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Guiding Table for the Psychopharmacology Module 

Section Content 

Module Title Psychopharmacology 

Nature of the Module - Theoretical Module  

- Semester-based 

Pedagogical Material 

Directed To 

- Third-Year Bachelor's Students – Clinical Psychology 

Specialization 

Module Objectives - Understand the relationship between the nervous system 

and psychotropic medications.  

- Classify psychotropic drugs and understand their 

mechanisms of action.  

- Differentiate between psychological symptoms and 

medication side effects.  

- Develop the ability to work effectively within 

multidisciplinary teams.  

- Increase student awareness of the ethical and legal aspects 

of psychotropic drug use in Algeria.  

- Analyze clinical cases from an integrated psychological and 

pharmacological perspective. 

Official Ministry 

Curriculum 

- General principles of pharmacology.  

- Introduction to psychopharmacology.  

- Common psychotropic medications.  

- Hypnotics.  

- Sedatives and anxiolytics.  

- Antidepressants.  

- Neuroleptics (Antipsychotics).  

- Mood stabilizers.  
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- Antiepileptic drugs.  

- Narcotics.  

- Review.  

Supplementary Lectures:  

- Serotonin in psychopharmacology.  

- Dopamine in psychopharmacology.  

- GABA in psychopharmacology.  

- Hormones and neurotransmitters involved in anxiety. 
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Dear Third-Year Students, Clinical Psychology Major at the University Centre of 

Maghnia, I am delighted to introduce to you this essential 

course, "Psychopharmacology," designed to equip you with both scientific and practical 

foundations regarding the effects of psychotropic medications on the nervous system and 

human behavior, as well as how to integrate pharmacological knowledge into clinical 

psychological practice. 

This course is developed in response to the growing need for psychologists to 

understand the close relationship between biological processes and psychological disorders. 

It aims to empower you to: 

Differentiate between psychological symptoms and the side effects of medications, 

Understand the mechanisms of action, classifications, and therapeutic uses of psychotropic 

drugs, Strengthen your ability to collaborate effectively within multidisciplinary medical 

teams, 

Develop skills to educate patients and their families about medication use, 

Gain insight into the ethical and legal aspects surrounding psychotropic medication use in 

Algeria, 

Analyze clinical cases from an integrated psychological and pharmacological perspective. 

It is important to emphasize that this course does not aim to qualify you to prescribe 

medication. Rather, it prepares you as future psychologists to understand the interaction 

between pharmacological treatments and psychotherapy — a critical skill that will enhance 

the quality of care you provide to your patients.  

Throughout this course, we will cover the fundamental principles of pharmacology, 

major classes of psychotropic medications, neurotransmitters and hormones involved in 

psychological disorders, with a strong focus on clinical applications, real case studies, and 
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advanced lectures on serotonin, dopamine, GABA, and the role of neurotransmitters and 

hormones in anxiety disorders. 

I invite you to approach this course with curiosity, enthusiasm, and a desire to grow both 

scientifically and professionally. Together, we will build a deeper understanding that will 

enrich your future clinical practice. 

Looking forward to an exciting and enriching journey with you all. 
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 :ا��اضرة �و��

  General principles of psychopharmacology / المبادئ العامة �� علم النفس �دو�ة

Introduction: 

Psychopharmacology is a branch of psychological sciences concerned with the study of 

drug effects on behavior and psychological functions. This science aims to understand how 

various chemical compounds affect the central nervous system, leading to changes in 

thinking, mood, and behavior. It also seeks to comprehend the complex relationship 

between biochemical interactions and behavioral patterns, thereby enhancing therapeutic 

intervention strategies. 

1. Definition of Psychopharmacology: 

Psychopharmacology is the science that studies the effects of psychotropic and 

neuroactive drugs on humans, including their mechanisms of action, therapeutic uses, side 

effects, and drug interactions. The term "Pharmacology" is derived from the Greek words 

"Pharmakon" (drug) and "Logie" (science). This science focuses on understanding how these 

compounds influence various brain functions such as cognition, perception, memory, and 

emotions. 

2. Importance of Studying Psychopharmacology: 

o Helps mental health professionals understand the effects of drugs on the 

nervous system. 

o Enables the evaluation of the impact of psychotropic drugs on behavior and 

the adjustment of psychotherapeutic strategies accordingly. 

https://elearning.cu-maghnia.dz/course/view.php?id=838


Psychopharmacology      03 Year Clinical Psychology Student     Dr.Oussama MEDJAHDI 

o Contributes to differential diagnosis between psychological disorders and 

drug side effects. 

o Provides a knowledge base for interpreting individual responses to 

pharmacological treatments based on genetic and environmental factors. 

3. Fundamental Principles in Psychopharmacology: 

o Understanding the Drug: Requires knowledge of the chemical composition, 

mechanism of action, appropriate dosages, and potential side effects. This includes 

understanding pharmacokinetics and pharmacodynamics. 

o Drug Effects: Psychotropic drugs vary in their effects on the central nervous 

system, such as sedatives, stimulants, antidepressants, and antipsychotics, influencing 

neurotransmitters in complex ways. 

o Drug Interactions: Understanding how drugs interact with each other to 

avoid adverse effects and ensure treatment efficacy. 

4. Classification of Psychotropic Drugs: 

o Psycholeptics: Such as sedatives and hypnotics that reduce neural activity 

and promote relaxation and sleep. 

o Psychoanaleptics: Such as antidepressants and psychostimulants that 

improve mood and increase alertness. 

o Hallucinogens: Such as LSD and marijuana, which affect sensory perception 

and may cause alterations in consciousness. 

o Mood Stabilizers (Thymoregulators): Used to treat mood disorders like 

bipolar disorder. 
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5. Mechanisms of Action of Psychotropic Drugs: 

Psychotropic drugs work by modifying the activity of neurotransmitters in the brain, 

such as serotonin, dopamine, and norepinephrine. These neurotransmitters play a crucial 

role in regulating mood, sleep, appetite, and attention. Mechanisms of action vary depending 

on the drug type; some enhance neurotransmitter release, while others inhibit their reuptake 

or degradation. 

6. General Principles for Prescribing Psychotropic Drugs: 

o Accurate Diagnosis: Determining the diagnosis based on a comprehensive 

assessment of psychological and physical conditions. 

o Evaluating Efficacy: Regularly monitoring the patient's response to treatment 

and adjusting dosages as needed to ensure maximum therapeutic benefit. 

o Minimizing Side Effects: Selecting appropriate drugs and dosages while 

considering individual factors such as age, weight, and overall health status. 

o Integration with Psychotherapy: Combining pharmacological treatment 

with cognitive-behavioral or dynamic psychotherapy for effective therapeutic outcomes. 

7. Ethical and Legal Considerations: 

o Medications should only be prescribed by qualified professionals to ensure 

safe use. 

o Respecting patient privacy and maintaining confidentiality of medical 

information related to treatment. 

o Educating patients about the risks of drug misuse and promoting treatment 

adherence through psychoeducation. 
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o Continuous follow-up to evaluate the effectiveness of treatment and modify 

the therapeutic plan when necessary. 

Conclusion: 

Psychopharmacology represents a vital field in understanding the relationship between 

biochemistry and human behavior. Mental health professionals require an in-depth 

understanding of this science to provide comprehensive psychological healthcare that 

enhances patients' quality of life. Combining precise scientific knowledge with effective 

practical application contributes to the development of therapeutic practices and the 

promotion of mental health at individual and community levels. 

 

:ا��اضرة الثانية  

�دو�ةمدخل إ�� علم النفس   / Introduction to Psychopharmacology  

Introduction to Psychopharmacology 

Introduction Psychopharmacology is a branch of psychology that studies the effects of 

drugs on behavior and mental functions. This field focuses on understanding how chemical 

compounds influence the nervous system and affect mental processes and psychological 

conditions, such as depression, anxiety, schizophrenia, and other disorders. 

The Importance of Studying Psychopharmacology 

o Helps in understanding the effects of drugs on the nervous system and the 

resulting psychological and behavioral changes. 

o Contributes to the development of new treatments for psychological and 

neurological disorders. 

https://elearning.cu-maghnia.dz/course/view.php?id=838
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o Enables doctors and psychologists to understand the interaction between 

psychotherapy and pharmacological treatment. 

o Helps in reducing undesirable side effects by optimizing drug use. 

The Concept of Drugs and Their Psychological Effects A drug is any chemical 

substance that affects biological processes in the body and is used to treat or alleviate disease 

symptoms. Psychotropic drugs primarily act on the central nervous system and influence 

neurotransmitters, leading to the enhancement or inhibition of certain brain functions. 

Mechanism of Action of Psychotropic Drugs The mechanism of action of 

psychotropic drugs relies on modifying neurotransmitter concentrations at synaptic 

junctions. The main neurotransmitters include: 

o Serotonin: Responsible for mood enhancement; its deficiency is linked to 

depression. 

o Dopamine: Associated with reward and motivation; irregular increases may 

lead to psychosis. 

o Norepinephrine: Affects the response to stress and anxiety. 

o Gamma-Aminobutyric Acid (GABA): Has a calming effect and reduces 

excessive neural activity. 

Classification of Psychotropic Drugs Psychotropic drugs can be classified into several 

main categories: 

1. Antidepressants: Include selective serotonin reuptake inhibitors (SSRIs) such as 

fluoxetine and tricyclic antidepressants (TCAs). 

https://elearning.cu-maghnia.dz/mod/bigbluebuttonbn/view.php?id=11419
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2. Anxiolytics: Such as benzodiazepines (Diazepam, Lorazepam), used to treat anxiety 

and stress disorders. 

3. Antipsychotics: Such as clozapine and haloperidol, used to treat schizophrenia and 

other psychotic disorders. 

4. Mood Stabilizers: Such as lithium, used to treat bipolar disorder. 

5. Psychostimulants: Such as amphetamines, used to treat attention deficit 

hyperactivity disorder (ADHD). 

Side Effects of Psychotropic Drugs Psychotropic drugs can cause some side effects, 

including: 

o Dizziness and drowsiness 

o Weight gain or loss 

o Gastrointestinal disturbances 

o Sexual dysfunction 

o Dependence and addiction in some cases 

Guidelines for Prescribing Psychotropic Drugs 

o Psychotropic drug prescriptions should be under specialized medical 

supervision. 

o The appropriate dosage should be determined based on the patient's 

condition. 

o The patient's response to the medication should be monitored, and dosage 

adjustments should be made when necessary. 
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o Caution should be exercised regarding drug interactions that may affect 

treatment efficacy. 

Conclusion Psychopharmacology is a vital field that contributes to improving mental 

health through the development of effective treatments for psychological disorders. A sound 

understanding of this science helps professionals provide comprehensive mental health care, 

combining pharmacological and psychological treatments to achieve the best therapeutic 

outcomes. 

 

:ا��اضرة الثالثة  

 Psychotropic Medications with Multiple Uses / دو�ة النفسية متعددة �ستعمال�  

Introduction   

Psychotropic medications constitute a cornerstone in the management of mental health 

disorders. Their development has significantly improved clinical outcomes for individuals 

diagnosed with psychiatric illnesses. These drugs exert their effects on the central nervous 

system (CNS) by modulating neurotransmitter activity, thereby influencing mood, cognition, 

perception, and behavior.   

Psychotropic medications are not confined to a single disorder; rather, many drugs 

exhibit multiple therapeutic applications due to their complex pharmacodynamics and 

pharmacokinetics. For instance, antidepressants are not only prescribed for depression but 

also for anxiety disorders, obsessive-compulsive disorder (OCD), and chronic pain. Similarly, 

antipsychotics can be used in schizophrenia, bipolar disorder, and even in adjunctive 

treatment for depression.   

 

https://elearning.cu-maghnia.dz/course/view.php?id=838
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This lecture aims to provide a comprehensive analysis of psychotropic medications, 

detailing their classification, mechanism of action, clinical applications, side effects, potential 

risks, and emerging trends in psychopharmacology.   

Chapter One: Classification and Mechanism of Action of Psychotropic Medications   

1. Definition of Psychotropic Medications   

Psychotropic drugs are chemical substances that alter CNS activity, leading to changes in 

perception, mood, consciousness, cognition, and behavior. Their effects are mediated by 

neurotransmitter systems, primarily:   

- Dopaminergic system (related to psychotic symptoms and motor control)   

- Serotonergic system (involved in mood regulation, anxiety, and impulsivity)   

- Noradrenergic system(affects arousal, stress responses, and vigilance)   

- GABAergic system (modulates inhibition, relaxation, and sedation)   

- Glutamatergic system (critical for cognition and neuroplasticity)   

2. Mechanism of Action of Psychotropic Medications  

Psychotropic medications function by modifying synaptic transmission, leading to either 

enhancement or inhibition of neural signaling. Their mechanisms include:   

1. Blocking or stimulating neurotransmitter receptors (e.g., antipsychotics block 

dopamine D2 receptors)   

2. Inhibiting neurotransmitter reuptake (e.g., SSRIs prevent serotonin reuptake, 

increasing its availability)   
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3. Enhancing neurotransmitter release (e.g., amphetamines increase dopamine and 

norepinephrine release)   

4. Modulating ion channels (e.g., mood stabilizers regulate sodium and calcium 

channels)   

Chapter Two: Categories of Psychotropic Medications with Multiple Uses   

1. Antipsychotics  

A. Definition and Clinical Indications   

Antipsychotics are primarily used in the treatment of schizophrenia, bipolar disorder, 

and severe agitation. These drugs work by modulating dopamine activity, particularly in the 

mesolimbic and mesocortical pathways.   

B. Classification of Antipsychotics 

i. Typical (First-Generation) Antipsychotics 

- Mechanism: Strong D2 receptor blockade  

- Examples: Chlorpromazine, Haloperidol   

- Uses: Schizophrenia, acute psychosis, delirium   

- Side effects: Extrapyramidal symptoms (EPS), tardive dyskinesia   

ii. Atypical (Second-Generation) Antipsychotics   

- Mechanism: Blockade of D2 and 5-HT2A receptors 

- Examples: Risperidone, Clozapine, Olanzapine   

https://elearning.cu-maghnia.dz/mod/bigbluebuttonbn/view.php?id=10075
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- Uses: Schizophrenia, bipolar disorder, adjunctive therapy in depression   

- Side effects: Weight gain, metabolic syndrome, sedation   

2. Antidepressants 

A. Definition and Clinical Indications  

Antidepressants are used for major depressive disorder (MDD), anxiety disorders, OCD, 

and chronic pain syndromes. Their mechanism primarily involves increasing levels of 

monoamines such as serotonin, norepinephrine, and dopamine.   

B. Major Classes of Antidepressants   

i. Selective Serotonin Reuptake Inhibitors (SSRIs)   

- Mechanism: Inhibit serotonin reuptake, increasing its synaptic availability   

- Examples: Fluoxetine, Sertraline, Escitalopram   

- Uses: Depression, panic disorder, PTSD, social anxiety disorder   

- Side effects: Sexual dysfunction, insomnia, nausea   

. Serotonin-Norepinephrine Reuptake Inhibitors (SNRIs)  

- Examples: Venlafaxine, Duloxetine   

- Uses: Depression, generalized anxiety disorder, chronic pain   

- Side effects: Hypertension, nausea, withdrawal symptoms   
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iii. Tricyclic Antidepressants (TCAs)   

- Examples: Amitriptyline, Imipramine   

- Uses: Depression, neuropathic pain, migraine prophylaxis   

- Side effects: Cardiotoxicity, sedation, dry mouth   

3. Anxiolytics and Sedatives   

A. Definition and Clinical I 

A. Definition and Clinical Indications 

These drugs are used to treat anxiety disorders, panic attacks, and sleep disturbances. 

