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ARTERIAL BLOOD PRESSURE :
 DEFINITION :

       “ Arterial blood pressure can be defined as the lateral pressure exerted by the 

 moving column of  blood against the walls of  the arteries. 

Arterial blood pressure is expressed in four different terms: 
◦ 1. Systolic blood pressure 

◦ 2. Diastolic blood pressure 

◦ 3. Pulse pressure 

◦ 4. Mean arterial blood pressure. 



Significance of blood pressure :
❖It ensures the blood flow to various organs 

❖Plays an important role in exchange of nutrients and gases across the 
capillaries

❖Blood pressure plays an important role in the formation of urine

❖Essential in the formation of lymph.

❖Systemic arterial blood pressure 
            = cardiac output * total peripheral resistance



❖Intra-ventricular BP -for ejection of blood (stroke volume).

❖Systemic arterial BP -for blood flow to tissues (tissue perfusion)

❖Capillary hydrostatic BP -for filtration (tissue fluid formation).

❖Systemic venous BP is important for blood flow back from the organs to 
the heart (venous return)



Systolic blood pressure

DEFINITION :

❖systolic blood pressure or SBP is defined as the maximum pressure 
exerted in the arteries during the systole of the heart.

 The normal systolic pressure : 120 mmHg (110 mmHg to 140 mmHg)



Diastolic blood pressure :

DEFINITION :
❖Diastolic blood pressure or DBP is defined as the minimum pressure 

exerted in the arteries during the diastole of the heart.

❖Normal diastolic pressure : 80 mmHg (60mmHg to 80mmHg )



Pulse pressure (P.P)

❖“ Pulse pressure is defined as the difference between the 
systolic and the diastolic pressure “

 The normal pulse pressure is usually about 40 
mmHg(120-80=40 mmHg )



MEAN ARTERIAL PRESSURE :
❖Mean arterial pressure is the average pressure existing in the arteries.

❖It is no the arithmetic mean of systolic and diastolic pressures.

❖It is the diastolic pressure plus 1/3rd of pulse pressure.

❖Normal mean arterial pressure : 93mmHg (80+13=93mmHg)

❖Formula to calculate the mean arterial pressure is 

                         MAP= DIASTOLIC PRESSURE =1/3RD OF PULSE PRESSURE

                                              = 80+40 / 3 = 93.3 mmHg

                                   



Variations in blood pressure :



Physiologic variations in blood 
pressure:

1. AGE :



A. SEX :

❖  In females , upto the period of menopause ,arterial pressure is 5mmHg 
less than the males . Post menopause the BP becomes same as that of the 
men.

  B) CIRCADIAN VARIATON ( DIURAL VARIATION) :

❖In the early morning the bp is the slightly low and it gradually increases 
and reaches the maximum by noon.

C) EFFECT OF GRAVITY :
❖ When erect BP in any vessel varies in relation to the vertical distance from the heart 

level.



 Increased transient during physical stress, mental stress, emotion excitement.

 D) Body built : BP is more in an obese person

 E) after meals : the BP is increased for a few hours after meals.

 F) During sleep : the BP is reduced upto 15 to 20mmHg during sleep.

 G) Emotional conditions and exercises : increased BP.









Blood pressure regulation :
❖SHORT  TERM REGULATION / NERVOUS MECHANISM (seconds to 

minutes)

�   BARORECEPTOR MECHANISM / SINOAORTIC MECH
�  CHEMORECEPTOR MECHANISM
�  VASOMOTOR CENTER MECHANISM / CNS ISCHEMIC RESPONSE

❖INTERMEDIATE  TERM REGULATION (  minutes to hours )

◦  STRESS RELAXATION
◦  CAPILLARY FLUID SHIFT MECHANISM
◦  RENIN ANGIOTENSIN MECHANISM



❖LONG TERM REGULATION (days to years )

