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Cercaria /-




()
©
O
e
©
&
@)
(7p)
@)
e
D
Aex
O
7))




« Schistosomiasa je znama takeé jako bilharziéza.
Napada asi 200 mil lidi a je po malarii druhou
nejvyznamnéjsi parazitéosou.

« Cizopasnici pusobici schistosomiasu se vyvijeji v
ruznych druzich sladkovodnich plzu. Infekénim,
stadiem jsou cerkarie, které aktivné penetruji lidskou
pokozku. NejCastéji jsou lidé napadeni témito tremi
druhy: Schistosoma mansoni, S. haematobium, or S.
japonicum.



Schistosomatidae

Charakteristika:

* Cizopasnici krevniho systemu

* Protahle telo, az 20 mm dlouhe

« Gonochoristé

« Stihlejsi, deli samice v canalis
gynecophorus kratsiho, sirsiho samce



Global distribution of schistosomiasis

(Ferrari and Moreira, 2011)
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Fylogenomika a diverzifikace

0.07

Schiostosomatidae

Vasotrema c.f. robustum — Physidae
Spirorchiidae (W702) - Planorbidae

Austrobilharzia varialandis
Ornithobilharzia cancaliculata
Schistosoma japonicum
Schistosoma bovis
Schistosoma haematobium
Schistosoma nasale
Schistosoma spindale
Schistosoma mansoni
Schistosoma sp. (W555)
Schistosoma edwardiense
Bivitellobilharzia nairi
Macrobilharzia macrobilharzia
Schistosomatidae sp. - W688
Heterobilharzia americana
Schistosomatium douthitti
Bilharziella polonica

Avian Schistosomatidae 3 (C1)
Anserobilharzia brantae
Allobilharzia visceralis
Trichobilharzia stagnicolae
Trichobilharzia szidati
Trichobilharzia c.f. szidati
Trichobilharzia querquedulae
Trichobilharzia reqgenti

Avian Schistosomatidae C4
Avian Schistosomatidae C2
Avian Schistosomatidae C11
Avian Schistosomatidae G
Avian Schistosomatidae B
Giaantobilharzia huronensis
Marinabilharzia patagonense
Dendritobilharzia pulverulenta
Avian Schistosomatidae D
Avian Schistosomatidae 2
Avian Schistosomatidae A
Echinostoma caproni

"i

DAS Clade 1

DAS Clade 2

DAS Clade 3

Charadriiformes |Caenogastropoda

Mammalia | Pomatiopsidae

Mammalia | Planorbidae, Lymnaeidae

Proboscidea | unknown l I

Suliformes | unknown, *Planorbidae

Mammalia | Lymnaeidae A&

nseri -, Grui-, Podicipe — forms| Planorbida

Unknown | Chilinidae

Anseriformes |

Anseriformes | Planorbidae

Planorbidae, Lymnaeidae, Physidje

Anseriformes, Charadriiformes Passeriforme:

Planorbidae, Physidae, Sip

Anseriformes | Planorbidae

<

honariidae

, Chilinidae

A0

w




Gynecophoral
canal




Morfologie - gonochoristi

Mehlis' gland

Ovary Ootype

Vitelline duct = — =0 Sd0 0 ~ Genital

Oviduct Cecum

Testes

Genital
pore Esophagus Oral

Gynecophoral sucker
canal

Intestine

Ventral sucker



Pohlavni dimorfismus

Oral sucker Esophageal
gland

Esophageal Genital pore
gland

Ventral sucker

Uterus

Testes (dorsal) 7
Mehlis’ —-
gland

Caecum

Ovary
Oviduct
Vitelline
duct

Vitelline
gland

Fold of body
to form

gynaecophoral
canal

(@) (b)



Schistsoma haematobium (A) S.
mansoni (B) a S.japonicum (C)

oral sucker ventral

sucker

ventral
sucker

A x5

ventral sucker

sucker

oral

f ventral
sucker |

sucker
gynecophoric
canal

B x5

oral sucker
ventral
sucker

oral
sucker

—

ventral
sucker

gynecophoric
canal



Schistosoma - gonochoristi

489

3

haematobium

mansoni

japonicum

490

491

492



Schistosomatidae

Vyvoj:

1.Mz: plzi se sporocystami 1. a 2. generace

°rima penetrace furkocerkarii do definitivniho
nostitele — odvrzeni ocasku — (schistosomulum)

Prepatentni perioda 5 — 8 tydnu

Doba zivota az 30 let

o kopulaci migrace do kapilar specifickych
organu

Denne kolem 300-3000 velkych vajicek, bez
vicka, s vyvinutym miracidiem

VajiCka hlavni patogenni agens( granulomy,
protreni kapilar — hematurie,
hepatosplenomegalie




Schistosoma — zivotni cyklus

LI

-.___,_|____ Xy, .
| m— £ ,f -
Daughter sporocysts . ==
develop in mother Daughter spurnqm
sporocysts and then become immaobile
leave for other parts and produce
of the snail. Cercariae.

