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ABSTRACT 

Introduction and objective: Chronic stress is a serious and growing health problem associated with numerous physical and 
mental disorders. Traditional stress management methods often fail to deliver the expected results, increasing interest in 
natural alternatives. The aim of this paper is to review current data on adaptogens – Withania somnifera (ashwagandha), 
Rhodiola rosea and Schisandra chinensis– with particular emphasis on their stress-reducing properties. 
Brief description of the state of knowledge: Chronic stress contributes to various health issues, both physical and 
psychological. Adaptogens such as Withania somnifera, Rhodiola rosea and Schisandra chinensis exhibit stress-reducing 
effects by modulating the hypothalamic-pituitary-adrenal (HPA) axis and neurotransmitter systems. Clinical studies confirm 
their good tolerability however, variability in product composition complicates the assessment of their efficacy. Further 
standardized and long-term studies are needed to confirm their benefits and safety. 
Summary: Chronic stress remains a widespread health challenge linked to diverse disorders. Since conventional methods 
often prove insufficient, interest in plant-based adaptogens is increasing. These substances not only alleviate symptoms but 
also regulate key biological systems involved in the stress response. Withania somnifera, Rhodiola rosea and Schisandra 
chinensis show promising results, and other adaptogens may support comprehensive stress management. Future research 
should focus on long-term safety, clarification of mechanisms of action, and standardization of formulations. Adaptogens 
bridge traditional knowledge and modern science, offering natural support for mental health and well-being in today’s 
stressful environment. 
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Introduction 

According to the World Health Organization (WHO), stress is defined as a state of worry or mental 

tension caused by a difficult situation. When stress becomes excessive, it can lead to both mental and physical 

health problems [1]. Data from the American Institute of Stress indicate that over 70% of people regularly 

experience stress-related symptoms. The most common sources of stress include health and financial problems, 

work-related pressure, lack of sufficient sleep, relationship difficulties, and poor nutrition [2,3].   

Chronic stress is recognized as a significant risk factor for a range of adverse health outcomes, including 

gastrointestinal disturbances, cardiovascular conditions, immune system dysregulation, and mental health 

disorders such as depression and anxiety [4-8]. Consequently, individuals are increasingly seeking methods to 

mitigate the negative effects of stress on their health. According to a 2018 report assessing the dietary habits 

of the Polish population, 72% of respondents admitted to using dietary supplements, with 51% reporting daily 

use. Furthermore, 86% of those surveyed believed that the use of dietary supplements had a beneficial impact 

on their health [9]. 
Although many of these ingredients have a long history of traditional use, the effectiveness of a large 

proportion of them has not been clearly confirmed by clinical studies [10]. Substances known as adaptogens 

are gaining increasing popularity. Adaptogens are defined as non-toxic substances of plant origin that are 

claimed to increase “non-specific” resistance to a broad spectrum of adverse biological, chemical, and physical 

factors, normalize body functions, and strengthen the system compromised by stress [11,12]. They are believed 

to exert a protective effect on health by counteracting a broad range of environmental stressors and emotional 

states [12]. 

To date, more than 100 adaptogenic substances have been identified, among which the most extensively 

studied are extracts of Withania somnifera (ashwagandha), Rhodiola rosea and Schisandra chinensis [11].   
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Material and methods 

A thorough literature search was conducted using online scientific databases to identify studies relevant 

to the role of adaptogens in the management of stress, with particular emphasis on chronic stress. The search 

was primarily performed using the PubMed database, while Google Scholar was additionally used to identify 

relevant publications that may not have been retrieved through the primary database. 

The search strategy employed specific keywords and phrases closely related to the research topic, 

including adaptogens, stress, chronic stress, ashwagandha, Rhodiola rosea, Withania somnifera, Schisandra 

chinensis, golden root, arctic root, and roseroot. Various combinations of these terms were used to broaden the 

search and identify potentially relevant publications. 

Publications were screened for relevance to the objectives of the review. Particular attention was given 

to studies investigating the effects and mechanisms of action of selected adaptogenic plants in relation to 

physiological and psychological responses to stress. Studies providing relevant experimental, clinical, or 

mechanistic evidence were considered for inclusion. Publications that were unrelated to the primary research 

question, duplicated records, or studies with insufficient scientific relevance were excluded. 

The selection process consisted of an initial assessment of publication titles and abstracts, followed, 
where appropriate, by an evaluation of the full text. Emphasis was placed on studies with clearly described 

methodology, relevant outcome measures, and scientifically supported conclusions. Both experimental and 

clinical evidence were considered in order to provide a comprehensive overview of the available literature. 

