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Today we’re going to talk about the last type of nematodes which is the hookworms.

Hookworms 

· they have a hook in their anterior end.
· They have an anterior and posterior ends.
· They consist of 2 types
1- Ancylostoma duodenale.
2- Necator americanus.
· both types are similar to one another but the teeth are different.
· Their teeth have cutting edges that use them to anchor themselves to the wall of the small intestine.

· Not a big worm. Its length is only 1-2 cm.

· We find them in the lumen of small intestine.

· They bite into the villi of the intestine and cause blood out, and it can also move from one villus to another so at the end it will cause bleeding.
· So, one of the major symptoms of this worm is loss of blood.
>> this worm causes loss of 1 million L/day all over the world !!!!

LIFE CYCLE OF HOOKWORMS:
· These worms lay eggs that are peculiar because when they come out into the feces, they are already divided, so they are embryolated in the “8 cell” stage.
>>>This is used as the criteria for diagnosis ((if u found eggs in the feces that are already segmented, that means you are dealing with hookworms)).
· Hookworms hatch on the soil giving rise to larvae that are thick and sticky, so they are called rhabditiform larvae.
· These rhabditiform larvae stay in the soil and feed on bacteria for a few days and then they change their morphology and become thin and so they are called filariform larvae.
· These filariform larvae are voided and they are attracted to skin, this attraction to skin is called thigmotaxis.
· Their attraction is mainly to feet, so anybody walks bare foot on a soil contaminated by filariform larvae will cause these filariforms to penetrate into the skin and then they’ll go to the lymphatic then blood circulation and then they will be carried to the lungs and from the lungs they will go up to the airway passages and then they will be swallowed and go to small intestine and become a fully grown worm there.

>>> there is developmental stage of this worm in the lungs.

· There is no intermediate host for this worm.

PATHOLOGY OF HOOKWORMS:

· Gastroenteritis at the beginning due to large number of worms in the intestine.

· Pneumonitis if there is lots of larvae passing through the lung.

· The symptoms may stay for a while but eventually they will go away.

· But the main manifestation of the disease is iron deficiency anemia, because as we said they suck blood as well as causing blood loss.

· Blood loss may not be apparent to the naked eye in the feces , so it can be chemical blood loss , you can’t see it .
· This kind of microscopic blood loss is called occult bleeding.
· Sometimes anemia can be so severe that the patient needs to be treated by blood transfusion.

>>>> We’re done with nematodes and now we’ll start with another group which is platihelmenths.

Platihelmenths
· 2 types : cestodes and trematodes.

Cestodes (tapeworms)
· They are called tenia.
· 2 varieties for tapeworms:
1- Tenia saginatum
2- Tenia solium
· both types differ in their morphology, intermediate host and the symptoms of the disease they cause.
>>> first we’ll start with TENIA SAGINATUM:

·  there is the head (scolex) with 4 suckers but it doesn’t have any hooks so it doesn’t have a rostellum.
· The proglottids are about 2000 proglottid (as we said in previous lectures the proglottids become mature then gravid)
· The length of the worm can reach 2-3 m.
· Might be found as 2 worms but it’s usually one worm ( al dooda el wa7eeda).
· Self fertilization but if there is more than one worm, there might be a cross fertilization.
· There are differences in the morphology of the proglottids, but in general the proglottids of the saginatum are bigger.
· What happens is that u may find the proglottid separated either individually or in strings (many proglottids come out together with feces)
· The eggs are not really released in the intestine, but the proglottids come out with feces and these proglottids are muscular. These proglottids may draw the attention of the patient when they come out with feces (shekelha m6awal w mdabbab) .
· The worm itself doesn’t go out only with exceptions.
· The egg is characteristic ; there is striated outer cover and inside there is the embryo form which is a 6-hooked-stucture known as hexacamp.
· the intermediate host is the cow.
>>> now we’ll talk about TENIA SOLIUM:
· Also scolex with 4 suckers and on top of that it has a rostellum.

· The proglottids number is about 1000.

· The worm length is about 1 m.

· The egg morphology is identical to tenia saginatum.

