AHMAD ET AL (2012), FUUAST J. BIOL., 2(2): 73-77

ANTI DEPRESSANT, ANTI-INFLAMMATORY AND ANALGESIC EFFECT OF
BUTEA FRONDOSA METHANOLIC SEEDS EXTRACT

MANSOOR AHMAD™, HINA SHARIF!, MEHJABEEN? SADAF SHARIF! AND NOOR JAHAN?

'Research Institute of Pharmaceutical Sciences, Department of Pharmacognosy,
University of Karachi, Karachi-75270, Pakistan
’Department of Pharmacology, Federal Urdu University of Arts, Science & Technology, Karachi-Pakistan
3Department of Pharmacology, Dow College of Pharmacy, Dow University of Health Sciences,
Karachi-Pakistan
Corresponding author e-mail: herbalist53@yahoo.com

Abstract

The main objective of this study was to investigate the antidepressant, anti-inflammatory and analgesic
activities of the extract of seeds of Butea frondosa, a medicinal herb. Anti-inflammatory activity was evaluated
on mice by formalin test method and significant percentage of inhibition of mice paw edema diameter was
recorded at 500 mg/kg (23.5%) whereas Aspirin was used as a standard drug, showed 35.2% of inhibition at
p<0.05. The extract of B. frondosa seeds was found to have some analgesic effects and were also observed in
writhing test and formalin induced licking and biting test. The percentage of inhibition of writhes in respect to
control was 41% and 30.8% at doses of 300mg/kg and 500mg/kg body weight of mice, respectively, whereas
Aspirin (300mg/kg) effects were 71.9 %. Along with the above activities diuretic activity was also studied
against Lasix (Furesamide 20mg/kg) and found weak results in comparison to negative control group.

Anti-depressant and anxiolytic properties of B. frondosa extract was evaluated at 300 and 500 mg/kg doses
in different neuropharmacological tests and Diazepam (2mg/kg) was used as a reference drug. The control group
was treated with 0.5 ml saline orally. The results showed moderate anti-depressant activity in open field test,
head dip test, rearing test, traction test, summing induced depression test, Y- maize and marble burying test.
Present studies revealed that B. frondosa seed extract has an anti-inflammatory, analgesic, anti-depressant and
anxiolytic properties.

Introduction

In recent time Phytotherapy has getting attention which is a method of treatment and prevention from a
disease by using plants and plant parts (Farnsworth and Morris, 1976., De Smet PAGM, 1997, Cragg et al.,
1997, Shu 1998). Butea frondosa Willd. possesses various pharmacological properties. Devi et al., (2000), Lal
et al. in 1976, Joshi, (1970) and Kaleysaraj and Kurup (1963) reported the anthelmintic activity while David et
al., (2011) studied the anti ulcer property of this plant species. Silambujanaki et al., (2010) concluded that B.
monosperma exhibits anticonvulsant activity. Mishra et al., in 2009 founded that B. frondosa possess potent
bactericidal action against different strains of bacteria. Chokchaisiri (2009) found that B. frondosa has anti-
mycobacterial activity. Mengi et al., (1995) investigated and found ocular anti inflammatory activity of roots
and leaves of B. frondosa. Wongkham et al., (1994) revealed the human erythrocytes agglutinating activity
while Shah et al., (1990) observed the antiestrogenic activity of dried flowers of B. frondosa. Porwal et al.,
(1989) determined the infertility activity of seeds of B. monosperma. Razdan et al., (1971) determined less
significant antiestrogenic activity. Present study is based to investigate antidepressant, anti-flammatory and
analgesic effect of Butea frondosa methanolic seeds extract on mice.

Materials and Methods

Collection and identification: The plant material was collected from local market of Karachi, Pakistan. The
plant was identified by the taxonomist and the voucher specimen 2-BFH-08 was deposited in the herbarium of
Department of Pharmacognosy, University of Karachi, Karachi-75270, Pakistan.

Plant extraction: The (seeds of B. frondosa were produced 1kg) kept for 15 days in methanol at 25+2°C. The
methanol extract was then filtered through a Whatmann filter paper No. 42 (125mm). The extract was
concentrated on a rotary evaporator under reduced pressure with the water bath set at 40°C and a residue was
obtained.

