- 2062 - doi 10.12122/j.issn.1673-4254.2025.10.02 J South Med Uniy, 2025, 45(10): 2062-2070

F#aER B H1H) Sirt1 B BREFRITHINANBIRLERIRIDEERS
MNERINBEZE/)\BEBVINEIDEE
ERE HRAT L, REB N AL, Fam 2 R A

VRATTHBE R FEFIHPESFIR, LT 999078, AP HMH 5 RELE T EEEE,MIT 999078, R T4+
BRFHRAERFARAEFARLRE, S R 2RiF 519099 RAEAXFWMES —ER, 7 & #ix 524000

HE: B HFHM B2 B(Sal-B) X4 &2 40 (HR) /MR HL- 1O LR 2R A T AERS Z5 /I8 SO LB L PRV (TR) 15 SO LR
BRI FAR . ik MRANSZE AR Sal-B X it 4 42 480/ N BUHL- 1.0 lILAN S M i ki R R RISt vpy RE 4 434 Xof BB
ZH(Ctrl2H) ; iR 2 A4 (HR 21 5 B48, 12 h, & 4504 h) ; Sal-B Fiil4b 38140 (Sal-B+HR 4 ; 5 umol/L Sal-B, Fi4b3 30 min) ; X} BEZH
(HR+Sal-B+sh-Ctrl 4 ) ; % Sirt1 2 (HR+Sal-B+sh-Sirt] 2 ). >R ATP Rl &0l HL-1 4 )i ATP A5 BUAE /) ; Mito-Sox 4%
B 22 HL- 1 2B S A3 S0 B 18 7K S 5 £ i 206 2R OCR K IR &l 2 HL- 1 AR R ALK o PR NS5 - AR B0AIF Sal-B
X /NERTEAAR IR Lo I RE S (0 S50 v 0 36 1 8~10 JEIIE C57BL/GT/INEMENLAY Hy 3 40 (12 H/4H) AT AR 4 (Sham 20 ) 5 e i 38
20 5 Sal-B il BR G i FHE 1420 (Sal-B+IR ;50 mg/kg, IR [ 24 h B HHK ST ) . £EUGIIE Sal-B X Sirt1-cKO /)N AR A B i P
DY REFZ WA A IR ROEE B, K 60 H 8~10 JE % CSTBL/6T /IR BfHL A Ry 5 2 (12 F/40) < B TR 4 e i P v 2 (IR &1 5 kot
45 min, FR¥EVE 6 h) ; Sal-B AL FR G 1l F-E 7120 (Sal-B+IR ; 50 me/kg, FEFRIKITS) ; Sirt] #l&%t 20 (IR+Sal-B+Sirt1™") ;.0
RSP Sirt] 3 R B BR 4 (IR+Sal-B+cKO-Sirtl) . 2K HE 4L (S0 ILAG 4 S5 AR 5 30 2k O JIRE 75 1A /) R A O JHE S5 1t
SYBURE AR R . G5 FR Sal-BARFERT LB B4R = HR 2544 T 19 HL-1.0 WLAN A ATP 2L i BE 71 (P<0.01) ; Sal-B 1] LIRFAIE HR 4b
FHAY HL-1 U IR MR A A 48 35 17K (P<0.01) 5 Sal-B AJ LA4R =5 HR AbBRAY HL-1 .0 UM A FE4E 7R (P<0.05) . Sal-BAbER
T GE IR AR FR AL AR Z5 R ZE L, /0N BRC B S 25 SR 4R Sal-B AT DA &5 TR /N B O E S 1L I (P<0.05) o JHZR TR
I P& Western blotting 2347 , L) & Sirt1-IP J5 12 2 4L Western blotting 2347 i 7~ Sal-B B 4 HL-1 .0 JLA0ME Sirt] 25 14
AR (P<0.05) . HL-1.0>JLAHMIAEDN A Sal-B B3Rl [, #iF% Sirt] %% 1 Sal-B %} HL-1 41 A4 B ATP 2E Jii/E I (P<0.01) 533
BT Sal-B X HL- 1 40 6 100 i) £ 467 488 48 B 5 7K - (P<0.01) , 3655 T Sal-B X HL-1 48 i A R AL #EVE I (P<0.05) ., 1E/)
FRAR ST Sal-B (1 3khith I, Sirt1-cKO ZAHEE T X IR ZH B 3867 1 Sal-B (4 55 IR /N B Co RS 1 D g AR F (P<0.05) , Sirt1-
cKO A AH#F % AL BA s %4 T Sal-B (Y 2cs5 IR ACER Y. LSS 25 AUME R . 4538 Sal-B Rl 41 Sirt1 7 11 A A i
R E HR AH HL- 1O LA B biA T BE R S HETH AR IR /N O T RE

4 SHHR B ; Sirt] ;0o LB I FFHE R4 5 O s Sk R D R s

Salvianolic acid B promotes mitochondrial homeostasis and improves cardiac function in
mice with ischemia-reperfusion injury by inhibiting Sirtl protein degradation

