Parasitic Diseases

Human Pathogenic Protozoans




“First Animal”

Amoebas
» Move by pseudopods
» Cyst - trophozoite

Flagellates
» Move by flagella
» Cyst = trophozoite

Ciliates
» Move by cilia
Sporozoans
» Do not have motility structures
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Generalized Protozoa Life
Cycle

Cyst
» Protective form of the organism
» Passed into the environment

Reproduction
» Asexually = binary fission; schizogeny
» Sexually = gametes

Trophozoite

» Motile
» replicate




Kingdom Protista

Phylum : Protozoa Phylum Apicomplexa
» Flagellates » Coccidia

* Trichomonas * Eimera, Isospora

¢ Glardia * Toxoplasma

* Trypanosoma * Cryptosporidium

¢ Leishmania ¢ Plasmodium
» Amoebae » Piroplasmasina

¢ Entamoeba ¢ Babesia

* Naegleria

Phylum Ciliophora

« Acanthoamoeba Sy P e




New Taxonomy

~ Alveolates

~ Amoebae
"Euglenozoa

Archaezoa




Alvelolates
~ Ciliates
» 2 nuclel
~ Apicomplexans
» Pathogenic
* Intracellular organelles as apical complex

~ Dinoflagellates
» Plankton
» Some produce neurotoxins




Archaezoa

Lack several organelles
» Mitochondria

» Golgi apparatus

¢ peroxisomes

Examples
» Diplomonadida
¢ Giardia
* Microsporidia
» Parabasala




Euglenozoa

~ Euglenoids

» Characteristics of plants and animals
* Phototrophic
¢ Chloroplasts
* Flagella + cytoplasm for movement
¢ Lack cell walls

~ Kinetoplastids
» Mitochondrial DNA is kinetoplast
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Amoebae
 Lack mitochondria
~ Pseudopods

~ Binary fission




AMOEBA

~ Entamoeba histolytica

~ Acanthoamoeba castillanii
» Free living, opportunistic

» Corneal ulceration

~ Naegleria fowleri

» Free living, opportunistic

» CNS - fatal meningitis




Entamoeba histolytica

Amoebic dysentery
Humans are DH
Contaminated water
Cysts

Trophozoites in lining of
Sl, colon

Clinical syndrome
Mucosal necrosis
» Liver abscesses

DX: Id cysts
TX: Metronidizole

THE LIFE CYCLE OF ENTAMOEBA HISTOLYTICA

(causative agent of amoebiasis or amoebic dysentery)

Cysts "excyst" in the . .
small intestine, and &?Z:nv‘g':fet:?h‘::til;
the resulting trophozoites 3 taminated with
colonize the large : contaminated wit
intestine. @ human fecal material.
"

A

Trophozoites reproduce
by simple division, and
they may invade the lining .
of the large intestine resulting ———p»  Cysts passed in feces
in symptoms (colitis, diarrhea,
dysentery).

l
Extra-intestinal amoebiasis. w

Trophozoites may invade the
blood vessels of the large

intestine and be transported to _—
other organs in the body.

(Parasites and Parasitclogical Resources)




trophozoite




Ciliates

Re hiuttinlication by
FaANEYErSE
g hinary fizsion

EXTERNAL
ENVIRONMENT MAN

Multiplication by transverse
binary fizsion

Encystation

s <3 o ._.-;'ﬂ!t-
s | |FE CYCLE of BALANTIDIUM COLI

Adanifad and rodrarmn from NOPE

Balantidium colf
Zoonotic (pigs
Similar to E. histolytica

Trophozoites

Invade intestinal
mucosa

Severe diarrhea
DX: Id organism
TX: Tetracycline
Prevention: Hygiene



Balantidium coll

Balantidium coli.

trophozoite

Trophozoites in intestinal lining



FLAGELLATES
“Gilardia
Trichomonas

~ Trypanosoma species
» African

» American

~ Leishmania species

» Cutaneous
» Visceral




Gilardia lamblia

5 flagella for motility

THE LIFE CYCLE OF GIARDIA LAMBLIA

CySt IngeStlon (the causative agent of giardiasis)

Trophozoite excyst
Motile due to acid contaminatest water or food

» Attach to mucosa Cysts "oxcyst” and

Absorbs nutrients BT sl esine

Clinical Signs
Diarrhea, Nausea L.cwspassedm feces ————1
Malabsorption l 1

D% id,erganism e o) 2

as potential reservairs)

TX: Metronidizole
P reve ntl O n : San |tat| On (Parasites and Parasitological Resources)







[richomonas vaginalls

STD
_;';f;e'iilgr Female
I » Vaginitis: discharge
membrane Male

nucleus

» Urethritis: burning
Trophozoite only
DX: Id organism
TX: Metronidizole
Prevention: Safe sex

costa

axostyle

posterior
free flagellum
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2% Trichomonas ¢
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Trichomonas vaginalis Trichomonas vaginalis

trophozoite

(by PW. Pappas and 5.M. Wardrop) {by P.W. Pappas and S.M. Wardrop)




Trypanosoma brucer

THE LIFE CYCLE OF TRYPANOSOMA SPP.
(AFRICAN TRYPANOSOMIASIS OR “SLEEPING SICKNESS")

Fly injects metacyclic The parasite reproduces

: asexually in the fly's gut,
trypomastigotes when < migrates to the fly's salivary
it feeds on blood. glands, and transforms into
metacyclic trypomastigotes.

