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Table - 9: Hemagglutination inhibition (HAI) titer of hemolymph agglutinin of Atergatis
ocyroe by various sugars

HAI Minimum Cone. Relative Inhibitory
BHEL Titer Required (mM) Potency (%)
N-acetyl D-galactosamine 4 25 100
N-acetyl D-Mannosamine 2 50 50
N-acetyl D-Glucosamine 2 50 50

D-Fructose, Melibiose, L-Fucose, Glucose-3-Phosphate, Glucose, 6-phosphate,
Lactose, Trehalose, D-Fucose, Raffinose, Glucose and D-Glucornic acid did not
inhibit HA at concentration as high as 100 mM.

4. Discussion

The hemagglutination assay revealed the presence of agglutinin in the hemolymph of
crab A. ocyroe. The agglutinins showed differential affinity with different species of
erythrocytes. The inability of the hemolymph agglutinin to agglutinate erythrocytes of some
mammalian species suggests that these erythrocyte membranes may express different types of
cell surface receptors which were not recognized by the agglutinin. The specific preference of
the hemolymph of crab 4. ocyroe to buffalo erythrocytes suggests that the receptor
determinants of buffalo erythrocytes are specifically recognized by the hemolymph
agglutinin. The agglutinin preferentially agglutinated buffalo erythrocytes that contain NeuGe
[31], dog erythrocyte that is specific to NeuGe/ NeuAc [32] and mice erythrocyte with
O-acetyl group [15]. So it can be concluded that the agglutinin may bind to the sialic acid of
the glycocalyx of these erythrocytes [31, 32].

Evaluation on the distribution of the agglutinins in the tissues revealed the absence of
agglutinins in hepatopancreas, muscles, gonad, gills, carapace, mandible and ovary extract of
the crabs. Presence of hemagglutinins in the hemolymph was reported in a number of crabs
Cancer antennarius [19), S. serrata [20), P. pisum [24), P. jacquemontii [33], Barytelphusa
cunicularis [34], Metopograpsus messor [35], Lamella lamellifrons [36]. Trichopeltarion
nobile, [26], E. tetragoneum [37), Shinkaiacro snieri [38] and Varuna litterata [39].
Agglutinins were also observed in the hepatopancreas [21, 40], hemocytes [40, 41}, gills [40],
egg [42] and gonads [43] of different crustacean species. Hemagglutinating activity was
independent of serum protein, calcium and water content as it is reported in crabs [34, 36, 39].
It goes along with the view of Vargas—Albores [44] who stated that while hemolymph ionic
component are modified according to animal size, alteration in the protein content appears to
be independent of hemagglutinating activity.

High HA titer was observed in the hemolymph of the marine crab Atergatis ocyroe
between pH7.0 - 9.0, which got reduced below pH 7.0 and above pH 9.0. Agglutinin with pH
sensitivity is also reported in the hemolymph of Cancer anterinarius [27, Scylla serrata [45]
and Atergatis reticulates [23]. Hemolymph lectin was active at temperature ranging from
20°-30°C and disappeared completely at 70°C as reported by Scott [46]. This may be due to
the conformational changes that occur at the binding sites of the lectin at higher temperatures
which may accelerate or suppress the agglutinability.
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The HA activity of the humoral agglutinin was reduced in the absence of calcium ions
in the buffer and addition of calcium enhanced hemagglutination. 5.10 mM calcium ion
concentration in the buffer gave maximum HA activity. This clearly suggests that the
agglutinin is calcium dependent. This observation was confirmed by addition of EDTA the
cation chelator, which inhibited hemagglutination, but addition of calcium restored
hemagglutination activity. It appears that, the crustacean agglutinins although show marked
variability in their molecular structure and sugar specificity, they are calcium dependent [47].

Hemagglutinin recognized the protease treated erythrocytes with greater avidity than
the untreated one [48]. Trypsin cleaves specifically between the arginine and lysine residues
in protein chains [49]. The same has been suggested by Cohen [50] who stated that the
enzyme treatment altered the surface of the erythrocyte so that cell agglutinin cell lattice
formation is possible with subsequent clumping of cells as reported in the crab Paratelphusa
Jjacquemontii and Lamella lamellifrons 133, 36).

