©© Your Brain's Chemical Cocktail
Party!

©© Welcome to Neurotransmitter Central!

Hey there, future brain chemist! Ready to meet the tiny chemical messengers that are
literally running your life right now? These microscopic party-goers are zipping
around your brain 24/7, delivering messages faster than your most dramatic friend
group chat!

Mind-Blowing Fact! @€ Every single thought, feeling, and action you have is thanks
to these chemical messengers having conversations across tiny gaps in your brain. It's
like the world's most important game of telephone!

©@© Meet the Main Characters: The Monoamine Squad

Think of these as your brain's A-list celebrities - they're the ones everyone talks about,
and for good reason!

©© SEROTONIN: The Happiness Manager

"I'm basically your brain's mood ring!"

Nickname: 5-HT (because scientists love abbreviations) @€ Lives in: The raphe
nuclei (fancy brainstem neighborhoods) €€ Job Description: Chief Happiness Officer
& General Life Coordinator

©© What Serotonin Does All Day:

©@© Mood Management: Keeps your emotional thermostat
balanced €€ Sleep Scheduling: Helps you fall asleep and stay

asleep

Appetite Control: Tells you when you're hungry or full



©© Impulse Control: That voice that says "maybe don't send that text"
Temperature Control: Helps regulate your body heat

©@© Anxiety Regulation: Keeps worry levels in check (when working properly!)

Serotonin's Travel Routes:

Think of serotonin neurons like a delivery service with routes EVERYWHERE: - @€
Cortex Express: Delivers mood stability to your thinking brain - €€ Limbic Local:
Services your emotional centers - @€ Basal Ganglia Bus: Helps with movement and
habits - @€ Spinal Cord Special: Manages pain signals

©© How Serotonin Gets Made:

It's like a two-step recipe: 1. Step 1: Tryptophan (from food) — 5-HTP (with help from
TPH enzyme) 2. Step 2: 5-HTP — Serotonin (with help from AADC enzyme)

Fun fact: This is why eating turkey (high in tryptophan) might make you sleepy!

©© Serotonin's Many Phones (Receptors):

Serotonin has 7 different types of "phones" it can call! Each one does something
different:

©@© 5-HT1A: The chill-out phone

Makes you feel calm and relaxed

Target for many antidepressants

©Q© 5-HT2A: The psychedelic hotline

Where magic mushrooms and LSD do their thing
Also where some antipsychotics work

€ 5-HT2C: The appetite control center

Helps regulate eating and weight

©© 5-HT3: The nausea emergency line

Why you feel sick when anxious



Target for anti-nausea meds
©€ When Serotonin Goes on Strike:

©@© Depression: Not enough happiness messages getting
through @€ Anxiety: Worry signals are too loud

Eating Disorders: Appetite signals get confused

©© Sleep Problems: The sleep scheduler is broken

©© Impulse Control Issues: The "think before you act" system fails

DOPAMINE: The Motivation & Reward CEO
"I'm the reason you get excited about literally anything!"

Nickname: DA (keeping it simple) @€ Lives in: Substantia nigra & ventral
tegmental area (the brain's reward districts) €€ Job Description: Chief Motivation
Officer & Reward System Manager

©© Dopamine’'s Daily Agenda:

©© Reward Processing: Makes good things feel REALLY good

©© Motivation: Gets you off the couch to do stuff

@@ Pleasure: That "YES!" feeling when something awesome happens &
Movement Control: Keeps your movements smooth and coordinated
©© Focus & Attention: Helps you concentrate on important things ¢€

Learning: Helps you remember what's worth repeating

Dopamine's Highway System:

©© Mesolimbic Pathway: The "reward highway"

Goes from VTA to nucleus accumbens
Where addiction happens @€

©© Mesocortical Pathway: The "thinking highway"



Goes from VTA to prefrontal cortex

Important for planning and decision-making
Jd Nigrostriatal Pathway: The "movement highway"

Goes from substantia nigra to striatum
When this breaks down = Parkinson's disease
©€ Dopamine's Recipe:

1. Tyrosine (from protein) — L-DOPA (with tyrosine hydroxylase)

2. L-DOPA — Dopamine (with AADC enzyme)

This is why L-DOPA is used to treat Parkinson's - it's dopamine's immediate precursor!

©© Dopamine’s Phone Network:

©© D1 &D5: The "GO!" phones (excitatory)
©© D2, D3 & D4: The "STOP!" phones (inhibitory)

©© When Dopamine Malfunctions:

©© Depression: Motivation and pleasure systems shut down
©@© Addiction: Reward system gets hijacked

©© ADHD: Focus and motivation circuits need a tune-up
©© Psychosis: Too much dopamine in the wrong places

& Parkinson's: Movement control system breaks down

©© NOREPINEPHRINE: The Alert & Alarm Manager
"I keep you alive and ready for action!"

Nickname: NE or noradrenaline €€ Lives in: Locus coeruleus (the brain's alarm
headquarters) €€ Job Description: Chief Security Officer & Stress Response
Coordinator



Norepinephrine's Action Plan:

@ © Alertness: Keeps you awake and aware

Arousal: Gets your body ready for action
©@© Fight-or-Flight: Activates emergency response systems

@© Attention: Helps you focus on important/dangerous things
©© Energy: Mobilizes your body's resources

©© Memory Formation: Helps you remember important events

Norepinephrine's Emergency Network:

©© Cortical Connections: Keeps your thinking brain alert

©@© Limbic Links: Connects to emotional centers

©@© Sympathetic Nervous System: Controls your body's stress
response @€ Cardiovascular System: Affects heart rate and blood

pressure

©© Norepinephrine's Production Line:

Tyrosine — L-DOPA — Dopamine — Norepinephrine (It's basically dopamine with an
extra step!)

