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Flatworms as human parasites"


The phylum Plathelmlnthes is divided into three classes: 

1. Turbellaria

2. Trematoda

3. Cestoda 

Ecto- and endoparasites of vertebrates.


Class Trematoda

General characters:

1. Body shape is usually leaf- like. It is without segmentation.
2. Body undivided and covered by a thick, living tegument. There is no epidermis.
3. Well developed two suckers present. Mouth is placed on the end of mouth sucker.
4. Mostly hermaphrodite, except for Schistosoma. Ovary single, testes two to many. They have no vagina. Uterus is large and contains numerous shelled eggs.
5. Usually two different flukes copulate so that cross - fertilization occurs.
6. After fertilization eggs capsules reach to the outside with host's faeces.
7. Its life cycle is complicated and digenetic, i.e. completed in two hosts (a primary vertebrate host and one to more intermediate hosts). They have many larval stages.
Flatworms

General Characters:
1. The body is soft and dorsoventrally flattened. It may be leaf - like or ribbon - like.
2. The symmetry is bilateral in flatworms.
3. Third primary germ layer, the has appeared between the ectoderm and the endoderm. This makes the flatworms ploblastic animal.

4. There are definite organ - systems. The flatworms have organ - system level of organization.
5. The anterior end forms the head, which contains cerebral ganglia, may bear sense organs, and remains forward during locomotion. Thus, cephalization starts in this phylum.
6. There are no locomotory appendages in flatworms.
7. The body may be enclosed by a single - layered epidermis or by a firm living tegument, and muscle layers.
8. The organ - systems are packed in a characteristic connective tissue, called the parenchyma. The latter consists of large, irregular cells, the branching processes from which form a network with fluid - filled spaces inbetween. There is no body cavity or coelom.
9. Skeleton is lacking. Turgidity of the fluid in the parenchymal meshes maintains the form of the body (hydroskeleton).
10. The digestive tract, if present, is still incomplete. Indigestible remains of food are passed out through the mouth. Gut is often much branched for distribution of food.
11. Respiration
occurs through the general body surface. Flat body favours this process as the cells are not far away from the external surface.
12. The circulatory system is undeveloped.
13. The nervous system is ladder- like. It comprises cerebral ganglia and two main longitudinal nerve cords connected at intervals by transverse commissures. Sense organs occur in free- living forms.
14. The excretory system includes characteristic me - cells (protonephridia) leading into ibules that open out by one or more excretory pot. Excretory matter is ammonia in aquatic flatworms. The flame cells also bring about osmoregulation.
15. The sexes are mostly united. The anatomy of reproductive system encourages cross - fertilization. Gonads have ducts. Fertilization is internal. Copulatory apparatus is present. Life history often includes larval stages. Asexual reproduction by transverse fission occurs in some forms.
16. The flatworms may be free - living (terrestial, fresh - water or marine) or parasites. Parasitic forms have adhesive organs, such as hooks and suckers.
PHYLUM PLATHELMINTHES FLAT WORMS
UNIQUE FEATURES
1. Parenchyma filling the space between the body wall and the viscera
2. Flame cells for excretion and osmoregulation
3. Separate vitelline glands for the production of yolk as the ovaries produce only ova
ADVANCMENT FEATURES
1. Bilateral symmetry
2. Organ-system level of organization
3. Head with sense organs at the front end
4. Three germ layers: ectoderm, mesoderm, endoderm
5. Muscles layers both in the body wall and gut wall
6. Brain and nerve cords
7. Organised excretory system, and
8. Gonoduct and copulatory organs.
CLASSIFICATION PHYLUM PLATHELMINTHES
class Turbellaria class Trematoda class Cestoda free living


Flukes Tapeworms
Trematodoses Cestodoses
CLASS TREMATODA : body shape is usually leaf-like
well developed two suckers present
Life cycle: ADULT FORM —► EGGS —►MIRACIDIUM LARVA —►

Definitive host —►Water Penetrate into intermediate host (snail)
sporocyst larva—► redia—► cercaria larva
Adoleskaria encysted larva on aquatic plants
Invasive stage to the definitive host
Metacercaria second intermediate host

	Name
	Size
	Site of infection
	Mode of infection
	Intermediate host
	Pathogenic effect
	Distribution

	LTrematoda hascioia

hepCf.ti.CCl (Liver-fluke)
	25-50 mm
	Liver bile ducts
	Metacercaria on water plants
	Galba truncatula (snails)
	Hepatomegaly, fever, obstructive jaundice FascMiasis
	Cosmopolitan

	Opisikorchis sinensis (Chinese
Liver-fluke)
	10-25 mm
	Liver
	By eating raw or improperly
cooked fresh​water fishes infected with
	Bithynia or Pamfossalurus (snails)
	Proliferation of the biliary epithelium Opbtorehias
	China, India, Japan, Indochina.

