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Anti-Amebic drugs

Protozoal infection:

Amebiasis, malaria, giardiasis, leshmansiasis, toxoplasmosis, trypansomiasis.

· Protozoal cells (eukaryotes) have metabolic processes closer to human host than prokaryotic bacterial pathogens.

· Difficult to be treated than bacterial infection.

· Many of antiprotozoal drugs cause toxic effect on the host.

· Cells with high metabolic processes in the host are susceptible eg: bone marrow, renal tubular, intestinal, neuronal tissue.

· Antiprotozoal are not safe during pregnancy.

· Amebiasis occure due to ingestion of food contaminated with cysts of E.histolytica.

Life cycle:

1. Cysts (infective):

· Can survive outside the human body

· Transform to trophozoites

2. Trophozoites (non-infective, invasive):

· Reproduce 

· Invade wall of larg intestine, causing ulceration and may migrate to other tissues especially the liver.

· Transform to cyst which are excreted in faeces.

Presence of bacterial flora will help E.histolytica.

Cyst ingestion →   formation of trophozoites→     penetration of intestinal wall  →    multiplication of trophozoites within colon wall   →   systemic invasion     → cyst formation in rectum and excretion in faeces   →   so there is 3 forms of infectoin: luminal, systemic, mixed.

clinical presentation:

· Asymptomatic intestinal infection (carrier, passing cysts).

· Mild to moderate intestinal disease (non-dysentric colitis).

· Severe intestinal infection (dysentry).

· Hepatic abscess.

· Ameboma (localized granulomatous lesion of colon).

· Extraintestinal disease (other than hepayic abscess).

Anti-amebic drugs:

1.luminal amebicides:
· Act on the parasites in the lumen of the bowel.

· Should be used for treatment of asymptomatic amebiasis.

· After treatment of systemic or mixed amebiasis for complete eradication.

· Include:  iodoquinol, diloxanide furoate, paromomycin.

2.tissue or systemic amebicides:
· Act principally in the intestinal wall and liver (or any other extraintestinal tissue).

· Used for treatment of systemic form of the disease (liver abscess or intestinal wall infection).

· Include: emetine, dehydroemetine, chloroquine(liver only).

3.mixed amebicides:
· Effective against both luminal and systemic form of the disease, although luminal concentration is too low for single drug treatment of luminal amebiasis.

· Include: metronidazole, tinidazole.

Metronidazole

· mixed amoebicide .

· drug of choice 4 intestinal& extra intestinal amoebiasis.

· acts on trophozoites 

· has no effect on cysts .

· nitro group of metronidazole is reduced by protozoan leading to a reactive product that binds to DNA & proteins resulting into parasite death .

pharmacoKinetics:-

· G orally or IV .

· absorption is rapid & complete.

· Due to rapid absorption from GIT, less effective against parasites in ! lumen.

· wide distribution to all tissues & body fluids ( CSF, saliva ,milk ) .

· plasma protein binding is low (<20%).

· Plasma ½ life is 8hrs.

· metabolized in liver by mixed function oxidaes ( drug-drug interaction).

· Excreted in urine as unchanged drug plus metabolites.

· clearance is ↓ in liver impairment 

Clinical uses :-

· anaerobic infections .

· amobiasis 

· giardiasis (giardia intistinalis).

· trichomoniasis(trichomonase vaginalis).

· broad spectrum of an aerobic bacteria eg:-

· H pylori infection 

· pseudo membranous colitis (clostridium defficile )   * drug of choice 

Adverse effects :-

Tinidazol has better toxicity of profile than metronidazole, but equally active.

GIT :- 

· NVD .

· dry mouth .

· metallic test .

· oral thrush ( monliasis),yeast infection).

-CNS :-        *  m3adah 7sb el ahmiah 

· peripheral neuropathy .

· ataxia, encephalopathy convulsion (rare).

· dizziness.

· dysuria ,dark urine.

· neutropenia.

· disulifram-like effect if taken w alcohol.
· insomnia .

Disulfiram like-effect:-

When metronidazol is given w alcohol abdominal distress ,nausea ,V, flushing ,or headache ,tachycardia ,hyperventilation 



Ethanol -----------------> acetaldehyde -----------------------> acetate
Drug interactions:-

· inhibits CYP 2C9 & 3A4 ( subclasses of CYP450).

· potentiate anticoagulant effect of warfarin.

· potentiates lithium toxicity.
· Enzyme inhibitors ( cimetidine ,ketocanazole).

· Enzyme inducers ( phenytoin & phenobabitone ,rifampin).

· disulfiram ( confusion & psychotic states 

Contraindication:- 

-pregnancy & nursing women.

- alcohol intake .

-CNS dizs .

