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By Lena Burri, Ph.D.

KRILL EXIST IN EVERY OCEAN AROUND THE GLOBE,
representing the largest biomass on Earth. They are very
small (about the size of a small paper clip) and have
ashrimp-like appearance, with big black eyes and areddish,
semi-transparent shell (see Figure 1).

Antarctic krill (Euphausia superba) live in huge swarms
and feed on microscopic algae in the icy cold waters of the
Southern Ocean. They feed on marine algae that produce
omega-3 fatty acids - eicosapentaenoic acid (EPA)
and docosahexaenoic acid (DHA) — accumulating these
fatty acids in their eggs and body. Thus, these omega-3
fatty acids can be extracted in oil, carrying with them other
beneficial components such as phospholipids, choline and
astaxanthin. Itis this powerful combination of elements that
makes krill oil unique in the omega-3 market (see Table 1).

In krill oil the majority of the omega-3 fatty acids are bound
to a particular type of fat called a phospholipid, whereas
in other marine oils these omega-3 fatty acids are bound
to other forms of fat — usually triglycerides or ethyl esters.
This compositional difference is significant because it

. . L publications
dictates how these fats are incorporated in tissues and « Benefit the heart, joints, brain, skin,
used by the body. and eyes

When omega-3 fatty acids are delivered in triglyceride

form some of the beneficial omega-3 fatty acids are burned acids
as energy or stored in the body’s fat reserves. As a result, * The best delivery form of EPA and
DHA

the dosage must be large enough to compensate for that
loss to ensure that sufficient amounts of these fatty acids
are available at the cellular level. In contrast, phospholipids
are immediately available to the cells because they are key
components in all cell membranes.

Recent human clinical studies have shown that when
compared with triglyceride omega-3 fatty acids, less
phospholipid-bound omega-3 fatty acids are required
to reach equal accumulation in the body’s cells and organs.
Additionally, due to the structure of the phospholipids
themselves, they are able to mix with water unlike other
fats (see Figure 2, next page). This means krill oil is
dispersible in the stomach fluids.
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“Antarctic krill (Euphausia superba) live in
huge swarms and feed on microscopic algae

in the icy cold waters of the Southern Ocean.”

TABLE 1: Krill Oil is Powered by 4 Crucial
Components

Krill Oil
ingredients

Characteristics

1) Omega-3 Fatty Acids
(EPA &DHA)

* Aparticular class of fatty acids
that are the building blocks of fat

* Recognized health benefits
documented in more than 20,000

2) Phospholipids * Alipid consisting of a phosphate

and glycerol group and two fatty

* Represent the building blocks of
cellmembranes

* Help improve the uptake and diges-
tion of omega-3 fatty acids

* Anessential nutrient

* Abiochemical building block impor-
tant for liver, heart, and cognitive
health

3) Choline

4) Astaxanthin * A carotenoid with potent antioxi-
dant properties

* Protects the omega-3 fatty acids
inkrill oil from oxidation, keeping
them naturally fresh and stable
over time - i.e., a natural preserva-

tive

KRILL OIL: THE POWER OF 4
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TRIGLYCERIDE

Triglyceride

st FISH OIL IN WATER:

* Does not mix with
water

¢ Fat droplets on water
surface

« Omega-3 fatty acids
must be homogenized
with water by emulsifi-
ers in the intestine
before it can be
absorbed

PHOSPHOLIFID

Phaspholipid
. +Water
Choline
o SE A o
Phosphate
Glyceral

KRILL OIL IN WATER:

* Mixes directly with
water

* Homogeneous and
stable suspension in
water

« Forms small fat micelles
in water

ANTARCTIC KRILL, Fuphausia superba

The unique properties of krill and the oil extracted from it
depend on the ecosystem in which it lives, what it feeds
on, and how it is harvested. Today, there are more than 80
different known krill species. Among these, Antarctic krill
is the only kind that can be fished because it lives in large
swarms and swims in open water.

