Pharmacologyonline 1: 660-674 (2011) Basavaraj et al.

ANXIOLYTIC ACTIVITY OF SEMECARPUS ANACARDIUM (LINN.) NUT
EXTRACT IN MICE.
P. Basavaraj*l, B. Shivakumar?, H. Shivakumar3, H. N. Giresh', Manjunatha V Jali'.

'Department of Pharmacology, T.V.M.College of Pharmacy, Bellary-583103, Karnataka, India.
*Department of Pharmaceutical chemistry and *Pharmacology, B.L.D.E.A’s College
of Pharmacy, Bijapur-586103 Karnataka, India.

Summary

The present study was undertaken to evaluate anxiolytic activity of chloroform
extract of Semecarpus anacardium (Linn.) (CHSA) by using mice. This plant contains
steroids, tannins, saponins, flavonides and glycosides etc. Anxiolytic effect of CHSA (100,
200 and 400 mg/kg) was studied and diazepam used as a standard drug by using following
animal models, Elevated Plus Maze (EPM), Open-Field Test (OFT) and Light-Dark
Transition Test (LDT). On EPM, the diazepam had showed significant anxiolytic activity by
increasing open arm entries and time spent in open arm but CHSA was ineffective. In OFT
increased total locomotion, central locomotion and decreased number of rearings, immobility
time was observed with diazepam and in extract not showed the same effect. In LDT model
the anxiolytic activity was observed with diazepam by increasing latency, number of
crossings, time spent in light box and decreasing rearings in light box was observed. However
it was found that the extract has no anxiolytic activity.
Keywords: Semecarpus anacardium (Linn.) Elevated Plus maze, diazepam, anxiolytic
activity.
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Introduction

Anxiety is a cardinal symptom of many psychiatric disorders closely allied with
appropriate fear and often serving psycho biologically adoptive purposes and is rather
infrequently “disease” itself. It is typically associated with the former “psychoneurotic”
disorders, hypothesis implicates over activity of adrenergic systems or dysregulation of
serotonergic systems in the CNS and symptoms are of anxiety commonly associated with
depression'.

Anxiety affects one-eighth of the total, population worldwide and has become an
important area of research in psychopharmacology during this decade. Benzodiazepines
(BZDs) are the major class of compounds used in anxiety and they remain the most
commonly prescribed treatment for anxiety. However, the realization that BDZs have a
narrow safety margin has promoted many researchers to evaluate new compounds in the hope

of identifying other anxiolytic drugs with fever unwanted effects®.

In the present study we selected a plant namely Semecarpus anacardium (Linn.) (S.
anacardium) belonging to the family of Anacardiaceae. It is distributed in the sub-Himalayan
tract from the Bias eastwards, ascending in the outer hills up to 3,500 ft., Assam, Khasia hills,
Chittagong, Central India and the Western Peninsula. The fruit is acrid in taste, hot, sweetish.
In traditional system of medicine it is used as a digestible, aphrodisiac, anthelmintic laxative.
It also used treat skin diseases, piles, dysentery, tumors, fevers, loss of appetite, urinary
discharges, heals ulcers, and strengthens the teeth, useful in insanity, asthma. The oil is tonic,
makes hair black, good for leucoderma, coryza, epilepsy and other nervous diseases. It

. . . . . .3
lessens inflammation, useful in paralysis and superficial pain’.
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Earlier the plant has been studied for its analgesic and anti-inflammatory®, anti-
arthritic’, antimicrobial®, antibacterial’, anthelminticg, antimutagenicg, antidiabetic'®,
antitumour' ", antioxidentlz, fungistaticB, hepatocellular crcinomal4'16, hypocholesterolemic”,

.. . . 19 . 20 e
hypolipidemic'®, immunomodulatory'’, and mammary carcinoma®’ activities.

