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General and specific toxicity determination of an extract from the plant
Rhodiola semenovii Boriss

The study of chronic and acute toxicity pharmacological phenomena with occupational symptoms of intoxica-
tion provides essential information on therapeutic activity of the drug. An extract of the Rhodiola semenovii
Boriss plant was taken to determine toxicity. Phytochemical studies were carried out on the composition of
biologically active compounds for medicinal purposes. Based on the statistical data on the chemical composi-
tion, substances, such as flavonoids, coumarins, phenolic acids, and polysaccharides, were identified in the
root extract of the Rh. semenovii plant. To study the chronic and acute toxicity of the extract, preclinical tests
were on outbred laboratory rats. After completion of the experiment of acute and chronic toxicity, animals
were slaughtered and peripheral blood samples were obtained for hematological and biochemical blood anal-
ysis. In addition, macroscopic studies of laboratory animals were performed. There were morphological-
structural changes heart, kidneys, liver, heart, and pancreas. An external examination at the autopsy revealed
no changes in the vital organs, as well as the digestive, respiratory, excretory systems. According to the stud-
ies carried out, Rh. semenovii does not have general toxic extracts.

Keywords: toxicity, pharmacology, Rhodiola semenovii, extract, phytochemistry, acute toxicity, chronic tox-
icity, hematology.

Introduction

Currently, researchers, developing priority issues of modern pharmacological science in terms of re-
searching new medicines of natural compounds of various chemical structures and biological action pay
great attention to the problem of drug toxicology and the safety of drug use in clinical practice [1]. In ac-
cordance with modern concepts, the assessment of the safety of a medicinal herbal preparation (MHP)
should take into account all potential risk factors specific to this group of medicinal products. Modern MHP
is fundamentally different in terms of the safety of its composition [2]. For successful introduction of new
drugs into clinical practice for treatment it is necessary to conduct a preclinical evaluation of the drug based
on international standards to implement and accelerate ongoing research [3-5]. Preclinical studies are carried
out to eliminate the adverse effects of the drug in the process of clinical trials on target animal species. In the
course of preclinical studies, preliminary information is obtained on the toxicity, efficacy, and
pharmacological properties of the study drug [6].

The task of preclinical safety studies is description of the toxic effect of the drug depending on the dose
and the relationship that occurs when the pharmacological substance interacts with the body of laboratory
animals. The obtained data was used to determine the initial non-toxic dose used for clinical studies [7]. All
experimental work on laboratory animals must be carried out in accordance with the current rules of
laboratory practice and ethical standards for the treatment of animals, based on the standard operating
procedures adopted by the research organization, which must comply with international rules for the conduct
of research and the protection of experimental animals used in experiments and other scientific purposes [8].
Preclinical evaluation of the safety of natural medicines usually includes pharmacologicol studies, studies on
the general toxic effects of the drug, preclinical studies, studies of toXic reactions to reproduction and geno
toxicity. For drugs that pose a potential hazard or are intended for long-term use, studies of carcinogenic
properties are also necessary [9]. The study of general toxic properties is mandatory for all groups of drugs,
and is divided into two stages: the study of acute toxicity (the toxic effect of a substance administered in a
single dose or in multiple doses for not more than 24 hours, which can be expressed in a disorder of
physiological functions or in a violation of the morphology of the organs of experimental animals, as well as
the death of an animal); study of chronic toxicity with repeated administration (a set of functional and/or
morphological disorders of the organs and systems of the experimental animal after repeated prolonged ad-
ministration of the substance [10].

Cepus «buonorua. MeguunHa. MNeorpadumsi». Ne 4(108)/2022 181



N.K. Korbozova, N.V. Terletskaya, N.O. Kudrina et al.

The study of acute and chronic toxicity of pharmacological substances in the professional assessment of
the symptoms of intoxication allows one to obtain significant information about the biological activity of the
future drug [11].

The purpose of the study is to determine the acute and chronic toxicity of the extract of the plant
Rhodiola semenovii Boriss.

