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Lab #2:  White Blood Cell Count 


Now that we have had the opportunity to look at a number of white blood cell types, including granulocytes, monocytes and lymphocytes, we will perform a simple white blood cell count.   This count is often among the first tests ordered by a physician as an abnormal WBC count often indicates infection or other disease. (see below)  Normal WBC count is 5000-8000 WBC/mm3.  A high WBC count is called leukocytosis, whereas a low WBC count is called leukopenia.  
In clinical situations, WBC count is most often determined using a machine such as a Coulter counter, a machine that can detect virtually any cell type.  Cells are collected and suspended in a buffer that conducts electricity.  Cells are detected individually as they pass in a small stream past electrodes.  Individual types of cells, including WBC types can be counted separately or even sorted using even more complex machines such as a Fluorescence-activated cell sorter (FACS).  Different cell types can be identified by size or by specific components (antigens) which may be detected on the cell surface or inside the cell.  Sorting usually involves first binding a specific antibody to the cells.  If the antibody is tagged with a fluorescent molecule the FACS will “see” that cell type while ignoring all others.

WBC can also be determined using simple methods including a light microscope and a special counting chamber called a hemacytometer or a Neubauer chamber.  The chamber includes a grid etched on a glass slide that helps one to keep track of cells counted and to then determine a concentration of cells based on the volume present in the area of the chamber counted. (see figure).  The procedure requires no special staining since WBC are refractile and visible with bright field microscopy.  We will need to be proficient at using the hemacytometer for future labs using cell lines or tissue-derived cells.

IMPORTANT: If one starts with whole blood (red +white cells), red cells will be indistinguishable from white cells.  Therefore, RBC must be lysed (destroyed) prior to counting.  A number of solutions selectively lyse RBC, leaving white cells intact.   Today we will use a 2% glacial acetic acid solution and perform in one step, destruction of RBC and dilution of our WBC. 

-------------------------------------------------------------------------------------------------------------
Conditions accompanied by abnormal WBC counts.

Higher than normal



Lower than normal

(leukocytosis)




(leucopenia)
appendicitis





measles
pneumonia





influenza

leukemia





brucellosis

tonsillitis





typhoid fever

meningitis





infectious hepatitis


abscesses





lupus erythematosus
rheumatic fever





cirrhosis of the liver
diphtheria





radiation
small pox





rheumatoid arthritis

chicken pox





dengue

pregnancy





Materials
Alcohol wipe, Lancet, band-aid (not again (!)

Acetic acid

Distilled water

Square of parafilm

2 Microfuge tubes 

Micropipettors and tips

Hemacytometer / coverglass

Microscope

PROCEDURE:
1. Obtain a hemacytometer and coverglass and become familiar with the grid system etched on it. (view it on scanning and low power).  Locate the 9 “large“ squares  which are 0.1mm3 in volume.  Note some of the “smaller” squares within the large one are divided in different ways. Make a rough sketch of the hemacytometer, showing the detail of the 9 outer squares.
2. Using one of the microcentrofuge tubes, make 1 milliliter (ml) of a 2% acetic acid  solution using the concentrated (100%) acetic acid and water. (Students calculate volumes) 

I ml=1000 microliters (l)
3. Use the micropipette to transfer 190 microliters (l) 2% glacial acetic acid to the second microcentrofuge tube. (Super will instruct)

4. Obtain a drop of blood using a lancet and the procedure used for the blood smear.  Place the drop on the piece of parafilm.
5. Transfer 10 l of blood to the 2% acetic acid. Mix gently by pipetting. (What dilution have you made of your blood?)

6.   Allow lysis of RBCs by the acetic acid for 10 minutes.

7. Place the special glass cover slip on the hemacytometer.

8. Carefully “charge” (fill) the hemacytometer chamber with 10 l of the diluted sample as directed. (Super will demonstrate).

9. Count cells in ONE large (4X4) square, sketching where the cells are located.  Show your sketch to Dr. Super before moving the stage of the scope to be sure you are using the hemacytometer correctly. (We can also use the dual vision  microscope).
10. Count the cells in the remaining 8  large squares. Record your  cell counts.
11. Calculate your WBC count in mm3,and convert to WBC/ ml.

12. Following instructions of the instructor, compare your counts to automated cell counter, if one is available.
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For your lab book/journal:
1.  Write a brief introduction to the WBC counting lab including a brief description of the hemacytometer and the preparation of your blood sample.

2.  Show the data (cell counts) for you and your partner.  (If you didn’t get counts on both people, show the data you did collect and work with it as is.  ( i.e. if you only counted 2/9 squares for one of you, calculate using counts from 2 squares.)

3.  Show the WBC count(s) in WBC/mm3  and WBC/ml.   Show EVERY detail of your calculation.  Comment on how you compare to “normal” WBC count.

4.  Write a 1-paragraph description of one disease that is associated with an abnormal WBC count.  LIST one journal reference you could use to find out more about the disease. (You need not obtain that journal article for the write-up. If it is available to read on-line, do so.

