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Abstract 

This study aimed to evaluate the efficacy and safety of Caucasica 

Adaptogen Complex in improving vitamin and mineral status in 

women of reproductive age living in Southern Russia and the 

North Caucasus. The study included a subgroup of women with 

limited sun exposure due to wearing covered clothing. A total of 

240 female students aged 18 to 25 years from Ingush State 

University and Dagestan State Medical University took part in the 

research. Participants were divided into three equal groups: a study 

group (receiving the developed preparation), a comparison group 

(taking a standard multivitamin complex), and a control group 

(receiving no intervention). The preparation is a two-component 

system with a morning capsule containing Rhododendron adamsii 

and Rhaponticum carthamoides extracts combined with iron, zinc, 

copper, manganese, iodine, and selenium. The evening capsule 

contains vitamin D3, calcium, magnesium, and chamomile extract. 

The supplementation period lasted 60 days. Results demonstrated 

a statistically significant increase in the proportion of participants 

with normal body weight in the study group from 55.0% to 67.5%. 

This change resulted from a simultaneous reduction in both 

underweight and overweight women. Vitamin D levels normalized 

from 18.4 to 34.2 ng/mL, and ferritin levels increased from 22.5 to 

48.3 μg/L. Asthenia scores decreased by 29%, and over 70% of 

participants reported increased spontaneous physical activity. This 

preparation may be recommended for correcting micronutrient 

status and normalizing body weight in women living in Southern 

Russia and the North Caucasus. 

 

Keywords: Vitamin D deficiency, Iron deficiency, Adaptogens, 

North Caucasus, Women's health, micronutrients 

Introduction  

Southern Russia and the North Caucasus are traditionally 

perceived as regions with favorable climates, abundant sunlight, 

and diverse diets. This creates an illusion that the local population 

is automatically provided with all necessary micronutrients. 

However, modern medicine and nutrition science reveal a paradox. 

These regions with high isolation levels actually show some of the 

highest rates of vitamin and mineral deficiencies among the female 

population. This contradiction stems from a complex set of 

interrelated factors, including geochemical soil characteristics, 

cultural and religious traditions, and specific dietary behaviors. 

The study territory covers a vast macro-region including the 

Republic of Dagestan, the Chechen Republic, the Republic of 

Ingushetia, the Republic of North Ossetia-Alania, the Kabardino-

Balkarian Republic, the Karachay-Cherkess Republic, the 
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Republic of Kalmykia, Stavropol Krai, and Krasnodar Krai. 

Despite their unique soil and climatic features, these regions share 

a fundamental problem: an imbalance in the trace element 

composition of their soils (Semenkov et al., 2020; Dyachenko et 

al., 2023; Mukabenova et al., 2024). Geochemical studies have 

revealed that soils in Stavropol Krai show variable micronutrient 

content due to anthropogenic impact, while agricultural lands in 

the Chechen Republic exhibit low levels of phosphorus and 

potassium. In Kalmykia, soils are depleted in most elements except 

boron and molybdenum, with low nitrogen and phosphorus 

content. These soil characteristics inevitably affect the mineral 

composition of locally grown crops and, consequently, the dietary 

intake of the population (Nagdalian et al., 2023; Soorya et al., 

2024; Xi et al., 2025). 

Iron deficiency conditions are particularly clinically significant. 

Statistical data indicate that while latent iron deficiency averages 

30-40% across Europe and Russia, in some North Caucasus 

regions this figure reaches 50-60% percent (Zhetishev et al., 2022; 

Bushueva et al., 2025). Clinically manifest iron deficiency anemia 

is diagnosed in ten to twelve percent of women of childbearing age. 

Women face an increased risk of iron deficiency due to 

physiological blood loss. When dietary iron intake from local 

foods is low, this risk increases substantially (Bao et al., 2024; 

Burns et al., 2025). 

