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Dedication








This book is dedicated to Dr. Robert A. de Vito, a brilliant psychiatrist and my best friend. We met when he was Chairman of the Department of Psychiatry at Loyola Stritch School of Medicine and Chief of Psychiatry at Loyola University Medical Center, and I joined his national team studying serial killers. Over the next 20 years, I learned he was a secret Good Samaritan who regularly ventured into dangerous Chicago neighborhoods to provide free services to the mentally ill. I often hear from psychiatrists he trained and former patients who speak of his great intellect and dedication to help others. In 2018, he was named a Distinguished Fellow by the American Psychiatric Association (APA’s highest honor). Our friendship led to more than 800 weekly lunches at Italian restaurants where we had a jolly good time, but we also discussed mental illness and exciting new brain research. One day we shared our unhappiness at psychiatry’s inability to understand bipolar disorder and the limited effectiveness of clinical treatments. Within 30 minutes we developed a plan in which I would explore recent neuroscience research, seeking answers to the many mysteries surrounding the condition. Although he had retired to care for his ailing wife, Dr. Bob actively reviewed the early findings and provided helpful editing when I started writing this book. His life serves as a model for physicians who are dedicated to making the world a better place.
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Disclaimer





The clinical therapies described in this book require supervision by an experienced medical professional. Bipolar disorder is a complex condition, and improper treatments can have a powerful effect on brain functioning that can cause harm. Readers must not attempt self-treatment based on information in this book.

The case histories in this book provide examples of medical challenges, treatment approaches, and experiences of real patients. Names and certain other information have been changed to assure patient confidentiality. Individual patient outcomes are intended to illustrate clinical interventions and should not be regarded as evidence of treatment effectiveness.

The book’s use of the term “mental illness” and descriptions of individual symptoms and behaviors is descriptive only, and no disrespect is intended to the persons challenged by bipolar disorder. The principal objective of this volume is to provide information that may help researchers and clinicians improve the quality of life of individuals challenged by this illness.
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Foreword





This book describes a multiyear investigation that may have identified the cause of bipolar disorder and provides a detailed explanation for chronic cycling between mania and clinical depression. This effort was born out of frustration. By 2014, my colleagues and I had worked with more than 1,500 patients diagnosed with bipolar disorder and witnessed their severe mental pain and the burden on their families. Although most of our patients reported improvements, only a small percentage could achieve a truly satisfying recovery. A major barrier has been the inability of medical science to understand the basic causes and mechanisms of this unique mental illness. For more than a century, clinical advances have been hampered by the many unknowns that shroud bipolar disorder. It is difficult to fight an enemy if you don’t know who or what it is.

My original plan was to spend six months exploring recent advances in neuroscience searching for bipolar disorder insights. In a very short time, I found thousands of researchers scattered throughout the world studying the complex mechanisms of the human brain and learned that great progress had been achieved. My investigation grew into a fascinating multiyear exploration of exciting new findings in genetics, epigenetics, glial cells, methylation, ion channels, DNA damage, and other fields that are revolutionizing our understanding of the brain. Eventually, I was able to develop promising explanations for many mysteries associated with bipolar disorder. A novel analysis of recent genomic findings identified specific DNA variants associated with bipolar disorder predisposition. Progressive DNA damage considerations led to the cause of bipolar disorder’s late onset and a likely mechanism for mania/depression switching. This book presents a new theory that attempts to explain the very essence of bipolar disorder. If this model is correct, it could lead to vastly improved therapies and perhaps prevention of this very cruel disorder.xiv

To a large degree, this book is based on research by others. I salute the world’s dedicated neuroscientists who continue the ironic task of using their brains to discover how brains work.
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Prologue 
Exploring the Mysteries of Bipolar Disorder






In 1939, Winston Churchill described Russia as “a riddle wrapped in a mystery inside an enigma.” Today these words could be used to describe bipolar disorder. Also known as manic depression, this illness has existed in society for thousands of years but has only been actively researched since the early 1900s. Despite a century of intensive research, the basic causes and mechanisms have remained elusive. More than seventy million1 are challenged by this disorder that continues to be a leading cause of suicide, unemployment, and loss of human potential. Bipolar disorder usually begins in the late teens or early adulthood with an unexpected onset of mania that typically worsens until the condition mysteriously switches into an episode of clinical depression. Bipolar disorder is a unique mental illness characterized by alternating periods of mania and depression that can have a devastating effect on both career and family life. The suicide rate for this illness is higher than the rates for schizophrenia, clinical depression, and anxiety disorders. Psychiatric medications have helped many, but their benefits are usually partial in nature and often involve unpleasant side effects. Counseling often improves the quality of life but usually falls well short of recovery. After more than a century of research, fundamental unknowns continue to hinder the development of truly effective therapies:


	What is the essential cause of bipolar disorder?

	
xviWhat changes in the brain can explain the massive impairment in functioning?