A total of 110 articles were initially identified and reviewed. Following the screening and selection 

process, 55 publications were included in the final analysis based on their scientific relevance, methodological 

quality, and alignment with the objectives of the study. Importantly, 30 of the selected publications were 

published after 2020, ensuring that the review incorporated recent findings and current perspectives in the field. 

Adaptogens 

Adaptogens are pharmacologically active compounds or extracts derived from various classes of plants 

characterized by their ability to enhance the body’s adaptation to stress and maintain metabolic homeostasis 

[13,14]. At the molecular level, these plant-derived substances regulate cellular metabolism, which facilitates 

a faster and more efficient response to stress, thereby supporting the maintenance of homeostasis [15,16]. 

The consumption of adaptogens has been associated with improvements in both physical and mental 

performance [16,17,18,19, 20]. Kucharska conducted a study involving 300 Polish participants, including 76% 

women and 24% men. The respondents answered a survey regarding the frequency of using plant-based 

adaptogenic supplements and their perceived impact on psychophysical well-being. Nearly two-thirds of the 

participants reported a general improvement in their overall functioning as a result of adaptogen use [21].  

The effects of plant adaptogens are attributed to a complex mixture of biologically active compounds 

they contain [16]. Their mechanism of action is primarily based on the regulation of the hypothalamic-

pituitary-adrenal (HPA) axis and the modulation of stress mediators [18,19,20, 22]. Due to their unique 

properties, these substances have been increasingly used for both therapeutic and preventive purposes, 

supporting overall health and well-being [16,18].  

Although plant-based adaptogens have been used for centuries, their mechanisms and effects are still being 

investigated. Nonetheless, they demonstrate promising potential for broader application in the future [16].  

Ashwagandha 

Withania somnifera (L.) Dunal, commonly known as ashwagandha, belongs to the Solanaceae 

(nightshade) family and is recognized for its wide range of pharmacological effects [23]. Numerous studies 

have demonstrated its beneficial role in stress reduction  [17, 22, 24, 25]. Interest in ashwagandha has been 

steadily increasing. The National Institutes of Health Office of Dietary Supplements reported that over 1,300 

products containing Withania somnifera are currently available on the U.S. market [11, 26].According to 

Smith et al., consumer spending on ashwagandha supplements rose by 225.9% in 2021 compared to the 

previous year, reaching a total of $92,326,926—an increase of nearly $64 million from 2020 [27]. 

A comprehensive review of preclinical and clinical studies indicates that ashwagandha exerts anti-stress 

and anxiolytic effects primarily through modulation of the hypothalamic–pituitary–adrenal (HPA) axis and the 

sympathoadrenal system, as well as through its influence on GABAergic and serotonergic pathways [26]. In a 
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randomized, double-blind trial involving 40 participants over a 42-day period, supplementation with 

ASVAMAN extract—containing ashwagandha—resulted in a significant reduction in serum cortisol levels 

and improved performance in a six-minute walk test [28]. Cortisol, a hormone released in response to stress, 

plays a key role in regulating inflammation and blood glucose levels [29]. A pivotal study by Lopresti et al. 

investigated the effects of 240 mg of standardized ashwagandha extract (Shoden®) administered daily for 60 

days in 60 adults reporting high levels of stress. The results revealed a statistically significant reduction in 

anxiety scores, as measured by the Hamilton Anxiety Rating Scale (HAM-A), along with a marked decrease 

in morning cortisol and DHEA-S levels [10]. A 2023 systematic review including nine clinical trials and a 

total of 558 participants confirmed that ashwagandha significantly reduces stress, anxiety, and cortisol levels 

when compared to placebo [24].  

However, it is important to note that Withania somnifera contains over 140 distinct compounds and 

requires various extraction methods, which contributes to considerable heterogeneity in formulations and 

complicates objective assessment of its efficacy for specific indications [30,31]. Nevertheless, future research 

should include long-term clinical studies and consider the effects of varying dosage regimens [32].  

Table 1. Effects of Ashwagandha 

Effect References 

Hematopoietic [33] 

Anti-stress [10,33] 

Antioxidant [33] 

Adaptogenic [23,33] 

Immunomodulatory [33] 

Improved physical performance [34,35] 

Fatigue reduction [36] 

Enhanced recovery [36] 

Cortisol reduction [28] 

Anti-inflammatory [37] 

Anticancer [38] 

Neuroprotective [26,39] 

Hormonal regulation [40] 

Anxiolytic [23,26,37] 

 

Rhodiola rosea 

Rhodiola rosea L., commonly referred to as ,,golden root”, ,,arctic root” or ,,roseroot,” belongs to the 

Crassulaceae family [18, 41]. In recent years, it has gained significant popularity due to its procognitive, 

anxiolytic, antidepressant, and sleep-promoting properties. Its mechanisms of action involve modulation of 

monoaminergic neurotransmitters such as serotonin and catecholamines, as well as opioid peptides including 

beta-endorphins [18, 42-44] 

