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INTRODUCTION TO BASIC NOTES IN
PSYCHOPHARMACOLOGY

Psychopharmacology, the study of how drugs affect mood,
behavior, and cognition, forms the backbone of modern
psychiatric treatment. For anyone entering the field—whether a
student, a healthcare professional, or a curious
learner—understanding the basic notes in
psychopharmacology is essential. This discipline bridges
neuroscience, pharmacology, and clinical practice, offering tools
to manage conditions like depression, anxiety, schizophrenia, and
bipolar disorder. These basic notes are not merely a list of
medications; they represent a framework for appreciating how
chemical messengers in the brain influence mental health. By
exploring core concepts such as neurotransmitter systems, drug
classes, dosing principles, and side-effect profiles, readers can
build a solid foundation. This article provides a comprehensive
overview, written in natural language, to help you navigate the
fundamentals without overwhelming jargon. Whether you are
revising for an exam or seeking to understand your own
treatment, these basic notes in psychopharmacology will serve as
a reliable guide.

THE HISTORICAL ROOTS OF PSYCHOPHARMACOLOGY

The modern era of psychopharmacology began in the mid-20th
century with serendipitous discoveries. Chlorpromazine,
introduced in the 1950s as an antipsychotic, revolutionized the
treatment of schizophrenia. Similarly, iproniazid—originally
developed for tuberculosis—was found to elevate mood, paving
the way for monoamine oxidase inhibitors (MAOIs). These early
milestones demonstrated that altering brain chemistry could
relieve psychological distress. Understanding this history is part
of the basic notes in psychopharmacology because it
highlights the empirical origins of our current knowledge. Today,
we build on decades of research into receptor binding,
neurotransmitter synthesis, and synaptic transmission. The past
reminds us that psychopharmacology is both a science and an
art, requiring careful observation and constant refinement.

CORE NEUROTRANSMITTERS IN
PSYCHOPHARMACOLOGY

To grasp how psychiatric drugs work, one must first understand
the key chemical messengers involved. The most commonly
discussed neurotransmitters in basic notes in
psychopharmacology include serotonin, dopamine,
norepinephrine, GABA, and glutamate.

Serotonin (5-HT)

Often called the “feel-good” neurotransmitter, serotonin
regulates mood, appetite, sleep, and impulse control. Selective
serotonin reuptake inhibitors (SSRIs) like fluoxetine increase
serotonin availability. Low serotonin levels are linked to
depression and anxiety disorders.

Dopamine

Dopamine is central to reward, motivation, and motor control. In
schizophrenia, excessive dopamine in certain pathways
contributes to positive symptoms (hallucinations, delusions).
Conversely, low dopamine in another pathway underlies
symptoms of Parkinson’s disease. Antipsychotics primarily block
dopamine D2 receptors.

Norepinephrine

This neurotransmitter influences alertness, attention, and the
fight-or-flight response. Drugs affecting norepinephrine (like
SNRIs) are used for depression and anxiety. Norepinephrine
dysregulation is also implicated in ADHD.

GABA and Glutamate

GABA is the brain’s main inhibitory neurotransmitter; enhancing
its effect (e.g., with benzodiazepines) produces anxiolysis and
sedation. Glutamate, the primary excitatory transmitter, is
involved in learning and memory. NMDA receptor antagonists like
ketamine show rapid antidepressant effects, highlighting a newer
area of study in basic notes in psychopharmacology.

MAJOR DRUG CLASSES AND THEIR MECHANISMS

A systematic understanding of medication categories is
foundational. Below are the principal classes covered in any
comprehensive set of basic notes in psychopharmacology.

Antidepressants

Antidepressants are divided into several subclasses:

e SSRIs (e.g., sertraline, citalopram) - First-line for
depression and anxiety. They block serotonin reuptake with
relatively mild side effects.

* SNRIs (e.g., venlafaxine, duloxetine) - Inhibit reuptake of
both serotonin and norepinephrine. Useful for pain
syndromes as well.

e Tricyclic Antidepressants (TCAs) (e.g., amitriptyline) -
Older, effective but with anticholinergic and cardiac side
effects.

e MAOIs (e.g., phenelzine) - Require dietary restrictions
(avoid tyramine) due to hypertensive crisis risk. Used less
often now.

e Atypical Antidepressants (e.g., bupropion, mirtazapine)
- Unique mechanisms. Bupropion inhibits dopamine and
norepinephrine reuptake; mirtazapine enhances serotonin
and norepinephrine via receptor antagonism.

Antipsychotics

These are used for schizophrenia, bipolar mania, and sometimes
as augmentation in depression.

* First-generation (Typical) - e.g., haloperidol,
chlorpromazine. Potent D2 blockade, but high risk for
extrapyramidal symptoms (EPS) and tardive dyskinesia.
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e Second-generation (Atypical) - e.g., risperidone,
olanzapine, quetiapine. Block both D2 and 5-HT2A
receptors; lower EPS but higher metabolic side effects
(weight gain, diabetes).

Anxiolytics and Sedative-
Hypnotics

Benzodiazepines (e.g., diazepam, lorazepam) enhance GABA-A
receptor activity. They are effective for acute anxiety and
insomnia but carry risk of dependence and tolerance. Buspirone,
a 5-HT1A partial agonist, is non-sedating and less addictive. Z-
drugs (zolpidem) target GABA-A with a faster onset for sleep.

Mood Stabilizers

Used primarily for bipolar disorder.

e Lithium - Gold standard. Mechanism unclear; modulates
inositol signaling and neuroprotective pathways. Requires
therapeutic monitoring due to narrow therapeutic index.

