The University of Jordan
Faculty Of Medicine

Histology of Cardiovascular
system

Dr. Ahmed Salman

Associate professor of anatomy & embryology



Layers of wall of heart chambers

:(Endocardium) ass,Ssasy 1 .1
il Sl e Bl Lkl g

(oriabaalls xad¥ ) Gl oy aand TlaTall el | iy e « 3l s oo (ysSiu®
“»Endocardium (internal) . i o st s

M d 3, Seal ) .2
“*Myocardium (middle)’ oo et
Asaall Legly LI e pdl @i 301 sl SLALANT e Jgunl ] sy (Il Lde) (olude o (pa 0550

“*Epicardium (external) reesostmm i ot st s s

‘(Epicardium) ass,Ssu¥l .3

I R PR N [ - RTINS

ann g QlAIL buay 33 @ (e (S50

JolSIL il Cilay s 31 cLizall sag (pericardium) yselidl cre 1a aasyKon¥ | il (HLa¥l jany gée

aall el e Ugheal ] lansg!l ulaall Zaall 4 agssslSsalle
dandy QlAIL sl (ool dan L) Gl o8 ) Ssu¥ e



Myocardium

Endocardium

The Heart Wall

Parietal pericardium

Visceral pericardium



49 «(Endocardium) ass, Seas¥ | Sl adlead | 8 ¢ pall
IO i TN N 3 Y KOS N E N RN |

Endocardium

ENTRPLCRE TR

H i « :(Inner Layer) 4a.s,!l Luafall dauall.
The endocardium consists Of';@mu,m#u@m oty (Enclothelum) Lt Lo g 3.5

« A thin inner layer of endothelium _ #eeeste Layen ieitiain2

.(Connective Tissue) aLs s 5 (Smooth Muscle Fibers) sLuuls Liliae LT ole ggiase
Gl 8 a g B sl sle Byl Lig Il el Ll siae

« A middle myoelastic layer of smooth muscle fibers and connective tissue

« A deep layer of connective tissue called the subendocardial layer that merges with
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the myocardium. Carma s o et o

* Branches of the heart’s conducting system , are also located in the subendocardial layer.
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« The thickest layer, the myocardium, consists mainly of cardiac muscle with its fibers
arranged spirally around each heart chamber.

« Because strong force is required to pump blood through the systemic and pulmonary

circulations, the myocardium is much thicker in the walls of the ventricles, particularly
the left, than in the atrial Walls ™ el i sl s
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Cardiac Muscle Functions
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3. Secretion Atrial Natriuretic Peptide (ANP)
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N.B: Main function of ANP is causing a reduction
in expanded extracellular fluid (ECF) volume by

G increasing renal sodium excretion.
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« The epicardium is a simple squamous mesothelium supported by a
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layer of loose connective tissue containing blood vessels and nerves. #&=e .

visceral layer of the)
(pericardium

* The epicardium corresponds to the visceral layer of the pericardium. -~

 Where the large vessels enter and leave the heart, the epicardium isy
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reflected back as the parietal layer lining the pericardium. wisami ces oo iy
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 Friction within the pericardium is prevented by lubricant fluid produced by
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both layers of serous mesothelial cells. %
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« Purkinje fibers are pale-staining fibers, larger than the adjacent contractile muscle

fibers, with sparse, peripheral myofibrils and much glycogen.
« Purkinje fibers mingle distally with contractile fibers of both ventricles and trigger waves

. . . rolalay! od Layg2
of contraction through both ventricles simultaneously. awiss g tsta aan su o sim <o gai G gs
o8 SLALED ol 3l 5udall JMa oy Tad LAY | clasll aaliy LY 53a e
2] i i b 5




L.
0
N
0
>
S
0
=
0
e
o
c
k-

t

Classifica




o Eaganall Lo U el 1 ks sl
2—3_9.45;” 3)_9;” g_@ LA”.JJ \z...ua.”

There are 3 Major Types of Blood Vessels: Arteries, Veins and Capillaries.

