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           The Human Blood Groups (ABO) And Rh systems (D) 

The ABO blood types were discovered by Karl Landsteiner in 1901; he received the Nobel Prize in Physiology or Medicine in 1930 for this discovery while the Rh system was discovered in 1940 by Landsteiner and Wiener. Blood types:
 It is a test which targeted to detect antigens on cells (RBC) and antibodies in serum or plasma (for donor or patient RBC) 
        According to presence or absence of these antigens blood is classified into several groups or types. Two groups of Ag can cause transfusion reactions more than others: ABO and Rh systems of Ag. 
          Four blood types involving the A and B antigens have been recognized: A, B, AB and O .These letters indicate the type of antigen present on the red cells. If only the A antigen is present on the red cells, the person has type A blood ; if only the B antigen is present, the person has type B blood. Type AB red cells have both antigens, and type O have neither. Of course no one has antibodies to his or her own blood type antigens, or their plasma would destroy own cells.
Situations in which an ABO type would be required

1- Transfusion medicine

2- Lawyers in paternity suits

3-Police in forensic science

4- in the study of different populations

Antigens blood group importance

They are:

• Most immunogenic

• Because the most common cause of death from a blood transfusion

• Different ABO blood types vary among different populations.

Blood group antibodies

The immune system forms antibodies against whichever ABO blood group antigens are not found on the individual's RBCs.

ABO antibodies

Antibodies clinically significant they are

❖ naturally occurring

❖ They are absent at birth

❖ Appear age 4 months;

Three antibodies:

anti-A - anti-B - and anti-A,B

Group A and B: Anti-A or –B predominantly IgM, but each reacts strongly      

                       at body temperatures. Optimum temperature is less than 30oC.

Group O: Anti-A and –B are predominantly IgG, and react best at body  

                 temperatures Optimum temperature is 37Oc.

1) A person does not have antibody to his own antigens

2) Each person has antibody to the antigen he lacks (only in the ABO system)

Anti-A serum and anti-B serum; when combined with a blood sample in the 

laboratory, each antiserum causes the corresponding red cells to clump together in a process known as agglutination .The blood’s pattern of agglutination, when mixed separately with these two sera . Type A reacts with anti-A serum only; type B reacts with anti-B serum only .Type AB agglutinates with both,  and type O agglutinates with neither A nor B . 

                                              The Rh Factor

Properties of Rh antigens

1- They are proteins

2- Rh antigens are not soluble

3- Not expressed on the tissues

4- Developed at birth

5- They are very good immunogens

6- The Rh factor inherited from our parents,

7- Located on the short arm of chromosome 1.

8- Inherited independently of the ABO blood type alleles 

More than 85% of the population has another red cell antigen group 

Called the Rh factor, named for Rhesus monkeys, in which it was first found. Rh is also known as the D antigen. People with this antigen are said to be Rh positive; those who lack this protein are said to be Rh negative (15%),but their plasma normally does not contain the antibody .In Iraq the Rh factor is present on the red cells of about 92% of the people and absent from those of remaining  8%.  Rh incompatibility is potential problem in certain pregnancies. A mother who is Rh negative may develop antibodies to the Rh factor of an Rh-positive fetus (the fetus having inherited this factor from the father). Red cells from the fetus that enter the mother’s circulation during pregnancy and childbirth evoke the response. In a subsequent pregnancy with an Rh-positive fetus, some of the anti-Rh antibodies may pass from the mother’s blood into the blood of her fetus and destroy the fetus red cells. This condition is called hemolytic disease of the newborn (erythroblastosis fetalis).
The Principle
 A drop of blood is mixed with anti-A, anti-B and anti-D sera and examined for agglutination .

Purpose

 To determine the group ABO and Rh factor .
Apparatus and Reagents Slide Method:
1.Anti-ABO sera kit (available commercially).

2.Glass slides .

3.Microscope .

4.Sticks for mixing .

5.Lancet .

6.Blood sample .

Procedure

1. Divide a microscope slide into three areas A, B and D .

2. Prick a finger with a sterile lancet, and place one drop of blood in areas A, B and D divisions.

3. Add one drop of anti-A, anti-B and anti-D into each division (A, B and D) respectively.

4. Mix them (blood and serum) separately and well with a glass rod or a clean match stick . 

5. After two minutes observe the area for the evidence of agglutination of the red cells (read microscopically ).

6. Find out the blood groups using the table below: Blood Group & Rh Type Reaction with

