Zakladni parazitologicka terminologie



Parazitismus jako ekologicky pojem

P Reciproka interakce, vyhoda pro parazita, poskozeni pro hostilele

P VVelmi rozsitreny biologicky fenomén, vysoka diverzita cizopasnikd,
vysoka diverzita ekologickych nik — velmi Uspésna Zivotni strategie







Systém: Parazit-Hostitel-Prostredi

* MuzZeme parazity néjak Clenit ?
 Jak chapeme jejich vztahy k hostiteli ?
* Jaky je vztah parazitlu k prostredi ?

e Jak rozumime systému: Parazit-Hostitel-
Prostredi ?



Zakladni parazitologické pojmy

Parazitologickeé ,,dichotomie”



Zakladni pojmy: Parazitologické
,dichotomie*

Horizontalni

Larvalni Geohelminti ,ZC prlmy Monoxenni ,Autogenni ZC akvaticky )
o e (T
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Podle hostitelu

Zooparaziti — paraziti zivoCichl a ¢lovéka

Fytoparaziti — paraziti rostlin

PELEULUSHAMNE

SARCIPTES SCAGE! WIS FORLNCU 4R CERNTOPOGINIE
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Zooparazit versus fytoparazit

Humans infected by ingesting
raw or undercooked infected meat.

Oncospheres hatch

from eggs, penetrate
intestinal wall, and Cij
circulate to musculature.
= Oncospheres develop
into cysticerci in muscle

{each cysticercus contains
an invaginated scolex).

T. saginata T. solium

_.- 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

Far—

Adults in

small intestine. 0

Eggs or gravid proglottids
are passed in feces.

Egg

Taenia solium

N s

Berries ripe
November/
December

Year 5
and
after

Dispersal of 3 ;
seeds during Mistletoe
wintertime seed on fir

Year 1

Germination in
March/ April

Pollination
during
summer

Until May the seedling is
becoming attached via the
holdfast and the primary
haustorium is developing.
At this stage the seedling
overwinters

Flowering
February -
April

First
dichasial
shoots

Cortical

strand Development of the

first leaf pair; the

primary haustorium
reaches the host
cambium

Year 4

Seconda

haustoria
Year 2

Development of cortical strands
and secondary haustoria

Year 3

Viscum album



Podle lokalizace

Ektoparaziti — na povrchu téla hostitele (monogenea,
paraziticti korysi, vsi, blechy)

Endoparaziti — ve vnitrnich organech hostitele
(ménavka Uplaviénd, motolice, tasemnice)

EKTO-ENDOPARAZITE




Vyhody a nevyhody ekto a endoparazitismu

Ektoparaziti

Vyhody:

* Bezpeci pred imunitnim systémem
hostitele

Nevyhody:

* Ohrozeni vnejsimi neprateli

* Expozice vnejsimu prostredi

* Obtiznéjsi ziskavani potravy

Endoparaziti

Vyhody:

* Snadnéjsi prijem potravy

e Ochrana pred vnéjsim prostredim
* Ochrana pred vneéjsimi neprateli
Nevyhody:

* Ohrozeni imunitnim systémem
hostitele

* Obtiznéjsi prenos a Sireni



by

Ekto(para




GIARDIA INTESTINALIS

Endoparaziti

1) Strevni (Entamoeba histolytica, Trematoda, Cestoda)
2) Krevni— a)vplasmé (Trypanosoma)
b) v krvinkach (Plasmodium)
3) Kavitarni — Entamoeba gingivalis,
Trichomonas vaginalis
4) Tkanovi— a) intracelularni (Toxoplasma gondii,
Leishmania)
b) Epicelularni (Giardia intestinalis)
c) Intercelularni (Myxosporidia)

Trophozoite Cyst

Ektopicka lokalizace — Paragonimus westermani




Endoparaziti - strevni

—— Human drinks unfiltered water

‘.'_._____.———__* containing copepods infected with L3 larvae.

Larvae are released when
copepods are digested.

Metacercariae
on water plants Larvae undergeo two

e | |_..---"""‘\;é‘~--._‘\“L i ;:gezs;e:rlzzreman. molts in the copepod Larvae penetrate the host's

it Free-swimming 1 ! - and become L3 larvae. intestinal wall. They I'I‘rﬁ'_H‘- twice,

generation. Ny it o . mature, and reproduce in
f"\‘ . S e e ¥ %\\‘J/ “‘Q\\\g‘ connective tissue.

tail, and encyst as

/\}, metacercariae.
Miracidium
penetrates
snail tissue.

Each egg

hatches to
release a
miracidium.

.. L1 larvae consumed
Excyst in duodenum, by copepods. ,@
penetrate gut wall,
enter abdominal cavity, V@ @
and then penetrate liver.

Female worm begins to

emerge from skin one
year after infection.

Adults in
!ﬂ'} hepatic .
it -:'ll biliary ducts. Fertilized fernale warm
Fa_ - {‘5}5 L1 larvae released & migrates to skin surface,
‘j - " T
Embryonated Unembryonated into water fram the - causes a blister, and discharges
eqgas in water. eqas passed in feces. emerging female worm. many tiny L1 larvae.

Fasciola hepatica Dracunculus medinensis



4 Paraziti krevni

Epimastigotes multiply in salivary Tsetse fly takes Injected metacyclic trypomastigotes
gland. Haploid gametes can be a blood meal trareform into slender bloodstream
formed and sexual reproduction occurs. {injects metacyclic trypomastigotes, which are carried

Metacyclic trypomastigotes are formed. trypomastigotes). to other sites in the body.