Blood vessels flow blood throughout the body. &'ses
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Arteries transport blood away from the heart. i uumh e o o g. e g i
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Veins return blood back toward the heart. g s gy b
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Capillaries surround body cells and tissues to deliver and absorb oxygen,
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« Walls of all blood vessels except capillaries contain smooth muscle and connective
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« The amount and arrangement of these tissues in vessels are influenced by s

mechanical factors, primarily blood pressure, and metabolic factors reflecting

the local needs of tissues.
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General Histological Characteristics of Blood Vessels

The wall of a blood vessel consists

of 3 layers from the [umen .
adventitia e
connective tissue e

outward are: x 7
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Histological Structure of Blood Vessels
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a- Endothelium: a simple squamous epithelium that provides a smooth surface for
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b- Sub-endothelial layer: It consists of loose connective tissue.
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c- Internal elastic lamina: The most external component. s e o, oy K g ot 390 G010 g

It composed of elastin, with holes allowing better diffusion of substances from blood
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The elastic lamina prevent complete occlusions of the vessels during contraction.
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« The internal surface of all components of the blood and lymphatic systems is lined by a
simple squamous epithelium called endothelium.
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» Vascular endothelial cells are squamous, polygonal, and elongated with the long axis in
the direction of blood flow
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The endothelium is a specialized epithelium that acts as a semipermeable barrier

between two major internal compartments: the blood and the interstitial tissue fluid.
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« Endothelium with its basal lamina is highly differentiated to mediate and actively

monitor the bidirectional exchange of molecules by simple and active diffusion,
receptor-mediated endocytosis and transcytosis

A1ty Syl tpa Julitl B8l ye (0 Ungeo Bp0 conls illad! oy e
Lupuall Caillaglly lal Julill olibee adall o8 Luculial s (IL



e - L eR
Conne&&e tisgne" ; & > _/‘ / .
Simple squamous epithelium " - - -
Endothellum “ v p .

"
3
o/ / r Blood vessel \9

7 p F S

Blood vessel g

& ~ I
’ -
: v / w
- ,@ —
- I ) " .
; s\ /
(s =2 - ’
< b y Nucleus - Simple
. 4 squamous

- koritcs . / Cltoplasm - cpithelium
' 5
] _ £
‘-
‘ 4 ‘ .’ Blood cells =
= :
" 4 |
& U



Lsoall Le ¥l bt 3l DAl 8l gag (Endothelium) dladl dawd | (Sl qdgs ¢yl
Lz Y15 Lgasll e s Talall dncall acui (3l Ggandl Ci5lagll o wuaalls asii daua¥ | s

U | daeaBI Lo ) 85Ul

Functions of Endothelium sl e &l el e Ll /
7 Faseall el Jals Tosaall lblall Sk il L3l 61 il Bulide oty caliiall sy it oA Dol JL25 Talldl Loy

1. Maintain a selectively permeable, anti-thrombogenic (inhibitory to clot formation)
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2. Determine when and where white blood cells leave the circulation for the interstitial
space of tissues  usSbldebe 5Lil3 o ; . . o
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3. Secrete a variety of paracrine factors for vessel dilation, constriction, and growth of
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Paracrine factors are factors produced by one cell that act on a neighboring cell or cells
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b- Variable amounts of elastin, collagen, proteoglycan and glycoprotein between
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b- It contains vasa vasorum, which are tiny blood vessels that supply tunica adventitia

and periphery of the media.

c- It becomes continuous with the connective tissue of the nearby organ through
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1. Large vessels usually have vasa vasorum ("vessels of the vessel”) 2

2. The vasa vasorum are required to provide metabolites to cells in those larger vessels

tunics , because the wall is too thick to be nourished solely by diffusion from the
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3. Large veins have more vasa vasorum than arteries as it carry deoxygenated blood
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Arteries
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They are classified into 3 types according to their
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2. Medium sized (muscular) arteries. 2
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3. Small arteries (arterioles)

L {(Arterioles) & yiall ol il .3 oalEll 325k e pull
> byl o JEEYT Sy Lana a1 ol il goae el o LALT 3 ] aall 2355 e s Cralputd| sl yiase
(ol e Y1) 8l &sonll daeg¥ 15 3 I carotid) &sleal sl all Jio SLLYI ol JE5 U1 byl ol oda Jasie
Saob e ol (] aull 385 aua 08 Lgn 59 unlie Lalill pul,ally (arteries
Lelhan gty el
aeg¥) o8 aull bind saT 08 ol sda selode Muscular artery
Lgondl

Arteriole




Tunica media Adventitia

Muscular

artery

<

o
=S Adventitia

Tunica intima

artery _——= J— externa
y Tunica Muscular Tunica

Elastic Tunica }

: arte Lot I
medla ry i/{ = ,<]— externa AN Smooth musc colls (tunica media)
7 Tunica —
= . me dl a Arteriole Tunica e mestam
Tunica T Turi
g Tunica Tunica
intima intima et

