Entamoeba, Naegleria,
Acathamoeba, Balamuthia



Entamoeba histolytika — amebiosa
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Amoebozoa — Archamoebae (Rhizopoda) - Entamoeba

Zéstupci kmene Fhizopoce. se vyznaduji tvorbou pseudopodii, které vznikaji v disledki zmén
viskosity endo a ektoplasmy. Pseidopodia siouZi pledevSim k pohybu a k pfijmu potravy.
Ménavky se Gasto vyskytuji ve vodnim prosttedi, nékteré druhy jsou ptdni. Vétsina améb je
volné Zijicich, av8ak zna¢na ¢ast Zije ve spojeni se zazivacim traktem rtiznych obratlovci a
bezobratlych. Voln€ Zijici formy améb se &asto vyskytuji v prostiedi bohatém na organické
latky chudém na kyslik. Schopnost pfeZivat v tomto prostfedi je ¢ini velmi dobrymi
symbionty a Tfada z nich pfeSla k parazitickému zplsobu Zivota. U ¢lovéka parazituji jako
patogenni agens asi 2 aZ 3 druhy améb, v€tSina druhti osidlujicich stievo ¢loveka zde Zije jako
neSkodni symbionti.



Entamoeba histolytika — amebiosa

Entamoeba histolytika — méniavka uplavi¢na je pivodcem amébové dyzentérie neboli tzv.
amébidsy. Mimo vyskytu v tenkém stievé Clovéka pronika také do jeho dalSich vnitinich
organtll napt. do plic, jater, kiize a mozku.

Hostitelé

Clovék je hlavnim hostitelem, avak mimo ngj se tento cizopasnik vyskytuje také u primata,
pstl, ko¢ek a mnoha hlodaved.

Rozsireni a vyznam

Kosmopolitni vyskyt. Celosvétové se uvadi cca 12% uadi, tento 1daj je vSak Casto zkreslen
d1ky zaméné s E. hartmani. Statistiky udavay roéni vyskyt az 50 1ailiént pfipadd amebiosy,
pficemz se odhaduje 50 aZ 100tisic umrti. Udaje o vyskytu E. histolytica u zvifat jsou velmi
sporadicke.
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Morfologie

Velikost trofozoiti E. histolytica se pohybuje od 20 do 40 um, v nékterych piipadech az
60pm. Trofozoiti se vyznacCuji rychlym, jednosmérnym pohybem, kterého dosahuji tvorbou
prstovitych hyalinovych panozek. Cytoplasma je jedne granularni sjednim jadrem
obsahujicim karyosom. U formy ,magna“ jsou Casté cytopasmatické inkluze obsahujici
pohlcené erytrocyty.

Cysty jsou sférické a dosahuji velikosti od 8 do 22um, primérna velikost se v§ak pohybuje
vrozsahu od 12 do 18pum. Pocet jader se pohybuje od 1 do 4, kazdém je patrny zietelny

centralni karyosom. Cytoplasma je jenm¢ granularni, typicka je pfitomnost chromatinového
t&licka



Entaboeba histolytica
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trofozoit

Ingested
RBC

“’ Central karyosome

Even peripheral
chromatin

Pseudopod
A Size range: 8-85 pm
Average size: 12-25 pm

Entamoeba histolytika

FIGURE 3-2 A, Entamoeba histolytica trophozoite. B, Entamoeba histolytica trophozoite. (B from Mahon CR,
Lehman DC, Manuselis G: Textbook of diagnostic microbiology, ed 4, St Louis, 2011, Saunders.}

FIGURE 3-3 fntamoeba histolytica trophozoite showing
typical central karyosome and even peripheral chromatin,
resulting in a smooth nuclear perimeter {trichrome stain,
%1000). (Courtesy of WARD'S Natural Science Fstablish-
ment, Rochester, NY; http://wardsci.com.}

morphologic structure called peripheral chroma-
tin. This peripheral chromatin is typically fine
and evenly distributed around the nucleus in a
perfect circle. Variations, such as uneven periph-
eral chromatin, may also be seen. Although the
karyosome and peripheral chromatin appearance
may vary, most trophozoites maintain the more
typical features described. The invisible nucleus
in unstained preparations becomes apparent
when stained. Stained preparations may reveal

e i i
o T,
FIGURE 3-4 Atypical Entamoeba histolytica trophozoite.
Note eccentric karyosome (iron hematoxylin stain, x1000).
(Courtesy of WARD'S Natural Science Establishment,
Rochester, NY; http:/#/wardsci.com.)

