Blood Groups; Transfusion; Tissue and

Organ Transplantation

Guyton & Hall, Chapter 35

OBJECTIVES:

1.  The student should be able to describe the immune reactions with blood transfusions.

2. The student should be able to describe the typing of blood.

3. The student should be able to describe the antigens for the ABO and Rh blood groups.

I. Immune Reactions of Blood

    A. reactions caused by antigenicity

    B. antigens on cell membranes

    C. antibodies in plasma

    D. 30 commonly occurring and >300 more rare antigens on blood cells

    E. transfusion reactions

        1. immediate

        2. delayed

II. A-B-O Blood Groups

    A. antigens = agglutinogens

        1. H antigen

        2. A antigen

        3. B antigen

        4. AB antigen

        5. persons containing no ABO blood group antigens = Bombay phenotype

        6. no A or B antigen = O

        7. inherited

        8. A and B are dominant

        9. O is recessive

      10. genotype = what was received from parents (OO, OA, AA, AB, BO, BB)

      11. phenotype = blood type, what is expressed (O, A, B, AB)[image: image1.png]B [ [}
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	Genotype


	Blood Type
	Agglutinogens         Antigens on cell         surface
	Agglutinins                             Antibodies in plasma

	00


	0


	none
	Anti-A, Anti-B



	A0, AA
	A


	A


	Anti-B



	B0, BB
	B


	B


	Anti-A



	AB
	AB


	A & B


	None
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agglutinins = antibodies

1. found in the plasma

        2. at birth - zero antibodies

        3. 2 -8 months after birth, antibodies begin to develop

        4. 8 -10 years of age, maximum titer

        5. antibody titer declines with age

        6. environmental exposure

        7. formed from gamma globulins - mostly IgM and IgG

[image: image3.png]B [ [}
AB al a0 a0
AB 8| BO BO





III. Blood typing

    A. forward typing

        1. patient's cells

        2. serum with known antibodies

    B. reverse typing

        1. patient's serum

2. known cells

	Pt. Cells
	Anti-A sera
	Anti-B sera
	Pt. Serum
	A cells
	B-cells

	O
	-
	-
	O
	+
	+

	A
	+
	-
	A
	-
	+

	B
	-
	+
	B
	+
	-

	AB
	+
	+
	AB
	-
	-


IV. Rh Blood Type

    A. agglutinins form with exposure

    B. Rh antigens

        1. D

        2. C

        3. E

        4. d

        5. c

        6. e

    C. D, C, and E are dominant; d, c, e, are recessive

    D. Rh- = has no D antigen

    E. Rh+ = has D antigen

    F. D is the most antigenic of the Rh antigens

V. Erythroblastosis Fetalis - Hemolytic Disease of the Newborn

    A. characterized by agglutination and phagocytosis of the red blood cells

    B. Rh- mother (no D antigen)

    C. Rh+ baby - from Rh+ father (Rh+ = D antigens)

    D. Mother forms Rh+ antibodies (D)

    E. Rh+ (D) antibodies:

        1. are IgG

        2. can cross the placenta

        3. cause agglutination of baby's blood

        4. anemia will result

    F. Kernicterus

        1. > 20 mg/dl of bilirubin

        2. crosses blood/brain barrier of infant

        3. causes:

            a. jaundice

            b. mental retardation

            c. death

VI. Transfusion Reaction

    A. immediate transfusion reaction

    B. delayed transfusion reaction

    C. kidney failure

        1. toxic substances of the antigen-antibody reaction act as powerful vasoconstrictors

        2. circulatory shock - from toxins of the antigen-antibody reaction

        3. high levels of hemoglobin precipitates and blocks renal tubules

        4. death occurs in a week to 12 days
VII. Transplantation of Tissues and Organs

    A. most recipients resist invasion by foreign tissue cells

    B. types of grafts:

        1. autograft - transplant from and into the same animal (ex. skin graft)

        2. isograft - graft from one identical twin to another

        3. allograft - graft from same species ( human to human)

        4. xenograft - graft from one species to another species (animal to human)

    C. HLA complex of antigens

        1. most important antigens for causing graft rejection

        2. only six of these antigens are present on the cell surface of any one person

        3. there are 150 different types

        4. more than a trillion possible combinations

        5. found on WBC's and tissue cells

        6. some are highly antigenic and some are not

    D. prevention of graft rejection

        1. suppression of the immune system - especially the T cells

        2. glucocorticoid hormones

        3. drugs which are toxic to lymphoid tissue

        4. cyclosporine - inhibitory to helper T cells
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