
Materials and Methods

A suspension of Lepidium seed powder was made with sufficient 
quantity of distilled water according to the required dose. Charles 
Foster albino rats were selected for the animal study. Drug dose 
was calculated with the help of reference table[3] and the calculated 
dose was 550 mg/kg body weight of the rat. Drug was administered 
through oral route with the help of gastric catheter sleeved to a 
syringe. Animals were randomly divided into low‑dose group and 
high‑dose groups, and compared with a control group which was 
administered distilled water of the same volume. Institutional 
animal ethics committee had approved the experimental 
protocol (approval number IAEC 04‑05/01/PhD.03) and the care of 
animals was undertaken as per the CPCSEA guidelines.

Carrageenan‑Induced Paw Edema

The method of Winter et  al.[4] was adopted to screen 
the anti‑inflammatory activity of test drug seed against 
carrageenan‑induced paw edema in rats. Rats of either sex, 
weighing between 150 and 240 g, were used. They were provided 
with food and tap water up to the start of the experiment. 
Initially, left hind paw volumes to the tibio‑tarsal articulation 
were recorded by using a plethysmograph.

Procedure
One hour after the drug administration, edema was produced 
by injecting 0.1  ml freshly prepared 1% carrageenan in sterile 

Introduction

The seed powder of Lepidium sativum Linn. has strong 
folklore claim to be effective in the treatment of arthritis[1] 
hence; it was explored for its anti‑inflammatory activity by 
employing different experimental models. Inflammation is 
a dynamic multifactorial complex phenomenon important 
for the survival of the animal. A  number of cellular and 
humoral factors take part in its initiation and maintenance. 
It is considered to occur in three distinct phases, each 
apparently mediated by a different set of mechanisms.[2] 
They are:  (i) acute transient phase characterized by local 
vasodilatation and increased capillary permeability,  (ii) a 
delayed sub‑acute phase characterized by cell infiltration, 
mainly of leukocytes and phagocytic cells, and (iii) a chronic 
proliferative phase characterized by tissue degeneration and 
fibrosis formation.

Anti‑inflammatory activity was evaluated by noting the effect 
of drug administration on carrageenan‑induced hind paw 
edema and formaldehyde‑induced edema. The test drug was 
evaluated in a battery of tests representing different phases of 
inflammatory process.
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Abstract

Lepidium sativum Linn.  (Chandrashura) of Family Cruciferae  (Brassicaceae) is being used by 
the people of Gujarat for treating inflammatory condition like arthritis. To evaluate its 
anti‑inflammatory activity, Charles Foster albino rats were selected and experiments were 
carried out in three groups, therapeutic dose group, twice of therapeutic dose group and 
control group. In Carrageenan‑induced paw oedema, the test drug produced moderate 
anti‑inflammatory activity; however, the effect did not show statistically significant activity due 
to variation in the data of the control group. In formaldehyde‑induced paw oedema in rats, the 
test drug produced moderate to significant suppression. This indicates that Chandrashura has a 
strong inhibitory effect on proliferation of fibroblasts and also probably has connective tissue 
modulation effect.
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saline solution to the sub‑plantar aponeurosis of the left 
hind limb. The rats were administered tap water at a dose of 
2 ml/100  g body weight to ensure uniform hydration. This is 
supposed to minimize the variation in edema formation. The 
paw volume was recorded at intervals of 1  h, 2  h, and 3  h. 
Results were expressed as percentage increase in paw volume at 
various intervals of time in comparison to the initial values.

Formaldehyde‑Induced Paw Edema

Procedure
The procedure of Brownlee[5] was employed to screen 
the anti‑inflammatory activity of the test drug against 
formaldehyde‑induced paw edema in rats. Initial left hind 
paw volumes of all animals were noted before the drug 
administration, with the help of the plethysmograph. One hour 
after the drug administration, 0.05 ml of formalin was injected 
subcutaneously into left hind paw of each animal. Three hours 
after formalin injection, the paw volumes were noted again, and 
they were again noted after intervals of 24 h and 48 h. Results 
were expressed as percentage increase in paw volume at various 
intervals of time in comparison to the initial values. Percentage 
increase in paw volumes was calculated by subtracting the 
initial paw volumes from the paw volumes obtained after the 
injection of the phlogistic agent. The figure was divided by the 
initial paw volume and multiplied by hundred.

Statistical analysis
Student’s “t” test for unpaired data was used for analyzing the 
data generated during the study. However, in case of comparing 
more than two samples, the analysis of variance  (ANOVA) test 
was applied by using Dunnet’s multiple “t” test.

Results and Observation

The data regarding the effect of test drug on carrageenan‑induced 
paw edema in therapeutic and double dose levels have been 
shown in Table 1. At therapeutic dose level, a weak to moderate 
suppression of edema was observed at all the time intervals 
at which paw edema was measured. At higher dose level, the 

magnitude of suppression was much higher. However, the 
observed decrease at both the dose levels was found to be 
statistically nonsignificant in comparison to the control group.

The data regarding the effect of test drug on 
formaldehyde‑induced paw edema in therapeutic and 
double dose levels have been tabulated in Table  2. At 
both the dose levels, an apparent moderate suppression of 
formaldehyde‑induced paw edema was observed at both the 
time intervals. However, only the suppression observed at the 
higher dose level at 24 h was found to be statistically significant 
in comparison to the control group.

