Parasitology lecture 4 Biotechnology 3ed stage by Dr Alia Alubadi

Phylum: protozoa. ,        Class: flagellates.

Genus: Trypanosoma 

There are 3 species of Tryoanosoma that can infected man these are : 

Trypanosoma gambiense.  Ttrypanosoma rhodesiense.  Trypanosoma cruzi 

	
	Trypanosoma brucei gambiense
	Ttrypanosoma brucei rhodesiense
	Trypanosoma cruzi

	Description

	African trypanosomes remain exclusively extracellular, after entering the lymphatic system and into the bloodstream they grow into long and slender forms and then, they multiply by binary fission
	African trypanosomes remain exclusively extracellular, after entering the lymphatic system and into the bloodstream they grow into long and slender forms and then, they multiply by binary fission
	Intracellular parasite have ability to invade tissues - non-dividing form while inside tissues convert to amastigotes - dividing forms 
 Ability to infect and replicate in most nucleated cell types

	Habitat or site of infection
	firstly in blood & tissue of reticuloendothelial system especially lymph nodes & spleen. . In chronic stage of disease parasites involving C. N. S.
	firstly in blood & tissue of reticuloendothelial system especially lymph nodes & spleen. . In chronic stage of disease parasites involving C. N. S.
	blood & tissue especially cardiac muscle

	Final host:
	Human
(trypamastigote)
	Human

(trypamastigote)
	Human

(amastigote , trypamastigote)

	Intermediate host
	Tse-tse fly genus Glossina palpalis (epimastigote)
	Tse-tse fly genus Glossina morsitans
(epimastigote)
	Reduvid bug genus Triatomine
(epimastigote)

	Life stages 
	trypamastigote &epimastigote& Metacyclic trypomastigotes
	trypamastigote &epimastigote& Metacyclic trypomastigotes
	trypamastigote in blood stream while inside tissue take amastigote form &epimastigote& Metacyclic trypomastigotes

	Disease
	Sleeping sickness or African trypanosomiasis.


	Sleeping sickness or African trypanosomiasis.


	chaga’s disease or American trypanosomiasis

	Infective stage:
	Metacyclic trypomastigotes stage.
	Metacyclic trypomastigotes stage.
	Metacyclic trypomastigotes stage.

	Diagnostic stage
	trypomastigote only
	trypomastigote only
	Trypomastigte in blood and Amastigote in tissue
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Mode of infection: Through the skin by of biting of infected (insect vector) two types of development in the insect vector: anterior station and posterior station.

Anterior station development involves division of trypomastigotes in the midgut of the vector followed by migration of the parasite forward into the upper digestive tract (eg. salivary glands).

Metacyclic trypomastigotes are then passed to the vertebrate host when the vector feeds, (eg. Trypanosoma gambiense) transmitted by vectors such as the tsetse fly.

Posterior station development describes parasite development in the hindgut of the invertebrate vector, the parasite transforms into epimastigotes and metacyclic trypomastigotes, which then move back through the digestive tract and are passed to the vertebrate host in the vector faeces, (Trypanosoma cruzi) transmitted by insects such as the reduvid kissing bugs. 

Morphology: 

a. Epimastigote stage * Body is elongated. * Nucleus in the middle. * Kinetoplast is just in front of the nucleus.     * Have short undulating membrane. * Free flagellum is usually present. 

b.Trypomastigote:(Trypanosomal * Body is elongated & flattened from side to side. * Nucleus in the middle. * Kinetoplast located near the posterior end. * Have long undulating membrane. * Free flagellum may or may not be present. * Volutine granules are present.

Trypanosoma gambiense
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Trypanosoma rhodesiense
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Sleeping sickness
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Trypanosoma cruzi
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Laboratory diagnosis: 

* If the sample is blood —»blood film —> stain by leishman —> microscopic examination—direct demonstration of Trypomastigote stage for all species. 
* If the sample is tissue —» smear —> stain by leishman —> microscopic examination —> direct demonstration of Trypomastigote stage for African spices and amastigote stage for T.cruzi. 
* If the sample C.S.F. —»centrifugation ---> film—> stain by leishman —> microscopic examination-^-direct demonstration of Trypomastigote stage for African species. 
* Xenodiagnosis: this is a special diagnostic method for T. cruzi only (is a diagnostic method used to document the presence of infectious disease microorganisms or pathogens by exposing possibly infected tissue to a vector and then examining the vector for the presence of the microorganisms or pathogens it may have ingested). 
* Serological methods ( Haemagglutination test.) 

