


Yes, botanical adaptogens sometimes improve autonomic recovery and cortisol regulation,
but evidence is mixed and herb-specific.

1. Introduction

Botanical adaptogens appear to help stress physiology in some settings, but the evidence is stronger for cortisol regulation than
for autonomic nervous system recovery. Across human trials, ashwagandha shows the most consistent cortisol-lowering signal,
especially for morning cortisol in chronically stressed adults, while evidence for acute post-stress autonomic recovery is thinner
and concentrated in a few herbs and outcomes such as HRV (Lopresti et al., 2021; Akhgarjand et al., 2022). A 2021 systematic
review of 52 randomized human trials concluded that HPA-axis effects of phytonutrients were unclear overall because of
heterogeneous designs, though it identified ashwagandha as the most consistent morning cortisol-lowering intervention
(Lopresti et al., 2021). More recent trials support that pattern but also show important exceptions, including studies where stress
questionnaires or cortisol did not differ from placebo despite other benefits such as reduced fatigue or transient HRV changes
(Smith et al., 2023; Mahadevan et al., 2025).

The autonomic question is narrower and less settled than the cortisol question. Some trials report higher HRV, reduced
sympathetic activity, or better recovery markers after stress exposure with ashwagandha, saffron, ginseng, or rhodiola-containing
combinations, but the number of direct ANS-recovery studies is small and results are not uniform across populations or stress
paradigms (Smith et al., 2023; Jackson et al., 2021;  Boyle et al., 2021;  Baek et al., 2018). For personal treatment decisions, a
licensed clinician should interpret these findings in the context of symptoms, medications, and contraindications.

Do botanical adaptogens improve autonomic nervous system recovery and regulate cortisol levels following acute
physiological or psychological stress?

N = 9

6 3

Yes 67% · Possibly 33% · Mixed 0% · No 0%

FIGURE 1  Consensus on botanical adaptogens for stress physiology

The literature supports a qualified yes: cortisol effects are replicated for some botanicals, especially ashwagandha, while
autonomic recovery effects are promising but less consistently demonstrated (Lopresti et al., 2021;  Mishra & Kumar, 2024;
Jackson et al., 2021).

2. Methods

This Deep Search synthesis drew on Consensus searches over more than 170 million research papers indexed from Semantic
Scholar, PubMed, and other sources. The workflow identified 1,936 initially relevant papers, expanded through citation crawling
and targeted related searches, screened 240 papers after relevance filtering, and included the top 50 human controlled studies
and reviews in the final corpus. The evidence base was weighted toward randomized controlled trials, systematic reviews, and
meta-analyses, with emphasis on outcomes directly relevant to autonomic regulation, cortisol, HPA-axis activity, and acute or
chronic stress recovery.
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Search Strategy

1.6M

Retrieved

22 searches

1 citation graph use

All papers retrieved from 22 searches and 1
citation graph use.

2.1K

Eligible

Papers meeting relevance and quality criteria,
after deduplication

50

Included

Top papers selected to be included in the final
analysis

FIGURE 2  Deep search screening and inclusion flow

Searches combined adaptogen terms, autonomic and HPA outcomes, acute stress paradigms, comparator interventions, and
null-finding queries.

3. Results

3.1 Key Papers

Three papers anchor this literature because they define the overall signal, quantify pooled trial effects, and provide direct
randomized evidence on physiological stress markers. The review by Lopresti et al. sets the broad HPA-axis context, the meta-
analysis by Akhgarjand et al. quantifies ashwagandha’s pooled stress effects, and the Chandrasekhar trial remains one of the
clearest placebo-controlled demonstrations of cortisol reduction in stressed adults (Lopresti et al., 2021; Akhgarjand et al., 2022;

 Chandrasekhar et al., 2012).

Paper Summary

(Lopresti et al., 2021) HPA-axis effects unclear overall; ashwagandha most consistent for morning cortisol (Lopresti et al.,
2021)

(Pandit et al., 2024) Meta-analysis found reduced stress and anxiety, but evidence certainty was low (Akhgarjand et al.,
2022)

(Akhgarjand et al.,
2022)

600 mg/day ashwagandha lowered serum cortisol versus placebo over 60 days (  Chandrasekhar et
al., 2012)

FIGURE 3  Key anchor papers in the adaptogen corpus

3.2 Cortisol Regulation

Cortisol regulation is the best-supported physiological outcome, but most positive evidence comes from ashwagandha, not
from botanical adaptogens as a class. In stressed adults, 300 mg twice daily for 60 days lowered serum cortisol versus placebo
in a classic RCT (  Chandrasekhar et al., 2012). A newer dose-ranging RCT found that 125, 250, and 500 mg/day of aqueous
ashwagandha safely reduced chronic stress in a dose-dependent manner via HPA-axis modulation (Pandit et al., 2024). Another
2024 trial reported very large morning cortisol reductions of 66-67% with low-dose, high-withanolide ashwagandha in high-
stress participants (  Mishra & Kumar, 2024).
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By contrast, not all ashwagandha trials replicate cortisol effects. In adults with mild to moderate stress, Zenroot improved
subjective stress, skin conductance, and early HRV measures, but serum cortisol and salivary alpha-amylase did not differ from
placebo (Mahadevan et al., 2025). In overweight middle-to-older adults with high stress and fatigue, Witholytin did not
outperform placebo on perceived stress, though it improved fatigue and HRV (Smith et al., 2023). Rhodiola also shows weaker
endocrine evidence: a 4-week RCT found psychomotor benefits without changes in cortisol or other hormonal measures (Jówko
et al., 2016).

