Cellular organism
Objectives:

1. What is the definition of the cell?
2. What are the constituents of the cell?

3.  Enumerate the function of each cell constituent.



The basic living unit of the body is the cell and each organ is an aggregate of many different cells held together by intercellular supporting structure, each type of the cell is especially adopted to perform one or few particular function.
There are about 100 trillion cells in the body, 25 trillion are the RBC.

Many cells in the body differ from each other in their shape and function but they share the same characteristics as gaining energy supplement and release of end product in addition to reproduction.

Cell

The typical cell as seen by light microscopy is composed mainly of nucleus and cytoplasm. The nucleus is separated from the cytoplasm by a nuclear membrame and the cytoplasm is separated from the surrounding fluid by a cell membrane.
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Protoplasm is the substance that makeup the cell and it is composed mainly of five basic substances:-
Water, electrolyte, proteins, lipids and carbohydrates.

Water:-

The principle fluid medium of the cell is water, it is present beside fat cells, compose 70- 90 % of cell mass. Many cellular chemicals are dissolved in water, other are suspended in particles or membranous form. All reactions take place among the dissolved chemicals or at the surface boundaries of the suspended particles or membrane and the water.
Electrolytes:-
The must important electrolytes in the cells  are K ,Mg , Ph S , bicarbonate and small quantities of  Na , Cl and Ca. they are consider the inter relations between intra and extra cellular fluids .they  are:-

1. Inorganic chemicals for cellular reactions.

2. Necessary for operation of some of the cellular control mechanisms.

3. At the cell membrane level, they allow transmission of electrochemical impulses in nerve and muscle fibers.

4. Their concentration intracellular   determines the enzymatic catalyzed reactions for cellular metabolism.

5. Acid- base balance and   others.

Proteins:-

It consist 10- 20 % of cell mass, it is divided into two parts:-
1. structural  proteins

2. Globular proteins (mainly enzymes).

Structural protein: -   it is present in the form of a long thin filament, there are polymers of many protein molecules

a. Provide contractile mechanism of all muscles -intracellular.

b. Cytoskeleton of many organelles as cilia, nerve axon and mitotic spindles, collagen or elastic fibers of blood vessels tendon and ligaments.
Globular protein: -   mainly enzymes, soluble in cell fluid or adherent to the cell membrane from inside the cell.
Lipids:-

There are several types of substances that have a common properties of being soluble in fat solvents.  The most important of them are phospholipids and cholesterol that form the cell membrane as well as the intra cellular membrane barrier as they are insoluble in water.

Some cells contain large quantities of triglyceride also called neutral fat; these cells are called fat cells.

Carbohydrate:-

They inter in little structure as part of glycoprotein but play a major role in nutrition of the cell. They are storing in the cell as glycogen and extra cellular as glucose.

Cells contain a highly organized structure called organelles which are of great importance to the function of the cells some of them:-
Cell membrane, nuclear membrane, endoplasmic reticulum, Golgi apparatus mitochondria, lysosome and centriole.
Cell membrane

It is a thin elastic structure 7.5- 10 nanometer composed of lipid bilayer penetrated by large particles of proteins. Lipid layer prevent water soluble substances and water from passage through the cell wall while protein provide a special pathway for a special substances from exchange.
Membrane lipid bilayer is impermeable to the usual water soluble substances as ions, glucose, and urea but fat soluble substances as oxygen CO2 and alcohol can penetrate this portion of the membrane.
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Presence of cholesterol in the cell membrane controls the permeability and fluidity of the cell wall to the water soluble constituent.
Integral protein acts as pores to transport substances in opposite direction of the normal transport (active transport)
Carbohydrate present in combination with lipid (glycolipid) or proteins (glycoprotein).
Some of the CHO substances bound together and to the small protein cores and cover the cell, they are poorly attached to the cell wall called glycocalyx.
Functions of CHO attached to the outer surface:-

1. (-ve) charge that repels the (-ve) objects.
2. Glycocalyx of one cell attached to the other cells.
3. Receptor to the binding hormones as insulin.

4. Enter to immune reaction.
Cytoplasm and its organelles

Cytosol is a clear portion of the cytoplasm in which particles are dispersed.
Cytoplasm is composed of semisolid outer part called ectoplasm, and liquid form called endoplasm which is the inner part.

Dispersed in the cytoplasm are fat globules glycogen granules, ribosome, secretary vesicles and five organelles (endoplasmic reticulum, Golgi apparatus, mitochondria, lysosome and peroxisome.
