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Object ive.  

I t  i s  the purpose o f  this project to  investigate in  detai l  the degradative and biosynthetic 
metabolism of rodent, simian, and human malarial parasites. In addition, concurrent investigations are 
planned in which the mechanism o f  action of anti-malarial drugs, in particular chloroquine, wil l  be studied. 
Certain aspects o f  host metabolism, particularly those which might bear directly on the host-parasite 
relationship, are also being examined, 

Description - 

Both the degradative and biosynthetic metabolism of malarial parasites wi l l  be  investigated using 
tracer techniques with C14 labelled substrates: Respiratory function i s  being investigated using a 
combination of isotopic and respirometry methodologies. 

The development of chloroquine-resistant Plasmodium berghei i s  being conducted according to the 
method of Peters (W. Peters; Exp. Parasitol. 17:80 (1965). 

Progress - 

Pertinent host metabolism - 
A series o f  preliminary investigations on the respiratory metabolism o f  mouse red blood cell 

preparations were conducted util izing the Warburg respirometry technique. Heparinized blood was obtained 
from normal, uninfected mice. The cells were separated from the plasma by centrifugation at 10,000 g 
fo r  10  min. The white cells, bu f fy  coat, and plasma were removed and the RBC were resuspended in 0.9% 
saline. The centrifugation and washing were repeated 2 more times. The cells (approx. 1.5 cc packed cells) 
were resuspended in 0.05M Tris buf fer  (pH7.6). This resuspension in buffer resulted in approximately 75% 
hemolysis in 30 min. No increase in hemolysis was noted over a 90 min. period. This preparation was 
used as the source of metabolic activity. 

Two different substrates, glucose and glucose.6-phosphate, (IOU moles/reaction vessel) were tested 
in the presence and absence of O.1umole o f  methylene blue, a well-established RBC respiratory stimulator. 

The experimental design i s  shown in Table I. 

In Figure 1 are shown the results of a typical study. Each curve i s  the result of the average 
o f  duplicates. 

The use o f  glucose and methylene blue, or glucose.6.phosphate does not result in respiratory 
activity dif ferent from that o f  the boiled control. The only significant respiratory activity occurred in  
those vessels in which the substrate was glucose-6.phosphate and methylene blue was added as a 
respiratory stimulant. These results are in agreement with previous work which has shown that hexose 
phosphate i s  metabolized by RBC hemoiysates in the presence o f  methylene blue. It i s  surprising, however, 










