GHK-Cu Peptide
GHK-Cu is a naturally occurring peptide that was first purified from blood plasma, though its traces have also been identified in both saliva and urine. Experimental research in GHK-Cu indicates the peptide may host the potential to impact tissue repair and affect certain immunological functions.[1] The peptide has been studied for its potential in mitigating cell aging, inducing protein synthesis, minimizing free-radical damage, preventing bacterial infection, and improving the function of skin fibroblasts. Research in this multifaceted peptide is still ongoing.
Specifications
MOLECULAR FORMULA: C14H24N6O4
MOLECULAR WEIGHT: 340.38 g/mol
SEQUENCE: Gly-His-LysCu.xHAc
GHK-Cu Research
GHK-CU AND SKIN CELLS
GHK-Cu is a natural component of blood and has been studied for its potential impact on dermal regeneration pathways. Research in skin cultures has suggested that GHK may stimulate the synthesis as well as the breaking down of collagen, glycosaminoglycans, and other components of the skin’s extracellular matrix like proteoglycans and chondroitin sulfate. This potential appears to be partially mediated through the positive action of GHK-Cu recruitment on fibroblasts, endothelial cells, and immune cells. The peptide appears to attract these cells to the wound site and coordinates their activity in repairing the damage. The peptide has also been researched for its potential modulation of collagen synthesis. Research in the roles of GHK-Cu suggests its actions may be mediated partially via an expression of transforming growth factor Beta. It is likely that the peptide works through various biochemical pathways and may modify gene expression. Studies in mice suggest that GHK-Cu may increase the rate of wound healing in burns by as much as 33%.[1] The peptide appears to recruit immune cells and fibroblasts to sites of injury and may promote the development of new blood vessels at these sites.
GHK-CU AND COGNITIVE, NERVOUS SYSTEM FUNCTIONS
The mechanism behind neuronal death, which occurs in degenerative diseases such as Alzheimer’s, is poorly understood. Studies have suggested GHK-Cu’s potential to inhibit loss in neuronal function, which has been associated with such diseases.[2] In these studies, the molecule has been observed to enhance angiogenesis in the nervous system, to potentially stimulate nerve outgrowth, and decrease inflammation in the central nervous system. Further scientific studies support the theory that it may alter the expression profiles of pathological genes and help reset a state of controlled function in dysfunctional systems. Natural GHK-Cu expression is considered to naturally decrease. Some scientists believe that GHK-Cu may possibly exert neuroprotective action against natural insults like gene dysregulation. The peptide has been suggested to protect neurons in rat brains from apoptosis through the well-known miR-339-59/VEGFA pathway, which is considered to become active after brain bleeds and stroke. In the rat models, GHK-Cu was reported to improve the neurological deficits in the brain, reducing swelling and preventing neuronal death associated with over-expression of miR-339-5p.
GHK-CU AND BACTERIA
GHK-Cu, in combination with certain fatty acids, may create a potentially antimicrobial compound acting against bacteria and fungi that is considered to interfere with tissue repair processes. Diabetes research has suggested that GHK-Cu may exert such action, with findings reporting a combination of standard procedure and GHK-Cu to induce a 40% increase in wound closure and a 27% reduction in infection rates as opposed to control groups.[3] Similar results have also been noted from studies in ischemic wounds. Researchers report that “GHK-Cu improved healing of ischemic wounds and suppresses inflammation by lowering the level of acute-phase inflammatory cytokines such as TGF-beta and TNF-alpha.”
GHK-CU AND LUNGS
Studies in murine models have suggested that GHK-Cu may protect the lungs against fibrosis.[4] The study has also explored the mechanistic action of the peptide. It was observed to modulate TNF-alpha and IL-6 levels, both of which are considered to function as inflammatory molecules and may affect the extracellular matrix and smooth muscles of the lungs. The peptide may reduce lung inflammation, thereby enhancing collagen production and preventing fibrotic remodeling. GHK-Cu was also suggested to be effective in murine research models of acute respiratory distress syndrome (ARDS). This inflammatory lung condition may become aggravated very fast and may be fatal. ARDS is linked with injury and infection. Once again, the suggested underlying mechanism of the peptide action is decreasing the expression of TNF-alpha and IL-6.[5]

In another study, GHK-Cu was investigated for its potential actions on inflammation within a murine model of emphysema induced by cigarette smoke (CS). The experimentation with GHK-Cu appeared to reduce inflammation in the lung tissues of these models. This action was indicated by a decrease in inflammatory cytokines such as IL-1β and TNF-α in the bronchoalveolar lavage fluid, suggesting that GHK-Cu may have an inhibitory action on these proinflammatory markers. Furthermore, the study noted an apparent reduction in myeloperoxidase (MPO) activity, which is primarily found in neutrophils and is an enzyme involved in the model’s response to inflammation. These findings suggest that GHK-Cu might potentially attenuate the inflammatory response triggered by CS exposure. The mechanism behind the potential anti-inflammatory action of GHK-Cu may be associated with its influence on the NF-κB pathway, a key regulator of inflammation. The study observed that GHK-Cu exposure possibly suppresses the activation of NF-κB by modifying the phosphorylation of its inhibitor IκBα, thereby reducing the expression of inflammatory mediators. Additionally, the pre-exposure with GHK-Cu was posited to decrease i-NOS levels through the NF-κB pathway, linking it further to anti-inflammatory processes.[6]
GHK-CU AND PAIN PERCEPTION
In rat models, the exposure of GHK-Cu was reported to exhibit a concentration-dependent impact on pain-induced behavior. The peptide appeared to deliver analgesic effects mediated through increased levels of the natural painkiller L-lysine.[7] The researchers reported that “It was found the L-lysine residue plays the key role in these effects, because they were observed under the influence of L-lysine [introduction] in [concentrations] close to its equimolar content in the studied tripeptide.” Similar studies have suggested the potential of the peptide to enhance levels of L-arginine, another analgesic amino acid.[8]
GHK-CU AND OXIDATIVE STRESS
One research hypothesis suggests that GHK may contribute to reducing the release of iron from ferritin, which catalyzes lipid peroxidation. Specifically, data indicates that GHK may restrict the formation of iron complexes in damaged tissues, potentially reducing inflammation.[9] The proposed mechanism of GHK involves its interaction with the pathways controlling iron release from ferritin, potentially reducing iron release by approximately 87%. This reduction may theoretically lessen inflammation and oxidative stress in impacted tissues. Furthermore, a palmitoylated form of the compound, Pal-GHK, may also decrease the generation of reactive oxygen species and inflammatory cytokines, while potentially enhancing the activity of antioxidant enzymes. In a study conducted using a mouse model, Pal-GHK appeared to inhibit the activation of the Nuclear Factor kappa-light-chain-enhancer of activated B cells (NF-κB) and p38 mitogen-activated protein kinase (MAPK) signaling pathways. Both pathways play significant roles in the inflammatory process.[10] NF-κB is a protein complex that functions as a transcription factor, regulating the expression of genes involved in immune and inflammatory responses. The p38 MAPK pathway is considered to be heavily involved in cellular responses to stress and inflammation. Pal-GHK might inhibit p38 MAPK activation by obstructing the upstream kinases that activate this pathway or interfering with the signaling molecules responsible for its phosphorylation. Such inhibition might diminish the inflammatory response, reducing cellular stress. This, in turn, may result in decreased infiltration of inflammatory cells into lung tissues in murine models, alongside lower levels of tumor necrosis factor-alpha (TNF-α) and interleukin-6 (IL-6) production, further mitigating tissue damage.
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