The agglutinability of the serum hemagglutinin of the marine crab 4. ocyroe was
inhibited by Thyroglobulin, fetuin, PSM and BSM. Thyroglobulin contains NeuGe [51] and
Fetuin has NeuGe [52] as the sialic acid moiety and PSM which contains 90% N-glycoly!
neuraminic acid and 10% NeuAc and traces of N-acetyl — O-acetyl neuraminic acid [53] and
BSM contains the sialic acid, N-acetyl neuraminic acid, N-glycolyl neuraminic acid, N-acetyl
8-O-acetyl neuraminic acid and 7, 8-di-O-acetyl neuraminic acid[54] suggesting the sialic
acid specificity of the agglutinin. Thus, from the present study it is clear that the hemolymph
of marine crab, Atergatis ocyroe has a potent lectin which could be further purified by affinity
purification.

5. References

1. Marques, M.RF. and Barracco, MAA. (2000). Lectins, as non-self — recognition factors in
crustaceans. Aquaculture, 191: 23-44.

2. Goldstein, L. (2002). Lectin Structure activity the story is never Over. Journal of
Agriculturaland Food Chemistry, 50 (22): 6583-6585.

3. Van Damme, EJM., Lannoo, N., Fouquaert, E. and Peumans, W.J. (2003). The
identification of inducible cytoplasmic/ nuclear carbohydrate-binding proteins urges 0
develop novel concepts about the role of plant lectins. Glycoconjugate Journal, 20 (7-8):
449-460.

4. Vasta, G.R. and Ahmed, H. (1996). Animal lectins as cell surface receptors: current status
for invertebrate species. Progress in Molecular and Subcellular Biology, 17: 158-182.

5. Kaltner, H. and Stierstorfer, B. (1998). Animal lectins as cell adhesion molecules. Acta
Anatatomica (Basel), 161: 162-179.

6. Kilpatrick, D.C. (2002). Animal lectins: 2 historical introduction and over view.
Biochimica et Biophysica Acta, 1572: 187-197-

7. Vasta, GR., Ahmed, H., Fink, N.E., Elola, M.T. and Marsh, A.G. (1994). Animal lectins
as self/ non-self-recognition molecules. Biochemical and genetic approaches to
understanding their biological roles and evolution. Annals of the New York Academy of
Sciences, 712: 55-73.





image9.jpeg
ISSN 0976-5417 Cross. Res.: June 2017 Vol. 8 No.1

10.

11.

12

132

14.

16.

L7

18.

19.

20.

25

22.

23:

Ye XX, Ng, T.B., Tsang P.W K. and Wang, J. (2001). Isolation of a homodimeric lectin
with antifungal and antiviral activities from red kidney bean (Phaseolus vulgaris)

seeds, Journal of Protein Chemistry, 20 (5): 367-375.

Abdullaev, F.I. and Mejia, E.G.D. (1997). Antitumor effect of plant lectins. Natural
Toxins, 5 (4): 157-163.

Rubinstein, N., Ilarregui, J.M., Toscano, M.A. and Rabinovich, G.A. (2004). The role of
galectins in the initiation, amplification and resolution of the inflammatory
response. Tissue Antigens, 64 (1): 1-12.

Barrientos, L.G. and Gronenborn, A.M. (2005). The highly specific carbohydrate-binding
protein cyanovirin-N: structure, anti-HIV/ Ebola activity and possibilities for
therapy. Mini Reviews in Medicinai Chemistry, 5 (1): 21-31.

Pollicita, M., Schols, D. and Aquaro, S. (2008). Carbohydrate-binding agents (CBAs)
inhibit HIV-1 infection in human primary monocyte-derived macrophages (MDMs) and
efficiently prevent MDM-directed viral capture and subsequent transmission to CD4+ T
lymphocytes. Virology, 370 (2): 382-391.

Soderhall, K. and Smith, V. (1983). Separation of the hemocytes population of
Carcinus maenas and other marine decapods and prophenoloxidase activation.
Developmental and Comparative Inmunology, 7: 229-239.

Schauer, R. (1982). Chemistry, metabolism and biological functions of sialic acids.
Advances in CarbohydrateChemistry and Biochemistry, 40: 131-234.

. Varki, A. and Kornfeld, S. (1980). An autosomal dominant gene regulates the extent of 9-

O acetylation of murine erythrocytes sialic acids. Journal of Experimental Medicine, 152:
532-544.

Dall’Olio, F., Malagolini, N., Trichera, M. and Chiricolo, M. (2012). Mechanisms of
cancer associated glycosylation changes. Frontiers in Biosciences, 17: 670-699.

