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Abstract

Drugs derived from marine organisms are currently used to cure
infectious diseases. Marine invertebrates collected from the intertidal
regions of the Indian coast have shown promising biological activities. Sea
cucumbers are soft-bodied worm-like echinoderms which belong to the
class Holothuroidae. Anti inflammatory activity was detected using
Carrageenan induced rat paw edema method. The analgesic activity was
performed using tail immersion method. Antipyretic activity was analysed
using Brewer’s yeast induced hyperpyrexia method.CNS was determined
using Locomotor activity. Immunomodulatory activity was tested using
Carbon clearance test. Antioxidant activity was measured using DPPH
method. Pharmacological studies showed that the anti inflammatory
bustle of methanol extracts in Holothuria atra at the concentration of 100
and 200 mg/kg, p.o on rats showed significant decrease in the paw
thickness in a dose dependent manner when compared to that of the
control, at the 5th hour of administration. Similarly the highest inhibition
rate seen in H. atra extracts was 84% showed analgesic activity. Then
antipyretic, immunomodulatory and CNS depressant activities were found
to be moderate. The methanol extract of H.atra showed high antioxidant
activity with ICso value of 300. Overall results provide information that sea
cucumber H. atra could be explored as a potential source of high-value
bioactive metabolites and could be used in the pharmaceutical industry.
Keywords: Holothuria atra, Anti inflammatory, Analgesic, Antipyretic,
DPPH.
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INTRODUCTION

Marine invertebrates in particular are promising
organisms for the synthesis of novel bioactive
compounds. It is an adaptation strategy to thrive in the
extreme environmental conditions of the sea and as a
defense strategy to escape from predators by the
marine invertebrates especially soft bodied animals like
Seacucumbers [1]. The antimicrobial peptides seen in
sea cucumbers like Cucumaria frondosa such as
steroidal glycosides and polyhydroxylated sterols
indicate remarkable activity against microbes.
Therapeutic properties and medicinal benefits of sea
cucumbers can be linked to the presence of a wide array
of bioactives especially triterpene glycosides (saponins),
chondroitin sulfates, glycosaminoglycans [2]. Secondary
metabolites obtained from using polar extracts of
Holothuria scabra are the sulfated triterpene glycosides,
scabraside A and B and they have effective cytotoxicity
against four human tumor cell lines [3]. Triterpene
glycosides, scabraside A and B exhibit significant in vitro
cytotoxicity against four human tumor cell lines such as
the human leukemia (HL-60, MOLT-4), human lung
cancer (A-549) and human hepatoma (BEL-7402) cells
[4]. The polar extract of the sea cucumber Stichopus
japonicus, collected from Jeju Island, Korea, has led to
isolation of five new fatty acid derivatives (1, 4 - 7)
along with known compounds (2 - 3, 8 - 14) lyso-PAF
analogue and nucleosides [5]. Triterpene glycosides are
the predominant secondary metabolites of sea
cucumbers (holothurians) and are responsible for their
general toxicity. These glycosides have been reported to
possess a wide spectrum of biological effects, including
cytotoxic, antifungal, hemolytic,and immunomodulatory
activities. More than 100 of these glycosides have been
described, and the majority are lanosterol type
triterpenes with an 18(20) lactone and a sugar chain
linked to the C-3 of the aglycone [6]. New antifungal
active triterpene glycosides of sea cucumber Holothuria
scabra were identified as scabraside A, echinoside A and
holothurin A1 [7]. Giant red sea cucumbers,
Parastichopus californicus, are commercially harvested
in the U.S. Pacific Northwest. The chemical
characterization of freeze-dried edible tissues from P.
californicus demonstrated that these products have
valuable nutritional properties. It is composed of 68%
protein, 12% ash, 9% carbohydrate, and 5% lipids,
while the body wall was composed of 47% protein, 26%
ash, 15% carbohydrate, and 8% lipids. The body wall
components are used in nutraceutical and
pharmaceutical applications [8]. Sea cucumber extract
of Stichopus Sp1 reduced human osteoblast cell viability
in a concentration dependent manner, it potentially
promotes osteoblast functional activity. It is essential
and could be used in systemic modulator of human bone
metabolism [9]. The antioxidant potential of Atlantic sea

