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Abstract

Background: Lathyrus sativus L. (Fabaceae) has long been used as a traditional medicine for the treatment of
several ailments such as Scabies, eczema, and allergy. The aim of the study was to evaluate the phytochemical
nature with Central Nervous System (CNS) depressant, analgesic, antipyretic activities of the methanolic plant
extract of Lathyrus sativus L. seeds in different experimental models.

Methods: Preliminary phytochemical screening and proximate analysis was carried out using different standard
methods. CNS depressant activity was evaluated observing the effects of plant extract on Swiss albino mice using
open field and hole-cross method. Acetic acid induced writhing and formalin induced paw licking methods were
used for the appraisal of analgesic activity while 2,4-dinitrophenol (DNP) induced pyrexia model was used to
investigate the antipyretic activity. The data were analyzed by one way ANOVA followed by Dunnett’s test using
SPSS (version 20).

Results: The phytochemical analysis revealed the presence of wide range of phytoconstituents in the plant extract.
Our investigation demonstrated that the methanolic plant extract significantly (p < 0.001) decreased the locomotor
activity of mice in open field and hole-cross method at both the tested doses (200 and 300 mg/kg) which were
comparable to the standard drug diazepam (1 mg/kg). The plant extracts significantly (p < 0.001) inhibited the
writhing induced by acetic acid in mice to 87.09% and 80.65% (200 and 300 mg/kg respectively) compared to the
standard indomethacin (70.97%). The extracts (200 and 300 mg/kg respectively) also significantly (p < 0.001) reduced
the writhing to 43.39%, 64.15% in early and 46.15%, 97.44% in late phase of formalin-induced licking and biting. In
2,4-DNP induced pyrexia the extracts exhibited protection at 200 and 400 mg/kg, similar to standard drug aspirin at
150 mg/kg.

Conclusion: The results demonstrated that the plant extract has potential CNS depressant, analgesic and
antipyretic activity.
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Background
Several herbal plants have been listed in the ancient
literatures for their different medicinal values and their
formulation has been found to be effective for the treat-
ment of various diseases [1]. Medicinal plants have
provided us lots of bioactive natural compounds like
alkaloids, carbohydrates, glycosides, saponins, flavonoids,

phenolic compounds, steroids, tannins, gum, amino acids
and volatile oils having a wide range of therapeutic and
pharmacological potentials which are being used as raw
materials for new drug discovery and development for dif-
ferent ailment [2, 3].
Depression of central nervous system (CNS) can be

considered as a major affective brain disorder which is
very prevalent now-a-days as about 5% of the general
population is found to be suffering from it [4]. For the
treatment of this disorder several antipsychotic drugs
are available in the local medicine stores. But these
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drugs are reported to be hazardous to human health as
they exhibit side effects like damage of autonomic,
endocrine, haematopoietic systems, neurological im-
pairment and allergic reactions [5]. Analgesics can be
described as those substances which reduces the sensa-
tion of pain by alleviating pain threshold to external
stimuli [6]. Contemporary analgesics like opiates and
non-steroidal anti-inflammatory medications might not
continually be appropriate for all patients, significantly
for those with chronic pain, because of the limitations
of efficacy, facet effects and intolerability. Pyrexia or
fever occurs as a result of secondary implication of
inflammation while enhanced production of prostaglan-
dins is the key factor for the induction of pain, inflam-
mation and fever [7]. Thus, most anti-inflammatory
agents are also expected to possess analgesic and antipyr-
etic activities as they inhibit or prevent excess production
of prostaglandins [8]. Based on the above adverse effects
of various commercial drugs there is a high demand for
these arches of new drugs with lesser or no side effects.
Therefore, researchers are focusing towards traditional
complementary and alternative medicines to discover new
drugs for the treatment of psychiatric disorders, alleviating
pain and fever [9–11].
Lathyrus sativus L. (grass pea), belonging to Fabaceae

family and locally known as “Khesari” in Bangladesh, is
widely cultivated for human consumption and livestock
feed in Asia and East Africa [12]. The seeds of L. sativus
L. contain 28 to 32% of proteins and essential amino acids
[13]. Oil extracted from the seeds of L. sativus L. are used
locally as homeopathic medicine [14]. It is also used as
traditional medicine in Bangladesh to cure Scabies, ec-
zema, and allergy [15]. It was reported by several studies
that the seeds of L. sativus L. possess antioxidant [16] and
hypoglycemic activities [17] yet no research has been con-
ducted regarding CNS depressant, analgesic and antipyr-
etic activities of the plant extract. Therefore, in pursuit of
searching plants possessing significant medicinal and
pharmacological activities in Bangladesh and for finding
out new sources of CNS depressor, analgesics and
anti-inflammatory agents, here we have analyzed the
crude methanolic extract of L. sativus L. seeds for its CNS
depressant, analgesic and antipyretic activities and re-
ported the results in our preliminary investigation.

