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following intracerebral hemorrhage through network pharmacology approaches, and further validate its therapeutic effects along with

the regulatory mechanisms on the PI3K/Akt signaling pathway via both in vitro and in vivo experiments. Methods Network
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pharmacology platforms were used to screen common targets of gypenoside XVII and intracerebral hemorrhage, followed by PPI
network construction and pathway enrichment analysis. Molecular docking was performed to validate target binding activity, while
cellular and animal experiments were conducted to explore the molecular mechanism of gypenoside XVII in intracerebral hemorrhage
treatment. Hemin-induced SH-SYSY cell model mimicking intracerebral hemorrhage was established, and cell viability was assessed
using the CCK-8 assay. Intracellular reactive oxygen species (ROS) levels were measured via fluorescent probes. RT-qPCR was used
to detect mRNA expression levels of TNF, IL-1p, IGF1, EGFR, and PIK3R]. Sixty Sprague-Dawley (SD) rats were randomly divided
into sham operation group, model group, and gypenoside XVII (20, 40 mg/kg) group. Intracerebral hemorrhage model was constructed
using autologous blood injection. Neurological function scores, cerebral edema (dry-wet weight method), histopathological changes in
perihematomal brain tissue (HE and Nissl staining), oxidative stress markers (SOD, MDA), inflammatory cytokines (TNF-a, IL-1p),
and protein expression levels of p-PI3K, PI3K, p-Akt, and Akt were evaluated. Results
common targets, with PPI analysis revealing core targets (PIK3R1, Aktl), and KEGG enrichment highlighting the PI3K/Akt pathway

Network pharmacology identified 166

as central. In vitro, gypenoside XVII significantly increased cell viability, inhibited ROS generation, and downregulated TNF, IL-15,
IGF1, EGFR, PIK3RI mRNA expression. /n vivo, gypenoside X VII reduced neurological deficits, decreased cerebral edema, alleviated
perihematomal pathological damage, enhanced SOD activity, lowered MDA and inflammatory cytokine levels (TNF-a, IL-1p), and

upregulated phosphorylation levels of PI3K and Akt (P < 0.05, 0.01, 0.001). Conclusion

Gypenoside XVII may improve

neurological injury after intracerebral hemorrhage by modulating the PI3K/Akt pathway.
Key words: gypenoside XVII; intracerebral hemorrhage; TNF; IL-1B; IGF1; EGFR; PIK3R1
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Table 2 Topological analysis of core target of treating

intracerebral hemorrhage with gypenoside XVII
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PIK3R1 79.0 979.090 33 0.648 221 40
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Table 3 Binding interactions between Gypenoside XVII and the core protein
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SRC —6.6 6 0 2 LYS. ARG. MET. ASP
GRB2 —6.9 6 2 3 ARG. LYS. SER. ALA
PIK3R1 —6.9 6 1 4 LEU. ALA. TYR. GLU. PRO. TYR
AKT1 -7.9 8 1 3 LEU. GLY. THR. PHE. LYS. ASP
JAK2 —-7.6 6 0 3 GLY. LYS. ASP. ARG
EGFR -7.2 4 0 3 LEU. CYS. ASP. ARG
STAT3 -6.7 7 0 3 ASN. THR. ARG. ASP
HSP90AA1 -7.8 11 1 4 GLU. ASN. LYS. ALA. SER. GLY. PHE
PTPN11 -2.7 10 3 2 ARG. TRP. LYS. ASN. ARG. GLN
STAT1 —6.9 6 1 3 ALA. SER. THR
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Fig. 9 Effect of gypenoside XVII on hemin-induced ROS fluorescence intensity in SH-SYSY cells (x 200, xts,n=3)
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Fig. 10 Effect of gypenoside XVII on hemin-induced mRNA expression in SH-SY5Y cells ( x+s,n=3 )
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Fig. 11 Effect of gypenoside XVII on hemin-induced protein expression levels in SH-SYSY cells ( xts,n=3)
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Fig. 12 Effect of gypenoside XVII on brain water content
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Fig. 14 Immunohistochemical labeling of 4-HNE results
(X200, x+s,n=3)
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Fig. 16 Effect of gypenoside XVII on TNF-a and IL-1p
levels in brain tissue of intracerebral hemorrhage rats ( x+

s,n=3)

3.4 ZRRIEBE XV M ARMKELS p-PI3K,
PI3K. p-Akt. Akt ZEHKFRIENT

WK 17 fiiw, SR L, S B XVII
(2040 mg/kg)2H v 5535 _F K R 4L 4 p-PI3K.
p-Akt FEH/KF (P<0.05. 0.01).
4 g

H X A ERER ORBERR, A ILTE i 4
HR R R SR RN BOIE R i, B R
(R S 1 VR T T SRS LG IS R TS U8, H AT R b
BRI A R =, TR 2R I 2 R A E
FHRVER R R R 5, BN R 2 4 BURTT 239

iNE 247 e/



<2178 ZEA0HBEOH 2025F9 A AN HHHkA  Drugs & Clinic Vol. 40 No. 9 September 2025
1.5 1.59
p—PI3K| -—— - e o Izo.o><104 i
¥ 1.0 #H# = 1.04 #H
PI3K| ) D NS g [945><1o4 5 - "
¥k = ek
I~ 4
p—Akt| G - e o> \640><104 = 05 10,5-
o
Al | S 55 0’
0.0

D > SN . 21

BFEAR R 20 40
L B/ (mg kg ™)

B-actin

0.0-
BEFAR B 20 40

CEFA B2 20 0
SIRHEE (mg ke )

Sl e mekeg )

HEFARALE: "P<001; SEAALLE: *P<0.05 #P<001.
**P < 0.01 vs sham operation group; *P < 0.05 *P <0.01 vs model group.

17 KEMLEL p-PI3K. PI3K. p-Akt. Akt EEFEIE ( X5, n=3)
Fig. 17 Protein expression of p-PI3K, PI3K, p-Akt, and Akt in rat brain tissue ( xts,n=3)
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