HELMINTI + MOTOLICE |



HELMINTI

Helminti — velmi ruznoroda skupina (Vermes)
Oznaceni pro nepfibuzné skupiny organismu

Spolecny znak — bilateralne soumerni
protostomni zivocCichove

Tradicne — neodermalni platyhelminti
(Trematoda, Cestoda, Monogenea), hlistice
(Nematoda) a vrtejSi (Acanthocephala).

Taky ale Turbellaria, Rotifera, Nematomorpha,
Nemertea, Nemertini, Hirudinea).

Neodrazi to fylogenetické vztahy



Fylogeneze protostomnich zivocCichu
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Obr. 3-1 Zjednoduseny fylogeneticky strom protostomnich zZivocicha. Konstrukce dle
185 rRNA a Hox genu (dle Tessmar-Raible a Arendt, 2003, upraveno).



Fylogeneze hlavnich skupin Platyhelminthes

|

Nemertodermatida Flatworm-like
Acoela Bilateria
Catenulida
Proseriata
Tricladida
Polycladida
Macrostomida
Haplopharyngida
Lecithoepitheliata
Prolecithophora
Kalyptorhynchia
Temnocephalida
Dalyelliida

— Typhloplanida
Fecampiida
Urastoma
Ichthyophaga
Udonella
Aspidobothrea

“Turbellaria”

H

Digenea
— Polyopisthocotylea NEODERMATA

- Monopisthocotylea
Gyrocotylidea

Amphilinidea ;
— Eucestoda s




Platyhelminthes - Neodermata

Monégenea Eucestoda

Obr. 8. Charakteristické typy neodermis (Ehlers 1985, upraveno)
mi-mikrotuberkuly;  t-trny  obsahujici  aktin;  mv-mikrovily;
mik-mikrotrichy; nd-neodermis; Ib-lamina basalis; sv-svalové vrstvy.



Bunecna diferenciace behem ontogeneze

TEGUMENT

NERVES

LONGITUDINAL
MUSCLE

GENITALS

NEODERMIS

DV-MUSCLE

Fig.4.26. Developmental possibilities of an undifferentiated tiated cells are characterized by a large nucleus with a spheri-
cell (germ cell) in platyhelminths (e.g., cestodes; after Gus- cal nucleolus
tafsson’s® and own original results). Note that the undifferen-



Vznik neodermis
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Obr. 3-4 Platyhelminthes, Neodermata.
Vznik neodermis preménou povrchového
epitelu prvniho larvalniho stadia. A - po-
vrch prvniho larvalniho stadia, B - kmeno-

vé bunky (neoblasty) migruji do oblasti
epitelu, pficemz ¢ast bunécnych tél s jadry

zUstava pod lamina basalis, C - cilidrni buri-
ky jsou odvrzeny a povrchova ¢ast plavod-
nich kmenovych bunék splyvd a vytvafi
povrchové syncytium (neodermis)|EP - epi-
telidlni ciliarni bunka, JD - jadro bunky,
LB -lamina basalis, NB - neoblast, ND — neo-
dermis (dle Ax a kol., 1989, upraveno).




Ontogeneticky vyvoj helmintu

« Zivotni cykly pfimé — monoxenni (roup détsky,
monogenea)

« Zivotni cykly nepfimé - heteroxenni
— Dixenni — dvou hostitelské (krevniCky, Taenia, Filaria)

— Trixenni — trojhostitelske — (Paragonimus,
Diphyllobothrium)

— Tetraxenni — Ctyrhostitelské — (Strigea, Alaria)

 Definitivni hostitel x mezihostitel



Adaptace helmintu k parazitismu

Morfologické adaptace (velikost, redukce
strukturalni slozitosti, rozvoj nékterych organu)

Fyziologické adaptace (neutralizace enzymu a
detoxikace latek, zmeny metabolismu, tegument)
Biologické adaptace (vysoky reprodukcni
potencial, asexualni rozmnozovani, komplexni
zivotni cykly)

Etologické adaptace (migrace invaznich larev —

horizontalni,vertikalni,ontogeneticke,manipulace
chovanim hostitelu — mezihostitelt)



Struktura a funkce organovych soustav

* Prichycovaci organy

* Telni pokryvy

* Telni dutiny

* Nervova soustava helmintu

* Svalova soustava

* Travici soustava

* VyluCovaci soustava, exkrece a sekrece
* Pohlavni soustava



Vyvojoveé cykly helmintu

Vyvojovy cyklus: primy (monoxenni) X
neprimy (heteroxenni)

