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VrtejsSi — paraziti divokych zvirat
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Figure 32.9 Life cycle of a representative acanthocephalan, Leptorhynchoides thecatus, from the green sunfish,

Lepomis cyanellus.

L. thecatus eggs have a fibrous coat that unravels and functions to entangle eggs in vegetation eaten by the amphipod intermediate
host. Small fishes can serve as paratenic hosts in this system.

Drawing by William Ober and Claire Garrison.



Vrtejsi — obecna charakteristika

Vyhradné paraziticka skupina — nejasné postaveni
Vlyrazné adaptace k parazitismu

Maly prakticky vyznam

(Macracanthorhynchus — prasata, Neoechinorhynchus —
ryby)

Evoluce parazitismu - vyznamné

Endoparaziti zazivaciho traktu (streva) obratlovct

Cca 300 druht u ryb a ptaku



Acanthocephala - vrtejsi

Figure 32.1 Scanning electron micrographs of Leptorhynchoides thecatus from a sunfish.
Note some of the major anatomical features of acanthocephalans. P, proboscis; H, hook; N, neck; 7, trunk; PR, proboscis receptacle;
R, proboscis retractor muscle; L, lemniscus: C, canals of the lacunar system.




Morfologie

e Valcovité télo, bélavé barvy (1 az 70 cm)

e Zatazitelny chobotek — proboscis

* Nemaiji travici trubici — vstrebavani potravy
povrchem predni casti téla

 Télo 2 ¢asti — praesoma a metasoma (trunk)

Preasoma — proboscis, hacky, krcek,
chobotkova pochva, lemnisky, mozkové
ganglium a svaly

Metasoma — pseudocoel, ligamentové
vazy, genitani organy a vylucovaci systém

Gonochoristi



Morfologie vrtejsu
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Obr. 72. Schematické zndzornéni anatomie vrtej§i: A — samec, B — samice, ch — chobotek, § — Sije,
chp — chobotkova pochva, g — centrédlni nervové ganglium, 1 — lemnisky, v — varlata, cZ — cementové Zlazy,
vcZ — vyvody cementovych Zlaz, sv — svalnaty vacek, pn - penis, kb — kopulaéni burza, sch — vytahovaci svaly
chobotku, m — zatahovaci svaly chobotku, uz — uterinni zvon, ta — tfidici aparat (oddélovani nevyvinutych
vajicek), u — uterus, vg — vagina. (Podle B. RySavého a spoluprac., 1988)
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FIGURE 37.2 A histologic section of swine intestine with the
proboscis of Macranthorhynchus hirudinaceus embedded in it. Note
the large dark area indicating hemorrhage around the proboscis.

Uterine bell



Znazornéni funkce
chobotku

o8 s
C
HGURE 37.2 A histologic S'echon of swine Lntestlm.e “f“h the FIGURE 37.10 Diagram of the mechanism of eversion of the proboscis of an acantho-
proboscis of Macranthorhynchus hirudinaceus embedded in it. Note cephalan. The sequence of the process is as follows: (A) proboscis withdrawn; (B) trunk
extended and proboscis withdrawn; (C) trunk extended, proboscis beginning to be everted;

the large dark area indicating hemorrhage around the proboscis.
(D) proboscis everted, neck muscles contracted. Abbreviations: L—lemniscus; LS—

ligament sac; NR—neck retractor muscles; P—proboscis; PR—proboscis retractor muscles;
r—receptacle; RR—receptacle retractor muscles. [Redrawn with modifications from Ham-
mond, 1966. The Company of Biologists.]
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Typy chobotku




Typy chobotku




Morfologicka charakteristika

Proboscis — ozbrojen hacky (chitin) — systematika

Proboscis - porézni — metabolicka aktivita
(nejaktivnéjsi cast téla)

Povrch téla — tegument — nékolik vrstev — obsahuje
kanalky — lakunarni systém — transport télnich
tekutin

? Lepsi prestup zivin z vnéjsiho prostredi do téla

Na povrchu tegumentu — glykokalyx — tenka
elektron-densni vrstva



Stavba télni stény - tegumentu
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FIGURE 37.5 Diagram of the body wall of Oligoacanthorhynchus tortuosa. The rete network (RN)
is located between circular (CM) and longitudinal (LM) muscles. Abbreviations: DLC dorsal lacunar
channel; hypodermal ducts; MLC median longitudinal channels; RC radial channels; VLC ventral
lacunar channels. [From Miller, D. M., and Dunagan, T. T., 1978.]



Stavba tegumentu
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Figure 32.4 Tegument of Moniliformis moniliformis.