Assessment of anti-inflammatory and analgesic activity: Anti-inflammatory and analgesic activities of the
extracted material were tested after some modification in the methods described by Koster et al., (1959) and
Turner (1965). Animals (mice) were divided in to four groups (n = 5), Group-A for control, Group-B and
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Group-C for 300mg/kg and 500mg/kg oral doses of crude extract respectively, and Group-D for standard drug
Aspirin (300 mg/kg). In brief inflammation was produced by 20ul of 2% formalin in the right hind paw of mice
and the diameter of treated paw was measured by Vernier Calliper. For analgesic activity number of writhes
(produced by 0.6% acetic acid) and number of formalin induced licking and biting was counted.

Assessment of diuretic activity: For this activity a modified method of Sripanidkulchai et al. (2001) was
employed. Animal groups (divided in to four groups; groupl: control, group 2: 300 mg/kg of B. frondosa, group
3: 500mg/kg and group 4: Furesamide 20mg/kg reference drug) were kept separately in to the metabolic cages
and 24 hours urine (ml) was collected in to the tubes fitted to the bottom of the metabolic cage.

Assessment of neuropharmacological activity: Some of the neuropharmacological activities were studied by
the methods described by Kennett et al., (1985), Turner (1965) (open field test) , Sanchez-Mateo et al., (2002)
Kasture et al., (2002), Debprasad et al., (1997) (traction test, head dip test, rearing test, and swimming induced
depression test), Prerez et al., (1998) (Y-maze test) and Nicolas et al., (2006) (Marble burying test). Animals
were divided into 4 groups; 1) control, 2) 300 mg/kg B. frondosa treated, 3) 500mg/kg B. frondosa treated and
4) Diazepam treated groups respectively. Diazepam 2 mg/kg is used as reference standard.

Results

Anti inflammatory activity: The results of anti-inflammatory activity are depicted in Table 1. The Formalin
induced inflammation was evaluated by mean paw diameter of mice and measured by Vernier caliper. The
results showed a decrease in inflammation of hind paw of drug-treated animals as compared to the control
group. This finding suggests that the crude extract of B. frondosa possesses some anti-inflammatory activity.
The crude extract was tested in two doses that is 300 mg/kg and 500 mg/kg. It was found that the test substance
at 500 mg/kg is more effective than 300 mg/kg. The result of drug treated animals when compared with standard
drug (Aspirin, 300mg/kg) manifested that anti-inflammatory activity of crude extract of B. frondosa is less
significant than standard drug.

Analgesic activity: Analgesic activity of B. frondosa crude extract was carried by formalin induced licking and
biting and writhing test. The results are given in Table 1. The crude extract of B. frondosa showed significant
dose related inhibition of number of writhes. The control animals produced 146+6.74 number of writhes induced
by intra peritoneal injection of acetic acid, which was reduced to 86+7.19 and 101+6.26 with 300 mg/kg and
500 mg/kg oral doses of the test substance respectively. The results of writhing test are significant as compared
to control but less than Aspirin (reference standards), which produced 41+3.62 writhes. The % inhibition of
writhes of crude extract was 41% (300 mg/kg) and 30.8 % (500 mg/kg) where as with aspirin it was 71.9 %.

Diuretc activity: Diuretic aspect was investigated with standard drug (Lasix 20mg/kg). The crude extract of
Butea frondosa showed some dose related urination which was 1.7+£0.25 and 1.9+0.19 (300 mg/kg and 500
mg/kg respectively) with respect to control which resulted as 1.58 +0.3 as shown in table-13. The diuretic
activity was less significant when compared with positive control 4.92+0.43. This result indicated the weak
diuretic effect of B. frondosa (Table 1) .

Assessment of neuropharmacological activity: In all neuropharmacological tests Diazepam as 2mg/kg was
used as the reference compound. Crude extract of Butea frondosa was tested in two doses as 300 mg/kg and 500
mg/kg. The control group was treated with 0.5 ml saline orally.

Open field test: Table 2 and graph 3 exhibits that the mean number of squares crossed by the mice with all the
four paws was 376.8 for control group, 286.6 and 298.4 for 300 mg/kg and 500 mg/kg of crude extract of Butea
frondosa seeds respectively and 165 for Diazepam. This showed that the open field activity is decreased but the
effect is less significant, which concludes that the Butea frondosa has anxieolytic action.

Head dip test: Exploratory activity is slightly affected. Drug treated animals showed slight decreased activity.
Table showed that crude extract of Butea frondosa, at 300mg/kg and 500 mg/kg produces less significant anti
depressant effect as compare to Diazepam (Table 2).

