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Review of the literature and data from our own studies on changes in

cerebral vessels during arterial hypertension and smoking in the clinic and
experiment. Data from transcranial Doppler sonography, duplex scanning and
magnetic resonance imaging of the cerebral vascular bed are presented. A
decrease in the linear velocity of blood flow, an increase in the vascular
resistance index and a greater severity of cerebral atherosclerosis in arterial
hypertension and chronic tobacco smoking have been shown. A direct
relationship has been established between the intensity of smoking and the
incidence of atherosclerotic plaques, including hemodynamically significant
stenoses. Severe vasomotor disorders of the brain were established, in the form
of loss of the endothelial-dependent component of vasodilation and an increase
in vasoconstrictor effects.

In addition to changes in resistive arteries, hypertension is considered as a
predictor of disturbances in the elastic properties of large arterial trunks.
Changes in the elastic characteristics of the aorta and a decrease in its damping
properties lead to an increase in pulse pressure, the development of diastolic
dysfunction of the left ventricle and determine the threat of cardiovascular
accidents. One of the informative indicators associated with the state of the
vascular wall in hypertension, namely its elastic properties, is the systole-
diastolic ratio. This is the ratio of the maximum systolic to the end diastolic
blood flow velocity. Assessing the systolic-diastolic ratio, we found that in
hypertension this indicator is statistically significantly different from the norm.
The causes of increased vascular stiffness are varied and include loss of elastin,
accumulation of coarse collagen, progression of fibrosis, inflammation, muscle
media necrosis, calcification and diffusion of macromolecules into the arterial
wall. Thus, with hypertension, early and progressive thickening of elastic
arteries develops, which should be considered as a predictor of cardiovascular
events.
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Thus, we attempted a systematic approach to the analysis of cerebral
vascular dysfunction under the influence of such significant risk factors as
hypertension and smoking. Morphofunctional changes in cerebral arteries both
with smoking and with hypertension have a similar picture. Hypertension and
nicotine intoxication provoke structural changes in the vascular system, which
leads to the development and progression of atherosclerosis, and consequently,
cardiovascular complications - myocardial infarction, cerebral stroke, etc. At the
same time, Dr. E.L. Schiffrin and colleagues concluded that the structure of small
arteries, which are affected before the development of proteinuria or left
ventricular hypertrophy, is a prime target for the above risk factors.

It is obvious that a long-term increase in blood pressure and chronic tobacco
smoking is accompanied by an increase in vascular stiffness, including cerebral
ones, leading to disruption of the vasomotor function of the endothelium. Such
changes, as proven in experimental models, can be caused by endothelial
dysfunction due to insufficient activity of the vasodilator component and
pathological constrictor reactions. In this case, not only the NO-synthase
mechanism of vasodilation is disrupted due to direct damage to the endothelial
lining, but also the guanylate cyclase mechanism of vasodilation, apparently due
to disorganization of the smooth muscle framework of the arteries and a
violation of their relaxation properties
Literature:

1. Kim DK, Lee HS, Park ]JY, Kim JW, Ha JS, Kim JH, Yang W], Cho KS. Does
androgen* deprivation therapy increase the risk of ischemic cardiovascular and
cerebrovascular diseases in patients with prostate cancer? A nationwide
population-based cohort study. ] Cancer Res Clin Oncol. 2021 Apr; 147(4): 1217-
1226Kirn ], Freeman K, Ayala A, Mullen M, Sun Z, Rhee JW. Cardiovascular
Impact of Androgen Deprivation Therapy: from Basic Biology to Clinical Practice.
//Curr Oncol Rep. 2023 Sep ;25(9):965-977
2. Nakanishi K, Jin Z, Homma S, Elkind MSV, Rundek T, Tugcu A, Sacco RL, Di
Tullio MR. Association of Blood Pressure Control Level With Left Ventricular
Morphology and Function and With Subclinical Cerebrovascular Disease. Hi Am
Heart Assoc. 2017 Jul 30;6(8):e006246
3. Salvetti M, Paini A, Bertacchini F, Stassaldi D, Aggiusti C, Agabiti Rosei C,
Bassetti D, Agabiti-Rosei E, Muiesan ML. Changes in left ventricular geometry
during antihypertensive treatment. // Pharmacol Res. 2018 Aug; 134:193-199.
4. Yamamoto N, Sato K, Tokitsu T, Taguchi T, Shiosakai K, Sugimoto K, Tsujita

; ESES-LVH investigators. Efficacy and Safety of Esaxerenone in Hypertensive\v
tients with Left Ventricylar Hypertrophy (ESES-LVH) Study: A Multicent



ACADEMIC RESEARCH IN MODERN SCIENCE I ;ﬁ
International scientific-online conference u:‘s_é

Open-Label, Prospective, Interventional Study. //AdvTher. 2024 Mar;41(3):
1284-1303.

5. Williams B, Mancia G, Spiering W, et al. 2018 Practice Guidelines for the
management of arterial hypertension of the European Society of Hypertension
and the European Society of Cardiology: ESH/ESC Task Force for the
Management of Arterial Hypertension. Hi Hypertens. 2018;36:2284-2309.

6. Whelton PK, Carey RM, Aronow WS, et al. ACC/AHA/AAPA /ABC/ACPM/
AGS/APhA/ASH/ASPC/NMA/PCNA guideline for the prevention, detection,
evaluation, and management of high blood pressure in adults: a report of the
American College of Cardiology/American Heart Association Task Force on
Clinical Practice Guidelines. // ] Am Coll Cardiol. 2018;71 :e 127-248.




