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Abstract: Analgesic, anti-inflammatory and diuretic actigitiof the methanol extract of two varietieCafer arietinum

vizblack orDesi and white oKabuli were tested in the doses of 200 and 40kgid-or analgesic effect of the extracts,

acetic acid induced writhing, tail immersion and hot plate tests were employed in mice. The anti-inflammatory activity
was carried out by carrageenan induced inflammation in rats, whereas the diuretic action was determined using
metabolic cages for rats. Animals were divided into six groups (n=7): (1) Control (2) Standard (3) MADCAB)

MECAB 400 (5) MECAW 200 (6) MECAW 400. All extracts asthndard drugs were administered orally. Acute oral
toxicity of the extracts was also checked in mice up to 2000mg/kg dose, which showed a favorablBigafitant
analgesic and anti-inflammatory effeatere observed. The results of diuretic activity were significant'agaaa 24'

hrs. Therefore, it is concluded that the methanol extracts of the see@icepfarietinum have analgesic, anti-
inflammatory and diuretic potential.
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INTRODUCTION Chickpea is consumed commonly as food in various
forms and preparation based on regional and ethnic
Cicer arietinum L. belongs to family Fabaceae and isfactors. In subcontinent Ind®ak, chickpea is made as
commonly known as Chickpea in English @blsanna in  Daal andBesan which are used to make different snacks.
Urdu. Based on color and size two cultivated varieties ofn India it is very often used as a crash diet and one of the
chickpea are recognizedas Microsperma and most widely made recipes in Indian kitchen due to its
Macrosperma chickpea which are locally knownDe&si  good taste and nutritive values (Singhal., 2009). The
and Kabuli Channa respectively (Al-Safi, 2016). Thick green seeds are eaten as a vegetable (Zia-ukHalg,
coated and colored chickpea seeds are cé@esl type  2009). Parched seedsBatana and parched seed flour or
found in several shades and combinations of greergattoo are famous snack items. In Asian and African
yellow, brown and black. Tse are small in size and countries, it is used in salads, soups and also as boiled,
angular with asugh surface. ThBes types are account roasted, salted, and fermented forms which provide many
for 80-85% of chickpea cultivation area. Chickpea seedgutritional benefits (Jukantt al., 2012). The seeds are
which are white or beige-colatewith thin seed coat are consumed in raw green and tender form, known as,
calledKabuli type. These are characterized by ram’s heatalana and also in mature dry seeds in Egypt. Its flour is
shape, and smooth surface. TKabuli type has lower used in food mixes, biscuits and bread (Alajaji and El-
level of fiber and higher level of sucrose. As compared t@\dawy, 2006). Leaves of yog chickpea are also eaten
Desi type, Kabuli variety has large sized seeds and getind cooked in the form of green vegetable in some areas
higher market value (Jukartial., 2012). of the world. Therefore, it ia valuable dietary source of

. - . ) ) nutrients, particularly in malnourished population (Kn
Cicer arietinum is grown in temperate, sub-tropical and 5 2010).

tropical areas of the world. €hspecie is originated in the
northern Persia and southern Caucasus, southeastern Syjq, plant has been reported Have anti microbial, anti

and Turkey (Al-Snafi, 2006 Chickpea is a legume of yiqant (Al-Snafi, 2016) and anti tumour activity (Jukanti
economical importance and is considered as the 5 al., 2012). The roots are useful in diarrhea and fever
valuable legume in the world (Aurel al., 2009) and  (z|_Snafi, 2016). Leavesare sour, improve taste and
third in global production (Subbet al., 2013). White appetite (Mohantyet al., 2012). The leaves are used in
chickpea is mainly culti_vated in the Med_ite”a”e?”*constipation, dyspepsia, and snakebite(Afsheen and
America, and central Asiavhereas black chickpea is janan, 2013), bronchitis, diabetes, sprains, dislocated

culivated mostly in East Africa and India (Sharet@l.,  |imps, diarrhea while leaf joe is used as stomachic and

2013). laxative (Yadawet al., 2009). The ariel parts are reported
as an antifungal agent (Al-Snafi, 2016). The seeds of

