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 Roman numbers: pyrrole rings  

 Arabic numbers (1,2,3…): positions at which 

different substituents may be attached 

 Greek letters (alpha, beta…): methene bridges 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 M: methyl 

 V: vinyl group 

 P: propionyl  



 MV → MV → MP → PM 

 

 

 

 

 

 

 

 

 

 

 PROTOPORPHYRIN ||| +Fe → heme group 

 

 

 

 

 

 

 

 

 

 

 

 

 All cells can synthesize heme except RBCs. 

 Succinyl-CoA is an intermediate from Krebs cycle 

 Glycine is an amino acid  



 ALA synthase: aminolaevulinic acid synthase  

 PLP: pyridoxal phosphate (vitamin B6) 

 In the first step: condensation of succinyl CoA and glycine by ALA 

synthase enzyme, with production of CoA-SH → alpha-amino beta-

ketoadipic acid.  

 The same enzyme will decarboxylate alpha-amino beta-ketoadipic acid 

to form delta-aminolaevulinic acid 

 

 

 

 

 

 

 

 

 

 

 The second step: condensation (and cyclization) of two molecules of delta 

aminolevulinic acid by ALA-dehydratase enzyme with extraction of H2O 

→ porphobilinogen (PBG). 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 4 porphobilinogen molecules are condensed as a linear structure by 

Uroporphyrinogen-1 synthase enzyme→ hydroxymethylbilane. 

 Note: Uroporphyrinogen-1 synthase = PBG deaminase 

 Hydroxymethylbilane is either converted spontaneously to 

uroporphyrinogen-1 or to uroporphyrinogen-3 by uroporphyrinogen 3 

synthase.  

 uroporphyrinogen-1 and uroporphyrinogen-3 are rings (cyclic form) 

  Uroporphyrinogen-3 is decarboxylated by the enzyme 

uroporphyrinogen decarboxylase → acetate groups 

become methyl groups in the four rings → formation of 

coproporphyrinogen-III  

 coproporphyrinogen-III moves to the nucleus→ the propionyl 

groups in the first and second rings of coproporphyrinogen-III are 

substituted by vinyl groups (decarboxylation and oxidation) by the 

enzyme coproporphyrinogen-III oxidase enzyme → 

protoporphyrinogen-III  



 Addition of ferrous iron to protoporphyrinogen-III by ferrochelatase 

enzyme → heme group. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 In porphyria, the deficiency of the enzymes is partial. 

 

 

 

 

 

 

 

 Porphyrinogens: uroporphyrinogen, coproporphyrinogen-III, protoporphyrinogen-III 

 Porphyria is more common in women (80% of porphyria patients are women) 

 Porphyria is very rare 

 Neuropsychiatric symptoms: depression, anxiety, confusion  

 When the patient complains from severe abdominal pain, and we do clinical and 

radiological investigations, we don’t find any cause for that severe pain… 

 So, patient with porphyria disease are often misdiagnosed  

 

 



 

 

 

 

 

 

 

 Uroporphyrinogen → uroporphyrin  

 Coproporphyrinogen → coproporphyrin  

 Protoporphyrinogen → protoporphyrin  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 Normally, RBCs are biconcave in shape. 

 Spherocytosis: RBCs become spherical in shape 

 Elliptocytosis: RBCs become elliptical (oval) in shape 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Portal hypertension → hypersplenism → increased hemolysis  

 

 



 

 

 

 

 

 

 

 

 

 General tests → to detect hemolytic anemia 

 Specific test → to determine the cause 

 Hemoglobin electrophoresis is used to determine the type of hemoglobin in the blood 

of the patient. 

 G6PD and PK deficiencies are the most common enzyme deficiencies. 

 Coombs test is used to know if there are antibodies against the RBCs or not. 

 

 

 

 

 

 

 

 

 

 

 

 

فرغته  انا الدكتورة شرحته بالمحاضرة الماضية و  

 



 

 

 

 

 

 

 

 

 

 

 

 

 The presence of reticulocytes in the blood indicates recent bone marrow activity. 

 Hematocrit: the volume percentage of RBCs (the ratio of volume of RBCs to the 

volume of other blood components) 

 We suspect that the reticulocyte count is high in anemic patients since the bone 

marrow try to compensate the decreased RBCs… if the reticulocyte count is low in 

anemia patient, it indicates that the cause of anemia is related to the bone marrow 

problems. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 Osmotic fragility test is used to detect spherocytosis  

 When biconcave disk like RBCs are exposed to a solution of NaCl concentration of 0.5 

→ few RBCs are hemolyzed.  

 50% of Spherocytes will be hemolyzed when exposed to the same concentration  

 This is due to decreased capacity of spherocytes to tolerate extra volume. 

 

 

 

 


