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Abstract.  In this paper it is proved that the inclusion in the complex treatment of 

patients with acute hepatitis C infusions of arnica of the mountain helps to inhibit 

the processes of LPO, normalizes antioxidant secretion of the organism. 
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Introduction. 

Acute hepatitis C is an important medical and social problem, as it leads to long-

term disability, mortality [1,2]. 

The pathogenesis of hepatitis C is not sufficiently studied.  A characteristic 

feature of HCV infection is that in 20% of cases, this pathology runs out as acute, in 

70-80% - as chronic hepatitis.  In the course of the pathological process in chronic 

hepatitis C, two mechanisms are distinguished: the mechanism of viral persistence 

and the mechanism of liver damage. 

At the present stage of the development of science, the essential role of peroxide 

lipid oxidation (PLO) has been demonstrated in the pathogenesis of many internal 

diseases.  Interest in the study of this issue is clear.  After all, the activation of  PLO 

leads to damage to the accumulation and effect of free radicals on cellular structures 

and liver function, slowing cell division, accelerating the dissolution of lipids in 

membranes, and violating the liquid crystalline structure of hepatocyte molecules.  

Controlled level of intensity of peroxide oxidation of lipids is a leading biochemical 

process, on which depends the functional and structural state of cell membranes, their 

restoration [4].  The amplification of the PLO is accompanied by accumulation of 

primary and secondary products of PLO, deficiency of reduced glutathione, 



glutathione peroxidase (GP), weakening of a special protective system that regulates 

the processes of free radical oxidation and the level of peroxide compounds. 

In the pathogenesis of the development of viral hepatitis there is a violation of 

oxidative-reducing processes and due to active forms of oxygen there is a structural 

modification of membranes and lysis of cells.  However, active forms of oxygen 

cause oxidative destruction not only of lipids, but primarily of proteins [3]. 

In the treatment of viral hepatitis C, it is not always possible to use antiviral 

drugs (1.3 genotypes of viruses), patients have contraindications, drugs are expensive 

and inaccessible to many patients.  Therefore, pathogenetic therapy is the leading 

one.  For today it is still urgent to search phytopreparations with antioxidant 

properties, which would allow to achieve the desired results.  One of these drugs is 

the tincture of arnica mountain. 

Main text.  

The purpose of the study. To study the changes in the content of the blood in 

patients with acute hepatitis C from the final product of  PLO - malonic dialdehyde 

(MDA), reduced glutathione (Glv), the activity of the enzyme glutathione peroxidase 

(GP), the intensity of the processes of oxidative modification of proteins (OMP), 

taking into account the antioxidant properties of the Arnica mountain tincture for 

substantiation  its use as part of complex pathogenetic therapy. 

Materials and methods. Under observation there were 16 patients with acute 

hepatitis C and 20 practically healthy persons.  The diagnosis of acute hepatitis C was 

based on clinical and epidemiological data with serologic confirmation of the 

diagnosis, by detecting anti-HCV to selected sorbed antigens of the drug NS3, NS4, 

NS5 and PCR.  All patients were divided into 2 groups.  The first received the usual 

basic therapy, the second additionally prescribed tincture of arnica mountain (1:10 to 

70% ethyl alcohol) in 15 ml three times a day for 30 minutes.  before a meal, from 

10-12 days of illness.  The control group consisted of 20 practically healthy persons 

aged 18-42 years.  All groups were randomized. 



Determination of the content of GlV was carried out according to Travina O.V.  

In the modification of Meshchishen I.F., Petrovoy I.V, the activity of GP was studied 

according to the methodology of Vladimirov Yu.A., Archakova O.I.  [6,7]. 

In order to evaluate the intensity of the processes of oxidative modification of 

proteins, they used the method of I.F.Meschyshyn.  The measurements were carried 

out at a wavelength of 370 nm (determination of aldepo- and ketone derivatives of 

the main nature) and 430 nm (determination of aldepoxy and ketone derivatives of a 

neutral nature).  The magnitude of the intensity of the oxidation modification of 

proteins was expressed in units of optical density per 1 ml of blood plasma (o.o. / ml 

of plasma). 

For the purpose of cytochemical studies, thin dried dried blood smears were 

fixed in formaldehyde pairs and reacted to the total protein with bromphenol blue for 

Boncheg.  This reaction is stoichiometric, that is, the amount of dye in the places of 

positive reaction precisely corresponds to the concentration of protein, which allows 

to effectively carry out computer-densitometric studies on the basis of digital copies 

of the image [5]. Digital copies of microscopic images of erythrocytes were obtained 

using a CCD camcorder.  From each blood smear, parameters of 100 red blood cells 

were recorded on a color saturation scale of 256 gradations.  An estimated 30-day 

copy of the Jasc® Paint Shop ProTM computer program (Jasc® Software, Inc., 2000) 

was used for this.  The statistical processing was carried out using the Student's 

criterion based on calculations of the arithmetic mean and its error.  The linear 

correlation coefficient of Pearson was used to detect correlation dependencies. 

