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The structure alteration causes altered solubility that you see in Sickle cell and Hemoglobin C where the molecules become ridged aggregates when deoxygenated.  Altered function like you see in Hg M and Hg Chesapeake that change the oxygen affinity and can not bind oxygen.  Altered stability become unstable hemoglobin and result in formation of Heinz bodies.  These are called congenital Heinz body hemolytic anemias.
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The first hemoglobinopathy that we will discuss is Sickle cell anemia.  It is caused by a valine substitution for glutamine.  It is the most common hemoglobinopathy and found in people with African, Mediterranean, and Middle East decent.  It is though to help in the resistance to malaria.  A person can have Sickle cell trait and have few to limited symptoms or can have sickle cell anemia and have intense symptoms.  Sickle cell anemia can result in a normochromic, normocytic anemia caused by the extravascular hemolysis of red blood cells due to Heinz body formation.  When a person with Sickle cell anemia is exposed to conditions that lower oxygen ( Hemoglobin S has lower oxygen affinity) the red blood cells begin to sickle and cause vaso-occlusive crisis (blockage of the small blood vessels).  This results in pain and red cell destruction.  Sickle cell patients can also experience autosplenectomy where the spleen is damages and fails to function.  Sickled cells can return to normal shape after crisis but if they experience multiple episode they can become irreversibly sickled.  Other laboratory testing can show reticulocytosis if body is replacing the red blood cells, increased leukocytes and platelets, aniso, poik(targets), increased RDW and HgS.  The screening test is called the Sickling test that uses sodium metabisulfate to cause the red cells with HgS to sickle or the solubility test.  Sickle cell anemia will usually not show up until 6 months of age when the HgF is replaced.  Children with sickle cell anemia can have acute splenic sequestration which is the sudden splenic pooling of blood and a decrease in blood mass which can lead to death.  They can also get Acute chest syndrome which resembles pneumonia and can also cause death.  People with Sickle cell anemia usually are more susceptible to infections.
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Hemoglobin C disease is caused by a substitution of lysine for glutamine.  This results in decrease solubility and the osmotic fragility.  Hemoglobin C crystals can be see and may be increased in cells that are dehydrated or in a hypertonic solution.  This disease is see in Africa and is milder that Sickle cell anemia.  It is usually asymptomatic but targets and folded cells may be seen on the blood smears.  

5



image1.jpeg







image2.jpeg









HEMOGLOBIN C DISEASE

« Hemoglobine |

+ HbC Coystals,

Target Cels, Folded [

ol L A\LG.«\.

+ Afica same ss
HemoglobinS






image6.emf
HEMOGLOBIN S/C 

DISEASE

 Peripheral blood reveals a large number of target cells and folded 

forms. Some cells are thought to be poikilocytes typical of this 

disorder. They appear similar to sickle cells in that they are dense 

and malformed, but have an "angular" quality to them. 


Microsoft_PowerPoint_Slide6.sldx
HEMOGLOBIN S/C DISEASE

Peripheral blood reveals a large number of target cells and folded forms. Some cells are thought to be poikilocytes typical of this disorder. They appear similar to sickle cells in that they are dense and malformed, but have an "angular" quality to them. 























Hemoglobin S/C happens when both subtitutions take place.  Both sickled cells and hemoglobin C crystals can be seen.  Other poik that might be seen are targets, folded, boat cells and billard-ball cells (RBC with a single eccentrically located densely stained mass of Hb that make the cell appear empty. 

6



image1.png









HEMOGLOBIN S/C
DISEASE





image7.emf
HEMOGLOBIN E

 Southeast Asia

 Target Cells


Microsoft_PowerPoint_Slide7.sldx
HEMOGLOBIN E

Southeast Asia

Target Cells





















Hemoglobin E is also caused by a lysine for glutamine but at a different position.  This results in decreased oxygen affinity and causes a mild asymptomatic microcytic anemia with target cells.  It is usually found in people with southeast Asia decent.  You may see this in combination with β Thalassemia.  There is also Hemoglobin D which is asymptomatic.  This Hb migrates at the same place as Hb S.  A glucine is substituted for a glutamine.  Decreased osmotic fragility and target are seen.
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Methemoglobinemia is caused when a tyrosine replaces a histamine  that can be congenital or acquired.  This results in an unstable Hb that forms Heinz bodies and can not carry oxygen.  If the level is high enough it is incompatible with life.



Hemoglobinopathies are results of structural or decreased synthesis of globin.  Hb electrophoresis is used to  test for hemoglobinopathies.  Sickle cell anemia is the most common with a valine substituted for a glutamine.  Vaso=occlusive episodes may happen.  HbC lysine for glutamine.  Hb C crystals. Hb S/C, Hb E, Hg D were also discussed.  
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Disease that are caused by abnormal structure or synthesis of the hemoglobin molecule are called hemoglobinopathies.  The abnormalities are associated with the globin portion either structurally or the amount synthesized.
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Structural variations happen when one of the amino acids in the chains are substituted with another amino acid.  The variations can be determined using hemoglobin electrophoresis.  The change in the structure will effect the charge that the hemoglobin has and migrate to a different spot.  Other testing  will include the measurement of the amounts of HgA (Decreased), HgF, and HgA2(Increased).  Other testing might include solubility testing, heat precipitation tests, and the CBC.
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