Geohelminti x biohelminti
Definitivni hostitel x mezihostitel
Hlavni x vedlejsi hostitel (specificity)
Paratenicky hostitel (rezervoarovy)
Postcyklicky hostitel



Faze vyvojovych cyklu

Opusténi organismu hostitele — diseminace
Vyvoj a prezivani ve vnejsim prostredi
Lihnuti larev z vajicek

Pohybova aktivita helmintu

Nalezeni vhodného hostitele

Prunik do hostitele

Migrace v organismu hostitele

Vyvoj v miste definitivni lokalizace
Plodnost — (fecundity)

Prezivani v hostiteli (longevity)
Celkova delka vyvoje



Helminti medicinskeho vyznamu

Worms of medical importance

Nematodes
(round worms)

+ Unsegmented

+ Possess mouth, oesophagus and anus
—Important in further diagnosis

* In general, sexes separate

* Reproduction
—Qviparous
—Larviparous

« Infection by
—Ingestion of eggs, or
—Penetration of larvae through surfaces, or
—Arthropod vector, or
—Ingestion of encysted larvae

Cestodes
(tape worms)

« Segmented
* Possess scolex, neck and proglottids
» Hermaphroditic

+ Reproduction
—Qviparous
—Sometimes multiplication within larval forms

* Infection generally by encysted larvae

Trematodes
(flukes)

* Unsegmented
| = Leaf-like or cylindrical
» Generally hermaphroditic

* Reproduction (digenetic)
—Qviparous
—Multiplication within larval forms

* Infection mainly by larval stages entering
intestinal tract, sometimes through skin




Odhady poctu lidi ohrozenych
helmintozami

>ivodce onemocnéni Pocet Pocet Pocet Morbidita
ohroZenych infikovanych  amrti/rok

Dracunculus medinensis 100 milionti 147 tisic vyjimeéné vyznamna

schistosoma (krevni¢ky) 600 miliond 200 miliont 20 tisic 20 miliont

notolice pfenosné potravou 730 miliont 40 miliont 10 tisic

tfevni paraziti 4 miliardy 3.5 miliardy 135 tisic helmintéz 450 miliond helmintéz

ymfatické filarie 1.1 miliardy 120 miliont vyjime&né 44 milioni

Inchocerca 120 miliont 18 miliont vyjimeéné 270 tisic slepych

Plasmodium - malarie) 2 miliardy 500 miliont 1-3 miliony 300-500 miliont




Charakteristika hlavnich skupin helmintu |

Kmen PLATHELMINTHES

* Telo dorso-ventralne splostele, bilateralne
symetrické

« Chybi telni dutiny, anus, dychaci a obehovy
system
« Télo pokryté tegumentem (u neodermat)

« ExkrecCni systém protonefridialniho typu
(plaménkoveé bunky)

« Organy ponorene v pojivové tkani — parenchymu
* Obvykle hermafroditi



Charakteristika hlavnich skupin helmintu Il

Kmen PLATHELMINTHES

Trida Trematoda (Aspidogastrea a Digenea)

* Endoparazite

* Travici systém a prisavné organy (prisavky) dobre
vyvinuty

» Slozité vyvojove cykly

Trida Monogenea

* Predevsim ektoparazité ryb

* Prisavneé organy, zvlaste zadni disk (opisthaptor)
dobre vyvinuty

» Pfimy vyvojovy cyklus



Charakteristika hlavnich skupin helmintu llI

Trida Cestoda (Gyrocotylida, Amphilinida,
Eucestoda)

* Protahli endoparaziti, predevsim v
zazivacim traktu obratlovcu

* Vetsinou segmentovani, prichytné organy
na prednim konci tela.
» Bez travici trubice

» Slozité vyvojoveé cykly



Charakteristika hlavnich skupin helmintu IV

Kmen NEMATHELMINTHES

Trida Nematoda

* Volne zijici formy i cizopasnici

« Telo protahle, nesegmentovaneé, s odolnou
kutikulou

« Pohlavi oddelenég, pohlavni organy trubicovité

« Telni dutinou pseudocoel

* Vyvojove cykly prime | neprime



Charakteristika hlavnich skupin helmintu V

Kmen ACANTHOCEPHALA
« Endoparaziti stfeva obratlovcu

« Telo valcovite, nesegmentované s
vysunovatelnym chobotkem (proboscis)
ozbrojenem hacky

