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What the Experts Are Saying



“Ross Pelton’s new book, Rapamycin, mTOR, Autophagy & Treating mTOR Syndrome, is a timely introduction to this exciting area of longevity research. Based on solid science, and written in an accurate and accessible manner, this book provides readers with foundational knowledge to begin their own journey toward optimal healthspan.”

— Matt Kaeberlein, PhD, Professor of Laboratory Medicine and Pathology, University of Washington




“Ross Pelton has done a remarkable job making a very complex subject understandable in clear and simple language. It provides a very good balance between references to studies without getting lost in the details. Rapamycin is one of the great new drugs of the past 100 years. This is a very good and very courageous effort to introduce rapamycin to the general public. This is a very important book that everybody should read. [In fact,] reading this book might add years to your life.”

— Alan Green, MD




“Ross Pelton’s book, Rapamycin, mTOR, Autophagy & Treating mTOR Syndrome, explains how rapamycin has the promise of increasing the lifespan and, more importantly, the health-span of individuals by increasing autophagy and slowing the aging process. This book will reveal an additional way for you to get onto a path of health and wellness, naturally.”

— Steven F. Hotze, MD, CEO, Hotze Health & Wellness Center, Houston, TX




“Do not allow the title Rapamycin, mTOR, Autophagy & Treating mTOR Syndrome to deter you from reading Ross Pelton’s most recent book ASAP! If you desire to stay as healthy as possible for as long possible, Rapamycin should be on your must-read list. Dr. Pelton helps bring to bear an expeditious way to slow down the process of aging, but without the hardship and punitive experience of fasting.”

— Dr. Bob Martin, host of the Dr. Bob Martin Show, the largest syndicated radio health talk show in the U.S.




Rapamycin, mTOR, Autophagy & Treating mTOR Syndrome “is a beautifully balanced book which lays out the case for rapamycin with scholarly rigor that’s easily accessible and actionable. Count on Ross Pelton to always be on the cutting edge!”

— Dr. Ron Hoffman, host of Intelligent Medicine, the longest-running MD-hosted health show on syndicated radio




“Is rapamycin the long-sought fountain of youth? Ross Pelton’s short, easy-to-read book on rapamycin and its anti-aging effects on animals makes one ask why are there so few human studies and why physicians are largely unfamiliar with it. The fact that rapamycin is produced by a strain of bacteria found in the soil on Easter Island only makes its potential use even more compelling. Pelton explains why rapamycin, which may be a lifesaving drug for organ transplant patients, is also an effective life extension drug.”

— Jonathan Collin, MD, Publisher, Townsend Letter







DISCLAIMER

Ideas and information in this book are based upon the experience and training of the author and the scientific information currently available. The suggestions in this book are definitely not meant to be a substitute for careful medical evaluation and treatment by a qualified, licensed health professional. The author and publisher do not recommend changing or adding medication or supplements without consulting your personal physician. They specifically disclaim any liability arising directly or indirectly from the use of this book.
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Hello, Readers,

The information in this book is a paradigm shift, a breakthrough, and a revolutionary new understanding of cellular biochemistry, health and the aging process.

mTOR and autophagy are scientific/medical discoveries of historic proportions. These cellular mechanisms regulate the health and the aging process of every living organism, especially humans. The purpose of this book is to explain mTOR and autophagy, the counterbalancing relationship between them, and how rapamycin can help correct an imbalance in the mTOR/autophagy ratio.

The information in this book can help improve peoples’ health, delay the onset of age-related diseases, and extend the lifespan and healthspan of most people alive today.

Please share this book with others.

Let’s make good health go viral!

Thanks, Ross





PREFACE


“From extending lifespan to bolstering the immune system, rapamycin’s effects are only just beginning to be understood.”

The Scientist: March 1, 2018



There are two themes that are central to this book:

Theme #1 is the story of rapamycin, perhaps the most promising life-extension drug that has ever been discovered.

Rapamycin is the common name for the Pfizer-owned drug named Rapamune, which has a generic name sirolimus.

Theme #2 is story of mTOR and autophagy, which grew out of the research conducted to understand rapamycin’s mechanism of action. Learning about mTOR and autophagy has resulted in the discovery of a fundamental process within all cells that regulates health and the aging process.

There are fundamental new Rules of Health for people to learn in order to lead a healthy life. Unfortunately, when it comes to health, most people, including myself, have not had good teachers and role models. The rapamycin story, which includes mTOR and autophagy, explains a fundamental biochemical mechanism that regulates the health and lifespan of every cell in your body; it is one of the most important Rules of Health for people to understand.


mTOR Syndrome

I’ve coined a new term: mTOR Syndrome, which results from the overexpression of a cellular enzyme called mTOR coupled with the under-activity of a cell housekeeping process called autophagy. mTOR and autophagy will be thoroughly explained in this book. Rapamycin is the most effective drug yet discovered to treat mTOR Syndrome.

mTOR Syndrome is a major contributing factor to the epidemic of chronic degenerative diseases; it helps explain why sub-optimal health is so widespread and discusses important options people can take to help improve the quality and quantity of their life.

