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ABSTRACT

The results of haemagglutination tests carried out on
280 lectins extracted from the seeds of plants indigenous to 
Zimbabwe are recorded.

These tests include bromelin enzyme and saline tube 
tests against human erythrocytes of all the common human blood 
groups. 142 lectins which failed to react with human erythro
cytes were tested against horse, sheep, dog, cow, chicken, 
rabbit and chimpanzee erythrocytes as well as human group Oh 
(Bombay) U negative and neuraminidase and trypsin treated 
erythrocytes.

One Anti-A + Anti-B -specific lectin from the seeds of 
Calpurnia aurea (previously reported) and three Anti-H specific 
lectins from the seeds of the Erythrina species are discussed.

Two lectins, Pterocarpus angolensis and Ipomoea 
kituiensis, reacting only with cord erythrocytes and group Oh 
"(BombayJ^erythrocytes are reported on. Lectins are enumerated 
which are able to differentiate between the animal erythrocytes 
tested.

Results of comparing lectin reactivity with total protein 
levels of extracts, mode of seed spread, seasonal appearance of 
seeds and botanical order of plants are evaluated.
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SECTION 1

INTRODUCTION

Although herbal concoctions had been used for centuries for 

the treatment of illness, the use of plant extracts as laboratory 

reagents had to await the emergence of the immunological era in the 

late nineteenth century.

Karl Landsteiner’s classical paper of 1901 laid the foundation 

for the intense research which was to follow during the following 

years in blood group serology.

The first suggestion that plant extracts would react with 

human blood cells was in a communication from Stillmark (1888) in 

which he observed the clumping of human blood cells by an extract 

of the Castor bean (Ricinis communis).

After a clearer understanding of the ABO blood groups had 

emerged by about 1930, it was possible to test human red cells with 

plant extracts (usually seed extracts) and recognise those which 

were blood group specific. Two papers published in the late 1940’s 

gave the first accounts of seed extracts reacting specifically with 

different blood groups. Renkonen (1948) demonstrated Anti-H in 

extracts from the seeds of Lotus tetragonologus and Cytisus sessilj- 

folius while Boyd and Reguera (1949) described an Anti-A from the 

seeds of Phaseolus limensis var. limenanus. The most widely used 

plant agglutinin in blood bank work, the Anti-A^ from the seeds of 

Dolichos biflorus, was first described two years later by Bird (1951). 

In the early 1950’s Boyd proposed the name Lectin (from the Latin 

legere to choose or pick out) for plant extracts reacting with 

red blood cells,

Many studies followed in the hope that lectins would be
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found which would detect most of the known blood group antigens on 

human erythrocytes. It soon became apparent, however, that lectins 

would only combine with glycolipid or glycoprotein groups on the cell 

membrane. If a blood group antigen occurred on these moieties then 

it was probable that a lectin of that specificity could be found.

An important contribution to the early understanding of lectin 

reactivity was a paper by Morgan and Watkins in 1953 in which they 

describe the inhibition of the lectin/red cell reaction by simple 

sugars and human blood group substances. Using simple sugars, it 

is possible to inhibit some reactions between lectins and blood cells 

of known groups and speculate on the specificity of the lectin 

receptor site.

From normal enrythrocytes, researchers then turned their 

attention to the reactions between lectins and erythrocytes with 

abnormal or deficient antigens. It is in this area of research that 

lectins have proved most productive, especially in the elucidation of 

erythrocyte polyagglutination (Bird, 1974). The seeds of the peanut, 

Arachis hypogaea, and seeds of the Salvia species have yielded 

extracts most useful in the identification of T, T , Tk and Cad blood 

type polyagglutination (Bird 1964, Bird S- 'Wingham 1973b, 1974),

Lectins have also been applied to the study of animal erythro

cytes and in 1954. Bird observed that "the agglutinabilities of the 

erythrocytes of various species by the extracts of plant seeds are such 

that it is possible to divide them into distinct groups". A study of 

79 lectins for haemolytic and agglutination reactions against 10 

vertebrate species is the subject of a recent paper by Bhalla et al 

(1978), The authors suggest the possible use of lectins in forensic 

investigations.

The reactions of various lectins with human and animal 

erythrocytes is purely a chance phenomenon and their function in nature 
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is not yet fully understood. Four possible functions of the lectins 

in nature have been suggested by Sharon and Lis (1972).

1, Protection,

a) Bacterial

b) Fungal

2, Transport of plant sugars,

3, Enzyme transport.

4, Mitotic stimulation of seeds,

i.e. activation of growth.

The ability of plant lectins to bind nitrogen-fixing 

Rhizobia (Wolpert and Albersham 1976) has pointed to lectins being 

implicated in host-simbiont interactions.

The main aim of the work carried out for this thesis was to 

examine the local flora for the presence of human blood group specific 

lectins. No such study has been carried out in Zimbabwe and my work 

constitutes the first extensive study of lectins in this country.

The primary search for human blood group specific lectins 

has been augmented by testing certain seeds for the presence of lectins 

able to differentiate between other vertebrate species. Statistical 

studies have also been carried out to correlate lectin reactivity 

with protein levels, mechanism of seed spread, and seasonal appearance 

of seeds. Lectin reactivity has also been studied in relation to 

botanical spread of the local flora.
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SECTION 2

MATERIALS AND METHODS

I Materials

Glass tubes

Soda glass test tubes of dimensions 70 x 9 mm were obtained 

from Protea Medical Services, Salisbury. The tubes are prepared by 

soaking in 'Nonex' detergent (50 gms per 5 litres) overnight, after 

which they are rinsed four times in tap water and once in distilled 

water.

Haemagglutination trays

Disposable microtitre plates with a ’U* bottom configuration 

were used for certain Of the haemagglutination tests.

Saline

A 0,15 M. solution of Sodium Chloride (Merck) was prepared

in distilled water to give a physiological saline solution.

Phosphate buffered saline

Phosphate buffered saline (PBS) of pH 7,2 was prepared by 

the method described by Dacie and Lewis (1970).

Enzyme solutions

a) Bromelin

Powder was obtained from Miles-Servac Coy., Cape Town,

South Africa. The bromelin powder was dissolved by 

vigorous shaking in a saline-buffer solution to give a final 

concentration of 0,5 grams per 100 ml. The saline-buffer 

solution was prepared by adding 1 part by volume of phosphate 

buffer pH 5,5 to 9 parts of saline (containing sodium azide 

as a preservative in a concentration of 1 gram per litre).

The bromelin solution was used on the same day that it 

was prepared.
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b) Trypsin

Trypsin powder was obtained from Hopkins and Williams, 

Chadwell Heath, England.

The enzyme was prepared according to the method described 

by Dunsford and Bowley (1967)?

c) Neuraminidase

Neuraminidase was obtained from Behringwerke AG, Germany,

1 part by volume of neuraminidase wasadded to 4 parts of 

phosphate buffered saline pH 7.2 to give a concentration of 

100 units of enzyme per ml.

Inhibition sugars

L-fucose (Fuc), N-acetyl-D-galactosamine (GalNac) and 

N-acetyl-D-glucosamine (GlcNAc) were obtained from Sigma Chemical Coy., 

St. Louis, U.S.A. D-galactose (Gal) and D-glucose (Glu) were obtained 

from Hopkins and Williams Ltd., Chadwell Heath, England. D-mannose 

(Man) was obtained from Merck, Darmstadt, Germany.

