andrographolide
(isolated rabbit jejunum)

andrographolide spontaneous

contraction o ( (cumulative dose)
androgra.pholide%l 1.14 % 10.5M  10.27 * 10_5M
? N and\r]ographoliidle
spontaneous contraction
.* 6 o % inhibition
" andrograipflmlide 1.14 x 10 5M
3.23 t 161% andrographolide  organ
bath 10.27 X 10 5M andrographolide
81.00 £ 167%  andrographolide
(amplitude) '
Tyrode
andrographolide
. absolute ehtanol Vo
ebbsolute ethanol ~ spontaneous contraction |
absolute ethanol absolute
ethanol | _' andrographolide |
VA I it \

6 absolute ethanol 1.37
x 10 2M- 12,35 X 10 2M absolute ethanol
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I_1min
a
{
4
Ethanol 12XIO1M
19
1min =l
=
b
Y/
A 8x10° M
Imin
[ |
C
| 4
A 1xicT4 M
CT andrographolide absolute ethanol

v J

spontaneous contraction



% control
O Ethanol 12x1601 M
10
U A 8*105 M
-
13 A Ix14 M
80
6 .
4
HITTFHTTTT777/
2 S |
o 1

8 . andrographolide absolute]/etheinol
spontaneous contraction
mean SE.
ethanol ( =46), A8 x 10~5M ( = 8),
Alx 104M ( =6)
* control
P <0.05 .
& ethanol
P <0.05

25
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andrographolide
absolute ethanol * /
(P < 0.05)

2. andrographolide
(isolated guinea pig ileum)

v i * ftl v *

andrographolide

| cholinergic action ' acetyl-
choline ) exogenous acetylcholine - h
acetylcholine V postsynaptic release h V
| |1
non-cholinergic action acetyl-
choline cholinergic rece)Ptors P
andrographolide]{ histam4inergic action |
histamine andrographolide
o barium chloride calcium chloride S
2.1 andrographolide acetylcholine

andrographolide
acetylcholine

absolute ethanol atropine ! Wacetylcholine
7-5 X 10-9M- 1 x 10 6M cumulative dose
' ) . acetylcholine | maximum
contraction 5 x 10~7™M 9  andrographolide

acetylcholine
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VW » v |

andrographolide dose-response curve 9
andrographolide noncompetitive inhibition
* atropine competitive inhibition

dose-response curve acetylcholine
%

control * atropine 7.2 X 10 9M andrographolide

8 x 10 1 x 10 IM maximum contraction V24.19 t 5.05%
33.51 £ 5.57% absolute ethanol |
maximum contraction 15-52 + 3.77%
V | VU %
dose-response curve andrographolide * *
atropine | control =" (P < 0.05)
dose-response curve potencies PD), values
andrographolide absolute ethanol PAN value
atropine 2 PD" values andrographolide
8 X 10 5m 1 X 3.49 +0.15 3.64 £0.13
% ' (P> 0.05)
PD" value absolute ethanol VN (P < 0.05)
2.2 andrographolide !
coaxial stimulation
Paton twitch response

v

postganglionic nerve fiber (Paton, 1955)
acetylcholine myenteric plexus guinea pig ileum
(Paton & Zar, 1968) 10 -

10 10a

\ | 111 %

twitch response 10



% of maximum contraction

100

80L

601

40L

e—e Control

0—o0 Ethanol 1.2x10 M
o-o0 A 8x10° M

-m A 1x10%M

A—a Atropine 7.2x10°M

28

20|
oL
L 1 i} 1 1 1 1
82 8 7.5 7 6.5 6 58M
— Log [ACh]
9 cumulative log jiose-response curve

acetylcholine mean

SE.  control ( = 34), ethanol ( = 6),
A 8x10 -m( =6), A 1x10 ( 8), atropine
( =6) dose-response curve
andrographolide , atropine
control * P <0.05
* control ' P <0.05

ethanol P < 0.05
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2 PD" values andrographolide absolute
ethanol PAM value atropine cumulative

log dose-response curve
acetylcholine mean + SE

_ log affinity of
antagonist _
the antagonist

noncompetitive antagonist

A 8x105M PD2 3.49 £0.15
( =6

A1 x 10~4M PDA 3.64 £0.13
( =298

Ethanol 1.2 X 10 PD2 1.02 £0.22
( =6

competitive antagonist
Atropine 7.2 x 10 PA2 9.30 + 0.09
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absolute ethanol (1)
absolute ethanol 2.82 £ 4.93%
Ty | C .
| absolute ethanol * (P> 0.05)
andrographolide twitch response B ( 10c,d)
| ‘andrographolide C 8 105M. 1« lo4M
22.75 + 2.81% 44,06 1 4.21% 1
- . absolute ethanol
| } (P < 0.05) 10e o atropine
7:2 x 10-9M ” o
58.90 + 4.65% (1)
} (P < 0.05)
atropine coaxial
stimulation * postganglionic neuron
acetylcholine atropine " Lk
10e 11
2.3 andrographolide histamine
* histamine ' guinea pig ileum
H.J-receptor antagonist (Bertaccini, 1982;
Parsons, 1982) chlorpheniramine potent
-blocking agent andrographolide
histamine 5« 10 8M. 2 x 1o"6M
| | histamine
maimum contraction 15 x 10 M RV,

absolute ethanol 1.2 K10 M * dose-response curve histamine
dose-response curve



Control

Ethanol 12 X1O1M
l B
A
A 8x1G°M

A IXicT*M

Atropine 7.2X109M

10 andrlographolide, abo/sdollute etharlml
atropine : I

coaxial stimulation
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% of control
O Ethanol 1.2x16' M
ool T A 8x1G° M