Rearing test: Like open field and head dip test the exploratory activity was decreased in rearing test. Table 2
indicates that activity was more depressed at 300mg/kg oral dose of Butea frondosa. These effects with the
sedative drug diazepam as the group treated with 2 mg/kg of diazepam showed an average of 13.8 rearing
activities whereas with 300 mg/kg and 500 mg/kg oral doses of crude extract the mean number of rearing
activity was 18.62 and 21.1respectively. The mean number of rearing activity for control group was 29.6.
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Table 1. Assessment of Biological activities
(Anti-inflammatory, analgesic and diuretic activity)

75

Treatment Dose Licking & biting Paw diameter (mm) Writhes test Diuretic activity
ma/kg Test (ml)
orally Mean+SEM |[InhibitionfMeanSEM|InhibitionMeanSEM| Inhibition | Mean +SEM| %
(%) (%) (%) Increase
Control  |0.5ml saline  62.2+6.47 00 0.17+0.02 00 146+6.74 00 1.58+0.3 0
Crude extract| 300 mg/kg ~ 31.2+3.48 49.83* 0.14+0.06  21.4* 86+7.19 41* 1.7+0.25 7.59*
of Butea
frondosa | 500 mg/kg  25.8+1.09 58.5*  0.13+x0.05 23.5* 101+6.26 30.8* 1.9+0.19  20.25*
Aspirin 300 mg/kg 17.44+159  71.96** 0.11+0.03 35.2** 41+3.62 71.9%* - -
Furesamide | 40mg/kg - - - - - - 4.92+0.43 211**
* = p<.01 significant level, **= p<.05 significant level.
Table 2. Assessment of neuropharmacological activity of Butea frondosa
Dose mg/kg| Head dip test | Rearing test [Traction test (min.|Depression test| Y-maize test Marble
Treatment| orally (min.) burying test
Mean £ SEM | Mean + SEM Mean £ SEM | Mean + SEM | Mean + SEM [Mean = SEM
Control [0.5ml saline 376.8+20.95 29.6x£2.77 3.53+0.21 5.22+0.34 8.5+£1.55 10+0.71
Butea 300 mg/kg 286.6+32.48*  18.62+1.65* 3.29+0.32* 4.8+0.45* 7.64£1.19* 6.2+0.66*
frondosa | 500 mg/kg 298.4+21.94%*  21.1+1.98* 3.49+3.5% 5.08+0.35* 6.2£0.33%*  7.0+0.71*
Diazepam | 2 mg/kg 165+7.25** 13.84£1.26** 4.47+0.2*%* 2.11+0.43** 3.5+0.37**  3.2+0.58**

* = p<.01 significant level, ** = p<.05 significant level.

Traction test: Table 2 showed that time taken to travel iron rod was slightly decreased, which showed muscle
relaxant and passive activity of Butea frondosa. The mean time taken to travel iron rod by control group was
3.53 minutes, which was decreased by 3.29 and 3.49 minutes by crude extract of Butea frondosa at dose
300mg/kg and 500mg/kg respectively. Whereas diazepam taken 4.47 min.

Swimming induced depression test: Table 2 showed that the mean activity time in water tub of animals treated
with Butea frondosa 3.32 minutes for 300 mg/kg and 4.8 minutes for 500 mg/kg and diazepam 2.11 minutes. In
test group mean activity is decreased as compared to the control group (5.22 minutes) and the immobility time
was decreased. This finding intimates that Butea frondosa can be categorized as less significant anti depressant.

Y-maize test: Table 2 showed that the mean number of times that the mice entered the arm of the maze with all
four feet is slightly reduced by crude extract of Butea frondosa 7.64 £1.19 and 6.2 + 0.73 at doses 300mg/kg
and 500mg/kg respectively as compare to control 8.5+1.55 but significant when compared with Diazepam
3.5+1.28. This result indicates that B. frondosa possesses slight anxiolytic activity.

Marble burying test: In the marble burying condition 12 glass marbles were evenly spaced in the home cage in
the presence of the mouse. After 15 min (standard condition) the number of marbles at least two-thirds covered
by sawdust was counted. In control group 10 marbles were found whereas test group should 6.2 and 7 marbles at
dosage 300 mg/kg and 500 mg/kg respectively indicated weak anxiolytic activity as compare to Diazepam group
which found mean 3.2 marbles (Table 2).

