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Therapeutic Effect of Traditional Chinese Medicine on Epilepsy via

Modulating Neuroinflammation Signaling Pathways: A Review

GUO Xiangxin"?, SONG Zhenguang', KAI Yinhua', YANG Xin', JIANG Cui'", TIAN Rong"
(1. Chengdu University of Traditional Chinese Medicine (TCM), Chengdu 611137, China;
2. School of TCM , Xinjiang Second Medical College, Karamay 834000, China)

[Abstract] Epilepsy (EP) is a chronic neurological disorder caused by abnormal synchronous discharges of neurons.
Currently, most patients primarily rely on antiepileptic drugs for treatment. While effective, these medications carry significant side
effects and require long-term or even lifelong administration, severely impacting quality of life and imposing a persistent economic
burden. Therefore, further elucidating the pathogenesis of EP and the antiepileptic mechanisms is of great significance for
developing safer and more effective therapeutic strategies. With the holistic regulatory advantage of synergistic effects via "multi-
component, multi-target, and multi-pathway" modes, traditional Chinese medicine (TCM ) exhibits great potential in inhibiting
neuroinflammation and apoptosis by modulating EP-related signaling pathways. In recent years, traditional Chinese medicine

(TCM) , leveraging its multi-component, multi-target, and multi-pathway synergistic effects, has demonstrated the potential to
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positively influence epilepsy-related signaling pathways, playing an active role in neuroprotection and disease regulation. This study
systematically reviewed key signaling pathway mechanisms involved in the pathogenesis and progression of epilepsy, along with
the regulatory effects of TCM formulas and their individual active components on these pathways. Relevant literature from the past
decade was retrieved from databases using keywords such as “epilepsy, 7 “signaling pathways, ” and “traditional Chinese
medicine.” Research findings indicate that multiple signaling pathways—including mammalian target of rapamycin (mTOR) ,
mitogen-activated protein kinase (MAPK) , nuclear factor kB (NF- «B) , cyclic adenosine monophosphate (cAMP) ,
phosphoinositide 3-kinase/protein kinase B (PI3K/Akt) , Wnt/8-catenin, and AMP-activated protein kinase (AMPK) play central
roles in regulating pathological processes such as neuronal excitability, synaptic plasticity, neuroinflammation, oxidative stress,
apoptosis, and autophagy. These pathways constitute the crucial molecular basis for epilepsy development. Multiple traditional
Chinese medicine formulas(e.g., Chaihu Longgu Mulishi Tang, Chai Bei Zhi Xian Tang, and Jia Wei Chai Hu Shu Gan Tang) and
active components(e.g., curcumin, gastrodin, and tanshinone II,) can effectively inhibit abnormal neuronal discharges, mitigate
neuroinflammation and oxidative stress damage, and reduce neuronal apoptosis by targeting these pathways, thereby exerting
neuroprotective and antiepileptic effects. This review systematically combs through the mechanism of action of TCM in multi-
pathway coordinated regulation, finding that its effect is mainly reflected in the regulation of neuroinflammation-related signaling
pathways. The core lies in the coordinated inhibition of the neuroinflammation pathway centered on the NF-«B signal, and the
linked regulation of key pathways such as PI3K/Akt/mTOR and AMPK that involve cell apoptosis and metabolism. This provides a

theoretical basis for explaining the pathological process of EP and the mechanism of TCM intervention, and also offers new ideas

and directions for the modern research on the prevention and treatment of EP with TCM.
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82 i #2 TLR4/NF-kB(IN 28 R . KK E ) .HMGB1/TLR4/
NF-«B (@1 i 1k &2 5 ) . HMGB1/RAGE/NF-«B ( {1 it Jz
%) M p38 MAPK/NF-«B (1 K FR# E k AIKE 20 ) 24
55, ST A U Sk R AT B IR BHLT o [, o 28 e O B
T AR B8 SCTRAE B0 AR RN 5 H At PR 3P AL 1 R EE A 491
i@ i PI3K/Akt/mTOR %3 #% (UN 22 8 & RALE AR —
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