AS-Biology

(See Chapter 8 – Pg 111)

The Composition of Blood
The blood is a fairly important tissue (due to the fact there are multiple cells of different types working together in order to fulfil a purpose) and is made of multiple components, as follows:

Plasma – The matrix of blood consisting of around 55% by volume.

Plasma contains:

· Water

· Waste

· Urea

· CO2
· Lactic Acid

· Materials for aerobic cellular respiration

· Glucose

· Oxygen

· Electrolytes – these ions and salts are involved in osmoregulation

Erythrocytes – Red blood cells are used in gaseous exchange and as transport cells

The following are features of Erythrocytes:

· They are biconcave in order to maximise surface area for exchange

· They are small (averaging 7 um in diameter), this shortens the diffusion distance for the gases the blood carries.

· They contain haemoglobin in order to carry oxygen and other gases for cellular respiration

Thrombocytes – Platelets are involved in blood clotting

Leucocytes – White blood cells are involved in the immune response.

There are numerous types of leucocytes and these can divided into two main groups:

Granulocytes – these have small ‘granules’ in their cytoplasm due to a large number of Lysosomes and mitochondria present. The features of Granulocytes are as follows:

· Lobed nuclei – these allow the cell to perform Diapedesis (moving through the capillary pores in to the tissue fluid around the tissue) as it is more flexible than a round nucleus.
· Granules – These are large clusters of Lysosomes and glycogen in order to allow the cell to hydrolyse the organisms it ingests during Phagocytosis.

· Granulocytes can perform Phagocytosis (ingestion of bacterium or viruses) and then destroy them.

Examples of Granulocytes:

· Macrophage – These are found generally in organs and used to initiate the immune response as they are capable of cutting up a pathogen and allowing for lymphocytes to destroy the antigen. Macrophages inhabit the blood as Monocytes until they mature in the organs.
· Neutrophil – These are small white blood cells (compared to Macrophages) that ‘patrol’ the blood and tissues around a capillary and will use Phagocytosis to ingest and destroy any pathogens found. Neutrophils are short lived and are usually released in an immune response.

Agranulocytes – These have fewer or no granules in the cytoplasm.
The features of Agranulocytes are as follows:

· No or fewer grains than a Granulocytes 

· Larger, rounded nucleus – often due to the fact Agranulocytes need to produce many anti-bodies or other proteins.

Agranulocytes can be sorted into the following cell types:

· Lymphocytes – these are involved n the immune response and actively destroying the pathogens. The sub-types are as follows:

· B-Lymphocytes – These secrete anti-bodies to paralyse a pathogen

· T-Lymphocytes – These actively destroy the cells that are covered in anti-bodies by B-cells.
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