significant majority of respondents assert awareness of nitrates, comprehension details, information
sources, and willingness to change dietary habits, raise concern. While total protection from the
harmful effects of nitrates may be unachievable, controlling nitrate amounts and reducing negative
impacts remains a reasonable goal. The presence of nitrates in plants results naturally as they source
nitrogen. Still, excessive increases prove highly undesirable, becoming toxic to plants. In general,
plants convert nitrates into proteins. An absence of harm occurred with bodies in receipt of acceptable
nitrate concentrations. However, nitrate conversion results during digestion following ingestion of
too many compounds. This process harms organisms. Also, increased nitrates, in addition to a direct
threat, reduce the amount of vitamins in foods. As vegetables and fruits reach peak nitrate
accumulation during the ripening period, unripe plants demonstrate as the most dangerous [3]. As
WHO determined, 5 mg/kg of human body weight comprises a harmless effect, an adult can receive
approximately 350 mg without health consequences. Exceeding safe levels then leads to health
conditions. Resultant of changed chemical composition in the blood comes a decrease in pressure and
liver dysfunction, causing a decline in mental and physical activity [2]. Nitrates facilitate the
development of harmful intestinal microflora, which leads to toxin entry in the body that produces
poisoning. With prolonged nitrate intake, the amount of iodine declines, which facilitates thyroid
diseases. Additionally, nitrates may relate to the occurrence of cancerous tumors [5].

CONCLUSION

This survey of Yekaterinburg university students assesses their information awareness levels
and consumer habits pertaining to nitrates within food products. The necessity of nitrogen —
containing compounds in food comes as they sustain protein, nucleic acid, ATP, and various
hormones. (insulin, adrenaline, glucagon, and thryoxin for examples.) Nitrates can show up in cell
amino acids. Through these results, one can determine the nitrogen contents. Also assessed daily
consumption and its effects, and its impact on safe or harmful results. For addressing nitrates, a
balanced approach results to best action. While key to security and efficiency in agriculture and food
production, one should remember to minimize health implications. Key steps to safety involve public
education, ecological farming measures, and maintaining appropriate methods for handling and
storing.
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AHHOTAIUA

Beenenne. Jlo 30% B3pocnoro HaceleHUs CTpajaeT TUNEPTOHMEH, KOTOpas MOXKET IPHBECTH K CEPbE3HBIM
MOCIIEACTBHSM, TAKMM KaK HH(papKT MUOKap/la, MHCYJIT TOJIOBHOT'O MO3ra M ITOYEeYHasi HeI0CTaTOYHOCTh. MccnenoBanus
MIOKa3bIBAOT, YTO OKOJIO TIOJIOBHHBI KOJIEOaHUH apTepHaIbHOTO JaBICHNUS SIBIISIFOTCS TCHETHYECKUMH, B TO BpeMs Kak Ha
OCTAJIbHYIO 4YacThb BIHSIOT (DaKTOpHl OKpyskaromed cpenpl. CyIiecTByeT MHOXKECTBO JOKa3aTeNbCTB TOTO, 4YTO
HACJIEJCTBEHHOCTh UT'PAET BAXKHYIO POJIb B PErYJIMPOBAHUN apTepHaIbHOro qasiaeHus. Ileapb nccie10BaHus — BEISICHUTD
MEXaHM3Mbl T€HETHYECKOH OOYyCIOBIEHHOCTH apTepHaIbHOW THMIEPTEH3UM M PAcCMOTPETh OTACNIBHBIC MATOJIOTHH.
Marepuan u Metoabl. B kauecTBe MaTepHana ucciieIoBaHus ObUTH UCIIOJIb30BaHbI ITyONMKAIIMK B HAYYHBIX XKYpHaJIax,
CTaThbM M Hay4YHbIE COOPHMKH, 3aTpardBaolIne TeMy HccienoBaHus. PesyabTarsl. [Ipu aprepuanbHOil rumepreH3un
HaOoaeTcs MOJUIeHHAs M T'eTepOreHHasi TeHETHYEeCKH JeTePMUHHPOBAHHAs MaToJorus, (GopMHpOBaHHE KOTOPOMH
3aBUCHT OT T€HETHUYECKUX (haKTOPOB M (haKTOPOB OKpYXKaromiel cpezbl. BeIBOABI. ApTepranbHas THIIEPTEH3US SBISETCS
MHOTO(aKkTopHbIM 3a0oneBanueM. OCHOBHOW NpHYMHOW (IpUMEpHO B 95% cityyaeB) apTepHalibHOW THIEPTEH3HU y
JMOAeN SABISETCS JCCEHIMAlIbHAs THIEPTEH3UA. OTOT THUI THUIEPTOHHU SBIAETCS TEHETHYECKH CIIOKHBIM U
pasHo0Opa3HbIM 3a001eBaHHEM, POPMUPOBAHHE KOTOPOTO TAKKE 3aBUCHT OT BO3/ICHCTBHS OKPY’KAIOLIEH CPeIbl.
KnaioueBble ciioBa: aprepuanbHas THIEPTEH3Us, apTepUalbHOE JaBJEHUE, THIIEpPTOHHYEeCKas OOJIe3Hb, TI€HBI,
MHUHEPATOKOPTUKOUIBI, KPOBb.
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Abstract

