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Cytoprotective and immunostimulatory properties of Stachys sieboldii
and Stevia rebaudiana under metabolic stress in rats

This study evaluated the protective effects of Stachys sieboldii and Stevia rebaudiana extracts on bone mar-
row and spleen cells in rats subjected to a high-fat, high-sucrose (HFHS) diet. Prepubertal Wistar rats were
randomly assigned to four groups (control, HFHS, HFHS+Stachys, HFHS+Stevia) and maintained for 30
days. Spleen and bone-marrow cellularity and cell viability were quantified. The HFHS diet increased the
proportion of non-viable cells and reduced nucleated-cell counts in both organs. Stachys primarily enhanced
splenic immune-cell proliferation (higher nucleated-cell concentration), whereas Stevia produced a stronger
cytoprotective response, reducing the fraction of dead cells in bone marrow. Taken together, these findings
suggest complementary actions: Stachys acts as a pro-proliferative modulator of splenic immune cells, while
Stevia protects hematopoietic cells from HFHS-induced damage. These results highlight the potential of these
plant extracts as dietary components for supporting immune and hematopoietic function and provide a basis
for their further investigation in preventive and immunomodulatory applications.
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Introduction

In recent decades, dietary patterns worldwide have undergone significant changes due to globalization,
industrialization, and urbanization [1]. Traditional diets, rich in natural foods, are gradually being replaced
by high-fat, high-carbohydrate diets, which have become readily accessible due to the expansion of the food
industry [2].

Modern diets in both developed and developing countries differ significantly, yet share a common fea-
ture: increased consumption of refined carbohydrates and saturated fats. In Western countries, such as the
United States, Canada, and much of Europe, diets are characterized by high intake of processed foods, sug-
ary beverages, fast food, and sweets [3; 4; 5]. In developing nations, including China, India, and countries in
Africa, traditional diets rich in vegetables, legumes, and whole grains are also giving way to more modern
“Western” diets. This shift is linked to urbanization and globalization, which make Western foods more
available and appealing [6; 7]. Despite differences in traditional diets, the outcomes of this dietary shift are
similar: sharp increases in obesity, cardiovascular disease, and metabolic disorders are observed in both de-
veloped and developing countries [8; 9].

A high-fat, high-carbohydrate diet not only disrupts metabolic processes but also significantly impacts
the immune and hematopoietic systems, making this issue relevant for research and prevention [10; 11]. Bio-
logically active supplements (BAS) can notably influence the spleen and bone marrow, especially through
their antioxidant and anti-inflammatory properties, which may support normal immune and hematopoietic
functions. For instance, quercetin, a natural flavonoid with powerful antioxidant and anti-inflammatory prop-
erties [12], has been shown in animal studies to increase lymphocyte and macrophage counts in the
spleen [13]. In one study on rats undergoing chemotherapy, quercetin supplementation helped restore spleen
function by increasing the concentration of nucleated cells, such as lymphocytes, by reducing oxidative
stress and inflammation in spleen tissue [14].

Echinacea, widely used as an immune-stimulating agent, has shown beneficial effects on hematopoiesis
in bone marrow [15]. Studies on mice revealed that echinacea intake increases the number of nucleated cells,
such as macrophages and neutrophils, in the bone marrow [16]. This effect is associated with activation of
stem cell proliferation and accelerated tissue repair processes after exposure to inflammatory agents or infec-
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tions. An increase in the total cellular mass of the spleen and bone marrow was also observed, indicating a
recovery of immune function [17].

Resveratrol, known for its antioxidant properties, positively affects bone marrow hematopoiesis, partic-
ularly under conditions of chronic inflammation [18]. In a study on mice with induced inflammation,
resveratrol supplementation helped reduce bone marrow cell damage, maintaining normal stem cell prolifera-
tion [19]. In the spleen, an increase in lymphocyte counts and improved function were observed, attributed to
resveratrol’s immunomodulatory effects [20]. This highlights resveratrol’s role in supporting normal hema-
topoietic processes under stress or inflammation.

