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ABSTRACT

The present study aimed to investigate the antbattproperties of crude
extracts from some soft coral species from the Bed, Hurghada, Egypt. Crude
extracts of Lobophytum pauciliforum, Dendronephthya hempricBarcophyton
gracile, Sarcophyton glaucum, Sinularia gardineBinularia leptoclados, Nephthea
pacifica, Sarcophyton acutum, Sarcophyton spongosind Xenia macrospiculata
were tested against fish and human pathogenic feciehe well cut - diffusion
technique was used to determine the absolute fctiviits (AU) and the minimal
inhibitory concentrations (MICs) using disc-diffasi technique were determined
against the most affected bacterial pathogéns¢li andS. aureus)The AU of the
ethanolic crude extract ranged from 1.4 to 25.0 $&arcophyton acutunand
Lobophytum pauciliforuprespectively. On the other side, ethyl acetatderextracts
showed the highest AU (16.0) fdr. pauciliforumagainstS. aeurus followed by
(11.1) of N. pacificaand X. macrospiculataagainst). The MIC oL. pauciliforum
ethyl acetate crude extract was recorded as (50nfif}y against bottE. coliand S.
areausATCC 6358.

Extracts from some soft corals showed the abibtynhibit the growth of some
pathogenic bacteria indicating that it could beduee medical purposes.
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INTRODUCTION

The ocean is considered to be a great source ettt drugs, and hence
marine natural products have attracted the attertidiologists and chemists for the
past five decades (Bhakuni and Rawat, 2005). O0@0 miovel compounds have been
isolated from shallow waters to 900-m depths ofd¢ba (Somnath and Ghosh, 2010).
The recent studies on the bioactive compoundstesbifrom marine organisms have
shown that they have anti-cancer, anti-bacterrdi;fangal or anti-inflammatory and
other pharmacological activities (Borowitzka andr@eitzka, 1992; Feblegt al,
1995; Mayer and Hamann, 2005; Somnath and GhoslQ)2@hemicals such as
alkaloids, phenols, steroids, terpenoids, are gskgn metabolites that have
toxicological, pharmacological and ecological sigaince (Somnath and Ghosh,
2010). The evolutionary success of soft coralsr@as of high levels of predation has
been attributed to their production of significamounts of secondary metabolites,
especially terpenes (Sammaras Al,1985). Many soft corals show predator
deterrence activity (Colet al, 1982; Taglialatela-Scafaét al, 2002). Soft corals
elaborate a large variety of sesquiterpenoids atetpenoids. Several of these are
found to be toxic. Guaiazulene from the gorgorauplexaura erectaxhibits mild
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activity againsPseudomonas aeruginasaubergorgic acid, a cardiotoxin, is obtained
from the Pacific gorgonian corgubergorgia suberosg§Groweisset al, 1985).
Pseudopterolide, an unusual diterpene with a 12imemng from the gorgonian
Pseudopterogorgia acerosshows unusual cytotoxic properties (Bandurageal.,
1982). The soft corals are very widespread throughize tropical Indo-Pacific area
including the Red Sea. The Red Sea reefs are mpdef dour main families;
Xeniidae, Nephtheidae, Alcyoniidae and Tubiporidaataining about 250 species.
All of these families and species are found scattebundantly along the reefs of the
Red Sea coast. Although they are abundant on tieSRa reefs, a few studies on the
soft corals were carried out in comparison to lamls. Most of the studies focused
on their abundance, diversity and growth. Howewgtudies on the biological and
microbial activities on the Red Sea soft coralsameost lacking. Thus, the present
study was suggested to investigate compounds ¢attdom some soft coral species
common in the Red Sea at Hurghada, Egypt and whttibg are effective in curing
some microbial infections. In addition, MICs andatgxicity were demonstrated.

MATERIALS AND METHODS

Sampling of soft corals

Soft corals were sampled off the National Institute Oceanography and
Fisheries at Hurghada on the Egyptian Red Sea.cbast species were collected
using SCUBA diving technique and identified (Thom$bDean, 1931; Gohar, 1940;
Ezz Al-Arab, 2009). The samples were then washedistiled water and frozen for
further the purpose of extraction of bioactive sabses.

