Protective role of Pterostilbene in Metabolic diseases induced depression
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Introduction. Metabolic diseases (Diabetes and Obesity) and depression are the most common diseases with shared biological mechanisms. A two-way relationship includes insulin resistance (IR), inflammation, HPA axis dysfunction, and oxidative stress. SIRT1 plays a crucial role in metabolic diseases and depression and was hypothesized to be a novel therapeutic target for metabolic disease-induced depression. Pterostilbene (PTE), an SIRT1 activator was selected for in vivo research of diabetes and obesity-induced depression in laboratory animals. 
Aims. 1)To perform in-vivo analysis of PTE in diabetes induced depression like behavior in Wistar rats. 

           2) To perform in-vivo analysis of PTE in obesity induced depression like behavior in Swiss albino mice
Method. Two animal models were established; diabetes induced depression in Wistar rats and Obesity induced depression in Swiss albino mice. After induction of metabolic disorder (confirmed with forced swim test), the depressed animals were further treated with PTE (10, 20, 40 mg/kg) for four weeks. Standard anti-diabetic drug [Metformin (500 mg/kg)], standard anti-obesity drug [Cetilistat (10 mg/kg)], and standard antidepressant drug [Fluoxetine (10 mg/kg)] were also supplemented to their respective groups (n=6). At the end of the treatment, behavioral assessment for depression was carried out by an open field test (exploratory behavior), a sucrose preference test (anhedonia), a resident intruder test (aggression), and a marble burying test (anxiety). Biochemical estimation for blood glucose, HOMA-IR, inflammatory mediators (IL-6, TNF-α, and NF-κB), oxidative stress markers (GSH), lipid profile (cholesterol, triglyceride, LDL, and HDL), gene expression of SIRT1(Diabetes and obesity), leptin, and ghrelin receptors (obesity), were carried out. 

Results. Pterostilbene mitigated depression-like behavior paradigms and significantly restored BG, lipid antioxidant levels. It improved insulin resistance, reduced cortisol levels, as well as inflammatory markers, and improved antioxidant enzyme levels. Gene expression studies revealed that PTE significantly increased SIRT1, leptin, and ghrelin receptor expression, which play an important role in metabolic diseases and depression. 

Conclusion. PTE, by its virtue to maintain BG, reduced IR, amelioration of the HPA axis, anti-inflammatory, antioxidant activity, and improvement of SIRT1, leptin, and ghrelin receptor gene expression proved to be effective in the treatment of metabolic disease-induced depression in laboratory animals.
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Schematic representation of T2DM-induced depression and mechanism of anti-depressant effect of PTE. 
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Schematic representation of Obesity-induced depression and mechanism of anti-depressant effect of PTE  
