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Abstract: Periodontal is a set of complex complex tissues that hold the tooth. If the violation adequate oral
hygiene in inflammation, in which the antioxidant defense system of the person is not coping According to
the synthesis report of the who (1978), chronic gingivitis in the European population is found in almost 80 %
of children 10-12 years old and up to 100 % of children aged 14 years. Traditional methods of treatment aimed
at eliminating the microbial factor are not always effective enough. Thus, periodontal diseases are an urgent
problem today. Of great interest is the natural Astaxanthin, which surpasses other antioxidants in its anti-

inflammatory and immunomodulatory properties.

Keywords: periodontal disease, antioxidant, astaxanthin, peroxidation, beta-carotene, Hematococcus

pluvialis.

l.Introduction

Inflammatory diseases of periodontal tissues play a leading role in the structure of dental
morbidity in Russia [4]. Their early signs are revealed in the form of bleeding gums and tartar [1].
Tissue hypoxia and an increase in the activity of free radical oxidation play a key role in the
pathogenesis of many inflammatory diseases of the periodontal mucosa, which leads to the
intensification of lipid peroxidation, the release of enzymes and inflammatory mediators with pro-
oxidant action [8].

2. Purpose of work

Improving the treatment and prevention of patients with inflammatory periodontal diseases with
anew therapeutic and prophylactic agent based on astaxanthin. The  research task is to develop
innovative forms of therapeutic and preventive tool and incorporate it into clinical practice for
patients with periodontal disease.

3. Materials and methods
Astaxanthin was studied in the eyes of rats.

4.Research results and their discussion

In the conditions of changing external environment, in response, the body activates
protection systems in order to maintain the constancy of its function and structure. There is a
multicomponent response aimed at eliminating the imbalance induced by a shift in metabolic
equilibrium. If it is impossible to achieve equilibrium in the metabolism, one or another pathology
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develops [3]. The leading role of antioxidants is to prevent oxidation processes, preventing the
action of free radicals on the cells of living organisms, thereby slowing down the aging process.

A new progressive direction in the treatment of periodontal diseases is the use of
antioxidants. It is proved that the oxidative process, which leads to a sharp increase in the number
of reactive oxygen species, which are free radicals, causes cell death.

Toxic substances are actively synthesized when the blood supply to tissues slows down, the
local immune status decreases, because normally they perform protective functions, damaging the
shells of microbes. However, in the presence of various conditions that have a long-term
pathological effect on the body, uncontrolled formation of a large number of free radicals occurs,
which the body's own antioxidant system cannot cope with.

Antioxidants are various natural products and their components. They protect the body from
the inevitable harmful effects of oxygen. Astaxanthin, as a natural antioxidant, is present in various
amounts in all living organisms on earth [6]. It is the most powerful antioxidant today [7].
Astaxanthin belongs to the group of carotenoids. Carotenoids are pigments that give some foods
a rich bright color. A large amount of astaxanthin is found in algae and plankton, which are the
basis of many food chains, so it can be found in the organisms of various animals. For example, red
fish, crustaceans. The rich and beautiful color of flamingos also provides astaxanthin. Most of it is
contained in the algae Hematococcus pluvialis (Haematococcus Pluvialis).

Many dietary supplements and even food products are considered antioxidants, but only
natural astaxanthin prevails over others in its properties.

Here are just some of the properties that other carotenoids do not possess, but are inherent
in natural astaxanthin:

1. Overcoming the blood-brain barrier. Supplying the brain and central nervous system with an antioxidant,
providing an anti-inflammatory effect.

2. Penetrates into the retina of the eye, providing the eyes with an antioxidant and having an anti-
inflammatory effect.

3. It spreads throughout the body, exerting an anti-inflammatory effect on all organs and skin, while
simultancously supplying them with an antioxidant.

4. Penetrates the cell membrane.

5. Interdcts with muscle tissues.

6. Acts as the strongest antioxidant, quickly catches free radicals and extinguishes singlet oxygen.

Those companies that used astaxanthin as a dietary supplement in the early 1990s advertised
it as the strongest antioxidant, but its other benefits became known much later. People taking
these dietary supplements talked about how their well-being improved significantly, arthritic pain
disappeared, the number of colds and flu decreased, and also allowed them to stay in the sun for a
long time without the risk of getting burned.

Two independent studies have shown that Astaxanthin is the strongest antioxidant [7].
There are several ways to measure the strength of an antioxidant. The most common to date: The
ability to absorb oxygen (ORAC), developed in the laboratory of Brunswick, Massachusetts, USA
[8]. But according to the laboratory, this experiment is not suitable for oil-soluble carotenoids.
Therefore, natural astaxanthin was tested in other ways.

