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GENERALIZED LIFE CYCLE PATTERNS 169 =

GROWTH AND METAMORPHOSIS PROLIFERATION
s 7 N ™ )
d. sporocyst
egg —— miracidium —— sporocyst < redia —m——t cercaria
' redia —

GROWTH, METAMORPHOSIS, AND SEXUAL MATURATION

I\

( A
penetration of vertebrate definitive ~adult Schistosoma spp.
host without encystment ~ via schistosomules

cercaria penetration of second intermediate
host followed by encystment
FISHES - Clonorchis sinensis, Metagonimus yokagawai,
Heterophyes heterophyes metacercariae

MOLLUSCS - Echinostoma revolutum
CRUSTACEA - Paragonimous westermanti

encystment on vegetation
Fasciolopsis buski, Fasciola hepatica

FIGURE 9-17  Flowchart showing life cycles of trematodes that infect humans.
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TGURE 9908 Miraadium of Schistosome

Secondary
sporocyst
CENFRALIZED LIFE CYCLE PATTERNS

Oral sucker Ventral sucker
Eve spot ' Genital primordium

Collar

Birth pore

FIGURE 9.21  Cercaria of Clomorchis simensis,

FIGURE 922 Gereralized drawing of an encysted metacercaria.
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CI, CS, cirrussac
D, fused vitelloduct
EG, egg
EX, excretory bladder
GL, prostate glands
GP, genital pore
IN, intestinal branches (interrupted)
L, Laurer's canal
MGl il s B s
OS, oral sucker

OT, OV, ootype( coeust ¥s1uldys), ovary

PH, pharynx

RS, receptacle seminal

TE, testis

UT, uterus

VD, vas deferens

VE, vas efferens

VI, vitellaria( g! €ieusy 5 5! 83y slgs S 0)
VS, ventral sucker
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FIGURE 9416 Eggs of some digenetic trematodes parasitic in humans. (a) Clonorchis sinensis, 27—35 mm by
1220 mm, non-shaped, operculum at narrow end. (b) Paragoninmus westermani, 80118 mm by 4860 mm, oval,
operculum at flattened end. (¢) Fasciolopsis buski, 130-140 mm by 8085 mm, ellipsoidal, inconspicuous oper-
culum. (d) Schistosoma japonicum, 7-100 mm by 50-65 mm, round to oval, inconspicuous lateral spine, no
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FIGURE 921 Generalized digenetic Mouth
trematode. (a) Diagram of entire (a) p
organism. (b) Detailed diagram of harynx
male (right) and female (left) genitalia. Esophagus
Caecum
Metraterm —

Common genital pore
Male genital pore

Oral sucker

Common genital pore

Ejaculatory duct

—— Cirrus pouch

Seminal vesicle

Ventral sucker

— Vas deferens

Vas efferens

—— Vitelline gland

Vitelline duct

Vitelline reservoir

Ovary ——
Clrrus pouch Seminal receptacle-
Seminal vesicle Oviduct —__
Mehlis’ gland 7—
Vas deferens Ootype
Uterus

— Testes

Laurer's canal
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Tanned eggshell




Surface invagination

| Distal
cytoplasm
Basal lamina
Circular muscle zone
Fibrillar lamina
Longitudinal muscle zone =====
Cytoplasmic connective
Microtubule

Secretory granule

Proximal
"~ cvtoplasm
Rough endoplasmic
reticulum

Nucleus
Mitochondrion
Golgi complex

| C'yton (subtegumentaﬁell)
|
«— Parenchymal zone

FIGURE 9.3 Tegument of a digenetic trematode.



Families:

Family Fasciolidae
Family Dicrocoelidae
Family Opisthorchidae
Family Schistosomatidae
Family Echinostomatidae
Family Paragonimidae
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Fig. 65. Fascioa HEpaTICA.—Diagram of the reproductive system.
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Fasclola hepatica

%
- Both infections and intermediates
”? Occurrence not known
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Egg of F hepatica

9

1-Oral sucker
2-Esophagus
3-Intestine

4 Genital Pore
5-Ventral Sucker
B-Uterus full of eggs
7-Ootype

8- Ovary

0.-Testes

10- Vitelline glands
11-Opercule of the egg
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Fasciola hepatica
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ioloides magna. Note the operculum

FIG. 45—Ovum of Fasc
at one end. x 410.




