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Abstract 

Human growth hormone (GH) plays a pivotal role in anabolic metabolism, body composition, and 
recovery, but GH secretion declines with age, contributing to sarcopenia, frailty, and metabolic 
dysregulationpmc.ncbi.nlm.nih.gov. Ipamorelin is a selective GH secretagogue that activates the ghrelin 
receptor (GHS-R1a), stimulating GH release without significant off-target 
effectspubmed.ncbi.nlm.nih.govpubmed.ncbi.nlm.nih.gov.  

HH-321 is a novel phytotherapeutic supplement formulated to mimic and enhance the effects of 
ipamorelin through a synergistic blend of phytotherapeutic extracts. This white paper presents a 
comprehensive review of HH-321’s formulation, mechanistic pathways, and potential clinical benefits in 
the context of aging and metabolic disorders.  

Seven evidence-backed phytptherapeutics – Mucuna pruriens, Withania somnifera (ashwagandha), 
fenugreek, Rhodiola rosea, Panax ginseng, Astragalus membranaceus, and Ginkgo biloba – are combined 
in specific ratios to promote GH release, support lean muscle mass, improve recovery, and enhance sleep 
quality. Each ingredient contributes unique bioactive compounds (L-DOPA, withanolides, saponins, 
rosavins, ginsenosides, astragalosides, flavone glycosides) that target neuroendocrine or metabolic 
pathways associated with GH regulation.  

Preclinical and clinical studies of the individual components demonstrate increased GH 
secretionpmc.ncbi.nlm.nih.gov, elevated insulin-like growth factor-1 (IGF-1) 
levelspmc.ncbi.nlm.nih.govpmc.ncbi.nlm.nih.gov, improved muscle strength and 
hypertrophypmc.ncbi.nlm.nih.govpmc.ncbi.nlm.nih.gov, reduced adipositypmc.ncbi.nlm.nih.gov, and 
enhanced recovery from exercise stresspmc.ncbi.nlm.nih.gov. In aggregate, HH-321 offers a multifaceted 
approach to counteract age-related GH decline and metabolic derangements. A hypothetical use-case in 
an older adult with metabolic syndrome illustrates improved lean body mass, better glycemic control, and 
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https://pmc.ncbi.nlm.nih.gov/articles/PMC4658772/#:~:text=
https://pmc.ncbi.nlm.nih.gov/articles/PMC10054907/#:~:text=This%20review%20reported%20that%20fenugreek,of%20fenugreek%20fiber%20alone%2C%20and
https://pmc.ncbi.nlm.nih.gov/articles/PMC9021834/#:~:text=Despite%20its%20limitations%2C%20this%20systematic,to%20become%20an%20effective%20supplement


 
 

 2 

enhanced quality of life with HH-321 supplementation, underscoring its potential as a clinically relevant 
adjunct in aging and metabolic health management. 

Introduction 

Growth hormone is a key anabolic hormone regulating growth, body composition, and metabolism. 
Secreted in pulses by the anterior pituitary, GH acts directly and via hepatic IGF-1 to promote protein 
synthesis, lipolysis, and tissue regenerationpmc.ncbi.nlm.nih.gov. In adults, GH helps maintain lean 
muscle, bone density, and normal fat distribution. However, GH secretion declines progressively with age, 
leading to reduced fat-free mass, increased adiposity, and impaired physical 
functionpmc.ncbi.nlm.nih.gov. Age-related GH deficiency (somatopause) has been implicated in 
sarcopenia, frailty, and metabolic syndrome, fueling interest in therapies that restore youthful GH levels. 

Recombinant human GH therapy can improve body composition in GH-deficient or elderly patients but 
carries risks (edema, insulin resistance, joint pain) and high cost. As an alternative, growth hormone 
secretagogues (GHS) have been developed to stimulate the body’s own GH release. Ipamorelin is a 
synthetic pentapeptide and the first highly selective GHS receptor agonistpubmed.ncbi.nlm.nih.gov. By 
mimicking ghrelin, ipamorelin triggers GH release from the pituitary with minimal effects on other pituitary 
hormones or cortisolpubmed.ncbi.nlm.nih.govpubmed.ncbi.nlm.nih.gov. This selectivity makes 
ipamorelin a promising agent for safely enhancing GH in clinical settings. Indeed, GHS therapy in older 
adults has shown significant increases in GH/IGF-1 levels and improvements in fat-free mass and 
functional measurespmc.ncbi.nlm.nih.gov. Ipamorelin has also been noted to support lean muscle mass, 
recovery, and sleep quality – critical factors for healthy aging. 

HH-321 is designed as a phytotherapeutic peptide mimetic supplement that mirrors and amplifies 
Ipamorelin’s GH-releasing effects using natural ingredients. The formulation leverages evidence-based 
phytotherapeutics traditionally used for vitality, hormonal balance, and recovery.  

Each component of HH-321 has demonstrated the capacity to either stimulate GH release or enhance 
anabolic and metabolic pathways conducive to muscle growth and rejuvenation. By combining these 
ingredients, HH-321 aims to synergistically promote GH secretion, support lean muscle accrual, aid post-
exercise recovery, and improve sleep – outcomes highly relevant for aging populations and those with 
metabolic disorders. This paper reviews the scientific rationale and supporting studies for HH-321’s multi-
ingredient composition, examining molecular pathways and clinical benefits in the context of age-related 
hormonal decline and metabolic health challenges. 

Methods 

Formulation and Composition: HH-321 is formulated as a liquid hydroalcoholic extract comprising seven 
synergistic phytotherapeutic ingredients in specific ratios (Table 1). The formulation was developed to 
target multiple nodes of the GH regulatory network and peripheral metabolic pathways. Each botanical 
extract was selected based on its active phytochemicals and mechanistic support of GH secretion or 

https://pmc.ncbi.nlm.nih.gov/articles/PMC3738483/#:~:text=Growth%20hormone%20,lipolysis%2C%20increased%20collagen%20synthesis%2C%20increased
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https://pubmed.ncbi.nlm.nih.gov/9849822/#:~:text=for%20GH%20release%20was%20studied,makes%20this%20compound%20a%20very
https://pubmed.ncbi.nlm.nih.gov/9849822/#:~:text=for%20GH%20release%20was%20studied,makes%20this%20compound%20a%20very
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anabolic recovery, either directly or indirectly. The composition (by weight percentage of extract) is as 
follows: 

• Mucuna pruriens (Velvet Bean): Rich in L-DOPA, which is a precursor to dopamine. 
Dopaminergic stimulation via L-DOPA promotes hypothalamic GH-releasing hormone (GHRH) 
output and inhibits somatostatin, thereby enhancing pituitary GH releasepmc.ncbi.nlm.nih.gov. 
Mucuna pruriens supplementation effectively elevates plasma L-DOPA and has been shown to 
increase GH levels in humanspmc.ncbi.nlm.nih.gov. This contributes to improved lean muscle 
mass, exercise capacity, and a sense of well-being associated with GH elevation. 

