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Figure 1. (a) MeHg toxicity on RBCs. (b) Protective effects of SeN and ESH on RBCs against MeHg exposure. (c) Potential 
effect of MeHg on RDW, showing increased variation in RBC size, which reflects deregulation of homeostasis and 
potential alterations in erythropoiesis, RBC metabolism, and viability. (d) Low RDW, indicating homogeneity in RBC size, 
associated with healthy and functional RBCs, that may reflect the positive impact of SeN and ESH.
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Objectives

Preliminary Results

Conclusion
 Country food plays an essential role for Inuit cultural and spiritual 
well-being. It is also a significant and nutritious food source in a context where 
78% of Nunavimmiut experience some level of food insecurity (10).  High levels 
of MeHg in certain country foods (beluga meat, big/old lake trout, seal liver) 
present challenges for Inuit. This study aims to provide insights to minimize the 
risks associated with MeHg exposure while promoting country food 
consumption. 
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Introduction

*Pregnant women (n=33) were excluded from the analysis as RBC parameters are known to change significantly 
during pregnancy
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What is Qanuilirpitaa? 2017
 Meaning Where are we now? / How are we now?, 
this survey aimed to establish a health portrait of 
Nunavimmiut aged 16 and older, and identify health 
priorities to meet current needs and support the Nunavik 
Regional Board of Health and Social Services in their 
action plan to improve the population's health and 
well-being.
The Qanuilirpitaa? 2017 Health Survey was conducted in 
all 14 communities of Nunavik between late August and 
early October 2017, using the Canadian Coast Guard 
research icebreaker Amundsen. Guided by the principles 
of Ownership, Control, Access, and Possession (OCAP®), 
all studies derived from Qanuilirpitaa? are developed in 
close collaboration with Nunavik institutions, which 
maintain ownership of the data. Map of the 14 Communities of Nunavik, Québec, Canada

Schematic representation of MeHg toxicity mechanisms and pro-
tective effects of SeN and ESH in RBCs

Illustration of how RBCs may be damaged by MeHg and potentially protected by SeN and ESH
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▪ In Nunavik, anemia is prevalent and is a public health issue with multifactorial 
causes, including iron deficiency, chronic inflammation, and unexplained 
factors (1).

▪ Exposure to methylmercury (MeHg), found in some country foods like beluga 
meat (2), may contribute to anemia by binding to hemoglobin (Hb) and 
disrupting Nunavimmiut red blood cell (RBC) function and lifespan (3).

▪ The Nunavik country foods, highly nutritious, providing important sources of 
iron and other key nutrients, also contain exceptionally high levels of two 
structurally related antioxidants, selenoneine (SeN) and ergothioneine (ESH) 
(4), which may help reduce oxidative stress induced by elevated MeHg 
exposure (5).

▪ SeN, very elevated in beluga skin (6), binds to Hb, potentially protecting RBCs 
from oxidative stress and enhancing MeHg detoxification (7).

▪ ESH, quite elevated in caribou meat and beluga skin (6), may also help prevent 
Hb and iron oxidation, providing additional protection for RBC health (8).

 This project aims to explore the associations between MeHg, SeN, and 
ESH with RBC parameters and anemia types, while assessing potential 
interactions among these molecules. The goal is to better understand the 
harmful effects of MeHg on RBCs and the protective roles of SeN and ESH 
in maintaining RBC health and quality.

These RBC parameters 
are essential indicators 
of red blood cell health. 
They assess hemoglobin 
levels (crucial for oxygen 
transport), if the number 
of RBCs is sufficient to 
meet the body’s needs, 
and whether RBC size 
and uniformity fall within 
normal ranges.

Methods
 This study uses data from blood measurements and questionnaires, 
collected during Qanuilirpitaa? 2017, a cross-sectional health survey conducted 
in Nunavik. More details on the survey methodology and laboratory analyses 
can be found in Ayotte et al. 2024 (9).
Statistical analyses are conducted using SAS© software, including descriptive 
analyses, multiple linear regression with interaction terms, and moderation 
analyses.
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Blood levels of Nunavimmiut are high in:

Table 1: Preliminary results for the RDW show a negative association with 
blood Hg and a positive association with blood SeN in both sexes, 
suggesting an harmful effect of Hg and a beneficial effect of SeN on RBCs

a. Models adjusted for age, alcohol and cigarette consumption, which were all associated 
positively with RDW
b. No statistical interaction was found between THg, ESH and SeN
c. log-transformed
*p < 0.05; ** p < 0.01
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