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‘ ) Cltona macrophyila Wall
Leguminosae , :
, 3
3-6 7-15 ,
5 6-8 ( 2539)
( 1) ( 2)
( , 2526)
(
2539)
«
(Clitona macrophyila Wall.)
19-2.4 8 d phenol
chloroform d
(antinflammatory & antipyretic effect) aminopyrine aspirin
( 251 5)
chloroform rotenoid  clitoriacetal
stemonacetal clitoriacetal (antinflammatory &
antipyretic effect) (Taguchi, Kanchanapee and Amatayakul, 1977)
rotenoid
6-deoxyclitoriacetal strong cytotoxic activity
cuttured P-388 lymphocytic leukemia cells cuttured KB cells ( Lin et al.,
1992)

6-deoxvclitoriacetal
130-130 C, H-NMR spectrum
H-bonded hydroxy 8 11.52, aromatic singlet 8 6.65 8 6.41,



eta-coupled proton 2 §5.92 85487, methylene proton
8 451 8 4.39,methine proton doublet  4.49 methoxy singlet

3 8 3.73, 8 3.66 8 3.65 Clitoriacetal
6-deoxyclitoriacetal HR  mass
spectrum 6-deoxyclitoriacetal ~ CIH1808 374
clitoriacetal 16 mu 0Xygen
clitoriacetal 1 methylene carbon resonance 63.5 1C-NMR
spectrum 6-deoxy clitoriacetal ( 3)( Lin et al,
1992)

6-deoxyclitoriacetal ~  cytotoxic effect

6-deoxyclitoriacetal
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3 [ 6-deoxyclitoriacetal
(Lin etal.,1992)
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calcium channels calcium channels 2 Voltage-
dependent channels Receptor-operated channels Voltage- dependent
channels 2 subtytes L T channels cation
Ba 1Ca%  Sra Co+ Mg Ni+ Vo
membrane potential calcium channels
channels requlated  endogenous modulators Receptor-operated channels
membrane

potential (Yu and Bose,1 991)

second messenger

sarcof lasmic reticulum (Horowitz, Menice .Laporte and Morgan,1996) Karaki
Weiss  (1988)
(intracellular free calcium)
1
( 4)
11 resting influx ~ leak mechanisms

sarcoplasmic reficulum

12 Voltage-dependent Ca2 channels
action potential depolarization
Ca2+channels
Voltage-dependent Ca2 channels 2

1.2.1 Slow-inactivating voltage-dependent Ca+ channels
1.2.2 Fast-inactivating voltage-dependent Ca2+ channels
13 receptor-linked Ca2+ channels
receptor acetylcholine , serotonin Loxytocin
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Depolarnization

R s o P
Ca . ﬁv - F) Ca —> Ca?" Movement
{ M Ca2- Channel Opening
Leak

D Ca?* Release Initiation

Ca?* (D caz* Pump
Fy
IEReceEto L P,
Ca?* :
Contractile Protein
Ca®*

Ca calcium ion

VDC(F) . fast-inactivating voltage-dependent Ca2 channel

VDC(S) slow-inactivating voltage-depentdent Ca2 channel

RLC receptor linked Ca  channel

SR sarcoplasmic reticulum

Pl phosphatidylinositol

IP3 . Inositol-1,4,5 -triphosphate

fi 4 fl 4

(Karaki and Weiss, 1988)



2.
sarcoplasmic recticulum(SR) 3

2.1 calcium induced calcium release Voltage-
dependent Ca2+ channels (fast activated)

(sarcoplasmic recticulum)

2.2 caffeine induced calcium release

caffeine
(sarcoplasmic reticulum)

2.3 receptor IP3

(inositol-1,4,5-riphosphate) ( 5)
(sarcoplasmic reticulum)(Bourne and Roberts,1995)
depolarization sarcoplasmic  reticulum  membrane
sarcoplasmic reticulum

(Ca2y
(intracellular calcium)
sarcoplasmic  rectieulum(SR)
voltage-gated Ca2+ channels
Ca hinding protein calmodulin calcium-calmodulin complex
myosin  light chain  kinase(MLCK)
phosphorylation ~ myosin inactive myosin active myosin

actin actin myosin
phosphorylation ~ myosin myosin-inked regulation

myosin  dephosphorylated
latch bridge mechanism dephosphorylated myosin
actin
caimodulin
calcium-calmudulin-MLCK



