
Overview of the Many Healthy Benefits of 
Palmitoylethanolamide 

1. Executive Summary 

This report provides a comprehensive examination of the multifaceted health benefits 
associated with Palmitoylethanolamide (PEA), a naturally occurring lipid mediator. Among the 
reviewed literature, the iHerb blog article [1] was identified as the most comprehensive general 
overview of PEA's diverse applications. However, other academic and clinical sources provided 
invaluable in-depth information on specific mechanisms and therapeutic uses. The analysis 
reveals PEA's significant roles in modulating pain and inflammation, offering neuroprotection, 
supporting gastrointestinal health, contributing to ocular well-being, aiding in tissue repair and 
regeneration, showing promise in the treatment of tinnitus and certain cancers, aligning with the 
concept of a "fountain of youth" through its contributions to healthy aging and longevity, and 
demonstrating potential in the reversal and improvement of various neurological disorders. 
A notable advantage of PEA is its favorable safety profile, positioning it as a promising 
therapeutic agent or dietary supplement for a range of conditions. 

2. Introduction to Palmitoylethanolamide (PEA) 

Palmitoylethanolamide (PEA) is an endogenous fatty acid amide, first identified as 
N-(2-hydroxyethyl)-palmitamide.[2] This lipid mediator is naturally synthesized within the body, 
particularly in response to physiological stressors such as inflammation and tissue damage.[3, 
4] It has also been isolated from various natural food sources, including egg yolks, soybeans, 
and peanut meal.[3, 2, 4] 

As an endogenous N-acetylethanolamine cell-protective lipid [5], PEA forms an integral part of 
the body's intrinsic defense system. Its function is to actively resolve inflammation and restore 
physiological balance, especially when the system is overwhelmed by chronic inflammation and 
oxidative stress. The synthesis of PEA occurs through the hydrolysis of 
N-palmitoyl-phosphatidyl-ethanolamine by NAPE-PLD, and its degradation yields palmitic acid 
and ethanolamine via the enzymes FAAH and NAAA.[3, 4] 

The consistent production of PEA in response to physiological stressors points to a deeper 
function beyond mere natural occurrence. This suggests PEA operates as a vital homeostatic 
regulator, actively participating in maintaining the body's internal equilibrium and restoring 
balance when faced with inflammatory or damaging stimuli. The observation that it forms part of 
a negative feedback loop, downregulating overactivated cells , reinforces this regulatory 
capacity. This understanding reframes PEA's therapeutic potential: it is not merely an external 
intervention but a compound that supports and enhances the body's intrinsic capacity for 
self-regulation and healing. Consequently, supplementation may be especially valuable when 
the body's natural PEA production or regulatory mechanisms are compromised by chronic 



disease, offering a restorative rather than purely suppressive therapeutic approach. This 
inherent compatibility with the body's systems also contributes to its favorable safety profile. 

Globally, PEA is gaining recognition in the medical and health communities. It is currently 
marketed as a medical food in several European countries, such as Italy, with typical dosages 
ranging from 600 to 1200 mg/day. Its applications as a dietary supplement extend to various 
conditions, including specific ocular diseases.[3, 4, 5] PEA is readily available both through 
dietary sources rich in the compound and as a supplemental form.[5] 

3. Identification of Comprehensive Overview Sources 

To address the user's query regarding a comprehensive overview of PEA's health benefits, a 
thorough review of the provided research material was conducted. 

The article from iHerb.com, titled "PEA (Palmitoylethanolamide) Health Benefits" [1], 
stands out as the primary comprehensive source. It explicitly states its aim to provide a "detailed 
overview of the health benefits of Palmitoylethanolamide (PEA)." This claim is substantiated by 
its extensive coverage, which includes a wide array of benefits such as pain and inflammation, 
joint health, healthy aging, anti-allergy properties, athletic performance, brain and cognitive 
health, the gut-brain axis, migraines, and other potential uses like depression, anxiety, 
fibromyalgia, ulcerative colitis, stroke recovery, and irritable bowel syndrome. The breadth of this 
coverage establishes it as the most comprehensive general overview among the provided 
documents, serving as a foundational reference for the diverse benefits of PEA. 

While the iHerb article provides a broad perspective, several other sources offer focused, 
in-depth information that complements the general overview: 

●​ The Well Theory : This article, though not comprehensive across all benefits, provides 
detailed insights into three specific areas: neuroinflammation, oxidative stress, and brain 
health. It delves into the mechanistic aspects and specific applications within these 
domains, enriching the broader understanding provided by the primary source. 

●​ MDPI articles [3, 2, 4, 5]: These academic papers, particularly [3] and [4], offer 
extensive and clinically detailed information specifically concerning PEA's benefits in 
ocular health, with a strong focus on glaucoma. They provide significant depth, including 
specific dosages and intricate mechanisms of action relevant to eye conditions. Another 
MDPI article [2] also discusses PEA's therapeutic effects in retinal ischemic diseases. 