Research has also demonstrated that low to moderate doses of R. rosea can stimulate serotonin, 

norepinephrine, and acetylcholine receptors within the central nervous system [45]. Additionally, it exhibits 

cardioprotective and neuroprotective effects by reducing the release of corticotropin-releasing factor (CRF) 

under stress conditions, lowering corticosterone levels, and enhancing the expression of stress-responsive 

genes, particularly in the hippocampus and prefrontal cortex [22,25,42]. Due to these effects, Rhodiola rosea is 

widely used for stress reduction [31,46]. Edwards et al. conducted a multicenter, non-randomized, open-label, 

single-arm clinical trial to evaluate the therapeutic effects and safety of a four-week treatment with Rhodiola 
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rosea extract in 1,375 individuals experiencing life stress. A subgroup of 111 participants received the 

investigational product at a dose of 200 mg twice daily for four weeks. The outcomes were assessed using 

seven standardized questionnaires. Clinically significant improvements in stress-related symptoms were 

observed, with notable effects emerging as early as three days into treatment and persisting throughout the 1- 

and 4-week evaluation points. The Rhodiola rosea WS 1375 extract was found to be safe and generally well 

tolerated. Adverse events were mostly mild, and no serious adverse effects were reported. These results suggest 

that a 200 mg dose administered twice daily is both safe and effective in clinically reducing symptoms of life 

stress [31, 47]. In another study, Cropley et al. investigated the effects of Rhodiola rosea extract on self-

perceived anxiety, stress, cognitive disturbances, and mood-related issues in 80 participants. Individuals 

underwent self-assessment and cognitive testing during four sessions over a 14-day period. Compared to the 

control group, those receiving Rhodiola rosea experienced significant reductions in anxiety, stress, anger, 

confusion, and depressive symptoms, along with a noticeable improvement in overall well-being. The extract 

also demonstrated a favorable safety and tolerability profile [48]. 

To fully understand the potential therapeutic applications of Rhodiola rosea extract, further high-quality 

clinical research is needed—particularly randomized, multicenter, double-blind, placebo-controlled trials. 

Given its broad spectrum of biological activities, Rhodiola rosea may become an important tool in the 

treatment of various health disorders in the future [16].  

Schisandra chinensis 

Schisandra chinensis is a medicinal plant whose fruits have been widely used in traditional Chinese 

medicine for centuries. They have historically been employed to manage a variety of conditions, including 

gastrointestinal disorders, respiratory insufficiency, cardiovascular diseases, fatigue and general weakness, 

excessive sweating, and insomnia [49,50]. The fruits have also been reported to possess appetite- suppressing 

properties, contribute to delaying age-related decline, enhance vitality, and support mental well-being [49,51].  

Xia et al. investigated the effects of Schisandra chinensis and Rhodiola rosea in a rat model of prolonged 

stress. The study included 40 male rats exposed to a 5-hour stress protocol. During the experiment, the animals 

were placed in a floating container for 10 minutes while simultaneously being exposed to a predatory threat 

from two cats housed in cages approximately 0.75 m away. Immediately afterward, the rats completed a 10-

minute high-intensity treadmill running session. The results demonstrated that treatment with S. chinensis and 

R. rosea significantly attenuated the stress-induced elevation of hypothalamic corticotropin-releasing hormone 

(CRH) and circulating corticosterone levels [22].  

Kim et al. evaluated the protective effects of Schisandra chinensis against heat stress using bioactivity 

and gene expression analyses in Sprague–Dawley (SD) rats. Heat stress markedly upregulated the expression 

of genes associated with the heat stress response, whereas administration of S. chinensis significantly 

suppressed the expression of these genes. Likewise, genes involved in oxidative stress were expressed at 

substantially lower levels in the S. chinensis-treated group compared with the heat-stressed controls. In 

addition, oral administration of S. chinensis resulted in a greater reduction in malondialdehyde (MDA) 

concentrations than heat stress alone. These findings suggest that S. chinensisexerts a protective effect against 

heat-induced stress, most likely through its potent antioxidant activity and its ability to inhibit lipid 

peroxidation [52].  

The effects of combining Schisandra chinensis with other adaptogenic plants have also been investigated 

in the context of stress reduction. Sun et al. reported that co-administration of Schisandra chinensis (SC) and 

Acanthopanax senticosus(AS) alleviated anxiety-like behaviors, reduced circulating corticosterone and 

adrenocorticotropic hormone (ACTH) levels, suppressed the release of the pro-inflammatory cytokines IL-1β, 

IL-6, and TNF-α, modulated dopamine and serotonin concentrations in the hippocampus, and attenuated 

neuronal damage [53].  

