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The preclinical studies of the stress-protective activity  
of “Tonus-aktiv” homeopathic granules

Aim. To perform the preclinical studies of the stress-protective activity of a new “Tonus-Aktiv” homeopathic me-
dicinal product.

Materials and methods. The stress-protective effect of the “Tonus-Aktiv” homeopathic medicinal product (MP) 
and the reference drug – “Stress-gran” homeopathic granules were studied on the model of neuromuscular tension 
by Selye. The stress-protective effect of the drugs was assessed by the conventional methods described in the sci-
entific literature and the corresponding current instructional guidelines. All factual material was processed by variational 
statistics methods using parametric (Newman-Keuls test) and non-parametric methods of analysis (Kruskal-Wallis, 
Mann-Whitney).

Results and discussion. It was found that “Tonus-Aktiv” had a pronounced gastro-protective effect, reducing the area 
of ulcers by almost 3 times, having a statistically significant antioxidant effect, reducing the level of TBA (thiobarbituric 
acid) active products in the liver homogenate. It did not have a normalizing effect on the protein metabolism, but it did 
contribute to enhancing energy-supplying metabolic processes: aerobic glycolysis indicated by a reliable increase of 
the pyruvic acid level in the blood serum, and lipolysis, as evidenced by a significantly higher level of the total blood 
lipids. “Tonus-Aktiv” showed a pronounced antioxidant activity: it reduced the TBA level of active products in the liver 
homogenate. At the same time, the level of endogenous antioxidant of reduced glutathione was observed to be lower 
than in the stressed animals against the background of the “Tonus-Aktiv” application. It indicates the physiological 
nature of the stress protective activity of the drug.

Conclusions. A moderate stress-protective activity of “Tonus-Aktiv” homeopathic granules can be observed; it is 
caused by antioxidant properties, as well as a probable activating effect on the hypothalamic-pituitary-adrenal system, 
which may be manifested by the protective action.
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Доклінічні дослідження стреспротективної активності гомеопатичних  
гранул «Tонус-актив»
Мета роботи. Проведення доклінічних досліджень з вивчення стреспротективної активності нового гомео-

патичного лікарського засобу «Тонус-актив».
Матеріали та методи. Стреспротективну дію гомеопатичного лікарського засобу (ЛЗ) «Тонус-актив» та засо-

бу порівняння гомеопатичних гранул «Стрес-гран» вивчали на моделі нервово-м’язового напруження за Сельє. 
Оцінка стреспротективної дії ЛЗ проводилася загальноприйнятими методами, описаними у науковій літературі, 
та відповідними чинними методичними рекомендаціми. Весь фактичний матеріал обробляли методами варіацій-
ної статистики з використанням параметричних (Ньюмана-Кейлса) та непараметричних методів аналізу (Крус-
кала-Уолліса, Манна-Уїтні).

Результати та їх обговорення. Встановлено, що «Тонус-актив» виявляв виражений гастропротективний 
вплив, знижуючи площу виразок майже в 3 рази, чинив статистично вірогідну антиоксидантну дію, знижую-
чи рівень ТБК (тіобарбітуровокислих) активних продуктів у гомогенаті печінки. Він не чинив нормалізуючої дії 
на білковий обмін, проте сприяв посиленню енергозабезпечуючих метаболічних процесів, зокрема аеробного 
гліколізу, на що вказує вірогідне підвищення рівня кислоти піровиноградної у сироватці крові, та ліполізу, про 
що свідчить вірогідно вищий рівень загальних ліпідів у сироватці крові. «Тонус-актив» виявляв виражену анти-
оксидантну активність – знижував рівень ТБК активних продуктів у гомогенаті печінки. Разом із цим на фоні за-
стосування «Тонус-активу» спостерігали нижчий щодо стресованих тварин рівень ендогенного антиоксиданту 
відновленого глютатіону, що засвідчує фізіологічний характер стреспротективної активності ЛЗ.

Висновки. Можна констатувати помірну стреспротективну активність гомеопатичних гранул «Тонус-актив», 
яка обумовлена антиоксидантними властивостями, а також імовірним активізуючим впливом на гіпоталамо-гіпо-
фізарно-наднирникову систему, що може виявлятись протективною дією.

