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SUMMARY
In mice with Lewis lung carcinoma, inhibition of tumor growth by phytosanitary (chamomile, 

plantain, yarrow, licorice, bearberry, St. John's wort) and eleutherococcus extract was found, the possibility 
of increasing the effectiveness of cytostatic therapy was shown; a decrease in the severity of leukopenia 
caused by cyclophosphamide was noted.
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Introduction
Every year, about 500 thousand patients with a diagnosis of cervical cancer (P1PM) are registered in 

the world, of which more than 12 thousand are registered in Russia. This pathology ranks 7th in the 
structure of morbidity and mortality from malignant neoplasms. Combined radiation therapy is still one of 
the main methods of cervical cancer treatment. The results of treatment, due to the relatively slow 
metastasis and high radiosensitivity of tumor cells, look better than those of other localizations. Thus, the 
five-year survival rate at stage I of the disease is close to 100%, at stage II it is 85% and at stage III - 68–
72% [1]. However, concomitant radiation damage in a number of patients leads to a decrease in the 
quality of life, sometimes to disability and even death [12, 18, 19, 20, 21].

The use of modern antiblastoma drugs, which are a powerful stress factor, further aggravates 
the already existing depletion of the body's resistance system, as a result of which the metastasis 
process is activated [2, 3]. In addition, both radiation and chemotherapy refer to effects that disrupt 
the balance of immunity, causing toxic aplasia of hematopoiesis [4]. New concomitant diseases are 
added and existing concomitant diseases are aggravated.

Therefore, it is urgent to search for drugs that reduce the toxic manifestations of specific 
tumor treatment. In this case, it is necessary that there is no stimulating effect of such agents on the 
development of the tumor process. For the prevention and treatment of radiation rectitis, cystitis, 
vaginitis, the Altai regional phytocenter "Alfit" proposed a collection of pharmacopoeial plants: 
chamomile, plantain, St. John's wort, yarrow, licorice and bearberry, taken in equal proportions, 
crushed and shaved. Additionally, the pharmacy extract of Eleutherococcus is recommended as a 
mild immunomodulator in combination with phyto-collection. Since this complex is supposed to be 
prescribed before treatment, during treatment and for 3 months as rehabilitation after irradiation, 
we considered it expedient to test its effect on experimental animals (mice). First of all, to test its 
effect on tumor growth and development. In the medical environment, including among oncologists, 
there is an opinion about the possible stimulating effect of phytotherapy, in particular adaptogens, 
on the tumor process.

Material and methods
The experiments were carried out on 83 female mice of the C57B1 / 6 line with Lewis lung 

carcinoma (3LL) and melanoma B-16 (B-16) weighing 20 g at the age of 3 months, kept on the usual 
vivarium regimen. Tumors were grafted according to generally accepted methods [5]. Treatment with 
phyto-harvest (chamomile, plantain, St. John's wort, yarrow, licorice, bearberry) (LLC “Pharmzavod“ Galen 
”, Barnaul) was started from 7 days. after transplantation of 3LL and B-16, continuing for 12 days. Phyto-
collection was administered to mice by gavage in the stomach, in distilled water at a dose of 100 mg / kg. 
For carrying out cytostatic therapy, we used cyclophosphamide (CP), manufactured by the industry (JSC 
"Biochemist", Saransk) in the form of a sterile powder placed in hermetically sealed 0.2 g vials. Cytostatic 
was injected once intramuscularly at a dose of 125 mg / kg to mice with 3LL and B-16 - for 13-12 days. 
after tumor transplantation. Control animals received equivalent volumes of solvent on the days of drug 
administration.

At the end of the experiments, the mice were sacrificed following the "Rules for working with laboratory
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animals ". The volume and mass of the primary tumor, the mass of the lungs with metastases were determined, 
the number and area of   metastases in the lungs were calculated, the inhibition of tumor growth (TPO,%), the 
frequency of metastasis, the index of inhibition of metastasis (IMI,%) were calculated [5, 6]. In addition, for 3 
days. after the introduction of CP, the number of leukocytes in the peripheral blood of mice was counted. The 
results were processed using nonparametric Wilcoxon-Mann-Whitney tests and Fisher's exact method [7].

