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QUESTION 1. 

Discuss the long-term regulation of mean arterial blood pressure. 

Answer 

The long-term regulation of blood pressure can take days, months or even years 

to achieve. Mean arterial blood pressure is the average pressure existing in the arteries. 

It is the diastolic pressure plus one third of pulse pressure.  

Kidneys play an important role in the long-term regulation of arterial blood 

pressure. When blood pressure alters slowly in several days/months/years, the nervous 

mechanism adapts to the altered pressure and loses the sensitivity for the changes. It 

cannot regulate the pressure anymore. In such conditions, the renal mechanism 

operates efficiently to regulate the blood pressure. Therefore, it is called long-term 

regulation. 

 Kidneys regulate arterial blood pressure by two ways:  

1. By regulation of ECF volume  

2. Through renin angiotensin mechanism. 

     1.      BY REGULATION OF EXTRACELLULAR FLUID VOLUME: 

When the blood pressure increases, kidneys excrete large amounts of water and salt, 

particularly sodium, by means of pressure diuresis and pressure natriuresis. Pressure 

diuresis is the excretion of large quantity of water in urine because of increased blood 

pressure. Even a slight increase in blood pressure doubles the water excretion. Pressure 

natriuresis is the excretion of large quantity of sodium in urine. Because of diuresis and 

natriuresis, there is a decrease in ECF volume and blood volume, which in turn brings 

the arterial blood pressure back to normal level. When blood pressure decreases, the 

reabsorption of water from renal tubules is increased. This in turn, increases ECF 

volume, blood volume and cardiac output, resulting in restoration of blood pressure.  

2. THROUGH RENIN-ANGIOTENSIN MECHANISM:  

When blood pressure and ECF volume decrease, renin secretion from kidneys is 

increased. It converts angiotensinogen into angiotensin I. This is converted into 

angiotensin II by ACE (angiotensin converting enzyme).  

Angiotensin II acts in two ways to restore the blood pressure:  

i. It causes constriction of arterioles in the body so that the peripheral resistance is 

increased and blood pressure rises. In addition, angiotensin II causes constriction 



of afferent arterioles in kidneys, so that glomerular filtration reduces. This results 

in retention of water and salts, increases ECF volume to normal level. This in turn 

increases the blood pressure to normal level.  

ii. Simultaneously, angiotensin II stimulates the adrenal cortex to secrete 

aldosterone. This hormone increases reabsorption of sodium from renal tubules. 

Sodium reabsorption is followed by water reabsorption, resulting in increased 

ECF volume and blood volume. It increases the blood pressure to normal level. 

 

QUESTION 2 

Write short notes on the following: 

a. Pulmonary circulation 

b. Circle of Willis 

c. Splanchnic circulation 

d. Coronary circulation 

e. Cutaneous circulation 

 

A. Pulmonary circulation: 

Pulmonary circulation is otherwise called lesser circulation. Blood is pumped from 

right ventricle to lungs through pulmonary artery. Exchange of gases occurs between 

blood and alveoli of the lungs at pulmonary capillaries. Oxygenated blood returns to 

left atrium through the pulmonary veins. Thus, left side of the heart contains 

oxygenated or arterial blood and the right side of the heart contains deoxygenated 

or venous blood. 

B. Circle of Willis: 

The Circle of Willis is the joining area of several arteries at the bottom (inferior) side 

of the brain. At the Circle of Willis, the internal carotid arteries branch into smaller 

arteries that supply oxygenated blood to over 80% of the cerebrum. 

The circle of Willis is a part of the cerebral circulation and is composed of the 
following arteries:  

• Anterior cerebral artery (left and right) 

• Anterior communicating artery 

• Internal carotid artery (left and right) 

• Posterior cerebral artery (left and right) 

https://en.wikipedia.org/wiki/Cerebral_circulation
https://en.wikipedia.org/wiki/Anterior_communicating_artery
https://en.wikipedia.org/wiki/Internal_carotid_artery
https://en.wikipedia.org/wiki/Posterior_cerebral_artery


• Posterior communicating artery (left and right) 

The middle cerebral arteries, supplying the brain, are not considered part of the 
circle of Willis. 

C. Splanchnic circulation: 

The splanchnic circulation consists of the blood supply to the gastrointestinal tract, 

liver, spleen, and pancreas. It consists of two large capillary beds partially in series. 

The small splanchnic arterial branches supply the capillary beds, and then the 

efferent venous blood flows into the PV (potential vorticity). The PV(potential 

vorticity) and hepatic artery supply blood flow to the liver. 

D. Coronary circulation: 

Coronary circulation, part of the systemic circulatory system that supplies blood to 

and provides drainage from the tissues of the heart. In the human heart, two 

coronary arteries arise from the aorta just beyond the semilunar valves. 

During diastole, the increased aortic pressure above the valves forces blood into the 

coronary arteries and thence into the musculature of the heart. Deoxygenated blood 

is returned to the chambers of the heart via coronary veins. Most of these converge 

is to form the coronary venous sinus, which drains into the right atrium. 

E. Cutaneous circulation: 

The cutaneous circulation is the circulation and blood supply of the skin. The skin is 
not a very metabolically active tissue and has relatively small energy requirements, so 
its blood supply is different to that of other tissues. 
Some of the circulating blood volume in the skin will flow through arteriovenous 
anastomoses (AVAs) instead of capillaries. AVAs serve a role in temperature 
regulation.  
 

 
QUESTION 3 
Discuss the cardiovascular adjustment that occurs during exercise. 

During exercise, increase in cardiac stroke volume and heart rate raise cardiac 

output, which coupled with a transient increase in systemic vascular resistance, elevate 

mean arterial blood pressure. However, long-term exercise can promote a net reduction 

in blood pressure at rest. 

During exercise, the heart is subjected to intermittent hemodynamic stresses of 

pressure overload and volume overload. To normalize such stress and to meet the 

systemic demand for an increased blood supply, the heart undergoes morphological 

adaptation to recurrent exercise by increasing its mass, primarily through an increase in 
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ventricular chamber wall thickness. This augmentation of heart size is primarily the 

result of an increase in the size of individual terminally differentiated cardiac myocytes. 

Adaptive remodeling of the heart in response to exercise typically occurs with 

preservation or enhancement of contractile function. This contrasts with pathologic 

remodeling due to chronic sustained pressure overload (e.g., during hypertension or 

aortic stenosis), which can proceed to a loss of contractile function and heart failure. 

 

 

 
 

 