cucumber Cucumaria frondosa Gunnerus (Cucumaridae),
a widespread species in coastal waters of the North
Atlantic Ocean was found at by detecting the presence of
total phenols and flavonoids using the ethyl acetate
extracts [10]. Fucan sulfates were isolated from
chloroform/methanol extract of the body wall of the sea
cucumber Stichopus japonicas. They are the potent
inhibitors of  osteoclastogenesis [11].Sulfated
polysaccharide, a metabolite from the body wall of the
sea cucumber Stichopus japonicus has the ability to
regulate the cell proliferation rate in neurodegenerative
disorders [12]. The novel glycosaminoglycan isolated
from the body wall of sea cucumber has appeared as a
potentially useful therapeutic component for
antithrombotic applications. They have a molecular
weight of around 70 kDa from the body wall of sea
cucumber Thelenata ananas which consisted of GalNAc,
GIcUA, fucose and ester sulfate [13]. The low molecular
weight sulphated polysaccharides are noted from sea
cucumbers with efficient anticoagulant activities and
several pharmacological properties [14]. The
chondroiton and glucosamine components of holothuria
were reported to be important cartilage building blocks
and other bioactivities including anti-inflammatory and
anti tumor activity properties [15]. The extract LPS
obtained from  Stichopus  japonicus  induced
inflammatory response via blocks the MAPK signaling
pathway in murine macrophages, showed in vitro with
anti-inflammatory potential [16]. Seacucumbers are
characteristic with the presence of appreciable amounts
of triterpene (4,4,14-trimethylsterol) oligoglycosides
(saponins). In Cucumaria frondosa the presence of

oligosides and Holostane glycosides showed
antitumour, antifungal, and immunomodulatory
properties [17]. Three species of sea cucumbers

Holothuria edulis, H. scabra J]aeger, and Stichopus
horrens obtained from Malaysia have high content of
proteins. Significant differences in the protein binding
patterns were noticed with the molecular weight range
from 20 kDa -125 kDa [18]. An aqueous fraction of the
edible sea cucumber Holothuria edulis has been shown
to deliver a strong cytotoxic effect against the human
HL-60 leukemia cell line. The up regulation of Bax and
caspase-3 protein expression was observed while the
expression of Bcl-xL protein was down regulated in ESC-
AQ treated HL-60 cells [19]. Holothuria atra is
commonly called as the black sea cucumber or lolly fish.
There are 20 species of sea cucumbers in the Indian
Ocean along the south east coast of India. Therefore, the
aim of this present study to investigate the
Pharmacological studies of Sea cucumber Holothuria
atra extracts from the south east coast of India.
MATERIALS AND METHODS

Collection and extract preparation of Sea cucumber
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(Holothuria atra):

Holothuria atra specimens with a size range of 10 to 30
cm in length and 30 to 180 g weight were collected from
fishing nets operated off Kanyakumari (8° 03" and 8° 35'
of the north Latitudes and 77° 15" and 77° 36’ of the east
longitudes) in the Indian Ocean. Immediately upon
collection, H. atra specimens were dissected to remove
the internal organs and packed using ice and kept at -
80°C for extraction. The skin portion was peeled off and
stored in methanol in separate containers. The body
wall layer of Holothuria atra was used to prepare
extracts. The biologically active compounds were
extracted based on their polarity using methanol an
organic solvent as per the method with appropriate
modifications [20]. About 200g of frozen samples were
homogenized with deionized water and methanol. The
mixture was continuously stirred in the dark at 4°C for
24 h. Then it was centrifuged at 5000 rpm for 15
minutes. The supernatant of 250 ml was collected and
filtered. The extracts thus collected were freeze-dried
and kept at -80 °C, while the insoluble solid materials
were re-extracted with methanol (100%). The organic
extracts were combined and the solvents were removed
by rotary evaporation at 40°C under low pressure to
avoid degradation of compounds.

Experimental animals:

Twenty four whistar albino rats of either sex, weighing
approximately 120-180g were selected. They were
procured from the Department of Pharmacology,
Sankaralingam  Bhuvaneswari Pharmacy College
Sivakasi (Tamilnadu). The experimental mice were
maintained on pellet diet (Gold Mohur brand) at room
temperature in separate cages. Drinking water was
given by ad Ilibitum. After acclimatization to the
experimental conditions for a week, the rats were
divided into six groups. Each group comprised of four
rats of either sex. Prior to the start of the experiments,
these animals were kept fasting and employed in the
study. For the in vivo immunomodulatory study Swiss
albino mice of both sexes were used. The experimental
animals were procured from animal house of
Sangaralinkam Bhuvaneswari College of Pharmacy
(Regd.No.622/02/C/CPCSEA) used for the present
study.

Anti inflammatory activity (Carrageenan induced
rat paw edema):

Anti-inflammatory activity was evaluated by injecting
0.05 ml of 1%w/v carrageenan (Sigma) subcutaneously
into the sub plantar region of the right hind paw of
albino rats. The induced paw edema was measured [21].
Rats were divided into four groups of four individuals
each. The control group was given saline (1 ml / kg) and
the standard drug Diclofenac sodium (10mg / kg)
administered to group Il animals served as the standard
reference. Group III and IV animals were treated with

Holothuria atra extract at the dose level of 100 and
200mg / kg (p.o). All the doses were administered
orally. After 30 minutes of drug treatment carrageen
was injected subcutaneously into the rats to induce
inflammation into the sub planter region of the right
hind paw. The thickness of right paw was measured
before and after carrageenan injection at time intervals
0,1, 2, 3,4, 5 hours [22]. The data were analyzed by one
way ANOVA Dunnett’s test.