RESULTS AND ITS DISCUSSION
The administration of CP for the treatment of mice with 3LL in the used regimen did not affect the 

growth of the primary tumor node: its mass was at the level of the control value. Under the influence of 
cytostatics, inhibition of the process of tumor dissemination was observed: the number of metastases 
decreased by 7.2 times, and their area - by 14.7 times compared with the control data (P <0.01), the index 
of inhibition of metastasis was 88%, metastatic nodes decreased by 1.6 times (Table 1). The isolated use of 
phyto-collection in combination with eleutherococcus extract led to a decrease in the 3LL mass compared 
to the control (by 1.2 times, P <0.05). At the same time, there was a tendency to a decrease in such 
indicators of the dissemination process as the number (1.9 times) and area (2.5 times) of metastases in 
the lungs, the index of inhibition of metastasis in this group of mice was 46%, the lung weight decreased 
by 1.3 times (Table 1). Against the background of the absence of the effect of cytostatic agents on the 
primary tumor and the frequency of metastasis when using phyto-collection and eleutherococcus extract 
in combination with CP, the weight of 3LL was significantly less the control value, and the number of mice 
with metastatic lesions significantly decreased relative to the control and amounted to 78% (Table 1). In 
mice receiving combination therapy, the number and 8 times the area of   lung metastases decreased by 
1.7 times compared with these data in mice treated with CF alone, but these changes were in the nature 
of a trend. It should be noted that in animals receiving combined treatment, the mass of lungs with 
metastases was less and with a high level of significance (P <0, 01) differed from this indicator in mice 
treated with CP only. Integral indicator of the development of the dissemination process
- the index of inhibition of metastasis - in this group of animals was the highest and amounted to 94% 
(table 1).

Table 1
The influence of herbal collection (chamomile, plantain, yarrow, licorice, bearberry, St. John's wort) and

Eleutherococcus extract on the development of 3LL in female C57BL / 6 mice and efficacy
treatment of CF

Note: in this table and below, before the significance level P, the numbers of the compared groups are indicated.

Under the influence of a cytostatic, the number of leukocytes in the peripheral blood of animals 
decreased 9.5 times compared with the control (P <0.01). With the isolated appointment of phyto-collection and 
eleutherococcus extract to mice with 3LL, a decrease in the severity of leukocytosis that occurs during tumor 
development was found: the number of white blood cells decreased by 1.3 times (P <0.01) and approached the 
norm. It should be especially noted that the combined appointment of phyto-collection and eleutherococcus 
extract with CP led to a significant increase (2.5 times, P <0.01) in the number of leukocytes in
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peripheral blood in comparison with their amount in animals treated with one cytostatic agent (Table 2).

In an experiment on female mice of the C57BL / 6 line, the use of CP led to a significant inhibition of 
the growth of melanoma B-16: the mass of the primary tumor was 1.4 times less than the control level. 
However, the cytostatic did not have a significant inhibitory effect on the process of tumor dissemination 
(Table 3).

The use of phyto-collection and eleutherococcus extract in combination with CP did not 
significantly change the effectiveness of antitumor therapy. At the same time, there was a tendency 
towards a decrease in the mass of the primary tumor node, the number of metastatic nodes in the 
lungs (1.4 times) and the area of   metastatic lesions (2.1 times) compared with these indicators in 
mice treated with a cytostatic (table. 3). If after the introduction of cyclophosphamide the metastasis 
inhibition index was 6%, then the combined use of a cytostatic and herbal preparations increased it 
to 32% (Table 3). With the isolated introduction of phyto-collection and eleutherococcus extract into 
mice, the tendency to a decrease in such indicators of the dissemination process as the amount (by 
1.4 times) and area (by 2,

table 2
The content of leukocytes in the peripheral blood of female mice of the C57BL / 6 line with 3LL after 

therapy with CP, phyto-collection (chamomile, plantain, yarrow, licorice, bearberry, St. John's wort)
and Eleutherococcus extract

Table 3
Effect of phyto-collection (chamomile, plantain, yarrow, licorice, bearberry, St. John's wort) and eleutherococcus 
extract on the development of B-16 melanoma in female C57BL / 6 mice and the effectiveness of CF treatment

Thus, the appointment of mice with 3LL phyto-collection (chamomile, plantain, yarrow, licorice, 
bearberry, St. John's wort) and eleutherococcus extract inhibits tumor growth, which leads to a natural 
decrease in the severity of leukocytosis; at the same time, a tendency towards inhibition of the process of 
metastasis was revealed. The combined use of herbal and eleutherococcus extract with CP, which had no 
effect on the primary tumor, leads to a decrease in its mass. The use of this treatment regimen reduces 
the incidence of 3LL metastasis, which was not observed in mice treated with cytostatic alone; the weight 
of the lungs with metastatic nodes is significantly reduced, a tendency was also found
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to a decrease in such indicators of the dissemination process as the number and area of   metastases. The ability of the studied herbal remedies to reduce the severity of leukopenia that occurs after the administration of CP to animals is essential. When 

using phyto-collection and eleutherococcus extract for the treatment of female mice of the C57BL / 6 line with B-16 melanoma, a tendency to inhibition of tumor growth and metastases was revealed both when applied alone and in combination with CP. 

