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the permeation up to 120 min. Quantity permeated 
after 30 min was less then that obtained without 
BKC and EDTA. Corneal hydration with BKC and 
BKC+EDTA was in the physiological range. Results 
are given in Table 3. Addition of BKC and EDTA to 
the formulation containing Carbopol 934 NF had no 
signifi cant infl uence on permeation. Results are given 
in Table 4. 

Thus ETD 2020 and BKC with and without EDTA 
were also tried in bovine cornea. Formulation 
with BKC Carbopol ETD 2020 showed maximum 
permeation after 60 min while formulation with 
BKC+EDTA and Carbopol ETD 2020 showed 
maximum permeation after 90 min. Results are given 
in Table 5.

The results of the present studies reveals that addition 
of mucoadhesive polymer like Carbopol ETD 2020 
can signifi cantly improve mucoadhesion and corneal 
permeation, providing rationale behind inclusion of 
compatible, mucoadhesive polymers in controlled drug 
delivery systems for ophthalmic use.

ACKNOWLEDGEMENTS

The authors are thankful to the Dept of 
Pharmaceutics, Delhi Institute of Pharmaceutical 
Sciences and Research, for providing valuable 
scientific support and Director of Banasthali 
University, Rajasthan for his extended help. 

REFERENCES 
1. Buckley MM, Brogden RN. Ketorolec: A review of its 

pharmacodynamic and pharmacokinetic properties and therapeutic 
potentials. Drugs 1990;39:86-109. 

2. American society of health system. Inc. p.870. ISBN 158528-086-0. 
Disclaimer 2005.

3. Gillis JC, Brogden RN. Ketorolac: A reappraisal of its 
pharmacodynamic and pharmacokinetic properties and therapeutic use 

in pain management. Drugs 1997;53:139-88. 
4. Spickler W. Ketorolac (Toradol): a new analgesic or an old NSAID? 

Can Med Assoc J 1993;148:1693-5. 
5. Lee JW, Park JH, Robison. Bioadhesive-based dosage forms: the next 

generation. J Pharm Sci 2000;89:850-66.
6. Bernkop S, Marcel D. A Mucoadhesive Polymer. In: Dumitriu S. 

editors. Polymeric Biomaterials. 2nd ed. New York: Marcel Dekker; 
2001. p. 47-164.

7. Warkul N, Robbinson J. Drug Delivery by Mucosal Route. In: Dumitriu 
S, editors. Polymeric Biomaterials. 2nd ed. New York: Marcel Dekker; 
2001. p. 1031-62.

8. Peppas N, Huang Y. Nanoscale technology of mucoadhesive 
interactions. Adv Drug Deliv Rev 2004;56:1675-87.

9. Edsman K, Hagerstorme H. Pharmaceutical applications of 
mucoadhesion for the non-oral routes. J Pharm Pharmacol 2005;57:3-
22.

10. Woodley J. Bioadhesion: New Possibilities for Drug Administration? 
Clin Pharmacokinet 2001;40:77-84.

11. Yamada T, Onishi H, Machida Y. In vitro and in vivo evaluation of 
sustained release chitosan-coated ketoprofen microparticles. Yakugaku 
Zasshi 2001;121:239-45.

12. Lim ST, Martin GP, Berry DJ, Brown MB. Preparation and evaluation 
of the in vitro drug release properties and mucoadhesion of novel 
microspheres of hyaluronic acid and chitosan. J Control Release 
2000;66:81-292. 

13. Lehr CM, Bouwstra JA. Schacht EH, Junginger HE. In-vitro evaluation 
of mucoadhesive properties of chitosan and some others natural 
polymers. Int J Pharm 1992;78:43-8.

14. Jringjai T, Ayumi T, Yohei K, Hirofumi T. The effect of particle 
structure of chitosan-coated liposomes and type of chitosan on oral 
delivery of calcitonin. J Drug Targeting 2006;14:147-54.

15. Franz TH. The Theory and Practice of the Franz Diffusion Cell. In: 
Current Problems in Dermatology 1978;7:58-68.

16. Pinto R, Neufeld R, Ribeiro A, Veiga F. Nanoencapsulation I. Methods 
for preparation of drug-loaded polymeric nanoparticles. Nanomedicine 
2006;2:8-21. 

17. Grass GM, Robinson JR. Mechanisms of corneal drug penetration. I: in 
vivo and in vitro kinetics. J Pharm Pharm Sci 1988;77:3-14.

18. Grass GM, Robinson JR. Mechanisms of corneal drug penetration. II: 
ultra structural analysis of potential pathways for drug movement. J 
Pharm Pharm Sci 1988;77:15-23.

