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Human Cardiovascular System 

Arterial blood pressure & Cardiac Output 

Lecture (14) 
♘ Arterial blood pressure: is the lateral pressure exerted by the blood on the arterial wall. 

♘ Systolic blood pressure: It is the maximum pressure reached during ventricular systole. 

Normal systolic pressure:  120 mm Hg (100 -140 mm Hg). 

♘ Diastolic blood pressure:  It is the minimum pressure reached during ventricular diastole. 

Normal diastolic pressure: 80 mm Hg (60 - 90 mm Hg).  

♘ Blood pressure is expressed as systolic/diastolic=120/80mmHg. 

♖ Why mean arterial blood pressure is more related to diastolic   pressure? 

Because, the diastolic period of cardiac cycle is (0.4 second) longer than systolic period (0.3 second). 

♖ Importance of Arterial blood pressure: 

1- It maintains tissue perfusion through various tissues. 

2- It produces the capillary hydrostatic pressure, which is the main force concerned with tissue fluid 

formation. 

♖Factors maintaining Normal Arterial blood pressure: 

Depend on the following 4 factors: 

Cardiac output Peripheral resistance Elasticity of arterial 

wall 
Blood volume  and  

circulatory capacity 

♘↑heart rate & ↑ stroke 

volume→ ↑Cardiac 

output →↑Arterial blood 

pressure  

♘Arterial blood 

pressure—Directly 

proportional to—Cardiac 

output 

♘The   resistance which 

the blood meets during   

its passage through the 

peripheral arterioles 

↑ Peripheral arterioles 

contraction→↑ 

resistance to blood flow 

→↑Arterial Blood 

Pressure. 

♘Arterial blood 

pressure—Inversely 

proportional to—

Cardiac output 

♘Blood pressure is 

inversely proportional 

to the elasticity of blood 

vessels. 

♘ Arteriosclerosis & 

Old age→↓ Elasticity of 

arterial wall→↑Blood 

Pressure 

 

 

 

♘ Moderate change 

(increase or Decrease) 
in blood volume→ No 

change in Arterial Blood 

Pressure. 

♘ Excessive change 

(hemorrhage or 

infusion) → 

Vasoconstriction or 

Vasodialation. 
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 Peripheral Resistance depend on: 

♖Diameter of arterioles 

♘ Arteriolar   vasoconstriction→↓ arteriolar diameter→↑Arteriolar resistance→↑Systolic Blood 

Pressure & ↑Diastolic Blood Pressure (marked rise than systolic). 

♘ Arteriolar vasodilation→↑ arteriolar diameter→ Constant Systolic Blood Pressure & ↓Diastolic Blood 

Pressure. 

♖Viscosity of Blood 

 Depends on plasma proteins and Red blood cells 

♘ Anemia→↓ blood viscosity→↓Diastolic Blood Pressure 

Regulation of Arterial Blood Pressure 

Nervous mechanism Capillary fluid shift mechanism Hormonal mechanism 

(short term regulation) (intermediate  regulation) Long term regulation 

Acting within seconds.   Acting within minutes and continue 

for days to readjust the blood 

volume as needed. 

 

Need several days to be 

established 

the  baroreceptor feedback 

mechanism 

↓ Arterial blood pressure→ 

↓hydrostatic capillary pressure 

→↓fluid transfer from tissue fluid 

to plasma →↑ plasma volume→↑ 

venous return→↑ Cardiac 

output→↑ Blood pressure. 

Renin-Angiotensin System 

the chemoreceptor 

mechanism 

 

Cardiac output (C.O.P) 
Definition: It is the amount of blood pumped by each ventricle per minute. 

Stroke volume (S.V.}: It is the volume of blood pumped by each ventricle per beat.  Normally it is about 

70 ml/beat at rest. 

In adult C.O.P.  is about 5-6 liters/min  during  rest. C.O.P. = SV x H.R 

End  diastolic  volume  (EDy):  Volume of  blood  in the  ventricle  at the  end  of diastole {just before 

systole or just before ventricular contraction)=120ml. 

End  systolic  volume  (ESV):  Volume  of  blood  in  the  ventricle  at the  end  of systole =50ml.  S.V.=  

EDV – ESV.  

Therefore, the blood in the ventricle at the end of diastole not completely pumped by systole. 
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Factors affecting C.O.P.: 
Venous return. 

 

Heart rate. Strength of 

myocardium. 

Arterial blood 

pressure. 

♘↑venous return → ↑ 

diastolic volume →↑ 

length  of muscle  fiber 

→↑ power of  next  

ventricular systole →↑ 

C.O.P 

♘According  to  

Starling's  law  of  the  

heart  

♘ Normally  

Venous return= C.O.P.  

♘ They are directly 

proportionally related. 

 

Provided that venous 

return remains 

constant: 

♘heart rate (50-200 

beats/min) do not affect 

the cardiac output 

(physiological changes). 

♘above 200 beats→↓ 

diastolic period→ 

excessive↓ SV     

♖inspite of stronger    

ventricular contraction. 

♘below 50 beat→ 

excessive ↑ SV  

♖but slowing of heart 

→↓C.O.P. 

 

♘In muscular exercise,   

→↑Venous return & ↑ 

Heart rate→↑ COP   

♘The C.O.P. is directly 

proportional to the 

strength of myocardium. 

♘Strength of 

myocardium depends on: 

1. O2 supply to the 

myocardium 

2.   Initial   length  of  

myocardial  fiber  during   

diastole 

(Starling's law, preload 

effect). 

3.   Afterload effect 

(increased afterload 

effect ↑ABP→↓ cardiac 

pumping power→↓C.O.P. 

♘Provided venous 

return remains 

constant: 

> Moderate changes  in 

ABP→↑ ESV →↑ EDV 

→↑ force   of  

myocardial   contraction    

→No effect on C.O.P 

♘Afterload effect 

(increased afterload 

effect ↑ABP→↓ 

cardiac pumping 

power→↓C.O.P. 

 

 

 


