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AOD-9604

Scientific Context and Research Overview

AOD-9604 is a synthetic peptide fragment derived from the C-terminal region of human growth
hormone (amino acids 176-191). It was specifically developed to isolate the lipolytic and metabolic
signaling properties of growth hormone while avoiding the proliferative and endocrine effects
associated with full-length growth hormone, particularly IGF-1 stimulation.

Research interest in AOD-9604 has focused primarily on its role in lipid metabolism, fat oxidation,
and metabolic neutrality. Unlike growth hormone itself, AOD-9604 does not appear to significantly
affect glucose homeostasis, insulin sensitivity, or cellular proliferation in studied populations. This
distinction has made it a subject of investigation in metabolic and obesity-related research contexts
where preservation of endocrine balance is a priority.

The literature below includes preclinical studies exploring mechanistic effects on lipid metabolism,
followed by human clinical trials evaluating safety, tolerability, and metabolic outcomes. Collectively,
these references position AOD-9604 as a metabolic signaling peptide rather than a primary
weight-loss agent, with effects that appear modest and highly context-dependent.
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ARA-290 (Cibinetide)
Scientific Context and Research Overview

ARA-290, also known as cibinetide, is a synthetic peptide derived from erythropoietin (EPO) that has
been structurally modified to selectively activate the innate repair receptor (IRR) without stimulating
erythropoiesis. This design allows ARA-290 to engage tissue-protective and anti-inflammatory
pathways while avoiding the hematologic effects associated with erythropoietin.

Research on ARA-290 has centered on its role in modulating inflammatory signaling, reducing
oxidative stress, and promoting cellular survival in tissues exposed to ischemic or inflammatory
injury. It has been investigated across a range of conditions, including neuropathic pain, small fiber
neuropathy, sarcoidosis, and other inflammatory or neuroimmune disorders.

The references below include both preclinical mechanistic studies and human clinical trials, with
particular emphasis on neuropathic and inflammatory disease models. Together, they frame ARA-290
as a repair-oriented signaling peptide with translational relevance in neuroimmune and metabolic
contexts, while also highlighting the boundaries of its current evidence base.
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B7-33
Scientific Context and Research Overview

B7-33 is a synthetic analog derived from the relaxin family of peptides, developed to retain the
antifibrotic and tissue-protective properties of relaxin while minimizing its vasodilatory and
hemodynamic effects. Relaxin signaling has long been associated with extracellular matrix
remodeling, collagen regulation, and modulation of fibrotic pathways, particularly in cardiovascular
and renal tissues.

Research interest in B7-33 has focused on its ability to selectively activate relaxin family peptide
receptor 1 (RXFP1), influencing fibrotic signaling, vascular remodeling, and inflammatory processes
without producing significant hypotension. This selective signaling profile has positioned B7-33 as a
candidate peptide in investigations related to fibrosis, cardiovascular remodeling, and tissue repair.
The references below reflect experimental and translational research exploring the molecular
mechanisms, receptor interactions, and potential therapeutic implications of B7-33. These studies
contribute to a growing body of literature examining targeted antifibrotic signaling strategies in
chronic disease contexts.
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BPC-157

Scientific Context and Research Overview

BPC-157 (Body Protection Compound-157) is a synthetic peptide derived from a fragment of a
naturally occurring gastric protein. It has been extensively investigated in preclinical models for its
role in tissue repair, angiogenesis, and modulation of inflammatory signaling. Unlike many agents
that suppress inflammation, BPC-157 has been studied for its capacity to support coordinated repair
processes while maintaining physiological inflammatory responses necessary for healing.

Research interest in BPC-157 spans multiple biological systems, including musculoskeletal tissue,
gastrointestinal integrity, vascular endothelium, and neurovascular interfaces. Experimental data
suggest that BPC-157 interacts with signaling pathways involved in nitric oxide regulation,
endothelial stability, collagen organization, and growth factor activity. These mechanisms have made
it a subject of investigation in contexts where tissue integrity is compromised by injury, ischemia, or
chronic inflammation.

The literature below includes a large body of animal research, supported by translational and
observational human data. Together, these studies position BPC-157 as a peptide of interest in
regenerative and repair-oriented research, while also highlighting the need for cautious interpretation
given the limited availability of large-scale randomized human trials.
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Cerebrolysin

Scientific Context and Research Overview

Cerebrolysin is a peptide and amino acid preparation derived from porcine brain tissue, developed to
replicate aspects of endogenous neurotrophic signaling. Rather than consisting of a single peptide,
Cerebrolysin is a complex mixture of low—molecular weight neuropeptides designed to support
neuronal survival, synaptic plasticity, and functional recovery following neurological injury or
degeneration.

Research interest in Cerebrolysin has focused on its neuroprotective and neurorestorative properties
across a range of central nervous system conditions. Experimental studies suggest that Cerebrolysin
influences multiple biological processes relevant to brain health, including modulation of
neurotrophic factors, reduction of excitotoxic damage, attenuation of neuroinflammatory signaling,
and support of synaptic remodeling. This multi-target profile distinguishes Cerebrolysin from
single-mechanism neuroactive compounds.

The body of literature on Cerebrolysin includes preclinical research, randomized controlled trials,
observational studies, and meta-analyses across indications such as ischemic stroke, traumatic brain
injury, vascular cognitive impairment, Alzheimer’s disease, and rehabilitation-related neurorecovery.
Collectively, the references below represent one of the more extensive clinical research portfolios
among peptide-based neurotrophic preparations, while also reflecting variability in outcomes
depending on indication, timing, and study design.
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CJC-1295
Scientific Context and Research Overview

CJC-1295 is a synthetic peptide analog of growth hormone—releasing hormone (GHRH), engineered
to enhance and prolong stimulation of endogenous growth hormone (GH) secretion. Unlike native
GHRH, CJC-1295 was modified to increase resistance to enzymatic degradation, resulting in an
extended half-life and sustained biological activity. Two primary forms are discussed in the literature:
CJC-1295 with a drug affinity complex (DAC), which enables prolonged receptor engagement, and
shorter-acting non-DAC variants designed for more transient signaling.

