A Gift for Our Listeners

Welcome — I'm glad you signed up for the conversation on grounding, sunlight, and the vagus
nerve. What follows began as a single chapter, and it's grown into something a little larger in the
process of preparing for this talk.

The original chapter told the story of the ground and the sun through the lens of the
mitochondria — the cellular engines that keep us going. As I've been putting this talk together,
one thread kept pulling at me that the original chapter had only touched on: the nervous system
itself, and specifically the vagus nerve, the body's great regulator of calm. So I went back in.

This expanded chapter folds that thread into the original text, in full, as a standalone gift —
something you can read before we talk, print, or come back to whenever your feet need
reminding of where they came from.



CHAPTER SEVEN

The Ground Beneath, The Light Above

Remembering the Body’s Ancient Alliance with Nature

We did not evolve behind glass. We evolved barefoot, under an open sky, wired into the
pulse of a living planet — and some part of every cell still remembers it.

She sits on the edge of the exam table the way most of them do — shoulders rounded
forward, hands cupped over a low back that has ached, dully and persistently, for longer than
she can remember. She tells me she sleeps eight hours and wakes up tired anyway. That she used
to run three miles without thinking about it, and now the stairs to her office leave her winded.
That nothing is technically wrong, according to every test her doctor has run — and yet
something is clearly, undeniably wrong, because her body no longer feels like her own.

I hear a version of this story every week. I have heard it for thirty years. And in three decades
of working with hands pressed against tired, guarded, overworked tissue, I have come to believe
that so much of what we call fatigue, and stiffness, and slow healing, and the vague unwellness
that no lab test can name, traces back to something far more fundamental than posture or
muscle imbalance alone. It traces back to the cell. Specifically, to the small, tireless engines
inside nearly every cell in the human body — engines that were built across billions of years of
evolution to run on two things we have quietly, almost accidentally, stopped giving them:
contact with the Earth, and exposure to the sun.

This chapter is not really about mitochondria, even though mitochondria are where the story
lives. It is about remembering something we knew instinctively before we knew anything about
biochemistry — that the body heals in relationship with the natural world, not in isolation from
it. It is about the quiet, persistent ache of a species that has moved indoors, put shoes between
its feet and the earth, traded sunrise for alarm clocks and sunset for blue-lit screens, and is now
living inside the consequences of that separation.

It is also, I promise, a chapter about hope. Because the science is unusually, refreshingly good
news: the very things that restore mitochondrial vitality — and, as you will see, the nervous
system that governs how well those cells can even do their work — are among the most
accessible, most ancient, and most free interventions available to any human being on earth.
You do not need a prescription to stand barefoot on wet grass at seven in the morning. You do
not need insurance approval to let the first light of day fall across your face. The medicine has
been here the whole time, waiting patiently for us to come back outside.

The Great Forgetting

For nearly the entirety of human existence, our ancestors lived in constant, unbroken contact
with the natural world. Bare feet on soil. Skin under open sky. Sleep that began at dusk and
ended near dawn, governed by a sun that rose and fell with absolute reliability. There was no
membrane between the human body and the electrical, thermal, and photonic environment of
the planet that produced it. We were, quite literally, plugged in.



Then, in what amounts to a single exhale of evolutionary time, neatly everything changed.
Rubber and synthetic soles insulated our feet from the ground. Walls and roofs and eventually
climate control insulated our skin from the sun and the wind and the cold. Artificial light
extended our days deep into the hours the body was built to spend in darkness, and dimmed the
mornings that were meant to be bright. We built a world so comfortable, so controlled, so
relentlessly indoors, that we have nearly forgotten we were ever meant to live any other way.

The body did not get the memo. Underneath the convenience and the climate control, every
cell is still running the same ancient software — hardware that expects a particular thythm of
light and dark, a particular electrical relationship with the ground beneath it, cycles of warmth
and cold, of movement and rest, of feeding and fasting. When that expected rhythm disappears,
something in the machinery begins to falter. Not dramatically, not all at once, but slowly — the
low hum of fatigue, the stubborn inflammation, the healing that used to be faster, the sleep that
no longer restores.

