IL SISTEMA CIRCOLATORIO

Sistema chiuso (circolazione ematica) o
aperto (circolazione linfatica) di tubi che
trasportano Il sangue e la linfa




Sistema vascolare ematico

cuore
arterie
vene
capillari

di vario calibro




|| sistema circolatorio linfatico

e Drena il liquido extracellulare dai tessuti
e Trasporta la linfa ai linfonodi
* Assorbe I trigliceridi dall'intestino




Sistema vascolare ematico

pulmonary arteny

pulmanary wein

wena cava

bady organs and

tiszue e.g. brain,
ams, liver, kidney,
alimentary tract, legs




|| sistema vascolare
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Sistema vascolare ematico

e tonaca intima interna
(endotelio)

e tonaca media
(muscolare, elastica)

e tonaca avventizia
(connettivo)




Il cuore

epicardio: connettivo, mesotelio

miocardio: muscolare

endocardio: endotelio, membrana
basale, connettivo




Epicardio (pericardio viscerale)




Endocardio e miocardio

Atrio destro Ventricolo sinistro




e cellule del miocardio

Atrio sinistro

Ventricolo
sSInIstro




Scheletro fibroso del cuore

Corpo fibroso centrale

Anelli valvolari

Valvole

Setto membranoso interventricolare

Corde tendinee delle valvole
fibroblasti




Scheletro fibroso del cuore
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Valvola mitrale del cuore
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Sistema di conduzione del cuore

SA node

HF-1b
?
Ventricular

Purkinje
myocyte

fibres

Purkinje
fibre

Chien- Nature2000



Sistema di
conduzione
del cuore




Struttura di
un’arteria

Internal elastic Subendothelial ~}
lamina layer
Endothelium

— Tunica intima

Tunica media

Smooth muscle cells producing
elastic, reticular, and
collagenous fibers

External elastic lamina

—— Tunica adventitia

Loose connective tissue,
blood vessels (vasa vasorum),
lymphatics, and nerves (nervi
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Y T X . lamina

Lumen F
M Endothelium
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Functional characteristics of muscular arteries

Arteries conduct blood from the heart to the capillaries
and also store a portion of the ejected blood during each
cardiac systole to enable the flow to proceed through the
capillaries during cardiac diastole.

When blood pressure is determined in an individual by a
sphygmomanometer, systolic pressure is recorded by a
stethoscope as a tapping sound originating in the artery
distal to the cuff. When the cuff pressure decreases
below the peak arterial pressure (below 120 mm Hg),
spurts of blood pass through the externally compressed
artery. Diastolic pressure is recorded when the tapping
sound disappears as the cuff pressure falls below
minimal arterial pressure (below 80 mm Hg). The blood
flow then becomes continuous.




Arteria elastica (aorta)
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Arteriole (muscolari)
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Arteriola
(ME)




Microcircolo

circolo
capillare

arteriola

metarteriola

anastomosi
artero-venosa
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Microcircolazione: componenti e
funzione

An arteriovenous shunt or ' Blood flow through true capillaries is
anastomosis can bypass the Venule | intermittent and controlled by the constriction

capillary bed. 1 of the arteriole or precapillary sphincters.
! . PR A preferential or thoroughfare

Open or closed channel enables continuous
precapillary sphincters S| blood flow from the arteriole to the
can regulate the blood True postcapillary venule.
flow across the capillary ———a. - apillaries N\
i bed. \ A metarteriole can
A serve as a thoroughfare
i Small arterioles are _ O channel to the
i innervated by the & _ postcapillary venule
+ sympathetic system. \ - (bypassing the capillary
Sympathetic-mediated - Smooth N bed), or as a conduit to
constriction reduces : muscle =SSl > r_.____ supply the capillary
blood flow to the _ cells bed. The wall of the
capillary bed. — metarteriole is
Sympathetic nerve L encircled by
Postcapillary venule discontinuous smooth
(without smooth muscle muscle cells.
cells)
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Terminal arteriole (derived

fro mall arteriol J )
PalFaTHe B Capillaries ‘\Venule (with wrapped smooth muscle cells)




| diversi tipi di capillari

Continuous capillary

& Pericyte

Endothelial cell
(continuous type)

