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ABSTRACT

The present study was to scientifically evaluati-@iarrhoeal effects of ethanolic (90%) extractaik ofAlocassia
macrorhiza (L.) (EEAM) was studied against castor oil-induced-tliaea model in rats. The weight and volume of ima$
content induced by castor oil were studied by emeoling method. Standard drug atropine (3mg/kD, showed significant
reductions in fecal output and frequency of drogpinvhereas EEAM at the doses of 100 and 200 mggkgignificantly
retarded the castor-oil induced enteropooling amdstinal transit. The gastrointestinal transieratas expressed as the
percentage of the longest distance travelled bycHagcoal divided by the total length of the sniaéstine. EEAM at the
doses of 100 and 200 mg/kg significantly inhibi{@%0.001) weight and volume of intestinal contdrite results obtained
establish the efficacy and substantiate the fotkldaim as an anti- diarrheal agent.

Keywords: Anti-diarrhoeal activity, Alocassia macrorhiza (L.) Traditional medicine, Castor oil- induced diamho

Enteropooling method.

INTRODUCTION

Worldwide distribution of diarrhoea accounts for
more than 5-8 million deaths each year in infams a
children below 5 years old especially in developing
countries (Fauciet al, 1998). According to W.H.O.
estimates for 1998, about 7.1 million deaths weresed
by diarrhoea (Parket al, 2000). The incidence of
diarrhoeal diseases still remains high despiteetfats of
many governments and international organizationsutb
it. It is therefore important to identify and evale
available natural drugs as alternatives to curyeoded
anti-diarrhoeal drugs, which are not always freenfr
adverse effects (Hardmamt al, 1992). Arange of
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medicinal plants with anti-diarrhoeal propertiesnislely
used by traditional healers. However, the effectdss of
many of these anti-diarrhoeal traditional medicihas not
been scientifically evaluated.

Alocassia macrorhizgL.) (Family: Araceae) is
probably native to Indo-malesia but widely disttia by
aboriginal peoples throughout South-East Asia itite
tropical Pacific. According to literature reviewsit
constituents, oxalic acid, calcium oxalate, flavidsp
cyanogenic glycosides, alocasin, cholesterol, beta-
sitosterol, stigmatosterol, camposterol, fucosteashino
acids, citric acid, malic acid, ascorbic acid, suniccacid,
glucose, fructose and sucrose. Arabino-galactateijn®
and betalectinfCambie RC, and Ash J, 1994; Yeethal,
1986). This plant traditionally using, In Fiji, tkap of the
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Therefore, the present study was performed to ywehnié
folklore claim of anti-diarrhoeal activity ofAlocassia
macrorhiza  (L.) against castor oil-induced-diarrhoea
model in rats.

MATERIALSAND METHODS
Plant collection

The bark ofAlocassia macrorhiza(L.) used for
investigation was purchased from Tamil Nadu Medical
Plant Farms & Herbal Medicine Corporation Limited
(TAMPCOL). The plant was authenticated by
Dr.V.Chelladurai, Research Officer Botany. C.C.FBA.
Govt. of India. The voucher specimen (CHE- AM-0525)
of the plant was deposited at the college for frth
reference.

Preparation of extracts

The bark ofAlocassia macrorhiza(L.) are dried
in shade, separated and made to dry powder. Itthess
passed through the 40 mesh sieve. A weighed guantit
(90gm) of the powder was subjected to continuous ho
extraction in Soxhlet Apparatus. The extract was
evaporated under reduced pressure using rotaryeatap
until all the solvent has been removed to give smnaet
sample. Percentage yield of ethanolic extract ok lud
Alocassia macrorhizaL.) (EEAM) was found to be 10.5
% wiw.

Preliminary phytochemical screening

The phytochemical examination of ethanolic
(90%) extract of bark oflocassia macrorhiza(L.) was
performed by the standard methods (Harbone JP,)1973

Animalsused

Albino wistar rats (150-230g) were maintained in
a well-ventilated room with 12:12 hour light/darkete in
polypropylene cages. The animals were fed withdzteh
pellet feed (Hindustan Lever Limited., Bangalore)da
water was giverad libitum Ethical committee clearance
was obtained from IAEC (Institutional Animal Ethics
Committee) of CPCSEA.

Castor oil-induced diarrhoea

Rats were divided into four groups of six animals
each, diarrhea was induced by administering 1 nobstor
oil orally to rats. Group | treated as control (2kg, i.p.
saline), group Il received atropine (3mg/kg, ise)yved as
standard and group Il and IV received EEAM (10@ an
200 mg/kg, i.p.) 1 h before castor oil administrati The
number of both wet and dry diarrheal droppings were
counted every hour for a period of 4 h mean ofdfo®ls

passed by the treated groups were compared withotha
the positive control group consisted of animalsegivan
intraperitoneal injection of saline (2ml/kg, i.pAwouters
etal, 1978).

