
Unit 3A: 
Biological Bases of Behavior: 

Neural Processing and the Endocrine 
System 



Unit Overview 
• Neural Communication 
•  The Nervous System 
•  The Endocrine System 

Click on the any of the above hyperlinks to go to that sec5on in the presenta5on. 



Neural Communication 



Introduction 

• Biological psychology 
– Biopsychosocial systems 



Neural Communica.on 
We are a biopsychosocial system. 

Cellular Level 
(Interconnected 

Neurons) 

Organ Level 
(Brain) 

System Level 
(Informa.on 
Processing) 

Individual Level 
(Human Being) 

Group Level 
(Family) 

Ethnic Level 
(Culture) 

Community Level 
(Society) 



Neurons 

• Neuron 
– Sensory neurons 
– Motor neurons 
– Interneurons 



Neural Communica.on 

Note the similari5es in the above brain regions, which are all  
engaged in informa5on processing. 

Neurobiologists and other inves5gators understand 
that humans and animals operate similarly when 

processing informa5on. 



Neurons 

• Parts of a Neuron 
– Dendrite 
– Axon 
– Myelin sheath 

• Multiple sclerosis 
– Terminal branches 
– Cell body 



Neurons 



Neurons 



Neurons 



Neurons 



Neurons 



Neurons 



Neurons 



Neural Communica5on 

!  Dendrite 
!  the bushy, branching extensions of a neuron that receive 

messages and conduct impulses toward the cell body 

!  Axon 
!  the extension of a neuron, ending in branching terminal 

fibers, through which messages are sent to other neurons 
or to muscles or glands 

!  Myelin [MY-uh-lin] Sheath  
!  a layer of faGy cells segmentally encasing the fibers of 

many neurons 
!  enables vastly greater transmission speed of neutral 

impulses 



Neurons 

• Speed of a neuron impulse 
– Range from 2 to 200 MPH 
– Measured in milliseconds  

• (thousandths of a second) 



Neurons 

• Firing of a neuron 
– Action potential 
– Ions 

• Positively versus                    
negatively charged 

– Resting potential 
– Selectively permeable 



Neurons 

• Firing of a neuron 
– Depolarize 
– Refractory period 
– Excitatory versus inhibitory 
– Threshold 
– All or none response 



Ac5on Poten5al 



Ac5on Poten5al 



Ac5on Poten5al 



Ac5on Poten5al 



Ac5on Poten5al 



Action Potential 

A neural impulse. A brief 
electrical charge that travels 

down an axon and is 
generated by the movement 
of positively charged atoms 
in and out of channels in the 

axon’s membrane.  



How Neurons Communicate 

• Synapse 
• Synaptic gap (synaptic cleft) 
• Neurotransmitters 
• Reuptake 



Depolarization & Hyperpolarization  

Depolarization: Depolarization occurs when 
positive ions enter the neuron, making it more 
prone to firing an action potential.  
Hyperpolarization occurs when negative ions 
enter the neuron, making it less prone to firing 
an action potential. 



Threshold  

Threshold: (minimum stimulation) Each neuron 
receives depolarizing and hyperpolarizing 
currents from many neurons. When the 
depolarizing current (positive ions) minus the 
hyperpolarizing current (negative ions) exceed 
minimum intensity (threshold) the neuron fires 
an action potential. 



How Neurons Communicate 



Refractory Period & Pumps  

Refractory Period: After a neuron fires an action 
potential it pauses for a short period to recharge 
itself to fire again. 

Sodium-Potassium Pumps: Sodium-potassium 
pumps pump positive ions out from the inside of 
the neuron, making them ready for another 
action potential. 



Action Potential Properties 

All-or-None Response: When the depolarizing 
current exceeds the threshold, a neuron will fire.  
If the depolarizing current fails to exceed the 
threshold, a neuron will not fire. 

Intensity of an action potential remains the 
same throughout the length of the axon. 





How Neurons Communicate 

•  Neurons communicate by means of an 
electrical signal called the Ac5on Poten5al 

•  Ac5on Poten5als are based on movements of 
ions between the outside and inside of the cell 

•  When an Ac5on Poten5al occurs, a molecular 
message is sent to neighboring neurons 



How Neurons Communicate 



How Neurons Communicate 



How Neurons Communicate 



How Neurons Communicate 



Neural Communica5on 



How Neurotransmitters Influence Us 

• Acetylcholine (AcH) 
• Dopamine 
• Serotonin 
• Norepinephrine 
• GABA 
• Glutamate 
• Endorphins 

















Dopamine 

• Involved in movement, aGen5on              
and learning 

• Dopamine imbalance also involved 
in schizophrenia  

• Loss of dopamine-producing 
neurons is cause of Parkinson’s 
disease 



Parkinson’s Disease 

•  Results from loss of dopamine-producing neurons  

•  Symptoms include 
– difficulty star5ng and stopping voluntary movements 
–  tremors at rest 