Another study examined the individual and combined anti-stress effects of Schisandra chinensis and 

Scutellaria baicalensis root extract. Mice were subjected to a 5-day stress protocol involving immobilization 

and repeated electric foot shocks. The herbal extracts were administered for seven consecutive days before 

stress exposure and again prior to each stress session. Treatment with the extracts significantly reduced serum 

corticosterone levels, indicating a protective effect against stress-induced activation of the hypothalamic– 

pituitary– adrenal (HPA) axis [54].  
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Discussion 

Chronic stress is an important risk factor for a wide range of physical and psychological disorders, including 

cardiovascular and gastrointestinal disturbances, immune dysregulation, anxiety, and depression [1–8]. The 

growing interest in dietary supplements and plant-based products reflects the search for complementary approaches 

to stress management [9]. Among these, adaptogens have attracted particular attention because of their proposed 

ability to support the body’s adaptation to stress and maintain physiological homeostasis [11–16]. 

The mechanisms of action of adaptogens appear to be multidirectional and involve modulation of the 

hypothalamic–pituitary–adrenal (HPA) axis, neurotransmitter systems, oxidative stress, and inflammatory 

processes.These properties may explain their potential effects on both the psychological and physiological 

manifestations of stress [13–20,22].  

Among the adaptogens reviewed, Withania somnifera (ashwagandha) has one of the strongest bodies of 

clinical evidence. The plant has traditionally been used for its broad range of pharmacological properties [23], 

while contemporary studies suggest anti-stress, anxiolytic, antioxidant, anti-inflammatory, neuroprotective, 

and physical performance-related effects [26,33–40]. Clinical trials have demonstrated reductions in perceived 

stress, anxiety, and cortisol concentrations following supplementation with standardized ashwagandha 

preparations [10,24,28]. These effects are consistent with the proposed influence of Withania somnifera on the 

HPA axis and sympathoadrenal system, as well as on GABAergic and serotonergic pathways [26]. However, 

considerable variability in the chemical composition of Withania somnifera extracts remains an important 

limitation. The plant contains numerous biologically active compounds, and differences in extraction methods 

and standardization may affect the efficacy and reproducibility of individual preparations [30–32]. 

Rhodiola rosea also demonstrates promising anti-stress properties. The plant, commonly referred to 

as ,,golden root” , ,,arctic root,” or ,,roseroot” has been investigated for its effects on stress, mood, cognitive 

function, and fatigue [18,41]. Its proposed mechanisms of action include modulation of serotonergic and 

catecholaminergic neurotransmission, effects on opioid peptides, and regulation of neuroendocrine 

mechanisms involved in the stress response [42–45]. Clinical studies have reported reductions in stress, anxiety, 

anger, confusion, and depressive symptoms, together with improvements in overall well-being [31,47,48]. The 

generally favorable tolerability observed in these studies is encouraging; however, the relatively limited 

number of high-quality randomized controlled trials and methodological differences between studies limit the 

strength of the available evidence [31,48]. 

In contrast to Withania somnifera and Rhodiola rosea, the evidence concerning Schisandra chinensis is 

less extensive and is derived predominantly from experimental studies. The fruits of this plant have been used 

in traditional Chinese medicine for centuries, including for fatigue, insomnia, respiratory and cardiovascular 

disorders, and general weakness [49–51]. Experimental studies suggest that Schisandra chinensis may 

attenuate stress-induced increases in CRH and corticosterone and may exert antioxidant and neuroprotective 

effects [22,52]. Studies investigating combinations of Schisandra chinensis with other adaptogenic plants have 

additionally demonstrated reductions in anxiety-like behavior, corticosterone and ACTH levels, pro-

inflammatory cytokines, and neuronal damage [53,54]. Although these findings support its potential anti-stress 

activity, the predominance of animal studies means that their clinical relevance in humans requires further 

confirmation. 

An important finding from the reviewed literature is that adaptogens may affect both subjective 
manifestations of stress and biological markers associated with the stress response. Changes in cortisol, 

corticosterone, ACTH, CRH, pro-inflammatory cytokines, and oxidative stress markers have been reported in 
clinical and experimental studies [10,22,28,52–54].  

The present review has several limitations. The literature search was conducted primarily using PubMed, 

with additional publications identified through Google Scholar, which may have resulted in the omission of 

some relevant studies. Furthermore, the included publications differed considerably in methodology, sample 

size, intervention duration, dosage, and outcome measures. Evidence concerning Schisandra chinensis is also 

less clinically developed than that for Withania somnifera and Rhodiola rosea [22,52–54]. These limitations 

highlight the need for larger, randomized, double-blind, placebo-controlled clinical trials using standardized 

preparations and clinically meaningful outcome measures. 