Metacyclic trypomastigotes
transform into trypomastigotes » Flyingests trypomastigotes
and reproduce asexually when it feeds on blood.
in the blood stream.

{Parasites and Parasitological Resources)

African Sleeping Sickness

Arthropod vector (Tsetse fly)
Animal reservoir = Zoonotic

Trypanosomes
# Picked up in blood
» Development in fly

e Gut
« Salivary gland

* Chancre at site of bite
Clinical Signs

* Fever, malaise

¢ CNS - coma







[rypanosoma cruz/

Chagas Disease
Animal reservoir = Zoonotic
Vector = Triatomid bug

Trypansome
Multiply in bug gut
Metacyclic form in feces
Organsim circulates in blood
Amastigotes in new cells
Trypomastigotes in blood

Clinical Course

Nervous: Megaesophagus,
mega colon

Cardiac: arrythmia, dilation
Gl: pseudocyst in lining

THE LIFE CYCLE OF TRYPANOSOMA CRUZ!
(AMERICAN TRYPANOSOMIASIS OR CHAGAS' DISEASE)

. The parasite reproduces asexually
Vzc:gct:tt:: :nhtlér:z:iznd - in the vector's gut. Metacyclic
: trypomastigotes move to the
l rectum of the vector.

Metacyclic trypomastigotes
are rubbed into the eye
or bug's bite.

Vector infected when it ingests
amastigotes or trypomastigotes
in a blood meal.

Trypomastigotes enter cells
and reproduce as amastigotes.

Cell dies, amastigotes
released. Some amastigotes
will infect new cells, some
amastigotes will transform into
trypomastigotes and remain
in the blood stream.

(Parasites and Parasitological Resources)




T. cruzi

Trypanosoma cruzi

trypomastigotes

trypomastigote
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Chagas Disease

T. cruzl In heart muscle




Leishmania species

Cutaneous

Localized open sore

Can spread locally
Visceral

Systemic

Macrophage location
Animal reservoir = Zoonotic
Vector: Sand flies

Promastigotes inoculated

Ingested by macrophages
Multiply

Amastigotes
Released and redigested
Picked up by fly
Multiply in gut

THE LIFE CYCLE OF LEISHMANIA SPP.
(VARIOUS FORMS OF LEISHNIANIASIS)

The vertebrate host The amastigotes are

is infected with N, released n the
promastigotes when € %™ = — vectorts gut, ar:ld the
bitten by the vector. - e L parasite reprocuices
l y as promastigotes.

The promastigotes
enter circulating
macrophages and
reproduce as
asmastigotes.

The vector (a sand
fly) ingests
macrophages when
it ingests blood.

A 4

The macrophage dies,
the amastigotes are
released, and they
infect more circulating
or fixed macrophages.

The "type" of leishmaniasis
(i.e., cutaneous, visceral, etc.)
is determined by the primary
location of the macrophages

that are infected.

(Parasites and Parasitological Resources)




Leishmania

- Leishmania
’umastigutes (culture form)

Leishmania

# (by Mike Belosevic)

Fappas ;l:tm.'ardrup] : AmaStigOteS infeCting
macrophages
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Life cycle of Leishinania donovani & L. tropica.

(After Srayth, 1994)
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{by Mike Belosevic)




APICLOMPLEXA
~ Cryptosporidium
~ Plasmodium
“Toxoplasma
Coccidia
Babesia




Cryptosporidium parvum

Life cycle of CHFPTOSPORIDIITAL sp.
{After Srith and Rose, 1990)

trophozoite Intestinal

gpithelial cells

i L?é schizagony
(INGEST10N) '
resistant

S \Q FAHEs
thin-walled oocyst Y
(FAECES) \ I !

oocyst

sprozoites

schizont with
8 merozoites

macrogametocyte

Animal reservoir = zoonotic
Fecal contaminated water
Oocysts ingested
Sporozoites

Invade intestinal cells
Asexual reproduction
« Gametes (oocyst)
Oocysts in feces
Clinical Syndrome

