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Selenium-Enriched Yeast and
Decreased Oxidative Stress
Implications for Prostate Health & Chronic Disease Risk
By Mark Whitacre, Ph.D., Chief Science Officer and Dr. Geo Espinosa, ND, Integrative -Urology Specialist
For at least a decade, epidemiological
and laboratory research raised awareness
that selenium may protect against certain
cancers. However, clarity on the form
and function for optimum efficacy has
been less understood. For the first time
ever, new research shows that a specific
form of standardized selenium-enriched
yeast (SY), branded as SelenoExcell®,
significantly reduces the biomarkers for
oxidative stress, which are a measure
of healthy aging and reduced risk for
chronic illness and certain cancers. This
new research is but one of many new

opportunities for SY to play a role in
a personalized approach to reducing
oxidative stress and ultimately prostatecancer risk.
Since the Selenium and Vitamin E
Cancer Prevention Trial (SELECT) in 2011,
the trial limitations raised questions about
whether the correct form of selenium was
used in the study. This trial mistakenly
led many to believe that selenium is a
single entity. However newly released,
peer-reviewed clinical research better
defines the importance of selenium
compounds from selenium-enriched

FIGURE 1: Oxidative Stress & Disease Risk
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yeast (SY) and why this is the preferred
form. As this white paper will outline,
new research shows that a standardized
form of selenium-enriched yeast is highly
effective in reducing oxidative stress and
prostate-cancer risk.

Foundational SY Research

When the body’s antioxidant response loses its ability to keep up with oxidative stress,
the damage can speed up the aging process, which presents opportunities for increased
risk of all these diseases and conditions.
SOURCE: NIST, National Institute of Standards and Technology

In 1996, the Nutrition Prevention Cancer
Trial (NPCT) Phase 3 supplementation
trial, published in the Journal of the
American Medical Association ( JAMA),
demonstrated a significant reduction
in cancer in individuals receiving a
daily 200-µg selenium supplement of
SelenoExcell (SEE TABLE).1 Researchers
found that subjects who took daily doses
of selenium had 63 percent fewer cases
of prostate cancer, 58 percent fewer
cases of colon or rectal cancers, and 46
percent fewer lung cancers than those not
receiving supplement.
In addition to the 1996 JAMA
publication, the prostate cancer
prevention results were published in the
prestigious British Journal of Urology (BJU,
81.730-734) in 1998.2 This publication
further validated the landmark position
of this clinical data and established it
as a benchmark in on-going confirming
selenium research.
In a follow-up trial, researchers
at the Penn State University Cancer
Institute in Hershey, Pennsylvania found
that supplementation with SelenoExcell
reduced serum Prostate-Specific Antigen
(PSA) levels.3 Prostate cancer presents a
major clinical and public health challenge
in the USA.4 It is the second leading cause
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of cancer-related deaths in men and is
second only to lung cancer.5

Why Selenium Form Matters

Selenium has received a significant
amount of attention both in the media and
in the scientific community over the past
few years. Much of this surfaced when the
SELECT trial was prematurely stopped
in 2008.7
When it was announced that the
trial had been stopped, most media
reports assumed that it was evidence
that selenium is ineffective against
prostate cancer. However, the world’s
leading selenium researchers found this
misleading because the SELECT data only
relates to the effects of a non-food form
of L-selenomethionine supplementation
in a selenium-replete population. Many
selenium researchers thought then, and
still do, that the SELECT trial used the
wrong form of selenium.
Nonetheless, the results of the SELECT
trial actually added clarity to the fact that
selenium form makes a difference. The
SELECT study was consistent with other
laboratory studies, which demonstrated
that, while organic forms of selenium with
varied structures have greater anticancer
activities, among those forms tested,
SeMet is relatively inactive. More likely, the
chemopreventive properties are a result
of a selenium complex, like that found in
SelenoExcell.