Gu, J. and Taniguchi, N. (2004). Regulation of integrin functions of N-glycans.
Glycoconjugate Journal, 21 (1-2): 9-15.

Maria — Hedlund, Elisa — Ng, Ajit — Varki and Nissi, M. Varki. (2008). o 236 linked
sialic acids on N-Glycans Modulate Carcinoma Differentiation in vivo. Cancer Research,
68 (2): 388-394.

Ravindranath, M.H., Higa, H.H., Cooper, E.L. and Paulson, J.C. (1985). Purification and
characterization of an O-acetyl sialic acid specific lectin from a marine crab, Cancer
antennarius. Journal of Biological Chemistry, 260: 8850-8856.

Mercy, P.D. and Ravindranath, M.H. (1992). An agglutinin with unique specificity for N-
glycolyl sialic acid residues of thyroglobulin in the hemolymph of a marine crab, Scylla
serrata (Forskal). Experientia, 48: 498-500.

Fragkiadakis, G.A. and Stratakis, EK. (1997). The lectin from the crustacean
Liocarcimus depurator recognizes O-acetyl sialic acids. Comparative Biochemistry and
Physiology, 117B (4): 545-552.

Fragkiadakis, G.A. (2000). Isolation of lectins from hemolymph of decaped crustaceans
by adsorption of formalinized erythrocytes. Journal of Bichemicaland Biophysical
Methods, 44: 109-114.

Maghil-Denis and Mercy, P.D. (1999). Occurrence of agglutinin specific for
sialoglycoproteins in the hemolymph of the marine crab, Atergatis reticulates (DeHaan).
Journal of Ecobiology, 11 (2): 101-107.

110

ISSN

285

26.

27.

28.

29,

30.

3

32

33.

34.

3s.

36.

37¢

38.

392

Chien, ]
bovine ¢
Yasue, ¢
Differen
dogs. Jo
Maghil-
Purifica
the frest
4348-43
Josephir
hemolyr
Manonn
Punitha
Metopog
Antibact
India.

Mary M
characte
Universi
Viswam
lectin ﬁ]

chanﬂ
Fujiyosh
M.,





image10.jpeg
ISSN 0976-5417 Cross. Res.: June 2017 Vol. 8 No.1

Jectin

t,'i_y) 24, Kim, LI, Jun, J.L., Kim, B.S., Cho, D., Min-T., Kim, Y.J. and Ryu, C.E. (2006). Lectin
| protein prepared from Korean marine crab, Philyra pisum, process for preparing the same
Pun-a] | of the use there of United States Patent, 7015313.

3 25. Na, Y.J., Kim, Y.J., Park, B.T., Junk, B.W., Hwang, K.W. and Kim, H. (2007). A novel
s role of lectin isolated from the hemolymph of the marine hair crab, Erimacrus isenbeckii. Protein
mmatory | Peptide Letters, 14 (8): 800-803.

: | 26. Rama-Devi, P., Learnal-Sudhakar, GR. and Vasudhaven, 1. (2012). Natural agglutinin
*ng | from crab, Trichopeltarion nobile. International Journal of Applied Bioresearch, 5: 14-17.
* for | 27. Ravindranath, M.H. and Paulson, J.C. (1987)- O-acetyl sialic acid specific lectin from the

' ‘ crab, Cancer antennarius. Methods in Enzymology, 138: 520-527.
s (CBAs) . 28. Passoneau, J.V. and Williams, C.M. (1953). The molting fluid of the Cecropia Silkworm.
Journal of Experimental Biology, 30: 545-560.

and
?(‘;;H’T 29. Webster, W.E. (1962). A Simple micro-spectrophotometric method of the determination
A of serum calcium. American Journal of Clinical Pathology, 37: 330-332.
glation of 30. Lowry, O.H., Rosenberg, N.J., Farr, AL. and Randall, R.J. (1951). Protein measurement
W with Folin Phenol reagent. Journal of Biological Chemistry, 193: 265-275.
31. Chien, J., Li, S., Laine, R.A. and Li, Y. (1978). Characterization of gangliosides from
alic acids. bovine erythrocyte membranes. Journal of Biological Chemistry, 253 (21): 4031- 4035.
32. Yasue, S., Handa, S., Miyagawa, S., Inove, J., Hasegawa, A. and Yamakawa, T. (1978).
extent of 9- Difference in the form of sialic acid in red blood cell glycolipids of different breeds of
dicine, 152: dogs. Journal of Biochemistry, 83: 1101.
: 33 Maghil-Denis, Mercy-Palatty, P.Ds Renuka-Bai, N. and Jayasuriya, S. (2003).
hanisms of Purification and characterization of a sialic acid specific lectin from the hemolymph of
. the freshwater crab, Paratelphusa jacquemontii, European Journal of Biochemistry, 270:
- N-glycans. 4348-4355.

