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INTRODUCTION

Diarrhoea results from an imbalance between the
absorptive and secretory mechanisms in the intestini
tract, resulting in an excess loss of fluid in the faeces

About 1.7 billion cases of diarrhoeal disease occu
worldwide everyyeal (WHO, 2015%)

Second leading cause of death in children under five yea
old (WHO, 2013)

According to Health in Myanmar 2012, diarrhoea is the
fourth leading cause of morbidity in Myanmar, 2010




Several antidiarrnoeal drug in the market in Myanma
Including Modern antidiarrhoeal drugs, traditional
medicine and herbal medicine.

Myanmar Traditional Medicine for several years by
using several herbal medicinal plants.

Ashin Nagathein: leave dfimonia acidissima L

Charak Sthanhitar encyclopedia: unripe fruit and see
of theLimonia acidissima L.




Limonia acidisssma L.

Known as Thee-Thee (Myanmar), Elephant apple
and Wood apple (English) am@pitha, Kapi(Sanskrit),
Katbe (Hindi)

—amily - Rutaceae.

Distribution: Asia tropical, Asia temperate, Saarth
and northern America,

: Many parts of Myanmar, especially in
Mandalay and Magway Division




Ayurvedic medicinal properties

Rasa - Madhura, Kashaya
Guna - Guru, Snigda

Virya - Seeti (Vilarmaran, 2009




Medicinal Uses ofLimonia acidissmal. (Thee — Thee)

In Ayurveda- The fruit is much used as a liver and
cardiac tonic
- Unripe fruit is used In treating diarrhoea,
dysentery, hiccup, sore throat and diseas

of the gum

In Banglandesh- The unripe fruit is astringent andsed
In diarrhoea and dysentery.
- Seeds are used In heart diseases
- Leaves are astringent and carminative
vomiting, indigestions, hiccup and
dysentery.




In traditional medicine principle, sweet and astringen
tastes medicines are used to treat diarrhoea

According to the literatured,.imonia acidissma L.
also has antidiarrhoeal effect and it has sour, swe
anc astringer taste

But it has not been proved scientifically in Myanmar

Therefore, the present study was carried out to explo
the antidiarrnoeal effect of.imonia acidisssma L.
(Thee-Thee)




OBJECTIVES

To determine the constituents of ethanolic extract o
unripe fruit ofLimonia acidisssma L.

To Investigate the antidiarrhoeal effect of ethanolig

extrac of unripe fruit of Limonia acidissima L. In
albino mice by using castor oll induced diarrhoea
model including frequency of diarrhoea and percent o
small intestinal transit




METHODOLOGY

Study Design
Randomized controlled experimental animal study

Study Area
(1) Department of Botany, University of Mandalay

(2) Pharmacology Research Division, Department o
Medical Research (Pyin-Oo-Lwin Branch)




Study Size

ICR (Institute of Cancer Research) strain albinoami
60 In numbers

were bred in Laboratory Animal Services Divisi

Department of Medical Research (Pyin-Oo-Lwin
Branch)




Selection of Animal
ICR albino mice of both sexes weighing 25:-g3 g

Study Period
From May 2012 to September 2(




Plant Collection and Identification

were collected in the month of May, 2013 from

garden of University of Traditional Medicine,
Mandalay

plant identification was carried out by the botér

Department of Botany, University of Mandalay




Materials for this study (Chemicals)
Ethanol
Loperamide Hydrochloride
Castor oll

Charcoc
Gum acacla
Chloroform




Method for plant extraction

Small dry pieces of unripe fruit &fimonia acidissima L.
Reflux with 95% ethanol, at 60°C, 6 hours for 2d8n
Filtered by using the filter paf

Evaporated by using water-bath at 50° C until solid
extract and kept in desiccator




Phytochemical screening

Tested gualitatively phytochemical constituents,
procedures as stated in Harborne, 1984 and Unani
council, 1987