Saliva

Saliva samples from Group 0 secretor and Group 0 non-secretor 

subjects were prepared according to the method described by Dunsford 

and Bowley (1967).

Seeds

280 samples of seeds from trees and shrubs indigenous to 

Zimbabwe were collected, 78 seeds were collected in the field and 

identified by the staff of the National Botanical Gardens, Salisbury. 

The remaining 202 seed samples were obtained from the Herbarium of the 

National Botanical Gardens, Salisbury.

It was difficult to assess the age of each seed sample except 

that they were between one to three years old.
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Erythrocytes

a) Group A^, A„, B, A^B and 0 erythrocytes were obtained 

from pilot tube cuttings of Fenwal blood packs bled from 

donors of known groups, All these cuttings were taken from 

packs bled in the previous 24 hours. The anticoagulant 

solution in the Fenwal packs was Citrate Phosphate Dextrose,

b) Cell Panel

The Ortho Identigen cell panel was used to detect 

specificities outside the ABO groups. Positive and 

negative examples of the following blood group systems

are routinely present in the panel.

Rhesus: D, C, wC ,E,c,e,f and V

Kell: K,k,

Duffy: r- 9Fy , Fyb.

Kidd: Jka, Jkb.

v a Xg :

Lewis: a , bLe , Le .

M■N,Ss:

P„ :1
a bLutheran: Lu , Lu «

The Identigen cell panel was increased in size from 8 

to 10 cell samples after 79 lectins had been tested,

c) Cord erythrocytes

Blood samples taken from the umbilical cord of healthy 

new born infants were chosen from samples sent to the 

Blood Transfusion Service for routine post natal testing,

d) Abnormal membrane erythrocytes

Group Oh (Bombay) cells were kindly supplied by

Miss P. Moores of the Natal Blood Transfusion Service,
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U negative erythrocytes were donated by a known

U negative African donor.

T and enzyme treated cells were prepared as

described in ’’Methods",

e) Animal erythrocytes

The Government Veterinary Research Laboratories in

Salisbury supplied blood samples of the following animals: 

horse, sheep, dog, cow, chicken, rabbit and chimpanzee.

Animal cells were used within two days of being bled 

only if there was no evidence of haemolysis or contamination 

Protein estimation chemicals

Solutions of the chemicals necessary to carry out the total 

protein estimations on the seed extracts were kindly supplied by the 

Biochemistry Department of the Public Health Laboratory, Salisbury,
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MethodsII

It is evident from the many papers published on lectin work 

that a crude extract of seed is adequate for most routine purposes. 

For this study, therefore, a simple saline extract of the seeds was 

prepared as follows:

1 gram of the seed was crushed in 20 millilitres of 0,15 M 

saline by pestle and ;mortar, The extract was then left to soak at

room temperature for four to five hours with intermittent mixing. 

The solution was then filtered through Whatman No. 1 filter paper 

to clear. The extracts which contained a high oil content were 

centrifuged and the intermediate layer removed and used as the 

working reagent.

Generally the whole seed was crushed for the preparation of 

extracts. If, however, the seed had a tough woody husk, this was 

removed and only the fleshy kernel was used.

The extracts were bottled in 10 ml, dropper bottles and 

labelled with the botanical name and a number allocated according 

to its sequence of preparation. All samples were then deep frozen 

at - 20°C until tested.

If repeat tests were done (i,e. absorption or inhibition 

tests), these were carried out using a new preparation of the lectin 

from the original seed sample, 

Erythrocytes

All erythrocytes were washed three times with 0,15 M saline 

and made up to an approximate 5p/o suspension in saline.

The Ortho Identigen cell panel was used unwashed. After 

checking the suspending fluid for clarity and lack of haemolysis the 

cells were mixed thoroughly immediately before use.
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ABO groups of donor red cells were confirmed before use by 

testing with Anti-A, Anti-A+B (0 serum) and Anti B antisera obtained 

from Gamma Biologicals, Houston, U.S.A.

Enzyme preparation of cells

a) Bromelin

A mixture of 1 drop of lectin, 1 drop of cells and

1 drop of bromelin were incubated in a one stage reaction 

at room temperature for 1 hour,

b) Trypsin

To one volume of packed cells, four volumes of 

buffered trypsin (see materials) was added and the 

mixture incubated at 37°C for 30 minutes. The cells 

were then washed once in saline and used on the same day.

c) Neuraminidase

An equal volume of packed red cells and a solution of 

neuraminidase enzyme in PBS (100 units/ml.) were incubated 

in a water bath at 37°C for 15 minutes. The cells were 

then washed three times in 0, 15 M saline and used within 

an hour of preparation.

The activity of the T activated cells was tested using 

an anti-T lectin prepared from peanuts (Bird, 1964),

Haemagglutination tests

The haemagglutination tests were carried out according to 

the method used by Hossaini (1968) with the exception that the albumin 

technique was omitted. Hossaini showed that no lectin reacted in 

an albumin solution which did not react by the bromelin technique. 

For this reason only saline and bromelin methods were used,

a) Screening tests with human erythrocytes

Each lectin was tested in 70 x 9 mm test tubes by a 

saline and bromelin technique against A^, A^, B, A^B, group 0 
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cord erythrocytes and against the Ortho Identigen panel.

In the saline test 1 drop of lectin was added to 1 drop

of a 5P/o saline suspension of the appropriate cell.

The bromelin test was carried out as described above in 

bromelin treatment of cells. All tubes were incubated at 

room temperature for 1 hour, then read. (Room temperature 

in the laboratory where the tests were carried out is 

controlled between 23° and 2S°C by an air conditioning plant.) 

b) Tests against animal erythrocytes

The lectins tested against animal red cells were put

up by saline and bromelin tests as outlined in (a) above.

The tests were carried out in microtitre plates.

The cell-lectin mixtures were incubated at room 

temperature for 1 hour then read.

Reading

All tubes were examined macroscopically for haemolysis and 

agglutination. Those appearing to be negative by macroscopic 

reading were then examined microscopically (200 x magnification) for 

agglutination.

Agglutination reactions were scored according to strength. 

Macroscopic reactions were scored 1,2,3 and 4. A reaction just 

visible to the naked eye being scored 1 and complete agglutination 

scored 4 with 2 and 3 falling between. Microscopic reactions were 

scored w, w, +, ++, +++ and ++++, Haemolysis was scored as complete 

haemolysis when no cells remained in the tube or well and partial 

haemolysis if some cells remained but the supernatant exhibited 

haemolysis.

Inhibition tests

One drop of inhibition sugar (0,1 M in PBS pH 7,2) was 

added to one drop of lectin and incubated at room temperature for
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30 minutes in microtitre plates. 1 drop of the appropriate cell 

suspension was added and left at room temperature for a further 30 

minutes. Wells were then checked for agglutination and scored.

Where the inhibiting sugar was titred, Q doubling dilution

method was used starting at 0,1 M. For all titres a 0,2 ml.

Oxford micropipette was used.

