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Abstract  This study investigates the mechanisms and target sites of Renshen ( Ginseng Radix et Rhizoma) Danshen ( Salviae

Miltiorrhizae Radix et Rhizoma) ( RSDS) in regulating myocardial ischemia—reperfusion injury ( MIRI) via the silent information

regulator 3 ( SIRT3) /peroxisome proliferator-activated receptor gamma coactivator-1 alpha ( PGC-a) /voltage-dependent anion—

selective channel 1 ( VDACI) signaling pathway. A rat MIRT model was established and randomly divided into control model

fosinopril and low— medium— and high-dose RSDS groups. Cardiac function cell apoptosis and myocardial fibrosis were assessed

using cardiac ultrasound TUNEL staining hematoxylin-eosin ( HE) staining and Masson staining. Serum factors and the expression
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of key proteins and genes such as SIRT3 PGC-a and VDACI in myocardial tissue were analyzed using ELISA  Western blot and
RT-qPCR to investigate the underlying mechanisms through the SIRT3/PGC-la/VDACI signaling pathway. The experimental results
showed that compared with the model group RSDS significantly improved cardiac function with the high-dose group exhibiting the
most pronounced cardioprotective effect including increased left ventricular ejection fraction ( LVEF)  decreased left ventricular end—
systolic diameter ( LVESD) and increased left ventricular fractional shortening ( LVFS) . TUNEL staining demonstrated that RSDS
reduced myocardial cell apoptosis and Masson staining indicated that RSDS significantly alleviated myocardial fibrosis. Serum levels of
interleukin-6 ( IL-6)  tumor necrosis factor-a« ( TNF-o¢) C-reactive protein ( CRP) and creatine kinase-MB ( CK-MB) were
significantly decreased while superoxide dismutase ( SOD) levels were significantly increased suggesting strong anti-inflammatory and
antioxidant effects. Western blot and RT-qPCR analyses demonstrated that RSDS improved mitochondrial function inhibited oxidative
stress and protected myocardial cells by regulating the SIRT3/PGC-a/VDACI signaling pathway. In conclusion RSDS significantly
ameliorates cardiac dysfunction induced by MIRI through regulation of the SIRT3/PGC-a/VDACI signaling pathway reducing
myocardial apoptosis fibrosis and inflammation.

Key words Renshen ( Ginseng Radix et Rhizoma) -Danshen ( Salviae Miltiorrhizae Radix et Rhizoma) ; myocardial ischemia—
reperfusion injury ( MIRI) ; SIRT3/PGC-la/VDACI signaling pathway; cardioprotective effect; anti-inflammatory and antioxidant
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2.9
STRING ( https: //cn. string-db.
org/) IL-6. TNF-o~ CRP. CK-MB. SOD. SIRT3.

PGCHa-VDACI.MAP2KI

Metascape( http: / /metascape.org/)

(GO)
( KEGG)

Metascape

o

GO  KEGG

OmicShare

( http: //www. omicshare. com/tools/index)

o

2.10
SPSS 24.0
GraphPad Prism 10. 0,
+ (x+s)
(F ) :
( )
P<0.05 o
3
- MIRI
MIRI o
14 o
3.1
MIRI 15 min
2
LVEF
(P<0.01) .LVESD ( P<0.01)
LVFS (P<0.01) o
- LVEF
( P<0.01) LVESD (P<0.01) .
- LVEF
(P<0.01) LVESD (P<
0.01) LVFS (P<0.01)
- MIRI
3.2 TUNEL
TUNEL 1 MIRI
TUNEL (
) o TUNEL

225



206 1 | 51 1 Vol.51 No.1 | January 2026
2 (x£s n=3)
Table 2 Ultrasonographic findings of the rat heart( x+s n=3)
LVEF/% LVESD/mm LVFS/%
- 83. 15£6. 56 3.78+0. 21 54.69+3.75
- 40. 82+2. 117 6.99+0. 69 20.01+1.98%
3.60 mgokg™! 64. 094, 04> ¥ 5.56+0. 28> 41.75+2.08' ¥
RSDS-. 0.27 gokg! 61.68+7.59% 6.010.3229 22.86+3. 36"
RSDS-M 0.54 gokg™! 70. 66+5. 53! ) 3.78+0.21' ¥ 42.09+3. 55" 9
RSDS-H 1.08 gekg™! 73.82+7.89' %) 3.78+0.21' Y 48.74+5.09' ¥
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Fig.1 Effect of Renshen-Danshen on cardiomyocyte apoptosis in MIRI rats ( TUNEL staining x200)
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Table 3 Semi—quantitative analysis of TUNEL and Masson stai-

ning( x+s n=23)

