Opistokonta
Metazoa




{

LT et T
%ﬁﬂ@uﬁﬂﬁ%ﬁmﬁ
N RBERG2uwBsEssensassunsusuniEssiioy
® B N T = I O O Y B

R tem———

O
wid
c
o)
=
@)
L
wid

IS

Op

©
@)
N
©
i
Q
=

Kmen:

ol 0 O




Ecdysozoa

N

Lophotrochozoa

Deuterostomia

Bilateria

Metazoa

h

Phylum
|

Number of species in phylum
Number of parasitic species

Kinorhyncha
Loricifera
Priapulida
Nematoda
MNematomorpha

Pancrustacea
{including Hexapoda
& Pentastomidal

Myriapoda
Chelicerata
Tardigrada
Onychophora

Annelida
tincluding Echiuridee
& Sibogfinidae)

Sipuncula
Maollusca
Phoronida
Brachiopoda
MNemertea
Platyhelminthes
Gastrotricha
Cycliophora
Entoprocta
Gnathestomulida
Micrognathozoa
Syndermata
(including Rotifera

& Acanthocephala)
Dicyemida
Myzostomida
Bryozoa
Chaetognatha
Xenoturbella
Hemichordata
Echinodermata
Tunicata
Cephalochordata
Craniata
Orthonectida
Myxozoa
Acoelomorpha

Cnidaria
Placozoa
Ctenophora

Calcarea
Demospongiae
Hexactinellida

Choanoflagellata

150 nomne

150 nane
18 none
=23, 000 =15,000, including several parasites of plants, invertebrates, and vertebrates
~350 all, ako called the horsshair worms
>50,000 =5,000 (parasitic crustaceans)

Millicrs millions (Hexapoda, incuding insecta, marny are parasites of plants and animal)
130 all {Perrtastomica, also called tongue worms, are all parasites)
13,000 nang
=100, 000 =30,000, including parasitic mites and the ticks
=1000 Tew
165 none
17,000 S04 {inciudes the leeches, many of which are parasitic)
320 none
B5, 000 =500 {incledes gastropods and bivalves that parasitize animals)
20 nomne
335 none
1400 few
55,ﬂ'ﬂ'ﬂ‘ =14 000 (includes monogeneans, trematodes, and tapeworms,
700 BoeE all parasites of animals]
3 none
150 nomne
100 none
1 nione

2200 -50 {Rotifera)

1150 all tacanthocephala, or spiny-headed wonms, all of which ans
parasites of animals)

80 all, are also @lled dicpemids
Cye

170 =80, some, aften considered to be highly modified annefids, are parasitic
>4000 none
127 none
2 none
106 none
7000 few
3000 none
30 nange
58,389 few
24 all
2000 all {all are parasitey, many of both mvertebrates and vertebrates)
329 none
10,000 few
1 none
150 few
1000 none
5000 few
10,000 nange
»125 none

Demospongiae (Porifera)
Ctenophora
Placozoa
Cnidaria
Myxozoa
Orthonectida
Craniata
Echinodermata
Myzostomida
Dicyemida
Rotifera
Acanthocephala
Gnathostomulida
Platyhelminthes
Nemertea
Mollusca
Annelida
Chelicerata
Tartigrada
Pancrustacea
Hexapoda
Pentastomida
Nematomorpha
Nematoda
Vertebrata




Desmospongiae (Porifera)

« Morsky druh houby Cliona elata navrtava ulity mékkysu.
« Bézné se vyskytuji podél atlantskeho pobrezi Severni
Ameriky.

A (B)

Figure 6.18 Boring sponges. (A) Surface of a coral (stel- shell, showing six eroded “chips,” two of which have been
== openings) infected by the sponge Cliona (circular entirely removed and four that are only partly etched by
wscula); (B) A close view (SEM) of the surface of a clam Cliona.




Cliona elata

CLASS — HEXACTINELLIDA







Cnidaria (Zahavci)

Vysoce diverzifikovana skupina morskych zahavcu zahrnujici meduzy,
sasanky, polypy, siphonaphora a myxozoa.

Dimorfni zivotni cyklus — polypoidni a meduzova forma.

Cnidaria jsou diblasticka Metazoa, maji radialni symetrii, chapadélka a
adhezivni struktury nazvané cnidy a entodermalni gastrovaskularni dutinu a
tzv. stfedni vrstvu zvanou mesenchym nebo mesoglea.

(D)




Box Jelly Moon Jelly

Cnidaria

Cnidaria

Purple Jelly

Hydrozoa

Portuguese
man of war




Cunina peregrina

Image ID: 2AMA4E63
www.alamy.com




Cunina peregrina a Rhopalonema velatum

Rhopalonema velatum

A - zplostely stolon medusy Rhopalonema velatum
B — medusa Cunina peregrina s pucicim parasitickym stolonem




Polypodium hydriforme

A — volné zijici polyp v kraciveé poloze.
B — Cast parazitického stolonu se tremi pucicimi polypy




Polypodium hydriforme




Craspedocusta sowerbyi







Ctenophora (Zebernatky)




Ctenophora

1 — analni kanalek

2 — analni porus

3 — apikalni smyslovy organ
4 - aboralni kanalek

5 — chapadlo

6 — infundibulum

/ — transversalni kanalek
8 — interradialni kanalek
9 — pochva chapadélka
10 — ctenes

12 — usta

13 — hitan

14 — hitanovy kanal

15 — chapadlovy kanal
16 — meridionalni kanal
17 — adradialni kanal




Ctenophora

(a) (b) Bolinopsis clunit

Tentacle
sheath

Anal Gut
pores
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Mesoglea

ABORAL

Tentacle sheath

Tentacle
Comb row

Stomach

Comb

Anal pore




Vyvoj Ctenophora

_— 1

LARVA

STARTS NEW COLONY BY
PART OF MATURE COLONY ASEXUAL BUDDING ATTACHES TO
SUBSTRATE




Vyvojova stadia Gastrodes parasiticum

A — miskovité stadium parazitujici

v Salpeée

B — pozdejsi stadium s kanalkovym
systémem

C — Cydipidova larva

Legenda:

A — ansalni porus

C — comb rady

CF — ciliova ryha

MC — meridionalni kanal,
S — statocysta

TS — pochva chapadel




Coeloplana mesnili
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Ctenophora




Medusozoa

Cnidaria

sznzna

Bilateria




Myxozoa (rybomorky)

Myxobolus cerebralis puvodné parazit pstruha obecného Salmo
trutta.

Ze stredni Evropy zavleCen do celého svéta.
Rovnéz parazituje Oncorhynchus mykiss (pstruh duhovy)
ZC — dva hostitele -ryba (MZ) a Tubifex tubifex (DH)

TAM — triactinomyxon — invazni stadium z nitenky do ryby




Myxobolus cerebralis
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Celosvetoveé rozsireni Myxobolus
cerebralis




Myxozoans

enters epidermis, mitosis occurs, ameboid cells
. produced, infection spreads to cartilage

and multinucleate pansporoblasts appear,
each of which develops two myxospores.

Attachment of TAM Polar capsules of TAM shoot out filaments and
to skin of fish. wound fish epidermis. Sporoplasm of TAM

~ In fish Myxospores develop by 4 months.
% Hf“‘.
_ i h::hh ll:-l..
T TAMES released from
N, anus of Tubifex into water. !Q'J'.F- Release of myxospores into
Y @~ water after death of fish.
I @ They can persist in environment
: for months. Each myxospore has

i i) In Tubifex worms two polar capsules, each with a

',_i+ 1; coiled filament within.
Filaments from polar capsules of myxospore e 3;5355' e
are extruded; germinal cell emerges and -._: ™
lodges between gut epithelial cells. . L g
Eventually pansporocysts are produced (k ﬁ?’i . )
by a sexual process, in which TAMs =2 e 8] ) |“995“'I5" of myxospores
are produced. \ ::; - ol / <o by Tubifex worm.

|
I I:"-.hhh '-."h. S .I I

"”I_H"H-. -',f Infected Tubifex




Myxozoa — zivotni cyklus

spore

nchoring disk

olaroplast

X0spore
endospore
plasmamembrane
N polar filament

i ribosomes life CYCIG
o ' o ; nucleus
Cycle 1 e

* \ S vacuole N Spore

polar filament

host cells
sporoplasm
N

sporogony

parasitophorous vacuole

merogony




Spory myxoyoa

b
Agtinoypore of felactinonnxon fvpe -
_~polar capsules
i forived by capsilogenic cells,
contanng polar fdamens for
attachment to vertebrate host) w8
o
i —
Sporoniasm o
| {vath micmal cells) &
k/ .E:I
L oentral stle
[ frred by gleell valves)
ProCCsscs)
projechons
{ formed by
) MM ahell vaives)




Myxozoa - morfologickd variabilita spor




P¥iklady spor, SEM

A - Myxobolus macrocapsularis
B - Zschokkella nova

C - Myxidium giardi

D - Myxobolus sp.

E - Chloromyxum cristatum

F - Myxobolus sp.

G - Myxobolus sp.

H - Chloromyxum reticulatum
|- C. reticulatum

J - Chloromyxum thymalli




Paraziticka Echinodermata
sumys Rynkatorpa pawson

.ii V




Rynkatorpa felderi




Symbioticky sumys Rynkatorpa pawsoni se
prichycuje se na rybu Gigantactis macronema
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Rotifera - virnici

1850 popsanych druhu, vétSinou jako volné Zijici
Vetsina ve sladkych vodach

DalSi Ziji ve vodé slané, v pudé, jako plankton

Mali (50 — 500um), ale komplexni

Maji protonefridie

Hladka a zihava svalovina

Pseudocoelomata (dobry hydrostaticky skelet)
Syncytium, kutikula-like epidermis, nikdy se nesvleka
Partenogenetické rozmnozovani

Napr. zastupci rodu Seison parazituji (endosymbionti) na
morskych korysich rodu Nebalia v evropskych vodach.

Dalsi symbionti v rodech Zelinkiella, Monogonontans,
Proales, Ascomorpha.




Sensory bristle

Trochus

Cingulum ——— '

Lorica

P‘mti.'rt‘lﬂ'F'h Fidiuim
Esophagus - y

Stomach

Vitellarium

Musele band
Bladder

Pzeudocoelom
Egg
{embryo)

Fool

100 pm

2= NS
PN =

Rotifera - virnici

Corona

(within mastax)

R TR TN Lateral antenna
R

B /—

e e

Corona

| coronal cilia
&\\ AN ,‘M and bristles
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mouth
flame bulb
- mastax

lateral excretory
canal

gastric gland

Testis
{with sperm)

ovary o
% stomach
nephridiopore :
oviduct yolgane
egag
el intestine
cloaca

caudal ganglion

cement gland
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Facts aboyt Rotifers

Classification, Anatomy, and Habitation

Mouth
Corona Cilia
Cerebral g'anglion Eyespot
(Brain) Mastax

Digestive glands

(salivary + gastric) Trophi (Jaw)

Esophagus
Stomach phag

Qvary

Excretory duct Psuedocoel

Intestine
Bladder

Anus
Pedal gland

Foot

Toe

rsscience.com




Symbioticka Rotifera rodu Seison

Fig. 16.16. The symbiotic rotifer Seison. A. Adult
female. (Redrawn after Plate, 1886.) B. Reproductive
system of male. (Redrawn after Remane, 1929.) C.
Spermatophore of Seison. (Redrawn after Plate,
1886.) BR, brain; ES, esophagus; GG, gastric gland;
GL, gland cell; GP, genital pore; M, mouth; MAS,
mastax; OV, ovary; OVD, oviduct; PG, pedal glands;
SD, sperm duct; ST, stomach; SV, spermatophoral
vesicles; TES, testes.




Symbioticka Rotifera rodu Zelinkiella

Fig. 16.17. The symbiotic rotifera Zelinkiella synap-
tae. A. Adult with corona retracted. B. Foot showing
adhesive disc and pedal glands. AD, adhesive disc;
DA, dorsal antenna; PG, pedal glands. (Both redrawn
after Zelinka, 1888.)
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Zastupce Rotifera - Proales werneckii

Fig. 16.18. Proales werneckii. A. Adult female. B.
Adult male. (A and B, redrawn after Rousselet, 1909.)
C. Galls in Vaucheria formed by P. werneckii. (Re-
drawn after Balbiani, 1878.) AN, anus; BL, bladder;
BR, brain; CE, cerebral eye; CM, coronal matrix;
COR, corona; DA, dorsal antenna; ES, esophagus;
G, gall; GG, gastric gland; GP, gonopore; GV, germi-
novitellarium; INT, intestine; MA, mastax; PG, pedal
gland; S, sperm; SG, salivary glands; ST, stomach;
T, toe; TES, testis; TR, trophi.




Zastupce Rotifera - Proales werneckKii




Paraziticka Rotifera

Hi— COR

Fig. 16.19. Some parasitic rotifers, A, Mals &
Ascomorpha volvocicola. (Redrawn after Fias
1886.) B. Female of Albertia sp. (Redrawn 2
Murray, 1905.) C. Female of Albertia verrs =
laris. (Redrawn after Rees, 1960.) A, anus; 5%
brain; CE, cerebral eye; CM, coronal mas=
COR, corona; DA, dorsal antenna; E, embss
EC, excretory canal; ES, esophagus; F, fas
FC, flame cell; GG, gastric glands; GV, a=
minovitellarium; INT, intestine; MA, mas s
MO, mouth; N, nephridium; PG, pedal glzss
RS, retrocerebral sac; SO, subcerebral orgas
ST, stomach; T, toe; VIT, vitellarium.

A — Ascomorpha volvocicola, B — Albertia sp., C - Albertia vermicularis (female)




Paraziticka Rotifera

Albertia naidis
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Acanthocephala

Endoparaziti stfreva obratlovcu

Telo valcovité, nesegmentovane s
vysunovatelnym chobotkem (proboscis)
ozbrojenym hacky

Telni dutina pseudocoel

Travici trubice chybi

Pohlavi oddelene

Vyvojove cykly neprime




Vrtejsi — obecna charakteristika

Vyhradne paraziticka skupina — nejasné postaveni
Vyrazné adaptace k parazitismu

Maly prakticky vyznam

(Macracanthorhynchus — prasata, Neoechinorhynchus —
ryby)

Evoluce parazitismu — vyznamné — pribuznost s Rotifera !

Endoparaziti zazivaciho traktu (stfeva) obratlovcu

Cca 1200 druhu predevsim u ryb a ptaku




Vrtejsi — Acanthocephala

Proboscis

Lamniscus |
_____Ganglion —__ "~}
“Sheath of proboscis

Retractor muscle — &

Testes <= b/ ,

Cament _—
Glands

Owvaries

Uterine ball

- Uterus




Acanthocephala

Acanthor penetrates Cystacanth

host gut and becomes , ~
acanthella. b

Acanthor larvae A

AR %

hatch from eggs |- = 4]
in arthropod qut. &/ DEFINITIVE
W HOST

Definitive host becomes
infected by ingestion of
infected intermediate host,

Ty

. Moniliformis
INTERMEDIATE ManirorRS
HOST
Eggs are ingested
by an intermediate
host.
Eggs are shed Macracanthorhynchus
in feces. hirudinaceous

Adults in small intestine
have prominent thorny
proboscis and lack a
mouth and gut

Manilifarmis
fricilifarmis

."‘u,
| @ Macracantharhynchis
_,." hirudinaceous




Temnocephalida

Macrobranchium americanum Temnocephala brenesi




Temnocephalidea

Zastupci ektokomensalové na sladkovodnich organismech,
predevsim racich, krevetach, isopodech a dalsich korysich. Méne
casto na zelvach a mekkysich.

