
Anemia

In normal red blood cell (RBC) development, the 
immature cells in the bone marrow undergo several 
divisions. During these stages, the nucleus gradually 
becomes smaller and more condensed, a process 
known as nuclear condensation, while the cytoplasm 
matures by accumulating hemoglobin. Eventually, the 
condensed nucleus is expelled, forming a mature 
RBC that no longer contains a nucleus. However, in 
vitamin B12 or folate deficiency, DNA synthesis is 
impaired, which slows nuclear development while 
RNA and protein synthesis continue at a normal rate. 
As a result, the nucleus remains immature and less 
condensed, whereas the cytoplasm appears more 
mature. Because DNA synthesis is defective, cell 
division occurs less frequently, so the developing 
cells remain larger than normal. This leads to the 
formation of  megaloblasts in the bone marrow and 
macrocytic RBCs in the blood



Heinz bodies are clumps of  damaged hemoglobin inside red 
blood cells that indicate injury

.دبؤم مكحلاف لاإو لدابت ةقفصبو !نجس ةنس 23 دعب جارفإ
؟طقف هنيعب لا ينفعضتسلما ينعب رظني نم انم مكف ؛هبرغ ىلإ ملاعلا قرش نم هريغ نوجس يفو نايكلا نوجس يف مهنم ريثكلا يقب لازي لاو؟ينيضالما نيدقعلا يف مهمه لمحي ناك نم انم مك

-ريسلأا يأ- "يناعلا اوكّف"ً لائاق يصويو "يننمؤلما نم ينفعضتسلما جّن مهللا" تنقي صلى الله عليه وسلم يبنلا ناك دقو


