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Toutong formula alleviates chronic migraine in mice by regulating the AGE/RAGE signaling pathway
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Abstract Objective To investigate the effect and underlying mechanism of Toutong formula (TTF) on nitroglycerin (NTG) -induced
chronic migraine (CM) in mice. Methods C57BL/6] mice were assigned to Control group, CM group, positive drug (FH) group, or low-,
medium- and high-dose TTF (TTF-L, TTF-M, TTF-H) groups. The up-down method was used to measure the mechanical withdrawal
thresholds of the hind paws and periorbital region, after mechanical stimulation to evaluate migraine-like behaviors. The serum calcitonin
gene-related peptide (CGRP), endothelin-1 (ET-1), 5-hydroxytryptamine (5-HT) levels,and interleukin-17 (IL-17) and tumor necrosis
factor a (TNF-a) levels in brain tissues were measured using enzyme-linked immunosorbent assays. Immunofluorescence was performed
to detect the expression of c-fos. Network pharmacology was used to analyze the signaling pathways of TTF against CM, followed by mole-
cular docking for verification. Western blotting was applied to detect the protein expression of the advanced glycation end-product (AGE) /
receptor for AGE (RAGE) signaling pathway. Results TTF effectively ameliorated migraine-like behaviors in CM mice; it significantly
downregulated serum CGRP,ET-1 and 5-HT levels,and 1L-17 and TNF-a levels in brain tissues, and it reduced c-fos expression in brain
tissues. Network pharmacology revealed that differentially expressed genes were mainly enriched in the AGE/RAGE signaling pathway.
Western blotting showed that TTF inhibited the expression of AGE and RAGE proteins in brain tissues. Conclusion TTF alleviates
migraine symptoms in CM mice, which may be mediated by inhibiting the activation of the AGE/RAGE signaling pathway , and by inhibi-
ting the release of inflammatory cytokines.
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Fig.4 c-fos expression in brain tissue of mice by Immunofluorescence x 100
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