Analgesic Activity (Tail Inmersion Method):

The analgesic activity was assessed by measuring the
sensitivity by placing the tip of the tail (last 1-2 cm) of
adult albino rats gently in warm water maintained at 55
+ 20 C. Only active rats (tail flicking within 5 sec) were
selected for this study. The selected rats were divided
into four groups of four numbers/individuals each. The
Group [ (control group) received normal saline and the
Group II (standard reference group) was treated with
(10mg/kg) p.o of Pentazocine. Group III and IV
individuals were treated with H. atra extract at the dose
level of 100 and 200mg / kg (p.o) respectively. All the
doses were administered orally. After drug treatment,
the basal reaction time of all groups of animals was
recorded at different time intervals like 0, 1, 2 3, h and
the values were expressed as Mean + SD of 4 animals in
each group [23]. The data was analyzed by one way
ANOVA followed by Dunnett’s test.

Antipyretic activity:

Antipyretic activity was carried out by using Brewer’s
yeast induced hyperpyrexia method using digital
Telethermometer [24]. Whistar rats of either sex
weighing 120-180gm were selected. The animals were
divided into four groups of four animals each. They
were fasted for 24h before inducing pyrexia. Pyrexia
was induced in albino rats by injecting 15% (M/V)
aqueous suspension of Brewer’s yeast into the nape of
neck subcutaneously at 10 ml/mg of suspension to
initiate pyretic action. The initial rectal temperature of
each animal was recorded by digital thermometer. After
18 hours, the animals developing 0.59C rise in the rectal
temperature were selected for further studies. The
Group I (control group) received normal saline and the
Group II (standard reference group) was treated with
(25 mg / Kg) p.o of Paracetamol orally. Group III and IV
animals were treated with H. atra extract at the dose
level of 100 and 200mg / kg (p.o). The rectal
temperature was recorded at 1, 2, 3, 4 hours after
administration of the test drug/ extracts.

Central Nervous System (CNS) Depressant activity:
Effect of Locomotor activity was used to detect the CNS
depressant activity. A computerized locomotion
detection system (actophotometer) equipped with
photosenser was used to measure spontaneous
locomotor activity and rearing [25]. In the experiment,
each rat was individually placed in a transparent cage
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(25X48 X 18 cm3) before the administration of extract
and the locomotor activities were recorded for 10
minutes. The animals were divided into four groups.
The Group I served as an untreated control, Group II
was treated with standard Caffeine (30 mg / kg, i.p).
Group III and IV animals were treated with Holothuria
atra extract at the dose level of 100 and 200mg / kg
(p.0). Sodium lauryl sulphate at 1.0% was used as
suspension medium. Basal reaction time was noted
before and 30 minutes after the administration of
treatment. The locomotor activity was observed and the
percentage of changes in the activity was recorded.
In-vivo Imnmunomodulation study (Carbon clearance
test)

Swiss albino mice were divided into four groups, each
containing 6 animals. Group I (control) was given 1.0%
sodium carboxy methyl cellulose in  water
(0.3ml/mouse) for 5 days. Group II-IV were given
different concentrations of methanol extract of H. atra at
the dose of (25, 50 and 100 mg/kg, p.o.) for 7 days. At
the end of 7th day, after 48 h, mice were injected via the
tail vein with carbon ink suspension (1:50 dilution of
Indian ink, Camel, 10 pl/gm body wt.). Blood samples
were withdrawn (in EDTA solution 5 ul) from the retro-
orbital vein at 3 to 12 min. Then 25-pl sample was
mixed with 0.1% sodium carbonate solution (2 ml) and
its absorbance at 650 nm was determined [26]. Results
were expressed as the arithmetic mean * S.E.M. of six
mice. The statistical significance was assessed using
one-way analysis of variance (ANOVA) followed by
Dunnett’s test. The values expressed as P< 0.05, and P<
0.001 were considered significant.

Antioxidant activity (DPPH Scavenging Assay):
Antioxidant activity of the extracts was measured in
terms of radical scavenging ability by using the stable
radical 1, 1-diphenyl-2-picrylhydrazyl (DPPH), as
described [27]. Different concentrations of extracts at
0.1ml and standard ascorbic acid were taken in different
test tubes. To this 2.5 ml of 0.1mM methanolic solution
of DPPH was added and shaken vigorously. The tubes
were kept at room temperature for 20 minutes. The
control was prepared as above using the DMSO instead
of the extract. 100 pl of extracts in 2.5 ml methanol was
used as blank. The changes in the absorbance of the
samples were measured at 517nm. Radical scavenging
activity was expressed as the inhibition percentage and
was calculated using the following formula Percentage
radical scavenging = (Control OD - Sample OD/Control
0D)*100

Antioxidant capacity was expressed in ICso values. All
measurements were carried out in triplicates.