‘ ]— Tunica

intima



= (Elastic or Conducting Arteries) & oI cpul yll
e Liligy LA pailonty i (1 Gl bl s 53
B Gan sis acndl e adll g3 o6 Layss peal
Less Tecaley

1-_@L__a11rge (Elastic) or Conducting Arteries
,,_.:;IJU:_.IJMJI Sl Glal e andl J&5 o (will Laysa ¥ (Conducting Arteries) daash! ol bl gariie

It is called conducting arteries because their major role is to

i elastic) L1 sl ¢ye 8, e smg s Liyo cral b oa
carry blood to smaller arteries. P> ot i) G i o v

« It is called elastic ,due to large amount of elastic lamina in

USugll .2
Fraly Said 5 8ans hany ol yddl sda jeatie
303y Ll granas Las Tkl LT (8508 FueS Leaal (35S

« They have thick walls and wide lumen. ... s,

their media.

 These need to be elastic because when the heart contracts, and/Q

gyl .3

ejects blood into these arteries, the walls stretch to »stswssumman we

olaiead ohaall snsh plyll sda Jals pill iy
ol ps (o Tnlill 5al3)I

accommodate the blood surge.
« Between heart contractions, the elastic walls recoil to maintain‘V
the blood pressure and continuing to move blood even when
ventricles are relaxed
« Examples: the aorta & its largest main branches, common

(carotid artery and common iliac artery

RISV

Cpalyll e £ il 13gd ooantiyll JELT 5 (AOrta) Lo L paalle

common carotid) eliadl @il l Gl uidl Jie Lyl deg5d 58T elliSs

.(common iliac artery) Jyiall &8 ,a1l oL yall 5 (artery g Ly
I ol 85 o8 Gipan B s 51 Lyt o 8,00 el
oalaialy paliaiols L) e (Il Lgiig,e Judds ¥l gyl )
Al LAl LT g sdll §seall § LYl



pall 85 o Gy Fyo conly s ol (o 5l ST 58 (Aorta) 1 ol
i cadlall 138 o8 AV byl e aneall clial auan o) QI e oS3l
FAEAL 6ln Sk S a8l Ll Ll Juns

:(Tunica Intima) Lai) Kagill 8l .1 Ao rta
/> bl Jals aoll LesdU) Tla ol Falall oa 182, .
LElbsae [ 0™ %.--.P"'.

L ‘ . —— Endothelium
° Tu nica lntl ma. th’n s o3l (Squamous Cells) wuiiall Lolall oye 4833, 48l e 3L ((Endothelium) Lslegl! Lkl "r'\g. \r”"é"" ; :_:\ Subendoth
PO o mw\

gl
- adll oyl Llef B, ]

1 - Endothe"um MJ@YIU@JL.CL"JILLAII&;..J}(I;.«@,&E:(Subendothelial layer) Lillall el il T Intlma {‘

cra¥sSlly Tl LI -Lalll )

2. Subendothelial layer contains some smooth
muscle, elastic fibers, collagen fibers

3. Internal elastic lamina : it is present but
indistinct as it merges with the elastic gt tamdsess s &
membranes in tunica media A |

 Tunica media : very thick 3 TMedia B3 v

(Tunica Media) Lo Suisill Tk 2| 47\ 40

Int, elgstic
lamina

Elastic membranes

bl s tfin par

1.Formed of 40 - 60 distinct, concentrically ,“M,,Mm

il Ty e o 5 St paliy

i i i H L e ;’:',. gy ~ "\
arranged elastic laminae, it is the main S . | 222 s 0 @00 N Smooth muscle f.

