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

« Balantidium coli, je malo se vyskytujicim stfevnim cizopasnikem
Clovéka. Prenasi se fecal-oral prenosem pozienim kontaminované
potravy a vody.

» Infekce Balantidium coli probiha vétSinou bez pfiznaku, ale lidé
silnéji napadeni trpi prujmy a bolestmi bficha a muze dojit az k
perforaci tlustého streva.

- Sifeni infekce Ize omezit preventivni dobrou hygienou a umyvanim
ovoce a zeleniny na cestach.



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 SEM




Balantidium coli — vznik potravni vakuoly
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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
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Balantidium coli — zivotni cyklus

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

Po polknuti cysty dochazi v tenkém streveé k jeji excystaci a
trofozoiti pak kolonizuji tlusté strevo.

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

Trofozoiti prodélavaji encystaci a vznikaji infekcni cysty.
Nékteri trofozoiti invaduji sténu tlustého streva a mnozi se.

Zralé cysty opoustéji hostitele s vykaly.



Balantidium coli — zivotni cyklus a patogenita
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Balantidium coli - patogenita




Balantidium coli — prenos a sSireni
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Endemicky vyskyt B. coli

» Balantidium je vzacné se vyskytujicim parazitem
Cloveka v mirneém pasmu. Mnohem cCasteji se
vyskytuje u prasat v teplejsim klimatu a u opic v
tropech.

« Napadeni Cloveka nastava predevsim tam, kde
se lidé neridi spravnymi hygienickymi navyky.

* Balantidium coli je rozsireno celosvetove, ale
nejvetsi prevalence dosahuje v tropech a v
subtropech a v rozvojovych zemich.



Sifeni a prenos B. coli

Balantidium coli se Sifi fecal-oral prenosem. Clovék se nakazi
polknutim kontaminované potravy nebo vypitim kontaminované
vody nebo kontaktem s napadenymi zviraty a lidmi.

Zpusoby prenosu jsou nasledujici:

pozrfeni masa, ovoce a zeleniny kontaminované infikovanou
osobou nebo fekaliemi infokovanych zvirat.

vypitim nebo umyvanim potravy v kontaminované vode

diky Spatnym hygienickym navykum
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Microsporidia (continued)
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Microsporidia - charakteriastika

Pojem microsporidia je obvykle pouzivan jako oznaceni pro obligatni intracelularni cizopasniky
nalezejici do kmene Microsporidia.

V soucasnosti je znamo pies 1200 druht( nalezejicich do 143 rodu, které byly popsany jako
paraziti velkého spektra hostitelG a to jak obratlovcu tak bezobratlych.

Mikrosporidia jsou charakteristicka produkci odolnych spor, které jsou v zavislosti na hostiteli
co do velikosti velmi variabilni. Vyznacuji se unikatnimi organelami, polarnim vlaknem nebo
polarni trubi€kou, ktera je spiralovité sto€ena uvnitr spory. Velikost spor mikrosporidii
parazitujicich u ¢lovéka se pohybuje od 1 do 4 ym a tato velikost je dllezitym diagnostickym
znakem.

Existuje nejméné 15 druhil mikroskoporidii, které jsou popsany jako potogeni napadajici
¢lovéka: Anncaliia (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 drive nazyvan Septata intestinalis, ale na zakladé podobnosti
morfologie, antigenni struktury a molekularnich dat, byl pak prefazen do tohoto rodu .

Diky sou€asnym udajum je znamo, ze néktera domaci a divoka zvirata mohou byt prirozené
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
prikopech,

Tubulinosema acridophagus, je parazit hmyzu a souc¢asné dobé (2012) byly popsany dva
pripady diseminované mikrosporidiosy vyvolané timto cizopasnikem.



VPL

PT

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 =



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 - vyvoj

InfekCni stadium mikrosporidii je rezistentni spora, ktera pfeziva dlouho ve vnéjSim
prostredi.

Po pozieni hostitelem, spora vystreli polarni viakno (trubiCka) a infikuje hostitelskou
buriku. Infekéni sporoplasma se tak dostane do hostitelské bunky — eurakyota.

Uvnitf hostitelské bunky se sporoplasma extenzivné déli a to bud merogonii (binarni
déleni) a nebo sporogonii (mnohonasobné déleni).

Tento vyvoj muze nastat bud pfimo po pfimém kontaktu s cytoplasmou hostitelské
bunky (e.g., E. bieneusi) a nebo probiha uvnitf parazitoforni vakuoly (e.qg., E.
intestinalis).