Selenium Enriched Yeast
Superior to SeMet

The only way to put the argument to rest
was to compare SeMet directly against
SelenoExcell high selenium-enriched
yeast. The most recent 2014 study, at Penn
State by John Richie Jr. Ph.D. and Karam
El-Bayoumy Ph.D. showed, for the
first time, reductions in biomarkers
of oxidative stress following
supplementation with SY but not SeMet
in healthy men.8 The researchers
concluded that compounds other than
SeMet likely account for the decrease in
oxidative stress.
In the study commentary, Merrill
J. Christiansen from Brigham Young
University asks the questions: “The
limitations of the NPCT and SELECT raise
questions such as would SeMet have
worked in the NPCT? 9 Would SY have
been effective in SELECT? What if prostate
cancer had been the primary endpoint in

WhY Selenium?
SY decreased
oxidative stress
by 28 percent
to 34 percent
with 285-µg/day

NPCT?” Richie and his colleagues have
begun to answer these questions with the
following study results:

l

There are 50 - 100 different 		
selenium-containing proteins
in the human body that build 		
heart muscle, red blood cells,
and sperm.

l

The body needs selenium for 		
the production of several 		
important body compounds, 		
including enzymes, or catalysts,
involved in antioxidant 		
protection against oxidative 		
stress and thyroid-hormone 		
metabolism.

l

Selenium helps fight diseases
by neutralizing harmful 		
unstable molecules called 		
free radicals, which leave 		
the body vulnerable to 		
inflammation, diseases
and cancer.

l

Most importantly, SY acts as 		
a co-factor to an important 		
enzyme system known as 		
glutathione peroxidase 		
(GPX), which is critical to 		
the neutralization of harmful 		
free radicals.

l

Selenium dependent GPX is 		
the body’s first line of 		
defense and represents a 		
natural antioxidant agent.

Purpose: Compare the effects of SY
and SeMet in humans in a double-blind,
placebo-controlled, randomized trial in
healthy adult men.
Objectives: Determine and compare the
effects of different forms of selenium
on prostate cancer relevant biomarkers
including blood selenium levels and blood
and urinary biomarkers of oxidative
stress. A secondary objective was to
determine the impact of SY and SeMet on
PSA and glucose levels.
Subjects: Healthy males (69), nonsmokers, age 20-79, normal serum PSA
levels, with no history or evidence of
diabetes, prostate cancer, liver or kidney
disease, and not taking >50-µg/day
selenium.
Dosage: Placebo, SY 200-µg/day, SY
285-µg/day, SeMet 200 µg/day.
Results: Levels of oxidative stress
biomarkers [uring 8-hydroxy-2’
deoxyguanosine (8-OHdG) and 8-isoprostaglandin F2a (8-isoPGF2a) were
decreased 34 percent, 28 percent after
9 months on the high dose of SY 285-µg/
day. The decreases were greatest in men
with low baseline plasma Se levels.
A secondary objective in the recent
Penn State study was to determine the
impact of SY and SeMet on PSA and
glucose levels. SY had no effect on
glucose levels in this study. This is
consistent with what Dr. Margaret Rayman
published in 2013, where all but one study
showed no effect on Type 2 diabetes with
selenium supplementation.10

Glutathione, Selenium &
Oxidative Stress

As this most recent study shows,
SelenoExcell’s selenium-enriched yeast
plays a dramatic role in reducing oxidative
stress biomarkers. Reducing oxidative
stress is a crucial step in reducing disease
and cancer risk (see Figure 1). The
mechanisms aren’t entirely identified yet,
but it is believed that selenium-enriched
yeast protects the body by controlling
redox reactions, which are an important
measure of how cells gain (redox) or lose
electrons (oxidation).
One of the ways it does this is by
increasing the levels of glutathione (GSH).
Adequate GSH is the first line of defense
against oxidative stress, and studies
support the fact that decreased GSH
levels present an increased risk of cancer.
Glutathione in the cells is the redox state
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Many selenium
researchers
think that the
SELECT trial used
the wrong form
of selenium.

(GSH), and other cells are converted to the
oxidized form (GSSG). High GSSG means
the cell has suffered oxidative stress (see
Figure 1). Studies suggest that seleniumenriched yeast’s chemopreventive
attributes may reduce oxidative stress by
enhancing blood levels of GSH and reduce
GSSG concentrations in blood.11
The mechanism by which selenium
enhances GSH likely involves the
upregulation of its rate limiting
biosynthetic enzyme γ-glutamyl cysteine
ligase (GCL). One potential pathway for
GCL upregulation involves the activation
of the nuclear factor-erythroid 2-related
factor 2 (nrf2)/antioxidant response
element (ARE) signaling pathway.
Research is exploring the importance of
modulating the NrF2-ARE pathway and
represents a significant paradigm shift in
how cancer prevention is understood.
It is interesting to note that all
FIGURE 2: Redox Reaction

selenium forms (sodium selenite, selenate,
SeMet and SelenoExcell) have been
shown to increase plasma glutathione
peroxidase activity (GPx). The primary
role of this enzyme family is to protect
cells from oxidative damage. However,
only SelenoExcell has been shown to
reduce cancer incidence. It is likely that
the biological role of selenium, in terms
of cancer risk, is something different
than its biological role as a component of
glutathione peroxidase and the reduction
of free radicals resulting from this enzyme.

