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Metabolic trigger

Mineral depletion (Mg?*, P-i, thiamine, iron) + low hepatic
glycogen — low ATP-sensing in hypothalamus and medulla.
Mitochondrial backlog and ROS from acetaldehyde blocks
Complex |, raises NADH and further ROS, causing AMP-K and
HIF-2a to mis-read energy status and fire the “starvation danger”
programme.

Trigger chain

Repeated pain, stress, energy crisis — cortisol and IL-6 prime
tryptophan oxygenase and induce CYP2DG6 in limbic tissue.
Dopamine + DOPAL (via ALDH inhibition) elevate the S-reticuline
branch, via CYP2D6, COMT and P-glycoprotein-assisted export.
Chronic “endogenous morphine” and related alkaloids agonise p-
opioid receptors in the amygdala, NAc and PAG.

Maladaptive feedback

Tonic pg-agonism blunts glutamatergic drive onto the ventromedial
prefrontal cortex, further weakening extinction circuitry. cAMP-
PKA tone drops inside those neurons, locking NMDA receptors in
a low-phosphorylation state and flattening synaptic plasticity, so
new safe memories do not encode. Meanwhile, k-receptor up-
regulation in the dorsal raphe pushes mood deeper into the
negative valence quadrant. This creates a secondary, self-
reinforcing circuit - independent of, but synergistic with hyper-
arousal.

ACTH - Adrenocorticotropic Hormone
ALDH - Aldehyde Dehydrogenase

AMP-K - AMP-Activated Protein Kinase

ATP - Adenosine Triphosphate

BDNF - Brain-Derived Neurotrophic Factor

CFS - Chronic Fatigue Syndrome

CNS - Central Nervous System
CO: - Carbon Dioxide

COMT - Catechol-O-Methyltransferase

CPG - Central Pattern Generator

CRH - Corticotropin-Releasing Hormone

CYP2D6 - Cytochrome P450 2D6
DMN - Default Mode Network

DOPAL - 3,4-Dihydroxyphenyl-Acetaldehyde
EMDR - Eye-Movement Desensitisation & Reprocessing

ENS - Enteric Nervous System

HIF-2a - Hypoxia-Inducible Factor-2 alpha
HPA - Hypothalamic-Pituitary-Adrenal (axis)

IL-6 - Interleukin-6

LC - Locus Coeruleus

LDN - Low-Dose Naltrexone

LTD - Long-Term Synaptic Depression

LTP - Long-Term Synaptic Potentiation

ME - Myalgic Encephalomyelitis

NAD* - Nicotinamide Adenine Dinucleotide (oxidised)
NADH - Reduced Nicotinamide Adenine Dinucleotide

NE - Norepinephrine

NF-kB - Nuclear Factor Kappa-Light-Chain-Enhancer of

Activated B Cells

NMDA - N-Methyl-D-Aspartate (receptor)

PAG - Periaqueductal Grey

PDH - Pyruvate Dehydrogenase (complex)

PFC - Prefrontal Cortex
PKA - Protein Kinase A

PTSD - Post-Traumatic Stress Disorder

ROS - Reactive Oxygen Species
TPP - Thiamine Pyrophosphate
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Figure 17. Pathway Diagram: Simplified overview of proposed nervous system alterations in ME/CFS.
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