Apicomplexa — obecna charakteristika

e Extrémné velka a rozmanita skupina (vice nez 5000
druh)

* Nékteré rody napadaji clovéka (viz tabulka)
* Monofyleticka skupina — predevsim paraziti

e Spolecneé s Ciliata a Dinoflagellata tvori vyssi skupinu
Alveolata

* Intracelularni paraziti (parazitoforni vakuola)

* Apikalni komplex — rhoptrie, polar ring, mikromeny,
conoid

e Zivotni cyklus — sporogonie, merogonie, gametogonie



Apicomplexa - klasifikace

Table 5 The protozoa (phylum Apicomplexa) of medical importance

Phylum Subclass Order Family

Genus and Species

Sarcomastigophora (see Tables 17 and 18)
Ciliophora (see Table 17)
Microspora (see Table 19)
Apicomplexa
Piroplasmasina Babesiidae'

Coccidiasina
Eucoccidiorida
Suborder Haemospororina
Plasmodiidae

Suborder Eimeriorina
Sarcocystidae

Eimeriidae

Cryptosporidiidae

Babesia bovis

B. divergens

B. microti

Babesia sp. Near odocoilei

Plasmodium (Plasmodium) vivax
P.(P) ovale

P (P) malariae

P (P) knowlesi?

P. (Laverania) falciparum

Toxoplasma gondii

Sarcocystis hominis®

S. suihominis®

Sarcocystis spp.”

Isospora belli

Cyclospora cayetanensis
Cryptosporidium hominis

C. parvum

Cryptosporidium sp. near parvum®



Apicoplexa - charakteristika kmene

Table 11.1 Aplcomplexan genera mfectmg humans

:;Genera 'Transmissibn | Disease or comment
Plasmodium Mosquito Malaria
Cryptosporidium Fet-;al—oral _\;Vatery diarrhea
Isospora ” Soil Watery diarrhea
Cyclospora ; Soil Watery dia rr-hea
Toxoplasma Felines are definitive host Neur.'ol-ogical manifestations
Sarcocystis Predator—prey - Extremely ra;e infection
Babesia Tick Rare zoo_notic disease
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Kladogram - vztahy mezi
Apicomplexa a Alveolata
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q apicomplexans

colpodellids

perkinsids

dinoflagellates

ciliates

stramenopiles

L L L




veolata

 Kmen: Sporozoa (Apicomplexa)
Jednobunécni vyznacujici se apikalnim komplexem:
polarni kruh, rhoptrie, mikronemy a conoid, v zivotnim

cyklu se vyskytuji sexualni procesy, vSichni parazituji

rady:

Eimeriida:

suihominis.
Piroplasmida:

Haemosporida:

Cryptosporidium parvum,Toxoplasma
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Isospora belli, Sarcocystis hominis, S.

Babesia microti,

B. divergens, B. gibsoni
Plasmodium falciparum,
P. malariae, P. ovale,

P. vivax
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Apicomplexa - morfologie

A Toxoplasma gondii tachyzoite

Conoid

Apical polar ring

Micronemes

Rhoptries

Dense granules

Mitochondrion

Subpellicular
microtubules

Apicoplast

Endoplasmic

reticulum
Nucleus

Plasma
membrane

Inner membrane
complex with
underlying subpellicular
network (not shown)

Posterior pole



Apicomplexa - sporozoit

pm

Obr. 84 Apicomplexa: a sporozoit. ac = apikalni
komplex, min = mikronemy, rho = roptrie.

b mikropér v pficném (vlevo) a podélném prurezu
(vpravo). pm = plazmaticka membrana,

ims = systém vnitfnich membran (alveoly)
(pfevzato z Scholtysecka a Mehlhorna).

Obr. 94 Haematozoea: Haemosporida, schematické znazornéni zmén v merozoitu Plas-

modium knowlesi pfi priniku do hostitelské bunky. mj = pohyblivy bunéény spoj posouva-
jici se zpét po invadujicim sporozoitu; n = jadro, rho = roptrie v riiznych stadiich vyprazd-
fovani, sc = bunécny povlak (pfevzato z Bannistera).



InfekCni stadia - oocysty

&
Obr. 82 Apicomplexa:
0C a oocysty Eimeria stiedai.
rbs b oocysta druhu r. Eimeria
Pk z rekta gekona. ¢ schéma
oocysty. n = jadro,
spz oc = sténa oocysty,
rb = svétlolomné télisko,
rb rbo = zbytkové télisko
oocysty, rbs = zbytkové
rbo télisko sporocysty,
spc = sporocysta,
spz = sporozoit.




InfekCni stadia - cysty
Infekéni stadia vétSiay prvoku jSou chranéna cystou.
Sporozoiti = infek¢ni stadia v cysté = excystace = trofont (trofozoit)
Oocysta = mnohonasobné déleni = sporogonie

Oocysta = sporocysta = sporozoiti; (sporulace)




Apicomplexa — typicky zivotni cyklus

* Sporogonie — nepohlavni rozmnozovani
* Gametogonie — pohlavni rozmnozovani

* Merognonie — nepohlavni rozmnozovani
(schizogonie)

* Endodyogonie
* Endopolygonie



Apicomplexa - prenos

 Paraziti strevni - Ingesce (fecal-oral)

(napr. pozreni oocysty, tkanové cysty,
kongenitalné, kontaminace)

