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Mushrooms: A Foundational Dietary Support System

Shiitake, maitake, and oyster mushrooms strengthen bones and joints by providing plant-based Vitamin D2 to boost calcium

absorption, delivering essential minerals for collagen and bone mineralization, and reducing joint inflammation via powerful

antioxidants like ergothioneine. While they work together as a foundational dietary support system, each variety offers

unique biochemical mechanisms that benefit your skeletal system.

Vitamin D2 Pipeline Collagen Framework
Mushrooms are the only produce- Copper, zinc, and selenium in these
aisle item containing ergosterol—a mushrooms serve as vital
UV-convertible precursor to cofactors for the enzymes that knit
Vitamin D2, which drives calcium collagen fibers together, forming
and phosphorus absorption into the flexible matrix of bone and
bone. cartilage.

Joint Inflammation Defense

Beta-glucans and the rare
antioxidant ergothioneine actively
neutralize oxidative stress in joint
tissues, countering the chronic
inflammation that accelerates joint
degradation.



Mushroom Variety Breakdown

Each mushroom species contributes distinct active compounds that target specific aspects of skeletal health.

Mushroom

Core Bone & Joint Specialization

Primary Active Nutrients

Shiitake (Lentinula edodes)

Maitake (Grifola frondosa)

Oyster (Pleurotus ostreatus)

Collagen Scaffolding & Density
Maintenance

Calcium Absorption & Bone
Mineralization

Joint Protection & Anti-Inflammatory
Action

Copper, Zinc, Linoleic acid,
Polysaccharides

High baseline Vitamin D2, Beta-
glucans, Phosphorus

Ergothioneine, Potassium, Amino acid
profile



v SHITAKE

The Collagen Builder

Shiitake mushrooms contain exceptionally high amounts of copper. Copper acts as a
biochemical "glue" for an enzyme called lysyl oxidase, which links collagen and elastin
together to form the flexible structural scaffolding of your bones and joint cartilage.

Without Sufficient Copper

Bones become brittle regardless of how much calcium you consume—copper is
essential for structural integrity of the collagen matrix.

Trabecular Bone Protection

Rodent research published on PubMed shows that UV-exposed shiitake intake
prevents the loss of trabecular bone structure—the spongy internal bone tissue
critical for overall bone density.




The Calcium Vehicle

Maitake mushrooms often boast some of the highest baseline levels of Vitamin D2 among wild and cultivated
fungi. According to UCLA Health, a single cup of maitake mushrooms can provide massive amounts of your daily
required Vitamin D without needing additional UV exposure.

Vitamin D2 Superiority

Among cultivated fungi, maitake has some of the highest baseline Vitamin D2 levels,
requiring no additional UV activation for meaningful dietary impact.

Phosphorus & Potassium

2 Essential minerals that help regulate bone remodeling—the lifelong
process of breaking down old bone tissue and replacing it with dense,
new cells.

Bone Remodeling Regulation

By supplying the mineral co-factors for remodeling,

3 maitake supports the continuous cycle that keeps
bone tissue dense, vital, and structurally intact
throughout life.




I~ OYSTER

The Joint Inflammatory Shield

Oyster mushrooms are rich in ergothioneine, a potent antioxidant heavily concentrated in
areas of the body subject to high oxidative stress, like joints. Medical literature on Medicine
Net underscores that oyster mushrooms actively diminish the body's release of inflammatory
markers.

Ergothioneine

A rare, highly stable amino acid antioxidant that actively neutralizes oxidative stress
specifically within joint tissues, offering both relief and preventative protection.

Inflammatory Marker Reduction

Oyster mushrooms offer relief and preventative protection for inflammatory joint
conditions like rheumatoid arthritis by diminishing the body's release of damaging
inflammatory compounds.