Research interest in CJC-1295 has focused on its ability to stimulate physiologic, pulsatile growth
hormone release rather than providing exogenous hormone replacement. This distinction has made it
a subject of investigation in contexts related to growth hormone deficiency, age-associated declines in
GH secretion, metabolic regulation, body composition, and neuroendocrine signaling. By acting
upstream at the level of the hypothalamic—pituitary axis, CJC-1295 has been studied as a tool for
modulating endocrine function while preserving feedback mechanisms.

The literature below includes mechanistic studies, pharmacokinetic analyses, and human clinical
investigations evaluating growth hormone and insulin-like growth factor-1 (IGF-1) responses, safety
profiles, and endocrine effects. Collectively, these references frame CJC-1295 as a peptide relevant to
neuroendocrine and metabolic research, while also underscoring variability in study design,
formulation, and clinical outcomes across the published evidence base.

References

Note: Some reference links provided in this book may change or become inactive over time. If a link
no longer works, we recommend searching for the article by entering its title into a search engine or
academic database.

1. Teichman SL, Neale A, Lawrence B, Gagnon C, Castaigne J-P, Frohman LA. Prolonged
stimulation of growth hormone and insulin-like growth factor I secretion by CJC-1295, a
long-acting analog of growth hormone- releasing hormone, in healthy adults. J Clin
Endocrinol Metab. 2006;91(3):799-805. doi:10.1210/j¢.2005- 1536.

2. lonescu M, Frohman LA. Pulsatile secretion of growth hormone persists during continuous
stimulation by CJC-1295, a long-acting GHRH analog. J Clin Endocrinol Metab.
2006;91(12):4792-4797. doi:10.1210/j¢.2006-1702.

3. Falutz J, Allas S, Blot K, et al. Metabolic effects of a growth hormone—releasing factor in
patients with HIV.N Engl J Med. 2007;357(23):2359-2370. doi:10.1056/NEJMo0a072375.

4. Falutz J, Mamputu J-C, Potvin D, et al. Effects of Tesamorelin (TH9507)... pooled analysis
of two phase 3 trials with safety extension. J Clin Endocrinol Metab. 2010;95(9):4291-4304.
doi:10.1210/jc.2010-0490.

5. Stanley TL, Feldpausch MN, Oh J, et al. Effect of Tesamorelin on visceral and liver fat in
HIV-infected patients with abdominal fat accumulation: randomized clinical trial. JAMA.
2014;312(4):380-389. doi:10.1001/jama.2014.8334.

6. Arvat E, Maccario M, Di Vito L, et al. Endocrine activities of ghrelin in humans: comparison
and interactions with hexarelin and GHRH. J Clin Endocrinol Metab. 2001;86(3):1169-1174.
doi:10.1210/jcem.86.3.7314.

“=)ISSCA



10.

I1.

12.

13.

14.

15.

Camifia JP, Lodeiro M, Ischenko O, et al. Desensitization and endocytosis mechanisms of the
ghrelin receptor (GHS-R1a). Endocrinology. 2004;145(2):930-940.
doi:10.1210/en.2003-0903.

Hansen BS, Gerlach LO, Hansen A, Foged C, Andersen PH. The growth hormone-releasing
hormone receptor: desensitization following short-term agonist exposure. Pharmacol Toxicol.
2001;88(2):81-88. d0i:10.1034/1.1600-0773.2001.d01-87 x.

Maison P, Chanson P. Impact of GH treatment on body composition and cardiovascular risk
factors in adults with GH deficiency: a meta-analysis. J Clin Endocrinol Metab.
2004;89(5):2192-? [meta-analysis].

Hoffman AR, Kuntze JE, Baptista J, et al. GH replacement in adult-onset GH deficiency:
effects on body composition in a randomized, placebo-controlled trial. J Clin Endocrinol
Metab. 2004;89(5):2048-2056. doi:10.1210/j¢c.2003-030346.

Diez JJ, Sangiao-Alvarellos S, Cordido F. Treatment with growth hormone for adults with
GHD: an update.Endocrinol Metab Clin North Am. 2018;47(2):?-? (review of
body-composition and metabolic effects).

Wrigley S, Arafa D, Tropea D. Insulin-like growth factor-1: at the crossroads of brain
development and aging.Front Cell Neurosci. 2017;11:14.

Labandeira-Garcia JL, Costa-Besada MA, Labandeira CM, Villar-Cheda B,
Rodriguez-Pallares J. IGF-1 and neuroinflammation. Front Aging Neurosci. 2017;9:365.
Hage C, Salvatori R. Growth hormone and aging. Endocrinol Metab Clin North Am.
2023;52(2):245-257. doi:10.1016/j.ec1.2022.10.003.

Milman S, Huffman DM, Barzilai N. The somatotropic axis in human aging. Cell Metab.
2016;23(6):980- 989.

“=)ISSCA



Cortagen

Scientific Context and Research Overview

Cortagen is a synthetic tetrapeptide derived from regulatory peptides associated with brain tissue,
developed as part of a broader class of bioregulatory peptides investigated for their effects on central
nervous system signaling and cellular regulation. Research interest in Cortagen has centered on its
potential role in supporting neuronal function, synaptic integrity, and adaptive responses within the
brain, particularly in contexts involving stress, injury, or age-related cognitive change.