Experimental

To determine the toxicity of the extract of the plant Rh. semenovii Boriss, phytochemical studies were
conducted to determine the composition of the BAA in the extract, for therapeutic use. The material was an
aqueous extract of the plant Rh. semenovii Boriss.

Analysis of organic compounds was carried out by gas chromatography with mass spectrometric
detection (Agilent 6890N/5973N). Analysis conditions: sample volume 1.0 ul, sample input temperature
260 °C without flow division. Separation was carried out using a chromatographic capillary column DB-
35MS 30 m long, 0.25 mm internal diameter and 0.25 um film thickness at a constant carrier gas (helium)
speed of 1 ml/min. Chromatography temperature is programmed from 40 °C (shutter speed 0 min) to 150 °C
at a heating rate of 10 °C/min (shutter speed 0 min) and up to 300 °C at a heating rate of 5 °C/min (shutter
speed 10 min). Detection is carried out in scan m/z mode 34-850. Agilent MSD ChemStation software
(version 1701EA) was used to control the gas chromatography system, record and process the results and
data obtained. Data processing included determination of retention times, peak areas, as well as processing of
spectral information obtained using a mass spectrometric detector. To decipher the obtained mass spectra,
the Wiley 7th edition and NIST 02 libraries were used (the total number of spectra in the libraries is more
than 550 thousand).

According to the available data on the chemical composition in the extract of the root of the plant Rh.
semenovii B., such substances as flavonoids — 74.8 %, coumarins — 11 were identified. 7 %, pheno-
locyslots — 6.1 %, polysaccharides — 7.4 %, the main biologically active component of flavonoids was
rhodioflafonoside.

The study of acute, chronic toxicity of the extract was conducted on white mongrel laboratory rats. An-
imals (males) were kept in cages in groups of 10 individuals of group 3. Sawdust was used as a litter. The air
temperature in the vivarium premises was maintained in the range of 18-20 °C at a relative humidity of 60—
70 %. Animals were kept under standard conditions on the vivarium diet. To assess the chronic toxicity of
the extract Rh. semenovii, the animals were administered the extract orally for 21 days.

To analyze the different significance between samples, Student’s T-criterium at p<O was used. 05 (Sta-
tistica 12, StatSoft Inc., Tulsa, USA). The fluorimeter data was processed and graphed using MS Excel capa-
bilities. Atypical values based on the T-criterion were excluded from the data, a standard sample average
error was calculated. Plus/minus signs in the tables show a standard average error. The graphs show average
values with standard error bars. Signs * and ** indicate the reliability of the results with significance levels
of 0.05 and 0.01, respectively (unless otherwise indicated). When determining the reliability of the difference
between the indicators of the compared groups, the t-confidence criterion was calculated, the p value was
determined from the Student's table of values, the changes were considered reliable at p<0.05. All data were
calculated in the MS Offis Excel 2010 software package.

Results and Discussion

Table 1 represents the results of the Acute Toxicity experiment. Data presents the survival of animals in
acute toxicity experiences, depending on the dosage of the extract. Rh. semenovii in the acute toxicity groups
0.5 g and 1.0 g, in both groups there was a 100 % survival rate, only 10 % of the animals dropped out of the
experiment due to fighting and injuries on the body, from which it follows that the extract of Rh. semenovii
in a dosage of 0.5—1.0 g does not cause death of animals and is not toxic.

