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Nutrient Delivery System Probiotics for improving the energy metabolism

The link between intestinal flora and obesity.

By Eva Lydeking-Olsen, Optimum Nutrition

Overweight or obese?

Being overweight is usually defined as a BMI between 25 -30 (kg/m2) while having a
BMI > 30 is defined as obesity. In the past 30 years or so, the percentage of people
who are overweight has grown significantly. The causal links are complex as many
genetic factors and lifestyle components, such as eating habits and the level of physi-
cal activity, the balance between energy-giving nutrients, individual metabolism and
ability to regulate metabolism, all play a part.

In earlier times and throughout human history, intermittent scarcity of food would
occur depending on season, population density, wars and natural disasters, so the
people who survived the times of scarcity were those who were particularly good at
‘storing’ when food was plenty. We also know that babies who have been starved as
foetuses and are therefore born underweight in relation to the length of the preg-
nancy, adjust their ‘biological regulator’ to ‘starvation’ and are therefore coded to
utilise food very efficiently so that when they are given sufficient amounts of food,
there will be a greater risk that they will become overweight. This is hitting society like
a boomerang now, when most societies in the world have access to energy-dense and
nutrient-poor food and industrial development is gaining speed and eliminating the
need for the physically demanding activity of earlier eras.

Occurrence: the high level of overweight and obese people is noticeable in many
countries, independent of geographical location, ethnic composition of the popula-
tion, age and gender. Table 1 shows the percentage of people who are overweight
(BMI 25-29.9) and obese (BMI +30). The prevalence of both overweight and obesity
is high all over the world, and that the only group with a lower prevalence is adults in
Asia. This means that there is a serious mismatch between our biological needs and
the overall environment that we have created.
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Sadly, the prevalence of obesity in children and teenagers is
very high — even in those countries that have traditionally had
lower levels of obesity among adults. It has so far not been
possible to find a way of reversing this trend, despite intensive
research efforts all over the world.

The consequences of being overweight and obese
Itis not at all healthy to be very overweight or obese. A modest
excess weight of 5-10 kilos has hardly any health consequences
if the person lives healthily and is physically active/exercises to
raise the pulse, i.e. ensure that the metabolism of the cells is
kick-started at least four times a week. High levels of obesity,
on the other hand, are dangerous: Long term, the occurrence
of a wide range of diseases and physical disability increases
significantly both among children and adults. See Figure 1:

Figure 1. Consequences of morbid obesity
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Reasons for obesity and their links to intestinal flora
What are the reasons that obesity-related health problems are ris-
ing all over the world? Obesity is the largest health problem facing
the world today and it has not been possible to find the key to the
problem and achieve a definitive outcome:

Many factors are, of course, interacting. These include hered-
ity, nutrition, physical activity, the composition of the intestinal
flora, the child’s nutritional condition during pregnancy and
early childhood and the importance of birth and breastfeeding.

Joints and muscles:
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All these areas are being researched, but in the past 5-10 years

a great deal of new knowledge has been obtained:

B In 2003, the human genome had been mapped and this
knowledge was applied to a wide range of health problems,
including obesity, and this new knowledge has been coor-
dinated across disciplines to map complex health prob-
lems more precisely.

B The body’s microflora explains a larger part of the problem
of obesity (80-85%) than our DNA does (55-60%).

B It has been demonstrated that three general microbiome

types (Arumugam 20m1) exist across geographical conditions,
ethnic background, age, social class etc.:
Bacteroidetes, Prevotella and Ruminococcus. It is not yet
known what determines the type people are. It may be
blood type. It may be the first microflora the person meets
as a baby. It may be diet throughout life. It may be deter-
mined by different ways of eliminating excess hydrogen
gases.

But we know something about the capabilities of the respec-

tive species of bacteria:

B Bacteroidetes are good at breaking down carbohydrates
and the ratio between Bacteroidetes and Firmicutes (the
other large group) is out of balance in overweight or obe-
sity.

B Prevotella are good at breaking down mucosa in the
intestine, which can result in gut pain. Prevotella in
excess are also associated with autoimmune diseases
such as arthritis.

B Ruminococcus help to absorb carbohydrates and may
also be involved in difficulties keeping weight stable and
healthy.