Z A 1x10% ™M

L B Atropine 7.2x16° M

80

60
*3r

03 :\\!
3NN
AN
«
S
ANNNY

40|
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3
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!
L1
N
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N

e — - —

e — — —

AARRALANNANNY
~ Y

NN
R
|
|
|
|

e — — —

1 andrographolide, absolute ethanol
atropine
Vv pJ
coaxial stimulation ethanol ( =7),
andrographolide ( =8), atropine ( =7)

P < 0.05

ethanol '
P < 0.05



= 33
=
B
absolute ethanol , (P> 0.05)
andrographolide histamine
o andrographolide . ( | 12) dose-response
curve andrographolide ] noncompetitive
inhibition . chlorpheniramine competitive
inhibition ) dose-response curve histamine
* c%nstyrol chlorpheniramine 2.6 X T androgra-
pholide 8§ x 003M " 1x10 M maximum contraction
2142 £ 5-26% 35.15 £ 7.11% 12
) dose-response curve . andrographolide A‘ o
| control I (P < 0.05) dose-
response curve potencies \ VanRossum
PD" values andrographolide absolute ethanol
PAM value chlorpheniramine 3

PD" values andrographolide

| (P > 0.05) PD* value absolute ethanol
) (P < 0.05)
2.4 andrographolide barium chloride

Ba2+ ion depolarize cell
membrane (Suzuki, Nishiyama, & Okamura, 1964) “voltage-dependent
Ca + channels " Ca™ ion " membrane bound CaM

- o o (Karaki, lkeda &
Urakawa, 1969; Clement, 1981; Karaki, Satake & Shibata, 1986)
calcium antagonist verapamil
andrographolide barium chloride

2.5 * 10'5M- 1.75 * 10"3M barium chloride

o



% of maximum contraction

100

80

60

40

20
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e—e Control

0—o Ethanol 12 x10' M
oo A 8x10°M

== A 1x10°M

a—A Chlorphen 2.6 x10° M

'l 1 L 1

y | 6.5 6 56 M
-Log [His]

12 cumulative log dose-response curve
histamine
mean SE. control ( = 35), ethanol ( =5),
A 8x10~-5M( =6), a 1 x 10-4M( =T7),

chlorpheniramine ( = 6) dose-resjDonse
curve chlorpheniramine control

o P<0.05

* control * P <0.05

n ethanol ) P <0.05
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3 PD" values andrographolide absolute
ethanol PAM values chlorphen.iramine
cumulative log dose-response curve

histamine mean + SE

_ log affinity of
antagonist .
the antagonist

noncompetitive antagonist

A8 x 105M o 3.40 £ 0.12
(=6
4
A 1x0tu ogp 367 £ 0.1
(=1
Ethanol 12 x 10 LM ogp 060 £ 0.20
(=6

competitive antagonist
chlorphen 2.6 x 1079 pal 898 + 0.12

(=6



X X . X XX X X

harium chloride 0

XX

maximum contraction » I 1.25 x 10~3M | 13
absolute ethanol 1.2 X 10 _IM barium

X XX X

chloride barium chloride maximum
contraction 13.98 + 5.17% dose-
€ i LY, «
response curve 1 absolute ethanoi control
(P < 0.05) andrographolide y ]

barium chloride (13 ! dose-

. . 4
response curve andrographolide verapamil

barium chloride competitive inhibition andrographolide
8 x 10-5M 1 x 10~|M maximum contraction  26.31
+ 4.00% 33.64 £ 5-90% dose-response
curve andrographolide control
(P < 0.05) verapamil 4.4 x io"8M

X

maximum contraction  37.33 * 8.73% dose-response

\

curve verapamil control

X

(P < 0.05) dose-response curve I'potencies
PD" values 4 PD" values andrographolide
(P> 0.05)

PDM values absolute ethanol verapamil
(P < 0.05)

2.5 andrographolide

X

calcium chloride  potassium-depolarizing solution
. . l . »
high potassium  contractile response

X

36

Ca2t Ca2+ potassium-depolarized

preparation coupling process
Ca2+ I (Weiss, 1975)



% of maximum contraction

100 .