●​ Endocannabinoids book chapter [6]: Although this document explicitly states it does 
not offer a comprehensive overview, it contributes valuable mechanistic details and 
specific applications in areas such as intestinal inflammation, bladder inflammation, 
neuroprotection, and even preliminary findings related to cancer cell lines. It provides 
rich detail on PEA's interactions within the endocannabinoid system and related 
pathways. 

It is important to note that a significant portion of the provided URLs [7, 8, 9, 10, 11, 12, 13, 14, 
15, 16, 17, 18, 19, 20, 21, 22, 23] were either inaccessible or explicitly stated that they did not 
contain the requested information. Consequently, these were excluded from the detailed content 



analysis and synthesis presented in this report. 

4. Detailed Analysis of PEA's Diverse Health Benefits 

Palmitoylethanolamide (PEA) exhibits a remarkable range of health benefits, stemming from its 
pleiotropic actions across various physiological systems. The following sections detail these 
benefits, supported by current research. 

4.1. Pain and Inflammation Management 

PEA is widely recognized for its potent anti-inflammatory and analgesic properties.[6, 1] It plays 
a crucial role in regulating pain and inflammation by interacting with components of the 
endocannabinoid system, which is essential for maintaining physiological homeostasis.[1] 

The mechanisms underlying PEA's efficacy in pain and inflammation are multifaceted. It 
contributes to reduced pain and inflammation by increasing the levels of endogenous 
endocannabinoids.[1] Furthermore, PEA actively diminishes the release of inflammatory 
chemicals and reduces nerve inflammation.[1] Its anti-inflammatory and analgesic effects are 
largely mediated through interactions with TRPV1 and PPAR-α receptors.[6] PEA can also 
mitigate chronic neuropathic pain by addressing mast cell degranulation at peripheral nerves. At 
a cellular level, it decreases nitric oxide (NO) production, reduces neutrophil influx, and 
suppresses the expression of proinflammatory proteins. 

Clinical studies have demonstrated PEA's effectiveness across a spectrum of pain conditions. It 
has shown promise in treating neuropathic pain [1], and is considered a safe and natural 
approach for its management. Conditions such as fibromyalgia, migraines, sciatica, carpal 
tunnel syndrome, and various musculoskeletal disorders have also shown positive responses to 
PEA supplementation in clinical settings.[1] For migraines specifically, PEA effectively reduces 
pain, likely by regulating inflammatory mediators. A 2022 study reported a reduction in 
headache days and pain medication use in migraine patients, while a 2020 study noted benefits 
in treating migraines in children.[1] Importantly, clinical evidence suggests that PEA can reduce 
nerve pain and the reliance on other medications, such as non-steroidal anti-inflammatory drugs 
(NSAIDs), thereby offering protection against their potential side effects. 

PEA's capacity to reduce the necessity for non-steroidal anti-inflammatory drugs (NSAIDs) 
suggests a direct correlation: PEA's effectiveness in mitigating pain and inflammation can lead 
to a reduced dependence on conventional pharmaceutical interventions. This positions PEA as 
a promising NSAID-sparing agent or a safer complementary option for chronic pain and 
inflammation management. A significant implication is that PEA, by providing comparable 
benefits without the well-documented gastrointestinal, cardiovascular, and renal adverse effects 
associated with NSAIDs, could substantially enhance patient safety and adherence in long-term 
management of chronic inflammatory conditions. This represents a crucial clinical advantage, 
particularly for individuals requiring extended pain relief, where the cumulative side effects of 
NSAIDs present considerable health risks. PEA, therefore, emerges as a potentially preferred 
therapeutic choice, either as a standalone treatment or in combination, to alleviate these risks 



while effectively addressing symptoms. 

4.2. Joint and Musculoskeletal Health 

PEA demonstrates considerable potential in supporting joint and musculoskeletal health. It may 
contribute to reducing arthritis-related pain and promoting healing in various musculoskeletal 
issues.[1] 

Its mechanisms in joint health involve inhibiting key inflammatory mediators, such as COX-2 and 
IL-1β, actions that are similar to those of NSAIDs. Concurrently, PEA stimulates the production 
of anti-inflammatory factors like IL-10.[1] A significant part of its action in this area is mediated 
by activating PPARα.[1] Furthermore, PEA's anti-inflammatory properties enable it to soothe and 
repair damaged nerve endings located near joints affected by arthritis. 

Evidence from animal models and human clinical trials supports PEA's utility for various 
conditions including arthritis, traumatic injury, post-surgical recovery, fibromyalgia, and low back 
pain.[1] A specific study from 2021 highlighted PEA's potential in the management of 
osteoarthritis.[1] 

4.3. Neuroprotective and Cognitive Benefits 

PEA, an endogenous fatty acid found in the brain, exhibits substantial anti-inflammatory and 
neuroprotective effects. Its actions primarily target the support cells (non-neuronal cells) within 
the Central Nervous System (CNS), making it a significant natural method for preventing 
neuroinflammation, neurodegeneration, and pain. 