Procyclic trypomastigotes

leave the midgut and Tsetse fi

transform into . ¥
(Glossina) stages

Slender trypomastugotes
multiply by binary fission

epimastigotes. in various body fluids,
for example, blood, lymph,
and spinal fluid.
Stumpy trypomastigotes Tsetse fly takes R
transform into procyclic a blood meal Some slender trypomastigotes
trypomastigotes in tsetse {bloodstream stumpy transform into "stumpy®™
fly's midgut. Procyclic trypomastigotes {monreplicating) trypomastigotes,
trypomastigotes multiply are ingested). infective to tsetse flies.

by binary fission.

Trypanosoma brucei gambiense

g v plasmeé versus v krvinkach

Kinetes invade salivary gland Sporozoites transferred
cells and become multinucleate  from salivary gland of
sporoblasts. Mature spnraznlles tick while feeding.
bud from the N
sporoblast. ’ e Sporozoites enter
; c\_\)r \ < -) host's blood.

Some kinetes invade
ovary or egqgs and can
infect ticks' offspring.

|
L
Kinetes leave / X

tick gut, invade .

Sporozoites invade
red bload cells and
become trophozoites.

i
i
1
1
1
1
:
|_.," Sporoblast .
1
1
1
1
i
i
i

organs, and by .
reproduce iy V¥
asexually. -
SPOROGONY \J
Merozoites |“‘ .
(Transovarian Hemolymph S
transmission) \ | __ _ _ _ _ __ _ __ o _____ | MEROGONY K;_____

Trophozoites divide by binary
fission forming a tetrad of
merozoites. The host cell ruptures
and releases merozoites.

Fertilization occurs ,/1-

and a zygote s 1_/ \f

formed; motile

1

1

1

1

|

kinetes develop _,_, X

from zygote. '

|

i

Ray bodies (gametes) i
are released in tick gut. | o

1

—
1

Tick vector : Gametocyte Vertebrate host
Gametocytes ingested by tick,
develop into ray bodies (or gametes).

(*/ Some merozoites
initiate gametogony.

Babesia bigemina



Paraziti kavitarni — v téelnich dutinach

Trophozoites in vaginal Trophozoites
secretions and urine, in orifice of urethra.

y?’;\ Sexual
.'.'n i v -
ANEN transmission

/’ (‘“f’f : '\Q/‘ \

S Trophozoites Trophozoites 73— -
‘_a t-}\ multiply by multiply by (6 \
I langitudinal longitudinal || k| Vi
L hinary fission. hinary fission. \\B i
1 Sexual “ 1
Q transmission E' i ]
| F
|
Trophozoites Trophozoites in prostatic
in vagina, secretions and urine.
Trichomonas vaginalis Polystomum integerinum

(ve vaginé Zen a v uretfe muzu) (v kloace zab)



Paraziti tkanovi

™

tracelularni versus intercelulérn’{;:f;?%

Promastigotes adhere to gut sand fly takes a blood meal aktingspora
wall, multiply, eventually (injects slender nondividing, _ triaktinomyxon
detach and move to proboscis, metacyelic promastigote stage - Promamg_otes are i
where they tr_ansform into the skin). {_____.--" "-\ phagocytized
into metacyclic promastigotes. e, \-_\'12\;) P \hy macrophages.

— > 4

{ ’ ¥ & 1 *
p 4 ! | -,
#
I|l | Human stages L @ F ‘“&
, ¢ y
%‘l Promastigotes transform
[ Amastigots-filled into amastigotes inside

the phagolysosome of gametogaenie
macrophage ruptures ma-:ropr?agfsnor other .l

and releases amastigotes, professional phagoeytes,

ingested by other

macrophages. ., &

.. .:{Eﬁ: _"g?g pla.r::rudlum
e * -

: “tvorba

Amastigotes transform é |
into promastigote stage

in midgut. Sand fly stages

{
: K / e S pansporoblastl
oo EN @&4
w5 \_/
L) g —

Q. P Y @ . myxospora
Ingestion of parasitized Sand fly takes a blood meal * Amasﬂgm@ifmultlply in
call and release of amastigotes. (ingests macrophages infected macrophages or other

with amastigotes). phagocytic cells.

Leishmania spp. Myxobolus cerebralis




Podle vazby na
hostitele

Obligatorni — cely svij Zivot parazituji (motolice,
tasemnice)

Fakultativni — parazituji pouze prilezitostné (pijavka
|ékarska)




Obligatni versus fakultativni

-
/

Loy oy

Encysted larva in striated

2

i

|

LI I T PP

By humans

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

Larvae enter striated muscle.

) . Ingestion of meat
Larvae enter circulation. o scraps by pigs or
other mammals.

Larvae in gut mucosa.

Larvae released @ By rodents

Adults reproduce in
in small intestine.

small intestine; female
releases larvae.

/

Carnivory and Carnivory and
cannibalism cannibalism

_ %

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

Undergo four molts
to become adults.

Hirudo medicinalis

Trichinella spiralis



Podle casoveho useku v zivotnim cyklu kdy
parazituji

Permanentni — cely ZC parazituji
(Plasmodium)

Temporarni — parazituji pouze obcas — prijem
potravy (Argulus, Anopheles, Culex, Ixodes)

Periodicky parazitismus



https://www.google.cz/url?sa=i&url=https://thenativeantigencompany.com/products/plasmodium-falciparum-msp1-protein/&psig=AOvVaw0LohSdaIocW0XnAyjOz1CA&ust=1618372135992000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCJiL5KCo-u8CFQAAAAAdAAAAABAD

Permanentni versus temporarni

Gametocytes
ingested with Infected mosquito
blood meal. Injects sporozoites

Exflagellation
to form male
gametes.

when she feeds.

G Gametocytes
= circulate

\' - %‘3 in blood.

Fertilization i )
Sporozoites migrate

Zygote to salivary glands Sporozoites 3
via hemocoel. enter blaod, \?\ =~
Sporozoites penetrate Y
released. liver cell.
F

Oocyst undergoes
sporogony.

