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Abstract: Objective To investigate the protective effect and potential mechanisms of ginkgo diterpene lactone (GDL) on D-
galactose-induced aging in mice. Methods Mice were randomly divided into control group, model group, GDL low-, high-dose (5,
10 mg/kg) groups and metformin (200 mg/kg) group, with six mice in each group. Mice were given D-galactose (500 mg/kg) in the

neck for eight consecutive weeks, and corresponding drug intervention was administered starting from the third week. The memory

WFs A 2025-01-07

BEEWA : VL5 8 FEA B TR E AR R FE & 51 SR FER T 0L 0 (BK20232014); RN “5217 A4 LRECFFHHE
(LYG06521202221)

TEEEN: £ (2000—), FILAFIEAE, BT RIMEL4HS: . E-mail: wangywyyy@163.com

HBIEEE: TIRT, B, WLASI, W5 My 2R A R SN . E-mail: kyyywzz@163.com
HARE, %, W7 AR FIBE R F A . E-mail: bgxiao@shmu.edu.cn



- 3936 - F8 B 2025568 $£56% BB Chinese Traditional and Herbal Drugs 2025 June Vol. 56 No. 11

and cognitive functions of mice were evaluated through water maze experiments; Aging status of hippocampal neurons was evaluated
by B-galactosidase staining; Western blotting was used to detect the expressions of cell cycle related proteins in hippocampal tissue.
The anti-aging mechanism of GDL was explored using network pharmacology and molecular docking, and molecular docking results
was validated by Western blotting and immunofluorescence. Results Compared with control group, the time spent in the target
quadrant of mice in model group was reduced (P < 0.05), B-galactosidase activity in hippocampal neurons was significantly increased
(P <0.001), the expressions of aging marker proteins pS3, p21 and p16 in hippocampal tissue were significantly increased (P <0.001).
Compared with model group, the time spent in the target quadrant of mice in GDL group was increased (P < 0.05), B-galactosidase
activity in hippocampal neurons was significantly decreased (P < 0.001), the expressions of p53, p21 and p16 proteins in hippocampal
tissue were significantly decreased (P < 0.05, 0.01, 0.001). The results of network pharmacology and molecular docking suggested that
the prevention of aging by GDL may be related to phosphatidylinositol 3-kinase (PI3K)/protein kinase B (Akt) pathway and cell
apoptosis. Animal experiments showed that GDL could up-regulate the expressions of PI3K/Akt signaling pathway proteins (P < 0.05,
0.01, 0.001) and inhibit the expressions of downstream apoptotic proteins such as cleaved cysteine aspartate protease-3 (cleaved
Caspase-3) and B-cell lymphoma associated X protein (Bax) (P < 0.01, 0.001). Conclusion GDL could improve the cognitive

function of D-galactose-induced aging mice, inhibit aging induced cell apoptosis, and its mechanism may be related to the regulation

of PI3K/Akt signaling pathway.
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