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Physiology 

Blood 

A. Composition of Blood 

Blood is a specialized bodily fluid that delivers necessary substances to cells and transports 

metabolic waste products away. It is composed of two main components: 

• Plasma (55%): The liquid matrix. Contains water, electrolytes, nutrients, hormones, and 

waste products 

 

• Key proteins: 

 Albumin: Maintains colloidal osmotic pressure. 

 Globulins: Alpha, Beta (transport), Gamma (immunoglobulins/antibodies). 

 

 Fibrinogen: Key protein for clotting. 

• Formed Elements (45%): 

• Erythrocytes (RBCs): Biconcave, anucleate cells containing hemoglobin (Hb). Hb 

structure: 2 α & 2 β globin chains, each with a heme group (Fe²⁺ binds O₂). 

• Leukocytes (WBCs): 

• Granulocytes: Neutrophils (phagocytosis), Eosinophils (parasitic infections, allergies), 

Basophils (release histamine, heparin). 

• Agranulocytes: Lymphocytes (B-cells: antibody production; T-cells: cell-mediated 

immunity), Monocytes (mature into macrophages). 

• Thrombocytes (Platelets): Cell fragments derived from megakaryocytes; essential for 

clotting. 
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2. Platelet Plug Formation: Platelets adhere to the damaged site, become activated, and 

form a temporary plug. 

3. Coagulation (Clot Formation): A cascade of clotting factors (proteins) leads to the 

conversion of prothrombin to thrombin. Thrombin then converts 

soluble fibrinogen into insoluble fibrin threads. These threads form a mesh that traps 

platelets and blood cells, forming a stable clot. 

4. Clot Retraction & Repair: The clot pulls the wound edges together. Eventually, the clot 

is dissolved (fibrinolysis) after repair. 

A. Major Organs: Structure & Function 

i. The Liver 

 Structure: Largest internal organ. Divided into two main lobes. Functional unit is 

the lobule, a hexagonal structure with a central vein and hepatocytes arranged in cords. 

 Key Functions: 

o Metabolism: Regulates blood glucose (glycogenesis, glycogenolysis, 

gluconeogenesis). 

o Detoxification: Metabolizes drugs, alcohol, and harmful substances. 

o Synthesis: Produces bile (for fat digestion), plasma proteins (e.g., albumin, 

clotting factors). 

o Storage: Stores glycogen, vitamins (A, D, B12), and iron. 
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Action Potential: The Electrical Impulse of the Neuron 

An action potential is a rapid, temporary reversal of the electrical voltage across the membrane 

of a neuron (or muscle cell). It is the fundamental unit of communication in the nervous system, 

propagating a signal along the axon from the cell body to the synaptic terminals. 

1. The Resting Membrane Potential (-70 mV) 

Before an action potential occurs, the neuron is at rest. 

 Voltage: The inside of the cell is about -70 millivolts (mV) relative to the outside. This 

negative charge is due to an unequal distribution of ions across the cell membrane. 

 Ionic Basis: 

o There are more Potassium ions (K⁺) and large negatively charged proteins 

(A⁻) inside the cell. 

o There are more Sodium ions (Na⁺) and Chloride ions (Cl⁻) outside the cell. 

 The Sodium-Potassium Pump (Na⁺/K⁺ ATPase) actively maintains this gradient by 

pumping 3 Na⁺ out for every 2 K⁺ it pumps in, using ATP. 

2. The Phases of an Action Potential 

The following graph illustrates the sequential phases of an action potential and the corresponding 

state of the ion channels: 






