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Physio CVS lec 5

The vascular system

» Main histological structure of blood vessels :
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» Basic principles of pressure , resistance and flow :
Flow of fluid (F) in tube is determined by :
1-Pressure gradient across the tube (P)
2-Resistance to flow (R)
FaP/R (il ghaal 5,8 o ading 5 sedl ole ) (8 B 0o pu Jaes )
» Resistance to flow depends on :
1)Radius of the tube (r) :

*Resistance is inversely proportional to the fourth power of the redius
of the tube (Ra 1/r4 ) , so small changes in radius lead to marked
changes in resistance . (4 o+ 222l & jia A il (aill J8 Hhadll Caal )
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*the arterioles( o % ==l ) are the main site of resistance to blood flow
, due its thick muscular layer in the wall , so with sympathetic tone its
contraction is very high leads to high resistance .

*On the other hand, Aorta has high amount of elasticity , so pressure
and resistance don’t increase .
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Note : patients with arteriosclerosis (arteries with small redius) suffers

from high blood pressure .

2) Length of the tube (L) :

*Resistance is directly proportional to the length of the tube .
3) Viscosity of the fluid (V) :

*Resistance is directly proportional to viscosity of the fluid .

*Most of the viscosity is caused by RBCs while plasma proteins (mainly
fibrinogen which has the highest molecular weight ) are responsible for
small proportion .

* Anemia decrease blood viscosity so blood flow will be fast .

» Blood flow :

-blood flow is the volume of blood that passes a given point in the
circulation per minute .

» Types of blood flow :

1)Laminar flow : (normal ) («ids JSi ¢ )

Scanned with CamScanner



#Helper_team

*in this type of flow the fluid flows in layers , each layer slides over the
next .

*As we go toward the center of the vessel, velocity of the fluid layers
increases gradually, so fluid at the center of the vessel has the highest
velocity of flow .

*As we move toward the wall of the vessel , velocity decreases as
resistance increases .

*Laminar flow is silent .

2)Turbulent flow : (abnormal) (<Wls Js&¢)

*The layer arrangement of laminar flow is disturbed in this type of
flow.

*Its occur when the velocity of flow exceeds certain critical value, this
occur when :

-The diameter of the vessel is narrowed ( by tumor or stenosis or
thrombus )
-The viscosity of blood decreases as in Anemia .
*Turbulent flow produces sound .
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» The velocity of blood flow :

*Velocity of blood flow is inversely proportional to the total cross
sectional area of any segment of the circulation .

Wil nay 4K ansall 313 5il) o (5 sl ele 5l ASH Aalisal) o ase iy a2l (305 Ao o)
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*Capillaries have the greatest total cross sectional area, followed
arterioles , then veins and lastly arteries which have the smallest total
cross sectional area .

*The Aorta has the greatest velocity of flow ( 0.5 meter/second) since
it has the smallest total cross sectional area .

*The Capillaries have the slowest velocity of flow ( 0.5mm/second)
since they have the greatest total cross sectional area and this is to
allow gasses and nutrients exchange .
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Control of the diameter of arterioles

1. Central (systemic) mechanism:

Controls blood pressure.
- Its generalized ( 48 auall 2 ad) s e i)

- Aim: regulate the overall resistance in the circulation to
ensure normal arterial blood pressure necessary for the

supply of vital organs as brain and heart.
- Constriction of arterioles:

increases resistance / increases pressure ( and vice
verse for vasodilatation)

- Blood pressure is affected by (resistance and cardiac
output).

2. Local mechanism:
- Controls blood flow to an organ.

- Aim: concerned with the regulation of blood flow to a
specific organ or tissue according to their needs.

- Constriction of arteriole (for an organ):

Increases blood flow ( and vice verse for vasodilatation)

A- Central regulatory mechanism

1- Neuronal mechanism:

1. Vasoconstrictor fibers : sympathetic fibers
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