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Quiz (True/False)
• Cognitive impairment may be present at 

birth or can occur at any point in a 

person’s lifespan

• Trauma chemistry in the mother can 

impact aggregation in the fetus in vitro

• Maturation of the brain is complete by 

the mid-20’s

• All substance induced disorders are 

temporary

• Depletion of neurotransmitters in the 

brain cannot be replenished

• Drugs and medications that cannot be 

stopped immediately are addictive

• Marijuana is the most highly used illegal 

drug in the United States

• Amphetamines used to treat ADHD in 

children result in them having a higher 

rate of substance use disorders as 

adults

• Substance use can have brain impacts 

at all developmental stages throughout 

life



Endogenous vs Exogenous

Endogenous:

Exogenous:



Cause/Effect Versus 

Contribution

Cause & Effect :

Contribution:



Normal versus Normative



Learning & The Brain
Cognition & Perception

Analysis & Interpretation (Abstract Thinking)

Deductive Reasoning (Cause and Effect)

Making Connections

Long & Short-term Memory

Each of these are governed by brain chemistry.

Much of this same brain chemistry is disrupted by the use of 

substances





ASSUMING NO LEARNING OR MENTAL 

HEALTH ISSUES, WE LEARN

• 10% of what we READ

• 20% of what we HEAR

• 30% of what we SEE

• 50% of what we both SEE and HEAR

• 70% of what is DISCUSSED with others

• 80% of what we EXPERIENCE personally

• 95% of what we TEACH to someone else

William Glasser



IF WE ARE SIMPLY TOLD 

INFORMATION WE FORGET

• 41.8% after 20 Minutes

• 55.8% after 1 Hour

• 66.3% after 24 Hours

• 84.6% after 6 Days

• 98.9% after 1 Month

Texas Education Agency



Learning & The Brain

Learning capabilities are allocated 

across multiple locations in the 

brain.  Each can be impacted by the 

intoxication that occurs during 

substance abuse



Cerebral Cortex

• Thought 

• Voluntary movement 

• Language 

• Reasoning 

• Perception

The word "cortex" comes from the Latin word for "bark" 
(of a tree). This is because the cortex is a sheet of 
tissue that makes up the outer layer of the brain. 

The thickness of the cerebral cortex varies from 2 to 6 
mm. The right and left sides of the cerebral cortex are 
connected by a thick band of nerve fibers called the 

"corpus callosum.

I



Hippocampus

• Learning

• Long-term 

Memory

• Sensory 

Perception

The hippocampus is one part of the 
limbic system that is important 

for memory and learning



Limbic System

It supports a variety of functions, including 
emotion, behavior, motivation, long-term 
memory, and olfaction. It appears to be 

primarily responsible for our emotional life, 
and has a great deal to do with the formation 

of memories 



The Amygdala 

Contributes to: 

Impulsive Behavior

Inappropriate Behavior

Missed Social & Emotional 

Cues

Miscommunication

Contributes to Rapid & 

Highly Emotional 

Reponses



Nucleus 
Accumbens 

promotes the 
drive for new 
experiences

Seeks activities 
with low effort for 

high yield

Enhances Maturity

Pushes Away from 
Family to Outside 

World



Frontal Lobe of the Brain
The frontal lobe is engaged in the 

chief thinking functions of the 
brain, such as critical and 
analytical reasoning, and 

judgment (the ability to identify 
future consequences of current 

actions). Cognition, memory, 
language skills, and a person's 

emotional traits are also stored in 
the frontal lobe 

• Personality 

• Arousal and motivation skills 

• Awareness of self 

• Responses to environment and 
self 

• Consciousness of environment 

• Emotional stability and reaction 

• Memory of motor activity or habits 

• Use of language 

• Meanings and associations of 
words 



Behaviors Not Outgrown 

With Aging
FRONTAL LOBE

Poor Organizational 
Skills

Poor Decision-making

Poor Processing of 
Abstract Concepts

Rule Breaking

Reckless Behavior

Emotional Outbursts

HIPPOCAMPUS

Difficulty with Memory

Difficulty Learning

Phrenology MRI & PET Scans



COGNITIVE & LEARNING 

CHALLENGES
Cognitive impairment occurs when problems 

with thought processes occur. It can include 

loss of higher reasoning, forgetfulness, 

learning disabilities, concentration 

difficulties, decreased intelligence, and other 

reductions in mental functions. Cognitive 

impairment may be present at birth or can 

occur at any point in a person’s lifespan



The Effective Brain

GROWTH: 

