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Abstract
Fenugreek (Trigonella foeum-graecum L.) has been used in Iranian traditional

medicine for treatment of different kinds of inflammation disorders. In the present
study, anti- inflammatory activity of the methanolic extract of the plant (at doses
of 100, 200 and 400 mg/kg) were studied using carrageenan-induced edema method
and compared with the effects of dexamethasone and ibuprofen. Various
concentrations of the plant extract (2-5%) were also prepared as a cream and their
anti-inflammatory effects were evaluated and compared with 1% hydrocortisone
ointment as the reference drug. The results showed that the inhibition of edema by
the plant extract at doses of 100 and 200 mg/kg were significantly different from
the control group. This activity of the plant at doses of 100 and 200 was not
significantly different from those of ibuprofen and dexamethasone. Among the
prepared formulations of the plant, 3 and 5% creams of the fenugreek showed the
most inhibition of edema which were not significant from hydrocortisone ointment.
The results of the present study, therefore, support the traditional uses of this plant
for inflammations. However, more research is needed for its use in clinical studies.
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1. Introduction
The available anti-inflammatory drugs

(steroidal and non-steroidal) present a wide
range of side effects. Therefore, many studies
are being directed to find anti-inflammatory

agents from natural sources. Fenugreek
(Trigonella foenum-graecum; Fabaceae) is a
plant whose seeds and leaves are used in
traditional medicine. Fenugreek is known to
have several pharmacological effects such as:
hypoglycemic [1], hypocholestrolemic [2],
antioxidant [3], and appetite stimulation [4].
Furthermore, this plant has gastroprotective
activity [5] and histopathological examination
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of liver and brain has revealed that, aqueous
extract of fenugreek seeds offer a significant
protection against ethanol toxicity [6]. This
plant under the name of "Shanbalileh" in
Iranian traditional medicine has been used
as hypoglycemic and antirheumatism [7]. In
the present study, anti-inflammatory effect
of this plant is evaluated.

2. Materials and methods
2.1. Materials

Carrageenan (type I; Sigma Chemical Co.,
St. Louis, MO, U.S.A.); ibuprofen (Hakim
Pharmaceutical Co. Ltd., Iran);
dexamethasone ampule (Sina-Daru
Pharmaceutical Co. Ltd., Iran); carboxymethyl
cellulose-sodium (CMC-Na Iran); and
hydrocortisone ointment (1%, Abooreihan
Pharmaceutical Co., Ltd, Iran) were used in
the present study.

2.2. Plant materials
The dried seeds of the fenugreek (500 g)

was prepared from the local market and after
authorization by a botanist were extracted
with methanol using percolation method. The
resultant extract was dried under vacuum to

give a viscose mass. The extract was
suspended in 0.1% DMSO/normal saline (v/v)
with CMC 1% for the in vivo tests.

2.3. Topical formulations of fenugreek creams
Formulation of fenugreek creams was done

as following procedure: At first, stearic acid (15
g) and cetylalcohol were mixed, blended and
warmed to melt to to 70 °C. Isopropylmyristate
(3 g) was added and dispersed by mixing. The
extract was warmed and gradually was added
to glycerin (6 g) with continuous levigate.
The mixture was added to water (74.7 g) with
methyl paraben (0.15 g) as preservative and
heated to 70 °C. This phase was added to
oily phase and mixed with a blender for
approximately 20 min. (300 rev/min.). The
mixture was neutralized using KOH (0.5 g)
and NaOH (0.15 g).

2.4. Animals
Male rats weighing 250-300 g were

employed for anti-inflammatory tests. The
animals were obtained from the Neuroscience
Research Center, Kerman University of
Medical Sciences. They were housed in the
room temperature 22±2 °C at 12-h light:12-

Figure 1: Effects of the methanolic extract of fenugreek on diffrent of two foot paw edema. 
DFR: Differences of volume of right foot paw before and 4 h and after injection of normal saline. DFL: Differences
of volume of left foot paw before and 4 h and after injection of carrageenan. Different doses of plant extract (100,
200 and 400 mg/kg).
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h dark cycle. They had free access to food and
water except during the time of experiments.
Groups each with 6 animals were used. This
study complied with current ethical
regulations on animal research (National
Research Council of USA, 1996) and related
rules of our school and all animals used in the
experiment received humane care.

2.5. Carrageenan-induced rat paw edema of
methanolic extract

The inhibitory effect of fenugreek on
carrageenan-induced edema was evaluated
using method of Yesilada [8] with some
modifications. Briefly, edema was induced by
injecting 0.1 ml of 0.5% carrageenan
subcutaneously into the sub-plantar region
of the left hind paw of Wistar rats. Equal
volume of solvent (normal saline) was injected
into right hind paw. Various doses of the
extract (100, 200 and 400 mg/kg) was
administered i.p. to left hind paw. The
reference group received ibuprofen (400
mg/kg, i.p.) and the control group received an
equal volume of solvent. All drugs were
administrated just after injection of
carrageenan (T=0). The volume of both hind
paw was measured with a plethysmometer at
0 h (just after carrageenan injection), 1, 2, 3
and 4 h. Differences of volume of two paw
were considered as carrageenan-induced
edema. 

2.6. Carrageenan-induced rat paw edema of
different formulations of fenugreek

For evaluating of antiinflammatory activity
of topical preparations of fenugreek, 0.3 g
of cream containing 2, 3 and 5% of the
methanolic extract of the plant were applied
to the plantar  surface of the left hind paw by
gently rubbing 50 times with the index finger.
Rats of the control groups received only the
cream base. Hydrocortisone ointment (1%)
was used as the reference drug [9].

