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OBJECTIVE: To establish a quantitative assay of ATP in human erythrocyles for the determination of
normal erythrocytic ATP levels in o Thai population and to determine its relationship 1o malaria infecticn.

BACKGROUND : It is known that there is considerable variafion in the levels of erythrocytic ATP between
individuals in a population, and that this level is constant in_ healthy individuals (1, 2). Comparative
studies in American Negroes and Cavcasians indicated the existence of different mean quantities of
erythrocytic ATP between these two groups. Since the gene pool of the American Negro is derived from
on African Negro stock exposed to malaria for many generations, the fower mean levels of ATP in this
group suggests selection pressure coused by malaria. Further -studies revealed that there is a strong
positive correlation between the erythrocyiic level of ATP and P. faiciparum parasitemia (3). In human
as well as simian infections, high ATP levels were directly associated with relatively high peak parasite

counts (4). It has been suggested that the protective mechanism against malaria infection may resuli from
the following:

a. Erythrocytic ATP levels of the host play an important role in supporting the initial increase
of parasitemia. With the lower level of ATP, a retardation of the primary increase in parasitemia is
seen, resulting in a less severe clinical course of infection,

b. The role of ATP in maintaining meiqbol_ism and viability of living cells Indicates that
erythrocytes with low ATP levels are less capable of maintaining their viability. This would result in the

inability of the intraerythrocytic asexval parasites 1o develop completely, and the parasitized erythrocytes
may rupfure prematurely.

The purpose of this study is to invesiigate erythrocytic ATP levels in Thai populofions continvgusly expo'ed
to malaria infection, and to compare them with populations from nonendemic areas.

DESCRIPTION : A technique for quanmqhve assay of erythroceytie ATP»uhl_lzing a firefly luminescence
method described by Stanley and Williams (5) was utilized. A calibration curve of ATP was obiained by
adding an aliquot of fresh extract of desiccated firefly lanterns to various known concentraiions of ATP
in phosphate buffer pH 7.4. The resulting light pulses were counted in the liquid scintillation spectrometer.

in most experimenis, heparinized blood was used for the quantitative assay. Immediately after venipunc.
ture, the blood was precipitated with trichloroacetic acid and maintained at —70°C for assay of ATP.
It was found that delaying precipitation of the blood resulted in a significant decrease in ATP levels (6).
To prevent this loss, ACD solution at pH 5 was used as an anticoagulant (7) when immediate processing
of blood specimens- was not possible. One milliliter of blood was added: to. EDTA, mixed, and kept at
40°C (wet ice) for cyanmethemoglobin deferminqilon.

Populations from Bangkok and Lumpoon representing a nonendemic group were compared with an endemic
group from Chonburi and Prachinburi.  In addition to these two groups, dnother group of newborn infants
" from Women's Hospital in Bangkok was included In_ this study as @ control,
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RESULTS: As shown in Table 1 the mean erythrocytic ATP level of the nonendemic group was 3.78
micromoles/gram hemoglobin, and that of the endemic group was 3.47 micromoles/gram. In newborn
infants, the ATP level was found to be higher than that of adults. This finding in newborn infants agreed
with that reported by Gross et al (8), although the assay methods uiilized were different. With the
firefly luminescence technique, the results were found to be slightly higher than those produced by the
hexokinase, G—6—PD technique.  There was no significant variation of the mean levels of erythrocytic
ATP in either group. Birthplaces and residential oreas were used for comparison in this study; however,
both groups shared a common gene pool. - It appears that the quantitative level of erythrocytic ATP is
under genetic control of a multifactorial type and this finding is more suggestive of a genetic control than
an environmental control.
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Table 1. A Comparison of Erythrocytic ATP Levels in Thal Populations Residing in
Nonendemic and Endemic Malarial Areas

No. . Micromole ATPfgm Hb ' Hb gm/100 ml.
Subjeci Population Cus; ‘ . .
Range Mean Range Mean

Newborn ,

Bangkok 120 3.2 - 7.3 4,83 ‘ 11.2 — 18.5 14.96
Nonendemic Areas |

Bangkok 98 2.62 — 5.8 3.77 ) 3.78 8.6 — 17.5 14.4

Lumpoon 84 2.66 — 5.0 3.79 ) % 7.6 — 17.3 13.7
Endemic Areas '

Chonburi ' 29 | 219 - 43 | 3.06),,, 8.7 — 14.3 10.81

Prachinburi 198 2.91 — 5.2 3.89 ) 6.6 — 17.3 13.64
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