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Introduction 

• Acrylamide (ACR),  
– An odorless organic chemical,  
– ACR forms in various carbohydrate-rich foods 

that are subject to high heat (>120°C) 
• Methyl Mercury (MeHg), the most common 

organic form of mercury,  
– MeHg is capable of bioaccumulation in the 

environment and biomagnification in the food 
chain, especially fish.  

– MeHg in the body forms a water soluble 
compound that can easily attach to sulfur atoms 
of thiol ligands and cross the blood brain barrier.  
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). ACR formation is due to the Millard reaction between reducing sugars (such as glucose and saccharose) and the amino acid Asparagine (Asn) [2]. The fact that ACR is ubiquitous in the human diet recently raised worldwide attention regarding its health effect, since it is a known neurotoxic compound in humans and animals, as it increases oxidative stress in nervous system and has the potential to be a carcinogen in humans [11]. ACR is also prevalent in occupational environments which could cause an additive or synergistic effect. The carcinogenicity of ACR can be attributed to its metabolite glycidamide, which has an epoxide structure and is more toxic at lower concentrations [16].It is also used in manufacturing, such as in battery, thermometer, and barometer production. Mercury exists in three forms: elemental mercury (Hg0), inorganic salts known as mercuric chloride, and organic compounds, primary as methyl mercury (MeHg).  Mercury can cause toxicity at very low concentration and is capable of bioaccumulation in the environment and biomagnification in the food chain. In the environment, the inorganic species of mercury is converted in to its organic states [6].



Routes of Exposure 
• Dermal Contact 

– Acrylamide exposure can occur in the workplace.  
– Elemental Mercury is used in some industrial processes. (Batteries, 

paints) 
• Organic Hg is used in fungicides and insecticides, processed woods, and vaccines. 

• Inhalation 
– Acrylamide is inhaled in Tobacco smoke  

 
• Ingestion  

– Acrylamide  
• Potato Chips - 1249 μg/kg 

French Fries - 351 μg/kg 

– Mercury (Organic) 
• Seafood (Fish) 
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Average Dietary Intake Estimated by WHO (general population)Acrylamide 0.3-0.8 μg/kg/day PEL 40 ug/kg/dayACGIH 0.03mg/m3Mercury 23.6 μg/kg/day No known safe levels



Neural Disruption 
• Both Acrylamide and Mercury 

induce cells to premature cell 
death (Apoptosis) by depletion of 
thiol (Glutathione) reserves. 
 

• It has been shown that type-2 
alkenes like ACR reacting with 
specific cysteine residues on 
cellular proteins to impair protein 
function.  
 

• It can be shown that disruption of 
the NO pathway by ACR will have 
significant effect on presynaptic 
function. Cysteine adduct 
formation will inactivate the 
presynaptic proteins.  

ACR
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1) Early research was based on the idea that ACR produced central–peripheral distal axon degeneration and, therefore, research was focused on possible axonal sites of action such as axonal Na+/K+-ATPase.2) Research shows that ACR reacts with Cys342 thus inhibiting presynaptic Na+-dependent dopamine transporter function. 3) These proteins are replaced slowly and damaged cells will accumulate as the rate of removal by protein turnover exceeds the rate of adduct formation



Similar Mechanisms of Action 

• Neurotransmitter Disruption 
– Both Mercury and Acrylamide bind to thiols such as 

Glutathione disrupting neural transmission   
• Promote Genomic Instability 

– Mercury increases  expression of L1 RNA 
– Acrylamide binds to glutathione forming glycylamide, a 

DNA toxin. 
• Promote Neural Cell Death  

– Acrylamide binds with Tubulin (sulfhydryl) in axon resulting 
in deconstruction 

– Mercury increases Glutamate  in synaptic cleft. Leads to 
Calcium  in neuron.  Creates pathways leading to 
apoptosis 
 



Conclusion 
• Humans are exposed to both mercury and 

acrylamide  
• Both molecules are capable of crossing the blood-

brain-barrier and accumulating in the cerebral 
cavity 

• Both molecules are neurotoxins and bind to thiols 
such as glutathione disrupting neural pathways.  

• It is possible that co-exposure can lead to an 
additive effect 

• If some other condition exists to limit the 
production of glutathione then a synergistic effect 
may occur.   
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