ii#**
Metacercaria

MOTOLICE Il

Cercaria /-




Motolice parazitujici v zazivacim traktu
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Paramphistomatidae

Charakteristika:
» Brisni prisavka velka, na konci tela
 Teéelo kulovitého tvaru

« Cizopasi hlavné u savcu, v€etné hospodarskych
zvirat a Cloveka

Vyvoj:

* 1.Mz —plzi (Planorbidae) — paramfistomni
cerkarie

* Metacerkarie (adoleskarie) na vegetaci

Zastupci:

« Paramphistomum cervi — skot, jeleni, ovce

+ Gastrodiscoides hominis (subtropy) - Clovek



Gastrodiscoides hominis




Gastrodiscoides homonis - morfologie

Oral sucker

Uterus

Testes
Vitellaria

Ovary

Excretory
bladder

Ventral sucker

poob



Zivotni cyklus G. hominis

Metacercanae
on waler plants Water plants oonlasing
méacarcaria ingested by human
--..1 % of pig (F.buskr, G.hommws). Human
r rnnnta-,.- M walsor)
f \.\‘ F%:“
Frea-swimming cercaria
coming out of snall 2

|.|I|:5'r in small intestine

Unembryonated eggs

Sporocyst Redia Cercana passed in feces

inside snaill host ""-»\‘_ /

Miracidium entars E ’
snail kost
"‘\ ‘ ‘._.__‘,..a Embryonated eggs

in waber

Miracidium hatch



Echinostomatidae
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Echinostomatidae

Charakteristika:

. Fdé,Zné stfevni motolice ptaku a savcu, vzacné u
idi

* Limec s trny

Vyvoj:

* 1. Mz - plzi (Lymnaea, Physa,Bithynia) —
echinostomni cerkarie

2. Mz — bezobratli (predevsim, mekkysi) ale |
obratlovci (zaby, ryby)

Zastupci:
Echinostoma revolutum
Echinoparyphium, Petasiger, Hypoderaeum



RozsSireni Echinostomatidae

| Il efvinostoma reveditum & £ cinaforchis
| M & mevoivum & £ ndoense
'-Emmtufm&.!-'.pmmﬂ.mf

| [ £ revodern

il:lfpe«rﬂnml




Echinostoma revolutum - morfologie




toma revolutum

INOS

Ech

Oral

sucker




WA
Oral sucker
s Pharynx
: : Genital pore
; Ventral
; i sucker
1 Caecum
;° 3 Uterus
::. . X Vitellaria
A 4 Ovary

Testes

esetferleaieita 0,

Excretory
bladder

Echinostoma revolutum

METACERCARIA
(X 100)




Echistomatidae - cerkarie




Zivotni cyklus E. revolutum

™ L
Metacercariae o
..f
I
Free swimming | t“ Y

Adults in

e S«atond Intannedlate . .
cercariae small intestine

host

; | Eggs are passed
in faeces

Sporocyst \/ I

Embryonated

egEs
First Intermediate Miracidium gg

host penetrates snail



Dicrocoelidae

Dicrocoelium 4
dendriticum ga&&




Dicrocoelidae

Charakteristika:

« Cizopasnici jater a ZluCovodu ptaku a savcu
 Hospodarsky vyznamne druhy

« Suchozemske prostredi

Vyvoj (D. dentriticum):

* 1.Mz — suchozemsti plzi (Zebrina, Theba,

Helicella) — cercaria vitrina — se slizem v
kuliCkach na vegetaci

* 2. Mz — mravenci (Formica, Tetramorium)

Zastupci:

* Dicrocoelium dentriticum (syn.D lanceolatum)

* Prezvykavci, divoka zver, Clovek, zanety a
rozSifeni zluCovodu



Dicrocoelium dentiticum - morfologie

veniral sawker

i,

virelline glamibs. <]




Dicrocoelium dentriticum




Dicrocoeliasis

Dicrocoelium dentriticum

14cm



Vyvojove faze D. dendriticum

a.) Adult

b.) Egg

c.) Miracidium

d.) Daughter sporocyst
e.) Mature Cercariae
f.) slime-balls

g-h.) transformation to
metacercariae




Zivotni cyklus D. dendriticum

Adult flukes in gall ducts

“~..  Herbivore .-

~~_ Final host -~

Ant by i
Y Snail
1 1st intermediate host

2nd intermediate host .
/’
- Sporocysts
produce

~
~

Metacercariae
L4 i1

in abdomen
Ant
attached
to foliage
<
Brain worm in cercariae
subesophagial A ;
ganglion 4 .
g / QI
,, I %
' ]
A Mucus balls ' Cercaria
expelled i
'
Trends in Parasitology

7/
by snail
I



Manipulace chovanim
mezihostitele

1 Adult flukes produce eggs
inside a cow’s intestines.
The eggs are passed in
the cow’s feces.,

5  Some of the flukes migrate into the ant’s brain, "'
causing the ant to climb to the tip of a blade of grass,

where it is more likely to be eaten by a cow. ‘

-

Adult lancet

fluke 2  Snails eat the fluke eggs,

which later hatch in the snail's
intestine and asexually produce
offspring.

’ il

" f

{ 3 J Offspring are passed
from the snail in slhime balls.

........



