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2. Define and describe osmosis and diffusion 
Both osmosis and diffusion are passive processes. Down concentration 
gradients. 
Simple diffusion: movement directly through phospholipid bilayer by lipids and 
nonpolar solutes. 
Facilitated diffusion: carrier-mediated – shape change of integral proteins carry 
solutes across membrane. Channel-mediated  - flow through selective integral 
protein channels, these channels may be gated of leakage. 
Osmosis: diffusion of solvents rather than solutes across a selectively permeable 
membrane.  

3. Describe what would happen to a cell in a hypertonic, isotonic and hypotonic 
solution 
Consider the side of the membrane being referred to!! 

4. Isotonic = normal, cell will retain its shape 
Hypertonic solution = higher solute concentration than cell, will cause the cell to 
shrink as the solvent (water) rushes out. 
Hypotonic solution = solute concentration too low, a cell immersed in this 
solution will swell and potentially lyse. 

5. Describe the different methods of transport across cell plasma membranes 
Passive: osmosis and diffusion 
Active transport: requires energy to move solutes across the membrane 
- Primary active transport: energy from hydrolysis of ATP. Phosphorylation of 
transport proteins causes shape change of transport proteins in a manner which 
pumps. 
- Secondary active transport: driven by energy stored by primary active 
transport. Concentration gradients are created during primary active transport 
and used in secondary active transport. 
Vesicular Transport: transport of large particles and macromolecules using 
membranous sacs. Exocytosis and endocytosis. Energised by ATP or GTP. 

Nervous System: 
1. Describe and identify the major components of a neuron, with emphasis of the 

specific role each structural component has on the function of the neuron 
Neuron 
Structure 

Organelles and Function 

Dendrites: 
extend from cell 
body 

Receptive region, convey messages toward cell body. Very 
large surface area. Graded potentials 

Cell Body conspicuous nucleus, clustered free ribosomes and rough ER 
(chromatophilic substance), Nissl bodies. Well-developed 
Golgi. Microtubules and Neurofibrils for structure. 

Axon Hillock Start of Axon, impulse generation 
Axon Conducting region, impulse conducted from Axon Hillock to 

terminals.  
Anterograde movement – away from cell body. 
Retrograde movement – toward cell body 

Axon Terminals Neurotransmitter released when impulse reached terminals. 
Myelin Sheath Whitish, fatty segments that protect and insulate increasing 

transmission speed.  
CNS: Schwann cells, gaps = Nodes of Ranvier 
PNS: oligodendrocytes, multiple flat processes that coil 
around many axons. 
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2. Describe the structure of the nervous system, with reference to the major 
divisions: central versus peripheral, sensory versus motor, somatic versus 
autonomic 
Sensory (afferent) division receives signals and transmits them via the 
Peripheral Nervous System (PNS) to the Central Nervous System (CNS), the 
brain integrates the information and relays it to the motor (efferent) division of 
the PNS for output. 

Efferent Division of the PNS 
Somatic Nervous system (voluntary) Autonomic Nervous system 

(involuntary) 
Voluntary movement. Impulses 
conducted from the CNS to skeletal 
muscles. 

Sympathetic: 
mobilizes body 
movements 
during activity 

Parasympathetic: 
Conserves energy 

 
3. Describe the different functions of the major divisions of the nervous system 

as above 
4. Define Resting Membrane Potential  (RMP) and recognise the contribution that 

ion distribution across the membrane makes to RMP 
RMP is the difference between the inside of the cell at rest. Because of the Na+/K+ 
pumps and leakage channels, there are more K+ inside the cell and more Na+ 
outside the cell. Because 3 Na+’s leave the cell for every 2 K+’s that enter the cell, 
the inside of the cell is more negative than outside. The leakage channels also 
favour K+ movement, resulting in more leaving the cell. 

5. Be able to predict the movement of Na+ , and K+ , across the cellular membrane 
in response to changes in permeability of the membrane to each of these ions 
Both these ions will ALWAYS move down their chemical gradients from high 
concentration to low concentration, until equilibrium is reached. 

6. Describe the difference in function of ligand‐gated ion channels, 
mechanically‐ gated ion channels or voltage gated ion channels and predict 
where you would find them on neurons or within the nervous system 
Leakage channels: non-gates, always open. 
Chemically/Ligand Gated Channels: opens when specific neurotransmitter 
binds. Likely found at receptors. 
Voltage-gated Channels: opens/closes in response to changes in membrane 
potential. Likely found at axon. 
Mechanically-gated Channels: responds to physical deformation. Likely found on 
sensory receptors. 

