Flatworms, Roundworms, and
Rotifers

Body Types— are defined in terms of the presence or absenceof a
coelom (SEE-lum) or body cavity.
- Two Layered Acoelomate (ay-SEE-IU-HMATE) “withou
coelom” - two germ layers (edoderm and endoderm) that
are not separated by a cavity. Sponges and cnidarians have
this smple body plan.

Ectq_derm

Endoderm

- Three Layered Acoelomate —threegerm layers (edoderm,
endoderm, and mesoderm) that are not separated by a
cavity. Flatworms are an example of this body type.
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- Pseudocoelomate — characterized by a pseudocoelom, a
cavity that forms between the mesoderm and the endoderm.
Roundvorms and rotifers are examples.
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- Coelomate—hasa cavity cdled a acoelom, which develops
within the mesoderm. The most complex body type.
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Phylum Platyhelminthes (PLAT-eehel-MINTH-ee2 —cdled
flatworms.
- Bilateral symmetry (ssmplest animals with this
charaderistic)
- Body type —threelayered Acoelomate ladking a aoelom.



- More than 13000spedes belongngto three ¢ass.
Turbell aria, Trematoda, and Cestoda. Only turbellarians are
freeliving. Trematodes and cestodes live inside other
animals. Parasites are organismsthat live on a in ancther
organism, cdled the host, for along period d time. The
majority of parasites do nd harm their host. However, some
flatworm parasites are damaging to humans.

- Parasites have hooks or suckersthat grip their hosts. Many
parasites are proteded from their hosts by athick layer of
cdlscdled tegument and alayer of cuticle seaeted by the
epidermis.

- Cephali zation with aladder “central” nervous g/stem and
gandlia (simplest animals with this charaderistic). Many
posses light sensitive organs cdled ocdli (eye spats).

- Excretory system for removal of wastes and excesswater
(ssimplest animals with this charaderistic) controll ed by
flame cdls.

- Lad arespiratory or circular system these functions take
placeby absorption throughthe body wall.

- One-way digestive trad with ore opening ading as anus and
mouth (simplest animals with this charaderistic)



ClassTurbellaria = 3000spedes freshwater planarian is the most
famili ar.
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- Theplanarian isafreelivingworm from1to 3
centimeters longwhaose body is covered with ciliafor
swimming.

- It iIsascavenger, usualy foraging for carionaongthe
bottom, but it can cach microscopic animalslike
protozoa. It feeds by extending a muscular pharynx
(FER-inks) from it mouth, which is locaed onthe
ventral surface

- Thereisonly one opening in the digestive system. What
foodis not digested and absorbed in the intestine is
excreted badk throughthe mouth. Chemica wastes and
excesswater are diminated througha network of ducts
that runthe length of the body. Eadh duct contains
many flame cels, which removes wastes into aduct to
the excretory pores, where wastes leave the body.

- The nervous g/stem of the planarian exhibits
cephalization, concentration d nervesin the head area
There aetwo clusters of cdls, ganglia (GAN-gleeuh),



which form a simple brain. Leading from the brain to
the posterior end d the body are two longtudinal
nerves conreaed by transverse nerves.

- Planarians have two closely spacel eye spats (ocdli) on

the head. These ae compaosed of phaosensitive cdls
that help the animal find shaded areas to find food

- Reproductionis either sexual or asexual. Planarians are

hermaphroditic, but do nd fertili zetheir own eggs.

- Fertili zed eggs are dtaded to rocks or debris and hatch

In 2 a 3weeks.

- During the summer, planarians reproduce aexually by
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attaching their posterior end onasharp oljed and
stretching urtil the body teasin two. Eadh half then
regenerates its missng part. Planarians are very
Interesting to biologists because of this power of
regeneration.
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ClassTrematoda - parasitic flukes

Flukes are adapted to parasitism. Most are @&ou one
centimeter in length, their body covered with atough

uncili ated cuticle. Some flukes are endopar asites, living
Inside their hosts whil e others are edopar asites, living onthe
external surfaces of their hosts.

The sheeo liver fluke, Fasciola hepatica, is of econamic
Importanceto sheg farmers.

The sheeo liver flukelife gycle:

- Begin with adult flukesin the liver or gall bladder of
shee.

. The hermaphroditic adults mate and roduce tens of
thousands of eggs.

. The ggs enter the intestine of the sheg and are
eliminated in the feces.

- The egs hatch in water and the larvaeinvade snalils.

- Inside the snail s, the larvaemulti ply asexually.

- Thelarvaeleare the snall and form cysts, dormant larvae
surrounced by a protedive aating, on dades of grass

- When ashee eds the grass the gysts hatch in its
digestive system.

. The fluke bores throughthe shee intestine into the blood
where it matures and completes the gycle.



Schistosomiasis (SHISStuh-soe-MIE-uh-susg £ a mmmon
disease caised by abloodfluke. The bloodfluke infeds 200+
300milli on people, mostly in Asia, Africa and South
America Thisdisease kill s more than 20to 30times more
people than cancer.

