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Garcinia mangostana pericarps have been traditionally used in Southeast
Asia for a variety of medicinal conditions. The present study was carried out
to determine the anti-motility and antispasmodic effects of methanolic and
aqueous G. mangostana extracts (MEM and AEM) on isolated chicken ileum.
Extracts were prepared from the pericarp of G. mangostana using maceration
technique with methanol and distilled water. Isolated ileum preparations
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were set up for recording in Tyrode’s solution at 37°C. Dose-response curves
were plotted using various doses of agonist as control such as acetylcholine
(ACh) and histamine. Atropine, mepyramine and extracts were used as an an-
tagonist. The results showed that methanolic and aqueous extracts possess
significant concentration-dependent inhibitory effects (p<0.05) on agonist-
induced contractions. The half maximal effective concentration (ECso) of ex-
tracts and standard antagonists were higher than the agonist alone. Both
methanolic and aqueous extract of G. mangostana exerts anti-motility and an-
tispasmodic effects on smooth muscle contractions. The study provides find-
ings that support G. mangostana can be the potential treatment for diarrhoea
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INTRODUCTION

Herbal plants are usually preferred to treat gastro-
intestinal disorders because they contain multiple
plant constituents which enhance the therapeutic
effects, or it may have the potential to neutralize
the side effects. Garcinia mangostana is a typical
example of a remedy which is plant-based and pop-
ular as an alternative therapy. However, there is
still a lack of evidence for the health benefits of
these products. Therefore, the present study was
undertaken to evaluate the anti-diarrhoea activity
of Garcinia mangostana in chicken ileum model.
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The results obtained could suggest a way in pro-
moting the future use of this plant for the preven-
tion and enhancement in the treatment of diar-

rhoea. Besides, mangosteen pericarp which is nor-
mally being neglected and thrown as a waste can
be utilized well. Farmers, nutritionists, researchers
and pharmaceutical industries will benefit from
this study.

Many mangosteen health food products have been
rapidly-growing worldwide in the market. Studies
found that mangosteen contains secondary metab-
olites such as garcinone-E, a-mangostin, $-man-
gostin, y-mangostin, methoxy-beta-mangostin, and
anew geranylated biphenyl derivative. They are all
highly bio-active compounds which can be largely
found in mangosteen root bark, stem and latex that
were extracted and it could be the causative factor
for mangosteen medicinal value (Alian, 2017).
Mangosteen has a long history of use in treating
wounds, skin infections, and dysentery. It is also
used for inflammation, cholera and diarrhoea in
Ayurveda medicines. Several experimental studies
have revealed that mangosteen extracts have anti-
oxidant, anti-allergic, anti-inflammatory, anti-tu-
mour, antibacterial, and antiviral activities
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(Pedraza-Chaverri, 2008). Aim of this study was to
investigate the anti-motility and antispasmodic ef-
fects of Garcinia mangostana extracts on isolated
chicken ileum contractions induced by acetylcho-
line and histamine.

MATERIALS AND METHODS

Drugs and chemicals: Tyrode’s solution (compo-
sition: NaCl 136.7 mM, KCl 2.68 mM, MgCl, 1.05
mM, NaH;PO4 0.42 mM, CaCl; 1.80 mM, NaHCOs3
11.90 mM, glucose 5.55 mM), methanol, Garcinia
mangostana extracts, acetylcholine, histamine, at-
ropine and mepyramine.

Preparation of Garcinia mangostana extracts

Fresh fruits of Garcinia mangostana were pur-
chased from a local market in Taman Connaught
Cheras, Kuala Lumpur. Fresh, dried pericarps were
collected and powdered. It was followed by succes-
sive extraction in methanol and distilled water
with the maceration technique at a ratio of 1:20
(Mohamadi, 2012). The methanol extracts were fil-
tered and concentrated on vacuuming under re-
duced pressure in a rotary evaporator and dried.
The vacuum reduces the boiling point of the sol-
vent and separates the solvent from the organic
materials (Melanie, 2018). The water extracts were
freeze-dried. Both the extracts were kept in -20°C
for further use.

Pharmacological test: The fresh entire gastroin-
testinal tract of healthy chicks (Gallus gallus domes-
ticus; 1-1.5 kg in 8-10 weeks) was obtained from a
slaughterhouse in Cheras, Kuala Lumpur. Terminal
segments of ileum about 1-1.5 cm in length was
prepared and placed in 30 ml organ baths filled
with Tyrode’s solution. The solution was kept at
37°C and oxygenated continuously. [leum tissues
were allowed to be stabilized in the organ baths to
reach steady contractions with initial tension on 1
g and stabilization time for 45-60 min. Isometric
contractions of the ileum were recorded in power
lab by using isometric transducer.

