The heart is a muscuLar pumpe that generates the force required to move bLood
throudh the body’'s bLOOd VesSeLs. ALONI the way, 6Xy9en 2 hutrients in the bLood are
distributed to tissue CeLLs, WhiLe carbon dicXide 2 other waste Products are removed
2 transported bY the bLOOd tO various 6rJians £or dispesdlL. without circuLation,
deprived CeLLs Will begin irreversibLe change, WhiCh qUiCKLY Leads to their dedath. The
heart 2 bLOOd vesseLs todether constitute the cardiovascuLar system. buring normat
daiLy activities, the heart pumps the entire voLume of bLOOd arproximateLy every
minute.

 Veins carry bLood towanrd the heart

o _artenries carry bLood away from the heart

* GAs, hutrient, 2 waste

Systemic ———< —— Tissue cells

excnange Gccup i" caplllaries
MiCroesSCOPIC bLOOM vesseLs

that Lie between arteries 2

Superior
vena cava

veins: cariLLaries. Aveolus

Pulmonary
artery

Alyveolar Alveolar

- _cardiovascuLar system has e |

Alveolus

2 cLosed pathways/circuits

Pulmonary

Of DLOOd FLOW ‘L

Right atrium

puLmoenary circuit: system of : Tricuspld vaive (0

Pulmonary valve

— Left atrium
Mitral (bicuspid) valve (cut)
Left ventricle

Right ventricle — Aortic valve

Inferior vena cava Aorta

bLOOd VesseLs that transpeort

. Oxygen-poor blood
. Oxygen-rich blood

bLOOd between heart 2 LUN9sS — Blood flow

A Tissue cells
v Diffusion capillaries

* Sehds deoxygenated bLood



10 LUN9S to unLoad Ccarbon dioXide 2 PiCk up 6xygen
systemic Circuit: vesseLs that send oxygenated bLOOd 2 hutrients to dLL bodY CeLLS 2
removes wastes
* Pight Side Of heart Pumps bLOOd t6 PULMONAry Circuit 2 bLood returns to ridnt side of
heanrt
 Left Side Of heart Pumps bLOOd througdh systemic Circuit 2 bLoOd returns to right side

s Chopler 15.2

size 2 Location of Heart

// o outwanrd heart arrearance ocften referred to as
» Q Aorta

( cone-shared
. .-

Auricle of left atrium e hOLLOW W 4 doubLe pump leided iht(‘) Left 2 pight

Pulmonary trunk
.:A} S « tYPiCALLY SiZe Of FiSt but varies W body size
/ \’ A - dverage aduLt hedrtis 4 cmLong 2 9 cm wide
S o 2 g ronvenice . ©_LOCATEd i the mediastinum of thoracic cavity

 Just superior to the diaphraosm

« LateralLLy bordered bY the LUNIS, PosteriorLy by
vertebraiL coLumn, anteriorLy by sternum

« _heartbase (attaches to several Lar9ge bLood vesseLs) Lies under secohd rib

* inferior and extends dowh 2 to the Left, ending as a bLUntLY peinted Apex at LeveL of
fifth intercostal space

 POSSibLe to detect aricdL heartbeat by feeLingjListening to chest wall between fifth
2 SiXth Pibs, 7.5 CM to Left of midLine

coverings of the Heart



* _pericardium (pericardial sac) is
membranocus covering that encLoses

heanrt 2 proximal ends of Lar9e bLood Sk

7S
vesseLs it attaches to /ﬁi—/‘?'}—k  * 1.
N -\ m ; - Heart

Base of heart

fibrous pericardium: cutermost \ ¢

Apex of heart

connective tissue that covers 2 anchors

heanrt
e attached to central portion of
diaphraam, pesterior of sternum, The vertebral coLumn, 2 Large bLood vesselLs
associated with heart
o _Pericardium surrounds detLicate, doublLe Layered serous membrane
viscerat pericardium: inner serous membrane covering heart: aLse caLLed ericardium
» At base of heart it turns back uron itseLf forming cutermost serous membrane
Parietal pericardium: cuter serous membrane covering heart
« between parietadl and visceral serous Lavenrs is pericardidL cavity containing smatt

amount of serous fLuid

Right lung Left lung

(pericardial fLuid)
secreted by pericardial

membranes

« Pericardial fLUid reduces

friction between
o) membranes as heart
moves within them

pericarditis: infLammation

® Of pericardium often due



to virdL/bacteriaL infection, etc

cardiac tamponade: characteristics Sounds heard by stethoscore, Sharp stabbing pain

often feLt posterior to sternum, fLUid buiLds Up in pericardial cavity and puts

pPressure on heart, interferes with heart mevements restricting its abitity to

property pume bLood

o _Other symptoms inCLude anxiety, rarid/difficuLty breathing, Lightheadedness,
parritations, PaLLor, 2 chest pain

* May be treated bY inserting syringe into chest wdtl to remove accumuLated
pericardial fLuid

WALl of the Heart

The WALl of the heart is composed of three distinct Layers: an outer pericardium, a

MmiddLe myocardium, and an inner endocardium.

epicardium: viscerdat part of pericardium on

heart’s surface

Pericardial
cavity

Parietal
pericardium

corresponds to viscerai rericardium

—Fibrous
pericardium

pProtects heart by reducing friction

 thih serous membrane Endocarditm
" g ;Coronaw
yocardium blood vessels
« COnhective tissue covered bY epitheLium o
(visceral pericardium)
« CONNeCts cariLLaries 2 nerve fibers
« deeper portion tyricaLLy contains adipose tissue L"’Ve’d :°’""°s“‘°"b Function
Epicardium erous membrane of connective tissue Forms a
(visceral covered with epithelium and includes blood protective
mggcapaium: musc‘_e lagep Of the hear‘t pericardium)  and lymph capillaries and nerve fibers; adipose outer
tissue around large blood vessels of the heart  covering;
* CONSIStS Lar9geLy of cardiac muscLe tissue that serous fluid
e i ot
pumps DlOOd Gut 0f hea"t Ch("“ber‘s lymph capillaries and nerve fibers from the heart

chambers
. . . Endocardium Membrane of epithelium and underlying Forms a
® musc"e flbe"s I'le '" place Sepa"atea bg connective tissue and includes blood vessels protective
and specialized fibers inner lining of

connective tissues suppLied wWith bLOOd theichambers

and valves



cariLLaries, LYmph cariLLaries, 2 nerve finers

endocardium: inner Lining of heart chambers

* ePitheLium 2 underLying connective tissue that contains eLastic 2 coLLagden finers

« CONLAINS bLOOM VesseLs 2 covers specidLized cardiac ceLLs caiLed purkinge fibers

* Liesin aLL chambers 2 covers dLL structures

Heart chambers 2 vaLves

« _heanrt is divided into four h6LLOW Chambers, two 0h edch Side

o upPer chambpers caLLed atria have thin Watls 2 receive bLood returning to heart

o SMALL, warLike proJjections caLLed auricLes extend anteriorLy from atria 2 Work to
increase bLood voLume caracity of atria

* LOwer chambers caLLed ventricLes receive bLood from atria 2 contract to force
bLOGd out of heart into arteries

vena cava: one of two Large veins that conveys 6xy9en-poor bLood to right atrium

 superior vena cava

 inferior vena cava

o SmadtLer vein carLed coronary sinus aLse drains venous bLood into rigdnt atrium fFrom
myocardium

atrioventricuLar vaLve (Av vaLve): cardiac vaLve between an atrium 2 ventricLe

o Atrium oh each side communicates w it’s corresponding ventricLe throudh an erening
guarded bY AV vaLve

« this vaLve ensures che-way bLood fLOW between atrium 2 ventricLe on each side

tPicusPid vaLve (ridht AV vaLve):heart vaLve between ridht atrium 2 right ventricLe

