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Parasitologia

Protozoonok és Helminthek, azaz Férgek
Felosztas:

Veér és Szovetek kozt él6 Protozoonok

Vér és Szovetek kdzt él6é Fergek

Bélben és testlregekben €l6 Protozoonok
Bélben és testlregekben €l6 Férgek




Protozoonok

Altalanos jellemzés

Egysejtli, eukaryota véglények (heterotroph, anaerob,
aerob)

Méret: 2-80 pm, atlag 50 pm, ,.pici” 10¥; ,,nagy” 1004 pm

Komplex életciklus, killonb6zé stadiumok, fejlodesi
szakaszok

Aszexualis: haranthasadas;

Apicomplexa szexualis és aszexualis reproductio

Fertozések:
Asymptomatikus = éeletveszelyes




Protozoonok

Altalanos jellemzés

Regnum: Protista (215 000 ismert faj)
Alkiralysag: Protozoa (,allatszer(”)
Phylum: 6

100 human adaptalt faj
20 human pathogen
Kb. 12 ismert genom!

Forma:
Trophozoit (vegetativ — aktiv, taplalkozik, szaporodik)
Cysta (tulélé — protectiv membran/vastag fal)




Protozoonok

Altalanos jellemzés

Szakkifejezesek, elnevezesek
Trophozoit formak:

Haemoflagellatak 227 Flagellum +/-

Amastigot ??? Kinetoplast helye
Promastigot

Epimastigot
Trypomastigot

Apicomplexa
Tachyzoit; Bradyzoit (Toxoplasma gondii)

Merozoit (Plasmodia)
Gametocyta/gameta — szexualis forma




Protozoa

General characterisation

Szakkifejezések, elnevezések
aszexualis reproductio:
Apicomplexa

Endodyogenia (Toxoplasma)
Schizogonia (Plasmodia)

Szexualis reproductio:

Apicomplexa

Gameta (gamogonia)

Megtermekenyulés = Zygota = Encystatio = Oocysta
Oocystaban: infectiv sporozoitak (sporogonia)




Table 77-1. Classification of Parasitic Protozoa and Associated Diseases

Major Diseases

Representative Produced
Phylum Subphylum Genera in Human Beings Chapter
Farcomastigophora
{with flagella, Mastigophora Laizhmania Wiscaral, cuianeous e
pseudopodia, (lagellz) and mucoouianeous
or both} intection
Tr¥panasamsa Sleamnyg sickness
Chapas' dissase
Medmicro ch77 it Diartfica 80
Trichoumanas Vaginitis
Sarcoding Enlampeba Dysentery, liver 74
{pseudepadia)l abscess
Digmtamaaba Coliles

Maegleda and

Acanthamoeba
Eabesia
Apicomplexa B
[apical complex) ARSI
lsospoda
Sarongyatis
Crppiosooraium
Toxopiasma
Microspora Enleraoitozoon
Ciliaphora Batankidiim
{with cilia)
Unclassified — Fraumooysis

Central nersaus systan
and corneal ulcedns

Babesiosis

Mzlaria
Crigrrhca
Eriarrhza
[harrbes
Toxoplasrmosis

Drizrrbiea

Crysantery

Frienmania,

ai
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Egyszerisitett morfologia, taxonomaiai
besorolas (class, genus, species)

Lobosea (amoebae)
Entamoeba
Naegleria, Acanthamoeba

Flagellata

Giardia, Trichomonas
Leishmania , Trypanosoma
Sporozoa (apicomplexa)
Cryptosporidium
Toxoplasma,

Plasmodium, Babesia

Ciliata —

www.tulane.edu

Y cyst

Balantidium coli




Bél/testiirey

Ameba/rhizopoda/lobosea
Entamoeba histolytica
Flagellata/mastigophor
Giardia lamblia
Trichomonas vaginalis
Ciliata/ciliophora
Balantidium col
Sporozoa (apicomplexa)
Cryptosporidia




Vér/szovetek
Ameba/rhizopoda r
Naegleria

Acanthameba
Flagellata/mastigophora
Trypanosoma S

T. brucei gambiense/rhodesiense =» alomkor
T. cruzi = Chagas kor
Leishmania
L. donovani =» visceralis, Kala-azar
L. tropica = cutan, Aleppo fekély
L. brasiliensis = muco-cutan, Espundia
Sporozoa (apicomplexa)
Plasmodia sp.
Plasmodium malariae, P. vivax, P. ovale, P. falciparum
MALARIA
Toxoplasma gondii
toxoplasmosis




Human mucosa adaptalt:
commensalisok: Entamoeba gingivalis, E.
hartmanni, E. coli, E. dispar

pathogen: E. histolytica

Szoveti pathogenek:
Szabadon él6 (viz, talaj) amoebak:
Naegleria fowleri, Acanthamoeba castellani




Ameba/rhizopoda/lobosea
Entamoeba histolytica
Flagellata/mastigophora
Giardia lamblia
Trichomonas vaginalis
Ciliata/ciliophora
Balantidium coll
Sporozoa (apicomplexa)
Cryptosporidia




Amebae

Entamoeba § Enfamaabs
histolytica § hartmann

Eniamaeha

et

Entamosha
polecki’

Endolimax
naita

Iﬂc{ammeba
huisahii

Trophozoite

Cyst

FIGURE 79-3
Amebas found in
stool specimens

of humans.
(Modified from
Brooke, MM, Melvin
DM: Morphology of
diagnostic stages of
intestinal parasites
of man. Public
Health Service
Publication No.
1966, 1969.)

‘Rare, probably of animal ondgn

Medmicro ch79




Entamoeba histolytica - amoebas dysenteria

Loesch 1875 (Oroszorszag)

A legegyszeribb, de 2-dik legjelent6sebb és
legelterjedtebb

500 millid fert6zott

50 millid vérhas eset

100 000 halaleset/év

A legerbsebb cytolyticus hatas

cysta: nedves, paras kdzegben hetekig tulél!




Entamoeba histolytica - amoebas dysenteria

Morphologia = 10 — 50 pm

15-50 uym

www.tulane.edu



Entamoeba
histolytica -

amoebas
dysenteria
Eletciklus:
trophozoit —
cysta — . 1: Trophozoite c: chromatoid bodies
'[I’OphOZOI'[ 2. Precystic amoeba ect: ectoplasm
3: Uninucleate cyst end: endoplasm
4: Binucleate cyst g: glycogen vacuole
5: Mature quadrinucleate cyst k: karyosome
6: Excysting n: nucleus
7: Metacyst p: pseudopodia
8: Metacystic trophozoite rbc: red blood cell

330 Life cycle of Entamoeba histolytica.



Entamoeba histolytica - amoebas dysenteria

Fertézes forrasa:
hordozok,
cysta - uriték (emberek!)

Transmissio:
faeco-oralis (viz, zoldseg)

Ritkan: direkt kontaktus (analis), legy




Entamoeba histolytica - amoebas dysenteria

Virulencia faktorok
Csiraszam: 10 — nél kevesebb cysta elég!

Adhesios molekulak
Gal/GalNac lectin
Amoeba ionophorin (amoeboporin)

Histolyticus enzymek: protease-ok, cystein
kinase, phospholipase A, hialuronidase,
collagenase, elastase, RNase




Entamoeba histolytica - amoebas dysenteria

FIGURE 79-1 Pathogenesis
of E. histolytica infection.

1, Entry (Gysts)

3. Spread {trophozoites)

) A = Hematogenous
4. Disease (trophozoiles) V/(__\\ Oirect oxtansion
Lung abscess ) \EF 1L Jd__——-""__f
Liver abscess
.[a!hE.-r organs) 2, Multiplication
Diarrhea & L /// {trophozoites)

Ulceraiion ‘
iyl

5. Exit (oysta in
farmed stools)

e
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Entamoeba histolytica - amoebas dysenteria

,Széklet”

Korképek, klinikai formak
Amoebas colitis, peritonitis

extraintestinalis amoebiasis
Talyogok — maj, tid6, agy
Chronicus intestinalis amoebiasis




Entamoeba histolytica -
amoebas dysenteria

fekelyek




Entamoeba histolytica
- amoebas dysenteria

Amoebic liver abscess. 45-year-old man. Fetal head size abscess seen in
the right lobe. Y173




Entamoeba histolytica Amoebic liver abscess. 59-year-old man.
- amoebas dysenteria Enlarged liver, ruptured abscess. Y174
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Entamoeba histolytica - amoebas dysenteria

e

LT )
e




Entamoeba histolytica - amoebas dysenteria

Diagnosis

Direct kimutatas -mikroszkop:

trophozoitok (emeésztett vvt!)