(@) Diagram of transverse section to show layers. The felt-fiber zone contains many vesicles and mitochondria with poorly developed
cristae. Lacunar canals are in the radial fiber zone. (b) Electron micrograph showing the major features of the striped zone. The worm is
coated with a finely filamentous surface coat (SC). Numerous surface crypts (C) appear as large scattered vesicular structures with ele-
ments occasionally appearing to course to the surface of the helminth. The crypts are separated by patches of moderately electronopaque
material (*), giving the zone its striped appearance under the light microscope. Mitochondria (M), glycogen particles, microtubules, and
other cytoplasmic details are evident in the inner portion of the striped zone. Bundles of fine cytoplasmic filaments (f) extend between
this region and the deeper cytoplasm of the body wall. (X42,000)



Struktura povrchu téla
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Fig.31.3
Fine structure of the body wall of Polymorphus minutus. (Adapted from
Crompton & Lee, 1965.)

FIGURE 37.3 Diagram of the body wall of an acanthocephalan.
Abbreviations: BL basal lamella; C canal; CM circular muscle; CT
connective tissue; CU cuticle; EPI epicuticle; ER endoplasmic reticu-
lum; FL felt layer; FM fibers attaching muscles to the body wall; FS
fibrous strands; G glycogen; L lipid; LC lacunar canal; LM longitudi-
nal muscle; MI mitochondrion; MY myofilaments. P pore; PM plasma
membrane; RL; radial layer; SL striped layer; WC wandering cell.
[From Cheng, T. C.]



TEM - struktura povrchu téla




SEM — steny téla vrtejse

Figure 32.6 Scanning electron micrograph of body wall
of Oligacanthorhynchus tortuosa.

C, circular muscle; P, pseudocoel; 7, tegument, showing
hypodermal lacunar canals; DLC, dorsal longitudinal channel.
Courtesy of D. M. Miller and T. T. Dunagan.



Schéma lakunarniho systému
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Obr. 79. Schema lakunéarniho systému vrtej$t (Dunagan a
Miller 1991, upraveno)

HK-hlavni lakunéarni kanél; LS-celkovy pohled na lakunarni
systém; OS-okruZni svalovina; P-prinik lakunarniho systému
svalovinou; PS-podélna svalovina; T-tegument; TK-tegumentalni
lakunarni kanaly; VK-vedlejsi lakunarni kanély.
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FIGURE 37.4 Diagram of the lacunar system of Acanthocepha-
lus ranae.



Organizace lakunarniho systemu

Figure 32.5 Organization of lacunar system in
Macracanthorhynchus hirudinaceus.

(a) Midmetasomal region; (b) region near neck, with presomal
lacunar system not indicated; (¢) near posterior end of meta-
soma. DLC, dorsal longitudinal channel; HC, hypodermal canal
(in radial fiber zone); MLC, medial longitudinal channel; PRC,
primary ring canal; RC, radial canal; SRC, secondary ring canal;
VLC, ventral longitudinal channel.

From D. M. Miller and T. T. Dunagan, “Body wall organization of the
acanthocephalan, Macracanthorhynchus hirudinaceus: A reexamination of the
lacunar system,” in Proc. Helm. Soc. Wash., 43:99-106. Copyright © 1976.
Reprinted by permission.




Organové soustavy

Travici soustava — chybi — prijem potravy — povrch
téla (povrchoveé krypty) — lakunarni systém

Nervovy systém — jednoduchy — nervoveé ganglium
a periférni nervovy systém — genitalni ganglium —
komisury

Vylucovaci soustava — protonefridialni — 2 typy:
(1) dendriticky — centralni kanal s boCnimi
vetvemi koncCi plaménkovymi bunkami

(2) vackovity — méchyrek do kterého usti
plaménkové bunky



Pohlavni soustava

Gonochoristi — sexualni dimorficmus (velikost téla,
otrnéni chobotku)

Samci pohlavni soustava — 2(1) testes — vassa
efferentia — vas deferens —semenny vacek,
cementové zlazy, cementovy rezervoar,
Saeffigenav vak (tekutina —pohyb burzy)
pyriformni zlazy, kopulacni burza a penis

Samici pohlavni soustava — ovarium — z ng;
vajecné koule produkujici oocyty — vajicka,
ligamentovy vaz (vajicka), délozni zvon +
déloha + vagina — (tvori systém vypuzujici
selektivné zrald vajicka) a subterminalni
pohlavni porus



Pohlavni dimorfismus vrtejsu

Morfologie samice a samice Vajicko M. hirudinaceus

Fig.31.2
Acanthocephalus sp.: morphology of adult male and female. (After

Yamaguti, 1935; Van Cleave, 1915.)