7. List the major events that occur in an action potential and state whether 
movement of sodium or potassium ions into or out of the cell are responsible for 
each event 

1. Resting State: all gated channels closed, leakage channels are open. 
2. Depolarization: Na+ channels open, Na+ rushes into the cell making it less 

negative. Threshold must be reached before depolarization becomes self-
propagating. Polarity reversal causes spike in AP. -70 to +30mV = 100mV 

3. Repolarization: Na+ channels inactivating, K+ channels open. Na+ 
inactivation gate and K+ channels slower. AP is self-limiting, Na+ influx 
stops, K+ starts, internal negative restored. 

4. Hyperpolarization: some K+ channels remain open longer than needed, 
restore electrical conditions but not ionic. 

8. Describe how neurons communicate with each other by chemical signalling 
molecules released at the synapse 
Chemical Synapse: release and reception of neurotransmitter. Axon terminal of 
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Weeks 8 – 12 
Respiratory System 

1. Describe the structure and function of the conducting zone and the respiratory 
zone  
Conducting Zone Structure: 

- Upper airways. Gas conduits. The trachea divides to form the right and 
left main bronchi, the right is shorter than the left. 

- Each bronchus is divided in to lobar, secondary, bronchi. 3 on the right, 2 
on t he left 

- Tertiary segmentation, ect, until bronchioles. 
- Tissue mimics that of the trachea: 

o Support: irregular plates of cartilage (not rings). No cartilage in 
bronchioles, but there are elastin fibres. 

o Epithelium: mucosal epithelium thins. Mucus producing cells and 
cilia sparse in bronchioles 

o More smooth muscle than trachea. Autonomic nervous system: 
Sympathetic = bronchioles constrict. Parasympathetic = 
bronchioles dilate. 

Respiratory Zone Structures: 
- Defined by the presence of alveoli for gas exchange 
- Begins as terminal bronchioles feed into respiratory bronchioles. 
- Respiratory bronchioles lead to winding alveolar ducts (walls are 

diffusely arranged rings of smooth muscle and connective tissue and out 
pocketing alveoli). 

- Alveolar ducts lead to all alveolar sacs. 
- Respiratory membrane: 

o (Type 1) single layer of squamous epithelial cells surrounded ny 
a flimsy basement membrane. External surface of alveoli covered 
with pulmonary capillaries. 

o (Type 2) Alveolar cells secrete surfactant to coat gas-exposed 
alveolar surface 

- External respiration = O2 and CO2 exchange 
- Internal respiration = at cells 

2. Describe the key steps of inspiration and expiration in chronological order 
Inspiration:  

- Gas flows down pressure gradients. When the pressure in the lungs if 
lower than the atmosphere, gas flows in. 

- When the diaphragm contracts, it moves inferiorly and flattens out 
causing the increase of the thoracic cavity. 

- When the intercostal muscles contract, they lift the rib cage and pull the 
sternum, superiorly. The ribs swing outwards increasing the diameter of 
the rib cage. 

- As the thoracic diameters increase, the lungs are stretched causing a 
drop in pressure as air goes in. 

- Inspiration ends when Ppul=Patm 
Expiration: 

- Usually a passive process dependent more dependent on lung elasticity 
than muscle contraction. 

- Muscles relax, resuming their resting lengths, resulting in decreased 
thoracic and intrapulmonary volume. 

- Deceased volume depresses alveoli and Ppul rises. 
- When Ppul>Patm gases flow out of the lungs. 
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- Forced Expiration: involves contraction of the abdominal wall muscles 
increasing intra-abdominal pressure, pressing organs against 
diaphragm and depresses rib cage and decreases thoracic volume. 

3. Define key lung volumes and capacities  
Volume Name Definition Volume or formula  
Tidal Volume (TV) Moves in/out of lungs 

during normal breathing 
500ml 

Inspiratory Reserve (IR) Forcibly inspired beyond 
tidal volume 

2100-3200ml 

Expiratory Reserve 
Volume (ERV) 

Can be expelled after 
normal tidal inspiration 

1000-1200ml 

Residual Volume (RV) Stays in lungs preventing 
lung collapse 

1200ml 

Inspiratory Capacity (IC) Total amount of air that 
can be inspired 

TV + IRV 

Functional Residual 
Capacity (FRC) 

Amount of air remaining in 
lungs after tidal expiration 

RV + ERV) 

Vital Capacity (VC) Total amount of 
exchangeable air 

TV + IRV + ERV 

Total Lung Volume (TLV) Sum of all lung volumes 6000 
 
Minute ventilation = all breath 
Alveolar ventilation = only breathed into alveoli 
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