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In this lecture we will continue talking about the general morphology of parasites. As we said, parasites are either PROTOZOA (unicellular) or HELMINTHS (multicellular).
· Protozoa: Has 2 forms or phases which are:

· Trophozoites: the active form that’s capable of dividing by binary fission (e.g.: amoeba)

· Cysts: the inert form that cannot divide. It can survive out the body since it’s more resistant.

When excreted with feces trophozoites turn into cysts. Later on, when cysts are ingested via contaminated food or water, they will undergo lysis and trophozoites are released in the host’s body.
Recall that parasites usually need an intermediate host for transmission. In case of protozoa it’s mostly (but not always) an insect (fly, mosquito…) and it’s called vector rather than intermediate host since it’s small.

· Helminthes: they are of 2 types:

· Nematodes

· Platyhelminthes

*** NEMATODES:

· Rounded, that’s why they are a.k.a round worms.

· More advanced than other worms.

· They have digestive tract with mouth opening, esophagus… and end with an anal opening.
· They have rudimentary nervous system as nerves extend anteriorly and posteriorly in the worm.

· They have reproductive system in separate sexes, i.e. there are male worms and female worms not both systems in the same worm. Female worms are larger because they have to produce eggs.

· They have rudimentary excretory system by which waste material is thrown outside the body.

· They have no cardiovascular system and nutrition occurs through diffusion.

· Usually, the metabolic process is anaerobic because these worms live in intestinal lumens where little oxygen is present.

· They have musculature composed of circular and longitudinal muscles in order to help them in:

· Moving from one place to another via contraction
· Fixing themselves within the intestines, otherwise they’ll be flushed away via peristalsis and secretions.
Note: there are other mechanisms for the worms to fix themselves, e.g. teeth and suckers, but nematodes depend only on musculature.

· They have no skin, but there’s a cuticle layer which protects them from GIT enzymes.

· Transmission of these worms doesn’t require the worm itself. Instead they produce lots of eggs that are excreted with feces, mature in soil, then if eaten by another host he’ll get infected and eggs will enter his GIT to establish new worms.
· The vast majority of nematodes are luminal parasites, but still some are tissue parasites like filarial. Tissue nematodes don’t produce eggs; instead they produce or lay larvae (زي الولادة) that are called microfilaria. They live in tissues like blood, lymphatic, subcutaneous tissue… 
Microfilaria is transmitted via a vector and it is a must for these tissue nematodes to have an intermediate host so that larvae will develop inside it.

***PLATYHELMINTHES:

· Flattened worms
· Divided into:

· Tape worms (Cestodes)

· Flukes (Trematodes)

· Tape worms (Cestodes)

· Composed of segments that vary in number (could be 1000-2000 or even more)

· Could reach big lengths (up to 10 m)

· Anteriorly, it has a rounded organ that looks like a head (but it’s not a head) that helps in anchoring the worm to the wall of small intestine and it’s called SCOLEX.

· Scolex has round suckers that are usually 4 but could be less.

· Depending on the spp. Scolex could have only suckers or could also have a row of hooks (single or double rows) known as ROSTELLUM.
· Tape worms are composed of SCOLEX >>> NECK >>> PROGLOTTIDS (segments)

· Proglottids undergo maturation as moving distally from neck portion, so the closest Proglottids are IMMATURE (in the 1st third) which are not very distinctive and don’t have special morphology. Then in the middle third you can find MATURE Proglottids which have both male and female sexual apparatus (testes + ovary + uterus). 
· Since these worms have both male and female apparatus in the same segment they are called HERMAPHOTIDES.
· Within the mature proglottid eggs will be produced by ovaries then fertilized then move to uterus. Later on, uterus grows bigger and bigger since it’s filled with fertilized eggs until it occupies the whole proglottid to become GRAVID proglottid.
· Thus, there are immature, mature, and gravid proglottids.

· Gravid proglottids separate from the worm as single or small number of attached proglottids and leave the body with feces.

· All tape worms (except one that will be mentioned later) need intermediate hosts like fish, cow, pig, dog….

· Morphology of eggs of tapeworms is the same for all. It contains the embryo inside and it’s surrounded by striated covering. The embryo has 6 hooks so it’s called HEXACAMP.