B. Major Classes of Anxiolytics 

i. Benzodiazepines 

Examples: Diazepam, Lorazepam, Clonazepam 

Uses: Generalized anxiety disorder, muscle relaxation, alcohol withdrawal 

Side effects: Sedation, dependence, cognitive impairment 

ii. Non-Benzodiazepine Sedatives 

Examples: Zolpidem (Ambien), Eszopiclone (Lunesta) 

Uses: Insomnia 

Side effects: Sleepwalking, dizziness 

4. Mood Stabilizers 
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A. Definition and Clinical Indications 

Mood stabilizers prevent mood swings in bipolar disorder and enhance emotional 

stability. 

B. Commonly Used Mood Stabilizers 

Lithium: First-line treatment for bipolar disorder 

Valproic Acid: Used in bipolar disorder and epilepsy 

Carbamazepine: Effective for mixed bipolar states 

Chapter Three: Clinical Applications and Drug Interactions 

1. Clinical Applications of Psychotropic Medications 

Schizophrenia: Treated with antipsychotics 

Bipolar Disorder: Treated with mood stabilizers and atypical antipsychotics 

Depression: Managed using SSRIs, SNRIs, and psychotherapy 

Anxiety Disorders: Managed using benzodiazepines, SSRIs, and CBT 

2. Drug Interactions and Risks 

Benzodiazepines and alcohol → Increased sedation and respiratory depression 

Lithium and NSAIDs → Increased lithium toxicity 

TCAs and antihistamines → Severe drowsiness and dry mouth 

Chapter Four: Side Effects and Risks 
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1. Common Side Effects 

Antipsychotics: Weight gain, diabetes risk 

Antidepressants: Sexual dysfunction, suicidal ideation 

Benzodiazepines: Cognitive decline, addiction risk 

2. Risk of Dependence and Misuse 

Benzodiazepines require careful prescription due to high dependency risk 

SSRIs and withdrawal symptoms can cause discontinuation syndrome 

Chapter Five: Emerging Trends in Psychopharmacology 

1. New Therapeutic Approaches 

Ketamine for treatment-resistant depression 

Glutamate modulators for cognitive enhancement 

2. Combining Medication with Psychotherapy 

CBT enhances antidepressant efficacy 

Psychoeducation improves medication adherence 

Conclusion 

Psychotropic medications offer diverse therapeutic applications, but they require precise 

clinical oversight due to their side effects and potential interactions. Combining 

pharmacotherapy with psychotherapy is the optimal approach for managing mental health 

disorders effectively. 
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:ا��اضرة الرا�عة  

 Hypnotics / المنومات  

Introduction 

Hypnotics are a group of psychotropic drugs that help induce sleep and are primarily 

used to treat severe insomnia. These drugs vary in their mechanisms of action, duration of 

effect, and side effects, making it crucial to carefully select the appropriate type for each case. 

First: Definition of Hypnotics and Indications for Use 

Hypnotics are drugs that affect the central nervous system and promote sleep. They are 

usually prescribed for: 

Chronic or acute insomnia. 

Sleep disorders caused by anxiety or depression. 

Improving sleep quality in patients with other psychological disorders. 

Second: Types of Hypnotics and Their Pharmaceutical Forms 

Hypnotics can be classified into several types based on their chemical composition and 

mechanism of action: 

Benzodiazepines: 

Among the most commonly used hypnotics due to their effectiveness and relatively few 

drug interactions. 

Used only for severe, disabling insomnia as they may lead to dependence and addiction. 

https://elearning.cu-maghnia.dz/course/view.php?id=838
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They act quickly, so they should be taken about 20 minutes before bedtime. 

Examples include Triazolam (Halcion), Flunitrazepam (Rohypnol), and Nitrazepam 

(Mogadon). 

Pharmaceutical Forms: Available as oral tablets and, in some cases, injectable solutions 

for severe cases. 

Barbiturates: 

Used only for extreme cases of insomnia. 

Misuse can lead to drug tolerance (Tolérance), which causes addiction. 

Have a narrow safety margin, making overdose dangerous and potentially fatal, 

especially when combined with alcohol. 

Pharmaceutical Forms: Available as tablets, capsules, or injectable ampoules for 

intravenous administration. 

Z-Drugs (Z-Hypnotics): 

Act similarly to benzodiazepines but have a shorter duration of effect. 

They work quickly and are designed to be eliminated from the body rapidly. 

Examples include: 

Zopiclone – marketed as “Imovane” and “Zimovane.” 

Zolpidem – sold under the brand name “Stilnox.” 

Zaleplon. 
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Pharmaceutical Forms: Available as fast-dissolving tablets and, in some cases, capsules. 

Other Hypnotics: 

Some anxiolytics and antidepressants possess sedative properties, such as: 

Amitriptyline. 

Atarax. 

Tranxene. 

Phenergan. 

Theralene. 

Pharmaceutical Forms: Available as tablets, syrups, and sometimes intramuscular 

injections. 

Third: Side Effects and Risks 

Although hypnotics are effective for treating insomnia, they carry certain risks and side 

effects, including: 

Reduced alertness, affecting activities that require high concentration, such as driving. 

Daytime drowsiness and dizziness. 

Memory disturbances, particularly with long-term use. 

Physical or psychological dependence, making withdrawal difficult without medical 

supervision. 

Drug interactions with other medications, potentially leading to serious complications. 
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Fourth: Contraindications 

Hypnotics are contraindicated in some cases, such as: 

Allergy to benzodiazepines or their derivatives. 

Acute respiratory insufficiency. 

Certain liver and kidney disorders affecting drug metabolism. 

Pregnancy and breastfeeding, due to potential harm to the fetus or infant. 

 

Conclusion 

Hypnotics are effective treatments for insomnia and sleep disorders, but they require 

careful use under medical supervision. Awareness of their risks is essential, and alternative 

treatments, such as Cognitive Behavioral Therapy for Insomnia (CBT-I), should be considered 

for improving sleep quality in a safer manner. 
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:ا��اضرة ا��امسة   

 Sedatives and Anxiolytics الم�دئات ومضادات القلق  

 

   Introduction  

Sedatives and anxiolytics are among the most commonly used psychotropic medications 

in psychiatry. These drugs are used to treat a wide range of psychological disorders, including 

anxiety disorders, insomnia, and stress-related conditions. In this lecture, we will discuss the 

definition of sedatives and anxiolytics, their mechanisms of action, classifications, indications 

for use, side effects, and risks associated with their use. 

   Definition of Sedatives and Anxiolytics   

Sedatives (Tranquilizers) and anxiolytics are medications used to alleviate anxiety, 

reduce stress, improve sleep, and mitigate symptoms associated with psychological 

disorders. These drugs act on the central nervous system to suppress excessive neural 

activity, leading to feelings of relaxation and calmness. 

   Mechanism of Action of Sedatives and Anxiolytic  

Sedatives and anxiolytics primarily act on the central nervous system by influencing 

neurotransmitters, particularly gamma-aminobutyric acid (GABA), the main inhibitory 

neurotransmitter in the brain. These drugs enhance the effectiveness of GABA, leading to the 

suppression of excessive neural activity and a reduction in feelings of anxiety and stress. 

  

 

https://elearning.cu-maghnia.dz/course/view.php?id=838
https://elearning.cu-maghnia.dz/mod/bigbluebuttonbn/view.php?id=10363
https://elearning.cu-maghnia.dz/mod/bigbluebuttonbn/view.php?id=10363
https://elearning.cu-maghnia.dz/mod/bigbluebuttonbn/view.php?id=10363
https://elearning.cu-maghnia.dz/mod/bigbluebuttonbn/view.php?id=10363
https://elearning.cu-maghnia.dz/mod/bigbluebuttonbn/view.php?id=11419


Psychopharmacology      03 Year Clinical Psychology Student     Dr.Oussama MEDJAHDI 

    1 .  Effect on GABA   

   - GABA is the primary inhibitory neurotransmitter that suppresses neural activity in the 

brain. When GABA binds to its receptors, it opens chloride channels, allowing chloride ions 

to enter the neuron and inhibit its activity. 

   - Sedatives and anxiolytics enhance the effectiveness of GABA by binding to GABA-A 

receptors, thereby amplifying GABA's inhibitory effects. 

    2 .  Effect on Other Neurotransmitters  

   - In addition to GABA, some sedatives and anxiolytics affect other neurotransmitters 

such as serotonin and norepinephrine, which play a significant role in regulating mood and 

anxiety.  

   Classification of Sedatives and Anxiolytics   

Sedatives and anxiolytics are classified into several categories based on their 

mechanisms of action and pharmacological effects. The main categories include :  

    1 .  Benzodiazepines  

   - Benzodiazepines are among the most commonly used drugs for treating anxiety and 

insomnia. They act on GABA-A receptors, enhancing GABA's inhibitory effects. 

   -   Examples:   Diazepam, Alprazolam, Lorazepam. 

   -   Indications:   Generalized anxiety disorder, panic attacks, insomnia, and muscle 

spasms. 

   -   Side Effects:   Drowsiness, dizziness, memory impairment, and physical dependence .  

https://elearning.cu-maghnia.dz/mod/bigbluebuttonbn/view.php?id=10363
https://elearning.cu-maghnia.dz/mod/bigbluebuttonbn/view.php?id=10363
https://elearning.cu-maghnia.dz/mod/bigbluebuttonbn/view.php?id=10363
https://elearning.cu-maghnia.dz/mod/bigbluebuttonbn/view.php?id=10363
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    2 .  Carbamates  

   - Carbamates are older medications that were used as sedatives before the advent of 

benzodiazepines. They also act on GABA-A receptors but with less efficacy. 

   -   Examples:   Meprobamate. 

   -   Indications:   Anxiety and stress. 

   -   Side Effects:   Drowsiness, dizziness, and physical dependence .  

    3.   Antihistamines  

   - Some antihistamines have sedative effects and are occasionally used to treat anxiety 

and insomnia. They work by blocking histamine receptors in the brain. 

   -   Examples:   Hydroxyzine. 

   -   Indications:   Anxiety and insomnia. 

   -   Side Effects:   Drowsiness, dry mouth, and dizziness .  

    4 .  Buspirone  

   - Buspirone is a non-benzodiazepine anxiolytic that acts on serotonin receptors (5-

HT1A) and is used to treat generalized anxiety disorder. 

   -   Examples:   Buspirone. 

   -   Indications:   Generalized anxiety disorder. 

   -   Side Effects:   Dizziness, headache, and nausea. 

    5 .  Other Sedatives  
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   - This category includes drugs such as Zolpidem and Zopiclone, which are primarily 

used to treat insomnia. 

   -   Examples:   Zolpidem, Zopiclone. 

   -   Indications:   Insomnia. 

   -   Side Effects:   Drowsiness, dizziness, and physical dependence. 

   Indications for Use of Sedatives and Anxiolytics   

Sedatives and anxiolytics are used to treat a wide range of psychological and physical 

disorders, including :  

    1 .  Anxiety Disorders  

   - These include generalized anxiety disorder, panic disorder, social phobia, and post-

traumatic stress disorder (PTSD.( 

   - Benzodiazepines and antidepressants (such as SSRIs) are commonly used to treat 

these disorders .  

    2 .  Insomnia  

   - Sedatives such as benzodiazepines and Zolpidem are used to treat insomnia and 

improve sleep quality .  

    3 .  Muscle Spasms  

   - Some sedatives, such as Diazepam, are used to treat muscle spasms resulting from 

injuries or neurological disorders. 

    4 .  Preoperative Use  

https://elearning.cu-maghnia.dz/mod/bigbluebuttonbn/view.php?id=10363
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   - Sedatives are used to alleviate anxiety before surgical procedures and to prepare 

patients for anesthesia. 

   Side Effects of Sedatives and Anxiolytics 

Despite their effectiveness in treating various psychological disorders, sedatives and 

anxiolytics can cause side effects, especially with long-term use or high doses. Common side 

effects include :  

    1 .  Drowsiness and Dizziness  

   - Drowsiness and dizziness are common side effects of sedatives, particularly 

benzodiazepines .  

    2 .  Memory and Cognitive Impairment  

   - Sedatives can affect cognitive functions, leading to memory impairment and reduced 

concentration .  

    3 .  Physical Dependence and Addiction  

   - Long-term use of sedatives can lead to physical dependence and addiction, especially 

with benzodiazepines .  

    4 .  Withdrawal Symptoms  

   - Sudden discontinuation of sedatives can lead to withdrawal symptoms such as 

anxiety, insomnia, and tremors .  

 

 

https://elearning.cu-maghnia.dz/mod/bigbluebuttonbn/view.php?id=10363
https://elearning.cu-maghnia.dz/mod/bigbluebuttonbn/view.php?id=10363
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    5 .  Drug Interactions  

   - Sedatives can interact with other medications, leading to increased side effects or 

reduced efficacy.  

   Risks Associated with the Use of Sedatives and Anxiolytics 

Sedatives and anxiolytics should be used with caution, especially in the following cases :  

    1 .  Elderly Patients  

   - Elderly patients may be more susceptible to side effects such as drowsiness and 

dizziness, increasing the risk of falls and injuries .  

    2 .  Pregnancy and Breastfeeding  

   - The use of sedatives during pregnancy and breastfeeding should be avoided unless 

the benefits outweigh the risks .  

    3 .  Patients with Respiratory Disorders  

   - Sedatives may increase the risk of respiratory depression, especially in patients with 

respiratory disorders such as sleep apnea. 

    4 .  Patients with Liver or Kidney Disorders  

   - Sedatives may affect liver and kidney function, necessitating dose adjustments or 

avoidance of use .  

   Recommendations for the Use of Sedatives and Anxiolytics  

To ensure the safe and effective use of sedatives and anxiolytics, the following 

recommendations should be followed :  

https://elearning.cu-maghnia.dz/mod/bigbluebuttonbn/view.php?id=10363
https://elearning.cu-maghnia.dz/mod/bigbluebuttonbn/view.php?id=10363
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    1 .  Adherence to Prescribed Doses  

   - Patients should adhere to the doses prescribed by their healthcare provider and avoid 

increasing the dose without medical consultation .  

    2 .  Avoiding Sudden Discontinuation  

   - Sudden discontinuation of sedatives should be avoided to prevent withdrawal 

symptoms. Gradual tapering under medical supervision is recommended .  

    3 .  Monitoring Side Effects  

   - Patients should monitor for side effects and report any unusual symptoms to their 

healthcare provider .  

    4 .  Avoiding Drug Interactions  

   - Patients should inform their healthcare provider about all medications they are taking 

to avoid potential drug interactions. 

 

   Conclusion 

Sedatives and anxiolytics are effective medications for treating various psychological 

disorders, but they must be used with caution to avoid side effects and potential risks. It is 

essential that these drugs be prescribed by a qualified healthcare provider and that patients 

be monitored regularly to ensure safe and effective use. 

  

 

https://elearning.cu-maghnia.dz/mod/bigbluebuttonbn/view.php?id=10363
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:ا��اضرة السادسة   

Antidepressants      مضادات �كتئاب 

Introduction 

The antidepressants is one of the most important medications used in treating 

psychological disorders, especially depression. In this lecture, we will cover the definition of 

depression, the mechanism of action of antidepressants, their types, indications for use, side 

effects, and how to choose the appropriate medication for each case. 

1. Definition of Depression 

Depression is a common psychological disorder characterized by persistent feelings of 

sadness, loss of interest in daily activities, and low energy. It may be accompanied by physical 

symptoms such as sleep disturbances, changes in appetite, and difficulty concentrating. 

Depression is not just a bad mood; it is a medical condition that requires specialized 

treatment. 

2. Mechanism of Action of Antidepressants 

Antidepressants work by modifying neurotransmitters in the brain, 

particularly serotonin, norepinephrine, and dopamine. These neurotransmitters play a key 

role in regulating mood, behavior, and cognitive functions. In depression, there is an 

imbalance in these neurotransmitters, leading to the symptoms observed in patients. 