*Corresponding author: e-mail: mohassan@uok.edu.pk Cicer arietinum are reported as diuretic, antifungal,
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refrigerant, tonic, anthelmintic (Arorat al., 2013),
stimulant, aphrodisiac (Yadaet al., 2009), appetizer
(Zia-ul-Hag et al., 2007) and purgative (Tiwamt al.,

Tail immersion method
Before experiment the &mnals were screened by
immersing the tip of tail in water at 55+0.5°C which was

2013). Seeds are also useful in skin diseases, bronchitise initial reaction time(Guptat al., 2005). After the

(Yadavet al., 2009) , blood disorders, biliousness (Tiwari
et al., 2013), diabetes, hypergemia, ear inflammation,
disease of spleen and livéweadache, sore throat, cough,
pulmonary, uterine, anal diseases (Bagrial., 2011),
cholera, catarrh, constipati, dyspepsia, diarrhea,
flatulence, sunstroke, snak&b and warts (Al-Snafi,

administration of MECAB and MECAW (200 and 400
mg/kg) the reaction time was taken at interval of 30, 60,
90, 120 and 180 min. Vehicle (normal saline) was given to
control group and standardagip received acetyl salicylic
acid (100mg/kg).

2016). Therefore, the present study was conducted to find ot-plate method

the analgesic, anti-inflammagoand diuretic activity of
Cicer arietinum to authenticate its traditional use.

MATERIALSAND METHODS

Plant material
The seeds oficer arietinum L. Desi andKabuli variety

The method was used as described earlier @a.,
2005). Prescreened mice were grouped into six (n=7).
Group 1 was given normal saline (10ml/kg). MECAB and
MECAW were given (200 and 400mg/kg) to groups 2, 3,
4 and 5 respectively; wheigroup 6 was given acetyl
salicylic acid 100mg/kg orally as standard. Mice were
evaluated individually on a hot plate of metal which was

(1kg each) were procured in January, 2016 from &naintained at 55+0.05°C. Theffect was measured in the

departmental store in Karachi. The seeds were identifieg,

by a taxonomist with Voucher specimen No.CAB- 06-
15/16 and CAW- 07-15/16.

Preparation of extract

The seeds oDesi and Kabuli variety were successively
extracted by method of cold maceration to prepar
methanol extracts. One kg seeds of each variety we
grinded into fine powder and were soaked separately i
methanol for one week. Then filtered with the help of
filter paper and concentrated af@y rotary evaporator.
MECAB = Methanol extract ofCicer arietinum black
variety.

MECAW = Methanol extract ofCicer arietinum white
variety.

MATERIALSAND METHODS

Pharmacological studies

Acute toxicity assay

The acute toxicity was assayed in mice. Seven albin
mice were selected randomind were kept fasted for

overnight only providing water. The methanol extracts.
nd

were given orally in a single dose of 2000mg/kg b.w. al
mice were kept under observation for the first 4 hours an
then up to 24 hours periodically for any toxic sign
symptoms and mortality.

Analgesic activity
Acetic acid-induced abdominal constriction
The analgesic activity of MECAB and MECAW was

rm of jumping, licking orwithdrawal of the paws. The
readings were noted at 0, 30, 60, 90, 120 and 180 min.

Anti-inflammatory activity
Carrageenan induced inflammation
The inflammation was produced by 0.1ml injection of 1

?/o carrageenan injection in the sub- plantar region of rat

ffght hind paw(Leest al., 2009). Extacts MECAB and

MECAW (200 and 400mg/kg) were given by oral route 1
h before carrageenan injeatioObservation of each rat
was noted at 0-5h, with gthysmometer. Diclofenac (50
mg/kg) was given as standard.

Acute diuretic activity

Acute diuretic activity was evaluated by the method
reported in literature(Kawet al., 1984). The rats were
grouped into six (n=7) and remain fasted but with free
access to water before expeent. Four groups of rats
were administered orally MECAB and MECAW at 200
and 400mg/kg. One group was given orally 5mi/kg of
Rirosemide as 20mg/kg. Control group was given saline
(5ml/kg bw). Then animals were kept in metabolic cages
immediately. Graduated cylindensere used to collect the
Hrine and volume was recorded at 30, 60, 90 and 120
mins then at 12 and 24'hr after administration (Ribeiro

et al., 2015).

