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cymes and ellipsoid are tubular with 5 hairy lobes.

Introduction

The Fruit cluster of 3 to 10 is oblong, broad-ovoid

The beneficial role of plant derived product in

or round, ½ to 1 inch (2.5-7.5 cm) long, has fairly

therapeutic
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thin but tough skin, purplish- red turning dark-

breakthrough in the history of mankind. The

purple or nearly black and shiny when ripe,

Modern approach for the development of plant

normally 8

derived

isolation,

Dipanjali et al., 2014). It grows naturally in the

Characterization and Pharmacological studies of

Himalayas at a height of 300 to 1800 meters in the

using high tech instruments (Shailajan et al., 2012,

Siwalik Hills from sea level and require fully

2013). Apocynaceae family is represented by

exposure to sun and unfavorable to humidity

about 89 species in India. Many of the plants in

(Fartyal et al., 2014). Flowering and fruiting season

this family have milky sap and many species are

is on August and September (Sankaran et al.,

poisonous if ingested and some plants of this

2006). The plant is native and common throughout

family are used therapeutically (Singh et al., 2011).
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Myanmar
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Malaysia,

plants

having

botanical name has been changed to Carissa

different chemical constituents include steroids,

congesta Wight (syn. Carissa carandas Auct.,

terpenes,

formerly widely shown as Carissa carandas Linn.)

phenylpropanoid, lignans, sesquiterpenes and

(Anonymous, 1985; Itankar et al., 2011). Numerous

coumarins (Ya’u et al., 2008).

branches, leaves are evergreen, opposite oval or

Diarrhoeal diseases are a major problem in most

elliptic; the white flowers in terminal corymbose

of the countries and are responsible for the death

tannins,

flavonoid,

benzenoids,
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bstract:
Carissa carandas (L.) belonging to the Apocynaceae family and it is represented about 89 species in
India. It is distributed throughout India in dry, sandy and rocky grounds. It naturally grows in the Himalayas
at a height of 300 to 1800 meters in the Siwalik Hills from sea level and require fully exposure to sun and
unfavorable to humidity. The plants having different chemical constituents include steroids, which may
enhance intestinal absorption of Na+ and water. In the first method, Castor oil induced diarrhoea due to
its active metabolite, ricinoleic acid. At doses of EFCC 200 and 400mg/kg, the extracts significantly
decreased (*p < 0.05) the total number of wet feces (1.1 ± 0.19 at 200mg/kg and 2.18 ± 0.14** at
400mg/kg) were ERCC (1.19 ± 0.08 at 200mg/kg and 2.42 ± 0.14** at 400mg/kg) when compared to the
control (0.87 ± 0.03 at 5ml/kg, p.o). The highest dose of the EFCC and ERCC extracts was similar effects to
that of the standard drug, Loperamide (2.88 ± 0.13** at 5mg/kg). During the second methods, propulsion
of the charcoal meal through the gastrointestinal tract was decreased significantly (*p < 0.05) from EFCC
43.76 ± 0.40 at 200mg/kg and 54.9 ± 0.50* at 400mg/kg and from ERCC 45.11 ± 0.36 at 200mg/kg and
56.14 ± 0.30* at 400mg/kg, compared to control (36.02 ±0.27 at 5ml/kg, p.o.). Similarly, the highest dose of
the EFCC and ERCC extracts was similar effect to that of the standard drug, Atropine sulphate (66.46 ±
0.43* at 5mg/kg). It concludes that the investigation revealed that the ethanolic fruit and root extracts of
plants contained pharmacologically active substances which are responsible for anti-diarrhoeal activities.

desiccators for future use. The crude extract was

2001). Diarrhoea is an alteration in normal bowel

dissolved 2% Tween 80 prior to the experiment and

movement and is characterized by an increase in

used (Maiti et al., 2007).

the water content, volume or frequency of stools
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(Guerrant et al., 2001; Meite et al., 2009). In
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developing countries, there are large numbers of

selected
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pertaining to worldwide acute–diarrhoeal disease,

weeks in our laboratory environment prior to the

which is one of the principal causes of death in

study. Animals were housed in polypropylene

the infants, particularly in malnourished and which
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is of critical importance in developing countries

standard laboratory conditions (i.e., 12:12 hour

(Syder et al., 1982; Lutterodt et al., 1989).
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Diarrhoea is one of the leading causes of death
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among children under five years globally. More
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than one in 10 child deaths- about 800 000 each