Minta: széklet (friss, meleg!), colonoscopias
biopszia

Cysta uritdk: Ag detektalas (ELISA)




Entamoeba histolytica - amoebas dysenteria

Therapia

Amoebas dysenteria, extraintestinalis amoebiasis:
metronidazole (10 nap) vagy tinidazole (5 nap)

Kontroll: Ag kimutatas vagy PCR

Cysta Urités megszlntetése: paromomycin (nem felszivodé
aminoglycoside)

Preventio, megel6zés

Cysta mentes, egészséges ivoviz (forralas, szlrés 1 um)

NO nyers z0ldség, NO jégkocka, NO hamozhatatlan gytmolcs
- cysta: a szokvanyos klorozast tuleli!

Védoboltas — kisérleti szakasz:
a./ recombinans adhesios molekula

b./ €l6 amoeba, amoeboporin és cystein kinase mentes




Ameba/rhizopoda/lobosea
Entamoeba histolytica
Flagellata/mastigophora
Giardia lamblia
Trichomonas vaginalis
Ciliata/ciliophora
Balantidium coli
Sporozoa (apicomplexa)
Cryptosporidia




&l Sactus Flage“ata




1) Flagellata: Gl mucosa-hoz adaptalt

Morphologia = 10 — 20 um

10 um

www.tulane.edu



Life cycle

Contamination of water, food, or
handsfomibes with infective cysts.

Trophozo#les are also
passed in stool but
they do nob sunive in

« faeco-oralis transmissio
» forras: cysta hordozok
szennyezett viz, élelmiszer

« duodenum, vékonybél
* NiNCs invasio

« 2-dik leggyakoribb
bélprotozoon




lel’

]

dia lamblia

—I‘

mechanikai irritatio, gyulladas

Kérkép

Giardiosis

acut: enyhe hasmeneés, hig, blizés, zsiros széklet
chronicus: mucosa atrophia, malabsorptio

Diagnosis
Direkt kimutatas - mikroszkop

Trophozoit duodenum valadékbol festett, nativ
Trophozoit, cysta — friss széklet, nativ, DIF

Therapia
metronidazole vagy tinidazole,

paromomycin




Giardia image
native from http://pangloss.ucsfmedicalcenter.org/
SFGH/Microbiology/images/Giardia.jpeg

DIF




Ameba/rhizopoda/lobosea
Entamoeba histolytica
Flagellata/mastigophora
Giardia lamblia
Trichomonas vaginalis
Ciliata/ciliophora
Balantidium coli
Sporozoa (apicomplexa)
Cryptosporidia




Flagellata
Wornliels ) docdilicy




Trichomonas vaginalis  Flagellata urogenitalis
epithelhez adaptalt

Morphologia

NINGS GYSTA!

haranthasadas

www.tulane.edu



Giemsa-stained trophozoite of 7. vaginalis from in vitro culture.
Electron micrograph of axostyle cross-section showing
concentric rows of microtubules (right).
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Trichomonas
vaginalis

LANPEON of

Eupyrlgﬂt © 2004 Dennis Kunkel Microscopy, Inc. www.youngandhealthy.ca




Trichomonas
vaginalis

STD!

,ﬁ.= Infective Stage
2 = Diagnestic Stage

Trichomaonas vaginans

@ ropnozotein € Multiplies by longitudinal
vaginal and prostatic binary fission
secrefions and unine

o Trop

haozoite n
vagina ar orfice
of ursthra

www.tigr.org




Trichomonas vaginalis

Forras:
Human

Transmissio:
direkt kontaktus, leggyakoribb STD pathogen

Virulencia:
Gyulladas — lipophosphoglycan, cystein proteinase




Vaginitis

» gyulladas

* erosio

* viszketO, €go erzes
« habos valadék
Egyeb

o urethritis, dysuria
« dermatitis




Trichomonas
vaginalis

nonthaburi.moph.go.th



Trlchomonas
vaginalis

- ..-I' .’ .-.I. e g
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e

i Seattle STD/HIVP fiti ining Cent
deptS.Washlngton_edu nglr::ee: Unhremit:?:$W§5l1ingtg:g e
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Trichomonas vaginalis

Vaginal trichomoniasis www.ramacme.org




Trichomonas vaginalis

Trichomoniasis of
the cervix. The typical
"strawberry"
appearance can be
seen. There is also
malodorous itchy
discharge.

www.fertilite.org



1

Hedscape @ hitp:/vwwmedscape.com

Bubbly discharge of vaginal fluid growing the parasite Trichomonas
vaginalis. Figure courtesy of James A. McGregor, MD, University of
Colorado Health Sciences Center.

www.medscape.com



vaginalis

('I'!

Trichomonas

Diagnosis
Lapos csepp

Festett kenet: Giemsa!
Ag kimutatas: DIF

PCR vagy tenyesztés —
tOnetmentes hordozok

Therapia
metronidazole,

tinidazole

s |
¢
© CDC

aapredbook.aappublications.org



Ameba/rhizopoda/lobosea
Entamoeba histolytica
Flagellata/mastigophora
Giardia lamblia
Trichomonas vaginalis
Ciliata/ciliophora
Balantidium colli
Sporozoa (apicomplexa)
Cryptosporidia







Balantidrom ool

Morphologia
-Nagy”
80 um




Balantidium coli cysta




Balantidiom cols

hitpc s dpd cde gowidpdx

Forras

szennyezett viz, élelmiszer
(cystak)

Excystalédas: vékonybél

Y-

The cyst is the infectious l

stage and is acquired by aies i

the hast through ingestion mﬁm mlnr:me
of contaminated food or .
waber.

Trophozoitok: vastagbeél
Invasio: colon fala

Ki: cysta Urulés széklettel

Therapia
Metronidazole

A\ = Infective Stage

kereszthasadas




Cysts are the parasite stage responsible for
transmission of balantidiasis. The host most often
acquires the cyst through ingestion of contaminated
food or water. Following ingestion, excystation occurs
in the small intestine, and the trophozoites colonize
the large intestine. The trophozoites reside in the
lumen of the large intestine of humans and animals,
where they replicate by binary fission, during which
conjugation may occur. Trophozoites undergo
encystation to produce infective cysts. Some
trophozoites invade the wall of the colon and
multiply. Some return to lumen and

disintegrate. Mature cysts are passed with feces.




Ameba/rhizopoda/lobosea
Entamoeba histolytica
Flagellata/mastigophora
Giardia lamblia
Trichomonas vaginalis
Ciliata/ciliophora
Balantidium coll
Sporozoa (apicomplexa)
Cryptosporidia







Cryptosporidium parvum

FIGURE 80-4 Cryptosporidium
oocysts recovered from stool
material and stained by the modified

acid-fast techniques (X2,700). (From
Garcia LS, Bruckner DA, Brewer TC, Shimizu RY:
Cryptosporidium oocysts from stool specimens. J
Clin Microbiol 18:185, 1983, with permission.)

