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Research progress on the regulation of glutamate in traditional Chinese
medicine for treatment of depression
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2. Hebei Key Laboratory of Integrated Traditional Chinese and Western Medicine for Diabetes and Its
Complications, Tangshan 063210)

[ Abstract ] Glutamate is a major excitatory neurotransmitter in the central nervous system and a potential
neurotoxin. During the development of depression, the glutamate concentration increases in the hippocampus. When
glutamate accumulates, it causes serious damage to neurons and brain tissue, aggravating the depressive state. Therefore,
glutamate accumulation may be a major mechanism of depression development. Astrocytes, glutamate transporters, and
glutamate receptors play important regulatory roles in the glutamate concentration. This article reviews the mechanism-of-
action of traditional Chinese medicine on depression by regulating astrocytes, glutamate transporters, and glutamate
receptors, and provides new ideas to explore treatment of depression by traditional Chinese medicine.
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Figure 1 Glutamate cycle diagram

F R Shin SV AE N 2K T B AR AE R
mPFC H1 &I mGluRS [y # 1k Fal I FRAR, H/
B mGluRS 2K J5 b 25 3R B0 B S (9 SR AE AT
MUY ESE T AR RS2 AR IR B3R T i
B, I, X As B R IREE s K A&
PR 2 R IEA T IR A 0T LA Glu e N 41 245 A%
AR, B BRI T I AR AE A/

3 HEZAX Glu B ATIER

3.1 HEZHTEX As RiFE
311 PRy

AU DA B0 A0 U A M 1y T LA % M I
B B AR, B R4 BT IR 8, AL AR AL
il 7T e 5 0 0 K T B K 32 IR (glucocorticoid
receptor, GR ) F1 %% 1k 4= & A F - B ( transformation
growth factor-B, TGF-B) A 5, GR ] LI i Z A&/
%% TGF-B BEL, TCF-B AT As B Y IIRE,
As BB 2 vl DI INXS Glu M4 382> Glu H#E
LR BA T IARAE VR A 55 i A R
BT LI As i — 2015 AL, A B R im 1A )
Glu Iz DIRE vl /b 20 i TR B Glu O MERR , 2 i
F P00 AR AR DY B 2R 4 R M B 1 ( glial
fibrillary acidic protein, GFAP) 2 As B N AR
LB, RHAEREREY S . B BORYTIAR

i FHFIS R IE K B SE 56 v, GRAP (1) 3 3R FE A AU 2]
LT B E RN, B HCT WS, GRAP 3Rk 1
TR UESE T M RS I As ROBCEY
3.1.2 gk

NS BAF 0] DA IR E K BB R AEFE 1Y) As
ZEBREREDIRERT, S As I AEBE BHEE B 1
Cx43 BRI IK -, {2 00 5% B Pz 3l P ™ 4
As DIE I Sy R As AR
3.1.3 %%

WFFE L2 00, B B 25 | P 6 7RI Ll 3 AT i
KB As TEASFURBIAES L, 1R YT 4 RIS AU 20 L 20 H 4
WL IS ITGE A Glu R e T
PEFE ) A L IR DU O S BE AR R K
BT GFAP 14 40 M % e (o i % 5 H 3% 2 1
GFAP F A1 mRNA &80, X As TR &A RIF &
SRR, i AT Be S R S BT AR F ) FEZE AL,
GBI R 2T e As BITEFIBLA
3.2 HEHFEMASBEEENARER
3.2.1 WEE

NSRRI AR IE 1 F 5 7 I R IR T
AR S R MARIE ROR R RS &
B, AT R 18 1 R I ARAR B K BRI T 4 R i i
& EAATs \VGLUTs ik E B WIEM ., 4T /045
W5 1 D213 b Glu KWK, 7 EAATI



136 P AR 2 2R 2024 4F 3 A% 34 45 3 1 Chin J Comp Med, March 2024, Vol. 34,No. 3

R1 PERAYTIEXT As BYE SIS

Table 1

Animal experiment on the improvement of astrocytes by traditional Chinese medicine therapy

