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ABSTRACT

Objectives: This study was performed to see the effects of aqueous extract of purified Curcuma longa (CL) on anxiety levels of Swiss albino mice using 
open-field test.

Methods: CL at 50 mg/kg body weight (b.w) (CL50), CL at 100 mg/kg b.w. (CL100), and CL at 200 mg/kg b.w. (CL200) with negative and positive 
controls were used. The experimental results were represented as mean±standard deviation, p<0.05 was considered. Statistical differences between 
the test drug and control groups as well as within the test drug groups were calculated using Mann–Whitney U-test.

Results: The number of squares crossed in 5 min was least in distilled water (DW) as compared to all other groups (CL50, CL100, and CL200 [p=0.002], 
diazepam [p=0.002]).Time spent in the central square was lesser in the DW group than CL50 (p=0.045), CL200 (p=0.005), and DP (p=0.004). More 
time was spent by DP in the central square than CL50 (p=0.045) and CL100 (p=0.037) groups. The number of rearing was lesser in DW group as 
compared to CL50 (p=0.030), CL100 (p=0.006), and CL 200 (p=0.006) as well as DP. The number of rearing was less in CL50 than CL200 (p=0.045) 
group.

Conclusion: This study showed that CL possesses anxiolytic effect.
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INTRODUCTION

Our indigenous system has been using plants and plant products for 
the alleviation of human sufferings from the ancient times and this has 
been reported in the vast array of Materia Medica [1]. Many of these 
plants have shown central nervous system activities and this study is 
a humble effort to utilize these activities for treating nervous system 
disorders effectively. Turmeric (Curcuma longa [CL]) is a rhizomatous 
plant produced in India and Pakistan in large quantities [2]. This 
perennial plant belongs to the ginger family, Zingiberaceae [3]. Volatile 
oil containing turmerone is the main component of the root of this 
plant. It also contains other coloring agents called curcuminoids which 
consist of curcumindemethoxycurcumin, 5’-methoxycurcumin, and 
dihydrocurcumin. These constituents of curcuminoids have been found 
to be natural antioxidants [4], [5]. Recently, several studies have shown 
that curcumin has anticonvulsant effects against seizures induced 
by kainic acid in rats [6]. Studies have also shown anticonvulsive 
effects of curcumin in FeCl3 induced seizure in rats [7]. Previously, 
it was shown that high doses (100 and 300 mg/kg i.p.) of curcumin 
inhibited amygdala-kindled seizures in rats [8]. Recent researches 
have shown that curcumin exerts anticonvulsant effect against acute 
generalized seizures induced by maximal electroshock and delays 
the development of amygdala kindling [9]. Some of the physiological 
effects seen in animals are also attributed to curcumin and has activity 
against a range of neurological diseases, including Alzheimer’s disease 
(AD), in animal models [10]. Curcumin is active against multiple 
sclerosis, Parkinson’s disease as well as it has effect on age-associated 
neurodegeneration  [11], [12], [13] Studies have shown its effect on 
schizophrenia and depression [14], [15]. In animals, curcumin is also 
associated with the prevention of cognitive deficits [16]. It has ability 
to improve learning and memory in mouse models of AD and reverse 
scopolamine-induced amnesia in rats [17]. There is evidence of better 

cognitive performance in frequent or occasional curry consuming 
Asians compared with non-consumers or rare consumers of curry [18]. 
Curcumin is currently the subject of a wide range of ongoing clinical 
trials. These include assessments of its efficacy in the treatment of AD 
as a monotherapy and in combination with GuillainBarre Sydrome [19].

METHODS

Design of the study
This was a quantitative experimental study in mice and rats.

Setting
•	 Laboratory of Department of Clinical Pharmacology and 

TherapeuticsBP Koirala Institute of Health Sciences
•	 Dharan, Nepal. (BPKIHS).

Drugs and chemicals
1.	 Purified	CL (The Himalaya Drug Company,India)
2. Diazepam (Neon laboratories ltd, India).

