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Chelicerata - Acarina

Podkmen Chelicerata — klepitkatci

40 000 druhti |
cephalothorax — 2 pary ustnich konéetin: 1. chelicery
| 2. pedipalpy

rad: Acarina — roztoci
10 000 druhti
adaptace k parazitismu:  postupna ztrata segmentace

ustni ustroji — vytvafti se slozit¢ utvareny
chobotek



Anatomie roztoc
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Anatomie roztocu

Gnathosoma

Podosoma

Idiosoma

Opisthosoma

Caruncle et \
Claw

plate Genitoventral
plate

Figure 50.2 Diagram of the external anatomy of a mite.



Morfologie Ustniho ustroji roztocu

Mesostigmata

Anticoagulants - ?
Vasodilators - ? Venule
Immunomodulator- ?
Anesthetic ?

Trombiculidae

Anticoagulants - ?
Vasodilators - ?
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Anatomie roztocu

Télo roztoce: 1. gnathosoma
2. 1diosoma

Chelicery
Pedipalpy

Proterosoma - gnathosoma
propodosoma

Hysterosoma - metapodosoma —
- opisthopodosoma

podosoma

1diosoma

Koncetina: coxa, trochanter, femur, gena, tibia, tarsus, apotele

Stigmata — dychaci systém



Anatomie roztocu

Porose area
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Anal groove

DORSUM OF FEMALE VENTER OF FEMALE
FIGURE 51.1 External anatomy of male and female ticks.



Anatomie roztocu

Smyslové organy — kontaktni chemoreceptory
distan¢ni chemoreceptory — Hallertiv organ

- jednoducha ocka na okraji scuta

Prijem potravy — gonotroficky cyklus

zaludek — divertikuly
diferenciace bunék — zvétSeni objemu az 200x

adaptace télniho pokryvu



Gonotroficky cyklus |

Stupen traveni krve

Faze vyvoje folikulu

1) Stfedni stfevo bez krve

2) Stiedni stfevo plné jasné
cervené krve. Zabira 5 az 6
zadeCkovych ¢lankd.

1)Tvofi se folikularni epitel

ohraniCujici skupinu

nediferencovanych bunék.

Vytvoreny folikul okrouhly.

Koncem této faze se diferencuji

oocyt a trofocyty.

2) V plazmé¢ oocytu se objevuje

vénec z drobnych zloutkovych

trst.

A) V plazmé oocytu se objevuje
vice zloutkovych zrn
toricich nékdy husty shluk
zloutku.

B) MnozZstvi zloutku se zvétSu-
je, jadro oocytu se stava

neviditelnym. Oocyt

zabira polovinu délky
folikulu.



Gonotroficky cyklus Il

3) Krev jeste jasné Cervena, ale

ve stfedu stfedniho stieva

tmavsi skvrny. Zabird 4. az 5.

zadeCkovy ¢lanek. 3) Oocyt zabird od 0,5 do 0,75

deélky folikulu.

4) Krev tmavé Cervena, zabira

3-5 zadecCkovych ¢lank.
4) Oocyt zabira vice nez 0,75
délky oocytu.

5) Krev ve stiednim stieve

cerna, naplnéna Cast stieva

dorsalné postavena. 5) Zralé vajicko, silné
prodlouzené, ve stfedu lehce
zietelna struktura chorionu.

6) Krev stravena, stiedni

sttevo prazdné.




Zazivaci trakt a mozek roztoce

pharynx

esophagus

brain

gastric
ceca

midgut =
ventriculus

malpighian
tubule

intestine

hindgut

Fig.3.83. Diagrammatic represen-

tation of the alimentary tract and

the brain of a mite (Caminella,
anus Gamasida). (After Ainscough 1960)



\yvoj roztocu

Vyvoj - metamofoza
Vajicko — larva — nymfa — imago

L. - tf1 pary koncetin
N. — Ctyf1 pary koncetin (protonymfa, deutonymfa)



Ontogeneze klistat
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Vyvojova stadia zastupcu Acarina

GENUS FEMALES EGGS LARVAE NYMPHS | NYMPHS I 9 ADULTS O(

Psoroptes

Chorioptes

Sarcoptes

Demodex
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Rozmnozovani a vyvoj

