Tasemnice |




Tasemnice - charakteristika

Vyhradné paraziticka skupina
Absence streva

Larvy s embryonalnimi hacky
— 10 lycofora - Cestodaria

— 6 hexacanth — Eucestoda

Medicinsky a veterinarné vyznamné
Popsano pres 4000 druhu — nejvice radu u ryb
Nejpocetnéjsi rad — Cyclophyllidea — ptaci a savci



Scolex, krcek, strobila

Immature

Mature

Gravid




Tasemnice - morfologie

* Hlavicka — scolex — prichycovaci organ

e Strobila — proglotidy (segmenty)

* Prichycovaci organy — 5 zakladnich typu:
— Melkeé zarezy a ryhy — Caryophyllidea
— Stérbiny — bothrie — Pseudophyllidea
— Svalnaté bothridie — Tetraphylidea

— Chapadélka — tentakule — Trypanorhyncha
— Svalnaté prisavky - Cyclophyllidea



tasemnic

U

Typy scolex







)







Scolexy ruznych radu tasemnic

CARYOPHYLLIDEA TRYPANORHYNCHA SPATHEBOTHRIIDEA

PSEUDOPHYLLIDEA LECANICEPHALIDEA APORIDEA

LITOBOTHRIDEA PROTEOCEPHALATA

NIPPOTAENIDEA TETRAPHYLLIDEA CYCLOPHYLLIDEA

Fig.1.48. Diagrammatic representation of scolices in different orders of tapeworm



Tasemnice - anatomie

Scolex — kréek - germinativni zona
Strobila — proglotidy — ¢lanky:
— Apolytické ¢lanky — odskrcovany clanky s vajicky

— Anapolytickeé clanky — vajicka jsou oddélovana s
neoddélenych clankd

Tegument — povrch téla
Parenchym - pojivova tkan
Svalovina (tri vrstvy)

Nervova soustava

Exkrecni soustava — protonefridie
Pohlavni soustava — hermafroditi
Prijem potravy — povrchem téla



Schéma scolexu tasemnice
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Smyslové organy na scolexu

Dorsal and
ventral brain
commissure

Alternating diagonal
extrinsic muscles
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Tegument — povrch téla

Glycocalyx

Microtrich
Border

SYNCYTIUM ,

Connective _
tissue ¢ —

muscle




ikrotrichy

VI




Exkrecni soustava tasemnice

Transverse canal

Dorsal canal

Flame Rootlets

Ventral canal cell

Leptotriches

Flame
flagella

Collecting
duct

Flame cells



SURFACE VIEW LONGITUDINAL SECTIONS

Anatomie
strobily
tasemnice




Tasemnice — pohlavni soustava

Samci:

Varlata — testes

Vasa efferentia

Vas deferens
Vesicula seminalis
Ductus ejaculatorius
Cirrus a cirrovy vacek

Samici:

Vajecnik — ovarium
Vejcovod — ovidukt
Receptaculum seminis
/loutkové trsy — vitelaria
Ootyp

Mehlisovy zlazy

Déloha — uterus

Vagina
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Pohlavni soustava akvatické tasemnice

Male genital Cirrus  Vas deferens

ore pouch / )
P e \
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Pohlavni soustava terestrické tasemnice
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Vajicka tasemnic

podskoFapedna
membriana

Zloutkov4 buiika
vnéjsi obal

skofdpka/kapsula

onkosféra
embryofor
membrana onkosféry

vajicko Cyclophyllidea vaji€ko Pseudophyllidea



Vajicka tasemnic




Larvalni stadia tasemnic

coracidium (C)

oncosphera (B)

lycophora (A)



Anatomie onkosféry

stfedni hatek —2 ¢epel hacku

vyvod Zlazy
periferni ventrolateralni halek
svalovina doxézolater:ilni
hadek
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seretni | i g gl @ (NS TERE somaticks buka
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. ?" ,, s |
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Stadia lihnuti onkosféry

skofdpka/kapsula vnéj3i obal iilatind
aktivni
vnit¥ni obal: onkosféra
cytoplasmova vrstva
Zelatinézni vrstva
' FAZE IV.B
uvolnéni onkosféry
membrina onkosf.
brzy miz{
FAZE I.
mechanické poruseni
skoFdpky membrina
a cytopl.vrstvy onkosféry