❑RENIN-ANGIOTENSIN-ALDOSTERONE MECHANISM
❑RENAL BODY FLUID MECHANISM

❖HORMONAL MECHANISM

❖LOCAL MECHANISM



- MEDICAL PHYSIOLOGY 

- BY SEMBULINGAM

•REGULATION OF BLOOD PRESSURE
•NERVOUS MECHANISM
•BY VASOMOTOR CENTER AND IMPULSES FROM THE PERIPHERY

•RENAL MECHANISM
•BY REGULATION OF ECF VOLUME AND RENIN-ANGIOTENSIN MECHANISM

•HORMONAL MECHANISM
•BY THE HORMONES CAUSING VASOCONSTRICTION AND DILATION

•LOCAL MECHANISM
•BY LOCAL VASOCONSTRICTORS AND VASODILATORS



NERVOUS SYSTEM MECHANISM :

❖The nervous regulation is rapid among all the mechanisms involved in the regulation of 
arterial blood pressure

❖ when the blood pressure is altered the nervous system brings the pressure back to normal 
within few minutes.

❖ although the nervous system is quick in action, it operates only for a short period and 
then it adapts to the new pressure. Hence the term short term regulation.

❖This mechanism operates through the vasomotor system.



VASOMOTOR CENTER MECHANISM :

❖Reduced blood flow to VMC causes its ischemia.

❖  which causes stimulation  VMC causing increase in heart rate and 
peripheral resistance.

❖Net effect, causes increase or rise in blood pressure.



VASOMOTOR SYSTEM :

 The vasomotor system includes three

  components :

1. Vasomotor center

2. Vasoconstrictor fibers

3. Vasodilator fibers



Vasomotor center :

 The vasomotor center is bilaterally situated in the reticular formation of 
medulla oblongata and the lower part of the pons

 This consists of three areas :

A. Vasoconstrictor area

B. Vasodilator area

C. Sensory area



BARORECEPTORS :

❖Baroreceptors are the receptors , which give response to change in blood 
pressure. Baroreceptors are also called presso-receptors.

❖Baroreceptors are situated in the carotid sinus and the wall of the aorta.

❖Baroreceptor mechanism is as follows :









Chemoreceptors :
❖Chemoreceptors are those receptors giving response to change in chemical constituents of 

blood. Peripheral chemoreceptors influence the vaso-receptors.

❖Situation :

❖ peripheral chemoreceptors are situated in the carotid body and aortic body
❖Decrease in BP reduces blood flow to chemoreceptors present in the carotid body and 

arch of aorta.

❖Reduced oxygen supply stimulates the chemoreceptor.

❖ Stimulate VMC increasing the heart rate and peripheral resistance by vaso constriction

❖ Increase of blood pressure.







Intermediate term regulation :
  It takes a few minutes to few hours to activate and alter the blood pressure.

 Stress relaxation

◦ Increased BP exerts a greater force on the walls of blood vessels.

◦ Stretching of the blood vessel initially causes contraction of the smooth 
muscles followed by relaxation.

◦ Relaxation of the vessel wall causes decrease in the blood pressure.



 Fluid shift mechanism :

◦ Increased BP increases hydrostatic pressure.

◦ This pushes fluid out of blood vessels into interstitial space.

◦  hence there is loss of fluid from blood vessels which reduces blood 
volume.

◦  which in turn causes reduced venous return and hence decreases the 
blood pressure.



Renin Angiotensin Mechanism

❖Also called as the renal mechanism for the regulation of blood pressure or 
long term regulation of blood pressure :

◦Reduced BP decreases blood flow to kidney.

◦Causes juxta glomerular apparatus of kidney to produce Renin.

◦Renin acts on plasma substrate, angiotensinogen, to form angiotensin I.







Hormonal mechanism :
❖Many hormones are involved in the regulation of blood pressure.

❖The hormones are listed below :



Adrenaline :
❖ Adrenaline is secreted by the adrenal medulla. It is also released by the sympathetic 

postganglionic nerve endings.

❖ Adrenaline regulates the blood pressure by acting through heart and blood vessels.

❖ It increases the systolic pressure by increasing the force of contraction of the heart and 
cardiac output, and decreases the diastolic pressure by reducing the total peripheral 
resistance.

❖ It also acts as a vasoconstrictor that acts on the alpha receptors and also causes dilation 
of the blood vessels through the beta 2 receptors.



