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INTRODUCTION

The Question That Changes Everything

i

The story of how one question rewrote the map.

I was nineteen years old when I was told I had three months to live.

It was 1991. I had been losing weight for months, my abdomen was distended, and the
pain had become impossible to ignore. The diagnosis that followed was stage IV,
end-stage. The prognosis, my doctors said plainly, was grim. The usual menu of
interventions, surgery, chemotherapy, radiation, was not even offered to me. My doctors
did not believe I would survive the treatment, nor live long enough to know whether it
had worked. What I was offered was the draining of fluid from my abdomen, a great
many labs, a great many scans, and the strong suggestion that I get my affairs in order.

I was nineteen. I had no medical training, no framework for understanding what was
happening inside me, and no roadmap for what to do next. What I had, and what I now
believe saved my life, was a question.

Not the question I was being asked: which treatment do you choose? But a different one,
quieter, more uncomfortable, and ultimately far more useful:

What conditions inside my body made this cancer possible, and can
any of them be changed?

That question did not shrink the tumor. It did not undo the diagnosis. What it did,
slowly, imperfectly, over years, was point me toward the only path that was actually
open to me. The long, humbling, nonlinear work of learning to tend the terrain I had
been given. Not fighting a disease, but studying a landscape. Not asking only how to
remove what had gone wrong, but asking what had allowed it to take root in the first
place.

That was more than thirty years ago. I am still here. And that question, in countless
variations, asked on behalf of thousands of patients over decades of clinical practice, is
still the foundation of everything I do.
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We Were Taught to Think About Health Backwards

Most of us learn to relate to our health the same way. We wait. We wait until something
breaks, until a symptom appears, a diagnosis follows, a crisis forces our hand. Only then
do we begin asking questions. What drug treats this? What supplement should I take?
What protocol might fix this?

These are not bad questions. But they start too late.

After more than two decades of working with patients navigating cancer and other
chronic illnesses, I have come to believe something that sounds simple but quietly
changes everything: disease is rarely the starting point. More often, disease is the end
result of a terrain that has been shifting quietly for years, sometimes decades, before a
single symptom finally made itself known.

The cancer, the autoimmune condition, the hormonal disorder, the metabolic disease.
These are not random events. They are the expression of a landscape that has been, for a
long time, trying to communicate.

Change the terrain, and you change the trajectory of health.

This is the central idea behind everything in this guide. And it carries within it
something I want you to hold onto from the very first page: you are not broken. Your
body is not failing you. It is responding, intelligently, adaptively, relentlessly, to the
conditions it finds itself in. Our work, together, is to change those conditions.

What Is the Terrain?

When I use the word terrain, I mean the living landscape of your biology. The internal
conditions in which health or disease unfolds.

The terrain is not just your genetics. It is not just what you eat or how much you sleep,
though those matter enormously. The terrain is the whole picture: your metabolic
function and how your cells produce energy; your immune system and how it calibrates
threat and safety; the trillions of microorganisms living in your gut and throughout your
body; your hormonal rhythms and the signals they carry; the inflammatory patterns
coursing through your tissues; the full weight of your environmental exposures, the
food, water, air, and chemicals that make up the world your body inhabits; and the
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emotional experiences, the losses and longings and unresolved histories, that your
nervous system carries forward every single day.

All of it. Together. That is the terrain.

Here is what terrain medicine asks us to understand: these are not ten separate
problems. They are ten interconnected landscapes forming a single living ecosystem.
What happens in one changes what is possible in all the others. When the mental and
emotional terrain is under chronic threat, the metabolic terrain cannot fully stabilize.
When the gut microbiome is disrupted, the immune terrain cannot properly calibrate.
When the body is chronically deprived of oxygen and movement, the inflammatory
terrain cannot resolve.

In a living ecosystem, you don’t have to fix everything at once. You
tend the most disrupted landscape, and the rest begins to respond.

Tending one terrain creates ripple effects across the others. Better sleep improves
metabolic function. Improved metabolic function reduces inflammatory burden.
Reduced inflammation supports immune resilience. Immune resilience protects the
integrity of the gut. And all of it, every single terrain, is shaped by what the nervous
system believes about safety.

The Body Is Not a Machine

Modern medicine has largely operated from a mechanical model of the body. Something
breaks, you repair or replace it. A pathogen invades, you eliminate it. A symptom
appears, you suppress it. This model has produced extraordinary medicine. It saves lives
every day, and I am grateful for it.

But it is incomplete. Because the body is not a machine. It is an ecosystem.

Trillions of microorganisms live within us, forming communities that interact
continuously with our immune systems, our metabolism, and our nervous systems. Our
cells communicate through cascades of chemical messengers and electrical signals that
we are only beginning to understand. At the center of all of it, in every cell, orchestrating
energy and interpreting signals from the environment, are our mitochondria, which we
used to think of simply as the power plants of the cell.
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We now understand they are far more than that. Mitochondria are environmental
sensors. They receive signals from the food we eat, the light we encounter, the stress we
carry, the chemicals we are exposed to, the emotions we process, and the meaning we
make of our lives. And they respond. They alter their function based on what they are
being told about the conditions around them.

Your body is not a broken machine waiting to be fixed. It is a
responsive, adaptive ecosystem, constantly interpreting the signals
of the world around it.

Every moment of every day, your nervous system is quietly asking a simple question: is
it safe to thrive here? If the answer feels like yes, the body shifts toward repair and
resilience. Digestion functions. Immune cells maintain their surveillance. Hormones
follow their rhythms. Energy production remains stable. But when the nervous system
perceives persistent threat, whether physical, emotional, environmental, or relational,
the body shifts into a different mode entirely. And it can hold that shift for a very long
time.

This is why the Terrain Ten™ framework begins not with blood sugar or the microbiome
or even genetics, but with the mental and emotional landscape. Not because the mind is
more important than the body, the two are not separate, but because the nervous system
is the interpreter of every other terrain. If the body believes it is not safe, no amount of
intervention in any other landscape will create the conditions for full restoration.

Our Biography Becomes Our Biology

There is a phrase I return to often in clinical practice, one that I believe captures
something essential about terrain medicine: our biography becomes our biology.

The experiences we carry, the relationships we navigated, the losses we absorbed, the
threats we survived, the meanings we made of all of it, do not remain safely contained in
memory. They become embedded in physiology. In cortisol rhythms and immune
patterns. In the way the gut contracts under stress and expands under safety. In the
inflammatory signals that rise and fall in response not just to physical inputs but to
emotional ones.
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This is not metaphor. This is biology. A growing body of research in
psychoneuroimmunology, the science of the relationship between psychological
experience, the nervous system, and immune function, has made clear that the
emotional terrain is a biological terrain. How we feel, what we believe about our safety
and worth, the quality of our connections, and the degree to which our lives feel
meaningful are not soft or secondary health factors. They are primary terrain drivers.

I have sat with thousands of patients over the course of my career. I have reviewed their
labs, studied their genetics, mapped their metabolic patterns and their toxic exposures.
And again and again, beneath the data, beneath the diagnoses, I find the same thing: a
story. A history that the body has been holding, sometimes for decades, that no
supplement or protocol alone can address.

This does not mean that emotions cause disease. Human health is far too complex for
that kind of reduction. It means that the emotional and relational landscape we inhabit
is part of the terrain, inseparable from the rest, and that tending it is as essential as
anything else we might do.

A Note to Readers of The Metabolic Approach to Cancer®

Some of you are meeting me here for the first time. Others have been walking with me
for years, through the pages of The Metabolic Approach to Cancer®, through patient
visits, through talks and trainings and long clinical conversations. If you are in that
second group, you will notice something different in the pages ahead.

The order of the Terrain Ten™ has changed.

When 1 first laid out the ten domains in The Metabolic Approach to Cancer® in 2017,
Genetics led the framework. It was where the science seemed to point, and it was where
most of my patients wanted to begin, hoping that a genetic test would explain
everything. Almost a decade of clinical work since then has taught me something
different. The genome is not where the story begins. It is where the story is
received. Every other terrain, from the nervous system to the microbiome to the
exposome that surrounds us, is writing instructions to the genes. Genetics belongs at the
end of the Terrain Ten™, not the beginning, because it is where every other landscape
converges.

The mental and emotional terrain now leads, for the reasons you will read about in
Terrain One. The rest follows what I have watched unfold in thousands of patients.
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Upstream first. Downstream last. The old order was not wrong. It was simply an earlier
draft of a conversation that is still evolving. If you are new to this work, welcome. If you
are returning, consider this a field update from the last decade of practice.

How to Use This Guide

If you are reading this alongside the Terrain Ten™ Self-Inquiry questionnaire, you
already have your terrain profile. You know which landscapes scored highest, which
areas of your biology are most actively calling for your attention right now. Let those
chapters be your entry point. Start there. Read them slowly and with curiosity, not
urgency.

Then read the others. Because in a living ecosystem, nothing stands alone. The terrain
that scores highest is often in conversation with terrains you would not expect. The
chapter you are most tempted to skip may be the one that has the most to say to you.