I

2

L=
Mother sporocyst
with daughter

sporocysts within.

[

Bulirus Q

Oncamelania

©

Biomphalaria

Miracidia penetrate
snails and develop

—

Miracidia hatch
from eggs.

into mother sporocysts.

Cercariae released

from snails. Worms pair in liver and

e |

 — —Fas Jjaponicum
Y (in feces)

i migrate: For 5. japonicum
and 5. mansoni, Worms pair
in the liver and migrate to
the mesenteric venules
around the intestine where

eggs are produced.

Cercariae penetrate the
skin, lose their tails in
the process, and

became schistosomulae. .r'Lll
P =
Schistosomulae enter ‘M,_ e A

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

i

| 5. haematobium The eggs then work their
L ;' (in urine) way through the intestinal
= wall and are passed in the
H" feces. For 5 haematobium,
adults move to the veins
surrounding the bladder
Ia"lﬁ']"u and their eggs are passed
| 5. mansoni in the urirne.
" (in feces)
Eggs passed
from body.



Schistosomiasa — vyvojova stadia




Schistosoma - kopulace




Samici reprodukcni soustava

3.4.5 Reproductive Organs 283

Fig.3.97. Diagrammatic representation of the reproductive O, oviduct; OC, oocyte; OD, ovovitellary duct; OT,
organs of a female of Schistosoma mansoni (after Gonnert  ootype; OV, ovary; RS, receptaculum seminis; S, sphinc-
1955 and Mehlhorn and Piekarski 1981). EG, Egg (contai- ter; UT, uterus; VC, vitellary cell; VD, vitellary duct;
ning the zygote and vitellary cells); MG, Mehlis’s glands; V1, vitellarium
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Schistosoma - miracidium

Apical gland
Lateral gland

Flame cell

Nerve mass

Excretory tubule

Excretory pore

Germ cells —

Apical gland

Lateral duct

Excretory pore

Lateral gland

Flame cell
Nerve mass

Excretory tubule i -

Germ cells

Apical gland
Lateral gland

Lateral duct Flame cell

Nerve mass

Germ cells
Excretory tubule
Excretory pore
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Furkocerkarie penetruje pokozku

Duct

. .&////A\\\;\ Mouth Escape gland

N
N}
\-l‘. Anterior sucker

N

f

Nerve

Preacetabular gland
Caecum

Flame cell
Ventral sucker

Postacetabular gland




Penetrace pokozky
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dbr. 3-2 Platyhelminthes, Trematoda, Trichobilharzia szidati. Chovani cerkarii pred



Shistosomulum

FIGURE 11-10
Scanning electron
micrograph of
Schistosoma mansoni
schistosomule.




Schistosomulum
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Penetrace - schistosomulum

schistosomulum
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Pohyb schiostosomula v ceve

m

1814 Diaerammatic representation of the movement of a schistosomulum along the lumen of



Life cycle in humans Vyvoj V él OVé ku

J o\

Immature schistosomes

Carried in circulation
throughout body, generally
only survive and mature in

portal veins

/
Mature adults
Migrate to pelvic
or mesenteric venous
plexuses, 9 lays eggs
in small venules

Ova

1. Pass through tissue
to lumen of viscera
and are voided

2. Some gain general
circulation and may

e e

[, .

Cercariae

Lose tails, penetrate skin
of host in 3-5 minutes
and enter circulation
via lymphatics

L land up anywhere




Patogen host interakce




Patogepita - schistosomy

5 _ : ;




Schistosomy - haematofagie




Transformace tegumentu

pentalaminate heptalaminate
thin glycocalyx membrane membrane

thick glycocalyx

dense
sub-surface

layer multilaminate

inclusion

cerca_rial
spherical
inclusion

discoi.d inclusion multilaminate discoid inclusion granular cytoplasm
[[heipta_laminatel
% : inclus
Schistosoma mansoni o

A. CERCARIA B. 30-min SCHISTOSOMULUM C. 24-h SCHISTOSOMULUM



mother
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Vyvoj tegumentu schistosom

Fig.3.58 A-D. Diagrammatic representation of the develop-
ment of the syncytial tegument in digeneans (Schistosoma
mansoni). A Miracidium which is covered by ciliary plates
and ridges formed by the subtegumental layer. B Mother
sporocyst after detachment of ciliary plates. C Daughter
sporocysts are covered by a syncytial tegument, which is con-
nected by bridges with the subtegumental layer. D Cercariae:
the subtegumental layer becomes reduced, and later paren-

chymal cells will contact the syncytial tegument. CI, Cilia;
CM, circular muscles; CP, ciliary plate; F, foldings; FI, fi-
brous layer; G, germinal cells; LM, longitudinal muscles;
N, nucleus; P, protruding subtegument; PA, parenchymal
cell; RI, ridge; RS, remnants of the subtegument; ST, sub-
tegumental layer; 7G, tegument; TH, tegumental thorn
(hook)



