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Table 2: Antimicrobial activity of ethyl acetate extracts of A. ocyroe on pathogenic

microbes

Pathogens

i S. aureus

Zone of inhibition (mm)

Heamolymph

Positive

control

24

S. mutans - B - I 18 r
E. coli | | 18 L—_ _ 3
| P vulgaris l . 9 -
| § ﬁ__.l .
A. flavus | - 5 s J 19
A. niger I - . -
1

Table 3: Antimicrobial activity of chloroform extracts of A. ocyroe on pathogenic

microbes
Zone of inhibition (mm)
Pathogens _ ! [ Positive | Negative
Gills | Muscle | Carapace | Hepatopancreas Heamolymph
, control | control
— ! 4
S. aureus | i - - : - 23 -
| | i i
S. mutans ) f - } 13 | -
- 4 1 ) ——— - _ |
E. coli ; - - = 14 i
t <4 - - .
P. vulgaris ? - 17 5
apws | - | - | - | - o -
A. nig T 1 1 - | |
niger J_ - 20 | ;
L 1 1 ——— ] e

98








image5.emf
 


Microsoft_Office_Word_Document5.docx
[image: ]

image1.jpeg

(oM M 76 5417

it

Miste 11 Antimiceobisl activity of betaned eatracts of fissmen of marins cealb 4








image6.emf
 


Microsoft_Office_Word_Document6.docx
[image: ]

image1.jpeg

ISSN 0976-5417 Cross. Res.: June 2018 Vol. 9 No 1

Plate 2: Antimicrobial activity of Ethyl acetate extracts of tissues of marine crab 4,

ocyroe

EA- Ethyl acetate, 1- gills, 2- muscle, 3- carapace, 4- hepatopancreas, 5- hemolymph

4. Discussion

The present study demonstrated the presence of antimicrobial compounds in tissues

such as gills. muscle, carapace, hepatopancreas and hemolymph of crab 4. ocyroe. Maximum

activity was mainly located in the gills, muscle. carapace and hepatopancreas which may be
due to the anti-lipopolysaccharide factor (ALF) or antimicrobial protein (AMP) which are
expressed in the tissues to defend against the bacterial pathogens present in the environment
[12, 13]. The crab haemolymph showed antimicrobial activity against few pathogenic strains

of gram-positive bacteria. Among the different extracts tested the butanol and ethy] acetate
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AT VY D bt st v 1 e Dty gl aome mtigrove tabs
agatist chinival pathogens |l‘. Pl o1 il ‘H' dticted arilibinetetial activity in different
oy pactsandd henadyimphe ol Poandibis boweedin Gothisin slinhign. P is beriun s
Chenmt crabo, Ean snvmenn (spiler ol wid Porlithondor comechition (king crab) against
Echerichice coli Vit anguillar i, Convotutorim glimicoun and - Staphvlococcus
creny DHTEent solvent extincta o Pyl 6l €0 mincronet ot ehowed anti-microbial
ACHV I agatinat bothcgran positive and negative pithogenic bictena strains [15] Bharathi of
Al O] reported antimiciobinl activity of solvent extiact of whole body. carapace.
hepatopan teas, gils, tostes, wmandible, mimele, ey and bemolymph of Atergats infegerrimis
agatnst human and Hshe pathogenic bacterin and boman pathogenic fungi— Antibacterial
activity has been teported i the haemolymph of the € sapidus, 8§ sertata and Ocypode
macrocera hese tindings indicate that antibacterial factors are present both in crustacean

tssues and hacmolymph/hnemoc yies

he antibacterial activity might be due to antimicroblal proteins [16], lectins |17 of
the mnate timmune system. Fhe exosheleton of erustacenns 1s composed mainly of ¢hitin, a
polymer of Nacetyl glucosamine covalently bound to protein. Biologically, a deacetylase
transtorms chitin to chitosan by hydrolysing the ancetamido groups ol Noacetyl-glucosamine
[I8] 1t has been reported that both chitin and chitosan from crustaceans possess antimicrobial
activity [19] The detection of antibacterial activity in the exoskeleton suggests that this