Preparation of soft coral crude extracts

Fifty grams of each soft coral sample were macdratgh 100 ml of 70 %
aqueous ethanol and ethyl acetate solvents. Adekiisg for two weeks with shaking
twice daily, they were filtered through Whatman Fd@r paper. Ethanol and ethyl
acetate solvents were evaporated using rotary eatmpoto obtain crude extracts
(Ballantine, 1987).

Antibacterial activity against indicator strains
1- Well-cut diffusion technique:

Fifty millimeters of nutrient agar medium inoculdtewith indicator
microorganisms (0.5%) were poured into plates. rAielidifying, wells were
punched out using 0.5 cm cork borer, and eachef Hottoms was then sealed with
two drops of crude extract. All plates were incelolaat appropriate temperature for
24-48 hrs. After incubation period, the radius lgfac zone around each well (Y) and
the radius of the well (X) were linearly measuradrim, where dividing ¥ over X
determines aabsolute unit (AU) for the clear zone. The absoluté of each crude
extract, which indicates a positive result in tmiraicrobial action, was calculated
according to the following equation (El-Masryadt, 2002):

AU= ntY?%nX?

2- Pouring technique

Nutrient agar was prepared and then 24 hrs oldlicaor strain was added in
0.1%. The crude extracts were added to yield 3, 2, and 5%. Control was prepared
without any crude. After incubation period, the ebaf indicator pathogen used was
determined. Comparing the treated with crude etdr@ccontrol, then the suppression
percentages were calculated according to the follgwequation (Al-Ajlani and
Hasnain, 2006):
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Ccontrol-C treatmentx
Ccontro

Suppressin% = 100
Where: (C) refers to bacterial count as cfu'ml
Minimal inhibitory concentrations (Parveezet al., 2007)
The MICs were detected by applying eight conceiatnatin mg per one ml for each
crude extract obtained either by ethanol 70% oyletbetate. All crude extracts were
prepared as stock solutions of 50 mg/ml. All sébecagents were filter sterilized and
stored at 4°C. Diagnostic sensitivity test (D.S.dgar medium was autoclaved and
cooled to 50°C in a water bath prior to the additiof the indicator bacteria
(Escherichia coli and Staphylococcus aureusTCC 6538). All crude extracts were
added to the concentrations of 25, 50, 75, 100, 200, and 500, 700 and 900 g |
Three replicates (plates) were used for each tey@tras well as the control. The
means of replicates were used in the final calmnat
Cytotoxicity assay (Dvoraket al., 1999)
This assay was applied to detect the cytotoxicitgtbanolic crude extracts against
brine shrimp;Artemiasalina used successfully in the aquaculture feedingsdf end
shrimps larvae and other invertebrates. Severalsrél, 3, 5, 10, 20, and 50 %) of
crude extracts were added indotemia salinaculture and then count was followed
daily for four days. All the counts obtained we@npared to control (without any
crude extracts). Using the values on died indivMsluen given concentrations
determines the percent of mortality according ti®#ing formula:
Mm ¢t = Nym . 100/Ny

Where:
Mmg is mortality of individuals in time t (%)Nwm is average number of dead
individuals, Ng is initial number of living individuals put into ewy concentration at
the test start. The &g values were assessed using non-linear regressibare
mortality is related to decimal logarithm of contration.

Individual EC values were determined for each oepé separated and
average value should be determined afterwardse #ues cannot differ more than
30 %.

RESULTS

Screening of antibacterial activity of Red Sea softoral

Ten species of soft corals were tested for the amticrobial activities. These

species wereLopophytom pauciliforum, Dendronephthya hempric®arcophyton
gracile, Sarcophyton galucum, Sarcophyton spongosinephthyea pacifica,
Sarcophyton acutum, Sinularia gardinieri, Xenia mospiculata. Sinularia
leptoclados.

