Antiprotozoal drugs
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Antiprotozoal Drugs

**Unicellular protozoal cells have metabolic processes closer to
human cells than bacteria.

**Protozoal diseases are less easily treated than bacterial
infections.

**Many of antiprotozoal drugs cause serious toxic effects and most of

them are not safe in pregnancy.
[ NOT SAFE in pregnancy, so it should be avoided g3 ASY A&ty -



Antiprotozoal Drugs

Antiprotozoal drugs
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Amebiasis

* Amebiasis (also called amebic dysentery) is an infection of the intestinal tract
caused by Entamoeba histolytica.
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* The disease can be acute or chronic, with varying degrees of illness, from no
symptoms to mild diarrhea to fulminating dysentery.
mild watery diarrhea with blood and Jsd (21,631 594l aluadl cp bo ¢ 21,V 51 A5 Y Lol -
.mucos secretion

* The diagnosis is established by isolating E. histolytica from feces.

* Therapy is indicated for acutely ill patients and asymptomatic carriers, since dormant E.
histolytica may cause future infections in the carrier and be a potential source of
infection for others.
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Life cycle of Entameaba histolytica and the sites
of action of amebicidal drugs
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Life Cycle

Cysts ingestion.

Formation of trophozoites

Penetration of intestinal wall

Multiplication of trophozoites within colon wall.
Systemic invasion.

Cyst formation in rectum and excretion in feces.



Antiamebic Drugs

You should select the drug depend on stage

oLuminal amebicides act on the parasite in the lumen of the bowel.
. intestinal JI § daisd P9 Le¥! e 5t A9Vl (o £l O -

oSystemic amebicides are effective against amebas in the
intestinal wall and liver.

& chloroquine Ji ¢ gde Jte yg i -

oMixed amebicides are effective against both the luminal and
systemic forms of the disease, although luminal concentrations are
too low for single-drug treatment.

.mixed drug like systemic + luminal U zli=e Sk -
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o+ infections caused by:

I de 3US 456 elliey 929 cmetronidazole is drug of choiceJI -
.extra systemic and inside lumen

metronidazole has Antibacteria and : 0¢2 eﬁw‘ SHlie g”;,i)ﬁgi -
infection that caused U DOC g Gis L $)) antiprotozoal effects
.(by Anaerobic bacteria +bacteria

> Giardia lamblia
> Trichomonas vaginalis

> Anaerobic cocci, gram+ve bacilli and “C.difficile”
Pseudomemberanous colitis



Metronidazole (cont.)

0 Less effective against the luminal amebae
SO LUMINAL AMEBICIDE SHOULD BE
ADDED

* MOA: Nitro group of metronidazole is reduced
by protozoan leading redox protein to cytotoxic
reduced product (nitro radicals) that binds to
DNA and proteins resulting into parasite death.

CH,CH,0H

Metronidazole
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cellular effect on parasite and
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. So, it has a bacteriacidal effect -



Metronidazole (cont.)

* Well absorbed orally

.OWS parental vy -
*Can be given IV & as vaginal pessaries.

*Well distributed to all tissues and fluids.
*Metabolized by MES.
by liver 423 ! -

*Excreted unchanged and as metabolites in urine.
.S Excreted by kidney’And it -

ADRs: Nausea, Dry mouth, Metallic taste
Disulfiram like effect with alcohol.
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Tinidazole
Another mixed drugs

* It is an equally efficacious to metronidazole, similar to it in every way
except:

D 4 0uS §gl> el § oS emechanism of action to metronidazole ! i 4] -

* Metabolismis slower; t% is ~12 hr; duration of action is longer.----Thus, it is more
suited for single dose or once daily therapy.

S WJ‘ & chalf life and duration of action are long compare with metronidazoleJ! -
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e |t appears to be better tolerated; the incidence of side effectsis lower:
metallic taste (2%), nausea (1%), rash (0.2%). )
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. _ Luminal Amebicides
*lodoquinol *Paromomycin

. Drugs that target amebas inside lumen or intestine -
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& A6 ede W1 JBo luminal drugs ) JWLg ¢ systemicdrugs or mixed drugs

** They have a direct amebicidal effect to the trophozoites before encystment and also
effective on cyst forms.
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***  Amebae feed on intest. Flora so tetracycline is added to luminal amebicides to
decrease major food source.
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Systemic Amebicides
Drugs work against intestinal wall and intestinal other

organs

*Chloroquin :has a little effect on intestinal amebiasis.
.and very commonly used ¢dis goxe (§ 5g&! slgl -
Effective in amebic hepatitis and liver abscess.