Currently, research continues into the properties and medicinal potential of well-known BAS, such as
Stevia rebaudiana and Stachys sieboldii.

Stachys (Stachys sieboldii) is a plant used in traditional medicine due to its rich content of bioactive
compounds, such as phenolic compounds, flavonoids, and essential oils [21]. These substances have antioxi-
dant, anti-inflammatory, and immunostimulatory properties. Stachys extracts are used for treating inflamma-
tion, enhancing immune function, and accelerating wound healing [22]. Stachys tubers, which have a nutty
flavor, are rich in nutrients and are consumed as a dietary product, particularly beneficial for individuals with
diabetes due to their blood sugar-regulating properties [21]. In modern medicine, Stachys is being investigat-
ed as an agent for enhancing immune response and reducing inflammation.

Stevia (Stevia rebaudiana) is well-known for its natural sweeteners, stevioside and rebaudioside, which
are calorie-free and highly sweet-tasting [23]. Stevia also contains flavonoids and antioxidants that have anti-
inflammatory and antioxidant effects. Stevia extracts are used to reduce blood sugar levels, making it popular
among individuals with diabetes and those who monitor their weight.'In cooking, stevia leaves are used as a
natural sugar substitute in beverages, baked goods, and other dishes [24]. The medicinal properties of stevia
include blood glucose regulation, improvement of the body’s antioxidant status, and reduction of cardiovas-
cular disease risk [25].

The aim of this study is to evaluate the effects of adding Stachys sieboldii and Stevia rebaudiana ex-
tracts to a high-fat, high-sucrose diet on the cellularity and viability of spleen and bone marrow cells in rats,
as well as to determine their potential as cytoprotective and immunostimulatory agents.

The novelty of this work lies in the fact that, for the first time, a study is conducted on how adding
plant-based products derived from Stachys sieboldii and Stevia rebaudiana to a high-fat, high-sugar diet af-
fects the cellularity and integrity of spleen and bone marrow cells in rats under metabolic stress. Additional-
ly, a direct comparative analysis of the cytoprotective and immunostimulatory properties of Stachys sieboldii
and Stevia rebaudiana is carried out—an approach not previously presented in the scientific literature.

Experimental

Material preparation. In this experiment, a choice was made between two cultivated varieties of
Stachys sieboldii: “Bochonok” and “Rakushka”, both of which are successfully grown, including in Central
Kazakhstan (2023-2025), due to their good adaptation to local conditions and status as garden crops. How-
ever, the “Rakushka” variety was selected for this study due to its specific biochemical composition. It con-
tains a higher concentration of antioxidants, including phenolic compounds and flavonoids, as well as a sig-
nificant amount of ascorbic acid and bioactive glycosides [26].

For the purpose of this study, the “Rakushka” variety was cultivated in experimental introduction fields
at the Phytochemistry Holding research facility in Karaganda (Kazakhstan). After reaching maturity, the tu-
bers were harvested and processed at the same facility. The roots were thoroughly washed three times with
tap water to remove any adhering sand and dust. They were then lyophilized for 72 hours to preserve their
bioactive compounds and ground into a fine powder. The resulting Stachys sieboldii root powder was stored
at -70 °C until it was incorporated into the experimental diets for rodents.

The powdered organic extract of Stevia rebaudiana leaves was purchased online (SweetLeaf, Gilbert,
Arizona, USA). The dosage was calculated based on the allowable daily dose recommended by the United
States Food and Drug Administration (FDA) (5 mg/kg) [27]. These doses were determined as follows: the
allowable daily dose was multiplied by the average weight of the rats and then divided by the group’s
average daily fluid intake. Dosages were recalculated weekly to account for weight gain and changes in fluid
intake.

