
Lecture 1 – Introduction 
 
The Nervous Systems 

 
  
Neurons & Synapses 

1. Neurons 
a. Cells in nervous system 
b. Electrical signals "action potentials" are transmitted along the axons 

2. Synapses 
a. Where neurons meet 
b. Chemical signals "neurotransmitters" transmitted between neurons 

Neurotransmitters / neuromodulators 
1. All neurons in CNS, PNS, ENS communicate through chemical signals 

a. Influence other neurons 
b. Modulate neural activity / other functions 

2. Neurotransmission 
a. Excitatory / inhibitory 
b. Serves rapid, precise, point to point communication 

3. Neuromodulator 
a. Slower 
b. Alter subsequent responsiveness of neurons 

In CNS 
1. Originate in small clusters of neurons (nuclei) deep within the brain 
2. Released throughout CNS 
3. Systems 

a. Norepinhephrine (NE) system 
i. Nucleus 

1. Locus coeruleus in the pons 
b. Histamine (HA) system 

i. Nucleus 
1. Posterior hypothalamus 

c. Cholingeric (Ach) system 
i. Nucleus 

1. Pontine & basal forebrain groups 



d. Dopamine (DA) system 
i. Nucleus 

1. Ventral tegmental area 
2. Substantia nigra area 

ii. More localised projection 
e. Serotonin (5-HT) system 

i. Nucleus 
1. Several 'raphe' nuclei distributed in brainstem 

Hormones 
1. Signalling molecules 
2. Produced by glands 
3. Transported through blood 
4. Regulate physiology & behaviour 
5. Directly modulate neurotransmitter levels & function 

Neurotransmitters vs Hormones 
  Neurotransmitter Hormes 

Location Nervous system Endocrine system 

Transmission Between neurons By blood 

Target cells Specific neurons / other cells Some distance from endocrine gland 

Action Fast Slow 
Blood Brain Barrier 

1. Exists within 600 km of blood vessels in CNS 
2. Prevent many substances from passing between blood & brain 
3. Can't pass through 

a. Drugs 
b. Natural chemicals 
c. Foreign infections 

4. Multiple other avenues for controlled passage between blood & nervous exist 
Peripheral Nervous System(s) 

1. Nerves & ganglia outside brain & spinal cord 
2. Receives sensory information 
3. Send messages from brain to control muscles & movement 

Enteric Nervous system 

 



1. Part of the PNS 
2. Has its own reflexes & sense 
3. Can act independently of the brain 
4. Nearly every neurotransmitter found in brain is also found in gut 
5. 90% of connection between brain and gut are from the gut 
6. Function 

a. Digestion 
b. Emotion & stress 
c. Clinical depression / anxiety 

7. Brain gut interaction 

 
a. Peripheral serotonin 

i. Produced by cells in guts in large quantity 
ii. Have an effect on signally in the brain 

b. Immune system 
i. Intestinal microbiome prompt immune cells to produce cytokines 

ii. Influence neurophysiology 
c. Bacterial molecules 

i. Microbes produce metabolites 
ii. Alter activity of cells in blood-brain barrier 

8. Gut microbiota-brain interactions 
a. Definitions 

i. Microbiome 
1. Combined genetic material of microbiota 

ii. Microbiota 
1. Bacteria and microorganisms in the gut 



b. Impacts brain, behaviour & cognitive function 
c. Microbiota → CNS 

i. Modulates development & homeostasis of CNS through immune, circulatory & 
neural pathways 

d. CNS → Microbiota 
i. Neural & endocrine response 

 
9. Sickness Behaviour 

a. Bidirectional links between brain and immune system  
b. Activation of immune system due to illness triggers a series of temporary behavioural, 

cognitive and emotional change 
i. Fever 

ii. Increased sleep & general lethargy 
iii. Depressed mood 
iv. Hyperalgesia 
v. Loss of interest in usual activities 

vi. Anorexia 
vii. Decreased social interaction 

viii. Impaired concentration 
c. Triggered by cytokines released by body in response to infection & travels to the brain 

i. Cytokines 
1. A group of small protein important in cell signalling 
2. Released by cells & influence behaviour of other cells 
3. Too big to pass through blood brain barrier 

a. Enter brain indirectly 
b. Trigger new cytokines to be released within the brain 

d. Experiment 
i. Volunteer infected with common cold 

ii. Impaired performance 
1. Visual 
2. Detection 
3. Hand-eye coordination 
4. General cognitive tasks 



iii. More severe 
1. Negative mood 
2. Fatigue 
3. Memory 
4. Attention 

iv. More accident 
e. Sickness behaviour & mental health 

i. Thought to be organised strategy evolved to 
1. Conserve energy 
2. Improve fight against infection 

ii. Excessive sickness behaviour may lead to neuropsychiatric syndromes 
1. Fatigue syndromes 
2. Major depression 

iii. Cytokine release can also trigger "stress response", which links to changes in 
immune function 

 