** Usually used with metronidazole and diloxanide furoate to treat and prevent
liver abscess
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.effect like cardia arrythemea

[ as combination with mixed or luminal drugs 35t Sole g -
*¥** Other uses: Antimalarial and anti-inflammatory in arthritis.

Anti S?M ‘U| antiprotozoal Jl g o o4& (¢ chloroquine J! e M (Gl -
. inflammatory in rehmatoid



Emetine and Dihydroemetine |
specefic in treatment of invasion of ameba to tissues like liver iz 4394

*Direct amebicidal on invasive amebae in
tissue.

*ADRs: GIT upset very common, arrhythmia



Malaria

Malariais an acute infectious disease caused by four species of the protozoal genus Plasmodium.
Protozoal J! ¢ ¢y ol uas bydedl 4V ¢ jidiasee Y el oeawld caall Cods clf 4] Juo) diias E8 o)
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.Plasmodium parasite lgxudl

It is transmitted to humans through the bite of a female Anopheles mosquito.

Plasmodium falciparum is the most dangerous species, causing an acute, rapidly
fulminating disease .... renal failure and cerebral malaria.
associated with cerebral Malaria and the &Y ‘Plasmodium falciparum is the most dangerous ) ol
4 Plasmodium falciparum Y OS 8 4ald sals 5l gl qund (Sad 44 ctreatment take long time

P. faldparum infection canlead to capillary obstruction and death without
prompt treatment.

Resistance acquired by the mosquito to insecticides, and by the parasite to drugs, has led to new
therapeutic challenges, particularly in the treatment of P. falciparum.
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Life Cycle of Malaria Parasite
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1.Transmission to human \%
(injects sporozoites via bite)

2. Sporozoites enter liver &
infect hepatocytes

9. Sporozoites develop

4. Intraerythrocytic cycle
« Asexual

S tomatic cycle
bk e ¥ Mitotic replication

Schizont

8. Migrates through midgut O

wall & forms ococyst

-3
:

Trophozoite

3. Liver cells rupture and
merozites released

7.Gametocytes mate &
undergo meiosis

6. Transmission to mosquito 5.Sexual cycle
(ingests gametocytes via bite) \\ (merozites produce gametocytes)

/



Life cycle of malaria parasite
and the sites of action of antimalarial drugs

The female mosquito picks

up gametocytes from an
infected human, The sexual
cycle occurs in the mosquito,
where sporozoites are formed,

Drug effective against gametocytic form:
An infected mosquito ® P ;
injects sporozoites. LA

Drug effective against exoerythrocytic form:
Sporozoites T e

Q ® Primaquine
Infected ® Q
mosquito
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Liver cell /
Sporozoites migrate @ )
to the liver, where -
they form merozoites. J -

S Some merozoites
become gametocytes.

Infection can aiso
result from use
of a blood-
contaminated
needle

trophozoite multiplies,
producing new merozoites.
These are released when the
red blood cell ruptures, and
they can infect other red
blood cells.

Gametocytes
) :
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Tropheczoite
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Drugs effective against In the red blood =

erythrocytic form: cell, the merozoite

Schizont
Artemisinin becomes a

Chlorogquine trophozoite.
Quinine
Mefloguine

Pyrimethamine
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1:Drugs Against Exoerythrocytic Form

-Exoerythrocytic Form = drugs work on liver.
* “Tissue schizonticide”

* Primaquine - Radical cure.
pRNE sy NI ool e & dols «Primaquine J! doxy QJ‘ Radical cureJ! QMJJ‘»S -

(2 5dl padis Juins (o 192401 (Wb aa0) restart of cycle
. Also has gametocidal effect = prevent transmission.

yb L ¢& 3SJ) broad action or multiple phase : 4w JWL9 <GametocytesJ! s dla-wg-é

Exoerythrocytic as wall as Gametocytes J\s yb Laid ¢a (Erythrocytic phaseJ! s T

phase

Ui trophozites and GametocytesJ! s ASYI 56 bydladl &goi &l 18)giS L@..Sa-mjlm 39 -
. sporozoites cyvle is very shortJ! &Y ¢ sporozoitesJ! s

* Well absorbed orally.

* May cause hemolytic anemia in G6PD deficiency ,decrease WBC and hemoglobinemia.

-Should be avoided with patients have G6PD DEFICIENCY.