Fig. 23. Metacercariae of Fasciola hepatica on
blades of grass (actual size 0.3 mm).
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Dicrocoelium dendriticum




S ——

_—(Rudolphi, 1818) Looss, 1899
SYNONYMS
Fasciola lanceolata, F. dendritica, D. lanceolatum.
DISEASE AND POPULAR NAME
Dicrocoeliasis , dicrocoeliosis; lancetflukeinfection.

—

Dicrocoelium dendriticum ST

Dicrocoefium dendriticum

(by P.W. Pappas and S.M. Wardrop)
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Adult found in Blle duct
of plant-oating animal
Dofimitive Nost becomes INfec ted - (
when ant s accidemally Ingesteds e M, l

At hangs by mandiblos
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After ingosticn
s achkdium haten
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Slime balls containing
cercariae are deposited by snaill

Zebrina deterita
Cionella lubrica
Helicella
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Dicrocoelium hospes Looss, 1907, is found
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Eurytrema pancreaticum (Janson, 1889)

e b g e e
Aewa bals bsae ( Grasshopper)









}i,_, © CD-ROM LLUSTRAT

LR

ED LECTURE NOTES QNAR(

v

P AL MEDK
2N



















Fig6

A- Final Hosts: Sheep & cattle

and rarely man

B-Snail intermediate hosts
1-Egg of D dendriticum

2-Miracidium

3-Slim Ball laid by

smail
4-Ant (2nd intermediate
hest) eats slim balls

5. Mature Metacercaria

LIFE CYCLE OF DICRO COE LIUM DENDRITICUM
’

!
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Fasciolopsis buski
(Lankester, 1857) Odhner, 1902

SYNONYMS

Distoma buski Lankester, 1857, Distoma crassum Busk, 18509.

DISEASE, POPULAR AND LOCAL NAMES

Fasciolopsiasis or fasciolopsiosis; Busk’s fluke infection; Pa-yard bai-
mai nai lumsi (Thai).
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e Metacercariae on water
plant ingested by humans
or pigs, causing infection
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A\ = infective Stage "/\" il \-;d Adults in
. . %" Unembroynated eggs

A- Diagnostic Stage " passed inyfeoes small intestine
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Fasciolopsis buskr

(c) PWP ovary  uterus (with eggs)
- ventral sucker

omm 199

oral sucker
gut

vitellaria Mehlis® gland

(by P.W. Pappas and S.M.Wardrop)
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= Family Opistorchiidae
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Pharynx

Esophagus

Intestine

Cuticle

Vas deferens
Uterus
Ovary

Seminal receptacie
Testes

Excretory bladder

Human Liver Fluke (Clonorchis sinensis)
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Clonorchis sinensis




Metacercarniae in flesh or
skin of fresh water fish are,
ingested by human host.

SAFER-HEALTYMIER« PEOPLE™

http://mww.dpd.cdc.gov/dpdx
3 A= Infective Stage

A= Diagnostic Stage

s

Free—swnmmung cercariae / N
encyst in the skin or flesh _ .

of fresh water fish. 9

Eggs are ingested
by the snail. e

Miracidia Sporocysts Redi | Embryonated eggs &
porocys lae  Cercariae passed in f _ biliary duct
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Clonorchis sinensis NS

2mm

Ov
Sr

Adult- Carmine Stain N Adult- Haematooylin Stain
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http://ucdnema.ucdavis.edu/imagemap/nemmap/ent156html/slides/fromCD/2841/1.GIF
http://ucdnema.ucdavis.edu/imagemap/nemmap/ent156html/slides/fromCD/2841/2.GIF
http://ucdnema.ucdavis.edu/imagemap/nemmap/ent156html/slides/fromCD/3250/72.GIF
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Clonorchis sinensis
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Opisthorchidae: Parafussarulus, Bulinus
Facsiolopsis: Segmentina

Hetrophydae: Melania, Onchomelania
Paragonimus: Bethynia
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Melacercariae in Besh or ~—y
skin of frosh water fish aro,
ingested by huoman host. A

