Blood lab (Exercises 34)

Today’s blood laboratory has four activities. Experiment 34 in the lab manual has some background information on these labs, but use the procedures below for today’s activities, not the procedures in the lab manual. 

1) Blood microscope slide viewing and sketching
Blood cells are called the “formed elements.” The 3 major types of blood cells are red blood cells, white blood cells, and platelets. In this activity you will learn to identify the major blood cell types by viewing and sketching them under the microscope. Refer to figure 34.1 and table 34.1 in your lab manual for help in identifying the various types of blood cells. 

a) Open the microscope cabinets below your lab bench and place the microscope on your bench top.

b) Obtain a prepared blood slide and view it under your microscope. Blood cells are small and hard to bring into focus. Ask your instructor for assistance in focusing. 

c) The most numerous blood cells are red blood cells (also called RBCs or erythrocytes). RBCs’ main function is to carry oxygen throughout the body. Under the microscope, red blood cells appear as small pink circles with no nucleus. In the results table below for this section, sketch a red blood cell. 

d) White blood cells (also called WBCs or leukocytes) are the cells of the immune system. Under the microscope, WBCs appear as cells with a large dark blue nucleus. There are five different types of WBCs. The two most numerous types of WBCs are called neutrophils and lymphocytes.


1) Neutrophil WBCs have an irregularly shaped nucleus that usually has 2 – 5 


     lobes. Identify one neutropil WBC and sketch it in the results table.


2) Lymphocyte WBCs have a large nucleus that is either round or kidney bean 



     shaped. Identify one lymphocyte WBC and sketch it in the results table.

e) Platelets are blood cells that are involved in blood clotting. They are the smallest of the blood cell types. In fact, even under the highest magnification of your microscope, platelets will appear only as small spots between the much larger RBCs and WBCs. Identify a platelet and sketch it in the results table.

f) After you have viewed. Sketched, and labeled the blood cells in the slide, answer the following questions:

1) Red blood cells are also known as _____________ (one word). The function of RBCs is to _____________. RBCs are filled with a protein called ___________ that helps them perform their function. Unlike most cells in the body, RBCs do not have a ___________ (an organelle). 

2) There are ________ (a number) major WBC types. The two most numerous of the WBC types are the ______________ and the _____________. Of the two answers that you wrote above, circle the one that has a large round nucleus. Put a star on the one that has a lobed nucleus.

3) The smallest of the formed elements are the ____________. The function of this blood cell type is __________________________. 
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Blood slide viewing results table. In the box below, sketch (a) one RBC, (b) One neutrophil WBC, (c) One lymphocyte WBC, and (d) One platelet. Label the name of each of the four cells in your sketch. 

2) The hematocrit blood test
The hematocrit blood test is a test that is often done on blood samples to see if the patient has the normal amount of RBCs in their blood. A below normal hematocrit would suggest that the patient has anemia due to too few RBCs. In today’s lab, you will learn how a hematocrit test is analyzed. 

a) A sample of the patient's blood is put into a capillary tube (a long and thin glass test tube).

b) The capillary tube with the blood sample is centrifuged. This separates the red blood cells from the plasma. The red blood cells form a solid red layer at the bottom of the tube. The plasma forms a clear yellow layer on top of the red layer.
c) Using the millimeter (mm) markings on a metric ruler, the size of the RBC layer is measured and the size of the entire blood sample (from the bottom of the RBC layer to the top of the plasma layer) is also measured.
d) The hematocrit of the blood sample is defined as the percent of the total blood volume that is RBCs. In terms of the measurements, 






  mm RBC volume


Hematocrit =         ----------------------------
      x 100




mm total blood volume


Normal hematocrit value for humans is around 45%.  Males usually have a slightly higher hematocrit than females. 
e) Your instructor will show a centrifuged hematocrit test tube at the front of the room. Record the blood sample hematocrit here: _______ %. Show your instructor your results when you complete this step.

f) Review questions on hematocrit: Answer each of the following hematocrit review questions: 


1) What is the definition of hematocrit:


2) What is the normal hematocrit percentage for humans? ________%.


