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Blood Typing

22Laboratory Exercise

Purpose of the Exercise

To determine the ABO blood type of a blood sample and to 
observe an Rh blood-typing test.

Materials Needed

For Procedure A:
ABO blood-typing kit
Simulated blood-typing kits are suggested as a 

substitute for collected blood

For Procedure B:
Microscope slide
Alcohol swabs (wipes)
Sterile blood lancet
Toothpicks
Anti-D serum
Slide warming box (Rh blood-typing box or Rh 

view box)

Pre-Lab

Carefully read the introductory material and examine 
the entire lab. Be familiar with the ABO blood group 
and the Rh blood group from lecture or the textbook. 
Answer the pre-lab questions.

Pre-Lab Questions: Select the correct answer for 
each of the following questions:

 1. The antigens related to the ABO blood group are 
located
 a. on the red blood cell membrane.
 b. within the red blood cell nucleus.
 c. within the red blood cell cytosol.
 d. on the red blood cell ribosome.

 2. The D antigen related to the Rh factor is present 
in about ______ of Americans.
 a. 4 % b. 38 %
 c. 47 % d. 85 %

 3. Blood type _____ is considered the universal 
donor within the ABO blood group.
 a. A b. B
 c. AB d. O

 4. Blood type _____ is considered the universal 
recipient within the ABO blood group.
 a. A b. B
 c. AB d. O

Learning Outcomes

After completing this exercise, you should be able to

1  Analyze the basis of ABO blood typing.
2  Interpret the ABO type of a blood sample.
3  Explain the basis of Rh blood typing.
4  Interpret the Rh type of a blood sample.

Safety

 ▶ It is important that students learn and practice cor-
rect procedures for handling body fluids. Consider 
using simulated blood-typing kits or contaminant-
free blood that has been tested and is available from 
various laboratory supply houses. Some of the pro-
cedures might be accomplished as demonstrations 
only. If student blood is used, it is important that stu-
dents handle only their own blood.

 ▶ Use an appropriate disinfectant to wash the labora-
tory tables before and after the procedures.

 ▶ Wear disposable gloves and safety goggles when 
handling blood samples.

 ▶ Clean the end of a finger with an alcohol swab 
before the puncture is performed.

 ▶ The sterile blood lancet should be used only once.
▶ Dispose of used lancets and blood-contaminated 

items in an appropriate container (never use the 
wastebasket).

 ▶ Wash your hands before leaving the laboratory.



Warning

Because of the possibility of blood infections being 
transmitted from one student to another if blood testing 
is performed in the classroom, it is suggested that com-
mercially prepared blood-typing kits containing virus-
free human blood be used for ABO blood typing. The 
instructor may wish to demonstrate Rh blood typing. 
Observe all of the safety procedures listed for this lab.
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Blood typing involves identifying protein sub-
stances called antigens present in red blood cell membranes. 
Although there are many different antigens associated with 
human red blood cells, only a few of them are of clinical 
importance. These include the antigens of the ABO group 
and those of the Rh group.

To determine which antigens are present, a blood sample 
is mixed with blood-typing sera that contain known types of 
antibodies. If a particular antibody contacts a corresponding 
antigen, a reaction occurs, and the red blood cells clump 
together (agglutination). Thus, if blood cells are mixed with 
serum containing  antibodies that react with antigen A and the 
cells clump together, antigen A must be present in those cells.

Although there are many antigens on the red blood cell 
membranes other than those of the ABO group and the Rh 
group, these antigens are of the greatest concern during trans-
fusions. Most other antigens cause little if any transfusion 
reactions. As a final check on blood compatibility before 
transfusions, an important cross-matching test occurs. In this 
test, small samples of the blood from the donor and the recipi-
ent are mixed to be sure clumping (agglutination) does not 
create a transfusion reaction. If surgery is elective, autologous 

transfusions are promoted, allowing some of the person’s own 
predonated blood from storage to be used during the surgery.