Manipulace chovanim druheho
mezihostitele - mravence




Metacerkarie v mozku mravence

encysted
metacercariae

ant brain

NP
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Fasciolidae |

Charakteristika:

- Jaterni (Fasciolinae) nebo strevni
(Fasciolopsinae) motolice

* Vyznamni cizopasnici lidi, hospodarskych zvirat
| zvere

Velke telo listoviteho (kopinateho) tvaru
Kerickova varlata i vajecnik
Strevo bohate rozvetveneé (pouze Fasciolinae)

Vyvoj: 1. Mz — plzi (Lymnaeidae, Planorbidae) —
gymnocephalni cerkarie

« Metacerkarie (adoleskarie) na vegetaci



Fasciola hepatica
(motolice jaterni)
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Fasciolidae |l

Zastupci:
 Fasciola hepatica

— Ovce, skot, jeleni, Clovék

— Kosmopolitni rozsireni

— Asi 2 mil vajicek za zivot

— Mz Lymnaea (= Galba) truncatula (bazinny

druh)), Lymnaea, Physa,

— Migrace v definitivhim hostiteli (branice, jatra)

* Fasciola gigantica — az 8 cm, Bulinus truncatus



Fasciola hepatica

Sireni

Roz




ZavleCeni Fasciola hepatica do Ameriky

First introduction of £ hepatico
and G. truncatula during
European colonization

.. 500 years ago a

1500s — present (&)

Mew strains of F. hepatica
e _have been imported
ince early European
colonization of

e Americas

F. hepotica DNA
in coprolites of native
deer from 2300 years ago

Fasclolopsis s Fosciola lineages
8B.1Ma (73 -102.9)
Before 100 Ma (1) | 65 —55.9 Ma (2) | 18.5 Ma (3) | 10 Ma (4) | 5.3 Ma (7.2-3.4) (5) | 5-2Mal8) | 2-0Mal7)

Origin of basal Snail host Migration out Mammal host F. hepatica splits from Infected bovids F. hepatico adapts to
fasciolids switches from of Africa of switches in Asia  F gigontica and spreads cross the Bering local lymnaeid snails and
in African Flanorbidaa ancient matching bovid  with bovid migration with  Land Bridge spreads during the GABI
probosicideans to lymnaeidae proboscideans  diversification later reintroduction of into the events through several

both species into Africa Americas mammal species



Chobotnatci — prapuvodni hostitelé
fasciolidnich motolic




Spolu s migraci Bovidae rozSireni z Afriky

Gaur
w— Bos taurus Asian Water Buffalo
_ spp. taurus Bubalus bubalis
Domestic Cattle
Bos taurus
Bostaurus
Ssp. indicus
““““ Wisent ’ !
Bison bonasus Moutain Anoa
Bubalus quarlesi
Subfamily:|
BOVinae Tamaraw

African Buffalo
Syncerus caffer

American Bison
Bison bison

YA LTt U et & (O

Genus Bubalus

Genus Bos

Genus Bison Genus Syncerus



Clovék - ndhodny hostitel




Paralelni preskok z Planorbidae na

Plate VI

7/
)] o =

1-3.5 mm

)

5-6 mm

25-35 mm

11

&)

—_—
4.5-6 mm

9-13 mm

812 mm

12-17 mm

G W Adams del. G.Jarman sc.

e

Lymnaeidae

- felale Wil
& it

12-28 mm

15-32 mm

12-15 mm

15-24 mm

3543 mm
7-12 mm

12-20 mm

3-8 mm

W Adams del. ¢ Jarman sc.



Fasciola hepatica

Metacercariae
on water plants
ingested by human,

Sporocyst sheep, or cattle.

generation. Free-swimming

r-\' cercariae attach to
water plants, lose
\, tail, and encyst as

Miracidiurm Excyst in duodenum,
pemlztrate-!. penetrate gut wall,
snail tissue enter abdominal cavity,
and then penetrate liver.
Each egg
hatches to
release a
riracidiurm.
Adults in
hepatic
biliary ducts.
I#"-'-u-_,___
Embryonated Unembryonated

eggs in water. eggs passed in feces.
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Fasciola hepatica (sheep liver fluke)

Life cycle S

Encysted

metacercaria

Usual host sheep @
e -
r/ "o
Ovum
Hatches Cercaria
9-15 days '
iracidi Free livin,
I\‘:ﬁllr?mdlum Intermediate host: / g ¥
; Human eats
e %ﬂesb e watercress with
Free living “ i encysted
metacercariae
Intramolluscan cycle
Sporocysts — Rediae
— Cercariae
Accidental N
. host T
Adult Ovum Important snail hosts: = }\
™ , P Lymnaea
Conical projection Succinea

Shoulders

size of
adult

130-150 x 63—-80 um

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

Alnmamimmae g = PEELEESEES, By DR SRS R i § b S e

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

=
7

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



Experimentalni vyvoj Fasciola gigantica

00 0
369 1 1518 21 24 27

Days post- in fection

- ' ' rre ' 1t I r no ' = | 1



asciola hepatica a F. gigantica v Africe
Potencial pro hybridizaci

Aspermic Fasciola sp. [ suspected IJ

parthenogenetic Fasaiola /Fascola
hybrids

F. gigantica
F. hepatica -“
o 50 100 150 200 25C
- Cattle ® Sheep & Goat Afncan bulfalo % Donkey
= Horse ®Humans ® Antelope nPig mMule
w Caanel m Eland & Duiker = lmpala = Katue lechwe
Kudu B Soail [Hs
Contral Afican Rop
Fasciola species s
@ F. hepatica
OF Sigantica
/\ Both !
A Aspermic Fasciola sp. /
suspected parthenogenetic
Fasciola / Fasciola hybrids
(=1
~
ubregions -~
| Sub, s Snail IHs
X P. Columella
[ North Africa ;4G truncatula e
I Southern Africa ’B' f:"r“le"‘;"fs
. alexandrina
[ Central Africa ‘B. truncatus é_ go i L] ?
Bl West Africa ’R. auricularia E % § =
- Fast Africa o mw‘er.um!sis k) ‘x ] K] £
R. rubiginosa E g. = %“
* 5 cudanica © (V] : =
0 1,000 2,000 km, *B pfeifferi g
. 3
L I—
s
&
2
-~

(a) (©)



