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Cyclospora cayetanense



Cyclospora cayetanensis

e Cyclosporiasis je stfevni onemocnéni pusobené mikroskopickym
cizopasnikem druhu Cyclospora cayetanensis.

¢ Druh Cyclospora cayetanensis byl poprvé jako cizopasnik Clovéka
popsan v roce 1994 v Peru.

e Lidé se nakazi Cyclosporou po pozfeni potravy nebo vody
kontaminované vykaly.

e Lidé Casto cestujici do endemickych oblasti jsou vystaveni mnohem
vétSimu riziku onemocnéni



Cyclospora cayetanensis — epidemiologie

o Lidé se cizopasnikem nakazi polknutim vysporulovanych oocyst Cyclospory, které predstavuji
infek¢ni stadium cizopasnika.

¢ Infikoyany ¢lovék vylucuje nevysporulované (nezralé, neinfekéni) oocysty ve vykalech. Tyto oocysty
yefvlr(ngjslm prostredi sporuluji a az po néekolika dnech az tydnech'se stavaji vysporulované a tedy
infekcni.

e Ztohoto dlivodu je pfimy pfenos
z ¢lovéka na clovéka a prenos z Cerstvé
kontaminované potravy nebo
vody nepravdépodobny.

e Ctyfi oocysty Cyclospory pochazejici
z Cerstvé stolice- barveno technikou
acid-fast stain from fresh stool stained.
Image: CDC (DPDx)

(Préimér oocyst 8 az 10 um)




Cyclospora cayetanensis

Nevysporulovana oocysta Oocysta se dvémi sporocystami

Fig. 3.26 Cyclospora cayetanensis. Diagrammatic representation of an unsporulated oocyst (left)
and an oocyst with two sporocysts — each with two slender sporozoites containing a spherical,

central nucleus



Cyclospora cayetanensis

Zivotni cyklus za&ina pozienim oocysty.

Oocysta obsahuje dvé sporocysty a
kazda pak dva sporozoity.

Po vniknuti do Clovéka dochazi
v tenkém stfevé k emergenci sporozoitu

Sporozoiti prodélavaji asexualni
rozmnozovani, ¢imz vznika mnoho
merozoitu, stejné pak jako prodélavaiji i
rozmnozovani sexualni, které vede ke
vzniku makro a mikrogametocytu.

Gamety spolu fuzuji a vznika zygota, ze
které vznika oocysta.

Clovék vyluduje ve stolici nevysporulované

oocysty. Za optimalnich podminek tyto
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oocysty dozravaji a stavaji se infekcni pro Clovéka.
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Cyclospora cayetanensis — zivotni
cyklus

* Oocysty vyluCované ve stolici nejsou infekcni. Primy tzv oral-fecal prenos je tak
nepravdépodobny a odlisSuje tohoto cizopasnika od zastupcl rodu
Cryptosporidium.

» Sporulace probiha ve vnéjSim prostredi a pfi teploté 22°C to 32°C trva nékolik
dnt azZ tydna.

* Vysporulovana oocysta obsahuje dvé sporocysty a v kazdé z nich jsou vzdy dva
podlouhli sporozoiti.

» V zazivacim traktu dochazi k excystaci a k uvolnéni sporozoitu, ktefi napadaji
epitelidlni bunky hostitele.

e Uvnitf téchto bunék dochazi k asexualnimu namnozeni a pozdéji také sexualni
fazi cyklu a vyvoji namnozeni oocyst, které jsou vylucovany se stolici.

« Cerstva zelenina a voda mUzZe slouZit jako prostfedek pfenosu a vysporulované
oocysty jsou polknuty s kontaminovanou potravou nebo vodou.

e Potencialni mechanismy kontaminace potravy a vody jsou stale predmétem
intenzivniho vyzkumu.



Cyclospora cayetanensis — onemocneni

Symptomy cyclosporiasy zacinaji v priméru 7 dni po infekci (od 2 dni do 2 tydn()
vysporulovanopu oocystou.

Mezi tyto symptomy Ize zahrnout:

Vodnaty prujem (diarrhea) — nejcastéjsi priznak
Ztrata chuti k jidlu

Ztrata vahy

Krece

Nafouknutost

Plynnatost

Nevolnost

Unava

DalSi méné casté priznaky:
Zvraceni
Horecka




Cyclospora cayetanensis - diagnostika

Mikroskopicky prikaz cizopasnika

1. Vlhka komurka — prochazejici svétlo — DIC nebo UV

2 Fast acid-stain

3. Barveni Safraninem nebo Trichromem




Cyclospora cayetanensis - diagnostika

Technika Fast acid stain




Cyclospora cayetanensis - diagnostika

Barveni safraninem




Cyclospora cayetanensis — terapie

* NejCastéji se doporucuji preparaty
Trimethoprim/sulfamethoxazole (TMP/SMX),
prodavané pod komercnimi nazvy Bactrim, Septra,
a Cotrim

e 74dna alternativni antibioticka Ié¢ba Cyclosporosy
nebyla doposud k terapii navrzena a doporucovana.