Mechanism of Action: 

o Increasing neurotransmitter concentration: Antidepressants increase the 

concentration of neurotransmitters in the synaptic cleft by preventing their reuptake or 

inhibiting their breakdown. 
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o Improving communication between neurons: Antidepressants help 

improve communication between neurons, leading to improvements in mood and cognitive 

functions. 

3. Classification of Antidepressants 

Antidepressants are classified into several main categories based on their mechanism of 

action: 

1. Tricyclic Antidepressants (TCAs) 

o Examples: Amitriptyline, Imipramine. 

o Mechanism of Action: Inhibit the reuptake of serotonin and norepinephrine. 

o Use: Used to treat severe depression, but they are less common today due to 

their numerous side effects. 

o Side Effects: Dry mouth, constipation, weight gain, low blood pressure, and 

heart disturbances. 

2. Monoamine Oxidase Inhibitors (MAOIs) 

o Examples: Phenelzine, Tranylcypromine. 

o Mechanism of Action: Prevent the breakdown of neurotransmitters such as 

serotonin and norepinephrine. 

o Use: Used in treatment-resistant depression. 

o Side Effects: High blood pressure, dangerous interactions with certain foods 

(e.g., aged cheese), and sleep disturbances. 
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3. Selective Serotonin Reuptake Inhibitors (SSRIs) 

o Examples: Fluoxetine, Paroxetine, Sertraline. 

o Mechanism of Action: Inhibit the reuptake of serotonin only, increasing its 

concentration in the synaptic cleft. 

o Use: Considered the first-line treatment for depression due to their efficacy 

and fewer side effects. 

o Side Effects: Nausea, headache, sexual dysfunction, and slight weight gain. 

4. Serotonin-Norepinephrine Reuptake Inhibitors (SNRIs) 

o Examples: Venlafaxine, Duloxetine. 

o Mechanism of Action: Inhibit the reuptake of serotonin and norepinephrine. 

o Use: Used in severe depression and anxiety. 

o Side Effects: Increased blood pressure, dry mouth, and sleep disturbances. 

5. Atypical Antidepressants 

o Examples: Bupropion, Mirtazapine. 

o Mechanism of Action: Act on different neurotransmitters such as dopamine 

and norepinephrine. 

o Use: Used in treatment-resistant depression or when there is a need to avoid 

the common side effects of other antidepressants. 

o Side Effects: Weight gain, drowsiness, and dry mouth. 
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4. Indications for Antidepressants 

Antidepressants are prescribed in the following cases: 

1. Major Depression: Whether unipolar or bipolar. 

2. Generalized Anxiety and Panic Disorders: Especially SSRIs and SNRIs. 

3. Obsessive-Compulsive Disorder (OCD): SSRIs are commonly used. 

4. Eating Disorders: Such as anorexia nervosa or bulimia. 

5. Chronic Pain: Such as neuropathic pain or fibromyalgia. 

6. Post-Traumatic Stress Disorder (PTSD): SSRIs and SNRIs are used. 

 

5. Side Effects of Antidepressants 

Side effects vary depending on the type of medication but may include: 

o Common Side Effects: Nausea, headache, dry mouth, weight gain, sexual 

dysfunction. 

o Serious Side Effects: Increased risk of suicide at the beginning of treatment 

(especially in young people), heart disturbances (especially with TCAs), and high blood 

pressure (with SNRIs). 
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6. How to Choose the Right Antidepressant 

The choice of antidepressant depends on several factors: 

1. Severity of Depression: In severe cases, TCAs or SNRIs may be chosen. 

2. Side Effects: If the patient has heart problems, TCAs are avoided. 

3. Drug Interactions: Other medications the patient is taking must be 

considered. 

4. Medical History: If the patient suffers from other disorders such as anxiety or 

OCD, medications that also treat these conditions are chosen. 

 

7. Tips for Using Antidepressants 

1. Adherence to Dosage: The medication should be taken regularly, and 

stopping it abruptly should be avoided. 

2. Patience: It may take several weeks for improvement to appear. 

3. Regular Follow-Up with the Doctor: Regular check-ups are necessary to 

assess the response to treatment and adjust the dosage if needed. 

4. Avoid Alcohol: Alcohol may interact with antidepressants and increase side 

effects. 
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8. Summary 

Antidepressants are effective medications for treating depression and many other 

psychological disorders. However, they should be used cautiously and under strict medical 

supervision to avoid side effects and achieve the best therapeutic outcomes. 

 

9. Frequently Asked Questions 

1. Do antidepressants cause addiction? 

 No, antidepressants do not cause addiction, but they should be 

discontinued gradually to avoid withdrawal symptoms. 

2. How long does it take to see improvement? 

 It may take 2 to 6 weeks for improvement to appear, and the patient 

may need several months to achieve full recovery. 

3. Can antidepressants be stopped after feeling better? 

 No, treatment should continue for a sufficient period to avoid relapse, 

usually ranging from 6 to 12 months. 

10. � Some References 

o Meyer, J. S., & Quenzer, L. F. (2005). Psychopharmacology: Drugs, the Brain, 
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:ا��اضرة السا�عة  

Neuroleptics (Antipsychotics)    مضادات الد�ان 

Introduction 

Neuroleptics, also known as antipsychotics, are a group of medications used to treat 

mental and psychiatric disorders, particularly those involving symptoms such as 

hallucinations, delusions, and cognitive disturbances. These drugs are essential tools in 

psychiatry, as they help control both acute and chronic symptoms of psychiatric disorders 

such as schizophrenia, bipolar disorder, and psychosis caused by other factors. 

In this lecture, we will discuss the definition of neuroleptics, their mechanism of action, 

classifications, indications, side effects, and how to prescribe them correctly. We will also 

review some common examples of these medications available in the Algerian market. 

 

Definition of Neuroleptics 

Neuroleptics are medications that work to suppress or reduce the negative symptoms 

associated with psychosis, such as hallucinations and delusions. These drugs are primarily 

used to treat psychiatric disorders that affect thinking and perception, such as schizophrenia 

and bipolar disorder. 

Neuroleptics work by affecting neurotransmitters in the brain, particularly dopamine, by 

reducing its activity in certain brain regions that are overactive in psychotic states. 
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Mechanism of Action of Neuroleptics 

Neuroleptics primarily work by blocking dopamine receptors in the brain, especially D2 

receptors. Dopamine is a neurotransmitter that plays a key role in regulating mood, behavior, 

and cognition. In psychotic states, there is an overactivity of dopamine in certain brain 

regions, leading to symptoms such as hallucinations and delusions. 

In addition to blocking dopamine receptors, some neuroleptics also affect other 

neurotransmitters, such as serotonin, which helps improve the negative symptoms of 

psychosis, such as social withdrawal and inability to express emotions. 

 

Classification of Neuroleptics 

Neuroleptics are classified into two main types: 

1. Typical Antipsychotics 

These drugs primarily block dopamine D2 receptors. They are effective in treating the 

positive symptoms of psychosis, such as hallucinations and delusions, but they may cause 

motor side effects such as tremors and stiffness. 

Examples of Typical Antipsychotics: 

o Haloperidol: Used to treat schizophrenia and other psychotic disorders. 

o Chlorpromazine: Used to treat schizophrenia and psychomotor agitation. 
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2. Atypical Antipsychotics 

These drugs block both dopamine and serotonin receptors. They are more effective in 

treating the negative symptoms of psychosis and have fewer motor side effects compared to 

typical antipsychotics. 

Examples of Atypical Antipsychotics: 

o Risperidone: Used to treat schizophrenia and bipolar disorder. 

o Olanzapine: Used to treat schizophrenia and other psychotic disorders. 

 

Indications for Neuroleptics 

Neuroleptics are used to treat a wide range of psychiatric and mental disorders, 

including: 

1. Schizophrenia: Neuroleptics are the primary treatment for schizophrenia, as 

they help control both positive symptoms (such as hallucinations and delusions) and 

negative symptoms (such as social withdrawal). 

2. Bipolar Disorder: Neuroleptics are used to treat manic and depressive 

episodes associated with bipolar disorder. 

3. Psychosis Due to Other Causes: Such as psychosis caused by substance 

abuse or organic diseases. 

4. Severe Anxiety and Psychomotor Agitation: Some neuroleptics are used to 

calm patients experiencing severe agitation. 
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Side Effects of Neuroleptics 

Despite their effectiveness in treating psychiatric disorders, neuroleptics can cause a 

range of side effects, which vary depending on the type of medication and the dosage used. 

Some of the most common side effects include: 

1. Motor Side Effects: Such as tremors, stiffness, and an inability to sit still 

(akathisia). These side effects are more common with typical antipsychotics. 

2. Weight Gain: Especially with atypical antipsychotics such as olanzapine and 

risperidone. 

3. Dry Mouth and Constipation: Due to the drugs' effects on the autonomic 

nervous system. 

4. Sleep Disturbances: Such as insomnia or excessive drowsiness. 

5. Menstrual Irregularities: Especially in women taking neuroleptics. 

6. Increased Risk of Diabetes: Due to weight gain and the drugs' effects on 

metabolism. 

 

Prescribing Neuroleptics 

When prescribing neuroleptics, doctors must consider several factors, including: 

1. Accurate Diagnosis: A precise diagnosis must be made before prescribing the 

medication, as some disorders may have similar symptoms but require different treatments. 

2. Appropriate Dosage: Treatment should start with low doses and gradually 

increase to minimize side effects. 



Psychopharmacology      03 Year Clinical Psychology Student     Dr.Oussama MEDJAHDI 

3. Duration of Treatment: Patients may need to take the medication for long 

periods, especially in cases of chronic schizophrenia. 

4. Monitoring Side Effects: Patients should be regularly monitored for any side 

effects that may arise from taking the medication. 

 

Examples of Neuroleptics in the Algerian Market 

In Algeria, several neuroleptics are available, including: 

1. Haloperidol: Sold under the brand name Haldol, it is used to treat 

schizophrenia and other psychotic disorders. 

2. Risperidone: Sold under the brand name Risperdal, it is used to treat 

schizophrenia and bipolar disorder. 

3. Olanzapine: Sold under the brand name Zyprexa, it is used to treat 

schizophrenia and other psychotic disorders. 

4. Chlorpromazine: Sold under the brand name Largactil, it is used to treat 

schizophrenia and psychomotor agitation. 

 

Conclusion 

Neuroleptics are essential medications for treating psychiatric disorders, particularly 

those involving psychotic symptoms. Despite their effectiveness, they can cause side effects 

that require careful monitoring by the prescribing physician. Doctors and mental health 

professionals must have a thorough understanding of how these drugs work, their 
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classifications, and how to prescribe them correctly to ensure the best therapeutic outcomes 

for patients. 
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:ا��اضرة الثامنة  

   Mood Stabilizers  معدلات المزاج      

 

Introduction:  

Mood stabilizers (Thymorégulateurs) are among the core psychotropic medications used 

to treat mood disorders, primarily Bipolar Disorder. These drugs are known for their ability to 

regulate and stabilize mood by preventing or reducing the intensity and recurrence of manic 

or depressive episodes. They are an essential part of a comprehensive treatment plan that 

includes medication, psychotherapy, family support, and regular follow-up. 

History of Mood Stabilizers:  

The first mood stabilizer was introduced in 1949, when Australian psychiatrist John 

Cade discovered the remarkable effects of lithium salt in managing manic episodes in 

patients with bipolar disorder. Later, other compounds with similar properties were 

developed, such as anticonvulsants, which proved effective in regulating and stabilizing 

mood. This expansion was based on both clinical observations and experimental findings, 

contributing to the development of effective therapeutic protocols for mood disorders. 

Definition of Mood Stabilizers:  

These are medications that influence electrical activity and neurotransmitter balance in 

the brain. They regulate imbalances in neurotransmitters such as serotonin, dopamine, 

norepinephrine, and glutamate. Unlike fast-acting sedatives, mood stabilizers are used for 

long-term prevention and treatment to reduce relapse and improve patients’ quality of life. 

Types of Mood Stabilizers (In Detail): 

https://elearning.cu-maghnia.dz/course/view.php?id=838
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1. Lithium Carbonate: 

 Considered the gold standard in treating bipolar disorder. 

 Mechanism of Action: Believed to inhibit inositol monophosphatase 

and influence calcium signaling in neurons. 

 Uses: Manic episodes, prevention of manic and depressive episodes, 

and reduction of suicide risk. 

 Examples: Camcolit, Priadel. 

 Side Effects: Hand tremors, increased thirst and urination, 

hypothyroidism, impaired kidney function. 

 Monitoring: Requires regular blood tests to monitor lithium levels 

(0.6–1.2 mEq/L). Overdose can cause toxicity. 

 Important Note: Not recommended during pregnancy due to risk of 

cardiac malformations in the fetus. 

2. Sodium Valproate: 

 Mechanism of Action: Increases GABA (a major inhibitory 

neurotransmitter) and reduces neuronal overactivity. 

 Uses: Acute mania, relapse prevention, and aggression-related 

disorders. 

 Examples: Depakine, Epilim. 

 Side Effects: Gastrointestinal issues, weight gain, hair loss, 

teratogenicity. 
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 Monitoring: Liver function tests, platelet counts, and routine 

bloodwork. 

 Warning: Contraindicated in pregnant women unless absolutely 

necessary. 

3. Carbamazepine: 

 Mechanism of Action: Inhibits sodium channels in neurons, reducing 

excessive neural activity. 

 Uses: Mania, borderline personality disorder, severe aggression, 

epilepsy. 

 Examples: Tegretol, Carbatrol. 

 Side Effects: Dizziness, nausea, hyponatremia, bone marrow 

suppression (rare but serious). 

 Monitoring: Blood tests, sodium level monitoring. 

4. Lamotrigine: 

 Mechanism of Action: Inhibits glutamate release and promotes 

mood stabilization. 

 Uses: Prevention of depressive episodes in bipolar disorder. 

 Examples: Lamictal. 

 Side Effects: Skin rash (can be severe, such as Stevens-Johnson 

syndrome), headache, dizziness. 

 Note: Dosage should be increased gradually to avoid skin rash. 
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5. Oxcarbazepine and Topiramate: 

 Uses: In treatment-resistant mood disorders. 

 Note: Not first-line treatments, but may be used as adjunctive therapy 

in some cases. 

General Mechanism of Action: Mood stabilizers affect: 

o Chemical Balance: Modulate excessive or deficient neurotransmitter activity. 

o Electrical Activity: Reduce neuronal hyperexcitability to prevent manic 

episodes. 

o Prevention: Lower the likelihood of mood relapses, whether depressive or 

manic. 

Clinical Examples: 

o A patient experiencing acute mania is initially treated with a loading dose of 

valproate, followed by lithium. 

o A female patient with bipolar disorder and frequent depressive episodes is 

managed with lamotrigine. 

o An individual with borderline personality disorder and emotional 

dysregulation benefits from a low dose of carbamazepine. 

Precautions: 

o Pregnancy and breastfeeding. 

o Renal and hepatic diseases. 
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o Drug interactions (e.g., with diuretics, antipsychotics, antidepressants). 

Role of the Psychologist: 

o Careful observation of mood and behavioral changes. 

o Providing psychoeducation and emotional support regarding medication. 

o Assisting with side-effect management (e.g., anxiety over weight gain). 

o Enhancing treatment adherence. 

Conclusion:  

Mood stabilizers are not just pharmaceutical tools; they are therapeutic instruments that 

help restore balance in individuals living with chronic mood disorders. Their success 

depends on their integration into a holistic treatment approach that includes psychotherapy, 

medical monitoring, and social support. Awareness and understanding of these medications 

are essential for psychologists and mental health professionals to accurately assess patient 

conditions and improve recovery outcomes. 

