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PRAISE FOR  The LDN Book, Volume 2

“Since the first volume of The LDN Book was released, I have had the distinct privilege of learning from and collaborating with the best clinicians and researchers in the field of integrative medicine. Through these collaborations, we continue to build upon the already vast applications of this low-dose but high-power medication. I am thrilled to see so many trusted colleagues, who have also become friends, contribute to this important body of work. Thank you, again, Linda Elsegood, for bringing together a tribe of like-minded people who continue to find solutions to challenging medical issues with this simple and inexpensive intervention.”

—Dr. Nasha Winters, ND, FABNO, author of The Metabolic Approach to Cancer

“As a pharmacist, I often wish for a ‘miracle’ drug that would be safe, effective, and inexpensive and could help the masses take back their health. While no drug is right for everyone, I have seen LDN transform the lives of countless people with autoimmunity. For some, LDN has truly been a miracle drug. I highly recommend both volumes of The LDN Book as valuable resources for patients and clinicians alike to explore the best practices for using LDN.”

—Dr. Izabella Wentz, Pharm.D., FASCP, New York Times bestselling author of Hashimoto’s Protocol

“A fantastic resource. All the latest research on low dose naltrexone and its various uses in clinical practice is compiled in this easy-to-use volume—The LDN Book, Volume 2. I will definitely be keeping this book in my office for reference.”

—Jill C. Carnahan, MD, ABIHM, ABoIM, IFMCP

“Even if you think you know about the benefits of LDN for certain conditions through practical experience or otherwise, this book will expand your understanding and amazement. It is a remarkable finding that a drug designed for a specific condition can be applied to so many other systems at lower and lower doses. Interestingly, this has shown us that many other drugs may also have unexpected benefits at lower-than-intended doses. There are many layers of complexity that remain to be uncovered!”

—Dr. Angus Dalgleish, professor of oncology, St. George’s, University of London; principal, Institute for Cancer Vaccines and Immunotherapy (ICVI)

“Over the years, a wealth of clinical trials and studies on LDN have given us better information about how and why LDN actually works. Through this research, we have uncovered many new uses of LDN in medical treatment. Reviewing The LDN Book, Volume 2 and seeing how other experts prescribe LDN in their clinics has been a great treat for me. My clinic, Clinic 158, has been prescribing LDN for 12 years. We have thousands of very happy patients who have found success with the medication for a myriad of ailments, and we are still learning new information.”

—Dr. Andrew McCall, director, Clinic 158

“Since inflammation is a major contributor to almost all chronic disorders, LDN therapy bridges nearly every medical specialty. In The LDN Book, Volume 2, the authors provide an excellent overview of LDN’s mechanism of action, review the vast evidence base supporting clinical applications, and, most importantly, report actual cases in which LDN was instrumental in the successful treatment of patients. This book is a must-have for every clinician, and LDN should be considered in the treatment of the many disorders outlined therein.”

—Sahar Swidan, Pharm.D., R.Ph., ABAAHP, FAARFM, FACA, president and CEO, Pharmacy Solutions
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FOREWORD

In the fields of observation chance favours only the prepared mind.

—LOUIS PASTEUR (1822–1895)

How does a fertility doctor (or any doctor) become a low-dose naltrexone prescriber? Quite by chance, at least in my case. In 2002 my sister’s husband was diagnosed with progressive multiple sclerosis (MS). He was prescribed LDN by Dr. Bernard Bihari, a neurologist in New York credited with discovering the immune-modifying effects of LDN, and his MS stabilized after just a few weeks. About nine months later I attended a small meeting in Galway, Ireland, presented by Robert, an MS patient who had had a similarly “miraculous” response to LDN treatment. His testimony was striking. He had poor mobility, extreme fatigue, and brain fog with progressive deterioration—until he started LDN. His story made a deep impression on me. I was excited to hear how effective this treatment could be for autoimmunity. I decided I would recommend LDN if I had an infertility patient with an autoimmune condition. But first, I needed to find out more about this interesting medication. At that time, the LDN Research Trust did not exist, and there was very little to find in peer-reviewed publications.

The key points for me were:


	LDN is a licensed medication that is safe and well tolerated at 50 mg with no limitation on the duration of use at this dose.

	The recommended doses of 3 to 4.5 mg are less than one-tenth of the licensed dose, so they are clearly safe.

	It is important to avoid combining with opioid medications, codeine, or alcohol.

	Sleep disturbance and vivid dreams are common side effects, but settle within one to two weeks of use.



Within a month I had an infertility patient with new-onset rheumatoid arthritis. She was seeing a rheumatologist who recommended methotrexate, as she was not responding to non-steroidal anti-inflammatory drugs (NSAIDs). A significant problem with methotrexate is that you cannot conceive while taking it. I suggested we could try LDN, which might improve her symptoms while still allowing her to conceive. I explained this would be off-label use, and that while there were no publications to support the treatment, growing clinical observations in the United States were promising. Pregnancy was her first priority, so she agreed to try LDN, as it was unlikely to be harmful and she could always try conventional treatment if LDN did not help. Her response was amazing. Her fatigue lessened dramatically, her joint pain and swelling significantly improved, and she conceived within two months of starting treatment. Despite her incredible response, her neurologist was hostile to the idea of LDN treatment and refused to accept it or explore it further. That was surprising and disturbing to me.

