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Abstract

The worsening, every year, the ecological situation in the world leads to the effect of various toxicants on
a person, the formation of free radicals in his body and the development of diseases, including
cancer. With their high chemical activity, free radicals form oxidative stress, which leads to intoxication,
damage and cell death. One of the main tools in removing toxins from the body is not only enzymes of
the cytochrome P450 family, but also the human antioxidant system. Various gene polymorphisms
responsible for protecting the body from toxins can lead not only to a decrease in the production of
enzymes that carry out the oxidative biotransformation of toxins, but also to a decrease in the protective
function of antioxidant system. For 30 patients suffering from chronic and dangerous diseases, molecular
genetic studies were carried out and gene polymorphisms responsible for antioxidant system. The genetic
characteristics of the antioxidant status described in the article, a prophylactic doctor should recommend a
detoxification program, individual nutrition, taking into account the necessary nutritional supplements.
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1. Introduction

Today genetics is a progressive science, and its role will increase every year, as it provides an
understanding of the important aspects of human biology and physiology. Thanks to molecular genetic
research, the causes of diseases are identified, highly effective drugs are being developed, methods of
treating hereditary and intractable diseases. In modern medicine, thanks to the development of genetics,
the generally accepted paradigms should shift towards the development of a preventive direction and the
creation of algorithms for maintaining human homeostasis, healing it, prolonging youth and managing
one's own health. The human genome contains information of two types - genetic and epigenetic. Genetic
information is that information that is responsible for the creation of an organism, and it remains
unchanged. Epigenetics investigates changes in the expression of certain DNA sequences that cannot be
explained by the classic mutations and structural abnormalities that lead to the development of most
diseases. Based on this, epigenetics can be considered as a higher level of genetic organization and
regulation.

In connection with the deterioration of the ecological situation, the scientific interest in the effect
of free radicals on the expression of genes that lead to the development of diseases has been increasing
recently. Free radicals formed in human tissues are highly reactive. Normally, they take part in the
biochemical and physiological processes of the human body. To prevent the "overload" of free radicals
and peroxides, the body uses complex enzymatic and non-enzymatic systems of the body's defense. In a
number of pathophysiological conditions, the balance between free radicals and antioxidant defense can
be changed, oxidative stress develops, and cell damage and death occurs.

It is known that the development of a number of pathological conditions of the human body, such
as cardiovascular pathologies, stroke, Alzheimer's disease, Parkenson's disease, diabetes mellitus, allergic
and dermatological diseases, precancerous, oncological and many other diseases are accompanied by an
increase in the formation of activated oxygen metabolites and free radicals (Berezina et al., 2019; Ivanova
et al., 2019; Karpov et al., 2019; Nikitina et al., 2018).

Free radicals (oxidants, oxidants) are molecules that lack one or more electrons on the outer
electron shell, therefore their molecules have a high chemical activity, taking away electrons from other
molecules, oxidizing any compounds with which they come in contact and cause "oxidative stress ".

Sources of free radicals can be both external and internal factors. External factors include:
environmental pollution, soil acidification, preservatives, antibiotics, xenobiotics, drugs, computers,
televisions, mobile phones, cigarette smoke, radiation, smoking, highly oxidizing drinks, sunlight,
chlorinated water, and more.

Internal factors are those factors that occur in the human body: in the processes of energy
generation in mitochondria, in the process of the breakdown of harmful fats in the body, in the burning of
poly-saturated fatty acids, in inflammatory processes, metabolic disorders, etc.

Psycho-emotional stress also contributes to oxidative stress. Stress causes the body to produce
excess amounts of adrenaline and cortisol. In large quantities, these hormones disrupt the normal course

of metabolic processes and contribute to the appearance of free radicals throughout the body.
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The human antioxidant system (AOS) is a system that blocks the formation of highly active free
radicals. Enzymes synthesized by eukaryotic and prokaryotic cells are antioxidants of enzymatic nature.
Antioxidants are enzymatic and non-enzymatic. The most famous antioxidant enzymes (AOF) are
catalytic proteins: superoxide dismutase, catalase and peroxidase. Thanks to AOF, each cell is normally
capable of destroying excess free radicals, however, with an excess of non-neutralized free radicals, the
external part of the antioxidant system - antioxidants obtained from food - plays a significant role in
protecting the body from oxidative stress.

