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Red Blood Cells ( RBCs)  

 
Objectives: 

1. Composition of the Blood  
2. Functions of the Blood  
3. Morphological Features of RBCs. 
4. Production of RBCs  
5. Regulation of production of RBCs 

 

 

 

BLOOD COMPOSITION 

 
1. Cellular components 

 • Red Blood Cells (Erythrocytes) 

          Erythro : Red          Cyte : Cell  

          

 • White Blood Cells (Leucocytes)  

          Leuco : white  

 

• Platelets (Thrombocytes)   انذيٌٕت انصفائح   

 

2. Plasma 
• • 

98% water, ions, plasma proteins (Albumin, globulin, Fibrinogen) 

Same ionic composition as interstitial fluid  
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FUNCTIONS OF BLOOD 
 

 1. Transport: 

 O2,CO2,nutrient,hormones,waste product 

 

2. Homoeostasis: 

 Regulation of body temperature, ECF pH 

 

3. Protecting against infections: 

 White Blood Cells, Antibodies 

 

4. Blood clotting prevent blood loss. 
 

 
Blood Volume 

 

 5 liter in adult 
• • 

45% is packed cells volume (PCV) 

  (نهبلازيا بانُسبت انذو كًٍت)

55% is plasma volume 
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Blood Cells Formation 
 

• Erythropoiesis: Formation of RBC (erythrocytes) 
• Leucopoiesis: Formation of WBC (leucocytes) 

• Thrombopoiesis: Formation of platelets (thrombocytes) 
 

                              
 

Red Blood Cells 
 

Function of RBC  
 

– O2 transport 

– CO2 transport  

– Buffer 

 
buffer : chemical substance makes the pH constant  
 
N.B :  the buffer in the RBC is Hemoglobin ( Hb )  
 

 

 

Shape & size 

 
- Flat Biconcave Disc   )هسطحة وهقعرة هي الجهتٍي )    
 - Non-nucleated  )خلاٌا الدم هً الىحٍدة التً لا تحتىي على اًىٌة(     
 - Diameter 7-8 mm x 2.5 mm , 1 mm   
 - Average volume 90- 95 mm3   
 - Flexible  ) هرًه(      

-Number =4.7-5 x106 ( هلٍىى خلٍة ٥خلاٌا الدم الحوراء هً الاكثر وجىدهً فً الجسن عددها هاٌقارب  ) 
-Hb =34g/dl of cells  ) كوٍة الهٍوىجلىبٍي فً كل خلٍة)     
-Hb= 14-16 g/dl in the blood  )كوٍة الهٍوىجلىبٍي فً الدم(   

 
      g/dl    -   dl : دي سً لتر ، جزء صغٍر جداً هي اللتر هثل هلن 
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Production of RBC 
 

 
 

 

Sites of RBC Production 
 
• Early few weeks of embryo nucleated RBCs are formed in yolk sac. 

• Middle trimester mainly in liver & spleen & lymph nodes. 

• Last months RBCs are formed in bone marrow of all bones • Bone 

marrow of flat bone continue to produce RBC into 

adult life 

• Shaft of long bone stop forming RBC at puberty while the epiphysis 

continued to produce RBC 

 

 ًْذة فً فقط َٕاةػهىٔتحتٕيانحًراءانذوخلاٌاتتكٌٕانجٍٍُتكٌٍٕيٍالأنىالاسابٍغف 
  yolk sac ٌسًىيكاٌفًانًرحهت

 ًانتانٍتالاياكٍفًانجٍٍُفًانحًرِءانذوخلاٌاتتكٌٕانحًمفترةيُتصفف :  

 liver انطحال     انكبذ spleenانهًفأٌت انؼقذ lymph nodes 

 ًفًانحًراءانذوخلاٌاتتكٌٕ انحًم يٍ الاخٍرة الاشٓر ف bone marrow ( انؼظىَخاع)ًف

 . انؼظاوجًٍغ

 انشبابفترةحتىانًسطحتانؼظاوتتكٌٕانٕلادةبؼذ adult life  

 ٌتٕقفshaft( انطٌٕهت انؼظاو يٍ انٕسطى انًُطقت ) ٍانبهٕؽ سٍ ػُذ انحًراء انذو خلاٌا تكٌٍٕ ػ 
puberty  اصفرانىاحًريٍبذاخهّ انُخاع ٌٔتحٕل . 

