
Critical Brain Structures and Processes: 
Gray Matter:  Gray matter contains most of the brain’s neuronal cell bodies. Gray matter includes regions of the 
brain involved in muscle control and sensory perception as well as memory, emotions, speech, decision-making and 
self-control.  
 
Neurons: Electrically excitable cells that process and transmit information through electro-chemical signals. 
Estimates indicate that there are approximately 100 billion neurons in the human brain (adult and child), with an 
average of 7,000 synapses per neuron for adults- 700 trillion total; an infant-toddler aged child may have as 
many as 1 quadrillion synapses. 
 
Dendrites: The “branched” projections of a neuron that act to amplify electrochemical signals received from other 
neurons to the cell body- postsynaptic. The more branching (arborization), the more cells from which signals can be 
received. 
 
Axons: Long projection of neuron that conducts electrical impulses away from the cell body, sending them across 
synapses to other neurons- presynaptic. 
 
Myelin: Fatty tissue that serves as electrical insulation for axons connecting areas of gray matter; areas within the 
cerebrum and between the cerebrum and lower brain centers. Myelin increases the speed of transmission of all 
nerve signals. Myelin is the key to brain efficacy. 
 
Myelination: The process of wrapping axons in myelin in assurance of neurotransmission efficiency. 
 
White Matter: Myelinated axons- White matter formation is a key aspect of adolescent brain development. 
 
Synapses: The space between neurons that permits the passage of electro-chemical signals. Synapses are either 
excitatory or inhibitory. Signals are strengthened through Long Term Potentiation (LTP) as a function of repeated 
transmissions. LTP is fundamental to learning and memory. Signals can also be “depressed”- LTD 
 
Neurotransmitters: Internally manufactured chemicals necessary electrochemical messaging (neurotransmission) 
in the brain. Most are made and stored inside neurons but recent science indicates that some, i.e. serotonin, are also 
manufactured in the human gut. NTs are either anterograde, i.e. dopamine, cortisol, serotonin, GABA, norepinephrine 
and retrograde neurotransmitters, i.e., eicosanoids and nitric oxide. 
 
Neurotransmitter Receptors: Post-synaptic sites for the reception of neurotransmitters. 

 Up-regulation: increase in number of receptors, increasing sensitivity- decreased threshold for effects/side 
effects, i.e. seizures per repeated exposure to cocaine, sham reward 

 Down-regulation: decrease in number of receptor sites, reducing sensitivity- accounts for tolerance 
 
Endocannabinoids (anandamide): Lipophilic (made from fatty acids) signaling molecules that are used to inhibit 
(depress) neurotransmitter release by traveling backwards across the synapse and bonding with the opposing axon 
terminal. 
 
Exocannabinoids (THC): Cannabinoids that mimic endocannabinoids by bonding to endocannabinoid receptors and 
disrupt neurotransmitter depression (LTD). 
 
Cerebrum: Collective term denoting the outer lobes of the brain and parts of the limbic system: areas of higher 
cognitive functioning, emotional regulation and memory management. 
 
Limbic System: Collection of brain structures in the midline of the brain involved with emotional experience, basic 
drives (hunger) and short- to long-term memory conversion. 
 
Salience: Aspects (paraphernalia, setting, etc.) of drug use become focus of preoccupation and potential triggers for 
continued use (Sham Reward)  
 
Tolerance: Increasing intensity of drug use due to reduction in sensitivity due to down-regulation of receptor sites 


