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Flatworms, Roundworms, and 
Nemerteans…



Flatworms

• Platyhelminthes, Nemertea, and 
Gnathostomulida are among the 
simplest forms that are bilaterally 
symmetrical
– They do not have a true body cavity

– The are tripoblastic



Platyhelminthes: General 
Characteristics
•bilateral symmetry

•anterior and posterior ends are different

•thedorsal (top) andventral (bottom) surfaces are 
different

• Some degree of cephalization
• Commonly referred to as the 'flatworms' 
because their bodies are dorsoventrally
flattened.
• They are acoelomates (no true body cavity)
• This phylum (and all remaining phyla) 
possess 3 germ layers (=triploblastic) 
• The mesoderm (third germ layer) gives rise to 
muscles, various organ systems, and the 
parenchyma,a form of solid tissue containing 
cells and fibers



Organ Systems of the Platyhelminthes: Digestive System

• Some of the flatworms possess a digestive system, with a mouth,
pharynx, and a branching intestine from which the nutrients are 
absorbed
• The intestine, with only one opening, is a blind system



Organ Systems of the Platyhelminthes cont.

Excretory System (osmoregulation)
• A network of water collecting tubules adjacent to flame cells 
or a protonephridia
• When cilia beat they move water into the tubules and out the 
body through pores called nephridiopores



Organ Systems of the Platyhelminthes con’t

Muscular System

• Below the epidermis are layers of 
circular and longitudinal muscle 
fibers; used in locomotion

Nervous System

• Includes: anterior cerebral ganglia, 
longitudinal nerve cords, and some 
lateral nerves
• Most free living planarians and 
parasitic larval forms possess a 
variety of sensory organs (e.g., eye 
spots, statocysts, rheoreceptors)



Organ Systems of the Platyhelminthes cont.

Reproductive System

• Most are capable of some 
form of asexual reproduction 
(e.g., many turbellarians
reproduce by fission)

• Most flatworms are 
hermaphroditic; however, 
they often pair with other 
individuals to exchange 
gametes



This worm was found during a night dive swimming in  mid water 1 meter over a sand bottom. When caught in the torch beam it settled 
gradually onto the sand and proceeded to burrow und er the surface. 
The occurrence of dorsal papillae suggests that the  worm may be a member of the genera Acanthozoon or Thysanozoon.
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Prostheceraeus giesbrechtii (roseus)
Prof. Dr. Peter Wirtz, 
University of Madeira, 
Portugal 



Unidentified pseudocerotid flatworm

Location : Grand Cayman, Caribic, Antilles 
Size: about 60 mm 

Date: April 2002 

• Thanks to Brian Smith (Photo ©)

Family : Pseudocerotidae
Order : Polycladida
Class : Turbellaria
Phylum : Platyhelminthes



Phylum Platyhelminthes
• Class Turbellaria

– Free living forms
– Soft flattened bodies
– Secreting cells and rodlike bodies
– Mouth on ventral side
– Hermaphroditic and asexual fission

• Class Trematoday
– Flukes
– Oral and ventral suckers; no hooks
– Can cause infection (p290)

• Class Monogenea
– All parasites (primarily of gills and external surfaces of fish)
– Some found in frogs and turtles

• Class Cestoda
– Tapeworms! 

http://www.youtube.com/watch?v=EEBbtwGqPEs
– Flat bodies with sets called proglottids
– Scolex (attachment organ)
– Most require two hosts



Phylum Nemertea



What do Nemerteans look like?
Ribbon worms
Most benthic marine
Complete digestive system
Eversible proboscis
Circulatory system



How do Nemerteans feed themselves?

Eversible proboscis which is a blind tube in a rhyncocoel.
Proboscis often has toxins on stylets.
After prey subdued, it is drawn into mouth.