Patogenni puvodci fasciolosy v Asii

Ancestral

fasciolids E hepatica F hepatica i

mitochondria (Fh-Cd) nuclear genome
Fasciola . ; ; ;
. F gigantica F gigarntica
mitochondria (Fg-C2) nuclear ganome
¢



Fasciola hepatica versus Fasciola magna

Infection with F. hepatica only Infection with F. gigantica only

CTACATTTACA

L

CTACAATTACA
A . 1
Mr &/\r\)’ “'\ f \{\f\'\

F. hepatica/F. gigantica coinfection

Trends in Parasttology



Fasciola hepatica

Fig. 3221 Redia from
intermediate host.

in the snal host, redia
develop from a sporocyst
to becorme a cercaria. (x 30)

Fig. 3.22& Adult Fasciolo hepolico.,

Adult lukes of F hepabico measure up ta 30 mim in length in contrast
to £ qugantco which can measure 75 mame Note the cone-shaped
anterior end which grves the parasite 3 leaf-like shape. (From Farst
T. Duthaler, L, Srpa, B, et al Trermatode infections. Infectious Dis-
ease Chrics of Narth Amenca, 2012-06-01, Volurme 26, ksue 2, Pages
399419 Figure 3, Panel CJ)



Fasciola hepatica

Fig. 3.219 Miracidia of Fosoole hepotico.

Motile rmaracdia hatch from eqgs passed in faeces and infect snails of

the genus Galbo, [x 225)

Fig. 3.220 Golba truncotula (formally Lymnoes truncotuln).

This snail & a cormman intermediate host of £ hepatica. The broad
geographucal armd climate range of the family Lymnagidas is in pant
responsible for the global distribution of fascioliasie. (x 5) (Courtesy,
Dr ). M. Jewsbury)

Fig. 3.222 Metacercariae on grass.
Cercariae encyst on aquatc plants as metacercanae where they can
be ingestad by herbores ar hurmans, (x75) (Courtasy, Dr M. Murray)

Fig. 3.223 Watercress: a common source of Fasciolo infection.

Herbrvores are infected by grazing wet pasture where the inlermedi-
ate hosts are fourd. Hurmans are most often infected by eating wald
watereress which grows cormmonly in swampy pasture by small



Fasciola hepatica

of Fasciola
hepatica

The cercariae,
which have
unforked tails,
encyst on aquatic
vegetation to form
metacercariae.

(x 85)

586 Migrating flukes in liver

After being swallowed, the metacercariae pass through the
intestinal wall and penetrate the liver capsule to enter the liver
parenchyma. The figure shows a sheep liver with migrating,
immature flukes. (H&E x 20)

584 Cercaria

585
Metacercariae
on grass

These are found
on grass or other
moist herbage
such as watercress
(580). When the
metacercariae are
ingested, the cycle
recommences.

(x 75)

587 Adult flukes in bile ducts of a sheep liver

The adult flukes penetrate into the bile ducts, where they cause
damage to the biliary tract. Eggs (see 407) are passed with the
bile into the faeces. (Natural size)



Fasciola hepatica

P WA

588 Adult Fasciola hepatica in section of liver 589 Computed tomography scan of F. hepatica in
The surface spines of the adult fluke produce mechanical human liver
damage to the biliary epithelium. (H&E x 350) Using contrast, cystic filling defects suggestive of this

trematode infection can be visualised. They usually disappear
after therapy.



Fasciola hepatica

Fig. 3.228 (A. B) Acute Fasciolo hepatica infection.

This patient presented with night upper guadrant pain. an ecsnophilia and deranged liver function tests, CT imaging revealed patchy nodular
abnormalities in bath hepatic lobes which was intially thought ta represent metastatic rmalignancy (A). Biopsy showed an easinaphilic infittrate
and eaqs of Fosciolo spp. were subsequently identfied in the stoal. Note the filling defect in the comman bile duct (B). (Courtasy P. L Chiodini]




Fasciola hepatica

Fig. 3.225 Ovum of Fosciole hepalica.

Eags of £ hepotico are difficult to distinguish from those of Foesciolop-
srs Busho (see Fig. 3199) They measure 140 prmx 75 prn and are el-
ipzoad in shape with 2 thin ghell An operculurm s present but this
may be difficult to see. The abopercular end = sometimes irregular
and roughened, a faature not seen in £ buskr (Courtesy, H. Edwards )

2H-228. FI__L|LIIE'1EJ

Fig. 3.226 Migrating immature flukes in sheep lver.
After ingeshion. the metacercanae pass through the intestnal wall
and the peritoneum before penetrating the bver capsule to ener the
bver parenchyma. The fluke's transt track s often characterized by a
prorunent inflarmmatory response, (H&E = 20)

Fig. 3.227 Adult Fascola hepatica in duadenum.
This adult Fesonlo hepalice was seen an endoscopy. (S0ga K. Handa 0. Yamada M. et al. In v
irmaging of intestinal helminths by capsule endoscopy Parasitology International 2014 &3 (1) Pages






Young flukes
released from cyst

1))

Adult fluke in
bile ducts of
host animal

(a)
Vegetation eaten
by host animals
(i)
Metacercariae
encysted on
vegetation.
(h)
N
Eggs develop

in water; hatch
releasing miracidium

{c)

Cercaria
released
in water

(g)

Miracidium penetrates
snail.

