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Resistance of Plasmodium falciparum to artemisinin derivatives and piperaquine: epidemic status and mechanism
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[Abstract] Plasmodium falciparum is one of the main parasitic pathogens worldwide. Artemisinin derivatives are the
first-line antimalarial drug. Recently, Plasmodium falciparum has been found to be tolerant to the treatment with artemisinin
derivatives and its combination with piperaquine in several countries and regions. Scientists have found gene mutations
associated with resistance of Plasmodium falciparum to artemisinin derivatives; however the mechanism of piperaquine

resistance remains to be further studied. This review sums up the epidemic status and mechanism research of the resistance of

Plasmodium falciparum to artemisinin derivatives and piperaquine.
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sigs (Pfert, Pfmdr-1) PAKBTFGARER ( Pfeytb)
AU OSARRR R B R B RN IR 5
Kelch13 FEFIXRHEY, Wk 1,

®1 BRERRMANRESYMREES FIRE

Tab 1 Antimalarial drugs tolerant by Plasmodium falciparum and the corresponding molecular markers

Antimalarial drug Intrqduced F ir.st report of MolocWar ey Drug sensitivity in vitro or threshold
time resistance time for resistance
Quinine™”! 1632 1908 Pfert, Pfmdr-1, Pfnhe-1 IC5,>>500-800 nmol/L
Sulfadoxine™"! 1937 1970s Pfdhps
Proguanil!” 1940s 1949 Pfdhfr IC,,>15 nmol/L
Pyrimethamine"! 1940s 1952 Pfdhfr IC5> 100 nmol/L
Chloroquine!”! 1945 1957 Pfert, Pfmdr-1 IC5,>>100 nmol/L
Amodiaquine™” 1945 1970s Pfert, Pfmdr-1 IC5,>>80 nmol/L
Piperaquine!” 1960s 1980s Pfert, Pfplm?2/3 Survival rate>10% in the PSA
Artemisinin derivatives'" 1980s 2008 PfK13 gene mutations at codons Survival rate>>1% in the RSA
Mefloquine” 1984 1991 Pfmdr-1 IC5>30 nmol/L
Atovaquone!”! 1996 1996 Pfcytb 1C5,>>10 nmol/L

Pfert: Plasmodium falciparum chloroquine resistance transporter; Pfmdr-1: Plasmodium falciparum multidrug resistance 1;

Pfnhe-1: Plasmodium falciparum sodium/hydrogen exchanger gene 1; Pfdhps: Plasmodium falciparum dihydropteroate synthase;

Pfdhfr: Plasmodium falciparum dihydrofolate reductase; Pfplm2/3: Plasmodium falciparum plasmepsin 2/3; PfK13: Plasmodium falciparum

Kelch 13; Pfeytb: Plasmodium falciparum cytochrome b; 1C,,: Half maximal inhibitory concentration; PSA: Piperaquine survival assay;

RSA: Ring-stage survival assay
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