Experimental studies suggest that Cortagen may influence gene expression patterns related to
neuronal differentiation, synaptic plasticity, and cellular metabolism within neural tissue. Rather than
acting as a direct neurotransmitter or stimulant, Cortagen has been examined as a regulatory signal
that may modulate underlying biological processes involved in cognition, memory formation, and
neuroendocrine balance. This positions Cortagen within the broader field of peptide-based
neuromodulation and bioregulation.

The literature below includes preclinical research and translational investigations exploring
Cortagen’s molecular effects, neuroprotective potential, and influence on cognitive and behavioral
outcomes in experimental models. Collectively, these references contribute to an emerging evidence
base examining short regulatory peptides as tools for studying and potentially supporting central
nervous system resilience, while also highlighting that human clinical data remain limited and
primarily exploratory.
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DSIP (Delta Sleep—Inducing Peptide)
Scientific Context and Research Overview

Delta Sleep—Inducing Peptide (DSIP) is an endogenous neuropeptide originally identified for its
association with sleep regulation, particularly slow-wave (delta) sleep. DSIP is synthesized in the
central nervous system and peripheral tissues and is thought to participate in the coordination of
circadian rhythms, neuroendocrine signaling, and stress adaptation. Although its exact physiological
role remains incompletely defined, DSIP has been studied for its involvement in sleep architecture,
stress responses, and neuroprotective processes.

Research interest in DSIP extends beyond sleep induction alone. Experimental studies suggest that
DSIP may influence multiple neurotransmitter systems, including GABAergic and serotonergic
pathways, and may modulate hypothalamic—pituitary—adrenal (HPA) axis activity under conditions of
stress. Additional investigations have explored its effects on oxidative stress, inflammatory signaling,
and metabolic regulation, positioning DSIP as a broader regulatory peptide rather than a conventional
sedative agent.

The references below include foundational experimental research, animal studies, and limited clinical
or translational investigations examining DSIP’s biological activity in sleep regulation, stress
physiology, neuroendocrine balance, and cellular protection. Collectively, this literature reflects
ongoing scientific interest in DSIP as a regulatory peptide with multi-system relevance, while also
highlighting gaps in large-scale human clinical validation.
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Dynatropin
Scientific Context and Research Overview

Dynatropin is a synthetic peptide formulation associated with growth hormone-related research and
metabolic signaling. It is typically discussed in contexts involving growth hormone physiology, body
composition, and recovery, often alongside other agents that influence the growth
hormone—insulin-like growth factor (GH-IGF) axis. Unlike endogenous growth hormone, Dynatropin
has been examined as a peptide-based intervention intended to engage anabolic and metabolic
pathways through indirect or modulatory mechanisms rather than direct hormone replacement.
Research interest in Dynatropin has focused on its reported effects on protein synthesis, tissue repair,
and metabolic regulation, particularly in experimental or applied performance and recovery settings.
The scientific literature addressing Dynatropin includes exploratory studies, mechanistic discussions
related to GH-mediated pathways, and observational or applied reports examining its biological
activity. As with several peptides in this category, the evidence base varies in rigor and scope, with a
mix of experimental data and limited human research.

The references below compile the available scientific and technical literature associated with
Dynatropin, including studies relevant to growth hormone signaling, anabolic processes, and
metabolic outcomes. Together, these references serve as a resource for understanding how Dynatropin
has been positioned within peptide and endocrine research, while also underscoring the need for
careful interpretation of findings and further controlled investigation.
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Epitalon
Scientific Context and Research Overview

Epitalon is a synthetic tetrapeptide derived from epithalamin, a peptide complex originally isolated
from the pineal gland. It has been studied primarily in the context of aging biology, circadian
regulation, and cellular longevity. Research interest in Epitalon emerged from early investigations
into pineal peptides and their role in neuroendocrine regulation, immune function, and age-associated
physiological decline.

Scientific studies of Epitalon have focused on its potential influence on telomere dynamics, gene
expression related to cellular aging, and regulation of circadian and neuroendocrine signaling.
Experimental models suggest that Epitalon may interact with pathways involved in telomerase
activation, oxidative stress modulation, and immune system coordination, positioning it within the
broader field of gerontology and senescence research. Its association with circadian rhythms also
links Epitalon to sleep—wake regulation and seasonal biological signaling.

The references below include foundational experimental research, animal studies, and human
observational or clinical investigations exploring Epitalon’s effects on lifespan markers, immune
parameters, neuroendocrine function, and age-related physiological processes. Collectively, this
literature frames Epitalon as a peptide of interest in longevity and aging research, while also
emphasizing that much of the evidence originates from early-stage or region-specific studies and
requires cautious interpretation.
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Follistatin-344

Scientific Context and Research Overview

@E)ISSCA



Follistatin-344 is a naturally occurring glycoprotein-derived peptide isoform involved in the
regulation of growth, tissue development, and cellular differentiation through its interaction with
members of the transforming growth factor-f (TGF-B) superfamily. Its primary biological function is
the binding and neutralization of activins and myostatin, signaling proteins that play central roles in
muscle growth regulation, inflammation, reproductive biology, and tissue remodeling.

Research interest in follistatin-344 has focused on its capacity to modulate myostatin and activin
signaling, thereby influencing muscle mass, strength, and regenerative processes. Experimental
studies have examined follistatin’s role in skeletal muscle hypertrophy, muscle wasting conditions,
metabolic regulation, and inflammatory modulation. Beyond musculoskeletal effects, follistatin
signaling has also been explored in reproductive physiology, fibrosis, and systemic inflammatory
balance, reflecting its broad regulatory reach across multiple organ systems.

