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** Today we will continue talking about protozoa that cause diseases and we will talk about:

1. Balantidium coli.
2. Toxoplasma gondii.

3. Tryponosomatidae.
1. Balantidium coli:
- It is a very large protozoa, it measures 70 or 80 µ in diameter & it belongs to a family called the ciliate because it has cilia and it moves by means of cilia.
- There is a trophozoite and a cyst as other protozoa.
- There is something extra about this organism that it has an anterior opening like a mouth known as the cytosome so it actually eats, and it has an opening at the posterior end equivalent to the anal opening known as cytopyge.
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- It has 2 nuclei, a large one known as macronucleus which is concerned with the vegetative function of the cell, and next to it a small one known as micronucleus and it is concerned with reproduction.
- It reproduce by binary fission, and the cyst is similar to other protozoa but it is surrounded by a protective layer that allows it to exist outside the organism.
- This organism is not very common & usually it presents in the large colon, it is transmitted by the cyst feco-orally.

- Usually the clinical picture of the disease is the bloody diarrhea & this is can be confused with dysentery (either amoebic or bacillary).

- Another thing about this organism that it can have a reservoir.

The reservoir: is a kind of animal that can harbor that organism and remember that it differs from an intermediate host which is the host that the organism must pass through it to infect another person, but in the case of reservoir it is not necessary, the organism can be transmitted from one human to another, from the reservoir to the human or from human to the reservoir. 
For example the intermediate host for malaria is a vector which is the mosquito (Tsetse), for transmitting the disease it has to come from a person and then pass through the mosquito and then infect another person, but it doesn’t transmit itself directly from one person to another.  
- Any disease that has an animal reservoir usually is referred to as a zoonosis which means that it infect people but at the same time it can be harbored in animals. 
- The reservoir for balantidium coli is the wide pig a.k.a the hog (الخنزير البري).
-The infection can be acquired either by eating something that is contaminated with the feces of human that has the organism, or from the hog.
2. Toxoplasma gondii
- A pear-shaped organism.

- Intracellular parasite (in contrast to other parasites we talked about before) & it is not restricted to a particular type of cells, it infects all kinds of cells and it infects all kinds of animals as well, so it is widely distributed.

-   The division of this organism is called endodyogeny where the nucleus divide and produces 2 organisms and they again divide, then they expand and increase in number inside the cell and at the end the cell will be filled with the organism, so the cell will either rupture & release all these new organisms or the organism will stop dividing and go into sleep & stay within the cell producing what’s known as a cyst.
- The organism has 2 morphologies according to the activity:

1. Tachyzoite that is dividing actively and increasing in number.

2. Bradyzoite where the organisms stop dividing and go into a kind of sleeping stage and forming a cyst.(so the cyst inside the tissues contains bradyzoites)
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- The primary host for this organism is not the human being, it is actually a member of the feline family (عائلة القطط) the cat for example.

- The intermediate host is any animal that can cause the infection to the primary host either directly by feeding on it or indirectly by contaminated feces.

- To usual and most common life cycle of the organism happens between the cat as a primary host and the mouse as an intermediate host, the cycle begins with a mouse that has cysts in his tissues that contain bradyzoits, now if the cat eats a mouse the bradyzoite will be converted to gametocytes (males & females), these will fuse and give rise to a zygote and the zygote will produce what is known as an oocyst (not cyst). The oocyst are passed within the feces of the cat and when they go to the nature outside they are eaten by the mouse for example and become tachyzoites that will divide and increase in number, eventually turning into bradyzoite forming a cyst then another cat eats this mouse and the cycle will continue...
- So this organism has 2 types of reproduction:

1. Asexual: which is the endodyogeny that is non-sexual multiplication or division by binary fission in the intermediate host (the mouse).

2. Sexual: by producing gametocytes and then they fuse together forming a zygote inside the primary host (the cat).
- Humans can be infected either by eating something that has been contaminated by the cat feces which contain oocysts or by eating under cooked meat of an intermediate host that contains cysts. Human beings are accidental intermediate hosts and usually they are the dead end of the cycle.
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- The infection is very common 30-70 % are affected, but the disease is very rare.
- Dr. said the disease will be not present only in a place where there are no cats (zy jam3tna).