Plant material
Purified CL was obtained from The Himalaya Drug Company, India.

Extract preparation of the plant
The purified CL was obtained from the Himalaya drug company in 
the form of coarse powder. Then, 25g of this powder was subjected 
to soxhlet extraction in 150 ml distilled water (DW) for 12 h at 100°C. 
The crude extract thus obtained was first subjected to filtration with 
Whatman filter paper number 1 and then concentrated to dryness at 
room temperature to yield 257.3mg brown/black viscous residue, this 
is the aqueous extract of purified CL. The above procedure was repeated 
several times to yield 5.10 g of CL. CL thus obtained was then utilized 
for the experiments by suspending in DW.
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Animals
Inclusion criteria
•	 Swiss albino mice of either sex were used
•	 Mice weighing 20–35g were used.

Exclusion criteria
Apparently, free of any disease or handicap was excluded from the 
study.

The animals were bred in the animal house of the Department of 
Clinical Pharmacology and Therapeutics, BPKIHS, Dharan, Nepal. They 
were maintained under controlled room temperature (25±2°C), and 
light and dark (12:12 h) conditions. The animals were given food pellets 
and water ad libitum but fasted overnight before the experiment.

Ethical clearance
Ethical clearance was obtained from the Local Ethical Committee 
on Animal Research, BPKIHS, Dharan, Nepal before conducting the 
experiment.

Experimental design
All animals were randomly divided into five groups. Each group 
consisted of six animals. Group 1 was vehicle control animals used to 
estimate the baseline values of the parameters studied. Group 2 was 
standard control animals which were given standard drugs. Group 3, 
4, and 5 animals were given three different doses of the test, that is, 
aqueous extract of purified CL. The test drugs and vehicle (DW) were 
given through oral route with the help of orogastrictube. Intraperitoneal 
route was used for standard control drugs. The test drug was 
administered in doses of 50, 100, and 200 mg/kg bw. to the Groups 3, 4, 
and 5, respectively, once daily for 21 consecutive days in the morning. 
The vehicle (DW) was administered to the Group 1 in a dose of 10 ml/kg 
b.w. daily for 21 days. The doses of the test drug were chosen according 
to the study done by Kumar et al. and Volume Guidelines for Compound 
Administration [20,21]. All the oral drugs were administered 60 min 
before the experiment, the intraperitoneal diazepam was administered 
30 min before the experiment. The experiments in test drug and vehicle 
treated groups were conducted on day 21, 60 min after the last dose 
administration. Aqueous extract of purified CL and Diazepam was 
dissolved in DW. Only the freshly prepared drug solutions were used. 
DW (10 ml/kg p.o.) was used as vehicle control in all the experiments. 
Diazepam 1 mg/kg i.p. was the standard control for Open-field test.

The different groups received drugs and vehicles as shown in Table 1.

Experimental models
Open field test
This is an experimental model for assessment of anxiogenic activity and 
loco motor activity [22]. In the open-field test (OFT), confrontation with 
the situation induces anxiety in rodents. The anxiety is triggered by two 
factors, that is, individual testing (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 ambulation. 
The OFT consisted of a wooden box (40 cm × 40 cm with 30 cm high 
walls) with painted black floor, subdivided into nine equal fields by 
white lines. The experimental room is a sound attenuated dark room. 
The OFT, illuminated with a 40W bulb, focusing on the field from a 
height of about 50 cm, was placed in the experimental room, a picture 

of OFT is shown in Fig. 1. After 60 min of test drug treatment, the 
mice were placed individually in a corner square of the OFT and the 
ambulation (number of squares crossed at periphery), total locomotion 
activity in the center (number of central squares crossed), and rearing 
(number of times the animal stands on the rear paws) were recorded 
for 5 min  [23]. Rearing reflects an exploratory tendency of the animal 
that can be reduced due to a high level of fear [24]. Enhanced peripheral, 
central, and total number of squares crossed are taken as increased 
loco motor activity. In addition, increased rearing, number of inner 
squares crossed and time spent in them reflect enhanced exploratory 
activity and reduced fear [25]. All the above parameters are inversely 
proportional to the level of anxiety. The observation was made on a 
closed circuit TV as shown in Fig. 2. Diazepam 1 mg/kg i.p. was used 
as standard control, administered 30 min before the experiment [26].