Non-enzymatic antioxidants include: ascorbic acid (vitamin C), tocopherol (vitamin E), Vitamin
D, Vitamin K, vitamins B2, BS5, B6, B-carotene (provitamin A), lycopene, polyphenols (flavin and
flavanoids), tannins, anthocyanins, omega-3 and omega-6 polyunsaturated fatty acids, as well as trace

elements (Fe, Cu, Zn, Se, S, Co, Mn, Mg).
2. Purpose of the Study

To estimate the contribution of polymorphic variants rs4880 (MNSOD gene), rs947894 (GSTP1
gene), 154654748 (ALPL gene), rs1801133 (MTYFR gene), 15602662 (FUT2 gene), rs964184 (APOAS
gene), rs12934122 (BCsMO44), responsible for the antioxidant status of a person, in a decrease in

cellular immunity and the development of intractable diseases.
3. Research Methods

Today, to assess the antioxidant status of a person and optimize therapy, patients are offered the
following study: "Comprehensive assessment of oxidative stress", which assesses the presence of
antioxidant enzymes, including: albumin, transferrin, uric acid, lipoic acid, glutathione, ubiquinone,
oxidized form, vitamins E and C, A, etc., microelements and human immune status. In 70% of cases,
already at the initial stages of the development of the disease, the indicators of oxidative stress in the
blood serum remain normal, and in most cases the trace elements remain unchanged or slightly reduced.
To organize preventive measures aimed at creating personalized nutrition, justified introduction of dietary
supplements into the diet, adjusting lifestyle, patients should be recommended molecular genetic studies.

We examined and analyzed 30 patients aged 20 to 76 years with allergic, precancerous and
oncological diseases. All patients were verified. Patients with allergic diseases, such as photodermatosis
and eczematous dermatitis, were examined for the presence of immunoglobulin E, eosinophilic cationic
protein, a complete blood count with a leukocyte formula, an extended biochemical analysis of blood,
trace elements, and antioxidant status in the blood serum was also determined in all patients. Patients with
precancerous and oncological diseases, such as leukoplakia of the oral mucosa and vulva, Keir's disease
and cervical cancer, underwent cytological examination and analysis for human papillomavirus (HPV).

All patients underwent a molecular genetic study and a personal genetic report was drawn up.
Material for molecular genetic studies was taken with a special cotton swab from the buccal epithelium of
the buccal mucosa and placed in a special container. The container, together with the patient's
questionnaire, which indicated: gender, age, height, body mass index, physical activity coefficient, were

sent to the Molecular Genetics Laboratory "Mu Genetics". DNA report "Exert" - a detailed DNA test for
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the prevention of metabolic disorders, as well as the preparation of individual programs to reduce the risk
of diseases and improve overall health. The professional DNA report is based on the latest scientific
research on the association of genes with human diseases and traits. All scientific studies are based on
evidence-based clinical efficacy.

The report examined the following polymorphisms: rs4646994 (ACE gene), rs1815739 (ACTN3
gene), 154961 (ADD1 gene), rs1229984 (ADHI1B gene), rs1034714 (ADRB2 gene), rs4994 (ADRB3
gene), 15465448 (APOAS gene), 1s429358, rs7412 (APOE gene) rs1761667 (CD36 gene), rs12934922
(BCMOL gene), rs5882 (CETP gene), rs1051730 (CHRNAS gene), rs1799998 (CYP11B2 gene) (gene
CYP11B2) (rs761800 DRD2 gene), rs1799883 (FABP2 gene), rs174547 (FADSI1 gene), 1s9939609 (FTO
gene), 15602662 (FUT2 gene), rs5400 (GLUT2 gene), rs947894 (GSTP1 gene), 152395182 (HLADQ22
gene) ), rs17782313 (MC4R gene), rs4880 (MNSOD gene), rs1801133 (MTHFR gene), rs1805192
(PPARG gene), rs1726866 (TAS2R38 gene), rs12255372 (TCF7L2 gene), rs1544410 (VDR gene).