EMUSIgEN
Traditional Chinese
medicine therapy

[BEISEA

Target audience

YD

Mechanism

9 GR . TGF-B1 MYk, MIniif S As B i3 im

Upregulation of GR and TGF-B1, induces an increase in As quantity

Pt As B9IE—205 46, _EI# GS (GFAP GLT-1 H9ZE 133K
Promote further activation of As and upregulate protein expression of GS, GFAP, and GLT-1

TIH Cx43 BRRRAKF, PRIP NI RE , B A i A= 17 R

Downregulation of Cx43 phosphorylation level to protect cell function and increase cell

NAEEC I 2 AN O R 2 SR IR B8 S s i AR A B Bl
Number of cells increases, the number of microtubules and microtubules increases, and the
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WG T g
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Table 2 Animal experiment on the regulatory effect of traditional Chinese medicine therapy on glutamate transporters

BT
Traditional Chinese

PEHIXT %

L. Target audience
medicine therapy €

YR

Mechanisms

/NSt 4
EAATs, VGLUTs
Xiao Chaihu Tang s, VGLUTs

FE VAR 71

EAATs, VGLUTs
Zuogui Jiangtang Jieyu Fang * :

J»»ﬁ ﬁﬁﬁ( [46-47]
Xiaoyao San

EAATs, VGLUTs

R L

Ganoderma EAATs,VGLUTs

lucidum polysaccharides

K
Chrysophanol

A i >

Aged garlic extract

UGN S RGR R
Chongmai electroacupuncture,,
music electroacupuncture

ERIA s A

Acupuncture of

EAATs,VGLUTs

EAATs, VGLUTs

EAATs, VGLUTs

EAATs, VGLUTs

Taichong
and Hegu

BRI T IX Glu i, [ EAAT1 EAAT2 EAAT3 mRNA FIZE [0k
Reduce Glu content in the hippocampus and upregulate the expression levels of
EAAT1, EAAT2, and EAAT3 mRNA and proteins

FHE AIR Fl EAAT2 (33K
Regulating the expression of A1R and EAAT2
b PRI ARAE K B S ARG B )2 R EAAT1 EAAT2 ZE 1 &% mRNA £k

Upregulation of EAAT1, EAAT2 protein and mRNA expression in the
hippocampus and prefrontal cortex of depression rats

AT K EBUR T GLAST (GLT1 EAACL 933k
Upregulated the expression of GLAST, GLT1, and EAACI in the rat brain

Wi T RS GLAST SR 35 7K FAK

Reversed ammonia induced decrease in GLAST gene expression levels

P95 VGLUTs A MR
Regulating the expression of VGLUTSs protein

VAR DA EAATL EAAT2 K35k
Upregulation of EAAT1 and EAAT2 expression in the hippocampus of rats

EIERTAI B2 JZ T EAATT EAAT2 I GS 23k
Upregulation of EAAT1, EAAT2, and GS expression in the prefrontal cortex
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Table 3 Basic experiment on the regulatory effect of traditional Chinese medicine therapy on glutamate receptors
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Traditional Chinese
medicine therapy
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Glutamate receptor
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Glutamate receptor
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il NMDAR 2R H1S) T, A%
Decreased NMDAR affinity, reduced excitability, and reduced Ca®" influx

mGluR1 1 CaMK Il B 3534 §E FRAR, 17 GluR1 ,CaMK Il o 3% .35 14755
MGIuR1 and CaMK II B expression levels were significantly reduced, while GluR1
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B Ca®t I

TR Glu &k R HAZ K NR2A | GluR 1, mGIuR5 mRNA f{j33k
Downregulation of Glu content and expression of its receptors NR2A, GluR1, and

mGluR5 mRNA
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Reduce intracellular Ca®* accumulation and inhibit the expression of glutamate
receptor NMDA
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Increase GluR1 phosphorylation at its PKA site and promote AMPA receptor activation
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Antagonism of NMDA receptors overactivated by glutamate and reduction of NR2B
subunit expression
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Increased expression
the hippocampus

of AMPA receptor subunits GluRl1 and GluR2 in
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Upregulate GluR2 and GluR4
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