-severe hepatic diz 

-severe renal diz .

Dehydroemetine and Emetine
Chemistry:

· It is a plant alkaloid drived from ipeca, dehydroemetine is a synthetic analogue
Kinetics:
-Erratic oral absorption

-given SC but could be given IM but never IV 

-plasma T1/2 = 5 DAYS*

Emetine
· concentrated in liver, lungs, spleen, kidney, cardiac muscle, and intestinal wall
· excreted slowly via kidney so it has a cumulative effect

· Trace amounts could be detected in urine 1-2 months after last does

· shouldn’t be used for more than 10 days (usually 3-5 days)

Pharmacological actions:

· acts on trophzoites causing irreversible block of protein synthesis 

· depress cardiac contraction and conduction causing arrhythmia heart failure and  death

· anti-adrenergic action may lead to hypotension

· Nausea and vomiting of central origin 

· hypokalemia

Clinical uses: 

· severe forms of acute amebic dysentery

· Dehydroemetine and tetracycline for a short period followed by metronidazole

· seconce drug of choice in amebic liver abcess along with choloroquine

· (1st drug of choice is metronidazole)

Adverse effects:

· dehydroemetine is less toxic than emetine
· local irritation at site of injection, abcesses  

· GIT upset leading to Nausea  ,vomiting ,diarrhea

· neuromuscular weakness

· minor ECG changes

· serious toxicities: cardiac arrhythmia ,hypotension, congestive heart failure

Contraindications:

· Heart disease

· Pregnancy

· Children kidney disease

· Chloroquine               (antimalarial drug)

· Anti amebic drugs (systemic*liver)

· antimalarial drug 
· used in combination w metronidazol & diloxanide fluroate for amebic liver diz

Luminal amoebicides
· acts on ! parasite in! lumen of !bowl 
· used 4 treatment of asymptomatic amebiasis 

Include :-

· diloxanide furoate 

· halogenated hydroxyquinoline

· idoquinol                                                                 

          antibiotic :-
· tetracycline                  

· erythromycin
· paramoycin
Diloxanide furoate 
Chemistery:-
· dichloroacetamde .

· ester of diloxamide+ furoic acid 

Kintics:-

· G orally .

· split in ! intestine, most of diloxanide is absorbed ,conjugated to form a glucoronide witch is execrated  in urine (90%).

· ! unabsorbed moiety being ! amoebicidac agent (10%).--> excreted in feces 

Dynamics  :-

· unknown mechanism of action 

· direct amoebicidal action against luminal forms.

· not active against tissue trophozoite .

Thyrapeutic uses :-

· drug of choice  for Asymptomatic intestinal infection 
· eradication of infection given along w  tissue  amoebicide( metronidazol  
Adverse effects:-
· flatulence
· N,V& abdominal cramps.
· NO serious adverse effects.

Contra indications :-

· pregnancy . 
Paromomycine Sulphate
· An minogiycoside,not absorbed
· Effective against luminal forms of amoeba. 
Mechanism of action: 

· Direct amebicidal action (causes leakage by its action on cell membrane of parasite).

· Indirect killing of bacterial flora essential for proliferation of pathogenic amoebae.
Pharmacokinetics:

· Not significantly absorbed from GIT.

· Small amount absorbed is excreted unchanged in urine (may accumulate with renal insufficiency). 

Adverse effects:

· distress & diarrhea.  Gastrointestinal

· Used with caution in patients with GIT ulceration.
Precautions:

· Severe renal disease.
Tetracyclines
· Very weak direct amoebicidal action
· Mainly act indirectly on bacterial flora.
· Used in severe cases of amoebic dysentery not responding to metronidazole combined with* dehydroemetine.
Halogenated hydroxy quinolines

· Iodoquinol.
· Cliquinol.
Mechanism of action: 

· Un known

· Effective against organism in GIT only NOT intestinal wall or liver.
Pharmacokinetics:
· Absorption is poor (90%),excreted in feces
· 10% enter circulation , excreted as glucouronide urine.
· Half life is 11-14 h.

Uses:

· Lumen amoebicide.

· For eradication of infection given along with tissue amoebicide (metronidazole).
Adverse effects:
· Peripheral neuritis.

· GIT: nausea ,vomiting ,diarrhea .
· Enlargement of thyroid gland.
· Agranulocytosis.

· Iodine sensitivity.

· Drug interfere with thyroid function test (increase protein bound serum iodine, decrease in measured 131 I uptake).

Contra indications:
· Optic neuropathy.

· Thyroid disease.

· Sensitivity to iodine.

· Severe liver disease.

· Severe kidney disease.

· Discontinued if : produces persistent diarrhea or signs of iodine toxicity (dermatitis ,uriticaria ,pruritis ,fever).
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