TABLE 3-1 | Entamoeba histolytica

Trophozoite: Typical
Characteristics at a Glance

Parameters Description

Size range 8-65 pm

Motility Progressive, finger-like
pseudopodia

Number of nuclei One

Karyesome Small and central

Peripheral chromatin Fine and evenly distributed

Cytoplasm Finely granular

Cytoplasmic inclusions Ingested red blood cells

Cytoplasm

Central
karyosome

Cyst wall Even peripheral
chromatin

Chromatoid bar

A Size range: 8-22 pm
Average size: 12-18 pm

FIGURE 3-5 A, Entamoeba histolytica cyst, B, Entamoeba histolytica~En

tamoeba dispar cyst. (B from Forbes BA,

Sahm DFE Weissfeld AS: Bafley & Scott’s diagnostic micrabiology, ed 12, St Lowis, 2007, Mosby)

nu;leus and prominent chromatoid bars (iron hematoxylin
stain, x1000). (Courtesy of WARD'S Natural Science Estab-
lishrment, Rochester, NY; http:/fwardsci.com.)

lightly staining fibrils located between the karyo-
some and peripheral chromatin. The E. histo-
fytica trophozoite contains a finely granular
cytoplasm, which is often referred to as having a
ground glass in appearance. Red blood cells
(RBCs) in the cytoplasm are considered diagnos-
tic because E. histolytica is the only intestinal

TABLE 3-2 | Entamoeba histolytica Cyst:

Typical Characteristics at
a Glance

Parameter Description

Size range 822 um

‘Shape Spherical to round
Number of nuclei One to four

Karyosome Small and central
Peripheral chromatin Fine and evenly distributed
Cytoplasm Finely granular

Cytoplasmic inclusions Chromatoid bars, rounded
ends in young cysts
Diffuse glycogen mass in

young cysts

ameba to exhibit this characteristic. Bacteria,
yeast, and other debris may also reside in the
cytoplasm, but their presence, however, is not
diagnostic.

M Cysts. The spherical to round cysts of E. his-
tolytica are typically smaller than the trophs,
measuring 8 to 22 um, with an average range of
12 to 18 wm (Figs. 3-5 and 3-6; Table 3-2). The
presence of a hyaline cyst wall helps in the rec-
ognition of this morphologic form. Young cysts
characteristically contain unorganized chromatin
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Systematika

Podkmen: ~ Trida: Stfevni druhy:

Sarcodina —p L.obosea » Entamoeba histolytica
| Entamoeba hartmani

Entamoeba coli
Entamoeba polecki
Entamoeba dispar
Entamoeba moshkovskii
Endolimax nana
Iodamoeba biitschlii

Interakce

Entamoeba histolytica je jedinou znamou patogenni amébou Clovéka. Rozsah symptomi
onemocnéni zavisi na dvou faktorech. (1) Na lokalizaci parazita v lidském téle a na (2)
rozsahu parazitarni infekce.



Ameby - klasifikace

— Intestinal Species
Entamoeba histolytica
Entamoeba hartmanni
Entamoeba coli

Subphylum Class Entamoeba polecki
Sarcodina Lobosea Endolimax nana

lodamoeba blitschlii

— Extraintestinal Species
Entamoeba gingivalis
Naegleria fowleri
Acanthamoeba species




Trofozoiti a cysty ameb

TROPHOZOITES

red blood
corpuscles

ingested
bacteria

' ' form: - 7 10 Entamosba coli
magna' form: £ histolytica _pm

CYSTS chromatoid

bodies

glycogen _>‘ 2 )

vacuole | - o

_ “_
(5-10ym) (10-15um) (10-30um)

Entamoeba hartmanni Entamoeba histolytica Entamoeba coli

Fig. 3.3

Comparison of Entamoeba histolytica, E. coli and E. hartmanni, parasitic
in man. (Adapted from Hoare, 1959.)