STATISTICAL ANALYSIS

Data was analyzed by one way ANOVA test along with
Tukey HSD, SPSS version 20 used in the analysis. Values

carried out by acetic acid induced abdominal ConStriCtiOfb<0_05 (Significant) anq)<0.01 (more Signiﬁcant) and
method (Koster, 1959). The mice were grouped into six %<0_001 (highly significant) were considered.

seven animals per group. Normal saline in 10 ml/kg was

given to group 1 whereas MECAB and MECAW (200 andReSULTS

400 mg/kg orally) were given to groups 2, 3, 4 and 5

respectively; group 6 was giveacetyl salicylic acid (100 The acute toxicity assay showed that @ieer arietinum
mg/kg). After 30 min the writhes were produced byextracts are non-toxic because no any toxic sign, reactions
injecting 0.9% acetic acid and were counted for 20mins. and mortality were found until the end in a dose of 2000
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Table 1: Analgesic activity of the methanol extractsGd€er arietinum, Desi andKabuli variety by writhing test

Treatment Dose (mg/kg) Number of writhings % Inhibition
Control (vehicle) - 28.39 + 3.67 -
MECAB 200 13.0 £+ 0.57" 54.20
MECAB 400 10.66 + 0.00 62.45
MECAW 200 13.01 +0.57 54.17
MECAW 400 10.33 +0.35 63.61
Acety! salicylic acid 100 9.01 + 1.40 68.26

Table 2: Analgesic activity of the methanol extractsGdter arietinum, Desi andKabuli variety by tail immersion
method

Treatment Dose Latency period in sec
(mg/kg) 0 min 30 min 60 min 90 min 120 min 150 min 180 min

(Cvce);rr];:;?le) - 0.78:0.02| 0.79:0.02 0.79:+0.00  0.79&1 | 0.80£0.00 | 0.78+0.00|  0.76:00
MECAB 200 0.82+0.78| 1.29+0.11| 2.09+0.28 2.36+0.32| 2.36x0.38| 2.23+0.39 1.67+0.15
MECAB 400 1.05+0.06| 1.5+0.10 | 2.3+0.22 2.81+0.96 | 2.97+0.51 | 2.80+0.47 | 1.93+0.20
MECAW 200 0.93+0.07| 1.09+006 | 1.38+0.13 1.77+0.18 1.8643 1.64+0.20 1.338.22
MECAW 400 0.84+0.04| 1.04+0.00| 1.84+0.07 | 2.16+0.34 2.08:10 2.16+0.34 1.758.07
Acetyl 100 | 0.83x0.03| 1.37+0.11 3.27+0731 5.01+0.08" | 4.93+0.25" | 3.22+0.05" | 2.01%0.06
salicylic acid

Table 3: Analgesic activity of the methanol extractsGdter arietinum, Desi andKabuli variety by hot plate method

Latency period in sec

Treatment Dose . . . . . . .

(mg/kg) 0 min 30 min 60 min 90 min 120 min 150 min 180 min
Control
(vehicle) |~ 7.33+0.33| 7.66+0.33| 7.33+0.33 | 6.66+0.66 7.32+0.33 66+0.33 6.66+0.33
MECAB 200 7.30+0.72] 8.09+0.58  8.8384 9.59+0.28 9.47+0.19 9.05+0.26] 8.29+0.36
MECAB 400 8.72+0.24 9.28+0.3p 11.2484 | 10.51+1.28 9.77+0.84 9.05+0.04| 9.1+0.1T
MECAW | 200 7.57+0.31] 8.07+B4 | 8.49+0.31 8.8+0.45 8t0.34 8.69+0.37 8.23+0.46
MECAW | 400 7.93+0.44] 8.76+60 | 10.29+1.31| 12.52+1.55| 12.97+0.85" | 11.25+0.8T" | 9.41+0.40"
Acetyl
salicylic | 100 7.66+0.57| 8.66+0.89 12.00+0.9913.33+0.88 | 14.33+0.99" | 11.00+0.82" | 9.33+0.57"
acid