An antigen commonly found on the human RBC mem-
brane was first identified in rhesus monkeys, and it became 
known as the Rh factor. Although many different types of anti-
gens are related to the Rh factor, only the D antigen is checked 
using an anti-D reagent. About 85% of Americans possess 
the D antigen and are therefore considered to be Rh-positive 
(Rh+). Those lacking the D antigen are considered Rh-nega-
tive (Rh–). If an Rh-negative woman is pregnant carrying an 
Rh-positive fetus, the mother might obtain some RBCs from 
the fetus during the birth process or during a miscarriage. As 
a result, the mother would begin producing anti-D antibodies, 
creating complications for the second and future pregnancies. 
This condition is known as hemolytic disease of the fetus 
and newborn (erythroblastosis fetalis). This condition can be 
prevented with the proper administration of RhoGAM, which 
prevents the mother from producing anti-D antibodies.

TABLE 22.1 Antigens and Antibodies of the ABO Blood Group and Preferred, Permissible, 

and Incompatible Donors

Blood Type
RBC Antigens 

(Agglutinogens)
Plasma Antibodies 

(Agglutinins)
Preferred Donor 

Type

Permissible Donor 
Type in Limited 

Amounts
Incompatible 

Donor

A A Anti-B A O B, AB

B B Anti-A B O A, AB

AB 
(universal recipient)

A and B Neither anti-A nor 
anti-B

AB A, B, O None

O
(universal donor)

Neither A nor B Both anti-A and 
anti-B

O No alternative types A, B, AB

 5. Hemolytic disease of the newborn could be of 
concern when an 
 a. Rh-positive fetus and an Rh-positive mother 

condition occur.
 b. Rh-positive fetus and an Rh-negative mother 

condition occur.
 c. Rh-negative fetus and an Rh-positive mother 

condition occur.
 d. Rh-negative fetus and an Rh-negative mother 

condition occur.

 6. Blood type B is the most common blood type 
found in the United States population. 
True _____ False _____

 7. An individual with blood type O lacks both RBC 
antigens A and B. 
True _____ False _____

Procedure A—ABO Blood Typing

 1. Reexamine the introductory material and study table 
22.1.

 2. Compete Part A of Laboratory Assessment 22.
 3. Perform the ABO blood type test using the blood-typing 

kit. To do this, follow these steps:
 a. Obtain a clean microscope slide and mark across its 

center with a wax pencil to divide it into right and 
left halves. Also write “Anti-A” near the edge of the 
left half and “Anti-B” near the edge of the right half 
(fig. 22.1).

X

X



Anti-B

Anti-A

Type A

Test
result

Type B

Type AB

Type O

Clumps of RBCs
(agglutination)
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FIGURE 22.1 Slide prepared for ABO blood typing. FIGURE 22.2 Four possible results of the ABO test.

Critical Thinking Activity

Judging from your observations of the blood-typing 
results, suggest which components in the anti-A and 
anti-B sera caused clumping (agglutination).

J d i f

 g. Discard contaminated materials as directed by the 
laboratory instructor.

 4. Record your results and complete Part B of the labora-
tory assessment.

TABLE 22.2 ABO Blood-Typing Sera Reactions 

and U.S. Blood Type Frequency

Possible 
Reactions

Blood 
Type

U.S. Frequency 
(average)

Anti-A Serum Anti-B Serum

Clumping 
(agglutination)

No clumping Type A 40%

No clumping Clumping Type B 10%

Clumping Clumping Type AB  4%

No clumping No clumping Type O 46%

Note: The inheritance of the ABO blood groups is described in Laboratory 
Exercise 61.

 b. Place a small drop of blood on each half of the 
microscope slide. Work quickly so that the blood 
will not have time to clot.

 c. Add a drop of anti-A serum to the blood on the left 
half and a drop of anti-B serum to the blood on the 
right half. Note the color coding of the anti-A and 
anti-B typing sera. To avoid contaminating the 
serum, avoid touching the blood with the serum 
while it is in the dropper; instead allow the serum to 
fall from the dropper onto the blood.

 d. Use separate toothpicks to stir each sample of serum 
and blood together, and spread each over an area 
about as large as a quarter. Dispose of toothpicks in 
an appropriate container.

 e. Examine the samples for clumping of blood cells 
(agglutination) after 2 minutes.

 f. See table 22.2 and figure 22.2 for aid in interpreting 
the test results.

Procedure B—Rh Blood Typing

 1. Reexamine the introductory material.
 2. Complete Part C of the laboratory assessment.
 3. To determine the Rh blood type of a blood sample, fol-

low these steps:
 a. Lance the tip of a finger. (See the demonstration 

procedures in Laboratory Exercise 21 for direc-
tions.) Place a small drop of blood in the center of a 
clean microscope slide. Cover the lanced finger 
location with a bandage.

 b. Add a drop of anti-D serum to the blood and mix 
them together with a clean toothpick.