Trofozoiti a cysty ameb

10pm

CYST
[7-16pum)]

Entamoeba invadens Entamoeba moshkovskii

Endolimax nana

10pm
10pm

it ial Dientamoeba lodamoeba
Entamoeba gingivalis fragilis biitschli



Ameéby stfevni — srovnani druhu

FIGURE 3-2A. Entamoeba histolytica trophozoite

o ©®
@

Size range: 8-65 um
Average size: 12-25 pm

FIGURE 3-9A. Entamoeba coli trophozaite

Size range: 12-565 um
Average size: 18-27 pm

trofozoiti

FIGURE 3-7. Entamoeba hartmanni trophozoite

Size range: 5-15 pm
Average size: 8-12 um

FIGURE 3-12. Entamoeba polecki trophozoite

Size range: 8-25 pm
Average size: 12-20 um

cysty

FIGURE 3-14A. Endolimax nana trophozoite

Size range: 5-12 pm
Average size: 7-10 pm

FIGURE 3-16A. Jodamoeba butschlii trophozoite

Size range: 8-22 um
Average size: 12-18 pm

FIGURE 3-5A. Entamoeba histolytica cyst

Size range: 8-22 pm
Average size: 12-18 pm

FIGURE 3-11A. Entamoeba coli cyst

Size range: 8-35 pm
Average size: 12-25 pm

FIGURE 3-15A. Endolimax nana cyst

Size range: 4-12 um
Average size: 7-10 um

FIGURE 3-8. £ntamoeba hartmanni cyst

Size range; 5-12 pm
Average size: 7-9 pm

FIGURE 3-13. Entamoeba polecki cyst

Size range: 10-20 pm
Average size: 12-18 pm

FIGURE 3-17A. fodamoeba bitschlii cyst

Size range: 5-22 pm
Average size: 8-12 pm
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Srovnani trofozoitu a cyst stfevnich améb
(v relativni velikosti)

uajlozoydos}

usisiz

42

1o-15um 20-30 pm 7-topym 8-17um 8-1o pm

Entamoeba Entamoeba E. hart- |Jodamoeba |Endolimax |Dientamoe-
histolytica coli manni biitschlii nana ba fragilis

Fig. 3.24 Diagrammatic representation of common amoebae found in human intestine (shown in
relation to their size); species diagnosis is based on the shape and position of the nucleolus;
movement occurs in direction of the arrows. BS special pseudopodium (only one is formed); CK
chromatidial body (reserve material); £ erythrocyte of humans (enclosed in an food vacuole);
N nucleus; NT nucleus during division; NV food vacuole; PS pseudopodia (in species where
several are formed); RV vacuole containing reserve material (reacts on iodine coloration); ZW
cyst wall



Entamoeba histolytika — zivotni cyklus

Humans

/ (large bowel) \

Inges’rlon of cysts Trophozoites, cysts
(person-to-person) in feces

\ C}’sfs survive / Penetration of bowel

in food, H @] ’rmphozmres carried
via blood stream to:)

Liver
Lung
Brain

Pericardium
Other tissues

Life cycle of Entamoeba histolytica.




Entamoeba histolytica
schema zivotniho cyklu

Fig. 3.19 Entamoeba histolytica: light micrographs of a minuta stage (a), of a magna stage (b)
and of a cyst (¢); N nucleus; W cyst wall

Section through a human liver showing several, yellowish abscesses

(2]

Oral infections

Fig. 3.18 Diagrammatic representation of the life cycle of Entamoeba histolytica, which starts
when humans ingest four nuclei-containing cysts in contaminated food. CB crystalline body; CW
cyst wall; E erythrocyte; EN endoplasm; LB lobopodium; N nucleus; V vacuole; VE digestion of
erythrocytes in an inner food vacuole
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Zivotni cyklus

l.

2 -4,

3 —h.

5.1.

7.

Cysty se 4 jadry (metacysty) jsou pozieny usty.

Po extystaci v tenkém strevé se jak cytoplasma, tak jadra déli a formuje se 8 malych
jednojadernych trofozoiti.

Zrali trofozoiti (tj forma minuta) se bindrnim délenim mnozi

Nekteré z forem ,,minuta® se mohou ménit v tzv. formu ,,magna“, které pronika
hluboko do stfevni sliznice a krvi miize byt zaneSena do jater, plic, mozku, kde se
stava zdrojem zavaznych nakaz (abscesi).