Morpholoqgia
fertoz6 oocysta (5—8 um)
benne: sporozoitok

Szaporodas
Szexualis — gametogonia

Aszexualis — schizogonia
Ugyanabban a gazdaban!

o

Medmicro ch80




B Thick-walled cocyst
ingested by host

Rosscr il waler Divinkieyg deadnd

a Contamination of water
and foed with socysts

Thick-walled

{sporulated) exits host

b Thick-walled
oacys (spondated)

@q il hipest

Auto-Infection

Thin-walied

Forras
lvOviz - jarvanyok!
vékonybél

Kérkép

Vizes hasmenés
Kiszaradas,

1-2 hét

HIV/AIDS: hénapok




FIGURE 80-3 The life cycle of Crypotosporidium. (1-4) Asexual cycle of the endogenous stage: (1)
sporozoite or merozoite invading a microvillus of a small intestinal epithelial cell; (2) a fully grown trophozoite;
(3) a developing schizont with eight nuclei; (4) a mature schizont with eight merozoites. (5,6) Sexual cycle; (5)
microgametocyte with many nuclei; (6) macrogametocyte. (7) A mature oocyst containing four sporozoites
without sporocyst. (8) Oocyst discharged in the feces. (a) Merozoite released from mature schizont; (b)
sporozoites released from mature oocyst. (Modified from Tzipori S: Cryptosporidiosis in animals and humans.
Microbiol Rev 47:84, 1983, with permission.)

Multiplication and
cyst formation in

oty intestine

Inside host

Outside host

Medmicro ch80
Oocyst in feces



Therapia:
folyadékpotlas

Diagnosis
ZN (hideg) festés,

DIF: oocysta kimutatasa székletbél

Preventio
 \vOviz szUrése, forralasa
* hegyi patakok, tavak vizét kertlni




Cryptosporidia — AIDS, széklet/stool/Stuhl; fenol-auramin festes; UV




4 i B R T s A AR ﬁ"*g

- Fig. 4.110 Cryptosporidiosis.
Modiefied acid-fast stain of stool
specimen showing characteristic
acid-fast Cryptosporidium
organism.




Organism

Entameba
histolytica

Giardia lamblia

Balantidium coli

Cryptosporidium
parvum

Isospora belli

Trichomonas
vaginalis

pathmicro.med.sc.edu

Transmission

Oro-fecal

Oro-fecal

Oro-fecal;
zoonotic

Oro-fecal

Oro-fecal

Sexual

Summary - Osszegzés

Symptoms

Dysentery with blood and necrotic tissue.

Chronic: abscesses

Fowl-smelling, bulky diarrhea; blood or
necrotic tissue rare.

Dysentery with blood and necrotic tissue
but no abscesses.

Diarrhea

Giardiasis-like

Vaginitis; occasional urethritis/prostatitis.

Diagnosis

Stool: cysts with 1-4 nuclei and/or
trophs.
Trophs in aspirate.

Stool: typical old man giardia troph
and/or cyst.

Stool: ciliated trophs and/or cysts.

Ooocysts in stool

Ooocysts in stool

Flagellate in vaginal (or urethral)
smear.

Treatment

Gl: lodoquinol or

Metronidazole

Abscess: Metronidazole

lodoquinol or Metronidazole.

lodoquinol or Metronidazole.

Paromycin (investigational)

Sulpha drugs

Mebendazole; vingar douche; steroids

Metronidazole



Ver / szoveti
Ameba/rhizopoda r
Naegleria

Acanthameba :
Flagellata/mastigophora
Trypanosoma A

T. brucei gambiense/rhodesiense =» alomkor
T. cruzi = Chagas kor
Leishmania
L. donovani =» visceralis, Kala-azar
L. tropica = cutan, Aleppo fekély
L. brasiliensis = muco-cutan, Espundia
Sporozoa (apicomplexa)
Plasmodia sp.
Plasmodium malariae, P. vivax, P. ovale, P. falciparum
MALARIA
Toxoplasma gondii
toxoplasmosis







Acanthamoeba spp. and

Naegileria fowler Balamuthia mandrillars
i §7) Enter through lower resperatorny Iract
Enwmfﬂwmht: aClony & 7 or through ulcerated or broken skin
nurgepihelium causing prmary CaUSing GranioMatous amebic
amebic meningoencephalitis (PAM) . N
in healthy individuals encephaliis (GAE) in individuals with

cormpromisad immune system

A Traphozoites in CSF and tissue .ﬂ. Cysls and trophozoles in lissue

Flagelated forms in CSF

M\ = Intective Stage
= Diagnoalic Stage
A= Diag g

BAFIRWEALTHIER PFEOFLE™

hittp: it dipd . cde gowdpds



Figure 81- 1 Comparative morphologia of free-living amebas.

Medmicro ch81

10 — 15 pm

Ameboid
trophozoite

Fiageliated
trophozoile

10 pm

Maaglena
et

Acanthamoebs




Figure 81- 2 Pathogenesis of Naegleria infection.

2. Spread via offactory
neurcapithalium

T Thmeeem g Entry from fresh water

(trophozoite or aysl)
or dust (cyst)

2. Dispase
Meningoencephalitis
Praunmcniis

2. Spread, respiratony

4, Mo exil

Primer

Amoebas
Meningoencephalitis
(PAM)

ﬂ Medmicro ch81




Naegleria fowleri — PAM eset
9 eves fiu, 2003 julius

laz, fejfajas, kotott tarkd CT: neg,

liquor: zavaros, FVST, glucosel,
Th: ceftriaxon

Bacteriologia, gomba, Ag, tenyésztés: neg

3-dik nap: coma,

CT: kiterjedt l1éziok

6-dik nap: exitus letalis,

Megfelel6 Th: Courle8el University of Minne

amphotericin B, % &
" o
N,

rifampin N
&

l&:




Acanthamoeba castellani -keratitis, fekely,
granulomas encephalitis — immunszuppresszaltak

hitp://www.snof.org

Kontakt lencse

Dr Jean-Louis Bourges
Hatel-Dieu Paris France



Acanthamoeba castellani - keratitis, fekelyek,
granulomas encephalitis - immunszuppresszaltak




Ver / szoveti
Ameba/rhizopoda r
Naegleria

Acanthameba :
Flagellata/mastigophora
Trypanosoma A

T. brucei gambiense/rhodesiense =» alomkor
T. cruzi = Chagas kor
Leishmania
L. donovani =» visceralis, Kala-azar
L. tropica = cutan, Aleppo fekély
L. brasiliensis = muco-cutan, Espundia
Sporozoa (apicomplexa)
Plasmodia sp.
Plasmodium malariae, P. vivax, P. ovale, P. falciparum
MALARIA

Toxoplasma gondii
toxoplasmosis







Toxoplasma gondi

Morphologia (1)
tachyzoit: 4-7 pm
,2ajhold”, banan” - alak

Dense granule Golgi body
Apicoplast

—

r @ ) ivcrnneme
) —~

Rhoptry

Hough endoplasmic
reticulum

Mitochondrion

Ultrastructure of a Toxoplasma gondii tachyzoite
Expert Reviews in Molecular Medicine ©2001 Cambridge University Press

—

Apical
end

www.natur.cuni.cz

journals.cambridge.org



Toxoplasma gondii

Morphologia (1)
tachyzoites: 4-7 pm
JKifli”

www.laves.niedersachsen.de
www.i-ddi.org



Toxoplasma gondii

Morphologia (2)
Cysta — szOveti,
Izomzat, agy

Cysta (vekony fal)
benne sok-sok
Bradyzoit

Meéret: 20 - 60 ym

mediqg.blog.hu



Toxoplasma gondi

Morphologia (3)
Oocysta

benne 8 infectiv sporozoit
Méret: ca. 12 ym
Macska széklet

Qocyst of Toxoplasma gondii from cat facces.
Itis 10 to 13 by 9 to 11 pm.
(Fhotograph by Harley Sheffield)

www.parsa.ac.za

www.biotech-weblog.com teaching.path.cam.ac.uk



TOXOplasma g@lldii www-ijr.ujf-grenoble.fr

Morphologia (3)
Oocysta

benne 8 infectiv sporozoit
Méret: ca. 12 ym
Macska szeklet

o
£
.
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www.parsa.ac.za




Toxoplasma gonaii

€ tachyzoiies

T. gondii brady zoites T. gondii tachyzoites

IN mouse brain In leukocyte
tissue cysts

teaching.path.cam.ac.uk



teaching.path.cam.ac.uk

micro-gametocyte

macro-gametocyte

Carnivorism
sporozoites

o~ inoocyst

life cycle

Camivorism
bradyzoite _
tissue cyst Congential

waoa 10XOPlasma gondii life cycle

T gondf, tﬂtm“ tachyzoite




Végso6 gazda
— szexualis
szaporodas

Charysts contaminating
cat licter

=T to 2 days

Forras(ok)