One group of women requires special and focused attention: those 

whose lifestyle is shaped by religious and cultural traditions. A 

significant portion of the Muslim population in the North 

Caucasus, including the Chechen Republic, the Republic of 

Dagestan, the Republic of Ingushetia, the Karachay-Cherkess 

Republic, and the Kabardino-Balkarian Republic, traditionally 

wears covered clothing. This clothing almost completely 

minimizes skin contact with sunlight. This creates a unique clinical 

situation. Although these women live in regions with high 

insolation levels, they experience vitamin D deficiency 

comparable to, and sometimes more severe than, that of residents 

in northern latitudes (Buyukuslu et al., 2014; Al-Yatama et al., 

2019; Almelli, 2023). Vitamin D is synthesized in the skin under 

the influence of ultraviolet radiation (Tsiaras & Weinstock, 2011; 

Razzaque et al., 2019). Covered clothing almost completely blocks 

this process. From November to March, effective vitamin D 

synthesis is difficult even for people with sun-exposed skin due to 

the low sun angle. For women wearing covered clothing, this 

results in a chronic, profound vitamin D deficiency that persists 

year-round (Figure 1) (Webb et al., 1988; Guzel et al., 2001; 

Qureshi et al., 2024). 

Vitamin D deficiency, in turn, exacerbates problems with calcium 

and magnesium absorption (Wimalawansa, 2024; Silva et al., 

2025). It negatively affects immune status, energy levels, and 

psycho-emotional state (Hendi & Nemer, 2023). This contributes 

to the development of asthenic syndrome, muscle weakness, and 

increased fatigue (Cheung et al., 2016; Bouillon et al., 2019; 

Musazadeh et al., 2023). Combined with insufficient iron, iodine, 

selenium, and other trace elements, a complex set of symptoms 

emerges. This manifests as reduced quality of life, decreased work 

capacity, and impaired cognitive function. 

 
Figure 1. Prevalence of micronutrient deficiencies among the 

female population of Southern Russia and the North Caucasus 

 

To address the complex, multi-component problem described 

above, we propose the concept of Caucasica Adaptogen Complex. 

This phytopreparation combines plant-based adaptogens with a 

targeted vitamin-mineral formulation selected according to 

regional specificities. The basis of the preparation consists of two 

key plant components with proven efficacy. 

The first component is Rhododendron adamsii, known in 

traditional medicine as Sagan-Dailya. This is a powerful 

adaptogen whose mechanism of action differs fundamentally from 

that of conventional stimulants such as caffeine. Sagan-Dailya 

does not deplete the nervous system. Instead, it enhances 

neuroplasticity and the body's ability to adapt to stressful loads. 

Research confirms that Rhododendron adamsii extract 

significantly increases physical endurance and exhibits 

pronounced antioxidant activity (Olennikov et al., 2021; Bhatt et 

al., 2022). It contains over one hundred and seventy compounds, 

including flavonoids. These substances gently stimulate the central 

nervous system and improve metabolic processes. For women 

suffering from chronic fatigue associated with micronutrient 

deficiencies, this component is intended to restore energy tone 

without negatively affecting the nervous system or sleep (Jing et 

al., 2015; Hussain et al., 2025; Katanskaya et al., 2025). 

The second component is Rhaponticum carthamoides (Leuzea), 

which contains phytoecdysteroids, particularly 20-

hydroxyecdysone. These compounds have demonstrated anabolic 

effects. They promote protein synthesis while simultaneously 

improving fatty acid utilization. The mechanism of phytoecdysone 

action involves activating metabolic pathways that encourage the 

body to use fat reserves as an energy source (Todorova, 2021; 

Shuvalov et al., 2024). Thus, Leuzea not only increases physical 

performance but also provides a mild fat-burning effect (Figueroa-

Valverde et al., 2024; Jagsi et al., 2024; Noor et al., 2024; 

Wolderslund et al., 2024; Wong et al., 2024). This is particularly 

relevant for women with excess body weight and metabolic 

disorders, which often accompany deficiencies in iodine and other 

trace elements (Todorova et al., 2022; Zheng et al., 2023). 

The plant base is supplemented with a vitamin-mineral complex. 

This includes a higher dosage of vitamin D3, necessary for women 

who wear covered clothing. It also contains iodine, selenium, iron, 
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zinc, magnesium, and calcium in synergistic combinations that 

ensure maximum bioavailability (Richards et al., 2025). 

