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ABSTRACT

Description of Trichobilharzia regenti as a new species of nasal bird schistosome in
1998 was only the first step in our knowledge of this extraordinary parasite. Natural definitive
hosts of 7. regeni are anseriform birds, but infective larvae — cercariae — are able to penetrate
also into mammalian hosts including humans. There they are causative agents of
hypersensitive skin immune reaction called cercarial dermatitis or swimmer’s itch.

Contrary to other schistosomes, miracidia of 7. regenti hatch directly inside the
definitive host tissue. Schistosomula migrate through the nervous system of vertebrates and,
together with adult worms, they have predominantly extravascular localization in definitive
hosts. Adult worms have a short lifespan and low degree of sexual dimorphism, connected
with lower dependence of adult females on long-term contact with males.

During the life cycle, 7. regenti can be found within three different environments
(freshwater, tissue of intermediate molluscan host and tissue of vertebrate host). Each of the
seven developmental stages has a different role in the life cycle which corresponds with
different organization of various organ systems.

The introductory part of the thesis is focused entirely on ontogenetic changes of
surface ultrastructure and body musculature of particular stages of 7. regenti and other
(especially human) schistosomes. The attached publications are then concentrated on
tegumental transformation of schistosomula in vitro, changes in arrangement of body
musculature during 7. regenti life cycle and localization of dominant antigenic structures on
the surface and in the body of cercariae, schistosomula and adult worms of 7. regenti.

Due to close taxonomical relationship and similar life cycle, many characteristics of
surface tegument and body musculature of 7. regenti resemble those of human schistosomes.
Mechanism of gradual transformation of the cercarial head organ to the oral sucker of
schistosomula, or presence of radial muscle fibers in cercarial body and subsequent increase
of their number in schistosomula and adult worms have newly been described for 7. regenti.
Based on photodocumentation from accessible articles, the above mentioned changes of
muscle organization concern not only 7. regenti, but presumably also the entire family
Schistosomatidae.

The most apparent differences between the teguments of human schistosomes and
T. regenti can be found in adult worms. While in human schistosomes the male tegument has
usually more complicated topography compared to females, both genders of 7. regenti show

similar tegumental ultrastructure.



INTRODUCTION

Schistosomes are ranked among the most important parasitic helminths with
a significant pathological effect on millions of people in tropical areas worldwide. Except for
human schistosomes, the family Schistosomatidae also contains numerous representatives,
which parasitize in adulthood a wide range of other worm-blooded vertebrate hosts. Among
them, aproximately 40 species of bird schistosomes belonging to the genus Trichobilharzia
can be found (Blair and Islam 1983).

Although members of the genus Trichobilharzia are bird schistosomes, and their
natural definitive hosts are birds, infective larvae (cercariae) can infect also mammals
including humans. Cercariae penetrating into the host skin from water milieu are responsible
for subsequent local inflammatory immune reaction known as cercarial dermatitis or
swimmer’s itch. These symptoms are reported from many countries all over the world,
including those in temperate zone (Kolafova ef al. 1999). The number of outbreaks in new
regions increases during the last years, and cercarial dermatitis can therefore be regarded as
an emerging disease (Hordk and Kolarova 2011).

The above mentioned host immune reaction can entrap and eliminate parasites in the
skin (Koufilova et al. 2004), but not all parasites are always destroyed. Under certain
circumstances some of them may continue with their migration (Horak ef al. 1999, Hradkova
and Hordk 2002). While migration in specific host is usually terminated by adulthood of
parasites, larvae penetrating into an accidental host develop slower without reaching maturity
(Blazové and Horak 2005). In species where the migratory way leads through vital organs the
infection can cause serious problems to the host.

This is also the case of 7. regenti. This species belongs to a small group of
schistosomatid species where definitive localization of adult worms is in the nasal tissue
(Hordk et al. 1998a), and it is the only one where a strong affinity of larvae to the nervous
system was confirmed (Hordk et al. 1999). After penetration of 7. regenti cercariae into the
host skin, they transform to schistosomula and migrate through the peripheral nerves to the
central nervous system. They feed on nervous tissue and destroy it mechanically by migration.
This can be manifested by neuromotor disorders or leg paralysis in the specific avian as well
as accidental mammalian hosts (Horak ef al. 1999, Kolarova et al. 2001, Koutilova et al.
2004).

