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ABSTRACT [nhibition reactions of 10 ponspecific lec-
tins have heen examined using a panel of 22 simple and de-
rivative sugars. The results of hae magglutination iphibition
reactions suggest that all en extracts, which apparently be-
have as ponspecilic lecting, in Fact, are highly specific with
respect o the binding of saccharides. They possess muli-
ple hinding sites and could be converted imto blood group
specific lecting in the presesce of certain inhibiting sugar
(). Six seed exwact: samely Terminalia bellirica, Termi-
rtliaa eirings, Encalyptes steig ruana, Fious infectoris, Mo
alba and Vigna cagiang after partial inhibition with cerain
carbobiydrates, behaved like anti-{A+B), Three lectins (Car-
siar shpweea, Trichocanthus angaing, Ficus mfecioma) could
be converted into anti-{A+H) specific and one (Acalypha
ifica) imbe apdi-{ Be ), One lectin each could be convert-
ed into anti-A (Ficis infecters) and anti-H | Trickosamthu s
anguina), While veo lecting (Eugenia jambolana, Termina-
Lin belfirica) could be convented imto anti- B specific reagents
afier ireatmend wilth appropriate inhibiing sugars.

INTRODUCTION

Lectins differ widely in their specificity in
cell agglutination reactions and in the suscepti-
bility of these reactions to inhibition by saccha-
rides. Most plant extracts aggluinate the eryth-
rocytes of all human blood (ypes and are usual-
Iy referred o as nonspecific lectins. It has been
shown that among the large group of so called
nonspecific lectins, thers are many which are
not really nonspecific. Inhibition tests with a
variety of sugars show that they are highly spe-
cific with respect to binding of saccharides. The
sugar specificity of these lecting is not necessar-
ily related 1o blood group determinants. In many
cases, these lectins interact with erythrocytes by
binding to saccharide receptors different from
blood type determinants and such receplors are
present on all red blood cell surfaces.

In this paper, serological specificities of len
seed extracts which yielded lectins that agglu-
tinated human erythrocytes of all blood types
have been examined using a panel of 22 sugars,
The study is an attempt to explore the possibil-
ities of converting the so called nonspecific lec-
tins into group specific lecting by treatment with
appropriate inhibiting sugars.

MATERIAL AND METHODS

The seed extracts were prepared following
the standard technigue (Hakim and Bhatia,
1965), Sodium aride CO1%) was added as pre-
servative and the extracts were stored at =207 C.
The agglutination reactions with saline washed
human red cells were carmed out at room em-
perature. The extracts were titrated against all
ABO blood group red cells,

22 Simple and derivative sugars @ I3 (-) froe-
tose, a-L-Rhamnose, a-D-glucose pentaacetate,
a-D-glucose, a-lactose, D{+)-cellobinse, 2-
Deoxy-1-glucose, N-peetyl-D-glucosamine,
Maltose, TH+) xylose, D{+) Raffinose pentahy-
dratre, D(-) Ribose, Salicin, D{(-) Arabinose,
Li+} Arabinose, Dulcital, I{+) galactose, a-D
(4] Melibose, Di+) Mannose, a-L (-) Focose,
M-acetly-1)-palactosamine and Sucrose; were
wsesd 1o study their inhihitory effect on hoemag-
glutinating activity of these lecting against hu-
man red cells. The sugar imhibition tesis were
carried out following the standard technigue
{Bhatia and Boyd, 1962), using (.2 molar con-
centration of sugar solutions,

RESULTS AND IMSCUSSION

Table 1 shows heamagg lotination reactions
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of ten seed extracts with adult human erythro-
cytes, Although all ten extracts agglutinated the
human erythrocyies of all blood types, differenc-
€5 in their serological specificities are evident
from disparities in the avidity and titre of their
reactions. The results of sugar inhibition tests
(Table 2) show that all ten lectins examined
could be completely or partially inhibited by the
addition of one or maore sugars. None of the ten
extracts was inhibited by c-[-glucose pentaac-
etate, maliose and sucrose. 19 sugars utilised in
the present investigation inhibited the reactivi-
iy of one or more lectins. It was observed that
Monosaccharide a-L (-) fucose, Disaccharide
D-(+) Melibiose and galactose containing
rispccharide IN+) Raffinose pentahydrate in-
hibated the maximum number of lectins i.e., 5
each whereas disaccharide cellobiose, modified
glucose derivative sugar 2-Deoxy-D-glucose,
Monosaccharides IN-) Ribose and Di+) Man-
nose inhibited the reactivity of one lectin each.

