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Introduction to physiology science 

Physiology is the scientific study of normal mechanisms, and their interactions, 

which works within a living system. A sub-disciplineفرع of biology, its focus is in 

how organisms, organ systems, organs, cells, and biomolecules carry out the 

chemical or physical functions that exist in a living system. 

The Cell - Structure and Function 

Cell theory: 

1. All living organisms are composed of one or more cells 

2. The cell is the basic unit of structure and organization in organisms. 

3. Cells arise from pre-existing cells. 

Cell Components 

Organelles 

II. Nucleus 

The nucleus is the cell's largest organelle usually found in the center of the cell.  

Structure – The shape of the nucleus is spherical to oval. The nucleus is surrounded 

a double-layered membrane or envelope containing pores. It is through the pores 

that RNA leaves and other molecules can enter the nucleus by an active transport 

process. 

Function -The nucleus contains information in the form of large aggregates of DNA 

– the genes to control cell structures and cell activities. 

 

A. Chromatin (Chromosomes) Chromatin and Chromosomes 

 

Chromatin 

Structure - Suspended in the nuclear matrix (nucleoplasm) is the genetic material. 

The DNA of the cell is in the form of chromatin threads. Chemically the chromatin 

consists of DNA+protein (histone)+small amount of RNA. Euchromatin – extended 

chromatin active DNA, used by cells in making protein. Heterochromatin – 

condensed chromatin inactive DNA. 

Function - DNA contains the information that controls cell functioning and activities 

in terms of protein synthesis and transmission of information from one generation to 

the next. 
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Chromosomes. 

The chromosomes are the condensed forms of chromatin in the form of short rods. 

The human chromosome complement is 46 chromosomes, 22 pairs of autosomes 

and two sex chromosome Female - XX, Male - XY.  

 

B. Nuclear Membrane or Envelope 

Structure – The nuclear membrane is a double membrane structure with pores. The 

pores    form by fusion of the inner and outer membranes.  

Function - The pores allow proteins and RNA macromolecules to pass by an active 

transport process. 

The nuclear membrane is semi-permeable. 

 

C. Nucleolus 

Structure - The nucleolus is a spherical, non-membrane bound structure, which 

appears during interphase, and disappears during mitosis. The segment of the DNA 

that carries instructions for organizing the nucleolus and synthesizing the r-RNA is 

called the nucleolar organizer region. 

Function - The nucleolus is a nuclear structure that produces the components of the 

ribosomes and some forms of RNA. 

  

D. Nucleoplasm 

     It is colloid substance that has the same content as the cytosol. The chromatin 

threads and nucleolus are suspended within the nucleoplasm.      

 

III. Cytoplasm Organelles 

 

A. Ribosomes 

 Structure - non-membrane bound small spherical solid structures composed of two 

subunits.  

     Chemically ribosomes consist of RNA+protein. 

     Function - Ribosomes are sites of protein synthesis. 

 

B. Endoplasmic Reticulum (ER) 

Structure - a network of membrane bound fluid filled channels throughout the 

cytoplasm (cisterns). ER is continuous with the cell membrane and nuclear 

membrane. 
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  Function - the tubules of the ER serve as temporary storage area for substances and 

 as a transport system for molecules synthesized by the cell. ER with attached 

ribosomes is called “rough" ER. ER without ribosomes is called "smooth" ER. Lipid 

and steroid (cholesterol) synthesis occurs in the membranes of "smooth" ER.  

   Ca
++ 

ions are stored in the "smooth" ER tubules in muscle cells. 

Proteins synthesized by ribosomes of the "rough" ER travel in the channels of the 

ER to the Golgi apparatus for secretion out of the cell. Ribosomes free in the 

cytoplasm make proteins for the cell's own use. 

C. Golgi Apparatus or Complex and Secretory Vesicles 

Structure - a stack of 4-6 parallel-flattened membranous sacs (cisternae) located near 

the nucleus from which   secretory vesicles filled with secretory material get 

pinched off. The proteins once in the Golgi apparatus are modified and accumulate 

at the ends of the sacs. The ends of the sacs pinch off as secretory vesicles filled 

with the protein. The vesicles are called secretory granules. The granules then 

migrate to the periphery of the cell fuse with the cell membrane. The contents are 

released from the cell by exocytosis.  

Function – The Golgi apparatus functions for secretion. It is most highly developed 

in secretory cells, such      as gland cells and nerve cells.   

D. Lysosomes  

Structure - small membrane bound vesicles formed by the Golgi apparatus. They 

contain hydrolytic digestive enzymes at an acidic pH (5). The lysosomes are 

pinched off from the Golgi apparatus.  

Function - the lysosomes function for digestion of phagocytosed substances. The 

lysosomes fuse with the phagocytic vesicles formed during endocytosis and pour 

their digestive enzymes into the vesicles. The  enzymes then digest the material. The 

lysosomes are abundant in phagocytic WBC. 

