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ABSTRACT

Many Ayurvedic antidiarrhoeal formulations contddunica granatum L, (Puniacaceae) as one of theddgmt.
Efficacy of Punica granatum L. in polyherbal anéidhoeal formulation was evaluated by comparing its
antidiarrhoeal activity with Mebarid; an antidiardeal Ayurvedic formulation. Antidiarrhoeal effedtam aqueous
extract of rinds of fruits of Punica granatum (AP&)d Mebarid was studied in castor oil induced diaea,
intestinal secretion and charcoal meal test in mig®G significantly reduced diarrhoea and also proed
antimotility and antisecretory activity in castoit model. These results indicate that APG is anvacingredient of
Mebarid in treating diarrhoea.
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INTRODUCTION

Punica granatuni. (Punicaceae) commonly known as Dalim (Mara#myl Anar (Hindi) is a shrub, usually with
multiple stems, that commonly grows 1.8—4.6 m [tg]I2]. The fruit is globose, 5-7.6 cm in diametand shiny
reddish or yellowish green when mature. It is filleith crunchy seeds, each of which is encased juicy,
somewhat acidic pulp that is itself enclosed inemnhranous skin [3, 4]. Almost all parts of thisrglare used in
traditional medicine for the treatment of variouknants [5]. Bark and rind of the fruit are useddgsentery,
diarrhea, piles, bronchitis, to reduce the riskafdiovascular disease, and as an anthelmintid [6,

Mebarid syrup is an Ayurvedic formulation used iftfiantile diarrhoea & dysentery. It is indicated@ose motions
of specific & non-specific origin, amoebic & baeity dysentery, gastroenteritis, entero-colitis,usprchronic
intestinal problems. The current study was caroatto evaluate the antidiarrhoeal effect of aqueextract of
Punica granatum and its potential in polyherbaidientrhoeal formulation.

EXPERIMENTAL SECTION

Drugs
i) Mebarid — SG Phyto Pharma (P.) Ltd., ii) Castdr(refined pure) — Paras Chemical Industrie9, Aictivated
Charcoal — E. Merck.

Plant material and preparation of the extract

Fruits of Punica granatuni. were purchased from local market. The botaniwahtification of the fruits was done
by Dr. Dhabe, Herbarium incharge Department of BgpteDr. Babasaheb Ambedkar Marathwada University,
Aurangabad (M.S.), India, where a voucher speciimeshbeen deposited. The dried peels of fruits wesesely
powdered. The powdered peel (100 gm) was boilédlirof distilled water for 15 min with continuousrgng. The
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resultant solution was filtered through a filteppa The filtrate was completely evaporated undduced pressure.
The various concentrations of the aqueous extfadetnica granatun. (APG) were given 0.1 ml orally.

Composition of Mebarid

Each 10 ml of Mebarid contains i) Bael (100 mg)Ajmoda (100 mg), iii) Lodhara (100 mg), iv) Dad{100 mg),
v) Badishep (100 mg), vi) Daruhalad (100 mg),) ¥aiphal (50 mg), viii) Sunth (50 mg), ix) Ativigp0 mg), x)
Kuda (50 mg), xi) Sugar (g.s.).

Animals

“Swiss albino miceof either sex, weighing; 20 — 25 gm obtained frdffPER, Pune (India), were used for the
experiments. They were kept in standard environaterdndition, fed standard food and water ad libituAll
experiments were performed after an overnight fake Institutional Animal Ethical Committee of Gomenent
College of Pharmacy, Aurangabad, Maharashtra, If@&GEPA/IAEC/2011/235, 11/03/2011), approved thelgtu

Experimental procedurefor antidiarrhoeal activity

Acutetoxicity

APG and Mebarid were studied for acute oral toyies per revised OECD guidelines number 423. APG wa
devoid of any toxicity up to 300 mg/kg in albinoamiby oral route. Mebarid was devoid of any toyicip to 20
mi/kg in albino mice by oral route. Hence for fiethstudies doses of 25 to 100 mg/kg of APG and IRgnof
Mebarid were used [8].

Castor ail induced diarrhea

The animals were divided in to control, positiveldast groups containing six in each group. Eachsaavas kept
for observation under a glass funnel, the floorwdfich was lined with blotting paper and observed 4oh.

Diarrhoea was induced by administering 0.2 ml atagoil orally to mice. The control group receivady distilled

water (10 ml/kg, po); the positive control groupeiwed Mebarid (10 ml/kg, po); test group receiyd®s at doses
of 25, 50, 100 mg/kg, po, body weight, 30 min beftire administration of castor oil. During an olbatipn period
of 4 h, the parameters observed were: onset afhdiea, total number of faecal output, and numbeveaiffaeces [9,
10].

Small intestinal secretions

Effect of APG on intestinal secretion was indirgdtudied by enteropooling assay. The mice weré&éds into
different groups and treated with APG (25, 50, 1a@/kg, po), distilled water (10 ml/kg, po) and MeaHa(10
ml/kg, po) before the oral administration of casi®i0.2 ml per mouse. These mice were sacrific@dni later and
entire small intestine from each animal was weighed their group average was calculated. The @ifies in the
weight of intestine in control and castor oil teghigroup was considered as the castor oil inducednaulation of
intestinal fluid [11, 12].