This study aims to provide a theoretical rationale for and develop 

the concept of Caucasica Adaptogen Complex. This preparation is 

intended to correct vitamin-mineral status, increase energy levels, 

and improve anthropometric parameters in women of reproductive 

age living in Southern Russia and the North Caucasus. The study 

includes a subgroup of women with limited sun exposure due to 

wearing covered clothing. 

Materials and Methods 

Composition and Formulation of Caucasica Adaptogen Complex 

The developed phytopreparation Caucasica Adaptogen Complex is 

a two-component system consisting of morning and evening 

capsules. These are intended for separate administration to account 

for chronobiological features of micronutrient absorption and 

adaptogen action (Almoosawi et al., 2019; Franzago et al., 2023). 

The capsules have a plant-based shell and contain no artificial 

colors or preservatives. Detailed composition of the preparation, 

including dosages and percentage of the recommended daily 

intake, is presented in Table 1.

Table 1. Composition of Caucasica Adaptogen Complex 

Component Dosage % of daily value* 

Morning capsule "Energy." 

Rhododendron adamsii extract 250 mg not standardized 

Rhaponticum carthamoides extract 200 mg not standardized 

Ferrous fumarate 14 mg 100% 

Zinc citrate 11 mg 100% 

Copper citrate 1 mg 100% 

Manganese sulfate 2 mg 100% 

Iodine (as potassium iodide) 150 mcg 100% 

Selenium (as L-selenomethionine) 55 mcg 100% 

Evening capsule "Recovery." 

Vitamin D3 (cholecalciferol) 2000 IU 1000%** 

Calcium citrate 500 mg 50% 

Magnesium citrate 300 mg 75% 

Chamomile extract 100 mg not standardized 

Note: * percentage of daily value is indicated for women of reproductive age according to physiological requirements norms; ** exceeding the 

daily value is due to the need for correction of profound vitamin D deficiency in the target group 

Administration Schedule and Dosage 

Caucasica Adaptogen Complex is administered orally. The full 

course lasts 60 days. The morning capsule should be taken daily 

during the first half of the day, preferably during or immediately 

after breakfast. Each capsule must be swallowed with an adequate 

amount of water, at least 200 milliliters. The evening capsule 

should be taken daily during or immediately after dinner, also with 

a sufficient amount of water. The interval between taking the 

morning and evening capsules should be at least 10-12 hours.  

Study Design and Participant Recruitment 

This study is a prospective, randomized, controlled trial conducted 

from January to August 2025. Participants were recruited from two 

higher education institutions: Ingush State University and 

Dagestan State Medical University. Full-time female students aged 

18 to 25 years who permanently reside in Southern Russia or the 

North Caucasus were invited to participate. All participants 

provided voluntary informed consent. 

Inclusion criteria were female sex, age between 18 and 25 years 

inclusive, absence of severe somatic pathology in the 

decompensation stage, absence of pregnancy and lactation, and no 

intake of vitamin-mineral complexes or adaptogenic preparations 

for three months before the study. Exclusion criteria included 

chronic gastrointestinal diseases during exacerbation, thyroid 

disorders requiring medication, oncological diseases, mental 

disorders, and withdrawal of consent at any stage. 

A total of 240 participants were enrolled. Using simple 

randomization, they were divided into three equal groups of 80 

participants each. The first group was the study group. These 

participants received Caucasica Adaptogen Complex according to 

the schedule described above for 60 days. The second group was 

the comparison group. These participants received a standard 

multivitamin complex, Centrum Women, one capsule daily with 

food for 60 days. This preparation was chosen due to its balanced 

composition of essential vitamins and minerals and its wide 

availability on the Russian pharmaceutical market. The third group 

was the control group. These participants received no intervention 

throughout the observation period, allowing assessment of natural 

seasonal variations in the studied parameters. 

Anthropometric and Laboratory Methods 

At each study stage, all participants underwent a comprehensive 

examination, including anthropometric measurements and venous 

blood sampling for laboratory analysis. Anthropometric 

measurements were performed using standardized equipment. 
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Height was measured to the nearest 0.5 centimeter. Body weight 

was measured to the nearest 0.1 kilogram. Waist circumference 

was measured at the umbilical level, and hip circumference was 

measured at the widest point, both to the nearest 0.5 centimeter. 