Animal experiments and diets. The experimental subjects consisted of 40 juvenile Wistar rats. The aver-
age body weight of the animals at the beginning of the experiment was 50—70 g. Juvenile rats were selected
for the experiment at 21 days of age. The animals were housed in the vivarium of Karaganda Medical Uni-
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versity under controlled conditions at 18+2 °C, 55 % =+ 5% humidity, and a 12-hour light-dark cycle
(8:00-20:00). Throughout the experimental period, the animals had free access to food and water. The rats
were randomly assigned to one of four experimental groups (n = 10 per group):

e Group 1: 10 juvenile males on a standard, balanced vivarium diet.

e Group 2: 10 juvenile males on a daily high-fat, high-sucrose diet (HFHS).

e Group 3: 10 juvenile males on a daily high-fat, high-sucrose diet supplemented with Stachys
sieboldii (HFHS + Stachys).

o Group 4: 10 juvenile males on a daily high-fat, high-sucrose diet supplemented with Stevia
rebaudiana (HFHS + Stevia) (Table 1).

Table 1
Composition of the experimental diet
Components (g/kg) 1I?1:2(L:Jtp 2I—?IEOHUSp HFHgsgIOSlfcgchys HFlig rJ:)szfc)evia
Corn 200 80 80 80
Rice 200 200 200 200
Bone meal 120 120 120 120
Sucrose — 100 100 100
Soy oil 75 — — —
Lard — 200 200 200
Gluten 200 200 200 200
Salt 35 35 35 35
Mineral mix 35 35 35 35
Vitamin mix 16.5 16.5 16.5 16.5
Inert material 150 45 45 45
Total (g) 1000 1000 1000 1000
Nutrient composition (%)
Protein 24.8 19.2 19.2 19.2
Carbohydrate 49.6 434 434 434
Lipids 25.6 374 37.4 374
Stachys sieboldii root powder — — 5 —
Stevia rebaudiana leaf powder — — — 5
Energy density (kcal/g) 3.55 4.49 4.49 4.49

In this diet, the total carbohydrate content in the HFHS groups appears lower compared to the control
group. This is explained by the substantial increase in dietary fat (lard) in the HFHS diet, which altered the
overall macronutrient distribution while maintaining a total feed mass of 1000 g/kg. Additionally, this is due
to the replacement of corn, which was reduced from 200 g/kg in the control group to 80 g/kg in the HFHS
groups (corn contains both digestible carbohydrates and dietary fiber), with sucrose, which is fully digestible.
When adjusted for fiber content, the actual intake of digestible carbohydrates is higher in the HFHS groups.
Since sucrose is completely digestible and does not contribute to dietary fiber, the shift from complex
carbohydrates to simple sugars resulted in a decrease in total carbohydrate mass despite the increased sugar
content.

The experiment lasted for 30 days. The study was conducted in accordance with the requirements of the
European Convention for the Protection of Vertebrate Animals Used for Experimental and Other Scientific
Purposes (Strasbourg 1986), OECD GLP guidelines, EAEU Good Laboratory Practice Regulations No. 81,
and the Order of the Minister of Health of the Republic of Kazakhstan No. MoH RK-151/2020, dated Octo-
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ber 23, 2020, titled “On Approval of the Regulation on the Central Commission on Bioethics”. The study
was approved by the decision of the Bioethics Committee of “Karaganda Medical University” on
17.06.2021, protocol No.165.

Determination of cellularity and viability of bone marrow and spleen. To assess the cellularity of bone
marrow and spleen, the spleen and femur were extracted from each animal, washed in physiological saline,
and blotted dry on filter paper. Using a homogenizer, cell suspensions from each organ of individual rats
were prepared in Hank’s solution. The spleen and bone marrow suspensions were filtered through a nylon
mesh to remove stromal elements, and the concentration of nucleated cells (NC) was counted using a stand-
ard method with a Goryaev chamber.

To identify non-viable cells, a 0.4 % trypan blue (TB) solution was used as a stain. The TB solution was
prepared according to the manufacturer’s instructions for the cell counter: a weighed portion of dry TB
(C34H28N6014S4; Mikroskopie, Germany) was added to a solution of 0.81 % sodium chloride (NaCl; Sigma-
Aldrich, USA) and 0.06 % potassium phosphate trihydrate (K,HPO,-3H,0; Merck, Germany) in distilled
water, mixed until dissolved at room temperature, filtered through a 0.22 pum filter, and stored in a dark glass
container at 4 °C. For viable cell counts, the cell suspension was mixed with TB solution at a 10:1 ratio, and
a drop of the suspension was placed in the chamber. Using a microscope, stained and unstained cells were
counted. The cell concentration in 1 ml (C) was determined using the formula: C =kn x 10% where n is the
number of cells counted in the Goryaev chamber, and k is the dilution factor (for staining with 0.4 % TB at a
10:1 ratio, k = 1.1).