The references below include preclinical investigations, gene-therapy and protein-expression studies,
and translational research examining follistatin-344’s biological activity and signaling mechanisms.
Collectively, this literature positions follistatin-344 as a key regulatory molecule in growth and repair
biology, while also underscoring the complexity of its systemic effects and the need for careful
interpretation of emerging human data.
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FOXO04-DRI

Scientific Context and Research Overview

FOXO04-DRI (Forkhead Box O4—D-Retro-Inverso peptide) is a synthetic peptide designed to disrupt
the interaction between the transcription factor FOX04 and the tumor suppressor protein p53. This
interaction has been identified as a key mechanism by which senescent cells resist apoptosis. By
selectively interfering with FOX04-p53 binding, FOXO4-DRI has been investigated as a tool to
promote the removal of senescent cells while sparing non-senescent, healthy cells.

Research interest in FOXO4-DRI is situated within the broader field of senescence biology and aging
research. Cellular senescence is characterized by irreversible cell cycle arrest accompanied by
pro-inflammatory signaling and altered tissue function, contributing to age-related decline and
chronic disease. FOX04-DRI has been explored as a senolytic strategy aimed at reducing senescent
cell burden and its downstream inflammatory effects, rather than broadly suppressing cellular
proliferation.

The literature below includes foundational mechanistic studies, primarily in preclinical and animal
models, examining FOX0O4-DRI’s effects on senescent cell clearance, tissue function, and
age-associated pathology. These studies have positioned FOXO4-DRI as a research peptide of
significant interest in geroscience and senolytic investigation, while also underscoring that its
evidence base remains largely preclinical and experimental, with limited human data available to
date.
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GHK-Cu (Glycyl-L-Histidyl-L-Lysine—Copper)
Scientific Context and Research Overview

GHK-Cu is a naturally occurring copper-binding tripeptide found in human plasma, saliva, and urine.
It was originally identified for its role in tissue repair and wound healing and has since been
extensively studied for its influence on skin biology, extracellular matrix regulation, and cellular
regeneration. By forming a stable complex with copper ions, GHK-Cu participates in signaling
pathways that regulate gene expression, antioxidant activity, and structural protein synthesis.
Research interest in GHK-Cu has centered on its ability to modulate processes involved in skin
remodeling, including collagen and elastin synthesis, angiogenesis, and regulation of
metalloproteinases. Experimental studies suggest that GHK-Cu influences a broad set of genes
associated with tissue repair, inflammation control, and cellular growth, positioning it as a regulatory
peptide rather than a simple structural component. Its biological activity has been explored not only
in dermatologic contexts but also in hair follicle biology, nerve regeneration, and anti-inflammatory
signaling.

The literature below includes in vitro studies, animal models, and human clinical investigations
examining GHK-Cu’s effects on wound healing, skin aging, and regenerative processes. Collectively,
these references establish GHK-Cu as one of the most extensively researched peptides in the field of
skin and connective tissue biology, while also highlighting variability in delivery methods and study
designs across the evidence base.
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GLP-1 (Glucagon-Like Peptide-1)
Scientific Context and Research Overview

Glucagon-like peptide-1 (GLP-1) is an endogenous incretin hormone primarily secreted by
enteroendocrine L-cells in the distal small intestine and colon in response to nutrient intake. It plays a
central role in metabolic regulation by coordinating glucose homeostasis, appetite signaling, and
energy balance through its actions on pancreatic, gastrointestinal, and central nervous system
pathways. GLP-1 exerts its biological effects via the GLP-1 receptor, which is widely expressed in
pancreatic p-cells, the gastrointestinal tract, cardiovascular tissue, and key regions of the brain
involved in appetite and reward signaling.

Research interest in GLP-1 has expanded significantly due to its multifaceted role in metabolic
physiology. In addition to enhancing glucose-dependent insulin secretion and suppressing glucagon
release, GLP-1 signaling has been shown to slow gastric emptying and modulate central appetite
pathways, contributing to reduced caloric intake. These properties have positioned GLP-1 and its
analogs as important subjects of investigation in type 2 diabetes, obesity, metabolic syndrome, and
cardiometabolic disease. Emerging research has also explored potential neuroprotective,
anti-inflammatory, and cardiovascular effects associated with GLP-1 receptor activation.

The references below include foundational physiological studies, pharmacologic investigations, and
large-scale human clinical trials examining endogenous GLP-1 biology as well as GLP-1-based
therapeutic analogs. Collectively, this literature represents one of the most robust evidence bases in
peptide-related metabolic research, while also highlighting ongoing exploration into long-term
outcomes, extra-metabolic effects, and mechanistic nuances of GLP-1 signaling.
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Gonadorelin
Scientific Context and Research Overview

Gonadorelin is a synthetic decapeptide that is structurally identical to endogenous
gonadotropin-releasing hormone (GnRH), a central regulator of the hypothalamic—pituitary—gonadal
(HPG) axis. GnRH is physiologically secreted in a pulsatile manner from the hypothalamus and acts
on the anterior pituitary to stimulate the release of luteinizing hormone (LH) and follicle-stimulating
hormone (FSH), which in turn regulate gonadal steroidogenesis and gametogenesis in both males and
females.

Research interest in gonadorelin has focused on its role as a diagnostic and investigative tool for
assessing pituitary and gonadal function, as well as its use in studying reproductive endocrinology
and neuroendocrine signaling dynamics. Because gonadorelin mirrors native GnRH, it has been used
extensively in physiological studies examining pulse frequency, feedback mechanisms, and the
integrity of hypothalamic—pituitary communication. Its effects are highly dependent on administration
patterns, reflecting the importance of temporal signaling in endocrine regulation.