Discussion

Preliminary screening for anti‑inflammatory activity was carried 
out with carrageenan‑induced hind paw edema in rats. The test 
drug produced moderate anti‑inflammatory activity; however, 
the effect did not reach statistically significant level due to 
variation in the data of the control group. The observed effect 
was also not dose dependent. This type of dose‑independent 
activity is quite common with studies on medicinal plants.[6] 
It is believed to be due to the multicomponent nature of the 
plant‑based medicinal preparations, which often contain active 
principles providing opposite effects. Hence, it is probable that 
the apparent activity observed might have been masked by the 
presence of opposite effect producing active principles that 
may be present in substantial amount, particularly at higher 
dose levels. Carrageenan‑induced rat paw edema is considered 
to represent the first phase of the inflammatory reaction, 
which is characterized by fluid and cell exudation. A  number 
of phlogistic mediators like histamine, serotonin, bradykinin, 
and prostaglandins have been implicated in the development 
of carrageenan‑induced edema.[7] Since the test drug produced 
moderate edema suppression effect showing that it does possess 
anti‑inflammatory activity, though a modest one at the dose 
level studied, it would be interesting to elucidate the probable 
mechanisms. Some of the possibilities are: (i)  inhibition of 
formation and release of phlogistic mediators like prostaglandins, 
kinins, etc.,  (ii) modulation of reaction of mediators with their 
respective receptors, and (iii) blockade of receptor activity.[8]

Table 1: Effect of test drug on carrageenan‑induced paw edema in albino rats
Treatment Dose (mg/kg) % increase in paw volume

1 h Change 2 h Change 3 h Change
Control ‑ 40.41±13.03 75.03±28.75 77.53±16.54
Low dose A 500 34.33±6.77 15.04↓ 53.91±8.25 28.50↓ 73.96±9.57 4.60↓
High dose B 1100 34.89±5.41 13.65↓ 49.26±8.25 34.50↓ 53.18±7.74 31.40↓
Data expressed as mean±SEM, ↓: decrease

Table 2: Effect of test drug on formaldehyde‑induced paw edema in albino rats
Treatment Dose (mg/kg) % increase in paw volume at different time intervals after 

formaldehyde administration
24 h Change 48 h Change

Control ‑ 66.72±7.45 61.52±9.29
Low dose A 500 43.84±8.53† 34.29↓ 43.45±15.21 29.37↓
High dose B 1100 32.29±12.40*† 51.60↓ 31.64±9.20† 48.56↓
Data expressed as mean±SEM, ↓: decrease, *P<0.05; †ANOVA test (f 2.79, P<0.10, df (2,15))
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{hÝXr gmam§e

MÝÐeya H$m emoWha à^md - EH$ àm¶mo{JH$ AÜ¶¶Z

{ZVm S>r. amdb, ~r. a{de§H$a, AemoH$ ~r. Ho$.

MÝÐeya Ho$ ~rOm| H$mo Jm±d Ho$ bmoJ Á¶mXmVa g§{YdmV Ho$ {b¶o à¶wº$ H$aVo h¡ & Bgo àmXo{eH$ ^mfm ‘o Aeobr¶m Ho$ Zm‘ go OmZm OmVm 
h¡ & Bg Am¡fYr H$m emoWha à^md XoIZo Ho$ {b¶o Amb{~Zmo aoQ²>g na narjU H$s¶m J¶m h¡ & ¶h narjU VrZ dJm] ‘o H$s¶m J¶m h¡ 
{M{H$ËgH$s¶ dJ©, {ÛJwU {M{H$ËgH$s¶ ‘mÌm dJ© Ed§ H§$Q´>mob dJ© & MÝÐeya ~rO MyU© H$m emoW ha narjU Ho$ {b¶o Ho$aoOrZZ BÝS>¶ygS²> 
nmd BS>r‘m Am¡a µ’$m‘m©bS>rhmBS> BÝS>çygS²> nmd BS>r‘m H$m AÜ¶¶Z H$s¶m J¶m h¡ & Bg AÜ¶¶Z ‘o {dÝQ>a (1962) H$s nÕ{V Ho$aoOrZZ 
narjU Ho$ {b¶o Am¡a ~«mCÝbr (1960) H$s nÕ{V µ’$m‘m©bS>rhmBS> Ho$ {b¶o Cn¶moJ ‘o br J¶r & Ho$aoOrZZ AÜ¶¶Z ‘o àmá narUm‘| Ho$  
AZwgma MÝÐeya ~rO MyU© H$s ‘Ü¶‘ emoWha {H«$¶m XoIr J¶r Am¡a µ’$m‘m©bS>rhmBS> narjU ‘o ¶h {H«$¶m ‘Ü¶‘ go CÎm‘ XoIr J¶r & XmoZmo 
hr narjU MÝÐeya ~rO Ho$ emoWha à^md H$mo {gÕ H$aVo h¡ & 
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Formaldehyde is reported to produce inflammation through 
proliferation and migration of fibroblasts, which are mainly 
concerned with the formation of connective tissue.[9] Hence, 
it is used as one of the models for assessing anti‑proliferative 
effect. The test drug produced moderate to significant 
suppression of formaldehyde‑induced paw edema in rats. This 
indicates that it has a strong inhibitory effect on proliferation 
of fibroblasts and also probably connective tissue modulation 
effect.

Conclusion

Anti-Inflammatory activity of Lepidium sativum seed powder 
was evaluated in two experimental models. In carrageenan-
induced paw edema, the test drug produced moderate anti-
inflammatory activity; however, the effect did not reach 
statistically significant level due to variation in the data of 
the control group. In formaldehyde-induced paw edema 
in rats, the test drug produced moderate to significant 
suppression.

The test drug at lower dose level was also found to have 
moderate anti‑inflammatory activity in experimental models 
representative of both acute and chronic inflammation.
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