-  After ingestion of a cyst or an oocyst the organism will multiply in tissues but the infection is asymptomatic or very rarely that the person will develop symptoms, and usually these symptoms are not specific that they might be confused with common cold. But eventually the organisms become quicent turning to bradyzoites and produce cysts that stay within the person for the rest of his life.
- The diagnosis is done by serology by looking for antibodies against toxoplasma in the serum.
- As we said the disease is very common with no consequences but there are 2 exceptions in which toxoplasmosis can be very toxic:

1. If the women becomes infected for the first time in her life while she is pregnant. It can either lead to abortion especially in the first months of pregnancy or it will infect the fetus and will be born with congenital malformations manifested by mental retardation, heart abnormalities and eye abnormalities. This is called congenital toxoplasmosis, these symptoms will either appear at the time of birth or it may take a few months before they appear.

Pregnant women shouldn’t deal with cats because it is very dangerous especially if they haven’t infected before, but if they were infected before the subsequent pregnancies will be completely normal.
If the woman is a carrier and she got pregnant it is alright, nothing will happen to the fetus.
2. Immune compromised people, like AIDS patients or patients with severe acquired immunodeficiency, here the organism will multiply and reproduce and the cyst will start growing and rupture producing tackyzoites that will attack all kinds of cells producing eye lesions and CNS pathology as well.

3. Trypanosomatidae

- These are flagellate organisms that have flagella (like triponomas & giardia lambia we talked about before but these are luminal flagellates while trypanosomatidae are tissue flagellate).
- We have 2 varieties of this organism:
1. Trypanosoma, these acquire 2 kinds of morphologies, one exists in the intermediate host and the other exists in the primary host (remember that giardia lambia doesn’t have an intermediate host). They cause sleeping sickness.

(Dr. said we’ll talk about them later).

2. Leishmania

· Very endemic in Iraq, Syria, & India.

· Named by the person who discovered it, Leishman.

· Cutaneous disease affecting the skin.

· Exists in 2 morphologies, one in the primary host called amastigote and the other one in the intermediate host called promastigote 
· The intermediate host is a vector that is the sand fly, this fly has a hairy wings, and the most distinctive feature  that at rest they hold  their wings in a raised “V”. The wings are never closed or laid flat across the body.
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· The promastigote in the sand fly is extracellular and large 20 or  30 µ and usually it has a nucleus & anteriorly there is a flagellum and at the bottom of the flagellum there is what’s known as kinetoblast.
· If the fly sting a human he will get infected in the skin and his body will develop a cell mediated immune response (also called TH1 response), so the organism will be opsonised with complements C3D, this will induce the macrophages to swallow it, so they are taken up by macrophages and inside it they will lose their flagella and transform their morphology into a smaller structure 3 or 4 µ known as amastigote that has a nucleus and kinetoblast but doesn’t have flagella.
These will start multiplying inside the macrophages (intracellular), they are very resistant to be killed by lysosomes and phagolysosomes so they exist inside the macrophage for a long time and the only way to get rid of them is by activation of the macrophages via free oxygen radicals, cytokines and IF-α and so on, eventually the organism will be killed.
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· Upon the site of the bite there are lots of migration of macrophages and T-lymphocytes and there will be swelling and it will rupture and produce an ulcer that is dry rather than wet, the ulcer stays for about one year but eventually the activation of macrophages will get rid of the intracellular parasites & it will be cured. Unfortunately the site of the ulcer produces a very nasty scar especially if it was on the face.

· Now if a fly comes and feeds on the ulcer it will take up the amastigote, then it will transform itself into a promastigote that will infect the salivary glands of the fly, and then the fly infects another person and so on….


· The disease caused by leishmania takes many forms and what we talked about previously is called cutaneous leishmanisis because it is related to one place and it is the skin.

·  There are many species of leishmania, and different species can produce different patterns of the disease, for ex. after the infection of the skin it will diffuse and infect other parts of the body and this is called diffuse cutaneous leishmanisis, this happen because of what is known as immune deviation, so some people instead of producing cell mediated immune response (TH1 response), they produce antibodies mediated response (TH2 response) and this is not effective because antibodies don’t penetrate cells, so the infection will spread to other areas and cause lesions all over the body.
Immune deviation: it means that when T-lymphocytes are activated during an immune response it can either deviate towards TH1 response or TH2 response according to the environment or the status of the infected person.
The story of leishmania is not over yet we will continue next lecture
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