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Stimulants Continued

Caffeine & It’s Relatives

(or the “Methylxanthines”)

Xanthines

• Found in about ~60 plant species, many of which 
contain a combination of xanthines

• Mild stimulants affecting body & brain

– caffeine (strongest CNS action; most widespread use)

– theophylline (strongest PNS action)

– theobromine (~1/10th as potent as caffeine)

– FYI - aminophylline, a theophylline derivative, is 
widely used medically

Ripening Coffee Beans

Caffea arabica

Picking Tea

• Camellia sinensis

• Leaves contain 

theophylline + caffeine 

as well as other 

nutritionally beneficial 

compounds:

– Antioxidant polyphenols

(anti-cancer & 

cardiovascular problems)

– Bone-beneficial fluoride 

& phytoestrogens

Cacao Tree & Cacao Beans

Theobroma cacao

(theobromine +caffeine) 

Did you see the movie “Chocolat”?

Cola Nuts
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Brazilian Guarana Berries

Used to produce stimulant 

beverages and herbal 

stimulant products, including

Metabolife.

Yerba Mate’ or Paraguayan Tea

Incredible Variety of Coffee/Caffeine Drinks

Also incredible range of 

caffeine doses

Jolt Espresso 120 mg

“Cocaine” energy drink 

– 280 mg caffeine

Some Starbucks large 

drinks: 

400 – 500 mg

Chocolates

• 30 mg in  

this dark 

chocolate; 

10 mg in 1 

oz of most 

milk 

chocolates

Caffeine Containing Candy

• Generally 

~15-45 

mg per 

piece

Caffeinated Gum

“A Kick in Every Stick!”

1 Stick = 1 Cup of Coffee
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OTC Medicines per tablet

Caffedrine 200 mg. 

NoDoz 100 mg. 

Vivarin 200 mg.

Anacin 64 mg. 

Cope 32 mg.

Excedrin 65 mg. 

Midol 32 mg. 

• Aqua Ban 100 mg.

• Permathene 100 mg.

• Coryban-D 30 mg. 

• Vanquish 33 mg. 

• Dristan 30 mg. 

• Triaminicin 30 mg.

• In many prescription 
meds too

Soft Drinks

• Mr. Pibb, Diet 57 mg./ 12 oz. 

• Mountain Dew 54 mg./ 12 oz. 

• Coca Cola, Diet Coke 46 mg./ 12 oz. 

• Mr. Pibb 41 mg./ 12 oz. 

• Dr. Pepper, Sunkist Orange 41 mg./ 12 oz. 

• Pepsi Cola 38 mg./ 12 oz. 

• Pepsi Light, Diet 36 mg./ 12 oz. 

• Surge 51 mg./12 oz.

• Jolt 72 mg./12 oz.     

• Of course  size matters – “Big Gulp” = 190 mg.                 

“Energy” Drinks

• Bawls –

guarana bev. 80 

mg caffeine

• XTC Tea –

unknown dose 

guarana, kola 

nut, caffeine, 

tea, kava kava, 

mate & ma 

huang

More Energy Drinks

• Often billed as the drinks of gamers, geeks, & clubbers

80 mg in this can; 116 

mg in 12 oz. + taurine 

and glucuronolactone

Unknown dose caffeine+ guarana

Caffeinated Water

Per 16.9 oz bottle

Water Joe 60-70mg

Aqua Java 50-60 mg

Aqua Blast 90 mg

Krank 20    100mg

Java Water  125mg

Others

• Ben & Jerry’s Coffee Fudge Frozen Yogurt 

85/cup

• Starbucks Ice Cream 40-60/cup

• Dannon Coffee Yogurt 45/cup

• AND

• Caffeinated soap!!!