(Hindustan Liver Ltd. Mumbai) and water ad

year is due to diarrhoea (Nuthakki et al., 2014).

libitum (Mitjans et al., 2008; Maiti et al., 2007). The

Many synthetic chemicals like diphenoxylate,

principles of Laboratory Animal Care (NIH, 1985)
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were followed and the study protocol was

treatment of diarrhoea but they have some side
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throughout the experiment.
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Drugs and Chemicals

Hardman et al., 1992). Therefore, the search for
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be an important area of active research.
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laxative agent), normal saline solution (0.9% NaCl),
charcoal meal (3% activated charcoal in 5% gum
acacia) and vehicle (2%v/v Tween 80 in distilled
water)

were

procured
Figure 1: Photograph of C. carandas var. amara
Linn. (F. Apocynaceae)

The powdered fruits and root of C. carandas (500
g) were extracted with ethanol using Soxlet
apparatus. The resulting extracts was evaporated
vacuum

or

Rota

Atropine

Samarth

sulphate

Pharma.

Pvt.

was
Ltd.,

Mumbai, India and Loperamide were purchased
from Maiden Pharm. Pvt. Ltd., Delhi, India.
Phytochemical screening

Preparation of extract

in

from

used.

vapor
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stored

in

The ethanolic fruit and root extracts was tested
and observed different Phytochemical such as
carbohydrates,

alkaloids,

glycosides,

anthraquinone glycosides, saponins, terpenoids,
tannins, flavonoids and steroids with standard
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of millions of people every year (Shoba et al.,

procedures (Ghani, 2003; Madakatti et al., 2011;
Akter et al., 2013).
Preliminary acute toxicity test
It was observed that oral administration of the
fruits and root extracts of C. carandas to the mice
up to 2000 mg/kg neither showed mortality nor
any apparent signs of weakness in the animals
Figure 2: Effect of ethanolic fruits and root extracts
of C. carandas (EFCC & ERCC) on Castor oilinduced diarrhoea in rats

(OCED Guideline no. 424).
Castor oil-induced Diarrhoea

to four groups of six animals each. The

Group I

(Saline 5 ml/kg, p.o.) served as control, Group II
received Loperamide (5 mg/kg, p.o.) as Standard
drug and Group III and IV were administered
orally with test EFCC and ERCC each (200 and
400mg/kg) respectively. After 60 mints each
animal was administered with 1 ml of Castor oil by
gavages and place in a separate cage, the floor

Page 218

of which was lined by blotting paper. The floor
lining was changed every hour. The consistency of
the fecal matter and the number of both the wet
and the dry diarrhoeal droppings were counted
every hour for a period of 4 hours. Animals were
placed

beneath

each

cage

and

the

characteristic diarrhoeal dropping was noted.
During an observation period, the total number of
feces which were excreted by the animals was
noted (Rao et al., 2012; Sasidharan et al., 2007)
Table 1: Effect of ethanolic fruits and root extracts
of C. carandas (EFCC & ERCC) on Castor oilinduced diarrhoea in rats
Treatment
Control (Saline 5ml/kg, p.o.)
Loperamide
EFCC
EFCC
ERCC
ERCC

Dose
(mg/kg,
p.o.)
5
200
400
200
400

Mean amount of
Faeces/group
(gm)
0.87 ± 0.03
2.88 ± 0.13**
1.1 ± 0.19
2.18 ± 0.14**
1.19 ± 0.08
2.42 ± 0.14**

Effect of Gastrointestinal Motility
The rats were divided into four groups of six
animals each and fasted for 18 hr but water was
freely provided. The Group I received Atropine
sulphate (0.1mg/kg, i.p.) as standard drug, Group
II received saline (5ml/kg, p.o.) as control. While,
Group III and IV received orally, EFCC and ERCC
(200 and 400mg/kg body weight, respectively). 30
mint later, each animal was given 1 ml/rat of
charcoal meal (3% deactivated charcoal in 5%
gum acacia) via the oral route. All animals were
sacrificed 30 mint thereafter and the distance
covered by the charcoal meal in the intestine,
from the pylorus to the caecum was measured
and expressed as percentage of distance moved
(Meite et al., 2009; Pazhani et al., 2001).

