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Disclaimer 

This book is intended solely for science education and the exchange of information. It reflects the author’s personal understanding and viewpoints formed through long-term reading, research, reflection, and observation, and does not constitute medical advice, diagnosis, or any treatment plan of any kind. The author assumes no responsibility for any health- or medical-related decisions made by readers on the basis of this book’s contents.

Cancer and its related treatments vary greatly among individuals and involve complex medical judgment. Before making any health or medical decisions, readers should independently gather and verify relevant information, think critically, and consult appropriately qualified medical professionals or other trusted sources of professional advice.

The foundational mechanisms and theories discussed in this book are drawn from publicly available scientific knowledge systems and existing research findings. To maintain reading continuity, specific references are not listed one by one in the text; this does not mean the content falls outside the established scientific framework.

In the process of writing this book, the author used modern methods of information organization—including academic literature, public materials, and AI tools—to assist with source retrieval, concept comparison, and language proofreading. However, all interdisciplinary choices of viewpoint, the logical structure, and the conclusions were completed independently by the author, who assumes full responsibility for them. The author believes: what truly matters is not only where information comes from, but more importantly how it is organized, evaluated, and used to explain reality.

This book does not attempt to claim a “new discovery.” Rather, it seeks to re-examine and systematically reinterpret the complex problem of cancer, using chemical reactions and free radicals as the central thread.

This book does not aim to provide a treatment protocol, does not promise disease reversal, and does not construct a narrative of hope.

This book does only one thing: it explains why, under current conditions, cancer becomes a stable outcome. 
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Preface
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Human life is a complex system composed of countless chemical reactions. Every breath, every heartbeat, and even every act of thinking depends on precise operations at the molecular level. All life processes are chemical reactions; all enzyme activity follows reaction kinetics; all signaling pathways are molecular interactions. Cancer, a high-incidence disease in modern society, is likewise—in essence—the result of chemical reactions falling out of balance.

Yet in conventional medicine, understanding of cancer largely remains at the level of genetic mutations, tissue pathology, or clinical treatment. It is often broken into countless fragments for study, while relatively few attempt a systematic explanation from its chemical nature. Chemistry is the foundational discipline underlying medicine and the life sciences. As a foundational discipline, chemical theory is often clearer and more straightforward than medicine or biology, and it helps avoid the difficulty of reducing cancer into gene-centered fragments that are hard to integrate and understand. This book aims to fill that gap: grounded in the theory of long-term imbalance of chemical reactions within the human body, and using free radicals as the point of entry, it explains the logic of cancer’s emergence, progression, and prevention from the molecular and metabolic perspectives.

The goal of this book is to provide readers with a scientific, actionable viewpoint. Readers will understand how free radicals are generated in the body, how they are cleared, and how they relate—often in highly intricate ways—to cancer. More importantly, readers will learn how, in everyday life, reasonable metabolic regulation, nutrition, exercise, and lifestyle choices can reduce the risks brought about by uncontrolled free-radical activity.

Knowledge and information matter—but the capacity for judgment built on top of them matters even more. I hope that both medical professionals and general readers interested in life and health will find inspiration here. Understanding the chemical logic of life is not only a key to understanding cancer; it is also a form of scientific wisdom for taking charge of health, slowing aging, and optimizing life.

This book does not claim that free radicals are the only variable. Rather, free radicals are chosen because they possess three properties that other variables rarely share simultaneously: (1) nearly all known carcinogenic factors converge, at the chemical level, into abnormalities involving free radicals; (2) free radicals directly participate in covalent damage to DNA, proteins, and lipids—they are “executors of reactions,” not merely downstream markers; and (3) free-radical levels are measurable and intervenable, allowing theory to connect with practice. For these reasons, free radicals serve as the “intersection point” of this book—a methodological choice, not an exclusive assertion.

Chapters 1 and 2 introduce the chemical properties of free radicals and their mechanisms in carcinogenesis. Chapters 3 and 4 explain how free radicals can account for the nine hallmarks of cancer and for all known carcinogenic factors. Chapter 5 discusses how to regulate free radicals through multiple pathways for cancer prevention and treatment. However, because metabolic computation in the human body is not yet fully developed, the realistic and feasible path still begins with lifestyle: replenishing essential nutrients, reducing toxic exposures, and lowering excessive free-radical burden. The methods described here are not esoteric—they are understandable, testable, and practicable for ordinary people.