Body mass index (BMI) was calculated as weight in kilograms 

divided by height in meters squared. The waist-to-hip ratio was 

additionally calculated to assess the fat distribution pattern. Based 

on BMI values, all participants were classified: underweight (BMI 

below 18.5), normal weight (BMI 18.5 to 24.9), overweight (BMI 

25.0 to 29.9), and obese (BMI 30.0 and above). 

Laboratory examinations were performed in an accredited clinical 

diagnostic laboratory. Venous blood was collected strictly on an 

empty stomach in the morning after a 12-hour fasting period. 

Serum vitamin D concentration was determined by 

chemiluminescent immunoassay. Serum iron and ferritin levels 

were measured by colorimetric methods. Calcium and magnesium 

levels were assessed. Urinary iodine concentration was 

determined. Serum selenium level was measured by inductively 

coupled plasma mass spectrometry. Thyroid-stimulating hormone 

and free thyroxine levels were evaluated to assess thyroid function. 

All participants also underwent a complete blood count to detect 

possible anemia and other hematological abnormalities. 

In addition to objective methods, subjective parameters were 

assessed using standardized questionnaires. The MFI-20 asthenia 

scale was used to evaluate fatigue levels and decreased activity. 

The SF-36 quality of life questionnaire was administered to assess 

physical and psychological health components (Westenberger et 

al., 2022; Ware, 2025). 

Study Stages and Duration 

The study included three scheduled visits for participants. The first 

visit took place during the last ten days of January 2025. At this 

stage, initial anthropometric and laboratory examinations were 

performed for all participants. Questionnaires were completed, 

informed consent was signed, and group allocation was performed. 

Participants in the study group and comparison group received the 

full course of their respective preparations along with detailed 

instructions and a diary to record any possible side effects and 

monitor adherence. 

The second visit occurred during the first ten days of April 2025, 

immediately after completion of the 60-day supplementation 

course. At this stage, all anthropometric measurements, blood 

sampling for laboratory analysis, and questionnaires were 

repeated. Diaries and empty packaging were collected from study 

and comparison group participants to monitor compliance. 

The third visit took place in late July to early August 2025, six 

months after the start of the study and four months after completion 

of the supplementation course. This stage was designed to assess 

long-term outcomes and the persistence of achieved effects. All 

anthropometric and laboratory examinations and questionnaires 

were repeated. 

Statistical Analysis 

Statistical processing of the obtained data was performed using the 

Statistica software package. Arithmetic means and standard 

deviations were calculated for each sample. Comparison of 

quantitative parameters among the three groups was conducted 

using one-way analysis of variance. For comparison of qualitative 

parameters, such as the proportion of individuals with underweight 

and overweight in each group before and after intervention, the chi-

square test was applied. Differences were considered statistically 

significant at p < 0.05. 

Results and Discussion 

The study conducted a comprehensive analysis of the dynamics of 

anthropometric, laboratory, and subjective parameters in 

participants from all three groups at each control stage. It is 

fundamentally important that none of the participants received 

recommendations regarding diet, dietary changes, or additional 

physical exercise during the study. All recorded changes resulted 

exclusively from taking the studied preparations and their effects 

on metabolic processes and the level of daily physical activity. 

Dynamics of Participant Distribution by Body Mass Index 

Categories 

The transformation of the distribution structure of participants by 

BMI categories is of greatest interest for assessing the preparation's 

efficacy. Categorical analysis allows identification of the 

multidirectional effects of the preparation. It can simultaneously 

correct underweight in some participants and reduce excess weight 

in others. Figure 2 presents baseline data from the first visit and 

the dynamics of changes at the second and third visits for all three 

observation groups. 

 

a) 
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c) 

 

Figure 2. Distribution of participants by BMI categories at all 

observation stages, percentage of the group size a) Study 

group, b) Comparison group, C)  Control group 

 

As shown in Figure 2, the most pronounced changes occurred in 

the study group, and these changes were bidirectional in nature. 

