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PHYLUM PLATYHELMINTHES
of significant _economic and
MATERIALS NEEDED: nealth consequence.

Class Turbellaria: CLASS TURBELLARIA
(Figures 5.1, 5.2, 5.3, 5.4, 5.5)
+ Whole mount slides of

Planaria This is the only freciving
+ Cross sectionl slide of class within the Platyhelminthes
Planaria with three sections. We wil examine a representative
+ Live cxamples of tarbellariancommonly referred
Plaiyhelminthes. © ‘as the brown planaria
(Dugesia_ tigrina. Brown
Class Monogenia planarians arc inhabitants of
freshwater ponds, streams and
+ Whole mount slide of spring _secps. | They are
roprcsentative specics. scavengers and micro-carnivores.
Class Trematoda: BEHAVIOR
Whole mount of Clororohis. Obtain a living specimen of
Whole mounts of variotis planaria from the container and
larval stages including: Place it into a watch glass with a
sporocysts, miracidium, small amount of water.
rela, and cercarioe Observe the movement of
+ Whole mount of male and the animal for o few minute.
Temale Sohistosco: Based on your observations what
mechanisms do you think they
Class Cestoda: employ for locomotion? ~ Touch
the animal gently on the anterior
 Whole mount siides of scolex €0 What is its responsc? Now
s 1 s touch it gently on the posterior
e €nd; again observe its response.
It et What might you infer from these
bt observations?

Expose the animal to a
The Platyhelminthes is the  StTong dircctional light. Point the

s gl e
sy BT
oy sl R L Sl S
W s, Bl s
e e PRI, 41 MO directional light (iluminate the

While some (4,500 species) are  SPecimen from directly above
e e e ooty o with the light source). What is

a® it response? Now, move an
s St e object such as the  wooden
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handle of a dissecting needle in
front of the animal, being careful
to not produce a shadow as you
move the needie. What is the
animal's response?  What do
these responses of the planaria
1o light and motion tell you about.
their eyespots?

Place a small piece of food
fliver or cgg yolj at one side of
the culture dish.  What is the
animal’s response?

EXTERNAL ANATOMY

Note that the planaria is
bilaterally symmetrical and as a
consequence has an _anterior
and posteror cnd as wel as a
dorsal and ventral aspect.
Locate  these topograpbical
positions _on_ you _ specimen.
While both the posterior and
anterior_ends of the body are
bluntly rounded they are readily
distinguished from each other by
the presence of eyespots near
the anterior end of the body.
‘These simple sensory structures
function in_detection of Tight
intensity rather than in motion
or image formation. Just behind
the cyes you will note a pair of
blunt lateral projections. ~ These
are called aurloles, but in reality
have nothing to do with hearing.
Instead they function in olfaction
and tactile reception.

Note the large
gustrovascular cavity that
gencrally obscurcs most other
internal _structure on _ whole
mount slides. In the center of
the specimen you should be able
to see a clear space with an

n

oblong structure in the center of
the space. The clear spacc
represents the  pharyngeal
sheath and the oblong structure
in its center is the pharyax. The
planaria can extend the pharynx
through its _posterior _ventral
mouth to feed. Some species of
planaria have more than one
pharynx.

CROSS SECTIONAL ANATOMY

Obtain a slide with three cross
sections of planaria. The upper
most shouid be from the anterior
end of the animal, the middle
fom a section through the
pharynx and the lower from the

posterior end.  Begin by
cxamining the section through
the pharynx.

The outer most layer of
cells are cuboidal in shape and
‘make up the cpidermis. Do the
epidermal cells on the ventral
and dorsal surfaces appear to be
the samc? Examine them under
high power (45X) and sce if you
can discern a difference. Directly
below the epidermis is a layer of
circular muscle cells and below
that a layer of longitudinal
‘muscle cells. You should also be
able to see strands of dorso-
ventral muscle running up and
down. What would be the action
of each of these muscles on the
animal's body? (1) In the center
of the section you should be able
o see the muscular pharynx and
the lumen (hollow center) of the
pharynx. A narrow space occurs
between the pharynx and the
cells that make up the sheath.
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Lateral to the pharynx you
should be able to see one or more
sections of the gastrovascular
cavity.  Note that all of the
intemal  structures are
sumounded by rather
rondescript cells, These are
parenchyma cells that fill all
open spaces in the body of the
planaria_and help to maintain
the animals shape. You may be
abie to see one of the two vemtral
nerve cords, but they can often
be difficult (o locate. Examine
the other sections on your siide
and compare them to the central
section.