Tyto plostenky se prichycuji na vnejsi povrchy nebo zaberni dutiny
hostitelu

Napriklad Temnocephala brenesi je ektokomensal na zabrech
krevetky Macrobrancium americanum a zivi se napr. prvoky, virniky,
drobnymi annelidy, korySi a castmi potravy svého hostitele.

Pouze jeden druh — Scutariella didactyla nalezena ma krevetach v
Cerné Hore se zivi tekutinami svého hostitele a je mozné ji
povazovat za parazita.

Vyskytuji se predevsim v tropech a subtropech, nekteré druhy
rovnez v mirném pasmul.




Temnocephalida

T — tentacule, M — usta, Ph — Hltan, Ad — adhezivni disk, T — testis,




Temnocephalidea
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A. Temnocephala B. Actinodactylella C. Caridinicola




Temnocephalida — organove soustavy

Br — mozek, LC — lateralni nervy, NR — nervovy

kruh, GP — gonoporus, GD — gonodukt, G —
hermafroditické gonady, BT — bukalni trubicka, int — stfevo,
MO - usta, Ph — hitan, SP — prostor, Y — Zloutek ve stfevé




Temcocephalida - Craspedella pedum




Temnocephalida - Temnocephala




Temnocephalida - Actinodactylella

Figure 10A. Actinodactylella Figure 10B. Actinodactylella

Ventral view (SEM 1mage). Scale = 200 pm. Dorsal view (LM
image from video).




Temnocephala — Scutariella didactyla

t — tentacule, e — ocCi, ph — hltan, vt — vitelaria, adh — adhezivni disk, t — testis, int - stfevo




Platyhelminthes

A —terestricka plosténka Bipalium, B —SEM - Cheliplana rovnostfevna plosténka,

C — Neidentifikovany polykladni Cerv z more Cortez v Mexiku, D — polykladni plosténka
Pseudoceros ferrugineus, E — sladkovodni trikladni plosténka Dugesia, F — motolice
Fasciola hepatica, G — pfedni konec tasemnice Taenia, H — polykladni Cerv
Thysanozoon, | — morska polykladni plosténka Eurylepta callifornica




Fylogeneze platyhelmintu

L
Turbellaria (part) Aspidogastrea Digenea  Monogenea Cestoda
st larval sl:ag:u‘a miracidium

No gut belore redial No intestne
or cercarial stage Loss of arthropod host & hooks on cercomer

Sporocyst in snail host Ectoparasitic Adults with proglottids
, SR VA Testes multiple, 2 lateral bands

\ Tegumant coverad with microvill

Oparculate eggs
2-host lifla cycle with moltuse and verisbrate

Posteroventral adhesive ongan a sucker 12-16 hooks on cercomer

Posterior adhesive organ with hooks (cercomer)

Endoparasitic

2-host life cycle with arthropod and versbrats
Agduli tegument syncytial

1-host life cycles with arthropod hosts

Single ovary, palrad testas




Fylogeneze helmintu

Loss of
Sporocyst in Oncomiracidium digestive tract
snall host larval stage
Scolex
i‘rngt:::m galigstve Posterior adhesive
Intesting 3 branched organ with hooks
with many intestine
lateral Loss of rhabdites
branches

Syncytial tegument

Ectolecithal eggs

Lamellate rhabdites

Endolecithal eggs
Mehlis's gland




Platyhelminthes
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Platyhelminthes
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Aspidobothrea




Aspidobothrea — Aspidogastrea - Aspidocotylea

« Skupina o malém poctu zastupcu ,mezi“ Turbelaria a Digenea

* Primarne to jsou endoparaziti poikilotermnich sladkovodnich a
morskych obratlovcu i bezobratlych (napf. mollusca zvilasté
pelecypoda a gastropoda).

* Nemaiji ustni prisavku ani zadné hacky; prichycovaci organ -
opisthaptor - na celé brisni strané téla déleny na kompartmenty,
které vytvari alveoly.

* Nejbézneéjsi druh Aspidogaster conchicola parazituje v pericardiu u
mizu Unio, Anodonta a Gonidae.

* Vyvojovy cyklus je primy bez ucasti mezihostitele, nakaza vajiCkem,
DH - mékkysi

« Larva — kotylocidium — ma prisavku na zadnim konci

« U Aspidobothrea chybi mnohonasobné namnozeni larvalnich stadii
v mekkysich, = rozdil od digenetickych motolic

« U nékterych zastupcu Lophotaspis nebo Stichocotyle jsou v zivotnim
cyklu dva hostitelé, mezihostitel a hostitel definitivni.




Aspidogaster conchicola - parazit perikardu nebo rendlni
oblasti mékkysd (mlzud - Anodonta); streva ryb a plazu

Ustni otvor

hltan cirrus

strevo

ventralni disk semenny vacek

vajecnik
cirrovy vacek

déloha

varle

, zloutkové zlaz
chamovod Y




Aspidobothrea




Aspidogastrea
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Kotylocidium Ontogeneticky vyvoj

lsti hlavovych Zlaz On’rﬂgeneze ventralniho

prichytného disku

ciliarni receptor
dstni otvor

hltan

hlavové zlazy

strevo

plaménkova bunka

osmoregulacni mechyr

=1
g ..::IFE'
prisavka o b

~ gvazek cilii

l Larvy nékterych druhu cilie nemaji (pr. A. conchicola)




Zastupci
Celed Aspidogastridae (pFichytny disk s Eetnymi alveoly,
cizopasnici mékkysl, ryb a Zelv)
Aspidogaster limacoides - cizopasnik streva kaprovitych ryb

ustni nalevka cirrus

ventralni

prichytny disk
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Cotylasp




Celed’ Stichocotylidae (podélnd fada jednotlivych prisavek,

cizopasnici paryb, enkapsulovani juvenilni jedinci byli nalezeni u
motiskych korysh)
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Aspidobothrea - Stichocotyle

pharynx

caecum
ventral

eggs in "\
uterus




Multicotyle purvisi
- parazit streva nebo
stfevni stény mékkysu,

kor

w0 e

ysu az

lv

cirrovy vac ek strevo

: ventralni disk
ch amovod

déloha
vajecnik

| nEr 4' varlata
Laureruv kanal D

Zloutkové trsy




Nemertea
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Nemertea - Pasnice

Asi 1150 druhu

Harpunuji nebo chytaji do lasa vytvoreneého z vlastniho téla korist
S pouzitim jedovatého proboscis
Proboscis je Casto delsi nez celé telo, od nekolika mm po metry

Druh Lineus longissimus meri az 54m !l a je tak nejdelSim
zivocichem na Zemi

Na rozdil od Annelida chybi Clankovani
Epidermis vylucCuje lepkavy jedovaty sliz, ktery odstrasuje
predatory

Krom obvyklé okruzni a podelné svaloviny jesté svalovina
Sroubovita, ktera pasnici umoznuje se kroutit

Nektere pasnice se mohou protahnout az na desetinasobek své
delky

Nemertea = synonymum Rhynchocoela




kmen: Pasnice
(Nemertini)
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chobotova —— | _—chobotova
pochva \ T pochva

hynch |
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Proboscis

» = dlouha, protazitelna svalova trubice

* lze je) protahnout az na 30-t1 nasobek délky




Nemertea - pasnice

Brain

Extended
proboscis

A
Excretory
organs

Longitudinal —
nerva cord

Fig. 14.31: General organization of a nemertean.

Probosciz
opening




Malacobdella grossa — parazituje v
plastove dutiné morskych mekkysu




Malacobdella grossa

Fig. 26.5. Symbiotic rhynchocoels. A. Adult Malacobdella. (Redrawn after Guberlet, 1925.) B. Posterior enc &
Malacobdella showing nerve supply of adhesive disc. C. Circulatory system in adult Malacobdella. (B and ©
redrawn after Riepen, 1933.) D. Anterior end of adult Gononemertes showing proboscal apparatus and =«
merous glands. (Redrawn after Brinkmann, 1927.) E. Hemolymph cells of Malacobdella. (Redrawn after Riepes
1933.) A, anus; AD, adhesive disc; B, brain; CL, cephalic lacuna; DC, dorsal commissure; ES, esophagus; £=
foregut; G, gonads; GS, ganglionic swelling; IN, intestine; LN, lateral nerve cord; LV, lateral blood vesss
MDYV, middorsal blood vessel; NB, nerve branches into disc; PR, proboscis; PS, proboscal sheath; RM, retra=

tor muscle; VC, ventral connective.




Malacobdella grossa




Carcinonemertes

! H\%m%\\» e
AR
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Fig. 26.6. Morpholegy of Carcinonemertes. A, Adult
female inside mucous sheath. (Redrawn after Humes,
1942.) B. Sagittal section of anterior end showing
frontal glands and reduced proboscis. (Redrawn after
Coe, 1902.) C. Frontal section of posterior end of male
showing numerous testes and common sperm duct.
(Modified after Humes, 1942.) A, anus; AT, anterior
tube of proboscis; B, bulb; BV, lateral blood vessel;
C, caecum; CSD, common sperm duct; D, diaphragm;
DG, dorsal brain ganglion; EM, embryo; ES, esopha-
gus; FG, foregut; FGL, frontal glands; IN, intestine;
N, lateral nerve cord; OV, ovaries; PP, proboscis
sheath; PR, proboscis; PT, posterior tube of probos-

:

“H cis; RH, rhynchodeum; ST, stylet; SV, seminal vesi-
Nt cle; T, testes; VG, ventral brain ganglion.
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Carcinonemertes carcinophila — obyva
zaberni dutinu krabu
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Phylum Mollusca
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Mollusca — velika rozmanitost

A — Monoplacophora: Neopilina, B — Cryptochiton, C — Gastropoda: Perotrochus,
D — Gastropoda: Haliotis rufescens, E — Epitonium scalare, F — Brechites, G —

Gastropoda: Conus, H — Chromodoris, | — Monadenia fidelis, J — Cephalopoda:
Octopus.




Mollusca - larvalni parazitismus - glochidia

hooks  pyssus
P

Skeble rybni¢nd /—Attachment thread
Je nejvétdi druh
mékkyse v Ceské
republice. Obyvd
klidné bahnité
vody, vét#
rybniky, ting,
slepd &i pomalu
tekouci Fiéni
ramena a velké adductor
baziny. muscle

Hooks

},Shell valve
Adductor muscles

Glachidia gills Glochidia fins

Glochidium
Fig. 26.10, Gloc idium larva
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Kmen MOLLUSCA (mékkysi)

- parazitickad larvdlni stadia mlzl = glochidie
- trojuhelnikovité lasturky - na spodni ¢dsti
s hd&kovitymi Gtvary opatFenymi zuby

- cizopasi na zdbrdch, ploutvich a kiiZi ryb

Anodonta cygnea

Unio pictorum B B g
I N AT : :
Fig: Glochidia larvae in the brood chambers of the

marsupial gills of Anodonta cygneae



Glochidium
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ParasitiCti mekkysi

A — Thyca stellasteris, B — Thyca ectoconcha — anatomy, C - Mucronalia palmipedis

Legenda k B a C: BR — mozek, E — oko, ES —jicen, F — noha, FF - frontalni zahyb,
G — zabry, INT — strevo, MAN - plast, MO —usta, OP — operkulum, OT — otocysta,
PF — pseudonoha, PG — pedalni ganglium, PP — pseudopalium, PR — chobotek,
TEN — chapadlo.




Thyca stellasteris

Image ID: MABEJ3

www.alamy.com




Mucronalia palmipedis — parazituje u
echinodermata
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Mucronalia nitidula

Fig. 26.13. Mucronalia nitidula. Drawing of entire
specimen showing positions of internal organs. Re-
constructed from serial sections. BG, branchial gan-
glion; CG, cerebral ganglion; CT, ctenidia; E, eye;
ES, esophagus; F, foot; H, heart; HP, hepatopan-
creas (or digestive gland); INT, intestine; OP, oper-
culum; OT, otocyst; OV, ovary; OVD, oviduct; PG,
pedal groove; PR, proboscis; PS, proboscis sheath
(=pseudopallium) ; RIP, rudimentary basal portion of
pseudopallium; ST, stomach; TE, tentacle. (After
Hoskin and Cheng, 1970.)




Stylifer linckiae
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Stylifer sp.
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Stylifer sp.
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Stilifer utinomi -~ Entocolax olgae
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Entocolax olgae




Entoconcha mirabilis




Entoconcha
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Paedophoropus dicoelobius

B

Fig. 26.21. Paedophoropus dicoelobius. A. Right lateral view of adult female. B. Ventral surface of adult male.
C. Larval shell. F, foot; G, genital regions; GO, region of genital pore; P and P’, left and right lobes of foot;
PN, penis; PR, proboscis; RT, rudimentary tentacle; SV, visceral sac. (All figures redrawn after Iwanow, 1937.)
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Hirudinea — pijavky - morfologie

Kmen Annelida — Hirudinea - pijavky — jméno podle vnéjSich clankl —
anulli — korespondujicich vice méne s vnitrni segmentaci

Znamo asi 300druhu — cca % temporarni paraziti, vyjimecné
permanentni, ostatni jako predatori

Dorsoventralne zplostele, méneé nez 1 cm, vetsina 3-10cm, max. 30cm

Télo vnitfne Clenéno na 33 segmentd, povrchova pseudosegmentace
(2 az 14 annulli),

télo kryto flexibilni kutikulou — kolageny, skleroproteiny a
polysacharidy — obména sviékanim

Ustni pFisavka a posteriorni acetabulum — pfichycovaci organy
Télni dutina coelom - parenchym — chromatofory — pigmentova téliska

coelom redukovany — tvori dutinky — tekutina — vnitrek tela vyplnén
mezodermalnim parenchymem

Kozne-svalovy vak — maximalni kontraktilita tela




Pijavka lekarska — detall predniho
konce tela

Salivary glands Longitudinal muscles

Lining of pharynx

Radial muscles

6 mm

FIGURE 39.3 Diagrams of the medicinal leech, Hirudo medicinalis. (A) ventral view, (B) ventral dissection
of the head, and (C) internal organs. [Redrawn with modifications from Mann, K. H., 1962.]




Travici soustava: Ustni otvor, svalnaty hltan (= saci aparat),
jicen s vylsténim slinnych Zldz, Zaludek s pdarovymi divertikly
(= zdsobdrna potravy), strevo s vybézky, anus (vyust'uje

dorzalné pred zadni prisavkou
P P ) vychlipitelny chobot

s = 1 — s v = "
European medicinal leech N T ‘& R hebo 3 ozubené éelisti
( Hirudo medicinalis) t (S5, (hea
. characteristic T 53::‘;3’3’
DN incision ot ce mouth v
\ paris
N jaws
l 5. ridge of teeth
Ui ) crop
w LOr 3 (blood- head / salivary
@ [ 5 storage |Suckerd / ductules
.§_ ot | salivary
E : T J cells
~ . ———intestine pharynx- s "
/ rectum & J.-' x
£ _anus A | _
. 4 !I i

i
.\\I

-/ posterior
ek (, S sucker
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v, \“ RozmnoZovaci soustava: hermafroditi

Copulating
leeches

pohlavni zralost ve 2. aZ 3. roce Zivota
pareni pomoci penisu (Gnathobdellae) nebo
predanim spermatoforu (Rhynchobdellida) & ¥ &
oviparni — vaji¢ka v kokonu na predmétech vet o s AN
vodé nebo vlhké ptdé nebo opatrovdni kokonu
na ventrdlni strané téla dospélce

celkovad délka Zivota- az 5 let




Podtrida Euhirudinea (vlastni pijavky)

characteristic
incision

Rdd Arhynchobdellida

Hirudoe medicinalis (pijavka lekarska)

- citlivd na znecisténi vody

- saje krev na obratlovcich (hlavné zaby)

- tmavé olivové zbarvenad s podélnymi
zlutymi az oranzovymi pruhy

- délka téla kolem 12 cm

- Ustni dutina - 3 silné Celisti (—
trojcipd ranka po nasdti=Y)

- pridstni prisavka mensi nez zadni
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entastomida

Pentastomiasis

Fig. 3.2468 Halzoun syndrome in a Lebanese woman.