Table 1
Survival of animals in acute toxicity experiments, depending on the dosage of Rhodiola semenovii extract
Extract Dosage 059 1049
Survived 90 % 90 %
Eliminated from experience” 10 %" 10 %"
* — out of the experience due to fighting and body injuries
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An external inspection of animals, weighing and fixing the IRR on the “open field” test were held. The
test is designed to assess the dynamics of behavioral elements, the psycho-emotional state of animals
participating in experiments with a stressful condition. The animal was placed in a structure 100 x 100 cm in
diameter with a wall height of 40 cm. The floor was made of white plastic, on which a grid was applied with
black paint, dividing the field into 25 (5x5) equal squares. Illumination with a 50 W lamp, which is located at
a height of 150 cm above the center of the field. The test was to measure the amount of behavioral
components of an animal placed in an open enclosed space enclosed by a wall. When testing, the animal was
placed in the center of the facility and the following indicators were visually assessed for 5 minutes:
horizontal motor activity — mileage (number of sectors passed), vertical motor activity — stances (number
of lifts on the hind legs). Waste from the wall of the arena (number of crossings of the outer concentric
circle), exits to the center of the arena (number of crossings of the inner circle), grooming (number of
touches of the muzzle with paws, scratching), in the study of pharmacological preparations, a non-stressed
open field test was used. The main method for recording test results was continuous or selective recording
with time-based recording of animal activity. After 5 minutes of the study, the animal was returned to the
cage. The number of spools of manure was counted and the floor was thoroughly washed after each experi-
ment. Testing was repeated for the next four days. Before the start of the drug administration, as well as the
dynamics of observation of each experimental group for 3 days, tests were carried out using the “Open field”
method to determine the individual typological characteristics of higher nervous activity (HNA) and after
tests within 3 days to determine the effect of the drug.

After the completion of the experiment of acute and chronic toxicity, animals were slaughtered and pe-
ripheral blood samples were obtained for hematological and biochemical blood analysis (assessment of the
function of the liver, kidneys, pancreas in terms of protein, carbohydrate, lipid and pigment types of metabo-
lism, the presence of intoxication). In addition, an autopsy of laboratory animals was performed and the
presence of macromorphological changes in the structure of the heart, kidneys, liver, and pancreas. The or-
gans were weighed, the mass coefficients of the organs were calculated, then the material was fixed and
placed in a 10 % solution of formaldehyde. Hematological studies were carried out on an automatic hematol-
ogy analyzer Sysmex XS 550-i (Japan). The blood was centrifuged for 20 min at 1000 rpm to produce
plasma. The main biochemical parameters were studied: total protein, g/l, albumin g/l, urea, mmol/l, creati-
nine, umol/l, uric acid, pumol/l, alkaline phosphatase, mmol/l, alanine aminotransferase, pkat/l, aspartate ami-
notransferase, glucose, mmol/l, cholesterol, HDL, LDL, mmol/l, triglycerides, mmol/l. The results of the
studies were recorded on the automatic biochemical analyzer BioChem-200.

It can be seen from Table 2 that the total number of leukocytes did not have statistically significant
changes in both the control group and the acute toxicity group. Statistically significant changes in the abso-
lute content of monocytes, eosinophils, basophils and neutrophils and in the level of hemoglobin were also
not detected. In terms of absolute content, statistically significant changes were also not revealed. It should
also be noted that in terms of relative content, no statistically significant changes in the control and
experimental groups for acute toxicity were revealed.

However, there were statistically significant changes in the total number of red blood cells in the exper-
imental groups in relation to the control group, and amounted to 6.32 + 0,7 in the control group 52 *10*%/1, in
the group of acute toxicity (0.5) — 8.53+0.94 * 10/ |, and in the group of acute toxicity (1.0) — 8.66 + 1.01
* 10%/I. Also, there were statistically significant changes in the total number of platelets in the acute toxicity
group (0.5) — 698.41 + 80.10 * 10%I1 and in the group of acute toxicity (1.0) — 721.01 + 54.76 * 10%I in
relation to the control group (413.41 + 43.03 *10%1/1).

The absolute lymphocyte count varied between 2.51 & 0.14 * 10%1 in the control group, 3.83 = 0.76 *
10%1 in the acute toxicity group (0.5), and statistically significant changes in the acute toxicity group were
noted (1.0) in relation to the control group and was 4.19 = 0.67*10%1.