	Why doesn’t the illness go away after onset despite a century of aggressive treatments?

	Why does prolonged mania descend into clinical depression?

	Why does mania tend to return after weeks or months of depression?

	What can explain the chronic switching between mania and depression that can persist for a lifetime?



In this investigation, I explored recent neuroscience advances in an attempt to resolve some of these unknowns. Although most bipolar research is aimed at the development of improved drug medications, scientists are making revolutionary advances in understanding the extraordinary complexity of the brain. I was surprised to learn there are more than 250,000 neuroscientists throughout the world and found impressive research in unexpected places like Iceland, Albania, and Turkey. The past 20 years have seen an exponential increase in brain research with hundreds of new studies published each month. It took more than a year to become familiar with the major advances in neuroscience since the year 2000. Due to the immense amount of new neuroscience information, my plan to devote six months seeking bipolar insights developed into an exciting multiyear project. Especially helpful were many excellent survey articles in peer-reviewed journals that summarized progress in specific areas of brain research. It was a constant challenge to keep abreast of important new research every month. Scientific conferences were great opportunities to follow new research and engage in discussions with leaders in the field. My favorite has been the annual gathering of the Society for Neuroscience that typically attracts more than 20,000 attendees from about 80 countries. The National Institute of Mental Health (NIMH) has been an excellent source of detailed information regarding bipolar disorder. I also learned new information whenever I attended annual meetings of the American Psychiatric Association. Progress in brain science is advancing so rapidly that some neuroscience books published after 2015 are already obsolete.

This book presents a history of this investigation. The first chapters summarize the history and present clinical status of bipolar disorder and share lessons learned in working with 1,500 patients diagnosed with the condition. More than a year was devoted to identification of xviifactors with high significance in bipolar disorder; factors included epigenetics, ion channels, glial cells, DNA nourishment of cell types, DNA damage, DNA repair, and breakthroughs in genetic research. An early focus was bipolar disorder’s typical severe oxidative overload associated with damaging free radicals that assault DNA. An analysis concluded that bipolar disorder is a late-onset DNA-damage illness involving strong genetic predispositions with creation of newly mutated genes with advancing age. A novel analysis of recent genomic advances identified the primary predisposing factors that cause bipolar disorder. This led to detailed explanations for mania onset, the switch to temporary depression, and permanent tendency for mania/depression cycling. This book does not describe the many blind alleys and unsuccessful studies that prolonged this investigation. The final chapters present a comprehensive novel theory of bipolar disorder that attempts to describe the essence of bipolar disorder.
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Chapter 1 
Bipolar Disorder – A Capsule Summary







Historical Perspective

Bipolar disorder, also known as manic depression, is a mental disorder distinguished by alternating periods of excitability (mania) and depression.1 References to depression are found in our earliest recorded history, and mania was described by the ancient Greeks. The first physician to identify the unique symptoms of bipolar disorder was Aretaeus in the second century A.D.2 However, the condition was not recognized as a major mental disorder until 1854 when French psychiatrist Jean-Pierre Falret3 reported a disorder he called “la folie circulaire,” described as “a continuous cycle of depression, mania and free intervals of varying length.” A major advance in the understanding of bipolar disorder is credited to the German psychiatrist Emil Kraepelin, who published the distinction between manic depressive illness and schizophrenia in 1919.4 After many years, “bipolar disorde” has replaced the expression “manic depression” to avoid connotations with the word “maniac.” Until 1950, most psychiatrists believed the illness resulted from flawed life experiences. Freud,5 Adler,6 Jung,7 and others developed talk therapies and counseling techniques that focused on traumatic events or poor environments that were considered the cause of the disorder. These psychodynamic approaches became standard throughout the world of psychiatry for several decades. However, disappointing outcomes frequently led to lobotomy, electroshock therapy (also known as electroconvulsive therapy or ECT), and other highly-invasive therapies in a somewhat desperate attempt to help severely ill patients.2

The Biochemical Revolution and Psychiatric Drugs: Research advances during the 1950s and 1960s brought dramatic improvements in the basic understanding of mental illnesses. For example, adoption8 and twin studies9,10 proved that the greatest predictor of mental illness was not life experiences but rather a family history of the same disorder. By the late 1960s, most scientific and medical experts agreed that the essence of bipolar disorder and other mental illnesses involved genetic chemical imbalances or other impairments that alter neurotransmissions.11,12 Within a few years, mainstream psychiatry changed its primary focus from life experiences to neurotransmitters (NTs), receptors, and the molecular biology of the brain.

