Chapter III
Results

The actions of the crudg extract from C. citratus on the
isolated rat stomach and ducdenum, aﬁé" ea-pig ileum segment were
studied to conflrm the action of‘crude extpact Increase contraction
of stomach and sm%};fin tine and suitable for used as carminative
and/or laxative d;pggffizz crude extract induces contraction of the
isolated GI-tracts Lgh as "a contracture by acetylcholine,
histamine or 5-HT. Contr cigle res}onses of each agonist and the crude
extract were made for P ttlng theﬁcumulatlve concentration-response
curve. The results frqﬂ'??é controi%aﬁd drugged conditions were then
compared. = ;;:

Q __ Vs
1. Effects of Cruée extracts on Tone of Contrgéélon of The Isolated

Rat Stomach Fundus Strip. ~

Primary screening of the action of the crude extract was
performedycomythe isolated sat stomach+fundus, strip enly, by recording
tone of contraction . (The results obtained were shown in the Fig 5.

A, B and Fig 6).

Fig 5 shows the contractile response of the isolated rat
stomach fundus strip when exposed to different concentrations of the

crude extract as 0.0625 - 1.00 g/ml; 0.3 m1 (A) and concentrations
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range 1:1 - 5:1 (g:m1); 0.3 ml (B) were measured in Tyrode's solution
for 5 minutes after the addition of each concentration of the crude
extract into the bath fluid. Administration of the crude extract in a
cunmulative regimen caused a concentration dependent which slight
increase tone of contraction of the isolated rat stomach fundus strip.
Additionally, Fig 6 shows the eﬁ{ict of the crude extract at

concentrations range il = 5:1 is wa§5;d out concentration-response

curve and was lesser than cumulatlve concentration-response curve

significantly on SﬂK? ) contractlon of the isolated rat stomach
fundus strip. The n Gntract Lon could be recovered after washing
the tissues with Ty poﬂutlogiabout five times.

o

The quantita V@» of Catldps ‘and pH of each concentration of
/

the crude extract were ibmmarlzed in iﬁgle p.

:;raa...

e q¢§:4-

1.1 Effect of4 Crude extracts on Tone ;bi Contraction of The

Isolated 'ﬁax Stomach Fundus StrlpACompared with The Other

Spasmogens.”

Spasmdgens are drugs able to induce a contraction in muscle
tissues,| Uéspecially Tin“~smdoth muscTle such  “ as.| 'acetylcholine,
histamine, nicotine, barium chloride and 5-HT. All of which have a
spasmogenic action on the isolated GI-tracts of rat and guinea-pig
(Henderson et al., 1986). The present study found that the crude
extract at concentrations of 0.25 g/ml and 1.00 g/ml; O.ZIand 0.3 +ml
caused variable increase in the contraction induced by acetylcholine,

-7

histamine and 5-HT. Application of acetylcholine (5.0 x 10 " M. - 10.0
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x 1073 M.), histamine (5.0 x 1070 M. - 10.0x 107 M.) and 5-HT (5.0 x
107 M. -10.0 x 107 M.) in a cumulative concentration regimen

respectively into the bath fluid produced the contractile response of
the isolated rat stomach fundus strip as show in the control
concentration-response curve of spasmogens. The addition of all
concentrations of the crude *j extract caused significant
concentration-dependent increase i thefmax1mum effect of the control.

J
The concentration-response-eurve of acetylcholine, histamine and 5-HT

induce contraction :f:fﬁgfisolati? rat stomach fundus strip was shown

in Fig 7, 8 and 9. Jfgfff =

1.2 :Bffect. of uQ% extracég on Tone of Contraction of The

Isolated Ragfig&mmch Fugéps Strip Before and After Treated

.a'l

with Receptor B&ogklng Agentsvﬁ

—-

e J.I|I o
i
A "«-__*—....

Receptorh_blocklng agents using in thf;;study were atropine,

_,9” I
chlorpheniramine, e€imetidine and cyproheptadlne.

i T

Application of fhe crude’ extract ‘in ‘a) cundlative concentration
regimen at concentrations range 1:1 - 5:1 (g:ml); 0.3 ml into the bath
fluid sproduced-d «concentration+dependerit| contractioh lof the isolated
rat stomach fundus strip. The crude extract induces contraction in
this tissue which was not antagonized by atropine (75 pg/ml; 0.1 ml)

significantly (Fig 10).