The rapamycin story is fairly new. Until now, only the scientists who have conducted studies and a few life extension enthusiasts are familiar with these topics. But this information is just beginning to reach the public.

The goal of my book is to help change this by explaining why and how rapamycin (and several other therapies) can help you improve your health and “move your needle” in the direction of improved health and slowing down your biological aging process…i.e. healthy life extension, or healthy longevity.

As important and effective as rapamycin is, it is not a miracle drug that is going to make everyone who takes it return to good health. There are many factors that contribute to poor health, just as there are many lifestyle components that promote good health.

My point is this: overall, rapamycin is a very important, very effective drug that holds the potential to improve the health and lives of untold millions of people now living. However, it is my opinion that integrating additional health-promoting modalities into your life along with rapamycin will increase and accelerate improvements in your health.

On the other hand, I also believe that a smoker who drinks alcohol, eats junk food and doesn’t exercise is not likely to get much benefit from taking rapamycin. A multitude of bad habits and choices will likely override rapamycin’s potential benefits.

My goals for writing this book are the following:


	I want to provide readers with a summary of the history, development, and benefits of rapamycin so that you understand its potential benefit for you and your loved ones.

	
I want to “coach” readers on how to use this information to educate your physician about rapamycin and give you pointers on how to ask your physician to prescribe rapamycin for you. Let’s face it, in the U.S., physicians must write a prescription for rapamycin. Therefore, educating physicians about rapamycin is critical in order to increase awareness and use of rapamycin.

	To facilitate and accelerate everyone’s rapamycin/mTOR/autophagy learning curve, I have provided links in Chapter 10 to key scientific studies, articles, and podcast interviews on rapamycin.

	I will discuss dosages, directions, side effects (it is quite safe) and how to find a pharmacy that will fill your prescription for rapamycin.



I urge you to educate yourself about rapamycin, educate your physician about rapamycin and help me educate the world about the amazing health benefits of rapamycin.

Here’s to increasing your healthy longevity.

In gratitude,

Ross Pelton, Ph.D.

The Natural Pharmacist







INTRODUCTION

This book will explain how the following three terms provide a new understanding of the mechanisms that regulate health and the aging process in all living organisms, from single cell organisms up to and including humans. These three terms are:


	» rapamycin

	» mTOR

	» and autophagy



mTOR and autophagy have been regulating the health of all life forms since life began to emerge on Earth in single cell organisms approximately 3.5 billion years ago.

After the discovery of rapamycin, scientists began conducting experiments in an effort to understand rapamycin’s mechanism of action. This led to the discovery of mTOR, which in turn, led to the understanding of how mTOR and autophagy regulate cellular metabolism and ultimately, the health and life of all living things.

In summary, the discovery of rapamycin resulted in scientific studies that have enabled scientists to gain a totally new understanding of the aging process and how we might use this new information to improve health and delay the onset of age-related diseases. Collectively, the topics in this book describe one of the most important breakthroughs in the science of life extension that have ever been discovered.

Rapamycin works by shifting the body’s cellular biochemistry into a mode that mimics calorie restriction. This sets a cascade of beneficial effects in motion at the cellular level, which improves health, delays the onset of many diseases, and increases lifespan.

Rapamycin treatment has increased lifespan from 25–60% in most species it has been tested on. When rapamycin was given to 20-month (elderly) mice, females lived 14% longer and males lived 9% longer.1 These results suggest that rapamycin started late in life may also improve health and extend lifespan in humans.

The following image shows the exciting potential of synergistic effects of combining rapamycin with other health-promoting substances. The study in the box shows that combining rapamycin with lithium and a senolytic drug extended fruit fly lifespans by 48%. Even a 10%–15% increase in fruit fly lifespan is considered remarkable.

Lithium is a low-cost dietary supplement that can safely be taken in the dose of 1000 mcg a day without the side effects caused by far higher prescription drug doses.


October 15, 2019
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“A triple drug combination targeting components of the nutrient-sensing network maximizes longevity”

PNAS October 15, 2019 116 (42) 20817-20819 https://doi.org/10.1073/pnas.1913212116



In 1935, a landmark study was published, which reported that laboratory rats placed on a calorie restricted diet, while maintaining adequate nutrition, lived 33% longer than previously known possible.2 Since that time, many experiments on a wide range of animals have confirmed that calorie restricted diets, without malnutrition, can achieve significant increases in lifespan. Rapamycin mimics calorie restriction.3,4



Discovery of Rapamycin


Rapamycin is a compound that is produced by a strain of bacteria named Streptomyces rapamycinicus (previously classified as Streptomyces hygroscopicus). This bacterium was discovered from soil samples taken during a scientific expedition to Easter Island in 1964. The purpose of this scientific expedition was to search for compounds that might express antifungal and/or antibiotic properties.

