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ABSTRACT

Agglutinins for different mammalian erythrocytes were demonstrated in twelve species of marine
invertebrates of Kanyakumari Sea. The extract of the sponge Bubaris columnata agglutindited rabbit erythrocytes
with much efficiency. Hemolymph of the marine crabs, Carpilius maculates, Menippe rumphii, Atergatis
integerrimus, Atergatis floridus, Calappa phildrgius, Calappa lapho:,/YGrapsu: tenuicrustatus, Grapsus alboliatus,
agglutinated buffalo, dog, guinea pig, rat and rabbit erythrocytes. The coelomic fluid of the sea urchins Salmacis
bicolor and Temnopleurus alexandri and the star fish Echinaster purpureus recognized rabbit erythrocyte with great
avidity. The results indicate that the invertebrate agglutinins/ lectins are involved in recognition events and there are
distinct agglutinins in the body fluids which are capable of recognizing the erythrocytes.
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1. Introduction

Marine organisms are relatively new sources of lectins found in more than 300 species
and their carbohydrate specificity and molecular structures are defined "'l Agglutinins/ lectins
are described in terms of monosaccharide haptens that inhibit their agglutination reactions .
Lectins may possess mono-, di-, or multi-valent carbohydrate binding sites whereas agglutinins
possess di- or multivalent sites and is a prerequisite for agglutinin molecules to cause
agglutination of cells displaying on their surface more than one saccharide of sufficient
complementarity ©). Lectins are considered as an informative molecular probe allowing
identification of glycoconjugates of cells/tissues and their physiological and pathological
conditions !, Lectins from marine organisms are promising candidates as therapeutic agents
because carbohydrate structures such as proteoglycans, glycoproteins and glycolipids have been
implicated in certain cell types and the functions include host pathogen interaction and cell-cell
communication ©°.

Lectins have been isolated and studied from marine invertebrates such as sponges,
cnidavians;arthropods, molluscs, echinoderms and tunicates 11 A consider number of lectins
have been isolated from marine sponges and various é]'aecies have been characterized and were
found to be low molecylar weight proteins capable of agglutinating human and protease treated
rabbit erythrocytes ", Among arthropods, crustaceans are considered rich sources of lectins
with affinity for a variét_v of carbohydrates especially modified sialic acids. Lectins have been
characterized from marine crabs, Scylla serrata %, Cancer antennarius " blue crab,
Calinectes sapidus " and marine hair crab, Erimacrus isenbeckii ™). In echinoderms,
agglutinating molecules have been demonstrated in species belonging to Echinoidea,
Asteroidea, and Holothuroidea Bl They have usually been detected in circulating fluids e
Since invertebrate agglutinins' are well documented for their biomedical potential, the present
study focuses on screening the agglutinins of few marine invertebrates.

2. Materials and Methods

2.1. Collection and maintenance of experimental animals: Marine sponge, crabs and
echinoderms were collected from Kanyakumari Sea, Tamil Nadu, India. They were transported
to the laboratory in closed buckets containing sea water and maintained at room temperature
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(30+2°C)- Hemolymph and coelomic fluids were collected immediately after transporting to the
laboratory.

2.2. Preparation of sponge extract: Marine sponges were homogenized (100 mg) in 1 ml of
cold TBS (Tris Buffered Saline: Tris-HCl, 50 mM, pH 7.5, NaCl 100 mM, CaCl, 10 mM). The
mixtures were filtered and centrifuged at 4000 rpm for 10 minutes at 4°C and the supernatant
was used for hemagglutination assay-

2.3. Collection of hemolymph: Hemolymph was collected from fresh, uninjured, non-
autotomized crabs. The hemolymph of the crabs was collected using sterile 1.0 ml syringe and
22 gauge needles through the arthrodial membrane at the base of third leg. The extracted
h@molymph was allowed to clot for 15 minutes, centrifuged at 1,000 rpm for 15 minutes at
rov |; temperature (30£2°C) and the supernatant was pooled in small aliquots and stored at -
20°C until use.

2.4. Collection of Coelomic fluid: Coelomic fluid was withdrawn by inserting a sterile 23-
gauge needle through the peristomium into the coelomic cavity- The coelomic fluid was
centrifuged at 4000 rpm for 10 minutes at room temperature (30£2°C) and the supernatant was

used for hemagglut'mation.