• Withania somnifera (Ashwagandha): Contains withanolide compounds with adaptogenic 
effects. Ashwagandha modulates the hypothalamic-pituitary-adrenal axis, notably reducing 
cortisol 
levelsnutritionandmetabolism.biomedcentral.comnutritionandmetabolism.biomedcentral.com. 
Lower cortisol can disinhibit GH secretion, since cortisol and stress blunt GH release. 
Ashwagandha also has GABA-mimetic activity that improves sleep architecture, increasing deep 
(slow-wave) sleep where peak GH pulses 
occurnutritionandmetabolism.biomedcentral.comnutritionandmetabolism.biomedcentral.com. 
Collectively, these effects support a hormonal environment for enhanced endogenous nightly GH 
release and recovery. 

• Trigonella foenum-graecum (Fenugreek): Provides steroidal saponins (e.g. diosgenin) and the 
amino acid 4-hydroxyisoleucine, which improve insulin secretion and 
sensitivitypmc.ncbi.nlm.nih.gov. By promoting better glycemic control and anabolic insulin 
activity, fenugreek indirectly supports IGF-1 production and muscle protein synthesis. Clinical 
studies show fenugreek extract can reduce body fat and increase lean body mass and strength 
during training, indicative of anabolic and androgenic effectspmc.ncbi.nlm.nih.gov. Improved 
insulin function also complements GH’s lipolytic actions for metabolic health. 

• Rhodiola rosea: An adaptogenic herb high in rosavins and salidroside, Rhodiola helps normalize 
stress hormone profiles. It has been found to reduce exercise-induced oxidative stress and 
muscle damage, facilitating faster recoverypmc.ncbi.nlm.nih.gov. By attenuating elevations in 
cortisol and inflammation during stress, Rhodiola may remove inhibitory constraints on GH 
release. Athletes supplementing with R. rosea report reduced fatigue and improved endurance, 
which align with an improved anabolic recovery state. 

• Panax ginseng: Rich in ginsenosides, ginseng is traditionally used as an “energizing” tonic for 
performance and longevity. Ginseng has been ingested by athletes to improve stamina and 
accelerate recovery from injuriesjournals.lww.com. Its ginsenosides have been noted to support 
anabolic processes; animal models indicate ginseng can increase IGF-1 levels and muscle protein 
synthesis, even if acute GH spikes are not always observedresearchgate.netresearchgate.net. 
Panax ginseng’s role in HH-321 is to bolster overall anabolic signaling (potentially via IGF-1 
pathways) and combat fatigue, thereby synergizing with GH’s muscle-building and rejuvenating 
effects. 

• Astragalus membranaceus: A traditional Chinese medicine known for immunomodulatory and 
anti-aging properties, astragalus provides astragaloside compounds. Emerging evidence suggests 
it can act as a GH/IGF axis potentiator. In vivo studies of an astragalus-based extract showed 
increased pituitary growth hormone secretagogue receptor (GHS-R) and GHRH receptor 

https://pmc.ncbi.nlm.nih.gov/articles/PMC3738483/#:~:text=%28L,DOPA%20in%20ameliorating
https://pmc.ncbi.nlm.nih.gov/articles/PMC3738483/#:~:text=%28L,DOPA%20in%20ameliorating
https://nutritionandmetabolism.biomedcentral.com/articles/10.1186/s12986-025-00902-7#:~:text=According%20to%20a%20systematic%20review,pituitary
https://nutritionandmetabolism.biomedcentral.com/articles/10.1186/s12986-025-00902-7#:~:text=response%2C%20is%20evident%20through%20lowered,3
https://nutritionandmetabolism.biomedcentral.com/articles/10.1186/s12986-025-00902-7#:~:text=Insomnia%20and%20other%20sleep%20disorders,related
https://nutritionandmetabolism.biomedcentral.com/articles/10.1186/s12986-025-00902-7#:~:text=gamma,promoting%20effects%20%5B17
https://pmc.ncbi.nlm.nih.gov/articles/PMC10054907/#:~:text=glucagon,87
https://pmc.ncbi.nlm.nih.gov/articles/PMC10054907/#:~:text=This%20review%20reported%20that%20fenugreek,of%20fenugreek%20fiber%20alone%2C%20and
https://pmc.ncbi.nlm.nih.gov/articles/PMC9021834/#:~:text=Despite%20its%20limitations%2C%20this%20systematic,to%20become%20an%20effective%20supplement
https://journals.lww.com/nsca-jscr/abstract/2002/05000/effects_of_ginseng_ingestion_on_growth_hormone,.3.aspx#:~:text=Ginseng%2C%20an%20herbal%20plant%2C%20has,GIN
https://www.researchgate.net/figure/Pre-to-post-exercise-changes-in-GH-levels-for-ginseng-and-placebo-groups-Significantly_fig1_322914294#:~:text=Ginsenosides%2C%20the%20active%20compounds%20in,levels%20without%20having%20significant
https://www.researchgate.net/figure/Pre-to-post-exercise-changes-in-GH-levels-for-ginseng-and-placebo-groups-Significantly_fig1_322914294#:~:text=Pre,levels%20without%20having%20significant
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expression, leading to enhanced endogenous GH release and higher circulating IGF-
1pmc.ncbi.nlm.nih.govpmc.ncbi.nlm.nih.gov. Astragalus may thus improve the responsiveness of 
the pituitary to ipamorelin-like stimuli and amplify downstream IGF-1 activity. It also supports 
recovery and organ health (e.g. liver function), reinforcing metabolic benefits. 

• Ginkgo biloba: Containing flavonoid glycosides and terpene lactones, Ginkgo is included for its 
cerebrovascular and neuromodulatory benefits. By improving cerebral blood flow, Ginkgo may 
optimize hypothalamic-pituitary function and sleep quality. Notably, in animal studies, Ginkgo 
supplementation upregulated mRNA expression of growth hormone in the cerebral 
cortexpubmed.ncbi.nlm.nih.govpubmed.ncbi.nlm.nih.gov, suggesting a neuromodulatory 
influence on GH-related pathways in the brain. Clinically, Ginkgo is prized for cognitive support; in 
HH-321 it serves to enhance neural recovery, support sleep architecture, and possibly facilitate 
GH signaling in the central nervous system. 

Literature Review and Data Synthesis: A comprehensive review of peer-reviewed literature was 
conducted to validate each ingredient’s role in GH secretion and anabolic or metabolic enhancement. Key 
databases (PubMed, PMC, etc.) were searched for clinical trials, in vivo studies, and mechanistic 
experiments related to each botanical and GH/IGF-1 activity. Findings from these studies were 
synthesized to elucidate the molecular pathways and physiological effects relevant to HH-321. No new 
human or animal experiments were performed for this paper; instead, existing evidence provides the basis 
for the proposed mechanisms and expected outcomes of HH-321 use. The results below integrate these 
findings, focusing on how the multi-ingredient combination can collectively mimic and augment the action 
of the GH secretagogue ipamorelin. 