MLCK phopatase dephosphorylate myosin light chain { myosin
actin {
(Murphy, 1993 ; Somlyo, p. and Somlyo, V. ,1994  Wiliam and Ganong,1 995)
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G
PLC
Cal
PKC
PIP2
1P3
ATP

~ Response

= G-protein R = receptor

=Phospholipase C DAG = diacylglycérol
=Calmodulin = Substrates of the kinase
=protein kinase C ADP = adenosine diphosphate
=Inosilol (I,4)-diphosphate  E = enzyme

=Inosilol (1,4,5)-triphosphate Cal-E = calmodulin binding enzyme
=adenosine triphosphate SP = sublrates phosphorylated

Tl 5 The Ca/ phosphoinositide signaling pathway
(Broume and Roberts, 1995)

il



Ca™ + Cam

=

Ca-Cam
Ca-Cam-MLCK +/ --p ‘? ATP
A
MYOSIN -p kinase (Cam kinase 11,
(RELAXATION) (CONTRACTION) kinase A, kinase ¢ /

SMPPIM ————» 37-130K-20K

Pi
holoenzyme

A
37-130K-20K

Arachidonic acid Kinasc C
\ 1 YDAC
G proteins
Receptor
Ca = calcium ion
Ca-Cam = calcium-calmodulin
MLCK = myosin light chain kinase
SMPPIM = smooth-muscle myosin light-chain phosphatase
ATP = adenosine triphosphate
DAG 1 diacylglycérol
P “ gamma phospate group
fi iff

(Somlyo, p. and Somlyo, V. ,1994)



Muscarinic receptors
acetylcholine (ACh) .
muscarinic receptors (Pappano and
Watanabe ,1995) subtype muscarinic receptors

(Caulfield,1993  Pappano and Watanabe.1 995
Lefkowitz,Hoffman and Taylor, 1996)
M,
My
M3
W
Mg
acetylcholine 2
1. Receptor operated Ca2 channel (Bolton,1979)
2. Voltage - dependent Ca2 channel (Hulme.Birdsall and Backley,1 990)

acetylcholine  muscarinic receptors ( ?)
couple  Gk-protein G -protein My M4 Gk -protein couple
potassium (K ) channels OC /3 Subunits Gk -protein
phospholipase Ag (PLAg)w lipooxygenase-derivied coupounds
couple G, -protein adenyl cyclase (AC)
CAMP protein kinase A (PKA)
receptor-operated K channels voltage-gated Ca2+ channels
couple  Gp-protein  G8-protein M,Mg  Ms couple
Gp -protein (putative G protein) phospholipase ¢ (PLC)
diacylglyceral (DAG) IPg PKC
(sarcoplasmic reticulum)
couple  Gs-protein AC
second massenger  CAMP PKC

(Hoover,1994;Hulme,Birdsall and Backley,1990;Wess,1 993;Caulfield,
1993;Lefkowitz,Hoffman and Taylor,1996)
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MZ Ml M3
\ 4
M, M, M, M, M,
A e 4
G, G; G.?
a  Pya
| I APLC l?
PLA?2 4/ AC 1_4—1 AAC
DAG P2 /1
AA * CAMP l A cAMP
Caz’
PKA | l
LODC APKC  AMPKC  APKA
(CalCal)
fiK 4/Ca (nean) 4>Ca2*

K (smc)oth muscle) ~Ca2+ *N a2*

myosin phosphorylation

1

Hyperpolarization (heart) Depolarization Depolarization or

Depolarization (smooth muscle) Postsynaptic hyperpolarization
Cardiac inhibition excitation Smooth muscle contraction
Presynaptic inhibition Grandular secretion
Antagonism of smooth muscle relaxation Presynaptic inhibition

AC = Adenyl cylclase DAG = diacylglycérol

PLC = phospholipase ¢ PKA = protein kinase A

GKG,,GpGs = family of G-protein  IPg  « inositol triphosphate

PLAg - phopholipase Ag PKC 1 protein kinase ¢

AA = arachidonic acid LODC - lipooxygenase-derived compounds

PK(Ca/Cal) *protein kinase that is sensitive to calcium and calmodulin

7 acetylcholine muscarinic receptors
couple G- protein (Hoover,1994)
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Serotonin receptors

Gaddum Picarelli (1957) subtype
serotonin(5-HT) 2 D-receptor M-receptor M-receptor
parasympathetic nerve ending acetylcholine D-receptor
1 5-HT receptor I (Hoyer et .,
1994 Saxena,1995;Sanders-Bush and Mayer,1996)
1. 5-HT, receptor 5 subtype