According to the results of one of the experiments, this antioxidant surpassed vitamin E by
550 times in terms of the method of absorption of singlet oxygen. Vitamin E has always been
considered a strong antioxidant in its effect on the body and cosmetic effect, but natural
astaxanthin surpassed it. A comparison was also made with other antioxidants in terms of the level
of singlet oxygen quenching (Fig.1, 2).

A comparison [2] of natural astaxanthin with lutein, beta-carotene and vitamin E in terms of
the level of singlet oxygen quenching is presented in Figure 1.
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Figure 1. Comparison of Natural Astaxanthin with Lutein, Beta-carotene and vitamin E
by the level of singlet oxygen quenching.

The second study was conducted at Creighton University [2] (Figure 2). Scientists compared
Natural Astaxanthin, Vitamin E, Vitamin C, Pycnogenol, synthetic Astaxanthin and other
antioxidants by the level of destruction of free radicals. Studies have shown that Natural
Astaxanthin is 14 to 60 times more powerful than all other antioxidants [2].

The level of quenching of singlet oxygen

|—— .. .. — - ..

Vitamin E Pycnogenol Synthetic Astaxanthin

Figure 2. Comparison of Natural Astaxanthin with vitamin E, vitamin C, Pycnogenol, Beta-
carotene, Synthetic Astaxanthin by the level of singlet oxygen quenching.

It was noted that different testing methods gave very different results. In the first experiment,
Natural Astaxanthin proved to be 550 times stronger than vitamin E, but in the second experiment
it surpassed it by 14.3 times. In the future, many studies have been conducted that have shown that
Natural Astaxanthin is indeed the most powerful antioxidant.
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Many companies obtain Synthetic Astaxanthin from petrochemical raw materials. Despite
the similarity of the chemical formula with natural Astaxanthin, its synthetic analogue is another
molecule with a different shape. Natural Astaxanthin has hydroxyl groups at the ends of the
molecule that trap free radicals.

Some antioxidants turn into pro-oxidants, enhancing the oxidation process and starting to
harm the body. Such antioxidants are vitamin C, vitamin E, zinc, beta-carotene, lycopene,
zeaxanthin [3].

In the 1990s, a large-scale scientific experiment was conducted to study antioxidants in
Finland. Research data has shown that smokers taking dietary supplements with synthetic beta-
carotene suffer from lung diseases more often than those who took a placebo. This is due to the
fact that the protection of cells by beta-carotene depends on the presence of other antioxidants in
the body, especially vitamin C. With vitamin C deficiency, beta-carotene receives destructive
energy and turns into a pro-oxidant. If the amount of vitamin C is normal, then this prooxidant
turns into an antioxidant.

The peculiarity of the molecular structure of Natural Astaxanthin is that it never turns
into a prooxidant and does not cause harm.

5. Conclusion

One of the important properties of natural Astaxanthin is anti-inflammatory. It fights
inflammation in various ways that are closely related to its antioxidant capabilities. The
mechanism of anti-inflammatory action consists in the suppression of various inflammatory
mediators, such as cell necrosis factor (FOC), Prostaglandin E2 (PE-2), Interleukin 1B (IL-1B),
nitric oxide (OA), reducing the effect of C-reactive protein [7]. In one of the experiments
conducted at the Medical College of Hokkaido University (Japan), under the conditions of
chemical experiment, Natural Astaxanthin suppressed nitric oxide, cell death factor and
Intraleukin 1B.

A study was also conducted on rats, which showed the anti-inflammatory effect of
Astaxanthin on the eyes of rats, suppressing the effect of inflammatory mediators [7].

In addition, antibacterial action has been shown on Helicobacter pylori in patients with
gastric ulcer. Helicobacter pylori is a bacterium that settles in the epithelium of the human
stomach and causes type B gastritis, gastric ulcer, duodenal ulcer and stomach cancer. After
infection, a chain of events occurs on the gastric mucosa, leading to the activation of phagocytes,
which leads to damage to the mucous membrane and inflammation. Recent studies have shown
that mice infected with H. pylori and then consuming Haematococcus extract, there is a significant
decrease in inflammation and the number of bacteria in the stomach. Treatment of infected mice
with Haematococcus algae reduced the total number of bacteria by four times, and inflammation
by 35%. These positive results are associated with the modulation of the immune response, as well
as the neutralization of reactive oxygen species, the appearance of which accompanies
inflammation. [5,6]