» COMPOSeEd Of thiree LeafLets (CUsps)

o PErmits bLOOd tO6 move £From ridht atrium to rigdht ventricLe

* Prevents bLood £rom Moving in opposite direction



o CUSPS £OLd OUt Of WAY A9AiINSt ventricuLar waLL when bLood Pressure is greater on

atrial side

* CUSPS CLOSE When bLood
pressure is Jgreater in
ventricuLar side

chordae tendineae: strong,

fibrous Strings that attach to

CUSPS of tricuspid vaLve 2

originate from smaLlL meunds

Right
atrium

Of cardiac musctLe tissue

Cusps of
tricuspid
valve

PapiLLAPY MUsCLE: any mMuscLes that extend inward from

Chordae <
tendineae -

the ventricuLar wall of the heart to wWhiCh the chordae

Interventricular
septum

Papillary
muscles

tendineae attach

* Pight ventricLe has a thinner myocardium than Left
* Pi9ht Chamber PUmps bLOOd a Short distance to LUn9gs

aJdinst reLativeLy bLood FLOW resistance

o Left ventricLe forces bLood to dLL other bodY pParts

— il (bicuspid) valve against Ireater resistance to bLood fLOW

Fibtous skeletorf

puLmoenary trunk: divides to form Left and ridnt

puLmonary arteries that Lead to LUN9S

Opening of
left coronary

artery o PULMONAry vaLve: vaLve Leading £rom right ventricLe

Pulmonary valve

10 pULMONAry trunk: PuLMoOnaAry semiLunar vave

(b)

o PULMONnary vatrve is at base of trunk Which consists

Of three cusps

 Left atrium receives bLood £rom LUNIS through four



puLmonary veins, two from ridht LUNI9 2 twWO from Left LUNI

mitraL vaLve: vaLve between Left atrium 2 Left ventricLe: bicuspid vaLve

o _MitraL vaLve prevents bLood from fLOWINYG back into Left atrium from Left
ventricLe when ventricLe contracts

mitraL vaLve proLapse (MuP) affects up to 6% of Us popuLation

W MVUP 6ne/both mitrdl vaLve cusps stretches 2 buLges into Left atrium during

ventricuLar contraction

sumptoms of MUP: Chest Pain, paLpitations, fFatigue, 2 anxiety

PeoPLEe W MUP are more susceptibLe to infective endocanrditis

aorta: maJjor systemic artenry that receives bLood directLy from Left ventricLe

o Aorta has many branches disturbing bLood throughout body

acrtic vawve: vaLve in acrta near its origin that prevents bLood from returning to

Left ventricLe

o _aortic vaLve consists of three cusps

* Mitral 2 tricuspPid vaLves aLse caLled atrioventricuLar vaLves bC they're between
atria 2 ventricLes

o _PULMonary 2 acrtic vaLves aLso cdLLed semiLunar vawves bc their hdLf-moon share of
their cusps

skeLeton of the Heart

* PiNgs of connective tissue surrocund puLmonary trunk 2 aorta at proeximat ends

* PiNgs Provide attachments for heart vaLves 2 muscLe fibers 2 prevent cutLets if
atria 2 ventricLes from diLating during contraction

 fibrous rings aLongd w connective tissue in part of septum between ventricLes make
the SkeLeton of the heart

BLOOd FLOW ThIrough the Heart, LUN9s, 2 Tissues



TABLE 15.2 | Valves of the Heart

Valve Location Function

Tricuspid valve  Opening between right atrium and right Prevents blood from moving from the right ventricle into the right atrium during ventricular
ventricle contraction

Pulmonary Entrance to pulmonary trunk Prevents blood from moving from the pulmonary trunk into the right ventricle during ventricular

valve relaxation

Mitral valve Opening between left atrium and left Prevents blood from moving from the left ventricle into the left atrium during ventricular
ventricle contraction

Aortic valve Entrance to aorta Prevents blood from moving from the aorta into the left ventricle during ventricular relaxation

* DLOOd ALWAYS FLOWS iN 6he-waYy direction throudh puLmonanry 2 systemic circuits

+ deoxydenated bLOOd 2 bLOOd high in CAarbon dioxide enters ridnht atrium throudn

venat cavae 2 corenary sinus

* 94s exchange 0CCurs between bLood in cariLLaries 2 air in aLveoli

« CArbon diocxide (imetabolLic waste produced by CeLLS) Leaves bLeOd then exhaLed

BLOOd SUPPLY t0 the Heart

The first two branches of the aocrta, caLLed the right and Left coronary artenries,

SUPPLY DLOOd tO the tissues of the hedart Their oPenings Lie just surerior to the acrtic

vaiwve.

* _Pight coronary artenry passes aLong atrioventricurar suLcus between right atrium @

Pidht ventricLe

* 9ives Off tWO MaJor branches: pesterior interventricurar artery (travets aLong

posterior interventricuLar suLcus 2 suppLies posterior waLLs of both ventricres) 2

Superior vena cava Y i\ Left lung

Right pulmenary
artery

Alveolus
Pulmonary capillaries
) D
PulnmrmvyJ
capillaries

Right pulmonary

veins

Right atrium
Tricuspid valve

Pulmonary valve

Right ventricle

Inferior vena cava

Systemic capillaries —=

Pight margindlL branch (passes aLong Lower

border of heart)

Superior vena

Y capillaries in
upper body tissues cava ™~
i S
2 - . =
myocardium Coronary sinus _’—p\, Right ;tnum ‘
Jower body !lssuesm Inferior vena cava e 1 T"c"s:" valve ‘
| Right ventricle ‘
( Pulmonary valve ‘
Alveolar capillaries Left pulmonary
in left lung artery )
o - - - Pulmonary
) trunk
Alveolar capillaries Right pulmonary \
in right lung artery

(b) Pulmonary circuit



* Pi9ht marginaL branch suppLies WALLs of right atrium 2 right ventricLe

o _CircumfLeX branch (6he branch of Left coronary artery) fOLLOWS atrioventricurar

suLcus between Left atrium 2 encircLes heart as it travets posteriorLy

o _anterior interventricuLar arteryjLeft anterior

descending artery is in the anterior

interventricuLar suLcus 2 suppLies the watls of

both ventricLes
* _branches of coronary arteries feed

myocardium cariLLaries

Aorta

Part of
aorta
removed

Aortic
valve
cusps

Right.coronary
artery

Opening of
left coronary
artery

o _SMmadtlLer branches of these arteries usudtiLy have

connections anastomoses)

between bLood vesseLs that Provide aLternate pathways £or bLOOd FLOW, ALSO caLLed

coLLatenradat circuLation

Superior vena cava

Left pulmonary artery
Right pulmonary
artery
Pulmonary trunk
Left pulmonary veins
Right pulmonary
vélns I - Left auricle

Left coronary artery

Right auricle Great cardiac vein

Anterior interventricular artery

h
Right coronary (left anterior descending artery)

artery
Anpterior cardiag veins _
Left Ventricle
Small cardiac vein
Inferior vena caya
Right marginal
branch

Apex of the heart

Aorta Supérior veéna cava
Right pulmenary

Left pulmonary artery artery

Left pulmonary
veins

Right pulmenary
veins

Left auricle

Circumflex branch

Great cardiac vein
Left atrium

Right atrium

Inferior vena cava
‘Coronary sinus
Middle cardiac vein
Left ventricle

Posterior interventricular
artery

Apex of the heart

Right ventricle

(b)

AN angicIram (radiograrh) of the coronary arteries is a

diagnestic procedure used to examine sPecCific bLOOd vesseLs.



iSChemia: thrombus/emboLus that partiaLLy bLOCkS/narrows coroenary artery branch

g causes a decrease in bLOOd FLOW

* iSChemia Pain usuaLLy harpens during PhysicdL activity When oxy9en demand exceeds
SUPPLY, rest usuatLLy soLves this

« emotionat disturbance may aLse trigger angding pectoratis

* ANJina pectoratis feeLs Like heavy pressure, tightening, or saueezing in chest,
usuaLLy behind the sternum/in anterior urper thorax 2 may radiate to neck, jaw,
throat, Left shouLder, Left upper Limb, back, or urper andomen (profuse
perspiration, dif ficuLtLY breathing, hausea/vomiting is aLse possibLe)

* bLOOAY CLOt MAY ObStruct coronary artery (coronary thrombnaoesis), kiLLing that part
Of the heart