Schistosoma - ekologie




Schistosoma - ekologie

Fig. 263 Ecology of Schistosoma japonicum. most recently
This zoonotic infection can be detected in cattle and domestic ani drug admin |
mals. Hurman infection occurs during exposure to contaminated  human disease control. Th
water, for example when planting rice in paddy fields. (Courtesy, il
Dir. K. W




In mean cercarlae/hour during diel intervals

Cerkarie emergence

— August 2017
A é. O Auguﬂt 2”1“

Day 1 Day 2 Day 3



Schistosoma mansoni versus S. rhodhaini
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Schistosoma haematobium

Urogenitalni schistosomoza
Afrika, stredni vychod
Kapilary kolem mocoveho mechyre (hematurie)

Mezihostiteli plicnati plzi rodu Bulinus,
Physopsis, Ferrisia

Vajicka uvolnovana predevsim moci
Plicni forma po embolizaci vajicek
Rezervoarem hlavne lide
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Schistosoma haematobium

| Africanus Group [ Tropicus/ Truncatus Group

Forskalii Group L - Reticulatus Group



Schistosoma haematobium, S.
japonicum a S mekongi

Key
B S. haematobium
B S. japonicum
B S. mekongi




Schistosoma heamatobium

Morphology

S. haematobium

Host: Bulinus

Schistosoma species (blood flukes) Continued)

4-5 testes

Tegument slightly
tuberculated

Terminal spine
112-170 x 40-70 um

Distribution

S. haematobium: 78 million




" Trematode (flat) worms

Schistosoma species (blood flukes)

Life cycle for all species

Vary in size according
to species and sex

Range 6.4—20 x 0.25-1 mm

Cercari

Few
minutes

1—3 days
375-500 x 35-100 um

([ Development within snail host 1
4-8 weeks

Primary sporocysts 1
Secondary sporocysts 2
Developing cercariae 3

J




Schistosoma haematobium — vajicka ve
stené mechyre a karcinom stéeny mechyre

527 Squamous-cell carcinoma of the bladder

Schistosome ova laid by female worms in the vesical plexus In areas where S. haematobium infection is intense, the
are retained in the vesical tissues and later become calcified. incidence of bladder cancer is high. Squamous-cell carcinoma
(H&E x 50) is the type most commonly found, and ova of S. haematobium

are often present in such tumours. Adenocarcinoma also
occurs. (H&E x 90)



£

515 Children in a village in Niger with urine samples
Haematuria is often best seen at the end of urination and

is a characteristic early clinical feature of infection with

S. haematobium. (Photo by Dr Jurg Utzinger, Swiss Tropical
Institute, courtesy of Professor Alan Fenwick.)

Schistosoma - haematurie

517 Village survey for urinary schistosomiasis

A simple and effective technique to detect eggs in urine is to
pass samples through a nylon-mesh filter attached to a 10 ml
syringe. The filter is removed and examined under the
microscope using a x 10 objective, and the eggs collected on it
are counted. A simple dipstick test for protein and blood is a
useful supplementary method of assessing the prevalence of
those passing eggs, and may even replace microscopy. This
procedure, which saves labour, time and money, facilitates the
delivery of treatment programmes in communities for which
such intervention might otherwise be delayed (or not provided
at all) and is valuable for assessing the effectiveness of such
programmes.




Mezihostitelé Schistosoma haematobium -
ekologie




Schistosoma mansoni

Strevni schistosomosa

Afrika, Stredni Vychod, Latinska
Amerika,(Brazilie, Venezuela), karibska oblast

Mezentericke cevy kolem streva, predevsim
tlustého

Hepatosplenomegalie

Mezihostitelé vodni plicnati plzi Biomphalaria,
Australorbis, Tropicorbis

VajiCka uvolnovana stolici
Plicni forma po embolizaci
Rezervoarem lide, opice, hlodavci






Fig. 2.45 Male and fermale Schistosoma mansoni adult worms.
The slender fernale yped within the gynaecophoral groowe
| Sehis

Fig. 2.46 Adult Schistosama mansoni waorm pair in portal tract.
Cross -

parasitic inect
Ch 7 416-450




Schistosoma mansoni

480 Hatched miracidium of Schistosoma mansoni

The three common species of schistosomes infecting

humans have easily recognisable eggs, although those of

S. haematobium may be confused with those of S. intercalatum

Fig. 247 Biomphalaria sp.