Bud pfimo v cytoplasmé nebo v parasitoforni vakuole se mikroskoporidie vyvijeji
sporogonii ve zralou sporu. Béhem sporogonie se kolem spory formuje tlusta sténa,
ktera zajistuje resistenci vici podminkach vnéjsiho prostredi.

Kdyz spory navysi svij poCet a kompletné vyplni cytoplasmu hostitelské bunky,
bunecCna sténa praskne a spora se uvolni do prostredi, které je obklopuje.

Tyto volné spory mohou infikovat dalSi hostitelské burnky a cyklus tak pokracuje.



Microsporidia — zivotni cyklus
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Microsporidia — zivotni cyklus
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Laboratory diagnosis

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




Aﬂ Infective Stage
A= Diagnostic Stage

Enterocytozoon bieneusi

OAA

Encephalitozoon inteshnalis®
*Development inside parasitophorous vacudle alzo occurs in E. hellerm and E. cumiculi,




Bezne mikroskporidie Cloveka

Species

W (

8

. locslgstion

Pathogenesis

-

Encephalitozoon cuniculi
Encephalitozoon hellem
Enterocytozoon bieneusi
Encephalitozoon (Septata) intestinalis
Nosema connori

Nosema corneum

Microsporidium africanum

Pleistophora sp.

Generalized, brain, etc.

Corneal epithelia
Enterocytes—gut
Enterocytes—gut
Generalized
Corneal stroma |
Corneal stroma

Muscle fibres

Convulsions, etc.
Keratopathy
Diarrhoea
Diarrhoe.a
Multi-organ

Keratitis

Keratitis

Myositis




Klinicke priznaky mikrosporidioz

Druh mikrosporidie

Anncaliia algerae

Enterocytozoon bieneusi
Encephalitozoon cuniculiand E. hellem

Encephalitozoon intestinalis

Microsporidium ceylonensis and M. africanum
Nosema sp. (N. ocularum), Anncaliia connori
Pleistophora sp.

Trachipleistophora anthropophthera
Trachipleistophora hominis

Tubulinosema acridophagus
Vittaforma corneae (syn. Nosema corneum)

Klinicky priznak

Keratoconjunctivitis, skin and
deep muscle infection

Diarrhea, acalculous cholecystitis

Keratoconjunctivitis, infection of
respiratory and genitourinary tract,
disseminated infection

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

Infection of the cornea
Ocular infection
Muscular infection
Disseminated infection

Muscular infection, stromal keratitis,
(probably disseminated infection)

Disseminated infection
Ocular infection, urinary tract infection



Trachipleistophora hominis

gure 25.1 Light micrograph of spores of Trachipleistophora



Laboratorni diagnostika

Mikroskopické vysetreni

Transmisni elektronova mikroskopie TEM
Imunofluorescence IFA

Molekularni metody — predevsim PCR



Mikroskopicke vysetreni stolice
spory Encephalitozoon cuniculi barveno Chromotropem




Mikroskopicke vysetreni 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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Dekuji za pozornost



Initiation or optimization of antiretroviral therapy is the cornerstone of treatment of microsporidiosis
in HIV-infected patients. Immune restoration to CD4 cell count >100 cells/mm3 is associated with
resolution of symptoms of enteric microsporidiosis. Management of severe dehydration,
malnutrition, and wasting with fluid support and nutritional supplementation should be provided.
Use of antimotility agents for diarrhea control can be considered in infected adults.

For gastrointestinal infections caused by Enterocytozoon bieneusi, fumagillin 20 mg orally three
times daily is the only drug with proven efficacy. However, its use is associated with severe
thrombocytopenia in 30-50% of patients, which is reversible upon discontinuation of treatment,
and the drug is not currently available in the United States.

For disseminated (not ocular) and intestinal infection attributed to microsporidia other than E.
bieneusi and Vittaforma corneae, the drug of choice is albendazole 400 mg orally twice daily.
Treatment should continue until immune reconstitution has been maintained for at least 6 months.
Itraconazole 400 mg orally daily plus albendazole 400 mg orally twice daily may have activity for
disseminated disease attributed to Trachipleistophora or Anncaliia.

For ocular infection, the treatment of choice is topical fumagillin bicylohexylammonium (Fumidil B)
3 mg/mL in saline (fumagillin 70 pg/mL) eye drops: two drops every 2 hours for 4 days, then two
drops four times daily (investigational use only in United States) plus albendazole 400 mg orally
twice daily for management of systemic infection.



