Activation of spinal TLR7 contributes to the genesis of lupus-induced pain
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Introduction. Management of pain in patients with systemic lupus erythematosus (SLE) remains challenging due to the limited efficacy and safety of analgesics. The Toll-like receptor 7 (TLR7) plays a crucial role in the genesis of SLE. 
Aims. To determine whether and how chronic pain in lupus mice is regulated by spinal TLR7 signalling pathway.
Methods. Adult female MRL/MpJ-faslpr (MRL/lpr) mice, a SLE mouse model, and MRL/MpJ (MRL control) mice aged between 10 to 16 weeks were used. Behavioral tests were used to evaluate pain sensitivity in the animals. Western blots were used to measure protein expressions of the investigated molecules while immunohistology techniques were used to identify cellular location of the TLR7. Electrophysiological patch Clamp recordings were used to define alternations in synaptic activities induced by TLR7 activation in the spinal dorsal horn. 
Results. 1. MRL/lpr mice spontaneously exhibited thermal hypersensitivity, which starting at the age of 11 weeks and reached plateau between ages of 14 to 16 weeks. Concurrently, neuronal activity in the spinal dorsal horn was increased, evident by increased expressions of c-fos and p-ERK. These were accompanied by activation of microglia, production of IL-1b and IL-18. 2. TLR7 expression was elevated in spinal dorsal horn and present in microglia. 3. Intrathecal administration of the TLR7 antagonist attenuated the thermal hypersensitivity in MRL/lpr mice while administration of the TLR7 agonist induced thermal hypersensitivity in normal control mice. 4. Pharmacological activation of spinal TLR7 in normal control mice recapitulated molecular changes found in the spinal dorsal horn of MRL/lpr mice with thermal hyperalgesia. 5. Whole cell patch clamp recordings demonstrated that activation of TLR7 in the spinal cord results in increased glutamate release from presynaptic terminals and activity of postsynaptic glutamate receptors in the spinal dorsal horn. 
Discussion. Our study indicates that abnormal activation of the TLR7 signaling pathway contributes to the development of chronic pain induced by SLE. Our findings highlight that targeting the TLR7 or downstream effectors may be a promising strategy to alleviate chronic pain induced by SLE.
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