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Learning Objectives 
At the end of this lecture, students should be able to: 

 Describe how molecules, ions and water are transported 
through cell membrane. 

 Understand the factors affecting these mechanisms. 

 Explain the gates that open or close the protein channels and 
how they are regulated. 

 
Transport can occur through two main mechanisms: 

1. Transport across cell membrane can occur either directly through the 
lipid bilayer, or through proteins in the cell membrane: 

 Passive transport (Does not require energy) 
    -Simple diffusion 

           -Facilitated (carrier-mediated) diffusion 

 Active transport (Requires energy) 

 Others (Osmosis, Filtration) 
 

2. Transport through involvement of the cell membrane itself: 

 Endocytosis (To the inside of the cell) 
- Phagocytosis 
- Pinocytosis 
- Receptor-mediated endocytosis 

 Exocytosis (To the outside of the cell) 
 
Diffusion is either simple diffusion, or facilitated diffusion 

 
Simple Diffusion 

Movement of ions or molecules through a membrane openings or through 
intermolecular spaces without interaction with carrier proteins in the 
membrane, and without requirement of energy. 

Molecules can pass through either: 
Lipid bilayer if the substance is lipid soluble (Lipid solubility is an 
important factor that determines how rapidly a substance diffuses e.g. 
O2, N2, CO2, alcohol are highly lipid soluble and diffuse readily) 
Or watery channels (Aqueous pores or channels) 



 
         Factors affecting diffusion rate  

- Concentration difference across membrane (from higher 
to lower concentration) 

- Number and sizes of openings in the membrane 
- Membrane electrical potential (positive charges attracted 

by negative ones) 
- Pressure difference across membrane (as in capillary 

permeability) 
 
Facilitated Diffusion (carrier-mediated) 

Movement of ions or molecules from high concentration to lower 
concentration with the help of a carrier without requirement of energy 
e.g. transport of glucose and amino acids 

 

Osmosis 

Movement of water from high to low concentration through aqueous pores 
or water channels (aquaporins) in the semipermeable membrane. 
 
Filtration 

Small molecules are forced through a porous membrane from a high to low 
pressure area.  
 
Active Transport 
A transport of molecules or ions through a membrane from an area of low 
concentration to an area of high concentration by a carrier and requiring 
energy. 
 
Endocytosis 

Phagocytosis 
Pinocytosis 
Receptor-mediated endocytosis 

 
         Phagocytosis 

Is a process in which large particles (e.g. bacteria, cell debris, …) are 
engulfed by phagocytes (Cell eating) 

 

 



 
         Pinocytosis 

Is a process by which small fluid droplets are engulfed by phagocytes 
(Cell drinking) 

 

         Receptor-mediated Endocytosis 

The cell membrane can engulf selected molecules after their binding to 
receptors e.g. cholesterol with low density lipoprotein, iron with 
apotransferrin. 

 

Exocytosis 

Intracellular vesicles fuse to cell membrane and release their contents 
outside the cell, e.g. neurotransmitters such as noradrenaline from 
sympathetic nerve endings. 

 
Both endocytosis and exocytosis require energy and calcium ions 

 

Sodium-Potassium Pump 

Inside the cell, there are large amount of proteins and positively 
charged ions. This, if remains as such, high osmotic pressure causes 
water to enter into the cell resulting in swelling and burst of the cell. 

 

To maintain cell size, the Na+/K+ pump will function to pump sodium 
ions outside the cell in exchange of potassium.  

 
Sodium will take water with it and maintain a positive charge on the 
outside of the membrane, and a negative charge on the inside. 

 

Protein channels have two important characteristics: 
1. They are selectively permeable to certain substances. 
2. Many of these channels can be opened or closed by gates that are 
regulated by either: 

 Electrical signals (Voltage-gated channels) 

 Chemicals that bind to the channel protein (Ligand-gated 
channels)  

 
 