Ключові слова: гомеопатія; синдром хронічної втоми; доклінічні дослідження; стреспротективна 
активність
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Доклинические исследования стресспротективной активности гомеопатических 
гранул «Тонус-актив»
Цель работы. Проведение доклинических исследований по изучению стресспротективной активности но-

вого гомеопатического лекарственного средства «Тонус-актив».
Материалы и методы. Стресспротективное действие гомеопатического лекарственного средства (ЛС) 

«Тонус-актив» и средства сравнения гомеопатических гранул «Стресс-гран» изучали на модели нервно-мы-
шечного напряжения по Селье. Оценка стресспротективного действия ЛС проводилась общепринятыми мето-
дами, описанными в научной литературе и соответствующих действующих методических рекомендациях. Весь 
фактический материал обрабатывали методами вариационной статистики с использованием параметрических 
(Нʼюмана-Кейлса) и непараметрических методов анализа (Крускала-Уоллиса, Манна-Уитни).

Результаты и их обсуждение. Установлено, что «Тонус-актив» проявлял выраженное гастропротективное 
влияние, снижая площадь язв почти в 3 раза, оказывал статистически вероятное антиоксидантное действие, 
снижая уровень ТБК (тиобарбитуровокислых) активных продуктов в гомогенате печени. Он не осуществлял 
нормализирующего действия на белковый обмен, однако способствовал усилению энергоснабжающих метабо-
лических процессов: аэробного гликолиза, на что указывает достоверное повышение уровня пировиноградной 
кислоты в сыворотке крови, и липолиза, о чем свидетельствует достоверно более высокий уровень общих ли-
пидов в сыворотке крови. «Тонус-актив» проявлял выраженную антиоксидантную активность – снижал уровень 
ТБК активных продуктов в гомогенате печени. Вместе с этим на фоне применения «Тонус-актив» наблюдали 
более низкий относительно стрессированных животных уровень эндогенного антиоксиданта восстановленного 
глютатиона, что свидетельствует о физиологическом характере стресспротективной активности ЛС.

Выводы. Можно констатировать умеренную стресспротективную активность гомеопатических гранул «Тонус-
актив», которая обусловлена антиоксидантными свойствами, а также вероятным активирующим влиянием на 
гипоталамо-гипофизарно-надпочечниковую систему, что может проявляться протективным действием.

Ключевые слова: гомеопатия; синдром хронической усталости; доклинические исследования; 
стресспротективная активность

Introduction. The clinical relevance and extremely 
high prevalence of the chronic fatigue syndrome (CFS) 
as a multifactorial biopsychosocial phenomenon causes 
its diversified study worldwide (10-37 cases per 100.000 po- 
pulation) [1, 2]. However, through the prism of modern 
therapeutic practice realities, it is the pharmacological 
approach to the study of this problem that is considered 
the most appropriate. The excessive urbanization rate 
in economically developed countries has provoked an 
increase in the number of recorded CFS cases since this 
pathology is now considered a “disease of civilization”. 
The disease under study is considered to be polymorphi-
cally determined, i.e. it has no strict localization by geo-
graphical or socio-demographic criteria, but is more com-
monly reported in large cities with the high population 
density, standards of living, and the low stress-protec-
tive activity. An equally important factor that provokes 
the occurrence of CFS is the imbalanced emotional-co- 
gnitive load and the process of day regimen disharmo-
nization, which becomes a “cornerstone” in the forma-
tion of the so-called “vicious circle” [1-4].

Today, the promising area of research in pharmaco-
logical practice is development and application of me-
dicinal composite forms that can affect various stages of 
the pathological process. Homeopathic therapy, which  
is safe, effective and maximally individual, has been suc-
cessfully used as the basis for integrated CFS treatment 
[5, 6]. In the USA, Germany, England and other econo- 
mically developed countries, homeopathic products are 
included into the CFS treatment scheme together with 
allopathic medicinal products as they have the same de-
gree of authority and clinical evidence [2, 6].

In view of the above, Gaidukova O. O., Candidate 
of Pharmacy (Ph.D.), under the supervision of Tikho- 
nova S. O., Doctor of Pharmacy, developed “Tonus-Aktiv”,  
a new complex homeopathic drug for the CFS treatment. 
With the purpose of further implementation of the drug 
into medical practice, the preclinical studies to clarify 
its specific activity were performed.

The aim of the study was to perform the preclinical 
studies of the stress-protective activity of a new “Tonus- 
Aktiv” homeopathic medicinal product.

