
PSYC1011 – Psychology 1B 
 

PSYCHOBIOLOGY 
 
LECTURE 1 – NERVOUS SYSTEM OVERVIEW  
 
WHAT IS A NEURON?  
Neurons or nerve cells transmit information within the nervous system. They are the basic 
units of communication.  
On average, the human brain has 86 billion neurons stretching for 160,000km.  
 
STRUCTURE OF A NEURON 
Dendrites: are branch-like structures that receive information from other neurons  
Soma or Cell Body: protects the nucleus and cell contents. The phospholipid bilayer 
maintains the negative charge within the cell.  
Nucleus: the “engine room” of the cell, it contains genetic material and produces 
neurotransmitters.  
Axon hillock: The gatekeeper of transmission. Graded potentials are summed to determine 
if an action potential will be fired 
Axon: A long nerve fibre which conducts the electrical signals from the cell body  
Myelin sheath: A coating that insulates the axon which allows faster signalling and is 
produced by Schwann cells  
Nodes of Ranvier: Bare axon which allows the transmission to continue down the axon 
Axon terminals/Terminal buttons: chemical messages are sent from these terminals (Pre-
synaptic).  
 
Clinical Relevance: Multiple Sclerosis  
• MS is believed to be an auto-immune disease  
• It leads to the failure of the cells that myelinate axons  
• Reduces the speed of signal transmission 

 
 
NEURON CLASSIFICATION: TYPES OF NEURONS 

 



NEURON CLASSIFICATION: FUNCTION OF NEURONS 
Neurons can be classified by function:  
 
1. Sensory Neurons 

• Activated by sensory input e.g.  
- Vision- Photoreceptors (light)  
- Somatic - Mechanoreceptors (touch/pressure/temperature)  
- Auditory – Hair cells/Stereocilia (vibration)  
• Tend to be unipolar or bipolar neurons  
• Send information to the brain from the periphery (afferent signal) 

 
2. Motor neurons  

• Send information from the brain (motor cortex or brainstem) to the 
periphery (efferent signal)  

• Cell body located in the spinal cord  
• Axon projects to the periphery to control muscles  
• Multipolar neurons 

 
 
 
 
 
 
 
 
 
3. Interneurons  

• Neurons that connect only to other neurons.  
• Neurons within the brain u Generally multipolar neurons  
• Involved in higher order processing e.g. memory and cognition 

 
 
Example of Neural Communication:  

 
 
All these neurons form the Nervous System  
• Central nervous system (CNS): Brain + Spinal Cord  
• Peripheral Nervous system: all other nerves 

- The Somatic Nervous System  
Ø Control of body movements via skeletal muscles (efferent)  



Ø Transmits sensory info from the periphery to the CNS (afferent)  
- The autonomic nervous system  

Ø Parasympathetic nervous system 
(normal body functioning):  reflex 
arcs are controlled by the somatic 
nervous system. An individual 
encountering something hot 
activates sensory receptors in the 
skin, generating an action potential 
in the neuron associate with these 
sensory receptors…   

 
 
 

Ø Sympathetic nervous system (ready for action): 
control movement – the brain receives 
somatosensory input and this information is 
integrated, the motor cortex initiates action and 
somatic motor neurons control the actions of 
muscles   

 
 
 
 
 
 
LECTURE 2 – INTRODUCTION TO NEUROATONOMY  
 
BRAIN NAVIGATION 
Rostral/ Anterior refers to the front of the brain. Towards the back you have Cordal/ 
posterior. Movement towards the top of the brain is Dorsal/ Superior and towards the base 
is Ventral/ Inferior.  
 
Sectioning in Neuroanatomy  
Sagittal sectioning: Posterior to Anterior sectioning  
Mid-sagittal slice:  
Coronal Sectioning: is across the brain and is primarily used in neuroanatomical anima 
studies.  
Axial/ horizontal sectioning: horizontal sectioning is across 
the brain and is more common in human MRI and neural 
imaging studies.  
Sulci, Gyri and Fissures 
Gyrus: a ridge on the cerebral cortex 
Sulcus: a depression in the cerebral cortex  
Fissure: A deeper groove in the cerebral cortex 
 



Brain Evolution:  
• The brain has evolved over hundreds of millions of 

years  
• Similar hindbrain/midbrain  
• Markedly changed/improved forebrain 

 
Brain Development 

 
 
 
 
 
 
 

 
• Hindbrain: Control of vital functions. The hindbrain 

is necessary for survival.  
- Medulla: Automatic centre for heart rate and 

blood pressure. Cranial nerve input.   
- Pons: Relay signals, respiration and cranial 

nerve integration. It integrates the information 
that it receives.  

- Cerebellum: fine motor control. Cerebellum 
ataxia occurs due to damage to the cerebellum.  

• Midbrain: A relay station  
- Tectum  

Ø Superior colliculus: visual processing and control of eye 
movements  

Ø Inferior colliculus: auditory processing 
- Tegmentum: involved in unconscious processes and 

movement 
• Forebrain: Everything else  

- Hypothalamus: adjacent to the pituitary gland. Master 
controller of much of the endocrine system. This region 
is related to homeostasis.  

- Thalamus: relay sensory signals to the cerebral cortex. 
This region is an important filter 

- Amygdala: Involved in emotion and fear responses.  
Hippocampus: It is supposed to look like a seahorse but tbh I don’t 
see the resemblance. Involved in the formation of storage of new 
memories. Removal of the hippocampus can result in anterograde 
amnesia and partial anterograde amnesia. However, working 
memory and procedural memory stay intact. E.g. Researchers have 
carried out investigations on the learning and memory potential on 
rats who are trained to find a hidden platform, under the surface of 
water. Research 