Noradrenaline :
�Noradrenaline is also secreted by the adrenal medulla.

�It is also secreted by the sympathetic postganglionic nerve endings 

�It increases the diastolic pressure by due to its general vasoconstrictor effect. (it has stronger 
effect on the blood vessels than on the heart )

�It causes constriction through out the body hence called as the “ general vasoconstrictor”

  



Thyroxine :

❖Thyroxine is secreted from the thyroid gland increases the systolic pressure but decreases 
the diastolic pressure .

❖It increases the systolic pressure by increasing the cardiac output.

❖Thyroxine also has an indirect effect on the diastolic pressure- large quantities of 
metabolites are produced due to increased metabolic activity of thyroxine and these 
metabolites causes vasodilation leading to decreased peripheral resistance.

•Increased blood volume

•Increased cardiac output

•Increased systolic blood pressure



Aldosterone :
❖Secreted from the adrenal cortex.

❖It causes retention of sodium and water thereby increasing the ecf fluid 
volume and blood volume leading to the increase in blood pressure



Conti…
❖Vasopressin : secreted by the postr pituitary has a potent action on the blood 

vessels. It causes constriction of all the arteries which leads to increased 
blood pressure

❖Angiotensins : angiotensins 2, 3 and 4 causes constriction and increases the 
BP.

❖Serotinin :It also increases the blood pressure by vasoconstriction.



Hormones that decrease the 
blood pressure :
�Vasoactive intestinal polypeptide : VIP is secreted in the stomach and the 
small intestine.

    It is a vasodilator that causes dilation of the arteries and hence 
decreases the blood pressure.

�Bradykinin : it is produced during the conditions like inflammation. 
During such conditions an enzyme called kallikrein is activated.

  This is a vasodilator and causes reduction in the blood pressure.



�Prostaglandins : vasodilator substance hence reduces the blood pressure.

�Histamine : secreted in the nerve endings of hypothalamus , it causes vasodilation and 
hence       reduces the blood pressure.

�Acetylcholine :

�Atrial natriuretic peptides:

�Brain natriuretic peptides:

�Natriuretic peptides C- type : 



Local mechanism for the 
regulation of  blood pressure :

 Local vasoconstrictors :
❖In additions to the renal mechanism , nervous and hormonal some local substances also 

regulate the blood pressure by two methods by vasoconstriction and by vasodilation.

❖Local vasoconstrictor substances are derived from the vascular endothelium , they are 
called as the endothelium-derived constricting factors (EDCF).

❖These produce endothelins ET1 ,ET2, ET3.

❖These peptides act by activating the phospholipase which activates the thromboxane A2 
and prostacyclin .

❖These two substances together causes vasoconstriction and increases the BP.



Local vasodilators :
 LOCAL VASODILATORS ARE OF TWO TYPES :

1. Vasodilators of metabolic origin- carbon-di-oxide , lactate ,H ions.

2. Vasodilators of endothelial origin –( NO) Its synthesis is stimulated by 
acetylcholine and acts as a vasodilator and hence decreases the blood 
pressure

3. Deficiency of which leads to constant vasoconstriction and 
hypertension.



Measurement of  blood pressure :
❑Blood pressure was first measured in a horse in 1733 by Stephen hales.

❑Later sir Poiseuille reduced the length of the tube used and also used mercury to balance 
the column of blood.

❑In 1847 ,sir Ludwig placed a float on top of the mercury column and made it possible for 
the recording of blood pressure.

❑Initially called as the manometer later was said to be known as the sphygmomanometer.



 Blood pressure is usually recorded by two methods :

1. Direct method 

2. Indirect method



Direct method :
❖Direct method to measure the arterial blood pressure is employed only in 

animals.

❖The carotid artery is cannulated and connected to a mercury manometer. 
By using a kymograph , the blood pressure can be recorded continuously 
in the form of a graph.

❖The cannula can also be connected to an electronic pressure transducer 
which in turn is connected to a recording device like a polygraph to obtain 
the recordings of the BP.



INDIRECT METHOD:
❑Indirect method is commonly used to measure the arterial blood pressure in man.

