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Resume: Hypertension is one of the most common diseases in the world, which often occurs at the most
working age. A distinctive feature of this pathology is a long and persistent course, leading to the
development of the most severe forms of complications. The outcome of the disease in these patients may
be a significant decrease in working capacity — up to complete disability. The purpose of our study was to
analyze the literature data devoted to the study of modern clinical and pathogenetic aspects associated
with the use of non-drug treatment methods, for example, ozone therapy and laser therapy, in the complex
therapy of hypertension.
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Hypertension can be corrected only if the conditions of constant and competent therapy are strictly
observed, and on the part of the patient — with a change in lifestyle.

There are many unresolved problems in healthcare today, but one of the most urgent and frequently
encountered is the problem of HYPERTENSION therapy. Despite the studied pathogenesis of
hypertension, as well as the role of topical, highly effective antihypertensive drugs, the effect of
hypertension therapy often remains quite low: the rate of hospitalization of patients with hypertensive
crises — complicated forms of hypertension - is still high [1]. It is quite difficult for the primary health care
unit, namely district internists, to choose an effective treatment regimen for patients. This is due to a
number of factors, the main one of which is the use of not fully effective and safe pharmacological drugs
that could show high patient adherence to therapy. The reasons for this problem may be the difficulty of
stabilizing blood pressure figures, frequent side effects on drugs, as well as the rapid habituation of the
body to therapy [2-4].

Low efficiency and not always positive dynamics after long-term use of medications encourage many
medical professionals to search for complex methods of HYPERTENSION treatment [1]. In this regard,
the definition of the most effective non-drug treatment methods is becoming an urgent topic today. To
obtain stable blood pressure figures in the treatment of HYPERTENSION, in addition to antihypertensive
drug therapy, non-drug treatment methods are also widely used: balneotherapy, hirudotherapy, electrical
procedures, ozone therapy (OT), laser therapy (LT), etc. [5, 6] In modern society of the XXI century. two
non-drug methods of treatment of cardiovascular pathology available in clinical practice have proven
themselves well — LT and OT [7-9].

Treatment with medications from the group of antihypertensive agents is the most effective way to prevent
complications of this disease and reduce the mortality of the population from them. It is impossible not to
point out the fact that it is not easy to treat patients with HYPERTENSION, despite the huge list of
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effective pharmacological drugs. It should always be remembered that there is no single remedy for this
disease that is suitable for each patient [4]. Therefore, the possibilities of combining drug therapy and non-
drug methods of treatment of this disease are currently being considered.

Doctors are forced to turn to non-drug therapy of HYPERTENSION because of many important and
unresolved problems that arise with the long-term use of antihypertensive drugs. What unresolved
problems are observed with constant admission? The aspects of the problem are the side effects of drug
therapy, drug interactions, the complexity of the selection of therapy taking into account the comorbid
background of the patient. This is especially true for elderly patients with several concomitant diseases. In
addition, it is important to note that some patients suffering from this pathology, due to the difficulties of
treatment, prolonged selection of medications, simply stop taking permanent vital and necessary
antihypertensive drugs [2].

Non-drug methods of treatment are gaining momentum every day in the treatment of various diseases,
including HYPERTENSION, determining the positive dynamics in treatment. This is due to the fact that a
decrease in blood pressure figures in patients against the background of their use is observed at any stage of
the disease, which plays an important role [4, 10].

Frequent fixation by the doctor of drug intolerance makes one think about alternative methods of treatment
of cardiovascular diseases. Therefore, the relevance of non-drug methods of treatment of diseases of the
circulatory system is increasing every day. The most popular and in-demand are ozone therapy and laser
therapy. These methods of treatment were widely used at the end of the XX century . In recent years, there
has been a return to their use in various fields of medicine [10].

Ozone therapy is actively used in both clinical and preventive medicine. It belongs to the group of methods
of oxidative therapy, which includes both well-known (hyperbaric oxygenation, ultraviolet irradiation of
blood, low-intensity laser radiation, etc.) and new methods (the use of nitric oxide donors, singlet oxygen
therapy) [11].