Trichobilharzia regenti as a potentially dangerous pathogen with confirmed

distribution in many European regions (Jouet et al. 2010) is an attractive target for research.
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Till now, T. regenti was studied in detail mainly in the stage of cercaria and schistosomulum,
i.e. stages that are responsible for infection of vertebrate hosts and pathology connected with
intravertebrate migration through the nervous tissue. No or little attention has been paid to the
other stages, for which data about ultrastructure of surface and morphology of muscles were
incomplete or missing. Contrary to the immunological, pathological, taxonomical, behavioral
and biochemical approaches applied to 7. regenti in previous studies, the introductory part
of the thesis presents a complex data about ultrastructure of surface, arrangement of body
musculature and changes of these characteristics during ontogenetic development, from egg
to adult worm.

Surface layer of schistosomes undergoes dramatic changes during development.
Atone moment it is adapted to the water environment, at another time to the milieu
of molluscan digestive gland or vertebrate host tissue. Parasite surface represents an effective
protection against unfavorable conditions outside the body, but it is also the border for
transfer of various substances, mainly between host/parasite tissues or male/female worms.

Musculature of body wall underlies surface and is responsible for active movements
of the worms. Radial musculature which is present inside the body of some stages probably
helps with maintenance of body shape and allows keeping of internal organs in a stable
position. Organs of attachment with highly developed musculature enable attachment,
migration and food intake, but can be completely absent in some stages (e.g. in sporocysts).

Trichobilharzia regenti exhibits many features different from those in human
schistosomes (hatching of miradicium inside the host tissue, migration of schistosomulum
through the nervous tissue, predominantly extravascular localization of schistosomula and
adult worms, short lifespan, low degree of sexual dimorphism, different mating strategy, etc.).
Comparison of ultrastructural and morphological characteristics of our model organism with
human schistosomes could help to understand particular adaptations, used by schistosomes

with various life strategies.



AIMS OF THE THESIS

Trichobilharzia regenti represents extraordinary schistosome species which was
studied mainly in relation to cercarial dermatitis of humans and neuropathological signs
observed during migration of schistosomula through the nervous tissue of vertebrate hosts.

Bodies of cercariae, schistosomula and adult worms are known to contain various
highly immunogenic molecules which are responsible for host immune reactions against
parasitic worms. Nevertheless, till now, details about origin, localization and abundance
of these immunogenic molecules on ultrastructural level were missing for 7. regenti.

While cercariae of 7. regenti can be obtained repeatedly in big amounts from infected
snails, number of accessible schistosomula is limited by use of experimental vertebrate hosts.
This limitation could be eliminated by introduction of confirmed cultivation methods which
should allow mass production of early 7. regenti schistosomula in vitro without necessity
of vertebrate hosts infections.

Surface ultrastructure and arrangement of body musculature importantly differ in
particular stages of parasitic worms according to external environment and role of appropriate
stage in the life cycle. Mentioned characteristics were newly described and/or summarized for
all developmental stages of 7. regenti and other (especially human) schistosomes. These

observations also represent the main body of introductory part of the thesis.

Particular aims of the thesis

e Localization of dominant antigenic structures on the surface and in the body

of cercariae, schistosomula and adult worms of 7. regenti using iTEM

e Evaluation of in vitro methods of 7. regenti schistosomula cultivation, including
ultrastructural characterization of surface changes during in vitro transformation

of cercariae to schistosomula

e Characterization of surface ultrastructure and topography of 7. regenti developmental
stages by SEM and TEM

e Description of musculature of body wall and organs of attachment in particular stages
of T. regenti by TEM and CLSM

e Comparison between T. regenti and other (especially human) schistosomes in terms
of developmental changes of surface ultrastructure and arrangement of body

musculature



MATERIAL AND METHODS

Present thesis is focused on ultrastructural features of surface in particular developmental
stages of T. regenti, studied predominantly by electron microscopy. Other approach was
applied for morphological characterization of musculature, where methods of

immunocytochemistry and subsequent confocal microscopy were used.

