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Phylum Nemathelminthes

General characters:

1. Bilaterally symmetrical, unsegmented worms.

2. Triploblastic and pseudocoelomate animals with organ-system grade of body organization.

3. Body size is mostly small, some microscopic, while others from few millimeters to a meter or even more in length.

4. Body is usually worm-like cylindrical or flattened with tapering ends.

5. Cuticle usually present and cilia absent.

6. Alimentary canal is straight and complete with mouth and anus; pharynx is muscular and highly specialized.

7. Respiratory and circulatory systems are absent.

8. Excretory system includes a system of canals, protonephridia present in some forms for osmoregulation.

9. Nervous system is simple and consists of a circumenteric nerve ring having anterior and posterior longitudinal nerves.

10. Sexes separate, i.e., dioecious and reproductive organs relatively simple.

11. Asexual reproduction does not occur.

12. Eggs are shelled, cleavage determinate and spiral; life cycle simple or complicated usually with no special larva stages. Medical importance has the only one class of this phylum.

Class Nematoda

General characters:

1. Aquatic or terrestrial, free-living or parasites, elongated round-worms.

2. Body wall with cuticle, cellular or syncytial epidermis and longitudinal muscles in four bands.

3. Dioecious; male smaller than female.

4. Fertilization is internal.
The male reproductive system consists of a single delicate tubule differentiated into testis, vas deferens, seminal vesicle and ejaculatory duct, which open into the cloaka. The female reproductive system consists of the ovary, oviduct, seminal receptacle, uterus and vagina.

Nematodes may produce eggs (oviparous) or larvae (viviparous). Some lay eggs containing larvae, which immediately hatch out (ovoviviparous). The life cycle consists typically of four larval stages and the adult form. The cuticle is shed in passing from one stage to another.

According to peculiarities of life cycle Nemathelminthes are subdivided into 2 groups:

- have no intermediate hosts and eggs maturation takes place in soil.

The embryos in the eggs of geohelmintes develop into invasive larvae about three weeks to some months.

Egg's development requires suitable conditions (temperature and moisture). People can be invaded by ingestion of embryonic eggs with contaminated food and water. When these eggs reach the intestine of a human host, their coverings get digested and larvae in some species undergo migration in host's organism.

Larvae penetrate through the intestinal wall and make their way into the submucosal blood capillaries. Then, with the blood flow, they reach liver and the hepatic portal system, then lungs through the hepatic veins, heart and pulmonary arteries. In lungs the juveniles make their way out of the blood capillaries into alveoli. There they stay; their cuticle molts a few times and grows. Then juveniles start ascending up the bronchi and trachea of the host that suffers from coughing due to it. The juveniles thus travel to pharynx and then are swallowed to the esophagus. Shortly thereafter they travel through stomach and reach the intestine, where they become adults. Roundworms cause diseases called nematodiasis.
The roundworms show advancement over the flatworms in having:

Complete digestive tract

Fluid-filled body cavity

Separate sexes

Ascaris lumbricoides is one of the most familiar endoparasites of man. It has also been reported from pigs, cattle, and sheep. It inhabits the small intestine, more frequently of children than of adults. It has a cosmopolitan distribution. Ascaris takes host's digested food. Infection occurs by taking eggs with food and water.The worm lies free in the cavity of the intestine. It moves by twisting its body dorsoventrally and striking it against food and intestinal wall. It is holozoic and takes host's digested food by sucking action. Respiration is anaerobic. The worm is known to produce an entienzyme to counteract the host's enzymes. The life cycle is simple, there being no inlermediate host. Ascaris is oviparous. The young worms, called the juveniles, resemble the adults and moult four times during growth. Life span of
varies from 9 to 12 months.

Ascaris shows marked sexual dimorphism. The female is larger, being 20-40 cm. long. The male is smaller, being 15-30 cm. long, and its hind end is sharply curved ventrally. Both the sexes have a cylindrical body tapering at either end. Ascaris causes diseases ascariasis
Light infection has no effect. Heavy infection causes weakness and anaemia as the worms share host's food. Toxins produced by the parasites cause irritation of intestinal mucosa and impair digestion. Colic pain may also result. Blockade of intestine and consequent death may also occur. Occasionally, the worms migrate into the vermiform appendix or wander up the bile-duct into the liver. This results in appendicitis and hepatitis. Injury to lungs by juveniles causes haemorrhage (bleeding) and inflammation which may lead to pneumonia. Disposal of human faeces by underground sewerage system is an efficient measure to control ascaris infection. Washing vegetables and fruits before eating, and washing hands before meals are good preventive devices.