Oocyst forms.

Merozoites
released as
erythrocyte
is lysed.

Ookinete penetrates
gut epithelium.

\

Uninfected mosguito
ingests gametocytes
when she feeds
on blood.

—— Motile ookinete formed.

Plasmodium falciparum

Pouze samicka
parazituje

Adult mosguitoes mate.

Both sexes feed on plant sugars,
ly fenales feed on blood.
Pupae rise to
surface, adults

ermerge. Eqggs laid singly or

i rafts on oF in water.

Pupae are In water

aguatic,
nonfeeding
alr breathers.

Eggs hatch and

release first larval
instar, an aguatic
but air breathing

Pupae develop filter feeder.

from fourth
larval instar.
Four larval

instars, with mouth
brushes for filter feeding.

Anopheles spp.



Periodicky parazitismus

1) Parazitismus stadijni

a) larvalni (glochidia mlzd, larvy
dipter — myiasis)

b) imaginalni — (komari, muchnicky)

2) Parazitismus generacni (hadé ropusi —
Rhabdias bufonis)

Parasilic phivse

| |
Adbesive hair
A
shell halt & = Sensual R S,
o €L) [ har Py N e
% T &5, 5 .‘b
W= g0 g f

| .( ,( bl e
.. N %~ —)
. Glochidia Juvenile S :

larvae mussels : .

Froa-ladrg phass



Periodicky parazitismus
versus generacni

Hypoderma bovis Rhabdias bufonis



Parazitismus
larvalni versus imaginalni

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.

£,
Egg with | |

larva within. "7

Larva becomes
inactive prenymph.

Emerging nymph

feeds on small

invertebrates
in soil.

Malt

‘l‘--,.________

Adult ermerges.
Adults are harmbess predators
of small invertebrates in soil.

MNymph becomes
inactive imagochrysalis.

Trombiculidae

Pupae respire with
aid of respiratory
filaments.

Adult flies swarm and mate. Only fernales feed on blood.
Botb rr-fee

Adults emerge
from pupae

underwater and
rise to surface.

s plant sugars,

Last larval stage
spins cocoon
around itself and
pupates. Pupae are
also aquatic.

Six or seven larval instars.

Simulium spp.

Female oviposits eqgs
singly on water surface,
where they sink. Or eggs
may be deposited on
aguatic plant material.

Q-

Eggs hatch and release

first larval instar. Larvae
develop in flowing streams.
Larvae attach to silk mat
they make and filter feed.

In water



Podle zpusobu rozmnozovani

Mikroparaziti — mnozi se na/v

hostiteli (viry, bakterie,

houby, prvoci)

Makroparaziti - vyvijeji a rostou

na/v hostiteli (helmint

i, Clenovci)

phylum Sarcomasugophora
subphylum Masligophora subphylum Sarcodina
e —'q ectoplasm confractile medulla
v\ inetoplas vacuole
// S \ food vacuole #
£ ___/ /| |
(\ I) |( i\ nucleus .-'.ﬂ
W nucleus—<) W
\d 7/ undulating s _}l N
G/ endoplasm
N flagellum h\ membrang 8
i)
\ 7~ pseudopodlum axopodua
}
Gonyaulax * Trypanosoma brucel Amoaha proteus Pinaciophora
phylum Ciliophora phylum Apicomplexa
buccal cavity cyst~
(¥
4/ 4 -~ undulating | ] P 1
_ membrane = Eporeanites pAz )
3 ?1'f ‘IP /
21 s |—myoneme =
0 cllium || (contractile Blssmedu
e flament falciparum
Tetrahymena Vorticella class Sporozoa
18 2006 Merriam-=webster, Inc.

' .—3'% Lice
~57 _ (Phthiraptera)

~500 Species

Fleas
(Siphonaptera)
~325 Species

Ticks & Mites
(Acari)
~1330 Species

Biting True Bugs
(Hemiptera)
~30 Species

Biting Flies
(Diptera)
S ~1000 Species

HELMINTHS

/’
( J — - F
el e (=74 - 4

HUBAN WHPYWORM ASCARTS PIHWOIRM
LIVER FLUKE PO TAFEWORM BOVIMNE TAPEWLIRM



Mikroparaziti versus makroparaziti

Déleni z hlediska zivotnich strategii: mikroparaziti a makroparaziti

Nikoliv podle velikosti, ale podle toho, zda hostiteli zplsobena patologie zavisi
na mnozstvi infikujicich patogenu:

* U makroparaziti mira poskozeni hostitelského organismu zavisi na poctu
parazitQ, ktefi hostitele infikovali.

* U mikroparazitu stupen poskozeni hostitelského organismu vice-méné
nezavisi na poctu parazitd, ktefi hostitele infikovali, tedy na infekéni davce.

V rdmci Zivotniho cyklu jednoho parazita miZeme najit obé tyto Zivotni
strategie: napr. motolice v plzi je mikroparazit, v definitivhim hostiteli
makroparazit

\ 4

Adult - hermafrodit Sporocysty, redie
Sexualni reprodukce partenogeneze




Mikroparaziti versus makroparaziti

Type | meront

Sporozoite o 2, .
e
4:,—:" “4 Asexual
—

Thick-walled oocyst . = L )
ingested by host. / acyst . e cyl —
P 3 NI AAGEIM, JAAAIAL, ——
O— |
4
© o | O |
In the =
environment Autoinfection

Contamination of water
and food with ococysts.

Type Il meront

Microgamont

Thin-walled oocyst |

{sporulated). Fe Merozoites
e
~ ’ N AL
:I | ——— |
Thick-walled socyst 'l A}
(sporulated) exits host - AR '\\\ ” P | ©
and is immediately infectious. Thick-walled ro e | et
oocyst (sporulated) it
contains four Undifferentiated
sporozoites. Macrogament gamont

Cryptosporidium parvum

Free-swimming cercariae
encyst in the skin or flesh
of freshwater fish.

