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Abstract: In this study, the extract was tested for ir vitro activity against oxytetracycline-resistant V. harveyi.
Toxicity of the methanolic extract was evaluated by Brain Shrimp Lethality test. Geodia sp. was characterized
by three spicula types (oxeas, trianes and oxyaster euaster), encrusting growth formation, hispid swface
features and skeletal structure of paratangential ectosome. The methanolic extract of Geodia sp. exhibited anti-
oxytetracycline-resistant F. harveyi activity with MIC of 31.25 pg mL ™. The extract also was able to inhibit the
growth of oxytetracycline-resistant 7. harveyi in broth culture at concentrations of 1 and 2xMICs and able to
kill almost V. harveyi cells at 4xMIC. Interestingly, the extract did not show any toxic effect in Artemia salina
upto 125 ug mL. ™" Tt is the first report for the antibacterial activity of methanolic extract of Geodia sp. against
oxytetracycline-resistant V. harveyi, a pathogenic bacterium in marine aquaculture. This results suggest that
Geodia sp. might be used as a sowrce of alternative compound to control marine bacterial pathogen especially
oxytetracycline-resistant V. harveyi.
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INTRODUCTION

Vibrio harveyi is a significant pathogenic bacterium
in marine aquaculture (Austin and Zhang, 2006) and
recognized as the main causative agent of luminous
vibriosis, which often results in mass mortality in cultured
marine animals. The bacterium infects almost all cultured
such as crustacean, mollusk and fish.
including  shrimp, crab, lobsters and
Artemia are very susceptible to this opporturistic
pathogenic bacterium (Jivaranichpaisal et al, 1994,
Karuna Sagar et al, 1994; Liu et al., 1996,
Robertson et al, 1998, Diggles et al., 2000; Soto-
Rodriguez et al., 2003; Bourne et al., 2007). V. harveyi 1s
also well known as a bacterial pathogen in almost all

marine ammals
Crustacean,

cultured marme fish species (Kraxberger-Beatty et al,
1990; Saeed, 1995; Hispano et al., 1997, Company et al.,
1999, Zhang and Austin, 2000; Tendencia, 2002;
Pujalte et al., 2003a, b, Zorrilla et al., 2003; Liuet of., 2003,
Sivaram et af., 2004; Gauger et af., 2006, Oh et al., 2006).
This bacterium is also determined as a causative agent for

the disease in seahorse Hippocampus sp. (Alcaide et al.,
2001; Tendencia, 2004), sea cucumnber Holothuria scabra
(Becket et al, 2004), abalone Holiotis discus hannai
(Sawabe et al., 2007) and stony corals (Luna et af., 2007).

Oxytetracycline that 1s effective against a broad range
of both gram positive and negative bacteria is usually
used as feed additive to control a natural infection in
aquaculture (Saced, 1995). The use of this antibiotic
causes the development of resistance in Vibrio spesies
including V. harvevi. The high mcidence of resistance to
oxytetracycline has been found in Vibrio in larvae
and post-larvae  of  Macrobrachium  rosenbergii
(Hameed et al., 2003) and fish intestine (Nonaka et al.,
2000). Vibrio sp. 1solated from diseased fish are also
reported as the bacteria harboring oxytetracycline
resistance gene determinant, tet 34 which show high
resistant to the antibiotic with MICs 125-500 ug mL™
(Nonaka et al., 2002, Kim et al., 2003). Vibrio sp. have
been determined as the main reservoir of another
oxytetracycline resistance gene, tef(M) (Nonaka et af.,
2007).
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(64 wells) with 30 ppt of filtered seawater. Ten Artemia
nauplii instar 1 were exposed with the MeOH extract at
the concentrations of 0 (control treatment), 1, 2, 4 and
8 xMIC m duplicates. After 24 h exposure, the mortality of
Artemia was observed.