This was a difficult time for psychiatrists since much of what they learned in medical school had become irrelevant. Since severely ill patients were in desperate need of immediate improvement, practitioners turned to psychiatric medications, which were the only established therapies at that time for altering neurotransmitter activity.13 Initial bipolar drug treatments focused on lithium (Li), anticonvulsants, and other medications aimed at coping with mania. Within a few years, dopamine-lowering drugs such as Thorazine, Prolixin, and Mellaril became treatments of choice for schizophrenia. Since those early days, dozens of new psychiatric medications have been developed, including antidepressants, benzodiazepines, and 2nd generation antipsychotics (also called atypical antipsychotics). This has evolved into a massive pharmaceutical industry with annual sales of 20 billion dollars by 2025, with numerous pharmaceutical companies and universities in a competitive race to develop the next billion-dollar drug.14,15

Medication therapies have helped millions of diagnosed bipolar patients, but benefits are usually partial in nature with a high incidence of unpleasant side effects. Due to biochemical individuality, drug therapy is often more art than science and involves a considerable amount of trial and error. A fundamental limitation is that most psychiatric drugs are foreign molecules that result in an abnormal condition, rather than producing normalcy in the brain. Most persons with a bipolar diagnosis endure a disappointing quality of life despite their doctor’s dedicated attempts to help them.16 There is universal agreement in psychiatry that improved bipolar treatments are desperately needed. The lion’s share of today’s research funds is aimed at 3development of more effective drugs, with a lesser amount directed at the fundamental causes and mechanisms of bipolar disorder.




Bipolar Disorder – A Difficult Diagnosis

Bipolar disorder is a mental health condition characterized by extreme mood swings that fluctuate between emotional highs and depressive lows.17 The median age at onset is 25 years. The illness often begins with some degree of mania, defined as a period of abnormally and persistently elevated, expansive, or irritable mood, coupled with increased goal-directed activity or energy and lasting at least one week.18 Most manic episodes last weeks or months before being replaced by depression that may last many months. For some, the transitions can be quite sudden, while others may experience a period of normalcy before the next episode. In the absence of effective treatment, patients may cycle between mania and depression for the rest of their lives, plagued by extreme changes in mood, energy, concentration, and ability to perform basic tasks.

[image: The image is a diagram of the relationships between mania, depression, and their respective symptoms.]


Due to genetic and epigenetic complexities, bipolar disorder has very different impacts for different individuals. If you went to a party attended by 100 people with a bipolar diagnosis, you might find it difficult to believe they shared the same illness. Bipolar disorder is a very democratic illness that can afflict anyone regardless of race, gender, intelligence level, financial status, physical health, or personality. According to the 2022 updated DSM-5-TR diagnostic manual for psychiatrists (Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition, Text Revision), there are three primary types of bipolar disorder:4


	
Bipolar 1 disorder: This diagnosis involves recurring manic episodes that last at least one week, followed by major depressive periods of at least two weeks. The manic period represents a striking change from the person’s usual behavior, which may include sleep problems, disorganized thinking, rapid speech, risky behavior, and spending sprees. Mania often becomes increasingly severe and may include hallucinations and delusional thoughts.19 The transition to the depression phase may be sudden or gradual and is characterized by intense sadness or despair and loss of interest in previously enjoyable activities. During this period, a person may isolate themselves from others, be unable to work, and have persistent thoughts of suicide. Without successful treatment, the depression phase typically is replaced by return of mania and a lifetime of chronic cycling between mania and depression.

	
Bipolar 2 disorder: This condition involves chronic cycling between depression and hypomania, a milder version of mania characterized by inflated self-esteem or grandiosity, decreased need for sleep, racing thoughts, hyperactivity, and a tendency for high-risk behaviors. A significant percentage of bipolar 2 disorder patients enjoy the hypomania phase and report heightened creativity, work productivity, and energy during this period. However, the euphoria and impulsivity often lead to high-risk and unwise behavior. I recall a capable and intelligent patient who bought two $100,000 boats on the same day, despite limited funds. Family and friends may be frightened by personality changes, nonstop talking, hypersexuality, irrational beliefs, or lack of sleep. The depression experienced in bipolar 2 is usually the most dangerous aspect of the condition, often involving extraordinary sadness, lack of pleasure in most activities, isolation from others, inability to work, despair, and suicidal ideation.