Metacercariae in flesh or
skin of freshwater fish are
ingested by human host.

Cercariae .
released from Excystin
daughter rediae, dqodenum,
leave snail. migrate to and

enter bile duct.
Rediae give

rise to daughter
rediae.

Miracidium s
develops into E j
SpOrocyst;

=
sporocyst gives @
rise to mother
rediae.

Miracidia hatch
from egq in snail

gut and penetrate i \ —
gut. i)
4

Eqgs are ingested Embryonated eggs
by the snail. passed in feces.

Adults in
bile duct.

Clonorchis sinensis



Mikroparaziti versus Makroparaziti

Mikroparaziti Makroparaziti
* mnozi se v tele sveho hostitele, « ve svém hostiteli rostou, ale
obvykle v jeho bunkach

vy ., y e 1 * rozmnozuji se vytvarenim nakazlivych
 vétSinou nemaji vytvorena specificka stadii, ktera jsou z téla hostitele
infek¢ni stadia uvolnovana a infikuji nového hostitele,

* onemocnéni probiha akutné a konci infekce je chronicka s mortalitou spiSe
bud smrti hostitele, pebo jeho nevyznamnou.

uzdravenim soucasné se

: : : . . e Casto jsou mezibunécni (u rostlin),
* vznikem imunity proti reinfekci. nebo ziji v télnich dutinach.



Mikroparaziti
primy prenos versus nheprfimy prenos

Cysts ingested with

) contaminated food
Cysts passed in @ ___ or water
feces and are . O ) jon |
f ) i Excystation in lower

immediately | | . [ | small intestine.
infective. 4 Trophozoites spread e

by blood to other

organs such as liver

- and lungs.
Another round of 40 Dead-end
division to produce | ;.' ) Infection.
cyst with four nuclei. “20 Trophozaites continue
- to divide and spread, Nuclear division followed
consume tissue, and by cytokinesis ta form
cause a bigger ulcer. eight trophozoites.
Muclear division ocours. | {-‘ ;' | o
e B Trophozoites invade
colonic epithelium, e
= Create ulcer, and divide.

+’ & 1k~-..,__________..-« [ (8 Trophozoites colonize

l " ° 7 large intestine and divide
% S - ] B -
i "“*-—-.____._.--—“/ .

Trophozoites become
maore spherical; chromatoid
bodies appear.

Entamoeba histolytica
(FiSi se cystami)

Gametocytes
ingested with Infected mosquito
blood meal. injects sporozoites

Exflagellation when she feeds.

to form male
gametes. n A
ametocytes
. == irculat
Fertilization - ) P Q drculate
Sporozoites migrate \\\\ N in bload.
Zygote lg salivary glands Sporozoites 3
via hemocoel. enter blood, ‘7\\
Sporozoites penetrate A

released. liver cell.

Oocyst undergoes
sporogony.

Oocyst forms.
Merozoites
released as
erythrocyte
is lysed.

Ookinete penetrates
gut epithelium.
Uninfected mosquito

l— Motile ookinete formed. ingests gametocytes
when she feeds

on blood.

Plasmoium falciparum
(pfenos vektorem)



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

Makroparaziti
primy prenos versus neprimy prenos

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

Malt

—

Second nymph

First nymph

# Third nyn

Eag

Pregnant female
produces a few
eqgs a day.

Adult male

Adult female

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

Pediculus humanus
(prenos kontaktem)

L3 larvae migrate to
head and proboscis

L3 larvae |7
] i,

LN

Malt

L2 larvae oy, i

&

L1 larvae ==

X

Microfilariae penetrate black fly's
midgut and migrate to thoracic muscles
and become L1 larvae.

NS

enter bite wound.
of blackfl;r_/"'tm -
'//- g s,

n . T

Black fly takes a
blood meal; L3 larvae

L3 larvae migrate
to subcutaneous
tissues, molt

twice to become
adults.

?
d

Adults produce unsheathed
microfilariae that typically are
faund in skin but can also enter
other organs such as the eyes.

Unsheathed
microfilaria

Black fly (Simulium) takes a blood meal
{ingests microfilariae).

Onchocerca volvulus
(prenos vektorem)



N—

Podle zivotni strategie: ,,r* versus ,,K“

— Exponential growth: ii_jf =rN

,r" strategie

— Logistic growth: cil_f =rN(1- %)

Geometric

Eventually, a
""""""""""""""""" population that
agrows logistically
levels off at the
carrying capacity, K. i

Logistic

,K“ strategie

Population size
|

Initially, logistic _
_ growth is similar to |

exponential growth.

Time (f) —>



Typy strategii zivoéichu - obecné

r -specialisti

Relativné drobnych rozmér
Rychly rist populace
Vysoky bioticky potencial
Casné rozmnoZovani
Relativni kratkovekost
Rozmnozuji se jen jednou
Mala kompetice

Schopnost rychlého Sifeni
Malé schopnosti homeostazy
v nhevyvazenych systémech
(hlodavci, mSice, perloocky)

K - specialisti

Relativné vétsich rozméru
Pomaly rist populace
Maly bioticky potencial
Pozdni rozmnozovani
Relativni dlouhovékost
Opakované rozmnozovani
Silna kompetice

Slabsi schopnost Sifeni
Mensi dynamika populace
Velka homeostaza
Vyvazené ekosystémy
(velci kopytnici tropt)



Podle zivotni strategie: ,,r* versus ,,K*

I/Pj\\ Pritstni prisavky

e - -
AN |02
Predni pfichycovaci organy = | [ 7| [
£ Wl
] (|
\ | |
OEni skvrny | Al | | |
O {51
Hitan ."I .' ﬁ II'.
| el \
|I el TN,
= - Stfevo
Saméi kopulaéni organ
Déloha
Prostatické rezorvoary
- Vesicula seminalis
Vagina
Vas deferens
Viteldrium

