"Lactoferrin and its capacity
as an iron transporter

and distributor”

What is lactoferrin?

Lactoferrin is a protein present in milk as well as in many hu-
man and mammalian bodily fluids and cells. In terms of the
innate immune system, it plays an important role inhibiting
bacteria, viruses, even some fungal pathogens and also by
regulating inflammation.

It is breast-fed newborns who benefit primarily from the
lactoferrin in mothers milk which both protects them from
harmful germs whilst at the same time promoting the devel-
opment of beneficial gut microbiota.

Adults can also benefit from these properties due to the fact
that lactoferrin is easily digestible and quite safe. Due to the
fact that it contains no lactose, the protein can also be taken
in case of lactose intolerance.

Simplified model of lactoferrin; iron atoms marked in red

Lactoferrin is fundamentally a protein and more specif-
ically a Glycoprotein. This means that it is composed
of a single chain of amino acids, typical for proteins,
with attached carbohydrate chains. Human lactoferrin
comprises 691 amino acids and has a molecular mass
of approximately 80 kDa.

Role of lactoferrin

Lactoferrin is integral to the newborn’s immune system. It also
plays a role in the immune response of adults. Lactoferrin is
released by some of our leukocytes - more specifically it is
present in the secondary granules of neutrophils - and is
part of our innate immune system.[l Lactoferrin was named
after its occurrence in milk (lat. lacteus). It can be found,
highly concentrated, in breast milk but also in other bodily
fluids and in cow’s milk.

Lactoferrin is a component of the nonspecific defence sys-
tem against various pathogens. The body, wishing to prevent
bacteria multiplying and invading the organism, enriches our
bodily fluids, for example tears, saliva or sweat, with lactofer-
rin. However, the quantity of lactoferrin produced naturally in
our bodies appears to be insufficient in response to today’s
stress and modern lifestyle.

Fortunately, human and bovine lactoferrin (from cow’s milk)
are almost identical and fulfill the same function. Therefore,
purified lactoferrin from cow’s milk is also well-suited to sup-
port the human immune system.

The properties
of lactoferrin

One of the best researched properties of lactoferrin is its
ability to bind iron. Lactoferrin belongs to the group of trans-
ferrins which is why it is also referred to as lactotransferrin.
Lactoferrin’s affinity for iron is up to 300 times greater than
other transferrins.[2] Lactoferrin is able to bind ferrous ions
from its surroundings making it a perfect transporter and dis-
tributor of iron and also enabling a higher absorption of iron
into the intestines.[3]

Iron is an essential trace element, not only for the human
body (which contains approximately 3 to 4 grammes of iron),
but also for bacteria.
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Iron plays an essential role in microbial metabolism especial-
ly as a co-factor for several enzymes. In the absence of iron,
bacteria die.[4] As a result, these bacteria have developed
their own strategy to absorb iron by secreting compounds
like enterobactin.[®] Lactoferrin competes with such com-
pounds for iron, thus inhibiting the bacteria from absorbing it.

In addition to its ability to bind iron, lactoferrin has a further
range of beneficial functions. It attacks the cell membrane of
bacteria directly, prevents viruses attaching to human cells
and has a negative effect on the spread of fungal infections.
In addition, it promotes the growth of natural gut microbiota
and ensures an immunomodulating effect. Lactoferrin also
prevents the build-up of free radicals in the enterocytes lin-
ing the small and large intestines, which would normally re-
sult from the oxidation of Fe2+.

Lactoferrin is like a Swiss Army Knife for our immune sys-
tem in that it boasts a whole range of different functions.

Unique composition
of IRON

The unique combination of high purity Lactoferrin CLN®, her-
bal curry leaf iron, and vitamin C from rose hip extract ensu-
res that it is well tolerated and quickly available to the body.

In addition to 3 mg of elemental iron from the leaves of the
curry leaf tree, one capsule of IRON contains 100 mg Lac-
toferrin CLN®. This combination means that the iron can be
directly absorbed into the small intestine via the lactoferrin
receptor.[]

The 20 mg of vitamin C per capsule increases the capacity
to absorb iron into the intestines and, due to its antioxidant
properties, prevents the oxidation of bioavailable Fe2+ to in-
soluble Fe3+.["] Lactoferrin CLN® and vitamin C in IRON work
synergistically to ensure the maximum absorption capacity
of the available iron.

This composition makes IRON particularly suitable for
iron malabsorption issues and iron salt intolerances.

In particular, a symptomatic iron deficiency can result from
chronic, inflammatory disorders like inflammatory bowel
disease, where iron absorption and distribution is low. This
can also be the result of stress, immune and lifestyle defi-
ciencies.[8]
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The inferior distribution of iron as a result of a chronic inflam-
mation results in a higher production of interleukin, particu-
larly IL6 as an indicator of the degree of inflammation, which
results, via the Hepcidin-Ferroportin mechanism, in the
transport of iron from intestinal and liver cells being inhibited.
Lactoferrin CLN® is a natural immunomodulator which can
manage the inflammation and take care that iron is distribu-
ted better throughout the organism.

Initial research of patients with iron deficiency (measured
in terms of Ferritin) and high infection levels who took IRON
over a 30 day period show a 23 % reduction of Interleukin-6
and, on average, a 5 times increase in Ferritin.
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