Used methods can be listed as follows:

e Scanning electron microscopy (SEM)

e Transmission electron microscopy (TEM)

e Immuno-gold-labelling in TEM (iTEM)

e Freezing methods of sample preparation for TEM as high pressure freezing (HPF) and
freeze substitution (FS)

e Immunocytochemistry in whole mounted specimens

e Confocal laser scanning microscopy (CLSM)
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CONCLUSIONS

Surface and body musculature of 7. regenti were characterized in terms of their
arrangement, ultrastructure, immunoreactivity and changes accompanying development
of T. regenti during life cycle. Observed characteristics were then compared to that of other
schistosomes.

Immunogenic molecules were ultrastructurally confirmed i.a. in various tegumental
bodies which originate in subtegumental cells of 7. regenti cercariae, schistosomula and adult
worms. These informations could be used during characterization of content of mentioned
bodies or subsequent elucidation of purpose of these bodies for host/parasite interactions.
Successful cultivation of early schistosomula of bird schistosomes including 7. regenti
allowed production of these intravertebrate stages in a large amount, without use
of experimental animals. Our research on 7. regenti body musculature showed some new
aspects of the development, organization and function of schistosome muscles.

Comparison of observed characteristics between 7. regenti and other schistosomes
revealed peculiarities of 7. regenti, and also some neglected features which are probably

typical for the family Schistosomatidae as a whole.

The most important findings of the thesis can be sorted into three categories:

Localization of immunogenic structures

e Sera of animals infected with 7. regenti strongly reacted with glycocalyx of cercariae.
The other structures with a lower immunoreactivity were penetration glands
of cercariac and tegumental bodies inside tegument and subtegumental cells

of cercariae, schistosomula and adult worms.

e Comparison of immunoreactivity of 7. regenti cercariae, schistosomula and adult
worms with host sera showed a gradual decrease in antigen abundance during

intravertebrate development.



Transformation and cultivation in vitro

Cultivation media commonly used for human schistosomes were also suitable for bird
schistosomes with migration through the vascular (7. szidati) or the nervous

(T. regenti) systems of vertebrate hosts.

Contrary to 7. regenti, surface changes during the in vitro transformation of 7. szidati
cercariae to schistosomula were accompanied by formation of surface “bubbles”

of shed cercarial membranes.

Observation of surface and body musculature

Egg shell pores known for human schistosomes were not detected in 7. regenti eggs
by conventional TEM techniques, although their presence is probable due to a strong

immune reaction around mature eggs, and growth of the ageing eggs.

Number and arrangement of surface receptors differed between 7. regenti and
T. szidati miracidia and represented, therefore, valuable criteria for species

determination.

Head organ of 7. regenti cercariac with musculature separated from the body

by lamina basalis transformed to a cup-shaped oral sucker of schistosomula.

Sparse fibers of radial musculature were observed for the first time in the stage
of cercaria. The number of radial muscle fibers increased with development
of intestine and reproductive organs of schistosomula and adult worms. That
corresponds with expected function of radial musculature which probably serves for

maintenance of a stable position of internal organs of the worms.

In relation to the body mass of intravertebrate stages, acetabulum of 7. regenti
schistosomula and adult worms were smaller than that of human schistosomes. This
could be related to threadlike body shape and different migratory route of 7. regenti
which probably do not use ventral sucker for anchoring the worms in the bloodstream

as human blood-dwelling schistosomes.

Contrary to human schistosomes, tegumental ultrastructure of 7. regenti adult worms

was similar in both genders. It confirmed a low degree of sexual dimorphism.

10



Czech version / Ceska verze

11



ABSTRAKT

Popis nového druhu ptaci schistosomy 7richobilharzia regenti v roce 1998 byl prvnim
krokem k poznani tohoto vyjime¢ného parazita. Pfirozenymi hostiteli 7. regenti jsou
vrubozobi ptaci; infekéni larvy — cerkarie — jsou vSak schopné ndhodné penetrovat
ido sav¢ich hostitelll véetné lidi, u kterych pak zplsobuji hypersenzitivni kozni imunitni
reakci zvanou cerkariova dermatitida.