+ death 6f myocardium is caLLed myocardial infFarction (Mi), or heart attack

* DLOOd FLOW iN VeSSeLS 6f myocardium is peorest during ventricurar contraction bc

myocardium comperesses bLoOd vesseLs upon contraction which interferes w bLood

fLOW
Aorta
cardiac vein: any bLood vessels that ; {
Right coronary artery Left coronary artery
returns bLood from the venues of ; * ; ;
; POSte”.or Right marginal Circumflex ) Antengr
interventricular i s interventricular
the myoecardium to ceronary sinus a“iw ¥ } ‘”‘i“
- branches of cardiac veins drain Capilaries In Cophlaries I capllarias I capilaries
ventricular walls of right walls of left ventricular
walls atrium and right atrium and left walls
bLOOGd that passed througn * Vefi"c'e Veic'e ;
cariLLaries of myocardium Ca’d‘ive‘”s
coronary sinus: Large vesseL on C°’°”iy sinus
posterior surface of heanrt into Right atrium

WhiCh cardiac veins form



systoLe: Phase of cardiac cycLe wWhen a heart chamber wall contracts

diastoLe: Phase of cardiac cycLe when a heart chamber watl reLaxes

cardiac cycLe: seauence of myocardial contraction 2 rerLaxation that constitutes a

compLete heartpbeat

o during cardiac cycLe, reguLar pattern of impuLses are senerated, 2 the eLectrical
activity of the heart can be measured 2 recorded 6h an eLectrocardiosram (ECG,
EKG)

+ two heart seunds associated W edach cardiac cycLe

cardiac MuscLe ceLLs

* intercaLated discs connect adjacent
cardiac muscLe ceLLs

+ WithinintercaLated discs are
interceLLuLar proteins caited

desmosomes that withstand tension

2 hOLd CeLLS together

* 9aP JUNCtiONS enaplLe action potentials to spredad throudh ceLL hetwork
functional sYncytium: mass of CeLLS Performing as a unit: those of the heart are
Joined eLectricairy

« two structures in heart: in atridl wdLls 2 in ventricuLar watls

« N this region srecidLized conduction fibers connect the atrial syncytium 2

ventricuLar syncytium



cardiac conduction system

« throughout heart are CLUMPS 2 Strands of specidlized cardiac muscLe tissue
 Instead of contracting, these specidlized ceLLs L e i
initiate 2 distribute action potentiaLs (cardiac sA nodeJC‘ \

impuLses) throughout myocardium

bundle
branch

* fibers are seLf-ignitabLe @autorhythmic) 2 they AV node

AV bundle

make up the cardiac conduction system which Right bundle

branch
coorndinates cardiac cycLe events

sinoatrial (sA) hode: mass of specidlized, Purkinje fibers

Interventricular
septum

noencontractiLe ceLLs beneath ericardium in ridht

atrium near opening of surerior vena cava

* CCLLS Of SA hode are continuous w CeLLS of atrialL syncytium

* SA NOde activity is rhythmic: as CeLLS initiate one impuLse after ancther averaging
100 times a min in aduLts

pacemaker: mass of specidaLized cardiac muscLe tissue that controLs rhythm of

heartbeat; sinocatridL noede

* Pight 2 Left atria contract aLmoest simurtaneocusLy

o _cardiac impuLse passes dLong seecidLized honcontractiLe muscLe ceLLs caiLed
JUNCtions fibers of the conduction system

atrioventricuLar (Av) hode: specidLized mass of cardiac muscLe fibers in the

interstitiaL septum of the heart that conducts cardiac impuLses from the

sinoatriaLnode to AV bundLe: AV hode

* DC fibrous skeLeton is incarablLe 6f CONdUCting an ImpuLse, AV hode Provides onLy
nermat conductive pathway between atrial 2 ventricuLar syncytia

atrioventricuLar (Av) bundLe: 9roup of speciaLized muscLe fibers that conducts



impuLses £rom the atrioventricuLar hode to purkinge fibers in

SA node
; ventricurLar muscLe of the heanrt: AV bundte:; bundLe of His
Atrial syncytium PUrkinge finers: specidLized cardiac muscLe fibers that conduct
* cardiac impuLse £from AvV bundtLe into ventricuLar watLs, aLse

Junctional fibers
caLLed subendocanrdidlL conducting network

AV node o CELLS 0f myocardium in ventricuLar watLs form irreguLar

WhoPrLs (SpirdlL patterns)

Bundle branches

Muscle of
ventricular walls

Purkinje fibers

\ 4

Ventricular syncytium

(b)

ELectrocardiadram
eLectrocardioIram: recording if eLectrical activity associated w the cardiac cycLe

(ECGJEKC)

TO record an ECG, eLectrodes are pLaced on the skin dnd 2 connected by wires to an
instrument that responds to Small eLectricdl Changes. These changes are recorded on
an eLectronic device and may be dispLayed on a screen or printed 6h a moving Strip of
parer. A nermat ECG pattern incLudes severdal defLections, or waves, during each
cardiac cycLe. Between cycLes, the muscLe ceLLs remain poLarized, with no detectibLe
eLectricdL changes. when the SA node initiates the cardiac impuLse, the atridl ceLLs
depoLarize, Producing an eLectricaL change. A defLection occurs, 2 at the end of the

eLectricalL change, the recording returns to the base Line. This first defLection



Produces a p wave, corresponding to a depoLarization that spreads £from the SA hode

throudh contractiLe CeLLs 6f both atria that Leads to atridlL contraction.

i B WA A nOrmaL ECG /d% VVVVVVVVV I ﬁ){\if\—} NiE ......
Heart.sounds 0 ; . N e
. heanrtbedt hedrd through stethoscope R

2§ 2 |
SOUNdS Like LUDD-dupp ’QO fot ]
- _heart sounds are due to vibrations in . & mme

heanrt tissues associated W bLoOd turbuLence when heart

=

vaiLves cLose

0 «200 - 400 - 600
Milliseconds

 fiPst heart sound, “LUbb”, 6Ccurs after ventricuLar
systoLe begins, when Av vaLves cLose
+ SECONd heart sound associated w acrtic 2 puLmonary vaLves are heard by Listening
from second intercostal space on either side of sternum
o _Aortic sound comes £rom right 2 PULMONIC SGUNd comes from Left
« SOUNd associated W mitral vaLve can be

heard from fifth intercostat space at

) - . .
Aortic area ! @ Pulmonary area "'pple l-l"e 0" '-eft
T
N saae ! » SOUNd Of tricuspPid vaLve can be heard at
Tricls| pid > ~ ,Q—,—— Mitral area

A Ao
\ ‘ r fifthintercostal space Left of sternum



Pressure 2 veLume changes buring a cardiac
cycLe

DUPing a cardiac cycLe, the pressure in the
heart chambpers rises and faLLs: pressure
Changes oren and CLOSE the vaLves. BLOOd fLOW
through the heart is driven by pressure
changes, as bLOOd fLOWS dOWh 4 pressure
Iradient. earLy in ventricuLar diastoLe,
ventricuLar pressure is Lower than atrial
Pressure 2 Av vaLves open. ventricLes then
fiLL W bLOOd. 70% Of Peturning bLeod enters
ventricLes before atria contraction, 2 the

ventricuLar pressure increases. FoLLOWINI

m Hg)

(m

Millivolts

120

sel
100 [~ valve

80

60

Atrial
systole

Atrial
systole

Atrial
diastole

Ventricular
diastole

Ventricular
systole

Ventricular
diastole

Ventricular
systole

Ventricular
diastole

Pressure changes

Electrocardiogral

m (ECG)

Lubb:
AV valves close

atriaL depoLarization, atridL systoLe £orces remaining 30% of bLOOd into ventricLes, 2

ventricuLar pressure increases. when the ventricLes have reached the end of their

diastoLe, bLood voLume in ventricLes has peaked. AS the atrid reLaxes, the ventricLes

depoLarize, ventricurar contraction begins, 2 pressure within ventricLes rises

SharpLy. when the ventricuLar pressure exceeds atridl pressure, the Av vaLves CLose.