In countries such a5 Lebanon, ran and Swedan, where pecple can

sSume tishes Contsnng raw QoS or sheep lreir, & chrucst syndrome

{F t=1= Ml &E0s =1 ™ - ¥ i m
res arid egs are shied in salva nassl ke @5 halzoun or marrara occasonally occurs, Patients present

L = P ]
-Eay Howe,) with snesand, ¢ Z.-l_-l_:-" Natal congesion and acal oederma llonwrng

irestion of raw wer L serrafo larvae may subsequently |

i thawr nasopharynx Both Fosanio heo
» been reported b0 cause 3

G KRall and Prefessor )




Pentastomida - jazyCnatky

Endoparaziti respiracniho traktu obratlovcu
Cca 100 druhu — paraziti hadu, krokodylu

Pentastome — pét ust — 4 prohlubne + jeden ustni
skutecny otvor

Pentastomida = Linguatulida

Evolucné mimoradné zajimava skupina parazitu
Nemaji obehovou, exkrecni soustavu a respiracni
soustavu

Podobnost s krouzkovci a Clenovci

Telni pokryv - chitinova kutikula - Clenovci
Zihana svalovina jako u &lenovcl

Vyvoj (sekvence larev) podobny jako u korysu




Pentastomida - morfologie

Dospély parazit z plic hada Porocephalus crotali —
larvalni stadium

Mouth

FIGURE 40.4 Diagram of the larva of Porocephalus crotali. [Re-
drawn from Penn, 1942.]

FIGURE 40.1 Diagram of an adult Cephalobaenia tetrapoda from
the lung of a snake. [Redrawn from Barnes, 1987.]




Porocephalus crotali

Dospéli paraziti Ziji v plicich hadu —
chrestysu

Vajicka odchazi ven z vykaly
Pokud Mzh (myS) pozfe vajiCko s
larvou (opét 4 koncCetiny) larva se
ve stfevé vylihne, penetruje jeho
sténu a opouzdfi se ve tkani Mzh

V této kapsuli se opakované sviléka
az do stadia L7

Pokud DH pozie Mzh L7 opousti
stfevo a migruje do plic hada, kde
po tfech dalSich sviékanich dospiva

Intermediate host

Fig.1.77 Legend see page 121




Linguatula serrata (jazyCnatka tasemnicovita)
Dumﬁlijaa:.yémﬂu
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Pentastomida

Fig. 3.250 Adult male and femate Armillifer ormulloturs
Humans are accasmnally mfected with lanae following maestiorn
s

of comarminated food
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ig. 3.252 Radiograph of caslcibed nymphal cysts of Armillifer
frmiliotus
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Nematomorpha

Celkem pfiblizné 350 druhtt Nematomorpha

Jsou blizce pfibuzni Nematodim a pletou se s mermitidnimi
hlisticemi.

Nemaji medicinsky vyznam.

Celosvétoveé rozsireni, obvykle v blizkosti vody.

Adulti jsou volné zZijici a larvy parazituji u ¢lenovcu

Gordius robustus — nejbeznéjsi druh

Larva ma chobotek (proboscis) se dvéma radami hacku (hooks)
Hostiteli nejCasteji jsou cvrcci, Svabi, brouci, kudlanky, kobylky a
prilezitostné taky pavouci

Larvy jsou polknuty Sirokym spektrem paratenickych hostitell — Svaby,
brouky, kobylkami.




Nematomorpha

Paratenic hosts eaten, possibly after
their death, by another insect

(for example, by a cricket, katydid,
grasshopper, or beetle)

Once in cricket,
/ —\ larvae excyst, enter
; p cricket body cavity,
feed, and

eventually mature.

Larva encysts
in tissue of its
paratenic host.

Agquatic enviranme

Larvae are eaten by : :
by a variety of aquatic PARATENIC HOST Worms manipulate cricket
invertebrates (small to enter water; the adult
crustaceans, insects, worms then rapidly exit
and snails) which serve cricket's body.
as paratenic hosts.

[ ‘% Larvae develop

£ :-r‘ff' from eggs.

b 4

K 1
'-'Iu_L'l

enviranments and mate there,

o - .f. "-—
I '{F:- .:H'.'\.
\ I._f | / Nonfeeding adults are
I ! free-living in aquatic
Y ]
-‘\-\-\_ 5 r

Females release eggs in water
{up to 10 million eggs per female).




HELMINTI

Helminti — velmi rGznoroda skupina (Vermes)
Oznaceni pro nepribuzné skupiny organismu
Spolecny znak — bilateralné 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 zivocichu
IANNELIDAI

| MOLLUSCAl
TENTACULATA

NEMERT.N, \ \ /

| PLATYHELMINTHES |
\

\
|ARTHROPODA | \\\ /
N O\ N/
GASTROTRICHA LOPHOTROCHOZOA
NEMATODA /
ECDYSOZOA /
N
PROTOSTOMIA
Cbr. 3-1 Zjednoduseny fylogen




Fylogeneze hlavnich skupin Platyhelminthes

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

L—— Typhloplanida
Fecampiida
Urastoma
Ichthyophaga
Udonella

—— Aspidobothrea

H

“Turbellaria”

|

Digenea
Polyopisthocotylea NEODERMATA

L—— Monopisthocotylea
—— Gyrocotylidea

Amphilinidea :
Eucestoda ol




Charakteristika hlavnich skupin helmintu |

Kmen PLATHELMINTHES

» Telo dorso-ventralne splostele, bilateralne
symetricke

* Chybi telni dutiny, anus, dychaci a obéhovy
system

» Télo pokryté tegumentem (u neodermat)

* ExkrecCni systém protonefridialniho typu
(plamenkove bunky)

* Organy ponorene v pojivove tkani — parenchymu
* Obvykle hermafroditi




Klasifikace kmene Platyhelmithes

Tfida: RHABDOCOELA — maji farynx s bulbem a
jednoduché strevo

Réad: Dalyellioida
« Podrad Temnocephalida — cefalické tentakule

PODSUPERTRIDA — NEODERMATA

ektolecitalni vajiCka, ztrata larvalni epidermalni
ciliatury, adulti maji synticialni epidermis,
Neodermata jsou monofyleticka skupina

Trida TREMATODA
Trida MONOGENOIDEA (MONOGENEA)
Trida CESTOIDEA




Klasifikace - NEODERMATA

Trida TREMATODA — posteriorni adhesivni organ a prisavka, samdi
genitalni porus vyustuje v pohlavnim atriu, adulti maji hitan v
blizkosti ustni prisavky
Podtrida: Aspidobothrea — specializované microvilli a microtubuly
v neodermis, posteriorni prisavka se deli na kompartmgnty,
Podtrida: Dinegea — prvni larvalni stadium miracidium, ZC s

jednou nebo vice generacemi sporocyst a cerkariemi, slepé
ukonceneé strevo

« Trida MONOGENOIDEA (Monogenea) — oncomiracidium se tfremi

shluky ciliarnich bunek, adulti maji jednoducha testes, vsichni
ektoparaziti, podle vysledktu molekularni fylogeneze jsou
polyfyleticka skupina: Podtrida: Polyopisthocotylea

Podtfida: Monopisthocotylea

« Trida CESTOIDEA

— Podtrida: Cestodaria — monozoicti, cerkomer se Sesti hacky,
» Rad: Gyrocotylidea — rosety, kmen a laloCnaty zadni konec téla

» Rad: Amphilinidea — genitalni porus posteriorné, uterus tvaru N

— Podtrida: Eucestoda — adulti polyzoicti, chybi cerkomer se Sesti
hacky, ZC s vice nez jednim hostitelem




Charakteristika hlavnich skupin helmintu Il

Kmen PLATHELMINTHES

Trida Trematoda (Aspidogastrea a Digenea)

* Endoparazite

* Travici system a prisavné organy (prisavky) dobre
vyvinuty

» Slozité vyvojové cykly

Trida Monogenea

* Predevsim ektoparazite ryb

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

» Pfimy vyvojovy cyklus




Charakteristika hlavnich skupin helmintu Il

Trida Cestoda (Gyrocotylida, Amphilinida,
Eucestoda)

» Protahli endoparaziti, predevsim v
zazivacim traktu obratlovcu

* Vetsinou segmentovani, prichytne organy
na prednim konci téla.

 Bez travici trubice
» Slozité vyvojove cykly




Charakteristika hlavnich skupin helmintu IV

Kmen NEMATHELMINTHES

Trida Nematoda

* Volne zijici formy i cizopasnici

» Telo protahlé, nesegmentovane, s odolnou
kutikulou

Pohlavi oddelene, pohlavni organy trubicovitée
Telni dutinou pseudocoel

Vyvojove cykly primé i neprimé




Charakteristika hlavnich skupin helmintu V

Kmen ACANTHOCEPHALA
* Endoparaziti stfreva obratlovcu

» Telo valcovité, nesegmentovane s
vysunovatelnym chobotkem (proboscis)
ozbrojeném hacky

* Telni dutinou pseudocoel

* Travici trubice chybi

* Pohlavi oddelene

* Vyvojove cykly neprime




Fylogeneze Metazoa

hlr

—E

ubuhinak

Choanoflagellata

Porifara
Placozoa
Chridaria
Arnala

Gastrotricha
MNemeartea
Myzostomida
Gnathostomulida
Cycliophora
Plathelminthes
Acanthocephala
Rotatoria
Chaetognatha
Sipunculida
Bryoroa
Brachiopoda
Entoprocta
Annalida
Pogonophora
Echiura

Mollusca

Mematoda
Nematomorpha
Loricifera
Kinorhwyncha
Priapulida
Onychophora
Arthropoda
Tardigrada

Hemichordata
Echinodarmalta
Chordata

-l

Lophotrachozoa

Ecdysozna

] Dauterostomia
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Digenea




Amphilina foliacea - jeseteri (Evropa,
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Trida TREMATODA (motolice - flukes)

» kmen Plathelminthes

» endoparazite (ektoparazité - cast Aspidogastrea;
Transversotrematidae)

¥ cizopasnici obratlovel (vyjimka - nékteri Aspidogastrea)

» typicky morfologicky znak - alespon 1 prisavka

» slozite vyvojové cykly (heteroxenni; vazba na mekkyse)

= Podtrida Aspidogastrea (Aspidobothrea)
= Podtrida Digenea




Digenea - Trematoda

Adulti jsou obligatni paraziti obratlovcu
Bézné se nazyvaji rovnéz Trematoda
Obvykle infikuji dva po sobé nasledujici mezihostitele

Zivotni cykly obvykle probihaji pfes vodu a zahrnuji dvé
plovouci larvy (miracidium a cerkarii)

Strida se pohlavni a nepohlavni rozmnozovani
Maji vajiCky s viCky az na vyjimku Schistosomatidae
Mnohonasobné rozmnozovani na urovni larvalnich stadii

Adulti obvykle kolonizuji zazivaci trakt svych finalnich
hostitelu




ORAL SUCKER

PHARNYX

GENITAL PORE

Stavba tela

Oral suicker

CIRRUS Mouth
Pharynx
VENTRAL SUCKER Esophagus
Caecum
UTERUS
Metraterm
OVARY
OOTYPE
Ovary
Seminal receptacle -

I’y Common genital pore

TESTES Semiral refepiadle

Mehlis’ gland /
Ootype -

] —

CAECUM

o LEL LR

s

i

Ejaculatory duct
Cirrus pouch
IEE Semmal Vesicle
—— Ventral sucker
—— Vas deferens

Vas efferens

| Vitelline gland
| el diset
s — Vitelline reservoir
%s‘: 33
s, /s

| Testes

Laurer’s canal




Motolice - morfologie

Mouth
Oral sucker

Pharynx

Oral sucker

% Pharynx
s Genital nore
14 Genital pore

F
L/ Acetabulum /

Genital pore
Caecum

Ti\ Ventral sucker

festine

Eggs in coiled uterus Uterus
Ovary
; , inal tacl
Vitellaria Seminal receptacle
Vitelline duct Testis
Ovary

Seminal receptacle
Vitellaria

Branched testis

Branched testis

Fasciola hepatica

Clonorchis sinensis Fasciolopsis busci




Morfologie motolic

Bilateralne symetricke,

Dorzoventralne zplostele

Bez vnitrni Ci vnejsi segmentace

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




Morfologicke typy motolic




Vyvojova stadia motolic

Apical papilia

Apical gland
Eye spol
Cenlral ganglion

Gem calls




Sporocysta

- vznika metamorfézou miracidiav 1. MH (plast’, noha, tykadla)

- jednoduchd télni stavba (tenkosténny vacek, pfijem potravy - tegumentem)
- zdrodecné bunky — vznik asexudlné se mnozicich stadii — dalsi
generace sporocyst (dceriné sporocysty) nebo 1 ¢i vice generaci redii

(hepatopankreat), cerkdrie

BIODMDALC #, J. Houseman

Clonorchis sinensis: sporocysta
Zivotni cyklus motolice, v néme se vytwileji pouze sporocysty: @ — sporocysia | Kidu (marefski) ﬂbsahu‘jiclir r'E.d iE _— mmnﬂiﬂni

se rirodefnymi buftkami ndsledujici generace, b—g = sporocysty I Fadu (doeting) se ziklads

cerkdri v rizném stupni vyvoje (podle riznich autord) Dﬂr‘lﬂzifﬂ




Podrida: Digenea

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

* VVyznamni paraziti Cloveka a
hospodarskych zvirat

» Cizopasi u obratlovcu — prakticky ve vSech
organech s vyjimkou kosti

* Nejvetsi pocet — travici soustava - strevo,
jatra, zlucovody




toma revolutum

INOS

Ech




Echinostoma revolutum




Paragonimus westermani
(motolice plicni)

Ventral sucker

Ovary
Mehlis’ gland Genital pore
Vitellaria Uterine rosette

Testis

Excretory bladder

Vitelline duct




Paragonimus westermani (lung fluke)

Life cycle

Also other mammals,
e.g. civet cat

Excyst in small intestine,
pass through intestinal
wall, penetrate diaphragm
and pleural cavity, come to

rest in lung
Ectopic
sites Raw crab
or crayfish
meat

—

in

Crustacean,

Metacercaria
e.g. crabs 250-500 um
Miracidium
which is
ingested by: %
Cercaria Snail

1st intermediate host:

Main snail hosts:

. v | Intra-molluscan phase
Melania (Semisulcospira) spp.