<= BOTANICAL & FIBER COMPLEX

Beta-Glucan, Pine Bark, Boswellia & Marine Collagen

These four ingredients work through distinct yet highly complementary biochemical pathways to protect, rebuild, and soothe your
musculoskeletal system. While marine collagen provides the physical raw materials to rebuild tissues, the other three botanical and fiber
components target the biochemical sighaling cascades that regulate inflammation, cellular aging, and bone remodeling.

Beta-Glucan

Balances bone metabolism by suppressing osteoclasts,
encouraging osteoblast maturation, and modulating
inflammatory cytokines that erode joint tissue.

Boswellia Serrata

Derived from frankincense resin, its active compound AKBA
suppresses the 5-LOX pathway, halting leukotrienes and
blocking the chemical destruction of joint cartilage.

Pine Bark Extract

Rich in procyanidins and bioflavonoids, it scavenges reactive
oxygen species, blocks cartilage-destroying MMP enzymes,
and stimulates natural hyaluronic acid production.

Marine Collagen

Type | collagen hydrolysates break into ultra-fine, highly
bioavailable peptides that signal chondrocytes and
osteoblasts to build fresh connective tissue.



¢ DEEP DIVE

Beta-Glucan: Balancing Bone Remodeling & Immune Health

Beta-glucans are complex structural polysaccharides that primarily protect skeletal structure by balancing bone metabolism through multiple

complementary mechanisms.

1 Suppresses Bone Loss 2  Encourages Bone Synthesis
Downregulates osteoclast Early non-clinical data suggests
differentiation—the cells responsible certain strains can boost osteoblast
for breaking down bone tissue— maturation: the specific cells
directly preventing bone resorption. responsible for building new, dense

bone tissue.

3 Modulates Inflammatory Erosion

By training the innate immune system, beta-glucans help reduce circulating systemic
inflammatory cytokines like TNF-a, which otherwise attack and erode joint tissues.

Primary Target

Bone Remodeling

Main Mechanism

Inhibits osteoclasts / promotes osteoblasts

Structural Outcome

Prevents bone density loss



© DEEP DIVE

Pine Bark Extract: Antioxidant Protection &
Microcirculation

Pine bark extract (often studied as Pycnogenol) is a potent antioxidant powerhouse rich in procyanidins and
bioflavonoids that targets joint tissue preservation through three distinct pathways.

Neutralizes Oxidative Stress

1 Acts as a cellular shield, scavenging the reactive oxygen species (ROS) that contribute to
joint aging, tissue deterioration, and cartilage wear.

Blocks Destructive Enzymes

2 Inhibits matrix metalloproteinases (MMPs)—the specific cartilage-
destroying enzymes that break down your natural collagen matrix.

Stimulates Natural Lubrication

3 Clinical studies indicate it can trigger your body's
native production of hyaluronic acid and collagen
within the joint space, aiding movement mechanics.



¢ DEEP DIVE

Boswellia Serrata: Powerhouse
Inflammatory Management

Derived from frankincense resin, Boswellia serrata functions as a highly effective natural soothing
agent for painful, stiff joints via its active compound AKBA.

Targeted 5-LOX Inhibition Halts Cartilage Erosion

AKBA (acetyl-11-keto-B-boswellic acid) Like pine bark, Boswellia blocks human
suppresses the 5-lipoxygenase (5-LOX) leukocyte elastase and MMPs, halting the
pathway, stopping the production of painful chemical destruction of joint cartilage
leukotrienes that cause acute joint before it progresses.

stiffness.

Mitigates Osteoporosis Signaling

AKBA's reduction of TNF-a subsequently lowers the activity of the signaling molecules that
trigger bone-density loss, protecting the skeletal framework long-term.




© DEEPDIVE

Marine Collagen: Structural Raw Materials

Marine collagen provides the fundamental structural architecture necessary for tissue elasticity and resilience. As the most bioavailable form of

collagen, it delivers directly to where the body needs it most.