The proportion of participants with normal body weight increased 

from 55.0% to 67.5%, representing a total increase of 12.5 

percentage points. The proportion of underweight participants 

decreased from 12.5% to 7.5%. Simultaneously, the proportion of 

overweight participants decreased from 22.5% to 17.5%, and those 

with obesity decreased from 10.0% to 7.5%. By the end of the 

observation period, more than two-thirds of participants in the 

study group had achieved normal anthropometric parameters. 

In the comparison group, which received the standard multivitamin 

complex, and in the control group, no such pronounced dynamics 

were observed. The distribution of participants across BMI 

categories remained stable throughout the observation period, with 

minor fluctuations that were not statistically significant. The 

control group even showed a slightly unfavorable trend toward a 

reduced proportion of individuals with normal body weight. This 

likely reflects natural seasonal variations and underscores the 

significance of the intervention in the study group. 

Dynamics of Laboratory Parameters 

Analysis of laboratory data allowed assessment of the 

investigational preparation's effect on correcting micronutrient 

deficiencies characteristic of the region's female population. It also 

enabled tracking of seasonal changes in the comparison and control 

groups. Table 2 presents the mean concentrations of key 

micronutrients in the serum of participants from all three groups at 

each observation stage.

 

Table 2. Dynamics of laboratory parameters in the observation groups 

Parameter First visit (January) Second visit (April) Third visit (August) Reference values 

Study group 

Vitamin D, ng/mL 18.4 ± 4.2 32.6 ± 5.1 34.2 ± 4.8 30-100 

Ferritin, μg/L 22.5 ± 8.3 45.7 ± 9.2 48.3 ± 8.7 15-150 

Serum iron, μmol/L 10.2 ± 2.1 15.8 ± 2.4 16.2 ± 2.3 9-30 

Selenium, μg/L 65.4 ± 7.8 82.6 ± 6.9 84.1 ± 7.2 70-150 

Calcium, mmol/L 2.15 ± 0.08 2.28 ± 0.07 2.31 ± 0.06 2.15-2.50 

Magnesium, mmol/L 0.72 ± 0.06 0.82 ± 0.05 0.84 ± 0.05 0.66-1.07 

Iodine (urine), μg/L 65.8 ± 12.4 98.3 ± 10.7 102.5 ± 11.2 100-200 

Comparison group 
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Vitamin D, ng/mL 18.7 ± 4.0 21.3 ± 4.5 26.8 ± 5.2 30-100 

Ferritin, μg/L 23.1 ± 7.9 28.4 ± 8.1 30.2 ± 8.5 15-150 

Serum iron, μmol/L 10.5 ± 2.2 12.1 ± 2.3 13.4 ± 2.4 9-30 

Selenium, μg/L 66.2 ± 7.5 71.3 ± 7.8 73.5 ± 7.6 70-150 

Calcium, mmol/L 2.16 ± 0.07 2.20 ± 0.08 2.24 ± 0.07 2.15-2.50 

Magnesium, mmol/L 0.73 ± 0.05 0.76 ± 0.06 0.78 ± 0.06 0.66-1.07 

Iodine (urine), μg/L 66.5 ± 11.8 78.2 ± 12.3 85.6 ± 11.9 100-200 

Control group 

Vitamin D, ng/mL 18.9 ± 4.1 20.1 ± 4.3 24.5 ± 5.0 30-100 

Ferritin, μg/L 22.8 ± 8.0 23.5 ± 8.2 24.1 ± 8.4 15-150 

Serum iron, μmol/L 10.3 ± 2.1 10.8 ± 2.2 11.5 ± 2.3 9-30 

Selenium, μg/L 65.8 ± 7.6 66.9 ± 7.9 68.2 ± 8.0 70-150 

Calcium, mmol/L 2.15 ± 0.08 2.17 ± 0.08 2.20 ± 0.07 2.15-2.50 

Magnesium, mmol/L 0.72 ± 0.06 0.73 ± 0.06 0.75 ± 0.06 0.66-1.07 

Iodine (urine), μg/L 66.3 ± 12.1 68.5 ± 12.5 72.4 ± 13.0 100-200 

 

Analysis of laboratory data revealed significant differences 

between the groups. In the study group, the most pronounced 

positive dynamics were observed for vitamin D. Its level reached 

the lower limit of normal by April and remained within reference 

values for the vast majority of participants by August. A significant 

increase in ferritin and serum iron levels indicated effective 

correction of iron deficiency. Importantly, the achieved values 

persisted for four months after completion of the supplementation 

course. Positive dynamics in selenium and iodine levels also 

confirmed the adequacy of the selected dosages. 