CLASS TREMATODA
(Figures 5.9, 5.10,5.11, 5.12)

The  tematodes  are
commonly called fukes. Al
trematodes are internal parasites
with o complex life  cycle
involving more. than one larval
stage. The larval stages gencrally
reside in invertcbrate _hosts,

especially gastropods, or in fish.
The definitive host is almost

‘without exception a vertebrate.

The example of Trematoda
that you will examine in the
laboratory today is_Clonorchis
sinensis ( the Chinese liver
fulke).

INTERNAL ANATOMY

Clonorchis bears a strong
superficial_resemblance to_the
planaria that you have already
examined. Note however that

n

unlike the planaria the internal
organs and structures of
Clonorchis are readily observable.
Why is this sc? What is the
‘adaptive significance of it? (2)
Begin by cxamining  the
general external anatomy of this
species. Do you see any sensory
structures? What aspect of the
‘animals life history do you think
accounts for your observation?
(3) Note the anterior medial
mouth and the large ventral
sucker more appropriately called
an acetabulum. The acetabulum
serves to attach the fluke to the
wall of the bile duct. It is located
about one-fith the length of the
body from the anterior end.
Digestive system. The digestive
system of Clonorchis Is much less
developed than in planaria, Just
interior to the mouth fics a
muscular pharynx that is used
10 aspirate (suck in) Suids, biood
cells and abraded tissue. Just
posterior 1 the pharynx the
digestive system bifurcates, each
branch extending laterally almost
the entire length of the animal's
body. Many authors refer to
these as intestines, but in reality
they are simply two caeca that
form the bulkc of the animals
gastrovascular cavity.
Reproduction. The reproductive.
system of Cloriorchis is extremely
well-developed  (a__condition
encountered  in
parasites). Why do you suppose
this is? (4) In the vicinity of the
acetabulum you should be able
10 sce the genital pors, through
which  both  sperm and
embryonated eggs exit the body.
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In the male system the
genital_poreconnects to_the
seminal vesicle (vas deferens)
and runs posteriorly towards the
large lobed testes at the extreme
posterior_portion of the _body.
The seminal vesicle splits with
one branch entering cach testis.
In many species of trematodes
the male system possess a
copulatory structure called the
lerus. This structure is absent
in Clonorchis cven though
fertilization is intemal.  In
Clonorchis the vas deferens is
often difficult to observe due to
the density of the uterus.

The vagina of the uterus
connects with the male system at
the genital pore. Just behind the
vagina is a large and convoluted
uterus that generally s filled
with shelled eggs. Just posterior
to the uterus is a small lobed
ovary. Immediately posterior to
the ovary is the seminal
receptacle, which stores sperm
1o be used in fertilization. The
yolle glands are large, fairly
diffusestructures located along
the sides of the body. They are
adjacent, but lateral 1o the
uterus. Near the posterior end of
each yolke gland you should be
able io see a thin yolk duct
leading from the gland to the

ovary.
Excretory system. The
excretory system s relatively
simple in Clonorchis. A pair of
Iateral excretory ducts exticads
from near the anterior end of the
body posteriorly and _converge
medially in the vicinity of the
testes to form a single large
excretory bladder that then

emptics to the outside through a
terminal excretory pore.