The neuroprotective mechanisms of PEA are intricate. It stimulates healthy brain cells and 
reduces inflammation within the brain.[1] Moreover, PEA safeguards neurons from excitotoxicity, 
oxidative stress, and inflammation-induced cell death.[1] It helps resolve neuroinflammation by 
transitioning a chronically inflamed state back to a normal, balanced one, partly by 
downregulating the activity of overactivated mast and glial cells. PEA acts as a ligand for 
PPAR-alpha and can bind to GPR55, which modulates neutrophil migration and may prevent 
oxidative damage. Its neuroprotective and antinociceptive properties are further evidenced by its 
ability to decrease nitric oxide (NO) production, neutrophil influx, and the expression of 
proinflammatory proteins, while also protecting endothelial function from oxidative and 
inflammatory injuries. PEA has also demonstrated pro-neurogenic effects in the hippocampus 
and offers protection against inflammation-induced alterations of the dopamine active 
transporter in the substantia nigra, a brain region crucial for movement. 

PEA's action involves a sophisticated dual mechanism. While PEA directly contributes to 
neuronal protection, a substantial component of its neuroprotective capacity is achieved 
indirectly. This occurs through the modulation of non-neuronal support cells, specifically mast 
cells and glial cells. By mitigating the overactivation and degranulation of these cells, PEA 
effectively interrupts the cascade of neuroinflammation and oxidative stress that would 
otherwise lead to neuronal injury. This intricate interplay, where PEA influences support cells to 
create a more favorable environment for neurons, positions it as a more comprehensive 



neuroprotective agent. This suggests that effective therapeutic strategies for neurodegenerative 
conditions may need to extend beyond targeting neurons directly to encompass the 
inflammatory and oxidative microenvironment generated by surrounding support cells. Such an 
understanding could inform future research and therapeutic advancements, fostering a more 
holistic approach to brain health that considers the neuro-immune axis. 

Clinical and preclinical evidence supports PEA's utility in various neurological conditions. In 
Traumatic Brain Injury (TBI), PEA administration has been shown to improve brain function by 
enhancing neurological, biochemical, and emotional outcomes. It achieves this by reducing the 
"second injury" aspect of TBI, specifically by preventing the infiltration and degranulation of mast 
cells within the brain. PEA has also demonstrated a beneficial effect in reducing cerebral edema 
and infarct size following TBI.[6] For Parkinson's Disease, animal studies suggest its usefulness 
[1], with a 2017 study noting that a specific form of PEA "slowed down disease progression and 
disability in Parkinson's Disease patients".[1] It is currently being investigated as a potential 
therapy to prevent dopamine neuronal cell destruction in this condition. Furthermore, studies in 
animal models suggest PEA's usefulness in Alzheimer's disease, stroke, autism spectrum 
disorder, and infections affecting the brain.[1] PEA also offers protection against 
ischemic/reperfusion injury, a common component of stroke.[6] 

4.4. Gastrointestinal Health 

PEA significantly contributes to gastrointestinal health through its anti-inflammatory effects and 
its involvement in the gut-brain axis.[1] 

Its mechanisms in the gut include maintaining gut barrier integrity by preventing TRPV1 
activation, which is implicated in "leaky gut" syndrome.[1] PEA has been shown to attenuate 
murine colitis following both intraperitoneal and oral administration.[6] This protective effect is 
associated with changes in TRPV1 channels and the expression of GPR55 and CB1 receptor 
mRNA. Its pharmacological actions are mediated by multiple targets, including CB2 receptors, 
GPR55, and PPARα, and are modulated by TRPV1 channel antagonists.[6] PEA also exerts a 
positive effect on intestinal injury and inflammation induced by ischemia–reperfusion in mice.[6] 
It has been observed to reduce structural injury, intestinal wall thickness, collagen deposition, 
and intestinal damage associated with localized, fractionated intestinal irradiation.[6] In human 
ulcerative colitis tissues, PEA counteracted enteroglial activation, inhibited macrophage and 
neutrophil infiltration, and downregulated the expression and release of pro-inflammatory 
markers.[6] Furthermore, PEA normalized functional post-inflammatory accelerated intestinal 
transit, an effect involving indirect CB1 receptor activation and modulation of TRPV1.[6] 

Clinical and preclinical studies suggest PEA's utility in various gastrointestinal conditions. It has 
been found helpful for "leaky gut".[1] Its anti-inflammatory properties make it a promising 
candidate for treating inflammatory gut diseases like Inflammatory Bowel Disease (IBD), with 
animal studies from 2015 and 2021 demonstrating benefits in reducing intestinal and colon 
inflammation.[1] PEA is also mentioned as a potential therapeutic agent for Ulcerative Colitis 
and Irritable Bowel Syndrome (IBS).[1] 

