
Flatworms, Roundworms, and 
Rotifers 

 

Body Types – are defined in terms of the presence or absence of a 
coelom (SEE-lum) or body cavity. 

·  Two Layered Acoelomate (ay-SEE-luh-MATE) “without 
coelom” - two germ layers (ectoderm and endoderm) that 
are not separated by a cavity.  Sponges and cnidarians have 
this simple body plan. 

 
·  Three Layered Acoelomate – three germ layers (ectoderm, 

endoderm, and mesoderm) that are not separated by a 
cavity.  Flatworms are an example of this body type. 

 



·  Pseudocoelomate – characterized by a pseudocoelom, a 
cavity that forms between the mesoderm and the endoderm.  
Roundworms and rotifers are examples. 

 

 
·  Coelomate – has a cavity called a coelom, which develops 

within the mesoderm.  The most complex body type. 
 

 
 

Phylum Platyhelminthes (PLAT-ee-hel-MINTH-eez) – called 
flatworms. 

·  Bilateral symmetry (simplest animals with this 
characteristic) 

·  Body type – three-layered Acoelomate lacking a coelom. 



·  More than 13,000 species belonging to three classes: 
Turbellaria, Trematoda, and Cestoda.  Only turbellarians are 
free-living.  Trematodes and cestodes live inside other 
animals.  Parasites are organisms that live on or in another 
organism, called the host, for a long period of time.  The 
majority of parasites do not harm their host. However, some 
flatworm parasites are damaging to humans. 

·  Parasites have hooks or suckers that grip their hosts.  Many 
parasites are protected from their hosts by a thick layer of 
cells called tegument and a layer of cuticle secreted by the 
epidermis. 

·  Cephalization with a ladder “central” nervous system and 
ganglia (simplest animals with this characteristic).  Many 
posses light sensitive organs called ocelli  (eye spots). 

·  Excretory system for removal of wastes and excess water 
(simplest animals with this characteristic) controlled by 
flame cells. 

·  Lack a respiratory or circular system these functions take 
place by absorption through the body wall . 

·  One-way digestive tract with one opening acting as anus and 
mouth (simplest animals with this characteristic) 



Class Turbellar ia ± 3000 species freshwater planarian is the most 
famili ar. 

 
 

·  The planarian is a free-living worm from 1 to 3 
centimeters long whose body is covered with cili a for 
swimming.  

·  It is a scavenger, usually foraging for carrion along the 
bottom, but it can catch microscopic animals like 
protozoa. It feeds by extending a muscular pharynx 
(FER-inks) from it mouth, which is located on the 
ventral surface.  

·  There is only one opening in the digestive system. What 
food is not digested and absorbed in the intestine is 
excreted back through the mouth. Chemical wastes and 
excess water are eliminated through a network of ducts 
that run the length of the body.  Each duct contains 
many flame cells, which removes wastes into a duct to 
the excretory pores, where wastes leave the body. 

·  The nervous system of the planarian exhibits 
cephalization, concentration of nerves in the head area. 
There are two clusters of cells, ganglia (GAN-glee-uh), 



which form a simple brain. Leading from the brain to 
the posterior end of the body are two longitudinal 
nerves connected by transverse nerves.  

·  Planarians have two closely spaced eye spots (ocelli ) on 
the head. These are composed of photosensitive cells 
that help the animal find shaded areas to find food.  

·  Reproduction is either sexual or asexual. Planarians are 
hermaphroditic, but do not fertili ze their own eggs.  

·  Fertili zed eggs are attached to rocks or debris and hatch 
in 2 or 3 weeks.  

·  During the summer, planarians reproduce asexually by 
attaching their posterior end on a sharp object and 
stretching until the body tears in two. Each half then 
regenerates its missing part. Planarians are very 
interesting to biologists because of this power of 
regeneration.  

 



Class Trematoda - parasitic flukes  

Flukes are adapted to parasitism. Most are about one 
centimeter in length, their body covered with a tough, 
uncili ated cuticle. Some flukes are endoparasites, living 
inside their hosts while others are ectoparasites, living on the 
external surfaces of their hosts.  

The sheep liver fluke, Fasciola hepatica, is of economic 
importance to sheep farmers.  

The sheep liver fluke li fe cycle:  

·  Begin with adult flukes in the liver or gallbladder of 
sheep.  

·  The hermaphroditic adults mate and produce tens of 
thousands of eggs.  

·  The eggs enter the intestine of the sheep and are 
eliminated in the feces.  

·  The eggs hatch in water and the larvae invade snails.  
·  Inside the snails, the larvae multiply asexually.  
·  The larvae leave the snail and form cysts, dormant larvae 

surrounded by a protective coating, on blades of grass.  
·  When a sheep eats the grass, the cysts hatch in its 

digestive system.  
·  The fluke bores through the sheep intestine into the blood 

where it matures and completes the cycle.  



 

Schistosomiasis (SHISS-tuh-soe-MIE-uh-suss) ± a common 
disease caused by a blood fluke.  The blood fluke infects 200 ± 
300 milli on people, mostly in Asia, Africa, and South 
America.  This disease kill s more than 20 to 30 times more 
people than cancer. 

