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Mechanisms and therapeutic potential of natural polysaccharides in alleviating
depression via microbiota-gut-brain axis
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Abstract: Depression is one of the most burdensome mental disorders worldwide, and its clinical management still faces challenges
such as low treatment response rates and frequent adverse effects associated with conventional pharmacological agents. Recent
advances in the study of microbiota-gut-brain axis (MGBA) have revealed that gut microbiota and their bioactive metabolites play a
key regulatory role in neurological function by integrating neuro-endocrine-immune pathways, thereby offering novel targets for
intervention in depression. This review summarizes current research on natural polysaccharides that modulate the gut microbiota and
alleviate depression, systematically elucidating the multi-modal antidepressant mechanisms mediated via MGBA, and provides new
insights for advancing strategies for the prevention and treatment of depression.
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Fig.1 Multidimensional pathological mechanisms involved in depression

ST TR B T A AE RIS RE A B A
R EEVE . NIEE IpIE N s . s F A
BRI IR IMAE IR IE . GiRRONER 2 JERIZH02140,
XA R gt i AE Y- -l (microbiota-
gut-brain axis, MGBA) HH X4 RS (central
nervous system, CNS) HEATXUAIZZRL, ARG
PRZESR AL TR AL RS o I PRI 7 S 7R I AE 28
HAPAENTERE R, FARHE N R RENE TR (short-
chain fatty acid, SCFA) A/ Al Toll FEAZIA 4
(Toll-like receptor 4, TLR4) /#%[KF-«xB (nuclear
factor-kB, NF-kB) /M FHIMZ RAEHREI1. (HF
ERMZ, HEMAEYAMGES R BT E
55 SHMATE A, K REVR T IR P2
B 77K (brain-derived neurotrophic factor, BDNF)
IR AN L2358 7T 52 R 18191 JX M FLAH MGBA Ji
JIHASRE VR Y7 B B B 5

RN I AEAE I R IR K1, MUBEAH

% TR APUAM S YIS, BB IR
PRV i 8 B R R 5 2 AR TR RO, BRI 2
PEEIAR TR P24 SCFA, & #Filid Rk E 4 AE IR
AT R i b e e L I S RIS I R
AP FHR22), A TR IE S 2 8 T 3 i i K
FEPENLE CCEANARAT S, BLFE HPA FhIThREIEH 1L
128 ST HU ) FD A ) A 20 A S i 2 2427) TR AR
RGBT RS IR —RY0, BrEmE
Fom ik MGBA T HUHIACAE AR 2 4R (1) £
WENSHIEEREES, (2) ZRERRMEMEE
s (3) MGBA M- SFIMEHREHRN; (4) ZHET
1 R S -5 IRAE ) R, S R B ) B R R L AT 2
W& PR AL B AEZE
1 BERFESKRE

ARG 2R L PubMed. Web of Science. CNKI
T BB RS T 6 . 95%LL ERISCRRRE 2015
1 H—2025 %4 H, LUkidzid 2 10 48 1 i



° 7224

F8 B 20255108 $56% B 198  Chinese Traditional and Herbal Drugs 2025 October Vol. 56 No. 19

TR . AN ISR AT R RIA, HEbR 2
W E . AEATFREBEIR KAEZ R L. R
@S B B AES G, FERR N
CHDHCRE” “ 208 A -Ra- T R TR
“CH RINARIE Z IR IREE AL 4.
2 WAEREE SHIEMERY KELELIA
2.1 PERER IR S HERE