❑APPARATUS :

❑The apparatus used to measure the blood pressure through this method is called as a 
sphygmomanometer. It is used alongside a stethoscope.

❑PRINCIPLE :

❑When an external pressure is applied over the artery the blood flow through it is 
obstructed and the pressure required to cause the occlusion of the blood flow indicates the 
pressure inside the vessel.



Procedure of  recording the BP:
❖Brachial artery is usually chosen because of its convenience. The arm cuff 

of the sphygmomanometer is tied around the upper arm , just above the 
cubital fossa.

❖The cuff should not be too tight or too loose.

❖ it is then  connected to a sphygmomanometer and then the blood 
pressure can be recorded by three different methods as follows :

1. Palpatory method

2. Auscultatory method

3. Oscillatory method



TYPES OF SPHYGMOMANOMETERS



Palpatory method :
 First , the radial pulse is felt. While feeling the pulse , pressure is increased in the cuff by 
inflating air into it , with the help of a hand pump. While doing this , mercury column in the 
sphygmomanometer shows the pressure in the cuff.

 When the press



Auscultatory method :
❖It is the most accurate method to determine the arterial blood pressure.

❖After determining the systolic pressure in the palpatory method , the pressure in the cuff is raised 
by about 20mmHg above that level so that the brachial artery is occluded.

❖Now, the chest piece of the stethoscope is placed over the antecubital fossa and the arm cuff is 
slowly deflated. While doing so a series of sounds are heard. These sounds are called as the 
Korotkoff sounds, named after the person who discovered the sounds sir Korotkoff(1905).

❖While reducing the pressure of while deflating the Korotkoff sounds have five phases :





❖First phase: while decreasing the pressure from the arm cuff, the occlusion of the artery is 
relived and when the blood starts flowing through the artery , the first sound appears 
suddenly.

❖In a normal person it appears when the pressure is reduced to about 120mmHg. It is then 
a clear tapping sound.

❖Appearance of this tapping sound is referred to as the systolic pressure , when the 
pressure is later reduced by around 10mmHg the sound becomes louder and clearer.

❖Second phase : appearance of murmuring sound

❖Following the clear taping sound ,a murmuring sound is heard when the pressure is 
reduced further about 15mmHg.



❖Third phase –appearance of the gong sound.

❖After the murmuring sound , a very clear and louder sound is heard. It is gong in type .It 
is heard while reducing the pressure to about another 15mmHg.

❖Fourth phase – appearance of a muffled sound

❖Next to the gong type sound , a mild and muffled sound is heard when the pressure is 
decreased further by 5mmHg.

❖Fifth phase- disappearance of the muffled sound :

❖The muffling sound disappears. Disappearance of this sound indicates diastolic pressure.



Oscillatory method :





Automatic blood pressure 
instrument :



Applied physiology of blood 
pressure :

A. Hypertension

B. Hypotension



Normal range or values of 
blood pressure :

 Normal adult range : 
 Can fluctuate within a wide range and can still be normal 







Hypertension :
 Definition – “ it is defined as the persistent high blood pressure, clinically 
when the systolic pressure remains elevated above 150mmHg and the 
diastolic pressure remains elevated above 90mmHg , it is considered as 
hypertension.

 If there is increase only is the systolic pressure then it is called the systolic 
hypertension.



•hypertension
•Primary hypertension

•Benign hypertension

•Malignant hypertension

•Secondary hypertension
•Cardiovascular hypertension

Endocrine hypertension

Renal hypertension

Neurogenic 
hypertension

Hypertension due to 
pregnancy





Primary hypertension or essential 
hypertension :

❖Primary hypertension is the elevated blood pressure in the absence of any underlying 
disease. It is also called as essential hypertension. Arterial blood pressure is increased 
because of increased peripheral resistance which occurs due to unknown cause.

❖Benign hypertension :

❖It is high blood pressure that does not cause any problem.

❖It is defined as the essential hypertension that runs relatively long and usually 
symptomless.

❖In the early stages it is usually moderate increase in the BP , the pressure reduces 
normally during the resting or sleeping phase.