Entorobius vermicularis

Ent. vermicularis is the human "pinworm" and is perhaps the most common parasitic nematode of man throughout the world and practically every person suffers from its infection in infancy.

Adult worms live in the caecum, colon, appendix and at the junction of the small and large intestine. There is distinct sexual dimorphism. The worms are slender and cream-coloured; the male is 2 to 5 mm long, the female is 8 to 13 mm long.

At the anterior end, in both sexes, are three lips. The posterior or tail end of the female is long and pointed, while that of the male is curved, blunt.

Life cycle is simple and direct. The mature female worm migrates mostly at night to the anal region to lay eggs and causes severe itching. Eggs often get into the nails of children as they scratch the anal region to ease irritation and reach their mouth if they put their fingers into the mouth. This results in reinfection. Infection of healthy persons occurs by taking eggs with food (fruits and vegetables) and water. Living worms often pass out in the stools and can be seen performing twisting movements.

The adults live in the host for 20 to 30 days. Adult males die immediately after fertilization. The infection thus automatically dies out within a month provided there is no reinfection. Pinworm infection enterobiasis causes loss of sleep, digestive and nervous disorder, abdominal pain and even appendicitis.General sanitation and proper disposal of human faeces provide protection from infection of pinworm. 

Trichiurus trichiura inhabits human caecum and appendix practically all over the world.

The whip worm probably feeds on blood and cells. It is oviparous. Eggs laid by the female in the host's intestine pass out with the faeces and develop in the moist soil. Eggs containing juveniles are taken by man with food and water. In his intestine, eggs hatch into juveniles which grow into adults in about a month. The adults live for many years.

The worm is 30-50 mm. long, the female being a little longer than the male. The anterior two-third of the body is very slender and whip​like, hence the name. The whip is embedded between the villi to fix the worm.

Whip worm infection causes abdominal pain, anaemia, and bloody stools. The patient suffering from trichuriasis (whipworm disease) shows the symptoms of acute appendicitis. In heavy infections the patient often complains of abdominal pain, mucous diarrhoea often with blood streaked stool and loss of weight. Prolapse of rectum has occasionally been observed in massive trichuriasis.

Sanitary disposal of human faeces is a preventive measure.

Ancylostoma duodenale — The Hookworm
Ancylostoma is a human parasite. It occurs in Southern Europe, North Africa, India, China and Japan. It lives in the small intestine.

Ancylostoma firmly clings to the intestinal wall by pinching a bit of it into the buccal cavity with the help of teeth. It feeds on blood and fragments of mucous membrane. A secretion of pharyngeal glands prevents the clotting of blood while the worm is feeding and results in considerable loss of blood after the worm has left the wound. Eggs laid by female worm in the host's intestine escape with the faeces and hatch in the moist soil. The larvae feed on organic debris and get into the human body by boring through the skin of the feet, causing

. They enter the veins and, passing through the heart, lungs, tracheae, pharynx and oesophagus, reach the small intestine. Here they mature. Infection may also occur by accidentia! drinking of water contaminated with filariform larvae. Adult worms live for about 5 years.

The male worm is about 9 mm. long and has a large copulatory bursa at the hind end. The female worm is about 12 mm. long and has a small caudal spine. In both the sexes, the mouth lacks the lips and leads into a prominent buccal capsule with teeth- bearing cutting plates.

Hookworm infection in anaemia, mental and physical deficiency and lowered resistance to other diseases. The characteristic symptoms of ancylostomiasis are ancylostome dermatitis or ground itch, and creeping eruption by ancyiostome larvae, and gastro-intestinal disorders, and severe anaemia by adult worms.

Avoiding moving about barefooted is a preventive measure against infection.

Trichinella spiralis—The Trichina Worm
Trichinella is a cosmopolitan human parasite. It first lives in the intestine but later encysts in the muscles. It also occurs in pigs and dogs.

Man gets infection by taking under-cooked pork containing encysted larvae. The larvae escape from the cysts in the human intestine and quickly grow into adults. The worm is viviparous.

The female deposits juveniles in the lymph, and blood capillaries, whence they reach the striated muscles. Here they coil up in a characteristic manner and are enveloped by a cyst wall formed from the host tissue. The cysts get calcified and remain viable for years. Usually one larva is present in a single cyst. Pigs get infection by eating discarded pieces of meat in slaughter houses containing encysted larvae.