Ly

Lransplacentally

Tissue cysts cantaining
bredyzoites In prey

.{:nq,rsls ingested by

animals

Soll, water, and grass
gontaminaned with ocysts

Oocysts on e ;- :
urnerashad fruits |58 .
and vegetables )

in
by anirmals

Tizsue cysts containing
bradyzoites in undercaoked

[}
N CrHans ankaining bradyaoites in

Kozti gazda —
aszexualis szaporodas

tissue oysts o biaod cantaining
tachywaites

www.aafp.org

2003 MARCIA HARTSOCK



Figure 84-2
Life cycle of
Toxoplasma gondii. initive

host
{Cat)

Unsporulaied
CACYStE
Passed in laces
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Toxoplasma gondi

Forras(ok)
Oocysta —
Macska alom
élelmiszer, zOldseg (macska szeéklettel szennyezett)

Bradyzoit — szOveti cysta
Hus! (hékezelés!)

Transmissio
Emberrdl emberre csak vertikalisan

Transplacentalis

Virulencia faktor?
A toxoplasma sejtek aktiv szaporodasa direkt karositja a
gazdasejteket = necrosis!




Toxoplasma gondii

Pathogenesis
Obligat intracellularis

epithel sejtek (bél) =» mesenterialis nyirokcsomok =» ->
nyirok-, ver

Minden sejt fogékony, minden sejtben szaporodhat = necrosis
Erzékeny szerveink: szem, sziv, parenchymas szervek...

Kozponti Idegrendszer
Dendritikus sejtek




A Ubiquitous Pathogen That Keeps Its Host Healthy

The single-celled pathogen Toxoplasma gondii can enter the most prolected parts of its host body while remaining largely undetected. In most cases it
lives as a harmless tenant, but in fetuses or in people with compromised immune systems it can cause severe damage.

Host to host Eqq like cells

While Toxoplasma can infect humans, in feces

other mammals, and birds, iis relation-

ship with cats is unique. Only in cats a

can the pathogen reproduce sexually &

to create egg like cells.

HUMANS PRIMARY HOST: CATS EGS LIKE CELLS (DOCYSTS) OTHER HOSTS

People are infected from Toxoplasma can mature 100 million cocysls can be shed Animals that ingest Toxoplasma
contaminated meal, soil, kitty and sexually reproduce in the droppings of a cal after a can develop cysts in their lissues.
litter, or water; women can in members of all cat single infection. They can survive The cysts remain infective if their
pass the pathogen to a fetus. species. in the soil for more than a year. meat is not cooked,

Cell to cell
€) Rapid spread #) Crossing protected barriers

Within hours of infection, Toxoplasma can move to widely After Toxoplasma takes contol of a dendritic cell,
separated paris of the body. It does this by entering and it can use the cell as a Trojan horse to cross
controlling dendritic immune cells in the intestine. protected barriers, In this way it can reach |
defended organs like the brain. :
Blood-brain ... 4

barrier

Dendritic
call

€) Entering a cell
Toxoplasma can infect almost every type of cell. It enters by pushing against the membrane and pulling it over itself. The cell
seals behind, leaving the pathogen in a protective bubble.

Sources: Antonio Barragan, Mamodnska instifute and Swedich institwle fr infectious Disease Control; J P Dubey Journal of the Amancan Vetennany Medical Association Graham Roberis/ The Kew York Times

truckandbarter.com



Toxoplasma gondii

http://www.iwf.de/iwf/do/mkat/details.aspx?GUID=444C4
755494400B9D8364493893800DBCC299C0301030061
F44C86AB00000000&Action=Quicklink&Search=Medizin
:%20Innere%20Medizin;%20Infektionskrankheiten;&Sear
chin=Klassifikation&Offset=10



Toxoplasma gondi

Kérképek — toxoplasmosis

Immunkompetens

« TUnetmentes

* Enyhe fert6zés:

lymphadenopathia, laz, izomfajdalom, fejfajas...

Immunkarosodott, AIDS
Encephalitis, myocarditis, pneumonia

Congenitalis — abortus!
Agy és Retina

sulyos forma — tetrad:

1) Retinochoroiditis

2) Hydrocephalus

3) Gorcsok

4) Intracerebralis meszesedés




TOXOplaSHla gOndll Enyhe fert6zeés — bortiinetek

hitp:ff dermmis. net

www.dermis.net



www.dermis.net



Toxoplasma gondin _

FIGURE 84-6 Section of brain
from an AIDS patient with
fatal toxoplasmosis.

Note a large focus of necrosis,
2 tissue cysts (arrows) and
numerous tachyzoites
(arrowheads - all black dots are
tachyzoites).
Immunohistochemical stain
with anti-T gondii serum Bar -
100 pum.

Medmicro ch84
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Toxoplasma gondi

FIGURE 84-1 Girl with hydrocephalus due

to congenital toxoplasmosis. (From Dubey JP,
and Beattie CP. Toxoplasmosis of animals and Man. CRC
Press, Baca Raton, Florida, 52, 1988.)

|

hepatosplenomegaly




www.zambon.es

Congenitalis
toxoplasmosis,
microphthalmia,
hydrocephalus
sargasag (icterus)




Toxoplasma gondi

Chua

chorioretinitis, uveitis - hegesedések

teaching.path.cam.ac.uk



Toxoplasmosis

Diagnosis

Histologia

Szerologia — acut, friss fertézés

IgM vagy 4-16x titerAs (2 - 4 hetes intervallum!)
Direkt kimutatas: Giemsa, IF, PCR

Therapia
spiramycine terhesség alatti, primer fert6zés (3%)
Fert6zott ujszulott: pyrimethamine + folsav 1 éves korig

Preventio

Terhesek szirése, fogékonyak (ki)szlrése
szlirés: ELISA IgG, IgM, IgA

Kovetés: ujszulott 1 éves korig
macskatartas




-

Fig. 143 Toxoplasma gondii parasites in Giemsa-stained smear.
These parasites cause both mild and severe foetal infections leadi
to still births or congenital deformities involving the liver, spleen,
choroid and retina. Adult infection is usually mild with generalized
lymphadenopathy. T. gondii also causes severe infections in
immunocompromised hosts. Serological tests (toxoplasma dye tes
provide evidence of current and past infections. Pyremethamine,
co-trimoxazole, sulphonamides and spiramycin have all been use«
for treatment with variable success. x2,800.




Medscapes www.medscape.com

Representative
example of indirect
fluorescent assay
(IFA) in a patient with
a high titer of IgG
antibody to
Toxoplasma gondii
(original magnification
x400). Fixed
tachyzoites are
recognized by the
patient’'s antibody
(IgG), and a
fluorescent-labeled
anti-human antibody
(IgG) is added next to
identify the antibody
by fluorescent
microscopy.

Source: Infect Mad © 2002 Cliggott Publishing, Division of SCP Communications

If no antibody against the T gondii tachyzoite is seen, no fluorescence is present.
(Photomicrographs and IFA preparation by Parkland Memorial Health and Hospital System
Humoral Immunology Laboratory.)




Credit: Image provided
by Ke Hu and John
Murray.