* Cryptosporidium

* |sospora

Cyclospora

Toxoplasma

* Sarcocystis

 Paraziti krevni — vektor (komar, klistée)

e Plasmodium
e Babesia



Zpusoby prenosu Toxoplasma gondii

Natural cycles

ingestion of tissue stages

’; congenital
o ! transmission

and carnivorism

ingestion of
oocysts

undercooked
meat

congenital

Incidental cycles



Apicomplexa:

Prenos vektorem

* Sporogonie
Gametogonie
Merogonie

104 Generalised life cycle of a malaria parasite

The diagram is based on the life cycle of Piasmodium vivox and Plasmodium ovale. The invertebrate cycles of all malaria species
of humans and other mammals are similar and take place in female anopheline mosquitoes only. The sexual stages (1), male
(micro-) gametocytes and female (macro-) gametocytes are taken (2) into the stomach of a female Anopheles when it feeds,
Within the blood meal (which is surrounded by a peritrophic membrane secreted by the mosquito gut cells), the gametocytes
mature to the micro- and macrogametes, which fuse (3); the resulting zygote forms a motile ookinete (also known as a ‘travelling
vermicule’) (4). This ookinete penetrates the peritrophic membrane and then the midgut wall, and comes to rest between the outer
membrane of the midgut and the midgut epithelial cells. There it develops into an oocyst (5) within which develop several
thousand sporozoites. When mature (after about 7-20 days - depending upon the host and parasite species, and the
environmental temperature), the sparozoites escape into the body cavity by rupturing the oacyst wall; they then migrate through
the body cavity and penetrate into the acini of the salivary glands (6). After a further, brief period of maturation there, they enter
the salivary ducts, from where they are passed into a new vertebrate host (7) when the masquito next feeds. In humans, the
sporozoites pass via the blood stream into parenchymal cells of the liver (8A), where they form large, pre-erythrocytic (PE)
schizonts (9A) in which form several thousands of daughter cells, called merozoites. After about 7-21 days (depending on parasite
species), these merozaites enter red blood cells within the hepatic sinusoids to start the asexual intraerythracytic cycle {10) and to
form new gametocytes (1). The asexual red cell stages are responsible for the pathological changes that accur in malaria. In the
true relapsing species of Plasmodium (i.e. P vivax and P. avale in hurans), same sparozoites remain latent as rounded,
unicellular hypnozoites (8B) that only start the process of pre-erythrocytic schizogony (98) several months after they first arrive
in the hepatacytes. This stage does not exist in Plasmodium falciparum or Plasmodium molarioe. (See 109-115, 145, 153-157

and 162.)



Cyklicnost - zivotni cyklus
priklad - Apicomplexa:
1) Nepohlavni faze — Schizogonie (Merogonie)

2) Pohlavni faze — Gamogonie
3) Nepohlavni faze - Sporogonie



Apicomplexa - typicky zivotni cyklus

‘ gametes \ - \ zygote I

GAMETOGONY "‘ l SPOROGONY

mer;mites l h
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sporozoites




Nepohlavni rozmnozovani

Binarni déleni: nepravidelné (Sarcodina)
podélné=longitudinalni (Mastigophora)
pfi¢né = transversalni (Ciliophora)
§ikmé = (Opalinata)
sekvence déleni je: (1) kinetosom, (2) kinetoplast, (3)
nucleus, (4) cytokinesis

déleni ma povahu mitézy s vyjimkou macronucleus
nalevniku - dé€li se amitoticky
— |
Mnohonasobné déleni (merogonie, schizogonie) — néktera Sarcodina,
| Sporozoa)

Je to opakované déleni jadra a zakladnich organe! pred cytokinezi.
Teoreticky probiha ve stejnych fyziologickych podminkach.



Typy mnohonasobneho deleni

(c) Eimeria - formovani mikrogamet

(d) Plasmodium — formovani mikrogamet - exflagelace



Krogameta

M




Definice pojmu

Schizogonie vede ke vzniku schizontii — periferalni usporadént.
dcefinnych bunék = merozoitd. Je to nepohlavni mnohondsobn4 mitosa
nasledované simultdnni cytokinesi. 22 matefské buriky ziistane readualm ‘
masa rrotoplasmy.

Schlzont je burika'prod€lavajici schizogonii, jesté pied probéhnutim
cytokinese.

Merozoit je dcefinnd burika vznikla schizogonii. Merozoiti davaji zmk
dalsi fazi merogonie nebo gametogonie. |

Merogonie je mnohonédsobné déleni na merozoity.

Schizogonie vedouci tedy ke vzniku merozoitl je merogonie.



Zakladni typy merogonie

Dva typy merogonie:
e endomerogonie
endodvogonie = dva rovi jedinci vinitf buriky matefské
(Toxoplasma, Sarcocystis)
endopolygonie = déleni jadra, pak ostatnich organrel
(Entamoeba, Eimeria)
mnohonasobna synchronni endopolygonie = déleni organel pred
gt délenim jadra (Sarcocystis, Plasmodium)

/
e ektomerogonie = vnéj$i merogonie = merozoiti vysunovani do

parazitofor: i vakuoly (Eimeria, Theileria, Babesia)




Typy mnohonasobnéeho deleni

(a) Entamoeba — formovani vegetativnich stadii po excystaci

(b

(b) Plasmodium — formovani merozoitt v merontech (Eimeria, Theileria)
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Endodyogonie - Toxoplasma




Typy binarniho deleni

Toxoplasma

Balantidium

Opalina




Binarni deleni - endodyogonie




Endopolygonie - Toxoplasma
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