2:Drugs Against Erythrocytic Form

*“Blood schizonticides” a: Cloroquine
have antiemetic effect, Anti inflammatory effect and Anti 431 UuS>-
I Malaria effect
Also has gametocidal effect 2 prevent transmission
M OA:
quUb G O cdigest of it Joais (A3 ¢parasite is the hemoglobine in RBCsJ! a3 slda! -
oakses olie Oga parasite JU ¢ toxic for parasite iz hemeJls cexcessive heme SLE s
polymerization of heme and Form hemozoin which non Jeas z95 ‘aL..quJ-.\,:'s;b'Jl O ye

toxic

<chloroquine Ji 4xle caly LU ¢lsall lyass ¢yoa
prevent the polymerizationto Jex; 4}
-hemozoin

the heme will accumalate and 44 2

. make lysis of both parasite and RBCs




Chloroquine(cont.)

* Other uses: Treatment of :
 Amebic hepatitis.

* Giardiasis.

* LE & rheumatoid arthritis.

* ADRs: Blurring of vision, “retinal and macular damage .BM depression.
Mental confusion. Arrhythmia.

B S Wl yxdd apls o yell 0950 23Y Chloroquine Jl Ciuogl Lo Jud whid Olis-
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2:Drugs Against Erythrocytic Form

* c:_Mefloquine
less side effect, and toxic iz g -

 Similar to chloroquine.
* Less toxic.
- Effective in most cases of chlorquine resistant malaria
chloroquine resistant (that means it s 05 Jl> (§ a8Vl Hlsd! pad -
. the second line in treatment)
d: Artemisnin

e Useful in TT of severe, multidrug resistant malaria.
. multidrug resistant <yl Ji> S Lydell Zdls t B! dgloedd! () 0 i -



2:Drugs Against Erythrocytic Form
-Affecting parasite in RBCs.

* d:Pyrimethamine & proguanil “Antifolate”

* DHF dihydrofolate reductase THF

o

They have tissue and blood schizonticidal effect=> clinical and radical
cure.

Plasmodium JI zas die diid (Seb9 Radical cure G dJf OLS g -
? falciparum

ADRs: megaloplastic anemia.
.deficiency12 folic acid or BJI § yaidl s 750 ledl o §93dl ol -



Other Protozoa

ITrichomoniasis and Giardiasis Metronidazole &Tinadizole “longer

duration”

JToxoplasmosis Pyrimethamine-sulphadizine
Co-trimoxazole Azthromycin.



DRUGS FOR HELMINTH
INFECTIONS



Antihelmintic Drugs(AHDs)

¢ Drugs that kill or remove intestinal parasites
. remove by laxative drugs JI ola Joa -

AQVermicide — to kill.

dVermifuge — affect the worm in such away,they can be expelled by
peristalsis or by purgatives.

OSen Cgll uding cdhos ey (Soe) B AL 7 lices 19! 4»‘ 092 Ugr g NI gumdl -
eggs and cystJ! lkiw) Adult worm only JI Jiis U] 43 ERepeated $ds
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>Purgation may be needed as MgS04 or NaSO4,# intestinal obstruction
and pregnancy.
>AHDs # in pregnancy=> teratogenicity
M9 like Other Antiprotozoal effects ld> slas- ADRs S pregnancy J! (3 Lo -

§ teratogeni"city LY



Helminths(Warms)

* Three major groups:
< Nematods :Round w.-ascaris.

Hook w.-

ankylostoma. Pin w.-

Oxyuris, elﬁiﬁ O 43 g A0 led) 034
Whip w.- tricuris. Q@ cxaldll D A 71 A

Thread w.-strongyloidis.
<+ Cestodes (Tape worms):
T.Saginata, T.Slium, H.Nana
and Hydatid cyst.

<+Trematodes: (Flat worm) S.mansoni
and S.haematobium.



Treatmen

t
The drug of choice is mebendazole (Vermox), which is

also active against ascariasis, enterobiasis, and hookworm.

The adult and pediatric (age greater than 2 years) oral dose of mebendazole for
hookworm s 100 mg twice daily for 3 days.

A 193 (039S IS5 sl ay gaunl day ST -

An alternative agent that can be used in both pediatric and adult patientsis
albendazole (Zentel), 400 mg as a single oral dose.

Diagnosis is by detection of eggs or larvae in stool.

Stool examination for eggs and the larvae should be repeatedin 2 weeks and the
patient retreated if necessary.
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* Causes death of the organism within 3 days

* Poorly absorbed from the gastrointestinal tract and so
associated with minimal side-effects.

* Exerts a topical action on the organism in the gastrointestinal tract
* mebendazole repeated after 2 weeks to ensure eradication.

 Teratogenic effects have been observed in experimental animals;
its use in infants and pregnant women is relatively
contraindicated.