The contraction of the isolated rat stomach fundus strip

induced by the crude extract at concentrations range 1:1 - 5:1; 0.3
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ml, and was blocked by chlorpheniramine (75 pg/ml; 0.1 ml), cimetidine
(75 pg/m1;0.1 m1), chlorpheniramine plus cimetidine (75 ng/m1;0.1 ml),
70% ethanol (0.1 ml) and 70% ethanol with cyproheptadine (17 jng/ml;
0.1 ml)significantly. The appoximate decrease of the control
percentage from the maximum contraction by 30%, 20%, 35% and 50%, and
complete block. . were shown in Fig 11! 12, 13 and 14 respectively.

j.
>

o
4

2. Effects of Crude extracts'fon Contraction of The Isolated Rat

Duodenum Segmenij;;ff, ‘ H

The crude Jziigécf from

i |

" C. citratus were tested for their

further effects on}fihﬁ :iSolateé:rht duodenum segment by measuring
r | P =
rate, amplitude andtftone“'of' sﬁéﬂtﬁneous contraction. The results

¥ il .-'J't‘,.
obtained were show in the Fig 15 and 16, and in the Table 3 and 4.
.
it i \"I'. o

In the ;féble 3 demonstrates that all{qpncentrations of the

=)
|

crude extract in HETUEE regimen into the bath fluid had not any

effect on rate of contraction of the isolated rat duodenum segment
significantlys| @He? nérmél) (rate) ©f Gontraction of the isolated rat
duodenum segment was about 26-32 times pef minute. Administration of

the cride'éxtradi) at Same concentrations’caused’ s Iight) ilicrease in the

amplitude of contraction of the isolated rat duodenum segment (Table 4).

Spontaneous contraction of the isolated rat duodenum segment
were measured in Tyrode's solution for 5 min after the addition of
the crude extract at concentrations 0.0625 - 1.00 g/ml and

concentrations range 1:1 - 5:1. Fig 15 shows that at concentrations
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0.0625 - 1.00 g/ml; 0.3 ml of the crude extract (A.) caused very slow
increase in tone of contraction of the isolated rat duodenum segment
after administration of the crude extract in a cumulative regimen.
Exception for the concentration 1.00 g/ml of the crude extract caused
rapid increase in tone of spontaneous contraction. In Addition, at

concentrations range 1:1 - 5:1; 0.3 ml of the crude extract (Fig 15
[ § ’f
B.) caused slow increase of contraétiznziThe normal contraction could

be recovered after washing this aissues with Tyrode's solution about

five times. The effegx of the crude extract at concentrations range
1:1. = 5215 0.3 ml ch washedfbut concentration-response curve was

lesser than cumulati e £oncentrat1bn-response curve significantly on

tone of contractlonJQSeepF;g 16) 5

- J
F i 2

! o o 4o il
i P i 7 R

2.7 PBffect of Ciuge extractsf?gn Tone of Contraction of The
Isolated Rat Duodenﬁm Sééﬁéﬁ% Compared with The Other
Spasmogen e S N £

\Z X
Appllcatlon of acetylcholine (5.0 x 10° » M. - 10.0 x 107> M.)
histamine (5.0 x 108 #: ~10.0x1074M.) or 5-HT (5.0 x 107 M. -10.0

X 10'5 M.) dnto the bath fluid produced-the contractile response of
the iselated-rat-duodenum- segment (The,contrel, concentration-response
curve of spasmognes). The addition of all concentrations (0.25 and
1.00 g/ml1;0.2 and 0.3 ml) of the crude extract caused significantly
concentration-dependent increasing of the maximum effect of the
control concentration-response curve of acetylcholine, histamine or
5-HT which induced contraction of the isolated rat duodenum segment.

The results obtained were shown in the Fig 17, 18 and 19.
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2.2 Effect of Crude extracts on Tone of Contraction of The

Isolated Rat Duodenum Segment Before and After Treated with

Receptor Blocking Agents.

The contraction of the isolated rat duodenum segment induced

by the crude extract at concentrations range 1:1 - 5:1 (g:ml); 0.3 ml
in a cumulative regimen into the Q;th f1luid could not be blocked by
cimetidine (75 pg/ml) 51gn1f1cant1y (Flg 20). This effect has been
blocked by atroplne,r'Chlorpheﬁlramlne and  chlorpheniramine plus
cimetidine, all at tHe conceTtratlon of 75 ng/ml, 70% ethanol or
70% c¢thanol withe’izpfaheptadlne (17 pg/ml)" significantly. The
appoximate decreas Oiﬁgfip gontrolgpercentage maximum contraction were
}ﬂhd‘60% resﬁectlvely (Rig 21, 22, 23, and 24).