Since 2004 my practice has evolved and changed so that today I prescribe LDN to over 50 percent of couples who attend for fertility treatment—about 2,000 patients in the past 10 years. LDN contributes significantly to my patients’ general health improvement and better fertility outcomes. This has been a gradual evolution over time based on clinical experience and direct feedback from patients receiving treatment. Initially I stopped my patients from taking LDN during pregnancy as I was unsure of its safety, but today I have them continue until 37 weeks and see improved outcomes for both mother and baby.

LDN is not beneficial for everybody with infertility. I target its use to those with clinical endorphin deficiency. When patients have low mood, fatigue, anxiety, sleep disturbance, PMS, painful periods, endometriosis, or an autoimmune condition—symptoms of endorphin deficiency—they are much more likely to respond favorably to LDN. When endorphin levels are normal, LDN can be overstimulating and contribute to unpleasant side effects that persist beyond the typical two-week transitional phase. Enduring side effects indicate LDN is causing excessive endorphin production, hindering rather than improving health and well-being. Such side effects include persistent vivid dreams, sleep disturbance, nausea, headache, and dry mouth. In these cases, we try even lower doses of LDN or stop its use altogether.

Unlike the vast majority of licensed immune-modifying treatments, LDN does not suppress the immune system and its many important functions, thereby mitigating the potential for activating silent tuberculosis (TB) or triggering additional autoimmune conditions or cancer. LDN does not lead to any of these complications. Remarkably, LDN balances the immune system by stimulating endorphin production, which has multiple immune-regulating effects that help control a wide range of autoimmune and inflammatory conditions. In addition, LDN is inexpensive and has very few side effects or interactions with other drugs. As doctors, our guiding principle for treatment is always “Primum non nocere”—first, do no harm. LDN is the safest immune-modifying treatment available.

Clinically I have found that about 70 percent of autoimmune conditions respond favorably to LDN, whereas placebo is effective 30 percent of the time. Patients respond better when they avoid wheat and dairy foods and supplement with vitamin D3 and omega-3. It is important to recognize that not everybody will respond to LDN. I have seen non-responders who absolutely require immunosuppressive treatment with their specialist. It is important to encourage patients to be open to this possibility when LDN treatment doesn’t work.

Off-label prescription of LDN represents an approach to medical treatment that is in danger of disappearing in our current climate of evidence-based medicine and medico-legal concerns. Doctors are rightly afraid of harming patients with unproven treatments, and litigation is a very real concern. However, medical thinking is becoming overly telescopic, less holistic, and fearful. Many doctors think if it is not published, we shouldn’t risk trying it at all—except in the context of a strict clinical trial. This approach will ultimately lead to poorer care of our patients and hinder the development of new medical treatments. Many fertility doctors commonly use the diabetes medication metformin to treat women with polycystic ovaries, and it frequently improves their patients’ health and fertility outcomes. The oral contraceptive pill is not licensed as a treatment for painful periods, but this off-label use is widely recommended. Letrozole is licensed to help prevent the spread of breast cancer, but is widely used off-label to stimulate ovulation. Currently more than 100 medications are commonly used for something completely different from what they were licensed to treat. When doctors see unexpected improvements in one condition while using a medication licensed for something else, these chance findings favor the prepared mind. If doctors must wait for published studies before prescribing reasonable off-label medications, advances in medical treatment will be very slow indeed. The most important thing is for doctors to let patients know if a treatment is new or off-label, and allow the patient to decide whether they’d like to try it. Most of my patients are excited to try a safe, new, and “experimental” treatment when they are fully informed.

Many doctors like to go by the book, developing confidence only when a sizable group of other practitioners recommends a novel treatment. However, the Bolam principle provides legal protection for doctors when a responsible body of medical opinion supports their treatment strategy, even if other doctors adopt a different practice. This is reassuring for doctors who are wary of being the first to try something new. Thankfully, many doctors now use LDN as an immune-modifying treatment.

This second book from the LDN Research Trust covers a wide range of conditions treated by practicing doctors with many years of successful clinical experience. Their positive experiences will hopefully inspire more doctors to consider LDN for suitable patients. This book should be a valuable guide for doctors interested in learning how to treat patients correctly with the safest immune-modifying treatment available.

DR. PHIL BOYLE





 

PREFACE

In December 2003 Dr. Bob Lawrence, a general practitioner in Wales, prescribed me low dose naltrexone. I have multiple sclerosis, and I was going downhill rapidly at the time. I started taking LDN on December 3, and the results were amazing. After only three weeks the awful fog I’d been living in for so long finally lifted. I could think clearly again and speak coherently. My 15-year-old daughter had been feeding, clothing, and bathing me; now, the caretaking roles were reverting back to their natural positions. By Christmas 2004 my liver tests were back to normal, and I was fully functioning again. LDN had given me my life back.