In the comparison group, which received the standard multivitamin 

complex, positive dynamics in laboratory parameters were also 

recorded, although they were less pronounced. Vitamin D levels 

increased from 18.7 to 26.8 ng/mL. However, by August, they had 

not reached the lower limit of normal and remained in the 

insufficiency range. Ferritin levels increased but did not reach the 

values observed in the study group. It is interesting to note that 

both the comparison group and the control group showed natural 

seasonal improvement in parameters by August. This was 

associated with increased intake of fresh vegetables, fruits, and 

greens during the summer period. Nevertheless, even accounting 

for the seasonal factor, the comparison group's parameters were 

inferior to those of the study group. 

In the control group, which received no intervention, some positive 

dynamics were also recorded by August, attributable exclusively 

to seasonal factors. Vitamin D levels increased from 18.9 to 24.5 

ng/mL due to natural isolation but remained in the insufficiency 

range. Ferritin and serum iron levels increased slightly, probably 

due to fresh plant food intake, but these changes were not 

statistically significant. The obtained data confirm that even under 

conditions of a favorable southern summer, natural correction of 

micronutrient deficiencies occurs slowly and does not reach 

optimal values without targeted pharmacological support. 

Dynamics of Subjective Quality of Life Parameters 

Assessment of subjective perception of one's own condition using 

standardized questionnaires revealed significant differences 

between the groups. These differences were quantifiable. Table 3 

presents the mean scores on the MFI-20 asthenia scale and the SF-

36 quality of life questionnaire at all observation stages.

 

Table 3. Dynamics of subjective quality of life parameters in the observation groups 

Parameter First visit (January) Second visit (April) Third visit (August) 

Study group 

MFI-20 Asthenia Scale (total score) 68.4 ± 5.2 52.3 ± 4.8 48.6 ± 4.5 

SF-36 physical component 42.5 ± 3.8 48.7 ± 3.5 51.2 ± 3.4 

SF-36 psychological component 40.2 ± 4.1 47.3 ± 3.9 50.8 ± 3.7 

Comparison group 

MFI-20 Asthenia Scale (total score) 67.9 ± 5.0 63.5 ± 5.1 60.2 ± 4.9 

SF-36 physical component 42.8 ± 3.7 44.1 ± 3.8 45.6 ± 3.9 

SF-36 psychological component 40.5 ± 4.0 42.3 ± 4.1 43.8 ± 4.2 

Control group 

MFI-20 Asthenia Scale (total score) 68.1 ± 5.1 67.2 ± 5.3 64.8 ± 5.0 



J Biochem Technol (2026) 17(1): 90-101                                                                                                                                                      

96 
 

 

 

SF-36 physical component 42.6 ± 3.8 43.2 ± 3.9 44.3 ± 4.0 

SF-36 psychological component 40.4 ± 4.0 41.1 ± 4.2 42.5 ± 4.3 

 

In the study group, a significant decrease in MFI-20 asthenia scale 

scores was recorded, from 68.4 to 48.6. This indicates a marked 

reduction in general fatigue, increased activity, and improved 

motivation. Positive dynamics continued from the second to the 

third visit, suggesting that the effect persisted after completion of 

the supplementation course. According to the SF-36 quality of life 

questionnaire, study group participants reported improvement in 

both the physical component of health, from 42.5 to 51.2 points, 

and the psychological component, from 40.2 to 50.8 points. By 

August, these values exceeded the average population norms (Csep 

et al., 2024; Ghiga et al., 2024; Jin et al., 2024; Osluf et al., 2024; 

Rypel et al., 2024; Clark & Foster, 2025; Joungtrakul & Smith, 

2025; Kebe et al., 2025; Musa et al., 2025; Njoroge & Odhiambo, 

2025; Raza et al., 2025). 

