andrographolide

“ (Shamsuzzoha ox ... 978;
‘ , 2528;
, 2529) 1 andrographolide
andrographolide !
, M V* 4
andrographolide : ‘
( , 2529)

( y XJ g » XX X

andrographolide

andrographolide g
Vi 4 andrographolide | spontaneous
contraction andrographolide
spontaneous contraction o «X»( | 6-8) P

andrographolide

{ Xoonoo* X X X y

andrographolide

X

acetylcholine, histamine, barium chloride calcium chloride

| XX

potassium-depolarizing Tyrodel solution
(915 " vive andrographolide
propulsive movement spasmogenic

action carbachol ( 5) " vixn 0
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In vivo andrographolide *
(antispasmodic activity)

* agonist
| andrographolide  agonist
andrographolide

intestinal smooth muscle smooth muscle generate action
potential Bolton (1979 a) agonist
smooth muscle agonist receptor
3 1) plateau phase
action potential phasic contraction  2)
receptor-operated calcium channel ' Caz+
| /) ag(f)nist Oﬁge.ceptor
bound calcium Ca2+ ' tension
contractile proteins  3) receptor-cperated calcium channel
Ca2t ( Na+ ) depola-
rization cell membrane action potential freguency
frequency of contraction : agonists
' receptor
andrographolide * acetylcholine
acetylcholine 2
1) " muscarinic receptor !smooth muscle
cell ' (Day & Vane, 1963; Paton & Zar, 1968)
2) - ’ intramural nerve plexus E acetylcholine
* (Day ex «.. 1963; Chiou, 1973) '
acetylcholine  smooth muscle cell *

1) membrane permeability  Ca2+ (Durbin &



Jenkinson, 1961; Chang & Triggle, 1973; Brading & Sneddon, 1980)
U muscarinic receptor 0 ) receptor-operated channel
Ca2+ Ca2+
muscle contraction (Bolton 1971; 1979 a,b)  2) depolarization
cell membrane ion influx  Nat Caz+ voltage-
dependent ion channel o action potential o
) - ) (Burgen & Spero, 1968; Bolton, 1979 b; Brading
zt at., 1980) acetylcholine 2 components
A phasic contraction X calcium labile bound source ) cell
membrane sustained tonic contraction calcium
(Chang .. at.,1973; Takayanagi, Hongo & Kasoya, 1977)
9 androrapholide acetylcholine
noncompetitive antagonism atropine
competitive antagonism NS andrographolide 1 XJ
acetylcholine receptor
post-receptor event

acetylcholine

andrographolide  cholinergic action

) S o coaxial stimulation

Paton (1955) twitch responsell ' atropine
anticholinesterase compound twitch response " procaine

twitch response ) ’ anoxia cooling o
twitch response nervous tissue
inactivation (Day ox o .. 1963)

coaxial stimulation 1

parasympathetic postganglionic nerve fibers S acetylcholine

XJ XJ

contraction myenteric plexus
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longitudinal muscle strip guinea pig ileum
electrical stimulation spontaneous acetylcholine output
acetylcholine coaxial stimulation
myenteric plexus o (Paton ... 1968) ' I10
1 o androgvravpholide o twitch response

atropine
andrographolide '
postganglionic neurons
atropine 27 |
guliniefatpjig intestineg  muscarinic relclepl)tor 2 subtypes subtype
nerve ending subtype smooth muscle cell
receptor subtypes agonist affinity
antagonists (Burgen ... 1968; Bolton, 1979 h)
atropine | 2 | acetylcholine  nerve
ending acetylcholine ~, receptor postsynaptic membrane
| I andrographolide h pre-
postsynaptic membrane - andrographolide
atropine
hisEamine

Vv
histamine  guinea pig ileum 2 1) indirect action

\%

0 fast unsustained contraction Ilv histamine small dose
V intrinsic nervous plexus . acetylcholine V
2) direct action V sustained contraction

-receptor " cell membrane smooth muscle V
direct action histamine longitudinal smooth
muscle cell indirect action > nervous plexus ¢ circular

smooth muscle (Brownlee & Harry, 1963; Harry, 1963; Bertaccini, 1982;
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Parsons, 1982) direct action histamine
indirect action [2 ] mepyramine binding
longitudinal muscle | circular nuscle 7 II (Chang, Tran
& Snyder, 1979; Bertaccini, 1982) ; ) histamine
smooth muscle cell histamine H.J-receptor
membrane permeability Nat Ca2+ )
Ca2+ intracellular site (Douglas, 1980)
histamine depolarization action potential discharge
plateau phase action potential
histamine potential-sensitive ion channel Na+
Ca2+ influx Ca2t 3 0
S (Bolton, 1979 a) Y
andrographolide histamine
dose-response curve (0 andrographolide ¢ androgra-
pholide ] noncompetitive antagonism chlorpheni-
ramine competitive antagonism histamine
-receptor ) andrographolide post-
receptor event ‘ ] histamine
X e ) andrographolide barium chloride

T specific receptor

barium guinea pig ileum  barium innervated longitudinal
strips | denervated longitudinal strips | Ibariulm

