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Platyhelminth Systematics-New

Eupkalyhelminmes |
Catenulida Aﬂualunu)rpha Rhabditophora

\ Gut reduced or absent Ectolecithal eggs

Protonephridia reduced ~ Ovary with both egg- and
No frontal yolk-producing cells
Protonephridia unpalred
Spermatozoa without flagella

With frontal organ

Euplatyhelmlnthes

- Superclass Acoelomorpha
a. Simple pharynx, no
gut.
b. Usually free-living in
marine sands.
3. Also
parasitic/commensal on
echinoderms.




Euplatyhelminthes

2. Superclass Rhabditophora - with rhabdites

Epithelial cell

A Basement membrane

Circular mu

Figure 5
Turbellarian epidermis and body wall structure. A, Epidermis of
the polyclad Thysanozoon brockii. B, Body wall and cellular
epidermis of the triclad Geoplana. (A after C. Bedini and F. Papi,
in Riser and Morse 1974; B after Bayer and Owre 1964.)

Euplatyhelminthes

2. Superclass

Mowth and Rhabditophora - with
mple pharyne
rhabdites
. el a. Class Rhabdocoela
1. Rod shaped gut
Sactike gut-T [T (hence the name)

_ : 2. Often

AN g cals endosymbiotic with

Crustacea or other
invertebrates.

Euplatyhelminthes

3. Example:
Syndesmis
a. Lives in gut of sea
urchins, entirely on
protozoa.

Cimmon goregmer

Figare 10
Syedismis, & thabdocoe rom e gut of 4 300 ckin. (Afer
yman 19510




Euplatyhelminthes

Class Temnocephalida

a. Temnocephala

1. Ectoparasitic on
crayfish

5. Class Tricladida bliciocdacec
a. like planarians
b. Bdelloura

1. live in gills of
Limulus

Class Temnocephalida

4. Life cycles are poorly
known.

a. Seem to have slightly
increased reproductive

capacity.

b. Retain many
morphological characters
that permit free-living
existence.

Euplatyhelminth Systematics

Cestodaria
Rhabditophoran (Gyrocotylidea +
turbellarians  Aspidobothrea Digenea  Monogenea  Amphilinidea) Eucestoda




Parasitic Platyhelminthes
Old Scheme

Characters:

1. Tegumental
cell
extensions

2. Prohaptor
3. Opisthaptor

Superclass Neodermata

Outer body surface

a. Loss of
characters
associated with
free-living

existence.

1. Ciliated larval
epidermis, adult
epidermis is
syncitial.

8, The tegument and underlying body wall of a digenctic fluke
Tarciola u; bongitudinal sectionl. B, The begument and
sady wall of a cestade loross sectionl. 1A after L. T. Threadgold,
1963, Q. ] Micrase. Sed. 104; B after Barth and Broshears 1952

Superclass Neodermata

b. Major Classes - will
consider each in detail:

1. Class Trematoda

a. Subclass Aspidobothrea
b. Subclass Digenea
2. Class Monogenea
3. Class Cestoidea




Euplatyhelminth Systematics

Cestodaria
Rhabditophgran (Gyrocotylidea +
turbellariang  Aspidobothrea Digenea  Mdnogenea  Amphilinidea) Eucestoda
H m wentral \
wit' 3 cilibyy bands
Trematoda ]
cogan a sucker sntglgﬁ‘ .
deveopmantal stags
holdiast with
up to 16 hooks in larva
Neodermata
Epicermis shed at
ond of larval stage

Euplatyhelminth Systematics

Cestodaria

Rhabditophoran

turbellarians  Aspidobothrea  Digs
Huge vertral
sucker

jnea

tErprocety
Monogenea  Amphilinid

+

ba) Eucestoda

Carcomer,

Hea
but In any
dend stage

Class Cestoidea

Two Subclasses:
a. Subclass Cestodaria

1. Order
Gyrocotylidea

2. Order Amphilinidea
b. Subclass Eucestoda




Euplatyhelminth Systematics

Cestodaria
Rhabditopharan (Gyrocotylidea +
turbellarians  Aspidobothrea Digenea  Monogenea|  Amphilinidea) Eucestoda
Huge ventral / A o
ey omm. ment
with 3 cibbyy bnds
'llgrhr;abd:omm
anriar e .
e |~ Congiss,
/J’ deveiapmanal stage

up fo 18 hooks in larva

Parasitic Flatworms

a. Relative abundance
related to variety of
parasitic habitats.

b. Evidence that such
characters lead to great
speciation
c. isolated populations,
unique selective
environments.

