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ABSTRACT

Aqueous Black pepper extract, Kutajarishta and kartshta along with aqueous Black pepper extractemested
for antidiarrhoeal, antimotility and antisecretorgctivity in mice. The methods of castor oil and mesjum
sulphate induced diarrhoea were used to evaluatelianrhoeal activity, while charcoal meal test awdstor oil
induced intestinal secretions were used for testingmotility and antisecretory activity in miceqéeous Black
pepper extract (ABPE) produced a significant in@@én the antidiarrhoeal, antimotility, and antisetory effect of
Kutajarishta. It can be concluded that ABPE produeelditive effect with Kutajarishta in treating diaoea by
enhancing its antimotility, and antisecretory aitfiv
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INTRODUCTION

Diarrhoea is defined as passage of loose, wateoysswith increased frequency [1]. Diarrhoeal diseis a leading
cause of mortality and morbidity in developing ctrigs resulting in a major health care problem [2éspite the
availability of a vast spectrum of approaches farrnthoeal management, a vast majority of the peapl¢he
developing countries rely on herbal drugs for thenaggement of diarrhoea. In view of this, World Healt
Organization has initiated Diarrhoeal Disease Gairfirogram to study traditional medical practicesl ather
related aspects [3, 4].

Black PepperRiper nigrumL. family Pipereraceae) is a wonderful spice véthich history and many uses in the
kitchen and in the medicine. Either powdered odé#soction is widely used in traditional Indian roéue [5]. It is
used in ayurvedic medicine to stimulate the digessiystem and used for the treatment of diarrhomasea, lack of
appetite, and other dyspeptic complaints [6].

Kutajarishta is self generated alcohol containipgreedic preparation. It is extensively being usedisorders like
Atisar and Pravahika (diarrhoea and dysentery) yayneedic physicians [7]. Present study was condldte
investigate the additive effect of Black pepperwviiutajarishta in treating diarrhoea by evaluatiognbined effect
of Black pepper with Kutajarishta in castor oil amtgnesium sulphate induced diarrhoea, intestingbyisive
movement and intestinal fluid accumulation in mice.
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MATERIALSAND METHODS

Drugs

i) Kutajarishta — Shree Baidyanath Ayurved Bhawan. Rtd., i) Castor oil (refined pure) — Paras Cligah
Industries, ii) Loperamide hydrochloride — Ciplaaihaceuticals Ltd., iii) Chlorpromazine hydrochiteri- Rhone
Poulene (India) Ltd., iv) Activated Charcoal — Eeiddk, v) Magnesium sulphate — Merck, vi) Atropsdphate —
Sigma chemicals Ltd.

Composition of Kutajarishta
Each 10 ml of Kutajarishta contains i) Kutaja (3.gnii) Draksa (1.5 gm), iii) Madhuka Puspa (300)miy)
Gambhari (300 mg), v) Dhataki (600 mg), vi) Guday(8), vii) Asav Base Q.S.

Plant material and preparation of the extract

Fruits of Black pepperRiper nigrum family Piperaceae) were purchased from local etarkThe botanical
identification of the fruits was done by Dr. Dhalt¢erbarium incharge, Department of Botany, Dr. Babeeb
Ambedkar Marathwada University, Aurangabad (M.Bwlja, where a voucher specimen has been deposifext.
collection, the fruits were ground to coarse pow@80 gm of the powdered fruit was boiled with ©2dli distilled
water in a conical flask for 30 min and the liquids decanted. The resultant filtrate was evaporateilyness in
the oven at 40C. The dried aqueous Black pepper extract (ABPE) ngaonstituted in distilled water [8].

