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ABSTRACT
Seaweeds are known to possess enormous biological activities. They contain variety of active constituents which have pharmacological significance. The
objective of this study is to explore neuropharmacological activities of the brown seaweed Iyengaria stellata. Various CNS screening tests have been
performed on mice and rats for 30 days. Ethanolic extract of seaweed was suspended in distilled water and administered orally at 10mg/200g body weight. The
results showed decline in the elapsed time taken by animal to reach the platform in Stationary rod and water maze model, significantly enhanced struggling
time in FST, decreased number of peripheral square crosses and central square crosses in open field test and increased time spent in light box in Passive
avoidance test. Thus it is concluded that Iyengaria stellata possess pronounced antidepressant and an anxiolytic property as well as it has memory boosting
effects and mild antinociceptive activity.
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INTRODUCTION
Iyengaria stellata (Børgesen) as shown in figure-1, is brown
seaweed belongs to the class Phaeophyceae and family
Scytosiphonaceae. In 1928 this seaweed was described for
the first time under the name Rosenvingea stellata then
Colpomenia stellata1 and later on Iyengaria stellata in 19392.
Research work has been carried out for the estimation of
constituents of Iyengaria stellata as well as its
pharmacological properties. Iyengaria stellata contain
saringosterol, loliolide, propyl-4-hydroxy benzoate, methyl4-hydroxy benzoate3, aminoacids, carbohydrates and
vitamins4-6, methyl n-pentadecanoate, methyl hexadecanoate,
methyl-n-heptadecanoate, methyl octadecanoate, methyl 9,
hexadecenoate and methyl 9, octadecenoate7. In addition to
the cholesterol another new metabolite stellatol was also
detected8 as described by figure-2. Electrolytes were also
found, among which Na was found in highest quantity
followed by K and then Ca. Cd was present in smallest
amount, Co and Cr was slightly more and Cu and Pb were
also present in average proportions9. Various researches have
indicated that compounds that originated and isolated from
marine algae show a variety of significant pharmacological
effects as neuroprotective activity10, 11. Iyengaria stellata
showed hypolipidemic activity12, Choline esterase activity 13,
haemagglutinic activity14, antibacterial activity, antifungal
activity, phytotoxic, insecticidal and nematicidal activity15.
Pharmaceutical utilization of seaweeds for the treatment of
various diseases becomes progressive. The culture of
consuming seaweeds as a source of food and medicine in
China dates back to four thousand years. It has been reported
that the brown algae Iyengaria stellata from Gujarat showed
adrenergic activity16. This existing activity can be related to
the role of Iyengaria stellata in alleviating symptoms of
depression and other psychological ailments, as noradrenaline
has been recognized as one of the key neurotransmitters in
the pathophysiology of major depression17 and one of the
therapy used in depression produces its effect by inhibiting
reuptake of norepinephrine, thus enhancing its level. Based

on the above hypothesis, Iyengaria stellata has been screened
for its antidepressant as well as anxiolytic effects in the
present study. According to Schroeter and coworkers18, the
hippocampus which is involved in learning and memory has
one of the richest innervations of adrenergic terminals in the
CNS; therefore Iyengaria stellata has the potential to be
explored for its memory boosting effects. The aim of this
study is to evaluate the behavioral and neuropharmacological
profile of Iyengaria stellata in an attempt to improve
knowledge, awareness regarding its efficacy and potential
risks involved in its use.
MATERIAL AND METHOD
Prior to the initiation of the experimental work, collection of
algae was done which was then identified by department of
Botany. Later drying followed by extraction was conducted
to obtain the extract8.
Animals’ Selection: For CNS screening albino mice
weighing 20–25 gm locally bred at Department of
Pharmacology, University of Karachi, were used. Constant
environmental conditions of 23 ± 2oC were provided to
animals. Standard diet prepared in the laboratory and water
ad libitum was given to the animals for 30 days. They were
housed in their home cages at least a week before the
beginning of experiments, for acclimatization with the
environment. Albino rats weighing 200 - 250 grams were
also used. All animals were equally divided into two groups,
one group served as control while other received adequate
doses according to their body weight for 30 days. Each group
contained 10 animals.
Animals were handled as per specifications provided in
Helsinki Resolution 1964 and study was approved by our
Board of Advanced studies and research vide Resol. No,
11(35) dated: 20-04-2011-22 & 27-04-2011.
Dosing Protocol: The dosing of Iyengaria stellata was done
daily. Ethanolic extract of seaweed was suspended in distilled
water (dist.H2O) and administered orally at 10mg/200g body
weight for 30 days to the animals of the test group, while the
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same quantity of dist.H2O was given orally to the animals of
the control group. The doses were adjusted according to the
body weight of individual animal12.
CNS Screening Test
Cage Crossing Test
For monitoring the exploratory activity of mice in familiar
environment transparent perspex home cages with sawdust
covered floor were used. After acclimatization period of
5minutes, number of cage crossing was counted for 10
minutes. The experiment was conducted in separate quiet
room to avoid disturbance19.
Open Field Test
Open Field Method was described by Haleem and
coworkers20. Mice were taken from their home cages and
placed at the center of the open field arena facing any side of
the field and observed for its exploration for the duration of
10 min. after performing the test mice were sent back to their
home cages. To evaluate the process of acclimation to the
novelty of the area, mice were exposed to the apparatus for
10 minutes on two consecutive days. Peripheral square
crossing, central square crossing, rearing and grooming were
observed during 10 minutes.
Stationary Rod Test
The mouse was placed on the stationary rod apparatus
comprise of horizontal steel rod 5/8`` in diameter and
approximately 2`` in length positioned 18`` above the surface
of the table, and the mouse was forced to walk towards the
platform at either end of the rod. Time during which mice
maintain balance and reach the platform at either end of
stationary rod was observed for each mouse19. The test was
performed daily.
Head Dip Test
The head dip test21is an exploration-based assay widely used
to assess various features of anxiety-related behaviors in
rodents. The apparatus consists of a wooden box having
dimensions 35cm x 45cm x 45cm containing four equidistant
holes (2.5 cm in diameter) on each wall. Each subject,
experimentally naive at test beginning, was placed in the
arena centre and allowed to freely explore for 10 min and the
frequency with which the mouse poked its head in the holes
was noted. After each observation, hole-board apparatus was
cleaned with ethylic alcohol (70%) to remove scent cues left
from the preceding subject.