The ACE gene encodes angiotensin-converting enzyme (ACE), a protein circulating in the
extracellular space that plays an important role in the regulation of blood pressure and electrolyte balance,
catalyzes the breakdown of inactive angiotensin I to active angiotensin II, which stimulates
vasoconstriction and increases aldosterone synthesis. It is associated with the type of adaptation of the
cardiovascular system to a certain type of physical activity and the development of hypertrophic
cardiomyopathy and arterial hypertension. Deletion (D) in this gene is associated with adaptation of the
cardiovascular system to stress loads and, at the same time, with an increased risk of arterial hypertension
(He et al. 2013). This gene is responsible for the water-salt balance in the body and the elimination of
water from the body (Armanini et al., 2018).

The ACTN3 gene encodes the alpha-actinin-3 protein, which is involved in the contractile
apparatus of skeletal muscle fibers and is expressed mainly in them. A polymorphic substitution in this
gene results in the absence of a functional protein, alpha-actinin-3. In this case, its role is played by alpha-
actinin-2, which is characterized by a low rate of contraction of muscle fibers. ACTN3 is a specific
marker for speed and strength. (Eynon et al., 2013; Mikami et al., 2014; Papadimitriou et al. 2016).

The ADDI gene encodes the cytoskeleton and membrane protein alpha-adducin and is associated
with changes in the transport of sodium ions in cells. Investigated to identify a genetic predisposition to
salt-sensitive hypertension and a tendency to edema (Da Silva et al., 2019).

The ADHI1B gene encodes the beta subunit of alcohol dehydrogenase. It is an enzyme in the first
phase of detoxification of xenobiotics and oxidizes ethanol to acetaldehyde. The efficiency of the enzyme
determines the sensitivity to alcohol. Polymorphism is associated with the development of alcohol
dependence and alcoholic cirrhosis of the liver (Biihler et al., 2015; Ferraguti et al., 2015; Zaridze et al.,
2009).

The ADRB2 gene encodes a beta-2-adrenergic receptor, an ionic protein channel built into the
cytoplasmic membrane of a cell that has a high affinity for adrenaline and provides an increase or
decrease in the metabolic activity of an innervated tissue or organ (Snyder et al., 2006). Activation of
receptors causes an increase in the intensity of glycogenolysis (the breakdown of glycogen to glucose) in
the muscles. There are two loci in the gene: GIn27Glu (associated with obesity and glycogenolysis,

breakdown of glycogen during physical activity) and Glyl6Arg (associated with cardiac output at rest,

247


http://dx.doi.org/

https.//doi.org/10.15405/epls.22011.30

Corresponding Author: V. A. Purtskhvanidze

Selection and peer-review under responsibility of the Organizing Committee of the conference

eISSN: 2672-8575

increased bronchodilation (relaxation of the muscle layer in the bronchi) and endurance) (Blanchet et al.,
2018; Chughtai et al., 2017; Gineviciené et al., 2011).

The ADRB3 gene encodes beta-3-adrenergic receptors. ADRB3 is located primarily in adipocytes
(adipose tissue cells). Agonists of this receptor subtype stimulate lipolysis (lipolysis) and thermogenesis
(heat production). Polymorphism in this gene is associated with a slowdown in the lipolysis process.
Carriers of this gene variant need more intense exercise to lose weight (Celis-Morales et al., 2016;
Leonska-Duniec et al., 2018).

The ALPL gene encodes alkaline phosphatase, the main enzyme involved in the inactivation of the
biologically active form of vitamin B6. Some variants of this gene are associated with a decrease in the
concentration of this vitamin, in such cases it is recommended to increase its intake (Albersen, 2013;
Carter et al., 2015; Kim & Cho, 2014).

The APOAS gene encodes apolipoprotein 5, a minor plasma apolipoprotein. In plasma, it is mainly
associated with triglyceride levels and to a lesser extent with low and very low density lipoproteins. Plays
an important role in determining the concentration of triglycerides in the blood, as it stimulates lipolysis
(cleavage) of triglycerides by lipoprotein lipase. One of the functions of this protein is the transport of fat-
soluble vitamin E. Polymorphic substitution in this gene is associated with an increase in triglyceride and
LDL levels (Spracklen et al., 2017).