Statistical analysis
All data were presented as mean±standard error of mean. Statistical 
differences between the test drug and control groups as well as within 
the test drug groups were calculated using Mann–Whitney U-test. 
A probability (p<0.05)* was considered significant.

RESULTS

Effect of CL on anxiety in open field test
The rodents are always flitting freely and there is a conflict between the 
exploration of a new environment and the aversion to open spaces from 
which escape is prevented by a surrounding wall. The stimulus of the 
novel environment may simultaneously induce anxiety and exploratory 

Table 1: Drugs used in Open‑field tests

Open-field test
Group 1 (vehicle control 10 mg/kg b.w.)
Group 2 (Diazepam 1 mg/kg b.w.)
Group 3 (CL 50 mg/kg b.w.)
Group 4 (CL 100 mg/kg b.w.)
Group 5 (CL 200 mg/kg b.w.)

Fig. 1: Apparatus for open‑field test

Fig. 2: The mouse in action being observed in closed circuit TV for 
Open‑field test
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behavior in them. This behavior is the basis of the OFT which was 
used in this experiment to study the anxiolytic properties of CL in this 
study  [27].

Number of squares crossed in five minutes
Diazepam caused significant (p<0.05) increase in the number of 
squares crossed in 5 min with respect to the vehicle treated group. 
This increase was significantly (p<0.05) more than that caused by CL at 
50 mg/kg and 100 mg/kg. There was no significant (p>0.05) difference 
between Diazepam and CL 200 mg/kg treated groups. All the CL treated 
groups showed dose dependent and significant (p<0.05) increase in the 
number of squares crossed when compared with the vehicle.

At 50 mg/kg, the number of squares crossed in 5 min was significantly 
(p<0.05) lesser than CL 100 mg/kg, CL 200 mg/kg and the Diazepam 
treated groups. There was no significant (p>0.05) difference between 
CL 100 mg/kg and CL 200 mg/kg treated groups (Tables 2 and 3, Fig. 3).

Time spent in the central square
Although the time spent in the central square was maximum in the 
Diazepam treated group but this difference was significant (p<0.05) 
only in comparison with the CL 50 mg/kg, CL 100 mg/kg, and the 
vehicle treated groups. CL at 50 mg/kg and CL 200 mg/kg caused 
significant (p<0.05) increase in the time spent in the central square 
when compared with the vehicle. No significant (p>0.05) effect on the 
time spent in the central square was seen in the CL 100 mg/kg group 
when compared to the vehicle. There was no significant (p>0.05) 
difference within the three CL treated groups (Tables 4 and 5, Fig. 4).

Number of rearing
Significant (p<0.05) increase was seen in Diazepam treated group with 
respect to the vehicle treated group. Dose dependent and significant 

(p<0.05) increase were seen in all the three CL treated groups with 
respect to the vehicle treated group. Maximum number of writhes was 
seen in the CL200mg/kg group. The number of writhes was significantly 
(p<0.05) more in 200 mg/kg group when compared to CL 50 mg/kg 
group. All other findings were not found to be statistically significant 
(Tables 6 and 7, Fig. 5).

