HISTOLOGY OF THE
BLOOD VESSELS
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@ Objectives:

& g by the end of the lecture, our future doctors should be able to describe
the microscopic structure of the wall of blood vessels including:

@ Elastic arteries.
& Muscular (medium-sized) arteries.
@ Medium-sized veins.

@ Blood capillaries.
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The wall of blood vessel is formed of 3 concentric layers:

Tunica intima
(interna)

It is the innermost layer
Composed of:

e Endothelial cells:
Simple squamous

epithelium
e Subendothelial
layer:

loose Connective tissue

e Internal elastic
lamina:

fenestrated elastic sheet.

fenestrated: s

Tunica media

It is the Intermediate layer
Composed of:

e  Smooth muscles:
Helically arranged

e  Elastic fibers.

e Typelll collagen

(reticular fibers).
e Typel collagen.

NB: Large muscular arteries

have external elastic lamina,

separating the tunica media
from the tunica adventitia

Tunica adventitia

(externa)

It is the Outermost layer
Composed of connective
tissue containing Vasa
vasorum:

e Theyare small
arterioles in tunica
adventitia and the
outer part of tunica
media.

e Theyare more
prevalent in the walls
of veins than arteries

why?

Venous blood contains less
oxygen and nutrients than
arterial blood.

Internal elastic lamina  Endothelium

VEIN ARTERY

Epithelium of tunica
intima (interna)

Connective tissue

Tunica media
Tunica externa \Q\' e
(adventitia) -




Arteries

Elastic Artery (Large Arte@ >

e Aorta, common carotid artery, subclavian artery, common iliac artery,
pulmonary Trunk.

e Endothelium

Elastic

Tunica intima e Sub-endothelial C.T. layer.
(interna) e Internal elastic lamina: not prominent “not clear” & indistinct
o O
Components: Lumer
.. Tunica

A. Fenestrated elastic membranes: sheets & lamellae “main . :
component of TM." No fibroblasts, The fibers generated by SMC i Smooth ¢

Tunica media B. Inbetween, there are:
1)  Elastic fibers “predominant (main) component= 90%"
2) Collagen fibers (type I collagen).
3) Reticular fibers (type lll collagen).
4)  Smooth muscle cells Much thicker than T.I and T.A.
Tunica o ,
adventitia ° I\/\gch thinner than T.M. o _
e |tis composed of loose connective tissue Contains
(externa)

vasa-vasorum — send branches to the outer part of TM
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Arteries

Muscular arteries (Medium-sized ar@ )

e Example: brachial, ulnar, renal.
Muscular because numerous muscle cells

Tunica intima
(interna)

Tunica media

Tunica
adventitia
(externa)

e Endothelium

e Sub-endothelial C.T. layer.

e Internal elastic lamina: s prominent and Displays an
undulating surface.

o O

Components:

Smooth muscle cell (SMCs) “predominant component”.
In between the smooth muscle, there are:

Elastic fibers “predominant (main) component= 90%".
Collagen fibers (type | collagen).

Reticular fibers (type lll collagen).

Smooth muscle cells Much thicker than T.I and T.A.

Adventitia or similar in thickness).
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loose C.T.

External elastic lamina: may be identifiable. (Thicker than T.

Muscular
artery
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Medium-Sized Vein

Thickness of the wall: Tunica media:

Thinner than T. Adventitia

. [ J
thinner than thte e Consists of:
accompanying artery. 1. Fewer Smooth muscle cells.
2. Types | &Il Collagen fibers.
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ke / / ( Tunica intima(interna): Tunica adventitia(externa):
e/
Smooth muscle ] ’/ . . i
’ / e usually forms valves. e  thicker than Tunica Media.
Tunica intima 7 e nointernal elastic lamina.
Tunica media { : /‘/
e Tunica externa & J & J




MEDIUM-SIZED ARTERY AND VEIN

VALVES OF VEINS

Components:
1)  Endothelium
2) CoreofCT.

N—

e Valve of a vein is composed of 2 leaflets.
e  Each leaflet has a thin fold of the Tunica Intima.
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Blood capillary

ﬁDiameter: usually 8-10 \
Microscopic structure:

1- Single layer of squamous endothelial cells.

2- Basal lamina: surrounds the external surface of the endothelial cells.

3- Pericytes: Can differentiate into endothelial cells when needed
 Have processes.

k- Share the basal lamina of the endothelial cells.