1 Bioavailable Peptides 2  Signals Tissue Repair
Marine source Type | collagen These peptides actively travel to
hydrolysates break down into ultra- cartilage and bone structures, where
fine peptides that are highly they function as physical signaling
bioavailable and easily absorbed into molecules that prod chondrocytes and
the bloodstream—more efficiently osteoblasts into building fresh
than other collagen sources. connective tissue.

3 Reinforces Bone Matrix

Collagen constitutes roughly 90% of the organic matrix of bone. Absorbing these
amino acids helps maintain a flexible framework that prevents bones from becoming
brittle or fractured.

Primary Target

Extracellular Matrix

Main Mechanism

Provides direct amino acid building blocks

Structural Outcome

Rebuilds bone density & cartilage



Botanical Complex: Combined Effects Summary

Ingredient Primary Target Main Mechanism Structural Outcome

Beta-Glucan Bone Remodeling Inhibits osteoclasts / promotes Prevents bone density loss
osteoblasts

Pine Bark Joint Tissue & Stress Neutralizes ROS / blocks MMP Halts cartilage wear
enzymes

Boswellia Inflammatory Paths Suppresses 5-LOX & Alleviates joint pain &
leukotrienes stiffness

Marine Collagen Extracellular Matrix Provides direct amino acid Rebuilds bone density &

building blocks cartilage



< ADVANCED COMPLEX

Hyaluronic Acid, Spirulina, Green-Lipped Mussels &
Zeaxanthin

These four compounds form a comprehensive defense system that targets both the mechanical wear and the biological inflammation
behind joint degeneration and bone loss—combining structural lubrication, cartilage preservation, and cellular regulation to balance bone
remodeling.

Hyaluronic Acid Green-Lipped Mussels

Acts as a mechanical lubricant and shock absorber within the Q Supplies glycosaminoglycans and the rare ETA omega-3 lipid,
joint capsule, restoring synovial fluid viscosity and safely blocking both COX and LOX inflammatory pathways
downregulating catabolic cartilage-degrading enzymes. without gastrointestinal side effects.

Spirulina Zeaxanthin

Stimulates osteoblast populations and boosts osteocalcin O\ Suppresses osteoclast formation at a cellular level and is
gene expression while supplying Vitamin K2, calcium, and linked in human epidemiological studies to significantly higher

magnesium for bone mineral homeostasis. bone mineral density in the femoral neck and hip.



O DEEP DIVE

Hyaluronic Acid & Green-Lipped Mussels

Hyaluronic Acid (HA)

Hyaluronic acid acts primarily as a mechanical lubricant and
shock absorber within the joint capsule.

Synovial Fluid Viscosity: HA restores the natural thick, gel-
like quality of synovial fluid, drastically minimizing
mechanical friction between grinding bones during
movement.

Chondroprotection: Clinical studies verified by researchers
from Pro Sports Medicine show that HA binds to CD44
receptors on joint cells, downregulating catabolic enzymes
(like MMP-3 and MMP-13) that otherwise eat away at type-
Il collagen and the cartilage matrix.

Green-Lipped Mussels (GLM)

Harvested sustainably from New Zealand, green-lipped
mussels provide a dual-action matrix of raw structural building
blocks and rare lipids.

Cartilage Rebuilding: Rich in glycosaminoglycans (GAGS),
including chondroitin sulfate, serving as raw materials that
chondrocytes use to rebuild and repair damaged cartilage
tissue.

Unique ETA Omega-3: Eicosatetraenoic acid (ETA) is not
found in standard marine oils. Research compiled by
Arthritis UK notes these lipids safely block both COX and
LOX inflammatory pathways, reducing joint swelling and
stiffness without typical NSAID side effects.



© DEEP DIVE

Spirulina & Zeaxanthin

Spirulina

A nutrient-dense blue-green alga that targets
bone density preservation and systemic immune
modulation.

Osteoblast Stimulation: Preclinical trials
published in PubMed Central reveal spirulina
supplementation increases osteoblast
populations while signaling higher gene
expression of osteocalcin, a vital protein
required for bone mineralization.

