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OBJECTIVE 

I t  i s  the purpose of this study to investigate, in detail, the anabolic and catabolic metabolism o f  
rodent, simian, and human malaria parasites, as well  as the same pathways in  the host cell. These data 
wi l l  permit quantitative and quali tat ive comparison o f  the metabolism o f  the parasite and host cell with 
the obiective o f  clari fying the biochemical interactions o f  the host-parasite relationship. 

METHODS 

The metabolic activity o f  the parasite and host cells is being investigated util izing a combination 
.of isotopic, spectrophotometric and respirometric methodologies. 

PROGRESS 

Table I presents a compilation o f  the various enzyme systems o f  cell-free homogenates o f  normal 
.and infected mouse erythrocytes and host cell-free Plasmodium berghei - studied during the reporting period. 

Lactic acid dehydrogenase (LDH). The electrophoretic mobility, substrate stereospecificity, and 
apparent Michaelis constant (Km) values fo r  lactic acid, pyruvic acid, and nicotinamide adenine dinucleotide 
(oxid ized and reduced forms) were examined. The parasite enzyme was electrophoretically distinct from 
that  o f  the host cell. Both enzymes were stereospecific for  L (+) lactic acid. No significant differences 
existed between the host cell and the parasitic LDH1s in the Km values fo r  lactic acid and nicotinamide 

adenine dinucleotide (oxidized and reduced forms). However, the value fo r  pyruvic acid with the parasitic 
.LDH was 1136th that o f  the host cel l  enzyme showing an increased a f f in i ty  o f  the former system f o r  
pyruvate. The parasitic LDH had higher specific activities with both lactic acid and pyruvic acid than did 
the host cel l  enzyme. 

L and D Amino Acid Oxidases-The presence of a f lav in mononucleotide dependent 1-amino acid 
,oxidcase has been demonstrated in host cell-free extracts o f  P. berghei. There was 'no evidence suggesting -- 
the presence of a D-amino acid oxidase, in fact, the addition of D-alanine inhibited oxygen consumption 
by  the extracts. 

Glutamic acid dehydrogenase-The presence o f  a NADP-dependent glutamic acid dehydrogenase 
.was established in cell-free extracts o f  host cell-free P. berghei. The activity o f  the enzyme was not -- 
,affected by the presence o f  L-thyroxine; 3,3, 5-triiodo-L-thyronine; ADP; or ATP. The pH optimum was 
,found to  l ie between 8.0 and 8.5. 

Methyl group metabolism-The proteolyt ic release of methionine by  extracts of P. berghei has been 
demonstrated. The data support the conclusion that the parasite cannot store or  retrieve labi le methyl 
groups in or from phospholipid choline. However, the parasite does have the abi l i ty  to  synthesize 
methionine methyl groups de novo. The inabil i ty of the parasite to  recycle methyl groups through methionine -- 
,and the requirement fo r  methionine in  protein synthesis explains, at least i n  part, the need o f  the parasite 
.for a continuing source o f  this amino acid. 