component of tunica media :af%jf“f&l f"*"’%
2.Between elastic lamina, fibroblasts, elastic ™ i % A
fibers, collagen fibers and few smooth
muscle cells. e et s b G
 Tunica adventitia: thin
1.consists mainly of collagen fibers, blood

vessels (vasa vasorum), nerves; some

TAdventia| =

elastic fibers & fibroblasts. N
P
:(Tunica Adventitia) Luwiisa] Kasill 6.k .3
e e Lo Sl sy Slise 2385 0 a1 DLl Sl (S
Oyl pes o palidy Tkl sia (o Bl (55 Yo ST ole $5ia3 Gl Sparadl Golall) Lse Sigill (B:3))] Llalall oLl
Al oLyl Hlan 493 @1 8ymiaall Lgasll Leg¥l o :(Vasa Vasorum) syseall Lgeall Leg¥ls il un, () Ladall) Leoastisn] (gl (bl LIV 3,0 L2
Aklloda o oluaedl Lol a5 i lac (lene¥ 1 & picall Ligasd] gyl ole S 5ins

ol (le Ladlady o)l ) ae i i g s LT Liye LT



Structure of the Aorta

Orcein




Medium sized A & V

e
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Tunica extema
- Tunica media
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CONTINUOUS CAPILLASRY




(Muscular Arteries) dejshl (alptll o (Rashl) paadl Uasagill ool yill Tod o adled ! 13a o

Medium sized (Muscular) or distributing arteries
‘n;nuwdmum &,

Omlytll s in gandd 1 Lo,

- They are called distributing arteries, distribute blood i .. a3
.‘u;nw,:«_u;m;u;v

to the organs and help regulate blood pressure by el os selus Rl
ual-hJ)lAuA\a.ﬂlm e
mulw cleall | cplsall cla i
il (Lase Kaigill) ool

« They are called muscular arteries as they consist of ===
Il ailandl
smooth muscle in their media &l i e o D
sl 2

« As ulnar and radial arteries. ol ool 3 (1) s cpyl] ksl gl Bl

(radial)

 They have thick wall and narrow lumen.

contracting or relaxing the smooth muscle in the media.’

Vessel Tunics
vy A. Tunica Intlma

« The arterial walls are thick because they need to be able

to withstand (maintain ) arterial blood pressure.

Q\ 2l il ailanll.3

Bl s G Lpetll L2 all gl 5 1) Tt Taalll 5 B o panlle
(INS[FNNTR

Lliall 5 Jos ol 8,008 46 5 o el Y 2y sanad
8oL aall @i o Los @iyl 3Lyl aall b gle

HUPEN RPN

b paliiy Lz Y1 () pall Jraanss ode (oorulont St (fnasl ) Dacagill oyl el Jons
sy (oo oLoalll colall Uacals Layhd Juand e ol patdl Ja ks §goadl il aulass



31 (il Sl 5 (Rrceshl) ol Eocesil cpalctll ool S 5y aplead ] i
Loy @lial 508 (o] (el s (ol Lo (oS o1 el

Structure of Medium Sized Artery Internal elastic lamina

—> (Tunica intima) Less) Kagill A
= Tunica intima: thin

(Gaeli sl le iy (Endothelium) Ll &Lkl Lall gand diadocal | 2sUall LA o dasura Lk goa lacfo] Bl le

- Endothelium: simple squamous epithelium resting on a basal lamina. ™™™

- Subendothelium Iaye?-‘"‘*w'***"”@“f# G, Bl oo H(Subendothelium) 3 ebl! oo Ll Tunica media

) ) ) . > 53,L 555 1(Internal elastic lamina) wlalull G, Luall //Q"
- Internal elastic lamina: is prominent. 5 n i o wse e st o clastio foore | IR

= Tunica media : thick e
- T RV T
It consists mainly of concentric Iayers of circularly arranged adv”:,',f;‘ia—y,, :
{unica media) Lose (S22 Vasa vasorum
smooth muscle cells (Up to 40 layers) . < @ ot o oo s -

- Variable amount of reticular and elastic fibers. il SW pedpiie S le gtz
olddgysSala g BUlKle s, ole siad AL g dsdiall

-The inter-cellular matrix contains proteoglycans and glycoproteins.s-

-4 8usase ((External elastic lamina) L, ladl 4,10 Lol

- External elastic lamina: is present.’ .. . e eis an

Medium sized
artery (T.S. ) H&E&

= Tunica adventitia : thick
-This forms about half the thickness of the media.
-It consists of collagen fibers , elastic fibers, fibroblasts and adipose

cells and nerves. :(Tunicaadventitia) Lasisf iS5 .3
PLEVIR)

L> Lose (3630 3 Lo il JSaiie

cali S (Gl oy 7 ) @i pull i Joad ole 85008 D58 anall Uneugill ol Jass TSl ikl s
oA LAY 15 aeagill sk e oalyetl] e ] 33wk (o Bgn Lusse (S5l (o6 oLl 5Lzl



Ll IS Gl ulyll ¢ 18T jial oy ((JUayY ) 8 piall Gl il €yt wdloadl 13a
L3 a5 (ol Il i) any oing oL ¥ o Taiall Tilegll olodal

‘(Arterioles) Jus,¥1 .1
52 Saaily Bl oyl Lo £ AT (Opmlyatll iua o S Y e Arterioles
Lk Lol esliaall o pisS) gl Baaly daul
« The smallest arteries branch as arterioles, which have only one or two smooth muscle

layers; these indicate the beginning of an organ’s microvasculature.