Discussion: The literature survey reveals that Butea frondosa is an important medicinal plant. It has various
important constituents, which are useful for the treatment of many diseases. As reported in literature it has anti
ulcer property anticonvulsant activity (Silambujanaki et al., 2010), osteogenic activity (Maurya 2009), liver
protective activity (Sehrawat et al., 2006), anthelmintic (Devi et al., 2000, Lal et al., 1976, Joshi 1970,
Kaleysaraj and Kurup, 1962), ocular anti inflammatory activity (Mengi et al., 1995), thyroid inhibitory, anti-
peroxidative and hypoglycemic effects (Panda, 2009) , Non-specific treatment for diarrhea (Gunakkunru et al.,
2005), and infertility actions. (Porwal et al.,1988).

Anti-inflammatory and analgesic activities of seeds of B. frondosa were recorded as significant feature at
the doses of 300 mg/kg and 500mg/kg. Inflammation is induced in mice by formalin and anti-inflammatory
effects were noted by licking and biting and measuring mean paw diameter by venire caliper. In licking and
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biting test, results exhibited significant inhibition of inflammation which was 49.83% and 58.5% at doses
300mg/kg and 500mg/kg respectively, but results are less significant than standard drug (Aspirin 300mg/kg)
which was 71.96%. Similarly at doses 300mg/kg and 500mg/kg inhibition of inflammation was recorded as
21.4% and 23.5%, respectively whereas standard drug showed 35.2% by measurement of paw diameter. This
indicates that B. frondosa inhibits the formalin induced inflammation in mice. Similarly investigation of
comparative ocular anti inflammatory activity of roots and leaves of B. frondosa with Flubiprofen in rabbit
revealed significant difference between their activity and found B. frondosa more effective than Flubiprofen
(Mengi et al., 1995).

The results of analgesic activity (writhing test) were also significant as the mean number of writhes in control
was 146 and in test group at doses 300mg/kg and 500mg/kg, were recorded to decrease to 86 and 101,
respectively.

Diuretic study was also investigated against Lasix 40mg/kg which is loop diuretic, results at doses 300
mg/kg and 500 mg/kg results were slight increase in urination which was 1.7+0.25 and 1.9+0.19 at doses 300
mg/kg and 500 mg/kg respectively with respect to control which resulted as 1.58 0.3, while for positive control
reading was recorded as 4.92+0.43, showed weak diuretic effect of B. frondosa.

In neurophamacological test open field activity of crude extract of B. frondosa at doses 300 mg/kg and 500
mg/kg shows that the activity is decreased but the effect is less significant when we compared the test group
with standard (Diazepam 2mg/kg), which concludes that the B. frondosa has slight anxiolytic activity. Head
dip exploratory activity showed slight decline that is 32.8 + 3.25 and 33.6 + 1.57 at doses 300 mg/kg and 500
mg/kg respectively. It concluded that crude extract of B. frondosa, at 300mg/kg and 500 mg/kg produces less
significant anxiolytic activity. In rearing test the exploratory activity was decreased by 18.62+1.65 and
21.1+1.98 respectively. Activity was more decreased at 300mg/kg oral dose of B. frondosa indicates anxiolytic
activity. Traction test indicates that time taken to travel iron rod was slightly decreased but less significant as
compare to Diazepam, which shows less significant anxiolytic activity of B. frondosa. Swimming induced
depression resulted in decreased activity in test group as compared to the control group and the immobility time
was decreased. This finding intimate that B. frondosa possesses less significant anti-depressant activity. In Y-
maize test table-20 showed that the mean number of times that the mice entered the arm of the maze with all
four feet is slightly reduced by crude extract of B. frondosa 7.64 +1.19 and 6.2 = 0.73 at doses 300mg/kg and
500mg/kg respectively as compare to control 8.5+1.55 but significant when compared with Diazepam 3.5+1.28.
This result indicates that B. frondosa possesses slight anxiolytic activities. In the marble burying test control
group founded 10 marbles whereas test group should 6.2 and 7 marbles at dosage 300 mg/kg and 500 mg/kg
respectively indicated weak anxiolytic activity as compared to Diazepam group which found 3.2 marbles.

Conclusion: The evaluation of crude extract of seeds of Butea frondosa make us to conclude that it possess
significant anti- inflammatory and analgesic activity when we compared the results with negative control but
less significant than the standard drug used. Diuretic activity is also weak. CNS effect of B. frondosa reveals its
anti-depressant and anxiolytic activity significant at the dose of 300mg/kg.
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