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S I X  T R I G G E R  M A P S  ·  O N E  T E M P L A T E

Mapping common triggers onto the five danger
pathways

The five-sensor convergence of Primer Figure 2 is the rule, not the exception. Other common exposures recruit
the same network — CGRP, PACAP/VIP, P2X3, TRP, and PGE2 — but each enters through a different front door
and stresses the resolution arm in its own way. The six maps below place them on one template, with every
connector anchored to a numbered citation (references, final page). We begin with the original.

C O M P A N I O N  T O  F I G U R E  2  ·  T H E  F I V E - S E N S O R  C O N V E R G E N C E

Water-Damaged Buildings

FIGURE 1.  The original water-damaged-building map. One exposome recruits four danger sensors — directly
(TRP, PGE2, P2X3) or downstream (CGRP) — while suppressing the resolution arm of the fifth (VIP / α-MSH).

In one line. A water-damaged building enters through TRP, sustains itself through PGE2, signals
damage through P2X3, amplifies through CGRP, and blocks its own resolution by depleting the VIP / α-
MSH arm.

WATER-DAMAGED BUILDING → THE FIVE SENSORS

WATER-DAMAGED
BUILDING

mycotoxins · LPS
β-glucans · MVOCs
Actinobacteria

F R O N T D O O R 2,3,14

TRP TRPA1 / TRPV1

VOCs, formaldehyde & endotoxin
directly gate TRPA1 / TRPV1

S U S T A I N E D E N G I N E 4

PGE2 · COX-2

LPS · β-glucan · Actinobacteria
→ NF-κB · COX-2

D A M A G E S I G N A L 5,6

P2X3 ATP-gated

Cytotoxic mycotoxins lyse cells
→ spilled ATP on P2X3

A M P L I F I E R 7

CGRP · CLR · RAMP1

Carried downstream of TRP
terminals → neurogenic flare

S A F E T Y A R M · S U P P R E S S E D 12,13

PACAP / VIP · PAC1 · VPAC1/2

VIP & α-MSH depleted
(MARCoNS exotoxins degrade α-MSH)

thick = primary route · dashed = downstream · gold = resolution arm suppressed
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C O M P A N I O N  T O  F I G U R E  2  ·  T H E  F I V E - S E N S O R  C O N V E R G E N C E

Chemical exposure

Volatile and electrophilic chemicals are the clearest TRP-front-door trigger: they covalently gate the channel
directly, then recruit the inflammatory engine and damage signal behind it.

FIGURE 2.  Chemical exposure enters directly through TRP, drives PGE2 through oxidative-inflammatory
signaling, spills ATP onto P2X3, and amplifies through CGRP — while the VIP / α-MSH resolution arm is
outpaced by detox and limbic load.

In one line. A chemical exposure enters through TRP, sustains itself through PGE2, signals damage
through P2X3, and amplifies through CGRP — taxing the VIP / α-MSH resolution arm faster than it can
refill.

CHEMICAL EXPOSURE → THE FIVE SENSORS

CHEMICAL
EXPOSURE

VOCs · solvents
formaldehyde · pesticides

combustion · PM2.5

F R O N T D O O R 2,3

TRP TRPA1 / TRPV1

Electrophilic VOCs, formaldehyde &
solvents covalently gate the channel

S U S T A I N E D E N G I N E 4

PGE2 · COX-2

PM2.5, diesel & xenobiotic ROS
→ NF-κB · COX-2

D A M A G E S I G N A L 5,6

P2X3 ATP-gated

Reactive metabolites lyse cells
→ spilled ATP on P2X3

A M P L I F I E R 7

CGRP · CLR · RAMP1

Carried downstream of TRP
terminals → neurogenic flare

S A F E T Y A R M · S T R A I N E D 12,13

PACAP / VIP · PAC1 · VPAC1/2

Detox & limbic load push PAC1;
VIP / α-MSH resolution outpaced

thick = primary route · dashed = downstream · gold = resolution arm suppressed
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C O M P A N I O N  T O  F I G U R E  2  ·  T H E  F I V E - S E N S O R  C O N V E R G E N C E

Heavy-metal burden

Unlike a surface-channel irritant, heavy metals poison the organelle the whole framework turns on, so the
damage signal (P2X3) and inflammatory engine (PGE2) lead.

FIGURE 3.  Metals strike the mitochondrion directly — the damage signal (P2X3) and inflammatory engine (PGE2)
lead, TRP and CGRP follow through ROS, and the energy-dependent VIP resolution arm is starved by the same
mitochondrial poisoning.

