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ABSTRACT
Methanolic extract of Gracilaria corticata J.Ag. was subjected to paw edema anti-inflammatory test. The extract was
injected into Wistar albino rats and the paw volume was measured in mm by Mercury Displacement method. Results revealed that
the methanolic extract had good anti-inflammatory effects in the carageenan induced paw edema compared to those of control.
Maximum inhibition of 0.35mm was found in the fourth hour after carageenen injection in Gracilaria corticata J.Ag. at
200mg/kg methanol extract. Similarly 0.4mm of inhibition was also noticed in 400mg/kg methanolic extract of Gracilaria
corticata J.Ag. after the fourth hour. The anti-inflammatory activity had its peak at the dose of 400mg/kg as compared to
200mg/kg methanolic extract.
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INTRODUCTION
Seaweeds are also known as macroscopic algae
which attached to the bottom in relatively shallow coastal
waters. They form one of the important living resources
categorized under three groups namely Chlorophyceae
(green seaweeds), Phaeophyceae (brown seaweeds) and
Rhodophyceae (red seaweeds). Seaweeds are considered as
a potential source of bioactive compounds as they are able
to produce a great variety of secondary metabolites
characterized by a broad spectrum of biological activities
with valuable pharmaceutical potential [1, 2]. Several
metabolized products especially oxylipins, resemble human
eicosanoid hormones, which carry out a range of
physiologically important functions. The anomalous
production of these compounds underlies several diseases
related to inflammation and thus eicosanoids and their
derivatives have received wide attention in the search for
anti-inflammatory drugs [3, 4]. Inflammation is the normal
physiological and immune response to tissue injury.
Increased blood supply, enhanced vascular permeability and
migration of immune cells occur at damaged sites. The
inflammatory process is a protective response that occurs in
response to trauma, infection, tissue injury or noxious
stimuli. It can be identified by tumor (swelling); Robor
(redness), Calor (heat) and Dolar (pain) [5-7]. Seaweeds are

the potential objects for the extraction of anti-inflammatory
agents. The anti-inflammatory activity of ω-3
polyunsaturated fatty acids (ω-3 PUFAs) in vivo and in vitro
had been affirmed [8]. The anti-inflammatory substances
with different nature have been separated from marine
algae. Previous study explained that sterol glycoside from
Undaria pinnatifida and Enteromorpha linza showed antiinflammatory activity [9]. Nowadays, searches of natural
medicinal herbs against inflammatory diseases, especially
from marine organisms including seaweeds with some
advantages are attracting the attention of many scientists
and other countries in the world. With this background, an
attempt has been made to evaluate the anti-inflammatory
activity of methanolic extract of Gracilaria corticata J.Ag.
(Red seaweed) in Hare Island, Thoothukudi, Tamil Nadu,
India.
MATERIALS AND METHODS
Collection of Plant Sample:
Gracilaria corticata J.Ag. (Figure 1) is red
seaweed belonging to Rhodophyceae member showed much
attention in the present study for muscle relaxant activity.
Gracilaria corticata J.Ag. was collected from Hare Island,
Thoothukudi, Tamil Nadu, India.
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The collected plant samples were rinsed with
marine water to remove debris and epiphytes. The entire
epiphytes were removed using soft brush. The plants were
brought to the laboratory. In the laboratory, the plants were
once again washed in freshwater and stored in refrigerator
for further analysis [10].
Figure 1. Natural Habit of Gracilaria corticata J.Ag.

Preparation of methanol extract
For the preparation of methanol extract of
Gracilaria corticata J.Ag., the collected plant specimens
were washed thoroughly and placed on blotting paper and
spread out at room temperature in the shade condition for
drying. The shade dried samples were grounded to fine
powder using a tissue blender. The powdered samples were
then stored in the refrigerator for further use. 30g powdered
sample was packed in Soxhlet apparatus and extracted with
methanol for 8h separately. The excess amount of methanol
was evaporated and fine methanol crude powder was
prepared and stored in the refrigerator for the analgesic
activity [11].
Experimental Animals
Wistar albino rats (160-200g) of either sex were
procured from Venkateswara Enterprises, Bangalore,
Karnataka, India. The selected animals were acclimatized
for 7 days under standard husbandry conditions, i.e. room
temperature 35±1°C, relative humidity 45-55% and
light/dark cycle 12/12h. Animals were provided with
standard rodent pellet diet and had free excess to water. The
composition of diet is 10% protein, 4% Arachis oil, 1%
fibers, 1% calcium, 1000 IU/gm vitamin A and 500 IU/gm
vitamin D. All the animals were acclimatized to the
laboratory conditions prior to experimentation. All the
experiments were conduct between 10.00 and 17.00h and
were in accordance with the ethical guidelines of the
International Association for Study of Pain [12]. All
experiments were carried out according to the guidelines for
care and use of experimental animals and approved by
Committee for the Purpose of Control and Supervision of
Experiments on Animals (CPCSEA).
Acute toxicity test
Acute oral toxicity study was performed as per
OECD-423 guidelines [13]. Albino mice (n=6) of either sex

