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What is Blood? 
Blood is the red liquid that circulates in the arteries and veins 
of humans and other vertebrate animals, carrying substances 
such as nutrients and oxygen to the cells and metabolic waste 
products like carbon dioxide away from those same cells. 

Compositions of Blood  
It is composed of solid corpuscle called blood cells 
suspended in a liquid portion called plasma. The Plasma 
constitutes 55% of blood fluid, and it’s mostly water (92% 
by volume), and contains dissipated proteins, glucose, 
mineral ions, hormones and carbon dioxide. The blood cells 
are:  
1. Red blood cells (erythrocytes) 
2. White blood cells (leukocytes) and  
3. Platelets (thrombocytes). 
 
Blood Group  
Blood group is the classification of blood based on the 
presence or absence of inherited antigenic substances on the 
surface of Red Blood Cells (RBCs). These antigens may be 
proteins, carbohydrates, glycoproteins, or glycolipids, 
depending on the Blood Group System. Blood types are 
inherited and represent contributions from both parents. A 
total of 32 human blood group systems have been recognized 
by the International Society of Blood Transfusion (ISBT). 

The two most important ones are ABO and the RhD antigen; 
they determine someone's blood type (A, B, AB and O, with 
+ and - denoting RhD status) 
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Origin of Blood Group 
The two most significant blood group systems were 
discovered by Karl Landsteiner during early experiments 
with blood transfusion: the ABO group in 1901 and in co-
operation with Alexander S. Wiener the Rhesus group in 
1937.  

Relevance of the Blood Group System 
Blood groups have a hereditary basis and depend upon a 
series of alternative genes, a fact sometimes utilized in 
solving the problems of disputed parentage. They have been 
used in forensic science and were formerly used to 
demonstrate impossibility of paternity (e.g., a type AB man 
cannot be the father of a type O infant), but both of these 
uses are being replaced by genetic fingerprinting, which 
provides greater certainty (Table 1).  

Table 1: Demonstration of Paternity Possibilities and 
Impossibilities with Blood Group System 

Blood Group of 
Couple 

Possible 
Offspring 

Impossible 
offspring 

A      ×       A A  , O B  ,     AB 
A      ×       B A ,  B,   AB   O - -  - 
A      ×      O A   ,   O B  ,     AB 

A      ×      AB A , B , AB O 
B      ×      B B  ,   O A ,   AB 
B      ×      O B  ,  O A  ,   AB 

B        ×     AB A,  B  ,   AB O 
O        ×     O O A ,   B ,   AB 

O        ×    AB A  ,   B O    ,     AB 
AB     ×    AB A ,   B  ,  AB O 

NOTE: Parents with blood group “AB” can’t possibly have 
children with blood group “O” Also, Couple with Blood 
group O × AB cannot possibly have children with either O 
or AB. 
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ABO Blood Group System 
The ABO system is the most important blood-group system 
in human-blood transfusion. The associated anti-A and anti-
B antibodies are usually immunoglobulin M, abbreviated 
IgM, antibodies (Table 2). ABO IgM antibodies are 
produced in the first years of life by sensitization to 
environmental substances such as food, bacteria, and viruses. 

Table 2:  Illustration of the Genetic Make-up (Genotype and 
Phenotype) of every Individual. 

Phenotype Genotype 

A IAIA or IAIO 

B IBIB or IBIO 

AB IAIB 

O IOIO 

The phenotype is the physical attribute, character or trait that 
is expressed in an individual. The genotype of an organism is 
the inherited instructions it carries within its genetic code 

Red Blood Cell compatibility 
Blood Group AB individuals have both A and B antigens on 
the surface of their RBCs and their blood plasma do not 
contain any antibodies against either A or B antigen. 
Therefore, an individual with type AB blood can receive 
blood from any group (with AB being preferable), but cannot 
donate blood to any group other than AB. They are known as 
universal recipients. 

Blood Group A individuals have the A antigen on the 
surface of their RBCs, and blood serum containing IgM 
antibodies against the B antigen. Therefore, a group A 
individual can receive blood only from individuals of groups 
A or O (with A being preferable), and can donate blood to 
individuals with type A or AB. 

Blood Group B individuals have the B antigen on the 
surface of their RBCs, and blood serum containing IgM 
antibodies against the A antigen. Therefore, a group B 
individual can receive blood only from individuals of groups 
B or O (with B being preferable), and can donate blood to 
individuals with type B or AB. 

