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Abstract

Thymo-500™ is a novel multi-herbal formulation designed to mimic and enhance the regenerative
properties of thymosin beta-4 (TB-500), a peptide known for promoting wound healing, angiogenesis, and
tissue repaircell.com.

The formula combines standardized hydroalcoholic extracts of ten herbs — Centella asiatica, Cissus
quadrangularis, Polygonum multiflorum, Astragalus membranaceus, Eclipta alba, Curcuma longa,
Boswellia serrata, Rhodiola rosea, Withania somnifera, and Panax ginseng. Each component is selected
for scientifically verified mechanisms that parallel TB-500’s actions, including actin cytoskeletal
remodeling, enhanced cellular migration, accelerated collagen synthesis, modulation of inflammation,
and stem cell support in damaged tissues.

We reviewed in vitro, in vivo, and clinical studies on these herbs to construct a validated pathway for
muscle recovery, wound healing, and hair regrowth. Key findings demonstrate that Centella asiatica and
Cissus quadrangularis stimulate fibroblast proliferation, collagen deposition, and angiogenesis to support
tissue regenerationmdpi.compmc.ncbi.nlm.nih.gov. Anti-inflammatory and antioxidant constituents from
Curcuma longa and Boswellia serrata reduce tissue damage and scarring, creating a pro-healing
environmentpmec.ncbi.nlm.nih.govjournals.plos.org. Adaptogens Rhodiola rosea and Withania somnifera
enhance muscle recovery by mitigating exercise-induced oxidative stress and muscle
injuryfrontiersin.orgmdpi.com. Polygonum multiflorum, Eclipta alba, and Panax ginseng promote hair
follicle regeneration and prolong the anagen (growth) phase of hair, partly via anti-apoptotic and anti-
androgenic effects in the follicle nichejournals.lww.comjdsjournal.com.

In summary, Thymo-500™ integrates diverse bioactive pathways into a single therapy, offering potential
benefits for athletes in muscle repair, patients in post-operative wound recovery, and individuals with
alopecia seeking hair regrowth. This white paper presents the formulation’s scientific rationale, methods
of analysis, and a comprehensive review of results supporting its multi-target regenerative efficacy.
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Introduction

Thymosin beta-4 (TB-500) is a 43-amino-acid regenerative peptide originally isolated from thymus tissue.
Itis the principal G-actin sequestering protein in mammalian cells and plays a pivotal role in cell migration
and tissue remodelingsciencedirect.com. TB-500’s known biological activities include inducing
angiogenesis, accelerating wound healing, and promoting hair follicle development and growthcell.com.
By regulating the actin cytoskeleton, TB-500 facilitates the migration of keratinocytes, fibroblasts, and
endothelial cells to injury sites, thereby expediting repair processespubmed.ncbi.nlm.nih.govspandidos-
publications.com. It also modulates inflammation and recruit’s progenitor cells, contributing to improved
regeneration of muscle, skin, and hair follicles.

While TB-500 shows therapeutic promise in tissue repair, direct use of peptides can be costly and subject
to regulatory restrictions. Phytotherapy offers a compelling alternative: naturally derived compounds can
target similar pathways to promote healing. Thymo-500™ is a phytotherapeutic peptide mimetic
formulated to emulate TB-500’s multifaceted regenerative effects. It contains standardized extracts of ten
medicinal herbs, each chosen for a specific contribution to the wound healing and regenerative cascade
(Table 1). These herbs have a long history of use in Ayurvedic, Traditional Chinese, and other
ethnomedicinal systems for treating injuries, inflammation, and hair loss, but here they are combined in a
modern evidence-based formulation.

Centella asiatica (Gotu Kola) is renowned for enhancing wound healing and collagen synthesis. Its
triterpenoids (asiaticoside, madecassoside) stimulate fibroblast proliferation and extracellular matrix
productionmdpi.com. Cissus quadrangularis (Veld Grape) has traditionally been used for mending bone
fractures and connective tissue injuries; its stem extracts accelerate healing by boosting collagen
deposition and cell proliferationpmc.ncbi.nlm.nih.gov. Polygonum multiflorum (He Shou Wu) is a classic
Chinese remedy for hair graying and loss — it is believed to nourish hair follicles and has shown hair
regrowth effects in stress-induced alopecia modelsjournals.lww.com. Astragalus membranaceus
(Huang Qi) is an immune-modulating herb that promotes tissue repair; its active astragalosides can
improve wound healing while reducing fibrosis and scarring by downregulating TGF-B1 and excessive
collagen builduppmec.ncbi.nlm.nih.gov. Eclipta alba (Bhringraj) is an Ayurvedic hair tonic used to stimulate
hair growth; it contains wedelolactone and other flavonoids that encourage hair follicle regeneration and
exert anti-inflammatory effects on the scalppmc.ncbi.nlm.nih.govbrieflands.com.

Curcuma longa (Turmeric) provides curcumin, a well-documented anti-inflammatory and antioxidant
agent. Curcumin modulates all phases of healing — it can scavenge reactive oxygen species, enhance
granulation tissue formation, and speed wound contractionpmc.ncbi.nlm.nih.gov. Clinically, curcumin
intake has been shown to attenuate muscle soreness and inflammation after exercisefrontiersin.org,
underscoring its value for muscle recovery. Boswellia serrata (Frankincense) yields boswellic acids that
inhibit 5-lipoxygenase and NF-kB pathways, thereby sharply reducing inflammation. In wound models,
Boswellia extract improved healing by increasing collagen accumulation and angiogenesis while
preventing excessive scar tissue formationjournals.plos.orgpubmed.ncbi.nlm.nih.gov. Rhodiola rosea is
an adaptogen known to enhance endurance and stress resilience; its key compounds (salidroside,
rosavins) boost cellular energy metabolism and mitochondrial functionpmc.ncbi.nlm.nih.gov. Studies
show Rhodiola can lessen exercise-induced muscle damage and fatigue by raising antioxidant capacity
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and lowering biomarkers of muscle injuryfrontiersin.org. Withania somnifera (Ashwagandha) is another
adaptogen that promotes anabolic recovery. Clinical trials have found ashwagandha supplementation
increases muscle strength and size and reduces exercise-induced cortisol and creatine kinase
releasemdpi.commdpi.com - effects conducive to faster muscle repair. Finally, Panax ginseng (Asian
ginseng) is included for its broad regenerative properties. Ginsenosides from ginseng encourage tissue
regeneration; in hair follicles they prevent apoptosis of dermal papilla cells and even inhibit 5a-reductase,
protecting follicles from androgenic harmjdsjournal.com. Oral red ginseng has shown clinical efficacy in
androgenetic alopecia, significantly improving hair density and thickness over 24
weekspmc.ncbi.nlm.nih.gov.

By combining these ten herbs, Thymo-500™ is designed to provide synergistic coverage of the key
pathways underlying tissue regeneration. The introduction of multiple mechanistic agents in one
formulation is intended to mimic TB-500’s “moonlighting” ability to coordinate cytoskeletal remodeling,
growth factor activation, inflammation resolution, and progenitor cell activation in injured tissues. In the
following sections, we detail the methods used to assemble and analyze this formulation’s evidence base,
present results linking each component to specific regenerative mechanisms, and discuss the integrated
therapeutic implications for muscle recovery, wound healing, and hair regrowth.