’ 1 :‘ .}
This results 1nd1ca€% that 'thex _Fontract1on of the isolated rat

60%. 40%, 50%,

duodenum segment 1nduced by-gge crugglﬁktract was not mediated via H,

- receptor but mediated via“—KCh-,'ﬁqbzéhd S-H?rreceptors respectively.
b -

"'\.:: j-‘f
s/ A
3. [Lffects of Crude extracts on Tone of Conﬁfaction of The Isolated

Guinea-pig Ileum Segment.

The action of the crude extract was tested on the isolated
guincn-pig 1leum segment only,by-measuring tone of contraction as same
as the isolated rat stomach fundus strip. Fig 25 A and B demonstrates
that ndministration of the crude extract at concentrations range 1:1 -
5:1 (g:ml); 0.3 ml in a cumulative regimen into the bath fluid caused
incrcnse in tone of contraction of the isolated guinea-pig ileum

segment  (A), and this effect was blocked by atropine (75 ng/ml) (B),
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Fig 26 shows the effect of the crude extract at concentrations range
1:1 - 5:1 (0.3 m1). The concentratidn-response curve was lesser than
cumulative concentration- response curve significantly on tone of

contraction of the isolated guinea-pig ileum segment.

3.1 Effect of Crude extracts and Coaxial Electrical Stimulation on

y
Amplitude of Contraction OE{FTge Isolated Guinea-pig Ileum

Segment. <

Studying eifgcff-ofthe &rude extract and coaxial electrical
stimulation on amp ude of’ contractlon of the isolated guinea-pig

ileum segment were sj?é;giqithe Flé 27 28 and 29.

rFr... = 4
f e
Y iy
The crude extract at concentéhxlons S:1:and 5:% (g : ml); 0.3
w222 b
ml caused 31gn1f1cantly 1ncrease Ih?amplltude of contraction of the
-

isolated guinea-pig 1leum segment when comparedjw1th control amplitude

-

of contraction ofvﬁbax1al electrical stlmulathgﬁat 3, 5 and 10 volts

respectively. The .control amplitude of comtraction of isolated
guinea-pig ileum, segment with .electrical stimulation at 3, Sand 10
volts were 7.6 ¥72036,710.2 ¥2.39 and 192 + 2.74" mm respectively.
After treated.with the-crude.extracts,at, concentration-3:4 in Tyrode's
solution: for 10 minutes, the increése in amplitude of contraction with
electrical stimulated at 3, 5 and 10 volts were 17.3 + 2.05, 16.5 +
2.01 and 24.8 + 3.04 mm respectively (Fig 27). Additionally, the
crude extract at concentration 5:1 caused significant increase in

control amplitude of contraction. For electrical stimulation at 3, 5

and 10 volts were 7.9 + 2.51 (19.0 + 2.49), 10.3 +2.49 (17.7 +2.62)
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and 19.0 + 2.00 (25.8 + 3.96) mm respectively (see Fig 28).

Fig 29 shows bar graphs of amplitude of contraction of
isolated guinea-pig ileum segment when stimulated at 3, 5 and 10
volts, before and after application with the crude extract at
concentrations 3:1 and 5:1. Ia ‘this figure indicates that the crude

/;
extracts caused significant increaséaiﬁfamplitude of contraction when
compared with the .control amplltude whlch induced by coaxial
electrical st1mu1at10n v
7/
3.2 ‘Bfect ‘of Qélie&fracé§: on Tone of Contraction of The
Isolated Guaﬂf;/fg Iledp ‘Segment Before and After Treated

with ReceptorlﬁrgéklngAgents
F d

__i: bl -:l' ‘-'IJI}:"‘
I 4 P i,;3ﬁ
Application of the:— crudg;‘ extract into a cumulative
J e

concentration rengen at concentratlons range }’1 - 5:1; 0.3 ml to the

bath fluid proéuted the contractile responsb of the isolated
guinea-pig ileum ~Segment, and this effect could not be blocked by

cimetidine (75 pg/ml) ‘significantly (Fig 32).

The ~contraction-. of ,the . iselated .guinea-pig.ileum segment
induced: by the crude extract at concentrations range 1:1 - 5:1; 0.3
ml, have been blocked by atropine (75 pg/ml), chlorpheniramine (75
ng/ml), chlorpheniramine plus cimetidine (75 ug/ml), 70% ethanol or
70% ethanol with cyproheptadine (17 ng/ml) significantly. The
appoximate decrease of the control percentage maximum contraction were

90%, 15%, 10%, 50% and 80% respectively. (show in Fig 30, 51, 35 and
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34.)

4. Effect of Crude extracts on Tone of Contraction on Mucosal and

Serosal side of The Isolated Mouse Stomach.

The addition of the ude extract in a cumulative
concentratlon regimen ¢ = s range 1:1 -5:1; 0.3 m1 into
the bath fluid at muq»””ﬁr ificant increase in tone of
contraction of th 7 ut no effect on serosal

side. The result Fig 35 and 36.