2.7. Statistical analysis
Results are expressed as mean±SEM. The

data from experiments were analysed
separately using oneway ANOVA option in
the SPSS: 11.5 software. The differences
between means were compared using Tukey's
honest significant test.

3. Results and discussion 
3.1. Effect of the methanolic extract of
fenugreek on carrageenan-induced paw
edema

Figure 1 shows the mean differences of
volume of right and left foot paw before and
4 h after i.p. administration of normal saline
and  carrageenan, respectively. As shown in
this figure the index of carrageenan-induced
edema is completely different from the ones
for normal saline. Methanolic extract of
fenugreek seeds at the doses of 100 and 200
mg/kg has shown the most anti-inflammatory
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Table 1. Effect of topical administration of different preparations of fenugreek creams on carrageenan-induced paw
edema in rats.
Treatmenta n Paw volume (mm)b at time after carrageenan injection 

Initial 1 h 2 h 3 h 4 h 
Base cream 6 2.10±0.13 2.41±0.15 2.62±0.13 3.02±0.16 3.03±0.14 
Fenugreek cream

2% 6 2.00±0.14 2.23±0.16 2.33±0.13 2.5±0.12 2.61±0.15 
3% 6 2.28±0.15** 1.87±0.16** 1.89±0.13** 2.65±0.12** 2.66±0.14**

4% 6 2.01±0.13 2.37±0.16* 2.53±0.14 2.77±0.14* 3.00±0.13 
5% 6 1.95±0.13* 2.03±0.12** 2.08± 0.14** 1.94±0.11** 2.19±0.12**

Hydrocortisone 6 1.82±0.18* 1.86±0.11** 1.99±0.12** 2.03±0.15** 2.09±0.16**

ointment 1%
n: Number of animals. a0.3 g of preparation were applied to the plantar surface of the right hind paw by gently rubbing 50 times with the index
finger. bValues are mean±SEM. *p<0.05. **p<0.01. 
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activity 1, 2 and 4 h after carrageenan
administration. As shown in Figure 2, these
extracts notably inhibited paw edema in rat
when given i.p. at 3 h and 4 h after
carrageenan injection. 

3.2. Effect of the different topical preparations
of fenugreek creams on carrageenan-induced
paw edema

The results of anti-inflammatory activity
after topical administration of fenugreek are
reported in Table 1. Statistical analysis showed
that the edema inhibitions of preparations of
fenugreek creams are significantly different
from the control group. Significant differences
between the 1% hydrocortisone ointment
(positive control) and the formulations of 3
and 5% fenugreek cream are not observed
(p>0.05).

4. Discussion
Carrageenan-induced paw edema in mice

has been accepted as a useful phlogistic tool
for investigating anti-inflammatory agents.
It is suggested that there are biphasic effects
in carrageenan-induced edema. The early

hyperemia results from the release of
histamine and serotonin, the delayed phase of
carrageenan-induced edema results mainly
from the potentiating effects of bradykinin on
mediator release, and also from prostaglandins
which produce edema after the mobilization
of leukocytes [10]. The edema was reached its
highest thickness 4 h after the application of
the stimulus. 

The present work showed that T. foenum-
graecum at the doses of 100 and 200 mg/kg
significantly reduced the paw oedema
throughout the entire period of observation in
comparison to control (p<0.05). This activity
showed no significant difference in
comparison to ibuprofen, thus suggesting an
anti-inflammatory activity for this plant
(Figure 2). 

Presence of saponins and flavonoids as
the major compounds in T. foenum-graecum
[11, 12] can approximately explain anti-
inflammatory activity of the plant.  From
these overall results, we can conclude that the
topical preparations containing 3% and 5% of
fenugreek seeds extract possess an anti-
inflammatory effect. The seeds of T.

Figure 2:  Effects of the methanolic extract of fenugreek on cargeenan induced paw edema in rat. 
The DFL-DFR show the carrageenan-induced edema in the left foot paw. Different doses of plant extract (100,
200 and 400 mg/kg). T. foenum graecum seeds at the dose of 100 and 200 mg/kg have shown the most anti-
inflammatory activity at 1, 2 and 4 h after carrageenan administration. Results are expressed as mean±SEM.
Differences between the control and treated groups were tested for significance using a one-way analysis of variance
(ANOVA).*Significant differences with Ibuprofen group (p<0.05).
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foenum-graecum contain flavonoids [11],
alkaloids [13] and salicylate [14]. Flavonoids
act as potential inhibitors of cyclooxygenase,
lipoxygenase, and nitric oxide synthase as
well as being antioxidants [15, 16]. Antipyretic
and anti-inflammatory activity of the leaves
of T. foenum-graecum has been reported [17].
The results here support the traditional uses
of the seeds of T. foenum-graecum for
treatment of inflammations. However, it is
needed to do more toxicological research for
clinical studies. Furthermore regarding the
presence of different secondary metabolites in
this plant, separation and identification of
biological compounds of the plant is valuable
for finding new agents with anti inflammatory
activity. It has been reported  that the
fenugreek seeds exert antiulcer activity
through the flavonoids since flavonoids are
reported to protect the mucosa by preventing
the formation of lesions by various necrotic
agents [18].The latter experiments are
running.
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