Order Trichurida – Trichuris trichiura  
SKETCH: Adult (see fig 23.1)

BACKGROUND: (Roberts and Janovy, 2006) p 397

· Family Trichuridae are the whipworms, because they are threadlike along most of the anterior portion of their body, and thick at the posterior end.
· There are many species in a wide variety of mammalian hosts, and Trichuris trichiura, is a very important parasite of humans.  
· 30-50 mm long, with males being smaller than females.

· Males and females have a single gonad, and the anus is near the tip of the tail.

· Females produced from 3,000 to 20,000 eggs per day.
· T. trichiura may become a serious health problem when (1) human feces are deposited in the soil in places where (2) climate is conducive to egg survival and development (warm, high rainfall and humidity, moisture retaining soil, and dense shade). 

· Adult worms live with the slender end embedded in the tissue wall of the large intestine of humans, where they feed on cell contents and blood. The posterior end protrudes into the intestinal lumen. 
Which is the anterior end? 

Family Oxyuridae – Enterobius vermicularis
SKETCH: Egg (see fig 27.5)

BACKGROUND: (Roberts and Janovy, 2006) p 445

· Enterobius vermicularis pinworms infect approximately 400 million people. 
· Not limited to the tropics and subtropics, E. vermicularis thrive well in temperate zones.

· Males are 1-4 mm long and posterior end is strongly curved ventrally with a strong spicule (fig 27.3). 
· Females are 8-13 mm long and the posterior end extends into a long, slender point. Females may deposit 4,600 to 16,000 eggs, and die shortly after. 
· Male die after copulation, making it usual to find many more females than males within a host.
· Eggs are small (50 – 60 µm) and very light, and may be wafted about by slight air currents. The eggs may attach to curtains, walls, carpet, and be found in dust. 
· Infection occurs when eggs are inhaled and subsequently swallowed. 

Family Ascarididae – Ascaris lumbricoides
DEMO: Lips (adult)
BACKGROUND: (Roberts and Janovy, 2006) p 431

· Ascaridids are among the largest of nematodes, some achieving 45 cm in length.
· Ascaris lumbricoides was probably originally a parasite of pigs that adapted to humans when swine were domesticated and lived in close association with humans. 

· Males are 15-31 cm long and 2-4 mm in diameter at greatest width. Posterior end in males is curved ventrally and tail is bluntly pointed (fig 26.1 A. suum).
· Females are 20-49 cm long and 3-6 mm wide. The ovaries are extensive and uteri may contain up to 27 million eggs at a time, with 200,000 being laid per day!

SEE Lifecycle FIG 26.5

· Juvenile worms develop and molt into the third stage (J3) within the egg.

· Infection occurs when unhatched juveniles (J3) are swallowed with contaminated food and water. Eggs hatch in duodenum, where they penetrate the mucosa and submucosa and enter lymphatics or venules, making their way through the right heart and pulmonary circulation, eventually breaking out of capillaries into airspaces. 

· In the lungs, juveniles molt to J4 stage, then migrate up to the pharynx and are swallowed. 
· The worms reach the small intestine and develop into adults, mate and produce eggs.

Family Ancylostomidae – Necator americanus “The American Killer”
DEMO: Teeth (adult) fig 25.6
BACKGROUND: (Roberts and Janovy, 2006) p 417

· Ancylostomidae, the hookworms, live in the host’s intestines where they attach to the mucosa and feed on blood and tissue fluids. 
· Necator americanus must penetrate skin to infect humans, and uses a variety of enzymes that hydrolyze the skin macromolecules (p 418).

· Necator americanus has a pair of dorsal and a pair of ventral cutting plates surrounding the anterior margin of the buccal capsule (=mouth) (fig 25.6).
· Females produce 5,000-10,000 eggs per day, and live 3-5 years. That is 5,475,000-18,250,000 eggs for one individual depending on eggs per day and length of life!
· Primarily a tropical parasite.

Family Ancylostomidae – Necator americanus “The American Killer”
DEMO: Male Copulatory Bursa (adult) fig 25.7
BACKGROUND: (Roberts and Janovy, 2006) p 417

· Males are 7-9 mm in length and have a copulatory bursa with needle-like spicules that fuse.


Family Ancylostomidae – Ancylostoma duodenale
DEMO: Teeth (adult) fig 25.8
BACKGROUND: (Roberts and Janovy, 2006) p 420

· Ancylostomidae, the hookworms, live in the host’s intestines where they attach to the mucosa and feed on blood and tissue fluids. 

· Hookworms typically infect their hosts when J3 stages contact a host’s skin and burrow into it. HOWEVER Ancylostoma duodenale can penetrate skin and oral mucosa, be passed in mother’s milk and probably be acquired trans-placentally (p 418).
· Ancylostoma duodenale infects dogs and other carnivores. 
· The anterior margin of the buccal capsule has two ventral plates, each with two large teeth that are fused at their bases. 

Family Ancylostomidae – Ancylostoma duodenale

DEMO: Male Copulatory Bursa (adult) fig 25.9

BACKGROUND: (Roberts and Janovy, 2006) p 420

· Males are 8-11 mm long and have a copulatory bursa and needle-like spicules with simple tips that are never fully fused. 

Family Onchocercidae – Dirofilaria immitis – Dog Heart Worm
DEMO: Dog Heart with Dirofilaria immitis (fig 29.17)

BACKGROUND: (Roberts and Janovy, 2006) p 472

· Family Onchocercidae are filaroids (tissue-dwelling parasites), all of which employ arthropod invertebrates as intermediate hosts. The arthropods deposit infective J3 stages on the host skin with the bite. (fig 29.1)
· Dirofilaria immitis are parasitic in the right side of the heart and pulmonary artery of dogs and other mammals throughout most of the world. 

· Mosquitoes ingest microfilariae with their blood meal, and the parasite develop into J3 stages in the mosquito. The next time the mosquito takes a blood meal, the J3s drop onto the host’s skin. Development takes five months from the time of exposure. 
