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ABSTRACT

Within the frame of a biodiversity and bioactivstydy of marine macro organisms from the Persialf,&tichopus
hermanni a sea cucumber species extracts weretigatsd for cytotoxic, antibacterial and antifungattivities
against five human pathogenic microorganisms. Alhaentrations of extracts showed no antibacterietivaty
towards the tested strains. In antifungal assagssia cucumber extracts showed significant actbatgly against
Aspergilus niger with MICs ranging from 3 to L§/ml. The highest antifungal activity was foundbiody wall
(MeOH) extract with an inhibition zone of 38 mm mgaA. niger at 18g/ml extract concentration. Body wall and
Cuvierian organ extracts of this species exhibitdotoxic activities. It is important for future search to
concentrate on finding the mechanisms employedehycsicumbers to defend themselves against invagtien,
mechanism of infections and the type of chemicalpounds in S. hermanni extracts that inhibit amifal growth
or proliferation in less exploited areas such as Bersian Gulf.
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INTRODUCTION

More than 15,000 natural products, used for diffefgurposes, have been mainly isolated from maspenges,
jellyfish, sea anemones, corals, bryozoans, mdluschinoderms, tunicates and crustaceans [1]. Mdrijiese
secondary metabolites possess interesting biolbgiavities [2]. Drugs from marine sources areaaga, which
offers an unprecedented opportunity for their pteooiogical exploration and hence have receivedt gitantion
during recent years for natural product chemist&rypromising area of study. Some of these componeats
commercialized and reached the market, i.e. theieitagent vidarabin (Ara-A), or the antitumoreats cytarabin
(Ara-C), ecteinascidin 743 (Yondéljsand eribulin (Halave).

There is a continuous and urgent need to discoe&r antimicrobial and antifungal compounds with dbee
chemical structures and novel mechanisms of adliom to an alarming increase in the incidence of aed
reemerging infectious diseases and developmemsidtance to the antibiotics in current clinicad.us

Sea cucumber is a marine invertebrate of the phyaitinoderm and the class Holothuroidea, whictoimél on
the sea floor worldwide. There are some identified cucumber species in Iranian water (Persiar) @uf it seems
Stichopus hermanni is dominant species in cordllistends in Persian Gulf [3].

Sea cucumbers have been well recognized as adaditraditional remedy in Chinese and Malaysiarditure for
their effectiveness against hypertension, asthheymatism, cuts and burns, impotence and constipfti. These
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medicinal benefits and health functions of sea mimrs can be attributed to the presence of apjnecienounts of
bioactive compounds, especially the triterpene agigdes (saponins), chondroitin sulfates, glycosagiican,
sulfated polysaccharides, sterols (glycosides aldtss), phenolics, peptides, cerberosides artibfesf5].

Several studies have shown multiple biologicalwititis of sea cucumber species. These include wdeading
promoters and exhibiting antinociceptive, antibdateantifungal, antioxidant and cytotoxic propest[6-7-8-9-10-
11]. They are also rich in saponin glycosides &xibit anticancer activity [12].

Despite of several worldwide studies that have aack the efficacy of some sea cucumber specieo&sitfal
sources of antifungal, antibacterial and cytotosiampounds, there is lack in information about Isvet these
activities in most sea cucumber species in PerS8alf. Therefore, in our ongoing program to monitmd
investigate the biodiversity and bioactivity of nm& macro organisms from the Persian Gulf we stlidiesea
cucumberS. hermannfrom Qeshm Island as part of a research hopesdonew potential of these compounds in
Iranian sea cucumbers.

MATERIALS AND METHODS

Sampling and identification

Sea cucumber Samples(n=30) were caught around Qetmd in the North Coast of Persian Gulf in Ja0é&2 by
scuba diving in the depths of 5-15 m. The samplesewdissected to remove internal organs, and packed
immediately with ice prior sending to the lab anebkat —20°C until extracted. The taxonomic idgntf the
samples was confirmed Rrofessor Chatland Conad from the Laboratoire th§o® marine, Université de la
Réunion, Saint Denis, France.

Extraction of the samples and isolation

Bioactive compounds were extracted as a functiotheir polarity using water and organic solventsoading to
method of Mamelona&t al., [13]. The samples of Gonad (G), Respiration Tie&)( Cuvierian Organ (CO), and
Body Wall (BW) were defrosted before use. The baayl recuperated was cut into small pieces. Theptesnwvere
homogenized using a blender and suspended folldweextraction with ethyl acetate, methanol and wate
methanol (50%) successively by percolation (72 hdach solvent) at room temperature. After filoatiand
centrifugation (15 min, 30,000 xg, 4° C), extrastye evaporated under vacuum at 45° C by a rotaagozator.
The powdered extracts of each sample were obtdipdeteze dryer and stored at -20 °C.