In general, the crude extracted from the ten soifalcspecies showed positive
records against at least two bacterial pathogehs.résults in (Table 1) confirmed
that the absolute activity units (AU) of the ethbmorude extract ranged from 1.4 to
25.0 forSarcophyton acutumndLopophytum pauciliforugrespectively.
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Table 1: Screening the antibacterial activity dfagtolic crude extracts of soft corals species ugiel
cut - diffusion technique

Soft coral species Antibacterial activity (AU
S.a. E.c. Sf| Pa B.q Vd. VI
L. pauciliforum 59 | 25.0| 1.7 4.0 3.8 - 1.6
Dendronephthea hemprichi| - - - - - -
S. gracile - - - - - -
S. glaucum 1.7 18.4| 4.0 8.2 1.5 1.8 2.1
S. gardineiri - - - - - -
N. pacifica - - - - - -
S. acutum - 7.6 - - - - -
S. leptoclados - - - - - -
S. spongosium - - 7.1 2.3 - 1.4 -
X. macrospiculata 2.3 6.1 2.8 1.7 1.7 1.9 2.2
.a.=Staphelococcus auerdSTCC 6538, E.c.=Escherichia colE.f.= Enterococcus faecalisP.a.= Pseudomonas aeruginogsl CC 8739,,

B.c.=Bacillus cereud 318, V.d.=Vibrio damsednd V.f.= Vibrio fuIviIaIiS

The highest activity (25.0 and 18.4) were recordgdinstE. coli. This was
occured byL. pauciliforumandS. glaucumThese values followed by 8.2 and 5.9 for
S. glaucumagainst P. aueroginosaand for L. pauciliforum againstS. auerus
respectively. On the other side, ethyl acetate erxtracts showed the highest AU
(16.0) forL. pauciliforumagainstS. aeurusfollowed by (11.1) oN. pacificaand X.
macrospiculataagainstS. aeurugTable 2).

Table 2: Screening the antibacterial activity dfygtacetate crude extracts of soft corals specasyu
well cut - diffusion technique
Soft coral species

Antibacterial activity (AU

S.a. E.c. EMf. P.a. B.c. V.. V.1
L. pauciliforum 16.0 9.9 9.9 8.2 2.6 1.4 8.2
Dendronephthea 6.3 6.6 2.2 6.6 - - 5.9
S. gracile - 15 - 1.3 - - -
S. glaucum 1.7 1.9 15 1.6 1.8 1.2 1.4
S. gardineiri - 4.0 - 3.4 - - -
N. pacifica 2.9 5.2 1.9 111 1.7 1.2 1.8
S. acutum - 6.1 - 2.3 - - -
S. leptoclados 2.1 - - - - - 2.3
S. spongosium - 2.2 - 7.1 - - -
X. macrospiculata 4.0 7.1 3.3 11.1 2.3 1.6 4.0

S.a= S. auerus ATCC 6538, E.c= Escherichia coli S.f= Enterococcus faecalis

P.a= Pseudomonas aeruginosa ATCC 8739, B.c= Bacillus cereusATCC 1318 V.d= Vibrio
damselaandV.f= Vibrio fulvilalis

However, the extract df. pauciliforumwas the most effective in the inhibition
of all tested bacterial pathogens. On contraryettteacts ofS. gracile, S. acuturand
S. spongosiunwere the lowest effective against these indicatemsm these results, it
was noted that the crude extracts lof pauciliforum had a broad spectrum
antimicrobial effect against all indicator microargsms. In addition, the crude
extracts ofS. glaucumN. pacificaand X. macrospiculatdnad considerable effect in
the inhibition of indicator bacteria tested hereorBbver, the highest results of
antibacterial activities are shown as inhibitiome® in several macrogarphs (Fig.1).
To confirm the efficacy of the most effective cruéatracts of soft coralsL(
pauciliforum, S. glaucum, N. pacificand X. macrospiculatp the suppression
percentages in bacterial count (cfu/ml) for the tadtected bacterial pathogens were
demonstrated using different concentrations (1-5%he most suppression
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percentages againit coli were recorded fok. pauciliforumas of 74% and 70% for
ethanol crude and ethyl acetate crude extract. @kyethe suppression percentages
ranged from 31-74% for all ratios examined. Thehbg} suppression percentages
againstP. aeruginosawere recorded as 52% fdd. pacificaand as 48% foiX.
macrospiculata for ethyl acetate crude extract, respectively. Gahg the
suppression percentages ranged from 31- 52% foratdtls examined. The most
suppression percentages agaiRstaeruginosawere recorded as of 38% fadx.
pacificaand as of 34% foK. macrospiculatdor ethanolic crude extract. Generally,
the suppression percentages ranged from 0 - 38%llfoatios examined. However,
all of these pathogens were strongly affected enabcending direction, i.e. the more
the concentration of crude extract, the higher shepression percentage of the
bacterial pathogen. These results revealed theaeifiof the soft coral extracts.
Minimal inhibitory concentrations