34. Josephine—Priyatharshini, C. (2007). O-acetyl sialic acid specific lectin from the

hemolymph of the freshwater crab, Barytelphusa cunicularis. Ph.D. Thesis,
Manonmaniam Sundaranar University, Tirunelveli, India.

35. Punitha (2012). Sialic acid binding lectin from the Hemolymph of an Estuarine crab,
Metopograpsus  messor (Forskal): Isolation, Purification, Characterization and
Antibacterial activity. Ph.D. Thesis, Manonmaniam Sundaranar University, Tirunelveli,
India.

36. Mary Mettilda Bai, S. (2012). Lamella lamellifrons hemolymph Lectin: Purification,
characterization and possible function. Ph.D. Thesis, Manonmaniam Sundaranar
University, Tirunelveli, India.

37. Viswambari Devi, R., Basil Rose, MR. and Mercy, P.D. (2013). Sialic acid specific
lectin from Episesarma tetragonunm (Decapoda, Grapsidae): isolation, purification and
characterization. International Journal of Aquatic Biology, 1 (4): 150-157.

38. Fujiyoshi, S., Tateno, H., Watsuji. T., Yamaguch. H., Fukushima. D., Mino. S., Sugimura
M., Sawabe, T., Takai, K., Sawayama, S. and Nakagawa, S. (2015). Effects of
Hemagglutination Activity in the serum of a Deep-Sea vent Endemic crab,
Shinkaiacrosnieri, on Non-symbiotic and symbiotic Bacteria. Microbes and
Environments, 30 (3): 228-234.

39. PrakashShoba, S. and Basil Rose, MR. (2016). Characterization of naturally occurring
agglutinin in the crab Varuna litterata. International Journal of Fisheries and Aquatic
Studies, 4 (2): 115-118.

321




image11.jpeg
ISSN 0976-5417 Cross. Res.: June 2017 Vol. 8 No.1

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

it

52

35

54.

Zhang, H., Chen, L., Qin, J., Zhao, D., Wu, P., Qin, C., Yu, N. and Li, E. (2011).
Molecular cloning, characterization and expression of a c-type lectin cDNA in Chinese
mitten crab, Eriocheir sinensis. Fish Shellfish Immunology, 31 (2): 358.

Renwrantz, L., Marquart, A., Mock, A. and Richards, E. (2009). Molecular properties of
the partially SDS resistant lectin from the albumin gland of Helix pomatia and
demonstration of lectin related molecules on the surface of H. pomatia hemocytes.
Journal of Molluscan Studies, 75 (1): 41-49.

Stein, P.C. and Basch, P.F. (1979). Purification and binding properties of hemagglutinin
from Biomphalaria glabrata. Journal of Invertebrate Pathology, 33: 10-18.

Yamaura, K., Takahashi, K.G. and Suzuki, T. (2008). Identification and tissue expression
analysis of C-type lectin and galectin in the pacific oyster, Crassostrea gigas.
Comparative Biochemistry and Physiology, 149B: 168-175.

Vargas-Albores, F., Guzman, M.A. and Ochoa, J.L. (1992). Size dependent
hemagglutinating activity in the hemolymph from sub adult blue shrimp, Penaeus
stylirostris Simpson. Comparative Biochemistry and Physiology, 103A: 487-491.

Mercy, P.D., and Ravindranath, M.H. (1993). Purification and characterization of N-
glycolylneuraminic acid specific lectin from Scylla serrata. European Journal of
Biochemistry, 215: 697-704.

Scott, M.T. (1971). A naturally occurring agglutinin in hemolymph of Periplaneta
americana. Archives de Zoologie Experimentaleet Generale, 112: 73-80.

Kamiya, H., Muramoto, K. and Goto, R. (1987). Isolation and Characterization of
agglutinins from the hemolymph of an acron barnacle, Megabalanus volcano.
Developmental and Comparative Immunology, 11: 297-307.

