Week 3: Protistan Potpouri

Materials: Slides of Leishmania donovani amastigotes; Trypanosoma lewisi, T. gambiense, and T. cruzi trypomastigotes; kinetoplastid parasites of insects, trichomonads, ameba cysts and trophozoites, malarial parasites in blood smears (thick and thin smears, avian malaria slides), coccidians in tissue sections, haemogregarines of turtles, gregarines of insects, intestinal ciliates.

Objectives: 


This week’s lab is budgeted for both catch-up and preview of coming attractions.  By the time you leave this lab, you should be able to recognize most of the major types of protistans typically encountered in humans, domestic animals, and some invertebrates, and describe the anatomical features of these parasites as seen in the light microscope.  The gregarine parasites of insects are included because of their enormous diversity.  You will see these specimens again and have an opportunity to study them in greater detail, but you should leave this lab with the taxonomic and anatomical vocabulary in your notebooks.

By the end of this week you should be able to:

(1) Recognize the type of tissue preparation and staining technique involved.

(2) Distinguish between a cyst form and trophozoites.

(3) Recognize different developmental stages if present.

(4) Recognize, draw, and label whatever organelles are visible in the preparations.

(5) Provide a short extemporaneous discussion of different tissue preparation techniques, staining techniques, and diagnostic features revealed by study of various preparations.

(6) Provide a somewhat reflective and general discussion of the information actually revealed, as well as information not revealed, by a study of specimens prepared by various techniques.

(7) Use taxonomic names, parasite life cycle stages, and host information (tissue infected, parasite development stages that occur, etc.) in discussion and quiz question answers. 

(8) Dissect a host and collect relevant information on its parasites (numbers, sizes, life cycle stages, location in host, etc.)

Tasks:

(1) Your TAs have chosen to do an exercise on gregarine parasites of beetles this week.  In essence, you are going to dissect beetles, count parasites, measure parasites, determine life cycle stages, and record all that information in a data sheet.  This part of the exercise is a reasonably effective way to start doing some parasite population biology (~ epidemiology, or epizootiology, the same ideas applied to non-human animals).  Each student should dissect at least one beetle successfully, and ideally two, and enter the data in a common spreadsheet.  That spreadsheet will be put up on Blackboard at the end of the week, and you may be asked to do some additional work with it.  The beetles are Tenebrio molitor, the adult meal worm, and the parasite is Gregarina niphandrodes.  Although it is a protistan, because of its life cycle, G. niphandrodes functions like a macroparasite in epizootiological terms.

(2) Make certain that you see all of the demonstrations and are able to recognize the specimens for what they are, based on sketches and notes.

(3) With each demonstration slide, write down the coordinates of the specimen on the slide, then find another specimen (probably using lower power magnification), make notes about the individual differences observed, write down the coordinates of the second specimen, then return the demonstration to the first specimen using your coordinates.

(4) Using a haemogregarine (“Haemogregarina” sp.; probably from a turtle) slide, find and sketch several individual infected cells (remember that “lower” vertebrate red blood cells have nuclei), along with their parasites.  In your notes, be sure to indicate whether there is evidence that these parasites alter their host cell in any particular way. 

(5) Repeat (2), except using one of the bird blood smears with Haemoproteus sp. specimens from birds (at least one is from a mourning dove).  In this case, you will need to put the immersion oil directly on the smear (as you will with one of the Haemogregarina sp. slides).

(6) Your TA will have two demonstration microscopes set up, with a blood smear from an individual (some mammal, most likely a mouse in the case of a commercially available slide; slides are labeled “Plasmodium sp. microgametes”).  Using the color plates in chapter 9 of your text, interpret one of these slides and record your interpretations with drawings and note.

(7) Study the Balantidium coli slides and try to infer something about the biology of these intestinal ciliates from their food vacuoles, numbers, etc.

(8) Be sure to note the gregarine slides, and in particular the anatomy.  This group of parasites, occurring in invertebrates, especially insects and annelids, is likely the most diverse of all eukaryote groups.  You should leave the lab able to discuss body proportion differences in gregarines from different hosts.

(9) In the whole mount of the leech, study the distribution of gregarines in the gut as an example of site specifity.

(10) In the serial sections of an infected (with gregarines) damselfly gut, note the volume of gut contents occupied by parasites, and see if you can describe the relationships between the parasites and their host’s gut epithelium.

(11) Take at least three of the slides and demonstrate to your lab instructor that you can actually find the parasite and if necessary explain its anatomical features and life cycle stages.

(12) Make at least two detailed drawings for this lab and take enough notes so that you can provide the write-up for the specimens involved.   Feel free to include web and Biological Abstracts information in your write-up, although be sure to cite the references, too.

(13) Be sure to study the section of spleen from a patient infected with one of the Plasmodium species, and in particular note the accumulation of malarial pigment as part of the pathology associated with this disease.

(14) Feel free to explore both the web and Biological Abstracts online for additional information about the genera involved, simply to get an idea of the kinds of research being done on them.

Study questions:

(1) What would an individual have to learn in order to specialize in the study of parasitic protistans in general?

(2) Which structural features are variable and which ones seem to be constant within a given preparation?

(3) How do different species within a genus vary, and how do different genera within a higher taxon vary?  (This question is most easily answered with gregarine material.)

(4) What kinds of interactions might characterize the relationship between an intracellular parasite such as a haemogregarine and its host cell?

(5) Why should body proportions differ among related parasite taxa?  Why should body proportions differ among protistan parasites of insects?

(6) Why should an intestinal ciliate have a contractile vacuole?
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	amphipod

	Beetle

	damselfly

	deutomerite

	epimerite

	epithelium

	erythrocyte

	gametocyte

	Gamont

	granulocyte

	infection site

	intracellular parasite

	Leech

	malarial pigment

	merozoite

	monocyte

	polymorphonuclear leucocyte

	protomerite

	schizont

	Spleen

	Termite

	trophont

	trophozoite

	zoitocyst