Ozone therapy is a non-drug method of treating HYPERTENSION, which is deservedly becoming more
widespread all over the world today. This is due to a number of factors, such as the effectiveness of the
method, which is several times higher than the positive dynamics with constant use of antihypertensive
drugs. It is impossible not to say that OT is materially less costly for a patient suffering from
HYPERTENSION. Also, this type of non-drug therapy is easy to use and does not require the patient to
constantly monitor the intake of pills. OT is used quite often in the practice of doctors of various
specialties, including in the practice of a therapist [12, 13].

Ozone is an allotropic form of oxygen. Its most important quality as a chemical compound is the strongest
oxidizing properties, surpassed in this respect only by fluorine. Ozone contributes to the maximum
absorption of oxygen by the blood. Blood in the presence of ozone can absorb more oxygen than under
standard conditions. With OT, the blood is liquefied, becomes more saturated with oxygen. There is also an
expansion of small blood vessels. In this way, blood flow and microcirculation are improved [14].

Ozone is able to shift the redox balance of metabolic systems, cause compensatory mobilization of
endogenous antioxidants from the depot, activate the enzymatic link of antiradical protection. These ozone
effects are aimed at stabilizing the dynamic equilibrium between free radical lipid oxidation and the body's
antioxidant processes [12]. Ozone changes the functional properties of hemoglobin, in particular through
the "hydrogen sulfide — cysteine—cystine” pathway and NO-ergic mechanisms. Due to the ability of ozone
to activate factors facilitating the expression of NO-synthase, there is an increase in the concentration of
nitrogen monoxide in the blood. The interaction of nitrogen monoxide and hydrogen sulfide can affect the
modification of the affinity of hemoglobin to oxygen through the formation of various derivatives of
hemoglobin, modulating the intraerythrocyte system for the formation of oxygen-binding properties of
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blood, as well as through systemic mechanisms for the formation of functional properties of hemoglobin.
The ozone effect manifests itself in an increase in the content of such gas transmitters as nitrogen monoxide
and hydrogen sulfide, which can affect the modification of oxygen-binding properties of blood [8, 11].

OT contributes to the normalization of metabolic processes in most patients. It affects lipid and
carbohydrate metabolism. Against the background of OT, the risk of atherogenic changes in the body
decreases. Medical ozone is an 0zone—oxygen mixture obtained from ultrapure oxygen when exposed to a
weak electric discharge or by ultraviolet irradiation. Intravenous infusions of ozonated saline solution have
a multifaceted effect on the body. The detoxification and antihypoxic effects of ozone are the most studied.
The effectiveness of the method in the treatment of patients with HYPERTENSION is associated with the
effect of medical ozone on microcirculation in tissues. Against the background of OT, there is a decrease in
the tone of arterioles, an increase in pulse blood filling of organs and relief of venous outflow. Ozone has
the ability to have a moderate hypocoagulation effect. Parenterally administered ozone increases the
elasticity of red blood cells, increases the partial pressure of oxygen in arterial blood, facilitates the release
of oxygen from oxidized hemoglobin. The effect of OT on lipid and carbohydrate metabolism, indicators
of the hemostasis system in hypertension is an important factor in the rehabilitation treatment of such
patients [7].

When analyzing the literature data, it was found that in patients who were constantly using hypotensive
drugs and an ozone-oxygen mixture was added to the treatment, the positive dynamics of blood pressure
figures was higher than in those patients who remained only on drug therapy. It should also be noted that
ozone has a beneficial effect on the rhythm of the heart, namely, it reduces the frequency of rhythm
disturbances in patients suffering from various forms of arrhythmias. There is a lot of talk in the literature
about the fact that the use of several courses of OT leads to stabilization of the lipid spectrum. The
pathogenesis of this effect is to increase the activity of the antioxidant system and reduce lipid peroxidation
[13].