The znal intermediate host of Schislesome mansont (Courtesy

C Wihatehiorm)



Schistosoma mansoni

Fig.4.1 Scanning electron micrograph of a couple of the species Schistosoma mansoni. The male
transports the female inside the so-called canalis gynaecophorous, which is produced by upfolding
of the lateral sides of the male

Schistosomiasis, Man. Figure 5 The eggs of the 4 important Schistosoma spp. (from left: S. mansoni, 5. Japonicum,
S. intercalatum, S. haematobium).



Schistosoma mansoni a S.intercalatum

Key

I S. mansoni
B S. intercalatum




Schistosoma mansoni

S. mansoni S. mansoni: 57 million
. 4
Ovary anterior half Y
TR S —— ot P Y
7
F
8-9 testes -
Tegument coarsely o
tuberculated ¢ e
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Host: Biomphalaria




A\ = Infective Stage
£\ = Diagnostic Stage
9 Cercariae released by snail

. . into 'l.l-ﬂiltlElr and free-swimming
Sporocysts in snail a
{sumasm generations) A_

— ’,-ﬂ' Een:::ﬂnae lose tails during
— \ p-an&lralmn and become
- h S— schistosomulae
~ skin — d

- @ a ~— ﬂ Circulation
a Miracidia penetrate
snail tissue
. — "a_---”"-.._ ) Migrate o portal blood

in ver and matura
into adults ﬂ

Eggs hatch \
releasing miracidia '

Pairad adult worms migrate (o:

= mesenteric venules of bowelrectum
o N e - {laying eggs that circulate to the
5. mansomi ' liver and shed in stools)
s . | C venous plexus of bladder



Schistosoma mansoni v cévach
hostitele

Figure 18.1 Schistosoma mansoni in a mesenteric vein of a hamster. Source: reproduced from Bae



Schistosoma mansoni

Figure 29.4 Biomphalaria glabrata, an important intermediate



Schistosoma mansoni

-

29.1 Schistosoma mansoni ovum .

‘igure

-——-terebralorium
; AY (:ﬁ’\'-,. . f :
AT apical gland cell

lateral papilla

& 4 lateral gland cell
£ b | ——ciliated cell

f@ ? Gt longitudinal muscle
T , circular muscle
’ e neural mass

multicellular
sensory papilla

germinal cell

flame cell
excretory vesicle

[ Schistosoma mansoni |




Schistosoma mansoni —
predni konec cerkarie a schistosomulum

484 Head of cercaria 485 Schistosomule of Schistosoma mansoni
The apical and ventral suckers of the future schistosomule are  (Phase-contrast x 350)
clearly seen in this preparation. (Mayer's haemalum x 310) :



Schistosoma mansoni — retardovany
rust a splenomegalie

Chlapci maji 14, 13 a

12 let; dva vpravo pak
chronickou infekci = ¢
Schistosoma mansoni B e ery forosed er ans

greatly enlarged spleen is commonly called ‘Egyptian
hepatosplenomegaly’




Schistosoma mansoni —
hepatosplenomegalie/fibroza jater

Fig. 2.55 Periportal pipestemn’ fibrosis.
This is the characteristic pathological lesion of hepatic schistozarnia

sis. Pipestern refers b
. {Courtesy

cirmalarity of the appearance to old clay to
ofessor 5 Lucas)

Fig. 256 Hepatosplenomegaly due to Schistosomo manson,
An enlarged Iver wath splenomegaly in this yaung Ugandan bioy
wiould progress. if untreated, to development of asates and collat

| venous crculabon reflecting portal hypertension in late-stage
schistnsormasis. Gastrontestnal ha
Varicas carmes a shight
1% aleahabc ver dise

ernorrhage from oesophageal
better progriosis than if
358, b

uncarhyr W] CaUsEe

poor syrithetic functan an
schistnsormasis, (Courtesy, D




Schistosoma mansoni — granuloma v jatrech

Fig. 2.5& Eqgg granuloma of Schistosoma mansani in the liver.

Chromc granulamatous inflammabion precedes the developrment of bver fibress and portal hypertension. Here the bver shows marked ex
pansion of two portal areas with fibrosis and numerous granulomas, consistent with Symmer’s pipestem fibrosis (4). There is no ewdence
of arrhoss in the rermaming bver. Under ligh-power a granuloma surrounding a schistosorme ovorm with the charactenstic lateral spine 15
tlearly seen (B) (From Masia R, Misdraj. | Liver and bile duct infections. In- Diagnastie Pathalogy of Infectious Disease. 2nd edition. Pages
272-322. Fin. 1.35. Copyright © 2018 by Elsevier, Inc. All rights reserved )



Schistosoma — sporocysta,

tluste strevo, jatra

481 Section of ‘mother’ sporocyst in the
hepatopancreas of a snail

The cycle in the snail is of variable duration, depending upon
the species of parasite and host, and on the environmental
conditions, but it is usually only 1 month. Cercaria develop in
the second generation (‘daughter’) sporocysts. The figure
shows several coils of the sporocyst in the hepatopancreas and
sections of cercaria. (Acetic carbol fuchsin x 130)