Potential for 

Learning

PRUNING:

Efficiency

MYELINATION:

Speed



Substance Use & the Brain



Neurotransmitters

ACETYLCHOLINE

Excitatory

Transmits Sensory Information 

To The Brain

Alertness – Learning – Memory

Connects the Nervous 

System to the Muscles

REM Sleep



Neurotransmitters

DOPAMINE

Excitatory & Inhibitory

Affects Sensory Perception, Judgment, & 

Emotion

Impacts Motor Control & Coordination 

(Inhibitory/Relaxes Muscles)

Stimulates the Brain 

Reward Center



Neurotransmitters

NOREPINEPHRINE

Excitatory

Focus – Allows Frontal Lobe to Perform 

Executive Functions

Alertness – Learning – Memory

Good Mood

Wake-up Part of Sleep/Wake Cycle

Pain Management

Fight or Flight



Neurotransmitters

SEROTONIN

Excitatory & Inhibitory

Affects Perception  

Good Mood

Sleep Part of Sleep/Wake Cycle

Hunger & Satiety

Modulates Dopamine & 

Norepinephrine



Neurotransmitters

GABA

Major Inhibitory Neurotransmitter of the Brain

Inhibition of Dopamine Released to Reward 

Center of the Brain = Stable Mood



Neurotransmitters

GLUTAMATE

Excitatory & Inhibitory

Impacts Long-term Memory/Learning

Signal Amplification of Other Neurotransmitters

Transmission of Pain Signals



Neurotransmitters

ENDORPHINS

Inhibitory

Modifies the Experience of Pain

Relaxation

Well-being



Neurotransmitters

ENDOGENOUS CANNABINOIDS

Inhibitory

Assists in Memory

Relaxation

Pain Modulation

Nausea Reduction

Stimulates Appetite

Decrease Pressure in the Eye



Definitions of Mood vs. Mind Altering

• Mood- Altering: Client Becomes Their Own Pharmacist. Focus is on a

Temporary or Short-term Emotional or Feeling State; Can Involve

Perception of Outside Stimuli; Deregulates Brain Chemistry; Getting

High is the Goal

• Mind Altering: Medical Personnel are Pharmacists. Focus is on Long-term

Feeling or Emotional State; Targets Intellect, Judgment, Cognition,

Intellect; Re-regulates Brain Chemistry; Getting High Is Not the Goal Nor

Part of the Perception of the Client





Substance Induced Disorder

Permanent vs Transient

Defined as a disorder that has the same symptoms as one 

of the mental health disorders but is caused by the use of 

or abuse of drugs and/or alcohol  

For example:

Alcohol Induced Mood Disorder

Cocaine Induced Psychotic Disorder

Hallucinogenic Induced Anxiety Disorder



Psychological 

Effects of 

Stimulants
• Euphoria 

• Increased Energy

• Increased Focus

• Lack of Sleep

• Sense of Grandiosity

• Sense of Competence

• Paranoia in High 

Doses

Cocaine 

Amphetamines

Methamphetamine

Bath Salts

Nicotine

Caffeine



Psychological 

Effects of 

Narcotics
• Mood swings

• Depression

• Anxiety

• Irritability

• Lethargy

• Exhaustion

• Sedation

• Memory 

problems

• Hallucinations

• Delusions

• Paranoia

Heroin

Opium  

Morphine 

Codeine 

Hydrocodone (ex: Vicodin, 

Zohydro)

Hydromorphone (ex: Dilaudid)

Oxycodone (ex: OxyContin, 

Percodan, Tylox)

Oxymorphone (Opana)

Buprenorphine (Subutex, 

Suboxone)

Fentanyl

Meperidine (Demerol)

Methadone (Dolophine)

Pentazocine (Talwin)

Propoxyphene (Darvon) 



Psychological 

Effects of 

Sedative 

Hypnotics

• Aggression

• Depression

• Anxiety

• Poor judgment and decision 

making ability

• Irritability

• Memory Loss

• Fatigue

• Inability to concentrate or pay 

attention

• Improved mood

• Personality changes

• Suicidal thoughts and behaviors

• Social withdrawal

• Self-harm

• Disorientation

Alcohol

Benzodiazepines

Barbiturates

Sleeping Pills

http://4.bp.blogspot.com/-qxYhxz_5fq4/Ti59S31klFI/AAAAAAAACZs/KqCUSO1YPUI/s1600/famous_musicians_dead_at_27_01.jpg
http://4.bp.blogspot.com/-HZA3iUozvgw/Ti585-KNK6I/AAAAAAAACZk/5Dc7oeDabWU/s1600/famous_musicians_dead_at_27_12.jpg


