Immunology

Biol 465

Lab 1--Protocol

Today’s lab will include 2 basic immunology-related lab procedures:

1. ABO blood typing your red blood cells---a quick visual, indirect method of detecting the presence of specific antigens on red blood cells (rbc s).  Our first exposure to an antibody –antigen interaction.  Good review of concepts of Mendelian genetics.  And a chance to review the basis of blood donation.
2. Examination of your peripheral blood---blood smears--   Practice the procedures as well as become familiar with the relative sizes, shapes, frequency and staining patterns  blood cells , including  WBCs.  Observe blood smears from individuals with leukemia.

I. Protocol---Blood Smear Preparation/Staining

A. Thin blood smear

1. Obtain 2 clean microscope slides, alcohol wipes, and lancet

2. Clean a finger with an alcohol and puncture with lancet

3. Place a small drop of blood at the end of one slide.

4. Use the second slide to make a thin blood film as directed below:

a. Place the second slide at a 30 degree angle and touch the slide with the blood drop

b. Move the spreader slide to touch the blood drop allowing the drop to spread by capillary action along the edge of the slide

c. Immediately pull/push the slide away from the blood drop, making a thin smear that should dry quickly as you move away from the drop.

d. A perfect smear will have a “feathered” edge and separated RBCs when you view it with the microscope. (see below).
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B. Staining the blood smear (Horizontal staining procedure)

1. Place thoroughly dried smear on horizontal staining rack

2. Flood smear with Fixative (light blue) for 10 seconds, (fixes (sticks)  cells to slide/prepares cells for dyes) drain

3. Flood smear with Dye 1 (red) for 10 seconds, drain

4. Flood smear with Dye 2 (dark blue) for 10 seconds, drain

5. Rinse the smear with distilled water for 1 minute

6. Air dry and examine under the microscope, using low power first, then high power.

7. Observe as many different types of blood cells as possible. Pay close attention to size, frequency, and nuclear features.

8. Compare your slide with some of the prepared slides, including some of the hematologic abnormalities, such as leukemias. 

1. Give a written description of the WBCs you observed, including approximate frequencies/percentages of each (was one more common?; did you rarely see one type?). Comment on any difficulties you have in discerning different WBCs.  
2. Compare your blood smear with one of the slides from leukemia patients.   How are these slides different from your slide?  How are they beneficial to a student?   How would you suppose blood smears are used in leukemia diagnosis and treatment?
Notes on Blood Smears

Most of the cells you see are red blood cells which are stained pink. The white blood cells are somewhat larger and their nuclei stain a conspicuous blue color. Use the descriptions of the different types of blood cells below to identify each type you encounter based on size, shape of the nucleus, and color. You may or may not see all the different types of WBCs - some are quite rare.  Consult figure 1.4 in your text for help in distinguishing cell types.

· Red blood cells are the most numerous cell type in your smear. They stain pink, lack a nucleus, and may have a donut-like appearance.

· Platelets are very small cell fragments which are involved in the clotting reaction. They also lack a nucleus and are much smaller than any whole cell.

· Neutrophils (frequency = 50-70% of WBCs): These are cells with dark, irregularly shaped nuclei with 2 to 5 lobes and pale cytoplasm.

· Eosinophils (frequency = 1-4% of WBCs): These cells also have a dark lobed nucleus (2-3 lobes) but have large red-orange granules in their cytoplasm.

· Basophils (frequency = 0.1-0.8% of WBCs):  These quite rare cells are similar in appearance to eosinophils except that the granules in the cytoplasm are a dark blue color.

· Monocytes (frequency = 2-8% of WBCs): These cells are distinguished by their large size, up to twice as large as other WBCs. They have few or no granules in their cytoplasm; their nucleus is dark and round, bean-shaped or lobulated.

· Lymphocytes (frequency = 20-40% of WBCs): These are similar in appearance to monocytes but tend to be smaller; many are about the size of red blood cells. The dark nucleus of a lymphocyte takes up nearly the whole cell in small lymphocytes and is generally round or oval.

II.  Protocol---Blood Typing

1.  Obtain a blood typing card and orient yourself to its use.

2. Obtain a set of antisera from the ice bucket.

3. Place a drop of each type of antiserum in the appropriate spots.

4. Clean a finger with an alcohol and puncture with lancet. (or Dr. Super will puncture---do not allow other students to do this.)

5. Once a significant drop has formed on your finger, lightly touch the card in the appropriate sections.

6. Mix the blood and each antiserum drop separately with a fresh toothpick for each.

7. Rock the card for at least 60 seconds to thoroughly mix the blood and antisera drops (do not let them cross contaminate)

8. Evaluate the changes in the blood.

a. Positive reactions show subtle or drastic changes in the texture of the blood drop (grainy to clotted)

b. Negative reaction---no change in appearance of the blood/serum mixture.
Write-up  

In your bound journal…Each student should write a 2-3 page report.  
Start with:

1. The basic purpose of today’s lab.

2. The procedures you used.  
3. Sketches of all the WBCs you could identify, showing their size and appearance relative to the RBCs .  
Include the following in discussing the lab: 

1. Indicate your blood type and summarize the evidence for the results for each person in your group.
2.  Explain whether you and your partner could safely donate blood to each other in the event of an emergency.

3. Predict the possible genotypes of your children if you and your partner were somehow capable of having children.  Explain whether you would need to worry about complications of a pregnancy due to Rh type.

4. Give a written description of the WBCs you observed, including  approximate frequencies of each (was one more common?; did you rarely see one type?). Comment on any difficulties you have in discerning different WBCs.  Propose a method for clearing up these difficulties.

5.  Compare your blood smear with one of the slides from leukemia patients.   How are these slides different from your slide?  How are they beneficial to a student?   How would you suppose blood smears are used in leukemia diagnosis and treatment?

The write-up should be neat and well organized and USEFUL for other interested parties.  Be sure to always support general statements and conclusions with evidence or details.

