
Blood  and Lymph 

Blood is a vital connective tissue composed of plasma and formed elements, including red blood 

cells (RBCs), white blood cells (WBCs), and platelets. Each component plays a crucial role in 

maintaining homeostasis, transporting substances, and defending the body against pathogens. 

Red Blood Cells (Erythrocytes): 

 Structure and Function: Erythrocytes are biconcave, anucleate cells 

primarily responsible for transporting oxygen from the lungs to tissues and 

facilitating the return of carbon dioxide for exhalation. This gas exchange is 

mediated by hemoglobin, an iron-containing protein that binds oxygen and 

imparts the red color to blood.  

 Production (Erythropoiesis): Erythropoiesis occurs in the red bone 

marrow, where hematopoietic stem cells differentiate into mature RBCs. 

This process is regulated by erythropoietin, a hormone produced by the 

kidneys in response to hypoxia. Adequate levels of iron, vitamin B12, and 

folic acid are essential for effective erythropoiesis.  

 Lifespan and Degradation: RBCs circulate for approximately 120 days 

before being phagocytosed by macrophages in the spleen and liver. 

Hemoglobin is then broken down; iron is recycled, and heme components 

are converted into bilirubin for excretion. 

 

 

 

 

 

 

 

 

 

 



White Blood Cells (Leukocytes): 

 Types and Functions: Leukocytes are nucleated cells that defend the body 

against infections and remove debris. They are categorized into granulocytes 

(neutrophils, eosinophils, basophils) and agranulocytes (lymphocytes, 

monocytes). Neutrophils are the most abundant, acting as first responders to 

microbial infection through phagocytosis. Lymphocytes, including B and T 

cells, are pivotal in adaptive immunity, with B cells producing antibodies 

and T cells destroying infected or cancerous cells.  

Production (Leukopoiesis): Leukopoiesis also occurs in the bone marrow, 

with differentiation pathways leading to various leukocyte types. Colony-

stimulating factors (CSFs) and interleukins are key regulators of this process, 

ensuring an adequate immune response.  

Lymphatic System: 

Components and Functions: The lymphatic system comprises lymph (a clear 

fluid), lymphatic vessels, lymph nodes, and lymphoid organs like the spleen and 

thymus. It maintains fluid balance by returning interstitial fluid to the 

bloodstream, absorbs dietary fats via lacteals in the intestines, and plays a 

crucial role in immune surveillance and response.  

 Lymphocytes in Immunity: Lymph, transported through lymphatic vessels, 

contains lymphocytes that detect and respond to foreign antigens. Lymph 

nodes filter the lymph, trapping pathogens and facilitating their destruction 

by immune cells.  

 

Interrelationship Between Blood and Lymph: 

The circulatory and lymphatic systems are interconnected. Plasma from blood 

capillaries leaks into tissues, becoming interstitial fluid, which is then collected by 

lymphatic vessels as lymph. This lymph is eventually returned to the bloodstream, 

ensuring fluid balance and enabling immune cell circulation throughout the body. 

  

 

 



Clinical Relevance: 

 Anemia: A condition characterized by a decrease in RBC count or 

hemoglobin concentration, leading to reduced oxygen delivery to tissues. 

Causes include nutritional deficiencies, bone marrow disorders, or chronic 

diseases. 

 

 Leukemia: A group of cancers involving uncontrolled proliferation of 

abnormal WBCs, impairing normal blood cell production and function. 

Symptoms may include fatigue, frequent infections, and bleeding tendencies.  

 Lymphedema: Swelling due to lymph accumulation, often resulting from 

lymphatic obstruction or damage, leading to impaired fluid drainage and 

increased infection risk.  
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