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This document is the first in a "Fish and Human
Nutrition" series, which seeks to help consumers make a
knowledge-based decision when choosing their seafood.

Introduction

Fish is an essential component of a well-balanced diet.
Not only is fish a good source of protein, but it also
provides essential fatty acids such as omega-3, vitamins
such as vitamin D, and minerals such as selenium (Se)
(Khalili Tilami and Sampels 2017). The American Heart
Association (AHA) recommends eating at least two
servings (3.5 oz) of nonfried fatty fish (e.g., salmon or
sardines) weekly for health. However, consumers are
concerned about exposure to mercury through fish
consumption. The degree of exposure to mercury
depends on both the amount and the type of fish
consumed. Additionally, recent studies have shown that
Se can prevent mercury poisoning (Berry and Ralston
2008). To better understand the risk of mercury
exposure through seafood consumption, understanding
selenium-mercury interaction is useful.

What is selenium (Se)?

Selenium is an essential trace mineral, which means it
comes from foods consumed but is only needed in small
amounts. Foods that contain Se include grains, red
meat, poultry, and fish (National Institutes of Health
2021), with higher Se content found in fish. The
Recommended Dietary Allowance for Se is 55
micrograms (ug) for adults older than 18 years. Selenium
is a powerful antioxidant that may reduce cancer risk,
and it is essential for thyroid function and the immune
system (Tapiero et al. 2003).

Severe Se deficiency (intake <20 pg per day) has
adverse health effects and was initially associated with
fatal heart disease (Li et al. 1985). It is now known that
Se deficiency is linked to multiple neurological disorders,
such as congenital muscular dystrophy, autism,
Alzheimer's disease, and brain tumors, and to other
chronic conditions, such as diabetes and liver diseases
(Coppinger and Diamond 2001). In addition, conditions
associated with increased oxidative stress or
inflammation, such as rheumatoid arthritis, pancreatitis,
asthma, and even obesity, are linked to Se deficiency
(Roy et al. 1995; Ramauge et al. 1996; Behne et al.
2000; Combs and Lu 2001).
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How does Se help detoxify mercury?
Mercury exists in fish due to natural processes and
human activity. Methylmercury has an adverse effect on
the central nervous system, particularly the developing
brain of a fetus. Mercury has a strong binding affinity for
Se and acts as a Se magnet that produces a mercury-
selenium substance that is not absorbable in the human
body (Ralston et al. 2016). As a result of this new
compound, the mercury will be removed from the body
before it is deposited in fatty tissue and causes damage.
Because this mercury-selenium interaction effectively
prevents mercury absorption, scientists are modifying
the concept of mercury toxicity (Ralston et al. 2016). To
efficiently bind to mercury and produce the Se-containing
antioxidant compounds that benefit us, it is critical that
we maintain an adequate level of Se in our body, which
can be achieved by a diet rich in Se.

Can Se help minimize the risk of
mercury exposure from fish

consumption?

Fish and seafood are good sources of the long-chain,
omega-3 polyunsaturated fatty acids DHA
(docosahexaenoic acid) and EPA (eicosapentaenoic
acid) (Khalili Tilami and Sampels 2017). It is essential to
understand the real risk of avoiding fish versus the
potential risk of methylmercury exposure from eating
fish. EPA and DHA are vital for neurological
development during the early years of life and are
believed to benefit cardiovascular health (Kris-Etheron
and Harris 2002). Ocean fish are an excellent source of
Se (Table 1), and the overall risk of consuming mercury
can be minimal. Dietary sources of Se, particularly
selenium-rich fish, minimize the risk of mercury
exposure. One of the few studies that showed evidence
of the detrimental effects of eating seafood was
associated with maternal consumption of pilot whale.
This marine mammal contains more mercury than Se
(George et al. 2011). In addition, epidemiological studies
have highlighted the positive effects of fish consumption
during pregnancy. Children whose mothers consumed at
least 21 ounces of fish per week during pregnancy
demonstrated higher neurocognitive function compared
to children whose mothers did not consume fish during
pregnancy (Davidson et al. 1998; Myers and Davidson
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1998; Hibbeln et al. 2007; Oken et al. 2008; Lederman et
al. 2008).