DOI:
10.1371/journal.ppat.0
020020.g001

WWW.msgpp.org



Congenitalis toxoplasmosis-
szerologia konfirmalas: WB
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Vektor utjan terjedi g
Ver / szoveti Protozoonok I

Flagellata/mastigophora S
Trypanosoma spp.
T. brucei gambiense/rhodesiense =» alomkor
T. cruzi = Chagas kor
Leishmania spp.
L. donovani =» visceralis, Kala-azar
L. tropica = cutan, Aleppo fekely
L. brasiliensis =» muco-cutan, Espundia
Sporozoa (apicomplexa)

Plasmodia spp.
Plasmodium malariae, P. vivax, P. ovale, P. falciparum

MALARIA
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Plaso lum spp.
Wew é&s sabvel







www.asnom.org/image/445 paludisme/laveran.jpg

Malaria torténelem

Alphonse LAVERAN

www.cdc.gov

Kina: 1700 i.e.
Europa: 500 i.e. Hippocrates
XIX—XX. Sz.: 4 Nobel — dij

Ronald Ross

Laveran 1880- Plasmodium

Ross 1897- Anopheles vektor

Wagner-dauregg 1927-neurosyphilis malaria Th
Muiller 1939- DDT rovarirto

Eurdpa és E — Amerika endémias teriilet volt, 1960-as évekig
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Malaria — vektor térkep

o .
o) - R
> % 7 J 7
S Anopheles \i " :

Tcg Mo vector @ barbirostris <70 funestus and arabiensis @ meiss @ puicherrimus

ko) @ aivimanus @ cuiciacies funestus, arabiensis and gambiae s.5. @D messeae @ quadrimaculatus

8 annularis @ dadingi @ funestus and gambise s 5. " minimus @ sacraon

No) @ anthropophagus @ dns @ gembize s.s. < multicolor T sergentii

Q @ acobienss O farsuti @D gambise 5.5, and funestus @ runez-tovari @ sinensis

£ @ arabiensis and funestus <0 labranchiae © punctulatus group @ stephensi

§ " squasaks @D twstiis @D maculstus <00 pharcahensis @ sundaicus

S atroparvus @00 freeborni marajoara @ prevdopunctipennis @ superpictus

FiGUure 1. Global distribution (Robinson projection) of dominant or potentially important malaria vectors.




Plasn Im_Spp.

170 ismert fa]
4 human pathogen

Transmissio: . |
vektor - 40 Anopheles faj ~Femme fatale

Komplex, 2 gazdas fejlédési ciklus: sporogonia, schizogonia

human célsejtek:

hepatocytak, vvi-k

500 millié fert6zott, 205 millid eset

2,7 millié halaleset/ev; 1 milli6 gyermek — minden fél percben 1




Human pathogen
Plasmodium fajok| wmorphologia

,pici” elfér a
vvi-ben

* P. malariae 1—-2um
(malaria quartana) .

e P. ovale
e P. vivax

(tertiana, relapsusok,
maj hypnozoit
formal)

* P. falciparum
(malignus malaria)

www.jyi.org/articleimages/1183/originals/img0.jpg




P. falciparum

marginal form ring form double dotted rings

"’::F'_ﬁ "
Yo -

-

e

ring form voung trophozoite trophozoite early schizont

schizont marure schizont fomale gametocyte  male gametocyte

www.rph.wa.gov.au



An electron micrograph of Plasmodium falciparum

www.jhsph.edu/bin/n/v/22malaria.jpg

Male gametocyte of
Plasmodium falciparum
(yellow) surrounded by
red blood cells

www.biologyreference.com/.../biol_04 img0382.jpg



ovale

young ring older ring

trophozoite trophozoite young schizont schizont

P ey IR '..-
= - T

e

female gametocyte male gametocyte

www.rph.wa.gov.au



P. vivax

ring form marture ring form trophozoite

-
- -ll-

l

trophozoite mature schizont

developing gametocyte female gametocyte male gametocyte

www.rph.wa.gov.au




. malariae

ring form

early schizont mature schizont female gametocyte male gametocyte

www.rph.wa.gov.au



Malaria tertiana
P. vivax

Typical lemperature chart of

P vivax infection showing tertian

pericdicity related to the
maturaticn and ruplure of
erythrocytic schizonts

FIGURE 83-1 Typical temperature
charts of malarial infections.

Malaria quartana
P. malariae

Szabalytalan
Malaria tertiana
Malignhus malaria
P. falciparum

Typical temperature chart of
P malarige infection showing
quartan periodicity

Typical temperature chart of

P falciparum infection showing
irregular tertian periodicity and
the influence of successiul
treatmaeant
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MALARIA MEROZOITE

cytostome

rough ER

Mitochondria sub-pellicular MTs

polar rings

AUClels
rhoptries

siyrface coat Micronemes

www.microbiologybytes.com



Plasmodium sp. - antigens:

Antigének, Virulencia faktorok

glycophorin
on rbc membrane i

glycophorin-

binding proteins

- attach torbc
membrane on invasion

www.microbiologybytes.com

gntigens inserted
into rbc mermbrane
forming EESA

microneme
antigens

rhoptry -
source of
rhoptry

antigens

surface coat
antigens - shed
an invasion



Merozoit felszini antigenek - Plasmodium

Apical Merozoite Ag
Rhoptry

Microneme

| MSP I

Merozoite
Surface
Protein

Surface
Mitochondrion coat

www.pasteur.fr/.../merozoite-calque+photo.jpg
(Electron micrograph kindly provided by Dr. Peter David, Unité d'Immunologie Moléculaire des Parasites, 1.P.)




a Sporozoites 7 T a5 b

Salivary
glands

Merozoites
L

2e 8 | _ Hed blood el o
'-."y 3 __} cells O \ o
Tr::-phm::!-iia \%

D>

Gametocytes

1 Dokinete
T Zygote

—— Gametes

Plasmodium életciklus (Anopheles, ember)
aszexualis: schizogonia, szexualis: sporogonia

www.sanger.ac.uk



Gametocytes fuse and
sporozoites develop

= Lymph
node

Skin

Liver cell rupture,
merozoite release

Uptake during

blood meal
Deue:m}

into gametocytes

Liver cell o
RBC
penetration

entry
( 2
/ Asexual
. reproduction

www.nature.com



FIGURE 83-3 Life cycle of malaria parasite.
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Plasmodium falciparum behatolas a vvt-be — egyszerisitett

2. Reorientation 3. Junction

— Formation
&) -
/

1. Imitial
Contact

Eryvthrocyte
WWW.answers.com



Plasmodium - gazdaseijt interakcio (Duffy Ag, glycophorin- szialsav)

Invasion of erythrocyte by the merozoite

_ EBA175

Reorientation i
penetration of

: . e
and junction \ :
formation \G ly, - i merozoite past the tight

45 \ P % junction into the

forming prasitophorous
vacuole

Rhoptry and
microneme discharge,

Pinching off of
the junction and
shedding of
surface coat

Morphogenetic
maturation into
Ang form

Merozoite components involved in
attachment and initiation of penetration

Subcellular lbocalization of
Proteins Invalved in invasion

Resealing of the red blood cell
and the parasitophorous vacuole
membrane

The apical regian
Of the merozoite

Courtesy of MJ Blackman



http://www.iwf.de/iwf/do/mkat/details.aspx?GUID=444C4
755494400B9D8364493893800DBCC299C0301030061
F44C867100000000&Action=Quicklink&Search=Medizin;
%20Innere%20Medizin:%20Infektionskrankheiten:;&Sear
chin=Klassifikation&Offset=10

Malaria, eng, 10 min

hitp://www.iwf.de/iwf/do/mkat/details.aspx?GUID=444C4
7554944001 AEBY9A3F65AA31002287A1920301030061
F44C863003000000&Action=Quicklink&Search=medicin
e:%20internal%20medicine;%20infectious%20diseases;
&Searchln=Klassifikation




FIGURE 83-5 Host defense against malaria.

Antibodias to sporozaites can
prevent invasian of hepatooytes,
e .
; E Interferon gamma and other cyvtokines
J o, can inhibit development of liver stage.

Cytotoxic T lympnocyles can lyse
mf&:!ed hepatocytas.

Qocysl
st (18

Annbndrea fa merseraites can pravent

: / invasion of ervthrocyies,

Diokinels
{;:- Duﬁlv antigen is reguired for invasion
Zyaote of P uvax
‘i} Aantibodies to antigens on infacten
CGiameta RECs can eliminata the calls.