The adult li ves in the human bloodstream.  The spiny eggs of 
the schistosomes lodge in the human veins, lungs, intestines, 
bladder, and liver.  They block blood vessels and cause 
internal bleeding and tissue decay. 

How can I get schistosomiasis?  Infection occurs when your skin 
comes in contact with contaminated fresh water in which certain 
types of snails that carry schistosomes are living. 
 
Fresh water becomes contaminated by Schistosoma eggs when 
infected people urinate or defecate in the water. The eggs hatch, 
and if certain types of snails are present in the water, the parasites 
grow and develop inside the snails. The parasite leaves the snail 
and enters the water where it can survive for about 48 hours. 
Schistosoma parasites can penetrate the skin of persons who are 
wading, swimming, bathing, or washing in contaminated water. 



Within several weeks, worms grow inside the blood vessels of the 
body and produce eggs. Some of these eggs travel to the bladder or 
intestines and are passed into the urine or stool. 
What are the symptoms of schistosomiasis? 
 
Within days after becoming infected, you may develop a rash or 
itchy skin. Fever, chill s, cough, and muscle aches can begin within 
1-2 months of infection. Most people have no symptoms at this 
early phase of infection. 
 
Eggs travel to the liver or pass into the intestine or bladder. Rarely, 
eggs are found in the brain or spinal cord and can cause seizures, 
paralysis, or spinal cord inflammation. For people who are 
repeatedly infected for many years, the parasite can damage the 
liver, intestines, lungs, and bladder. 
 
How can I prevent schistosomiasis?  Avoid swimming or wading 
in fresh water when you are in countries in which schistosomiasis 
occurs. Swimming in the ocean and in chlorinated swimming pools 
is generally thought to be safe. 
Drink safe water. Because there is no way to make sure that water 
coming directly from canals, lakes, rivers, streams or springs is 
safe, you should either boil water for 1 minute or filter water 
before drinking it. Boili ng water for at least 1 minute will kill any 
harmful parasites, bacteria, or viruses present. Iodine treatment 
alone WILL NOT GUARANTEE that water is safe and free of all 
parasites. 



Class Cestoda - parasitic tapeworms  

All tapeworms are parasitic, without sense organs, mouths, or 
digestive tracts. Since they live in the intestine of their host, 
they can absorb nutrients directly through their body.   
Humans may harbor any of seven different species. 

The tapeworm lacks sense organs, mouths, and digestive 
tracts.  They absorb nutrients directly through their teguments. 

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

The beef tapeworm, Taenia saginatum, is one species able to 
infect humans. Human waste disposal and meat inspections 
today work against the li fe cycle of the beef tapeworm.  

The beef tapeworm li fecycle:  

·  Cattle eat grass contaminated with proglottids and eggs.  
·  Larvae hatch and bore through the cow's intestine into the 

blood.  
·  The larvae then burrow into muscle tissue and form cysts.  
·  Humans become infected when they eat meat that has not 

been cooked suff iciently to kill t he bladder worms inside 
the cysts.  

·  Once the cysts are inside the human intestine, the cyst 
wall dissolves releasing the bladder worm.  

·  This worm attaches itself to the intesting wall and grows 
to maturity.  



·  The sperm and eggs inside each proglottid producing 
fertili zed eggs.  

·  Proglottids break off and are eliminated with the host's 
feces, completing the cycle. 

 

 
 

Phylum Nematoda - Roundworms 

Roundworms (nematodes) are bilaterally symmetrical, worm-like 
organisms that are surrounded by a strong, flexible noncellular 
layer called a cuticle.  Nematodes have a long slender body that is 
tapered at both ends.  Most are less than 1 mm in length.   
 
A true coelom is lacking, instead, nematodes have a pseudocoelom 
formed directly from the cavity of the blastula (rather than as a 
result of the division or folding of mesoderm). The cavity of the 
pseudocoelom is small , being mostly fill ed with an intestine and 
oviducts or testes. 



 
Roundworms have a digestive tract with two openings, an anterior 
mouth and a posterior anus. 
A simple nervous system consists of a ring of nervous tissue 
around the pharynx that gives rise to dorsal and ventral nerve cords 
running the length of the body.  
 
Nematodes move by contraction of the longitudinal muscles. No 
cili a or flagellae are present.  
 
Nematodes do not have flame cells.  
 
Nematodes are very abundant.   There are many species that cause 
enormous damage to both plants and animals.  But nematodes also 
include parasitic species, a number of which affect humans directly 
or indirectly through their domestic animals. These include the 
common roundworms, which probably infest more than half the 
world's humans; hookworms; trichina, the worms that cause 
trichinosis; pinworms, another extremely common parasite, even in 
the United States, which can be transmitted from human to human 
by eggs floating in household dust.  
 