Overall, the available evidence supports the potential role of Withania somnifera, Rhodiola rosea, and 

Schisandra chinensis as complementary agents in stress management. The strongest evidence currently 

concerns Withania somnifera and Rhodiola rosea, particularly regarding perceived stress, anxiety, fatigue, and 

cortisol regulation [10,24,28,31,47,48]. Schisandra chinensis remains a promising candidate, particularly 
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because of its potential antioxidant and neuroprotective properties, but further human studies are required 

[22,52–54]. Future research should focus not only on efficacy but also on long-term safety, optimal dosage, 

potential drug interactions, mechanisms of action, and standardization of extracts [30–32]. Adaptogens may 

therefore represent a valuable component of a comprehensive approach to stress management, but they should 

not replace established psychological, behavioral, or medical interventions [4–8]. 

 

Conclusions 

The present review indicates that Withania somnifera, Rhodiola rosea, and Schisandra chinensis show 

promising potential as complementary agents in stress management. Their effects are likely mediated through 

multiple mechanisms, including modulation of the hypothalamic–pituitary–adrenal (HPA) axis, 

neurotransmitter systems, oxidative stress, and inflammatory processes [13–20,22]. 

The strongest evidence currently supports the use of Withania somnifera and Rhodiola rosea, 

particularly for reducing perceived stress, anxiety, and fatigue and for regulating cortisol levels 

[10,24,28,31,47,48]. Schisandra chinensis also demonstrates potential anti-stress, antioxidant, and 

neuroprotective effects; however, the available evidence is predominantly based on experimental studies, and 

further clinical research in humans is required [22,52–54]. 

Despite the promising findings, substantial differences in the composition and standardization of 

preparations, dosage, intervention duration, and study methodology limit definitive conclusions regarding the 

efficacy of individual adaptogens [24,30–32,48]. Future research should therefore focus on long-term efficacy 

and safety, optimal dosing, potential drug interactions, mechanisms of action, and the standardization of 

extracts [30–32]. 

 

REFERENCES 

1. WHO (2023). Stress.https://www.who. int/news-room/questions-and-answers/item/stress (dostęp:, 02.21) 
2. American Psychological Association (2017). Stress in America, The State of Our Nation.https://www.apa. 

org/news/press/releases/stress/, /state-nation.pdf (dostęp 2017.11.01) 
3. Shara, M., Kakish, E., & Stohs, S. J. (2017). Effects of an Adaptogen-Based Supplement on Stress Parameters in 

Healthy Volunteers. Int J Complement Alt Med, 10(1): 873-976 https://doi.org/10.15406/ijcam.2017.10.00321 
4. Leigh, S. J., Uhlig, F., Wilmes, L., et al. (2023). The impact of acute and chronic stress on gastrointestinal physiology 

and function: a microbiota-gut-brain axis perspective. J Physiol, 601(20):4491-4538 
https://doi.org/10.1113/JP281951 

5. Weinmann, T., Wibowo, R., Forster, F., et al. (2025). Association of chronic stress during studies with depressive 
symptoms 10 years later. Sci Rep, 15(1):2379 https://doi.org/10.1038/s41598-025-85311-9 

6. Kępińska-Pacelik, J., & Biel, W. (2025). Herbal Support for the Nervous System: The Impact of Adaptogens in 
Humans and Dogs.Appl. Sci, 15,5402 https://doi.org/10.3390/app15105402J 

7. Tafet, G. E., & Nemeroff, C. B. (2016). The Links Between Stress and Depression: Psychoneuroendocrinological, 
Genetic, and Environmental Interactions. J Neuropsychiatry Clin Neurosci, 28(2):77-88 
https://doi.org/10.1176/appi.neuropsych.15030053 

8. Hussenoeder, F. S., Conrad, I., Pabst, A., et al. (2024). Connecting chronic stress and anxiety: a multi-dimensional 
perspective. Psychol Health Med, 29(3):427-441 https://doi.org/10.1080/13548506.2022.2124292 

9. Najwyższa Izba Kontroli (2021). Wprowadzenie do obrotu suplementów 
diety.https://www.nik.gov.pl/plik/id,25355,vp,28114. pdf (dostęp, 11.23) 

10. Lopresti, A. L., Smith, S. J., Malvi, H., et al. (2019). An investigation into the stress-relieving and pharmacological 
actions of an ashwagandha (Withania somnifera) extract: A randomized, double-blind, placebo-controlled study. 
Medicine (Baltimore), 98(37):17186 https://doi.org/10.1097/MD.0000000000017186 

