SCI-CONF.COM.UA

SCIENCE IN THE MODERN
WORLD: INNOVATIONS
AND CHALLENGES

PROCEEDINGS OF XIII INTERNATIONAL
SCIENTIFIC AND PRACTICAL CONFERENCE
SEPTEMBER 4-6, 2025

TORONTO
2025




10.

TABLE OF CONTENTS

AGRICULTURAL SCIENCES
Gavrylenko V., Fedelesh-Gladynets M.
DYNAMICS OF YIELD AND VEGETATION OF DIFFERENT
SORTS AND HYBRIDS OF TOMATOES DEPENDING ON
METHODS OF FERTILIZATION GIVEN TRICHODERMA
APPLICATION (TRICHODERMA)

MEDICAL SCIENCES
Adonina I.
PLACENTAL PATHOMORPHOLOGY AND HORMONAL
DYSREGULATION IN METABOLIC SYNDROME: MECHANISTIC
INSIGHTS INTO FETOPLACENTAL INSUFFICIENCY
Bezborodov A. S., Sid Ye. V.
THE PROBLEM OF CHOLECALCIFEROL DEFICIENCY AMONG
PATIENTS WITH ARTERIAL HYPERTENSION
Kunta H., Forkutsa L.
HIDDEN DANGERS: BARRETT’S ESOPHAGUS AS A PREDICTOR
OF ESOPHAGEAL ADENOCARCINOMA
Kypasenv B. I, bopkoecokuii JI. C., /Kypasenv Bikmop B.,
Kypasenv Bonooumup B.
I[IEPEBATU  BIIPOBA/PKEHHA  OCHOBHUX  HAVYKOBO-
METOJUYHUX " OCOBUCTICHO-IHAMBIIYAJIBHUX
[MIAXOAIB 10 VITIPABJIIHHA MEJJUYHOIO OPT'AHIZALIEIO
Kpunenxko B. L., Knazvkoea B. 4.
[TPOBJIEMA VIIEPE/DKEHOCTI IOTYYHOI'O IHTEJIEKTY B
MEJIUIINHI
Kyopak M. A., I'aepunvuenko A. K.
CTPATEI'TA KOMIUIEKCHOI'O IHANBIAYAJII3OBAHOI'O
[MIAXOAY A0 JIKYBAHHA XBOPUX 3 I'OCTPOKO KHUIIIKOBORO
HEITPOXIJIHICTIO ITYXJIMHHOI'O 'EHE3Y
Ocapuyk €. B., banopiecokuii 1O. JI.
OCOBJIMBOCTI TTOIIMPEHOCTI TA JIOKAJII3ALII KAPIO3HUX
YPAXEHB I[TOCTIMHUX 3VBIB Y BHYTPIIIHBO ITEPEMIIIEHUX
JITEU BIKOM 6-9 POKIB
Poccixin B. B., Byxmin O. B., Byxmin O. O., Poccixina C. B.
KPATOM: MIXK 3ABOPOHOIO I 3BACTOCYBAHHAM

CHEMICAL SCIENCES
Innawenko IO. B.
EKOHOMIYHA EOEKTUBHICTD BUKOPUCTAHH
POCJIMHHUX MOTOPHHX OJIMB

8

18

22

28

34

45

49

53

58

65



VIIK 616
THE PROBLEM OF CHOLECALCIFEROL DEFICIENCY AMONG
PATIENTS WITH ARTERIAL HYPERTENSION

Bezborodov A. S.

MNE "Clinic "Family Doctor" of the Shyrokiv Village Council, Ukraine
Sid Ye. V.

Zaporizhzhia State Medical and Pharmaceutical University, Ukraine

Annotation: arterial hypertension (AH) remains the leading modifiable risk
factor of cardiovascular diseases, stroke, and chronic kidney disease. Its high
prevalence and close connection with cardiovascular diseases and premature death
determine the relevance of this problem for health care systems worldwide [1, p. 4; 2,
p. 5].

