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There is two types of responses mechanisms 
for blood pressure regulation 

1) fast short

2) slow long

The resting mean, if the mean blood pressure increases and the fast 
mechanism couldn’t regulate it back to normal, like (essential 
hypertension fast mechanism couldn’t regulate it successfully), this lead 
Baroreceptor rest and adapt to this new high pressure and regulate 
pressure on the new set point.

why there is Slow Long mechanism?

because: resting could occurs in the baroreceptor. 

Fast short 

1) Baroreceptor (immediately)

2) Chemoreceptors (seconds)

3) CNS

1) Capillary fluid shift 

2) Renin angiotensin aldosterone system

3) Renal blood volume pressure control 

4) stress relaxation reflux 

Slow long 































































pules pressure
Mean blood pressure =diastolic + ⅓ pules pressure

↓ systole - diastole

The stretch is proportional

to the mean blood pressure

How:- they measure the stretch 

on the blood vessels

increase in blood pressure lead to increase spike 
frequency, this how receptor detect the elevation in 
blood pressure and transfer this spike signal to 
brain. 

vasomotor will work efficiently to regulate the 
pressure. By inhibiting or stimulating the 
sympathetic system

The pressure is monitored

by:- 

Baroreceptor(stretch receptor) 
1) Aortic receptor  
2) Carotid receptor 



































































































↓
↓

Inhibition sympathetic ↓

↓ Heart rate

↓ Ventricular contractility 

In high blood pressure 

↓

↓

vice versa to increase blood pressure 

Vasodilation of arterial vessels 

In low blood pressure 
↓

Stimulation sympathetic ↓

↑ Heart rate

↑ Ventricular contractility 

↓
↓ Vasoconstriction of venous vessels 

This will need decrease pressure to its normal values 

Baroreceptor 
(stretch receptor) 

 
         

Baroreceptor didn’t see systole or diastole the see the mean blood 
pressure which is lowest in venous and veins reaching right atrium near 
ZERO

Vasoconstriction of arterial vessels 

                 ↓

this will increase venous

return

                 ↓

  Increase blood pressure 



Fig. 10-9, p. 352
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The partial chemoreceptor is sensitive to dissolved O2, and the 
Chemoreceptor will not be activated until the O2 saturation is less 
than 60%, so if person inhaled CO the chemoreceptor will not 
detect it.

Cardiovascular and Respiratory collaborate to succeed the process. 

Chemoreceptors: is effected by CO2 in blood, if 
CO2 elevated lead to form HCO3, then make 
acidic environment near the chemoreceptor this 
will increase the activity of the receptor center  
then increase deep and rate lead to reduce CO2

Chemoreceptors

This mechanism need to high blood flow so it spontaneously 
stimulate Cardiovascular system 
















If the blood pressure reach the brain is decreased and the 
blood flow decreased the CNS will work immediately to 
regulate, if the CNS insufficient, the situation will be worse 
by time til death; the CNS will be unable to respond by time 
because of hypoxia and ishcemic.

CNS

1) Fast

2) strongest

But if its fails it death occurs 

CNS

** Short term mechanism work by sympathetic and 
parasympathetic thats way they are fast



Short mechanism 

How blood volume effects blood pressure?

The blood circulation is closed loop if the fluid increases more 
then the optimal volume (5 letter), this will increase the 
venous return which lead to increase cardiac output that 
directly effects the blood pressure.

The mechanisms that work on blood volume 
are:



1) Capillary fluid shift 

2) Renin angiotensin aldosterone system

3) Renal blood volume pressure control  

Generally work on blood volume 



except , works tension on

 wall of arterioles ( حكينا عنه فوق)



If the blood pressure decreases the hydrostatic 
pressure decreases , and the reabsorption 
mechanism will exceed the filtration which lead to 
increase fluid in the capillary increase blood 
volume.

If the blood pressure increases the hydrostatic 
pressure increases, and the filtration mechanism 
will exceed the reabsorption which lead to 
accumulation fluid in the interstitial space.

Capillary fluid shift 

The mechanism of Capillary fluid shift



renin

Renin lung

Renin angiotensin 
aldosterone system

Angiotensin is a systemic vasoconstrictor 

Normally angiotensin 2 found in our body in regulated amount to 
maintain the blood pressure 

On the kidney the are sensor for blood flow and Na amount called 
(glomlarapprats)

glomlarapprats monitored the flow and Na in urine

                           *And the blood flow related to blood pressure as we mentioned.

If the pressure decreases the glomalary system will 
strat working, synthesis renin, which converts 
angiotensinogen to angiotensin 1, angiotensin 1 
converted to angiotensin 2 in lung, finally 
angiotensin 2 make vasoconstriction, increasing 

Angiotensinogen → Angiotensin 1 → Angiotensin 2

→

→

Vasoconstriction 
→→Angiotensin 2

Aldosterone 
Directly effect the nephron to increase sodium reabsorption 
This effect strong but its occur



Two ions in our body must be accurately regulated

1) Ca 1.8 mmol/liter

2) K 4.5~5 mmol/liter



There are strict regularly hormone for Ca.

Aldosterone is a hormone that is responsible for control of 
potassium in the blood

Aldosterone can increase potassium loss and increase 
sodium gain, increasing sodium gain will increase water 
reabsorption and increase blood volume this way blood 
pressure increases.


Aldosterone



Renal blood volume pressure control 

This mechanism need few hours to be activated 

In low blood pressure  
Nephron adapted to increase Na reabsorption 
and water reabsorption this will increase blood 
pressure 

In high blood pressure 
Nephron adapted to decrease Na reabsorption 
and less water reabsorption this will decrease 
blood pressure 

Its late mechanism but its very strong and fast

ما تبقى من س6يدات هو ملخصات و مراجعات لكل ا$وضوع 
الفكرة انه ضغط الدم اتقسم الى اكثر من جزء و عرفنا شو العوامل 

يلي بتاثر فيه خ6ل ا$حاضرات ا$اضية و ا$حاضرة هاي عرفنا 
كيف الجسم بضبط الضغط و شو اZلية ا$حاضرة هاي فش الها 

س6يدات الشرح يلي انا كاتبة هو كل معلومه و فكرة حكاها 
الدكتور وان شاءاb تكون شاملة 
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Control of heart rate:



Fig. 10-33, p. 376



Fig. 10-30, p. 374



Fig. 10-8, p. 351



Fig. 10-8a, p. 351



Fig. 10-8b, p. 351
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Changes inpressure over age in 
male & female

blue color in male
Red in female



Regulation of Blood Pressure
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Two types of regulatory mechanisms

1- Short term ( Baroreceptors, hormonal, capillary 
fluid shift)

2- Long term ( Hormonal, Capillary fluid shift , and 
Renal ( Renin- Angiotensin system



22 May 2024 Cardiac cycle-The Heart as a pump 11

Blood Pressure regulation

BP = CO x TPR

i.e. =  (( HR  x   SV x TPR ))



Fig. 10-35, p. 378
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Barorexceptors reflex:
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Fig. 9-24, p. 330



Fig. 9-21, p. 329

Contractility Curves ( Frank – Starling law
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Fig. 10-37, p. 379



Fig. 10-14, p. 360



Fig. 10-10c, p. 353



Fig. 10-10d, p. 353



Fig. 10-28, p. 372



Fig. 10-34, p. 377



Fig. 10-38, p. 380



Table 10-5, p. 381