19. Aurich H, Wirbelauer C, Jaroszewski J, Hartmann C, Pham DT. 
Continuous measurement of corneal dehydration with online optical 
coherence pachymetry cornea. Cornea 2006;25:182-4.

Antidiarrhoeal Activity of Leaves of Melastoma 
malabathricum Linn. 
J. A. J. SUNILSON*, K. ANANDARAJAGOPAL, A. V. A. G. KUMARI AND S. MOHAN 
School of Pharmacy, Masterskill University College Health Sciences, G-8, Jalan Kemacahaya 11, Taman Kemacahaya, 
Batu-9, Cheras 43200, Selangor, Malaysia

Sunilson et al.: Antidiarrhoeal activity of Melastoma malabathricum leaves

Azhar
Rectangle



www.ijpsonline.com

Indian Journal of Pharmaceutical Sciences692 November - December 2009

The antidiarrhoeal effect of the water extract of Melastoma malabathricum Linn. (Melastomataceae) leaves were 
investigated by employing four experimental models of diarrhea in Swiss mice. Melastoma malabathricum water 
extract treated mice showed signifi cant reduction in the fecal output and protected them from castor oil-induced 
diarrhoea. The extract also reduced the intestinal fl uid secretion induced by magnesium sulphate and gastrointestinal 
motility after charcoal meal administration in the mice. No mortality and visible signs of general weakness was 
observed in the mice following the test extract administration up to 2000 mg/kg dose. 

Key words: Antidiarrhoeal activity, castrol-induced diarrhea, Melastoma malabathricum, water extract of the leaf

Diarrhea, which could be infectious or non-
infectious, is one of the principal causes of death, 
particularly in the malnourished infants[1]. In order 
to combat the problems of diarrhoea globally, the 
World Health Organization in its Diarrhoeal Disease 
Control programme has given a special emphasis 
on the use of traditional folklore medicines in the 
control and management of diarrhea[2]. Melastoma 
malabathricum Linn. (Melastomataceae) is a erect 
shrub or small tree 1.5 to 5 m tall, found more or 
less everywhere throughout Malaysia[3]. It’s commonly 
called Straits Rhododendron and locally known 
as Senduduk[4,5]. It was traditionally used to treat 
diarrhoea, dysentery, leucorrhoea, hemorrhoids, 
wounds, infection during confinement, toothache, 
flatulence, sore legs and thrush and also it is used 
by the Jah hut people in Malaysia to cure diarrhea[6]. 
Chemical investigation of the plant showed the 
presence of naringenin, kaempferol, kaempferol-3-O-
glucoside and kaempferol-3-O-(2”, 6”-di-O-P-trans-
coumarouyl)glucoside[7].

The aim of the present study was to evaluate the 
possible antidiarrhoeal activity of the leaf extract of 
Melastoma malabathricum, in order to scientifi cally 
evaluate the claimed biological activities of this 
plant. The leaves of M. malabathricum were collected 
from Taman Kemacahaya, Selangor, Malaysia in the 
month of November 2007. The plant was identifi ed 
at the Department of Botany, Science University of 
Malaysia, Penang, Malaysia. A voucher specimen 
(No. MSCNH/M-1(8), 2007) was deposited in our 
departmental herbarium. The leaves were shade dried, 
powdered and sieved through 40 mesh sieve. 

Swiss mice (18–20 g) kept at the Laboratory Animal 
House of Masterskill University College of Health 
Sciences, Cheras, Malaysia were used. They were 
kept in well cross ventilated room at 27±20, for 1 
w before and during the experiments. Animals were 

provided with commercial rodent pellet diet and 
water ad libitum. The study protocol was approved 
by the animal ethical committee, Masterskill College 
of Nursing and Health, Malaysia. All the experiments 
were performed according to current guidelines for 
the care of the laboratory animals and the ethical 
guidelines. The protocol was approved by IAEC 
No: (MSCNS/F-209(f)/014) dated on 06/11/07. The 
standard orogastric cannula was used for oral drug 
administration

The powdered plant materials 500 g were macerated 
in 1.5 l distilled water for 48 h[8]. After fi ltration, the 
filtrate was concentrated and dried under reduced 
pressure. The water extract was dark-green and 
semisolid. The yield was 23.41% (w/w). The extract 
was stored in desiccators until use.

The acute toxicity studies described by Miller et al.[9] 
was employed in the determination of the LD50. Water 
extract was administered orally at a dose of 62.5, 
125, 250, 500, 1000 and 2000 mg/kg to a group of 
5 animals each. The general signs and symptoms of 
toxicity, intake of food and water and mortality were 
recorded for 48 h.