Introduction. Up to 30% of the adult population suffers from hypertension, which can lead to serious consequences, such
as myocardial infarction, brain stroke and kidney failure. Research shows that about half of blood pressure fluctuations
are genetic, while the rest is influenced by environmental factors. There is a lot of evidence that heredity plays a significant
role in regulating blood pressure. The aim of the study is to find out the mechanisms of genetic conditioning of arterial
hypertension and to consider individual pathologies. Material and methods. The research material used was publications
in scientific journals, articles and scientific collections that touched on the research topic. Results. In hypertension, a
polygenic and heterogeneous genetically determined pathology is observed; its formation depends on genetic and
environmental factors. Conclusions. Arterial hypertension is a multifactorial disease. The main cause (approximately
95%) of hypertension in humans is essential hypertension. This type of hypertension is a genetically complex and diverse
disease, the formation of which also depends on environmental influences.

Keywords: arterial hypertension, blood pressure, hypertension, genes, mineralocorticoids, blood.

INTRODUCTION

There is a lot of evidence that heredity has a significant impact on the value of blood pressure
(BP). There is a link between the blood pressure indicators of parents and their descendants, which
indicates a hereditary influence on this indicator. [1], it was found that the similarity in blood pressure
between monozygotic twins is significantly higher than between dizygotic ones [2]. While
observations of adopted children have shown that intrafamily similarity of people in terms of blood
pressure is determined not only by living conditions, but also by genetic degree [3]. In addition to
genetic factors, the development of arterial hypertension can be significantly influenced by external
circumstances, such as nutrition and lifestyle. [4 — 6].

It is believed that approximately half of the variability in blood pressure levels in the human
population is due to genetic factors, while the other half depends on environmental influences [3].
There is a feature of genes in the pathogenesis of hypertension. Firstly, hypertension is caused by the
presence of several dozen genes. Secondly, only a small fraction of these genes is responsible for the
development of this disease, and the combination of these genes can vary from person to person,
resulting in genetic heterogeneity. Thirdly, each genetic locus makes a minor contribution to the
development of the disease, which reflects the polygenic nature of hypertension. Fourthly, the
manifestation of a symptom — high blood pressuredepends on the interaction of genes with each other.
This interaction can be additive, when the effects of genes are summed up, or non — additive, when
the action of genes is mutually enhanced or weakened. Finally, it is worth noting that the influence
of genes can be significantly altered by various environmental factors (genotype — environment). In
this case, genetic features can only predispose to the development of a certain disease, which, in turn,
can manifest itself in the presence of certain environmental conditions [2]. Thus, hypertension is a
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pathology caused by complex factors or a combination of them, which makes it an example of a
polyethological disease. Up to 30% of the adult generation suffers from hypertension, as well as the
consequences of this disease: myocardial infarction, stroke and renal failure.