If you have not yet taken the Self-Inquiry, you can find it at drnasha.com/quiz. It takes

about ten minutes, and it will help you use this guide with more precision.

You are not broken. You are a terrain in process. The body is
always, in every moment, doing its best with the conditions it has
been given. Our work is to change the conditions.

That is what this guide is for.

A Note on My Own Terrain

I am writing this more than three decades after that nineteen-year-old received a
terminal diagnosis. I have not been cured in the conventional sense. Stage IV disease
does not work that way, and the word cure has never sat comfortably with me. What I
have is a terrain I have learned, imperfectly and sometimes painfully, to tend. I have
good years and hard ones. I have seasons where the landscape feels rich and resilient,

and seasons where it requires far more careful attention.

What has never left me is that original question. Not the fear underneath it, but the
orientation it created: the habit of looking at my body not as something that has
betrayed me, but as something that is constantly, faithfully communicating. The terrain
is always speaking. The question is whether we are listening.
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I hope this guide helps you listen more clearly.

Dr. Nasha
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TERRAIN ONE

Mental, Emotional & Meaning-Making

e 4

The landscape that interprets everything.

There is a question I ask every new patient before we discuss a single
lab result, before we look at a scan or review a history, before we talk
about treatment or terrain or anything measurable at all.

I ask: do you feel safe in your body? And then: do you feel safe in your life?

The answers to those two questions tell me more about a person’s terrain than almost
any test I can order. Not because safety is a soft or secondary concern in medicine, but
because the nervous system’s continuous, unconscious answer to those same questions
is the single most powerful organizing force in human biology. Everything else we will
discuss in this guide, metabolism, immunity, inflammation, hormones, the microbiome,

exists downstream of what the nervous system has decided about safety.

This is why the mental and emotional terrain leads the Terrain Ten™.

The Nervous System’s Central Question

At every moment of your life, your nervous system is performing a continuous,
below-conscious appraisal of your environment. Is there threat here? Can I relax? Is it
safe to grow, to repair, to rest? Neuroscientist Dr. Stephen Porges calls this process
neuroception: the nervous system’s ongoing surveillance of safety and danger that
happens before conscious awareness, before thought, before choice.

When the nervous system’s answer is yes, it’s safe, something extraordinary happens.
The parasympathetic branch, the branch of the autonomic nervous system associated
with rest, repair, and digestion, takes the lead. Heart rate settles. Digestion activates.
Immune cells shift toward their maintenance and surveillance functions. Growth
hormone releases. The body, in short, allocates its resources toward repair and
resilience.

When the answer is no, it’s not safe, even if that perception is based on a memory rather
than a current threat, even if it is chronic rather than acute, even if the person
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consciously knows they are physically safe, a very different cascade unfolds. The
sympathetic nervous system activates. Cortisol and adrenaline rise. Inflammation
increases. Digestion slows or halts. Immune surveillance shifts toward inflammatory
readiness. And resources that would otherwise go toward repair and maintenance are
redirected toward survival.

The body cannot prioritize repair and survival at the same time.
When the nervous system perceives chronic threat, healing is the
first thing it delays.

This is not a design flaw. It is exquisitely calibrated engineering, designed for a world in
which threats were short-lived and survival was the urgent priority. The problem is that
the nervous system cannot distinguish between a predator in the grass and a difficult
marriage, between a famine and financial stress, between a physical attack and a
childhood wound that was never fully healed. To the nervous system, chronic emotional
threat activates the same survival cascade as physical danger. And it can maintain that
activation for years.

When Biography Becomes Biology

One of the most profound developments in health science in recent decades has been
the growing understanding of how early life experiences become embedded in the body’s
physiology. Not as memory, but as physical architecture.

The Adverse Childhood Experiences study, known as the ACE study, began in the 1990s
as a collaboration between the CDC and Kaiser Permanente. What researchers found
was both unexpected and clarifying. There was a remarkable, dose-dependent
relationship between the number of adverse experiences a person had in childhood and
their risk for virtually every major chronic disease in adulthood: heart disease, cancer,
autoimmune conditions, metabolic disease, depression, and more. The more adversity,
the higher the risk. And the relationship was not explained by lifestyle factors alone.

What the ACE study revealed is that early experiences of threat, abuse, neglect,
household dysfunction, chronic instability, become written into the body. They alter the
calibration of the stress response system, shifting it toward heightened reactivity that
can persist for a lifetime. They alter gene expression. Not the genes themselves, but how
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those genes are read and expressed. They shape the immune system’s setpoint. They
affect the microbiome. They change the brain.

Our biography, quite literally, becomes our biology.

I am careful to say this without suggesting causation in a simple sense. Adverse
experiences do not inevitably cause disease, and healing emotional wounds does not
automatically heal physical ones. Human beings are remarkably resilient, and the
relationship between experience and biology is always mediated by context, by
community, by meaning, by the resources available during difficulty. But the terrain we
carry from our histories is real, and it deserves to be taken seriously in any honest
account of health.

Connection, Purpose, and Meaning as Health Inputs

Terrain medicine recognizes something that conventional medicine has been slow to
formalize: the quality of a person’s relational life is a biological variable.

Loneliness, as research now confirms, is not merely uncomfortable. It is biologically
disruptive. Chronic social isolation activates inflammatory pathways, disrupts sleep
architecture, alters immune function, and accelerates aging at the cellular level. The
landmark work of researchers like John Cacioppo demonstrated that the perception of
loneliness, not objective isolation but the subjective sense of disconnection, produces

measurable changes in immune gene expression.

The reverse is also true. Meaningful connection, not just pleasant contact but the
genuine sense of being known, belonging, and mattering, is biologically protective. It
down-regulates inflammatory pathways, supports immune resilience, stabilizes cortisol
patterns, and is associated with significantly better outcomes across virtually every
disease category studied.

Meaning is not a luxury. In terrain medicine, it is a biological input,
and one of the most powerful we have.

This includes the sense of meaning in one’s own life. Viktor Frankl observed, from the
extreme terrain of the concentration camps, that those who found meaning in their
suffering were more likely to survive it. This was not a philosophical observation. It was
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a biological one. Meaning activates systems in the body that hopelessness and
purposelessness suppress. It is one of the most underused medicines in our entire
toolkit.

What to Notice in This Terrain

In the Terrain Ten™ Self-Inquiry, the mental and emotional questions ask you to
observe, without judgment, how this landscape currently feels. Not to diagnose yourself,
not to excavate everything that has ever happened to you, but to notice. Is there chronic
anxiety or low-grade dread that has become background noise? Is there a sense of
isolation or disconnection, even in the presence of others? Is there grief that has not
been fully honored? Is there a life that no longer feels meaningful, or a self that no
longer feels fully seen?

These are not soft questions. They are terrain questions. And the body has been
answering them, quietly, for a very long time.

What does tending this terrain look like? It is different for every person. For some, it
begins with therapy or somatic work, with learning to help the nervous system return to
safety through relationship and presence. For others, it is community, or creative
expression, or spiritual practice, or simply learning to spend more time in environments

that feel genuinely safe. It is rarely one thing. But it always begins with honest noticing.

I want to say something clearly before we move forward. You do not have to have
experienced severe trauma to have a mental and emotional terrain worth tending.
Chronic low-grade stress, the pervasive sense that you must earn your worth, a life lived
mostly in service of others’ needs, the quiet accumulation of small unacknowledged
losses, these too shape the nervous system’s baseline. All of us carry something in this
terrain. All of us benefit from turning toward it.
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TERRAIN TWO

Stress, Nervous System & Circadian
Rhythm
®
The body’s relationship with time and safety.

Your body knows what time it is. Every cell in it does.

Long before clocks, before calendars, before electricity made it possible to turn night
into day, every living organism on earth evolved within the rhythmic pulse of the planet:
the cycling of light and darkness, warmth and cold, activity and rest. That rhythm is not
external to biology. It is written into biology. Every cell in the human body contains its
own molecular clock, a set of proteins that rise and fall on approximately a
twenty-four-hour cycle, coordinating when genes are expressed, when hormones
release, when the immune system is most active, when the body repairs itself.

We call this the circadian system. It is one of the most powerful, most underappreciated,
and most frequently disrupted terrains in modern life.

The Architecture of a Day

Circadian biology is not simply about sleep. It governs the timing of virtually every
physiological process in the body. Cortisol, often misunderstood as purely a stress
hormone, is first and foremost a circadian hormone. It rises steeply in the early morning
hours, peaking around waking to provide alertness and mobilize energy, then declines
gradually through the day, reaching its nadir in the early hours of sleep. This rhythm
drives metabolism, immune function, inflammatory control, and dozens of other
cascades.

