1, il
1.1
1.5-2
400-700
| (mice) RN 1
1.2 il
andrographolide A. paniculcUa '

acetylcholine chloride (W = 181.56)

atropine sulfate (MWW =694.85)

histamine dihydrochloride (MW = 184.1)

chlorpheniramine maleate (MW =390.87)

verapamil hydrochloride (lsoptin, MV = 454.59)

BaCl2 2H20 (MW =244.31)

Tyrolde'I solution potassiulm -

depolarizing Tyrode' solution 1

analytical grade

NaCl (MW = 58.44), NHCO3 (MW= 84.01), KCI (MW = 74.56)

CaCl2.2H20 (MWW =147.02), MgCI2.6H20 (MV = 203.30)

NaH2?0 (MW =119.98), (+)-glucose (MNV = 147.02)
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1.3
organ bath 2 physiological
solution 25
37°c 3
1 physiological solution
Tyrode's solution potassium-depolarizing
Tyrode's solution

g/ litre g/ litre
NaCl 8.00 1.58
KCL 0.20 1.46
MgCI2 .6H20 0.21 0.25
CaCl2-2H20 0.26
NaH2P04 0.05
NaHC03 1.00 1.26
Glucose 1.00 1.98

aerating gas ®oc2 + Fh C02

Thermoregulating water pump (Churchill type)
o 37°C,
organ bath
oscillograph recorder, semiisotonic transducer, isometric

transducer electrical stimulator — -' Harvard Apparatus



2.
2.1 andrographolide
andrographolide 20 . absolute ethanol
4 5 [ . (\
I2.2 andrographolide
(isolated rabbit jejunum)
' jejunum
Tyrode 1 (Perry, 1970)
Tyrode A\ -2 . peétri
dish Tyrode 95% < 5 002
’ s | i A organ bath
Tyrode CoUame % 2 shCo
T semiisotonic transducerI o oscillo-
graph recorder 3
| incubate 40
” (spontaneous contraction) | 5
2
(cumulative dose)
andrographolide o | “
5 andrographolide 1.14 X 10 5M-
10.27 x 10-5M absolute ethanol
absolute ethanol androgra-

| ittt e

pholide 137 x 10.2M- 12.35 x 10-2M



water
outlet

oxygen
Inlet

S5

semiisotonlc transducer

!

o
1 |
-
[+ ¢ O
to recorder
0
\*J
0
N 0
0
O o
LD ‘ prewarmed
water inlet
T ! i
¢ yrode's solution
inlet

Tynode’s solution
outlet



13

(single dose) andro-
grapholide | 8§ X 10 1X10 M absolute ethanol
1.2 x 10-1M andrographolide 1 x 10_iM
2.3 andrographolide

(isolated guinea pig ileum)

Hleum ileocaecal junction 10
2.2 1 semiisotonic
%) \J Yy
transducer * incubate
40
andrographolide
%> | ay 1
agonist g acetylcholine, histamine barium
chloride andrographolide  antagonist
ay ay |
atropine, chlorpheniramine verapamil
cumulative dose-response curve agonist
ay ay ay ay ay L o» *
VanRossum Tyrode
agonist 40
eT Vv r : - 1
recorder baseline
andrographolide 10 cumulative
R & v , i/
dose-response curve agonist
ay » y %
maximum contraction (
cumulative dose-responise curve ) andrographolide

8 x 10 5m 1 x 10 ZM
absolute ethanol 1.2 x 10 "M atropine 7.2 x 10 "M, chlorpheniramine
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2.6 x 10-9M  verapamil 4.4 x 10~8M

andrographolide *
y e grap

calcium chloride  potassium-depolarizing Tyrode's solution

* incubate | normal Tyrode's solution
i J
ho potassium-depolarizing Tyrode's solution
1 (Van Den Broucke &L()eﬂmli, %/980)

high potassium potassium-

Vv V g

depolarizing Tyrode's solution

*

y ba%eline calcium
chloride 1.8 mM andrographo-
lide 20 andrographolide

8 X 10-5M 1 X 10-i*M absolute ethanol
12 x 10 1M
andrographolide
coaxial stimulation
Paton platinum electrode 2
electrode lumen '
UK
internal electrode electrode
| c isometric tranlsgucer B Uoscillograph recorder
internal electrode lumen electrode
' external electrode | h
' incubate 40
b S (electrical stimulator) Vfrequency 0.2 Hz

voltage 10 V. square-wave pulse duration 0.5 msec (Foshraey &
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to recorder

isometric
transdu

to stimulator
s glectrode

water R '::I
outlet *—:R/ \ F
b
p
N
\
\
;N\
b\ 0
onI | o
‘o N
OXygen.. I prewarmed

inlet water inlet

«—— lyrode’s solution

inlet
Tyrode's solution
Outlet
*: ' G_
) coaxial stimulation
b platinum internal external