Considering the varied important activities reported in traditional system of medicine
with this plant. It was planned to study the effects of nut extract of Semecarpus anacardium

(Linn.) on CNS mainly for its anxiolytic activity.

Materials and methods

Drugs and Chemicals: Diazepam (Ranbaxy Laboratories Ltd.), PEG (Lobo Cheme PVT.
Ltd., Mumbai).

Animals: Albino mice weighing between 18-22 g of either sex were used for in this study.
All the animals were procured from Shri Venkateswara Enterprises, Bangalore for
experimental purpose. After procuring, all the animals were acclimatized for 7 days and
housed in groups of six under standard husbandry condition?' like room temperature 26 +

2°C, relative humidity 45-55% and light/ dark cycle of 12 h.

All the animals were fed with synthetic standard diet (Pranava Agro Industries Ltd.,
Bangalore.) and water was provided ad libitum under strict hygienic conditions. After
obtaining permission from Institutional Animal Ethical Committee (IAEC) of T.V.M.
College of Pharmacy, Bellary (Karnataka), animal studies were performed as per rules and

regulations in accordance to guideline of CPCSEA with R. No. 462/01/CPCSEA, 2001.
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Plant material: The nuts of Semecarpus anacardium (Linn.) was collected from local market
of Bellary (Karnataka State) and authenticated and identified by a Botanist Dr. Govind Raju
of A.S.M. College Bellary. The nuts were dried in shadow and slices of nuts were subjected
to size reduction by using mixy, to coarse powder.

Preparation of chloroform extract*> **: The air dried nuts were extracted successively with
the following solvents of their increasing polarity in a soxhlet extractor. 1) Pet. Ether (60-
80%), 2) Chloroform, 3) Alcohol. After alcoholic extraction macerated the mark with
chloroform water for 24 h to obtained the aqueous extract. Concentrate the each extract
solvent by using flash evaporator to dryness on the water bath in low heat. Weighed the
residue obtained with each solvent and determine its % in terms of air dried weight to the nut
material (% w/w) to obtained successive solvent extractive values. On the basis of % yield
highest percentage of the extract was selected for the study.

Preliminary phytochemical screening® **: The preliminary phytochemical investigations
were carried out with CHSA for qualitative identification of phytochemical constituents.
Phytochemical tests were carried out by standard methods. All the chemicals and reagents
used were of analytical grade.

Determination of acute toxicity (LDso)**: The acute toxicity of CHSA was determined by
using albino mice of either sex (18-22 g). The animals were fasted 3 h prior to the
experiment, Acute Toxic Class method (OECD guideline No. 423) of CPCSEA was adopted
for toxicity studies. Animals were administered with single dose of extract and observed for
its mortality during 48 h study period (short term toxicity). Based on short-term toxicity
profile of extract the dose for the next animal was determined as per as OECD guideline

No.423.
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Anxiolytic activity

Elevated plus-maze (Exteroceptive behavior model) ="

The plus-maze apparatus
comprises of two open arms ( 16x5 cm) and two closed arms (16x5x12cm) that extend from
a common central platform ( 5x5 cm). The entire maze is elevated to a height of 25 cm above
the floor level. Albino mice (18-22 g) of either sex were divided into 05 groups of 06 mice in
each was fasted overnight prior to the test but water was supplied ad libitum. Group I was
maintained as normal control which was given with 3% PEG (10 ml/kg p.o.) only once daily
for 7 days, group II received diazepam (2 mg/kg, i.p.) 30 min before the test. Groups III, IV
and V were treated with different doses of CHSA (100, 200 and 400 mg/kg, p.o.) respectively
once daily for 7 days. On 7" day 60 min after administration of the vehicle or extract and 30

min of standard each mouse was placed in the center of the maze facing one of the open

arms. During a 5 min test session, the following parameters were noted.

