6-2 THE BLOOD SYSTEM

CIRCULATION

Prior findings:

Sartenes and veins were sepavqte olood NEetWOYKS .

- veins were thought to pump natural bleca which
was produced by e twen-

— arkevies were Hought o puMmp heat produced by the
heant \ia #he \ungs which cocled titkse bellows.

William Harveys &ndings :

S Aaykenes and veins are part o} A Single connecred
blaod néetwerk. ' ‘ i

— avieres pumped bleod kom heark 4o lungs &
body tissues

= veins returned blood to the heavt frm (unqsg
bady tissues:

oygans a.b o \

lesh o) bod '
£ ) = puUlmanary
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Pulmonouxg and S\;s+emcmc: ciydak'on

Heant - b\ chambers - 2 atria and 2 ventrcles

&
/< ARtna - ackt-~as Yeservoirs
>

- blaod returns to the heart and s colled via veins

- pPdssed on tothe ventricleg

¢ Ventricles - actas pumps

Dexpell the blood frgm the heart at high pressure
Vidl arkeries.
2 sets o). atna and ventncles
becduse'_— ,’Zdtsﬁﬂc’c \ocahons
Loy blood transport -

© 1 —Rightatnum
®0 - Leftk atnum

3 — Right venthicle
pY - 1left venoricle

B syetematic clvaulatbon®
/N, e leftside of the heart pumps oxygendted blood
avyound +he body

pulmaonany avadation:

The right side g +he heatt pumps deoxygenaited
blood to +he 1ungs toy oxygenawon:

‘

Y 2separatke ciradaokion for wungs and the bady:

Daouble civaulakhon: blgod travels twice througn ane
heart in ane complete cycle of the body:-
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ARTERIES ™

TUuNchon: +o convey blood ot high pressure om
+he heart +p the tssues a3 the bedy-

Ventncles —thiclks strong MUScles in +he waul

"PUMP bload into the artedes at high
pressune .

S brilichure & ar ténes

Tunica externa
oukeY layer.d ca\lagen

+o pyevent +he

Yuptunng oj +He arieny f"\

under high presSsHre’ >/

NaAYwWow cen braol
lumen

to mamtain a hign
bloc d pressure.

Tunica \nem e s medﬁa /<
e sm\oot:h endothetium . inner layerof muscleg, N
Forming the \ining <j elastc fpres to
e Qrt@“‘*’ maintain blocad flow .

(contrackdn g skretdning)
(SMaooh muscle Layen)

{
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8LO0OD FLOW

Pulses: blood £lows Wyough vne Qrtenes N Yep eated
SUrgeg called pukses:

Muscle A pres

S help forming a Ngidartenal wall :
mcapable o withstanding high blood pressure
withauk yupturing.

S contract o nawow ~Ane lWmen — increases pressure
between pumps ko maintain blood pressure .

/><



Elastc Bibyes:
Sallow Hhe artenad wall to streteh and expand
upan the flow o a puise thvough the (Umen.

Elastc recoi|

Pressure exkrted M P USh
| ON the wall is returned . the.bload
10 the b\dod wWhen the Qr.ete'nj’ | ffofward Hhrough
Tetuyns to its Normad SiLe- e areeries g
This s called elastic recoi|.  Maintaing precsure

CAPILLARIES

Function. toexcha.r\ge Matenals between the cel
N Qdssues and blood Savelling at tow pressure .
° bYomchmg of arten

eSanto capillanes ensures
blood i< Mmoving si

SWly and al| Cel\s are locAted
Neay ' Kisod SUpPPIY -
Structure -

*small diameten - allows Passaqge

of only a single
€d blaod cell at q tme (optimal

exchange).

> wall mgd e c) single loyercjcelils ~ to minimize
the di

F‘Pusion distance fov PErmMmeable matenals.




Incomplete

Basement basement membrane
membrane
i
Endothelial layer —

Intercellular gaps

Sinusoid

o

Fenestrated

Continuous

° held togethen
by Hight junchons

-have agpen

«in kissues ;
spaces bebtween

specialused for

G : £ SR abgoy pton - cells.
to timit pevmeability & $ ;
of Lavge Mmolecules cdnming pores  permeable to jarge
Kidney €g- hwenr
+LlOW oF eLOOD
‘ 3 . - SO [ —— =i
Filtration No net mov.ement Reabsorption

Arterial End
Net filtration pressure
=+10mmHg

Mid Capillary
Net filtration pressure
=0 mm Hg

highen hgdroStab'c |

blood stream intp the

Fluid exits capillary as
capillary hydrostatic
pressure is greater than
blood osmotic pressure

No net fluid movement
as capillary hydrostatic
pressure is equal to
blood osmotic pressure

Fluid re-enters capillary
as capillary hydrostatic
pressure is less than
blood osmotic pressure

Pressune forces
motenad Hrum the

TssUe Liuid.

\ower hydrostakic
pressure atliowe

mMmatevals fygm the

 Hosues t enter 4
~ blood s bream. .




