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Eucommia ulmoides leaves and Gardenia extracts promote white adipocyte browning by inhibiting
autophagy
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[ Abstract] Objective To investigate whether extracts of Eucommia ulmoides leaves and Gardenia have the effects on
promoting white adipose browning, and to explore their possible mechanisms. Methods The effects of Eucommia ulmoides leaves
and Gardenia extracts on mature 3T3-L1 cells were detected using CCK8 assay, Western blotting, qRT-PCR, Oil red O staining,
BODIPY staining, and mitochondrial fluorescent dye. Subsequently, autophagy inhibitors ( rapamycin ) were used to explore their
possible mechanisms of action. Results  Eucommia ulmoides leaves and Gardenia extracts could upregulate browning-related proteins
and mRNAs (PRDM16, PGC-1a and UCP-1 ) (all P < 0.05 ), inhibited autophagy-related proteins ( Beclin-1 and p62 ) and mRNAs
(LC3, Beclin-1 and p62 ) and the expression of autophagosomes (all P < 0.05 ), inhibited lipid droplet accumulation, and increased
mitochondrial abundance. The use of autophagy activator ( rapamycin ) restored the autophagy effect of Eucommia ulmoides leaf and
Gardenia extracts on 3T3-L1 cells (all P < 0.05), and it was found that the browning effect of Eucommia ulmoides leaf and Gardenia
extracts on 3T3-L1 cells was also reversed by autophagy activator (all P < 0.05) . Conclusion Extracts of Eucommia ulmoides
leaves and Gardenia have the effects upon promoting the browning of white adipocytes by inhibiting autophagy, demonstrating potential
clinical applications in the clinical prevention and treatment of obesity and related metabolic diseases.

[ Key words ]  Eucommia ulmoides leaf extract; Gardenia extract; Autophagy; Browning of white adipocyte; Obesity;
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Figure 1 Effect of Eucommia ulmoides leaves and Gardenia extracts on 3T3-L1 cell activity
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Figure 2 Effects of Eucommia ulmoides leaves and Gardenia extracts on browning of adipocytes



564 S 2025 4 6 A58 56 H% 6
IL|
W F
gt 200 mg/mL+200 mg/ml = —
<" 05 *
0.0

Lo

BODIPY

XFIRZE 2004200
FAPHFINE S i B (mg/mL, 48h)

@

X REZH 200 mg/mL+200 mg/mL

LREA T

TE: A AL O A1 BODIPY KR 24500, AR/ 20 wm; B WEEHRSURIN Asio {5 C WZRRRSE MG TN 2 Ar

IRERE; SR L, *P < 0.05,

B3 ki FndeF R BRI X RS A 4 AR AR i AR R AL F B RS0

Figure 3 Effects of Eucommia ulmoides leaves and Gardenia extracts on lipid droplet accumulation and mitochondrial

abundance of adipocytes
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Figure 4 Effects of Eucommia ulmoides leaves and Gardenia extracts on autophagy of adipocytes
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Figure 5 Autophagy activator reversed the effect of Eucommia ulmoides leaves and Gardenia extracts on browning of

adipocytes
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