* Telni dutinou pseudocoel

 Travici trubice chybi

« Pohlavi oddelené

* Vyvojoveé cykly neprime



MOTOLICE |

MORFOLOGIE



Podrida: Digenea

PocCetna skupina helmintu — pres 4 tis.
druhu z toho tfetina u ryb

Vyznamni paraziti Cloveka a
hospodarskych zvirat

Cizopasi u obratlovcu — prakticky ve vsech
organech s vyjimkou kosti

Nejvetsi pocCet — travici soustava - strevo,
jatra, zluCovody



Morfologie motolic

Bilateralneé symetricke,

Dorzoventralné zplostelé

Bez vnitrni Ci vnejsi segmentace

Velikost od nekolika mm do nekolika cm
Typicka je pritomnost svalnatych prisavek
/ zakladnich morfologickych typu



Motolice - morfologie

Mouth
Oral sucker
Pharynx
Oral sucker
Genital pore Pharynx
Caecum

Genital pore
Ventral sucker

i Acetabulum
testine

Eggs in coiled uterus Uterus
Ovary
3 : eminal receptacle
Vitellaria S P
Vitelline duct Testis
Ovary
Seminal receptacle
Vitellaria

Branched testis

Branched testis

Fasciola hepatica

Clonorchis sinensis Fasciolopsis busci



ORAL SUCKER

PHARNY X

GENITAL PORE

CIRRUS

VENTRAL SUCKER

UTERUS

OVARY
OOTYPE

TESTES

CAECUM

VITELLARIA

Stavba téla
motolice

Oral sucker

Esophagus

Caecum

Metraterm

Ovary

Common genital pore
Ejaculatory duct

+— Cirrus pouch

— Seminal vesicle

—— Ventral sucker
—— Vas deferens

Seminal receptacle i

Oviduct — _

Vas efferens

Mehlis’ gland —
Ootype /

Uterus

—— Vitelline gland
—— Vitelline duct
¥ i —— Vitelline reservoir
cﬁ i;
5‘. }
o — Testes
~
1
LY yt“-

Laurer’'s canal




Morfologicke typy motolic

Distomni — dve prisavky
Gasterostomni — jen bfisni prisavka

Strigeidni (holostomni) — pfedni a zadni ¢ast téla
(Brandesuv organ)

Monostomni — bez brisni prisavky

Amphistomni — velka brisni prisavka na zadnim
konci tela

Echinostomni — distomni s limcem ostnu
Schistosomni — protahlé stihlé telo, gonochoristi



é typy motolic

Morfologick

monostome gasterostome

amphistome

tome

dis

tosomes

IS

F echinostome G Schi

E holostome

Fig.1.36



Anatomie motolic

Tegument — telni povrch (Neodermata), trny,
schistosomy — glykokalyx (vyvinuty 2
cytoplasmaticke membrany)

Parenchym — ulozeny vnitrni organy
Nervova soustava — ganglia, provazce,
Spojky

Travici soustava — parova, slepe ukoncena
VyluCovaci soustava — protonefridie
Pohlavni soustava — predevsim hermafroditi



Tegument motolice

Fasciola hepatica surface invagination glycocalyx spine
T2 secretory bodies

apical plasma
membrane

T1 secretory bodies
basal infold

mitochondria basal plasma
membrane
cytoplasmic

connection basal lamina

interstitial
material

longitudinal muscle

GER-Golgi apparatus
parenchymal cell

T1 tegumental

T2 tegumental
cell

cell

gap junction



Otrnény porch tela motolic




TEM - mikroskopicky rez tegumentem
motolice

Muscle

Cytoplasmic connective

Muscle




Nervova
soustava
Cerebral ganglion m Oto I i c

Oral sucker

Commissure

Pharynx

Ventral nerve cord

Lateral nerve
cord

Acetabulum

Dorsal nerve
\ cord
| Transverse
T connective




Inervace ustni prisavky a predniho
konce tela motolice

Tactile Oral sucker
Oral sucker nerve l ( ' ; ]
Anterior nerves  endings | A

Brain ganglion

Ventral nerve cord

Ventral sucker

5 Nerve to
Dorsal nerve cord muscular

pharynx
Connection between
two lateral brain
ganglia
Dorsal nerve cord
Ventral nerve cord
Lateral nerve cord

(b)

~+— Lateral nerve cord




Travici soustava motolic

Ustni otvor — Ustni pFisavka
Prepharynx

Pharynx

Jicen

VidliCnhate vetvene parovite slepe
ukonceneé strevo tvorené -

Gastrodermis — exkrecni i sekrecni funkce



Travici soustava motolic
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Bunky tvorici gastrodermis v
sekrecni (A) a absorpcni fazi (B)