3) If a patient drank a lot of water just before giving blood for a hematocrit test, 
you would predict that their hematocrit percent would be above/below/equal to 


a normal hematocrit percentage (circle one of the three possible answers).   

4) If a patient donated a lot of blood just before giving a blood sample for a 
hematocrit test, you would predict that their hematocrit percent would be 
above/below/equal to a normal hematocrit percentage (circle one of the three 


possible answers).   

5) If a patient moved to Colorado, where the body makes more 

    
RBCs because of the low oxygen levels, and then gave a blood sample for a 
hematocrit test, you would predict that their hematocrit percent would be 
above/below/equal to a normal hematocrit percentage (circle one of the three 


possible answers).   
3) The computer blood typing and transfusion simulation
a) Obtain a laptop computer to do a blood transfusion simulation. Ask your instructor if you need help in getting the computer running. When logging on, the user name is ChemBio. The Password is SC13NC3. Click “Okay”
b) Open the internet browser. Play the blood typing/transfusion simulation game by navigating to the following website:   

https://educationalgames.nobelprize.org/educational/medicine/bloodtypinggame/
c) When you have completed the computer blood typing/transfusion simulation, do the following review questions:


1) There are eight possible blood types. List them all:


2) If a patient has blood type A+, which of the eight blood types could they 


always safely receive? 





3) If a patient has blood type AB+, which of the eight blood types could they 


always safely receive? 





4) If a patient has blood type B-, which of the eight blood types could they 


always safely receive? 





5) If a patient has blood type O+, which of the eight blood types could they 


always safely receive? 





6) If a patient has blood type O-, which of the eight blood types could they 


always safely receive? 





7) Which blood types is the “universal donor”? _______


8) Which blood type is the “universal recipient”? ________

4) Determining blood type
Recall that there are eight possible human blood types: A+, A-, B+, B-, AB+, AB-, O+, and O-. In hospital settings a patient's blood type sometimes must be quickly determined. A common way to do this is by first placing three separate drops of the patient's blood onto a white card. Each drop is then mixed with a different special solution that can agglutinate (bind cells together using antibodies) the patient's RBCs. The first blood drop is mixed with a solution that will agglutinate the blood drop if the patient has the A antigen on their RBCs. The second blood drop is mixed with a solution that will agglutinate the blood drop if the patient has the B antigen on their RBCs. The third blood drop is mixed with a solution that will agglutinate the blood drop if the patient has the Rh antigen on their RBCs.     

Your instructor will have a blood typing card (with the three blood drops already mixed with the agglutinating solutions) at the front of the room. Your goal is to inspect the card and determine the patient's blood type.


- If the left drop appears agglutinated (grainy) then the patient's RBCs contain the 


   A antigen. If the blood drop does not appear agglutinated, the patient's RBCs do 


   not contain the A antigen. 

- If the middle drop appears agglutinated (grainy) then the patient's RBCs contain 


  the B antigen. If the blood drop does not appear agglutinated, the patient's RBCs 


  do not contain the B antigen. 

- If the right drop appears agglutinated (grainy) then the patient's RBCs contain 


  the Rh antigen. If the blood drop does not appear agglutinated, the patient's 


  RBCs do not contain the Rh antigen. 
Using the reactions on the card, record the patient's blood type here: ___________ 

(Have your instructor inspect your result to confirm your blood type analysis. )

Answer these review questions on blood typing:


1) Which antigen(s) are on the surface of RBCs of blood type…



A+ 




AB- 


 



B- 




AB+ 





A- 




O+ 





B+ 




O- 




2) Name the blood type indicated by the following reactions on a blood typing 
card:


3) Which of the eight blood types is the most common? ___________