Parasitic Flatworms

d. Also, very good
organisms for
examination of:
1. Complex life
cycles; selection
favoring them
2. Probability of
transfer; details of
parasite evolution.




Euplatyhelminth Systematics

Cestodaria
Rhabditophoran 1oy Y +
turbellarians  Aspidobothrea Diggnea  Monogenea  Amphilinicea) Eucestoda
Huge ventral P
Hea
‘W fput In any
deniopemantal stage

Class Monogenea
Characteristics:
1. Reduced oral suckers,
well developed posterior
ones.

2. Usually ectoparasitic, - _. ’ ‘ ) -
occasionally endoparasitic, “% J"! o
but usually on ectodermal BBy

structures. i

3. On frogs, turtles, fish.
a. Usually a single host in

life cycle.

Class Monogenea
Two major subclasses
a. S.C. Monopisthocotylea - simple posterior sucker.
1. Appear to be related to Aspidogastreans.
b. S.C. Polyopisthocotylea - complex sucker.

Tetracnchus menenteron
‘k-

“ﬁ "-’J*y‘ﬁ
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llae from a sole; Polyopisth lea p from a frog; Gyrod.
sp.; Diplozoon paradoxum from fish.

Class Monogene
Life cycle examples: B
a. Dactylogyrus, much like ,
Gyrodactylus
1. infects the gills of
bottom-feeding fish (Carp)
2. adult -> zygote to
bottom -> hatches to
oncomiracidium -> swims
to host -> adult.

Class
Monogenea




Dactylogyrus Life Cycle

Swimming
form 4

/
“‘h_. ..

botto Hatching
Fund " oncomiracidium

Class Monogenea

Life cycle examples:

Polystoma sp. (Heopolystoma 7)
b. Polystoma, [
Polystomoides,
Polystomoidella (turtles)

1. infects gills and
bladder of frogs.

2.when frogs get ready to
breed, worms do too

a. eggs into water when
frog eggs go in.

Polystoma Life Cycle

b. Larvae can either attach
to larvae and develop with
frog OR attach to tads and
accelerate their
development.
a. “Abnormal" behavior
seems to promote rapid
reproduction.

c. Note high probability of
transfer to definitive host.
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Choriocotyle Life Cycle

parasite of whiting
(Scotland); also NA
fish.

1. Most monogeneans
have copulation
2. This one doesn't -
gametes released into
blood of host, find their
way to seminal
receptacle.

FIG. 80, Chorironie bouisianenais, from the glls of
sathern whitieg. (From Hargs. Courtes of the Trass.
actions of the Amevican Microscopical Society.)

Diplozoon Life Cycle

A parasite of fish

1. forms permanent

copulatory pairs.
2. Begins in larvae - knob
forms that becomes attached
to ventral sucker of another ___
larva.

3. As they grow, penises
enter vaginas and the worms

are bonded for life. Pt e e 1 4

West African Scunce Association.)




Arinoides
raphidoma

A parasite of Gulf of
Mexico fish.

1. Note opisthaptor;
adapted for broad
attachment of host

gill filaments.

FIG. 87, Arincides raphidoma. a monogenetic rema.
nesbe frie Gulf of Mexico fish, {From Hangs. Coursesy
of the Procerdings of the Melminthological Secwey of
Washingsn. )

Class Trematoda
1. Parasitic
flukes with
many hosts in
life cycle.
2. Endoparasitic et
with complex
life cycles i
3. Over 9000 =
spp among 2
classes

Class Trematoda

2. General
Characteristics:

a. Two
suckers: oral
and ventral
1 — et (acetabulum).




Class Trematoda

b. Very complicated
reproductive tracts. SR
cma_ /R e
1. Usually asexual Riagsiar -
reproduction in .., o
intermediate hosts. “™ 57 PR ARR—
2. HUGE fecundity oo 2 -
T -
a. seems to be . B/ -
associated with life - N AY — veaoegurs

cycles with By st
unpredictable transfer
to next stage.

A
Chuter body surface

ClaSS tl::rlzm:iu.a v
Trematoda =
Spine——"#
Basement ) —
5. Internal :"“:““' b
parasites acle ees
a. integumem is Longiadil

specialized for
absorption

Figure 7

4, The tegument and underlying bady wall of 2 digenetic Auke
Fasciola hepatica; longitudinal section). B, The tegument and
sody wall of a cestodr cross section). (A after L. T. Threadgold,
1963, Q. |. Microsc, Sci. 104; B after Basth and Broshears 1962.)

