Anti-Parasitic Drugs
Selective toxicity with anti-parasitic drugs:

--parasite location (for example, lumenal drugs aren’t even absorbed by the gut)


--differences in host and parasite metabolic pathways

--differences in isoform enzymes

--concentration and sequestering of drug only by parasite


--parasites exist in different stages, each with unique vulnerabilities

Adult worms usually don’t multiply inside humans, so drugs target worm motility and 
energy generation.
Drugs Affecting Worm Motility
--Piperazine causes flaccid paralysis in worms.

--Bephenium causes spastic paralysis in worms.

--Pyrantel causes spastic paralysis in worms by inhibiting AChE.
--Praziquantel causes spastic paralysis in worms by altering calcium concentrations and 
membrane integrity.
Drugs Affecting Worm’s Energy Generation
--Albendazole
--Mebendazole, Thiabendazole.  Disrupts microtubule architecture.
--Pyrantel pamoate

--Praziquantel.  This is very good for fighting tapeworm and schistosomes.
Metronidazole
Only works on anaerobes such as Entameba histolytica, Giardia, anaerobic bacteria, and 
Helicobacter pylori.  

**Metronidazole in aerobes just generates superoxide, which we can handle.  In anaerobes 
it causes DNA strand breaks, especially in DNA with high A/T content.
Metronidazole is probably not carcinogenic.

Metronidazole penetrates well into abscesses, CSF, bone, placenta.

Analogs include Tinidazole (approved for E. histolytica and Giardia) and Nitazoxanide 
(approved for Giardia and Cryptosporidium parvum).
Pentamidine
Used to treat Trypanosoma brucei (African sleeping sickness), Leishmaniasis, Blastomycosis, but most importantly it treats Pneumocystis carinii.  
Pentamidine is actively transported into parasites.  It damages DNA, binds ribosomes, 
and inhibits phospholipid synthesis.
Common severe toxicities, including leukopenia, hepatitis, hypoglycemia, and 
cardiovascular collapse.
Unlike helminths, protozoa proliferate inside humans and cause fulminant infections.

Plasmodium falciparum causes cerebral malaria, severe hemolysis, renal failure, and fever.

Latent hypnozoite malaria infections in the liver are only caused by P. vivax and P. ovale.

We can’t really prevent malaria infections because we can’t fight sporozoites, but we can 
keep it from growing, lysing RBC, and fulminating.

Anti-Malarial Drugs

Class I drugs cure symptomatic patients by killing the merozoites after they lyse RBC.  
They selectively inhibit the detoxification of heme inside the parasites by inhibiting formation 
of the “malaria pigment polymer” used by Plasmodium to sequester heme.
They only attack this late stage, and can’t prevent transmission to new hosts.

--Chloroquine (drug of choice for all species of Plasmodium)

--Mefloquine  (drug of choice for prophylaxis of chloroquine-resistant falciparum)

--Quinine (drug of choice for treatment of chloroquine-resistant falciparum).  


Quinine is a stereoisomer of quinidine.  Major toxicity of Quinine is 


cinchonism (tinnitus, headache, visual disturbance).
Class II drugs kill latent hypnozoites in the liver.  

This only really helps with P. vivax, and is not for treating someone with acute infection.  It’s for clearing chronic infections that are sitting in the liver.

--Primaquine
Individuals with G6PD deficiency will get hemolytic anemia if given Primaquine.
Class III drugs kill the initial parasites maturing in the liver, and the later merozoites.

This is the only drug to kill at two different stages, both present in acute infections only.

--Malarone (Proguanil+Atovaquone).  This is the drug of choice for prophylaxis 


and treatment of multidrug-resistant falciparum.  Atovaquone binds CytB 


in falciparum, potently inhibitng mt electron transport.  Pyrimidine 


synthesis is inhibited.  Proguanil is metabolized to make an active 



inhibitor of DHFR.  The two together block multiple steps in pyrimidine 


synthesis.  They are highly synergistic.
Prophylaxis for malaria is chloroquine if proper geography.  Otherwise, doxy or mefloquine.

Treatment for malaria is chloroquine if sensitive.  Otherwise, Quinine+doxy or else Malarone.