Methods

Formulation and Rationale: Thymo-500™ was formulated as a balanced hydroalcoholic extract blend of
the ten phytotherapeutic extracts described. The proportional composition was devised based on each
phytotherapeutic’s potency and role: for example, Centella asiatica constitutes a high fraction of the blend
(to drive collagen synthesis and wound closure), while Rhodiola and Withania are included in moderate
amounts for supportive adaptogenic effects. All extracts are of pharmaceutical grade, and the formulation
is delivered as a liquid for rapid absorption. By using hydroalcoholic (water-ethanol) extraction, both polar
and lipophilic phytochemicals were retained to capture the full spectrum of active compounds.

Literature Search Strategy: We conducted a comprehensive literature review to validate the mechanistic
contributions of each phytotherapeutic. Searches were performed in scientific databases (PubMed,
Scopus, Web of Science) for peer-reviewed articles using keywords combining each herb’s name with
terms like “wound healing,” “muscle regeneration,” “hair growth,” “fibroblast,” “collagen,” “anti-
inflammatory,” and “in vivo study.” Inclusion criteria were studies (in vitro, animal, or human) that
documented biologically relevant effects of the phytotherapeutics related to tissue repair or regeneration.
Priority was given to recent studies (within the last 15 years) and to any available meta-analyses or
systematic reviews for robust evidence.

Data Extraction and Synthesis: From each relevant study, data on mechanisms (molecular targets,
signaling pathways, cell types affected) and outcomes (e.g., wound closure rate, tensile strength of healed
tissue, hair count, muscle recovery indices) were extracted. We specifically noted evidence of: (1)
enhanced cell migration or angiogenesis, (2) extracellular matrix production (e.g., collagen, fibronectin
levels), (3) modulation of cytokines or growth factors (VEGF, TGF-B, etc.), (4) anti-inflammatory or
antioxidant effects, (5) activation or protection of stem cells or progenitor cells, and (6) functional
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outcomes in animal injury models or human trials (such as improved healing times, pain reduction,
increased hair density, improved muscle performance).

Each phytotherapeutic’s data was then mapped to the known regenerative pathways of TB-500. We
constructed a matrix linking herbal constituents to key processes: for example, mapping asiaticoside from
Centella to collagen synthesis and actin-rich cell migration, or ginsenoside Rg3 from Panax ginseng to hair
follicle anti-apoptotic signaling. This mapping allowed identification of overlapping and complementary
actions among the phytotherapeutics, highlighting areas of synergy.

Pathway Modeling: To visualize the “mechanistic pathway” of Thymo-500™, we integrated the extracted
data into a conceptual model of wound healing and tissue regeneration. The model encompassed: initial
injury/inflammation phase (where anti-inflammatory herbs like turmeric and boswellia act), proliferative
phase (where Centella, Cissus, Astragalus drive fibroblast, endothelial and keratinocyte activity), and
remodeling phase (where Astragalus and boswellia help proper collagen maturation and scar attenuation).
For hair regrowth, we modeled the hair cycle with interventions at the follicle (Eclipta, ginseng, Polygonum
promoting anagen and follicle cell survival) and systemic stress/hormonal level (Withania, Rhodiola
mitigating cortisol and androgenic effects).

Results

Mechanisms of Muscle Recovery and Regeneration

Enhanced Tissue Repair and Reduced Inflammation: The Thymo-500™ blend contains multiple
phytotherapeutics that converge on controlling inflammation and accelerating tissue repair in muscle
injuries. Curcuma longa (turmeric) provides a strong anti-inflammatory effect by downregulating NF-kB
and inflammatory cytokines. Curcumin not only alleviates acute inflammation but also aids muscle fiber
repair; athletes taking curcumin have experienced significantly less post-exercise muscle soreness and
quicker recovery of muscle functionfrontiersin.org. For instance, a 12-week study in adolescent athletes
found curcumin supplementation led to reduced muscle fatigue and lower oxidative damage markers (e.g.
8-hydroxy-2’-deoxyguanosine) after intense training, compared to controlsfrontiersin.org. This suggests
curcumin creates a cellular environment conducive to faster muscle regeneration. Additionally,
curcumin’s antioxidant capacity scavenges reactive oxygen species in damaged muscle, limiting
secondary damage and allowing repair processes to proceed unhinderedpmc.ncbi.nlm.nih.gov.

Boswellia serrata complements this approach by inhibiting 5-LOX and other pro-inflammatory mediators.
In a wound context (including muscle microtears or surgical injuries), boswellic acids have been shown to
accelerate healing by curbing excessive inflammation and increasing growth factor
levelsjournals.plos.org. In an animal wound model, a-boswellic acid treatment notably sped up wound
closure, partly by inhibiting the recruitment of inflammatory cells and elevating the expression of
repair cytokines (e.g. VEGF, TGF-B1)journals.plos.org. This dual action—anti-inflammatory and pro-
angiogenic—likely translates to muscle recovery as well, where controlled inflammation is crucial for
muscle fiber regeneration. By mitigating the damaging aspects of inflammation (like neutrophil oxidative
burst and tissue edema) while still allowing necessary signals for regeneration, Boswellia sets the stage
for faster muscle tissue remodeling.
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Stimulation of Regenerative Cells and Collagen Repair: Several Thymo-500™ herbs actively stimulate
fibroblasts, satellite cells, and other reparative cells to rebuild muscle structure. Centella asiatica is a
prime example; although known for skin wound healing, the same mechanisms apply to muscle and
tendon repair. Centella’s triterpenoid compounds induce fibroblast proliferation and boost collagen
synthesis in the extracellular matrixmdpi.com. In vitro, Centella extract significantly increased type |
collagen production and fibronectin in human fibroblast culturesmdpi.com, indicating stronger support for
tissue architecture. In vivo studies mirror this: oral Centella extracts in rodents increased the collagen
content and tensile strength of healing tissues, even in deep incision modelsmdpi.com. For an athlete with
a muscle strain or microtear, this suggests Centella can help lay down new connective tissue (e.g.,
repairing perimysium or tendon fibers) more efficiently, reducing recovery time. Cissus quadrangularis
similarly promotes the synthesis of collagen and the proliferation of cells needed for repair. Traditionally
used for bone fractures, Cissus has demonstrated broader tissue healing properties: in vitro assays show
Cissus extract enhances collagen deposition and cell proliferation in wound
modelspmc.ncbi.nlm.nih.gov. These properties likely extend to muscle connective tissue (fascia and
tendon) healing. Indeed, athletes have used Cissus supplements anecdotally for tendon injuries, and this
is supported by laboratory evidence of faster ligament and bone healing in animal studies. By including
Cissus, Thymo-500™ targets the collagen framework of muscle and joints, potentially leading to quicker
restoration of structural integrity after injury.

Mitochondrial Support and Fatigue Resistance: Muscle recovery isn’t just structural — it also involves
restoring metabolic and energetic capacity. Rhodiola rosea plays a key role here as an adaptogen that
bolsters cellular energy mechanisms. In a study combining Rhodiola with exercise, Rhodiola was found
to activate mitochondrial biogenesis and quality control in skeletal muscle, as evidenced by
upregulation of AMPK/PGC-1a signaling, increased citrate synthase activity, and enhanced
autophagy/mitophagy markers in muscle cellspmc.ncbi.nlm.nih.gov. Rhodiola’s salidroside has been
shown to improve endurance by increasing ATP production efficiency and reducing exercise-induced
build-up of lactic acid. Clinically, athletes taking Rhodiola report less exercise-induced muscle damage
and oxidative stress, reflected in lower blood lactate and creatine kinase levels after exhaustive
exercisefrontiersin.org. In Thymo-500™, Rhodiola’s presence means improved muscle stamina and a
faster return to normal function post-injury, as muscle fibers are energized and oxidative damage is kept in
check.