VEINS

- Stucture and Eunchan

P thin outey 10y e~
less muscle and elashe

flore as blood pressdre

s \ow -

wide centval (umen

™ maximise 100

Mare e F-Fech'\fe
yeturn .

eNdothelium

-3 because o{ e low pesSsUre, they have vaglves which :
"Prevent Wick flow of blood

B Stop the bldod fromn paoling at the lowest extremires:

FLOwW OF BLOCOD

°veins fypically pdss between gkeletal muscle g TOUpS,
Which facilitate blood flow by penodic contractigng -

s§Keletal muscles cown biact — Squeeze the vein = blood

® flows fom +he sire o COMmpression:-
similareffect can be caused by the vhytmic aviena)
bUlge creqted by a pulse-



COMPARISON

* The capillary Is a significantly smaller structure and thus is

s Send blgog from
e heart

> high pressuve

* naywow lumen

s Hiek waol

* \avge amount

0] Mmuscle € ela shn
Hbreg

Capillary*

matenal
exchange

low pressure

exbremely
naywow \umen

extremely thin
W all

hane

shown at a substantially higher magnification than the artery and vein

send blood to the
heart-

low Pressuve

wilde \umen
hin waoll

SMatl amounts o
Mmuscte and elashn
Pybres.




ChqmbeYS’;

3121313131313131313:313

'Wo atna: smalley chambers - \eft-atium & fight atnum

WA Two ventncle s- larger chambers - ieft ventvicle ¢ lefPt
abtnum.

> ‘ tncuspid
VWA atriaventn cUlar. between atma & ventrcles -biscuspid it

2L pulmaonany

Blood vessels:

A VeNa cava: feeds into dpe Kght atnum
e yeturng dedxygenated blogd Fom +he body.

Send s deoxggenqlred blaod to +he Wings-

pulmonavy o4 into

: the | \
e eft atrnum

YETUrns oxygenated blood from e lungs.

aorka:. éxkends from +he le et ventricle
sénds oxygenatred blaod around t+he body .



HEART BEAT

contraction o heart begt is Mmyogenic -

(/(@\\‘
)

e signal for cqrdiac compression axises within the
heart tissue /rcelf.

'P"b‘rilla't\‘on:iYYegu\QT and un coovrdinated contracton
af Hhe heavt muscle

deibvillation: wen the novrmnal sinusyiyim may be
Te€-estabilished with a controlled electncal cfyent:
Mecnhanism af Heart beat:

celectnecal signatls are initiated by a sinoatnal nade.

°this Ctimulates the atma to contract and alse

Teldys gignalg ko an abneventmecular noade -

*the atmoventrcular node sends signdls o ventrculay

R B PR R B RRRRRER

purkinje fibres via a Bundle of Mis Within the wall o) NAA
septum:

- these Pufﬁmje foves cause the ventrcdlay wyg\lg o
contrack’

viaguf\dle
a3 His (s
"8 ® g - a
node node ventncal venth cad
puUur kinye
vs‘!bTQS

noYMAl sinus Thythm - 60 - 100pm
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e ' )
| l
t;‘ ° e pace maker is vequlated by the medulia

l‘ ablongata

A

; | © SYMaathetic nerves yelease naardrenaling which
§ i nNereases the heart va ke R

14
"A : ?O‘OSL)YY\PCH-heb'c neyves release acetylcholine
;i Which decreases the hedvrt rate -

‘ ;
i’d " IF A aige b increqied by the hsymanes -

k | advrengline and epinephnne -
b L’causes a- mave sustained elevahon in heark
’ Tate that that achieved by the acbon e he

brain stem.

,iu CARDIAC CYCLE

; descnbeg the events of a heart beat

S
D
: Zcomprised of ¢ ystole and oliastole:

‘ Ssystole ( contraction)

i " Atia contrack , atnal pressure exeeed s the venty culay
pressure.

’ j.-mis causes the GNOVQﬂMQilOY Valves te open S«
)

|
>

?A -VenbAcled contyact

> Venticad precsre exceeds the

N gS o
: ‘ athhal PresSSuUwg  (uhich causes the AV valves to
i" clsse and make the 15w saund .

1 - \
’ ;¢ Pressure buid s unt e ventricular pressure X Ce eqg
A i‘ the atnad pregsune.
N




° IS CQuses the semilunay valves to open el
blood flows into +he artenes-
Diastole (relaxa tion)

°Blogd flows into the artenes qnd the venthcular
pressurve dTbPS-

, The aovhic walve closes to prevent +ne backflow ¢f

blood Wwhich Initiates +he secand heart sound:

e When ventnculay pressure dreps below the
atrial pressue, AV valves open and the cydeis
yepeated-

CORONARY HEART DISEASE (o)

s covonary thrombasis 3 caused by clots within the
caYanany greenes: |

* The depositsS veduce the diameter
and increds€ 4he blocd pressure.

« This couses the walls to get damaged which

gets repairead by fibrous tssueg.

» The wall loses its elaghicdty and forms
atherosclevate Plaques.

“[f thes= plaques ruptyre, blood cletting 'S tnqgered
Which foyms a thvombus. g‘lﬂolaod

» This thrombus can bleck bload flow resultbing in o
Mmyocardiod infracton -

Thede events dollechvely are knNown s CHD.