Krill swarms can be as long as six kilometres (approx. 3
miles) in length and have a density of up to one million
individuals per cubic meter (approx. 35 cubic feet) [1].
Antarctic krill are low on the food chain, so they don't
consume and therefore accumulate heavy metals and
contaminants to the degree that other marine species
do (i.e., fish). Further, the relatively sparse commercial
activity in the Southern Ocean significantly contributes to
the purity of krill's environment.

Euphausia superba is the longest krill species with a
maximum body length of six centimeters (approx. 2 %
inches) and a lifespan of five to six years. At first glance,
krill look similar to shrimp, as both creatures have a hard,

1) OMEGA-3 FATTY ACIDS

protective external skeleton. But unlike shrimp, krill have
external gills and extremely active digestive enzymes [2].
Krill get bigger by molting, periodically discarding their shell
to allow growth while the new shell is still soft.

Krill never touch the ocean bottom like crabs and lobsters
do. They constantly move up and down in the ocean, often
in columns, searching for algae at night in shallow waters
and hiding from predators by day in deep water. They are
also filter-feeders, which means they feed by passing water
through specialized filtering structures to extract algae. Krill's
six front legs and stiff hairs on the inner side are responsible
for collecting these microscopic algae from the water and
transferring it to the mouth. Krill do not have the ability to
build up large fat deposits, so they survive in the winter
on algae that grows on the underside of pack ice. Besides
serving as a food source, the ice also provides protection
from predators and commercial harvesting, thus allowing
enough time for the krill population to recover from the
summer season when most harvesting activity takes place.

The omega-3 fatty acids EPA and DHA are polyunsaturated
fatty acids that are crucial for maintaining and improving
cellular health. They are referred to as polyunsaturated
because they contain more than one double bond that is
“‘unsaturated” with hydrogen atoms. Unsaturated fatty acids
are grouped into different classes depending on the position
of the first double bond from the methyl end of the fatty acid
chain. Hence, omega-3 fatty acids have their first double bond
at three carbon atoms and omega-6 fatty acids at six carbon
atoms from their methyl end. (See Figure 3, next page) The

precursors for omega-3 fatty acids (a-linolenic acid, ALA) and
omega-6 fatty acids (linoleic acid, LA) are not manufactured by
the human body and must be obtained through the diet. The
human body can convert ALA into the longer-chain fatty acids,
EPA and DHA, but only at a low rate [3-5]. EPA consists of
20 carbons and five double bonds and can be converted into
DHA. DHAIis the longest fatty acid chain, with 22 carbons and
six double bonds. The main product of the omega-6 precursor
LA is called arachidonic acid (AA) and consists of 20 carbons
and four double bonds.

FIGURE 2: Triglycerides vs Phospholipids
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Both omega-3 and omega-6 fatty acids are needed for optimal
health. For example, deficient states of the omega-6 fatty acid
arachidonic acid are associated with abnormal liver pathology,
reduced growth and reproductive failure, as well as skin and
hair problems [6]. However, since the Western diet is abundant
in omega-6 fatty acids and relatively deficient in omega-3 fatty
acids, the balance between the two is highly disturbed [7,8].

The high prevalence of omega-6 fatty acids is directly related
to the overconsumption of vegetable oils rich in these fatty
acids, which are typically present in corn, sunflower seeds,
cottonseed, and soybeans, as well as industrially produced
meat. At the same time, the consumption of omega-3-rich
fish has decreased markedly during the last several decades.
Because of this fatty acid imbalance, most consumers are
living in a state of chronic inflammation, which might help
explain the rise in diseases such as asthma, coronary heart
disease, many forms of cancer, and neurodegenerative
diseases such asAlzheimer’s. It may also contribute to arthritis,
allergies, obesity, depression, dyslexia, diabetes, hyperactivity,
inflammatory disorders and even violent tendencies.