* Rada rutinné pracujicich zdravotnickych zafizeni
zatim rovnéz nema vypracované postupy na
spolehlivou identifikaci tohoto cizopasnika.



Cystoisospora belli



Cystoisospora belli

nevysporulovana oocysta vysporulovand oocysta

Cystoisosporiasis drive oznacovana jako isosporiasis je strevni
parazitarni onemocnéni postihujici clovéka. Bézné se vyskytuje v
tropickych a subtropickych oblastech a v typickém pripadé se prenasi
pozrenim kontaminované potravy a vody. Charakteristkym priznakem

je prljem, nemoc lze |éCit a existuji také ucinnd preventivni opatreni.



Cystoisospora belli

Patogenni agens:

 Paraziticka coccidie Cystoisospora belli, napada
epitelialni bunky tenkého streva a je jednou ze tri
coccidii napadajicich zazivaci trakt clovéka.

Ve kterych castech sveta se vyskytuje ?

» Cystoisospora je celosvétove rozsirena. Bézne se
vyskytuje v tropickych a subtropickych oblastech.



Cystoisospora belli

Muze byt Cystoisospora prenasena z osoby na osobu pfimo ?

e Cystoisospora je obvykle Sirena neprimo, prostrednictvim
kontaminované potravy a vody. To proto, ze parazit potrebuje
urcity Cas, aby ve vnéjsim prostredi dozral. Oral-anal kontakt s
infikovanym clovekem vsak riziko prenosu zvysuje.

Jaké jsou symptomy infekce vyvolané Cystoisosporou ?

* Nejtypictéjsi projev onemocnéni je ridky prdjem. DalSimi
symptomy jsou bolesti bricha, krece, ztrata chuti, nevolnost,
zvraceni a horecka.

* Pokud neni onemocnéni léCeno, tak u lidi s AIDS a s oslabenym
imunitnim systémem vede ke zdlouhavému a tézkému
onemocneni.



Cystoisospora belli

Rezervoarovy organismus — dobytek,
prasata

Zpusob Sireni: potrava (maso), voda
Geografickeé rozsireni: celosvetove ?
Inkubacni perioda: 3 — 39 dni

Diagnostika: oocysty ve stolici



Cystoisospora belli
Co je to cystoisosporiasis?

e Cystoisosporiasis je onemocnéni streva zpusobené
mikroskopickym cizopasnikem druhu Cystoisospora
belli. Tento cizopasnik byl drive oznacovan jako
Isospora belli.

* Parazit se prenasi ingesci potravy nebo vody, které
jsou kontaminovany vykaly infikovaného cloveka.



Cystoisospora belli

Jak se ¢lovék muze Cystoisosporou nakazit ?

* Lidé se nakazi po polknuti zralé oocysty cizopasnika
napriklad z kontaminované potravy nebo vody.

* Napadeni lidé vylucuiji s vykaly nezralé oocysty
cizopasnika, které potrebuji obvykle 1 az 2 dny
sporulace ve vnéjsim prostredi.

e Za urcitych okolnosti muze parazit dozrat i za dobu
kratSi nez jeden den.



Cystoisospora belli

1) Nevysporulované oocysty jsou vylucovany
s vykaly.

2) Clovék se nakazi ingesci kontaminované
potravy nebo vody obsahujici vysporulované
oocysty obsahujici sporozoity.

3) Zralé sporocysty ve strevé praskaji a uvolnuji
vzdy 8 sporozoit(, které napadaji epitelialni
burky.

4) V epitelu se sporozoiti transformuiji
v trofozoity, ktefi se asexualné mnozi
(schizogonie) a vznikaji merozoiti.
Merozoiti napadaji dalsi buriky epitelu
a mnoZi se v nich.

5) Cast trofozoitt prodélava sexudlni cyklus,
Gamogonii vznikaji makro a mikro
gametocyty, jejicxh fhzi vznikd zygota a ta
Vede ke vzniku nezralé oocysty, kterd
je vylucovédna z téla ven. V plidé oocysty
dozrava a stava se infekéni.

C. belli tak vyzaduje jen jednoho hostitele.

ﬂ Mature cocysts
with sporozcites

Immature oocysts
with sporocysts

Immature oocysts
with sporoblasts
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Microsporidia
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FIGURE 16.5 A diagram of a microsporan spore as revealed by
electron microscopy. AD, anchoring disk of the polar tubule; EN,
endospore; EX, exospore; MNB, manubrioid part of the filament; N,
nucleus; PA, polar aperture; PB, posterior body; PT, polar tube;
PL, lamellae of the lamellar polaroplast; PV, posterior vacuole; ER,
endplasmic reticulum densely populated with ribosomes; VPL, ve-
sicular part of the polaroplast.