Table 2
Hematological parameters of rats in the experiment on acute toxicity

. . International Acute toxicity Acute toxicity
Indicator name, unit of measurement e Control group
abbreviation 05¢ 109
Total number of Leukocytes, 10%/L WBC 63+05 84+1.2 7.8+0.8
Total Red Blood Cell Count, 10*?/L RBC 6.4+0.6 8.5+0.8" 8.7x1.1"
Hemoglobin level, g/L HGB 146.0+ 4.1 155.0+ 6.4 153.0+ 7.9
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Total platelet count, 10%/L PLT 4135+431 | 6985+80.2" | 721.1+54.7"
Absolute neutrophil count 10°/L Neut 3.2+£05 3.7+£0.7 2.8+0.6
Absolute lymphocyte count 10%/L Lymph 2.5+0.1 3.8+0.8 42406
Absolute content of monocytes 10%/L Mono 06=+0.2 06=+0.2 0.5£0.1
Absolute eosinophil content 10%/L Eos 0.3+0.14 0.2+0.1 0.2+0.1
The absolute content of basophils 10%/L Baso 0.03+0.1 0.05 + 0.04 0.06 + 0.04
The relative content of neutrophils % Neut 49.1+3.7 453+ 73 37.7+74
The relative content of lymphocytes % Lymph 404+23 46.2+6.5 542 +6.6
The relative content of monocytes % Mono 7.6£1.7 6.6+1.8 62+1.3
The relative content of eosinophils % Eos 2.6+0.9 1.6+1.1 1.6 £0.9
The relative content of basophils % Baso 0.5+0.15 0.5+0.5 0.5+0.5

Note: * — statistically significant changes in the group “Acute toxicity — 0.5 9" relative to the control group, at p< 0. 001; ** —
tatistically significant changes in the group “Acute toxicity — 1.0 g relative to the control group, at p <0.001

According to Table 3, no statistically significant changes were detected (p< 0. 001) in the indicators of
hepatic and renal functions in the control and test groups.

Table 3
Indicators of hepatic and renal functions in experimental groups of animals in the experience of acute toxicity
Group - Total AIT, IU/L | AsT, IU/L | ALP, IU/L Urea, Uric acid, Creatinin,
animals bilirubin, mmol/L mmol/L pumol/L
umol/L

Intact 59+09 |23.0+3.6 |11.5+19 | 3164+120.5 |3.9+03 340.8+£36.9 | 54.0+3.7
Acute toxicity | 5.6+0.2 | 18.1+54 | 10.8+59 | 332.44+81.21 | 3.8+0.5 3169+34.9 | 529+4.5
059

Acute toxicity | 5.5+1.8 | 14.6+79 | 10.9+5.7 | 289.2+147.3 | 3.9+0.9 301.7+51.5 | 52.0+4.9
1.0g

Note: * — statistically significant changes in the group “Acute toxicity — 0.5 g relative to the control group, at p< 0.001; ** —
statistically significant changes in the group “Acute toxicity — 1.0 g relative to the control group, at p <0.001

Thus, considering the results of the “Acute Toxicity Experience”, it was revealed that the extract based
on Rh. semenovii is not toxic and appropriate dosages of the extract were recommended for the formulation
of the chronic toxicity experiment.

To study the chronic toxicity extract of Rh. semenovii was tested by the IRT — “Open Field”. Chronic
toxicity was observed for 30 days by oral administration of the extract at a dose of 2.5 mg/ kg. In the
dynamics of observation in the experiment on chronic toxicity, changes in the behavior of experimental ani-
mals were not revealed. A satisfactory state was noted in all animals based on horizontal and vertical motor
activity, waste from the arena wall, exits to the center of the arena, grooming.

During an external examination at the autopsy, no changes were detected from the vital organs, as well
as the digestive, respiratory, excretory systems. Table 4 demonstrates the assessment results of body weight
of animals.

