
Circulatory system





General structure

• Tunica intima 
– Endothelium 

– Basal lamina

– Subendothelial layer

– Membrana elastica interna

• Tunica media
– Smooth muscle

– Membrana elastica externa

• Tunica adventitia





Tunica intima

• Endothelium 

• Basal lamina

• Subendothelial layer

• Membrana elastica interna



Endothelium 

• Simple squamous epithelium

• Intercellular junctions

– Selective permeability barrier

– Nonthrombogenic barrier

– Modulation of bloodflow and vascular

resistance

– Modulation of immune response

– Metabolic activities











Subendothelial layer

• ECM (collagen, elastic fibers, proteoglycans…)

• Smooth muscle cells

• Thicker in muscular arteries

• Atherosclerosis



Membranae elasticae

• Fenestrated elastic lamellae

• Externa – in the great arteries



Tunica media - MA

• Smooth muscle + ECM – elastic and 

collagen fibers (I I I )

• NO FI BROBLASTS !!!

• Smooth muscle cells – gap junctions













Tunica media - EA

• Elastic lamellae – concentrically arranged

• Smooth muslce cells













Tunica adventitia

• Fibroblasts

• Collagen fibers (I )

• Proteoglycans

• Elastic fibers

• Vasa vasorum – outer ½ of tunica media

• Nerve supply



Arterioles 









Capillaries 
• Endothelium on basal lamina, occasionally

pericytes (Rouget cells)

– Vascular support

– Contractility

1. Continuous endothelium

2. Fenestrated endothelium

3. Endothelium with pores

4. Sinusoid discontinuous endothelium



continuous

(somatic)

fenestrated

(visceral)

with pores

sinusoidal

(discontinuous)

capillaries

- typical

- atypical





Pores



Veins

• Thinner wall

• MEI – disontinuous, variabile

• Tunica intima – valves

• Tunica media – thin

• Tunica adventitia – thickest layer of

venous wall



Venules

- postcapillary    < 50 μm

- collecting     50 - 100 μm 

- muscular    100 - 200 μm

- venules   200 μm - 1 

mm













Atherosclerosis



Lymphatic vessels

• Lymphatic capillaries

– Endothelium, discontinuous basal lamina

– Anchoring fibrils – collagen fibers

• Lymphatic vessels

– Thicker wall – connective tissue + smooth 

muscle cells

– Numerous valves





Heart



General structure of heart

• Epicardium
– Mesothelium – simple squamous epithelium

– Submesothelial layer 

• Myocardium
– Cardiac muscle

• Endocardium
– Endothelium

– Subendothelial layer

– Elastic-muscular layer

– Subendocardial layer – conducting system



endocardium

myocardium

epicardium



Endothelium

Subendothelial

layer
Elastic-muscular

layer



Conducting system

• Modified cardiac muscle cells

– Less myofibrils

– More glycogen storage

– No intercalated discs 

– Numerous nexuses



Purkynje  fib er

Conducting system



Valves
• Framework of dense connective tissue

• Fibrosa – core extending from skeletal

rings

• Spongiosa – loose collagen and elastic

tissue

• Ventricularis –dense connective tissue

covered by endothelium



Endocarditis



Acute myocardial infarction




