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			Author's Note

			Foreword

			There is a moment in every researcher's life when the dots finally connect — not just in your head, but in your gut. The kind of connection that makes you sit back in your chair at two in the morning and say, out loud, to an empty room: That's it. That's the whole thing.

			My moment did not come in a laboratory. It came in a hospital corridor, standing outside the room of someone I loved, watching the medical system do everything it knew how to do — and realizing, with a cold clarity that has never left me, that the system was treating symptoms. Nobody was asking why the fire started in the first place.

			I had been asking that question for most of my professional life. Years in biochemistry, reading the research on oxidative stress (rust on the inside of your cells), on how the tiny power plants inside every cell — called mitochondria — generate energy, and on the enzymes that protect us from the relentless chemical battering that is simply the price of being alive. I knew the science, piece by piece.

			But it was in that corridor — where the pieces finally arranged themselves into a picture — that I understood what this platform is really about.

			The picture is this: your body is at war with itself, constantly. Not in the dramatic, full-blown autoimmune sense — though that can happen too — but in the mundane, continuous, unavoidable sense that every breath you take, every meal you burn for energy, every stress you absorb generates reactive oxygen species — sparks of damaging chemistry — that want to strip electrons from your DNA, your cell membranes, and your proteins. We call this process oxidative stress, and your body has a brilliantly engineered defense system designed to neutralize these threats before they cause permanent damage.

			The problem is that not everyone's defense system is equal. Genetics saw to that.

			There is a gene — the gene I have come to call The God Gene — sitting at the very center of this defense network. It codes for an enzyme called Superoxide Dismutase 2, or SOD-2, the primary guardian of the mitochondria (the tiny power plants inside every cell). A common genetic variant in this gene — carried by the majority of the human population — produces a less efficient form of this enzyme.

			When that enzyme underperforms, damaging sparks accumulate inside the cell, glutathione (your body's master antioxidant) gets depleted faster than it can be replenished, and the whole system buckles under an oxidative load it was never fully equipped to handle. Add the storms of modern life — air pollution, processed food, poor sleep, chronic stress, viral infections — and you have a formula for exactly what we see all around us: an epidemic of chronic disease in bodies that are chemically exhausted, inflamed, and unable to heal themselves.

			What SOD Sciences Inc. has built — what ReBaLU represents — is the translation of that insight into a practical, testable, measurable system. We test your antioxidant genetic profile. We treat with a four-ingredient natural stack that addresses every compartment where this cascade plays out. And then we test again to confirm that balance has been restored — not in an averaged clinical trial population, but in you.

			I wrote this primer for the person standing in a hospital corridor. I wrote it for the physician who suspects there is something upstream of every diagnosis on their patient list. And I wrote it for anyone who is not satisfied with the idea that chronic disease is inevitable. The best modern medicine can offer is a beginning. What you do with your antioxidant system is the rest of the story.

			A note on whom this primer is for. The science here applies to every human being — not just those enrolled in clinical trials. More than nine in ten clinical trial participants worldwide are of white European ancestry (BMJ Public Health 2023). The genetic variants that govern antioxidant defense differ widely across ancestries, and the populations most burdened by those variants were rarely included in the research that shaped today's clinical guidelines. ReBaLU is designed for everyone. And one more thing: ReBaLU doesn't change your genes. It can't, and you wouldn't want it to. What it does is supplement the parts of your antioxidant defense team that your genes don't build strongly enough on their own — every day, for life, the same way you eat vegetables every day or brush your teeth.

			Your body keeps generating oxidative stress; ReBaLU keeps supporting the team that handles it.

			Joseph M. Salvani and Daniel J. Walsh 
CEO and COO, SOD Sciences Inc.

			Introduction

			The One Root Cause

			Think about how many different names we have given to chronic disease. 

			
					Alzheimer's.

					Atherosclerosis. 

					Type 2 diabetes. 

					Rheumatoid arthritis. 

					Parkinson's. 

					COPD. 

					Crohn's disease. 

					Cancer.

			

			Why Oxidative and Nitrosative Stress Is the Mother of Nearly Every Disease

			The chain of cause and effect in chronic disease does not begin with the symptom. It begins, almost always, with an electron.

			Chronic kidney disease. Lupus. Multiple sclerosis. On the surface, these look like completely different problems — different organs, different symptoms, different specialists, different prescription pads.

			Medicine has organized itself around this apparent diversity, with cardiologists, neurologists, gastroenterologists, rheumatologists, and oncologists each trained deeply in their own corner.

			But what if the territory is wrong? What if the diversity of chronic disease is a downstream illusion — the varied phenotypes of a single upstream failure? What if, beneath the seemingly unrelated symptoms, the same fire is burning?

			This primer argues exactly that. The thesis, supported by an enormous body of peer-reviewed science, is: chronic oxidative and nitrosative stress is the one and only root cause of nearly every chronic disease — the mother of disease. Everything else — the plaques, the arterial stiffness, the autoantibody cascades, the leaky gut, the declining organ function — is downstream consequence. It is what happens when your body's antioxidant defenses get outgunned.