 يٕضؼٍٍفًفقطانحًراءانذوخلاٌاتكٌٌٍٕتىانبهٕؽسٍػُذ : flat bones   -   epiphysis 
 

 

Genesis of RBC 
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• 
committed cells to form RBC, WBC 
 
• Committed stem cells for RBC 
• Committed stem cells for WBC 
• Growth of different stems cells are controlled by different growth factors 
 

committed stem cells انجذػٍّ انخلاٌا   
انذونخلاٌاانرئٍسًانًُشأًْ   

 
 

Genesis of RBC 
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Stages of differentiation of RBC 
 

• Committed stem cell 
– Proerthroblast 
– basophil erythroblast 
– polychromatophil erythroblast 
– orthochromatic erythroblast 
– Reticulocytes 
– Mature erythrocytes 
• Rapid RBC production causes an increase in reticulocytes in the 

circulation 
 

 عًهية تكوين خلايا انذو انحًراء تبذأ بـ comitted stem cell  وتسًى بخهية دو حًراء
 . ويقم انحجى تذيجياً mature erythrocyte ناضجة
  reticulocytes اهى يرحهة هي -

 
  ارا زاد فيصبح نخاع انعظاو اكثر نشاطاً ويفرز كًيه اكبر ين خلايا ٢انًعذل انطبيعي ٪

  انذو انحًراء
 

 
 
 

Signs of erythrocytes maturation 
 

RBC development is characterize by: 
 
 -  decrease in cell size    

 -  disappearance of nucleus    

 -  appearance of haemoglobin   
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Regulation of RBC production 
 

• Erythropoiesis is stimulated by erythropoietin hormone produced by the 

kidney in response to hypoxia (low oxygen in the blood) 

 

• Hypoxia caused by:  

– Low RBC count (Anaemia)  

– Hemorrhage 

 – High altitude  

– Prolong heart failure 

 – Lung disease 

 

 ٌٕانحًراء انذو خلاٌا اَتاج تُظٍى ػٍ انًسؤٔل انٓري erythropoietin  

 ٌْٕٕٔانكهٍت يٍ ٌفرز ْري kidney  

 انـحالاثفًافرازِ ٌسٌذhypoxia    ْٕٔ انذوفًالاكسجٍٍكًٍتَقص    
 

 

 

Tissue oxygenation and RBC formation 

 
 
 
 

 
 
 
 

 
 
 
 
 
 

Erythropoietin 
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• Glycoprotein  
• 90% from renal cortex 10% liver  
• Stimulate the growth of early stem cells  
• Does not affect maturation process  
• Can be measured in plasma & urine  
• High level of erythropoietin 
– anemia 
 – High altitude 
 – Heart failure 

 

 

 
Role of the kidneys in RBC formation 
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Essential elements for RBC’s formation & maturation : 

 Amino acid : It’s the formation of globin in Hb                                                                  

the deficiency of sever protein leads to  Anemia 

 Iron : also formation of Hb                                                                                         

the deficiency of iron leads to Anemia (microcytic anemia ) 

 Vitamins: 

** vit B12 & folic acid  (synthesis of nucleoprotein “protein in the nucleus “) 

The deficiency of both lead to Anemia (macrocytic anemia ) 

** vit B6 , Riboflavin ,nicotinic acid , biotin , vit C & vit E. 

 Essential elements : copper ,cobalt, zinc, manganese. 

 Hormones : androgens , thyroid , cortisol & growth hormones 

The deficiency of any one leads to Anemia . 

 

*Vitamin B12 & Folic acid * 

Important for DNA synthesis & final maturation of RBC 

Source : meat , milk , liver , fat , green vegetables . 

Deficiency of vit B12& folic acid lead to : 

 Failure of nuclear maturation & division 

 Short life span 

 Reduced RBC’s count & Hb content 

 Abnormally large & oval shape RBC macrocytic (megaloblastic ) anemia 

Result in small 
RBC’s size 

Bigger than 

the normal 

cell size 
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*Malabsorption of vit B12* 

 VB12 absorption needs                         which secreted by parietal cells of stomach 

 VB12 + intrinsic factor is absorbed in the “terminal ileum “ 

Causes of deficiencies : 

1. Inadequate intake .(. غير كافي   =inadequate ) 

2. Poor absorption due to intestinal disease or (stomach disease if it doesn’t secrete the 

intrinsic factor ) 

 

Deficiency of B12 due to intrinsic factor & intestinal disease ( pernicious anemia ) 

 

 

*HAEMOGLOBIN* (hb) 

Consist of 4 similar subunit each of them formed of : 

 Heme (iron): protoporphyrin ring and inside it the (iron) 

 Polypeptide chain ( globin ) 

Any change in polypeptide lead to  abnormal Hb (hemoglobinopathies ) eg , thalassemias 

& sickle cell . 

Functions of HB : hb is the main component of RBC 

1) Carriage of O2 “ hb bind to O2” oxyhemoglobin (red color) affect by ph , temp , H+ 

2) Carriage of CO2 “ hb bind to CO2” carboxyhemaglobin (blue color ) 

3) Buffer “ chemical substance which prevent the changes in ph” 

(Eg . if u add acid it will take the excessive of it , also, iff u add basic it’ll take the excessive 

of it ) 

Intrinsi

Heme group 
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