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ABSTRACT

The aim of this work was to the venom protein extfeom P. Periphylla and characterized the
molecular weight of 48 and 26 kDa protein respedyivFurther the venom protein was evaluated
for the antibacterial activity against 10 humannatial pathogens like Staphylococcus aureus,
Klebsiella pneumoniae, Salmonella typhi, Vibrio lelnae, Klebsiella oxytoca, Escherichia coli,
Salmonella paratyphi, Proteus mirabilis, Vibrio péiaemolyticus and Streptococcus pyogenes.
From this research the venom protein found to hi#meeantibacterial activity against 7 bacterial
strains, of the 10 pathogens tested. The venoneiprgahowed the highest levels of antibacterial
activity with 100 pg/ml. Based on the result présemestigation suggested that venom protein
from P. periphylla can be used to protect humandérgal diseases.
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INTRODUCTION

The bacterial pathogens caused often series haalthem in human, and other living organism all
over the world. Moreover the bacterial diseasesveigpdifference in different species, an instance,
Bacillus subtilis is accountable for causing food borne gastroergeriEscherichia coli
Staphylococcus aureusnd Pseudomonas aeruginoseaused mastitis, abortion and upper
respiratory difficulties, whereaSalmonellasp. Causes diarrhoea and typhoid fever (Jaeet.,
1995). Even thé®. aeruginoses a most important and widespread pathogen b&@@mpdtients able

to causing life-threatening diseases, the usesntbiatics increased significantly due to heavy
infections and the pathogenic bacteria becominigteag to drugs is common due to indiscriminate
use of antibiotics. It becomes a greater problengiwihg treatment against resistant pathogenic
bacteria (Boyd, 1995).

Recently researchers all over the world are corceiith the endemic properties of these bacteria
in terms of infections that can be considered comtyacquired or hospital-acquired and can
potentially cause death and become resistant tostlall the available antibiotics (Danial, 1988).
Infectious diseases affect approximately one-hatfeaths in tropical countries severely (letial.,
1999). The WHO estimated globally that about 15680pte die each hour from infectious diseases,
half of these are children under five years of @deylearset al, 2002).
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The revolutionized therapy of infectious diseasgsti®e use of antimicrobial drugs has certain
limitations due to changing patterns of resistaimcgathogens and side effects they produced.
These limitations demand for improved pharmacokisegproperties, which necessitate continued
research for new antimicrobial compounds for theettjpment of drugs (Alhat al.,2009). All the
interest in marine organisms as a potential andnjgiag source of pharmaceutical products has
increased during recent years (Kim and Lee 200&@ncd the present study has been made to
investigate the antibacterial efficacy of the venanotein isolated fronf. periphyllaagainst human
pathogenic bacterial strains.

MATERIALS AND METHODS

Collection of animals

P. periphyllawas collected during the low tide period from theertidal region (up to 0.5 to 2 m
depth) from the coastal area of Parangipettai dhast 11° 29’ N; Long. 79 46’ E) in Tamil Nadu,
Southeast coast of India.

Isolation of crude venom

For the isolation of venom protein from the tengact P. periphyllausing homogenization buffer

which contains 50 mM Tris Hydrochloride, 120 mM &od chloride, 5 mM Potassium chloride, 1
mM Magnesium chloride and 2 mM Calcium chloridertRar homogenized with 2 ml of buffer in
a manual tissue homogenizer and sonicated thresstior 50 sec per cycle (10sec on, 20sec off).
During sonication the vessel was cooled with anb@a#h. The mixture was centrifuged at 17,200 g

for 10 min at 4°C. The supernatant was retained sdaced at -20°C for further use, which was
considered to be venom protein extract (Mcinteshl.,1995).

Molecular weight determination through SDS-PAGE andysis

The molecular weight of the protein was separatethgu (SDS-PAGE) and was performed

following the protocol described by Sambrook andgs$tli (2001). The bands were observed under
gel documentation system and the molecular weighs wWetermined in comparing with the
molecular standard BSA and also by using the tatatoftware (Version 1.11).

Bacterial strains

Ten human clinical pathogens selected for the ptesady, namelyStaphylococcus aureus,
Klebsiella pneumoniae, Salmonella typhi, Vibrio lelhae, Klebsiella oxytoca, Escherichia coli,
Salmonella paratyphi, Proteus mirabilis, Vibrio pdwaemolyticusand Streptococcus pyogenes

were obtained from Microbial Culture Maintaining daratory, Department of Medical
Microbiology, Rajah Muthaiah Medical College, Anraiai University, Tamil Nadu, India.