SelenoExcell,
The Clinically Proven
Preferred Form

The use of selenium in describing its
effectiveness is often summed up in to
a single entity. This misnomer is a major
detractor in realizing the benefits of a
compound like selenium-enriched yeast.
In a commentary by Merrill J Christensen
in Cancer Prevention Research, he says,
“There is a wealth of preclinical data
demonstrating that different chemical
forms of selenium have different effects
… clearly different forms of selenium have
different effects.”12
In the SELECT trial for instance, the
study used L-selenomethionine (SeMet),
a synthetic or non-food form. As the
SELECT trial showed, SeMet has no effect
on tumor growth. And as the most recent
Penn State study indicates, it has no effect
on oxidative stress or chemoprotective
properties for prostate health. There are

actually untold numbers of unidentified
low-molecular weight selenocompounds
and selenoproteins that may play a role in
cancer prevention.
Researchers are beginning to better
understand that one or more of these
many forms of selenium are as important
as the other. Given that many brands
of selenium on the market are poorly
manufactured, The National Cancer
Institute (NCI) required a standardized
form of selenium for their study. Following
the 1996 JAMA publication of NPCT,
numerous oncology groups began to
submit grant applications to NCI. They
wanted to confirm research in colon,
lung and prostate cancer using the same
intervention agent at NPCT, which is now
trademarked as SelenoExcell. Due to the
fact that it was a natural food form of
organically bound selenium and there
exist numerous adulterated products
on the market, NCI required that Cypress
Systems Inc. standardize SelenoExcell
prior to approving funding for ongoing
confirming trials.
The standardization required the
selenium levels to be certified as 100
percent organically bound, with no
free inorganic selenium present, which
was fingerprinted for identification and
registered with the American Type Culture
Council (ATCC). The maximum potency
variation was no more than 5 percent, and
each batch had minimal variation.
This level of best practices and highly
scrutinized scientific compliance is rarely
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Dosage
and Toxicity
Twenty years of clinical research
and a preponderance of evidence
support a dosage of 200mcg of
enriched selenium yeast.25, 26, 27.28,,29
As previously noted, the Penn State
study cites 285-µg dose, which
is a new finding. With this solid
foundation of historic clinical research
in place, additional subset research
in the field of metabolomics will give
clarity to many issues related the
exact mechanistic functions of high
selenium yeast.
As this white paper indicates, the
form is extremely important for
efficacy. As there are many forms
of selenium available in the market,
patients should be informed that
selenium-enriched yeast, specifically
SelenoExcell, is the preferred type
because of the extensive level of
research and quality controls.
A recent small study shows there may
be absorption differences among
whites and blacks by as much as
half.30 More studies are needed to
confirm the results, but black men
may have trouble with selenium
bioavailability, which could account
for higher prostate cancer rates.
Selenium toxicity is extremely rare.
Selenosis, a form of toxicity, could
occur at dosages of 1000-µg/day.
Symptoms include a garlic odor on
the breath, gastrointestinal disorders,
hair loss, sloughing of nails, fatigue,
irritability, and neurological damage.
Although rare, a practitioner should
be aware of such symptoms.

seen in dietary supplement manufacturing.
In addition to standardization, SelenoExcell
was the first form of selenium to receive a
Generally Regarded As Safe (GRAS) status
for use in functional and medical foods.
Selenium was also granted the following
qualified-health claims by FDA:13
Claim 1: “Selenium may reduce the risk of
certain cancers. Some scientific evidence
suggests that consumption of selenium
may reduce the risk of certain forms of
cancer. However, FDA has determined that
this evidence is limited and not conclusive.”

Claim 2: “Selenium may produce
anticarcinogenic effects in the body.
Some scientific evidence suggests that
consumption of selenium may produce
anticarcinogenic effects in the body.
However, FDA has determined that this
evidence is limited and not conclusive.”

