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Prior exposure to severely stressful events often leads to heightened emotionality when subsequently exposed to a variety of milder stressors. This condition is called Post Traumatic Stress Disorder (PTSD), wherein patients experience recurrent episodes of intense fear and this correlates with hyper-responsiveness of the amygdala (a substructure of the medial temporal lobe associated with emotional behavior). Earlier work from our laboratory using the acute immobilization stress (AIS) model has demonstrated that a single stress episode can mimic some of the behavioral and neuronal characteristics of PTSD. Key features include a delayed onset of anxiety-like behavior and an associated increased in spine numbers on the primary dendrites of pyramidal neurons in the basolateral amygdala (BLA). 

A pharmacological approach using diazepam (an anxiolytic known to increase inhibition) was undertaken to study the causal correlation between stress-induced spinogensis and enhanced anxiety-like behavior. Our results indicate that administration of diazepam (5 mg/kg b.wt., i.p.) 30 min. prior to stress decreases anxiety, as measured by increased open arm entries on the elevated plus maze (DZP-AIS: 66.61 ± 7.08%, n=14 vs. AIS: 45.84 ± 3.66%, n=16). Further, morphometric analysis reveals a decrease in spine numbers in diazepam treated stressed animals (DZP-AIS: 121.13 ± 2.58, n=36 vs. AIS: 143.29 ± 3.09, n= 31). This diazepam mediated reversal of stress effects is comparable to the unstressed controls both in the spine numbers (117.41 ± 2.3, n= 24) and also in the open arm exploration (64.08 ± 2.71%, n=16). Thus this study suggests that stress-induced spinogensis in the BLA neurons possibly enhances the neuronal output which is manifested as increased anxiety-like behavior.  