Total protein estimations on seed extracts

The Phenol-Biuret technique according to Henry (1964) was

used to estimate total protein in the seed extracts. This is a 

colour reaction between a Folin-Ciocalteau reagent and the peptide 

bond of the protein. The method is accurate to within 10% if used 

without standardisation by a Kjeldahl procedure and the necessary 

correction factor introduced into the calculation of optical density. 

As the composition of the seed proteins differed, no such correction 

could be used in this procedure.

Reagents

1 'copper biuret reagent

a) 10 grams of anhydrous sodium carbonate were 

dissolved to 100 ml. with 0,5 N sodium hydroxide.

b) 0,5 gm. of copper sulphate and 1,0 gm, 

potassium tartrate were dissolved in distilled 

water to 100 ml.

10 volumes of ’A’ were added to 1 volume of

•B* for the working solution immediately before use,

2 Folin-Ciocalteau reagent

Golden yellow with no trace of green, A 1 in 12 

dilution in distilled water was prepared immediately 

before use,

3 Standard protein solution

A solution containing 10 mgms,'/0 of protein 

prepared from normal human serum.
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Method

In 96 x 12 mm, test tubes:-

Blank: 1 ml, distilled water

Standard: 1 ml, standard protein solution

Test: 0,98 ml, distilled water + 0,02 ml,

seed extract.

To each tube, add 1 ml, of working alkali-copper biuret 

solution, mix and stand for 10 minutes, Add forcibly with immediate 

mixing, 3 ml, of dilute Folin-Ciocalteau reagent and heat in a 37°C 

water bath for 15 minutes. Cool to room temperature and read at 

750 mu, setting zero with the water blank.

Protein in mgm % = 00 Test x 500
00 Standard

Total protein was calculated to the nearest unit,

Botanical classification

Botanical nomenclature and classification was taken in the 

main from "Trees of Southern Africa" by Coates-Palgrave (1977) and 

"A List of Trees, Shrubs and Woody Climbers Indigenous or Naturalised 

in Rhodesia" by Drummond (1975),

Seeds obtained from plants not included in these two 

publications appear by the name allocated to them in the relevant 

"Index Seminum" booklets (1976 & 1977) issued by the National 

Botanical Gardens in Salisbury,
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SECTION 3

RESULTS

I Lectin tests against human erythrocytes

In an initial screen, 280 lectins were tested against group

A^, B, AB, ten group 0 erythrocytes of the Ortho Identigen panel 

and a group 0 cord erythrocyte by a saline and bromelin technique.

In this initial screen, 138 (49,29°/0) of the lectins gave a 

positive reaction by saline or bromelin technique or by both, 

142 (5O,71°/o) failed to react with any of the erythrocytes tested.

Figure 1 gives a breakdown of the reactions of the 280 lectins in the 

initial screen.

The results of the initial screen have been divided into 

four categories.

a) Those showing blood group specificity,

b) Those agglutinating some or all of the cells

tested but which are not blood group specific.

c) Those haemolysing some or all of the cells tested,

d) Those which were negative against all cells tested.

The following lists consist of the names of the lectins which 

comprise each of the above categories

a) Lectins showing blood group specificity

Calpurnia aurea (Aiton) Benth,

Family: Leguminosae.

Sub family: Papilionoideae

This lectin gave an Anti-A + B reaction as well as a weak

non specific reaction by a saline technique and reacted against 

all cells by the bromelin technique.
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1---------------
NEGATIVE
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-------- !
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I------
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r--------
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--r--- 1 ,
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2 4'

NON-BLOOD GROUP SPECIFIC
------ 3
HAEMOLYTIC

FIGURE 1

110(39,29%)
(79,71% of positives)

Enzyme 
only

47

------ 1
Saline &
Enzyme

62

22(7,86%)
(15,94% of positives)

Saline 
only

2

Enzyme Saline & 
only Enzyme

1 19

Results obtained in testing 280 lectins against human erythrocytes 
by saline and bromelin techniques.



Erythrina species

Erythrina lysistemon, Hutch.

Family: Leguminosae.

Sub family: Papilionoideae,

An extract of this seed gave a typical Anti-H haemagglutin

ation reaction,

E. livingstoniana Baker and E, abyssinica

Lam ex DC,

These two lectins, although not giving typical Anti-H 

haemagglutination reactions were however inhibited by group 

0 secretor saliva but not by group 0 non secretor saliva.

Pterocarpus angolensis DC.

Family: Leguminosae.

Sub family: Papilionoidae.

This lectin reacted with cord erythrocytes, adult ii 

erythrocytes and group Oh (Bombay) erythrocytes by a 

bromelin technique only.

Ipomoea kituiensis Vatke,

Family: Convolvulaceae.

This lectin gave reactions similar to those of P. angolensis 

although considerably weaker.

Lectins agglutinating some or all of the cells tested

but which are not blood group specific

Reacting in saline test only

One lectin reacted in saline test only:

Halleria lucida. Family: Scrophulariaceae

Reacting in bromelin test only

The following list of 47 lectins reacted only by bromelin 

technique.
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Acokanthera oppositifolia, Adenium multiflorum, Aloe camer o n i i, 

Anogeissus leiocarpus, Barleria albostellata, Bauhinia tomentosa, 

Brackenridgea zanguebarica, Catha edulis, Cephalocroton preschellii, 

Clematis brachiata, Combretum apiculatum, Combretum obovatum, 

Commiphora mollis, Cyperus alopecuroides, Dicoma sessiliflora, 

Ehretia coerulea, Eriosema psoraleides, Erythroxylum emarginatum, 

Euphorbia transvaalensis, Ficus pretoriae, Ficus stuhlmanii, Gloriosa 

superba, Grewia avellana, Gladiolus melleri, Helinus mystacinus, 

Hippocratea longipetiolata, Hypericum roeperanum, Ipomoea kituiensis, 

Julbernardia globiflora, Lannea stuhlmannii, Mariscus_ conjestus, 

Maerua angolensis, Monanthotaxis chasei, Monodora junodii, Orthosiphon 

rubicundus, Pellaea viridans, Plumbago zeylanica, Pseudarthria hookeri, 

Psorospermum febrifugim, Rhynchosia hirta, Sansevieria conspicua, 

Sapium integerrimum, Strelitzia nicolai, Tabernaemontana ventricosa, 

Tricalysia congesta, Trichodesma physaloides, Turbina stenosiphon.

Reacting in both saline and bromelijn jests

The following list of 62 lectins reacted by both saline and 

bromelin techniques.