Today, the ratio between omega-6 and omega-3 fatty acids
can be as high as 10-20:1, whereas historically it was as low
as 1-2:1 [9]. Most recent recommendations call for a ratio of
5:1[10]. (See Table 2)

Striking the right balance between omega-6 and omega-3 fatty
acids is essential for health. This is because omega-6 fatty acids
produce too many pro-inflammatory molecules that can lead
to increased blood clotting, impaired immune response, and
systemic inflammation. In addition, omega-6 and omega-3 fatty
acids compete for the same enzymes to be converted into pro-
inflammatory or anti-inflammatory hormones, respectively (see
Figure 4).

TABLE 2: Too Many Omega-6 & Not Enough Omega-3 Fatty Acids

The facts are:

* Daily fat intake is too high
(mostly saturated fat)

* Daily omega-6 fatty acid intake is too high

 Daily omega-3 fatty acid intake is too low

* This common dietary pattern is leading to
increasing rates of heart disease, obesity, and
diabetes

Today nutritionists give the following advice for the
consumption of fats:
* Reduce intake of saturated animal fat
 Limit daily fat intake to 60 grams per day
* 10% of total fat intake should be from
unsaturated fat
* The ratio of omega-6 to omega-3 fatty acids
should range between1:1- 51
*  Aminimum of 250 mg of marine omega-3 fatty
acids (EPA/DHA) should be supplemented

FIGURE 3: Omega-3 & Omega-6 Chemistry
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FIGURE 4: The Importance of Balancing Omega-6

& Omega-3 Fatty Acids
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The Omega-3 Index: A New
Measure of Health
& Disease

FIGURE 5: The Omega-3 Index Target Zone
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An important predictor of health and disease is the amount
of omega-3 fatty acids incorporated into cells, tissues and
organs. While it would be impossible to routinely take
tissue biopsies from the body’s organs just to check the
omega-3 fatty acid content, red blood cells are constantly
being rebuilt and are readily accessible. Based on this
premise, researchers developed the Omega-3 Index as a
way to measure omega-3 status [11].

The Omega-3 Index is defined as the combined EPA and
DHA concentration as a percentage of total fatty acids
in red blood cells, which correlates well with the amount
of EPA and DHA in other tissues [12,13]. In fact, studies
show that there is a linear correlation between the content
of Omega-3 fatty acids in phospholipids of red blood cells
and the content of omega-3 fatty acids in the heart [14].
This means that by measuring the Omega-3 Index in red
blood cells, we can also determine the omega-3 fatty acid
content in the heart [13]. In large, randomized intervention
trials, increasing the intake of omega-3 fatty acids led to
an increased Omega-3 Index and reduction of sudden
cardiac death, fatal and non-fatal myocardial infarctions,
and improved survival and symptoms in congestive heart
failure, and other cardiovascular diseases [15].

Theoretically, the Omega-3 Index represents a person’s
overall EPA and DHA status because red blood cells

have a phospholipid membrane and incorporate omega-3
fatty acids into their membrane as other tissues do. For
example, if there are 64 fatty acids in the red blood cell
membranes and three are omega-3 fatty acids, then the
Omega-3 Index is 3/64 or 4.6%. An Omega-3 Index below
4% is associated with an increased risk for cardiovascular
diseases, whereas an Omega-3 index above 4% reduces
the risk for heart disease. Similarly, a study investigating
patients with stable coronary artery disease found that
those with an Omega-3 Index above 4% had a 27% lower
risk of death, compared to those with an Omega-3 Index
below 4% [16].

Based on numerous investigations of cardiovascular risk,
the ideal range for the Omega-3 Index lies somewhere
between 8% and 12% [15] (see Figure 5). At values above
11%, however, studies indicate no further benefit in terms
of risk reduction [15].