The APOE gene encodes the formation of a lipoprotein carrier protein. Apolipoprotein is a
component of chylomicrons and very low density lipoproteins. Its functions are to ensure the metabolism
of lipids in the blood and cholesterol in the brain. Polymorphisms are associated with the risks of
atherosclerosis and / or Alzheimer's disease (Rodriguez et al., 2006; Spracklen et al., 2017).

The BCMO1 gene encodes the beta-carotene monooxygenase enzyme, which in the human body is
involved in the conversion of carotenoids into retinol, the active form of vitamin A. Nucleotide
substitution in the gene leads to a decrease in the enzyme activity and impairment of the digestibility of
provitamin A and carotenoids (Hendrickson et al., 2012; Leung et al., 2009; Lindqvist et al., 2007).

The CD36 gene encodes a fatty receptor, which is an integral membrane protein responsible for
the metabolism of fatty acids, recognition of fats in food, taste, and digestion of fats in the intestine.
Polymorphism in this gene is associated with the taste perception of the texture of fatty foods and excess
fat intake (Lu et al., 2016).

The CETP gene encodes a cholesterol ester transporter protein involved in the transfer of
cholesterol esters from HDL to LDL. Polymorphism is associated with an increased risk of developing
disorders of fat and carbohydrate metabolism, which can lead to hypercholesterolemia (increased
cholesterol concentration), metabolic syndrome, and the development of coronary heart disease
(Weingaertner et al., 2011; Willer et al., 2013).

The CHRNAS gene encodes one of the structures of the alpha-5-nicotinic cholinergic receptor,
through which the action of the neurotransmitter acetylcholine, which plays an important role in the
processes of memory and learning, is realized. When smoking, the receptor binds to nicotine, which
makes it difficult to transmit a nerve impulse. Polymorphism is associated with the development of
nicotine addiction and predisposes to lung disease (Ducci et al., 2011; Weiss et al., 2008; Wood et al.,

2009).

248


http://dx.doi.org/

https.//doi.org/10.15405/epls.22011.30

Corresponding Author: V. A. Purtskhvanidze

Selection and peer-review under responsibility of the Organizing Committee of the conference
eISSN: 2672-8575

The CYP11B2 gene encodes the enzyme aldosterone synthase, which is one of the components of
the renin-angiotensin system, which regulates blood pressure and the volume of pumped blood in the
body. The enzyme catalyzes the last step in the synthesis of the hormone aldosterone from
deoxycorticosterone. Aldosterone, in turn, plays a role in the regulation of blood pressure by maintaining
water-salt balance, is activated by potassium and promotes its excretion according to the principle of
feedback (Gomes-Sanches et al., 2017; Jia et al., 2013; MdDonough et al., 2017).

The CYP1A2 gene encodes an enzyme in the first phase of detoxification, cytochrome 1A2, which
is involved in the metabolism of many substances, including drugs, steroids, and caffeine. Polymorphism
in this gene is associated with a deterioration of the enzyme and, as a consequence, a slowdown in the
conversion of caffeine, which contributes to the development of arterial hypertension (Gubitosa et al.,
2019; Tian et al., 2013; Wiegand et al., 2014).

The DRD2 gene encodes the dopamine D2 receptor, which is located on the surface of
dopaminergic neurons and triggers a cascade of reactions within the cell under the influence of dopamine.
It stands out as a reward, when visualizing a desired result, when a goal is achieved, and evokes a sense of
pleasure. Polymorphism is associated with the risk of addiction formation (Benton & Young, 2016;
Harrison, 2019; Patriquin et al., 2015).

The FABP2 gene encodes a type 2 fatty acid transporter. Protein binds fatty acids in the small
intestine, promotes their more active assimilation, has a high affinity for saturated fats, provides uptake,
intracellular transport and metabolism of long-chain fatty acids. Polymorphism in this gene is associated
with the accelerated transport of saturated fatty acids (Tae-Kyung Han, 2019).

