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Caffeine, also known chemically as
trimethylxanthine, is a cardiac stimulant that has
both positive and negative effects in the body.
This project’s focus is on what aspect of caffeine
creates an addictive quality in the human body. By
looking at both the negative and positive effects
one can compare its qualities to those of other
addictive chemicals in common drugs.

How Does it Compare?
.

Figure 2. Diagram of caffeine in the brain. 

Figure 2. Chemical structure of MDMA (A)  and Caffeine (B)

What Can be Concluded?
Caffeine is a widely used stimulant, which 

affects the body in various ways. By blocking 
receptors in the brain and increasing levels of 
dopamine, caffeine creates an energetic effect 
that the body craves continually. Caffeine can be 
compared to ecstacy, a highly addictive street 
drug that produces amplified versions of the 
effects caffeine creates. The way these drugs 
interact with the body confirms that caffeine is 
addictive.
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What are the Addictive Qualities?
• Caffeine is a cardiac stimulant
• known chemically as trimethylxanthine
• Caffeine gives you a “boost of energy”

• Sleepiness is caused by adenosine 
buildups in the brain

• Adenosine binds with receptors
• This slows down nerve cell activity 

which causes drowsiness
• Caffeine binds to the receptors so that 

the cells cannot sense the adenosine
• Therefore, the nerve cell activity 

does not slow down, so you do not 
get tired

• The cells actually speed up
• Since there is more cell activity 

occurring, the pituitary gland begins 
the assume that there is an emergency 
occurring

• This signals the adrenal glands to 
release adrenaline

• The liver then releases sugar into 
the bloodstream for a little boost of 
energy

• Dopamine levels also increase with 
caffeine

• This is similar to the way that 
amphetamines increase dopamine 
levels

• Dopamine is a neurotransmitter that 
activates the pleasure center

• When caffeine wears off, the body become 
fatigued and depressed

Future work: 
Looking at how caffeine affects different 
diseases

Neurodegenerative diseases
Parkinson's
Multiple sclerosis

Depression
ADHD and ADD

Comparing energy drinks to coffee
Monster

Studying the effects in kids
What are the long term effects?
How easy is it for children to become 
addicted to caffeine?

Caffeine Ecstasy
● Cardiac 

stimulant
● Used by 

majority 
of the 
world

● Legal

● Increases 
dopamine 
levels

● Boosts 
energy

● Addictive 
qualities

● Recreational 
drug

● Psychostimul
ant

● Illegal

(A)

(B)
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