E.  Peroxisomes 

Structure - membrane bound organelles produced by division of preexisting 

peroxisomes. 

Function - the peroxisomes function to inactivate toxic substances in the cell. The 

peroxisomes contain   enzymes that use O2 molecules to oxidize or remove H atoms 

from organic substances to form H2O2.  

If these substances were not oxidized and allowed to accumulate; they would be 

toxic to the cell - examples of toxic substances phenol, formaldehyde, formic acid, 

alcohol. The generated H2O2 is itself toxic and is  decomposed by an enzyme in the 

peroxisome, catalase. 
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                                           Catalase 

                                  H2O2       2H2O  +  O2  

F.  Mitochondria 

 Structure - elongated (rod shaped) to spherical shaped structures bounded by a 

double membrane. The outer membrane is smooth and surrounds the mitochondrion. 

The inner membrane is extensively folded in to projections called cristae on which 

enzymes are present. In the center of the mitochondrion is a semisolid   matrix 

which enzymes are also present.   

Function - mitochondria (powerhouses of cell) are involved in ATP production.  

Mitochondria contain enzymes, which are involved in aerobic, cell respiration, if O2 

is present. 

Mitochondria are self-replicating as they contain mitochondrial DNA and 

ribosomes to produce proteins. 

  

G. Cytoskeleton - The cell has an internal skeleton of tiny tubules and filaments 

which support the cell, hold the nucleus and organelles in place. It is also 

responsible for cell movement, changes in cell shape and movement of 

organelles.  

      

Types of Cytoskeletal Structures 

1. Microtubules - slender, hollow, cylindrical unbranched tubules consist of the 

protein tubulin. The microtubules provide spatial organization (support) to the 

organelles of the cell, form parts of cilia   flagella, centrioles and spindle fibers and 

provide for cell movement and distribution of material. 

2. Microfilaments - small, solid, rods or cylinders made of the proteins actin and 

myosin that provide for the contractile activities of the cells. Also the 

microfilaments function to maintain support and shape of the cell.  

 3. Intermediate Filaments - they are in size between microtubules and 

microfilaments. They support cells, especially long thin cells like nerve cells. 

 

H. Cilia, Flagella, Basal Body 

 

Cilia and flagella are thin, cylindrical structures that are motile cytoplasmic 

projections from the cells surfaces. These structures move substances over the cell 

surface (cilia) or move the cell (flagella). 
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     1. Cilia 

Structure - small, short, and numerous hair-like projections. 

        Function - wavelike rhythmic motion of the cilia creates a current that transport 

(move) material over a surface. Example - found in the respiratory system to move 

mucus over the surface, in the oviduct of the reproductive system moves the ova 

along.  

     2. Flagella  

Structure: long, whip like and fewer in number/cell, 1-2/cell. They have more 

random motion than cilia.  

Function – The flagellum’s whip-like movement propels the sperm cell through an 

aqueous environment.   

Example- in humans the flagella are only found in sperm. 

Both cilia and flagella have the same organizational pattern and originate from a 

structure in the cytoplasm, the basal body. The internal structure of cilia and flagella 

consist of a core of cytoplasm surrounded by the cell membrane. Within the center 

of these cytoplasmic projections there are microtubules.   

The microtubules are arranged in a 9+2 pattern, Nine (9) pairs in a circle and one (1) 

pair in the center. 

            

3. Basal Body 

Structure: at the base of cilia and flagella. The basal body anchor the cilia and 

flagella to the cell, it consists of 9 groups of microtubules (3 tubules/group) and no 

central tubules. This same structure is found is the centrioles. 

Function - organize microtubules of cilia and flagella. 

I. Centrioles 

Structure - Centrosome near the nucleus is a dense region of cytoplasm; 

within  the centrosome are 2 pairs of cylindrical structures, the centrioles. 

Function - the centrioles are involved in organizing the microtubules of the mitotic 

spindle. The spindle is involved in the separation of the chromosomes during cell 

division. Each centriole pair occurs as a group of microtubules at right angles to 

each other.  

J.  Microvilli 

Structure - Very short cylindrical shaped extension of cytoplasm covered by the cell 

membrane. 
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Function - increase cell surface area for absorption. Microvilli do not beat. Within 

the microvilli are  

Microfilaments which support the microvilli: Actin which is a contractile protein 

causing the microvilli to contract and expand. This creates movement that brings 

fresh material in contact with the microvilli for absorption. 

 

IV. Cellular Inclusions 

Temporary chemical substances in a cell in the form of granules or droplets 

produced by the cell or taken in by the cell. Examples - melanin pigment, glycogen 

granules, lipid (triglycerides) droplets, minerals, mucus droplets, dust and 

lipochrome, a pigment lipid. The inclusions may or may not be surrounded by a 

membrane. These inclusions are not permanent components of cells; they are 

constantly being used and replaced. 
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