Table 1. Selenium Health Benefit Value of various fish
species (Farzad et al. 2019; Ralston et al. 2019).
Positive HBV means that fish are safe regarding mercury
toxicity.

Fish Species Health Benefit Value of Se
Nile tilapia 11.83
Beigey tuna 11.47
Skipjack tuna 19.61
Swordfish 0.28
Mako shark -16.44
Pilot whale -14.79

Se and mercury interaction is complex and depends on
various factors, such as the forms of Se and mercury,
relative amounts of each, and the organ in which they
are interacting (Spiller 2017). An index called the Se
Health Benefit Value (HBV) has been developed to
assess the mercury risk associated with various types of
fish. A positive HBV value means that the fish has a
higher concentration of Se than mercury, and it is safe to
eat because all the mercury will be offset by Se. A
negative HBV value means that the mercury
concentration exceeds the Se concentration, and
consumption of the fish may result in mercury
exposure.The HBV index is conservative and does not
account for other dietary Se sources or Se reserves
already present in the body (Ralston et al. 2016; Ralston
et al. 2019). Table 2 shows the HBV of Se available for
some freshwater and marine fish. It is important to note
that despite their positive HBV values, some types of fish
with relatively high mercury content, such as swordfish

and bigeye tuna, are considered inappropriate choices
for children and pregnant/lactating mothers.

How much fish should we eat to

reduce mercury toxicity?

The current federal advisory for fish consumption does
not account for the Se-mercury interaction. The Food
and Drug Administration (FDA), in coordination with the
Environmental Protection Agency (EPA), has an
advisory for fish and methylmercury called “Advice about
Eating Fish" (FDA 2021). This document contains the
consumption advice on specific amounts and types of
fish to improve health and developmental outcomes
while minimizing risk from methylmercury for pregnant
and nursing women, women of childbearing age, and
anyone who prepares food for young children. Fish
species vary in the extent to which they pose a risk of
methylmercury exposure to the consumer. The FDA and
EPA advisory document categorize fish species into
consumption frequencies (Table 1) linked to
recommendations that minimize the risk for such
exposure while encouraging fish consumption.

For an adult, 1 serving = 4 ounces, and the EPA-FDA
recommendation is to eat 2 to 3 servings a week from
the "Best Choices" list (or 1 serving from the "Good
Choices" list). For children, a serving is 1 ounce at age 2,
increasing to 4 ounces by age 11.

If you are eating fish that are caught by family and
friends in local lakes, rivers, and coastal areas, check
the local advisory about the safety of those fish. To find
advice about eating fish from Florida waters, you can
check the Florida Department of Health Fish Advisory.

Table 2. EPA-FDA advice regarding fish consumption for pregnant and nursing women, women of childbearing age,

and people who prepare food for young children (FDA 2020).

Recommendation

Fish

Best Choices
Eat 2 to 3 servings a week

Adult serving = 4 oz;
Children’s serving (aged 4—7
years) =2 oz

Anchovy, Atlantic croaker, Atlantic mackerel, Black sea bass, Butterfish, Catfish, Clam, Cod,
Crab, Crawfish, Flounder, Haddock, Hake, Herring, Lobster (American and spiny), Mullet,
Oysters, Pacific chub mackerel, Perch (freshwater and ocean), Pickerel, Plaice, Pollock,
Salmon, Sardines, Scallops, Shad, Shrimp, Skate, Smelt, Sole, Squid, Tilapia, Trout
(freshwater), Tuna (canned light), Whitefish, Whiting

Good Choices
Eat 1 serving a week

Adult serving = 4 oz;
Children’s serving (aged 4—7
years) =2 oz

Bluefish, Buffalo fish, Carp, Chilean sea bass/Patagonian toothfish, Grouper, Halibut, Mahi-
mahi/dolphinfish, Monkfish, Sablefish, Sheepshead, Snapper, Spanish mackerel, Striped bass
(ocean), Tilefish (Atlantic Ocean), Tuna (albacore/white tuna, canned and frozen), Tuna
(yellowfin), White croaker/Pacific croaker

Choices to Avoid

Highest mercury level (bigeye)

King mackerel, Marlin, Orange roughy, Shark, Swordfish, Tilefish (Gulf of Mexico), Tuna
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