Bratosin, D., Mazurier, J., Debray, H., Lecocq, M., Biolly, B., Alonsa, C., Mosei, M.,
Motas, C. and Montreuil, J. (1995). Flow cytometric analysis of young and senescent
human erythrocytes probed with lectins evidenced that sialic acids control their life span.
Glycoconjugate Journal, 12: 258-267.

Lehninger, A.L. (1970). Electron transport and oxidative phosphorylation. In:
Biochemistry, the molecular basis of cell structure and function. Worth Publishers,
Incorporated, New York, 381.

Cohen, E. (1968). Immunologic observations of the agglutinins of the hemolymph of
Limulus polyphemus and Birguslatro. Transactions of the New York Academy of
Sciences, 30: 427.

Yamamoto, K., Tsuji, T., Irimura, T. and Oswa, T. (1981). The Structure of carbohydrate
unit B of porcine thyroglobulin. Journal of Biochemistry, 195 (3): 701-713.

Jeanloz, R.W. (1966). In: Glycoproteins (Gottshalk, A., ed.), Elsevier Publishing
Company, Amsterdam.

Schoop, HJ. and Faillard, H. (1967). Contribution to the biosynthesis of the glycolyl
group of N-glycolyl neuraminic acid. Hoppe-Seyler’s, Zeitschrift fur Physiologische
Chemie, 348 (11):1518-24.

Schauer, R. (1970). Biosynthesis of N-O-acetyl neuraminic acids. L. incorporation of (4C)
acetate in to sections of the submaxillary glands of ox and horse. Hoppe-Seyler’s,
Zeitschrift fur Physiologische Chemie, 351 (5): 595-602.

112





image1.jpeg
ISSN 0976-5417 Cross. Res.: June 2017 Vol. 8 No.1

Physico-chemical characterization of a hemolymph agglutinin from
the marine crab, Atergatis ocyroe (Herbst, 1801)

Elaya Bharathi, T. and Vinoliya, J.*
Department of Zoology, Holy Cross College (Autonomous), Nagercoil.

ABSTRACT

Naturally occurring hemolymph agglutinin with high affinity towards buffalo and dog erythrocytes was
observed in the hemolymph of the marine crab, Atergatis ccyroe. The serum agglutinins also agglutinated a wide
array of mammalian erythrocytes with less affinity. Physico-chemical analysis of the agglutinin revealed optimum
activity at pH ranging from 7.0 to 9.0 and temperature 20°C to 30°C. The hemagglutinin was calcium dependent
and sensitive to calcium chelator - EDTA. Hemagglutination inhibition assay revealed bovine thyroglobulin as the
potent inhibitor followed by fetuin, Bovine submaxillary mucin (BSM) and Porcine submaxillary mucin (PSM).
Among the various sugars tested, only the N-acetyl amino sugars weakly inhibited the agglutinin. The present
study indicates the agglutinin to be sialic acid specific based on the erythrocyte specificity and its inhibitory
potency to glycoproteins and sugars.

Key words: Agglutinin, Glycocalyx, Hemagglutination, Hemagglutination inhibition, Sialic acid

1. Introduction

Invertebrate immune system relies on non-self recognition molecules to ensure
efficient defense response. Lectins present in the hemolymph of invertebrates including
.crustaceans are regarded as potential molecules that protect the primitive organisms from
invading microbes that threaten their survival [1].

Agglutinins or lectins are proteins/ glycoproteins of non-immune origin with a
remarkable ability to specifically and reversibly interact with carbohydrate structures present
on cell surfaces, extracellular matrices or secreted glycoproteins [2]. Lectins possess at least
one non-catalytic domain which binds reversibly to a specific mono or oligosaccharide [3].
They play diverse roles in physiological processes, functioning as cell surface receptors [4],
mediating interactions between cells during development and differentiation [S, 6] and
recognizing foreign molecules during immune response [7]. Lectins are highly valued owing
to their potentially exploitable biological properties including antimicrobial and antitumor [8,
9], immune-modulatory and anti-insect [10], anti-HIV [11], and mitogenic [12] activities.