	Pamgenimus sp. (Lung- Явке)
	8—12 mm
	Lungs
	By eating poorly coo​ked crabs and crayfishes infected with cercanae.
	Melania (snail), crabs and crayfishes
	Paragonimi​asis (cough, fever, anaemia, and also tuberculosis)
	China, NewGuinea, Korea, Japan, Peru, Africa, India, Philippines.

	Schistosoma haematobium (Blood fluked
	Male 10-15 mm; Female 20 mm.
	Portal and mesenteric veins
	Cercariae
water penetrate with skin when come in contact.
	Bulinus or Melania (snails)
	Urinogenitai schistoso​miasis
	Africa, Iraq. Portugal.

	Schistosoma mansuni

	Male 10-12,
Fem​ale
12-16 mm.
	Veins near ileocaeeal junction
	
	Planorbis (main)
(snails)
	Severe dysentery and anaemia Intestinal shistosomiasis
	Africa and Tropical America.

	Schistosoma japonica (Blood Flaxe)
	Male 10-20 mm; Fem​ale 26 mm.
	Portal and mesenteric veins
	
	Segmentina or Oncomelania
(snails)
	Liver enlargement, ulceration, spleen disorders
	Japan, China, Philippines.

	Taenia solium

(Pork tapeworm)
	2-3 met​res
	Intestine
	By eating ill cooked measly pork.
	Pig
	Taeniasis (intestinal disorders)
	Cosmopolitan.

	Taenia sagirmta (Beef tape​worm)
	4 met​res
	Intestine
	By eating ill cooked beef.
	Cattle
	Intestinal disorders and anaemia
	Cosmopolitan. Taeniasis sagmata 

	Diphyliobothrium sp, (Broad Ssh tapeworm)
	9 met​res
	Intestine
	By eating infected freshwater fishes.
	Two; Cyclops and freshwater fishes
	Anaemia, intestinal disorders
DinhiHobothriasis
	Cosmopolitan.

	Eckinococrm granulosus (Hydatid worm or Dog tapeworm)
	3-6 mm
	Liver, also lungs and kidneys
	By ingesting eggs contaminated food, drink.
	Domestic animals (dog, cat, sheep, goat pig)
	Echinococcosis
(fibrosis, enlargement of liver, diarrhoea, abdominal pain, eosiriophilia)
	Cosmopolitan.

	Hymencrlepis sp. (Dwarf tapeworm j
	10-40 mm
	Small intestine
	Direct
	
	Abdominal discomfort
Hvmesoieisksis
	Cosmopolitan.


Fasciola – the Liver fluke (3 - 5 cm)
Fasciola lives in the bile ducts of the liver of sheep and goats. Fasciola keeps attached to the bile ducts by suckers, and cannot move about. It respires anaerobically. It is holozoic and feeds on blood, bile and epithelial cells of bile ducts. Its, life history involves 2 hosts: sheep and snail, and special multiplicatifftin larval stages. The cercaria encysts, forming adoleskariae. Sheep get infection by taking encysted cercariae with grass.
Economic importance. Fasciola causes "liver rot" (complete breakdown of liver) or fascioliasis which may prove fatal.
Schistosoma - The Blood Fluke (10-20 mm)
Schistosoma occurs in the veins of human bladder and intestine.
Schistosoma respires aerobically and feeds on blood. It is unisexual, the larger male carries the slender female in a groove, the gynaecophoric canal, on its ventral side. Life history involves 2 hosts, man and snail, and multiplication in the larval stages. Larvae enter the human body by boring through the skin during bath in rivers and canals.
Economic importance. Schistosoma damages the urino-genital system and causes intestinal disorders (schistosomiasis).
Paragonimus Westermani is the commonest agent of paragomiasis.
This is a common human parasite in the Far East, including Japan, Korea, China, South East Asia. In the Indian subcontinent it occurs in Bengal and the area around Bombay. Man gets infected by eating raw or poorly cooked crab or crayfish which has been contaminated with metacercariae of the parasite.

It passes its life cycle in 3 hosts:
1. Definitive hosts - man, domestic animals, tigers and leopards
2. First intermediate host - a fresh water snail of the genus Melania
3. Second intermediate host - a fresh water crayfish or a crab
The golden brown eggs reach the bronchioles from where they are coughed up and excreted in sputum or swallowed and passed out in faeces. Most clinical manifestations are pulmonary as the lungs are most commonly invaded.