The minimum inhibitory concentrations (MICs) argmesented in Table (3) and
Macrographs in Fig. (2). The MIC df. pauciliforumethanolic crude extract was
recorded as 300 mg thhgainst botlE. coliandS. areausATCC 6358. Whereas, the
MIC of L. pauciliforumethyl acetate crude extract was recorded as 50 Mggainst
both E. coli and S. areausATCC 6358. The MIC ofS. galucumethanolic crude
extract was recorded as 500 mg'nelgainstE. coli and (300 mg mt) S. areaus
ATCC 6358. Whereas, the MIC 8 galucunethyl acetat crude extract was recorded
as (300 mg mi) against bothE. coli and S. areausATCC 6358. The MIC oiN.
pacifica ethanolic crude extract was recorded as (700 mY) againstE. coli and
(300 mg mt") S. areausATCC 6358. Whereas, the MIC of. pacifica ethyl acetat
crude extract was recorded as (50 mg)nalgainst bottE. coliandS. areausATCC
6358. The MIC ofX. macrospiculatathanolic crude extract was recorded as (300 mg
ml™t) against bothE. coli and S. areausATCC 6358. Whereas, the MIC of.
macrospiculataethyl acetat crude extract was recorded as (500niiy againstE.
coli and (100 mg mt) S. areauATCC 6358.

Table 3: Minimal inhibitory concentrations (MICsj ethanolic and ethyl acetate crude extacts from
selected soft coral agairist coliandS. aureus

Species Concentration of crude extract (mg)ml
25 50 75 100 300 500 700 90p 1000
L. pauciliforunf nilE [ nilf | nil® [nilf |7 1% [ 15 | 1& | 26°
nil> | nil® | nil® [nil® | 7° 11° |14 |18 | 2#°
L. pauciliforun? nit | 75 7° 106 [1F |16 [20F |25 |28
nil> | 7° 75 8° 10° |14 |18 |23 |26°
S. glaucurh nils [ nil® [ nil® [ nil® [nil® |75 115 |16 |18
nil> | nil® | nil® [nil® | 7° 10° | 17° | 20° | 271°
S. glaucurh nilt [ nil® [ nil® | nilt |75 12 |15 |18 |20°
nil> | nil® | nil® [nil® | 7° 9° 14 |18 | 22°
N. pacificd nils [ nil® [ nil® |nil® [nil® [nil® |75 137 | 16
nil> | nil® | nil® [nil® | 7° 11° | 16° | 20° |24°
N. pacifica nik | 75 8 106 [ 12 |15 |18 | 20F | 2F
nil> | 7° 9s 9s 13% |15° |18 |28 |27
X. macrospiculata nilt [ nil® [ nil® [nilf |75 1F [ 1F |14 |15
nil> | nil®> | nil® | nil® | 7° 9° 13 |15° |15
X. macrospiculata nilE [ nilfE | nil® [nilf [nilf |7F 106 [ 1F | 1F
nil> | nil® | nil® | 7° 11° [14° |16 |20° |25°

symbole: a= ethanol crude extract (70%), b= etb;Itate crude extract, B=. coli and S= S. aureus.
All numbers expressed in millimeters (mm) for intidn zone around each disc. Each disc was
saturated with 25ul. Numbers underlined expressetfC for each crude extract.
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Cytotoxicity assay