» Arterioles are generally less than 0.1 mm in diameter, with lumens approximately as

] ] ] Obaall dacs L85 (lumen) Ciyslad o as 0.1 Q»da‘uwsﬂu@uduaﬂn,ﬁ@
wide as the wall is thick.

« The subendothelial layer is very thin.
. . . A 30 Ll 3
Elastic lamina is absent. ST il e bl il Tlaals g o LIST 0055 e ¥l 0da T ging Las ipe olised wagd ¥ (JUa ¥ s

- The media consists of the circularly arranged smooth muscle cells. :(TunicaMedia) L. K31 4
Lo gyo Fyils bl oyo 0S50

- The adventitia is very thin. Lald Gzl

 These vessels are the major determinants of systemic blood pressurep

IJLL;’:H”J .6

all bis waant (od ool Jolall JUa Y1 it
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Cisa¥ w sl ole Sl a5, 8, g¥ ) S s adleal | 1ia
(L WL pailaddl yaayg (Inferior Vena Cava) e

g Wall quite thin. Intima usual.

; Y Media thin or absent. Adventitia

@ promment usually containing
- gitudinally-oriented

cle bundles. Valves

- Large veins: vena cava, Ry
La r e vel n S external jugular, pulmonary, £
external iliac. i
£
1S . ~dil
8,5 30, Wlall ailast! 1

Inferior Vena Cava o ol csisg le sl e o 5 pliad! a1 gl
el o3 (o aull 335 ple Lliadl o4 ae bt (3 Slolasall

1.1t has a very wide lumen with many valves. i
2.Structure: SN
% Tunica intima: :
« Endothelium: endothelial cells resting on a basal lamina. , (U unet
« Sub-endothelium: is thick and contain collagenous and Endothelium Tintima
elastic fibers. 5 ::;indoth\\ | }/Tmed,a
° : : 8,9¥1 o8 Buside 1l full LSy | LadU 18
Internal elastic lamina: is absent. ﬁgu&mwuwm musde\‘ \ '/
< Tunica media: ) <2y tip @~
= is thin, consisting of few smooth muscles cells and 5, /e,""‘ﬁgg‘ e
abundant C.T. -(Tunica Media) Luss Ksis: Longtud '~ }\ o “‘y
I el I (D o 55mS SlaaSy slealll o3lzall Lola n Juls sie oo (oS3 e DUNCIESE %,‘ g
= No external elastic lamina. 5. iy ofsmoI K g. ,‘ ‘I Tadventitia
v - PN 55001 8,91 (o T Lasiadly] Lissd angs Yo muscle T A
X T.unlca.n adventitia: | — \a" . ‘
o is thick and contains longitudinal smooth muscle . '
bundles that strengthen the wall to prevent excessive Ct—= | .-.J

distension . Hehmeyoine Z‘Tﬁ&l@‘@ e iy S
o Abundant vasa vasorum and lymphatics are present . e S e e e
aall

o Valves (Endothelium + core of CT ) are present. INFERIOR VENA CAVA (T.S.)

5,500 8y6¥) 5983

paall g Jolaill oo olieadl Cisa¥1 oy ysll Jio 551 5,531 S 5dl Lt sda oSaie
el peall wans ) BLAYL il () acanl] Dlicadl 152 Y1 cya g 1 pall LI
Ll o pais a8 ol aghuall &gl



Ty

7 Smooth muscle
fibers (bundles,
longitudinal section)

NN
1 Endothelium

2 Subendothelial
connective tissue

8 Vasa vasorum:

a. Arteriole
b. Venules
c. Capillary

3 Smooth muscle
fibers (circular)

T [ [
4 Tunica 5 Tunica 6 Tunica adventitia

intima media

WALL OF LARGE VEIN (T.S)



(Medium-sized Veins) aaall dacsic 83,5¥1 5 (Medium-sized Arteries) asall Uavusio Gl pill ops Wlagll 39540 i wdleal!