Sporocyst— Rediae — Cercariae

Ovum matures

hatches in 20 _ ‘

Life span 5-6 years

A

Congested
collapsed
lung with

inflammatory
infiltrate

Ova voided in sputum
or swallowed and
voided in faeces

water and

days to: Vi

\ &4

80-120 x 50—60 pm

7-12 x 4-6 mm
3-5 mm thickness

Laboratory diagnosis




Fasciola hepatica
(motolice jaterni)




Fasciola hepatica (sheep liver fluke)

Life cycle

Usual host Sheep e /
I ,~.~,.,\,.~A¢(\1, ?

e
v/ >
4

T i

s iz, -y

S/

Ovum

Hatches
9-15 days

Miracidium

SRR

Ovum

130-150 x 63—90 um

30 x 13 mm

Pathology and Clinical features

Transit of immature worms through the liver can cause
mechanical and toxic irritation with toxaemia, necrosis and
secondary fibrosis. Development in the bile ducts causes cystic
enlargement, endothelial hyperplasia and adenomata, and
secondary inflammatory infiltration causing fibrosis and

cholangitis. There can be secondary bacterial infection causing

AlnmnnnAn | S B o T P P S = ™) AL B ) SRS e e

Intermediate host:

Intramolluscan cycle
Sporocysts — Rediae
— Cercariae

Important snail hosts:

Lymnaea
Succinea

Encysted
metacercaria

Cercaria

/ Free living

Human eats
watercress with
encysted
metacercariae

Accidental
host

Metacercariae excyst in
duodenum, pass through
intestinal wall, peritoneal
cavity, liver capsule, liver
substance, to reach biliary
passages to mature

Ova
Laid in biliary passages, pass to
intestine and voided in faeces




Fasciola hepatica

Sporocyst
'L:IEn-Eratlnn Free-swimming
W), cercariae attach to
\ — water plants, lose
tail, and ancyst as
/‘ mietacercarian,
j Miracidium
i o penetrates
< snail tissue.
\ Each '!'EIE
hatches ta
release a
miracidium.
@ .‘.-‘-'-———
e "-""E"ﬁhfy'n:-nated

egags in water. S Ensadin e

Metacercariae
on water plants

ingested by human,

sheep, or cattle.

e
fi

Excyst in duodenum,
penetrate gut wall,
enter abdominal cavity,
and than penetrate liver,

Adults in
hepatic
biliary ducts.




Fasciolopsisi buski

Fig. 3.19& Segmenting hemizphaerula,
This snail and a number of speces of Hippeuts are the firstmterme-
diate hosts of F busk, (Courtesy Professor S-M Chen, (275

Fig. 3.197 The water caltrop,

F bush s fund in focal sreas of Chna. India and South East Asia and
& most comaman 0 chaldren, Most infechon gocurs wel lowland
ress whera peopls regquisrly Consume raw anusbe vegetanles and

samtation may be poor The water callrap s an aguatic plant which
hears 5 nut-bke ol surrounided by a hard shell. Metacercarae an

eyst on the hard hell. Althaugh the shall = not eaten, people corr

m

thy peal therm with ther testh, thereby ingesting met
sttached to the shell, |Coortesy, Professor B G Maegrath )

ElMaNge

Fig. 3.198 Aduit Fosciolopsis buski

The adult £ buska = the lsroest parasitic trarmatode of bumans and rmay
reach 75 cm in length. Like all flukes # has both 2n oral and 2 ven-
trad sucker |t altaches to the irestinal mucoss resalbing in mect
nhttration and inflarmrmatan Although miany infec

=gl ]

MUy epsiniciihl

100 um

Hons are asymphmatic |'E:|'-|"'_,' infecton may resull insevere ulceration

Lk B o s o sl B s sl = o b ¢ ol 4 ol

with abscess farmaton malabsorption and oteasanally abstructan Fig. 3.199 Ovum of Fascioiopsis buski
s of B busko are difficult to drebinguesh from those of Fosciedn he-
Fig. 3275) They messure 10 pmox B0 pm and are ellip
slinet operculum whch =
it B 5. Medical parasiolooy

> The shall s thim etk an nd

Fram Fritsche, T_Pn




Opisthorchidae

Charakteristika:

» Cizopasnici zluGového méchyre a ZluCovodu savcu
vCetne Clovéka, (fish-borne diseases)

* Dlouhodobé prezivani — podil na vzniku karcinomu jater
Vyvoj:

* 1 Mz. — predozabri plzi (Bithynia) — oculopleurocerkarie
« 2. Mz - ryby (svalovina)

Zastupci:

« Opisthorchis felineus — severni Evropa, Sibir

* Opisthorchis viverrini — Thajsko, IndocCina

« Clonorchis sinensis — Cina, Korea,Dalny vychod




Clonorchis sinensis

Clonorchis sinensis (continued)

Morphology

Oral sucker

Ovary lobed Caeca Operculate
0 embryonated
T Ventral sucker
T Uterus coiled

Testes Vitellaria in middle third Conspicuous
branched eye spots
Pharynx
10-20 x 3-4 mm

Flame cell Gut

Birth pore

Cercaria

Procrusculus

Embryo

Germinal
cell




Gynecophoral
canal

Female




Schistosomatidae

Charakteristika:

» Cizopasnici krevniho systemu

* Protahlé télo, az 20 mm dlouhé

* Gonochoristé

« Stihlejsi, del$i samice v canalis
gynecophorus kratsiho, sirsiho samce




Schistosoma — zivotni cyklus

_
E Fa—

Cercariae released

Worms pair in liver and
migrate: For 5 japonicum

from shails.

Daughter sporocysts -
develop in mother
sporocysts and then

leave for other parts
of the snail.

]
e

Mother sporocyst
with daughter

sporocysts within.

[

Daughter sporocysts
become immobile
and produce
cercariae.

Bulinus q 2

Oncomelania

©

Blomphalaria

Miracidia hatch
from eggs.

Miracidia penetrate
snails and develop
into mother sporocysts.

"'.
—— I .II 5. haematohium
*-,.f {in urine)

o —— 0 1—'f | 5. japonicum

1—0*— | ]Smammi
WA

and 5 mansond, Worms pair
in the liver and migrate to
the mesenteric venules
around the intestine where

Cercanae penetrate the eggs are producad.

gkin, lose their tails in
the process, and
become schistosomulae.

Schistosomulae enter
circulation and are
carried to the liver,
where they mature.

The eqggs then work their
way through the intestinal
wiall and are passed in the
feces. For 5. haematobium,
adults move to the veins
surrounding the bladder
and their eqgs are passed
in the urine.

i (in feces)

! (in feces)

Eggs passed
from body.




Monogenea

MONOGENEA

POLY-OPISTHOCOTYLEA

MONO-0PISTHOCOTYLEA

Gyrodactylidae Dactylogyridae Monocotylidae Polystomatidae

Diclidophoridae Hexastomatidae
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Monogenea

Adulti jsou obvykle obligatnimi ektoparazity
studenokrevnych obratlovcu, predevsim ryb

Zivotni cykly pfimé, bez zadlen&ni mezihostiteld
Obvykle se vyznacuji vysokou hostitelskou specificnosti

Monogenea jsou hermafroditi, ReprodukcCni organy jsou
podobné jako u motolic

Parazituji predevsim na kuzi, ploutvich a zabrech
hostitelskych ryb. Hlavni prichycovaci organ se nazyva
opisthaptor a je umisten na zadnim konci tela




Monogenea - uvod

» Ektoparaziti — ryby, obojzivelnici, plazi,
kytovci, hlavonozci

 Endoparaziti — Acolpenteron nefriticus
Enterogyrus spp.
Nitzschia sturionis
Polystoma integerinum
Oculotrema hippopotami
EvoluCni expanze monogenei
Vyznamni patogeni v chovech ryb




Morfologicka rozmanitost
Typy opisthaptoru Evoluce opisthaptoru




Opisthaptory zastupcu skupiny
Monopisthocotylea

Muscular
disk

Marginal
hook

FIGURE 22.1 Opisthaptors of members of the Monopisthocotylea.




pisthaptory zastuucu skupiny
Polyopisthocotylea

Muscular
sucker

FIGURE 22.2 Opisthaptors of members of the Polyopisthocotylea.




Prubeh zivotniho cyklu monogenei

——— Pilstni pfisavky

___ Pedni pfichycovaci organy -
Hitan

-——— O¢ni skvrny

Hitan —-—

Saméi kopulaéni orgdn —
— Stfevo

— ——— Déloha -
—— Prostatické rezorvodry
Vesicula seminalis

-— Vagina
—— Vas deferens —
Receptaculum seminis
Embryo ———
— Vajeénik i
Vyvijejici se vajitko

— Vitelarium

——— Stfevo -
————— Varle ———

Folikularni Zlazy —

—- Vitelarium

- Haptor —————

—— Haptor

_ Stfedni hacky a desticky
— Stfedni hacek

——— Okrajové hacky —

-— Jehla

pponicum (Diplozoidae, Polyopisthocotylea).

Obr. 3.11.2.2. Schéma t&lni stavby druhu Eudiplozoon ni;

Obr. 3.11.2.1. Schéma télni stavby vejcorodych a Zivorodyjch monogenei (Monopisthocatylea)
Dactylogyrus sp. (Dactylogyridae)(R); Gyrodactylus sp. (Gyrodactylidae)(B). (Kresba: E. Rehulkova)
{Kresba: E. Rehulkova)
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Zivotni cyklus — Diplozoon paradoxum




Immature

Mature

Gravid

Scolex, krcek, strobila




Tasemnice - Cestoda

Adultni Cervi jsou stfevni cizopasnici vsech obratlovcu

TypiCké polyzoicke organismy skladajici se ze skolexu
(hlavi¢ky), a mnoha individualnich ¢lanku, zvanych
proglotidy

Na povrchu maji neodermis pokrytou mikrotrichy
(microvilli)

Nemaji usta a strevo

Larvy maji 6 hacku, nazyvaji se hexacanth, nebo
onkosféra

Metacestod s velice variabilni morfologii
Infekce je ziskavana potrenim potravy




Tasemnice - charakteristika

Vyhradné paraziticka skupina
Absence streva

Larvy s embryonalnimi hacky
— 10 lycofora - Cestodaria

— 6 hexacanth — Eucestoda

Medicinsky a veterinarne vyznamné
Popsano prfes 4000 druhu — nejvice fadu u ryb

AL Y A" 4

saVvCl







Gyrocotylidea
» tasemnice blizce pribuzné monogeneim?
» strevo chimér

7

» télo monozoicke, v predni cdsti -
zatazitelny chobotek, na konci - rozeta
(prichycovaci organ pripominajici haptor
monogenei)

» 3 pohlavni otvory - vagina, déloha, samci
vyvod

» VC: neni dosud zndm (primy x neprimy?)

» larva = lykofora opatrena 10 embryondlnimi
hacky (dekakant)

rozeta




Scolexy ruznych radu tasemnic

CARYOPHYLLIDEA TRYPANORHYNCHA SPATHEBOTHRIIDEA

A

LECANICEPHALIDEA APORIDEA

LITOBOTHRIDEA PROTEOCEPHALATA

NIPPOTAENIDEA TETRAPHYLLIDEA CYCLOPHYLLIDEA

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




Diphyllobothrium latum

Scolex  Strobila Vajicko




Diphyllobothrium latum

Procercoid larvae released
from crustacean and develop
into plerocarcaid larvaa

in fish musculature.

Infected crustacean

ingested by small
5 T

freshwater fish.
/ Procercold larvae
develop in body
cavity of

T crustaceans.

Coracidia are
ingested by

\UUEIEEE:'II"IS.

Coracidia hatch

fram egqs and
Sy,

Eggs embryonate
in water.

Predator fish {a paratenic host) eats
infected small fish that harbor plerocercoids.

--'-'-____'-‘--..*
i <

Y

Human ingests raw
or undercooked

infected fish. Scolex, with
one slit-llke
Pleracercoid uses aam®” bothrium showing.

scolex to attach
to small intestine

and develops into
adult tapeworm.

Proglottids re1ease

Unembryonated eggs unembryonated eggs.

passed in feces.




Diphyllobothri;:m latum (fish tape worm)
Life cycle

Human infected by
e €ALING FAaW O

/ undercooked fish \

Maturation \ \
time 3 weeks \
//

Life spain { A
Reservoir: years / { ]/( e,
—dogs -
—cats =
—many wild
mammals

; \ Plerocercoid liberated in \
.| intestine, scolex evaginates

and attaches itself to mucosa

of small intestine

-
N

=S

JR—

2nd intermediate host:

Plerocercoid in fish
___(Sparganum) -~ (Carp, Trout)
(\\_, —

Procercoid liberated, penetrates\
intestinai waii, deveiops into
Plerocercoid (sparganum) in muscle
or viscera

1st intermediate host;
Procercoid in cyclops

ingested e e g e, w“,\\

ingested

i)
Ciliated
Free swimming

Sparganosis
(see p. 26)

Coracidium penetrates intestinal
wall and develops into procercoid
in body cavity




Cyclophyllidea

Prehled nekterych cCeledi
Mesocestoididae
Anoplocephalidae
Dilepididae
Dipylidiidae
Hymenolepididae
Davaineidae
Taeniidae




Dipylidium caninum
Scolex Proglotid Vajicko




Hymenolepis nana - scolex




Dwarf tape worms

Hymenolepis nana

Life cycle

L

X

[
®
&
®
L
®
L]
L]
&

o Ova passed in
‘“ w == faeces 30 days m"j
after infection

Liberated embryo
penetrates villus and
becomes cysticercoid in
4 days. Cysticercoid
re-enters lumen, attaches
itself to mucosa and
develops into adult worm
in 10-12 days.

No intermediate
host r%guired

Adult ¢

— 4 suckers W
20-30 hooks

¢ ) 40 x 0.5-0.9 mm

Ova ingested in
- contaminated food s
via hands etc.

N 200
g segments

Nturai

mammalian host 45 x 35 um

Polar filaments

Pathology and Clinical features

Often there are none, but with heavy infection there may be
abdominal pain and diarrhoea. Anaemia and nervous
symptoms, including dizziness and irritability, can occur in

children.

Laboratory diagnosis

Eosinophilia may be present. Ova found in faeces.

Distribution

36 million people are infected worldwide.




Hymenolepis nana

Humans and rodents are infected when

) } they ingest insect containing cysticercoid.
Tailed cysticercoid ying o
develops from

"

oncosphere o ! _ _ Small adult tapewaorm
in insect sl Tail-less Cysticercoid . develops in ileal portion
hemocoel. | 5 cysticercoid i f.—r""" emerges and | of small intestine. o
- o develops from gy develops into s . @ Scolexwith
‘f y oncosphere in 15 | adult tapeworm. \ ) & W heoks and
intestinal villus. ° Y
| suckers.

. IFEr_

Autoinfection cycle
Eggs hatch R, i ..
in intestine vt;,;ﬁ 1 _ i i
and release Eggs {ingested or il
oncospheres. S from warms in gut) gL
\ '@”“{'” intestine. ] Eggs are released
, i ‘——— through genital atrium
IEQ%:L;:LQI:?E:! (K 'r!-"— | | ! of gravid proglottid, or
nz{mphe'pes et/ gravid proglottid
released. disintegrates to release

eggs passed in feces.

Embryonated eggs each containing
an oncosphere (or hexacanth) are
passed in feces.

R,
"‘-‘_h__\_‘_‘_‘_‘_“ i r.‘_?ll'_ .

Figure 1 The life cycle of Hymenolepis nana
showing the potential for autoinfection.
{Courtesy of CDC.)

Figure 2 Adult of Dipylidium caninum, a common
tapeworm of dogs and cats that also infects
people. Note the almond-shaped proglottids.
(Courtesy of CDC.)




Taeniidae

Charakteristika:

Cizopasnici savcu
Vetsinou znacne velké (x Echinococcus)

Vetsinou s rostelarnimi hacky (x Taenia
saginata)

Apolyticke Clanky

VajiCka se silnym embryoforem (keratinové
bloky)

Vyvoj:

Mezihostiteli obratlovci (savci) — cysticercus

(mechyrek s mlécne zakalenym obsahem a
jasne bilou invaginovanou hlavickou)




Taenia solium Taeniarhynchus saginata




Taenia saginata/T. solium

Humans infected by ingesting

Oiciiahires e raww or undercooked infected meat.

from egqgs, penetrate

intestinal wall, and A
cireulate to musculature. i

e Oncospheres develop
into cysticerd in muscle
(each cysticercus contains
an invaginated scolex).

T. saginata T. solium

AL

i Scolex attaches
to lining of small
intestine.