The viewpoints in this book arise from long-term observation of real cancer patients. Some patients, after diagnosis, achieved better-than-expected control during treatment through information integration and simple interventions. Practice itself is among the most powerful forms of evidence in medicine and chemistry.

The cases and methods discussed in this book do not constitute substitute advice for any medical diagnosis or treatment plan. All practices took place under conditions of informed consent and autonomous decision-making by patients, and most occurred in the context of standard treatment already underway or having failed. The purpose of this book is explanation and understanding—not the replacement of clinical medical decision-making.

The chemical causal relationships discussed here do not imply that cancer outcomes are absolutely inevitable. Chemical constraints determine a “space of possibilities,” not an individual’s fate. The meaning of intervention lies in shifting probability distributions, not pronouncing outcomes.

Beginning with free radicals as an entry point, this book seeks to understand the root causes of cancer at the chemical level—helping readers develop a method of judgment, then think carefully and intervene accordingly.

Trust, but verify? No—verify first, then grant trust step by step.
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Overview of the Content
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At the theoretical level, this book proposes that cancer arises from imbalances in chemical reactions within the human body, referred to here as the Cancer Chemical Imbalance Theory. At the methodological level, it uses free radicals in the body as the primary indicator for assessing the stage of cancer development; this approach is termed Radical-First Analysis. At the applied level, it focuses on identifying which nutrients can reduce free-radical generation and thereby help restore chemical balance within cells.

Life is a system driven by chemical reactions. From a chemical perspective, the human body is a highly dynamic reaction network: energy continuously flows in, metabolism continuously proceeds, free radicals are continuously produced, and repair systems continuously operate. The emergence of cancer, in essence, stems from an imbalance in the internal chemical environment of cells. When chemical imbalance exists, the system tends toward structural failure, giving rise to various diseases—one extreme form of which is cancer. In this sense, cancer is a systemic disease.

Re-examining the Warburg effect from this perspective yields an interpretation different from the traditional textbook view. Warburg originally observed that cancer cells favor glycolysis even when oxygen is sufficient, and for a long time this phenomenon was interpreted as “mitochondrial dysfunction.” A deeper reason, however, may be that under alkaline conditions inside cancer cells, the Fe²⁺/Fe³⁺ cycle becomes unbalanced: Fe²⁺ cannot be oxidized to Fe³⁺, electron transfer becomes limited or interrupted, and in other words, intracellular oxidation–reduction potential (ORP) and pH fall outside normal ranges. When electrons cannot be transferred, respiration cannot be completed. By contrast, although glycolysis is energy-inefficient, it can proceed within the ORP and pH ranges present in cancer cells, allowing electron transfer—i.e., fermentation-type reactions. Thus, cancer cells “choose” glycolysis because their intracellular ORP and pH ranges are better suited to glycolysis.

Cancer cells are often characterized by alkaline inside / acidic outside and high iron content, which can also be explained through pH. Because the interior of cancer cells is alkaline, ionic Fe²⁺ tends to form iron hydroxide–type compounds, creating nanoparticulate precipitates. In this form, iron can still catalyze the Fenton reaction that convert hydrogen peroxide into free radicals, but at a greatly reduced rate. This persistent, relatively low-intensity free-radical production is also a feature of cancer cells. If the external environment of cancer cells is shifted from acidic to alkaline, the hydrogen ions exported by the cells combine with external bases, reducing the pH gradient across the membrane. This slows the cell’s acid-export process, and the cell may downregulate its internal pH—i.e., move toward acidity. The iron hydroxide then decomposes and releases iron ions, strengthening the Fenton reaction and generating large amounts of free radicals that damage cancer cells—a process often described as ferroptosis (iron-dependent cell death).

ORP and pH are conditions that govern chemical reactions, and different proteins have different redox potentials, making patterns difficult to generalize. Free radicals, however, are directly influenced by ORP and pH and directly participate in chemical reactions, making patterns easier to identify. For this reason, the book uses free radicals as an entry point to describe the abnormal reactions occurring in cancer. The essence remains chemical imbalance, and the abnormalities of ORP and pH—closely tied to chemical reactions—are relatively easier to monitor.