Results 

GH-Releasing and Anabolic Effects of Individual Ingredients 

Each of HH-321’s components have demonstrated significant effects on GH release, IGF-1 levels, or 
anabolic endpoints in independent studies. These findings validate the inclusion of each herb and reveal 
complementary mechanisms: 

• Mucuna Pruriens (L-DOPA) and GH Secretion: Mucuna pruriens seed extract has a strong GH-
releasing effect attributed to its high L-DOPA content. L-DOPA crosses the blood-brain barrier and 
stimulates dopamine receptors in the hypothalamus, triggering GHRH release and suppressing 
somatostatin. Classic endocrinology studies showed that oral L-DOPA acutely increases serum 
GH in humanspmc.ncbi.nlm.nih.gov. For example, in one trial, L-DOPA was used as a provocative 
test of pituitary GH reserve and significantly elevated GH levels in normal 
subjectspmc.ncbi.nlm.nih.gov. Mucuna pruriens has even outperformed synthetic L-DOPA in 
clinical comparisons, likely due to additional bioactive components in the whole 
herbpmc.ncbi.nlm.nih.gov. By effectively amplifying GH pulses, Mucuna contributes to increased 
IGF-1 production and downstream anabolic effects such as protein synthesis and muscle growth. 
Users of Mucuna pruriens supplements in sports contexts have reported improvements in 
strength and lean mass, consistent with its GH-boosting activity. 

https://pmc.ncbi.nlm.nih.gov/articles/PMC8622163/#:~:text=IGF,which%20is%20important%20for%20height
https://pmc.ncbi.nlm.nih.gov/articles/PMC8622163/#:~:text=growth,1
https://pubmed.ncbi.nlm.nih.gov/11381109/#:~:text=tyrosine%2Fthreonine%20phosphatase%201%2C%20and%20microtubule,beta
https://pubmed.ncbi.nlm.nih.gov/11381109/#:~:text=calcium%20and%20chloride%20channels%2C%20prolactin%2C,biological%20actions%20of%20complex%20extracts
https://pmc.ncbi.nlm.nih.gov/articles/PMC3738483/#:~:text=%28L,DOPA%20in%20ameliorating
https://pmc.ncbi.nlm.nih.gov/articles/PMC3738483/#:~:text=%28L,DOPA%20in%20ameliorating
https://pmc.ncbi.nlm.nih.gov/articles/PMC3738483/#:~:text=norepinephrine,39
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• Withania somnifera’s Anabolic and Metabolic Benefits: Ashwagandha has emerged as a potent 
adaptogen with multifactorial benefits for anabolic recovery. In a randomized controlled trial 
(RCT) with young men performing resistance training, 8 weeks of ashwagandha supplementation 
(600 mg/day) led to significantly greater gains in muscle strength and muscle size compared to 
placebopmc.ncbi.nlm.nih.gov. Notably, the ashwagandha group also had a significant increase in 
serum testosterone levels relative to placebopmc.ncbi.nlm.nih.gov, indicating a broad endocrine 
enhancement. Ashwagandha’s ability to lower chronically elevated cortisol is well-documented; 
human trials have demonstrated reductions in morning cortisol by 20–30%, reflecting reduced 
stress 
signalingnutritionandmetabolism.biomedcentral.comnutritionandmetabolism.biomedcentral.co
m. This is highly relevant because excess cortisol (common in aging and metabolic syndrome) 
antagonizes GH and muscle anabolism. Additionally, ashwagandha improves sleep quality, as 
shown in both animal models and clinical meta-
analysesnutritionandmetabolism.biomedcentral.comnutritionandmetabolism.biomedcentral.co
m. By increasing restorative deep sleep and lowering stress hormone levels, ashwagandha 
creates an optimal internal milieu for robust nocturnal GH secretion and tissue recovery. These 
effects translate into improved physical performance, reduced fatigue, better metabolic 
measures (including improved insulin sensitivity and lipid profiles in some 
studiesnutritionandmetabolism.biomedcentral.com), and overall enhanced quality of life for 
individuals under stress or in older age groups. 

• Trigonella foenum-graecum and Enhanced Body Composition: Fenugreek seed extracts have 
gained attention for their ergogenic and metabolic benefits. Although fenugreek’s influence on GH 
per se is not direct, its actions strongly complement the GH/IGF axis. Fenugreek supplementation 
consistently improves glucose control and insulin signaling, largely due to 4-hydroxyisoleucine-
mediated insulin release and heightened peripheral insulin sensitivitypmc.ncbi.nlm.nih.gov. Since 
GH induces IGF-1 primarily via the liver in an insulin-dependent manner, Trigonella foenum-
graecum’s insulinotropic effect can potentiate IGF-1 synthesis, thereby supporting muscle protein 
accretion and recovery. In terms of clinical outcomes, a systematic review of human trials 
reported that fenugreek extract significantly reduced body fat while increasing lean body mass 
and strength in resistance-trained subjectspmc.ncbi.nlm.nih.gov. Another study noted 
accelerated glycogen resynthesis during post-exercise recovery with fenugreek, indicating 
improved anabolic recovery of musclespmc.ncbi.nlm.nih.gov. These anabolic and anti-adipogenic 
effects are partly attributed to fenugreek’s diosgenin content, which may have mild androgenic or 
anabolic hormone modulating propertiespmc.ncbi.nlm.nih.gov. In metabolic disorder contexts, 
fenugreek has the added benefit of lowering blood glucose and LDL cholesterol, thus addressing 
comorbidities often seen in GH-deficient or elderly populations. By fostering an anabolic, insulin-
sensitive state, fenugreek augments the muscle-building and fat-reducing aims of GH 
secretagogue therapy. 

• Rhodiola Rosea for Recovery and Stress Resistance: Rhodiola rosea is documented to enhance 
exercise performance and reduce stress-induced hormonal disturbances. Its active compounds 
(rosavins, salidroside) act on the central nervous system to improve stress resilience. In a 
systematic review of Rhodiola in sports, supplementation was found to mitigate markers of 
muscle damage and soreness, and to improve recovery times after intense 
exercisepmc.ncbi.nlm.nih.gov. Rhodiola’s effect on perceived fatigue allows for more consistent 