• Caffeinated pantyhose!!
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Caffeine’s  Action

• Absorption takes 30-60 min.; CNS effects peak at 2 hrs. 
ED50 = 100-125 mg. in non-tolerant

• Half-life is ~3-7 hours in most adults 

• Longer half-life in infants, elderly & pregnant & those on 
birth control pills or SSRIs, especially Luvox

– Shorter in smokers and then longer when they quit smoking

• Half-life shorter (~1.5-3.5 hrs) in smokers and then 
rebounds to longer half life and increased sensitivity 
when quitting smoking

How Xanthines Work

• Block receptors for a natural calming/sleep-

promoting neurotransmitter adenosine. 

• Normally adenosine helps dilate blood vessels, slows 

heart, makes us sleepy, decreases body temp, 

constrict bronchioles

• Blocking adenosine causes the opposite effects

Dose Dependent Body Effects

• Increased HR & BP; release of adrenaline

• Increased salivation & GI secretions

• Bronchodilation & increased respiration

• Increased metabolism & increases temp.

• Increased urination (diuretic effect)

• Constricts brain blood vessels; dilates other 

vessels including coronary arteries

CNS Effects

• Increased wakefulness, decreased fatigue

• Increased attention, decreased boredom

• Mild mood elevation

• Increased motor activity

• Increased response to sensory stimuli

• Shortens reaction time

Caffeinism (too much)
• restless, anxious, irritable, agitated, panic attack 

in some

• insomnia

• muscle tension & tremors

• rapid, sometimes irregular HR

• flushed, hot and sweaty

• nausea; increased urination

• sensory disturbances (visual, tinnitus, increased 
awareness of body sensations)

• Usually occurs at dose > 600 mg but depends on 
individual’s senstivity

Withdrawal

• Regular use does produce moderate tolerance 
and dependence

• Beginning about 12-18 hrs after your last 
dose:
– throbbing headache, worsens with exercise

– fatigue, no energy, yawning

– difficulty concentrating, slowed performance

– glum, irritable, mild depression

– For a regular user withdrawal symptoms may last 
a week
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Health Risks?
• Primary risks to those with pre-existing conditions, e.g.:

– may increase BP in those prone to hypertension
– may aggravate ulcers or heartburn due to gastric reflux
– may trigger or increase panic attacks in some, worsen 

generalized anxiety disorder symptoms

• Caffeinism can be mistaken for anxiety disorders
• High doses may increase risk of miscarriage, stillbirth or 

decreased growth of fetus (6-10 cups/day or the 
equivalent). Also present in breast milk.

• May increase calcium loss if consumed without dairy & 
increase risk of osteoporosis

• May cause sleep problems
• Caffeine withdrawal is the cause of some headaches
• But all in all - low toxicity – LD50 ~ 5-10 g (50-100 

Nodose tablets). 

Health Benefits

• Headache relief for normal and migraine headaches

• Moderate use – mild mood elevator & stimulant

• Used therapeutically in a variety of ways (cardiac 
stimulant, respiratory stimulant, anti-asthma, additive 
in some sedating medications) 

• May reduce risk of kidney stones, gallstones

• May help protect against Parkinson’s disease and 
cognitive decline in aging

• Anti-oxidant actions may be beneficial

• Topically - prevention of skin cancer?

Nicotine

A potent (average cig. contains .5-2 mg, only partially 

absorbed) and toxic (LD= ~60 mg.) drug, with an even 

worse route of administration (smoking causes 1 out 

of 5 deaths in US each year (~440,000 per year))

Nicotine Basics

• Non-tolerant user experiences symptoms of 
mild nicotine poisoning:

– Pale, sweaty

– Dizzy, weak in the knees

– Nausea, intestinal cramps

– Sympathetic & CNS arousal

• Sufficient nicotine could kill you (seizures, 
respiratory paralysis) (kids, pets and farmers 
most at risk)

• Smoking causes 1 out of 5 deaths in US each 
year (~440,000 per year – over 1100/day)) 

• 4.3 million premature deaths/yr worldwide

• Each day ~4000 American teens have their 
first cigarette – currently about 3 million 
adolescent U.S. smokers.

