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e 434

OBJECTIVES:

By the end of this lecture, the student

should be able to identify and
describe the microscopic structure of
the wall of the blood vessels including:

v Elastic Arlieries
v Muscular “Medium-sized” Arteries
v Medium Sized Veins

v Blood Capillaries
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Mind Map

-Single layer of squamous
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Small Veins

Medium-Sized Artery ] Continuous Blood Capillaries Sinusoidal Blood Capillaries

Medium-Sizeed Veins Large Veins Elastic Artery

10l Fenestrated Blood Capillaries iver,spleen

*The wall is thinner than the
Accompanying artery.

-T.Intima:
-Usually forms Valves
-No internal elastic lamina
-T.Media:
~Thinner than T.Adventita
-T.Adventitia:
-Thicker tha T.Media

With Diaphragms  without Diaphragms

i

Brachial, ulnar



General Structure of Blood Vessels

O Wall of blood vessels formed of 3 concentric layers:

-

Tunica
INntTima

Innermost layer that
comes in contact
with blood

Composed of:

1- Endothelial Cells
“Simple Squamous

Epithelium”

2- Subendothelial
Layer “Loose
Connective Tissue"

3- Internal Elastic
Laminag
“fenestrated
elastic sheet”

~N

-

Tunica
Media

Intermediate layer

Composed of:
1- Smooth Mucles
“mainly”

2- Elastic Fibers

3- Type lll Collagen
“Reticular Fibers”

4- Type | Collagen

\

4 )

Tunica
Adventitia

Outermost Layer

Composed of:

Connective Tissue
containing Vasa
Vasorum which
are small arterioles
in funica
adventitia and
outer layer of
Tunica media as if
its supplying its self
with blood
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=~

Internal elastic
membrane

Tunica intima

)
N

-

X
~

e

Tunica i
External elastic
adventitia Tuiica membrane
media

Tunica is general term
for a membrane or
other structure
covering or lining




Elastic Arteries

O Examples: Aorta, Common Carotid, Subclavian,
Common iliac and Pulmonary Trunk. Elastic Artery

O Microscopic Structure

*Endothelium

Tunica Subendothelial CT

INnfima eInternal Elastic Lamina: NOT prominent
“indistinct”.

*Fenestrated Elastic Membrane “sheets”
Tunica lamellae: Main Component of Tunica Media

Media *In between there are: Smooth Muscle cells, Elasti¢ lamella

/of tunica media
/

Collagen Type | & Type Il “reticular fibers” and ¥
Elastic Fibers. : :

. e Thinner than Tunica Media, Composed of
Tunica Loose CT. Y
Ne\Z=1alililel | * Contains Vasa Vasorum to send branches 7 A

to outer part of Tunica Media Stained with QOrisin to show
Elastic Fibers




Muscular Arteries “Medium-sized Artery”

O Examples: Brachial, Ulnar and Renal Artery.

O Microscopic Structures:

. *Endothelium

Tunica Subendothelial CT

INntima eInternal Elastic Lamina: PROMINENT and
displays and undulating “wave-like” surface

e Thicker than Tunica Adventitia or similar. i encatun
. Comosed of: ;\/coggseuczve
Tunica eSmooth Muscle cells MOST dominant feature |

Media In between: Elastic Fibers, Collagen Type | &
Type Il “reticular fibers”

e External Elastic Lamina: may be identified

involuntary
muscle fibre

tunica

adventitia == )
external elastic

membrane

e Lloose CT N ’ cornecie

tissue

Tunica

Adventitia
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Medium Sized Vein

O Thinner than the accompanying artery

O Microscopic Structure:

e Usually forms valves

Tunica Intima . .
e Has NO Internal Elastic Lamina

eThinner than Tunica Adventitia
Lniecriceier | e Consist of: Few Smooth Muscle Cells and
Collagen Type | &Il

* Thicker than Tunica Media. Loose CT

Valves of Veins

. e e T ) vigs
folds of the tunica ) Hogl
kg 7 L S )
R

. forming the valve:
O Valves of a vein composed of 2 leaflets,
which are a continuation “fold: of Tunica \ Sl
Infima. v g

O Composed of: Endothelium and Core of CT.



Blood Capilllaries

Basal lamina

O Diameter: usually 8-10 um. Erythrocyte Pericyte

O Microscopic Structure:

Endothelium Capi | Iary

3- Pericyte: Has

1- Single layer of Squamous 2- Basal Lamina: surround orocesses"hand.like” and
) endoihel!al gells ) the external sgrfoce of the they share the basal lamina
1 cell hugging its self endothelial cells of endothelial cells

O Types of Blood Capillaries

Pericyte

Red blood
~  cellin lumen

— Intercellular - \_—Red blood
e ~cellin lumen

| | —— Large
: E:ltl:lothelial Fenestia: intercellular
7 tions (pores) cleft
Basement 4 - v
membrane Intercellular Tight junction
nucleus o cleft Incomplete _ Nucleus of
vesicles Basement mgmbmne—/ ; basement ey endothelial cell

nucleus

Tight junction

Continuvous Fenestrated Sinusoidal

Endothelial membrane



Fenesirated

Continuous With With No
Diaphrag Diaphragm

(4

-Their enodthelial wall

Has no pores or -Their endothelial has fenestrae with NO
fenestrae in their wellines pores Diaphragm
“fenestrae” They have pores -They have

walls “to prevent
toxins to enfer

discontinuous

these pores are fenestrae” with endothelial cells &

covered by a NO Diaphragm

ainponys didoosoldiw

CNS ans MSK ) - basal lamina
fissue Dlopgrqgm like - Macrophages may
a bridge” be located in or along
the outside of the
endothelial wall
In Muscles, In Red bone marrow,

In Intestine,

.« pera Nervous Tissue In renal liver, spleen and
Distribution : Pancreas and P .
and Connective Endocrine Glands glomerulus certain endocrine
Tissue glands.

*Irregular Diameter
“30-40" pm



Comparison

Large veins

‘ Large (elastic) arteries ]
(conducting)

Tunica adventitia

Tunica media Tunica adventitia

Tunica media

(elastic)
Tunica intima
Tunica intima
" Medium-sized veins Medium-sized (muscular)
(1-10 mm i.d.) arteries (0.3-10 mm i.d.)
Tunica adventitia Tunica adventitia

External elastic
Tunica media membrane
Tunica media

Tunica intima (muscular)

Tunica externa

Smooth muscle

Endothelium g

Basement
membrane



2- The diameter of the
BLOOD CAPILLARIES are
usually?

1- Which one of the following 3
separate the tunica media
from the tunica adventitia?

- Which one of the following
is the innermost layer of the
Blood Vessels?
A\12-14

A\Tunica media A Hm

: ; B\10-12 um
B\Tunica Infima C\5-8 um
C\Tunica adventitia D\8-10 um

A\external elastic lamina
B\Internal elastic lamina
C\Endothelium
D\ Subendothelial C.T

4 )
4- Small arterioles in tunica
adventitia and the outer part Answers:
of tunica media? 1-A

2-B
A\Smooth muscles 3-D
B\ Vasa vasorum 4-B

C\Elastic fibers.
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