Medium sized A Medium sized V
- Thick wall ~ . . eThinwall

* Narrow lumen * Wide lumen
* T intima: thicker * T intima: thinner

* T media: thicker * T media: thinner

* Internal elastic L: a7 @401 | e Internal elastic L:
present absent

e T adventitia: thinner T e T adventitia: thicker
* Valves: absent P \&t media“\_,%/ «n *Valves: present

‘(Medium-sized Arteries) aaall dacugio cpalyll .1

o 1ylandle

LS tdallle

e (Tunica Intima) Leats) Kaigifle

4Saeaw ((Tunica Media) L Kagille

basass ((Internal Elastic Lamina) dala ) 4oty | Gaadlle
.44, :(Tunica Adventitia) Liiisaf Kaigille

Basase e i(Valves) olelowalle

:(Medium-sized Veins) aaall daiysio 84y5¥1 .2
\ 3y laalle
i aulg idasllle
] 443, :(Tunica Intima) L) [Kagille
.44, (Tunica Media) Luse Kugille
.4l i(Internal Elastic Lamina) dala ) 4oty | Gaadlle
e ((Tunica Adventitia) Lisids] (Kugills
Sasage ((Valves) clolowalle

tunica intima

endothelium

internal elastic
membrane

PO IR B
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LAY | LY elall) Gl Eaca¥ ) e Ko ST 0 links ole (553a5 by diacd daoy Eaace ams 5aali anadl Lacusio ol pdle
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Internal elastic lamina

Tunica intima

Tunica media

Elastic fibers

Tunica
adventitia

Vasa vasorum
Elastic fibers

Medium sized
artery (T.S. ) H&E&

Endothelium

T.intima

T.media

Smooth muscle
fibers

Medium sized
vein (T.S. ) H&E



Lgeall &l yuasll jailan

. . ey . e = -
e s Capillaries

egsSae 8 Hhad laiygie (ole (giate

Smallest blood vessels +« Average diameter — 8 um

Thin-walled & form plexus , @
which spread throughout the. % ...
tissue & continuous with ol

_."
<

O (ol 8
5

Site of exchange of gases,*~'¥

nutrients and metabolic ==,
wastes sl e

el all O Lihan e Bt

Abundant in tissue with high
metabolic rate like

— Kidney, liver and cardiac muscle

L)) Lal ! eYaall ol e od Layils5

L . e syl e . ) bl 2l

e S Jols ] @l ol Sl 03 8,55 gl sl S ppntdle (I3 okl Jolis b Tysoall & ptll Lo ¥ Eidll i
“f”" Ao Iy acdl s (Sl cLiial]

(Ll Eloae) Zulal] 3Lsalle



Lgandl &yl ailiad
gadll oyl s G551

sy Al 00 (35S0 sl Bl yuasd) ikl ) LA e

&iliy xaadi o3l (Endothelial cells) Lulad! WAL e Ca pi"a ries
e s cLady alas 05 el | Yl

« Capillaries are composed of the simple layer of endothelial cells rolled up

(bt J<as 2
as a tube surrounded by basement membrane. il st we g
7 bl o Cisaill Jals o) iy J<all

« The nuclei of endothelial cells are oval and bulge into the lumen of

capillaries ol o lpsnill gl 113
7 AV Taals pall Lola g5 e Loo e Sae 10 1 4 o Colie Losaall lppncall Lacesil ) JLadl

« The average diameter of capillaries varies from 4 to 10 pm, which allows
) . WAl ball 4
transit of blood cells only one at a time. .« uis ws g Perioytes) L bia L e Gypustl clpeai

Syl (aLeily aragi o8 aSaill (o e Lidis gadll &yl §lhua e &l

It surrounded by pericytes which are cells present at intervals along the

walls of capillaries
« Capillaries are generally grouped into three histologic types, depending on
the continuity of the endothelial cells and their basement membrane. These

