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Introduction: Previous research of our group demonstrated that non-periodic electrical stimulation 

(NPS) with randomized inter-pulse intervals, even if low frequency on average (four pulses per 

second), applied to the basolateral amygdala (BLA) is capable of suppressing both acute and chronic 

spontaneous seizures in animal models [1; 2]. In addition to its relation with epilepsy [3], connections 

of the BLA with other brain structures have roles in several neural functions [4] and pathologies [5], 

such as anxiety [6]. In this work, we tested whether NPS of the BLA would be therapeutic for 

pathological anxiety in animal models of stress induced by chronic restraint [7]. Anxiety levels were 

assessed through the elevated plus maze (EPM) and open field (OF) tests [8]. 
 

Materials and Methods: A total of 41 males Wistar rats (250 to 350 g) were randomly assigned to 

four groups: control (CTRL: EPM, n = 14; OF, n = 13); stressed control (CTRL_est, n = 10); stressed 

surgical control (SHAM_est, n = 9); and stressed / stimulated with NPS (NPS_est, n = 8) (protocols 

025/2015 and 023/2016 of the Ethics Committee for Animal Research of our university). In a first 

experiment aimed at validating the stress model, animals of the CTRL_est group were submitted to 

the subchronic stress protocol induced by four consecutive 1-hour daily sessions of physical restraint 

and their anxiety levels were compared to control animals. A second experiment evaluated the 

anxiolytic effect of NPS by comparing animals of the SHAM_est and NPS_est groups, both of which 

underwent a surgical procedure for implantation of deep bipolar stimulation electrodes in the BLA 

bilaterally, to stressed animals. NPS_est group was stimulated during behavioral tests. Exploration 

time of each arm in the EPM was counted, as well as the time of permanence in the center and in the 

periphery and the crossings / locomotion in the OF. Electrode position was confirmed histologically. 

Data were considered statistically significant at p < 0.05. 

 

Results: In the first experiment, animals of the CTRL_est group remained longer periods in the closed 

arm of the EPM in relation to CTRL group (p < 0.0001, t test). CTRL group presented a greater 

number of crossings than CTRL_est in both the center (p < 0.05, t test) and in the periphery (P < 0.01, 

t test) of the OF. In the second experiment, NPS_est group remained in the closed arm of the EPM 

for less time when compared to CTRL_est group (p < 0.05, post hoc Tukey test). Moreover, the 

NPS_est group explored more the center of the OF when compared to CTRL_est group (p < 0.05, 

post hoc Tukey test).  

 

Discussion: Anxious animals tend to remain for longer periods of time in the closed arm of the EPM, 

to explore more peripheral sectors, and to present a smaller number of crossing in the OF [8]. Thus, 

results of the first experiment indicated a higher level of anxiety in the CTRL_est group, validating 

the stress model. By the same token, results of the second experiment show that NPS_est group 

exhibited lower levels of anxiety, suggesting NPS has an anxiolytic effect.  

 

Conclusion: The present work confirmed that physical restraint induces stress in animals and 

suggests that the NPS may have a therapeutic effect on pathological anxiety.  
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