Pseudocoelomates
• Have a body caity called a pseudocoel

– Derived from the embryonic blastocoes (vs
mesoderm)

The Phyla:
• Nematoda isi the largest and most important of 

these phyla
• Nematomorpha (horsehair worms) 

– Parasites in arthropods adults are free living
• Kinorhyncha and Loricifera

– Tiny and aquatic
• Rotifera

– Small, mostly freshwater
– Create currents to eat plankton
– Pharynx or mastax is present with jaws



Phylum Nematoda



Phylum Nematoda
• Roundworms
• Pseudocoelomates (semi body cavity)

• First to have a complete tube for digestion



There are many, many nematodes -
counting species as well as individuals

• 20,000 nematode species 
have been described but 
probably this is only a small 
fraction of the actual diversity

• A square meter of coastal 
mud yielded 4.4 million 
nematodes

• A single decomposing apple 
in an orchard contained 
90,000

• The majority of nematodes 
are small predators or 
saprophytes (they eat 
decomposing organic matter)



Nematodes impact human life in 
many important ways

1. Nematodes cause 
numerous human 
diseases

2. Abundant pathogens in 
life-stock and pets

3. Important pests of many 
crops

4. Provide powerful genetic 
models to study the basis 
of development, aging and 
many diseases including 
cancer



Nematode anatomy

• Long worms with often 
tapered ends

• Unsegmented
• Liquid filled body cavity 

(not lined by mesoderm: 
pseudocoel)

• Surrounded by rigid 
cuticles

• Simple organ and 
neuro-anatomy

• Hypodermis (inner most 
layer of skin) organizes 
worm into quadrants



The hydrostatic skeleton and 
motility

Nematodes show a 
characteristic slightly stiff 
motility using sinuous 
undulations of their bodies

• lack circular muscles
• depend entirely on 

longitudinal muscles
• mobility is generated by the 

interplay of muscles, 
pressurized pseudocoel and 
cuticula

QuickTime™ and a
Sorenson Video decompressor
are needed to see this picture.
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Nervous system

• The brain consists of a 
single ring around the 
pharynx

• A lateral and a ventral 
nerve extend back 
through the length of the 
worm

• Labial and aphid nerves 
extend forward to 
enervate sensory organs 
(amphids and various 
papilla) 

• Amphids are simple 
organs of mechano- and 
chemoreception. The 
sensory organelles are 
modified cilia



Nematode digestive system, 
pumping against the pressure

• Nematodes have a 
complete (but simple) 
digestive system with a 
mouth at the very tip of the 
animal.

• Food has to be pumped 
against the pseudocoel
pressure by the muscular 
esophagus

• Food is passed rapidly 
(minutes) 



Reproduction

• Most nematodes are 
dioecious (meaning they 
have two sexes, male 
and female)
– but hermaphrodites 

(monoecious) occur as 
well

• Males are smaller than 
females, and often have 
additional external 
features at the posterior 
end of the worm

• Partners are attracted to 
each other by 
pheromones



Types of Parasitic Roundworm 
Diseases

• Ascariasis
• Hookworm Disease
• Pinworm Infection
• Strongyloidiasis
• Trichinosis
• Whipworm Disease



Round worm disease: Trichuris

• Adults live in cecum
where the female worm 
produces 20,000 eggs 
per day which are shed 
with the feces

• Embryonation occurs 
within 3 weeks in soil

• Infection is through 
ingestion of eggs, larvae 
hatch and penetrate the 
mucosa and tunnel it

• Larvae grow and molt 4 
times until mature



Trichuris

• Adults remain embedded with 
their thin front end in the 
mucosa

• Infections with less than 10 
worms are asymptomatic

• Moderate to heavy infections 
cause abdominal pain, 
diarrhea, weight loss

• Adults can live for years so 
worm burden can build up

Trichuris vulpes (dog whip worm in
the intestine of an infected dog)



filariasis

Helminths are worms, that cause filariasis
http://www.youtube.com/watch?v=ab-Cd0k9Y1w

– hookworm, pinworm, schistosomiasis, tapeworm, trichinosis, etc. 
• A typical filariasis infection is a chronic infestation with threadlike filaria

nematodes. 
• They congregate in the lymph nodes and surrounding tissue and eventually 

block the flow of lymph. 
• This results in pain and significant swelling in the area involved. 



