
 

 

The role of glutamate transporter GLT-1 on the activity of locus 

coeruleus neurons and nociception in rats 

Abstract 

Background: Locus coeroleus (LC), a pontine nucleus located near the 

fourth ventricle, is considered to be the main source of norepinephrine in 

the central nervous system (CNS) and plays an important role in relieve 

pain in the body. Administration of excitatory amino acid transporters 

(EAATs) would be an applicable way of removing extra glutamate from 

synaptic space to prevent excitotoxicity is. Among these transporters, 

the activity of astrocytic glutamate transporter-1 (GLT-1, the equivalent 

of human EAAT2) is critical to remove the excess glutamate from 

synaptic clefts. 

Aim: In the present study, we examined the effect of GLT-1 transporter 

on the response of Locus Coeruleus (LC) neurons and the sensation of 

pain in the rats. 

Materiales & Methods: Male Wistar rats were divided into three groups 

including the control (CNT), ceftriaxone (CFT) and dihydrokainic acid 

(DHK) groups. Animals were given intraperitoneal injection for 9 days, 

afterwhich the behavioral and electrophysiological experiments were 

performed on 10th day to determine the activity of LC neurons and 

sensation of pain. Finally, immunohistochemistry was performed to 

show increased expression of GLT1. 

Results: Results of this study revealed that CFT increases the GLT1 

expression and also decreases the duration of pain sensation in rats but 

inhibition of GLT1 activity by DHK showed no significant changes. 

Furthermore, the results of electrophysiological studies showed that the 

frequency of spontaneous firing rate of LC neurons was not significantly 

different between the groups but the evoked responses showed 



 

 

significant decrease in CFT group compared to CNT group, while there 

was no significant difference between the DHK and CNT groups.  

Conclusions: Administration of ceftriaxone, through an increase in 

GLT1 expression, results in a decrease in duration of pain sensation in 

rats. It also decreases the frequency of responses in LC neurons 

following painful stimulation with no effect on basal activity of neurons. 
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