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(MCAO) A 18 11 A T 350601385 0 1 9% (CUMS) #4 2 PSD /N U AY . 58 AU 8 75 AT & Fm i 1 1 CSTBL/6] /1N BB AL
S3HE 22 PSD AHICA - PSD 41 PSD-+ U 336 10 {1551 B 20 PSD-+ U 396 50 v 5] 2 21 PSD-+ DU 30 i i ) B 21 PSD+ PG VT 4, F 4 15 H
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ZH 50 SE  0.9% SALANIE AN 5 (19.6 g/kg) , 155528 do PPN EAMASEEST A , FH R S 28 2 43 B (ELISA) 3 A6
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TR e PUECT TS /N BRI B0, REWE O 2 5, = R AN sl L 4, SARAEA T 3 . PSD /)N B mPEC 1 ROS #1
MDA K F-3 111, SOD i JJ . ATP #1 NADP+/NADPH LV AH F#AIR , DU 336 g 3 4 s 2645 4k . PSD /)NER mPFC 7 SIRT3 1 SOD2 25 [
FEIBUL D, Bel-2 A5 X A /B bk L 41 -2 (Bax/Bel-2) HL AR AN BT ) 8 K 28 I -3 (cleaved Caspase-3) £ /K 34 i, DU 53
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Effects of Sini San on depressive-like behaviors in mice with post-ischemic stroke depression and
its influence on SIRT3/SOD2 signaling pathway
DU Danyang', HOU Fangqin®, LI Haibo’

1. First Clinical College , Liaoning University of Traditional Chinese Medicine , Shenyang , Liaoning 110847, China ;
2. School of Pharmacy, Zunyt Medical University, Zunyi, Guizhou 563000, China; 3. School of Chinese Medicine,
Liaoning University of Traditional Chinese Medicine , Shenyang, Liaoning 110847, China

Abstract: Objective To investigate the effect of Sini San (SNS) on depressive-like behaviors and its potential mechanism of action in mice with
post-stroke depression (PSD) following ischemic stroke. Methods A PSD mouse model was established by combining middle cerebral artery
occlusion (MCAO) with chronic unpredictable mild stress (CUMS). After successful modeling, 75 eligible male C57BL/6] mice were randomly
assigned to PSD-related groups: PSD group, PSD+SNS low-dose group (4.9 g/kg) , PSD+SNS medium-dose group (9.8 g/kg) , PSD+SNS high-dose
group (19.6 g/kg) , and PSD+Fluoxetine group (n=15 per group). An additional 30 male C57BL/6] mice undergoing anesthesia and vascular

dissection only (without MCAO or CUMS) were randomly divided into

CH 4T H ] AT 5B HHRITTE (20227H2/101300058) a sham surgery group and a sham surgery+SNS high-dose (19.6 g/kg)
=T > group (n=15 per group). Treatment groups received daily gavage of

LA A AP B, 2, AR 2, B DA I B A ) fluoxetine or SNS (4.9, 9.8, or 19.6 g/kg) for 28 consecutive days.
A Kl R The sham surgery group and sham surgery+SNS high-dose group
AR | 2R, 20, 18 LA A 0l 5 received 0.9% saline and SNS (19.6 g/kg) via gavage, respectively,
E-mail : 735658485@qq.com
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for 28 days. Depressive-like behaviors were assessed. Levels of serotonin (5-HT) , norepinephrine (NE) , reactive oxygen species (ROS) ,
malondialdehyde (MDA) , and superoxide dismutase (SOD) in the medial prefrontal cortex (mPFC) were measured using enzyme-linked
immunosorbent assay (ELISA). Adenosine triphosphate (ATP) activity was determined using an enzyme-coupled colorimetric assay. The ratio of
nicotinamide adenine dinucleotide phosphate (NADP* ) to reduced NADP* (NADPH) was measured spectrophotometrically. Mitochondrial
ultrastructure was observed. Protein expression of sirtuin 3 (SIRT3), superoxide dismutase 2 (SOD2), and apoptosis-related proteins (Bax, Bcl-2,
cleaved Caspase-3) was detected by Western blot analysis. Results Mice in the PSD group exhibited decreased body weight, reduced sucrose
preference rate, and prolonged immobility time in the tail suspension test, indicating depressive-like behaviors. SNS intervention increased body weight,
elevated sucrose preference rate, shortened tail suspension immobility time, and ameliorated these depressive-like behaviors. PSD mice showed
increased ROS and MDA levels, and decreased SOD activity, ATP levels, and NADP*/NADPH ratio in the mPFC; SNS reversed these changes. Reduced
protein expression of SIRT3 and SOD2, increased Bax/Bcl-2 ratio and cleaved Caspase-3 levels were observed in the mPFC of PSD mice; SNS reversed