Modern medicine has spent the last two decades tracing that falter to a remarkably specific
address: the mitochondria, the small double-membraned structures that live by the hundreds or
thousands inside nearly every cell in the body. These are the true powerhouses of human
vitality, converting the food we eat and the air we breathe into adenosine triphosphate, or ATP
— the literal currency of cellular energy. When mitochondria are humming, we feel it as vigor,
clarity, resilience, and the quiet confidence of a body that can meet its day. When they are
struggling, we feel that too, even when we cannot name it. Researchers have connected
mitochondrial dysfunction to chronic fatigue, to neurodegenerative disease, to cardiovascular
illness, to the ordinary erosion of vitality we call aging (Wallace, 2005; Lin & Beal, 20006).

What is easy to miss, in a culture that reaches instinctively for a pill or a procedure, is that some
of the most powerful levers for mitochondrial repair are not medical at all. They are elemental.
They are the ground and the sun — the two things every human body was built, from its very
first cell, to be in constant conversation with.

I do not say this to be romantic about it, though I understand how it sounds. I say it because I
have watched, over and over, what happens when people who have tried nearly everything else
finally add these two elemental inputs back into their lives, almost as an afterthought, almost
too simple to bother mentioning to their doctor. The change is rarely instant. But it is
remarkably consistent — consistent enough that I no longer think of it as coincidence, and
consistent enough that I have come to see the body’s relationship with earth and sun not as a
wellness footnote, but as a foundation everything else in healing is quietly built upon.

The Body Electric: What the Earth Remembers About Us

There is a peculiar kind of relief that comes from walking barefoot across cool grass eatly in
the morning, before the day has fully woken up. Ask anyone who has done it, and they will
struggle to explain exactly why it feels so good — only that it does, in a way that seems to
bypass thought entirely and settle directly into the body. For a long time, this was dismissed as
pure sentiment, the kind of thing poets write about but scientists cannot measure. That has
begun to change.

The Earth’s surface carries a subtle, continuous negative electrical charge, sustained by natural
processes including lightning activity and solar radiation occurring around the planet at every



moment (Williams & Heckman, 1993). The practice now called earthing, or grounding, involves
bringing the human body into direct contact with that charge — bare feet on soil, sand, or
grass, or the use of specialized conductive devices indoors. The working theory is elegantly
simple: free electrons pass from the Earth into the body on contact, and those electrons may
behave as gentle, mobile antioxidants once inside.

This matters enormously for mitochondria, because the very act of producing ATP generates
reactive oxygen species as a metabolic byproduct — unstable molecules that, in excess, damage
mitochondrial DNA, proteins, and the delicate membranes where energy production happens
(Murphy, 2009; Balaban et al., 2005). A body flooded with more free electrons than it can
absorb through diet and internal antioxidant systems alone may finally have a mechanism for
quenching that oxidative fire from an outside source — literally, from the ground up (Oschman
et al,, 2015).

The clinical research, while still young, is genuinely striking, Chevalier and colleagues
documented meaningful drops in cortisol and real improvements in sleep quality among people
practicing regular grounding (Chevalier, Mori, & Oschman, 2006). Ghaly and Teplitz found
similar effects on sleep, pain, and subjective stress after sleeping on grounded systems (Ghaly &
Teplitz, 2004). Brown and colleagues observed reduced markers of systemic inflammation —
lower C-reactive protein, changes in white blood cell counts — in people using grounding
devices, alongside measurable reductions in muscle damage after eccentric exercise (Brown,
Chevalier, & Hill, 2010). Because inflammation and mitochondrial health feed each other in a
continuous loop — inflamed tissue burdens the mitochondria, and struggling mitochondria in
turn provoke more inflammation — calming one calms the other (Turrens, 2003).

There is also a quieter, nervous-system story unfolding underneath the biochemistry.
Grounding appears to shift the body away from sympathetic activation — the fight-or-flight
state so many of us live in almost permanently — and toward parasympathetic dominance, the
rest-and-repair state in which the body actually has the bandwidth to heal (Chevalier et al.,
20006). Chronic stress hormones like cortisol and adrenaline are, at the cellular level, corrosive to
mitochondrial efficiency when they never stop flowing (Picard, Juster, & McEwen, 2014).
Something as simple as standing on the earth for ten unhurried minutes may be one of the few
genuinely effortless ways to tell an overactivated nervous system that it is safe to stand down.
We will come back to exactly how it delivers that message — through a single, specific nerve —
later in this chapter.

