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Abstract: Marine crabs are potential sources of new antibiotics. The search for antimicrobial agents has taken
a definite direction in developed countries. The present investigation was taken up to study the antimicrobial
activity of crude haemolymph extract from Ocypode macrocera. Two positive controls Amphicillin and
Erythromycin were also used. Investigation against a range of 11 different bacterial strains and 5 fungal was
used. The result demonstrated that the crab haemolymph of crude samples tested against gram positive and
gram negative pathogenic bacterial strains and four antibiotic resistant strains were used. In antibacterial
activity the highest zone of inhibition was observed against Salmonella typhi, Klebsiella sp. and lowest zone
of inhibition was observed against S.paratyphi, Streptococcus pyogenes. With respect to antifungal activity
against  5strains A. fumigates shows activity and remaining 4 shows the lowest activity. On the basis of TLC
and 1HNMR profile both, chloroform soluble and methanol fractions of the haemolymph showed ninhydrin
positive spots indicating the presence of peptides. The present study indicates that the haemolymph of crabs
would be a good source of antimicrobial peptide agents and would replace the existing inadequate and cost
effective antibiotics.

Key words: Crabs  O. macrocera  Haemolymph  Antimicrobial peptide  1HNMR

INTRODUCTION area. The potential of marine crabs as a source of

Marine organisms have been used for medicinal Hence, a broad, based screening of marine crabs for
purposes in India, China and Europe, since ancient times. bioactive compounds is necessary. A thorough
In  the  recent past, several pharmacological substances understanding of chemical structure and biological
of marine origin have been developed. While antiviral activity will lead to the formulation of novel drugs with
drugs are high on priority, mycobacterial and gram- specific actions. The  present  investigation was taken up
negative bacterial infections are still among the most to study the antibacterial and  antifungal activity of crude
common  series  and pathogenic diseases worldwide. haemolymph extracts from marine crab O. macrocera.
Their quickly changing pattern of resistance and
susceptibility need to be addressed with a constant MATERIALS AND METHODS
search for novel drugs. The first line of defense of
arthropods  against pathogens and parasites is of Collection  of  Animals:  Crabs  were  collected  from
physical  nature  via  their hard cuticle. However, once different areas along the Vellar estuarine region (Fig. 1).
this barrier is passed, a complex interaction of innate Haemolymphs  (approx  3   ml)   were   collected by
humoral  and  cellular  immune reactions is induced in cutting  each  walking  legs  of the animal with a fine
both tissues and haemocoel, which results in a fast sterile scissor. To  avoid  haemocyte  degranulation  and
elimination of micro-organisms [1]. One of the crucial coagulation, the haemolymph was collected in the
enzymes is Phenoloxidase which starts the melanin presence of sodium citrate buffer, PH 4.6 (2:1, V/V). Equal
synthesis [2]. During the last years it turned out that the volume of physiological  saline (0.85% NaCl, w/v) was
oxygen carrier hemocyanin is also involved in defending added to it. To  remove  haemocytes from plasma the
invaders and  belongs to the same group of copper type haemolymph  was  centrifuged  at 2000 g  for 15 min at
3 proteins as phenoloxidase [3,4]. Some mangrove crabs 4°C. Supernatant collected by aspirating and stored at
have shown pronounced actives, useful in the biomedical 4°C until use.

biologically  active  products  is largely unexplored.
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Fig. 1: Location of the sampling sites along the Vellar Klebsiella Sp. The extracts were ineffective against the
estuary bacteria Pseudomonas aeruginosa, Shigella flexineri,

Microbial   Strains    Used:    Antimicrobial    activity  of fungal strains Rhodotorula sp. and A. niger. The tested
O. macrocera haemolymph was determined against 11 solvent extracts of haemolymph exhibited good activity
bacterial strains viz., Escherichia coli, Pseudomonas against the some tested microbes.
aeruginosa, Staphylococcus aureus, Salmonella typhi,
Shigella flexineri, Klebsiella sp., Vibrio cholera,
Streptococcus pyogenes, Acinetobacter sp., Salmonella
typhi, Staphylococcus aureus and 5 fungal strains
Aspergillus fumigates, Rhodotorula sp., Candida
albicans, Cryptococcus neoformans, Aspergillus niger.

These pathogens strains were obtained from the
department of medical microbiology (Raja Muthiah
Medical College and Hospital) Annamalai University,
Annamalai nagar.

Anti Microbial Assay: The spectrum of antimicrobial
activity was studied by using the techniques described
by Bauer et al. [5]. Antimicrobial activity was expressed
in terms of diameter of zone of inhibition was measured in
mm using Vernier caliper or a scale and recorded.

Thin-Layer Chromatography (TLC): As the soluble
fractions showed ninhydrin positive spots they were
subjected to purification by gel permeation
chromatography on sephadex LH 20 using methanol as
eluent and monitored by TLC. Diagnostic thin layer
chromatography was performed on methanol and

chloroform extracts. They were also spotted and plates
developed in varying proportions. Detection was done
with  the specific color reagent ninhydrin, for detecting
the compounds.

NMR: NMR samples were prepared by dissolving them
after purification in a denatured solvent. Several
deuterium lock solvents are available like CDCl , CD  OD3 3

and D O. NMR spectroscopy can provide a wealth of2

additional information about peptide in solution.