Forma magna se vyskytuje ve forme akutni ndkazy, cysty nevytvari.

Onemocnéni — amébova dysenterie — se projevuje krvavymi prijmy, které mohou vést
aZ k vyCerpani a smrti. Akutni faze onemocnéni vétSinou piechazi do chronické.

Ve zviedovatélé sténé stieva n€kdy vznikd amébovy gtranulom (amébom).
Mimostfevni napf. jaterni komplikace — amébova Zloutenka (amébova hepatitis).

Vznik jednojadernych cyst (precysta) obsahujicich chromatidové télisko a Castto
velkou vakuolu s glykogenem — chromidie.

Formovani cyst — patrné dvé jadra a chromidie

Cysty se 4 jadry (metacysty), které jsou vylucovany stolici a jsou infekéni pro ¢lovéka.



M\ = 1nfective Stage
A = Diagnostic Stage

Cyste and tophozoifes
= Moninvasive Colonization  Fassedn feoas
. = Intestinal Disease

= Extraintestinal Disease
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Asymptomatickd forma omenocnéni

Tento pribéh onemocnéni je disledkem pusobeni téchto tfi faktord: (1) nizka virulence
kmene cizopasnika, (2) nizka inokula¢ni davka cizopasnika a (3) imunitni systém ¢lovéka je
intaktni. Améby se mohou rozmnozovat, ale ¢lovék nema klinické ptiznaky onemocnéni.

Symptomaticka intestinalni amoebiosa

Pacienti trpici amébovou kolitidou maji tyto symptomy onemocnéni: prijem, bolesti bficha,
chronické hubnuti, anorexie a celkovou vy&erpanost. Casto se vyviji sekundarni bakterialni
infekce, ktera vznika v disledku ulceraci stieva, slepého stfeva a kone¢niku. Nékteré piipady
jsou provazeny upornymi prujmy — amébova dyzentérie. Ve stolici se vyskytuje krev, hnis a
hlen.

Symptomatickd extraintestinalni amoebiosa

Vznika v disledku migrace trofozoiti E. histolytica to rliznych organid. Nejéastéji se tvori
abscesy v jatrech, kde obvykle postihuji pravy lalok jaterni.Pacienti maji ¢asto piiznaky
pfipominajici jina jaterni onemocnéni. Privodnimi jevy jsou: nevolnost, ztrata vahy, zvraceni,
prijem. Mimo jater mohou trofozoiti pronikat také do jinych organt, napf. plice, osrde¢nik,
slezina, kize, mozek, kde jsou pfi¢inou dalSich organovych komplikaci.



Entamoeba histolytica - patogenita
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Diagnostika

1. Klinické priznaky onemocnéni

2. Nalez trofozoitli nebo cyst ve stolici
3. Kultivace trofozoitli ze stolice

4. Serologicko imunologické metody

(ELISA, IHA — neptfima hemaglutinace, GDP- difuizni gelova precipitace a IIF — nepfima
imunofluorescenece
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Epidemiologie

Jak bylo jiZ uvedeno, infekce lidi E. histolytica dosahuje v celosvétovém méfitku 10-12% a
po malarii a schistosomiose je tfeti nejCastejsi pri¢inou umrti na parazitarni infekce. Mimo
tropickéa subtropické oblasti se onemocnéni vyskytuje také v oblastech mirného a
chladnéjsiho klimatu; napt. AljaSka, Rusko, Kanada. V oblastech kde jsou lidské fekalie
pouzivany jako hnojivo na pole, oblasti s nizkou urovni hygieny a zdravotnictvi, véznice,
ustavy pro mentalné postizené a denni stanice bezdomovcu vytvareni ptiznivé podminky pro
udrzovani a Sifeni tohoto cizopasnika. Parazit je rovnéz velmi rozsifeny v komunitach
homosexualll, kde je zeyména v zdpadnich zemich ¢astou pri¢inou asymptomatickych infekci
muzi.

