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The truth about selenium
Saturday, 1 March 2008

By Nicholas V.C. Ralston, Ph.D.  and Laura J. Raymond, Ph.D.

Essential element promotes health, counters mercury

The roles of selenium in human health are only beginning to be understood. Researchers are learning this trace element is
essential for immune function and is required for the function of vital tissues such as brain and hormone-producing
organs. Tissues such as pituitary and adrenal glands, ovaries and testes are protected from oxidative damage by enzymes
that require selenium in order to function.

Traditional cultures’ recognition that �sh is “brain food” is proving true in
modern research.
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Recent studies in the United States found increased selenium intake can cut the incidence of prostate cancer in half. The
low selenium status of people living in certain regions of China make them more susceptible to viral illnesses such as
hepatitis C, but selenium supplementation increases their resistance and diminishes the risk of developing liver cancer.

Finland has added selenium to its fertilizers to increase selenium levels in food products, and Sweden has found that
adding small amounts of selenium to lakes can diminish the amount of methylmercury present in the water bodies’ �sh by
more than 75 percent in just three years. Many nations are making efforts to import foods with higher selenium contents
and paying premium prices for selenium-rich foods.

Fish: brain food, source
Fish has always been recognized as “brain food” by traditional cultures, and recent research appears to con�rm this
observation. In addition to being a great source of omega-3 fatty acids, ocean �sh are among the richest sources of
dietary selenium. Out of 1,100 foods ranked in order of selenium contents by the United States Department of Agriculture,
ocean �sh are 17 of the top 25 sources.

Although seafood is universally considered a healthy source of protein, some epidemiological studies have reported harm
to children from maternal seafood consumption, while other studies found increasing consumption of ocean �sh
bene�cial. Why is it so di�cult to reconcile these contrasting �ndings? One reason relates to how seafood safety is
assessed.

Seafood safety
Several studies have examined seafood for the presence of methyl-mercury. Yet indexing seafood safety exclusively on
the basis of how much methylmercury it contains can lead to the impression that all seafoods are potentially harmful
because they all contain some methyl-mercury. This is certainly not the case, but the perception arises because people
with poor understanding of biology tend to mistakenly believe that if exposure to a lot of something is harmful, so is
exposure to a little. 

When discussing the mercury issue, it is important to keep things in perspective. There are many health bene�ts from
seafood that need to be considered, and when ocean �sh are eaten, it is foolish to forget about them. Selenium provides
some of these bene�ts.

Mercury sequesters selenium
Among the host of critical functions performed by selenium-dependent enzymes (selenoenzymes) in tissues such as brain
and hormone-producing organs, one of the most crucial appears to be protecting them from oxidative damage. Mercury,
however, can reduce the oxidative protection.

A new hypothesis that mercury “sequesters” selenium is strongly supported by research that helps explain numerous
aspects of the molecular mechanisms of mercury toxicity and selenium’s protective effects against mercury toxicity. 

When mercury sequesters selenium in the body, selenoenzyme activities are impaired, and increasing oxidative damage
occurs in vital and vulnerable tissues such as brain. However, if there is a su�cient supply of dietary selenium to offset the
amount lost to mercury sequestration, normal rates of selenoenzyme activity can be maintained and oxidative damage is
prevented.

Maternal exposure to methyl-mercury can be harmful to developing children if the amount of mercury in the mother’s
bloodstream prevents selenium from being consistently delivered to her developing child across the placenta. If the proper
amounts of nutrients are not delivered, the child’s developing brain and body can become nutritionally de�cient. Therefore,
it is essential for mothers to eat foods that are rich in nutrients such as selenium to maintain healthy brain growth in their
developing children.



5/30/2019 The truth about selenium « Global Aquaculture Advocate

https://www.aquaculturealliance.org/advocate/the-truth-about-selenium/?headlessPrint=AAAAAPIA9c8r7gs82oWZBA 3/4

Selenium-health bene�t value
An accurate re�ection of seafood safety requires a comprehensive evaluation of the bene�cial effects of nutrients in the
seafood as well as the amounts of mercury that are present. The Selenium-Health Bene�t Value (Se-HBV) has been
proposed as a protective and informative seafood safety criterion, since it considers the amounts of both mercury and
selenium in �sh. Consumers provided with seafood Se-HBVs can easily distinguish “healthy” seafoods from those that are
potentially harmful.

Se-HBVs are positive for bene�cial seafoods and negative for those that are potentially harmful. The magnitudes of the
values are directly proportional to their health-promoting or harmful effects. The Se-HBVs of typical varieties of ocean �sh
are highly positive, but negative Se-HBVs are characteristic of seafood such as mako shark that are considered harmful at
certain levels of consumption.

Studies show variant Se-HBVs
Studies performed in New Zealand and the Faroe Islands that reported the harmful effects of consuming seafood high in
methylmercury formed the basis of warnings about maternal consumption of seafood. But look at the seafood consumed
and measured in these studies. The New Zealand studies measured shark meat that contained up to 4.4 ppm mercury,
and the pilot whale meat eaten in the Faroes contained an average of 3.3 ppm mercury. The Se-HBVs of these meats are
highly negative, ranging around -100.

In contrast, studies conducted in the Seychelles found no harmful effects of maternal �sh consumption from their
methylmercury exposure. This has perplexed some researchers because the average mercury exposure of mothers in the
Seychelles was actually greater than that in the Faroes.

Part of the reason no harmful effects were seen in the Seychelles was undoubtedly because the ocean �sh their residents
ate contained far less mercury than the sharks of New Zealand or the pilot whales of the Faroe Islands. But here is the
other factor: The rich amounts of selenium and relatively low levels of mercury in �sh consumed in the Seychelles resulted
in an average Se-HBV calculated at 173.

U.K. study
The most recent and by far largest study of the effects of maternal seafood consumption on child outcomes was
performed in the United Kingdom. The number of mothers and children included was larger than all of the other studies
combined, and the number and variety of child performance measurements done on each child were far more extensive.
The study was also the �rst done on mothers who ate moderate amounts of typical varieties of seafoods. Therefore, the
�ndings of this study are very applicable to seafood-eating populations in the rest of the world.

The U.K. study found that the scholastic and social performances of children were proportional to the amount of seafood
their mothers ate during pregnancy. Children of mothers who avoided eating ocean �sh during pregnancy were more likely
to have lower intelligence quotients and poorer social and scholastic abilities.

The Se-HBVs for the white �sh (87), oily �sh (288) and shell�sh (233) consumed in the United Kingdom are all positive.
Therefore, �nding health bene�ts in mothers who consumed these seafood would be expected.

(Editor’s Note: This article was originally published in the March/April 2008 print edition of the Global Aquaculture
Advocate.)
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