L UL

A

LVL UP RX - CLIENT EDUCATION SERIES

GHK-Cu

Glycine-Histidine-Lysine Copper
Complex

The Skin, Healing & Longevity Peptide Your Body Already Knows

A comprehensive research guide to copper peptide biology, benefits, protocols, and intelligent stacking.

/N FORRESEARCH PURPOSES ONLY — NOT FOR HUMAN CONSUMPTION
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"GHK-Cu is one of the most researched naturally occurring peptides in human biology — a molecule your own body has relied on since birth. This

guide exists to help you understand what the research says, what to realistically expect, and how to make an informed decision."”



01 — WHAT IS GHK-CU?

Origins, Structure & Natural Role

A peptide your body already knows — and already uses.

GHK-Cu (Glycine-Histidine-Lysine Copper Complex) is a naturally occurring tripeptide-copper complex found in human plasma, saliva, and urine. First
isolated in 1973 by Dr. Loren Pickart, it was identified as a molecule with remarkable regenerative properties — capable of stimulating the synthesis of
proteins involved in tissue repair and remodeling.

The 'Cu' in its name refers to copper — specifically copper(ll), a trace mineral the peptide binds with high affinity. This copper complex is what gives GHK-
Cu much of its biological potency, enabling it to interact with a vast array of cellular processes.

1973 ~50%

Year Discovered Decline by Age 60
Dr. Loren Pickart From peak plasma levels
4,000 3
Genes Influenced Amino Acids
Tissue & repair pathways Gly - His - Lys + Cu(ll)

The Aging Problem

When we're young, GHK-Cu levels in plasma are relatively high — around 200 ng/mL in our twenties. By age 60, those levels drop to approximately 80
ng/mL. This decline correlates closely with the visible and measurable signs of aging: thinner skin, slower wound healing, reduced collagen density, and
impaired tissue repair capacity.

Supplementing with GHK-Cu through topical application or subcutaneous injection is understood in research to be a way of replenishing these declining
levels — giving the body back a signaling molecule it has always relied upon.

(& KEY INSIGHT: GHK-Cu doesn't introduce a foreign compound — it restores something your body naturally produced in abundance. That
distinction makes it one of the most well-tolerated research peptides available.



02 — THE SCIENCE

How GHK-Cu Works at the Cellular Level

Mechanism of action — explained clearly.

Gene Regulation at Scale

One of the most striking findings in GHK-Cu research is its broad
influence on gene expression. Studies by Dr. Pickart and colleagues
found that GHK-Cu modulates the activity of over 4,000 human genes —
roughly 31% of the human genome. These aren't random genes; they

cluster specifically around pathways involved in:

Tissue remodeling and wound repair

Anti-inflammatory signaling (down-regulation of pro-inflammatory

genes)

Anti-oxidative stress responses

Nervous system support and neuroprotection
Cancer-suppressor gene activation

Metabolic and immune regulation

Collagen & Extracellular Matrix

Anti-Inflammatory Action

Chronic low-grade inflammation is a root driver of accelerated aging and
poor tissue repair. GHK-Cu has been shown in research to suppress the
activity of inflammatory cytokines — particularly TNF-alpha — and to
downregulate genes involved in systemic inflammation. This dual action
of building new tissue while calming destructive inflammation is what
makes GHK-Cu so uniquely effective.

"GHK-Cu acts as a biological 'reset signal' — telling the body to shift
from a state of breakdown and inflammation into one of repair,

renewal, and regeneration."

