UCD Research and Innovation

& & i

QUELQ UCD Impact Case Study
W

Selenium named after Selene, the
Greek goddess of the moon, lights
up a link to cancer prevention.
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“Liver cancers are often diagnosed
at late stages and have limited
treatment options. Further research
is needed into the modifiable
determinants of these cancers and
effective prevention strategies”

(Dr Mazda Jenab, WHO-IARC, on the
importance of the research findings)
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Selenium is a chemical element essential for human health present

in certain foods. We need a small amount of this micronutrient to

make proteins, called selenoproteins, some of which help remove S E L E N

free radicals that cause DNA damage. .
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Low levels of selenium have been linked to the development of SBE Ol S B es Caics

cancer and other chronic diseases®. Due to differing soil selenium ’ a

levels and resultant food content, many Europeans receive a . e :

relatively low amount of dietary selenium compared with North ﬁ’

Americans for example (image 2). b Y :

In this research, higher blood levels of both selenium and |

Selenoprotein-P (which distributes selenium around the body) were

linked in both men and women to a significantly lower risk of

developing colorectal cancer (especially in women for this cancer)

and liver cancer, even when considering other major risk factors for

these cancers*

The research was based on the large, long-term European ROOSTER @
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Prospective Investigation of Cancer and Nutrition Cohort (EPIC), il
asty IFis potalioes
where in the 1990s around 500,000 people across 10 European G mge naturally 1-nri1-1:eii jnl!-ti:;]l-nium

countries donated blood samples and provided detailed — ‘
information on their diets and lifestyles.




The investigators measured selenium and Selenoprotein-P in
blood from over 1,200 people who eventually developed
colorectal or liver cancer compared to an equal number in the
study who remained cancer-free.

The latest findings from this work provide the most
comprehensive existing evidence that inherited genetic
changes impacting selenium metabolism are also linked to
colorectal cancer development in areas of marginally low Se
status, such as Europe®.

The research involves colleagues at the International Agency
for Research on Cancer (IARC), Lyon, France; Charité-
Medical School Berlin, Germany; Newcastle University, UK,
and EPIC collaborators.
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RESEARCH IMPACT

A World Health Organization (WHO)-IARC press release
highlighted the importance of the research findings for
cancer prevention, where Dr Jenab, a senior WHO-IARC
scientist and co-author, noted that “Liver cancers are often
diagnosed atlate stages and have limited treatment options.
Furtherresearchisneededintothe modifiable determinants
of these cancers and effective prevention strategies”®.

As highlighted in an interview with Dr Hughes by News-
Medical’and the 2017 HRB health-research-in-action report?,
the findings are informing current debate about Dietary
Reference Intakes (DRIs) to the resultant beneficiaries such
as governmental health boards and nutritional bodies.

In general, although dependent on sex and life-stage such as
pregnancy, our research suggests a blood selenium
concentration of approximately 120 ng/ul is required,
corresponding to an adult DRI of about 80 pg/day. This is
higher than current recommendations by the WHO (16-40
Mg/day), the USA Food and Nutrition Board (55 pg/day), but
comparable with the latest 2014 European Food Safety
Authority (EFSA) RDI of 70 pg/day°.

Selenoprotein-P level as a functional (biologically working)
measure of selenium in the body offers a more accurate
approach to identify and monitor people who could benefit
from increased dietary selenium (or as a supplement).

To this end, Prof Lutz Schomburg, a senior collaborator,
developed a company (selenomed.com) to improve selenium-
related clinical diagnostics.

Within UCD, Dr Clare Corish leads a study to improve
prescribing of oral nutritional supplements by Irish doctors.
The detailed results of Dr Hughes’ work on the optimal range
of selenium levels will enable evidence-based clinical advice
and maximize public health benefit. The use of selenium
diagnostic devices such as Selenoprotein-P-selenomed,
requiring only a pinprick of blood, would be ideal for use in
primary health clinics.

Thus, will individuals with low selenium levels or certain gene
variants benefit from increased selenium intake? Although the
results of this work contribute to accumulating evidence
indicating an important role of selenium and selenoproteins
for cancer prevention, further examination of these findings
in other populations is required before more definite public
health recommendations.




The evidence fora medical benefit of selenium supplementa-
tion is not as robust as the evidence linking low selenium to
disease risks. A recent expert review by Dr Hughes and Prof
Schomburg highlighted another significant impact of the
findings —in recommending future randomized control trials
(RCTs) to include individuals with the risk range of selenium
intake (best ascertained by measuring Selenoprotein-P that
canreliablyreflectnutrientstatus), applicable use of different
forms of selenium, and how previous costly RCTs that showed
no benefit were probably due to most study participants
already having selenium levels sufficient for adequate
selenoprotein activity and whom should not have been given
extra nutrients®.

A national program of adding selenium to fertilizers in Finland
indicated that selenium levels can be safely increased on a
population-wide basis in low selenium areas'® Advisory-
governmental bodies of Ireland and other European countries
should consider whether to implement a similar policy.
Knowledge of optimal levels of selenium in our diet and for
improved animal health is prevalent in the livestock and
agricultural industry such as Alltech (alltech.com/sel-plex).

Dr Hughes has provided scientific advice to Selena (selena.ie),
a family-farm from Dublin harvesting potatoes in selenium-
enriched soils (image 1), and nutritious foods are preferable to
taking supplements.
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