Cattle (T. saginata) and pigs (T. solium)
become infected by ingesting vegetation

contaminated by eggs or gravid proglottids.
T. saginata T solium

Adulis in

small intestina. 0

Eqggs or gravid proglottids
are passed in feces.




Echinococcus granulosus

Cizopasnik psovitych selem (psi, vici, lisky)
Déelka 2 — 6 mm, 3 -4 segmenty
50 varlat, 400 — 800 vajicek

Mezihostitelem prezvykavci a Clovek — larva
echinokok (hydatida) s dcerfinnymi cystami
Echinokok v jatrech, slezing, plicich apod. 2 -3
mesic vyvoje prumer 5mm, 3 — 5 mesic — 10
mm, do 1 roku 2 cm, muze rust az 10 — 15 let

(do velikosti detské hlavy), hydatidach tekutina —
Zivny roztok pro hlavicky




Echinococcus - morfologie

1— _NECK ZONE

germinal mass

IMMATURE
PROGLOTTID

testes

cirrus pouch T -

MATURE
PROGLOTTID

vas deferens
ovary
vitelline duct
vitelline gland

seminal
receptacle

GRAVID
PROGLOTTID




Echinococcus granulosus

DEFINITIVE HOST
{dogs and other canids)

/

Ingestion of cysts
{in organs).

Protoscolex
from cyst.

Hydatid eyst
develops in liver,
lungs, ete. of
intermediate host.

Oncosphere hatches,
penetrates intestinal wall.

Develop into

adult tapeworms
in small intestine
of definitive hf:st_

Smlt-:es attach ; i.,f

to lining of
intestine. y =
I :F Humans accidentally ™
ingest eggs from | I
close contact with |
infected dog.
Embryonated eggs | |
| 14

passed in dog feces.

Ingestions of eggs by intermediate
host in forage contaminated with
feces of definitive host.

I

“\""- (v—// INTERMEDIATE HOST Hjl'd:'ﬂ:i;j cysts -FI"I liver,

[
T -

(sheep, goats, swine, etc.) lungs, or brain.

Humans are usually
dead-end hosts.




Hydatid cyst

Surrounding host
tissue reaction
forming false

s
invaginated Evaginated on
in cyst entry into host

Intraosseous cyst

Semisolid; no fibrosis.

Clovék jako mezihostitel

|
\
Contamination by
food and fingers
\. & Human
=T i - intermediate
: \ host
D
@
Secondary ,
seeding from [ (% @3l
ruptured cyst . \€8¥ |l

| Liberated embryo
penetrates mucosa,
carried by blood
stream to various sites

8% - \

Intraosseous cyst
Spreads along
medulla by budding
outside cyst.







Nematoda - hlistice

Maji komplexni tri vrstvenou kutikulu

Vybézky svalu sméruji k nervové soustave
a ne opacné jako u ostatnich zivocCichu

Samci maji kloaku

Nemaji okruzni svalovinu
Nemaji protonefridie
Spermatozoa nemaji biCiky




Nematoda - charakteristika

Velmi rozmanita skupina

Cizopasnici x volné Zijici (puda,voda)
Paraziti — zivocCichové (bezobratli), rostliny
Adaptace k parazitismu

Vyznam — puvodci onemocnéni Cloveka
zvirat




\ Buccal capsule —

Nerve ring

Nematoda
B zakladni morfologie

Ovary

Seminal receptacle — |
—Seminal vesicle

=4
Uterus ] : PH

/Vas deferens N

Vulva >

Intesting ——H - —_|

B NS
Q" % % 2
A

Aty

-
T

_.,._-
oo
aa

TP

Rectum A

s

Preanal papillae K
. [ Ji
Spicule \‘ 5
f ofs
“—Cloaca < 2]

Anus ——>

Gubernaculum
Postanal papillae\

Obr. 3-53 Nematoda. Zakladni anatomie




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) peroralne (kontaminace potravy, vody)
2) perkutanné — aktivné pres pokozku

Velky vyznam paratenickych hostitelu

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

Vyznam paratenickych, postcyklickych, paradefinitivnich a dalSich typu
fakultativnich hostitelu




| arvalni stadia nematodu

Rhabditiformni (L1)

Intestine

Intestine

Filariformni (L3)

Mikrofilarie

J cell

/// Somatic cell
%4;//

FIGURE 15-15
Nematode larvae.

(a) Rhabditiform

A 13 £ aaann

ldl va. \U} FllﬂlllUllil
larva. (c) Sheathed
filariform larva of
Wiichereria. (d)
Unsheathed

cell  cell () (d) microfilaria of
Onchocerca.




Evoluce a klasifikace

Podtfida Adenophorea (Aphasmidea)
— Exkrecni systém bez bocnich kanalku

— Pharynx (oesophagus) tvofi stichosom (dlouha tenka trubice s velkymi
bunkami — stichocyty)

— VajiCka nesegmentovana se zatkami na obou pdlech
— Larva 1. stadia Casto se styletem a infekCni pro DH

Rad: Enoplida
— Nadceled Trichuroidea (kapilarie)
— Tenké, vlasové hlistice
— Samci s jednou spikulou nebo bez ni

Podtfida: Secernentea (Phasmida)
Rad: Ascaridida

Rad: Oxyurida

Réad: Rhabditida

Rad: Strongylida

Rad: Spirurida




Podtrida: Adenophorea (Aphasmidea)

« Rad: Enoplida
— Nadceled: Trichuroidea (kapilarie)
 Trichuris (Trichocephalus) trichiura - Clovék
* Trichuris ovis - ovce
« Capillaria (Aonchotheca) philippinensis - Clovek
* Hepaticola (Capillaria, Calodium) hepatica — Clovek
* Trichinella spiralis - ¢lovék

* Trichinella nelsoni — lesni cyklus, tropy — Afrika, nizky IRK v
prasatech i krysach, mala rezistence vuéi mrazu

« Trichinella nativa — polarni oblasti, ruleni, nizky IRK v
prasatech a krysach, vysoka rezistence vii& mrazu

» Trichinella pseudospiralis — kosmopolitni, lesni cyklus,
hlavne ptaci, nizky IRK v prasatech, vysoky v krysach, mala
rezistence vuci mrazu

* Trichinella britovi — mirne pasmo palearktu, nizky IRK v
praseti i v kryse, nizka rezistence vucCi mrazu




Trichuris trichiura

% Eggs embryonate, L1 larvae develop
4 Ineggs, eggs are ingested.

: " Larvae hatch from
eggs in small
intestine, enter the
epithelium of colon
and cecum, molt four
times and mature.

Two-cell ﬂage\ il
Adults in cecum

Unembryonated eggs and large intestine.
passed in feces.




Trichinella spiralis

Encysted larva in striated
muscle of carnivorous marmmals,

Larvae enter striated musele,

Larvae enter circulation.

ather mammals

Larvae in gut mucosa.

Adults reproduce in Larvae released

small intestine; female

releases larvae. } /
N 0

Undergo four maolts
to become adults.

By humans

Ingestion of me
or scraps by pigs or

i small intestine.

If ingested by humans,
parasite develops and
larvae encyst in muscle,
but humans are usually
dead-end hosts because
they are rarely eaten.

By rodents

Carnivory and Carnivory and
cannibalism cannibalism

\ ./

The cycle can be maintained in
rodents. Also, pigs may eat dead
rodents and acguire infection.




Podtrida: Secernentea (Phasmida)

ad: Ascaridida
— Celed: Ascaridae
« Ascaris lumbricoides - ¢lovék
 Toxocara canis
 Toxocara cati
* Neoascaris vitulorum
« Parascaris equorum
— Celed: Ascaridiidae
« Ascaridia galli
« Ascaridia columbae, A. compar, A. lineata
— Celed: Anisakidae
* Anisakis, Pseudoterranova
» Porrocaecum, Contracaecum




Ascaris lumbricoides

. Embryonated eggs
W] :nntamlng L2 larvae

(755  Larvae hatch in small intestine,

. /| penetrate gut, and enter blood.

. 7 They migrate to liver, and
===~ then move, via heart, to lungs.

Larvae molt twice in lungs to
become L4 larvae. They are coughed
up and swallowed. Final malt in
intestine to become adults.

Eggs are
passed in feces.

Unfertilized eggs will not
undergo further development




Podtrida: Secernentea (Phasmida)

 Rad: Oxyurida
Cizopasnici tlustého nebo slepého streva
Drobni Cervi s oxyuroidnim jicnem
geohelminti

— Celed: Oxyuridae
« Enterobius (Oxyuris) vermicularis
« Syphacia, Aspicularis, Passalurus
— Celed: Heterakidae
» Heterakis gallinae

« Rad: Rhabditida
« Strongyloides stercoralis
« Strongyloides papillosus
« Rhabdias buffonis




Strongyloides stercoralis

VOLNE Z1JiCi STADIA

PARAZITICKA
STADIA 4 svlékani

rhabdit. rhabdit.
larvy ; samci
parazit. e 3
; inseminace
samicky I 4 sviékani

rhabdit. ; rhabdit.

~ larvy samicky
I
I
:
auto | el IV
: PRIMY NEPRIMY
|
infekee | | CyKLUS CYKLUS
|
I \]/
|
]
]
1
N4 ! P

2 svlékani

2 sviékani filarif. rhabdit.
larvy F_ Iarvy
samidek

¢ ‘ | \\; \ F \ *».
\\W%\w/\ % H
-‘ vu -
Obr. 73. Schema Zivotniho cyklu Strongyloides %* " Y % / /
: AV

stercoralis (Grove 1989. unraveno) oy oo




NadcCeled: Strongyloidea

Celed: Strongylidae

Cizopasnici konovitych

Dlouhé masivni hlistice

PFimy vyvoj

» Strongylus equinus, Delafondia, Triodontophorus
Celed: Oesophagostomidae

Cizopasnici tlustého stfeva prezvykavcu a prasat

» Oesophagostomum venulosus, O. radiatum, O. dentatum, Chabertia ovina —
enteritidy u ovci

» Stephanurus dentatus — tuk prasat, hlavné tropy
Celed: Ancylostomatidae
Ustni kapsula se zuby
* Ancylostoma duodenale - €lovék
 Ancylostoma brasiliensis - ¢lovék
* Necator americanus — ¢lovék
* Bunostomum trigonocephalum, B. phlebotomum — tézka onemocneni
prezvykavcu, uhyny jehniat
Celed: Syngamidae
« Syngamus trachea - kuroviti




Necator americanus/Ancylostoma duodenale

el

it "
L3 filariform |11, //—
larvae on soil. Y

L3 filariform
larvae penetrate skin.

Once in the crculatory system larvae

Balt Ay get carried from heart to lungs.
o They cross the capillary wall and enter
' » rd alveoll. The host coughs up and
: | swallows larvae, which go on to malt
Free-living L2 e Mg iy
o 4 =3 twice in small intestine to become adults.
rhabditiform ==
larvae on sail. & Y
- : [
- Il' '._. oy a
Maolt o e

o~

4 Free-living L1 rhabditiform
4 larvae hatch on soil.

Adults in small intestine.

Eggs in feces.




Podtrida: Secernentea (Phasmida)

« Rad. Spirurida
— Celed: Camallanidae
« Camallanus lacustris
— Celed: Dracunculidae
 Drancunculus medinensis
— Celed: Philometridae
* Philometra, Philometroides
— Celed: Anguillicolidae
* Anguillicola crassus
— Celed: Gnathostomatidae
 Gnathostoma spinigerum
— Celed: Thelaziidae
* Thelazia gulosa
— Celed: Gongylonematidae
« Gongylonema pulchrum




Larvae undergo two
malts in the copepod
and become L3 larvae.

LT larvae consumed
by copepods.

L1 [arvae released
into water from the
emerging female worm,

(2

Dracunculus medinensis

Human drinks unfiltered water
containing copepods infected with L3 larvaa.,

_—

Larvae are released when
copepods are digested.

Larvae penetrate the host's
imtestinal wall, They molt twice,
mature, and reproduce in
connective tissue.

Female warm begins to
emerge from skin one
year after infection.

Fertilized female worm
migrates to skin surface,

e causes a blister, and discharges
mary tiny L1 larvae.




Nadceled: Metastrongyloidea

— Celed: Metastrongylidae
* Metastrongylus

— Celed: Dictyocaulidae
* Dictyocaulus filaria
* Dictyocaulus viviparus

— Celed: Protostrongylidae

* Muellerius capillaris, Protostrongylus, Cystocaulus,
Capreocaulus, Crenosoma

* Angiostrongylus cantonensis
* Elaphostrongylus cervi




Podtrida: Secernentea (Phasmida)

« Rad: Spirurida
— Celed: Filariidae
Dlouzi vlasoviti Cervi
Kapsula vétSinou chybi
Vulva v predni Casti téla
Biohelminti (krevsajici hmyz)
Zastupci:
* Wuchereria bancrofti - Clovék
* Brugia malay - Clovek
» Dipetalonema (Mansonella) perstans, D. ozzardi - Clovék
* Loa loa - Clovék
« Parafilaria multipapillosa — spojivkovy vak koni, muchnicky

« Setaria labiatopapillosa — télni dutina a mesenterické cévy prezvykavcu,
bodalka

 Dirofilaria immitis — prava srde¢ni komora a artéria pulmonaris psu a kocek,
komari

* Onchocerca volvulus - ¢lovék




Wuchereria bancrofti

Mosquito takes a blood meal,
L3 larvae migrate L3 larvae enter skin through
to mosquito head wound made by mosquito.
and proboscis.

Flr\‘ :

L3 larvae enter i 5
lymphatic systern, B
molt twice, and
become adults.

it Adult worms mate in lymphatic
systemn. Female release
L1 larvae = sheathed microfilariae, which
" 'l'l migrate from lymph into
Sheathed circulatory blood.
Microfilariae shed sheaths, milcrofilaria

penetrate mosquito’s midgut,
and migrate to thoracic muscles,

and become L1 larvae. \

Mosquito takes blood meal
(ingests microfilariae).




Loa loa

Fly takes a blood
L3 larvae migrate to meal, L3 larvae
head and proboscis enter bite wound.

of fly. gﬁ_

L3 larvae ||
L3 larvae enter
subcutaneous
tissue, molt twice,
L2 larvae f-‘- - become adults.
L1 larvae

Sheathed
micrafilaria

Microfilariae shed sheaths, penetrate
fly"s midgut, migrate to fat body,
and become L1 larvae.

Fly {Chrysops) takes a blood meal
(ingests microfilariae).

Adults in subcutaneous tissue
produce sheathed microfilariae
that enter the blood.




Onchocerca volvulus

Black fly takes a
L3 larvae migrate to blood meal; L3 larvae

head and proboscis enter bite wound.
of black fly. 1

%
L3 larvae \ 1’5}_

4 =T
4 i
%
Maolt L3 larvae migrate
to subcutaneous
L2 larvae #*f-'_ g - tissues, molt
# P twice to become
adults.
Molt ?
L1 larvae 5
Adults produce urnsheathed
Unsheathed microfilariae that typically are
Micrafilariae penetrate black fiy's micrafilaria found in skin but can also enter

midgut and migrate to thoracic muscles other organs such as the eyes.

and become L1 larvae.

Black fly (S/mulium) takes a blood meal
(ingests microfilariae).