GHK-Cu is one of the most potent known stimulators of collagen synthesis outside of prescription pharmaceuticals. It activates fibroblasts — the skin cells

responsible for producing structural proteins — to increase production of key molecules:

Protein / Molecule Function

Collagen Types |, lll &IV

Elastin Skin elasticity and resilience

Proteoglycans

Glycosaminoglycans

Laminin & Fibronectin

VEGF (Vascular Growth Factor)

Structural integrity of skin and connective tissue

Moisture retention and tissue cushioning
Joint lubrication and tissue hydration
Cell adhesion and wound healing scaffolding

Angiogenesis — new blood vessel formation



03 — KEY BENEFITS

What the Research Suggests GHK-Cu May Support

Skin & Anti-Aging Wound Healing

Research suggests GHK-Cu may reduce fine lines, improve skin density, GHK-Cu has been studied extensively for its ability to accelerate
stimulate collagen and elastin, and improve overall skin texture and healing of wounds, burns, surgical incisions, and skin damage. It is
tone. Studies report measurable improvements in lax skin and thought to speed re-epithelialization and reduce scar formation.
photodamage.

Hair Growth Body-Wide Repair

Research indicates GHK-Cu may enlarge hair follicle size and stimulate Beyond skin, research suggests systemic GHK-Cu may support nerve
growth phase (anagen) activity. It is studied for androgenic alopecia regeneration, gut barrier integrity, bone density, and cardiovascular
and general hair thinning in both men and women. tissue health through its broad gene-regulatory effects.

Skin Benefits — In Detail

GHK-Cu's effects on skin are the most extensively studied and documented of any application. Multiple clinical and laboratory investigations have

reported the following:

% Up to 35% increase in skin thickness observed in some studies

% Significant improvement in fine lines and wrinkles with consistent topical use

% Reduction in photodamage and age spots through melanin regulation

% Improved skin tightness, firmness, and surface quality

% Enhanced skin hydration via proteoglycan and glycosaminoglycan stimulation

% Reduction of post-inflammatory hyperpigmentation and acne scarring

% Increased dermal density measurable by ultrasound in some research studies

Hair & Scalp Research Systemic & Neuroprotective Effects

Hair follicle research has shown that GHK-Cu may activate follicle stem Emerging research suggests GHK-Cu has significant neuroprotective
cells, increase the size of individual follicles, and extend the anagen properties — activating genes involved in nerve cell maintenance and
(active growth) phase of the hair cycle. Some studies have noted it can repair. Studies have also indicated anti-fibrotic effects in liver and lung
block the production of DHT-related miniaturization pathways, making it tissue, and preliminary research has explored its role as a broad anti-

of interest for androgenic hair loss research. aging systemic signal with potential implications for longevity protocols.



04 —WHO IS IT FOR?

Ideal Candidates & Use Cases

Research profiles and ideal candidates.

L

Skincare-Focused Individuals (28-60)

Those already investing in their skincare routine who want to go beyond topical retinoids and hyaluronic acid. GHK-Cu is studied as a more

targeted approach to collagen stimulation — and unlike retinol, it is not associated with irritation or photosensitivity.

Post-Procedure Recovery

Individuals recovering from microneedling, laser treatments, chemical peels, or cosmetic surgery. GHK-Cu's studied healing-acceleration

properties make it a research interest for shortening recovery windows and minimizing scar formation.

Those Experiencing Hair Thinning

Men and women noticing reduced hair density, wider part lines, or early-stage thinning. GHK-Cu is studied both as a standalone and as a

complement to other hair-loss interventions.

Anti-Aging & Longevity Consumers (40+)

High-value wellness consumers interested in comprehensive aging protocols. GHK-Cu fits naturally alongside NAD+ and CJC-

1295/Ipamorelin as part of a full cellular rejuvenation approach.

Wound & Scar Healing

Individuals with acne scarring, surgical scars, stretch marks, or chronic skin damage. Research suggests GHK-Cu may accelerate re-

epithelialization and improve the quality of scar remodeling.

Active Individuals & Athletes

Those with skin damage from sun exposure, frequent training, or oxidative stress who want to support tissue quality and recovery

alongside their physical regimen.



05 — PROTOCOLS & DELIVERY

Application Methods & General Guidance

GHK-Cu is unique among research peptides in that it has well-studied applications for both topical and injectable use — making it accessible for a wide

range of research intentions and comfort levels.

