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Abstract:Objective To investigate the effects of jujube seed polysaccharide (ZSSP) on depressive behav-
ior in mice with chronic unpredictable mild stress (CUMS) and its mechanism. Methods Sixty SPF Kunming
male mice were randomly divided into control group,model group,low-dose group, medium-dose group,high-
dose group and fluoxetine hydrochloride (Flu) group. Except for the control group,the other five groups were
treated with CUMS method to prepare depression models. The low-dose group, middle-dose group and high-
dose groups were treated with 50,100,and 150 mg/kg ZSSP by gavage respectively. The depression behavior
score,serum inflammatory mediators [interleukin (IL)-18,IL-6, tumor necrosis factor-a ( TNF-a),IL-18],
Toll-like receptor 4 (TLR4) ,nuclear factor-kB (NF-kB) , NOD-like receptor pyrin domain-containing protein 3
(NLRP3) and cysteinyl proteinase (Caspase)-1 level in hippocampus of each group were compared. Results Com-

pared with the control group,the sucrose preference rate of the model group,the small-dose group,the medi-
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um-dose group.the high-dose group and the Flu group decreased, the forced swimming immobility time and
tail suspension immobility time were prolonged,the total route of mine length was shortened,and the serum
levels of IL.-1B,1L.-6 , TNF-a and I1.-18 were increased,and the levels of TLR4,NF-kB, NLRP3 and Caspase-1
in hippocampus were increased,and the differences were statistically significant (P <C0. 05). Compared with
the model group, the sugar water preference rate increased in the low-dose group, medium-dose group and
high-dose group,the total route of the mine manager was prolonged, the forced swimming immobility time and
tail suspension immobility time were shortened,and the levels of serum 1L-18,11.-6 , TNF-a,11.-18 and the lev-
els of TLR4,NF-«kB,NLRP3 and Caspase-1 in the hippocampal tissue decreased,and the depression behavior
score,serum levels of 1L-18,11.-6 , TNF-a,11.-18,and the levels of TLR4,NF-kB, NLRP3 and Capase-1 in the
hippocampus of the low-dose group, medium-dose group and high-dose group showed significant dose-depend-
ent differences (P <C0. 05). Conclusion
7ZSSP, which mechanism of action may be related to the inhibition of TLR4/NF-«kB/NLRP3 signaling pathway

ZSSP has a good antidepressant effect, especially the high dose of

activation.
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NF-kB.NLRP3, Caspase-1 KFE¥ T 5, 2 7 ¥ H 5
TR B X (P<C0. 05) ; SRIRIA L, /Nl i 4 )

B, H R Flu 4% 54 2 i D4 4
TLR4 .NF-«B,NLRP3, Caspase-1 /K V¥ F F&, EH/h
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TLR4.NF-kB, NLRP3, Caspase-1 /K ¥ #) & F Flu
. EZRHA5IT¥E X (P<0.05, W% 3,

&1 BHANMNRITAZEEERIEB (2 L5)

20 51 n WA A 4 % (06) SR 3E W VK AN S 1] () BEAR N E (s) 3% S B 2 (em)

Xf R 2 10 80.10+5.09 97.10+4.55 80.79+7. 22 1154.67+149.19
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1o 7R e 10 69.92+3.72" 74V 123.18+13.45" 74V 102,778,247 74V 879.734+58.51" 7~V
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0.05,
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R 2 10 0.4840.08" 0.8340.11" 0.8040.19" 0.7240.08"
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P AAE I+ N T 2 5 AR AE B9 % 42 . REN 2825 g
E 4, TR AT AR R IR N B A T OTL-18 A
TNF-a 5 %, W05 /N BUS % 3 g i k. LIU
LB g 4 S A L AT g A0 NF-«B {5 53 3, sk
BREE I /N B N R E A0 IR . AR T A5 R R
ANFR L R) A R A AR Flu 21 0% TL-18,
IL-6 . TNF-«, IL-18 /K *F ¢z if§ & 20 21 vh TLR4 . NF-
«B.NLRP3.Caspase-1 7K B AKX T Al 40, H FA
# ZSSP #E B o, i vE 1L-18.1L-6 , TNF-a, 1L~
18 K ¥ i %4 40 h TLR4. NF«B, NLRP3,
Caspase-1 KT [ B2 (2, $2 78 ZSSP 1] 3 i i
i CUMS AR/ LA ) TLR4/NF-«B/NLRP3 155
3 /N B N S E A BT 3K BRI, AT B85 ol
28R E P BRI AB AR AT S, J0 LR 5 R i ZSSP X
TLR4/NF-«B/NLRP3 {5 5 i % #0006 A2 42 A it &
IR VR RTEE S ]