I think of this, sometimes, as the Earth’s oldest form of medicine — not a pharmaceutical, not

a procedure, but a relationship. The planet beneath our feet has been offering this exchange
since before there were feet to offer it to. We only had to remember to accept it.

The Language of Light
If the Earth speaks to the body electrically, the sun speaks to it in an entirely different dialect —

the language of photons, absorbed directly into tissue and translated, almost instantaneously,
into cellular energy.

A Direct Line to the Powerhouse

For decades, sunlight was understood mainly through the lens of vitamin D — important, but
somewhat abstract, a nutrient more than an experience. What researchers in the growing field



of photobiomodulation have since discovered is far more immediate: specific wavelengths of
red and near-infrared light, in the range naturally present in sunlight, can penetrate the skin and
be absorbed directly by cytochrome ¢ oxidase, a key enzyme sitting at the very end of the
mitochondrial electron transport chain (Karu, 1999).

When that enzyme absorbs red or near-infrared light, its activity increases. Electron transport
speeds up. ATP production rises (Barrett & Gonzalez-Lima, 2022). This is not a metaphor for
vitality — it is a direct, mechanical upshift in the rate at which your cells can generate usable
energy, triggered by nothing more exotic than standing in the sun. Researchers have found that
this kind of light exposure can support cognitive recovery after traumatic brain injury
(Hennessy & Hamblin, 2017), ease pain and inflammation in musculoskeletal conditions
(Ferraresi, Hamblin, & Parizotto, 2012), and even encourage the creation of new mitochondria
altogether, a process called mitochondrial biogenesis (Salehpour et al., 2020). Sunlight, in other
words, does not simply feed the cellular engines we already have. It appears to help the body
build more of them.

The Vitamin the Sun Makes For You

Sunlight’s more familiar gift — vitamin D — turns out to be woven just as deeply into
mitochondrial health as its lesser-known photobiomodulation effects. Ultraviolet B radiation
converts a precursor molecule in the skin into vitamin D3, which the body then transforms into
its active hormonal form. Tissues rich in mitochondria, including skeletal muscle, are dense with
vitamin D receptors, and researchers have shown that adequate vitamin D is necessary for
muscle mitochondria to consume oxygen and produce energy at their full capacity (Ryan et al.,
2016). Vitamin D also appears to help regulate calcium balance within the cell, reduce oxidative
stress, and encourage the growth of new mitochondria (Dzik & Kaczor, 2019). When vitamin
D runs low, so does muscular energy — researchers have linked deficiency to weakness, fatigue,
and diminished exercise capacity (Girgis et al., 2013). It is a quietly remarkable thing: the same
sun that lights our mornings also manufactures, inside our own skin, a hormone our muscles
cannot fully thrive without.

The Clock Inside the Cell

There is a third gift the sun offers, and it may be the most overlooked of all: rhythm.
Mitochondria are not static factories running at a constant hum — they have their own
circadian pulse, rising and falling in activity across the twenty-four-hour day, tightly linked to the
body’s master clock. Morning light, especially the blue-toned light of early daylight, is the single
most powerful signal that resets this internal clock each day. Researchers have identified the
clock protein BMAL1 as a key regulator of rhythmic mitochondrial activity and metabolic
health (Jacobi et al., 2015), and have shown that the circadian clock drives mitochondrial energy
metabolism through a molecule called NAD+, cycling in step with the light-dark pattern the
body expects (Peck et al., 2013). When that light pattern goes missing — when mornings are
spent under artificial light and screens replace sunrise — the mitochondrial clock drifts out of
sync with the rest of the body, and energy production, oxidative balance, and cellular repair all
begin to fall out of step along with it.

Put simply: the sun is not just warming your skin. It is setting your cells’ clocks, feeding their
engines, and quite possibly building new ones — all before you have finished your morning
coffee. And as we are about to see, that same morning light is also, quietly, resetting the nervous
system that decides whether your body spends the day defended or at ease.



