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Summary

Yavuzcan, H. F., S. Secer, M. Eryilmaz, S. Ozbilgin, B. Ergene, H. C. Tekin & G. S. Iscan,
2017. Potential antimicrobial activities of Zostera spp. from Aegean Sea against Edward-
siella tarda. Bulg. J. Vet. Med., 20, Suppl. 1, 86-88.

Zostera spp. is one of the most widely distributed plant genera in marine environment whish was
naturally placed in Urla, Ozmir Bay, Turkey. Edwardsiella tarda is an infectious agent of Edwardsiol-
losis in cultured and non-cultured aquatic organisms. In this study we evaluated the antimicrobial
activity of extracts of Zostera spp. against Edwardsiella tarda ATCC 15947. Minimum inhibitory
concentrations of ethyl acetate and methanol extracts were found to be 1.25 mg/mL and 5 mg/mL,

respectively.
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INTRODUCTION

The study of marine organisms for their
bioactive potential has gained momentum
in recent years with a growing recognition
of their importance to human health. Bio-
active chemicals from marine plants, such
as phenolic compounds that play impor-
tant roles for their survival and growth,
are now explored for the development of
new drugs and health products for humans
(Toroglu & Cenet, 2006; Al-Saif et al.,
2014). Zostera spp. is one of the most
widely distributed plant genera with con-
tributing to nutrient cycling and sediment
stabilisation, and providing food stuffs

and habitat for many marine organisms.
Edwardsiella tarda is one of the most
frequently isolated pathogens in aquacul-
ture organisms. Many investigations re-
vealed that Edwardsiella tarda is an infec-
tious agent of Edwardsiollosis in cultured
and non-cultured aquatic organisms
(Buller, 2004). Infectious diseases ac-
count for high percentages of aquaculture
production lost as result of disease.

The aim of this study was to detect po-
tential antimicrobial activity of the dead
leaves of Zostera spp. against E. tarda.
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MATERIAL AND METHODS

Seagrass material get from dead leaves of
Zostera marina and Z. noltii were col-
lected from Urla district near Izmir Bay
(Lat 380 31’ N and Long 260 69’ E) in
autumn. Taxononomic identity of the plants
was confirmed by reference to literature
(Chapman & Chapman, 1973; Stewart &
Fairfull, 2007; Guiry & Guiry, 2014).

Extracts were prepared by maceration
at room temperature successively using n-
hexane, ethyl acetate and methanol. All
solvents were evaporated under vacuum
and the dried residues were dissolved in
DMSO/water (20% v/v) before testing for
their antimicrobial activities (Bahadir et
al. 2010; Saltan Citoglu et al., 2010).

The fractions were screened in vitro
for their potential antibacterial activities
against Edwardsiella tarda ATCC 15947.
Micro broth dilution method was used for
determination of the minimum inhibitory
concentrations (MIC). The cultures were
obtained in Mueller Hinton Broth (Difco,
Difco Laboratories, Detroit, MI, USA)
supplemented with 2% NaCl. Serial two-
fold dilutions from 10 to 0.078 mg/mL
were prepared in medium. A set of wells
containing only inoculated broth were used
as control. After incubation for 18-24 h at
35+1 °C, the last well with no microbial
growth was recorded to represent MIC
value (mg/mL) (Wayne, 2008; 2009).

RESULTS AND DISCUSSION

MIC values (mg/mL) of Zostera spp. ex-
tracts against Edwardsiella tarda ATCC

15947 are presented in Table 1.

Aquaculture is characterised by being
a fast-growing food sector with providing
economic value by production and em-
ployment. However, intensification of
aquaculture has led to the promotion of
conditions that favour the development of
diseases which is one of the main obsta-
cles in constant development of aquacul-
ture and its sustainability. In controlling
the infectious diseases disinfectants and
antimicrobial use are traditional methods
but, the revolutionised therapy of infec-
tious diseases by the use of these agents
have certain limitations. It is known that
bacterial resistance developed due to se-
lective pressure on microorganisms by
antimicrobial drugs use over time. Nowa-
days, several alternatives such as vaccina-
tion and immunostimulants instead of an-
timicrobial drug could not be efficacious.
The solution strategies of environmental-
friendly prophylactic and preventive
methods based on immune system of the
organism had no impact as expected due
to the high diversity in pathogen and fish
species under culture. Environmental-
friendly alternatives are still needed to
maintain a healthy microbial environment
in aquaculture systems. Thus, an alterna-
tive solution for the elimination of poten-
tial pathogens by developing a strategy to
decrease of bacterial load in any marine
environment/organisms using dead leaves
of Zostera spp. can be considered in
aquaculture.

Experiments showed that many micro-
algae and Staphylococcus aureus devel-
opment was inhibited by Zostera marina

Table 1. MIC values (mg/mL) of Zostera spp. against Edwardsiella tarda ATCC 15947

Test microorganism

Extracts (mg/mL)

N-hexane

Ethyl acetate Methanol

Edwardsiella tarda ATCC 15947

—* 1.25 5.0
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extract (Harrison & Chan, 1980). Zostera
marina and Zostera noltii phenolic acid
compounds in their extracts, protects their
marine origin fungal diseases (Achamlale
et al., 2009). Recent studies on Gracil-
laria, Acanthospora, Ulva, Sargassum
and Padina extract was effective on pato-
gen bacterial agents (Thirunavukkarasu et
al., 2013). There has not been observed in
a study using Zostera marina and/or Zos-
tera noltii extracts as bioactive agents for
the inhibition of bacterial pathogens of
fish disease. This is the first record of the
Zostera spp. extracts MIC values uses for
Edwardsiella tarda.

In conclusion, the ethyl acetate and
methanol extracts of Zostera spp. are of
antimicrobial activity to E. farda thus, it
seems possible to use the freshly dead
leaves of seagrass to antimicrobial agent
for fish pathogens.
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