The ault livesin the human bloodstream. The spiny eggs of
the schistosomes lodge in the human veins, lungs, intestines,
bladder, and liver. They block blood vessls and cause
internal bleading andtissue decyy.

How can | get schistosomiasis? Infedion accurs when your skin
comes in contad with contaminated fresh water in which certain
types of snailsthat carry schistosomes are living.

Fresh water becomes contaminated by Schistosoma eggs when
Infeded people urinate or defecde in the water. The aygs hatch,
and if certain types of snail s are present in the water, the parasites
grow and develop inside the snail s. The parasite leaves the snall
and enters the water where it can survive for abou 48 hous.
Schistosoma parasites can penetrate the skin of personswho are
wading, swimming, bathing, or washing in contaminated water.



Within several weeks, worms grow inside the blood ves<ls of the
body and produce eygs. Some of these eggs travel to the bladder or
Intestines and are pas<ed into the urine or stoal.

What are the symptoms of schistosomiasis?

Within days after beaoming infeded, you may develop arash o
itchy skin. Fever, chill s, cough and muscle ades can begin within
1-2 months of infedion. Most people have no symptoms at this
ealy phase of infedion.

Eggstravel to the liver or passinto the intestine or bladder. Rarely,
eggs are foundin the brain or spinal cord and can cause seizures,
paralysis, or spinal cord inflammation. For people who are
repededly infeded for many yeas, the parasite can damage the
liver, intestines, lungs, and dadder.

How can | prevent schistosomiasis? Avoid swimming a wading
In fresh water when you are in courtries in which schistosomiasis
occurs. Swimming in the ocean and in chlorinated swimming pods
Is generally though to be safe.

Drink safe water. Because there is no way to make sure that water
coming dredly from canals, lakes, rivers, streams or springsis
safe, you shoud either bail water for 1 minute or filter water
before drinking it. Boiling water for at least 1 minute will kill any
harmful parasites, baderia, or viruses present. lodine treament
aone WILL NOT GUARANTEE that water is ssfe and freeof all
parasites.



ClassCestoda - paraditic tapeworms

All tapeworms are parasitic, withou sense organs, mouths, or
digestive trads. Sincethey live in the intestine of their host,
they can absorb nurients diredly throughtheir body.
Humans may harbor any of seven dfferent spedes.

The tapeworm ladks $nse organs, mouths, and dgestive
trads. They absorb nurients diredly throughtheir teguments.

The tapeworm consists of a scolex (SKOE-leks), head and
proglottids (proe-GLAHT-udz), body sedions. The oldest
proglottids are & the posterior end d the worm. Each
proglottid contains reproductive organs. Tapeworm eggs can
be fertili zed by either crossfertili zation a self-fertili zation.

The bed tapeworm, Taenia saginatum, isone spedes able to
Infed humans. Human waste disposal and med inspedions
today work against the life gycle of the bed tapeworm.

The bed tapeworm lifegycle;

. Cattle ea grasscontaminated with proglottids and eggs.

. Larvaehatch and bae throughthe mw's intestine into the
blood

- Thelarvaethen burow into muscle tissie and form cysts.

- Humans beamme infeded when they ea meda that has not
been cooked sufficiently to kill the bladder worms inside
the gysts.

. Oncethe gsts are inside the human intesting, the oyst
wall disslvesreleasing the bladder worm.

. Thisworm attaches itself to the intesting wall and gows
to maturity.



. The sperm and eggs inside eat proglottid producing
fertili zed eggs.

- Proglottids bre& off and are diminated with the host's
feces, completing the gy/cle.

Phylum Nematoda - Roundworms

Roundvorms (nematodes) are bil aterally symmetricd, worm-like
organisms that are surrounced by a strong, flexible noncdlular
layer cdled a auticle. Nematodes have alongslender body that is
tapered at both ends. Most are lessthan 1 mmin length.

A true coelom isladking, instead, nematodes have apseudacoelom
formed dredly from the cavity of the blastula (rather than asa
result of the division a folding d mesoderm). The cavity of the
pseudocoelom is snall, being mostly fill ed with an intestine and
oviducts or testes.



Roundvorms have adigestive trad with two openings, an anterior
mouth and a posterior anus.

A simple nervous g/stem consists of aring d nervous tisaie
aroundthe pharynx that givesrise to dasal and ventral nerve cords
runnng the length of the body.

Nematodes move by contradion d the longtudinal muscles. No
ciliaor flagellae ae present.

Nematodes do na have flame cdls.

Nematodes are very abuncdant. There ae many speaes that cause
enormous damage to bah pants and animals. But nematodes also
Include parasitic speaes, a number of which affed humans diredly
or indiredly throughtheir domestic animals. These include the
common roundvorms, which probably infest more than half the
world's humans; hookworms; trichina, the worms that cause
trichinosis; pinworms, anather extremely common parasite, even in
the United States, which can be transmitted from human to human
by eggs floating in howsehold dust.