1 pg/ml, 2 pg/ml, 4 pg/ml, 8 pg/ml and 16 pg/ml
of acetylcholine and histamine was added to the
bath, and the control cumulative dose-response
curves for each were constructed. After obtaining
the dose-response curves of standard agonist
drugs, same doses of agonist were repeated in
presence methanolic ((MEM 4 mg/ml, MEM 8
mg/ml) and aqueous extracts (AEM 2 mg/ml, AEM
4 mg/ml) of Garcinia mangostana extracts and 2
pug/ml atropine and 2 pg/ml mepyramine were
added to the bath 10 minutes before correspond-
ing dose-response curves were plotted.

Inhibition effects of extracts and standard antago-
nist were compared with standard agonist in each
experiment. Anticholinergic effect of extracts
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(MEM 4 mg/ml, MEM 8 mg/ml, AEM 2 mg/ml, AEM
4 mg/ml), and atropine (2 pg/ml) were evaluated
against a fixed minimally effective dose of acetyl-
choline (Ortiz-De-Urbina, 1990). The antihista-
mine effect of extracts (MEM 2 mg/ml, MEM 4
mg/ml, AEM 1 mg/ml, AEM 2 mg/ml), and mepyra-
mine (2 pg/ml) were evaluated against a fixed min-
imally effective dose of histamine.

Acetylcholine and histamine dose-response curves
in the absence and presence of extracts and stand-
ard antagonists were plotted using the GraphPad
Prism version 7.0 software. Results were obtained
and expressed as a percentage of maximum con-
tractions. From the corresponding curves, ECsy, ag-
onist potency of acetylcholine and histamine were
determined.

Statistical Analysis: All the values were recorded
in the table as mean + SEM of 5 experiments with
significant at p<0.05. Data were analysed using the
one-way ANOVA test.

RESULTS AND DISCUSSION
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Figure 1: Dose-response tracing for
acetylcholine (1-16 pg/ml) a, respective
antagonism by methanol extracts (4 mg/ml and 8
mg/ml)b1, b2 and aqueous extracts (2mg/ml and
4mg/ml) c1, c2 of Garcinia mangostana and
standard antagonist: atropine (2 pg/ml)d
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Figure 2: Dose-response tracing for histamine
(1-16 pg/ml) a, respective antagonism by
methanol extracts (2 mg/ml and 4 mg/ml)b1, b2
and aqueous extracts (1 mg/ml and 2 mg/ml)c1,
c2 of Garcinia mangostana and standard
antagonist: mepyramine (2 pg/ml)d

Acetylcholine (ACh) and histamine are the main
neurotransmitters which initiate excitatory events
like spasms and visceral pain in response to stimuli

1445



Sasikala Chinnappan et al, Int. J. Res. Pharm. Sci., 10(2), 1444-1447

Table 1: Pharmacodynamic values obtained for effects of Garcinia mangostana extracts on
the acetylcholine-induced contraction of isolated chick ileum

GIT

Parameter MEM MEM AEM AEM Atropine
Alone 4mg/ml 8mg/ml 2mg/ml 4 mg/ml 2 ug/ml
Half-maximal effective ; g5 4 7g 2.43 1.83 1.96 3.52

concentration, ECsg

Table 2: Pharmacodynamic values obtained for effects of Garcinia mangostana extracts on the
histamine-induced contraction of isolated chick ileum

Parameter His MEM MEM AEM AEM Mepyramine
Alone 2mg/ml 4mg/ml 1mg/ml 2mg/ml 2pg/ml
Half-maximal effective  0.66 0.86 0.68 0.92 0.77 1.66

concentration, ECso

(Gershon, 2007). The key finding for this study was
to find out that Garcinia mangostana extracts have
anti-motility and antispasmodic effects on the iso-
lated preparation of chicken ileum. It could antag-
onize the effects of ACh and histamine-induced
contractions in isolated chicken ileum tissues. G.
mangostana extracts showed similar inhibitory ef-
fects like atropine and mepyramine. In the field of
pharmacology, drug potency is a measure of drug
activity and can be expressed in terms of the con-
centration required to produce a response of a
given intensity (Neubig, 2003).