Gastrointestinal motility by charcoal meal

The animals were divided in to control, positivel dest groups of six mice each. Each animal wasrgorally 0.2
ml of charcoal meal (3% charcoal in 5 % gum acadiip test groups received the APG at doses 06@5100
mg/kg, po, body weight immediately after charcoaamadministration. The positive control group reed

Mebarid (10 ml/kg, po), while the control group eaed distilled water (10 ml/kg, po). After 30 mithe animals
were sacrificed and the movement of charcoal frgtarps to caecum was measured. The peristaltickingbich is

the distance travelled by charcoal meal to thd tetegth of small intestine expressed in termsetpntage [13].

Statistics
The results of all experiments were reported asnme8.E.M. Statistical analysis was carried ouhgsstudent’s
‘t’-test. A level of significance d?< 0.05 was regarded as statistically significant.

RESULTSAND DISCUSSION

Effect of APG on castor oil induced diarrhoea

In the course of observation for 4 h. after casibadministration, all the mice in control groupoduced copious
diarrhoea. Pretreatment of mice with the differdoses of APG caused a significant dose dependentake in the
frequency of purging (reduction of number of wetods and total no of stools). APG showed dose daxen
inhibition of castor oil induced diarrhoea in albimice. This effect was significant at 100 mg/kgcomparison to
control group, however, this activity was less asipared to Mebarid as shown in Table 1.
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The ricinoleic acid, the active ingredient of castdl is liberated from the action of lipases orstoa oil. The

ricinoleic acid produces irritating and inflammatoactions on the intestinal mucosa leading to thease of
prostaglandins. This condition induces an incremsehe permeability of the mucosal cells and change
electrolyte transport, which results in a hypersty response (decreasing ‘Nend K absorption), stimulating
peristaltic activity and diarrhoea [14]. Thus thestor oil induced diarrhoea demonstrates secreliaryhea, since
recinolic acid induces diarrhoea by a hypersecyatesponse [15]. As APG has effectively inhibitbé tastor olil
induced diarrhoea, it can be assumed that its iantiteal action was exerted by antisecretory meisha,

indicating its involvement in the antidiarrhoedleet of Mebarid.

Tablel: Effect of APG on castor oil induced diarrhoeain mice

Group Dose (/kg) Onset of diarrhoea (min)  Totahbers of stools Number of wet stools % Inhibition

Control 53+2.11 13.33+0.33 11.0+0.366
APG 25 mg 69+3.12 9.66+0.42 7.83+0.300 28.81
APG 50 mg 75+4.17 8.50+0.42 7.00+0.366 36.36
APG 100 mg 83+4.23 6.33+0.33 5.33+0.211 51.54
Mebarid 10 ml 17945.27 1.16+0.16 0.83+0.163 92.45

Values are mean + standard error of mean. Each @akpresents average of six determinations. P< §0%ontrol, student’s ‘t’ test.

Effect of APG on small intestinal secretion

APG, dose dependently reduced the castor oil irdlucaluminal accumulation of fluid. Maximum eftewas
produced at 100 mg/kg in comparison to control grdwowever, this activity was less as compared thadid
(Table 2).

Diarrhoea occurs when the bowels secrete morerelgets and water than they absorb [16]. APG hasedsed the
castor oil induced intestinal secretion, provirgrile in the intraluminal fluid blocking activitf Mebarid.

Table 2: Effect of APG on castor oil induced intraluminal fluid accumulation in mice

Experimental Group  Dose (mg/kg) Weight of smalesiine (mg)  Castor oil induced intraluminal fluidd) % Inhibition

Control 1628423 505+40
APG 25 mg 1484+29 361+32 28.51
APG 50 mg 1465+27 342425 32.27
APG 100 mg 1430430 307+17 39.20
Mebarid 10 ml 1216425 93+11 81.58

Values are mean + standard error of mean. Each @akpresents average of six determinations. P< §0%ontrol, student’s ‘t’ test.

Effect of APG on small intestinal transit

The results revealed that APG inhibited the castbinduced gastrointestinal transit of charcoahiice by dose
dependent manner. Maximum effect was produced @tm@/kg in comparison to control group, howevers th
activity was less as compared to Mebarid as showrable 3.

Gastrointestinal motility describes the contractidithe muscles that mix and propel contents ingdisrointestinal
tract. Charcoal meal test in mice is a method wsefudy the effect of drugs on the motility oféstine [17]. APG
was found to be the inhibitor of intestinal motilitsuggesting its contribution in the antispasmoelfitect of
Mebarid.

Table 3: Effect of APG on castor oil induced intestinal transit in mice

Group Dose (/kg) % intestinal transit % Inhibition

Control 81.33+2.13
APG 25 mg 63.85+2.37 12.92
APG 50 mg 59.12+2.48 19.34
APG 100 mg 54.46+2.28 25.70
Mebarid 10 ml 38.75+1.13 47.15

Values are mean + standard error of mean. Each @akpresents average of six determinations. P< @%ontrol, student’s ‘t’ test.
CONCLUSION
These results indicated thBunica granatuml. produced its antidiarrhoeal effect through decrepsntestinal

secretions and by inhibiting the intestinal matilitsuggesting its importance in antidiarrhoeal Asadlic
formulation, Mebarid.
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