Zi L ik . ZSSP HAT R A ST AR/ F L 6 12
1o ) ZSSP B AR YT 2 B W, HAE AT fE S 0
TLR4/NF-«B/NLRP3 {5 5 38 B B iE 47 %, v R AR
iE 14 1 PR YA 7 B A7 1 52 B AR 4

S % 3k

[1] REN X, YU S.DONG W.,et al. Burden of depression in
China, 1990 — 2017 findings from the global burden of
disease study 2017[J]. ] Affect Disord,2020,268:95-101.

[2] GAO P,CAO G.,LIU J,et al. Global, regional,and nation-
al trends in incidence of depression among women, 1990-
2019:an analysis of the global burden of disease study
[J7. Psychiatry Res,2024,331:115668.

[3] HUANG Y,WWANG Y U,WANG H, et al. Prevalence
of mental disorders in China:a cross-sectional epidemio-

logical study[J]. Lancet Psychiatry,2019,6(3):211-224.



HIEF SR 2025 F10 A% 22 %% 19W

Lab Med Clin, October 2025, Vol. 22,No. 19

e 2711 -

[4] LU J.XU X,HUANG Y.et al. Prevalence of depressive
disorders and treatment in China:a cross-sectional epide-
miological study[J]. Lancet Psychiatry,2021,8(11):981-
990.

[5] CIPRIANI A, FURUKAWA T A, SALANTI G, et al.
Comparative efficacy and acceptability of 21 antidepres-
sant drugs for the acute treatment of adults with major
depressive disorder:a systematic review and network me-
ta-analysis[ J . Lancet,2018,391(10128) :1357-1366.

[6] SCALA M,FANELLI G,DE RONCHI D, et al. Clinical
specificity profile for novel rapid acting antidepressant
drugs[J]. Int Clin Psychopharmacol, 2023, 38 (5):297-
328.

(7] HEZRZMZE G2, A R HIE 25 8 (2015 4E RO [S].
b5 B 2R R 2015 156-157.

(8] ZJul, 0 B, WARAYD 45 TR AL 2L ¥ {4 X 395 P 40 B 24 3
PERBE TSt LT ). A R 252 1), 2022, 40(2) - 23-31.

[9] LIZ.XU H,XU Y,et al. Morinda officinalis oligosaccha-
rides alleviate depressive-like behaviors in post-stroke rats
via suppressing NLRP3 inflammasome to inhibit hipp-
ocampal inflammation[ J]. CNS Neurosci Ther, 2021, 27
(12) :1570-1586.

[10] ZHAO X H, AN N, XIA M H, et al. Nootkatone im-
proves chronic unpredictable mild stress-induced depres-
sive-like behaviors by repressing NF-«kB/NLRP3-media-
ted neuroinflammation[ ] ]. Chin J Integr Med, 2023, 29
(1):37-43.

[11] QIU F.ZENG C.LIU Y.,et al. J147 ameliorates sepsis-in-
duced depressive-like behaviors in mice by attenuating
neuroinflammation through regulating the TLR4/NF-«B
signaling pathway[J]. ] Mol Histol, 2023, 54 (6): 725-
738.

[12] LIU Y,ZHAO X,LIN T,et al. Molecular mechanisms of
polysaccharides from Ziziphus jujuba mill var. spinosa
seeds regulating the bioavailability of spinosin and pre-
venting colitis[ J]. Int J Biol Macromol, 2020, 163:1393-
1402.