Opisthorchiasis is caused by Opisthorchis sinensis

The infection of Op. sinensis is largely, confined to the Orient, from Vietnam to Japan. The adult of Op. sinensis inhabit the bile ducts just under the liver capsule, but in massive infection may be found in the gall bladder, pancreatic ducts and in all bile ducts as well.
The adult flukes measure around 4-15 mm. The natural definitive hosts include humans, dogs, cats, mink, weasel, rat and badger. Here the flukes feed on mucosal secretions and pass operculated eggs in the faeces. Ingestion of raw or inadequately cooked fresh-water fish infected with metacercariae of Opisthorchis.
Opisthorchis sinensis passes its life cycle in 3 hosts:

1. Definitive host - man, dog, pig or cat
2. First intermediate host - a snail of the family Buliminae
3. Second intermediate host - a cyprinoid fish
The mature worm causes proliferation of the biliary epithelium, increased mucin production, adenoma formation, periductal fibrosis. 
Life cycle. If suitable environmental conditions are available, the embryo in each egg develops into a ciliated Miracidium larva in about 9-15 days. By it's brisk movements the miracidium pushes open the lid of the egg shell, hatches out in water and swims about with the help of its cilia. It swims freely for some time, then penetrates into the body of the snail. In snail's body the miracidium changes into sporocyst larva which gives risethe first generation of rediae. This one is a tailed larva and by vigorous lashings of its tail it passes through tissues of the snail host and emerges out in the water. After that two ways of further development are possible.
The first way:
The freely swimming life of cercariae lasts 2-3 days and it finally encyst on aqua vegetation adoleskariae the latter are invasive stage to the primary host.
The second way:
Cercariae actively penetrates into the body of the next intermediate host (fish or other). Primary host gets invade by means of improperly cooked fish, which contains metacercariaes. The Flukes cause diseases called trematodoses.

Class Cestoda ( Tapeworms)
Endoparasites. Adult lives in the intestine of man or vertebrates (primary host).
Larval stage are found in vertebrates (pig, cattle) - intermediate host,
Their body is long and thin, ribbon - shaped.
The body is divided into 3 parts - head, neck and strobila consisting of about few to 800-900 segments or proglottids. Scolex has 4 muscular cup-shaped suckers and two rows of hooks. Neck is very short; it is the region of proliferation. All segments are held together by muscles, excretory ducts and nerve cords. There are three kinds of proglottids: hermafroditic segments (mature) and gravid or ripe segments.
The immature segments locate close to the neck. The male reproductive system develops in the middle part of the body, then female ones develops and segment becomes hermafroditic (mature). At the end of strobila the uterus occupies proglottids and the other reproductive organs start degeneration processes, Such a proglottid is called с or gr . Uterus is very extensive with 7 - 35, thick lateral branches. Uterine aperture is absent. Mature proglottids regularly detach one-bv- one or in small groups and leave the body with faeces. Mouth, alimentary canal and sensory organs lack.
Cuticle of tapeworm bears numerous microvilli that increase the surface area of the body for absorption of nutritients in intestine of host.
Life cycle is complicated and also digenetic. All eggs of gravid proglottids contain first larva stage which name is an oncosphere. It is spherical and has three pairs of hooks.
Oncospheres are invasive for an intermediate host, which is infected by eating vegetables or by drinking water contaminated with faeces. In the stomach the shell membrane dissolves and oncospheres penetrate through intestinal wall and migrate with blood to striated muscles, tongue, heart, liver, brain, eyes and turn into peasized spherical-shaped cyst (second larva stage). This cyst is called
Development of the embryo into fully formed cysticercus with scolex and neck are completed in about 4 months. People get invaded by eating improperly cooked pork or beef. Scolex everts out in intestine and gets fixed to intestine wall, proglottids begin to grow. In about 10-12 weeks parasite attains adult condition.
The gravid proglottids regularly detach one - by - one or in small groups and leave the body with faeces.
Mouth, alimentary canal and sensory organs lack.
Cuticle of tapeworm bears numerous microvilli that increase the surface area of the body for absorption of nutritients in intestine of host.
Life cycle is complicated and digenetic. All eggs of gravid proglottids contain first larva stage ► an oncosphere.
Class Cestoda
Body divides into three parts:
1. head (scolex) possess 4 cup-shaped suckers andtwo rows of hooks
2. neck - region of proliferation
3. strobila consisting of about few to 800 - 900
proglottids (segments)
immature mature gravid

