
www.ijpsonline.com

Indian Journal of Pharmaceutical Sciences454 July - August 2009

ACKNOWLEDGEMENTS

The authors thank Mr. I. S. Rathod, Dr. S. A. Shah and 
Dr. B. N. Suhagia, Department of Quality Assurance, L. 
M. College of Pharmacy, Ahmedabad, for providing all 
facilities during research work.

REFERENCES

1.	 Florey K. Analytical profiles of drug substances and excipients. Vol. 11. 
New York: Academic Press; 1990. p. 226.

2.	 The Indian Pharmacopoeia, 4th ed. Vol. 1. New Delhi: Controller of 
Publication; 1996. p. 196-8.

3.	 The United States Pharmacopoeia, Asian ed. XXIV, National Formulary, 
IXX, vol. I, Rockville MD: The US Pharmaceutical Covention; 2003. 
P. 451-5.

4.	 Ouyang X, Shuling R. Determination of metronidazole, clotrimazole 
and chlorhexidine acetate in shuangzo effervescent tablets by HPLC. 
Yaowu Fenxi Zazhi 2002;22:78-80.

5.	 Abdel-Moety EM, Kelani KO, Abou Al-Alamein AM. Simultaneous 
determination of Clotrimazole and Betamethasone dipropionate 
by coupled TLC-Densitometry, HPLC, and Derivative UV-
Spectrophotometry. Saudi Pharm J 2002;10:44-53.

6.	 Huang DL, Wang L. RP-HPLC determination of metronidazole, 
clotrimazole and chlorhexidine acetate in shuangzuaotai suppository 
compound. Yaowu Fenxi Zazhi 2002;22:129-31.

7.	 Quing Z. HPLC determination of Metronidazole, Clotrimazole and 
Chlorhexidine acetate in their compound effervescent tablets. Yaowu 
Fenxi Zazhi 2001;21:335-7.

8.	 Solich P, Hajkova R,  Pospisilova M, Sicha J. Determination of 
methylparaben, propylparaben, clotrimazole and its degradation products 
in topical cream by RP-HPLC. Chromatographia 2002;56:5181-4.

TABLE 2: RECOVERY STUDIES OF CLOTRIMAZOLE
Excess drug 
added to the 
formulation (%)

Theoretical 
content (ng)

Recovery (%) % RSD

00 400 99.21 0.35
50 600 100.86 0.14
100 800 99.30 0.12
150 1000 100.21 0.076

9.	 Agarwal D, Jain DK, Trivedi P. Simultaneous spectrophotometric 
estimation of tinidazole and clotrimazole in tablet formulations. Indian 
Drugs 1998;35:499.

10.	 Bedair M, Korany MA, Fahmy OT. Derivative spectrophotometric 
determination of clotrimazole in single formulations and in combination 
with other drugs. J AOAC Int 1989;72:432.

11.	 Rao TS, Rao PS, Prasad UV, Sastry CS. Spectrophotometric 
determination of Sertraline and Clotrimazole with precipitation reagents. 
Acta Ciencia Indica Chem 2002;28:73-6.

12.	 Rao PSNHR, Rao TS, Prasad UV, Sastry CSP. Extractive 
spectrophotometric determinations of Clotrimazole in formulations. 
Asian J Chem 2002;14:190-6

13.	 Huakan L, Guizhi Z, Yanquing Z,  Zuo L. Spectrophotometric 
determination of clotrimazole based on charge transfer reaction between 
Clotrimazole and Chloranilic acid. Zhongguo Huaxuehui Fenxi Huaxue 
2002;30:334-6

14.	 Chainani ML, Rao LS, Chavda S. A colorimetric method for the 
estimation of Clotrimazole in pharmaceutical preparations. Indian Drugs 
1981;18:405-7.

15.	 Pereira FC, Zanoni MV, Guaratini CC, Fogg AG. Differential pulse 
polarographic determination of Clotrimazole after derivatization with 
procion Red HE-3B. J Pharm Biomed Anal 2002;27:201-8.

16.	 Roychowdhury U, Das SK. Rapid identification and quantitation of 
Clotrimazole, Miconazole and Ketoconazole in ointments by Thin-Layer 
Chromatography-Densitometry. J AOAC Int 1996;79:656-9.