Existuje nékolik zplisobl pfenosu améby: ingesce infek¢éniho stadia, cysty, nastava nejcastéji
pti poziti kontaminované vody, jidla, pfipadné pochazi ze Spinavych rukou. E. histolytica se
rovnéz prenasi pfi nékterych sexudlnich praktikach provadénych bez ochrany. Mouchy a
Svabi cCastou slouzi jako vektofi prenaSejici cysty na nechranénou potravu lidi. DalSim
zdrojem infekcei je kontaminace vodnich zdroja.
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V dneSni dob& existuje fada zplsobi prevence a ochrany vi¢i infekci timto druhem
cizopasnika. Tyto metody jsou zaloZeny na dobré znalosti zplisobi §ifeni a pfenosu améby.

kanalizaci

Manipulace s Kontaminace

potravinami pitné vody
Sexualni Infikovany Nedokonala
praktiky < Slovik > hygiena

Psi
Zavlazovani,
\ 4 voda, jidlo
Poruchy
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Preventivni opatieni 1ze shrnout do nasledujicich nékolika bodi:

1) uprava pitné vody s cilem usmrtit nebo odfiltrovat cysty
2) disledné hygiena ve spojitosti s pouzivanim zachodu

3) disledné vodovodni a odpadni vody

4) ochrana potravin pie kontaminaci

5) eliminace rezervoarovych hostitel

6) 1é¢eni nemocnych



ALGORITHM 2.1

Algoristmus diagnostiky strevni amebiasy

AMEBIASIS INTESTINE

NEGATIVE

DIAGNOSIS

SEROLOGY (Ab)

POSITIVE

DIAGNOSIS
POSSIBLE

- DIARRHEA
- DYSENTERY
- E HISTOLYTICA
IN STOOLS
DIAGNOSIS
L NEGATIVE GNo
LIKELY
POSITIVE
TROPHOZOITES OR NEGATIVE  SIGMOIDOSCOPY  weppyiye
CYSTS IN STOOLS TROPHOZOITES
OR CYSTS PRESENT
POSITIVE POSITIVE
DIAGNOSIS
CONFIRMED
l ASSESS SYMPTOMS
—

ABSENT OR NON SPECIFIC
(CYST PASSERS)

TREATMENT 1

Intestinal amebiasis.

l

DIARRHEA, DYSENTERY

TREATMENT Il

UNLIKELY



Algorismus diagnostiky jaterniho absesu

AMEBIC LIVER ABSCESS

- FEVER

- LIVER ENLARGEMENT

- LIVER TENDERNESS

= LIVER FILLING DEFECT

- RAISED RIGHT DIAPHRAGM

NEGATIVE DIAGNOSIS

HISTORY LESS LIKELY
POSITIVE

TROPHOZOITES OR NEGATIVE DIAGNOSIS

CYSTS IN STOOL STILL POSSIBLE

POSITIVE

NEGATIVE DIAGNOSIS

SEROLOGY UNLIKELY
POSITIVE
Section through a human liver showing several, yellowish abscesses DIAGNOSIS
PROBABLE
[—_ASSESS SYMPTOMS _—]
SMALL ABSCESS LARGE ABSCESS
TREATMENT TREATMENT

ASPIRATION
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Léceni

Léceni lze doporudit jak v pripadé asymptomatické intestinalni amebiosy tak v pripadé
symptomatické a extraintestindlni formy onemocnéni. U chronickych nosicl se doporucuje
pouziti leceni furamidem, u pripadi kdy dochazi cyst spolu s trofozoity Ize pouZit
metronidazol.

Zpusob 1écby je rovnéz zavisly na klinickém pribéhu nemoci. Pacienti s akutni dyzentérii
dobfe snaseji lécbu dehydroemetinem. Flagyl (metronidazol) nebo chlorochin a
dehydroemetin se doporucuje taky u pacientii s jaternimi abscesy.