Redia filled
with cercariae Mother
(f) Mother sporocyst sporocyst
with daughter rediae (d)

(e)



Tvorba metacerkarie - adoleskarie

Fasciola hepatica

tanned
protein

mucoprotein +
‘ polysaccharide

keratinised
protein
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Fascolidae IlI

Zastupce:

Fascilopsis busci

Velikost az 7 cm

Strevni parazit prasat, psu, ¢lovéka v Asii
Mz — Melania, Oncomelania, Planorbis
Adoleskarie na Trapa natans, lotosu
Tezke poskozeni strev

15 milionu lidi napadeno



busci

IS

Fasciolops




Fasciolopsis busci - morfologie

genital pore
acetabulum

uterus

intestine

ovary

— yitellaria

testes




Fasciolopsis buski - rozsireni
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Fasciolopsis buski

549 Egg of Fasciolopsis buski 550 Metacercaria of Fasciolopsis buski
Miracidia, hatching from eggs passed in the faeces after The metacercaria of F. buski with its cyst wall. (x 220)
shedding their ciliated coats, invade snails of various genera,

including Segmentina and Hippeutis. The reproductive cycle

in the snail differs from that of the schistosomes. After

development through the sporocysts and two generations of

rediae (see 560), cercaria emerge into the water. They then

encyst on aquatic plants such as the water caltrop (552) and

water chestnut (571). (x 240)



Fasciolopisis buski

551 Segmentina hemisphaerula
This snail and a number of species of Hippeutis are the first
intermediate hosts of F. buski. (x 2.7)

Segmentina hemisphaerula vegetace s metacerkariemi



Zivotni cyklus Fascioloides busci

Adult worm in
intestine and biliary

Definitive passage
host — ~— Operculated egg
Jl‘."aﬁ-.
Caded=3
G
‘&““’—ﬁ Passed in
faeces
Metacercaria
Egg develops
Cercaria encyst in in water
freshwater plants
[ Second intermediate Miracidium
hosts liberated in

water

Free- -
swimming
cercaria

iy,

\ / Miracidium
penetrates snail
Second -
generation
rediae

e

First-generation
rediae

First intermediate
host



Fasciolopsis buski

Life cycle

Human eats uncooked plants
with encysted metacercariae

Other hosts:
pigs and dogs

130-140 x 80—85 um
Hatches in 3-5 weeks

i Miracidium

Free Iivingr
6-52 hours

@
Intermediate host:
Actual S{egmeqtina} spp
size Hippeutis -
Intramolluscan phase
Sporocyst — Radiae —
Cercariae

2-7x0.5-2cm

Metacercariae

Larvae liberated in
bowel, attach
themselves to mucosa
of small intestine
Mature in 3—4 weeks

Cercaria

" Free living
Mature in
3-4 weeks

Important plant hosts:
Water caltrop,
water chestnut and
water bamboo



Endoskopicka diagnostika Fasciloides busci







Heterophyidae

Charakteristika:

- Strevni motolice ptaku a savcu, vCetne Cloveka (fish-
born diseases)

« Malé motolice
« Otrnény tegument

 Brisni prisavka modifikovana (ventrogenitalni komplex s
trny a sklerity; nekdy genitalni prisavka)

Vyvoj:

« 1. Mz — plzi — oculopleurocerkarie
« 2. Mz —ryby

Zastupci:

 Heterophyes heterophyes — Asie, stredomori, 1,5mm

 Metagonimus yokogavai - Selmy, Clovek, Asie,
Podunaji; Melania, Oncomelania, Melanmdes
metacerkarie pod Supinami

« Haplorchis spp — nakazy lidi v jv. Asii



Heterophyes heterophyes

Oral sucker

Pharynx
Esophagus

Caecum

Ventral sucker

Vitellaria

Ovary

Testis

Excretory bladder




H. heterophyes — ,fish born® onemocneéeni

a®

ny -
2

:

2m intermediate host: fish
metacercariae in the tissue of the fish

Final host: human
Adults in the small intestine

1= intermediate host: snail
cercariae in the snail body

Embryonated eggs
in the feces



Heterophyes herophyes — fish born
onemocneni

Oral Sucker

Pharynx

Esophagus

Caecum

Ventral sucker

Ovary

Vitellaria

Testis

Excretory bladder




Zivotni cyklus H. heterophyes

Metacercaria
in fish

Second
intermediate host,

Fish .

Definitive host, Bird
and fish eating
mammals

First intermediate /
host, Snail

7

Adult in Human

Sporocyst » Radiae » Cercariae '\____ intestine, definitive host

Develop in Snail




Morphology

Oral sucker
Scales, especially anterior g&%ﬁgﬁgﬁe y
Caecae _

Ovaryor i Ventral sucker

TT Genital sucker armed

with spines

TT%SJ::S Uterus, coiled Armed with spines
Vitellaria in posterior third Pigmented eyespots

27" Very small 1-1.7 x 0.3-0.4 mm

Life cycle

(7> Definitive hosts: Raw or inadequately
; ’ cooked fish ingested

o I S S S S . oy o i P R S R M I T, SR

Metacercariae
excyst

Adult attached
to wall of small
intestine

1st intermediate host:

) Metat_:ercaria
on or in mullet

Sporocyst — Ri

Pathology and Clinical features '

There is a mild inflammatory reaction. Infected individuals

mav be asymptomatic or have abdominal pain, diarrhoea, R 4 :
¥ HEARFD ; P : Distribution and laboratory diagnosis

anorexia and nausea. Ectopic ova have been found in the heart

and brain. Found in the Nile Delta and the Far East. Ova in faeces.



Sladkovodni plzi — 1. mezihostitelé




Heterophyes — invazni stadium cerkarie -
metacerkarie

100 pm




Kaprovide ryby - mezihostitele




Metacerkarie v rybach — 2. mezihostitel




Metagonimus vokogawai
Common name: Japanese Huke
Common Associaled Disease: Melagonimiasis

|




Metagonimus yokogawai Adult

ventouse
_ ventrale uentﬂ use
testicules

glandes ovaire pharynx

vitellines réceptacle
seminal




Metagonimus yokogaval

CGenital-ventral sucker
Oral sucker

Pharynx

Seminal vesicle

Seminal receptacle

Testes




Metagonimus yokogawal

Fig. 3.200 Adult Metogonimus yokogowao: an example of a small
intestinal fluke.