17.	 Cakar M, Popovic G, Agbaba D. High performance Thin-Layer 
Chromatography determination of some Antimycotic Imidazole 
derivatives and preservatives in medicinal creams and a gel. J AOAC 
Int 2005;88:1544-8.

18.	 Vaidya VV, Menon SN, Singh GR, Kekare MB, Choulcekar MP. 
Simultaneous HPTLC determination of clotrimazole and tinidazole 
in a pharmaceutical formulation. J Planar Chromatogr Modern TLC 
2007;20:145-7.

19.	 Abdel-moety EM, Khattab FI, Kelani KM, AbouAl-Alamein AM. 
Chromatographic determination of clotriamazole, ketoconazole and 
fluconazole in pharmaceutical formulations. IL Farmaco 2003;57:931-8.

Accepted: 08 August 2009
Revised: 09 April 2009

Received: 04 July 2008
Indian J. Pharm. Sci., 2009, 71 (4): 451-454

*Address for correspondence 
E-mail:  ashokmmcp@rediffmail.com

Antiinflammatory Activity of Piper longum Fruit Oil
A. KUMAR*, S. PANGHAL, S. S. MALLAPUR, M. KUMAR1, VEERMA RAM1 AND B. K. SINGH2

M. M. C. P., M. M. University, Mullana, Ambala-133 203, India, 1Department of Pharmaceutical Sciences, S. B. S. P. G. 
I., Dehradun-248 161, India, 2Department of Pharmacy, Kumaon University, Nainital- 263136, India

Kumar, et al.: Antiinflammatory Activity of Piper longum

In the present study, antiinflammatory activity of the Piper longum dried fruit’s oil was studied in rats using the 
carrageenan-induced right hind paw edema method. The activity was compared with that of standard drug ibuprofen. 
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Prolonged uses of both steroidal and non steroidal 
antiinflammatory drugs are well known to be 
associated with peptic ulcer formation[2]. Hence, 
search for new antiinflammatory agents that 
retain therapeutic efficacy and yet are devoid of 
these adverse effects is justified. The enzyme, 
phospholipase A2 is known to be responsible for 
the formation of mediators of inflammation such as 
prostaglandins and leukotrienes which by attracting 
polymorphonuclear leucocytes to the site of 
inflammation would lead to tissue damage probably 
by the release of free radicals. Phospholipase A2 
converts phospholipids in the cell membrane into 
arachidonic acid, which is highly reactive and is 
rapidly metabolized by cycloxygenase (prostaglandin 
synthase) to prostaglandins, which are major 
components that induce pain and inflammation[3,4]. 

Piper longum linn[1] (piperaceae) is a tropical 
climbing shrub widely distributed throughout 
India. Piper longum is used for the treatment of 
respiratory tract diseases like cough, bronchitis, 
asthma and cold, as counter-irritant and analgesic it 
is applied locally in muscular pain and inflammation 
and internally it is used as a carminative in 
conditions such as loss of appetite, sleeplessness 
and abstruction in liver and spleen[5]. A review 
of literature did not reveal any reports on the 
antiinflammatory activity of essential oil of Piper 
longum dried fruit. The present study is therefore 
an attempt to assess the efficacy of this indigenous 
herb for its antiinflammatory activity in rats using 
carrageenan-induced right hind paw edema method. 

Dried fruits of Piper longum were obtained from 
the ayurvedic shop situated in the market. The dried 
material was powdered and oil was extracted with 
distilled water using Clevenger’s extractor. After 
the separation of oil from the oil-water emulsion 
by using the separating funnel, it was subjected to 
various physical and chemical tests. After analysis 
(specific gravity: 0.8914, refractive index: 1.4678 
and other tests for essential oil) it was found that 
the oil was essential oil. Rats of either sex and of 
approximately the same age, weighing about 100-
190 g were used for the study. They were housed 

in polypropylene cages and fed with standard chow 
diet and water ad libitum. The animals were exposed 
to alternate cycle of 12 h of darkness and light 
each. Before each test, the animals were kept under 
fasting for at least 12 h. Experimental protocols have 
received approval of the Institutional Animal Ethics 
Committee (IAEC, Reg. No.273/CPCSEA).