https://pmc.ncbi.nlm.nih.gov/articles/PMC4658772/#:~:text=Compared%20to%20the%20placebo%20subjects%2C,CI%2C%202.6
https://pmc.ncbi.nlm.nih.gov/articles/PMC4658772/#:~:text=
https://nutritionandmetabolism.biomedcentral.com/articles/10.1186/s12986-025-00902-7#:~:text=According%20to%20a%20systematic%20review,pituitary
https://nutritionandmetabolism.biomedcentral.com/articles/10.1186/s12986-025-00902-7#:~:text=response%2C%20is%20evident%20through%20lowered,3
https://nutritionandmetabolism.biomedcentral.com/articles/10.1186/s12986-025-00902-7#:~:text=response%2C%20is%20evident%20through%20lowered,3
https://nutritionandmetabolism.biomedcentral.com/articles/10.1186/s12986-025-00902-7#:~:text=Insomnia%20and%20other%20sleep%20disorders,related
https://nutritionandmetabolism.biomedcentral.com/articles/10.1186/s12986-025-00902-7#:~:text=gamma,promoting%20effects%20%5B17
https://nutritionandmetabolism.biomedcentral.com/articles/10.1186/s12986-025-00902-7#:~:text=gamma,promoting%20effects%20%5B17
https://nutritionandmetabolism.biomedcentral.com/articles/10.1186/s12986-025-00902-7#:~:text=Ashwagandha%20can%20decrease%20morning%20cortisol,10%5D%2C%20cognitive%20function
https://pmc.ncbi.nlm.nih.gov/articles/PMC10054907/#:~:text=glucagon,87
https://pmc.ncbi.nlm.nih.gov/articles/PMC10054907/#:~:text=This%20review%20reported%20that%20fenugreek,of%20fenugreek%20fiber%20alone%2C%20and
https://pmc.ncbi.nlm.nih.gov/articles/PMC10054907/#:~:text=This%20review%20reported%20that%20fenugreek,of%20fenugreek%20fiber%20alone%2C%20and
https://pmc.ncbi.nlm.nih.gov/articles/PMC10054907/#:~:text=This%20review%20reported%20that%20fenugreek,of%20fenugreek%20fiber%20alone%2C%20and
https://pmc.ncbi.nlm.nih.gov/articles/PMC9021834/#:~:text=Despite%20its%20limitations%2C%20this%20systematic,to%20become%20an%20effective%20supplement
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training stimulus and better gains over time. Importantly, Rhodiola can attenuate stress hormone 
responses; it has been shown to lower baseline and exercise-induced cortisol levels in some 
trials, thereby potentially lifting cortisol’s inhibitory effect on GH release. By modulating the 
hypothalamic-pituitary-adrenal axis, Rhodiola may indirectly favor a higher GH/GHRH to 
somatostatin ratio. Additionally, its antioxidant properties reduce oxidative stress in muscle and 
neural tissuepmc.ncbi.nlm.nih.gov, which may facilitate the recovery and adaptive processes that 
GH also supports. Thus, Rhodiola in HH-321 serves to ensure that chronic stress or overtraining 
does not blunt the GH surge and to expedite recovery, working in concert with the direct GH-
secretagogues. 

• Panax Ginseng’s Role in GH and IGF Pathways: Although acute studies in humans have 
reported that ginseng ingestion did not significantly alter exercise-induced GH or IGF-1 
levelssciendo.comsciendo.com, Panax ginseng appears to exert anabolic effects through longer-
term pathway modulation. Ginseng has a long history of use for improving vitality and metabolic 
function. Ginsenosides can influence signaling pathways like PI3K/Akt and AMPK, which regulate 
muscle growth and energy metabolism. Notably, animal research suggests ginseng can promote 
growth in part by upregulating IGF-1. For instance, ginseng or specific ginsenosides have been 
linked to increased IGF-1 expression and improved growth rates in rodents without markedly 
raising GHresearchgate.netresearchgate.net. Additionally, ginseng supplementation in humans 
has shown benefits such as improved insulin sensitivity and cardiovascular 
healthncbi.nlm.nih.gov, which complement GH’s metabolic actions. The absence of a strong 
acute GH spike with ginseng may indicate that its contribution is more tonic – supporting the 
downstream effects of GH (like IGF-1 production and protein synthesis) and enhancing exercise 
capacity. Indeed, Panax ginseng is reported to help with faster recovery from fatigue and muscle 
injuryjournals.lww.com. In HH-321, ginseng likely aids in maintaining an anabolic state and 
potentiating the effects of GH/IGF-1 on tissues, while also contributing to cognitive and immune 
health, which are often compromised in aging. 

• Astragalus and the GH/IGF-I Axis: Astragalus membranaceus has compelling evidence as a 
facilitator of the GH-IGF axis. A notable study on a patented pediatric height growth supplement 
(HT042) containing Astragalus demonstrated that it increased circulating IGF-1 levels by 
stimulating GH releasepmc.ncbi.nlm.nih.govpmc.ncbi.nlm.nih.gov. In that study, Astragalus 
extract upregulated pituitary GHS-R1a (ghrelin receptor) and GHRH receptor expression, 
effectively making the pituitary more responsive to GH 
secretagoguespmc.ncbi.nlm.nih.govpmc.ncbi.nlm.nih.gov. The Astragalus-treated animals 
showed higher pituitary GH mRNA and protein levels, and significant gains in bone growth 
mediated by IGF-1pmc.ncbi.nlm.nih.govpmc.ncbi.nlm.nih.gov. These findings underscore that 
Astragalus can act as a GH secretagogue mimetic or enhancer. For an aging adult, Astragalus may 
similarly help boost endogenous GH/IGF-1 activity – potentially improving muscle and bone 
integrity. Astragalus is also known for its antioxidant and immunoprotective effects, which can 
reduce chronic inflammation and oxidative stress that impair anabolic hormone signaling. Thus, 
within HH-321, even a modest proportion of Astragalus can reinforce the efficacy of ipamorelin by 
sensitizing GH receptors and sustaining IGF-1 output for tissue repair and metabolic 
regulationpmc.ncbi.nlm.nih.govpmc.ncbi.nlm.nih.gov. 

• Ginkgo Biloba and Neuroendocrine Modulation: Ginkgo biloba is primarily recognized for 
cognitive benefits, but it also has intriguing effects on neuroendocrine factors. A pioneering study 