The references below include foundational physiological research, clinical studies, and diagnostic
applications exploring gonadorelin’s effects on LH and FSH secretion, reproductive hormone
regulation, and neuroendocrine feedback loops. Collectively, this literature situates gonadorelin as a
core peptide in reproductive and endocrine research, emphasizing its value as a model compound for
understanding HPG axis function rather than as a standalone therapeutic intervention.
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IGF-1 LR3 (Insulin-Like Growth Factor-1 Long
Arg’)
Scientific Context and Research Overview

IGF-1 LR3 is a synthetic analog of insulin-like growth factor-1 (IGF-1) that has been structurally
modified to extend its biological activity and alter receptor-binding dynamics. The peptide
incorporates a substitution of arginine at the third amino acid position and an extended N-terminal
sequence, changes that significantly reduce its binding affinity to insulin-like growth factor binding
proteins (IGFBPs). As a result, IGF-1 LR3 demonstrates a longer functional half-life and increased
bioavailability compared to native IGF-1.

Research interest in IGF-1 LR3 has focused on its role in cellular growth, differentiation, and
metabolic signaling. IGF-1 is a key downstream mediator of growth hormone activity and plays a
central role in anabolic processes, skeletal muscle hypertrophy, tissue repair, and glucose metabolism.
By enhancing and prolonging IGF-1 receptor activation, IGF-1 LR3 has been widely studied in
experimental settings to better understand IGF-1-mediated signaling pathways, including PI3K-AKT
and MAPK cascades involved in cell growth and survival.

The literature below includes mechanistic studies, in vitro and animal research, and applied
investigations examining IGF-1 LR3’s effects on muscle cell proliferation, protein synthesis,
metabolic regulation, and systemic growth signaling. Collectively, these references position IGF-1
LR3 as a powerful research tool for exploring IGF-1 biology, while also underscoring the need for
careful interpretation given its enhanced potency and the limited scope of controlled human clinical
data.
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KPV
Scientific Context and Research Overview

KPYV is a synthetic tripeptide derived from the C-terminal sequence of alpha-melanocyte—stimulating
hormone (a-MSH), an endogenous peptide involved in immune regulation, inflammation control, and
cellular stress responses. Unlike the parent hormone, KPV lacks melanocortin activity related to
pigmentation, which has made it a subject of focused investigation as a targeted anti-inflammatory
and immunomodulatory signaling peptide.

Research interest in KPV has centered on its role in modulating inflammatory pathways, particularly
within epithelial and immune tissues. Experimental studies suggest that KPV influences key
inflammatory signaling mechanisms, including regulation of pro-inflammatory cytokine production
and modulation of nuclear factor pathways involved in immune activation. These properties have
been explored most extensively in gastrointestinal, dermatologic, and mucosal immune models,
where barrier integrity and localized inflammation play central roles.

The literature below includes mechanistic studies, in vitro and animal models, and translational
research examining KPV’s effects on inflammatory balance, epithelial protection, and immune
signaling. Collectively, these references position KPV as a peptide of interest in
inflammation-focused research contexts, while also emphasizing that human clinical data remain
limited and largely exploratory.
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Melanotan (Melanotan I & Melanotan II)
Scientific Context and Research Overview

Melanotan refers to a class of synthetic peptide analogs derived from alpha-melanocyte—stimulating
hormone (a-MSH), a naturally occurring peptide involved in pigmentation, energy balance, and
inflammatory signaling. The two most commonly discussed variants in the scientific literature are
Melanotan I (afamelanotide) and Melanotan II, which share structural similarity but differ in receptor
selectivity, pharmacologic profiles, and research contexts.

Research interest in melanotan peptides has primarily focused on their interaction with melanocortin
receptors (MC1R-MC5R), particularly MC1R, which plays a central role in melanogenesis and
photoprotection. Activation of this pathway increases eumelanin production in the skin, enhancing
pigmentation and contributing to protection against ultraviolet radiation—induced DNA damage.
Beyond pigmentation, melanocortin signaling has been explored for its roles in inflammation
modulation, appetite regulation, sexual function, and neuroendocrine communication, depending on
receptor subtype engagement.

The literature below includes mechanistic studies, preclinical investigations, and human clinical
research, particularly for Melanotan I (afamelanotide), which has been evaluated in controlled trials
for photoprotection in photosensitivity disorders. Research on Melanotan II includes experimental
and translational studies examining broader melanocortin receptor effects. Collectively, these
references situate melanotan peptides within dermatologic, neuroendocrine, and melanocortin biology
research, while also highlighting differences in evidence quality and regulatory status between
peptide variants.
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MOTS-c
Scientific Context and Research Overview

MOTS-c is a mitochondrially encoded peptide derived from a short open reading frame within
mitochondrial DNA, representing a distinct class of signaling molecules produced directly by
mitochondria. Its discovery expanded the understanding of mitochondrial biology beyond energy
production, highlighting the role of mitochondria as active regulators of cellular signaling, metabolic
coordination, and stress adaptation.