Castor oil-induced enteropooling

Intraluminal fluid accumulation was determined
by the method of Roberet al (Robertet al, 1976).
Overnight fasted rats were divided four groups bf s
animals each. Group | received normal saline (Xgnl/
i.p.) served as a control, group Il received atmepi
(3mg/kg, i.p.) and groups Il and IV received EEANDO
and 200 mg/kg intraperitoneally respectively. 1Hobe
the oral administration of castor oil. Two hourgetathe
rats were sacrificed, the small intestine was resdoafter
tying the ends with thread and weighed. The inasti
contents were collected by milking into a graduatigae
and their volume was measured. The intestine was
reweighed and the difference between full and empty
intestines was calculated.

Small intestinal transit

Rats were fasted for 18 h divided into five groups
of six animals each, Group | received 2 ml nornaing
orally, group Il received 2 ml of castor oil orallyith
saline 2 ml/kg intraperitoneally, group Ill receive
atropine (3 mg/kg, i.p.), group IV and V receiveHAM
100 and 200 mg/kg intraperitoneally respectivelyhl
before administration of castor oil. One ml of nerk
(10% charcoal suspension in 5% gum acacia) was
administered orally 1 h after castor oil treatmdiite rats
were sacrificed after 1h and the distance travdigd
charcoal meal from the pylorus was measured and
expressed as percentage of the total length ohtastine
from the pylorus to caecum (Ized al,, 1999).

Statistical analysis

The data were expressed as mean + standard error
mean (S.E.M).The Significance of differences amtrg
groups was assessed using one way and multiple way
analysis of variance (ANOVA). The test followed by
Dunnet’s test? values less than 0.05 were considered as
significance.

RESULTS
Phytochemical screening
The results of preliminary phytochemical

screening of the ethanolic extract of inner bark of
Alocassia macrorhiza (L.) revealed that presence of
alkaloids, flavonoids, tannins, phenols, gums andilage
and absence of saponins and steroids.
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Castor oil-induced diarrhoea

30 min after administration of castor oil the
diarrhoea was clinically apparent in all the aninalf
control group, for the next 4 h. This was markegiguced
by the intraperitoneal injection of atropine, 3 kuy/
(72.33%). A similar marked reduction in the numioér
defecations over four hours was achieved withcassia
macrorhiza (L.) at the doses of 100 or 200 mg/kg i.p.
EEAM 100 and 200 significantly inhibited the deftoa
(46.28% and 62.59%) EEAM 100 and 200 mg/kg, i.p.
dose of extract delayed the onset of diarrhoea aryg
30% of animals showed diarrhoea at first hour (B&D)
(Table 1).

Castor oil-induced enteropooling
Castor oil caused accumulation of water and
electrolytes in intestinal loop. Castor oil-induced

enteropooling is not influenced by atropine in ratshe
dose of 3 mg/kg, i.p. EEAM 100 and 200 producedsee
dependent reduction in intestinal weight and volume
EEAM 100 and 200 mg/kg, i.p. dose produced 35.54%
and 56.25% inhibition of volume of intestinal camte
respectively with significance (P<0.001). The weigf
intestinal content was also reduced significantlybath
the doseg(Table 2.

Small intestinal transit

The percent intestinal transit was increased with
castor oil (86.81%), but it was reduced in bothedosf
extract, and much more markedly by atropine (40.67%
EEAM 100 mg/kg, i.p. dose of extract produced 72021
intestinal transit induced by castor oil respedtive
Whereas, EEAM 200 mg/kg, i.p. dose produced 56.60%
of castor oil induced charcoal meal transit (Ta)le

Table 1; Effect of EEAM on castor oil-induced diarrhoeain rats.

Group | Treatment M ean Defecation in 4hr % Inhibition of Defecation

Castor oil (1ml p.o) + .

! saline (2ml/kg i.p) 25.45¢1.22

I Castor oil (Iml p.0) + 7.04£0.24* 72.33
atropine (3mg/kg i.p)
Castor oil (1ml p.o) + *

11 EEAM (100mg/kg i.p) 13.67+0.84 46.28
Castor oil (1ml p.o) + -

v EEAM (200mg/kg i.p) 9.52+0.19 62.59

Effect of EEAM on castor oil-induced diarrhoea ats: EEAM was administered i.p 1 h before castbadministration.
Values are expressed as mean + SEM from the expetsim*P<0.01, **P<0.001 when compared with Castilr + saline-

treated group.

Table 2: Effect of EEAM on castor oil induced enteropooling in rats.

Group Treatment Weight of Intestinal Content (g) % Inhibition of Weight Intestinal
Content
Castor oil (1ml p.o) +
! saline (2ml/kg i.p) 2.5620.22
Castor oil (1ml p.o) + -
Il atropine (3mg/kg i.p) 1.58+0.14 38.28
Castor oil (1ml p.o) + .
11 EEAM (100mg/kg i.p) 1.65+0.17 35.54
Castor oil (1ml p.o) + -
v EEAM (200mg/kg i.p) 1.12+0.15 56.25

Effect of EEAM on castor oil-induced enteropoolingats: EEAM was administered i.p 1 h before castibadministration. Values are
expressed as mean + SEM from the experiments. TH50*P<0.001 when compared witbastor oil+ saline-treated group.
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Table 3: Effect EEAM on castor oil-induced small intestinal transit in rats.