Although rapamycin exhibited strong anti-fungal activity, efforts to market it as an antifungal drug were discontinued when it was discovered to have potent immunosuppressive activity when taken in daily doses. Subsequently, rapamycin was approved by the FDA in September 1999 as a drug to prevent organ transplant rejection.

Additional studies revealed that rapamycin exhibits a broad range of other functions. Promising results from initial studies prompted scientists to send samples of rapamycin to the U.S. National Cancer Institute (NCI) for further testing.

Initial tests at the National Cancer Institute revealed that rapamycin had activity against solid tumors. Subsequently, the NCI elevated rapamycin to priority drug status because of its anti-cancer activity and because it functioned differently than most anticancer drugs.5

Many anticancer drugs are classified as “cytotoxic drugs” because they kill rapidly dividing cancer cells. However, cytotoxicity causes a wide range of side effects because other rapidly dividing cells such as bone marrow cells and cells lining the intestinal tract also sustain significant damage. Rapamycin appeared to be a totally new type of anticancer drug because it functioned by inhibiting cancer growth (cytostatic) rather than by killing cancer cells (cytotoxic).

LIFE EXTENSION: The most exciting news about rapamycin is in the field of life extension. Rapamycin has produced important health improvements and/or significant life extension in every species tested thus far, which includes yeast, worms, fruit flies6 and mice. The results of these studies suggest that rapamycin is the most effective life extension drug ever discovered.

An important factor in rapamycin’s favor is the fact that scientists now understand how and why rapamycin produces so many beneficial effects. Rapamycin functions by entering cells and binding to an enzyme named mTOR. mTOR is a fundamental mechanism within all cells that regulates the production of proteins, enzymes, and processes of cellular growth and metabolism.

Current life extension clinical trials are underway with dogs, marmosets (a tiny monkey that only lives to about eight years old), and humans. Regarding testing rapamycin in humans, in June of 2021, a crowdfunding project successfully raised $485,000 for the first human rapamycin clinical trial. This is called the PEARL trial, which stands for The Partici patory Evaluation (of) Aging (with) Rapamycin (for) Longevity Study.7

The box below provides a brief summary of this study and a log in web address on how you can enroll:
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ClinicalTrials.gov June 18, 2021

Rapamycin Human Study Receives $485,000 Funding


	» Randomized, placebo-controlled trial into the safety/efficacy of rapamycin in reducing clinical measures of aging in an older adult population.

	» The differing doses: 5 mg or 10 mg of rapamycin one time a week or placebo.

	» Primary Outcome Measure: Changes in visceral fat as measured by (DXA) scan.

	» Secondary Outcomes: Range of clinical measures, e.g. bone density, blood tests, etc.

	» 20 people enrolled at $360 each (original cost before donations was $1,200).



Principal investigators: James Watson, M.D. and Sajad Zalzala, M.D.

Sponsor: AgelessRx

Collaborator: University of California, Los Angeles

To enroll log on to: https://www.agelessrx.com/pearl









CHAPTER ONE

 Key Bullet Points Summarizing Rapamycin


	Rapamycin is a potent antifungal/antibiotic drug that was discovered in 1964 in a soil sample taken from Easter Island; the first study on rapamycin was published in 1975 (as an antifungal agent).

	Rapamycin was approved by the FDA in September 1999 as a drug to prevent organ transplant rejection.

	Mechanism of action:

	Inhibits the signaling pathway named mTOR (explained in Part 4).

	Mimics calorie restriction.

	Activates autophagy: the body’s mechanism for cellular repair, regeneration, and detoxification.





	Rapamycin has been used safely in humans for decades; it is FDA approved for prevention of organ transplant rejection, as a treatment for certain types of cancer, and in patients receiving cardiac stents.

	In one of the first life extension studies, rapamycin given to 20-month-old (elderly) mice increased median lifespan of females 14% and males 9%.8 In a subsequent trial with 9-month-old (young) mice given 3x greater dose of rapamycin, median lifespan increased 26% in females and 23% in males.9


	In 2006, Dr. Mikhail Blagosklonny was the first to propose that “rapamycin could be used immediately to slow down aging and all age-related diseases in humans, thus becoming an anti-aging drug today.”10,11


	Rapamycin is administered every day to inhibit rejection in organ transplant patients; when it is given at lower doses (once weekly) rapamycin improves many health metrics and is associated with life extension.
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