Receptaculum seminis
Embryo
Vajecnik
Vyvijejici se vajicko

Stfevo
Varle

Vajetnik

Folikularni Zldzy

Viteldrium

Haptor
Stfedni hatky a destitky

Okrajové hatky Haptor

Stfedni hacek

Jehla

Dacylogyrus spp. Gyrodactylus spp. Eudiplozoon nipponicum



Matefsky jedinec

Zivorody Gyrodactylus: typicky ,,r* stratég

- Zivorodost: partenogeneticka polyembryonie

<SS X _—= Princip uloZzeni embryi v déloze materského jedince

afa 'Z:;:_‘:

\\ Prvni deefiny jedinec

--g_-;.‘

Druhy deefiny jedinec /



Vejcorody Eudiplozoon: typicky ,,K*
strateg




Podle typu zivotniho cyklu

Life cycles

Final host Final host

Monoxenni — (Eimeria tenella, Enterobius
vermicularis)

Heteroxenni — Toxoplasma gondii, Sarcosystis PIPETURVURIE, O SN A 1
tenella, Fasciola hepatica)

, Second First
host W " host
Trixe nn |' Monoxenous Diheteroxenous Triheteroxenous
Monoxenni Dixenni Trixenni

Tetraxenni




Trophozoites in vaginal
secretions and urine.

Monoxenni paraziti

Trophozoites
in orifice of urethra.

Sexual
transmission _
Trophozoites T
V) multiply by multiply by ||,
| longitudinal longitudinal | |
binary fission. binary fission.
Sexual
transmission
Trophozaites Trophozoites in prostatic

in vagina.

secretions and urine.

Trichomonas vaginalis
(prenos kontaktem)

Eggs embryonate, L1 larvae develop
% ineggs, eggs are ingested.
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Advanced

cleavage /-‘) |' i

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

Two-cell st:ge\ i

Unembryonated eggs
passed in feces.

Adults in cecum
and large intestine.

Trichuris trichiura
(Sifi se vajicky)



Heteroxenni paraziti
Dixenni Trixenni

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

WINTER 1 SPRING

DEFINITIVE HDS'_I' Develop into Nymphs molt to
(dogs and other canids) adult tapewarms adults after leaving
. in small intestine

second host.
_— of definitive host.
\ '_/'?3
Scolices attach S
to lining of _.@5"
/ intestine. =

Ingestion of cysts

SUMMER

Humans accidentally Second year

1
1
1
1
1
1
1
1
1
1
1
1
1
|
1
{in argans). ingest eggs from | Nymphs attach X
;Iose contact with ! to second host. :
infected dog. i i
Embryonated eggs ) ! Third year
Protoscolex passed in dog feces. 1
from cyst. ! :
l WINTER E Adult females drop
Ingestions of eggs by intermediate ' off host to lay eggs.
kst in forage contaminated with |
\ feces of definitive host. Larvae melt into X
eight-legged nymphs First year !
after leaving first |
) | host and overwinter. X FALL

'
V| :
Hydatid cyst ; :
develops in liver, / £ e X
lungs, ete. of ~ O INTERMEDIATE HOST Hydatid cysts In liver, !

intermediate host. (sheep, goats, swine, ete.) lungs, or brain. ! :

Oneosphere hatches, Humans are usually Larvae attach to ' Eggs hatch into
penetrates intestinal wall. dead-end hosts. and feed on first host. T six-legged larvae,
h:[’:ﬂh G | '."u'lh_r-:_H’/ called seed ticks.
Echinococcus granulosus Ixodes ricinus

(prenos troficky) (3iFi se kontaktem)



Biohelminti versus Geohelminti

Linguatula serrata Srongyloides stercoralis
(prenos troficky) (Invazni larva L3)



Zivotni cyklus

akvaticky

DEFINITIVMI HOSTITEL - ryba

5 DOSPELY VRTEIS
by i T -2, i L _{: .
'f-\..-‘:-l‘_!_'?_ ML il -1-'5 . “@ - __I_...._.
w ) -df__:"-\.\ o ~zg—tF !
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PARATEMICKY HOSTITEL - ryba ) ..__.,‘.- R _‘-:
CYSTAKANT . - "-t_ : 4

F

. VODNI PROSTREDI
| waICKD S AKANTOREM

1.MEZIHOSTITEL (Gammaridae, Asellidae, Ostracoda)
"-, AKANTOR — AKAMTELA —= CYSTAKANT

Neoechinorhynchus rutili
(troficky prenos)

versus terestricky

Acanthor penetrates Cystacanth

::::‘?:;”':"d becomes d _' iﬂﬁw !:Jefiniti'ue hpsl be_mrnrz.
. : Y | infected by ingestion of
— / b | infected intermediate host.
ithar larvae 4 o oy
h fram eqgs & -

thropod gut. st

Moaniliformis

INTERMEDIATE moniliformis
HOST
‘E
Eggs are ingested
by an intermediate
host.
- Eggs are shed Macracanthorhynchus
y ﬂ\\\ in feces. hirudinaceous
f I/ ||".| T Adults in small intestine
| | | | have prominent thorny
Moniliformis | ' | Macracanthorhynches proboscis and lack a
e 5 \ ] hirudinaceous
maniliformis \ Y - mouth and gut.

Macracanthorhynchus hirudinaceus
(troficky prenos)



Zivotni cyklus pfimy

Eggs embryonate, L1 larvae develop

Advanced in eggs, eggs are ingested.

cleavage //—‘) ]

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

Two-cell stage\

Unembryonated eggs and large intestine.
passed in feces.