Research interest in MOTS-c has focused on its involvement in metabolic regulation, insulin
sensitivity, and cellular responses to metabolic stress. Experimental studies suggest that MOTS-c
influences pathways related to glucose utilization, lipid metabolism, and mitochondrial homeostasis,
particularly under conditions of nutrient excess, physical stress, or aging. A notable feature of
MOTS-c biology is its ability to translocate to the nucleus in response to metabolic stress, where it
may modulate nuclear gene expression and contribute to mitochondrial-nuclear communication.
The literature below includes foundational mechanistic studies, animal models, and emerging human
research examining MOTS-c levels, metabolic effects, and associations with age-related metabolic
decline. Collectively, these references position MOTS-c as a peptide of significant interest in
metabolism, aging biology, and mitochondrial signaling research, while also underscoring that
clinical translation remains in early stages.
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Nicotinamide Mononucleotide (NMN)

Scientific Context and Research Overview

Nicotinamide mononucleotide (NMN) is a naturally occurring nucleotide and a direct biosynthetic
precursor to nicotinamide adenine dinucleotide (NAD"), a central coenzyme involved in cellular
energy metabolism, redox reactions, DNA repair, and regulation of cellular stress responses.
Although NMN is not a peptide, it is frequently grouped within peptide and regenerative medicine
literature due to its close functional relationship with mitochondrial signaling, metabolic regulation,
and aging biology.

Research interest in NMN has been driven by observations that NAD" levels decline with age and in
association with metabolic disease, mitochondrial dysfunction, and impaired cellular repair
mechanisms. NMN plays a key role in the NAD" salvage pathway, serving as an intermediate that can
be rapidly converted into NAD" within cells. Restoration of NAD" availability has been studied as a
strategy to support mitochondrial efficiency, sirtuin activity, genomic stability, and metabolic
resilience under conditions of stress or aging.

The literature below includes preclinical studies, mechanistic investigations, and human clinical
research examining NMN’s pharmacokinetics, effects on NAD" metabolism, metabolic outcomes,
vascular function, and markers of biological aging. Collectively, these references position NMN as a
foundational molecule in metabolism and longevity research, while also emphasizing that long-term
clinical outcomes and optimal translational use remain areas of active investigation.
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0S-01
Scientific Context and Research Overview

0S-01 is a synthetic peptide formulation investigated primarily in the context of skin aging, barrier
function, and senescence-associated biological processes. Research interest in OS-01 arises from the
growing understanding that the skin is not only a structural barrier but also an active
immunoendocrine organ that reflects and contributes to systemic inflammatory and aging-related
signaling.

Studies of OS-01 have focused on its potential role in modulating cellular senescence markers,
inflammatory mediators, and extracellular matrix regulation within the skin. Experimental and early
human clinical investigations have explored its influence on processes commonly associated with
skin aging, including barrier integrity, inflammatory tone, and molecular markers linked to biological
aging. Some studies have also examined systemic biomarkers, positioning OS-01 within the broader
field of translational geroscience and senescence research.

The references below include mechanistic studies, in vitro and in vivo skin models, and early
randomized human clinical trials evaluating OS-01’s effects on skin-related aging parameters and
inflammatory markers. Collectively, this literature frames OS-01 as a peptide of interest at the
intersection of dermatology, aging biology, and senescence-focused research, while emphasizing that
its evidence base remains emergent and primarily limited to short-term and early-phase clinical
evaluation.
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PNC-27
Scientific Context and Research Overview

PNC-27 is a synthetic peptide derived from the p53 tumor suppressor protein, engineered to target
cancer cells through selective interaction with the HDM-2 (human double minute-2) oncoprotein.
HDM-2 is frequently overexpressed on the membranes of malignant cells and plays a central role in
suppressing p53-mediated apoptosis. By binding to HDM-2, PNC-27 has been studied for its ability
to disrupt cancer cell membrane integrity and induce cell death selectively in transformed cells while
sparing non-malignant tissue.

Research interest in PNC-27 has focused on its proposed mechanism of action as a membrane-active
anticancer peptide rather than a conventional cytotoxic or chemotherapeutic agent. Experimental
studies suggest that PNC-27 forms transmembrane pores in HDM-2—expressing cancer cells, leading
to rapid loss of membrane integrity and cell death. This mechanism differentiates it from intracellular
p53 pathway modulators and positions it within a distinct category of targeted oncolytic peptides.
The literature below includes in vitro studies, animal models, and mechanistic investigations
examining PNC-27’s selectivity, cytotoxic effects on cancer cell lines, and interaction with HDM-2.
Collectively, these references frame PNC-27 as an experimental research peptide of interest in
oncology and cancer biology, while also emphasizing that its evidence base remains preclinical and
exploratory, with no established role in standard clinical oncology practice.
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PT-141 (Bremelanotide)
Scientific Context and Research Overview

PT-141, also known as bremelanotide, is a synthetic peptide derived from
alpha-melanocyte—stimulating hormone («-MSH) and functions primarily as a melanocortin receptor
agonist. Unlike agents that influence sexual function through vascular or hormonal mechanisms,
PT-141 acts centrally, engaging melanocortin receptors within the central nervous system that are
involved in sexual desire, arousal, and motivational signaling.

Research interest in PT-141 has focused on its role in modulating neuroendocrine pathways related to
libido and sexual response in both men and women. Melanocortin receptors, particularly MC3R and
MCA4R, are expressed in brain regions associated with reward, motivation, and autonomic regulation.
Activation of these pathways by PT-141 has been shown to influence sexual desire independently of
peripheral blood flow or gonadal hormone levels, distinguishing it from phosphodiesterase inhibitors
and hormone-based therapies.

The literature below includes preclinical studies, pharmacologic investigations, and human clinical
trials evaluating PT-141’s effects on sexual desire and arousal, most notably in hypoactive sexual
desire disorder. These studies encompass both male and female populations and provide insight into
central melanocortin signaling as a distinct biological pathway in sexual health research. Collectively,
the references position PT-141 as a well-characterized neuroactive peptide with an established
clinical research footprint, while also highlighting the specificity of its indications and the importance
of context when interpreting outcomes.