Table 4
Animal mass values and mass coefficients of organs in chronic toxicity experience
Animal .
Thyroid gland
OGrrgoaun; of T(\J/f/aeligr?td y Heart Kidneys Liver (together with Spleen Stomach
. the trachea)
animals
Control 238.5+8.2 3.5+0.6 23+0.2 93+0.6 1.1£0.1 4.6+0.4 39.1+£3.5
Chronic 274.0£11.7* 3.7+0.7 23+0.2 10.4+0.7 1.1+£0.2 4.7+0.4 43.1+0.8
toxicity
Note: * — statistically significant changes in the group “chronic toxicity” in relation to the control group, at p<0.001
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According to the presented data on the masses of internal organs of experimental animals, in
comparison with the control group, the group of experience of chronic toxicity did not show statistically sig-
nificant changes (p < 0.001). There was a statistically significant (p < 0.001) increase in the mass of animals
from 238.5 + 8.2 g, to 274.0 + 11.7 g without changing the mass of organs. In our opinion, the increase in
mass is associated with the maturation of experimental animals and the development of musculoskeletal sys-
tems.

Table 5 presents the results of studies on comparative assessments of hematological indicators of the
observed groups.

Table 5
Hematological parameters of rats of the control group and the group “Experience of chronic toxicity”

Name of the indicator, unit of measurement MC Control group Chronic toxicity
Total Number of Leukocytes 10%/L WBC 6.2+04 6.7+0.5
Total number of Erythrocytes 10 /L RBC 6.3+0.5 6.6+0.5
Hemoglobin level, g/L HGB 146.0 £+ 4.1 141.6+3.9
Total platelet count, 10%/L PLT 413.4+43.0 496.1 +51.6
Absolute content of neutrophils, 10%L Neut 3.1+04 22+04
Absolute content of lymphocytes, 10%/L Lymph 2.5+0.1 3.84+0.2
Absolute content of monocytes, 10%/L Mono 0.5+0.1 0.5+0.1
Absolute content of eosinophils, 10°/L Eos 0.2+0.1 0.2+0.15
Absolute content of basophils, 10%/L Baso 0.03 £0.05 0.03 £0.05
Relative neutrophil content,% Neut 49.0£3.6 33.0+£3.7*
Relative lymphocyte count % Lymph 404+23 56.6 +3.2*
Relative content of monocytes,% Mono 7.6+1.8 69+1.9
Relative content of eosinophils % Eos 26+09 29+09
Relative content of basophils,% Baso 0.5+£0.9 0.5+£0.9
Note: " — statistically significant changes in the group “chronic toxicity” in relation to the control group, at p< 0. 001

According to Table 6, with chronic use of extract of R. semenovii no change was observed in the indica-
tors of hematopoiesis, there are no pronounced shifts in the leukocyte formula, there is no inhibition of
hematopoiesis and allergic reactions according to the level of basophils, eosinophils. There are statistically
significant changes in the relative content of neutrophils, which in the control group was 49.0 + 3.6, in the
experimental group — 33.0 + 3.7. Also, in the relative content of lymphocytes, which in the control group
was 40.4 + 2.3, while in the experimental group — 56.6 + 3.2.

Table 6
Indicators of the level of bilirubin and its fractions, transaminases in experimental groups of animals

. Total bilirubin, Direct bilirubin, Indirect
Group of animals umol / L umol/L bilirubin,umol/L AnT, ME/L AcT, ME/L
Intact 59409 1.5+0.2 7.2+64 23.0+3.6 11.5£1.9
Chronic toxicity 5.8+0.9 1.4+0.2 43+0.7* 21.4+34* | 10.7+1.9*
Note: * — statistically significant changes in the group "chronic toxicity" in relation to the control group, at p< 0.001

To assess the hepato-, nephrotoxicity, the state of lipid metabolism and the function of the pancreas, bi-
ochemical studies of the blood of experimental animals were conducted. The data is presented in (Tab. 6-8).