The aim of our study is to clarify the mechanisms of genetic conditioning of arterial
hypertension and to consider individual pathologies.

MATERIAL AND METHODS

Publications in scientific journals, articles, and scientific collections (such as PubMed,
eLibrary.Ru, etc.) that affect the research topic. To achieve this goal, theoretical analysis was used as
a research method.

RESULTS

For a more detailed analysis of the genetic structure of arterial hypertension, we analyzed the
pathogenesis of the disease. Based on theoretical analysis, we have described known forms of arterial
hypertension determined by mutation of one or a small number of genes.

This rare pathology is inherited by the type of autosomal dominant inheritance. It is
characterized by an early manifestation of hypertension, an increase in the volume of circulating
blood and extracellular fluid, as well as the presence of metabolic alkalosis and hyperkalemia [5,16].
At the same time, the activity of renin in plasma is reduced, which resembles the situation in primary
aldosteronism. The level of aldosterone in plasma can be either normal or increased or decreased.

Urinalysis showed the presence of significant amounts of steroids with high mineralocorticoid
activity, such as 18 — hydroxycortisol and 18 — oxycortisol [1,24]. This disease is caused by the
following genetic mechanism (Figure 1): on the short arm of the eighth human chromosome (8p),
there are two genes encoding key enzymes of steroidogenesis — 11B8hydroxylase (CYP11B1) and
aldosterone synthetase (CYP11B2). The first enzyme is involved in the synthesis of the
glucocorticoid cortisol, and the second — the mineralocorticoid aldosterone. Cortisol synthesis is
stimulated by adrenocorticotropic hormone (ACTH), and aldosterone — by angiotensin Il [1,17].

Both genes have a high degree of homology (approximately 95%), which can lead to crossover
— the exchange of fragments of equal length [1,18]. Sometimes crossing over occurs with a shiftof m
chromosomes relative to each other (unequal crossing over), which leads to the formation of a
chimeric gene that combines parts of the 113 — hydroxylase gene and the aldosterone synthetase gene
(Figure 1) [6,7].
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Fig. 1. Genetic mechanism of formation of aldosteronism syndrome treated with glucocorticoids

Unequal crossing — over occurs between two homologous chromosomes A and A" with the
CYP11B2 and CYP11B1 genes encoding two key enzymes of steroidogenesis. As a result, a hybrid
gene is formed, the expression of which can cause sodium and water retention in the body, which
leads to increased blood pressure [8].

If the aldosterone synthetase gene binds to the promoter part of the 113 — hydroxylase gene,
then the induction of the chimeric gene encoding the aldosterone biosynthesis enzyme will occur
under the control of ACTH, and not angiotensin Il. Such expression of the chimeric gene occurs
ectopically — in the bundle zone of the adrenal cortex, where another enzyme, 170 — hydroxylase
(CYP17), is also formed. This leads to the formation of 18 — hydroxycortisol and 18 — oxycortisol
from glucocorticoid precursors, which have a mineralocorticoid effect. ACTH, which stimulates the

expression of the chimeric gene, plays a fundamental role at the beginning of the chain of pathological
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processes, which makes it possible to use exogenous glucocorticoids as therapeutic agents that
suppress ACTH secretion due to negative feedback [2,16]. It is important to note that people with this
condition may have different symptoms, including high blood pressure, in different families. This is
partly due to the heterogeneity of the chimeric gene, due to the different position of the intersection
point with unequal crossing.

This rare hereditary pathology, known as apparent (false) excess of mineralocorticoids, is
transmitted by an autosomal recessive type. This rare hereditary pathology is transmitted by an
autosomal recessive type [2,9]. It is characterized by the early development of high blood pressure,
increased blood volume, hypokalemia, and metabolic alkalosis, which can lead to the development
of strokes. These symptoms may resemble hypermineralocorticism, although the level of aldosterone
in the blood plasma is practically undetectable. The pathogenesis of this condition is explained by the
fact that the receptors for gluco — and mineralocorticoid hormones have a similar structure, which
allows them to interact equally with both aldosterone and cortisol [11,19].