Rozmanitost ¢lenovcu

Nejpocetnejsi skupina < Paraziti

(80% zivocichu) + Parazitoidi
Zavazni cizopasnici » Kleptoparaziti
Cloveka a hosp. zvirat | Forezie
Siroka skala

* Hyperparaziti

parazitismu o N
.. » Socialni paraziti
Ektoparaziti o
.. » Otrokarstvi
Endoparaziti

(500druhii)




Morfologie a anatomie Clenovcu

Kutikula — exoskelet  Hlava, hrud, zadecek

(polysacharid chitin)  Tagmatizace — splyvani
clanku - cephalothorax

Crustacea + uhliCitan * Exoskelet — tergum,

vapenaty sternum a dve bocni
casti

Segmentace téla * 5-6 dilné koncetiny

(coxa, trochanter,
femur, patella, tibia,

Clankované koncetiny tarsus) na konci drapky




Gonotroficky cyklus

Stupen traveni krve

1. stfevo bez krve

2. stredni strevo piné
nasate krve

3. krev jasnée Cervena,
zabira4 az 4,5
zadeckovych clanku

4. krev tmaveé cervena

5 az 6. krev ve streve
cerna

/. krev stravena, strevo
prazdné

 Faze vyvoje folikula

1. Tvori se folikularni epitel
— diferenciace oocytu a
trofocytu

2.V plazmé oocytu se
tvori  zloutkova zrna

3. V plazme oocytu je
shluk zloutkovych zrn —
Zloutek se zvetsuje —
oocyt — polovina folikulu

4a Oocyt — az 75% folikulu

4b Oocyt vice nez 75%
folikulu

5. Zralé vajicko







Acarina - roztocCi

VolIné Zijici nebo paraziticti, vétSinou velice malych rozméru
Téla se sklada zue dvou Casti: komplexu nesouciho ustni ustroji
(gnathosoma) a neclankovanou idiosomu obsahuijici stfevo a
reprodukCni organy

Jeden par spirakuli (mimo Notostigmata)

Sestihoha larva, n&kolik osminohych nymfalnich stadii
Parazitické formy jsou vetSinou ektoparaziti




Zastupci roztoCu

fig.3.53A-C. External morphology of mites A Prerygosoma  90). C Demodex folliculorum from hair follicles of man (SEM
ip. from skin of reptiles (SEM x 85). B Caparinia tripilis  x 600). LE, Legs; PP, pedipalps; SE, setae; SL, stumpy
from skin of hedgehog) in copulation (light micrograph x  legs




Rozmanitost
medicinsky
vyznamnych
roztocCu

A — Ornithonyssus bacoti
B — Ornithonyssus bursa
C — Gantheria sp

D — Dermatophagoides
farinea

E - Zygoribatula




Acarina - roztoci

0.3 mm

Dermatophagoides pteronyssinus




Mesostigmata (Parasitiformes)

Vetsinou volne zijici, parazitickeé druhy na terestrickych obratlovcich,
nektere ziji v zazivacim traktu

Praduchy mezi kycli Il a IV, u larev chybi

Peritrema uzka, vetsinou vytazena kupredu

Vyvojova stadia: Sestinohe larvy protonymfa, deutonymfa, adult

(&) . (b]

[ B Chelicera Chaliceral shaath
M aH Pedipalp — Chellcera
’ *'f-_-_ . Gnathosome — Pedipalp
'.":"._1 LT — Tritostermum Labrum
A Food channal
b Hyposioma

Idinsoma ! ; li‘l Paritrama
[&—— Stigma (spiracle)

; £ -::'Z == - Ganital opaning
' . G (c) |
’- L Bt Anus ’
-F o I. :

Figure 4.2 Acari: Mesostigmata. (a) Female (ventral aspectl. (b) Gnathosoma in cross section
(ch Pretarsus,




Zivotni cyklus Varroa destructor




Metastigmata (Ixodidae)

Patri mezi Anactinotrichida.

Vsechny stadia v zivotnim cyklu jsou obligatne
hematofagni ekoparaziti terestrickych
obratlovcu,

Stigmata za |V kycli, nejsou u larev.

Peritrema ovalna nebo kulata, obklopujici
stigma.

Hypostom se silnym zpétnym zubem.
Halleruv organ dorsalné na tarsu |.
Stadia: sesti noha larva, nymfy, adult.
Vektori mnoha nemoci.




Metastigmata - Ixodidae

Coxa 1

Genital
opaning

Paritrama
Anus —§
Anal grove

(a)

(k) {c)

Haller's organ Sheaath of chelicera

Figure 4.4 Metastigmata, ticks. {a) xodes nici-

nws, female, dorsal view. (b} L rcinus female,
ventral view. [c] Capitulum with mouthparts
of i persulcetus, dorsal view. idi Tarsus of a

tick with Haller’s organ. (e} Tick cheficera. (f)

— Chelicera

Pedipalp
Tarsus
Hypostome
Pedipalp

) )

Hypostome of female L ricinus. (g) Hypos-
tome of male L ricinus. (h) Male of Rhipi-
cephalus sanguineus, ventral view. (i) Capitu-
fum of R sanguineus, ventral view. [j) Female
Omithodoros moubate, ventral view.




Morfologie klistat /xodidae

Ornithodoros (A,C,D) Argas
Ixodes

palp
area porosae\‘

tarsus
tibia —=\ )\ M\ o
genu
femur
trochanter
coxa

hypostome with D
denticles

<————— gnathosoma

coxal spurs genital opening

. . €yes
genital opening y

spiracle

dorso-ventral groove
spiracles —s @ ;5791 preanal groove
[
ventral / postanal groove
shields postanal groove Y




Ixodes ricinus — klisté obecné

()

Figure 4.5 Ixodes ricinus. (al Young female, nymph, and two six-legged larvae. (B] Young

female questing for place of penetration. (¢} Replete female. (Images: Courtesy of Heiko
Bellmanmn)

(a) (b}
Figure 4.6 [xodes ricinus. (a) Capitulum, frontal view, below: hypastome, above: cheliceras,

right and left: pedipalps, on capitulum: the two areae porosae. (b) Hypostome, ventral view,
tip of a chelicera undemeath left-hand side. (EM Images: Courtesy of Eye of Science.)




Ixodes — zivotni cyklus

Adults attach to the
third host in the spring
for feeding and mating.

Nymphs molt to
adults after leaving
second host.

WINTER

Larvae attach to
and feed on first host.

Egqgs hatch into

sin-legged larvae,
called seed ticks.

I
|
|
|
|
|
I
I
I
1
=1 i L 1 i
SR I [ ; .
- T, . 1 ._.
Second year : i
Mymphs attach i i
to second host. _. :
' : Third year
|
__________________________ |
= ; I
WINTER | Adult females drop
| off hodt to lay eggs.
I
Larvae molt into : %EE’ +
eight-legged nymphs First year !
after leaving first |
hest and averwinter. : FALL
|
SUMMER - :
- i
i 1 i
N !
| T w
1
|
I
|
|




Troj-hostitelsky zivotni cyklus

Replete inseminated female
drops from host 3

— — Male dies

_..-+ Oviposition begins

IFemale dies

"**«e. [Larvae hatch

__ Larvae attach

Adults attach o |
to host 1

host 3 and mate
(usually)

——

Replete larvae

Adults emerge from _,. \,v drop from host 1

nymphal skin while

on the ground
Nymphs emerge from

. larval skin while on the
Replete nymphs drop ground

from host 2

[EE LR LN

Nymphs attach 1o host 2




Vyvojova stadia klistaka rodu Argas




Multi-hostitelsky zivotni cyklus

Adults attach to host n to z,
feed and drop replete; mate;
females oviposit each time

.. el Muale lives on
,;'o. ‘ay, ' -~ b . .
B T e, " Oviposition begins

veesssss Larvae hatch

Female lives on

b, Larva attaches
to host 1

__.Replete larva
drops from host |

Adults emerge from |
final nymphal skin *

Nymph | attaches to
host 2 and drops replete; .«

repeated for nymphs 2-n First nymphal instar
(usually 2-6) on hosts 3-n

emerges from larval skin




Prostigmata - Trombidiformes

Velice heterogenni, nemonofyleticka skupina roztocu
Vetsinou volne zijici

Néktefi jsou ektoparaziti, vzacné endoparaziti obratlovcu

a bezobratlych

Vyvojova stadia s Sesti-nohou larvou, deuto- a tritonymfou a
adultem.

Zivotni cyklus asto zkracen.

Figure 4.9 Acari, Prostigmata. fa) Female Demadex follicworum, ventral view. (b} Egg of
D. falliculorum. (c) Egg of O brewis. (d) O, canis sticking head first within a hair follicke from
the skin of a dog. (Image: Courtesy of Eyve of Science.)




Demodex folliculorum

Fig. 5.16 Ventral view of Dernodex follfculorum.

Thes spaces inhabits human hair follicles especally on the head and
ears, It s baleved that the mites can be found i carefully lookes for
inrmnst healthy adults, imwhom they caase an pathological changes
Thee rrates sre espeially comeman in sebaceous skins and have bean
asstotoated with folbculits, rosacea, inflamimatory blephartes a3nd
pityriasis follculorum In recent years a second speces has been
identified in human sebaceous glande Demodex brews, (Courtesy.
Profeszor E. M. Grosshans )




Neotrombicula autumnalis




Acari

The active, six-legged
larva finds hosts

{(sometimes a human)
and engorges on

tissues it has liquefied
with the aid of its
salivary secretions.

Engorged
larva
leaves host.

A
IEQE! ‘-"'-f"-_hh_ ii/j Larva becomes
arva within. inactive prenymph.

Maolt
Emerging nymph

feeds on small
invertebrates
ir soll.

Adult emerges.
Adults are harmless predators
of small invertebrates in soil.

Nymph becomes
inactive imagochrysalis.




Astigmata - Sarcoptiformes

« VetSinou volneé zijici

* Nemaji priduchy — stigmata

. Casty je sexualni dimorfismus

* Dve skupiny:
Acaridida — volne Zzijici nebo spojeny s Clenovci
Psoroptida, ekroparaziti na ptacich a savcich

.2 ML — WIREY LR JRLRY I .

(a) {b)




Sarcoptes scabiei - puvodce svrabu

Flg. 5.7 Fernale scables mite

The grawid fernale Sorcophes scabver, with short. stumpy legs and
suckars on its forelegs, burrows into the epsdermmis. lays ds eggs and
dies ol the end of the tunnel. #is cosmopaltan m distributian. (Cour-
tesy T Whitehorn))

Fig.5.9 Scabies lesions.

Lesans are comamandy found inirterdigial spaces of the hand lexor
surfaces of wrists and elbows, axidlse, grons, natal cheft umbalicus
and genitabia In young children head and neck mvolverment and
parly formation of pustules are more comemanty seen (From Dirk M
Eleton, Ectoparasites (Lice and Scaties), pages 1294 -1298 &1, Figure
257 6. In: Principles and Practice of Pedistric Infectious Dhzeases Sth
Edition. Copyright © 2018 by Elsevier Inc)

Fig. 5.8 Scabies burrows, papules and vesicopustules on the foot
of an infant

The foot 15 the second commaonest ede of earty infection n nfants
with the awllze and nsck alse being imaded in sorme cases. (From
Burkhart CM. Burkhart, CG.Morrell DS Infestations. Ine Dermatol
ogy Pages 14623-1434, Figure B4 3B Copyrght © 2012 Elsewier)

Fig. 5.14 Section of bropsy from patient with ‘Norwegian' scabies
This skin ssactian shows some of the cubcular spines and internal
orgars of 8 famale mite which les within 3 subeprdermat pockeat un-
dier a thick layer of dead epdermies. n such patients the mdes can be

present mn vast numbers




Sarcoptes scabieie — puvodce svrabu

Fig. 511 Chronic ecrematous scabies in a Gamibian woman
The backs af the hands and arms are diby mitestked m s waman
Constart scratching due to the mniense tching may result in lichen

fication of the dry skn, The condition would need 1o be diferentiated y . | "
from enchocerciasis i settings where both canditions are present Fig. 5.12 Hyperkeratotic l: Norweg IEII.'I} scabies in a patient wha

(Courtesy, Or 5. Lindsay) had suffered a 70% burn infury.

This condiban s often assoaated with immunosuppression, nclod
ing that due to HIV infection. Here the underlying cause was severa
hurns from whaech the hands wers spared, but then subsequently
severely affected by scabues, [Courtasy Dr 1 0D Alexander)

Fig. 5.10 Secondary erythema in scabies.

5&.;unﬂury ineechian 15 commoen. and E:"g-'lhl:”ld may be assocated
with bacterial invasion of the sarcoptic tracks In some. populabons
best described m Australizn indigenous cammunities, there is a clear

association between secandary bactenal infection of endermic sca
hies and outbresks of acute post-strepiococcal glomerulonephritis
znd rheumatic fever, [Courtesy, Pralessor H. Margan

Fig. 513 "Norwegian' scables in an elderly man
This 91-year-old rman had suffered prunius with crusty skin lesions
same ower | cm thick. for & months prior to admisson o hospital, In

e infection he was found to
hawe carcinoma of the bladder, The skin condiban smproved rapadly
fallowirkg art-rmite treatment

addhion tothe discovery of a heawy sc




Vyvojova stadia zastupcu Acarina




Crustacea — korysi

Podkmen Arthropoda, vodni prostredi s vyjimkou Isopoda
Veétsina v morskem prostredi a volne zijici

Dvouclenné koncetiny na hlave hrudi a zadecCku

Dva pary tykadel, prvni jednoramenny

Nauplius jako prvni larva spolecna pro vsechny koryse.

(&) {b)




Paraziticti korysi — obrovska rozmanitost

Crustaceans

Branchiopoda Ostracoda

Maxillopoda Malacostraca

i ,-—-’.:.'ﬁ-.i-' Mantis
%’  Shrimp =
* | > 1’%
= O & i
L. £ . /
T -. e 2
TR Yo, %' Pl 2
I:::j‘% E ﬁf - 1.' Krill

Brine shrimp Barnacles = * Crab




Paraziticni korysi

_= Antennule

—————Abdomen

Abdomenal limbs

-
-

—-Egg pouch

CRUSTACEAMN PARASITE - ERGASILUS

Esluayandgsete com

— Antennule

Haad

- Thorax

Abdomen

Telzan

Caudal styles

CRUSTACEAMN PARASITE - CALIGUS

Seludyadscoes.com




Naturk Tideskr. 3. 8. 2.8.




Paraziticke
buchanky

Antena

Antenula

Lernaea cyprinacea
(Cervok kapri)

zbytky
koncetin

Ergasilus 9
(chlopek)




COPEPODA - klanonozci

parazité

télo valcovité nebo kyjovite
pohyb pomoci rozeklanych hrudnich nozek
na hlavohrudi naupliové oCko
larva nauplius

plankton, detrit a bentos, podzemni vody

a) Cyclopoida - buchanky
» Cyclops strenuus - buchanka obecna
* [ernaea cyprinacea - cervok kapri, na pokozce

kaprovitych

N
) [Ised
FF;?ﬁ Ly }-‘]l \




Podtrida Copepoda (klanonozci) Trida Maxillopoda
Ergasilus sieboldi (chlopek obecny)

= 1=1,9/mm

- vzhled volne zijici buchanky

- samicky maji pozménény 2. par tykadel (= antény IT) do mohutnych
uchopovacich hdaku

antenuly (antény I)
se stetinami

silne
prodlouzené
vajecné vaky




Paraziticka copepoda




Paraziticka copepoda — primy prenos/napadeni




Cirripedia — Rhizocephala (korenohlavci):
Sacculina carcini
(sakulinizace)

Sacculina carcini
na krabovi Eriphia verrucosa




Sacculina carcini

Four molts Female cyprid

Fertilization occurs
and nauplius larva
of parasite released.

7~ Seta on crab.

Cyprid sheds legs, and
mass of cells called a
kentrogon larva is
" injected into host crab

kale eyprid at base of seta.

S T ﬂ};

Male cyprid enters
externalized female
and produces sperm.