ﬂUEJ’JVIEWﬁWEJ']ﬂ‘i
QWWﬁNﬂ‘iﬂJ UA1AINYAY
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Table 2 The quantitative of cations (Na*, K* and Ca2+; in.pg/ml) and

pH of each concentration of the crude extracts from C.

citratus.

Concentrations of antitative of

extract from C ion (pg/ml) pH
0.0625 g '\ 0.00%6,0.14  21.76 6.14
0.125 =="10.0076, 0.21 32.38 6.13

0.32 64.72 6.05

| 30 0.46 108.23 5.95
5% “.0.0230 0.64 127.83 5.88
2.00 (5 R 0270 1.32 14215 5.69

| 1) 0.0360n (1,49 161.66 5.67

.51 183.94 5.55
"l
5.00 gfml  (5:1) 0.0700 . 207.71 5.43

e e
RINNTUUNININY
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Table 3. Effect of crude extracts from g;_ citratus on rate of

contraction of the isolated rat duodenum segment. (n=10) All
concentrations of the crude extract did not affect on rate
of contraction of the isolated rat duodenum segment

significantly.

-Concentrations of ' Rﬁgé f contraction mean+S.D.

the crude extract ’vtfﬂb/minute)

from C. citratus. 2 N

_____ e, | — P
a2 ml ,GGHF 30 35 26 29.30°51.,31 28 30 31 29.7+0.01
0.0625 g/m%#ﬁ’f}pfi 30 3% 26 29 30 3131 28 30 31 29.7+0.01
0.125 g/ml /373026 29 30 31 31 27 30 31 29.6+0.01
0.25  g/m 30730 26,29 30 3131 28 31 31 29.7+0.01
0.50  g/ml 3030726 3030, 31,31 28 30 31 29.7+0.01
1.00 g/nl 4313126129 30 31 31 27 30 31 29.7+0.01

_.1"
Py ."TJ':’.h

0.3  ml Contrél 26 27 30 29'31 29 28 31 30 30 29.1+0.01

0.0625 g/ml 26 27 30.28531 29 28 31 30 30 29.1+0.01
0.125 g/mi 26 28 30 28 31 29,28 31 31 30 29.2+0.01
0.25 g/ud 26 28 31 28 31 29 28/31 30 30 29.2+0.01
0.50  g/ml| 26 27 3129 30 2928 30 30 30 29.0+0.01
1.00 g/ml 26 27 31 30 31 29 28 31 30 30 29.2+0.01

0.3 e =CortroI 32" 31"3¥ 30729-32"28"3F 31 28 30.3+1.49

1:1  (g:ml) 37 31 31 30 29 32 28 31 31.28 30.3+1.49
2:1 52 32 3230 29 32| 28 31 3 29)/30.6+1.50
3:1 32 31 32 31 29 31 28 31 31 28 30.4+1.50
4:1 32 31 31 30 29 32 29 31 31 28 30.4+1.34

g 32 31 31 30 29 32 29 31 31 29 30.5+1.17
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Table 4. Effect of crude extracts from C. citratus on amplitude of contraction

of the isolated rat duodenum segment. (n=10) All concentrations of the
crude extract did not affect on amplitude of contraction of the
isolated rat duodenum segment significantly.

Concentrations of Amplitude ofﬁceptraction mean+S.D.
the crude extract (g) "fiii
from C. citratus. 2 ‘

_____________________________________ e
0.2 ml Control 0.85 0«90 0780 1.00 0.75 0.86.0.93 1.00 0.85 0.75 0.869+0.89
0.0625 g/ml 1.00 J#2040.80/1 %5 0.90 0.951.00 1.20 1.00 0.95 1.015+1.31
0.125 g/ml 1.02{f/¢f{0 80 1122040290 1.00, 1.15 1.20 1.15 1.00 1.060+1.41
0.25 g/ml 1.19%1 ) 95 $:30°0.80 \1.00 1220 1.35 1.15 1.00 1.125+1.84
0.50 g/ml 1.20 a35 L.1O 1 4§O 85 1.001.20 1.40 1.20 1.15 1.185+1.74
1.00 g/ml 3.15 14 ﬂ .65 a SSJQ.BS 1.65 1.20 2.15 1.43 1.30 1.663+6.33