Many species of small intestnal flukes can infect humans, In gen-
eral, these measure less than 25 mm in length and rarely cause
syrmptoms except in very heavy infection. The best descrbed are M
yokogowor in East Asia and Heterophyes heterophyes in the Middle
East and North Africa. Adults inhabit the small intestine, producing
lezs than 50 eggs per day Stool examination for ova is insensitive
and the dagnosis is often only made after the host receives a dose
of praziquantsl and adult flukes are passed in the stool. Note the an-
terior oral sucker, two postenor testes and multiple eggs seen inthis
adult M. vokogowar (x 45 (Courtesy, Professar || Myazak )

Fig. 3201 Metogomimus yokogowai metacercariae rermoved
from sweetfish.

The life eycles of the M. yokogowa and Heterophyes heterophyes
are samalar to that of Fosciolopsis busk However, rather than encyst-
ing on aquatic plarts, cercanae penetrate the skn of freshweater fish
and encyst in their tissue. Hurmans are infected by ingestion of raw
or undercooked fish, These metacercanae were found in the flesh
of sweetfish. Plecoglossus offivels, a commaon delicacy in Korea and
Japan. (From Tsubokawa, 0., Sugvarma, H. Mikarmi, F et al Collec-
tion methods of trematode eggs wsing experimental animal models
Farazitology International, 2016-10-01, Volurme 65, lssue 5 Pages
B84-587 Figure 3, Panal &)



Metagonimus yokogawai

Morphology
Oral sucker 27 %16 um Operculate
Pharynx (like Heterophyes) Embryonated
Ovary round Caecae
0]
T i
Ventral sucker _Cercaria
Uterus coiled e H?fif?p“}_’ B ‘
Testes Conspicuous seminal . ) @l Hpied
round ) receptacle i —_** Eyespots
7 Very small (one of smallest human flukes) Tail keeled
1.5x0.6 mm

Life cycle

Definitive hosts: Q LIESTENE U3t
o //} e
i T
b T, S, M i, fw‘m‘wmxxnwm_w o
1st intermediate host:
i Ovum direct to ] . ‘
Ad:rlr‘g ;ﬂ é PN q\\ : Cercaria
intestine (| A " b,

5 or in mullet
Sporocyst — Rediae

B — Cercaria
Pathology and Clinical features
Causes mild inflammatory reaction in the intestine. SR
Distribution

Occasionally ectopic ova can cause granulomata in other
organs of the body, especially the liver and brain. Prevalent in the Far East.
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Zivotni cyklus M. yokogawai

SECﬂ“d % _-'.::'-,'.-::- i _ -
intermediate host, -y
Fish

Definitive host, Bird
and fish eating
mammals

First intermediate
host, Snail

\ d / Human, definitive host

)
e _-'I“-P-- ,
{'f - f’?t‘i’)
‘ﬂ-L._,..-.* -

Sporocyst = Radiae » Cercariae
Develop in Snail



Opisthorchiidae




Opisthorchidae

Charakteristika:

« Cizopasnici zluGového méchyre a Zlu¢ovodu savcu
vcetne Cloveka, (fish-borne diseases)

* Dlouhodobé prezivani — podil na vzniku karcinomu jater
Vyvoj:

« 1 Mz. — pfedozabfi plzi (Bithynia) — oculopleurocerkarie
« 2. Mz —ryby (svalovina)

Zastupci:

« Opisthorchis felineus — severni Evropa, Sibir

* Opisthorchis viverrini — Thajsko, IndocCina

. Clonorchis sinensis — Cina, Korea,Dalny vychod



O. felineus — ,fish born“ onemocnéni

Parasites grow to the adult
form in the bile ducts

Humans eat raw or undercooked
0 fish infected with metacercariae

Cercariae develop into
metaceracriae in fish
muscle

=

Eggs are deposited
@ in the large intestine

and released to the

environment.

@ Free-living cercariae t

by ingesting eggs

Rediae = «+—— Sporocyst «<— Miracidia



Clonorchis x Opistorchis

Clonorchiasis and opisthorchiasis

Fig. 3.203 Global distribution of Clanarchis sinensis, Opistharchis viverring and Opisthorchis felineus.

This map dernonstrates countries reporting autochthonous transrmission of various species of lver flubes. Foscmlo species are not included
as they are found warldwide. £ sinensis 15 the commonest lver fluke with an estimated 35 millon people infected worldwade. 15 rrulban of
whiarn lvein China. O vverring is predorminantly found in South East Asia and Indiz in Thailand prevalence reaches15% in some communities.
0 felmeus has a broad distribution stretchung from Europe to the Far East with particularly high prevalence in rural fish-eating communities
in Siberia Metorchis species have been reported to infect humans in Russia. Greenland and North America but its distribution 15 currently
unclaar, (Adapted from Farst, T, Duthaler, U, Sripa, B., et al. Opsthorchiasis and Clonorchiasis: the orental bver flukes. Trematode Infechions;
lver and lung fukes. Infectious Disease Clinics of North Armerica 2002, Volurne 26, Pages 399-419)



Rozsireni motolic rodu Opistorchis u lidi

[ ] 0. felineus
B O. viverrini
I O. sinensis




Opistorchidae - mofrologie

A

Opistorchis felineus Clonorchis Opistorchis Metorchis
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Opistorchis x Clonorchis

0s

VS

Ut

ov

TE ;
=12 mm g 5=10 mm
X 2=Fmm all % 1=2 mm .

Fig. 3.210-212 Adult flukes of Opistharchis felineus (left, 3.194), Opisthorchis viverrini (centre, 3.195), and Clonarchis sinensis (right 3.196).
All thres flukes have 3 sirmilar Ife oyele, pathogenesis and egg marphalagy. However adult flukes of each species can be distingushed mos
phologically. Both genera have a ventral sucker that is ermaller than the oral sucker. The spaces differ in their overall sze tagether waith the
shape of thair testes (marked]

Key: 05 = oral sucker, VS = ventral sucker, UT = uterus, OV = avary, TE = testes.