Methods
Drugs and chemicals
All the chemicals used in this study were of analytical
grade, and purchased from Sigma Chemical Co. (St.
Louis, MO, USA), and Merck (Darmstadt, Germany).
Diazepam (Incepta Pharmaceuticals Ltd.), Indomethacin
(Opsonin Pharma Ltd.), Aspirin (Square Pharmaceuticals
Ltd.) was used for conducting the tests.

Collection and extraction of plant material
The L. sativus L. seeds were collected from the Noakhali
region, Bangladesh. The plant samples were identified by
a taxonomist and a taxonomical sample specimen
(DACB: 36575) was preserved in the National Herbar-
ium of Bangladesh for future reference. The plant seeds
were grounded into powder and 500 g of the sample was
soaked in 99% methanol. The mixture was then filtrated
and the extraction was concentrated using a rotary evap-
orator (RE200, Bibby Sterling, Ltd., UK) under reduced
pressure at 4 rpm and 65 °C temperature. The gummy
concentrate obtained was designated as crude methano-
lic extract. The crude methanolic extract was further
freeze dried and preserved at + 4 °C for further analysis.

Test animals
Healthy Swiss albino mice, six weeks of age and weighing
about 25–30 g, of both sexes were obtained from the
central animal house of the Department of Pharmacy,
Jahangirnagar University, Savar, Dhaka-1342, Bangladesh.
The mice were housed five per cage and acclimatized in
standard laboratory conditions (room temperature 24 ±
2 °C, relative humidity 55–60%, and 12 h light and dark
cycles) for 7 days and were fed formulated rodent food
and water prior to the research work. The study was
conducted following all the rules governing the use of
laboratory animals. The experimental protocol was ap-
proved by the Animal Ethics Committee of Noakhali
Science and Technology University, Bangladesh.

Proximate analysis and phytochemical screening
The parameters determined for proximate analyses
include moisture, ash content, crude protein and fat.
The analysis was carried out using the modified method
described by [18] based on method of Association of Offi-
cial Analytical Chemists (AOAC, 1990). The preliminary
phytochemical evaluation of the plant extract for alkaloids,
carbohydrates, reducing sugar, cardiac glycosides, flavo-
noids, saponins, phytosterols, terpenes, phenols, proteins
and amino acids, tannins and steroids were determined by
using the standard procedures [19–21].

Experimental design
The experimental animals were divided into control,
standard and two test groups containing five mice each.
For all test, Group-1 served as controls, Group-2 for
standard and Group-3, Group-4 received experimental
plant extract. Group 1 received the vehicle 1% Tween 80
in water (at the dose of 10 ml/kg body weight), group 2 re-
ceived various standard drugs like Diazepam, Indometh-
acin, Aspirin at different doses [22–24], and group 3 and 4
received 200–400 mg/kg dose of plant extract on the basis
of toxicity study of the plant extract.
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CNS depressant activity test
Open field test
This experiment was carried out in accordance with a
modified method of Adebesin et al. [25].. The mice in the
control group received the vehicle 1% Tween 80 in water
(at the dose of 10 ml/kg body weight) while the test
groups received the crude methanolic extract of L. sativus
L. seeds (at the doses of 200 and 300 mg/kg body weight
respectively) and standard group received diazepam at the
dose of 10 mg/kg body weight (b.w.) orally. The animals
were placed on the floor of an open field (100 cm×
100 cm× 40 cm h) divided into a series of squares with al-
ternative color (black and white). The number of squares
visited by each animal was counted for 3 min duration
started at 0, 30, 60, 90 and 120 min after the administra-
tion of test drugs.