It is one of the smallest nematodes infecting man. The male worm is about 1-5 mm. long. The female worm is about 3 mm. long. Its vulva opens near the middle of the pharynx. In both the sexes, the mouth is without lips.

The hardened cysts cause muscular pain. The trouble is called trichinosis. This disease is common and widespread in Europe and America.

The early symptoms of trichinosis are eosinophilia. The invasion of muscle by larvae is associated with muscle pain, swelling of the eyelids and facial oedema, eosinophilia and pronounced fever. Respiratory and neurologic manifestations may appear. On invasion of the muscle layer the larvae cause inflammation and destruction of muscle fibres. The most frequently involved muscles are those of limbs, diaphragm, tongue, jaw, larynx, ribs and eyes. Larvae in other organs, including the heart and brain cause oedema and necrosis. The diagnosis is made by identifying larvae in muscle biopsies or by serological tests.

The only preventive measure is to avoid under-cooked pork.

Dracunculus medinensis – The Guinea worm

 It is a common human parasite. It also occurs in some other mammals. In the United States it has been found in dogs, raccoons, foxes, minks.

Dracunculus occurs in tropical countries — Africa, Arabia, South America, West Indies and India, China. It inhabits the subcutaneous tissue in man, especially of the arms, shoulders and legs.

Mature female, full of larvae, migrates to the superficial layers of the skin of the lower legs. Toxic material from her body causes a blister under the epidermis. Soon an ulcer is formed. The blister or ulcer later breaks, but is plugged by the worm's head and the worm freely projects its uterus. On coming in contact with water, the worm ruptures, releasing the tiny coiled larvae in water. The worm now dies. The larvae, after swimming freely for a short time, penetrate the body of the intermediate host, Cyclops. In Cyclops the larva moults twice and becomes infective in three weeks time. Man gets infection by taking infected Cyclops with water. In the human intestine, the larvae escape from the Cyclops and bore their way into the subcutaneous tissue. Here they grow into adults in about a year.

The male worm is about 4 cm long. The female worm is 70-120 cm long. In both the sexes, the anterior end is blunt and the posterior tapering.

Guinea worm infection or dracunculiasis causes nausea, vomiting, diarrhoea, asthma and fainting, itchiness.Taking clean water prevents infection.

Nematodes belonging to the superfamily Filarioidea are slender thread - like worms, which are transmitted by the bite of blood - sucking insects. In the bodies of infected vertebrate hosts, they occur both as adults and the embryos, which are known as microfilariae. Some species of filarial worms infect man.

Wuchereria bancrofti – The Filarial worm

Wuchereria is found in South East Asia, Northern South America, West Indies and certain parts of USA. It lives in the lymph vessels and lymph glands.The female delivers juveniles called the microfilariae. The latter shift to the deep blood vessels. At night they migrate to the superficial blood vessels of the skin and are sucked by mosquito, its intermediate host. The mosquito injects them into the blood of a healthy human being. From the blood, they migrate to the lymph vessels and lymph glands. Here they grow into adults in about a year.

The male worm is about 40 mm. long. The female worm is about 80 mm. long. Its vulva lies near the middle of the pharynx. In both sexes, the mouth lacks the lips and the pharynx is without a bulb.

Heavy infection blocks the lymph vessels. This causes enormous swelling of the affected region. The disease is called filiriasis or elephantiasis. Protection from mosquitoes prevents infection.

Loiasis

Loiasis is an infection caused by the filarial nematode Loa loa, the African eyeworm or loa-worm. It inhabits the rain forests of Central and West Africa. Humans and baboons are definitive hosts and infection is transmitted by mango flies. The adult migrates in the skin and occasionally crosses the eye beneath the conjunctiva, making the patient actually aware of his infection. Gravid worms discharge microfilariae that circulate in the blood stream during the day but reside in capillaries of the skin, lungs and other sense organs at night.

Most infections are symptomless but persist for years. Ocular symptoms include swelling of lids, congestion, itching and pain. Female worms and rarely male worms may be extracted during their migration beneath the conjunctiva. Systemic reactions include fever, pain, itching, urticaria and eosinophilia. The diagnosis is made by identifying microfilariae in the blood films taken during the day, by removal of adult worm from conjunctiva, or by identifying microfilariae or adult worms in biopsy specimen.

