
Blood: Composition and Functions 

 Components: Blood is a specialized connective tissue comprising plasma 

(the liquid matrix) and formed elements, including red blood cells 

(erythrocytes), white blood cells (leukocytes), and platelets (thrombocytes). 

 Functions: 
o Transportation: Delivers oxygen and nutrients to tissues and 

removes waste products. 

o Regulation: Maintains homeostasis, including pH balance and 

temperature regulation. 

o Protection: Facilitates clot formation and provides immune defense 

mechanisms. 

 

Hematopoiesis: Blood Cell Formation 

 Location: Occurs primarily in the red bone marrow. 

 Process: 
o Erythropoiesis: Formation of red blood cells, stimulated by 

erythropoietin. 

o Leukopoiesis: Production of white blood cells, regulated by colony-

stimulating factors. 

 

 

Lymphatic System: Structure and Functions 

 Components: 
o Lymph: A clear fluid derived from interstitial fluid. 

o Lymphatic Vessels: Transport lymph throughout the body. 

o Lymph Nodes: Filter lymph and house lymphocytes. 

o Lymphoid Organs: Include the spleen, thymus, tonsils, and mucosa-

associated lymphoid tissue (MALT). 

 Functions: 
o Fluid Balance: Returns excess interstitial fluid to the bloodstream. 

o Fat Absorption: Lacteals in the intestines absorb dietary fats. 

o Immune Response: Provides sites for immune surveillance and 

response. 



 

Lymph Formation and Circulation 

 Formation: Lymph originates from interstitial fluid that enters lymphatic 

capillaries. 

 Circulation Pathway: 
o Lymphatic Capillaries → Lymphatic Vessels → Lymph Nodes → 

Lymphatic Trunks → Lymphatic Ducts → Subclavian Veins. 

 Flow Mechanisms: 

o Skeletal Muscle Pump: Muscle contractions propel lymph. 

o Respiratory Pump: Pressure changes during breathing facilitate 

lymph movement. 

o Valves: Prevent backflow, ensuring unidirectional flow toward the 

heart. 

 

 

1. Primary Lymphatic Organs: 
o Red Bone Marrow: Site of hematopoiesis. 

o Thymus: Location for T-lymphocyte maturation. 

2. Secondary Lymphatic Organs: 
o Lymph Nodes: Filter lymph and initiate immune responses. 

o Spleen: Filters blood, recycles iron, and responds to blood-borne 

pathogens. 

o Tonsils and MALT: Protect mucosal surfaces from pathogens. 

   

 

 

 

 



 

 Edema: Accumulation of interstitial fluid due to lymphatic obstruction or 

increased capillary permeability. 

 Lymphedema: Chronic swelling due to lymphatic system dysfunction, 

often resulting from surgery, radiation, or infection. 

 Lymphadenopathy: Enlargement of lymph nodes, which can indicate 

infection, autoimmune diseases, or malignancies. 

 

Recent Advances and Research 

 Lymphatic System in Disease: Emerging research highlights the role of the 

lymphatic system in cancer metastasis and chronic inflammatory diseases. 

 Therapeutic Interventions: Advancements in lymphatic tissue engineering 

and regenerative medicine offer potential treatments for lymphedema and 

other lymphatic disorders. 