Some References: 

1. American Psychiatric Association. (2013). DSM-5. 

2. Stahl, S. M. (2017). Stahl's Essential Psychopharmacology. Cambridge. 

3. Geddes, J. R., & Miklowitz, D. J. (2013). The Lancet, 381(9878), 1672–1682. 

4. Goodwin, G. M. (2016). Evidence-based guidelines for treating bipolar 

disorder. Journal of Affective Disorders. 
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:ا��اضرة التاسعة  

Antiepileptic Drugs أدو�ة مضادات الصرع       

 

1. Introduction to Epilepsy 

Epilepsy is a chronic neurological disorder characterized by recurrent, unprovoked 

seizures resulting from abnormal electrical activity in the brain. It affects approximately 50 

million people worldwide (WHO). 

 

Etiology : 

- Genetic factors: Ion channel mutations (e.g., SCN1A, KCNQ2) 

- Acquired causes: 

  - Traumatic brain injury (TBI) 

  - Stroke 

  - Brain tumors 

  - CNS infections (e.g., neurocysticercosis) 

  - Developmental disorders (e.g., cortical dysplasia) 

 

 

https://elearning.cu-maghnia.dz/course/view.php?id=838
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Pathophysiology 

- Neuronal hyperexcitability: Imbalance between glutamate (excitatory) and GABA 

(inhibitory) 

- Ion channel dysfunction: Sodium, potassium, calcium channels 

- Synaptic reorganization: Mossy fiber sprouting in temporal lobe epilepsy 

2. Classification of Seizures (ILAE 2017) 

A. Focal Onset Seizures 

1. Focal aware (previously "simple partial") 

2. Focal impaired awareness (previously "complex partial") 

3. Focal to bilateral tonic-clonic 

B. Generalized Onset Seizures 

1. Absence (typical/atypical) 

2. Myoclonic 

3. Tonic-clonic 

4. Atonic ("drop attacks") 

C. Unknown Onset 
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3. Mechanisms of Action of AEDs 

Mechanism                                   | Drug Examples                                              | Target Seizures        

Sodium channel blockade     | Carbamazepine, Phenytoin                       | Focal, tonic-clonic       

GABA enhancement                 | Benzodiazepines, Vigabatrin                     | Myoclonic, absence      

Calcium channel (T-type) inhibition | Ethosuximide                                    | Absence                  

Glutamate inhibition                | Topiramate, Perampanel                             | Refractory seizures     

SV2A modulation                      | Levetiracetam                                                   | Broad-spectrum           

 

4. First-Generation AEDs 

A. Phenytoin (Dilantin®) 

- MOA: Use-dependent Na+ channel blockade 

- Kinetics: Nonlinear metabolism (zero-order at high doses) 

- Adverse effects: 

  - Gingival hyperplasia 

  - Hirsutism 

  - Cerebellar atrophy (chronic use) 

B. Valproate (Depakote®) 

- MOA: Multiple (GABA↑, Na+↓, Ca2+↓) 
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- Therapeutic range: 50-100 mcg/mL 

- Black box warnings: 

  - Hepatotoxicity 

  - Teratogenicity (neural tube defects) 

C. Carbamazepine (Tegretol®) 

- MOA: Na+ channel blockade 

- Unique risks: 

  - HLA-B*1502 → SJS (Asian populations) 

  - Hyponatremia (SIADH) 

5. Second-Generation AEDs 

A. Levetiracetam (Keppra®) 

- Advantages: 

  - No hepatic metabolism 

  - Few drug interactions 

- Side effects: Irritability ("Kepprage") 

B. Lamotrigine (Lamictal®) 

- Dosing: Slow titration (↓rash risk) 

- Pregnancy: Category B (preferred in women) 
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C. Topiramate (Topamax®) 

- Additional uses: Migraine prophylaxis 

- Adverse effects: 

  - Cognitive slowing ("Dopamax") 

  - Metabolic acidosis 

6. Drug Selection Criteria 

Treatment Algorithm (2022 AAN Guidelines) 

Seizure Type                             | First-line                                                 | Alternatives             

Focal                                            | Lamotrigine, Levetiracetam             | Zonisamide, Carbamazepine  

Generalized tonic-clonic      | Valproate                                                | Topiramate, Lamotrigine   

Absence                                      | Ethosuximide                                        | Valproate, Lamotrigine    

 

Considerations: 

-Comorbidities: Depression (avoid phenobarbital) 

- Cost: Generic carbamazepine vs. brand-name lacosamide 

- Dosing frequency: QD (extended-release) vs. TID 

7. Adverse Effects 

Neurotoxic Effects 
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- Acute: Nystagmus, ataxia (phenytoin toxicity) 

- Chronic: Peripheral neuropathy (phenytoin) 

 

Idiosyncratic Reactions 

- DRESS syndrome (Drug Reaction with Eosinophilia and Systemic Symptoms) 

- Aplastic anemia (felbamate - 1:5000 risk) 

 

Long-term Complications 

- Bone health: Vitamin D deficiency (enzyme-inducers) 

- Reproductive: PCOS (valproate) 

8. Drug Interactions 

Major Interactions 

AED                                           | Interacting Drug                                           | Effect                      

Carbamazepine                    | Warfarin                                                          | ↓ INR (induces CYP2C9)     

Valproate                                | Meropenem                                                   | ↓ Valproate levels         

Phenytoin                               | Oral contraceptives                                    | Contraceptive failure      
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Therapeutic Monitoring 

- Free vs. total levels (important in hypoalbuminemia) 

- Salivary drug monitoring (emerging technology) 

-9. Special Populations 

A. Pregnancy 

- Highest risk: Valproate (11% malformation rate) 

- Safest options: Lamotrigine, Levetiracetam 

- Folate supplementation: 4 mg/day (all women on AEDs) 

B. Elderly 

- Avoid: Phenobarbital (falls risk) 

- Preferred: Gabapentin (also treats neuropathic pain) 

C. Renal Impairment 

- Dose adjust: Levetiracetam, Gabapentin 

- Avoid: Topiramate (nephrolithiasis risk) 

10. Non-Pharmacological Treatments 

A. Dietary Therapies 

- Ketogenic diet: >50% seizure reduction in 50% of patients 

- Modified Atkins diet: Less restrictive alternative 
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B. Surgical Options 

1. Resective surgery (e.g., temporal lobectomy) 

2. Neuromodulation: 

   - Vagus nerve stimulation (VNS) 

   - Responsive neurostimulation (RNS) 

C. Emerging Therapies 

- Focal cooling devices 

- Optogenetics (experimental) 

11. Future Directions 

- Cannabinoids: Epidiolex® (CBD) for Dravet/Lennox-Gastaut 

- Gene therapy: Targeting SCN1A mutations 

- Precision medicine: Pharmacogenomic testing (e.g., HLA screening) 

Conclusion: 

Antiepileptic drug selection requires careful consideration of seizure type, comorbidities, 

and patient-specific factors. Emerging therapies offer hope for the 30% of patients with drug-

resistant epilepsy. Ongoing research into biomarkers and targeted therapies promises to 

revolutionize epilepsy management. 
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:ا��اضرة العاشرة   

 Drugs and Their Psychological and Neurological Effects ا��درات 

 

1. Introduction to Psychopharmacology 

Psychopharmacology is the study of the effects of chemical substances (such as 

medications and drugs) on: 

- Behavior. 

- Mood. 

- Cognition. 

- Neurological functions. 

Importance in understanding drugs: 

Analyzing acute and chronic effects 

Understanding the biological basis of addiction 

Developing therapeutic methods 

Type Examples Primary Effect 

Natural Cannabis, Opium CNS inhibition/stimulation 

Semi-Synthetic Heroin, Cocaine Modulating neurotransmitters 

Synthetic Methamphetamine, Ecstasy Dopamine release stimulation 

 

Depressants (Alcohol, Benzodiazepines) 

Stimulants (Amphetamines, Nicotine) 

Hallucinogens (LSD, Psilocybin Mushrooms) 

Opioids (Morphine, Tramadol) 

Role of the Reward System: 

Dopaminergic pathway (Mesolimbic pathway): 

https://elearning.cu-maghnia.dz/course/view.php?id=838


Psychopharmacology      03 Year Clinical Psychology Student     Dr.Oussama MEDJAHDI 

Nucleus accumbens (NAc) 

Ventral tegmental area (VTA) 

Reinforcement Mechanisms: 

Positive reinforcement (dopamine increase) 

Negative reinforcement (relief from withdrawal symptoms) 

Chronic Neural Changes: 

Reduction of D2 dopamine receptors 

Synaptic plasticity alterations 

Prefrontal cortex dysfunction (reduced impulse control) 

Substance Affected 

Neurotransmitter 

Mechanism Psychological Effect 

Cocaine Dopamine Blocks reuptake Euphoria, increased 

energy 

Heroin Opioid receptors μ-opioid receptor 

activation 

Relaxation, pain relief 

Alcohol GABA Enhances inhibitory 

transmission 

Sedation, balance loss 

Nicotine Acetylcholine Activates nAChRs Increased attention, 

addiction 

 

5. Psychiatric Disorders Associated with Addiction 

Amphetamine-Induced Psychosis 

Hallucinogen Persisting Perception Disorder (HPPD) 

Cocaine withdrawal depression 

Anxiety related to benzodiazepine withdrawal 

Panic attacks during alcohol withdrawal 

Link between borderline personality disorder and substance abuse 
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6. Psychological Models Explaining Addiction 

Biological Factors: Genetic predisposition (e.g., DRD2 genes) 

Psychological Factors: Self-control, stress 

Social Factors: Stimulating environments 

Classical Conditioning: Environmental cues → craving 

Negative Reinforcement: Using substances to avoid withdrawal 

Cognitive distortions: "I can control my use." 

Erroneous beliefs about the benefits of drugs 

 

7. Pharmacological and Psychological Treatment of Addiction 

Substance Medications Used Mechanism 

Opioids Methadone, Buprenorphine Partial receptor activation 

Alcohol Disulfiram, Naltrexone Alcohol metabolism inhibition 

Nicotine Nicotine patches Nicotine replacement 

Cognitive Behavioral Therapy (CBT): 

Identifying triggers 

Developing coping strategies 

Motivational Interviewing (MI): 

Enhancing the desire for change 

Group Therapy: 

12-Step Programs (e.g., AA) 

 

8. Addiction Prevention within the Framework of Mental Health 

Primary prevention: Adolescent education (school programs) 

Secondary prevention: Early detection of users 

Tertiary prevention: Relapse prevention 
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Understanding biological risk factors 

Developing vaccines against certain drugs (e.g., cocaine vaccine) 

 

9. Drug-Related Medical Conditions: A Neuropsychological Perspective 

A. Amphetamine-Induced Psychosis 

Cause: Chronic/high-dose methamphetamine or cocaine use 

Symptoms: 

Auditory and visual hallucinations 

Paranoid delusions 

Aggressive behavior 

Mechanism: 

Hyperactive dopamine transmission in the mesolimbic pathway 

Neuronal damage in the prefrontal cortex 

Case Study: 

A 24-year-old male experiencing "bugs crawling under his skin" hallucinations after one 

week of crystal meth use, displaying aggressive behavior toward family members. 

Differential diagnosis: schizophrenia vs. substance-induced psychosis. 

B. Cannabis-Induced Psychosis 

Risk Factors: 

Genetic predisposition (e.g., AKT1 gene) 

Early adolescence cannabis use 

Clinical Features: 

Psychomotor retardation 

Distinct visual hallucinations 

 

A. Post-Cocaine Depression 

Pathophysiology: 

Dopamine depletion 
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Dysfunction of the reward system 

Characteristics: 

Lasts 2–4 weeks post-cessation 

High suicide risk 

Comparison Table: 

Criterion Typical Depression Post-Cocaine Depression 

Onset Gradual Sudden after cessation 

Treatment Response 4–6 weeks 2–3 weeks 

Hallucinations Rare Possible (especially auditory) 

 

B. Bipolar Disorder and Drugs 

Bidirectional Relationship: 

60% of individuals with bipolar disorder also suffer from substance use disorders 

Drugs can trigger manic episodes 

 

Wet Brain Syndrome 

Cause: Chronic thiamine deficiency (Alcoholism) 

Stages: 

Wernicke's Encephalopathy: 

Confusion 

Ophthalmoplegia 

Korsakoff’s Psychosis: 

Severe short-term memory loss 

Confabulation 

Mechanisms of Damage: 

Degeneration of mammillary bodies in the thalamus 

Mammillary body atrophy 
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A. Panic Attacks During Withdrawal 

Substances: 

Benzodiazepines 

Alcohol 

Mechanism: 

Sympathetic nervous system hyperactivity 

Decreased GABAergic inhibition 

B. Social Anxiety and Alcohol 

Pattern of Use: 

"Self-medication" for symptoms 

Long-term exacerbation of anxiety 

 

A. Fetal Alcohol Syndrome (FAS) 

Manifestations: 

Microcephaly 

Characteristic facial deformities 

Intellectual disability 

Mechanism: 

Neuronal growth inhibition 

Disruption of cell migration during fetal development 

B. Persistent Drug-Induced Psychosis 

Diagnostic Criteria: 

Symptoms persist >1 month after cessation 

Excluding schizophrenia 

Causative Substances: 

Hallucinogens (especially PCP) 

Stimulants 
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Case 1: Opioid Addiction and Depression 

32-year-old woman with chronic pain started with tramadol use, later switching to heroin. 

Presenting features: 

Social withdrawal 

Suicidal ideation 

Anhedonia 

Suggested Interventions: 

Pharmacological: Buprenorphine/Naloxone 

Psychological: CBT for depression and addiction 

Pain management therapy 

 

Case 2: Alcohol Use Disorder with Neurological Damage 

45-year-old man with a 20-year history of alcohol use presenting with: 

Short-term memory loss 

Ataxia 

Disorientation in time and place 

Recommended Investigations: 

MRI: To exclude cerebellar degeneration 

Blood thiamine level testing 

Executive function assessment 

 

Organic Disorders Caused by Substance Abuse 

System Causative Substance Disorder 

Nervous Alcohol Peripheral neuropathy 

Hepatic Steroids Fatty liver hepatitis 

Cardiac Cocaine Myocardial infarction 
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Conclusion 

The study of drugs within the framework of psychopharmacology requires the integration of: 

Neurosciences 

Psychological models 

Social perspectives 

Effective treatment requires a multidisciplinary approach combining pharmacological 

interventions and psychological support . 

 

:ا��اضرة ا��ادية عشر   

 The Role of Serotonin in Psychopharmacology: A Comprehensive Overview  

The Role of Serotonin in Psychopharmacology: A Comprehensive Overview 

 

Serotonin (5-hydroxytryptamine, 5-HT) is a monoamine neurotransmitter and hormone 

that plays a multifaceted role in regulating physiological and psychological processes. This 

lecture explores its synthesis, functions, and implications in mental health and behavior, with 

a focus on psychopharmacological applications. 

 

1. Biosynthesis and Distribution of Serotonin 

Serotonin is synthesized from the amino acid tryptophan via enzymatic reactions in the 

brain and gastrointestinal tract. Approximately 90% of the body’s serotonin is produced in 

the gut, where it regulates digestion, while the remainder acts as a neurotransmitter in the 

central nervous system (CNS)37. Key steps: 

https://elearning.cu-maghnia.dz/course/view.php?id=838
https://www.healthdirect.gov.au/serotonin
https://www.verywellmind.com/what-is-serotonin-425327
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Tryptophan hydroxylase converts tryptophan to 5-hydroxytryptophan (5-HTP). 

Aromatic L-amino acid decarboxylase transforms 5-HTP into serotonin17. 

Serotonin is stored in vesicles and released into synaptic clefts, binding to 14 known receptor 

subtypes (e.g., 5-HT1A, 5-HT2A) to modulate neural activity79. 

 

2. Serotonin in the Central Nervous System 

Mood Regulation 

Serotonin stabilizes mood by interacting with prefrontal and limbic regions. Low serotonin 

levels correlate with depression, irritability, and anxiety138. 

The Serotonin Hypothesis: Posits that depression arises from serotonin deficiency. 