Following my success with LDN, I founded the LDN Research Trust as a U.K. nonprofit registered charity in 2004. The LDN Research Trust is run purely by volunteers; we receive no funding and rely on donations. We liaise closely with prescribers, pharmacists, and patients, offering support and education. Our website, www.ldnresearchtrust.org, features lists of clinical trials and studies involving LDN, conditions for which LDN is used, global LDN prescribers and pharmacists, prescriber/patient guides, and more. We have our own LDN Radio Show, which listeners can access on Mixcloud, Apple Podcast, iTunes, and Spotify. The shows are now being transcribed and set alongside video, which can be found on our Vimeo and YouTube channels. We have made five documentaries, which have been huge successes. Additionally, we arrange LDN conferences both large and small, and host seminars in conjunction with pharmacies. In short the LDN Research Trust strives to spread the word about LDN, and to encourage and support ongoing research about the drug.

The LDN Book, Volume 1 covered the latest research, trials, and studies on LDN. Its chapters discussed the following conditions, for which LDN has been shown to have positive benefit:


	Multiple sclerosis and lupus

	Inflammatory bowel disease

	Chronic fatigue syndrome and fibromyalgia

	Thyroid disorders

	Restless legs syndrome

	Depression

	Autism spectrum disorder

	Cancer



Awareness of LDN has expanded exponentially since The LDN Book, Volume 1 was published in 2016. There have been numerous new trials, studies, and papers on its uses in treating the above conditions as well as a host of others. This volume therefore serves as a follow-up to Volume 1, showcasing new information and providing further resources for both medical professionals and patients suffering from conditions such as traumatic brain injury, Lyme disease, endometriosis, chronic pain, and more.

Readers of The LDN Book, Volume 1 will notice that chapter 1, “The History and Pharmacology of LDN,” has been updated and adapted from the first volume. We have chosen to reinclude this chapter, authored by J. Stephen Dickson, due to its comprehensive and accessible discussion of LDN’s background and mechanisms.

The LDN Research Trust continues to grow in strength. We have astounding advisers who are a great asset and amazing volunteers who give their time freely to help others. Without all this help, we wouldn’t be able to carry out the work we do. A big thank-you to all of the authors in this book, and to everyone who has supported us.

I wouldn’t be here today without LDN. I am endlessly grateful to Dr. Lawrence for all his support in helping me get my life back: the most valuable gift you can give anyone!

LINDA ELSEGOOD
FOUNDER, LDN RESEARCH TRUST





 

—  ONE  —

The History and Pharmacology of LDN

J. STEPHEN DICKSON, BSC (HONS), MRPHARMS

Naltrexone belongs to a class of drugs called opioid antagonists, a relatively new class of medicines that were first formally theorized in the 1940s. Antagonists, including opioid antagonists, block the physiological activity of other drugs, as well as naturally occurring hormones, catecholamines, peptides, and neurotransmitters.

Among the first classes of antagonists to be developed were the beta-blockers, discovered by Sir James W. Black in 1964. Beta-blockers, such as propranolol, are adrenergic blocking drugs, used to control the fight or flight response in human beings. The discovery of propranolol is widely heralded as the most important contribution to pharmacology in the 20th century.1

Being able to modify endogenous biological mechanisms in a clinically relevant way was so important to medicine that in 1988 the decision was made to award Sir Black with the Nobel Prize in Medicine, not only for his development of antagonists but also for his follow-up work, which showed how blocking receptor sites (in this case adrenergic receptors) could be used for the management of debilitating conditions, including high blood pressure, angina pectoris, and heart failure. To this day beta-blockers are the mainstay of treatment for patients with cardiac problems, preventing millions of deaths worldwide since their development, making them one of the most successful classes of drugs ever produced.2 The scientific excitement generated by the potential of receptors to treat disease led researchers to look closely at how opioid painkillers actually worked in relation to opioid receptors in the body.

Painkillers based on the opium poppy (Papaver somniferum) have existed for millennia, as evidenced in literature by Homer’s Odyssey, written nearly 3,000 years ago: “Presently she cast a drug into the wine of which they drank to lull all pain and anger and bring forgetfulness of every sorrow.”3 Although Theophrastus in 300 BC, and Dioskourides in AD 60, both argued that the wine in question was actually an extract of the henbane plant, which contains several active tropane alkaloids (notably scopolamine, hyoscine, and atropine, the latter of which will be discussed later in this chapter), this has been refuted in modern times, with pharmacologists Schmiedeberg (1918) and Lewin (1931) making a convincing case that Helena’s drink in the Odyssey was made from the extract of the opium poppy.4

Archaeologists have also uncovered many references to painkillers made from the opium poppy. Six-thousand-year-old Sumerian texts and 2,000-year-old Egyptian hieroglyphs contain similar symbols referring to gil, which, when translated into modern language, stands for “joy” and is derived from hul gil, whose pictograph is unmistakably an opium poppy.5

Many references throughout history support the common use of opioids for a variety of ailments. The Ebers Papyrus, dated approximately 1500 BC, recommends a particular remedy to “prevent excessive crying of children” and includes instructions for how to make it: “Spenn, the grains of the spenn [poppy]-plant, with excretions of flies found on the wall, strained to a pulp, passed through a sieve and administered on four successive days. The crying will stop at once.”6

The Greco-Roman fascination with opium is clear in many historical records. In ancient Greece, Hippocrates (460 BC) made many medicinal treatments from herbs, including the opium poppy seed.7 Opium abuse is also widespread in every time period from which records exist. Notably, Roman emperor Marcus Aurelius displayed many of the symptoms and side effects of opium addiction.8 The decline of the Roman Empire, which began in about AD 500, took with it many trade routes, and widespread knowledge of the opium poppy appears to have retreated to the Arab world for the next few hundred years.