Hole-cross test
The method described by Hussain et al. was followed to
conduct this test using a cage (30 cm× 20 cm× 14 cm) with
a steel partition fixed in the middle [26]. A hole of 3 cm
diameter was made at a height of 7.5 cm in the middle of
the cage. The mice were divided into control (received ve-
hicle 1% Tween 80 in water at 10 mL/kg body weight),
standard (diazepam at a dose of 1 mg/kg body weight) and
two test groups (received methanolic extract of seeds of L.
sativus L. at the doses of 200 and 300 mg/kg body weight
respectively) each having five mice. The number of passage
of a mouse from one chamber to another through the hole
was recorded for a period of 3 min at the 0, 30, 60, 90 and
120 min of the oral administration of test drugs.

In vivo analgesic activity test
Acetic acid induced writhing test
To evaluate the analgesic activity of the plant extract
acetic acid writhing model in mice was conducted accord-
ingly the procedure described by Koster et al. [27]. The
test samples (methanolic extract of L. sativus L., 200 and
400 mg/kg body weight respectively), standard (indometh-
acin, 10 mg/kg body weight per orally) and control (1%
Tween 80 in distilled water at the dose of 10 ml/kg body
weight) were given and after 30 min 0.7% acetic acid was
injected intra-peritoneally (i.p.). The writhing (constriction
of abdomen, turning of trunk and extension of hind legs)
was observed randomly after 15 min of interval and its
frequency was counted for up to 25 min in each group of
animals. The percent inhibition (% analgesic activity) was
calculated by:

%Inhibition ¼ A−Bð Þ=A½ � � 100

Where, A = Average number of writhing of the control
group; B = Average number of writhing of the test or
standard groups.

Formalin induced writhing test
This test was performed according to the procedure de-
scribed by Viana et al. [28]. The experimental animals
were separated in four groups each having 5 mice and
received 1% Tween 80 in water at 10 ml/kg body weight
dose per orally (p.o.) (control group), indomethacin at
10 mg/kg body weight subcutaneously (s.c.) (standard)
and methanolic extract of L. sativus L. seeds at the dose
of 200 and 400 mg/kg body weight p.o. (test groups). At
30 min interval the test animals were injected 50 μL of
freshly prepared 0.6% solution of formalin subcutaneously,
under the plantar surface of the left hind paw of each
mouse. The mice were placed individually in an observa-
tion chamber and monitored for one hour. The time (in
second) spent in licking and biting responses of the
injected paw was taken as an indicator of pain response.
Anti-nociceptive effect was determined in two phases.
The early phase (Neurogenic phase) was recorded during
the first 5 min, while the late phase (Inflammatory phase)
was recorded during the last15–20 min after formalin
injection.

Antipyretic activity test
2,4-Dinitrophenol (DNP) induced pyrexia
Adult albino mice of both sexes fasted for 24 h but
allowed water ad libitum were used for the experiment.
They were randomized into groups of five mice each.
DNP (10 mg/kg, i.p.) was administered to the mice after
obtaining the basal rectal temperatures. Hyperthermia
developed within 30 min of DNP administration. Differ-
ent doses of extract (200 and 400 mg/kg body weight
i.p.), aspirin (150 mg/kg), and distilled water (10 ml/kg,
p.o.) were administered to the treatment and control
groups of animals. The rectal temperature of each ani-
mal was recorded by inserting a thermometer 2 cm into
the rectum at 1, 2, 3 and 4 h after administration of the
test drugs [29].

Statistical analysis
One way ANOVA with Dunnett’s post Hoc test for this
experiment was carried out with SPSS 18.0 for Win-
dows® software and the results obtained were compared
with the control group. Differences between groups were
considered significant at a level of p < 0.001, p < 0.01 and
p < 0.05.

Results
Proximate analysis
Results of proximate analysis of dried seeds of L. sativus
L. are demonstrated in Table 1. The results revealed that
the plant extract has low moisture content (10.77%) and
a high ash value (6.68%). It also contains moderate con-
centration of protein (4.27%) and low concentration of
fat (1.11%).
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Phytochemical screening
Table 2 reveals the quantitative phytochemical analysis
of L. sativus L. seeds. The preliminary phytochemical
evaluation of the plant extract confirmed the presence of
alkaloids, carbohydrates, reducing sugar, flavonoids, ter-
penes, phenols, proteins and amino acids, and tannins.

CNS depressant activity
Open field test
After statistical analysis of the experimental data (Dun-
nett’s test), it was observed that in open field test, the
number of squares traveled by the mice was suppressed
significantly in the test group throughout the study
period (Table 3). The CNS depressant activity observed
for the extract was dose dependent and a noticeable re-
sult was found at 120 min of test sample administration.
Test animals showed significant (p < 0.001) decrease in
number of movement at the dosages of 300 mg/kg (2.67
± 0.33) and 200 mg/kg (9.33 ± 0.33), as compared to
34.67 ± 2.60 for the control group and 24.00 ± 1.53 for
the standard group after 120 min of administration of
the extract.