The world is full of roundworms. Hundreds of thousands of 
different kinds inhabit the Earth, and a few types inhabit the 
bodies of humans, as well.

• The most common of these is a worm called Ascaris
– (full name Ascaris lumbricoides), which is estimated to infect 1 billion people 

worldwide. 

• Ascariasis infections begin when people swallow worm eggs that they 
have picked up from infected food or from soil. When the eggs hatch in 
the small intestine, they become larvae and swim through the 
bloodstream to the lungs, and then on to the throat, where they are 
swallowed. Back in the stomach and small intestine, the larvae become 
adults, mate, and produce new eggs. 

• The entire cycle, from eggs being swallowed to new eggs being 
produced, takes about 2 to 3 months. 



• Scientists are looking at the 
possibility of using 
hookworms to combat hay 
fever, asthma and even 
Crohn's disease.

• The worms grow to 
approximately a half an inch 
long, feeding on... 

• Dr. David Pritchard of the 
University of Nottingham
– Testing samples of people 

with hay fever and asthma
– evidence that injecting a small 

number of hookworms into a 
person's system can indeed 
help prevent these ailments. 

– Says Dr. Pritchard, "Many of 
the people who were given a 
placebo have now requested 
worms. And the people with 
worms, many of them have 
decided to keep them for the 
next hay fever season." 
They're like this year's Tickle 
Me Elmo! 



Pinworm is an intestinal infection caused by a tiny, white, highly 
contagious intestinal worm that looks like a thread and 

measures about 1/2" (1 cm) in length. 
It is the most common intestinal parasite in the United States 

and exists year-round, especially in warm, moist climates. 

Preschoolers and school-age children have the highest rates of infection. Other than mothers of infected children, adults are less 
likely to have pinworm infection. Childcare centers and other institutional settings frequently see cases of pinworm infection.

Ingesting microscopic pinworm eggs is the typical way most people become infected. The eggs travel through the stomach to 
the intestinal system where they hatch. Within 2-4 weeks, the adult female pinworms begin migrating from the large 
intestine to the area around the rectum. There they lay new eggs which trigger itching. 

Touching or scratching the affected area transfers the eggs to the host’s fingers, which can spread them practically anywhere.
When another person inadvertently ingests these eggs, the process known as retroinfection–begins all over again.



• http://www.oprah.com/slideshow/oprahsho
w/slideshow1_ss_oz_20070521/1



Strongyloidiasis is a human parasitic disease caused by the nematode

infects chimpanzees and baboons and may produce limited infections in humans.

• Geographic distribution
• Tropical and subtropical areas, but cases 

also occur in temperate areas (including 
the South of the United States). More 
frequently found in rural areas, 
institutional settings, and lower socio-
economic groups.

• Disseminated strongyloidiasis
• abdominal pain, distension, shock, 

pulmonary and neurologic complications
and septicemia, and is potentially fatal. 

• Dissemination can occur many decades 
after the initial infection



• Where does trichinosis occur?
– bears (black, grizzly and polar bears), wolves, fox es (arctic and red), 

wolverine, lynx, walruses, pigs, seals, and ground squirrels. 
– Humans and dogs can also get trichinosis by eating infected meat.

• What are the signs of trichinosis? 
http:// www.youtube.com/watch?v=GtzB_C_rIJs

– Larvae form cysts usually in the muscles of the jaw , tongue, and diaphragm.
– Cysts may not be visible to the naked eye.
– Animals may have swollen intestines with small brui ses.
– Affected muscles and associated lymph nodes (glands)  can be soft and 

swollen.

• How can I protect myself?
You can get trichinosis by eating meat from infecte d animals that has 
not been thoroughly cooked. 



• What are Whipworms?
• Whipworms are intestinal parasites which are about 1/4 inch (6 

mm) long. They live in the cecum and colon of dogs where they 
cause severe irritation to the lining of those organs. This results in 
watery, bloody diarrhea, weight loss, and general debilitation. They 
are one of the most pathogenic worms found in dogs.