> Number of entries into open arm

> Number of entries into closed arm

> Time spent in the open arm

> Time spent in the closed arm and

> Total number of entries in open and closed arms

Open-Field Test™®: This method is used to evaluate exploratory activity and emotionality of
animal. The open field consisted of a white painted arena measuring 55 cm in diameter with
100 W lamp. The floor of the arena will be divided into several units by black painted lines.
The apparatus will be placed in a sound attenuated room, 48 cm above the floor. Albino mice
(18-22 g) of either sex were divided into 05 groups of 06 mice in each was fasted overnight
prior to the test but water was supplied ad libitum. Group I was maintained as normal control

which was given with 3% PEG (10 ml/kg p.o.) only once daily for 7 days, group II received
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diazepam (2 mg/kg, i.p.) 30 min before the test. Groups III, IV and V were treated with
different doses of PEG (100, 200 and 400 mg/kg, p.o.) respectively once daily for 7 days. On
70 day 60 min after administration of the vehicle or extract and 30 min of standard each
mouse was placed in the center of open field arena and the following parameters were
recorded during a test session of 5 min.

» Total locomotion (number of units entered on the floor)

» Central locomotion

» Rearing frequency (number of times the animal stood on its hind legs)

» Immobility time

Light-Dark Transition test model**>":

The light-dark apparatus consists of two-
compartment chamber (40x60x20cm/h) comprising of a brightly illuminated area (40x40
cm) and a dark area (40%20 cm) separated by a wall with a round hole (7 cm diameter) will
be used. Albino mice (18-22 g) of either sex were divided into 05 groups of 06 mice in each
was fasted overnight prior to the test but water was supplied ad libitum. Group I was
maintained as normal control which was given with 3% PEG (10 ml/kg p.o.) only once daily
for 7 days, group II received diazepam (2 mg/kg, i.p.) 30 min before the test. Groups III, IV
and V were treated with different doses of CHSA (100, 200 and 400 mg/kg, p.o.) respectively
once daily for 7 days. On 7" day 60 min after administration of the vehicle or extract and 30
min of standard each mouse was placed in the center of open field arena and the following
parameters were recorded during a test session of 5 min. At the starting of the experiment, the
mouse was placed in the illuminated part of the cage. The following parameters were
recorded during the test session of 5 min.

> Latency to the first crossing into the dark compartment

> Number of crossings between the light and dark areas

> Total time spent in the illuminated part of the cage
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Statistical analysis: The results obtained with various experiments were subjected to
statistical analysis by using One-way ANOVA followed by Dunnett test to assess the

significance difference if any among the groups and P<0.05 was considered as significant.

Results
Preliminary phytochemical screening: Preliminary phytochemical study was carried

out for the presence of various active constituents in the extract. (Tablel)

Table 1. Phytochemical screenings of various extracts of S.anacardium.

Successive extraction

S No. | Phytoconstituents Pet. Ether Chloroform | Alcoholic Aqueous

extract extract extract extract

+ + _ B
1 Steroids

_ _ + +
2 Tannins

_ _ + +
3 Flavanoids

_ _ + +
4 Saponins
5 Alkaloids

_ _ + +
6 Glycosides

_ _ B +
7 Carbohydrates

_ _ B +
8 Starch

_ B + +
9 Proteins and

amino acids

+ + _ B

10 Fats and oils

Note: ‘+’ Present, ‘- Absent
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Acute toxicity studies: The extract produced no mortality up to 2000 mg/kg. So 1/5", 1/10",

and 1/20" of LDs doses were selected for the present study.

