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In the modern concept of the pathogenesis of nonalcoholic fatty liver disease
(NAFLD), endothelial dysfunction occupies one of the leading places. The
mechanism of endothelial involvement in the occurrence and development of various
pathological conditions is multifaceted and is associated not only with the regulation
of vascular tone and protection of vascular wall integrity, but also with participation in
atherogenesis and thrombosis [1]. Normally, endothelial cells enhance the synthesis
of substances: nitric oxide (primarily), endothelium-dependent hyperpolarization
factor, which causes relaxation of smooth muscle cells of the vascular wall [2]. The
structure and functions of the endothelium in different organs are not equivalent. The
liver uses enhanced synthesis of nitric oxide to protect the body's internal
environment from microorganisms, toxic substances entering the body through
mucous membranes and skin. The synthesis of nitric oxide by the liver increases in
the presence of virulent bacteria, proinflammatory cytokines in the internal
environment of the body. Of all the factors synthesized by the endothelium, the role
of regulator of the basic functions of the endothelium belongs to the endothelial
relaxation factor, or NO. Disruption of lipid metabolism promotes the expression of
adhesion molecules on the surface of endothelial cells, resulting in the formation of
atheroma [3].

Damage to the vascular endothelium and exposure of the subendothelial layers
triggers aggregation reactions, coagulation, preventing blood loss, causes vascular
spasm, stops the formation of antiplatelet agents. At short-term action of damaging
agents the endothelium interferes with blood loss that is its protective function. But,
according to many researchers, with prolonged damage, the endothelium begins to
play a key role in the pathogenesis of a number of systemic pathologies [4]. Platelets
can, under certain circumstances, bind to endothelial cells, where they can cause
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leukocytes to adhere to the vessel wall [5]. In case of functional insufficiency of
intracellular mechanisms of homocysteine utilization and excessive intake of
methionine, homocysteine is excreted from the cell into the extracellular space and
further into the blood, thus preventing the toxic effect of homocysteine on the cell. At
the same time, given the low filtration of even healthy kidneys, the concentration of
homocysteine in the blood increases, which contributes to hyperhomocysteinemia
and the effect of homocysteine on endothelial cells [6]. It was proved that in patients
with NAFLD in the blood plasma the level of homocysteine was higher than in healthy
subjects [7]. A strong inverse correlation was found between the level of
homocysteine and vitamin B12 [8], and the pathophysiological mechanisms of
hepatocyte damage in vitamin deficiency states were described [9, 10].

The presence of anticoagulants and vasodilators on endothelial cells in
physiological conditions ensures adequate blood flow, especially in the vessels of
microcirculation. Although on the other hand, an excess of nitric oxide impairs
endothelial function, suppresses the production of endothelial nitric oxide and
suppresses myocardial contractile function. Exposure of subendothelial layers in
case of damage to vascular endothelium and triggers aggregation reactions,
coagulation, which prevent blood loss [11]. Nitric oxide is a key compound in the
microcirculation regulation system.

In creating a model of steatohepatitis and its correction, we identified
correlations between systemic inflammation, endothelial dysfunction and insulin
resistance as the causes of cardiovascular complications in NAFLD. Adiponectin has
also been shown to prevent endothelial apoptosis. We found that in patients with
NAFLD with overweight and obesity, increased leptin levels, decreased serum
adiponectin levels were associated with increased body mass index, insulin
resistance, increased concentration of highly sensitive CRP [12].

Conclusion. There is accumulated evidence that by modulating endothelial
dysfunction, fatty degeneration of the liver can stimulate inflammatory processes,
which, in turn, mediate the atherosclerotic process. The search for methods of early
diagnosis and a new direction of treatment of NAFLD, taking into account the
development of endothelial dysfunction, is promising.

References:

[11 . Achari, A.E., & Jain, SK. (2017). Adiponectin, a Therapeutic Target for Obesity, Diabetes, and Endothelial
Dysfunction. Int J of Mol Sci, 18(6),E1321. doi: 10.3390/ijms18061321.