e Tﬁ;
0.3 ml Control 1.05 1. 26 100 0. BOﬁG.H5l1 00 1.30 0.90 1.00 0.85 1.005+1.51
0.0625 g/ml 1.05 1.20 1 00 0.80 3*95 1.00 1.30 0.90 1.00 0.85 1.005+1.51
0.125 g/ml 97§ 1.20 1.05 0.80 1 10 1.38 1;30 0.95 1.05 0.85 1.057+1.72
0.25 g/ml .Q s % 3 r th 1.00 1.05 0.90 1.077+1.63
0.50 g/ml 1.0011.20 1.10 0.90 1.25 7.30 7:45 1.10 1.10 0.90 1.13041.75
1.00 g/ml 1.051.20 1.65 1.10 1.60 1.30 1.60 1.45 1.20 1.35 1.350+2.17

ml Control | 1450.0.45 0.40.0.90 0.8570.45 0.60 @.55 0.40 0.50 0.660+3.43
(g:ml) 0.90 1.00 1.8041.15 0.85 1,60 0.55 1.2Q ,1.25 0.95 1.125+3.66
I TEA0% ZD N5 90 211 PP 1).64 B R5 1.25 1.425+5.19
U:85°2.05 '2.00°1.30 "¥.15 2.30 .95 Z.10 T.40 1.30 1.550+5.10
1.35 2;30:1.50 1.40 1.05 2.35 1.05 2.10 1.351.30 1.555+5.04
095 1.801.30-1,45 1.05 2.10:1,10°2.05 1.35 1.35 1.455+4.13

v A NN = O
e e
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Trace of cumulative  dose-response relationship. of .the crude” extract from C. Citratus at
concentrations 0.0625-1.00 g/m1; 0.3 m1,(A) ;and concentrations ramge 1:1-5:1 (g:ml); 0.3 ml (B) on
the isolated rat stomach fundus strip. The record shows the spasmogenic effect of the crude
extracts on tone of contraction. The calibration of 1 g tension is show on the vertical line and
time scale under the first row of recordings and is identical for all cases.

(4%
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CONCENTRATION OF CRUDE EXTRACT (g : ml)

The effect of the crude extract from C. citratus at concentrations
range 1:1 - 5:1 (g:ml) on tone of contraction of the isolated rat
stomach fundus strip in a cumulative dose regimen ( @ ) and in
washed out each dose every 5 min of treatment ( []). The effect of
all concentrations of the crude extract on washed out
concentration-response curve is lesser than cumulative
concentration-response curve significantly on tone of contraction
of the isolated rat stomach fundus strip . (p<0.001)
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SO t stomach fundus strip following

Fig 7 Cumulative concentrati ‘ gse curves of acetylcholine on tone

de extract from C_ citratus at

concentrati 1), 0.25 g/ml: 0.3l C@ ),

1.00 g/ml; 1; 0.3 ml ( * ). Acetylcholine

d the absci ‘%‘i‘
and the : sc1ss§;_,§%g, .
"10.0 X 36 3 acetylch boints on the curves from all

concentrations of treated condition are

; :

éontrol curve. ( Q——©O ).

il il
significan'{le different from the

CFUHINBIINGINT
ARIAIN TN ING Y
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Fig 8 Cumulative concentration-response curves of histamine on tone of

contraction of the. i rat stomach fundus strip following

preincubation for rude extract from C. citratus at

concentratio?. : @ ), 0.25 g/ml; 0.3 ml (@ ),
1.00 g/ml; % ) and 1.00.g/ml; 0.3 ml ( % ). Histamine

treated condition are

““control curve.

). (p<o 001, Student's t-test)

%]
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Fig 9 Cumulative concentration-response curves of 5-HT on tone of

ed rat stomach fundus strip following
| /crude extract from C. citratus at

concentratio . “g/m]; mm ), 0.25 g/ml; 0.3 ml (® ),

1.00 8/m1¢ ar w, 0.3 ml ( % ). 5-HT induced

sustained c¢ ‘ the isolated rat stomach fundus strip.

contraction of the .

preincubation for

. treated condition are

o )

significantly curve. ( ©

(P<0.001,gud
AUEINENINYINT
RIAINTUNRINYIAY
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% MAXIMUM CONTRACTION

Fig 10
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Cumulative concentrationgresponse curves of the grude extract from

R TIR e -
ﬂ lated rat omach fundus strip in the

absence ( @ ) and presence of atropine at concentration 75 pg/ml
( O ), which preincubated for 10 min. All concentrations of the
crude extract induced sustained contraction of the isolated this
tissue, incubation of the tissue with atropine produced
non-significantly block of the contractile response of the crude
extracts. (n=8)
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CONCENTRATION OF CRUDE EXTRACT (g : mi)