11. Siwek, M., Woroń, J., Wrzosek, A., et al. (2023). Harder, better, faster, stronger? Retrospective chart review of 
adverse events of interactions between adaptogens and antidepressant drugs. Front Pharmacol, 14:1271776 
https://doi.org/10.3389/fphar.2023.1271776 

12. European Medicines Agency Evaluation of Medicines for Human Use (2008). Committee on Herbal Medicinal 
Products (HMPC).Reflection Paper on the Adaptogenic Concept.https://opis-
cdn.tinkoffjournal.ru/mercury/reflection-paper-adaptogenic-concept_en. pdf (dostęp, 05.08) 

13. Brekhman, I. I., & Dardymov, I. V. (1969). New substances of plant origin which increase nonspecific resistance. 
Annu Rev Pharmacol, 9:419-30 https://doi.org/10.1146/annurev.pa.09.040169.002223 

14. Wagner, H., Nörr, H., & Winterhoff, H. (1994). Plant adaptogens. Phytomedicine, 1(1):63-76 
https://doi.org/10.1016/S0944-7113(11)80025-5 

15. Wróbel-Biedrawa, D., & Podolak, I. (2024). Anti-Neuroinflammatory Effects of Adaptogens: A Mini-Review. 
Molecules, 29,866 https://doi.org/10.3390/molecules29040866 

16. Todorova, V, Ivanov, K., Delattre, C., et al. (2021). Plant Adaptogens—History and Future Perspectives. Nutrients, 
13,2861 https://doi.org/10.3390/nu13082861 



3(51) (2026): International Journal of Innovative Technologies in Social Science  

 

e-ISSN: 2544-9435 8 

 

17. Gębalski, J., Małkowska, M., Kiełkowska, E., et al. (2025). Chemical Composition and In Vitro Biological Activity 
of the Polar and Non-Polar Fractions Obtained from the Roots of Eleutherococcus senticosus (Rupr.et Maxim.) 
Maxim. Int J Mol Sci, 26(12):5619 https://doi.org/10.3390/ijms26125619 

18. Panossian, A., Wikman, G., & Sarris, J. (2010). Rosenroot (Rhodiola rosea): traditional use, chemical composition, 
pharmacology and clinical efficacy. Phytomedicine, 17(7):481-93 https://doi.org/10.1016/j.phymed.2010.02.002 

19. Pawar, V. S., & Shivakumar, H. (2012). A current status of adaptogens: natural remedy to stress. Asian Pac J Trop 
Dis, 2:480–490 https://doi.org/10.1016/S2222-1808(12)60207-2 

20. Gasmi, A., Shanaida, M., Oleshchuk, O., et al. (2023). Natural Ingredients to Improve Immunity. Pharmaceuticals, 
16, 528 https://doi.org/10.3390/ph16040528 

21. Kucharska, H. (2023). Analysis of the frequency of use of supplements based on plant adaptogens and their impact 
on the psychophysical well-being of users. Environ Med, 25(3–4): 46–53 https://doi.org/10.26444/ms/153024 

22. Xia, N., Li, J., Wang, H., et al. (2016). Schisandra chinensis and Rhodiola rosea exert an anti-stress effect on the 
HPA axis and reduce hypothalamic c-Fos expression in rats subjected to repeated stress. Exp Ther Med, 11(1):353-
359 https://doi.org/10.3892/etm.2015.2882 

23. Salve, J., Pate, S., Debnath, K., et al. (2019). Adaptogenic and Anxiolytic Effects of Ashwagandha Root Extract in 
Healthy Adults: A Double-blind, Randomized, Placebo-controlled Clinical Study. Cureus, 11(12): e6466 
https://doi.org/10.7759/cureus.6466 

24. Arumugam, V., Vijayakumar, V., Balakrishnan, A., et al. (2024). Effects of Ashwagandha (Withania Somnifera) on 
stress and anxiety: A systematic review and meta-analysis. Explore (NY), 20(6):103062 
https://doi.org/10.1016/j.explore.2024.103062 

25. Dinel, A. L., Guinobert, I., Lucas, C., et al. (2019). Reduction of acute mild stress corticosterone response and 
changes in stress-responsive gene expression in male Balb/c mice after repeated administration of a Rhodiola rosea 
L.root extract. Food Sci Nutr, 7(11):3827-3841 https://doi.org/10.1002/fsn3.1249 

26. Speers, A. B., Cabey, K. A., Soumyanath, A., et al. (2021). Effects of Withania somnifera (Ashwagandha) on Stress 
and the Stress- Related Neuropsychiatric Disorders Anxiety, Depression, and Insomnia. Curr Neuropharmacol, 
19(9):1468-1495 https://doi.org/10.2174/1570159X19666210712151556 