Recently, vitamin D deficiency has acquired the status of a pandemic, affecting
more than a billion people regardless of age and ethnic belonging. This has generated
a central scientific hypothesis: whether this connection is causal, or the observed
association is only an epiphenomenon reflecting other risk factors, such as obesity,
sedentary lifestyle, and general health condition? During the recent time, there is a
growing body of data indicating a significant connection between low vitamin D
levels and various cardiovascular diseases and conditions. [3, p. 5; 4, p. 5].

Keywords: vitamin D, endothelium, hypertension, cardiovascular, renin.

Aim. The purpose of the work is to analyze scientific sources on the problem
of cholecalciferol deficiency in patients with arterial hypertension.

Materials and Methods. We analyzed the scientometric databases PubMed,
Scopus, Web of Science and conducted a retrospective analysis of literature sources.
The most relevant sources on this topic were selected for analysis.

Results and Discussion. Traditionally, vitamin D was associated with the
regulation of calcium-phosphorus metabolism and the health of bone tissue.

However, modern endocrinology considers it as a steroid hormone with a wide
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spectrum of pleiotropic effects, which are realized through the presence of specific
vitamin D receptors in most body tissues, including the cells of the cardiovascular
and immune systems [5, p. 5].

Vitamin D exists in two main forms: ergocalciferol (vitamin D), which is
synthesized in plants and fungi, and cholecalciferol (vitamin Ds), which is produced
in the skin of humans and animals under the influence of ultraviolet radiation, and is
also obtained from animal-derived foods. Cholecalciferol is the biologically more
active form, approximately twice as potent as ergocalciferol [6, p. 5].

The assessment of the body’s vitamin D supply is carried out by measuring the
concentration of 25-hydroxyvitamin D (25(OH)D) in blood serum. There are
consensuses of international and Ukrainian expert societies regarding the
classification of vitamin D status, which is fundamental for the interpretation of
research results and clinical practice. Deficiency is defined as a level <20 ng/ml
(<50 nmol/L), and insufficiency as a level of 20-29 ng/ml (50-74 nmol/L) [7, p. 5; 8,
p. 9]

The causes of vitamin D deficiency are multifactorial and include: insufficient
insolation due to living in high latitudes, seasonality (autumn—winter), limited sun
exposure, wearing closed clothing, and the use of sunscreens; insufficient dietary
intake with a vegetarian diet or unbalanced nutrition; impaired metabolism in liver
and kidney diseases that reduce the activity of 25-hydroxylase and 1a-hydroxylase;
increased catabolism due to the use of certain medications (for example,
glucocorticoids or statins); and individual factors such as age and obesity [9, p. 6; 10,
p. 6; 11, p. 6]

The biological plausibility of the connection between low vitamin D levels and
elevated blood pressure is supported by several powerful pathophysiological
mechanisms. These mechanisms are not mutually exclusive and are likely to act
synergistically, creating conditions for the progression of arterial hypertension
[12, p. 6].

To date, the most well-studied mechanism is the role of vitamin D as a

negative endocrine regulator of the renin—angiotensin—aldosterone system, the key
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system for the regulation of blood pressure and water—electrolyte balance.
Observational studies consistently reveal an inverse correlation between 25(OH)D
levels and plasma renin activity. This indicates that in vitamin D deficiency its
inhibitory effect on renin synthesis disappears, leading to chronic hyperactivation of
the RAAS, increased production of angiotensin Il and aldosterone, which, in turn,
causes vasoconstriction, sodium and water retention, and, as a consequence, elevated
blood pressure [13, p. 6; 14, p. 6]

A healthy endothelium - the inner lining of blood vessels - plays a key role in
regulating vascular tone, primarily through the production of a powerful vasodilator,
nitric oxide (NO). Endothelial dysfunction, characterized by reduced bioavailability
of NO, is an early event in the pathogenesis of arterial hypertension. Vitamin D
deficiency contributes to the development of endothelial dysfunction. Oxidative
stress, that is, an excess of reactive oxygen species, leads to the destruction of NO
and the suppression of eNOS activity. Vitamin D has antioxidant properties; in
particular, it enhances the activity of antioxidant enzymes such as superoxide
dismutase. In its deficiency, this protective mechanism is weakened [15, p. 6; 16,
p. 6].