Body temperature follows its own daily arc. Blood pressure, heart rate variability,
digestive enzyme secretion, DNA repair, stem cell activity: all circadian. Even the
immune system has a time signature. Certain immune functions are most active during
the day, others during deep sleep. The body repairs itself on a schedule. That schedule is
not arbitrary. It has been calibrated by millions of years of evolution.
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When that schedule is disrupted by irregular sleep, artificial light exposure at night,
eating out of alignment with the body’s metabolic timing, or chronic stress that elevates
cortisol at the wrong hours, the consequences ripple through every terrain. Metabolism
becomes less efficient. Inflammation increases. Immune surveillance falters. Hormonal
rhythms lose their coherence. Even gene expression shifts in ways that are associated
with increased disease risk.

Sleep is not recovery time. It is when the body does its most
essential work. Disrupting it is not a minor inconvenience. It is a
terrain event.

The research on sleep deprivation is sobering. Even modest reductions in sleep
duration, sleeping six hours instead of eight, produce measurable increases in
inflammatory markers within days. Immune function declines. Insulin sensitivity
decreases. Emotional regulation falters. And these changes compound. Chronic sleep
disruption is one of the most consistent predictors of chronic disease risk across
virtually every category studied.

The HPA Axis: When the Alarm Stays On

The hypothalamic-pituitary-adrenal axis, the HPA axis, is the body’s primary
stress-response system. When the brain perceives a threat, it initiates a cascade. The
hypothalamus signals the pituitary gland, which signals the adrenal glands to release
cortisol and adrenaline. Blood sugar rises, providing fuel for fight or flight. The heart
speeds up. Blood is directed toward muscles and away from digestion. Inflammation
primes for injury response.

This is brilliant design for short-term threats. The problem is that the same system
activates in response to psychological and social stressors, to work demands and
relationship conflict, to financial worry and the endless stimulation of contemporary
life. And when activation becomes chronic, when the alarm stays on for months or years,
the HPA axis begins to lose its calibration.

Cortisol, in excess or at the wrong times, suppresses immune function and disrupts gut
integrity. It interferes with thyroid hormone conversion and sex hormone production. It
elevates blood sugar and promotes insulin resistance. It reduces the production of
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brain-derived neurotrophic factor, the protein responsible for growing and maintaining
new neural connections. It disrupts sleep, which then further disrupts cortisol rhythms,
creating a self-reinforcing cycle that is very difficult to interrupt without intentional
intervention.

Chronic stress does not create one problem. It creates the conditions
for all problems, by systematically degrading the terrain on which
everything else depends.

And yet, stress itself is not the enemy. Stress is a signal. Short-term stress, followed by
genuine recovery, can strengthen the terrain. What the terrain cannot sustain is
unrelieved activation without the counterweight of true rest. The nervous system needs
to complete the stress cycle, to return fully to a state of safety and ease, before the next
activation begins. In modern life, that return rarely happens.

Light, Darkness, and the Signals the Body Needs

The circadian clock is set primarily by light. Specifically, by the presence of
broad-spectrum blue light in the morning, the kind that comes from the sky, and by the
relative absence of that light as evening approaches. This light signal travels through
dedicated pathways in the eye directly to the suprachiasmatic nucleus of the
hypothalamus, the brain’s master clock, which then coordinates all the peripheral clocks
throughout the body.

For most of human history, this signal was consistent and reliable. The sun rose, blue
light entered the eye, the clock was set. As the sun set, the light spectrum shifted toward
orange and red, melatonin began to rise, and the body prepared for rest and repair.

Artificial light has disrupted this signal in ways that are only beginning to be fully
understood. Blue-light-rich screens and LED lighting in the hours before bed suppress
melatonin, delay sleep onset, reduce REM sleep, and send the circadian clock a message
that midday is happening at midnight. Meanwhile, many people spend their days largely
indoors, deprived of the morning light signal that sets the clock in the first place. The
result is a nervous system and endocrine system perpetually uncertain of what time it is,
and a biology that cannot fully execute any of the rhythmic functions it was designed to
perform.
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One of the most accessible, most evidence-supported terrain interventions available to
any person costs nothing: step outside within the first hour of waking and allow natural
light to reach your eyes. Not sunglasses, not through glass. Direct outdoor light for even
ten to twenty minutes. This single act begins to set the circadian clock, supports
cortisol’s natural morning rise, improves sleep quality that night, and initiates a cascade
of downstream effects across the entire hormonal and immune terrain.

What to Notice in This Terrain

The stress and circadian terrain asks you to notice your relationship with time. Not time
management, but biological time. Do you have a consistent rhythm of sleep and waking?
Does your body feel tired at night and alert in the morning, or has that signal been lost?
How often do you experience a full return to ease after stress, the sense that your
nervous system has actually settled?

The terrain is also asking about the quality of recovery. Are you getting enough hours?
And are those hours restorative? Many people sleep but do not truly recover. Their
cortisol rhythms are dysregulated, their sleep architecture disrupted, their bodies never
fully completing the repair work that requires deep, uninterrupted rest.

The body’s relationship with time is a terrain signal. When it is coherent, when the
rhythms of rest and activity, light and dark, stress and recovery are aligned with
biological design, the whole terrain functions more efficiently. When it is disrupted,
everything else, metabolism, immunity, hormones, emotional regulation, runs harder
and less cleanly.
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TERRAIN THREE

Blood Sugar & Metabolic Flexibility

e 4
The foundation beneath the foundation.

Consider the last time you went five or six hours without eating and
felt completely fine. Not hungry, not shaky, not foggy, not irritable.
Just fine.

If that experience feels familiar, your metabolic terrain is likely doing something
important well. If it feels foreign, if the idea of skipping a meal or extending the time
between eating produces anxiety, energy crashes, difficulty concentrating, or intense
cravings, your metabolic terrain may be trying to tell you something.

That something is called metabolic flexibility. Its presence or absence is one of the most
revealing markers of terrain health available to us.

What Metabolic Flexibility Actually Means

Metabolic flexibility refers to the body’s ability to shift fluidly between fuel sources. To
burn glucose when glucose is available, and to shift smoothly into fat-burning, including
ketone production, when glucose is scarce. A metabolically flexible body is one that can
adapt to different fuel environments without distress. It is a body that has maintained
its evolutionary design.

For most of human history, metabolic flexibility was the norm. Food was not always
available, meals were not always predictable, and the body needed to manage its own
energy production across varying conditions. The ability to shift between fuels, to access
stored fat and convert it to ketones during periods of lower carbohydrate availability,
was essential to survival.

Today, most people in industrialized cultures have lost much of this flexibility. Constant
food availability, diets high in refined carbohydrates and sugars, and the pervasive
influence of insulin have created a situation in which the body becomes progressively
less efficient at burning anything other than glucose. When glucose runs low, instead of
smoothly shifting to fat-burning, the metabolically inflexible body panics. It craves. It
crashes. It demands another glucose hit.
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Metabolic flexibility is not about eating less. It is about recovering
the body’s native capacity to manage its own energy, to be a skilled
steward of fuel rather than a dependent one.

Researchers estimate that fewer than seven percent of American adults are currently
metabolically healthy by all five standard markers: waist circumference, blood pressure,
blood sugar, triglycerides, and HDL cholesterol. This is not a failure of individual
willpower. It is a terrain crisis. The result of an environment that has systematically
disrupted the metabolic landscape that human biology evolved within.

Insulin: The Signal That Changes Everything

Insulin is a hormone produced by the pancreas in response to rising blood sugar. Its
primary job is to act as a key, opening cell doors to allow glucose to enter and be used
for energy. But insulin does far more than manage blood sugar. It is one of the most
powerful anabolic, growth-promoting signals in the entire body.

When insulin is chronically elevated, as it becomes when blood sugar is chronically high,
when meals are frequent, and when refined carbohydrates dominate the diet, the cells of
the body begin to downregulate their insulin receptors, becoming progressively less
sensitive to the signal. This is insulin resistance. The blood sugar remains elevated
because the key no longer fits as well, the pancreas produces more insulin to
compensate, and a self-reinforcing cycle begins.

Chronically elevated insulin promotes fat storage rather than fat burning, suppresses
cellular autophagy (the body’s critical self-cleaning process), drives inflammatory
pathways, promotes cell growth and inhibits programmed cell death, disrupts sex
hormone balance, impairs thyroid function, and crosses the blood-brain barrier to affect
cognitive function. In terrain medicine, blood sugar and insulin dysregulation are not
merely metabolic issues. They are whole-terrain events.

Food as Information

I want to offer a reframe that I believe is one of the most useful in this entire guide: food
is not just fuel. It is information.
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Every time you eat, you are sending signals to your cells, signals about the environment,
the season, the availability of resources. Those signals activate or suppress genes, alter
hormone levels, shift inflammatory patterns, change the composition of the
microbiome, and modify how cells produce and use energy. The food choices you make
are not simply caloric decisions. They are biochemical conversations with your entire
terrain.

This does not mean that eating perfectly is the goal. Perfectionism around food creates
its own kind of physiological stress, which is itself a terrain problem. It means that the
general pattern of what you eat, and when and how you eat it, is one of the most
accessible terrain levers you have. Small, consistent shifts in the food-information your
body receives can create meaningful change across the entire metabolic landscape over
time.

The goal is not a perfect diet. It is a metabolic terrain that is
flexible, efficient, and capable of self-renewal.