[2] Cetindagh, I., Kara, M., Tanoglu, A., Ozalper, V., Aribal, S., Hancerli, Y., ... & Yazgan, Y. (2017). Evaluation
of endothelial dysfunction in patients with nonalcoholic fatty liver disease: Association of selenoprotein P
with carotid intima-media thickness and endothelium-dependent vasodilation. Clinics and research in
hepatology and gastroenterology, 41(5), 516-524. https://doi.org/10.1016/j.clinre.2017.01.005.

[3] Warsh, J., Pickett, W., & Janssen, I. (2010). Are overweight and obese youth at increased risk for physical
activity injuries?. Obesity facts, 3(4), 225-230. doi: 10.1159/000319322.

[4] Federico, A., Dallio, M., Masarone, M., Persico, M., & Loguercio, C. (2016). The epidemiology of non-
alcoholic fatty liver disease and its connection with cardiovascular disease: role of endothelial
dysfunction. Eur  Rev  Med  Pharmacol Sci, 20(22), 4731-41. Available from:
https://www.ncbi.nim.nih.gov/pubmed/27906428.

[6] Lalor, P. F., Herbert, J., Bicknell, R., & Adams, D. H. (2013). Hepatic sinusoidal endothelium avidly binds
platelets in an integrin-dependent manner, leading to platelet and endothelial activation and leukocyte
recruitment. American Journal of Physiology-Gastrointestinal and Liver Physiology, 304(5), G469-G478.
doi: 10.1152/ajpgi.00407.2012.

[6] Stepanov, Yu. M., Filippova, O. Yu. (2020). Evolving ideas on non-alcoholic fatty liver disease: from risk to
catastrophe. Zaporozhye medical journal, 22(2):267-274. DOI: 10.14739/2310-1210.2020.2.200637


https://doi.org/10.1016/j.clinre.2017.01.005
https://www.ncbi.nlm.nih.gov/pubmed/27906428

82

[7]

[8]

[9]
[10]

(1]

[12]

e Education and science of today: intersectoral issues and development of sciences e Volume 2

Konstantynowicz-Nowicka, K., Harasim, E., Baranowski, M., & Chabowski, A. (2015). New evidence for the
role of ceramide in the development of hepatic insulin resistance. PLoS One, 10(1), e0116858. doi:
10.1371/journal.pone.0116858.

de Carvalho, S. C. R., Muniz, M. T. C., Siqueira, M. D. V., Siqueira, E. R. F., Gomes, A. V., Silva, K. A,, ...
& Pereira, L. M. M. B. (2013). Plasmatic higher levels of homocysteine in non-alcoholic fatty liver disease
(NAFLD). Nutrition Jjournal, 12(1), 1-5. Available from
https://nutritionj.biomedcentral.com/articles/10.1186/1475-2891-12-37.

Perdomo, C. M., Frihbeck, G., & Escalada, J. (2019). Impact of nutritional changes on nonalcoholic fatty
liver disease. Nutrients, 11(3), 677. doi: 10.3390/nu11030677.

Shah, T., Joshi, K., & Mishra, S. (2018). Vitamin B12 insufficiency in excess folic acid downregulates
methylenetetrahydrofolate reductase gene and increases homocysteine, tumor necrosis factor-alpha, and
oxidative stress in hepatocytes. Indian Journal of Health Sciences and Biomedical Research (KLEU), 11(1),
12.-18. DOI: 10.4103/kleuhsj.kleuhsj_128_17.

Khukhlina, O. S., Antoniv, A. A., Mandryk, O. Y., Smandych, V. S., & Matushchak, M. R. (2019). The role of
endothelial dysfunction in the progression mechanisms of non-alcoholic steatohepatitis in patients with
obesity and  chronic  kidney  disease. Wiad  Lek, 72(4),  523-526.Available  from:
https://www.ncbi.nim.nih.gov/pubmed/31055525.

Pivtorak, K. V., Shevchuk, N. A., Pivtorak, N. A., & Fedzhaga, I. V. (2019). Correction of adipocyte secretion
disorders in patients with non-alcoholic fatty liver disease with overweight and obesity. Wiadomosci
Lekarskie (Warsaw, Poland: 1960), 72(8), 1477-1480. Available from: http://wl.medlist.org/2019_08_11/.


https://nutritionj.biomedcentral.com/articles/10.1186/1475-2891-12-37
http://wl.medlist.org/2019_08_11/