In order to determine the cytotoxicty effect of &ative compounds present in
selected soft corals to be recommended in appiicathe EC50 value of ethanolic
crude extracts was investigated (Table 4). Botlcentrations 1 and 3% of ethanolic
crude extracts did not show any mortality at EC&Ofdur days; the incubation period
of toxicity experiment. Whereas, the concentrab®h showed mortality (EC50) after
the fourth day ranged between 50-55% for extrakcts pauciliforum S. glaucumN.
pacifica and X. macrospiculata respectively. The concentration 10% showed
mortality (EC50) after the second day for extradcKomacrospiculatanly, and after
the third day ranged between 50-65% for extracts. gfauciliforum S. glaucumN.
pacifica and X. macrospiculatarespectively. Moreover, such concentration showed
mortality at EC50 after the fourth day ranged betw&5-75% for extracts df.
pauciliforum S. glaucum N. pacifica and X. macrospiculata respectively. The
concentration 20% showed mortality (EC50) aftergbeond day ranged between 50-
58% for extracts ot. pauciliforum S. glaucumN. pacificaand X. macrospiculata
respectively, and ranged between 63-75% for theesaxtracts after the third day.
Moreover, such concentration showed mortality ab&@fter the fourth day ranged
between 78-88% for the same extracts. The condemr&0% showed mortality
(EC50) after the first day with 65% for extractslofpauciliforum S. glaucumN.
pacificaand with 75% for extract oK. macrospiculatMoreover, such concentration
showed mortality (EC50) increased continueouslgrdfie second day until it reached
into 95% for extracts of. pauciliforumandS. glaucumand reached into 100% for
extracts ofN. pacificaand X. macrospiculataHowever, our data summarized that the
more the crude extract ratio, the more the moytalitArtimia salinalarvae.

Table 4: Cytotoxicity (EGp) of the athanolic crude extraxts lof pauciliforum S. glaucum, N. pacifica
and X. macrospiculatao Artemia salina(Mm is mortality of individuals in time t (%) and
Nwm IS average number of died individuals).

Incubation period (day)
conc. (%) Speci 1 2 3 4

pecies Nuym [MMg | Num [Mmg | Num [Mmg | Num [Mmg

L. pauciliforum 0 0 1 3 4 10 10 25

1 S. glaucum 0 0 3 8 8 20 11 28
N. pacifica 0 0 1 3 6 15 11 28

X. macrospiculata 1 3 4 10 8 20 13 33

L. pauciliforum 2 5 5 13 10 25 13 33

3 S. glaucum 2 5 4 10 7 18 14 35
N. Pacifica 3 8 5 13 9 23 13 33

X. macrospiculata 4 10 7 18 10 25 15 38

L. pauciliforum 5 13 10 25 15 33 20 50

5 S. glaucum 6 15 10 25 14 35 19 48
N. pacifica 6 15 12 30 16 40 21 53

X. macrospiculata 7 18 13 3 18 45 22 55

L. pauciliforum 9 23 14 35 20 50 26 65

10 S. glaucum 12 30 18 45 22 55 29 73
N. pacifica 11 28 18 45 21 53 29 73

X. macrospiculata 14 35 20 50 26 65 30 75

L. pauciliforum 15 38 19 48 25 63 31 78

20 S. glaucum 15 38 20 50 27 68 32 80
N. pacifica 16 40 22 55 29 73 33 83

X. macrospiculata 18 45 23 58 30 75 35 88

L. pauciliforum 26 65 31 78 35 83 37 93

50 S. glaucum 26 65 33 83 35 88 38 95
N. pacifica 25 63 32 80 36 0 40 100

X. macrospiculata 28 70 33 83 37 93 40 100
control 0 0 0 0 2 5 5 125
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DISCUSSION

The overall objective of the current study was ¢oeen the ability of organic
extracts of the soft corals collected from the Hmyp Red Sea coast to inhibit the
growth of certain reference bacteria. Nowadayseaeh about marine natural
products to control diseases appeared as an ingpaeAthogenic bacteria. Porifera
(sponges) and Chordata (including ascidians) havenimhted as the major
contributing phyla of novel bioactive compoundsuilet al, 2007). The secretions
from soft corals exhibit a defense mechanism (SOGniand and Kushmaro, 2008).
Bowden et al (1984) discovered that Gorgonian soft cordlpbophytum
crasscopiculatuntend to yield compound; identified as cembranoliddsch have
antimicrobial activities.

