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Vyvoj a zivotni cykly
motolic



Vyvoj a zivotni cykly motolic

Vajicko — ovalna, silnostenna, operculum
Miracidium — prvni larvalni stadium
Sporocysta — v prvnim mezihostiteli asexualni
mnozeni — materska a dcerinna

Redie — muze nasledovat po sporocysté, vice
pohyblivé a migruje do hepatopankreatu plze —
materska a dcerinna

Cerkarie — zakladni funkci je diseminace parazita
v prostredi, morfotypy cerkarii

Metacerkarie — klidové stadium, encystace

Mesocerkarie — prechodnych typ mezi cerkarii a
metacerkarii

Adultni motolice



Vyvojovy cyklus motolic
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Vajicka motolic parazitujicich u Clovéeka

Clonorchis Paragonimus Fasciolopsis
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Vyvojova stadia - vajicko
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Miracidia motolic

Cilia ~—




Penetrace miracidia do prvniho mezihostitele




Miracidium = materska sporocysta

Obr. 3-10 Digenea. Proces svlékani ciliar-
nich desticek pfi pfeméné miracidia na
mateiskou sporocystu (vizualizovano
znacenymi lektiny ve fluorescenénim mik-
roskopu). 1 - oznacené ciliarni desti¢ky na
povrchu miracidia, 2 - ozna¢ené mezibu-
nécné valy na povrchu miracidia, 3 - odvr-
hovani oznacenych cilidrnich desticek pfi
procesu vzniku dcefiné sporocysty. CD -
cilidrni desticka (foto P. Horék a L. Mike3).
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Nepohlavni reprodukce larvalnich
stadii

¢ "\ daughter sporocyst
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Nepohlavni reprodukce larvalnich
stadii

Fig.4.29 A-D. Diagrammatic representation of the forma-
tion of daughter individuals in digenean trematodes. A Ger-
minal (undifferentiated) cells are found singly inside the lu-
men of the mother individual (mother sporocysts, daughter
sporocysts, rediae). B Protruding parts of the syncytial subte-
gumental layer surround the dividing germinal cells. C Now
the subtegumental layer has completely surrounded the di-
viding cells. D The growing daughter organism increases in
size. It is covered by a smooth primary layer, under which a
new syncytial tegument is formed by fusion of undifferen-

tiated cells. Stages in C and D are also described as “germ
balls”. BL, Basal lamina; CO, connection between tegument

and subtegumental layer; ER, endoplasmic reticulum;
G, germinal cell; N, nucleus; NU, nucleolus; PA, proto-
nephridial anlage; PC, primary cover (formed by ST);
PS, protruding part of subtegument: RM, remnant of mus-
cle; ST, subtegumental layer; 74, tegument anlage; 7G, te-
gument (differs in the different developmental stages);
TH, thorn (hook)



Multiplikace germinativnich bunek
larvalnich stadii motolic - sporocysty

Miracidium/
mother sporocyst

OJONOXONONOXORS Daughter sporocyst/redia

Cercaria/metacercaria/adult

Figure 14.3 Generalized scheme of germinal lineage in the Digenea. Multiplication of germinal cells in
the cercaria—metacercaria—adult generation gives rise to the germarium and testes. See text for further
explanation. Z =zygote; filled circle =germinal cell; empty circle =somatic cell. Source: redrawn from

Whitfield and Evans, 1983.
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Multiplikace germinativnich bunek
larvalnich stadii motolic - redie
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mother sporocyst
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Figure 14.3 Generalized scheme of germinal lineage in the Digenea. Multiplication of germinal cells in
the cercaria—metacercaria—adult generation gives rise to the germarium and testes. See text for further

explanation. Z =zygote; filled circle =germinal cell; empty circle =somatic cell. Source: redrawn from
Whitfield and Evans, 1983.
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Morfologicke typy cerkarii

Aphistomni » Furkocerkarie
Monostomni — Bucephalni
Gymnocephalni — Strigeidni

— Skupina vivax
— Skupina occelata

« Xiphidiocerkarie
* Ophthalmoxiphidiocerkarie
« Cercarieum

Pleurolophocerkarie
Echinostomni
Cystophorni
Trichocerkarie
Mikrocerkarie



ny

Morfologicke typy cerkarii

Obr. 3-11 Digenea. Vybrané morfologické typy cerkarii. A - gymnocefalni, B - amfistom-
ni, C — echinostomni, D — monostomni, E - xifidiocerkarie, F - furkocerkarie, G — mikrocer-
karie, H — cerkarieum (progenetické stadium). CZ - cystogenni zlazy, AC - acetabulum,
OL - otrnény limec, ST - stylet, PZ — penetraéni zlazy, OP - ocasni ploutvicka, OK - ocasni
kmen, FU - furka, EM — exkre&¢ni méchyf#, UP - Ustni pfisavka, GE — germarium, TE - testis
(A dle Swales, 1935, upraveno; B-H dle Nasincova, 1992, upraveno).