Assay of cytotoxicity effect

Cytotoxic activity of extracts was determined byrgrShrimp Lethality assay (BSA) as described byddeet al.,
[14]. Simple zoological organisniftemia saling was used as a convenient monitor for the scrgeflihe cysts of
the brine shrimp hatched in artificial seawateB¢3.NaCl solution) for 48 hours to mature shrimpezhinauplii.
Different concentrations of each extract dissohiadnormal saline were obtained by serial dilutidrour
concentrations of each extract were prepared v@tH @0, 500 and 1000 pg/ml. Twenty naupliis wergegidto each
concentration of the extracts in 24 well chambietes. Number of nauplii alive noted after 24 h. Thertality end
point of the bioassay was determined as the abs#nmentrolled forward motion during 30 secondbgervation.
Seawater and berberine hydrochloride (LC50 3@fiml) were used as controls. Lethality percentages w
determined and LC50 calculated based on Probity&isalvith 95% of confidence interval using compugeftware
“BioStat-2007".

Antibacterial and antifungal assay

The antibacterial and antifungal activities of tHescabra extracts were assessed against Eschecichi(ATCC
1763), Staphylococcus aureus (ATCC 25923), Pseudasnaeruginosa (ATCC 25853) Candida albicans (ATCC
10231) and Aspergillus niger (ATCC 16404) by thes®Diffusion Susceptibility method triplicates. Mitum
inhibitory concentrations (MIC) of the extracts wetested in the lowest concentration at which nomjr was
observed. Gentamycin, Fluconazole and Ciprofloxagre used as positive controls [15].

RESULTS

Curry sea cucumbef{ichopus hermannhas long shaped with a rectangular cross-seationupper side wrinkled
or deeply ridged with small black bumps and undersmoother. Entire body has different shades @feb®
brown with irregular brown patches and fleshy tabes projecting along the sides without cuts orlbmads across
the mouth. Color of live specimens variable, itusually brownish yellow and often mottled and withrker
papillae giving a spotted appearance. Normallyslisgetween 0 and 22 meter deep but also it likekoghaandy
areas.
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Table 1. Antimicrobial activity of Body Wall (BW), Cuvieran Organ (CO) and Respiration tree (RT) of Sthopushermanni extracts
from the Persian Gulf

Organism Extract Zone of Inhibition (mm)

MIC pg/ml | 4 pg/ml| 8 pg/ml| 10 pg/ml| 14 pg/ml| 16 pg/ml| 18 pg/ml
A.niger BW(methanol) 3 18 20 22 24 30 38
A.niger BW(methanol-water) 7 0 10 11 13 15 15
A.niger CO(methanol) 7 0 14 14 20 22 30
A.niger RT(ethyl acetate) 15 0 0 0 0 20 20

Table 2. Cytotoxic activity of Body Wall (BW), Cuvieran Organ (CO) of Stichopushermanni extracts from the Persian Gulf

Dose Log Lethality chi- 95%
species extract (ug/ml) | dose total | Alive Death (%) LC50 square Confidence Limits
Lower Upper
10 1 20 17 3 15
BW 100 2 20 11 9 45
(methanol) 500 57 20 6 14 70 144.827| 0.078 | 56.654 338.21
1000 3 20 5 15 75
10 1 20 18 2 10
BW 100 2 20 10 10 50
(methanol- water)] 500 2.7 20 5 15 75 109.76 | 0.297 52.21 202.731
Stichopus 1000 3 20 2 18 90
hermanni 10 1 20 18 2 10
CcO 100 2 20 13 7 35
(methanol- water)] 500 2.7 20 10 10 50 328.562)| 0.489 | 142.384| 1043.868
1000 3 20 6 14 70
10 1 20 16 4 20
CcoO 100 2 20 12 8 40
(ethyl acetate) 500 2.7 20 9 11 55 196.2911 0.731 65.383 665.654
1000 3 20 5 15 75

Table 1 summarizes the biological activity of meibla water-methanol and ethyl acetate extracts. All
concentrations of extracts showed no antibacteiéivity towards the tested strains. In antifungassays the sea
cucumber extracts showed significant activity solagainstAspergilus nigerwith MICs ranging from 3 to 15
pg/ml. The highest antifungal activity was foundhiady wall (MeOH) extract with an inhibition zone 88 mm
againstA. nigerat 18ug/ml extract concentration. Body wall and Cuvier@gan extracts of this species exhibited
cytotoxic activities (Table, 2). Here we must sttitat at the relevant concentration 10 pg/mL neaoytoxicity is
given (only 10-20 % Lethality).

DISCUSSION

During the past three to four decades many effoatge been devoted to isolating numerous biologicaditive
novel compounds from marine sources. Sea cucunaversne of the potential marine animal's medicuadlies.
The medicinal properties of these animals are laadrto the presence of functional components witmgsing
multiple biological activities [5].

Although some preliminary data on bioactive of seaumber is available, this marine animal, duetgcspecies
diversity, availability and medicinal utility, renms a highly potential candidate for the searcmo¥el marine
compounds for drug discovery especially in Per&auf. So far, numerous studies have been condumtedea
cucumber, but still potential exists to isolate dohehtify new compounds from different parts ofigas species of
this harvestable marine invertebrate.

