
C L I N I C A L  S C I E N C E  S E R I E S  ·  C A P S T O N E

T H E  U N I F Y I N G  L O G I C  O F  T H E  S E R I E S

The Architecture
of Reserve

Load over reserve, the self-degrading alarm, and the gated return
to sanctuary, reserve, safety, and resiliency — one framework

read across four monographs

The four monographs of this series are not four frameworks but one — a theory of reserve, seen
from four stages and four organ systems. One framework, read across four monographs.

Andrew Heyman, MD, MHSA
Fellowship Director, Integrative Medicine, George Washington University · Founder, Beyond Mold

B E Y O N D  M O L D  ·  2 0 2 6  ·  H A W K E ’ S  B A Y ,  N Z



0 0  ·  O R I E N T A T I O N

One variable, four faces

The claim in brief

The four monographs of this series are not four frameworks but one — a theory of reserve, seen from
four stages and four organ systems. Disease is reserve falling below load. Chronicity is the alarm
degrading its own reserve in a feed-forward loop. Recovery is the ordered, brain-conducted, engine-first
reconstruction of reserve. And reserve, at its deepest, is not a level the body reaches but a dynamic range
it resumes. Each monograph performs the same anti-reductionist move — replacing a fixed static noun
with a dynamic, host-side capacity — and all four converge on a single molecular hub and a single
governing ratio.

The figure below is the anchor of the whole argument: the load-over-reserve model, with the three capacities
that compose the denominator and the four microbial compartments that feed both sides of the fraction at
once.

FIGURE 1.  The governing ratio. Heterogeneous triggers are read by the innate system as one vocabulary of
danger (PAMPs + DAMPs), so the variable that decides who stays inflamed is the denominator — tolerance
reserve, composed of the barrier, the regulatory/resolution apparatus, and the metabolic-mitochondrial innate
set-point. The four microbial compartments sit at the interface and feed both sides: a renewable PAMP load on
the numerator and, through microbial education, the reserve itself. When load exceeds reserve the cell tips
into a stuck CDR1 alarm that then disassembles its own denominator — the feed-forward trap. The route out is
the rebuilding of reserve, resolve before fortify, toward the all-clear of CDR3.

CDR1 ACTIVATION ∝ TRIGGER LOAD ÷ TOLERANCE RESERVE

NUMERATOR — TRIGGER LOAD

CHEMICALS
metals

STRESS
autonomic

PATHOGENS
PAMPs

ANTIGENS
inhaled/oral

DAMPs
endogenous

DYSBIOSIS
overgrowth

ONE INNATE ALARM · PAMPs + DAMPs

LOAD ÷ RESERVE

DENOMINATOR — TOLERANCE RESERVE · three capacities

BARRIER

keep the signal out
Tight junctions · mucus
AMPs · secretory IgA
→ LBP · sCD14 · I-FABP

REGULATION & RESOLUTION

stand the alarm down
Tregs · IL-10 · TGF-β
SPMs · vagal brake
→ Treg% · ω-3 · HRV

INNATE SET-POINT

how readily it fires
Myeloid training

mitochondrial · metabolic
→ GDF15·FGF21 · lactate

LOAD > RESERVE

STUCK ALARM

CDR1 · arrhythmic

the alarm degrades its own reserve

RESERVE RESTORED

ALL-CLEAR · CDR3

rhythm · reserve · resiliency

FOUR COMPARTMENTS — never sterile · balance, not presence

BUILT ENVIRONMENT
settled-dust PAMP load

RESPIRATORY
nasal / sinus reservoir

SKIN
barrier & tutor

GUT
master · anchor

renewable PAMP load FEEDS the numerator · microbial education BUILDS reserve

susceptibility = a low denominator · decomposable · nameable · rebuildable — resolve before fortify
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Each text speaks the variable in its own dialect. The Tolerance Threshold calls it tolerance reserve and writes the
governing ratio: it is not the toxin but the threshold — load over reserve. From Haplotype to Healing Cycle calls it
an  acquired,  re-trainable  state:  not  the  genotype  but  the  danger-response  set-point,  written  in  trained
immunity and the ISRmt, and therefore reversible. The Clinical Primer supplies the mechanistic spine and the
protocol: not a single receptor or marker but the convergent switch and the gated sequence out. And CDR3 as
Chronobiological  Restoration names  the  deepest  layer:  not  the  level  but  the  rhythm  —  oscillatory  reserve,
conducted by the brain. Four names for one thing.

