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ABSTRACT: Spirulina platensis, planktonic blue-green algae, has been used as
a source of protein (60-70%) and vitamin supplement for more than 15 years
without any unknown adverse events. Traditionally, Spirulina platensis has been
used as an antioxidant agent. However, no pharmacological work has been done
to evaluate the anti-anxiety activity. The present study was premeditated for the
evaluation of the anti-anxiety activity of Spirulina platensis. Elevated plus maze
(EPM) and light-dark models were used to evaluate the anti-anxiety potential of
Spirulina platensis in Swiss albino mice. Albino mice were treated orally with
diverse doses of the Spirulina platensis (i.e., 300 and 400 mg/kg). Diazepam (2
mg/kg, IP) was used as a standard drug. In conclusion, 400 mg/kg dose of
Spirulina platensis showed significant anti-anxiety activity (P<0.05) while the
control group was near to standard group. It concludes that Spirulina platensis
could be useful as an anti-anxiety agent for prospects.

INTRODUCTION: Anxiety is an exaggerated
feeling of apprehension, uncertainty, and fear. It is
an unpleasant state of tension with anticipation of
imminent danger 1. Anxiety affects most of the
population nearly one-eighth of the total population
worldwide. Benzodiazepines are being a major
class of compounds used for the treatment of
anxiety. However, the clinical uses of
benzodiazepines are limited by their side effects
such as psychomotor impairment, potentiating of
other central depressant drugs, and dependence
liability.
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It has prompted researchers to investigate
alternative medicine having less undesirable effects
2
. Spirulina also called arthospira, which is a
microscopic and filamentous cyanobacterium
(blue-green algae) that has a long history of use as
food. Spirulina contains 50-70% protein by weight
and is a rich source of vitamins especially vitamin
B12 (β- carotene provitamin A), vitamin E. It also
contains carbohydrates like- rhamnose, fructose,
ribose, mannose and some minerals like copper,
magnesium, zinc, potassium, and iron 3.
Several studies have shown the ability of Spirulina
or its extracts as a potent anti-viral, 4-6 anti-cancer,
7, 8
hypocholesterolemic, hypolipidemic, 9 antidiabetic 10, and health improvement agent. Spirulina
platensis is gaining attention as a nutraceutical and
a source of potential pharmaceutical 11. Spirulina
platensis also contains phycobilisomes as lightharvesting protein-pigment complexes.
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Phycobilisomes are mainly (80–85%) composed of
brilliantly colored polypeptides named phycobiliproteins. The more important biliproteins in these
microalgae are phycocyanin, allophycocyanin and
phycoerythrin having the same chromophoric
group.12 Therefore, the present study was designed
to evaluate the anti anxiety activity of Spirulina
Platensis using the EPM and dark and light model,
and exteroceptive behavior on animal model.
MATERIALS AND METHODS:
Animals: Swiss albino mice of both sexes
weighing 20–30 gm were used for the study. The
animals were housed in groups of six under
standard laboratory conditions of temperature (25 ±
2 ºC), lighting (0800–2000 h), and relative
humidity (50 ± 5%), with food and water freely
available. All experiments were carried out during
the light period (0800–1600 h). The institutional
animal ethical committee approved the protocol of
the study.
All the procedures were performed by the
institutional ethical committee constituted as per
the directions of the committee for control and
supervision of experiments on animals (CPCSEA
No. 1283/c/09) under the ministry of animal
welfare division, the government of India, New
Delhi.
Drugs and Chemicals: Spirulina in the form of
spray dried powder (M/S Parry Neutraceuticals,
Chennai, India), Diazepam (Calmpose, Ranbaxy
Laboratories, India), Sodium carboxymethyl
cellulose (Loba Chemie, Mumbai, India).
Administration of the Extracts: Oral suspensions
of the Spirulina platensis were prepared in distilled
water using 0.3% w/v sodium carboxymethyl
cellulose (sodium CMC) as a suspending agent. In
brief, the weighed the amount of sodium CMC was
solubilized distilled water with trituration.
Subsequently, Spirulina platensis powder was
added into an above slurry with mixing to get a
uniform suspension. The oral suspension was
administered in a dose of 300 and 400 mg/kg to
mice by oral route, 60 min before the test
procedures. Control groups were given only the
vehicle (0.3% w/v Na CMC vehicle suspension) in
volume equivalent to that of the oral suspension
and drugs.
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Assessment of Anti-Anxiety Activity:
Elevated Plus Maze Test: The elevated plusmaze consists of two open (16×5 cm) and two
closed arms (16×5×12 cm), an open roof arranged
in such a manner that the two open arms were
opposite to each other. The maze is elevated to a
height of 25 CM mice were divided into four
groups of six each.
Group 1 animals received vehicle (0.3% Na CMC
in saline),
Group 2 and Group 3 animals received Spirulina
dose (300 mg/kg P.O. and 400 mg/kg P.O.), and
Group 4 animals received standard diazepam
(2mg/kg I.P.). The test drugs were administered 60
minutes before the experiment by oral route, and
the standard drug was administered 30 minutes
before the experiment by I.P. route. The mice were
then placed in the center of the maze facing one of
the open arms.
During the next 5 minutes, the number of entries in
the open arm and the time spent in the open arm
were recorded. The experiment was conducted in a
sound-proof room 13.
Light-Dark Model: The apparatus consisted of a
rectangular wood box (46×27×30 cm), divided into
one small (18×27cm) and one large (27×27cm)
areas, with a door-like opening (7.5×7.5) in the
center of separation. The small compartment was
painted in black and light-free, whereas the large
one was white.
Each animal was individually placed in the center
of the bright compartment (facing away from the
door), and the following parameters were noted for
5 min: time spent in the light compartment and the
number of crossings between the light and dark
compartments.
The test was performed in a quiet and darkened
room (red bulb), and mice were kept in this room
for at least 1 h before the session. 14
Statistical Analysis: The results are given as mean
± S.E.M. The data obtained were analyzed by oneway analysis of variance (ANOVA) followed by
Bonferroni’s test. Differences were considered
significant at the 5% level.
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RESULTS
Elevated Plus Maze (EPM) Model: The two
doses of Spirulina platensis (300 mg/kg &
400mg/kg) were administered by oral route 60 min
before placing in the apparatus. The mice treated
with dose (400 mg/kg) of Spirulina Platensis, were
spent 144.35 ± 2.62 seconds (s) in the open arm
Fig. 1a and Table 1 and a number of the entry in
the open arm was found 7.5± 0.6 Fig. 1b and Table
1. The 400 mg/kg doses of Spirulina Platensis
having a significant effect (P<0.05) in term of time
spent in open chamber and number of entries in the
open chamber when compared of the vehicle
control group.
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TABLE 1: ANXIOLYTIC ACTIVITY OF SPIRULINA
PLATENSIS USING ELEVATED PLUS MAZE MODEL
IN MICE
S.
no.