Adults in cecum

Trichuris trichiura
(SiFi se vajicky)

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

Loy eqgs on m Larvae emerge into

hair of throat stamach. They attach
and legs. by hooks, feed on
bload, and maolt.

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

m Pupae in

Adult female manglre
flies pester or soil
horses during their

7-10 day lifespan.

Moenfeeding adults emerge,
find mates and copulate.

Gasterophilus intestinalis
(prenos vajicko — larva)



4

Zivotni cyklus neprimy

2 Mz 3.Hostitel

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

Cercariae penetrate crustacean Nymphs molt to
and encyst as metacercariae. adults after leaving

Metacercariae in D H second host.
flesh of crustacean.

Y 2.Hostitel

S5PRIMG

Short-tailed cercariae
are released from

daughter rediae /-V

and leave e ) )
o

the snail. }{ Hurmans ingest inadequately

cooked or pickled crustaceans

._:‘ ?;-’-I containing metacercariae. SUMMER
L y

Mother rediae e Metacercariae ex Second year

give rise to . in duodanum, Nymphs attach

da ug hter g \_.- penetrate gut, et to second host.

rediae. peritoneal cavity,

penetrate diaphr
and enter lungs,
they developte .
] adulthood. WINTER

Third year

Miracidium develops
into a sporocyst, which
produces mother rediae.

Adult females drop
off host to lay eggs.

Larvae molt into
eight-legged nymphs
after leaving first
hast and everwinter.

e

FALL

First year
Muracldla
penetrate

; snail tissue.
| SUMMER
1| | i . N
\ o Adults in cystic
'| cavities in lungs
Miracidia hatch 5 — lay eggs, which are L .
: \ | B arvae attach to Eggs hatch into
:"wl'-‘"'n': ?EE:;:‘: ; 4 \‘ ‘=‘-‘-. |" | BTN :‘?:‘:f:ﬂ:?éﬁ‘;“::és ar and feed on first host. six-legged larvae,
il A (i e, Uy e CPRING )
| % {___________ - swallowed and passe SPRING called seed ticks.
1 . MZ \—/ with stool.

i -
Emhry:nated eqgs Un?m:g":;:nﬂe'ﬂ 1 " H OStlte I

Paragonimus westermani Ixodes ricinus



Autogenni versus allogenni

DEFINITIVE HOST Develop inta

(dogs and other canids) adult ta FIms
pewe

in small intestine

,.--"‘"‘ of definitive host.

Scolices attach A
to lining of

/ intestine.

Ingestion of cysts

Humans accidentally
ingest eggs from

{in organs). close contact with
nfected dog.
Embryonated eqgs
Protoscolex passed in dog feces.
from cyst.
.-/
Ingestions of eggs by intermediate '
host in forage contaminated with
\ feces of definitive host.
|
Hydatid cyst I
develops in liver, / -8
lungs, etc. of K\“—O INTERMEDIATE HOST Hydatid cysts in liver,
intermediate hest. (sheep, goats, swine, ete.)

lungs, or brain.
Hurmans are usually
dead-end hosts.

Oncasphere hatches,
penetrates intestinal wall.

Echinococcus granulosus

Cercariae penetrate crustacean
and encyst as metacercariae.

Short-tailed cercariae
are released from

daughter rediae
and leave Y,!/,'.‘Q_ /

Metacercariae in

\laé:h of crustacean.

Humans ingest inadequately

Metacercariae excyst
in duadenum,
penetrate gut, enter
peritoneal cavity,
penetrate diaphragm
and enter lungs, where
they develop to

the snail. |'? I'%", cooked or pickled crustaceans
A '§.J.,-' Yntaining metacercariae.

Meother rediae e .
give rise to / _.
daughter &
rediae. ;

i o |

[y Miracidium develops J

Ll

".-'.‘-‘-'.x into a sporocyst, which
el _:‘ produces mother rediae.

Miracidia
penetrate
snail tissue.

N

Miracidia hatch :
from eggs and
swim in water.

- /‘:‘*.

\ | é“_ | — \d/
" Unembryonated

Embryonated eqas egas

Paragonimus westermani

adulthood.

Adults in cystic
cavities in lungs

lay eggs, which are
passed in sputurm.
Alternatively, eggs are
swallowed and passed
with stool.



Autogenni versus allogenni

Embryonated egas
containing L2 larvae
Advanced are ingested.

cleavage

Larvae hatch in small intestine,

s They migrate to liver, and
e then move, via heart, to lungs.

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

Eqgs are
passed in feces.

Fertilized egg Adults in small intestine.

Unfertilized eggs will not
undergo further development.

Ascaris lumbricoides

_.| penetrate gut, and enter blood.

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

i:f—: ‘\N}\\ H__,/j/ :\\\\i

L1 larvae consumed
by copepods. ﬁ@

L1 larvae released
into water from the
emerging female worm.

——, Human drinks unfiltered water
containing copepods infected with L3 larvae.

Larvae are released when
copepods are digested.

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

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

Fertilized fernale worm

‘k migrates to skin surface,
- causes a blister, and discharges
many tiny L1 larvae.

Dracunculus medinensis



Podle zpusobu vyzivy

’

Stenofagni (monofagni) zivi se na jednom druhu hostitele
— specialista

Euryfagni (polyfagni) — zivi se vice druzich hostiteltu —
generalista

A 5ok B 50-63
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Stenofagni versus euryfagni

Following a phase in which fast-dividing
tachyzoites are found in host cells, more
slowly replicating bradyzoites develop in

ag H_uman mfectlom_acqulred host cells, and these become encapsulated
f via blood transfusions (rare) to form tissue cysts.
LY or organ transplants.

