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Research progress on the regulation of glutamate in traditional Chinese
medicine for treatment of depression

LI Chao', LI Jian', GAO Zhenan', SHEN Mingyu', PU Jingjing’, WANG Meng'*
(1. College of Traditional Chinese Medicine of North China University of Science and Technology, Tangshan 063210, China.
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
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Table 1

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

STk
Traditional Chinese
medicine therapy

[BEPSEA

Target audience

DL

Mechanism

9 GR . TGF-B1 MYk, NS As B ry3am

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

Pt As BYIE—2 054, _EI# GS (GFAP GLT-1 HZE 133K
Promote further activation of As and upregulate protein expression of GS, GFAP, and GLT-1

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

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

MRS 2 | BN I I 2 SRR B B s AR B B B
Number of cells increases, the number of microtubules and microtubules increases, and the
density and vacuolization of mitochondria are improved

GFAP PHIAIME B Y il B B £ ). GFAP Z& 1R mRNA F &34n

V(42 A BRI
Zuogui Jiangtang Fang As
P y7,136] .
WG T g
Decoction for Activating As
Blood Circulation )
B i anie il LA GFAP Bk
Xiaoyao San As Upregulation of GFAP expression
Je 1Ry BRIP40 M
Ginsenoside As .
survival rate

il e 2 e o [40] Lo
FORIF 2 P
Acupuncture at Baihui As
and Neiguan acupoints

| S o [41] .
PRI R A
Acupuncture at As

Siguan acupoint

Staining of GFAP positive cells deepens, the number increases, and the content of GFAP protein

and mRNA increases

EAAT2 EAAT3 mRNA FIZE (A (£ 85 8%& 7,
MR ia S EJEMER, I Glu 552, I
ASHER S IE S A U AR A AR O e A R
BRBIR AT E M 23, nT LUV S AIR 1 EAAT2
(235, ATR I EAAT2 7775 % F0 B V8 #5 3 bh IRlAE
R SE & P RIRKCETHE, AT LU Glu (19 5%
iE g oo B R E T . Ding 41 A Liu
L)L B BT LU P S R R B s A 7 1 %
BT TR R AE K SR S AT T B2 )2 EAATL
EAAT2 & mRNA ikt 2 SHIAEE T A B
BITTE .
3.2.2 ik

RZZBEEe LK Bk EAATL GLTL
EAAT3 (363K, Ik Glu (975 4, B A &R 2%
PEBRE Bl Bl 28 22 G453 405 T A0 A Bl 2 1Y) &
PE ) BT R IR B A R A S
As i B AR i Mg e, 1R T 2055
EAAT1 JER IR UGE T R @A RER ., &
FRFGEUESE , KR 2 B vl B3l 2F % VGLUTs &
P 10 22305 2K 52 00 98 il i Glu AR 00 82l 1 440 i
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3.2.3 %
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— 020 2 BT OR[A] B 27 A R i
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FEATEHIRYT IR SRR AL PRI T S 40 v, & 30
PRI K B S ] 2P Glu &1 IR B T, (H R AN T
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RS R 28 AE I AIRAE 2 9 Hh 19 B 21 o 3 o
R, WD Glu MERR SR HARSC R R K 3R Al e 2
JEIT A LGB 25 19 7 18], 40 GluR 5470750 54
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2 RS T PR 2t T RAGE i A% Glu kB K HAH
RINE, B Glu HERX R 2 it 2367 1
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P 2552 7 sl A s Hp B 24 2 I 4 A G A &
MR im MR S sz (R BT MARAE RO VR . TRy
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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 7 4
EAATs, VGLUTs
Xiao Chaihu Tang s, VGLUTs

FE VAR 71

EAATs, VGLUTs
Zuogui Jiangtang Jieyu Fang * s

J»»ﬁ ﬁﬁﬁ( [46-47]
Xiaoyao San

EAATs, VGLUTs

R L

Ganoderma EAATs, VGLUTs

lucidum polysaccharides

K
Chrysophanol

A i >

Aged garlic extract

UGN PRGN 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 &, [ EAAT1 EAAT2 EAAT3 mRNA FZE [0k
Reduce Glu content in the hippocampus and upregulate the expression levels of
EAAT1, EAAT2, and EAAT3 mRNA and proteins

PHE AIR Fl EAAT2 (363K
Regulating the expression of A1R and EAAT2
b PRI ARAE K B S AT A 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

IR T K EUR P GLAST (GLT1 EAACL %3k
Upregulated the expression of GLAST, GLT1, and EAACI in the rat brain

Wi T R155: GLAST B R 357KF-FAK

Reversed ammonia induced decrease in GLAST gene expression levels

P95 VGLUTs A MR
Regulating the expression of VGLUTSs protein

VAR DA EAAT] EAAT2 K3k
Upregulation of EAAT1 and EAAT2 expression in the hippocampus of rats

EIARTAI B2 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

ek
Traditional Chinese
medicine therapy

TEIR 5

Target audience

YR

Mechanism

[P

Suanzaoren Decoction

BRI

Glutamate receptor

AL

H R Y
Yue Ju Wan and

BRI

Glutamate receptor

Ganmai Da Zao Tang

Ay L] BHERZ
Paeoniflorin Glutamate receptor

HS AR
Pineapple glycoside

BT

Pueraria lobata

AB AT

Ginsenoside

R P
Acupuncture at
Siguan acupoint

BT 45 B =R
Acupuncture at Baihui, Yintang,
and Sanyinjiao

BRI

Glutamate receptor

HAERZIR

Glutamate receptor

BREAMRZAR

Glutamate receptor

BRAMRZAR

Glutamate receptor

Glutamate receptor

il NMDAR R H1S) T, BEAR%
Decreased NMDAR affinity, reduced excitability, and reduced Ca®" influx

mGluR1 1 CaMK Il B 3534 5 E FRAK, 1T GluR1 ,CaMK Il o 3% .35 14755
MGIuR1 and CaMK II B expression levels were significantly reduced, while GluR1
and CaMK Il a significantly increased expression

B Ca®t I

TR Glu ik R HAZ K NR2A | GluR T, mGIluR5 mRNA f{j33k%
Downregulation of Glu content and expression of its receptors NR2A, GluR1, and

mGluR5 mRNA

FEARATNL P Ca™ BUHERL D48 2R 32 A NMDA 192635
Reduce intracellular Ca®* accumulation and inhibit the expression of glutamate
receptor NMDA

HEINH: PKA 75 19 GluR1 BERRILIF e AMPA Z A%k
Increase GluR1 phosphorylation at its PKA site and promote AMPA receptor activation

O B ERGE It NMDA SZ {4, FEAIC NR2B WAL 35
Antagonism of NMDA receptors overactivated by glutamate and reduction of NR2B
subunit expression

T T X AMPA SZ KW GluR1 1 GluR2 f93i%
Increased expression
the hippocampus

of AMPA receptor subunits GluR1 and GluR2 in

L4 GluR2 #l GluR4
Upregulate GluR2 and GluR4
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