


It consists of two systems as blood and 
lymph circulation.

The blood circulation system is a closed system.
(Heart -artery -capillary -vein)

Elastic artery (Large)

Muscular artery (Medium) 

Small arteries and 
arterioles

Capillaries

Large vein

Medium vein

Small ven- musculer
venul- postcapillary
venule



A- Tunica Intima

B- Tunica Media

C- Tunica Adventitia



Wall of Vessel

from inside to outside:

A- Tunica Intima (interna):

i) Endothelium : It consists of a single- layer

flat epithelium .

ii) Subendothel : It is a typical loose

connective tissue and contains abundant

longitudinal collagen and elastic fibers .

iii) Membrane elastic interna : Thick

intermittent elastic membrane.



B- Tunica Media (Middle layer) : It is the thickest

layer . According to the type of vessel, elastic

fiber or smooth muscle dominates the structure .

In this layer, connective tissue fibers and smooth

muscle fibers are circularly arranged .

C- Tunica Adventisya (Externa ): The outer layer is

made of connective tissue . Collagen and elastic

fibers are longitudinally arranged .







A- Tunica Intima : The intima layer is thicker than
the muscular artery .
i) Endotel :
üThe cells are flat and elongated in shape and are joined by

a tight junction (zonulae occuludentes) and gap junction

during formation of the epithelial sheet .

üThe endothelial organelles contain von

Willebrand factor and P-selectin .



ii) Subendothel :

ü It has longitudinally arranged collagen and elastic fibers and smooth

muscle cells. It plays an important role in the rhythmic contraction

and relaxation of the artery .

ü The tunica intima consists of an internal elastic membrane.



B) Tunica media:
ü The fundamental unit of the large artery is the elastic

lamella, which consists of concentric musculoelastic layers

(the elastic lamella).

üEach elastic lamella forms together with interlamellar

fibres and cells a lamellar unit .



üThe elastic lamellae, 
consisting of elastic fibers, 
collagens (predominately 
type III), proteoglycans, 
and glycoaminoglycans. 

üBoth fibre types are 
produced by the smooth 
muscle cells.

üSmooth muscle cells and 
collagen fibres are found 
between the layers of 
elastic fibres

ü The external elastic 
lamina is difficult to 
discern from other layers 
of elastic fibres in the 
tunica media. 



C) T. Adventisya :
üThe tunica adventitia appears thinner than the tunica

media and contains collagen fibres and the cell types

typically present in connective tissue .

üIt consists of fibroblasts, macrophages, vasa vasorum

and nervi vascularis .

üElastic arteries receive

their own blood supply by the

vasa vasorum unlike smaller

blood vessels, which are

supplied by diffusion .







Tunica Mediya :

ü It is the thickest layer .

ü It is caracterized by a thick muscular layer with 20- 40 layers of

smooth muscle fibers, which are arranged circulary or spirally .

ü In the larger muscular artery, elastic fibers (laminae) are still

prominenet between the layers of smooth muscle fibers .

ü The outer border of the media is marked by the external elastic

lamina, which is a less conscipious fenestrated layer of elastin .

ü The muscle cells are surrounded by basal laminae and communicate

with each other by gap junctions .







ARTERIOLE



METARTERIOLE

ü A type of vessel has structural characteristics 
of both an arteriole and a capillary.

ü Each metarteriole arises from a terminal 
arteriole and branches to supply blood to a 
capillary bed that may consist of 10 ð100 
capillaries

üSlightly larger than the typical capillary .
üThe smooth muscle layer is not continuous.



In a capillary bed, arterioles give rise to metarterioles. Precapillary sphincters 
located at the junction of a metarteriole with a capillary regulate blood flow. A 
thoroughfare channel connects the metarteriole to a venule. An arteriovenous 
anastomosis, which directly connects the arteriole with the venule, is shown at 
the bottom.

The precapillary sphincters, circular smooth muscle cells that surround the 
capillary at its origin with the metarteriole







ü Pericytes are adventitial cells located within the basement 
membrane of capillary and postcapillary venules. 

ü Pericytes are defined topographically as contractile cells 
specifically located surrounding the endothelial cells and 
supporting blood vessel integrity 





1- Continuous Capillaries :
üThe most common type of capillary, the
continuous capillary, is found in almost all
vascularized tissues .
üThey are lined by a complete simple squamous
endothelium and a basal lamina.
üEndothelial cells are linked by tight junctions .
üPericytes can ocur between the endothelium
and the basal lamina.



2- Fenestrated Capillaries
üFenestrated capillaries have pores or fenestrae, with or without
diaphrams.
üWith diaphragms f enestrated capillaries : ĸntestines,endocrine
glands and around kidney tubules
üWith out diaphragms fenestrated capillaries : Renal glomerulus
üThese capillaries are more permeable than continuous capillaries .
üIt is important to note that the endothelial basement membrane
is still continuous across the fenestrations and thus continues to
provide a barrier to diffusion of cells and plasma proteins



3- Sinusoidal Capillaries
(sinusoids, or discontinuous capillaries )

They have endothelial linings with multiple
fenestrations (openings), that are around 30
to 40 nm in diameter .
These have no diaphragm and either a

discontinuous or non-existent basal lamina and
large irregularly shaped vessels



üSinusoidal capillaries are mainly found in the liver,

between epithelial cells and hepatocytes .