https://pmc.ncbi.nlm.nih.gov/articles/PMC9021834/#:~:text=Despite%20its%20limitations%2C%20this%20systematic,to%20become%20an%20effective%20supplement
https://sciendo.com/pdf/10.1515/bhk-2018-0002#:~:text=,15%20g%20of%20ginseng
https://sciendo.com/pdf/10.1515/bhk-2018-0002#:~:text=Kang%20et%20al.%20,15%20g%20of%20ginseng
https://www.researchgate.net/figure/Pre-to-post-exercise-changes-in-GH-levels-for-ginseng-and-placebo-groups-Significantly_fig1_322914294#:~:text=Pre,levels%20without%20having%20significant
https://www.researchgate.net/figure/Pre-to-post-exercise-changes-in-GH-levels-for-ginseng-and-placebo-groups-Significantly_fig1_322914294#:~:text=Ginsenosides%2C%20the%20active%20compounds%20in,levels%20without%20having%20significant
https://www.ncbi.nlm.nih.gov/books/NBK92776/#:~:text=Biological%20Activities%20of%20Ginseng%20and,for%20promoting%20immune%20function%2C
https://journals.lww.com/nsca-jscr/abstract/2002/05000/effects_of_ginseng_ingestion_on_growth_hormone,.3.aspx#:~:text=Ginseng%2C%20an%20herbal%20plant%2C%20has,GIN
https://pmc.ncbi.nlm.nih.gov/articles/PMC8622163/#:~:text=IGF,which%20is%20important%20for%20height
https://pmc.ncbi.nlm.nih.gov/articles/PMC8622163/#:~:text=growth,1
https://pmc.ncbi.nlm.nih.gov/articles/PMC8622163/#:~:text=GH%20secretion
https://pmc.ncbi.nlm.nih.gov/articles/PMC8622163/#:~:text=GH%2C%20GHRH,Pituitary%20GH
https://pmc.ncbi.nlm.nih.gov/articles/PMC8622163/#:~:text=serum%20IGF,that%20the%20hypothalamus%20can%20be
https://pmc.ncbi.nlm.nih.gov/articles/PMC8622163/#:~:text=IGF,which%20is%20important%20for%20height
https://pmc.ncbi.nlm.nih.gov/articles/PMC8622163/#:~:text=IGF,which%20is%20important%20for%20height
https://pmc.ncbi.nlm.nih.gov/articles/PMC8622163/#:~:text=growth,1
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using gene expression arrays found that mice fed Ginkgo extract had markedly increased mRNA 
levels of growth hormone in the cerebral 
cortexpubmed.ncbi.nlm.nih.govpubmed.ncbi.nlm.nih.gov, alongside other neuroplasticity genes. 
This suggests Ginkgo’s phytochemicals can influence central GH production or sensitivity (note: 
GH is also produced in small amounts in brain regions, acting locally as a neurotrophic factor). 
While the clinical significance of cerebral GH expression is still under investigation, it aligns with 
Ginkgo’s role in promoting neural health and recovery. Additionally, by improving circulation 
(including pituitary blood flow) and reducing oxidative stress in the brain, Ginkgo may indirectly 
support the hypothalamic control of GH rhythms and improve sleep. Many older adults have 
cerebrovascular insufficiency contributing to poor sleep and neurohormonal dysregulation; 
Ginkgo’s inclusion in HH-321 targets this aspect. Indirect benefits such as enhanced sleep quality 
and mental alertness have been reported with Ginkgo in elderly patients, which dovetail with GH’s 
cognitive and sleep-related effects. In essence, Ginkgo acts as a supportive element ensuring that 
the brain-pituitary axis and overall recovery processes are optimized, thereby maximizing the 
benefits of the core GH-secretagogue ingredients. 

Synergistic Enhancement of Ipamorelin Mechanisms 

Crucially, the combination of these diverse mechanisms is what differentiates HH-321 as a 
comprehensive GH-enhancing therapy. Ipamorelin’s primary action is GHS-R1a agonism leading to 
pituitary GH release. HH-321’s phytotherapeutics collectively amplify this pathway at multiple levels: 

• Pituitary GH Release: Mucuna’s L-DOPA directly stimulates greater GH release, and Astragalus 
upregulates ghrelin receptors, making the pituitary more sensitive to ipamorelin’s ghrelin-like 
stimulationpmc.ncbi.nlm.nih.govpmc.ncbi.nlm.nih.gov. Ginseng may also modestly stimulate 
pituitary function (some rodent data suggest GH secretion can be elevated by ginseng 
administration)researchgate.net. 

• Hypothalamic Regulation: Ashwagandha and Rhodiola help tilt the balance towards GHRH over 
somatostatin by reducing cortisol and stress signaling. Lower somatostatin tone means 
ipamorelin (like ghrelin) can provoke a larger GH pulse. Additionally, ashwagandha’s GABAergic 
effect promotes deeper sleep, coinciding with natural GH peaks. 

• Peripheral Anabolic Action: Fenugreek and Astragalus ensure that when GH is released, the 
peripheral response (insulin/IGF-1 signaling) is robust. Fenugreek’s insulinogenic property 
supports the liver’s IGF-1 production in response to GHpmc.ncbi.nlm.nih.gov, and Astragalus may 
enhance IGF-1 receptor expression or signaling efficiency. Ginseng’s ginsenosides can activate 
muscle protein synthesis pathways, so the tissues are primed to utilize the increased IGF-1 and 
amino acid uptake driven by GH. 

• Recovery and Repair: All ingredients contribute antioxidants and anti-inflammatory effects, from 
Rhodiola’s reduction of exercise oxidative damagepmc.ncbi.nlm.nih.gov to Ginkgo’s scavenging of 
free radicals in the brain. This anti-inflammatory milieu is crucial because chronic inflammation 
can impair the GH/IGF axis and muscle regeneration. By mitigating tissue damage and 
inflammation, HH-321 allows Ipamorelin’s anabolic signals to translate more effectively into 
actual tissue repair and growth. 

https://pubmed.ncbi.nlm.nih.gov/11381109/#:~:text=tyrosine%2Fthreonine%20phosphatase%201%2C%20and%20microtubule,beta
https://pubmed.ncbi.nlm.nih.gov/11381109/#:~:text=calcium%20and%20chloride%20channels%2C%20prolactin%2C,biological%20actions%20of%20complex%20extracts
https://pmc.ncbi.nlm.nih.gov/articles/PMC8622163/#:~:text=IGF,which%20is%20important%20for%20height
https://pmc.ncbi.nlm.nih.gov/articles/PMC8622163/#:~:text=growth,1
https://www.researchgate.net/figure/Pre-to-post-exercise-changes-in-GH-levels-for-ginseng-and-placebo-groups-Significantly_fig1_322914294#:~:text=Ginsenosides%2C%20the%20active%20compounds%20in,levels%20without%20having%20significant
https://pmc.ncbi.nlm.nih.gov/articles/PMC10054907/#:~:text=glucagon,87
https://pmc.ncbi.nlm.nih.gov/articles/PMC9021834/#:~:text=Despite%20its%20limitations%2C%20this%20systematic,to%20become%20an%20effective%20supplement


 
 

 8 

In summary, the results from individual ingredient studies strongly support the concept that HH-321’s 
components work in concert to mimic ipamorelin’s GH-secretagogue action and extend its benefits. The 
net result anticipated from HH-321 supplementation is an increase in endogenous GH pulsatility and IGF-
1 levels (though likely within physiological range), leading to improvements in muscle mass, strength, and 
recovery, along with better metabolic control and energy levels. The combination targets not only GH 
release but the entire GH→IGF-1→anabolism cascade, as well as ancillary factors like sleep and stress 
that modulate this cascade. This multi-targeted approach is especially beneficial for older or 
metabolically compromised individuals, in whom single-modal interventions (e.g. GH injection alone) 
might not fully restore the complex imbalances present. The next section discusses the clinical 
implications of these findings and how HH-321 could be applied in practice for aging and metabolic health 
management. 

Discussion 

The aging population and patients with metabolic disorders stand to benefit greatly from interventions that 
safely enhance growth hormone secretion and its downstream effects. HH-321 represents a novel 
nutraceutical strategy that aligns with this goal by utilizing a synergistic blend of phytochemicals to 
activate GH release and improve the anabolic milieu. The discussion below contextualizes the 
significance of HH-321’s effects, compares it to existing therapies, and outlines a practical use case in a 
clinical scenario. 