Table 2: Effect of ethanolic fruits and root extracts
of C. carandas (EFCC & ERCC) on gastrointestinal
motility in rats
Treatment
Control (Saline 5ml/kg, p.o.)
Atropine sulphate
EFCC
EFCC
ERCC
ERCC

Dose
(mg/kg,
p.o.)
5
200
400
200
400

Distance travelled
by charcoal meal
(%)
36.02 ± 0.27
66.46 ± 0.43*
43.76 ± 0.40
54.9 ± 0.50*
45.11 ± 0.36
56.14 ± 0.30*

Values are mean ± S.E.M (n=6); *p < 0.05 vs.
control; Student’s t-test.

Values are mean ± S.E.M (n=6); *P < 0.05 **p <
0.001 vs. control; Student’s t-test.
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The rats fasted for 18 hr were randomly allocated

(1.1 ± 0.19 at 200mg/kg and 2.18 ± 0.14** at
400mg/kg) where ERCC (1.19 ± 0.08 at 200mg/kg
and 2.42 ± 0.14** at 400mg/kg) compared to the
control group (0.87 ± 0.03 at 5ml/kg, p.o). The effect
of the highest dose of the EFCC and ERCC
extracts was similar to that of the standard drug
(2.88 ± 0.13** at 5mg/kg). Therefore, it can be
assumed that the anti-diarrhoeal action of the
Figure 3: Effect of ethanolic fruits and root extracts
of C. carandas (EFCC & ERCC) on gastrointestinal
motility in rats

extracts was mediated by an anti-secretory
mechanism. This was also evident from the
inhibition of castor oil-induced fluid accumulation

Result and Discussion
The

(enteropooling) by the extracts.

Phytochemical

presence

of

screening

Phytoconstituents

reveals
like;

the

steroids,

alkaloids, Flavonoids, glycosides, reducing sugar,

During the propulsion of the charcoal meal
through the gastrointestinal tract was decreased
significantly (*p < 0.05) from EFCC 43.76 ± 0.40 at

terpenoid, Phenolic compounds and tannins are

200mg/kg and 54.9 ± 0.50* at 400mg/kg and from

present in ethanolic fruit and root extracts of C.

ERCC 45.11 ± 0.36 at 200mg/kg and 56.14 ± 0.30*

carandas.

The

Phytoconstituents Steroids are

mostly useful for the treatment of diarrhoea and it
may enhance intestinal absorption of Na+ and
water (Longanga et al., 2000; Goodman et al.
1996).

Diarrhoea

between

the

results

from

absorptive

an

imbalance

and

secretary

mechanisms in the intestinal tract, which is
accompanied by an excess loss of fluid in the
feces (Ammon et al., 1974). Castor oil reported to
induce diarrhoea by increasing the volume of

at 400mg/kg, compared to control group (36.02
±0.27 at 5ml/kg, p.o.). Similarly, the effect of the
highest dose of the EFCC and ERCC extracts was
similar to that of the standard drug (66.46 ± 0.43* at
5mg/kg) results are shown in Table 2. Above
observations suggest that the extracts in graded
doses reduces diarrhoea by inhibiting peristalsis,
gastrointestinal motility and castor oil-induced
enteropooling. It is equally effective in prevention
and curing of diarrhoea.

intestinal contents by preventing the re-absorption

Conclusion

of water.
In this study, the ethanolic fruit and root extracts of
C.

carandas

exhibited

a

significant

dose-

dependent anti-diarrhoeal activity. In the castor
oil-induced
extracts

diarrhoea

produced

a

experiment,
marked

the

plant

anti-diarrhoeal

effect in the rats, as shown in Table 1. At doses of
EFCC 200 and 400mg/kg, the extract significantly
decreased (*p < 0.05) the total number of wet

The results of this investigation revealed that the
Ethanolic fruits and root extracts of C. carandas
contained pharmacologically active substances
with anti-diarrhoeal properties. Further research
has to be carried out to fractionate and purify the
extracts, in order to find out the bioactive
molecule

which

is responsible

for

the

anti-

diarrhoeal activity which was observed.
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faeces produced upon administration of castor oil

extracts. Journal of Ethanopharmacology 135,

References
1)

