MALDEK

STUDY SHEET - MENTAL HEALTH & SUBSTANCE USE

Nicotine Dependence

Nicotine locks onto receptors in the brain's reward center and turns smoking from
a choice into a need the brain thinks it can't live without.

THE ONE-LINE TRUTH

Nicotine rewires the brain's reward circuit so that every cigarette feels necessary, not just
wanted.

The chain — how it unfolds

1.

Nicotine reaches the brain within ten seconds of inhaling and floods nicotinic receptors in
the ventral tegmental area. — why: Cigarette smoke delivers nicotine faster than any other
form, spiking levels in the reward circuit before you even finish the drag, which teaches the
brain that smoking equals instant relief.

. Dopamine surges in the nucleus accumbens, creating a wave of pleasure, alertness, and

calm all at once. — why: This giant dopamine spike is much larger than any natural reward,
so the brain tags smoking as critically important and worth repeating, laying the first brick
of dependence.

. With repeated smoking, the brain grows extra nicotinic receptors and dials down its own

dopamine production to avoid overload. — why: These adaptations are the brain's attempt
to maintain balance, but they trap you: now you need nicotine just to feel normal, and
without it, dopamine falls below baseline.

. When you try to quit, the sudden absence of nicotine leaves extra receptors empty and

dopamine crashes, triggering withdrawal. — why: The empty receptors and low dopamine
cause irritability, anxiety, trouble focusing, restlessness, increased appetite, and insomnia
within hours, making you feel like you cannot function without a cigarette.

. The hippocampus and amygdala link smoking to every daily routine, stressful moment, and

social setting, so triggers fire intense cravings even weeks after your last cigarette. — why:
Memory and emotion circuits have learned that smoking solves problems, so every
reminder (morning coffee, work break, argument, seeing someone light up) sends a craving
signal that feels impossible to ignore.
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6. Most people relapse within the first week unless medication (varenicline, bupropion, or
nicotine replacement) and counseling interrupt the cycle. — why: Medication quietly fills
receptors or boosts dopamine so withdrawal does not crush you, and counseling rewires the
learned triggers, giving your brain time to heal and rebalance without cigarettes.

7. Even months after quitting, stress or a single cigarette can reawaken the old circuit and
restart dependence quickly. — why: The extra receptors shrink slowly, and the memory of
nicotine's reward stays strong, so one slip can reignite cravings and undo weeks of
progress unless you have a relapse plan and support ready.

Spot it — what you see, and why

* Strong urge or craving to smoke, especially first thing in the morning: Nicotine (the drug in
tobacco) boosts dopamine (a brain chemical that makes you feel good and want more).
After a few hours without it, dopamine drops and your brain screams for the next dose. The
craving hits hardest in the morning because you went all night without smoking.

* Smoking within 30 minutes of waking up: Overnight, nicotine levels in your blood fall to
near zero. Your brain's nicotine receptors (tiny docks where nicotine lands) are empty and
firing distress signals. You feel jumpy and irritable until you light up and refill those
receptors.

* Smoking more cigarettes per day than you plan to, or unable to cut down: Nicotine rewires
the reward circuits in your nucleus accumbens (the brain's craving center). Each cigarette
trains your brain to expect the next one. Over time, willpower alone cannot override these
deep circuits, so you smoke more than you meant to.

* Irritability, restlessness, or anger when you try to quit or cut back: Without nicotine, your
brain suddenly has too little dopamine and norepinephrine (chemicals that steady mood and
focus). The amygdala (the brain's alarm center) fires harder, and the prefrontal cortex (the
front part that pumps the brakes on emotions) works less well. You feel on edge and quick
to snap.

* Trouble concentrating or brain fog during a quit attempt: Nicotine had been boosting
acetylcholine (a brain messenger that sharpens attention). When you stop, acetylcholine
drops and the prefrontal cortex struggles to stay focused. Tasks that were easy suddenly
feel hard and slow.