			The reason modern medicine missed this connection for so long is partly demographic. With over 90% of clinical trial participants of European ancestry (NCBI Key Trends 2022), the genetic determinants of antioxidant defense across the rest of the world were simply not in the data. ReBaLU is built to correct this — by measuring the actual genetic hand each person was dealt, regardless of ancestry, and supporting what their specific genome underbuilds. It does not change the genome. It supplements its functional gaps, every day, for life.

			The Chemistry of the Problem

			Your cells generate energy through a process inside the mitochondria (the tiny power plants inside every cell). Think of it as a controlled burn — oxygen combining with fuel to produce power. But like any combustion process, it is not perfectly clean. A small fraction of electrons — roughly 0.1 to 2 percent — escape and react with oxygen to form superoxide (written O₂•), a chemically aggressive particle. This is the original sin of using oxygen for energy.

			Under normal circumstances, Superoxide Dismutase 2 (SOD-2) — stationed inside those power plants — converts superoxide into hydrogen peroxide. Then glutathione (your body's master antioxidant) and a related enzyme called catalase neutralize the peroxide into harmless water. When this chain fails — when superoxide builds up and glutathione runs low — superoxide reacts with another molecule called nitric oxide (NO) to form peroxynitrite (ONOO), one of the most destructive molecules in biology. Peroxynitrite damages proteins, oxidizes fats, and breaks DNA. Doctors can measure this damage: in urine (using a marker called 8-OHdG), in blood plasma (F2-isoprostanes), and in blood (the GSH/GSSG ratio).

			The Three-Step Pattern

			Across the research on chronic disease, one pattern keeps showing up: 

			Step 1: Redox Provocation. Something — a genetic weakness, an environmental hit, or a metabolic overload — pushes reactive oxygen species — sparks of damaging chemistry — beyond what your antioxidant system can handle. The body escalates its defense through NRF2, the master switch that turns on your body's own antioxidant defenses, which drives production of SOD-2, glutathione (your body's master antioxidant), and other protective molecules (Pathogens 2025). People who carry genetic variants that weaken antioxidant enzymes have a lower threshold — less insult is needed to overwhelm the system.

			Step 2: Antioxidant Exhaustion. The body's emergency response is powerful but not infinite. When glutathione is consumed faster than it can be rebuilt, the body's primary chemical buffer collapses.

			Oxidative damage becomes self-perpetuating — like a fire that has run out of anything to stop it.

			Step 3: Suppression of Regulated Cell Death. Cells under severe, persistent oxidative stress can develop resistance to the programmed death processes — apoptosis and ferroptosis (a kind of cell death triggered by iron and damaged fats) — that would normally eliminate them before they cause further damage. Viruses exploit this mechanism (Viruses 2023). Cancer cells lock the antioxidant program in a permanently "on" state, making themselves essentially indestructible from an oxidative-stress perspective (Cancer Mgmt Res 2025). A landmark 2026 autoantibody study found that Alzheimer's disease, Parkinson's disease, and multiple sclerosis share a common four-axis autoimmune attack pattern — proving that these apparently distinct brain diseases are really different expressions of the same upstream immune failure (Usuda 2026, iScience00156-2).

			The cell that cannot die when it should becomes the cell that kills. The brain that cannot clear oxidized proteins fills with plaques. Everywhere, the same pattern: a fire that started in the mitochondria, spreading outward through the body in whatever direction the individual's genetic weaknesses and environmental exposures happen to open.

			Why This Has Been Missed

			Medicine has known about oxidative stress for decades. So why has this framework taken so long to crystallize? Two reasons. First, specialists are siloed by organ systems, so the connecting thread running through all their patients' records goes unexamined. Second, the antioxidant supplement industry spent two decades mega-dosing single molecules like vitamin C and vitamin E in clinical trials that predictably failed — because dumping a single antioxidant into a broken system is not the same as actually rebalancing the system. Those failures were then used, wrongly, to dismiss the entire framework.

			The framework is correct. The interventions were too simple. The chapters that follow explain what a genuinely systemic intervention looks like — beginning with the gene at the apex of the cascade, and the molecules that can measurably restore its function.

			Chapter 1

			The Big Idea — Genes, Biomarkers, and Why You Are Not Like Everyone Else

			SOD-2 as "The God Gene," the Panel, the Biomarkers, and the Storms

			Imagine your cell as a city. The mitochondria (the tiny power plants inside every cell) — dozens to thousands of them — convert the chemical energy in glucose and fat into ATP, the fuel that runs everything. But like every power plant, they produce waste: superoxide, a free radical so chemically aggressive that, if left unmanaged, it would incinerate the city from within. The fire department stationed inside the power plant is Superoxide Dismutase 2, or SOD-2. It performs one reaction with extraordinary speed — converting two superoxide radicals into hydrogen peroxide and oxygen: 

			 2 O₂•⁻ + 2H⁺ → H₂O₂ + O₂ 

			What makes SOD-2 the keystone of the antioxidant system is its position in the cascade. Every other antioxidant defense downstream depends on SOD-2 doing its job first. When SOD-2 fails, superoxide reacts with nitric oxide to form peroxynitrite before any downstream enzyme can intervene.