Diarrhea
« Self limiting in children
Severe if immunocompromised

Dx: Oocysts
TX: Antiprotozoal



Oocysts

Intestlnal mfectlons




Plasmodium species

Malaria
Vector: Anopheline Mosquitoes
Gametocytes - zygote
Oocyst in gut
Sporozoites in salivary glands
Humans = DH
Sporozoites in liver
Schizonts develop
Merozoites in RBC - gametocytes
Clinical Course
Invasion, Rupture, Reinvasion
Fever, Chills
Anemia
» Free Hgb - Renal Failure, death
DX: Symptoms, Id blood

TX: antimalarial drugs




Plasmodium falciparum
gametocyte

Plasmodium falciparum
L

# a

®s

{by P.W. Pappas and S.M. Wardrop)

Plasmodium falciparum

- p {original image by Steve Aley)
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{original image provided by Steve Aley)




Toxoplasma gonall

Life cycle of 7Toxoplasma gondii
(After gl.}'ﬂ'l, 1994) enﬁuspithsh‘ﬂ &2

cycle ingut :

DOMESTIC ANIMALS
4. cattle

pseudocysts
develop

under conked
meat eaten

HUMANS
1

e
{ :
220 days i 2-3days (@ _,.’,_e,::-“,t ingested [
: a Lo 2, transplacentsl
Carnivorism | sporocyst transpission
i G
infection sporozoites

INFECTIYE congenital
00CYST toxoplasmosis

Toxoplasmosis
Zoonotic
Feline = DH; intestinal phase
Oocysts
by FECES

» Release sporozoites—> replicate

» Tachyzoites form
* Encyst in brain, muscle
Develop bradyzoites

Clinical Course

»  Asymptomatic

» Fetus: miscarriage, handicap

» AIDS: brain cysts, inflammation
Dx: Ab titer, biopsy
TX: TMPS






Don’t look at me...

I’m parasite free!



Coccidiosis

Number of species

Oocysts
Ingested

Sporozoites
¢ Liberated
¢ Asexual reproduction

Merozoites-> reinfect
Gametocytes produced
¢« Gametes - zygote
¢ oocyst
Clinical Disease
Gl mucosal damage
Diarrhea

DX: Oocysts in feces
PEEENRS

THE LIFE CYCLE OF ENVERIA SPP. AND /SOSPORA SPP.
(THE CAUSATIVE AGENT OF COCCIDIOSIS)

The cocysts complete
development and become
infective (sporulate) outside
of the host's body.

The infective oocyst is
ingested by a host.

The oocyst "excysts" in the Oocysts are passed in the
small intestine, and sporozoites feces of the infected host.
infect the cells lining the
small intestine. T

The parasite reproduces

asexually in the cells of After several generations
the small intestine producing —j» of asexual reproduction,
merozoites. The merozoites oocysts are produced.
infect more intestinal cells.
/ AN

Asexual reproduction (schizogony
or merogony) is self-limiting and
ceases after several generations.

Oocysts are produced only as long

as schizogony continues.

v (Parasites and Parasitological Resources)




Coccidia

Isospora oocy

TR

u’nspnrulﬁted:uncyst

by 'P.W..Pappas and S.M. Wa'rd_rnp]

(by PW. Pappas and 5.M. Wardrop)

Eimeria In tissue




Babesia bigemina

Piroplasm organism
Vector: hard Tick

Host: Mammal RBCs
Splenectimized humans
Clinical Syndrome

Anemia due to
destruction

Fever, aches
Jaundice
Kidney Failure
DX: Id organism in RBC
TX: Ab




Pneumocystis Jiroveci

Formally P. carinii
Protozoan vs Fungal
Source: Human Respiratory
Transmission @ early age
Clinical Course

» Cysts in alveolar wall

* Ruptures - bodies released

» Trophozoites develop
* Sexual repro = cysts
* Asexual repro = fission

* Pneumonia
DX: Id cysts
T Xe2lMPS

1."';-‘:---: -":"..".".‘-' .f-"-:.q-'- i
sparse mononuciear " .
iltrate.of alveolar septa.

gl aicodt e

AT '_' .:.’.;-?‘ .- .







Protozoal Drug Treatments

Metronidizole
» Nicks In DNA

Antimalarials

» Chloroquine, Amodiaquine, Meflogquine
* Eradicate erythrocytic asexual stages

» Primaquine
¢ Eradicates exoerythrocytic stages

TMPS
» Inhibits metabolites related to Folic acid synthesis




Parasite Prevention Summary

~ Wash hands And ggn"tEt the
Drink clean water e,

- Cook meat and fish

~ Wash vegetables & fruit

~ Wear shoes

Control Vectors

Prevention first ﬁ.
——,

~ DX before TX ?
~ Follow up / change TX Bed bugs bite!




Questions?