RozmnoZovani a vyvoj roztocu
Argasidae — maji za Zivot 4 az 6 gonotrofickych cyklu
Ixodidae — jen jeden GC
Pocet hostiteli VC
3HVC: [Ixodes (L, N, I)
Dermacentor
2H VC: Rhipicephalus
psi, kocky, skot, koné
L neopousti hostitele, ale na ném se méni v N

1H VC:  Boophilus
dobytek (Amerika)

L—-N-I -vSenajednom hostiteli

rozto

(@]

Co



Trojhostitelsky cyklus

r
fully fed larva
drops to ground

nymph moults

b

fully fed nymph
drops to ground

nymphs feed hicist 2

host 3

e

larva moults
to nymph

llhﬂ ,“ "I ovipasition
—

eggs hatch

host 1

I

larvae feed

fully fed adult
drops to ground

Fig. 3.7 A three-host feeding strategy of an ixodid tick.



Trojhostitelsky cyklus

Replete fecun.dated femmale
drops from host 3

Adults attack
host 3 and mate

sssssconne | aryge attack
host 1

<
N
Y- *ves., Replete larvae
Adults emerge from «=*° v drop from host 1
nymphal skin while

on ground

cesesse Nymphs emerge from
larval skin while on
ground

Replete nymphs drop d
from host 2

Nymphs attack host 2
FIGURE 51.7 A three-host type of tick life cycle.



Dvouhostitelsky cyklus

adults feed fully fed adult
drops to grounds

host 2
nymph moults oviposition

to adult .
— I‘ . - -'h' PR s i

eqgs hatch
host 1 99

/‘\9\
fully fed nymph @

drops to ground 546 feed and moult
to nymph on host



Dvouhostitelsky cyklus

Replete fecundated female
drops from host

i Male dies

Oviposition begins

Female dies

Losse Larvae hatch out

wvessieses | arvae attack host 1
and remain :
when replete

Adults attack sees
host 2 and mate

Adults emerge *
from nymphal skin

while on ground “secee Nymphs emerge from

larval skin on host 1
and reattach

Replete nymphs :

drop from host 1
FIGURE 51.6 A two-host type of tick life cycle. Any two stages in the tick life cycle feed and remain
on the same host.



Jednohostitelsky cyklus

/ to nymph. Nymphs feed
cﬁf and moult to adult on host

)

t@m larvae feed and moult

eggs hatch oviposition



Jednohostitelsky cyklus

Engorged fecundated female
drops from host 1
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==«2 | arvae hatch out

Larvae attack host 1
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Adults-emerge
from nymphal skin
on host 1, reattach,
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Nymphs emerge from
larval skin on host 1,

reattach, and remain
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FIGURE 51.5 A one-host type of tick life cycle.



Multi-hostitelsky zivotni cyklus

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

- Male lives on
L] . %

" Oviposition begins

FLLE
o“"n i
-

aamunn®
-.I...

.vesssss Larvae hatch
Female lives on

,,,,, larva attaches
to host |

Adults emerge from
final nymphal skin

.. Replete larva
) drops from host |
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



Systém roztocu

Systém:

Kmen: Arthropoda

Podkmen: Chelicerata
trida: Arachnida
fad: Acarina

1. podiad: Metastigmata™*
2. podrad: Notostigmata

3. podrad: Tetrastigmata

4. podrad: Mesostigmata*™
5. podiad: Prostigmata™*
6. podrad: Astigmata™*

7. podrad: Cryptostigmata*



Morfologie klistéte
mesostigmata astigmata
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Rozmanitost
medicinsky
vyznamnych rozto¢

Co

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

D — Dermatophagoides
farinea

E - Zygoribatula




METASTIGMATA

Metastigmata:
Celed’: Argasidae — kliStaci

Gnathosoma kryta idiosomou, nemaji hrbetm Stitek
Saji kratkou dobu - nidikolni

Argas reflexus — kliSt’ak holubi

6 - 9 mm, tmavé ¢ernohnédy, vSechna stadia saji
u ¢lovéka plisobi dermatitidy — horecky a bolesti hlavy
vektor nékterych borelioz (Borelia gallinarum)

Argas persicus

5 — 10 mm, teplomilny,

Severni Afrika, Indie, Australia, Cina
take stfedni a jizni Evropa

slepice, holubi, husy + ¢lovék

pienos nékterych spizochetoz



Argas reflexus

Female Argas reflexus: (A) dorsal and (B) ventral view

Fig. 3.19

Margin of Argas reflexus '~

(reproduced from Arthur, 1962).



