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Perspectives

Methylmercury exposure 
and developmental 
neurotoxicity
We are concerned that certain aspects of 
the systematic review on methylmercury 
(MeHg) exposure from seafood con-
sumption and the risk of developmental 
neurotoxicity published in the Bulletin 
of World Health Organization could be 
misinterpreted.1 Specifically, the review 
does not address the issue of whether 
naturally-occurring, background levels 
of prenatal exposure to MeHg from ma-
ternal fish consumption causes adverse 
neurodevelopmental effects in children. 
In our opinion, the title suggests that 
the article addresses this key issue, but 
the search terms used to review the lit-
erature and the text of the review itself 
clearly indicate that the focus is limited 
to assessing MeHg levels in infants, 
pregnant women, mothers and women 
without children. The authors base their 
conclusions about developmental neu-
rotoxicity on whether or not exposures 
exceed the proposed permissible toler-
able weekly intake (PTWI) of 1.6 μg of 
MeHg per kg body weight, established 
by the Food and Agriculture Organi-
zation (FAO) and the World Health 
Organization (WHO) in 2003. This 
PTWI was derived from risk assessment 
procedures using epidemiological data 
and is used in risk characterization. It 
includes a safety factor to account for 
uncertainty in the exposure-response 
data and pharmacokinetics of MeHg. 
Our concern is that the readers might 
assume that this article reviews the evi-
dence on which reference values were 
based. In fact, the authors review the 
evidence for exposure above the refer-
ence value. The distinction is important 
since fish is not only the primary human 
source of MeHg exposure, but it is also 
an essential part of daily nutrition for 
over 2.9 billion people worldwide, most 
of whom reside in developing countries 
with limited nutritional and health 
resources.2

One of the articles identified in the 
systematic search was the Seychelles 
Child Development Study, which was 
cited as demonstrating “…an association 
of exposure in utero with developmental 
neurotoxicity…among populations that 
consume seafood regularly.” The study 
assessed prenatal exposure of MeHg and 
measured a median 5.9 μg/g (range: 0.5–
26.7) of total mercury in maternal hair. 
However, it is incorrect to use this study 
to suggest adverse associations between 
prenatal MeHg exposure and children’s 
development, since no such association 
was found. The abstract of the Seychelles 
Child Development Study states “…no 
association between the maternal hair 
mercury level during pregnancy and an 
adverse neurodevelopmental outcome 
of the child was identified…”3 Indeed, 
twenty-five years of cross-sectional and 
longitudinal studies in the Seychelles 
where pregnant mothers consume on 
average over 10 fish meals per week sug-
gests that the benefits of fish consump-
tion significantly outweigh the possible 
risks of background MeHg exposure.4,5

The nutritional benefits of fish are 
considerable. Fish contain many nutri-
ents, including lipids that are essential 
for human health. Lipids constitute 
approximately half of the human brain 
and a substantial part of these lipids are 
docosahexanoic acid (DHA). However 
our body can only synthesize about 5% 
of the DHA it needs and must take up 
DHA from other sources. Fish is the 
primary source of DHA in our diet.

Exposure to high levels of MeHg 
from industrial contamination in Mina-
mata and Niigata in Japan has clearly 
shown that at a high level of exposure it 
is a neurotoxicant and that the develop-
ing fetus is most sensitive to its effects.6 
However, there is uncertainty about the 
level of exposure that causes toxicity 
and whether evidence supports a causal 
link between maternal consumption 
of fish contaminated by current back-
ground levels of MeHg and children’s 
neurodevelopment. In 2010, FAO/
WHO reassessed the evidence related 

to fish consumption and MeHg expo-
sure. The report established guidelines 
for fish consumption and stated “when 
comparing the benefits of LCn3PUFAs 
[long chain n-3 polyunsaturated fatty 
acids] with the risks of methylmercury 
among women of childbearing age, 
maternal fish consumption lowers the 
risk of suboptimal neurodevelopment 
in their offspring compared with the 
offspring of women not eating fish in 
most circumstances evaluated.” The re-
port recommended that member states 
“acknowledge fish as an important food 
source of energy, protein and a range of 
essential nutrients and fish consump-
tion as part of the cultural traditions 
of many peoples” and “emphasize the 
net neurodevelopmental benefits to 
offspring of women of childbearing age 
who consume fish, particularly pregnant 
women and nursing mothers, and the 
neurodevelopmental risks to offspring 
of women of childbearing age who do 
not consume fish.”7

Policy-makers, especially in low- 
and middle-income countries where fish 
consumption is high and resources are 
limited, will be best served by present-
ing a balanced view of the evidence of 
the benefits and possible risks of a diet 
rich in ocean fish. Although we have not 
found evidence that the levels of MeHg 
exposure achieved by fish consumption 
in the Seychelles cause developmental 
neurotoxicity, we fully support the 
Minamata Convention on mercury 
regulation8 and encourage others to 
do the same. Pollution of all kinds is a 
public health problem and we all have a 
moral obligation to future generations 
to prevent it. ■
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