selected through random sampling technique was used for
acute toxicity study. The animals were kept fasting for
overnight providing only water, after which the extract
(50% methanolic extract) was administered orally at the
dose level of 5 mg/Kg body weight by gastric intubation and
observed for 14 days. If mortality is observed in 2 out of 3
animals, then the dose administered would be assigned as
toxic dose. If mortality is observed in 1 animal, then the
same dose would be repeated again to confirm the toxic
dose. If mortality is not observed, the procedure would be
repeated for further higher doses such as 50, 300 and 2000
mg/Kg body weight. According to the results of acute
toxicity test, the doses were chosen for experiments.
Anti-Inflammatory activity
Carrageenan-induced paw oedema in rats
Wistar albino mice, weighing 150-200g maintained
under standard husbandry conditions (temperature 23±2°C,
relative humidity 55±10% and 12hr light: 12hr dark cycle)
were used for the experiment. Animals were allowed to take
standard laboratory feed and tap water. In the present study,
anti-inflammatory activity was determined in albino mice
according to the method described by Winter et al. [14].
Albino mice of either sex were divided into four groups of
six each. Group I served as control and received normal
saline at a dose of 1ml/kg. Group II served as standard and
treated with Diclofenac (10mg/kg). Group III was treated
with 200mg/kg methanolic extract of the selected seaweeds.
Group IV was treated with 400mg/kg methanolic extract of
Gracilaria corticata J.Ag. After 30 minutes 0.1ml of 1%
(w/v) carageenan was injected in the plantar region of the
left paw of all groups of animals. The right paw served as
reference non-inflamed paw for comparison. The paw
volume of both legs of all groups of animals at 1, 2, 3 and 4
hrs after carrageenan challenge was measured by
pleythysmometer. Values were taken in mm for calculation.
This procedure was done prior to irritant injection, and
afterwards on 1st, 2nd and 3rd day.
RESULTS AND DISCUSSION
In the present study, for the analysis of antiinflammatory activity, a mark was made on right the hind
paws to ensure constant paw volume. The extract at the dose
level of 200 and 400mg/kg body weight were administered
orally to the treated group and Diclofenac sodium at the
dose level of 20mg/kg was administered orally to the
standard group. After 30 min, an inflammatory edema was
induced in the left hind paw by injecting of carrageenan (0.1
mL) in saline (1% w/v), in the plaster tissue of all the
animals.
The paw volume was measured at 0h, 1h, 2h, 3h
and 4h after administration of carrageenan to each group.
The difference between the initial and subsequent reading
gave the actual edema volume. The anti-inflammatory effect
of methanolic extract of Gracilaria corticata J.Ag. was
studied on carrageenan induced paw edema of Wistar rat
(Table 1 and Figure 2). After the administration of
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methanolic extract of Gracilaria corticata J.Ag. at
200mg/kg orally, the paw volume was reduced by 0.5mm,
0.4mm, 0.4mm and 0.35mm within 1h, 2h, 3h and 4h
respectively. Whereas after the administration of methanolic
extract of Gracilaria corticata J.Ag. at the dose of
400mg/kg orally showed 0.6mm, 0.5mm, 0.5mm and
0.4mm within 1h, 2h, 3h and 4h respectively. Similar results
were obtained by other researchers also. In the previous
research, Gracilaria foliifera showed high antiinflammatory activity (89.12%) which is almost equal to
250mg/kg. They concluded that this significant antiinflammatory activity may be due to the presence of UFA
[15]. Seaweeds are rich in PUFA [16] and are of potential
value as source of essential fatty acids, important in the
nutrition of humans and animal [17,18].

Gracilaria corticata is red algae and they are said
to be rich in sulfated polysaccharides and ω- 3 fatty acids
which are commonly associated with anti-inflammatory
activity. Extracts as well as structurally diverse compounds
obtained from marine red algae have been shown to inhibit
inflammation. The important seaweed Gracilaria marginata
displayed anti-inflammatory activity in its apolar extract
which was ten-fold more potent than the apolar substance
obtained from Liagora farinose [19, 20]. Sulfated
polysaccharides present in algae were shown to posses antiinflammatory properties. Ulva lactuca the green alga
available in Tuticorin coast was found to show antiinflammatory effect as evidenced by the reduction in the
inhibition of edema at the 4th day of the experiment
compared with the positive control drug and control [21].

Table 1. Anti-inflammatory activity of methanolic extract of Gracilaria corticata J.Ag.
Paw volume measuring in mm by Mercury Displacement
Normal
Method
Animal groups
Left
Right
1st h
2nd h
3rd h
4th h
Control
0.6±0.04
0.6±0.04
0.6±0.01
0.6±0.01
0.6±0.02
0.6±0.02
20mg/kg
0.6±0.01
0.6±0.01
0.5±0.01
0.4±0.01
0.3±0.01
0.3±0.01
Diclofenac
200mg/kg Methanol
0.6±0.08
0.6±0.08
0.5±0.03
0.4±0.03
0.4±0.03
0.35±0.03
extract
400mg/kg Methanol
0.6±0.02
0.6±0.04
0.6±0.01
0.5±0.01
0.5±0.02
0.4±0.02
extract
Figure 2. Anti-inflammatory activity of methanolic extract of Gracilaria corticata J.Ag.
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CONCLUSION
The anti-inflammatory effect of the methanolic
extract of Gracilaria corticata J.Ag. was evaluated using
the well recommended animal protocols. The extract
showed a well marked anti-inflammatory efficacy. Among
the two concentration of methanolic extracts tested, the
maximum effect was noticed by higher dose of the methanol
extract (400mg/kg) compared to the lower dose of the
extract (200mg/kg) of Gracilaria corticata J.Ag. It means

that the effect is based on the dose dependent. The antiinflammatory activity of Gracilaria corticata J.Ag. may be
due to the presence of various secondary metabolites.
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