The opium poppy has been cultivated in the Arab world continuously since ancient times. Records of cultivation most often point to the country now known as Iraq, previously Sumeria, with good evidence of post–Roman Empire trade networks for opium poppies and their extracts beginning to India and China in AD 800 and farther into what is now Europe by AD 1500.9 The spread of opium as a recreational drug, which was most often smoked, is frequently attributed to this exponential growth and advance of Arabian influence from AD 500 to AD 1000. With the foundation and rise of Islam, Arab peoples commonly used both opium and hashish recreationally due to the prohibition of alcohol in the Koran.10 Manuscripts referring to widespread common usage of opium, both medicinal and recreational, start to appear more regularly in the historical record from AD 1500 onward.11 Paracelsus, a Swiss doctor often heralded as the father of modern medicine, first standardized an alcoholic extract of the opium poppy, known as laudanum, in 1527.12 This standardized laudanum has been in use right up to the modern era, with the first branded laudanum making an appearance in England in as early as 1680.13

It is notable, and very important to the development of naltrexone, that the use of opium extracts was commonly known to result in addiction as well as death by overdose. Surgeons routinely used opioid extracts to dull pain or perform surgery, but due to the unpredictable strength of the opioids in medicines, death from overdose during surgery occurred frequently. The use of spongia somnifera (a sponge soaked in opium used locally during surgery, considered to be a safer alternative to large oral doses of opium) was commonplace until modern times, but was often ineffective due to lack of absorption, or too effective, causing complications.14

It was not until the Georgian era (1714–1830) that the modern science of chemistry was sufficiently advanced to allow fractional distillation, as well as extraction and identification, of active components. German pharmacist Friedrich Sertürner first isolated opium’s active component in an extract called papaverine in 1806 and named it morphine, after the Greek god Morpheus, the god of dreams.15 Morphine belongs to a class of substances known as alkaloids. The term alkaloid was first used in 1819 by Swiss botanist Carl Meissner when he referred to a plant known as al-qali.16 Sodium carbonate, first extracted from this plant, was known as al-kali in Arabic. The term has come to refer to a chemical’s pH and, unsurprisingly, alkaloids are slightly alkaline.

The discovery of a natural, active component that could be extracted and purified generated much scientific excitement. But at this stage of history, the science of receptors was nonexistent, and an understanding of how the drug worked was less important to the scientists of the day than producing stronger, more powerful versions with fewer side effects.

Morphine continued to be extracted and widely used throughout the first part of the 19th century. Additionally, the use of morphine as an adjunct to chloroform for anesthesia started to become widespread in the 1850s after being popularized by French physiologist Claude Bernard.17 Bernard’s experiments on animals demonstrated empirically that less chloroform was needed to keep an animal anesthetized when it was premedicated with morphine.18

However, over the next 50 years it became increasingly apparent to doctors that morphine had several drawbacks, including breathing suppression, constipation, addiction, and even death by overdose. As morphine’s problems became more widely known and understood, an intense search began to find safer alternatives.

English scientist Charles Romley Alder Wright first synthesized diacetylmorphine in 1874 by chemically adding two acetyl groups to the morphine molecule, now commonly known as diamorphine or, when abused, heroin.19 Over the next few decades, many such chemical analogs of the original morphine were made, each one heralded as the “new morphine” without the side effects or drawbacks. None of these new compounds were found to be free of side effects, and it is now known that the beneficial effects of morphine analogs are directly tied to the side effects through the same receptors.

Research continued, but during World War I (1914–1918) many developed countries found it difficult to access morphine due to disrupted trade. The lessened availability of morphine intensified the scientific search for a way to synthesize the drug. Throughout World War II difficulties obtaining morphine during the previous war were acutely remembered, but by this time another chemical took the spotlight: atropine.

Atropine is extracted from the belladonna plant (Atropa belladonna), a perennial plant native to parts of Europe and western Asia. Historically, it was used in medieval times to increase the size of women’s pupils, which led to its name (bella: beautiful, donna: woman), but it would later prove to have much more important uses. At the time of the war effort, atropine was the only anti-cholinergic agent available to medics to counteract an attack with nerve gas. Since an inability to source sufficient atropine would significantly disadvantage any army, huge resources were applied to find an alternative to plant-derived atropine on both sides of the war.