Bone Mineral Homeostasis: Contains a
natural balance of Vitamin K2, calcium, and
magnesium to map minerals into the
trabecular bone microarchitecture, and helps
reprogram pro-inflammatory macrophages to
an anti-inflammatory state.

Zeaxanthin

A powerful antioxidant carotenoid that controls
cellular remodeling and mitigates oxidative stress
within bone marrow.

Osteoclast Inhibition: In vitro research shows
zeaxanthin works at a cellular level to suppress
osteoclast formation, preventing accelerated
bone resorption.

Density Retention: Human epidemiological
studies in PubMed connect higher plasma
zeaxanthin with significantly lower risk of
osteoporosis and higher baseline bone
mineral density (BMD) in the femoral neck and
hip.



Bone vs. Joint Mechanism Comparison

Supplement

Primary Target

Main Structural / Biological

Mechanism

Key Benefit

Hyaluronic Acid

Green-Lipped

Mussels

Spirulina

Zeaxanthin

Joint Space

Cartilage Matrix

Trabecular Bone

Bone Mass Cellularity

Re-establishes synovial fluid
viscosity; acts as a shock absorber

Supplies natural GAGs and ETA to
soothe inflammation and repair tissue

Stimulates osteoblasts and raises
bone mineralization markers

Counteracts oxidative stress;
suppresses overactive osteoclast
breakdown

Reduces mechanical
friction

Rebuilds cartilage
structure

Increases bone
mineral density

Preserves bone mass
& cartilage



Astaxanthin, Horsetail, Glycine & Boron

These four ingredients work synergistically to stimulate collagen production, reduce inflammatory tissue destruction, and regulate

bone-building minerals. Together, they target both the hard mineral matrix of the bone and the flexible, shock-absorbing cartilage
of the joints.

Glycine

The most abundant amino acid in the body—structural
foundation for connective tissues. Every third amino acid
in collagen's molecular structure must be glycine.

Boron

A trace mineral that extends the lifespan of Vitamin D3
and steroid hormones while dramatically reducing calcium
and magnesium excretion through urine.

Horsetail

Extraordinarily high in bioavailable silica (silicon), which
stabilizes collagen strands and initiates the calcification
process necessary for bone formation.

Astaxanthin

A potent marine carotenoid that neutralizes destructive
ROS in joint tissues, blocks NF-kB inflammatory pathways,
and balances osteoblast/osteoclast activity.



¢ DEEP DIVE

Glycine & Horsetail: Building the Structural Framework

Glycine: The Primary Structural Building Block Horsetail: The Silicon Mineralizer

Glycine is the most abundant amino acid in the body and acts as Horsetail (Equisetum arvense) is renowned for its extraordinarily
the structural foundation for connective tissues. high concentration of bioavailable silica (silicon).
¢ Drives Collagen Synthesis: Collagen makes up roughly 30% of e Cross-Links Collagen: Silicon acts as structural "glue" that
bone mass and most joint cartilage. Its primary molecular stabilizes collagen strands, allowing them to form a cohesive,
structure requires a repeating sequence where every third sturdy matrix inside both cartilage and bone.
amino acid must be glycine. « Initiates Calcification: Before calcium can be deposited into
¢ Rejuvenates Chondrocytes: Research shows cellular glycine bone, a silicon-rich matrix must be present. Silicon guides the
levels are often the bottleneck for joint repair. Flooding early stages of bone mineralization, accelerating the rate of
chondrocytes with glycine accelerates regeneration of the bone formation.
extracellular matrix. o Boosts Bone Density: Clinical and animal models indicate that
e Improves Tissue Elasticity: By optimizing collagen production, adding horsetail to a standard calcium and Vitamin D regimen
glycine ensures bones retain structural flexibility to resist helps slow bone density loss and combats osteopenia.

fractures while tendons and ligaments remain resilient under
tension.
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Boron & Astaxanthin: Regulation & Protection

Boron: The Micronutrient Regulator

A trace mineral that functions as a master supervisor
for overall musculoskeletal metabolism.