Among all forms of chemical imbalance, free-radical–related redox imbalance has three features: (1) it cannot be directly perceived; (2) it can be amplified; and (3) it can damage all biological macromolecules. Therefore, free-radical imbalance is often not merely a visible symptom of disease, but the starting point of systemic failure. This is why the book proposes Radical-First Analysis. Free radicals—as a general term encompassing reactive oxygen and nitrogen species (ROS/RNS)—are the most direct manifestation of this imbalance. At normal levels, they participate in signaling and immune defense; but when produced excessively or when antioxidant systems are insufficient, they become like uncontrolled chemical weapons, directly damaging DNA, proteins, and lipids, and pushing cells toward carcinogenesis.

Accordingly, when we discuss chemical-reaction imbalance and free radicals as a root cause of cancer, we are observing how this imbalance, through oxidative damage, metabolic abnormalities, and disordered signaling networks, triggers cancer initiation and progression—and how it can be assessed through free radicals. From this perspective, the core anti-cancer strategy is not only to reduce free radicals themselves, but to restore overall chemical balance inside cells, keeping free-radical levels within a controllable range and reducing cancer risk at the source.

Intracellular free-radical levels are closely related to metabolic state, nutrient supply, and the microenvironment. Key substances such as glucose, glutamine, and iron not only provide energy and building materials, but also support the normal operation of antioxidant systems. When supply is excessive or insufficient and metabolic pathways become disordered, antioxidant buffering pools such as NADPH, glutathione (GSH), and thioredoxin (Trx) cannot effectively clear free radicals, breaking redox balance. Meanwhile, local microenvironmental factors—pH, hypoxia, and inflammatory signals—can amplify free-radical damage, causing the signaling networks that regulate proliferation, differentiation, and programmed cell death to lose control, forming positive feedback loops that ultimately drive tumor growth and metastasis.

Therefore, to understand cancer at its root, we must start from chemical imbalance and treat free radicals, metabolic supply, antioxidant capacity, and microenvironmental factors as one integrated network. Only by regulating nutrition, metabolism, and the microenvironment—keeping free radicals within a controllable range—can we truly disrupt the conditions that allow cancer to arise.

This book has two main emphases. First, it explicitly argues that cancer is caused by chemical imbalance within the body, and that its features and etiologies are directly or indirectly related to free radicals. Understanding cancer from this viewpoint creates a more complete knowledge system and clearer patterns, avoiding the confusion caused by fragmented theories. The free-radical framework differs from the mainstream gene-mutation theory, yet the two are connected: free radicals can be a cause of gene mutations—shifting the explanation of carcinogenic causes upstream. Second, if the causes of cancer are different, then corresponding methods of treatment will also differ. Regulating free radicals in daily life—based on nutrients in food and their relationships to ORP and downstream acidity/alkalinity (pH)—becomes a quantifiable approach to cancer resistance and cancer control. The book also compiles certain supportive-regulation methods used by some cancer patients after treatments such as chemotherapy, radiotherapy, surgery, immunotherapy, etc. failed to help at major institutions; it explains these methods through a free-radical framework to deepen understanding and inform selection.

To this day, cancer remains a major unresolved disease. According to a report by the International Agency for Research on Cancer (IARC) under the WHO, in 2022 there were approximately 20 million newly diagnosed cancer cases worldwide (19,976,499), about 9.7 million cancer-related deaths (9,743,832), and an estimated 53.5 million people alive within five years of a cancer diagnosis. In other words, over the course of a lifetime, a person has roughly a 1/5 (≈20%) chance of being diagnosed with cancer. Globally, tens of millions of people are currently in the state of “being diagnosed / living with / having been diagnosed with” cancer. By 2050, annual new cancer cases worldwide are projected to reach 35 million, about a 77% increase compared with 2022. This indicates that within the existing medical system, cancer has not yet been truly and effectively solved, and people still fear it profoundly.

At present, the dominant global theory of cancer causation is the gene-mutation theory. In 1914, Boveri proposed that chromosomal abnormalities can lead to loss of cellular control and trigger tumors. In the 1970s–1980s, the concept of oncogenes gradually became established. In 1976, Harold Varmus and Michael Bishop discovered that proto-oncogenes can become oncogenes after mutation or activation, and they received the 1989 Nobel Prize for this work. In the 1990s–2000s, multi–tumor-suppressor-gene mutation theories were refined; tumor suppressors such as p53 and Rb were confirmed, forming a modern classical view: cancer = accumulation of multiple gene mutations + environmental factors + metabolic factors. However, in popular communication, gene mutation is often simplified into the “only cause” of cancer, and standard treatment protocols largely revolve around this theory—chemotherapy, radiotherapy, surgery, targeted therapy, immunotherapy, hematopoietic stem cell transplantation, and so on—while rarely addressing metabolic and environmental chemical imbalances in a systematic way.

