
Dysbiosis and overgrowth of
ethanol/acetaldehyde-producing microbes

Elevated Acetaldehyde 
(portal vein, liver, muscle)

Mast-cell degranulation -> Histamine release; 
(promoted by Oestradiol and decreased by

Androgens, context‑dependent)

DAO + ALDH inhibition -> Histamine clearance
impaired

Histamine increase

H1 on perivascular macrophages -> IL-6

IL-6 -> STAT3 in myofibres

Up GLUT4 & glycogen-synthase -> muscle
glycogen resynthesis (impaired)

H1/H2 on hepatocytes -> glycogenolysis -> liver
glycogen depletion

ROS -> BH4 oxidation

eNOS uncoupling -> elevated Superoxide

NO + Superoxide -> Peroxynitrite (ONOO-)

Peroxynitrite -> further DAO & ALDH inhibition
(feedback)

Sympathetic overdrive, POTS, PEM

Epithelial barrier dysfunction, antigen exposure

Exercise + adaptation response

Histamine potentiates β-adrenergic gain; rebound
hypoglycaemia and ROS elevate sympathetic set-

point

MCAS, elevated sensitivity to even minor
Histamine triggers / sources

Figure 9.Pathway Diagram: A simplified histamine-centric overview of disease model features.
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ME/CFS: Correcting Chronic Mitochondrial Dysfunction

ALDH - Aldehyde Dehydrogenase 
BH4 - Tetrahydrobiopterin 
DAO - Diamine Oxidase 
eNOS - Endothelial Nitric Oxide Synthase  
GLUT - Glucose Transporter 
IL - Interleukin 
MCAS - Mast Cell Activation Syndrome 
NO - Nitric Oxide 
POTS - Postural Orthostatic Tachycardia Syndrome 
PEM - Post-Exertional Malaise 
ROS - Reactive Oxygen Species 
STAT - Signal Transducers and Activators of Transcription 
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