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Composition of blood
هاي ا9علومات تكررت بكل مواد السيستم لحد ا$ن هون 

بحكيلنا عن مكونات الدم والي هي : plasma (1 وموجودة بنسبة 
solid component (2 %55 موجودة بنسبة %45 



Hematopoiesis: 
is the formation of blood cellular components

 All types of blood cells are derived from primitive 
cells (stem cells) that are pluripotent.

 Hematopoiesis in adults occurs mainly in the bone 
marrow

 However, in certain diseases it can also occur 
outside the bone marrow (spleen & liver). This is 
termed extramedullary hematopoiesis

بتبلش ب hematobiotic stem cell  الي موجودة بال bone marrow  ( قادرة تتمايز لعدة 
 pluripotent يا مش بس نوع واحد ) وهذا هو معنى مصطلحEانواع من الخ

 spleen , بينما با(طفال وخصوصا ا(جنة (الي بكونوا بعدهم برحم ا(م ) بتكون ال
 bone واخر ٣ شهور شوي شوي ببلش ال hematopoiesis هي الي بتعمل liver

marrow يتكون عندهم وبصير هو الي ينتج خIيا الدم 

Hematopoiesis بتصير برا ال bone marrow





Erythropoiesis

From Greek 'erythro' means "red" and 
'poiesis' "to make“

Erythropoiesis is the process which 
produces red blood cells (erythrocytes)

It is the development from erythropoietic 
stem cell to mature red blood cells



Erythropoiesis



 ويسفلا عم طبر
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Mature RBC’s
Each RBC contains around 270 million hemoglobin molecules



Hemoglobin is a tetramer composed of two parts:
Globin:  4 protein chains (subunits) (2 and 2β)

Heme: Porphyrin ring with central iron.
4 heme groups each attached to globin chain.

HEMOGLOBIN = HEME + GLOBIN



Life cycle of RBC

 bile ال ، gall bladder وبدخلوا جوا ال conjucated bilirubin وبحوله الى liver بوصل لل indirect bilirubin بدخل ع الدم ك
 bile بهاي الطريقة بتخلص من ال staining feces وجزء staining to urin جزء بعمل intenestine بفوت ع ال

Jا يكون عندي انيميا وتتكسر بال blood الى هيم وغلوبS رح يرتفعوا بالدم ومن ضمن اQشياء الي رح ترتفع ال bilirubin اJريض بصير 
 jundice , dark urine معه



Anemia



Anemia

• Is the reduction in the oxygen transporting capacity of blood, which results 
from a reduction of the total circulating red blood cell mass to below
normal levels .

It can result from :
1- Excessive bleeding  
2- Increased red cell destruction
3- Decreased red cell production



Anemia

Definition
 In males: Hb<13 g/dl 
 In females: Hb<12 g/dl

• Anemia is not a diagnosis but a sign of disease



Anemia
Clinical cues

Fainting, pallor, tachycardia…anemia in 
general
 Jaundice, gallbladder stones, red 
urine…anemia due to hemolysis
 Hx: Age of presentation, gender, past 
medical history, family history
Anemia workup: CBC and blood 
smear,….among others 

7ا ما بوصل دم كافي لل tissue  القلب بفكر انه ما وصل دم 
  tachycardia كافي ف ببلش يعمل ضخ بسرعة وبصير

tachyabnia  الرئة تفكر انها ما بتتنفس منيح كونه ا9كسج5 قليل فبتصير تزود التنفس بصير فيه

 bilirubin ويتكشر مباشرة ل هيم +غلوب+ والهيم بعطي blood معناها الهيموغلوب+ قاعد بطلع بال  RBC فيه تكسر بال
 stoon ويعمل gall plader يدخل ويتراكم جوا ال bile ممكن ال jaundice ريض بصير معهLفا





Blood smear



CBC 
“Complete 

Blood Count”



 ويسفلا عم طبر
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Complete Blood Count

 RBC Count: the number of RBCs per unit of volume
 Hematocrit: is a measure of the proportion of blood that is 
composed of red blood cells.
Mean Corpuscular Volume (MCV): The average size of the 
red blood cells.
Mean Corpuscular Hemoglobin (MCH): The average amount 
of hemoglobin per red blood cell
Mean Corpuscular Hemoglobin Concentration (MCHC): The 
average amount of hemoglobin in a given volume of red blood 
cells. 
 Red Cell Distribution Width (RDW): The variation in size of 
red blood cells in a sample



MCH

MCV



Body response to anemia 



Reticulocytes



Reticulocyte Count

Anemias are categorized on the basis of the 
adequacy of the reticulocyte response. 

An elevated reticulocyte count implies a 
bone marrow response to either increased 
RBC destruction (hemolysis) or acute or 
chronic blood loss. 

In patients with moderate or severe anemia, 
the reticulocyte count may appear elevated, 
but in absolute terms, it may be insufficient 
for the degree of anemia. 



Reticulocytosis reflects marrow response to 
anemia 







Microcytic anemia

 The main problem in microcytic anemia is decreased production of Hb

 RBC is produced from subsequent division of erythroblasts, and during Hb 
deficiency, erythroblasts divides too much. As a result, RBCs become small and 
microcytic anemia occurs. 
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