If we compare WHO cancer statistics with real-world treatment outcomes, we find that the proportion of people who truly recover or remain stable long-term is not high. This reality compels a question: is a gene-mutation-centered theory sufficient to explain cancer? A cancer cell can exhibit thousands of detectable gene mutations—this may look more like the result of broad, random chemical damage than an orderly “evolution of mutations.” Targeted therapies aimed at specific genes are often effective in the short term and then fail, precisely because the underlying chemical environment has not been corrected. Over nearly a century, humanity has invested trillions of dollars and millions of researchers into the gene-mutation framework, yet achieved only limited therapeutic results—does this reflect a problem of research direction, or something else that remains unspoken?

Here it is necessary to clarify a key stance: this book is not rejecting gene-mutation theory, but re-defining its level in the causal chain of carcinogenesis. Modern medicine often treats “gene mutation” as the starting point of cancer, which is descriptively correct—almost all cancer cells carry many gene mutations. The problem is that gene mutation describes what cancer looks like, but does not explain why cancer occurs.

Running in parallel with gene-mutation theory, yet long marginalized, is the metabolic theory proposed by Otto Warburg. Warburg received the 1931 Nobel Prize in Physiology or Medicine for discovering that cellular respiration depends on iron-containing structures and redox reactions. In 1944, he was nominated again for proposing abnormal tumor metabolism—especially “aerobic glycolysis”—but for certain reasons did not ultimately receive the prize. This is the well-known Warburg effect. Warburg argued that all cancers share a common mechanism: the fundamental cause is impaired mitochondrial respiration and reduced redox capacity, forcing cells to rely on glycolysis for survival. He consistently refused to attribute cancer to gene mutations.

Glycolysis-related work received a Nobel Prize and has never been disproven, yet many oncologists trained in medical schools today have never even heard Warburg’s name or theory—an unreasonable situation. If the external environment cannot provide a comprehensive understanding of cancer, then we must work to find its causes ourselves. How? By what method? Aristotle proposed the First Cause in Metaphysics to explain the fundamental reason things exist. He held that changes form a causal chain, but the chain cannot be traced back infinitely; there must be an “initial cause.” Modern entrepreneur Elon Musk’s first-principles thinking is similar: break a problem down to the most basic facts, strip away assumptions and convention, and rebuild from fundamentals to find new solutions. If we “trace cancer back to its source,” we find:


	Genes are made of protein molecules, and proteins are made of chemical elements. Atoms, electrons, and protons are the smallest basic units in chemistry (along with other particles such as leptons and photons).

	So-called “gene mutations” are, in essence, the result of abnormal reactions among chemical elements leading to abnormal protein products.

	Therefore, gene mutation should not be the root cause of cancer; abnormal chemical reactions should be.









When chemical reactions within the body significantly and chronically lose balance, cells may “evolve” that adapt to this imbalanced reaction environment to reach a pathological equilibrium—those cells are cancer cells. More specifically, when abnormal inputs or reaction conditions (such as unhealthy foods) disrupt intracellular chemical reactions (such as DNA synthesis), and such inputs persist in excess over time, cells gradually change to adapt and process these conditions. Loss of balance arises from excess or deficiency of reactants, or from changes in reaction conditions. Here, “reactants” include ingested substances (food), inhaled substances, substances absorbed through skin contact, radiation exposure, or harmful substances produced internally due to other chemical abnormalities—including endocrine substances associated with excessive tension and anxiety. Extending this view, other diseases can also be seen as chemical imbalances, but cancer represents severe, long-term chemical imbalance that gives rise to cancer cells, which then grow into tumor tissue—scaling up as an adaptation to the body’s chemical imbalance. If we treat the human body as a biochemical factory, then as long as we know what and how much a healthy body needs, and avoid substances that should not be present, the factory operates normally and health is maintained. When the type, quantity, or quality of inputs is wrong, disease appears. In essence, this belongs to the domain of quantum chemistry and computational chemistry.

