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We successfully produced protozoa in a few weeks that could survive and
proliferate at the piperaquine concentration 6 times higher than that of susceptible strains. There
were eight common mutations in these, including the N3511 mutation in the chloroquine-resistant
gene, crt. When this mutation was introduced into a susceptible strain, a slight decrease in
susceptibility to piperaquine and a marked decrease in growth rate were observed. These indicate
that the remaining mutation(s) may be involved in the decreased susceptibility and/or compensation
of fitness. Further analysis is underway on the significance of these mutations to piperaquine
resistance. In a validation study on real malaria samples, we has evidenced the emergence of
artemisinin-resistant falciparum malaria in Uganda, which was the first report of the artemisinin

resistance in Africa. We have also revealed that there was nearly half the resistance to mefloquine
in Uganda.
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The geometric means of ICsos and preval of drug resi ized by year.

Year Total 2013 2014 2015 2m7 208

MQ N 177 9 41 48 52 22
1Cs0 2 275 19.6 203 372 239
[95% C1] [22.8-27.5) [22.0-34.5] ne.z.2an [16.6-24.8] [33.0-41.8] 18.7-30.4]
Resistant - % 81 (45.8) 3(33.3) 11 (26.8) 15 (31.3) 41 (78.8) 11 (40.7)

AQ N 1 z 84
1Cse 9.2 LR 9.3
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Hesistant - % (] o 0
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M N 85 10 24 29 22
1Cs0 193 19 16.1 231 179
[95% C1] [16.8-21.6] 32-27.5] [12.5-20.6] [20.0-26.7] [12.8-25.0]
Resistant - % o o o o o

oQ N 238 13 45 B4 61 35
1Cs0 253 255 26.2 245 245 274
[95% C1] [24.1-26.5]) [20.0-32.4] [229.299] [22.4-26.7] [22.8-26.4] [24.5-30.6]
Resistant - % 2(0.8) o 1(22) 101.1) o 0

QN N 200 9 A0 63 57 an
1G5 1265 165.9 1021 1368 948 2229
[95% C1] [113.9-140.5] n2e7-213.7 [86.6-120.4] [113.9-164.3] [76.8-117.2] [170.8-290.9]
Resistant - % 420 o o 101.6) 2(35) 1(3.2)
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C0Q: chloroquine, QN: quinine.
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