Passive Avoidance Test
The passive avoidance test was based on the initial model
described by Crawley and Goodwin 22. The mice were
subjected to a condition avoidance test where each mouse
was priory placed in the illuminated area of a 2-compartment
light-dark box. Since favorable area for the mice is dark
region because of their nature, their exploratory abilities
conflict with their avoidance of bright light. Hence, the
passive avoidance test is used to measure this state of conflict
or anxiety. Observations as time spent in the light area and
number of transitions was noted for both the control and
treated mice during the 10 min session.
Forced Swim Test
In this test mice were forced to swim in an apparatus from
which they cannot escape. It induced a characteristic behavior
of immobility. This behavior reflects a state of despair. For a
total of 5 min the mice were rated for immobility, defined as
the absence of active, escape-oriented behaviors such as
swimming, jumping, rearing, sniffing, or diving. At each time
point the mice were observed and immobility was recorded as
being present or absent23.
Morris Water Maze Test
Morris water maze is the most frequently used paradigm to
measure memory and spatial learning24. In this task, the
animal swims to find a hidden platform just below the
water’s surface, using visual cues. The water made opaque
with the help of white milk powder. The animal learns the
location of previous hidden platform. The animal’s ability to
retrieve information is measured by the quantitated latency of
finding the hidden platform.
Antinococeptive Test
The experiment was carried out by measuring tail withdrawal
time from hot water25. About 3-5 cm of the tail of each mouse
was dipped into a water bath containing warm water
maintained at the temperature of 50 ± 10C and the time taken
by the mouse to flick the tail also termed as pain reaction
time was recorded for all the mice.
Statistical Analysis
All values are compared with the controlled and standard
drug by taking mean of all of them and the significance of
difference between means is determined by student
significance t- test. Values of P<0.05 is considered as
significant, P<0.001 as more significant and P<0.0001 as
highly significant. All statistical procedure is performed
according to the method of Alcarz and Jimenez26 .

RESULT

Groups
Control
Treated

Groups
Control
Treated

Groups
Control
Treated

Table- 1.1: Effect of seaweed on exploratory activity
Effect of seaweed on Cage crossing
Number of cage crosses
Day 7
Day 15
Day 30
Mean ± SD
p
Mean ± SD
p
Mean ± SD
68.4
±
8.93
0.017
68.4
±
8.93
0.000
68.4
±
8.93
49.6
±
19.4
29.4
±
16.6
22.4
±
13
Effect of seaweed on Central square crosses in open field test
Number of central square crosses
Day 7
Day 15
Day 30
Mean ± SD
p
Mean ± SD
p
Mean ± SD
23.2
±
7.22
0.415
23.2
±
7.22
0.577
23.2
±
7.22
26.1
±
8.27
21.1
±
9.16
15.4
±
4.43
Effect of seaweed on Peripheral square crosses in open field test
Number of peripheral square crosses
Day 5
Day 15
Day 30
Mean ± SD
p
Mean ± SD
p
Mean ± SD
120.7
±
24.7
0.002
120.7
±
24.7
0.004
120.7
±
24.7
73.9
±
30.6
82.6
±
26.3
87.4
±
45.9
Values are mean ± SD. n=10 = total number of animals.
* p< 0.05 = Significant , ** p<0.001 = More significant , *** p<0.0001= highly significant ,
IS= insignificant difference following t-test and ANOVA df (4, 49).