RESULTS AND DISCUSSION

The resistance test of I. harveyi to oxytetracycline
showed that the bacterium used in this study has high
resistance to the antibiotic with MIC 140 pug mL ™" The
resistance of marine Jibrio to oxytetracycline have been
reperted by Nonaka ef al. (2002) and Kim et al. (2003) with
MIC 125-500 ug mL™". Nakayama et al. (2006) reported
that the MIC of oxytetracycline against oxytetracycline-
resistant V. harveyi 1s 250 times higher than the MIC of
the same antibiotic against the sensitive one.

Geodia sp. i3 a sponge characterized by oxeas of
monaxond megascleres and trianes of tetraxomd
megascleres of spicula, while its microsclere was oxyaster
euaster, with encrusting growth forms, hispid surface
features and paratangential ectosome of skeletal structure
(Hooper, 2000). The sponge sample was found at mtertidal
Zone.

The extract of Geodia sp. exhibited high
anti-oxytetracycline-resistant 1. harveyi activity indicated
by wide and clear inhibiton =zone at various
concentrations (Fig. la, b). Furthermore, MIC of the
methanolic extract of Geodia sp. was 31.25 pg mL™
indicated that the extract was very  potent  against
oxytetracycline-resistant V. harveyi, the causative agent
of luminescence disease. Geodia sp. have been reported
as the source of several bioactive substances including
an anti cancer, Geodiamolide H (Tinto et al., 1998),
exiguamide that inhibits the cell fate specification of sea
urchin embryogenesis (Uy ef al., 2002, 2003), macrocyclic
polyketide lactam tetramic acid, an anti-nematode
substance (Yan, 2004), barettin with antifouling activity
(Sjogren et al. 2006), exiguolide that inhibits the
fertilization of sea urchin gametes (Ohta et al., 2006),
crude extract of G. corticostylifera with antibacterial,
antifungal, cytotoxic, haemolytic and neurotoxic activities
and the cyclic peptide geodiamolides A, B, H and I from
this sponge with anti-cancer activity (Rangel ef af., 2006).
The mouse acute toxicity, neurotoxic and haemolytic
activities were also reported from the extract of Geodia sp.
(Rangel et al., 2005). The geodiamolide H, a peptide from
G. corticostylifera inhibits migration and mvasion of
Hs578T cells derived from breast cancer through
modifications in actin cytoskeleton (Freitas et al., 2008).
Encarnacion et af. (2000) described antibacterial activity
of ethanol extract from Geodia sp. against a gram positive
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Fig. 1: (a, b) Anti-oxytetracycline-resistant V. harveyi
activity of the MeOH extract of Geodia sp.
A 4000 pg disk™, B 2,000 pg disk™

C: 1,000 pg disk, D: 500 pg disk
B 250 pg disk™; Fo 125 g disk™h
G: 625 pg disk™; H: 3125 pg disk™
T 1563 png disk™, I 781 pg disk™;

K: 3.91 pg disk™;, M: Negative control (methancl),
C: Oxytetracycline at 10 pg disk™

bacterium, Mycobacterium avium, but did not prove
against other bacterial strains including Vibrio. The
anti-oxytetracycline-resistant V7.  harveyi activity of
Geodia sp. extract has not been reported vet so far. The
result of this study suggests that Geodia sp. may have
the important ecological role in controlling the outbreak of
lummescence disease caused by V. harveyi in marine
aquaculture. This finding also shows that Geodia sp. is
the potential source of antibacterial substance for the
alternative counter measure against marine bacterial
diseases, especially V. harveyi.

The use of antibiotic in veterinary and acquaculture
contributes the increase m the resistant of pathogenic
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extract of Geodia sp. showed non toxic to Artemia at
4xMIC, the toxicity of the extract to cultured aquatic
organisms should be determined before application.

The results of this study can be summarized that the
MeOH extract of Geodia sp. extubited potent antibacterial
activity against oxytetracycline-resistant V. harveyi with
MIC 31.25 pg mL~". The extract showed bacteriostatic
activity at low concentration and bacterisidal activity at
the concentration of 4-MIC. This extract might be applied
to control the disease caused by the bacterium as the
extract showed no toxicity up to 125 pg mL™' (4xMIC)
based on brain shrimp lethality test.
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