Viability (V) of the cell population was calculated using the formula and expressed as a percentage: V =
(1-m/N) x100, where m is the number of stained cells, and N is the total number of cells [28].

Statistical methods. One-way ANOVA was used for statistical data analysis to identify differences be-
tween groups. Tukey’s multiple comparison test was applied for pairwise comparisons. Results were consid-
ered statistically significant at p < 0.05. All analyses were performed using GraphPad Prism 8 software.

Results

Concentration of nucleated cells in the spleen of immature rats. The data obtained showed that the
HFHS diet led to a 13.49 % increase in the concentration of nucleated cells in the spleen (p < 0.0074) com-
pared to the control group. This may indicate a response to metabolic stress and inflammation (Fig. 1).
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Figure 1. Concentration of nucleated cells in the spleen of immature rats in the experiment

The addition of Stachys to the HFHS diet resulted in a 35.55 % increase (p < 0.0001) in the number of nu-
cleated cells in the spleen compared to the HFHS group, indicating a significant stimulation of immune cell
proliferation. Stevia increased spleen nucleated cell concentration by 10.06 % (p < 0.0289) compared to the
HFHS group, which also indicates a positive effect, though less pronounced than that of Stachys (Fig. 1).

Cell viability in the spleen of immature rats. The HFHS diet led to an 89.23 % increase in the
percentage of dead cells compared to the control (p < 0.0001), indicating a negative impact on spleen
immune cells (Fig. 2).
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Figure 2. Cell viability indicators in the spleen of immature rats in the experiment

The addition of Stachys to the diet reduced the percentage of dead cells'by 43.90 % (p < 0.0001) com-
pared to the HFHS group, thus improving cell viability. Stevia showed an-even more pronounced effect, re-
ducing the percentage of dead cells by 53.45% (p < 0.0001) relative to HFHS, indicating a stronger
cytoprotective effect (Fig. 2).

Concentration of nucleated cells in the bone marrow of immature rats. In examining the concentration
of nucleated cells in the bone marrow, it was found that the HFHS diet reduced the number of nucleated cells
in the bone marrow by 34.38 % (p < 0.0001) compared to the control, indicating suppression of hematopoie-
sis (Fig. 3).
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Figure 3. Concentration of nucleated cells in the bone marrow of immature rats in the experiment

Stachys, when added to the diet, further reduced the nucleated cells in the bone marrow by 15.55 %
(p < 0.0004) compared to the HFHS group, which may indicate a negative impact on bone marrow. Stevia
also decreased the number of nucleated cells in the bone marrow by 36.13 % (p < 0.0001) relative to HFHS,
indicating a more significant suppression than observed with Stachys (Fig. 3).

Bone marrow cell viability in immature rats. The HFHS diet increased the percentage of dead cells by
4.6 times (p < 0.0001) compared to the control, showing a strong negative effect on bone marrow cells

(Fig. 4).
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Figure 4. Viability indicators of bone marrow cells in immature rats in the experiment

Adding Stachys to the diet reduced the percentage of dead cells by 66.09 % (p-< 0.0001) relative to
HFHS, indicating a substantial protective effect. Stevia provided an even.more pronounced reduction of
77.90 % (p < 0.0001) relative to HFHS, indicating stronger cytoprotective action in bone marrow (Fig. 4).