Abrus, precatorius, Abrus schimperi, Adina Microcephala, Andrachne 

ovalis, Antidesma vogelianum, Apodytes dimidiata, Baikiaea plurijuga, 

Bauhinia peterisiana, Brachystegia boehmii, Braehystegia _s picif or mis, 

Bridelia cathartica, Bridelia micrantha, Cantjhjum_ gu_e 1 n zi i, Carrissa 

edulis, Cassia abbreviata, Cassipourea gummiflua, Chaetacme aristata, 

Colophospermum mopane, Combreturn celastroides, Combretum zeyhg£i> 

Commiphora africana, Cordia abyssinica, Corjja  ̂jyalis^ Cordia sinensis, 

Diospyros lycioides, Diospyros squarrosa, Diospyros whyteana, Dissotis 

princeps, Embelia schimperi, Eugenia bukobensis, Feretia aeruginescens, 

Ficus burkei, Grewia he»amita, Guibourtia _conju_gata, Jasminurn 

fluminense, Lannea edulis, Linociera battisoornbei, M i mo sa_ pigra, 

Monotes glaber, Newtonia buchananii, Ozoroa reticulata, Phyllanthus 
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guineensis, Piliostigma thonningii, Pittosporum viridiflorum, 

Pseudolachnostylis maprouneifolia, Psychotria kirkii, Psychotria 

raahonij., Rhoicissus tridentata, Rumex_ rhodesius, Securinega virosa, 

Sterculia quinqueloba, Syzygium quineense, Jarenna^Pavettoides, 

Terminalia sericea, Terminalia trichopoda, Tinnearhodesiana, Tipuana 

tipu, Uapaca kirkiana, Vangeuria randii, Vitex sp. no, J, Vitex sp, no, 2,

c) Extracts containing haemolytic agents to some or all

cells tested.

Twenty two of the extracts haemolysed some or all of the 

cells tested. This haemolysis is probably not a function of 

the globulin fraction of the extract which is called the lectin, 

but is caused by the presence of another agent destroying the 

membrane of the erythrocyte.

One of the extracts haemolysed the cells in the presence

of bromelin only, two by saline technique only and the remaining

19 by both saline and bromelin technique.

The extract haemolysing in bromelin only was

Amaranthus spinosus.

The extracts haemolysing cells in saline only were

Ficus zambgsiaca and

Flacourtia indica.

The following 19 extracts haemolysed the cells by both

saline and bromelin techniques,

Bequaertiodendron, jiagalj^montanum, Cussonia arborep, Dolichos 

kilimandspharicus, Elephantorrhiza goetzei, Entada abyssinica,

Eucomis autumnalis, Gardenia posoquerioides, Heteromorpha prborescens, 

Ilex mitis, Kigelia africana, Lagenpria sphaerica, Mimusops zeyheri, 

Nidorella resedifolia, Pentas nobilis, Phytolacca dodecandra, Sesbania 

macrantha, Steganotaenia araliacea, Swart zia^ ma_dagascar ie nsip,

Xeromphis obovate.
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Lectins negative against all erythrocytes tested

The following list of 142 lectins failed to react 

with any of the erythrocytes tested by either saline or 

bromelin techniques.

Acacia mearnsii, Acacia nilotica, Acacia polyacantha, Acacia Senegal, 

Acacia sieberana, Adansonia digitata, Acrocarpus fraxinifolius, 

Afzelia quanzensis, Aidia micrantha, Albizia gummifera, Albuca melleri, 

Allophylus africanus, Amblygonocarpus andongensis, Anthocleista 

grandiflora, Astragalus atropilosulus, Beaumontia grandiflora, 

Berchemia discolor, Berkheya zeyheri, Bidens schimperi, Buchnera 

eylesii, Burnatia enneandra, Byrsocarpus orientalis, Cassia floribunda, 

Cassia singueana, Cassine aethiopica, Ceratotheca riloba, Clausena 

anisata, Cleistochlamys kirkii, Combretum paniculatum, Cordiospermum 

grandiflorum, Crotalaria caper.sis, Crotalaria ochroleuca, Croton 

megalobotrys, Cucumis myriocarpus, Cussonia spicata, Dais cotinifolia, 

Dalbergia nitidula, Dichrostachys cinerea, Didymosalpinx norae, 

Diospyros mespiliformis, Diospyros quiloensis, Dombeya vurgessiae, 

Dovyalis caffra, Dracaena raflexa, Dracaena steudneri, Ehretia amoena, 

Fagara capensis, Ficus capensis, Friesodielsia obovata, Comphocarpus 

physocarpus, Ficus kirkii, Gossypium herbaceum, Grewia_ monticola, 

Grewia pachycalyx, Grewia villose., Guibourtia coleosperma, Guizotia 

scabra, Harungana madagascariensis, Hibiscus connabinus, Hibiscus 

tiliaceus, Hibiscus trionum, Hoslundia opposita, Indigofera spicata, 

Jacaranda mimosifolia, Kalanchoe janceolata, Kalanchoe thyrsiflora, 

Khaya nyasica, Kirkia acuminata, Kleinia barbertonics, Kosteletzkya 

buettneri, Landolphia kirkii, Lantana angolensis, Leonotis nepetifolia, 

Leucas martinicensis, Lopholaena coriifolia, Ludwigia stolonifera, 

Maesa lanceolata, melhania randii, Margaritaria discoidea, Markhamia 

obtusifolia, Mascarenhasia arborescens, Maytenus acuminata, Maytenus 

bachmannii, Mondia whitei, Moringa oleifera, Mucuna coriacea,
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Mukia maderaspatana, Mundulea sericea, Mussaenda arcuata, Nuxia congesta, 

Ochna schweinfurthiana, Qncoba spinosa, Ozoroa longepetiolata, Pappea 

capensis, Parinari curatellifolia, Paullinia pinnata, Peltophorum 

africanum, Phyllanthus engleri, Phyllanthus inflatus, Pipterocarp aceae, 

Plectranthus merabilis, Podranea brycei, Protea welwitschii, Prunus 

africana, Pteleopsis myrtifolia, Pterolobium stellatum, Rauvnlfia caffra, 

Rhamnus prinoides, Rhigozum brevispinosum, Rhus lancea, Rhus quartiniana, 

Rothmannia urcelliformis, Ruspolia hypercrateriformis, Salix subserrata, 

Schrebera alata, Schrebera trichoclada, Sclerocarya caffra, Scirpus 

inclinatus, Scutellaria paucifolia, Sophora velutina, Sphaeranthus 

flexuosus, Stapelia gigantea, Sterculia africana, Strophanthus speciosus, 

Strychnos spinosa, Teclea nobilis, Tephrosia praecana, Terminalia 

prunoides, Toddalia asiatica, Toddaliopsis bremekampii, Trema orientalis, 

Trichilia dregeana, Tylosema fassoglensis, Verbena bonariensis, Vernonia 

adoensis, Vernonia amygdalina, Vitex buchananii, Voacanga Schweinfurthii, 

Widdringtonia nodiflora, Xeroderris stuhlmanii, Ziziphus mucronata.

The 142 negative reacting lectins were subsequently tested 

against group Oh (Bombay), group 0 U negative and group 0 

erythrocytes treated by neuraminidase (T-activated) and by 

trypsin.

No lectin was found which reacted exclusively with group

Oh (Bombay), group 0 U negative or T-activated erythrocytes.

The 142 negative lectins were also tested against animal 

erythrocytes and the results are recorded in Section 3 III.
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II Specific anti human lectins

a) Calpurnia aurea

An Anti-A + Anti-B lectin had been reported from the seeds 

of C, aurea by Bird (1957). The C. aurea lectin tested in 

this thesis also gave an Anti-A + Anti-B reaction and also gave 

a weak reaction with group 0 cells by the saline technique. 

In the bromelin tests it gave strong reactions with all cells 

tested except the group 0 cord cells which gave a weak reaction.

Titres of the lectin against A^, A^, B, A^B and 0 cells 

using a saline method gave the following results listed in 

Table I.