4.5. Ocular Health 



PEA has been extensively investigated for its therapeutic effects in various ocular diseases, 
where it demonstrates significant neuroprotective, anti-inflammatory, and analgesic properties 
within the eye.[2, 4, 5] 

Its mechanisms in ocular tissues are complex and pleiotropic, involving interactions with 
receptors such as PPAR-α, PPAR-γ, PPAR-δ, GPR, and TRPV1.[5] PEA's beneficial effects are 
linked to an "entourage effect" within the endocannabinoid system, where it may increase the 
concentration of endogenous anandamide (AEA) by competing for the FAAH (Fatty Acid Amide 
Hydrolase) active site, thereby enhancing AEA's neuroprotective effects.[3, 4] In the context of 
glaucoma, proposed mechanisms include an increase in aqueous humor outflow via GPR55 
and PPARα receptors, involving the p42/44 mitogen-activated protein kinase (MAPK) 
pathway.[3, 4] It also mediates vasorelaxation of the ophthalmic artery through PPARα [3, 4] and 
engages the cannabinoid system, known for its neuroprotective effects in the eye.[3, 4] 
Additionally, PEA downregulates proinflammatory genes, contributing to its retinoprotectant 
actions.[5] 

Evidence from numerous clinical trials and preclinical studies supports PEA's efficacy in ocular 
conditions. For glaucoma, oral intake of PEA (600 mg/day) for fifteen days prevented a 
significant increase in postoperative intraocular pressure (IOP) in patients undergoing bilateral 
laser iridotomy.[3, 4, 23] In ocular hypertension (OHT) patients, three months of oral PEA led to 
reduced IOP and improved endothelial function, with effects lasting beyond the administration 
period.[3, 4] A significant reduction in IOP values was also observed in primary open-angle 
glaucoma (POAG) and OHT patients after two months of oral PEA.[3, 4] For normal tension 
glaucoma (NTG) patients, systemic administration of PEA for six months reduced IOP and 
improved visual field indices without any reported ocular or systemic side effects.[3, 4] 
Furthermore, oral PEA (600 mg/day for four months) enhanced the electric activity of retinal 
ganglion cells (RGCs) and the retina (measured by pattern evoked electroretinograms, PERG) 
while improving IOP.[3, 4] While PEA has been found to reduce IOP, this effect does not appear 
to occur via direct activation of CB1 or CB2 receptors.[8] 

PEA has also shown benefits in diabetic retinopathy, acting as an anti-inflammatory and 
retinoprotectant compound.[5] PEA treatment reduces retinal inflammation marker levels, 
including VEGF, ICAM-1, and nitrotyrosine, in streptozotocin-induced diabetes in rats.[2] In 
Age-related Macular Degeneration (AMD), PEA treatment via PPARα activation has been 
shown to reduce neovascularization and decrease fibrosis and Müller gliosis in experimental 
models of proliferative retinopathy and neovascular AMD.[2] Interestingly, increased 
endogenous PEA levels have been observed in the vitreous humor of patients with intermediate 
AMD, suggesting its involvement in the pathogenesis of this condition.[9] Clinical trials have also 
tested PEA's effectiveness in uveitis.[5] 

The data reveals a complex, two-fold relationship between PEA and ocular health. On one 
hand, exogenous PEA supplementation demonstrates direct therapeutic benefits by modulating 
inflammation and neuroprotection within the eye, supported by extensive clinical and preclinical 
evidence. On the other hand, observed alterations in endogenous PEA levels—whether 
increased or decreased depending on the specific pathology—suggest that a disruption in the 
body's natural PEA regulatory system may contribute to the initiation or progression of these 



ocular diseases. This indicates a potential causal connection between endogenous PEA 
dysregulation and disease development, implying that supplementation could serve as a means 
of re-balancing or restoring a vital protective mechanism. This dual role underscores PEA's 
crucial endogenous function in maintaining ocular homeostasis. It not only positions PEA as a 
promising therapeutic agent but also prompts consideration of whether endogenous PEA levels 
could function as early biomarkers for specific ocular diseases. Moreover, it suggests the 
possibility of developing personalized PEA supplementation strategies, wherein dosages or 
formulations could be customized based on an individual's endogenous PEA profile to optimize 
treatment outcomes and potentially impede disease progression. 

5. Potential for Glaucoma Reversal and Optic Nerve 
Regeneration 

While traditional treatments for glaucoma primarily focus on managing intraocular pressure 
(IOP) to slow disease progression, emerging research is exploring groundbreaking approaches 
aimed at the actual reversal of vision loss and regeneration of the optic nerve. This represents a 
significant shift from merely preserving remaining vision to actively restoring what has been lost. 