Effect of S.anacardium on EPM (Exteroceptive behavioral model) in mice: Diazepam has
long been reported for its anxiolytic activity in mice with the EPM model. In our study also, a
significant anxiolytic effect was recorded with diazepam as increased number of entries in to
open and decreased number of entries in to closed arms and with increased time spent in open and
central platform but not in closed arms. But in all doses of CHSA i.e. 100, 200 and 400 mg/kg

were not exhibited anxiolytic activity as compare to diazepam. (Table 2)

Effect of S.anacardium on OFT in mice: Diazepam has long been reported for its anxiolytic
activity in mice with the OFT model. In our study also, a significant anxiolytic effect was
recorded with diazepam as increased number of total locomotion, central locomotion and
decreased number of rearings immobility time. Different doses i.e., 100, 200 and 400 mg/kg of
CHSA were subjected for anxiolytic activity using in this model. An insignificant effect
anxiolytic activity was observed on total locomotion, central locomotion, rearings and immobility

time. (Table 3)

Effect of S.anacardium on LDT in mice: These three different doses of CHSA (100, 200 and
400 mg/kg) when administered orally, didn’t produced an increase in number of crossings, time
spent in light box and decrease in the number of rearings in light compartment. Standard drug
diazepam (2 mg/kg) had exhibited significant anxiolytic activity by an increase in number of

crossings, time spent in light box and decrease in the number of rearings in light compartment.
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Table 2. Effect of S.anacardium on EPM in mice.

Basavaraj et al.

Group No | Treatment Dose (Per | No. of entries in 5min session | Time spent in 5min session
kg) Open arm Closed arm | Open arm Closed arm | Total No. of entries
Mean + SEM Mean + SEM | Mean + SEM | Mean + SEM | Mean + SEM
Control (3%

Group | PEG) 10 ml p.o. 3..33+0.42 16.5+0.56 26.00+0.36 16.5+0.56 20+0.89
Group II | Diazepam 2mg i.p. 8.66+0.49" 2.66+0.217 | 173.00+0.85" | 2.66+0.21 11.33+0.66 "
Group [1I CHSA 100 mg p.o. | 4.66+0.33" 15.83+0.79"™ | 29.5£1.28™ 16.5+£0.56 ™ 20.5+0.99 "
Group IV CHSA 200 mg p.o. | 4.16+0.40™ 17.16£1.01™ | 28.83+1.24™ | 16.83£0.94™ | 21.16+1.30™
Group V CHSA 400 mg p.o. | 4.00+0.51"™ 16.16£1.30™ |29.16£1.07™ | 17.5£0.67™ 20.16+1.40™

F |23.439 51.272 3994 4 99.657 14.322
One-Way ANOVA

DF | 29 29 29 29 29

n=6.Significance at P<0.05", <0.01  and ns-not significant.
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Table 3. Effect of S.anacardium on OFT in mice.

Basavaraj et al.

Total locomotion | Central locomotion | Rearings Immobility time
Groups No | Treatment Dose (Per kg) | Mean £ SEM Mean £ SEM Mean £ SEM Mean £ SEM
Control (3%
Group [ PEG) 10 ml p.o. 101.16£1.276 13.16+0.30 28.5+0.99 19.5+0.42
Group 11 Diazepam 2 mg i.p. 210.5+2.202" 46.66+0.42" 7.33+0.49" 7.33+0.42"
Group 111 CHSA 100 mg p.o. 102.66+1.606™ 13.33£0.33™ 29.16+0.79™ 20.66+0.76 ™
Group IV CHSA 200 mg p.o. 103.83+1.62 14.16+0.60 30.33+1.02™ 20.83+1.13™
Group V CHSA 400 mg p.o. 101+1.63™ 14.83+0.90 ™ 30.16+0.94 ™ 22.33+1.96™
F | 818.32 685.36 130.72 30.820
One-Way ANOVA
DF | 29 29 29 29

n=6.Significance at P<0.05", <0.01" and ns-not significant.
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Table 4. Effect of S. anacardium on LDT Test in mice.

Basavaraj et al.