Obr. 35 Microspora: spora druhu Pleistophora
hyphessobryconis se svinutou pélovou trubici (pf)

Obr. 36 St
spora, X =



Microsporidia - spora
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Figure 3

a. Diagram of the internal structure of a microsporidian
spore. The spore coat has an outer electron-dense
exospore and an inner, thicker electron-lucent endospore.
The extrusion apparatus (anchoring disc, polar tubule,
lamellar polar tubule coils) depends on the particular
species and can vary from a few to over 30.

b. Electron microscopy of a mature spore of E. hellem that
demonstrates the morphology of a microsporidian as
shown in schematic drawing.

Key: Ex = exospore, En = endospore, P = unit membrane,
A = anchoring disc, Pt = polar tubule, Lp = lamellar
polaroplast, Tp = tubular polaroplast, Pv = posterior
vacuole, R = ribosomes, D = diplokaryon nuclei,

Sp = sporoplasm.



Microsporidie v hostitelskych bunkach

705 Microsporidia in a plasmacytoma cell 706 Encephalitozoon hellem in cell culture
A clump of spores, probably of a species of Encephalitozoon,is ~ This parasite produces a disseminated infection in
seen in the cytoplasm of a macrophage in this bone marrow immunocompromised patients. E. hellem causes severe

smear from a patient with a plasmacytoma. This is a rare case keratoconjunctivitis and has also been found in the urine in

of microsporidiosis being detected in an immunocompromised  patients with signs of urinary tract disease. Spores have been

but HIV-negative patient. (Giemsa x 1800) identified, moreover, in sputum, nasal swabs and faeces. Some
of the spores seen here in tissue culture and stained with a
specific antibody have extruded their polar filaments. (IFAT
x 2000) (See also 900.)



Zralé spory microsporid

r

707 Mature spores of Enterocytozoon bieneusi in
human jejunal enterocyte

Previously considered to be nonpathogenic in humans,
infections are now being detected (particularly by biopsy) in
individuals with chronic enteritis, cholangitis and cholecystitis
who are immunocompromised, especially by AIDS (see also
901). Their possible pathogenic role has, however, not yet been
determined. Microsporidia are also suspected as a cause of ill-
defined neurological manifestations. Note that the coils of the
spiral filament of the spores seen in this biopsy lie in two rows
in cross-section. The parasite develops in direct contact with
the host cell cytoplasm. (Main section x 2800; inset x 14 000)

708 Mature spores of Septata intestinalis

This microsporidian is associated with nephritis and can also
produce a similar clinical picture to that seen with E. bieneusi.
Like that parasite, S. intestinalis develops in small-intestinal
enterocytes but within a type of parasitophorous vacuole. The
cross-section of a spore shows the coils of spiral filament lying
in a single row. (Main section x 2800 inset x 14 000)



Microsporidia - charakteriastika

Pojem microsporidia je obvykle pouZivan jako oznaceni pro obligatni intracelularni cizopasniky

nalezejici do kmene Microsporidia.

V soucasnosti je znamo pres 1200 druhi naleZejicich do 143 rodu, které byly popsany jako

paraziti velkého spektra hostitell a to jak obratlovci tak bezobratlych.

Mikrosporidia jsou charakteristicka produkci odolnych spor, které jsou v zavislosti na hostiteli
co do velikosti velmi variabilni. Vyznacuji se unikatnimi organelami, polarnim viaknem nebo
polarni trubickou, ktera je spiralovité stocena uvnitf spory. Velikost spor mikrosporidii
parazitujicich u ¢lovéka se pohybuje od 1 do 4 um a tato velikost je dalezitym diagnostickym

znakem.

Existuje nejméné 15 druht mikroskoporidii, které jsou popsany jako patogeni napadajici
clovéka: Ancaliia (formerly Brachiola) algerae, A. connori, A. vesicularum, Encephalitozoon
cuniculi, E. hellem, E. intestinalis, Enterocytozoon bieneusi Microsporidium ceylonensis, M.
africanum, Nosema ocularum, Pleistophora sp., Trachipleistophora hominis, T.

anthropophthera, Vittaforma corneae, a Tubulinosema acridophagus.

Encephalitozoon intestinalis byl dfive nazyvan Septata intestinalis, ale na zakladé podobnosti

morfologie, antigenni struktury a molekularnich dat, byl pak prefazen do tohoto rodu .

Diky sou¢asnym udajlim je znamo, Ze néktera domaci a divoka zvifata mohou byt pfirozené
napadena nékterymi druhy mikrosporidii: E. cuniculi, E. intestinalis, E. bieneusi. Ptaci,
predevsim papusci a rajky, jsou prirozené napadani E. hellem. E. bieneusi. Druh V. corneae

byl identifikovan v povrchovych vodach a spory Nosema sp. byly zjistény ve vodnich pfikopech,

- il mrcr e meomiddarmblh st Cm rmmmmatd lhvarrmts = it memrm X Ak 1001 Laisdey v me L sms s ods sm



Medicinsky vyznam microsporidii
Microsporidiosis

The medical importance of microsporidial infec- material from patients with HIV infection and
tions in humans has only recently been highlighted AIDS (see Table 19).
by the frequent recognition of these parasites in