Opistorchis x Clonorchis
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Clonorchis sinesis

Free-swimming cercariae

encyst in the skin or flesh

of freshwater fish.
Cercariae

.%
released from %

daughter rediae,
leave snail. S

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

Excyst in
dusadenum,
migrate to and
enter bile duct.

=

-
Rediae give ey
rise to daughter .

rediae. r |

Miracidium "
develops into {{'- :]

Lporocyst; | L
sporocyst gives Q

rise to mother
rediae.

Miracidia hatch
from egg in snail
gut and penetrate
gut.

Adults in

Eggs are ingested Embryonated eggs bile duct.

by the snail. passed in feces.



Opisthorchis felineus, Opisthorchis viverrini (cat liver fluke)

Morphology
Oral sucker
‘ = Operculate
Ovaryolobed Ventral sucker 30x 11 um Y embryonated
T

T Uterus coiled

Testes lobed Vitellaria transverse

obliquely placed in middle third .
eye spot
Lancet shaped | (! - Excretory bladder, ye:spols
7-12x2-3mm q/ long and sac-like
Life cycle

Definitive host:
Cat

Dog

Seal

Humans often
infected by
eating raw fish

Metacercaria
in fish

ia rel d
Direct into Bulinus 1st gﬁg‘:a{f; m‘:;stﬁs
intermediate host

Pathology and Clinical features

There are proliferative changes in the bile ducts. If the infection

is massive or repeated then there may be chronic cholangitis. Metacercariae
Clinical features are similar to those of clonorchiasis. excyst in
duodenum !
Migrate through ™|
E common bile duct
Laboratory diagnosis to the smaller
intrahepatic ducts
Ova can be found in faeces. Mature in
3—4 weeks
Distribution

O. felineus is found mainly in Eastern Europe and Russia.
O. viverrini occurs in Thailand.



Clonorchis sinensis

Clonorchis sinensis (continued)

Morphology
Oral sucker
.\ Operculate
Ovaryolobed Caeca ) embryonated
T Ventral sucker
T Uterus coiled
Tostes Vitellaria in middle third Conspicuous
branched eye spots
Pharynx
10-20 x 3—-4 mm

Flame cell

Birth pore

Cercaria

Procrusculus

Embryo

Germinal
cell




Clonorchis sinensis

Fig. 3.205 Intermediate host of Clomarchis sinensis and Opisthar-

] Fig. 3.206 Cercaria of Clonorchis sinensis.
chis spp.

Cercanae leave the snail to encyst under the scales of vanous species

Bithynia funrculota is anintermediate bost of C sinensrs, Oosthorches f frecknaatar eyprinaid fish. (x 62 (Courtesy, Professor M. Suzuki)

spp. and Echinostorna species. (x 32) (Courtesy, Dr S. Viajasthira,)

Fig. 3.207 Clenopharyngodan idello.

Cenopharmgadon delis, the grass carp, is a reqular hast for met Fig. 3.208B Metacercaria in fish flesh.

cercanae of C sinenses and 15 a cormmon food product, parbcularty m - Humans are infested by eating raw or undercooked fish containing
China. More than five million tornes of this fish are produced through metacercariae. These excyst in the duodenurm. (x 160) (Courtesy
aquaculture each year, making ik the most comrmonty farmed fish gpe Profassar M. Suzuki.)

cies worldwade. (Courtesy, Professor S-M. Chen)



Metacerkarie

inner cyst
bladder AR \ wall

outer cyst
wall

acetabulum
oral sucker

pharynx
esophagus

host part
of cyst wall

metacercaria
coiled in cyst




Clonorchis sinensis

30 um

Fig. 3.213 Ovum of Clonorchiz sinensis.

Ova measure 30 prm x15 prm and are oval n shape. There 15 an oper
culurm and a small abopercular knob. [From Friteche, TR Pritt B.S
Medical parasitology Ine Henry's Chinical Diagrasis and Managerment by
| abaratory Methods. Chapter 63, Pages 1231-1283e3, Figure 63-22, Fig. 3.215 CT changes in Clonorchis sinensis infection.

Panel 0) Many infected people remain asymptomatic, although some may

develop rnight upper quadrant pain with bary tract symptoms
Mon-malignant complcations include gallstones, cholecystitis
cholangitis and obstructive jaundice. Imaging typically showws
dilatation of the peripheral intrahepatic bile ducts. whach 1s diffuse



Clonorchis sinensis

Fig. 3.217 Liver infected with Clonorchis sinensis causing cholangiocarci-
noma.

C sinensis and Opstharches weerniry are associated wath a 5 to 15 brmes in-
creased risk of cholangiocardinoma, This s a major pubbc health sswe in some
areas such as morth-east Thailand where cholangocaranoma e one of the
leading causes of death. There & increasing evidence for the association be-
tween Omsthorchis felineus and cholangiocarcionma. Note the cholangiocar-
cinoma in the lower Left cormer (blue arrow) and a C sinensis fluke in the upper
right corner (green arrow). (From Qian, M.-B, Utzinger, 1., Kaiser, 1., et al. Clo-
norchiasis, The Lancet, 2006-02-20, Volurme 387 lssue 10020, Pages 800-810

Figure 2. Panel A) Endoskopicky prukaz
cholangiografie (ERCP) u
pacienta napadeného
Clonorchis simnensis

r w
Napadeni jater:
, , . . Fig. 3.21&4 Section of Clonorchis sinensis in the bile duct.
VyVOIava ra kOVI n u Jater le act mechanical darmage, .L.hl'-_'I'TI'IL:'Il |rr|tatiur|. frarm .EXLIH.E'_" ﬂuk'e.
products and imrrune-mediated inflarmmaton result i Abeotie
H H hanges in the bile duet {x 25.) (Courtesy, Professor 5. Lucas)
cholangiocarcinom T

Rez Zluéovodem

Fig. 3.216 Endoscopic retrograde cholangiograpby (ERCP) in a
patient with Clonorchis sinensis infection.