Hole-cross test
Results of the hole-cross test of L. sativus L. seeds are
shown in Table 4. The locomotors activity reducing ef-
fect was manifested at the 2nd observation (30 min)

period and was sustained up to the 5th observation
period (120 min) for the plant extract. The extract di-
minished the movement of the tested animals in a dose
dependent manner which was comparable with standard
diazepam. After 120 min of administration the extract,
at the dose of 200 and 300 mg/kg, showed significant (p
< 0.001) depressant activity by reducing the locomotion
of the mice to 2.50 ± 0.64 (p < 0.001) and 1.25 ± 0.25 (p
< 0.001) respectively. In comparison the standard drug
diazepam reduced the movement of the tested animal to
2.50 ± 0.29 (p < 0.001) at the dose of 1 mg/kg.

Analgesic activity
Acetic acid induced writhing method
The results showed that the pain relief was achieved in a
significant (P < 0.01, P < 0.001) dose dependent manner,
at all test doses (200 and 400 mg/kg body weight) as
shown in figs. 1 and 2 ensured by Dunnett’s test. Max-
imum writhing inhibition (87.09%) was observed at
400 mg/kg dose of methanolic extract of L. sativus L.
seeds while at 300 mg/kg dose it exhibited 80.65% inhib-
ition. The inhibitory effect of indomethacin (10 mg/kg
body weight) was lower (70.97%) than that of the highest
dose of the plant extract.

Formalin induced paw licking method
The results of the antinociceptive effects of L. sativus L.
seeds on formalin-induced paw pain response in mice
are presented in Table 5. It can be seen that the highest
dose (400 mg/kg b.w.) caused a significant (p < 0.001) in-
hibitory effect, once again in a dose dependent manner,
on both phases of formalin induced pain as compared to
control. The percentage of inhibition was 43.39 and
46.15% for the dose of 200 mg/kg; and 64.15 and 97.44%
for 450 mg/kg b.w. in the first and second phase respect-
ively. This potency was comparable to that of indometh-
acin (10 mg/kg b.w.) which produced an inhibition of
54.72% during the first phase and 71.79% during the sec-
ond phase of the formalin-induced pain in mice.

Antipyretic activity
2, 4-Dinitrophenol (DNP) induced pyrexia test
From the results (Table 6), it was observed that, experi-
mental mice showed a marked increase in rectal
temperature, 18th h after DNP injection. The extract
(200 and 400 mg/kg) significantly (p < 0.05–0.01) re-
duced the rectal temperature of the animals in the sec-
ond, third and fourth hour after administration, reaching
the peak of antipyretic effect with the highest dose
(400 mg/kg) in the 4th h (35.26 ± 0.52 °C, p < 0.001), in
relation to control (36.95 ± 0.49 °C). Standard drug
(aspiring) treatment (150 mg/kg body weight) caused
significant (p < 0.05) antipyretic effect at all time periods,

Table 1 Proximate composition of dried L. sativus L. seeds

Proximate Analysis Value (%)

Moisture Content 10.77

Total Ash Value 6.68

Proteins 4.27

Fat 1.11

Table 2 Phytochemical compositions of methanolic extract of L.
sativus L. seeds

Phytochemical groups Methanolic extract

Alkaloids +

Carbohydrates +

Reducing Sugar +

Cardiac Glycosides –

Flavonoids +

Saponins –

Phytosterols –

Terpenes +

Phenols +

Proteins and Amino acids +

Tannins +

Steroids –

(+) = Present of Phytochemicals and (−) = Absence of Phytochemicals
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reaching the peak in the 4th h (35.00 ± 0.49 °C) in com-
parison to control.