	
Cyclothymic disorder: This condition involves chronic shifts between mild hypomanic and low-grade depressive symptoms that last at least 2 years but do not meet criteria for a major depressive, manic, or hypomanic episode. The symptoms mirror those of bipolar 2, though on a 5smaller scale and usually are not incapacitating. However, the illness involves clinically significant distress or impaired social, occupational, or other important areas of functioning. Cyclothymic individuals typically can carry out their daily activities and have greatly reduced suicide risk compared to other bipolar individuals. They may benefit from counseling and rarely are treated with psychiatric drugs. This diagnosis is associated with a high risk for substance abuse.



Other Bipolar Disorder Descriptors: The term mixed states refers to bipolar 1, bipolar 2, or cyclothymia disorder in which symptoms of mania and depression occur either simultaneously or in very short succession. Since the 1980s, I evaluated hundreds of patients diagnosed with bipolar disorder who reported distinct mood swings between high anxiety and severe depression that might occur several times the same week. Interestingly, we also observed similar extreme mood swings in hundreds of patients who had no evidence of bipolar disorder. The two populations shared a high incidence of extreme oxidative overload, inflammation, and a metal metabolism disorder, usually involving zinc depletion. This has led me to suspect that the mixed states diagnosis used in bipolar patients may represent a con-comitant condition and not a variation of bipolar disorder.

Many of our clinical patients presented with a diagnosis of “bipolar disorder with rapid cycling” that refers to the presence of at least 4 episodes in the last twelve months that meet the criteria for a manic, hypomanic, or major depressive episode. In our experience, most of the rapid-cycle patients reported manic-depressive switches every few days or weeks with symptoms and biochemical imbalances that resembled mixed states patients.

Over the past two decades, an increasing number of patients have been diagnosed with a bipolar spectrum disorder, which is a condition that shares some features with bipolar phenotypes but fails to meet criteria for bipolar 1 disorder, bipolar 2 disorder, or cyclothymia. This includes many people who have never experienced a manic episode or patients who simply respond to lithium or other bipolar medications. I arbitrarily excluded patients diagnosed with mixed states, rapid cycling, or a spectrum disorder from my investigation to concentrate on the mechanisms and neuroscience of classic bipolar disorder.6

The accuracy of bipolar disorder diagnoses is far from perfect despite the helpful definitions in DSM-5. For example, hundreds of our patients diagnosed with bipolar disorder have never experienced a manic episode, and their diagnosis is speculative. We have met many patients with nearly identical symptoms in which one was diagnosed with bipolar disorder and the other with schizophrenia. However, the 2022 revision of the DSM-5 has begun to cope with this problem. Although the median age of onset is 25 years, thousands of very young children and adolescents now receive a bipolar diagnosis and are treated with powerful 2nd generation antipsychotic drugs despite little or no evidence of a manic episode. It is difficult to have confidence in a diagnosis based on a prediction of mental deterioration in the distant future. In addition, there are thousands with a true bipolar disorder who have never been diagnosed and need medical attention.




Bipolar Disorder Treatments

More than two dozen medications are now available for mainstream treatment of bipolar disorder. Occasional patients do quite well on a single drug, but most patients are prescribed two or more simultaneously.20 I once met a bipolar patient who was taking eleven separate medications daily. About one-fifth of all bipolar patients receive four or more psychotropic medications, although the safety and efficacy of these combinations have never been tested in systematic studies.21,22 Most randomized studies of bipolar drug combinations have focused on efficacy of a single mood stabilizer with a specific atypical antipsychotic.

These therapeutics originally were referred to as psychiatric drugs, which later were termed as medications, and then most recently are called biologics (perhaps for marketing reasons). Medication selection may be based on a patient’s symptoms, medical history, and the practitioner’s experience with specific drugs. It is very difficult to predict a patient’s response to any medication or medication combination, and trial and error are frequently necessary. The primary types of bipolar medications are the following:


	
Mood stabilizers: Nearly all bipolar patients are treated with a medication aimed at controlling manic or hypomanic episodes. Examples of mood stabilizers include lithium, Depakote, Tegretol, and Lamictal. Several of these drugs 7are also mainstream treatments for epilepsy. Note that brand names are used for medications (rather than generic names) since this book is written for both professional and informed lay audiences.

	
Antipsychotics: Over the past 10 years, schizophrenia drugs called atypical antipsychotics have been increasingly prescribed for bipolar disorder. Originally used for severe mania that involved psychosis, they are now commonly prescribed for non-psychotic bipolar patients to provide sedation and other beneficial features of these drugs. Examples include Zyprexa, Risperdal, Seroquel, Abilify, Geodon, Latuda, and Saphris. These medications typically are used in combination with a mood stabilizer.