Table 19 Microsporidiosis in humans

Genus and species Sites Geographical Notes
distribution

Pleistophora spp. Striated muscle USA Two cases, immunocompromised & &.
one HIV*, one HIV"

Encephalitozoon cuniculi Brain, kidney, liver, ? Global Very rare, four cases HIV™ or HIV*
Encephalitozoon hellem Systemic spread to nose, eye, ? Global May be transmitted via sputum. urine.
lung, kidney, etc. nasal aerosol; known only from HIV®
patients
Enterocytozoon bieneusi Small and large intestine, gall Global Found in 6-30% of all AIDS patients
bladder, bile duct, lung, nasal with chronic diarrhoea; one case HIV"
epithelium

continued



Medicinsky vyznam microsporidii

Table 19 Microsporidiosis in humans—contd

Nosema corneum Eye Single case, HIV"

Nosema ocularum Eye Single case, HIV"

Nosema connori Striated and smooth muscle, USA Single, immunodeficient (athymic)
generalised infant

Septata intestinalis Small and large intestine, kidney,  Global Found in about 2% of all AIDS patients
liver, gall bladder, bronchial with chronic diarrhoea

epithelium, systemic spread

‘Microsporidium africanum’ Eye Botswana Single case, adult ¢

‘Microsporidium ceylonensis’  Eye Sri Lanka Single case, 11-year-old &

The classification of some species is still disputed. Infections with other species in immunocompromised individuals have been
reported recently.



Encephalitozoon cuniculi



Encephalitozoon cuniculi

Fiaure 25.6 Possible sporoplasm of Encephalitozoon hellem in @  Figure 25.7 Duodenal enterocyte infected with Enterocytozoon
Jieneusi. Here, a merogonic (M) and a sporogonic (S) stage lie

I a



Microsporidia — zivotni cyklus
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Microsporidia — zivotni cyklus

Life cycle

iv
Infective stage Spore
B
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Polar
filament
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Sporogony
\ Production
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Infective spores released into the gut lumen

Laboratory diagnosis

Alternative staining methods for microsporidial spores in
stool samples are modified trichrome stain and uvitex 2B or
calcofluor fluorescence.




Microsporidia - vyvoj
* Infekcni stadium mikrosporidii je rezistentni spora, ktera preziva dlouho ve vnéjsim prostredi.

* Po pozfeni hostitelem, spora vystfeli polarni vlakno (trubicka) a infikuje hostitelskou buriku.
Infekéni sporoplasma se tak dostane do hostitelské bunky — eurakyota.

* Uvnitr hostitelské buriky se sporoplasma extenzivné deéli a to bud merogonii (binarni déleni) a
nebo sporogonii (mnohondsobné déleni).

e Tento vyvo i

mUzZe nastat bud pfimo po primém kontaktu s cytoplasmou hostitelské bunky (e.g.,
E. bieneusi

a nebo probihd uvnitf parazitoforni vakuoly (e.g., E. intestinalis).

* Bud pfimo v cytoplasmé nebo v parasitoforni vakuole se mikroskoporidie vyvijeji sporogonii ve
zralou sporu. Behem sporogonie se kolem spory formuje tlusta stena, ktera zajistuje resistenci
vUci podminkach vnéjsiho prostredi.

* KdyZ spory navysi svlj poCet a kompletné vyplni cytoplasmu hostitelské buriky, bunecnd sténa
praskne a spora se uvolni do prostredi, které je obklopuije.

* Tyto volné spory mohou infikovat dalsi hostitelské bunky a cyklus tak pokracuje.
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Microsporidia.
Encephalitozoon

Infekce nastava po pozreni nebo
vdechnuti spory.

Ve dvanacterniku je obsah spory
polarnim vlaknem injikovan do
hostitelské bunky.

V ni se parazit opakované binarné

mnozi a vznika velké mnozstvi spor.

Spory se uvolnuji z hostitelské bunky
a napadaji dalsi bunky.

A: Infective Stage
£L= Diagnostic Stage

E. heilem
E. cumicull
E. intestinalis

E. hieneus
E. infesfinalis

Intracellular development of E, ienewusi and E, intestinalis spores,
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Encephalitozoon infestinalis®

Development inside parasitophorous vacuole alzo occurs in E. hellerr and E. cumiculi,



Zivotni cyklus:
Encephalitozoon cuniculi

1) Imunodeficientni pacient (AIDS) je
oralné nakazen kontaminovanou
potravou (napf. z moci zvirete)

2) Ve strevé Cloveéka dojde injikovani
parazita do epitelialni bunky streva.

3) V ni se tvori parazitoforni vakuola,
ve které se parazit binarnim délenim
opakované mnozi.

4) Posledni binarni déleni ve ke vzniku
dvou jednojadernych sporoblastu,
které se dale diferencuji v infekeni

spory.

5) Spory jsou vylucovany z téla stolici.

