“Lactoferrin and its capacity
as a regulator of oral flora and

the immune system”

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 cases 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 com-
prises 691 amino acids and has a molecular mass of ap-
proximately 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. 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 fulfil the same function. Therefore,
purified lactoferrin from cow’s milk is also well-suited to sup-
port the human immune system.

Properties
of lactoferrin

Lactoferrin has the capability to fight pathogens all over the
body. Harmful bacteria present in the mouth include porphy-
romonas gingivalis, fusobacterium nucleatum and strepto-
coccus mutans, which contribute to tooth decay. Lactoferrin
fights these bacteria in several ways: Firstly, lactoferrin can
bind iron ions. As a result, any bacteria nearby are deprived
of this vital trace element. Bacterial growth is slowed and
even stopped completely."! In addition, the lactoferrin dam-
ages the outer membrane of the bacteria via an oxidation
process which increases its permeability.[2] This is particu-
larly damaging for microbes. Lactoferrin can also destroy the
proteins of certain species of bacteria; proteins which play a
decisive role in the degree of pathogenicity of the bacteria.l3!
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Lactoferrin does not damage all bacteria. It actually pro-
motes the growth of positive, probiotic oral bacteria like
Lactobacillus plantarum 4] as well as other probiotics in the
intestines.[®!

Probiotics like L. plantarum have a beneficial effect on or-
ganisms and support the normal functions of the body. It has
been shown that L. Plantarum exhibits antioxidant properties
and is important for maintaining a normal permeability of the
intestines.[®] Many probiotics also fight actively against path-
ogens multiplying and spreading in the mouth.[”]

Lactoferrin also functions as a regulator of the immune re-
sponse and is able to weaken the inflammatory processes!(®!
which it achieves through its interaction with pro-inflam-
matory cytokines, for example, IL-1a, IL6, IL-8 and TNFa.[®!
This is only possible when lactoferrin has few impurities, as
non-purified, commercial lactoferrin can even go so far as
encouraging inflammation.['0]

Unique composition
of FLORAL

FLORAL mouth and dental care lozenges, with their unique
combination of 50 mg Lactoferrin CLN® and 500 mill. pro-
biotic lactobacilli per lozenge promote healthy, balanced
oral health and prohibit the unpleasant effects of a bacte-
rial imbalance.

The positive effect of lactoferrin on gum disease has been
confirmed in the case of periodontitis.'" 2] In addition, fur-
ther study has shown beneficial effects of lactoferrin on
wound healing after an injury - the healing process can be
accelerated up to twelve times which is particularly useful for
the treatment of gum tissue wounds.

In addition to pure lactoferrin, FLORAL contains cultures of
both probiotic L.plantarum and L.brevis. Together, lactoferrin
and these lactic acid bacteria fight pathogens in the mouth
with an even greater effect. An observational study shows
that after taking FLORAL for 4 weeks, the number of cavities
and gingivitis bacteria in the mouth had reduced significantly:
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FLORAL is taken daily after teeth cleaning in the form of a
lozenge which is dissolved slowly in the mouth. Therefore,
it remains for as long as possible in the mouth and is more
likely to reach the deeper periodontal pockets which are
particularly difficult to reach. This product is suitable for
the prevention of various symptoms caused by undesirable
oral bacteria.

FLORAL can protect those who are particularly susceptible
to gum disease (like periodontisis or gingivitis), or dental
disease. This may apply to women going through hormonal
changes (during pregnancy or menopause), but also to any-
one with a weakened immune system.

Taking FLORAL can also reduce halitosis by encouraging
healthy microflora and eliminating unwanted bacteria and
is therefore suitable for anyone wanting to supplement their
daily oral hygiene effectively. FLORAL is also recommended
for anyone preferring a more natural dental prophylaxis and
therapy support.

We also recommend taking FLORA after dental procedures
or antiseptic mouth washes to support healing and to pre-
vent the growth of oral, pathogenic flora.

Rosa L.; Cutone A.; Lepanto M. S.; Paesano R.; Valenti, P. Lactoferrin: A Natural Glycoprotein Involved in Iron and Inflammatory Homeostasis, Int. J. Mol. Sc. 2017, 18(9), 1985
Farnaud S.; Evans RW.; Lactoferrin—a multifunctional protein with antimicrobial properties Molecular Immunology 2003 40(7) 7, 395-405

Plaut A.G.; Jiazhou Q.; Geme JW. IIl; Human lactoferrin proteolytic activity: analysis of the cleaved region in the IgA protease of Haemophilus influenzae, Vaccine 2000, 19, 148-152
Tian H.; Maddox, I.S.; Ferguson L.R.; Shu Q.; Influence of bovine lactoferrin on selected probiotic bacteria and intestinal pathogens, Biometals, 2010, 23, 593-596

Chen P.W,; Ku Y. W,; Chu F. Y;; Influence of bovine lactoferrin on the growth of selected probiotic bacteria under aerobic conditions. Biometals: an international journal on the role

Bested A.C.; Logan A.C.; Selhub E.M.; Intestinal microbiota, probiotics and mental health: from Metchnikoff to modern advances: Part Il - contemporary contextual research. Gut Pathogens 2013, 5(1), 3
Bosch M.; Nart J.; Audivert S.; Bonachera M.A.; Alemany A.S.; Fuentes M.C.; Cufié J.; Isolation and characterization of probiotic strains for improving oral health, Arch Oral Biol. 2012, 57(5), 539-549
Britigan B.E.; Serody J.S.; Cohen M.S.; The Role of Lactoferrin as an Anti-Inflammatory Molecule Adv. Exp. Med. Biol. 1994, 357, 143-156.

Kruzel M.L.; Actor J.K.; Boldogh I.; et al.: Lactoferrin in health and disease, Postepy higieny imedycyny doswiadczalnej (Online) 2007, 61, 261-267

10 Zemankova N., Chlebova K., Matiasovic J., et al.: Bovine lactoferrin free of lipopolysaccharide can induce a proinflammatory response of macrophages. BMC Veterinary Research. 2016, 12, 251
11 Kondo |.; Kobayashi T.; Wakabayashi T.; Yamauchi H.; Iwatsuki K.; Yoshie H.; Effects of Oral Administration of Bovine Lactoferrin on Periodontitis Patients The Japanese Journal of Conservative Dentistry 2008, 51(3), 281-291
12 Berlutti D.; Pilloni A.; Pietropaoli M.; Polimeni A.; Valenti P; Lactoferrin and oral diseases: current status and perspective in periodontitis, Ann Stomatol (Roma). 2011, 2(3-4), 10-18