MEALTHMIEN »FEOPLE "
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-/\——/\/ A = Infective Stage
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Heterophyidae
Heterophyes heterophyes
Metagonimus yokogawai
Haplorchis pumilio
Haplorchis taichul
Centrocestus formosanus

Stellanchasmus formosanus
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Duodenum: Villi
Periodic WA
Acid Schiff [ & BNNNET  Goblet
Stain (PAS) N \ENGE, \ENL S~ Cells

Stains complex
carbohydrates
(mucins) and
negative charges
strong magenta

Crypts of
Lieberkuhn

lands (secrete
ey ", bicarbonate-rich,
.- %= lalkaline mucus)

SRR Young & Heath, Wieaky s Fundional Histology 4 ed.
(2000), p263 Fig 14.170
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Cercariae penetrate the
skin of fresh/brackish
water fish and encyst as

metacercanae in the
tissue of the ﬁshﬁ

e’ Cercariae released

Snail host ingests eggs,
miracidia emerge from
eggs and penelrate the

SporocystsmipRediae mip Cercariae
in snail tissue

snail's intestine w

5

Host becomes infected by
ingesting undercooked ﬁshA

containing metacercarnae
:, g{

Fish-eating mammals
and birds can be
infected as well
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http:/Awww.dpd.cdc.govidpdx

Metacercariae excyst
in the small intestine

0 Adult in small intestine

7 A | A\ = Infective Stage
Embryonated eggs each with _ _

a fully-developed miracidium A = Diagnostic Stage
are passed in feces
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SUNME I KENVMATODEDS AND LGULDS

INTESTINE

UTERUS

OVARY OVARY

FASCIOLOPSIS BUSKI PARAGONIMUS WESTERMANI

GONOTYL

HETEROPHYES HETEROPHYES METAGONIMUS YOKAGAWAL

SCHISTOSOMA SCHISTOSOMA SCHISTOSOMA
MANSONI HAEMATOBIUM JAPONICUM SCHISTOSOMA SP
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Gastrodiscoides hominis

Watsonius watsoni
Fischoederius elongatus



Py e P S g .
— A A e A R s - i LA, -

~Gastrodiscoides hominis
Outiaasd agagicndal

cane cudy b lyla K55 5058 lanlie 5-8 o

sig, YL (olsS s asSiw o Ml o

S oSl ey 0

S e e b
wiewa Gllsadle JSO) 4l

ls eSS 0

asalias Ko Jlo Lo ety o SI1 0

O A Ldigs Jaa ) (dadad dakad ) glgs sla sy o
aiyla 518 Ak

S . s S
ala 5158 asSe

sola JS 5uas JoSuhs Jhsa @

O Gl B LS Ol o 58 slasag, o

ATt oS g S Ho oLl glgolail e




S350 il ady pia Sy bl g Jslw 24 o JsS nl (S (38! LgarS
FAL (6 9 (69 Crmrcugygenl Ul po e 5 5Sala Gg5la
s OLALS (555 S e Lo

$3S lise «Oly (lisane o8 i g «Sea olial bk b

o bals oale by 5 ol 338 (595 S eulin Gupsa o]y 51 LJELT (il baaly Gl 5ae
e oS 3y Jlgal 8039, ¥ L (6lsS g agSi balaa gl
Gl ohd wia Hu ¢ g (oo ol WSS (oo suliien] 46S G lsias L] £ gdua 51 Lo sa




Watsonius watson
Gy 5 Csd 4 Hade (Sl G elSis 9 B 8T xe Ha (sane (b JSO

Fischoederius elongatus
l:u.ui s C)Kd.b.é Jgil
Sy b (Suli



Diplostomatidae suilegicuslyn 3ulgila
Fibricola s Alaria « Diplostomum _uia
D Bl Lo 5 LISy ol (sl 48 LYT (uias 5
Sleadl 5 Hblas S g8l o

G g @e b ps8 o ls S il Bls assasl e (gl aas
OLbore b s aelinsd Hapsa b Dhaslan Glesl (gl5n S suugie S gy
(oSl ) Sasilyl