At the same time, the PapriLLArY muscLes contract, BY PULLIing 6h the Chordae
tendineae, they prevent the Cusps of the Av vaLves from buLging too far into the
atria. buring ventricuLar systoLe, the AV remains CLosed, Because the atria are
PeLaxed, Pressure within their chambers is Low, even Lower than venous pressure. As a
resuLt, bLOOd FLOWS iNtO the atria frem the attdched veins, That is, as the ventricLes
are contracting, the atria are fiLLing With bLOOd, ALlready Preparing for the next

cardiac cycLe.



Pulmonary
valve closed

Atria.in )
systole Aortic

valve closed

Tricuspid
and mitral

valves open )
Ventricles

filling during
ventricular
diastole

(a)

Pulmonary
valve open

Aortic

Atria valve open

filling during
atrial diastole

Ventricles
Tricuspid in systole
and mitral

valves closed

(b)

AS ventricuLar systoLe prodresses, ventricuLar pressure continues to increase untit it
exceeds the pressure in the puLmonary trunk (right side) 2 acrta (Left side). The
Pressure differences open the puLmonary 2 acrtic vaLves, 2 bLood is ejected from
edach ventricLe into its corresponding artery. As bLood fLOWS cUut 6f the ventricLes,
ventricuLar pressure beging to drop. ventricuLar reroLarization Leads to ventricurar
diastoLe, IS the ventricLes reLax, pressure within thehn drops ParidLy compeared to the
pPressure of the order and puLmoenary trunk, causing the cLosure of the semiLunar
vaLves. The ventricLes continue to reLax. As sooh as ventricurar pressure is Less than
atrialL pressure, the AV vaLves open, and the ventricLes begin to fiLL enhce more, buring
this fFiLLing Phase, the atria and ventricLes are in diastoLe. The systemic circuit has a
high Pressure compared to the LOW Pressure of the puLmonary circuit. ALthoudh both
ventricLes eject the same voLume of bLOOd, the Left ventricLe heeds a Ireater
strengdth of contraction to Force bLOOd adainst this higher pressure, wWhicCh is Why the
Left ventricLe has a thicker myocardium than the rigdht ventricte.

ReguLation of the cardiac cycLe

o _cardiac center in the meduLLa cbLoN9ata is responsibLe FOr nervous system

reguLation of heart



aroti
sinus
Receptor Y
Cerebrum ——+ /
(frontal y
Sensory or section) S ) / ensor
afferent neuron /( : bers |
Hypothatamus
=J
Medulla oblongata l

Central Nervous System (transverse section) ’/

Motor (efferent) fibers
of parasympathetic

Cardiac
center vagus nerve

Motor or
efferent neuron

Spins
Effector (muscle or gland)  aneverse sections)

(a)

|
“Motor (efferent)
fibers of sympathetic nerve

(b) — Sympathetic trunk

o _Parasymeathetic fibers that
innervate heart arise from neurons in meduLLa ebLoengata 2 reach heart via vagus
nerves

o _Sympathetic fibers reach heart by means if acceLerator nerves

hyperkaLemia: eLevated bLoOd pOtassium LeveLs

hypercaLcemia: excess of caLcium ions in bLeod

Arteries 2 ArterioLes

arteries: strong, eLastic vesseLs adarted £or transporting bLood away from heart

under reLativeLy high pressure

arterioLes: SmaLlL branch of an artery that communicates w a capriLLary network

o aArtery watl Consists 6f three Layers/tunics: tunica interna (intima), tunica media, 2
tunica externa (adventitia)

 tunica internais the innermoest, comeosed if Layer of SimpLe Squamous epitheLium

(endotheLium), that rests oh connective tissue mem. rich in eLastic 2 coLLagen fibers

roreceptors



+ tunica media is the middLe Layer 2 makes up buLk of arteriaL wdll 2 CONtAins SMooth
muscLe CeLLS that encircLe tube 2 thiCk Layer of eLastic connective tissue

+ tunica externd is the cutermost Layer that is reLativeLy thin 2 chiefLy Consists of
connective tissue w irreguLar eLastic 2 coLLagen fibers

vasoconstriction: decrease in diameter of bLood vessel

vasodiLation: increase in diameter if bLoOd vessel

Arteriole

o WALLS Of LAr9er ArterioLes have three Lavers

simiLar to those of arteries but middLe 2 cuter

Smooth
muscle cell

Layers thin as ArterioLes arprodch cariLLaries Endothelium

Precapillary

o _anrtenrioLes give off branches carLed sphincter

Capillary

metatrioLes that Join cariLLaries

« _SoMe pLaces metarterioLes connect

Metarteriole
(forming
arteriovenous
shunt) =

directLy to venutes, 2 bLood entering

them can bypass cariLLaries

Precapillary
sphincter

« Cconnections between arterioLe 2 venous
Pathways are caiLLed arteriovenous

Shunts

Blood flow —— Blood flow



cariLLaries
cariLLaries: smatLest-diameter bLood vesseLs that most often connect smatest
arterioLes 2 smatLest venuLes

 _cariLLaries are extensions of inner Linings of arterioLes in that their walls are

Tissue fluid

endotheLium
- )
Basement membrane Incomplete basement @

membrane

Endothelial cell

Fenestrations Large cavities

Tissue fluid

Endothelial cell

. Capillary
(@) (b)

()
« Sin9Le Layver of sauamous epithelLial ceLLs
 thin wWALLs form semirermeabie Layer
continuous cariLLaries associated W muscLe tissue, moest conn. 2 nerveus tissue
fenestrated cariLLaries associated W endocrine ILands, kidneys, 2 smatl intestine
Lining
o fenestarted cariLLaries have Large hoLes
Arteriole o .
Within their pLasma membranes 2 between
endothelial ceLLs WhiCch make them more
‘Leaky”
cocilars sinuseciddl cariLLaries associated w Liver, spLeen,
2 red bone marrow have Largest oprenings
* higher tissue’s rate of metaboLisSm, the

Venule densenr its cariLLary networks

* if aduLt cariLLaries were unwound 2 Lined end

10 end they would be 25,000-60,000 MiLes LONI



* during exercise bLood is directed into CariLLAPrY hetworks of skeLetdL muscLes where
more exygen 2 hutrients is required 2 Produces moere metaboLic waste (Carbon
dioxide)

PrecariLLary sphincter: Smeoth muscLe that encircres cariLLary where it branches off

to an arterioLe/metarterioLe

o _PrecariLLary sphincter may cLose a cariLLary by contracting or cpen by reLaxing

The vitdL function of exchanging gases, hutrients, 2 metabolLic bYy-rProducts between

the bLOOd 2 the tissue fLUid SUrrounding the CeLLS takes pPLace in the cariLLaries. The

biochemicaLs exchanged move throudh the capiLLAry wallLs bY diffusion, fiLtration,

OSMOSIS, and transcytoesis.

o _diffusion is most important means of transfer between bLood 2 tissue fLuid

« Substances that are soLubLe in LiPid,(0xy9en, carbon dioxide, 2 fatty acids) can
diffuse through moest ceLL membrane areas bC they’re mainLy comeosed of

PhOSPhOLIPIdS

4 “Lymphatic o
T

o _PLASMA pProteins

(aLbumins) 9eneratry

remain in bLeod bC

Net force at arteriolar end

Net force at venular end

they're not Livid-

Outward force of hydrostatic pressure 35 mm Hg . Outward force of hydrostatic pressure 16 mm Hg
Inward force of osmotic pressure 24 mm Hg Inward force of osmotic pressure 24 mmHg

soLubLe 2 they're too i g & mm g
Large to diffuse through membrane ChanneLs/oPenings between endothelidl ceLLs of
most capilLLaries

- in fiLtration, hudrestatic Pressure £orces moLecuLes threugh a membrane

- fONCe heeded FOP fiLtration faciLitated by bLOOd Pressure in capiLLaries 9enerated
when ventricLe WalLs contract

« WALLS Of arteries 2 arterioLes are too thick to aLLowW bLOOd COMPONENtS to Pass



througdh

* Presence of an impermeant seLubLe 6h one Side of ceLL membrane creates 6Smotic
pressure