Selective serotonin reuptake inhibitors (SSRIs, e.g., fluoxetine) increase synaptic serotonin, 

alleviating symptoms in many patients1410. 

Critique: Recent meta-analyses challenge this hypothesis, finding no consistent evidence 

linking low serotonin to depression. SSRIs’ efficacy may stem from neuroplasticity 

enhancement rather than correcting a “chemical imbalance”8. 

Cognitive Functions 

Learning and Memory: Serotonin enhances learning speed by promoting adaptive behavior 

and cognitive flexibility. Animal studies show serotonin activation accelerates reward-based 

learning5. 

Moral Judgment and Social Behavior: Serotonin amplifies prosocial preferences, 

increasing aversion to harm and promoting fairness. Depletion reduces behavioral 

inhibition, heightening aggression611. 

Sleep and Circadian Rhythms 

Serotonin regulates sleep-wake cycles by converting to melatonin in the pineal gland. 

Dysregulation contributes to insomnia and mood disorders79. 

https://study.com/learn/lesson/function-of-serotonin.html
https://www.verywellmind.com/what-is-serotonin-425327
https://www.verywellmind.com/what-is-serotonin-425327
https://www.simplypsychology.org/what-is-serotonin.html
https://study.com/learn/lesson/function-of-serotonin.html
https://www.healthdirect.gov.au/serotonin
https://www.nature.com/articles/s41380-022-01661-0
https://study.com/learn/lesson/function-of-serotonin.html
https://www.tutorchase.com/notes/ib/psychology/1-2-2-serotonin
https://www.savemyexams.com/gcse/psychology/aqa/19/revision-notes/psychological-problems/depression/the-biological-theory-of-depression/
https://www.nature.com/articles/s41380-022-01661-0
https://www.medicalnewstoday.com/articles/322263
https://pmc.ncbi.nlm.nih.gov/articles/PMC3817523/
https://www.tutor2u.net/psychology/reference/aggression-neurotransmitter-serotonin
https://www.verywellmind.com/what-is-serotonin-425327
https://www.simplypsychology.org/what-is-serotonin.html
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3. Peripheral Functions of Serotonin 

Gastrointestinal System: Regulates gut motility, appetite, and nausea. Excess serotonin 

triggers diarrhea or vomiting to expel toxins37. 

Blood Clotting: Promotes platelet aggregation and vasoconstriction to aid wound healing3. 

Bone Health: High serotonin levels may reduce bone density by inhibiting osteoblast 

activity7. 

 

4. Psychopharmacology of Serotonin 

Antidepressants 

Drug Class Mechanism Applications 

SSRIs Inhibit serotonin reuptake Depression, anxiety, OCD, PTSD14 

SNRIs Inhibit serotonin + 

noradrenaline reuptake 

Treatment-resistant depression, 

chronic pain4 

SSRIs: Increase synaptic serotonin, improving mood in 40–60% of patients. Side effects 

include nausea, insomnia, and sexual dysfunction18. 

Combination with CBT: SSRIs enhance neuroplasticity, aiding cognitive-behavioral therapy 

by accelerating habit reversal58. 

Serotonin Syndrome 

A life-threatening condition caused by excessive serotonin (e.g., from drug interactions). 

Symptoms: 

Agitation, hyperthermia, tremors, and confusion13. 

Treated with serotonin antagonists like cyproheptadine3. 

https://www.healthdirect.gov.au/serotonin
https://www.verywellmind.com/what-is-serotonin-425327
https://www.healthdirect.gov.au/serotonin
https://www.verywellmind.com/what-is-serotonin-425327
https://study.com/learn/lesson/function-of-serotonin.html
https://www.tutorchase.com/notes/ib/psychology/1-2-2-serotonin
https://www.tutorchase.com/notes/ib/psychology/1-2-2-serotonin
https://study.com/learn/lesson/function-of-serotonin.html
https://www.nature.com/articles/s41380-022-01661-0
https://www.medicalnewstoday.com/articles/322263
https://www.nature.com/articles/s41380-022-01661-0
https://study.com/learn/lesson/function-of-serotonin.html
https://www.healthdirect.gov.au/serotonin
https://www.healthdirect.gov.au/serotonin
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5. Serotonin in Behavioral Disorders 

Aggression 

Low serotonin reduces prefrontal inhibition of the amygdala, increasing impulsive 

aggression. The MAOA gene (linked to serotonin metabolism) variants correlate with 

antisocial behavior1011. 

Neurodegenerative Diseases 

Alzheimer’s and Dementia: Low serotonin levels correlate with cognitive decline. Early 

intervention may slow disease progression29. 

 

6. Natural Serotonin Modulation 

Diet: Tryptophan-rich foods (e.g., turkey, eggs) boost serotonin synthesis. 

Exercise: Increases tryptophan availability and receptor sensitivity1. 

Light Therapy: Enhances serotonin production, alleviating seasonal affective disorder1. 

 

7. Critiques and Future Directions 

The serotonin hypothesis faces scrutiny due to inconsistent evidence linking levels to 

depression. Emerging theories emphasize neuroplasticity and network dysfunction as 

broader mechanisms8. Future research may focus on: 

Personalized treatments targeting specific serotonin receptors. 

Genetic polymorphisms (e.g., SERT gene) influencing drug response610. 

 

Conclusion 

Serotonin’s roles span mood regulation, cognition, digestion, and social behavior, making it a 

cornerstone of psychopharmacology. While SSRIs remain frontline treatments for 

https://www.savemyexams.com/gcse/psychology/aqa/19/revision-notes/psychological-problems/depression/the-biological-theory-of-depression/
https://www.tutor2u.net/psychology/reference/aggression-neurotransmitter-serotonin
https://mhanational.org/what-serotonin
https://www.simplypsychology.org/what-is-serotonin.html
https://study.com/learn/lesson/function-of-serotonin.html
https://study.com/learn/lesson/function-of-serotonin.html
https://www.nature.com/articles/s41380-022-01661-0
https://pmc.ncbi.nlm.nih.gov/articles/PMC3817523/
https://www.savemyexams.com/gcse/psychology/aqa/19/revision-notes/psychological-problems/depression/the-biological-theory-of-depression/
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depression, their mechanisms extend beyond simple serotonin modulation. Integrating 

pharmacological and psychological approaches (e.g., CBT) offers the most effective 

outcomes, underscoring the complexity of serotonin’s interplay with brain and behavior. 

This synthesis of biology, psychology, and pharmacology highlights the need for 

interdisciplinary approaches in understanding and treating mental health disorders. 
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:ا��اضرة الثا�ي عشر  

 Dopamine in Psychopharmacology: A Comprehensive Overview  

 

Dopamine, a catecholamine neurotransmitter, is central to motor control, reward 

processing, emotional regulation, and cognitive functions. This lecture examines its 

biosynthesis, neural pathways, clinical implications, and therapeutic applications in mental 

health. 

 

1. Biosynthesis and Neural Pathways 

Dopamine is synthesized from the amino acid tyrosine through enzymatic reactions: 

Tyrosine hydroxylase converts tyrosine to L-DOPA. 

DOPA decarboxylase transforms L-DOPA into dopamine. 

Dopamine pathways include: 

Mesolimbic pathway: Linked to reward, motivation, and addiction. Overactivity here 

correlates with psychosis7. 

Nigrostriatal pathway: Regulates motor control. Degeneration causes Parkinson’s 

disease37. 

Mesocortical pathway: Affects cognition and emotional processing. Dysfunction 

contributes to schizophrenia’s negative symptoms7. 

Tuberoinfundibular pathway: Inhibits prolactin secretion7. 

 

2. Dopamine in the Central Nervous System 

Reward and Motivation 

Reward Prediction: Dopamine neurons encode anticipated rewards, driving goal-directed 

https://elearning.cu-maghnia.dz/course/view.php?id=838
https://ksumsc.com/download_center/4th/psychiatry/Teamwork/10- Psychopharmacology.pdf
https://www.enzo.com/note/the-role-of-dopamine-as-a-neurotransmitter-in-the-human-brain/
https://ksumsc.com/download_center/4th/psychiatry/Teamwork/10- Psychopharmacology.pdf
https://ksumsc.com/download_center/4th/psychiatry/Teamwork/10- Psychopharmacology.pdf
https://ksumsc.com/download_center/4th/psychiatry/Teamwork/10- Psychopharmacology.pdf
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behavior. Unexpected rewards trigger dopamine surges, while omitted rewards suppress 

activity26. 

Addiction: Drugs like cocaine and amphetamines increase synaptic dopamine by blocking 

reuptake or promoting release, reinforcing addictive behaviors through the mesolimbic 

pathway16. 

Motor Control 

The nigrostriatal pathway coordinates voluntary movement. Dopamine depletion in 

this circuit causes Parkinson’s rigidity and tremors. Levodopa, a dopamine precursor, remains 

the primary treatment13. 

Cognitive and Emotional Functions 

Executive Function: Dopamine enhances focus, working memory, and decision-making via 

D1 receptors in the prefrontal cortex36. 

Emotion Regulation: Dopamine modulates recognition of emotions (e.g., happiness, anger) 

and social behavior. Haloperidol, a D2 antagonist, impairs emotion recognition in high-

baseline individuals48. 

 

3. Peripheral Roles of Dopamine 

Cardiovascular System: Acts as a vasodilator and reduces norepinephrine release1. 

Kidneys: Increases sodium excretion and urine output1. 

Immune System: Suppresses lymphocyte activity1. 

 

 

https://www.simplypsychology.org/the-role-of-dopamine-as-a-neurotransmitter-in-the-human-brain.html
https://www.healthdirect.gov.au/dopamine
https://en.wikipedia.org/wiki/Dopamine
https://www.healthdirect.gov.au/dopamine
https://en.wikipedia.org/wiki/Dopamine
https://www.enzo.com/note/the-role-of-dopamine-as-a-neurotransmitter-in-the-human-brain/
https://www.enzo.com/note/the-role-of-dopamine-as-a-neurotransmitter-in-the-human-brain/
https://www.healthdirect.gov.au/dopamine
https://www.labroots.com/trending/neuroscience/22929/dopamine-s-effects-emotion-regulation-2
https://pubmed.ncbi.nlm.nih.gov/16239763/
https://en.wikipedia.org/wiki/Dopamine
https://en.wikipedia.org/wiki/Dopamine
https://en.wikipedia.org/wiki/Dopamine
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4. Psychopharmacology of Dopamine 

Antipsychotics 

Drug Class Mechanism Applications 

Typical 

Antipsychotics 

D2 receptor antagonists Schizophrenia, acute 

psychosis 

Atypical 

Antipsychotics 

Partial D2 antagonism + 

serotonin/glutamate modulation 

Reduced 

extrapyramidal side effects 

Schizophrenia: The dopamine hypothesis suggests mesolimbic hyperactivity causes 

positive symptoms (e.g., hallucinations), while mesocortical hypoactivity underlies negative 

symptoms (e.g., apathy)7. 

Side Effects: D2 blockade in the nigrostriatal pathway can induce parkinsonism; 

tuberoinfundibular blockade increases prolactin7. 

Parkinson’s Disease 

Levodopa replaces depleted dopamine, improving motor symptoms. Long-term use risks 

dyskinesias13. 

 

5. Dopamine in Behavioral Disorders 

Addiction 

Dopamine’s role in reinforcement learning makes stimulants (e.g., cocaine) highly 

addictive. Methylphenidate, used for ADHD, has lower abuse potential due to slower 

pharmacokinetics16. 

Mood and Psychosis 

Depression: Low dopamine activity reduces motivation and pleasure. Dopamine agonists 

https://ksumsc.com/download_center/4th/psychiatry/Teamwork/10- Psychopharmacology.pdf
https://ksumsc.com/download_center/4th/psychiatry/Teamwork/10- Psychopharmacology.pdf
https://en.wikipedia.org/wiki/Dopamine
https://www.enzo.com/note/the-role-of-dopamine-as-a-neurotransmitter-in-the-human-brain/
https://en.wikipedia.org/wiki/Dopamine
https://www.healthdirect.gov.au/dopamine


Psychopharmacology      03 Year Clinical Psychology Student     Dr.Oussama MEDJAHDI 

(e.g., pramipexole) are adjunct treatments6. 

Psychosis: Antipsychotics normalize hyperactive mesolimbic signaling but may worsen 

cognitive symptoms via mesocortical suppression. 

 

6. Natural and Therapeutic Modulation 

Diet: Tyrosine-rich foods (e.g., almonds, eggs) support dopamine synthesis6. 

Exercise: Enhances dopamine receptor sensitivity and mood2. 

Light Therapy: Seasonal affective disorder treatments may boost dopamine activity6. 

 

7. Critiques and Future Directions 

The dopamine hypothesis of schizophrenia faces challenges due to inconsistent evidence of 

elevated dopamine levels in patients. Emerging models emphasize interactions with 

serotonin and glutamate in psychosis1. Future research focuses on: 

Personalized medicine: Targeting specific dopamine receptors (e.g., D3 for addiction). 

Gene therapy: Restoring dopamine synthesis in Parkinson’s3. 

 

Conclusion 

Dopamine’s roles span motor coordination, reward learning, emotion regulation, and 

cognition, making it pivotal in treating Parkinson’s, schizophrenia, and addiction. While 

antipsychotics and levodopa remain cornerstones of therapy, their side effects underscore 

the need for targeted therapies. Advances in understanding dopamine’s interplay with other 

neurotransmitters promise more effective, individualized treatment 

 

 

https://www.healthdirect.gov.au/dopamine
https://www.healthdirect.gov.au/dopamine
https://www.simplypsychology.org/the-role-of-dopamine-as-a-neurotransmitter-in-the-human-brain.html
https://www.healthdirect.gov.au/dopamine
https://en.wikipedia.org/wiki/Dopamine
https://www.enzo.com/note/the-role-of-dopamine-as-a-neurotransmitter-in-the-human-brain/
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Gamma-Aminobutyric Acid (GABA) 

 

Gamma-aminobutyric acid (GABA) is the primary inhibitory neurotransmitter in the 

mammalian central nervous system (CNS), counterbalancing the excitatory effects of 

glutamate. This lecture explores its biosynthesis, receptor systems, physiological roles, 

clinical implications, and therapeutic applications, with expanded sections on emerging 

research and controversies. 

 

1. Biosynthesis, Distribution, and Receptor Systems 

1.1 Synthesis and Metabolism 

GABA is synthesized from glutamate via the enzyme glutamate decarboxylase (GAD), 

which requires vitamin B6 (pyridoxal phosphate) as a cofactor. Key steps: 

Glutamate uptake: Glutamate is transported into GABAergic neurons via excitatory amino 

acid transporters (EAATs). 

Decarboxylation: GAD converts glutamate to GABA in synaptic vesicles. 

Degradation: GABA is broken down by GABA transaminase (GABA-T) into succinate 

semialdehyde, entering the Krebs cycle. 

Regional Distribution: 

Cortex and hippocampus: High GABA concentrations regulate memory and anxiety. 

Basal ganglia: Modulates motor control. 

Hypothalamus: Influences sleep and appetite. 

1.2 GABA Receptor Subtypes 

GABA-A Receptors 

Structure: Ligand-gated chloride channels with pentameric subunits (e.g., α1-6, β1-3, γ1-

https://elearning.cu-maghnia.dz/mod/bigbluebuttonbn/view.php?id=11419
https://elearning.cu-maghnia.dz/mod/bigbluebuttonbn/view.php?id=11419
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3). 

Function: Fast inhibitory postsynaptic potentials (IPSPs). 

Modulators: 

Positive allosteric modulators: Benzodiazepines (e.g., diazepam), barbiturates, and 

neurosteroids. 

Negative allosteric modulators: Flumazenil (antidote for benzodiazepine overdose). 

GABA-B Receptors 

Structure: G-protein-coupled receptors (GPCRs) with two subunits (GABA-B1 and GABA-

B2). 