Inoculum Preparation

Nutrient broth was prepared in the test tubes andckaved at 15 Ibs pressure for 15 min. All the
10 bacterial strains were individually inoculatedtihe sterilized nutrient broth and incubated at 37
for 24 h.37°C

Antibacterial activity

Agar well diffusion method

The antibacterial activity was evaluated using agat diffusion method (Seedevi, 2013). The 24 h
old cultures were swabbed in nutrient agar platesiding a sterile cotton swab aseptically. The

wells were punched on swabbed plates using aestgrinm well cutter. The stock solution of

venom protein extract was prepared at 1 mg/ml aanagon in 10% dimethylsulfoxide (DMSO).
Four different concentrations such as 25, 50, 78 260 pg/ml were used. The standards

tetracycline (1mg/ml dissolved in 10% DMSO) and 1D¥SO were loaded into the labelled wells

respectively. The plates were incubated rftCSVor 24 h in upright position. The results were
obtained by measuring the diameter of inhibitionefor each well and expressed in millimeter.
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RESULTS AND DISCUSSION

Molecular weight of venom protein

The profile of the SDS-PAGE demonstrated the mdéecweight of the venom protein from.
periphylla (Fig. 1). The molecular weight of venom protein wimind as 48 and 26kDa
respectively (Lane 1), compared with the stande&3é B66 kDa) (Lane 2).

Fig. 1. The profile of the SDS-PAGE from the venormprotein of P. periphylla

Antibacterial activity of venom protein
The venom protein showed the antibacterial actigigainst 7 clinical bacterial strains, of the
10pathogens tested. The highest levels of antibaceectivity was observed in 100 pug/ml (Table
1).
In 100ug/ml concentration of the venom protein shdva maximum of 17 mm of inhibition zone
againstS. pyogeneghe lowest inhibition zone of 10 mm observed agaihspneumoniaeandP.
mirabilis. Whereas 75 pg/ml concentration, venom proteinvsldathe highest activity with 14 mm
againstS. pyogenesThe lowest activity of venom protein with 9mm wihibition zone was
observed again€. pneumonia At 50 pg/ml concentration, venom protein showee lighest
inhibition zone of 13mm again§. pyogenesThe lowest activity of 8 mm inhibition zone was
recorded againsk. pneumonia.ln 25 pg/ml concentration, venom protein showednih of
inhibition zone agains$. pyogenesihe lowest activity with 8 mm of inhibition zoneaw observed
for the venom protein againist pneumonia.

Table 1. Antibacterial activity of the venom proten from P. periphylla against human

pathogens
Zone of inhibition (mm)

S. :
NoO Name of the strains | 25 50 75 100 N ]

ve ve

pg/ml | pg/ml | pg/ml | pg/mi

1 S. typhi 9 11 12 14 24 -
2 S. aureus 9 10 10 12 26 -
3 K. pneumoniae 8 8 9 10 26 -
4 V. cholera - - - - 22 -
5 K. oxytoca 9 12 12 14 26 -
6 E. coli 10 10 11 12 24 -
7 S. paratyphi - - - - 19 -
8 P. mirabilis 9 9 10 10 27 -
9 V. parahaemolyticus - - - - 21 -
10 S. pyogenes 11 13 14 17 27 -
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DISCUSSION

Marine organisms are rich source of structurallyet@nd biologically active drug substances. So
for chemically unique compounds of marine organisangyin with different biological activity
have been isolated and many numbers under invastigand are being developed as new
pharmaceuticals (Faulkner, 2000). In the presamdystthe venom protein was extracted fr&n
periphylla, the venom showed the molecular weight of 48 an#2é respectively. In the present
study, the protein venom molecular weight was highleen compared the purified protein from
Heteractis magnificashowed 17 kDa (Gunasundarial, 2013). Nagaet al (2000) reported the
two liable hemolytic toxins from tentacle Garybdearastonimolecular weight being 43 kDa and
46 kDa.Radwanet al (2005) screened the low molecular weight protgihOkDa) from the
jellyfish of Cassiopea xamachanai.

Antibacterial activity varies with the bioactive mpounds of different species and pathogenic
bacterial strains. Diluting extract usually weakémsir antimicrobial activity. For the first timena
attempts to study the antimicrobial activity withanme organisms were initiated around 1950s
(Jenseret al, 1996). Since this first record, a large numidanarine organisms from a broad range
of phyla have been screened for their antimicrobdivity (Rinhartet al, 1981). There are only
few studies carried out until now on the antibaateactivity of the venom protein of jelly fish. In
the present study, the antibacterial activity oho@ protein fromP. periphyllawas found to be
higher at 100pg/ml concentrations. The venom pndtes showed the antibacterial activity against
7 clinical bacterial strains, among the 10 pathsgested. The venom protein showed a maximum
of 17 mm of inhibition zone again&. pyogeneshe lowest inhibition zone of 10 mm observed
againstK. pneumonia@andP. mirabilis. On the other hands the 25, 50 and 25 pg/ml cdratem
showed the lower activity. In the present studynabeded that the venom protein frof.
periphyllahas good antibacterial effect against human patigge
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