* In acute stage of disease —» the sample is tissues. * In chronic stage of sleeping sickness the samples involving C. S. F. 
Pathogensity of T. rhodesiense & T. gambiense
First stage trypanosomal chancre on the site of inoculation within days of being bitten by an infected fly (most commonly occurs with T. rhodesiense), 

 and the second stage initial haemolymphatic stage (lymphadenopathy especially posterior triangle cervical and another lymphadenopathy, or “Winter bottom’s sign” is commonly seen in T. gambiense infections ) occurs, while the  symptoms include headache, malaise, weakness, fatigue, pruritis, and arthralgia

and followed by a meningoencephalitis stage after the trypanosomes invade the central nervous system (CNS) which causes a variety of neuropsychiatric manifestations including hallucinations, delirium, anxiety, emotional lability, attention deficit, apathy, aggression, mania, confusion), motor (motor weakness, abnormal tone, gait disturbance, ataxia, tremor, speech disturbances), sensory (paraesthesia, hyperaesthesia, anaesthesia, pruritis, visual problems)sleep disorders, hence the common name “African sleeping sickness”, and finally cause death.
Pathogensity of T cruzi

Acute phase • 1-2 week incubation period • local inflammation • Romaña’s sign • chagoma (Nodular lesions , may develop around the vector’s feeding site)• symptoms can include: fever, malaise, lymphadenopathy, hepatosplenomegaly, nausea, diarrhea • acute, often fatal, myocarditis develops in a few individuals • high parasitemias in myofibrils

The symptomatic chronic form may not occur for years or even decades after the initial infection. This may include cardiac or gastrointestinal involvement, which occasionally occurs together. The many complications of chronic Chagas disease can be fatal. Amastigote invasion of smooth muscle can lead to megaesophagus, megacolon, and dilated cardiomyopathy.

Control and prevention 

• Control involves 2 strategies: 1) Control of the reservoir and treat infected patients 2) Control of the vector.

• Long-sleeved shirts can be used.

• Avoiding insect sites.

 • Spraying of the walls and roofs of the houses with insecticides
Balantidium coli 

Phylum: protozoa.      Class: ciliatae 

Disease: Balantidiasis or Balantidial dysentery. 

Habitat: lumen of large intestine especially in colon.

 Host: final host --------> human & pigs. Intermediate host------> No. Infective stage:  cyst stage. 

Diagnostic sample: stool Diagnostic stages: Trophozoite & cyst stage. By direct smear ------> used iodine stain or normal salin -----> microscopic examination for trophozoites &cysts.

Mode of infection: fecal oral route by ingestion of cyst with contaminated food & water. 

Morphology: 

A.Trophozoite : 1-It is the largest intestinal protozoa of human. 

2-It is oval in shape. 

3-The body covers with longitudinal rows of cilia. 

4-Anteriorly end has a depression called peristome which leads to cytostome. 

5-Posteriorly end has a small opening called cytopyge. 

6-There are 2 nuclei, one is large & kidney shape called macronucleus, the second nucleus is small & rounded in shape & called micronucleus. 

7-Have 2 contractile vacuoles. 

8-Have many food vacuoles that contain bacteria & some time RBCs. 
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B. Cyste 1-Contian 2 nuclei (micronucleus & macronucleus). 

2-Have double layer cyst wall.

 3-No food vacuoles  contain 2 contractile vacuoles.

Life cycle Cyst formed in the intestine -------> pass out with feces & ingested by new host with contaminated food & water -------> Excystation occurs in the small intestine ---------> Multiply by simple fission in large intestine ---------> Trophozoite   -------> (Encystment)  formation of cysts in the intestine. 

Prevention by following good hygiene practices