Golgi stack

JC @Eﬂ@@ @L\GER 4 ‘

: / [y A R ,y,_“":".“ . a¥ ) \ _
A wf%@w%wﬁ#\ e N
SRR © ™ basal lamina : / A
gap junction parenchyma

A. SECRETORY PHASE B. ABSORPTIVE PHASE



Mikrovilarni amplifikace gastrodermis




Exkrecni soustava motolic

Protonefridie — plaménkove bunky
Systém sbérnych kanalku

MocCovy mechyr

Systematicky vyznam



Exrekcni a lymfaticky systeém motolic

—Nd =
NV

f Excretory
bladder

Excretory pore (Paramphistomatidae)



Exkrecni system motolic

large cells

cilia

tufts of
long cilia

cilia

Fig. 9-4. The excretory system of Digenea. A, Miracidium. B, Sporocyst. C, Redia. D, E, F, Stages in
development of the cercaria. G, Metacercaria. H, Tufts of long cilia and large cells forming the ciliated wall
of the canal (not seen in the adult). I, Young-stage flame cell from Dicrocoelium dendriticum. (From Dawes.

The Trematoda, courtesy of Cambridge University Press.)



ExkrecCni systém vyvojovych stadii
motolic

J

miracidium sporocyst Cercaria
2 (1] 2 [1+1] 2 [(1+141) + (1H41]]



Morfotypy moCoveho mechyre







Exkrecni soustava metacerkarie

Excretory bladder



Pohlavni soustava motolic

Oral sucker

Caecum

Ventral sucker

Vitellaria

Uterus

Ovary
Mehlis’ gland

Excretory bladder

Oral sucker
Pharynx

Caecum

Ventral sucker

Vitellaria

Uterus —

Ovary

Mehlis’ gland

Excretory bladder




Pohlavni soustava motolic

Hermafroditi

SamcCi soustava — parova testes, vasa efferentia,
vas deferens, vesicula seminalis (externa,
interna), ductus ejaculatorius a cirrus v cirrovem
vaku

SamicCi soustava — vajecnik, ovidukt,
receptaculum seminis, parové zloutkove trsy,
ootyp, Mehlisovy zlazky, Laureruv kanal, déloha
zakoncena svalnatym metratermem a pohlavni
atrium ustici na povrch tela

Motolice jsou oviparni
Vajicka maji casto vicko - operculum



Pohlavni soustava motolic




Samci reprodukcni
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SamicCi reprodukcni soustava

oocapt

oviduct

receptaculum

N+ laurer's canal

mucous gland cells

uterus



Vitelaria a ovidukty

oral sucker

pharynx
esophagus

X
N

N

N

prostate

gland cells
R cecum

seminal vesicle
cirrus sac —f§r- ) seminal vesicle

' M cirrus

—4— gland cells  geminal vesicle

around
metraterm  Mehlis’ gland

Laurer’s canal

yolk duct

ovary —
median yolk duct

vas deferens

ascending
vitellaria

limb of uterus -

#— anterior testis
vas deferens

posterior testis
excretory vesicle
descending limb of uterus

sperms in
descending uterus

excretory pore
Fig. 9-8.  Plagiorchis (Multiglandularis) megalorchis, showing the dispersed distribution of the vitellaria and

vitelline ducts. (From Rees, courtesy of Parasitol.)



Schema oplozeni vajicek motolic

Seminal
receptacle
with sperm

Dense body

Fusion of
sperm and
oocyte

Lipoprotein
membranous
body

Operculum

Tanned eggshell



Formovani obalu vajicka

FASCIOLA HEFATICA: EGG-SHELL FORMATION

Mehlis’ gland secreting
PAS +'* material

gland —
secretion ““'"°"§g§i’2,',‘§ﬁ profein *°

hardening Q@henol *
henolase +*

| fully formed

fertilized egg
lipoprotein
membrane
, forming — Sperm
vitelline —I33o\(@y
cell D7)+
shell globules
coalescing
: to form shell
— vitelline cells \ R
vitelline p;‘;f;’/’ W releasing : protein +*
reservoir g oolase 7 shell globules uularme Dol
tei phenolase +*
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iICek motolic
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fez zloutkovymi folikuly zloutkove bunky a tvorici se
vajecCny obal
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Rez vajickem v déloze

Viscous cushion

Developing
miracidium
Vitelline

membrane

Shell



Vajicka motolic




Biochemie tvorby vajecného obalu
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Konec |



Cytoplasmaticka membrana a glykokalyx