2)

3)

Akter, S., Sarker, A., Hossain, S., 2013. Antidiarrheal activity of rind of Punica granatum,

Contribution

nternational

Phytochemical and pharmacological studies of

Current

Pharmaceutical

Journal

Page 220

6)

7)

used

ethnobotanical,

Ammon, P.J., Thomas, P.S., 1974. Effects of oleic

treatment of dysentery and diarrhea in Lamella

and recinoleic acids net jejuna water and

area, Democratic Republic of Congo (DRC). J.

electrolyte movement. J. Clin. Invest. 53, 374- 379.

Ethanopharmacology 71(3), 411- 423.

medicinal

plant

in

the

A

13) Lutterodt, G.D., 1989. Inhibition of gastrointestinal

dictionary of Indian raw materials and Industrial

release of acetylcholine by Quercetin as possible

Products. National Institute of Science and

mode of action of Psidium guajava leaf extracts

Communication (C.S.I.R), New Delhi.

in the treatment of acute diarrheal disease.

Anonymous, 1995. Indian medicinal plants (a

Journal of Ethnopharmacology 25(3), 235-249.

Anonymous,

985.

The

wealth

of

India,

14) Madakatti,

U.B.,

2011.

Phytochemical

and

IV. Orient Longman Ltd., 386-389.

pharmacological investigations on Uraria picta

Dipanjali, S., Manika, D.K., 2014. Comparative

and its substitutes. Rajiv Gandhi University of

enzyme assay of Carissa carandas fruit at various

Health Sciences, Karnataka, Bangalore, 32-37.

stages of growth with stored ripe stage. World

15) Maiti, A., Dewanjee, S., Mandal, S.C., 2007. In

Journal of Pharmaceutical Research 3(6), 475-

Vivo Evaluation of Antidiarrhoeal Activity of the

485.

seed of Swietenia macrophylla King (Meliaceae).

Fartyal, M., Kumar, P., 2014. Bioactivity of crude

Trop. J. Pharm. Res. 6(2), 711-716.

extracts of Carissa carandas Linn extracted in

16) Meite, S., N’guessan, J.D., Bahi, C., Yapi, H.F.,

polar and non polar solvents. Int. J. of Engin. Sc.

Djaman, A.J and Guina, F.G., 2009. Anti-diarrheal

and Innova. Tech. 3(5), 186-191.

activity of the Ethyl Acetate Extract of Orinda

Ghani, A., 2003. Medicinal Plants of Bangladesh:

morindoides in Rats. Trop. J. Pharm. Res. 8(3), 201-

Chemical Constituents and Uses. 2nd ed. Dhaka,

207.
17) Mitjans, M., Garcia, L., Marrero, E., Vinardell, M.P.,

The

2008. Study of ligmed-A, an anti-diarrheal drug

9th

based on lignin, on rat small intestine enzyme

edition, Health Professional Division, McGraw-Hill

activity and morphometry. J. Vet. Pharmacol.

Publishers, 927.

Ther. 24, 349-351.

Goodman,

S.L.,

Pharmacological

9)

the

traditionally

Bangladesh. The Asiatic Society of Bangladesh.
8)

to

2(5), 101-104.

compendium of 500 species), Hyderabad; Vol.-

5)

12) Longanga, O.A., Vercruysse, A., Foriers, A., 2000.

Gilman,
Basis

of

A.,

1996.

Therapeutics.

Guerrant, R.L., Van, G.T., Steiner, T.S., Theilman,

18) Nuthakki, V. K., Konda R. K., 2014. In-vivo

M.N., Slutsker, L., Tauxe, R.V., 2001. Practice

Evaluation of Antidiarrhoeal activity of Ethanolic

guidelines for the management of infectious

extract of Uraria lagopoides (L.), Sch. Acad. J.

diarrhea. Clin. Infect. Dis. 32, 331-35.

Pharm. 3(6), 444-448.

10) Hardman,

J.G.,

Pharmacological

Limberd,

L.E.,

basis

therapeutics.

of

1992.

The
In:

19) OECD, 2000. Guidance Document on Acute Oral
Toxicity

Environmental

Health

and

Safety

Goodman and Gilman’s (Eds), 10th edition,

Monograph Series on Testing and Assessment No.