Blood Group O (or blood group zero in some countries) 
individuals do not have either A or B antigens on the surface 
of their RBCs, and their blood serum contains IgM anti-A 
and anti-B antibodies against the A and B blood group 
antigens. Therefore, a group O individual can receive blood 
only from a group O individual, but can donate blood to 

individuals of any ABO blood group (i.e., A, B, O or AB). If 
a patient in a hospital situation were to need a blood 
transfusion in an emergency, and if the time taken to process 
the recipient's blood would cause a detrimental delay, O 
Negative blood can be issued. They are known as universal 
donors. 

An Rh D-Negative Patient who does not have any anti-D 
antibodies (never being previously sensitized to D-positive 
RBCs) can receive a transfusion of D-positive blood once, 
but this would cause sensitization to the D antigen, and a 
female patient would become at risk for hemolytic disease of 
the newborn (Figure 1). If a D-negative patient has 
developed anti-D antibodies, a subsequent exposure to D-
positive blood would lead to a potentially dangerous 
transfusion reaction. Rh D-positive blood should never be 
given to D-negative women of child bearing age or to 
patients with D antibodies, so blood banks must conserve 
Rh-negative blood for these patients. In extreme 
circumstances, such as for a major bleed when stocks of D-
negative blood units are very low at the blood bank, D-
positive blood might be given to D-negative females above 
child-bearing age or to Rh-negative males, providing that 
they did not have anti-D antibodies, to conserve D-negative 
blood stock in the blood bank. The converse is not true; Rh 
D-positive patients do not react to D negative blood (Figure 
1) 
 
Rh Blood Group System 
The Rh system is the second most significant blood-group 
system in human-blood transfusion with currently 50 
antigens. The most significant Rh antigen is the D antigen, 
because it is the most likely to provoke an immune system 
response of the five main Rh antigens. It is common for D-
negative individuals not to have any anti-D IgG or IgM 
antibodies, because anti-D antibodies are not usually 
produced by sensitization against environmental substances. 
However, D-negative individuals can produce IgG anti-D 
antibodies following a sensitizing event: possibly a 
fetomaternal transfusion of blood from a fetus in pregnancy 
or occasionally a blood transfusion with D positive RBCs.  
Rh disease can develop in these cases.  

Rh INCOMPATIBILITY 
What is Rhesus Factor?  
It is a type protein found on red blood cells. If you have Rh 
factor, you're Rh-positive. If you don't have it, you're Rh-
negative. Rh factor is inherited (passed from parents to 
children through the genes). Most people are Rh-positive.  
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Figure 1: Illustration of Occurrence of Rh Sensitization 

Whether you have Rh factor doesn't affect your general 
health. However, it can cause problems during pregnancy. 

Rh Incompatibility is a condition that occurs during 
pregnancy if a woman has Rh-negative blood and her baby 
has Rh-positive blood. 

When does the Rh factor cause Problem?  
The Rh factor causes problems when a Rh-negative person’s 
blood comes in contact with Rh-positive blood. If this 
happens, the person with Rh-negative blood may become 
sensitized. This means he or she produces antibodies that 
fight against the Rh factor as if it were a harmful substance. 
Once formed, these antibodies do not go away. 

During pregnancy, the woman and fetus do not share blood 
systems. However, a small amount of blood from the fetus 
can cross the placenta into the woman’s system. When this 
happens, a small number of pregnant women with Rh-
negative blood carry an Rh-positive fetus will become 
sensitized and make antibodies against the Rh factor. These 
antibodies can attack and break down fetal Rh-positive red 
blood cells. This causes hemolytic anaemia which can lead 
to a serious illness, brain damage, or even death of the fetus 
or newborn. Hemolytic anemia is a condition in which red 
blood cells are destroyed faster than the body can replace 
them.  

Without enough red blood cells, your baby won't get enough 
oxygen. This can lead to serious problems. Severe hemolytic 
anemia may even be fatal to the child. 

 

How can an Rh-negative woman become sensitized? Rh-
negative woman can become sensitized if she is pregnant 
with a Rh-positive fetus. If a pregnant woman is Rh-
negative, her fetus can be Rh-positive only if the father is 
Rh-positive. If both the mother and the father are Rh 
negative, there is no chance the fetus will be Rh-positive and 
no risk to the mother that she will be sensitized. If the 
mother is Rh positive and the father is negative, sensitization 
does not occur (Table 3). 