zeslabeni

FAZE IV.A
enzymatické
Zelat.vrstvy

FAZE 1L
bobtnéni Zelat.vrstvy
aktivace onkosféry

embryofor

/ FAZE 111.
traveni embryoforu

enzymy parazita
a hostitele



(b) Pseudophyliidean

Zakladni typy metacestodu

(d) Proteocephalatan
(c) Proteocephalatan plerocercoid Il

plerocercoid |
plerocercoid |

(a) Pseudophyllidean
procercoid

(j) Plerocercus

(e) Cysticercoid

i) Strobilocercus

—_



Larvalni stadia — akvaticky cyklus

PSEUDOPHYLLIDEA

PROCERCOID LARVA PLEROCERCOID OR
SPARGANUM LARVA

EGG CORACIDIUM ONCOSPHERE



Larvalni stadia — terestricky cyklus

CYCLOPHYLLIDEA

EMBRYOPHORE ONCOSPHERE

CYSTICERCOID LARVA CYSTICERCUS LARVA
found in found in Taenia
Hymenolepis and Dipylidium

DAUGHTER CYST
(hro[/;d capsule)

Penetration
gland cells

multilocular or

alveolar cysts ‘Coﬁi}mas ILARVA
HYDATID LARVA ound in Multiceps
found in Echinococcus o



Cysticka larvalni stadia

kapsula hostitele

oblast "'vnoFeni' skolexu laminarni

-
-
-

protoskolexy

\
\
]
I
) membréna dcefinni cysta

kapsula(?) zérodeini membrina

kolem
cysty

cystova tekutina

protoskolex
STROBILOCERKUS
(T.taeniaeformis)




Typy vyvojovych cyklu

Jednohostitelsky — monoxenni — Archigetes
sieboldi

Dvojhostitelské - dixenni — Taenia saginata
Trojhostitelské — trixenni — Hymenolepis nana

Ctyrhostitelské — tetraxenni —
Diphyllobothrium latum






Nematoda - charakteristika

Velmi rozmanita skupina

Cizopasnici x volné zijici (puda,voda)
Paraziti — zivoCichové (bezobratli), rostliny
Adaptace k parazitismu

Vyznam — puvodci onemocnéni ¢lovéka zvirat



Nematoda — morfologie |

Protahlé az nitovité télo

Nesegmentované

Velikost — az 8 m (Placentonema gigantissima)

Povrch téla — kutikula - mnohovrstevny Utvar — exoskelet
Hypodermis — pod kutikulou

Podpovrchova svalovina — tfi typy usporadani:

1) polymyarni — Ascaris — mnoho vybézku v kazdém kvadrantu
2) meromyarni — Oxyuris — maly pocet svalovych bunék v
kvadrantu - max 2

3) holomyarni — Trichuris — velky pocet svalovych bunék — tvori
jednolitou vrstvu
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Nerve ring
Esophagus

Excretory pore —__

Ovary
Oviduct
™~ Testis

Seminal receptacle — P
—Seminal vesicle

Uterus e
/Vas deferens

LY (U]} - [P )

Intesting ——nH ___|

Rectum

Preanal papillae
Spicule \‘

*—Cloaca
Gubernaculum
Postanal papillae\

Anus ——>

Nematoda
zakladni morfologie

PH

EPTAE
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e L
= T

Obr. 3-53 Nematoda. Zakladni anatomie



Epicuticle

5

Kutikula

Basal lamina
Endocuticle

I Exocuticle
Epicuticle

Hypodermis




Typy kutikularnich utvaru

-‘q




Organizace svaloviny

Polymyarni Meromyarni Holomyarni



Nematoda — morfologie Il

* Nervova soustava — 2 pary nervovych vilaken,
spojky, jicnovy prstenec

* Nervova zakonceni:
amfidy — na ustnich papilach

dereidy — po stranach hlavového
konce

fazmidy — senzorické zlazy ustici
porem (Aphasmida, Phasmida)

smyslové papily a sety



Nervova soustava

Lateral nerve

Amphid
Amphidial Dorsal nerve
nerve Ventral —%-
nerve cord \:\
—— Circumesophageal Intestine
'y commissure
- (nerve ring)
Esophagus
Lateral
NEIvE Rectal
Dorsal commissure Rectum
nerve
Anus
Intestine Lumbar ganglion
Caudal nerve
Phasmid
(@) (b)
FIGURE 15-8

Nematode nervous system.
(a) Anterior end. (b) Posterior end.
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Propojeni SS s nervovou soustavou

Contractile fibers

Nucleus  Myocyton  Sensory process

Longitudinal

FIGURE 15-6

Arms of four
myocytons forming
junctions with a
nerve.