Cumulative concentration-response ‘€urves of the'crude extract from
C. /citrdtus' at| concentrations|range 1:1 -|5:1 (g:ml) on tone of
contraction of the isolated rat stomach fundus strip in the
absence ( @ ) and presence of chlorpheniramine at concentration
75 pg/ml (O ), which preincubated for 10 min. All concentrations
of the crude extract induced sustained contraction of the isolated
this tissue, incubation of the tissue with chlorpheniramine
produced significantly block of the contractile response of the
crude extracts. (p<0.001) (n=8) .
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CONCENTRATION OF CRUDE EXTRACT (g : ml)

Fig 12 GQumulative, concentration-response curves of thé\crude extract from

C. citratus at concentrations range 1:1 - 5:1 (g:ml) on tone of
contraction of the isolated rat stomach fundus strip in the
absence ( @ ) and presence of cimetidine at concentration 75

. pg/ml (0O ), which preincubated for 10 min. All concentrations of

the crude extract induced sustained contraction of the isolated
this tissue, incubation of the tissue with cimetidine produced
significantly block of the contractile response of the crude
extracts. (p<0.005) (n=8)
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CONGENTRATION OF CRUDE.EXTRAGT (g : ml)

Fig 13 Cumulative concentration-response curves of the crude extract from

C. gitratus at concentrations range 1:1 - 5:1 (g:ml) on tone of
contraction of the isolated rat stomach fundus strip in the
" (@) and presence of chlorpheniramine and cimetidine
(3 ), which preincubated for 10 min.
induced sustained

absence
at concentration 75 pg/ml
All concentrations of the crude ~ extract
contraction of the isolated this tissue, incubation of the tissue
with chlorpheniramine and cimetidine produced significantly block
of the contractile response of the crude extracts. (p<0.005) (n=8)
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CONCENTRATION OF CRUDE EXTRACT (g : mi)

Cumulatiye-concentration-response  curves of the-¢rude extract from
C.; citratus at concentrations range 1:1 - 5:1 (g:ml) on tone of
contraction of the isolated rat stomach fundus strip in the
absence ( @ ) and presence of cyproheptadine (75 pg/ml) with 70%
ethanol ( [0 ), and 70% ethanol (€ ), which preincubated for 10
min. All concentrations of the crude extract induced sustained
contraction of the isolated this tissue, incubation of the tissue
with cyproheptadine and 70% ethanol produced completevsignificantly
block of the contractile response of the crude extracts ( NS =

non-significant). (n=10)
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Trace of cumulative dose-response relationship of the crude extraét from C. citratus at
concentrations 0.0625'+ 1.00~g/ml; 0.3 ml (A.) and concentrations range 1:1 - 5:1 (g:ml);
0.3 ml (B.) on the isolated rat duodenum segment. The record shows the spasmogenic effect
of the crude extracts on tone of contraction. All concentrations of crude extract caused
slight increase tone of contraction, except at concentration 1.00 g/ml (A.) caused rapid
increase tone of contraction of the isolated rat duodenum segment

Fig ‘15
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duodenum segment in a cumulative Jose regimen ( @ ) and in washed
out each dose every 5 min of treatment ([J). The effect of all
concentrations of the crude extract on washed out
concentration-response curve is lesser than cumulative
concentration-response curve significantly' on tone of contraction
of the isolated rat duodenum segment . (p<0.001)
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Cumulative concentration-response curves of acetylcholine on tone
of contraction of the Wd rat duodenum segment following
preincubation for ﬁude extract from C. citratus at

concentration 0. ml'? 0 ) 0.25 g/ml; 0.3 ml ( ® ),
1.00 g/ml; O DY H'*!,

.3ml ( % ). Acetylcholine

isolated rat stomach fundus

51gn1f1can' d ntrol curve.( @

(P<0.001, Student s t-test)
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FigA 18  Cumulative concentration-response curves of histamine on tone of

contraction of the ted rat duodenum segment following
preincubation fo .- _ %/) crude extract from C. citratus
at concent : .28 gm::',pz mt-C 1), 0.25 g/ml;. 0.3 ml

< (®), 1. . ;mi1ﬁ0gﬁﬂ;03nﬂ( * J.
Histamine i tai BN o of theisolated mht
stomach fun : ftﬁf5‘ nt he mean response of at least
8 measuremen o\ tandard deviation of the mean
(S.D.). response as percentage of
maximum contractio bsci Sa scale is the concentrations
range 5.0 X 10 = .O' M of histamine. All points on

5 the cu{E;smeﬂm éxi,v e crude extract treated

condition

( o ; | P<0.01,'dent's t-test)
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Cumulative concentratio

response curves of 5-HT on tone of
contraction of g t duodenum segment following
preincubation de extract from C. citratus at

