
    The neural basis of post traumatic stress disorder (PTSD) is under active 
investigation. Brain areas  such as the hippocampus 

due to their functions in stress, memory and  in fear 
conditioning. 

   It has been shown that PTSD patients often suffer from drug addiction and/or 
reward sensitivity deficiencies.  Both have been linked to the ventral tegmental 
area (VTA). 

   Moreover, the VTA projects to  areas that have been previously implicated in 
PTSD. It has also been shown that both acute and chronic stress have an 
influence  on the normal levels of dopamine in various brain areas (Vermetten 
and Bremmer, 2002). 

   Here we investigate the
the consequences of the trauma on the 

firing  of VTA neurons.
   

and the amygdala have 
been implicated, 

 role of the VTA in the development of anxious 
behavior. We also study  long-term 
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n part 

    We found that shocked rats show elevated stress levels,  higher anxiety levels and increased 
pain sensitivity. 

    Bilateral intracerebral injections of 2.5 % bupivicaine decreases 

   
    We also show with electrophysiological experiments  that VTA cells undergo complex changes 
in response to the shock procedure. We found  

long-term changes  dopamine neurons.

    These findings indicate that VTA neurons undergo short-term and long-term changes triggered 
by a traumatic event and thatthe VTA  maybe  a crucial component of the neural substrate 
responsible for the appearance of PTSD symptomatology. 
  

targeting the VTA avoidance 
for the place where the trauma was induced, reduces anxiety levels and reduces hyperalgesia. 

short- term changes in the baseline firing rates of 
non-dopamine neurons and in the baseline firing rates of
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Role of the ventral tegmental area in anxiety disorders: electrophysiological and reversible inactivation studies in 

a rodent model of posttraumatic stress disorder

ElectrophysiologyReversible Inactivation

Reversible Inactivation 

• Animals were implanted with a hyperdrive 
consisting of 12 independently movable tetrodes 
•Recordings under awake and freely moving 
conditions

• Cannulas were implanted targeting the VTA 
• 2.5% Bupivacaine hydrochloride (1µL bilaterally), 
a local anesthetic, was used to transiently inactivate
the neurons before the start of each experiment
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Animals that had VTA inactivation during the shock procedure were 
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less avoidance for the place where the trauma was induced

Dopamine cells were characterized electrophysiologically

VTA cells respond in complex ways to electrical footshock
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Data Analysis and Statistics 
•Action potentials were cut in Spike 2 for Windows versión 6 y analyzed en Matlab 
(Mathworks). Statistical analysis were donen SigmaStat. Error bars represent standard errors 
in behavioral results and standard deviations in electrophysiological results. Baseline
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There is a significant long-term difference in the baseline firing rate 

of VTA dopamine neurons after trauma
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