Fig. 3.57 Life cycle of Encephalitozoon cuniculi, which may parasitize within a variety of hosts
including immune-depressive humans. (1) The infection of AIDS patients occurs via oral uptake of
spores that derive from urine of animals (via contaminated food or via touching of furs). The
mature uninuclear spore is characterized by five windings of the polar tube (1) and the occurrence
of a posterior vacuole (P). (2, 3) In human intestine the spore extrudes the polar tube which is
injected into a host cell. The uninuclear sporoplasm creeps through the tube in the eytoplasm of the
host cell, where it is included within a parasitophorous vacuole. (4, 5) Reproduction by repeated
binary fissions. The last binary fission (5) leads to two uninuclear sporoblasts, which each growing
up and differentiating into an infectious cyst. The latter are set free when the host cell is used up
and bursts. Thus these spores may become distributed in the whole body or set free in human stool.
HC host cell: N nucleus; NH nucleus of host cell; P posterior vacuole; W windings of the polar
tube; T polar tube



Klinicke priznaky mikrosporidioz

Druh mikrosporidie Klinicky priznak

Anncaliia algerae Keratoconjunctivitis, skin and
deep muscle infection

Enterocytozoon bieneusi Diarrhea, acalculous cholecystitis

Encephalitozoon cuniculi and E. hellem Keratoconjunctivitis, infection of

respiratory and genitourinary tract,
disseminated infection

Encephalitozoon intestinalis Infection of the Gl tract causing
diarrhea, and dissemination to ocular,
genitourinary and respiratory tracts

Microsporidium ceylonensis and M. africanum Infection of the cornea

Nosema sp. (N. ocularum), Anncaliia connori  Ocular infection

Pleistophora sp. Muscular infection
Trachipleistophora anthropophthera Disseminated infection
Trachipleistophora hominis Muscular infection, stromal keratitis,

(probably disseminated infection)
Tubulinosema acridophagus Disseminated infection

Vittaforma corneae (syn. Nosema corneum)  Ocular infection, urinary tract infection



Laboratorni diagnostika

* Mikroskopické vysetreni

* Transmisni elektronova mikroskopie TEM
* Imunofluorescence IFA

* Molekularni metody — predevsim PCR



Mikroskopicke vysetreni stolice
spory Encephalitozoon cuniculi barveno Chromotropem




Mikroskopicke vysSetreni stolice
spory mikroskopridii, barveno Gram chromotropem




Mikroskopicke vysSetreni stolice
barveno Giemsou




Elektronova mikroskopie TEM

Enterocytozoon bieneusi - spora




Monoclonal antibody-based immunofluorescence

identification of Encephalitozoon hellem.
Spores are present in a bronchoalveolar lavage specimen of an

AIDS patient




Agarose gel (2%) showing the diagnostic bands for species-specific
PCR diagnostic primers designed for microsporidia that infect

humans
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Trachipleistophora hominis



Trachipleistophora hominis

gure 25.1 Light micrograph of spores of Trachipleistophora



Ciliophora - nalevnici

(@)

Figure 10.5 Examples of rumen ciliates.
(a) Entoldinium caudatum, (b) Ophryoscolex purkinjei.
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Balantidium coli



Balantidium coli

* Balantidium coli, je malo se vyskytujicim stfevnim cizopasnikem clovéka.
Prenasi se fecal-oral prenosem pozrenim kontaminované potravy a vody.

* Infekce Balantidium coli probiha vétsinou bez priznakd, ale lidé silnéji
napadeni trpi prijmy a bolestmi bficha a mUze dojit az k perforaci tlustého
stfeva.

« Sifeni infekce lze omezit preventivni dobrou hygienou a umyvanim ovoce a
zeleniny na cestach.



Balantidium coli — vznik potravni vakuoly

Balantidium coli
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kinetosomes
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Endemicky vyskyt B. coli

* Balantidium je vzacné se vyskytujicim parazitem
clovéka v mirném pasmu. Mnohem castéji se
vyskytuje u prasat v teplejsim klimatu a u opic v
tropech.

* Napadeni Cloveka nastava predevsim tam, kde se
lide neridi spravnymi hygienickymi navyky.

* Balantidium coli je rozsireno celosvetove, ale
neg)vet5| prevalence dosahuje v tropech a v
subtropech a v rozvojovych zemich.
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Ingested
microbes
(bacteria)

A Size range: 28-152 um by 22-123 pm B ,\,!
Average size: 35-50 pm by 40 pm 3 ‘

FIGURE 7-5 A, Balantidium coli trophozoite. B, Balantidium coli trophozoite. (B, from Mahon CR, Lehmann DC,
Manuselis G: Textbook of diagnostic microbiology, ed 4, St Louis, 2011, Saunders.)

Contractile
vacuole
RN )
7]
Micronucleus Ayt
™
' i
A Size range: 43-66 u.m B 2 »
Average size: 52-55 pm UL .

FIGURE 7-6 A, Balantidium coli cyst. B, Balantidium coli cyst. (B, from Mahon CR, Lehmann DC, Manuselis G: Textbook
of diagnostic microbiology, ed 4, St Louis, 2011, Saunders.)