Where Earth and Sky Meet

What makes this pairing so compelling is not that earthing helps and sunlight helps — it is that
they help in ways that interlock. Grounding lowers the oxidative burden mitochondria carry;
sunlight increases the rate at which mitochondria can safely put energy production to work.
One clears the runway; the other provides the fuel. Together, they appear to support faster
tissue repair, with both earthing and red-light exposure independently associated with
accelerated wound healing, likely through their shared effect on mitochondrial performance in
the healing tissue itself (Oschman et al., 2015).

The brain, which is exceptionally energy-hungry and correspondingly sensitive to mitochondrial
struggle, seems to benefit from this combination in its own particular way. Grounding’s calming
effect on the stress response removes some of the chemical noise — cortisol, adrenaline —
that otherwise interferes with neuronal energy production, while light’s direct
photobiomodulation effect feeds those same neurons more directly. It is difficult not to think
of seasonal affective disorder in this light, quite literally: a condition defined by depressed mood
arriving in the darker months, and treated effectively with bright light exposure, likely through a
combination of circadian resetting and enhanced neuronal energy metabolism (Golden et al.,
2005).

Even the cardiovascular system appears to receive a version of this same partnership.
Grounding has been associated with improved heart rate variability and reduced blood viscosity;
sunlight promotes the release of nitric oxide and the widening of blood vessels. Both effects,
working together, mean more oxygen and more nutrients reaching tissue throughout the body
— which is to say, better fuel delivered to more mitochondria, more efficiently, all day long;
None of this is a single silver-bullet mechanism. It is closer to an orchestra — several
instruments, each playing a slightly different part, arriving together at something larger than any
one of them could produce alone. And the remarkable thing is that this orchestra requires no
instruments at all. Only a body, bare feet, and an open sky.

What the Metabolism Remembers

There is one more layer to this partnership worth sitting with, because it reaches beyond any
single organ system and into the broader rhythm of how the body handles fuel. Circadian
entrainment — the steady, sun-driven resetting of the body’s master clock — is deeply tied to
how efficiently we regulate blood sugar and process the food we eat. When that entrainment is
intact, insulin sensitivity, appetite signaling, and energy storage all tend to fall into a more
cooperative rhythm. Add to this the anti-inflammatory contribution of regular grounding, and a
great deal of the low-grade metabolic friction so many people carry — the sluggishness after
meals, the afternoon energy crash, the stubborn weight that will not respond to diet alone —
begins to look less like a failure of willpower and more like a body quietly asking for its two
oldest inputs back.

I do not think this is a coincidence, and I do not think it is only poetic. The same electron
transport chain that photobiomodulation speeds up is the very chain that determines how
efficiently a cell can use the glucose and fatty acids delivered to it. A mitochondrion that is well
fed with light, well protected from oxidative overload, and well synchronized to a true day-night
rhythm is, quite simply, a more competent mitochondrion — better at its job in every direction
at once. Metabolic health, cognitive clarity, mood stability, and physical resilience are not



separate wellness categories requiring separate solutions. They are different rooms in the same
house, and it turns out the house has had electricity and daylight running through it all along;
we had just stopped opening the curtains.

The Nerve That Listens: Earth, Light, and the Autonomic Switch

Everything I have described so far happens below the level of conscious experience —
electrons moving through tissue, enzymes speeding up, clocks resetting inside cells too small to
see. But there is a more familiar, more felt layer to this story, and it runs through a single,
remarkable structure: the vagus nerve.

The vagus is the longest of the cranial nerves, wandering — its Latin root literally means
“wandering” — from the base of the brainstem down through the throat, the heart, the lungs,
and the length of the gut. It is the primary highway of the parasympathetic nervous system, the
branch of the autonomic nervous system responsible for what physiologists call “rest and
digest,” as opposed to the sympathetic branch’s “fight or flight.” When vagal tone is strong, the
heart settles into a slower, more variable rhythm, digestion runs smoothly, and the body has the
metabolic bandwidth to repair itself. When vagal tone is weak, people tend to carry a nervous
system that struggles to power down — poor sleep, sluggish digestion, a low simmer of anxiety
that never quite resolves. In three decades of clinical work, I have come to think of vagal tone
as the missing variable in a great many cases that do not respond to treating the tissue alone.
You can release a muscle a hundred times, but if the nervous system that governs it never learns
to stand down, the guarding returns by Tuesday.