RESULTS

Antimicrobial Assay: Antimicrobial activity of the
different solvent extract of haemolymph O. macrocera
against 11 bacterial and 5 fungal pathogenic strains is
summarized in Table 1. It is evident from the results that
activity is observed in different solvent extract of
haemolymph O. macrocera tested. Among the 16 strains
tested,  maximum zone of inhibition (2 mm) was recorded
in the methanolic extract haemolymph against S. Typhi

Vibrio cholerae and multi-drug-resistant S. aureus and

Table 1: Antimicrobial activity of different fractions of the crude extract of
the haemolymph of Ocypode macrocera (mm)

Extractions
--------------------------------------------------------
Water

Pathogens soluble Chloroform Butanol Methanol
Bacterial strains
Escherichia coli - - + +
Pseudomonas aeruginosa - - - -
Staphylococcus aureus - + + +
Salmonella typhi 1 + + 2
Shigella flexineri - - - -
Klebsiella sp. 2 1 - 2
Vibrio cholerae - + - -

Fungal Strains
Aspergillus fumigatus - 0-2 - +
Rhodotorula sp. - + - -
Candida albicans + + 1 1
Cryptococcus neoformans - + 1 0-1
Aspergillus niger - 1 1 -
Multi drug resistant Strains
Streptococcus pyogenes - - - 1
Acinetobacter sp. - 0-1 - +
Salmonella typhi 0-1 0-1 0-1 1
Staphylococcus aureus 0-1 + - -
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Fig. 2: H NMR spectrum of peptides in O. macrocera1

Thin-Layer Chromatography and NMR: Thin-Layer the different solvent extract of O. macrocera haemolymph
chromatography profiling was done for the haemolymph showed antimicrobial activity against a range of both
samples in two different solvent systems of A and B was Gram-positive and -negative pathogenic bacterial strains.
used. The solvent system A consisted of methanol: A similar result was observed with the haemolymph of
chloroform (1:9) and B was a combination of butanol, some brachyuran crabs against clinical pathogens [7-13].
acetic acid and water (B: A: W) in proportions of 5:1:4. In the present study, the maximum zone of inhibition
The plates developed in both the solvent systems was  exhibited by methanolic extract hemolymph against
showed  light  pink  spots  when sprayed in ninhydrin. S. typhi. But the bacteria Pseudomonas aeruginosa,
The  plate with fractions developed in BAW as the Shigella flexineri, Vibrio cholerae and multi-drug-
solvent  system  and sprayed with ninhydrin, showed resistant S. aureus and fungal strains, Rhodotorula sp.
pink spots indicating the presence of amino acids and and A. niger were insensitive to all extract of the
peptides. Based on the investigation of Thin Layer haemolymph. The extracts of haemolymph tested show
Chromatography and NMR studies ninhydrin positive good activity against microbial strains. In the present
spots indicating the presence of peptides (Fig. 2). investigation, different extract of O. macrocera

DISCUSSION pathogenic bacterial, fungal and multi-drug-resistant

The emergence of new infectious diseases and antimicrobial  effect  of  six  brachyuran crabs revealed
resistance  to the antibiotics by the existing ones led to that the maximum antibacterial effect of crude
the new sources for drug discovery. Many organisms haemolymph is shown Dromia abrolhensis against E. coli
possess antimicrobial properties, although most of the and the minimum against the S.serrata crab against
antibacterial agents that have been isolated from marine K.oxytoca [7]. Crabs are the wonderful resource of
sources have not been active enough to compete with antimicrobial proteins with wide range of antimicrobial
conventional antimicrobials obtained from properties which is highly supported in the haemolymph
microorganisms [6]. However, the research on marine study of C.lucifera [8].
organisms is still in its infancy considering the vast With  meager  amounts  of  material  no  single
resources  that  still  remains untapped with the majority analytical technique is capable of complete
of  marine  organisms  yet to be screened for the characterization of peptide structure. As a consequence,
discovery  of  useful  antibiotics.  In the present study, structure elucidation is usually performed by using

hemolymph samples were evaluated against 16 different,

bacterial strains. Summaries of by comparative
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various techniques, of which mass and NMR 6. Rinehart,  K.L.,  P.D. Shaw, L.S. Shield, J.B. Gloer,
spectrometry are two of the most powerful methods. Mass G.C. Harbour and M.E.S. Koker, 1981. Marine natural
spectrometry has been a primary technique in peptide products as sources of antiviral, antimicrobial and
structure analysis for more than three decades, with the antineoplastic agents. Pure and Applied Chemistry,
information available depending strongly on 53: 795-817.
instrumentation and ionization methods. The appearance 7. Rameshkumar, G., S. Ravichandran and T.
of peptides CID spectra,  especially  those of (M+H) + Aravindhan, 2009. Antimicrobial Proteins from the
ions are highly dependent on the collision energy Crab Charybdis lucifera (Fabricius, 1798). Middle
(Papayannopoulos). Recently marine peptides have East J. Sci. Res., 4: 40-43.
opened a new perspective for  pharmaceutical 8. Rameshkumar, G., S. Ravichandran, G.
developments.  It was fractionated and its various Kaliyavarathan and T.T. Ajithkumar, 2009.
fractions were found to be rich in ninhydrin positive spots Antimicrobial Peptide from the Crab, Thalamita
indicating the possibility of containing peptides. It was crenata (Latreille, 1829). World J. Fish &Marine Sci.,
further confirmed by the presence of doublets in the 1: 74-79.
region of its NMR spectrum. In conclusion, the present 9. Ravichandran, S. and T. Kannupandi, 2005. Total
study indicates that the haemolymph of crab would be a heterotrophic bacterial load in decomposing
good source of antimicrobial agents and would replace mangrove litter and gut of crabs. Asian J. Microbiol.,
the existing in adequate and cost effective antibiotics. 7: 861-4.
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