533 Eggs of Schistosoma japonicum in wall of colon
The adult worms do not invade the vesical plexus, but usually
inhabit the mesenteric plexus. The diagnosis of S. japonicum
can usually be made by finding typical eggs in the faeces.
However, it is commoner for eggs of S. japonicum to be
deposited in ectopic sites than those of other schistosome
species. (H&E x 150)

497 Granuloma surrounding egg of Schistosoma
mansoni in liver

Eggs (405) may lodge ectopically in any tissues, where they
cause characteristic granulomas. It has been suggested that
toxic substances associated with the ova trigger the fibrotic
process. In histological sections, the ova are seen in the portal
and periportal regions. All types of reaction may be present
from acute eosinophilic cellular infiltration (as seen here) to the
dense collagenous deposition that leads to periportal fibrosis.
(See also 509.) (H&E x 90)




Granulom — S. mansoni

Figure 16.15 Eggs of Schistosoma mansoni in
granuloma in intestinal wall.



ranulom S. mansoni

Figure 16.16 Egg of Schistosoma mansoni in
granuloma.

Note leukocytic infiltration around the granuloma.
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Schistosoma japonicum

Japonska schistosomosa
Cina, Japonsko, Celebes

Kapilary mezenteria kolem streva,
predevsim tlusteho

Hepatosplenomegalie
Obojzivejny predozadny plz Oncomelania
Rezervoarem Siroké spektrum savcu



Schistosoma japonicum

S. japonicum

Ovary central
/‘W

i

Ovum 50-100 ova in uterus

Host: Oncomelania

6-8 testes
Tegument smooth

Lateral knob
70-105 x 50-80 pm

S. japonicum: 69 million




Schistosoma japonicum

Figure 30.2 Intermediate snail hosts of Schistosoma japonicum:
left, Oncomelania hupensis nosophora collected from Yamanashi,




Jaterni cirhosa po S. japonicum

Figure 30.5 Liver cirrhosis due to Schistosoma japonicum



Srovnani vajicek schistosom

(b) (e)

(d)

Obr. 3-15 Digenea, Schistosomatidae.
Vajicka nejbéznéjsich lidskych schisto-
som. A - S. haematobium, B - 5. mansoni,
C - S. japonicum (dle rlznych autorq, upra-

Figure 18.3 The eggs of Schistosoma spp. (a) S. japonicum. (b) S. haematobium. (c) S. mansoni. (d) S. bovi
(e) S. spindale. Scale bar: 50 ym. Source: reproduced from Sambon, 1909.



cek
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Granulom kolem nakladenych vaj




PokrocCila schistosomiasa japonica

Figure 16.17 Ascites in advanced schistosomiasis
Japonica, Leyte, Philippines (right).



Schistosoma - zastupci

Schistosoma intercalatum — Clovek, zapadni a
stredni Afrika

Schistosoma mekongi — Clovek, jihovychodni
Asie

Schistosoma bovis — dobytek, ovce, Afrika,
Stredni Vychod, jizni Evropa

Schistosoma mattehei — ovce, jizni Afrika

Sshistosoma margrebowiei — antilopy, buvoli,
stredni Afrika



Schistosoma intercalatum a S. matteei

535-538 Eggs of unusual schistosomes seen in humans

The eggs of S. intercalatum (535) are similar to those of S. haematobium, but are found only in the faeces. S. mattheei (536),
which occurs in sheep and cattle, has been found in humans on rare occasions (x 290). S. mekongi (537) is easily mistaken for
S. japonicum, which is shown here for comparison (538). (x 140) (S. intercalatum is decreasing in prevalence; the incidence of
human infection with S. mekongi has been considerably reduced by mass chemotherapy but its main intermediate snail host,
Neotriculo aperta is difficult to control.)
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Cerkariova dermatidida




Cerkariova dermatitida vznika jako dusledek alergické reakce
pokozKy na prunik cerkarii schistosom vyvijejicich se bézné u ptaku
a nékterych savcu.

Tito cizopasnici se vyvijeji ve ruznych druzich sladkovodnich a
morskych plza a kontaminuji tak prostfedi jezer, rybnikt a mofi.

Cerkarie se pri dostavaji pfi koupani do kontaktu s lidskou
pokozkou, do které se zavrtavaji a vyvolavaji tak alergickou reakci.

U vétSiny pfipadu cerkariové dermatitidy neni nutnou vyhledat
|ékare.



