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Description
Background:
The pharmacological induction of autophagy has emerged as a feasible strategy to mimic at least some of protective
effects of fasting against aging (1). Using a screening approach for the systematic identification of potential anti-aging
agents, the Madeo laboratory was able to identify a natural polyphenol (flavonoid subgroup) that promotes lifespan
and induces autophagy in yeast, worms, flies, and cultivated human cells (manuscript in revision). Polyphenols are
a group of plant secondary metabolites that have been associated with several health benefits (2).
Hypothesis and objective:
Several natural autophagy inducers like spermidine and the polyphenol resveratrol exert beneficial effects during
aging, for instance cardioprotection in rodents (3, 4). We thus hypothesize that our newly identified polyphenol, a
natural autophagy inducer with lifespan-extending potential, may also exert protective effects in mice. Therefore, we
aim at determining whether the polyphenol has a favorable impact on mouse organs (heart, liver) and if yes, whether
this is autophagy-dependent.
Methods:
The DK-MCD student will use intraperitoneal injection of the polyphenol or DMSO to assess autophagy induction in
the hearts and livers of mice. To assess possible cardioprotection, infarct size after prolonged myocardial ischemia in
mice as well as e.g. cardiac hypertrophy and diastolic function in old mice after polyphenol treatment will be evaluated.
In addition, the student will measure the mechano-elastical properties of cardiomyocytes in vivo and determine subclinical inflammation rates. Moreover, a rat model for hypertension-induced congestive heart failure will be employed
to analyze e.g. systemic blood pressure, cardiac hypertrophy and diastolic function. To assess liver protection, hepatic
damage after ethanol intoxication by quantifying alanine aminotransferase activity in polyphenol-treated and untreated mice will be measured. If positive results are obtained, the student will test (in mice) whether polyphenol-mediated
cardioprotection/hepatoprotection is dependent on autophagy (using Atg5-deficient mice).
This project should lead to the in vivo characterization of autophagy-dependent cardio- and/or hepatoprotective effects
of our identified polyphenol.
The results of this work will facilitate the verification of the adequate fasting timeframe to maximize its metabolic effect
and thus effectivity. Furthermore, different fasting strategies may be compared by determining their metabolic profile.
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