Vertical transmission

if mother has an acute

infection involving .

tachyzoites acquired Humans |nfec1ed

just before or early ?'g:i;?;;ﬁ ::s.due

" I I

in pregnancy. eysts in poorly Tissue cysts
cooked meat. Sporazaites invade Felids ingest
Humans develop intestinal epithelial intermediate
cysts themselves. cells and then macrophages, hosts containing

which disseminate the parasite. tissue cyst,

INTERMEDIATE DEFINITIVE

’4 HOST HOST
&

pZ '

Oocyst ingested
in contaminated Directly
food or water, or infective Merogony followed
from sand or dirt to cats. by gametogony in
cn_ntamlnated Oocyst ingested: catintestine results
with cat feces. sporozoites released. in production of

| | unsporulated oocysts,

which are passed in
cat feces.

x"‘\C :
|
'\_J Oocyst sporulates in soil.

— =
Ny

Dactylogyrus vastator Toxoplasma gondii



Generalisti versus specialisti
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Gyrodactylus cyprini



Primarni versus oportunni

Schistosoma mansoni

Oportunni parazitozy:

Pneumocystis carini
Cryptosporidium parvum
Toxoplasma gondii
Giardia lamblia
Blastocystis hominis
Naegleria fowleri
Acanthamoeba spp.
Entamoeba histolytica
Isospora belli
Cyclospora cayetanensis
Microsporidia
Balandidium coli
Strongyloides stercoralis
Sarcoptes scabei
Demodex foliculorum
Encephalitozoonosis
(AIDS/HIV)

(haploid)

trophozoite c S‘*“iﬁ
)

synaptonemal . MEIDSIS |

trophozoite
(diploid)

- early precyst
~ BINARY

ameboid
=, Intracystic body

intermeadiate
precyst

)

spherical j H-..pmf?_m B

s
- intracystic

cell

ruptured cyst delimitation

mature cyst

Pneumocystis carini



Koinobiont versus Idiobiont

Fertilization occurs
and nauplius larva
of parasite released. k%

7~ Seta on crab.

Cyprid sheds legs, and

% mass of cells called a

T kentrogon larva is
" injected into host crab

at base of seta.

Male cyprid enters
externalized female
and produces sperm.

1 External portion
. of Sacculina on
“ host crab.

[ Embryonic cell
| mass attaches &
" to midgutand &
begins to grow.

Mass of Sacculina
continues to grow,
pushes through host's

cuticle. Sacculina tissue

growing on crab's
ventral nerve cord.

Koinobiont - parazit, ktery svému hostiteli po
urcitou dobu povoli dalsi vyvoj (napfr. Sacculina)

Idiobiont - parazit, ktery svému hostiteli znemozni dalsi
vyvoj (typicky parazitoid napadajici imobilni stadia —
vajicka, kukly.

Wheat grain



Biotrofni versus Nekrotrofni

<
A
zgg hatching P f—é

3 dny

larvae consume 3-50
aphids per day

10mm

Moucha Kukla

Lucilia caesar
(masarka)

Rhopalomyia solidaginis
(mSice)




Haustorium

Holoparaziti versus Hemiparaziti

HOLOPARAZITI HEMIPARAZITI
(Uplni/obligatni paraziti) (polo/fakultativni paraziti)

* Organické i anorganické latky Voda a mineralni latky

* Nemaji chlorofyl e Zelené, CasteCné schopné

* Zcela zavisli na hostiteli fo’fosyntezy ]
« Na povrchu hostitele * Mista s dostatkem svétla

* Haustoria bud'jen do xylému

* Listy i kofeny redukovany nebo jen do floému a pak koFeny

* Haustoria do floému a i do v pude
xylemu + Priklady:
* Priklady:  Jmeli, Ochmet (do xylému)
e Zaraza (koreny lucnich rostlin) » Svétlik, ¢ernys, vsivec (do floému)

* Podbilek (koreny listnatych drevin)
» Kokotice (na jeteli aj.)

Kokotice evropska Jmeli bilé evropské

!

Zaraza Supinata




Biotrofni versus Nekrotrofni

* Biotrofni parazite - nejvice specializovanymi parazity jsou ti, jejichz pritomnost
hostitel toleruje a jejichz pritomnost nevyvolava silnou reakci. Prikladem mohou
byt msice, ty saji asimilaty ze sitkovic, které zustavaji stale aktivni.

* Mnozi biotrofni parazité vsak vyvolavaji novou zmenu ve vyvoji hostitele.
Zastupci radu dvoukridlych (Cecydiomydae) a blanokridlych (Cynipidae) kladou
vajicka do tkane hostitele, ktera reaguje obnovenym rustem — tvori se halky.

* Pfitomnost parazita staci, aby zacal morfogeneticky proces, ktery muze
pokracovat i v nepritomnosti vyvijejici se larvy. Protoze soucasti procesu je
prenos plasmidu, parazit dokaze zpusobit genetickou zménu hostitelské bunky.

* U unitarnich organismu patri mezi reakce na parazity zména chovani hostitele,
ktera zvysSuje moznosti prenosu parazita. Napriklad strunovec vodni Gordius,
cizopasi na kudlankach néboim'/cﬁ . Tento Cerv ma c¢ast svého zivotniho cyklu
zavislou na vodnim hostiteli. Nakazena kudlanka se projevuje jako hydrofil a tim
je zajisténo, ze se parazit dostane do vodniho prostredi.

 Uspésnost biotrofniho parazita je zavisla na tom, jak u¢innym konkurentem je
v boji o zdroje, ktery vede s Castmi hostitele na kterém parazituje. Touto vnitrni
konkurenci snizuje délku zivota, plodnost a rust hostitele.



Biotrofni versus nekrotrofni

Nekrotrofni parazité se zridka specializuji na jednotlivé hostitele, napadaji mnoho
druhu. Jejich naroky na zdroj jsou nizké, Casto se daji pestovat na jednoducheé umelé
kultivacni pude.