Materials and methods.The stress-protective effect 
of homeopathic medicinal product (MP) and the reference 
drug – “Stress-gran” homeopathic granules – were studied 
on the model of neuromuscular tension by Selye [7, 8]. 
To eliminate the effects of hormonal fluctuations, the stu- 
dies were performed on white non-linear female rats weig- 
hing 180-200 g. All animals were divided into 4 groups 
with 6 rats in each. Group I included intact animals (IR). 
Group II was the control pathology (CP) animals. Animals 
of groups III and IV received, respectively, 71 mg/kg of 
Tonus-Aktiv” and 27 mg/kg of “Stress-gran”, intramus-
cularly, within one month; the dose was converted from 
the therapeutic dose for humans to the dose for rats ac-
cording to the species resistance coefficient by Rybo- 
lovlev Yu. R. [9].

All drugs were administered within 4 weeks before 
exposure to stress. Animals of the CP group received 
purified water in the volume equivalent to that of MP. 
The IR group was not subjected to stress. Stress was 
modulated by three-hour immobilization of rats lying 
flat on back on the operating table with atraumatic fixa-
tion of the extremities. The stress-protective effect of 



NEWS OF PHARMACY 2 (100) 2020 103ISSN 2415-8844 (Online)

the drugs was assessed in two hours after the end of 
the stress factor action as suggested in the instructional 
guidelines [7].

The mass ratio (MR) was calculated according to 
the formula: 

100��
M

m
МК ,

where: m – is the organ’s mass, g; M – is the animal’s 
bodyweight, g. 

The gastric mucosa was examined for ulcer forma-
tion with a magnifying lens (x3).

In the blood serum of animals the biochemical pa-
rameters (pyruvic acid (PVA) in the reaction with 2,4-di- 
nitrophenylhydrazine [10]), lipid peroxidation (LPO) and 
the antioxidant system (AOS) status (TBA-active pro- 
ducts – TBA-AP) and reduced glutathione (RG) were 
determined in liver homogenates [11]. The level of glyco-
gen in the liver was studied by the method of Prokhoro-
va M. I., Tupykova Z. N. [12, 13]. The protein and glu-
cose content in the blood serum were determined using 
a kit manufactured by “Filisit-Diagnostika” (Ukraine), 
total lipids – using “Lachema” (Czech Republic).

The animals were kept and manipulated in accordan- 
ce with sanitary and hygienic standards and principles 
of the European Convention for the Protection of Labo-
ratory Animals [13].

To obtain relevant conclusions, we used the standard 
“Statistics 6.0” software package. All factual material was 
processed by variational statistics methods using para-
metric (Newman-Keuls test) and non-parametric methods 
of analysis (Kruskal-Wallis, Mann-Whitney) [14].

Results and discussion.According to the theory of 
Selye, catabolic processes that increase in the body under 

stress due to the activation of the hypothalamic-pituita- 
ry-adrenal system lead to thymus involution, adrenal hy-
pertrophy and formation of ulcers in the stomach. All me- 
tabolic processes are aimed at providing increased ener- 
gy demands [8, 11, 15].

The general somatic indices of the drug stress-pro-
tective effect were MR of the adrenal glands and the thy-
mus, the degree of ulcer formation in the stomach (area 
of ulcers) (Tab. 1).

The development of stress lesions caused by immo-
bilization in our experiment was characterized by a pro- 
nounced gastric ulcer, as evidenced by the statistic increase 
of the ulcer area in animals from the CP group compared 
to IR. However, MR of the adrenal gland and thymus re-
mained at the level of IR. It may indicate a high level of 
resistance to the stressor used in the experimental animals.

The analysis of other indices indicates the develop-
ment of catabolic processes in animals from the CP group: 
there was a reliable decrease in the level of the blood se-
rum total protein. Increased glucose levels in the blood 
serum were the result of the sympatho-adrenal system  
activation, which, in its turn, led to the enhanced gluco-
neogenesis [12]. This is indicated by a decrease of the blood 
serum protein content and by the statistically unreliable 
decrease in the liver glycogen levels. A decrease in the ani-
mal resistance was accompanied by an increase in LPO 
processes, as evidenced by the increased TBA-AP level 
by 1.3 times in the liver homogenate of the CP animals 
compared to those in the IR group against the background 
of the decreased RG – component of AOS (Tab. 2).