Na rozdil od ostatnich schistosom se miracidia 7. regenti lihnou z vajicek pifimo
ve tkdni definitivnich hostiteld. Schistosomula migruji nervovou soustavou obratlovci
astejn¢ jako dospéli Cervi se v télech definitivnich hostiteld vyskytuji takika vyhradné
extravaskularné. Dospéli Cervi se dozivaji pouze nizkého veéku a je u nich jen malo rozvinuty
pohlavni dimorfismus. S tim souvisi i niz8i zavislost dospélych samic na trvalém kontaktu
se samci.

Béhem zivotniho cyklu se 7. regenti vyskytuje ve tfech odlisnych typech prostiedi
(voda, tkan mezihostitelského plze, tkan obratlovéiho hostitele). Kazdé ze sedmi stadii plni
v zivoté parazitického Cerva odliSnou funkci, a tomu odpovidaji i rozdily v usporadani
riznych organovych soustav jednotlivych stadii.

Uvodni &ast dizertaéni prace je zaméfena vyhradng na porovnani vysledkd studia
ontogeneze povrchu a télni svaloviny u jednotlivych stadii 7. regenti a ostatnich druhi
schistosom, zejména téch lidskych. Predlozené publikace se pak detailnéji zabyvaji in vitro
transformaci tegumentu schistosomul 7. regenti, zménami v uspofadani télni svaloviny béhem
zivotniho cyklu 7. regenti, a lokalizaci imunodominantnich antigenti na povrchu i v télech
cerkarii, schistosomul a dospélcti 7. regenti.

Vzhledem k taxonomické piibuznosti a podobnému Zzivotnimu cyklu se 7. regenti
v mnoha charakteristikdch povrchového tegumentu i podpovrchové svaloviny podobé lidskym
schistosomdm. Zcela nové byl u T. regenti popsan proces postupné piemény hlavového
organu cerkarii na ustni pfisavku schistosomul, nebo distribuce radidlni svaloviny v télech
cerkarii a jeji nartist u schistosomul a dospélct. Na zakladé fotodokumentace z dostupnych
publikaci 1ze ale ptedpokladat, Ze vySe zminénd pozorovani zmén v uspofadani svaloviny
se netykaji pouze T. regenti, ale celé Celedi Schistosomatidae.

Nejvyznamnéjsi rozdily mezi tegumentem lidskych schistosom a ptac¢i schistosomy
T. regenti jsou patrné u dospélych Cervli. Zatimco u lidskych schistosom miva tegument

vvvvvv

pohlavi vzajemné velmi podobna.
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UVOD

Schistosomy patii mezi nejvyznamnéjsi parazitické helminty s vaZznym negativnim
dopadem na zdravi a zivot miliond lidi z tropickych oblasti celého svéta. Kromé lidskych
schistosom obsahuje Celed” Schistosomatidae také pocetné zastupce parazitujici v dospélosti
u Sirokého spektra teplokrevnych obratloveli. Najdeme mezi nimi i cca 40 druhl ptacich
schistosom, které spadaji do rodu Trichobilharzia (Blair and Islam 1983).

Ackoli zastupci rodu Trichobilharzia jsou ozna¢ovani jako ptaci schistosomy a jejich
ptirozeni definitivni hostitelé jsou ptaci, infekéni larvy (cerkarie) mohou napadat i savci
hostitele vcetné lidi. Cerkarie, které pronikaji do kiize hostitelii z vodniho prostfedi, jsou
zodpovédné za naslednou lokalni zanétlivou imunitni reakci zndmou také jako cerkariova
dermatitida. Pfiznaky cerkariové dermatitidy jsou evidovany celosvétové z mnoha zemi, a to
véetné téch, které se nachazeji v mirném podnebném pasmu (Kolafova et al. 1999). Pocet
hlaseni z novych oblasti v poslednich letech pfibyva a cerkariova dermatitida je proto fazena
mezi tzv. “emerging diseases” (Hordk and Kolarova 2011).