FIGURE 37.11 Egg of Macracanthorhynchus hirudinaceus contan-
ing an acanthor larva as seen in LM.



Samici pohlavni soustava
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FIGURE 37.8 Female acanthocephalan that had been mated;
there is a characteristic constriction at the posterior portion of the

FIGURE 37.7 Diagram of the uterine bell of an acanthocephalan. o4y where she had been clasped by the male.
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Stavba samci pohlavni soustavy
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1 mm

Kopulacni burza vrtejse

BR

Figure 32.7 Extended copulatory bursa of Owilfordia
olseni.

Note the numerous sensory papillae (P) in a muscular cap (MC).
The bursa is supported by major rays (MR) and smaller branched
rays (BR). GP, genital pore; M, muscles.

From G. D. Schmidt and R. E. Kuntz, “Revision of the Porrorchinae (Acanthocephala:
Plagiorhynchidae) with descriptions of two new genera and three new species,” in
J. Parasitol. 53:130-141. Copyright © 1967 Journal of Parasitology. Reprinted by
permission,



Vyvoj vrtejsu

Neprimé vyvojové cykly — obvykle dixenni — DH
— obratlovec a MzH — bezobratly

MzH - nejcastéji ¢lenovci — (korysi — akvaticky
cyklus a hmyz — terestricky cyklus)

Vajicka obsahuji larvu acanthor

Larvalni stadia — preakantela — akantela —
cystacanth (opouzdrena larva)

VSechny stadia vrtejSu paraziticka



Vyvojove cykly

Akvaticky
Neoechinorhynchus rutili

sténa stieva

akantor
ve vajicku

Obr. 80. Zivotni cyklus n&kterych rybich vrtejst
(Mehlhorn 1988, upraveno)
A-Neoechinorhynchus rutili (mezihostitel: Ostracoda); B-

Acanthocephalus anguillae (mezihostitel: Asellus aquaticus);
L-lemnisky; P-proboscis.

Terestricky
Macracanthorhynhus hirudinaceus

MACRACANTHORHYNCHU%mna stfeva

akantela

Obr. 81. Zivotni cykly n&kterych vrtejsi ptaka a savci
(Mehlhorn 1988, upraveno)
Macracanthorhynchus hirudinaceus (mezihostitel: larvy

listorohych broukt), Polymorphus minutus (mezihostitel:
Gammarus sp.)
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Vyvojova stadia vrte

Obr. 73. Vyvojova stadia vrtejsi: A — vaji¢ko s akantorem, B — akantor, C — preakantela, D — infek&ni larva
(akantela). (Podle B. RySavého a spoluprac., 1988)



Vyvojové faze vrtejsu
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Larvalni stadia vrtejsu

(1) Acanthor z télni dutiny adultni
samice

(2) Acanthor ze stfeva lasturnartky
(3) Samici akantela
(4) Samci akantela (12dni)

Figure 3211 Stages in development of Neaechinarhynchus saginats,

(1) Shelle acanthor from body cavity of adult female; (2) acanthor from gut of ostracod, one hour afer feeding; (3 female acanthella,
age 12 days; (4) ate male acanthell, age 14 days (neck retractors omitted); AN, apical nucler, CG, cement gland; CR, cement reser-
voir, DR, dorsal retractor of proboscis receptacle; EN; condensed nuclear mass; FM, feriization membrane; [M, inner membrane;
IP poboscis inverter; PN, proboscis inverter nucli; ISM, inner shell membrane; LN, femniscal nucleus; NLR, lemniscal rng nucler
05, outer shell; PE, penis; PG, brain anlages PN, proboscis nuclear ring; PR, proboscis receptacle muscle sheath; 4, seector appa-
rtus; 5P, Saeffigen's pouch; T, testes; UB, uncinogenous bands; U, werus; VA, vagina; VN, giant nucleus of ventral runk wal,
VR, ventral rtractor of proboscis receptacte.

From G. L. Uglem and 0. R. Larson, “The I history and laval development of Neoechinorynchus saginatus Van Cleave and Bangham, 1949 (Acanthocephla: Neoeching-
mhynchidee)” in J. Parasitol, 35:1212-1217. Copyright ©1969 Jourmal of Parasitology. Reprinted by permission.



Larvalni stadium - cystacant

Figure 32.12 Cystacanths of Plagiorhynchus

cylindraceus.

(a) Thirty-seven days after infection of the pillbug intermediate
hosts; (b) 60 days after infection; B, bursa; L, lemniscus; P, pro-
boscis; BU, uterine bell; O, ovarian balls; U, uterus; V, vagina.