Animals

“Swiss albino mice” of either sex, weighing; 205 gm obtained from VIPER, Pune (India), were usadtlie
experiments. They were kept in standard environaterindition, 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@{zPA/IAEC/2011/235, 11/03/2011), approved thelgtu

Experimental procedurefor antidiarrhoeal activity

Acute toxicity

Initially the ABPE and Kutajarishta were studied fute oral toxicity as per revised OECD guidaimaimber
423. ABPE was devoid of any toxicity up to 2000 kggih albino mice by oral route. Hence for furtistudies dose
of 300 mg/kg po, of ABPE was used. Kutajarishta degoid of any toxicity up to 20 ml/kg in albino cei by oral
route. Hence for further studies 2.5 ml/kg dos&uatajarishta was used [9].

Castor ail induced diarrhoea

Groups of six mice each were treated as outlindalbe

Group 1 (Control group): Distilled water 10 ml/kmp,

Group 2 (Standard group): Loperamide 2 mg/kg, po,

Group 3 (Test group): ABPE 300 mg/kg, po,

Group 4 (Test group): Kutajarishta 2.5 ml/kg, po,

Group 5 (Test group): ABPE 300 mg/kg, po given witltajarishta 2.5 mi/kg, po.

After 30 min, castor oil (0.2 ml/mouse) was adntimied to each mouse. The animals were then plaocddru
separate glass funnels, with the floor lined witbtting paper, for observation for 4 h. The parametobserved
were: onset of diarrhoea, total weight of faecdpat) total weight of wet faeces, total numberadédal output, and
number of wet faeces [10, 11].

Magnesium sulphate induced diarrhoea

A similar protocol as for castor oil induced diavéa was followed (Afroz et al., 2006). Magnesiurtfede was
given in the dose of 2 g/kg to the animals 30 nfiiargre-treatment with [12, 13]:

Groups of six mice each were treated as outlindalbe

Group 1 (Control group): Distilled water 10 ml/kmp,

Group 2 (Standard group): Loperamide 2 mg/kg, po,

Group 3 (Test group): ABPE 300 mg/kg, po,

Group 4 (Test group): Kutajarishta 2.5 ml/kg, po,

Group 5 (Test group): ABPE 300 mg/kg, po given wtltajarishta 2.5 mi/kg, po.
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Gastrointestinal motility by charcoal meal

Six mice were allotted to different groups. Treattn@as then carried out as outlined below:

Group 1 (Normal group): Distilled water 10 ml/kgop

Group 2 (Control group): Distilled water 10 ml/kzp,

Group 3 (Standard group): Loperamide 2 mg/kg, po,

Group 4 (Test group): ABPE 300 mg/kg, po,

Group 5 (Test group): Kutajarishta 2.5 ml/kg, po,

Group 6 (Test group): ABPE 300 mg/kg, po given Wiltajarishta 2.5 mi/kg, po.

After 30 min treatment, each animal was given gastd0.2 ml/mouse, p.o.) except Group 1 (Normab@). Each
animal was given orally 0.2 ml of charcoal meal (8#arcoal in 5 % gum acacia), 30 min after casibr
administration. Animals were sacrificed 30 min afsgministration of charcoal meal and the smalkstine
immediately isolated. Peristaltic index for eachus®m was expressed as percentage of the distanediedaby the
charcoal meal relative to the total length of theal intestine [14, 15].

Small intestinal secretions

Effect of ABPE and Kutajarishta on intestinal séiore was indirectly studied by enteropooling assaix mice
were allotted to different groups. Treatment washtbarried out as outlined below:

Group 1 (Normal group): Distilled water 10 ml/kgop

Group 2 (Control group): Distilled water 10 ml/kzp,

Group 3 (Standard group): Loperamide 2 mg/kg, po,

Group 4 (Test group): ABPE 300 mg/kg, po,

Group 5 (Test group): Kutajarishta 2.5 ml/kg, po,

Group 6 (Test group): ABPE 300 mg/kg, po given WMiktajarishta 2.5 ml/kg, po.

Castor oil (0.2 ml/mouse) was administered to eachise except Group 1 (Normal Group) after 30 miakmve
treatment. The mice were sacrificed 30 min aftestaraoil administration and the entire small inestfrom each
animal was weighed and their group average wasileaddd. The difference in the weight of intestinecontrol and
castor oil treated group was considered as thercagtnduced accumulation of intestinal fluid [167].