McGraw Hill, New York, 914- 931.

24.

11) Itankar, P.R., S.J. Lokhande, P.R. Verma, S.K.

20) Park, K., 2000. Park’s Textbook of preventive and

Arora, R.A. Sahu and A.T. Patil, 2011. Antidiabetic

social medicine, Jabalpur, India, M/S Banarsidas

potential of unripe Carissa carandas Linn. fruit

Bharat Publishes, 172-175.

Covered in Scopus & Embase, Elsevier
Int. J. Drug Dev. & Res., January-March 2015, 7 (1): 216-221
© 2015 Chanchal Kumar Mishra et al, publisher and licensee IYPF. This is an Open Access article which permits unrestricted
noncommercial use, provided the original work is properly cited.

Full Length Original Research Paper

4)

430-433.

30) Ya’u, J., Yaro, A. H., Abubakar, M. S., Anuka, J. A.,

Hemalatha, S., Ravichandran, V., 2001. Anti-

Hussaini, I. M., 2008. “Anticonvulsant activity of

diarrheal potential of Elephantopus scaber Linn

Carissa edulis (Vahl) (Apocynaceae) root bark

leaf extract. Ind. Drugs 38(5), 269-271.

extract,” Journal of Ethnopharmacology, 120(2),

22) Rao, H.J., Lakshmi., 2012. Anti-diarrhoeal activity
of

the

aqueous

extract

of

the

bark

255–258.

of

Cinnamomum Zeylanicum Linn. in mice, Journal
of Clinical and Diagnostic Research. Vol-6(2),

Article History: -----------------------Date of Submission: 16-01-2015
Date of Acceptance: 29-01-2015

215-219
23) Sankaran,

M.,

Jai

Prakash.,

Singh,

N.P.,

Suklabaidya., 2006. Wild edible fruits of Tripura.

Conflict of Interest: NIL
Source of Support: NONE

Natural products Radiance 5(4), 302-305.
24) Sasidharan, S., Latha, L., Zuraini, Z., Suryani, S.,
Sangetha, S., Shirley, L., 2007. ‘Anti diarrheal and
antimicrobial activities of the Stachytarpheta
jamaicensis

leaves’.

Indian

Journal

of

Pharmacology 39(5), 245-48.
25) Shailajan, S., Menon, S., Sayed, N., Tiwari, B., 2012.
Simultaneous estimation of three Triterpenoids
from Carissa carandas using validated high
performance

liquid

chromatography,

International Journal of Green Pharmacy 6(3),
241-247.
26) Shailajan, S., Sayed, N., Tiwari, B., Chandra, N.,
2013. Pharmacognostical evaluation of leaves of
Parkia biglandulosa Wight & Arn.: An important
ethnomedicinal plant, International Journal of
Pharmacognosy and Phytochemical Research
5(2), 84-91.
27) Shoba, F.G., Thomas, M., 2001. Study of antidiarrheal activity of four medicinal plants in
castor

oil-induced

diarrhea.

J.

Ethanopharmacology 76, 73-76.
28) Singh,

B.,

ethnobotany

Sangwan,
and

P.,

2011.

antimicrobial

Taxonomy,
activity

of

Alstonia scholaris (L.) R. Br., Carissa carandas L.
and

Catharanthus roseus (L.) G. Don. Int. J.

Biotechnol. Biosci 1(1), 102-112.
29) Syder, J.D., Merson, M.H., 1982. The magnitude of
the global problems of acute diarrheal disease a
review of active surveillance data. Bulletin of the
World Health Organization 60(4), 605-613.

Covered in Scopus & Embase, Elsevier
Int. J. Drug Dev. & Res., January-March 2015, 7 (1): 216-221
© 2015 Chanchal Kumar Mishra et al, publisher and licensee IYPF. This is an Open Access article which permits unrestricted
noncommercial use, provided the original work is properly cited.

Page 221

Chanchal Kumar Mishra et al; In-Vivo evaluation of anti-diarrhoeal activity of Ethanolic fruit and root extracts of Carissa
carandas Linn. (Apocynaceae)

21) Pazhani, G.P., Subramanian, N., Arunchalam, G.,