¢ Extends Vitamin D & Hormone Lifespans:
Downregulates enzymes that break down Vitamin
D3 and steroid hormones (estrogen and
testosterone), maximizing calcium absorption and
protecting bone density.

* Prevents Mineral Wasting: Dramatically
decreases the amount of calcium and magnesium
excreted through urine, trapping these essential
minerals inside the body where bones can utilize
them.

¢ Protects Cartilage: Reduces pro-inflammatory
cytokines, supporting collagen synthesis and joint
flexibility while mitigating the degradation seenin
degenerative joint conditions like osteoarthritis.

Astaxanthin: The Antioxidant Shield

A potent marine carotenoid antioxidant that acts as a
protective shield for bone and joint tissues.

¢ Halts Chondrocyte Apoptosis: Neutralizes
destructive reactive oxygen species (ROS),
preserving cartilage thickness and joint
lubrication.

e Suppresses Cartilage-Eating Enzymes: Blocks
inflammatory pathways (NF-kB), downregulating
matrix metalloproteinases (MMPs) responsible
for chewing up joint cartilage during arthritis.

e Balances Bone Remodeling: Promotes
osteoblast differentiation while inhibiting
osteoclast activity, restoring healthy metabolic
balance in bone tissue.




Structural Complex: Comprehensive Summary

Supplement

Primary Target

Key Biochemical Mechanism

Structural Result

Glycine

Horsetail

Boron

Astaxanthin

Joint Cartilage &
Collagen Matrix

Bone Mineralization

Hormone & Mineral
Metabolism

Cellular Defense &
Balance

Serves as the vital amino acid
backbone for collagen assembly

Delivers organic silica to cross-link
collagen and initiate calcification

Extends Vitamin D lifespan; reduces
calcium/magnesium urinary loss

Scavenges destructive free radicals
and blocks inflammatory MMP
enzymes

Increases tissue flexibility,
cartilage volume, and joint
repair

Hardens bone tissue and
strengthens brittle skeletal
architecture

Maintains dense bone mass and
protects joints from
inflammatory stiffness

Inhibits joint degeneration and
prevents over-activation of
bone-dissolving cells



< CELLULAR PROTECTION COMPLEX

NAG, Lutein, Chondroitin & Fisetin

These four compounds work synergistically to protect cartilage from wearing down, reduce tissue-damaging inflammation, and balance
the cellular lifecycle of bone formation—targeting different biological pathways while supporting overall musculoskeletal structure and

mobility.

NAG (N-Acetyl Glucosamine)

A primary precursor for glycosaminoglycans—the core
structural molecules needed to produce and repair joint
cartilage—that also directly stimulates hyaluronic acid
production.

Fisetin

A powerful senolytic flavonoid that selectively eliminates
"zombie" senescent cells in aging joints, while stimulating
mesenchymal stem cells to differentiate into bone-building
osteoblasts.
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Chondroitin

Acts as a sponge inside the joint, drawing water and nutrients
into the cartilage matrix to maintain elasticity and shock
absorption while inhibiting MMP enzymes.

Lutein

A potent carotenoid antioxidant that shields chondrocytes
from oxidative stress, binds NF-kB inflammatory complexes,
and is clinically linked to decreased risk of cartilage defects.



¢ DEEP DIVE

NAG, Chondroitin, Fisetin & Lutein: Mechanisms

NAG (N-Acetyl Glucosamine)

Rebuilds Cartilage: Acts as a primary precursor for glycosaminoglycans
—the core structural molecules needed to produce and repair joint
cartilage.

Boosts Joint Lubrication: Directly stimulates production of hyaluronic
acid in the synovial fluid, increasing fluid thickness to cushion joints
during impact.

Calms Joint Tissue: Blocks specific inflammatory pathways that
otherwise accelerate degradation of cartilage matrix proteins.

Chondroitin

Retains Cartilage Moisture: Acts like a sponge inside the joint, drawing
water and vital nutrients into the cartilage matrix to maintain elasticity
and shock absorption.