Autophagy, the cellular self-cleaning and recycling process that is suppressed by chronic
insulin elevation, is one of the body’s most important repair mechanisms. It removes
damaged proteins, clears dysfunctional mitochondria, and recycles cellular components
that would otherwise accumulate and disrupt function. It is activated by periods of lower
food intake, lower insulin, and lower blood sugar. In terrain medicine, supporting
autophagy through metabolic flexibility, time-restricted eating, and the reduction of
chronic blood sugar elevation, is not a fringe concept. It is a foundational terrain
strategy.

What to Notice in This Terrain

The metabolic terrain asks you to notice your relationship with energy. Is it stable and
sustained, or does it spike and crash? Do you wake refreshed and clear-headed, or do
you need coffee and food immediately to function? Does your energy change
dramatically after meals? Do you get a rush followed by a slump? Do cravings feel
controllable or compulsive?

None of these patterns are character flaws. They are terrain signals, the body
communicating about its current metabolic state. They are also responsive to change,
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often more quickly than people expect. The metabolic terrain has remarkable plasticity.
Given the right conditions, it can restore significant flexibility, sometimes within weeks.
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TERRAIN FOUR

Microbiome & Digestive Function
¥

The ecosystem within the ecosystem.

You are not, strictly speaking, only human.

The human body contains approximately thirty-seven trillion human cells. It also
contains, by conservative estimate, an equal number, perhaps more, of bacterial, fungal,
viral, and archaeal cells that live alongside them. Most of these microorganisms reside
in the gut, forming a community so complex, so intimately integrated with human
function, and so poorly understood until recently that scientists have begun calling it an
organ. The microbiome.

To understand your gut is not simply to understand your digestion. It is to understand
the interface between your internal terrain and the vast, living world outside it. The
ecosystem within the ecosystem.

The Community That Runs You

The gut microbiome produces neurotransmitters, including approximately ninety
percent of the body’s serotonin. It metabolizes hormones, including estrogen, and its
composition significantly influences whether those hormones are cleared from the body
or recirculated. It trains and calibrates the immune system from birth. Up to seventy
percent of immune tissue lives in and around the gut, and the crosstalk between gut
microbes and immune cells is continuous and highly specific. It produces short-chain
fatty acids from fermented fiber that feed the cells lining the colon, maintain gut barrier
integrity, and have anti-inflammatory effects throughout the body.

Microbial diversity, the number and variety of different species in the gut community,
appears to be one of the most important markers of microbiome health. People with
greater microbial diversity tend to have better metabolic function, more resilient
immune systems, lower inflammatory burden, and better mood and cognitive function.
Conversely, reduced diversity, a microbiome that has been simplified by antibiotics,
processed food, chronic stress, or lack of contact with the natural environment, is
associated with a wide range of chronic conditions.
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The gut is not just where digestion happens. It is where immunity is
calibrated, where hormones are processed, where
neurotransmitters are made, and where the conversation between
your biology and the world around you takes place.

This means that tending the gut terrain is not simply about avoiding bloating or
improving digestion, though both of those matter. It is about maintaining the integrity
of the body’s most active interface with the environment, and the community of living
organisms that make that interface function.

The Gut-Brain Axis: An Anatomical Conversation

The connection between the gut and the brain is not metaphorical. It is anatomical. The
vagus nerve, one of the longest nerves in the body, runs from the brainstem through the
neck, thorax, and abdomen, connecting the central nervous system directly to the gut
and its microbial residents. And the communication on this highway is not primarily
top-down. Approximately eighty percent of vagal fibers carry information from the gut
to the brain, not the other way around.

What this means is that your gut is constantly reporting to your brain, and that report
influences mood, anxiety, stress responses, and cognitive function. When the gut terrain
is disrupted, when the microbiome is depleted, when the gut lining is compromised,
when dysbiosis has shifted the community toward less beneficial species, that report
changes. Inflammatory signals increase. Serotonin production shifts. The vagus nerve
carries different messages upward. The brain receives a different terrain signal.

This is why the clinical observation that patients with depression and anxiety often have
gut issues, and vice versa, is not coincidental. The gut-brain axis is a two-way terrain
conversation. Tending the gut frequently improves mental health outcomes. Tending the
nervous system and stress response frequently improves gut function. The terrains are
not separate. They are deeply, structurally intertwined.

The Gut as Interface With the World

The single-cell layer lining the gut, the epithelium, is both the body’s largest mucosal
surface and its thinnest boundary with the outside world. Everything that enters the gut
must be evaluated at this border: nutrients allowed in, pathogens kept out, information
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relayed to the immune tissue just below. When this barrier is maintained, when the gut
lining is intact, well-nourished, and supported by a healthy microbial community, it
functions as one of the body’s most important defense and communication systems.

When it is compromised, through chronic stress, poor diet, alcohol, certain medications,
or dysbiosis, the tight junctions between cells can loosen, allowing substances that
should remain in the gut lumen to enter the systemic circulation. This triggers immune
activation and increases inflammatory burden throughout the body. The clinical picture
is one most integrative practitioners recognize: food sensitivities, systemic
inflammation, immune dysregulation, and the progressive erosion of the very barrier
that was meant to protect against them.

Gut integrity is terrain integrity. When the gut barrier holds, the
body’s borders hold. When it doesn't, the entire terrain bears the
cost.

The most powerful inputs for the gut terrain are, not surprisingly, the inputs the gut
microbiome evolved within: a diverse diet rich in plant fibers, fermented foods, and
phytonutrients; exposure to the natural microbial environment (soil, outdoor air,
unpasteurized foods in traditional cultures); a nervous system that spends adequate
time in the parasympathetic state, which is when digestion is designed to function; and
the avoidance of chronic disrupting inputs like unnecessary antibiotics, highly processed
foods, and the herbicide glyphosate, which has documented effects on gut microbial
composition.

What to Notice in This Terrain

The gut terrain asks you to notice your digestive experience, not as inconvenience, but
as communication. Bloating, irregular motility, food sensitivities that have appeared or
worsened over time, a sense that your digestion has simply never worked quite right:
these are terrain signals. So is the absence of them. A gut that functions consistently,
comfortably, and without drama is a sign of a terrain doing important work well.

I also invite you to notice your relationship with the natural world. Modern life has
dramatically reduced the diversity of microbial exposures most people encounter.
Reduced contact with soil, reduced consumption of fermented and traditionally

Tend the Terrain™ - 24 - drnasha.com



prepared foods, reduced time in natural environments. The microbiome is shaped by the
world it lives in. When that world becomes sterile and simplified, the community often
follows.
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TERRAIN FIVE

Immune Function
®

The body’s intelligence, not just its defense.

We have been asking the wrong question about the immune system.

For most of modern medicine’s history, the question has been: how do we make the
immune system stronger? The assumption embedded in that question is that a more
active immune system is always a better one, that the goal is maximum firepower,

maximum reactivity, maximum force.

But this framing misunderstands what the immune system actually is and what it
actually does. The immune system is not primarily a weapon. It is an intelligence
system, one of the most sophisticated information-processing networks in the body. And
like any intelligence system, what it needs to function well is not strength, but accurate
interpretation.

Context Over Firepower

The immune system’s central question is not: is this foreign? Nearly everything the
immune system encounters, the food you eat, the air you breathe, the microorganisms
colonizing every surface of your body, is technically foreign. If the immune system
reacted to all of it, you would not survive.

The immune system’s actual central question is: is this dangerous? And the answer to
that question is always context-dependent. The same bacterial fragment that is harmless
in the gut might be dangerous in the bloodstream. The same immune cell that
appropriately targets a tumor cell might, under different terrain conditions, attack
healthy tissue. Context, the terrain the immune system is operating in, determines
interpretation. And interpretation determines response.

This is why a suppressed immune system and an overactive immune system are both
signs of terrain disruption, and why both can occur in the same body, sometimes
simultaneously. The chronically stressed body may have immune cells that are
simultaneously under-responsive to tumor surveillance and over-responsive to normal
tissue, producing the paradox of immune dysfunction that terrain medicine works to
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resolve: not by boosting or suppressing, but by restoring the conditions in which
accurate interpretation becomes possible again.

An immune system that is truly healthy is not the most aggressive
one. It is the most accurate one, capable of distinguishing threat
from noise, and responding with appropriate force in either
direction.

Immune Surveillance and the Terrain

Every healthy body produces cells with mutations every single day. This is not aberrant.
It is a normal consequence of cellular division, oxidative metabolism, and exposure to
environmental inputs. What prevents those mutations from becoming disease is the
immune system’s surveillance function: the continuous monitoring of cells throughout
the body, the identification of abnormal or damaged cells, and their targeted elimination
before they can proliferate.

This surveillance function is extraordinarily terrain-dependent. Natural killer cells, one
of the immune system’s primary tumor surveillance forces, are suppressed by chronic
psychological stress, by poor sleep, by nutritional deficiencies, by excess insulin, and by
many environmental toxins. They are supported by adequate sleep, by specific nutrients
(including vitamin D, zinc, and selenium), by exercise that is vigorous but not excessive,
and by the resolution of chronic inflammation.