Among invertebrates hemolymph of arthropods contains agglutinins that recognize
sialic acid [13]. Sialic acids are a family of more than 20 derivatives of N-acetyl neuraminic
acid (NeuAc) or N-glycolyl neuraminic acid (NeuGc) which differ only in the acyl
substitution of the C-5 amino group. Most of the other sialic acids contain one or more O-
acetyl substitution of the hydroxyl groups at C-4, C-7, C-8, or C-9 [14] position. Sialic acids
play an important role in biclogical, pathological and immunological processes. The sialic
acid exhibit species and tissue specific distribution and may change during transformation of
cells [15, 16]. Altered expression of certain sialic acid types or their linkages can alter cell-
cell and cell-extracellular matrix (ECM) interaction there by affecting cell adhesion,
migration and tumor malignancy [17, 18, 16,].

Marine crabs are a rich source of sialic acid specific lectins and have been reported in
Cancer antennarius [19], Scylla serrata [20], Liocarcinus depurator [21), Potamon potamios
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[22), Atergatis reticulates [23], Philyra pisum [24], Erimacrusis enbeckii [25] and
Trichopeltarion nobile [26]. Hence, the present study was carried out to characterize an
agglutinin from the hemolymph of the marine crab, Atergatis ocyroe.

2. Materials and Methods
2.1. Animal collection and maintenance

The crabs, Atergatis ocyroe were collected from the coastal areas of Arockyapuram,
Kanyakumari District, Tamilnadu (8°11'9319" N, 77° 55'8718" E) India. Crabs were
transported to the laboratory, acclimatized in laboratory condition and maintained in plastic
containers filled with 6 cm of sea water and beach sands with constant aeration. The crabs
were fed with anchovy variety of fish ad /ibitum and the water was changed daily.

2.2. Collection of hemolymph

Hemolymph was collected from uninjured, non- autotomized crabs, either by
inserting a sterile 1.0 ml syringe with a 22 gauge needle into the arthrodial membrane of the
base of third walking leg or by cutting the tip of third walking leg. The hemolymph collected
in centrifuge tubes placed on ice was allowed to clot and then centrifuged for the collection of
serum. The serum was aliquoted and stored at -20°C for further study.

2.3. Separation of hemocytes

The hemocytes from the hemolymph were separated using the method of Soderhall
and Smith [13].

2.4. Preparation of tissue extracts

The adult, healthy and non-autotomized crabs, Atergatis ocyroe were dissected and
the tissues were removed. Tissues were then rinsed in cold tris buffered saline (TBS - pH 7.5)
to remove the adherent hemolymph. The tissue extract was prepared by homogenizing 100
mg each of hepatopancreas, muscles, gonad, gills, carapace, mandible and ovary in 1 ml of
cold TBS. The homogenized extract was centrifuged at 4000 x g for 10 minutes at 4°C and the
supernatant was used for hemagglutination (HA) activity.

2.5. Erythrocyte Preparation

Buffalo, mice, rat, guinea pig, rabbit, pig, dog, Human A, B, O, camel, cow, goat,
horse, donkey erythrocytes were prepared following the standard method of Ravindranath
[27].

2.6. Hemagglutination (HA) Assay
Hemagglutination assays were performed in microtiter plates (Tarson) as
recommended for a crab hemolymph lectin [27].

2.7. Biochemical analysis
Water content [28], calcium content [29] and protein content [30] of the hemolymph
of Atergatis ocyroe were measured.
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2.8. pH and Thermal stability

pH and temperature dependence of the agglutinin were teste
hemolymph at different pH (5-10) and temperature (10°C - 100°C)
erythrocyte suspension during hemagglutination assay.

2.9. Cations and EDTA treatment

To assess the effect of cations and EDTA on the HA activity, =
was serially diluted with equal volume of TBS with different concentr:
divalent cations (Ca*, Mg?* ) and calcium chelators (EDTA and
incubation, the HA activity of each sample was determined against buffale

2.10. Trypsin and Protease treatment :

Equal volumes of trypsin (1mg/ml of buffer pH 7.5) and neutral
ml of buffer pH 7.5) with washed buffalo erythrocytes were taken in two
and were incubated at 37°C for 1 hr. After incubation, erythrocytes were w:
TBS and used for HA assay.

