
STRUCTURE AND FUNCTION OF BLOOD VESSELS 🩸 

 

Overview 

Blood vessels are tubular structures designed to 
transport blood efficiently under varying pressure and 
flow conditions. Their structure is not uniform 
throughout the circulation; instead, it is adapted to 
function. 

Basic Components of Blood Vessels 

All blood vessels are composed of: 

●​Endothelial cells (ECs) → continuous inner lining 
●​Smooth muscle cells (SMCs) → regulate vessel 

diameter 
●​Extracellular matrix (ECM) → provides structural 

support 
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📌 Key Concept:​
The relative proportion of ECs, SMCs, and ECM varies 
across the vascular tree according to functional demand. 

 

Structural Variations Across the Vasculature 

1. Arteries 🫀 

●​Thick-walled vessels 
●​High SMC content 
●​Designed to withstand high pressure and pulsatile 

flow 

Functional adaptation:​
Pulsatile cardiac output → High intravascular pressure 
→ Requirement for thick muscular walls → Multiple 
reinforcing layers of SMCs 

📌 Exam Tip:​
Arterial wall thickness is greater than veins due to 
pressure handling. 
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2. Arterioles 🎯 

●​Smaller diameter vessels 
●​High wall thickness : lumen diameter ratio 

Why this matters (Flowchart):​
Narrowing of arteries → Formation of arterioles → 
Increased wall thickness relative to lumen → Precise 
regulation of vascular resistance → Control of blood 
pressure ✅ 

📌 Clinical Correlation: 

●​Hypertension primarily affects arterioles 

 

3. Veins 🧠 

●​Thin-walled vessels 
●​Low SMC content 
●​Highly distensible 
●​Act as capacitance vessels 
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Functional significance:​
Low-pressure system → Thin walls → Ability to store 
large volumes of blood → Venous capacitance 

📌 Exam Buzzword:​
Veins = high capacitance vessels 

 

4. Capillaries 🔬 

●​Smallest blood vessels 
●​Lined by single layer of ECs 
●​ECs rest directly on a basement membrane 

Design logic (Flowchart):​
Need for exchange → Minimal diffusion distance → Single 
EC layer → Efficient diffusion of gases & nutrients 

📌 Exam Favorite Line:​
Capillaries are specialized for maximal diffusion 
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Vessel Wall Organization (Three Concentric Layers) 

1. Tunica Intima (Innermost Layer) 

Components: 

●​Endothelial cell monolayer 
●​Basement membrane 
●​Minimal ECM 

Special feature: 

●​Separated from media by Internal Elastic Lamina 

📌 Internal Elastic Lamina: 

●​Dense elastic membrane 
●​Prominent in muscular arteries 
●​Provides elasticity during pulsatile flow 

 

2. Tunica Media (Middle Layer) 

Composition: 
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●​Predominantly smooth muscle cells 
●​Extracellular matrix (collagen, elastin) 

Function: 

●​Vasoconstriction & vasodilation 
●​Regulation of blood pressure and flow 

📌 High-yield point:​
The media is the thickest layer in arteries 

 

3. Tunica Adventitia (Outer Layer) 

Contains: 

●​Loose connective tissue 
●​Nerve fibers 
●​Blood vessels supplying the vessel wall 

📌 Important Structure:​
Vasa vasorum = small arterioles supplying large vessels 
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Vasa Vasorum 🩸 

Definition:​
Small blood vessels that supply the walls of large and 
medium-sized arteries and veins 

Why needed? (Flowchart):​
Large vessel wall thickness → Diffusion from lumen 
insufficient → Outer media becomes hypoxic → 
Requirement for independent blood supply → Vasa 
vasorum supply outer ½–⅔ of media 

📌 Exam Phrase:​
Vasa vasorum = “vessels of the vessels” 

 

Selective Vessel Involvement in Disease 🧠 

Disease Predominantly Affected Vessel 

Atherosclerosis Large & medium muscular arteries 
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Hypertension Small arterioles 

Vasculitis Vessel-type specific (size-dependent) 

📌 Very high-yield concept:​
Certain vascular diseases prefer specific vessel calibers 

 

Summary Table 📊 

Vessel Type Wall Thickness Key Function 

Arteries Thick Handle high pressure 

Arterioles Thick relative 
to lumen 

BP regulation 

Veins Thin Blood storage 

Capillaries One-cell thick Exchange 
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Organization of Blood Vessels 🩸 

Classification of Arteries 

Arteries are classified based on size, structure, and 
function. 