Table 3: Illustration of Rhesus Compatibility Match 
Father Mother Compatibility 

Rh – Positive Rh – Positive Compatible 
Rh- Negative Rh- Negative Compatible 

Rh – Positive Rh – Negative Incompatible 

Rh – Negative Rh- Positive Compatible 

When does Sensitization occur?  
These antibodies usually don't cause problems during a first 
pregnancy. This is because the baby often is born before 
many of the antibodies develop. However, the antibodies 
stay in your body once they have formed. Thus, Rh 
incompatibility is more likely to cause problems in second or 
later pregnancies (if the baby is Rh-positive). 

Genotype: The genotype of an organism is the inherited 
instructions it carries within its genetic code. Genotype 
simply refers to hemoglobin gene constituents. Genes are 
always in pairs and overall expression depends whether 
dominant, recessive or X-linked. So there is no problem 
when one of the genes is abnormal e.g. AS, AC. This is 
called a carrier state (sickle cell trait). Only when the two are 
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abnormal then there is a great problem. The genotypes in 
humans are AA, AS, AC, SS. 

The great problem to avoid with genotype matchmaking for 
intending couples is the Sickle cell disease. Intending 
couples must make sure to know their genotypes and be sure 
it's compatible for marriage before going ahead to get 
married. 

So who can you marry and who shouldn't you marry 
based on Genotype compatibility? 

Someone with the genotype AA can marry across. That is 
there's no risk of having a sicklier for a child even when he 
or she marries an SS. But AA marrying an SS can only result 
in AS children. There's no hope of having a child with the 
genotype AA. But there's no danger either as illustrated in 
the Table 4. 

Table 4: Illustration of Genotype Compatibility Match. 

Genotype Compatibility 
Rating 

Remark 

AA   × AA        100% They can marry 
AA  ×  AS 75% They can marry 

AA  ×  SS 50% They can marry 

AS  ×  AS 25% Not 
recommended 

AS  ×  SS 0% Not 
recommended 

SS  ×  SS   0% Not 
recommended 

Someone with the genotype AS should only marry someone 
with the genotype AA because if AS marries AS there's one 
out of 4 chances (AS, AS, AA and SS) that they will have a 
child with the sickle cell disease. Same applies when AC is 
combined. AC and AS combine will produce AA, AS, AC, 
SC, the sickle cell disease will be SC.  

Of course there are many cases where two abnormal was 
combined that is an AS and AS or AC and AC or AC and AS 
couples and had up to five or six children without a single 

sicklier among them. But why risk it? What if you're not so 
lucky? Can you forgive yourself when you end up having a 
child with the sickle cell disease and put the child through 
the agony the disease brings when you could have easily 
avoided it? 

Compatible genotypes for marriage are: AA marries an AA. 
That's the best compatible. That way you save your future 
children from having to worry about genotype compatibility 
in future. This advocacy led to the formation of the 
InfoHealth Awareness Group. 

AA marries an AS. You'll end up with kids with AA and AS 
which is good. But sometimes if you're not lucky all the kids 
will be AS. Like my friend’s sister who is AA and married 
an AS and was expecting to have kids with genotype mostly 
AA. But the last I heard two out of her 3 kids are AS; I'm not 
sure what the genotype of her third child is. Like I've said 
there's no problem having kids with AS except if eventually 
the kids marry people with the genotype AS. 

AS and AS should not marry. AS and SS shouldn't think of 
marrying. And definitely SS and SS must not marry since 
there's absolutely no chance of escaping having a child with 
the sickle cell disease.  

Conclusion 
Rhesus factor does not constitute an absolute 
contraindication why a Rh -ve woman should not marry a Rh 
+ve man. Even in the few cases where sensitization occurs, 
the affected child can still be effectively treated. There is a 
drug that can be used to prevent sensitization if the Rhesus 
status of the couple is known initially. But as for AS 
marrying an AS all in the name of “Love”, is a deliberate act 
of destruction to the future generation. Let’s save our future 
generation by eradicating this abnormality in our society. 
 
Before saying “ I do” know your blood group and genotype. 
Help in preventing genetic diseases by marrying a partner of 
compatible genotype. Determine the Rhesus status of every 
newly-born child. Consult your obstetrician during 
pregnancy.
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