It was through this intense scientific effort that a German scientist, Dr. Otto Eisleb, first synthesized a molecule that he called meperidine, in 1939. Meperidine failed to successfully replace atropine, but was soon recognized by Dr. Otto Schumann (who was working for a German chemical company, IG Farben) as a powerful analgesic, similar in action to morphine.20 Meperidine, also known as pethidine, is still used today during childbirth. Pethidine represented the first opioid drug with a chemical structure completely divergent from that of morphine (see figure 1.1).

The door to chemical synthesis of new drug compounds was now well and truly open, with scientific laboratories working around the clock to do so. The next most widely known nonmorphine opioid to be discovered was 1,1-diphenyl-1 (dimethylaminoisopropyl) butanone-2, now commonly known as methadone, synthesized just a few short years later between 1940 and 1946.21

Working in the research laboratories of Merck & Co., two scientists, Weijlard and Erickson, synthesized a compound that puzzled everyone.22 In certain circumstances this compound seemed to exert the opposite effect of morphine, reversing the latter’s negative effects. They called this compound nalorphine (chemical name N-allylnormorphine). Weijlard and Erickson discovered that this compound actually had mixed effects: It had a slight analgesic action in animals, a bit like morphine, but when given to an animal pretreated with an overdose of morphine, the effects of the morphine (such as breathing suppression) were reversed. This discovery presented a bit of a conundrum, as medical science did not yet understand the concept of receptors.


[image: ]

FIGURE 1.1. Structure of morphine.
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FIGURE 1.2. Structure of pethidine.



However, unhindered by the confusing effects of this compound, and recognizing that a drug that completely blocks the negative effects of morphine would be very useful, many laboratories and companies continued to synthesize different molecules. The first patent for a pure morphine-blocking drug was recorded in Great Britain in 1963, and in the United States in 1966.23 The discovered compound was naloxone.

Naloxone was a panacea for opioid overdose. Upon intravenous injection, it appeared to immediately block all effects of morphine. More than 50 years later, naloxone is still on the World Health Organization’s international list of essential medicines.24

More important to the background of low dose naltrexone (LDN), naloxone’s discovery led to other researchers discovering, in 1967, an analog that could be taken orally named Endo 1639A.25 Endo 1639A is now commonly known as naltrexone.

Historical Use of Naltrexone

Addiction to opioid drugs has long been a societal problem. People become addicted to opioid medications for a number of reasons: They numb physical and psychological pain; with long-term use, they cause biological changes that result in side effects upon withdrawal; and they create pharmacological tolerance, requiring ever-larger doses to produce a similar effect.

It is important to understand some of the underlying biological mechanisms that are involved in the action of opioids in order to understand the importance of the naltrexone molecule. Opioid medications, as well as opioid-acting medications that have the same effect but a different structure (such as pethidine, described above), mimic natural neuropeptides. These natural neuropeptides are called endorphins and, specifically in the case of opioid analgesic actions, beta-endorphins. They are synthesized in the brain in the anterior pituitary gland and are released in reaction to a variety of stimuli.

The precursor protein to most endorphins is pro-opiomelanocortin (POMC). In normal physiological function the hypothalamus secretes corticotropin-releasing hormone (CRH) in response to stress on the physiological system. This in turn stimulates the pituitary to make POMC, which, as a large complex molecule, can be enzymatically broken up into neuropeptides such as the endorphins. A negative feedback loop then occurs, which suppresses the release of CRH when the by-products of POMC breakdown reach a certain level. Almost every physiological system in the body contains the necessary enzymes to break down POMC to the component neuropeptides.

When discussing how endorphins work, it is perhaps simplest to focus on their painkilling (analgesic) properties. These are generally well understood and have a sound scientific literature. They may have a much more complex biological role, which is less understood, but this will be discussed later.

There are two main areas of action for analgesia where natural endogenous neuropeptides, such as beta-endorphins, exert a painkilling effect: first, the peripheral nervous system (PNS), and second, the central nervous system (CNS).

The PNS can be thought of metaphorically as the wires connecting every part of the human body between sensors and the brain. These wires are connected together via junctions. However, unlike in an electrical system—where the wires touch one another—nerve junctions speak to one another via the release of chemicals. These chemicals are called neurotransmitters. A nerve can be described as starting with a postsynaptic terminal, which receives messages from the previous nerve, and ending with a presynaptic terminal, to communicate with the next nerve. The nerves that transmit the sensation of pain do so by releasing a neurotransmitter called substance P. In the PNS, opioids bind mainly to the presynaptic terminal and prevent the release of substance P by a cascade reaction. If substance P cannot be released into the nerve junction, the pain signal cannot be transmitted.

Diagrammatically, this is difficult to represent in a simple manner. However, returning to simplified university lecture notes, the reaction can be represented as shown in figure 1.3.

In figure 1.3 we see how communication of the pain signal is interrupted by the naturally occurring endorphins, which act on opioid receptors to suppress pain in a similar way to opioid drugs. In this way a pain signal coming from the peripheral sensing systems can be prevented from being as strong when it makes it back to the brain, or even from making it to the brain at all.

This system is far more complex than is represented here; there are a range of neurotransmitters called tachykinins that act in similar ways to substance P, along with several different types of opioid receptor, each of which has a slightly different action and all of which are involved in the chemical cascade that fully transmits pain throughout the different nerve fibers in the PNS. However, a subclass of opioid receptors called mu receptors is ubiquitous through the PNS and is the main target for opioid analgesics.