Thus, from the perspective of First Cause, gene mutation is not an irreducible basic fact. A gene is itself a chemical molecule composed of multiple nucleic-acid components; its replication, repair, and expression fully depend on the intracellular chemical environment. When that environment is chronically imbalanced, “mutations” look more like accumulated damage than an active evolutionary starting point. Accordingly, this book holds that gene mutations are real and carry decisive phenotypic meaning in cancer, but the massive occurrence of mutations still requires an upstream explanation. Free radicals and the oxidative damage they cause are among the most universal and chemically inevitable upstream factors currently known. This view does not conflict with modern oncology; it fills in the long-neglected “chemical causality layer.”

Given that human understanding of metabolism remains incomplete and a comprehensive computational-chemistry model of the body cannot yet be established, can we focus on certain classes of reactions or elements? Can we find shared patterns (pattern/law)? Only by finding commonalities can we explain, infer, and regulate cancer-related problems in a rational way. After extensive searching, reading, and research, I believe that free radicals play an important role in all cancer phenomena and etiologies, and that many can be explained through free radicals—which leads me to suggest that free radicals are an intersection point among cancer’s many causes and, for simplicity, a “root” observation point. Free radicals can be measured in multiple ways, and there are also macroscopic environmental indicators—ORP and pH—so that even ordinary people can measure and assess. Based on factors such as the ORP of substances we ingest and their acid–base outcomes after metabolism (pH), we can judge whether a substance is conducive to cancer prevention or resistance, and choose appropriate interventions.

Some may object, because the scientific consensus is: free radicals (ROS/RNS) do promote cancer and participate in carcinogenesis, but excessive free radicals cannot be equated simply with cancer’s initial cause. Free radicals are a risk factor, not the entire causal chain—because situations with high free radicals are common, yet most people do not develop cancer. For example:


	Intense exercise (high ROS)

	Inflammation (macrophages release large amounts of ROS)

	Smokers have much higher ROS, yet only some develop cancer

	Mitohormesis (moderate ROS can extend lifespan)









This suggests that only when free radicals + failure of DNA repair + a supportive microenvironment occur together does a true cancer cell form. High ROS alone is not sufficient to convert normal cells into tumors. This book does not treat free radicals as the initial cause of cancer; rather, long-term chemical imbalance is the fundamental cause. Free radicals serve here as an observation point, entry point, detection point, and control point that links cancer causes—a methodological choice.

Warburg emphasized in his papers that cancer is a slow, long-term process: sustained impairment of mitochondrial respiration, typically taking as long as ten years. Violent bursts of free radicals may destroy cancer cells and kill them, rather than slowly turning normal cells into cancer cells. A microenvironment—such as acidity—provides environmental support for free radicals to attack DNA persistently and slowly, and prevents effective DNA repair under prolonged free-radical assault. Such microenvironments are often the cumulative result of daily dietary inputs and their metabolic consequences. More precisely, it is long-term, excessive free radicals slowly attacking DNA over time, causing changes, that can lead to cancer.

Chapters 1 and 2 introduce free radicals, their chemical properties, and how they can contribute to carcinogenesis. Chapters 3 and 4 explain how the chemical actions of free radicals can account for the nine hallmarks of cancer, and how they can explain all well-known carcinogenic factors. This allows us to tentatively identify free radicals as an intersection point among cancer causes. Chapter 5 discusses how cancer may be treated or prevented by methods that reduce or inhibit free radicals. These methods are multi-channel rather than single-track. The underlying principle should ultimately rest on computational-chemistry-style calculation: which inputs are necessary, in what quantities; which inputs tend to be carcinogenic, and at what quantities; and what the reaction pathways are. In this sense, computational chemistry will become the foundation for truly understanding and treating cancer (and all diseases), rather than starting midstream from macromolecules like proteins or genes.

Because computational-chemistry modeling of human metabolism remains immature, cancer prevention and treatment still require comprehensive lifestyle adjustment: supplying the body with sufficient substances required for metabolism (nutrition), reducing toxic burdens (synthetic chemicals, endotoxins, excessive stress hormones, excessive free radicals, etc.), and thereby plausibly achieving cancer-preventive and cancer-controlling effects. The methods described in this book are common in daily life—simple rather than mystical—so that everyone can understand and test them. Based on the chemical principles and methods introduced here, readers can judge for themselves which daily habits are beneficial or harmful, which foods are necessary, and which foods should be avoided. The chemistry involved is suitable for readers with at least high-school-level chemistry; for those without such background, each chapter includes summaries in everyday language at the beginning and end, enabling all readers to select and understand relevant content.