Beyond cardiovascular disease, a low Omega-3 Index
has also been correlated with an increased risk for the
development of depression [17,18], cognitive decline [19],
sleep apnea [20], and osteoporosis [21]. Overall, the health
impact of omega-3 fatty acids is substantial, and can be
divided into six segments, including heart disease, central
nervous system/behavior, metabolic disorder, immune
function, cancer, and others (see Table 3).

TABLE 3: Omega-3 Health Benefit Categories

Omega-3 Fatty Acids

* Atherosclerosis

Bipolar disorder

 Congestive heart Dementia
failure Depression
High blood pressure Dyslexia
High cholesterol Epilepsy

High triglycerides Huntington's disease
Post myocardial Learning disabilities
infarction Memory/Cognition

Parkinson's disease
Schizophrenia
Stroke

» Weight loss / control

* Back/neck pain
Chronic bronchitis
Cystic fibrosis
Inflammation
Inflammatory bowel
syndrome

Lupus

Multiple Sclerosis
Pancreatitis
Periodontal disease
Psoriasis

* Cervial cancer
* Colon cancer

* Lungcancer

* Prostate cancer

Heart Disease Central Nervous Metabolic Immune Cancer Other
System Disorders Function
* Angina pectoris ADHD * Diabetes * Allergy * Breast cancer * Aging
* Arrhythmia Agression « Fatty liver * Arthritis /joint pain * Cachexia * Athletics
* Arterial Fibrillation Alzheimer’s disease * Obesity e Asthma * Cancer (general) * Bone mineral density

Dry eye syndrome
Eating disorders
Eczema
Emphysema

Infant development
Low birth weight
Low metabolism
Menopause
Menstrual cramps
Osteroporosis
Pregnancy
Raynaud's disease
Sperm fertility
Substance abuse
Sudden death
Sunburn/burns

* Wrinkles

Hearing loss due to age
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2) THE POWER OF PHOSPHOLIPIDS

While triglycerides consist of three fatty acids bound to
a glycerol backbone, phospholipids only have two fatty
acids, which are bound to a phosphorus group that is
further linked to a head group, such as choline (see Figure
6). The percentage of phospholipids in oil extracted from
krill is typically 40-45%.

Omega-3 fatty acids in triglyceride form do not mix with
the stomach contents and instead tend to float on the
surface, creating reflux and an unpleasant aftertaste. Krill
oil, on the other hand, immediately mixes with stomach
fluids, reducing the chance of stomach discomfort and bad
aftertaste, which is an advantage that is highly appealing
to consumers.

FIGURE 6: Structural Differences between Phospholipids &
Triglycerides

OMEGA-3 PHOSPHOLIPID OMEGA-3 TRIGLYCERIDE

-~ Phosphate

- Glycerol

-~ Fatty acids

According to a 2012 US consumer survey conducted
by Discovery Research Group in partnership with Aker
BioMarine, there are wide differences between the user
experience with fish oil and krill oil. For this study, 705
supplement consumers generally interested in health
and wellness were interviewed. Nearly 40% indicated
that while they would like to take omega-3s, they would
prefer something other than fish oil. When asked why, most
respondents cited bad taste, bad aftertaste, fishy burps,
bad smell, and large capsule size as the reasons. So for
consumers who want to increase omega-3 fatty acids in
their diet but do not tolerate fish oil well, krill oil is an ideal
a alternative.

In addition to a superior user experience, studies have
also shown that omega-3 fatty acids in phospholipid form
result in better tissue accumulation when compared to the
triglyceride form.

In older rats, the incorporation of DHA was more than
twice as high from phospholipids than from triglycerides
in the brain, liver, and kidney. In the brain, DHA uptake
was significantly higher in 11 out of 14 brain regions after
phospholipid administration compared to triglyceride
administration [22].