2.5. Hemagglutination (HA) Assay: Mammalian erythrocytes obtained by venous of cardiac
puncture are collected in sterile modified Alsevier’s medium and used for hemagglutination

assay following standard protocols i

3. Results
The presence of naturally oceurring hemagglutinin in the extract of sponge, Bubaris
columnata Was detected using 2 panel of eleven mammalian erythrocytes and maximum

agglutination was observed with rabbit erythrocytes (Table -1)-

Eight marine crabs were screened for hemagglutinins and the results revealed that all
the crabs possessed hemagg\utination property, capable of binding to most of the erythrocytes
tested. 4. integerrimus agglutinated puffalo, guinea pig, dog, rabbit and rat erythrocytes with
much efficiency while 4. floridv= was able to specifically agglutinate puffalo > rat = dog =
mice erythrocytes (Table - 2):

The coelomic fluid of the sea urchins, T. alexandri and S. bicolor agglutinated all the
erythrocytes tested with maximum HA titer of 128 with rabbit erythrocytes and that of starfish,
E. purpureus, agglutinated rabbit erythrocytes with HA titer of 64 (Table - 3)-

e
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Table 1: Hemagglutination titer of sponge, Bubaris columnata

Erythrocytes HA Titer
Rabbit 128
Pig 16
Rat 4
Goat 2
Cow 2
Camel 2
- Human- O 2
Human -B 0
Human - A 3 0 P
Human AB ~ 0 < o Notd
Buffalo 0 g T
Table 2: Hemag);hltinatinlf’ titer of marine crabs aezgins‘z/mammaliyl ‘erythrocytes
o 3 . *HA(Titer ) 5
Erythrocytes O M. A A (8% (63 G.
maculates | rumphii | integerrimus. ridus -| philargius | lophos | tenuicrustatu
Human A 4 o) -16 16 g 4 4 4
Human B 16 P 16 16 4 4 4
Human O 8 -, 16- 16 4 4 4
Human AB 8 - 16 4 - - -
Rabbit 16 4 64 32 16 32 3
Rat 8 16 64 128 8 16 16
Buffalo 4 8 128 256 8 8 4
Goat 4 2 0 4 4 4 4
Cow 4 2 0 0 2 2 4
Pig 4 = 3 4 4 4 e
Guinea pig - 0 128 32 8 8 -
Dog 8 8 128 128 - - 16
Camel - - 32 16 0 0 2
Mice - - - 128 - - -
Chick - 32 32 4 8 8
Horse - 0 2 4 - - -
Donkey E 0 2 4 - - -
Table 3: Hemagglutination titer of Echinodermsggfninst mammalian erythrocytes
=, HA Titer Jv © s
Erythrocytes S. bicolor '| T. alexandri | E. purpureus .
Rabbit 128 128 64
Pig 4 16 2
Goat 2 4 2
Cow 2 4 2
Buffalo 8 2 2
Rat 0 2 4
Camel 2. 0 2
Human-A 2 2 16
Human -B 2 2 16
Human -O 2 2 32
Dog - - 0
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4. Discussion

A survey of agglutinins/ lectins in marine sponge, crabs and echinoderms revealed the
presence of agglutinins. The agglutinins showed differential affinity with different species of
erythrocytes. Invertebrate lectins are polymeric and have a heterogenic binding site that may
harbor activities directed against different erythrocytes, bacteria or ligands.

Sponge, Bubaris columnata agglutinated the erythrocytes tested yielding the highest
titer with rabbit erythrocytes. The hemolymph agglutinin of the marine crabs, agglutinated most
of the erythrocytes tested at varied capacities. Echinoderms, S. bicolor, T. alexandri and
E. purpureus possessed haemaglutinins that agglutinated rabbit erythrocytes more efficiently.
The agglutinin would have recognized the sugar constituting the glycocalyx of eukaryotic cells
which serve as receptors 10 ligands 0181 Agglutination is facilitated by two or more combining
sites on agglutinating molecules enabling binding of the agglutinin to more than one
erythrocyte species -

The different erythrocyte types agglutinated by the serum of the invertebrates, may
possibly share a common or similar membrane receptors but with a quantitative difference in
their binding sites. Though capable of agglutinating 2 variety of erythrocytes, the agglutinin
showed high affinity for buffalo. dog and rat erythrocytes in the case of crabs, and maximum
activity towards rabbit erythrocytes in sponges and echinoderms. The receptor component on
the glycocalyx of buffalo enythrocytes is NeuGe 291 rabbit erythrocyte is NeuAc, 9-O-acetyl
NeuAc, NeuGe and 9-O-acetyl NeuGe 21 rat erythrocyte is NeuGe/ NeuAc/ 4(7)-0-acetylated
sialic acids ¥, guinea pig erythrocyte is O-acetyl sialic acid P31, pig erythrocyte is both NeuAc
and NeuGc 2, dog erythrocyte is NeuGe/ NeuAc P, human erythrocytes is NeuAc ™, horse
erythrocyte is both NeuAc and NeuGe 7] S it can be concluded that the agglutinin may bind
to the sialic acid of the glycocalyx of these erythrocytes. Identification of sialic acid specific
lectins from these invertebrates after further characterization would pave way to tap new lectins
from marine sources. Thus, cataloging of lectin activity from marine invertebrates would be of
immense value not only in the therapeutics but also to understand the role of lectin in the

immuneTesponse of these organisms which are under toxic stress in the marine environment.
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