The viewpoints in this book come from the author’s observations of cancer patients in their surroundings. A small number of patients, after diagnosis, rapidly collected large amounts of cancer-related information and adopted simple methods—through repeated trial and error—finding approaches that proved effective, achieving disease control during chemotherapy that exceeded expectations compared with similar patients. Some patients, when mainstream treatment could not control tumor growth, chose non-mainstream regimens they believed worth trying; upon hospital re-examination, these showed clear short-term control (e.g., within one month) and maintained good long-term stability (e.g., three years or longer). Medicine and chemistry are both practical sciences. At present, humanity’s understanding of the body and the physical world is still limited; practical outcomes can be more persuasive than the claims of any authority or official report.

By using free radicals as an entry point to understand cancer’s chemical-imbalance roots, and by introducing lifestyle methods for regulating free radicals, this book offers readers approaches they can test and apply for themselves.
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Chapter 1 | The Chemical Nature of Cancer
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Section 1: Cancer Originates from Long-Term, Systemic Chemical Imbalance within Cells
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Life is a system driven by chemical reactions. Human survival, growth, aging, and death are, in essence, the result of countless chemical reactions operating in coordination under specific conditions. Any disease can be understood as a deviation in the rate, direction, or equilibrium of these reactions—and cancer is among the most extreme and complex manifestations. The emergence of cancer fundamentally arises from an imbalance in the chemical environment inside cells. This imbalance is not an accidental error in a single reaction, but a long-term, multi-layered, multi-pathway systemic disorder.

The core working hypothesis of this book is as follows:

Cancer does not originate from gene mutations themselves. It originates from long-term, systemic chemical imbalance within cells; free radicals (ROS/RNS) are the most stable and most explanatory upstream “intersection variable” of that imbalance. Gene mutations, metabolic reprogramming, and microenvironmental abnormalities are manifestations of this chemical imbalance at different levels. This hypothesis does not deny the role of gene mutations in cancer; it repositions them as outcome variables rather than first causes. Within this framework:


	Excess free radicals lead to accumulated oxidative damage

	Accumulated oxidative damage leads to failure of DNA repair and epigenetic alterations

	Repair failure plus a supportive microenvironment leads to the emergence of cancer cells and their selective advantage









Genes are composed of protein molecules; proteins are composed of chemical elements; and the essence of chemical reactions is the transfer of electrons, atoms, and energy. So-called “gene mutation” is, at bottom, the result of abnormal chemical reactions that lead to abnormal protein structure or function. Therefore, gene mutation is not the root cause of cancer; chronic chemical imbalance is. Free radicals—an umbrella term for reactive oxygen and reactive nitrogen species—are the most direct and central manifestation of this chemical imbalance. At normal levels they participate in signaling, immune defense, and physiological regulation; but when production is excessive or antioxidant systems are insufficient, free radicals become like uncontrolled chemical weapons, directly damaging DNA, proteins, and lipids, pushing cells toward carcinogenesis. Thus, when this book treats free radicals as a root variable for cancer, it is observing how chemical imbalance drives cancer initiation and progression through oxidative damage, metabolic abnormality, and signaling-network disorder—and how these processes correlate with, and can be assessed through, free-radical levels. From this perspective, the core anti-cancer strategy is not merely to reduce free radicals themselves, but to restore overall chemical balance inside cells, keeping free-radical levels consistently within a controllable range, thereby reducing cancer risk at its source.

Intracellular free-radical levels are tightly linked to metabolic state, nutrient supply, and the microenvironment. Key substances such as glucose, glutamine, and iron not only provide energy and building materials, but also maintain normal antioxidant-system function. When these supplies are excessive or deficient and metabolic pathways become disordered, antioxidant buffering pools such as NADPH, glutathione (GSH), and thioredoxin (Trx) cannot clear free radicals effectively, breaking redox balance. Meanwhile, local microenvironmental pH, hypoxia, and inflammatory signals further amplify free-radical damage, causing the signaling networks that govern proliferation, differentiation, and programmed cell death to lose control, creating positive feedback loops that ultimately drive tumor growth and metastasis.