2.11. Hemagglutination inhibition (HAI) Assay

HAI assays were carried out following the method of Mercy and Ravindr:

3. Results
3.1. Hemagglutination Activity

The HA titer of the hemolymph agglutinin with different mammalian ;
presented in Table - 1. The buffalo erythrocytes gave maximum HA titer of 128, whe
agglutinin failed to agglutinate cow and goat erythrocytes. The HA titer with
erythrocytes are represented in decreasing order as follows: Buffalo = Dog = Guinea
Rabbit = Rat > Human A = B = O = Camel > Pig > Horse = Donkey. Buffalo erythrocy®
were chosen to monitor the lectin activity.

3.2. Hemagglutinating activity in the tissues of the crab Atergatis ocyroe

A survey of agglutinins of the various tissues of the crab Atergatis ocyroe revealed
maximum activity in the serum. Hepatopancreas, muscles, gonad, gills, carapace, mandible
and ovary failed to agglutinate the tested erythrocytes except the hemocytes which showed
weak agglutination (Table - 2). 4

3.3. Biochemical factors and HA activity

Bio-chemical composition of the hemolymph revealed nearly 89% water, 25 mg/ml
protein and 20 mM calcium and it yields a HA titer of 128 under normal conditions (Table -
2

3.4, Effect of pH and Temperature on HA

Hemagglutinin activity of the hemolymph of Atergatis ocyroe was sensitive to pH
and temperature. The HA activity was maximum between pH 7.0 and 9.0 which gradually
decreased with either increased acidity or alkalinity. Maximum HA was observed between
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temperatures 20°C- 30°C. When the samples were heated above 70°C, a complete loss of
hemagglutination was observed (Table - 4).

3.5. Impact of Cations / Calcium chelators on HA
3.5.1. Divalent ions

Addition of divalent cations (Ca®, Mgz*) at SmM and 10mM concentration showed
an increase in HA titer of the serum of the crab, 4. ocyroe. A decrease in HA titer was
observed at concentration below 5 mM and above 10 mM. Addition of Mg** enhanced the
HA activity from 1 mM to 20 mM concentration. Further increase in Mg " reduced the HA
titer (Table - 5).

3.5.2. Calcium chelators

Addition of di and tetra sodium EDTA did not influence the HA activity up to
0.1 mM and 10 mM respectively and a tremendous fall in HA titer was observed on further
increase in concentration of both di and tetra sodium EDTA. No change in HA titer was
observed with trisodium citrate except 20 mM and 30 mM concentration (Table - 6).

3.6. Enzyme treatment

An increase in HA titer was observed with trypsin and protease treated erythrocytes
(Table - 7).

3.7. Hemagglutination Inhibition

Hemagglutination inhibition of hemolymph agglutinin by glycoproteins revealed
bovine thyroglobulin as the potent inhibitor. PSM, fetuin, and BSM weakly inhibited the
agglutinin activity. Among the sugars tested only the N-acetyl sugars could inhibit the
agglutinin activity (Table - 8 and 9).

Table - 1: Hemagglutination titer of hemolymph agglutinin of Atergatis ocyroe with
different mammalian erythrocytes

Erythrocytes HA titer
Buffalo 128
Dog 128
Guinea pig 64
Rabbit 64

| Rat 64
Mice 64
Human A 16
Human B 16
Human O 16
Camel 16
Pig 8
Horse 2
Donkey 2

Cow and goat erythrocytes were not recognized by the hemolymph agglutinin of 4. ocyroe.
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Table - 2: Naturally occurring agglutinin in the tissues of Atergatis ocyroe tested
against buffalo erythrocytes 3

Tissue HA titer
Hemolymph 128
Hemocytes
Hepatopancreas
Muscles
Gonad
Gills
Carapace
Mandible
Ovary

olo| o|o|o|o| ofw

Table - 3: Biochemical content and HA titer of hemolymph of Atergatis ocyroe

Characteristics Quantity
Water (%) 89.3£0.34
Total protein (mg/ml) 25.0£0.75
Total Calcium (mM) 20.7+0.62
HA titer 128

Table - 4: Hemagglutination titer of hemolymph of Atergatis ocyroe in relation

‘in pH and temperature

pH HA titer | Temperature (° C) HA titer
5.0 64 0 64
N 64 10 64
6.0 64 20 128
6.5 64 30 128
7.0 128 40 64
75 128 50 32
8.0 128 60 32
8.5 128 70 0
9.0 128 80 0
9.5 64 90 0

'10.0 64 100 0
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Table - 5: Effect of cations on the hemagglutinatinn activity of the hemolymph
of Atergatis ocyroe .
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