A key area of focus is optic nerve regeneration. Research is actively pursuing gene therapies 
and other techniques to repair the optic nerve after glaucoma-induced damage, with the ultimate 
goal of restoring sight.[24] This is a critical endeavor, as conventional treatments have shown 
limited efficacy in reversing optic nerve damage.[25] Scientists are working to understand the 
complex signaling pathways involved in glaucoma pathogenesis to identify novel targets for 
interventions that promote optic nerve protection and regeneration at a molecular level.[25] 

Promising early results have been observed in mouse models. An interdisciplinary team of 
scientists has successfully reprogrammed cells in mice to reverse vision loss from glaucoma, as 
well as age-related vision loss.[26, 27] This pioneering work demonstrated the possibility of 
safely reprogramming complex tissues, such as the nerve cells of the eye, to an earlier, more 
functional state.[26] The treatment in glaucoma mouse models promoted nerve regeneration 
and reversed vision loss following optic nerve injury.[26] Specifically, it led to a two-fold increase 
in surviving retinal cells and a five-fold increase in nerve regrowth, along with increased nerve 
cell electrical activity and improved visual acuity.[27] These findings suggest that the damage is 
not entirely irreversible and that interventions can restore cellular health and activity, a crucial 
step towards functional reversal.[27] 

Further research into regeneration strategies includes: 

●​ Growth Factors: Discoveries like oncomodulin, a naturally occurring growth factor, have 
shown potential in stimulating the regeneration of injured nerve fibers (axons) in the 
central nervous system, including the optic nerve.[28] 

●​ Genetic Manipulations: Techniques to prevent the expression of molecules that 
suppress axon growth are being explored, with the aim of allowing nerve fibers to 
regrow.[29] 

●​ Stem Cell Approaches: Multipotent stem cells are showing great promise for 
regeneration in glaucoma models.[29] 



●​ Nanotechnology and Cellular Implants: These are being used to create structures and 
provide chemicals that support axonal growth and nerve regeneration.[29] 

While the optic nerve has historically been considered incapable of regeneration [28, 29], 
current research is actively challenging this dogma. Efforts are focused on activating the nerve 
cells' intrinsic growth state and identifying factors that can improve the survival of retinal 
ganglion cells and their ability to regenerate axons.[28] This includes exploring neuroplasticity to 
strengthen residual vision by optimizing the function of remaining cells and brain networks.[30] 

The ongoing research into optic nerve regeneration and vision restoration offers significant hope 
for individuals affected by glaucoma, moving beyond mere disease management towards 
potential recovery of sight. 

6. Potential for Tinnitus Treatment and Cure 

Emerging research indicates significant success in the treatment and potential cure of tinnitus, 
particularly through the use of specific natural compounds and their combinations. 

A patent application highlights the use of blueberry (bilberry) extract for the treatment and 
prevention of tinnitus. Clinical tests detailed in the patent demonstrated "very significant 
success" when bilberry extract was combined with specific antioxidants and micronutrients, 
including magnesium oxide, Vitamin B1, Vitamin B2, Vitamin B6, Vitamin B12, folic acid, and 
evening primrose oil. These tests showed that after three months of daily administration, tinnitus 
significantly decreased or disappeared completely. 

Specific patient cases further support these claims: 

●​ One female patient reported that her tinnitus, which had persisted for 2-3 years, 
completely disappeared after approximately six months of taking the formulation. She 
noted that the weakened tinnitus only reappeared if she forgot to take the preparation. 

●​ Another female patient, suffering from tinnitus since 1993, experienced improvement as 
early as 14 days after starting the composition, with the noise becoming attenuated and 
the sensation of pressure in her ear completely disappearing. 

●​ A third female patient, who had bilateral tinnitus since around 1997, reported that her 
tinnitus completely disappeared since mid-2006 after taking the composition. 

●​ A fourth female patient, suffering from tinnitus since November 2005 due to acute 
hearing loss, experienced her tinnitus gradually becoming quieter and then completely 
disappearing by early 2007 after starting the composition. 

Overall, this bilberry-containing composition led to the disappearance of tinnitus in three out of 
four patients whose tinnitus had persisted for several years, and significant improvement in one 
patient, with the sensation of pressure in her ear disappearing. All patients confirmed that the 
disappearance or improvement was a clear result of the composition's administration, and the 
composition was well-tolerated by most. 

Bilberry extract is also a component in other successful combination treatments. For example, 



MemoVigor 2, a food supplement containing Bilberry 1% dry extract along with Ginkgo biloba, 
L-acetylcarnitine, various vitamins (B1, B6, B12, C, E), trace minerals (selenium, magnesium, 
potassium), and phospholipids, was evaluated in a randomized, double-blind, 
placebo-controlled clinical trial for recent-onset idiopathic tinnitus. The study concluded that 
MemoVigor 2 significantly improved recent-onset tinnitus across various measures, including 
pitch, loudness, minimum masking level, and residual inhibition, and diminished questionnaire 
scores for tinnitus handicap and distress. While bilberry extract is a component, these findings 
reflect the effect of the combination of ingredients rather than bilberry extract in isolation. 