Smyslové organy hlistic

Cephalic papilla

Inner labial
@‘ﬂ papilla

Outer labial
papilla

FIGURE 15-9 _
Labial and cephalic Lip
papillae.

En face view of
nematode showing
relationship of mouth,
lips, amphids, and
papillae. Mouth

Amphid




Nematoda — morfologie Il

* Travici soustava — dobre vyvinuta
— Ustni otvor - na pfednim konci téla
— Ustni aparat — Gstni kapsula, papily, pysky, trny, zuby nebo sklerity

— Jicen (oesophagus) Zlaznaty a svalnaty — typy: dorylamoidni,
oxyuroidni, rhabditoidni — bulbus — zména béhem ontogeneze

— Trubicovité stfrevo — analni otvor

* Vylucovaci soustava — exkrecni bunky (renety) — exkrecni
kanalky (chordy) — exkrecni sinus Ustici na povrch —
morfologickeé typy —, U, H”



Typy predniho konce téela hlistic

F STRONGYLUS

D NECATOR SP.

E TRICHOSTRONGYLUS G GNATHOSTOMA | ONCHOCERCA




Organizace ustniho otvoru




Organizace ustni dutiny

(B

Neozbrojeny Stylet Zuby




Morfotypy svalnatého jicnu
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Terminologie morfotypu jicnu
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Obr. 68. Zakladni typy j-ic'nﬁ hlistic (Hiepe 1985, upraveno)
A-rhabditoidni (rhabditiformni); B-strongyloidni (filariformni);
C-oxyuroidn{; D-trichuroidni.
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Systematicky vyznam tvaru jicnu
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FIGURE 15-7
Variations in foregut of some nematodes.

(d

(e)

(a) Rhabditis hominus. (b) Strongyloides stercoralis. (c) Ancylostoma d
Ascaris lumbricoides.

wodenale. (d) Enterobius vermicularis. (e)



Typy napOJen j icnu na strevo

Ascaridida Strongylida Oxyurida Spirurida
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Napojeni jicnu na strevo

DO
. NR -
== —
=5 =
Sl Re=1= =
oo f o —
Si= =
== DB ==
= EH =
DB—#
VE
A
mt——— DA
ANISAKIS PSEUDOTERRANOVA CONTRACAECUM

Fig.2. Schematic representation of diagnostically useful
intestinal features of human pathogenic marine ascarids
(a-c). A, anus; DA, intestine; DB, intestinal enlargement;
DO, thorn; NR, nerve ring; OE, esophagus; VB, enlarge-



Vylu€ovaci soustava hlistic

Anterior lateral
canal
Excretory pore

Excretory pore

|

; Single
Sinus cell renette cell
Excretory sinus
Nucleus?

Renette cell
Posterior Posterior
lateral canal K lateral canal \

(a) (b)

FIGURE 15-10
Nematode excretory systems.

(a) Rhabditoid type. (b) Ascaroid type. (c) Juvenile Ancylostoma.

Excretory
pore

Contractile
ampulla

Renette

Posterior
extension

(©)



Nematoda — morfologie IV

Pohlavni soustava — dobre vyvinuta

Gonochoristi

Partenogenetické generace a hermafroditi (u nékterych
skupin)

VétsSina hlistic — oviparie, méné Casto ovoviviparie (L1 se rodi
v déloze samice)

Samici soustava — vétsSinou 2 vajecniky — trubicovita déloha -
svalnata vagina (vajicka) - vulva ustici na porch téla

Samci soustava — neparoveé varle — velka a mala ejakulatorni
zlaza a kloaka, zadni konec téla samce — bursa copulatrix —
morfologie - zebra, papily — spikuly — gubernakulum
(telamon)



Nerve ring
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Samici pohlavni soustava
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Vajicka hlistic

4 AT UINL, LT A

Some nematode eggs and larvae.