ERCP. or magnetic resonance cholangiography, may reveal small
leaflike filing defects measuring 2 mem to 10 mm in the intrabepatic
bile ducte, indicated here by arrawheads. [Fram Lirm, L H., K KW

Chai, O-i, Bilizry tract and gallbladder. CT and MRI of the Whole Body:
Chapter &2, Pages 1192-1267 Figure 42-46, Panel &)
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Opistorchis sinensis - ekologie
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Motolice parazitujici v plicich

Paragonimus westermani



Paragonimidae

Charakteristika:
* Plicni cizopasnici
Vyvoj:
* 1. Mz — okruzaci (Planorbis, Melania) —
mikrocerkarie
« 2. Mz — krabi a raci (Astacus sinensis, Eriocheir
sinensis)
Zastupci:
* Paragonimus westermani (vychodni Asie)
— §elmy, buvoli, ¢lovék
— Cv)ervi zlji 20 — 30 let
— Casta zameéna s TBC (krvavé sputum), kaverny v
plicich az smrt

— Lécba malo uspéesna



Paragonimus westermani
(motolice plicni)

Ovary Ventral sucker

Y
< )
\\
B \
’ 3 ‘ W -—/
4 j.“ b
Lf \/
£y

=+ —— Genital pore

Mehlis” gland
Uterine rosette

Vitellaria
Testis

Excretory bladder

Vitelline duct



Paragonimus westermani

Paragonimiasa — rozSireni podle zemi, olivhuje cca 20 mil lidi, z toho 10 mil v Ciné

\ =,




Paragonimus westermani

adultni motolice

cerkarie

cirrus sac {#i=%
gonopore brain

pharynx
,penetration glands

uterus
acetabulum

primordium of reproductive system

protonephridia




Paragonimus

Cercariae penetrate crustacean
and encyst as metacercariae.

Short-tailed cercariae
are released from
daughter redias
and leave S
the snail.

Mother rediae
give rise to

daughter L
rediae. N

Miracidium develops
into a sporocyst, which
produces mother rediae.

£ )
55,

e
I'{ -t =

1

Miracidia
penetrate
snail tissue.

Miracidia hatch ‘f

from eggs and 'f-T'-_.' ]

swim in water. (i '\\\ + %
|§~"

x“"'

1—-""""\Jf

westermani

Metacercariae in

> __\fl,e_:.h of crustacean.

Humans ingest inadequately
cooked or pickled crustaceans

x,_ ,x’ containing metacercariae.

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

Adults in cystic
cavities in lurngs

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

Unembryonated

Ernhrg.-anated eggs eggs



Paragonimus westermani (lung fluke)

Life cycle

Also other mammals,
e.g. civet cat

Ectopic
sites

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

restin lung

Raw crab
or crayfish
meat

Crustacean,
e.g. crabs

Cercaria

Main snail hosts:
Melania (Semisulcospira) spp.

et e e e

Life span 5-6 years

”

s

Congested
collapsed
lung with

inflammatory
infiltrate

Ova voided in sputum
or swallowed and
voided in faeces

[l

R I

Ovum matures
in water and
hatches in 20
days to:

Metacercaria
250-500 pm
Miracidium
which is
ingested by:
Snail
1st intermediate host: 80-120 x 50-60 um
< :
Y 7-12 x 4-6 mm

Intra-molluscan phase
Sporocyst — Rediae — Cercariae

3—5 mm thickness

Laboratory diagnosis



Paragonimus sp.

Mezihostitel rak druhu

Vajicka ve sputu Procambarus clarkii

594 Eggs in human sputum

Eggs are passed in the sputum or swallowed to be passed later
in the faeces. The miracidia hatching from the eggs penetrate
snails of various genera, including Semisulcospira and Thiara
(see Table 13). After the usual cycle of development in the
snail, microcercous cercariae emerge and encyst inside
freshwater crayfish and crabs. Various crab-eating carnivores
thus become the natural reservoirs of Paragonimus species.
(See also 410.) (x 750)

596 Procambarus clarkii, an intermediate host of
Paragonimus pulmonalis

This crayfish, which is a popular item of food in parts of Japan,
is an intermediate host for the metacercarial stage of this
trematode.



Paragonimus sp.

?

—.-’

a%ﬁf;"r"""'

Metacerkarie v Zabernim lupinku Krab Ranguna smithiana —
kraba Eriocheir japonicus Mezihostel P. westermani v Thajsku

Rez plicemi

Adultni Paragonimus westermani



Paragonimus westermani

593 Adult Paragonimus westermani
The adult fluke normally lives in the lungs. It is rather lemon-
shaped and about 1 cm long when alive (see 600). Preserved
specimens, as seen here, become flattened and distorted
during preparation (x 5.2).