* Increased appetite or weight gain after quitting: Nicotine raises your metabolic rate (how
fast you burn calories) and blunts hunger signals in the hypothalamus (the brain's appetite
control center). When you quit, your metabolism slows back to normal and hunger returns,
so you eat more and may gain a few pounds.
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Red flags — act now

* Chest pain, shortness of breath, or coughing up blood (may signal heart disease, COPD, or
lung cancer from smoking)

* New confusion, slurred speech, or one-sided weakness (may be a stroke, which smoking
greatly raises the risk for)

» Severe depression or thoughts of suicide during a quit attempt (nicotine withdrawal can
unmask or worsen mood disorders)

* Pregnant and still smoking (nicotine crosses the placenta and harms the baby's brain and
lungs; quitting now is urgent)

Treat it — in this order

1. Varenicline 1 mg by mouth twice daily for 12 weeks (start 1 mg once daily for 3 days, then 1
mg twice daily) — Varenicline sits on the nicotinic acetylcholine receptors in the brain's
reward center (the ventral tegmental area and nucleus accumbens) and blocks nicotine
from landing there. At the same time, it gently activates those receptors just enough to
release a small burst of dopamine, so cravings drop and withdrawal feels milder. It cuts the
urge to smoke in half.

2. Combination nicotine replacement therapy (NRT): nicotine patch 21 mg daily PLUS nicotine
gum 4 mg or lozenge 4 mg as needed, for 8-12 weeks — The patch delivers steady nicotine
through the skin all day, keeping the baseline level high enough that the brain does not
scream for a cigarette. The gum or lozenge gives a quick hit when a craving strikes (like
after a meal or during stress), so you can ride out the urge without lighting up. Together
they smooth the withdrawal roller coaster.

3. Bupropion SR (sustained release) 150 mg by mouth once daily for 3 days, then 150 mg
twice daily for 7-12 weeks — Bupropion blocks the reuptake (recycling) of dopamine and
norepinephrine (brain messengers that control motivation, pleasure, and alertness) in the
prefrontal cortex and reward circuits. This lifts mood, reduces the flat or sad feeling that
comes with quitting, and lowers nicotine cravings. It tackles both the urge and the
depression.

4. Behavioral counseling (individual or group) or telephone quit-line coaching, using cognitive-
behavioral therapy (CBT) techniques, for at least 4 sessions — Counseling teaches you to
spot your triggers (anger, boredom, being around smokers) and practice new responses
(deep breathing, calling a friend, chewing gum) instead of lighting up. It rewires the habit
loop in the basal ganglia (the brain's autopilot center) by building new pathways. You learn
that the craving peaks in 3-5 minutes and then fades if you wait it out.
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5. Address unstable housing, untreated depression or anxiety, food insecurity, and other
substance use (alcohol, cannabis, opioids) on the same treatment plan — The prefrontal
cortex (the front of the brain that controls decisions, impulse control, and long-term
planning) cannot function well under chronic stress. When you sleep in a safe place, eat
regularly, and get therapy for depression, that circuit heals and quitting becomes possible.
Treating alcohol or other drug use prevents one addiction from sabotaging recovery from
another.

Your top priorities at the bedside

1. Screen for chest pain, shortness of breath, or coughing up blood and escalate immediately
if present — why: Nicotine dependence means years of smoking exposure that damages
coronary arteries (heart blood vessels), lung tissue, and airway cells; new symptoms may be
heart attack (myocardial infarction) (heart attack), pulmonary embolism (a clot lodging in a
lung artery) (lung clot), or malignancy (cancer) needing emergency care

2. Assess suicide risk and depression symptoms before starting quit medications and weekly
during the first month — why: Nicotine withdrawal drops dopamine (a brain chemical for
pleasure and motivation) suddenly, which can unmask major depression or trigger suicidal
ideation (thoughts of self-harm), especially in the first 2 weeks after quitting

3. Set a firm quit date within 1 to 2 weeks and start varenicline or bupropion 1 week before
that date — why: Varenicline and bupropion need 7 days to reach steady-state blood levels
(constant amount in the body) that block nicotine receptors in the brain and reduce
cravings when the patient stops smoking
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