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*In today lecture we will take about some of protozoa (which is unicellular parasites)
     1.Amoebae  
     2.Flagellates which include Giardia lamblia and Trichomonas vaginalis .
Amoebae
*Its one of the unicellular parasite (protozoa).
*Its size varies it can be [20,30or40 micrometer in diameter].
*Moves by mean of pseudopodia ,belongs to a group called Rhizopoda .

    - Within the amoebae them selves, there are two varieties:

1. free living amoebae .

*Lives in nature like water , prongs.
*One of the species that belong to this group is Acanthamoeba. 

*Very rarely cause diseases .but some times when come in contact with them 
(in people who swim in open air pools that are not chlorinated, because chlorine kill the free living amoeba ) as a result of this contact the person can end up with :
a-Keratitis: infection of the cornea of the eye and some times the cornea undergo scarring and end with blindness.

b-others who aspirate water contaminated with these amoeba that go through cripriform plate to menings and produce meningitis or encephalitis and this is fatal case .

2. amoebae that colonize human body , that consist of 6 species.

-One of these species is mainly pathogenic to human being known as Entamoeba histolytica that cause disease in human called amoebic dysentery  and found in 10% of people.

-another species is Entamoeba coli which carried by a large number of people up to 30% of people harbor this organism in their large intestine , its not pathogenic , but from a medical point of view we should be able to differentiate between morphology of Entamoeba coli cyst and trophozoite of Entamoeba histolytica so that you don’t make a wrong diagnosis .
This means if some one with diarrhea ,you examine the stool ,you find cysts and because Entamoeba coli so common between people the doctor might make a mistake and diagnose the causative agent as Entamoeba histolytica .

But remember that there is morphological features that differentiate between cyst and trophozoite in order to avoid confusion between them.

- the third one is Entamoeba gingivalis that found in the mouth, often in 95% of people with dental carries and gum disease its found in the oral cavity . 

But its not known if its pathogenic or not .its very likely it is not the cause of gum disease and dental carries.
NOTE : don’t confuse Entamoeba coli with Escherichia coli (E.coli) which is one of the enterobacteriaceae . 
 Entamoeba histolytica

The trophozoite (the stage of Entamoeba histolytica that is active ,cause the disease and has the ability to multiply by binary fission) consists of :
1.cytoplasm that is divided in to two regions. one is located on the periphery(the rim), translucent and not granular, responsible for formation of pseudopodia known as ectoplasm. The other one forms the inner core of the cytoplasm and granular known as endoplasm .
2.nucleos with even layer of chromatin in the periphery and central nucleolus.

3.in endoplasm we can find vacuoles that contain debris ,these debris can be bacteria or RBC .

NOTES: 
*the presence of RBC in the vacuoles ensures that this is Entamoeba histolytica .other species of amoebae don’t contain RBC in their vacuoles .

*Cyst : the inert stage of protozoa that is transmitted from one person to another. 
Back to our subject about Entamoeba histolytica . the trophozoite which present in large intestine undergoes morphological changes and becomes smaller ,rounded body , contain 4 nuclei ,with a protective layer {becomes a cyst} . the cyst pass to the feces , might contaminate food ,if another person ingest the contaminated food ,the cysts will go through the stomach without being affected by gastric acid ,reach the small intestine and under the influence of hydrolytic enzymes the cyst will release the 4 nuclei that will give rise to 4 amoebuli {baby amoeba} go very quickly to large intestine and form the trophozoite . 
So this is the life cycle of Entamoeba histolytica .there is no intermediate host and the transmission is through ingestion of food contaminated with cysts. so until now it’s a luminal parasite.
Now, what about the disease??

-if a person ingests contaminated food with cysts ,for some reason or another the disease might not appear on the person(not infected) .as if he doesn’t ingest the cyst( this might be due to high acidity in his stomach so that the cysts were destroyed).
-infected person with amoeba (the cyst pass the stomach to the small intestine where amoebuli formed and go to large intestine ) but this infected person might become diseased or not .if the person has the amoeba in his large intestine and doesn’t exhibits any sign of the disease he become a carrier that continue transmits the disease to others .

This carrier might have relapse in his life ( mild symptoms of dysentery or amoebic hepatitis) between time and another OR remain asymptomatic carrier .

-some persons get infected and exhibit the disease and the main sign of it is amoebic dysentery(bloody diarrhea with pus ,mucus and foul smell) so that the amount of feces is small but the frequency of going to bathroom is increased .

NOTE : remember that dysentery has 2 types

1.bacillary dysentery caused by shigella .

2.amoebic dysentery caused by Entamoeba histolytica.

*Complication of dysentery 

1.perforation of the large intestine after ulceration of the lesion leading to peritonitis and this can kill the person.

2.some times there is inflammatory cells infiltration around the lesion that give rise to amass that can be confused with tumors this is called amoeboma(tumor caused by inflammatory reaction against amoeba in large intestine) .
3.some times the amoeba can get access to the blood, then go to the liver and produce an amoebic abscess so in this case it’s a tissue parasite .

    *So we conclude that amoeba can be luminal parasite [cause dysentery] or tissue parasite [go to the liver and produce an abscess] .

    *The abscess can occur in other areas like lung ,kidney and brain .but the most common site of abscess is liver and this can lead to death.
*Diagnosis
By examining the feces looking for cysts, but if the patient has diarrhea we can see  the trophozoite.(commonly we look for cysts for diagnosis).
Giardia lamblia
*It belongs to a family known as flagellates because it moves by mean of flagella  .

*Pear shaped protozoa.

*has 2 nuclei ,each nucleus with very prominent nucleolus .so look like owl eye appearance under microscope , the trophozoite is kite shaped. 

*on the ventral surface it has sucker to adhere to the small intestine so they live in it and attach to microvilli by means of suckers.
*it has 4 pairs of flagella , if you look to it from the side its dorsal surface is convex with flat ventral surface.
*it cause a disease mostly found in children .

*produce not bloody diarrhea .some times this microorganism might found in extensive number and cover a large surface area of small intestine lead to malabsorption .

*the cause of malabsorption is not known if its due to mechanical damage by suckers or the microorganism itself produce toxic material that damage the microvilli .

*the result of malabsorption is steatorrhoea{whitish –gray, bulk amount ,sticky ,with too foul smell diarrhea }.

*this disease will have a negative effect on the child ,he will not thrive well ,and will not gain weight.
*the cyst also has 4 nuclei , and it’s the form that pass to the feces transmitted to the other members of the family or friends in the school by oral-fecal route .

*Diagnosis
Also by looking for cysts in the stool ,very rarely you can see the trophozoite .

Trichomonas vaginalis
*It also belongs to flagellates family, moves by mean of flagella .

*as its name indicate, it lives in the vagina .

*oval in shape .

*has flagella that extend anteriorly ,usually 4 flagella.

*usually it has undulating membrane laterally.

*with both undulating membrane and flagella , the microorganism is excessively motile .

* there is no cyst form , because the parasite is transmitted mostly by sexual intercourse(direct contact ) and the trophozoite itself is hardy (can survive outside the body) .
*it produce vaginatis with greenish-yellowish discharge in female .

*in the male its found in the urethra and most often its asymptomatic .

*it cause a sexually transmitted disease , but not exclusive sexually; because it can also transmitted mechanically by using share towels .

Diagnosis
We examine the urethral or vaginal discharge .
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