❖In the later conditions the rise in the BP does not normally reduce even during the resting 
phase.



Malignant hypertension :
�It is a severe form of hypertension with a rapid course leading to 
progressive cardiac and renal diseases. It is also called as the accelerated 
hypertension.

�The BP is elevated the SBP rises to about 250mmHg and the diastolic 
pressure 150 mmHg.

�Occurs always due to combined effects of both primary and the secondary 
hypertension.

�This type of hypertension causes severe damage to the tunica intima of 
small vessels and retina of the eye, heart , brain.



Secondary hypertension :
 It is the high blood pressure caused due to some underlying disorders. The different 
forms are :

a. Cardiovascular hypertension : caused due to any underlying cardio disorders like 
:

I. Artherosclerosis
II. Coarctation of the aorta

III. Ischemic heart disease or coronary artery diseases
a. Endocrine hypertension : developed due to hyperactivity of the endocrine glands
I. Pheochromacytoma

II. Hyperaldosteronism
III. Cushing’s syndrome



a) Renal hypertension : 

1. Stenosis of the renal artery 

2. Tumor of the juxtaglomerular cells

3. Glomerulonephritis

I. Neurogenic hypertension : due to increased intracranial pressure , 
lesions in the tractus solitarius 

II. Hypertension due to pregnancy : occurs due to toxemia of pregnancy 



Resistant hypertension :
 Blood pressure that cannot be reduced below 140/90mmHg or sometimes below 160mmHg in 
patients who are complying with adequate triple drug regimens in appropriate doses.

 50-70% of these patients are usually treated but fail to achieve the target BP.

 CAUSES:

❖DRUG –INDUCED

❖OBESITY

❖ETHANOL

❖TOBACCO

❖EXCESSIVE Na intake

❖VOLUME RETENSION SECONDARY TO KIDNEY DISEASES.



Hypertensive crisis :
 Hypertensive urgency :

❑Increased in the diastolic BP.

❑>120-130mmHg.

❑There is no end organ damage.

❑The BP usually lowers down within the next 24hrs.



 Hypertensive emergency :
�Condition in which the systolic pressure is exceeding 210mmHg and the diastolic 

is >130mmHg.

�Usually ends with END ORGAN FAILURE.

�Requires immediate reduction in BP within an hour (IV medications).



Manifestations of hypertension :

1. Renal failure

2. Left ventricular failure

3. Myocardial infarction

4. Cerebral hemorrhage

5. Retinal hemorrhage



Treatment of hypertension :
❖Secondary hypertension is used cured by treating the disease causing the 

hypertension.

❖The primary hypertension cannot be cured but can be controlled.

 Following drugs can be administered to treat hypertension :

1. Beta blockers :

2. Alpha blockers :

3. Calcium channel blockers :

4. Vasodilators :

5. Diuretics :



 ACE inhibitors :

 Depressors of the vasomotor center :

 Angiotensin 2 receptor blockers :



Treatment 
for hypertension



Hypotension :
 “It is defined as the low blood pressure when the systolic pressure is less than 90mmHg .”

 Types :

 Primary hypotension : it is the low  BP that develops in the absence of any underlying disease 
and develops due to an unknown cause. Hence also called as the essential hypertension.

 Signs and symptoms are : fatigue , weakness , vertigo.

 Secondary hypotension : it usually occurs due to some underlying diseases such as :

 Myocardial infarction

 Hypoactivity of the pituitary gland

 Hypoactivity of the adrenal gland 

 Tuberculosis

 Nervous disorders



Orthostatic hypotension :

❑ It is the sudden fall in the blood pressure while  in the standing position.

❑ Etiology is due to the effect of gravity.

❑ Usually seen In patients with myasthenia gravis and patients with nervous 
disorders. Like    tabes dorsalis , syringomyelia and diabetic neuropathy

❑ The associated symptoms include orthostatic syncope



 : Dental implications of 
hypertension :

�Patients with hypertension should be treated with care.

�Risks of heart failure / heart attacks are common.

�Such patients should be continuously monitored through out the procedure.

�It is very common for dental anxiety to elevate the blood pressure which should be 
taken care of during treatment.