The FADSI gene encodes fatty acid desaturase, an enzyme that converts monounsaturated fatty
acids into polyunsaturated fatty acids. The enzyme converts omega-3 to eicosapentacnoic acid and
omega-6 to arachidonic acid. Polymorphism in the gene is associated with a decrease in the formation of
PUFA from plant sources (Shramko, 2020).

The FTO gene encodes 2-oxoglutarate-dependent demethylase, which is involved in the
modification of nucleic acids that perform a regulatory function. The enzyme is produced in the nervous
tissue and activates the release of the hunger hormone ghrelin. The gene polymorphism is associated with
an increased feeling of hunger after meals (De Luis et al., 2015; Merrit et al., 2018; Zhang et al., 2012).

The FUT2 gene encodes the production of a component of a special factor that is necessary for the
absorption of vitamin B12 in the gastrointestinal tract, which also plays a role in the pathogenesis of
Crohn's disease. Polymorphism in this gene is associated with impaired absorption of vitamin B12 (Ertug
et al., 2018; Tanwar et al., 2013; Wolffenbuttel et al., 2019).

The GLUT2 gene encodes a glucose transporter protein that transports glucose across the cell
membrane through facilitated diffusion. Polymorphism in this gene is associated with a decrease in the
rate of glucose transport and excess sugar consumption (Cornelis et al., 2009; Corella et al., 2013; Kellett
et al., 2008).

The GSTPI gene encodes an enzyme of the second phase of detoxification, which binds
glutathione to xenobiotics: drugs, toxins, products of oxidative stress, etc. Participates in the deactivation

of many compounds, in particular those formed during heat treatment. Polymorphism reduces the
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efficiency of detoxification of substances that enter the body with fried food (Carlsen et al., 2010; Costa
etal., 2012; Landete, 2013).

The HLA gene encodes a subunit of the major histocompatibility complex II, another name for
which is human leukocyte antigen. The genes of this system are responsible for recognizing their own
cells. Antigen-presenting cells carrying HLADQ22 in combination with deaminated gliadin peptides
present antigens to T cells, which leads to the triggering of chronic inflammation in the mucous
membrane of the small intestine and the development of celiac disease. Certain variants of this gene are
associated with high sensitivity to gluten (Dubois et al., 2010; Fallang et al., 2009; Lund et al., 2015).

The studied polymorphism is located not directly in the LCT gene, but in the MCM6 gene
encoding the replicative factor of the MCM group, which is necessary for the stage of genome replication
initiation (synthesis of the daughter DNA molecule). In turn, MCM6 has 2 regulatory regions of the LCT
gene, which encodes the enzyme lactase. Lactase is produced in the small intestine and is involved in the
breakdown of milk sugar - lactose. Normally, lactase activity decreases with age, but the MCM6 (LCT)
polymorphism is associated with the retention of its activity and the ability to assimilate milk in
adulthood (Alliende et al., 2016; Almon et al., 2013, Tomczonek-Morus et al., 2019).

The MC4R gene encodes type 4 melanocortin receptor, which mediates the regulation of eating
behavior and maintenance of body weight. Produced in the central nervous system. Through this receptor,
a signal is triggered to suppress hunger and reduce food intake. Polymorphism is associated with eating
disorders (Adamska-Patruno et al., 2019).

The MNSOD gene encodes a mitochondrial enzyme involved in the detoxification of reactive
oxygen species, converting them into a less aggressive form, which is further transformed by other
enzymes. Polymorphism in this gene is associated with an increase in the level of oxidative stress due to
worsening inactivation of oxygen radicals, which leads to damage to cellular structures (Carlsen et al.,
2010; Costa et al., 2012; Landete, 2013).

The MTHFR gene is a folate cycle gene that encodes methylenetetrahydrofolate reductase, an
intracellular enzyme involved in the conversion of homocysteine to methionine in the presence of
vitamins B6, B12 and folic acid. Investigated to identify a genetic predisposition to the development of
hyperhomocysteinemia (increased levels of homocysteine in the blood) and atherosclerosis.
Polymorphism in this gene is associated with an increased demand for folic acid (Ievleva, 2016).

