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Table I. Selection of piperaquine resistance in Plasmodium berghei GFP ANKA strain 

using serial technique. Data are presented as effective doses that reduce parasitaemia 

by 50% and 90% (ED50, ED90) and as 50% and 90% indexes of resistance (I50 and I90,

defined as the ratio of the ED50 or ED90 of the resistant line to that of the parent 

strain).

Passage No ED50 (mg/kg) (I50) ED90 (mg/kg) (I90)

Parent 1.30 1 3.52 1

4th 160.28 123.29 262.59 74.70

(6 months 
cryopreservation) 

(5th passage)

7.50 5.77 21.90 6.22

9th 21.40 16.46 64.50 18.32

17th 122.00 93.85 194.00 55.11

27th 168.08 129.29 242.38 68.86

Drug free 
passages

5th 185.27 142.52 283.71 80.60

10th 191.46 147.28 294.98 83.80

27th passage line 
after 4 months 

cryopreservation

110.03 84.64 223.15 63.39
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Table II. Selection of lumefantrine resistance in Plasmodium berghei GFP-Luciferase

ANKA strain using serial technique. Data are presented as effective doses that reduce 

parasitaemia by 50% and 90% (ED50, ED90) and as 50% and 90% indexes of resistance 

(I50 and I90, defined as the ratio of the ED50 or ED90 of the resistant line to that of the 

parent strain).

Passage No ED50 (mg/kg) (I50) ED90 (mg/kg) (I90)

Parent 1.67 1 3.93 1

4th 1.34 0.80 3.49 0.89 

12th 1.58 0.95 3.25 0.83

20th 2.96 1.77 5.25 1.34

28th 9.76 5.84 25.50 6.49

36th 42.50 25.33 69.70 17.74

48th 140.15 83.92 249.75 63.55

Drug free 
passages

10th 133.17 79.74 256.21 65.19

48th line after 2 
months 

cryopreservation

116.34 69.66 204.58 52.06
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Table III. Response of piperaquine resistant Plasmodium berghei GFP ANKA line to 

amodiaquine (AQ), chloroquine (CQ), lumefantrine (LM) and dihydroartemisinin

(DHA). Results are presented as effective doses that reduce parasitaemia by 90% 

(ED90) and as 90% indexes of resistance (I90, defined as the ratio of the ED90 of the 

resistant line to that of the sensitive, parent strain). 

Antimalarial drug ED90* (mg/kg) Index of resistance 
(I90)

Parent strain Resistant line

AQ 3.72 13.48§ 3.62

LM 2.52 245.06¶ 97.25

CQ 3.57 26.24‡ 7.35

DHA 4.08 12.06§ 2.96

*Differences between parent and resistant lines were significant according to Student’s 

t-test: ‡, p<0.01; §, p<0.001; ¶p<0.0001.
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Table IV. Response of lumefantrine resistant Plasmodium berghei GFP-Luciferase 

ANKA line to amodiaquine (AQ), chloroquine (CQ) and dihydroartemisinin (DHA). 

Results are presented as effective doses that reduce parasitaemia by 90% (ED90) 

and as 90% indexes of resistance (I90, defined as the ratio of the ED90 of the 

resistant line to that of the sensitive, parent strain).

Antimalarial drug ED90
*(mg/kg) Index of resistance 

(I90)

Parent strain Resistant line

AQ 4.29 4.53† 1.06

PQ 3.70 3.37† 0.91

CQ 4.47 7.22¶ 1.62

DHA 6.69 35.86‡ 5.36

*Differences between parent and resistant lines were analyzed by Student’s t-test: †, p>0.05 

(insignificant); ‡, significant at p<0.05; ¶, significant at p<0.0001.
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Fig. 1. Development of parasitaemia in the treated (●) and untreated mice (▪) at different 

levels during the selection of piperaquine (A) and lumefantrine (B) resistant Plasmodium 

berghei GFP-Luciferase ANKA strains in mice. Parasitaemias were assessed after 4 days post 

infection (in both control and treated groups) and mice were treated using a 4-day test (4-DT, 

see material and method).
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