· Usually, the gravid proglottids are the ones to be excreted but if the patient takes medications the whole worm will be removed. Even if all proglottids are removed and only the neck portion (with the Scolex of course) remained, it’ll get longer again! So in treatment you have to make sure that the neck is out as well since regeneration occurs from neck region.

· Sometimes tapeworms could reach 6m in length and stays for 10-20 years in patient’s intestine without causing any obvious effects!

· Tapeworms have some musculature.
· Tapeworms have some nervous tissue.

· Tapeworms have no CVS.

· Tapeworms have microtrachea that looks like microvilli to protect the worm from digestive enzymes and to increase the surface area to enable the worm to absorb the food since it has no GIT.

· Flukes (Trematodes):
· Leaf shaped, oval and flattened.

· Surface covered by spines that help the worm to anchor itself to the lumen of GIT, liver, lung, blood vessels, urinary tract…

· Has 2 suckers (also for anchoring):
· One around oral opening >> oral sucker

· On the ventral surface >> ventral sucker
·  GIT with only one opening which is the oral opening, and has a bifurcation (composed of 2 canals). It’s blind ended with no anal opening. Thus, anything that is not digested has to be regurgitated, so it gets rid of waste via the same opening.

· Nervous system

· Rudimentary excretory system 
· Reproductive system: these worms are hermaphrodites, i.e. have both male and female system in the same worm.

*** NOTE: tape worms are all hermaphrodites with no exceptions, while flukes have one exception (we’ll talk about it later when we take them in details).

· Note that in the handout M&F apparatuses are drawn separately so that the figure won’t appear crowded, but actually they are both present in Trematodes (self- fertilization).
· They produce eggs that can be transmitted outside the body via feces, urine, sputum… depending on where the worm exists.

· All Trematodes need intermediate hosts (with no exceptions unlike tape worms) which is a fresh water snail (قوقعة أو بزّاقة مائية) 

· Eggs are quite large, oval in shape, and have an operculum (غطاء). Once eggs are discharged in water, the operculum opens and the embryo is released to be known as MIRACIDIUM. Miracidium is adapted to swimming because it’s covered by cilia.

· It swims toward the intermediate host (snail) and penetrates its skin and flesh by via the pointed spine at its anterior end.

· Inside the snail miracidium multiplies and produces sporocysts which are elongated structures that resemble the morphology of the adult worm. These sporocysts are called REDIA.
· Redia develops into CERCARIA that consists of body and tail. The body is the same as the adult worm (has 2 suckers, spines….) and the tail is needed to move out of the snail into the water.

· 1 miracidium can give rise to about 1000 cercaria.

· To sum: 

Embryo (within the egg) >>> Miracidium (released from egg into water) >>> Redia (once miracidium enters the snail it turns into sporocysts called redia and they multiply) >>> Cercaria (redia develops into cercaria that has a tail to leave the snail)

· Outside the snail in the water, depending on the spp. the cercaria:

· Either swim toward fish, crab, or aquatic plants and settle on them, lose their tail, and become covered by a protective layer like a cyst >>> METACERCARIA (these are ingested with food like fish and enter the GIT of the host).
· Or they directly enter the host’s body by penetrating his skin as he’s swimming or washing in contaminated water. Such spp. will remain as cercaria and won’t turn into cysts or metacarcia because they need their tail to direct themselves toward the host. 
· There’s a figure in the slides explaining the life cycle of a liver trematode, i.e. affecta the liver of the host and settle there.

· Trematodes are not very common in our countries but in East Asia, Japan, and China.

****************************
CORRECTIONS AND COMMENTS ARE MORE THAN WELCOMED
DONE BY: Ruba M. Jassar
Question asked by a student: How do eggs leave the proglottid??


Answer: eggs are usually not released in the host’s intestine. Instead, the proglottids separate from the worm and leave out with feces. Contaminated grass will be eaten by an intermediate host and eggs will be released in its intestine NOT in the main host (human).





Another question: can’t hear it literally but it seems to be about the lengths of excreted proglottids.


Answer: as we said, it could be a single proglottid or a group of attached proglottids. They can be seen via naked eye since a proglottid’s width is about 0.5 cm and its length is not less than 1 cm.