	
Antidepressants: Antidepressants are often prescribed to help manage the depression phase of bipolar disorder. However, they must be used carefully to avoid triggering a manic episode and are usually prescribed together with a mood stabilizer.

	
Anti-anxiety medications: Xanax, Klonopin, Valium, or other benzodiazepines may help with anxiety or sleep by increasing neurotransmission of the inhibitory NT gamma-aminobutyric acid (GABA) in the brain. However, these medications have a high addiction profile and are usually provided on a short-term basis.



Treatment of bipolar disorder is very challenging since the condition involves two quite opposite mental disorders (mania and depression) in the same person. The transitions between mania and depression can be very rapid, and each phase require a different treatment approach. Even the most-nimble practitioner finds it challenging to quickly change treatment protocols during bipolar cycling. Recently there has been a movement to develop single drugs that are effective for both mania and depression phases of the disorder. For example, the new medication Vraylar mediates both mania and depression by enhancing activities at dopamine D2 and serotonin 1A receptors, while repressing activity at serotonin 2A receptors. Aggressive medication therapies are used during acute bipolar episodes that may involve dangerous behavior and suicide risk. Hospitalization is often necessary if a patient presents a high risk of harm to self or others, and this 8can also be an ideal setting for medication trials that could possibly make things worse. After stabilization, medicated patients may benefit from a structured environment, counseling, and psychotherapy, but the support of family and friends may be even more important. Unfortunately, complete recoveries are relatively rare, and bipolar dis-order typically results in a reduced quality of life that persists until the end of life.23




The Onset of Bipolar Disorder

Warning signs of mental dysfunction are often present before bipolar onset, but the disorder can also appear quite suddenly after years of normality. The average age of bipolar onset is 25 years, which usually begins with a serious episode of mania or hypomania. However, the disorder may develop in the teen years and in rare cases may affect young children.24 Researchers have determined that mania generally begins with neuronal hyperactivity in specific brain locations and NT systems.25 There is general agreement that bipolar disorder onset involves a combination of genetic predisposition together with mental trauma, physical injury, or environmental insults. For most people, the illness does not go away after onset and represents a difficult challenge for the rest of their lives. This suggests that bipolar onset is a life-changing event that causes a permanent impairment in brain stability that involves chronic cycling between mania and depression.

Since bipolar onset often begins during a period of severe mental or physical trauma, decades of psychiatric talk therapies have explored the nature of this trauma in an attempt to reverse the enduring psychic harm to a patient. However, triggering events may not provide a reliable guide to effective treatment. A careless cigarette may start a raging forest fire, but finding the cigarette will not help the fire-fighters. Epigenetic science has discovered that emotional or physical trauma can produce permanent adverse changes in gene expression that may result in a chronic mental illness. Psychotherapy and counseling have helped countless patients cope with bipolar disorder, but treatments to correct abnormal behavior of key NT systems may be more effective and enduring by addressing the dominant causes of bipolar disorder.

Many people diagnosed with bipolar disorder attempt to prevent friends and colleagues from knowing about their illness. They may 9hold responsible jobs and perform well during hypomania and transition phases, but they might collapse when depression strikes and suffer in isolation. Many individuals with bipolar 2 disorder are able to hide their mental disorder from employers and co-workers for several years. For example, George, age 35, had a college degree and excellent performance ratings with several companies, but he also had a history of jumping from job to job. He first developed hypomania at age 23 and was able to maintain productivity for more than a year until he experienced severe depression. He then resigned from his position and was unemployed for months until the depression faded away. This sequence of events repeated many times over the next 12 years. His excellent job ratings and references brought employment, but he was unable to function after six to eighteen months on each job. He finally sought medical help after his wife divorced him.

Mania experienced in bipolar 1 disorder usually follows a worsening trajectory. In the absence of effective treatment, mania usually becomes increasingly severe and may involve psychosis and hospitalization. Patients diagnosed with bipolar 1 generally are unable to hide the illness from friends and employers due to the more obvious symptoms of severe mania, and most seek medical help soon after onset. Hundreds of these patients described the dramatic and disconcerting changes during their initial manic episode. One such patient, Jack, age 28, was enjoying his job in downtown Chicago, but he then started having racing thoughts and sleep problems. Anti-anxiety medications helped for a few weeks, but his condition gradually worsened. One day driving back from work, he heard a voice he thought came from the back seat. He raced to the nearest police station expecting to be attacked. After a search found nobody in his car, he continued home but again heard the voice. He thought his fun-loving friends were playing a practical joke, but a search of the car failed to find any evidence of tampering. Two days later, the alleged voice started coming from his TV at home, and he went to the emergency room. His eventual diagnosis was bipolar 1 disorder with psychotic features, and his life was never the same again.

