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Physiology
It’s the science that explains the physical and chemical factors that are 
responsible for the origin, development, and progression of life. 



FIELDS of PHYSIOLOGY

•Viral physiology 

•bacterial physiology 

• cellular physiology 

•plant physiology

•human physiology



CELL STRUCTURE AND 
FUNCTION
• CELLS are the microscopic fundamental units 

of all living things

• Prokaryotic cells: Like bacteria, have no 
nucleus

• Eukaryotic cells: like those in human body. 
Human cells is enclosed by plasma membrane, 
Enclosed by that membrane is the cytoplasm 
with associated organelles plus nucleus.



SPECIALIZED CELLS OF THE 
HUMAN BODY

• Nerve Cells (Neurons)

• Epithelial cells

• Exocrine cells

• Endocrine cells

• Blood Cells

1-Red blood cells (erythrocyte)

2-White blood cells (leukocytes)



EXTRACELLULAR FLUID—THE 
“INTERNAL ENVIRONMENT”

• About 60 per cent of the adult human body is
fluid, mainly a water solution of ions and
other substances.

• Although most of this fluid is inside the cells
and is called intracellular fluid, about one
third is in the spaces outside the cells is called
extracellular fluid.



EXTRACELLULAR fluid

• IT In Constant motion throughout the body.

• It is transported rapidly in the circulating blood
and then mixed between the blood and the
tissue fluids by diffusion through the capillary
walls.

• Extracellular fluid (internal environment of the
body) contents

• IONS & NUTRIENTS



DIFFERENCES BETWEEN EXTRACELLULAR 
AND INTRACELLULAR FLUIDS

• EXTRACELLULAR FLUID contains

- Sodium, chloride, and bicarbonate ions plus
nutrients for the cells, such as oxygen, glucose, fatty
acids, and amino acids.

- It also contains carbon dioxide that is being
transported from the cells to the lungs to be excreted,
plus other cellular waste products that are being
transported to the kidneys for excretion.



INTRACELLULAR FLUID

Large amounts of POTASSIUM, magnesium,
and phosphate ions instead of the sodium and
chloride ions found in the extracellular fluid.

Special mechanisms for transporting ions
through the cell membranes maintain the ion
concentration differences between the
extracellular and intracellular fluids.



CELL MEMBRANES

• 1-The boundary of the cell, sometimes called the 
plasma membrane,

• 2-Separates internal metabolic events from the 
external environment.

• 3- Controls the movement of materials into and out of 
the cell. 

• 4-selective permeability



PLASMA MEMBRANE 
COMPOSITION

• Double phospholipid membrane (lipid bilayer)

• Nonpolar hydrophobic tails

• polar hydrophilic heads

• The phospholipid bilayer is selectively permeable. Only small,
uncharged polar molecules can pass freely across the membrane.





• Protein and Cholesterol

• Proteins and cholesterol molecules are scattered throughout the 
flexible phospholipid membrane. 

• Peripheral proteins attach loosely to the inner or outer surface of the 
plasma membrane.

• Integral proteins lie across the membrane, extending from inside to 
outside.

• mosaic model of the cell membrane.

• A variety of proteins are scatatered throughout the flexible matrix of 
phospholipid molecules,.



Functions of membrane proteins:

• 1- Channel proteins

• 2-Transport proteins

• 3-Recognition proteins

• 4-Adhesion proteins

• 5-Receptor proteins

• 6-Electron transfer proteins



• Membrane Carbohydrates—The Cell “Glycocalyx.”

• Glycoproteins 

• Glycolipids. 

• Most of the integral proteins are glycoproteins, 

and about one tenth of the membrane lipid    molecules are 
glycolipids.



Function of Membrane Carbohydrates

• (1) Many of them have a negative electrical charge.

• (2) The glycocalyx of some cells attaches to the glycocalyx of other 
cells.

• (3) Many of the carbohydrates act as receptor substancesfor binding 
hormones.

• (4) Some carbohydrate moieties enter into immune reactions



TRANSPORT ACROSS THE CELL 
MEMBRANE

A-- Passive Transport Across the Cell Membrane

Concentration gradient

Does not require energy use.



• Simple diffusion, or diffusion, is the net movement of substances
from an area of higher concentration to an area of lower
concentration.



Facilitated diffusion is the diffusion of solutes through

channel proteins in the plasma membrane.



Osmosis is the diffusion of WATER molecules

across a selectively permeable membrane from high

concentration to low concentration.



Dialysis is the diffusion of SOLUTES across a

selectively permeable membrane from high to low

concentration.



B-- Active Transport Across the Cell   Membrane

• Movement of solutes against a gradient .

• ATP

1-Protein Pumps

• Transport proteins in the plasma membrane transfer solutes such as 
small ions (Na+, K+, Cl-, H+), amino acids, and monosaccharides. 

• The proteins involved with active transport are also known as ion 
pumps. 



• The protein binds to a molecule of the substance to be transported on 
one side of the membrane, then it uses the released energy (ATP) to 
change its shape, and releases it on the other side. 

• The protein pumps are specific; there is a different pump for each 
molecule to be transported. 

• Protein pumps are catalysts in the splitting of ATP → ADP + 
phosphate, so they are called ATPase enzymes. 



C-Vesicular Transport

1.Exocytosis, which describes the process of vesicles fusing with the
plasma membrane and releasing their contents to the outside of the cell.
This process is common when a cell produces substances for export.



2.Endocytosis, which describes the capture of a

substance outside the cell when the plasma membrane

merges to engulf it. The substance subsequently enters the

cytoplasm enclosed in a vesicle.



PARTS OF THE CELL

A– CYTOPLASM

B– NUCLEUS

PROTOPLASM  is composed mainly of five basic   substances: 
water, electrolytes, proteins, lipids, and carbohydrates.



• Cytoplasm  Constituents  (molecular soup)

• Cell organelles

• Gel-like material 

• 80% to 90% water

• Salts,

• Organic molecules 

• Enzymes 

• Proteins 

• Nutrients.



•CYTOPLASME IMPORTANC
• Molecular soup" in which organelles are suspended and held together

by a fatty membrane.

• cytoplasm surrounds the nuclear envelope and the cytoplasmic
organelles.

• It plays a mechanical role by moving around inside the membrane
and pushing against the cell membrane helping to maintain the shape
and consistency of the cell and again, to provide suspension to the
organelles.

• It is also a storage space for chemical substances indispensable to
life, which are involved in vital metabolic reactions, such as
anaerobic glycolysis and protein synthesis



INSOLUBLE CONSTITUENT

• Cell ORGANELS

• Mitochondria, 

• Lysosomes,

• Peroxysomes, 

• Ribosomes, s

• Several vacuoles 

• Cytoskeletons, 

• Endoplasmic reticulum 

• Golgi apparatus 


