UNUN
eu 763-15-13 eu 763-10-01
eu 763-10-01
( , 2539 )
2-propylpentanal acetal prodrug  valproic acid
1
vitamin By pyridoxine
glutamic acid decarboxylase (GAD)
aminobutyric acid ( GABA) vitamin By ?
2
)
@)
; e OH |c| N .
L 2 i\ T
CH3 N/ H
HCI
CU 763-10-01 CU 763-15-13
MW = 315.85 MW =200
1 CU763-10-01  CU 763-15-13

CU 763-10-01

pyridoxine
pyridoxine



A CU 763-10-01
( Maximal Electroshock Seizure, MES )
50 ( median effective dose : EDR) 100
valproic acid ( ED50= 320 )
Rotorod test
50 ( median neurotoxic dose, TDM) 310

valproic acid ( TDD = 430 )
( , 2538 )
, 2539
CU 763-10-01 non specific antagonist
Ca
receptor-operated calcium channel ( ROC ) voltage-operated calcium
channel (voc) , 2540 CU 763-10-01

norepinephrine ( NE )
NE KCl CU 763-10-01
CU 763-10-01 ?

NE1 ONGE NE mediated
a r adrenoceptor
Otr adrenoceptor ( Minneman, 1998 )
CU 763-10-01 Otr adrenoceptor subtype

, 2539 CU 763-10-01

complex | CU 763-15-13 oxidative-
phosphorylation



eu 763-10-01

1, eu 7631513 eu 763-15-13
eu 763-10-01
? eu 763-15-13 ?

( receptor )
acetylcholine (ACh)
ACh

(Subtype)
CX"adrenoceptor Otla OCh (Xldadrenoceptor ( Hieble , 1995)
5-HTreceptor 5-HTIA5-HTB  5-HT10( Rang, Dale Ritter, 1995 )
CU 763-15-13
tissue receptor 15 ?

( antispasmodic )
papaverine Tyl
( non-specific smooth muscle relaxant ) ( Needemen, Com  Johnson, 1985)  ?
papaverine

( intracellular free
calcium ) contractile element

couple G-protein enzyme
phospholipase ¢ ( PLC ) hydrolyse phosphotidylinositol-4, 5 biphosphate ( PIP2)
1,4, 5-triphosphotidyl inosital diacylglycérol ( DAG ) adenylate



cyclase adenosine 5-triphosphate  cyclic adenosine 3', 5 monophosphate
( CAMP) guanylate cyclase guanosine 5-triphosphate ( GTP)
cyclic guanosine 3', 5-monophosphate ( cGMP )

2
( Horowitz , 199 )
1 jon channel
(ion exchanger)
2.
( Karaki ,1997)
1) L-type calcium channel
2) nonselective cation channel
3) calcium release activated calcium channel
4) sodium-calcium ( Na7caz+) exchanger

1) calcium-induced calcium release ( CICR )

(Karalo  Weiss, 1988 ; Zucchi Ronca-Testoni, 1997 ) CICR

caffeine ryanodine
2) inositol triphosphate-induced calcium release ( IICR )
P IP3
( Mikoshiba, 1993)  IICR
compartment 2
cytosolic compartment subplasmalemma  compartment cytosolic
compartment (contractile compartment ) contractile element

subplasmalemma (Ca2dependent mechanism)



calmodulin
( CaM ) calcium-calmodulin complex myosin light chain kinase
( MLCK ) phosphorylation myosin myosin
actin phosphorylated myosin dephosphorylate
MLC phosphatase phosphorylated myosin
MLCK  MLCK phosphatase ( 2)
phosphorylated myosin 3060
phosphorylated phosphorylated myosin
sustained contraction ~ sustained contraction
DAG

Caz pump Na#Ca2+ exchanger
(Ca2+ sequestration)

oxidative
phosphorylation glycolysis oxidative
phosphorylation contractile elements glycolysis
membrane ion pump
100-500 (tetanus)

(intracellular calcium) contractile element

calmodulin calcium-calmodulin conplex myosin light chain
kinase (MLCK) phosphorylation ~ myosin myosin
actin (Karaki
, 1997) 3
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L calmodulin kinase Il (CamKiII) MLCK active
2. myosin light chain phosphatase (PPase)
Phospholipase A2 phospholipid

arachidonic acid PPase (2A) PKC  tyrosine kinase

PPase inactive (2B )
3. free calmodulin ( CaM ) Cazrcalmodulin complex

? MLCK

4, actin myosin phosphorylated

Yamagishi , 1994 (3-adrenoceptor CAMP

CAMP
' CAMP

contractile element

2 high potassium ( high K+)
NE ( phenylephrine )
sustained contraction ‘ high K+
membrane depolarization voltage-
opertaed calcium channel Ca2f blocker verapamil
high K+
a-adrenoceptor NE receptor-operated
calcium channel transeit contraction
NE ?
(Nogueta ~ D'Ocon, 1993 )
Bolton, 1979
2 pathway
voltage-operated calcium channel ( voc ) receptor-operated calcium channel
(ROC) high K*  NE L-type calcium channel Karaki