The question arises: how does aldosterone, despite its low concentration in blood plasma
compared to cortisol, participate in the regulation of water — salt balance? The explanation is that in
the target tissues, where the action of aldosterone should occur, there is a gene encoding the enzyme
113 — hydroxysteroid dehydrogenase of the second type (HSD11632). This enzyme converts cortisol
to cortisone, which does not have a pronounced affinity for mineralocorticoid receptors. [4,11] In
experiments on inhibiting the activity of cortisol, which prevails over aldosterone, it was observed
that it actively binds to mineralocorticoid receptors, which leads to sodium and water retention, as
well as to an increase in blood pressure. As a result, the activity of renin and the level of aldosterone
in the blood are reduced, a state of false excess of mineralocorticoidsoccurs [20,23]. In heterozygous
carriers of such mutations, hypertension develops slowly and does not reach a critical level. The
genetic determination of false mineralocorticism syndrome is a complex pattern of heterogeneity,
which can lead to significant fluctuations in the manifestation of the phenotypic characteristics of the
hypertensive state [11,21].

This autosomal dominant mutation (the human mineralocorticoid receptor gene is located on
the fourth chromosome — 4q) causes the replacement of serine with leucine in the 810 positions
(Ser810Leu) in the steroid — binding domain of the mineralocorticoid receptor (Figure 2). As a result,
the receptor goes into a permanently activated state, in addition, its additional activation by
aldosterone is possible [6,12].
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Fig. 2. Genetic mechanism of mineralocorticoid receptor gene mutation

Mutation in the 810 position (Ser810Leu) leads to the fact that the mineralocorticoid receptor
acquires the ability to bind not only to aldosterone and cortisol, but also to progesterone. As a result,
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there is a permanent activation of mineralocorticoid function, sodium and water retention in the body,
and an increase in blood pressure [10,12,15].

Carriers of the mutation are at high risk of developing premature hypertension. This disease
can be complicated by activation of the mutant mineralocorticoid receptor by progesterone [13,14].
Pregnant women with this mutation have a sharp increase in blood pressure due to a significant
increase in progesterone production during pregnancy [3,22]. It is assumed that such genetic changes
may be one of the causes of eclampsia in pregnant women, accompanied by a sharp increase in blood
pressure [22].

DISCUSSION

Hypertension can have a complex nature of determination, but it is also necessary to take into
account the possibility of simpler, although rare, cases when the increase in blood pressure is due to
the presence of genetic mutations. Although such cases represent only a

small fraction of the total number of hypertensive patients, studying the causes of their
occurrence is important for understanding the various genetic mechanisms that regulate blood
pressure in blood vessels, as well as the consequences of mutations in these mechanisms. Most of the
known mutations that cause hypertension affect the body's water — sodium balance, which leads to an
increase in circulating blood volume and, as a result, to an increase in the load on the heart and an
increase in blood pressure.

CONCLUSIONS

1. Arterial hypertension is a multifactorial disease that mainly (approximately 95% of cases)
refers to the essential form of hypertension. Excluding a few percent of symptomatic hypertension
that occurs in certain diseases (for example, kidney disease, pheochromocytoma, coarctation of the
aorta and others), the majority of cases relate to essential hypertension — the most common type of
hypertension.

2. The name of this disease itself indicates two of its important aspects: first, hypertension is
an essential attribute of a particular person, and secondly, there is an internal, ultimately genetic cause
of this disease, which, unfortunately, remains unknown.