Latency Number of Time spentin L. box | No. of Rearings
Groups No | Treatment Dose (Per kg) | Mean = SEM crossings in 5min session Mean £ SEM
Mean £+ SEM | Mean = SEM
Control (3%
Group | PEG) 10 ml p.o. 10.50+0.56 7.50£0.50 97.0+0.44 12.83+0.54
Group II Diazepam 2 mg i.p. 27.50+£0.71" 11.66+0.55 | 162.3342.49" 1.83+0.30"
Group III CHSA 100 mg p.o. 10.33+0.84™ 7.504+0.34" 102.17+3.89™ 12.83+0.79"
Group IV CHSA 200 mg p.o. 10.50+0.84™ 7.834+0.60" 95.16+3.64™ 10.16+1.04"
Group V CHSA 400 mg p.o 114+0.57" 7.834+0.47" 97.50+7.108™ 13.50+0.80™
F | 110.42 12.74 48.907 42.89
One-Way ANOVA
DF | 29 29 29 29

n=6.Significance at P<0.05", <0.01" and ns-not significant
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Discussion

The etiology of most anxiety disorders are not fully understood, but various studies has
shown the involvement of GABAergic serotonergic neurotransmission in etiology, expression
and treatment of anxiety. The adrenergic and dopaminergic systems have also been shown to

a role of in anxiety™".

Serotonergic hypothesis of fear or anxiety behavior proposes that in stressonergic or threating
situations the serotonergic system activity increases where as the reduction of serotonergic

systems exerts anxiolytic like effects®.

The EPM test is a well-established animal model for testing anxiolytic as well as nootropic

drugs irrespective of parameters observed®* ¥

, using diazepam a standard anxiolytic drug.
The EPM test is based on a premise where the exposure to an EPM evoked approach-
avoidance conflict that was considerably stronger than that evoked by the exposure to an
enclosed arm®®. The decreased aversion to the open arm is the result of anxiolytic effect,
expressed by the increase in time spent and total number of entries in to the open arms. The
animals treated with CHSA had not showed anxiolytic effect by observing parameters like

did not increase the time spent and number of entries in to the open arms with a decrease in

total number of entries into the closed arms.

In the OFT, the confrontation with the situation induces anxiety behavior in rodents. The
anxiety behavior is triggered by two factors, i.e., individual testing as the animal was
separated from its social group and agoraphobia, as the arena is very large, relative to the
animals breeding or the natural environment. In such situations rodents show thigmotaxic

behavior identified by spontaneous preference to the periphery of the apparatus and reduced
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ambulation®™. Anxiolytic treatment decreases this anxiety-induced inhibition of exploratory
behavior. However CHSA did not have any significant effect on these parameters such as
total locomotion, central locomotion and rearings than control group.

The LDT may be useful to predict the anxiolytic like activity of drugs in mice. It has the
advantages of being quick and easy to use without food and water deprivation prior training
of animals and natural stimuli are used. Transitions have been reported to be an index of
activity exploration because of habituation over time and the time spent in each compartment
to be a reflection of aversion™.

In LDT test, the apparatus contains two compartments i.e. light and dark. Animals
always try to spend more time in dark compartment because of fear about new environment.
In this model, four behavioral events were observed i.e. latency, number of crossings to light
compartment, time spent in light box and number of rearings in light box. In this study the
CHSA not significantly increased the time spent in light compartment; reduced time spent in
dark compartment, number of crossings and decreased the number of rearings in light
compartments, indicating that extract ineffective.

In present investigation the extract was ineffective to reduce anxiety, in all these
animal models EPM, OFT and LDT test. Finally it is concluded that the chloroform nut

extract of Semecarpus anacardium (Linn.) has no anxiolytic activity.

Acknowledgement

The authors are grateful to the management and principal, T.V.M. College of

Pharmacy, Bellary, Karnataka for providing the facilities to carry out the research work.

672



Pharmacologyonline 1: 660-674 (2011) Basavaraj et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

References

. Ross J. Baldessarini, ‘Drug therapy of depression and anxiety disorders,

Goodman and Gilman’s the pharmacological basis of therapeutics, 9" ed. New York:
McGraw-Hill publishers: 2001, ch-19, 447- 477.