Vyse zminénd imunitni reakce hostitelského organismu dokaze zachytit a zneskodnit
parazitické¢ Cervy v kizi (Koufilova et al. 2004), ale nebyva tomu tak vzdy. Za urcitych
okolnosti mlize ¢ast paraziti v dalSim vyvoji uvnitf obratlovciho hostitele pokrac¢ovat (Horak
et al. 1999, Hradkova and Hordk 2002). Zatimco migrace specifickym hostitelem je obvykle
zavrSena dosazenim dospélosti parazitickych cervi, larvy, které proniknou do nahodného
hostitele, se vyvijeji pomaleji a nedospivaji (Blazovd and Horak 2005). U druht, jejichz
migracni cesta vede pfes zivotné dilezité orgdny, mize infekce hostiteli zplsobit vazné
zdravotni problémy.

To je také ptipad 7. regenti. Tento druh patii do malé skupiny schistosom, u kterych
dospélci obyvaji nosni dutinu definitivnich hostitell (Horadk et al. 1998a). Trichobilharzia
regenti je také jedinym druhem schistosomy, u které byla potvrzena silna afinita larev
k nervové soustavé hostitele (Hordk et al. 1999). Po penetraci cerkarii 7. regenti do kize
hostitele dochazi k transformaci cerkarii na schistosomula, kterd migruji podél perifernich
nervil do centralni nervové soustavy. Zivi se tkani nervové soustavy a niéi ji i mechanicky
béhem migrace. To se miZe projevovat neuromotorickymi poruchami nebo paralyzami
koncetin u ptirozenych ptacich i ndhodnych savcich hostiteli (Horak ez al. 1999, Koléarova et
al. 2001, Kouftilova et al. 2004).

Trichobilharzia regenti se jako potencidlné nebezpeCny patogen s potvrzenym

rozsifenim v mnoha oblastech Evropy (Jouet ef al. 2010) stala atraktivnim cilem pro vyzkum.
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Doposud byl tento parazit podrobnéji studovan zejména ve stadiu cerkarie a schistosomula,
coz jsou stadia zodpovédnd za infekci obratlovciho hostitele a patologické projevy spojené
s migraci jeho nervovou soustavou. Ostatni stadia byla v nékterych ohledech probadana jen
velmi malo nebo vibec, a udaje o ultrastruktufe povrchu nebo morfologii svaloviny tak byly
nekompletni nebo zcela chybély. Predchozi vyzkumy se 7. regenti vénovaly nejcastéji
z hlediska  imunologického, patologického, taxonomického, behaviordlniho nebo
biochemického. Uvodni &ast predkladané dizerta¢ni prace oproti tomu predstavuje komplexni
ultrastrukturdlni a morfologickou studii télnitho povrchu a svaloviny béhem celého
ontogenetického vyvoje T. regenti od stadia vajicka po dospélého Cerva.

Povrch schistosom prochazi béhem vyvoje dramatickymi zménami. V jednu chvili je
povrch piizpisobeny vodnimu prostiedi, jindy vnitinimu prostiedi hepatopankreatu plze nebo
tkani obratlovciho hostitele. Povrch parazitického cerva predstavuje ucinnou ochrannou
bariéru pied nepiiznivymi vnéjSimi podminkami, ale je také hranici pro pfenos nejriiznéjSich
latek mezi hostitelem a parazitem nebo mezi ¢ervy sam¢iho a sami¢iho pohlavi.

Pod povrchem je uloZena svalovina, kterd je zodpovédna predev§im za aktivni pohyb
cervi. Radidlni svalovina uvnitf téla schistosom pak ma pravdépodobné za kol udrzovat tvar
téla a stabilni pozici vnitinich organli. Pfichytné organy s bohaté¢ rozvinutou svalovinou
umoziuji pfichyceni a migraci na/v téle hostitele nebo pifijem potravy, u nékterych stadii
(napft. u sporocyst) vS§ak mohou zcela chybét.

Trichobilharzia regenti se od lidskych schistosom li§i v mnoha ohledech (lihnuti
miracidii uvnitt hostitelské tkan€, migrace schistosomula nervovou soustavou, vyskyt
schistosomul a dospélct prevazné mimo cévy krevniho fecisté, kratka doba Zivota, nizky
stupeit pohlavni dvojtvarnosti, odliSnd strategie souziti samci a samic atd.). Srovnani
vybranych charakteristik naSeho modelového organismu a lidskych schistosom mize ukéazat
spektrum adaptaci, které pouZivaji k uspéSnému pieziti druhy schistosom s odliSnymi

zivotnimi strategiemi.
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CILE PRACE

Trichobilharzia regenti je vyjime¢ny druh schistosomy, ktery byl doposud zkoumén
zejména v souvislosti s cerkariovou dermatitidou lidi a neuropatologickymi ptiznaky, které se
mohou projevit béhem migrace schistosomul michou obratlov¢ich hostiteld.