A large number of methodological recommendations for ozone therapy are presented in the literature data.
One of the most common methods is a seven-day course of low-volume ozone therapy. A volume of 50 ml
with an ozone concentration of 4 mcg / | is administered intravenously to the patient daily. Quantitative
data are applicable for patients with normal body weight and with any stage of the disease.

The second most common non—drug method of HYPERTENSION treatment is laser therapy. The laser
therapy method is intensively and purposefully used in cardiology, because it has a wide range of effects on
blood vessels and the heart. After LT sessions, the blood carries and binds oxygen much better, so much
more of it enters the heart and brain than usual. The use of a laser for the treatment of HYPERTENSION
significantly improves the patient's condition: headache appears less often or disappears, dizziness and
unpleasant sensations in the heart area may also stop. Pressure indicators change significantly for the
better, which makes it possible to reduce the number of antihypertensive drugs.

Currently, the literature describes many methods of LT (for example, contact-mirror technique, the use of
an LED matrix, and many others). The essence of the contact-mirror technique is that the emitting head is
in contact with the illuminated surface through a mirror nozzle, while the LED matrix is applied at a
distance from the body. These two methods are complementary to each other. It is worth noting that LT is
most often carried out with a wavelength of about 0.89 microns. At the same time, the main manifestation
of positive dynamics when using LT is a decrease in peripheral vascular resistance, which is due to the
vasodilating effect of infrared radiation, as well as a decrease in heart rate. An equally important clinical
aspect after passing the course of LT is the positive changes in hemorheology, namely, a decrease in the
aggregation of erythrocytes and platelets [6].
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One of the most widespread methods of therapeutic effects of low-intensity laser radiation on the human
body is intravenous laser irradiation of blood. Currently, it is successfully used in various fields of
medicine. Under the influence of LOW-INTENSITY LASER RADIATION, the permeability and
deformability of erythrocyte membranes increases; aggregation capacity decreases, the level of adenosine
triphosphate increases, oxygen transport function increases. Changes in the membrane structure, adhesive
and aggregation properties, and changes in the level of biologically active substances are noted in platelets.
The positive effect of LOW-INTENSITY LASER radiation on microcirculation and oxygen utilization in
tissues was noted. Against the background of this type of treatment, the content of lipid peroxidation
products decreases, procoagulant, anticoagulant and fibrinolytic properties change, the sorption properties
of albumins increase [9].

One of the important facts when using LT is that its effectiveness depends on the stage and degree of
arterial hypertension. Accordingly, positive dynamics is observed more often in patients with mild and
moderate stage of HYPERTENSION, when high efficiency of LT is achieved without taking
antihypertensive drugs [22]. It is impossible not to say about the effectiveness of LT in patients with severe
HYPERTENSION. The positive dynamics can be traced in the improvement of the general condition, a
decrease in blood pressure figures. At the same time, some patients have the possibility of withdrawal in
combination of one or more medications. With an integrated approach to the treatment of severe
HYPERTENSION, LT can significantly improve the effectiveness of treatment and the quality of life of
patients [23].

Conclusion

Considering all of the above, | would like to note that the current method of treating HYPERTENSION is
currently an integrated approach that allows combining non-drug treatment methods along with
antihypertensive drugs. When analyzing the literature data, it was found out that low-intensity LT and OT
have high proven effectiveness in this field of medicine. The main positive effects of laser therapy and
ozone therapy in the treatment of hypertension are as follows: normalization and stabilization of blood
pressure figures, as well as the lipid spectrum, reduction of heart rate and normalization of rhythm,
improvement of hemorheology and, of course, improvement of the quality of life of these patients. In
conclusion, it should be noted that non-drug methods of treating hypertension include diet, physical
activity, normalization of body mass index and psycho-emotional background. A patient suffering from
hypertension, as well as the doctor conducting his treatment, should be aware of the factors affecting the
course of the disease and its outcome. The implementation of simple preventive measures is necessary both
for recovery and for the prevention of a number of complications of the disease. And the correct and
comprehensive approach to therapy, including aspects of non-drug treatment, determined by a specialist,
will help improve the quality of life and avoid many complications inherent in this insidious pathology.
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