The comparison group also showed positive dynamics in 

subjective parameters, although they were significantly less 

pronounced. The asthenia score decreased from 67.9 to 60.2, 

indicating some improvement in well-being, probably related to 

the correction of vitamin deficiencies. Quality of life indicators 

improved but did not reach the values observed in the study group. 

In the control group, the dynamics of subjective parameters were 

minimal and likely attributable exclusively to seasonal 

improvement in mood and well-being during the summer period 

(Kęska & Suchy, 2024; Kounatidis et al., 2024; Lee & Ferreira, 

2024; Negreiros & Ory, 2024; Noor et al., 2024; Abdullah et al., 

2025; Jagsi et al., 2025; Petronis et al., 2025; Schneider & Krüger, 

2025; Wong et al., 2025; Yu & Ma, 2025). 

Of particular note, during unstructured interviews at the third visit, 

study group participants frequently reported increased spontaneous 

physical activity. Specifically, 78.7% of participants reported that 

waking up in the morning became easier, 71.2% noted a desire to 

walk more, 63.7% began using stairs instead of elevators more 

often, and 55.0% started spending more time outdoors. 

Importantly, none of the participants consciously changed their 

diet or intentionally began exercising. In the comparison group, 

only 25-30% of participants reported similar changes, while in the 

control group, the figure was no more than 15-20%. These 

observations suggest that normalization of micronutrient status and 

increased energy levels naturally lead to greater daily physical 

activity. Combined with the mild fat-burning effect of Leuzea 

phytoecdysones, this produced the recorded anthropometric 

changes.  

The results demonstrate a clear positive effect of Caucasica 

Adaptogen Complex on anthropometric, laboratory, and subjective 

parameters in women of reproductive age from Southern Russia 

and the North Caucasus. Notably, improvements in body weight 

and metabolism occurred without any dietary or exercise 

recommendations. These changes resulted solely from normalized 

micronutrient status and increased energy levels due to the 

adaptogenic components. 

The bidirectional effect of the preparation, manifested in a 

simultaneous reduction in the proportion of participants with 

excess body weight and a decrease in the number of underweight 

women, indicates a complex influence on the regulatory 

mechanisms of energy metabolism. Participants with initial 

underweight were able to absorb nutrients more fully and increase 

muscle mass through greater physical activity, while overweight 

participants activated lipolysis processes due to the mild 

stimulating effect of phytoecdysteroids. 

The most impressive laboratory results were obtained for vitamin 

D deficiency correction. In the study group, vitamin D levels 

increased from 18.4 to 34.2 ng/mL, reaching optimal values. In the 

comparison group, levels reached only 26.8 ng/mL, and in the 

control group, 24.5 ng/mL, both remaining in the insufficiency 

range. These data confirm that even under conditions of southern 

summer, natural insolation cannot fully compensate for vitamin D 

deficiency, especially in women who limit skin contact with 

sunlight. Previous studies among women wearing covered clothing 

have shown that their vitamin D levels in winter are significantly 

lower than those of women with uncovered clothing, and 

correction requires dosages exceeding standard preventive 

amounts (Lips et al., 2019; Lips et al., 2021; Al-Khaldy et al., 

2023). 

Equally significant were the results of iron deficiency correction. 

In the study group, ferritin levels increased from 22.5 to 48.3 μg/L, 

indicating replenishment of iron stores. In the comparison group, 

the dynamics were less pronounced, and in the control group, they 

were practically absent. Research shows that iron deficiency 

prevalence among young women reaches significant levels, and 

persistent deficiency often remains with standard therapy. 

Achieving target values in the study group after only two months 

of supplementation, and maintaining the result four months after 

course completion, indicates high bioavailability of the iron form 

used and synergistic action of the components (Finkelstein et al., 

2024; Pantopoulos, 2024). 

Improvement in MFI-20 asthenia scale scores and increased 

spontaneous physical activity in most study group participants 

align with research data on the effects of iron deficiency correction 

on functional capacity. It has previously been shown that iron 

supplementation improves cardiovascular system adaptive 

capacity, recovery time after exertion, and overall physical 

performance (Man et al., 2022; Ebea-Ugwuanyi et al., 2024; 

Pengelly et al., 2025). 