Table 2: Number of squares crossed in 5 min

Drug Number of squares crossed 
in 5 min (mean±SD)

Median±SEM

DW 131.667±15.983 134±6.525
Diazepam 306.667±19.957 302.5±8.147
CL 50 mg/kg 185.5±20.374 187±8.318
CL 100 mg/kg 223.5±12.65 223±5.162
CL 200 mg/kg 269±40.963 281±16.723
SD: Standard deviation, SEM: Standard error of mean, CL: Curcuma longa, 
DW: Distilled water

Table 3: P values for number of squares crossed in 5 min

Comparisions 
between groups

P value number of 
squares crossed in 5 min

Group I
Group III 0.004* 
Group IV 0.004*
Group V 0.004*

Group II
Group I 0.002*
Group III 0.004*
Group IV 0.004*
Group V 0.150

Group III
Group IV 0.006*
Group V 0.004*

Group IV
Group V 0.078

Significant values are star marked ( p>0.05)

Table 4: Time spent in the central square

Drug Time spent in central 
square (mean±SD)

Median±SEM

DW 36.667±7.312 37±2.985
Diazepam 60.5±10.597 62.5±4.326
CL 50 mg/kg 46.667±7.448 47±3.040
CL 100 mg/kg 46±10.06 44.5±4.107
CL 200 mg/kg 57.167±8.819 58.5±3.600
SD: Standard deviation, SEM: Standard error of mean, CL: Curcuma longa, 
DW: Distilled water

Table 5: P values for time spent in the central square

Comparisions 
between groups

P value time spent in 
central square

Group I
Group III 0.045* 
Group IV 0.108
Group V 0.005*

Group II
Group I 0.004*
Group III 0.045*
Group IV 0.037*
Group V 0.522

Group III
Group IV 0.748
Group V 0.077

Group IV
Group V 0.054

Significant values are star marked ( p>0.05)
Fig. 4: Time spent in central square. DW: Distilled water, 

CL: Curcuma longa

Fig. 3: Number of square crossed in 5 min. DW: Distilled water, 
CL: Curcuma longa
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In our study, the loco motor activity increased significantly as indicated 
by the enhanced total number squares crossed. Increase in loco motor 
activity reveals anxiolytic activity of the CL. There was significant 
increase in the number of rearing in all the three dosage groups of CL. In 
addition, there was significant increase in the time spent in the central 
square in the 50 mg/kg and 200 mg/kg groups which reflects enhanced 
exploratory activity and reduced fear [25].

DISCUSSION

Effect of CL on anxiety was screened using OFT. This test is used mainly 
to assess the anxiety level of animals. In our study, the loco motor activity 
increased significantly as indicated by the enhanced total number 
squares crossed. Increase in loco motor activity reveals anxiolytic 
activity of the CL. There was significant increase in the number of 
rearing in all the three dosage groups of CL. In addition, there was 
significant increase in the time spent in the central square in the 50 mg/
kg and 200 mg/kg groups which reflects enhanced exploratory activity 
and reduced fear. Twenty-five monoamine oxidize A (MAO) is involved 
in the metabolism of in a vast variety of monoamine neurotransmitters 
such as noradrenaline, dopamine, and 5-hydroxytryptamine. There are 
two forms of MAO, A and B. In a similar study performed in male ICR 

mice by Yu, Kong and Chen using oral doses of aqueous extract of CL in 
Male ICR mice [28]. Aqueous extract of CL doses from 140 to 560 mg/kg 
for 14 days showed dose-dependent relation of immobility reduction in 
the tail suspension test and the forced swimming test in mice at a dose-
dependent manner. This extract, at the dose of 140 mg/kg or above 
for 14 days, significantly inhibited the MAO activity in mouse whole 
brain at a dose-dependent manner. In addition to the above study, 
Wouters and Knoll also have stated that MAO A inhibition can be used 
to treat depression and anxiety [29]. Thus, in the present study, this 
MAO A inhibition property of aqueous extract of CL might have caused 
decreased anxiety levels in the subjects which is reflected as significant 
increase in the number of rearing and time spent in the central square 
in the OFT at 50 mg/kg and 200 mg/kg doses.

CONCLUSION

Aqueous extract of purified CL at 50, 100, and 200 mg/kg doses 
decreases anxiety levels in subjects. Further research done to identify 
the active principles responsible for the above effect will pave a way for 
discovery of novel neuropsychiatric drugs.
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