[13] GUO Q,LIN X M,DI Z,et al. Electroacupuncture amel-
iorates CUMS-induced depression-like behavior: involve-
ment of the glutamatergic system and apoptosis in rats
[J]. Comb Chem High Throughput Screen,2021,24(7)
996-1004.

(147 X2 220 3K 275, B R A~ 2 0 19 /) B 18 T4 R
B L5 WA Caco-2 41 B W Wi AR OC 28 11 3% 3K B9 52
(1. &k Tl BHE,2020,41(13) :302-306.

(157 #hall 42 52 0 5, W IO 55 30K 0 T AR IR 22 M % 1Y)
AR/ BRI B0 A S %) ERK/NF-«B 5 #% 19 52 i [T ].
i 5T 2024, 47(5) 1 1042-1050.

[16] SONG N,LIU Z.GAO Y, et al. NAc-DBS corrects de-
pression-like behaviors in CUMS mouse model via disin-

hibition of DA neurons in the VTA[J]. Mol Psychiatry,

2024,29(5) :1550-1566.

[17] FANG Y,DING X,ZHANG Y, et al. Fluoxetine inhibited
the activation of Al reactive astrocyte in a mouse model
of major depressive disorder through astrocytic 5-
HT2BR/B-arrestin2 pathway[ J]. ] Neuroinflammation,
2022,19(1) :23-42.

(18] BKAFZE 5ok 9 4% BE PR L 45, T IR 22 2S00 0 2 1 il
TR -1 % 7K ] U35 48 P AN AT 00 P YRR R 7 8 K BRI AR R
110 Mg B g oo A T L], 486G sl B e ik, 2022, 55
(1) :47-55.

(197 SRHIIE 77 =, Mar 2, 5. IR0 S H 4 o016 97 AR
SE BTSSR LT ], AR R R 2522 1), 2022, 40(6) : 48-54.

[20] ZHANG H.XIAO F.LI J,et al. Immunomodulatory ac-
tivity of semen Ziziphi spinosae protein:a potential plant
protein functional food raw material[J ]. NPJ Sci Food,
2023,7(1) :32-44.

[21] KOUBA B R, GIL-MOHAPEL J, SRODRIGUES A L.
NLRP3 inflammasome: from pathophysiology to thera-
peutic target in major depressive disorder[J]. Int ] Mol
Sci,2022,24(1) :133-146.

[22] TING E Y, YANG A C,TSAI S J. Role of interleukin-6
in depressive disorder[ J]. Int J Mol Sci, 2020, 21 (6):
2194-2216.

[23] SONG A Q.GAO B.FAN J J.et al. NLRP1 inflamma-
some contributes to chronic stress-induced depressive-like
behaviors in mice[ J]. J Neuroinflammation,2020,17(1) :
178-190.

[24] YANG E J,FROLINGER T,IQBAL U,et al. The role of
the Toll like receptor 4 signaling in sex-specific persisten-
cy of depression-like behavior in response to chronic
stress[ J]. Brain Behav Immun,2024,115:169-178.

[25] ALCOCER-GOMEZ E,ULECIA-MORON C,MARINA-
GUILAR F,et al. Stress-induced depressive behaviors re-
quire a functional NLRP3 inflammasome[]]. Mol Neuro-
biol,2016,53(7) :4874-4882.

[26] HENDAWY N,SALAHELDIN T H,ABUELEZZ S A.
PCSKY inhibition reduces depressive like behavior in CUMS-
exposed rats: highlights on HMGB1/RAGE/TLR4 pathway,
NLRP3 inflammasome complex and IDO-1[]]. J Neuroim-
mune Pharmacol,2023,18(1/2) :195-207.

[27] BEE. 2. 5K SE ok, %6, 5004 7T 9 47 TLR4/NF-«B/NL-
RP3 & AE K55 0 ok 3% CUMS K RN ASREAT A [T
K2 ,2023,51(2) :160-165.

[28] REN H,KONG X,ZHANG Y,et al. The therapeutic po-
tential of Ziziphi spinosae semen and polygalae radix in
insomnia management: insights from gut microbiota and
serum metabolomics techniques[J]. J Ethnopharmacol,
2024,330:118255.

IS H £ 2025-01-05 18 H 1 . 2025-06-26)