electrode

012420



Johnson, 1980) andro-
grapholide 10
andrographolide 8 x 10 5M 1 x 10 4M
absolute ehtanol 1.2 x 10 atropine 7-2 x 10
2.4 andrographolide
(intact experiment)
23-25 3
Macht Barba-Gose charcoal meal
Vi
% « &
tragacanth 2 purified animal charcoal 12
130 . suspension andrographolide
absolute ethanol dimethylsulfoxide (DMSO)
andrographolide
1 ) ) S ) Wandrographolide
) | 0.5W (I)v.75 I | clarbachol
andrographolide  carbachol
o carbachol o 1.5 .I ’ 1. androgra-
pholide carbachol S o (intraperitoneal
injection) 0.1
V o | |
3 1
2 5 DVSO 0.1
10 carbachol 15 . 1

«
carbachol 5 charcoal meal 0.2

16



Control group

rillliililiiiliiHiitiliiHiiiiiiiiiioc s
4 4 4
DMSO Carbachol Charcoal
0.Iml 1.5mg/kg meal 0.2 ml
Experimental group
4 4 4
A 0.5 g/kg Carbachol Charcoal
or 15mg/kg meal0.2ml
0.759/kg

?
andrographolide I
Vivo)

‘\........

17

NNNN

4

Cervical
dislocation

4
Cervical

dislocation
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tuberculin syringe

charcoal meal charcoal meal 20
charcoal (
gastroduodenal junction)
( gastroduodenal junction ileocaecal junction)
“ | o
5
andrographolide o 0.5 0.75 . 1 o
D carbachol 15 . 1 o
carbachol 5 v'charcoal meal 0.2 .1 )
o charcoal meal 20 0 ) )
: 1 .
2.5 b andrographolide
20-25 andrographolide
2
(intraperitoneal injection)
5 andrographolide
0.25, 05, 1, 15 2 1
andrographolide  DVKO o 0.15 .
4 ) (9-10 ) DMSO
0.15 . o DVs0 andrographolide |
1
) » ) ) ) androgra-
phoHdef | suspenﬂonf oo L : 19

3 1



tuberculin syringe andrographolide
suspension * 3,

3.
mean standard error of
mean (SE)
"Student's t test" P-value 0.03
50% inhibition (IDgg)
dose-response curve lingar-regression line (
2525)
Y = 19100 - Y
Y inhibition lingar-regression
line X , X IDgg (

Y = 50%, Y1=0)

v

l'drug parameter I VanRossum logarithm
affinity competitive antagonist PA2 values
negative logarithm | corrroetitive :a\ntagonist
molar agonist
PA2 value ]

PA2 = - log [B] + log (%‘J- 1)
0]

\J a

B competitive antagonist molar
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%W Vv I I

A’ A agonist molar 50%
response antagonist antagonist

logarithm affinity noncompetitive antagonist
PD" values negative logarithm | noncom-
petitive antagonist  molar ~ maximum response

agonist 50%  PD" value

PDY - log [B'] + log (*—_ -1

g [B] +log (" - )
Bl - noncompetitive antagonist molar
EAW EAmB maximum contraction agonist

antagonist antagonist
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andrographolide absolute

ethanol 1.37 X 10~2M 0.81 + 0.31%
12.35 X 10 2M
30.19 £ 2.33%  absolute ethanol | (amplitude)
o S absolute ethanol V
Tyrode . y
andrographolide absolute ethanol
dose-response curve 6 '
(P < 0.05)

! andrographolide absolute
ethanol 0 ' 50% inhibition (ID_n) ]TiU intrapolation
linear-regression line /)5 dose-response curve 6
1 50 andrographoline 6.86 X 10 5M (SE = 0.24 x 10~5)

ID(-Q absolute ethanol 18 X10 IM(SE = 0.1)

- andrographolide | spontaeous
contraction (single dose)
andrographolide V o 8§ X105M 1 X 10 4M |

absolute ethanol 1.2 X 10 1M absolute
ethanol andrographolide Lx o-ku
7 absolute ethanol 1.2 X 10 IM v
o Ta) 5
absolute ethanol 7-32 1 3.08% 8

andrographolide
( Tbe) andrographolide
8 x 10~5M 1 x io'4m 36.81 £ 3.75%

69.07 + 4.39% (8



Inhibition
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O—0O Andrographolide
o—o Ethanol

Andrographolide (x165M)

1 3 5 7 9 n - 13
Ethanol c¢cx 102M )

6  cumulative dose-response curve andrographolide
absolute ethanol spontaneous

contraction ,
mean SE andrographolide ( = 6),

ethanol ( =5)



	บทที่ 2 อุปกรณ์และวิธีดำเนินการวิจัย
	สัตว์ทดลอง เคมีภัณฑ์และเครื่องมือ
	วิธีดำเนินการวิจัย
	การวิเคราะห์ข้อมูล