What this means in practical terms is that the immune system’s capacity to catch and
eliminate abnormal cells before they become a clinical problem is not a fixed quantity. It
is a terrain-responsive capacity. And tending the terrain is one of the most meaningful
ways to support it.

The Immune-Terrain Connection

The immune system does not operate in isolation. It is woven into every other terrain in
this guide. The gut houses seventy percent of immune tissue and shapes immune
calibration from birth. The stress response directly modulates immune cell activity
through cortisol and adrenaline receptors on immune cells themselves. The circadian
system times immune function. Certain immune activities are most active during the
day, others during deep sleep, and disrupting this timing disrupts immune accuracy.
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Toxic burden accumulates in immune cells, altering their function. Nutritional terrain
determines whether immune cells have the raw materials to perform their jobs.

This interconnection means that supporting immune function rarely comes from a
single source. It comes from tending the whole terrain, from creating the conditions
across multiple landscapes in which the immune system can do what it evolved to do:
monitor accurately, respond appropriately, and resolve completely.

Immune health is not found in a supplement bottle. It is found in a
terrain that has been given the conditions to self-regulate.

What to Notice in This Terrain

The immune terrain asks you to notice the patterns of your reactivity and recovery. Do
you get sick frequently? Or almost never, which can reflect either robust immunity or an
immune system too suppressed to mount a normal response? Do you have autoimmune
conditions, places where the immune system has turned its attention toward the body
itself? Do you recover slowly from infections or injuries?

Allergic reactivity, chronic infections, slow wound healing, and autoimmune conditions
are all signs of an immune terrain that has lost some of its capacity for accurate
interpretation. They are not character flaws or bad luck. They are terrain signals. And
terrain signals are always responsive to terrain change.
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TERRAIN SIX

Inflammation

e

A signal, not a sentence.

If inflammation had a voice, it would not be shouting. It would be
asking a question.

The word inflammation carries enormous cultural weight. It has become almost
synonymous with disease, something to be attacked, suppressed, and eliminated as
aggressively as possible. But inflammation, properly understood, is one of the body’s
most essential and elegant responses. It is a signal. It is the immune system’s way of
calling for help, directing resources, and initiating the process of repair.

The problem is not inflammation. The problem is inflammation that cannot complete its
cycle, that gets stuck, becomes chronic, and in doing so, transforms from a healing
signal into a persistent source of tissue damage.

The Inflammatory Cascade: Designed to Resolve

Acute inflammation is a precisely orchestrated biological event. When tissue is injured
or an infection is detected, immune cells release signaling molecules called cytokines
and chemokines that recruit other immune cells to the area. Blood vessels dilate,
increasing blood flow and delivering the cellular machinery needed for defense and
repair. The familiar signs of acute inflammation, redness, warmth, swelling, pain, are
the visible evidence of this process working exactly as designed.

But acute inflammation is designed to be temporary. After the threat is addressed, a
second phase begins, the resolution phase, in which the body actively produces
specialized pro-resolving mediators (including lipoxins, resolvins, and protectins,
derived partly from omega-3 fatty acids) that turn off the inflammatory signal, clear the
debris of battle, and restore tissue integrity. Resolution is not passive. It is an active
biological process, requiring specific nutrients and conditions to execute properly.
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Inflammation does not become the problem when it turns on. It
becomes the problem when it cannot turn off.

When the resolution phase is impaired, by omega-3 deficiency, by the very
anti-inflammatory medications that suppress the initial signal, by chronic stress, by
poor sleep, by the presence of a persistent unresolved trigger, inflammation becomes
chronic. It loses its precision. It damages tissue that was not its target. It generates
oxidative stress. It alters gene expression in ways that promote further immune
dysregulation. And it becomes one of the most consistent underlying drivers of virtually
every chronic disease we know of.

Upstream Thinking: Finding the Source

One of the most important concepts in terrain medicine is upstream thinking. Rather
than treating the downstream manifestation of a problem, we ask: what is creating the
conditions for this problem to exist? In the context of inflammation, this means asking
not only how do we reduce it, but what is triggering it, and why has it not resolved?

Chronic low-grade inflammation, the kind that does not produce obvious swelling or
pain but elevates markers like C-reactive protein, interleukin-6, and tumor necrosis
factor, can be driven by many terrain factors: dysbiosis and gut barrier compromise,
which allows inflammatory signals from the gut to enter systemic circulation; chronic
psychological stress, which directly upregulates inflammatory gene expression through
NF-kB pathways; excess blood sugar and insulin, which activate inflammatory cascades;
environmental toxin accumulation; chronic infections; excess visceral fat, which is
metabolically active and pro-inflammatory; and nutritional deficiencies that impair the
body’s ability to produce anti-inflammatory and pro-resolving molecules.

In clinical practice, I almost never find chronic inflammation without finding multiple
upstream contributors. And when those contributors are addressed, when the gut is
healed, the stress response is regulated, the diet is shifted, the toxic burden is reduced,
inflammation tends to resolve without being directly targeted at all. This is the power of
upstream thinking in terrain medicine.

Oxidative Stress: The Terrain Within the Terrain

Tend the Terrain™ - 30 - drnasha.com



Closely related to inflammation is oxidative stress, the imbalance between the
production of reactive oxygen species (free radicals) and the body’s antioxidant
defenses. Some level of oxidative activity is normal and necessary. It is part of energy
metabolism, immune function, and cellular signaling. But when it exceeds the body’s
capacity to neutralize it, oxidative stress accumulates and begins to damage cellular
structures: DNA, proteins, lipids, and mitochondrial membranes.

Inflammation drives oxidative stress, and oxidative stress drives inflammation. The two
form a reinforcing cycle that, once established, is difficult to interrupt without
addressing both simultaneously. And both are exquisitely terrain-responsive. Diet,
sleep, stress, toxic burden, exercise intensity, and nutritional status all significantly
influence where the body sits on the oxidative stress spectrum.

Inflammation and oxidative stress are not enemies to be eliminated.
They are signals to be understood, and systems to be restored to
balance.

What to Notice in This Terrain

The inflammation terrain asks you to notice where the body is carrying chronic
activation. This might be obvious: joint pain, skin conditions, digestive inflammation,
chronic fatigue that does not resolve with rest. Or it might be invisible: high C-reactive
protein on a lab panel, elevated fasting glucose, the slow accumulation of symptoms that
individually seem minor but together suggest an immune terrain under persistent
strain.

Inflammation in terrain medicine is always understood as a downstream marker. It tells
us that something upstream is asking for attention. The question it invites is not how to
suppress the signal, but what the signal is trying to say.
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TERRAIN SEVEN

Toxic Burden & the Exposome

e

The terrain surrounding the terrain.

The world you inhabit has changed more in the last hundred years
than in the preceding ten thousand.

The pace of that change has outstripped the pace of biological adaptation by orders of
magnitude. Human biology is extraordinarily adaptive. But adaptation happens over
generations and millennia, not decades. The result is a fundamental mismatch between
the chemical and physical environment we now inhabit and the biology that evolved to
function within an entirely different one.

More than eighty thousand synthetic chemicals have been introduced into commercial
use since World War II. The vast majority have never been tested for their effects on
human health, let alone on the interactions among hundreds of simultaneous exposures,
or on developing biology, or on multigenerational effects. Our bodies are managing a
chemical environment of unprecedented complexity, and the toll on the terrain is
significant.

The Exposome: The Totality of What You Have Been Exposed To

Scientists have developed a concept to capture the full scope of environmental influence
on health: the exposome. The exposome includes every chemical, biological, physical,
and psychosocial exposure a person encounters from conception through the end of life.
The food they eat, the water they drink, the air they breathe, the medications they take,
the cleaning products in their home, the personal care products on their skin, the
electromagnetic environments they move through, and the social and emotional
experiences that alter their physiology.

Research is increasingly suggesting that the exposome may be co-equal with the genome
in shaping health outcomes. Some estimates suggest that environmental exposures
account for seventy to ninety percent of the risk for common chronic diseases,
substantially more than genetic factors alone. This is simultaneously humbling and
empowering. It means that the world we live in is one of the most powerful health
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determinants we have, and that changing our relationship with that world is one of the
most meaningful actions we can take.

Genetics loads the gun. Environment pulls the trigger. The
exposome is the environment, the totality of the world your biology
has been asked to navigate.

What the Body Is Being Asked to Process

The liver is the body’s primary detoxification organ, responsible for processing and
neutralizing a vast array of compounds, both internally produced and environmentally
acquired. It does this through two major phases of biochemical transformation,
converting fat-soluble compounds into water-soluble ones that can be excreted through
bile, urine, or sweat. This system is elegant and remarkably capable. But it was not
designed for the volume, novelty, or chemical complexity of the modern environment.