Acarina - Argas

Acarina

aad

NYMPH 1 N2 N3

Feeding
peariod

Argas




Metastigmata

Celed: Ixodidae - kli$tata
V piedu je dobfe viditelnd gnathosoma, velikost sculela — sexualni
dimorfismus

Ixodes ricinus — kliSté obecné
Samice 3,5 — 4.5 mm
Samec 2,2 — 2,5 mm

Nema o¢i1, 3H VC, kazdé stadium jeden rok — cely vyvoj 3 roky

Listnaté a smiSeni lesy s kifovinami od niZin po pahorkatiny
Od dubna do zafi

Vektor:  virové encefalitida, tularemie, ricketsiosy, spirocheta
Lymeska borelidsa , z prvoki prenasi Babesia



Ixodes ricinus

Fig. 3.10 Adult Ixodes ricinus in dorsal view, (A) male and (B) female
(reproduced from Arthur, 1963).



Morfologie klistat Ixodidae

Ixodes

palp
area porosae\‘

hypostome with
denticles

coxal spurs

genital opening

spiracles —a @

ventral

shields postanal groove ¥

Ornithodoros (A,C,D) Argas (B)

coxa

gnathosoma
genital opening
eyes

spiracle

.ﬂrso-vcnlral groove
il preanal groove

postanal groove



Morfologie ustniho ustroji Ixodidae

Chelicerae __ Chelicerae pedipalps
/ \

—

- Chelicerae - | } —
teeth o b
i ”\\;\\ﬂ

©oo%
o

e

\\9
s

e N 7z :

i RN ‘\'\, nea A (3

N S A o
O g

- w'; ole, »

- - ] nw. b . og, “" ' > |
Chelicerae et Gy R AR
U -s“‘:‘ﬁ:’,{.“ 'C ill b d
e QP' ary be

om0

DR e
= =
Anticoagulants Apyrase, PGE,, kininase,
6-keto-PGF o, americanin
Vasodilators - prostaglandins
PGE,and PGF,.and PGI,
dipeptidyl carboxypeptidases
Immunomodulator- PGE,, PGF2,, and PGI,
IL-2 binding factor,
Anti-complement protein
Anesthetic ?



Srovnani scutum a
dorsalni gnathosomy

Ixodes
Haemaphysalis
Amblyomma
Dermacentor
Phipicephalus
Boophilus
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Ixodes ricinus — zivotni cyklus

Acarina




Klisté versus Klistak

Ixodes ricinus Aargas reflexus

Fig. 3.19 Female Argas reflexus: (A) dorsal and (B) ventral view
(reproduced from Arthur, 1962). Margin of Argas reflexus '~

Fig. 3.10 Adult Ixodes ricinus in dorsal view, (A) male and (B) female
(reproduced from Arthur, 1963).



Metastigmata

Ornithodoros moubata
6 — 12 mm, dlouhov€kost — zije az 25 let
sttedni a vychodni Afrika, Madaskar

Z1je v pisku, v chatr¢ich domorodct

pienos africké navratné horecky — Borelia duttoni
boda v noci

Ornithodoros venezuelensis

Venezuela, Bolivie, Kolumbie, Panama — horské prostredi
Prenos Borelia venezuelensis



Metastigmata

Fig. 22.3. Ornithodoros moubata: dorsal (left) and ventral (right) views of
female. From: Castellani, A. and Chalmers, A.J. (1913) A Manual of Tropical
Medicine. Bailliére Tindall, London.



Metastigmata

Dermacentor retuculatus — pijak luzni
Ponékud vétsi, nema oci

3H VC — jeden rok
luzni lesy, pastviny, kioviska, lesni porosty

Dermacentor marginatus — pijal stepni
Ukrajina, Povolzi, Kavkaz, vych. Slovensko
Prenos: klist'ova encefalitida, tularemie, eicketsiosy,

Haematophysalis concinua

Stfedni Evropa — teplejSi niZzinné lesy, listnaté a smiSené
(Pomoravi, Podunaji)

imaga na velkych savcich — maximum v ¢ervnu
pienos: klistova encefalitida — ¢lovéka napada vzacné



Dermacentor variabilis

Spiracular plate Spiracular plate

FIGURE 51.12 Male and female of Dermacentor variabilis, the American dog tick.