Antidiarrnoeal activity of ethanolic extract of
Limonia acidissima L. in experimental animals

Two methods
(1) Castor oil induced diarrhoea
(2) Castor oil induced small intestinal tra




(1) Castor oll induced diarrhoea

30 Mice
(18hr fasted)

l

St a_t:d ard Extract

(Loperamide) (3 groups, 3 doses)

¥

lhr

. ., T vy e
(Oral administration of castor oil induce

Y
Separated wired cages

Y
Were recorded wet or drv diarthoea dropping (hourlv for 4 hrs)

¥
Were compared control group and treated groups







Observation of diarrhoea episodes of mice




(Control — Test)
% inhibitton =-——72Z/——— x100

Control




(2) Castor oll Induced small intestinal transit

30 Mice
(18hr fasted)

l

Control Standard Extract

(D/W) (Loperamide) (3 groups, 3 doses)

l |

lhr
1] L] 1] T 1] L]
(Oral administration of castor oil induce

1hr
Y

(Oral admimistration of charcoal meal

30mis

v
Sacrificed

Measurement of distance travelled bv charcoal meal from pvlorus to ileocecal

junction and total length of small intestine




Measuring the length of intestine of experimentairals




Distance travelled by charcoal meal
% intestinal transit = ——————————————————— x 100
Total length of small intestine




Statistical Analysis

SPSS software
One way ANOVA test followed by Dunnett's was used
P < 0.05 was considered signific




FINDINGS

»Phytochemical analysis of.imonia acidissima L.

« alkaloids carbohydrate glycosides phenols starch
steroids and tannins were present
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Group

» Results Castor oil Induced diarrhoea

Table (1). Comparison of mean frequencies of diarrhoea of control
test groups at 1, 2, 3 and 4 hour after castor oil administration

Treatment

DW + CO

Lop (6 mg/kg) + CO
Ext (240 mg/kg) + CO
Ext (360 mg/kg) + CO

Ext (480 mg/kg) + CO

DW = Distilled water (10 ml/kg)

Ext = Extract
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1 hour

Mean + SE

1.50+£0.72

0.6£0.49

1.6#0.80

1.120.48

1.08 0.37

Frequencies of diarrhea

2 hour

Meanzt SE

1.67/+0.42

0.50t 0.34

0.83+ 0.31

1.17+0.48

0.33: 0.21

CO = Castor oil (10 kqgjy
"p < 0.05 (p value versus control)

3 hour
Meanzt SE

1.67+0.21
0.33: 0.33
0.50+ 0.50
0.83+ 0.31

0.33t 0.2T

4 hour

Meanzt SE

0.83t 0.31

0.00+ 0.00

0.67+ 0.33

0.33+ 0.21

0.33+0.21

Lop = Loperamide




Heroup |

W group Il
W group I
W group IV
Hgroup V

2hr 3hr

Mean frequency of diarrhoea episode

Experimental groups

Figure (4). Effect of distilled water, loperamide and three different doses of the
ethanolic extract of Limonia acidissima L. on frequencies of castor oil induced
diarrhoea at 1. 2_ 3 and 4 hour after castor oil administration

groupl —Distilled water (10 ml'’kg) group Il — Loperamide (6 mg'kg)
group III — Extract 240 mg'kg group IV — Extract 360 mg'kg
group V — Extract 480 mg'kg “p < 0.05 -versus control

NS = no significantly different — loperamide versus ethanolic extract 480 mg'kg




Table (2). Comparison of mean frequencies of diarrhoea of con
with test groups within 4 hours after castor oil administration

Frequencies of diarrhoea

Treatment P value versus P value versus
Mean = SE . :
distilled water Loperamide

D/W+ CO
5.67+ 0.67 p >0.05

Loperamide(6mg/kg)+C 1.50+0.727 p <0.0:

Extract (240mg/kg)+CO 3.670.67 p > 0.05

Extract (360 mg/kg)+CO 3.500.99 p > 0.05

P>0.05
P=0.968

DW = Distilled water (10 mli/kg) CO = Castor @0 ml/kg)
“p < 0.01 (P value versus control)