Té¢la cerkarii, schistosomul a dospélych schistosom prokazateln¢ obsahuji vysoce
imunogenni molekuly, které jsou zodpovédné za imunitni reakce hostitele proti parazitovi.
Piesto nebyly u 7. regenti az doneddvna znamé zadné Udaje o puvodu, lokalizaci nebo
mnozstvi téchto imunogent na ultrastrukturalni Grovni.

Zatimco cerkdrie 7. regenti 1ze pro planované experimenty opakované a ve velkych
mnozstvich ziskdvat z nakazenych plzli, dostupnost schistosomul je limitovand pouZzitim
experimentalnich obratlov¢ich hostiteli. Toto omezeni by bylo mozné obejit po zavedeni
spolehlivych kultivacnich metod, které by umoznily produkci velkého mnozstvi ranych
schistosomul 7. regenti v podminkach in vitro bez nutnosti infikovat obratlovce.

Ultrastruktura povrchu a uspofadani télni svaloviny se vyznamné lisi u jednotlivych
stadii schistosom. Cervi se tak bshem vyvoje pfizplisobuji zménam podminek vngjsiho
prostiedi nebo odlisSnému zptsobu zivota. Rozdilim ve stavbé povrchu a svaloviny u riznych
vyvojovych stadii 7. regenti ve srovnani s ostatnimi (zejména lidskymi) schistosomami

se podrobné vénuje tivodni ¢ast dizertacni prace.

Dil¢i cile prace

e Lokalizace dominantnich antigeni na povrchu nebo piimo v télech cerkarii,

schistosomul a dospélych cervia 7. regenti pomoci iTEM

e Zhodnoceni in vitro metod pro kultivace schistosomul 7. regenti a popis
ultrastrukturdlnich zmén probihajicich béhem in vitro transformace cerkarii

na schistosomula

e  Charakterizace ultrastruktury povrchu a jeho topografie u jednotlivych stadii 7. regenti
pomoci SEM a TEM

e Popis télni svaloviny v¢etné svaloviny pfichytnych organti u jednotlivych vyvojovych
stadii 7. regenti pomoci TEM a CLSM

e Porovnani T. regenti a ostatnich (zejména lidskych) schistosom z hlediska vyvojovych

zmén v ultrastruktufe povrchu a uspotadani télni svaloviny
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MATERIAL A METODIKA

Predkladand prace je zaméfend na charakteristiku ultrastrukturdlnich znakd povrcha

jednotlivych stadii 7. regenti, které byly studovany zejména metodami elektronové

mikroskopie. Jiny pfistup byl zvolen pro morfologickou charakteristiku svaloviny, kde bylo

vyuzito imunocytochemickych metod a konfokalni mikroskopie.

Seznam pouZivanych metodik:

Skenovaci elektronova mikroskopie (SEM)

Transmisni elektronova mikroskopie (TEM)

Imunohistochemické znaceni koloidnim zlatem pro TEM (iTEM)

Mrazové metody pro piipravu vzorkli na TEM, jako jsou vysokotlaké zamrazovani
(HPF) a mrazové substituce (FS)

Imunocytochemie parazitii zpracovanych v celku bez krajeni

Konfokalni laserova skenovaci mikroskopie (CLSM)
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European Journal of Biology T: 83-90.
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SOUHRN

Povrch téla a télni svalovina 7. regenti byly charakterizovany z hlediska uspotadani,
ultrastruktury, imunoreaktivity a zmeén, které v nich probihaji béhem riznych fazi zivotniho
cyklu. Pozorované charakteristiky byly poté porovnany s udaji z ostatnich schistosom.