3.3 Autonomic Recovery

Direct ANS-recovery evidence is more limited and more outcome-sensitive than cortisol evidence.

Dimension Ashwagandha Saffron Ginseng / Rhodiola Mix Citations

HRV after
stress

Increased HRV in
one 12-week RCT

Acute stress-
related HRV drop
attenuated

HRV included, but
combination findings
emphasized autonomic
arousal pattern

(Smith et al., 2023;
Jackson et al., 2021; 
Boyle et al., 2021)

Sympathetic
markers

Early RMSSD/SDNN
gains in mild stress

Not primary
sympathetic
endpoint

KRG lowered epinephrine,
suggesting sympathetic
stabilization

(Mahadevan et al.,
2025;  Baek et al.,
2018)

Population Overweight older
adults

Healthy adults with
low mood/stress

High-stress adults or TSST-
exposed volunteers

(Smith et al., 2023;
Jackson et al., 2021; 
Boyle et al., 2021)

Interpretation Promising,
secondary outcome

Promising, acute
resilience signal

Suggestive but mixed and
combination-based

(Smith et al., 2023;
Jackson et al., 2021; 
Boyle et al., 2021)

FIGURE 4  Autonomic outcomes across major botanical interventions

The cleanest botanical ANS signal is that some interventions preserve or restore parasympathetic tone after stress rather than
simply reducing subjective stress. Acute saffron attenuated the usual HRV decrease during a psychosocial stressor (Jackson et
al., 2021). Ashwagandha increased HRV in one 12-week RCT and improved early RMSSD and SDNN in another trial, although
these autonomic benefits were not always accompanied by cortisol changes or placebo-separated stress-score changes (Smith
et al., 2023; Mahadevan et al., 2025).

3.4 Heterogeneity And Context

The largest limitation in this field is heterogeneity in herb, extract standardization, dose, population, stress model, and
endpoint selection. Reviews emphasize that human adaptogen trials use highly variable cognitive, mood, and biological
measures, making cross-study synthesis difficult (Gerontakos et al., 2019). Even within ashwagandha, studies span 60 mg to 600
mg/day, root-only versus root-and-leaf extracts, and outcomes ranging from morning cortisol to HRV, skin conductance, fatigue,
and athlete recovery (  Mishra & Kumar, 2024;  Coope et al., 2026; Mahadevan et al., 2025).

Some lower-ranked papers reinforce this caution. Rhodiola improved student fatigue during exams but did not directly establish
autonomic or cortisol recovery (Spasov et al., 2000). Pure salidroside improved exercise performance and reduced post-exercise
myoglobin without directly showing cortisol or ANS recovery (Schwarz et al., 2024). The broader stress literature also shows that
cortisol and ANS recovery are separable phenomena, with interventions such as exercise, breathwork, and nature exposure
influencing one or both systems differently (Caplin et al., 2021; Balban et al., 2023; Brown et al., 2013).
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Results Timeline

FIGURE 5  Timeline of adaptogen stress-response studies; larger markers indicate more citations

The timeline shows an early focus on fatigue and performance outcomes, followed by a shift toward biomarker-rich RCTs
measuring cortisol, catecholamines, HRV, and recovery. Recent studies increasingly test standardized extracts and include
objective autonomic endpoints, but replication across labs remains limited (Spasov et al., 2000; Mahadevan et al., 2025; 
Coope et al., 2026).

Top Contributors

Type Name Papers

Author A. Lopresti [1720be90d29b564e9b97e07516cdcfb8][749924310c56555097abede08c2e9114]

Author Stephen J. Smith [1720be90d29b564e9b97e07516cdcfb8][749924310c56555097abede08c2e9114]

Author A. Panossian [39d82d7beb7553f5aa065711c671f3d1]

Journal Nutrients [3d6ca263c3e55451945ab309c2e63159][39e197d2be755e77929e3f4d02f47f1e]
[81467cea82f356a0a839b2051d42cec3][b32ac6b7c5fd58c2b97cd31f2be9485b]

Journal Phytotherapy
Research

[e9536d1767235f18bffbe9eb4212edcf][c1f83cbc4aba5182b315c33049a0c276]

Journal Frontiers in
Nutrition

[1cf8615457fa53d3a85fb92591f61861][6cc24d5c113d5d40982b2615dc290e76]
[e65ef8a1c91b5d7a86d64c27876e7b2d]