The mechanism of action of the studied herbal collection is determined by its constituent medicinal plants. So, in the experiment it was revealed that plantain juice, having a moderate antitumor activity, has a more significant inhibitory effect on the 

process of tumor metastasis, increases the effectiveness of chemotherapy, which is consistent with the literature data on its use by traditional medicine for the treatment of lung and stomach cancer [11, 16]. A decrease in the hemato and 

immunosuppressive effect of chemotherapy with the plantain drug was found [15]. It was shown that the ability of this plant to reduce the toxic effect of cytostatics extends to other actively proliferating tissues of the body - its protective effect on the 

mucous membrane of the small intestine of mice with Ehrlich's adenocarcinoma damaged by the administration of 5-fluorouracil and rubomycin was found. The plantain drug, by stimulating proliferation processes, normalizes the differentiation and 

migration of epithelial cells, causing an accelerated restoration of the stationary state of the intestinal epithelium [13]. A decrease in the hemato and immunosuppressive effect of chemotherapy with the plantain drug was found [15]. It was shown that 

the ability of this plant to reduce the toxic effect of cytostatics extends to other actively proliferating tissues of the body - its protective effect on the mucous membrane of the small intestine of mice with Ehrlich's adenocarcinoma damaged by the 

administration of 5-fluorouracil and rubomycin was found. The plantain drug, by stimulating proliferation processes, normalizes the differentiation and migration of epithelial cells, causing an accelerated restoration of the stationary state of the 

intestinal epithelium [13]. A decrease in the hemato and immunosuppressive effect of chemotherapy with the plantain drug was found [15]. It was shown that the ability of this plant to reduce the toxic effect of cytostatics extends to other actively 

proliferating tissues of the body - its protective effect on the mucous membrane of the small intestine of mice with Ehrlich's adenocarcinoma damaged by the administration of 5-fluorouracil and rubomycin was found. The plantain drug, by stimulating 

proliferation processes, normalizes the differentiation and migration of epithelial cells, causing an accelerated restoration of the stationary state of the intestinal epithelium [13]. that the ability of this plant to reduce the toxic effect of cytostatics extends 

to other actively proliferating tissues of the body - its protective effect on the mucous membrane of the small intestine of mice with Ehrlich's adenocarcinoma damaged by the administration of 5-fluorouracil and rubomycin was found. The plantain 

drug, by stimulating proliferation processes, normalizes the differentiation and migration of epithelial cells, causing an accelerated restoration of the stationary state of the intestinal epithelium [13]. that the ability of this plant to reduce the toxic effect 

of cytostatics extends to other actively proliferating tissues of the body - its protective effect on the mucous membrane of the small intestine of mice with Ehrlich's adenocarcinoma damaged by the administration of 5-fluorouracil and rubomycin was 

found. The plantain drug, by stimulating proliferation processes, normalizes the differentiation and migration of epithelial cells, causing an accelerated restoration of the stationary state of the intestinal epithelium [13].

In experiments on animals, inhibition of tumor development and an increase in the 
effectiveness of cytostatic treatment with licorice were found [23]. It is known that the extract 
potentiates the antitumor and antimetastatic effect of radiotherapy: its administration to animals 
after irradiation of the tumor node enhances tumor regression and decreases the average growth 
rate during the recurrence period, and the radioprotective effect of the extract is due to its 
stimulating effect on the proliferation of hematopoietic cells [14]. An acceleration of the metabolism 
of stem cells of the red bone marrow sprout and an increase in the resistance of the animal 
organism to stress effects under the influence of licorice root extract [9] was found, its antioxidant 
activity was shown: against the background of CP therapy in mice with P-388, this drug reduces the 
parameters of lipid peroxidation [22] ... There is evidence that the immunomodulatory effect of 
licorice extract can be used to correct secondary immunodeficiencies caused by anticancer drugs 
[24]. The hemostimulating properties of licorice are due to the glycyram in the roots, which contains 
two residues of D-glucuronic acid in the structure of the molecule: its activating effect on the 
function of adhesive elements of the hematopoietic microenvironment has been shown [17]. The 
experiment revealed that yarrow increases the effectiveness of chemotherapy. The combined use of 
chamomile, St. John's wort and yarrow enhances the anti-inflammatory, antispasmodic, wound-
healing effect of each plant [25], which also contributes to the ability of phyto-collection to reduce 
the toxic effect of specific tumor treatment. Because,

conclusions

1. In an experiment on mice, the ability of phyto-collection introduced together with
extract of Eleutherococcus, inhibit the growth of Lewis lung carcinoma.

2. On animals with lung carcinoma Lewis revealed an increase in the effectiveness of treatment
cyclophosphamide herbal collection and eleutherococcus extract.

3. Phyto-collection and eleutherococcus extract reduced the severity of peripheral blood leukopenia
mice with Lewis lung carcinoma.
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