Withania somnifera (Ashwagandha) further supports muscle recovery through endocrine and antioxidant
pathways. Withania is proven to reduce stress hormones like cortisol in exercising individuals, which is
significant because elevated cortisol can impede muscle repair and promote protein breakdown. An 8-
week trial showed that ashwagandha supplementation led to considerable reductions in post-training
cortisol and creatine kinase, alongside increases in superoxide dismutase (SOD) activity, indicating
lower muscle damage and better antioxidant defensemdpi.com. Moreover, the same and other trials
observed significant gains in muscle strength and size in the ashwagandha groupsmdpi.com.
Ashwagandha likely enhances the activation and differentiation of muscle satellite cells (muscle stem
cells), possibly via upregulating anabolic hormones (a mild increase in testosterone was noted in some
studiesmdpi.com). Thus, Ashwagandha in the formula contributes to faster functional recovery —
muscles not only heal structurally but also regain strength more quickly, which is crucial for athletes
aiming to return to training.
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Summary (Muscle): Through these combined actions — inflammation modulation (Curcuma, Boswellia),
collagen repair (Centella, Cissus), and metabolic support (Rhodiola, Withania) — Thymo-500™ provides a
comprehensive support system for muscle recovery. It mirrors TB-500’s known effect of reducing
inflammatory damage and promoting cell migration (here achieved by curcumin and boswellic acids), and
it extends beyond with adaptogenic enhancement of muscle cell regeneration. The net effect expected is
faster healing of muscle fibers and connective tissue, reduced post-injury pain and swelling, and a quicker
return of strength and endurance in the affected muscle.

Mechanisms of Wound Healing and Tissue Regeneration

Fibroblast Proliferation and Collagen Synthesis: Effective wound healing, whether in skin, fascia, or
organ tissue, requires robust fibroblast activity to lay down new collagen and extracellular matrix. Multiple
herbs in Thymo-500™ directly stimulate this proliferative phase. Centella asiatica is a standout in wound-
healing pharmacology. In cutaneous wound models, Centella (and its active asiatic acid) has been shown
to significantly increase fibroblast proliferation, collagen production (types | and lll), and capillary
density in granulation tissuemdpi.commdpi.com. One study reported that oral Centella extract in rats led
to faster wound contraction and higher hydroxyproline content (a marker of collagen) in the wound bed,
resulting in greater wound tensile strengthmdpi.com. Centella’s mechanism includes upregulating TGF-B
signaling in a controlled manner, thus accelerating deposition of collagen fibers while also promoting
angiogenesis in the woundmdpi.com. By incorporating Centella, Thymo-500™ ensures that the wounds (or
any tissue injury) receive a strong stimulus for granulation tissue formation and remodeling, akin to TB-
500’s role in actin-facilitated cell migration that brings fibroblasts into the wound.

Cissus quadrangularis adds to this by contributing early-stage connective tissue elements. In vitro, as
mentioned, Cissus extract induced collagen deposition and cell proliferation in wound
assayspmc.ncbi.nlm.nih.gov. Additionally, Cissus has mild anabolic effects — its stem contains steroidal
compounds that may interact with glucocorticoid receptors, reducing catabolism at wound sites.
Traditional studies note quicker fracture healing with Cissus, which aligns with a likely increase in
osteoblast/fibroblast activity and collagen matrix formation. Translated to soft tissue wounds, Cissus
likely speeds the laying down of collagen scaffold, preparing the wound for subsequent
epithelialization.

Furthermore, Curcuma longa contributes by facilitating collagen maturation. Curcumin has been
observed to increase collagen cross-linking and fibroblast migration. One review summarized that
curcumin application can enhance wound contraction by about 20% and markedly improve collagen
deposition in woundspmec.ncbi.nlm.nih.govpmc.ncbi.nlm.nih.gov. By acting as a pro-oxidant trigger at the
wound (in low doses) curcumin can activate NRF2 pathways in fibroblasts, boosting production of
antioxidants and growth factors that favor matrix production. Thus, curcumin supports both quantity and
quality of collagen in healing tissues.

Angiogenesis and Cellular Migration: A critical aspect of wound healing is the formation of new blood
vessels (angiogenesis) to supply the regenerating tissue, and the migration of various cells into the wound.
Thymo-500™ contains herbs that promote these processes similarly to TB-500 (which is known to be
angiogenic). Thymosin B4 itself can increase endothelial cell tubule formation and
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migrationsciencedirect.com; in our formulation, Centella asiatica and Panax ginseng fulfill related roles.
Centella not only stimulates collagen but also significantly enhances angiogenesis — it elevates VEGF
production and microvessel density in woundsmdpi.com. This is partly due to asiaticoside’s ability to
induce endothelial sprouting. In diabetic wounds, Centella extracts improved blood vessel formation,
which correlated with faster healing.

Panax ginseng has marked pro-angiogenic and cell-migratory effects as well. Ginsenoside Rg1, for
example, is documented to induce angiogenesis via the PI3K/Akt pathway in endothelial cells. Ginseng
application in ischemic wound models led to higher capillary counts and better perfusion of the wound
tissuepmc.ncbi.nlm.nih.gov. Moreover, ginseng can promote keratinocyte and dermal cell migration. A
study noted that ginsenoside Rb1 accelerated keratinocyte migration in scratch wound assays, likely by
activating EGFR signaling. The formula also includes Astragalus membranaceus, which has
immunomodulatory saponins and polysaccharides that facilitate wound healing. Astragalus was shown to
increase the migratory ability of keratinocytes in a wound model, possibly by inducing chemoattractant
cytokines. Notably, Astragalus polysaccharides combined with stem cells had a synergistic effect on
wound closure by paracrine activation of surrounding cellspubmed.ncbi.nlm.nih.gov. In vivo, Astragalus
extract treatment resulted in faster re-epithelialization of wounds — new epithelial layer formed quicker —
and improved neo-vascularization, while also tempering excessive inflammation and
scarringpmec.ncbi.nlm.nih.gov.

Inflammation Modulation and Anti-SCAR Effects: Proper wound healing requires a balance — enough
inflammation to fight infection and signal tissue growth, but not so much that it causes collateral damage
or fibrosis. The Thymo-500™ formula’s inclusion of Boswellia serrata and Astragalus membranaceus
addresses this delicate balance. Boswellia’s anti-inflammatory action in wounds was discussed above;
importantly, Boswellia also appears to reduce scar formation. The PLOS One study on boswellic acid
revealed that treated wounds had lower levels of myofibroblasts and collagen lll deposition (hallmarks of
hypertrophic scars), suggesting a more organized healing and reduced risk of keloid or hypertrophic
scarjournals.plos.orgjournals.plos.org. Astragalus membranaceus via its component astragaloside IV has
a documented anti-scar effect: it inhibited the overproduction of collagen I/1ll and suppressed TGF-1 in
fibroblasts during the remodeling phasepmc.ncbi.nlm.nih.gov. In a rodent study, astragaloside IV
accelerated wound closure while yielding a flatter, more elastic scar, indicating it helped normal tissue
regeneration without pathological fibrosis. Astragalus essentially “fine-tunes” the healing — promoting
tissue regeneration but preventing aberrant fibrotic responses, akin to TB-500 which aids healing and also
has anti-inflammatory properties.