Badriaet al. (1997) investigated bioactivity-guided fractiometiof an alcohol
extract of the soft corgbarcophytornsp. collected from coral reefs near Hurghada,
Red Sea, Egypt afforded a new lactone cembranepdite, sarcophytolide 1. The
structure was deduced based on its spectroscofacadd from comparison with the
spectral data of known closely related cembrane-tgpmpounds. This compound
exhibits good antimicrobial activity towardstaphylococcus aureu®seudomonas
aeruginosa Candida albicans and Saccharomyces cerevisia@ctivity. The
bioactivity-guided fractionation of an alcohol eadt of the soft coraBarcophyton
glaucumnear Hurghada, Red Sea, Egypt resulted in thatisal of a new lactone
cembrane diterpene, sarcophytolide (Baeétial., 1998). In antimicrobial assays, the
isolated compound exhibited a good activity towargaphylococcus aureus,
Pseudomonas aerugingsandSaccharomyces cerevisiggarcophytolide was found
to display a strong cytoprotective effect againstagmate-induced neurotoxicity in
primary cortical cells from rat embryos. Preincudatof the neurons with 1 or 10
pug/ml of sarcophytolide resulted in a significantriease of the percentage of viable
cells from 33+4% (treatment of the cells with ghatte only) to 44+4 and 92+6%,
respectively. Administration of sarcophytolide dhgri the post-incubation period
following glutamate treatment did not prevent neadccell death. Pretreatment of the
cells with sarcophytolide for 30 min significanthuppressed the glutamate-caused
increase in the intracellular &alevel ([C&";). Evidence is presented that the
neuroprotective effect of sarcophytolide againstaghate may be partially due to an
increased expression of the proto-oncodmie.

The coral secondary metabolite, sarcophytolide, hinige of interest as a
potential drug for treatment of neurodegeneratigerders.

Kelmanet al. (2006) examined the antibacterial activity of fiseft corals and
found that onlyDendronephthya hemprichivas active against the test bacteria.
However, Dendronephthya hemprictliffers from the other five soft corals by the
lack of symbiotic relationship with théinoflagellatezooxanthellaglt therefore will
be interesting to investigate the role of symbiatoxanthellagas well as associated
bacteria, in the production of natural productgeesally metabolites that target co-
occurring and potentially harmful microorganismsorgbver, Kelmaret al (2006)
explained that extracts with a low natural (whagsdie) concentration exhibit high
activity in laboratory assays indicates the presasfca highly potent compound. The
corals that were used varied in their extract cotraion and were not consistent
with their antimicrobial activity. For exampl8arcophytorglaucumhad a high mean
extract concentration of 212.2 mg ¢nbut showed a much lower activity thah
macrospiculatathat had a lower mean extract concentration o 4dg cn?®. These
results indicated that the extracts of these catidler in their chemical composition
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as well as the potency of the active metabolitdsaAd Soliman (2009) studied the
antifouling activity of crude extracts of 5 commBed Sea soft corals. The extracts
were mixed with a marine paint, applied to PVC pam@amersed in the seawater of
Suez Bay (Red Sea). Extracts @ihularia heterospiculatand Sinularia variabilis
showed the highest and potent wide spectrum ahtfpactivity, particularly in the
first 17 days of fouling formation. Extracts @inularia polydactylaexhibited
significant selective inhibition against settlemeftbarnacle, while the extracts of
Lithophyton arboreumshowed significant antifouling activity againstetHatter
successional stages of tube worms.

The results of the current study propose that treede corals may contain
bioactive compounds with antifouling activity. Thestated that these bioactive
molecules can be isolated, purified, identified atlgemically synthesized for
commercial uses in the development of nontoxic andironmentally acceptable
antifouling coatings. Chengt al (2009) have extracted three metabolites from the
Formosan soft cordlephtheaerectaandone metabolite fronNephtheachabroli. In
vitro, they examined their antimicrobial activities. [slietlite (1) exhibited
antibacterial activity againstEnterobacter aerogenes (ATCC13048), Serratia
marcescens (ATCC25419), Salmonella enteritidis (ATCC13076), Yersinia
enterocolitica (ATCC23715), andShigella sonnei (ATCC11060). Analysis ofH.
fuscescensas led to the isolation of 6-hydroxy--muurolene (1), gorgostent¢3
B-ol (2), 1-nonadecyloxy-2,3-propanediol (3) and R 4E,8E)-N-hexadecanoyl-2-
amino 4,8-octadecadiene-1,3-diol (4) and sarco&ddoisA (5) (Mohammeckt al,
2011). The isolated compounds were reported froraraémarine organisms and are
identified for the first time from the soft corll. fuscescensollected from the Red
Sea.

