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Therapeutic Effect of Traditional Chinese Medicine on Epilepsy via

Modulating Neuroinflammation Signaling Pathways: A Review
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[ 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. By reviewing relevant literature from Chinese and

English databases over the past decade, this paper provides a systematic review of the key signaling pathways involved in the
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pathogenesis and progression of EP, as well as the regulatory effects of TCM formulas and individual active ingredients on these
pathways. Research findings indicate that multiple signaling pathways, including mammalian target of rapamycin (mTOR) ,
mitogen-activated protein kinase (MAPK) , nuclear factor- kB (NF- kB) , cyclic adenosine monophosphate (cAMP) ,
phosphoinositide 3-kinase/protein kinase B (PI3K/Akt) , Wnt/8 -catenin, and adenosine monophosphate-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 TCM formulas (such as Chaihu Longgu Mulitang, Chaibei Zhixiantang, and Jiawei Chaihu Shugantang)
and active components (such as curcumin, gastrodin, and tanshinone I ,) 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 the mechanism of TCM in multi-pathway
synergistic regulation, finding that its effect is mainly reflected in the regulation of neuroinflammation-related signaling pathways,
with the core mechanism involving 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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NF-«B {5 5 38 H U 58 dh 26 0 9 121 K B %0 28 ] 3 3k 4 71
TLRA/NF-xB {5 53 [ , o3 0 AU 5 19 EP &A™, b4,
PR 0 T 3 Ak S Akt R G L B8 -38( GSK-38)/NF-«B
i U BP K BUR 4. 1K 2% Z R BE I D EP & 1E R
T T Ao 28 T4 405 B 4 iE R0, FEAL I T g 5 40 il p38 MAPKY/
NF-«B {5 530 B 36 pAE 51 i ple 22 00038 3 10 ) HMGB 1/
HHWESE AL 2R 77 ) 52 7K (RAGE ) /NF-«B 18 %, FRAR T i 48
K 72605, AT 22 fi% BP R BRUAY M 28 48 ™
2.4 T I cAMP {5 508 IR YT EP (b MU 2R w5 A
FER S I Tl IS, 45 A FEREIT T 5 I PR 42 58 Fir 4], by 3%
X PR R AEH A B A A, B A
AR VE A o SR Bon %O W] L EP K U T 4140
AC.cAMP.CREB % p-CREB & [1 315 , AL 8 45 Hil 0 14 %
38 T 3 K2 3 e 42 T g, 1/ AL 7T 68 5 08 45 ACY
cAMP/CREB {55 5+ s 3% 28 fil ] ¥8 M A5 510, 280 B N R
AE R 5 40 4F EP i & 40 41 7h PKA .CREB mRNA 5% H % ik |
cAMP K-} BDNF 4 H 23k , 48 7% Ho ] 5838 i 0% cAMP/
PKA/CREB {553 Wl 4 28 90 , R HEHT EP FE ™Y
2.5 W25 PIBK/AKt (R 53 BKIR 97 EP WAL BE A U
FORWEZIE) BB R R CEE R R M KT
W TN AE G TR, SRR R R AT R
F AR T EP K BURE T 414U PI3K 5 Akt A 2 1L K S, sk R
AR AL K T R A AL, B bR 28 A 0 4 T e S U
PI3K/Akt {5 538 A 5 b i i 25 5 1 ol E 98 EP K R
7§ 5 CAl X PI3K , p-Akt } p-GSK-3B8 % 1 % ik , I 1% PI3K/
Akt/GSK-3B 15 & il % , Bh 35 X #f 28 o #5845 0T 501 2 2T g 12
IR T KA 2 R R Y IR RIS IR e B L AR A —
il P 1 T e 1 S R R R IR AR TR S EP AR A R R [IL-18.
TNF-«  FE 5 4 8 2 1 BE-9(MMP-9) | K & AL W 346 R [ 79—
B (MDA) 17K, 3 52 8 45 PI3K/AKt 5 53l #% A %5 5 1 EP
RAES, AL A RIS T BT EP K BB PR S T,
i 4k 3 B AR A & T B 1, FEAL I T R 5 OE PIBKY/AKt K
MAPK {75 53 6 | 4l 35 BE A8 P K 1 BT 1 I 2 B0 4R 560
A, £ E HAF A B R R YA T BIE 55 Rl i) PI3K/
AKUE 538 JE 0 W 1k R AE R HEPTEP /R .
2.6 25T Tl Wnt/B-catenin {5 538 H IR YT EP - JINBR 59 51 5
HF 3% W1 3l 3 b 8 miR-187 2% 3k , #F i 7 #i] B-catenin . £ Jifg J&]
% 1 D, (Cyclin D,) .c-Myc }2 Wnt3 {9 3 ik , M1 30 ) EP
1 3 0> EP /N LRGSR AR B R AR B R AL
KR I DURE 2220 AR AR N B B A8 R
& B MR R SES A R CH O AT A2
AL, B R R B R, TR FR R Tk WS R T IR T
EP 9 L ] 7T BE /& 18 i F ¥ Wnt/8-catenin {5 5 1l % F 9
B-catenin. Wnt3a 119 25 [ (19 2 35 , DA 40 1 ¥ 55 #i 22 5T 19 4
TR FNAYT EP R Y.
2.7 T AMPK {5538 #G Y7 EP - TFoE K B, S5 e
L vk 5 TT 1A EP K RIS S 41 2k AMPKal 5 H
T B, AH G - 2(Nrf2) By R 35, 00E AMPK/Nf2 {5 538 i
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B, T B AEGTIRAE . 205 RAE AL SR 254, BA 35
A L 38 K OT- i 2 8%, WY R W B — s 4T EPAE AL OF
AT L3 EP /N B TA 1 D AR R A, AL T AE L W 2 AMPK
BT TR AE Y BT 1 (SIRT ) 25 20 T Ak Tl 175 1 30 4 480
b R 810 45 A K. A6 PF & AT R S p-AMPK/AMPK |
p-CREB/CREB Fll BDNF # [ 3% ik /K ~F , A fiE il & i %
AMPK/CREB/BDNF 5 538 % , 71 il Pft 25 40 ffg 98 T )2 R 5
N, AT B3 EP R B 28 S Bt 405, % EP R B il 28 O 47 4
YT G BTk, R 25 05 (CUnSe i e 4 v LS DL ok
Sl VI SR BT 32 S ) B b 25 T R A (AN 22 B R RR
£ PS5 )8 g 18 % mTOR, MAPK , NF-«B .,
cAMP PI3K/Akt, Wnt/B-catenin , AMPK 4§ {i5 5 i % , & ¥ 9T
S BT R A WE s g oI S SRR,
AT S BB EP 28 O 4 Be e N R . i 2 5
5 BP AH G5 5 38 I 09 V8 AL, L K v 24 3 % B 43 9 4% EP
AH G AF 38 5 14V FE AL D035 5t R SR A A R
3 REERE