In a number of other experiments, the protective effect of Astaxanthin on the retina of the
eye has been proven. The yellow spot is a small area in the center of the retina, consisting of cones,
which are responsible for distinguishing colors. This area provides the clear vision needed to read
and to distinguish fine nuances. Photoreceptor cells of the retina contain a large amount of
polyunsaturated fatty acids, and are relatively highly saturated with oxygen, which is associated
with an increased probability of lipid peroxidation. It is known that high-energy blue light is
capable of generating reactive oxygen species in the process of photooxidation, mainly a singlet
form capable of generating peroxides and other unstable molecules that can damage lipids. The
accumulating oxidative process leads to degenerative changes noticeable in the aging spot. Blue
light in the spectral region (400-500 nm) damages the retina, generating unstable forms of oxygen
inside the eye. Clinical studies have shown that light burns are the main cause of the disease, the
so-called "age-related macular degeneration”. Due to its unique ability to cross the blood-brain
barrier, astaxanthin can provide protection against oxidation to the retina, brain, spinal cord, and
nerves. In the USA, the University of Illinois owns a patent for the use of astaxanthin as a means
to combat age-related macular degeneration. The optimal dose of astaxanthin for visual fatigue
was determined, which was 6 mg per day [6].

In large doses, Astaxanthin has demonstrated neuroprotective effect, preventing the
phenomena of stroke and ischemia. Current studies show that this antioxidant can improve
memory in the case of multiinfarction dementia [2].

The results of experiments with ultraviolet irradiation have shown that Natural Astaxanthin
is able to complement the antioxidant systems of cells, reducing damage to the DNA structure. It
specifically affects transglutaminase enzymes that help neutralize harmful polyamines resulting
from skin irradiation [5].

Singlet oxygen is toxic to the immune system due to its ability to catalyze the occurrence of
free radicals that can damage blood cells. Prolonged stress caused by intense physical exertion can
lead to a violation of the immune system, for example, disrupt the activity of cells such as T-killers
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or certain antibodies. Carotenoids strengthen both the specific and non-specific immune system
and protect cell membranes and DNA from mutations from destruction, also having a strong
stimulating effect on the immune system. Astaxanthin also enhances the secretion of Interleukin-
1 alpha and Tumor Necrosis Factor alpha significantly more than astaxanthin or beta-carotene.

In the course of one of the studies, it was shown that astaxanthin had the greatest cytokine-
stimulating activity among the tested substances, and that this carotenoid is even able to play the
role of an immunomodulator. Studies have shown that the synthesis of immunoglobulin M
increases with the intake of astaxanthin even in small concentrations.

The significance of periodontal diseases as a general medical and special problem is
determined by their prevalence in the world, a large loss of teeth and the negative influence of foci
of infection with the formation of a periodontal pocket. [1]

Periodontal diseases are divided into inflammatory (periodontitis) and dystrophic
(periodontal disease). Their causes have not been definitively clarified. For a number of reasons
(vitamin and protein deficiency, violation of the intake of trace elements into the body, excessive
consumption of carbohydrates and fats with food, smoking, hereditary predisposition, etc.) with
periodontitis, the periodontal blood supply deteriorates, local immunity decreases and
microorganisms contained in plaque penetrate into the soft and bone tissues of the jaw, foci of
inflammation appear. Periodontal disease is much less common and is manifested by dystrophic
changes in bone tissue. The causes of this disease are diabetes mellitus, chronic diseases of the
digestive system, hereditary predisposition. These causes cause circulatory disorders in the tissues
surrounding the tooth. The oxidative process triggers a certain "metabolic cascade’, or, in other
words, a set of interrelated pathological reactions that irreversibly damage the cell and lead to
atrophy of jaw tissues and loss of teeth. One of the main reasons for the development of periodontal
diseases is inadequate oral hygiene. Modern dentistry offers the treatment of periodontal diseases
with antioxidants, by introducing them into toothpastes. Astaxanthin, which is part of pastes,
significantly increases their antimicrobial properties, leads to the restoration of intracellular
metabolism and stimulates regeneration processes [6].

Modern innovative biotechnologies of production make it possible to obtain stable
astaxanthin that does not break down under the influence of environmental factors. Modern
science continues to study the properties of the release of this strong natural antioxidant. In the
near future, Natural Astaxanthin will be used more widely. You can only fantasize about where
and how its anti-inflammatory properties will be useful.

Application of artificial intelligence:The article is written without the use of artificial intelligence
technologies.

Conflicts of Interest: The authors declare no conflict of interest
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