RESULTS AND DISCUSSION

Anti-inflammatory activity: The anti inflammatory
effect was demonstrated by the inhibitory effect of
carrageenan induced paw edema is depicted in (Table

1). The results were comparable with that of standard
Diclofenac sodium (10mg).The anti inflammatory
activity was determined using the standard mean and
standard error values from 0 to 5 hrs followed by one
way ANOVA Dunnett’s test. The H. atra extract had high
activity at 100mg and at 200mg levels; though only
gradual increase in value was noticed. Both the
concentrations showed significant (p<001) values.
These results indicated the important anti-
inflammatory effect which inhibited almost 50% of the
induced edema. The body wall extracts of H. atra
suppressed the acute and chronic inflammation
strikingly in rats. The anti inflammatory action of the
Holothuria atra was maximal at 100 and 200mg/kg. The
release of histamine serotonin and prostoglandin could
be related to reduce the inflammation. Stichopus
japonicus and Stichopus chloronotous sea cucumbers
found in Korea have potent melanin biosynthesis
inhibitory activity. They possessed fatty acids with
effective antitumor, anticoagulant and antiinflammatory
activities [28]. Sea cucumbers such as Apostichopus
japonicas, Cucumaria frondosa, Stichopus chloronotus
and Holothuria scabra were reported to contain high-
value components and bioactives including lectins,
peptides, glycoprotein, glycosphingolipids and essential
fatty acids [29].

Analgesic activity:

The extracts of Holothuria atra exerted a dose
dependent increase in latency time when compared
with the control groups is shown in (Table 2). In H. atra
the percentage inhibition measured for 100mg was as
55.30%, 63%, and 75.10%. At 200 mg the percentage
the inhibition was 61.07%, 70.66 and 84.355%
respectively. The reference standard drug pentazocine
and control values were compared. The results were
statistically significant (p<0.001). It was denoted that
the Holothuria atra exerted analgesic activity. The
occurrence of compounds in H. atra such as isoquinoline
alkaloids and phenolic compounds could show analgesic
activity. Holothuria tubulosa, Leptogorgia ceratophyta,
Coscinasterias tenuispina and Phallusia fumigata
extracts were used using dichloromethane and
methanol to assess their analgesic activity Compounds
such as triterpene glycosides, glycosaminoglycans and
lectins seen in sea cucumbers acted as analgesics [30].
The H. atra extracts of 100mg/kg showed analgesic
activity of 75%. It was compared with the standard drug
pentazocine. It suggested a possibility of analgesic
potency of extracts. Analgesic activity of Sea cucumber
Stichopus japonicas extracts at a dosage of 300 mg/kg
was studied on rats and it was compared with the drugs
such as morphine, aspirin and paracetamol. They
showed efficacy of 50% [31].
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Treatment Grou Dose Increase in paw volume (ml)
P (mg/kg)
Oh 1h 2h 3h 4h 5h
Control I 0.586+0.0 0.928+0.005 0.988+0.0 0.939+0.0 0.847+0.00 0.725+ 0.586+0.005
04 05 05 5
Diclofena II 10 0.597+0.004 0.767+0.007 0.748+0.00 0.648+0.00 0.617+0.00 0.598+0.00
c sodium ns * 8" 9 8 8"
Holothuri 111 100 0.588+0.0 0.756+0.00 0.708+0.00 0.644+0.00 0.620+0.00 0.570+0.00
aatra 01ns 7" 7" 8" 8" 8
v 200 0.572+0.0 0.825+0.00 0.713+0.00 0.673+0.00 0.631+0.00 0.582+0.00
07 ns 6 6 7" 8 8"

Table 1: Antiinflammatory activity using methanolic extracts of Holothuria atra
P value calculated by one way ANOVA followed by Dunnett’s test ns - non significant; *p<001 (significant), n=4, values are mean+*SEM

Treatment Group Dose Reactiontime (sec) afterdrug administration Percentage inhibition (%)
(mg/kg) 1hr 2 hr 3 hr 1 hr 2 hr 3 hr
Control I - 1.73+0.48 2.72%0.25 2.85+0.29 0.0 0.0 0.0
Pentazocine II 10 7.5+0.65™ 9.25+0.48™ 15.25+x0.42" 73.07 80.20 99.59
Holothuria atra 111 100 4.5+0.43" 5.33+0.41™ 6.44+0.43" 55.30 63.00 75.10
Control Y% 200 5.7+0.22** 6.15+0.71** 7.70+0.64** 61.07 70.66 84.35

Table 2: Analgesic activity using methanolic extracts of Holothuria atra
P value calculated by one way ANOVA followed by Dunnett’s test N=4, values are Mean + SEM *P<0.01, **P<0.001 (significant), values are

compared with control group

Antipyretic activity:

