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Extended Abstract 
 The insular cortex (IC) of the brain has been conventionally considered the gustatory cortex [1]. However, recent study 

reported that the IC is associated with pain processing and modulation [2]. But the underlying molecular mechanisms remain 

unclear. The mammalian target of rapamycin (mTOR), a serine-threonine protein kinase, plays an important role in cell 

proliferation and differentiation by initiating mRNA translation in the nervous system [3]. Recently, mTOR and its 

downstream effectors have been shown to be involved in chronic pain such as neuropathic, inflammatory, and cancer-related 

pain in the spinal cord [4]. However, the role of the supraspinal mTORC1 signaling in neuropathic pain is still unknown. In 

the present study, we developed a microinjection technique to relieve neuropathic pain by infusion of rapamycin, an inhibitor 

of the mTOR, into the IC in an animal model of neuropathic pain. In addition, we investigated the role of mTOR signaling 

in the modulation of neuropathic pain.  

Under pentobarbital anesthesia, adult male Sprague-Dawley rats were subjected for neuropathic surgery, and the 

development of neuropathic pain was evaluated by measuring mechanical allodynia. For the microinjection of rapamycin, 

28-gauge guide cannulas were bilaterally implanted into the IC (AP: +1.0 mm, ML: ±4.7 mm, DV: − 5.8 mm).  Hamilton 

syringes and PE-10 tubing with injection cannulas were used. Behavioral test and western blot analysis were performed on 

post-operative day 3 after infusion of rapamycin (0.5 ul, 600 nM) through the injection cannulas.  

Nerve injury resulted in the development of mechanical allodynia. Microinjection of rapamycin into the IC reduced 

mechanical allodynia and the activation of mTOR signaling which is activated by nerve injury. Furthermore, rapamycin 

down-regulated the expression of postsynaptic density protein (PSD95) which is related with synaptic plasticity.  

These findings suggest that inhibition of mTOR signaling in the IC may be a critical molecular mechanism that 

modulates neuropathic pain. Therefore, the microinjection of rapamycin into the IC may be a potential therapeutic treatment 

for the relief of chronic pain such as neuropathic pain. 
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