Morfologicke typy motolic a cerkarii
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Morfologicke typy motolic a cerkarii
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Morfologicke typy motolic a cerkarii
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Morfologicke typy motolic a cerkarii
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Metacerkarie - morfologie
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Metacerkarie

Obr. 3-12 Digenea. Vybrané typy meta-
cerkarii. A - metacerkarie Notocotylus atte-
nuatus, B — metacerkarie Plagiorchis ma-
culosus, C - tetrakotyle Cotylurus cornutus,
D - mezocerkarie Alaria alata, E — diplos-
tomulum A. alata. BO - Brandeslv organ,
PZ - penetracni zlazy, ST - stfevo (A-C dle
Nasincova, 1992, upraveno; D, E dle Gi-
nécinskaja, 1968, upraveno).




Typy vyvojovych cyklu motolic

Miracidium

Redia
(mother)

l
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Cercaria
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Adult

Sporocyst
(mother)
|
| l
Sporocyst Redia
(daughter) (mother)
|
Cercaria | |
(penetrates definitive host) Redia Cercaria Cercaria
| I [ definitive
Metacercaria Adult Mesocercaria Cercaria Metacercaria host)
Adult Metacercaria| | Metacercaria Adult Adult
(1) | | (5) (6)
Adult Adult
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(4)

Metorchis conjunctus (Cobbold 1860)
Proterometra dickermani Anderson 1962
) Stichorchis subtriquetrus (Rudolphi 1814)
8) Caecincola parvulus Marshall and Gilbert 1905

1) Diplostomum flexicaudum (Cort and Brooks 1928)
2) Trichobilharzia physellae (Talbot 1936)

3) Alaria mustelae Bosma 1931

4) Fasciola hepatica Linnaeus 1758
5)

6)

7

|
Adult

(7)

(8)




Zivotni a vyvojové cykly motolic




Vyvojové cykly motolic

Jednohostitelsky — monoxenni

Dvouhostitelsky (dixenni) s primou penetreaci
cerkarii — Schistosoma hematobium e

Dvouhostitelsky (dixenni) s adoleskarii —
Fasciola hepatica @

Trihostitelsky (trixenni) — (savec - mékkys —
Clenovec) — Paragonimus westermani @
Trihostitelsky (trixenni) — savec —mekkys —
obratlovec — Clonorchis sinensis
Ctyfhostitelsky - tetraxenni



Dvouhostitelsky (dixenni) s primou penetreaci
cerkarii — Schistosoma japonicum e

EGGS ARE LAID IN THE
TERMINAL CAPILLARY VESSELS
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/ THE MATURE EGG PASSES
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LIFE CYCLE OF
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} § BY CERCARIA
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Dvouhostitelsky (dixenni) s adoleskarii —
Fasciola hepatica e

ADULT WORM INSIDE
THE BILE DUCT

MIGRATION OF
PARASITE TO
LIVER

EXCYSTATION
IN DUODENUM

EGGS ENTERING
DUODENUM VIA
CILIARY TRACT

EGGS ESCAPING
IN FAECES

'?hnr?‘"f‘ i
Ty

LIVER
OF MAN

WORMS IN LIVER
OF ANIMALS

ENCYSTING

LIFE CYCLE
of
Fasciola hepatica

FREE
SWIMMING
CERCARIA

REDIAE
2nd. Generation
MIRACIDIUM
ENTERING THE
SNAIL

SPOROCYST
REDIAE
Ist. Generation



Trihostitelsky (trixenni) — (savec - mekkys —
Clenovec) — Paragonimus westermani @

. _— Worms migrate to
tissues (usually the

lungs) and mature.

‘% Eggs pass into
water in feces
and sputum.

Man is infected by
eating uncooked crab.

Metacercaria
encysts —
in the
crab’s
tissues.

later emerges as cercariae... ]



Trihostitelsky (trixenni) — savec —mekkys —
obratlovec — Clonorchis sinensis

adult Clonorchis
in bile duct

pre-patent period
=25 days

CAT
[reservoir host]

= ". ".__‘ “\\_
== raw fish eaten “““"‘

o i [mainly Cyprinidae] eggs in

faeces

metacercariae contain
penetrate 2 encyst in muscles miracidia

tish oA\ )
# 8 h ceriaria T
redia hatch on
f L P ingestion
sporocyst

Parafossarulus spp.




Schéma zivotnich cyklu motolic
napadajicich Cloveka

GROWTH AND METAMORPHOSIS PROLIFERATION
A N

/ d. sporocyst \

€gg —— miracidium ——» sporocyst \: redia. ——— d. redia —— cercaria

redia

GROWTH, METAMORPHOSIS, A?ID‘SEXUAL MATURATION
AN

1 N
penetration of vertebrate definitive _adult Schistosoma spp.
host without encystment ~ via schistosomules

cercaria penetration of second intermediate
host followed by encystment
FISHES - Clonorchis sinensis, Metagonimus yokagawai,
Heterophyes heterophyes metacercariae

MOLLUSCS - Echinostoma revolutum
CRUSTACEA - Paragonimous westermani

encystment on vegetation
Fasciolopsis buski, Fasciola hepatica

FIGURE 9-17
Flowchart showing life cycles of trematodes that infect humans.