— &1
concentrati 3.), 0.25g/ml; 0.3 ml ( ® ),

1.00 g/ml; g/ml; 0.3 ml (% ). 5-HT

induced s isolated ratstomach fundus

strip. Eachs at least 8 measurements;

vertical 1i ation of the mean (S.D.). The

'] treated condition are
ntrﬂ curve. ( O—© ).
(P<0.001, Stulleﬂ s t-test) g
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CONCENTRATION OF CRUDE EXTRACT (g: ml)

Cumuldtive concentration-resporse ‘curves of the 'crude extract from
C. citratus at concentrations range 1:1 - 5:1 (g:ml) on tone of
contraction of the isolated rat duodenum segment in the
absence ( @ ) and presence of atropine at concentration 75 pg/ml
( O ), which preincubated for 10 min. All concentrations of the
crude extract induced sustained contraction of the isolated this
tissue, incubation of the tissue with atropine produced
significantly block of the .contractile response of the crude
extracts. (p<0.005) (n=8)
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CONCENTRATION OF CRUDE EXTRACT (g : mi)

Cumulative concentration-response curves of the erude extract from
Cy citratus “at  cencentrations rapge 1:1/- 5:11 (g:ml) on tone of
contraction of the isolated rat duodenum segment in the
absence ( @ ) and presence of chlorpheniramine at concentration
75 pg/ml ( O), which preincubated for 10 min. All concentrations
of the crt,rde extract induced sustained contraction of the isolated
this tissue, incubation of the tissue with chlorpheniramine
produced significantly block of the contractile response of the
crude extracts. (p<0.010) (n=8)
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contraction of the isolated rat duodenum segment in the
absence ( @ ) and presence of cimetidine at concentration 75
pg/ml  (O), which preincubated for 10 min. All concentrations of
the crude extract induced sustained contraction of the isolated
this tissue, incubation of the tissue with cimetidine produced
non-significantly block of the contractile response of the crude

extracts. (n=8)
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CONCENTRATION OF CRUDE EXTRACT (g : ml)

Cumulative cencentrationsresponse-cunves; of-the crude extract from
C. ' citratus" at (oncentrations range 11 - 5:1 '(g:ml) on tone of
contraction of the isolated rat
( ® ) and presence of chlorpheniramine and cimetidine at
concentration 75 pg/ml ( O), which preincubated for 10 min. All
concentrations of the crude extract induced sustained contraction
of the isolated this tissue, incubation of the tissue with
chlorpheniramine and cimetidine produced significantly block of the
contractile response of the crude extracts. (p<0.010) (n=8)

duodenum segment in the

absence
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Fig 24 Cumulative-concentration-response, curves of ;ithe-crude extract from
C. citratus “at | conCentrations rafige 1:1.'- 5:1" (giml) on tone of
contraction of the isolated rat duodenum segment in the absence
( ® ) and presence of cyproheptadine (75 pg/ml) with 70% ethanol
(0O ), and 70% ethanol ( © ), which preincubated for 10 min. All

- concentrations of the crude extract induced sustained contraction
of the isolated this tissue, incubation of the tissue with
cyproheptadine and 70% ethanol produced significantly block of the
contractile response of the crude extracts (‘ﬁ’; D g+ ,p<0.025;
p<0.010). (n=10)
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Fig 25

Trace of cumulative dose-response relationship of the crude extract from C. c¢itratus at
concentrations range 1:1 - 5:1 (g:ml); 0.3 ml on the isnlated guinea-pig ileum segment.
The record shows the crude extracts caused increase tohe of contraction (A. and B.) -and
this effect blocked by 75 ug/ml of atropine (B.)
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CONCENTRATION OF CRUDE EXTRACT (g : ml)

The effect of the crude extract from C. citratus at concentrations
range 1:1 - 5:1 (g:ml) on tone of contraction of the isolated
guinea-pig ilieum segment in a cumulative dose regimen ( @ ) and in
washed out each dose every 5 min of treatment ([J). The effect of
all concentrations of the crude extract on washed out
concentration-response curve is lesser than cumulative
concentration-response curve significantly on tone of contraction
of the isolated guinea-pig ilieum segment . (p<0.001)
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Fig 27

Trace shows  the effect of coaxial electrical stimulating at varing
voltages on amplitude (mm) contraction of the isolated guinea-pig
ileum segment (A), and compare the effect Qf coaxial electrical
stimulating at 3V. (B), 5V. (C) and 10V.(D) which was indicated (A)
before and after treat with the crude extract at concentration 3:1
(g:ml) for 10 minutes. The crude extract caused significantly increase
amplitude of contraction of the isolated guinea-pig ileum segment
induced by coaxial electrical stimulation . (P.<0.001)
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Fig 28 Comparisms the effect of coaxial electrical stimulating at 3V. (A), 5V