In the CNS, specifically the brain, opioid receptors are very well distributed and are involved in a multitude of different neurochemical actions. Unlike the PNS, opioid receptors centrally act to inhibit pain by modifying the release of the potent neurotransmitter dopamine.

Dopamine is commonly known as the body’s natural “happy chemical” and is primarily controlled by the release of another neurotransmitter called gamma-aminobutyric acid (GABA). When opioids bind to the mu-opioid receptor, they cause a reduction in the release of GABA, which in turn reduces the inhibitory effect that GABA activation has on the presynaptic nerve release of dopamine.

In layman’s terms, activating a mu-opioid receptor centrally disrupts the normal controls on baseline release of dopamine, meaning that far more dopamine is released than normal. This has an analgesic effect by suppressing the conduction of pain messages and the response to pain caused by the euphoric effect of excess dopamine. The excess dopamine is largely responsible for the “high” desired by people who abuse opioids, but belongs entirely to a natural system that exists to maintain homeostasis and is activated by naturally occurring endorphins as discussed earlier.
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FIGURE 1.3. Communication of pain signal interrupted by endorphins.



A diagram showing this process at work will help to make this process clearer.

In figure 1.4 normal homeostasis is depicted on the left. On the right, heroin (diamorphine) breaks down to morphine and then attaches to a mu-opioid receptor, inhibiting GABA release, and increasing dopamine release. The mu-opioid receptors on these nerves are activated by biological endorphins.

Receptors are one of the most important discoveries in modern medicine. Although theorized widely in the 1960s, the first opioid receptor was discovered in the early 1970s when the technology of radioisotope labeling became available.26 Interestingly, the scientists who are widely referred to as the first to describe and identify an opioid receptor did so using naloxone, which, as discussed earlier, led directly to the development of naltrexone.
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FIGURE 1.4. Left, normal function of GABA and mu-opioid receptors. Right, effect of heroin on GABA and mu-opioid receptors.



It has since been discovered that many receptors are similar in nature, and in fact, opioid receptors belong to a family called G-protein-coupled receptors, which are all generally inhibitory when activated. Structurally, opioid receptors are similar to somatostatin receptors and another class of receptor (discussed later) called toll-like receptors (TLR), which are involved in inflammatory processes.27

Returning to the opioid receptors, scientists quickly discovered that many different chemicals could bind to them. Although some chemicals could bind to the receptors and be observed attaching to these receptors via radiological study, they did not all have the same effect. In fact, a huge range of activity was seen, from extreme activation of the receptor, to slight activation, right up to blocking anything else from attaching to the receptor. In pharmacology chemicals that produce these effects are referred to, respectively, as agonists, partial agonists, and antagonists.

Classically, receptors are thought of as locks. Imagine a standard door lock where different keys can fit into the same keyhole. Agonists are keys that fit the lock and open the door fully (extreme activation of the receptor); partial agonists fit the lock but only partially open the door (slight activation); and antagonists fit the lock, but cannot open the door, actively preventing any other keys from trying to open the door (blocking).

Figure 1.5 shows that although the lock (receptor) and key (ligand) analogy is easy to understand, the actual structure of a receptor site is in three dimensions, and different parts of the receptor can be activated or blocked depending on the physical structure of the ligand interacting with it. Endogenous endorphins, such as the beta-endorphins discussed earlier, are agonists; these are mimicked by opioid drugs such as morphine and diamorphine. Naltrexone and naloxone are antagonists: keys that fit the same door, but stop the receptor from being activated by an agonist. It has since been discovered that these receptors are fluid and can become more or less sensitive to agonists and can increase and decrease in active number depending on circumstances.

Based on this knowledge, naltrexone was first licensed as a treatment for addiction to opioids in 1984.28 Scientists understood that blocking opioid receptors would prevent an addicted patient from being able to obtain the euphoria achieved by taking drugs such as heroin. As such, naltrexone was highly effective; when a patient addicted to high doses of opioids was given naltrexone, all the effects of the opioids were immediately blocked for a number of hours. However, this efficacy proved to be highly dangerous, resulting in large numbers of deaths of patients who were tolerant to opioids and thus were unwittingly pushed into immediate opioid withdrawal.
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FIGURE 1.5. Enkephalin receptor site. Adapted from Fred Senese, “Anandamide,” General Chemistry Online!, last revised Feb. 23, 2018, http://antoine.frostburg.edu/chem/senese/101/features/anandamide.shtml.



The problem with attempting to treat addiction to opioids with an antagonist is that as someone becomes a regular user of opioids, the reactivity of the receptors to opioids (natural endorphins included) is greatly reduced, and the physical number of receptors also decreases. This is a natural biological phenomenon caused by physiology always attempting to return to a baseline state (homeostasis). In pharmacology this effect is referred to in terms such as desensitization and downregulation.

