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Synthesis of Hemoglobin

. 2 succinyl-CoA + 2 glycine —— HC CH

| N
Il. 4 pyrrole — protoporphyrin 1X H

lIl. - protoporphyrin IX + Fett —sx heme (pyrrole)
V. heme +melyp9ptide —» hemoglobin chain (o, or B)
V. 2achains + 2 B chaing — hemoglobin A
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Types of Haemoglobin

HbA ( Alpha2 Beta2)
HbA2 ( Alpha2 Delta2)

Hb Alc
HbF ( Alpha2 Gamma?2)
Gower | ( Zeta2 Eeta2)

Gower Il (Alpha2 Eeta2)

Met Hemoglobin
Hb S
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Sickle Cells

Red Blood Cells

=ickle o=l rlarmal red

Blood cell
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Reactions of Hemoglobin
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Anemia

Deficiency of haemoglobin content in the
olood which can be caused by either too few
RBCs or too little Hb in the cell for the age
and sex of a patient.
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Types of Anemia

Accelerated red blood cell loss

Blood loss: Cells are normal in size and hemoglobin con-

tent but low in number
Hemolytic anemias: Cells rupture at an abnormally high
rate

Hereditary
Membrane defects (example: hereditary spherocytosis)

Enzyme defects
Abnormal hemoglobin (example: sickle cell anemi

Acguired
Parasitic infections (example: malaria)

Drugs
Autoimmune reactions

Decreased red blood cell production
Defective red blood cell or hemoglobin synthesis in the

bone marrow
Aplastic anermia: Can be caused by certain drugs
Inadequate dietary intake of esseritial riuutriertts
Iron deficiency (iron is required for heme production)

Folic acid deficiency (folic acid is required for DIN A
syvnthesis)

Vitamin B;, deficie
DINA synthesis)

ncy (vitamin B,-s is required for

adeguate production or erythropoietin
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Symptoms of Iron
Deficiency Anemia

e Kiolonychia

 Angular cheillosis

=\
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The Development of Iron Deficiency

Anemia
Normal Latent Iron deficiency
) iron deficiency anaemia
Red cell iron Vi N /g
(peripheral film !.‘ ) ( )
and indices) N —
Normal Normal Hypochromic, microcytic

MCV}{ MCH¢4 MCHC {
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Peripheral Blood Film Showing Iron
deficiency Anemia
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Dimorphic blood film in Iron deficiency anaemia
responding to Iron therapy
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Peripheral Blood Film Showing
Megaloblastic Anemia

L4 |
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Inherited Disorders of Hemoglobin

* Hemoglobinopathies e.g Sickle cell anemia

* Thalasemias e.g Alpha and Beta
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Circulation
3 x 1073 red blood cells
900 g hemoglobin

1 x 1010 RBC 1 x 1070 RBC
0.3 g hemoglobin 0.3 g hemoglobin
per hour per hour

Bone | Tissue
marrow 'r? = macrophage
system
Diet
\ i / Bile pigments
o in stool, urine
acids Small amount
of iron
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