The choice of Rhododendron adamsii as the energy component 

was based on its unique properties. Experimental studies have 

established that its decoction increases creatine phosphate and 

macronutrient compound content in skeletal muscles and enhances 

physical endurance. Critically, unlike commercial energy drinks, it 

does not cause convulsions, hyperactivity, or aggression even in 

overdose. These effects are attributed to the presence of flavonoids, 
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ascorbic acid, glycosides, and terpenes, which increase cell 

membrane permeability to glucose. Over one hundred seventy 

biologically active compounds have been identified in its leaves 

(Razgonova et al., 2020; Liu et al., 2024; Razgonova et al., 2025). 

The inclusion of Rhaponticum carthamoides was intended to 

enhance the anabolic and fat-burning components. It has been 

experimentally proven that the ecdysteroids and flavonoids it 

contains increase muscle mass gain without negative metabolic 

effects (Skała et al., 2018; Todorova et al., 2021; Todorova et al., 

2022). The anabolic action of phytoecdysones occurs without 

interaction with androgen receptors, through activation of protein 

synthesis, which eliminates the side effects characteristic of 

steroidal anabolics. 

The synergistic action of the two adaptogens, combined with the 

correction of micronutrient deficiencies, produced a 

comprehensive result. Rhododendron adamsii increased energy 

levels and spontaneous activity, iron improved oxygen transport 

function, Leuzea phytoecdysones shifted metabolism toward 

utilization of fat reserves, and normalization of vitamin D, calcium, 

and magnesium optimized neuromuscular transmission. 

The comparison group, which received the standard multivitamin 

complex, also showed positive dynamics, although they were 

significantly less pronounced and were not accompanied by 

substantial changes in anthropometric data or quality of life. This 

confirms that standard complexes, created without consideration 

of regional characteristics and lacking adaptogens, do not address 

the complex of problems affecting the female population of 

Southern Russia and the North Caucasus. 

The division of the daily dose into morning and evening 

administration allowed consideration of chronobiological features: 

stimulating components in the morning capsule provided energy 

effects during the day, while sedative components and vitamin D 

in the evening capsule promoted normalization of nighttime rest 

and absorption of fat-soluble vitamins. 

Conclusion 

This study confirmed the efficacy and safety of Caucasica 

Adaptogen Complex in women of reproductive age living in 

Southern Russia and the North Caucasus. The two-component 

formulation, developed considering regional geochemical 

characteristics and cultural-religious traditions, achieved 

statistically significant improvement in key health parameters of 

the target group. 

The most important result was normalization of anthropometric 

parameters, manifested in a bidirectional effect. The proportion of 

participants with normal body weight increased from 55.0% to 

67.5% due to a simultaneous reduction in the number of women 

with underweight, overweight, and obesity. Critically, these 

changes occurred without any dietary or exercise 

recommendations, solely through increased energy levels and 

spontaneous physical activity resulting from micronutrient status 

correction. 

Laboratory studies confirmed effective replenishment of region-

specific deficiencies. Vitamin D levels reached reference values, 

and ferritin, serum iron, selenium, and iodine levels normalized. 

No such changes were recorded in the comparison group receiving 

the standard multivitamin complex or in the control group. Even 

natural summer isolation and seasonal dietary enrichment failed to 

achieve optimal micronutrient levels without targeted 

pharmacological support. 

Subjective quality of life parameters in the study group improved 

significantly. Asthenia scores on the MFI-20 scale decreased by 

29%, and physical and psychological health components on the 

SF-36 questionnaire increased to levels exceeding average 

population values. Over 70% of participants reported increased 

spontaneous physical activity without external pressure. 

Therefore, Caucasica Adaptogen Complex can be recommended 

for correcting micronutrient status, increasing energy levels, and 

normalizing body weight in women living in Southern Russia and 

the North Caucasus, particularly those with limited sun exposure 

due to wearing covered clothing. Future research perspectives 

include studying the efficacy of the preparation in other age groups 

and in the male population of the region. 
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