27. Smith, T., Resetar, H., & Morton, C. (2021). US Sales of Herbal Supplements Increase by 9,7% in. DOIURL 
https://umb.herbalgram.org/media/inclpjky/hg136-hmr.pdf (dostęp: 2022.08.25) 

28. Puttaswamy, N., Singh, G., Mayachari, A., et al. (2025). Efficacy of Ashwagandha Extract Formulation 
(ASVAMAN®) on Improvement of Energy and Endurance: A Randomized, Double-blind, Placebo-controlled 
Clinical Study in Healthy Adults. Eur J Med Health Sci, 7(2),88–93 https://doi.org/10.24018/ejmed.2025.7.2.2304 

29. Thau, L., Gandhi, J., & Sharma, S. (2023). Physiology, Cortisol. 
30. Dar, N. J., Hamid, A., & Ahmad, M. (2015). Pharmacologic overview of Withania somnifera, the Indian Ginseng. 

72(23):4445-60 https://doi.org/10.1007/s00018-015-2012-1 
31. Brzozowska, A., Grabowski, J., & Grzyb, A. (2025). Dietary supplements for mood improvement and stress relief 

Producers’ and merchants’ declarations vs state of knowledge. Arch Psychiatry Psychotherapy, 27(1),63–74. 
https://doi.org/10.12740/APP/192545 

32. Verma, N., Gupta, S. K., Tiwari, S., et al. (2021). Safety of Ashwagandha Root Extract: A Randomized, Placebo-
Controlled, study in Healthy Volunteers. Complement Ther Med, 57:102642. 
https://doi.org/10.1016/j.ctim.2020.102642 

33. Priyanka, G., Anil Kumar, B., Lakshman, M., et al. (2020). Adaptogenic and Immunomodulatory Activity of 
Ashwagandha Root Extract: An Experimental Study in an Equine Model. 7 
https://doi.org/10.3389/fvets.2020.541112 

34. Tiwari, S., Gupta, S. K., & Pathak, A. K. (2021). A double-blind, randomized, placebo-controlled trial on the effect 
of Ashwagandha (Withania somnifera dunal. ) root extract in improving cardiorespiratory endurance and recovery 
in healthy athletic adults, 272:113929. https://doi.org/10.1016/j.jep.2021.113929 

35. Verma, N., Gupta, S. K., Patil, S., et al. (2024). Effects of Ashwagandha (Withania somnifera) standardized root 
extract on physical endurance and VO 2max in healthy adults performing resistance training: An eight-week, 
prospective, randomized, double-blind, placebo-controlled study. 12:335. 
https://doi.org/10.12688/f1000research.130932.2 

36. Bonilla, D. A., Moreno, Y., Gho, C., et al. (2021). Effects of ashwagandha (Withania somnifera) on physical 
performance: systematic review and bayesian meta-analysis. J Funct Morphol Kinesiol, 6(1) 
https://doi.org/10.3390/jfmk6010020 

37. Krishnaraju, A. V., Somepalli, V., Thanawala, S., et al. (2023). Efficacy and Anti-Inflammatory Activity of 
Ashwagandha Sustained-Release Formulation on Depression and Anxiety Induced by Chronic Unpredictable Stress: 
in vivo and in vitro Studies. J Exp Pharmacol, 15:291–305 https://doi.org/10.2147/JEP.S407906 

38. Singh, N., Yadav, S. S., Rao, A. S., et al. (2021). Review on anticancerous therapeutic potential of Withania 
somnifera (L.) Dunal. J Ethnopharmacol, 270:113704 https://doi.org/10.1016/j.jep.2020.113704 

39. Kim, H., & Choi, H. (2025). S, Han K, et al.Ashwagandha (Withania somnifera (L.) dunal) root extract containing 
withanolide an alleviates depression-like behavior in mice by enhancing the brain-derived neurotrophic factor 
pathway under unexpected chronic mild stress. J Ethnopharmacol, 340 https://doi.org/10.1016/j.jep.2024.119224 

40. Lopresti, A. (2019). L, Drummond PD, Smith SJ.A Randomized, Double-Blind, Placebo-Controlled, Crossover 
Study Examining the Hormonal and Vitality Effects of Ashwagandha (Withania somnifera) in Aging, Overweight 
Males. Am J Mens Health, 13(2) https://doi.org/10.1177/1557988319835985 

41. Tinsley, G. M., Jagim, A. R., Potter, G. D. M., et al. (2024). Rhodiola rosea as an adaptogen to enhance exercise 
performance: A review of the literature. Cambridge University Press, https://doi.org/10.1017/S0007114523001988 



3(51) (2026): International Journal of Innovative Technologies in Social Science  

 

e-ISSN: 2544-9435 9 

 

