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The cardiovascular system

« Subdivided into two functional parts:
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1. Blood vascular system e vessisre 0w w00,

2. Lymph vascular system



Blood vascular system

distributes nutrients, gases, hormones to all
parts of the body

collects wastes produced during cellular
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The blood vessel - 2amen

O Wall
@ lumen

* Vessel wall = three major layers (Tunics):
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The vessel wall
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1. Tunica intima ==

The vessel wall
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Inner lining comprising a single layer of
squamous epithelial cells (endothelium)
supported by &BM and delicate collagenous
tissue (subendoz‘he//a/ layer) which may

contain scattered smooth muscle
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Forms a smooth surface to reduce friction
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The vessel wall
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2. Tunica media coran From ometh mose B
— Intermediate layer (e e @Gicter lagr in orkers))

— Predominantly circularly arranged layers of
=<+ =smooth muscle fibers, with sheets of

Civendanh

Ju-aties - collagen and elastin in between

\Wall of the vessehs

— Vasodilation and vasoconstriction
— Thicker in arteries than in veins
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The vessel wall
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3. Tunica adventitia A emners o s
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Outer layer of connective tissue

Contains many collagen and a few elastic
fibers that run longitudinally o=~ elste @ colegem ®
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Strengthens the vessel wall and anchors it
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Thicker in veins than in arteries
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a vasorum: small blood vessels which
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provide nutrition to the vessel wall
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The vessel wall
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The vessel wall

“Nendothelium

| ihternal elastic lamina
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|umen of muscular artery
- tunica intima
~tunica media

tunica adventitia
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Arteries
-3 MG{;UW Composition
 On the basis of 'size and characteristics of

the tunlca media = classified into:
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 Comprise the major distribution vessels
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Aorta
Brachiocephalic trunk

Common carotid arteries «..cux-
Subclavian arteries e

[5) Right pulmonary
artery

Most of the large 7 horta

Transverse

pulmonary arterial i
vessels

artery

Brachiocephalic A
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| Common carotid A

@ || Subclavian A

% A1 Left pulmonary artery

Aortic arch

Ligamentum arteriosum
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Pericardium

Pulmonary trunk

Left atrium
and left auricle

Great cardiac vein
(left coronary vein)
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Elastic arteries

« Largest diameter

Contain more elastin
In their tunica media
than any other vessel

 Are dlsten3|ble serve
to conduct blood from
the heart to smaller
arteries and adjust
blood pressure and
flow




Elastic arteries

1: Tunica intima
2: Tunica media
3: Tunica adventitia

Thin 7unica Adventitia . consists mainly of collagen fibers, some elastic fibers,
fibroblasts, macrophages may also be present
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Muscular arteries ..«
s most ol e raild ortery ia body

* Main distributing branches of the arterial
tree e.q.

— Radial arteries
— Femoral arteries
— Coronary arteries

— Cerebral arteries
Lorge,

. . . d) = .
 Function to distribute bloodjto smaller arterial
vessels and to various organs. h



Muscular arteries

 Thickest tunica media of all vessels

* Tunica medla contains relatively more ‘$mooth
muscle and less elastic tissue than do elastic arteries
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wen Active in vasoconstrlctlon and less distensible

def voso Ailakion

. Internal and external elastic lamina on each side of

b inima g weda bmedian @ adwenditicy

the tunica media

Tunica intima is usually very thin and not visible at
low magnification

Tunica adventitia is of variable thickness, composed
of collagen and a variable amount of elastic tissue;
may contain prominent vasa vasorum 16




Muscular arteries

IEL: internal elastic lamina
M: tunica media

EEL: external elastic lamina
A: tunica adventitia




Muscular arteries

Tunica intema
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s 2L Arterioles
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Small muscular arteries - large arterioles 2>

small arterioles
» Gradual transition involving the /oss of IEL and

\,-\-\Mck ness

@reducz‘/on in muscle layers @ o @ = T VR

Tunica media is mainly smooth muscle with a few
scattered elastic fibers

* Function to redistribute blood flow to capillaries
and to alter blood pressure by altering peripheral

vaso dilation

reS|stance to blood flow ™ by ¥ mm o

=>» referred to as perlpheral reS|stance vessels. ¢
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vessels

Arterioles
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Caplllarles

« Exchange of gases, fluids, nutrients and
metabolic waste products

* Low rate of blood flow
» Large surface area

« Exceedingly thin walls

i
& Vord ven) Fhin vl , very narrod lwnen
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Capillaries