Ornithobilharzia spp.
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Fylogenomika a diverzifikace
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Vasotrema c.f. robustum — Physidae
Spirorchiidae (W702) - Planorbidae
Austrobilharzia varialandis
Ornithobilharzia cancaliculata Charadriiformes |Caen°ga3tr°p0da

Schistosoma japonicum

Schistosoma bovis I

Mammalia | Pomatiopsidae

Schistosoma haematobium
Schistosoma nasale
Schistosoma spindale

Schistosoma mansoni

Schistosoma sp. (W555) m
Schistosoma edwardiense

Bivitellobilharzia nairi Proboscidea | unknown

Macrobilharzia macrobilharzia Suliformes | unknown, *Planorbidae

Mammalia | Planorbidae, Lymnaeidae

Schistosomatidae sp. - W688

Heterobilharzia americana . .

Schistosomatium douthitti Mammalia | Lymnaeidae &
Bilharziella polonica nseri -, Grui-, Podicipe — forms| Planorbida
Avian Schistosomatidae 3 (C1) Unknown | Chilinidae

Anserobilharzia brantae

Allobilharzia visceralis

Trichobilharzia stagnicolae

Trichobilharzia szidati A if
Trichobilharzia c.f. szidati NSEMorMmes I

Trichobilharzia querquedulze Planorbidae, Lymnaeidae, Physidae
Trichobilharzia regenti h

Avian Schistosomatidae C . .

Avian Schistosomatidae C2 Anseriformes | Planorbidas

Avian Schistosomatidae C11 DAS Clade 2
Avian Schistosomatidae G
Avian Schistosomatidae B
Giaantobilharzia huronensis
Marinabilharzia patagonense
Dendritobilharzia pulverulenta
Avian Schistosomatidae D
Avian Schistosomatidae 2
Avian Schistosomatidae A
Echinostoma caproni

- Anseriformes, Charadriiformes Passeriforme:
Planorbidae, Physidae, Siphonariidae

Anseriformes | Planorbidae, Chilinidae
DAS Clade 3
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Zivotni cyklus ptacdich schistosom




Cerkariova dermatitida — penetrace cerkariemi

Cercariae penetrate
the skin of the birdk €) Eggs are passed
in feces.

and migrate to blood

Humans are exposed to
the dermatitis-producing
cercariae.

vessels to complete o o0
the cycle. @ m;'
%

/

© < @ “
——— @ Eggs hatch and

The parasite develops in a “——— liberate miracidia.
molluscan intermediate host.
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g.10-7. Firstintermediate hosts of human flukes. (From the United States Naval Medical School Laboratory

Physopsis africana

Planorbis boissyi

@‘l\\-

Oncomelania Oncomelania
hupensis nosophora

Parafossarulus

Fig. 248 Bulinus sp.
¢ Bithynia
striatulus

fuchsiana

The snail intermediate host of Schistosarma heernotobivm. (Courtesy
C Whitehorn)

Segmentina
schmackeri

Gyraulus
prashadi

Lymnaea stagnalis

Fig. 249 Oncomelania sp.
C Whatethorn,)
Brotia libertina

The snail intermediate host of Schistosome jeponicum. (Courtesy



Cerkariova dermatitida
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Skin penetrace

Egg production
by worms
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Co je treba delat pro omezeni
cerkariové dermatitidy ?

Neplavat a nekoupat se v mistech, kde je
vysoka pravdepodobnost vzniku CD.

Neplavat v blizkosti zarostlych vodnich ploch,
kde se obvykle vyskytuje velké mnozstvi plzu

Okamzité po vystoupeni z vody je nutno se utrit
rucnikem.

Nelakejte a nekrmte ptaky v blizkosti vodnich
nadrzi, kde se lidé koupou.

Oznamte na patricnych mistech, kde je CD
problem, aby tyto oblasti mohly byt patricne
oznaceny.




Jaké jsou priznaky cerkariove
dermatitidy ?

Symptomy:

« Zarudnuti, paleni a svedéni pokozky
* Malé zarudlé pupinky

* Drobné puchyrky



Schistosoma — cerkariova dermatitida

Fig. 2.67 Cercarial dermatitis 3 days after exposure.
Though ‘swarnmer's itch wsually describes the cercanal dermabi
tis caused by hurman pathoge

i schistosomes. a8 here, cercanal —_—
derrmatitis can ocour in countries non-endemic for human schisto
somiasis, following exposurs to avian schistosarmes. (From Padin



Trichobilharzia, Ornithobilharzia

Figure 16.19 Cercarial dermatitis, or “swimmer’s itch,” caused by cercariae of avian blood flukes.



Cerkariova dermatitida

Cerkariova dermatitida je pusobena cerkariemi béznych druhu motolic
parazitujicich obvykle u ptaku a nékterych savcu.

Cerkarie téchto motolic maji chemotrofickou reakci na lidskou pokozku a
aktivné se do ni zavrtavaji. Tato penetrace pusobi lokalni podrazdéni
pokozky.