TABLE 7-1 E Balantidium coli TABLE 7-2 | Balantidium coli Cyst:
Trophozoite: Typical Typical Characteristics at
haracteristics at a Glance a Glance*
| Parameter Description _ , Parameter Description
E Size range 28-152 pm in length, 22-123 um Size range 43-66 um
i wide | Number and Two
| Motility Rotary, boring appearance of Kidney-shaped macronucleus |

usually present
Small spherical micrcnucleus;
may not be observable
One or two visible contractile
vacuoles in young cysts
Double cyst wall |
vacuoles and/or bacteria Row of cilia visible in between
Small cytostome present cyst wall layers of young
Layer of cilia around organism cysts

| Number of nuclei Two | nuclei

Kidney-shaped macronucleus |

Small spherical micronucleus

One or two visible contractile
vacuoles

Cytoplasm may contain food

Other features Other features

|
!
|
|
|
I
|
i
|
|
|

Intestinalni balantidiosa a
amebiosa:

léze stény tlustého streva
(a,b) Iéze pusobené E.
histolytika (c) Fagocytoza
cervenych krvinek (d)




Balantidium coli

Found in South and Central America, parts of Asia and some Pacific islands.
In its vegetative state, recognizable by the oval shape, coarse cilia, contractile vacuoles and the horseshoe- or kidney-shaped
macronucleus. Reproduction is by binary fission.

Cyst

B
o

Vegetative Cytostome

.

Spherical

or round .— Cilia

Macronucleus

Double wall Micronucleus

in concavity

Contractile
vacuole

50-100 x 40-70 um




Balantidium coli — trofozoiti, rozter stolice (3.15)
cysty — rozter stolice (3.16)

Trofozoiti Cysty
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Figure 22.17 Trophozoites of Balantidium coli. (Upper) Tissue
of pig large intestine. The cilia are visible surrounding the tropho-
zoites; also note the oral groove (arrow). (Image courtesy of
Dr. Forey, Veterinary Medicine, Washington State University/
Pullman.) (Lower) Trophozoite in human colon (note large mac-
ronucleus; some cilia are visible on the lower trophozoite
[arrow]). (Image courtesy of the CDC Public Health Image Li-
brary.) doi:10.1128/9781555819002.ch22.f17
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Balantidium coli — trofozoiti SEM




Balantidium coli — peristomalni cilie a vakuoly

; Figure 15.5 B. coli trophozoite, showing peristomal cilia (pc) and
L aptopharynx (cy). A bacterium (b) is lying inside the cytopharynx.



Balantidium coli — zivotni cyklus

HUMANS

(Large intestine)

Ingestion of cysts Balantidium coli Trophozoites, cysts
(Person to person) ’

in feces

Cysts survive

in food, water Penetration of bowel

(Ulcer formations to
muscle layer)

RARE extension
to extraintestinal sites:
Urinary tract infection

Vaginitis



Balantidium coli — trofozoiti a cysty

Cilia

¥

Micronucleus

Macronucleus

Micronucleus

Macronucleuys



Balantidium coli — zivotni cyklus

Feces
Feces

>

Oral infection

Fig. 3.53 Diagrammatic representation of the life cycle of Balantidium coli. The infection occurs
v oral uptake of cysts from feces of pigs. (1) Cyst outside bodies — excreted by pigs or infected
sumans. (2) After oral uptake, parasites hatch from the cyst inside the intestine and starts binary

“ssions (2.1). (3) Production of cysts inside the host and excretion within feces. CI cilia; CW cyst
wall; CY cytoplasm; MA macronucleus; M/ micronucleus



Balantidium coli — zivotni cyklus

Balantidium coli se prenasi cystami. Hostitel se obvykle nakazi
pozrenim kontaminované potravy a vody.

Po polknuti cysty dochazi v tenkém strevé Kk jeji excystaci a
trofozoiti pak kolonizuji tlusté strevo.

Trofozoiti zustavaji ve lumenu tlustého streva ¢lovéka a zvirat a
mnozi se zde binarnim délenim s konjugaci.

Trofozoiti prodélavaji encystaci a vznikaji infek€ni cysty.
Nékteri trofozoiti invaduji sténu tlustého streva a mnozi se.

Zralé cysty opoustéji hostitele s vykaly.



Balantidium coli — prenos a sireni

1) Napadeni lidé vyluCuji cysty
ve stolici.

2) Clovék sed nakazi ingesci
kontaminované potravy nebo vody.

3) V tenkém strfevé se s cyst uvolnuji
trofozoiti.

4) Ti se binarnim délenim mnozi.

5) Encystuji se a odchazeji do
tlustého stfeva a odtud ven se
stolici.

Balantidium coli vyzaduje pouze
jednoho hostitele. Lidé ziskavaji
infekci nejCastéji od prasat, které je
rezervoarem této nemaoci.
Balanditiosa je proto tzv. zoonosa.

