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Rottlerin Promotes Beigeing and Non-Shivering Thermogenesis via LRP6 Inhibition
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Abstract

Obesity, characterized by excessive fat accumulation, poses global health risks, including metabolic disorders like type 2 di-
abetes and cardiovascular diseases, with its prevalence steadily rising. This study proposes that rottlerin induces anti-obesity
effects by enhancing non-shivering thermogenesis in beige adipocytes D16 via LRP6 inhibition. As a result, treatment of D16
cells with rottlerin up to 5 uM showed no cytotoxicity. Rottlerin significantly increased the expression of proteins involved in
substrate oxidation, such as UCP1 and PGCla, while decreasing the expression of C/EBPJ associated with adipogenesis. Ad-
ditionally, PRDM16, regulating brown adipocyte development, exhibited increased expression. The phosphorylation of LRP6,
an indicator for Wnt signaling and nutrient-sensing pathway, is decreased by rottlerin. In conclusion, the study highlights the
reduced phosphorylation of LRP6 as a pivotal mechanism by which rottlerin promotes the “beigeing” of D16 adipocytes, sub-
sequently inducing non-shivering thermogenesis. This underscores rottlerin’s potential as a natural bioactive compound with

anti-obesity effects.
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Fig. 1. Beige adipocyte before differentiation (A) and after differentiation (B). After 4 days, differentiation began, and it was
confirmed that lipid droplets were created. Total differentiation took about 12 days.
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Fig. 2. Cell cytotoxicity test was performed on beige adipocyte D16 by rottlerin treatment. Undifferentiated (A) and
differentiated (B) beige adipocytes were treated with rottlerin at 0, 1, 2, and 5 pM. There was no significant difference in cell

viability between each treatment group.
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Fig. 3. Non-shivering thermogenesis-related protein expression by treatment of rottlerin beige adipocyte D16. PGCla (A) and
UCP1 (B) increased in a concentration-dependent manner (*p<0.05; **p<0.01).
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Fig. 4. Non-shivering thermogenesis-related transcription factor expression by rottlerin in beige adipocyte D16. C/EBPB
decreased in a concentration-dependent manner (A), and PRDM16 significantly increased at 2 pM (B) (*p<0.05; **p<0.01).
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