Bézné ji pusobi schistosomy rodu, Trichobilharzia a Ornithobilharzia
parazitujici obvykle u kachen.

Pripady CD jsou znamy jak se sladkovodniho, tak brakického prostredi.

Plz druhu Nassarius obsoletus, je mezihostitelem druhu Austrobilharzia
které se vyvijeji v morském prostredi a vyskytuje se na morskych plazich
mirného pasma,

CD by neméla byt zamérnovana se sezehnutim mofskymi medidzami.












Migrace motolic rodu Schistosoma

Larvae mature

inthe liver Acsp Assp Agsh
.Sb L AL
d a Cattle Population Sheep Population Goat Population
Worms mature 5. bovis 5. bovis 5. bovis
and pair off Larvae migrate to the left
/ heart and into circulation
Chronic ’

Worms migrate to mesenteric schistosomiasis
vessels of bowel or bladder

Larvae migrate first to

where females lay eggs the lungs through Mesp Mg sp Masp
venous circulation

Eggs retained / c

in tissue

Cercariae become
schistosomula

L
/ = s
V2 , | Zoonotic spillover
faeces or urine =

Eggs excreted in

Cercariae
penetrate
skin

]
AH,Sh AH,Hyb Auﬂa L Ayﬂb 4 AH,Sb
Cercariae released

HIESTWELE ( into fresh water .
Human Population
™
S haematobium 5. haematobium Hyb
?

?
S mansoni

Z “) Miysn d LS
) —-

S intercalatum Miracidia develop

e into sporocysts and Worm

S japonicum

roduce cercariae
~®--2x)
—H -
L
B o 2

pairs: S('

Ova Miracidia Miracidia penetrate LSh
hatch intermediate host
(snail)

Fig. 1. Schematic of the multihost, multiparasite transmission model: 5. haematobium, 5. bowvis, and Haematobium group hybrids in human and livestock
populations. Parameter description and categorization of worm genotypes in definitive hosts are detailed in 5/ Appendix, Tables 51 and 52.



Cerkarie penetruji pokozku

Diagram of Schistosoma mansoni cercaria

Duct opening
Head Gland —
Oral suckar —

Acatabular ducts (Blue) Cercarial Body

{100uM)

Pre-acatabular glands (Red)
Acetabulum a

Post-acetabular glands {Red) —

Glycocalyx (Green) rﬂ
|

Adapled from Dorsey ot al. 2002
Micron. 2002;33(3):279-323.

Tall (125uM}




Schiostosoma egg migrace
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Mode of infection

\k.l‘. ’

@ Skm penetratlon by cercaria from
contaminated water of canals aided by:-

® 1- Surface tension of drying droplets of
water.

@ Proteolytic enzymes secreted by
penetration glands.

@ Strong lashing movement of the talil
pressing the body of cercaria into
human skin
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Transcellular Paracellular
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Lipid matrix

/ Fatty  Aqueous Ceramide
\) w Plasma acids [ N

| A
i el membrane Cell cytoplasm . 4+
b

PO = ¢ iy
I'.' i = nw { “::;:"'_-':':'.'?:.'.::.‘:'.'('_-“:‘: J?TL-\‘:\_}%? ca

Follicular route Ecrine route

Intracellular
spaces

Keratin

t e
'L Lipids



Shistosoma - rozsireni

{f”"’ﬂ-ﬁﬁ‘? i
O Scistosoma mansoy
B Schistosoma haematebium
W Schwstesama infercakicum

I Scihwstosoma mekongi

I Mived & hoematoblsm or 5 mansom
3 Majar revers ared lakies

Fig. 2.52 Global distribution of countries where hurman schistosomiasis is transmitted.

Schistosome species have speciiic snail hasts whose habitat range defines the distribution of human disease. Thus only Sefvstosomo monsarn
& found in the Americas and Schustozome paparmcwr 2 only found in Asia. predarmanantly China and the Phibppines, Schustozome hearnotoby-
urn and Sehistosarme mansond are found throughout Africa and the Middle East. Schistosarma mekongr (Mekong River basin) and Schistosorma
intevealmturn (Central and West Africa) account for a minor portion of disease and have geographically mare restricted distribubons. [From
Calley D.G_ Bustinduy AL, Secor WE. King CH. Human schistosomiasis. Lancet 2014, Volurme 383, Number 9936, 2253-2244, Fig 2 (adapted
fram Gryseels and colleagues). wenwithelancet corm)



Host Penetration

Cercariae attach to the skin surface of an
unsuspecting bather.

Creep over the surface in search of an entsy
site.

Penetration through the epidermis.
Skin penetration takes variable period of time.