Entamoeba histolytika — amebiosa

Zastupci

Druh roz§iteni velikost pfenos patogenita
Entamoeba histolytica kosmopolitni 20 - 40 cysta ano
Entamoeba hartmani kosmopolitni 3 — 10 cysta ne
Entamoeba coli kosmopolitni 18 - 27 cysta ne
Entamoeba polecki kosmopolitni 12 — 20 cysta mirna
Entamoeba dispar kosmopolitni 20 — 40 cysta mirna
Entamoeba moshkovskii kosmopolitni 9 - 29 cysta ?
Entamoeba gingivalis kosmopolitni 8 — 20 ne ne
Endolimax nana kosmopolitni 6 - 15 cysta ne

Todamoeba biitschlii kosmopolitni 4 — 10 cysta ne




LB V4

Volneé zijici améby: 1) Excavata — Heterolobosea — Naegleria
2) Amebozoa — Lobosa - Acanthamoeba

Volné zijicich améby jako patogeni ¢lovéka

Volné Zijici améby jsou nedilnou soucasti vnéjSiho prostiedi a dfive jim nebyla
vénovana témeér zadna pozornost. V 50. letech byly povaZzovany za laboratorni kuriozitu,
nebot’ byly nalezeny v tkdnovych kulturach pochazejicich z ledvin opic, které slouzily k rustu
viru polymyelitidy. Pozdéji v 60. letech byly poprveé zjistény v respiraénim traktu ¢lovéka a
teprve po roce 1965 jim zacala byt vénovana pozornost, nebot’ se podafilo prokazat jejich
souvislost se smrti lidi v Australii, USA a v Ceskoslovensku.

Doposud bylo zaznamenano asi 200 umrti lidi zpisobené t€émito amébami v disledku
jejich priniku do centralniho nervového systému c¢loveéka. Nejveétsi pocet 144 piipadi je
pricitano druhu Neagleria fowleri, zbyvajici Cast je ptisobena amébami rodu Acanthamoeba
(40 ptipadu) a druhem Balamuthia mandrillaris (16 pfipadd). Je ziejmeé, Ze tyto améby
disponuji velikym patogennim potencidlem a mohou za zatim ne zcela znamych okolnosti
plsobit smrtelna onemocnéni lidi.



Model parasites group: free living amoebae
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Obecna charakteristika

jednobunééni, nepigmentovani, primitivni

nemaji Golgiho aparat

peroxisomy obvykle ptfitomny

mitochondrie s plochymi nebo diskovitymi kristami
vzacng jsou pritomny hydrogenosomy

1 — 4 biciky avSak bez mastigonem

nckteré druhy ve form¢ améby 1 s biciky
sladkovodni 1 moisti zastupci

nekteti jsou fakultativnimi cizopasniky

Zastupci: Naegleria, Tetramitus, Vahlkampfia
Acanthoamoeba, Balamuthia



Volné zijici améby

Soucasna klasifikace téchto améb je zaloZena na téchto znacich:

1)
2)
3)
4)
5)
6)
7)
8)
9)

struktura jadra

velikost trofozoita

tvar pseudopodii

pocet jader

struktura cysty

sexualni reprodukce
formace bicikatych stadii
antigenni charakter

typ isoenzymove migrace

10) typ media umoziiujici kulturu in vitro
11)tolerance a preference teploty



Naegleria fowleri

Neagleria fowleri je plivodcem primarni amébové meningoencefalidy (PAM) ¢lovéka a
predpoklada se jeji vyskyt také u jinych hostiteld. Pivodné byla identifikovana jako N.
gruberi, avSak tento druh volné Zijici améby se vyznacuje neschopnosti ristu pti télni teploté
typické pro savce.

Hostitelé

WtV

Clovék je povaZovan za nejdiilezitdjsiho hostitele. Lze viak piedpokladat malou hostitelskou
specifi¢nost této améby.

RozSireni
Kosmopolitni. Ndkazy lidi byly dosud zjistény v Severni Americe, zadpadni Evropé, Africe,

Japonsku a Australii. Nejvétsi dosavadni epidemie byla dokumentovana z Ceskoslovenska,
kde v letech 1965 az 1969 doslo k umrti 16 lidi.



Schéma vyvojovych stadii Neagleria a
Acanthoamoeba

Fig. 3.22 Diagrammatic representation of the developmental stages of Naegleria and
Acanthamoeba species. CV contractile vacuole; CW cyst wall; EC outer cyst wall; EN inner cyst
wall; FP filopodium; F flagellum; LP lobopodium; N nucleus; NU nucleolus; OS ostiole; P pore; U

uroid=posterior pole



Naegleria fowleri

Morfologie

Trofozoiti téchto améb jsou podlouhlého tvaru a dosahuji velikosti od 8 az 22um. Piedni
konec je obvykle poncékud SirSi. Pohybem pfipominaji pohyb slimaka od ¢ehoZ pochazi
oznaceni ,,Limax®.

