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Severe malaria is known to be associated with Plasmodium falciparum infection.
However, in recent few years there has been an increase in the reported cases of severe
malaria due to Plasmodium vivax in India. The goals of this study are; 1) to investigate
the role of host and parasite factors that are involved in severe complicated malaria due
to P vivax, and 2) to develop the diagnostic method for predicting the severity on the
basis of knowledge obtained by field and lab works.

Toll-like receptors (TLRs) play an important role as mediators of innate immune
response to malaria. To investigate pathogenesis in severe vivax malaria, The Indian
side assessed a polymorphism in TLR- and TLR signaling-related genes in P. vivax
malaria patients. The clinical data and blood samples related to the vivax malaria were
collected at Postgraduate Institute of Medical Education & Research (PGIMER) and
Government Medical College and Hospital (GMCH), India. The informed consents were
taken from patients before taking the clinical history and blood samples. Analyses of
data obtained from the 170 P vivax malaria patients revealed that 119 (70%) P vivax
patients showed thrombocytopenia, which may be associated with increasing severity in
vivax malaria. TLR- and TLR signaling-related genes were assessed in P. vivax malaria
patients showing thrombocytopenia using polymerase chain reaction (PCR) combined
with DNA sequencing. Among the available sequences, variation in the TLR4 and TLR 9
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region was observed in 33 subjects and 58 subjects, respectively. Therefore, the severity
of clinical illness would be correlated with the mutations present in the TLR- and TLR
signaling-related genes. These studies are still ongoing.

The Japanese side have demonstrated that the growth and virulence of P. berghei
ANKA, a high virulent-rodent malaria parasite, were suppressed by purine restriction.
Subsequent purine restriction resulted in a substantial reduction in ATP levels relative
to intact parasites, suggesting that the ATP levels in parasites might be useful for
predicting the disease severity during malaria. Recently, we have revealed that
malate:quinone oxidoreductase (MQO), one of the TCA-cycle enzymes in malaria
parasites, is a key molecule for metabolic cross-talk between purine salvage pathway
and TCA cycle in Plasmodium parasites and is involved in parasite viability during the
blood stage. Moreover, we found that MQO is associated with severity in malaria during
pregnancy. It is considered that immune tolerance by action of pregnancy-associated
hormones is involved in the severity in malaria during pregnancy. Our results suggest
that maternal metabolic adaptations are associated with increase of viability of malaria
parasites and with the severity in malaria during pregnancy. Malaria during pregnancy
1s a significant public health problem with substantial risks for the pregnant woman.
Our finding suggest that MQO would be a potential target for the treatment of severe

malaria, including pregnancy-associated malaria.
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