
MATERNAL NUTRITION:  
THE GENESIS OF LIFELONG HEALTH 

PREGNANCY IS GENERALLY a time of joy and wonder for most women. Emergingnew evidence suggests that this 
nine-month period, and even the months that precede conception, may be more wonderous than we thought—
setting the stage for a lifetime of health. A new era of revolutionary thinking proposes that, not only is nutritional 
status critical for a successful pregnancy, but the importance of what happens to the fetus in utero—based on the 
burgeoning theory of “fetal origins”— may have an impact on whether that child becomes obese, has a heart attack, 
or develops diabetes or mental health problems later in life. 

Of course, this puts added pressure on a pregnant woman who must now be concerned not only about what she 
eats and her nutritional standing, but also the pollutants, drugs and infections she is exposed to, the environment 
in which she lives, and even her emotional state during pregnancy. The impacts may be quite significant, with these 
factors playing a potential role in various health problems for both mom and baby including:

■  overall fertility
■  long term health of the mother
■  the risk of pre-term birth and preeclampsia
■  ongoing immune health of the infant
■  a child’s brain development and cognitive abilities
■  a predisposition of the child toward a healthy weight     

throughout life

While this burden for pregnant women is intense, there is 
also more information and resources to help than ever 

before. Scientific insights have ushered in a new era in 
which women are increasingly empowered to take control 

of their health and use measures to produce the best 
outcomes for their pregnancy as well as a lifetime of 
health for their child. 

In this white paper, we will discuss the importance 
of nutritional strategies for supporting a healthy 
pregnancy and new insights on the critical role of 
the trace mineral selenium from preconception 
to infancy. It is now known to prevent adverse 
outcomes of pregnancy, such as pre-term birth and 
preeclampsia, ameliorate the toxic effects of heavy 
metals for the fetus, support infant neurological 
development and protect pre-term infants from life-
threatening infections.
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PROTECTION FOR A 
HEALTHY PREGNANCY
One of the most important strategies for a 
healthy pregnancy is to ensure a pregnant 
woman has adequate levels of essential 
micronutrients, such as choline, folate, B 
vitamins, essential fatty acids, vitamin D 
and the trace mineral selenium. Demand 
for many of these nutrients increases 
significantly during pregnancy, and a 
woman’s nutrient needs are likely higher 
than once thought.  Some of the most 
compelling new research concludes that 
selenium, in particular, plays a far bigger 
role than originally thought.

SELENIUM FOR FERTILITY 
AND PRENATAL HEALTH
It is already well established that vitamin 
and mineral intake is less than optimal 
in many populations1 around the world 
due to diets of overly processed foods 
as well as fruits and vegetables that are 
not as nutrient rich as crops grown fifty 
years ago.2 Women who are considering 
pregnancy or are expecting now need to be 
extra diligent about their nutrient status. 
Folic acid has received the lion’s share 
of attention for support of a healthy 
pregnancy prior to conception, but research 
now demonstrates that selenium may 
be just as critical, if not more so, as a 
foundational nutrient prior to conception 
and throughout pregnancy.3 This enhanced 
role is not so surprising when one 
understands the importance of selenium 
to antioxidant protection, which supports 
every cell in the body, as well as enhancing 
immune function, DNA synthesis, thyroid 
hormone production, metabolism, and 
ultimately, reproduction.4  

Selenium plays a significant role in the 
proper function of the reproductive system, 
with many studies now linking selenium 
intake to fertility as well as with disorders 
of the procreation process.5 And it’s not 

just important for women. A deficiency in 
selenium can cause infertility in men by 
causing a deterioration of semen and sperm 
motility, prompting researchers to conclude 
that supplementation may be significant for 
both men and women.6 

Low selenium status at conception and 
through pregnancy is now known to 
increase the risk of serious outcomes. For 
example, women with low selenium have a 
two-fold greater risk of preterm birth (at 
less than 37 weeks).7 Preterm births now 
account for nearly 10 percent or 400,000 
births each year.8 These early births are 
linked to numerous health problems for 
the infant, including severe infections, 
respiratory problems (both acute and 
chronic lung disease), visual impairment, 
and neurological problems, such as 
attention deficit hyperactivity disorder 
(ADHD), autism spectrum disorder and 
increased mortality.9

Low selenium levels have also been shown 
to increase risk of preeclampsia, a condition 
that is associated with high blood pressure, 
and also a major cause of preterm birth.10 

Researchers in this study concluded the 
four-fold increase of the disease warrants 
an increase in selenium intake to help 
prevent its occurrence in susceptible women. 
Lower levels of selenium are also implicated 
with miscarriages, neural tube defects, 
glucose tolerant/gestational diabetes, lipid 
abnormalities and higher inflammation.11

Although no specific research links autism 
to low maternal selenium, there is growing 
evidence that an association with low 
selenium and preterm births, which are also 
linked to autism, warrants more research 
and attention to this area and would 
suggest that women considering pregnancy 
should optimize selenium intake.

