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The traditional marine diet of the Inuit comprises sea mammals that may contain high 

concentrations of methylmercury (MeHg), a well known neurotoxic agent which in addition was 

recently shown to induce adverse cardiovascular effects. Conversely, several sea mammal tissues and 

organs frequently consumed by the Inuit are exceptionally rich in selenium (Se) and accordingly, Se 

intake in Inuit is among the highest in the world. Se is an essential element that is of key importance 

to the antioxidant defense system; evidence gathered in fish and marine mammal eating populations 

suggests that a high Se intake may play a role in offsetting some deleterious effects of MeHg 

exposure. In contrast, in populations other than marine food consumers, elevated plasma Se 

concentrations have been recently associated to type 2 diabetes, hypercholesterolemia and/or 

hypertension. Clearly, more information is needed on Se and Hg species found in food items and 

blood samples of the Inuit to better assess the risks and benefits of their traditional diet. Previous 

speciation analyses of marine mammal tissues consumed by the Inuit revealed that while meat 

contains mainly MeHg, Hg-Se insoluble crystals represents a large part of Hg present in liver, would 

reduce Hg bioavailability and related-toxicity for humans. In addition to total plasma Se levels, the 

most common biomarker of Se status, several other biomarkers (e.g. selenoproteins and small Se 

molecules such as selenoneine) have been identified and these may help to better characterize Se 

status and possible Hg-Se interactions among Inuit populations. 

Our research program focuses on the Hg-Se balance and its relation to emerging health issues such 

as diabetes and cardiovascular diseases (CVD) risk factors in Inuit adults, taking into account the 

different species of Hg and Se. Speciation analyses are conducted in bio-banked blood samples from 

900 Inuit adults (18-74y) who participated to the 2004 Inuit Health in Transition Study in Nunavik 

(Canada). Hyphenated HPLC-ICPMS techniques are used to measure plasma levels of 

selenoproteins (selenoprotein P, glutathione peroxidases and selenoalbumin), inorganic Se (Se+4 and 

Se+6) and small selenomolecules (e.g. methyl-selenocysteine, selenomethionine, selenoneine). Blood 

concentrations of MeHg and inorganic Hg are also determined. Participants also agreed to clinical 

measurements (e.g. fasting glucose and insulin, lipids profile, blood pressure, PON1 activity) and 

answered medical and food frequency questionnaires. The relations between biomarkers of exposure 

to Hg and Se and diabetes and CVD risk factors will be examined.  We will also identify the forms of 

Se and Hg present in various traditional foods as well as their bioavailability. These much needed 

data will improve our capacity to assess the risks and benefits of the traditional marine diet in this 

population. 
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