Persistent organic pollutants, compounds like PCBs, dioxins, and organochlorine
pesticides, accumulate in fat tissue because the body cannot process them efficiently.
They disrupt hormone signaling, immune function, and mitochondrial activity, and they
are passed from mother to child through the placenta and breast milk, creating
multigenerational terrain effects. Heavy metals, lead, mercury, arsenic, cadmium,
accumulate in bone, brain, and organs, interfering with enzymatic function, neurological
development, and immune regulation. Glyphosate, the world’s most widely used
herbicide, is detectable in the urine of a majority of people in countries where it is used,
and has documented effects on gut microbiome composition, liver function, and
endocrine signaling.

These are not hypothetical concerns. They are measurable terrain realities for most
people living in industrialized environments. And they interact. The combination of
multiple low-level exposures frequently produces effects that no single exposure would
generate alone, through mechanisms we are only beginning to map.

The Shared Terrain: Human Health as Ecological Health

One of the most important insights in terrain medicine is one that extends beyond the
individual body: human health and ecological health are not separable. The same
agricultural practices that deplete soil microbial diversity reduce the nutritional density
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of food and alter the microbiome of everyone who eats from that soil. The same
industrial chemicals that accumulate in waterways accumulate in the bodies of the
people who drink that water and eat the fish from it. The health of the individual terrain
is inseparable from the health of the terrain it lives in.

This does not mean that individual action is futile. Quite the opposite. The daily choices
we make about food sourcing, personal care products, household chemicals, and
environmental exposures accumulate into meaningful terrain differences over time.
Choosing organic foods when possible, filtering drinking water, reducing plastic
exposure, increasing fresh air and time in natural environments, these are not small
vanities. They are terrain decisions.

You cannot detoxify your way out of a toxic world. But you can
meaningfully reduce your burden, and support your body’s innate
capacity to process what it cannot avoid.

What to Notice in This Terrain

The toxic burden terrain asks you to take an honest look at the chemical environment
you live in. Not with overwhelm or blame, but with curious attention. What comes in
through your food, your water, your air, your skin? What products do you use daily
without reading the ingredient lists? How close to the food chain’s beginning does your
diet begin?

It also asks about the body’s elimination pathways, because toxic burden is not just
about what comes in, but about what goes out. Are bowels moving regularly? Is sweating
occurring through exercise or sauna? Is the liver supported by adequate nutrition and
minimal alcohol? A body with well-functioning elimination pathways is better equipped
to process its unavoidable environmental exposures.
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TERRAIN EIGHT

Circulation & Oxygenation

e 4
What flows, thrives.

Every living ecosystem on earth depends on movement. Not just the
movement of animals through it, but the movement of water,
nutrients, oxygen, light, and information through its channels: the
rivers and streams, the capillaries and roots, the flows that carry life
from source to cell.

The human body is no different. It is an ecosystem of flows. Blood carrying oxygen and
nutrients to every tissue, lymph carrying cellular waste toward elimination, air moving
through respiratory passages to exchange gases at the cellular level. When these flows
are robust and unimpeded, the terrain receives what it needs and clears what it does
not. When they slow, stagnate, or become restricted, the consequences ripple outward
into every other terrain.

Movement, physical, embodied movement, is one of the most profound terrain
interventions available to any person. And it is one of the most underused.

Oxygen: The Master Input

Oxygen is the primary substrate for mitochondrial energy production, the process by
which cells convert nutrients into the ATP that powers every function in the body.
Without adequate oxygen delivery, mitochondrial function degrades. Cells shift toward
less efficient, more pro-inflammatory pathways of energy production. The terrain begins
to drift toward the conditions that allow disease to take hold.

Oxygen delivery depends on a cascade of factors: the capacity of the lungs to extract
oxygen from inhaled air; the ability of red blood cells and hemoglobin to carry it through
the bloodstream; the efficiency of the cardiovascular system to pump blood to every
capillary bed; the integrity of those capillary beds; and the ability of individual cells to
use the oxygen delivered to them. A disruption at any point in this cascade, from anemia
to sedentary behavior to chronic constriction of blood vessels from stress or toxins to
poor breathing mechanics, reduces the oxygen signal reaching the cells.
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Oxygen is not a supplement you take. It is a terrain condition your
cells depend on every moment, and the quality of how you breathe,
move, and circulate determines whether your cells get enough of it.

One of the most immediately accessible ways to improve oxygen delivery is something
so basic it is almost surprising: learning to breathe well. Most adults in modern life
breathe in a chronically shallow, mouth-dominant pattern that reduces the mechanical
efficiency of oxygen exchange, keeps the nervous system in mild sympathetic activation,
and over time can alter CO2 tolerance and vascular tone. Nasal breathing,
diaphragmatic breathing, and breathwork practices that emphasize slow exhalation
activate the parasympathetic system, improve gas exchange, and support cardiovascular
efficiency. Without equipment, without cost, without anything except attention.

The Lymphatic System: The Body’s Drainage Network

The cardiovascular system has a pump: the heart. The lymphatic system, which carries
cellular waste, immune cells, and excess fluid back toward elimination, has no dedicated
pump. It moves entirely through the mechanical action of muscles contracting around it
during movement, through the pressure changes of breathing, and through massage and

gravity.

This means that a sedentary body is a body with impaired lymphatic drainage. Cellular
waste accumulates. Immune cells do not circulate efficiently. The body’s capacity to
clear the byproducts of metabolism and inflammation is reduced. Over time, this
contributes to the chronic burden that the terrain carries, a kind of ecological stagnation
at the cellular level.

This is one of the most concrete arguments for movement as medicine. It literally moves
things through the system that cannot move themselves. Walking, rebounding, yoga,
swimming, strength training, virtually any form of sustained physical activity stimulates
lymphatic flow, improves cardiovascular efficiency, increases oxygen delivery, and
supports the clearance functions that keep the terrain clean.

Angiogenesis: The Double-Edged Signal

Angiogenesis, the formation of new blood vessels, is a normal and necessary biological
process. Growing tissues, healing wounds, and exercising muscles all require new vessel
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formation to support their increased metabolic needs. But angiogenesis is also one of
the processes that allows tumors to grow beyond a critical size. Solid tumors send
chemical signals that recruit new blood vessels to supply themselves, effectively
demanding that the terrain provision their growth.

Research has identified many dietary and lifestyle factors that either support or inhibit
angiogenic signaling, and most of the factors that support overall terrain health also
tend to inhibit pathological angiogenesis. Anti-inflammatory, antioxidant-rich plant
foods; metabolic flexibility; maintained blood sugar; adequate sleep; and regular
movement all contribute to an environment in which angiogenic signaling remains
appropriately regulated. This is terrain medicine in action: the same conditions that
support the health of the whole tend to inhibit the specific pathologies we are most
concerned about.

What to Notice in This Terrain

The circulation terrain asks you to notice your relationship with movement and breath.
Not how much exercise you get in the formal sense, but how much your body actually
moves through the course of a day. How often you change position, how often you walk,
whether you have periods of sustained activity that elevate your heart rate and activate
your respiratory capacity.

It also asks about your breathing. Do you breathe primarily through your nose or your
mouth? Do you ever catch yourself holding your breath under stress? Does physical
exertion leave you feeling energized or depleted? The answers to these questions offer a
picture of the flow terrain, of whether the rivers of the body are running full and clear,
or whether they have begun to slow.
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TERRAIN NINE

Hormonal Balance
b

The messengers reporting from the terrain.

Hormones do not cause your problems. They report them.

This distinction matters enormously, both clinically and in how we relate to our bodies.
The conventional approach to hormonal imbalance tends to treat hormones as the
primary actors, to replace them when they are deficient, suppress them when they are
excessive, or regulate them directly through medication. And sometimes, in specific
circumstances, that is exactly the right intervention.

But hormonal imbalances rarely arise in a vacuum. They are almost always downstream
of terrain disruption, the body’s hormonal orchestra playing out of tune because the
conditions the instruments need in order to play are no longer being met. Before adding
or removing instruments, terrain medicine asks: why is the orchestra struggling in the
first place?

The Hormonal Orchestra

The endocrine system is not a collection of independent glands, each producing its own
isolated signal. It is an orchestra, a network of glands and organs in continuous
communication with each other through chemical messengers that travel through the
bloodstream, enter cells, and alter gene expression.

The conductor of this orchestra is the hypothalamus, the small but extraordinarily
powerful brain structure that receives signals from the entire body and environment,
and translates them into hormonal instructions. The hypothalamus communicates with
the pituitary gland, which in turn communicates with the thyroid, adrenal glands, and
gonads, coordinating rhythms of metabolism, stress response, reproductive function,
and growth. And all of these glands are themselves in constant dialogue with each other
through feedback loops that adjust their outputs based on the levels of every other
hormone in the system.

Tend the Terrain™ - 38 - drnasha.com



Hormonal balance is not a state you achieve once. It is a continuous
conversation, between glands, between terrains, between the body
and the environment it is navigating.

What this means in practice is that you cannot fully optimize one hormone without
attending to the conditions of the whole. Addressing cortisol dysregulation without
attending to sleep, which sets cortisol rhythm, is unlikely to produce lasting change.
Addressing thyroid function without addressing chronic stress, which suppresses
thyroid hormone conversion at the cellular level, will yield incomplete results.
Addressing sex hormone imbalances without addressing insulin, which profoundly
affects sex hormone binding and production, addresses the symptom while leaving the
driver untouched.