While most patients with a bipolar diagnosis experience a lifetime of misery and disappointment after onset, history provides examples of high achievement despite the condition. Winston Churchill was a heroic figure who inspired Great Britain and the world during World War II. Despite severe bipolar disorder, he managed to publish 43 10books during his sleepless mania episodes and famously complained of his “black dog” of depression. Other historic examples include Isaac Newton, Charles Darwin, and Vincent van Gogh. Many of today’s celebrities have achieved stardom despite their bipolar condition, including Ted Turner, Mel Gibson, Mariah Carey, Catherine Zeta-Jones, and Jane Pauley. This leads to the conclusion that bipolar disorder does not impair the entire brain since impressive cognition, artistic skills, and business acumen are still possible.




Heritability and Bipolar Disorder

Bipolar disorders exhibit a very strong genetic component compared to most other mental illnesses.8,9,10,26 For example, children with two bipolar parents have a 75% lifetime risk for the same diagnosis when compared to 38% for children of two schizophrenic parents. In another example, bipolar’s 75% concordance for identical twins is roughly double that of clinical depression. Recent research suggests that depression and schizophrenia are broad terms that each include a variety of illnesses that exhibit different symptoms and misbehaving NTs.25 This might explain reduced heritability compared to bipolar disorder that may be a more singular mental disorder. Early twin studies proved genetic inheritance was bipolar disorder’s primary risk factor, and the remainder was attributed to environmental insults. However, recent studies suggest that epigenetic variations in gene expression also contribute to bipolar disorder risk.27,28 In any case, bipolar disorder runs very strongly in families and involves an unusually strong genetic component. Surprisingly, the first 30 years of genetic studies failed to find a single gene associated with the illness. Chapter 8 describes major advances in genomic research that have since identified dozens of low-effect gene variants that predispose to bipolar disorder.




Bipolar Disorder – A Deadly Mental Illness

Published studies indicate that bipolar disorder carries the highest suicide risk of all major mental illnesses Between 25% and 50% of all bipolar patients attempt suicide at least once, and there is a lifetime suicide incidence of 15%.29,30,31 In comparison, the equivalent suicide risk for schizophrenia is about 5%. Major depressive disorder (MDD) carries a lifetime suicide risk of 7% for males and 1% for females. For many years, the suicide risk for bipolar 1 disorder was believed to be 11much higher than that for bipolar 2 disorder. However, recent careful studies indicate that lifetime suicide risk is approximately 15% for both bipolar phenotypes.

There are several theories as to why bipolar disorder carries this extraordinary tendency for self-destruction. Compared with persons diagnosed with schizophrenia, those with bipolar (a) may have clearer insights regarding the severe damage the illness has done to their quality of life, career, and family, and (b) may be more capable at carrying out the task of suicide. In addition, bipolar depressions are very different from other mood disorders and may intrinsically involve more psychic pain. It is also possible that a sudden descent into bipolar depression may be more difficult to endure than a gradual transition into severe depression. In my experience, many patients become despondent and hopeless during a depression relapse, and forget progress previously attained. I recall an intelligent professional woman who sent our clinical staff flowers in gratitude for “ending her nightmare of bipolar 2.” She returned to the office three weeks later with her first relapse in years and complained that our treatment had never helped her. I took her into the reception area and showed her the flowers and her note of thanks. She had lost all memory of the previous great improvement. Many patients receive benzodiazepine medications as a sleep aid or for calming, and these drugs are notorious for erasing memories. Also, sadly, at the home of caring, supportive families, patients may mislead themselves thinking suicide would ease the burden of their loved ones. Perhaps the greatest suicide risk factor is the typical inability of medications and other mainstream therapies to provide a satisfactory quality of life.




The Lithium Saga

In the late 1940s, Australian psychiatrist John Cade accidentally discovered the calming effect of lithium in a hospital’s unused kitchen he had converted into a primitive research laboratory.32,33,34 During crude experiments, Cade injected urine from mania patients into guinea pigs that were family pets in his backyard. Upon observing that urine from manic patients was quite toxic to his pigs, he began research on urea and uric acid, which were known to have toxic properties. Frustrated by the low solubility of uric acid in water, he added lithium salts to achieve higher uric acid concentrations for his experiments. 12In a total surprise, he discovered lithium had a major calming effect on the guinea pigs. Cade started treating mania patients with lithium salts and reported striking improvements. Realizing that lithium is present in tiny concentrations in humans, he theorized that mania was caused by lithium deficiency. Soon, several doctors in Australia and elsewhere began treating mania with lithium and confirmed the benefits observed by Cade. Unfortunately, some patients developed kidney or liver damage from lithium, and there were several fatalities. The Food and Drug Administration (FDA) eventually banned the use of lithium medications in the USA and characterized it as a quack remedy, and many doctors were punished for providing lithium to patients. For several years, interest in lithium therapies in America nearly disappeared, while other countries continued to study medical uses of lithium.