As can be seen from Table 7, there were statistically significant differences (p < 0.001) in the content of
indirect bilirubin, which in the control group was 7.2 + 6.4 umol/L, in the experimental group — 4.3 = 0.7
umol / 1, and alanine aminotransferase in the control group — 23.0 + 3.6 IU / 1, in the experimental — 21.4 +
3.4 IUJ/L. Statistically significant changes were also identified in indicators of aspartate aminotransferase
constituting a control group of 11 veins. 5+ 1.9 IU / | while in the experimental group there is a decrease of
10.7 = 1.9 IU/L. In the remaining indicators, statistically significant differences (p < 0.001) were not detect-
ed.
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Table 7

Indicators of lipid metabolism in experimental groups of animals

Trielveeride Total HDL LDL Atherogenic
Group of animals gy ’ cholesterol, cholesterol, cholesterol, coefficient

mmol/ L
mmol/L mmol/L mmol / L

Intact 0.8+£0.2 1.6+0.3 1.0£0.2 1.0+0.2 0.7+0.2
Chronic toxicity | 0.8+£0.2 1.6+0.3 0.9+0.1 09+0.2 0.7+0.2
Note: * — are statistically significant changes in the "chronic toxicity" group relative to the control group, at p <0.001

There is no significant changes in the lipid metabolism (Table 7).

Table 8
Indicators of protein and carbohydrate metabolism in experimental groups of animals
Group of animals | Total Albumin Urea, Uric acid, Creatinine, Glucose,
protein, g/L | g/L mmol/L mmol/L umol/L mmol/L
Intact 66.0+2.4 29.8+£22 [139+03 340.8+36.9 |54.0+£3.7 6.7+04
Chronic toxicity | 64.7 +2.3* 283+£2.1 |35+£03 323.84+£35.0 [53.2+£29 6.2+04
Note: * — are statistically significant changes in the "chronic toxicity" group relative to the control group, at p<0.001

Statistically significant changes (p <0.001) were identified by the total protein index, which in the
control group was 66.0 + 2.4 g/l, whereas in experience 64.7 + 2.3 g/L (Table 8). However, all these data
were within the physiological norm. According to the remaining biochemical indicators of blood, statistically
significant changes were not detected.

There were no statistically significant changes (p < 0.001) in the thyroid hormone levels of the control
and experimental groups.

Conclusions

Thus, by using open field test, the results of a macromorphological study of experimental animals on
the masses of organs, and on the functional indicators of the organs of the digestive, excretory, detoxification
systems showed that an extract from the plant Rh. semenovii is not toxic.

According to the results of preclinical studies, acute and chronic toxicity experiments, pathomorpholog-
ical studies of organs, higher nervous activity tests, hematological and biochemical blood parameters, Rh.
semenovii extract does not have general toxic properties.
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H.K. Kop6o3oBa, H.B. Tepneukas, H.O. Kyapuna, T.H. KoGsuinHa,
K. Kenxebaena, A.K. Illokan

Rhodiola semenovi Boriss ecimairinin skaansl koHe
cnenu(PpUKAIBIK YHITTHUIBIFBIH AHBIKTAY