1997 ( 4)



L high K4
contractile element

high K+ membrane depolarization
L-type channel Cazblocker  verapamil
2. NE agonist

subplasmalemma space ( noncontractile
compartment ) membrane Ca2-dependent mechanism  CICR (2A)
cytoplasm ( contractile compartment )

(2B)
3. NE  agonist L-type calcium channel couple
G-protein membrane depolarization
4. NE agonist membrane depolarization
nonselective cation channel L-type channel
5. NE  agonist nonselective cation channel  channel
monovalent cation
6. NE  agonist contractile elements
agonist
L-type calcium channel nonselective cation channel
sustained contraction agonist
CaZ' blocker
Ca2i blocker agonist
contractile element phasic contraction
SR Caz+blocker
noncontractile compadment
( negative feedback ) noncontractile compartment

SR K4 channel membrane
hyperpolarization receptor-mediated signal transduction pathway



10

on-selectl Voltage-dependent
catlon channel Ca channel

Ca-dependent Y
mechanisms 4

Ca-dependent
3 mechanisms

...........................................

4 ( Karaki , 1979)
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Caz pump Na/Ca2 exchange compartment SR

1. Voltage-operated calcium channel (voc )

voc 6subtype L N, P,Q R  T-type calcium channel

L-type calcium channel ( Kariyama , 1995 ) membrane
depolarization Caz+blocker ( Godfraind , 1986 )
(‘agonist ) channel nonselective cation channel
membrane depolarization L-type calcium channel
? channel couple  G-protein
L-type calcium channel
membrane depolarization (Kamishima , 1992) Karaki
1997 verapramil
high K+  NE
(dose - dependent)
Ca 2 blocker
(deplete)
ryanodine femoral artery
verapramil
(Kojima 1994)
2. Nonselective cation channel Calcium release catevated calcium channel

(CRAC)

a-adrenoceptor NE
(Godfraind, 1967)
(phasic  contraction) sustained
contraction (tonic contraction) phasic contraction



(Rapoport, 1987) tonic contraction
(Nishimura, Ota ~ Ito 1991)

Karaki Weiss, 1988 verapramil
NE Ca blocker
Caz L-type calcium  channel
(Godfraind , 1986) channel
NE tonic contraction Ca 2
L - type calcium channel non-L-type calcium channel
NE OC-adrenoceptor Ca2tfree
solution NE

(Nogueta D'Ocon, 1993)

Benham Tsien, 1987 ATP nonselective
cation channel
nonselective cative channel

(Katajima , 1996) ,
noncontractile compartment  Ca 2+ blocker
(Katajima 1994)

Ca blocker CRAC

3. Nat/ Ca 2'exchange

pathway

4. Calcium release from SR

calciuminduced calcium release (CICR) (Karaki and Weiss, 1988; Zucchi Ronca
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Testone, 1997) inositol trisphosohate-induced calcium release (lICR) ( Mikoshiba, 1993)

agonist

1) NE transient contraction (Nogueta

D'Ocon, 1993)
2) agonist metabolize IP3 (transient)
(Dom Becker, 1993)
3) SR ryanodine initial phase
sustained contraction (lino , 1988)

Ashida , 1988 ryanodine NE

50% 14%  bovine tail artery

high K+ Caz blocker NE  45%
82%  hovine tail artery
high K+ electro-microscopy bovine tail artery SR 60%
SR NE
L-type calcium channel
ryanodine-sensitive pathway

5. Ca2 pump in plasmalemma and the SR

Cazpump plasmalemma SR 7
Na#Ca2 exchange Caz pump
NaVCaZ exchanger

6. mitrochondria

mitochondria 7?7 ATP
ATP
mitochondria glycolysis
mitochondria ATP ATP



Chance, 1965

electron mitochondria
oxidative-phosphorylation

dehydrogenase
glycolysis

14

mitochondria

phosphorylase  kinase

L CU 763-15-13
( duodenum ) (aorta )
(vas deferens )
2. (site ofaction )  CU 763-15-13
(duodenum ) (aorta ) (vas deferens )
3. CU 763-15-13  papaverine
(aorta ) (vas deferens )
L CU 763-15-13
( duodenum ) (aorta )
(aorta) (vas deferens )
2. CU 763-15-13 ?

(aorta )

(vas deferens )
CU 763-15-13
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