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Long et al., Serotonin shapes risky decision making in monkeys. Soc Cogn Affect Neurosci (2009) 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Dopamine and serotonin levels in the 
brain increase with cocaine treatment 

• Dopamine is the 
neurotransmitter used for 
reward pathways. 
• Serotonin is the 
neurotransmitter used for 
happy/euphoric feeling 
pathways. 
• As levels increase the 
neuronal firings in the 
pathways are increased 
resulting in increased 
behavioral phenomena. 

Cocaine 

Comes from the Coca plant that grows in the 
hot, humid valleys of the eastern slopes of the 
Andes.  It has been cultivated for centuries by 
the Indians of South America.  Today millions 
of Indians still chew on its leaves as a stimulant 
and medicine. 

In the late 1800s scientists isolated cocaine from the leaves.  
It became popular with doctors for surgery.  In the early 
1900’s laws were passed banning its use.  Coca-Cola took it 
out of their beverages. 

Before place condiIoning, rats spent equal amounts of Ime in drug‐ and saline‐associated 
environments. AMer condiIoning, rats exposed to cocaine spent more Ime in environments 
associated with a high dose of cocaine.  Anderson et al., 2002. 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Rats will seek cocaine a6er administra7on  Methamphetamines 

Amphetamines are synthetic stimulants that 
were invented in Germany in the 1930s.   

 Methamphetamines vs. Cocaine: 
 • effects are similar but last much longer.  • 

more toxic than cocaine  
Soldiers in WWII received rations of 
amphetamines to make them march longer and 
fight better.   

In the 1950’s and 1960’s U.S. pharmaceutical 
companies urged doctors to prescribe their 
products for depressed housewives and people 
with weight problems.    

Today the amphetamines Ritalin & Adderall are 
used to treat ADHD.   



11/21/11 

3 

Amphetamines cause increased dopamine 
concentrations in the brain and increased 

locomotor activity in rats 

Cocaine raises dopamine, serotonin, & 
norepinephrine levels by blocking transporters 

http://www.pbs.org/wnet/closetohome/animation/coca-anim2-main.html 
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Extreme reward and pleasurable feelings due to 
increased dopamine and serotonin signaling.  
Increased norepinephrine signaling leads to 

increased locomotor acIvity.   

Increases in 
dopamine (DA),  
serotonin (5HT), 
& norepinephrine 
(NE) levels in the 
body can have a 
wide range  
of effects 
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What does this mean when the addict is not on drugs? 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Clinical Depression & The Brain 

An inherited serotonin transporter allele that works too well predisposes those that 
have it with depression. 

p = 0.57 

q = 0.43 

Studies show that individuals having two short forms of the gene were most likely to be 
depressed after stressful events, individuals with one long and one short form were 
moderately likely to be depressed, and those with two long alleles typically responded as 
if no stressful events had occurred (Duenwald, 2003). 

What about Prozac? 

Many antidepressants work by blocking 
transporters, so why aren’t they as 

deadly as cocaine? 

The answer is somewhat complex but here’s the 
short of it . . . . 

They don’t block a multitude of transporters like 
cocaine or amphetamines. 

SSRI’s 
FluoxeIne (Prozac) 

Fluvoxamine (Luvox) ‐ also for OCD 

ParoxeIne (Paxil) ‐ also has some anIcholinergic acIvity 

Sertraline (ZoloM) 

Citalopram (Celexa)  

Escitalopram oxalate (Lexapro) 

Bupropion (Wellbutrin, Zyban) ‐ weak SSRI, mostly dopamine transporter inhibitor, also used for 
smoking cessasion. 

Nefazodone (Serzone) ‐ also a 5HT receptor antagonist 

Venlafaxine (Effexor) ‐ also works on NE and DA (weak) transporters 

www.neuroland.com/psy/anIdep.htm 

What about the Hallucinogens and 
Dissociative Drugs like LSD, 

Ketamine, and PCP? 

Chemist Albert Hofmann first 
synthesized LSD in 1938.  Searching 
for compounds with therapeutic value 
from compounds derived from ergot, a 
fungus on rye grass, he created LSD.  
Five years after he created it he 
accidentally ingested some of it - “a 
demon had invaded me, had taken 
possession of my body, mind, and 
soul.” 

Hallucinogens 
Hallucinogens cause 
their effects by 
disrupting the 
interaction of nerve 
cells and the 
neurotransmitter 
serotonin.  Serotonin is 
involved in the control 
of behavioral, 
perceptual, and 
regulatory systems; 
including mood, 
hunger, body 
temperature, sexual 
behavior, muscle 
control, and sensory 
perception (“body, 
mind, and soul”). 


