AS-Biology

(See Chapter 8 – Pg 103-9)

The Mammalian Cardiovascular System
Important stuff to know:

In brief, stuff that is important and must be learned:

· It consists of heart, blood and blood vessels.

· It is a closed circulatory system as the blood always stays in the vessels.

· It is a double circulatory system consisting of systemic and pulmonary systems. This increases the efficiency of the gas exchange mechanism.

A single circulatory system:

Fish have only a two chamber heart and thus only one system for transporting blood around their bodies, here is a load of important stuff about it:

· Oxygenated and deoxygenated blood mixes freely thus lower the efficiency of the gas exchange mechanism.

· In fish and smaller animals such a system is sufficient as there is no great distance in which the materials must be transported over.

· In fish particularly, a single system suffices as there is not as much need for energy to support itself as the water in which it lives does that.

Double circulatory system:

Larger or more active animals such as humans tend to have a double circulatory system, this consists of:

· A four chambered heart (two atria and two ventricles)

· Two separate sets of blood vessels to carry oxygenated blood and deoxygenated blood

The following goes into more detail about each particular type of blood vessel:

Arteries:

These vessels carry oxygen-rich blood away from the heart to where it is needed.

Structure:

· Tunica Interna – This is made of simple squamous epithelium and is smooth to prevent too much friction from building and causing problems.

· Tunica Media – This is the middle layer of the tissue and is made of smooth muscle and elastic tissue.
· Tunica Externa – This layer is the outermost layer and consists of a great deal of collagen and elastic bundles.


Adaptations:

· Collagen on the outer layer gives the vessel strength when under serious pressure.

· The elastic material present in the vessel’s layers allows for expansion and recoil when the heart beats thus maintaining the blood pressure. 

Other:

· High blood pressure and oxygenated blood are found in the arteries

Veins:

These vessels carry oxygen-rich blood away from the heart to where it is needed.

Structure:

· Tunica Interna – This is made of simple squamous epithelium and is smooth to prevent too much friction from building and causing problems.

· Tunica Media – This is the middle layer of the tissue and is made of smooth muscle and elastic tissue but is less thick than in the arteries.

· Tunica Externa – This layer is the outermost layer and consists of collagen and elastic bundles.

Adaptations:

· Collagen on the outer layer gives the vessel strength when under serious pressure.

· Semi-lunar valves are present in veins in order to prevent backflow and pooling of blood. These valves will only open one way and the slightest forward pressure allows a little more blood through.

Other:

· Much lower blood pressure is present in the veins and they carry deoxygenated blood back to the heart.
· In faulty valves, the vessel is distended and so the two halves cannot meet and there is some backflow.
· In the heart there are Chordæ tendineæ which prevent the backflow of blood between the auricles and the ventricles.
Capillaries:

Capillaries (capillus = ‘hair’) are cellular tissues that transport blood from the arteries to all living tissue and provide a means to reconnect the circulatory system to make a complete circle.
Structure:

· Several squamous epithelium cells form a thin blood vessel.

· The lumen is capable of accommodating only a single red corpuscle at a time.

· Substances can diffuse out of the capillary through small pores into the surrounding tissue.
Adaptations:

· A small vessel means a smaller diffusion distance therefore diffusion of materials into the exterior tissue is more efficient.
· By allowing only a single red blood cell through at a time this maximises surface area for diffusion.

· Pores in the tissue allow for a kind of facilitated diffusion into the surrounding tissue and therefore hasten the rate of diffusion.
Other:

· These tissues provide resources to every cell in the body.
· Like all squamous epithelial cells these tissues sit on a basement membrane.
Three mechanisms for returning blood to the heart:

Breathing – This process increases and decreases the pressure in the chest therefore creating a section effect in the veins.

Muscle contraction – This physically moves the blood through the vessels by squeezing the blood.

Valves – These ensure the blood can move only in one direction.

Definitions:
Mass flow: The blood moves in one direction driven by pressure and all components move together.

Systolic pressure: The pressure when the heart muscles are contracted.

Diastolic pressure: The pressure when the heart muscles are relaxed.
Diagram of a cross section of an artery





General plan of a fish’s circulatory system





Diagram of a cross section of a vein





Diagram of a cross section of a capillary
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