) | " onerve plexus  acetylcholine
(Paton, 1968) atropine /

barium chloride  guinea pig ileum (Antonio, Silva & Yashuda, 1973)
botulinum toxin (block acetylcholine release), tetrodotoxin
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(block neuronal conduction), hemicholinium (block acetylcholine

synthesis) black window spider venom (  neurotransmitter
presynaptic neuron) barium chloride
o barium chloride - | V nerve plexus .
acetylcholine (Clement, 1981) barium cell
membrane smooth muscle | prolongation of depolarization
(Suzuki ox a1., 1964) V voltage-dependent Ca2* channel
Ca2+ membrane bound Ca2+
Ca2+ (Karaki ex at1., 1969;
Clement, 1981; Karaki ex a1, 1986) barium
voltage-dependent Ca2+ channel « (Yoshino & Yabu, 1985)
barium
V intracellular calcium V contractile
protein (Yukisada & Ebashi, 1961 ; Clement, 1981 )
13 andrographolide | | barium
chloride noncompetitive antagonism [ * verapamil
verapamil Caz+ inward-current
channel | V V action potential upstroke V
verapamil action potential action
potential *verapamil (Bolton,
1979 a) anldrographolide
verapamil contractile protein
. andrographolide | 0 V

calcium chloride  potassium-depolarizing Tyrode's
solution high potassium
potassium gradient membrane membrane potential
depolarization | depolarization V potential-dependent



ion channel Nat Ca2+
(Bolton, 1979 a) Ca2+ IceIIuIar
site (Urakawa & Holland, 1964; Karaki ox a1., 1969) Ca2t
high potassium 0
2 phasic contraction Ca2+ cellular
site tonic contraction Ca2+
(Urakawa ox 1. 1964; Pfaffman, Urakawa & Holland, 1965; Karaki
ox a .. 1969; Bolton, 1979 a) y i 15
andrographolide tonic contraction
high potassium I andrographolide
) biphasic response | tension
absolute ethanol
v absolute ethanolI " absqu&e* &tt}anol
0 tension tension
maximum contraction andrographolide
Ca2+ potential-dependent
calcium channel .tonic contraction | high potassium
' Ca2+ L depolarization
high potassium neurotransmitter nerve-ending
’ (Paton ox a:.. 1968; Bolton, 1979 al) guinea pig ileum
innervated pﬁfpar@tion tensio
high potassium acetylcholine
andrlographolide ) i pre-
postsynaptic membrane andrographolide
tension

I

absolute erhanol

andrographolide absolute ethanol
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ethanol  guinea pig ileum longitudinal

J

muscle strip ethanol 35-260 NV !

longitudinal muscle ' ! acetylcholine, potassium chloride,

barium chloride ' twitch response | S
binding  muscarinic receptvor ethanol

receptor activation (Clement, 1980)
ethanol  canine gastric antral circular muscle

ethanol 17-260 NV frequency, amplitude
plateau phase slow wave phasic contraction
acetylcholine ethanol ~ 45Ca
ethanol transmembrane Ca™+ flux (Sanders & Bauer,
1982) o avbsollute etha?ol 1.2 X|10~1|IV\/I
absolute ethanol ' (P > 0.05) ~ acetylcholine
1 andrographolide
" absolute ethanol — T 1K 104M
absolute ethanol
(P < 0.05) propulsive
movement andrographolide  antispasmodic activity

spontaneous contraction 0 (7) andrographolide

andrographolide
receptor
andrographolide | nonspecific antagonism  site
ofvaction andrograp@olide 1
cumulative dose-response curve
acetylcholine, histamine barium chloride PD" values

V .
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andrographolide 2-4 PD* values
| - (P > 0.05)
barium chloride 9 | I. o nerve plexus y“i‘ o
andrographolide nerve piexus smooth
muscle cell ] y refeptorI
activation andrographolide 2
] C carbonyl group
Oxygen 06
" double bond Q C C reactive double
bond ] active site proteins
tissue *function tissue - |
sulthydryl group ! group reduce oxidize
sulthydryl reacting compound
electrical activity electroplax
sulthydryl group - acetylcholine-activated permeability
system (Karlin & Bartels, 1965) ' dithiothreitol (OTT) !
| reduce disulfide linkages sulfhydryl group
potentiate effect histamine  rabbit aorta | DIT V
Ipofentiatlion reduce disulfide bridge

! -receptor  contractile mechanism (Fleisch,
Krzan & Titus, 1973; Bertaccini, 1982)
andrographolide

fill sulthydryl group ! ) tissue function
DIT sulfhydryl group protective reagent (Cleland, 1963)
A DT andrographolide spontaneous

contraction DIT 1, 15



Zm\/l\/l v antispasmodic activity andrographolide

andrographolide 0 sulfhydryl
group  tissue

andrographolide
plasma membrane o
phospholipid - plasma membrane  polyphosphoinositides K
' phosphatidylinositol 4-phosphate phosphatidylinositol
4,5-bisphosphate (PIP ) PIP2 “ ca+
muscle contra%ion (Abd?/l-Latif, 1985)
smooth muscle high potassium, histamine
acetylcholine phosphatidylinositol turnover
| qqonists 7] PP (Bolton., 1979 a)
andrographolide

PIP2 Ca2+ '
*

%

v o ¥

andrographolide contractile mechanism
- requlartory protein ° 3 =

contractile apparatus

contraction calmodulin

andrographolide

Vivo) andrographolide
charcoal meal (o D) andro-
grapholide andrographolide
carbachol ! In vWIO

andrographolide
andrographolide

19 suspension 3



. 3 x
andrographolide }
2 . 1
, 2529) ! 3
(I " andrographolide }
andrographolide
chronic toxicity andrographolide

, i andrographolide
andrographolide spontaneous contraction

acetylcholine, histamine, barium chloride, calcium
chloride® potassium-depolarizing Tyrode  solution
coaxial stimulation andrographolide

propulsive movement : Vivo)
carbachol andrographolide
antispasmodic activity andrographolide
receptor nonspecific antagonism site

of action andrographolide

receptor activation
andrographolide
contractile mechanism
andrographolide !
andrographolide
andrographolide In VW 0
( , 2529)
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andrographolide

andrographolide andrographolide
2 if 5
andrographolide
If In VMo
andrographolide chronic toxicity
andrographolide
andrographolide andrographolide

andrographolide
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