«
~

Sreasre slgS5as 5 unys (g3585 sae




Nanophytidae 54/sila
Nanophyetus salmincola salmincola
Nanophyetus salmincola schikhobalowi
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Echinostoma ilocanum

Fascioletta ilocanum garrison « Euparyphium Ilocanum
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A-Dog, cat,pig and man
the definitive hosis

B-Pila, Gyraulus and bivalves
2nd intermediate hosis

1-Egg of Eilocanum
2-Miracidum
3-Giraulus, first
intermediate host
4-Free cercaria
S-Metacercaria




1-Oral Sucker
2-head collar

3-Spines on head collar
4-Esophagus
S-Intestinal branches
6-eggs in he uterus
7-Ovary

8-Testes

9-Vitelline Glands
10-Operculum
11-Embryo inside egg

Echinostoma flocanum




o Some of the species of Echinostoma:

e 0 E. ilocanum
o E. malayanum
o E. revolutum
E. hortense
E. caproni

E. paraensei

Rl o bt eniilohiio)

E. trivolvus




Echinostoma

uterus (with eggs)

ova
¥ oral sucker

ventral sucker

Mehlis' gland vitellaria



Adult

1.5mm




adult worm

W

Cercaria

generations







Echunastoma capron

A Canp

Mra-mosuscan stages
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Echinostoma sp.

Zeter Darben

Adull

1.5mm
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SCHISTOSOMA HAMATORBIUM

SCHISTOSOMA MANSONI

SCHISTOSOMA JAPONICUM
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I're. 2. Schematie representztion of the three most important schistosomes ol man,
ge, Gynecophoric canal; os, oral sucker; ws, ventral sucker. Notice the difference in tuber-
enlations, {From Belding, D). L, Clinical Parasitology. Appleton-Century Co., New York,

1942))
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A\ = Infective Stage
A= Diagnostic Stage

o Cercariae released by snail
into water and free-swimming

BAFER -HEALTHIENR - FEOPLE™

http:/AMwww.dpd.cdc.gov/dpdx

Sporocysts in snail o A
(successrve generations) A

N\

/ Cercariae lose tails during
0 penetration and become
schistosomulae
4 Penetrate

/\

0 Circulation

A skln

o Miracidia penelrate
snail tissue

AL Migrate to portal blood
\ in liver and mature

into adults o

\--"

Eggs hatch
releasing miracid

Paired adult worms migrate to:
mesenteric venules of bowellrectum
B 7 (.laying eqggs thgt circulate to the
S. manson | liver and shed in stools)
’ C venous plexus of bladder
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 Schistosoma
Life cycle for all species
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Renge 6.4-20 x 0.25~1 mm

Life cycle in humans

na species (blood flukes)
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1. Pass lissue
% lumen of visoera
ad are voided
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Cercariae
Losa tals, penstrate skin
of host in 3-5 minuks
and enter crculation
via lymphatcs




Morphology
S. haematobium

o Ovary pestenior half

Host: Bulinus

4-5tesxs
Tegqument
equment slighthy

Terminal spi
12-170 ?4'5'-70 pum

Distribution
S. haematobiiem: 78 million
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S. mansoni: 57 million
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Scanning electron micrographs of: a)Day 1 skin schistosomulum; b)Day 2 skin schistosomulum; ¢)Day
4 lung schistosomulum; d,e)Day 7 lung schistosomulum; f)Day 8 portal system schistosomulum



pathology

Penetration of the skin by cercariae (1)

Skin penetration may not be apparent. Human and some non-
human Schistosoma species cause cercarial dermatitis
(swimmer's itch). This manifests with papules, macules, vesicles
and intense itching,

Migration and maturation of immature worms (2)

There are general toxic and allergic symptoms including
urticaria with eosinophilia, fever, abdominal pain and tender
hepatosplenomegaly. This is known as Katayama or snail
fever.

Damage by eggs in tissue (3)

Resulting damage depends on the severity of the parasite
load. An inflammatory granuloma forms with epithelial, giant,
plasma and eosinophil cells and fibroblasts (Hoeppli reaction).
There is subsequent fibrosis and calcification. Such damage
may be local and /or ectopic.
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