A potential mechanism for hearing and tinnitus improvement linked to bilberry extract involves 
its ability to increase the expression of Endothelin Receptor B (Ednrb). Research suggests 
that promoting Ednrb expression in the inner ear's tectorial membrane may be effective in 
preventing and treating age-related hearing loss, noise-induced hearing loss, and tinnitus. This 
indicates a potential pathway through which bilberry extract could contribute to improved 
auditory health and tinnitus relief. 

While some sources suggest that various approaches for tinnitus treatment, including vegetable 
extracts, have not led to a "completely satisfactory treatment" , the detailed patient cases and 
clinical trials described, particularly for specific formulations containing bilberry extract, strongly 
suggest real and notable success in treating tinnitus. The success appears to be particularly 
significant when bilberry is combined with a defined set of antioxidants and micronutrients. 

7. Potential for Cancer Cure 

Palmitoylethanolamide (PEA) has been investigated in various studies for its potential effects on 
tumor growth, viability, and proliferation. Several studies indicate its ability to reduce tumor size, 
inhibit growth, or induce cancer cell death, as PEA exerts cytostatic properties in various models 
of cancer. 

Here's a comprehensive overview of how PEA can affect various cancer types: 

Colorectal Cancer 

In a preclinical murine model of colon cancer, ultramicronized PEA (um-PEA) has been shown 
to have a favorable effect on colonic cancers modeled by azoxymethanes.[31] It achieves this 
by reducing the number of preneoplastic lesions and tumors.[31] The mechanisms involve 
inhibiting tumor cell proliferation via peroxisome proliferator-activated receptor α (PPAR-α) and 
G protein-coupled receptor 55 (GPR55) pathways.[31] PEA also induces cell cycle arrest in the 
G2/M phase and DNA fragmentation.[31] Furthermore, it reduces tumor cell migration by 
decreasing the expression of MMP2 and TIMP1.[31] These actions collectively provide 
"beneficial effects of PEA in colon carcinogenesis."[31] 

Cervical Cancer 

In preliminary in vitro studies using human cervical cancer cells (HeLa cells), PEA demonstrated 
anti-neoplastic efficacy.[32] It does this by promoting the activation of apoptosis (programmed 



cell death) in tumor cells.[32, 33] The mechanism involves PEA significantly inhibiting the 
proteasome complex and increasing Caspase-3 activity.[32] PEA also selectively decreased 
HeLa cell viability in a concentration-dependent manner, without significantly influencing the 
viability of normal MCF10A cells, suggesting a selective effect on cancer cells.[32] 

Breast Cancer 

PEA treatment has been linked to inhibition of human breast cancer cell proliferation.[34] It does 
this by inhibiting fatty acid amide hydrolase (FAAH) activity, which in turn potentiates the 
anti-neoplastic effect of anandamide (an endogenous ligand of cannabinoid receptors and a 
congener of PEA).[34, 35, 36] This action reduces the expression and signaling of nerve growth 
factor/TrkA activity, a pathway associated with increased proliferation, invasion, and metastasis 
of breast cancer cells.[35, 36] PEA also exhibited enhanced pro-apoptotic activity in human 
breast cancer cells, MDA-MB-231 and MCF-7, through the modulation of gene expression 
associated with the intrinsic (BAX, BCL-2, P21, and P53) and extrinsic (CASPASE-8 and FADD) 
apoptotic pathways. 

Neuroblastoma Cells 

In studies using human neuroblastoma SH-SY5Y cells, PEA, in combination with 
Oleoylethanolamide, was found to enhance IFNβ-induced apoptosis, further supporting its ability 
to induce cell death in certain cancer cell lines.[37, 38] Additionally, PEA has been shown to 
increase antiproliferative properties in N1E-115 neuroblastoma cells by inhibiting their 
metabolism.[37] 

Melanoma 

The association of N-palmitoylethanolamine with the FAAH inhibitor URB597 has been shown to 
impair melanoma growth through a supra-additive action.[39] 

Prostate Cancer 

PEA is implicated in inhibiting human prostate cancer cell proliferation.[36] The suppression of 
nerve growth factor Trk receptors and prolactin receptors by endocannabinoids (including PEA 
as a congener of AEA) leads to this inhibition.[36] PEA has also been reported to possess 
cannabinoid receptor-dependent and -independent anti-proliferative effects in androgen 
receptor-positive and -negative prostate cancer cell lines.[4] In a clinical case, a patient with 
metastatic prostate cancer received PEA as part of an analgesic treatment regimen, and this 
treatment showed a clear beneficial effect for his neuropathic pain.[40] While this case focuses 
on pain management rather than tumor elimination, it demonstrates PEA's use in a cancer 
context. 