What Upstream Terrains Do to Hormonal Health

The relationship between the earlier terrains in this guide and hormonal function is
direct and clinically significant.

Chronic stress and HPA axis dysregulation directly affect sex hormone production
through a pathway sometimes called the ‘cortisol steal’ or the pregnenolone steal. In
times of sustained stress, the body preferentially converts the precursor hormone
pregnenolone toward cortisol production rather than toward sex hormone synthesis.
The result: reduced progesterone, testosterone, and estrogen at the very moments when
stress has made their stabilizing effects most needed.

Chronic blood sugar elevation and insulin resistance profoundly affect sex hormone
balance, elevating androgens in women (contributing to conditions like PCOS), reducing
testosterone in men, altering the liver’s ability to produce sex hormone-binding
globulin, and disrupting the communication between insulin and the reproductive axis.

Gut dysbiosis affects hormonal health through the estrobolome, the collection of gut
bacteria that metabolize estrogen. When the estrobolome is disrupted, estrogen that
should be cleared from the body through bile is instead deconjugated by bacterial
enzymes and reabsorbed, contributing to estrogen dominance patterns that affect cancer
risk, mood, and reproductive health.
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Toxic burden is perhaps the most significant unrecognized driver of hormonal
disruption in the modern era. Endocrine-disrupting chemicals, compounds that mimic,
block, or alter hormonal signaling, are ubiquitous in our environment. BPA and
phthalates in plastics, parabens in personal care products, PFAS in cookware and
water-resistant materials, organophosphate pesticides in non-organic food: these
chemicals enter the body and interact with hormone receptors, altering the signaling of
estrogen, thyroid hormone, testosterone, and cortisol in ways that accumulate over a
lifetime of exposure.

Thyroid: The Metabolic Pace-Setter

The thyroid gland receives relatively little attention in mainstream medicine outside of
frank hypothyroidism. But in terrain medicine, it is recognized as one of the most
terrain-sensitive glands in the endocrine system. Thyroid hormone regulates metabolic
rate at the cellular level, influencing how efficiently mitochondria produce energy, how
quickly the gut moves, how clearly the brain thinks, how well the heart functions, and
how stable mood and energy remain.

The challenge is that optimal thyroid function requires an extraordinary convergence of
conditions: adequate iodine, selenium, zinc, and iron; healthy gut function for proper
conversion of T4 to active T3; a nervous system not chronically flooded with cortisol,
which inhibits conversion; a liver that is not overtaxed by toxin processing; and an
immune system that is not mounting an attack on thyroid tissue itself (Hashimoto’s, the
most common cause of hypothyroidism, is an autoimmune condition driven by immune
terrain).

The thyroid is often the first terrain to speak when something else is
wrong. The question is whether we listen to what it is saying about
the whole, or simply try to silence the messenger.

What to Notice in This Terrain

The hormonal terrain asks you to notice the rhythms and consistencies of your body’s
signaling. Is your energy and mood relatively stable across the day and cycle, or do you
experience dramatic fluctuations? Do premenstrual weeks feel dramatically different
from other times, indicating a hormonal landscape that is not smoothly cycling? Do you
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experience symptoms that suggest thyroid disruption: persistent fatigue, difficulty with
temperature regulation, hair loss, cognitive fog, unexplained weight changes?

These are not simply inconveniences. They are the orchestra reporting on the conditions
it is playing in. And in most cases, attending to the upstream terrains, stress, blood
sugar, gut health, toxic burden, creates the conditions in which the hormonal

conversation can begin to recalibrate on its own.
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TERRAIN TEN

Genetics & Epigenetic Expression

N

e

The blueprint and the landscape.

You did not choose your genome.

The approximately twenty thousand genes encoded in your DNA, the sequence of three
billion base pairs that form your genetic blueprint, arrived as inheritance. You did not
select your variants, your polymorphisms, the single-letter differences in your genetic
code that mean your body processes folate differently than your neighbor’s, or breaks
down estrogen along a different pathway, or carries a variant that, under certain terrain
conditions, increases your risk of a particular disease.

But here is what the science of epigenetics has spent the last several decades
demonstrating: your genes are not your destiny. They are the script. And the terrain
determines how the script is performed.

The Epigenome: The Layer Above the Gene

Epigenetics, the study of heritable changes in gene expression that occur without
changes to the underlying DNA sequence, represents one of the most significant
conceptual shifts in modern biology. It has moved the conversation about genetics from
determinism toward possibility.

The primary mechanisms of epigenetic regulation include DNA methylation, the
attachment of methyl groups to specific sites on the DNA that typically suppress gene
expression; histone modification, the chemical alteration of the proteins around which
DNA is coiled, which can either tighten or loosen the coiling and thereby make genes
more or less accessible for transcription; and non-coding RNAs, small RNA molecules
that regulate the expression of protein-coding genes in a wide variety of ways.

What makes these mechanisms profoundly relevant to terrain medicine is that they are
responsive to the environment. Food, sleep, stress, toxins, exercise, emotional
experience, social connection: all of these terrain inputs alter epigenetic marks. They
change which genes are expressed and which are silenced, which proteins are produced
and which are not, which aspects of the genetic blueprint are currently active.
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Genes provide the possibilities. The terrain shapes the probabilities.
Every terrain choice you make is, in the deepest sense, an epigenetic
act.

This is the profound message at the heart of the Terrain Ten™: the way you eat, sleep,
move, think, connect, and inhabit your environment is not simply a lifestyle preference.
It is an ongoing conversation with your genome, one that influences which of your
genetic possibilities become expressed realities, and which remain latent potential.

Nutrigenomics: Food as Genetic Conversation

Nutrigenomics is the study of how specific dietary compounds interact with gene
expression. It is one of the most rapidly developing fields in nutritional science, and it
offers a new lens through which to understand why food choices matter so profoundly,
not just for energy and weight, but for the fundamental functioning of the genome.

Plant compounds, the polyphenols, flavonoids, isothiocyanates, and hundreds of other
phytonutrients in whole foods, are now understood to be potent epigenetic modulators.
Sulforaphane from cruciferous vegetables activates Nrf2, a transcription factor that
upregulates the body’s own antioxidant and detoxification gene networks. Resveratrol
from grapes and berries activates sirtuins, protein families involved in DNA repair and
longevity signaling. Curcumin from turmeric inhibits NF-kB, the master inflammatory
transcription factor. EGCG from green tea modulates DNA methylation patterns in ways
that may protect against epigenetic drift over time.

These compounds are not supplements to be isolated and maximized. They are
food-based information, most effective in the context of a diet rich in diverse, whole
plant foods that provide a broad and complementary array of epigenetic signals. The
whole of the diet, not any individual compound, is the conversation.

Intergenerational Epigenetics: The Terrain You Inherit

Perhaps the most humbling finding in the field of epigenetics is that epigenetic marks
can be transmitted across generations. The experiences of parents, and sometimes
grandparents, can leave epigenetic signatures on the DNA of their descendants without
any change to the underlying genetic sequence.
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The Dutch Hunger Winter cohort studies, following the descendants of people who
experienced severe famine in the Netherlands in 1944-1945, revealed that children and
grandchildren of famine survivors had altered metabolic epigenetics that predisposed
them toward obesity, diabetes, and cardiovascular disease, even when they themselves
had never experienced food insecurity. Studies on descendants of Holocaust survivors
have revealed altered cortisol profiles and stress response patterns. Research on the
intergenerational transmission of trauma, through the lens of the ACE study and
subsequent work, has mapped some of the epigenetic pathways through which early
adversity becomes embedded in the biology of the next generation.

This does not mean that the terrain you have inherited is immutable. The epigenome is
plastic. It responds to new signals throughout life. It does mean that some of what you
are carrying in your terrain may have arrived before you were born, and that
understanding this with compassion, rather than with blame toward the self or the past,
may be one of the most important acts of terrain tending available.

The Exposome Meets the Genome

There is a thread that runs through this entire guide and gathers, quietly, in this final
terrain. The exposome, the totality of everything your biology has been asked to
navigate, does not stop at the edge of your skin. The soil that grew your food. The water
you drank through every stage of your development. The microbial world you were born
into, or were separated from. The chemicals that have crossed placentas for generations.
The light your ancestors saw, and the light you live under now. All of it arrives,
eventually, at the genome.

This is why terrain medicine cannot be separated from ecology. Your internal terrain is
in continuous dialogue with the terrain around you, and that dialogue is written, in real
time, onto the way your genes are expressed. A genome cannot be tended in isolation
from the world it lives in. The health of the soil is the health of the food is the health of
the microbiome is the health of the epigenome. The ecosystems around us shape the
ecosystems within us. And both are writing to the genes.

Which is why tending your terrain is never only a personal act. It is also, quietly and
unavoidably, an ecological one.

