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Mechanism of pain hyﬁersensitivity of diabetic neuropathy involving functional
interaction of TRP channels and AMP kinase
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In this study, we demonstrated a functional interaction between AMP
activated protein kinase (AMPK) and transient receptor potential (TRP) channels in dorsal root
ganglion (DRG) neurons, in which AMPK activation resulted in downregulation of membrane-associated
TRPAL and its channel activity in both short-term and long-term manner. Treatment with two AMPK
activators, metformin or AICAR, inhibited TRPAL activity in DRG neurons by decreasing the amount of
membrane-associated TRPAL. Conversely, in diabetic db/db mice, AMPK activity was impaired in DRG
neurons, and this was associated with a concomitant increase in membrane-associated TRPAl and
mechanical allodynia. Notably, these molecular and behavioral changes were normalized following
treatment with AMPK activators. Our results identify AMPK as a previously unknown regulator of TRPA1

channels. AMPK modulation of TRPA1l could thus serve as an underlying mechanism and potential
therapeutic molecular target in painful diabetic neuropathy.
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