(a) Strongyloides stercoralis rhabditiform larva. (b) Ascaris lumbricoides normal fertilized egg with
developing larva. (c) Ascaris lumbricoides unfertilized egg. (d) Hookworm egg. (e) Enterobius vermicularis
egg. (f) Trichuris trichiura egg.
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Spermiogeneze hlistic

Fig.5A-D. Spermatogenesis. A Cross section through the germinal zone of the testis of — Heterakis spumosa. x 1.400. C,



Schéma spermie

Refringent body

Anterior Membrane specialization

S, (pro-acrosomal granule?)

Mitochondrion Nucleus

FIGURE 15-12

A generalized
diagram of a
nematode sperm.

Pseudopod



Morfologie zadniho konce téla samce

C TRICHOSTRONGYLUS
A ONCHOCERCA

B ANCYLOSTOMA 0{

¥

' «— Preanal sucker

D OESOPHAGOSTOMUM G



Morfologie zadniho konce téla samce

Spicules

A HETERAKIS C TRICHURIS D ENTEROBIUS

Externodorsal

E NFSOPHAGOSTOMUM F



Spikuly a gubernakum

\ Spicule

spikuly Spicule Spicule

Spicule
gubernakulum \ / P

Gubernaculum

- Gubernaculum

kopulacni burza



Funkce spikul a gubernakula

Spicule sheath Rectal gland

Copulatory muscles

Lo \\\Q\\

Q-———— Sphincter
¥




Nematoda - vyvoj

Zivotni cykly pfimé x nepfimé

Casto alternativni stfidani generaci

Sexualni generace x partenogenetické
Geohelminti x biohelminti

Vétsina prodélava ctvero svlékani (L1, L2, L3 a L4)

Geohelminti — vajicko — larva (2 svlékani) —
invazni larva L3 — do DH pronika: 1) peroralné (kontaminace potravy, vody)
2) perkutanné — aktivné pres pokozku

Velky vyznam paratenickych hostitel(

Biohelminti — alespon jeden mezihostitel zde se vyviji L3
Mezihostitelé — krouzkovci, korysi, mékkysi, hmyz apod.

Vyznam paratenickych, postcyklickych, paradefinitivnich a dalSich typu
fakultativnich hostitel(



Schéma vyvoje a rustu nematodu

L, (Filariform)

Length

L, (Rhabditiform)

Time

FIGURE 15-14
Nematode growth pattern.
H, hatch; M, molt; L, larva.



Larvalni stadia nematodu

Rhabditiformni (L1)

Intestine

Subcuticular
cell
Somatic cell

Filariformni (L3)

Mikrofilarie

FIGURE 15-15
Nematode larvae.
(a) Rhabditiform
larva. (b) Filariform
larva. (c) Sheathed
filariform larva of
Wuchereria. (d)
Unsheathed
microfilaria of
Omchocerca.



Typy vyvojovych cykll nematodu
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Vyvojové cykly vybranych zastupcu

* Primé vyvojové cykly
— Trichinella spiralis — zjednoduseni cyklu — DH plni zaroven roli
mezihostitele

— Ascaris lumbricoides — slozita migrace larev L3 — nahrazuje cast cyklu v
chybéjicim mezihostiteli

— Strongyloides stercoralis — existence dvou fazi VC — paraziticka generace
(endogenni, partenogeneticka) x volné Zijici (exogenni, gonochoristicka)

* Neprimé vyvojové cykly
— Wuchereria bancrofti — krevsajici ¢lenovec jako MZ a vektor (L3)

— Dracunculus medinensis — vodni prostfedi — MZ — buchanka (Copepoda)
— peroralni nakaza Mz — do DH opét peroralné



Nematoda - fylogeneze

CHORDATA
ARTHROPODA \ /\\

HEMICHORDATA Strongylida )

Spirurida

ANNELIDA o

’/_\ Ascaridida
MOLLUSCA  ECHINODERMATA , ,
———  Rhigonematida
Oxyurida

NEMERTINI
Rhabditida including

Caenorhabditis elegans
and Strongyloides

Diplogasterida
A " —— Aphelenchida
=]
P £ L Tylenchida B
/> aE.) Mermithida
=z
Trichocephalida
Bilateral ancestor -
(Proto-flatworm) Doryia| mida
A CTENOPHORA Triplonchida
/. Mononchida

CNIDARIA
N Enoplida

Monhysterida
h Ancestral metazoan

SPONGIAE A

Chromadorida

Choanoflagellate protozoan

Secernentea

Adenophorea