The antidiarrhoeal efficacy of M. malabathricum 
leaves water extract (MMMW) was assessed by 
four different experimental models. Five groups of 
animals were housed in separate cages having paper 
placed below for collection of fecal matters. Group 
1 (control) received distilled water; groups 2-4 were 
treated with MMMW at 100, 200 and 500 mg/kg, 
p.o., respectively. The 5th group received 0.5 ml of 
5 mg/kg loperamide. The fecal material collected for 
12 h post treatment was dried in an incubator and 
weighed. The percentage reduction in the fecal output 
was determined[10]. 

In overnight fasted male mice, diarrhoea was induced 
by oral administration of castor oil (0.5 ml/mouse, 
p.o.). The animals were randomized into fi ve groups 
of 5 mice each. Group 1 served as control and 
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received distilled water; Groups 2-4 were given orally 
the MMMW extract (100, 200 and 500 mg/kg) 1 h 
prior to castor oil administration. The remaining group 
5 received 5 mg/kg of loperamide as standard. The 
percentage protection from diarrhoeal droppings was 
calculated[11].

In enteropooling assay method, five groups of 5 
animals each fasted overnight were used. Group 
1 was used as control, while groups 2-4 received 
the MMMW extract (100, 200 and 500 mg/kg p.o., 
respectively). The last group 5 was given the standard 
drug, loperamide (5 mg/kg). One hour later, all groups 
were given the diarrhoeal agent (0.5 ml / mouse of 
a 10% aq MgSO4, orally). They were killed 30 min 
later and the small intestines were collected and 
weighed to find out the accumulation of intestinal 
fl uid secretion evoked by MgSO4

[12]. 

Gastrointestinal transit test was performed using 
five groups of 5 animals each. All the animals 
were fasted over night. The test extract was given 
orally to group 2-4 (100, 200 and 500 mg/kg, 
respectively), while group 1 used as control; the 5th 
group received loperamide (5 mg/kg) as a standard. 
Five minutes later, 0.5 ml of 3% charcoal suspended 
with tragacanth powder was administered orally to 
each mouse. All the mice were killed by cervical 
dislocation 30 min later and the distance travelled 
by the charcoal plug from pylorus to caecum was 

determined and expressed as a percentage of the total 
length of the small intestine[13,14]. The significance 
of difference between the means was determined by 
the Student’s ‘t’ test and the results were regarded as 
signifi cant when P<0.05.

The acute toxicity study showed that oral 
administration of water extract of M. malabathricum 
leaves to the mice up to 2000 mg/kg dose neither 
showed mortality nor any visible clinical signs of 
general weakness in the animals. 

The results revealed that MMMW tested at the 
concentration of 100, 200 and 500 mg/kg reduced 
the fecal output of the mice by 30.13%, 39.73% and 
43.19%, respectively, while the reduction in the fecal 
output by loperamide (5 mg/kg) was noted to be 
57.39% when compared to the control group Table 1.

The MMMW extract (100, 200 and 500 mg/
kg) protected the mice against castor oil induced 
diarrhoeal droppings by 60–80% where as the 
protection was noticed to be 100 % in the case of 
treatment by 5 mg/kg of loperamide Table 2. 

The extract reduced the intestinal fluid secretion 
induced by MgSO4, in a dose dependant fashion Table 
3. The reduction in the intestinal fl uid secretion at 500 
mg/kg of MMMW extract treatment was found to be 
almost comparable with that of treatment by 5 mg/kg 

TABLE 1: EFFECT OF WATER EXTRACT OF M. MALABATHRICUM LEAVES ON FAECAL OUTPUT IN MALE ALBINO 
MICE

Experimental group Dose
(mg / kg, p.o.)

Dried fecal output per 100 g of 
mice

% Reduction in fecal output

Control - 0.521±0.083 0.00
MMMW 100 0.364±0.012* 30.13
MMMW 200 0.314±0.046* 39.73
MMMW 500 0.296±0.023* 43.19
Loperamide 5 0.222±0.015* 57.39
Values are mean±SEM. *P< 0.05, signifi cantly different from control group, Student’s t-test (n=5 per group). MMMW is Melastoma malabathricum water extract

TABLE 2: EFFECT OF WATER EXTRACT OF M. MALABATHRICUM LEAVES ON CASTOR OIL-INDUCED DIARRHOEA 
IN MICE

Experimental group Dose
(mg/kg, p.o.)

No. of mice with diarrhoeal 
droppings within 4 h

Protection
 (%)

Control - 5/5 0
MMMW 100 2/5 60
MMMW 200 1/5 80
MMMW 500 1/5 80
Loperamide 5 0/5 100
*Average of 5 animals. MMMW is Melastoma malabathricum water extract
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dose of loperamide. 

The MMMW extract (100, 200 and 500 mg/
kg) inhibited the small intestinal motility of the 
charcoal marker in mice by 8.10–32.97% whereas 
the inhibition was noted be 57.42% in the case of 
loperamide Table 4.