P
0.000

P
0.011

P
0.065
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Groups
Control
Treated

Groups
Control
Treated

Groups
Control
Treated

Groups
Control
Treated

Table- 1.2: Effect of Seaweed on Anxiolytic Activity
Effect of seaweed on Stationary rod activity
time taken to reach the platform (sec)
Day 5
Day 15
Day 30
Mean ± SD
p
Mean ± SD
p
Mean ± SD
13.3
±
7.76
0.019
13.3
±
7.76
0.003
13.3
±
7.76
6.1
±
1.66
3.4
±
1.96
3.6
±
1.43
Effect of seaweed on head dip activity
Number of head dips
Day 7
Day 15
Day 30
Mean ± SD
p
Mean ± SD
p
Mean ± SD
22.3
±
2.98
0.002
22.3
±
2.98
0.027
22.3
±
2.98
16.3
±
4.19
18.6
±
3.81
13.8
±
5.79
Effect of seaweed on Light and Dark Activity
Time spent in light box (%)
Day 7
Day 15
Day 30
Mean ± SD
p
Mean ± SD
p
Mean ± SD
12.8
±
8.64
0.000
12.8
±
8.64
0.000
12.8
±
8.64
41.8
±
5.79
40.7
±
2.45
55.5
±
0.86
Values are mean ± SD. n=10 = total number of animals.
* p< 0.05 = Significant , ** p<0.001 = More significant , *** p<0.0001= highly significant ,
IS= insignificant difference following t-test and ANOVA df (4, 49).
Table- 1.3: Effect of seaweed on Antidepressant activity
Effect of seaweed on Forced Swimming Test
Struggling time (sec)
Day 7
Day 15
Day 30
Mean ± SD
p
Mean ± SD
p
Mean ± SD
172.4
±
20.1
***
172.4
±
20.1
***
172.4
±
20.1
298.5
±
1.27
0
286
±
10.6
0
298.5
±
1.27
Values are mean ± SD. n=10 = total number of animals.
* p< 0.05 = Significant , ** p<0.001 = More significant , *** p<0.0001= highly significant ,
IS= insignificant difference following t-test and ANOVA df (4, 49).

p
0.004

p
0.001

p
0.000

p
***
0

Table- 1.4: Effect of seaweed on Memory
Effect of seaweed on Water Maze Activity
Time taken to reach the platform (sec)
Day 5
Day 15
Day 30
Groups
Mean ± SD
p
Mean ± SD
p
Mean ± SD
p
Control
8.5
±
6.08
2.5
±
1.08
5.5
±
1.58
**
Treated
5
±
1.15
0.107
2.9
±
1.2
0.444
3
±
1.25
0.001
Values are mean ± SD. n=10 = total number of animals.
* p< 0.05 = Significant , ** p<0.001 = More significant , *** p<0.0001= highly significant ,
IS= insignificant difference following t-test and ANOVA df (4, 49).

Groups
Control
Treated
Standard
(Aspirin)

Table- 2: Effect of seaweed on Analgesic Activity
Tail flick time (sec)
30min
60min
90min
Mean ± SD
p
Mean ± SD
p
Mean ± SD
2
±
0.82
_
2.4
±
1.08
_
3
±
1.16
7
±
1.49
4.18
±
1
*
4.99
±
1.08
9.15
±
5.72
0.28
14.22
±
11.25
0.02
19.24
±
2.52

P
_
***
0

Values are mean ± SD. n=10 = total number of animals.
* p< 0.05 = Significant , ** p<0.001 = More significant , *** p<0.0001= highly significant ,
IS= insignificant difference following t-test and ANOVA df (4, 49).

