9.10


Lab 9.1

Lab 9:  Hematology 
Objectives - after completing this lab you should be able to:

1)  explain the theoretical basis for blood typing and transfusion reactions

2)  interpret the results of blood typing

3)  define hematocrit, explain how it is measured and how the results are interpreted

4)  interpret the results of total and differential blood cell counts

5)  explain how differential blood cell counts are performed

6)  explain the correlation among hematocrit, hemoglobin, and total RBC count

7)  state normal values for males and females for hematocrit, hemoglobin levels, 
total RBC count, total WBC count, and differential WBC count

8)  define and explain disorders and their relationship to the results of hematological tests:  anemia, polycythemia, leukocytosis, leukopenia, leukemia

SAFETY:  See “Safety Precautions for the Blood Lab” and “Biology Lab Safety Rules and Information”
PROCEDURES:

A.   General Instructions:

Equipment and supplies:


Paper towels


Cotton balls


Alcohol swabs


Lancet


Bandaid


Latex or nitrile gloves (latex fit better)


Dropper of tap water

Eldon card (hydrate antibodies before you puncture)

Eldon sticks

Tallquist paper 

Tallquist hb scale

Microcapillary tube

Clay sealing tablet

Small metric ruler

1.  Clean your table with spray disinfectant and wipe dry with paper towels.

2.  Before starting a procedure, collect all the equipment and supplies you will need and have them in front of you at your work station (instructor will demonstrate).

3.  To facilitate cleanup, work on paper towels as demonstrated.

4.  Wash your hands with soap and warm water.  Glove the non-puncture hand.

5.  Select a puncture site on the side of a fingertip on your non-writing hand; avoid calluses.  

6.  Scrub the puncture site with a new alcohol swab and air dry.

7.  Make sure you have all the materials you need for the procedure you are doing.  At this point if you need something, ask the lab instructor to get it for you.

8.  With your hand on the table in front of you, push the lancet against the puncture site until the plastic supports break and the lancet punctures the skin.

9.  Wipe off the first drop of blood.

10.  Increase blood flow from the puncture by “milking” the finger from the base 
towards the tip, but never going near the puncture itself.  Do NOT squeeze directly at the puncture site as this will force out tissue fluid with the blood.  Standing and allowing your arm to hang down over the table will also increase blood flow.

11.  Collect the blood according to the specific directions for the procedure you are doing.

12.  If your hands are bloody and you run out of supplies, tell the instructor you need assistance and s/he will get you the supplies.

13.  As soon as you can stop, bandaid the puncture and glove that hand also. 

14.  Remove all contaminated materials from your work station and dispose of them appropriately.

15.  Clean your work area with spray disinfectant.

16.  After cleanup is complete, remove gloves and wash hands.

17.  Remove safety eyewear only after everyone in the room has cleaned up their work stations.

B.  Blood Typing 

Your blood type is determined by the types of antigens (agglutinogens) found on your RBCs.  We will be testing for the A, B and RhD (D) antigens.  Although the A and B antigens are each represented on the RBC by only one specific molecule, the Rh antigens are actually a group of structurally similar molecules.  The degree of reactivity of your blood to the Rh antiserum will depend upon the specific Rh-group antigens present on your RBCs.   The antiserum is specific for the Rh-D antigen.

To determine your blood type, you will mix your blood with different types of antisera which contain antibodies that may agglutinate your RBCs.  Agglutination occurs when a Y-shaped antibody molecule attaches to more than one RBC.  When this occurs on a large scale, many RBCs stick together.  This causes a grainy appearance in the mixture of blood and antiserum.  If a given antiserum causes agglutination of your blood, your RBCs contain that type of antigen.  For example, if you have type A blood, Anti-A antiserum will cause agglutination of your RBCs.

The most common point of confusion about blood typing involves the antisera and the antibodies they contain.  You probably already know that your blood may contain anti-A or anti-B antibodies that develop spontaneously, or anti-Rh antigens that have developed in response to exposure to Rh+ blood.  These plasma antibodies in your blood have NOTHING to do with the process of blood typing.  The antibodies that are used to make the antisera are usually made by exposing animals to human blood antigens, harvesting their blood after their immune systems have had time to respond, and removing the antibodies.  You must think of them as RBC surface antigen detectors, and nothing else.  