* COLLOId 6SMOtiC Pressure describes oSmotic effect due to pPLasma proteins

e At venuLar end, fLUid reabserertion predominates

* histamine may increase bLOOd fFLOW tO CapiLLAriesS causing excess fLuid to enter
spaces between ceLLs

o PpULMoONary edema (When LUngs fiLL w to6 much fLuid) can accomeany aq faiLing Left
ventricLe/damagded mitral vaLve

 PeripheraL edema is when tissues sweltl

ascites: serous fLuid accumuLation in abdeminat cavity

+_Aascites may occur when there's a decrease in PLasma proteins Liver disease)

venutes 2 veins

venutes: vesseL that transports bLood fFrom cariLLaries to a vein

vein: vessel that transports bLood to the heart

* in terms of PermeaniLity the smaLLest 6f venuLes are simiLar to cariLLaries

\

* WALLS Of Veins are composed of three Layers

+ Vein tunica media is Less deveLored compared to that of the

T

Toward
heart

arteriaL watl
« Veins have thinher walls that have Less Smeoth muscie 2
@ ®) Less eLastic connective tissue than comparapie arteries
(LUMens have 9greater diameter)
< Many veins particuLarty in upper 2 Lower Limbs have vaives wWhich PreJject inward
£rom their Linings

+ _vaLves composed of the LeafLets that CLoSe if bLOOd bACks UpP in a vein



 SYstemic veins FUnction as bLood reserveirs, useful in times 6f bLoOd LOSS

TABLE 15.3 | Characteristics of Blood Vessels

Vessel
Artery
100
90
80 -

Arteriole

~
o
T

[}
o

Large
[ EAELS

Percent distribution
al
o

40 | Capillary
30 - . Small
veins
20 and
venules
10 - - -
Venule
(o]
Systemic Lungs Heart Systemic  Capillaries
veins 10-12% 8-1% arteries 4-5%
60-70% 10-12% Vein

Type of Wall

Thick, strong wall with three layers
—an endothelial lining, a middle
layer of smooth muscle and elastic
connective tissue, and an outer
layer of connective tissue

Thinner wall than an artery but with
three layers; smaller arterioles have
an endothelial lining, some smooth
muscle tissue, and a small amount
of connective tissue

Single layer of squamous

epithelium

Thinner wall than an arteriole, less
smooth muscle and elastic
connective tissue

Thinner wall than an artery but with
similar layers; the middle layer is
more poorly developed; some have

valves

Function
Transports blood under
relatively high pressure from

the heart to arterioles

Connects an artery to a
capillary; helps control the
blood flow into a capillary by
vasoconstricting or
vasodilating

Allows nutrients, gases, and
wastes to be exchanged
between the blood and tissue
fluid; connects an arteriole to
avenule

Connects a capillary to a vein

Transports blood under
relatively low pressure from a
venule to the heart; valves
prevent a backflow of blood;

serves as a blood reservoir

o _term “bLoOd Pressure” refers to pressure in arteries surpLied bY branches of aorta

(systemic artenries)

ArterialL BLOOd Pressure

SYStOLIC Pressure: highest arteriaL bLood Pressure during cardiac cycLe: 6ccurs in

systoLe

diastoLiC Pressure: Lowest arterial pressure during cardiac cycLe: occurs during

diastoLe

SPhyamomancmeter: instrument used for measuring arteriaL bLood pressure

PUuLSe: SUr9e of bLOOd Pressure feLt throudh artery watLs dur to contraction of heart

ventricLes



The difference between the SYStoLic 2
diastoLic pressures (Sp-pp), caLLed the puLse
pPressure (Pp), is normatLy about 40 mm H9.
The average pressure in the arterial
system is aLso of interest because it
represents the average force throughout
the cardiac cycLe driving bLood to the
tissues. 10 arproximate this force, caiLed
the mean arteridlL pressure, add the
diastoLic pressure to cne-third of the puLse
pressure (op +1/3 pp),
Factors That InfLuence ArterialL Bp
o _arteridaL Bp depends on a variety of things
(cardiac cutput, bLOOd voLUmMe, peripherat

resistance, 2 bLOOd ViSCOSitY)

Blood volume Heart rate Stroke volume
increases increases increases
Blood pressure increases

Peripheral resistance
increases

Blood viscosity
increases

Systemic blood pressure (mm Hg)

120

100

80

60

40

20

Large arteries
Small arteries

Large veins
Vena cava

Small veins

Capillapes

Arterioles

| |
| |
|
| |
| |
| |
| |
1 |
I
| |
| |
1 |
| |
| |
I |
| |
| |
1 |
I |
| |
1 |
| |
| |
| |
| |
1 |
|
| |
I |
| |
| |
| |
|
| |
| |
|
| |
I
1 1

e ——
Distance from'left ventricle

Temporal a.4@

ﬁ' Facial a.
Carotid a. —
- < \
Brachial a. ——— =
y

Radial 8. =% : Femoral a.

o ) t

I

b \

#&——Popliteal a:

\ |

Dorsalis pedisa. —— = ¢&—— Posterior tibial a.

Stroke voLume: voLume of bLood the

ventricLe dischardges w each heartbeat: sv

cardiac cutput: voLume of bLoOd Per minute that the heart pumps (stroke voLume in
miLLiLiters muttipLied by heart rate in bPm); Co
bLOOd VoLUME: totdL amount 6f Formed eLements 2 PLasma circurLating within

cardiovascuLar system



* bLOOd voLUMe varies W age, body Size, 2 sex (UsuaLLy 5 Liters £or aduLts/gy of body
weight in kiLegrams: 1 k9 water =1Liter)

* bLOOd VOL. 2 bLOOd PPressure can be reguLated by hormone reLease

« _antidiuretic hormone (ADH) secreted bY posterior pituitary ILand in response to
dehydration acting on kidneys to retain water

When Low bLOOd Pressure is detected bY the kidneys, the enzyme renin is secreted

WhiCh begdins a process caLLed the renin-angictensin-aLdosterone system (RAAS) that

Leads to the Production of andiotensin Ii. This hermone stimuLates thirst in the

hypothaLamus 2 stimuLates dLdoesterone secretion by the adrendl ILand. ALdosterone

iS a hormone that increases sodium retention, 2 watenr fOLLOWS,

Peripherdal resistance: resistance to bLood fLOW due to friction between bLOOd 2 bLOOd

vesselL watls

Control center
Autonomic nervous -
system activates

effectors ViSCOSItY: dif ficuLty W WhiCh the moLecuLes if a
Lﬁf‘ fLUid fLOW PASt one another

o Effectors
Receptors ! Eﬁectors\ Heart rate A
B d Peripheral , | decreases,
sensetne resistance W@ | stroke volume control of BLOOd Pressure

increased pressure decreases decreases

Cardacouut BLOOd Pressure (BP) is determined by cardiac

PN Y-t output (CO) 2 periphenral resistance(PR) according

too high

t0 this reLationship:

Normal blood
pressure
less than

. e BP=COXPR

too low

/ end-diastoLic voLume: bLoGd voLume remaining in

Stimulus Response
Blood pressure falls Blood pressure returns toward normal

the ventricLes at the end of ventricuLar

Receptors Effectors Cardiac output aiastole

Baroreceptors | Peripheral » increases
sense the resistance
decreased pressure increases

end-SsYStoLic voLume: bLOOd voLUme remaining in

Control center

it Y ’= the ventricLes at the end of ventricuLar systoLe

Effectors
effectors Heart rate §

V is:f;izsvesl'ume . el o
increeses VeNnous return: cardiac cutput Limited by



amount of bLoOd returning to ventricLes

PreLodd: voLume of bLood FiLLing reLaxed ventricLes prior to their contraction

 _PeLationship between ceLL Lengdth (due to stretching of cardiac muscLe just before

contraction) 2 ferce 6f Contraction catLed Frank- Cardiac output increases

starting Law of the heart
contractiLity: measure if the force senerated by

contraction of the heart muscLe when given voeLume of

bLOOd in the ventricLes

afterLoad: force required to open semiLunar vaives to

eJject bLOGd From ventricLes: determined Lar9geLy by

\4

Blood pressure increases

<=

Baroreceptors in aortic arch and
carotid sinuses are stimulated

-

Sensory impulses to cardiac center

<=

Parasympathetic impulses to heart

-

SA node inhibited

arterialL pressure ;
. R . Heart rate decreases

o CAardiac cutpbut 2 reripherdadl resistance are controired ;
in part by baroerecertor refLexes Blood pressure returns