The methanol extracts H. atra were given orally to
group 3 and 4 at 100 and 200mg dosages respectively.
The difference in temperature between 0 hour and at
the end of 4 hours was compared and analysed with
that of the standard drug Paracetamol. Significant value
noted at *p<0.05 and at **p<0.01 thus indicated high
significance. The extracts showed a constant and
steady level decrease in temperature at 100 and 200mg
dosages of Holothuria extracts as shown in (Table 3).
Sea cucumber extracts (SCE) unlike paracetamol,
consistently showed marked antipyretic effects in all
the animal models used such as rabbits and guinea
pigs. It also exhibited anti-anaphylactic, and gastro
protective effects [32]. Sea cucumber Holothuria edulis

extracts indicated the presence of neurostimulators
agents which act on the central nervous system [33].
The fatty acids seen in Holothuria atra could act as the
substrate for the biosynthesis of eicosanoids which are
known to mediate inflammation and regulate CNS.
Based on this mode of action, compounds that inhibit
PLA2 activity have been targeted as potential
therapeutic agents in the treatment of inflammation
and neurological disorders.The in vitro analysis of
glycosphingolipids from sea cucumbers Stichopus
chloronotus for neuritogenic avtivity may lead to the
development of therapeautic products for neurological
disorders [34].

Treatment Group Dose Initial temp. Rectal temperature °C in hour = SEM
(mg/kg) €9)
37.53+0.09 38.15+0.16 38.16+0.09 38.18+0.09 38.20+0.09 37.23+0.1
Control |
Paracetamol 11 45 37.39+0.13* 38.70+0.17* 37.96+0.20™ 37.77+0.27 " 37.70+0.34 " 37.50+0.31"
Holothuria 11 100 35.42+0.07 35.92+0.11" 35.63+0.1" 35.56+0.27" 35.47+0.25*" 35.33+0.24 ™
atra

v 200 35.38+0.08 35.22+0.10 35.88+0.21 * 35.75+0.20** 35.54+0.25* 35.26+0.30"

Table 3: Antipyretic activity using methanolic extracts of Holothuria atra
P value calculated by one way ANOVA followed by Dunnett’s test Mean + SEM, (n=4), ns - non significant, *P<0.05, **P<0.01 (significant)

Central Nervous System (CNS) Depressant activity:

Locomotor activity was considered as an index of
alertness and a decrease in it indicated sedative activity
as shown in (Table 4). Moreover, the effect on

locomotor activity was less for H. atra extracts. The
results were compared with the control and the
stimulant drug caffeine at the dose of 30mg as the
standard. The CNS depressant activity of the methanol
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H. atra revealed significant depression pattern in the
test for locomotor activity in rats. The reduced
locomotor activity assessed by actophotometer was
found to be extract-dependent. The H. atra extract
showed the maximum effect of 20%. Similarly
Psolusosides A and B isolated from the holothurian
Psolus fabricii a triterpene glycoside acts as an inhibitor
in regulation of the central nervous system on rats. It
was involved in inhibition cholesterol affinity [35]. It is

regulatory action. It was compared with that of
caffeine. The extract was shown to contain a complex
mixture of structurally different brominated pyrrole
alkaloids. It could be used as a stimulant in reducing
the growth of neurological disorders. The in vitro
analysis of glycosphingolipids from sea cucumbers
Stichopus chloronotus for neuritogenic avtivity may
lead to the development of therapeautic products for
neurological disorders [36].

found that Holothuria atra was effecting CNS
Treatment Group Dose Meanlocomotoractivity scores in ten minutes Percentage of Nature of action
(mg/kg) locomotor activity
Before treatment After treatment

Control 1 - 163.5+1.708 162.5+1.708 0.6 No actiom
Caffeine 11 30 170.5+£2.218 224+3.163 24 Stimulant
Holothuria atra 111 100 155+1.10 173.4+£1.708 0.4 Stimulant
I\Y% 200 165+1.290 235+13.329 20 Stimulant

Table 4: CNS locomotor activity using methanolic extract of Holothuria atra

In-vivo Inmunomodulation activity:

Sea cucumber species of H.atra have shown moderate
immunomodulator activity at a concentration of 25, 50
and 100 mg/ml as compared with control in (Table 5).
The in vivo immunomodulatory study with carbon
clearance test on mice showed that these extracts acted
as immune stimulant. Holothuria atra showed
magnificient inhibition effect at 50 and 100mg of the
extract with potent values showing P < 0.001

significant and then maximum effect at P < 0.05 seen
statistically significant at the dosage of 25 and 50mg of
extracts. Frondoside A from sea cucumber Cucumaria
frondosa and Stichopus japonicas an immunostimulant
of cell-based immunity including phagocytosis have
significant effect on amplification of humoral immune
activity or adjuvant properties [37].