Ascaris -

Ascarisisone of the largest and most common parasites foundin
humans. The ault females of this peaes can measure upto 18

Inches long (males are generally shorter), and it is estimated that

25% of the world's popuationisinfeaded with this nematode.



The alult worms live in the small i ntestine and eggs are passd in
thefeces. A singlefemale can produceupto 20Q0000eggs eath
day.

Abou two weeks after passage in the feces the eggs contain an
Infedive larval or juvenil e stage, and humans are infeded when
they ingest such infedive eggs. The aygs hatch in the small
Intestine, the juvenil e penetrates the small i ntestine and enters the
circulatory system, and eventually the juvenil e worm enters the

lungs.

In the lungs the juvenile worm leaves the drculatory system and
enters the ar passages of the lungs. The juvenile worm then
migrates up the ar passages into the pharynx whereit is

swall owed, and orcein the small i ntestine the juvenile grows into
an adult worm.

Ascarisinfedionsin humans can cause significant pathology. The
migration d the larvaethroughthe lungs causes the blood vessls
of the lungs to hemorrhage, and there is an inflammatory resporse
acaompanied by edema. The resultingacamulation d fluidsin
the lungs results in "ascaris pneumonia,” andthiscan befatal. The
large size of the adult worms also presents problems, espeaally if
the worms physicaly block the gastrointestinal trad. Ascarisis
notorious for its reputation to migrate within the small i ntestine,
and when alarge worm begins to migrate there is not much that
can stopit. Instances have been reported in which Ascaris have
migrated into and Hdocked the bil e or pancreatic duct or in which
the worms have penetrated the small i ntestine resulting in aaute
(and fatal) peritonitis.



Ancylostoma and Neaator - Hookworms

Eggs are passed in the stodl, and undbr favorable condtions
(moisture, warmth, shade), larvaehatch in 1to 2 cays. The
released larvaegrow in the feces and/or the soil, and after 5to 10
days (and two molts) they beaome fil ariform (third-stage) larvae
that are infedive. Theseinfedive larvae ca survive 3 to 4weeks
In favorable environmental condtions. On contad with the human
host, the larvaepenetrate the skin and are caried throughthe veins
to the heat and then to the lungs. They penetrate into the
pulmonary alveoli, ascend the bronchial treeto the pharynx, and
are swallowed. The larvaereadt the small i ntestine, where they
reside and mature into adults. Adult wormslivein the lumen of
the small i ntestine, where they attad to the intestinal wall with
resultant bloodlossby the host. Most adult worms are di minated



In 1to 2yeas, but longevity records can read severa yeas.

Trichindla -

Trichinosis (TRICK-uh-NOE-susg is a disease humans get when
eainginfeded pak that has not been properly cooked. The pork
has a g/st that releases alarva, which burow into the wall of the
small i ntestine where they will mature into an adullt.

The aultswill produce g/stsin the muscles, causing pain and
stiffness (Trichinosisisrarein the United States.)

Heartworms +

Heatworm isaserious, life-threaening dsease of dogs. Until the
ealy 197Gs, the occurrence of heatworm in the United States was
primarily confined to the southeastern part of the courtry. Today, it
Isfoundamost everywhere in the mntinental United Statesand is
amajor threa to the dog poplation o Canada.

The ault heatworm is 6-14 inchesin length. It isthread-like,
white in color, and pimarily foundin the pumonary arteries and
right ventricle of the dogSs heat. When adult male and female
heatworms are present, mating accurs. The female releases large
amourts of small, microscopic "microfilariaé' into the
bloodstream.



The drculating microfilariae ca live up to two yeasin the dogos
bloodstrean. Several microfilariae @e ingested by a mosguito
when it bites adog The mosquito serves as an intermediate host as
well asvedor (the transmitting agent) for the disease. The
mosquito spreads the disease to another dog by injeding the
microfilariae & the time of the bite.

During abloodmed (mosquito hite), the mosquito injeds the
microfilariaeinto anew dog These small, microscopic worms
migrate under the skin and eventuall y enter the dog©s blood stream.
Abou 6 months after the initial mosquito hite, the microfilariae
arrive a the heat. The final maturation and the mating d the
heatworm occur in the pulmonary arteries. The adult wormslive

In the pulmonary arteries and right side of the heat, where they

can survive for seven yeas.



Rotifera

- All'livein aguatic

environments either free
swimming a attadched.

- Bilaterally symmetricd.
. Body has more than two cdl

layers, tisaues and agans.
Body cavity isa
pseudocoelom.

. Food moves from the mouth

throughthe pharynx to the
mastax (muscle which chops
food. Fed on lacteria, and
protista, or are parasitic.

. No skeleton. Maintains shape

on hydrostatic presaure.

. Cephalizaion £ Two eyespots

and has anervous g/stem with
abrain and paired nerves.

. Have nocirculatory or

respiratory organs.

. Reproduction mostly

parthenogenetic aform of
reproduction in which the g
developsinto anew
Individual withou

fertili zaion.



