Circulation in animals
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Circulatory systems in animals

* Blood
 Blood vessels
 heart



Exception to the rule
gastrovascular cavity and
sponges




Open circulatory system

Tubular heart
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Closed circulatory system

Capillary beds
Arterlole

Artery
{O,-rich blood)

Vanula

Vein

Atrium
Heart
Ventricle

Gill Artery
capillaries {O,-poor blood)
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Roles of the circulatory
system

Transportation of oxygen and carbon dioxide
Nutrients from the digestive system

Waste and toxic substances

Distributes hormones

Regulates body temp

Prevents blood clots

Immune system



Vocabulary

* Atrium

* Ventricle

* Arterioles

» Capillary beds
* Venules

* Veins



Evolution of the circulatory
system - fish

Gill capillaries

Systemic capillaries
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Evolution of the circulatory
system - amphibian

Lumg and skin capillaries

Systemic capillaries
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Evolution of the circulatory
system - bird or mammal

Lung capillaries

Pulmanary

circuit

Svystemic capillaries
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Human heart

Right side of the heart (smaller side) is for
pulmonary circulation.

Left side of the heart (larger side) is for
systemic circulation.

Cardiac cycle -alternating contractions of the
atria and ventricles

Systolic pressure - ventricle contractions
Diastolic pressure - resting



Human heart

e Atrioventricular valves
« Semilunar valves



Human heart

Right
atrium
Left
atrium
Semilunar Semliunar
walve walve
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Right Laft
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Cardiac cycle
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Pacemaker

» Sinoatrial (SA) node

» Atrioventricular (AV) node delays the
signal 0.1sec.

* Fibrillation - uncoordinated heartbeat.



Pacemaker

Specialized

Pacemaker
(SA node) .

Right
atrium

ventricle
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Blood pressure
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Overview of human circulation
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Structure and function of
blood vessels

Capillary
EBasement

membrana

Epithelium
Epithelium

Smoath
muscle

Conneclive

Connective | =
tizssue I""h...

tissue

JJ -9 Artericle
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Blood pressure in the various




Structure and function of
blood vessels
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capillaries

Capillaries leak due to the high
pressure they are under.

Interstitial fluid bathes the cells.

Because of the diameter of the
capillaries cells are single file.

Capillaries also pick up the waste
products.



Movement in and out of
capillaries

Osmotic

Arterial pressure pressure Venous
end of end of

capillary capillary

Interstitial Met fluid Net fluid
fluid movement out movement in
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Pumping blood in veins-due to
small muscular wall

IIIII

Walva
(closcd)




Regulating blood flow In
capillaries

* Not all capillaries have blood in them.

* Open and close In response to the need
of the tissue.



Sphincters relax

Precapillary sphincters Thoroughfare

Arteriole Venule

@) Sphincters relaxed
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Sphincters contracts

Thoroughfare
channel

Arteriole E - -r\ Venule

@ Sphincters contracted
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Lymph system

Closely associated with circulatory
system.

Removes excess fluid leaking from
capillaries

Transports fats
Important in the immune system.



Lymph system

Lymph node Thoracic duct, ] #,/..‘Lymph ok
Right lymphatic )

duct, entering i - » £ SRR MY Masses of
uEin ?/&:— : & -4 ."'-. = e Irmphunm Bnd
| | Fia | ¥ - [y
il e (L ] ! macrophages
Thymus 2 o i "“-wl
T2 XS

| -

Valve

Lymphatic vessel

Blood capillary
Tizsue cells

7 Interstitial fluid

Thoracic
duesl

vassals

- E i A . . " F ;
Bone | 9 =
S 31 || | ymphatic ) :
. Lymphatic

I capillary

Figranisle 20 2005 Pasrct  cestionn he: Putdsdting s Ssres Pspmis Donanngg A1 e b ressea]



Blood

» Plasma
» Cells (45% of the total blood volume)



Plasma
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Cellular elements

Cellular elerments {45%}
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Blood clotting

lo Platelets adhere to exposed e Flatelet plug forms 9 Fibrin clot traps

connective tissue blood cells

Epithelium

Connective tissue

Platelat plu
Platelet s

Capyrignl G 2000 Pagmgan Educalon e, Publisbing as Pearsin Becjami Summings A1 aghtls regarsag,



Clot forms
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Stem cells

Stem cells

@9

Erythrocytes

Platelets
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