This is a reversible reaction, and naltrexone was used widely in the 1980s and 1990s for assistance with abstinence from opioids, but only once a patient had been gradually titrated down from their regular dose and a level homeostasis had returned. Naltrexone was given in tablet form, orally, in daily doses ranging from 50 milligrams (mg) to 300 mg. The opioid receptor blockade was strong and predictable; should the patient take any opioids while on naltrexone, there was no euphoric effect.

Still, there were several problems that led to naltrexone not becoming the mainstay for opioid addiction management. First, although the drug effectively created an opioid blockade, the patient’s underlying psychological addiction to the euphoric feeling of opioids was not reduced. In fact, the cravings were often reported to be higher during naltrexone therapy.

Second, the opioid blockade in patients taking naltrexone also muted the effects of naturally occurring endorphins required to maintain a basic homeostasis. When the brain responds to pleasurable stimuli, the response is mediated by endorphins, so when full opioid blockade is achieved, it theoretically interferes with the ability of the patient to feel or experience happiness and pleasure. Opioid-addicted patients taking naltrexone often describe a “flatness,” technically described as dysphoria, which is reported to lead to significant depression. The link between naltrexone and dysphoria has been researched, but results are contradictory, though dysphoria is still listed on the summary of product characteristics as a side effect. Research has suggested that initial symptoms of depression may improve and clinically reported side effects are related to the withdrawal from opioids, or concomitant disease.29

Finally, compliance with treatment was often poor due to chaotic lifestyles, or the side effects mentioned, whether real or psychosomatic; patients were often not taking the tablets every day and would therefore be able to regress into addiction. Many drug companies have tried to avoid this problem by developing a slow-release injectable pellet, a few of which are still on the market today, but the uptake has been poor due to the complexity of administration, the price of the injectable, and the overall evidence-based, international move to replacement and slow-reduction therapy with agents such as methadone.

During the period when naltrexone was being used for opioid addiction, it gained favor for treatment in another area: alcoholism. Clinicians postulated that if a patient was to take naltrexone while drinking to excess, as in the case of alcoholism, their brain could be retrained to attain no pleasure from the alcohol, by the same process as described above, blocking the effects of endorphins.

When doctors tried this in patients, they found significant success, and naltrexone has consistently gained momentum over the last 25 years as a treatment to reduce heavy drinking in alcohol-dependent patients. A review study in 2006 showed that 70 percent of clinical trials conducted in this area demonstrated clinically important benefit.

The basic scientific groundwork and standardization for widespread use of naltrexone for alcoholism was set out by John David Sinclair when working at the Finnish National Institute for Health and Welfare in the late 1990s. He demonstrated that a process described as pharmacological extinction showed that concomitant alcohol drinking when being prescribed naltrexone worked by gradually reducing the craving. Statistically, this followed an extinction curve, which was repeatable and predictable. This was named the Sinclair Method and is widely used throughout the world today. Sinclair’s groundwork has led to a recent formal license for an analog of naltrexone, nalmefene, to be formally approved for use in patients with alcohol dependence.

Immunological Effects

Naltrexone has a long history of safe use in patients for its opioid receptor and endorphin-modifying properties. Over the last two decades, it has been recognized that naltrexone also has immunological effects that have been reported to be beneficial in autoimmune diseases. Furthermore, clinicians have reported that naltrexone has been useful in treating various types of cancer. This has led many to wonder what is going on. How can a medication with a well-defined and understood pharmacological effect have such a wide range of other possible indications?

Drug companies go to great lengths to modify their products before they reach licensure, to make sure the active molecule is as selective as possible for the intended target. However, despite the best efforts of these companies, most licensed drugs on the market today are not 100 percent selective for their intended target.

Many biologically active chemical substances will interact with more than one area in the human body. The pharmacological term for this is dirty drug, which means that although the drug does exactly what it says it does, it also does other things. These are interpreted as “side effects,” as often the secondary action is unwanted.

Over the last 55 years, the understanding of receptor structure has greatly improved as the understanding of biological chirality has increased dramatically. Chirality means that receptors, and other target cellular areas, are generally three-dimensional structures that can be “left-handed” or “right-handed.” Despite having the same cellular building blocks, they can be put together in different ways, just as our hands have the same number of bones and tendons, but are the opposite of each other.

This concept extends down to the molecular level in physiological systems, and has been discovered to be important in the production of drugs, as these, too, can have a left-handed or right-handed design. Chemically, this “handedness” is described as an L or R isomer.

Unsurprisingly, pharmacologists now understand that each different isomer can actually have a different effect, and the amount of drug of each isomer that is bioavailable can be dose-dependent. However, most drugs, when synthesized, are present in a consistent ratio of L and R isomers in the eventual product.

Figure 1.6 serves to demonstrate that how drug molecules actually affect the human body has yet to be fully understood, and that many molecules that were previously thought to be well explained have been observed to have different effects when examined carefully for their inherent structure, or dosing regimen. As discussed earlier, drugs that alter homeostasis also have the potential for altering those inherent biological systems in different ways depending on how effective they are at modifying the natural control mechanisms.

