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[ Abstract]
ferroptosis in the rat model of myocardial infarction and further elucidate its role in myocardial remodeling. Methods: The rat

Objective;: To investigate the effect of Gardeniae Fructus-Salviae Miltiorrhizae Radix et Rhizoma on

model of myocardial infarction was established by ligation of the left anterior descending coronary artery. The 50
successfully modeled rats were randomly divided into model group, ferroptosis inhibitor group (2 mg-kg'), enalapril
group (2.1 mg-kg'), and low- and high-dose (4 g-kg™" and 8 g-kg', respectively) Gardeniae Fructus-Salviae Miltiorrhizae Radix
et Rhizoma, with 10 rats in each group. The rat model of myocardial infarction was established by ligation of the left anterior
descending coronary artery. After 4 weeks of treatment, echocardiography was used to assess the cardiac structure and function.
Hematoxylin-eosin (HE) staining and Masson staining were employed to observe pathological morphology and fibrosis of the
myocardial tissue. Serum levels of N-terminal pro-B-type natriuretic peptide (NT-proBNP) , transforming growth factor- 3
(TGF-B) , and myosin heavy chain-8 (MHC-B) were measured by enzyme-linked immunosorbent assay (ELISA). Prussian blue
staining was performed to detect myocardial iron deposition. The myocardial mitochondrial structure was observed by transmission
electron microscopy. Levels of malondialdehyde (MDA ) and glutathione (GSH) in the myocardial tissue were determined by lipid
peroxidation assay kits. Immunofluorescence assay was conducted to observe the fluorescence intensity of nuclear factor E,-related
factor 2 (Nrf2) in the myocardial tissue. Western blot analysis was performed to evaluate the expression levels of proteins in the
Nrf2/solute carrier family 7 member 11 (SLC7A11)/glutathione peroxidase 4 (GPX4) pathway. Results: Compared with the sham
group, the model group showed increased left ventricular end-diastolic diameter (LVEDD) , left ventricular end-systolic diameter
(LVESD), and serum levels of NT-proBNP, TGF-B, and MHC-8 (P<0.01), decreased left ventricular ejection fraction (LVEF)
and left ventricular fractional shortening (LVFS) (P<0.01), disarrangement of myocardial cells, inflammatory cell infiltration,
severe myocardial fibrosis, increased myocardial iron deposition, and irregular mitochondrial morphology with vacuolation.
Furthermore, the modeling led to increased MDA (P<0.01), decreased GSH (P<0.01), diminished Nrf2 fluorescence intensity in
the myocardial tissue, and downregulated expression levels of Nrf2, SLC7A11, and GPX4 (P<0.01). Compared with the model
group, Gardeniae Fructus-Salviae Miltiorrhizae Radix et Rhizoma reduced the LVEDD, LVESD, and serum levels of NT-proBNP,
TGF-B, and MHC-8 (P<0.05, P<0.01), increased the LVEF and LVFS (P<0.05, P<0.01), alleviated pathological changes such
as myocardial cell disarrangement, inflammatory cell infiltration, myocardial fibrosis, and iron deposition, lowered the level of
MDA (P<0.05, P<0.01) , raised the level of GSH (P<0.05, P<0.01) , improved the mitochondrial morphology and reduced
vacuolation in the myocardial tissue, enhanced Nrf2 fluorescence intensity, and upregulated the expression levels of Nrf2,
SLC7A11, and GPX4 (P<0.05, P<0.01) in the rat model of myocardial infarction. Conclusion: Gardeniae Fructus-Salviae
Miltiorrhizae Radix et Rhizoma alleviates pathological damage and myocardial remodeling in the rat model of myocardial infarction
by inhibiting ferroptosis, the mechanism of which is related to the activation of Nrf2/SLC7A11/GPX4 signaling pathway.
[Keywords] nuclear factor E,-related factor 2/solute carrier family 7 member 11/glutathione peroxidase 4 (Nrf2/SLC7A11/
GPX4) signaling pathway; Gardeniae Fructus-Salviae Miltiorrhizae Radix et Rhizoma; ferroptosis; myocardial infarction;

myocardial remodeling
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F1 |F-FASIOERROHINEIBRE TN (rts,n=6)

Table 1  Effect of Gardeniae Fructus-Salviae Miltiorrhizae Radix et Rhizoma on cardiac function indicators in rats with myocardial

infarction (x+s,n=6)

215 Fl /g kg LVEDD/mm LVESD/mm LVEF/% LVFS/%
BF A4 7.05+0.41 3.73+0.21 76.09+3.17 43.68+2.57
LR 2 10.41+0.28" 8.75+0.23" 32.55+1.73" 15.90+2.09"
BRFE T 55 21 0.002 8.57+0.29% 5.99+0.28% 55.17+2.05% 32.1241.99Y
TR 1) 2 0.002 1 8.29+0.18" 5.42+0.24" 59.98+2.16% 33.77+2.34%
HE 7 -+ S AR i 4 4 9.76+0.56> 7.80+0.43% 38.91+1.59% 20.31+3.16%
BEF S - Al 8 8.85+0.42% 6.24+0.63% 55.26+3.49% 30.13+3.14

