Cell theory 

The cell theory states that the cell is the unit of structure and function in all living organisms and that all cells come from previously existing cells.
Cell processes
1. Digestion - chemical and physical breakdown of complex foods.

2. Absorption - intake of vital chemicals across membranes.

3. Biosynthesis - manufacture of substances within the cell.

4. Respiration (cellular) - a step by step process by which glucose is oxidized and energy is released.

5. Excretion - expelling waste material from the cell.

6. Response - changing according to conditions in its (the cell's) environment.

7. Reproduction - producing similar and new cells by cell division.

8. Secretion - producing and releasing of liquid substances from cells, e.g. enzymes, hormones, and tears.

Functions of the Parts of the Cell

Cell membrane / plasma membrane / plasmolemma
It consists of two layers of fat molecules in which protein molecules are suspended.  It separates the cell's internal environment from its external environment.  It is a selectively permeable barrier controlling the exchange of substances between the cell and its environment.  It may also be referred to as a differentially permeable barrier.

Cell wall
It provides mechanical support and protection and prevents osmotic bursting of the cell.  In plants, it is a pathway for water and dissolved substances.

Cytoplasm
An aqueous substance containing dissolved substances, a variety of cell organelles, insoluble waste and storage products.  It provides an optimum environment for the cell organelles and allows movement of substances to various parts of the cells.

Note: The protoplasm consists of the cytoplasm and the nucleoplasm (the contents of the nucleus).  Protoplasm, then, refers to all the living components of the cell.

Nucleus
Contains chromosomes and DNA, the molecule of inheritance, which is organized into genes which control all the activities of the cell.  Nuclear division is the basis of cell replication, and hence, reproduction and growth. 

Mitochondria
This is the organelle where energy is released from food (glucose) using oxygen.  Hence, it is also called the site of tissue respiration or the 'power house' of the cell.

Vacuole

This is a membrane bound sack.  Its function and size may vary from being small in animal cells to much larger in plant cells.  Vacuoles may store various substances including waste products or food.  It helps in controlling the osmotic properties of the cell.
Endoplasmic reticulum (E.R.)

These are a series of channels that are membrane-enclosed sacs which form a network through the cytoplasm.  These channels connect at different points to the nuclear membrane.  The E.R. acts as an internal transport system and forms a link between the nucleus and the cytoplasm.

Plastids
These are structures that Produce or store food material in plant cells.  They include leucoplasts, chromoplasts and chloroplasts.  Note: plastids are found only in plant cells.

Other cell organelles include ribosomes (the site of protein manufacture), lysosomes and Golgi apparatus or Golgi bodies.  Other cell structures include endoplasmic reticulum, microtubules, cilia and flagella.



A Table Comparing Plant and Animal Cells
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Animal cell

has a cellulose cell wall

lacks cell wall

has large vacuoles usually

has small vacuoes

   containing cell sap

has plastids (chloroplasts

has no plastids

   leucoplasts,chromoplasts)

often regular in shape

usually irregular in shape


Cell Specialization

A cell tends to have certain types of organelles and to be shaped according to the function it performs.  For example, muscle cells tend to be long, have tapering ends, elastic fibres for movement, and many mitochondria for supplying energy quickly.

Cell Organization

Organelles are tiny membrane bound structures that carry out specific functions within a cell e.g. chloroplast, nucleus, mitochondria, ribosome.

Cells that carry out the same function are usually found grouped together forming tissues, e.g. muscle, nerve, bone, blood, epithelium, and adipose tissues in animals and xylem, phloem, parenchyma, sclerenchyma and meristematic tissues in plants.

Tissues come together to form organs e.g. the heart, brain, stomach, liver, lung, kidney, gills and eye in animals and the leaf, stem, root, flower and fruit in plants.

Organs come together to form systems e.g. in animals there are the digestive system, circulatory system, reproductive system, nervous system, endocrine system, skeletal system, immune system, excretory system, and respiratory system; and in plants there are the root system, vascular system and the shoot system.

The systems together make up the entire organism.

Cell organization may therefore be summarized as:


organelles      cells      tissues      organs      systems      organism
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