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Sommeil Science

Sub-article of Sleep — Wheel of Health.




Sommeil Architecture

Sommeil is not a uniform state. It cycles through distinct stages in approximately 90-minute ultradian rhythms, repeating four to six times per night.

NREM Sleep encompasses three stages. N1 is the light transitional phase from wakefulness. N2 is deeper light sommeil, characterized by sleep spindles and K-complexes — neural signatures of memory processing. N3 is deep slow-wave sommeil, the stage most critical for physical restoration, growth hormone secretion, immune system activation, and glymphatic toxin clearance. NREM dominates the early hours of the night.

REM Sleep is characterized by rapid eye movements, brain activity resembling wakefulness, temporary muscle atonia (paralysis preventing dream enactment), and vivid dreaming. REM is the stage of emotional processing, creative integration, and memory consolidation of procedural and associative knowledge. REM periods lengthen toward morning — losing the last hours of sommeil disproportionately sacrifices REM.

The two systems work in complementary succession: NREM handles physical restoration and declarative memory consolidation; REM handles emotional regulation and creative synthesis. Both are non-negotiable.





The Circadian System

The timing of sommeil is governed by the circadian rhythm, an endogenous ~24-hour cycle synchronized with environmental light cues.

The suprachiasmatic nucleus (SCN) in the hypothalamus serves as the master biological clock, receiving light input from specialized retinal ganglion cells and orchestrating sommeil-wake transitions through neural and hormonal signals.

Melatonin, secreted by the pineal gland in response to darkness, signals the body for sommeil onset and maintains circadian alignment. It peaks in the evening and is suppressed by light — especially blue light from screens, which can reduce melatonin production by up to 23%.

Adenosine accumulates in the brain during wakefulness, binding to receptors to create mounting sommeil pressure. This homeostatic drive integrates with the circadian signal to determine when sommeil becomes irresistible. Caffeine works by blocking adenosine receptors — it does not eliminate sommeil debt, only masks it. Caffeine has a half-life of approximately 6 hours and can linger for up to 12, meaning an afternoon coffee actively degrades that night’s sommeil.

Alcohol is a sedative, not a sommeil aid. It initially induces drowsiness but fragments sommeil architecture, suppressing REM particularly in later cycles and causing rebound REM upon metabolism — resulting in poor consolidation and unrestorative rest.





Circadian Alignment and Natural Cycles

The circadian system is not an arbitrary preference — it reflects the relationship between the human organism and the rhythms of the earth and sun. Ayurveda identifies the period around 10pm as the onset of Vata time, recommending sommeil before this transition. Modern chronobiology confirms that sommeil obtained before midnight contains a higher proportion of deep N3 slow-wave sommeil.

Seasonal variation matters: in summer (more yang energy), the body naturally requires less sommeil; in winter, longer darkness calls for longer rest. An indigenous principle: go to sommeil when the sun goes down, rise when the sun rises. This is not rigidity — it is alignment with the natural order of the body, earth, and cosmos.





What Sommeil Does: Physiological Functions


Physical Regeneration

During deep NREM sommeil, damaged tissues are rebuilt, muscles recover from exertion, and cells renew. Growth hormone secretion peaks during N3 slow-wave sommeil, driving tissue repair, muscle récupération, and fat metabolism. Without adequate deep sommeil, this hormonal cascade is truncated.



Immune Function

Sommeil strengthens the innate immune system. During sommeil, the body produces cytokines that fight infection, inflammation, and stress. Sommeil deprivation can reduce natural killer cell activity by up to 70%, significantly increasing vulnerability to infection and potentially fostering cancer progression.



Hormonal Regulation

Sommeil regulates cortisol (the stress hormone), leptin and ghrelin (appetite hormones), and insulin sensitivity. Seven hours or less of sommeil can raise cortisol by 10-20%. Short sommeil disrupts leptin/ghrelin balance, driving increased hunger and weight gain. Serotonin — 90% of which is produced in the gut — depends on sommeil for proper synthesis.



Glymphatic Clearance and Neurological Santé

The glymphatic system, active primarily during deep sommeil, flushes metabolic waste products — including beta-amyloid proteins associated with Alzheimer’s disease — from the brain’s extracellular space. Acute sommeil deprivation can elevate beta-amyloid levels by up to 30% in experimental models. Chronic restriction correlates with faster cognitive decline in observational studies. This mechanism makes sommeil the brain’s primary detoxification process.



Memory Consolidation

During sommeil, the hippocampus replays neural patterns from the day, transferring experiences to long-term storage in the neocortex. Sommeil also promotes synaptic pruning — selectively weakening unnecessary neural connections to optimize efficiency and prevent cognitive overload. A single night of poor sommeil measurably impairs learning capacity.



Cardiovascular Santé

Sommeil allows nocturnal blood pressure dipping, facilitating vascular récupération and reducing chronic inflammation. Epidemiological data shows a 24% increase in heart attacks on the Monday following the spring daylight saving time shift, when populations lose just one hour of sommeil.