activity is important in the defence against micro-organisins present i the  marine

cnvironment

Antifungal activity apamst A flavus and A niger was also observed with the tissue
extracts as reported by Zodape, [9] with ditferent tissues of A integerrimus. Aspergillus
species possesses chitin and glycans on the cell wall [20] and expresses saccharide moieties
on the cell surface [21]. The bioactive compounds of the tissue extracts of the crab, A4 ocyroe

may specifically recognize these sugars and may cither cause cell wall degradation or inhibit

the cell tr\\'ll.‘ l::

In the present studv, the tissue extracts ol test crab showed antimcrobial achivity

agamnst a range of  different pathogenic strains. The results suggest the presence of

antimicrobial substances in the crab to combat microbial infection. Thus from our study 1t 13
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Antibacterial and antifungal activity of the tissue extracts of marine

crab Aftergatis ocyroe (Herbst, 1801)
A.Lavanya, T. Elaya Bharathi, S. Mary Mettilda Bai and J. Vinoliya Josephine Mary*
Department of Zoology, Holy Cross College, Nagercoil
email id: vinoliya75@gmail.com

ABSTRACT

Antimicrobial activity of the different solvent (butanol, ethyl acetate and chloroform) extracts of
haemolymph, muscle, gill, carapace and hepatopancreas of A tergalis ocyroe was investigated. Among the different
lissues lested, muscle, gills, carapace, and hepatopancreas exhibited better antimicrobial activity against the {
clinical pathogens tesied when compared (o hemolymph. Among the different pathogens (Staphylococcus aureus,
Streptococcus mutans, Escherichia coli. Proteus vulgaris, Aspergillus flavus, Aspergillus niger) tested, S. aureus,
S. mutans, E. coli and P. vulgaris were highly sensitive to the butanol extracis of muscle, gills, carapace and
hepatopancreas. Ethyl acetate extracts inhibited the growth of the pathogens and a maximum zone of inhibition
(21 mm) was observed with P. vulgaris. Thus from our studies it can be concluded that Atergatis ocyroe possesses
antimicrobial components which can be isolated and used as a drug in future

Key words: Antimicrobial activily. Atergatis ocyroe, solvent extracts, tissues, zone of inhibition

1. Introduction

Marine environment is a reservoir of bioactive products and numerous
pharmacological substances of marine origin have been developed [1]. Among the different
natural products obtained from the marine organisms, crabs are identified as potential sources
of new antibiotics that have found extensive applications in the treatment of infectious
diseases [2]. Crab metabolites found in different tissues and organs were known to possess
antibacterial, antifungal, antiviral. anticancer and anti-inflammatory properties that make it
promising in the pharmaceutical industry 3, 4]. Different bioactive compounds have been
isolated and tested for its medicinal value. For example, glucosamine from the carapace for
treatment of osteoarthritis [5]. astaxanthin a keto-carotenoid as an antioxidant [6] and

hemocyanin as an antibacterial agent [7] has been reported from crabs.

Antibacterial activity of haemolymph extracts from marine crabs was investigated
against different bacterial strains and the results demonstrated antimicrobial potential against
pathogenic bacteria [8]. Similarly tissues of marine crab Atergatis integerrimus inhibited the
growth of clinical pathogens [9. 10] and whole body extract of Portunus pelagicus and

S. serrata documented antibacterial activity against fish pathogenic bacteria [4].

Screening of marine crabs for bioactive compounds, understanding of chemical

structure and biological activity will lead to the formulation of novel drugs with specific
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actions. Hence the present investigation was taken up to study the antibacterial and antifunga)

activity of tissue extracts of the marine crab 4. ocyroe.