The results of hasmagglutination-inhibition
reactions suggest that all ten extracts, which
apparently behave as nonspecific lectins, infact,
are highly specific with respect 1o the binding
of saccharides. They possess multiple binding
sites and could be converted into blood group
specific lecting in the presence of certain inhib-
iting swgar (s). Six (Table 2) seeds extracts
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namely Terminalia bellirica, Terminalia citri-
na, Encalypius staigriana, Ficus infectoria,
Muorus alba and Vigna catjang after partial in-
hibirion with certain carbohydrates, behaved
like anti-{ A+B). Three lecuns (Cassia siamea,
Trichosaathus anguing, Ficus infectoria) could
be convented into anti-(A+H) specific and ong
(Acalypha indica) into anti-(B+H). One lectin
each could be converted into anti-A (Ficus in-
Sectoria) and anti-H (Trichosanthus anguinag),
while two lectins (Eugenia jambolana, Termi-
nalia bellirica) could be converted into anti-B
specific reagents after treatment with appropri-
ate inhibiting sugars,

Bird (1976}, on the basis of inhibition stud-
ies with saccharides, divided the anti-H type
TEAgenls into [wi groups:

1. Those inhibited by L (-) fucose.

2). Those not inhibited by L{-) fucose, but by
various other sugars such as diacetyl-chitobio-
e, an N-aeetyl-1»-plucosamine dervative and
salicin, a glucose derivative.,

According tothis scheme, four extracts (Cas-
sia sigmeda, Ficus infectoria, Engenia jambola-
aa and Terminalia bellirica qualify o be clas-
sified s anti-H type lectins, in the sense, thal
they were mhibited by Li-) fucose and/or Sali-
cin, the carbohydrates previoosly found 1o in-
hibkit anti-H lecting, However, these extracts

Table 1: Heamagglutination reactions of ten seed extracts with aduli homan erythrocyles

5 Name of Bivexd group of Red cells Titre Time® fin mins )
Mo, exrrmct 0 A B Ak a B
1. Termumalin bellirica LS I+ Tk s 4 5 25
2, Morus alba 2+ 24 24 is 4 12 25
1 Trichosanthes anguing 4+ A+ 4+ 4+ 64 3 1o
4. Acalypha indica ERS LI 34 s 4 v 20
5. Eugenmia jambolana 2+ 2+ 2+ . 4 1 20
B, Vigra calpmg A 3+ A+ s 16 7 20
1. Terminalia citrinn i+ 3+ kR 1+ 8 2 10
#i Eucalypras sraig o 2+ 2+ I+ I+ 4 4 15
{reed cou)
q, Cassia siamea 2+ 2+ Tu s 4 12 25
1. Ficus imfecinna 2+ 2ok 24 i+ 4 15 25

Time™ (a) ¢ indicates the time when reaction was first visible to naked eye

(b) : indicates the fime taken by completed reaction
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Table 2: Inhikitdon reactions of lectins

Name of sugars wiich

5. Name of leciing Partial inkibition of lection
Mo completely inhibited MName of Conversion of
heamagpinimaling irfribitmg monspecific
activity of lectin Sugar fectin into
1. Terminala a-L. Rhamnose D+ ixylose anti-(A=R)
bellirica M-aceiyl-D-glucosamine Salicin anti-{&+B)
Dy} Ribose et-I¥ (+) -Melibose anti-B
Di-jAmbinose
Dhalcibol
s L= i Iuicods
2. Morus alba Dy-)fructoss
a=--glucose IN+)- Raffinose anti-{A&+B)
a-lactose pentzhydrate
w-D+}-Meliblose
1. Trchosanthus o-Lactose o-Li-jfucnse anti-H
anguing [+ Ralfinose M-aceryl-I} anti-{A+H)
peatabydrale glucosamine®
=D+ )-Melibioge
4. Acalypha Indica  a-Di+)-Melibiose [hulcieal anti-(B+H)
N-acetyl-D-galactasamine [+ hpalactose anti-{B+H)
5 Eugenia Li+)Arahinose I3 {fructose anti-B
Jambolana a-Li-Mfucose a-L-Rhammose anti-F
a-[k-glucose Druleisnl
6. Wigna carjang a-Lactose I3[ +)- Raffinose anti={A+E}
L i+) Arahinose pentah ydraie
+) galactose
- -1+ elibiose
M-acetyl-D-galactosamine
1. Terminalia cifrina MN-acetyl-[= andi-{A+B)
galactosamine
B, Eacalypius w-[1-glucose M-acetyl-Ik- anti-{A+H)
SLAE rigw galacinsamine
(zeed coat)
q, Cassia siamea - Mructase
a-D-glucose 2-Deony-D-glucose anti-{A+H)
Di+cellobiose MN-acetyl-D)- anti-{A+H)
Salicin glucosamine
D+ Raffinose
pentahydrate
Dualcital
Li+iArabinose
- Li-plucose
10, Ficus infectoria D+ Raffinose a-[1-glucose anti-{A+B)
tahydrate I-Deaxy-[-glucose anti-{A+H)
ulcitael Di-Arabinose anti-{A+H)
a-Li-jlucose D+ iMannose anti-{A+H)
-} Fructose anti-(&+H)
M-Acetyl-D- anti-A
glucozamine
Li+)- Arabinose anti-A

*Sugar inhibition withoul comple

[Reaction was D4} A(4+) B(l+)]

fe neudralization of haemagglutinating activity of lectin
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reacted equally strongly with all ABCY blood
gromps and therefore, cannot be used for differ-
entitation of O and A, blood fiom the rest, Fur-
ther nvestigations should thoow more light on
their potential wse ws wols for the study of weak-
er variants of blood group antigens.
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