Yadav AV, Kawale LA, Nade VS, Effect of Morus Alba L. (mulberry) leaves on
anxiety in mice. Indian J Pharmacol, 2008; 40 (1): 32-36.

Kirtikar KR and Basu BD, Indian medicinal plants, Vol-I, Dehra Dun: Bishen Singh
Mahendra Pal Singh publishers; 1998. p.666-671.

Jabbar S, Khan MTH, Choudhri MSK, Chowdhary NMH and Gafur MA, Analgesic
and anti-inflammatory activity of activity of Semecarpus anacardium (Linn.)
Hamdard Medicus, 1998; 41 (4): 73-80.

Vijayalakshmi T, Muthulakshmi V, Sachdanandam P, Effect of the milk extract of
Semecarpus anacardium nut on adjuvant arthritis a dose-dependent study in Wistar
albino rats. Gen Pharmacol, 1996; 27 (7): 1223-1226.

Nair A, Bhide SV, Antimicrobial properties of different parts of Semecarpus
anacardium. Indian drugs, 1996; 33: 323-328.

Patwardhan BK, Francis RP, Kapre SV, Sharma KD. Antibacterial activity of
Semecarpus anacardium extracts, Bulletin of the Haffkin Institute, 1982; 10 (2): 27-
30.

Sharma PV, Chaturvedi C. In-vitro anthelmintic effects of Semecarpus anacardium
(Linn.). J Med Sci, 1964; 5 (1): 58-68.

Kothari AB, Lahiri M, Ghaisas SD, Bhide SV. In-vitro studies on antimutagenecity of
water, alcoholic and oil extract of Semecarpus anacardium. Ind J Pharmacol, 1997;
29:301-305.

Arul B, Kothai R, Christina AJ. Hypoglycemic and antihyperglycemic effect of
Semecarpus anacardium (Linn.) in normal and streptozotocin-induced diabetic rats.
Exp Clin Pharmacol, 2004; 26 (10): 759-62.

Indap MA, Ambaye RY, Gokhale SV. Anti-tumour and pharmacological effect of the
oil from Semecarpus anacardium (Linn.). Ind J Physiol Pharmacol, 1983; 27: 2.
Premalatha B, Sachdanandam P. Semecarpus anacardium L. nut extract
administration induces the in vivo antioxidant defense system in aflatoxin Bl
mediated hepatocellular carcinoma. J Ethnopharmacol, 1999; 66 (2): 131-9.

Sharma K, Shukla SD, Mehta P, Bhatnagar M. Fungistatic activity of nut extracts of
Semecarpus anacardium (Linn.). Ind J Exp Biol, 2002; 40: 314-318.

Premalatha B, Sachdanandam P. Effect of Semecarpus anacardium nut extract agaist
aflatoxin B1-induced hepatocellular carcinoma. Fitoterapia 1999; 70: 484- 492.
Premalatha B, Sachdanandam P. Semecarpus anacardium L. nut extract
administration induces the in vivo antioxidant defence system in aflatoxin B;
mediated hepatocellular carcinoma. J Ethnopharmacol, 1999; 66 (2): 131-9.
Premalatha B, Muthulakshmi V, Sachdanandam P. Anticancer potency of the milk
extract of Semecarpus anacardium (Linn.) nuts against aflatoxin B; mediated
hepatocellular carcinoma bearing Wistar rats with reference to tumour marker
enzymes. Phytother Res, 1999; 13 (3): 183-187.

Sharma A, Mathur R, Dixit V P. Hypocholesterolemic activity of nut shell extracts of
Semecarpus anacardium (Bhilawa) in cholesterol fed rabbits. Indian J. Exp. Biol
1995; 33: 444-448.

Tripathi YB, Pandey RS. Semecarpus anacardium L. nuts inhibit lipopolysaccharide
induced NO production in rat macrophages along with its hypolopidemic property.
Ind J Exp Biol, 2004; 42: 432-436.