toward normal

o _decreasing arterial Bp initiates cardioacceLerator

refLex, WhiCh sends sympathetic impuLses to sA node

Rising blood pressure

v

Stimulation of baroreceptors in
aortic arch and carotid sinuses

v

Sensory impulses to vasomotor center

\ 4

Vasomotor center inhibited

v

Less frequent sympathetic impulses
to arteriole walls

v

Vasodilation of arterioles

v

Decreased peripheral resistance

v

Blood pressure returns toward normal

o VASOMOtOPr center of meduLLa obLongata continuocusLy
sends sympathetic impuises t6 Smoeoth muscLe in
arterioLe watlLs

o VasomMotor center’'s CONtroL of vaseconstriction 2
vasodiLation especiaLLy important in arterioLes of
abdominat viscera

vVenous BLOOd FLOW

* DLOO fLOW throudh venous system onLy partiarly the
direct resuLt of heart action 2 depends oh other

factors to create a pressure Iradient



o _contraction of skeretaL muscLes helpPs Push bLOOd through venous system toward
heanrt

* _Pespiratory movements move venous bLood

To heart

centrat venous pressure Relaxed

skeletal
muscle

* dLL Veins (excert those returning to heart Vein

Valve open

from LUNYS) drain into right atrium

Contracted
skeletal
muscle

o _Pressure in right atrium carted central

Vein

venous pressure

Valve
closed

o tWO Primary paths of circuLation: pPuLmoenary circuit 2 systemic circuit

o PULMONnary circuit sends 6xXY9en-pPoor bLOOGd to the LUNIS to PiCk up 6xy9en 2 unLoad
Ccaroon dioxide

 SYstemic Circuit sends 6xy9en-rich bLOOd 2 hutrients dLL bodY CeLLS 2 removes wastes

puLmonary circuit

* [iN LUNYS, PULMONnAry arteries diverage into Lobar branches (3 6n ridnt side, 2 6n Left)

* 94ases are exchanged between bLOOd 2 air as bLO6d mMEves throudh aLveoLar
cariLLaries

* Pight ventricLe contracts w Less force than Left

o arteridL pressure in puLmonary Circuit is Less than systemic circuit: aLveoLar
cariLLary pressure is Low

* _epitheLiaL ceLLs 2 aLveoLi are So tightLy Joined that sodium, chLoride, 2 Potassium ions,

as wWelLL as ILucese and ureaq, enter interstitidL space but do hot enter aLveoli



Lymph flow

5" /Blocd fow * bLOOd entering venutes of

rumenay cepten N ( ' ( puLmonary circuit is rich in e6xy9en

@ Slight net outflow

of fluid*from capillary

2 LOW in carbon dioxide

5 / Alveolar air

)
\ e
)
o 4 .
Y/ //
| J, )
° pillary wall

<o Alveolar wall .Y
Q:K\“ - /’g 4
R e
e . ‘:'< \

o fOUPr puLmonary veins (two from

€dach LUNn9g) return bLood to Left
T atrium which compLetes vascuLar
LOOP Of PULMONnAry circuit

systemic circuit

0XY9en-riCch bLOOd MOVES £From the Left atrium into the Left ventricLe. contraction of
the Left ventricLe forces this bLOOd iNTE the sYstemic Circuit, which incLudes the aorta

2 itS branches that Ledd to dLL of the bodY tissues. The sYstemic Circuit aLse incLudes

the cariLLaries, venuLes, 2 veins that return bLood to the ridht atrium,

Chaopter 15.7 =

acrtic sinus: SweLLing in the acrtic watl, behind each cusp of the semiLunar vaive

* Pight and Left coronary arteries arise from two aortic sinuses

 three maJjor arteries originate £from the arch of the aorta aoertic arch):
brachioCephadtic trunk, Left common carotid artery, 2 Left subcLavian artery

aortic bodies: structure associated W the wadll 6f the aortic arch that contains

chemoreceptors

The brachioCephdlic trunk SupPpPLiesS bLOO tO the tissues of the upper Limb 2 hedd, as its

name sug99ests. It is the First branch £rom the aocrtic arch 2 rises through the

mediastinum to a peint near the Junction of the sternum in the right cLavicLe. There it

divides, 9iving rise to the right common carotid artery, which SUPPOrts bLood to the



Pight Side Of the neck 2 hedd, 2 the ridht subcLavian artery, which Leads into the right

arm. Branches of the subcLavian artery aLso SupPLY bLood to Parts of the shourder,

neck, 2 head.

Left common carotid artery 2 Left subcLavian artery respectiveLy are second 2

third branches of acrtic arch
upper panrt of descending a order is
Left of midLine but extends
mediateLy 2 Lies anterior to
vertebraiL coLumn at Level of 12
thoracic vertebrae

part of descending acrta above

diaphradm is thoracic aorta

Right common carotid a

Right internal jugular v. Left common carotid a

Left internal jugular v.

Right subclavian a, ——
Brachiocephalic trunk ———— Left subclavian a.
Right subclavian v, —— ———— Left subclavian v.

Brachiogephalic vv. -

Superior venarcava Aortic arch

— Ligamentum arteriosum
Right pulmonary a.
Left pulmonary a

Right pyimonary wv.

Left pulmonary vv.
Left auricle

Right auricle ——

BeLOW the diaphradm, the descending acrta becomes the abdominal aorta, 2it

branches to the abdomindlL wdll 2 severdlL abdomindl ordans, These branches incLude

the fOLLOWINY:

1.

CeLiac trunk: Left 9astric, spLenic, and hepatic arteries WhiCh SUPPLY urper portions

Of the digestive tract, spLeen, 2 Liver, respectivery

Phirenic arteries: paired arteries that SUupPLY bLOOd tO diaPrhraim

surerior mesentric artery: Larde unpdired vesseL that branches to Parts of

intestinaL tract 2 most of transverse CoLoh of Larde intestine

suprarendl arteries: SUPPLY bLOOd to adrendl ILands

renat arteries: passed Lateratrry from acrta to kidneys, where each artery will

divide further in kidney

gonadal arteries: In mare 2 femate, in femate —paired ovarian arteries arise

from aorta 2 pass into PeLvis to SUPPLY ovaries: in maLe-spermatic arteries



Right common carotid a. —\

Right subclavian a.

Brachiocephalic trunk

Aortic arch

Ascending aorta

Right coronary a.

Phrenic aa.

Celiac trunk

Hepatic a.

Right gastric a.

Right suprarenal a.

Right renal a.

Geonadata.

Middle sacral a.

Right common iliac a.

(a)

/ Left common carotid a,

Left subclavian a.

Left coronary a.

Abdominal aorta

Left gastric a.

Splenic a.

Superior mesenteric a.

Lumbar a.

Infesior mesenteric a.

Left common iliac a.

9.

originate in simiLar Locations 2 course
downwanrd and pass throudh body watl
bY WAy of inguinaL candl to suppLy testes
inferior mesenteric artery:Lead to
remainder of transverse coLon,
descending coLon, SiImeid coLon, 2 rectum
LUmbar arteries: arise from posterior
surface of acrta in Lumbar vertebrae
region, these arteries SUPPLY muscLes of
SKih 2 poesterior andominal watl

MiddLe sacra artery: smatl vessel

descends mediateLy from acrta aLongd anterior surfaces of Lower Lumbar

vertebrae, transports bLood to sacrum 2 CoCcyx

« Abdominadl acrta terminates near brim of PeLVis, divides into right and Left

common iLiac arteries

TABLE 15.4 Major Branches of the Aorta

Portion of Aorta  Branch

Ascending aorta  Right and left coronary arteries
Arch of the aorta  Brachiocephalic trunk

Left common carotid artery
Left subclavian artery
Descending aorta
Thoracic aorta Bronchial artery
Pericardial artery
Esophageal artery
Mediastinal artery
Posterior intercostal artery
Abdominal aorta  Celiac trunk

Phrenic artery

Superior mesenteric artery
Suprarenal artery

Renal artery

Gonadal artery

Inferior mesenteric artery
Lumbar artery

Middle sacral artery

Common iliac artery

General Regions or Organs Supplied
Heart

Right upper limb, right side of head
Left side of head

Left upper limb

Bronchi

Pericardium

Esophagus

Mediastinum

Thoracic wall

Stomach, spleen, liver
Diaphragm

Portions of small and large intestines
Adrenal gland

Kidney

Ovary or testis

Lower portions of large intestine
Posterior abdominal wall
Sacrum and coccyx

Lower abdominal wall, pelvic organs, and lower limb

Abdominal
aorta
Splenic a.
Celiac a,

Hepatic a.
P (celiac trunk)

iy
o

Y Ve
Renal aa. ~
Intestinal
branches from
superior
mesenteric a.