i W1 WA B SR A, B
JEEER [T (Firmicutes) $UFFE ] (Bacteroidetes)
B [T ( Proteobacteria ) A1 il £k ]
(Actinobacteria) M. HEH . W IMEZE
Yo Ferh JEREE T SR B 1] o5 35S0z (£ 90%),
HUONBTCH T IR R, AR 1S5 e
1255 10%28300, XP4ERRART . Sl A& DhReta
AERAEEWNIZOA W H O NETEE . AT
W& Lactobacillus 1T 1% J& Bacteroides™' =32, W5
R IRAAICRE 2825 1) i B A I 25 R . AETTK
b, JEBRER TR RS, TR AT
BT TRIRER TR T TEE T e FERFKE b, IREHEER
B R EEBEE R nbok i R A g A R
(Enterobacteriaceae) =& 5 T{@#FEAEA, 1A BE
B R B R AL BIEE AL (Lachnospiraceae) 8
IR RN FFEE 22 B &L (Erysipelotrichaceae) N7/l .
TEJEK b, AR R AR RS 5E, TPt R EHEFRE
TNFEBS3ST (B 200 Z UG IREAR R, FIARAE B
FERFAE 2 I AR 2/ %A 30 B I BE 3G 5 5 28 1A
FEuE AL RIS X PR R PR8I DL R AL B 244 3 5
PHER JERE AT A mT S 45145 SCFA A RCZFH. &
IR R IR AR AHR AL (WA R, S TLR4/NF-«B
T R BB,
2.2 MGBA 7EHIENAE & R/l = B 4E A

B i AR AR E TR Sl R & N
SRR SR R RO E IS NES 2 RIE4I,
H5 CNS XL mpd AL =2 24 - -4,
XM 22 [F) A2 LB PR | S R AU E % S - i
() EA) 0L [ JE RO AR N BIAS IR AP 245 S AR o
BEE, HEMEA TG R RS
SR A I AR, (R R TE AU
559, BOFribR R, MBS 5
PSP 43 6 I VORI TB) 42 B E 2 R 48 45 52 T
CNS #&3), HAEARE =, A7k 14
PP TR EEA 053,

AR RE [ 7 93 L 1) -5 i A 2 AR 35 8L 25 D AR

K2
Bacteroidaceae
Ruminococcaceae  Rikenellaceae
Prevotellaceae

117K P24k
Firmicutes

Bacteroidetes
Proteobacteria

Acidaminococcaceae

Porphyromonadaceae
Erysipelotrichaceae  Enterobacteriaceae
Lachnospiraceae

Actinobacteria

B
Bifidobacterium ~ Faecalibacterium
Ruminococcus Lactobacillus

FonF FE R
RN F R

Prevotella

El2 BEMESHEESEFERREL
Fig.2 Changes in gut microbiota between healthy

individuals and patients with depression

K, JEH A SCFA A Bl b A0 2 R AR e 3 154550,
SCFA HIG & 2 4E2 IR K98, 5 45l e TR
SR 90% LA BT, TR d Al
Z OB RAEM AR ER], REXY5RIE T BDNF
(R ZRIB AN ] S 5 TR DU ot Vi 5 T 7 P <2 A4k 2
S (LA 245 I i o e 50 B P 8-000 B A5 R )
&, 95%MM 5-HT ARk AE T g A, HA R
A € IR 0 AR DR FH B v BE OB A P 45 . T
RSB EEIR-5-HT FALFERT 20 U8 5l g
ZALih, FOATIARRER R AR () O BRI

18 P 0 22 I A2 HVARIRE A I U ARURRAE . i1
Ji B4 % 3 BUIR 22 WA AR A o6 4 T R A2 4
SRR, I OS2 AR 5 K AR K T
JALO1-631, 3 b S S G SERAC A I fi o o S 4, {12
N RE I A R 2 ML R AL, i1k
/N T A MR O M SN i e R R, I UL
RS IR AE RIS E R, i K AT# B ot
g P 2 IR AT M AR 04651, [ HY I HPA Fli )
RETURER I 9 B IR K2 i ER (adrenocorticotropic
hormone, ACTH) /B¢ Jii il 7K ¥t = A1 BDNF K i&4]
i, T RCAHEE N 73U D RERERG 5 #h 22 T BB 1 45347 1)
I (] 3) (oo,



F8 B 20255108 $56% B 198  Chinese Traditional and Herbal Drugs 2025 October Vol. 56 No. 19 . 7225«

GABA-y-ZJE THR; CRH-IR'S AR BB R E: ZO-1-MBUNTEA-1; TNF-a-BE IR PEH T-a; IL-18-ALIME N E-18.

GABA-y-aminobutyric acid; CRH-corticotropin releasing hormone; ZO-1-zonula occludens-1; TNF-a-tumor necrosis factor-o; IL-1B-interleukin-1p.
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Fig.3 Pathogenic mechanisms of depression mediated by MGBA
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Fig. 5 Mechanism of natural polysaccharides improving depression through MGB axis
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