Two Major Subclasses

1. SC. Aspidogastrea
(Aspidobothrea) -
single host;
occasionally 2, with
large sucker.

2. SC. Digenea - 2-3
hosts in life cycle
usually mollusc,

vertebrate,
sometimes a plant.




Subclass Aspidogastrea

Two major families:

a. Family
Aspidogastridae -
round ventral sucker
1. Cotlyaspis,
Aspidogaster- usually
mantle parasites of
clams.

a. But also enter
turtles and frogs.

Aspidogaster conchicola

An example of a species which has a
facultative vertebrate host.

Adult worms live in a large range of
freshwater snails, bivalves, teleost fish
and turtles. There are contradictory
reports on how molluscs become
infected, either by eggs containing
infective larvae or by larvae after
hatching. Vertebrates become infected
by eating infected molluscs




Subclass Aspidogastrea

b. larval stage: cotylocidium

Cotylocidium larva

excretary
| bladder cell

posterior sucker

b. Family
Stichocotylidae -
elongate, slender (10
cm!)

1. inhabit bile ducts
of skates

2. Stichocotyle




Life cycle of Lobatostoma manteri.

gonopare & pharynx

cascum
adhesive

) disc
wid Fizerum
1

Trachinetus bleoki
w, [Fnub-nosed dart)

posterior
appendage

Subclass Digenea

1. 2-3 hosts in life cycle
usually mollusc,

vertebrate, sometimes a
plant.

LIFE CYCLE OF

Generalized life DIPLOSTOMUM SPATHA

cycle —a gull
parasite.

Egg -> ramo N—

miracidium ->

sporocyst ->

redia -> cercaria

>

metacercaria ->
adult.

e




Trematode Eggs

“Eggs” are really
zygotes.
They are assembled in
the ootype (Mehlis’
gland).

Seheimatic representation of the oogenciog of 3 digenetic

Dramiag by Willam ey and Claier Cirinen

LIFE CYCLE OF
Generalized life A
cycle —a gull
parasite.
Egg ->
miracidium ->
sporocyst ->
redia -> cercaria

>
metacercaria ->
adult.
Miracidia
Hatch out of eggs, = rmouss
usually when they ;ﬁ’a‘ F«Y;- oy

contact water; then ...
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locate a mollusc, usual =i
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LIFE CYCLE OF

Generalized life [DIPLOSTOMUM A

cycle —a gull

parasite. v

Egg -> oD e

miracidium ->
sporocyst ->
redia -> cercaria
>

o

metacercaria ->
adult.

Replicate within snail;
sometimes with multiple
generations; asexual
reproduction enhances
parasite’s body mass.

LIFE CYCLE OF
Generalized life DIPLOSTOMUM Al
cycle —a gull
parasite.
Egg ->

miracidium ->
sporocyst ->
redia -> cercaria
>
metacercaria ->
adult.




Redia

In some species, sporocysts
produce feeding stages that may
consume either the host or other

parasites; they too may have
multiple generations.

-

BUODAL &, J. Hoseman

LIFE CYCLE OF
Generalized life [DIPLOSTOMUM SPATHA
cycle —a gull
parasite.
Egg >

miracidium ->
sporocyst ->
redia -> cercaria
>

metacercaria ->

adult.

Cercariae @0 @ 0
Either sporocysts or redia ,
may produce a swimming ~ © 1 7 7 "

or crawling stage that seeks % /| f

a new host. N M




LIFE CYCLE OF

Generalized life DIPLOSTOMUM
cycle —a gull
parasite.
Egg ->

miracidium ->
sporocyst ->
redia -> cercaria
>
metacercaria ->
adult.

Metacercariae

Cercariae find a

suitable host and form T =

. . Parégo_q@grke‘mcom

a resistant resting e
stage; cysts may form 3

on or within the
intermediate host.

LIFE CYCLE OF
Generalized life DIPLOSTOMUM Al
cycle —a gull
parasite.
Egg ->

miracidium ->
sporocyst ->
redia -> cercaria
>
metacercaria ->
adult.




When the definitive
host ingests the
metacercaria, the
metacercaria excysts
and matures into an
adult worm.

Adult Worm

Clonorchis sinensis
Y
: adult

781
s ’C.gi
=

(by P.W. Pappas and S.M. Wardrop)