In a study with obese rats, researchers compared the
effects of omega-3 fatty acids given a fish oil (omega-3
triglycerides) with krill oil (omega-3 phospholipids).
Compared to fish oil, krill il led to a significantly higher
incorporation of the omega-3 EPA and DHA into tissue
phospholipids [23]. In the heart, there was a 96% (EPA)
and 42% (DHA) higher incorporation into the tissue of
phospholipids after krill oil consumption compared to fish
oil supplementation. Similar effects were observed in the
liver, where the corresponding incorporation of EPA (+47%)
and DHA (+13%) into phospholipids was higher after krill il
supplementation [23]. In another rat study, a significantly
higher incorporation of DHA into rat brains after krill oil
supplementation was also observed [24].

‘Numerous studies in humans, such as
the Framingham study, link low DHA
levels in blood plasma to brain-related
disorders like Alzheimer’s disease.”

Numerous studies in humans, such as the Framingham
study, link low DHA levels in blood plasma to brain-related
disorders like Alzheimer’s disease, leading to the conclusion
that DHA likely plays several protective roles in the brain
[25,26]. Additionally, human studies have demonstrated
that compared to triglycerides, phospholipids deliver DHA
to red blood cells more efficiently [27].

In addition to the combined or complementary effects
of omega-3 fatty acids bound to phospholipids,
consumption of phospholipids and choline alone has
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also been shown to have its own health advantages
(see Table 4). Phospholipids containing choline
(i.e., phosphatidylcholine) are especially important for brain
and liver metabolism.

These studies performed with phospholipids did not include
omega-3 fatty acids, thus indicating that these lipids have
their own beneficial effects. However, other studies have
demonstrated that phospholipid-bound omega-3 fatty acids
yield superior effects on liver lipid and blood plasma lipid
levels, when compared to phospholipids without omega-3
fatty acids [38,39].

Hence, a combination of both in one molecule seems to be
the most efficient way of enhancing these health benefits.

TABLE 4: Health Benefits of Phosphatidylcholine

. Offsetting age-related changes [28]

. Reducing the effects of inflammatory
diseases[29]

. Improving cognitive function [30]

. Improving plasma and liver lipid
metabolism[31,32]

. Lowering plasma cholesterol and
triglyceride levels [33]

. Increasing levels of HDL-cholesterol
(“good" cholesterol) in humans [32]

. Lowering hepatic triglyceride levels [31]

. Protecting the liver against alcohol-related dam-
age [34-36]

. Defending against liver fibrosis and alcohol-
induced cirrhosis [37]

3) CHOLINE

The fatty acid composition of the phospholipids in krill oil
was recently described in two studies [40,41]. These found
that the majority of EPA and DHA are contained in the
phosphatidylcholine form [2,42]. Choline, the head-group
of phospatidylcholine, is an essential human nutrient (see
Figure 7).

In addition to being an important component of phospho-
lipids, choline is also used by the body to produce acetyl-
choline, a neurotransmitter that is involved in neuronal net-
works associated with memory. This is important because
aging decreases the availability of neurotransmitters like
acetylcholine. Hence, it has been hypothesized by some
researchers that supplementation of choline-containing
compounds, such as phosphatidylcholine, might stimulate
the production of acetylcholine and confer a possible ben-
eficial impact on the central nervous system [43].

“Choline supplementation is especially
important for vegetarians, vegans and
people who over-consume alcohol,
since these groups are known to have
an elevated risk of choline deficiency.”

FIGURE 7: Chemical Structure of Choline

H3C
\ OH
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H3C 7\

CH,

Choline supplementation is especially important for veg-
etarians, vegans and people who over-consume alcohol,
since these groups are known to have an elevated risk of
choline deficiency. Choline deficiency not only increases
the risk of developing liver dysfunction [37,44,45], but it
could also interfere with memory [46]. Supplementation
with choline has been shown to impact brain function when
given to rats either before birth or during the second week
after birth [47-52]. The long-lasting effect of choline ad-
ministration on rodent spatial memory function seems to
involve changes in the hippocampus [53-55]. There is also
some evidence to suggest a high intake of choline might
reduce the risk of breast and colorectal cancers [56-58].
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Astaxanthin is the antioxidant carotenoid that gives krill oil
its deep red color (see Figure 8).