 

1. Large Elastic Arteries 🫀 

Examples: 

●​Aorta 
●​Aortic arch vessels 
●​Iliac arteries 
●​Pulmonary arteries 

Structural Features 

●​Media contains alternating layers of elastic fibers and 
SMCs 

●​Highly elastic vessel walls 
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Functional Significance (Flowchart) 

Left ventricular systole → Sudden ejection of blood → 
Elastic arteries expand → Energy stored in elastic fibers 
→ Diastole → Elastic recoil → Forward propulsion of 
blood → Maintenance of continuous flow ✅ 

📌 Exam Buzzwords: 

●​Windkessel effect 
●​Elastic recoil maintains diastolic flow 

 

2. Medium-Sized Muscular Arteries 💪 

Examples: 

●​Coronary arteries 
●​Renal arteries 

Structural Features 

●​Media composed mainly of SMCs 
●​Elastin limited to: 
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○​Internal elastic lamina 
○​External elastic lamina 

Function 

●​Regulation of regional blood flow 

Mechanism of Flow Regulation (Flowchart) 

Stimulus (neural or metabolic) → SMC contraction / 
relaxation → Vasoconstriction / Vasodilation → Altered 
vessel diameter → Changed regional blood flow 

Control of Tone 

●​Autonomic nervous system 
●​Local metabolic factors: 

○​Acidosis 
○​Hypoxia 
○​Metabolite accumulation 

📌 Clinical Relevance:​
Coronary artery tone is strongly influenced by local 
metabolic demand 
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3. Small Arteries & Arterioles 🎯 

Diameter: 

●​Small arteries: ≤ 2 mm 
●​Arterioles: 20–100 μm 

Location: 

●​Embedded within connective tissue of organs 

Structural Features 

●​Media predominantly composed of SMCs 

Functional Importance 

●​Primary site of blood flow resistance 
●​Major regulators of systemic blood pressure 

Hemodynamic Principle ⚠️ 

Resistance to flow ∝ 1 / (radius⁴) 

Why arterioles are critical (Flowchart) 
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Small change in arteriolar diameter → Large change in 
resistance → Altered systemic vascular resistance → 
Significant change in blood pressure 

📌 Exam Gold Line:​
Halving the arteriolar diameter → Resistance ↑ 16-fold 

 

Capillaries 🔬 

Structural Features 

●​Luminal diameter: 7–8 μm (slightly smaller than 
RBCs) 

●​Lined by endothelial cells 
●​Partially surrounded by pericytes 

📌 Pericytes: 

●​Regulate endothelial function 
●​Provide structural support 

Functional Adaptations 
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●​Very large total cross-sectional area 
●​Slow blood flow 
●​Extremely thin walls 

Why capillaries are ideal for exchange (Flowchart) 

Thin endothelial wall 

●​Slow blood flow 
●​Large surface area → Efficient diffusion → Rapid 

exchange of gases, nutrients & waste products 

 

Veins 🧠 

Organization 

Capillaries → Postcapillary venules → Collecting venules 
→ Small veins → Large veins 

Key Functional Sites 

●​Postcapillary venules are the main site of: 
○​Vascular leakage (edema) 
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○​Leukocyte emigration during inflammation 

📌 High-Yield Point:​
Inflammation changes occur mainly in postcapillary 
venules 

Structural Comparison with Arteries 

●​Larger diameter 
●​Larger lumen 
●​Thinner walls 
●​Less distinct layering 

Functional Significance (Flowchart) 

Low venous pressure → Thin compliant walls → High 
distensibility → Blood storage function 

📌 Exam Favorite Fact:​
Veins contain ~⅔ of total blood volume 

 

Lymphatic Vessels 🧬 
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Structural Features 

●​Thin-walled 
●​Endothelium-lined channels 

Function 

●​Drain excess interstitial fluid (lymph) 
●​Transport cells & antigens 

Lymphatic Circulation (Flowchart) 

Interstitial fluid → Lymphatic capillaries → Lymphatic 
vessels → Lymph nodes → Thoracic duct → Venous 
circulation 

Immunological Role 🛡️ 

●​Transport antigens to lymph nodes 
●​Facilitate: 

○​Antigen presentation 
○​Lymphocyte activation 

●​Enable immune surveillance of peripheral tissues 
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One-Glance Comparison Table 📊 

Vessel Type Key Role Special Feature 

Elastic 
arteries 

Pressure buffering Elastic recoil 

Muscular 
arteries 

Flow distribution SMC-rich media 

Arterioles Resistance control Radius⁴ effect 

Capillaries Exchange Single EC layer 

Veins Blood storage High capacitance 

Lymphatics Immune & fluid balance Drain interstitium 

 

-> The End <- 
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