Cercaria loses it’s tail and becomes a
schistosomulum.




body

tail

Adult male and

female in copula




Schistosomulur

Cercarial tails

Cercaria




Vyvoj cizopasnika v mezihostitel

SPOROCYSTOGENOUS
/ SPORQCYSTS
DAUGHTER
SPOROCYST

IIIIIllllllllllllIIIIIIIIIIIIIl!llllIIIlllIIIIIlllllllllIIIIIlIlIIIIIII’ ‘

INTRAMOLLUSCAN DEVELOPMENT

| Schistosoma spp.|

SPOROCYSTOGENOUS

SPOFIOCYSTS

SPOROCYSTO-
CERCARIOGENESIS

(/)

GERCARIOGENOUS
||||||||||||||u|m|||||||||u|||u||||||||||||||m’ SPOROCYSTS

|
[}
]
|

HEAD / FOOT

VISCERA

Fig. 16.7

A proposed new interpretation of the intracellular larval development

of schistosomes for which several pathways are possible:
1. Cercariogenous sporocysts producing only cercariae;

2. Sporocystogenous sporocysts producing a new generation of

daughter sporocysts by direct sporocystogenesis, or by

B [CERCARIAE]

3. Sporocystogenesis taking place after cercariogenesis; or by

4. Simultaneous sporocysto-cercariogenesis. (Adapted from Jourdane
& Therdn, 1987; reprinted with permission from Biology of

London, 1987.)

Schistosomes (ed. R. Rollinson & J. C. Simpson), p. 87. Academic Press,









«+= Tail-first mode
*** Free-sinking madé

a, Artistic rendering (not to scale) of a typical transmission site where cercariae (immature, human

infectious stage of the parasites) emerge into freshwater from snails and aggregate near the water
surface®. b, Artistic rendering of the three distinct modes displayed by cercariae in their intermittent

swimming behaviour (Supplementary Video 1) termed (i) tail-first mode, (ii) free-sinking mode and

(i) body-first mode. Arrows indicate the direction of motion. Scale bar, 100 pum. ¢, Computationally

tracked snapshot of cercariae swimming in a vertical chamber (Supplementary Methods) showing

tail-first swimming (red) and sinking (blue) trajectories for 10 min (Supplementary Movie 2). The

resulting tracks of organisms have a strikingly columnar nature (Supplementary Movie 2) with very

little drift in the horizontal direction. This is due to the fact that cercariae are bottom-heavy swimmers

(Supplementary Fig. 2) and undergo a gravitational realignment such that their longitudinal axis is
aligned with the vertical with the body pointing down. Scale bar, 1 mm.
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Tangential body velocity
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a, Extracted dynamic shapes from high-speed videos of cercariae at different time points during a swimming cycle (Supplementary Methods). The
trajectory of the body is colour-coded based on the instantaneous velocity magnitude along the local tangent (§) to the mean swimming trajectory, shown
asasolid black line in the last panel. b, Illustration of kinematic parameters: the angle at the tail-body joint ¢, shown in blue, the angle at the tail-fork joint
@urshown in red and an effective bending angle of the tail ¢, shown in orange. ¢, Time series plot of the tangential body velocity along § (left axis)
demonstrates forward motion although the mean-curvature of the tail (right axis) is symmetric, seemingly appearing to be a reciprocal stroke. Grey regions
(12,3~ 4 and so on) correspond to power strokes where the body of the organism has a tangential velocity in the mean swimming direction, while white
regions (2> 3,4 » 1"and so on) are recovery strokes where the body moves in the opposite direction. Time is normalized by 1/f, where f=15.6 Hz is the beat
frequency. d,e, Snapshots of the transient flow velocity exhibiting reversing stagnation points. Vorticity fields obtained using particle image velocimetry
(PIV) during the power stroke and recovery stroke, respectively. The regions of vorticity remain attached to the organism and are not shed (Supplementary

Movie 4). f, Phase plot of ¢, and gras a function of ¢, clearly shows a finite area, hence revealing the role of tail-fork and tail-body joints in producing a

non-reciprocal swimming stroke, required for low-Reynolds-number swimming. Scale bars, 100 pm.
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R.

pairing 26th day onwards
T carries @ into
portal system for

oviposition
against blood
stream

some eggs
carried

| C
U, +vt
A =—056"C
glucose +¥*
amino acids £

S
eggs tear through blood vessels
into gut cavity

slow passage through
lungs 4th—14th day?

of collagenase

CERCARIAE emerge:—
9a.m~1pm.in sunlight

+¥* phototropic _
+¢ thermotropic:

USTRALORBIS

reaches liver
8th day onwards

20-L5days

hatching induced

osmotic pressure,

stratum corneum cytolysed by secretion
»z and hyaluronidase

daughter
sporocysts

sporocyst

MIRACIDIA
attack snail

eggs containing
mature miracidia
passed in faeces

42nd day onwards



Schistosoma - diverzita




Schistosoma mansoni




Schistosoma manson