TABLE I

Titres of C. aurea against group

A, An, B, A^B and 0 erythrocytes

Reciprocal of dilution of
C. aurea lectin

Neat 2 4 8 16 32

A1 3 2 1 - -

A2 2 1 + - - -

CELL B 2 + - - - -

4 2 + - - -

0 Vw

An Anti-A lectin and a weaker Anti-B lectin were present 

in the extract of Co aurea. Absorption tests were then carried 

out to see if the two were seperable,

Three aliquots of the lectin were absorbed for 3 hours 

at room temperature against two volumes of washed packed 

group A^, B and 0 cells.
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The absorptions were centrifuged and the supernatants 

tested against A , B and 0 cells by a saline technique. The 

results are given in Table II,

TABLE II

Absorption results of C, aurea against

group A^ B and 0 erythrocytes

Test Cell

A1 BO

A — —Group of 1
erythrocytes used ...... - ' ■ ........... .............
to absorb B 2 -
C. aurea
lectin • — - ——_.. .

0 4 2

Unabsorbed 3 2 +

Absorption with A^ cells removed both the Anti-A and

Anti-B but the reaction with 0 cells persisted.

Absorption with B cells removed the Anti-B and "Anti-O" 

and also weakened the Anti-A reaction.

Absorption with 0 cells removed only the "Anti-0" 

leaving the Anti-A and Anti-B unweakened.

Exhaustive absorption with group 0 cells failed to remove 

the Anti-A or Anti-B completely from the lectin.

Inhibition tests with simple sugars showed the reaction 

between the lectin and group AB and 0 cells to be inhibited 

by D-galactose and N-acetyl-D-galactosamine, The lowest 

concentration of inhibitor giving complete inhibition was 

determined for each group and the results detailed in 

Table III.
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TABLE III

Inhibition results of C. aurea against

group B and □ erythrocytes

D-galactose N-acetyl-D-
galactosamine

a
Group of 1 0,012

erythro

cytes

0,1

B 0,05 0,001

0 0,025 0,001

Lowest molecular concentration of inhibiting sugar 
in the reaction between C. aurea lectin and group AB and 
0 erythrocytes.

b) Erythrina species

The results of testing the three Erythrina lectins

against A^, Ao, B, A^B and group 0 cells of the Identigen 

cell panel are given in Table IV.

TABLE IV

Erythrina agglutination tests

CELLS

Group 0(ldentigen Panel)

LECTIN A1 A2 B A^B 1 2 3 4 5 6 7 8 9 10

E. abyssinica 1 4 1 3 4444444444

E. lysistemon 2432 4444444444

E. livingstoniana 3333 4444444444

Agglutination strengths by saline tube technique at room temperature.
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E. lysistemon gave a typical Anti-H reaction. The lectin 

of E. abyssinica gave a weak reaction with B cells while its 

reaction with A^B cells was almost as strong as with 0 cells, 

E, livingstoniana gave uniformly strong reactions with all cells.

Titres of the three lectins revealed that only that of

E. lysistemon gave a typical Anti-H haemagglutination reaction.

Titration of Erythrina lysistemon lectin

against A , A^, B, AB and 0 cells

Titre of E, lysistemon lectin

Cell 2 4 8 16 32 64 128 Score

A1 2 2 W — — — — 4

A2 4 4 4 4 3 2 W 21

B 4 3 2 2 1 - - 12

2 1 W - • - - 3

0 4 4 4 3 3 2 w 20

Saliva inhibition results are given in Table V,

All three lectins were inhibited by saliva from group 0 

secretors but not by saliva from group 0 non-secretors.

TABLE V

Erythrina saliva inhibition tests

LECTIN

E, abyssinica E. livingstoniana E. lysistemon

against 0 cells.

Group 0 secretor saliva 5 7 7

Group 0 non-secretor saliva 13 14 15

Saline control 14 16 15

Titre scores after 20 minutes inhibition against saliva, then tested

24



Sugar inhibition results are shown in Table VI

TABLE VI

Erythrina sugar inhibition^tests

LECTIN

E. abyssinica E. livingstoniana E. lysistemon

Inhibitor

D-glucose No inhibition No inhibition No inhibition

D-galactose 0,025 0,012 0,1

L-fucose No inhibition No inhibition No inhibition

N-acetyl-
D-glucosamine No inhibition No inhibition No inhibition

N-acetyl-
D-galactosamine 0,006 0,006 0,025

Numbers give minimal concentration in molarity of the sugar 
required to prevent agglutination between the lectin and Group 0 cells.

None of the Erythrina lectins were inhibited by L-fucose.

All were inhibited by D-galactose and N-acetyl-D-galactosamine,

The three lectins were adjusted to give equal titres in saline 

against the same group 0 cell and slight differences in strength 

of the sugars inhibiting this reaction were noted.

The lectin of E, lysistemon was tested against group Oh

and Oi cells and the results are given in Table VII,

TABLE VII

E• Jysi5tenion titres against Oh and Oi cells

TITRE

Test
Cell

0 control 32

Oh 2

Oi 32
Papainised 0 control 2048

Papainised Oh 64

Papainised Oi 2048
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A weak reaction against Oh cells in saline was noted and 

was enhanced by the use of papainised cells. The reactions 

against Oi cells were equal in strength to those of the group 0, 

I positive control cells so no involvement of the I antigen is 

indicated,

c) Pterocarpu_s_ angolensis

The initial screen of this extract revealed a lectin which 

reacted exclusively with cord erythrocytes by a bromelin 

technique only,

A titre of the lectin against group 0 cord erythrocytes 

by a bromelin technique was 1 in 16. The lectin was then 

tested against group Oi adult and group Oh (Bombay) erythro

cytes and the titres are given in Table VIII.

TABLE VIII

P, an5o-^rj-n-s-^s- tests against group

0 cord, Oh, Oi and normal adult_ erythrocytes

Method

Saline RT Papain treated

Fresh adult - 16

Test
Cell

Fresh cord - 128

Frozen Oh - 64

Frozen Oi 2 64

Titres

Samples of cord erythrocytes of group A^, A^, B, A^B

and 0 were tested against the titrated lectin.

The results are in Table IX,
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TABLE IX

Titres of P. angolensis lectin against

A -]» ^2* and 0 cord erythrocytes

TITRE

*1 32

a2 32

TEST
CELL B 16

0 64

A^ 16

Bromelin technique

Group 0 cord cells heated to 57°C for 15 minutes gave 

only a weak reaction with the P, angolensis lectin.

Inhibition tests between the P» angolensis lectin and 

cord erythrocytes are given in Table X.

TABLE X

P, angolensis inhibition results

Lo wes t "coihc^ntratiorT 
of sugar giving 
complete inhibition

D-glucose 0,1

D-mannose 0,012

D-galactose No inhibition

L-fucose No inhibition

N-acetyl-D-glucosamine 0,1

N-ace tyl-D-galacto samine No inhibition

Group 0 secretor No inhibition

Ortho P substance No inhibition

Ortho Le substance No inhibition
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Fifty samples of blood from Caucasian donors and fifty 

samples of blood from African donors were tested against the 

P. angolensis lectin by a bromelin technique. All were negative 

save 3 which gave weak reactions.