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.

RESULTS
Effect of Black pepper with Kutajarishta on castor oil induced diarrhoeain mice.
ABPE showed the 53.09% inhibition of diarrhoea. atishta (2.5 ml/kg) showed the 48.54% inhibitioh
diarrhoea. Kutajarishta (2.5 ml/kg) with ABPE (300g/kg) showed78.78% inhibition of diarrhoea while
loperamide at dose of 2 mg/kg showed 92.45 % itibibiof diarrhoea as shown in Table 1.

Table 1: Effect of Kutajarishtain combination with aqueous Black pepper extract on castor oil induced diarrhoea in mice

Onset of Total

- Total weight Weight of wet Number of %
Group Dose (/kg) d|arr'hoea of stools(g) stools (g) number of wet stools Inhibition
(min) stools

Contro 53+2.1: 0.372+0.0 0.35+0.01 13.33+0.3 11.00 £ 0.3
ABPE 300 mg 85 + 3.60 0.176 +0.007 0.152 +0.007 .0+©.25 5.16 £ 0.16 53.09
Kutajarishta 2.5 ml 74+2.18 0.205 + 0.005 0.181.607 7.00 £0.25 5.66 +0.42 48.54
Kutajarishta + ABPE 2.5 ml +300 mg 130 +4.69 0.887.006 0.081 + 0.004 2.83+0.30 233+0.21 8.7
Loperamide 2mg 223+5.16 0.036 + 0.002 0.030 +®.00 1.00 +0.25 0.83+0.16 92.45

Values are mean + standard error of mean.
Each value represents average of six determinations
P < 0.05 vs. control, student’s ‘t’ test.

Effect of Black pepper with Kutajarishta on magnesium sulphateinduced diarrhoeain mice.

ABPE produced the 55.14% inhibition of diarrhoeaitddarishta (2.5 ml/kg) produced the 50.98% infobitof
diarrhoea. Kutajarishta (2.5 ml/kg) with ABPE (3@0g/kg) produced 85.78% inhibition of diarrhoea whil
loperamide at dose of 2 mg/kg showed 91.11 % itibibiof diarrhoea as shown in Table 2.
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Table 2: Effect of Kutajarishtain combination with aqueous Black pepper extract on magnesium sulphate
induced diarrhoeain mice

Onset of . } Total
Group Dose (/kg) diarrhoea TotSatJ wlaght of Wagh: of wet number of Number |°f | h.oé’. .

(min) ools (g) stools (g) Sools wet stools nhibition
Control 41 +2.06 0.32+0.01 0.291+ 0.009 11.50+0.42 6&D.30
ABPE 300 mg 81 +3.29 0.142 + 0.006 0.133+£0.006 .00%0.44 3.66 +0.33 55.14
Kutajarishta 2.5ml 74 +£3.01 0.153 + 0.006 0.131605 5.33+0.21 4,00 £0.33 50.98
Kutajarishta + ABPE 2.5 ml +300 mg 165 +3.44 0.852003 0.042 +0.003 1.66 £0.211 1.16 £0.16 785.
Loperamide 2mg 207+6.58 0.030 + 0.004 0.027 +®.00 0.83+0.16 0.66 +0.21 91.11

Values are mean + standard error of mean.
Each value represents average of six determinations
P < 0.05 vs. control, student’s ‘t’ test.

Effect of Black pepper with Kutajarishta on small intestinal transit in mice.

ABPE (300 mg/kg) inhibited the gastrointestinalnsi of charcoal in mice by 30.35%. Kutajarishtab(#nl/kg)
inhibited the gastrointestinal transit of charcgalmice by 15.87%. Kutajarishta (2.5 ml/kg) with RB (300
mg/kg) inhibited the gastrointestinal transit ofaotoal in mice by 37.49% while atropine sulphatel@ge of 5
mg/kg showed 55.94 % inhibition of gastrointestitnahsit as shown in Table 3.