2. Materials and methods
2.1. Experimental animal and sample collection

The marine crab A. ocyroe obtained from the fishing nets of fishermen of
Kanyakumari were maintained in sea water and transported to the laboratory. Hemolymph
was collected by inserting a sterile 1.0 ml syringe with 22 gauge needle into the arthrodial

membrane at the base of third walking leg. Gills, muscles, carapace and hepatopancreas were

carefully dissected.

2.2. Preparation of extracts for antimicrobial assay

1 g each of gills, carapace, muscle, and hepatopancreas were homogenized and
extracted with 10 ml of 70 % chloroform, butanol and ethy! acetate and kept for three days at
room temperature. The extracts were filtered through Whatman No 1 filter paper,
concentrated by evaporating at room temperature and used for the antimicrobial assay.

Hemolymph treated with the above mentioned solvents was kept at room temperature for

three hours before subjecting it to antimicrobial assay.

2.3. Test microorganisms
Human pathogenic bacteria (Staphylococcus — aureus, Streptococcus  mulans,
Escherichia coli Proteus vulgaris) and human pathogenic fungi (4spergillus flavus and

Aspergillus niger) used in this study were procured from Inbiotics Laboratory, Nagercoil.

2.4. Antimicrobial assay

In vitro antimicrobial assay was carried out by disc diffusion technique [11]. Sterile
discs were impregnated separately with 25 pl samples (extracts of gills, muscle, carapace,
hepatopancreas and hemolymph) of Atergatis ocyroe and were placed in Muller Hinton Agar
plates/ Sabouraud’s Dextrose Agar plates seeded with test microbial culture. Streptomycin 25
ul for antibacterial activity and fluconazole 25 pl for antifungal activity in the form of a
standard antibiotic disc as positive control and solvent dipped and evaporated disc as negative
control was used. After incubation at 37°C for 24 hours, antimicrobial activity was

determined. Antimicrobial activity was expressed in terms of diameter of zone of inhibition in

min.
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3. Results

Antimicrobial activity of the different solvent (butanol, ethyl acetate and chloroform)
extracts of muscle, gills, carapace, hepatopancreas and haemolymph were studied. Solvent
extracts of tissues of Atergatis ocyroe showed a wide array of antimicrobial activity. Butanol
extract was found to be effective against all the tested pathogens. Butanol extract of gills
showed a maximum zone of inhibition against S. aureus (16 mm), E. coli (16 mm) and P.
vulgaris (14 mm). Pathogenic bacteria S aureus (13 mm), E. coli (11 mm) and P. vulgaris
(12 mm) were also sensitive to the butanol extracts of muscle. Maximum inhibitory zone of
I7 mm was observed with the butanol extract of carapace and 15 mm with hemolymph
against S. murans. Butanol extract of hepatopancreas elicited maximum zone of inhibition

towards all the tested pathogens except the 4. flavus (Table - 1, Plate - 1).

Ethy! acetate extracts of the crab tissues showed antimicrobial activity against human
pathogenic bacteria and fungi tested. Muscle extract showed a maximum zone of inhibition of
21 mm against P. vulgaris, 10 and 7 mm against A. flavus and A. niger respectively and
carapace 18 mm against £. coli. Hemolymph recorded a maximum inhibitory zone of 18 mm

against S. mutans (Table - 2, Plate - 2).

Chloroform treated tissue extracts failed to inhibit the growth of the all bacteria and

fungi tested (Table - 3).

Table 1: Antimicrobial activity of butanol extracts of A. ocyroe on pathogenic microbes

Zone of inhibition (mm)
Pathogens | Gills [ Muscle | Carapace | Hepatopancreas | Heamolymph [ Positive Negative
control control
1 - 1 I
S. aureus 6 | 13 12 IS ‘ BEE [
S. mutans 4 9 | - 17 16 s L
E. coli 6 | 11 | 13 13 - BE }
- == i —~ — p B 23 :
P.vulgaris | 14 12 10 5 I
] 5 : * - 13 ;
A. flavus - g |
: 1 = | 10 - 20 :
A. niger 8 E |
I emrR—— —
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