N=7; Each value is presented as the Mean + SEM

mg/kg. Therefore, both the gacts were safe and doses of by MECAW-400 which started at 90 min and remains
200 (1/10") and 400 (1/8) mg/kg b.w. were used for significant till 180 min whereas same extract did not show
pharmacological studies(Shah and Alagawadi, 2011).Bothnalgesic effect at 200mg.
methanol extracts obesi and Kabuli variety of Cicer
arietinum in writhing test exhibited highly significant Both extracts started significant anti-inflammatory effect
(p<0.001) analgesic effect iboth doses. The highest at 60 min which remain highly significant (p<0.001) till
percentage inhibition (63.61%) was shown by MECAW-300 min in both doses (table 4).
400 where as lowest by MECAW-200. Standard showed o )
(68.26%) inhibition (table 1).In tail immersion method the The acute diuretic effecof both extracts ofCicer
most significant analgesiactivity was observed in arietinumat 200 and 400 mg did not show any significant
MECAB in the dose of 400 mg which was started at 12@iuretic effect till 120 min but found hlghly Significant
min and remains significant till 180 min (table 2). The(P<0.001) at 12 and 24hrs which were comparable to
extract also showed significaetfect for the same period standard furosemide 20 mg/kg (table 5).
at 200 mg/kg.Kabuli variety (MECAW) at 400 mg
exhibited significant effect only at 180 min, where as nd2I SCUSSION
effect was observed at 200 mg/kg.

Non steroidal anti-inflammatory drugs are used to relieve
The methanol extracts of both verities showed significanpain, fever and inflammation but these agents have some
analgesic effect in 400mg/kg when evaluated by hot plateide effects including bronchospasm, gastric ulcer, cardiac
method (table 3). The most significant effect was showedbnormalities and renal damageherefore, researchers
Pak. J. Pharm. Sci., Vol.31, No.2, March 2018, pp.553-558 555
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Table 4: Anti-inflammatory activity of the methanol extracts@icer arietinum, Desi andKabuli variety by rat paw

edema
Treatment Dose Paw edema volume in ml
(mg/kg) 0 min 60 min 120 min 180 min 240 min 300 min
Control - 1.540.06 | 2.91%0.05 3.80+0.06 4.5620.05 5.34+0.12 5.79+0.09
(vehicle)
MECAB 200 1.85+0.05 2.14+0.16 | 2.51+0.20™ 3.03+0.23" 3.52+0.12™ 3.59+0.11"
MECAB 400 2.09+0.14 2.39+0.15| 2.70+0.05" 3.15+0.03" 3.60+0.05 3.74+0.02"
MECAW 200 1.89+0.06 2.20+0.09 | 2.52+0.06 2.81+0.09 3.12+0.10 3.19+0.10"
MECAW 400 1.92+0.26 2.17+0.19 | 2.36+0.23" 2.88+0.35 3.15+0.39 3.26+0.38"
Diclofenac 50 1.6+0.02] 1.8+0.02 1.83+0.05 1.75+0.04" 1.7+0.03" 1.7+0.02”
Table5: Diuretic activity of the methanol extracts@icer arietinum, Desi andKabuli variety in rats
Treatment Dose Volume of urine in ml
(mg/kg) | 30 min 60 min 90 min 120 min 12 hrs 24 hrs
((\f:r?itélc;l) - 0.0£0.0 | 0.04+0.004 0.2+0.005 0.4+0.01 0.6+0.006 1.1+0.03
MECAB 200 0.0 0.01+0.002 0.02+0.001| 0.05+0.01] 3.2+0.49 5.46+0.14"
MECAB 400 0.0 0.01+0.001 0.03+0.001| 0.06+0.01] 2.73+0.71 4.73+0.12"
MECAW 200 0.0 0.02+0.002 0.02+0.001| 0.08+0.05 3.0+0.11 5.53+0.35
MECAW 400 0.0 0.01+0.001 0.02+0.002| 0.33+0.31] 2.83+0.20 5.56+0.23"
Furosemide 20 0.57+0.01 0.87+0.01 0.9+0.0p8  1.0+0|03 2.1¥0.05| 4.1+0.06"