The minimal inhibitory concentrations (MICs) usidgc - diffusion technique
were determined against the most affected bactesithliogensE. coliandS. aureu}
applying seven concentrations (50, 100, 200, 300, 500 and 1000 mg Ml for
each crude extract obtained either by ethanol 70%tloyl acetate. The level of
activity that is measured in the well-cut diffusiassay depends on both the rate of
diffusion of the extract into the agar and the poteof the extract. Extracts that
contain highly active compounds (i.e., more potdmi} have physical properties that
generate a lower diffusion rate, may appear to Haweactivity in the assay. This
problem can be overcome by performing MIC assaygjind media, as was shown
for the cat (Kelmart al, 2001). The concentration of a potent compourttiencrude
extract is also a major factor in the activity scthrat is observed in laboratory assays.
The usage of antibiotic disc susceptibility testslisc-diffusion assays has the ability
to rapidly identify active metabolites and therefas particularly useful in the initial
screening for antimicrobial activity and as the needor following activity during
chemical purification (Jenkinet al, 1998). Kelmaretal., (2001) found that the MIC
of the coral crude extract against Wigrio sp. strainP- | was 1.25 mg m| while the
mean natural extract concentrationRdrerythropodium fulvum fulvurwas 28 mg
ml™. This result explains the high antimicrobial aitfivobserved in the disc-diffusion
method. Both concentrations 1 and 3% of ethanolide extracts of the present study
did not show mortality at EC50 during the incubatjeriod of toxicity experiment.
Whereas, the concentration 5% showed mortality (BCHter the fourth day for
extracts of L. pauciliforum S. glaucum N. pacifica and X. macrospiculata
respectively. However, our toxicity data confirméidit the more the crude extract
ratio, the more the mortality ofreemia salinalarvae. Parallel to the results of Said,
(2005) who detected cytotoxicity of cembranolidetrasted from soft corals;
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Lobophytum crassurand L. rotundumagainst brine shrimpirtemia salina larvae.
Duh et al, (2004) discovered eight cytotoxic steroids ansqagerpenoids (coded
from 1-8). Compounds 1, 4, andexhibited cytotoxicity against P-388 cells with
ED50 values of 9.45, 8.93, and 1§, respectively. Compoundsahd 5exhibited
cytotoxicity against HT-29 cells with ED50 valugs9d03 and 10.5M, respectively.

CONCLUSIONS

This work introduces some important data that carstommarized in the following
points:
1. The Soft coral species obtained in this study pldos@idence that soft corals
are valuable as a source of new bioactive molecules
2. The compound(s) produced by soft corals possessnamicrobial activity
against a number of Gram-positive and Gram-negathateria.
3. The inhibitory effect of these compound(s) agamsmnan pathogens such as
S. aureusATTC 6538 andP. aeruginosaATTC 8739 suggests promising
applications in the clinical field.
4. The inhibitory effect of these compound(s) agafigt pathogens such a&
damselaand V. fulvialis suggests promising applications in the aquaculture
field.
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Anti - E. coli of L. pauciliforum
ethanolic crude extract

Anti - E. coli of Nephthea pacifica

Anti - E. coli of S. glaucum
ethanolic crude extract

Anti - E. coli of L. pauciliforum
ethyl acetate crude extract

ethyl acetate crude extract

Anti - S. fecalis of L. pauciliforum
ethyl acetate crude extract

Anti - V. fluvialis of L. pauciliforum
ethyl acetate crude extract

Anti - S. auerus ATCC 6538 ofL.
pauciliforum ethyl acetate crude extract

Anti — P. aureginosa of X. macrospiculata

ethyl acetate crude extract

Fig. 1: Macrographs showing the most records of aitiacterial activities of tested crude extracts.




The Antibacterial Activity of some Red Sea Soft Caals species 25

Fig. 2: Macrographs showing the inhibition zone MiCcrude extracts againgt coli (upper) and its
control and again$. aureauATCC 6358 (lower) and its control
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