0 1  ·  T H E  S I N G L E  V A R I A B L E

Reserve, and why flatness is the danger

State the model as a relation and the whole series falls into place: the alarm fires, and stays lit, as load divided
by reserve.  The numerator is  the summed pressure of  every trigger reaching the innate alarm at  a  given
moment — chemical, microbial, antigenic, emotional, endogenous. The denominator is the host’s standing
capacity to keep those signals out, tolerate the ones that get in, and resolve the response they provoke. Illness
emerges when the numerator exceeds the denominator, which can happen because load is high, because re-
serve is low, or — most often — because both drift in the wrong direction together. This dissolves the old appeal
to a mysterious “susceptibility”: susceptibility simply is a low reserve, and reserve is decomposable into parts
we can name, measure, and rebuild.

The reframe deepens once The Chronobiology of Recovery is laid alongside. There, reserve is not a quantity but
an amplitude. Health, at every scale from the peroxiredoxin redox cycle inside an anucleate cell to the diurnal
cortisol slope of the whole organism, is oscillation. The stalled response is correspondingly the collapse of
oscillation into a flat, defensive set-point — a loss of dynamic range. What the series has called “stuck” is, in
chronobiological terms, arrhythmic. So the denominator has a floor and a ceiling: at the floor it is the capacity
to absorb a hit at all; at the ceiling it is the capacity to oscillate at full range. A system can post a perfectly
normal mean and still be sick, because what has failed is not the level but the rhythm.

Health is dynamic range. The stalled response is, at every scale, a collapse
from oscillation into a flat defensive set-point. Flatness is itself the danger

signal.
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0 2  ·  O N E  S W I T C H ,  F O U R  R E A D I N G S

The molecular hub that makes it one framework

What turns a family resemblance into a single theory is that the four monographs share a literal molecular
spine. Loss of mitochondrial membrane potential and proteotoxic stress activate the OMA1–DELE1–HRI relay,
which phosphorylates eIF2α, throttles cap-dependent translation, and selectively drives ATF4; the circulating
readouts are the mitokines GDF15 and FGF21. That single axis — the mitochondrial integrated stress response
(ISRmt) — is read four ways. It is the governor of the CDR cycle in the Primer; the perpetuation engine of
acquired vulnerability in the Haplotype counter-model; the metabolic substrate of the innate set-point in the
Tolerance monograph; and the flattener of the cellular clock in the Chronobiology. One switch, four readings —
which is precisely why the same patient can be described, without contradiction, in all four vocabularies at
once.

Face of the model Question it answers Its contribution to the arc

The Tolerance Threshold Why does the alarm fire — and
why stay on?

The entry condition and the trap: CDR1 scales as load ÷
reserve, and the alarm degrades the very denominator
that would resolve it.

Haplotype → Healing Cycle Why this host, not that one? The nature of the vulnerability: an acquired, re-trainable
state in innate memory and the ISRmt — not an inherited
defect. Loss of resilience as a molecular claim.

The Clinical Primer By what mechanism, and in
what order out?

The spine and the protocol: receptor → ISRmt switch →
symptom, and the gated five-phase exit matched to four
phenotypes.

CDR3 as Chronobiological Res‐
toration

What is the endpoint, really? The deepest reserve: CDR3 / all-clear is the resumption of
rhythm; reserve is oscillatory range, conducted by the
brain.

