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    Physiology of Blood Lec #3 

 

 Blood Transfusions and Blood Typing 
 

- Transfusion of Blood: 

 

1. Whole blood transfusion - all cells and plasma; anticoagulants 

(citrate and oxalate salts) used 

 

              2. Packed red blood cells - most of the plasma has been removed prior       

to transfusion 

 

- Human Blood Groups: 

 

1. Agglutinogens - glycoproteins on the surface of blood cells; 

causes "agglutination" (clumping) 

 

2.  ABO Blood Groups - determined by presence or absence of 

Type A and Type B agglutinogen proteins on cell membrane 

 
TYPE  GENES  PEOPLE  Antibodies  Receive Blood 

from: 

Type A A/A, A/O, O/A (30-40%) Anti-B   A, O 

Type B B/B, B/O, O/B (l0-30%) Anti-A   B,O 

Type AB A/B or B/A  (3-5%) none        A, B, AB, O 

Type O no A or B  (40-50%) Anti-A, Anti-B  O only 
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3.   Agglutinins - antibodies against either A or B agglutinogen  

 

a. transfusion reaction - patient's antibodies attack the donor blood 

i. A (anti-B) receives A, O (not B) 

ii. B (anti-A) receives B, O (not A) 

iii. AB (none) receives A, B, AB, O universal 

recipient 

iv. O (anti-A, anti-B) receives O universal donor 

 

b. agglutination - when incorrect blood transfused, antibodies will "clump" new 

blood  after clumping, RBCs may rupture (hemolysis), releasing hemoglobin this 

Hb is harming to the kidneys & can lead to renal shutdown . 

 

4. Blood Typing - mixing Donors Blood with Recipient Antibodies (Anti-A, 

Anti-B, anti-Rh) in order to identify agglutination 

 

5. Expanding Blood Volume to Avoid Shock by either pure plasma without 

antibodies or by plasma expanders - purified human serum albumin, plasminate, 

dextran or by isotonic saline - normal electrolyte solution isotonic to blood 

plasma (Ringer's Solution) 

 

 The Rh Group: 

 

The "Rh factor," named for the rhesus monkey because it was first studied using 

the blood of this animal, is a system composed primarily of the C, D, and E 

antigens, although it actually contains many more. Unlike the ABO antigens, the 

system has not been detected in tissues other than red cells. D is by far the most 

antigenic component, and the term "Rh-positive" as it is generally used means 

that the individual has agglutinogen D. The "Rh-negative" individual has no D 

antigen and forms the anti-D agglutinin when injected with D-positive cells. The 

Rh typing serum used in routine blood typing is anti-D serum. Eighty-five 

percent of Caucasians are D-positive and 15% are D-negative; over 99% of  
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asians are D-positive. Unlike the antibodies of the ABO system, anti-D 

antibodies do not develop without exposure of a D-negative individual to D-

positive red cells by transfusion or entrance of fetal blood into the maternal 

circulation. However, D-negative individuals who have received a transfusion of 

D-positive blood (even years previously) can have appreciable anti-D titers and 

thus may develop transfusion reactions when transfused again with D-positive 

blood. 

 

 

 

 Hemolytic Disease of the Newborn 
 

Another complication due to "Rh incompatibility" arises when an Rh-negative 

mother carries an Rh-positive fetus. Small amounts of fetal blood leak into the 

maternal circulation at the time of delivery, and some mothers develop 

significant titers of anti-Rh agglutinins during the postpartum period. During the 

next pregnancy, the mother's agglutinins cross the placenta to the fetus. In 

addition, there are some cases of fetal-maternal hemorrhage during pregnancy, 

and sensitization can occur during pregnancy. In any case, when anti-Rh 

agglutinins cross the placenta to an Rh-positive fetus, they can cause hemolysis 

and various forms of hemolytic disease of the newborn (erythroblastosis fetalis). 

If hemolysis in the fetus is severe, the infant may die in utero or may develop 

anemia, severe jaundice, and edema (hydrops fetalis). Kernicterus, a neurologic 

syndrome in which unconjugated bilirubin is deposited in the basal ganglia, may 

also develop, especially if birth is complicated by a period of hypoxia. Bilirubin  
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rarely penetrates the brain in adults, but it does in infants with erythroblastosis, 

possibly in part because the blood-brain barrier is more permeable in infancy. 

However, the main reasons that the concentration of unconjugated bilirubin is 

very high in this condition are that production is increased and the bilirubin-

conjugating system is not yet mature. 

  

 

About 50% of Rh-negative individuals are sensitized (develop an anti-Rh titer) 

by transfusion of Rh-positive blood. Since sensitization of Rh-negative mothers 

by carrying an Rh-positive fetus generally occurs at birth, the first child is 

usually normal. However, hemolytic disease occurs in about 17% of the Rh-

positive fetuses born to Rh-negative mothers who have previously been pregnant 

one or more times with Rh-positive fetuses. Fortunately, it is usually possible to 

prevent sensitization from occurring the first time by administering a single dose 

of anti-Rh antibodies in the form of Rh immune globulin during the postpartum 

period. Such passive immunization does not harm the mother and has been 

demonstrated to prevent active antibody formation by the mother. In obstetric 

clinics, the institution of such treatment on a routine basis to unsensitized Rh-

negative women who have delivered an Rh-positive baby has reduced the overall 

incidence of hemolytic disease by more than 90%. In addition, fetal Rh typing 

with material obtained by amniocentesis or chorionic villus sampling is now 

possible, and treatment with a small dose of Rh immune serum will prevent 

sensitization during pregnancy. 