• 90% of smokers became addicted before the 
age of 21

Chemistry of tobacco smoke

� Cigarette smoke contains: 

� 500 gaseous compounds including carbon 

monoxide (CO), ammonia, hydrogen 

cyanide and benzene� Coronary Heart 

Disease risk

� About 4,000 different compounds as 

particles or “tar” � cancer & lung risks

�Nicotine – addictive, psychoactive component

�Several carcinogens and co-carcinogens
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What causes the major health 

consequences of smoking?

�constricts blood vessels 

�increases heart rate and blood pressure 

�hardens the arteries (arteriosclerosis)

�increases risk of clotting

�increases in blood cholesterol & fatty deposits

�disrupts the ability of the cilia to clear lungs

�deposits carcinogens and co-carcinogens

�Leading cause of preventable mortality!

�http://www.youtube.com/watch?v=3aIeF5LjaD

Risk: Cardiovascular Disease

> 200,000 deaths/yr

• Risk of coronary heart disease doubles 

(quadruples in heavy smokers)

Risk: Respiratory Disease

• Lung Cancer (~124,000 deaths/yr)

• Chronic Obstructive Lung Diseases like 

emphysema & bronchitis (~91,000/yr)

• Increased respiratory infections

Other Effects of Smoking

• Increases risk of almost every 

cancer

– Pancreas, liver, bladder

– Cervix, colorectal

– Voicebox, mouth, throat

– Lung cancer spreads to 

other locations

• Stroke and other vascular 

disease

• Macular degeneration

• Gum disease; tooth 

decay

http://www.youtube.co

m/watch?v=3aIeF5Lja

Dk

Other Smoking Concerns

• Passive smoking (second-hand smoke) is a serious 
problem

– Almost 60 percent of U.S. children aged 3–11 years—or 
almost 22 million children—are exposed to secondhand 
smoke.

– Secondhand smoke exposure causes approximately 3,400 
lung cancer deaths and 22,700–69,600 heart disease deaths 
annually among adult nonsmokers in the United States. 

Fetal Tobacco Syndrome 
• Smoking during pregnancy produces a dose-

dependent decrease in oxygen to the baby, resulting 
in:

– shorter, lighter babies with smaller heads

– dose-related risk of miscarriage, placental problems, 
bleeding, stillbirth, prematurity, neonatal death

– some studies show small but consistent increases in SIDS, 
learning difficulties, hyperactivity and ↓IQ in kids born to 
smoking moms vs non-smoking moms, and ↑risk of 
conduct, oppositional defiant and substance abuse disorders 
as they get older. 

– Health problems increase with continued smoking in home.
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Myth of the Safer Cigarette

• To maintain customer satisfaction, filtered 
cigarettes have to use a high T/N tobacco, 
counteracting the benefit of the filter and 
raising the toxicity of sidestream smoke.

• How about those low T/N figures on the 
package??  They are meaningless. Without 
even realizing it,  smokers change their 
smoking to get the amount of nicotine they 
are addicted to 

http://www.cbsnews.com/video/watch/?id=4243074n&t

ag=related;photovideo

Smokeless Tobacco

• Although it eliminates the risks associated 

with inhaling carbon monoxide and other 

gases, still exposed to all the carcinogens and 

co-carcinogens.

• Oral tobaccos like Copenhagen provide a 

higher dose than cigarettes so make create an 

even stronger physical dependency.

Why People Smoke
• For stimulating effect

• For relaxing effects

• For positive mood change

• In response to situational and social cues

• Nervous habit, occupy hands/mouth

• A smoking ritual in certain settings

• Monitor when, where, & why you smoke & 

specifically avoid or address those situations 

when you are quitting

Withdrawal Symptoms

• Drowsy, depressed, decreased concentration, 

brain less aroused

• Restlessness, anxiety, irritability

• Headache, sweating, decreased HR & 

metabolism, GI complaints, sleep disturbances

• Craving

• Bold items increased if you use caffeine.