			Peroxynitrite is not mopped up by catalase. It is not neutralized by glutathione peroxidase enzymes (the GPX enzymes, the cleanup crew that mops up leftover damaging molecules). It is a terminal oxidant — one that does its damage and leaves the cascade helpless.

			Why "The God Gene"?

			No other single gene has SOD-2's breadth of influence on human health. SOD-2 sits at the apex of the mitochondrial antioxidant system, which is the foundation of the cellular antioxidant system, which is the foundation of the body's resistance to aging, cancer, neurodegeneration, cardiovascular disease, metabolic disease, and autoimmune disease. Pull it out — or weaken it, as the common rs4880 variant does — and the entire arch of human health begins, slowly, to lean.

			The evidence is consistent: reduced SOD-2 activity is associated with increased cancer incidence across multiple tumor types. SOD-2 expression is reduced in the substantia nigra of Parkinson's patients and in the memory centers of Alzheimer's patients. SOD-2 activity in the muscle of type 2 diabetic patients correlates inversely with the severity of insulin resistance. The more you look, the more you find SOD-2 at the scene.

			The Four Variants: Your Genetic Hand

			Your antioxidant genetics work like poker. You did not choose which variants you inherited — but knowing what you hold is the difference between playing blind and playing to win.

			SOD-2 rs4880 (Ala16Val). The rs4880 variant swaps a single amino acid at position 16 in the SOD-2 protein's delivery address — the molecular zip code that routes the enzyme to where it is needed inside the power plant. The Val16 variant causes SOD-2 to fold differently during import, ending up in the wrong location inside the mitochondria (the tiny power plant), away from where superoxide is being generated. Result: reduced effective SOD-2 activity precisely where

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
					providing roughly 70% of colonocyte energy (Life 2024, PMC11122327), keeping the gut barrier metabolically robust; 

					inhibiting HDAC enzymes to open up DNA around NRF2-target gene areas (Genetics & Epigenetics 2017, PMC5617089), driving SOD-2 and glutathione upregulation; (3) signaling through FFAR2/FFAR3 receptors on immune cells and neurons — and when this signaling is lost, the result is impaired gut barrier, systemic inflammation, and brain dysfunction (Bhatt et al. 2024, JCI Insight, PMC10967378); (4) activating the full NRF2 antioxidant program (Redox Biology 2021, PMC8577496); and (5) promoting regulatory immune T cells while suppressing pathological immune B-cell expansion — turning down inflammatory responses and turning up regulatory ones.

					DHA operates through complementary mechanisms rooted in physical chemistry: changing the composition of cell membranes, activating NRF2 (the master switch that turns on your body's own antioxidant defenses) through 4-HHE independently of butyrate, and providing the substrate for SPMs that actively resolve inflammation. In cells that have been redox-hijacked — cancer cells, virus-infected cells — DHA's incorporation into the membrane provides the oxidizable lipid that drives the lipid peroxidation cascade to the ferroptotic (cell-death) threshold once butyrate has compromised the hijacked cell's defenses. Butyrate opens the door; DHA walks through it.

			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
					initial redox provocation, depleting reduced glutathione (your body's master antioxidant); 

					hijack of the antioxidant response, weaponizing the host's own NRF2 program; 

					suppression of ferroptosis (a kind of cell death triggered by iron and damaged fats) and apoptosis, producing a cell that is metabolically quiescent, antigenically muted, and immunologically cold. SARS-CoV-2 depletes host-cell glutathione, reduces GPX-4 mRNA, and produces a cellular oxidative environment correlating dose-dependently with disease severity and mortality. Long COVID represents SPM deficiency in the recovery phase: Yang et al. 2022, Brain, Behavior and Immunity identified long COVID as a state depleted of DHA-derived mediators, and Gracia Aznar et al. 2024, Biomedicines reported marine oil enriched in SPMs improved post-COVID outcomes. HSV enhances KEAP1-mediated NRF2 ubiquitination, weakening cellular antioxidant defenses in neurons — and oxidative stress triggers lytic HSV reactivation, meaning the virus has engineered its own reactivation trigger into the host's redox machinery Viruses 2023. HBV and EBV target the SLC7A11-GSH-GPX4 axis to suppress ferroptosis in infected hepatocytes while selectively inducing ferroptosis in immune cells — the virus doesn't merely evade immune killing; it actively kills its killers using the very mechanism that should eliminate it.

			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		

		
			
			

		

		
			
			

		

		
			
			

		

		
			
			

		

		
			
			

		

	