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Research progress on antidepressant effects mechanism of plant polysaccharides
and its structure-activity relationship
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Abstract: Depression has become a serious global health problem. Clinical use of chemical drugs for treatment presents varying
degrees of adverse reactions and drug resistance. As one of the most widely studied polysaccharides, plant polysaccharides are rich in
sources and have various biological activities such as anti-oxidation, anti-tumor, anti-inflammation, anti-aging, anti-depression and
other effects. Plant polysaccharides play an anti-depression role by regulating the expression of neurotransmitters and their receptors,
inflammatory response, hypothalamic-pituitary-adrenal axis (HPA), neurotrophic factors, antioxidant stress injury, and regulating
tryptophan metabolism and intestinal flora. Most studies on the relationship between the structure of plant polysaccharides and their
antidepressant effects have only focused on describing their monosaccharide composition, and the role of monosaccharides in the
antidepressant effects of plant polysaccharides is not yet known. This article reviews the antidepressant mechanisms, related signaling
pathways, and structure-activity relationships of plant polysaccharides, hoping to provide reference for the development of
antidepressant plant polysaccharide products.
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Table 1 Antidepressant mechanism and signaling pathway of plant polysaccharides

EZ L EA TEFBLH fB51a% 2R
EVES | $21 5-HT. DA. NE /KF, i GluAl. GIuA2 EFKIE, N  AKUmTOR; ERK1/2; 3. 7-8
GIuN2A. GIuN2B #E K% FEAK IL-1B. TNF-a 7KF; FEAC NF-kB; Nrf2-

CORT /KF; #% SOD iE; #4 TRP Qi Calpain- 1-NLRP3
FER=Z M $27 5-HT. DA. NE /K°F; $2/ BDNF. TrkB. p-CREB £i%;  BDNF/TrkB 4. 33
R cAMP /K-
EVEEA #27 5-HT. DA, TPH1 mRNA %j&. GABA/Glu th 9
IR 2% 5-HT. 5-HIAA. DA. NE /K°F, #i% p-GluR1 %ik; P&k  NLRP3/ASC/caspase-1 10, 28
IL-1B. IL-18. TNF-o7K“F; f2 BDNF. p-CREB Xik
REZZWE $27 p-GIuAl. GIuAl. GIUA2 FiE; K IL-1B+ TNF-a /KF, Dectin-1 52 4@ i 13
15 1L-10 /K°F; $2/& BDNF &£k
G $25 p-GluR1, 5-HT1A Fik; FEAIC IL-6. TNF-a /KF; 2% SOD 12. 37
T
LEFES ## NR2B i B2 FEAIK CORT /K-F NR2B-CaMK II 15
WTINZ P BRIK IL-1B IL-6. TNF-o 7K°F; #2% CAT. SOD &tk PI3K/Akt/mTOR 17
YN EZ &A% TNF-a. IL-1p 7K°F 18
N2 HE F&A% IL-1B+ IL-6. TNF-o 7K°F INK3/PI3K/Akt 19
ERES F&A% IL-1B+ IL-6. TNF-o 7K°F; 3% SOD. GSH-Px. CAT. HO- NF-kB/PPAR-y; Nrf2/  21-22. 30.
13T ARE; MAPK 36
KZEZ B P IL-1B. IL-6. TNF-a K°F; I imiEfAm TLR4/NF-xB; MAPK 25
A28 425 5-HT. DA K W imiEmEy 40
PUARE GBEER Mg TRP AKCF, KR IRERR G &, L IDO MRk, 39
W GIEMAEY, R GTREE: PR TNF-o 1 IFN-y
B A0 HPA Rt
BRE A2 E H0E] HPA Silcil; BRCIL-18. IL-6. TNF-a /KF; T miEhsE 42

7]
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Y Z P DICE HE R R T, RG22
AT T B, BREZ . BT R BAAL E
FHESCHE . B SE . BEREY 2 MERI RO R
X AR R R ATIE FE BL SO R B A 2
B EEMZHETAA. PUEE. JIR. KM

TR TC 2R T 2 BRI R T
I B PN E - IPS =KV E 2 2t ARSI LT/ 82)
BORAMIBTFUARR D, RZHWH AU B AR i
FCEAZE R4,

R R R R AR 3R, i —
AIRFEHMIRR R BB KEIHEY 2
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WEEE A (Gle). FIME (Gal). HEr
(Man). FiHifakE (Ara). BZ5F% (Rha). %) b
MERR (GIcA). FFLMEEERR (GalA) 4o/, W& 2.
{H SWE TE G ) 2 B8 AL ) 2 b R H5 ERE B AR
EARATHL, XMEFEESRA T HE SRR
T 02 P AN ] 0 38N BRI AT e, R I
P B JE DU R g 3G 0s, A R IE
A1 . WEEEH S, Man. Gl Al Gal )& & Kk
0o B 783525 FE 2 Man AT LA 1] RS0 904 B 9E
A5 HPA S AI#h 2 e a0 443, TR Man A1

Glc ] LA 28 Jo i i EL R AR L, LR fitpe &,
FNHIRRLE OB T, DRI HE I 4 2 BB FH A 2
BT R —Z P RE 510 Man A1 Gle I8 &%
IR, Bk 20 b AL S B, R 3 24
524 Gle. Man 1 Gal; £k 3% 2 i b SpE 2H A o b e
GalA. GlcA fx s ARAFH 2 WEM L R, (b
T 3 S2H943 519 Man. Rha Al GIcA; T Bl <=2 ki b
Glc (5Lt ik 90.79%. iXse45 LR T Gle. Man
I Gal Je FAERE R 1T e AE 2 WEDTIIARAE F b R 1556
HE/EH.

*2 EMZFETHEEERK

Table 2 Monosaccharide composition in plant polysaccharides

EZ | FRRELH R SR

HIEZHE  Ara. Glc. GIcA. Gal. GalA. Man. Rha. #%## (Rib) Hfi 13.7 1829 :3.7:36.2: 43 : 7
525:33:10

KZELHE  GalA. GlcA. Gal. Ara. Rha (5t 42.01%. 39.25%. 7.12%. 5.51%. 6.11% 25

HAHZHE Man. Rha. GIcA. Gal. Ara tufi] 29.73 : 31.54 : 24.81 : 5.72 : 8.30 40

L Man. Rha. GIcA. GalA. Glc. Gal L4 29.12 : 1.89 : 4.00 : 1.35 : 1 : 81.97 45

HELZHE Man. GlcA. N-ZBEEFEH A, Gle. Gal. &#9E (Fuc) Hifl1:0.19:0.32:0.46 : 0.57 : 45
0.25

FHR=ZBE Gle. Ara (5L 90.79%. 9.21% 46

3 HHEE5RE

HAT, VP20 TCIESE 1Y 20 1 ST as 1
s FEMAFEDT A 7 HAE PR, R %
T Z BEGUARHLA] W TEAOE . FEY) 2 B
EYH EEEE S 2 —, BATTZNE A
P, JF A 2 BE ST E T TExT A 2 bl
PUAIAR T i BT AR R B2

KT MY 2 B GUIAR A BT TEATY A7 A8 VF 2 1]
AR ER AN . H5G, SWHE R AR B 2 B LR 2,
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