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1. LONG TERM REGULATION OF MEAN ARTERIAL BLOOD PRESSURE

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

The long term regulation of mean arterial pressure is closely intertwined with homeostasis of body fluid volume which is determined by the balance between the fluid intake and output.

Long term regulation of mean arterial pressure can be achieved with "Renal Mechanism". Kidneys play an important role in the long term regulation of arterial blood pressure. When blood pressure alters slowly in seval days/months/years, the nervous mechanism adapts to the altered pressure and loses sensitivity for the changes and thus cannot regulate the pressure any more. In such conditions, the renal mechanism operates efficiently to regulate the blood pressure. Therefore, it is called long term regulation. 

Renal body fluid system for arterial pressure contril: When the body contains too much extracellular fluid, the blood volume and arterial pressure rise. The rising pressure in turn has a direct effect to cause the kidneys to excrete the excess extracellular fluid, thus returning the pressure back to normal.

Kidneys regulate arterial blood pressure by two ways:

I) Regulation of extra cellular fluid volume

II) Through renin-angiotensin mechanism: Renin is a peptide hormone released by the granular cells of the juxtaglomerular apparatus in the kidney.

2.a) PULMONARY CIRCULATION.

              Pulmonary circulation is otherwise called "lesser circulation". Blood is pumped from the right ventricle to lungs through pulmonary artery. Exchange of gases occurs between blood and alveoli of the lungs at pulmonary capillaries. Oxygenated blood return to the left atrium through the pulmonary veins.

       The left side of the heart contains oxygenated or arterial blood and the right side of the heart contains deoxgenated or venous blood.

2.b) CIRCLE OF WILLIS

   The Circle of Willis is a circular anastomosis that supplies blood to the brain and surrounding structures, it is the joining of several arteries at the 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 arrangement of the brain's arteries into the circle of Willis creates redundancy for collateral circulation in the cerebral circulation. If one part of the circle becomes blocked or narrowed or one of the arteries supplying the circle becomes blocked or narrowed, blood flow from the other blood vessels can often preserve the cerebral perfusion well enough to avoid the symptoms of ischemia.

2.c) SPLANCHNIC CIRCULATION.

        Splanchnic circulation is also known as visceral circulation and it constitutes three portions:

I) Mesenteric circulation supplying blood to  Gastrointestinal tract.

II) Splenic circulation supplying blood to the Spleen

III) Hepatic circulation supplying blood to the Liver.

The unique feature of splanchnic circulation is that the blood flows from mesenteric bed and spleen forms a major amount of blood flowing to the liver. Blood flows to liver from gastrointestinal tract and spleen through portal system.

I) Mesenteric circulation.

- Blood is distributed to the stomach, intestine and pancreas.

- Mesenteric blood flow is regulated by sympathetic nerve fibers.

- Increase in mesenteric blood flow immediately after food intake is known as "functional hyperemia" which is mainly because if gastrin and cholecystokinin secreted after food intake. Digestive products of food substances such as glucose and fatty acids also cause vasodilation and increase the mesenteric blood flow.

II) Splenic circulation.

-Spleen is the main reservoir of blood.

- Constriction of blood vessels by sympathetic stimulation releases blood into circulation.

- Blood flow to spleen is regulated by sympathetic nerve fibers.

- Two structures are involved in the storage of blood in the spleen namely Splenic venous sinuses and Splenic pulp.

- Venous sinuses and the pulp are lined with "reticuloendothelial cells".

III) Hepatic circulation.

- Liver receives blood from two sources, the hepatic artery and portal vein.

- Liver receives maximum amount of blood as compared to any other organ in the body since most of the metabolic activities are carried out in the liver.

- Sympathetic fibers to liver cause vasoconstriction in the liver and decrease the blood flow.

- Chemical factors which increase the blood flow to the liver by vasodilation are:

a) Excess carbon dioxide

b) Lack of oxygen

c) Increase in Hydrogen ion concentration.

2.d) CORONARY CIRCULATION

Coronary circulation is the blood flow to the heart. Heart muscle is supplied by two coronary arteries namely right and left coronary arteries which are the first branches of the aorta. Arteries encircle the heart in the manner of a crown, hence the name coronary arteries. (Latin;Corona= crown)

          Right coronary artery supplies the whole of the right ventricle and posterior portion of left ventricle while the left coronary artery supplies mainly the anterior and lateral parts of left ventricle.

Normal blood flow through coronary circulation is about 200mL/minute. It forms 4% of cardiac output. It is about 65 to 70mL/minute/100g of cardiac muscle.

Coronary blood flow is regulated mainly by local vascular response to the needs of cardiac muscle.

Factors regulating coronary blood flow are:

I) Need for oxygen

II) Metabolic factors

III) Coronary perfusion pressure

IV) Nervous factors

2.e) CUTANEOUS CIRCULATION

This can be defined as the blood flow to the skin.

Under normal condition, the blood flow to the skin is about 250mL/square meter/minute. When the body temperature increases, cutaneous blood flow increases up to 2800mL/square meter/minute because of cutaneous vasodilation.

There are two functionsof cutaneous circulation which are:

I) Supply of nutrition to the skin

II) Regulation of body temperature by heat loss.

Regulation of cutaneous blood flow: Cutaneous blood flow is regulated mainly by body temperature. Hypothalamus plays an important role in regulating cutaneous blood flow. When body temperature increases, the hypothalamus is activated and the hypothalamus in turn causes cutaneous vasodilation by acting through medullary vasomotor center which increases blood flow to the skin. Increase in cutaneous blood flow causes the loss of heat from the body through sweat. When body temperature is low, vasoconstriction occurs in the skin. Therefore, the blood flow to skin decreases and prevents the heat loss from skin.

Vascular responses of skin: These are the reactions developed in blood vessels of skin when some mechanical stimuli are applied over the surface of it and these vascular responses are of two types:

I) White reaction

II) Lewis triple response

I) White reaction: This is the response of blood vessels in the skin to a mechanical stimulus and this reaction is due to the constriction of cutaneous capillaries. No nervous factor is involved in this process.

II) Lewis triple response: This is the vascular response of the skin that includes three consecutive reactions of blood vessels of skin to a mechanical stimulus. The three reactions of this response are:

a) Red reaction: This occurs because of dilation of capillaries due to mechanical stimulus. It does not depend on nervous factors.

b) Flare: This is due to dilation of arterioles. It depends on nervous mechanism and is due to axon reflex.

c) Wheal: This appears due to the leakage of fluid from capillaries. Itdoes not depend on nervous mechanism.

3. CARDIOVASCULAR ADJUSTMENT THAT OCCURS DURING EXERCISE.

Exercise is generally classified into two types depending upon the type of muscular contraction. Cardiovascular changes are slightly different on these two types of exercise:

I) Dynamic exercise: This primarily involves the "isotonic muscular contraction" and it keeps the joints and muscles moving. Examples are swimming, cycling, walking, etc. In this type of exercise, the heart rate, force of contraction, cardiac output and systolic blood pressure increase. However, the diastolic blood pressure is unaltered or decreased and this  is because, during dynamic exercise, peripheral resistance is unaltered or decreased depending on the severity of the exercise.

II) Static exercise: This involves "isometric muscular contraction" without movement of joints. An example is pushing heavy objects. During this exercise, apart from increase in heart rate, force of contraction, cardiac output and systolic blood pressure, the diastolic blood pressure also increases and this is because of increase in peripheral resistance during static exercise.