In mosquito

gul

Antibodies to gamatocytes,
gamates, onkingtes can
prevant develapment Lo

sporozoites. B o

Sickle cells provids &
poor envirenment for
development of

P falcioarn.

Cytokines can dastroy
Infected ABCs.




Malaria - korkép, a betegség lefolyasa

Incubatio: 7—40 nap

Influenza szerl bevezetd tunetek
anaemia, sargasag (icterus),
hepatosplenomegalia, hidegrazas,
laz (3—7 oOra), fejfajas, profuse
izzadas, alvas 2-4 6ra

szovédmeények:

"blackwater fever”, feketevizlaz
veseelégtelenseq,

cerebralis malaria




Cerebralis malaria

coma, gorcsok, halal



Cerebralis malaria - pathogenesis

P. falciparum
Minden életkoru és nagyszamu vvt fert6zott - 50 % !

Ragacsossa valnak a vvt-k
Adhesio a vascularis endothel sejtekhez (occlusio, elzardédas)

Macrophag stimulatio
Tpermeability
(vasodilatatio)




Diagnosis

Vérkenet!
0, 6, 12, 24 6ranként

Vastagcsepp
vérkenet (vékonyfilm)
Giemsa- festés

(40 perc!)

www.rph.wa.gov.au




Diagnosis




Differential Dg: Babesia!
Mérsékelt eégov, szezonalitas, immunkarosodottak (risk)

e Transmitted from
hLiman-to-human

ﬁm transfusion




FIGURE 83-7 Treatment of acute malaria. The rapia

Tissue schizonticides

_———— Primaquins
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o
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: L .@
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4
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Blood sehizonticides

Chloraguine-sensilive
plasmadia
Chiorcquine

Chloraguine-resistant
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Meilaguine
Cuinine
Cinidine:
Pyrimathamine-sulfadoxine
Dlomycycling
Halofantrine
Arcmisinin nghacso)
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Malaria - a kezelés alapelvei

Kemoprofilaxis

Antimalarias szerek kombinacidja 1
Species — fugg6 B QuiNINE |
(ch|oroquine R vagy S, vagy MDR!) BLORHYDRATE CODEX &

B |00 CACHET
B dosés o 0,25¢

beteg status (oralis vagy iv), életkor
Hypnozoit? (P. vivax, P. ovale)

artemisininek MDR P. falciparum esetén o

Malaria endémias terlleten minden lazas allapot
malarianak tekintend®: (amig ki nem deriil az ellenkezéje...)
atovaquone/proguanil (Malarone)

4 tabletta/nap 3 napig, €s orvost kell keresni!




www.traveldoctor.co.uk

Stages in the plasmodium life cycle
when anti-malarial drugs act

Primaguing -

LWER
ATOVAGLIONE  —— O STAGE
©¢
O
O
GAMETOCYTES i ‘
3
U.--. : E
- F‘|u:ugl.ﬁ|'||l 2 P
Fyy ey -
® L,__,:__:u__. DD}:}E:.-'EHI? O
MEROZOITES
Chloroguine

Meflooguine




This map displays the distribution of the chloroquine-resistant malaria
(gray areas) and chloroquine-sensitive malaria (blue areas) in the
Americas and in Asia, Europe, and Africa.

FEE(T,
w3

&

http://www.acpmedicine.com/sample2/ch0007-f6.htm



mglﬂac:?aume-Reslstant M AP 4_ 0 9
B Mefloquine-Resistant Geographic
distribution of
mefloquine-
resistant malaria.

wwwn.cdc.gov/travel/




MAP 4-08 Malaria-endemic countries in the Eastern Hemisphere.

Lapadbar

' Malaria-Endemic Countries

]
]
]

Chioroquine-Resistant
Chloroquine-Sensitive
MNone

wwwn.cdc.gov/travel/



United States
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Ehb' Dominican Republic
S * 5o PR
N0 Hm' .I-

A
L Cuvana
Suriname

Malaria-Endemic Countries
I chloroguine-Resistant

Chioroquine-Sensitive
MNone

MAP 4-07
Malaria-endemic
countries in the
Western
Hemisphere.

wwwn.cdc.gov/travel/



FIGURE 83-8 Strategies for prevention of malaria.

Reduce exposure
Insecticides
Larvicides.. ™
Bed nets
Repeallanis
Chothes

Oiacysl

iy
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Malaria megeldzés - expozicids profilaxis

Szunyoghald, baldachin,
rovarirtoval impregnalt

« Rovarriasztok, repellensek

« Mocsarak lecsapolasa,
szunyog éléhelyek
felszamolasa




jovo — védooltas, zajlik a klinikai kiprobalas
(elérhet6, gyermekeknek 2010; 50% effektiv 2015; 80% 2025)

S5P-2

‘s B ' STARP LSA-1
u l . SALSA
CSP-1

EXP-1
Sporozoite Liver Stage
Intra-vascular ™ [ntra-hepatocytic
(3-5 minutes (1-2 weeks)

] 4

L5A-3

Pre-
Ervthrocytic
Stlaoe

RAP-1
Sexual Stages 4wm  Nlerorzoite SERA-1
Intra-mosquato ( Blood Stage) MSP-2
{mostly) Intra-erythrocyhc Anga.] MSP-3
PS5 (10-14 days) (2 + days/cycle)
EBA-175
P1=230 .
oy PISASHE Msp-1 MSF2 g
& Pisl6 RAP-2 GLURP RESA
Pfg27  Pfsig EMP-1 MSP-4  pee




Malaria vedooltas: RTS,S/ASo2

Mosquirix®

»y | '
Anticircumsporozoite U ' -
Benne:
Recombinans protein

Mikodése
Ellenanyag termelést indukal, T sejteket aktival

Eredmény (remélhetdleq)
Fejlédési szakasz a majban nincs




Malaria vedéoltas: klinikai kiprobalas
gyermekeken (Afrika)

2008 11B kiprébalasi fazis befejezd6dott 2008-
ban RTS,S/ASo2!

klinikai el6fordulas 53 % W (Uj adjuvans! Régi
35%)

Maléria fert6zések 65 % W
Malaria klinikai epizodok 59% W
Licensz benyujtasa 2011 — piac 20127

Source: Malaria Vaccine Initiative, &L ]!
http://www.malariavaccine.org/ »




Malaria vaccina: klinikai kiprobalas
gyermekeken (Afrika)

biztonsagosnak tlnik (kb. 2 év)!
malarias klinikai epizédok szama 35 %W
Sulyos esetek szdma ca. 50 %W

P. falciparum esetek szama ca. 30 %W
lll fazis: 2009 tavasz elkezdddott

7 Afrikai orszagban: Burkina Faso, Gabon, Ghana,
Kenya, Malawi, Mozambique, Tanzania

y& =
Terv: 16.000 gyermek, 2 csoport: U ' !
> 6 — 12 hetes életkor (kot. oltasokkal) |
» 5 —17 honapos életkor

November 2009 — P@n-African Malaria Conference:
5.000 oltasa megtortent!
Forras: Malaria Vaccine Initiative, http://www.malariavaccine.org/




Vektor utjan terjedi g
Ver / szoveti Protozoonok I

Flagellata/mastigophora /‘ e
Trypanosoma spp.

T. brucei gambiense/rhodesiense =» alomkor
T. cruzi = Chagas kor

Leishmania spp.
L. donovani = visceralis, Kala-azar
L. tropica = cutan, Aleppo fekély

L. brasiliensis = muco-cutan, Espundia
Sporozoa (apicomplexa)
Plasmodia spp.
Plasmodium malariae, P. vivax, P. ovale, P. falciparum

MALARIA







LEISHMANIASIS

12 million people infected
350 million people at risk

Visceral

Cutaneous / Mucocutaneous




Koérokozok

) 4

Ovilag
L. donovani
L. infantum

Ujvilag
L. chagasi = L. infantum?




_._._._._.W—-_._.W

Cutan, Muco-cut:
Kodrokozdék

Ovilag

L. tropica

L. major

L. aethiopica

Ujvilag

L. mexicana (chiclero fekély)
L. amazonensis

L. peruviana (uta)

L. braziliensis

L. panamensis) (Espundia)
L. guyanensis

etc.

