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Abstract
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Project Title : Nonhuman primate malarias in pig-tailed and long-tailed macaques and their
transmission to humans in Thailand
Investigator : Associate Professor Dr. Chaturong Putaporntip
Department of Parasitology, Faculty of Medicine, Chulalongkorn University
E-mail Address : p.chaturong@gmail.com
Project Period : 3 years

Cross-species transmission of simian malaria from monkeys to humans has been an
important emerging zoonotic disease and may complicate nation-wide malaria elimination policy. Of
these, Plasmodium knowlesi has been known to be incriminated in significant morbidity and
mortality among Southeast Asian countries. To investigate whether other simian malaria species
can pose an important risk for naturally acquired infections in Thailand, surveys of these malaria
parasites in malaria patients, in macaque natural hosts and potential anopheline mosquitoes were
performed. Of the 3,054 febrile patients examined, 1,336 harbored malaria parasites in their
circulation as detected by microscopy and PCR method. Plasmodium vivax was the most prevalent
species (59%), followed by Plasmodium falciparum (38.83%) and mixed infection by Plasmodium
falciparum and Plasmodium vivax (2.17%). By using newly developed species-specific nested PCR
methods in this study, four vivax malaria patients harbored cryptic simian malaria infections. Two of
these were infected with P. knowlesi and one each with Plasmodium cynomolgi or Plasmodium inui.
Therefore, this is the first study to identify naturally acquired infections in humans with the latter
two simian malaria species in Thailand. Meanwhile, long-tailed and pig-tailed macaques inhabit a
wide range of geographic locations in this country and are natural hosts for some malaria parasites
capable of causing disease in humans. However, assessment of Plasmodium infections among
these macaques remains largely unknown. In this study, the prevalence of simian malaria in pig-
tailed and long-tailed macaques was determined in Narathiwat Province. By using PCR detection, a
high prevalence of Plasmodium inui was found in long-tailed macaques (57.14%) and pig-tailed
macaques (39.95%), followed by Hepatocystis spp., Plasmodium cynomolgi, Plasmodium knowlesi,
Plasmodium coatneyi and Plasmodium fieldi, respectively. To further determine whether malaria in
macaques occurred transiently or persistently which has important implication in disease
transmission, longitudinal monitoring of simian malaria was performed in 20 pig-tailed macaques
and 3 long-tailed macaques. Despite a low prevalence of simian malaria in these macaques based
on a cross-sectional survey, persistent infections have been observed among these infected
macaques. Therefore, these macaques can maintain transmission cycles as well as potential cross-
transmission between macaques and humans. Importantly, population expansion was observed
among long-tailed macaques in Thailand based on mismatch distribution analysis of the
mitochondrial sequences. Furthermore, phylogenetic network analysis of human-derived and
macaque-derived apical membrane antigen-1 (AMA1) sequences of P. knowlesi in Thailand has
suggested two potential modes of transmission, i.e. a previously perceived cross-transmission from
macaque natural hosts to humans and the other anthroponotic transmission. Surveys of potential
anopheline vectors for simian malaria in Narathiwat Province have revealed for the first time that
Anopheles dirus and Anopheles maculatus could serve as potential vectors for Plasmodium
knowlesi, Plasmodium cynomolgi and Plasmodium inui. Taken together, the prevalence of simian
malaria in macaque natural hosts, the abundance of potential anopheline vectors and the
emergence of various simian malaria species in humans suggest that the transmission cycles
within macaques and between macaques and humans have been ongoing in Thailand.
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