FIGURE 6  Authors and journals appearing most in included papers

4. Discussion

The strongest conclusion is that botanical adaptogens do not yet have uniform evidence for post-stress autonomic recovery,
but some have plausible and repeatedly observed effects on stress biology. Ashwagandha stands out because it is supported by
a systematic review, a meta-analysis, and multiple placebo-controlled trials showing reductions in cortisol or stress symptoms
(Lopresti et al., 2021; Akhgarjand et al., 2022;  Chandrasekhar et al., 2012). However, even the meta-analysis rated evidence
certainty as low, and not all individual trials showed placebo-separated benefits on the same endpoints (Akhgarjand et al., 2022;
Smith et al., 2023; Mahadevan et al., 2025).
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ANS findings are biologically coherent but not yet broadly replicated. HRV is a valid noninvasive marker of parasympathetic-
sympathetic balance and stress recovery, but only a handful of botanical trials directly measured it under acute or repeated
stress conditions (Lin et al., 2021; Lee et al., 2025). Positive findings for saffron, ashwagandha, and Korean red ginseng suggest
that some botanicals can attenuate vagal withdrawal or sympathetic overactivity, yet these effects are often secondary
endpoints, subgroup-specific, or embedded in multi-ingredient formulations (Jackson et al., 2021; Mahadevan et al., 2025; 
Baek et al., 2018).

Generalizability is also limited. Many studies enrolled healthy but stressed adults, students, athletes, or narrow occupational
groups, with short follow-up and modest sample sizes (  Benson et al., 2014;  Coope et al., 2026; Lee et al., 2025). The field
also lacks consistent reporting of confidence intervals and standardized stress-challenge paradigms, which makes it harder to
compare magnitudes across herbs. This is a research synthesis, not medical advice; personal use, dose, timing, and
contraindications should be discussed with a licensed clinician.

Claim
Evidence
Strength Reasoning Papers

Ashwagandha reduces cortisol
in stressed adults

Strong

Multiple RCTs and a systematic
review point in the same direction,
though not all trials replicate.

(Lopresti et al., 2021; 
Chandrasekhar et al., 2012; 
Mishra & Kumar, 2024)

Ashwagandha reduces self-
reported stress and anxiety

Moderate

Meta-analysis supports benefit, but
heterogeneity and low certainty
reduce confidence.

(Akhgarjand et al., 2022;
Marchi et al., 2025)

Some botanicals improve
autonomic recovery after acute
stress

Moderate

Supported by HRV or sympathetic
markers in several trials, but direct
replications are few.

(Jackson et al., 2021; Smith et
al., 2023;  Baek et al., 2018)

Rhodiola and ginseng show
adaptogenic signals, but
endocrine effects are
inconsistent

Moderate

Benefits appear in fatigue,
cognition, or catecholamines, but
cortisol findings are limited or null.

(  Baek et al., 2018; Spasov et
al., 2000; Jówko et al., 2016)

Botanical adaptogens as a class
reliably restore ANS and HPA
function after acute stress

Weak

Reviews emphasize heterogeneity
and insufficient direct evidence
across herbs and outcomes.

(Lopresti et al., 2021;
Gerontakos et al., 2019)

FIGURE 7  Key claims and evidence across adaptogen studies

5. Conclusion

Botanical adaptogens appear to regulate cortisol after stress in some human trials, especially ashwagandha, but the evidence is
not equally strong across all herbs. Evidence that they improve autonomic nervous system recovery is promising but thinner,
with the clearest signals coming from HRV-based studies of ashwagandha, saffron, and some ginseng or rhodiola-containing
interventions (Jackson et al., 2021; Smith et al., 2023;  Baek et al., 2018).

Research Gaps

The main gap is not whether stress biology can be modified, but which botanicals reliably affect which physiological systems, in
which populations, and over what time window.
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Topic/Outcome ANS Measures Acute Stress Paradigms Cortisol Replication Long-Term Follow-Up

Ashwagandha 4 3 10 4

Rhodiola 2 3 2 2

Ginseng 2 1 2 2

Saffron 1 1 GAP 1

Multi-herb formulas 2 1 2 1

Open Research Questions

The next studies should focus less on general “stress relief” and more on mechanistically precise, pre-registered endpoints.

Question Why

Do standardized ashwagandha extracts accelerate HRV recovery
after laboratory psychosocial stress independently of
expectancy effects?

HRV findings are promising, but most trials were small,
secondary-endpoint studies without replicated acute-
stressor protocols.

Which botanical adaptogens lower cortisol without blunting
adaptive stress reactivity in athletes and other high-load
populations?

Stable rather than suppressed cortisol may be the healthier
endpoint in training or occupational stress contexts.

Are cortisol and autonomic effects of rhodiola, ginseng, and
saffron reproducible across the same stress paradigm?

Cross-herb comparisons are currently confounded by
different populations, doses, and outcome definitions.

In direct answer to the question: botanical adaptogens can improve cortisol regulation and sometimes autonomic recovery after
stress, but that conclusion is currently strongest for ashwagandha on cortisol, not for adaptogens broadly on ANS recovery.

These search results were found and analyzed using Consensus, an AI-powered search engine for research. Try it at
https://consensus.app. © 2026 Consensus NLP, Inc. Personal, non-commercial use only; redistribution requires copyright
holders’ consent.
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