Group | Treatment Total Length of | Distance  Travelled By | %Intestinal Transit
Intestine Marker
I saline (2ml/kg i.p) 98.24 +1.32 46.57 £ 1.16 Livg
Il Castor oil (Iml p.o) + | 85.46+2.16 74.19 +1.42 86.81
saline (2ml/kg i.p)

1] Castor oil (1ml p.o) + 92.58 +2.52 37.56 + 1.22** 40.57
atropine (3mg/kg i.p)

v Castor oil (1ml p.o) + 86.44 +1.42 62.42 + 1.29* 72.21
EEAM (100mg/kg i.p)

Y Castor oil (1ml p.o) + 89.72+1.15 50.79 £ 1.33** 56.60
EEAM (200mg/kg i.p)

Effect of EEAM on castor oil-induced small intealitransit in rats: EEAM was administered i.p 1 &ftre castor oil
administration. Values are expressed as mean + $8M the experiments. *P<0.01, **P<0.001 when comgzhwith Castor

oil + saline-treated group.

DISCUSSION

Diarrhoea results from an imbalance between the
absorptive and secretory mechanisms in the intdstin
tract, accompanied by hurry, resulting in an exdess of
fluid in the faeces. The use of castor oil indudetrhoea
model in our study is logical because the autocaidd
prostaglandins are involved these have been intplican
the causation of diarrhoeas in man (Hortinal, 1968;
Greenbargenat al, 1978). The liberation of ricinoleic
acid from castor oil results in irritation and eafhmation
of the intestinal mucosa, leading to release of
prostaglandins, which stimulate motility and sedoret
(Pierceet al, 1971). The results of the present study show
that EEAM produced a statistically significant retian in
the severity and frequency of diarrhoea produceddsyor
oil. It is also noted that EEAM significantly inhibd
castor oil induced intestinal fluid accumulationdathe
volume of intestinal content, dose dependently ntbes
atropine. The EEAM significantly reduced the castdr
induced intestinal transit. In this study, atroppreduced
a significant reduction in the number of stools and
increased intestinal transit time possibly due tsoainti-
cholinergic effect (Brown JA and Taylor P, 2000).

However, it did not inhibit castor oil induced
enteropooling and gain in weight of intestinal eonit
suggesting thereby that mediators other than atwiifhe
are involved in castor oil induced enteropoolingn A
increase in intestinal transit time with atropirauld also
result due to reduction in gastric emptying (Masactlal,
1994). Castor oil is also reported to induce diaegn by
increasing the volume of intestinal content by preion

of the reabsorption of water. The liberation ofimateic
acid results in irritation and inflammation of theestinal
mucosa, leading to release of prostaglandins, wigsblts

in stimulation of secretion (Piercat al, 1971). Thereby
prevents the reabsorption of NaCl angOHAmmon HV
and Soergel KH, 1985). Probably EEAM increased the
reabsorption of NaCl and water by decreasing imalst
motility as observed by the decrease in intestirgaisit by
charcoal meal.

The secretory diarrhoea is associated with an
activation of Cl- channels, causing CI- efflux frotine
cell, the efflux of CI- results in massive secratmf water
into the intestinal lumen and profuse watery diaedn
(Longanga_Otshudit al, 2000). The EEAM may inhibit
the secretion of water into the lumen by revertthgs
mechanism. Anti-dysentric and antidiarrhoeal propsr
of medicinal plants were found to be due to tannins
alkaloids, saponins, flavonoids, sterols and/detpienes
and reducing sugars (Vimalet al, 1997). The
phytochemical analysis of EEAM revealed the presesic
alkaloids, flavonoids, triterpinoids carbohydrattmnins,
phenols, gums and mucilage. These constituents may
mediate the anitdiarrhoeal property of the EEAM.

Although the antidiarrhoeal properties of the
reported active terpenoids are well establishepeas of
their mechanism of action remain poorly understood.
Sesquiterpenes, diterpenes, terpenes, flavonoidd an
terpenoid derivatives are known for inhibiting esde of
autocoids and prostaglandins, thereby inhibit thatility
and secretion induced by castor oil (Veiglaal, 2001;
Milanovaet al, 1995; Nikiemaet al, 2001).
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CONCLUSION ethanolic extract ofAlocassia macrorhiza (L.)may be
The EEAM showed marked reduction in the useful in a wide range of diarrhoeal states, duddth
number of diarrhoea stools and the reduction intaight disorders of transit e.g. functional diarrhoeagjiation
and volume of the intestinal contents, as well asoaest diarrhoea or due to abnormal secretory mechanisesn
reduction in intestinal transit. This study did ngb cholera or E.coli enterotoxin induced diarrhoearttiar
further, to demonstration as to whether the extadtetred studies are needed to completely understand
the activity of Na/K ATPase or activation of chidei mechanism of anti-diarrhoeal action oAlocassia
channels. Whatever, may be the mechanism of adtien, macrorhiza (L.).
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