Morphologia — egyformak!
Méret:

2-5 ym amastigota

15-20 um promastigota
Flagella! /

www.vet.uga.edu



2-5 ym amastigota

15-20 ym promastigota

NP8 NSYO' MMM ‘TUOD oY BLBUIZOOM MMM

AW RTAT ®




Leishmania életciklus

Amastigota

Promastigota
flagellated

Transmissio
Vektor
lepkeszunyog
Phlebotomus,
Lutzomyia spp.




Pathogenesis, pathomechanismus
intracellularis protozoon

b6r, RES

Macrophagok

- Invasio

Virulencia faktorok

gp63, lypophosphoglycan LPG




Sandfly Stages Human Stages

@) sandfy takes a blood meal

(injacts promastiools Stage Prmna.s-trgntes are

phagmﬂlzed by

into the skin) /
1 m
Divide in midgut and /,.—I-D %ﬂ " acrophages

migrate to proboscis

Pr-::nrmslugntes transform
into amastigotes inside
macrophages A

Amastigotes transform info
0' promastigote stage in midgut

Amastigotes multiply in cells
{including macrophages) of

h various tissues ﬁ

ﬁ Ingestlc-n of
parasitized cell
Sandfly t.ul-:es. a blood meal
{ingests macrophages infected
with amastigotes)

ﬁ= Infective Stage
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Sandfly stages Mammalian host stages

/-"_ T Promastigotes |
Femabe sandfly 1akes a | Macraphage ‘—h\x . | are taken up by

blood meal and takes up! g [ L3 /| macrophages |

R T o a8 ) | {Infected female sandily takes

ink tiaot ' { 2 blood meal and transmits —
“ontaning amastigores | € I / promasigotes to the host skin
Amastigotes | L
2o ™ )

Infected macrophages o ; ‘fﬁ Promastigotes
are then ingested in g transform into |
the sandfly midgut H‘iﬂﬂ.i Les |

es
I 1
s | = -8
I'&ﬂ& "X

F‘rmtir,lniﬂlranﬂmﬂ- (’f
ifilo promastigol es

maltiphy in macrophages |

\‘A.rrm'sligulm grevw and |
in different tissues |
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The reservoir hosts of most Leishmania species from which
parasites are transmitted to humans are rodents and canids
(zoonotic leishmaniasis); only in some species (for example,
L. tropica in urban areas) is transmission from infected to
non-infected humans (anthroponotic leishmaniasis).
Leishmania parasites are transmitted by the bites of
infected female sandflies, which inject metacyclic
promastigotes into the skin. Promastigotes enter
macrophages, where they transform into replicating
amastigotes. Infected macrophages are taken up by
sandflies, where parasites are transformed into the infective
metacyclic promastigote form.



Leishmania promastigote - macrophagok
Invasioja (gp63, lypophosphoglycan LPG)

lepkeszinyog 1-2 mm

www.medicine.mcgill.ca




Leishmania amastigota macrophag invasio

video
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http://www.iwf.de/iwf/do/mkat/details.aspx?GUID=444C47554944001
AEB9A3F65AA31002287A1920301030061F44C868001000000&Acti
on=Quicklink&Search=medicine:%20medical%20microbiology:&Sear

chin=Klassifikation&Offset=30




R130 — bor;
L. tropica

R131 - heg

B6ron csomok,
(1-5 cm) fekélyesedés

Roche Atlas



Espundia — L. brasiliensis
Fresh, untreated lesions on
nasal mucosa and ulceration

Roche Atlas
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Mucocutaneous
leishmaniasis.
Young man with
healed prior lesions
¢ of cutaneous

" | leishmaniasis on the
arms caused by L.
braziliensis, now
presenting with new
lesions of the nasal
mucosa.
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cutan

www.latinpharma.net
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Muco-cutan

LEISHMANIOSE NO PERU




b

| S L
Cut

Roche Atlas

R134 — ful;
L. tropica mexicana
Chiclero fekély
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Patienten har diffus kutan Leishmaniasis. Ett tillstand som liknar, och
ofta misstas for, Lepra. (Etiopien) WHO/TDR/CRUMP  www.vif.se
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Cutan, Muco-cutan Le

v—uw—-—-) —_— s = ~— P it - —
Diagnosis
Direkt kimutatas - mikroszkopos

Minta:
boér vagy nyirokcsomo biopszia (hatar!

Giemsa - festes
PCR
Ag kimutatas (ELISA, IF
Montenegro bor test
V. tipus, +: élethosszig

Therapia
Antimon szarmazekok (Pentamidine), amphotericin B
toxikus mellékhatasok!

Preventio

rovarirtas




Koérokozok

Ovilag
L. donovani
L. infantum

Ujvilag

L. chagasi =

L. infantum?




Leishmania donovani in www.nature.com
the promastigote stage (o

(2000) WHO/TDR Sinclair Stammers).




Leishmania infantum — mediterran medence

LIFE CYCLE OF LEISHMANIA
CAUSING VISCERAL LEISHMANIASIS (VL)

e % &
AvZ - S S i
. SAND FLY VECTOR
. WITH PROMATIGOTES
@ PROMASTIGOTES

. faf : L
/
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DOG RESERVOIR FOR VL

L. infarntum

1 -“‘""r;:I:D CANID RESERVOIR FOR VL
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L. infantum
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HUMAN HOSTS WITH
AMASTIGOTE CAUSING VL



Visceralis Leishmaniasis (V1) = Kala - azar

WWW.Sgpp.org



W178-181 Kala-azar — hepatosplenomegaly
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FIGURE 82- 12 Visceral Ielshman|a5|s in a child from Honduras with
marked emaciation and hepatosplenomegaly. (Courtesy of Carlos Ponce.)
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PKDL = Post Kala-azar Dermal Leishmanoid

www.bact.wisc.edu




Visceralis Leishnnaniasis (VL) =

Diagnosis

Direkt kimutatas - mikroszkopos

Minta:

Csontveld, Iép vagy nyirokcsomo biopszia

Giemsa - festés

PCR

Ag kimutatas (ELISA, IF, HAI)
Montenegro bor test

(Type IV., +: life-long)

Therapia

Antimon szarmazekok, amphotericin B, I[FN-y
UJ! oralis miltefosine

Preventio

Insecticidek

Kalz

— ()1"/(“"‘



Leishmaniasis. Marrow film. Macrophage engorged with the
amastigotes of Leishmania donovani.

Source: Lichtrman M&, Shafer M5, Felgar RE, Wang N
Lichtrnan’s Atlas of Hematology: httpAdwww accessmedicine .com

Copyright @ The McGraw-Hill Companies, Inc All rights rezerved,




Vektorok itjan terjedo g
Ver / szoveti Protozoonok ..

Flagellata/mastigophora S

Trypanosoma spp.
T. brucei gambiense/rhodesiense = alomkor

T. cruzi = Chagas koér
Leishmania sp.
L. donovani =» visceralis, Kala-azar
L. tropica = cutan, Aleppo fekély
L. brasiliensis = muco-cutan, Espundia
Sporozoa (apicomplexa)
Plasmodia sp.
Plasmodium malariae, P. vivax, P. ovale, P. falciparum

MALARIA







------------------------------------- TROPIC OF CANCER

-2~ EQUATOR

Afrikai
trypanosomiasis

. Gambian trypanosomiasis
IIIIIII Rhodesian trypanosomiasis

674 Distribution in Africa of human trypanosomiases,
Gambian and Rhodesian (from Faust). Yamaguchi Atlas



Trypanosoma brucei- endemic areas
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Trypanosoma brucei - emerging disease
2004: 500000 cases (WHO estimated cases)

Trypanosomiasis in Central Africa

1926 - 1995
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Roche Atlas

Morphologia
méret: 10 — 40 um, atlag 30 pm

Parasitic Trypanosoma
brucei surrounded by red
blood cells in a smear of
infected blood.

