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Abstract: The microbiota-gut-brain axis has received increasing attention due to its possible biological
basis in regulating mental illness. The gut microbiota is closely related to neuropsychiatric diseases such as
depression. It can affect the development of depression through interaction with the “gut-brain axis”.
However, the mechanism between gut microbiota and depression is not yet very clear. In-depth studies of
the realtionship between microbiota-gut-brain axis and depression help us to recognize and understand the
depression from another perspective. Regulating the composition of gut microbiota to treat and prevent
neuropsychiatric diseases such as depression is one of the future research directions, which also provides
new ideas for exploring the mechanism of Chinese medicine treatment and prevention of depression.
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Table 1 Improve depressive symptoms with probiotics
ETRC I | X5 AL HR YRR YERIBLH]
No.  Probiotics Object and treatment Effect Mechanism of action

1 Bifidobacterium longum/ 50 rats, chronic unpredictable

L. rhamnosus™! mild stress (CUMS) model,
treatment with or without
Bifidobacterium longum/L.
rhamnosus

2 Lactobacillus helveticus General population, taking
R0052 and Bifidobacterium Lactobacillus helveticus R0052
longum R0175% and Bifidobacterium longum

R0175 for 30 days

3 Bifidobacterium E41 and C57BL/6J mice with a 5-week

M2CF22M7H! chronic unpredictable mild stress,
administered with lactic acid
bacteria (LAB)

4 A mixture of living SD rats, intervened with a
Lactobacillus mixture of living
rhamnosus and Lactobacillus rhamnosus and
Bifidobacterium longum™®  Bifidobacterium longum

5 Bifidobacteria infantis'”!  Sprague-Dawley rats, treated for

14 days with Bifidobacteria
infantis

6 Lactobacillus CUMS mice, intervened with
kefiranofaciens Lactobacillus kefiranofaciens
CGMCC2809 (ZW3)1*1  CGMCC2809 (ZW3)

7 Lactobacillus Double-blind: 40 patients with
acidophilus/Lactobacillus  major depressive disorder, age
casei/Bifidobacterium ranged between 20 and 50y,
bifidum® randomly received either

probiotic supplements or placebo
for 8 weeks

8 Lactobacillus helveticus Adult specific pathogen free

N

Probiotics have
antidepressant effects and
have considerable effect
on the regulation of 5-HT
metabolism

Reduced overall score of
hospital anxiety and
depression scale (HADs)

Have an antidepressant
effect in mice partly in a
5-HTP dependent

5-HT in colon|, 5-HT in prefrontal
cortex and hippocampust

5-HT levels and brain-derived
neurotrophic factor concentration in
braint

Probiotics protect the brain Expression of GABA-A receptor o5 and

from chronic depression
and memory loss caused
by gut microbiota
disturbances

The probiotic
Bifidobacteria infantis
has the potential
antidepressant properties

L. kefiranofaiens ZW3 as
a probiotic food may
improve depression by gut
microbiota regulations

Beck depression
Inventory total scores|

Anxiety and depression|,

(SPF) SD rats were subjected to non-spatial memory?

21 days of restraint stress.

Probiotics were provided every

day during stress.

d subunits in the hippocampus?

IFN-y, TNF-a, IL-6 cytokines|, plasma
concentrations of tryptophan and
kynurenic acid?, 5-HIAA concentration
in the frontal cortex|,
dihydroxyphenylacetic acid (DOPAC)
concentration in the amygdaloid cortex|
ZW3 regulates biochemical disorders in
the metabolism of
hypothalamic-pituitary-adrenal axis,
immune systems and tryptophan due to
stress

Serum insulin levels|, serum
high-sensitivity C-reactive protein
(hs-CRP) concentrations

Plasma corticosterone (CORT) and
adrenocorticotropic hormone (ACTH)|,
plasma interleukin (IL-10), hippocampal
serotonin (5-HT) and norepinephrine
(NE)1, hippocampal brain-derived
neurotrophic factor (BDNF) mRNA
expression?
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WL ARIEATI . JERE . SRS AR SR
TEIR 7K b, B RCRAED 1 385 IR A A
SRBEERE, W TR B ERE IR R, Dk
PARFEAT 5 Z R RV R AL AT RE 5 % B A D
e, NeZMiRmIE S P RS AR
25 24 W LA 38 0 A8 1k AN T 00 I 0N 3 (chronic
unpredictable mild stress, CUMS)#RI K Bl it A= Myt
) ZZRENE, 1325 [m1H CUMS #ERIK B iE i b
PR AR ER RS, BN EE5miERE
T A NG TR 1 7= A A S0 I i e 0 5y 10 3 34
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1. B MRS i 0 B IR P R R B
o VA JBE 1) /N BRE AT A 2 DR AP R BR S sz A8 M T 0
HRAE 45 FIEAR B p 2 e 1o 3 G-
TR B5-HT o0 MBS PV A-BRBRIR IR T 521 T0
1255 8 - R 2278 5 - (protein Kinase A-
cyclic adenosine monophosphate response element
binding protein-brain derived neurotrophic factor,

PKA-CREB-BDNF){5 5145, B35 T 1 5 s Gk
R BB F S AR AR | AR IEREARE, Aj259F A
A WEEBTIARIE M, ol A R PR e
R, FebE PR, PE AT R H R
YRR FEAHRIDE R A2 40 AT 38 52 14 0 45 A= T
()= BT i B A IR AR IEAh, ATEGTT
AL W A R PR OR R R, AT gl o i
i i i R i A ARV E FACT . 2, B
AT RE AT B 253R T TAREE (BT S, S 240 BEiE
it 8 AR B HTIABE ]

Ti5h, HRXAE WA B EAAAER, JER
AR VR A AT RE 2 38 2 % i iz il ) 3 45 S0
(8 et e AT L gt B L T A M ol
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7 NG
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RS IABE S B R E AR R R, TR E
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o BEE A - - Il 5 W ARAE 5C RIER T, B
A B F XS PABIE &R ML R, TiESE R 2%
TARAE R B RE Y E T, Rilm PRI A7 AR
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FEVRTT IR, 4R G - O o - R 195 0 B -
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b WEMFCIL BRI . LA GE Z AL, fU
FE T LB ARAR . 370 %P R G W 9 4 50
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