What I find remarkable — and what our recent conversation with listeners kept circling back to
— is that grounding and sunlight are not just mitochondrial interventions. They appear to be
vagal interventions as well, arriving at the same nerve by two entirely different doors.

The Ground, Through the Skin

The most striking piece of evidence for a direct grounding-to-vagus effect comes, of all places,
from a neonatal intensive care unit. Researchers at Penn State University’s Children’s Hospital in
Hershey studied premature infants — among the most physiologically fragile patients in any
hospital — and found that direct skin contact with a grounded conductive surface produced
measurable changes in autonomic function within minutes (Passi et al., 2017). Grounding raised
parasympathetic tone almost immediately, evidenced by an increase in heart rate variability, the
beat-to-beat fluctuation in heart rhythm that is one of the most reliable noninvasive markers of
vagal activity we have. One of the researchers involved, Dr. Chatles Palmer, noted that this
finding mattered because the team’s earlier work had already identified low vagal tone as a risk
factor for necrotizing enterocolitis, a serious and sometimes devastating intestinal disease in
premature infants. If a few minutes of grounded contact can nudge that risk in a safer
direction, even modestly, it is hard to overstate how significant that is — not as a replacement
for neonatal medicine, but as a low-cost, zero-risk addition to it.

This finding closes a loop that ties directly back to the mitochondrial story earlier in this
chapter. The vagus nerve is the primary conduit for what researchers call the “inflaimmatory
reflex” — a fast-acting neural circuit, running largely through a chemical messenger called
acetylcholine, that restrains the immune system’s production of inflammatory signaling
molecules during stress, injury, or infection. It is, in effect, the nervous system’s brake pedal on



inflammation. Earlier, I described how grounding appears to reduce oxidative stress and
inflammatory markers at the tissue level, and how inflamed tissue burdens the mitochondria
while struggling mitochondria in turn provoke more inflaimmation. The vagus nerve may be
one of the mechanisms sitting underneath that whole loop — not just a bystander to
grounding’s anti-inflammatory effect, but quite possibly one of its primary levers.

I want to be honest about where the evidence stands, because I think overselling early science
does a disservice to a field that deserves to be taken seriously. The clinical research connecting
grounding directly to vagal tone is still young. The infant study is compelling, but it is one study
in one very specific population, and clinicians who work in this space are right to caution that
more high-quality, larger studies are needed before we treat this as settled fact. What we can say
with confidence is that the early signal is real, it is measurable, and it points in a direction
consistent with everything else we know about how the body responds to contact with the
earth.

The Sun, Through the Eyes

Sunlight reaches the vagus nerve by an entirely different route — not through the skin, but
through the eyes. Specialized cells in the retina, distinct from the rods and cones we use for
seeing, project directly to the suprachiasmatic nucleus, the brain’s master circadian clock, which
I introduced eatlier as the conductor of the mitochondrial clock protein BMALI. That same
clock also governs the balance between sympathetic and parasympathetic tone across the
twenty-four-hour day — which means the light that sets your cells’ clocks is, at the very same
moment, setting the tone of your autonomic nervous system.

The research here is more mature than the grounding literature, and it converges on a pattern
that surprised even the physiologists who first documented it: bright light exposure during the
day measurably increases parasympathetic activity at night, hours after the light itself is gone.
One spectral analysis of heart rate found that daytime exposure to bright light produced a
significantly greater high-frequency HRV component — the specific marker of vagal activity —
in the hours around midnight, accompanied by a lower resting heart rate through the same
window. A separate pilot study, this one in elderly women living with dementia, found the same
pattern held even in a population whose nervous systems are often considered less flexible:
morning light exposure improved nighttime parasympathetic activity relative to sympathetic
activity. If the effect holds up in a compromised, elderly nervous system, that is a meaningful
signal about how robust the underlying mechanism actually is.

There is a further wrinkle worth knowing, because it has practical implications for anyone
thinking about building a morning light habit. When researchers isolated the effect of light
color rather than brightness, they found that spectral composition mattered more than intensity.
Red light exposure in the early morning decreased the ratio of sympathetic to parasympathetic
activity within thirty minutes, nudging the body toward calm, while blue light exposure over a
similar window shifted the ratio in the opposite direction, toward sympathetic dominance. This
does not mean blue light is the enemy — it is, after all, the wavelength most responsible for
resetting the circadian clock in the first place, which is its own kind of long-term gift to the
nervous system. But it does suggest that the specific quality of morning light, not just its
presence, shapes how your nervous system responds to it in the hours that follow.