Branches
from inferior
mesenteric a,

Common
iliac aa.

(b)




Artenies to the Brain, Hedd, 2 Neck

- _bpranches of SUbcLAViAN in CoOmmen carotid arteries suppLY bLoOd tO brain, head, 2
neck sthuctures

- Main divisions of subcLavian artery to these regions are: vertebral, thyrecervicat,
2 costocenvical artenries

- vertebral artenries arise £rom subcLavian
arteries in base of heck near tips of LUNIS |

- in cranial cavity, vertepral arteries unite
t0 fOPM d sindLe basiLar artery

- basiLar artery terminates by dividing into
two Posterior cerebral arteries that SUpPLY
o6CCiPitaL 2 temporal Lobes of cerebrum

- POsterior cerebral arteries help form
cerebral arterial Circie (circLe of wiLlis)

at base of brain which connects vertebrat

Internal carotid a.
to arterial circle
and brain

artery g interndl carotid artery systems e

External cafotid a

 The CircLe is compLete and 6NnLY 20%-30% Of Compron carotid 3.

popuLation

* Short vesseLs branch at

thyrocervical axis to

P thyroid ILand, parathyroid

Lands, Larynx, tracheaq,

esophagus, 2 Pharynx, as

weLL as to various muscLes

in heck, shouLders, 2 back



« costocervicalL arteries are third vesseLs to branch from subcLavians, carry bLood
0 muscLesS in heck, back, 2 thoracic watl

The Left 2 Pight commohn carotid arteries ascend deepLy in the neck on either side. At

the Level of the upper Laryngeal border, theYy divide to £orm the interndl 2 externadl

carotid artenries.

The externdl carotid artery courses upward 6n the Side 6f the head, 9iving of f

branches to structures in the neck, face, jaw, SCaLp, 2 base of SKULL. The main vesseLs

that oridinate from this artery incLude the fOLLOWINI:

1. superior thyroid artery to the hyoid bone, LArYnx, 2 thyreid ILand

2. LinguaL artery to the tongue, muscLes of the tongue, 2 saLivary ILands benedath the
tongue

3. faciaL artery to the pharynx, paLate, chin, Lips, 2 hose

4, occipitaL artery to the scaLp ohn the back of the SkuLL, meninges, mastoid process, 2
various neck muscLes

5. Pesterior quricuLar artery to ear 2 scaLp ever ear

The externdL carotid artery terminates by dividing inte the maxiLLary and

superficiaL tempordl arteries. The maxiLLary artery suppLies bLoOd to the teeth, Jums,

Jaw, Cheek, hasdl cavity, eyeLids, 2 mehinges. The superficidL temporal artery extends

10 the parotid saLivary ILand into various surface regions of the face 2 scaLp.

The internal carotid artery bedins Laterdl to the externdl carotid artery, then
extends mediateLy to fOLLOW a deep course upwanrd aLong the Pharynx to the base of
the SKULL. Entering the cranidl cavity, it Provides the maJjor bLeod SUPPLY to the brain,
The maJjor branches of the internadl carctid artery incLude the fOLLOWINY:

1. OPhthdLmiC artery to eyebdll 2 various muscLes 2 accessory organs within orbit



2. posterior communicating artery that forms part of the cerebral arterial circLe
3. anterior caroctid artery to the Choroid pLexus within the LaterdL ventricLe of
brain inte nerve structures in brain
The internal carotid artery terminates by dividing inte the anterior 2 middLe
cerebral arteries. The middLe cerebraL artery passes throudh the Lateral tissue 2
sSuppPLies the Lateral surface of the cerebrum, inCLuding the primary motor 2 sensery
areas of the face 2 urper Limbs, the oprtic radiation, in the speech area. The anterior
cerebrdal artery extends anteriorLy between the cerebraL hemispheres 2 suppLies the
medidL surface of the brain.
Near the base of each internadl corroded artery is an enLarsement catLed a carotid
Sinus that contain baroerecertors that CONtroL bLeod Pressure. A number of Smatl
epitheLiaL masses, caLLed carotid bodies, are aLse in the watl 6f the carotid Sinus, The
carotid bodies have chemoreceptors that act with these of the aortic bodies in
Monitoring bLedd Chemistry to reguLate circuLation 2 respiration.

Artenries to the shouLder 2 upper Limb

 SubcLavian artery continues into arm, passes between Subclavian a. —

Axillary a. ~ 4 >
cLavicLe 2 £irst rib, 2 becomes axiLLary artery e yameral —————— )

circumflex a.

Anterior humeral
circumflex a.

o AXiLLAPY artery suppLies branches to structures in Brachial a.

Deep brachial a.

axiLLa 2 chest watl

Radial recurrent a.
Ulnar recurrent a.

* brachidL artery courses aLong humerus to eLbow, gives

Radial a.

Ulnar a.

Pise to deep brachidlL artery that curves around the Principal

artery of

thumb Deep palmar

arch

humerus 2 suprpLies triceps brachii muscLe

Superficial palmar
arch

Digital a.

o uLhar artery Leads downward on uLhar side of forearm
to Whist

* RadiaL artery (continuation of brachidlL artery) extends aLong radial Side of



forearm to wrist
Artenies to the Thoracic 2 Abdomindl watls
* BLOOd reaches thoracic wWall througdh vesseLs inCLuding subcLavian artery 2 thoracic

aorta

« SubcLavian artery contributes to surpPLY

Internal intercostal m

through interndl thoracic artery that

origdinates in base of the neck 2 passes

Internal thoracic a
External intercostal m

downwanrd on pLeura 2 behind upper Six rib

Costal cartilage

cartiLage: gives off to interior intercostat

arteries to upper six intercostal spaces

« PoSterior intercostal arteries arise from thoracic acrta 2 enter intercoestal
spaces between 3rd-iith Pibs 2 branch to SUPPLY intercostaL muscLes, vertebra,
sPinaL cord, 2 deep muscLes of back

 interndL thoracic 2 externat iLiac arteries provide bLo0d to anterior andominal
WaLL: paired vesseLs originating from abdomindlL acrta inCLUding phrenic 2 Lumbar
arteries, SUpPPLY bLOOd to structures in Lateral 2 pesterior andomindl watl

Arteries to the peLvis 2 Lower Limb

* AbdominalL artery divides to form

common iLiac arteries at LeveL of PeLvis

brim: vesseLs Provide bLOOd to PeLvic
or9ans, JLuteat region, 2 Lower Limbs
« internat itiac artery Jives off many

branches to various peLvic muscLes 2

viscerat structures, as wellL as two

JLuteaL muscLes and externadl Jenitatia



Important branches of this vessel incLude the fOLLOWINY:

1.