In the 1960s, published studies reported that the incidence of depression, suicide, and criminality was surprisingly low in areas around Amarillo, Texas. Researchers soon discovered unusually high lithium levels in Amarillo’s water supply, and this sparked renewed USA interest in medical uses of lithium. By the early 1970s, there was solid evidence from other countries that lithium therapy had efficacy in bipolar disorder, and the FDA reversed its position and declared lithium as a treatment of choice for the condition. The USA was one of the last countries in the world to allow the medical use of lithium. Within a few years of lithium therapy, the number of hospitalized bipolar patients in the USA sharply dropped. Improved safety was achieved by exclusive use of lithium carbonate and through monitoring of lithium levels in blood. Lithium therapy has stood the test of time and continues as a leading bipolar therapy. I have met hundreds of patients who reported that lithium dramatically reduced their bipolar disorder symptoms. However, some lithium-treated patients experience severe kidney or liver problems and are forced to discontinue treatment. While many new psychiatric drugs have been developed for bipolar disorder, lithium remains as the initial treatment of choice in many parts of the world.

Lithium therapy can be very effective in combating mania but also results in far fewer hospitalizations during bipolar’s depression phase. This has puzzled psychiatrists for years since lithium generally has very limited effectiveness during a depression episode. This is one of the mysteries examined in this study.13




Clinical Insights and Adjunctive Therapies

In working with more than 1,500 bipolar patients over a 30-year period, my colleagues and I became familiar with the severe nature of the disorder and the limitations of today’s mainstream and alternative treatments.35 From our bipolar database of 200,000 blood/urine assays, we identified a high incidence of specific biochemical imbalances that appear to aggravate symptoms and make treatment more difficult. More than 95% in our bipolar population exhibited excessive reactive oxidative species (ROS) that can adversely affect brain function. Glutathione, catalase, metallothionein, and other natural antioxidants collaborate to reduce oxidative stress, but many individuals have an inborn genetic weakness in these protectors and may benefit from antioxidant supplements. As described in Chapter 8, genetic weakness in antioxidant protection appears to be a major predisposing factor in bipolar disorder. In addition, we found a high incidence of methylation disorders, zinc and B6 depletion, and copper overload that could significantly alter neurotransmission at serotonin, dopamine, norepinephrine (NE), N-methyl-D-aspartate (NMDA), and other receptor systems.36 It seems unreasonable to ask psychiatric medications to cope with both bipolar disorder and unrelated chemical imbalances that may impair brain function. Adjunctive non-drug treatments for these comorbidities may improve efficacy of standard treatments for bipolar disorder.




Unique Features of Bipolar Disorder’s Depression Phase

Throughout life, we all experience episodes of unhappiness, sadness, or grief that may occur when a loved one dies, or we suffer personal disappointment or tragedy. After a few weeks or months, most of us can recover and return to normal activities and mental outlook. This temporary depression is not a mental disorder, but rather an inevitable feature of human existence.However, other people experience clinical depression, a mental disorder associated with abnormal functioning of brain neurotransmitters.18,37 Depression exists in all cultures and ethnic groups throughout the world. It strikes more than 50 million Americans, but only about 50% seek medical treatment. Typical symptoms include depressed mood, feelings of worthlessness or guilt, social withdrawal, agitation, problems with concentration, and difficulty sleeping. The severity of the condition may range from mild to severe. Millions are challenged by dysthymia, a relatively mild form of depression that involves sadness, lack of interest in daily activities, 14and feelings of inadequacy, which can persist for years. At the other end of the spectrum, major depressive disorder may involve severe psychic pain and thoughts of suicide.