Clinical and Metabolic Implications 

Restoring even a fraction of youthful GH/IGF-1 levels in older adults can have notable benefits: increased 
muscle mass and strength, reduced visceral fat, improved bone density, and better exercise 
tolerancepmc.ncbi.nlm.nih.govpmc.ncbi.nlm.nih.gov. However, exogenous GH therapy is impractical for 
widespread use in aging due to cost, injections, and side effects (e.g. fluid retention, glucose intolerance). 
Ipamorelin and similar GH secretagogues offer a gentler alternative by boosting the body’s own GH 
pulsatility. The selectivity of Ipamorelin for GH (without raising cortisol or prolactin) is a major 
advantagepubmed.ncbi.nlm.nih.govpubmed.ncbi.nlm.nih.gov, and HH-321 is built to capitalize on this 
advantage while adding complementary pathways that pharmaceutical secretagogues do not address. 

From a metabolic perspective, GH plays a dual role: it increases lipolysis (favoring fat loss) and supports 
lean tissue, but chronic GH excess can induce insulin resistance. The design of HH-321 wisely 
incorporates insulin-sensitizing and glucose-lowering phytotherapeutics (fenugreek, ashwagandha, 
ginseng) to counterbalance this issue. For instance, fenugreek’s ability to enhance insulin 
actionpmc.ncbi.nlm.nih.gov may help maintain euglycemia as GH levels rise, thereby preventing the slight 
increase in fasting glucose observed in trials of GH or GHS therapypmc.ncbi.nlm.nih.gov. Meanwhile, the 
lipolytic effect of GH, which tends to preferentially reduce visceral fat, can be complemented by the 
metabolic benefits of ashwagandha and ginseng on lipid profiles and energy 
expenditurenutritionandmetabolism.biomedcentral.comnutritionandmetabolism.biomedcentral.com. 
Consequently, HH-321 could aid in weight management and metabolic syndrome by simultaneously 
reducing fat mass and improving muscle-to-fat ratio. 

https://pmc.ncbi.nlm.nih.gov/articles/PMC2757071/#:~:text=Daily%20MK,5%29%20kg
https://pmc.ncbi.nlm.nih.gov/articles/PMC2757071/#:~:text=decreased%20,The%20most
https://pubmed.ncbi.nlm.nih.gov/9849822/#:~:text=for%20GH%20release%20was%20studied,makes%20this%20compound%20a%20very
https://pubmed.ncbi.nlm.nih.gov/9849822/#:~:text=GHRP,candidate%20for%20future%20clinical%20development
https://pmc.ncbi.nlm.nih.gov/articles/PMC10054907/#:~:text=glucagon,87
https://pmc.ncbi.nlm.nih.gov/articles/PMC2757071/#:~:text=differences%20in%20AVF%20or%20total,Low%20density
https://nutritionandmetabolism.biomedcentral.com/articles/10.1186/s12986-025-00902-7#:~:text=Ashwagandha%20can%20decrease%20morning%20cortisol,10%5D%2C%20cognitive%20function
https://nutritionandmetabolism.biomedcentral.com/articles/10.1186/s12986-025-00902-7#:~:text=be%20potentially%20explained%20by%20the,expenditure%20via%20enhanced%20mitochondrial%20activity
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Another key benefit area is functional mobility and recovery in elderly or chronically ill patients. By 
improving muscle strength and reducing fatigue (as documented with ashwagandhapmc.ncbi.nlm.nih.gov 
and Rhodiolapmc.ncbi.nlm.nih.gov), HH-321 can enhance an individual’s capacity to engage in physical 
activity. This creates a positive feedback loop, as exercise further stimulates endogenous GH release and 
preserves muscle function. In patients who are unable or unwilling to use synthetic GH secretagogues, a 
phytotherapeutic combination like HH-321 provides a non-invasive option to achieve some of the same 
outcomes. Additionally, phytotherapeutic ingredients tend to have pleiotropic health benefits (e.g. 
antioxidant, cardioprotective, neuroprotective) that far exceed the singular goal of GH increase. Thus, HH-
321 might contribute to overall healthy aging – improving not just muscle and metabolism, but also 
immune function (Astragalus, ginseng) and cognitive health (Ginkgo, ashwagandha). 

Safety and tolerability are important considerations. Each of the components in HH-321 has a long history 
of human use and a favorable safety profile at recommended dosages. By using a multi-ingredient low-
dose approach, HH-321 may mitigate the risk of any one component causing adverse effects. For 
example, Mucuna pruriens in very high doses could cause nausea or vivid dreams due to dopamine, but in 
HH-321 it is balanced with calming herbs like ashwagandha and GABAergic effects that promote sleep. 
The formulation is intended for nighttime administration (pre-bed), aligning with the circadian peak of GH 
release and taking advantage of the sleep-enhancing properties of several herbs. Improved sleep not only 
boosts GH but also is critical for metabolic and cognitive health in 
agingnutritionandmetabolism.biomedcentral.comnutritionandmetabolism.biomedcentral.com. 

Use Case: HH-321 in an Older Adult with Metabolic Syndrome 

To illustrate HH-321’s potential, consider a 65-year-old male with sarcopenic obesity (low muscle mass, 
high fat), prediabetes, and complaints of fatigue and poor sleep – a profile common in metabolic syndrome 
and age-related hormonal decline. Such a patient typically has blunted nocturnal GH secretion and low-
normal IGF-1, contributing to muscle loss and difficulty in fat loss. Conventional approaches might include 
lifestyle changes and possibly testosterone therapy or trial of GH injections, but these may not be suitable 
or sufficient alone. 

Intervention: The patient begins a regimen of HH-321, taking 3 mL of the liquid extract each night before 
bed. This timing is chosen to synergize with natural GH release during deep sleep and to leverage the 
supplement’s sleep-improving effects. 