In traditional medicine system, many plants or herbs 
are claimed to have antidiarrhoeal efficacy without 
any scientific basis. The aim of the present study 
was to evaluate the antidiarrhoeal effects of the 
leaves of M.malabathricum, which are consumed 
very commonly by the Jah hut people in Malaysia, to 
treat the diarrhea. In establishing the pharmacological 
evaluation of a potential antidiarrhoeal agent, the 
inhibition of experimentally induced diarrhea, 
reduction in the fecal output and gastrointestinal 
motility tests have remained the most common 
parameters in several studies[15-17]. The present study 
revealed that the water extract of M. malabathricum 
leaves inhibited significantly the frequency of 
defecation and reduced greatly the wetness of the 
fecal excretion like the standard antidiarrhoeal agent, 
loperamide. The therapeutic effect of loperamide is 
believed to be due to its antimotility and antisecretory 
properties[18]. The extract also signifi cantly protected 
the mice from diarrhoeal droppings evoked by 
castor oil administration. Drugs affecting motility, 
frequency and consistence of diarrhea also affect 

secretion[19]. The intraluminal fluid accumulation 
induced by castor oil was blocked by the test extract 
in dose-related manner. Further, the experiments 
carried out on the gastrointestinal tract motility 
after charcoal meal administration also showed 
a reduction in the propulsive movement of small 
intestine after pre-treatment with the extract of M. 
malabathricum. Intestinal fluid secretion has been 
analyzed by enteropooling assay in mice, evoked by 
MgSO4 (a standard laxative agent).

In conclusion, the results of this study seem to 
provide a support for the use of M. malabathricum 
leaves as antidiarrhoeal agent in the traditional 
medicine system of the Jah hut people in Malaysia. 
Further study, however, is necessary to isolate and 
identify the active ingredients and their precise 
mechanism of action.
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TABLE 3: EFFECT OF WATER EXTRACT OF M. MALABATHRICUM LEAVES ON ENTEROPOOLING ASSAY IN MICE
Experimental group Dose

(mg / kg, p.o.)
No. of mice in the group Wt. of the small intestine per 

100 g of mice

Control - 5 9.362±0.518
MMMW 100 5 8.413±0.431*
MMMW 200 5 7.620±0.469*
MMMW 500 5 7.314±0.261*
Loperamide 5 5 6.416±0.514*
Values are mean±SEM. *P< 0.05, signifi cantly different from control group, Student’s t-test (n=5 per group). MMMW is Melastoma malabathricum water extract

TABLE 4: EFFECT OF WATER EXTRACT OF M. MALABATHRICUM LEAVES ON GASTROINTESTINAL TRANSIT IN 
MICE

Experimental group Dose
(mg / kg, p.o.)

Distance travelled by marker as % of total 
length of small intestine

%
Inhibition

Control - 69.24±5.03 0.00
MMMW 100 63.63±3.71* 8.10
MMMW 200 51.82±4.11* 25.15
MMMW 500 46.41±3.25* 32.97
Loperamide 5 29.48±2.69* 57.42
Values are mean±SEM. *P< 0.05, signifi cantly different from control group, Student’s t-test (n=5 per group). MMMW is Melastoma malabathricum water extract
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Suthar et al.: Antioxidant and Antidiabetic Activity of Helicteres isora

The present investigations evaluated the antioxidant and antidiabetic activity of Helicteres isora (L.) fruits belonging 
to the family Sterculiaceae. The hot water extract of Helicteres isora fruits was prepared and screened for its in vitro 
antioxidant activity using 1,1-diphenyl,2-picryl hydrazyl assay, ß-carotene-linoleate model and microsomal lipid 
peroxidation or thiobarbituric acid reactive species assays and the IC

50
 values were calculated. Antidiabetic effect 

was studied using the in vitro glucose uptake in the isolated rat hemi-diaphragm model. The hot water extract of 
Helicteres isora showed maximum activity with IC

50
 value 25.12±0.18 µg/ml for 1,1-diphenyl,2-picryl hydrazyl 

assay method, and low activity with IC
50

 value 740.64±4.76 µg/ml for microsomal lipid peroxidation assay. In 
the ß-carotene-linoleate model, the extract showed 45.63% antioxidant activity. The extract produce a signifi cant 
(P<0.05) uptake of glucose by isolated rat hemi-diaphragm but less effective to that of the reference drug, metformin. 
The hot water extract of fruit of Helicteres isora exhibited signifi cant antioxidant activity and moderate antidiabetic 
activity and merits further investigation in animal models and isolation of its active constituents. 

Key words: Antioxidant activity, Helicteres isora (L.), isolated rat hemi-diaphragm model, thiobarbituric acid 
reactive species
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