The PPARG gene encodes a gamma-nuclear receptor that regulates the expression of genes
involved in cell differentiation, muscle tissue metabolism, and the metabolism of fats and carbohydrates.
Polymorphism in the gene is associated with a change in the growth process of adipose tissue (Kamble et
al., 2018; Hsiao & Lin, 2015; Matsuo et al., 2009).

The TAS2R38 gene encodes a protein on the membrane of tongue cells that respond to bitter taste.
First of all, it determines the sensitivity to phenylcarbamide. Various natural compounds also have a bitter
taste: tannins, catechins, anthocyanins, isoflavones, glucosinolates, bioflavonoids. All of these substances
are natural antioxidants. Also, variants of this gene are associated with a preference for certain alcoholic
beverages (Deshaware & Singhal, 2017; Mezzavilla et al., 2019; Nolden et al., 2016).

The TCF7L2 gene encodes a transcription factor that is involved in blood glucose homeostasis

(balance, constancy), stimulating the differentiation of insulin-producing pancreatic beta cells, as well as
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through interaction with the proglucagon gene, which determines glucose-induced insulin secretion.
Polymorphism in this gene makes a significant contribution to the development of type 2 diabetes
(Cornelis et al., 2009; Corella et al., 2013; Kellett et al., 2008).

The VDR gene encodes a vitamin D receptor, it is associated with mineral metabolism, and is also
involved in the regulation of hair growth and renewal of the stratum corneum. Polymorphism in this gene
is associated with a decrease in the sensitivity of the receptor to vitamin D, which leads to fragility of
bones, teeth and hair, and also contributes to the early development of osteoporosis (Pouresmaeili et al.,
2013; Wu et al., 2016; Yin et al., 2018).

When analyzing the genetic reports of all patients, insignificant polymorphisms of different genes
were noted, but almost all of them had canceled polymorphisms in the genes responsible for AOS (see

Table 1).

Table 1. Distribution of patients by diagnosis and study title

MolecularClinical Tosinophilic
enetic blood Immunoglobulin cati(?nic Cytological HPV Blood Trace Comprehensive
Diagnosis MF 8 test E . examination test . elements assessment of
research protein chemistry [N
oxidative stress
Leukoplakia of
+ + + + + + + + +
the vulva
Leukoplakia of
+ + + + + + + + +
the tongue
Eczematous
... 53 4+ + + + + + +
dermatitis
Photodermatosis 2 2 + + + +
Cervical cancer 3 + + + + + +
Disease 2 + + + + + + + +

Total 1317

In 12 patients with allergic and eczematous diseases, in 2 patients, neutrophils were decreased
(30% and 34.9%), in 3 patients there was an increase in lymphocytes (50.5% and 52%), in 4 patients - an
increase in eosinophils (5.5% and 5.7%), 3 had an increase in absolute eosinophils (0.86, 0.93, 0.98
thousand / pL), one patient had a decreased hemoglobin - 10.2 g / dl., two patients showed an increase in
IgE (220 and 420 units / ml), two patients showed an increase in eosinophilic cationic protein (28 ng / ml
and 36 ng / ml). In two patients, an increase in ALT (62 U / L), and in one AST (55 U / L), one patient
had a decrease in selenium. The overall antioxidant status in all dermatological patients was normal.

Among patients with precancerous and oncological diseases: two patients had increased
eosinophils in the blood serum (6.2%), one patient had an increased creatinine (120 pmol / L), one patient
had low vitamin C. Microelements in all oncological patients were normal.