@DapMaKoNOTUSIIBIK 3aTTapblH WHTOKCHKALMSIBIK KYOBUIBICTAPBIH KOCINTIK JeHredae OoyablpMay Makca-
TBIHIA KOJJAaHBUIATBIH XKEAEN KOHE CO3BUIMAIIBI YBITTBUIBIKTHI 3€PTTEY IOPUTIK LIONTEPAiH KYPaMbIHIAFbI
OHMONIOTHSITBIK OeJICeHII 3aTTapAbIH KaJNBINTACYbl KaWbIHAA ayKbIMABI MaNiMeT Oepe amaibl. YBITTBUIBIFBIH
ansikTay yiiin Rhodiola semenovii Boriss eciMairidiz ChIFBIHABICH albIHIBL. JIOpilik MakcaTTarbl OHOJIOTH-
SITBIK OeNCeHli KOCBUIBICTApIbIH KypaMblHa (UTOXUMHUSUIBIK 3€PTTEYyJIep JKYPri3inmi. XHUMHSIIBIK Kypambl
GOMBIHINA CTATHCTUKAIBIK MAJIiMeTTepre caiikec, Rh. semenovii eciMairiHiH TaMbIp CHIFBIHIBICHIHAA (D1aBO-
HOUJTAp, KyMapHuH/ep, peHOI KBIIKBUIIApH!, TOJINCAXapuATep CUAKTHI 3aTTap aHbIKTaAbL. JKexen xaHe co-
3bUIMAJIbl YBITTBUIBIKTB aHBIKTayFa apHaiFaH Marepuan Rh. semenovii eciMaikTepiHiH CyJbI CHIFBIH/IBICHI
60np1. ChIFBIHABIHBIH JKEIEN JKOHE CO3BUIMAJbl YBITTBUIBIFBIH 3€PTTEY YIIiH aK TYKBIMCBHI3 3€PTXaHAJBIK
ereyKyiprIkTapZa KIMHUKara AEHiHri 3epTreynep Xyprisinai. XKanyapnapmen Oipkatap 3KCIEpUMEHTTED
JKYPTIi3U11 KOHE CHIFBIHIBIHBIH MeJIIepiHe OalIaHBICTBI TeMaTOJIOTHUSIIBIK KOPCETKIIITep aHBIKTaIabl. JKe-
JIeJT JKOHE CO3BUIMAJIbl YBITTBUIBIK SKCIIEPUMEHTI asKTalfaHHAH KeHiH KaHyapiapAbl COI0 XKYpri3iiim, reMa-
TOJIOTHSUIBIK JKOHE OMOXMMMSUIBIK KaH aHAJM3iH KYPTi3dy YIIH nepudeprsublK KaH yiriepi aasHapl. CoHbI-
MEH Karap, 3epTXaHaJIbIK KaHyapJapabl COUBIIN, XKYpeK, OyHpek, OaybIp, )KypeK, YHKbI 6e3i KypbUIBIMBIHAAFbI
MaKpoMOp(HOJOTHSIIBIK ©3repicTepIiH 00mysl 3epTreni. ColfFaHHAH KeiiH CBIPTKBI TEKCEPY KE3iHIEe eMIpIIiK
MaHBI3bl Opra”aap/blH, COHAAN-aK ac KOPBITY, THIHBIC ally, HIBIFapy >KYHeJIepiHiH e3repicTepi aHBIKTAIFaH
oK. KilMHMKara JeiiHri ChlHAK HoTIXKenepine coiikec, Rh. semenovii skenen koHe CO3BUIMANBI YBITTHUIBIK
taxipubenepine, GNI cpiHakTapsiHa, OpraHaapAbIH MaTOMOPQOIOTHSUIIBIK 3epTTeyIiepiHe, KAHHBIH IeMaToJ0-
THSUIBIK 'KOHE OMOXUMUSIIBIK, KOPCETKILITEPiHE COMKEC HKAIIIBI YBITTHI KACHETTEpre He eMec.

Kinm ce30ep: yurrThubIK, hapmakonorus, Rhodiola semenovii, ceirpaapl, puTOXUMuS, KeIed YBITTBUIBIK,
CO3BUIMAJTBI YBITTBUIBIK, T€MATOJIOTHS.

H.K. Kop6o30Ba, H.B. Tepneukas, H.O. Kyapuna, T.H. Ko6sumuna, XK. Kenxebaena, A K. [llokan

Omnpenesenne o0ue 1 cieuPUIEcCKO TOKCHYHOCTH IKCTPAKTA PACTCHUSA
Rhodiola semenovii Boriss.