Specific findings related to obesity

Research in which genetic analysis of the intestinal flora has

been carried out (in order also to map the bacteria that cannot

be cultivated in a laboratory) has shown that

B Obese people have more Firmicutes bacteria (consist-
ing of Clostridia, Eubacteria, Lactobacillus, Enterococcus,
Strepto- and Staphylococcus and various others) so that there
may be up to 85-90% Firmicutes and maybe only 2-5%.
Bacteroides/Bacteriodetes: Slim people have 60-70%
Firmicutes and approx. 25-30% Bacteroidetes (Ley, 2006 og
Turnbaugh 2009). Others believe that they should be equally
represented at about 50% of each main type to maintain
a sensible balance. Laboratories working on stool analy-
sis currently operate with a normal range of max. 80%
Firmicutes and min. 20% Bacteriodetes.

B The composition of the microflora changes as weight is
lost, irrespective of the weight loss method. The weight
loss can be achieved either with a diet limiting carbohy-



drates or fat. During this process, the microbiota becomes
similar to that of a slim person after a year (Ley 2006).

B Children with an intestinal flora consisting of many Bifido-
bacterium species and few Staphylococcus Aureus stayed
slim during their childhood (kalliomaki 2008) whereas those
children with few Bifido and many Staphylococcus Aureus
gained more weight up to school age.

How does the microflora contribute to the control

of metabolism and weight?

The composition of the intestinal flora in the small intestine
affects digestion and energy conversion in the body by extract-
ing more or less energy from the food. Short chain fatty acids
are also created in the large intestine based on otherwise indi-
gestible fibres in the food and these contribute to keeping the
intestinal mucosa healthy, as signal molecules and as a source
of energy. The former belief that ‘fibres are not digested, but
just act as a filler’, is no longer conclusive, as some energy
can be extracted from soluble food fibres if the microbiota is
able to do so.

People with a ‘far too energy-efficient’ intestinal flora,
often experience, that they cannot eat the amount of food they
‘should be able to’ on the basis of their gender, age, weight
and physical activity without gaining weight. And vice versa:
those people who have a ‘not so energy-efficient’ intestinal
flora can eat ‘anything’ without gaining weight.

The latest research is mapping the substances that con-
tribute to these processes. The microbiota regulates the Ang-
iopoietin-like protein 4 or ANGPTL4 which, in turn, regulates
the body’s ability to metabolise fat in both muscles and adi-
pose tissue.

The other important area where the microbiota is involved
in weight regulation is regulation of inflammation and insulin
resistance. Chronic low-grade inflammation is an essential
component of metabolic syndrome, i.e. reduced insulin sen-
sitivity and thus reduced ability to convert carbohydrates to
energy in a healthy way.

All metabolic systems are functionally interacting molecu-
larly with the immune system, so that an increase in pro-
inflammatory cytokines such as TNF-a (typical for obesity)
results in insulin resistance. The microflora can both initiate
and maintain insulin resistance (Hotamisligil 1996 og 2008).

The effect of the microflora on inflammation is initiated by
lipopolysaccharides from the breakdown of bacterial cell walls.
Lipopolysaccharides are a strong, but ‘bad’ immunostimu-
lants as they keep the immune cells in a state of ‘high rest-
ing burst’ which results in both increased inflammation and
reduced immunity in the same cocktail. Lipopolysaccharides
activate a toll-like receptor 4, TLR4, and this cascade may
contribute to increased weight, even when the energy intake is
not increased (Cani 2007).

Diet is also important as a high consumption of fat in itself

contributes to

B increased absorption of lipopolysaccharides due to leaky
gut syndrome (Ghosal 2009). Lipopolysaccharides being ab-
sorbed with the fat in the lymph system and subsequently
into the blood.

B Increases the Firmicutes bacteria which must be held in
check/reduced, to prevent or treat weight problems.

B Reduces the amount of Bifidobacterium species which oth-
erwise contribute to improving sugar tolerance, reducing
inflammation, improving the barrier function (reducing
leaky gut) and reducing the absorption of lipopolysaccha-
rides (Cani 2009).

Hormonal communication routes are also involved through
the formation of GLP1 and GLP2 which contribute to satiety
regulation, gastric emptying rate and the maintenance of the
barrier function of the mucosa.