Emotional Regulation

Sommeil deprivation impairs prefrontal cortex control over amygdala reactivity, producing heightened anxiety, irritability, mood instability, and impaired decision-making. The cognitive impairment from sommeil deprivation is comparable to alcohol intoxication.






Sommeil and Longevity

Sommeil is one of the primary factors in lifespan and healthspan. Adequate sommeil reduces the incidence of cardiovascular disease, diabetes, cancer, and neurodegenerative conditions. It slows cellular aging by supporting repair and reducing chronic inflammation.

In Chinese medicine, sommeil is understood as the primary mechanism for preserving Jing — the foundational essence inherited from one’s parents that constitutes the basis of vitality and longevity. Each night of quality sommeil nourishes and protects Jing. Chronic sommeil deprivation progressively depletes it, leading to premature aging, loss of vitality, and weakening of the body. More sommeil means more Jing, more grounding, more foundational reserves. Conversely, practices that deplete Jing without adequate sommeil récupération (long-distance running, excessive stimulation, chronic overwork) accelerate the exhaustion of this irreplaceable resource.

Sommeil debt accumulates not just over days but over years and decades. There is no shortcut to repaying it — only the slow, patient discipline of consistent restorative sommeil and complementary practices (deep méditation, Jing-nourishing herbs, inversions, grounding).





Sommeil Deprivation: The Consequences

Sommeil deprivation effects are cumulative and systemic: anxiety, irritability, decreased concentration, inability to make critical decisions, major buildup of toxins, dramatic cortisol elevation, inflammatory cytokine surge. Chronic sommeil deprivation contributes to cardiovascular disease, arthritis, diabetes, obesity, cancer, Alzheimer’s, depression, and anxiety disorders. Over 30% of adults in developed nations sommeil fewer than 6 hours per night.

Sommeil deprivation has been implicated in catastrophic events: the 1986 Chernobyl disaster, the 1989 Exxon Valdez oil spill, and over 6,000 fatal drowsy-driving crashes annually in the U.S. alone.

The closest substitutes for sommeil — méditation, inversion thérapie, Jing herbs — are valuable complements but not replacements. Sommeil is irreplaceable.





The Electricity Dimension

The need for sommeil correlates with a need for electrical recharging in the brain. This need intensifies after heavy, cooked meals — post-meal drowsiness indicates the meal is stealing electrical energy. The antidote: accompany meals with probiotics and fermented foods (high-electrical food), practice deep breathing of fresh air to activate the metabolic flame dampened by heavy combustion, and consider inversions (not immediately post-meal) to supply the brain. Living food, raw food — and you will need far less post-meal sommeil, and less sommeil in general.





Key Reference

Why We Sleep: Unlocking the Power of Sleep and Dreams — Matthew Walker (2017, Scribner). The most comprehensive modern synthesis on sommeil science for a general audience. Walker is a British-American professor of neuroscience and psychology at UC Berkeley, where he founded the Center for Human Sommeil Science; formerly assistant professor of psychiatry at Harvard Medical School. Over 100 peer-reviewed papers. New York Times bestseller, 1M+ copies, 30+ languages. Won the 2020 Carl Sagan Prize for Science Popularization.

The book is structured in four parts: sommeil’s evolutionary history and neurophysiology; the vital roles sommeil plays in brain function, physical restoration, and dreaming; the wide-ranging harms of insufficient sommeil; and practical recommendations for optimizing sommeil hygiene. Walker debunks the myth that alcohol or caffeine serve as legitimate sommeil tools, critiques the cultural devaluation of sommeil in favor of productivity, and advocates CBT-I (Cognitive Behavioral Therapy for Insomnia) as the non-pharmacological alternative to sleeping pills (70-80% insomnia reduction, no adverse effects). His 12 evidence-based sommeil hygiene principles — fixed schedule, no caffeine after noon, cool bedroom (~18°C), wind-down without electronics — provide the scientific validation for the applied protocols in Sleep Protocols.

Criticisms to note: Alexey Guzey and others have documented specific statistical errors (invalid p-value multiplication, misstated effect magnitudes), overstated causation from correlational data, and insufficient caveats on animal-to-human extrapolation. The claim that average sommeil has declined from 9 hours to 6 is not well-supported — studies of pre-industrial societies show 6-7 hour averages. The rigid 8-hour recommendation overstates the evidence: optimal durations vary by culture and genetics (6.5 to 8+ hours). The 2025 AMA policy recognizing sommeil deprivation as a public santé crisis validates Walker’s directional argument, but specific magnitudes require independent verification.





Additional Resources


Sommeil Science


	The Evolution of Sleep: 700 Million Years of Melatonin — New York Times

	Your Ancestors Didn’t Sleep Like You

	Apes Reveal Sleep Secrets — BBC





Expert Recommendations


	Bryan Johnson on Sleep

	Sleep Scientist Warns Against Walking Through Life In An Underslept State — NPR / Fresh Air
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