Discussions

Adding plant products to the HFHS diet differentially reshaped hematopoietic outcomes. Relative to
HFHS alone, Stevia reduced the proportion of trypan-blue—positive cells by 53.45 % in the spleen and by
77.90 % in the bone marrow, indicating robust preservation of cell viability. HFHS by itself increased cell
death and lowered nucleated-cell concentration in both tissues, consistent with diet-induced metabolic stress
and inflammation. The pattern observed here is coherent with published evidence describing anti-
inflammatory and anti-apoptotic actions of Stevia, including down-regulation of NF-xB/MAPK signal-
ing [29]. Cai et al. (2023) noted Stevia’s ability to inhibit NF-xB and MAPK signaling pathways, associated
with inflammation and apoptosis, leading to reduced extracellular matrix degradation and cell apoptosis [30].

Additionally, Gupta et al. (2021) demonstrated Stevia’s antioxidant and antidiabetic properties in rats
with alloxan-induced diabetes. Oral administration of steviosides for 21 days normalized blood glucose lev-
els, restored antioxidant potential, and improved lipid profiles. This indicates Stevia’s potential to improve
metabolic status and reduce oxidative stress, supporting our observations of its cytoprotective effect [31].

Regarding the concentration of nucleated cells, Stevia increased their count in the spleen by 10.06 %
compared to the HFHS group. Although this effect was less pronounced than that of Stachys, it still indicates
a positive influence of Stevia on the immune system. Moubder et al. (2024) in their study noted that Stevia
leaf extract increases levels of pro-inflammatory cytokine IL-1f and immunoglobulin A (IgA), indicating its
immunomodulatory action [32].

On the other hand, Stachys showed a more pronounced effect on the proliferation of immune cells. In
our study, adding Stachys to the HFHS diet increased the concentration of nucleated cells in the spleen by
35.55 % compared to the HFHS group. This may indicate stimulation of immune function and enhancement
of immune response. However, in the bone marrow, Stachys further decreased the number of nucleated cells
by 15.55 % compared to the HFHS group, suggesting a complex impact on hematopoiesis.

Studies by Kim et al. (2024) revealed that extracts of Stachys affinis possess antioxidant and anti-
inflammatory properties confirmed by molecular docking. The phenolic compounds in the extract demon-
strated the ability to interact with cyclooxygenase-2 (COX-2), reducing inflammation [33]. Slimani et al.
(2023) found that Stachys circinata extract increases levels of antioxidant enzymes and exhibits cytotoxic
effects on cancer cells, indicating its antiproliferative properties [34].

In terms of bone marrow cell viability, Stachys reduced the percentage of dead cells by 66.09 % relative
to the HFHS group. Although this effect was less pronounced than that of Stevia, it still indicates a signifi-
cant protective effect. Bayat et al. (2020) showed that Stevia increases the expression of antioxidant genes
and improves kidney function in diabetic rats, which is consistent with our observation of its stronger
cytoprotective action [35].
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In summary, our data and findings from other studies emphasize the differences in the mechanisms of
action of Stevia and Stachys. Stevia rebaudiana possesses strong cytoprotective effects, protecting cells from
oxidative stress and apoptosis. This may be due to its ability to inhibit pro-inflammatory signaling pathways
and increase antioxidant enzyme activity. Stachys sieboldii, on the other hand, stimulates immune cell
proliferation, likely by influencing redox balance and modulating signaling pathways responsible for cell
proliferation.

It is important to note that both plants exhibit protective properties against the negative effects of an
HFHS diet, but with different emphases. This opens up the possibility for their combined use to achieve a
more comprehensive therapeutic effect. For example, combining the cytoprotective effect of Stevia with the
immunostimulatory effect of Stachys could provide more effective protection of the immune system and
hematopoiesis from metabolic stress.