Treatment

1

Vehicle ( 0.3% Na
CMC in saline)
Spirulina 300
mg/kg P.O.
Spirulina 400
mg/kg P.O.
Diazepam 2
mg/kg I.P.

2
3
4

No. of entries in
open arm (Mean
± SEM)
4.28 ± 0.45

Time spent in
open arm (sec.)
(Mean ±SEM)
90.34 ± 4.73

6.16 ± 0.47*

120.68 ± 4.18*

7.5 ± 0.66**

144.35 ± 2.62**

11.16 ± 0.94*

189.3 ± 4.14*

one way ANOVA followed by Bonferroni’s multiple comparison
tests; * Significant variation as compared to vehicle control
treated group (P<0.05); ** Significant variation as compared to
standard drug-treated group (P<0.05)

A
B
FIG. 1: (A) EFFECT OF SPIRULINA PLATENSIS ON TIME SPENT IN OPEN ARM (B) EFFECT OF SPIRULINA
PLATENSIS ON NUMBER OF ENTRY IN OPEN ARM
One way ANOVA followed by Bonferroni’s multiple comparison tests
Significant variation as compared to vehicle control treated group (P<0.05)
Significant variation as compared to standard drug-treated group (P<0.05)

Light and Dark Model: The two doses of
Spirulina platensis (300 mg/kg & 400 mg/kg) were
administered by oral route 60 min before placing in
the apparatus. Mice treated with 400 mg/kg dose of
Spirulina Platensis were spent 59.9 ± 1.11 s in
open chamber Fig. 2b and Table 2. Moreover, 5.16
± 0.41 number of entries were counted in the open

chamber Fig. 2b and Table 2. The 400 mg/kg
doses of Spirulina platensis having a significant
effect (P<0.05) in term of time spent in open
chamber and number of entries in the open
chamber when compared of the vehicle control
group.