External portion
. of Saceulina on

Embryonic cell

 host crab. " mass attaches
4 to midgut and
begins to grow.
Mass of Sacculina

continues to grow,
pushes through host's
cuticle. Sacculing tissue

growing on crab's

wventral ferve cord.




Insecta hmyz

Telo vetsinou viditelne cleneno na hlavu, hrud a zadecCek
« Hlava s jednim parem antén, mandibul a maxil

« Tri pary Clankovanych koncetin na hrudi

. Casto dva pary kfidel /na meso- a metathoraxu

* Vyvoj bud nekompletni nebo kompletni s metamorfozou

- - Labrum (Ir) . _O
| Food channel (f.c) [ “?’ -‘ -

=T Mandibel {md) ‘-q\-‘x g
£ ___1_ _ Hypopharynx (hy) Samwy:&mnet ' Y.
e oy haxilla K =N
Maxflary S -
s 9 . o (13) (d)
WL i) +—a— Maxillaigalaa (g) e g
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Externi anatomie hmyzu

Hindwing

Ocellus Cervix

! Head

{ ,—H AL &

\COmpound | ] ) Cercus
- ; | [ 7 gplproc

i ' St araproct

| o ‘ } Ovipositor

| ‘ e . TETGIE

i
Antenna Cervical Leg Spiracle Wing Spiracle Leg Sternite
sclerite base base




Adaptace ustniho ustroji hmyzu

Insect mouthparts
sucking lapping chewing

Mouthparts of insects

o, Butterfly . Mosquito Beetle

butterfly beetle

Fly Bee %\Grasshopper o
N YA -
& S
[
| ! | B
Ty S
EHEN
LS =
©
cicada housefly grasshopper
{front view) (front view) (side view)

£ 2011 Encyclopadia Britannica, Inc,




Pohlavni soustava hmyzu

Samici soustava

Calyx
Lateral oviduct

Accessory gland
Common oviduct

Vagina

Spermatheca Spermathecal

gland

Samci soustava

Testes V75N

|
Vas deferens ‘wn
Accessory glands :

Seminal vesicle

Ejaculatory duct

Penis w f
Gonopore L




Phtiaptera (Anoplura) - Vsi

« Obligatni, stacionarni a striktné hostitelsky specifiCti ektoparaziti
« Sekundarné bezkfidlé

* Vajicka ,hnidy” jsou nalepovany na vlasy a chlupy

« Trfijuvenilni stadia




ANOPLURA

Pthirius pubis (A)
Haematopinus suis (B)

H. suis — saci ustroji zatazeneé
do ustni dutiny (C)

Vajicko s vickem — Pediculus
humanus capitis (D)

AB — zadecek
AT — tykadlo
CA — hlava

CL — hak

EG - vajicko

H — lidsky vlas
M — ustni otvor
O —vicko

SE - seta

TH - hrud




Anoplura - Vsi

Parazituji pouze u savcu
Celkem asi 420 druht

Morfologie:

dorsoventralne zplostéle télo

sekundarné bezkftidle

bodavé saveé ustni ustroji

hlava prognatni je vZdy uzs8i neZ hrud’

tykadla 3 — 5 ¢lankova

oc¢1 redukované (na bazi tykadel) nebo chybéjici
: s h

Lottt dxr v vy 1
L L L




Pediculus humanus, Pthirius pubis

All nymph stages feed only on blood,
feed every few hours, do not leave host valuntarily.

Mokt Second nymph

—

First nymph

An eqy, alto called a nit,
is glued to hair in case of
head louse or to clothing
in case of body louse.

¥ Third nymph

Egg

Malt

Pregnant female
produces a few
eggs a day.

Adult female Adult male

Both sexes feed exclusively on
blood and live for about a month.




Pediculus humanus carpalis a Pthirius pubis

Fig. 5.21 Adult Pthrrus pubes

The pubic louse 15 readity spread through sesal contact. The com

pariand rounded body s crab-bke and the louse has large cdaws on
rmid and hind [egs_ It = not 3 vector of ather miections. (Courtesy, C
Whitehoam )

3 mm

Fig. 5.20 {A) Severs pediculosis corporis caused by Pediciilis
humanus corports. (B) Pedieulus humanus corpons.

Heavy infestabon i common where people e n urimygiETIe con
ditione. Body boe spread rapdly wherever sutable ecalogical con
ditions prevail and are commaon in solders during wartime, in dis
placed populstions snd refugees and in prisons. Severe dermatits
due fo a heawy louse infestalion and the scratchung that the bites
stimuldate. especiaily at night. 15 often accompanied by pigmentaton
of the affected areas, formerty known 25 wagabonds dissase’ reet-
lesenees causng loes of sleep and. in chronic cases lohenfication
and eczama. Ae n this patent theusands of lice mesy be present on
the patisnts body and in ks dothes. [A) Courtesy Or A, C. Chy; (B)
Courtesy, C Whitehorr)|

0.8mm

Fig. 5.22 (A) Egg of Pthwrus pubyis, (B) here attached to the bases
of the eyelaches

Eqgs with characteristic raised operculum are attached to pubic and
facis! har enly (Courtesy, © Whiteharn)




Anoplura - vsi

(a) (b]




Anoplura - vSi

0.8mm

Fig. 519 Pediculus himanis capilis infestation.

The head louse, P b eape, 15 very common, and heawy infestatians can cause severe irritation. The eqos (nite) are ltached tn the hairs and
appear as masses of white dots (A) Unlike P h corpores, P h copitis is not kniown 1o be 2 disease vector (B 'Nits attached to hairs, (C) Adult
Pedwculus hurmancs copiis, [(A) Courtesy, Professar S P Deshpande: (B, C) Courtesy, £ Whitehorn.|




Cimex lectularius - Stenice domaci

Fig. 5.23 Cimex lactulorius.

& : Fig. 5.2& Ventral surface of head of Jimex hemiplerus showing
This. species and the tropicsl bed bug, Cirmex hermipterus, frequent

proboscis,

houses, where thay feed an the Blood of the inhahitants 8t reght Bites - 3 "
nuses, where they feed an the blood of the inhatitandts af feght Bites acanning electron rrecrograph showing the tmg maouth pacts af the

ara cormemanly mulbple and may be due o inberrupted feeding by a

; J trapical bed bug They are cortained in the proboscs, which s held
sinegle bug (so-callad hreakfast-lunch-dinner ne of lesons), Bloed

under the body when not n use. [Cousrtesy, ProfesearV. Zaman)
& attrvely Sucksd up by pumping 2chion of the ypopharytx anca tha
shylets have prerced a small blood vezeel Baking W20 mmuotes for
the bug to become lully engarged. The ite itself 15 not painful but

erythermna and dehing develop later, (Courtesy, C Whitshorn )




Heteroptera - plostice

* Hemimetabolni vyvoj

« Pét larvalnich isntaru

» Veétsinou se zivi na rostlinach, nekteré saji krev na savcich
« Obé pohlavi saji krev

* Reduvidae — vektor Trypanosoma cruzi v jizni Americe

« Cimicidae — zahrnuje sténice, neprenasi zadné patogeny




Heteroptera - plostice




Heteroptera — vyvojova stadia




OCTENOCEPHALIDES

e EGGS: Ctenocephalides Pulex




Siphonaptera - blechy

Obligatni ektoparaziti ptaku a savcu
Obé pohlavi jsou hematofagni
Holometabolni vyvoj, sekundarne bezkridle
Tri beznohé larvalni stadia plus kukla

Vektor moru

)]

2= T T

Wy >

()

(d) g;;;_ﬁ“g
Ay B _I_,I. >

(g) (R}

Lacinia of maxilia

{ »

—E pipharynx

il B Maxiia
~Food channal

o Salivary
channal

\ - Labial

/| Lacinia Pogis
Maxiltary
palps




Rozmanitost Clenovcu - blechy

FIGURE 7.6 Common fleas: Ctenocephalides felis female (A) and male (B); Pulex irritans female (C) and male
(D); Xenopsylla cheopis female (E) and male (F); Tunga penetrans male (G) and female (H); Echidnophaga galli-
nacea female (I) and male (J); Oropsylla montana female (K) and male (L); Nosopsyllus fasciatus female (M) and
male (N); Ceratophyllus gallinae female (O) and male (P).




BIeChy rozliSeni druhu

O cr=vocepraLives canis chffvocfpmuozs FELIS




Pulex iritans, Ctenocephalides felis a
Ctenocephalides canis

Cc

Flg. 5.25 (&) Pulex irritans, (B) Clenocephoiides felis and (C) Clerocepholinles confs.

The hurran fleag (A 15 a cosmopoldan specses that is becaming uncomemon in houses n many emperats countries. Under especially fwour-
ahle elirmatic and emaronmentsl condihane, fleas may appasr in almost epidermsic propartons. Hurmans sre most cormmonly hitten by eal (B)
and dog (O] laas of the senus Dleaorephatides {(Courtesy, T Whitehorn)




Tunga penetrans

FIGURE 46.7 Female Tunga penetrans, the chigoe.




Tunga penetrans - Blecha piseCna

imm

Fig. 5.31 Living egg of Tunge peretrans.
The oval egg, wiuch 15 resdily seen macroscomesily a5 3 tny pearly
abject (see Fig. 5.30), = about 05 ram long and 0.3 rmam in dismeter

Fig. 5.27 (A and B) Male and female Tungo penetrons
Mat to be confused with the chegger which 15 a mite {see Fig 518
shove), the jigger’ or chigos fiea, which 1= comman in tromeal areas Fig. 5.29 Section of f le Turige penetrons in the skin

af South Amenca and Afnca. 1s onby 1 mm long and s the smallest
flea knowen, The mate (A, which has 2 charactersheally angular head Hawing huned deslf in the shan, often under the tnenals. the female

i free-luing; however i = the female (B] that tauses pathology in swlls up o the size of & smalt pea withen B-10 davs a3 d= eggs ma
;‘lumans. herruu.'in:l mitn sk an contact wath soil in arder to 2y eggs fure [El'_"IJHE &, Dr H. Liesks)
{Courtesy, C Whiteharn)

Fig. 5.28 Female jigger flea penetrating the skin of a toe.

The gravid femate (arrw) burrows into the epdermis, where itset
ties wath ds posterior end faong the entrance hole The perungual
region is a favoured site of entry, Here there is inflammation and des
quamabon of the adiacert sk Secondary imfectan s common when
pathogenic microorganisms entar throwgh the entry hole




Tunga penetrans

Fig. 5.32 Heavy infection with Tungo penetrons in the fingers of a
Brazilan patient

&gt

hiorty may alen ba wranbeatad m lungease. such as

he heat are most cormimanly infecked, other parts of the
A s pabhient wath
two severely damaged fingersails. (1 184 Brazdian favels residents
surveved. 13.6% had wngiasis. Lesions affected the hands in 6% and
were Jiso noted on the atbows, thighs and gluteal areas

Fig. 5.3& Tungo trimarmiliolo gravid female.
A secand species of pager flea, T frvmarruliofo, has

heen described in
patients with tungiasis in Ecuador where it was first obeerved in pigs
goats and catite. This species co-@asts with T penelrons insome o

cabbes Hera the grawmd femmale has been extracted from a site gl the
corrier of the patients left big toe, Althaugh anly 10 species of Tunga
have heen recognied 1o date | esems guite .|L=1I'.' Ehat others refrsn

urndenbhed up o Row




Tunga penetrans

Fig. 5.33 Massive infection with Tungo penelrans.

This pateent i Cayenne had about 1000 fernale T peretrons embed
ded iy fus hands, el butlhcks, elbows and knees He made an un
eventful recovery after removal of the insects with forceps llowing
the local apphcabion of salicvlated petraleurn jelly Tetarus vaccmation

s essenti and anbibeobic cowver ey e wortinetuile in such patients

Fig. 5.35 lgger flea bewng removed from toe

Habdual sufterers skl the grawid lemales put of the skin with 3 pin
or shver of bambon, uvsually scatenng egge in the process Tetanus
s 3 patenteal seques to this type of self-treatment. in heayy nfecthons
the applicstion of saboylsled patroleum pely lesas o U desth of the

embedded fleas with manimal trauma to the hest {Cour LE S, Profes

o A Brgeasian )

Lit




Diptera

Pouze jeden par kridel,
druhy par tvori tzv. haltery
Ustni Ustroji adulta saci
nebo bodaci, nikdy kousaci
Beznohe, slepe larvy s
kousacim ustnim ustrojim
Kukla pritomna |

Fig. 2.14 Typical culicine mosquito (Aedes).




Diptera — morfologie




Diptera — vyvojova stadia




Komar morfologie

abdominal
segment vi
\‘-‘
~

paimate hair

spiracle

/] anal segrment
yeniral brush , 2 .

anal papitiae s

head




Culicidae

Adult mosquitoes mate.
Both sexes feed on plant sugars.

Only fernales feed on blood.

Pupae rise 1o
surface, adults

emerge.

Eggs laid singly or
in rafts on or in Wwater.

~ In water

Eggs hatch and
release first larval
instar, an agquatic
but air breathing
filter feeder.

Pupae are

aquatic,
nonfeeding

air breathers.

Pupae develop
from fourth

larval instar.
Four larval

instars, with mouth
brushes for filter feeding.




Anopheles versus Aedes a Culex




MuchniCky - morfologie

Celed’: Simuliidae- muchnicky

Morfologie:

Muchnicky jsou drobné musky o velikosti 3-6mm s kratkyma nohama,
zavalitym té€lem a pomérné irokymi kifdly. Ustni ustroji tvoii kratky
bodavy sosak.

Vajicka jsou asi 0,2mm dlouha, nesoumérné vejcita, svétle az tmave
hnéda a jsou kladena hromadné v souvislych plochach na kameny a
ruzne predméty ve vode.

Larvy jsou Cervovité s dobfe vyvinutou hlavou, zadecek je v zadni
Casti charakteristiky zdufely a na konci je opatfen piisavnou ploSkou
s hacky. Larvy méfi obvykle 5-7mm a jsou pro né charakteristické
véjifovité organy slouzici k zachytavani potravy z vodniho proudu.
Kukly jsou nepohyblivé a jsou charakteristické dychacimi rourkami.




Simulium

Adult flies swarm and mate. Only females feed on blood.
Both sexes feed on plant sugars.

Female oviposits eqgs
singly on water surface,

Adults emerge where they sink. Or egags

fr:dm pupae ; may be deposited on
underwater an - -
g Adult fly aquatic plant material.

In water

Pupae respire with
aid of respiratory
filaments.

Q-

Last larval stage Egags hatch and release
spins cocoon first larval instar. Larvae

around itself and develop in flowing streams.
pupates. Pupae are Larvae attach to silk mat
also aguatic. they make and filter feed.

Six or seven larval instars.







Pakomarci - morfologie




Koutule — biologie a vyznam




Phlebotominae

Adults emerge and mate.
Both sexes feed on plant sugars,

females seek blood meals.
Egg deposition
following blood meal

N\

Pupa, which retains
at [ts posterior
the skin of the

final larval stage.

_

First larval instar
emerges from egq
and feeds on
organic detritus
with chewing
mandibles.

Characteristic
*matchstick”
hairs on larval
instans.