: : : geall &l uatll ¢ 15315
are continuous, fenestrated and discontinuous. it e 2L s 11 5 ) L o ogonl] Sl
k 1l Gac & Laallg Lallad Lolal
> (Continuous) 8 yeicul | &l yaandl. 1
(Fenestrated) 4.&itl ol yuaill.2
(Discontinuous) dakaill ol el 3
LY Lzl
‘oljl_;_IIJJL.&JwLJYI;,!Silé\_ai_w.;llol):u..i.]l-
Lara g aall o La¥ | S Llalls (o Lall



sadll &l LS5
:(Endothelial cells) Llall Lyadl 48,1

on Sanly Fhake n (35S5 agall it lane
Shoan bt L bl s LAl sia Zalad! Lol

Structure of Capillaries 77 ol ) eialy S 3 s

The capillary wall is formed by Single layer of
d helial T :(Basal lamina) (sac &l < Liuall.2
endothelial cells ﬁ L] angs Zldl Lyl conse
= gl | Sl e S sl L&t
Glycoprotein layer of |« Sdloe o el gueld
X o8 Laall 13 el L(Glycoproteins)
Basal lamina N e o e
Lsoall olypall haa 5Ll 55

Out side the basal lamina-
Contractile cells wrapped
around the capillaries :(Pericytes) Linall Lolall.3

A dag (Sac @l Ll @y
Pericytes :t g :n (L;Jerirﬁesc)i@u Wis
o aelod LAl sda Dsenll &l yaill Jsa
Has only Tunica Intima ﬁ;l@kwaw'ﬁeﬂ'@ﬁeﬁ

=20

Lacks T Media and therefore no smooth muscle cells

Ligeall ol Ghas (o8 Snasll dulll4
Kl il (gle L (g 53as Gygond] ol e
(a) (b) Slas JSad @3l Basasll 2l g (Tunica Intima) Ly |
&l
:(Tunica media) dawgill &l CLe.5

oyl Gl ) B8 &gl ol ppatdle
cebeale Lilise LA (ole 553 ¥ (ILIL (Tunica media)
pall O ol Jouls e Loy o) Lt ye (o8 by 1ag
Lol

Pericyte

Basement
—  Membrane

Endothelial
Cell

rolaadle
gdﬁj Q:.A....Sj‘:{l) AR FY] Iy L?..A.JYI Jolaill e dgiiall ) Lgenll &l juadlle
s ond | L 1wl o Ll Ldidly (G5 S aniS



Types of Capillaries

« According to the
appearance under

the i

electron microscope, there -
are 3 types of capillaries:

S
1. Continuous T

:(Continuous Capillaries) 5 yeiwd | 4geall &l yuaidl 1
51 Sload oty Spaienay Lasiivwe Glyua ellins Lol ohpuntdl ope ¢ sill sda i pmibianlle o

Al Lol gy s -~ -
es Sa 10 I 6 cya Ll £l 3 1 uille S8 . ®

- " .

- s e

— 6-10 um D . @

G5 gmall 3lanlly il calall coSltall o T o s sl
e

-

:(Fenestrated Capillaries) L.&ill & genll &l yaaill .2

2. Fenestrated >

3. Sinusoidal —

Q} :(Sinusoidal Capillaries) Leuall Lgeull &l il 3
Ghan o 12 508 o ole Esing £l 0 da (pailarlle
Lase 35S olsas pall LA 550 oy Las
s Sao 40 5] B0 o Ll Tl kel
s allaall ¢ Lag Jlakll Sl o Lol (o angd @il
really pall s Joliill & ppatl| pse Usgeas s, ol pall € liny

st sl &l yenatlly £ e ST Wggas alskl g yas graras Las Zuladl LYAI JSA Gy s T 5 i sl ole 55383 &yl 8.ia 1 milanlle
ey Sae 10 11 6 o LT Shll gl 2 halle
elaa¥ly (SIS olably lodiall g e Jol (o) @ LinS (U1 Eaiail¥ (08 ansl 1adslle

30-40 ymD .- ,\_ =%
ge ¢ —'Jg e
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LA (s L ¥ Ll ole ol puntll i (5533 1 aall

o s g Ly ] s Lo il Continuous Capillaries

altie JSui Taan¥ gl g skl Jolits g &Y Lai|

- Continuous capillaries have many tight, well-developed occluding
junctions between slightly overlapping endothelial cells, which provide for
continuity along the endothelium and well-regulated metabolic exchange

across the cells. ) el bl 35 3
( prandl o8 (Gt SV 5 5a0ll
e bl Sue (o angls

* This is the most common type of capillary and is found in muscle,>--

FiLaiany
Gl
connective tissue, lungs, exocrine glands, and nervous tissue. o

« Ultra structural studies show numerous vesicles indicating transcytosis of

macromolecules in both directions across the endothelial cell cytoplasm.

