
 

Table 2. Etiology-specific pathophysiology 

Etiology Mechanism 

Shiga toxin-producing 

Escherichia. coli (STEC) 

Hyperuremic syndrome 

(HUS)8,9  

8,9 

Cellular binding & apoptosis: Shiga toxin (Stx2)binds to Gb3 receptors on 

endothelial and neuronal cells, leading to cell injury and dysfunction. Results in 

neuronal membrane depolarization and apoptosis. 

Protein synthesis disinhibition & BBB disruption: Stx inhibits protein synthesis, 

triggers inflammation and coagulation pathways, resulting in thrombotic 

microvascular injury and BBB disruption, allowing the toxin to directly affect the 

brain. 

Renal injury & neurotoxicity: toxin causes microvascular damage resulting in 

acute renal failure and uremia, with accumulation of neurotoxic metabolites that 

further impair brain function.  

Toxic shock syndrome 

toxin (TSST-1) producing  

Staphylococcus aureus10 

Neurotoxicity: TSST-1 exhibits dose-dependent effects by impairing PGE2 (an 

inflammatory modulator) clearance from the cerebrospinal fluid, increasing its 

concentration in the brain, and inducing caspase-dependent neuronal death. 

Bordetella pertussis11  

BBB disruption: toxin transiently disrupts BBB integrity, increasing permeability 

and promoting monocyte infiltration.11 

Litchi fruit6  

Disrupted gluconeogenesis and neuronal damage: Hypoglycin A (HGA) and 

methylenecyclopropylglycine (MCPG) are thought to inhibit MCAD, thereby 

impairing fatty acid β-oxidation and gluconeogenesis. Prolonged hypoglycemia 

induces  oxidative stress and accumulation of toxic intermediates, ultimately leading 

to neuronal damage6  

Lead12 

Calcium mimicry: interferes with calcium-dependent neuronal processes, impairing 

neurotransmitter release, neuronal excitability, and apoptosis regulation.12 

BBB disruption: increases permeability of the BBB, allowing entry of neurotoxic 

substances. 

Carbon Monoxide13 

Mitochondrial inhibition: binds to cytochrome c oxidase, inhibiting aerobic 

respiration, reducing ATP production, and activating apoptotic pathways.13 

Microglial dysfunction: reduces microglial number and function, impairing debris 

clearance and remyelination.13 

Methadone14 

Neurotoxicity and energy deprivation: causes cerebellar and brainstem injury 

through direct toxicity, receptor-mediated excitotoxicity, and exacerbation by hypoxia 

and metabolic acidosis, linked to energy deprivation and mitochondrial dysfunction.14 

Salicylates5 

Mitochondrial injury: the agent causes mitochondrial injury, resulting in 

inhibition of fatty-acid metabolism and elevated ammonia levels. 

Hyperammonemia induces astrocyte edema and diffuse cerebral edema.5 

BBB: blood-brain barrier; Gb3: Globotriaosylceramide; PGE2: Prostaglandin E2; MCAD: Medium-Chain Acyl-CoA 

Dehydrogenase; ATP 
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