©© Norepinephrine's Communication Channels:

©@© Alpha Receptors: Usually inhibitory (calming)

©© Beta Receptors: Usually excitatory (activating)

©© When Norepinephrine Goes Haywire:

@© Anxiety: Alarm system stuck in "ON" position

©© Depression: Energy and motivation systems offline
©© ADHD: Alertness and focus systems need adjustment
©@© PTSD: Alarm system becomes hypersensitive

©© Panic Attacks: Emergency response system false alarms



©© The Supporting Cast: Other Important Players

@ GABA: The Chill Pill

"Everybody just calm down!"

©@© Job: Chief Relaxation Officer @€ Everywhere! GABA neurons are all over the
brain

What GABA Does: - @€ Calms Everything Down: The brain's natural brake pedal -
©© Promotes Sleep: Helps you wind down at night - ¢ Reduces Anxiety: Natural
anti anxiety system - Prevents Seizures: Keeps electrical activity under control

When GABA Needs Help: - @€ Anxiety Disorders: Not enough natural chill - @€
Insomnia: Can't turn off the brain - @€ Seizures: Electrical activity gets out of control

GABA's Helpers: - @€ Benzodiazepines: Boost GABA's chill power - @€ Alcohol:
Also enhances GABA (but with side effects!)

GLUTAMATE: The Energizer Bunny

"Let's get this brain party started!"

©@© Job: Chief Excitement Officer @€ Literally Everywhere! Most abundant
neurotransmitter in the brain

What Glutamate Does: - Excites Neurons: Gets brain cells fired up - @€
Learning & Memory: Essential for forming new memories - @€ Plasticity: Helps the
brain change and adapt - @€ Thinking: Powers most conscious thought processes

When Glutamate Gets Out of Hand: - @€ Seizures: Too much excitement - @€
Excitotoxicity: Neurons get overexcited and die - @€ Some Psychotic Symptoms:
Overactive thinking circuits

The GABA-Glutamate Balance: Think of them like the gas pedal (glutamate) and
brake pedal (GABA) of your brain!

©© ACETYLCHOLINE: The Focus & Memory Assistant



"Pay attention and remember this!"

©@© Job: Chief Learning Officer & Muscle Coordinator €€ Basal forebrain &
brainstem

What Acetylcholine Does: - @€ Attention: Helps you focus on important stuff - @€
Memory: Essential for learning new things - @€ Muscle Control: Makes your muscles
move - @€ REM Sleep: Important for dream sleep

When Acetylcholine Struggles: - @€ Alzheimer's Disease: Memory system breaks

down - @€ ADHD: Attention system needs support - @€ Myasthenia Gravis: Muscle
control problems

©© The Neurotransmitter Neighborhood Map

©© YOUR BRAIN'S CHEMICAL CITY €€

©© Serotonin Street -~ Dopamine Drive
(Mood & Sleep District) (Reward & Movement Zone)

| €€ NEUROTRANSMITTER |
| CENTRAL |
N

©© Norepinephrine Ave ¢ GABA Gardens
(Alert & Stress HQ) (Relaxation Resort)

Glutamate Gateway
(Excitement Express)

©© Quick Reference: Neurotransmitter Cheat Sheet

©€ Chemical ©€© Mood ©€ Main Job €€ When Broken
©© Serotonin Happy & Calm Mood manager Depression, anxiety
Dopamine Motivated & Excited | Reward & movement | Addiction, Parkinson's
7223 Alert & Ready Stress response Anxiety, depression

Norepinephrine

© GABA Chill & Relaxed Brain's brake pedal Anxiety, seizures

Glutamate Energized & Learning | Brain's gas pedal Seizures, excitotoxicity




©@© Acetylcholine | Focused & Sharp Attention & memory | Alzheimer's, ADHD

©© How Medications Crash the Party

©© Antidepressants: The Mood Boosters

SSRIs: Block serotonin cleanup crew (more happiness hanging around!)

SNRISs: Block both serotonin AND norepinephrine cleanup

MAOIs: Stop the enzymes that break down monoamines

? Anti-Anxiety Meds: The Chill Enhancers

Benzodiazepines: Make GABA work better (instant chill pill!)

Buspirone: Tweaks serotonin receptors for calm vibes

©© ADHD Meds: The Focus Boosters

Stimulants: Increase dopamine and norepinephrine (more
motivation!) Non-stimulants: Various mechanisms to improve

attention

©© Antipsychotics: The Reality Stabilizers

Block dopamine receptors: Calm down overactive reward/thinking circuits
Some also affect serotonin: For mood stabilization

©© The Bottom Line: Your Chemical Symphony

Your brain is conducting an incredibly complex chemical orchestra every single

second! @€

Remember: - @€ Balance is key: Too much or too little of any neurotransmitter



causes problems - @€ Everything's connected: These chemicals work together, not
alone - @€ Medications help: They fine-tune your brain's chemical balance - @€
You're not broken: Sometimes your brain just needs a little chemical adjustment!

Fun Fact: Right now, as you're reading this, billions of these tiny chemical messengers
are having conversations that are literally creating your thoughts about what you're

reading! @€

Pro Tip: When someone says mental health issues are "just chemical imbalances," you
can say "Exactly! And chemistry is a real, treatable medical science!" ¢

Ready to see how these chemicals create the amazing neural networks that run your
life? Let's explore brain circuits next! @€
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