References

Note: Some reference links provided in this book may change or become inactive over time. If a link
no longer works, we recommend searching for the article by entering its title into a search engine or
academic database.

1. Kingsberg, S. A., Clayton, A. H., Pfaus, J. G., et al. (2019). Bremelanotide for the Treatment
of Hypoactive Sexual Desire Disorder in Premenopausal Women: Two Randomized Phase 3
Trials. Obstetrics & Gynecology, 134(5), 899—908.
https://pubmed.ncbi.nlm.nih.gov/31599840/

2. Simon, J. A., et al. (2018). Efficacy and Safety of Bremelanotide for Hypoactive Sexual
Desire Disorder in Premenopausal Women: A Randomized Placebo-Controlled Trial. Journal
of Sexual Medicine, 15(10), 1453— 1464. https://pmc.ncbi.nlm.nih.gov/articles/PMC6819023/

3. Diamond, L. E., Earle, D. C., Rosen, R. C., et al. (2006). Double-blind, placebo-controlled
evaluation of bremelanotide in men with erectile dysfunction. Urology, 67(3), 522-525.
https://pubmed.ncbi.nlm.nih.gov/14963471/

4. Dorr, R. T., Lines, R., Levine, N., et al. (1996). Evaluation of melanotan-II, a superpotent
cyclic melanotropic peptide in a pilot phase-I clinical study. Life Sciences, 58(20),
1777-1784. https://pubmed.ncbi.nlm.nih.gov/8637402/

5. Kingsberg, S. A., Shumel, B., & Simon, J. A. (2020). Long-term Safety and Tolerability of
Bremelanotide for Hypoactive Sexual Desire Disorder in Premenopausal Women. Journal of
Sexual Medicine, 17(6), 1126— 1137. https://pmc.ncbi.nlm.nih.gov/articles/PMC6819023/

6. Diamond, L. E., Earle, D. C., Rosen, R. C., et al. (2004). The melanocortin receptor agonist
PT-141 induces penile erection in men with erectile dysfunction. British Journal of Urology
International, 93(4), 522-526.

“=)ISSCA



7.
8.

10.

11.

Shadiack, A. M., King, V. L., Banno, Y., et al. (2007).

Melanocortins in the control of erectile function: PT-141 induces penile erection in men with
psychogenic and organic erectile dysfunction. Proceedings of the National Academy of
Sciences, 104(46), 18001-18006.
https://www.sciencedirect.com/science/article/abs/pii/S0196978105002317

Clayton, A. H., Goldstein, I., & Kingsberg, S. A. (2017). Hypoactive Sexual Desire Disorder
and Current Pharmacologic Management in Women. Annual Review of Medicine, 68,
167-182.

Khera, M., & Goldstein, 1. (2011). Erectile Dysfunction and Central Nervous System-Acting
Agents: Current Status and Future Directions. Journal of Sexual Medicine, 8(3), 803—815.
https://pmc.ncbi.nlm.nih.gov/articles/PMC7825654/

Kingsberg, S. A., Simon, J. A., & Shumel, B. (2019). Bremelanotide for Hypoactive Sexual
Desire Disorder in Premenopausal Women: Review of Clinical Evidence. Future Medicine —
Women’s Health, 15(3), 191-199.

https://www.ncbi.nlm.nih.gov/books/NBK603746/?report=reader

@E)ISSCA



Selank

Scientific Context and Research Overview

Selank is a synthetic heptapeptide derived from tuftsin, a naturally occurring immunomodulatory
peptide involved in neuroimmune communication. It was developed to explore regulatory effects on
anxiety, stress adaptation, cognitive stability, and immune signaling without the sedative,
dependency-associated, or cognitive-dulling effects commonly linked to conventional anxiolytic
medications.

Research interest in Selank has focused on its role as a neuromodulatory and immunoregulatory
peptide rather than a direct neurotransmitter agonist. Experimental studies suggest that Selank
influences the balance of key neurotransmitter systems, including GABAergic, serotonergic, and
dopaminergic pathways, while also modulating gene expression related to neurotrophic support and
inflammatory regulation. These combined effects have positioned Selank as a peptide of interest in
stress-related cognitive dysfunction, anxiety models, and neuroimmune interaction research.

The literature below includes mechanistic studies, preclinical stress and anxiety models,
gene-expression analyses, and clinical or translational investigations primarily conducted in Eastern
European research settings. Collectively, these references frame Selank as a regulatory peptide with
relevance to emotional regulation, cognitive performance under stress, and immune—nervous system
coordination, while also highlighting that broader international clinical validation remains limited.
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Semax

Scientific Context and Research Overview

Semax is a synthetic regulatory peptide originally developed in Russia, derived from a fragment of
adrenocorticotropic hormone (ACTH 4-10) and structurally modified to eliminate endocrine
stimulation. This modification allows Semax to exert neuromodulatory and neuroprotective effects
without directly activating the adrenal axis. As a result, Semax has been studied primarily as a
signaling peptide involved in central nervous system regulation rather than as a hormonal agent.
Research interest in Semax has focused on its effects on neuroplasticity, cerebral blood flow, and
stress-related cognitive function. Experimental studies suggest that Semax may influence the
expression of neurotrophic factors, including brain-derived neurotrophic factor (BDNF), and
modulate monoaminergic neurotransmission involving dopamine and serotonin pathways. Additional
investigations have explored its anti-inflammatory and antioxidant effects within neural tissue,
particularly in models of ischemic injury and neurodegeneration.