Astaxanthin is a very potent antioxidant with anti-
inflammatory properties and the ability to cross the blood-
brain barrier [59,60]. It can neutralize free radicals, which
are unstable molecules that can damage cells and increase
the risk for age-related diseases, cancer, and heart
disease. Astaxanthin has been associated with protecting
lipids and low-density lipoproteins (LDL) from oxidation
[61,62]. Furthermore, research suggests that it might be
beneficial for cardiovascular health because it increases
the “good” HDL-cholesterol and lowers triglyceride levels
in both animals and humans [59,60,63-65].

SUPERBA™ K»ill Oil Studies

FIGURE 8: Chemical Structure of Astaxanthin
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Since studies have demonstrated that increased blood levels
of EPAand DHA promote human health and prevent disease,
the accumulation of these omega-3 fatty acids in the blood is
therefore very important. Recently, two human intervention
studies investigated if the molecular form (phospholipid vs
triglyceride) of omega-3 fatty acids is of importance for EPA
and DHA levels detected in blood plasma [66,37].

In a randomized, double-blind, parallel clinical trial, 76
overweight and obese men and women received either
Superba™ krill oil, fish ail, or olive oil for one month [66].
The daily amount of EPA was similar in the krill oil and
fish oil group, but the DHA quantity was approximately
half as much in the krill oil group compared to the fish il
group. Nevertheless, after 4 weeks of supplementation the
researchers found that the plasma EPA concentrations were
higher in the krill oil group compared to the fish il group,
while the average DHA concentrations from krill were similar
to the fish ail group.

Both sources of omega-3 fatty acids were safe and well-
tolerated and significantly increased EPA and DHA levels
in plasma as compared to the control group. But most
important, krill oil supplementation (2 gram/day) resulted in
increased plasma EPA levels as well as equal increases in
DHA, but at half the dose in comparison to fish oil. Overall,
after dose adjustment, the total increase of EPA and DHA in
the plasma of the subjects who received Superba™ krill oil
was 24% higher after 4 weeks compared to subjects who
received fish oil.

Another study found that a lower dose of EPA and DHA

FIGURE 9: Plasma Increases of Omega-3s -
Fish Oil vs. Superba™ Krill Oil
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from phospholipids compared to a higher dose of omega-3
fatty acids from triglycerides resulted in equal levels of these
fatty acids in plasma [67]. In this study, 113 subjects with
normal or slightly increased total blood cholesterol and/or
triglyceride levels were randomized into three groups and
given Superba™ krill oil, fish oil, or a placebo for 7 weeks.
The daily supplementation of total EPA and DHA was
approximately 37% less in the krill oil group than in the fish oil
group. The results showed that dietary omega-3 administration
led to a similar increase of plasma omega-3 fatty acids in both
the krill and fish oil groups compared to the control group. After
adjustment of EPA and DHA levels in the daily dose given,
the results from the krill oil group suggested an impressive
45% higher total EPA and DHA plasma level than in the fish oil
group after 7 weeks of administration (see Figure 9).

4) ASTAXANTHIN
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Moreover, the subjects with the highest baseline values of
triglycerides further benefited from krill oil supplementation
and showed decreased plasma triglyceride levels. Additionally,
the HDL-cholesterol/triglyceride ratio, a risk factor for heart
disease, was significantly improved in participants after
Superba™ krill oil but not after fish oil treatment.

A more detailed analysis of the effect of krill oil on
hyperlipidemia was investigated in a recent clinical trial
(unpublished). This study evaluated Superba™ krill oil’s ability
to lower triglycerides without raising LDL cholesterol in 300
subjects with borderline-high or high triglyceride levels.