Onchocerciasis is the infection caused by the filarial nematode It is one of the world's major endemic diseases, afflicting an estimated 40 million people, of whom about 2 million are blind. Man is the only known definitive host. Onchocerciasis is transmitted by several species of black flies of the genus j which breeds in fast flowing streams. There are endemic-regions throughout the tropical Africa and in focal areas of Central and South America. The adult worms live singly and as coiled entangled masses in the subcutaneous tissues of man. The gravid female worms produce millions of microfilariae, which migrate from the nodule into the skin, eyes, lymph nodes and deep organs causing the onchocercal lesions. The diagnosis is made by identifying the microfilariae in tissue sections of skin and the adult worms in the subcutaneous nodules.

The cardinal manifestations are subcutaneous nodules, dermatitis and eye disease.

Brugia  Malayi

Malayan filariasis, Brugian elephantiasis.

It occurs in India, Indonesia, Philippines, Malaysia, Thailand, Vietnam, China, Japan and South Korea. W. bancrofti and B. malayi may co-exist at one place.

The adult worm inhabits the lymphatic vessels and glands. Sheathed microfilaria occur in blood.

They are essentially the same as W. bancrofti though smaller in size.
Essentially is the same as that of W. bancrofti. The vector is mansomia mosquito.

Essentially the same as produced by W. bancrofti .In contrast to W. bancrofti elephantiasis of the genitalia is seldom seen.

	
	Name
	Size
Female          Male
	Habitat
	Mode of infection
	Disease and pathogenic effect
	Distributio n

	1
	Ascaris lumbricoides Roundworm geohelminth
	20-40 cm 15-30 cm
	Small intestine
	Direct, by ingesting eggs with food and drink
	Ascariasis anaemia,
diarrhoea, bronchitis, pneumonia
	Worldwide

	2
	Enterobius (Oxyuris) vermicularis Pinworm
geohelminth
	9-13 mm 3.5 mm
	Large intestine, caecum, appendix
	Direct, by
ingesting
eggs
	Enterobiasis anal itching, appendicitis, nervous trouble
	Worldwide

	3
	Trichiurus (trichocephalus) trichiurus Whipworm geohelminth
	30-50 mm a little smaller then female
	Caecum, appendix and colon
	By ingesting eggs with food
	Tricuriasis abdominal pain, anemia, bloody stool
	Worldwide

	4
	Ancylostoma duodenale Hookworm geohelminth
	12 mm 9 mm
	Intestine
	Larvae penetrate through the skin
	Ancylostomiasis itching and inflammation of skin, anaemia,
	Tropical and
subtropical countries

	5
	Trichinella spiralis

Trichinaworm
viviparous
biohelminth
	3 mm 1.5 mm
	Adults:small intestine Larvae in striated muscles
	By eating
infected
pork
	Trichinosis muscular pain pneumonia
	Europe, America

	6
	Dracunculus

medinensis

Guineaworm
viviparous
biohelminth
	70-120 cm 40mm
	Subcutaneus tissue of limbs
	By ingesting
infected
Cyclops
with water
	Dracunculiasis Ulcers, diarrhea, asthma, giddiness
	India, Arabia, Africa. East Indies

	7
	Wuchereia

bancrofti

Filarialworm
viviparous
biohelminth
	80-100 40 mm mm
	Adults: lymph nodes and vessels microfilaria: blood
	By the bite of infected female mosquito
	Wuchereriasis or
Filariasis
lymphatic
obstruction,
elephantiasis
	Tropical and
subtropical countries

	8
	Brugia malayi

Viviparous biohelminth
	55 mm 22 mm
	Adults: lymph nodes and vessels microfilaria: blood
	By the bite of infected Mansonia mosquito
	Brugiasis Same as produced by Wuchereia bancrofti
	Asia

	9
	Loa loa Eyeworm viviparous biohelminth
	50 mm 30 mm
	Subcutaneous connective tissue of eyes microfilaria: blood
	By the bite of flies of the genus Chrysops
	Loiasis
Conjunctivitis calabar swelling
	Africa

	
	Onchocerca volvulus viviparous biohelminth
	30 - 34 19 - 42 mm mm
	Subcutaneous
connective
tissue
microfilaria: skin, eyes
	By the bite of infected Simulium
fly
	Onchocerciasis Eye disease, dermatitis, subcutaneous nodulus
	Tropical
Africa,
Central,
South America