Why Genetics Closes the Terrain Ten™
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When 1 first organized the Terrain Ten™ in The Metabolic Approach to Cancer®,
Genetics led the list. It made scientific sense. The epigenome looked like the master
layer, the governing code above all others. Everything else seemed to exist downstream
of the genome.

But over years of clinical work, I came to understand it differently. Genetics does not
belong at the beginning of this framework. It belongs at the end. Because every terrain
we have discussed in the preceding nine chapters converges here. Every choice made in
the mental and emotional terrain, every rhythm restored in the stress and circadian
landscape, every blood sugar signal corrected, every microbiome diversity restored,
every inflammatory pathway calmed, every toxin reduced, every heartbeat strengthened,
every hormone rebalanced: all of it is being received by the genome. All of it is writing
instructions to the genes.

Every terrain you tend is an epigenetic act. The biology of your
future is being written, right now, by the conditions of your present.

This is why Genetics closes the Terrain Ten™, not opens it. Not because it is an
afterthought, but because it is the destination. The place where everything converges.
The terrain where you discover, ultimately, that the work of tending is not just about
managing symptoms or preventing disease. It is about changing the conversation
between your life and your biology. And discovering that the genome has been listening
all along.
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CLOSING

Terrain First
¥

What comes next, and why this is just the beginning.

Every garden has a gardener. Not a controller. Gardens cannot be
controlled. But a tender. Someone who notices, who adjusts, who
creates conditions and then steps back to let life do what life does
when the conditions are right.

That is what this guide has been asking you to become in relationship with your own
biology. Not a manager of symptoms. Not a warrior against disease. A gardener of
terrain.

The Whole Is Greater Than the Parts

We have traveled through ten landscapes in this guide: the nervous system’s
relationship with safety, the body’s conversation with time, the metabolic terrain’s
relationship with fuel, the ecosystem within the gut, the intelligence of immune
function, the signal language of inflammation, the chemical world that shapes the body’s
terrain, the flows of circulation and breath, the orchestral complexity of hormonal
communication, and the profound plasticity of the genome.

But the most important thing I want you to carry from these pages is something that
cannot be represented in any single chapter: the recognition that these ten terrains are
not ten separate systems. They are one living system, described from ten different
vantage points. A shift in any one of them creates ripple effects in all the others. A
nervous system that learns to return to safety will metabolize food more efficiently and
clear inflammation more completely. A gut that is healing will shift immune calibration
and improve mood. A metabolic terrain that has recovered flexibility will lighten the
hormonal burden and support epigenetic health.
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You do not have to fix all ten terrains at once. In a living ecosystem,
when you tend what matters most right now, the rest begins to
respond.

This is the grace of working with a living system rather than against a disease: you do
not need perfect conditions to begin. You need one genuine shift. One real change in one
terrain, sustained long enough for the body to register it as signal rather than noise. And
then you watch what else begins to move.

Small Consistent Signals, Large Cumulative Change

One of the most common experiences I observe in patients who begin terrain work is
discouragement at the pace of change. The terrain did not reach its current state
overnight. It reached it through years, sometimes decades, of accumulated inputs: the
accumulated stress, the accumulated dietary patterns, the accumulated exposures, the
accumulated losses that were not fully processed. It will not be transformed in a week.

But the trajectory can change quickly. And trajectory is everything. A ship that adjusts
its heading by only a few degrees will arrive at an entirely different destination, and the
farther it travels, the greater the divergence from where it was headed. The small
consistent choices that tend the terrain accumulate exactly like this. They do not
produce dramatic change overnight. They produce steady, compounding shifts in
biological conditions that, over time, create a terrain capable of very different outcomes.

I have watched this unfold in thousands of patients. People who were told that their
conditions were progressive, their trajectories fixed, their futures already written.
People who discovered, through patient and consistent terrain work, that the future was
not as settled as they had been led to believe. Not because terrain medicine is magic. It is
not. But because living systems have a native tendency toward health when the
conditions for health are restored. We do not have to create the healing. We have to
create the conditions.

What This Guide Is, and Is Not

I want to close with honesty about the limits of what these pages can offer.
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This guide is a map, not a prescription. It has offered you a language for the biological
landscape of your health, a framework for understanding how the terrains interact, and
an orientation toward your body as something to be understood rather than managed.
What it has not offered, and intentionally has not offered, is a protocol. A specific diet, a
specific supplement plan, a specific lifestyle prescription. Not because those things are
not valuable, but because a book cannot know your specific terrain.

Your terrain is yours. It is shaped by your history, your genetics, your environment, your
unique biology, the decade of life you are in, and the particular confluence of conditions
that your body is currently navigating. A map can orient you. It takes a practitioner who
knows your full picture, your labs, your history, your life, to help you draw a specific
path.

A map is not the journey. But without a map, every direction looks
the same. Let this be your map.

An Invitation Forward

If the ideas in this guide have resonated, if something in these pages has clicked into
place and you want to go deeper, I want to encourage you to do exactly that. There is
more. There is always more.

The Terrain Ten™ Self-Inquiry questionnaire you may have used to find this guide is a
starting point. A way of noticing which landscapes are most actively asking for your
attention right now. The terrains that scored highest are your entry points. Begin there,
not with urgency, but with curiosity.

Then consider working with practitioners, naturopathic doctors, integrative oncologists,
functional medicine clinicians, and other terrain-minded practitioners, who can help
you translate the terrain map into a personalized strategy informed by your actual data.
The landscape described in this guide becomes most powerful when it is applied to the
specific, irreducible reality of who you are.

And finally: do not wait for perfect conditions to begin. The body is tending itself right
now, in every moment, doing its best with the signals it is receiving. Your job is simply
to start changing some of those signals. To tend one landscape, even imperfectly, even
partially, even today.
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The Body Is Not Broken

I want to end where I began: with the nineteen-year-old who was told she had three
months to live.

What she discovered, what I have spent more than three decades since then confirming,
in my own body and in the bodies of thousands of patients, is this: the body is not
broken. It is not failing. It is not the enemy. It is the ecosystem in which your life
unfolds, doing its most faithful and intelligent best with the conditions it has been given.

When we change the conditions, the body changes with them. Not because it has been
forced or tricked or overcome, but because it was always oriented toward health. Always
reaching, at every level of its biology, for the conditions that allow life to flourish.

You are not a patient waiting for the right diagnosis. You are a gardener, standing in
your own terrain, holding this guide as you look at the landscape before you.

There is a moment, in every garden, when the tending stops being a chore and becomes
a conversation. When the gardener stops forcing an outcome and starts listening. When
the work becomes less about control and more about relationship. That is the invitation
of this guide. Not to master your biology, but to meet it. Not to fight the terrain, but to
tend it. Not to chase health, but to create the conditions in which health becomes, once
again, the body’s most natural state.

The terrain has never stopped speaking to you. The only question is
whether you are willing, finally, to listen.

You know where to begin.

Dr. Nasha
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CONTINUE THE WORK

Where to Go From Here
®

Tend the Terrain™ is one entry point in a larger body of work.

If these ideas resonate and you want to explore further, there are a number of ways to
keep walking this path with me.

Take the Terrain Ten™ Self-Inquiry. If you haven’t completed the full
questionnaire yet, you can find it at drnasha.com/quiz. It will help you identify your
priority terrains and use this guide with greater clarity and intention.

Read The Metabolic Approach to Cancer®. My foundational book with Jess
Higgins Kelley, published by Chelsea Green in 2017. If this guide is the map, that book is
the detailed field manual. It is the full scientific and clinical framework for terrain-based

oncology. Click here to purchase.

Listen to the Tend the Terrain™ Podcast. Long-form conversations with the
people, scientists, and practitioners who are quietly reshaping how we think about
cancer and chronic illness. Search for the Tend The Terrain Podcast on your favorite
audio-streaming platform, or visit drnasha.com/podcast to join the conversation!

Visit the Terrain Shop. A curated collection of the books, tools, and trusted resources
I use in my own terrain work. Take the next step at drnasha.com/toolshed/

Watch on YouTube. Talks, interviews, and teaching moments from the last decade of
my work, available at youtube.com/@drnashawinters

Follow along on Instagram. Day-to-day reflections at @drnashawinters

Subscribe to the Tend the Terrain™ Substack. Ongoing essays, reflections, and
field notes from my own terrain and the work I do with patients. You can find it at

substack.com/@drnasha.

Work with me. A small, highly curated consulting practice for motivated individuals
navigating cancer or serious chronic illness. Availability is limited. Complete the Private

Discovery Call Pre-Approval Application here.
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Begin where you are. Begin imperfectly. Begin today. The soil has been waiting for you
longer than you know, and it has never once stopped listening.

Tend the Terrain™  Nasha Winters, ND, FABNO ¢ drnasha.com

This guide is for educational purposes only and does not constitute medical advice. Please continue
working with qualified healthcare practitioners who know your full health picture.

© Nasha Winters, ND, FABNO. All rights reserved. Terrain Ten™ and Tend the Terrain™ are trademarks of Dr.
Nasha Winters.
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