
 

 

Lec: 1                                    Nematodes                                      3
rd

 class 

Dr.Omaima I.M. 

Phylum: Nematoda 

Basic Features: 

 Roundworms get their name from their round cross section 

 Long thread-like bodies 

 Usually very small to microscopic, some parasitic members 

however may be a metre long 

 Simple tube-like gut with a mouth and anus 

 No circulatory system, gas exchange and excretion are by diffusion 

across the body wall 

 There is very little superficial difference between nematode 

species, they all look pretty much like larger or smaller, somewhat 

fatter or skinnier versions of each other 

 Sexual reproduction, sexes separate, no asexual reproduction. 

Males are usually smaller than the females, the females of some 

species can deposit over 100,000 eggs per day. 

Basic Nematode Life Cycle 

 Despite the diversity and complexity of many nematode life cycles, 

all of them can be related to the same basic pattern. 

 This pattern is illustrated by the adjacent figure and consists of two 

phases,  parasitic and  pre-parasitic.  

 The parasitic phase takes place inside the definitive host while the 

pre-parasitic phase occurs either as a freeliving phase in the 

external environment  or inside a second host, called 

an  intermediate host.  



 

 

 This basic life cycle also consists of seven stages, an egg, four 

larval stages (L2, L2, L3, L4) and two adult stages comprising 

separate males and females.  

 

 

 

 

 

 

 

 

 

Family : Ascaridae 

Parascaris equorum 

found in the small intestine of equids, especially <2 year olds.  

Main properties 

    Males can reach up to 28 cm length, females up to 50 cm. They have a 

whitish color and a translucent aspect, and look very much like cooked 

spaghetti. As in other roundworms, the body of these worms is covered 

with a cuticle, which is flexible but rather tough. It forms two 

characteristic wing-like projections (cervical alae) in the anterior end. The 

worms have a tubular digestive system with two openings, the mouth and 

the anus. The mouth has three rather large lips. They also have a nervous 

system but no excretory organs and no circulatory system, i.e. neither 

a heart nor blood vessels. The female ovaries are large and the uteri end 

in an opening called the vulva. Males have a copulatory bursa with a 

single spicule for attaching to the female during copulation. 



 

 

The eggs are almost spherical, about 90x100 micrometers, and of a 

brownish color. They have a thick and pitted membrane and contain 

mostly a single cell (zygote). 

 

    
 

 

Life cycle 

   Parascaris equorum has a direct life cycle, i.e. there are no 

intermediate hosts involved. A single female worm can shed more than 

150'000 eggs daily, and up to 60 millions yearly.  

*Foals become infected after ingesting embryonated eggs containing L2 

larvae.  

*Larvae emerge from the eggs in the gut, penetrate the gut's wall and are 

carried to the lungs through the bloodstream or the lymphatic system. 

*There they cross the alveolar wall and get to the trachea where they molt 

to L3 larvae and migrate further or are coughed to the mouth, to be 

swallowed. This migration may takes 2 to 3 weeks.  

*Once swallowed they reach the small intestine where they molt twice to 

complete development to adult worms, mate and the females start 

producing eggs. The life span of adult worms in the intestine is about 12 

months. 



 

 

 

  

 

 

Pathogenicity and clinical signs 

   Parascaris equorum can be very harmful to foals, even fatal. Foals 

are particularly susceptible to acute infections during the first 6 months 

after birth but the disease can become manifest in foals of up to 2 years of 

age.  

In adult horses infections are not or only mildly pathogenic because they 

become immune after exposure. Adult horses may develop a chronic 

infection with mild or no clinical signs, but remain infected and a source 

of eggs that will contaminate their environment. 

Migration through the lungs can cause, cough, fever, difficult breathing 

(dispnea), loss of appetite and disturbed development. A typical symptom 

is chloroform smelling of the exhaled air. Secondary infections may also 

occur. In the gut severe infections can cause enteritis characterized by 



 

 

diarrhea, colic and loss of appetite. Obstruction of the bile duct and even 

of the intestine is possible. Gut perforation and peritonitis with fatal 

outcome may also occur.  

Diagnosis  

    Is based on detection of typical eggs in the feces. However, this works 

only once adult worms have started shedding eggs in the small intestine, 

not if the worms have reached only the lungs. 

Treatment 

Numerous broad-spectrum anthelmintics are effective against adult 

worms and larvae in the gut, e.g. several benzimidazoles (febantel, 

fenbendazole, mebendazole, oxibendazole, etc), as well as macrocyclic 

lactones (e.g. ivermectin, moxidectin). But not all of them are effective 

against migrating larvae in the tissues. 