Vychozi studie antigennich struktur u 7. regenti, prokazala pfitomnost imunogennich
molekul v riznych téliskach, kterd jsou vypousSténa z prostoru subtegumentalnich bunék
cerkarii, schistosomul a dospélci do tegumentu. Tyto informace by bylo mozné vyuZit pfi
snaze o charakterizaci obsahu tegumentélnich télisek a objasnéni jejich role v interakcich
mezi parazitem a hostitelem. Usp&$né zvladnuté kultivace ptacich schistosom véetnd
T. regenti umoznily ziskdvat velkd mnoZstvi ranych schistosomul bez pouziti
experimentélnich zvifat. Vyzkum télni svaloviny 7. regenti odhalil nové poznatky, tykajici se
obecné vyvoje, usporadani a funkce svall u schistosom.

Srovnani sledovanych charakteristik mezi 7. regenti a ostatnimi schistosomami
umoznuje odhalit zvla§tnosti naseho modelového organismu, ale i opomijené vlastnosti, které

jsou pravdépodobné obecné platné pro celou ¢eled’ Schistosomatidae.

Nejvvznamnéjsi vvsledky 1ze rozélenit do tii kategorii:

Lokalizace imunogennich struktur

e Séra, kterd byla ziskand z hostitell imunizovanych 7. regenti, vykazovala silnou
reakci s glykokalyxem cerkarii. Méné vyrazné reakce byly zaznamenany
ivpenetracnich  Zlazdch cerkarii a tegumentalnich téliskach tegumentu

a subtegumentalnich bun¢k cerkarii, schistosomul a dospélcti.

e Srovndni imunoreaktivity cerkarii, schistosomul a dospélcti 7. regenti se séry
imunizovanych hostitelli prokézalo postupny pokles mnozstvi antigenu v télech
paraziti béhem vyvoje v obratlovci.

Transformace a kultivace in vitro

e Kultivacni media bézné€ pouzivana pro lidské schistosomy byla vhodna i pro kultivace

ptacich schistosom, a to druhii migrujicich primarné krevnim feci§tém obratlovc¢ich

hostiteld (7. szidati) i jejich nervovou soustavou (7. regenti).
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e Transformace povrchu pifi pfeméné cerkarii na schistosomula v podminkach in vitro
byla u 7. szidati na rozdil od T. regenti doprovazena odlucovanim velkych c¢asti

povrchové membrany v podobé¢ Cetnych ,,bublin®.
Povrch a télni svalovina

e Pfitomnost porti vyskytujicich se ve sténé skotfdpky vajicek lidskych schistosom
nebyla u 7. regenti pomoci béznych technik TEM potvrzena, ackoli na zakladé
nepfimych dikazii (silnd imunitni reakce okolo zralych vajicek a rist vaji¢ek béhem

vyvoje) je pravdépodobna.

e Pocet a uspotradani povrchovych receptorti miracidii se lisi u 7. regenti a T. szidati,

coz mize byt vyuzito pro druhovou determinaci.

e Hlavovy organ cerkarii a jeho mohutna svalovina oddélend od zbytku téla vrstvou
lamina basalis se po transformaci cerkarii na schistosomula postupné méni na

poharkovitou ustni ptisavku.

e Ridka vlakna radialni svaloviny byla poprvé objevena u cerkérii. S vyvojem stieva
a pohlavnich organt schistosomul a dospélci se pocet vldken radidlni svaloviny
zvySuje. To odpovida i predpokladané funkci radidlni svaloviny, ktera pravdépodobné

souvisi s udrzovanim stabilni pozice vnitinich organt.

e Vpoméru k té€lu schistosomul a dospé€lct je acetabulum 7. regenti mensi nez je tomu
u lidskych schistosom. To zfejmé souvisi sextrémné tenkym télem a zplsobem
migrace T. regenti, kterd pravdépodobné na rozdil od lidskych schistosom nevyuziva

btisni ptisavku pro kotveni Cervil v prostiedi krevniho fecisté hostitelt.
e Oproti lidskym schistosomam nebyly v uspofadani tegumentu dospélych samct

a samic naseho modelového organismu nalezeny zadné ztetelné rozdily, coz potvrzuje

nizkou urovenl pohlavniho dimorfismu u 7. regenti.
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