> LGl e JAll i ole Ju Lon cilod] LT (o cdlimpsn ssmg BlSogll oyl el lSogll Lual
il LA 233 i e oo SIS (0 85I LS all (pmasilens )
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Continuous Capillaries

Continuous

Basement
membrane

Pericyte

Endothelial

Tight junction

cell

Pinocytotic
vesicles

(@) | east permeable, and most common
E.G., skin, muscle, nervous tissues, etc...



:(Fenestrated Capillaries) .81 4 goull & jua il

Fenestrated Capillaries _ s oo b bl e g ol 1080 Gl o lall g gins iyl
8 yaial |l Lgoall ol yanialls 4,80 8, Lgdall Hue BES ST linya
 Fenestrated capillaries have a sieve like structure that allows more
extensive molecular exchange across the endothelium.
 The endothelial cells are penetrated by numerous small circular openings or

e Y
LoesSall
fenestrations (L. fenestra, perforation) s o sl s ol (enestialions) b si i vl e diad 2Ll ol Slbdl !

Dl iy Datona s S antl 811 sl L o0 Sl lf 0 By Gty Slnke (355 il 03 dase
« Some fenestrations are covered by very thin diaphragms of proteoglycans
- The basement membrane however is continuous and covers the 7
fenestrations.
« Fenestrated capillaries are found in organs with rapid interchange of
substances between tissues and the blood, such as the kidneys, intestine

and endocrine glands. ~

v/
e aally Faca o olsall B yen Yol Qs G311 cLse¥1 o8 L &yl angs radsl
Sl
.;la_;}”‘
clasall saalle

eabaill S Liall Jie algall Flady G yon 1851 QUL 31 S lbaall 08 Gaan Fgn cali &l el 53




:(Fenestrated Capillaries) 4.8l 4 sonll &yl
olais of (Fenestrations) wugsi ode L& dgoall ol (553a5 106Gl
Sl laa U3 oo olisdall 5se S Las il | LYATT Jal3 5 000

Fenestrated Capillaries

__—— Pinocytotic
vesicles

e lSaal ! sl

sl iy yaione LR Lgaall &l yiaitll Suc 3l -Laalle

Lude Lola a5 (Pericytes) uiluw ) o dalas (458 Lalladl Loladl
Wl Ll o oS o Sue Ll gle Jaa

LEniles ope s Les (Fenestrations) 8,uS ol ole ol paill (g5ia5e
il g bl jalaia¥ ! i e s ST Lelany Los

- Fenestrations
(pores)

Intercellular
: cleft
gontm uous
asement membrane _
Endothelial
cell

Large fenestrations (pores) increase permeability

(b) Occurs in areas of active absorption or filtration
E.G., kidney, small intestine, endocrine glands etc...

s Doy pull o algall a peu Jobs () @ a3 (31 eliae¥ T (o8 o lanll sda aalsi a8l
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:(Sinusoids) si (Discontinuous Capillaries) dakiill 4 geull &l el

s s DiSCcontinuous capillaries

[7 @ybﬁﬂlqﬁnéiaw aledl Jolits rranws Los daliie yu

Discontinuous capillaries, commonly called sinusoids, permit maximal
exchange of macromolecules as well as allow easier movement of cells

between tlssues and blood_ Oans aall LA 55re b e b 1iag 858 (s (sl (§5ias (31 Lilhdl LA oo Bk po (5o Bugasll wluantl] lun

Syl S lsall
Syl e LYAL EaTl Asgn 33as Las funlsd ol Gsing Js Fatows Gl oyl sigd Sae il cLialle

« The endothelium here has large perforations without diaphragms and
irregular intercellular clefts, forming a discontinuous layer with spaces

between and through the cells. A1 1 oo i

pall 355 folay Las S, ST Uiy aaiie Sue s cLite Lpoal (35S Eom Tsaall Slpunll o (o A1 ¢ I5¥1 e Calinse

« Unlike other capillaries sinusoids also have highly discontinuous basement
membranes and much larger diameters, which slows blood flow.
« Sinusoidal capillaries of this type are found in the liver, spleen and bone

Marrow. N (sl
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Sinusoidal Capillaries

Fenestrations (pores)

Endothelial
cell

 Large
intercellular
cleft

Discontinuous
basement
membrane

() Most permeable. Occurs in special locations
E.G., liver, bone marrow, spleen
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