The indiscriminate use of antimicrobial agents tesilted in the emergence of a number of drugteetibacteria,
fungi, and viruses. To overcome the increasingstasce of pathogenic microbes, more effective aotohial
agents with novel modes of action must be develojsh cucumbers used in traditional medicines dat tr
infectious diseases seem to be an abundant solirewobioactive secondary metabolites. Therefoeesitreening
of sea cucumber extracts can be a great interestiémtists in the search for new drugs for greafézctive
treatment of several diseases.

Although there were significant antifungal and ¢gic activity for methanol and methanol-water exts of the
isolated organs o8. hermannino antibacterial activity of these extracts wasasved. As shown in Table 1,
methanolic and water methalonic extracts have atdit antifungal activity againdt niger.
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The higher antifungal and cytotoxic activity of thiethanol and water Methanol extracts may be dubdayreater
solubility of the extracts in these organic solgeMiajority of the positive results have been reedrdn the
methanol and water methanol fractions it shows tifvey are a good solvent systems for the soluhdftpioactive
compounds present in tige hermanni.

The effect of extract againAt nigerwas so higher implying that this sea cucumberbmntilized as anti-mycotics
drugs against infection @f. nigerin patients with pulmonary tuberculosis [16]. TAetifungal property of thes.
hermanniextracts reveals that they are high enough tatitie effect against fungal pathogens than theshattIt
may due to the incidence of fungal presence inrthabitat induce the sea cucumber to produce thifuagal
compoundsS. hermannis considered to be of low value in the exporthkatibecause of the tendency of the body
wall disintegrate easily, while exposed to air mftervesting and during boiling[3]. Therefore, usassea
cucumbers, as potential source, for isolation ¢if@orobial agents can be suggested.

Although holothurians are known to contain triterpaylycosides, which show antifungal activity, fuongn still be
isolated from these organism€&ladosporium brevicompacturand C. sphaerospermunare common in the
holothuroids’ coelomCladosporium spp Aspergillus sppandPenicllium spp were found on the body surface of
the holothurians [17].

In this study, it was shown th& hermannextracts were not effective against any of thetdvéad species tested
even at a concentration of 18 pg/ml (Table, 2).Tdiely not inhibit bacterial growth at the highesstesl extract
concentration as well. This shows that the amotiaktvact present in the tissues of this species ho relationship
with its antibacterial activity. It seems there diferent bacterial spectrums in the sea whicpaghogenic for this
sea cucumber or it would possibly harm endosymindogtcterial species in this area.

The negative results @&. hermannagainst &aphylococcus aureuand E. coli and antifungal potential are highly
supported by the investigations of our previouslissin body wall and respiration tree from other Iranisea
cucumber species; i.eédolothuria leucospiloteand Holothuria scabrafrom Persian Gulf [10-11]. Rafat al. [18]
found the antifungal property of the hard corals extraetiseals that they are strong enough to be lesstaeff by
fungal organisms than the bacteria.

Methanol extract of sea cucumbéic(inopyga lecanorfashowed promising antifungal activitiyy vitro [19. Farouk
et al. [20] also isolated some bacterial strains fromoasitissues of the sea cucumber speckéslothuria atrg).
Antifungal activity isolated fromEohadschia marmorajaspecies of sea cucumber [21].

A wide variation of bioactivities among the seawmbers extracts suggests that a variety of substaane capable
of antimicrobial functionalities. Therefore, marinehinoderms can be explored as a sustainableahatuirce for
the discovery of novel antibiotic compounds [5].

The highest cytotoxic effect on water-methanol @ottiof body wall with LGy values about 109.76b pg/ml continue
with methanol extract frorbody wallwith LCsqvalues about 144.82ug/ml and ethyl acetate extrawct cuvierian
organ with LGq values about 196.29 pg/ml. Sea cucumbers are sBzhadt contain several compounds with
anticancer and antiproliferative properties [5].tiAroliferative and anticancer functionality of seacumber
extracts might be ascribed to the presence of dersble amounts of total phenols and flavonids lvlaie valued
as effective antioxidants to protect from oxidatsteess and degenerative diseases including cargaicers [22].
The isolation of sphenoid bases of sea cucumBichopus variegatlyscerberosides along with their cytotoxic
effects against human colon cancer cell lines weperted [23].

CONCLUSION

Based upon the antimicrobial potential as reveddgdseveral studies, it would be interesting to erplsea
cucumbers as a natural source for isolation of hamémicrobial agents for drug development again&tctious
diseasesA. naigeris still relevant bug in medical area; therefohemistry investigations from new resources are
ongoing These findings have encouraged us to continuenowk to determine the active ingredients. Therefore
further isolation and identification of active sttures from the active extracts of sea cucumbecispdérom Persian
Gulf is in progress. In addition, further investigas are needed to clarify intracellular pathwayglved in the
mechanism of the growth inhibition activity.
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