Being Outside, In General



There is a third pathway worth naming, broader than either grounding or light exposure alone,
and it may be the substrate underneath both: simply being outdoors, in a natural setting, appears
to shift the nervous system toward parasympathetic recovery in a way that indoor, built
environments do not reliably produce. In one laboratory study, researchers used
electrocardiogram-derived respiratory sinus arrhythmia — a direct, well-validated marker of
vagal control of the heart — to measure how quickly people recovered from an acute stressor
while viewing green, natural scenes versus built, urban ones. Recovery was measurably faster
and more complete after exposure to green space, marked by a stronger rise in this vagal
marker.

Taken together, I think of these as three doors into the same room. Direct contact with the
earth is a physical, bioelectrical door — promising, still early, but consistent with everything else
we understand about inflammation and the nervous system. Sunlight through the eyes is a
circadian door, and it has the deepest research base of the three, showing up reliably across
different populations and study designs. And simply being outdoors, in green, living space,
appears to be a third door on its own — one that does not require bare feet or a particular light
spectrum, only presence. None of the three needs the others to work. But in ordinary life, they
arrive together. Nobody steps outside for the sunrise wearing shoes indoors on a treadmill. The
morning walk across the dew-damp lawn is, without anyone planning it that way, a fully stacked
intervention — skin on earth, light through the eyes, and green space around the whole
experience — arriving at the same ancient nerve from three directions at once.

This is, I think, the piece that was missing from how I used to explain this work to patients. I
would tell them about mitochondtia, about ATP, about oxidative stress, and I would watch their
eyes glaze over slightly, because those words describe something happening at a scale no one
can feel. But everyone has felt their own vagus nerve at work, even if they never learned its
name — the exhale that finally lets your shoulders drop after a long day, the settling in your
stomach after a good cry, the specific, bodily relief of finally sitting down outside after being
cooped up indoors too long. What the research is now showing is that this felt sense of calm
and the invisible, cellular story of mitochondrial repair are not two separate systems that
happen to respond to the same habits. They are, quite possibly, the same story told at two
different scales — the nerve and the mitochondrion, both responding to the same ancient
inputs, both quieting down and repairing in step with one another the moment you step
outside.

The Body’s Other Teachers

Earthing and sunlight are the foundation of this chapter because they are the most elemental,
the most universally accessible, and the most easily forgotten. But they are not the whole of
nature’s curriculum. The body, it turns out, was built to grow stronger not through comfort but
through carefully calibrated challenge — a principle biologists call hormesis, in which a mild
stressor, applied and then allowed to resolve, leaves the system more resilient than it found it.
Nature has been teaching this lesson to living things since long before anyone thought to name
1t.

Movement as Medicine

Nothing stimulates the growth of new mitochondria quite like the demand of a body in
motion. When muscle tissue is pushed to work harder than it is used to, it responds by



increasing its energy-producing capacity — a process orchestrated largely by a protein called
PGC-1a, often described as the master regulator of mitochondrial biogenesis. Short, intense
efforts — brief bursts of near-maximal effort followed by recovery, repeated across fifteen or
twenty minutes — appear to be an especially potent trigger for this process, more so than
steady, moderate cardio alone. Resistance training tells a complementary story, increasing the
density of mitochondria within muscle fibers and improving how efficiently those fibers
convert fuel into force. Between the two, the body is offered a fairly complete education in
energy production, delivered entirely through movement it was designed to perform.

The Wisdom of Cold

Brief, deliberate exposure to cold — a cool shower, an ice bath, a swim in cold water — turns
out to be one of the more efficient ways to prompt the body to build new mitochondrial
capacity. Cold activates brown adipose tissue, a type of fat unusually dense with mitochondria
and specialized for generating heat, and this activation appears to drive up expression of the
same PGC-la pathway that exercise engages. There is something fitting about this: the body’s
response to discomfort is not simply to endure it, but to grow more capable of producing the
energy needed to meet it next time.