LI Simeng"*, CHEN Jianning', SHEN Siman’, LIU Wanglong’, YU Lili**’, ZHANG Liangging"*

'Faculty of Chinese Medicine, Medical Sciences Division, Macau University of Science and Technology, Macau 999078, China;*The State Key
Laboratory of Mechanism and Quality of Chinese Medicine of the Macau University of Science and Technology, Macau 999078, China;

* Macau University of Science and Technology Zhuhai MUST Science and Technology Research Institute, Zhuhai 519099, China; *Second
Affiliated Hospital of Guangdong Medical University, Zhanjiang 524000, China

Abstract: Objective To investigate the molecular mechanism by which salvianolic acid B (Sal-B) modulates mitochondrial
functional homeostasis and alleviates myocardial ischemia-reperfusion (I/R) injury in mice. Methods Mouse cardiomyocyte
HL-1 cells were pretreated with 5 umol/L Sal-B with or without sh-Sirt1 transfection before exposure to hypoxia-reoxygenation
(HR), and the changes in ATP production, mitochondrial superoxide activity, substrate oxidation level were evaluated. In the
animal experiment, 36 C57BL/6] mice were randomized into 3 groups (n=12) for sham operation or ligation of the left anterior
coronary artery to induce myocardial I/R injury with or without intravenous injection of Sal-B+I/R (50 mg/kg). In the rescue
experiment, 60 adult C57BL/6] mice were randomized into 5 groups (1=12): sham-operated group, myocardial I/R group, Sal-B+
I/R group, I/R+Sal-B+Sirt1fl/fl group, and I/R+Sal-B+cKO-Sirtl group. Myocardial injury was evaluated with HE staining, and
cardiac function was assessed by measurement of the ejection fraction and fractional shortening using echocardiography.
Results In HL-1 cells with HR injury, Sal-B pretreatment significantly increased cellular ATP production, reduced
mitochondrial superoxide anion levels, and enhanced

kS H #:2025-05-01 oxygen consumption level. In the mouse models of

B H% [ AR 2254 (82370081) : I~ 44 H AR 22 3 4 myocardial I/R injury, Sal-B pretreatment markedly
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cells. Cardiomyocyte-specific Sirtl knockout obviously reversed Sal-B-mediated improvement in cardiac ejection function and

myocardial structure damage in mice with myocardial I/R injury. Conclusion Sal-B promotes mitochondrial functional

homeostasis in cardiomyocytes with HR injury and improves cardiac function in mice after myocardial I/R by inhibiting Sirt1

protein degradation.
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Fig.1 Sal-B reverses mitochondrial dysfunction in HL-1 cardiomyocytes following hypoxia-reoxygenation (HR) injury.

A: ATP production levels in different groups. B, C: Mito-SOX fluorescence staining for detecting superoxide levels in HL-1

cardiomyocytes and statistical results in different groups. D, E: Oxygen consumption rates (OCR) in different groups.

*P<0.05, **P<0.01, ***P<0.001, ****P<0.0001.
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Echocardiography
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Ejection fraction (%)

Fraction shortening (%)

Fig.2 Sal-B alleviates myocardial I/R injury in mice. A-C: Echocardiographic assessment of cardiac
ejection fraction and fractional shortening in mice in different groups. D: HE staining showing
myocardial tissue disorganization in the mice from different groups. *P<0.05, **P<0.01.
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Fig.3 Sal-B inhibits degradation of Sirtl protein in HL-1 cardiomyocytes with HR injury. A: Molecular
docking diagram of Sal-B and Sirt1. B, C: Western blotting showing the effects of different concentrations of
Sal-B on Sirtl protein expression in the cells. D, E: Western blotting showing the effects of 5 umol/L Sal-B
treatment on Sirtl protein expression at different time points under the same HR conditions with
cycloheximide (CHX) treatment. F: Western blotting showing ubiquitination levels of Sirtl protein in HL-1
cells treated with 5 pmol/L Sal-B before HR injury. *P<0.05, **P<0.01.
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Fig.4 Knockdown of Sirtl partially reverses homeostatic effects of Sal-B on mitochondrial function in HL-1 cells under

HR conditions. A: ATP production levels in different groups. B, C: Mito-SOX fluorescence staining for detecting

superoxide levels in HL-1 cardiomyocytes in different groups. D, E: OCR detection in different groups. *P<0.05, **P<0.01,

***P<0.001, ****P<0.0001.
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Figh Cardiac-specific Sirtl gene knockout partially abrogates the protective effect of Sal-B on cardiac function
in mice with myocardial I/R injury. A-C: Echocardiographic assessment of cardiac ejection fraction and
fractional shortening in mice from different groups. D: HE staining of the myocardial tissue in mice from

different groups. *P<0.05, **P<0.01.
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