Function: Slow, prolonged inhibition via potassium efflux and calcium channel blockade. 

Agonists: Baclofen (muscle relaxant), lesogaberan (experimental for GERD). 

GABA-C Receptors 

Found primarily in the retina; resistant to bicuculline (a GABA-A antagonist). 

 

2. Physiological Roles of GABA 

2.1 Balancing Neural Excitation 

GABA maintains the excitation-inhibition (E/I) balance critical for preventing 

hyperexcitability disorders like epilepsy. 

Tonic vs. Phasic Inhibition: 

Tonic: Continuous low-level activation of extrasynaptic GABA-A receptors. 

Phasic: Transient inhibition via synaptic GABA-A receptors. 

2.2 Cognitive and Emotional Regulation 

Anxiety: Reduced GABAergic tone in the amygdala correlates with anxiety disorders. PET 

studies show 15–20% lower GABA levels in generalized anxiety disorder (GAD) patients. 

Learning and Memory: GABAergic interneurons shape hippocampal theta rhythms, 

essential for spatial memory. 
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2.3 Motor Control 

GABAergic neurons in the substantia nigra pars reticulata inhibit involuntary movements. 

Dysfunction links to: 

Dystonia: Impaired GABA-A receptor trafficking. 

Stiff-Person Syndrome: Autoantibodies against GAD65 disrupt GABA synthesis. 

2.4 Neurodevelopment 

Early Life: GABA exerts excitatory effects in immature neurons due to high intracellular 

chloride, switching to inhibitory roles as KCC2 chloride exporters mature. 

Autism Spectrum Disorder (ASD): Postmortem studies reveal reduced GABAergic 

interneurons in the prefrontal cortex. 

 

3. GABA in Neuropsychiatric Disorders 

3.1 Epilepsy 

Pathophysiology: Loss of GABAergic inhibition leads to synchronous neuronal firing. 

Treatments: 

Drug Mechanism 
Targeted Seizure 

Type 

Tiagabine 
Blocks GABA reuptake (GAT-

1) 
Focal seizures 

Vigabatrin Inhibits GABA-T Infantile spasms 

Benzodiaze

pines 

Enhance GABA-A Cl⁻ 

conductance 
Status epilepticus 
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3.2 Anxiety and Mood Disorders 

GABA Deficiency Hypothesis: Low GABA levels in the occipital cortex correlate with panic 

disorder and major depressive disorder (MDD). 

Novel Therapies: 

Zuranolone: A neurosteroid GABA-A modulator FDA-approved for postpartum depression 

(2023). 

SAGE-217: Similar mechanism, in Phase III trials for MDD. 

3.3 Schizophrenia 

Postmortem Findings: 40–50% reduction in GAD67 mRNA in prefrontal parvalbumin 

interneurons. 

Therapeutic Target: Positive allosteric modulators (PAMs) of GABA-A α5 receptors may 

improve cognitive deficits. 

3.4 Addiction 

Alcohol Dependence: Chronic use downregulates GABA-A receptors, contributing to 

withdrawal hyperexcitability. 

Treatment: Baclofen (GABA-B agonist) reduces cravings in alcohol use disorder (AUD). 

 

4. Pharmacological Interventions Targeting GABA 

4.1 Anxiolytics and Sedatives 

Benzodiazepines: 

Pros: Rapid relief (onset: 15–30 minutes). 

Cons: Tolerance, dependence, and cognitive impairment. 

Epidemiology: 12.5% of U.S. adults used benzodiazepines in 2022, with 17% misusing 

them. 

Z-Drugs (e.g., zolpidem): 

Selective GABA-A α1 agonists for insomnia; lower abuse potential than benzodiazepines. 
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4.2 Muscle Relaxants 

Baclofen: Intrathecal administration manages spasticity in multiple sclerosis. 

Dantrolene: Targets ryanodine receptors but indirectly enhances GABAergic inhibition. 

4.3 Antiepileptic Drugs (AEDs) 

Gabapentinoids (e.g., gabapentin, pregabalin): 

Bind α2δ subunits of voltage-gated calcium channels, reducing glutamate release. 

Off-label uses: Neuropathic pain, fibromyalgia. 

 

5. Beyond the Brain: Peripheral Roles of GABA 

5.1 Immune Modulation 

GABA Receptors on Lymphocytes: Activation reduces pro-inflammatory cytokines (e.g., IL-

6) in rheumatoid arthritis models. 

5.2 Gut-Brain Axis 

Microbiome: Gut bacteria (e.g., Lactobacillus spp.) produce GABA, influencing mood via the 

vagus nerve. 

Irritable Bowel Syndrome (IBS): Gabapentin reduces visceral hypersensitivity. 

5.3 Endocrine System 

Stress Response: GABA inhibits CRH release in the hypothalamus, modulating the HPA axis. 

Diabetes: GABA promotes β-cell regeneration in preclinical studies. 

 

6. Natural and Adjunctive Modulation of GABA 

6.1 Dietary Sources 

Fermented Foods: Kimchi, tempeh, and miso contain microbial GABA (oral bioavailability: 

<5%). 

Supplements: PharmaGABA® (synthetic GABA) claims to reduce stress but lacks robust 

evidence. 
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6.2 Lifestyle Interventions 

Exercise: Increases hippocampal GABA by 20% in MDD patients after 12 weeks of aerobic 

training. 

Yoga and Meditation: Boost GABA levels by 27% in experienced practitioners (Streeter et 

al., 2010). 

6.3 Pharmaconutrition 

L-Theanine: Green tea compound crosses the BBB, enhancing alpha waves and GABA 

synthesis. 

Magnesium: Co-factor for GAD; deficiency linked to insomnia. 

 

7. Controversies and Challenges 

7.1 The GABA Deficiency Hypothesis Revisited 

Contradictory Evidence: Some PET studies show normal GABA levels in untreated anxiety 

patients. 

Alternative Theory: Dysfunctional receptor trafficking, not absolute GABA deficits, may 

underlie disorders. 

7.2 Benzodiazepine Dependence Crisis 

Epidemiology: Overdose deaths involving benzodiazepines rose 400% from 1999 to 2020 

in the U.S. 

Solutions: 

Deprescribing Guidelines: Tapering protocols by the CDC (2024). 

Novel Antidotes: Bemegride (GABA-A antagonist) in development for overdose reversal. 

7.3 Gender Differences 

Neurosteroids: Progesterone metabolites (e.g., allopregnanolone) potentiate GABA-A, 

contributing to higher anxiety rates in women during hormonal fluctuations. 
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8. Cutting-Edge Research and Future Directions 

8.1 Gene Therapy 

GAD65 Gene Transfer: Restores GABA synthesis in Parkinson’s models (Phase I trials 

ongoing). 

8.2 Psychedelics and GABA 

LSD: Binds to GABA-B receptors, suggesting unexplored cross-talk with serotonin systems. 

8.3 AI-Driven Drug Design 

Positive Allosteric Modulators (PAMs): Machine learning identifies novel GABA-A α2/3-

selective PAMs for anxiety without sedation. 

8.4 GABA in Long COVID 

Mechanism: Viral persistence in GABAergic neurons may explain brain fog and fatigue. 

Treatment Trials: Gabapentin reduces neuropathic symptoms in 60% of patients (2025 

data). 

 

9. Conclusion: Integrating GABA Research into Clinical Practice 

GABA’s role extends far beyond simple inhibition, influencing everything from neural circuit 

plasticity to immune function. While benzodiazepines remain indispensable for acute 

anxiety and epilepsy, their long-term use highlights the need for safer alternatives like 

neurosteroids and GABA-B agonists. Emerging research on the gut-brain axis and gender-

specific therapies promises to revolutionize treatment paradigms. Clinicians must balance 

pharmacology with lifestyle interventions, leveraging diet, exercise, and neuromodulation to 

restore GABAergic homeostasis. 
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Hormones and Neurotransmitters in Anxiety Disorders. 

 

Anxiety disorders arise from complex interactions between genetic, environmental, and 

neurobiological factors. Central to their pathophysiology are dysregulations in hormonal 

systems and neurotransmitter networks. This 6,000-word lecture examines the roles of 

cortisol, serotonin, norepinephrine (NE), GABA, glutamate, and sex hormones in anxiety, 

integrating molecular mechanisms, clinical implications, and therapeutic strategies. 

 

1. The Hypothalamic-Pituitary-Adrenal (HPA) Axis and Cortisol 

1.1 Cortisol Synthesis and Stress Response 

Cortisol, a glucocorticoid, is synthesized in the adrenal cortex via HPA axis activation: 

Hypothalamus releases corticotropin-releasing hormone (CRH). 

Pituitary secretes adrenocorticotropic hormone (ACTH). 

Adrenal glands produce cortisol, which regulates metabolism, immunity, and stress 

adaptation48. 

Circadian Rhythm: Cortisol peaks in the early morning (CAR: cortisol awakening response) 

and declines throughout the day. Dysregulated CAR (blunted or exaggerated) correlates with 

anxiety disorders4. 

1.2 Cortisol-Anxiety Bidirectional Relationship 

Chronic Stress: Sustained cortisol elevation damages hippocampal neurons, impairing 

negative feedback to the HPA axis and perpetuating anxiety4. 

Brain Structural Changes: Cortisol reduces prefrontal cortex (PFC) volume (executive 

dysfunction) and amplifies amygdala reactivity (emotional hyperarousal)48. 

Clinical Evidence: 

https://elearning.cu-maghnia.dz/course/view.php?id=838
https://www.rupahealth.com/post/cortisol-and-anxiety
https://pmc.ncbi.nlm.nih.gov/articles/PMC9492942/
https://www.rupahealth.com/post/cortisol-and-anxiety
https://www.rupahealth.com/post/cortisol-and-anxiety
https://www.rupahealth.com/post/cortisol-and-anxiety
https://pmc.ncbi.nlm.nih.gov/articles/PMC9492942/
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75–90% of diseases involve stress response activation, with anxiety patients showing 

abnormal cortisol reactivity4. 

A 6-year study linked high CAR to first-onset anxiety disorders4. 

 

2. Serotonin (5-HT): Dual Roles in Anxiety 

2.1 Serotonergic Pathways 

Serotonin is synthesized from tryptophan and modulates mood, cognition, and fear via 

receptors (5-HT1A–7). Key pathways: 

Dorsal Raphe Nucleus (DRN): Projects to amygdala, PFC, and hippocampus. 

Newly Discovered Anxiety Circuit: 

Mechanism: SSRIs like fluoxetine activate a serotonin-sensitive circuit involving the 

amygdala and bed nucleus of the stria terminalis (BNST), provoking acute anxiety in mice5. 

Implication: Explains early SSRI side effects; blocking this circuit may improve treatment 

tolerance5. 

2.2 Serotonin Receptor Dysregulation 

5-HT1A Autoreceptors: Reduced density in the DRN increases anxiety-like behaviors. 

5-HT2C Receptors: Overactivation in the amygdala enhances fear responses. 

 

3. Norepinephrine (NE): The Arousal Neurotransmitter 

3.1 Locus Coeruleus (LC)-NE System 

NE, synthesized from tyrosine, regulates arousal and stress responses via: 

α1 Receptors: Enhance amygdala excitability. 

α2 Receptors: Inhibit NE release (negative feedback). 

 

https://www.rupahealth.com/post/cortisol-and-anxiety
https://www.rupahealth.com/post/cortisol-and-anxiety
https://bbrfoundation.org/content/serotonin-triggers-anxiety-through-newly-discovered-brain-circuit
https://bbrfoundation.org/content/serotonin-triggers-anxiety-through-newly-discovered-brain-circuit
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3.2 NE in Anxiety Pathogenesis 

Acute Stress: NE surges increase vigilance and fear conditioning6. 

Chronic Stress: LC hyperactivity depletes NE, leading to HPA axis dysfunction and "burnout" 

anxiety16. 

Therapeutic Target: 

Drug 

Class 

Mechanism Examp

le 

SNRIs Block NE/5-HT reuptake Venlaf

axine 

β-

Blockers 

Block peripheral β-adrenergic 

receptors 

Propra

nolol 

 

4. GABA and Glutamate: The Inhibition-Excitation Balance 

4.1 GABAergic Dysfunction 

GABA, the primary inhibitory neurotransmitter, binds to GABA-A (Cl⁻ channel) and GABA-B 

(GPCR) receptors: 

Anxiety Hypothesis: Reduced GABA-A receptor sensitivity or GABA synthesis (e.g., GAD65 

autoantibodies) disrupts inhibition, leading to hyperexcitability37. 

Clinical Evidence: 

Low GABA in the occipital cortex correlates with panic disorder3. 

Benzodiazepines (GABA-A PAMs) alleviate anxiety but risk dependence3. 

4.2 Glutamate’s Excitatory Role 

NMDA Receptors: Mediate stress-induced synaptic plasticity in the amygdala3. 

https://pubmed.ncbi.nlm.nih.gov/19960531/
https://pubmed.ncbi.nlm.nih.gov/2906440/
https://pubmed.ncbi.nlm.nih.gov/19960531/
https://www.cmeinfo.com/wp-content/uploads/2021/04/ANXIETY-MECHANISM-TREATMENT-Carl-Salzman.pdf
https://www.webmd.com/diet/health-benefits-gaba
https://www.cmeinfo.com/wp-content/uploads/2021/04/ANXIETY-MECHANISM-TREATMENT-Carl-Salzman.pdf
https://www.cmeinfo.com/wp-content/uploads/2021/04/ANXIETY-MECHANISM-TREATMENT-Carl-Salzman.pdf
https://www.cmeinfo.com/wp-content/uploads/2021/04/ANXIETY-MECHANISM-TREATMENT-Carl-Salzman.pdf
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mGluR5 Antagonists: Experimental anxiolytics (e.g., basimglurant) reduce glutamate 

hyperactivity3. 

 

5. Sex Hormones and Anxiety 

5.1 Estrogen and Progesterone 

Estrogen (E2): Enhances 5-HT and GABA synthesis via ERβ receptors. Fluctuations during 

menstruation/menopause increase anxiety susceptibility8. 

Progesterone/Allopregnanolone: Potentiate GABA-A receptors, but withdrawal post-

ovulation triggers anxiety8. 

5.2 Testosterone 

Mechanism: Binds androgen receptors in the amygdala, reducing fear responses. Low 

testosterone in men correlates with generalized anxiety8. 

 

6. Neural Circuits in Anxiety 

6.1 Amygdala-PFC-Hippocampus Axis 

Amygdala: Hub for threat detection. NE and CRH increase its activity, while GABA and 5-HT 

inhibit it36. 

PFC: Top-down regulation of the amygdala. Cortisol-induced atrophy impairs this control4. 

Hippocampus: Contextual fear memory. High cortisol reduces neurogenesis, worsening 

anxiety8. 

6.2 The BNST Circuit 

Function: Processes ambiguous threats. Serotonin and CRH activate this circuit, prolonging 

anxiety5. 

https://www.cmeinfo.com/wp-content/uploads/2021/04/ANXIETY-MECHANISM-TREATMENT-Carl-Salzman.pdf
https://pmc.ncbi.nlm.nih.gov/articles/PMC9492942/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9492942/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9492942/
https://www.cmeinfo.com/wp-content/uploads/2021/04/ANXIETY-MECHANISM-TREATMENT-Carl-Salzman.pdf
https://pubmed.ncbi.nlm.nih.gov/19960531/
https://www.rupahealth.com/post/cortisol-and-anxiety
https://pmc.ncbi.nlm.nih.gov/articles/PMC9492942/
https://bbrfoundation.org/content/serotonin-triggers-anxiety-through-newly-discovered-brain-circuit
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7. Pharmacological Interventions 

7.1 First-Line Treatments 

Drug Class Mechanism Limitations 

SSRIs/SNRIs Increase synaptic 5-HT/NE Delayed onset, initial 

anxiety 

Benzodiaze

pines 

Enhance GABA-A Cl⁻ conductance Dependence, cognitive 

blunting 

Pregabalin Binds α2δ subunit, reducing 

glutamate 

Sedation, weight gain 

7.2 Emerging Therapies 

Neurosteroids: Zuranolone (GABA-A PAM) for postpartum anxiety8. 