Table 3: Effect of Kutajarishtain combination with aqueous Black pepper extract on intestinal transit in mice

Group Dose (/kg) Percent intestinal transit % Inhibition
Normal 73.30£1.60
Contro 81.33+2.1
ABPE 300 mg 51.04 £1.31 30.35
Kutajarishta 25ml 61.66 +2.30 15.87
Kutajarishta + ABP 2.5 m+ 300 m¢ 4581 +2.0 37.4¢
Atropine sulphate 5 mg 32.29+1.02 55.94

Values are mean + standard error of mean.
Each value represents average of six determinations
P < 0.05 vs. control, student’s ‘t’ test.

Effect of Black pepper with Kutajarishta on small intestinal secretion in mice.

ABPE (300 mg/kg) inhibited the castor oil inducettraluminal accumulation of fluid by 54.45%. Kutaghta (2.5
ml/kg) inhibited the castor oil induced intralumirgecumulation of fluid by 45.54%. Kutajarishtag2nl/kg) with
ABPE (300 mg/kg) inhibited the castor oil inducedtraluminal accumulation of fluid by 68.91% while
chlorpromazine hydrochloride at dose of 30 mg/kgvetd 89.50 % inhibition of castor oil induced imarainal
accumulation of fluid as shown in Table 4.

Table 4: Effect of Kutajarishta in combination with aqueous Black pepper extract induced intraluminal fluid
accumulation in mice

Experimental Group  Dose (/kg) Weight of small intestine(mg)  Castor oil induced intraluminal fluid (mg) % Inhibition
Normal 1123 +£25

Control 1628 + 23 505 + 40

ABPE 300 mg 1353+ 35 230+ 20 54.45
Kutajarishta 2.5 ml 1398 + 38 275+ 22 45.54
Kutajarishta + ABPE ~ 2.5ml+300mg 1280 +25 1571+ 68.91
Chlorpromazine 30 mg 1176124 5318 89.50

Values are mean + standard error of mean.
Each value represents average of six determinations
P < 0.05 vs. control, student’s ‘t’ test.

DISCUSSI ON

Castor oil induces diarrhoea by causing increasedcetion of fluid and electrolytes into the lumdrttee bowel by
intestinal mucosa, resulting in fluid accumulatenmd a watery luminal content that flows rapidlyotigh the small
and large intestines [18]. This is brought aboutHegyirritant effect of ricinoleic acid liberateg pancreatic lipases,
which hydrolyse the oil derived from the seedsRifinus communig19]. ABPE has shown to enhance the
inhibitory effect of Kutajarishta in the castor oiduced diarrhoea.
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Magnesium sulphate produces the diarrhoea by osrpaiperties, preventing reabsorption of water jdeeding to
increase in the volume of the intestinal contehfprbmotes the liberation of cholecytokinin frometduodenal
mucosa, which increases the secretion and motlitgmall intestine and thereby prevents the regigor of
sodium chloride and water [20, 21]. Kutajarishtangl with ABPE have reduced the diarrhoeic condiiiornhis
model than the Kutajarishta alone.

Gastrointestinal motility describes the contractidrthe muscles that mix and propel contents ingdigtrointestinal
tract. Charcoal meal test in mice is a method usestudy the effect of drugs on the motility ofastine [22]. In
present study ABPE has increased the inhibitoyotfdf Kutajarishta on intestinal motility.

Diarrhoea occurs when the bowels secrete morerelgets and water than they absorb. Castor oil peed
permeability changes in the intestinal mucosa memds to water and electrolytes resulting in fluid avatery
luminal content that flows rapidly through smalldalarge intestines [23, 24]. Kutajarishta in conaion with
ABPE has significantly inhibited the castor oil irmbd intestinal fluid accumulation.