In one line. Heavy metals hit the mitochondrion itself — spilling ATP onto P2X3, firing PGE2 through
ROS, opening TRP and amplifying via CGRP — while starving the energy-dependent VIP resolution
arm.

HEAVY-METAL BURDEN → THE FIVE SENSORS

HEAVY-METAL
BURDEN

lead · mercury
cadmium · arsenic

aluminum

D A M A G E S I G N A L · F R O N T D O O R 8,6

P2X3 ATP-gated

Metals poison mitochondria & deplete
GSH → cell lysis → ATP spill

S U S T A I N E D E N G I N E 8,4

PGE2 · COX-2

Metal-driven ROS → NF-κB → COX-2
chronic inflammation

O X I D A T I V E S E N T I N E L 9

TRP · TRPA1

ROS & electrophilic metals
gate TRPA1

A M P L I F I E R 7

CGRP · CLR · RAMP1

Downstream of TRP &
neurovascular injury

S A F E T Y A R M · S A P P E D 12,13

PACAP / VIP · PAC1 · VPAC1/2

Mito poisoning starves the energy-
dependent VIP resolution arm

thick = primary route · dashed = downstream · gold = resolution arm suppressed
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C O M P A N I O N  T O  F I G U R E  2  ·  T H E  F I V E - S E N S O R  C O N V E R G E N C E

Chronic stress — the top-down trigger

Stress inverts the water-damaged-building pattern: rather than an external toxin knocking out the resolution
arm, it floods the danger receptor of the same axis (PAC1) from the top down.

FIGURE 4.  Stress floods the PAC1 danger receptor directly and amplifies through CGRP and PGE2, sensitizing
P2X3 and TRP — while draining the VIP / α-MSH safety arm from within. Where a water-damaged building knocks
the resolution arm out from outside, stress overruns it from inside.

In one line. Stress is the top-down trigger: it floods the PAC1 danger receptor and drains the very VIP /
α-MSH safety arm that would switch the alarm off — the mirror image of how a water-damaged
building knocks that arm out from outside.

CHRONIC STRESS → THE FIVE SENSORS

CHRONIC
STRESS

sleep loss · circadian
anticipatory anxiety
sensory overload

P R I M A R Y D R I V E R · T O P - D O W N 10,11

PACAP / VIP · PAC1 · danger

Limbic & HPA load drive PAC1; the
same surge drains VIP / α-MSH

A M P L I F I E R 7,11

CGRP · CLR · RAMP1

Autonomic & PACAP drive →
CGRP release, neurovascular flare

S U S T A I N E D E N G I N E 4

PGE2 · COX-2

Sympathetic & glucocorticoid
dysregulation → IL-6 / COX-2

D A M A G E S I G N A L 6

P2X3 · ATP-gated

Sympathetic ischemia & central
ATP release → P2X

S E N S I T I Z E D 19

TRP · TRPV1

Stress kinases (PKA / PKC)
lower the TRPV1 threshold

thick = primary route · dashed = downstream · gold = resolution arm suppressed
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C O M P A N I O N  T O  F I G U R E  2  ·  T H E  F I V E - S E N S O R  C O N V E R G E N C E

Radiation / EMF

The best-evidenced EMF footprint is oxidative-inflammatory — field-driven reactive oxygen species — so the
PGE2 engine leads, with a proposed voltage-gated-calcium entry feeding the Ca²⁺ arm.

FIGURE 5.  EMF’s best-supported footprint is oxidative-inflammatory: field-driven ROS fire PGE2 and gate TRP,
with a proposed VGCC→Ca²⁺ entry feeding P2X3 and CGRP downstream — while the autonomic VIP arm is strained.
Mechanisms here are hypothesized, not settled (see caveat).

In one line. EMF’s best-supported footprint is oxidative-inflammatory: field-driven ROS fire PGE2 and
gate TRP, with a proposed VGCC→Ca²⁺ entry feeding P2X3 — while the autonomic VIP arm is strained.

Caveat. Non-thermal EMF mechanisms are scientifically contested. Some reviews conclude that fields
at standard guideline limits are far too weak to gate voltage-gated calcium channels, and the RFR–
oxidative-stress link, while reported in most studies, is not settled. These connectors are presented as a
mechanistic hypothesis, not established causation.