The Discipline of Not Eating

Intermittent fasting works through a different but equally elegant mechanism — it triggers a
cellular housekeeping process called mitophagy, in which the body identifies aging or damaged
mitochondria and clears them away, making room for new, more efficient ones to take their
place. Periods without food also encourage the production of ketones, an unusually clean-
burning fuel source that many tissues, including the brain, appear to use with particular
efficiency. What fasting offers, in essence, is not deprivation but renewal — a scheduled
opportunity for the cell to take inventory and make repairs.

Heat, Sleep, and the Breath That Speaks to the Nerve

Sauna use and other heat exposure prompt the production of heat shock proteins, which help
mitochondrial proteins maintain their proper shape and function under stress. Sleep, meanwhile,
is the quiet stage on which most mitochondrial repair and the release of restorative growth
hormone actually occurs — which is one reason a body deprived of deep, consistent sleep so
rarely feels fully recovered, no matter what else is done well.

And then there is the breath — the one input on this entire list that requires no equipment, no
temperature extreme, and no schedule, and that speaks to the vagus nerve more directly and
more immediately than almost anything else available to us. The vagus nerve is intimately wired
into the mechanics of breathing itself: a longer, slower exhale activates vagal outflow to the
heart more powerfully than the inhale does, which is why a slow, extended exhale can
measurably shift the nervous system toward calm within a single breath cycle. A commonly
taught pattern — inhaling for a count of four, holding briefly, and exhaling for a count of eight
— uses exactly this mechanism, and people often notice a shift within sixty to ninety seconds.
Physiologists at Stanford have also studied a related technique, sometimes called the
physiological sigh: a normal inhale through the nose, followed immediately by a second, shorter
inhale on top of it, then one long, unhurried exhale through the mouth. Of the rapid nervous-



system tools I have taught patients over the years, this one may be the fastest — a five-second
technique with an outsized effect on physiological arousal.

I mention the breath here, alongside heat and sleep, because it belongs in this company. It is not
a separate wellness technique competing for space on a checklist. It is simply the most
immediate on-ramp to the same vagal highway that grounding and sunlight reach by slower,
more elemental routes. On a morning when you cannot get outside — rain, travel, a body that is
not yet ready to move — a few minutes of slow, extended-exhale breathing is a legitimate way
to speak to that same nerve.

Taken together, these are not separate biohacks competing for attention on a wellness checklist.
They are variations on a single, ancient theme: the body thrives when it is asked, gently and
rhythmically, to rise to a challenge and then allowed to recover from it. Comfort alone, endlessly
sustained, does not build resilience. Nature never offered unbroken comfort to anything that
survived — it offered cycles: light and dark, warmth and cold, feast and fast, effort and rest.
Mitochondria, and the vagus nerve that helps regulate the environment they operate in, seem to
have been built for exactly that rhythm, and they falter when we try to remove it entirely from
our lives in the name of convenience.

A Practice, Not a Program

It would be easy, at this point, to hand you a checklist — a morning routine, a set of protocols,
a schedule of cold plunges and fasting windows to follow with military precision. I want to
resist that impulse, because I think it misses the actual point. The people I have watched heal
most durably over three decades of clinical work were rarely the ones chasing the most
aggressive protocol. They were the ones who found a small, sustainable rthythm and kept it —
who let it become simply the way they lived, rather than one more item competing for space on
an already overfull to-do list.

If you take nothing else structural from this chapter, take this: begin with light and ground,
because they ask the least and give the most. Step outside within the first hour of waking,
before the day has filled with its usual noise, and let your eyes and skin meet the eatly sun
without sunglasses or a windshield in between. If you can, let your bare feet meet grass, soil, or
sand for even a few unhurried minutes while you do it. There is no equipment to buy and no
skill to master. There is only the decision to go outside a little sooner than you otherwise would
have.

If you want a single practice to layer on top of that morning ritual, let it be the breath. A few
slow, extended-exhale breaths while your feet are still on the grass and the sun is still on your
face costs you nothing and asks for no additional time — it simply deepens the conversation
already underway between your nervous system and the morning. On the days you cannot get
outside at all, that same breathing pattern, done anywhere, is a legitimate substitute for reaching
the same nerve.

