Biology- Prior SPM 2006


AB0 blood grouping system
According to the AB0 blood typing system there are four different kinds of blood types: A, B, AB or 0 
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Blood group A
If you belong to the blood group A, you have A antigens on the surface of your red blood cells and B antibodies in your blood plasma.
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                                 Blood group B:
If you belong to the blood group B, you have B antigens on the surface of your red blood cells and A antibodies in your blood plasma. 
Blood group AB:
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Rh factor blood grouping system
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Many people also have a so called Rh factor on the red blood cell's surface. This is also an antigen and those who have it are called Rh+. 
Those who haven't are called Rh-. A   with Rh- blood does not have Rh antibodies naturally in the blood plasma (as one can have A or B antibodies, for instance). 
But a person with Rh- blood can develop Rh antibodies in the blood plasma if he or she receives blood from a person with Rh+ blood, whose Rh antigens can trigger the production of Rh antibodies. 
A person with Rh+ blood can receive blood from a person with Rh- blood without any problems.
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	What is happening when the blood clumps or agglutinates?

	For a blood transfusion to be successful, AB0 and Rh blood groups must be compatible between the donor blood and the patient blood. If they are not, the red blood cells from the donated blood will clump or agglutinate. The agglutinated red cells can clog blood vessels and stop the circulation of the blood to various parts of the body. The agglutinated red blood cells also crack and its contents leak out in the body. The red blood cells contain hemoglobin which becomes toxic when outside the cell. This can have fatal consequences for the patient.

The A antigen and the A antibodies can bind to each other in the same way that the B antigens can bind to the B antibodies. This is what would happen if, for instance, a B blood person receives blood from an A blood person. The red blood cells will be linked together, like bunches of grapes, by the antibodies. As mentioned earlier, this clumping could lead to death.

 


Blood transfusions – who can receive blood from whom?
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People with blood group 0 are called ……………………" and people with blood group AB are called ……………..
Of course you can always give A  blood to persons with blood group A, B blood to a person with blood group B and so on. But in some cases you can receive blood with another type of blood group, or donate blood to a person with another kind of blood group.

The transfusion will work if a person who is going to receive blood has a blood group that doesn't have any antibodies against the donor blood's antigens. But if a person who is going to receive blood has antibodies matching the donor blood's antigens, the red blood cells in the donated blood will clump.

	Blood Group 
	Antigens 
	Antibodies 
	Can give blood to 
	Can receive blood from 

	AB 
	A and B 
	None 
	AB 
	

	A 
	A 
	B 
	
	A and 0 

	B 
	B 
	
	B and AB 
	

	0 
	
	A and B 
	
	0 


Hemolytic disease of the newborn

RhD Hemolytic disease of the newborn is often called Rhesus disease or Rh disease for brevity. Sensitization to Rh D antigens (usually by feto-maternal transfusion during pregnancy) may lead to the production IgG anti-RhD antibodies which can pass through the placenta. This is of particular importance to RhD negative females of or below childbearing age, because any subsequent pregnancy may be affected by the Rhesus D hemolytic disease of the newborn if the baby is Rh D positive. The vast majority of Rh disease is preventable in modern antenatal care by injections of IgG anti-D antibodies (Rho(D) Immune Globulin),

Rhc antigens can occasionally cause a severe hemolytic disease of the newborn (anti-Rhc).

ABO blood group incompatibilities between the mother and child does not usually cause HDN because antibodies to the ABO blood groups are usually of the IgM type, which do not cross the placenta; however, sometimes IgG ABO antibodies are produced and a baby can develop ABO HDN.
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Placental Functions 

The placenta functions in metabolism, in the transport of substances and in endocrine secretion.   

Metabolism:  

During early pregnancy, the placenta synthesizes glycogen, cholesterol and fatty acids, which serve as sources of nutrients and energy for the embryo and fetus. 

Transport:  

The placenta has a very large surface area, which facilitates the transport of substances in both directions.  The surface area at 28 weeks is 5 square metres, and at term it is almost 11 square metres.  About 5 to 10% of this surface area is extremely thin, measuring only a few microns. 

The bulk of the substances transferred from mother to fetus consists of oxygen and nutrients.  The fetus eliminates carbon dioxide and waste materials (eg., urea and bilirubin)  into the maternal circulation.   

The exchange of gases occurs via diffusion.  The placenta is also highly permeable to glucose, but much less permeable to fructose and other common disaccharides.  Amino acids are transported through speciic receptors.  Some proteins are transferred slowly through the placenta, mainly via pinocytosis. The transfer of maternal antibodies (mainly IgG) is important in providing passive immunity to the newborn.  Another maternal protein, transferrin, carries iron to the placental surface, from there it is actively transported into the fetal tissues.  Steroid hormones easily cross the placental barrier; protein hormones are much more poorly transported (but maternal thyroid hormone gains slow access to the fetus, and fetal insulin can reduce symptoms of maternal diabetes).  

The placenta is also very permeable to alcohol and other drugs and to some viruses.  These agents can cause birth defects. 

Placental hormone synthesis: 

The syncytiotrophoblast is an important endocrine organ for much of the pregnancy.  It produces both protein and steroid hormones. The major placental hormones are listed below. 

Human chorionic gonadotropin (hCG): Synthesis of hCG  begins before implantation, and is responsible for maintaining the maternal corpus luteum that secretes progesterone and estrogens.  It is the basis for early pregnancy tests.  Production peaks at eight weeks and then gradually declines. Structurally, this glycoprotein resembles LH. 

Estrogens and progesterone: The placenta can produce progesterone independently from cholesterol precursors,  and estrogen in concert with the fetal adrenal gland, as it does not contain all the necessary enzymes itself.  By the end of the first trimester, the placenta produces enough of these steroids to maintain the pregnancy and  the corpus luteum is no longer needed. 

Human placental lactogen (hPL) or human chorionic somatomammotropin (hCS):   This hormone is similar to growth hormone and influences growth, maternal mammary duct proliferation, and lipid and carbohydrate metabolism.   

Human placental growth hormone: This hormone differs from pituitary GH by 13 amino acids.  From 15 weeks until the end of pregnancy, this hormone gradually replaces maternal pituitary GH.  Its major function is the regulation of maternal blood glucose levels so that the fetus is ensured of an adequate nutrient supply.  Its secretion is stimulated by low maternal blood glucose levels; in turn, it stimulates gluconeogenesis in the maternal liver. 

Human chorionic thyrotropin (hCT): Small amounts produced, functions similar to pituitary hormone. 

Human chorionic adrenocorticotropin (hACTH): Small amounts produced, functions similar to pituitary hormone. 

Insulin-like growth factors:  Stimulates proliferation and differentiation of the cytotrophoblast. 

Endothelial growth factor:  First produced by 4 to 5-week-old placenta; stimulates proliferation of the trophoblast. 

Relaxin: Produced by decidua cells;  softens the cervix and pelvic ligaments in preparation for childbirth.   

In addition, the placenta produces dozens of proteins that have been identified immunologically but whose function is poorly understood.  

If you belong to the blood group AB, you have both A and B antigens on the surface of your red blood cells and no A or B antibodies at all in your blood plasma.








Blood group 0�If you belong to the blood group 0 (null), you have neither A or B antigens on the surface of your red blood cells but you have both A and B antibodies in your blood plasma
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