The cysl is the infechous
stage and s acquirad by
the host through ingestion

of contaminated food or
waber

h

Some trophozoiles invade
the wall of the colan

_ﬁf Infective Stage
A\ = Diagnostic Stage




Balantidium coli — zivotni cyklus a patogenita

Life cycle

Cysts from
environment

\/”’Hﬁm\ :’_'E VWU \:f e
Encystation
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< Multiply
S by binary
fission

Cysts to
environment

Reservoir pig



Balantidium coli - patogenita




Balantidium coli — délici se trofozoit ve
sténe streva




Blastocystis hominis



Blastocystis hominis

« Blastocystis je bézné se vyskytujici mikroskopicky
organismus s celosvetovym rozsirenim.

* Plné poznani biologie Blastocystis a jejiho vztahu k
dalSim organismim zUistava zatim nejasné a je
predmeéetem intenzivniho vyzkumu.



Blastocystis hominis

Transmission electron micrograph of Blastocystis
ominis from culture. Vacuolated form showing nucleus (NU),
-entral vacuole (CV) surrounded by a thin cytoplasm,
nitochondrion-like organelles (M), and a surface coat (SC)



Blastocystis hominis

Taxonomicka klasifikace Blastocystis hominis je stale velmi kontroverzni.
V minulosti byl tento organismus povazovan za kvasinky, houby,
améby, bicikovce a sporozoa.

V soucasné dobé diky studiim na molekularni urovni gentit SSUrRNA byla
B. hominis umisténa do neformalni skupiny nazvané Stramenopila
(Silberman et al. 1996).

Tato skupina Stramenopila je definovana na zakladé molekularni
fylogeneze jako heterogenni evolucni seskupeni jednobunécnych a
mnohobunéénych protistl véetné hnédych ras, rozsivek, chrysophyta,
vodni plisné atd. (Patterson, 1994).

Cavalier-Smith (1998) povazuje Stramenopila za identické s jeho infrarisi
Heterokonta soucasti FiSe Chromista. Z tohoto dlivodu je podile
Cavalier-Smitha, B. hominis oznacovana jako heterokontni chromista.



Blastocystis hominis

External environment Host intestine

Culture

Granular

Cyst

Cyst
intermediate

Figure 26.13 Proposed life cycle for Blastocystis hominis (Redrawn from Stenzel and Boreham 1996, with permission from author an
publisher) 3



Blastocystis hominis

Prabéh zivotniho cyklu a Sifeni B. hominis je stale predmétem
vyzkumu. Z tohoto diivodu je zde uvedeny cyklus spise
hypoteticky.

Typickou formou nachazenou v lidské stolici jsou cysty, které
dosahuji velikosti od 6 do 40um.

Tlusto-sténné cysty, které jsou pritomny ve stolici jsou
povazovany za prostredek prenosu cizopasnika
uskutec¢novaného zirejmé v cestou fecal-oral pozrenim
kontaminované vody nebo potravy.

Cysty napadaji epitelialni bunky zazivaciho traktu a asexualné
se mnozi. Vznikaji vakuolarni formy parazita, ze kterych vznikaji
multivakuolarni a amoeboidni formy.

Multivakuolarni forma se vyviji v pre-cystu, ktera dava vznik
tenko-sténné cyste, ktera je zrejmé zdrojem autoinfekce.

Amoeboidni forma dava vznik pre-cyste, ktera se vyviji
schizogonii v tlustosténnou cystu.

Tlusto-sténna cysta je vylucovana s vykaly.



Nucleii Vacuole

Size range: 5-32 pm

TABLE 7-6 Blastocystis hominis .
| Vacuolated Form: Typical aS OcyS IS

Characteristics at a Glance

| Parameter Description I n .
1 m n |}
Vacuole Centrally located | .

Fluid-filled structure !
Consumes almost 90% of organism _J

| Cytoplasm Appears as ring around periphery
' of organism |
' Nuclei Two to four located in cytoplasm

Average size: 7-10 pm
FIGURE 7-11 Blastocystis hominis vacuclated form.

FIGURE 7-12 Trichrome stain, 1000x. Typical Blastocysty §

hominis vacuolated form.

vakuolizovana
forma

Fig. 4.128 (a-c) Blastocystis species: light micrographs of single cyst stages (a, b) and in binary
division (c). CV central vacuole; N nucleus; P peripheral cytoplasm



Blastocystis: mikrofoto (a) diagram deleni
trofozoita (c)

Fig. 3.56 Blastocystis: light micrograph (a, b) and a diagrammatic representation of the division
of trophozoites (c) according to Zierdt. N nucleus; V vacuole; ZY cytoplasm



Blastocystis hominis

B. hominis se mnozi sporulaci a
nebo binarmim délenim.

Organismus prodélava nékolik
morfologickych forem

B. hominis se vyznacuje sexualnim
| asexualnim rozmnozovanim.

B. se mUze pomoci pseudopodii
protahovat.

Zivotni cyklus neni jesté Uplné
popsan.
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Jak se Clovek nakazi ?

