Week 2: Kinetoplastida

Materials: Slides of Leishmania donovani amastigotes, L. tropica promastigotes, and T. cruzi choanomastigotes; Trypanosoma lewisi, T. gambiense, and T. cruzi trypomastigotes; Crithidia fasciculata (kinetoplastid parasite of insects); specimens of Glossina sp., Phlebotomus sp., and Triatoma sanguisuga.

Objectives and Outcomes: 


The objectives for this week’s lab are for you to be able to:

(1) diagnose leishmanial infections in tissue smears, 

(2) calculate the relative tissue burden of parasites (amastigotes), 

(3) diagnose trypanosome infections in blood smears, 

(4) calculate relative parasitemia in terms of parasites per erythrocyte and per volume of blood,

(5) recognize the anatomical features of kinetoplastid flagellates in blood and tissue smears.


You also should leave this lab with 

(6) a clear picture of tsetse fly (Glossina spp.) anatomy (order Diptera, the true flies: family Glossinidae), particularly the wing vein patterns characteristic of this genus, 

(7) a strong sense of the frailty of phlebotomine flies (the sand flies, order Diptera, family Psychodidae; subfamily Phlebotominae), and 

(8) a clear picture of triatomine anatomy (order Hemiptera [the true bugs], family Reduviidae, subfamily Triatominae).   

Tasks:

(1) Obtain an imprint smear slide of Leishmania donovani, draw and label a picture that illustrates the level of infection in spleen or liver, and count parasites/host cell nucleus.  Be sure you are able to observe the nucleus and kinetoplast of each parasite (or at least most of them), and be sure you can distinguish parasites from artifacts, host cell nuclei, etc.  Compare these counts with your classmates’ to get a sense of the range of infection intensity in hosts from which these specimens were made.

(2) Repeat (1) except using a blood smear from a host infected with one of the Trypanosoma species.  Assume your specimen is from a human (although most of these slides are from laboratory infections of rats, guinea pigs, mice, etc.); obtain information relative to blood volume and erythrocyte concentration (okay to get this information from the web) and estimate the number of parasites in the infected individual.

(3) From your drawings and original observations, answer the question: Do trypomastigotes from various Trypanosoma species differ structurally, and if so, what structural features allow you to distinguish between them?

(4) Obtain specimens showing various life cycle stages of kinetoplastid flagellates.  Draw at least three individuals of each of the stages (your drawings for tasks 1 -3 can satisfy this task). 

(5) Sketch and label a picture of a Glossina sp. (tsetse fly; order Diptera; family Glossinidae) wing, showing the characteristic vein patterns of this genus.

(6) Sketch the general anatomical features of a triatomine bug (Triatoma sanguisuga; order Hemiptera; family Reduviidae; subfamily Triatominae), noting especially the anterior end and making sure you indicate the origin of one common name, cone-nosed bugs.

(7) Sketch the general anatomical features of a phlebotomine sand fly (sand fly; order Diptera; family Psychodidae; subfamily Phlebotominae; genus Phlebotomus), noting especially the structure of the anterior end and the wings.

Study Questions:

(1) What can you actually see using an oil immersion lens to examine a spleen or liver smear from a host infected with Leishmania donovani?

(2) What can you actually see using an oil immersion lens to examine a blood smear from a host infected with one of the African trypanosome species?

(3) How would you expect Glossina species to differ from one another?

(4) What does the primary literature tell you about the kinds of research being conducted on members of the family Reduviidae?

(5) How might you use parasite/host cell ratios to assess the effectiveness of treatment of a kinetoplastid infection?

(6) What sort of experimental design would you have to develop to adequately test the effectiveness of a potential anti-leishmanial drug in laboratory rodents?
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	amastigote

	blood meal

	blood smear

	choanomastigote

	Diptera

	epimastigote

	Giemsa stain

	Glossina

	Glossinidae

	H&E stained section

	kinetoplast

	kinetoplastid flagellates

	Kinetoplastida

	nucleus

	palps (fly)

	phlebotomine

	Phlebotomus

	proboscis (fly)

promastigote

	pseudocyst

	Psychodidae

	tissue imprint

	tissue section

	tissue smear

	Triatoma

	triatomine

	Trypanosoma

	trypomastigote

	tsetse fly

	vector

	Wing veins

	


