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[ Abstract] The annual incidence of neurodegenerative disease has been increasing with the aging of the global
population, seriously affecting the quality of life of elderly patients and imposing a heavy burden on society. Glycyrrhetinic
acid, which inhibits neuroinflammation and protects neurons, is one of the main active ingredients of the traditional Chinese
medicine Glycyrrhiza glabra. Increasing numbers of studies are focusing on the mechanism of action of glycyrrhetinic acid
and its derivatives in neurodegenerative disease. This review summarizes studies on the effects and mechanisms of action of
glycyrrhetinic acid and its derivatives in Alzheimer’s disease, Parkinson’s disease, amyotrophic lateral sclerosis, multiple
sclerosis, and cerebellar atrophy. Additionally, the future applications of glycyrrhetinic acid and its derivatives in
neurodegenerative disorders are discussed.
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Table 1 Mechanism of action of glycyrrhetinic acid and its derivatives in various models of neurodegenerative diseases

Ingredient Model Mechanisms of action Reference
~ « To-
oek 3 x Tg-AD N2,  GCL,  GSH , N2,
tivates ates G stimul: o < [22]
GCL inhibitor-treated neurons in 3 X {\Ltlvdtes Nif2, u[.)regulates GCL, sllmuliiles GSH synthesis, promotes Nrf2 entry
. into the nucleus, improves neuronal survival
Tg-AD mice
DCFS ’ :
i . .. . ] s e . . . "80"
DCFS-treated astrocytes Reducing excitotoxicity by inhibiting hemichannels, limiting excessive
glutamate release
HIV , )
HIV-treated astrocytes Acts on hemichannels and gap junctions to reduce apoptosis
PGN Cx43 s
. . Inhibition of connexin Cx43  expression and inhibition of  pro- [82]
PGN-treated microglia . . .
inflammatory signalling
3-Bromo-cADPR CD38/cADPR s CD38, ATP
18a-GA [37]
Promotion of CD38/cADPR-depe signalli tivation of CD38 atte
§-Bromo-cADPR-treated microglia ermotllon of C 3.8/c' R dependent.%lbna ing, activation of CD38 attenuates
microglial apoptosis triggered by excessive ATP release
BALB/c NSCs N2, , som ., ROS -,  NSCe , o0
. . Up-regulation of Nrf2 protein level, promotes SODI expression, reduces ROS
NSCs in BALB/¢ mice . L . . . i
accumulation, maintains the proliferative potential of NSCs
BPA NSCs . U,Pb’ ~ . ’ . NSCS .. . OQ [76]
Activation of UPS, increase in proteasome activity, promotion of NSCS
BPA-treated NSCs . . .
proliferation and differentiation
LPS IEC-6 Cx43 , (48]
LPS-treated IEC-6 cells Inhibition of Cx43 hemichannel opening, reduces pro-inflammatory factor release
MMC ERK/Nrf2 s DNA
- . . o - [74]
MMCotreated human fibroblasts Activation of EBK/NI‘Q pathway, attenuate DNA damage and oxidative stress to
reduce apoptosis
CUMS Wistar BDNF/TrkB , 5
CUMS-treated Wistar rats Activation of BDNF/TrkB signalling pathway, reduce neuroinflammation
JAK1/STATI  NF-«kB s C s
BPA Wistar [32]
BPA-treated Wistar albino rats Inhibition of JAK1/STAT1 and NF-kB signalling pathway, inhibits cytochrome C
release and reduces neuronal damage
C57BL/J6
SOD , [86]
Whole brain ischemia-reperfusion- ~ Enhances SOD activity, exerts anti-inflammatory and antioxidant effects
treated C57BL/J6 mice
MBP s S s
CpPZ KM [64]
CPZ-treated KM mice Up-regulation of MBP expression, reduces demyelinating phospholipid damage,
reverses the direction of microglia polarisation, improves locomotion in mice
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MPP treated PC12 cells Limiting GSH reduction, inhibiting Caspase-3 activation, reduces apoptosis
PI3K/ Akt s Bax/Bcl-2 s Caspase-3 s
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6-OHDA-treated PC12 cells Activates PI3K/Akt signalling pathway, reduces Bax/Bcl-2 ratio, inhibits
Caspase-3 activation, reduces cytochrome C release, reduces cell death
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LPS s NO .PGE2 s ROS
LPét ted h Inhibits NF-kB signalling pathway transmission and PI3K activity, reduces the [34]
-treated macro S
e acrophiage production of pro-inflammatory factors such as TNF-a, IL-6 and IL-1B, inhibits
NO and PGE2 production, ameliorates ROS accumulation
Nif2 s TREM2 s
MPP [44]

MPP-treated microglia

Up-regulation of Nrf2 levels in the nucleus, initiates TREM2 transcription,
activation of anti-inflammatory microglia
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