
Cell Physiology 
 

By Michael Hicks 

2010(a)16: Describe the processes whereby substances may cross cell membranes, 
giving examples. 

General 
- The cell membrane consists of a phospholipid bi-layer, interspersed with protein channels 
of various types  
- Separates ICF from ECF 

Diffusion 
- The process by which a gas/substance in solution, expands to fill the available volume, due 
to continuous random movement 
- The rate of diffusion of a substance can be quantified using Fick’s Law, whereby 
flux = DA (C1-C2) 
                  T,    flux = molecules/unit time, D = diffusion coefficient, A = area and C1-
C2 is the concentration gradient, T = thickness 
- Small, non-polar molecules such as O2 andN2 as well as small uncharged polar molecules 
such as CO2 diffuse freely across cell membranes – simple diffusion 
- Another example of simple diffusion is the ion channel, either ligand or voltage gated, 
allows passive diffusion of ions from one side of the cell membrane to the other, in direction 
of their electrochemical gradient – e.g. voltage gated Na+ channel responsible for phase 0 of 
cardiac myocyte depolarisation 
- Facilitated diffusion is the process by which a specific carrier protein binds a molecule, 
undergoes a conformational change and allows the molecule to move in the direction of its 
concentration gradient, an example is the glucose transporter. It is rate limited, unlike 
simple diffusion. Water can also move through specific channels to cross the cell membrane, 
called aquaporins, allowing water reabsorption from renal collecting ducts (otherwise 
impermeable) 

Active transport 
- The transport of molecules against their electrical or chemical gradients, also rate limited 
Primary active transport involves the hydrolysis of ATP, so the carrier proteins are 
ATPases, e.g. Na/K ATPase removes 3 Na from ICF and imports 2K 
Secondary active transport involves use of existing electrochemical gradient to transport a 
substance, eg, co-transport of Na and glucose using electrochemical gradient for Na from 
Na/K ATPase above, e.g. in PCT of the kidney 

Enodcytosis/exocytosis 
- Larger particles can enter the cell by other processes, known as endocytosis; exocytosis 
is the reverse process, often used to export NT for example, into the synaptic cleft 
- Endocytosis can either be in the form of pinocytosis – where the cell ingests small 
vesicles containing ECF, or phagocytosis, which is the ingestion of larger particles like 
bacteria or other cells.  
- Both occur by binding of protein in the cell membrane to the protein that is to be absorbed, 
→ invagination of the cell membrane → release of a pinocytic or phagocytic vesicle to the 
inside of the cell. 

 


