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ABSTRACT 

Desialylated erythrocytes from experimental Trypanosoma vivax infected goats 

and cattle were interacted with their respective ho mologous isolated liver 

kupffer cells in the presence of bovine calf serum,  with and without lactose. 

The highest percentage of desialylated erythrocytes  bound to Kupffer cells 

in conjunction with erythrophagocytosis was between  12 and 19%  and 13 and 14%  

for the infected goats and cattle respectively. But , summing the latter 

percent values with regards to Kupffer cells bound to desialylated 

erythrocytes without erythrophagocytosis, and the e xistence of 

erythrophagocytosis without binding of red cells, m uch higher values of 71% and 

62% were obtained in the T. vivax infected goats and cattle, respectively, 

without trace of lactose.  

Interactions of the desialylated erythrocytes from T. vivax infected goats in 

the presence of lactose, or T. vivax infected cattle intravenously infused 

with 0.5 g per kg body weight lactose, both in the presence of bovine calf 

serum, showed remarkable inhibition of both binding  and erythrophagocytosis. 

Low values of 2 % and 0-1 % were obtained in goats and cattle, respctively. The  

inhibitory effect was accomplished through competit ive binding of the 

kupffer cells surface lectin by lactose. The result s suggest strongly that 

the erythrophagocytosis in acute ruminant T.vivax anaemia is partly lectin 

based, and the significance of these findings were discussed in relation to 

the control of trypanosomiasis.  

In a separate experiment, 2 out of 4 T. vivax infected, and 2 out of another 

4 T. vivax infected-lactose infused Sokoto Gudali calves, incl uding one out of 

4 control calves were sacrificed for pathological e xaminations. Except for the 

4 control, the remaining 8 calves were experimental ly infected using 11 x 

106 T. vivax trypanosomes, intravenously, as a source of neurami nidase. At the 

peak of parasitaemia, lactose was intravenously inf used at the rate of 0.5 

g kg -1 1 body weight into 4 of the infected calves, to inhi bit the binding of 

desialylated erythrocytes to kupffer cells  
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(macrophages), and therefore, subsequent erythropha gocytosis. This 

resulted in amelioration of the anaemia in the 4 in fected, lactose infused 

calves. However, the other 4 infected, non-lactose infused calves had marked 

anaemia. In contrast, the 4 infected, lactose infus ed calves shoved no gross—  

lesions except for mild anaemia and emaciation.  

The major gross lesions observed in the infected, n on-lactose infused 

calves included rough hair coat, emaciated carcases , serous atrophy of 

coronary fat, enlarged oedematous lymph nodes, and hepato—splenomegaly. 

Hovever, these changes were not observe d in the infected, lactose infused 

calves and the non-infected control calf.  

Histopathologically, the 2 infected, lactose infuse d calves had narrow 

hepatic sinusoidal space, enlarged Bowman's space, hypercellular renal 

glomeruli, and a less dense lymphoid hyperplasia (p roliferation of 

lymphocytes) in the spleen and lymph nodes compared  to the infected, 

non-lactose infused calves. In addition, no signifi cant histopathological 

changes occured in the heart, lung, and intestine o f the infected, lactose 

infused calves. However, in the infected, non-lacto se infused calves there were 

diffuse hepatic necrosis and erythrophagia by Kupff er cells, dense lymphoid 

hyperplasia(active lymphoid follicles with plasma c ells), and 

haemosiderosis. There were haemosiderin laden macro phages in the speen, 

liver, kidney, and lymph node. Hypercellular glomer uli, necrosis of the 

proximal, distal and collecting tubules of the kidn ey with periglomerular and 

inter-tubular mononuclear cellular infiltration. Th ere was minimal 

myocarditis, while the brain, lung and the intestin e of the calves had no 

significant histopathological lesions.  

No significant microscopic lesions were observed in  the liver, kidney, lung, 

heart, spleen, lymph node, brain, and the intestine  of the control calf 

examined.  
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The results of this study have shown that lactose p lays a vital role in the 

prevention or amelioration of tissue injury and cel lular reactions in various 

organs of the body during the course of bovine tryp amosomiasis. This finding 

further supports the safety use of lactose without causing any damage to body 

organs. As such, its incoporation vith other chemot herapeutic agents for 

treatment of trypanosomiasis is, therefore, strongl y recommended.  

In a third experiment using abbatoir samples, the i nteraction between 

neuraminidase treated bovine erythrocytes and homol ogous kupffer cells in the 

absence of lactose (an inhibitor) resulted in a ver y high erythrocyte binding 

and erythrophagocytosis (58-93%). However, binding and erythrophagocytosis 

fell to between 3 and 16% following interaction of the desialylated erythrocytes 

with homologous Kupffer cells in the presence of la ctose.  

Still using abbatoir samples, interactions between neuraminidase untreated 

erythrocytes and homologous Kupffer cells in the ab sence of lactose 

resulted in 12 to 65% binding and erythrophagocytos is rate. However, 

interaction between such untreated erythrocytes and  homologous Kupffer cells 

in the presence of lactose yielded the least observ ed binding and 

erythrophagocytosis rate of 0-8%.  

The decreased binding and subsequent erythrophagocy tosis was due to the 

inhibitory effect of lactose on both processes. The  high level of binding and 

erythrophagocytosis (12-65%) observed following int eraction between untreated 

erythrocytes and homologous Kupffer cells in the ab sence of lactose suggested 

that some of the slaughtered abbatoir cattle were c arrying subclinical 

infections due to sialic acid cleaving organisms, s uch as trypanosomes.  
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