(Courtesy: Jurgen Berger and Dr. Peter Overath,
Max Planck Institute for Developmental Biology,
Tdbingen.)

www.sciencemadecool.com



W126 T. brucei gambiense - ultrastructura

Undulating membrane with fold on pellicle Kribosoma

flagellum

=) .
microtubuli e

kinetoplast
H: basal body of flagellum
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Forras
Reservoir
(allati, hazi, vad; és ember)

Transmissio
Vektor — tse-tse legy
(Glossina spp.)

Szaporodas
Ver
KIR
Ag-variatio!

Glossina
morsitans

pathmicro.med.sc.edu/parasitq



Trypanosomdk,
ruhdsszeRrenye:

Egqy jol felszerelt,
vdltozatos ruhatdr és
a Rifinomult,
vdlasztékos
oltozkodési stilus élet-
haldl Rérdése. ..




A felismerhetetlenség titRa: a gyors és gyakori Ropenyvdltds. ..




FIGURE 82-7 Domestic and wild cycles of Gambian and Rhodesian types of African
sleeping sickness. (A) in West Africa, riverine tsetse flies (palpalis group) living in the bush
transmit the Gambian forms to humans (man-fly cycle) and sometimes to domestic animals,
particularly pigs. (B) In East Africa, morsitans group tsetse flies of the open savannah transmit
the Rhodesian form to various mammals, mainly antelopes, and to humans. The Gambian

cycle can result in an epidemic.
Bush

Savannah
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T, brucei

— ]

Tsetse fly Stages Human Stages

Epimastigotes multiply ﬂ Tsetse fiy takes

. . a bleod meal
in salivary gland. They {injects matacyclic rypomastgates)

transform inta metacyclic
trypomastigotes. f—*‘ % ﬁ

al,

Injected metacyclic
trypomastigotes transform
9 into bloodstream
trypomastigotes, which
are carned to other sites.

oo

Trypomastigotes multiply by
binary fissicn in various
body fluids, e.g.. blood,
lymph, and spinal fluid

M._ﬁﬁ\ﬁ

oTWPDmasligutes in blood

FProcyclic tryposmastigotes
leave the midgut and transform
into epimastigotes.

Tsetse fly takes

a blood meal
(bloodstream Irypomastigoles
are Ingested)

Eloodstream lwpnmasl'rgmms\—- | %
1

transform into procyclic
trypomastigotes in tsetse fly's

midgut. Procyclic tryposmatigotes % B _
multiply by binary fission. g- Infective Stage
= Diagnostic Stage




T, brueel

Koérkép - alomkor
Demyelinizacid, encephalitis — autoimmun (?)

Szakaszai:
Primer chancer — csipés helyén
Lymphadenopathia
Encephalopathia




Trypanosomal chancre on
shoulder of patient 1, with
lymphangitis toward axilla.

Trypanosomal chancre on
throat of patient 2

Primer
chancer
@ 3
Trypanosomal
chancre in child IMAGES s,
(C/O0 WHO)

Medscape ® hitp:'vwrmedscape .com

www.health.gov.mt/.../issue5/2839/fig04.jpg



Koérkép — alomkor A T v
Demyelinizacié encephalitis — autoimmun (?) T—rv bl_ll!ll@@l_l

Szakaszai:

Primer chancer
Lymphadenopathia
Encephalopathia

Winterbottom’s sign

D 1996



Szakaszai: T, b)ll"ul C’@i

Primer chancer
Lymphadenopathia ._
Encephalopathia Y., T

Invazié a kdzponti Idegrehdszerb"e“,- | |
rhodesiense fertézés eseten -
4-8 honap

Gambiense fertOzés:

A meningoencephalitis kialakulasa évekig is eltarthat Roche Atlas



Encephalopathia




Encephalopathia




T, brucei

Diagnosis
Direkt kimutatas — mikroszkop
Vérkenet — Giemsa
liquor
IF

Therapia
Arzen szarmazekok
(suramin, pentamidine)

Preventio
Insecticidek
Csapdak

T. brucei fluorescently stained for DNA
and tubulin and viewed at 1000x
magnification
www.biology.ed.ac.uk/.../images/random/Fig05.jpg






Amerikai
trypanosomiasis




Chagas Disease

B Chagas Endemic Countries

WHOLCTD, May 1996




Morphologia
u. olyan

Forras
Z00oNOoSIS
(allatok, hazi, vad) .

Transmissio
Vektor — Triatoma spp.
Jrablopoloska” Urtléke

congenitalis
Transfusio!

pathmicro.med.sc.edu/parasitology/mal4.jpg



www.biosci.ohio-state.edu

T. eruzi

Forras
Z00NOoSIS
(allatok, hazi, vad)

Transmissio
Vektor — Triatoma spp.
Jrablopoloska” Urtléke

Triatoma infestans

congenitalis
Transfusio!




FIGURE 82-3 Life cycle of T cruziin the intestine of a triatomine bug and in
the vertebrate host. After entering the bug in infected blood (A) the
trypanosomes transform to epimastigotes in the stomach and midgut. B)
Epimastigotes attach to the walls of the rectal sac and produce infective
metacyclic trypomastigotes, which are eliminated with feces (C) and enter the
vertebrate host through breaks in the skin. The parasites transform to
amastigotes inside local cells (D), and multiply to release blood typanosomes,
which invade other tissues (E & F).
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FIGURE 82-6 Wild and domiciliary life cycles of Chagas disease. Some
triatomine bugs transmit T cruzi to various wild animals (cycles 1-4). Other
bugs are adapted to houses and transmit the parasite among humans and domestic
animals (cycles 5 and 6).

Wild Cycles Domiciliary Cycles

Medmicro ch82
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L., L WAL

Szaporodas
Intracellularis

Belsd szervek és szovetek:
sziv és simaizom
Monocytak, RES

irulencia faktorok, pathogenesis
ejtek — adhesio és penetratio
elszini glycoproteinek
zérumfaktorok (gazda!

Amastigotes in heart muscle.




Kdrképek — Chagas kor

Acut

A behatolasi kapuban:

Bor: ,,chagoma” (kicsi tumor)

Conjunctiva: Romana jel (unilateralis bipalpebralis oedema)
+ nyirokcsomé duzzanat
Subclinicus

Tunetmentes hordozé
Chronicus
hepatosplenomegalia
myocardiopathia
szivelégtelenseg
megacolon




T. eruzi

Medmicro ch82

Kdrképek — Chagas kor
Acut

Behatolasi kapuban:

Bor: ,chagoma” (kicsi tumor)
Conjunctiva: Romana jel

+ nyirokcsomo duzzanat
Subclinicus

Tunetmentes hordozdk
Chronicus
hepatosplenomegalia
myocardiopathia
szivelégtelenség
megacolon

FIGURE 82-2 Romana's sign
in an acute case of Chagas
disease.




Romana jel

www.vif.se

Child with Romana's sign: unilateral
conjunctivitis, palpebral and
periorbital edema and preauricular
lymphadenopathy. AFIP 62-3934-6.

tmcr.usuhs.mil



T, eru

Kdrképek — Chagas kor

Tunetmentes hordozok
Chronicus
hepatosplenomegalia
myocardiopathia
szivelégtelenség
megacolon




1. eruz

myocardiopathia
szivelégtelenség

Figure 7: Large ventricular
apical aneurysm in chronic
Chagas’ disease
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Figure 8: Cardiomegaly in
chronic Chagas' disease

www.health.gov.mt/.../issue5/2839/fig04.jpg



T, eru

Kdrképek — Chagas kor

Tunetmentes hordozdok

Chronicus
hepatosplenomegalia
myocardiopathia
szivelégtelenseg

megacolon

IMAGES

FPAENLATRI

AR
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T, cruz

Diagnosis

Direkt kKimutatas — mikroszkopos
Vérkenet — Giemsa

Biopszia

DIF >
PCR

szerologia

Xenodiagnosis

(rablopoloskat fertézni)

l’—‘t—

Therapia
Nitrofuran szarmazékok(?) — hatékony szer kellene!

Preventio
Insecticidek, csapdak, tajekoztatas
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