* Their walls consist of just
a thin tunica intima ‘i‘;gbﬁ““ e

}rwsp M_\iﬁ rma{“%gw ~ sl 2T lol endothdion dols, T e «main

-L Only‘a single layer of ™
flattened endothelial
cells (E) line the lumen

* These cells are
supported by pericytes
(P), smooth muscle-like =
cells that stabilize the
capillary wall
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Capillaries
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 Functions:
1. Permeability ; capillaries are exchange vessels
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- Intercellular junctions (small pores): water and
- \;4@“ ~ Junckion betuneen egndo Hrakiad calle .
nydrophilic molecules .
-enestrae (large pores): macromolecules : in

ninocytotic vesicles

2. Antithrombogenic function
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Capillaries

Functions:
Metabolic functions:

on feniwn

a. Activation? conversion of angiotensin |

to angiotensin Il
b. Inactivation® conversion of bradykinin, serotonin,
prostaglandins, throrgbin to biologically inert
COMPOUNAS el endebitom = 21
c. production of vasoactive factors like endothelins
and nitric oxide (NO)
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Capillaries
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1. Continuous capillaries S
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\ found in muscles, CT, exocrine glands, and nervous tissue
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2. "Fenestrated capillaries
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A

found in kidney, intestines, and &ndocrine glands

3. Discontinuous sinusoidal capillaries

¢ oper ores Ge ol S pe Contirows 3 oG GIE O
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found mainly in liver, bone marrow, and spleen
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Continuous capillaries

 Endothelial cells form a
continuous Iining, with Continuous Capillary
tight junction between
adjacent cells

complete

hasal lamina

b ConH novd
nNo 0o Pem? V'\\j

* The tight junctions
leave gaps to form
intercellular clefts which e
allow limited passage of  pesween ess ing

micro fy(f" ~

fluids and solutes pdecde
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Fenestrated caplillaries

Contain numerous
pores (fenestrations)

that allow better

passage of molecules
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Fenestrated Capillary

complete
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fenestrated endothelial
lining
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Sinusoidal (discontinuous)
capillaries

* Fenestrated
endothelial cells with Discontinuous Capillary —
fewer tight junctions p
and larger 215 g vt
intercellular clefts
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Capillary beds

Vascular shunt
1
Precapillary sphincters I 1

Metarteriole

Thoroughfare
channel

True
capillaries

Terminal Postcapillary
arteriole venule
(a) Sphincters open L3 (5\”04-4' c"f V‘“") :

&y RN
Terminal O = Postcapillary
arteriole venule

(b) Sphincters closed



Arteriovenous Anastomoses
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Communi atfon

 Direct communication between arterial and
venous circulation
C G pe Communitalie )| |5 45\709

* Glomus (plural: Glomera) R
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- Complex structures ‘L - aper fsia, @ hypackry =

- Arterioles and venules are Contlnuous -3 Ggr el
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- Arterioles acquire a thick concentric layer«= &=
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- Found mainly in flngerpadsUﬁngernall beds,
and ears

30



Glomus

The glomera have an
. |mportant role in
/regulatlngwtma)e blood

)
pressure’and controlling
the circulation as In:
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- menstruation

- erection

- thermoregulation




Venules
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collect i - —

« Extremely porous

« Larger venules have one
or two layers of smooth
muscle cells (a scanty
tunica media) and a thin
adventitia 3
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Veins

Usually &
Relativelyjthin walls and  gE#esnse MU
large lumen e T e Thede
Poorly developed tunica = = = = ==
media, with less T :“ L et
prominent muscular and TACET C e
elastic features W "-:‘, 3 SEh
Adventitia is the thickest ..‘f g s ﬁ P

layer and contains
smooth muscle

Capacitance vessels o 20
(blood reservoir) > Contain 65 70% of the total blood voluréé




Venous valves

* Develop from G AT S
projections of the tunica R : o
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Similar in structure and
function to the cardiac
s *-semilunar valves
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Venule & Arteriole

Gordl s py B
\Wr\%l{/ aderiol (Ahick wall)
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Small Vein & Muscular Artery
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The Heart

 The heart wall can be viewed as a three-
layered structure:

a. Inner layer = endocardium
b. Middle Layer = myocardium
c. Outer,layer = epicardium
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The Heart

1 e ouwd i Hokivnm o ndo Hubium vessels )
» The endocardium = see s critdior Cooode b i

- thin layer consists of endothelium on the surface
Bosment g ol Sle ©®

" " [ \s
with underlying subendo’ihellal layer T by by e v
 The myocardium e j
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- the thickest layer and€onsists of cardiac muscle
with connective tissue in bet\b’vféple?w, blood vessels
and nerves.

 The subendocardial layer

- connective tissue between the endocardium and
myocardium

- contains nerves and the impulse-conducting system

(Purkinje fibers) .
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The Heart
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The Heart

* The epicardium
- outer layer consists of connective tissue

La Corkanin \/‘cmj armownt from oc.oj—"[)die
A'Ssul

- contain large blood vessels (coronary G lege -4
o conedial 2 S @l Q) omall @%Sﬁxsz B\
vessels) and nerves MW;MW@? [
- large amount of adipose tissue

- covered on its outer edge by a

mesothelium which lines the pericardial
. | Linivng /WJ\
cavity ©
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The epicardium

-~ mesothelium
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Lymph vascular system

@) W e\
. Collects fluid from tissues and returns it to

the blood vascular system.

 Consists of
- blind-ended capillaries (lymphatic
%& 6 capillaries) connected to venous vessels

lymphatic vessels
wehadi € Cao ar \eSS m 3
lymphatic ducts Shi HO < Grbicvmsd Sy
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Small lymphatic vessel & venule
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Medium sized lymphatic vessel
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