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Why malaria infections including non-human primate malaria infection occurred in
specific group
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Recent molecular epidemiological studies in Vietnam have reported cases of
co-infection with Plasmodium falciparum, P. vivax, P. malariae, and P. knowlesi in An. dirus. The
commonly found macaques in the forest in the forested areas are suspected to be bitten by the same
An. dirus population that bites humans. Our epidemiological study identified six species of malarial

parasites in sporozoite-infected An. dirus using PCR, of which P. vivax was the most common,
followed by P. knowlesi, P. inui, P. cynomolgi, P. coatneyi, and P. falciparum. Based on a
gametocyte analysis, the same allelic gametocyte types were observed in both humans and mosquitoes
at similar frequencies. These observations suggest that people who stay overnight in the forests are
frequently infection with both human and non-human primate malarial parasites, leading to the
emergence of novel zoonotic malaria. Moreover, it is suggested that mosquito vector populations
should be controlled and monitored closely.
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1. PCR (Anopheles dirus)
mMRNA
Infection Plasmodium spp. No. of mosquitoes infected
Single (71)  Pf 15 P. knowlesi MRNA (pks25)
Pv 34
Pk 4 P. knowlesi H strain (ATCC
Pet 7 No. 30158) pks25
Foy e MRNA
Pn ° RT-PCR nested RT-PCR
Double (30) P, Pv 5 1l
Pf, Pin 1
Py, Pk 15
Pv, Pcy 3
PV, Pin 3
PK, Pin 3
Triple (13)  Pf, Pv, Pk 6
PY, Pv, Pin 1 P. knowles
Pv, Pk, Pcy i
Pv, Pk, Pin 5
Pv, Pct, Pin 1 P knovvleg'
Pk, Pct, Pin 2
Quadruple Pv, Pct, Pey, Pin 1
No. of PCR-positive 115 mRNA
No. of PCR-negative 5 pk525 mRNA
Total no. of examined sporozoite-positive 120
Pf = P. falciparum, Pv = P. vivax, Pk = P.
knowlesi, Pct = P. coatneyi, Pcy = P. cynomolgi,
Pin = P. inui 36% 62% P.
knowlesi 47 MRNA
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