592 African civet cat, Viverra civetta (Viverridae)

This carnivore is a primary reservoir host for both P, africanus
and P. uterobilateralis in west Africa. The west African long-
nosed mongoose, Crossarchus obscurus, is also an important
host for P. uterobilateralis in Liberia as well as being infected
by P. africanus in countries further east. The palm civet,
Paradoxurus hermaphroditus (Viverridae) is one of the feral
reservoir hosts of Paragonimus in Thailand and other Far East
countries.
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Metacerkarie Paragonimus westermani
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Paragonimus westermani v
plicich a v mozku

Fig. 3.263 Chronic pulmonary paragonimiasis
Paragorurmiases & freguently mesdiagnosad as tuberculoss (TE)
though, in the farrmer, lesions characteri r the e o Lower
ZONES an sherally located. Th
pulmonary TB on the basis of mulbplk
She subzequently developed secures and was inally |.'I!ZI..I_:'Il Lt Fiawe
l.::-"-.'l.-'.l.::.l:-':JTI:'n rmeringhs W—.»'-r:-r Fig. 3.244). Lung iopsy revealed a pulrmo
wary ecsinophilia and stool sample was positve for ova o
\Fram Kohly 5. Faraag, 0. Jan, B B et al Cerebral paraganirmiasis: an
unusual manifestation of a rare parasitic infection. Pediatne Neurology,
2015-03-01 Volume 52 kssue 3, Pages 366-362 Figure 1, panel B

"-.-'I:.a-' ':,- alunll]
ac been
& cantatory pu

P J-'l_"|!"1.'-'] with

vanary [esions

f arg par

{ P westerrnani

Fig. 3.24& Cerebral paragonimiasis.

ke |'|L|'.-1'.u:'| 5 rare but
rig-enhEncirg Essn n
t the sedond [ESn in

Cerebs
may have severe
the fromt
the parietal lobe. Cerebral lesions may rimac tuberculosis ceredr: al
abscess or neurocysticercoss onimaging. (From Kohli, S, Faroog, O
Jarm, RB, et al Cerebral paragormmiasis: an unusual manfestation
of a rare parashic infection. Pediatne Meurology, 2015-03-01, Volurme
52, Issue 3, Pages 366-342 Figure 2, panel A

al paragomimiasis, due to e l';|' -
consequences. Note t

al lobhe wath surrounding dederma an



Paragonimus — cysta v mozku

605 Paragonimus cyst extracted from brain

A cyst of P. westermani found at autopsy in the brain of a
21-year-old Japanese girl. Unlike the patient in 604, such
individuals usually present with epilepsy occurring for the first
time in adult life.

604 Cyst of Paragonimus in the brain

This patient, a 59-year-old woman who lived in China as a
teenager, presented with a history of epileptic convulsions once
or twice a year for over 40 years. They followed an initial
pulmonary infection that was probably acquired when she was
about 16 years of age. A computed tomography scan revealed a
large, calcified mass caused by encystation of an adult fluke,
probably P. westermani, in the left occipital region. The
peripheral brain tissue was shrunken and the left lateral
ventricle dilated.



Zivotni cyklus P
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Dekuji za pozornost






Paragonimus westermani - diverzita




Opisthorchis - diverzita




Clonorchis x Opistorchis

Fig. 3.204 Life cycle of the Clonarchis
sinensis, Opisthorchis wiverrini and
Dpisthorchis felineus.

The defintve hosts of Clonorchis and
Opisthorchis sp ntlude hurmans
dags, cats and other fish-aating mam

rmals All three lukes have a samilar life
cycle and pathogenesis. Adult flukes
e 1n small perpheral intrahepstic bile
ducts [1). producing embryonated eggs
which are passed in fasces (2) When
ngested by a snail host, the eggs hateh
releasing miracidia (3] Within the snail
these develop into sporo {4) then
rediae (5] which mulliply and become
cercariae (&), These leave the snail and
penatrate the skin of freshwater fish
encysting within the flesh to farm meta

§

an consurmed raw by a
mimature flukes emerge
rhigrating throwgh the ampulla of Vater
up the bile ducts and eventually set

thng to mature in the small penpheral
branches of the biliary tree (1)




uterus ——4

vterus

vitellaria

Fig. 9-7. Diagrammatic repre-
sentation of female genitalia of
digenetic trematodes. A, with ex-
tensive vitellaria; B, with con-
densed vitellaria. (From Smyth
and Clegg, courtesy of Exp. Par-
asitol.)



Paragonimus westermani

Fig. 3.235 Ronguno smithiana: a hast of lung fluke.
Thes species 15 a host of Porogorirmus heferotrernus in Thailand

Fig. 3.234& The African civet, Divettichis civelfa
This carnivare & a primary reservoir host for both Porogommus of ; :
Crabs are commonly eaten raw or in the form of an uncooked paste

recanus and P werobioferals in West Afnca. (Courtesy, Dr W Cum i
berlidge) with which the metacercariae are ingested. (Courtesy, Professor |
Miyazaki.)



Paragonimus westermani
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Fig. 3.239 Lung histology in paragonimiasis.
Fig. 3.236 Metacercanae of Porogonimus pulmonalis. Encapsulsted within an inflammatory and fibrotic host tissue rea
Here they are located along a gill bar of the crab Enocheir joporicas tion, two adult Porogonmus westerm
\Courtesy, Professor | Miyazaki ) section (H&E « 20)

flukes are seenn this wng

Fig. 3.238 Living adult Parogonimus westermani.
Living adull P westerrnary are lemon shaped Compare this with

the speamen above which has been flattened and distorted during
preparation (x 4 3] (Courtasy, ProfessorY Yoshida)

lem

Fig. 3.237 Adult Porogonimus westermani.

Adult flukes measure 1 em x 05 em and are ovoed in shape. The Fig. 3.240 Eggsin human sputum. Fig. 3.241 Parugonimus kellicotti
lobed ovary is located anterior to bwo branching testes, (Courtesy,  E095 measure B prm x 50 pm and are ovoid in shape They are of P keilicoli accasionally causes infection following consurnplion of
OrS .'n."d|..-]'-'.hlr-.-] ) ) tan asyrmmatrical; tha apercular end is flatter whilst the shoperculs  raw crayfish inthe USA The eqgs differ slightly to P westerrmon: note

end has a shightly thackened shell. (x 150) (Courtesy, Professor O, 4 the opercular shoulders [arrowheads) and the abeence of abopercy
o . lar thackering. {From Procop, G.W., Neafie. B. C Human parasiic pul
monary infections. Pulmonary Pathology, Chapter 14, Pages 287-314

Figure 14-16)



Echinostoma revolutum