» Valproate - Increases GABA; effective for acute mania.
Side effects: weight gain, tremor, hepatotoxicity.

e Lamotrigine - Stabilizes presynaptic membranes (inhibits
glutamate release). Best for depressive episodes in bipolar
disorder. Slow titration required to avoid Stevens-johnson
syndrome.

e Carbamazepine - Used for refractory mania but induces
its own metabolism.

KEY PHARMACOKINETIC AND PHARMACODYNAMIC
PRINCIPLES

Basic notes in psychopharmacology must include how the body
handles drugs. Pharmacokinetics involves absorption,
distribution, metabolism (often liver CYP450 enzymes), and
excretion. Most psychotropics are metabolized by the liver and
have half-lives that dictate dosing frequency. For example,
fluoxetine has a long active metabolite half-life (days), while
venlafaxine is short (5 hours) requiring twice-daily dosing.

Pharmacodynamics describes how drugs affect receptors.
Terms like agonist, antagonist, partial agonist, and inverse
agonist are essential. For instance, aripiprazole is a partial
agonist at dopamine D2 receptors, meaning it stabilizes
dopamine activity rather than simply blocking it.

Dosing and Titration

Starting low and going slow is a mantra in psychopharmacology.
Many medications require gradual dose increases to minimize
side effects. For example, SSRIs are often initiated at half the
minimum effective dose and increased every 1-2 weeks.
Therapeutic drug monitoring is required for lithium, valproate,
clozapine, and some TCAs.

Half-Life and Withdrawal

Understanding half-life helps predict time to steady state (5 half-
lives) and withdrawal onset. Short half-life benzodiazepines (like
alprazolam) cause more rapid rebound anxiety and dependence
than long-acting ones (like clonazepam). Abrupt discontinuation
of antidepressants can lead to discontinuation syndrome,
especially with paroxetine and venlafaxine.

SIDE EFFECT PROFILES AND CLINICAL MANAGEMENT

No drug is without adverse effects. A crucial component of basic
notes in psychopharmacology is anticipating and managing them.

¢ Anticholinergic side effects - dry mouth, constipation,
blurred vision, urinary retention (common with TCAs, some
antipsychotics).

e Sedation - often due to histamine H1 blockade (e.g.,
mirtazapine, olanzapine). Taking at bedtime can help.

e Weight gain and metabolic syndrome - significant with
olanzapine, clozapine, valproate. Regular monitoring of
glucose and lipids is necessary.

¢ Sexual dysfunction - common with SSRIs and SNRIs.
Options include dose adjustment, drug holidays, or adding
bupropion.

o Extrapyramidal symptoms (EPS) - acute dystonia,
parkinsonism, akathisia from antipsychotics. Treated with
anticholinergics or dose reduction.

e Serotonin syndrome - a potentially fatal condition from
excess serotonin (e.g., combining MAOIs with SSRIs).
Symptoms include hyperthermia, rigidity, confusion.
Immediate discontinuation is needed.

¢ QT prolongation - some antidepressants and
antipsychotics increase risk of cardiac arrhythmia. Baseline
ECG and electrolyte monitoring may be warranted.

SPECIAL POPULATIONS IN PSYCHOPHARMACOLOGY

Pediatric and Adolescent
Patients

Children often metabolize drugs differently. SSRIs are used for
depression and anxiety, but with a black box warning for
increased suicidal ideation in young people. Stimulants
(methylphenidate, amphetamines) are first-line for ADHD.
Antipsychotics like risperidone are used for aggression or
irritability in autism, but require metabolic monitoring.

Pregnancy and Lactation

Risk-benefit analysis is critical. Serotonin levels change during
pregnancy; untreated depression poses risks. SSRIs (except
paroxetine) are generally considered moderate risk. Lithium
carries a risk of Ebstein’s anomaly in the first trimester. Valproate
is contraindicated due to neural tube defects. Most psychotropics
are excreted in breast milk in small amounts; however, decisions
must be individualized.

Elderly Patients

Age-related changes reduce drug clearance, increase sensitivity
to side effects, and raise risk of drug interactions. Lower starting
doses are recommended. Anticholinergic drugs may worsen
cognition. SSRIs and SNRIs are often preferred over TCAs due to
fewer anticholinergic effects. Atypical antipsychotics are used
cautiously for dementia-associated psychosis due to increased
mortality risk.

EMERGING CONCEPTS AND FUTURE DIRECTIONS

The field of psychopharmacology continues to evolve. Recent
advances include:

* Ketamine and Esketamine - NMDA receptor antagonists
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offer rapid antidepressant effects, especially for treatment-
resistant depression. They are administered intranasally or
intravenously under close supervision.

Psychedelics - Psilocybin and MDMA are being studied for
depression, PTSD, and anxiety, often combined with
psychotherapy.

Personalized Medicine - Pharmacogenomic testing (e.g.,
CYP2D6, CYP2C19 variants) can predict drug metabolism
and guide dosing. While not yet standard, it represents a
promising frontier in basic notes in psychopharmacology.
Neuromodulation - Transcranial magnetic stimulation
(TMS) and electroconvulsive therapy (ECT) are non-drug
interventions that complement pharmacotherapy.

CONCLUSION

The basic notes in psychopharmacology presented here provide a
structured overview of a complex and rewarding field. From
neurotransmitter dynamics to drug classes, dosing principles, and
special population considerations, these fundamentals enable
clinicians and learners to make informed decisions. While
psychopharmacology is not a cure-all, it remains an indispensable
tool in mental health care. As research advances, our
understanding will deepen, but the core concepts—mechanism,
safety, titration, and individualized therapy—will endure.
Mastering these basics is the first step toward competency and
compassionate care in treating mental illness.