Psychological

Effects of 

Hallucinogens

• Numbness

• Disorientation, 

confusion, and loss of 

coordination

• Changes in sensory 

perceptions (such as 

sight, sound, shapes, 

time, and body image)

• Feelings of detachment 

from self and 

environment

• Hallucinations

• Memory loss

• Marked psychological 

distress, including 

feelings of extreme 

panic, fear, anxiety, 

paranoia, invulnerability, 

exaggerated strength, 

and aggression

Cannabis

LSD 

Psilocybin Mushrooms

Mescaline/Peyote 
Cactus 

Ecstasy/MDMA 

Ketamine 

PCP 

Nutmeg/Mace

Dextromethorphan

K-2 or Spice



Mental Illness & the Brain 





Schizophrenia

Many studies have 
investigated the possible 

role of brain 
neurotransmitters in the 

development of 
schizophrenia. Most of 

these studies have 
focused on the 

neurotransmitter called 
dopamine. The "dopamine 
theory of schizophrenia" 
states that schizophrenia 

is caused by an 
overactive dopamine 
system in the brain. 

There is strong evidence 
that supports the 

dopamine theory, but 
there are also some data 

that do not support it 







Medications to Treat 

Psychotic Disorders

Conventional

Antipsychotics

• Thorazine

• Mellaril

• Serentil

• Moban

• Loxitane

• Haldol

• Prolixin

• Navane

• Stelazine

Atypical

Antipsychotics

• Clozaril

• Zyprexa

• Zeldox

• Risperdal

• Invega

• Seroquel

• Geodon

• Abilify

• Rexulti

• Vrylar

• Caplyta (2020)



Attention Deficit Hyperactivity 

Disorder

The cause of ADHD is 
not clear-cut. It 

appears that certain 
receptors in the 

brain which normally 
respond to the 

neurotransmitter 
dopamine are not 
working properly. 

Most likely, 
dopamine is not 

being produced at 
normal levels in the 
brain. Recent work 
in adults points to a 
defect in an enzyme 

called dopa 
decarboxylase which 

helps make 
dopamine







Depressive Disorders
• Brain cells usually produce levels of 

neurotransmitters that keep 
senses, learning, movements, and 
moods normative

• But in some people who are 
severely depressed or manic, the 
complex systems that accomplish 
this go awry

• Receptors may be oversensitive or 
insensitive to a specific 
neurotransmitter, causing their 
response to its release to be 
excessive or inadequate

• A message might be weakened if 
the originating cell pumps out too 
little of a neurotransmitter or if an 
overly efficient reuptake absorbs 
too much before the molecules have 
the chance to bind to the receptors 
on other neurons. Any of these 
system faults could significantly 
affect mood







• Rexulti

• Esketamine (Nasal Spray)

• Pristiq



Bipolar Disorder

How does BD affect the brain?

Two strategies have been used to investigate how 
BD affects the brain: examination of brain tissue 
after people with BD have died and brain imaging 

in people who have BD. Unfortunately, few 
studies of either type have been performed. 

Reported changes in the brains of people with BD

Decreases in the number and density of glial cells in 
the prefrontal cortex. 

Decreases in the number of neurons in part of the 
hippocampus. 

Increases in the levels of some neuropeptides in the 
hypothalamus. 

White matter hyperintensities: small abnormal areas 
in the white matter of the brain (especially in the 
frontal lobe) as seen using magnetic resonance 

imaging. These abnormalities may be caused by the 
loss of myelin or axons. 

Decreases in the size of the cerebellum. 

Reduced activity in the prefrontal cortex during the 
depressive stage





Newer: Vrylar, Latuda



Anxiety Disorders

Regions of the brain that are 
responsible for controlling 

impulses and producing 
habitual responses seem 
to be hyperactive in the 

brains of those with 
generalized anxiety, panic 

attacks, and PTSD

Research has shown that 
those suffering from 

anxiety often have issues 
with several 

neurotransmitters (brain 
chemicals), including 

serotonin, norepinephrine 
and gamma-aminobutyric 

acid (GABA)

https://www.boundless.com/psychology/definition/anxiety/




Medications to Treat Anxiety 

Disorders

• Benzodiazepines

• Buspirone

Buspar

• Antihistamines

Atarax, Vistaril, 

Benadryl

• Antihypertensives

Clonidine

• SSRIs