Reakce hostitele na nekroparazity je znacné omezena — svedci to o slabych obrannych
schopnostech hostitele. Rostliny Casto reaguji shazovanim napadenych listu (tolice
vog)tééka po napadeni Pseudopeziza medicaginis), nebo vytvarenim zvlastnich prepazek a
zabran, které infekci izoluji.

Pokud jsou hostitelé modularni organismy, nekroparazit casto znici cast, nikoliv celého
hostitele — muze zvysit rychlost prirozené mortality listu rostliny, zatimco zbytek rostliny
zustava nazivu a vyvijeji se casti nové.

Nekroparazité jsou detritivornimi organismy, protoze svého hostitele mohou usmrtit a
zaroven maji pristup ke zdrojum jeho mrtvého téla jako prvni. Prikladem muze byt
australska bzucivka Lucilia. Prvni napadeni hostitele je smérovano na zivého hostitele,
na nejz jsou nakladena vajicka. Larvy se vyvijeji a poskozeni vede ke smrti hostitele. Pri
dalsi kolonizaci je druh Lucilia uz spis detritivorem nez parazitem.



Prenos horizontalni (h) versus
Transplacentarni Vertikélni (V)

prenos (v) Horizontalni
prenos (h) Transovarialni prenos (v)

vajicko

Transtadialni
prenos (v)
W larva
Transtadialni
prenos (v)

SPOROGONY

w:zcxw&rv
g

J
GAMOGONY

Transplacentarni
prenos (v)

Horizontalni
prenos (h)

IIIIIIII

imago

Transtadialni prenos (v) nymfa



Zivotni cyklus parazita

» PARAZIT ()

VYVOJ OVY CYKLUS POHLAVNI CYKLUS

> >« >

ZIVOTNI CYKLUS PARAZITA




DEFINICE ZIVOTNIHO CYKLU PARAZITA:

»Zivotni cyklus zahrnuje viechny jevy probihajici v komplexu Parazit —
Hostitel — Prostredi od vzniku vajicka v materském jedinci do smrti
z tohoto vajicka vzniklého potomstva, véetné vSech vyvojovych stadii
dcefinnych jedinci morfologicky nestejnorodych s jedincem materskym.*



Typologie zivotnich cyklu — pouzita kritéria

Kritéria pouzité typologie:
* Pritomnost Ci absence sexualniho rozmnozovani
* Pritomnost Ci absence asexualniho rozmnozovani

 Zména a pocet hostitelt (mezihostitelu)

* Vnitrni akumulace potomku a to bud’ diky sexualnimu nebo
asexualnimu rozmnozovani

e Zda existuje Ci ne aktivni nebo klidové (quiescentni) Ci volné zijici
stadium



Typologie zivotnich cyklu parazitu

Pouze jeden hostitel bez asexualniho mnozeni a vnitfni akumulace (Monogenea, Trematoda a
mnoho Nematodu napr. Ascaris spp, Tasemnice — Hymenolepis nana — autoinfekce,
Eugregarinida).

Zivotni cyklus bez sexualni reprodukce, ale, s asexualni multiplikaci a vnitfni akumulaci (Améba:
Entamoeba histolytica)

Zivotni cyklus s asexudinim a sexualnim rozmnozovanim, ale bez zmény hostiteld ale s vnitni
akumulaci (Kokcidie: Eimeria spp; Isospora spp)

Zivotni cyklus s asexudInim a sexualnim rozmnozovanim, ale bez zmény hostiteld a bez vnitini
akumulace (Hlistice: Strongyloides westeri, S. stercoralis, Rhabditis spp)

Paraziti se sexualni fazi ﬁ?C) v jednom hostiteli (DH) a larvalnim vyvojem ale bez asexualniho
mnozenim a bez akumulace v mezihostiteli (Mz);(Tasemnice: T. solium, T. saginata, Dypidium
caninum, Hlistice: Dracunculus medinensis, Wuchereria bancrofti, vétSina vrtejsu)

Asexualni reprodukce s vnitfni akumulaci, ale bez sexuadlni faze a vnéjsiho stadia (Flagelata:
Trypanosomidae, Apicomlpexa: Piroplasmidae)

Zivotni cyklus s dvoji zmé&nou hostitele, ale bez akumulace (Acanthoce phala: Corynosoma
stramosum)

Zivotni cyklus majici jednoho hostitele, ale bez vnitini akumulace %Tasemnice: TLcrasiceps,
Mesocestoides corti, Echinoccocus granulosus, Motolice: Fasciola hepatica)

Zivotni cyklus se tfemi hostiteli (Motolice: Paragonimus westermani)
Zivotni cyklus se ¢tyfmi hostiteli (Motolice: Alaria alata)



Zivotni a vyvojové cykly motolic

Final hosts

1. Intermediate host



Typy vyvojovych cyklu motolic

Miracidium
I
I
Sporocyst Redia
(mother) (mother)
|
l | l l
Sporocyst Redia Redia .
(daughter) (mother) (daughter) Cercaria
| I I
Cercaria [ | Cercaria Metacercaria
(penetrates definitive host) Redia Cercaria Cercaria | |
(daughter)
[ | [ (de;ﬁr,:h?g Metacercaria Adult
Metacercaria| | Adult | |Mesocercaria Cercaria Metacercaria host) | (8)

| | | | | Adult

(2) _

Adult Metacercaria| | Metacercaria Adult Adult (7)
(1) | | ©) ©)
Adult Adult

3) (4)

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

) Alaria mustelae Bosma 1931

) Fasciola hepatica Linnaeus 1758

) Metorchis conjunctus (Cobbold 1860)

) Proterometra dickermani Anderson 1962

) Stichorchis subtriquetrus (Rudolphi 1814)

)

(1
(2
(3
(4
(5
(6
(7
(8) Caecincola parvulus Marshall and Gilbert 1905




Dekuji za pozornost !