During the trial, patients received supplements with various
amounts of krill oil (0.5, 1, 2 or 4 g/day) and the control group
received placebo (olive oil). Krill oil reduced the level of
circulating triglycerides significantly, compared to placebo,
without impacting LDL levels. Thus, study authors concluded
from their findings that krill oil is effective in reducing
cardiovascular risk factors important in the treatment of
dyslipidemia.

Other clinical and pre-clinical studies showing krill oil's wide
variety of health benefits have been published and some are
currently under further investigation (see Tables 6 & 7).

TABLE 6: Overview of Krill Oil Clinical Studies

Area of study Population Treatment Main findings References
characteristics
Cardiovascular Dyslipidemia KO Improved blood lipids [68]
Obesity Normal to obese KO Changed endocannabinoid levels [69]
Inflammation Athletes KO Reduced arthritic symptoms [70]
Exercise Athletes KO Reduced oxidative damage vl
PMS Women KO Reduced dysmenorrhea [72]
Brain Memory complaints n-3PS’ Improved word recall 73]
Eye ADHD children n-3PLs? Improved attention [74]
Bioavailability Healthy KO Increased n-3 FA blood levels (66,6775
FA, fatty acid; KO, krill oil; PLs, phospholipids; PMS, premenstrual syndrome; PS, phosphatidylserine
1 n-3 PS synthesized from krill
2n-3 PLs isolated from KO

TABLE 7: Overview of Krill Oil Pre-Clinical Studies

SUPERBA" R{/ER

Area of study Animal model Treatment Main findings References
Cardiovascular Heart failure (r) KO Attenuated heart remodeling [76]
Obesity High fat diet (m) n-3PLs? Improved metabolic profile [77]
High-fat diet (r) KO Decreased body weight [78]
High-fat diet (m) KO Reduced endocannabinoid biosynthesis [79]
High-fat diet (m) KO Decreased hepatic steatosis [80]
Genetic obesity (r) KO Decreased hepatic and heart lipids [23]
Inflammation TNFa overexpression (m) KO Increased hepatic B-oxidation [81]
Ulcerative colitis (r) KO Reduced oxidative stress [82]
Arthritis (m) KO Reduced arthritis scores [83]
Brain Healthy (r) n-3PLs’ Improved memory function [84]
Genetic obesity (r) KO Increased DHA level in brain [24]
Healthy (r) n-3PS? Improved learning and memory [85]
Healthy (r) KO Enhanced learning and antidepressant-like [86]
effects
Bone Growing females (r) KO Did not improve bone mass/architecture [87]
Other Healthy (r) KO Decreased hepatic lipogenesis [88]
Healthy (m) KO Beneficial hepatic gene regulation [89]
(m), mice; (r), rats; KO, krill oil; PLs, phospholipids; PS, phosphatidylserine.
1 Isolated from KO
2 Synthesized from KO
o AkerBioMarine
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Conclusion

Dietary intake of the marine omega-3 fatty acids EPA Because typical Western diets fall short of these guidelines,
and DHA has been linked to many health benefits, from  gietary supplementation helps to make up the difference.
improved cardiovascular health and cognitive function, pe to its inherent advantages — i.e., omega-3 fatty acids

to reduced levels of inflammation. To that end, various bound to phospholipids, naturally pure and stable, sourced

organizations have established recommended daily _ o L .
intakes for EPA and DHA ranging from 160 mg (Australia, sustainably — krill oil has enormous potential in serving the

New Zealand) to > 1000mg (Japan, South Korea). world’s omega-3 health needs for years to come.

|
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ABOUT Superba™ Krill Phospholipid Omega-3s

Superba™ Krill is a pure, natural source of health-promoting EPA & DHA omega-3 fatty acids and the natu-
rally occurring antioxidant astaxanthin. The uniqueness of Superba™ Krill is that the omega-3 fatty acids are
provided in phospholipid form. In vitro, in vivo and human clinical research has demonstrated the safety and
efficacy of Superba™ Kirill.
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