Discussion
In our research work we tried to explicate diverse
pharmacological potency of the methanolic extract of L.
sativus L. in mice along with the proximate and phyto-
chemical analysis. The proximate analysis of the plant
extract was carried out to evaluate its moisture, total
ash, protein and fat content. It is a very important tech-
nique for the product development and quality control
or regulatory purposes in the food industry and also for
the purity and quality test of crude drugs in pharmaceut-
ical industry [30]. Our study results demonstrated that
the methanolic plant extract had a low moisture content
which indicates that the preservation period of the ex-
tract will be high as it is evident that moisture content
in the range of 5–15% are good for formulating and also
hinder the microbial growth [31]. The moderate amount
of ash content in the plant extract suggests that it is
comparatively rich in different types of minerals. Ash
content estimation is necessary because the inorganic el-
ements or minerals may be the cause of a pharmaco-
logical impact [32]. Proximate analysis also revealed that
the plant possess moderate amount of protein and lower
amount of fat. Protein plays a major role in various body
functions like body development, fluid balance, hormone
and enzyme formation and also sustaining strong im-
mune function. While low content of fat (below the
range 8.3–27.0%) is reported to be poor sources of lipids
and thus increase in the consumption of the vegetables
would naturally lower fat intake [32].

The secondary metabolites (phytochemicals) of a
plant extract are responsible for the pharmacological
actions of that plant or plant parts and thus estimation
of those bioactive compounds may be used to treat
chronic as well as infectious diseases [30]. Our study
was an evidential approach to ascertain the mentioned
pharmacological functions of L. sativus L. seeds and
found to have the presence of alkaloids, carbohydrates,
reducing sugar, flavonoids, terpenes, phenols, proteins
and amino acids, and tannins in the plant extract. Sev-
eral studies reported that alkaloids possess various
pharmacological activities like antihypertensive, anti-
arrhythmic, antimalarial and anticancer activity [33].
Pure alkaloids and their synthetic compounds have
also been reported to be used as analgesic, antispas-
modic and antibacterial agents [32]. Carbohydrates
and reducing sugar are essential nutrient for the body
as they produce energy required and supplies energy
to brain, muscle and blood [34]. Terpenes possess
medicinal properties such as anticarcinogenic, anti-
malarial, antiulcer, antimicrobial and diuretic activity
[32]. Phenols, flavonoids and tannins are the major
groups responsible for antioxidant activity [31]. Previ-
ous studies showed that saponins demonstrated antibac-
terial, antiinflammatory, anticancer, and antidiabetic
activities [35].
Two different neuropharmacological models, namely

open field and hole-cross test, were used to study the
CNS depressant activity of L. sativus L. seed extract. The
results of the study provided evidence that the plant ex-
tract significantly (p < 0.001) induced sedative-hyponotic
activity in test animals confirming their CNS depressant

Table 3 Effect of methanolic extract of the L. sativus L. seeds on open field test in mice

Group Number of Movements(Mean ± SEM)

0 min 30 min 60 min 90 min 120 min

Group-I 57.50 ± 2.50 50.50 ± 2.50 46.67 ± 1.76 45.33 ± 5.33 34.67 ± 2.60

Group-II 45.00 ± 2.00 33.00 ± 2.00* 31.33 ± 2.03** 15.33 ± 0.88** 24.00 ± 1.53**

Group-III 38.50 ± 1.50** 32.50 ± 2.50* 32.00 ± 2.00** 23.33 ± 1.45* 9.33 ± 0.33***

Group-IV 36.50 ± 0.50 29.50 ± 0.50* 20.67 ± 3.04** 4.33 ± 0.33** 2.67 ± 0.33***

Values are represented as mean ± SEM, (n = 5). Group I (control) animals received vehicle (1% Tween 80 in water), Group II (standard) received diazepam 1 mg/kg
body weight, Group III and Group IV were treated with 200 and 300 mg/kg body weight (p.o.) of the methanolic extract of L. sativus L. seeds, respectively.
***indicates P < 0.001, **indicates P < 0.01 and *indicates P < 0.05; one-way ANOVA followed by Dunnett’s test as compared to control

Table 4 Effect of methanolic extract of the L. sativus L. seeds on hole cross test in mice

Group Number of Movements (Mean ± SEM)

0 min 30 min 60 min 90 min 120 min

Group-I 11.75 ± 1.11 27.00 ± 2.45 19.50 ± 2.22 18.50 ± 1.19 20.00 ± 2.39

Group-II 6.50 ± 1.32* 11.00 ± 1.58** 5.25 ± 1.37** 9.00 ± 0.58*** 2.50 ± 0.29***

Group-III 2.25 ± 0.48*** 9.50 ± 1.08** 6.25 ± 1.03** 4.00 ± 0.41*** 2.50 ± 0.64***

Group-IV 4.00 ± 0.91** 6.50 ± 0.87*** 4.00 ± 0.71*** 2.25 ± 0.29*** 1.25 ± 0.25***