Haematophysalis leporipalustris

FEMALE

MALE

2

FIGURE 51.14 Male and female of Haemaphysalis leporispalustris,
dorsal surface.



Prostigmata - sametkovci

Prostigmata - sametkovci
Celed: Demodicidae
Demodex folliculorum — trudnik lidsky — demodikoza

typicky cizopasnik ¢loveka, Zije v lidske kiizi — ve vlasovych vaccich
tvar téla — protazena zadni Cast idiosomy (0.4 — 045 mm)

obli¢ej -nos, brada celo, zvukovod

v Evropé asi 1/4 obyvatelstva — pisobi tzv. ,,uhry*

VC: vajicko — larvy — protonymfa - deutonymfa — imago (14 dnti)
Sifeni kontaktem — ruéniky atd.

V suchém uSnim mazu preziva az 5 mesicu
U starSich lidi az 60%



Demodex foliculorum

epimeres

genital
opening

anus




Neotrombicula autumnalis

Neotrobicula autumnalis — sametka podzimni

Jasné€ Cervena barva — 0.2mm
Clovéek ptichazi do styku jen s larvami — trombikuldsa
L se vyskytui v 1€t€ a na pocatku podzimu

Imaga a N Ziji v pudé jako dravci

L. nesaji krev ale ziji se tkanémi hostitele — chemicka reakce mohou
byt 1 pod klizi (Jako zdkoZka)

Chelicerami pronikaji do pokozky a produkuji sekret, ktery natravuje
tkan, tu pak v této podobé€ saji

Pisobi siln€ svédéni — srpnova vyrazka — arytheme autumnale

VC: 1 rok

Leptotrombidium deliense

Pifenos Ricketsia orientalis
v Japonsku té€Zké onemocnéni — ..cucugamusi‘



Leptotrobidium akamushi

Deutovum
hatching

)

FIGURE 50.11 The life cycle and morphology of the chigger, Leptotrombidium akamushi. [Redrawn from Neal and Barnett, 1961.]



Astigmata - Sarcoptes

Astigmata
Celed’: Sacoptidae — zdkoZkoviti

Sarcoptes scabiei — zakozka svrabova - svrab

Ovalny roztoc¢, 0,3 — 0.5 mm

Cely Zivot je spojena s lidskou pokozkou

Samicka v kiizi vrta chodbicky a klade do nich vajicka

Zivi se tkafiovym mokem

L. na povrch odkud zalézaji do vlasovych vacka 1 — 2 nymfy
VC = 14 dni

Onemocnéni — svrab — scabies

Na mistech s jemnou kiizi — mezi prsty, zapésti, tam kde ptiléha
pradlo

Rada druhti napada o doméci zvifata

Diagnosa — seskrab — 5% KOH



e

Sarcoptes scab

chelicera

fused epimeres

genital apparatus

spines

anus

100 um

100 um

Dorsal view of female Sarcoptes scabiei.

Fig. 20.2.

Ventral view of male Sarcootes scahiei

Fig. 20.3.



Morfologie ustniho ustroji Sarcoptes
scabiei

Scabies mite female
burrowing and ovipositing
in the epiderm

Anticoagulants - ?
Vasodilators - ? i
Immunomodulator-? ;
Anesthetic ?
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FIGURE 50.3 Life cycle of the scab mite, Sarcoptes scabiei.



Astigmata - zastupci

Celed: Pyroglyphidae
Dermatophagoides pteronyssinus

Drobny rozto¢ — 0,2 — 0,3 mm, synantropni
V lidskych obydlich — v prachu, ¢alounéni
Exrementy plisobi alergie, astmatické zachvaty

Celed: Acaridae

Acarus siro — skladokaz moucny
Ve skladech, v pfibytcich

Na k71 — alergicka reakce

Glyciphagus domesticus
Seno, ¢alounéni, smeti
Alergie u lidi



Dermatophagoides pteronysinus

100 um

Fig.20.16. Ventral view of female Dermatophagoides pteronyssinus.