1% _
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RSDS-L 0.27 g+kg™! 28.5+3.52% 19.8+2.723
RSDS-M 0.54 g-kg™! 15.6+1.924 11.321.5%9
RSDS-H 1.08 gokg™! 12.4x1.729 8.9+1.229
3.3 HE.Masson
HE 2

226

Masson 2,

Masson
3,
(P<0.01) o



2026 1 \ 51 1

Vol. 51 No.1 | January 2026
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Fig.2 Effect of Renshen-Danshen on the level of cardiac histopathology in MIRI rats ( x200)
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Table 4 Effect of Renshen-Danshen on serum IL.-6 TNF-o« CRP CK-MB and SOD in MIRI rats ( x+s n=23)
IL-6/pgeml ! TNF-a/pgemL™" CRP/mg-L""! CK-MB/ngemL™" SOD/UsmL™
- 20.08+3. 78 15.45+2. 88 5.47+0. 88 6.21+0. 09 421.85+21.09
- 400. 78+ 15. 872 200. 32+10. 01 110. 82+8. 447 231.62+15. 13? 41.61+3. 857
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RSDS-L 0.27 gokg™! 389.62+11. 04 189.31+9.792 % 100. 73+6. 867 150. 36+9. 153 63.91+5.34%9
RSDS-M 0.54 gokg™! 188. 50+9. 452 4 141.77+12. 54% 9 85.25+4.98% 9 98.74+7. 85% ¥ 101. 66+8. 447
RSDS-H 1.08 gokg™! 140.01+10. 012 ¥ 101. 68+8. 8124 45.39+2.98' 9 83.38+8.46% 7 149.99+14. 83" %
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Table 5 Effect of Renshen-Danshen on SIRT3 PGC—a VDAC1 and MAP2K1 protein expression in cardiomyocytes of MIRI rats
(x+s n=3)
SIRT3 PGC-a VDACI MAP2K1
- 0. 6120. 05 1.02+0. 08 0. 72+0. 24 0.7320. 12
- 1.61+0.21% 0. 14+0.01? 1.22+0. 222 1.31+0. 24?
3.60 mgekg™! 1.2420.3129 0. 640. 052 0.75+0. 187 0.88+0.212%
RSDS-. 0.27 g*kg™! 1.3220.15% %) 0.75+0.21' 9 0.84+0.21" % 0.94+0. 14! ¥
RSDS-M 0.54 gekg™! 1.08+0.26> ¥ 0.80+0.112 % 0.89+0. 23" % 0.87+0.16' ¥
RSDS-H 1.08 gokg™! 0.97+0.032 0.99+0.07' Y 0.75+0. 129 0. 75+0. 04
PGCHa-VDAC1  MAP2KI mRNA - -
6. SIRT3.VDAC1. SIRT3.VDAC1  MAP2K1 mRNA
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Table 6 Effect of Renshen-Danshen on the expression of SIRT3 PGC-a VDACI

with MIRI ( x+s n=23)

and MAP2K1 mRNA in cardiomyocytes of rats

SIRT3 PGCa VDAC1 MAP2K1
- 0. 600. 11 1. 45+0. 41 0.810. 18 0.73+0. 12
- 1.73+0. 09? 0. 09+0. 012 1. 340. 207 1.39+0.31%
3.60 mgekg™! 1.33£0.1129 0.88+0.17> ¥ 0.98=0. 197 0.98+0.09' ¥
RSDS-. 0.27 g*kg™! 1.0120.28% 9 0.89+0.312 % 1. 04+0. 15% 0.94+0. 14! ¥
RSDS-M 0.54 gekg™! 0.99+0. 26> ¥ 0.78+0.212 % 0.71x0.13' ¥ 0.79+0. 119
RSDS-H 1.08 gokg™ 0.89+0. 10" ¥ 1.01£0.07' 4 0. 68+0. 02! ¥ 0. 71+0. 099
3.7 MB.SOD.SIRT3.PGC-a~VDAC1.MAP2K1)
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