these protein alterations. This suggests SNS may improve depressive-like behaviors in PSD mice by regulating mitochondrial function and antioxidant

pathways. Conclusions

SNS exerts significant antidepressant effects on depressive-like behaviors in PSD mice. Its mechanism is associated with the

modulation of the SIRT3/SOD2 signaling pathway, suppressing mitochondrial oxidative stress and thereby inhibiting neuronal apoptosis.

Keywords: stroke; depression; Sini San; mitochondria; oxidative siress; apoptosis; mice model; Chinese materia medica research
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DRI REAR 5 1 43 - RERCA T TR B 58 A i 5 2 45 .47
A IS [N % P 5 3 53 < A7 INF T G AN 051 5 4 4 - AN
REH ATk AR PR RIS . SEH 2RI 1
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1.4 M IBIRE Ty %

141 ERFEE THZE 28 KIREIC /D RIA R,
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1.4.6 ATP & EW N & WCEMA L RR, RV BGHT
fef i 220, ABSTRER 2% vh i (PBS) bk , Y ik, vk
HOBYRE A A VR (CH 8 B 0.3 mol/L, & —}& M . 1R
0.1 mmol/L, pH=7.4 , {f I 1ij Jin JC A& 15 2 1 2 1M 385 2 11
1g/L) 13 LIRS 20 UK 5 B 22U 3 W6 7 3 0
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L4 °C,3 000 r/min 50> 10 min, 7 ETIE s B 5%
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B BT 3E B A i 4 R A AR

P 2H AL kAR B R T 100 . ATP I 5E 28 vh i
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FST (A sl s} 18] B I ZE 4K (P<0.01) . 5 PSD 4 L%,
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T PSD g2 1 SR, SIRT3 g U RS B2 N1 3, S0D2 B B ALY ALl 2, Bax A Bel-2 456 X 2 11, Bel-2 4 Bk L4119 -2, cleaved Caspase-3
BRI R AR -3, A Ol SIRT3 AHXTFIAGE1H1E] , B 2 SOD2 AHX] FRiA Ge i1 [El, C ly Bax/Bacl-2 53Tl , D 4 cleaved Caspase-3 fHX FRE G ITHE . 5

MRTARLH AL, ##P<0.01; 5 PSD 2H HL#E , ##P<0.01 ;5%s , n=4

E5 &2/ R SIRT3.S0D2 Fe i 48 £ & & & ik K- b4k
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5-HT /(ng/L)

NE /(ng/L)
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VE: PSD A S AR, 5-HT S 52 (llie , NE B 25 FIRER . A 5-HT RGAGeHE L By NEFGAGETHE . ST ARE L, ##P<0.01; 5 PSDA 1L

B, #P<0.05, #P<0.01 ;5+s ,n=4 .
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R, SR RS R B W3R, TR, Zobr M i 1% s 5 42
A BT B B A, 6F ATP 7K SF-F1I NADP*/NADPH
B HCR TR R, BRI LR N ROS 1 JE 7= | Fe e

A28y FAT AR Pt B (mPFC) 2848 5-HT A= NE /K-t g

BRI EARRI > oAb LT RN B A5 P ]
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Ao AT RS E AT R A SCEAE . T
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