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Objective I t  is the purpose o f  this study t o  investigate, in  detail, the anabolic and catabolic 
metabolism o f  rodent, simian, and human malaria parasites, as we l l  as the same pathways i n  the host-cell. 
These data w i l l  a l low quant i tat ive and qual i tat ive comparlson o f  the metabolism o f  the parasite and 
host-cell with the obiective o f  c lar i fy ing the biochemical interactions o f  the host-parasite relationship. 

Methods The metabolic act iv i ty  o f  the parasite and the host cells i s  being investigated ut i l iz ing a - 
combination o f  isotopic, spectrophotometric, and respirometric methodologies. 

Progress Rodent malaria 

1. Host cel l  metabolism I t  is generally conceded that erythrocytes lack the enzymatic capabi l i ty  
o f  carry ing out  the reactions o f  the t r icarboxyl ic  acid cycle which includes the oxidation o f  pyruvic a t i d  
t o  carbon dioxide and acety l  coenzyme A. i t  was fe l t  that i f  the erythrocyte was capable o f  producing 
acety l  coenzyme A but not  further ut i l iz ing it, the acetyl coenzyme A would then be a host-cell waste 
product  which would be o f  value to  the developing parasite. This would than be an explanation as t o  
why the parasite specif ical ly infects the erythrocyte and not any  other b lood cell which because o f  i ts  
complete tr icarboxyl ic acid cycle would compete wi th the parasite fo r  intracellular acetyl coenzyme A. 

- - E c e h h a r y - s t u d i e s  In this laboratory had indicated th-at- the mouse erythrocyte may have been 
capable o f  pyruvate oxidat ion (SMRL Report-31 Dec. 67), but the results were inconclusive because the 
ac t i v i t y  o f  platelets had not  been evaluated. An analysis o f  the pyruvate oxidation by mouse erythrocytes 
and platelets has now been completed and the data show that the act iv i ty  observed in  the preparations 
used in  the preliminary experiments was, in  a l l  probabil i ty, due t o  platelet contamination. 

Mouse blood platelets were isolated by  differential centrifugation and homogenized to  provide a 
cel l  f ree preparation. Incubation o f  this homogenate wi th pyruvate and a cofactor mixture yielded an 
ac t i v i t y  o f  12.1 x 10-3 pmoles  o f  acyl  coenzyme A formed per mg. protein per minute. 

Mouse erythrocytes were isolated f ree o f  contaminating leucocytes and the platelet content was 
reduced b y  di f ferent ia l  centr i fugation t o  levels below 10% o f  that found in  whole blood. Assays f o r  
pyruvate  oxidation were conducted b y  both hydroxamate formation (measurement o f  acyl  coenzyme A 
format ion) and14CO2 formation (measurement o f  the decarboxylation o f  pyruvate]. A l l  experiments (313) 
based on the measurement of14 C 0 2  and 213 o f  the studies based on hydroxamate formation gave negative 
results. 

From the data acquired i t  has been concluded that there i s  no oxidation o f  pyruvate by  mouse 
erythrocytes and that the erythrocyte could not contribute acety l  coenzyme A t o  the developing parasite. 

2. Parasite metabolism The oxidat ion o f  pyruvic acid t o  acetyl-coenzyme A is a major metabolic 

process in  the l iving cel l  as this reaction i s  the entry point f o r  the glycolyt ic products o f  carbohydrate 
metabolism into the c i t r ic  acid cycle, the major energy yielding sequence o f  the cell. Under anaerobic 