Values are represented as mean ± SEM, (n = 5). Group I (control) animals received vehicle (1% Tween 80 in water), Group II (standard) received diazepam 1 mg/kg
body weight, Group III and Group IV were treated with 200 and 300 mg/kg body weight (p.o.) of the methanolic extract of L. sativus L. seeds, respectively.
***indicates P < 0.001, **indicates P < 0.01 and *indicates P < 0.05; one-way ANOVA followed by Dunnett’s test as compared to control
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activity. Gamma-aminobutyric acid (GABA) is evidenced
to be the major inhibitory neurotransmitter of CNS and
several anxiolytic, muscle relaxant and sedative-hypnotic
drugs exhibit their action via GABA [36]. Thus it can be
pretended that the methanolic seed extract may act by
commencing the GABAergic inhibition of the CNS
through membrane hyperpolarization that lead to a re-
duction in the firing rate of critical neurons in the brain
or the extract may simply activate the GABA receptors
directly [37]. Again, research has shown that plants con-
taining alkaloids, flavonoids and tannins are useful for
the treatment of many CNS disorders as they reduce
the locomotor activity of the CNS [38] which led to the
postulation that these compounds may act as benzodi-
azepine like molecules [39]. Earlier investigation of the
phytoconstituents of L. sativus L. proved the presence
of these phytochemicals [40]. Thus it may be predicted
that these compounds may also be responsible for the
CNS depressant activity of the plant extracts though
the key compound for producing such effect is yet to
be discovered.

Among various available test to evaluate the analgesic
activity of different compounds, Acetic acid-induced
writhing is a well recommended protocol in evaluating the
peripheral analgesic property of medicinal agents due to
its sensitivity and response to the compounds at a dose
which is not effective in other methods [41]. In our study,
assessment of analgesic activity using the acetic acid in-
duced writhing test revealed that oral administration of L.
sativus L. seeds produced a statistically significant inhib-
ition of writhes compared to the control. This is an indica-
tion of the peripheral analgesic activity of the active
principle(s) of the plant extract, since any agent that
lowers the writhing number, demonstrates analgesia by
inhibiting prostaglandin synthesis which is a peripheral
mechanism of pain inhibition [42]. Here the pain induc-
tion is caused by liberating endogenous substances as well
as some other pain mediators such as arachidonic acid via
cyclooxygenase, and prostaglandin biosynthesis (specific-
ally lipoxygenase, PGE2 and PGF2α) [43]. These products
enhance capillary permeability affecting local pain recep-
tor that results in inflammation and pain [41].

Fig. 1 Effect of L. sativus L. seeds on acetic acid induced writhing in mice. Results are given as mean ± SEM of five animals in each group.
***indicates P < 0.001, **indicates P < 0.01 when compared to control. One-way ANOVA followed by Dunnett’s test as compared to control.
MLSS =Methanolic extract of L. sativus L. seeds

Fig. 2 Percentage of inhibition of abdominal contractions in acetic acid induced writhing method by L. sativus L. seeds and standard indomethacin.
MLSS =Methanolic extract of L. sativus L. seeds
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In order to obtain more specific evidence on the pos-
sible mechanism of analgesic activity of L. sativus L.
seeds, the effect of different doses of the plant extract on
formalin test was examined. This test model is consid-
ered as a method of persistent pain produced by the
intra-plantar injection of formalin that induces a bi-
phasic nociceptive behavior. The early phase (0–5 min)
is characterized by neurogenic pain caused by C-fibre
activation due to the stimulation of peripheral nocicep-
tors caused by formalin [44]. A second burst of licking
behavior occurs after 15 to 30 min and seems to be
characterized by the inflammatory response elicited by
formalin which is triggered by a combination of stimuli,
including inflammation of the peripheral tissues and
mechanisms of central sensitization [45, 46]. Again it is
assumed that manifestation in the late phase is due to
inflammation causing a release of serotonin, histamine,
bradykinin and prostaglandins, which at least to some
degree can cause the sensitization of the central nocicep-
tive neurons [47]. It is reported that substance P is in-
volved in the first phase whereas histamine, serotonin,
prostaglandins and bradykinin are responsible for the
second phase of inflammation [45]. In our research, the
extract demonstrated antinociceptive activity in blocking
both phases of the formalin response although the effect
of the extract was more pronounced in the late phase of
test. As oral pretreatment with L. sativus L. inhibited the
first (neurogenic pain) and second (inflammatory noci-
ception) phases of formalin-induced licking in mice
therefore it may be postulated that the plant extract may
possess both peripheral and central effect.

