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2.3 Preparation of the parasites

Male Wistar rats were infected with a Trypanosoma brucei brucei stock
derived from EATRO 1969. This stock was isolated as previously described (Otieno
et al., 1983). The trypanosomes weré originally grown in rats from stabilates that
had been cryopreserved in liquid nitrogen. Parasitized blood was obtained from
the rats by cardiac puncture, and the parasites isolated on a diethylaminoethyl-
cellulose (DEAE) column (Lanham and Godfrey, 1970) and then suspended in
phosphate buffered saline (PBS: 0.1 M sodium phosphate, pH 8.0 containing
0.15 M NaCl) and 1% glucose was added.

Procyclic culture forms of the parasites used in the experiments were
obtained by transferring the bloodstream forms into an SDM-79 medium (Brun and
Jenni, 1977; Brun and Schonenberger, 1979) containing 10% foetal calf serum.

The trypanosomes were cultivated at 27° C with twice weekly passages. No
antibiotic was included in the medium. Before use, the parasites were pelleted from
the medium by centrifugation (3000 rpm, 10 min, 4° C) and washed once in PBS in
order to remove serum components. The parasites were then counted using a
haemocytometer equiped with improved Neubauer ruling to give a final

concentration of 5 x 10° parasites/ml in PBS pH 7.4.

2.4 Preparation of erythrocytes

Blood from a clean New Zealand white rabbit was collected in heparin. The
erythrocytes were washed five times by centrifugation (2,000 rpm, 10 min, 27° C)
and resuspended each time in PBS, pH 7.4. Prior to use in agglutination assay,
the erythrocytes were adjusted in the same buffer to give a final erythrocyte

suspension of 2% (packed cell volume), which was approximately 10’ cells/ml.
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Table 2 Determination of thermal stability of trypanoaggiutinin
Temperature (°C) Agglutination titre
Procyclics Rabbit erythrocytes

27 4096 2048

37 4096 2048

40 2048 1024

50 4 8

60 2 4

70 2 2

Isolated trypanoaggiutinin (~0.15 mg/ml) was preincubated for 10 min at the
respective temperature and then brought to room temperature. Agglutination activity
was determined as described in Materials and Methods. Agglutination titre is
expressed as tHe reciprocal of maximum dilution where complete aggiutination was

observed.
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Table 3 Effect of sugars on agglutination activity

Type of sugar

Agglutination titre

Procyclics Rabbit erythrocytes
Control 4096 2048
galactose 4096 2048
mannose 4096 2048
galactosamine 4096 2048
maltose 4096 2048
lactose 4096 2048
methyl «-D-
glucopyranoside 4096 2048
methyl g-D-
glucopyranoside 4096 2048
glucose 2048 2048
sucrose 1024 1024
N-acetyl
D-giucosamine 512 256
D-glucosamine 2 2

Doubling serial dilutions of isolated trypanoagglutinin (~0.15mg/ml) were

preincubated (30 min, 27° C) with 500 mM sugar in PBS pH 7.4 and assayed for

agglutination activity. Controls consisted of serial dilutions of trypanoagglutinin in the

absence of sugar. Agglutination titre is expressed as the reciprocal of end point titre

(maximum dilution where complete agglutination of parasites or erythrocytes was

observed).
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3.2.5.2 Effect of soybean trypsin inhibitor (STI) on agglutination activity
The effect of various concentrations of STl on agglutination activity was
assessed in vitro using rabbit erythrocytes, bloodstream and procyclic T. b. brucei.
The results showed that increasing concentrations of STl caused a marked inhibition
of agglutination of the bloodstream parasites (Table 5). Compared to control, ~1.0
mg/ml STl resulted in a decrease in agglutination activity of the trypanoagglutinin by
~97%. The same concentration of STl inhibited trypsin activity by 88%. In contrast,
agglutination of procyclic parasites was unaffected by STI even at a concentration of
~1.0 mg/ml. On the other hand, the various STl concentrations showed partial

inhibition against rabbit erythrocytes (Table 5).
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3.3.3 Immunoinhibition
3.3.3.1 The in vitro inhibition of agglutination activity by antisera

The effect of antisera on agglutination activity of the isolated trypanoagglutinin
was assessed in vitro. The results showed that the agglutination activity against
procyclics as well as erthrocytes was strongly inhibited by the antisera raised against
the isolated trypanoagglutinin (Table 6). Normal serum had no significant inhibitory

effect on agglutination activity (Table 6).

3.3.3.2 Inhibition of trypsin activity by antisera

The ability of antisera raised against trypano-agglutinin to inhibit trypsin activity
of the purified molecule was investigated. The results éhowed that trypsin activity,
measured in terms of diffusion zone diameter, decreased progressively with increase
in concentrations of antisera (Fig. 12a, b). The activity was reduced by 80% at

antisera concentration of ~12 ug/mi protein.
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agglutinating trypanosomes or erythrocytes, it can be presumed that the
agglutinating activity of the trypanoagglutinin resides in the M, ~ 33,000 subunit
which was also found to be glycosylated.

The presence of both trypsin and lectin activities on the trypanoagglutinin is
very interesting. Previous investigations have suggested a close relationship
between lectins and trypsin or trypsin-like enzymes in the tsetse midgut. The
release of trypsin and lectins are induced following a bloodmeal by a component of
the serum (Gooding, 1974; Maudlin et al., 1984). Furthermore, both lectins and
trypsin have been implicated in the differentiation of the trypanosomes (Maudlin and
Welburn, 1988a, b; Yabu and Takayanagi 1988; Welburn and Maudlin, 1989;
Imbuga et al., 1992a) as well as in ihe destruction of the parasites in the fly midgut
(Maudlin and Welburn, 1987; Welburn et al., 1989; Imbuga et al., 1992). More
recently, it has been reported that glucosamine inhibits midgut trypsin (Osir et al.,
1993). This inhibition was found to be reversible, partial and competitive,
suggesting that the inhibition is effected most probably in an allosteric manner. In
the present study it has been shown that the agglutinating activity of the
trypanoagglutinin was specifically inhibited by glucosamine as was the case with G.
m. morsitans midgut lectins (lbrahim et al., 1984; Welburn and Maudlin, 1989). This
new finding that the trypsin and lectin activities are present on the same molecule
can therefore explain the mechanism by which the trypanosomes are lysed. In |
other insects like the mosquito, high levels of protease activity has been reported to
cause lysis of Plasmodium (Yeates and Steiger, 1981). Similarly, a component of
trypsin-like activity has been reported to cause lysis of Leishmania donovani and
modulation of its activity enables Leishmania major to survive in Phlebotomus
papatasi (Borovsky and Shlein, 1987). The finding in this study that

trypanoagglutinin possess both trypsin and agglutinin activities is not unique, since
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