The results of the study and their discussion. It was established that at the 

height of the disease, the level of reduced glutathione decreased in accordance with 

the severity of the disease and averaged 0.95 ± 0.05.  In control, this figure was 1.37 

± 0.085.  In addition, an increase in the concentration of MDA was observed, 

indicating an increase in the damaging effects of peroxide oxidation products of the 

hepatocyte membrane and the depletion of the antioxidant system activity of the 

organism.  GP activity was reduced by 1.2 times. 



In the midst of the disease in patients with acute hepatitis C an increase in the 

intensity of the processes of oxidative modification of proteins was observed.  Even 

with the mild course of the disease, the investigated index was significantly higher (p 

<0.001) and was 370 nm - 2.42 ± 0.037 o.o. / ml plasma, and at a wavelength of 430 

nm - 1.25 ± 1  , 26 o.o. / ml plasma (in practically healthy: 1.72 0.050 and 0.89 ± 

0.025 o.o. / ml, respectively).  In the group of patients with a moderate severity of 

acute hepatitis C, the intensity of the oxidizing modification of proteins at 370 nm 

was 3.21 ± 0.069 o.o. / ml of plasma, and in severe cases - 6.01 ± 0.081 o.o. / ml of 

plasma. At a wavelength of 430 nm, the level of oxidative modification of proteins 

was 1.62 ± 0.025 o.o./ ml of plasma and 2.39 ± 0.019 o.o./ml of plasma, respectively.  

It should be noted that, on average, significant differences (p <0,001) between the 

degrees of severity of acute hepatitis C and the intensity of the oxidative modification 

of proteins were noted.  By computer-densitometric data, patterns of changes in 

protein content in erythrocytes were also found.  

Thus, the increase in the intensity of the oxidative modification of proteins in the 

blood plasma was accompanied by an average decrease in the concentration of 

protein in red blood cells.  This conclusion was confirmed by correlation analysis.  

Thus, in the practically healthy (n = 20) linear Pearson correlation coefficient, the 

"color saturation" index with the intensity of the oxidation modification of proteins at 

370 nm was "-0.18", and at a wavelength of 430 nm - "-0.24", Which testified to a 

weak correlation dependence.  In the patients with acute hepatitis C (n = 16), the 

linear Pearson correlation coefficient was "-0.79" and "-0.89" respectively, indicating 

a strong correlation dependence that was significantly stronger (with a probability of 

p = 0.003)  in comparison with practically healthy ones.  Explain this connection can 

the ability of products of oxidative modification of proteins to inactivate enzymes, 

violate the integrity of cell membranes. 

When comparing LP, OMB, and AOP indices in patients with acute hepatitis C 

among patients 1 and 2 groups (the latter was 14 days of use of tincture of mountain 

arnica), it was found that inclusion in the complex treatment of the above-mentioned 

antioxidant drug resulted in the improvement of the state of health, the disappearance 



of the symptoms of astheno  - vegetative and dyspepsia syndromes.  As for the 

oxidation-antioxidant system, the MDA level was on average 15.8% lower than that 

of non-antioxidant patients.  The content of reduced glutathione was close to normal 

in patients with mild hepatitis C. The activity of GP in the treatment process 

increased in patients of both groups, but better in those who took an antioxidant drug. 

The intensity of the processes of oxidative modification of proteins in the 

plasma of blood of patients in both groups decreased.  However, among patients in 

group 2, this indicator was better and almost approximated to the norm and was 370 

nm in the wavelength of 1.84 ± 0.047 o.o. / ml, and at wavelengths of 430 nm - 0.96 

± 0.019 o.o.  .g / ml.  When using phytopreparatum, patients did not notice any 

negative symptoms. 

Summary and Conclusions. Consequently, inclusion in the complex treatment 

of patients with acute hepatitis C infusions of arnica mountain helps to inhibit the 

processes of LPO, normalizes the antioxidant capacity of the organism. 
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Анотація.  

Розширена анотація, В даній роботі доведено, що включення до комплексного 
лікування хворих на гострий гепатит С настоянки арніки гірської сприяє гальмуванню 
процесів ПОЛ, нормалізує антиоксидантну забезпеченість організму. 

Ключеві слова: гострий гепатит С, перекисне окиснення ліпідів, окиснювальна 
модифікація білків, настоянка арніки гірської. 
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