From there, the other teachers — movement, cold, heat, fasting, sleep — can be added one at a
time, at whatever pace your particular body and life can sustain. Some people take to cold water
quickly; others need months of very brief exposures before it feels like anything but shock.
Some thrive on a sixteen-hour eating window; others, particularly those with a history of
disordered eating, blood sugar irregularities, pregnancy, or certain medical conditions, should
approach fasting cautiously or not at all, and always in conversation with a knowledgeable



practitioner. The body that is recovering from illness, or carrying significant chronic stress,
generally needs a gentler dose of any hormetic stressor than the body that is already resilient —
more grace, longer recovery, smaller steps. None of this is a competition. It is a conversation
between you and a body that has been trying, in its own quiet language, to tell you what it needs
for longer than you have been listening,

There is also a subtler shift I have come to watch for, one that matters more than any single
metric. People who reconnect with these rhythms tend to stop treating their bodies as machines
to be optimized and start treating them as living systems to be listened to. The morning walk
outside is not a box to check off a wellness app before the workday begins — it becomes,
slowly, a small ritual of arrival, a few minutes each day when the noise quiets and something
more honest can be heard. That shift in relationship, from managing the body to inhabiting it,
may turn out to matter as much as any single mitochondrial pathway, or any single nerve, we
have discussed in this chapter.

What I have seen, again and again, in people willing to have that conversation, is not usually
dramatic overnight transformation. It is something slower and, I think, more trustworthy:
energy that returns gradually and then simply stays. Sleep that starts to do its job again. Pain
that loosens its grip by degrees. A nervous system that no longer startles quite so easily. A body
that begins to feel, after months of quiet consistency, less like something to manage and more
like something to inhabit.

Coming Home

I think often about that woman on the edge of the exam table — shoulders rounded, hands
cradling a low back that would not stop aching, exhausted in a way no amount of sleep seemed
to touch. I did not send her home with a supplement list alone. I sent her, first, outside. Ten
minutes of bare feet on the grass behind her house each morning. A few unhurried minutes
facing the sunrise before she opened her phone. A handful of slow, extended breaths while she
stood there, feeling her feet on the ground. Nothing dramatic. Nothing that required new
equipment or a rearranged life.

It was not a cure, and I would never claim that it was. But something in her did begin, slowly, to
come back online — and I have come to believe that what came back online was not merely
mood, or willpower, or imagination. It was the quiet cellular machinery that had been running
on empty, finally being handed the two things it had been engineered across billions of years of
evolution to expect: the electrical steadiness of the ground, and the photonic pulse of the sun.
And underneath that machinery, I believe, was a nerve — wandering from her brainstem down
through her heart and gut — finally being told, in a language older than words, that it was safe
to stand down.

We tend to think of healing as something that happens to us, delivered from outside by a
prescription or a procedure. But so much of what the body actually needs to repair itself is not
manufactured in a laboratory at all. It is standing right outside the door, has been standing there
the entire time, patient in the way only the natural world can be patient — waiting for us to take
off our shoes.

This is, I think, the deepest truth underneath all of the biochemistry in this chapter: nature is
not a wellness trend, or an aesthetic, or a nostalgic indulgence for people with time to spare. It
is the original medicine, the one every human body was built in relationship with, long before



pharmacies or clinics or any of us existed. The mitochondria in your cells right now, and the
vagus nerve wandering quietly through your chest and abdomen as you read this, were shaped
by a hundred thousand generations of ancestors who woke with the sun, walked barefoot on
the earth, moved hard and rested completely, ate in rhythm with scarcity and abundance, and
slept in true darkness. That inheritance has not gone anywhere. It is written into you, waiting
quietly for the conditions that will let it speak again.

You do not have to solve your health with force. You do not have to out-discipline your fatigue,
or out-supplement your inflammation, or optimize your way back to vitality with more effort
than your body can sustain. Sometimes healing is simpler, and stranger, and far more available
than that. Sometimes it is standing in the yard at seven in the morning, feeling the grass go cool
and damp beneath your feet, tilting your face toward a sun that has been rising over this planet
for four and a half billion years, and letting a long, slow exhale carry the day’s first tension out
of your shoulders — and letting something ancient in your cells, and in the nerve that connects
them all, remember exactly what to do next.

Go outside. Take off your shoes. Let the light find you before the day gets loud. Your
mitochondria — and the nerve that watches over them — have been waiting a very long time to
come home.



