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Abstract: Objective To explore the mechanism of the key active component groups of Salvia miltiorrhiza in improving blood stasis
syndrome by using a network target-driven strategy combined with animal verification experiments. Methods  Network
pharmacology was employed to integrate protein-protein interaction (PPI) networks and KEGG pathway databases to predict potential
targets of the previously screened key active component groups of S. miltiorrhiza in in improving blood stasis syndrome. Molecular
docking technology was used for the analysis of the interaction between drug molecules and targets. A rat model of acute blood stasis
syndrome induced by adrenaline hydrochloride was established. ELISA kits were used to detect the levels of serum inflammatory

factors (TNF-a, IL-6) and myocardial enzymes (CK-MB, LDHA) in rats. qRT-PCR and Western blotting were utilized to verify the
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predicted signaling pathways related to the key active component groups of S. miltiorrhiza. Results Network target prediction

revealed that “the key active component groups” of S. miltiorrhiza might exert their effects by acting on the core targets such as SRC,
STAT3, TP53, TNF, EGFR, MMP9, BCL2, and MYC. Compared with the control group, the protein level of Caspase-3 in the model
group was significantly increased, while the protein levels of Bcl-2, p-Akt, p-PI3K and PI3K were significantly decreased (P < 0.05);

Compared with the model group, the protein level of Caspase-3 in the treatment group was significantly decreased, and the protein

levels of Bcl-2, p-Akt and p-PI3K were significantly increased (P < 0.05). These results indicated that the key active component group

of S. miltiorrhiza could activate the PI3K/AKT signaling pathway, downregulate the protein level of Caspase-3 and upregulate the

protein level of Bcl-2 to inhibit cardiomyocyte apoptosis, thereby improving blood stasis syndrome. Conclusion This study indicates

that the improvement of blood stasis syndrome by the key active component groups of S. miltiorrhiza is related to the activation of the

PI3K/Akt signaling pathway, providing experimental evidence for the development of modern drug formulations of S. miltiorrhiza.
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Table 1 Primer sequences for mRNA
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Fig. 1 Visual analysis results of network pharmacology
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+3576+ £ A8ELE 128 2025%F 12 8

{;35*'«744&?. ER Drug Evaluation Research

Vol. 48 No. 12 December 2025

3.4 ASXREEMESETLEENE MFHEXR
FRLAYERID 4 TREHR

R TP, W Sk IFSIE K AR R 4
BRI SEE, ZRAEGIT RN (P<

i
SHIPN

(P<<0.05), FIB &

B4 vl 5n, SxREAxTL, R LIRS 0.05).
ot MFRERSY PT. TT. APTT BE 4% 3.5 FASXEFEMA SRR MAEAR O RA

HEBEFE (P<0.05), KHBIM O TRIEIR S

R EERES, WL SMEPERE LSRRG A 0, el 5 Fras, (R HE Be@R, 0 HRZ ) oBEA
AUEERAEEERN, e MFCEMRRAE R OETCUERE, OUELESCIY), H o A
fiE, RPKBSVEMBCEBRR R T. ISR W, [FTCRE, JFEHBRA KRR KA SEa K
R2 XBEEMASBEHSROESXIESS K MMGBSA 4546 BHEAE
Table 2 Docking scores and MMGBSA binding free energy between key active component groups and core targets
SRC STAT3 TP53 TNF EGFR
D %x ghEA el AR/ gEAhe/ ghEEe/ gEGhe
PUEIES PUEFEY PUEFRCY) XS5y pagsAt

AR (kI-mol ) A3 o) (kFmol) SEPEES (kI-mol ) B35y (kI-mol ! AR5y (kI-mol !

FFSHA s —25.60 —180.09 —17.85 -137.81  —27.65 -170.07  —26.19 -17539 -25.10 —172.80

BaftZm - -22.21  -15834  -15.00  -104.83 -21.03  -145.06 —26.69  -17837 2573  —165.63

RIEEIR -29.04  —155.28 —24.43 —132.86  —29.96 —208.70  —20.95 -127.54  -27.70 —191.23

FFSld s —27.53 —197.31 -19.82 -159.76  —26.61 -176.44  —27.32 -194.00 -32.26 —180.04

BHR -26.19  -123.73 -21.03 -131.11  -18.73 —145.43  —24.60 -164.88  —29.83 —113.38

FHHE B —24.01 —73.03 —15.46 —-121.64  —12.65 —187.46 -17.14 —67.54  —25.94 -91.93

SR Lo —21.83 —-0.34 —12.86 —23.38 —19.82 -19.11  —17.93 —48.19  —13.41 —20.45

) \ \‘4
Plag:
g z-;‘
e S
SRC- zié%?ﬂ& SRC- A%Eﬂng SRC-# R SRC- ﬂ%ﬁ&

STAT3-J}&MWilla STAT3-FafI &M STAT3-RIEHFR

TPS3-JK LI

TPS3-J1 & Hillla  TP53-KaS1 5 TPS3-}ZHillls  TP53-4£ i

TNF- E—')L

TNF- ﬁ%ﬁ&

TNEESTSR TNF-RE SR TNF-ﬂi}tﬂﬂHB ﬁTNF %EE&

TNF-F+ 2l

&5?% ﬁ%“” &5*’ A
EGFR-F1Z:0illa EGFR-IS%‘.’Z‘EIEJ EGFR-KILEER EGFR- fﬁ%ﬁﬂna EGFR %EEE& EGFR- ﬂﬁ%ﬁx EGFR J?JIA%

B3 HEMSERRMIZEES
Fig.3 Docking binding profiles of compounds and proteins
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