isotonic (

), isometric ( ),
auxotonic ( )
Blatter (1978) isotonic
isotonic
3
5 1o yUg./ml.
oxytocin,
acetylcholine (Ach),serotonin (5- ) potassium chloride
( xc1 ) De Jalon
(p<0.05) (forceHl (frequency)

( dose-dependent

inhibition) 10 Mg./m1.
oxytocin, vanadate PGF 201
Locke Ringer EGTA

0.5 g. [/ kg.

oxytocin 1 i.u./kg.
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De Jalon

1.1 oxytocin 5 X 10-A i.u./ml.

oxytocin

hypothalamus paraventricular nucleus

carrier protein neurophysin granules
(axons) hypothalamohypophysial
tract infundibular process pituicytes
(Ganong,
1991)
oxytocin
( uterine contraction ) ( milk
ejection) oxytocin oxytocin
receptor oxytocin
receptor ( )
(sensitivity) oxytocin
(Takahashi et al. , 1980) oxytocin receptor
estrogen
oxytocin receptor
progesterone oxytocin receptor
(Nissenson , Flouret and Hechter , 1978 ; Alexandrova and

Soloff , 1980 ; Fuchs et al., 1983 ) oxytocin
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receptor
( Alexandrova and soloff , 1980 ) ? oxytocin
receptor ' (Crankshaw et al.,
1978) ( Riemer et al. , 1986 )
(Crankshaw,Romaniuk and Branda,1983) (Fuchs
et al.,1982) oxytocin receptor
(myométrial cell membrane) (Soloff,1979)
oxytocin oxytocin receptor ?
1. receptor - operated calcium <channel (ROC)

? ( Matsuo

and Uchida , 1987 ; Bolton ,1979 )

2. phospholipase C
? inositol triphosphate (IP3) ?
IP3 ? SR (Carsten and Miller,
1985 ; Savineau, Mironneau, J. and Mironneau, (. |, 1988 ;
Anwer,Hovington and Sanborn,1989 ) arachidonic
acid ? precursor eicosanoids protein
kinase C phosphorylation myosin light chains

( O'Neil , 1991 )

3. ? SR ( Carsten , 1973 ;

Carsten and Miller , 1977 , 1987 )

oxytocin”®



80

10 11
12-13
10 Ag./ml.
14

1.2 acetylcholine 1 x 10~e M.

Ach

15 Ach cholinergic
receptors 2 muscarinic receptors
nicotinic receptors

muscarinic receptors atropine

muscarinic receptors
subtype(Lefkowitz, Hoffman and Taylor,
1991 ; Rang and Dale, 1991)
5 subtype (Bonner,1989 ; Hulme,Birdsall, and
Buckley,1990 ; Watanabe and Katzung,1992) muscarinic

receptors

M3-subtype couple G-protein
Phospholipase ¢ (PLC) secondary messenger
IP3 DAG IP3  ( hydrolysis
phosphatidylinositol polyphosphates)

(SR)
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Lefkowitz, Hoffman and taylor, 1991; Rang and

Dale , 1991 ; Watanabe and Katzung, 1992 )

Ach
3

1. Cat+ - inward current potential
operated calcium channel (Bolton,1979 a)

2.

receptor operated calcium channel (ROC) (Bolton and

Kitamura, 1983)

3.

SR (Casteels and Raeymaekers , 1979 ; Brading and Sneddon

,1980 ; Lalanne et al., 1984)

Ach Ach muscarinic receptors
M3-receptor subtype calcium channel

Ach-M3 receptor interaction IP3
IP3
SR
Ach
16 17

18-19
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10 /<g./ml.
20 #
Ach
1.3 5-HT 5 x 10-e M.
5-HT
5-HT receptor (model)
isolated guinea pig ileum
5-HT receptor tf 5-HT receptor
2 D receptors
dibenzyline M receptors
morphine 5-HT receptor
D receptors (Gaddum and Picarelli, 1957)
5-HT receptor
3 5-HT1 ,5-HT2
5-HT3 5-HTz receptor D receptors
Gaddum Picarelli
( Frazer

Maayani and Wolfe, 1990 ; Roth, 1990;zifa and Fillion, 1992 )

5-HT
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5-HT 5-HT 2 D receptors

5-HT 5-HT 5-HT2 receptors ROC

phospholipase C

hydrolysis phosphoinositides phosphatidylinositol
(PI) IP3
(SR)
(Gaddum and Picarelli, 1957 ; Paton , 1968 ; Roth , 1990 ;
Zifa and Fillion , 1992)
5-HT
22 23
24-25
10 Ag./ml.
26
1.4 KC1 50 mM.
28-29
5 10 MS./m1.

KC1
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10 Ag./ml.