Life cycle:
adult form eggs oncoshere -> phynn
infective for infective for intermediate host definitive host
types of phynn
1. cysticercus - spherical shaped cyst with inverted scolex and neck
2. cysticercoid - pyriform cyst with inverted scolex and neck and conical tail​like posterior end
3. coenurus - spherical bladder bearing multiple invaginated scolices
4. echinococcus or hydatid cyst -thick walled bladder with liquid and numerous daughter cysts and scolices
5. plerocercoid - flattened vermicule with
rudimentary scolex and two bothria
cysticercoid 1агл а is a solid pvriform structure, with the vesicular anterior end containing the invaginated scolex and a short conical posterior end.
Coenurus is spherical bladder bearing multiple invaginated scolices. Echinococcus or the hydatid cyst is a bladder filled with fluid. The cyst has a thick outer cuticle or laminated layer and a thin inner germinal layer - the site of asexual reproduction and development of numerous scolices.
Plerocercoid larva is a flattened unsegmented vermicule about 1-2 cm long and with a rudimentary scolex.
Tapeworms cause diseases called cestodoses.
Taenia solium is a human gut parasite.
Taenia keeps firmly attached to the intestinal wall by hooks and suckers. It has saprozoic nutrition and anaerobic respiration. Man gets infection by taking undercooked pork containing encysted larvae called cysticerci.
Economic importance:
Tapeworm causes taeniasis in weak persons. Taeniasis is characterised by abdominal pain, indigestion, vomiting, constipation, loss of appetite, lowered resistance to other diseases and nervous disorders.
In additional to the definitive host for T. solium, man can act as intermediate host also and harbour the larval stage - i.e. cysticercus cellulosae. It causes cvsticercosis.
Taenia saginatum

Disease is called Taeniasis saginata, Beef tapeworm infection. T. saginata is world - wide in distribution, but the infection is not found in vegetarians and those who do not eat beef.
The adult worm lives in the small intestine, commonly in the jejunum, with its head embedded in the mucosa.
Life cycle. The worm passes its life cycle in 2 hosts.
1. Definitive host, (man) harbour the adult worm.
2. Intermediate host (cow or buffalo) harboures the larval stage. The eggs or gravid segments are passed out with the faeces on the ground.
Cows swallow these eggs while grazing in the field. In the intestine eggs rupture and oncospheres are liberated. These penetrate the gut wall with the aid of their hooks and gain entrance into the portal vessels finally reaching the systemic circulation from where they are filtered into muscular tissues.
The commonly involved muscles are those of tongue, neck, shoulder and cardiac muscle.
In about 8 days time oncosphere gets converted into an oval vesicle called cysticercus bovis. Human beings are infected through eating the uncooked beef containing cysticerci called measly beef. The clinical features of T. saginata infection are abdominal discomfort, hunger pain, chronic indigestion, diarrhoea, loss of appetite and neural disorders.
Diphillobothrium latun - the broad fish tapeworm, in the largest and most injurious parasite in the intestine of man.Body length reaches up to 18m and have 3000 to 4000 proglottids. Scolex is fusiform, bears two slit-like bothria. Mature proglottid is broader than long. Life cycle involves two intermediate hosts, one is cyclops and another fish. Infection in man results by eating insufficiently cooked infected fish. D. latum world - wide in distribution.
Echinococcus granulosus - is a minute tapewom 3-6 mm long.
It is common in Africa, Australia, New Zealand, Iceland, Holland and South America.lt is found in hundreds in the intestine of dogs, cats and wolves. The scolex has four suckers and a protrusible, rostellum with two rows of hooks these is a neck and 3 to 4 proglottids, one immature, one or two mature with complete hermaphrodite reproductive organs, and one large gravid proglottids.
The eggs pass out with the faeces of the primary host and gain access to an intermediate host which is man or herbivorous animals like rabbits, sheep, cattle, in which the shell is dissolved and the 6 - hooked embryo bores way generally in the liver or lungs or sometimes into kidneys, spleen, bones, heart and brain. The young larva changes into a hollow bladder around which the host forms an enveloping fibrous cyst wall. It is called a hydatid cyst.
Hydatid cysts are often enormous and the liver is enlarged by them, in the brain or eve they prove fatal. The hydatid fluid contains toxins and should it leak from the cyst, eosinophilia results.lt the hydatid cyst is ruptured by pressure, not only is the toxic fluid liberated, but the scolices, brood capsules and daughter cysts become scattered in the body and each may develop'into a new cyst.
Hymenolepsis nana commonly known as dwarf tapeworm is an endoparasite in the intestine of man. It is the smallest tapeworm measuring 7 to 410 mm in length. Scolex bears a well developed retractile rostellum with a crown of 20-30 hooks. Life cycle is completed in a single host. No intermediate host is required. H. nana causes severe toxic symptoms including abdominal pain and diarrhoea. It is world in distribution. It is commonest tapeworm in Southern United States.