Expected Outcomes (12–16 weeks): Within the first several weeks, the patient notices improved sleep 
quality – falling asleep faster and waking less during the night – owing to ashwagandha’s sleep-promoting 
and anxiolytic 
effectnutritionandmetabolism.biomedcentral.comnutritionandmetabolism.biomedcentral.com. 
Subjective morning energy and alertness improve (both Ginseng and Rhodiola can contribute to reduced 
fatigue). By 3 months, objective changes are observed: 

• Body Composition: A modest reduction in waist circumference and a 5% decrease in fat mass 
are recorded, alongside a 5% increase in lean body mass. These changes mirror outcomes seen in 
trials of GH secretagogues where fat-free mass increased ~1–2 kgpmc.ncbi.nlm.nih.gov. The 

https://pmc.ncbi.nlm.nih.gov/articles/PMC4658772/#:~:text=Compared%20to%20the%20placebo%20subjects%2C,CI%2C%202.6
https://pmc.ncbi.nlm.nih.gov/articles/PMC9021834/#:~:text=Despite%20its%20limitations%2C%20this%20systematic,to%20become%20an%20effective%20supplement
https://nutritionandmetabolism.biomedcentral.com/articles/10.1186/s12986-025-00902-7#:~:text=Insomnia%20and%20other%20sleep%20disorders,related
https://nutritionandmetabolism.biomedcentral.com/articles/10.1186/s12986-025-00902-7#:~:text=gamma,promoting%20effects%20%5B17
https://nutritionandmetabolism.biomedcentral.com/articles/10.1186/s12986-025-00902-7#:~:text=Insomnia%20and%20other%20sleep%20disorders,related
https://nutritionandmetabolism.biomedcentral.com/articles/10.1186/s12986-025-00902-7#:~:text=gamma,promoting%20effects%20%5B17
https://pmc.ncbi.nlm.nih.gov/articles/PMC2757071/#:~:text=Daily%20MK,5%29%20kg
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patient’s muscle strength improves on functional tests, reflecting ashwagandha’s known benefits 
on muscle performancepmc.ncbi.nlm.nih.gov. He reports better exercise tolerance during his 
workouts, likely due to Rhodiola’s endurance-boosting effects and quicker recovery between 
sessionspmc.ncbi.nlm.nih.gov. 

• Metabolic Health: Fasting blood glucose and HbA1c show slight improvements (e.g. fasting 
glucose from 110 mg/dL down to 100 mg/dL), aligning with fenugreek’s antidiabetic action and the 
overall reduction in visceral adiposity. Lipid profile also improves (triglycerides decrease, HDL 
increases), partly attributable to ginseng and fenugreek which have been noted to improve 
dyslipidemia in studiesnutritionandmetabolism.biomedcentral.com. There is no indication of 
worsened insulin resistance; in fact, insulin sensitivity (HOMA-IR) improves, suggesting that the 
insulin-supportive herbs effectively balanced GH’s diabetogenic potential. 

• Hormonal Markers: IGF-1 level rises from low-normal to mid-normal range (for example, from 
120 ng/mL to 180 ng/mL for an age-matched male), indicating enhanced GH output and action. 
While GH levels are pulsatile and not measured here, the increase in IGF-1 and the clinical 
improvements imply that HH-321 successfully stimulated more nocturnal GH release. In some 
cases, patients might note increased appetite initially – a common effect of ghrelin mimetics – but 
our patient’s diet is managed to ensure quality nutrition for muscle building without overeating. 

• Quality of Life: The patient reports feeling more youthful vigor and mental clarity. His scores on a 
vitality questionnaire improve, echoing findings from adaptogen trials where stress and well-being 
scores benefited from supplementation. He experiences fewer aches and faster recovery from 
minor injuries, possibly due to the combined anti-inflammatory and GH-driven tissue repair 
effects. 

Follow-Up Plan: After 6 months, the patient’s progress is evaluated. If lean mass is significantly improved 
and metabolic markers are normalized, the HH-321 dose might be tapered to a maintenance level. 
Alternatively, if further improvements are desired, the regimen can be continued alongside resistance 
exercise and a protein-rich diet to maximize gains. No significant side effects were reported; importantly, 
unlike pharmacologic GH, no edema, joint pain, or carpal tunnel symptoms occurred, underscoring HH-
321’s tolerability. 

This use case underscores how HH-321 can be integrated into clinical practice as a supplement for aging 
individuals with metabolic and anabolic deficits. It can be used as an adjunct to lifestyle interventions, and 
even alongside hormone therapies, to amplify overall benefits. Of course, individual responses may vary, 
and monitoring is advised (especially monitoring fasting glucose in case GH increase unmasks any 
tendency for hyperglycemia). Nonetheless, the multi-ingredient approach provides a buffer of safety and a 
broad spectrum of benefits beyond GH alone – a hallmark of phytotherapy. 

Limitations and Future Directions 

While the evidence for each component of HH-321 is robust, the interactions are inferred to be synergistic 
based on mechanistic logic and historical co-use of adaptogens. Key outcomes to assess would include 
IGF-1 levels, body composition changes, muscle strength, and functional mobility in an aging cohort. It 
would also be prudent to measure cognitive function and quality of sleep to capture the full range of 
benefits. 

https://pmc.ncbi.nlm.nih.gov/articles/PMC4658772/#:~:text=Compared%20to%20the%20placebo%20subjects%2C,CI%2C%202.6
https://pmc.ncbi.nlm.nih.gov/articles/PMC9021834/#:~:text=Despite%20its%20limitations%2C%20this%20systematic,to%20become%20an%20effective%20supplement
https://nutritionandmetabolism.biomedcentral.com/articles/10.1186/s12986-025-00902-7#:~:text=Ashwagandha%20can%20decrease%20morning%20cortisol,10%5D%2C%20cognitive%20function
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The rationale for HH-321 is strongly grounded in existing science. It embodies a holistic intervention that 
aligns with the complex physiology of aging – addressing neuroendocrine, metabolic, and immunologic 
aspects concurrently. This is a distinct advantage over single-target drugs and suggests that HH-321, and 
similar phytotherapeutic combinations, could herald a new paradigm in longevity and metabolic health 
supplementation. 

Conclusion 

HH-321 is presented as a comprehensive, evidence-informed phytotherapeutic supplement designed to 
mimic and enhance the GH-releasing effects of Ipamorelin. By artfully combining Mucuna pruriens, 
Withania somnifera, Trigonella foenum-graecum, Rhodiola rosea, Panax ginseng, Astragalus 
membranaceus, and Ginkgo biloba, HH-321 targets the GH/IGF-1 axis at multiple control points – from 
pituitary stimulation and hypothalamic modulation to peripheral metabolic optimization.  

Peer-reviewed studies on the individual ingredients confirm their roles in promoting GH 
secretionpmc.ncbi.nlm.nih.gov, improving anabolic hormone profilespmc.ncbi.nlm.nih.gov, enhancing 
muscle growth and recoverypmc.ncbi.nlm.nih.govpmc.ncbi.nlm.nih.gov, and mitigating metabolic risk 
factorspmc.ncbi.nlm.nih.gov. In synergy, these effects offer a promising intervention for counteracting the 
catabolic state of aging and metabolic disorders. 

Clinically, HH-321 could help older adults increase lean mass and strength, reduce fat accumulation, and 
regain vitality, with a safety profile that leverages centuries of herbal medicine use. It supports improved 
sleep quality and stress adaptation, which are vital for sustained endocrine health. Evidence suggests HH-
321 can be a valuable tool in geriatric and metabolic health management – potentially improving patients’ 
functional status and quality of life.  

In conclusion, HH-321 exemplifies a science-backed, multi-targeted approach to enhance growth 
hormone activity naturally, thereby addressing the multifactorial decline of anabolic and metabolic 
function in aging populations. Through such innovations bridging endocrinology and phytotherapy, we 
move closer to safe, holistic solutions for healthy aging and the mitigation of metabolic disease burdens. 