T 5T ARAE Y P<0.01; 5HEI4] > P<0.05,% P<0.01(3% 2-% 4[7])

T JUL T J5 A S € T T T Ak 1) o A T TR 4 /D

WL 2,

TE AT AR B AL COBRFE T M IR 4L DARIRE A 24 5 EHE T-PF S04 5 F O AHET-PF 2 5 ik 21 (18] 2-18] 6 [|])

B1 ®F-ASFOEAROIALHE L BHFNE (HE, x400)

Fig. 1 Effect of Gardeniae Fructus-Salviae Miltiorrhizae Radix et Rhizoma on HE staining of myocardial tissue in rats with myocardial

infarction (HE, x400)

B2 #F-AS3 08 KR OHNALE Masson E BRI (Masson, x400)

Fig. 2 Effect of Gardeniae Fructus-Salviae Miltiorrhizae Radix et Rhizoma on Masson staining of myocardial tissue in rats with

myocardial infarction (Masson, x400)
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%2 H{EF-AS3LEKRRMFENT-proBNP . TGF-8.MHC-L K F
BRI (x+s,n=6)

Table 2 Effect of Gardeniae Fructus-Salviae Miltiorrhizae Radix
et Rhizoma on levels of NT-proBNP, TGF-B and MHC-8 in serum

of rats with myocardial infarction (x+s,n=6)

15 %U%_l NT—proB}\IP TGF-[_SI MHC—?

/g kg /ng-L /ng-L /ng L
R FAH 500.87+10.71 121.03+3.93 88.69+1.91
RO 2] 820.23+9.69") 244.52+1.68" 136.15+1.32"
BRIET-MHIFIZE 0.002  631.36+£12.16” 164.69+3.66" 104.87+1.99"
MR 2 1) 21 0.002 1 508.19+15.43% 177.13+1.16" 115.02+1.49"

T P3G R4l 4 701.95+13.10° 207.49+2.68 125.29+3.73>

ETFFrEmned 8 605.41+15.12 174.24+4 38" 116.59+3.06%
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Fig. 3 Effect of Gardeniae Fructus-Salviae Miltiorrhizae Radix et Rhizoma on iron deposition in myocardial tissue of rats with myocardial

infarction (Perls, x400)
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Fig. 4 Effect of Gardeniae Fructus-Salviae Miltiorrhizae Radix et Rhizoma on mitochondrial structure and morphology in myocardial

tissue of rats with myocardial infarction (TEM )
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Table 3 Effect of Gardeniae Fructus-Salviae Miltiorrhizae Radix

et Rhizoma on levels of MDA and GSH in myocardial tissue of rats

with myocardial infarction (x£s,n=6) pmol- g’
205 il /g kg MDA GSH

BFARH 1.30+0.23 44.86+2.51

TR 24 2.44+0.31" 17.18+2.27"
BRBET 4 1] 550 4L 0.002 1.64+0.21°  33.11+2.09
AR ) 20 0.002 1 1.56+0.23"  33.64+2.38%
HEF -+ 2 IG5 4L 4 2.04+0.13”  21.48+2.35%
HEF-FF 2 i ) i 4 8 1.75+0.21¥  36.06+2.07
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Fig. 5 Effect of Gardeniae Fructus-Salviae Miltiorrhizae Radix et Rhizoma on fluorescent expression of Nrf2 in myocardial tissue of rats

with myocardial infarction (IF,*x400)
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Fig. 6 Electrophoresis of Nrf2, SLC7A11 and GPX4 protein

expression in myocardial tissue of rats in each group
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Table 4 Effect of Gardeniae Fructus-Salviae Miltiorrhizae Radix
et Rhizoma on Nrf2, SLC7A11 and GPX4 protein expression in

myocardial tissue of rats with myocardial infarction (x+s,n=3)

13 bl Nrf2 SLC7A1l  GPX4

ZH J;

’ /g-kg" /B-actin /B-actin /B-actin

T AR 0.93+0.04 1.61£0.07 1.66%0.10
5 TR 2 0.21+0.04" 0.88+0.08" 0.79+0.09"
BRFE T i 590 21 0.002 0.82+0.05% 1.31+0.09> 1.21+0.08"
RIS 1 4L 0.002 1 0.78+0.03% 1.28+0.05> 1.13+0.05

BETF-FFSEAREL 4 0.65+0.04> 1.15+0.07> 0.93+0.02%

ETF-FIEmmlig 8 0.87+0.09% 1.39+0.06* 1.18+0.07%
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