Jak je presne Blastocystis prenasena neni dosud s
urcitosti znamo, ale pocet infikovanych lidi stoupa
v oblastech s nizkou urovni hygieny.

Soucasné studie naznacuji predevsim tyto cesty
DFenosu:

* Polknuti kontaminované potravy nebo vody

« Pobyt v dennich stacionarich poskytujicich peci
napr. bezdomovcum

« Kontakt se zviraty




Jakeé jsou zpusoby prevence ?

Umyvat si ruce mydlem a horkou vodou po pouziti zachodu,
vymene plen a pred manipulaci s potravinami.

Ucit déti dulezitosti umyvani rukou jako prevence vugci infekci.
Vyhnout se konzumaci kontaminované potravy a vody.
Umyvat a loupat syrovou zeleninu a ovoce pred jidlem.

Pri cestach do exotickych zemi se vyhnout piti vody z
rizikovych zdroju jako je neprevarena vodovodni voda a
vyhnout se konzumaci neuvareného jidla umyvaného v
neprevarené vodovodni vodeé.

Pit jen original balené a pasterizované napoje a napoje
pripravované z prevarené vody jako je kava a €aj, které jsou k
piti bezpecné.



Pneumocystis jiroveci



Pneumocystis jiroveci

Celosveétové rozSifeny parazit plic. Jméno na pocest prof O. Jirovce.
Poprvé jej popsal u Cloveka. Druh P. carini se vyskytuje spiSe u zvirat.

Vyskytuje se asi u 40% imunodeficientni pacientd. Dfive problém

u nedonosSenych déti.

Podle molekularni analyzy RNA je pribuzny houbam. Podle pfitomnosti organel
mitochondrie, jadro, Golgiho aparat a podle zpusobu déleni se jedna u blizce

pribuzného amébam.

Je to zfejmé predstavitel velice staré skupiny protozoi.

FIGURE 7-14 Pneumocystis jiroveci, multiple forms (iron
hematoxylin stain, x1000).

> \ Contains 4 to 8 nucl
(intracystic bodies)

Size range: 4-12 um in diameter
FIGURE 7-15 Pneumocystis jiroveci cyst.

TABLE 7-11 | Pneumocystis jiroveci

Trophozoite: Typical
Characteristics at a Glance

E_Parqmetgr ~ Description
| Size 2-4 um

| Shape Ovoid, ameboid
| Number of nudlei One

TABLE 7-12 | Pneumocystis jiroveci Cyst:

Typical Characteristics at

a Glance
| Parameter  Description 1
| Size Diameter, 4-12 um ‘
E Shape Roundish
% Number of nuclei Four to eight;

unorganized
or arranged in
a rosette



893 Pneumocystis jiroveci in lung smear
This organism, which is present as a commensal in many
animals, is an opportunistic parasite in humans. It produces
eight-nucleated cysts that can be seen in smears of pulmonary
aspirates. (Giemsa x 2500) (See also 1026.)

e ~ - P B i S i

894 Pneumocystis pneumonia

Before the use of a highly active antiretroviral treatment
(HAART) in the Western world, but also in Africa, one of the
commonest presenting opportunistic infections was
Pneumocystis pneumonia in patients with AIDS. The above

895 Silver stain of section of lung biopsy radiog rapl‘q shows typlc'aL feature_s of bll,:ateral, symmetrical,
Ihe encysted P, jiroveci is seen as black objects in the foamy s0-called ‘ground glass’ shadowing, which often spares the
txudate that fills the alveoli. (Grocott stain x 200) apices and costophrenic angles and most commonly radiates

from the hila.



Pneumocystis jiroveci — zivotni cyklus

1) Imunokompromitovany Clovék
vdechne drobné cysty. Uvnitf
kazdé je 8 haploidnich trofozoitu
které se lihnou z cysty.

2) Vzdy 2 trofozoiti fuzuji a vznika
zygota (diploidni) , ktera se
déli na dvé nova stadia.

3) Zygota se zacina encystovat
a formuje se v ni 8 jader.

4) Ty se meni na 8 mladych
trofozoita.

9) Vznika zrala s novou generaci
intracystickych télisek.

INHALATION

o - P
EXCRETION

MEIOSIS 1

Fig. 3.55 Diagrammatic representation of the life cycle of Pneumocystis jiroveci. (1) Immu-
nocompromised persons inhale tiny cysts from infected persons. Inside their lungs eight
trophozoites hatch from each cyst. (2-4) Always two trophozoites fuse and thus form a zygote,
which may become divided repeatedly into two new stages. (5) Zygotes start encystation by
forming a wall. (6-8) Formation of eight nuclei. (9) Formation of eight young trophozoites. (10)
Mature cyst with a new generation of intracystic bodies. CW cyst wall; DW developing cyst
stage; EP early cyst; FN fusion of nuclei; /B intracystic body; MC mature cyst; N nucleus; PT
protrusion; RN remnants of plasma; SN synaptonemal complex; TR trophozoites (haploid); TRD
trophozoites (=diploid)
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