The 3 weakly reacting erythrocytes were all African bloods 

and when tested against titred Anti-I were found to give 

slightly weaker titres than 3 samples which were negative with 

the angolensis lectin.

Comparison titrations were carried out using human anti-I, 

anti-i and the lectin of P, angolensis against various cord 

erythrocytes and adult control erythrocytes. The results are 

shown in the following table.

Reactions of Cord and Adult erythrocytes_with

Human Anti I, Anti-i and Pterocarpus angolensis

HUMAN

P, angolensis
Anti I Anti i lectin

Nucleated red cells

Adult 0 Control 3 0 (0) 0

Cord A 0 1 (2) 3

Cord A 0 5 (10) 9

Cord A 0 6 (12) 8

Cord 0 0 6 (12) 14

Cord B 0 6 (12) 7

Cord 0 0 6 (12) 13

Cord AB □ 5 (10) 12

Adult 01 3 1 (2) 3

Adult B2 3 1 (2) 2

1 Marrow stress patient : Reties 20% Polychromasia

2 Marrow stress patient : Reties 18% Polychromasia
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d) Ipomoea kituiensis

This lectin reacted only with cord erythrocytes by bromelin 

technique and appeared to be similar to the lectin of

P. angolensis. However, its reaction was very weak and failed 

to react at a dilution of 1 in 2,

A very weak reaction was obtained with group Oh (Bombay) 

erythrocytes.

The reaction between Ipomoea kituiensis lectin and group

0 cord erythrocytes was inhibited by D-glucose and D-mannose 

only. The minimum inhibiting concentration being 0,1 in 

both cases.

Ill Tests against animal erythrocytes

One hundred and forty two selected lectins were tested against 

the erythrocytes of the following animals

Four horses, four cows, four dogs, three chickens, two rabbits, 

one sheep and one chimpanzee. Two human erythrocytes, one group 0 

and one group AB were also tested. The lectins selected were negative 

with human erythrocytes in the screening tests in section 31, Of the 

142 lectins tested, 111 (78,17/o) did not react with any of the animal 

erythrocytes. The remaining 31 (21,83%) gave positive agglutination 

results. Positive results by the bromelin technique are given in 

Table XI and positive agglutination results by saline technique are 

given in Table XII, None of the lectins tested against animal 

erythrocytes gave a haemolytic reaction,

a) Lectins giving specific agglutination with one

animal species only.

It is possible to identify cow erythrocytes using an 

extract of Acacia polyacantha Willd, family Leguminoisae, sub 

family Mimosoideae by a bromelin technique. Using a saline



TABLE XI

Results of lectins agglutinating animal erythrocytes

by bromelin technique

Human Chimpanzee Cow Dog Horse Chicken Rabbit Sheep

Cassine 
aethiopica 2 2 2 2 2 2 2 2

Pteleopsis V
myrtifolia 1 w w +++♦ +++ 1 1 w

Kirkia 
acuminata 4- w w + + w w w

Terminalia 
prunioides W w w w w w w w

Toddalia 
asiatica w w w w w w w w

Scirpus 
inclinatus - 2 1

+(J-)
1 + 2

Markhamia 
obtusifolia w w w w w 1 w w

Cleistochlamys 
kirkii w w +++ w ++ + +++

Croton 
magalobotrys

V 
w - +♦

V/1 X V 
w

Vi tex 
buchananii w • w w w W w

Acacia 
sieberana w ++ w + - +♦

Hoslundia 
opposita w w w

w<l> w(^
w

Ehretia 
coerulea w'2' ♦ - - - 2 ++ ++

Sphaeranthus 
flexuosus w - • • w w w

Crotalaria 
ochroleuca - - ++ - w 2

Hibiscus ,1 \ J s
trionum - - + W(1F> w<17) w - -

Ziziphus 
mucranata - + - - - w w w

Maytenus 
buchananii

v(h 
wQ2; - w • •

Tephrosia 
praecana - - - 3 3 ++ •

Dovyalis 
caffra ++ - - ++ -

Acacia 
mearnsii - - •

+(^)

Trema 
orientalis

V,1 X

Leonotis 
nepetifolia - w

w(^
• •

Kleinia 
barbertonica - w

Acacia V
polyacantha - - w - - - - -

Melhania V/2x
randii * - - - -

Figures in parentheses indicate the number of cells reacting
over the total number of animals tested of that species.
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TABLB XII

Results of lectins agglutinating animal 

erythrocytes by saline technique

Human Chimp Cow Dog Horse Chicken Rabbit Sheep

Markhamia 
obtusifolia 4’4’ w w w w w w w

Cassine 
aethiopica w w w w w w w w

Toddalia 
asiatica w w w w w w w w

Terminalia 
prunioides w w w(^

w w w w

Pteleopsis 
myrtifolia 1 - w 4'4' 1 1 4-

Leonotis 
nepetifolia - + w - - -

Maytenus 
acuminata - - w

„<£> w(^ - -

Ficus 
cap ensis - - — — • - 4- 4'4’

Widdringtonia 
cupressoides - - - w -

Pipterocarp
aceae — a* «<?•> - -

Crotalaria 
ochroleuca - - - - - - 4-4- -

Didymosalpinx
norae

Figures in parentheses indicate the number 
of cells reacting over the total number of 
animals tested of that species.



technique it is possible to identify rabbit erythrocytes by 

extract of Crotalaria ochroleuca G, don, family Leguminosae, 

sub family Paplliojnoideas.

b) Differentiating other animal spe_cie_s tested.

Using three lectins by a bromelin method and one by a 

saline method it is possible to differentiate between the 

other five species of animal erythrocytes.

Table XIII gives the results of those lectins.

an

TABLE XIII

Lectins which differentiate between_ h_uman,_ chimpanzee,

dog, horse, chicken and sheep erythrocytes

B - Bromelin

LECTIN Method Human Chimp. Dog Horse Chicken Sheep

Tephrosia B 3 3 ++praecana

Crotalaria B w - l 1 wochroleuca i-r ~

Ziziphus B i w Wmucronata
—

Ficus q 1_ 1
capensis o TT

S - Saline
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c) Lectins negative with all animal erythrocytes tested,