From G. D. Schmidt and O. W. Olsen, “Life cycle and development of Prosthoryn-
chus formosus (Van Cleave 1918) Travassos, 1926, an acanthocephalan parasite

of birds™ in J. Parasitol. 50:721-730. Copyright ©1964 Journal of Parasitology.
Reprinted by permission.




Evoluce a klasifikace

Unikatni znaky — nejasné postaveni v systému
Nejnovéjsi studia (r RNA) blizka pribuznost s
virniky Rotifera,

Kmen: Acanthocephala
trida Archiacanthocephala
trida Palaeacanthocephala
trida Polyacanthocephala
trida Eoacanthocephala



Kladogram 22 taxonu vrtejsu
138 morfologickych charakteristik
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Figure 32.15 Cladogram resulting from analysis of 22 acanthocephalan taxa using 138 morphological characters.

A, E, and P on the horizontal bars above the clades represent Archiacanthocephala, Eoacanthocephala, and Palaeacanthocephala,
respectively. Black crossbars with letters represent synapomorphies. H = five characters such as hook roots with anterior and posterior
processes, lemnisci with one and two nuclei, respectively, syncytial cement glands, and cement reservoir present. L = 11 characters
such as elongate proboscis, two muscle layers in receptacle wall, and lemnisci hanging free in pseudocoel.

From S. Monks, “Phylogeny of the Acanthocephala based on morphological characters,” in Svst. Parasitol. 48:81-116. Reprinted by permission.



Archiacanthocepala

Cizopasnici suchozemskych obratlovcu
Télo bez trnu
8 cementovych zlaz
Zastupci
— Rad — Moniliformida
* Moniliformis moniliformis — krysy, Mzh svabi

— Rad — Oligacanthorhyncha

* Macracanthorhynchus hirudinaceus — prasata, Mzh —
larvy listorohych brouku



Macracanthorhynchus hirudinaceus —vrtejs veliky

* barva mlécne bila nebo Cervena

* télo valcovité, pseudosegmentace kutikuly

* chobotek 5 -6 rad hacku

* samec: 50-100mm; samice: 200-650mm

* Mzh - ponravy (larvy) riznych druhu brouk
* DH - prasata, psi, opice

 Clovék — velmi vzacné Bulharsko, Francie, Madagaskar,
Thajsko, Vietnam, Filipiny, Cina, Brazilie broucuako lidovy
|ék, pojidani broukd olo] kratkém opeceni,

* v Evropé je Mzh. nejcastéji chroust, listokaz, zlatohlavek,

* V misté prichyceni — ulcerdzni enteritida, uzaver i perforace
streva — gastrointestinalni potize

 Léceni - Niklosamid, Mebendazol



Macracanthorhynchus

hirudinaceus
1. Adult ve stfevé DH
2. Vajicko pozreno larvou Mzh
3. Acanthor
4. Acanthela
5. Cystacanth vimagu Mzh
6. Ingesce Mzh
7. Dokonceni cyklu v DH

Cystacanth

June Beetle

FIGURE 37.9 Diagram of the life cycle of Macracanthorhynchus hirudinaceus.



Monilioformis moniliformis — vrtejs krysi

barva kridové bila az smetanova

telo valcovité, na obou koncich zuzené
pseudosegmentace kutikuly

chobotek 12 —15 rad hackdu

samec az 100mm; samice az 270mm

Mzh — brouci, sSvabi (Blaps, Periplaneta)

DH — krysa, sysel, krecek, plch, piskomil, pes, kuna, jezek

clovek — geopolitni — Sudan, Zambie, lzrael, Irak, Iran, Indie,
Indonésie, Honduras, Kolumbie, USA — hlavné déti,

prujmy, bolesti bricha
|éCeni — niklosamid, mebendazol



Palaeacanthocephala

Hostitelé vetSinou vodni obratlovci
Hacky v dlouhych fadach

Télo casto otrnéno

Zastupci

— Rad Echinorhynchida

 Pomporhynchus laevis — oranzova, bulbus, sladkovodni ryby,
Mzh — Gammaridae

* Acanthocephalus ranae — cizopasnik skokanu
e Acanthocephalus lucii — sladkovodni ryby, Mzh Asellus
aquaticus
— Rad Polymorphida

e Polymorphus minutus — vodni dribez, Mzh Gammaridae



Polyacanthocephala

Cizopasnici ryb a krokodylu
Télo otrnéno

Hacky v dlouhych radach
Zastupci

— Celed Polyacanthorhynchidae



Eoacanthocephala

* Maly pocet hacku
* Obrovska tegumentarni jadra
e Zastupci

— Rad Neoechinorhynchida

* Neoechinorhynus rutili — kaprovité ryby. Mzh Ostracoda
(lasturnatky)



Dékuji za pozornost