Depression has existed since the beginning of recorded history. Hindu Vedas dating back to 1,500 B.C. emphasized the prevention of mental pain. The Old Testament describes King Saul’s severe depression and ultimate suicide. Ancient civilizations thought depression was caused by evil spirits that could be released by drilling holes in the skull. In 440 B.C., Hippocrates dismissed this belief and insisted that depression must be explained by natural causes. In the next century, Plato erroneously revived the theory that depression was caused by mystical forces, but Aristotle later rejected this belief. The Roman philosopher Cicero theorized that depression resulted from life experiences and advocated a treatment similar to counseling. There was little progress in understanding this illness until the 19th century, when depression was recognized as a mental disorder and the medical and scientific communities actively sought effective therapies. Throughout the early 1900s, the predominant belief was that depression resulted from flawed or traumatic life experiences, especially in childhood. As described previously, talk therapies and counseling techniques dominated mainstream psychiatry until the mid-1960s when researchers learned the role of imbalanced NT systems; this gave birth to modern treatment approaches.38 Within a few years, low serotonin neurotransmission became a focus of depression research. Early treatments were aimed at increasing brain levels of serotonin, also known as 5-hydroxytryptamine (5-HT), as well as combating monoamine oxidase (MAO) that metabolizes (removes) serotonin by chemical reaction. In the mid-1980s, scientists learned that serotonin activity was dominated by reuptake, a process in which 5-HT molecules are transported from a synapse back into the original presynaptic neuron. This led to the development of Prozac, Zoloft, and numerous other antidepressant medications that became the treatment of choice for depression throughout the world.

In recent years, scientists have learned that many cases of depression are unrelated to serotonin, and as a result, several novel medication therapies are under development. It is becoming clear that depression is an umbrella term used to describe a collection of disorders with quite different causes, symptoms, traits, and misbehaving NTs. In a study presented at the 2014 annual APA meeting,39 15my database of 300,000 blood/urine chemistry levels (2,800 unipolar non-bipolar depression patients) indicated the presence of five major phenotypes shown in Figure 1.


	Undermethylation was the largest chemical biotype (38%), with most patients reporting depression, anxiety, obsessivecompulsive disorder (OCD) tendencies, and perfectionism and a positive response to SSRI (selective serotonin reuptake inhibitor) antidepressants. Undermethylation of chromatin has been associated with elevated expression of serotonin transporter (SERT) reuptake proteins that reduce serotonin activity.

	Folate deficiency was the next largest biotype (20%), with most patients reporting high anxiety, sleep problems, food and chemical sensitivities, intolerance to SSRIs, and benefits from folate therapy or benzodiazepines.

	About 17% exhibited severe serum copper elevations associated with depressed dopamine and elevated norepinephrine. As seen in Figure 2, divalent copper(Cu++) is a cofactor in synthesis of norepinephrine from dopamine. In two separate animal studies, abnormal serum copper levels had a massive effect on brain levels of these NTs. About 68% of ADHD patients and 95% of postpartum patients in my large chemical database exhibited very elevated serum copper levels.

	About 15% of our depressive population exhibited elevated urine pyrroles associated with severe oxidative stress and depressed zinc and B6 levels. Most pyrrole patients report extreme mood swings, fears, explosive anger, poor shortterm memory, partial improvements from SSRIs, and major benefits from zinc and B6.

	A small depression phenotype (5%) involves overloads of lead, mercury, or other toxic metals. The remaining 5% shown in Figure 1 represents other forms of depression. Our data suggested that about 50% of our unipolar depression population exhibited low serotonin activity and were promising candidates for SSRI medication. The other depressives had distinctly different neurotransmission imbalances and symptomology.16




[image: The image is a pie chart that displays the distribution of depression biotypes, with each biotype represented by a distinct color. The chart is divided into six sections, each labeled with a specific biotype and corresponding color. The biotypes and their colors are: Undermethylation (blue) Folate Deficiency (red) Copper Overload (green) Pyrrole Disorder (purple) Toxins (teal) Other (orange) The chart provides a visual representation of the relative prevalence of each biotype, allowing for a quick and easy comparison of their proportions. The use of different colors for each biotype makes it simple to distinguish between them and identify the most common biotypes. Overall, the pie chart is a useful tool for understanding the distribution of depression biotypes and their relative frequencies.]
Figure 1. Biotypes of Clinical Depression



There are clear differences between typical clinical depressions and the depressive episodes experienced in bipolar disorder. For example, SSRI medications exhibit disappointing low efficacy during bipolar disorder’s depression phase. This suggests that reuptake at serotonin receptors may not be a dominant feature of bipolar’s depression phase. In addition, the transition from mania often involves sudden onset of severe depression that contrasts with the more gradual appearance of other mood disorders.

Most diagnosed bipolar 2 patients are especially challenged by transitions from hypomania to the despondency of severe depression and suicidal thoughts. Overall, it appears that the depression episodes encountered in bipolar disorders may involve different etiologies (causes) and unique misbehaving neurotransmitters compared to other mood disorders and psychotic conditions.17

[image: The image depicts a chemical formula for dopamine, a neurotransmitter that plays a key role in the brain's reward and pleasure centers.]
Figure 2. Synthesis of Norepinephrine from Dopamine
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