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Abstract

We often hear about cases of incompatibility of the blood of newly married couples,
where it results in fears of fetal blood breakdown and others. The same problem generates
by transferring blood from a donor to a recipient. This mini-review discusses this
problem, outlines the possible reasons for blood aggregation and its negative effects and

gives tips to avoid this problem in the future.

Introduction

Blood groups classify into four types, depending on the presence of glycoproteins on
the surfaces of red blood cells (antigens) and the plasma contents of antibodies; this what
is called ABO system [1-2]. In which, group A defines the presence of antigen-A in red
blood cells and antibody-B in the blood plasma, group B defines antigen-B in red blood
cells and antibody-A in the blood plasma, groups AB refers to the presence of antigen-A
and antigen-B in red blood cells, but no antibodies in blood plasma and the fourth group
O indicates no antigens in the red blood cells, but the blood plasma contains antibody-A
and antibody-B [3-9].

Figure 1 shows the antigens on the surfaces of the white blood cells and the

antibodies in the blood plasma.
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Figure 1. ABO blood group system.

Blood can be transferred from one person to another, depending on their antibodies.
For example, groups A and B patients transfer blood to group AB because these do not
have antibodies in the plasma, see Chart 1. Group A cannot transfer to group B due to the
presence of antibodies to antigen-B in the plasma, which will cause blood agglutination
and hemolysis. Likewise, any recipient group has an antibody to the antigen of the donor
should avoid transfusion to avoid antigen-antibody interaction that leads to blood
clotting [10-14]. On the other hand, group O able to transfer to all other groups due to the
presence of antibodies for both antigens. For safe blood transferring, the type of the
donor blood group should also be compatible with that of the recipient. Table 1 shows

the compatibility between blood groups of the donor and recipient

http://www.earthlinepublishers.com



The Basic Concepts of the Effect of Rhesus (Rh) Factor on Fetus: A Mini Review 177
(0]
oG
Chart 1. Illustration of blood transfusion.
Table 1. The compatibility of red blood cells of donor and recipient.
Donor

Recipient O- O+ A- A+ B- B+ AB- AB+
0O- v X X X X X X X
O+ v v X X X X X X
A- v X v X X X X X
A+ v v v v X X X X
B- v X X X v X X X
B+ v v X X v v X X
AB- v X v X v X v X
AB+ v v v v v v v v
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Transfusion and Rhesus (Rh) Factor

The second important factor that must be taken into account when blood transfusion
is the Rhesus (Rh) factor, which is one of the most important systems in blood
transfusion along with (A-B-AB-O) system. Rh factor was first discovered in 1940 when
researched on a type of monkey called (Rhesus monkeys). The same factor present in
humans as a protein molecule found on the surfaces of red blood cells. Its presence on
the surface makes it with positive Rh family (Rh+) and represents about (85%) of the
population in the world, but its absence makes it with negative Rh family (Rh-) and it
represents about (15%) of the world’s population. Therefore, safe blood transfusion
requires compatibility between blood groups of the donor and acceptor, as well as, their
Rhesus factors, to avoid blood clotting, breakage and sedimentation in the kidney, which

causes death to the recipient [15-17].
Blood Group Test for Newly Married Couples

As it is important for newly married couples to test blood group, the type of Rh is of
high importance to the fetus in certain cases. The following cases should be under

consideration for newly married couples:

1. The pregnant mother has (Rh+) and the husband has either Rh+ or Rh- factor: No
negative effect on the fetus because the blood of Rh+ accepts the blood of the Rh- due to
the absence of antibodies.

2. The mother’s blood is of Rh- and her husband is of Rh+ factor:
(a) If the fetus’s blood has Rh-: No negative effects.

(b) If the fetus’s blood has Rh+: Possible negative effects occur on the fetus once he
delivered. At birth, fetus’s blood transfer to his mother at a small extent (through cut the
umbilical cord), which force her immune system to form antibodies as a normal response
to the foreign protein (Rh+). Thus, a certain risk is expected for the next pregnancy,
where the fetus will expose to severe jaundice or even develop into death due to blood
decomposition. To overcome such fetal danger, anti-D injection is required for the
mother within 72 hours after the first delivery, see Figure 2. The anti-D injection will
help the mother to get rid of any blood that has leaked from the first fetus during
childbirth so that her blood will not produce antibodies, which could affect the next
pregnancy [18-22].
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Figure 2. Formation of red cell antibodies during pregnancy.

Figure 2 illustrated the effect of different Rh types on the fetus and his mother. This
figure raises some interesting questions, such as how does the fetus get his oxygen and
food if no matching with his mother’s blood? How does the second fetus get jaundice if
no mixing occurred with his mother’s blood? Gurkan and Akkus explained that the
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fetus’s blood form in the bone marrow and spleen during the second month of pregnancy,
and oxygen and food transfer from mother to fetus by the placenta with the property of
osmosis [23]. This explains why the first child unaffected by jaundice and blood clotting
even though his Rh+ is different from that of his mother (Rh-). During birth, when the
umbilical cord is cut, a small amount of the child’s blood is transferred to the mother’s
blood through the umbilical cord. This causes the mother’s immune system will
recognize the foreign body (Rh+) and start forming antibodies against it. However, if the
mother did not receive anti-D injection after the first pregnancy, her blood will form
antibodies against Rh+ and this will transfer through the placenta to the second fetus and

causes jaundice and blood clotting and may lead to the death of the fetus in some cases.
Conclusion

Blood transferring is safe for the donor and recipient, when their blood groups and
Rhesus (Rh) factors are identical or compatible with each other. Otherwise, the recipient
suffers clotting of the red blood cells, breakage and sedimentation into the kidney and
death. Besides, blood groups and type of Rh factor should be carefully considered among
newly married couples to avoid fetal risks.
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