Conclusion

Metabolic disorders caused by unbalanced diets require an integrated approach to prevention and treat-
ment. Energy-dense, unbalanced diets impair immune and hematopoietic compartments; prevention should
therefore address both survival and renewal of cells. In our model, Stevia was superior for maintaining via-
bility in both spleen and (particularly) bone marrow, whereas Stachys more effectively expanded the splenic
pool of nucleated cells, consistent with immune-cell proliferation. Selection can thus.be purpose-driven: Ste-
via when limiting cell death is the primary goal, and Stachys when the aim is to increase immune-cell num-
bers. A combined approach may be reasonable but warrants additional work on dosing, safety, and interac-
tions. By delineating these complementary profiles, the study provides a basis for developing nutritional ad-
juncts and phytotherapeutic candidates to support hematopoiesis and immune function.
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EreykyiipbIkTapaarbl Kyiizeiic MmeTadoausmi kesingeri Stachys sieboldii
skoHe Stevia rebaudiana ecimaikTepiHiH IMTOMPOTEKTOPJIBIK
’KOHe HMMYHHMTET CTUMYJIAeyIli Kacuerrepi

3epTTeydiH MakcaThl Maifmap MeH  keMmipcyiapra ©Oaii  ameramen (HFHS) rtamakranabipbuiran
ereykyipsikrapaarsl  Stachys sieboldii »kone Stevia rebaudiana ceirsiHIBUIAPEIHBIH CylieKk KeMiri MeH
KOKOAybIp JKacyllajapblHa KOPFAHBIN oCepiH Oaramay. 3epTTEyIiH HeEri3ri OarbIThl OCBI ©CIMIIKTEPiH
OUTONPOTEKTOPIIBIK JKOHE MMMYHHTET CTHMYJICYII KacHeTTepiH 3epTrey. JKYMBICTBIH omicTeMeci TepT
TomKa OeIHreH, SFHU IKBIHBICTBIK KeTinMereH (ecimram) Wistar ereykylpbIKTapblHa JKCIIEPUMEHTTEP
JKYPrisyai KamThiabl. Atan aitcak: 6axpuiay To6sr, HFHS 10651, Stachys sieboldii kocsuiran HFHS T06BI
sxone Stevia rebaudiana kocsutran HFHS to6s1. Kexbaysip MeH Cyifek KeMiri »)acyIanapblHbIH jKacyIIabIK
KacheTi MeH Tipimimk kKabimeti 30 kyH Ooiibl Oaramanabl. Horwxkenep Ooiibinma HFHS nwuera emi
JKacyllamap/islH KebOeroiHe jkoHe KekOayblp MeH Cylek KeMiriHaeri sapochkl Oap Jkacymiaiap.blH
KOHIICHTPALMSCHIHBIH TOMEHCYiHe ceben OonranbiH KepcerTi. Stachys sieboldii kexbaybipaarsl HMMYHIIBIK
JKacylanapaslH - npoiudepanuschlH  aWTapibIKTail  BIHTANAHIBIPBIN, SAPOCHI  0ap  Kacylagap/bIH
KOHIIEHTPALMSCHIH apTThIpAbl, an Stevia rebaudiana cyiiex kemirimgeri o jkacymiaaapblH MailbI3bIH
TOMEHJICTE OTBIPBIN, AWKBIHBIPAK MTONPOTEKTOPIBIK dcep KopceTTi. by 3epTreyaiH KyHabuibFbl Stachys
sieboldii xone Stevia rebaudiana chIFBIHIBLTAPBIHBIH FEMOIOITUKAIBIK JKYHere opTypii ocepi )OHE OChI
CBIFBIH/BUIAP/Bl [POQUIAKTHKAIBIK JKOHE HMMMYHIBIK KOJIIayFa apHajfaH KoJiaHOamapia mnaijaaaHy
MYMKIHIITIH amansl. HoTmkenepaiH MpakTHKAIBIK MaHbI3IbUIBIFEI OYJT ©CIMAIKTEp i OHONOTHSIIBIK aKTHBTI
KOCTanap KypaMbIH/a, KaHTY3Y JKoHE MMMYH/IBIK JKYHenep IiH KaJIbIH )KaKcapTy YIIiH KOJIaHyFa 00JIa bl

Kinm ce30ep: IMMYHHUTET, CylieK KeMmiri, kekbayblp, Maiira Oait quera, HFHS, Stevia rebaudiana, Stachys
sieboldii
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Cytoprotective and immunostimulatory properties...