Product information: NDS® Probiotic W-8 Control®
NDS® Probiotic W-8 Control® consists of especially selected
strains of the following bacteria:

For the establishment and maintenance of an intestinal

flora that contributes to a healthy metabolism in both
children and adults.

i1 Bifidobacterium Breve M/13

i1 Bifidobacterium Bifido

I Bifidobacterium Infantis

I Bifidobacterium Lactis

A total of 20 billion CFU per daily dose

The strains in NDS® Probiotic W-8 Control® have been
selected to work preventively and therapeutically in six
areas:

1. Improving metabolism in converting both fat and carbo-
hydrates, upregulating genes that convert fats and produce
beneficial prostaglandins, damping of genes related to
stress, improving blood sugar and blood glucose (clinical stu-
dies in humans and mice, Kondo 2010 and 2013, and manuscript in preparation,
2014).

2. Reducing inflammation, both by increasing the formation
of the anti-inflammatory cytokine, IL-10, attenuating the
pro-inflammatory, C-reactive protein, CRP, and by helping
to break down lipopolysaccharides.

3. Improving several physiological functions related to the
reduction of stress in the liver (improvement of several liver
function tests) (Kondo 2010 og 2013).

(as shown by TEER for one
strain and analysis of proglucagon in mice for another),
protecting against side effects of antibiotic therapy.

5. Reducing total cholesterol (kondo 2010).

4. Improving barrier function

6. Antioxidant effect and mast-cell stabilising.
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exposure and are harmless. Bifidobacteria do not form D-lactate.

All the strains are viable during production and storage at room temperature for up to two years. They tolerate gastric acid and bile

NDS® Probiotic W-8 Control® also inhibits the growth of specific unwanted bacteria such as E. Coli, Salmonella, Shigella,
Pantoea Agglomerans (previously Enterobacter A), Staphylococcus Aureus, Clostridium Difficile and Clostridium toxin formation.

Probiotics play a role, not only in the gut, but in the health
of the body as a whole, including blood glucose, satiety and
weight control and should be part of a holistic, integrated
treatment model for all complex health problems involving
the interaction between the gut and energy metabolism in
muscles, liver and adipose tissue.

Probiotics, consisting of specific metabolic strains of friendly
intestinal bacteria, are therefore a valuable tool in the preventi-
on and treatment of blood sugar and weight-related problems.
It can be used for an unlimited time period.
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Dosage

Mix 1 teaspoonful of NDS® Probiotic W-8 Control® in luke-
warm water. Let the mixture stand for at least 5 minutes,
preferably 10-15 minutes, and drink on an empty stomach, pre-
ferably in the morning or just before bedtime. Probiotics also
survive well in milk, soy milk, rice milk or similar non-acidic
drinks, but should not be mixed with juice or acidic drinks.

Safety profile
In Europe, strains of probiotic bacteria are regarded as safe
if they have QPS status. This stands for Qualified Presump-

tion of Safety>. All probiotic strains in the NDS® Probiotics
range have QPS status and the product has been manufac-

tured under the regulations for food production.




The NDS® Probiotic range also includes these specific multi-strain products:

NDS® Probiotic Panda® 1 & 2 are used in the prevention
and treatment of allergies in both children and adults. Also
suitable for pregnant or breastfeeding women, who are
concerned, that their child may develop an allergy.

NDS® Probiotic Classic® for excess growth of unwanted
bacteria, fungi or parasites in the gastrointestinal tract.

NDS® Probiotic I.L.D.® for use in inflammatory gastroin-
testinal diseases such as Crohn's disease, ulcerative colitis
and other related diseases.

NDS® Probiolax® for constipation/sluggish bowel in peo-
ple of all ages (children + 1y old).

for the healing of the intestinal
mucosa in many kinds of stress, hypersensitivities, mood
disorders, depression.

NDS® Probiotic Performance® for balancing intestinal
function in exercise- and sport-related stress/loose stools/
diarrhoea, sensitivities with diarrhoea and e.g. demanding
treatments, that provoke diarrhoea.

NDS® Probiotic S-60-Nrg® as a help in instances of seri-
ous stress.

NDS® Probiotic W8-Control® as a support to balance
the gutflora to help improve the energy metabolism and
increase weigthloss.

Control

Udvalgte bakteriestammer/
unique strains of bacteria

> 20.000.000.000 doseing
>6.000.000.000
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