Blocks Destructive Enzymes: Inhibits MMPs and other enzymes that
prematurely break down healthy cartilage tissue.

Regulates Bone Turnover: Emerging animal models show it balances
the OPG/RANKL signaling pathway, preserving the underlying bone
microstructure beneath your joints.

Fisetin

Clears Aging Cells: A powerful "senolytic" flavonoid that selectively
targets and eliminates senescent ("zombie") cells accumulating in aging
joints and causing chronic stiffness.

Promotes Bone Formation: Preclinical studies show fisetin stimulates
mesenchymal stem cells to differentiate into active, bone-building
osteoblasts.

Protects Bone Density: Reduces bone resorption by lowering the
expression of inflammatory cytokines like IL-6 and TNF-a.

Lutein

Protects Chondrocytes: As a potent carotenoid antioxidant, lutein
shields cartilage cells from oxidative stress and cell death.

Enhances Bone Mass: Binds to NF-kB inflammatory complexes,
simultaneously curbing bone-destroying osteoclasts while encouraging
bone calcification.

Preserves Joint Space: Clinical imaging links higher lutein intake to a
decreased risk of developing painful cartilage defects and joint space
narrowing.



NAG, Chondroitin, Fisetin & Lutein: Comparative
Overview

Compound Primary Target Main Mechanism Key Benefit
NAG Synovial fluid & Cartilage Precursor to hyaluronic acid Enhanced joint lubrication
Chondroitin Cartilage matrix Retains water; inhibits cartilage- Shock absorption &
degrading enzymes structural durability
Fisetin Bone cells & Aging joint Purges senescent cells; Preservation of bone
tissue stimulates osteoblasts density & flexibility
Lutein Chondrocytes & Mineral Neutralizes oxidative stress; Protection against bone

matrix suppresses osteoclasts and cartilage thinning



< ADVANCED AMINO COMPLEX

MSM, L-Arginine, L-Leucine, Spermidine & L-Carnosine

These five compounds work through distinct biological mechanisms to protect, repair, and strengthen bones and joints. While some act as
structural building blocks, others function as cellular signaling molecules that reduce inflammation and balance bone remodeling.

MSM L-Arginine L-Leucine

Supplies bioavailable organic sulfur for Forces osteoclasts to switch from Drives mTORC1-mediated muscle

collagen cross-linking and glycolysis to oxidative phosphorylation protein synthesis and reprograms

downregulates pro-inflammatory —preventing them from multiplying and synovial macrophages from

cytokines including IL-6 and TNF-a. degrading bone tissue. inflammatory M1 to tissue-repairing M2
state.

Spermidine L-Carnosine

Restores autophagy (cellular recycling) in chondrocytes and
suppresses RANKL-induced osteoclast maturation to prevent
age-related bone loss.

Promotes osteoblast differentiation from mesenchymal stem
cells while scavenging ROS and blocking Advanced Glycation
End-products (AGEs) that degrade collagen.
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MSM, L-Arginine & L-Leucine: Joint & Bone Signaling

MSM (Methylsulfonylmethane)

MSM primarily strengthens joints by acting
as a structural donor and powerful anti-
inflammatory agent.

o Collagen Synthesis: Supplies highly
bioavailable organic sulfur, essential for
the cross-linking of collagen and the

synthesis of glucosamine, supporting the

structure and shock-absorbing capacity
of articular cartilage.

o Inflammatory Cascade: Clinical research
shows MSM downregulates pro-
inflammatory cytokines (IL-6 and TNF-a)
and acts as a mild analgesic by blocking
pain impulses along C-nerve fibers in the
autonomic nervous system.

L-Arginine

A semi-essential amino acid that protects
bone mass and limits joint erosion through
metabolic shifts.

Osteoclast Reprogramming: Research in
journals like Annals of the Rheumatic
Diseases shows L-Arginine halts
inflammatory bone loss by forcing
osteoclasts to switch energy metabolism
from glycolysis to oxidative
phosphorylation.