CRH Antagonists: Block stress-induced HPA axis activation (e.g., verucerfont)3. 

Ketamine: NMDA antagonist with rapid anxiolytic effects via mTOR pathway. 

 

8. Integrative Approaches 

8.1 Lifestyle Modifications 

Exercise: Increases hippocampal GABA and BDNF, reducing HPA reactivity7. 

Mindfulness: Lowers cortisol and amygdala activity4. 

8.2 Nutritional Support 

Omega-3 Fatty Acids: Reduce pro-inflammatory cytokines linked to anxiety8. 

Probiotics: Gut microbiota produce GABA (e.g., Lactobacillus), modulating brain function7. 

 

9. Controversies and Future Directions 

https://pmc.ncbi.nlm.nih.gov/articles/PMC9492942/
https://www.cmeinfo.com/wp-content/uploads/2021/04/ANXIETY-MECHANISM-TREATMENT-Carl-Salzman.pdf
https://www.webmd.com/diet/health-benefits-gaba
https://www.rupahealth.com/post/cortisol-and-anxiety
https://pmc.ncbi.nlm.nih.gov/articles/PMC9492942/
https://www.webmd.com/diet/health-benefits-gaba
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9.1 The Serotonin Paradox 

While SSRIs alleviate anxiety long-term, acute serotonin surges worsen symptoms via the 

BNST circuit5. Personalized dosing or adjunctive circuit-blockers may mitigate this. 

9.2 Beyond Monoamines 

Inflammation: Cytokines (IL-6, TNF-α) disrupt GABA/glutamate balance, suggesting 

immunomodulatory treatments. 

Epigenetics: DNA methylation of glucocorticoid receptor genes (e.g., NR3C1) links 

childhood trauma to adult anxiety8. 

9.3 Precision Medicine 

Biomarkers: Cortisol saliva tests or GABA-MRS imaging to guide treatment. 

Gene Therapy: CRISPR editing of GAD or SERT genes in preclinical trials. 

 

10. Conclusion 

Anxiety disorders stem from dysregulated interplay between hormonal systems (HPA 

axis, sex hormones) and neurotransmitter networks (5-HT, NE, GABA, glutamate). Cortisol 

and CRH amplify threat sensitivity, while GABA deficiency and glutamate excess disrupt 

neural inhibition. Serotonin and NE modulate these processes via circuits like the amygdala-

BNST axis. Current treatments target these systems but face limitations like delayed efficacy 

or dependence. Future strategies-neurosteroids, glutamate modulators, and lifestyle 

interventions-aim to restore neurochemical equilibrium with fewer side effects. 

Understanding these mechanisms enables a holistic approach, combining pharmacology, 

psychotherapy, and lifestyle changes to mitigate the global burden of anxiety disorders 

https://bbrfoundation.org/content/serotonin-triggers-anxiety-through-newly-discovered-brain-circuit
https://pmc.ncbi.nlm.nih.gov/articles/PMC9492942/
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	Throughout this course, we will cover the fundamental principles of pharmacology, major classes of psychotropic medicatins, neurotransmitters and hormones involved in psychological disorders, with a strong focus on clinical applications, real case studies, and advanced lectures on serotonin, dopamine, GABA, and the role of neurotransmitters and hormones in anxiety disorders.

	I invite you to approach this course with curiosity, enthusiasm, and a desire to grow both scientifically and professionlly. Together, we will build a deeper understanding that will enrich your future clinical practice.

	Looking forward to an exciting and enriching journey with you all.

	Mind Map 
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	المحاضرة العاشرة:

	Drugs and Their Psychological and Neurological Effects المخدرات

	1. Introduction to Psychopharmacology

	Psychopharmacology is the study of the effects of chemical substances (such as medications and drugs) on:�- Behavior.�- ood.�- Cognition.�- Neurological functions.�Importance in understanding drugs:�Analyzing acute and chronic effects�Understanding the biological basis of addiction�Developing therapeutic methods

	Depressants (Alcohol, Benzodiazepines)�Stimulants (Amphetamines, Nicotine)�Hallucinogens (LSD, Psilocybin Mushrooms)�Opiids (Morphine, Tramadol)�Role of the Reward System:�Dopaminergic pathway (Mesolimbic pathway):�Nucleus accumbens (NAc)�Ventral tegmental area (VTA)�Reinforcement Mechanisms:�Positive reinforcement (dopamine increase)�Negative reinforcement (relief from withdrawal symptoms)�Chronic Neural Changes:�Reduction of D2 dopamine receptors�Synaptic plasticity alterations�Prefrontal cortex dysfunction (reduced impulse control)

	5. Psychiatric Disorders Associated with Addiction�Amphetamine-Induced Psychosis�Hallucinogen Persisting Perception Disoder (HPPD)�Cocaine withdrawal depression�Anxiety related to benzodiazepine withdrawal�Panic attacks during alcohol withdrawal�Link between borderline personality disorder and substance abuse

	6. Psychological Models Explaining Addiction�Biological Factors: Genetic predisposition (e.g., DRD2 genes)�PsychologicalFactors: Self-control, stress�Social Factors: Stimulating environments�Classical Conditioning: Environmental cues → craving�Negative Reinforcement: Using substances to avoid withdrawal�Cognitive distortions: "I can control my use."�Erroneous beliefs about the benefits of drugs

	7. Pharmacological and Psychological Treatment of Addiction

	Cognitive Behavioral Therapy (CBT):�Identifying triggers�Developing coping strategies�Motivational Interviewing (MI):�Enancing the desire for change�Group Therapy:�12-Step Programs (e.g., AA)

	8. Addiction Prevention within the Framework of Mental Health�Primary prevention: Adolescent education (school programs)Secondary prevention: Early detection of users�Tertiary prevention: Relapse prevention�Understanding biological risk factors�Developing vaccines against certain drugs (e.g., cocaine vaccine)

	9. Drug-Related Medical Conditions: A Neuropsychological Perspective�A. Amphetamine-Induced Psychosis�Cause: Chronic/hig-dose methamphetamine or cocaine use�Symptoms:�Auditory and visual hallucinations�Paranoid delusions�Aggressive behavior�Mechanism:�Hyperactive dopamine transmission in the mesolimbic pathway�Neuronal damage in the prefrontal cortex�Case Study:�A 24-year-old male experiencing "bugs crawling under his skin" hallucinations after one week of crystal meth use, displaying aggressive behavior toward family members. Differential diagnosis: schizophrenia vs. substance-induced psychosis.�B. Cannabis-Induced Psychosis�Risk Factors:�Genetic predisposition (e.g., AKT1 gene)�Early adolescence cannabis use�Clinical Features:�Psychomotor retardation�Distinct visual hallucinations

	A. Post-Cocaine Depression�Pathophysiology:�Dopamine depletion�Dysfunction of the reward system�Characteristics:�Lasts 24 weeks post-cessation�High suicide risk�Comparison Table:

	B. Bipolar Disorder and Drugs�Bidirectional Relationship:�60% of individuals with bipolar disorder also suffer from subsance use disorders�Drugs can trigger manic episodes

	Wet Brain Syndrome�Cause: Chronic thiamine deficiency (Alcoholism)�Stages:�Wernicke's Encephalopathy:�Confusion�Ophthalmplegia�Korsakoff’s Psychosis:�Severe short-term memory loss�Confabulation�Mechanisms of Damage:�Degeneration of mammillary bodies in the thalamus�Mammillary body atrophy

	A. Panic Attacks During Withdrawal�Substances:�Benzodiazepines�Alcohol�Mechanism:�Sympathetic nervous system hyperactiviy�Decreased GABAergic inhibition�B. Social Anxiety and Alcohol�Pattern of Use:�"Self-medication" for symptoms�Long-term exacerbation of anxiety

	A. Fetal Alcohol Syndrome (FAS)�Manifestations:�Microcephaly�Characteristic facial deformities�Intellectual disability�Mchanism:�Neuronal growth inhibition�Disruption of cell migration during fetal development�B. Persistent Drug-Induced Psychosis�Diagnostic Criteria:�Symptoms persist >1 month after cessation�Excluding schizophrenia�Causative Substances:�Hallucinogens (especially PCP)�Stimulants

	Case 1: Opioid Addiction and Depression�32-year-old woman with chronic pain started with tramadol use, later switching t heroin.�Presenting features:�Social withdrawal�Suicidal ideation�Anhedonia�Suggested Interventions:�Pharmacological: Buprenorphine/Naloxone�Psychological: CBT for depression and addiction�Pain management therapy

	Case 2: Alcohol Use Disorder with Neurological Damage�45-year-old man with a 20-year history of alcohol use presenting wth:�Short-term memory loss�Ataxia�Disorientation in time and place�Recommended Investigations:�MRI: To exclude cerebellar degeneration�Blood thiamine level testing�Executive function assessment

	Organic Disorders Caused by Substance Abuse

	Conclusion

	The study of drugs within the framework of psychopharmacology requires the integration of:�Neurosciences�Psychological mdels�Social perspectives�Effective treatment requires a multidisciplinary approach combining pharmacological interventions and psychological support .

	المحاضرة الحادية عشر:

	The Role of Serotonin in Psychopharmacology: A Comprehensive Overview 

	The Role of Serotonin in Psychopharmacology: A Comprehensive Overview

	Serotonin (5-hydroxytryptamine, 5-HT) is a monoamine neurotransmitter and hormone that plays a multifaceted role in reguating physiological and psychological processes. This lecture explores its synthesis, functions, and implications in mental health and behavior, with a focus on psychopharmacological applications.

	1. Biosynthesis and Distribution of Serotonin�Serotonin is synthesized from the amino acid tryptophan via enzymatic reacions in the brain and gastrointestinal tract. Approximately 90% of the body’s serotonin is produced in the gut, where it regulates digestion, while the remainder acts as a neurotransmitter in the central nervous system (CNS)37. Key steps:�Tryptophan hydroxylase converts tryptophan to 5-hydroxytryptophan (5-HTP).�Aromatic L-amino acid decarboxylase transforms 5-HTP into serotonin17.�Serotonin is stored in vesicles and released into synaptic clefts, binding to 14 known receptor subtypes (e.g., 5-HT1A, 5-HT2A) to modulate neural activity79.

	2. Serotonin in the Central Nervous System�Mood Regulation�Serotonin stabilizes mood by interacting with prefrontal and imbic regions. Low serotonin levels correlate with depression, irritability, and anxiety138.�The Serotonin Hypothesis: Posits that depression arises from serotonin deficiency. Selective serotonin reuptake inhibitors (SSRIs, e.g., fluoxetine) increase synaptic serotonin, alleviating symptoms in many patients1410.�Critique: Recent meta-analyses challenge this hypothesis, finding no consistent evidence linking low serotonin to depression. SSRIs’ efficacy may stem from neuroplasticity enhancement rather than correcting a “chemical imbalance”8.�Cognitive Functions�Learning and Memory: Serotonin enhances learning speed by promoting adaptive behavior and cognitive flexibility. Animal studies show serotonin activation accelerates reward-based learning5.�Moral Judgment and Social Behavior: Serotonin amplifies prosocial preferences, increasing aversion to harm and promoting fairness. Depletion reduces behavioral inhibition, heightening aggression611.�Sleep and Circadian Rhythms�Serotonin regulates sleep-wake cycles by converting to melatonin in the pineal gland. Dysregulation contributes to insomnia and mood disorders79.

	3. Peripheral Functions of Serotonin�Gastrointestinal System: Regulates gut motility, appetite, and nausea. Excess serotnin triggers diarrhea or vomiting to expel toxins37.�Blood Clotting: Promotes platelet aggregation and vasoconstriction to aid wound healing3.�Bone Health: High serotonin levels may reduce bone density by inhibiting osteoblast activity7.

	4. Psychopharmacology of Serotonin�Antidepressants

	SSRIs: Increase synaptic serotonin, improving mood in 40–60% of patients. Side effects include nausea, insomnia, and sexal dysfunction18.�Combination with CBT: SSRIs enhance neuroplasticity, aiding cognitive-behavioral therapy by accelerating habit reversal58.�Serotonin Syndrome�A life-threatening condition caused by excessive serotonin (e.g., from drug interactions). Symptoms:�Agitation, hyperthermia, tremors, and confusion13.�Treated with serotonin antagonists like cyproheptadine3.

	5. Serotonin in Behavioral Disorders�Aggression�Low serotonin reduces prefrontal inhibition of the amygdala, increasing mpulsive aggression. The MAOA gene (linked to serotonin metabolism) variants correlate with antisocial behavior1011.�Neurodegenerative Diseases�Alzheimer’s and Dementia: Low serotonin levels correlate with cognitive decline. Early intervention may slow disease progression29.

	6. Natural Serotonin Modulation�Diet: Tryptophan-rich foods (e.g., turkey, eggs) boost serotonin synthesis.�Exercise: Inreases tryptophan availability and receptor sensitivity1.�Light Therapy: Enhances serotonin production, alleviating seasonal affective disorder1.

	7. Critiques and Future Directions�The serotonin hypothesis faces scrutiny due to inconsistent evidence linking levels t depression. Emerging theories emphasize neuroplasticity and network dysfunction as broader mechanisms8. Future research may focus on:�Personalized treatments targeting specific serotonin receptors.�Genetic polymorphisms (e.g., SERT gene) influencing drug response610.�

	Conclusion�Serotonin’s roles span mood regulation, cognition, digestion, and social behavior, making it a cornerstone ofpsychopharmacology. While SSRIs remain frontline treatments for depression, their mechanisms extend beyond simple serotonin modulation. Integrating pharmacological and psychological approaches (e.g., CBT) offers the most effective outcomes, underscoring the complexity of serotonin’s interplay with brain and behavior.�This synthesis of biology, psychology, and pharmacology highlights the need for interdisciplinary approaches in understanding and treating mental health disorders.
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	Dopamine in Psychopharmacology: A Comprehensive Overview 

	Dopamine, a catecholamine neurotransmitter, is central to motor control, reward processing, emotional regulation, and conitive functions. This lecture examines its biosynthesis, neural pathways, clinical implications, and therapeutic applications in mental health.

	1. Biosynthesis and Neural Pathways�Dopamine is synthesized from the amino acid tyrosine through enzymatic reactions:�Tyosine hydroxylase converts tyrosine to L-DOPA.�DOPA decarboxylase transforms L-DOPA into dopamine.�Dopamine pathways include:�Mesolimbic pathway: Linked to reward, motivation, and addiction. Overactivity here correlates with psychosis7.�Nigrostriatal pathway: Regulates motor control. Degeneration causes Parkinson’s disease37.�Mesocortical pathway: Affects cognition and emotional processing. Dysfunction contributes to schizophrenia’s negative symptoms7.�Tuberoinfundibular pathway: Inhibits prolactin secretion7.

	2. Dopamine in the Central Nervous System�Reward and Motivation�Reward Prediction: Dopamine neurons encode anticipated rwards, driving goal-directed behavior. Unexpected rewards trigger dopamine surges, while omitted rewards suppress activity26.�Addiction: Drugs like cocaine and amphetamines increase synaptic dopamine by blocking reuptake or promoting release, reinforcing addictive behaviors through the mesolimbic pathway16.�Motor Control

	The nigrostriatal pathway coordinates voluntary movement. Dopamine depletion in this circuit causes Parkinson’s rigidityand tremors. Levodopa, a dopamine precursor, remains the primary treatment13.�Cognitive and Emotional Functions�Executive Function: Dopamine enhances focus, working memory, and decision-making via D1 receptors in the prefrontal cortex36.�Emotion Regulation: Dopamine modulates recognition of emotions (e.g., happiness, anger) and social behavior. Haloperidol, a D2 antagonist, impairs emotion recognition in high-baseline individuals48.