Medicinsky vyznam pakomarcu

Pakomarci jsou vektoii mnoha patogennich agens:

e vychodni a venezuelska koniska encefalidida

¢ africky mor koni

e hemosporidie rodu Parahaemoproteus, Hepatocystis,
Leucocytozoon

e filarie Dipetalonema perstans a D. streptocerca (Afrika)
Mansonella ozardi (jizni Amerika)
Onchocerca reticulata (Evropa — koné¢, osli, muly)




Ovad - Tabanus fraternus




Vyvojovy cyklus ovada




Diptera




Caliophoridae - bzucivkoviti




Caliophoridae - bzucCivkoviti




Moucha domaci — Musca
domestica




Diptera - Muscidae




Hlava a ustni ustroji mouchy




Diptera

Moucha domaci — medicinsky
vyznam

Vektor patogennich agens:

Moucha doméci prenasi asi 26 druhu bakterii. Napfiklad pivodce
bacilarni dysenterie rodu Shigella dysenterica (letni prijmy)

Bfisni tyf — Salmonella thyphosa
Paratyfus — Salmonella paratyphi
Salmonella schottmiilleri

Zdrojem onemocnéni je zde mo¢ a vykaly

Cholera — Vibrio cholerae
Antrax — Bacillus antracis
Frambesie (v tropech) — Treponema pertenue

Protozoarni onemocnéni: Entamoeba histolytica
E. coli
Lamblia intestinalis
Chilomastix mesnili
Trichomonas hominis (vegetativni formy)

Helmintozy: Enterobius vermicularis
Trichocephalus dispar
Ascaris lumbricoides
Hymenolepis nana
Diphylobothrium latum

Myiosis puivodem Musca: stfevni, usni, urinarni

ObtéZovani a vyruSovani osob, nemocnych, starych déti.




Sacrophagidea - masarkoviti

Lucilia caesar — moucha zlata

Typické je kovove zelen€ zbarveni, normalné Zije v rostlinnych
zbytcich. Larvy jsou fakultativné paraziticke a plisobi traumatické
my10s1s ovci a ¢lovéka.




Cordylobia anthropophaga




Cordylobia anthropophaga - myiasis

M

A al”u-
Fig.5.48 Larva of Dermuotobio hominis visible onthe upper chesk.
The spiracles af thes larva probably in the second instarn can just be

drscerned in the centre of the [2gan in 2 pabent whio was infectad in
Guyana (Courtesy Dr W A D Griffiths)

Fig. 5.49 Second instar larva of Dermotobio homnis.

The immalure stages have characienshc rows of dark spines. The

larvae oftan have o be rermoved surgeeally as the applicaton af such
taral 35 netro e | Fi el Eile e beill Hhesre Thie Espes uens

th_ E.4& Larvaof fl:l."d'j-"fﬂhll:r I:I'nll".lrl:l'pl:lphl:l'gl:r matenal as petraleurm :pe_. frequently fils U..tclL thesrm This lares was

extracted from the skin of an erdomalogist! (Courtesy Or B Lane)

The hgure shows the numerous srmall black sprnes 0 rows. [F
Choontanom, B et al A souvenir from Ghana The Journal of FPed)-
atrics, 2008 Volurme 153, lssue 2, Pages 297-297. Copyright £ 2008
Moshy Inc)

Fig. 5.47 Adult Dermolobug hominis.
The larvas of this fly are g cause of senous culanecus minsss in
Branl and cther trapical arese of the Mew World. {Courtesy, Or A

Shealley)




Sarcophaga sp.




Cochliomyia hominivorax

Fig. 538 MNew world screw waorm = Cochbamyio hominivorak
larva

The MNew World screw warm = a notonous paraste of domestic
Invesiochk - and s depravabions in the 1950s and 19608 caused huge

econormie Insses n Morth, Cantral and South Amencs amaushng o
over WSS millon. Humans may becarme infectad. (From Centers
for Oisasse Control and Preventan [COCL Attanta. GA. COC Public
Health Image Library image 1427 16-mm long third-stage Ginstar))

Fig. 5.39 Adult male Cochltomyia homimvorox fly.

Fortunatety the fernale only mates ance and this has made a contral
campaign possible using mass-rearad. rradiabon-steribzed males
that haes pushed the frontier southwards from the United Siates o

wargs Mexco The fly was discoverad for the first trme in Alfrica i
Litwa in the 1980s (probably having been imported with cattie from
South Amenical, whera it infected over 2000 cattle and 200 people
before i presence was exposed A mass internabions! campaign

usng stenbred males was successhs i eradcating it [Courtesy US

Demartment aof Agncultura )




Larvy dipter — traumaticka myaisis

Fig. 5.40 Massive screw worm infection of the leg.

A large mass of larvae of Cochliormyn horrenneorax can be seenina
gapng wound in the nght leg of this T2-year-old man in Cayenne
The local applcsbon of a splubion of 10 vermechn i propylens
glycal rapedly paralysed the larvae so that within 24 hours, over 150
dead larvae could be removed easly A heavy mfecton with O heere

nnvtsroe can bl 2 large armal such as a caw n 10 days. (Courtesy
Prafessor B Pradinaud )

Fig. 5.41 Unwelcome Cochbompn hominiverox souvenic from
holiday to Jamaica.

Onreturn to the UK from a 2-week habiday in Jarmaca a 26 -year-old
{ermale pabierd complained of severe scalp tenderness Thirty larae
dernonstrabing the characterishe dark fracheal trunks [extending
down to the 10th segment] of C hormanoroe, were remaved from a
lurrip on the sealp, (Courtesy, C Whilehorn )




Larvy dipter - myiasis

Fig. 5.52 Larvae of Sarcophogo in the nose of a man with a nasal
turmHILr,

The sprackes, concealad in the spiracular pits, are not wisible in
this fgure. Like Wiahlfahrto. the larae of ies n this dosely relsted
genut are narmally found n dacapng oroanic matter but may be
laid in malodordus wounts oF Wwmoure. 35 in this case (Courtesy

Dr k.Y, Murmcuoglu )

Fig. 5.51 Mouth of an elderly man infected with larvae of an uni-
dentified Wohlfohriio species.

The larvae of this eenws af flesh fies of the subfamity Sarcophangi-
nae are essentaElly scavengers m decaying flesh, faeces 2nd rotting

food. but are occasionally fownd in wounds and sores. The females
are larviparous, producing batehes of 20-40 first instar 2rvas, which
develop rapadly, the third instars burrowing in sorl b puepate, This rman
was infected while aslesp under a trée in a Middle Ex=t courtry The
spiracies af the nurmerous larvae are very abvious in s wew, Mor-
mially they are not easily =sen, since they are situated withun a larval
pit. [Courtesy Dre Y. Schiein and R Seltser)

Flg. 5.50 Third instar larva of Dermatobig homims

In sddimn (o the larger sze of the lara, the mutbple rows of finer
spines ran be seen In condrast to Cordyfobio orthropaotioge (Frgs
546, 545, a6} which can usually be grabbed waith tweerers a5 it
emerges from petroleum jelly suffocsban. the larger size and e
berant spines maan a surgcal eften cruoiate; incson may be re-
guired far rermowesl




Lucilia sericata




Fig. 5.42 Aduft female Lucilio sericola

The larvae of these greenbottles are opportuneste feaders on car

ran and ather dead argamc matter, and will semebmes imade
wiourids but feed anly on dead Lizsue

LA !%““

T

m

Fig. 5.43 Third instar larva of Lucibo sercata

Mate the fleshy postenor appendages known as ansl lobes This =
f seven thard instar larvae: each 12 mm lomg, removed from the
wifected tos ol a 73-year -old male recently returned to the UK fram
Ten Because they do not imvade healthy bssue the larvae ofthis
callipbaorid fiy have been used to help in the debridement of nfected

wounds for example under oo leeve plaster of Pans splints in pa
tents with osteormyelitiz, The US FOA approved the use of this spe
CIEs &5 11 I magoots for wound debridernent in 2004 (Courtesy,
C Whutehorm)

Lucilia sericata

Fig. 5.85 Extracting alarva

The larva lesves the skan d it s covered in ol or petrolewm ety which
blacks the spiracles. Rcan then usually be readily removed wath for
ceps, [Courtesy, Professor A Bryoeson |

Fig. 5.44 Tumbu fly lesions

Multiple infections with Larvae of Cordyinbir onttrooophogo (kniown
varmously s umbu mendo, puts Byl caweed painful boils an the bady
and arrn of thes 53-year-old man who had acguired the infestaban in

Zirmhabwe about 2 weeks earlier The fly lays its egge on damp clath
g left to dry from whech @rese hatch and proceed to penetrate the
vt skin al the hurman host Larae mature in biil-like [Eesehms ove
E-15 days Probably one of the commaonest mynasss species seen in
rmare iromng of clothes abrogates the rsy




Strecci:

Podkozni: Hypoderma bovis

Nosni a hltanovi: Oestrus ovis
Zalude&ni: Gastorophilus intestinalis




Oestridae

A Larvae hatch from eggs when licked,
burrow into tongue, and tunnel their
way to stomach, molt once on the way.

Lay eggs on /\‘ Larvae emerge into

hair of throat stomach. They attach
and legs. by hooks, feed on
bload, and molt.

Third instar larvae
spend winter months
in stomach. In spring,
they detach from
stomach and are
passed in feces.

Figure 2 (A} T

intestinalis, th

Pupae in laid in Ia!e sur

i a horse licks it

Adult female o soll be picked up
flies pester ' warmth and n
horses during their the emerging
7-10 day lifespan. the tongue. It
Nonfeeding adults emerge, nm!tinggalunc

find mates and copulate. the stomach |i

feeds on bloo

[ |




Strecek Oestrus ovis - opthalmomyasis

Fig. 5.55 (A and B) Conjunctivitie and watery eye in aphthalmo-
miytasis due to first instar larvae of Destrus owis.

This 2-year-old ksrael man reported intense pain and uncontrol

Lable fiow of tears fram the affected eye The sheep nasal Bat fly which
& 3 parasite of the nasal cavities and sinuses, 15 fow Bund whersyer
shigep are rarsed on a large srale. The fermates, which ATE VWIpSrous
swarm round the heade of their vicime and deposit irgt nstar larvae
{nat etgsl in the nostils. oF sometimes in the orbit, of sheep Oph-
thalmormyass externg = nol uncomman among shepherds and
others working closely with shees The larvae do not grow beyond
thie firstnstar butcause a pamful inflammaticn wathun the coryunctival
sa for several days. This may be difficult to see without magnificabion
as illustrated i the figure. faded by 2 sbit lamp an ephthalmologst
subsequently removed 16 bve larvae Patients oftan report haang
bieen hut or stung in the eye by an insect a5 n this case and also n
a cluster of cases reported folowing a large gathenng of sheep =
a festival in southern France in 20013 (Fram Naimer, S A Man with
painin left eye, Annats of Emergency Medioine, Volume 65, lssue
&, Pages el-e8. Copyright £ 2015 Amerncan College of Ermergency

Physicians )
Fig. 5.56 Firstinstarlarva of Oestrus ovis (sheep nasal bot fiy]
Decasionatly the lareas are deposted in the ears, nose or mouth. and
ﬁ_—q they can imeade the nasal smuses. (Courtesy, T Whitehom))
= | 1.3mm




Larvy dipter — opthalmomysiasis

Fig. 553 Ophthalmormases.

Migrating larvae m humans wsually rernasn in the subdarmal tissues but can make thesr way bo varous organs, ncludimg the eve. Here the
Diptero larvae are clearly seen in the vitreous. (rrom Yannuzi, L A, Infection, in: The Retmal Mias. Pages 305-380, Copyright © 2000 Elsevier
Lirmited All raghts reservad )

Fig. 5.54 Effect of ophthalmomyiasis in the subretinal space.

The criss-croesing lines af atrophat tracts seen m the retinal pigment epithelium here are caused by randarn rmegratan of the lana in
the subretinal space and are regarded a= pathognomanic of ophthalmomsaasis, (From Yannuz, L A Infection. Ir: The Retinal Atlss Pages
305380, Copyright < 2000 Elzevwer Lirmted. All nohts reserved )




Strecek - Hypoderma bovis - vyvoj




Stomoxys calcitrans




Stomoxyidae - bodalkoviti




Glossina longipenis




Glossina

Adult fly develops
within puparnium,
then emerges.

Only one fertilized
eqgq develops at a
time in utero.

Both sexes feed
on blood exclusively.

Puparium

Third-stage larva

forms hard coating, £ Firstinstar larva

becoming a puparium. | emerges from eggs,

| feeds in uwtero on
£ -~ "milk” produced by
= milk gland.

Third instar larva :' !, 9

concludes feeding | !

and is passed from F FosN Malt

uterus to soil. o

Malt | |

Second Instar larva
continues to feed
if Litero.




Glossina — medicinsky vyznam

Vyznam glosin

Samotne bodnuti neni piilis bolestive, po 1-3 dnech se vytvari papilka
o pruméru 3cm, piedevSim u citlivych lidi. Siln€ koZni reakce jsou u
glosin opfenasejicich T. gambienise — vznika tzv. trypanosomovy
Saknr.

Vyznam glosin — prenos tryponosom




Glossina — ekologicke skupiny




Glossinidae — mouchy tse tse

Celed’: Glossinidae

Podle morfologie a biotopu rozeznavame 3 ekologické skupiny:
1. bodalky pobieZnich houstina okraji pralest
2. bodalky savan
3. bodalky cisté pralesni




Diptera — medicinsky vyznam




Medicinsky vyznam dipter

A) Druhy parazitické:

B) Druhy synantropni

‘na Clovéku parazituji imaga, ktera bodaji a

saji krev a vyvolavaji neptijemné kozni
reakce. Pf1 sani navic mohou prenaset a
inokulovat patogenni agens (napf. komaii).

v téle parazituji larvy a vyvolavaji do¢asné
onemocnéni souborn€ oznacované jako
myiosa (napf. larvy stieckil)

z1ji v blizkosti lidskych obydli, sdileji

s ¢lovékem nebo hospodaiskymi zvifaty
jejich pribytek nebo potravu a mohou
prenasSet ruzna patogenni agens (napf.
moucha domaéci)




Medicinsky vyznam dipter




Vertebrata
Petromyzon marinus — mihule morska




Vertebrata
Pseudoparasitismus uhoru

\,;

\

Pisododonophis cruentifer—
parazituje u sea bass
Myrichthys acuminatus —
parazituje v coelomaticke
dutiné jew fish

Ophichthus apicalis
— parazituje v télni
dutine percoidnich

ryb




Vertebrata
Ryby jako (endo)paraziti — horavka duhova

Skeble rybni¢nd /—Attachment thread
Je nejvétdi druh
mékkyse v Ceské
republice. Obyvd
klidné bahnité
vody, vét#
rybniky, ting,
slepd &i pomalu
tekouci Fiéni
ramena a velké g adductor
baziny. muscle

Hooks

},Shell valve

w1 Adductor muscles

Glachidia gills Glochidia fins

Fig. 26.10, Gloc idium larva




Krev SajICI netopyri — rodu Desmodus spp.
% (Vampyrismus)

Ziji v americkych tropech a mohou sat krev na teplokrevnych obratlovcich,
predevsim na krocanech, drubezi, psech, kockach, dobytku, konich a také
na lidech. Jejich sani neni fatalni, ale maze byt branou sekundarni infekce.
Jsou vektorem konské trypanosomaosy, ktera je pro své hostitele patogenni
a muze byt i letalni.




Dekuji za pozornost




Encephalitozoon cuniculi

intracellular

I{_/""*replir_atlnn within
h

Spread via ost including brain
bloodstream. and kidneys.

Spores extrude polar
filament. Sporoplasm
enters host cell through
tube and multiplies
within cell. Spores
produced and released
can infect other cells.

Spores passed

in urine.

Ingestion of spores by rabbits. Humans can be
infected. Person-to-person transmission can
occur via organ transplantation. Infection is

potentially fatal in immunosuppressed patients.

> B

Urinary contamination of feed or
water with resistant spores.







Udonellida




Myzostomida - Annelida




Dicyemida - Mesozoa




Orthonectida - Mesozoa




Tartigrada - Zelvusky




ceratopogoni




muchniCky




komari




pakomarci




ovadi




mouchy




masarky




streccl




bodalky




klosi