· So u can’t differentiate between both types by their eggs and u have to rely on the morphology of the proglottid to differentiate between them.
· The intermediate host is the pig.
LIFE CYCLE OF TENIA SAGINATUM AND TENIA SOLIUM:

· If somebody defecates in the soil, it will be contaminated with proglottids, eggs will be released and the intermediate host will eat these eggs.
· The eggs will go to the small intestine of the intermediate host and the hexacamp will be released and penetrate into the wall of small intestine, then it will be spread through the circulation to various tissues of the intermediate host.

· Within the tissues of the intermediate host, it will change its morphology into a ballon full of yellow fluid in which there is an invaginated rudimentary scolex, this structure is called cysticercus.
· These cysticercus stay in the tissues of the intermediate host for years, and if      somebody ate the meat of the intermediate host without cooking, it will go to the small intestine and devaginates and the scolex will be released. ((((thorough cooking kill the cysticercus but without cooking it’ll stay alife))))
· Then the scolex will attach to the wall of the small intestine and there will be proliferation of the proglottids, then they will be adapted in the GIT of the primary host.
>>> this applies on both tenia saginatum and tenia solium with the difference of the intermediate host as we said before.

>>> tenia saginatum is present in Jordan while there is very rare cases of tenia solium.

SYMPTOMS OF THE DISEASE OF TAPEWORMS:

· This worm can stay in the person for about 20 years without realizing that he has it unless he noticed the presence of proglottids in feces.

· For tenia saginatum that’s it!!!! there are no symptoms for it, but with tenia solium, the person can become an intermediate host himself.

*** how the person become an intermediate host ?

He has to eat the eggs of the tenia solium (( the eggs NOT the meat )) either by eating food contaminated with feces of somebody else that contains eggs or if the person have the tapeworm already, he might eat the eggs of the tapeworm from his own feces !!! .
· So when the person eats the eggs, they will release hexacamp in his intestine, then they will spread through the circulation to the various tissues of the body.

· Then there will be cysticercus in the body, and this disease is known as cysticercosis.
· These cysticerci can settle in the skin or the muscles and cause pain and swelling OR they may go to the brain and cause inflammatory reaction resulting in scarring and this will lead to neurological problems resulting in focal epilepsy.
· Focal epilepsy means epilepsy confined to one part of the body because small part of the brain is involved.

· Cysticerci may go to the retina and cause inflammation and this will lead to partial loss of visual fields and this is called scotomata. 
>>>> now, why do the person become an intermediate host of tenia solium and not saginatum?
The tissues of the intermediate host and the primary host have different morphology in the case of tenia saginatum, so the tissues of the intermediate host can provide an environment for the cyticercus while the human (primary host) can’t. so by that we conclude that we have similar morphology to pigs ! because both humans and pigs can provide an adequate environment for the cysticercus of tenia solium.
Fish tapeworm
(diphylopothrium latum)

· It’s the biggest tapeworm.

· Can measure up to 10 m.

· Proglottids can reach 3000-4000.
· Usually lives in the small intestine, and because it’s very big and long, it can reach down the small intestine to terminal ileum.

· Morphology of this worm is slightly different, because it doesn’t have suckers (DOESN’T LOOK SIMILAR TO OTHER TAPEWORMS) or rostellum, y3ni bkoon el scolex m6awal w mdabbab and it has 2 suckers but they look more like grooves and not rounded like the other worms.

· It also has a different egg morphology, it’s oval and has a led, this led is called operculum.
· when the eggs are released in water, the led opens up, and the embryo will be released.

· The embryo is called coracidium, this coracidium is ciliated to facilitate swimming, then it will be eaten by what is called copepod.
· The coracidium will develop to the first stage inside copepod, then the copepod will be eaten by fresh water fish, then the tissues of the fish will be filled with cysticercus.
· Anybody eats fish that is not cooked, will be infected.

·  Because this worm is very long and reach the terminal ileum, it will compete with the host on vitamin B12 so deprive the patient from this vitamin because terminal ileum is responsible for the absorption of vitamin B12.

· So, the patient will have megaloplastic anemia due to B12 deficiency .
· This B12 deficiency anemia is due to mal absorption of vitamin B12.
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So, the movement of filariform larvae will be 


Skin>> lymphatic >> blood circulation >> lungs >> airways >> small intestine 
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