Time minutes in Group control 25mg/kg H.atra 50mg/k Hatra g 100mg/kg H.atra
3 1 0.42 £ 0.26 0.83 + 0.45 1.24 + 0.24* 1.81+0.30**

*k

6 11 0.37 £0.29 0.85+0.36 1.05£0.20* 1.32+0.05
*k

9 111 0.30£0.33 0.78 £ 0.42 115 + 0.28* 1.58+0.53

12 v 0.25+£0.27 0.75+0.34 1.20 £ 0.51* 1.65+0.35**

Table 5: Effect of Holothuria atra extracts on carbon clearance in mice
Values are mean + SEM (n=6) * P < 0.05, ** P < 0.001
Antioxidant activity:

The antioxidant activity of extracts was evaluated by
their ability to scavenge free radicals by using DPPH
assay were monitored in (Table 6). The extract
concentration that caused scavenging of 50% of DPPH
(ICs0) was evaluated. The ICso value of Holothuria atra
was 300. In the present study methanolic extracts
exhibited higher DPPH scavenging capacity. The
inhibition effect increased at higher concentrations
with promising antioxidant activity. In general the
antioxidants play the important role of protecting the
human body against damage by reactive oxygen
species [38]. Furthermore previous epidemiological
studies have shown that the intake of natural

antioxidants has been associated with reduced risks of
cancer and other diseases associated with oxidative
damages [39].

Concentration
Extracts ug/ml Inhibition(%) ICso0 Value
25 27.60
: 50 36.35
Holothuria
atra 75 64.00 300
100 84.66
125 95.72

Table 6: DPPH radical scavenging activity of Holothuria atra
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CONCLUSION

This study is a preliminary evaluation of
pharmacological studies of H.atra extract. Therefore it
could be concluded that sea cucumber can be explored
as a potential source of high-value bioactive
metabolites and could be used in the pharmaceutical
industry. The results of the present study showed that
it acts as an effective antioxidant with significant
pharmacological properties such as anti-inflammatory,
analgesic, antipyreticc, and immunomodulatory
activities. Further studies of Isolation and structure
elucidation of compounds in H. atra are currently in
progress.

ACKNOWLEDGMENT

The authors are thankful to Dr.A.Thanga Thirupathi
Principal, and the Management of Sankaralingam
Bhuvaneshwari College of Pharmacy, Sivakasi for
providing the support and facilities.

REFERENCES

1. Werner E, Muller G, Heinz C, Wiens M, Ottstadt SP, Batel R:
Traditional and modern biomedical prospecting: Part II—the
Benefits approaches for a sustainable exploitation of biodiversity
(Secondary Metabolites and Biomaterials from Sponges). Advance
Access Pub 2004; 1(2): 13-144.

2. Beauregard KA, Truong NT, Zhang HY, Beck WY: The detection
and isolation of a novel antimicrobial peptide from the echinoderm,
Cucumaria frondosa. Adv Exp Med Biol 2001; 484: 55-62.
http://dx.doi.org/10.1007/978-1-4615-1291-2 5

3.Zou ZR, Yi YH, Wu HM, Wu JH, Liaw CC, Lee KH: Intercedensides
A-C, three new cytotoxic triterpene glycosides from the sea
cucumber Mensamaria intercedens Lampert. ] Nat Prod 2003; 66:
1055-1060. http://dx.doi.org/10.1021/np030064y

4.Han H, Yi Y, Xu Q, La M, Zhang H: Two new cytotoxic triterpene
glycosides from the sea cucumber Holothuria scabra. Planta Med
2009; 75: 1608-1612. http://dx.doi.org/10.1055/s-0029-1185865
5.Jung JH, Pramod BS, Hung TD, Huayue LI, Jongki H, Sook S:
Chemical Investigation of the Sea Cucumber Stichopus japonicas.
Nat Prod Sci 2008; 14:1.

6. Zhang SY, Yi YH, Tang HF: Bioactive triterpene glycosides from
the sea cucumberHolothuria fuscocinerea. ] Nat Prod 2006;
69(10):1492-5. http://dx.doi.org/10.1021 /np060106t

7.Han Y, Yang B, Zhang F, Miao X, Li Z, Zhi Z: Characterization of
antifungal chitinase from marine Streptomyces sp. DA11 associated
with South China Sea sponge Craniella australiensis. Mar.Biotechnol
2009; 11(1): 132 - 40. http://dx.doi.org/10.1007/s10126-008-
9126-5

8.Peter ], Bechtel A, Oliveira CM, Necla D, Scott S: Chemical
composition of the giant red sea cucumber,Parastichopus
californicus, commercially harvested in Alaska. Food Science &
Nutrition 2013; 1(1): 63-73. http://dx.doi.org/10.1002/fsn3.12

9. Shahrulazua A, Samsudin AR, Iskandar MA, Amran AS: The In-
Vitro Effects of Sea Cucumber (Stichopus spl)Extract on Human
Osteoblast Cell Line. Malaysian Orthopaedic Journal 2013; 7: 1.
10.Jean M, Emilien P, Girard KL, Legault ], Salwa K, Selim K:
Quantification of phenolic contents and antioxidant capacity of
Atlantic sea cucumber, Cucumaria frondosa. Food Chem. 2007; 104
(3): 1040-1047.
http://dx.doi.org/10.1016/j.foodchem.2007.01.016