Mixture of blood and anti-D serum

Plate heated to 45°C (113°F)

Rh TYPING BOX

ON

OFF
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FIGURE 22.3 Slide warming box used for Rh blood typing.

 c. Place the slide on the plate of a warming box (Rh 
blood-typing box or Rh view box) prewarmed to 
45°C (113°F) (fig. 22.3).

 d. Slowly rock the box back and forth to keep the mix-
ture moving and watch for clumping (agglutination) 
of the blood cells. When clumping occurs in anti-D 
serum, the clumps usually are smaller than those that 
appear in anti-A or anti-B sera, so they may be less 

obvious. However, if clumping occurs, the blood is 
called Rh positive; if no clumping occurs within 2 
minutes, the blood is called Rh negative.

 e. Discard all contaminated materials in appropriate 
containers.

 4. Record your results and complete Part D of the labora-
tory assessment.



Name 

Date 

Section 

The  corresponds to the indicated outcome(s) found at the beginning of the 
laboratory exercise.
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Blood Typing

Part A  Assessments

Complete the following statements:

 1. The antigens of the ABO blood group are located in the red blood cell _______________________. 1

 2. The blood of every person contains one of (how many possible?) _____________________ combinations of antigens. 1

 3. Type A blood contains antigen _______________________. 1

 4. Type B blood contains antigen _______________________. 1

 5. Type A blood contains _______________________ antibody in the plasma. 

 6. Type B blood contains _______________________ antibody in the plasma. 1

 7. Persons with ABO blood type _______________________ are often called universal recipients. 1

 8. Persons with ABO blood type _______________________ are often called universal donors. 1

Part B Assessments

Complete the following:

 1. What was the ABO type of the blood tested? 2   _________________________________________________________

 2. What ABO antigens are present in the red blood cells of this type of blood? 2  _________________________________

 3. What ABO antibodies are present in the plasma of this type of blood? 2   _____________________________________

 4. If a person with this blood type needed a blood transfusion, what ABO type(s) of blood could be received safely? 1

   ________________________________________________________________________________________________

 5. If a person with this blood type was serving as a blood donor, what ABO blood type(s) could receive the blood safely? 1  

   _________________________________________________________________________________________________

Part C  Assessments

Complete the following statements:

 1. The Rh blood group was named after the _______________________. 3

 2. Of the antigens in the Rh group, the most important is _______________________. 3

 3. If red blood cells lack Rh antigens, the blood is called _______________________. 3

 4. If an Rh-negative person who is sensitive to Rh-positive blood receives a transfusion of Rh-positive blood, the donor’s cells 
are likely to _______________________. 3

 5. An Rh-negative woman who might be carrying an _______________________ fetus is given an injection of RhoGAM to 
prevent hemolytic disease of the fetus and newborn. 3

Laboratory Assessment

22

membrane
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A

B

anti-B

anti-A

AB

O

(experimental results)

Answers will vary.

Answers will vary.

Answers will vary.

Answers will vary.

rhesus monkey
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Rh-negative

clump (aggutinate)

Rh-positive
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(control)
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Part D Assessments

Complete the following:

 1. What was the Rh type of the blood tested? 4  ___________________________________________________________

 2. What Rh antigen is present in the red blood cells of this type of blood? 4  _____________________________________

 3. If a person with this blood type needed a blood transfusion, what type of blood could be received safely? 3

   ________________________________________________________________________________________________

 4. If a person with this blood type was serving as a blood donor, a person with what type of blood could receive the blood 
safely? 3   _______________________________________________________________________________________

 5. Observe the test results shown in figure 22.4 from an individual being tested for the ABO type and the Rh type.

 a. This individual has ABO type _______________. 2

 b. This individual has Rh type _______________. 4

FIGURE 22.4 Blood test results after adding anti-A serum, anti-B serum, and anti-D serum to separate drops of 
blood. An unaltered drop of blood is shown as a control; it does not indicate any clumping (agglutination) reaction.

(experimental results)

Answers will vary.

Answers will vary.

Answers will vary.

A

Rh-positive


