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The discovery of autophagy, which led to the Nobel Prize in Medicine, surely contributed to a better understanding of pathologies linked to aging, and perhaps one day allow humans to live longer in good health, according to several experts. Recently, Yoshinori Ohsumi was the winner of the Nobel Prize in Medicine for his research on autophagy, a process of cleansing and, above all, the "recycling" of cells. This moment was a game-changer and led to a series of innovative studies on how to harness the regenerative power of our body.

Most importantly, we learned that most of the major pathologies are linked to insufficiency or dysfunction of the autophagic process, drawing from studies done in different plants and animal species. All the attempts to understand why this process slows down with age were fruitful and revealed a plethora of links between autophagy deregulation and many diseases that currently are the death knell of our society. Neurodegenerative diseases, cancer, infectious diseases, autophagy was a key player in all of them. Same goes with obesity or diabetes, despite the link being weaker in these cases.

Most of research efforts in this area are now directed to innovative therapies that can activate autophagy and keep our cells in good condition for longer, so we can live a better and longer life. There are already drugs in development for arthrosis, which mainly affects older people. Preclinical studies in rats revealed that the activation of autophagy slows the onset of arthritis and improves "signs of mobility." Cancer is also on the list: some researchers have worked to inhibit autophagy and thus reduce cell stress linked to chemotherapy. A strategy that is also being planned out is to stimulate autophagy against infections by the bacteria that causes tuberculosis, which is currently resistant to antibiotics.

There is the belief that if we get to increase autophagy, we could eliminate all these conditions, simply by commanding the body to do so. However experiments with humans are still far from becoming a reality. So, if we know that this process is beneficial to us, how can we benefit from it? How far do we have to go to have our body collaborating in this endeavor? Glad you asked.

Until clinical trials on humans arrive, there are other simpler, available ways to achieve something that researchers take years to obtain. You don’t need a magic pill, you have everything you need to start being better at the tip of your hands! As you walk with me on this journey, you’ll find that nature has already given us everything we need to do this shift in gears, from foods to our own body processes.

I would like to share this knowledge with you: how to harness your body’s own power and use autophagy to become the healthiest, better version of yourself. The best part is that the methods you’ll learn have long proven effects and can be applied, starting now! 

Feel free to explore each chapter with one certainty: you’ll find out that there are no secrets between you and your body when it comes to survival and being healthy. I’m sure you’ll be surprised with how simple it is to level up and get your body working for you, instead of you working for it. Hop on board!
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What Is Autophagy? 
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Autophagy, literally meaning “eating of self,” is a cellular process by which intracellular components are broken down into basic, re-useable substances to build new, healthy cellular structures [1][2]. Special cellular structures called “autophagosomes” bring old cell components to other cell structures called “lysosomes,” containing chemicals and enzymes, where they are degraded to recyclable forms. This auto-cannibalistic machinery is useful when it comes time for a cell to maintain a balance between energy production and consumption, such as starvation situations where environmental nutrient sources are in short supply. Additionally, autophagy can also be thought of as both a mechanism for the cell to fend off invaders and prevent self-sabotage. For example, if a pathogen enters the cell or a cellular error causes a self-derived protein to misfold, the cell can use autophagy to destroy the foreign body or the misfolded protein and avoid further harm to itself. 

There are three types of autophagy: chaperone-mediated, micro-, and macro-autophagy. In chaperone-mediated autophagy, defective proteins are moved across the membrane of a lysosome with the help of a special protein called a “chaperone.” In micro-autophagy, old cellular components are taken up directly by the lysosome itself. In macro-autophagy, the double-membrane vesicle “autophagosome” forms around the target proteins and delivers them to the lysosome via fusion of both structures’ membranes. Because macro-autophagy is the type of autophagy that has been found to have the greatest implications for human health in recent years, “autophagy” will refer to process of macro-autophagy unless otherwise noted in this book. [1]. 

At the molecular level, there are five general steps to autophagy: initiation, then elongation of the autophagosome membrane, formation of the autophagosome, fusion with a lysosome, and then target protein degradation. The vast majority of regulation of autophagy occurs during the initiation phase because it is dependent upon the interactions of a complex network of proteins and environmental signal molecules leading to activation of the pathway.[3] This becomes important when considering the impact on and potential therapeutic use of autophagy for human health.

Though autophagy is an ancient and highly conserved mechanism amongst multicellular organisms such as molds, plants, worms, flies, and mammals due to its importance for survival when resources are scarce, the term “autophagy” is relatively new[1]. It was first used by the 1974 winner of the Nobel Prize in Physiology or Medicine, Christian de Duve. [2] For his studies of lysosomes, he needed a term that would distinguish between the lysosomes aiding in the breakdown of substances coming from outside the cell and those that originated from within the cell itself. The study of autophagy gained steam until the early 1990s when new genetic screening methods allowed for a breakthrough; in 1993, Yoshinori Oshumi conducted an experiment where he observed that some yeast cells were not able to induce autophagy processes. Looking at their genomes, he was able to identify 15 genes, now called ATG (“autophagy-related”) genes, holding the mutations that impeded autophagy processes.[2]. 

Since Yoshinori’s initial discovery, 41 ATG genes have been discovered in yeast. Several orthologues (genes whose protein products have the same function, but the DNA itself has a slightly different sequence) of these ATG genes have been found in the human genome. The protein products of ATG genes are most often proteins that act in the initiation step of autophagy processes. Thus, manipulation of these genes in mutant yeast, flies, mouse, and rat models have allowed scientists to investigate how autophagy is turned on and off at the molecular level.[4] Though there are several pathways to get there, the critical molecular step to turning on autophagy is activating the ULK1 complex. Conversely, the protein mTOR––activated through insulin/insulin-like growth factor signaling––inhibits ULK1 complex function, effectively functioning to turn off autophagy. [5]

Scientists’ renewed interest and study of autophagy revealed that these genes play a larger role in immune system inflammatory responses than ever expected, conferring both positive and negative effects on human health. In addition to increasing susceptibility to infection by M. tuberculosis and Salmonella species, malfunctioning autophagy pathways have been linked to a range of inflammatory respiratory and gastrointestinal disorders such as asthma, COPD, and Crohn’s disease, as well as diabetes, atherosclerosis, cardiomyopathy, various types of cancer, and neurological and neurodegenerative disorders such as Parkinson’s disease, Huntington’s disease, Alzheimer’s disease, and dementia. [2] [4] [6] On the flip side, when autophagy is working as it is supposed to, it helps your body to prevent and fight against these harmful effects!
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While the induction of autophagy to help you achieve your weight-loss goals by shifting from a sugar-burning metabolism (called “glucogenesis”) to a fat-burning metabolism (called “ketogenesis”), its benefits extend far beyond a trim waistline. [7] In terms of health, autophagy is often considered to be a “fountain of youth”––increasing processes that help your cells stay productive and strong for longer. Autophagy helps improve your mitochondria function for better metabolic efficiency and promotes insulin sensitivity, preventing diabetes. [8] Because autophagy also stimulates the immune system, it can help to prevent infection. However, autophagy has even greater health benefits than these; it can help to prevent and combat neurodegenerative diseases, inflammatory diseases and disorders, and even cancer. [6] Additionally, it is thought to boost muscle performance, lessen the effects of aging, and quite possibly extend life itself. [5]
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