Extract (480 mg/kg)+CO 2.000.58" p<0.01
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group | group Il group Il group IV group V

Mean of frequency of diarrhoea

Experimental groups

Figure (5). Effect of distilled water, loperamide and three different doses of the
ethanolic extract of Limonia acidissima L. on frequencies of castor oil induced
diarrhoea within 4 hours after castor oil administration

groupl  —Distilled water (10 ml/’kg) group II — Loperamide (6 mg/'kg)
groupIll —Extract 240 mg'kg group IV — Extract 360 mg'kg

group V. —Extract480 mg'kg **p< 0.01 - versus control

NS = no significantly different — loperamide versus the ethanolic extract 480 mg'kg




Table (3). percent inhibition of castor oil induced diarrhoea at 1, 2
and 4 hour after castor oil administration

% inhibition of diarrhea
Group Treatment

1 hour 2 hour 3 hour
DW + CO

Loperamide

(6 mg/kg) + CO > 80

Extract

-11 7 2
(240 mg/kg) + CO 0 0

Extract (360 mg/kg)

22 50 G10)
+ CO

Extract (480 mg/kg)

33 80 G10)
+ CO

= Castor oil (10 ml/kg) = Distilled water (10/ky)
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> Result of Castor oil induced small intestinal transit

Table (4) comparison of mean percent intestinal transit of control
with test groups

% intestine P value versus P value versus

Treatment Mean + SE _ :
transit control loperamide

Distilled Water(10 ml/kg
po) + CO (10 ml/kg po)
Loperamide (6 mg/kg po)
CO (10 mi/kg po)

Extract (240 mg/kg po) +
CO (10 mi/kg po)

Extract (360 mg/kg po) +
CO (10 ml/kg po)

59.39+ 3.77 59.39
31.06+ 4.83" 31.06 p<0.01
45.46+ 6.59 45.46 p>0.05

44.99+ 6.43 44.98 p>0.05

<0.05
Extract (480 mg/kg po) + 35 504+ 3.53 35 &3 P p > 0.05
CO (10 ml/kg po) p =0.011 p=0.931

CO = Castor oil po =peroral T p<o0.01, "p<o0.05-versuscontrol
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Means of percent intestine

group | group Il group Il group IV group \V

Experimental groups

Figure (6). Effect of distilled water, loperamide and three different doses of the
ethanolic extract of Limonia acidissima L. on castor oil induced small intestinal
transit

group I — Distilled water group II — Loperamide (6 mg'kg)

group IIT — Extract 240 mg'kg group IV — Extract 360 mg'kg

group V — Extract 480 mg'kg “p=<001,"p=<0.05- Versus control

NS =no significantly different — loperamide versus the ethanolic extract 480 mg'kg




Discussion

Alkaloid, tannins and flavonoid are responsible fc
antidiarrnoeal activity

In this study, alkaloid and tannins were present

Ethanolic extrac 48C mg/kc Is as nearly effective as
loperamide

This study showed that the unripe fruit of Thee-Thee h
antidiarrnoeal activity

Therefore, result of this study provided relevang
background concept of Myanmar Traditional Medicine
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CONCLUSION

The presence of active antidiarrhoeal ingredients
alkaloids and tannins may be assumed to mediat
antidiarrnoeal property

Ethanolic extrac of unripe fruit of Limonia acidissima L.

(480 mg/kg) Is potential antidiarrhoeal agent in ICR
albino mice.

It IS possible to be used for symptomatic relief of acute
diarrhoea




SUGGESTIONS

Future detailed studies should be done to find out.

the toxic effect by the acute and subacute toxicity tests
the mechanism responsible for antidiarrhoeal activity
the pure active compoun: from the ethanolic extrac of

Limonia acidisssma L.
the antidiarrhoeal activity of the other various extracts
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