80

60

40

20

‘a—a Verapamil 4.4x10°M
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e—e Control

0—0 Ethanol 1.2x10' M
o-o A 8x10° M -
=a A 1x10°M

1 A 4

4.5 4 <11 3 271 M
— Log [BaCtel

13 cumulative log dose-response curve !
’ ' barium chloride
mean SE.  control ( = 33), ethanol ( =6),
A s x 10~5M( =7), ALl x 10-4M( =),
verapamil ( =6)
* control L
P<0.051
ethanol ,
P <0.05
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" PD" values andrographolide, absolute ethanol
verlapaimil cumulative log dose-response
curve J ) " arium Ichloride
mean + SE
noncompetitive log affinity of
antagonist the antagonist (PD")
A 8x10"5M 3.52 1 0.09
(=7
A 1x10-4M 3.57 £0.16
( =6
Ethanol 1.2 x 10 M 0.88 + 0.22
( =6)
Verapamil 4.4 x 10 7.06 £0.2



calcium chloride
andrographolide
14

maximum contraction

maximum tension

potassium depolarizing Tyrode’s solution

*

15

'calcium chloride 1.8 mM

* maximum contraction (
! 12-18 9.18 + 3.17% maximum tension
(15 absolute ethanol !
A . . % . . \] V
calcium chloride maximum contraction absolute
ethanol 1.2 X 10_1IM (
* absolute ethanol control

o (P > 0.05)

andrographolide

andrographolide calcium
chloride !
biphasic response (  l4c,d) andrographolide
maximum tension  *
18 andrographolide 8 X 10 5M
47.46 + 540% 63.83 £ 8.07% (15
' andrographolide
control | (P < 0.05)
3. andrographolide *
(intact experiment)
andrographolide
propulsive movement (%K utvo)
absolute ethanol DMSO '

DMS0 0.1

1 X 10_4M



40

a[f/ oL

Control min

19

——

A
CaCli.s mM

bv/“\/-f

Ethanol 1.2x16'M

i
A

CacCl 1.8 mM

A
A 8x16°M
A
CaC11.8mM
d
4
A 1x16%M
——
A
CaCl 1.8mM
U andrographolide 1 absolute Aethanol
calcium
chloride  potassium-depolarizing Tyrode's

solution
* *



% of response

100

80L

60L

40

30L

41

e
e—e Control
L 0—0 Ethanol 1.2x16' M
oo A 8x16° M
=m A 1x10°M
[ L —r - A L . '
0 3 6 9 12 15 18
Time (min)
15 andrographolide 1 absolute ethanol
Vi calcium
chloride  potassium-depolarizing Tyrode's
solution Imean SE. androgra-
pholide b
control ethanol

)
P<0.05 control Jn=7), ethanol ( = 6),

(
A 8x10M( =6), a 1x10-4M( =7)
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andrographolide

g 9 |
carbachol 1.5 . 1
andrographolide  carbachol
5 20 charcoal
meal 50.08
i|3.66% ‘ |. Uandrographolidel | 0.5 0.75 *
1. charcoal meal 33.55 £ 251
29.38 + 1.36%
"student's t test" | x
(P < 0.05) andrographolide
spasmogenic action carbachol
4, ' andrographolide *
andrographolide
andrographolide
andrographolide
absolute ethanol 5 [ .
VRO " absolute ethanol
andrographolide II 0.25, 0.50, 1|.00, 1.50
2.00 1
« 055 | IJVEO(I)'15 u ol
6
Dv&) *
andrographolide DVBO
2-3 * 2-3 *

andrographolide



5 andrographolide
carbachol 15 . 1

distance traversed

number (percentage of the small intestinal length)
control A 05 g/Kg A 0.75 g/Kg
38.46 30.95 42.86
2 68.75 27.78 33.33
3 17.27 3 43 22.50
4 51 .16 40.63 21.14
5 37.78 33.33 39.39
6 25.61 32.56 29.87
1 52.33 38.46 32.14
8 55.00 26.19 21 .52
9 45.00 28.72 28.50
10 24.39 23.86 29.63
il 55.00 29.49 25.29
2 59.46 66.67 20.99
13 64.63 13.24 30.77
14 36.11 25.00 24.14
15 712.50 26.47 24.14
16 36.59 46.59 28.92
17 46.15 28.89 25.97
18 43.90 35.71 25.88
19 79.07 62.50 43.37
20 32.56 35.14 25.00
il - 21 .25 36.49
22 27.50 28.57
23 39.29 -
mean 50.08 33.55 29.38

SE 3.66 2.51 1.36



6 andrographolide ' 1

DVSO I
dose Experimental group Control group
(9/Kg) dead/tested %of death dead/tested %of death
0.25 0/9 1/4 25.00
0.50 2110 20.00 0/4
1.00 3/9 33.33 0/4
1.50 4110 40.00 0/4
2.00 4710 40.00 214 50.00
' ¥ D0 :
q Giyine R0 > By
el DMSO 0.15 . 6.69 'V
1/11 ) v % * 1
0.15 . 50 andrographolide
‘ , andrographolide
UL 1 | U | _
andrographolide
suspension (  tragacanth 2%) ) " I
: S 3
| | ! I
|( | % 1/ 11

. y ) .
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