LIFE HISTORY

Clonorchis ia & common intermal
parasite of humans in regions of
the orient where freshwater
fishes are eaten either raw or just
slightly cooked. As an adult the
flukes reside not in the liver but
rather in the common bile duct.
The adult can achieve a length of
two or more centimeters and can
live in the host’s bile duct for
years.  Light to moderate
infestations  are _virtually
asymptomatic. Heavy infections,
however, can result in serious
medical complications.
Clonorchis, ke most
Trematoda, are monoecious, but
cross-fertilization is _the rule.
Once cggs are fertilized they
begin o develop while still in the
uterus. By the time they are laid
and pass through the hosts
digestive system the “egg” is said
0 be embryonated and contains
the first larval stage. This stage
is the mircidium. I is ovoid
and ciliated. Upon being caten
by an appropriate_intermediate
host (a snall) the miracidium
hatches and migrates to the
snails digestive gland where it
transforms into a second larval
stage, the sporocyst. The
sporocyst undergoes _larval
amplification and _ produce:
large numbers of redia (3 third
larval stage). The redia also
reproduce by larval amplification,
producing a fourth larval stage
called the cecarine. Larval





[image: image5.jpg]Platyheiminthes

amplification is_highly adaptive
since o single ingested
miracidium can _ ultimately
produce hundreds of thousands
of infective cecarige.  The
cecariae leave the snall and for
short period of time become free
swimming. If they encounter an
appropriate_second intermediate
host (the Chinese._golden carp)
they burrow into the body of the
fish and encyst in the muscle
where they become
metacecariae. If the infected
fish is captured, insuficiently
cooked and then eaten by a
person the metacecariae emerge
in the small intestine and
migrate up the bile duct where
they undergo their final
transformation 10 an _adult.
Examine whole mount slides of
the various stages within the
Wife cycle of this interesting
species.

Schistosoma.

You will now fum your
attention to a second example of
trematodes. These are the biood
flukes of the genus Schistosoma.
Unlike, Clonorchis, Schistosoma
present a very real and
widespread public health hazard.
Schistosomes infect over two
hundred_millionpeople_world-
wide and are responsible for
scveral million deaths a year. In
addition to the out-right deaths
schistosome infections _produce
heavy societal strains due to the
debilitating _effects _that  the
discase has on its victims.
Members of the genus
‘Schistosoma are dioecious rather
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than monecious.  The female
resides more or less permanently
in a gynecophoral groove located
on the ventral surface of the
male.  Schistosoma_possess a
slightly abbreviated life history
when compared to Clonorchis.
The miricdiac hatch when the
cggs arc released and then
become free-swimming.  Upon
location of an appropriate
intermediate host_(snail)  they
penctrate the snail's body and
transform into a sporocyst.
Through larval _ amplification
sporocysts give rise o either
more sporocysts or to cercariac.
The cercariae exit the snall and if
they come in contact with a
definitive (human) host penetrate
the skin and make their way
through the circulatory system to
blood vessels associated with the
intestine or bladder where they
may live for 20 or more years.

CLASS CESTODA
(Figures15.14,
15.15,15.16,15.17,15.18)

The Cestoda are the
tapeworms. Tapeworms are all
internal parasites with the larval
stages utilizing both _vertebrate
and invertebrate hosts and the
definitive (adult) stage living and
feeding in the intestine of a
vertebrate host.

Unless infestations _arc
extremely dense  tapeworm
infections tend to be  rather
‘asymptomatic, although signs of
the infection wil often be present
in the form of terminal segments
in the feces of the host.
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EXTERNAL ANATOMY

Bxamine a  whole
tapeworm. Note its thin ribbon-
like appearance. How is_the
general shape of this animal
adaptive  n_ - its  adult
cavironment? (5) Note that the
animal is segmented with the
segments becoming progressively
large towards the posterior end of
the body. Each segment, with
the exception of the first is called
a proglottid. The first segment
is termed the scolex and
functions as a holdiast structure.
Bxamine a scolex under the
microscope. Note the circle of
hooks at the very anterior end
and the series of large circular
suckers located just posterior to
the hooks. These allow the
animal to firmly attach itself 0
the wall of the host's intestine.
Now turn your attention fo
the posterior end of the scolex.
Note that there are a series of
small  namow  segments
immediately posterior 1o the
scolex and that the segments
then become progressively langer,
both in width and in length. The
scolex is the source of all
proglottids.  Proglottids _arc
produced by an unusual form of
asexual reproduction _ called
transverse strobilation in which
segments are continuously
‘budded off of the posterior end of
the scolex and consequently form
a chain of scgments. Where else
have you secn a process similar
t© this? (6) As a result of
strobilation ' the youngest
segment of the animal is that one

%

adjacent to the scolex and the
oldest is the terminal segment.
As the proglottids grow they also
‘mature sexually.