Ascaris - 
 
Ascaris is one of the largest and most common parasites found in 
humans.  The adult females of this species can measure up to 18 
inches long (males are generally shorter), and it is estimated that 
25% of the world's population is infected with this nematode. 
 



The adult worms live in the small i ntestine and eggs are passed in 
the feces.  A single female can produce up to 200,000 eggs each 
day.  
 
About two weeks after passage in the feces the eggs contain an 
infective larval or juvenile stage, and humans are infected when 
they ingest such infective eggs.  The eggs hatch in the small 
intestine, the juvenile penetrates the small i ntestine and enters the 
circulatory system, and eventually the juvenile worm enters the 
lungs.   
 
In the lungs the juvenile worm leaves the circulatory system and 
enters the air passages of the lungs.  The juvenile worm then 
migrates up the air passages into the pharynx where it is 
swallowed, and once in the small i ntestine the juvenile grows into 
an adult worm.   

Ascaris infections in humans can cause significant pathology.  The 
migration of the larvae through the lungs causes the blood vessels 
of the lungs to hemorrhage, and there is an inflammatory response 
accompanied by edema.  The resulting accumulation of f luids in 
the lungs results in "ascaris pneumonia," and this can be fatal.  The 
large size of the adult worms also presents problems, especially if 
the worms physically block the gastrointestinal tract.  Ascaris is 
notorious for its reputation to migrate within the small i ntestine, 
and when a large worm begins to migrate there is not much that 
can stop it.  Instances have been reported in which Ascaris have 
migrated into and blocked the bile or pancreatic duct or in which 
the worms have penetrated the small i ntestine resulting in acute 
(and fatal) peritonitis.   



Ancylostoma and Necator - Hookworms 

 

Eggs are passed in the stool, and under favorable conditions 
(moisture, warmth, shade), larvae hatch in 1 to 2 days.  The 
released larvae grow in the feces and/or the soil , and after 5 to 10 
days (and two molts) they become filariform (third-stage) larvae 
that are infective.  These infective larvae can survive 3 to 4 weeks 
in favorable environmental conditions.  On contact with the human 
host, the larvae penetrate the skin and are carried through the veins 
to the heart and then to the lungs.  They penetrate into the 
pulmonary alveoli , ascend the bronchial tree to the pharynx, and 
are swallowed.  The larvae reach the small i ntestine, where they 
reside and mature into adults.  Adult worms live in the lumen of 
the small i ntestine, where they attach to the intestinal wall with 
resultant blood loss by the host.  Most adult worms are eliminated 



in 1 to 2 years, but longevity records can reach several years. 
 

Trichinella - 

Tr ichinosis (TRICK-uh-NOE-suss) is a disease humans get when 
eating infected pork that has not been properly cooked.  The pork 
has a cyst that releases a larva, which burrow into the wall of the 
small i ntestine where they will mature into an adult. 

The adults will produce cysts in the muscles, causing pain and 
stiffness.  (Trichinosis is rare in the United States.) 

Hear tworms ±  

 

Heartworm is a serious, li fe-threatening disease of dogs.  Until the 
early 1970s, the occurrence of heartworm in the United States was 
primarily confined to the southeastern part of the country. Today, it 
is found almost everywhere in the continental United States and is 
a major threat to the dog population of Canada.  

The adult heartworm is 6-14 inches in length. It is thread-like, 
white in color, and primarily found in the pulmonary arteries and 
right ventricle of the dog©s heart. When adult male and female 
heartworms are present, mating occurs. The female releases large 
amounts of small , microscopic "microfilariae" into the 
bloodstream.  



The circulating microfilariae can live up to two years in the dog©s 
bloodstream. Several microfilariae are ingested by a mosquito 
when it bites a dog. The mosquito serves as an intermediate host as 
well as vector (the transmitting agent) for the disease. The 
mosquito spreads the disease to another dog by injecting the 
microfilariae at the time of the bite.  

 

 

During a blood meal (mosquito bite), the mosquito injects the 
microfilariae into a new dog. These small , microscopic worms 
migrate under the skin and eventually enter the dog©s blood stream. 
About 6 months after the initial mosquito bite, the microfilariae 
arrive at the heart. The final maturation and the mating of the 
heartworm occur in the pulmonary arteries. The adult worms live 
in the pulmonary arteries and right side of the heart, where they 
can survive for seven years.  



Rotifera 

 

·  All li ve in aquatic 
environments either free 
swimming or attached. 

·  Bilaterally symmetrical.  
·  Body has more than two cell 

layers, tissues and organs.  
Body cavity is a 
pseudocoelom.  

·  Food moves from the mouth 
through the pharynx to the 
mastax (muscle which chops 
food).  Feed on bacteria, and 
protista, or are parasitic. 

·  No skeleton.  Maintains shape 
on hydrostatic pressure. 

·  Cephalization ± Two eyespots 
and has a nervous system with 
a brain and paired nerves.  

·  Have no circulatory or 
respiratory organs.  

·  Reproduction mostly 
par thenogenetic a form of 
reproduction in which the egg 
develops into a new 
individual without 
fertili zation.  

 

 