Topical Application

The most widely studied delivery route for skin-focused benefits. GHK-
Cu penetrates the dermis effectively when formulated correctly, making

topical serums and creams a legitimate research vehicle for collagen
stimulation and anti-aging effects.

Typically applied to cleansed skin 1-2 times daily

Often combined with microneedling to enhance dermal penetration

Compatible with most skincare routines — applied before

moisturizer

Research suggests consistent daily use over 8-12 weeks for

measurable results

Can be applied to scalp for hair follicle research applications

Method Best For

Topical Serum Skin, hair follicles

Enhanced skin results

Topical + Microneedling

SubQ Injection Systemic, healing, anti-aging

Subcutaneous Injection

For systemic applications — including body-wide anti-aging effects,
wound healing, and neuroprotection research — subcutaneous (SubQ)
injection is studied as the most direct delivery method. Injected GHK-Cu
achieves systemic distribution quickly and efficiently.

e Injected SubQ using standard insulin syringe into abdomen, thigh, or
deltoid

e Reconstituted from lyophilized powder using bacteriostatic water
o Refrigerate after reconstitution; use within 30-60 days
e Never freeze reconstituted peptides

e Timingis flexible — morning or evening use is common in research

protocols

Penetration Complexity

Dermal layer Low — no injection

required

Deep dermal Medium — requires
device

Full systemic Medium — injection

required

(). NOTE: All protocols described here are for research reference only. We always recommend consulting with a qualified healthcare provider

before beginning any peptide protocol.



06 — STACKING GHK-CU

Synergistic Combinations for Amplified Results

GHK-Cu pairs well with several other research compounds — each addressing different biological pathways in a complementary way. The following

combinations are commonly explored in research contexts.

TOP COMBINATION

GHK-Cu + TB-500 — The Tissue Healing Stack
TB-500 (Thymosin Beta-4 fragment) is one of the body's primary

systemic healing and anti-inflammatory signals. When combined
with GHK-Cu, the two peptides operate on complementary pathways
— GHK-Cu stimulates collagen synthesis and fibroblast activity while
TB-500 promotes angiogenesis and cell migration. Together, research
suggests they may create a more complete healing environment than

either alone.

BEST FOR: Post-procedure recovery, scar remodeling, chronic wound

research, musculoskeletal repair

PREMIUM PROTOCOL

GHK-Cu + NAD+ + CJC-1295/Ipamorelin — The
Comprehensive Anti-Aging Stack

The premium longevity protocol. NAD+ addresses cellular energy and
DNA repair at the mitochondrial level; CJC-1295/Ipamorelin
stimulates natural growth hormone production to support muscle,
fat metabolism, and tissue recovery; and GHK-Cu activates the skin,
collagen, and gene-regulatory pathways. Together these compounds

address aging from three distinct but synergistic angles.

BEST FOR: 45-65 anti-aging consumers, high-value biohackers,
comprehensive longevity protocols

POPULAR FOR SKIN

GHK-Cu + BPC-157 (Topical) — The Skincare & Scar
Stack

BPC-157 has been researched for its ability to accelerate wound
healing and reduce inflammation. Applied topically alongside GHK-
Cu, it may potentiate the skin repair effects of both compounds —
particularly useful for post-acne scarring, stretch marks, and general

skin rejuvenation protocols involving microneedling.

BEST FOR: Acne scar treatment, stretch marks, post-laser recovery,

Skin rejuvenation

GREAT STARTING POINT

GHK-Cu Standalone — Entry-Level Skincare & Hair
Research

For those new to peptide research or focused exclusively on skin and
hair outcomes, GHK-Cu standalone — either topical or injected —is a
clean, well-tolerated starting point with a strong research foundation
and a favorable side effect profile.