0 3  ·  T H E  T R A P

How the alarm manufactures its own perpetuation

A one-time injury initiates  the cycle;  it  does not  obviously  keep a  cell  offline for  years.  The element that
converts a list of triggers into a theory of chronicity is that sustained CDR1 actively degrades the tolerance that
would let it  resolve. The alarm disassembles the barrier — neutrophil proteases such as MMP-9, the tight-
junction disruption of inflammatory cytokines — which raises the antigen and LPS load. It  suppresses the
regulatory and resolution programs, tilting away from Tregs and pro-resolving mediators. And the mitochon-
drial danger-metabolism that powers the alarm holds the innate set-point low, keeping myeloid cells primed.
The response erodes the denominator; the falling denominator amplifies the response; the cycle becomes self-
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sustaining. This is the curved feed-forward arrow in Figure 1, and it is what a single-trigger model can never
supply.

The therapeutic corollary is hopeful — and it is the hinge of everything that follows: because the loop
is driven by erodible, rebuildable capacities, interrupting it at any node — sealing the barrier, restoring
resolution, retraining the set-point, re-coupling the clock — can begin to reverse it. An acquired,
metabolically maintained state is, in principle, a re-trainable one.

0 4  ·  T H E  F O R M S  O F  R E S E R V E

All the resiliencies, and how to read each

“Reserve” is not one tank but a distributed set of capacities, and “resiliency” resolves into two distinct axes that
run across all of them. It is worth fixing the vocabulary before the catalog, because conflating the two axes is
the commonest error in declaring victory.

Robustness — the depth
The capacity to resist a perturbation: how large a
hit the system absorbs before it tips back into the
alarm. Reserve as buffer — spare respiratory ca-
pacity, inducible antioxidant capacity, an intact
barrier, a high set-point threshold.

Resilience — the range
The capacity to recover from a hit: the rate at
which amplitude re-widens after perturbation.
Reserve as dynamic range — restored slopes,
day–night swings, pulsatility. Both are built, not
restored, and both come after the all-clear, never
before it.

Across the body’s defensive and rhythmic systems, those two axes express as the following nameable reserves.
Each has a depletion signature and a restoration signature — the raw material of the roadmap in §06–07.

Reserve What it holds Depleted reads Restored reads

Metabolic / mitochon‐
drial

Spare respiratory ca-
pacity; the energetic
floor

L:P > 20:1; long-chain acylcarnitines
↑; succinate/fumarate spike; GDF15 >
1800 · FGF21 ↑; NAD⁺ collapsed

L:P < 15:1; clean FAO; mitokines
normalizing & regaining diurnal
variation; NAD⁺ cycling

Redox Inducible Nrf2 /
Phase-II capacity;
glutathione cycling

8-OHdG markedly ↑; cell-free mtDNA
high; lipid peroxidation

8-OHdG < 5.0; cf-mtDNA drop-
ping; Nrf2/GSH/Phase-II capacity
(built, not flooded)

Autonomic Vagal tone and its day–
night amplitude

Low, invariant HRV; lost nocturnal
vagal rise; resting tachycardia; CgA
high

High HRV; restored nocturnal
vagal dominance; fast HR recov-
ery; day–night HRV amplitude
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Reserve What it holds Depleted reads Restored reads

Neuroendocrine Pulsatile, circadian
endocrine signaling

Blunted CAR; flat cortisol slope; GR
resistance; VIP < 20 · α-MSH < 35

Robust CAR; steep DUTCH slope;
high-amplitude melatonin; VIP /
α-MSH restored

Immune‐regulatory &
resolution

The active off-switch
of inflammation

Low Treg% / IL-10; low SPM & ω-3 in-
dex; lost diurnal IL-6; MMP-9 ↑; hs-
CRP > 2.0

Tregs restored; ω-3/SPM to target;
restored diurnal cytokine rhythm;
MMP-9 normal; hs-CRP < 1.0

Barrier / tolerance Epithelial seal that
keeps signals outside

LBP · sCD14 · I-FABP ↑; abnormal
permeability; low fecal sIgA

Translocation markers normaliz-
ing; permeability recovering;
sIgA restored

Ecological / microbial Balance across the
four compartments

Low diversity; lost keystones; patho-
biont / biofilm overgrowth

Diversity & keystone abundance
restored; pathobiont load down —
balance, not sterility

