Chapter 13: Anti-Protozoal Agents

Anti-protozoal Agents: Metronidazole*, Tinidazole, Ornidazole, Diloxanide, Iodoquinol,

Pentamidine Isethionate, Atovaquone, Eflornithine.

13.1. ANTI-PROTOZOAL/AMOEBIC DRUGS

JZ= These are drugs useful in infection caused by the anaerobic protozoa Entamoeba
histolytica and other Entamoeba species are generally non-pathogenic.
= Amoebiasis has a worldwide distribution but it is endemic in most parts of India and other
developing countries
2Z= Poor environmental sanitation and low socio-economic status are important factors in the
spread of the disease, which occurs by faecal contamination of food and water.
“ Amoebiasis cause acute dysentery (with blood and mucus in stools) or chronic intestinal
amoebiasis (with vague abdominal symptoms, amoeboma).
"= This parasitic disease is one of the major causes of illness and death in many countries.
World Health Organization (WHO) has classifi ed this disease as follows:
1. Asymptomatic
2. Symptomatic
a. Intestinal Amoebiasis
1. Dysentery
ii. Nondysenteric colitis
iii. Amoeboma
iv. Amoebic appendicitis.
b. Extraintestinal amoebiasis
1. Hepatic acute nonsupporative
ii. Liver abscesses

3. Cutaneous involvement of other organs (lungs, brain, spleen)
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DISEASE AND PATHOGENS

SN | Pathogens Diseases
1 Entamoeba histolytica Amoebiasis
2 Giardia lambia Giardiasis
3 Trichomonas vaginalis Trichomoniasis
4 Trypanosoma brucei African Sleeping Sickness
5 Trypanosoma cruzi Chagas disease (American —Sleeping
Sickness)
6 Leishmania Sps Leismaniasis
7 Plasmodium Maleria
8 Toxoplasma gondii Toxoplasmosis
9 Cryptoporidium Cryptoporidiosis
10 Cyclopora cayetanensis Cyclosporiasis
DRUG CLASSIFICATION

1. Tissue amoebicides

(a) For both intestinal and extraintestinal amoebiasis:

Nitroimidazoles: Metronidazole, Tinidazole, Secnidazole, Ornidazole, Satranidazole

Alkaloids: Emetine, Dehydroemetine
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(b) For extraintestinal amoebiasis only: Chloroquine
2. Luminal amoebicides
(a) Amide: Diloxanide furoate, Nitazoxanide
(b) 8-Hydroxyquinolines: Quiniodochlor (Iodochlorohydroxyquin, Clioquinol),
Diiodohydroxyquin (Iodoquinol)

(c) Antibiotics: Tetracyclines, Paromomycin
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13.1. MEDICINAL CHEMISTRY & PHARMACOLOGY OF ANTI-
PROTOZOAL DRUGS

A) Metronidazole*

ON CH,
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2-(2-methyl-5-nitro-1H-1midazol-1-yl)ethanol
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Metronidazole

"% Tt 1s the prototype nitroimidazole introduced in 1959 for trichomoniasis and later found to
be a highly active amoebicide.

%= It has broad-spectrum cidal activity against anaerobic protozoa, including Giardia
lamblia

% In addition, many anaerobic and microaerophilic bacteria, such as Bact. fragilis,
Fusobacterium,  Clostridium  perfringens, CIl. difficile, Helicobacter pylori,
Campylobacter, peptococci, spirochetes and anaerobic Streptococci are sensitive.

72 Clinically significant resistance has not developed among E. histolytica, but decreased

responsiveness of T. vaginalis has been observed in some areas
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2= Anaerobic bacteria and G. lamblia also can develop metronidazole resistance, but this is a
clinical problem only in the case of H. pylori.
MOA:
Metronidazole is selectively toxic to anaerobic and microaerophilic microorganisms. After
entering the cell by diffusion, its nitro group is reduced by certain redox proteins operative only
in anaerobic microbes to a highly reactive nitro radical which exerts cytotoxicity. Potential
reactive intermediates include the nitroxide, nitroso, hydroxylamine, and amine. Reduced
metronidazole breaks DNA strand inhibits DNA synthesis and bacterial cell growth.
Pharmacokinetics
v Almost absorbed from small intestines and unabsorbed drug reaches the colon.
v 1t is widely distributed in the body, attaining therapeutic concentration in vaginal
secretion, semen, saliva and CSF.
v' Metabolism occurs in liver primarily by oxidation and glucuronide conjugation
followed by renal excretion. Plasma t'% is 8 hrs.
ADR
v' Anorexia, nausea, metallic taste and abdominal cramps are the most common.
Looseness of stool is occasional.

v' Less frequent side effects are—headache, glossitis, dryness of mouth and dizziness.