It is also worth noting that adequate 
selenium levels support normal 
neurological development of the fetus by 
protecting it from the negative effects 
of heavy metals, such as lead, in the 
environment.

The benefits for pregnant women who 
have higher maternal selenium status are 
increasingly conclusive, with research 
pointing to healthier pregnancies, as well 
as a healthier baby that will have higher 
cognitive function and neurological 
development. 

The evidence is stacking up that 
supplementing with selenium prior to and 
during pregnancy is beneficial. Women 
who supplement with selenium (for 
example, 100 µg from high-selenium yeast) 
experienced:

■  60% reduced risk of pre-term birth 
due to premature rupture of membranes 
(premature water breaking).12

THE THEORY OF FETAL ORIGINS

A theory called “fetal origins” about the importance of nutrition in the womb, 
exposure to pollutant drugs, infections during gestation and the health, stress 
levels and mental state of the mother during pregnancy, suggests the intrauterine 
experience may be the genesis for health issues in adulthood long attributed 
exclusively to genetics and is now prompting a revolutionary shift in how scientists 
and physicians view pregnancy and fetal development.

The concept was developed 20 years ago by physician and professor David Barker at 
the University of Southampton in the UK and Oregon Health and Science University, 
who first noticed a correlation between high rates of heart disease in the poorest 
regions of England and Wales and discovered a link between low birth weight, 
indicating poor prenatal nutrition, and middle-aged heart disease.

Over time, the idea has been studied and gained credibility with emerging research 
now suggesting that the intrauterine environment not only supports a healthy 
pregnancy but prevents disease later in life. Scientists are now looking at links in the 
intrauterine environment to heart disease, a propensity for obesity, diabetes, asthma 
and allergies. 

Source “Origins: How the Nine Months Before Birth Shapes the Rest of our Lives,” by Annie 
Murphy Paul, published Sept. 2010; in Time Magazine, Oct. 4, 2010.

PRETERM BIRTHS 
NOW ACCOUNT  
FOR 10% OR 
400,000 OF ALL 
BIRTHS ANNUALLY.
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■  a reduced risk of elevated blood glucose, 
oxidative damage and inflammation, all 
of which are potentially linked to pre-
term birth. It also tends to improve insulin 
sensitivity and plasma glutathione levels, 
which are found to be reduced in autistic 
children.

■ 60%-70% reduced risk of preeclampsia.13

■ 65% reduced risk of experiencing 
intrauterine growth restriction (IUGR) in 
those at risk for this condition.14 IUGR is a 
significant problem that affects as many as 
10% to 15% of women and is the main cause 
of infant morbidity and infant mortality. It 
is also associated with increasing the risk 
of developing obesity, insulin resistance, 
reduced lean body mass and cardiovascular 
disease for the child later in adulthood. 

One in every 12 pregnancies—Preeclampsia 
impacts 5% to 8% of all pregnancies and 
it puts women at two to four times higher 
risk of heart disease, stroke and high blood 
pressure. —Preeclampsia.org

Ongoing research is now beginning to 
illuminate other health issues that may 
be tied to the fetal environment, such as 
asthma, allergies and brain development. 
At the Linus Pauling Institute at Oregon 
State University, researchers are testing the 
notion that certain nutrients from foods 
consumed during pregnancy may provide 
lifelong chemoprotection from illnesses 
like cancer.16 The principle investigator, 
David Williams, predicts that women 
will one day receive a prescription for a 
dietary supplement that will help protect 
their future children from cancer. “It’s not 
science fiction,” he says; “I think that’s 
where we’re headed.”17

BENEFITS FOR INFANCY 
AND BEYOND
Selenium is important for both mother 
and baby after the birth, and especially 
during lactation. Studies have found a 
correlation between selenium in human 
milk and maternal selenium intake has been 
reviewed in populations around the world 
which suggests that infants fed with human 
milk have higher selenium intake than 
those fed with commercial infant formulas 
or baby foods. One study suggests that 
selenium compounds found in breast milk 
seem to be more biologically available for 
infants than those in formulas.18 

The science is also mounting that selenium 
is beneficial for babies born prematurely. 
A recent review of 18 clinical trials showed 
that selenium supplementation can reduce 
many of the complications associated 
with premature birth, such as bacterial 
infections like life-threatening sepsis.19

Further boosting the strong case for 
selenium’s value for infants, the FDA in 
2015 mandated that selenium be included 
in all infant formulas by 2017.

WHO’S AT RISK FOR SELENIUM 
INSUFFICIENCY?
Though pregnancy itself does not 
necessarily prompt higher needs for 
selenium, adequate levels are especially 

important for optimal fertility and a healthy 
pregnancy. But it may not be easy to get 
enough in diet alone. Selenium is a trace 
mineral found in soil, plants and animals. 
The amount of selenium contained in foods 
is dependent on levels in the soil, which 
vary by geographic region—selenium 
in soil is relatively high in the Northern 
plains of the United States, but lower in the 
Northeast, parts of the Atlantic Coast and 
the Pacific Northwest. Selenium in soil is 
also lower in parts of China, Russia, Europe, 
Australia and New Zealand.20

Thankfully, selenium deficiency in soil is 
uncommon in most Western countries, but 
it is important to note that agricultural 
practices can impact selenium in soil and 
affect the amount of this micronutrient in 

FIVE WAYS SELENIUM CONTRIBUTES TO  
A HEALTHY PREGNANCY
1. Selenium is needed for proper immune function. It changes into antioxidants in 
the body, helping support immune function and regulate toxic free radicals in the 
body.