KC1 50 mM. K+

depolarization

potential - operated calcium channel (POC)

1,000 (influx)

(Bolton,1979 b) POC

(fast)

calcium induced calcium release "

( Karaki and Weiss , 1988 )
KC1
lanthanum (La3+) inorganic calcium
antagonist organic calcium antagonist verapamil,
nifedipine , gallopamil , diltiazem nicardipine

( Varagic , Milovanovic and Srkalovic , 1984 ; Granger

Hollingsworth and Weston, 1985, 1986 ; Edwards et al., 1986
; Milovanovic et al. , 1988 )

KC1

KCIT



KClI

# (

#

depolarization

receptor )

channels
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a POC
#
oxytocin , Ach , 5-HT
#
( receptor )
#
#
Ca2+ )
( extracellular calcium )
membrane
( KCI)
( oxytocin, Ach, 5-HT specific
calcium channels #
#
# calcium
# _
#



phosphorylation

protein

depolarization drug-receptor

(Bolton, 1979b ; Hurwitz , 1986 ;

Karaki

sarcoplasmic reticulum (SR)

electron microscope

SR

SR

1.5-7.5 %

estrogen (Somlyo,1985)

electronprobe analysis
SR

Kitazawa and Somlyo , 1984)

EGTA

(specific extracellular calcium chelator)

and Weiss

86

contractile

membrane

interaction

. 1988)

(Bond,

"calcium free contraction”"(Sakai

and Uchida, 1980)

SR
1968 ; Itoh , Kuriyama and Suzuki
Karaki and Weiss, 1988 )

( sensitivity ) "calcium

( Weber and Hurtz

, 1981 ; Saida

induced calcium

, 1982 ;

release”
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(CCR) SR
( Makoto,
1985 ; Karaki and Weiss, 1988 )
EGTA
SR
( Ashoori , Takai and Tomita , 1985 ;
Savineau , 1988 )
oxytocin
,vanadate PG FEo(
1. oxytocin
oxytocin
EGTA
De Jalon
9
(rhythmic contraction)
31
incubated

(Sakai, Higuchi and Uchida, 1985; Karibe, oishi and Uchida
, 1991) calcium antagonists methoxyverapamil
(D-600) nicardipine ( Uchida,

Sakai and Matsuo, 1989)



fura-2 fluorescence

( intracellular
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quin-2

calcium chelator )

( Matsuo et al., 1989 )

phosphorylation myosin light chains
electrophoresis 2 pyrophosphate
polyacrylamide gel electrophoresis urea - glycerol
polyacrylamide gel electrophoresis ( oishi et al., 1991)
MLCK inhibitor ML-9 KT-5926
MLCK phosphorylation myosin
light chains oxytocin
( Karibe et al., 1990 )
calmodulin antagonist trifluoperazine
( Ashoori et al. , 1985 )
EGTA oxytocin
calmodulin MLCK
protein kinase
cytoskeletal elements staurosporine
(protein kinase inhibitor) cytochalasin D (cytoskeletal
inhibitor) (Karibe et al., 1990)
Karibe (1991)
a
protein kinase C
diacylglycérol kinase inhibitor(R59022)
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diacylglycérol ? protein kinase C

phorbol ester (12-0-

tetradecanoylphorbol-13-acetate TPA)
down-regulation protein kinase C
oxytocin (Karibe et al.,
1991)
EGTA
oxytocin protein kinase ¢
31-32
' 10 MS-/mi.
oxytocin
EGTA
protein
kinase protein kinase C
cytoskeletal elements
2. vanadate ( Na3v0O4 )
(ATP) calcium and

magnesium adenosine triphosphatase ( Ca,Mg ATPase )
ATP
ATPase (cell membrane)

calmodulin (Wuytack et al., 1984)



vanadate (Na.3vo4) ( wibo,Morel

90

and Godfraind,1981 )

ATPase SR calmodulin
vanadate
vanadate
vanadate
SR
(Carsten and Miller,1987; Karaki and Weiss , 1988)
33
EGTA vanadate
fura-2 fluorescence
(Fukuzaki et al., 1992)
oxytocin
oxytocin phosphorylation
myosin light chains vanadate
phosphorylation myosin light chains
electrophoresis 2 PPi PAGE urea-glycerol

PAGE ( Oishi et al.,1991 )
vanadate
MLCK inhibitor H-7

H-7

phosphatase

vanadate

KT 5926 (Fukuzaki

(Nechay, 1984)

KT 5926
protein kinase c¢ inhibitor

et al.,1992)

vanadate

phosphorylation
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phosphatase
phosphorylation dephosphorylation myosin light chain
phosphorylation phosphorylated
myosin light chain myosin light chain
actin
(Fukuzaki et al., 1992)
phosphorylation MLCK '
KT 5926 vanadate DIDS
anion channelw vanadate anion
channel (érythocytes) ( Nechay,1984 )
vanadate phosphatase

anion channel

EGTA
vanadate phosphorylation myosin light
chain phosphatase
protein Kkinase
protein kinase ¢
33 - 34
10 Ag./ml.
vanadate
EGTA
vanadate vanadate
vanadate protein kinase ¢

phosphatase MLCK
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3. PGF 20(

o2 LU 2

35 PGF2<
SR PG F 20(
ATP-dependent calcium binding
(Carsten, 1973)

SR (Carsten and Miller, 1977, 1987)

35-36
10 Mg./ml.
PGF20(
EGTA
SR
3.
0.5 g./kg.
oxytocin 1 i. ./kg.
oxytocin

37-45
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(in vitro) (in vivo)
oxytocin , Ach ,
5-HT KC1 De Jalon

(dose-dependent inhibition)

oxytocin, vanadate PGF£0<
Locke Ringer EGTA
oxytocin oxytocin
oxytocin
95 U
receptor (non-specific

receptor antagonists)

drug - receptor
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Interaction
calcium channels

EGTA "1

SR protein kinase
protein kinase C cytoskeletal

elements
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