Currently, arterial hypertension is increasingly considered a state of chronic
low-grade inflammation. Vitamin D is a powerful immunomodulator with
pronounced anti-inflammatory properties. It stimulates the production of
anti-inflammatory cytokines, in particular interleukin-10. Vitamin D also inhibits the
activation of the key pro-inflammatory transcription factor NF-xB, which leads to a
reduction in the production of the pro-inflammatory cytokine interleukin-6, which
directly contributes to the development of endothelial dysfunction. In the study by
K.L. Jablonski et al., it was shown that in patients with vitamin D deficiency there is
increased expression of NF-«xB and IL-6 in endothelial cells, which correlates with
reduced endothelium-dependent vasodilation [17, p. 7; 18, p. 7].

Conclusions. Thus, currently, certain interrelations between cholecalciferol
deficiency and the pathophysiological mechanisms of arterial hypertension have been

established. There is a strong biological basis, supported by experimental data, that
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explains how vitamin D deficiency can affect blood pressure regulation through its
influence on the renin—angiotensin—aldosterone system, endothelial function, and
inflammatory processes. These mechanisms are reflected in the associations observed
In numerous studies.

Future Research Directions. It is possible that correction of vitamin D
deficiency may provide a clinically significant antihypertensive effect in those who
have both established arterial hypertension and pronounced hypovitaminosis D. For
clinical practice, this means that although vitamin D is not an antihypertensive drug,
ensuring its sufficient level in patients with hypertension is a safe and inexpensive
intervention that has the potential to improve treatment outcomes.

Conflicts of interest: Authors have no conflict of interest to declare.

REFERENCES

1. Zhou B, Perel P, Mensah GA, et al. Global epidemiology, health burden and
effective interventions for elevated blood pressure and hypertension. Nature Reviews
Cardiology. 2021;18(11):785-802. DOI: 10.1038/s41569-021-00559-8.

2. Hu B, Shi Y, Zhang P, et al. Global, regional, and national burdens of
hypertensive heart disease from 1990 to 2019: A multilevel analysis based on the
global burden of Disease Study 2019. Heliyon. 2023;9(12):e22671.
DOI: 10.1016/j.heliyon.2023.e22671.

3. Rebelos E, Tentolouris N, Jude E. The role of vitamin D in health and
disease: a narrative review on the mechanisms linking vitamin D with disease and the
effects of supplementation. Drugs. 2023;83(8):665-685. DOI: 10.1007/s40265-023-
01875-8.

4. Sid YeV, Kulbachuk OS. The problem of vitamin D deficiency among
cardiology patients. In: Scientific research: modern challenges and future prospects.
13th International Scientific and Practical Conference; 2025 Aug 4-6; Munich,
Germany.  Munich:  MDPC  Publishing;  2025:22-26.  URL: https://sci-
conf.com.ua/xiii-mizhnarodna-naukovo-praktichna-konferentsiya-scientific-research-

modern-challenges-and-future-prospects-4-6-08-2025-myunhen-nimechchina-arhiv/

25


https://sci-conf.com.ua/xiii-mizhnarodna-naukovo-praktichna-konferentsiya-scientific-research-modern-challenges-and-future-prospects-4-6-08-2025-myunhen-nimechchina-arhiv/
https://sci-conf.com.ua/xiii-mizhnarodna-naukovo-praktichna-konferentsiya-scientific-research-modern-challenges-and-future-prospects-4-6-08-2025-myunhen-nimechchina-arhiv/
https://sci-conf.com.ua/xiii-mizhnarodna-naukovo-praktichna-konferentsiya-scientific-research-modern-challenges-and-future-prospects-4-6-08-2025-myunhen-nimechchina-arhiv/

5. Chang SW, Lee HC. Vitamin D and health - The missing vitamin in humans.
Pediatrics & Neonatology. 2019;60(3):237-244. DOI: 10.1016/j.pedne0.2019.04.007.