EP 1E 2 & 24 09 1 G0 DG 25 , Ho s I AR o M b 48 48
E R R A TR T H WS R il R S 2 R AR L
AT T WU 32 SU0 R 2 A B R G . Hh B 2 SR A
“ 2 Y -2 BB A -2 38 B VRO B 8 2 X NF-xB  PI3K/
Akt,mTOR ,MAPK . AMPK , Wnt/3-catenin £ £ 4% ¥ .0» 5 5
W 1Y RGeS IR EP G SRR £ e ik T, P2l
05 5 RORAY (1 25 BAE FR 9 AR JR B o1 — 1% 538 L 1 2
T 22 38 P R T IR TR LR G U < Tk S i 1) 2L
# mTOR/HIF-1a ., Wnt/B-catenin 2 MAPKS {5 5 jifi i , #4 2
AR 1K) 2 2k T 2% 5 S e B A0 005 3 K Ik 75 43 39V
F mTOR NF-«B, AMPK/Nrf2 {5 5 i J , 76 20 3% H W 5
RAE G R FAR R I B A 2% 45 R 5 mTOR . TLR4/
NF-«B PI3K/Akt/mTOR {5 5 i J% SC BB 07 1 S & i 105 1
52 RUEE BN 5 AR 2 2 0F M 28 45 A 43 I HT 1) p38 MAPK/
NF-«B . HMGB I/RAGE/NF-«B %5155 53 #% , Py [a] 41 61 o 22
it 5 TG . kL R 5 Ty e o £ 0 B B AN R AR
HEPARAS T I M55 P24, 78 RAE ] B EAL L B IR
W KA R O RS AR E L A R L T
B 2 R F BURRAE o A [R5 5 30 1% 76 EP 5 245 B v Ol
DK AEAE , i 4 38 5F mTOR . NF-«B . Akt. GSK-3 % 5 ft It
T XRE S h 7 I M 4 . mTORAE N #0075
£, 2 5 AMPK/mTOR {5 % i i 1Y H W 5 RE W AQ A 2
N5 PI3K/Akt HIF-1a %538 #% 52 H. , W8 15 i 22 0 A7 06 5 S g
-7 s NF-xB {5 538 #% ] 15 p38 MAPK . TLR4 HMGBI1 4
WA 5B, TE RAE SN P R A G TR R T Akt £ S PISKY
Akt {55 8 B 1 G5 4y 7 R 2 5 GSK-38.mTOR 53 {5 5
T A U S B AR A S AR S B R 4R X
S S [ 3 2o 5 Oy T S S 38 XS RO R T T A
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Sy R 2 2 BB T WU AL T B AT ko