Bicikata forma dosahuje velikosti 7 az 15um. Oba biciky zacinaji na pfednim konci a jsou
organelou pohybu.

Cysty méti od 9 do 12um a jsou ovalného tvaru s relativné silnou sténou.

Zivotni cyklus

Mnozeni probiha formou binarniho déleni, nejsou zde Zadnd pohlavni stadia. Neni znamo,
kter¢ stadium ma schopnost pronikat do organismu savcu vcetné ¢lovéka. Predpoklada se, ze
zivotni cyklus probihd za normaélnich okolnosti ve vnéjsim prostiedi. Clovék piichazi do
kontaktu s touto amébou pii plavani a koupani v kontaminované vod¢. Trofozoiti pronikaji do
téla pies nosni sliznici a migruji do mozku, kde piisobi rychlou destrukci napadené tkang.
Predpoklada se, Ze nékteré¢ infekce mohou byt rovnéZ zplisobeny vdechnutim cyst.
Mechanismus a misto transformace vdechnuté cysty v trofozoita v8ak neni znam.



Mimostrevni ameby

FIGURE 3-18. Entamoeba gingivalis trophozoite FIGURE 3-19. Naegleria fowleri ameboid trophozoite

Size range: 8-20 pm Size range: 8-22 pm

FIGURE 3-22. Acanthamoeba spp. trophozoite FIGURE 3-24. Acanthamoeba spp. cyst

Size range: 12-45 um

Average size: 25 um
Size range: 8-25 pm
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Naegleria fowleri

Pseudopod

Flagella Cyst wall

Nucleus

Food vacuole

Contractile
vacuole

Flagellated stage Trophozoiie Cyst

FIGURE 8.1 The life cycle and morphology of Naegleria fowleri: flagellated form, trophozoite, cyst.




Neagleria fowleri — 3 formy

Pseudopods Cyst wall
No peripheral Cytoplasm
chromatin
Central karyosome
No peripheral

No peripheral chromatin

chromatin Large karyosome Central

' karyosome

Size range: 9-12 pm

Size range: 8-22 pm Size range: 7-15 pm
FIGURE 3-21 Naegleria fowleri cyst.

FIGURE 3-19 Naegleria fowleri ameboid trophozoite. FIGURE 3-20 Naegleria fowleri flagellate form.



Naegleria fowleri - trofozoit
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Naegleria gruberi
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Acanthamoeba sp. Balamuthia mandrillaris

Nepfima imunofluorescence




Acanthamoeba castellanil

CNS o
(Hematogenous and &~
possibly

R EYE
{(Direct invasion)

Cysts and amebae
In tissue

Infection

G.J.Wnutﬁhenko .

‘ Amebae may invade
other tissues

- -

Figure 11.8 Life cycle of Acanthamoeba spp. and human
infection



Nativni mikrofotografie Acanthamoeba - filopodie

Light micrograph of an Acanthamoeba stage showing the typical filopodia




Acanthamoeba spp.
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o 1 Results in severe keratitis of the eye. )
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Fig. 3.11
Hartmannella (Acanthamoeba) castellanii, a potentially pathogenic soil
amoeba. A, trophozoite; B, ostiole (enlarged); C, cyst. (After Page, 1967b;

Volkonsky, 1931.)
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Acanthamoeba sp. — cysty v mozku

Barveni: hematoxylin — eosin, H&E



Acanthamoeba sp. — cysty ve tkani
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Balamuthia mandrillaris

Balamunthia mandrillaris — trofozoiti v mozku




Balamuthia mandrillaris

A\ = infective Stage
.ﬁﬁ Diagnostic Stage
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Cysts and trophozoites in tissue

! Results in granulomatous amebic encephalitis
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those with compromigsed immune systams.



Balamuthia mandrillaris

Balamuthia mandrillaris — cysty v mozkové tkani, barveno H & E




Balamuthia mandrillaris

Balamuthia mandrillaris — cysty v mozkové tkani, barveno H & E
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