RADIATION / EMF → THE FIVE SENSORS

RADIATION
/ EMF

RF / microwave · Wi-Fi
power-frequency ELF

static & pulsed fields

S U S T A I N E D E N G I N E · F R O N T D O O R 17,4

PGE2 · COX-2

RF/microwave ROS → NF-κB → COX-2
(93/100 studies: oxidative)

O X I D A T I V E S E N T I N E L 9,17

TRP · TRPA1

Field-driven ROS gate TRPA1;
electro-sensitivity overlap

C a ² ⁺ / D A M A G E 16,6

P2X3 ATP-gated

Proposed VGCC → Ca²⁺ overload →
cell stress & ATP release

A M P L I F I E R 7

CGRP · CLR · RAMP1

Downstream neurogenic
inflammation & vascular flare

S A F E T Y A R M · S T R A I N E D 18,12

PACAP / VIP · PAC1 · VPAC1/2

Autonomic & mast-cell activation;
resolution arm strained

thick = primary route · dashed = downstream · gold = resolution arm suppressed
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C O M P A N I O N  T O  F I G U R E  2  ·  T H E  F I V E - S E N S O R  C O N V E R G E N C E

Chronic infection

Infection  is  the  one  trigger  that  sensory  neurons  sense  directly:  bacterial  products  and  LPS  gate  TRP  on
nociceptors without waiting for the immune system, making TRP the front door.

FIGURE 6.  Infection is the trigger nociceptors sense directly: bacterial products and LPS gate TRP, PAMPs
drive PGE2, lysis spills ATP onto P2X3, and the nociceptor–immune axis amplifies CGRP — while VIP / α-MSH
resolution is suppressed.

In one line. Infection is the trigger nociceptors sense directly: bacterial products gate TRP, PAMPs
drive PGE2, lysis spills ATP onto P2X3, and the nociceptor–immune axis amplifies CGRP — while VIP /
α-MSH resolution is suppressed.

CHRONIC INFECTION → THE FIVE SENSORS

CHRONIC
INFECTION

bacterial · LPS / PAMPs
viral reactivation
fungal · biofilm

F R O N T D O O R · D I R E C T S E N S I N G 14,15

TRP · TRPA1

LPS & bacterial products directly
gate TRPA1 on nociceptors

S U S T A I N E D E N G I N E 4

PGE2 · COX-2

PAMPs via TLR → NF-κB → COX-2
cytokine cascade

D A M A G E S I G N A L 6

P2X3 ATP-gated

Cell lysis & pyroptosis spill
ATP (DAMP) onto P2X3

A M P L I F I E R 15,7

CGRP · CLR · RAMP1

Nociceptor-immune axis →
CGRP neurogenic inflammation

S A F E T Y A R M · S U P P R E S S E D 13,12

PACAP / VIP · PAC1 · VPAC1/2

Persistent load dysregulates VIP;
MARCoNS exotoxin degrades α-MSH

thick = primary route · dashed = downstream · gold = resolution arm suppressed
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S Y N T H E S I S  ·  R E A D I N G  T H E  S I X  M A P S  T O G E T H E R

Different doors, one room

Across six exposomes the same five-sensor network is recruited — but the dominant entry point differs, and
that is what makes the maps clinically useful. Naming the front door names the lever: the pathway to intercept
first, and the reason single-target therapy underperforms when several doors are open at once.

D IFFERENT DOORS, ONE ROOM

Water-damaged building immune engine (PGE2) & TRP front door; MARCoNS
degrades the α-MSH safety arm

Chemical exposure the chemical channel itself (TRP); resolution arm
outpaced by detox load

Heavy-metal burden the mitochondrion → ATP spill (P2X3); resolution arm
starved of energy

Chronic stress the danger receptor (PAC1) top-down; resolution arm
drained from within

Radiation / EMF oxidative-inflammatory engine (PGE2 / ROS); proposed
VGCC→Ca²⁺ entry · contested

Chronic infection direct neural sensing (TRP) + PAMP engine; resolution arm
suppressed

Six doors, one room: every trigger converges on the mitochondrial Cell Danger Response, and every recovery
must restore the VIP / α-MSH resolution arm to close the gate.

R E F E R E N C E S  ·  C O N N E C T O R  C I T A T I O N S
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Figure 5 (EMF): refs 16–18 (non-thermal VGCC / oxidative / mast-cell effects) are contested and presented as
hypothesis. Educational synthesis — not a substitute for clinical judgment.
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