– stooped posture 

– rigidity 
– poor balance 



Parkinson’s Disease 

•  Treatments 
– L-dopa 

– transplants of fetal dopamine-producing 
substan5a nigra cells 

– adrenal gland transplants 
– electrical s5mula5on of the thalamus has  

been used to stop tremors 



Serotonin 

• Involved in sleep 

• Involved in depression 

– Prozac works by keeping serotonin in  
the synapse longer, giving it more 5me to 
exert an effect 



Acetylcholine  

•   First neurotransmiGer discovered 
•   ACh is found in all motor neurons 

•   It s5mulates muscles to contract,                          
 including the heart and stomach muscles 

•   Primary Roles: learning, memory, muscle 
 contrac5ons 



Disrup5on of  
Acetylcholine Func5oning 

• Curare—blocks ACh receptors 
– paralysis results 

• Nerve gases and Black Widow spider 
venom; too much ACh leads to severe 
muscle spasms and possible death 



Disrup5ons in ACh Func5oning 

• CigareGes—nico5ne works on 
ACh receptors 
– can ar5ficially s5mulate skeletal 

muscles, leading to slight trembling 
movements 



Alzheimer’s Disease 

• Deteriora5on of memory, reasoning,  
and language skills 

• Symptoms may be due to loss of ACh 
neurons 



Endorphins 
•  Control pain and pleasure 
•  Released in response to pain 

•  Morphine and codeine work on endorphin 
receptors; involved in healing effects of 
acupuncture 

•  Runner’s high— feeling of pleasure aYer a 
long run is due to heavy endorphin 
release 



Norepinephrine 

• Arousal 

• “Fight or flight” response 
• Primary Roles: physical  

arousal, learning, memory 
• Disorders:  depression 



GABA 

•  Inhibi5on of brain ac5vity 

• Hun5ngton’s disease involves loss of 
neurons in striatum that u5lize GABA 

– Symptoms: 
•  jerky involuntary movements 

• mental deteriora5on 



Glutamate 

• Major excitatory neurotransmiGer 

• Too much glutamate (and too liGle 
GABA) associated with epilep5c 
seizures 



Excitatory and Inhibitory Messages 

•  Excitatory message— increases the likelihood 
that the postsynap5c neuron will ac5vate 

•  Inhibitory message— decreases the likelihood 
that the postsynap5c neuron will ac5vate. 



How Neurotransmitters Influence Us 
How Drugs and Other Chemicals Alter 

Neurotransmitters 
• Agonists versus antagonists 

– Agonists 
– antagonists 



Agonists and Antagonists 



Agonists and Antagonists 



Agonists and Antagonists 



Agonists and Antagonists 



Summary 

•  Neuron structure 

•  Ac5on poten5als 
•  Synapse 
•  NeurotransmiGers 

•  Receptors and ions 
•  Agonists and 

antagonists 



The Nervous System 



Neurons and Synapses 

Types of Neurons 

Sensory Motor Interneurons 



Kinds of Neurons 
Sensory Neurons carry incoming information from the sense 

receptors to the CNS. Motor Neurons carry outgoing 
information from the CNS to muscles and glands. 

Interneurons connect the two neurons. 

Sensory Neuron 
(Bipolar)  

Interneuron Neuron 
(Unipolar)  

Motor Neuron 
(Multipolar)  



Spinal 
Cord 

Brain Sensory 
Neuron 

Sensory Neurons 

Drawing shows a soma.c 
neuron 

Also called AFFERENT 
NEURONS 



Spinal 
Cord 

Brain Sensory 
Neuron 

Motor 
Neuron 

Motor Neurons 

Also called  

EFFERENT  
NEURONS 



Spinal 
Cord 

Brain Sensory 
Neuron 

Motor 
Neuron 

Interneurons 

•  Interneurons 
carry 
informa5on 
between other 
neurons only 
found in the 
brain and spinal 
cord 



The Nervous System 



The Nervous System 



The Nervous System 



The Nervous System 



The Nervous System 



The Nervous System 



The Nervous System 



Introduction 

• Nervous System 
– Central Nervous System (CNS) 
– Peripheral Nervous System (PNS) 

• Nerves 



The Peripheral Nervous System 

• Somatic Nervous System 
• Autonomic Nervous System 

– Sympathetic nervous system 
– Parasympathetic nervous system 





The Central Nervous System 

• Brain and spinal cord 
• Neural networks 
• Spinal cord 

– Reflex 



A Simple Reflex 



A Simple Reflex 



A Simple Reflex 



The Endocrine System 



Endocrine System 

• Endocrine system 
– Hormones 
– Adrenal glands 

• Epinephrine and norepinephrine 
• Adrenaline and noradrenaline 
• Fight or flight response 

– Pituitary gland 



















The End 


