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OBJECTIVE: TO establish a quantitative assay o f  ATP in human erythrocytes for  the determination o f  
normal erythrocytic ATP levels in  a Thai population and t o  determine its relationship to  malaria infecl icn. 

BACKGROUND: I t  i s  known that there is considerable variation in the levels o f  erythrocytic ATP between 

individuals in  a population, and that this level i s  constant in healthy individuals (1, 2). Comparative 
studies in American Negroes and Caucasians indicated the existence of dif ferent mean quantities o f  
erythrocytic ATP between these two groups. Since the gene pool of the American Negro i s  der ived f rom 
an African Negro stock exposed t o  malaria for many generati~ns, the lower mean levels o f  ATP i n  this 
group suggests selection pressure caused by  malaria. Further studies revealed that there is a strong 

positive correlation between the erythrocytic level of ATP and P. falciparum parasitemia ( 3 ) .  In human 
as well as simian infections, high ATP levels were di rect ly  associated with relat ively high peak parasite 
counts (4 ) .  I t  has been suggested that the protective mechanism against malaria infection may result f rom 
the following: 

a. Erythrocytic ATP levels o f  the host play an important ro le in supporting the in i t ia l  increase 
o f  parasitemia. Wi th  the lower level of ATP, a retardation of the primary increase in parasitemia i s  
seen, resulting i n  a less severe cl inical course o f  infection. 

b. The ro le o f  ATP in  maintaining metabolism and viabi l i ty o f  l iving cells indicates that 
erythrocytes with low ATP levels are less capable o f  maintainisg their viability. This would result in the 
inabil i ty of the intraerythrocytic asexual parasites to  develop compietely, and the parasit ized erythrocytes 
may rupture prematurely. 

The purpose of this study i s  to  investigate erythrocytic ATP levels in  Thai populations continuously expored 
t o  malaria infection, and to compare them with populations from nonendemic areas. 

DESCRIPTION: A technique fo r  quantitative assay o f  erythrocytic ATP util izing a f i r e f l y  luminescence 
method described by  Stanley and Williams ( 5 )  was utilized. A calibration curve o f  ATP was obtained b y  

adding an aliquot o f  fresh extract o f  desiccated f i re f ly  lanterns to various known concentrafions of ATP 
in  phosphate buf fe r  pH 7.4. The resulting light pulses were counted in  the l iquid scintil lation s~ectrometer.  

In  most experiments, heparinized blood was used fo r  the quantitative assay. Immediately af ter  venipunc. 

ture, the blood was precipitated with trichloroaceiic acid and maintalned at -70°C for  assay o f  ATP. 
l t  was found that delaying precipitat ion o f  the blood resulted i n  a significant decrease i n  ATP levels ( 6 ) .  
T O  prevent this loss, ACD solution a t  pH 5 was used as an anticoagulant ( 7 )  when immediate processing 
of blood'specimens was not possible. One milli l iter o f  blood was added to EDTA, mixed, and kept a t  

40°C (wet i ce )  f o r  cyanmethemoglobin determination. 

populations from Bangkok and lumpoon representing a nonendsmic group were compared with an endemic 
group from Chonburi and Prachinburi. In addition t o  these two groups, another group o f  newborn infants 

fram Women's Hospital in  Bangkok was included tn this study as a control. 
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