TABLE 2: ANXIOLYTIC ACTIVITY OF SPIRULINA PLATENSIS USING LIGHT AND DARK MODEL IN MICE
S. no.
Treatment
No. of entries in the light
Time spent in the light
chamber (Mean ± SEM)
chamber (sec.) (Mean ± SEM)
1
Vehicle ( 0.3% Na CMC in Saline)
2.75 ± 0.47
28.09 ± 1.67
2
Spirulina 300 mg/kg P.O.
3.76 ± 0.42*
40.14 ± 2.53*
3
Spirulina 400 mg/kg P.O.
3.83 ± 0.53**
47.91 ± 1.50**
*
4
Diazepam 2 mg/kg I.P.
5.16 ± 0.47
59.9 ± 1.11*
One way ANOVA followed by Bonferroni’s multiple comparison tests
* Significant variation as compared to vehicle control treated group (P<0.05)
**Significant variation as compared to standard drug-treated group (P<0.05)
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A
B
FIG. 2: (A) EFFECT OF SPIRULINA PLATENSIS ON NUMBER OF ENTRY IN LIGHT CHAMBER (B) EFFECT
OF SPIRULINA PLATENSIS ON TIME SPENT IN LIGHT CHAMBER
One way ANOVA followed by Bonferroni’s multiple comparison tests
Significant variation as compared to vehicle control treated group (P<0.05)
Significant variation as compared to standard drug-treated group (P<0.05)

DISCUSSION: The EPM test is based on a
premise where the exposure to an EPM evoked an
approach-avoidance conflict that was considerably
stronger than that evoked by the exposure to an
enclosed arm. The decrease in aversion to the open
arm is the result of an anxiolytic effect, expressed
by the increased time spent and entries in the open
arm, 15 while the fear due to height induces anxiety
in the animals when placed on the EPM.

composition of Spirulina Platensis suggested that
Spirulina
Platensis
containing
important
biliproteins (phycocyanin, allophycocyanin, and
Phycoerythrin). It acted as a potent anti oxidant
agent. To explore the mechanism mediating the
anxiolytic properties of Spirulina Platensis,
phycocyanin is interaction with the GABA A
receptor. GABAA receptor may modulate by
phycocyanin.

The ultimate manifestation of anxiety and fear in
the animals is exhibited by a decrease in the motor
activity and preference to remain at safer places.
Anxiolytic agents are expected to increase the
motor activity, which is measured by the time spent
by the animal in the open arms 16.

However, the mechanism of interaction of
phycocyanin with GABAA receptor remains
unknown. Conclusively, phycocyanin acts on the
anxiety by its antioxidant potential. The results
obtained in this study suggest that Spirulina
Platensis possesses anxiolytic properties.

The dose of Spirulina Platensis (400mg/kg)
significantly increased (P<0.05) the percentage of
average time spent by the animals in the open arms.
Anxiolytic-like- activity was also observed in a
light/dark box. It is an ethological based approachavoidance conflict test. The number of transition
between the light and dark compartment as well as
the time spent in the light side is recognized as
anxiety indices. It despite the transition parameter
being highly dependent on locomotors activity 17.

CONCLUSION: From the experimental study,
Spirulina Platensis was exhibited significant antianxiety activity as evidenced by EPM and Light
and Dark model. In the present study, the dose of
spirulina platensis (400 mg/kg) showed significant
anti-anxiety activity with the comparison of the
standard drug (2mg/kg). Finally, it is concluded
that Spirulina Platensis showed significant antianxiety activity. Thus, Spirulina Platensis has
potential clinical application in the management of
anxiety disorder.

The dose of Spirulina Platensis (400mg/kg)
significantly increased (P<0.05) the percentage of
average time spent by the animals in the open
chamber. The earlier reports on the chemical

ACKNOWLEDGEMENT: The authors gratefully
acknowledge work supported by Dr. Sanjay
Kasture, Director- Pinnacle Biomedical Research

International Journal of Pharmaceutical Sciences and Research

4064

Neekhra et al., IJPSR, 2014; Vol. 5(9): 4061-4065.

Institute, Bhopal and gratefully thanks to Parry
Neutraceuticals, Chennai for providing Spirulina
platensis drug.
CONFLICT OF INTEREST: Nil

E-ISSN: 0975-8232; P-ISSN: 2320-5148

9.
10.

REFERENCES:
1.
2.

3.

4.
5.

6.
7.

8.