E.B. Ilo3gusakoBa, A.M. Myp3zaraesa, A.C. Caiinay

IuTONPOTEKTOPHBIE H MMMYHOCTHMYJIMPYIOLIHE CBOICTBA
Stachys sieboldii u Stevia rebaudiana B yc/ioBHsIX MeTa00IHYECKOT0 CTPecca y KpbIC

Ienp maHHOTO HCCIIEOBAHHUS — OLICHUTH NMpOTeKTHBHBIC 3 dekThl 3kcTpakToB Stachys sieboldii u Stevia
rebaudiana Ha KITeTKH KOCTHOTO MO3ra M CeIe3EHKU y KPBIC, MOTyYaBLUINX AMETY C BHICOKHM COIEP)KaHHEM
sxupoB u caxapo (HFHS). Msr nposepuiu, ciocoOHbI i 9kcTpakTsl Stachys sieboldii u Stevia rebaudiana
NPOTHBO/ICHCTBOBATH MOBPEKICHUAM, BbI3biBaeMbIM jauetoii HFHS. Hemonosospenbix kpbic muaun Wistar
PaHIOMU3HPOBAIH Ha YeThipe rpymibl (koutpois, HFHS, HFHS+Stachys, HFHS+Stevia) u comepsxanu B Te-
yeHue 30 cyrok. KonruecTBEHHO OLCHHUBATIN KIETOYHOCTD CENE3EHKH H KOCTHOTO MO3Ta, a TAKiKe )KH3HECIIO-
coOHocTh KieTok. Jluera HFHS yBenmumBaa 105110 HEXH3HECTIOCOOHBIX KJICTOK M CHIDKATAa KOHI[CHTPALUIO
SAPOCOJCPIKAIIMX KIETOK B 000MX opranax. Stachys riaBHeiM o6pa3oM ycuiamBail Mmpoiudepamiio IMMYH-
HBIX KJIETOK CeNe3¢HKU (IOBBILIAN KOHLCHTPAIUIO SAPOCOCPKAIMX KIETOK), TOrAa Kak Stevia BbI3biBaja
GoJiee BBIpQKCHHBIN LUTOIPOTEKTOPHBII OTBET, YMEHbIIAs AOJI0 MOTHOMINX KIETOK B KOCTHOM Mo3re. B co-
BOKYITHOCTH JIaHHBIC YKa3bIBAIOT HAa KOMIUIEMEHTapHble mefictBusi — Stachys kak mpompoimdepaTnBHBIA
MOZYJIATOP Cee3éHKU 1 Stevia Kak mpOTeKTOp KIETOK KPOBETBOPHOM CHCTEMBI, YTO 00OCHOBBIBACT IIEIECO-
00pa3HOCTh MX PACCMOTPEHHS B paMKaxX CTPATErHil MUTAHUS JUISl COXpaHEHUs PyHKIMH UIMMYHHOH CHCTEMBI
¥ KPOBETBOPEHHMSI. 3HAYMMOCTh JTAHHOTO MCCIICOBAHMS 3aK/II0YaeTCs B BBIABICHHN pasiuyarouxcs s¢dex-
ToB 3KcTpaktoB Stachys sieboldii u Stevia rebaudiana Ha remomnosTHuYecKyr0 CHCTEMY, YTO OTKPBIBACT IO-
TEHIUAT UX HCIOJIb30BaHHS B MPOPUIAKTHICCKAX M MMMYHOIIOICPKUBAIOIINX IPHIOKEHUAX. [IpakTrye-
CKasl [ICHHOCTh PE3yJIbTaTOB COCTOUT B BO3MOXKHOCTH BKIIFOUCHHUSI STUX PACTCHUI B COCTAB IUETHYCCKHX J0-
0aBOK IS YNy4IICHUsT QYHKIIMH HMMYHHOM CHCTEMBI M KPOBETBOPCHHSL.

Kntoueevie cnosa: IMMYHHTET, KOCTHBINA MO3T, CElIe3€HKa, BRICOKOKHMpoBast auera, HFHS, Stevia rebaudiana,
Stachys sieboldii
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