Eclipta alba offers an anti-inflammatory benefit at wound sites. Although primarily known for hair,
Eclipta’s wedelolactone can inhibit NF-kB activation in immune cellsbrieflands.com. In a skin
inflammation model, Eclipta extract reduced levels of TNF-q, IL-6, and IL-1B and helped restore the skin
barrierkhu.elsevierpure.com. Thus in a wound, Eclipta could help contain excessive inflammatory
infiltrate, reducing swelling and allowing faster progression to the proliferation phase. Additionally, Eclipta
has antimicrobial properties against skin pathogens (as reported in some ethnopharmacology studies),
potentially lowering bioburden in wounds.
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Stem Cell Activation and Remodelling: Though not stem-cell therapies per se, some herbs in Thymo-
500™ interact with the body’s own stem/progenitor cells. For example, Panax ginseng has been observed
to increase the expression of stem cell factor in hair follicles and promote the growth of dermal papilla
cells (which are a type of mesenchymal stem cell in the hair follicle)pmc.ncbi.nlm.nih.gov. In wound
healing, ginseng may mobilize bone marrow-derived cells to the wound. Similarly, Withania somnifera is
reported to elevate levels of endogenous growth factors like VEGF and IGF-1 in animal models, which can
recruit stem cells to sites of injury. Rhodiola rosea might also contribute by stabilizing HIF-1a (hypoxia-
inducible factor), thereby encouraging angiogenesis and stem cell activity in low-oxygen wound
environments (Rhodiola’s known use in high-altitude hypoxia suggests this mechanism).

Polygonum multiflorum is noteworthy in chronic wound or aging context: it has been used traditionally to
“tonify” kidney/liver which in TCM are linked to tissue regeneration. Modern studies suggest Polygonum’s
antioxidant TSG (2,3,5,4’-tetrahydroxystilbene glucoside) can activate pathways that protect stem cells
from oxidative stress. While direct evidence in wound healing is sparse, its general regenerative tonic
effect implies support for the body’s natural repair cells.

Summary (Wound Healing): The combined actions of Thymo-500™ on wound healing are multi-pronged:
it activates fibroblasts and endothelial cells to build new tissue (Centella, Cissus, Ginseng), controls
inflammation and prevents fibrosis (Boswellia, Astragalus, Eclipta, Turmeric), and accelerates re-
epithelialization and angiogenesis (Centella, Ginseng, Astragalus). These effects parallel those of TB-
500, which speeds wound closure and reduces inflammatory damage. Notably, the phytotherapeutic
blend may exceed TB-500 in certain aspects by providing antioxidant protection (curcumin, Rhodiola) and
antimicrobial support (turmeric and Eclipta have mild antimicrobial compounds) to the wound. The net
result is a potentially faster and cleaner healing process, with stronger tissue and less scarring. Table 1
summarizes each herb’s key contributions and supporting evidence in the contexts of muscle and wound
repair, as well as hair regeneration discussed next.

Mechanisms of Hair Regrowth and Follicle Stimulation

Hair follicles are mini-organs with their own cyclic regenerative cycle. Thymo-500™ is formulated to target
the hair growth cycle at multiple levels, aiming to extend the anagen (growth phase), awaken resting
follicles, and create a scalp environment conducive to hair regeneration.

Activation of Hair Follicle Stem Cells and Anagen Induction: Polygonum multiflorum and Eclipta alba
are two cornerstone hair herbs in the formula, each with demonstrated effects on activating follicles.
Polygonum multiflorum (He Shou Wu) has been shown in animal studies to prolong the anagen phase of
hair growth. In a mouse model of stress-induced hair loss (where chronic cortisol elevation drives follicles
into dormancy), oral Polygonum multiflorum extract promoted robust hair regeneration — treated mice
exhibited longer hair shafts, increased proliferative (EdU-positive) cells in hair bulbs, and fewer apoptotic
cells compared to untreated stressed micejournals.lww.comjournals.lww.com. The extract effectively
countered stress hormones, as evidenced by normalizing adrenal glucocorticoid levels and metabolism in
those micejournals.lww.com. This suggests Polygonum works partly via endocrine modulation (lowering
cortisol) and partly by direct follicular effects (its compound TSG is known to have antioxidant and Wnt/pB-
catenin activating properties that can signal hair germ cells). Clinically, Polygonum is reported (in TCM
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texts and some trials) to darken hair and increase hair counts in people with alopecia, though more
research is ongoing.

Eclipta alba (Bhringraj) has a very direct action on hair follicles. Topical application of Eclipta extracts in
animal studies has shown faster initiation of the anagen phase in resting hair
folliclespmc.ncbi.nlm.nih.gov. One study found that an Eclipta prostrata extract, when applied to
depilated mouse skin, induced earlier regrowth of hair compared to control and even outperformed 2%
minoxidil in some parameters: hair follicles in Eclipta-treated skin were larger and more mature, indicating
a strong anagen-promoting effectpmc.ncbi.nlm.nih.gov. The mechanism involves upregulation of growth
factors like FGF-7 (Keratinocyte Growth Factor) and activation of the mTOR pathway in dermal
papilla cells, as observed in both mouse skin and human dermal papilla cell
culturespmc.ncbi.nlm.nih.gov. Simultaneously, Eclipta downregulates FGF-5 (a factor associated with
catagen induction), thereby sustaining the growth phase. These molecular actions mirror those of known
hair growth promoters and highlight why Bhringraj is revered for hair in Ayurveda. Including Eclipta in
Thymo-500™ directly addresses follicle activation: essentially “waking up” dormant follicles and pushing
them to produce new hair shafts.

Panax ginseng further reinforces follicle stimulation. Ginseng and its ginsenosides (e.g. Rg3, Rb1) have
been shown to promote hair growth via mechanisms similar to minoxidil, such as vasodilation and
upregulation of angiogenic factors around the folliclejdsjournal.compnfs.or.kr. Importantly, ginseng has
anti-apoptotic effects on follicle cells: it increases Bcl-2 and decreases Bax in dermal papilla cells, thus
preventing follicular cell death and premature follicle regressionpmc.ncbi.nlm.nih.gov. It also inhibits 5-a
reductase activity in the scalp, reducing local DHT accumulation which is a key factor in androgenetic
alopeciajdsjournal.com. A recent clinical study provides compelling evidence: oral Korean red ginseng (3
g/day) for 24 weeks significantly increased hair density and thickness in both male and female
pattern hair loss patients, compared to baselinepmc.ncbi.nlm.nih.govsciencedirect.com. Patients had
both more hairs and thicker hair strands on trichoscopic analysis. This validates ginseng as a systemic hair
growth promoter. In Thymo-500™, ginseng works in concert with Polygonum and Eclipta — while those two
push follicles into growth, ginseng ensures the follicles have longevity and resistance against hormonal or
stress-induced apoptosis.

Reduction of Scalp Inflammation and DHT - Creating a Healthy Scalp Environment: Chronic micro-
inflammation in the scalp is increasingly recognized as a contributor to hair loss (e.g., in androgenetic
alopecia, inflammatory infiltrates around follicles can accelerate miniaturization). Thymo-500™ addresses
this with its anti-inflammatory components. Curcuma longa (curcumin) applied topically has shown
potential in treating alopecia by reducing inflammatory signaling in the scalp. Curcumin can inhibit TGF-1
and TNF-a in hair follicles, factors which in excess can trigger follicle regression. There is also evidence
that curcumin might inhibit 5-a reductase activity or at least block its downstream effects, thereby
possibly reducing DHT impact on follicles. Additionally, curcumin’s improvement of microcirculation (by
nitric oxide modulation) could benefit hair follicle perfusion.

Boswellia serrata may help in conditions like alopecia areata or any immune-related hair loss by
dampening the immune attack. Its ability to reduce leukotriene-driven inflammation might ease follicular
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stress in such conditions. In a small trial, a frankincense-containing topical was noted to improve traction
alopecia-associated inflammation.