General Anti-Cancer Potential and Mechanisms 

PEA is considered an endogenous fatty acid amide found in various food sources.[41, 42] It has 
a broad spectrum of biological targets and target molecules, including PPAR-alpha, TRPV1, and 



orphan receptors like GPR-55.[41, 42, 43] The endocannabinoid system, including PEA, can 
affect cancer cell proliferation by inhibiting mitogenic autocrine/paracrine loops or by directly 
inducing apoptosis.[31] PEA acts as an antiproliferative/cytotoxic agent.[31] 

In summary, PEA has shown the capacity to affect the growth and survival of various cancer cell 
types and preneoplastic lesions through mechanisms such as inducing apoptosis, inhibiting 
proliferation and migration, and influencing cell cycle arrest. 

8. Complete Regeneration of Faulty Tissues 

Research strongly indicates PEA's role in supporting tissue repair, healing, and fostering 
regenerative processes, particularly in nerve and bone tissues. While the term "complete 
regeneration" for all faulty tissues is a very high standard, studies highlight PEA's direct and 
indirect contributions to restoring tissue health and function. 

Nerve Tissue Regeneration: 

●​ PEA has been shown to play a role in nerve regeneration. For example, Vitamin B1 
(thiamine) is noted to complement PEA by promoting optimal nervous system 
performance and nerve regeneration. PEA's anti-inflammatory and neuroprotective 
actions create an environment conducive to nerve repair and growth. 

●​ In the context of optic nerve regeneration in glaucoma, while traditional treatments 
have limited efficacy in reversing damage, groundbreaking research is actively exploring 
ways to repair the optic nerve. PEA's neuroprotective properties contribute to 
maintaining the health of nerve cells, which is a prerequisite for any regenerative efforts. 
Its ability to reduce neuroinflammation is crucial for creating a permissive environment 
for potential nerve regrowth. 

Bone and Connective Tissue Repair: 

●​ PEA, or related compounds like PEA-MPS, have demonstrated efficacy in the fracture 
healing process, as observed in mouse models with tibia fractures. This indicates 
PEA's direct involvement in the complex biological cascade of bone repair and 
regeneration. 

●​ More generally, PEA assists in connective tissue repair of muscles, ligaments, 
tendons, and bones. It contributes to the body's natural healing mechanisms by 
supporting the production of collagen, a vital component for repairing cells and reducing 
inflammation, thus aiding in overall tissue restoration. 

●​ PEA's role in muscle recovery and support post-exercise further underscores its 
contribution to tissue repair processes by reducing inflammation and supporting overall 
muscle health. 

General Tissue Healing and Repair: 

●​ PEA's fundamental role in resolving inflammation is a cornerstone of its contribution to 



tissue healing and repair. By transitioning inflammatory states back to normal, PEA 
creates an optimal environment for damaged tissues to recover. 

●​ Its actions as a homeostatic regulator mean it actively participates in the body's intrinsic 
capacity for self-regulation and healing, supporting the body's natural regenerative 
responses. 

In summary, PEA significantly aids in the body's intricate processes of tissue repair and 
regeneration. While the extent of "complete regeneration" can vary based on the tissue and 
severity of damage, PEA's established roles in nerve regeneration, bone healing, and overall 
tissue repair through its anti-inflammatory and cellular balancing effects highlight its profound 
potential in restoring physiological function to faulty tissues. 

9. PEA and the "Fountain of Youth" Concept 

The concept of a "fountain of youth" is a metaphorical term often associated with anti-aging, 
longevity, and overall vitality. While PEA is not a literal "fountain of youth," its diverse health 
benefits, particularly its anti-inflammatory, neuroprotective, and tissue-supporting properties, 
align with the scientific pursuit of healthy aging and extended "healthspan." 

Several sources in the search results connect PEA to this broader concept: 

●​ Some discussions explicitly mention PEA in the context of "anti-aging beauty boost" and 
"fountain of youth" for the brain, suggesting its role in maintaining cognitive function and 
overall vitality as one ages. 

●​ PEA's ability to reduce inflammation, which is a key driver of many age-related diseases, 
positions it as a compound that can contribute to a longer, healthier life. Chronic 
inflammation is often linked to the aging process, and by mitigating this, PEA supports 
the body's resilience. 

●​ Its ability to destroy damaged cells and promote the regeneration of new, healthy cells 
further contributes to maintaining cellular vitality and tissue function as part of the aging 
process. 

●​ Its neuroprotective effects, as detailed in section 4.3, contribute to maintaining brain 
health and function, which are crucial aspects of a youthful and vibrant life. 

●​ Discussions around "healthy aging" and "longevity industry" often include compounds 
like PEA, acknowledging their potential to improve healthspan—the period of life spent in 
good health—rather than just lifespan. 

●​ PEA's support for muscle and joint health also contributes to physical vitality, allowing 
individuals to remain active and functional as they age, further aligning with the "fountain 
of youth" ideal of sustained physical capability. 

In essence, PEA's contribution to reducing pain, managing inflammation, protecting neurological 
function, and supporting tissue health can collectively lead to an improved quality of life and 
potentially a more robust aging process, which is the scientific aspiration behind the "fountain of 
youth" metaphor. 