Structural / neural The pulse-generating
hardware itself

Reduced slow-wave sleep; antide-
pressant-resistant flat affect (“glass
wall”); suspected hippocampal / PFC
injury

Restored SWS; BDNF induction
(light, exercise); the glass wall lift-
ing

Relational / limbic
(sanctuary)

The safety set-point —
internal and shared

Threat-locked physiology; isolation;
irregular social rhythm

Vagal safety set-point; oxytocin /
connection; regular social rhythm
as a zeitgeber

Oscillatory (the integ‐
rator)

Composite amplitude
across every clock

Flatness everywhere — a low ORI at
“normal” static means

Rhythm resumes; ORI climbs and
predicts durable CDR3

The last row is not one reserve among ten but the variable the other nine are measured against. The
Oscillatory Reserve Index (ORI) is intended to do for rhythm what the Readiness-to-Heal Index (RTHI)
does for level: serve as a gating instrument. The central, falsifiable claim is that a low ORI at normal
static levels predicts relapse — that rhythm leads recovery, and a normal mean over a flat slope is a
corrupted signal wearing a normal face.

0 5  ·  T H E  D E E P E S T  R E S E R V E

The brain as conductor

If reserve at its floor is metabolic and at its ceiling is oscillatory, then the organ of restoration is the one that
broadcasts timing the periphery cannot generate for itself. Peripheral and cellular clocks free-run but drift;
what holds the body’s  thousands of  clocks in a single coherent phase is  the brain’s  broadcasting on three
channels — the suprachiasmatic nucleus’s light-set phase signal, the hypothalamus’s neuroendocrine pulses,
and the brainstem’s autonomic oscillation. Under chronic load these pulse generators flatten, for two reasons
that call for two different remedies: they may be de-tuned (intact but uncoupled — addressed by zeitgebers and
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by restoring coupling signals, including the SCN’s own coupling peptide, VIP), or structurally damaged (BDNF-
starved, inflamed tissue — addressed, where suspected, by neurotrophic support deployed last and most cau-
tiously).

This re-reads the closed-gate phenotype (Phenotype D) with new precision: low VIP is not only a peripheral
resolution deficit but, at the SCN, the loss of the master clock’s coupling peptide; the blunted HRV is the silence
of the brainstem oscillator; the flat affect is the subjective face of a brain that has stopped pulsing. Which is
why the closed gate resists antidepressants — it is not a transmitter deficiency to be flooded but a rhythm to be
restarted, and sometimes a hardware to be rebuilt. The conductor must be re-lit and re-coupled — but the all-
clear it broadcasts can only be received by a periphery with the energy to act on it. So recovery rebuilds the
engine first and sends the safety signal into a system now able to answer it: the clock is re-coupled alongside,
or just after, mitochondrial repair — not ahead of it.

0 6  ·  T H E  R O U T E  T O W A R D  R E S T O R A T I O N

Sequencing the return

Because the pathology converges on one switch and one ratio,  restoration has a fixed grammar, governed
throughout by a single rule — resolve before fortify; never stress an unresolved system. The sequence is the therapy:
reversing or skipping steps predicts failure, because tolerogenic safety signals over an unresolved infection
blunt a needed defense, and hormetic demand before the ISRmt has resolved asks for output the cell cannot
yet produce. For the same reason the all-clear is withheld until the engine can answer it — a safety signal sent
to an energy-starved cell is an instruction it cannot follow, so mitochondrial repolarization precedes, rather
than  follows,  the  deliberate  send-safety  step.  The  gated  steps  below  consolidate  the  Primer’s  five-phase
protocol,  the Tolerance monograph’s barrier-first  logic,  and the Chronobiology’s conductor model into one
staircase, each step lowering the obstacle to the next.