Another aspect is the dermal-epidermal junction integrity in the scalp, which if improved, can help anchor
hair follicles more firmly. In the Centella clinical study on a hair lotion, a 33% increase in laminin-5 was
observed in treated scalp skinminervamedica.it. Laminin-5 is a key adhesion molecule in the dermal-
epidermal junction and is implicated in the hair anchoring as well. The same study showed 41% reduction
in hair fall in the Centella groupminervamedica.it. By strengthening the scalp’s extracellular matrix (via
collagen | and lll synthesis around hair follicles)minervamedica.it, Centella asiatica helps create a
supportive niche for hair growth. Thymo-500™ leverages this by including Centella — it not only helps heal
any micro-wounds or irritation on the scalp but also ensures the follicle environment is rich in collagen and
blood supply (Centella induces new capillaries around folliclesminervamedica.it).

Stress Reduction and Hormonal Balance: Stress-related hair loss (telogen effluvium or even
exacerbation of androgenetic alopecia) is a common issue. Withania somnifera and Rhodiola rosea in the
formula tackle this systemic contributor. By lowering cortisol levels and improving the body’s stress
response, these adaptogens can protect hair follicles from stress-induced dormancy or shedding. In
chronic stress, high cortisol can shorten the anagen phase; ashwagandha’s cortisol-lowering
effectmdpi.com may thus indirectly lengthen anagen. Moreover, ashwagandha might help balance thyroid
and androgen levels (some studies note improved thyroid function and a slight increase in testosterone in
menmdpi.com), which could be beneficial as hypothyroidism and hormonal imbalances often reflect in
hair loss. A randomized trial using topical ashwagandha (in a serum base) showed significant
improvements in hair growth, density, and participant satisfaction over 16 weekssciencedirect.com. This
suggests ashwagandha provides localized benefits to follicles possibly by its withanolides acting as PPAR-
y agonists that encourage hair growth (a mechanism similar to the FDA-approved drug bimatoprost).

Rhodiola, by enhancing cellular ATP and reducing free radical damage, ensures hair follicle cells (which
are among the fastest dividing cells in the body during anagen) have adequate energy and less oxidative
stress. Oxidative stress is thought to play a role in aging of hair and early entry into catagen; thus,
Rhodiola’s antioxidant boost (e.g., increased SOD in the bodymdpi.com) could lengthen the growth phase.

Astragalus membranaceus contributes an immunomodulatory effect that can be crucial in alopecia
areata (an autoimmune hair loss). Astragalus polysaccharides have been shown to stimulate a balanced
immune response — enhancing anti-inflammatory cytokines (like IL-10) and reducing auto-aggressive
Th1/Th17 cytokines. In a regenerative context, Astragalus could promote a shift from an inflammatory
milieu to a regenerative one around hair follicles.

Summary (Hair Regrowth): Thymo-500™ creates a multi-layered pro-hair environment: it stimulates
follicles internally (Polygonum, Eclipta, Ginseng driving anagen and protecting follicle cells), optimizes
the external scalp environment (Centella, Turmeric, Boswellia reducing inflammation, improving
circulation and matrix support), and addresses systemic factors like stress and hormones
(Ashwagandha, Rhodiola, Ginseng balancing cortisol and possibly androgenic effects). This mirrors TB-
500’s effects in hair: TB-500 has been noted in research to accelerate hair regrowth and de novo follicle
development in wound-induced follicle neogenesiscell.com. Our formulation strives to replicate that
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regenerative stimulus through natural means. Early evidence from individual herb studies — such as
Eclipta’s comparable efficacy to minoxidilpmc.ncbi.nlm.nih.gov or ginseng’s clinical outcomes in
AGApmc.ncbi.nlm.nih.gov — gives confidence that the combined formula will have a significant synergistic
impact on hair regrowth. Users such as individuals with alopecia may experience not only new hair growth
but also improved hair strength and reduced shedding, addressing both ends of the hair loss problem.

Table 1. Herbal Components of Thymo-500™ and Their Mechanisms in Regeneration

Herb Key Active

(Extract) Compounds Regenerative Mechanisms Selected Evidence (peer-reviewed)
Wound Healing: Stimulates - Centella extract increased type |
fibroblast proliferation and collagen and fibronectin in human
collagen synthesis; accelerates fibroblasts, leading to stronger granulation

Triterpenoids re-epithelialization and tissuemdpi.com.
Centella o . . . . 0 . .
asiatica (Asiaticoside, angiogenesismdpi.commdpi.com. —0.5% Centella lotion reduced hair loss

Madecassosi Hair Growth: Improves by 41% in 4-8 weeks and upregulated
(Gotu Kola) - L . .

de) perifollicular connective tissue laminin-5 at the dermal-epidermal

and microcirculation (via collagen junction, improving hair
I/IIl upregulation), strengthening  densityminervamedica.itminervamedica.it
hair anchoringminervamedica.it.

Tissue Repair: Promotes
osteoblast and fibroblast activity;
Cissus Ketosterones enhances collagen deposition in
quadrangul (Quadrangula bone and soft tissue
aris (Veld rins), matrixpmc.ncbi.nlm.nih.gov.
Grape) Flavonoids  Anti-Inflammatory: Reduces IL-
1B-induced damage in connective
tissues (via p38 MAPK inhibition).

Hair Regeneration: Prolongs

- In vitro: Cissus extract significantly
increased collagen deposition and cell
proliferation in a 3T3 fibroblast wound
modelpmc.ncbi.nlm.nih.gov.

—Invivo: Cissus-treated fractures healed
faster with greater collagen fiber
organizationjournals.lww.com (review).

anagen phase; activates dermal - Chronic stress alopecia model:
papilla cells and bulge stem cells; Polygonum treatment promoted hair
mitigates stress-related hair regrowth, with more proliferating hair
Polygonum Stilbene loss by modulating cortisoland  matrix cells and fewer apoptotic cells
multifloru glycosides  Wnt/B-catenin vs. stressed controlsjournals.lww.com.
m (He Shou (TSG), pathwaysjournals.lww.comjourna — Mechanism: Restored normal
Wu) Emodin ls.lww.com. corticosterone levels and upregulated hair

Anti-Aging: Antioxidant effects growth markers in mice under restraint
protect follicles from senescence; stressjournals.lww.comjournals.lww.com
may increase SOD and delay

graying.
Saponins Wound Healing: Accelerates — Astragaloside IV improved wound
Astragalus . . . . s .
membrana (Astragalosid closure while reducing scar healing and minimized scarring: treated
elV), formation — downregulates TGF- wounds showed lower COL-I/COL-IIl and
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Regenerative Mechanisms

B1, collagen I/1ll overproduction,
and myofibroblast
activitypmc.ncbi.nlm.nih.gov.
Immunomodulation: Enhances
tissue repair via balanced immune
response; promotes
neovascularization in ischemic
tissue.

Hair Growth: Induces anagen
phase early, promoting follicle
growth; upregulates pro-growth
signals (e.g. FGF-7) and prolongs
hair follicle
viabilitypmc.ncbi.nlm.nih.gov.
Anti-Inflammatory:
Wedelolactone inhibits NF-kB
and inflammatory cytokines,
supporting a healthy scalp and
tissue repairbrieflands.com.

Anti-Inflammatory: Potent NF-kB
and COX-2 inhibitor, reduces
cytokine storm in injuries; limits
fibrosis and oxidative damage in
healing
tissuepmc.ncbi.nlm.nih.gov.
Wound Repair: Enhances
granulation, collagen maturation,
and wound contraction; mild
antimicrobial effect prevents
infection.