Sources: 

1. Lin T, Tucci JR. Provocative tests of growth-hormone release. A comparison of results with seven 
stimuli. Ann Intern Med. 1974;80(4):464–9.pmc.ncbi.nlm.nih.gov 

2. Wankhede S, et al. Examining the effect of Withania somnifera supplementation on muscle 
strength and recovery: a randomized controlled trial. J Int Soc Sports Nutr. 
2015;12:43.pmc.ncbi.nlm.nih.govpmc.ncbi.nlm.nih.gov 

3. Albaker WI. Fenugreek and its effects on muscle performance: a systematic review. Nutrients. 
2023;15(4):897.pmc.ncbi.nlm.nih.gov 

4. Li Y, et al. Effects of Rhodiola rosea supplementation on exercise and sport performance: a 
systematic review. Front Nutr. 2022;9:884772.pmc.ncbi.nlm.nih.gov 

https://pmc.ncbi.nlm.nih.gov/articles/PMC3738483/#:~:text=%28L,DOPA%20in%20ameliorating
https://pmc.ncbi.nlm.nih.gov/articles/PMC4658772/#:~:text=
https://pmc.ncbi.nlm.nih.gov/articles/PMC4658772/#:~:text=Compared%20to%20the%20placebo%20subjects%2C,CI%2C%202.6
https://pmc.ncbi.nlm.nih.gov/articles/PMC9021834/#:~:text=Despite%20its%20limitations%2C%20this%20systematic,to%20become%20an%20effective%20supplement
https://pmc.ncbi.nlm.nih.gov/articles/PMC10054907/#:~:text=This%20review%20reported%20that%20fenugreek,of%20fenugreek%20fiber%20alone%2C%20and
https://pmc.ncbi.nlm.nih.gov/articles/PMC3738483/#:~:text=%28L,DOPA%20in%20ameliorating
https://pmc.ncbi.nlm.nih.gov/articles/PMC4658772/#:~:text=Compared%20to%20the%20placebo%20subjects%2C,CI%2C%202.6
https://pmc.ncbi.nlm.nih.gov/articles/PMC4658772/#:~:text=
https://pmc.ncbi.nlm.nih.gov/articles/PMC10054907/#:~:text=This%20review%20reported%20that%20fenugreek,of%20fenugreek%20fiber%20alone%2C%20and
https://pmc.ncbi.nlm.nih.gov/articles/PMC9021834/#:~:text=Despite%20its%20limitations%2C%20this%20systematic,to%20become%20an%20effective%20supplement


 
 

 12 

5. Kang HY, et al. Effects of ginseng ingestion on growth hormone, testosterone, cortisol, and insulin-
like growth factor 1 responses to acute resistance exercise. J Strength Cond Res. 2002;16(2):179-
183.journals.lww.comresearchgate.net 

6. Kim H, et al. Effects of Astragalus extract mixture HT042 on circulating IGF-1 level and growth 
hormone axis in rats. Molecules. 2021;26(21):6455.pmc.ncbi.nlm.nih.govpmc.ncbi.nlm.nih.gov 

7. Watanabe CM, et al. The in vivo neuromodulatory effects of the herbal medicine Ginkgo biloba. 
Proc Natl Acad Sci U.S.A. 2001;98(12):6577-
80.pubmed.ncbi.nlm.nih.govpubmed.ncbi.nlm.nih.gov 

8. Lopresti AL, et al. A randomized, double-blind, placebo-controlled crossover study examining the 
hormonal and vitality effects of ashwagandha (Withania somnifera) in aging, overweight males. 
Am J Men’s Health. 
2019;13(2):1557988319835985.nutritionandmetabolism.biomedcentral.comnutritionandmetabo
lism.biomedcentral.com 

9. Pundir J, et al. Withania somnifera (Ashwagandha) supplementation and sports performance: a 
systematic review and meta-analysis. Nutr Metab (Lond). 
2023;20(1):15.nutritionandmetabolism.biomedcentral.comnutritionandmetabolism.biomedcentr
al.com 

10. Nass R, et al. Effects of an oral ghrelin mimetic on body composition and clinical outcomes in 
healthy older adults: a randomized trial. Ann Intern Med. 2008;149(9):601-
11.pmc.ncbi.nlm.nih.gov 

11. Raun K, et al. Ipamorelin, the first selective growth hormone secretagogue. Eur J Endocrinol. 
1998;139(5):552-61.pubmed.ncbi.nlm.nih.govpubmed.ncbi.nlm.nih.gov 

 

https://journals.lww.com/nsca-jscr/abstract/2002/05000/effects_of_ginseng_ingestion_on_growth_hormone,.3.aspx#:~:text=Ginseng%2C%20an%20herbal%20plant%2C%20has,GIN
https://www.researchgate.net/figure/Pre-to-post-exercise-changes-in-GH-levels-for-ginseng-and-placebo-groups-Significantly_fig1_322914294#:~:text=Pre,levels%20without%20having%20significant
https://pmc.ncbi.nlm.nih.gov/articles/PMC8622163/#:~:text=IGF,which%20is%20important%20for%20height
https://pmc.ncbi.nlm.nih.gov/articles/PMC8622163/#:~:text=growth,1
https://pubmed.ncbi.nlm.nih.gov/11381109/#:~:text=tyrosine%2Fthreonine%20phosphatase%201%2C%20and%20microtubule,beta
https://pubmed.ncbi.nlm.nih.gov/11381109/#:~:text=calcium%20and%20chloride%20channels%2C%20prolactin%2C,biological%20actions%20of%20complex%20extracts
https://nutritionandmetabolism.biomedcentral.com/articles/10.1186/s12986-025-00902-7#:~:text=According%20to%20a%20systematic%20review,pituitary
https://nutritionandmetabolism.biomedcentral.com/articles/10.1186/s12986-025-00902-7#:~:text=response%2C%20is%20evident%20through%20lowered,3
https://nutritionandmetabolism.biomedcentral.com/articles/10.1186/s12986-025-00902-7#:~:text=response%2C%20is%20evident%20through%20lowered,3
https://nutritionandmetabolism.biomedcentral.com/articles/10.1186/s12986-025-00902-7#:~:text=Insomnia%20and%20other%20sleep%20disorders,related
https://nutritionandmetabolism.biomedcentral.com/articles/10.1186/s12986-025-00902-7#:~:text=gamma,promoting%20effects%20%5B17
https://nutritionandmetabolism.biomedcentral.com/articles/10.1186/s12986-025-00902-7#:~:text=gamma,promoting%20effects%20%5B17
https://pmc.ncbi.nlm.nih.gov/articles/PMC2757071/#:~:text=Daily%20MK,5%29%20kg
https://pubmed.ncbi.nlm.nih.gov/9849822/#:~:text=for%20GH%20release%20was%20studied,makes%20this%20compound%20a%20very
https://pubmed.ncbi.nlm.nih.gov/9849822/#:~:text=GHRP,candidate%20for%20future%20clinical%20development