Therefore, to understand cancer at its root, one must begin with chemical imbalance and treat free radicals, metabolic supply, antioxidant capacity, and microenvironmental factors as a single integrated network rather than isolated variables. Only by regulating nutrition, metabolism, and the microenvironment—keeping free radicals within a controllable range—can we truly disrupt the conditions that allow cancer to arise.

This book has two important components. First, it clearly argues that cancer’s features and causes are directly or indirectly related to free radicals. Understanding cancer from this viewpoint can form a complete knowledge system and internal patterns, avoiding the confusion created by today’s many fragmented, disconnected theories. The free-radical framework does not negate the mainstream gene-mutation theory; rather, it points out that free radicals are among the important causes of gene mutations—an upstream carcinogenic factor. Second, shifting the causal explanation upstream inevitably changes treatment and intervention thinking. Regulating free radicals in daily life—based on nutrients in food and their oxidation–reduction potential—becomes a quantifiable, practicable approach to cancer prevention and cancer resistance.

The book’s chemical-imbalance theory and its use of free radicals as a research method are a natural extension of metabolic theory, because free radicals are key chemical entities generated within metabolism and redox reactions.

When the body chronically ingests abnormal substances or remains under abnormal reaction conditions, intracellular chemical reactions are continuously disrupted. To survive in such an environment, some cells gradually undergo adaptive changes, eventually forming cancer cells. Such imbalance may arise from food, inhaled substances, skin-contact exposures, radiation, endotoxins, as well as endocrine disruption caused by chronic tension and anxiety. Cancer does not occur in an instant; it is a pathological steady state evolved by cells under long-term severe chemical imbalance. In this sense, the human body is a biochemical engineering system: any long-term error in the type, quantity, quality of inputs, or in reaction conditions, can lead to disease—and cancer is among the most extreme outcomes. At this level, the understanding ultimately points toward quantum chemistry and computational chemistry.

Given that humanity cannot yet fully construct a comprehensive computational model of human metabolism, can we still identify a shared chemical intersection point? Through systematic study and observation, I argue that free radicals participate in every stage of cancer’s emergence and development, serving as a convergence point of carcinogenic factors. Free radicals can be measured in multiple ways and can also be assessed through macroscopic indicators such as oxidation–reduction potential and pH, enabling ordinary people to participate in evaluation and regulation.

When discussing free radicals and cancer, the most common—and most reasonable—objection is this: free radicals are ubiquitous in the body, yet in most cases they do not lead to cancer. For example, during intense exercise, free-radical levels rise markedly; during inflammation, macrophages actively release large amounts of ROS to kill microbes; smokers have chronically higher ROS than non-smokers, yet not everyone develops cancer; and there is even the phenomenon of mitohormesis, in which moderate ROS may activate defense mechanisms and extend lifespan. Taken together, these facts show that free radicals alone are insufficient to explain cancer. The key difference is not whether free radicals exist, but whether the following three conditions are simultaneously and chronically satisfied:


	free-radical production is chronic and sustained rather than brief and acute;

	damage to DNA and key proteins cannot be adequately repaired;

	the cellular microenvironment provides sustained amplifying conditions for that damage.



Otto Warburg repeatedly emphasized in multiple papers that cancer is not a sudden event, but a slow process that often lasts for more than a decade. Violent free-radical attacks are more likely to cause cell death directly than to gradually push normal cells toward malignancy. What is truly dangerous is low-level but persistent oxidative stress in a particular microenvironment, causing DNA to accumulate irreparable damage across repeated rounds of replication.

Such a microenvironment typically has the following characteristics: (1) relatively acidic pH; (2) local or intermittent hypoxia; (3) chronic inflammatory signaling; and (4) long-term depletion of antioxidant buffering systems (such as NADPH, GSH, and Trx). Under these conditions, free-radical attack on DNA is no longer an occasional event but becomes a persistent background noise that accumulates over time and eventually crosses the threshold of cellular repair capacity. Therefore, more precisely, carcinogenesis is driven not by the “intensity” of free radicals, but by the time structure of free-radical attack and the cumulative effect of repair failure. This view does not deny acute oxidative stress; it argues that only when free radicals, repair failure, and a supportive microenvironment form a stable structure do cancer cells truly emerge and gain survival advantage. Once we can identify these carcinogenic microenvironment features, it becomes possible to use certain daily methods to adjust the four characteristics above and thereby pursue anti-cancer goals.
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