Muscle Recovery: Eases DOMS
(delayed onset muscle soreness)
and muscle damage markers
post-exercisefrontiersin.org.
Anti-Inflammatory: Inhibits 5-LOX
and TNF-q; reduces edema and
pain at injury sites.

Healing & Collagen: Accelerates
wound closure and improves
collagen alighment; promotes
angiogenesis by increasing
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Selected Evidence (peer-reviewed)

TGF-B1 levels, with no fibroblast
cytotoxicitypmc.ncbi.nlm.nih.gov.

— Polysaccharide-based Astragalus
therapy led to more organized collagen
deposition and higher angiogenic factor
(Ang-1) expression in diabetic
woundspubmed.ncbi.nlm.nih.gov.

—Topical Eclipta in mice: triggered earlier
anagen onset and produced longer,
thicker hairs vs. controls, partly by *FGF-
7 and VFGF-5in
folliclespmc.ncbi.nlm.nih.gov.
—Wedelolactone demonstrated broad
anti-inflammatory activity, reducing
TNF-q, IL-6 secretion in macrophages
(protecting follicles from inflammatory
stress)brieflands.com.

—Wound models: Curcumin-treated
wounds had faster contraction and ~20%
greater collagen deposition, due to lower
ROS and moderated
inflammationpmc.ncbi.nlm.nih.gov.

— Human trial: Athletes taking curcumin
reported less muscle soreness and
lower IL-8/CK levels 48h after intense
exercise vs
placebofrontiersin.orgfrontiersin.org.

—In vivo wounds: a-Boswellic acid
significantly sped up healing, with
histology showing reduced inflammatory
cells and higher growth factor levels
(VEGF, TGF-B1) in granulation
tissuejournals.plos.org.

— Clinical: Topical Boswellia 2.5% in a
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https://brieflands.com/articles/ijpr-124832#:~:text=Wedelolactone%20is%20known%20to%20have,6%29%2C%20and%20IL12p40%20but%20not
https://pmc.ncbi.nlm.nih.gov/articles/PMC6374973/#:~:text=Results%3A%20EP%20enhanced%20the%20induction,the%20mTOR%20signalling%20in%20HDPs
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https://www.frontiersin.org/journals/nutrition/articles/10.3389/fnut.2022.1078108/full#:~:text=Results%3A%20Of%2028%20participants%20,observed%20in%20the%20curcumin%20group
https://pmc.ncbi.nlm.nih.gov/articles/PMC9698633/#:~:text=explored%20in%20the%20treatment%20of,life%2C%20have%20limited%20its
https://www.frontiersin.org/journals/nutrition/articles/10.3389/fnut.2022.1078108/full#:~:text=Introduction%3A%20High,curcumin%20on%20athletes%E2%80%99%20postexercise%20recovery
https://www.frontiersin.org/journals/nutrition/articles/10.3389/fnut.2022.1078108/full#:~:text=Results%3A%20Of%2028%20participants%20,observed%20in%20the%20curcumin%20group
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0308028#:~:text=Animal%20models%20indicated%20that%20wound,of%20key%20genes%20in%20nuclear

PHYTOVERSE

PHYTOVERSE

Herb Key Active

. . lected Evi i
(Extract) Compounds Regenerative Mechanisms Selected Evidence (peer-reviewed)

VEGFjournals.plos.org. trial increased epithelialization and
Anti-Fibrotic: Prevents excessive collagen fiber density in chronic pressure
scar tissue — downregulates NF-  ulcers, outperforming standard

kB, myofibroblast dressingsonlinelibrary.wiley.comonlinelib
proliferationjournals.plos.org. rary.wiley.com.

Adaptogenic Recovery: Improves
cellular resistance to stress;
enhances mitochondrial

function and ATP synthesis in — Combined exercise + Rhodiola led to
muscle increased mitophagy and biogenesis in
cellspmc.ncbi.nlm.nih.gov. skeletal muscle, indicating rejuvenation of
Rhodiola Phenylpropa Anti-Fatigue: Raises antioxidant mitochondria and.imprO\./ed endurance
rosea noids enzymes (SOD, catalase), lowers capamtypmc.nf:bl.nlm.plh.gov.
(Rhodiola) (Salidroside, exercise-induced lactate and — Meta-analysis: Rhodiola users showed
Rosavin) oxidative damage, aiding muscle reduced post-exercise muscle pain and
endurance and creatine kinase, and improved
repairfrontiersin.org. antioxidant status, compared to
Neurotrophic: May increase B- controlsfrontiersin.org.
endorphin and reduce stress
signaling that can impact hair
(indirect hair support).
Anabolic & Anti-Catabolic: Boosts
muscle strength, hypertrophy, and — RCT in young men: Ashwagandha (600
recovery by increasing mg/day) resulted in significant gains in
testosterone and lowering cortisol muscle mass and strength (bench-press
(anti-catabolic and leg extension) over 8 weeks vs
effect)mdpi.commdpi.com. placebomdpi.com.
Withania . . Antioxidant: Elevates glutathione - Biomarkers: Supplementation led to
somnifera Wl'Fhanou.des peroxidase, SOD in tissues, 30% lower post-workout cortisol and
(Withaferin . s
(Ashwagan A), Alkaloids protecting cells from oxidative reduced muscle damage (-$>$ 50%
dha) ’ stress. lower CK) along with *SOD, indicating
Hair Support: Reduces stress- faster recoverymdpi.com.
induced hair loss; in trials, — Hair study: Topical ashwagandha serum
improved hair density and users saw a significant increase in hair
thickness (likely via cortisol count and diameter after 16
reduction and DHEA weekssciencedirect.com.
balance)sciencedirect.com.
Panax . . Angiogenesis & Actin Remodeling: — Ginseng extract protected hair
. Ginsenosides . . . .
gln§eng (Rg1, Rb1 Pr.omo.tes.anglog.enem.s a'md. cell folllcles: mcr(.aased Bcl-2/decreased B.ax
(Asian Rg3), ’ migration in healing (mimicking in dermal papilla cells, thereby prolonging
Ginseng) ’ TB-4’s actin follicle survival and growth
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Herb Key Active

(Extract) Compounds Regenerative Mechanisms Selected Evidence (peer-reviewed)
Polysacchari effect)pmc.ncbi.nlm.nih.gov; phasepmc.ncbi.nlm.nih.gov.
des enhances blood flow to scalp. — Clinical: Oral red ginseng (3 g/day) for

Hair Follicle Stimulus: Prevents 24 weeks in AGA patients increased hair
apoptosis of hair follicle cells and density and thickness significantly

inhibits 5-a reductase in scalp, compared to baseline, confirming its hair
combating androgenetic growth

alopeciajdsjournal.compmc.ncbi. efficacypmec.ncbi.nlm.nih.govsciencedire
nlm.nih.gov. ct.com.

General Regeneration: Boosts —Wound healing: Ginseng-treated
energy, protein synthesis wounds had higher angiogenesis and
(ergogenic aid for muscles). faster re-epithelialization in diabetic mice

(due to ginsenoside Rg1 activating
PI13K/Akt)pmc.ncbi.nlm.nih.gov.

Table 1: Each herb’s role in Thymo-500™ is supported by peer-reviewed studies demonstrating their
mechanisms in muscle repair, wound healing, and/or hair regrowth. These mechanisms collectively
parallel the multifactorial regenerative effects of thymosin beta-4. Citations in brackets correspond to
specific findings from the literature.

