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➢ Remember: when we say that ferrous iron has 6 valences, we mean that it can bind to 6 

atoms or molecules.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

➢ Glycated: bound to sugar (glucose, fructose, galactose) 

➢ Electrophoresis:  الفصل الكهربائي 

➢ Glucose binds to hemoglobin if its level in the blood is high 

➢ HbA1 is a measure for controlling diabetes mellitus… if we want to know the effectiveness of 

the therapy for a diabetic patient, we measure HbA1. If high levels → poorly controlled 

diabetes mellitus. Low levels → good controlled.  

 

 

 

 

 

 

 

 

➢ In beta thalassemia, beta is the defective chain. The body try to 

compensate the lack of beta chain by formation of HbA2 that constitute 

of 2 alpha chains and 2 delta hemoglobin. 



 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 



➢ Primary structure of a polypeptide chain: number and sequence of 

amino acids 

 

 

 

 

 

 

 

 

 

 

➢ The sequence of a protein is altered when the sequence of DNA (that 

encodes for that protein) is altered.  

➢ A simple change in the amino acids resulted in formation of abnormal 

beta chain → abnormal hemoglobin 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

➢ Oxygenated HbS is soluble → no crystallization → no polymerization  

➢ Deoxygenated HbS is insoluble → crystallization → polymerization  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

➢ since sickle cells are abnormal cells, the spleen removes these cells at 

faster rate → short life span of sickle cells  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

➢ heterozygous: one of the two genes is defected 

➢ homozygous: the two genes are defected  

➢ parasites need oxygen for metabolism, thus infected cells with parasites 

requires more oxygen → faster sickling → faster removal by the spleen 

 تقضي على نفسها بنفسها   parasitesلايعني 

 

  

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

➢ in pediatrics 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

➢ two alpha genes in one chromosome. 4 alpha genes in the two 

chromosomes. 

➢ zeta-gene: alpha globin like chain  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 
 

 

 

 

 

➢ during the first 3 months of pregnancy: alpha, gamma and beta genes 

are turned off. Zeta and epsilon genes are turned on. 

➢ After 3 months of pregnancy: alpha and gamma genes are turned on to 

encode for alpha and gamma chains → HbF 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

➢ Homozygous alpha thalassemia → the fetus cannot produce HbF → die in 

the uterus (if survive in the uterus, die after birth) 

➢ The fetus is anemic  

➢ Hydrops fetalis: anemia causes heart failure leading to edema (ascites, 

pleural effusion, pericardial effusion…) 



 

 

 

 

 

 

 

 

 

 

 

 

➢ patients with beta thalassemia major need frequent blood transfusion 

which causes many problems. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1) the marker  

 ز (2

3) Normal child  

4) Homozygous sickle cell anemia 

5) . 

6) Heterozygous sickle cell anemia 

 ده غريب جدا (7

8) Heterozygous sickle cell anemia 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

➢ After hemolysis, globin is hydrolyzed to amino acids (then reused), and 

heme is converted to biliverdin  

➢ Biliverdin is converted to indirect bilirubin (unconjugated bilirubin) 

➢ Indirect bilirubin may be conjugated with albumin → uptake by the liver 

→ conjugation with glucuronic acid (detoxification) → excreted in bile 



➢ Or may remain free (unconjugated) → cross the blood brain barrier → if 

high levels of unbound bilirubin are present in the body, it causes mental 

retardation    