3 5 R P B, 2 R REFE EP SR AL P Ak TR0 3R B
HASE o 2 G AS AN ST P B G, T R A A
V5 2T R T AL AR S O B Sl T A P Y G A
4l o hEE LG 2 sy -2 W0 - B R AOW, LB IR
EP (94 0 e W IE S5 1l 26 9 i A5 5 I 2% kAT 2 IR 0 R GE
. MR RV, b2 25 5 A RO A ARSI R T U 9
PR, T 2 38 4o 40 16] NF-wB {55 5l B He 1 i 22 o 930 3 %
FED R B A S5O0 - — 5 T, 1 22 F T CAn S8 in T 5 44 05 % ik
WIE BT RIRE AR R E ) 5 H 406 NF-«B (191 4k, B A%
TNF-o IL-18 %48 48 Kl - 2 3K 5 O — J7 I, v 24 58 3 i 97 4%
TLR4/NF-«B(WN 2 # F . KKK E )  HMGB1/TLR4/NF-«B (1l
SEF IR 5 77 ) \HMGBI1/RAGE/NF-«B ( 4 #fit iz %) J p38
MAPK/NF-«B (Ul KR K ARZ 208 % 2 A5 5 3, A%k
iE 4 TR Sk 28 4 0 [ BELUS o () s, e 24 38 o S R A 52 ST
P BP0 A O 5 b CR B R B A - 0 An 58 o PI3KY
Akt/mTOR %53 i (an22 85 2 JEALH AR ik I BR ) 72 2 3k
PG AE T (1 [RTERE TRT 00 o) 8 9 B o O 032 A3l 5 3 3k AMPKY/
Nr£2 {5 53 5 (00 5% 50 e 53 A o oy ) 1 27 i S Ak o7 384 P o
BRARGER o XA T o 2538 2 Y [R] T U 26 9 AE A O
%8 245 e JHL 5 H At 5 T B R A0 G 35 , S EXE EP o TR I 45 0 B A4
I T AR D W 2 A AR T e R 2
A2 5 WA FEBL R B AL T 7 A T R 220 ) AR B2 Al

LRI C IR T B 25 15 3 EP (4R A AL 52 50
Hh 223 % 22 B T ) 9 ) X 46 AR, HCAZE O FE T TR I) 41
VI NF-«B 155 %0 1 48 40 38 %, I8¢ 2l 4 15 PI3K/AKkY/
mTOR % AMPK %595 S 24 Jl A 16 8 172 5 Al i G 4 {5 5
B L IRBL L R BT 25T 28 JE B AR I A
MAITTR RIS AN LR A 2SS R T P2
RTINS . ARG AE B 2% 25 15 5 R G A %
51 AETRAG LR AZ O BIL T AR A BT 100 [ B Jon s A% P9 90 512 46
BRI I B0 AIE , Wt v 2 25 75 EP AS 7195 B0 B3 A 108 1% 30 4 b S
P, 40 JR X Ji 3 TR R - 2 0 35 AL SR S R AR E L U
S R TP 25 52 07 73R EP IO BB i . BP0l A2
L B v I 25 Z2 8 T TR 7 DA R BRIk s
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