2. Selenium maintains healthy thyroid function, which is very important for energy 
levels and strong development of a healthy baby. It also protects against thyroid 
disease, which is relatively common during pregnancy.

3. Adequate selenium intake protects against serious pregnancy complications, such 
as preeclampsia and pre-term birth.

4. Selenium can ameliorate the toxic effect of exposure to heavy metals, such as 
cadmium and lead.

5. High maternal selenium status helps improve early infant neurological 
development and may reduce the risk of the infant developing autism.  
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crops and animals consumed for meat. In 
fact, data now shows that global farming 
practices have emphasized higher yields 
over nutritional value leaving the soil 
depleted and crops less nutrient rich. Food 
processing can also diminish the amount of 
selenium contained in foods, making this 
trend likely to escalate with climate change 
and increasingly dry weather patterns. One 
study examining soil conditions predicts a 
9% decline in soil selenium by the turn of 
the century.21

So, even if our diets are ideal, it is tougher 
than ever to get enough selenium from 
diet alone, especially during the crucial 
months of pregnancy. Supplementation may 
be necessary to attain the recommended 
daily amount of 60 mcg needed during 
pregnancy and 70 mcg during lactation.

SELENIUM FORM MATTERS
Given that selenium is so important for 
women (and men) during the childbearing 
years, it is critical to use a selenium 
that is tested for efficacy, safety and 
bioavailability in the body. Strong evidence 
now demonstrates that organically 

bound selenium (high-selenium yeast 
or selenomethionine SeMet) is superior 
to inorganic forms such as selenite or 
selanate, with bioavailability 1.5 to 2 times 
better as well as for better body retention.22

What’s more, high-selenium yeast has two 
decades of solid clinical research and is 
now shown to be the preferred form with 
clinical data that supports its superiority to 
SeMet in a direct comparison23 as well as in 
indirect comparisons—trials in which high-
selenium yeast produced significant health 
benefits,24 while SeMet did not.25 

The gold standard for studies is selenium-
enriched yeast, specifically SelenoExcell®, 
a whole-food form selenium made with 
baker’s yeast (Saccharomyces cerevisiae), 
which replicates the natural process in 
plants to provide a superior food form that 
the body can easily use. 

Another study demonstrating the value of 
high-selenium yeast noted that women 
given 100 µg of high-selenium yeast during 
lactation had a higher selenium content in 
their breast milk compared to those who 
received the same amount of selenite.26

SelenoExcell has the deepest bibliography 
of research. This body-ready, protein-
bound selenium uses the body’s most 
natural pathway making it the most 
efficacious food form of selenium, which 
is safe, efficacious and ideal for pregnant 
women. 

SelenoExcell is a GRAS (Generally 
Recognized as Safe) ingredient with the 
FDA, and Cypress Systems is now in 
the process of completing a new GRAS 
application specific to infant formula.

CYPRESS SYSTEMS 

is the leader in food form minerals 

and nutritional yeast products, 

including Zinc Excell™, GTF 

Excell® and SelenoExcell®. Our 

products address the growing 

need for scientifically tested, high 

quality, GMP compliant nutritional 

ingredients. 

For the health of your customers, 

Cypress Systems is here to provide 

your company with the highest 

quality materials available on the 

market today. Contact us for more 

information on GTF Excell and any of 

our other Gold Standard products. 

“THE ENTIRE GOAL OF THE FIRST 1,000 DAYS 
OF LIFE IS TO OPTIMIZE THE NUTRITION OF 
THE CHILD, WHICH INCLUDES OPTIMIZING 
THE NUTRITION OF THE MOTHER FROM 
BEFORE CONCEPTION THROUGH LACTATION.”

~ Paul Willis, CEO and President of Cypress Systems Inc. 

SACCHAROYMCES  
CEREVISIAE—A LONG  
SAFETY TRACK RECORD

While it sounds kind of 
strange, S. cerevisiae is 
actually baker’s yeast and 
has a centuries-old history of 
use in foods, beverages and 
personal care

SelenoExcell® High Selenium Yeast  

is a nutritional supplement that is  

BodyReady. Ready to be absorbed and 

utilized by our body’s metabolic pathway. 

SelenoExcell delivers a standardized  

cocktail of organic selenium forms,  

including selenomethionine,  

selenocysteine, and methyl-selenocysteine, 

that directly feed three metabolic pools  

within our cell walls, while filling the  

reservoirs of molecules upon which our 

enzymes can operate to promote health  

and reduce disease risk.
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