PARASITOLOGY LAB EXERCISES:

Bring your textbook to lab; you will use it almost continuously.

Materials you need to supply for lab: A good drawing pencil with 4H lead (0.5mm mechanical recommended), drawing paper (white, unlined, laser printer paper recommended), a 12” ruler (plastic, perhaps with letter/number templates), a good eraser (art gum recommended), a 3-ring binder for your notebook.

Week 1: Orientation, Use of the Microscope, and Introduction to Parasitological Specimens

Materials: Bird blood smears; representative specimens of parasitic protists, trematodes, cestodes, nematodes, and arthropods; calibrating scales; compound microscopes.

Objective: 

The objective of this week’s lab is to introduce you to a variety of parasites, primarily as a means of showing you what such specimens look like, how they are prepared, what kinds of data can be obtained from them, and, most importantly, how to use the microscope effectively.  By the end of this lab you should have a clear idea of the structural features and life cycle stages that can be observed under the microscope and you should be somewhat familiar with tissue preparations that reveal both parasites and parasite-induced pathological changes.  This lab places a major emphasis on microscope use because such skills are essential to successful diagnosis of parasitic infections.  As a part of this lab, you will need to acquire the vocabulary used to write and talk about parasites in a very general sense, so that vocabulary acquisition is also part of the objective.  By the end of this week you should be able to:

(1) use a compound microscope easily and effectively, including the oil immersion lens, calibrating your ocular micrometer, aligning condenser and light source as required, locating areas on a slide using the vernier scales on the mechanical stage, and carrying out routine user maintenance of the instrument;

(2) prepare drawings that are properly labeled, contain all the information necessary to make them useful as a reference on your laboratory practical exams, and can be used by another student to make a diagnosis;

(3) take notes on demonstration specimens that will put your drawings into context and serve as a guide to use of your notebook on laboratory practical exams; and

(4) use the proper noun scientific names and associate them with the major taxa presented in lab.

Tasks:

(1) Use of the microscope:  For this part of the lab, you will each be issued a bird blood smear for use in the microscope training exercise.  Your lab instructor will review microscope use, handling, and calibration.  By the end of this review, you should be able to:

 a. Center align your light source and use the two diaphragms (light and substage), along with condenser level, to adjust the quality of image that you see;

b. Use all of the lenses properly, including the oil immersion, and leave your microscope in good condition for another user;

c. Adjust the interocular distance and equalize the focus on the two eye pieces;

d. Calibrate your ocular scale so that you can measure specimens and their parts; and

e. Draw a picture of a parasitological specimen using the compound microscope, measure the specimen and put a scale on your drawing, label the parts and/or stages, explain their function or role in the life cycle.

(2) Specimen types and preparations: Make sure that you see enough of the specimens and stations made available in lab so that you can recognize and distinguish between:

a. A whole mount, usually stained with either carmine or haematoxylin;

b. A tissue section stained with haematoxylin and eosin;

c. A Giemsa-stained blood smear;

d. Blood and other cell types in a smear or tissue section;

e. A tissue imprint, usually stained in Giemsa;

f. An iodine-stained fecal smear;

g. blood and other cell types in a smear or tissue section, haematoxylin and eosin stained section, and a fecal smear.

(3) Drawings and records: Choose any one of the specimens from those provided by the instructor.  Make a drawing of the major features visible in the specimen; label your drawing and include the scale.  Remember that you will be allowed to use these notebooks during your practical exams.  When making your drawing, show as many structural features as you can see and describe; feel free to make several drawings of separate parts if you have time.  Write a page of interpretive notes to accompany this drawing.  This specimen and your accompanying notes and drawings will be the basis for one of your more extensive and formal interpretations required as part of your lab manual.

Calibration of ocular micrometers:

(1) Use a stage micrometer and the 10X objective.

(2) Determine the actual number of ocular micrometer units (OCU) in 1mm on the stage micrometer.

(3) Because 1 mm = 1000 μm, X OCU = 1000 μm and 1 OCU = 1000/X μm = CF10X.

(4) Calculate the calibration factors (CF) for your other lenses (if they are labeled 40X for high dry and 100X for oil immersion) according to the formulas:

10/40 x CF10X = CF40X
10/100 x  CF10X  =  CF100X
(5) Make a conversion table for your particular microscope and tape it to a place on the microscope where it can be seen readily but is not interfering with any of the mechanical parts. 

Study questions:

(1) What are the visible criteria that allow you to distinguish between parasite specimens prepared by a variety of techniques?

(2)  Why is it important to record the size of your specimens on your drawings?
(3) Why are different specimen preparation techniques used in the study of protistan and animal parasites?

(4) What kind of tissue handling techniques would you have to develop in order to study the biochemistry, physiology, and molecular biology of various protistan parasites?

(5) What information do you gain through a direct study of prepared specimens that you cannot obtain through the use of web sources?

(6) What might microscopy contribute to the diagnosis of parasitic infections?  How and why might microscopy be inadequate for the diagnosis of parasitic infections?
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	Blood smear

	Calibration factor

	Carmine stain

	Coarse adjustment

	Cross section

	Cyst

	Epithelium

	Fecal smear

	Fine adjustment

	Fresh preparation

	Giemsa stain

	Haematoxylin and eosin stain

	Helminths

	Iris diaphram

	Mechanical stage

	Ocular micrometer

	Oil immersion

	Protozoa

	Scale

	Stage micrometer

	Substage condenser

	Tissue imprint

	Tissue section

	Tissue smear

	Trophozoite

	Vernier coordinates

	Whole mount
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