Adansonia digitata, Acrocarpus fraxinifolius, Aidia micrantha, Albizia 

gumniifera, Albuca melleri, Allophylus africanus, Amblygopocarpus 

andongensis, Anthocleista grandiflora, Astragalus atropilosulus, 

Beaumontia grandiflora, Berchemia__d_iscolor, Berkheya zeyheri, Bidens 

schimperi, Buchnera eylesii, Burnatia enneandra, Byrsocarpus orientalis, 

Acacia nilotica, Acacia seyel, Cassia siamea, Cgratotheca triloba, 

Clausena anisata, Combretum paniculatum, Cordiospermurn grandiflorum, 

Crotaiaria capensis, Cucumis myriocarpus, Cussonia spicate, Dais 

cotinfolia, Dalbergia nitidula, Dichrostachys cinerea, Diospyros 

quiloensis, Dombeya burgessiae, Dracaena raflexa, Dracaena steudneri, 

Ehretia amoena, Fagara capensis, Ficus kirkii, Friesodielsia obovata, 

Gomphocarpus physocarpus, Go_ssypium herbaceum, Grewia monticola, 

Grewia pachycalyx, Grewia__villosa, Gjuibourtia coleosperma, Guizotia 

scabra, Harungana madagascariensis, Hibiscus tiliacgus, Indigofera 

spicata, Jacaranda mimosifolia, Kala_nchoe_ lanceolata, Kalanchoe 

thyrsiflora, Khaya nyasica, Ko steletzkya _buettneri, Landolphia kirkii, 

Lantana angolensis, Leucas_ martinicensis, Lopholaena cgriifolia, 

Lydwigia stolonifera, Maesa lanceolate x 2, Margaritaria discoides, 

Mascarenhasia arborescens, Mondia whitei, Moringa, oleifera, Mucuna 

coriacea, Mukja maderaspatana, Mundulea sericea, Mussaenda arcuata, 

Nuxia congesta, Ochna schweinfurthiana, Oncoba jpinosa, Ozoroa 

longepetiolata, Pap pea_gappnsis, Parinari curatellifolia, Paullinia 

pinnata, Peltophorum africanum, Phyllanthus engleri, Phyllanthus 

inflatus, Plectranthuis mirabilis, Podranea brycei, Proteg we 1 wit sc hi i, 

PrunuS- pfricana, Pterolqbium_ stg 11aturn, Rauyglfia caffra, Bhamnus 

prinoides, Rhigosum brevispinosum, Rhus lancia, Rhus quartiniana, 

Ro_thmannia_ jjrcelliformis, Ruspqlia hypocrateriformis x 2, Salix 

subserrata, Schrebera alata, Schrebera trichoclada, Sclerqcarya caffra, 

Sophora yelutina, Stapelia_ gigantea, Sterculia africana, Strophanthus 
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speciosus, Strychnos cocculoides, Strychnos spinosa, Teclea nobilis, 

Toddaliop_sisj bremekampii, Tichilia dregeana, Tylosema fassoglensis, 

Verbena^ bonariensis, Vernonia adoensis, Veronia amygdalina, Voacanga 

schweinfurthii, Xeroderris stuhlmanii.

The lectin of Tephrosia praecana which gave a strong 

reaction against horse and dog erythrocytes was inhibited 

by D-glucose, D-galectose, D-mannose, N-acetyl-D-galactosamine 

and N-acetyl-D-glucosamine but not by L-fucose.

The lectin of Cassine aethiopica which gave strong 

reactions with all animals tested was not inhibited by 

any of the simple sugars tested.
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IV Subsidiary tests

a) Total protein content of seeds in relation

to lectin reactivity

The possibility of the protein content of seeds influencing 

the reaction of lectins with human erythrocytes was investigated^

A series of total protein estimations was carried out on

50 of the seed extracts immediately after preparation. The 

total protein levels ranged from 21 mgm.% to 1269 mgm.°/0 with 

a mean value of 325,2 mgm,%.

The results of testing these 50 lectins against human 

erythrocytes were then compared to the protein levels. The 

following contingency table was prepared.

The Chi significance test was applied to this table

Protein Level

Greater than 
mean

Less than 
mean

Lectin 
reaction 
with

POSITIVE 5 14 19

human NEGATIVE 11 20 31erythrocytes

16 34 50

using the formula:

Chi^ = (ad - be N
1 a+b J (a+c) ( b+d J ( c+d J*

Where a b a+b

c d c + d

a + c b + d N
2 . . ...Using this calculation Chi = 0,4550 giving a significance

level of p = 0,5 which is not significant.
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Mechanical spread
Animal spread

It is evident that the total protein levels of seed extracts 

have no significant influence on the reaction of lectins against 

human erythrocytes.

b) Mode of seed spread in relation to lectin reactivity

In order to explore the possibility of lectins in the seeds 

affording some protection to the ripe seed when it either falls 

to the ground or is eaten by an animal, a study was made of 161 

seeds to see if any correlation existed between the mode of seed 

spread and lectin reactivity.

Reference was made to Coates-Palgrave’s "Trees of Southern 

Africa" (1977) and of the 280 lectins tested, definite modes of 

spread were found on 161 examples. These were divided into 

two categories:

i) distribution. Those seeds which were

distributed by either the seed pod bursting open 

or a winged seed which was distributed by the wind. 

In both cases it was evident that the seed would 

lie on the ground.

ii) Animal_ _d_istributiq_n, Those seeds which formed 

edible berries or fruits and were likely to pass 

through the alimentary canal of an animal.

Positive and negative examples of the lectins with human 

erythrocytes were then enumerated in each category.

Table XIV gives the results,

TABLE XIV

Comparison of modes of seed spread_ with lectin 

reactivity against human erythrocytes

Lectin reaction with erythrocytes 

Number POSITIVE NEGATIVE

37 (48,09%)
43 (51,19%)

77

84
40 (51,95%)
41 (48,81%)
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A calculation for statistical significance was then carried
2out .using the formula for Chi given in Section 3,IVa using

the following contingency Table.

animal mechanical
distribution distribution

Lectin 
reaction

POSITIVE 43 37 80

with human 
erythrocytes NEGATI'E 41 40 81

84 77 161

Using 2this table Chi = 0,1582 giving a significance

level of p>0,5 which is not significant.

These results would suggest that the lectins present in 

seeds which react with human erythrocytes are not related in 

any significant way to the mode of distribution.of seeds,

c) Seasonal appearance^ of seeds in relation to_ lectin 

reactivity.

In order to examine the possibility of seed lectins being 

influenced by the seasonal appearance of the seed the reactions 

of 173 lectins with human erythrocytes were compared with the 

seasonal appearance of the seed. Relationship to seasonal 

rainfall and temperature was also examined.

The month of seed appearance is according to Coates- 

Palgrave (1977). In most cases seeding times are given over

several months. For this study the month in the middle of

the range was chosen for simplicity, (e.g, Maerua angolensis. 

Seeds: September - February. Month used - December),

Lectins tested against human erythrocytes were then 

divided into positive and negative reactions and ranked into 

months according to seed appearance,
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Figure 2 gives the results of the positive reacting lectins

and Figure 3 gives the results of the negative reacting lectins.

lectin reactivity

Lectin reactions with human erythrocytes were examined in 

relation to the botanical order of the plants from which the 

seeds were obtained. This was done in order to examine the 

possibility of lectins appearing at a certain evolutionary 

level within the botanical order of plants.

Each seed tested was allocated a family according to 

Drummond (1975) and these families were then arranged 

according to the classification system of Engler and Prantl 

(Flora of Southern Africa) as cited by Coates-Palgrave (1977).

Figure 4 gives the results of arranging the positive and 

negative reacting lectins against the botanical order of plants 

from which they were prepared. The botanical order is from 

primitive on the left to advanced on the right. Each rank

represents a family tested.

