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A. Homeostasis and Neurophysiology (Lectures 2-9) 
 

Homeostasis 

 Homeostasis is the maintenance of a relatively constant internal 
environment, and is essential for the survival of each cell and individual. 

 Set points are ideal conditions for bodily functions, and any deviations will 
result in homeostatic actions to restore it back to the set point through 
negative feedback. 

 Sensors detect changes in the body and sends the information via the 
afferent pathway to an integrating centre which compares received data 
to set point. The integrating centre then sends out responses via the 
efferent pathway to start a negative feedback response in the effector. 

 Positive feedback reinforces stimuli to escalate the response, but cannot 
maintain homeostasis. It is rare but important in some processes e.g. birth. 

 Diffusion is the passive, spontaneous net movement of particles from 
regions of high to low concentration. Cell membrane separates cell from 
environment – intracellular from extracellular – and controls movement 
of particles. small, lipid-soluble substances (e.g. lipids, O2, CO2) can pass 
through whilst large, lipid-insoluble substances (e.g. proteins, ions) can’t. 

 Osmolarity is the total concentration of penetrating and non-penetrating 
solutes. Tonocity is the concentration of non-penetrating solutes, and is 
in reference of the extracellular non-penetrating solute concentration 
compared to that of the cell. A solution can then be iso- (same), hyper- 
(more), or hypotonic (less) with respect to the cell. 

 The body is in osmotic equilibrium as intracellular fluid (ICF) and 
extracellular fluid (ECF) has the same osmolarity, but is in chemical 
disequilibrium as distribution of different types of particles is uneven.  

 Fick’s Law states that the rate of diffusion is directly proportional to 
surface area, concentration gradient and membrane permeability, but is 
inversely proportional to membrane thickness.  

Membrane Potential 

 Equilibrium potential (EP) is the charge required to prevent net 
movement of ions in or out of the cell. 

o K+ concentration is higher in the ICF than ECF, thus the 
concentration gradient is a driving force for K+ to move out of the 
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cell. Thus, K+ has a negative equilibrium potential at -90mV to 
equally oppose the drive to prevent movement of ions.  

o Na+ concentration is higher in the ECF than ICF, thus it has an 
equilibrium potential of +60mV.  

 Membrane potential (MP) is the charge difference across membranes, 
and at rest, Resting MP (RMP) is usually -70mV. 

 Ions will continually move across the membrane to drive MP towards its 
EP.  Permeability corresponds to the number of channels that can allow 
the ions to pass through the membrane and thus influences the rate of 
individual ion movement. As permeability of an ion increases, MP will be 
closer to its EP.  

 Polarity describes distance from zero in terms of membrane potential. 
Depolarisation is when MP becomes more positive, repolarisation when 
it goes back to RMP, and hyperpolarisation when it becomes more 
negative. 

 Neurons are nerve cells that receive information from the dendrites while 
it sends out information thorugh axon terminals. There is a junction 
between neurons called synapses and information is transmitted 
between them using neurotransmitters.  

Action Potential 

 Graded potential is the change in MP relative to RMP and is proportional 
to magnitude of stimulus. Graded potentials are easily reversed because 
there are leak channels that can drive MP back to RMP. When the change 
in MP reaches threshold potential, an 
action potential is fired. 

 Action potential (AP) is a specific 
deviation from MP that enables an 
impulse to travel from one end of a 
neuron to another without getting 
lost. The signal travels from the axon 
hillock down to the axon terminals. 

o Amplitude of AP is dependent 
on permeability and rarely 
changes. 

o High frequency of AP symbolises 
a high intensity signal. 