• Behavioral habits may be even more important 

than withdrawal

Stop smoking?

• Two-thirds of smokers would like to quit

• 30-33% try to quit in any year, 2/3 smoke in two days, 

97% in 6 months

• Over 40% continue to smoke after laryngectomy, more 

than 50% after a heart attack

• Smokers make repeated attempts with a period of 

abstinence followed by relapse 

• Several attempts typically precede success

• Relapse rate lower in smoking cessation programs with 

20-30% success (long-term abstinence)

Pharmacological Approaches
• Nicotine replacement therapies

– Nicorette chewing gum

– Nicotine patch 

– Nicotine inhaler 

– Nicotine nasal spray

– Nicotine lozenge

• Avoid withdrawal symptoms while breaking 
behavioral habit -doubles success rate

• Even if you stay on nicotine, tremendous health 
benefits to eliminating the other components of 
tobacco/smoking

• http://www.youtube.com/watch?v=nASxOV
KjciY
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•Nicotine Transdermal Patch

Highest compliance; sustained nicotine release

3 doses allow one to step down dose gradually

Even if you stay on patch, the major health risks of tobacco are 

avoided.

16 & 24 hr,

Latter causes more 

sleep difficulties &

vivid dreams

Former causes more 

morning craving.

Rash possible; keep 

changing location

Nicotine Gum;

Nicotine Lozenge 

• Not really gum- chew a little then “park” in cheek; repeat over  30 
minutes. Do not consume sodas or other acid beverages while 
using. Follow directions to be sure you use enough and use long 
enough to get desired effectiveness.

• Nicotine lozenge should not be chewed.

Also 2 mg 

dose

Nicotrol Inhaler

Administered more like a cigarette – satisfies some “behavioral habits (may be good 

for some users)

Nicotrol Nasal Spray

• Fast delivery of a jolt of 

nicotine (more like a 

cigarette) but this also 

means greater risk of 

dependency on spray

• Alternatives to nicotine replacement:

– Zyban

– Chantix

– Hypnosis

– acupuncture

• http://www.youtube.com/watch?v=aNgox9EP

ha0

Zyban/Wellbutrin

(sustained release bupropion)

• Seems to relieve mood changes of withdrawal, 

↓craving, ↓ wt. gain and ↑ short term & long-

term smoking cessation. Don’t have to be 

depressed to benefit from this.

• Also evidence that success rate is doubled 

compared to placebo.

• Combined counseling/support with drug 

therapies (a “multimodal approach” works even 

better.
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Newest: Chantrix (varenicline)

• Blocks nicotine receptors but causes some 
moderate DA release

• Smoking is not as reinforcing; quitting is not as 
aversive

• Associated with increased bizarre dreams; can 
cause depression in some

• http://www.youtube.com/watch?v=ep3U0SVf
pW4

Examples of behavioral options:

– Self-monitoring (when, where, mood when you 

smoke)

– Stimulus control of situations and eliminate cues 

for smoking 

– Response substitution – taking a walk after dinner, 

chewing gum when you would smoke

– Behavioral-contracting – example -give money to 

someone who give it back if cessation goal is 

reached; “pay” for relapses

– Aversion therapy – e.g. Rapid-smoking method 

take a puff every 6 seconds to make yourself sick

Tips if You Can’t Quit

• Smoke fewer cigarettes

• Inhale less; take fewer puffs

• Only smoke 1/3 down cigarette

• Don’t cover filter holes 

Tips For Quitting on Your Own
• Learn why you smoke – write down when & where you 

smoke & what you’re feeling on an index card you keep 
in your smokes for 2 weeks

• Cutback by about one-half. Smoke those cigarettes at 
pre-arranged times.

• Then go cold turkey. Avoid smoking situations. Choose 
as unstressful a time as you can. Hang around non-
smokers.

• Remember caffeine can aggravate withdrawal.

• Consider relapses part of the process and immediately 
return to your “program”.

• Use pharmacological aids!