Kumar D, Bhat ZA, Kumar V, Raja WY and Shah MY:
Anti-anxiety activity of Stachys tibetica Vatke. Chinese
Journal of Natural Medicines 2013, 11(3): 0240−0244
Cui Y, Rong C, Wang J, Cui C, Wang L, Feng Z, Feng J
and Niu B: Mechanism-based anti-anxiety effects of
polysaccharides extracted from Shudihuang (Radix
Rehmanniae
Preparata)
by
two-dimensional
electrophoresis analysis in rat hippocampus proteins.
Journal of Traditional Chinese Medicines 2013; 33(4):
524-30.
Soltani M, Khosravi AR, Asadi F and Shokri H:
Evaluation of protective efficacy of Spirulina platensis in
Balb/C mice with candidiasis. Journal de Mycologie
Médicale 2012; 22: 329-34.
Ravi M, De SL and Azharuddin S: The beneficial effects
of Spirulina focusing on its immunomodulatory and
antioxidant properties. Nutr Dietary Suppl 2010; 2: 73-83.
Ibrahem MD and Ibrahim MA: The potential effects of
Spirulina platensis (Arthrospira platensis) on tissue
protection of Nile tilapia (Oreochromis niloticus) through
estimation of P53 level. Journal of Advanced Research
2014; 5: 133-36.
Rechter S, Konig T, Auerochs S and Thulke S: Antiviral
activity of Arthrospira-derived spirulan-like substances.
Antiviral Research 2006; 72: 197-06.
Lin CC, Wei CH, Chen CI, Shieh CJ, Liu YC:
Characteristics of the photosynthesis microbial fuel cell
with a Spirulina platensis biofilm. Bioresource
Technology 2013; 135: 640-43
Dasgupta T, Banerjee S, Yadav PK and Rao AR:
Chemomodulation of carcinogen-metabolizing enzymes,

11.

12.
13.
14.

15.

16.

17.

antioxidant profiles and skin and fore-stomach
papillomagenesis by Spirulina platensis. Molecular and
Cellular Biochemistry 2001; 226: 17-26.
Deng R and Chow TJ: Hypolipidemic, antioxidant and
anti-inflammatory Activities of Microalgae Spirulina.
Cardiovascular Therapeutics 2010; 28: 133-45.
Mridha MOF, Jahan MAA, Akhtar N, Munshi JL and
Nessac Z: Study on the hypoglycaemic effect of Spirulina
platensis on long -Evans rats. J Science and Industrial
Research 2010; 45: 163-68.
Teimouri M, Amirkolaie AK and Yeganeh S: The effects
of Spirulina platensis meal as a feed supplement on growth
performance and pigmentation of rainbow trout
(Oncorhynchus mykiss). Aquaculture 2013; 396-99: 14-19
Estrada JEP, Bescos PB and Villar-del-Fresno AM:
Antioxidant activity of different fractions of Spirulina
platensis protean extract. Il Farmaco 2001; 56: 497-00.
Kulkarni SK: Handbook of experimental pharmacology.3rd
edition, Vallabh Prakashan New Delhi; 1999: 133-34.
Bhujade AM, Talmale S, Kumar N, Gupta G, Reddanna
P, Das
SK and Patil MB: Evaluation of Cissus
quadrangularis extracts as an inhibitor of COX, 5-LOX,
and
proinflammatory
mediators.
Journal
of
Ethnopharmacology 2012; 141: 989-96
Ambavade SD, Mhetre NA, Tate VD and Bodhankar SL:
Pharmacological evaluation of the extracts of
Sphaeranthus indicus flowers on anxiolytics activity in
mice. Indian J pharmacol 2006; 38: 254-59.
Unno K, Tanida N, Ishii N, Yamamoto H, Iguchi K,
Hoshino M, Takeda A, Ozawa H, Ohkubo T, Juneja LR
and Yamada H: Anti-stress effect of theanine on students
during pharmacy practice: Positive correlation among
salivary α-amylase activity, trait anxiety and subjective
stress. Pharmacology, Biochemistry and Behavior 2013;
111: 128-35.
Swamy BST, Mishra B, Veerapur VP and Gupta G:
Anxiolytic activity of Nymphaea alba Linn. in mice as an
experimental model of activity. Indian J Pharmacol 2010;
43: 50-55.

How to cite this article:
Neekhra S, Jain V, Jain P, Jain S, Jain SA, Garg NK, Jain A and Jain A: Assessment of anxiolytic potential of Spirulina platensis. Int J
Pharm Sci & Res 2014; 5(9): 4061-65. doi: 10.13040/IJPSR.0975-8232.5(9).4061-65.
All © 2013 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

This article can be downloaded to ANDROID OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google
Playstore)

International Journal of Pharmaceutical Sciences and Research

4065