Table- 3: Effect of seaweed on Gross Behavioral Parameters
ARAMETERS
CONTROL
TREATED
Grooming
+
+
Staggering
Straub’s tail Phen.
Writhing
Tremor
Twitches
Righting Reflex
+
+
Pinna Reflex
+
+
Corneal Reflex
+
+
Grip strength
+
++
Traction
+
++
Ptosis
Anopthalmus/Exopthalamus
Salivation
Normal
Normal
Lacrimation
Normal
Normal
Defecation
Normal
Normal
Urination
Normal
Normal
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DISCUSSION
The screening of Iyengaria stellata on CNS parameters have
been conducted and revealed that the locomotor activity is
decreased after the administration of seaweed. There was a
slight decrease in cage crossing activity after 7 days where as
after 15 days and 30 days the number of cage crossed were
reduced significantly (Table-1.1). This decrease suggests that
seaweed Iyengaria stellata may possess anxiolytic activity,
which reduces locomotor activity. This finding is in
accordance with the effects observed in open field
experiment.
In open field model, the number of central square crosses
increase slightly on acute dosing but it decrease with the
passage of time and reduced significantly on 30th day (Table1.1). This decrease might be because the animal becomes
familiar to the activity chamber following chronic
administration. The decrement is also shown in Peripheral
Square crossing (Table-1.1) and rearing. The animal showed
passive behavior. The hypomotility could lead to the
postulation that Iyengaria stellata might influence the
dopamine levels as dopaminergic mechanisms play important
role in the mediation of the locomotor activity however the
effect on brain biogenic amines needs to be investigated.
The decline is also observed in head dipping frequency in
head dip activity (Table-1.2) and this is justified because
head-dipping could result from a dreadful, neophobic
behavior, such that, on initial exposure to the apparatus, the
rodent actively tries to get away27. A single exposure to the
hole-board apparatus represent elevated plasma corticosteroid
levels in Adult male rats 28 , suggesting that placing the
animal in this apparatus is a stressful event. Based on this
analysis, we could also expect that the decline in headdipping behavior favors the decrease in fearfulness and relief
in anxiety. The finding of the present research could be
beneficial because this seaweed may relieve symptoms of
anxiety and stress.
For the further exploration of the anxiolytic behavior of the
Iyengaria stellata Pasive avoidance test (light/dark test) was
conducted (Table-1.2). The light/dark test is the tool for
assessing anxiolytic or anxiogenic effect in rodents29.
Literature survey demonstrate that anxious animals will
attempt to move to the dark region more quickly and will
leave the dark domain less frequently as compare to those
animals who are devoid of an anxiety trait. Hence, more time
spent in the light side depicts lowered anxiety. According to
our study the time spent in light box increased highly
significantly throughout the study in comparison to control.
This finding combined with decrease locomotor activity in
open field and cage crossing test and decrease fear in
stationary rod give rise to the possibility that the drug has
anxiolytic activity.
There was a significant decrease in the elapsed time taken by
mice to reach the platform in stationary rod apparatus (Table1.2). The grip strength and muscular coordination in
maintaining the balance were also improved. The possible
explanation of this effect is that the seaweed relieves the fear
of height and also enhances learning and memory so that the
animal crossed the stationary rod in lesser time as compare to
control. This result is in accordance with water maze test for
learning and memory. Our results regarding water maze test
showed highly significant decrease in latency to reach the
hidden platform (Table-1.4), suggesting that the seaweed
improves the retention of spatial memory and learning.
Our results regarding behavioral despair test (FST) exhibited
increase in the struggling time and decreased immobility time

throughout the study (Table-1.3). The results were
statistically highly significant as compare to control. This
finding could be beneficial because this seaweed may be used
not only in relieving signs of anxiety but also can be
promising in mitigation of the symptoms of depression and
melancholia. This finding can be related to the report that the
brown algae Iyengaria stellata from Gujarat showed
adrenergic activity16, as nor adrenaline has been recognized
as one of the key neurotransmitters in the pathophysiology of
major depression17and one of the therapy used in depression
produces its antidepressant effect by inhibiting reuptake of
norepinephrine, thus enhancing its level.
In gross behavioral activities animals showed significant
righting reflex, pinna reflex and corneal reflex. There was
absence of twitches, ptosis, facial passivity, writhing reflex,
exopthalmus, anopthalmus, and lacrimation. It was noted that
the salivation, defecation, urination remained normal. Effect
on grip strength and traction was positive (Table-3). This
indicates that the current seaweed produced no apparent
toxicity.
Our result regarding antinociceptive activity showed no
significant analgesia as compare to standard drug Aspirin but
tail flick time increased when compared with control group
(Table-2). On this basis it can be assumed that if the seaweed
is used it might show some pain relieving effect but not to the
extent that it could be used as medication for nociception.
CONCLUSION
In the current study the bown algae Iyengaria stellata has
been screened for neuropharmacological profile and it has
been suggested that Iyengaria stellata possess significant
anxiolytic property as well antidepressant activity. It has
memory boosting effects and mild antinociceptive activity.
This work can be further extended to evaluate the seaweed
for its probable effects on specific regions of the brain and
neurotransmitters.
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