3. To date, it has not been possible to identify individual genes with a pronounced and
significant hypertensive effect, despite the genetic predestination. Hypertension is a polygenic and
heterogeneous pathology, the formation of which depends on genetic and environmental factors.
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BHEYYEBHAS BOCIIUTATEJIBHASA PABOTA CO CTYAEHTAMUW MEJIUKAMMUM HA
IMPUMEPE 3KOJIOTMYECKOM AKITUM «IEHb 3EMJIN»

Kupuenko Ekarepmna AmnaTonbeBHa, AxmeToBa Banepus Pynonbdosna, BracoBa JIro0oBb
IOpreBna, Mycuna Onecst Paku6osna, Tumeesa Jluaus BnagumupoBaa

Kadenpa nHOCTpaHHBIX A3BIKOB U MEKKYJIBTYPHONH KOMMYHHUKALIUU

OI'bOY BO «Ypanbckuil Tocy1apcTBEHHbIN MEIULIMHCKUN yHUBEepcuTeT» Mun3apasa Poccuun
ExatepunOypr, Poccus

AHHOTAIUA

BBenenue. BreyueOHas BocUTaTeNnbHas AEATENBHOCTh B 00pa30BaTENBHBIX YUPEXKACHUSIX BBICIIETO OOpa3oBaHUS,
TAaKUX KaK YHHBEPCHUTETBHI, MPEACTAaBIsIET COOOW BaXKHBIM aCIEKT IMOJATOTOBKM CTyneHTOB. KpaifHe Ba)kHO, 4TOOBI
oOyyaroriyecss He TOJBKO MpuoOpeTain npodecCHOHAIbHBIE HABBIKH, HO U (DOPMHUPOBAIN aKTUBHYIO I'DaXKIAHCKYIO
TIO3UIIMIO, Pa3BUBAIN 3KOJOTHYECKYIO CO3HATEIBHOCTh ¥ OCO3HABAJIM 3HAYMMOCTh OXPaHbl OKpyxatomeil cpexasl. Lleanb
ucciaeaoBaHusl — aHau3 3 (GEKTUBHOCTH BHEY4EOHOI BOCIIMTATENILHON pabOThl CO CTyIEHTAMH MEMIIMHCKUX BY30B B
KOHTEKCTE peaM3aliy dKOJOTHUeckol akiuu «JleHp 3emun». Marepuaj M MeToAbl. MarepHanoM HCCIeIOBaHHS
TIOCITY>KWIIU PE3yJIbTaThl aHKETUPOBaHKe 23 yYacTHUKOB dKOJIOTHUecKoi akumu «/lens 3emun». B mpouecce npoeneHus
UCCIIeIOBAaHMS OBUIM HCIIOJIB30BAaHBI CICAYIOLINE METObI: aHAJIN3 ¥ CHHTE3, CpaBHEHHUE, 0000IICHNE, KOJIMYeCTBEHHBIN
METOJ aHanu3a, aHketupoBanue. Pe3yabtaThl. Ilopnep)kaHne S5KOJOTMH B COBPEMEHHBIX YCIOBHUSIX SIBJISETCS
AKTyaJbHBIM HallPaBJICHUEM, YTO JIeJaeT IPOBEACHUE MOJOOHBIX aKIUi HeoOX0AUMbIM. CTyIEHTHI IPUHSAIN y4acTHe B
akuuH «JleHp 3eMiIm» ¢ eIbI0 MOMOYb IUTAHETE M BBIPA3Id TOTOBHOCTh YYACTBOBATh B TOJOOHBIX MEPONPHUSITHSIX B
6y}1y1ueM. B])lBO)IbI. OI_ICHKI/I Y4aCTHHKA MOKa3ajld MOJIOKHUTCIbHOC BOCHPHUATUC AaKOHMU W MOJUYEPKHYJIU BaXHOCTH
BOCIIMTAHHS YEJIOBEYHOCTH W (HOPMHUPOBAHHS OTHOLICHHUS K OKPY)KAIOLIeH cpene, YTo TOBOPHT 00 3(h(deKTHBHOCTH
JaHHOI'O MEpONpUATUA I JOCTHKCHUA BOCIIUTATCIILHBIX ueneﬁ.

KunroueBble ciioBa: BociutaTenbHast paboTa, SKOJIOTHYECKOe BOCIIMTAHNUE, SKOIOIHYeCKask aKLUs, CTYACHTHl — MEAUKH
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