In the DNA report, polymorphisms of 102 genes were examined. The genetic report is based on
data obtained as a result of DNA analysis and on the basis of an assessment of the patient's lifestyle
following a questionnaire. The report identifies genetic predispositions to certain physiological
conditions, and also indicates the characteristics associated with nutrition and physical activity. Genes
determine a person's health by 40%, 50% depend on lifestyle (habits, nutrition, sports, ecological

environment) and only 10% on purposeful health improvement and treatment.
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Table 2. Investigated genes responsible for the antioxidant defense of the body

Name Gene Polymorphism
Antioxidants MNSOD rs4880
Detoxification of xenobiotics GSTP1 1s947894
Vitamin B6 ALPL 154654748
Vitamin B9 MTYFR rs1801133
Vitamin B12 FUT2 15602662
Vitamin E APOAS 1s964184
Vitamin A BCMO1 rs12934922
Vitamin D VDR rs1544410

When analyzing 30 genetic reports, the effectiveness of the antioxidant system, the rate of
detoxification of the superoxide radical, the rate of excretion of B vitamins, the need for B vitamins, folic
acid metabolism, the risk of homocysteinemia, the absorption of vitamin B12 through the gastrointestinal
tract, the need for vitamin B12, the need for vitamin E, the tendency to increase the concentration of
vitamin E, the absorption of vitamin A from plant acids, the need for vitamin A, sensitivity to vitamin D,

the need for vitamin D (see Table 2).
4. Findings

Genetic analysis showed that 97% of patients have expression of the MNSOD gene, which leads to
a weakening of the antioxidant defense of the body and a decrease in immunity. In 80% of cases, there
were changes in the GSTP1 gene, which is also associated with impaired immunity. It was also revealed
that the expression of the ALPL and VDR genes in 80% of patients leads to the development of vitamin
B6 and D deficiency, impaired protein metabolism, impaired functioning of the nervous system, the
development of various dermatoses, as well as a decrease in immunity. Expression of genes MTYFR,
FUT2, APOAS, BCMOI leads to an increased risk of hyperhomocysteinemia associated with the activity
of the enzyme methylenetetrahydrofolate reductase, disorders of the cardiovascular system and
neurological diseases. The development of vitamin B9 deficiency may also be due to the slow conversion
of folic acid to the active form in the form of 5-methylenetetrahydrofolate. Signs of an excess and
decrease in vitamin B9 can lead to the development of neoplasms, vitamin B12 vitamin deficiency, mood
swings, increased excitability, and deterioration of kidney function. Expression of the FUT2 gene can
lead to various allergic reactions, tachycardia, bleeding disorders, and nervous system disorders. The
APOAS gene, which is responsible for signs of excess and deficiency of vitamin E, showed that 90% of
patients have a risk of developing hypertriglyceridemia and an increased need for vitamin E, which can
cause anemia, infertility and muscular dystrophy. Expression of the BCMO1 gene leads to impaired
absorption of carotenoids and, as a result, dryness, thinning of the skin, and impaired functioning of the
immune system.

In the recommendations, patients with changes in the MNSOD and GSTP genes were
recommended to be tested for the following substances:

- 8-OH-deoxyguanosimene - in blood and urine,

- malondialdehyde - in the blood.
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If the patient smokes, then reduce the number of cigarettes, be more careful with tanning. To
maintain health, it is recommended to exclude or limit sources of intoxication: opisthorchiasis, alcohol,
synthetic drugs.

In case of changes in the ALPL gene and for the prevention of hypervitaminosis, patients were

recommended to be tested for pyridoxal-5-phosphate. When expressed in the MTYFR gene, it is

recommended to control the level of homocysteine in the blood, to be tested for the content of folic acid.
5.  Conclusion

On the basis of DNA analysis, one can judge the genetic characteristics of an organism. All
patients showed a predisposition to a violation of the antioxidant defense of the body and, as a
consequence, a decrease in immunity, which could lead to the development of diseases. It is also worth
noting that diseases such as vulvar leukoplakia and oropharyngeal leukoplakia, as well as Keir's disease
and cervical cancer, are acquired diseases associated with the human papillomavirus. HPV in this case
acts as an agent that lowers human immunity. After completion of treatment, these patients need
preventive treatment in order to prevent relapse, lifestyle adjustments, sleep and nutrition. Taking into
account the genetic characteristics of the antioxidant status, a preventive medicine doctor should
recommend a detoxification program, personalized nutrition, taking into account the necessary dietary
supplements. Genetic studies will help doctors analyze the patient's condition and prescribe competent

preventive therapy.
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