The increased peroxide degradation of hepatocyte 
membranes led to an increase in the liver MR in CP rats 
compared to IR, indicating the development of swelling in 

Table 1
The mass ratios of animal organs in conditions of immobilization stress  

(п=6), (X ± SX), X(Xmin ÷ Xmax) 

Indices IR CP “Tonus-Aktiv” “Stress-gran”
Liver 2.93 ± 0.09 3.52 ± 0.17* 3.05 ± 0.37 3.00 ± 0.14**
Adrenals 0.043 ± 0.003 0.044 ± 0.003 0.045 ± 0.005 0.042 ± 0.004
Thymus 0.186 ± 0.023 0.216 ± 0.025 0.178 ± 0.007 ** 0.180 ± 0.009
Area of ulcers,
in points in the stomach 0.00 (0 ÷ 0) 0.67 (0 ÷ 2)* 0.25 (0 ÷ 1)*** 1.67 (1 ÷ 3)*/**

Notes: * – deviations are reliable for IR group values, p < 0.05; ** – deviations are reliable for CP group values, p < 0.05;  
*** – deviations are reliable for values of the reference drug group, p < 0.05.

Table 2
The results of studying biochemical parameters in the blood serum  

on the immobilizations stress model (X ± SX)

Indices IR CP “Tonus-Aktiv” “Stress-gran”
Glucose, mmol/l 4.75 ± 0.20 5.66 ± 0.52 * 5.21 ± 0.48 4.73 ± 0.41 **
Total lipids, g/l 2.68 ± 0.12 2.74 ± 0.12 3.15 ± 0.20*/** 3.32 ± 0.20 */**
Pyruvic acid, mmol/l 0.135 ± 0.010 0.129 ± 0.006 0.162 ± 0.007*/**/*** 0.148 ± 0.004 **
Total protein, g/l 66.30 ± 0.94 60.78 ± 2.40* 59.64 ± 1.72* 59.22 ± 0.75*

Notes: * – deviations are reliable for IR group values, p < 0.05; ** – deviations are reliable for CP group values, p < 0.05;  
*** – deviations are reliable for values of the reference drug group, p < 0.05.
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the organ. At the same time, indices of the total lipid con-
tent in the blood serum and glycogen, which was at the le- 
vel of IR in the liver, together with the absence of adre-
nal hypertrophy and thymic involution indicated a high 
level of resistance to the stressor used in the experimen-
tal animals (Tab. 3).

The drugs studied prevented the development of stress 
injuries to varying degrees. “Tonus-Aktiv” showed a pro-
nounced gastroprotective effect, reducing the area of ulcers 
almost by 3 times, having a statistically significant anti-
oxidant effect, reducing the level of TBA-AP in the liver 
homogenate. In contrast, “Stress-gran” did not show the gastro-
protective activity (the area of ulcers was much larger 
than that in animals of the CP group).

Both drugs did not show a normalizing effect on the 
protein metabolism, but they did contribute to enhan- 
cing energy-supplying metabolic processes: aerobic glyco-
lysis indicated by a reliable increase of the pyruvic acid 
level in the blood serum, and lipolysis, as evidenced by 
a significantly higher level of the total lipids in the blood 
serum due to the proportion of transport forms of lipids.

“Stress-gran” granules, as well as “Tonus-Aktiv” drug, 
showed a pronounced antioxidant activity: they reduced 
the TBA-AP level in the liver homogenate. At the same 
time, the lower level of endogenous RG antioxidant was  
observed against the background of the drug in the stres- 
sed animals, indicating the physiological nature of the 
stressprotective activity of the drugs since at low levels 
of radicals there was no need for significant activation 
of endogenous antioxidants.

Conclusions and prospects for further research. 
A moderate stress-protective activity of “Tonus-Aktiv” 
homeopathic granules can be observed; it is caused by 
antioxidant properties, as well as a probable activating 
effect on the hypothalamic-pituitary-adrenal system, which 
may be manifested by the protective action. Thus, the “Tonus- 
Aktiv” homeopathic drug exhibits the stress-protective 
activity, which indicates the prospects for its further study 
in order to be implemented into medical practice for the in-
tegrated treatment of CFS.
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Table 3
The results of studying biochemical parameters in the rat liver homogenate(X ± SX)
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Notes: * – deviations are reliable for IR group values, p < 0.05; ** – deviations are reliable for the values of CP group, p < 0.05;  
*** – deviations are reliable for values of the reference drug group, p < 0.05.
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