Step Objective Capacity targeted Gate to clear before advancing

0 Remove the trigger · lower load
below threshold

Numerator reduction; the sanctuary
begins here

Environment verified safe; symptoms less tied
to place; biotoxin markers improving

1 Seal the barriers · clear hidden
infections

Barrier reserve; MARCoNS decolon-
ized (it degrades α-MSH)

MARCoNS culture negative; permeability im-
proving; LBP · sCD14 · I-FABP falling

2 Lower the danger signal ·
resolve inflammation

Resolution reserve; adenosinergic
tone; SPM class-switch & efferocytos-
is

Inflammatory proxies fall first: hs-CRP · IL-6 ·
histamine declining

3 Resolve the ISRmt · repolarize
mitochondria · rebuild the en-
gine

Metabolic / mitochondrial reserve;
eIF2α release; M2 OXPHOS

GDF15 / FGF21 ↓; MMP-9 normal; VCS passed;
hormones restored (DUTCH rhythm); spare
respiratory capacity rising

4 Send safety · re-establish the
all-clear signal

Autonomic & relational reserve —
vagal / α7nAChR, VIP family (gated,
route-respecting), social rhythm

HRV vagal capacity emerging; in Phenotype D,
VIP / α-MSH beginning to rise
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Step Objective Capacity targeted Gate to clear before advancing

5 Re-integrate · confirm CDR3 /
the all-clear

Redox & structural reserve; gap junc-
tions; redox/methylation tone; pheno-
type-matched final push

Oxidative then metabolic/ISRmt markers reset
last; amplitude markers returning; ORI gating

6 Fortify · widen amplitude above
baseline

Robustness and resilience — mito-
hormesis, inducible Nrf2, periodized
load

Reserve markers rising (spare capacity, high
HRV, Nrf2 capacity, restored VIP/α-MSH); ORI
climbing above baseline

Table 3. The restoration roadmap — sequenced, gated, marker-anchored. Revised: engine repair (Step 3) now
precedes the send-safety step (Step 4).

0 7  ·  R E A D I N G  T H E  R O A D M A P

The markers fall in order — and rhythm is the
deepest

The panel is not read all at once but in a predictable, staggered sequence, and that order is itself diagnostic.
Inflammatory proxies fall first (hs-CRP, IL-6, histamine); oxidative markers next (8-OHdG, cf-mtDNA); metabol-
ic and ISRmt-native markers last (lactate:pyruvate, organic acids, GDF15/FGF21) — the switch is the deepest
layer to reset. This is exactly why engine repair is begun early (Step 3) even though its markers are the last to
normalize: the deepest layer must be worked first precisely because it is the slowest to move, and the all-clear
of Step 4 is sent only once that work is underway. A premature plateau in the metabolic/mitokine lines signals
an incomplete CDR3, however quiet the inflammatory markers have become. Beneath even these sits the deep-
est confirmation of all: the amplitude markers — cortisol awakening response and diurnal slope, day–night
HRV amplitude, rest-activity rhythm, core-temperature amplitude, and the diurnal variation of GDF15/FGF21
themselves. Reserve climbs above baseline only later still, in fortification.

Two composites gate the two transitions that matter. RTHI gates entry into resolution-phase intervention — it
asks whether danger drive is low enough and levels adequate enough to tolerate a push. ORI gates entry into
fortification  —  it  asks  whether  rhythm  has  genuinely  returned,  so  that  dosed,  recoverable  stress  widens
amplitude rather than re-injuring a still-flat system. Throughout, the model’s own evidentiary test holds: the
capacity markers should move together and lead the symptoms.

The most important thing to measure, from here forward, is not how high
or how low a marker sits — but whether it has begun, once again, to move.
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0 8  ·  T H E  F O U R  R E T U R N S

Sanctuary · reserve · safety · resiliency

The endpoint of the whole arc is best held not as a number but as four nested returns — a container, a depth, a
signal, and a range. They are sequenced as they are listed: the depth can only be rebuilt inside a safe container;
the all-clear signal can only be received by a system with the energy to act on it, so the depth is restored before
the signal is sent; and the range is widened only once the signal has landed and the depth holds.