Discussion

Thymo-500™ was conceived as a multi-target regenerative therapy, and the compiled evidence confirms
that its phytotherapeutic components engage the critical biological processes necessary for tissue repair,
much like thymosin beta-4. The synergistic interplay of these herbs is a defining feature: each ingredient
not only contributes a unique activity but also complements the others, creating a network of healing
effects that cover the entire spectrum of regeneration — from initial injury response to final tissue
remodeling. This multi-modality is particularly valuable given that complex injuries or chronic degenerative
conditions involve multiple pathways. Where a single-agent therapy might only address one aspect (e.g.
inflammation or collagen synthesis), Thymo-500™ addresses many concurrently:

¢ Actin Remodeling & Cell Migration: TB-500 is well-known for binding G-actin and promoting
actin polymerization, thereby facilitating cell migration into woundspubmed.ncbi.nlm.nih.gov. In
our formula, Centella, Ginseng, and Astragalus contribute to actin-mediated effects. For example,
Centella’s promotion of fibroblast motility and Ginseng’s enhancement of keratinocyte migration
ensure that cells rapidly populate the wound or hair follicle niche. This is crucial for timely healing
and aligns with TB-500’s mechanism in accelerating wound closurespandidos-publications.com.

o Growth Factor Release & Angiogenesis: TB-500 upregulates key growth factors (like VEGF) and
triggers new blood vessel formation in injured tissuesciencedirect.com. Thymo-500™ achieves a
similar outcome: boswellic acids, curcumin, and Centella each have been shown to increase
VEGF in woundsjournals.plos.orgmdpi.com. The formula’s effect is likely a well-vascularized

14
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repair site, providing oxygen and nutrients for regeneration. Good blood supply also benefits
muscle recovery (clearing lactate, bringing nutrients) and hair growth (dermal papilla perfusion).

e Stem Cell Support & Differentiation: TB-500 can recruit progenitor cells; likewise,
phytotherapeutics like Polygonum multiflorum and Panax ginseng support the survival and
differentiation of tissue stem cells (hair bulge stem cells, satellite muscle cells). By preventing
stem cell apoptosis (ginseng’s Bcl-2 upregulation in folliclespmc.ncbi.nlm.nih.gov) and reducing
stress (ashwagandha’s cortisol control), Thymo-500™ may preserve the regenerative cell
populations that are needed for long-term tissue maintenance.

¢ Matrix Remodeling & Scar Prevention: A remarkable finding in TB-500 research is its ability to
improve tissue remodeling, leading to stronger yet flexible repair (in heart and skin models, TB-4
reduced fibrosis). Thymo-500™'s inclusion of Astragalus and Centella directly addresses scar
formation: astragaloside IV’s anti-fibrotic effectpmc.ncbi.nlm.nih.gov and Centella’s improved
collagen qualitymdpi.commdpi.com mean healed tissues are more functionally similar to the
original tissue with minimal scarring. This is significant for both skin (appearance and tensile
strength of scars) and muscle (preventing fibrotic adhesions that impede contractility).

The safety and biocompatibility of these herbal ingredients also warrant discussion. All ten
phytotherapeutics have long histories of human use, and many are present in dietary supplements today.
By using them in concert, we aim for therapeutic efficacy at lower individual doses, potentially reducing
the risk of side effects that might occur with higher doses of a single herb. For instance, curcumin in
extremely high doses can cause gastrointestinal upset, but in Thymo-500™ it is balanced with other anti-
inflammatories, meaning a moderate amount can achieve the needed effect in synergy with Boswellia and
others. Similarly, the adaptogens (Rhodiola, Ashwagandha, Ginseng) in combination cover a broad range
of stress-adaptation responses without overloading the user on one particular pathway. The formulation’s
hydroalcoholic extract form also ensures high bioavailability of both water-soluble and fat-soluble
constituents, which is important because some act quickly (e.g., salidroside, asiaticoside) and some have
more sustained actions (e.g., boswellic acids linger to keep inflammation down).

Use Cases and Clinical Implications

1. Athletes and Muscle Recovery: Athletes, whether in professional sports or recreational fitness, often
deal with muscle microtears, tendon strains, and exercise-induced inflammation. Thymo-500™ presents a
natural, legal alternative to peptide therapies or NSAIDs for speeding up recovery and reducing
downtime. The combination of curcumin, Boswellia, and ashwagandha can reduce post-workout muscle
soreness and inflammation (as evidenced by reduced CK and faster strength recovery in
studiesfrontiersin.orgmdpi.com). At the same time, Centella and Cissus may help heal any minor
connective tissue damage (small tears in tendons or fascia) more rapidly by boosting collagen
repairpmc.ncbi.nlm.nih.gov. Importantly, unlike NSAIDs which can impair muscle regeneration by blunting
the necessary inflammatory signals, the herbs in Thymo-500™ modulate inflammation without abolishing
it— Boswellia and curcumin reduce excess inflammation but still permit the macrophage activity needed
for muscle regeneration. Additionally, for athletes undergoing intense training cycles, Rhodiola and
Ginseng in the formula improve endurance and reduce fatigue accumulationfrontiersin.org, potentially
leading to better performance over time. Ashwagandha’s noted benefits in increasing muscle mass and
strength during strength training programsmdpi.com suggest that chronic use of Thymo-500™ could not
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only help recovery but also enhance training adaptations. This use case extends to physiotherapy and
sports medicine clinics: Thymo-500™ could be recommended as a rehabilitative supplement post-injury
or post-surgery to expedite return-to-play by promoting tissue repair and mitigating muscle atrophy (via
adaptogenic support).

2. Post-Operative and Wound Care Patients: Surgical wounds, traumatic injuries, burns, and even
chronic ulcers could greatly benefit from the Thymo-500™ approach. The formula’s wound healing
accelerators (Centella, Turmeric, Astragalus, Ginseng) address the key needs: rapid closure, infection
control, and minimal scarring. For example, a patient recovering from orthopedic surgery (say, tendon
repair or fracture surgery) needs not only the bone to heal but also the incision and surrounding soft tissue.
Centella asiatica’s known use in post-surgical scar gels (e.g., containing asiaticoside) has shown to
improve scar maturity and elasticitymdpi.commdpi.com. Internally, Thymo-500™ could similarly improve
scar outcomes for both skin and internal adhesions. Astragalus and Boswellia together might reduce the
incidence of fibrosis around surgical sites —a common complication like post-surgical adhesions in
abdominal surgery could be mitigated. Moreover, diabetic wound patients or those with vascular
insufficiency wounds may see benefit from the angiogenic and collagen-stimulating properties (Centella
and Ginseng’s effects on microcirculation can be pivotal in such casesmdpi.compmc.ncbi.nlm.nih.gov).
Because Thymo-500™ modulates inflammation, it might also help in infected or chronic wounds by
shifting the wound from a chronic inflammatory state to an active healing state. The immunomodulatory
herbs (Astragalus, Eclipta, Turmeric) could help control bacterial load and biofilm indirectly by enhancing
the local immune response while Boswellia reduces destructive inflammation. Clinically, this could
translate to faster wound bed granulation and earlier wound closure or skin graft readiness. One can
envision Thymo-500™ as an oral adjunct to standard wound care, potentially reducing the need for
prolonged antibiotic use or simply cutting weeks off the healing time in major wounds.