(\

Allergic reaction in some cases, if occurs withdrawn immediately.
v Prolonged administration may cause peripheral neuropathy and CNS effects. Seizures
have followed very high doses. Leucopoenia is likely with repeated courses.
v Thrombophlebitis of the injected vein occurs if the solution is not well diluted.
Contraindication
v" Metronidazole is contraindicated in neurological disease, blood dyscrasias, first
trimester of pregnancy (though no teratogenic effect has yet been demonstrated, its
mutagenic potential warrants caution). Cautious use in chronic alcoholics.
Therapeutic Uses:
v 1t is effects on Amoebiasis, Giardiasis, Trichomonas vaginitis, Anaerobic bacterial
infections, Pseudomembranous enterocolitis, Acute necrotizing ulcerative gingivitis,

and Helicobacter pylori gastritis/peptic ulcer
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B) Tinidazole

/

ON CHs

CH,CH,S0O,CH,CHj5
1-(2-(ethylsulfonyl)ethyl)-2-methyl-5-nitro-1H-1imidazole
MOA: Tindazole get metabolites into nitrite anion which further causes DNA strand breakage
and ultimately leading cell death.
Uses:
v' Used in treatment of intestinal amoebiasis (E. histolytica), antiprotozoal (i.e.,

Trichomonas, Giardia), antiamoebic and also as an antibacterial agent.

C) Ornidazole

ON CHs
CH,CHCH,CI
O
1-chloro-3-(2-methyl-5-nitro-1H-1mmidazol-1-yl)propan-2-ol

MOA: Nitro group of Ornidazole get reduced by ferredoxin-mediated electron system and
produce cytotoxic radicals which DNA strand breakage and ultimately leading cell death.
Uses:

v' Used in treatment of intestinal amoebiasis (E. histolytica), antiprotozoal (i.e.,

Trichomonas, Giardia), antiamoebic and also as an antibacterial agent.
v’ It is also used in treatment of stomach, intestine, urinary tract infection.

v" Tt is also used in treatment of Crohn’s disease.
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D) Diloxanide
CH,

O Nj‘/]:\c
N\

4-(2,2-dichloro-N-methylacetamido)phenyl furan-2-carboxylate
MOA: Destroys the trophozoites of E. histolytica.

Uses:
v Used in treatment of amoeba infection
v Also used in treatment of asymptomatic intestinal amoebiasis caused by E. histolytica.

E) Iodoquinol

X

=

l N
OH
5,7-ditodoquinolin-8-ol
MOA: Destroys the trophozoites of E. histolytica
Uses:
v" Used in treatment of amoeba infection

v Also used in treatment of asymptomatic intestinal amoebiasis caused by E. histolytica.
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F) Pentamidine Isethionate
NH

NH
HoN /O)LNHZ
O/\/\/\O

(0]
NG HO\/\S//O

g ~oH # OH
o
4 4'-(pentane-1,5-diylbis(oxy))dibenzimidamide bis(2-hydroxyethanesulfonate)
MOA: It interfere with the DNA replication and function.
Uses:

v" Used in treatment of leishmaniasis and African trypanosomiasis and also used in

pneumocystis pneumonia.

G) Atovaquone
0]
HO
O
Cl
2-(4-(4-chlorophenyl)cyclohexyl)-3-hydroxynaphthalene-1,4(4aH ,8aH )-
dione

MOA: It inhibits pyrimidine synthesis and further preventing DNA synthesis and also blocks
the mitochondrial electron transport at complex III of the respiratory chain of protozoa.
Uses:
v' Tt is used in the treatment of bacterial, viral, or fungal pneumonias and mycobacterial
disease, and malaria

v and also used in pneumocystis pneumonia.
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H) Eflornithine
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2,5-diamino-2-(difluoromethyl)pentanoic acid
MOA: It inhibits irreversible ornithine decarboxylase, an enzyme essential for polyamine
biosynthesis and inhibits the formation and proliferation of tumour cells.
Uses:
v' It is used as antineoplastic, trypanocidal agent and antimalerial agents

v’ Also used in facial hirsutism i.e., excessive hair growth in women
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