The literature below includes preclinical studies, mechanistic investigations, and human clinical
research examining Semax in contexts such as ischemic stroke, cognitive impairment, stress-related
dysfunction, and neurorehabilitation. Collectively, these references position Semax as a
well-characterized neuroregulatory peptide within Eastern European clinical research traditions,
while also highlighting the need for broader international replication and large-scale clinical trials.
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SS-31 (Elamipretide)
Scientific Context and Research Overview

SS-31, also known as elamipretide, is a synthetic tetrapeptide designed to selectively target
mitochondria and support mitochondrial structure and function. Unlike many peptides that act
through surface receptors or systemic signaling pathways, SS-31 localizes to the inner mitochondrial
membrane, where it interacts with cardiolipin, a phospholipid essential for maintaining the structural
integrity and efficiency of the electron transport chain.

Research interest in SS-31 has centered on its potential to improve mitochondrial bioenergetics,
reduce oxidative stress, and stabilize mitochondrial membranes under conditions of cellular injury,
metabolic stress, and aging. Experimental studies suggest that SS-31 may enhance electron transport
efficiency, decrease reactive oxygen species production, and protect mitochondrial cristae
architecture. These effects have positioned SS-31 as a peptide of interest in diseases and conditions
characterized by mitochondrial dysfunction rather than as a general metabolic or anabolic agent.
The literature below includes extensive preclinical research as well as human clinical trials
investigating SS-31 in cardiovascular disease, mitochondrial myopathies, ischemia—reperfusion
injury, age-related decline in mitochondrial function, and rare genetic mitochondrial disorders.
Collectively, these references establish SS-31 as one of the most rigorously studied
mitochondria-targeted peptides, while also highlighting that its clinical applications remain
indication-specific and closely tied to mitochondrial pathology.
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Testagen

Scientific Context and Research Overview

Testagen is a synthetic bioregulatory peptide associated with endocrine and reproductive biology
research, developed as part of a broader class of short peptides studied for their capacity to influence
gene expression and cellular signaling within specific tissues. Testagen is derived from peptides
originally isolated from animal testes and has been investigated primarily for its role in modulating
testicular function and androgen-related regulatory pathways.

Research interest in Testagen has focused on its potential influence on steroidogenesis,
spermatogenesis, and age-related changes in male reproductive physiology. Experimental studies
suggest that Testagen may act as a tissue-specific regulatory signal, influencing cellular processes
involved in testosterone production and testicular cellular maintenance without directly replacing
endogenous hormones. This bioregulatory approach distinguishes Testagen from exogenous androgen
therapies, positioning it as a subject of investigation in functional and age-related endocrine research.
The literature below includes preclinical studies, translational research, and observational
investigations examining Testagen’s effects on testicular tissue signaling, reproductive hormone
regulation, and age-associated endocrine changes. Collectively, these references frame Testagen as a
regulatory peptide of interest in male reproductive and endocrine biology, while also emphasizing
that much of the available evidence remains exploratory and primarily derived from experimental and
region-specific research contexts.
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Thymosin Beta-4 (TB-4)

Scientific Context and Research Overview

Thymosin Beta-4 is a naturally occurring peptide found in many tissues and cell types, where it plays
a central role in actin regulation, cell migration, and tissue repair. It is one of the most abundant
thymosin peptides in the human body and is critically involved in processes that require coordinated
cellular movement, such as wound healing, angiogenesis, and tissue regeneration. Its biological
activity is closely tied to its ability to bind G-actin, thereby influencing cytoskeletal organization and
cellular dynamics.

Research interest in Thymosin Beta-4 has focused on its role as a master regulator of repair rather
than a simple growth or anti-inflammatory factor. Experimental studies suggest that Thymosin Beta-4
participates in multiple stages of tissue healing, including modulation of inflammatory responses,
promotion of endothelial cell migration, stimulation of new blood vessel formation, and support of
extracellular matrix remodeling. These effects have been investigated across a wide range of tissues,
including musculoskeletal structures, cardiac tissue, corneal epithelium, and dermal wounds.

The literature below includes extensive preclinical research, mechanistic studies, and human clinical
investigations examining Thymosin Beta-4 in contexts such as wound healing, ischemic injury,
cardiac repair, ophthalmologic disease, and tissue regeneration. Collectively, these references
establish Thymosin Beta-4 as a foundational regulatory peptide in regenerative biology, while also
highlighting differences in outcomes depending on tissue type, timing of intervention, and study
design.
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Thymulin
Scientific Context and Research Overview

Thymulin is a thymic nonapeptide hormone produced primarily by thymic epithelial cells and plays a
key role in immune system regulation and neuroendocrine—immune communication. Its biological
activity is dependent on the presence of zinc, which is required for thymulin to adopt its active
conformation, linking its function to micronutrient status and broader metabolic context. Thymulin is
considered one of the principal thymic peptides involved in T-cell maturation and immune
homeostasis.

Research interest in thymulin has focused on its immunomodulatory properties, particularly its role in
regulating T-lymphocyte differentiation, cytokine balance, and immune responsiveness. Experimental
studies suggest that thymulin influences both innate and adaptive immune processes and participates
in bidirectional signaling between the immune and neuroendocrine systems. These interactions have
been explored in models of immune deficiency, chronic inflammation, stress, aging, and thymic
involution.

The literature below includes mechanistic investigations, animal studies, and translational or clinical
research examining thymulin’s effects on immune restoration, inflammatory modulation, endocrine
regulation, and age-associated immune decline. Collectively, these references frame thymulin as a
regulatory peptide of interest in immunology and aging biology, while also emphasizing that much of
the evidence is derived from experimental and early-stage human research.
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