\_

Types of Blood Capillaries:

\\\\\\\\\\|I|Illlllll//,,,/ \\\\\\\\\\mlumm,,,ll \\\\\\\\““““""”II[/,//
@‘C % & i § h Y
S Z
, ontlnuous% §Fenestratecr, Ky Sinusoidal &
£ T £ F H s
£ blood E £ blood : g blood H
El . . H E . . 5 E i i S
= capillaries & = capillaries & < capillaries &
%, r, %, $ ", o
%y, %y, S
“y, oS Y, WSS 7 W
//I/”,,,""““““\\\\\\ I//,,,,,,,,,l[“““\\\\\\\ e i
With W|thout
~diaphragms ~diaphragms_
........................... S TITITITIIIR TIPS T T PIPRPPI i s

‘Basement membrane —___

‘Endothelial layer
yer—___ 4

+(tunica intima) = ) \
: )
Q&

Intercellular cleft /

“\// Incompleta
basement :

membrane

Intercellular gap

)
v

ECIosed or Continuous
Capillary

- Structur ofCaplaries: Siusois have g nesratos, ew ght uctons, and .
wide el cf, 8 wel 3 conplete bsementmembanes, g for
~ exchange of arge molecules (whole cells)

— r Endomelul
) cell .

Redblood -
cellin lumen -

— Large
intercellular ©
cleft )

Tight junction "
© Incomplete: Nucleus of
* basement endothelial
. membrane cell

* (c) Sinusoidal capillary. Most permeable. Occurs in special
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Continuous Blood Capillaries

Fenestrated Blood Capillaries

Sinusoidal Capillaries

Fenestrated Blood Capillaries with Diaphragms:

° The walls of their endothelial cells.
e  Have pores (fenestrae).

Diameter: irregular (30-40m).

° Their endothelial cells have fenestrae

without diaphragmes.

9]
a v e  These pores are covered by diaphragm. e  They possess discontinuous
8 3 No pores or fenestrae in their Fenestrated Blood Capillaries without endothelial cells.
g g walls. Diaphragms: e  They possess discontinuous basal
o .
L s e  The walls of their endothelial cells. lamina.
s 0 e have pores (fenestrae) e  Macrophages may be located in or
e  These pores are NOT c;)vered by along the outside of the endothelial
diaphragm. wall
Fenestrated Blood Capillaries with Diaphragms:
e Intestine
.5 e Muscles e Pancreas : E{ed bone marrow
"5 PY Nervous Tissue ° Endocrine glands Slvler
2 e (Connective Tissue Fenestrated Blood Capillaries without ® pleen .
= Diaphragms: e  (ertain endocrine glands
-é‘ e  Renal glomerulus
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Summary

Tunica intima (interna)

Tunica media

Tunica adventitia (externa)

1) Continuous Blood Capillaries

No pores or fenestrae in their walls

2) Fenestrated Blood Capillaries

A) Without Diaphragms
The walls of their endothelial cells
have pores (fenestrae).

B) With Diaphragms

The walls of their endothelial cells
have pores (fenestrae) which are
covered by a diaphragm.

o 1)  Fenestrated Elastic

= . Membranes

% 21) Endothellum. 2) In between, there are: ° Much Thinner than T.M.
< ) subendothelil C.T. A Smooth muscle cells ° Composed of loose C.T

U 3) Internal elastic lamina ' : P |
= (Not prominent) B.  Collagen fibers (Type l) e  Contains vasa vasorum
p L P C.  Reticular fibers (Type L)

o D.  Elastic Fibers

9 e  Thicker than T.Adventitia

= or similar in thickness

£ 1)  Endothelium 1)  Smooth muscle cells

f 2)  Subendothelil C.T. Layer 2)  Inbetween, there are: L cT

L 3) Internal Elastic Lamina A. Smooth muscle cells * oose t.1.

§ (Prominent) B.  Collagen fibers (Type l)

3 C.  Reticular fibers (Type L)

= D. External elastic lamina

& e  Usually forms valves

§ * {\lo |!1ternal elastic ° Thinner than T.Adventitia

o Caonl;l'::?)sed of 2 leaflets

Q [ ]

= each leaflet has a thin L ?g :::3' Muscle Cells e  Thicker than T.Media

é fold of T.Intima Which 2)  Type L& Ll Collagen

3 contain: Fibers

= 1)  Endothelium

s 2) CoreofC.T.

3) Sinusoidal Blood Capillaries

Their endothelial cells have
fenestrae without diaphragms

and they possess both
discontinuous endothelial cells and
basal lamina.




1) Tunica intima of veins forms ..

A. Internal elastic lamina
B. Valves

C. Smooth muscle cells
D. Collagen fibers

2) The valves of the veins are
composed of ?

smooth muscle cells
collagen fibers
endothelium

elastic fibers

CO=p

MCQ’s

3) Which of the following
capillaries have fenestrated blood
capillaries without diaphragm ?

A. Muscle
B. Pancreas
C. Spleen

D. Renal glomerulus

4) Smooth muscle cell (SMCs) is
Components of ..

A. Tunica intima

B. Tunica media

C. Tunica adventitia
D. Both b&c

5) Which of the following is found
in Tunica Intima ?

endothelium

Elastic fibers

smooth muscles

loose connective tissue

SOoO=p

6) Which of the following is false
about Arterial Tunica Externa ?

A.  Much thicker than T.M
B. composed of loose C.T.
C. Vasa vasorum

D. Al
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