 

Toxocara canis 

Habitat (important facts) 

1- The eggs of T. canis are excreted in the feces of an infected canid 

host. The embryonated eggs can live in the feces for up to three 

weeks. The feces are often deposited in soil or sandy areas. 

2-  A host must ingest the eggs for the life cycle to continue. If 

ingested, the new habitat becomes the internal organs of the host. 

The gut is the first area T. canis larvae reside.  

3- If the host has not been previously infected, hatched juveniles go 

throught the circulation to the lungs, then back to the gut. 

4-  If in a canid host, they take up residence in the intestine and 

develop into adults.  

http://parasitipedia.net/index.php?option=com_content&view=article&id=2444&Itemid=2705
http://parasitipedia.net/index.php?option=com_content&view=article&id=2440&Itemid=2701
http://parasitipedia.net/index.php?option=com_content&view=article&id=2521&Itemid=2794
http://parasitipedia.net/index.php?option=com_content&view=article&id=2512&Itemid=2785
http://parasitipedia.net/index.php?option=com_content&view=article&id=2514&Itemid=2787
http://parasitipedia.net/index.php?option=com_content&view=article&id=2516&Itemid=2789
http://parasitipedia.net/index.php?option=com_content&view=article&id=2413&Itemid=2678
http://parasitipedia.net/index.php?option=com_content&view=article&id=2413&Itemid=2678
http://parasitipedia.net/index.php?option=com_content&view=article&id=2449&Itemid=2716
http://parasitipedia.net/index.php?option=com_content&view=article&id=2451&Itemid=2719
http://animaldiversity.ummz.umich.edu/accounts/Toxocara_canis/
http://animaldiversity.ummz.umich.edu/accounts/Canidae/
http://animaldiversity.ummz.umich.edu/accounts/Toxocara_canis/


 

 

5- If hosts have been previously "immunized" junveniles go to the 

body tissues and become dormant as if they were in a paratenic 

host. 

6-  Often the infectious larvae stay in the mammary glands until a 

pregnancy where they are passed on to a nursing pup.  

7- If in a human or other non-canid host the larvae will wonder 

throughout the organs. These wandering larvae are called visceral 

larva migrans. They may travel to the eyes, lungs, brain, heart, 

muscles, liver, and other organs. 

Main properties 

    Toxocara canis is dioecious having morphology distinctly different for 

the male and female. Males, 4-6 cm long, are smaller than females. The 

male's posterior end is curved ventrally and the tail is bluntly pointed. 

The male has a single tubular testis. He also has simple spicules, which 

allows for direct sperm transfer. The female worms are generally around 

6.5 cm but can be as long as 15 cm long. In the female the vulva is about 

one-third the body length from the anterior end. The ovaries are very 

large and extensive. The uteri contain up to 27 million eggs at a time. 

Both males and females have three prominent lips. Each lip has a 

dentigerous ridge. The lateral hypodermal cords are visible with the 

naked eye. No gubernacullum is present. In both sexes there are 

prominent cervical alae. 

 The eggs are brownish and almost spherical. The eggs measure 75-90 

micrometers. The eggs are embryonated when laid and have surficial pits. 

These eggs are very resistant to various weather and chemical conditions. 

 

http://animaldiversity.ummz.umich.edu/accounts/Toxocara_canis/


 

 

Life cycle 

       Toxocara canis is a canid parasite. Humans acquire the parasite as 

accidental hosts. In the tissues of all dogs, in many birds, and other 

mammals, the larval form of T. canis is found. The dog or canid host is 

the definitive host and only there will T. canis develop further than the 

larval stage. The name for the disease when in T. canis is in a host is 

Toxocariasis. Many animals such as mice, rabbits, and monkeys can 

serve as paratenic hosts. 

*Regardless of the path T. canis larvae take to get to the canid intestine 

once there the L3 larvae molt into adults.  

*The adult worm remains in the intestine and produces an enormous 

number of eggs each day. Not until the fifth day post-infection do the 

eggs begin to appear in the canid feces. 

Toxocara cati 

Habitat (important facts) 

1- Toxocara cati hosts are predominantly within the genus Felis, the 

cats. Most research, however, has been focused on the house cat, 

Felis domesticus because of its close contact with humans. 