6. Di Molfetta 1V, Bordoni L, Gabbianelli R, et al. Vitamin D and its role on
the fatigue mitigation: A narrative review. Nutrients. 2024;16(2):221.
DOI: 10.3390/nu16020221.

7. I'purop’eBa HB, Tponbko M/, Koanenko BM, Ta in. (2023). [liarHocTuKa,
npodinakTuka Ta JiKyBaHHS aAedinuty Bitaminy D y mopocmux: KoHceHcyc
YKpailHCBKUX  €KCHepTiB.  bins. Cyenobu.  Xpebem. 2023;13(1):1-15.
DOI: 10.22141/pjs.13.2.2023.368.

8. Ptudowski P, Kos-Kudta B, Walczak M, et al. Guidelines for preventing and
treating vitamin D deficiency: a 2023 update in Poland. Nutrients. 2023;15(3):695.
DOI: 10.3390/nu15030695.

9. Yousef S, Hayawi L, Hossain A, Assessment of the quality and content of
clinical practice guidelines for vitamin D and for immigrants using the AGREE 11
instrument: global systematic review. BMJ open. 2024;14(10):e080233.
DOI: 10.1136/bmjopen-2023-080233.

10. Bouillon R, Marcocci C, Carmeliet G, et al. Skeletal and extraskeletal
actions of vitamin D: current evidence and outstanding questions. Endocrine reviews.
2019;40(4):1109-1151. DOI: 10.1210/er.2018-00126.

11. Sauneuf B, Brunet J, Lucidarme O, et al. Prevalence and risk factors of
vitamin D deficiency in critically ill patients. Inflammation & Allergy-Drug Targets.
2013;12(4):223-229. DOI: 10.2174/18715281113129990045.

12. Valer-Martinez A, Bes-Rastrollo M, Martinez JA, et al. Vitamin D and the
Risk of Developing Hypertension in the SUN Project: A Prospective Cohort Study.
Nutrients. 2024;16(14):2351. DOI: 10.3390/nu16142351.

13. Jensen NS, Wehland M, Wise PM, Latest knowledge on the role of vitamin
D in hypertension. International Journal of Molecular Sciences. 2023;24(5):4679.
DOI: 10.3390/ijms24054679.

14. Adamczak M, Surma S, Wiecek A. Vitamin D and arterial hypertension:
facts and myths.  Current  Hypertension  Reports.  2020;22(8):57.

26



DOI:10.1007/s11906-020-01059-9.

15. Andrukhova O, Slavic S, Zeitz U, et al. Vitamin D is a regulator of
endothelial nitric oxide synthase and arterial stiffness in mice. Molecular
Endocrinology. 2014;28(1):53-64. DOI: 10.1210/me.2013-1252.

16. Uberti F, Lattuada D, Morsanuto V, et al. Vitamin D protects human
endothelial cells from oxidative stress through the autophagic and survival pathways.
The Journal of Clinical Endocrinology & Metabolism. 2014;99(4):1367-1374. DOI:
10.1210/jc.2013-2103.

17. Kim DH, Meza CA, Clarke H, et al. Vitamin D and endothelial function.
Nutrients. 2020;12(2):575. DOI: 10.3390/nu12020575.

18. Jablonski KL, Chonchol M, Pierce GL, et al. 25-Hydroxyvitamin D
deficiency is associated with inflammation-linked vascular endothelial dysfunction in
middle-aged and older adults. Hypertension. 2011;57(1):63-69.
DOI: 10.1161/HYPERTENSIONAHA.110.160929.

27