N=7; Each value is presented as the Mean + SEM

are now focusing on plants and their products/compounds distinguish between peripheral and central effects. As
such as polyphenols, alkaloids, flavonoids, steroids, anthe method is used for the centrally acting agents;
terpenes as they have different pharmacological activitietherefore, the effecof any extract or compound in this
including analgesic, antipyretic and anti-inflammatorytest reveals centrally acting anti-nociceptive activity
effects (Shah and Alagawadi, 2011). (Hassaret al., 2015). The results vealed that MECAB
o ) o and MECAW increased the latency period in the test
In the present study, significant analgesic activity wagggested that it has also central analgesic activity.
observed by MECAB and MECAW. Acetic acid induced
writhing test is commonly used for peripherally acting aptj-inflammatory activity of MECAB and MECAW was
agents. In this test pain occurs by the liberation ofnyestigated on rat paw edema method. Carrageenan is
endogenous  substances like arachidonic acid an@aquently used to evaluate anti-inflammatory agents and
prostaglandin (Lwet al., 2007). Intraperitoneal injection 4 confirm the anti-edematouwstion of natural products
of acetic acid causes intense pain and acute mfIammatlcmu et al., 2012). The edema formation is comprised of in
in that area. The endogenosisbstances stimulate nerve o phases; In the first or early phase, within 60 mins
end_mgs and causes the |nd|rec_:t _stlmglatlon .of peritonealsar carrageenan injectiorpradykinin, histamine and
nociceptors (Yuet al., 2012).Writhing is manifested by gerotonin are released whereas in late or second phase (2-
the abdominal muscles constriction, extension of th%h) with increased edema fortiz that remains up to the
forelimbs and elongation of the body. MECAB andfit, hour there is a release of prostaglandins.
MECAW  significantly ~decrease the abdominal prgstaglandin is released and cause increase in edema
constriction. So, it may be suggested that MECAB andyng remains for % hour. In the second phase there is an
MECAW contain some pharmacologically —active glevated production of prostaglandins, and also the
compounds which block the endogenous substances apgy,ction of inducible cyclooxygenase (COX-2) in the
arachidonic acid metabolites which cause excitation of thgjq paw (Hassaet al., 2015). After one hour of orally

pain nerve endings (Khatal., 2011). given extracts, the rats weigjected with carrageenan.

The mice were protected by the extracts against thermal@he effects were significanip£0.05, 0.01) by "’.‘" the
induced noxious stimuli as MECAB showed significant ested groups at'lh. MECAB a_nd .M.ECAW bath in .200
analgesic activity in tail immersion test which is used toand 400 mg/kgdoses, showed |nh|b_|tor_y_ effects during ;'5
evaluate central analgesic activity while MECAW wash' MECAB and MECAW showed significant decrease in
only significant in the last hour at 400mg. The activitypaw edema volume. Th's. ef_fep_t of MECAB an_d MECAW
shown by MECAB was less thatandard Acetyl salicylic may be dl.Je to the. |nh|b|t|on. of h'Staf.“'”e and/or
acid; however it was more than control group an rostaglandin. Histamine is an important inflammatory

therefore justifies its effect. Hot-plate test was also usefjrediator and dilates vessels and also increases vascular
556
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permeability. Therefore, the extracts may showed antipain models and also significant anti-inflammatory and
inflammatory activity by the inhibition of synthesis or diuretic activities. Further investigations are required to
release or action of histamine, prostaglandin andinderstand the mechanismsagtion of the extracts and
serotonine which cause inflammation (Shudtlal., 2010; isolation of chemical compounds responsible for these
(Shah and Alagawadi, 2011). pharmacological activities.

Some herbs stimulate the thirst center in theREFERENCES
hypothalamus and therefore enhance fluid intake causing
diuresis. Similarly, some plants and herbs induce diuresisdam Y, Nasaruddin A, Zunai A, Arifah A, Fauzeee M,

due to their high salt content(Ribeiret al., 2015). Zakaria Z and Somchit M (2013). Diuretic activity of
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