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When the Plasmodium parasite invades human erythrocytes, it catabolizes the host’s hemoglobin in an acidic digestive 
vacuole, which releases toxic heme. To protect itself from oxidative damage, the parasite initiates the crystallization of 

heme into harmless hemozoin, the malarial pigment. Many classes of drugs including the widely used antimalarial quinolines 
have been found to inhibit this process We have probed a library of more than 1,500 FDA approved drugs for heme crystal and 
whole cell/infected Plasmodium falciparum inhibition for liver, asexual erythrocyte and sexual gametocyte stages. We found 
both class effects and also unique inhibition of individual drugs amongst a drug class. A few drugs were able to inhibit liver or 
gametocyte stages as well. Vulnerable Plasmodium metabolic pathways can be targeted by fungal azoles, many antidepressants 
and antipsychotics, HIV aspartic protease inhibitors, calcium channel blockers, kinase inhibitors and antihistamines. 

A comparison of hemozoin inhibition to erythrocyte inhibitioncomparisons reveals that many strong hemozoin inhibitors 
actually have minimal effect on the parasite itself, because not all drugs that inhibit hemozoin are able to accumulate at the 
target site. Novel malaria drugs, which inhibit both the parasite and hemozoin were found in many diverse therapeutic drug 
classes. Interestingly two antimalarial quinolines have irreversible heme crystal inhibition. The screens to find new uses for 
existing drugs can elucidate novel pathways for drug targets as well as improve existing malaria targets.
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