Return What it is Marker signature

Sanctuary The external container. A confirmed-clean environment, re-
balanced microbial compartments, and relational/social
safety — the place and the people that stop re-sounding the
alarm so the work can proceed.

Environment verified; compartment di-
versity & keystones restored; regular social
rhythm

Reserve The depth (robustness). The rebuilt capacities — the energet-
ic floor raised, the antioxidant program made inducible, the
machinery repleted — so the cell has the energy to receive
the all-clear and the next hit is absorbed rather than ampli-
fied.

Spare respiratory capacity; inducible Nrf2 /
GSH; mitokines normalized; barrier intact

Safety The internal signal. The pro-vagal, VPAC-mediated all-clear
that tells the danger circuits the threat is over — actively sent
into a periphery now able to answer it, not assumed from the
mere absence of danger.

Rising HRV & nocturnal vagal tone; re-
stored VIP / α-MSH; CgA falling

Resiliency The range (resilience). Restored oscillatory amplitude and a
faster rate of recovery after perturbation — dynamic range
re-widened above baseline. CDR3 is this: not a destination
but a resumption.

ORI; CAR & cortisol-slope amplitude; day–
night HRV amplitude; rest-activity RA; tem-
perature amplitude; mitokine diurnal vari-
ation

The patient in a stalled Cell Danger Response is a deconditioned athlete whose internal coach — the brain’s
pulse generators — has gone quiet, and whose engine — the mitochondrial network — has lost its oscillation.
You do not restore such a system with a single heroic effort; a maximal load on a flat system is not recondition-
ing  but  re-injury.  You  recondition  it:  re-establish  the  training  environment,  rebuild  the  engine  in  graded
periodized cycles, then bring the coach fully back online to signal the all-clear, repair the hardware where it is
damaged,  and only  then periodize  back toward peak.  Recovery,  in  this  image,  is  the  slow re-widening of
physiological amplitude until the system can once again oscillate at full range.
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Many triggers, one alarm, one ratio; a denominator that the alarm itself
consumes; and a gated, brain-conducted, engine-first reconstruction of
reserve that ends not in a marker landing in range but in the return of
rhythm — the moment the conductor is heard again, and the system

recovers not a number but a range.

T HE ARCHITECTURE OF RESERVE

08 · The Four Returns 9



N O T E S

Revision & Sources

Revision note — engine‐before‐safety (this version)

The treatment sequence has been changed so that mitochondrial / ISRmt repair precedes the deliberate
send-safety step, on the principle that an all-clear signal sent to an energy-starved cell is an instruction it
cannot follow. To keep the document internally consistent, four edits travel together: (1) Table 3 — Steps 3
and 4 swapped, with each row’s gate moving with it; (2) §08 and Table 4 — the four returns reordered to
Sanctuary → Reserve → Safety → Resiliency, and the nesting logic rewritten so the depth is rebuilt before
the signal is received; (3) §05 — the “brain-first” timing softened to the conductor re-coupled alongside,
or just after, the engine; (4) §06–§07 — the rule made explicit, and the marker-order note retained with a
clarifying clause (engine repair begins early because its markers reset last). Cross-series note: the same
swap likely needs to propagate to The Clinical Primer (five-phase protocol) and CDR3 as Chronobiological
Restoration for the four monographs to remain aligned.

Note on sources

This capstone consolidates the four Beyond Mold monographs; mechanistic landmark citations (Naviaux
CDR; OMA1–DELE1–HRI; ATF4/ISRmt; GDF15–GFRAL; FGF21; trained immunity; SCFA–Treg; SPMs;
chronobiology) are carried from the source monographs and should be confirmed against those biblio-
graphies before formal submission. This document presents a mechanistic framework for clinical reas-
oning and research design; it is for professional and educational use and is not a substitute for individu-
alized clinical judgment. © Beyond Mold · Andrew W. Heyman, MD, MHSA · beyondmold.com
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