5-HTu receptor raphe nuclei,hippocampus

5-HT,g receptor substantia nigra,globus pallidus,basal ganglia
5-HT,oreceptor cranial  blood vessels

5-HT Ereceptor cortex  Striatum

5-HT,p receptor periphery
5-HT,a receptor receptor operated K+ channel
voltage-gated Ca8+channel couple pertussin
toxin-sensitive Gj/GO  protein . subtype autoreceptor
axon 5-HT
2. 5-HTsreceptor 3 subtype
5-HT" (D-receptor) platelet 1 cerebral cortex

5-HT20 receptor stomach fundus
5-HT 2 receptor choroid plexus
5-HTgeceptor PLC second messenger 2 DAG
PKC second messenger 2 inositol triphosphate(IP3)
(sarcoplasmic reticulum)
(Rang and Dale.1 995;Sanders-Bush and Mayer

1996) direct effect lleum
5-HT acetylcholine
lleum 5-HT _ neuronal receptor (Cohen et .,1985)
3. 5-HTg receptor (M receptor) peripheral nerves area postrema
monoamine neurotransmitter receptor ligand-operated ion channel
4. 5-HTa4receptor hippocampus
AC CAMP

5. 5-HTg receptor hippocampus
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. 9-HTereceptor striatum

7. 5-HT7receptor  fi hypothalamus intestine fi
Adrenergic receptors
adrenergic receptor 2 (Bylund et al.,1 994;Rang and Dale.1 995

Lefkowitz,Hoffman and Tayer, 1996)
1. GGadrenergic receptor 1 2
0CL-receptor 3 Subtype Otlareceptor fi
cerebral cortex , cerebellum 1 lvas deferens 1 0CB
1 aorta 1cerebral cortex 1 Lhippocampus,  0CH
aorta , cerebral cortex , prostate  hippocampus
0C2receptor 3 Subtype 0c2 receptor platelet ,
cerebral cortex , locus cervleus spinal cord 1 OCRreceptor
QCreceptor cerebral cortex
2. [™-adrenergic receptor 3
[? -receptor
A 2- receptor } 1 1
genito-urinary 1skeletal muscle
[?73~receptor  adipose tissue

signal transduction ~ adrenergic receptor 3

L a,-receptor a Jadrenergic receptor
8 (sarcoplasmic reticulum)
phospholipase Cy isofroms couple
Gq -protein hydrolysis membrane-bound polyphosphoinositides

phospholipase second messenger DAG IPg IP3
#

(sarcoplasmic reticulum) DAG PKC (Minneman,
1 988 ; Ruffolo et al.,1 991 ; Bylund et al.,1 994 ; Lefkowitz .Hoffman and Taylor,1 996)
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2. Ot2-receptor AC | G-protein-gated K+channel
membrane hyperpolarization voltage-gated Ca2+ second
messenger Na /H exchange. Phospholipase ¢ -/?2 activity

arachidonic acid  (Ruffolo et al.,1 991 ;Bylund et al.,1994,Lefkowitz,
Hoffman and Taylor.1 996)

3. [T-receptor AC couple G-protein
CAMP . CAMP-dependent protein kinase phosphorylation
(Bylund et al., 1994 ; Lefkowitz,Hoffman and Taylor, 1996)

Histamine receptors

histamine * histamine receptor 3 subtype (Rang
and Dale,1995  Burkhaiter,Julius and Frick,1995  Leurs and Timmerman, 1995 ;
Babe and Serafin,1 996)

Hlreceptor { 1
Hlreceptor couple ~ G-protein PLC IP3  DAG

IP3

(sarcoplasmic reticutum) DAG PKC
Ca2 /calmodulin-depentdent protein kinase ~ phospholipaseAg

H2receptor , Jmast cells

H2receptor AC CAMP-dependent protein

kinase

H3eceptor presynaptic, ~ .myenteric plexus  neurons

H3receptor couple  G-protein
PLC IP3 DAG

(Burkhaiter, Julius and Frick ,1995 ; Babe and Serafin ,1996)
acetylcholine histamine(Leurs et ai, 1991 )



lleum

lleum

6-deoxyclitoriacetal

{

6-deoxyclitoriacetal

6-deoxyclitoriacetal

lleum
6-deoxyclitoriacetal

lleum
6-deoxyclitoriacetal
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