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“… MDMA produces a state of relaxation 
and euphoria, a state of emotional 
openness, empathy, reduction of negative 
thoughts, reduction of inhibitions "

Sounds and colors may appear more 
intense
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Neuropsychiatric side effects following use of MDMA

ACUTE EFFECTS (IN 24 hrs) SUB-ACUTE EFFECTS (IN 1 months)

Alteration of decision-making skills Decrease of sleep

Decreased desire to perform physical / mental 

activities

Decrease of appetite

Difficulty performing mathematical operations Drowsiness

Panic Depression

Flashback Anxiety

Anxiety Irritability

Insomnia

Chronic EFFECTS (over 1 month)
Psychosis

Bruxism Panic

Decreased libido Psychosis

Decrease appetite Flashback

Intensification of unrest / agitation Severe depression

Disorientation / confusion Memory impairment

Nausea/vomiting





Micro-photographs of sagittal sections 

of the frontal, parietal and primary 

visual cortex showing the serotonergic 

axons:
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Methamphetamine



"Ice" , "Shaboo" o " Crystal meth"

Effects

• The purest form of methamphetamine, clear crystals of d-

methamphetamine hydrochloride.

• Increased energy, excitement, euphoria that can lead to 

violence

• Smoked or injected with effects far superior and more 

durable than other routes of intake and other amphetamines

Consequences

• Anxiety, depression, insomnia

• Inability of social relations

• Paranoia, hallucinations, psychotic behavior with murderous 

and suicidal thoughts



METH

Cocaine

Summed brain images from

Baboons for 11C-d-

methamphetamine (top row, from

0–90 min) and 11C-l-(2)-cocaine

(bottom row, from 0–54 min) in

same animal. 11C distribution is

widespread over cortical and

subcortical brain regions for 11C-

d-methamphetamine but is highly

localized in striatum for 11C-(2)-

cocaine.

Fowler et al., 2007



Criteria of the DMS-V for the diagnosis of:
addiction 

withdrawal 
intoxication

Stimulantants use disorder







THERAPY

▪ Modafinil (reduces cocaine intake)

▪ Slow release methamphetamine (reduces cocaine use)

▪ Methylphenidate (reduces craving, does not affect compulsion)

▪ Antidepressants (reduce cocaine consumption, but no craving)

▪ Dopamine receptor antagonists (not effective)

▪ Vaccination



Caffeine



CAFFEINE

1 cup (60-100 mg caffeine) (5 µM)

1-10 cups antagonism adenosine receptors 

A1/A2A receptors

10-20 cups: inhibition cAMP and phosphodiesterase

(100 µM); release of Ca2+ (1 mM)

CAFFEINE (thè, cola, cocoa)

THEOPHYILLINE (thè)

THEOBROMINE (cocoa)
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Caffeine is an antagonist of the adenosine receptors



ADENOSINE

▪ Homeostatic modulator (sleep, pain, arousal, hypoxia/

ischemia, seizures)  

▪ Neuromodulator (release, receptor interaction)

▪ Formed either intra-extra cellularly from ATP

▪ Acts through specific metabotropic receptors (A1, A2A, 

A2B, A3)
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Caffeine

High doses: cardiac 

arrhythmias, 

convulsions

Withdrawal crisis: 

headache, irritability

▪ Pharmacokinetics

CNS and all organs

Placenta, breast milk

Metabolized liver, excreted urine





ADENOSINE RECEPTORS ARE HIGHLY ENRICHED IN 

DOPAMINERGIC REGIONS  OF THE BRAIN

More than 95% of A
2A

receptors are located 

in striatal dopamine-enriched areas



ADENOSINE AND DOPAMINE RECEPTORS 

INTERACT IN AN OPPOSITE WAY
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Drug Alcohol Depend. 1998 Jun-Jul;51(1-2):199-206.

Caffeine-an atypical drug of dependence
Daly JW, Fredholm BB

Caffeine has both positive effects that contribute to widespread consumption of caffeine-

containing beverages and adverse unpleasant effects if doses are increased. Caffeine has 

weak reinforcing properties, but with little or no evidence for upward dose adjustment, 

possibly because of the adverse effects of higher doses. Withdrawal symptoms, although 

relatively limited with respect to severity, do occur, and may contribute to maintenance of 

caffeine consumption. Health hazards are small if any and caffeine use is not associated 

with incapacitation

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Daly%20JW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fredholm%20BB%22%5BAuthor%5D


CAFFEINE CONSUMPTION AND SUBSTANCE 

ABUSE

In general, caffeine is not considered a substance of abuse, but several studies

have reported that caffeine consumption is often a correlate in drug abuse
(Istvan and Matarazzo, Psychol Bull, 1984; Swanson et al., Addict Behav 1994)

Studies in experimental animals and humans suggest that the effects of caffeine

may share some similarities with those elicited by certain substances of abuse and

that, accordingly, caffeine could function as a trigger for drug abuse