Nitric Oxide Production: Serves as the
direct precursor to nitric oxide (NO), which
at controlled physiological levels
stimulates blood flow to joint tissues and
inhibits osteoclast-mediated bone
breakdown.

L-Leucine

A branched-chain amino acid (BCAA) that
works through the muscular system and
immune modulation to support the skeleton.

The "Muscle-Joint" Connection: Leucine is
the primary driver of the mTORCI1 signaling
pathway, which triggers muscle protein
synthesis. Strengthening surrounding
muscles reduces mechanical loading,
friction, and wear-and-tear on the joint.
Macrophage Reprogramming: Emerging
studies reveal leucine dampens
osteoarthritis progression by shifting
synovial macrophages from inflammatory
M1 to tissue-repairing M2 state, drastically
reducing cartilage degradation and
osteophyte formation.
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Spermidine & L-Carnosine: Cellular Defense

Spermidine L-Carnosine
A natural polyamine that targets the cellular aging A dipeptide (beta-alanine + histidine) that acts as
and degradation mechanisms within joints. an advanced antioxidant and glycation shield in

L the musculoskeletal system.
o Autophagy Reactivation: As we age,

chondrocytes lose their ability to clear away o Osteoblast Proliferation: At the cellular level,
metabolic waste. Spermidine restores carnosine promotes the differentiation of
autophagy (cellular recycling), helping mesenchymal stem cells into osteoblasts
chondrocytes survive stress and maintain a (bone-building cells), directly accelerating
healthy, intact cartilage matrix. bone mineralization and fracture healing.
o Bone Density Preservation: Animal models o Anti-AGE and Anti-ROS Shield: High

show that spermidine supplementation oxidative stress and Advanced Glycation End-
suppresses RANKL-induced osteoclast products (AGEs) break down collagen and
maturation, preventing accelerated bone loss trigger bone thinning. Carnosine actively
—making it a valuable asset against post- scavenges reactive oxygen species (ROS) and
menopausal and age-related osteoporosis. prevents the cross-linking of proteins caused

by sugars, preserving the architectural
integrity of bone matrices and joint linings.




Advanced Amino Complex: Summary Mechanism Matrix

Compound

Primary Target

Core Mechanism

Practical Outcome

MSM

L-Arginine

L-Leucine

Spermidine

L-Carnosine

Cartilage & Joint Fluid

Bone Microenvironment

Surrounding Muscles &
Synovium

Chondrocytes & Cells

Bone Matrix & Cells

Supplies sulfur for collagen cross-
linking; lowers pro-inflammatory
cytokines

Shifts osteoclast metabolism away
from bone erosion

Activates mTORCI1 for muscle
growth; reprograms joint
macrophages

Restores cellular autophagy; inhibits
hyperactive osteoclasts

Boosts osteoblasts; neutralizes free
radicals and AGE tissue damage

Reduces joint stiffness and pain

Protects bone density in
inflammatory conditions

Stabilizes joints mechanically and
reduces cartilage wear

Slows down age-related cartilage
thinning and bone loss

Improves bone mineralization and
protects structural protein quality



Our Formulation : A Complete System for
Bone & Joint Health

Foundational Layer

Shiitake, maitake, oyster mushrooms, beta-glucan, and marine collagen provide the raw structural
materials and mineralization pathways essential for bone density and cartilage integrity.

Protective Layer

Pine bark, boswellia, hyaluronic acid, green-lipped mussels, astaxanthin, and zeaxanthin neutralize
oxidative stress, block inflammatory cascades, and preserve existing cartilage and bone mass.

Cellular Regulation Layer

Glycine, horsetail, boron, NAG, chondroitin, fisetin, lutein, MSM, L-arginine, L-leucine,
spermidine, and L-carnosine balance bone remodeling at the cellular level, clearing senescent
cells and driving new tissue synthesis.