Klasifikace — prehled hlavnich skupin |

Sanguinicolidae
Aporocotylidae
Transversotrematidae

Paramphistomatidae
— Gastrodiscoides hominis

Paragonimidae
— Paragonimus westermani

Plagiorchidae

Dicrocoellidae
— Dicrocoelium dentriticum



Klasifikace — prehled hlavnich skupin |l

 Fasciolidae
— Fasciola hepatica
— Fasciolopsis busci
* Heterophyidae
— Heterophyes heterophyes
— Metagonimus yokogavai
» Opistorchidae
— Opistorchis felineus
— Opistorchis viverini
— Clonorchis sinensis
« Echinostomatidea
— Echinostoma revolutum

* Troglotrematidae
* Notocotylidae
 Bucephalidae



Klasifikace — prehled hlavnich skupin Il

« Didymozoidea
 Hemiuridae

« Strigeidni motolice
« Strigeidae

* Diplostomatidae

« Schistosomatidae
— Schistosoma haematobium
— Schistosoma mansoni
— Schistosoma japonicum
— Schistosoma intecalatum
— Schistosoma mekongi
— Trichobilharzia
— Ornithobilharzia



Hypoteticka fylogeneze Digenei

Paramphistomiformes Haploporiformes Transversotrematiformes Opisthorchiformes Plagiorchiformes
Lepocreadiformes
Heronimiformes Echinostomatiformes Hemiuriformes Strigeiformes \ No external
. Lateral setae on seminal vesicle
Body transversely No cirrus sac rretn . .
elongate Two pairs of flame No cirrus cercarial tail Xiphidiocercariae

eefs In MirEKKim Primary excretory pore not

Primary excretory pores at tips extending into tail of cercariae

Cystophorous cercaria ¢ es at
of furcae in cercarial tail
AY

No eyespots in cercariae ’ : .
Finfold in cercariae small

Rediae with collars Brevifurcate cercariae ‘ _
Uterus extends from ovary Ovary between testes Eggs hatch after snail ingestion ~ Eggs small
to preacetabular Cercarial excretory bladder with epithelium

Hermaphroditic duct Cercarial tail not furcate Finfold on cercarial tail

Adult pharynx at junction of Cercariae encyst "in" intermediate host
esophagus and cecal bifurcation
Mesostomate excretory system

Symmetrically branched sporocysts Furcocercous cercariae

Eggs hatch in utero
Ventral sucker degenerates

Rediae without appendages

Adult body spiny  Secondary excretory pore terminal
Ventral sucker in adult midventral
Ventral sucker in cercariae midventral
Primary excretory pore in anterior half of cercarial tail
Cercariae with two eyespots
Cercariae encyst "on" something
Rediae with appendages

Figure 15.28 A hypothetical phylogenetic tree for the orders of Digenea.

Redrawn from Daniel R. Brooks and Deborah A. McLennan, Parascript: Parasites and the language of evolution. Copyright © 1993 by the Smithsonian Institution. Used by permission of the publisher.






Vyvoj tegumenmtu - schisto

Fig.3.58 A-D. Diagrammatic representation of the develop-
ment of the syncytial tegument in digeneans (Schistosoma
mansoni). A Miracidium which is covered by ciliary plates
and ridges formed by the subtegumental layer. B Mother
sporocyst after detachment of ciliary plates. C Daughter
sporocysts are covered by a syncytial tegument, which is con-
nected by bridges with the subtegumental layer. D Cercariae:
the subtegumental layer becomes reduced, and later paren-

CI, Cilia:
FI, fi-
LM, longitudinal muscles;
PA, parenchymal
ST, sub-
TH, tegumental thorn

chymal cells will contact the syncytial tegument.
CM, circular muscles; CP, ciliary plate; F, foldings;
brous layer; G, germinal cells;
N, nucleus; P, protruding subtegument;
cell; RI, ridge; RS, remnants of the subtegument;
tegumental layer; TG, tegument;
(hook)



Samici reprodukcni soustava schisto

3.4.5 Reproductive Organs 283

Fig.3.97. Diagrammatic representation of the reproductive 0, oviduct; OC, oocyte; OD, ovovitellary duct; OT,
organs of a female of Schistosoma mansoni (after Génnert  ootype; OV, ovary; RS, receptaculum seminis; S, sphinc-
1955 and Mehlhorn and Piekarski 1981). EG, Egg (contai- ter; UT, uterus; VC, vitellary cell; VD, vitellary duct;
ning the zygote and vitellary cells); MG, Mehlis’s glands; V1, vitellarium