INTERNAL ANATOMY

For this portion of the
laboratory you vl utiize. whole
mount  slides _containing
segments of proglottids from four
regions of the animals body. The
first section contains the scolex
and newly budded segments. The

sccond region  contains
immature proglottids; the third
matare, bt non-gravid

proglottids; and the fourth gravid
terminal segments.

Begin your _microscopic
examination by again looking at
the scolex.  Note again the
position  of  the  hooks
surrounding the rosteltum of the
Scolex and the suckers just
posterior to the hooks. Can you
see any sign of a mouth? (7) Do
not make the mistake of thinking
of the scolex as the “head” of the
tapeworm. Lok at the neck of
the scolex, you should be able to
see two thin lateral tubes that
arc  somewhat less heavily
stained than the rest of the neck.
These are the excretory ducts
and they will extend through
cach segment of the tapeworm.
Note the very small proglottids
adjacent to the scolex.

Next examine the section
that  contains immature
proglottids. Note that organs and
other structures  are  poorly
formed in these segments, they
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are sl i the process of
development.

Now cxamine a progiottid
that is mature but not yet gravid.
Can you see any sign of a
digestive system>  What is the
adaptive _significance of your
obscrvation? (8) Examine the
sides of the proglotid. You
should be able 1o see a lateral
genital pore.  Docs cach
proglottid have a single pore or is
there one on each side of the
segment? (9) Two tubes lead
interiorly from the genital pore.
One is much greater in diameter
than the other. The thicker of
the two, which appears (© be
twisted, Is the vas deferens and
Ieads to the testes. The testes
are  located laterally in
tapeworms and are rather large
and  somewhat diffuse in
‘appearance. The vas deferens, of
course, carried sperm from the
testes to the genital pore. You
may also be able to see a
somewhat modified section of the
vas deferens next to the genital
pore. This is the eirrus and
functions as a  copulatory
structure.

The smaller, in diameter, of
the tubes s the vagina. The
vagin terminates at the medially
positioned uterus.  In these
proglottids the uterus should be
a rather thin and lightly stained
tube extending the length of the
proglottid. You may be able to
see some lateral extensions of the
uterus. The ovasles are located
in the posterior half of the
scgment with one on each side of
the uterus. A short oviduct
(which may not be visibie)

n

extends from each ovary to the
uterus. Just._posterior 1o the
ovarics and almost touching the
posterior wall of the proglottid is
the yolk gland. Between the
ovaries and the yolk gland s a
small shell gland that may or
‘may not be visible.

Now examine a gravid
proglottid. Note that the uterus
is much enlarged, optically much
denser and has numerous lateral
projections. In fact it tends 1o
obscure all other internal
Structures. At this time the
uterus is distended vith cggs.
The individual eggs should be
clearly visible within the uterus.
What other structures can you
sec in these segments? (10)
Gravid proglottids are ready to
break off and be shed o the
outside in the host’s feces.
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QUESTIONS AND ANSWERS

1. Which class of Platyhelminthes is free-living, which class is
exclusively intestinal parasites?

2. Answer the questions associated wit
Planaria

the behavior of living

3. Compare the structure of the gastrovascular cavities of the
three classes of Platyhelminthes. Relate the obsecved
differences to the life style of each class.

»
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4. Platyhelminthes posscss truc muscle cells rather than
epithelial-muscular cells as seen in the cnidarians. Why is
this? What types of muscles are seen in Planaria? How does.
each type function?

5. Platyhelminthes lack a body cavity. What takes up the space
between the internal organs?

6. What is larval amplification? What life history stages in
Trematoda exhibit it?

7. How does the lfe history of Schistosoma differ from that of
Clonorchis?

8. What are the functions of the scolex?
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