2,

iLioLumbar artery to iLium 2 muscLes of the back

superior and inferior gLutedt arteries to the JLutedL muscLes, PeLvic muscLes,

SKin 6f buttocks

interior pudendaL artery to muscLes in the distal portion of the dLimentary canat,

externdl 9enitatia, and hip jeint

superior 2 inferior vesicLe arteries to the urinary bLadder: in mates, these vesseLs

aLso SupPpPLY the seminat vesicLes 2 the prostate ILand

MiddLe rectaL artery to the rectum

uterine artery to the uterus and vagina

obturator artery to the adductor muscLes of the thigh

o externatiLiac artery provides main bLoOd SUPPLY
to Lower Limbs: passes dowhward aLeng brim of
PeLVis 2 9ives of f two Large branches: inferior
epigastric artenry 2 deep circumefLex iLiac artery

* Midway between pubic SYMPhYSIs 2 anterior
superior iLiac spine, the externatl iLiac artery
becomes femorat artery

The femonraL artery, wWhich passes fairLy cLese to

the anterior surface of the urper thigh, gives off

many branches to muscLes 2 surerficial tissues of

the thidh. These branches aLse SUPPLY the skin of the 9rein in the Lower abdominalL wWatl.

Important subdivisions of the femorat artery incLude the fOLLOWINY:

1.

2,

surerficialL circumefLex iLiac artery to the LYmph hodes 2 Skin 6f the 9roin

superficialL epigastric artery to the skin of the Lower abdomindl watl



3. superficiaL and deep externdl Pudendat
arteries to the SKin of the LOWENP ADAOMeN 2 v
externat genitatia B“'”;v:}:'ft‘

4. deep femordL artery (Lardest branch of the
femoraL artery) to the hip joint 2 muscLes of

the thidh
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5. deep denoccuLar artery to distdL ends of thigh

S

muscLes 2 t6 an anastomosis around the knee

Joint
- as femordL artery passes behind medial distat o 5 2
femur 2 reaches ProximaL borden of popLitea. A
£0SSa. it becomes PopLiteal artery | ;
- antenior tibiaL artery passes downward o ffffj W

between tibia 2 fibuLa 2 continues into the fOOt as dorsatis pedis artery, surPLying
bLOOd tO instep 2 toes

 _posterior tibidL artery (Larger of the two popLitedl branches) descends beneath the
CAaLf muscLes 9iVing of f branches to Skin, muscLes, 2 other tissues of the Le9

o Lar9gest branch of posterior tibial artery is fibuLar artery, which extends

downwanrd dLong fibuLa 2 contributes to anastomosis of ankLe

venous circuLation returns bLood to the heart after 9ases, hutrients, 2 waste are

exchanged between the bLood 2 bodY CeLLS,



veins From the Brain, Head, 2 Neck

 _externdl juguLar veins drdin bLeod from face, SCALP, 2 suPerficidlL heck regions: they
Just found on either side 6f the heck, Passing over the sternocLeidomastoid muscLes

s omnamic 2 beneath pLatysma, 2 empty into the ridht 2 Left
subcLavian veins at neck base

* internaL juguLar veins arise £rom many veins and venous

- | \ ‘ sinuses of brain 2 From deep veins in parts of face 2 heck

‘  UNiONS Of internadl juguLar and subcLavian vein's form

Lar9ge brachiocephatic veins on each side, then merge in

Right axillary v.

9 mediastinum 2 Jive rise to surerior vend cava which entenrs

Right brachiocephalic v.

the ridht atrium
veins £rom upper Limb 2 ShouLder
* deep venous drainage of urper Limbs bedins in digitadl veins that drain intoe pairs of
radiaL veins 2 uLhar veins, whiCch menrge to form a pair of brachidl veins

* basiLic vein passes aLong back of ferearm oh uLhar side s ——_
—==(

N
then curves forwanrd to anterior surface beLow eLbow Alary v.

Cephalic v.

 CePhALiC vein courses upward on Laterdl Side of urper Brachial v

Basilic v.

Limb £rom hand to SheuLder then pierces tissues 2 Joins

Median cubital v.

Cephalic v.

axiLLary vein, beyond the axiLLa becomes subcLavian vein

Basilic v.
Radial vv.

« in eLbow bend, median cubitdl vein ascends fFrom cephatic "

XL Dorsal arch v.

/4

vein on Lateratl side of forearm to basiLic vein ch medial

Side: Large vein is usuaLLy visipLe beneath the skin 2 is

often used as site £Or veniruncture when bLeod sampLe is heeded
veins £rom the Abdominadl 2 Thoracic watls

« tributaries of brachiocephdlic 2 dzy96s veins drain abdominal 2 thoracic wWatls



Internal jugular v.

—_— * AZY90S vein originates in dorsat

External jugular v.

Brathiocephalic W.
Subclavian v.

abdomindlL wWall 2 ascends throudh

Superior vena cava Cephalic v.

Accessory*hemiazygos v

itercostav. mediastinum on right side of

Axlllary v.

Posterior

vertebral COLUMN t0 Join superion
veha cava
. pPostenrior intercostal veins on rignt
side drdins intercostal spaces
. supeprior 2 inferior hemiazyges veins receive bLoOd FPOM POSterion intercostal veins
onLeft
« Pight 2 Left ascending LUMbar veins W tributaries that incLude vesseLs From Lumpar
2 sacraL regions
_Veins £rom the Abdominat viscera
hepatic POPtaL: Venous sustem that Peturns bLood £rom didestive tract 2 spLeen to
Liven
hepatic Sinuseids: vascuLar channeLs in hepatic LobuLes
« hepatic POPtaL sUstem aLLOWS bLOO tO FLOW FPOM dastrointestinal organs to Liver

before returning to heart

Liver

Hepatic
portal v.
Gallbladder
Pancreas
Superior

mesenteric v.

Small intestine

Ascending colon

Descefiding colon

Right common iliac v.

Rectum Left external iliac v.

Left internal iliac v.




The tributaries of the hepatic portat vein incLude the fOLLOWINYG vesselLs:
1. ‘Pight and Left 9astric veins £From stomach
2. ‘superior mesenteric vein from smatl intestine, ascending CoLon, 2 transverse
coLon
3. spLenicC vein from a converagence of severdal veins draining the seLeen, pancreas, 2
PoOrtion of stomach: as WeLL as its Largest tributary, inferior mesentenric vein
from descending CoLon, Siamoid CoLON, 2 Pectum
 About 80% Of bLOO FLOWINY tO Liver in hepatic portdl system comes from cariLLaries
in stomach 2 intestines
« LiVer heLps reguLate bLoOd concentrations of recentLy anserbed amine acids and
LiPidS bY modifying them into FOrms that the ceLL can use, 6Xidizing them, or changing
them intoe storage forms
hepatic vein: bLood vesseLs that return Low-0Xy9en bLood £FPom Yyour Liver back to the
heart:; these veins emety into the inferior vena cava
veins from the Lower Limb 2 pPeLVis
o at knee LeveL, anterior 2 pesterior tibial vein
form singLe trunk: popLitedl vein, which continues
upPwanrd throudn thigh as femorat vein then
becomes externat iLiac vein
« SMALL Saphenous vein begins in Laterat pertion of
foot 2 passes upwanrd between LaterdlL maiLLeoLus,
ascends back of caLf, behind knee, 2 Jjoins porLiteal smallsaphencus v
vein

* 9reat sarhenous vein (Longest vein in body)

originates on medial Side of FOOt, ascends front



Of medidL maLLeoLus, 2 extends up aLong medial
side of Le9d 2 thidh

* in PELVIC region, vesseLs Leading to internat iLiac
veins transport bLood away £rom organs of

reproductive, urinary, 2 disgestive systems

 these veins formed by tributaries
corresponding to branches of internat itiac
artery such as JLuteat, pudendal, vesicat,
rectat, uterine, 2 vaginal veins

* internatitiac veins originate deep within peLvis

and ascend to PeLvic brim, then unite w right 2

Left external iLiac veins to form common itiac

veins, then merge to Produce inferior vena cava at Level of 5th Lumbar vertebraq

« _heart may hermadtty Shrink sLightLY with age, but disease may enLarage it

 invascuLar system, ade-rerLated Changdes are mest arparent in arteries

+ Veins may accumuLate coLLagden 2 caLcify but do hot change as much with age as
arteries

one study compared to vascuLar endothelLial Linings of athLetic 2 sedentary

iNdividuaLs of various aJes 2 found that the status of the vesseLs of the exenrcising

eLderLy were very simiLar to these of either athLetic or sedentary peopLe in their 208,

Many studies have correLated reguLar exercise to Lowered heanrt disease risk in oLder

peorLe.