42. Stojcheva, E. I., & Quintela, J. C. (2022). The Effectiveness of Rhodiola rosea L.Preparations in Alleviating Various 
Aspects of Life-Stress Symptoms and Stress-Induced Conditions—Encouraging Clinical Evidence. Molecules, 
27(12):3902 https://doi.org/10.3390/molecules27123902 

43. Vasilyev, P. A., Zvonareva, O. I., & Petrenko, A. N. (2020). Clinical trials of rhodiola rosea in Tomsk in the late 
soviet period. Vestnik Sankt-Peterburgskogo Universiteta, Istoriya, 65(3): 814–825, 
https://doi.org/10.21638/11701/SPBU02.2020.307 

44. Brown, R. P., Gerbarg, P. L., & Ramazanov, Z. (2002). HerbalGram.The Journal of the American Botanical Council. 
Rhodiola rosea: A Phytomedicinal Overview, 56:40-52 

45. Van Diermen, D., Marston, A., Bravo, J., et al. (2009). Monoamine oxidase inhibition by Rhodiola rosea L.roots. J 
Ethnopharmacol, 122(2):397-401 https://doi.org/10.1016/j.jep.2009.01.007 

46. Anghelescu, I. G., Edwards, D., Seifritz, E., et al. (2018). Stress management and the role of Rhodiola rosea: a 
review. Inter J Psychiatry Clin Pract, 22(4): 242–252 https://doi.org/10.1080/13651501.2017.1417442 

47. Edwards, D., Heufelder, A., & Zimmermann, A. (2012). Therapeutic effects and safety of Rhodiol rose extract 
WSA® 1375 in subjects with life-stress symptoms - Results of an open-label study. Phytother Res, 26(8):1220–
1225 https://doi.org/10.1002/ptr.3712 

48. Cropley, M., Banks, A. P., & Boyle, J. (2015). The Effects of Rhodiola rosea L.Extract on Anxiety, Stress, Cognition 
and Other Mood Symptoms. Phytother Res, 29(12):1934–1939, https://doi.org/10.1002/ptr.5486 

49. Nowak, A., Zakłos-Szyda, M., Błasiak, J., Nowak, A., Zhang, Z., & Zhang, B. (2019). Potential of Schisandra 
chinensis (Turcz.) Baill.in Human Health and Nutrition: A Review of Current Knowledge and Therapeutic 
Perspectives. Nutrients, Feb 4;11(2):333. https://doi.org/10.3390/nu11020333 

50. Panossian, A. (2008). , Wikman G.Pharmacology of Schisandra chinensis Bail.: An overview of Russian research 
and uses in medicine.J. Ethnopharmacol, 118:183–212. https://doi.org/10.1016/j.jep.2008.04.020 

51. Szopa, A. (2017). , Ekiert R., Ekiert H.Current knowledge of Schisandra chinensis (Turcz.) Baill.(Chinese magnolia 
vine) as a medicinal plant species: A review on bioactive components, pharmacological properties, analytical and 
biotechnological studies.Phytochem. Rev, 16:195–218. https://doi.org/10.1007/s11101-016-9470-4 

52. Kim, K.-J., Yoon, K.-Y., Hong, H.-D. and Lee, B.-Y. (2012), Schisandra chinensis Prevents Hepatic Lipid 
Peroxidation and Oxidative Stress in Rats Subjected to Heat Environmental Stress. Phytother. Res., 26: 1674-1680. 
https://doi.org/10.1002/ptr.4640 

53. Hang Sun, Hongsheng Bian, Yanyan WangHuang et al. (n.d.). Anxiolytic Effects of Acanthopanax senticosus-
Schisandra chinensis Combination: Mechanistic Insights via HPA and Neuroinflammatory Modulation, 
International Journal of General Medicine, 594224, https://doi.org/10.2147/IJGM.S594224 

54. Lee, S., Kim, D. H., Jung, J. W., et al. (2007). Schizandra chinensis and Scutellaria baicalensis counter stress 
behaviors in mice. Phytother Res, Dec;21(12):1187-92. https://doi.org/10.1002/ptr.2233 

55. Yang, R., Meng, X., Zhao, W., et al. (2025). Phenylpropanoids of Eleutherococcus senticosus (Rupr.& maxim.) 
maxim.Alleviate oxidative stress in Alzheimer's disease in vitro and in vivo models by regulating Mst1 and affecting 
the Nrf2/Sirt3 pathway. Bioorg Chem, 159:108347. https://doi.org/10.1016/j.bioorg.2025.108347 


	Introduction
	Material and methods
	Adaptogens
	Ashwagandha
	Rhodiola rosea
	Schisandra chinensis

	Discussion
	Conclusions