Dose VS Response
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Figure 3: Concentration response curve that
shows significant (p< 0.05) effect of Garcinia
mangostana extracts and atropine on
contractile response of acetylcholine on
chicken ileum

Acetylcholine (ACh) (1-16 ug/ml) produced a con-
centration-dependent contraction. G. mangostana
produced a concentration-dependent inhibition of
the spontaneous contractions of the chicken ileum
(Figure 1). ECso of ACh in the presence of MEM (at
4 mg/ml, ECso = 1.78 pg/ml and at 8 mg/ml, ECso =
2.43 pg/ml) and AEM (at 2 mg/ml, ECso= 1.83
pg/ml and at 4 mg/ml, ECso= 1.96 pg/ml) was sig-
nificantly (P<0.05) higher than ECso of ACh alone
1.68 pg/ml (Table 1). MEM at 4 mg/ml and 8
mg/ml, AEM at 2 mg/ml and 4 mg/ml showed sig-
nificant (P<0.05) inhibitory effects on ACh-induced
contractions.
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Contractile responses resulted from ACh alone and
in the presence of MEM and AEM were plotted re-
spectively. Addition of the extracts to the isolated
ileum reduced the height of contractions induced
by ACh alone. Graph of comparison between the ef-
fects of both extracts and the standard antagonist
were plotted, and a rightward shift was observed

(Fig 3).

The contractile activity of ACh on ileum was signif-
icantly inhibited by G. mangostana extracts con-
firming the presence of anticholinergic compo-
nents (atropine-like) in it. The antagonistic action
on cholinergic receptor may explain the medicinal
use of mangosteen as anti-diarrhoea and for other
gastric disorder.

ACh is a major excitatory neurotransmitter from
the parasympathetic nervous system and plays an
important physiological role in the regulation of
gut movements (Kishore, 2012). In GI smooth mus-
cles, ileum with cholinergic nerves supply pro-
duces a contraction by activating M3 muscarinic
receptors.*8 It may be possible that G. mangostana
extract binds on muscarinic receptors or affects at
least one of these mechanisms. Therefore, cholin-
ergic antagonism is a conventional approach with
anti-motility and antispasmodic effects for treating
diarrhoea.

Histamine (1-16 pg/ml) produced a concentration-
dependent contraction. G. mangostana produced a
concentration-dependent inhibition of the sponta-
neous contractions of the chicken ileum (Figure 2).
The ECsp of histamine alone was 0.66 ug/ml, and it
was increased in the presence of MEM (at 2 mg/ml,
ECso = 0.86 pg/ml and at 4 mg/ml, ECso = 0.68
pg/ml) and in AEM (at 1 mg/ml, ECso= 0.92 pg/ml
and at 2 mg/ml, ECso= 0.77 pg/ml. Following by
the ECso of histamine obtained in the presence of
mepyramine was found to be 1.66 pg/ml (Table 2).
MEM at 2 mg/ml and 4 mg/ml, AEM at 1 mg/ml
and 2 mg/ml showed significant (P<0.05) inhibi-
tory effects on histamine-induced contractions.

Contractile responses resulted from histamine
alone and in the presence of MEM and AEM were
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plotted respectively. Addition of the extracts to the
isolated ileum reduced the height of contractions
induced by histamine alone. Graph of comparison
between the effects of both extracts and the stand-
ard antagonist were plotted, and a rightward shift
was observed (Fig 4). Histamine effects are pre-
dominantly due to the interaction with H1 recep-
tors located on smooth muscle cells and moder-
ately due to the interaction with H2 receptors pre-
sent on myenteric plexus (Kishore, 2012). Antihis-
tamines were found to block the effects of hista-
mines secreted from mast cells and treating
chronic diarrhoea condition (De Ponti, 1998).
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Figure 4: Concentration-response curve that
shows significant (p< 0.05) effect of Garcinia
mangostana extracts and mepyramine on the
contractile response of histamine on chicken
ileum

G. mangostana have a long history of use in gastro-
intestinal disorders, vomiting, and chest infection.
Thus, the findings support that G. mangostana
could be a potential treatment for the management
of diarrhoea owing to its anti-motility and anti-
spasmodic effects. Inhibitory activities occurred
may due to the presence of active phytochemical
contents found on the pericarp of G. mangostana
including phenol, terpenoid, saponin, flavonoid,
tannin and xanthones. Scientific research findings
have been reported on the proven benefits of xan-
thones in mangsoteen rind for anti-diarrhoea ac-
tivity (National Germplasm Resources Laboratory,
2003). Flavonoid is one of the most numerous and
widespread groups of phenolics. Inhibition of in-
testinal motility in vitro and the role as a spas-
molytic have already been reviewed. Tannin, a
strong antioxidant may also contribute to curing
diarrhoea (Suttirak, 2014).

CONCLUSION

ECso values obtained in the present study indicated
that extracts showed anticholinergic and antihista-
minic activities. Garcinia mangostana methanolic
and aqueous extracts showed inhibitory effects in
a dose-dependent manner. The dose-response
curves of atropine, mepyramine and extracts were
shifted towards the right when compared to ago-
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nist alone. Since both extracts antagonize the con-
traction of chicken ileum, we concluded that G.
mangostana showed anti-motility and antispas-
modic effects and may be beneficial in different GI
disorders.
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