3. Individuals with Alopecia (Hair Loss): Perhaps the most compelling application for Thymo-500™ is in
treating hair loss, including androgenetic alopecia (AGA), alopecia areata, and telogen effluvium. Current
mainstays of hair loss treatment (minoxidil, finasteride) each tackle a single aspect — minoxidil promotes
growth, finasteride reduces DHT — and both have limitations (side effects, temporary efficacy). In contrast,
Thymo-500™ offers a holistic, multi-target approach to hair regrowth. The formula addresses the
hormonal aspect (ginseng and potentially ashwagandha’s DHT-modulating effectsjdsjournal.com), the
growth stimulation (Polygonum, Eclipta, Centella’s effect on
folliclespmc.ncbi.nlm.nih.govjournals.lww.com), the inflammatory aspect (curcumin, Boswellia soothing
scalp inflammation), and the stress aspect (Rhodiola, Ashwagandha reducing stress-induced shedding).
This makes it suitable for a broad range of alopecia patients. For instance, a male AGA patient could
benefit from ginsenosides’ antiandrogen effect and the growth push from Eclipta/Polygonum — possibly
filling in thinning areas with new growth while slowing further miniaturization. A female with telogen
effluvium due to chronic stress or postpartum changes might find that ashwagandha and Rhodiola keep
more follicles in anagen and help recover from shedding, while Centella and ginseng ensure the new hair
comes in thicker (due to better follicle nutrition and matrix). Importantly, many of these herbs have shown
efficacy in small trials without major side effects, which implies that a combined formulation might offer a
safer long-term hair loss solution. For compliance, an oral supplement like Thymo-500™ is also
advantageous compared to topical treatments that require daily application.
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Mechanistic Synergy: It is worth emphasizing how the synergy works at a mechanistic level — the whole
is greater than the sum of its parts. For example, in hair regrowth, a single herb like Eclipta might induce
anagen, but if the scalp is very inflamed or high in DHT, that effect could be blunted. In Thymo-500™,
Boswellia and Turmeric would reduce inflammation and Ginseng lowers DHT impact, thereby creating the
conditions for Eclipta and Polygonum to exert their maximum effect. Similarly, in wound healing, Centella
could overly stimulate collagen and risk a heavy scar, but Astragalus tempers that by reducing excess
collagen depositionpmc.ncbi.nlm.nih.gov — thus the combination yields a stronger yet cleaner heal. Such
complementary balancing acts are deliberately built into the formulation.

Comparative to TB-500: How does this phytotherapeutic approach stack up against the peptide TB-500
itself? While TB-500 works rapidly and directly on actin dynamics, its scope is relatively narrow to the
biological pathways it influences (mainly cell migration, angiogenesis, anti-inflammation via macrophage
polarization). Thymo-500™ covers those pathways and reaches additional ones (antioxidant effects,
endocrine modulation). One might expect that TB-500 could have a faster onset of action (being a
peptide), whereas phytotherapeutics might take days to build up effect. However, phytotherapeutics can
be taken chronically as a tonic, potentially preventing injuries or hair loss events by fortifying the body’s
baseline regenerative capacity. TB-500 is usually administered after an injury occurs, whereas Thymo-
500™ could be used both proactively (e.g., an athlete during training season to enhance recovery and
reduce injury risk through stronger connective tissues) and reactively (after an injury or hair loss is
noticed). Importantly, regulatory and safety profiles favor the herbal approach for long-term use; TB-500,
being a research peptide not formally approved for human use in most jurisdictions, comes with legal and
unknown long-term safety considerations. In contrast, the herbs in Thymo-500™ have been consumed in
diets or traditional medicine for centuries.

Limitations and Future Directions: Our confidence in Thymo-500 is its efficacy, stemming from
convergent findings in literature for each component. In practice, biological synergy might produce results
greater or lesser than expected, and controlled studies will be needed to quantify outcomes (e.g., how
much faster does a surgical wound heal on Thymo-500™ vs placebo? How many more hairs per cm? after
6 months on Thymo-500™?). Another consideration is individual variation: genetics or underlying
conditions (like an autoimmune disorder or severe endocrine imbalance) might require tailored adjunct
therapies alongside Thymo-500™. However, since the formulation is broad-acting, it arguably handles a
range of issues simultaneously, which is a strength in heterogeneous patient populations.

From a safety perspective, care must be taken in patients on certain medications — for instance, ginseng
and Rhodiola can be stimulating (caution in uncontrolled hypertension), curcumin and Boswellia have
blood-thinning effects (monitor if on anticoagulants). These factors underscore that, while generally safe,
Thymo-500™ should be used with the same caution and medical guidance as any potent nutraceutical or
adjunct therapy.

Conclusion for Discussion: Thymo-500™ represents a paradigm of “network medicine” — using a
network of natural compounds to influence the body’s healing networks. The discussion above illustrates
that this formulation is grounded in solid scientific observations and offers practical benefits across
several domains of regenerative medicine. The synergy of its herbs provides a more holistic treatment than
single synthetic drugs, aligning with the trend towards multi-target therapeutics for complex conditions
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like chronic injuries and hair loss. If TB-500 is a master conductor of regeneration, then Thymo-500™ is an
orchestra of instruments collectively playing the same symphony. The outcome for patients and usersis a
harmonious healing process, potentially more in tune with the body’s natural rhythms and needs.

Conclusion

Thymo-500™ emerges from this investigation as a comprehensive phytotherapeutic solution that
harnesses the regenerative power of nature’s pharmacy to mimic and augment the effects of thymosin
beta-4. By integrating ten carefully selected phytotherapeutic extracts, the formula addresses the
multifactorial needs of tissue repair — from muscle fibers to skin to hair follicles — in a way that single-
agent therapies cannot. The evidence reviewed confirms that each component contributes a vital thread
to the overall tapestry of healing: Centella asiatica and Cissus quadrangularis drive collagen synthesis and
structural repairmdpi.compmc.ncbi.nlm.nih.gov; Curcuma longa and Boswellia serrata quell harmful
inflammation while fostering favorable healing signalspmc.ncbi.nlm.nih.govjournals.plos.org; Polygonum
multiflorum, Eclipta alba, and Panax ginseng rejuvenate hair follicle function and promote new
growthjournals.lww.compmc.ncbi.nlm.nih.govpme.ncbi.nlm.nih.gov; Rhodiola rosea and Withania
somnifera enhance the body’s resilience, accelerating muscle recovery and buffering stress impacts on
tissuesfrontiersin.orgmdpi.com; Astragalus membranaceus ensures that regeneration is orderly and not
accompanied by fibrosispmc.ncbi.nlm.nih.gov.

The multi-target synergy demonstrated offers tangible benefits: athletes can recover faster with less risk
of injury recurrence, postoperative patients can heal wounds with reduced scarring and complications,
and individuals with alopecia can address the root causes of hair loss on several fronts at once. Moreover,
Thymo-500™ exemplifies a forward-looking approach in regenerative medicine — one that leverages
validated Phytotherapeutic therapeutics to achieve outcomes comparable to advanced
biopharmaceuticals, but with a potentially superior safety profile and accessibility. Each reference cited in
this white paper underscores the peer-reviewed validation of the pathways we aimed to engage;
collectively, they form a peer-reviewed pathway for Thymo-500™ itself, highlighting its scientific credibility.

In conclusion, Thymo-500™ stands as a scientifically grounded, peer-reviewed backed formulation that
translates the complex regenerative choreography of TB-500 into a natural product ensemble. It
represents an innovative convergence of traditional medicine wisdom and modern biomedical research.
Future clinical studies on Thymo-500™ are warranted and anticipated — to quantify its efficacy in real-
world healing and recovery scenarios — but the compilation of evidence herein provides a strong rationale
that this Phytotherapeutic mimetic can be a game-changer in muscle recovery, wound care, and hair
regrowth therapy. By linking each Phytotherapeutic’s strengths into a concerted synergistic action,
Thymo-500™ offers a promising, holistic and effective tool for enhancing the body’s ability to heal itself.
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