11. Kariya Y, Mulloy B, Imai K, Tominaga A, Kaneko T, Kyogashima
M: Isolation and partial characterization of fucan sulfates from the
body wall of sea cucumber Stichopus japonicus and their ability to
inhibit osteoclastogenesis. Carbohydr Res 2004; 339: 1339-1346.
http://dx.doi.org/10.1016/j.carres.2004.02.025

12. Zhang Y, Song S, Liang H, Wang Y, Wang W, Ji A: Enhancing
effect of a sea cucumber Stichopus japonicus sulfated
polysaccharide on neurosphere formation in vitro. ] Biosci.Bioeng
2010; 110(4): 479-486.
http://dx.doi.org/10.1016/j.jbiosc.2010.05.009

13. Zhao ], Wu M, Kang H, Zeng W, Liang H, Li Z: Low molecular
weight  fractions and preparation of a  fucosylated
glycosaminoglycan from sea cucumber. 2009; CN patent,
200910110114.0.

14.Linhardt R], Loganathan D, Al-Hakim A, Wang H, Walenga JM:
Hoppensteadt D: Oligosaccharide mapping of low molecular weight
heparins: Structure and activity differences. ] Med Chem 1990; 33:
1639-1645. http://dx.doi.org/10.1021/jm00168a017

15. Herecia F, Ubeda A: Anti-inflammatory activity in mice of
extracts from Mediterranean marine invertebrates. Life Sci 1998;
62 (9):115-120.

16. Himayaa SWA, Ryua B, Qian ZJ, Kwon KS: Sea cucumber,
Stichopus japonicus ethyl acetate fraction modulates the
lipopolysaccharide induced iNOS and COX-2 via MAPK signaling
pathway in murine macrophages. Environ Toxicol Phar 2010; 10:
1016.

17. Alexandra SS, Avilov AS, Kalinovsky A, Dmitrenok PS, Kalinin
VI, Morre J: Glycosides from the North Atlantic sea cucumber
Cucumaria frondosa V - Structures of five new minor trisulfated
triterpene oligoglycosides, frondosides A7-1, A7-2, A7-3, A7-4, and
isofrondoside. C. Can ] Chem 2007; 85(9): 626-636.
http://dx.doi.org/10.1139/v07-087

18. Ridzwan RH, Hanis ZH, Daud JM, Althunibat OY: Protein Profiles
of Three Species of Malaysian Sea Cucumber; Holothuria Edulis
Lesson, Holothuria Scabra and Stichopus Horrens. Eur | Sci Res
2012; 75(2): 255-261.

19. Wijesinghe WA, Jeon Y], Ramasamy P, Wahid ME, Vairappan CS:
Anticancer activity and mediation of apoptosis in human HL-60
leukaemia cells by edible sea cucumber (Holothuria edulis) extract.
Food Chem 2013; 139(1-4):326-31.
http://dx.doi.org/10.1016/j.foodchem.2013.01.058

20.Rashid MA, Gustafson KR, Cartner LK, Pannell LK, Boyd MR:
New nitrogenous constituents from the South African marine
ascidian Pseudodistoma sp. Tetrahedron 2001; 57: 5751 - 5755.
http://dx.doi.org/10.1016/S0040-4020(01)00518-X

21. Winter CA, Risley EA, Nuss GW: Carrageenin induced edema in
hind paw of the rats an assay for anti-inflammatory drugs. Proc Soc
Exp Biol Med 1962; 111: 544.
http://dx.doi.org/10.3181/00379727-111-27849

22.Duwiejua M, Zeitlin IJ, Waterman PG Gray Al: Antiinflammatory
activity of Polgonium bistorta, Guaiacum officinale and Hamamelis
virginiana in rats. ] Pharm Pharmacol 1994; 46: 286-290.
http://dx.doi.org/10.1111/j.2042-7158.1994.tb03795.x

23. Kulkarni SK: Hand Book of Experimental Pharmacology. Vallabh
Prakashan Delhi India: 1999; pp: 117.

24. Bhalla TN, Gupta MB, Bhargava ]JP: Antipyretic and analgesic
activity of some natural products. IJP 1971; 10 (3):16-18.

25. Turner RA: Depressants of the CNS. In Screening procedure in
pharmacology. Vol.1 1st ed. New York: Academic Press; 1972; P. 78-
88.

26.]Jayathirtha MG, Mishra SH: Antioxidants determination by the
use of a stable free radical. Nature 2004; 4617: 1199-1200.
27.Blois MS: Antioxidant determinations by the use of a stable free
radical. Nature 1958; 181: 1199- 1200.
http://dx.doi.org/10.1038/1811199a0

28. Fredalina BD, Ridzwan BH, Zainal AA, Kazwandi MA, Zaiton H:
Fatty acid compositions in local sea cucumber stichopus
chloronotous for wound healing. Gen Pharmacol 1999; 33: 337- 340
http://dx.doi.org/10.1016/S0306-3623(98)00253-5

29.Bordbar S, Anwar F, Saari, N: High-value components and
bioactives from Sea Cucumbers for Functional Foods-A Review. Mar
Drugs 2011; 9: 1761-1805.