For carrageenan-induced paw edema model[6], healthy 
rats (100-190 g) of either sex were grouped into four 
groups containing five animals per group. First group 
(negative control) received normal saline solution 
(10 ml/kg) and second group (positive control) 
received standard drug ibuprofen (100 mg/kg). Third 
and fourth groups received test drug (essential oil 
of Piper longum) with different doses 0.5 ml/kg 
and 1 ml/kg orally with the help of an oral catheter 
respectively. After 1 h, the rats were challenged with 
subcutaneous injection of 0.1 ml of 1% w/v solution 
of carrageenan (Sigma Chemical Co, St. Louis, MO, 
USA) in to the plantar side of the right hind paw. 
The paw was marked with ink at the level of lateral 
malleolus and immersed in mercury up to the mark. 
A plethysmometer was used for the measurement of 
rat paw edema volume using the method reported by 
Singh and Ghosh[7]. The paw volume was measured 
immediately after injection (0 h) and then every hour 
till 3 h after injection of carrageenan to each group. 
The difference between the initial and subsequent 
reading gave the actual edema volume. The average 
paw swelling in the group of the drug treated 
rats was compared with untreated control rats and 
the percent of inhibition of the edema formation 
was determined using formula[8]: % inhibition = 
100×(1-Vt/Vc), where ‘Vc’ represents edema volume 
in control and ‘Vt’ edema volume in the group 
treated with test drug. The results represented as % 
inhibition of inflammation are presented in Table 
1. The values are mean±SEM (standard error of 
mean) of five animals in each group, statistically 
significant from control, p<0.001% inhibition given 
in parenthesis. The statistical analysis was carried by 
ANOVA followed by Student’s t test.    

In the Indian system of medicine certain herbs are 
claimed to provide relief of pain and inflammation. 

The dried fruit’s oil inhibited carrageenan-induced rat paw edema. The results indicated that the dried fruit’s oil 
produced significant (p< 0.001) antiinflammatory activity when compared with the standard and untreated control. 
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In the present work, one such drug Piper longum 
dried fruit’s oil was taken for the study. The results 
obtained indicate that the Piper longum oil had 
significant antiinflammatory activity in rats as 
shown in Table 1. This antiinflammatory activity 
was dose dependant and found to be statistically 
significant at the higher concentration, 1 ml/kg. 
The antiinflammatory activity of ibuprofen; a 
standard reference drug, was also found to be 
significant. This activity appears to be significant 
as carrageenan induced paw edema was taken as 
prototype of exudative phase of inflammation, where 
development of edema being described as biphasic[9]. 
The initial phase is attributable to release of various 
biochemicals, viz. histamine, 5-HT, various kinins 
in the first hour injection of carrageenan. A more 
pronounced second phase is related to the release 
of prostaglandin like substances in 2 to 3 h[10,11]. 
The essential oil of Piper longum reduced the 
edema induced by carrageenan by 65.95% on oral 
administration of 0.5 ml/kg and 72.34% on oral 
administration of 1 ml/kg, as compared to the 
untreated control group. Ibuprofen at 100 mg/kg 
inhibited the edema volume by 70.21%. Thus it can 
be concluded that the antiinflammatory activity of 
Piper longum oil is more potent at 1 ml/kg than 
at 0.5 ml/kg. The most remarkable point of this 
study was that the oil of Piper longum at 1 ml/kg 
produced more inhibition of edema than the standard 
antiinflammatory drug, ibuprofen.
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TABLE 1: ANTIINFLAMMATORY ACTIVITY OF PIPER LONGUM DRIED FRUIT’S OIL 
Group Edema volume (ml)* at time (h) Percent Inhibition of inflammation at time (h)

1 2 3 1 2 3
Control 0.33±0.12 0.59±0.26 0.94±0.47 - - -
Piper longum oil 0.5 
(ml/kg)

0.17±0.08 0.27±0.12 0.32±0.20 48.48 54.23 65.95

1.0 (ml/kg) 0.12±0.09 0.20±0.11 0.26±0.08 63.63 66.10 72.34
Ibuprofen 100 (mg/kg) 0.11±0.06 0.19±0.08 0.28±0.097 65.62 67.79 70.21
*Values are mean±SEM, n=5 in each group. p<0.001 as compared to control group.
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