üSinusoidal capillaries can also be found in the lymph

nodes, bone marrow, spleen and some of the glands

of the endocrine system.



VEINS

üThe walls of veins are thinner than the 
walls of arteries, while their diameter is 
larger. 

üIn contrast to arteries, the layering in the 
wall of veins is not very distinct.

üThe tunica intima is very thin. Only the 
largest veins contain an appreciable amount 
of subendothelial connective tissue.



VEINS
ü Internal and external elastic laminae are 

absent or very thin.

ü The tunica media appears thinner than the 
tunica adventitia, and the two layers tend 
to blend into each other. 

üThe walls of veins in the lower parts of the 
body are typically thicker than those of 
the upper parts of the body .

üthe walls of veins which are embedded in
tissues that may provide some structural
support are thinner than the walls of
unsupported veins.



Veins consist of three layers like arteries.
1. The venous tunica intima is composed of a 

traditional continuous endothelium which 
rests on a thin collagenous meshwork.

2. The venous tunica intima is composed of a 
traditional continuous endothelium which 
rests on a thin collagenous meshwork.

3. The venous tunica adventitia is generally
the most prominent layer of these vessels
and is composed of collagenous tissue
which blends into that of the surrounding
tissue .



üThese three layers are not separated from

each other by sharp borders .

üAccording to the arteries, all layers show

loose arrangement . Therefore, it tends to

contract when it is not filled with blood.



Veins
4 types according to the size and characteristics of T. media

1. Venules
a) Postcapillary - pericytic
b) Muscular venules

2. Small veins

3. Medium veins

4. Large veins



LARGE VEINS

Å Diameter: Ó 10 mm

(subclavian, portal veins, venae

cavaeé)

Å Tunica intima

- endothelium + basal lamina

- thin subendothelial layer (some 

smooth muscle cells)

Å Tunica Media 

- much thinner than in medium - sized 

arteries

- some layers of circular smooth 

muscle

- collagen elastic fibers and 

fibroblasts

- longitudinally oriented smooth muscle 

cells may be present beneath 

adventitia

Å T. Adventitia

- thickest layer

- collagen fibers and network of 

elastin fibers

- longitudinally oriented smooth muscle 

bundles https://images.slideplayer.com/22/6381682/slides/slide_17.jpg



MEDIUM VEINS
Å Diameter: 1 - 10 mm

Å Most deep veins accompanying arteries in this category (radial, 

tibial , popliteal veins é)

Å valves are characteristic

Å Tunica intima

Å - endothelium + basal lamina

Å - thin subendothelial layer (occasional smooth muscle cells)

Å - in some cases discontinous internal elastic membrane

Å Tunica media

Å - much thinner than in medium - sized arteries

Å - some layers of circular smooth muscle

Å - collagen and elastic fibers

Å - longitudinally oriented smooth muscle 

Å cells may be present beneath adventitia

Å Tunica adventitia

Å - thicker than tunica media

Å - collagen fibers and network of elastin fibers
https ://skat.ihmc.us/rid=1NG0K3PCD - 24C4ZT0 - 8W1/Resources%20for%20Histology%20of%20Blood%20Vessels



SMALL VEINS 

Å (100 µm - 1000 µm diameter )
Å thin media - only a few layers of smooth muscle cells
Åmuch thicker adventitia - collagen and occasionally some

longitudinal smooth muscle fibers







VENULES

Muscularvenule
Å0.1 mm in diameter

ÅThere is no pericyte
under the
endothelium

ÅTunica media 
contains 1- 2 layers
of smooth muscle

ÅThin tunica
adventitia



POSTCAPILLARY VENULE
Venules are tubes of 
endothelium.
Small venules (pericytic ) 
(up to 40 - 50 µm 
diameter)
- surrounded by 
pericytes (contractile 
cells)
- with long, branching 

processes that are 
involved in the control 
of blood flow

- More porous than
capillaries , thus
Exchange fluid with
surrounding tissues

ÅThe endothelial cytoplasm 
contains histamine and 
seratonin, which are 
vasoactive substances.

ÅEspecially in inflammatory 
and allergic events, the 
passage of leukocytes and 
blood fluid to tissue is 
provided here.





Valves of Vein
ÅValves are only found in small to 

medium- sized veins.
ÅOne or two bands of tissue in the lumen 

of the vein.
ÅEach band is formed by two apposing 

layers of tunica intima.



Special Vessels
Å Other variations in the structure of blood vessels occur in certain 

organs in response to special functional and anatomical conditions. Some 
examples of special vessels include:

Å Cerebral arteries and veins: These arteries are rather thin -walled for 
their caliber, with a well -developed internal elastica and virtually no 
elastic fibers in the rest of the vascular wall. The veins have a thin wall 
devoid of smooth muscle cells.

Å Pulmonary arteries and veins: These arteries have thin walls as a 
result of a significant reduction in both muscular and elastic elements, 
while the veins have a well -developed media of smooth muscle cells.

Å Umbilical vessels: These arteries have two layers of smooth muscle 
cells without a prominent internal elastica or adventitia. The vein has a 
thick muscular wall with two to three muscle layers.

Å Portal systems: A portal system is one in which two capillary networks 
are connected in series by an arteriole or venule. In the kidney, an 
arterial portal system is present at the level of the glomeruli. A venous 
portal system exists in the liver



Portal System



Anastomosis