	3. Peripheral Roles of Dopamine�Cardiovascular System: Acts as a vasodilator and reduces norepinephrine release1.�Kidney: Increases sodium excretion and urine output1.�Immune System: Suppresses lymphocyte activity1.

	4. Psychopharmacology of Dopamine�Antipsychotics

	Schizophrenia: The dopamine hypothesis suggests mesolimbic hyperactivity causes positive symptoms (e.g., hallucinations) while mesocortical hypoactivity underlies negative symptoms (e.g., apathy)7.�Side Effects: D2 blockade in the nigrostriatal pathway can induce parkinsonism; tuberoinfundibular blockade increases prolactin7.�Parkinson’s Disease�Levodopa replaces depleted dopamine, improving motor symptoms. Long-term use risks dyskinesias13.

	5. Dopamine in Behavioral Disorders�Addiction�Dopamine’s role in reinforcement learning makes stimulants (e.g., cocaine)highly addictive. Methylphenidate, used for ADHD, has lower abuse potential due to slower pharmacokinetics16.�Mood and Psychosis�Depression: Low dopamine activity reduces motivation and pleasure. Dopamine agonists (e.g., pramipexole) are adjunct treatments6.�Psychosis: Antipsychotics normalize hyperactive mesolimbic signaling but may worsen cognitive symptoms via mesocortical suppression.

	6. Natural and Therapeutic Modulation�Diet: Tyrosine-rich foods (e.g., almonds, eggs) support dopamine synthesis6.�Exercse: Enhances dopamine receptor sensitivity and mood2.�Light Therapy: Seasonal affective disorder treatments may boost dopamine activity6.

	7. Critiques and Future Directions�The dopamine hypothesis of schizophrenia faces challenges due to inconsistent evidenc of elevated dopamine levels in patients. Emerging models emphasize interactions with serotonin and glutamate in psychosis1. Future research focuses on:�Personalized medicine: Targeting specific dopamine receptors (e.g., D3 for addiction).

	Gene therapy: Restoring dopamine synthesis in Parkinson’s3.

	Conclusion�Dopamine’s roles span motor coordination, reward learning, emotion regulation, and cognition, making it pivotl in treating Parkinson’s, schizophrenia, and addiction. While antipsychotics and levodopa remain cornerstones of therapy, their side effects underscore the need for targeted therapies. Advances in understanding dopamine’s interplay with other neurotransmitters promise more effective, individualized treatment

	المحاضرة الثالتة عشر:

	Gamma-Aminobutyric Acid (GABA)

	Gamma-aminobutyric acid (GABA) is the primary inhibitory neurotransmitter in the mammalian central nervous system (CNS),counterbalancing the excitatory effects of glutamate. This lecture explores its biosynthesis, receptor systems, physiological roles, clinical implications, and therapeutic applications, with expanded sections on emerging research and controversies.

	1. Biosynthesis, Distribution, and Receptor Systems�1.1 Synthesis and Metabolism�GABA is synthesized from glutamate via he enzyme glutamate decarboxylase (GAD), which requires vitamin B6 (pyridoxal phosphate) as a cofactor. Key steps:�Glutamate uptake: Glutamate is transported into GABAergic neurons via excitatory amino acid transporters (EAATs).�Decarboxylation: GAD converts glutamate to GABA in synaptic vesicles.�Degradation: GABA is broken down by GABA transaminase (GABA-T) into succinate semialdehyde, entering the Krebs cycle.�Regional Distribution:�Cortex and hippocampus: High GABA concentrations regulate memory and anxiety.�Basal ganglia: Modulates motor control.�Hypothalamus: Influences sleep and appetite.�1.2 GABA Receptor Subtypes�GABA-A Receptors�Structure: Ligand-gated chloride channels with pentameric subunits (e.g., α1-6, β1-3, γ1-3).�Function: Fast inhibitory postsynaptic potentials (IPSPs).�Modulators:�Positive allosteric modulators: Benzodiazepines (e.g., diazepam), barbiturates, and neurosteroids.�Negative allosteric modulators: Flumazenil (antidote for benzodiazepine overdose).�GABA-B Receptors�Structure: G-protein-coupled receptors (GPCRs) with two subunits (GABA-B1 and GABA-B2).�Function: Slow, prolonged inhibition via potassium efflux and calcium channel blockade.�Agonists: Baclofen (muscle relaxant), lesogaberan (experimental for GERD).�GABA-C Receptors�Found primarily in the retina; resistant to bicuculline (a GABA-A antagonist).

	2. Physiological Roles of GABA�2.1 Balancing Neural Excitation�GABA maintains the excitation-inhibition (E/I) balance crtical for preventing hyperexcitability disorders like epilepsy.�Tonic vs. Phasic Inhibition:�Tonic: Continuous low-level activation of extrasynaptic GABA-A receptors.�Phasic: Transient inhibition via synaptic GABA-A receptors.�2.2 Cognitive and Emotional Regulation�Anxiety: Reduced GABAergic tone in the amygdala correlates with anxiety disorders. PET studies show 15–20% lower GABA levels in generalized anxiety disorder (GAD) patients.�Learning and Memory: GABAergic interneurons shape hippocampal theta rhythms, essential for spatial memory.�2.3 Motor Control�GABAergic neurons in the substantia nigra pars reticulata inhibit involuntary movements. Dysfunction links to:�Dystonia: Impaired GABA-A receptor trafficking.�Stiff-Person Syndrome: Autoantibodies against GAD65 disrupt GABA synthesis.�2.4 Neurodevelopment�Early Life: GABA exerts excitatory effects in immature neurons due to high intracellular chloride, switching to inhibitory roles as KCC2 chloride exporters mature.�Autism Spectrum Disorder (ASD): Postmortem studies reveal reduced GABAergic interneurons in the prefrontal cortex.

	3. GABA in Neuropsychiatric Disorders�3.1 Epilepsy�Pathophysiology: Loss of GABAergic inhibition leads to synchronous neronal firing.�Treatments:

	3.2 Anxiety and Mood Disorders�GABA Deficiency Hypothesis: Low GABA levels in the occipital cortex correlate with panic isorder and major depressive disorder (MDD).�Novel Therapies:�Zuranolone: A neurosteroid GABA-A modulator FDA-approved for postpartum depression (2023).�SAGE-217: Similar mechanism, in Phase III trials for MDD.�3.3 Schizophrenia�Postmortem Findings: 40–50% reduction in GAD67 mRNA in prefrontal parvalbumin interneurons.�Therapeutic Target: Positive allosteric modulators (PAMs) of GABA-A α5 receptors may improve cognitive deficits.�3.4 Addiction�Alcohol Dependence: Chronic use downregulates GABA-A receptors, contributing to withdrawal hyperexcitability.�Treatment: Baclofen (GABA-B agonist) reduces cravings in alcohol use disorder (AUD).

	4. Pharmacological Interventions Targeting GABA�4.1 Anxiolytics and Sedatives�Benzodiazepines:�Pros: Rapid relief (onset 15–30 minutes).�Cons: Tolerance, dependence, and cognitive impairment.�Epidemiology: 12.5% of U.S. adults used benzodiazepines in 2022, with 17% misusing them.�Z-Drugs (e.g., zolpidem):�Selective GABA-A α1 agonists for insomnia; lower abuse potential than benzodiazepines.�4.2 Muscle Relaxants�Baclofen: Intrathecal administration manages spasticity in multiple sclerosis.�Dantrolene: Targets ryanodine receptors but indirectly enhances GABAergic inhibition.�4.3 Antiepileptic Drugs (AEDs)�Gabapentinoids (e.g., gabapentin, pregabalin):�Bind α2δ subunits of voltage-gated calcium channels, reducing glutamate release.�Off-label uses: Neuropathic pain, fibromyalgia.

	5. Beyond the Brain: Peripheral Roles of GABA�5.1 Immune Modulation�GABA Receptors on Lymphocytes: Activation reduces pr-inflammatory cytokines (e.g., IL-6) in rheumatoid arthritis models.�5.2 Gut-Brain Axis�Microbiome: Gut bacteria (e.g., Lactobacillus spp.) produce GABA, influencing mood via the vagus nerve.�Irritable Bowel Syndrome (IBS): Gabapentin reduces visceral hypersensitivity.�5.3 Endocrine System�Stress Response: GABA inhibits CRH release in the hypothalamus, modulating the HPA axis.�Diabetes: GABA promotes β-cell regeneration in preclinical studies.

	6. Natural and Adjunctive Modulation of GABA�6.1 Dietary Sources�Fermented Foods: Kimchi, tempeh, and miso contain microial GABA (oral bioavailability: <5%).�Supplements: PharmaGABA® (synthetic GABA) claims to reduce stress but lacks robust evidence.�6.2 Lifestyle Interventions�Exercise: Increases hippocampal GABA by 20% in MDD patients after 12 weeks of aerobic training.�Yoga and Meditation: Boost GABA levels by 27% in experienced practitioners (Streeter et al., 2010).�6.3 Pharmaconutrition�L-Theanine: Green tea compound crosses the BBB, enhancing alpha waves and GABA synthesis.�Magnesium: Co-factor for GAD; deficiency linked to insomnia.

	7. Controversies and Challenges�7.1 The GABA Deficiency Hypothesis Revisited�Contradictory Evidence: Some PET studies shw normal GABA levels in untreated anxiety patients.�Alternative Theory: Dysfunctional receptor trafficking, not absolute GABA deficits, may underlie disorders.�7.2 Benzodiazepine Dependence Crisis�Epidemiology: Overdose deaths involving benzodiazepines rose 400% from 1999 to 2020 in the U.S.�Solutions:�Deprescribing Guidelines: Tapering protocols by the CDC (2024).�Novel Antidotes: Bemegride (GABA-A antagonist) in development for overdose reversal.�7.3 Gender Differences�Neurosteroids: Progesterone metabolites (e.g., allopregnanolone) potentiate GABA-A, contributing to higher anxiety rates in women during hormonal fluctuations.

	8. Cutting-Edge Research and Future Directions�8.1 Gene Therapy�GAD65 Gene Transfer: Restores GABA synthesis in Parkinso’s models (Phase I trials ongoing).�8.2 Psychedelics and GABA�LSD: Binds to GABA-B receptors, suggesting unexplored cross-talk with serotonin systems.�8.3 AI-Driven Drug Design�Positive Allosteric Modulators (PAMs): Machine learning identifies novel GABA-A α2/3-selective PAMs for anxiety without sedation.�8.4 GABA in Long COVID�Mechanism: Viral persistence in GABAergic neurons may explain brain fog and fatigue.�Treatment Trials: Gabapentin reduces neuropathic symptoms in 60% of patients (2025 data).

	9. Conclusion: Integrating GABA Research into Clinical Practice�GABA’s role extends far beyond simple inhibition, influecing everything from neural circuit plasticity to immune function. While benzodiazepines remain indispensable for acute anxiety and epilepsy, their long-term use highlights the need for safer alternatives like neurosteroids and GABA-B agonists. Emerging research on the gut-brain axis and gender-specific therapies promises to revolutionize treatment paradigms. Clinicians must balance pharmacology with lifestyle interventions, leveraging diet, exercise, and neuromodulation to restore GABAergic homeostasis.

	المحاضرة الرابعة عشر:

	Hormones and Neurotransmitters in Anxiety Disorders.

	Anxiety disorders arise from complex interactions between genetic, environmental, and neurobiological factors. Central t their pathophysiology are dysregulations in hormonal systems and neurotransmitter networks. This 6,000-word lecture examines the roles of cortisol, serotonin, norepinephrine (NE), GABA, glutamate, and sex hormones in anxiety, integrating molecular mechanisms, clinical implications, and therapeutic strategies.

	1. The Hypothalamic-Pituitary-Adrenal (HPA) Axis and Cortisol�1.1 Cortisol Synthesis and Stress Response�Cortisol, a gluocorticoid, is synthesized in the adrenal cortex via HPA axis activation:�Hypothalamus releases corticotropin-releasing hormone (CRH).�Pituitary secretes adrenocorticotropic hormone (ACTH).�Adrenal glands produce cortisol, which regulates metabolism, immunity, and stress adaptation48.�Circadian Rhythm: Cortisol peaks in the early morning (CAR: cortisol awakening response) and declines throughout the day. Dysregulated CAR (blunted or exaggerated) correlates with anxiety disorders4.�1.2 Cortisol-Anxiety Bidirectional Relationship�Chronic Stress: Sustained cortisol elevation damages hippocampal neurons, impairing negative feedback to the HPA axis and perpetuating anxiety4.�Brain Structural Changes: Cortisol reduces prefrontal cortex (PFC) volume (executive dysfunction) and amplifies amygdala reactivity (emotional hyperarousal)48.�Clinical Evidence:�75–90% of diseases involve stress response activation, with anxiety patients showing abnormal cortisol reactivity4.�A 6-year study linked high CAR to first-onset anxiety disorders4.

	2. Serotonin (5-HT): Dual Roles in Anxiety�2.1 Serotonergic Pathways�Serotonin is synthesized from tryptophan and modulaes mood, cognition, and fear via receptors (5-HT1A–7). Key pathways:�Dorsal Raphe Nucleus (DRN): Projects to amygdala, PFC, and hippocampus.�Newly Discovered Anxiety Circuit:�Mechanism: SSRIs like fluoxetine activate a serotonin-sensitive circuit involving the amygdala and bed nucleus of the stria terminalis (BNST), provoking acute anxiety in mice5.�Implication: Explains early SSRI side effects; blocking this circuit may improve treatment tolerance5.�2.2 Serotonin Receptor Dysregulation�5-HT1A Autoreceptors: Reduced density in the DRN increases anxiety-like behaviors.�5-HT2C Receptors: Overactivation in the amygdala enhances fear responses.�

	3. Norepinephrine (NE): The Arousal Neurotransmitter�3.1 Locus Coeruleus (LC)-NE System

	NE, synthesized from tyrosine, regulates arousal and stress responses via:�α1 Receptors: Enhance amygdala excitability.�2 Receptors: Inhibit NE release (negative feedback).

	3.2 NE in Anxiety Pathogenesis

	Acute Stress: NE surges increase vigilance and fear conditioning6.�Chronic Stress: LC hyperactivity depletes NE, leadingto HPA axis dysfunction and "burnout" anxiety16.�Therapeutic Target:

	4. GABA and Glutamate: The Inhibition-Excitation Balance�4.1 GABAergic Dysfunction�GABA, the primary inhibitory neurotrasmitter, binds to GABA-A (Cl⁻ channel) and GABA-B (GPCR) receptors:�Anxiety Hypothesis: Reduced GABA-A receptor sensitivity or GABA synthesis (e.g., GAD65 autoantibodies) disrupts inhibition, leading to hyperexcitability37.�Clinical Evidence:�Low GABA in the occipital cortex correlates with panic disorder3.�Benzodiazepines (GABA-A PAMs) alleviate anxiety but risk dependence3.�4.2 Glutamate’s Excitatory Role�NMDA Receptors: Mediate stress-induced synaptic plasticity in the amygdala3.�mGluR5 Antagonists: Experimental anxiolytics (e.g., basimglurant) reduce glutamate hyperactivity3.

	5. Sex Hormones and Anxiety�5.1 Estrogen and Progesterone�Estrogen (E2): Enhances 5-HT and GABA synthesis via ERβ receptrs. Fluctuations during menstruation/menopause increase anxiety susceptibility8.�Progesterone/Allopregnanolone: Potentiate GABA-A receptors, but withdrawal post-ovulation triggers anxiety8.�5.2 Testosterone�Mechanism: Binds androgen receptors in the amygdala, reducing fear responses. Low testosterone in men correlates with generalized anxiety8.
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