Clinical Applications of SY

High selenium-enriched yeast is an
integral nutritional regimen for patients
who require the chemopreventive benefits
and balanced antioxidant support of
selenium. Another benefit of selenium
from high selenized yeast is chelating
abilities with the heavy metal cadmium.14
Cadmium is known to cause oxidative
stress, memory loss and cardiovascular
problems. Cadmium is also a known
carcinogen.
As the Penn State study shows,
for men with low plasma selenium,
supplementation is a valuable preventive
tool to reduce oxidative stress. For
physicians seeking a personalized
approach to men’s health, SY levels and
supplementation should be considered on
a case-by-case basis because geography,
health status and disease states all play a
role in selenium levels.
In the United States, there are
isolated areas where soil selenium
levels are naturally low, including the
upper southeast, regions in the lower
southeast, Texas and the southwest and
northwestern mountain states. Regions
in Northern and Eastern Europe, Russia
and China are also naturally low in
selenium.15,,16,
Certain diseases and health
conditions lead to low selenium levels
or prevent adequate bioavailability,
including autoimmune diseases such
as, HIV/AIDS, Graves Disease, Keshan’s,
Crohn’s disease, Hashimoto’s thyroiditis
and rheumatoid arthritis.17,,18,19,20,21 Other
health concerns related to low selenium
levels include memory and cognitive
diseases, alcoholism, smoking and male
infertility.22,23
Patients may inquire as to whether
they can get what they need from their
diet. Brazil nuts, which provide about
200-µg for about 6 to 8 nuts, is an
excellent form of selenium, but it is not
a main staple in most patients’ diet. The
best clinical dosage for patients is
200-µg day in the form of seleniumenriched yeast. As the Penn State study
indicates, SY is most effective in men
with lower Se status. Earlier studies and

NHANES (National Health and Nutrition
Examination Survey) data indicate that
only about 20 percent to 25 percent
of men may have adequate Se status,
depending on diet, health status and
geographical location.
A wide variety of tests are used to
measure selenium blood levels. In most
studies, toenail assessments are used to
measure long-term selenium status since
plasma serum selenium level reflects
short-term status and are not adequate
for clinical assessment. However, toenails
are also not always good indicators
of selenium nutritional status. During
protein synthesis, the body apparently
cannot distinguish selenomethionine
(one of the major forms of selenium in
food and high selenized yeast) from
methionine.
Consequently, a portion of ingested
selenomethionine is incorporated into
proteins in place of methionine, and the
selenium so incorporated is biologically
inactive. Because selenomethionine
competes with methionine during
protein synthesis, selenium uptake in
toenails might be influenced as much
or more by the amount of methionine
(i.e., protein) in the diet as by selenium
intake. Hair selenium testing can also
measure long-term selenium intake but
this form of testing is inadequate due to
selenium-containing shampoos limiting
the suitability of hair samples.
A better indicator of selenium
nutritional status appears to be a
whole blood, erythrocyte test, which
reflects longer-term status due to
the incorporation of selenium during
synthesis of these cells.24 Measuring
glutathione peroxidase activity, a
byproduct of selenium metabolism, is a
recommended technique for assessing
selenium status, and is not affected
by selenium deficiency. A functional
medicine practitioner should also look
at thyroid levels T4 and T3 for selenium
status. An elevated T4 and lower T3
serum level is a functional marker of
selenium deficiency due to depressed
iodothyonine deiodinase activity.
Blood glucose levels and other glucose
biomarkers like hemoglobin A1c should
be measured in patients to assess glucose
metabolism and overall health. While
it is rare to see blood sugar problems
with patients at 200-µg of seleniumenriched yeast, some human research
has inconsistently and inconclusively
associated selenium supplementation
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to increased risk for type 2 diabetes.
Therefore, it is advisable to monitor
patients’ blood glucose.

Conclusion

What the future holds for selenium
research

For the first time in human clinical
research, a side-by-side comparison was
made between SeMet and SelenoExcell to
evaluate their respective effects on critical
prostate cancer biomarkers. Results from
past clinical trials suggest that SelenoExcell,
but not non-food forms of SeMet, may
be effective at reducing prostate cancer
risk. However, this recent Penn State trial
confirms that selenium form makes a great
deal of difference for efficacy.
These findings also suggest that
selenium-containing compounds other
than SeMet may account for the decrease
in oxidative stress and possibly cancer
risk. Ongoing research will likely continue
to identify all of the various compounds
in selenium-enriched yeast that account
for reduced oxidative stress and
chemopreventive properties.
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