2- There are also many other paratenic hosts. These include 

earthworms, cockroaches, birds, rodents, dogs and humans . Within 

the paratenic hosts, T. cati remain juveniles and, depending on 

where they migrate, cause immune reactions throughout their host's 

body. Therefore during the other stages of its life, T. cati is found 

in limited areas of the cat.  

http://animaldiversity.ummz.umich.edu/accounts/Toxocara_canis/
http://animaldiversity.ummz.umich.edu/accounts/Canidae/
http://animaldiversity.ummz.umich.edu/accounts/Toxocara_canis/
http://animaldiversity.ummz.umich.edu/accounts/Toxocara_canis/
http://animaldiversity.ummz.umich.edu/accounts/Toxocara_canis/
http://animaldiversity.ummz.umich.edu/accounts/Toxocara_canis/
http://animaldiversity.ummz.umich.edu/accounts/Toxocara_cati/
http://animaldiversity.ummz.umich.edu/accounts/Felis/
http://animaldiversity.ummz.umich.edu/accounts/Toxocara_cati/
http://animaldiversity.ummz.umich.edu/accounts/Toxocara_cati/


 

 

3- As J1s, they remain in the egg, in the environment outside of 

potential hosts. If ingested, as J2s they may be found in the 

stomach wall, or if they undergo further migration - in the liver, 

lungs, bronchi, trachea, pharynx, stomach, and small intestine. 

Finally, as J3s, J4s, and adults, T. cati is found in the lumen of the 

intestine of cats only. Eggs are produced within this area, and 

excreted with the cat's feces  

Main properties 

               Toxocara cati are dioecious, and like most nematodes, the 

females in this species, at about 10 cm, are larger than the males which 

can be up to 6 cm . The posterior end of the males is curved with paired 

spicules, small pointy structures that help him to "feel" a female with 

which he can mate. 

Life cycle 

1- Adult T. cati migrate to the intestine, and begin producing eggs 

after just a few weeks.  

2- The eggs are excreted with the host's feces, and require a variable 

amount of time in the environment to mature. Depending on 

temperature and weather conditions, maturation takes on average 

about 2-3 weeks during the summer . 

3-  During this time, the juvenile passes through its first stage (J1), 

and into its second infective stage (J2) .  

4- After this time, any organism (from worms and rodents to humans) 

that ingests these eggs is at risk of infection. Stimulated by the 

stomach acid, the eggs hatch and the J2 larvae begin their 

migration through the host's body. Many move from the stomach 

http://animaldiversity.ummz.umich.edu/accounts/Toxocara_cati/
http://animaldiversity.ummz.umich.edu/accounts/Toxocara_cati/
http://animaldiversity.ummz.umich.edu/accounts/Toxocara_cati/


 

 

into the stomach wall, to the liver and lungs, and then back into the 

stomach wall again.  

5- After having passed through four juvenile stages, the mature            

T. cati migrate to the small intestine where they reproduce and 

begin shedding eggs 

 

Pathophysiology: Human infection with Toxocara, the parasitic larvae of 

canine or feline roundworms, is known as visceral larval migrans (VLM) 

systemically and ocular larva migrans (OLM) when it affects the eye.  

Two nematode larvae can cause toxocariasis. Once ingested, the eggs 

hatch and larvae penetrate the intestinal wall and are then carried by the 

circulation to various tissues--liver, heart, lungs, brain, muscle, eyes--via 

blood and lymph. Ingested eggs may remain viable for years. While the 

larvae do not develop further in these sites, they can cause severe local 

inflammatory reactions.  

http://animaldiversity.ummz.umich.edu/accounts/Toxocara_cati/


 

 

visceral larva migrans 

     Toxocariasis (also known as toxocaral larva migrans, visceral larva 

migrans, ocular larva migrans, and covert toxocariasis) is an infection 

caused by parasitic roundworms found in the intestines of dogs (Toxocara 

canis) and cats (T. cati). Symptoms in humans may be produced by the 

presence of the larval worms migrating in parts of the body. 

  Heavier, or repeated Toxocara infections, while rare, can cause visceral 

larva migrans (VLM), a disease that causes swelling of the body's organs 

or central nervous system. 

 Symptoms of VLM, which are caused by the movement of the worms 

through the body, include fever, coughing, asthma, or pneumonia.  

In most cases, Toxocara infections are not serious, and many people, 

especially adults infected by a small number of larvae (immature worms), 

may not notice any symptoms. The most severe cases are rare, but are 

more likely to occur in young children, who often play in dirt or eat dirt 

(pica) contaminated by dog or cat stool. 

Toxocariasis (Ocular Larva Migrans) 

Toxocariasis is caused by a parasitic nematode. It may develop at any 

age, although the initial infection typically occurs in childhood. Some 

10,000 infections occur in each year, and 700 of these people develop 

ocular conditions that result in permanent loss of vision.  

The organism induces an inflammatory reaction in the host eye. At the 

ophthalmoscope, you may see anterior uveitis, vitritis, neuroretinitis, 

papillitis, chronic endophthalmitis and RPE changes. Virtually any ocular 

condition associated with an inflammatory response may develop. The 

 
 



 

 

most common finding is a granuloma of either the retina or optic disc that 

is white, elevated and about one disc diameter in size.  


