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Krungkrai J. Mechanisms of chloroquine action and resistance. Chula Med J 1994
Jun;38(6): 307-314

This paper describes some antimalarial compounds are being used against Plasmodium
falciparum over the world and focuses only the most widely used antimalarial drug chloroquine
for its mechanisms of action and resistance. Over recent years many antimalarial drugs have been
rendered useless by the development of resistance by the malaria parasite. During the past ten
years, lines of evidence have been accumulated for antimalarial drug action and resistance
mechanisms. Thus, the first part of this paper discusses mechanisms of action of chloro-
quine accumulated in food vacuole of the parasite where erythrocytic hemoglobin is digested:
(1) inhibition of heme polymerase, enzyme responsible for malaria pigment synthesis; (2) weak
base hypothesis; (3) heme as binding site of chloroquine; (4) DNA intercalation hypothesis. The
second part identifies mechanisms of chloroquine resistance. The relationship between multi-
drug resistance gene encoded for glycoprotein and the chloroquine resistance is mentioned. The
possibility that this is the main cause of chloroquine resistance by P.falciparum is discussed. However,

the mechanisms of action and resistance described here still remains to be elucidated.
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waaludoy WaBthin (Plasmodium falciparum)®”
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Table 1. Antimalarial compounds used against Plasmodium falciparum and mode of resistance.(”

Drugs

Resistance mechanism

1. Cinchona alkaloids
Quinine
Quinidine

2. 4-Aminoquinolines
Chloroquine
Amodiaquine

3. 4-Quinoline methanols
Mefloquine

4. 9-Phenanthrenemethanols
Halofantrine

5. Acridine derivatives
Quinacrine
Pyronaridine®

6. Qinghaosu and derivatives
Artemisinin,Artesunate
Artemether,Arteether

7. Antifolates
Pyrimethamine, Trimethoprim
Proguanil and analogs,Cycloguanil

8. Other antibacterial drugs
Tetracycline

Sulfa drugs

Clindamycin

1

MDR gene amplification

MDR gene amplification

MDR gene amplification

MDR gene amplification

MDR gene amplification

DHFR gene mutation’

' Multidrug resistance gene

? Under evaluation

* Dihydrofolate reductase gene

Ref: Wellems TE Parasitol. Today 1991 May; 7(5):110-112
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Figure 1. Proposed hemoglobin degradation and hemozoin synthesis in food vacuole of P.falciparum.*“®
Two enzymes in the food vacuole of the parasite; aspartic hemoglobinase and heme polymerase, are
responsible for hemoglobin catabolism and hemozoin formation.

Ref: Goldberg DE and Slater AFG Parasitol. Today 1992 Aug; 8(8):280-283

Figure 2. Proposed structure of hemozoin or malarial pigment.®® The co-ordination of hemes are linked by
an unusual iron-carboxylate bond between the ferric ion of one heme and the proprionate side-group
oxygen of another.

Ref: Goldberg DE and Slater AFG Parasitol.Today 1992 Aug; 8(8):280-283
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