On antipyretic activity the plant extract significantly
inhibited DNP induced pyrexia at both the concentra-
tions. In generally, non-steroidal anti-inflammatory
drugs (NSAIDs) exhibit their antipyretic effect through
inhibiting the production of prostaglandins specifically
prostaglandin E2 (PGE2) in the hypothalamus [48]. Thus
it may be assumed that the plant extract may have func-
tioned as a cyclooxygenase-2 (COX-2) antagonist
through the inhibition of PGE2 production in the hypo-
thalamus or by the enhancement of body’s own antipyr-
etic substances such as vasopressin and arginine
production [29, 48]. Furthermore, the extract could have
also been mediated its hypothermic activity by vasodila-
tation of superficial blood vessels resulting in increased
dissipation of heat following resetting of hypothalamic
temperature control center [49]. However, all these ac-
tions may be due to presence of certain phytochemical
compounds in this plant as several studies have reported
that steroids, tannins, triterpenoids, flavonoid and cou-
marin glycosides are responsible for antipyretic activity
[50]. Our investigated plant also contains tannis, terpe-
noids and flavonoid which may have attributed to its po-
tent antipyretic activity.

Conclusion
On the basis of the findings of the present study it can
be easily stated that the methanolic extract of Lathyrus
sativus L. seeds possesses remarkable pharmacological
potentialities. The results of our research work also sup-
plicate its traditional uses for various medical purposes.
Therefore, the experimental evidence obtained in the

Table 5 Effect of methanolic extract of the L. sativus L. seeds on formalin induced writhing in mice

Groups Licking number (Mean ± SEM) % Inhibition

Early phase (0–5 min) Late phase (10–15 min) Early phase (0–5 min) Late phase (10–15 min)

Group-I 13.25 ± 0.63 9.75 ± 0.85 – –

Group-II 6.00 ± 0.41 2.75 ± 0.25 54.72 71.79

Group-III 7.50 ± 0.65** 5.25 ± 0.63** 43.39 46.15

Group-IV 4.75 ± 0.48** 0.25 ± 0.25*** 64.15 97.44

Values are expressed as mean ± SEM (n = 5). Group I (control) animals received vehicle (1% Tween 80 in water), Group II (standard) received indomethacin 10 mg/
kg body weight, Group III and Group IV were treated with 200 and 400 mg/kg body weight (p.o.) of the methanolic extract of L. sativus L. seeds, respectively.
***indicates P < 0.001, and **indicates P < 0.01; one-way ANOVA followed by Dunnett’s t-test as compared to control. MLSS =Methanolic extract of L. sativus
L. seeds

Table 6 Effect of methanol extract of L. sativus L. seeds on 2, 4-Dinitrophenol (DNP) induced pyrexia in mice

Treatment Temperature in °C

Initial Pyretic 1 h 2 h 3 h 4 h

Group-I 36.23 ± 0.69 37.23 ± 0.55 37.22 ± 0.54 37.01 ± 0.5 37.01 ± 0.50 36.95 ± 0.49

Group-II 34.95 ± 0.28 36.09 ± 0.22 35.79 ± 0.30* 35.24 ± 0.29* 35.08 ± 0.27* 35.00 ± 0.28*

Group-III 35.97 ± 0.73 36.93 ± 0.78 36.79 ± 0.76 36.41 ± 0.82 36.29 ± 0.77 36.22 ± 0.82

Group-IV 34.86 ± 0.13 36.09 ± 0.19 35.87 ± 0.13 35.25 ± 0.16* 35.08 ± 0.14* 34.87 ± 0.13**

Values are expressed as mean ± SEM (n = 5). Group I (control) animals received distilled water (10 ml/kg), Group II (standard) received aspirin 150 mg/kg body
weight, Group III and Group IV were treated with 200 and 400 mg/kg body weight (p.o.) of the methanolic extract of L. sativus L. seeds, respectively. ***indicates P
< 0.001, and **indicates P < 0.01; one-way ANOVA followed by Dunnett’s t-test as compared to control. MLSS =Methanolic extract of L. sativus L. seeds
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laboratory test model could justify for the traditional use
of this plant as a CNS depressant, analgesic, and antipyr-
etic agent.
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