673



Pharmacologyonline 1: 660-674 (2011) Basavaraj et al.

19.

20.

21.

22

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Vanu Ram Kumar Ramprasath, Palavivelu Shanthi, Panchanatham Sachdanandam,
Immunomodulatory and Anti-inflammatory effects of Semecarpus anacardium (Linn.)
nut milk extract in experimental inflammatory conditions. Biol Pharma Bull, 2006; 29
(4): 693-700.

Arathi G, Sachdanandam P. Therapeutic effect of Semecarpus anacardium (Linn.) nut
milk extract on carbohydrate metabolizing and mitochondrial TCA cycle and
respiratory chain enzymes in mammary carcinoma in rats. J Pharm Pharmacol, 2003;
55 (9): 1283-90.

Buger GT and Miller CL, Animal care and facilities, in principles and methods of
toxicology, 2" ed. Wallace Hayes A, Raven Press Ltd., 1989; 527,

.Khandelwal KR, Practical pharmacognosy. Pune, Nirali Prakashan, 20" ed. 2010.
23.
24,

Kokate CK: Practical pharmacognosy. New Delhi, Vallabh Prakashan 4™ 1994,
OECD 2001-guidelines on acute oral toxicity. Environmental health and safety
monograph series on testing and adjustment No.423.

Hogg SA. Review of the validity and Variability of the elevated plus-maze as an
animal model of anxiety. Pharmacol Biochem Behav, 1996; 54: 21-30.

Rodgers RJ, Johnson NJT. Behaviorally selective effects of neuroactive steroids on
plus-maze anxiety in mice. Pharmacol Biochem Behav, 1998; 59: 221-232.

Pellow S, File SE. Anxiolytic and anxiogenic drug effects on exploratory activity in
an elevated plus-maze a novel test of anxiety in the rat. Pharmacol Biochem Behav,
1986; 24: 525-529.

Crawley J, Goodwin FK. Preliminary report of a simple animal behavior model for
the anxiolytic effects of benzodiazepines. Pharmacol Biochem Behav, 1980; 13: 167.
Soman I, Mengi SA, Kasture SB. Effects of leaves of Butuea frondosa on stress,
anxiety and cognition in rats. J Pharmacol Biochem Behav, 2004; 79:11-16.

Zanoli P, Avallone R, Baraldi M. Behavioral characterization of the flavonoids
apigenin and chrysin. Fitoterapia, 2000; 71: S117-123.

Maribel HR. Antidepressant and anxiolytic effects of hydro alcoholic extract from
Salvia elegans. J Ethnopharmacol, 2006; 107: 53-58.

Avijit Chakraborty, Amundhu P, Geeta Surjit Singh, Evaluation of anxiolytic activity
of methanolic extract of Sapindus Mukorossi Gaertin in mice. International Journal of
pharma and Bio Sciences, 2011; 3: 1-8.

Venkata Rao N, Basavaraj P, Nimbal S.K, Shantakumar S. M, Satyanarayana D.
Nootropic activity of tuber extract of Pueraria tuberosa (Roxb), Indian J Exp Biol,
2008; 46: 591-598.

Kulkarni SK, Reddy DS. Animal behavioral models for testing antianxiety agents.
Methods Find Exp Clin Pharmacol, 1996: 18 (3): 219-230.

Soderphalam R, Hjorth S. Engel JA, Effect of 5-HT; A receptor agonist and L-5-HTP
in Montgomery’s conflict test. Pharmacol Biochem Behav, 1989; 32:259-265.

36. Belzung C, Misslin R, Vogel E, Dodd RH, Chapounthier G. Anxiogenic effects of

methyl-B-carboline-carboxylate in a light-dark choice situation. Pharmacol Biochem
Behav, 1987; 28: 29-33.

674