CONCLUSION

These results indicate that ABPE produces addeiifect with Kutajarishta in treating diarrhoea byhancing
antisecretory and antimotility effect of KutajatiahThus it provides a scientific basis for the ag8lack pepper in
antidiarrhoeal Ayurvedic formulation like Kutajahis.

Acknowledgement
The authors are grateful to the Principal, Govemtntollege of Pharmacy, Aurangabad, for providiegearch
facilities.

REFERENCES

[1] M.J.G. Farthing]nternational Journal of Antimicrobial Agent8000, 14: 65-69.

[2] O.0. Adeyemi, A.J. Akindelelournal of Ethanopharmacolog2008, 116, 407-412.

[3] S. Afroz, M, Alamgir, M.T.H. Khan, S. Jabbar, Nahar, M.S.K. Choudhardournal of Ethanopharmacology
2006, 105, 125-130.

[4] A.M. Mujumdar, A.S. Upadhye, A.V. Misadpurnal of Ethanopharmacologg000, 70, 183-187.

[5] A. Singh, A.R. RaoCancer letters1993, 72, 5-9.

[6] B. Vladimir, M. Muhammad, P. Lakshmi, Nutr. Biochem2000, 11, 109 — 113.

[7] S.K. Dixit, P.C. Sen, D. JoshAncient Science of Lif&@988, 2, 100-102

Extraction

[8] S.S. Agarwal, M. Paridhavi, Herbal drug tectowy, Universities Press (India) Private Limited,ddyabad, %
ed.,2007, 625 — 627.

Acute

[9] P.G. Pillaia, P. Suresha, G. Mishrab, M. Annayau European Journal of Experimental Biolqg3011, 1
(3):236-245.

[10] P.K. Mukhergi, K. Scha, T. Murugesan, S.C. Malp M. Pal, B.P. Schalournal of Ethanopharmacology
1998, 60, 85 — 89.

[11] P.B. Shamkuwar, S.R. Shahi, D.P. Pawaropean Journal of Experimental Biolog@12, 2 (1), 194-198

[12] S. Afroz, M. Alamgir, M.T.H. Khan, S. Jabbdt, Nahar, M.S.K. Choudhardournal of Ethanopharmacology
2006, 105, 125 — 130.

[13] P.B. Shamkuwar, S.R. Shaber Pharmacia Lettre2012, 4 (1), 217-221

[14] O©.0. Adeyemi, A.J. Akindelglournal of Ethanopharmacologg008, 116, 407 — 412.

[15] P.B. Shamkuwar, S.R. ShabBer Pharmacia Sinic2012, 3 (1), 71-75.

[16] A.M. Mujumdar, A.V. Misar, A.S. Upadhydpurnal of Ethanopharmacologg005, 102, 213 — 216.

[17] P.B. Shamkuwar, S.R. Shabqurnal of Chemical and Pharmaceutical Reseaffli2, 4 (1), 460-464.

[18] S.J. Uddin, K. Mondal, J.A. Shilpi, M.T. Rahm&.D. Sarkeritoterapia 2006, 77, 134-136.

[19] B. Parimala, R. Boominath, S.C. Mandahytomedicing2002, 9, 739-742.

[20] N.R. Pillai,International Journal of Pharmacognqsh992, 30, 161-168.

[21] A.S.S. Rouf, M.S. Islam, M.T. Rahmalgurnal of Ethanopharmacologg003, 84: 307-310.

[22] A.M. Mujumdar, A.S. Upadhye, A.V. Misalpurnal of Ethanopharmacolog2000, 70, 183-187.

288
Pelagia Research Library



Prashant B. Shamkuwar et al Asian J. Plant Sci. Res., 2012, 2 (3):284-289

[23] M. Uchida, Y. Kato, K. Matsueda, R. Shoda,Muaoka, S. Yamatolhe Japnese Journal of Pharmacolpgy
2000, 82, 168-170.
[24] P.B. Shamkuwar, S.R. Shahi, S.T. Jadiaian Journal of Plant Science and Reseapfi2, 2 (1), 48-53

289
Pelagia Research Library