N3ydyenne xpoHUYecKoW U OCTPOM TOKCHUYHOCTH TE€pareBTUYECKUX BEIIECTB IPU BHEIIHEH OIIEHKE MpHU3Ha-
KOB MHTOKCHKAIIHU TTO3BOJIMIIO TTOMYYUTh BaXHYI0 HH(OPMAIUIO O TEpaleBTUYECKUX CBOMCTBax Oymymiero
npenapara. J[ist onpezieneHns TOKCHIHOCTH OBUT B3T KCcTpakT pactenust Rhodiola semenovii Boriss. Boutu
MPOBEICHB! (PUTOXUMHUIECKHE FCCIICIOBAHUS TI0 ONPE/ICNICHHIO COCTaBa OMOJIOTUYECKN aKTHUBHBIX BEIIECTB,
JUISL JNbHEHIIero UCIIOIb30BaHusl B TePaNeBTHYECKUX 1elisiX. COornacHoO MMEIOINMCs JaHHBIM, 110 XUMHYe-
CKOMY COCTaBYy B 9KCTpakTe KOpHs pacrenus Rh.semenovii B. Obutd naeHTH(QUIMPOBAHBI TaKKHe BEIIECTBA,
Kak ()IaBOHOHMJIBI, KyMapHHBI, ()EHOIOKHUCIIOTHI, MMOJHCcaxapuasl. MaTtepraaoM Mo ONpEeAeNeHHuI0 OCTPOH U
XPOHUYECKOI TOKCHYHOCTH CITY>KHJI BOJHBII SKCTpaKT pacteHust R. semenovii. J{is u3ydeHus ocTpoii u Xpo-
HUYECKOH TOKCHYHOCTH 3KCTPAKTa MPEIKIMHIYECKIE HCIIBITaH!S TIPOBOAMINCE Ha OebIX O€cIIOpoIHbIX JIa-
6opaTopHEIX Kpbicax. [IpoBeaeH psi SKCIIEPUMEHTOB C KHBOTHBIMH H OTIPEAENICHBI T€éMaTOIOTHYECKUE TTOKa-
3aTeNH B 3aBUCHMOCTH OT JO3MPOBKH dKCTpakTa. [locie 3aBepIieHns SKCIIepIMEHTa OCTPOIl M XPOHHIECKOH
TOKCHYHOCTH MPOBOJMIN 32001 )KMBOTHBIX M MOJyJanu oOpasisl nepudeprnieckod KPOBH IJIsI TPOBEICHUS
reMaToJIOTM4eCKOro 1 OMOXHMMHYECKOro aHain3a KpoBH. KpoMe TOro, mpoBOoJMIIOCH BCKPBITHE J1a00OpaToOp-
HbIX XMBOTHBIX W OICHHMBAHHWEC HAIUYUA MaKpOMOpd)OJ'[OFH'—leCKHX U3MCHCHUI CTPYKTYpPBI Ce€pAala, IOYeK,
IIeYeHH, CepAaLa, MOPKETyJOYHOM xene3bl. IIpy BHEIIHEM OCMOTpe Ha BCKPHITUM HE OBUIO BBISBIEHO M3Me-
HEHHH CO CTOPOHBI JKU3HCHHO BaXXHBIX OPraHOB, a TAKXKE nnmeBapMTeanoﬁ, Jlle&TeHbHOP’I, Bbl}leﬂl/ITeﬂbHOﬁ
cucreM. CorllacHO pe3yJbTaTaM JOKIHHHYECKHX HCIbITaHuH, skcTpakT Rh. semenovii e obnagaer obuie-
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TOKCUYECKMMHU CBOMCTBAMU IO JAHHBIM OIBITOB OCTPOMl MU XpOHMYECKON TOKCMYHOCTH, TecToB BH/I, maro-
MOP(}OJIOTHUECKUX UCCIIEIOBAHUI OPTraHOB, FTEMATOJIOINUYECKUX M OMOXMMHUYIECKHX MOKa3aTeNel KPOBH.

Kntoueevie cnoea: TOKCHIHOCTH, (hapmakosiorus, Rhodiola semenovii, skcTpakT, GUTOXUMHES, OCTPask TOKCHY-
HOCTb, XPOHUUYECKAst TOKCHYHOCTD, TEMATOJIOTHSL.
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