It is evident from Figure 4 that lectin reactivity 

within the botanical order of plants appears to be completely 

random,
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SECTION 4

DISCUSSION

I Tests against human_ erythrocytes

The results of the screening tests carried out against human

erythrocytes in the present thesis are compared with the results 

obtained by Boyd e t al (1961), Allan and Brilliantyne (1969) and 

Hossaini (1968) in Table XV,

TABLE XV

The overall results jof_this^study compared

to £.e_sU\^s _g_f other workers

Boyd et al Allen and
Brilliantine Hossaini

Present 
study

Blood 
group 
specific

40(2,4%) 90(3,4%) 1(0,5%) 6(2, 1%)

Non blood ” 
group 
specific

>•1546 711(26,7%) 55(24,8%) 110(38,3%)

Negative > 1635(61,4%) 146(65,7%) 142(50,7%)

Haemolytic 89(5,4%) 227(8,5%) 20(9,0%) 22(7,9%)

Number of 
lectins 
tested

1677 2663 222 280

(1) Non specific and negative results grouped 
together by these authors,

(2) Saline screen test. If negative tested 
with PVP,

42



II Blood group specific lectins

a) Calpurnia aurea

This lectin contained an Anti-A and Anti-B as well as a 

non-specific haemagglutinin which reacted with the group 0 

cells tested. Race and Sanger (1968) list five lectins 

which give this type of reaction, They include Sophora 

japonica, Crotolaria mucronata, the fresh seeds of 

Bandeiraea simplicifolia and Calpurnia aurea.

The Calpurnia aurea listed by Race and Sanger was 

described by Bird in 1957. Bird found an Anti-A and 

Anti-B but no agglutinin against group 0 cells in the 

Calpurnia _aurea extract which he tested. He found the 

C, aurea lectin to be inhibited by D-galactose and 

N-acetyl-D-galactosamine.

Race and Sanger state that "the conclusion seems to be 

that the Anti-A and Anti-B are one agglutinin". The 

absorption tests in this thesis would support this view. 

Asorption with A^ cells removes the Anti-A and Anti-B and 

absorption with B cells weakens the Anti-A. Absorption with 

A^ cells does not remove the lectin reacting with 0 cells and 

repeated absorption with 0 cells does not remove the Anti-A 

or Anti-B. However, absorption with B cells removes the 

lectin reacting against 0 cells and also weakens the Anti-A, 

This suggests that the Anti-A lectin and the lectin reacting 

with 0 cells are seperable. There is however an inter

relation between the Anti-A and Anti-B, the Anti-B and the 

lectin reacting with 0 cells but not between the Anti-A and 

the lectin reacting with 0 cells.

The inhibition of the reaction by D-galactose and N-acetyl- 

D-galactosamine agree with the findings of Bird (1957).
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b) Erythrina species

Of the three Erythrina lectins tested, only E. lysistemon 

gave a typical haemagglutination reaction of an Anti-H reagent. 

E. livingstoniana can be called an Anti-H only by virtue of the 

inhibition of its reaction by group 0 secretor saliva and is 

similar to the Anti-H of E. subrosa described by Bhatia and 

Boyd (1962). E_. jsubrosa is indigenous to India and S.E. Asia

and is not found in Southern Africa, It is interesting that 

these geographically distant relations should display almost 

identical serological and inhibition characteristics. The 

reactions of the E. abyssinica lectin would appear to fall 

somewhere between E, lysistemon and E. liyingstcniana.

The most likely receptor site for the three Erythrina 

lectins would appear to be the determinant -

Gal - /? (1 - 3) - GluNac
I (1-2) 

CL
Fuc

If this is the case, then the Erythrina lectins would 

be similar to the mushroom lectin of Pleurotus ostreatus 

described by Kogure (1975), which was inhibited most strongly 

by 2’ - Fucosyllactose and less strongly by D-galactose and 

lactose.

The inhibition of the lectins by GalNac is most likely due 

to the configurations of the hydroxyl groups at carbon 3 and 4 

of the pyranose ring being similar to those of D-galactose. 

Boyd (1963) suggested the configuration of these hydroxyl 

groups influenced the binding of lectins to the sugar.

Although none of the Erythrina lectins were inhibited 

by L-fucose, the absence of this sugar from the antigen docs 

seem to influence the reaction as demonstrated by a weaker 

than normal reaction between the E, lysistemon lectin and Oh

cells
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The finding of Anti-H in the seeds of the tree Erythrina 

lysistemon has made available a ready source of this reagent 

in Zimbabwe,

c) f^erpgarpus angolensis

Tests carried out with this lectin appeared to indicate 

an association with the Ii blood group system. The following 

evidence indicated this:

i) Strong reaction with cord erythrocytes and 

adult ii erythrocytes but weak or negative 

with adult I erythrocytes*

a-ii) Negative with Le and Sd adult 

erythrocytes.

iii) Positive with Bombay erythrocytes, (Bhatia 1977),

iv) Comparative titrations with human anti-i,

including erythrocytes from 2 "marrow stress" 

adult patients, (Hillman & Giblett 1965),

However the results obtained show some variation in 

titres between the P, angolensis lectin and the human anti-i 

and further work is necessary to clarify its specificity.

The inhibition of the reactions of P,_ angolensis lectin 

with cord cells by D-glucose, D-mannose and N-acetyl-D- 

glucosamine would suggest a receptor of the following 

configuration -

ch2oh

i 
H

The quantitative results of the inhibitions show a

slightly greater affinity of the lectin for D-mannose. No

involvement with the Lewis or P groups is indicated.
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If the lectin of P, angolensis is found to react within 

the Ii blood group system, it will be a useful reagent, as 

human examples of anti-I and anti-i are relatively rare.

Ill Leptin reactions with animal erythrocytes

The use of lectins to differentiate between different animal 

species would appear to be a much more rewarding pursuit than the 

search for lectins specific for human blood groups. Using a panel 

of only 13 lectins, Bird (1954) was able to differentiate between the 

10 animal and 1 human erythrocyte tested. Bhalla etjal (1978), 

using 24 positive reacting lectins against erythrocytes of human 

and 9 animal species, was able to differentiate between all the animals 

except monkey cells. In this thesis it was possible to differentiate 

between all the animals tested using only 6 of the 32 positive reacting 

lectins tested.

I\/ Subsidiary tests

Total protein content qf lectins

In an extensive table of chemical properties of 18 lectins, 

Sharon and Lis (1972) found a marked variation in the molecular weights 

of the lectins listed. This variation was not only found between 

lectins but even between different samples of the same species. In 

this thesis the protein levels encountered in the 50 lectin samples 

tested showed that the protein content of the extract is as varied as 

the molecular weight. This variation of protein level does not seem 

to influence the binding of a lectin to a receptor,

Mqde_ pf seed spread and seasonal appearance of seeds

Whether a seed lies on the ground or is eaten by an animal 

does not influence the reactivity of the lectin with human erythrocytes*
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The seasonal appearance of seeds, whether positive or negative 

with human erythrocytes, is most prevalent in the months of March, 

April and May, Apart from a difference in the peaks at March and 

May, the appearance of seeds is similar between positive and negative 

lectins.

Botanical, order pf plants

The possession of lectins reacting with human erythrocytes is 

not the perogative of the more advanced species within the botanical 

order of plants,

Lectins positive with human erythrocytes appear almost at 

random throughout the whole botanical range tested in this thesis.

In fact, it may be tentatively suggested that all seeds 

possess lectins but in using human erythrocytes we only have a limited 

range of receptors which react with the lectins. If the range of 

receptors is enlarged to include animal erythrocytes then even more 

positively reacting lectins are found. Rather than some plants 

lacking lectins, it may be that we are lacking in the receptor sugars 

to define them.
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