(B) and 10V. (C) which was indicated (‘) before and after treat with
the crude extract at concentration 5:1. (g:ml) for 10 minutes on

amplitude of contraction of the isolated guinea-pig ileum segment.
(continue from Fig 27.)
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Fig 29 Shows bar graphs on amplitude of contraction of the isolated

guinea-pig ileum segment induced by coaxial electrical stimulating at
3V., 5V. and 10V. before (D) and after (gb treat with the crude
extract at concentration 3:1 (A) and 5:1 (B) respectively (g:ml). Each
bar graph is the mean response of at least 10 measurement and vertical

lines show S.D. of mean.
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CONCENTRATION OF CRUDE EXTRACT (g : ml)

Cumulative \concentration-response curves of the crude extract from
C. citratus at concentrations range 1:1 - 5:1 (g:ml) on tone of
contraction of the isolated guinea-pig ileum segment in the
absence ( @) and presence of atropine at concentration 75 pg/ml
( O ), which preincubated for 10 min. All concentrations of the
crude extract induced sustained contraction of the isolated this
tissue, incubation of the tissue with atropine produced
significantly block of the contractile response of the crude
extracts. (p<0.005)_ (n=8)
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CONéENTRATxON OF CRUDE EXTRACT (g : mi)

Camulative concentration-response curves of the crude extract from
C. ,ecitratus . at _concentratiens, range,1s1 ~ 51 £g:ml) on tone of
contraction ‘of |thel “isolated |guinea-pig 'ileum.segment in the
absence ( @ ) and presence of chlorpheniramine at concentration
75 pg/ml (O ), which preincubated for 10 min. All concentrations
of the crude extract induced sustained contraction of the isolated
‘this tissue, incubation of the tissue with chlorpheniramine
produced significantly block of the contractile response of the
crude extracts. (p<0.010) (n=8)
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Fig 32 Cumulative concentration-response eurves of thescrude extract from
€1 “citnatus, " at| ‘concentrations range 1:1 - 5:3 (g:ml) on tone of
contraction of the isolated guinea-pig ileum segment in the

absence ( ® ) and presence of cimetidine at concentration 75
pg/ml (), which preincubated for 10 min. All concentrations of
the crude extract induced sustained contraction of the isolated
this tissue, incubation of the tissue with cimetidine produced
non-significant block of the contractile response of the crude
extracts. (n=8) :
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CONCENTRATION OF CRUDE EXTRACT (g : ml)

Cumulative concentration-respense-clirves. of; the crude extract from
C:\ ¢itratus ‘at| [concentrations range 1:1.~ 5:1 (g:ml) on tone of
contraction of the isolated guinea-pig ileum segment in the
absence ( ® ) and presence of chlorpheniramine and cimetidine at
concentration 75 pg/ml (O ), which preincubated for 10 min. All
concentrations of the crude extract induced sustained contraction
of the isolated this tissue, incubation of the tissue with
chlorpheniramine and cimetidine produced significantly block of the
contractile response of the crude extracts. (p<0.010) (n=8)



100

% MAXIMUM CONTRACTION

€7

80

60

40 |

20

34 4 51

CONCENTRATION OF CRUDE EXTRACT (g : ml)

Fig 34 Cumulative concentration-response curvesqof -the.crude extract from

€. /citnatus“ at concentrations range 1:3 - 151 (g:ml) on tone of
contraction of the isolated guinea-pig ileum in the absence (® )
and presence of cyproheptadine (75 Jg/ml) with 70% ethanol ( O ),
and 70% ethanol ( @ ), which preincubated for 10 min. All
concentrations of the crude extract induced sustained contraction
of the isolated this tissue, incubation of the tissue with
cyproheptadine and 70% ethanol produced significantly block of
the contractile response of the crude extracts
(¥  p<0.005; K& p<.005). (n=10)
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Trace of cumula WWE mﬂﬁﬂ%m fimfrom C. citratus at
concentrations ra:% mﬁ t onh mucosal (B.) and
serosal sidse (A.) of the isolated mouse stomach. The record shows the crude extracts

caused increase tone of contraction on mucosal side but no effect on serosal side of the
1solated mouse stomach significantly.
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Fig 36 Cumilative concentra}ion—response curves of the crude extract from C.

i i ; -y :1% n tone of contraction

Q mg ﬂﬁwmmmﬂd ﬂf the isolated mouse
\ stomach. All concentrations of the crude extract caused significantly
increase tone of contraction on mucosal side, but no effect on serosal

side when compared with mucosal side of the isolated mouse stomach.

(P.<0.0010)
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