BEST FOR: Skincare newcomers to peptides, hair thinning research,

conservative protocols



07 — WHAT TO EXPECT

Timeline, Results & Realistic Outcomes

A realistic, research-grounded timeline.

GHK-Cu is not an overnight compound — its effects build progressively as collagen synthesis accumulates and gene expression shifts over time. The

following timeline reflects what is commonly reported by users and observed in research contexts.

Timeframe Topical Use Injectable Use
Week 1-2 Improved skin hydration; subtle texture improvements Temporary fatigue; early systemic anti-inflammatory effects
Week 3-4 Noticeable smoothing of fine lines; reduced redness Measurable improvements in skin quality; wound healing

acceleration

Week 6-8 Visible reduction in wrinkles; skin firming begins Significant collagen remodeling; scar improvement; hair

follicle regeneration

Week 10-12 Measurable increase in skin thickness; pronounced anti- Compounding anti-aging effects; systemic tissue quality
aging effects improvements
Ongoing Use Sustained collagen maintenance; continued improvement Long-term gene regulation and systemic longevity benefits

Side Effect Profile

GHK-Cu has one of the most favorable safety profiles of any research peptide — largely because it is bioidentical to a compound the human body naturally

produces. In research contexts:

Topical Injectable Hormonal Safety

Mild temporary redness or tingling at Injection site redness or minor swelling may No known hormone disruption or receptor
application site is occasionally reported, occur; resolves quickly. Systemic side effects downregulation. Generally considered
especially with higher concentrations are rarely reported in the literature compatible with other wellness compounds

/N IMPORTANT: Individual responses vary. Start at lower concentrations/doses and assess tolerance before increasing. Always consult a qualified

healthcare provider.



08 — RESEARCH NOTES

Important Information & Compliance

Please read this section carefully.

Research Use Only What We Will Never Claim

All products offered by LVL UP RX are sold strictly as research e That GHK-Cu treats, cures, or prevents any disease or medical
compounds for laboratory and investigational use only. They are not condition

intended for human consumption, nor are they approved by the U.S. e That these products are FDA approved or safe for human use as a

Food and Drug Administration (FDA) or any equivalent regulatory medicine

authority for therapeutic, preventive, or diagnostic use.

e Thatresults are guaranteed — individual responses vary based on

Understanding the Research Landscape many factors

e That GHK-Cu replaces medical treatment or professional healthcare
GHK-Cu has an extensive and growing body of scientific literature cuidance

supporting its biological activity. However, most studies are conducted

in vitro (cell cultures) or in animal models. While human studies exist — Selected Research References

particularly in dermatology — large-scale randomized clinical trials in
e Pickart, L. & Margolina, A. (2018). Regenerative and Protective Actions

of the GHK-Cu Peptide in the Light of the New Gene Data.
International Journal of Molecular Sciences.

humans are still limited. This guide presents research findings

accurately and without exaggeration.

e Pickart, L. et al. (2015). GHK Peptide as a Natural Modulator of
Multiple Cellular Pathways in Skin Regeneration. BioMed Research

International.

e Finkley, M.B. et al. (1987). Human plasma fibronectin and the
tripeptide glycyl-L-histidyl-L-lysine stimulate the synthesis of collagen
and other proteins by normal human fibroblasts. Journal of

Dermatological Science.

e Mazurowska, L. & Mojski, M. (2008). Biological activities of selected
peptides: skin penetration ability of copper complexes with peptides.

Journal of Cosmetic Science.

e Hostynek, J.J. etal. (2011). Human skin retention and penetration of a
copper tripeptide in vitro as a function of skin layer.

Neuroendocrinology Letters.

"At LVL UP RX, our mission is to provide the most rigorously sourced research compounds alongside the education required to make informed,
confident decisions. We believe an educated customer is the best kind."

LVL UP RX - PEPTIDES - SCIENCE-BACKED. RESULTS-DRIVEN.

For research use only. Not for human consumption. Consult a qualified healthcare professional.