Equipment:  
Eldon Card



White Plastic Eldon Sticks



Dropper of tap water



Instruction Pamphlet

Before puncture:

1.  Read the directions in the pamphlet.

2.  Cut open the foil pouch (if you need to) and remove the Eldon Card.

3.  Hydrate the antibodies by placing place one drop of tap water on each spot of dry antiserum on the Eldon card. 

After puncture:

4.  Collect a drop of blood on each of four white plastic Eldon Sticks.

5.  Use the sticks to mix the blood into the activated antisera on the card for 15 to 30 seconds.  

After gloving:

6.  Gently tilt the card back and forth to further mix the contents of each drop.

7. You should read the results between 1 and 2 minutes after mixing the blood and antisera.

8.  Record the results.  Your blood type: ___________

9.  Discard the comb in the disinfectant container and the card in the biohazard bag.

C.  Hematocrit


The hematocrit (Hct) measures the proportion of formed elements (RBCs, mostly, but also WBCs and platelets) to total blood volume and is expressed as a percent.  Therefore, a Hct of 45 means that 45% of the total blood volume is formed elements, or really, RBCs.  The Hct is also referred to as the VPRC (volume of packed red cells).  Since Hct and total red blood cell count both measure RBCs, the hematocrit should correspond to the total red blood cell count.

Equipment:
heparinized microcapillary tube (red paint on end)



clay tablet



hematocrit reading instructions



small ruler

After puncture:

1.  Hold the capillary tube horizontally with the collecting end just slightly higher than

the other end.

2.  Fill the tube at least 3/4 of the length with blood but not all the way to the end (small air voids are acceptable but you need at least 3/4 of the tube filled with blood).

3.  Holding the filled tube horizontally, hold a clay tablet in the other hand.

4.  Gently rotate the end of the capillary tube into the clay (you can leave the tube

 sitting in the clay tablet for several minutes).

After gloving:

5.  Gently rotate the capillary tube to remove it--it will have a small plug of clay in 
the bottom to keep the blood from running out.

6.  Place the tube into a numbered groove (clay plug on outside) in the microcentrifuge and write down the number.

7.  The instructor will tell you when to get your tube after s/he has run the centrifuge.

8.  Use the Hct reading instructions and the ruler to calculate the results.

9.  Record the data. Your Hct: _____________

10.  Put the tube in the sharps container, and place the clay tablet on the tray next to the disinfectant bath.

D. Hemoglobin

Place a drop of blood on the plain white Tallquist Paper

Use the “Tallquist Hemoglobin Scale” to determine the approximate hemoglobin content of your blood.

Record your data.Your Hb:______________

Put both pieces of paper into the biohazard bag.
Questions

1.  What results would you expect in these tests for someone who has iron deficiency anemia?  Chose one level for each test:

	hemoglobin level
	high
	normal
	low

	hematocrit
	high
	normal
	low

	systemic arterial O2
	high
	normal
	low


2.  Renal stenosis (narrowing of the renal artery, causing a reduction in total blood flow to the kidneys) is most likely to cause

a.  anemia

b.  polycythemia

3.  Renal failure or damage to the kidneys is most likely to cause

a.  anemia

b.  polycythemia

4.  What kind of disorder, condition or factor would be most likely in someone who has:

	a. an elevated eosinophil count
	

	b. an elevated cytotoxic T cell count
	

	c. an elevated neutrophil count
	

	d. mostly immature or abnormal WBCs
	

	e. an extremely low total WBC count
	


5.  Fill in normal averages and/or ranges below.  Note that 1mm3 = 1 L

	
	average
	range

	female Hct
	
	

	male Hct
	
	

	female total RBC count
	4.8 million/L
	

	male total RBC count
	5.4 million/L
	

	female Hb content
	14 g/dL
	

	male Hb content
	16 g/dL
	

	total WBC count
	
	4000-11,000/L

	differential WBC count:
	
	

	     % neutrophils
	
	

	     % lymphocytes
	
	

	     % monocytes
	
	

	     % eosinophils
	
	

	     % basophils
	
	

	total platelet count
	
	


6.  Fill in the information for each blood type:

	blood type
	antigen(s)    present
	preformed antibody present
	would this person form anti-Rh if exposed to Rh+ blood?

	B +
	
	
	

	AB +
	
	
	

	A -
	
	
	

	O -
	
	
	


7.    Fill in the blood type for these test results.  Remember, the plasma Ab’s have nothing to do with this test.

	subject
	anti-A
	anti-B
	anti-Rh/ anti-D
	blood type

	A
	no agglutination
	no agglutination
	agglutination
	

	B
	agglutination
	no agglutination
	agglutination
	

	C
	agglutination
	agglutination
	no agglutination
	

	D
	no agglutination
	agglutination
	no agglutination
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