteh

FA4E L v Aoz Hemee weby 100°M
2 AAq +5¢ AR Al Az 2w
FEE ¥4 53 540] 3 4= g vh(Fie. 8A). A

9 Z7e ZH FE sumMdlA gAs], FFUEE
4mMoll 4 5] 90% ko= B &S ek =544

wAe dazgic o358 A, 4mMd4 o 160%,
smMol A ok 190%9] 74 Bgor 2A3YE 4,8mM
alA oF 145%, 170%2 = FFRr} wo] F713 2he
vebdg gl et

A AFo] vehte FEQ sebE 100 M 2
Al &0 A9 A AL ZF FEE 16mM 7}
A FAAAE NEL} 2K FAHL, 2T

528 3¥EA Xl (Fig. 8B).

rlo

:AlI8H Al 1% 1984—

ol T ATl A webwd] QA FEL o FE
7R e st Ao Alwk 2 o] 48] FEAAE st A
&S ua A4E 5 dAlEh

(2) ElElEnt 2E 4%

ZE A5E Qo AT debw 100°M & o
St = 4H e Zslele Wit ggn 100°M 8 aep
w& 7hebak AE o] Anbs] st A2 60% A
E2 dojzlon o]a) ZF FEE 16mM 7R F7HA
A AH9 277} 2 S Fol gleh(Fig, 9A-i).
7o) doind Aol A =ebE 107°M & ol shat 49

| R TR
A. : 1Gmin
39

| N N N ,J
a N 308 3x10% 0wt

[L"’]
Rat uterus
wat wt 27 mg

Rat uterus
Mean £ S E.
n=4

B 20
c
2
T dof
=z
£ -
- 80T o Area of contraction curve Yf-
3
O Peak tension
801 Frequency
100 m— 0 =
9 168 3ag8 1075 30100
(La ]

Fig. 7. Effects of La*** on spontaneovﬁs.contrac-
tions. (A) The spontaneous contraction was
inhibited by Lat*+, At the concentration of
107*M Lat**+, fibrillation appeared instead of
regular rhythmic contraction. (B) The degree
of inhibition was manifested by comparing
the experimental value with that of normal
control.
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9 Zre dEFY 40% FEE w438 atLEet o
A 75% R EARA A48 5] F5E o] A4 Hb-g- (bipha-
sic response)& B.g 1 o] sd 107%g/l 2] welsld &
Fosted & Aol WEst siglend A4 Tyrode £
o 0 7 Zo}F=} A Fo] Alelzl v} (Fig, 9A-ii), Ca-free
K-Tyrode FAoz Aol wrstgivisl skAdsl 4telk
A F 107°M 9] =tetg Ak AAE Aol A
st A fFASE L q7d ZFF FEE 4mM R 4
E Aol g obFH W= ek okl (Fig. 9A-iii),

ZE A Fo] wiztsbd 107%/l 2 93] AR+
10°M 9] ghebE& Fdshal A3 FHe] w3l
Z FAG L e FE FEE 8mM 7R F7HA]
AE ZAH e =274 ofF wIst flolsH(Fig. 9B-1),
ek 10° M 2 A A F 2L Y =telge] £
25 Ca-free K-Tyrode g o2 zolF=} o] A
A3 AR & A (Fig, 9B-ii). shebs 107°M
s ovlelsbd 107%g/1 B =pikd 5o [Shls] A=
Aol A 2k ko] skebesl wElsbde] T K-
Tyrode o 2 2 sgolFx} AHo] A48 A & F
A 5ty o} (Fig, 9 Biii),

A 71 A}

terus
L 105 M Rat

o T 8
[N e

4 8 mM

1B min

Centrol

Pt 8 mM Ca
/// ‘- u\

10'sec

Tg 21 mg
A

0 min

*105 M La

Contrul

Lt kM

an A AARA R AL
L G186

cat ,mM

B.

—_—

Fig. 8. Effects of Cat* addition on Lat*+ -suppre-
ssed spontaneous activity. (A) In the strip
inhibited by 107°M La**+, contractility was
completely recovered by extra Ca**, (B) But
in the preparation suppressed by - 10~*M
Lat+*, the regular spontaneous contraction
was not developed even in the medium con-
taining 16 mM of Ca*+,

. WE, webeel W AT
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Fig. 9. Effects of La*** on K-contracture. After
the transient depression of tension by 107*M
of La***, the strip showed considerably large
size of contracture, hardly influenced by
external Ca** or verapamil.
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