© Asian Journal of Biomedical and Pharmaceutical Sciences, all rights reserved. Volume 4, Issue 35,2014. 42


http://dx.doi.org/10.1007/978-1-4615-1291-2_5
http://dx.doi.org/10.1021/np030064y
http://dx.doi.org/10.1055/s-0029-1185865
http://dx.doi.org/10.1021/np060106t
http://dx.doi.org/10.1007/s10126-008-9126-5
http://dx.doi.org/10.1007/s10126-008-9126-5
http://dx.doi.org/10.1002/fsn3.12
http://dx.doi.org/10.1016/j.foodchem.2007.01.016
http://dx.doi.org/10.1016/j.carres.2004.02.025
http://dx.doi.org/10.1016/j.jbiosc.2010.05.009
http://dx.doi.org/10.1021/jm00168a017
http://dx.doi.org/10.1139/v07-087
http://dx.doi.org/10.1016/j.foodchem.2013.01.058
http://dx.doi.org/10.1016/S0040-4020(01)00518-X
http://dx.doi.org/10.3181/00379727-111-27849
http://dx.doi.org/10.1038/1811199a0
http://dx.doi.org/10.1016/S0306-3623(98)00253-5

Issac D et al: Asian Journal of Biomedical and Pharmaceutical Sciences; 4(35) 2014, 36-43.

http://dx.doi.org/10.3390/md9101761

30. Lavitra T, Rachelle D, Rasolofonirina R, Jangoux M, Eeckhaut I:
Processing and marketing of holothurians in the Toliara region,
southwestern Madagascar. SPC Beche-de-mer. Inf Bull 2008; 28:
24-33.

31.Huizeng F: Sea cucumber: Ginseng of sea Zhongguo. Mar Med
2004; 82: 37-44.

32.Yaacob HB, Kuraishi Y: Emergence of biologically active
histidine-containing peptides in golden sea cucumber extract. Jpn ]
Pharmacol 1995; 198: 98.

33.Noah RM, Sahalan AZ, Yusuf Z, Jais MR, Warif NA, Hashim R:
Antimicrobial action of Holothuria edulis extract and its effect on
the oxidative burst of human neutrophils.3rd International
symposium on antimicrobial agents and resistance, seoul, korea:
2001; pp:414.

34.Yamada K, Hamada A, Kisa F, Miyamoto T, Higuchi R:
Constituents of holothuroidea 13 structure of neuritogenic active
ganglioside molecular species of the sea cucumber Stichopus
chloronotus. Chem.Pharm Bull 2003; 51: 46-52.
http://dx.doi.org/10.1248/cpb.51.46

35. Gorshkova IA, Kalinin VI, Gorshkov BA, Stonik, VA: Two different
modes of inhibition of the rat brain Naq,K(q)-ATPase by triterpene
glycosides, psolusosides A and B from the holothurian Psolus
fabricii. Comp.Biochem.Physiol 1999; 122:101-108.

36.Yamada K, Matsubar Y, Kaneko M, Miyamoto T, Higuchi R:
Constituents of Holothuroidea. Isolation and structure of a
biologically active ganglioside molecular species from the sea
cucumber Holothuria leucospilota. Chem. Pharm.Bull 2001; 49: 447
- 452. http://dx.doi.org/10.1248 /cpb.49.447

37.Cong L, Yang X, Wang X, Tada M, Lu M, Liu H: Characterization of
ani-type lysozyme gene from the sea cucumber Stichopus japonicus,
and enzymatic and nonenzymatic antimicrobial activities of its
recombinant protein. ] Biosci Bioeng 2009; 107: 583-588.
http://dx.doi.org/10.1016/j.jbiosc.2009.01.016

38. Govindarajan R: Antioxidant approach to disease management
and the role of 'Rasayana’ herbs of Ayurveda. ] Ethnopharmacol
2005; 99:165-178. http://dx.doi.org/10.1016/j.jep.2005.02.035

39. Rietveld A, Wiseman S: Antioxidant effects of tea: evidence from
human clinical trials. ] Nutr 2003; 133: 3285-3592.

© Asian Journal of Biomedical and Pharmaceutical Sciences, all rights reserved. Volume 4, Issue 35,2014.

43


http://dx.doi.org/10.3390/md9101761
http://dx.doi.org/10.1248/cpb.51.46
http://dx.doi.org/10.1248/cpb.49.447
http://dx.doi.org/10.1016/j.jbiosc.2009.01.016
http://dx.doi.org/10.1016/j.jep.2005.02.035

