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« 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
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Morfologie - gonochoristi

Mehlis' gland
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Pohlavni dimorfismus

Oral sucker Esophageal
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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



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)



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




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 - kopulace
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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



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




Shistosomulum

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




Pohyb schiostosomula v ceve

m

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



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



" 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




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,



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 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 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




RozsSireni S. haematobium
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Schistosoma haematobium

| Africanus Group [ Tropicus/ Truncatus Group

Forskalii Group L - Reticulatus Group



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






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
. K( »'\ .nr-"r’"/";l
Lateral spine v @ a
Ovum 1-4 ova in uterus 140-180 x 4570 um ) ) 2R
) e i~ A
N T
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o
?
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Host: Biomphalaria




RozsSireni S. mansoni




Schistosoma mansoni

Figure 29.4 Biomphalaria glabrata, an important intermediate



Schistosoma mansoni v cévach
hostitele

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



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 |




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.



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




Rozsireni S. japonicum
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Schistosoma japonicum

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




Schistosomy - haematofagie




Patogenita - schistosomy
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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.
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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
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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.



Cerkariova dermatitida - vyvoj

Humans are exposed to

the dermatitis-producing Cercariae penetrate

cercariae.
the skin of the birds @ Eogs are passed
and migrate to blood in feces.
vessels to complete > oo
the cycle. o0 O
e® o

3 RGN ® O (2
: A Eggs hatch and
The parasite develops in a " ———— Iilz?g'ate miracidia.
molluscan intermediate host.




Planorbis boissyi

=
-
e
- % . Parafossarulus Bithynia
Oncomelania Oncomelania striatulus fuchsiana
hupensis nosophora

Segmentina
schmackeri

Gyraulus
prashadi

Brotia libertina
Lymnaea stagnalis

iig. 10-7. First intermediate hosts of human flukes. (From the United States Naval Medical School Laboratory



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



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.
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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