In the case of naltrexone, the dose that seems to have an effect in autoimmune diseases is significantly lower (10 to 40 times lower) than the dose used for opioid addiction or alcoholism. This is referred to as low dose naltrexone (LDN). Most commonly, LDN is taken daily in doses of between 0.5 mg and 4.5 mg.


[image: ]

FIGURE 1.6. Demonstration of chirality. Image courtesy of NASA.



LDN should not be confused with homeopathy, where an active substance is mysteriously diluted so many times that few, if any, of the original chemical molecules remain in the eventual product. Even at low doses of 0.5 mg to 4.5 mg, naltrexone still has significant bioavailability and can precipitate immediate short-term opioid withdrawal. That is to say, although the dose is a lot lower than the drug was historically licensed for, clinicians can still demonstrate some of the well-known effects of the drug at this dose. It is still biologically active at these dose ranges.

One of the first hints as to how LDN could potentially affect the immune system came from research into the effects of endorphins conducted in the early 1980s. One influential paper, published in 1985, concluded that “endorphins can be considered as immunomodulators … and may become a tool in the field of immunotherapy.”30 It was already known at the time that naltrexone was capable of binding to endorphin receptors, as endorphins are endogenous opioids. What was also known was that interrupting homeostasis, by blocking these receptors, could result in tricking the body to produce more endorphins to compensate.31

The first clinician to record immunological effects of LDN was Dr. Bernard Bihari, working in New York City in 1985. He was embroiled in the middle of the HIV/AIDS epidemic at a time when none of the modern treatments had yet been developed. Human immunodeficiency virus (HIV) is an infection that leads to destruction and weakening of the immune system; when patients become immunocompromised, they are then said to have AIDS, the final stage of the infection, and they generally die from complications of the immune system damage. Bihari’s practice tried anything and everything in this patient group to improve survival. Previously conducted research had shown that endorphins were significantly involved in the regulation of the immune system, so it was an ingenious step to try treatment with LDN.32

First, Dr. Bihari tested a small group of very unwell AIDS patients, whose endorphin levels were about a third of what is considered normal. This endorphin deficiency was something that his clinic felt could be treated with a small dose of naltrexone, so they began a 12-week trial. In the placebo group, 5 out of 16 patients developed opportunistic infections, but none of the 22 in the LDN group did. These results, although on a small scale, were extremely encouraging. Bihari’s clinic then proceeded to look at treating larger numbers of patients with LDN.33

Dr. Bihari was able to demonstrate, in a reasonably sized HIV/AIDS patient group, that taking LDN regularly largely prevented the gradual destruction of the immune system. He did this by measuring the presence in the blood of a type of immune cell called CD4. CD4 was, and remains, the standard marker for seeing how fast HIV is progressing. What was most interesting and striking in his practice was that the number of deaths in the patient group who took LDN, compared with the patient group who did not regularly take it, was vastly lower. Its success also appeared to be synergistic with the new classes of antiretroviral drugs that became available during the years of treatment, meaning that LDN improved the outcomes in his patients regardless of whether they took the new antiretroviral drugs.34

Over the next few years, a plethora of research was conducted on the importance of endorphins and opioids / opioid antagonists to the regulation of the immune system. One of the most important discoveries was published in 1986 by Drs. Zagon and McLaughlin, demonstrating that opioid receptors were present inside multiple types of immune cells, and laterally that messenger RNA (mRNA) inside these cells held coding for endorphin receptors.35

Over the next 29 years, Dr. Ian Zagon championed the basic research into endorphins and LDN, publishing nearly 300 papers on the subject. The extent of the research is too overwhelming to present here; however, it has confirmed beyond doubt that the endorphin/opioid receptor system is involved in almost every biological system that regulates immune response.

The mechanism of action of LDN, as proposed by these studies, can be summarized as follows:


	Many outward diseases are expressions of a malfunctioning immune system.

	The immune system is regulated by endorphins, which have a primary action on opioid receptors.

	Blocking opioid receptors briefly using naltrexone causes an upregulation in the production of endorphins, which can act in an immunomodulatory way to correct immune system malfunction.

	Furthermore, cell growth (proliferation) is also mediated by a subtype of endorphins; cell proliferation can be suppressed by endorphins, and this is applicable to some forms of cancer.36



This is a gross simplification of 30 years of detailed work, of course, and to fully understand the concepts within the published papers would take a degree in immunology and a lot of time. However, the experimental models for multiple sclerosis; wound healing; pancreatic, colon, brain, head/neck, liver, breast, and ovarian cancers; ocular surface disease; Crohn’s disease; and many other pathways have been shown to be responsive to endorphins in vitro. The wide range of diseases that appear to be responsive to modification of the endorphin system is staggering, none more so than terminal cancers and debilitating autoimmune diseases like multiple sclerosis.

Over the last 30 years, clinical use of LDN has been increasing. However, many researchers currently think that endorphins are not the whole picture. Scientists have long known that











	Naltrexone, when produced for human consumption, consists of a 50:50 mixture of levo- and dextro-isomers.

	Levo-naltrexone is an antagonist for the opioid/endorphin receptors, and is credited with:




	Dextro-naltrexone is an antagonist for at least one TLR, if not more, and is reported to:
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