Occluding junction

Continuous
Pinocytotic basal lamina -
vesicles Fenestration without

diaphragm

Fenestrated capillary

Fenestrations
(with diaphragm)

Fenestrations Fenestration with
: : : diaphragm
j Continuous
: basal lamina
Endothelial cell

Red blood cell Discontinuous basal
(only in spleen)

Discontinuous basal
lamina

Endothelial cell




Capillari

PERICITI: avvolgono endotelio capillare: funzione contrattile.




Capillari
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Struttura di una vena

Valves are : A distinct internal "

projections into the elastic lamina is - Subendothelial :

lumen of the tunica not seen layer ___ Tunica intima
intima. They are

covered by B Endothelium

endothelial cells =
and have a core of
elastic fibers.

Tunica media
The muscular tunica
media of veins is thinner
than that of arteries.
Smooth muscle fibers
have an irregular
orientation,
approximately circular.

Tunica adventitia

Loose connective tissue
Blood vessels with few nerve fibers. In
large veins, vasa
vasorum penetrate the
tunica media.







Piccola vena Grande vena (cava Inf)
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a = linfatico

b = venula

Cc = arteriola




Funzioni dell’endotelio

Barriera con permeabilita selettiva
Barriera non trombogenica

Modula flusso sanguigno e resistenza
vascolare

Regola la proliferazione cellulare

Regola le risposte immuni

Mantiene la matrice extracellulare

Ruolo in metabolismo delle lipoproteine (LDL)




Attivita dell’endotelio

Rilascia fattori anti-aggreganti (prostacicline)

Rilascia fattori pro-coagulazione (fattore
tissutale, FVW, PAF)

Controlla la crescita/formazione del vasi

Modula I'attivita delle cellule muscolari liscie
(produce NO - vasodilatazione;

produce endotelina 1 - vasocostrizione)
Regola il traffico delle cellule inflammatorie

Produce citochine inflammatorie e fattori di
crescita




] A damage of the endothelium of an artery —caused by
hypercholesterolemia- is followed by an extracellular space infiltration of

Formazione S Eaaeas

Tunica adventitia
Tunica media (smooth muscle cells and elastic lamellae)

Internal elastic lamina

u I l at ‘ E r O I I l a > .' Subendothelial space with connective tissue and fivers
ﬂ Lipids are taken up by macrophages in the tunica inima and
‘ O I l : z fibroblasts of the subendothelial space proliferate.

Macrophage

The endothelial surface is smooth but the

: 3 ! .--* area covering the damaged subendothelial !
rO I l O ? 5 | space is raised. :

B Macrophages release lipids in the subendothelial space and
macrophage-derived cytokines stimulate the production of collagen
by proliferating smooth muscle celis.

Macrophages produce interleukin-1 and tumor necrosis factor-ct to
! recruit leukocytes into the atheroma plague. They also produce growth
+ factors to stimulate the proliferation of smooth muscle cells.

An atheroma (a lipid-containing plagque) is formed

Free lipids accumulate in the subendothelial space

The internal elastic lamina is disrupted by the atheroma

Proliferated smooth muscle cells deposit collagen fibers, which

compress the cells of the tunica media causing their atrophy

u The ulceration of the atheroma provides a surfate for thrombosis
(formation of a fibrin-platelet-containing thrombus). This condition has
calastrophic consequences in coronary arteriosclerosis because it causes
luminal obstruction, leading to infarction or sudden cardiac death.

Ulcerated atheroma

: 4 .
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Collagen —produced by smooth muscle cells- infiltrates and
replaces the remaining smooth muscle cells of the tunica media