10. Reversal and Improvement in Neurological 
Disorders 

Palmitoylethanolamide (PEA) has been shown to reverse or significantly improve symptoms and 
underlying pathologies in various neurological disorders in both preclinical and, in some cases, 
clinical settings. Its effects are largely attributed to its anti-inflammatory, neuroprotective, and 
immunomodulatory properties. 

Here's a breakdown of its reported effects on specific neurological conditions: 

Alzheimer's Disease (AD) 

●​ PEA has been shown to reverse or prevent memory deficits and reverse or prevent 
amyloid-induced behavioral impairments in animal models. 

●​ It reverses reactive astrogliosis and reduces neuroinflammation and neuronal damage. 
●​ PEA can improve neuronal survival and reverse dendritic spine density, which is crucial 

for synaptic function. 
●​ It mitigates oxidative stress by decreasing protein nitrosylation and reducing reactive 

oxygen species production. 
●​ Chronic oral administration of ultramicronized PEA (um-PEA) reversed cognitive 

deficits, restrained neuroinflammation, and reduced increased hippocampal glutamate 
levels in an AD mouse model. 

●​ PEA-Luteolin (PEALut) has been found to induce an improvement of cognitive 
performances in a patient with mild cognitive impairment (MCI), a precursor to dementia. 

Parkinson's Disease (PD) 

●​ PEA reduced the loss of dopaminergic neurons and reversed motor deficits in animal 
models. 

●​ It promotes neurogenesis and modulates microglial/astrocyte activation. 
●​ Clinical studies have shown that um-PEA and PEALut supplementation significantly 

improved both motor and non-motor symptoms, reduced dyskinesia, and lowered the 
incidence of camptocormia in PD patients. 

Multiple Sclerosis (MS) 

●​ PEA reduced inflammation, demyelination, neuronal degeneration, and behavioral 
impairment in animal models of MS. 

●​ Um-PEA therapy significantly reduced serum cytokine levels and improved overall 
quality of life in MS patients. 

●​ PEA was reported to alleviate spasticity in the hind limbs of spastic mice. 
●​ PEALut reduced the severity of clinical signs in an experimental autoimmune 

encephalomyelitis (EAE) model of MS through anti-inflammatory mechanisms. 
●​ It has been reported to reduce neuropathic pain in an MS patient. 



Spinal Cord Injury (SCI) 

●​ PEA reduced inflammation and tissue injury associated with SCI and improved motor 
function. 

●​ Co-ultramicronized PEA/luteolin (co-ultraPEALut) improved motor function and 
histological alteration in mice with SCI. 

●​ PEA treatment limited SCI-induced cytotoxic edema and infiltration of inflammatory cells 
and reversed PPAR-δ and PPAR-γ expression. 

●​ It inhibited excessive autophagy and regulated protein degradation in SCI models. 

Traumatic Brain Injury (TBI) 

●​ Co-ultraPEALut significantly decreased edema and brain infarction area and volume, 
and promoted functional and behavioral recovery in mouse models, often outperforming 
PEA alone. 

●​ It prevented increases in pro-inflammatory cytokines (TNFα and IL-1β). 
●​ Co-ultraPEALut also modulated apoptosis and inhibited autophagy. 

Stroke (Ischemic Stroke/Cerebral Ischemia/Vascular Dementia) 

●​ PEA therapy prevented brain histological and cellular damage, reduced inflammatory 
cytokine levels, and prevented early blood-brain barrier disruption in stroke models. 

●​ PEA reduced neuroinflammation by promoting anti-inflammatory macrophage 
phenotypes. 

●​ PEALut improved neurological status, cognitive abilities, spasticity, pain, and 
independence in daily living activities in stroke patients, suggesting it can reduce the 
severity of neuroinflammation. 

●​ PEA administration rescues injured hippocampal neurons and improves memory, social 
behavior, and locomotor activity in vascular dementia (VaD) models. 

Frontotemporal Dementia (FTD) 

●​ PEA-LUT reduced behavioral disturbances and improved frontal lobe functions by 
modulating cortical oscillatory activity and GABA(B)ergic transmission. 

●​ It can enhance GABAergic transmission and inhibit glutamate release, offering 
anti-excitotoxic effects. 

Neonatal Anoxia-Ischemia (AI) 

●​ PEA treatment prevented neuroinflammation, reduced astrogliosis, and preserved 
cognitive functions. It was able to reverse memory deficits associated with this condition. 

Epilepsy (Seizures) 

●​ PEA has known antiepileptic properties. 
●​ It has been shown to inhibit electroshock-induced and chemically induced seizures in 



animal models. 

Autism Spectrum Disorder (ASD) 

●​ PEA supplementation improves social and nonsocial behaviors, reduces 
pro-inflammatory markers, modulates apoptosis, and increases hippocampal 
neurogenesis and neuroplasticity in rodent models. 

●​ It has been shown to improve expressive language and reduce overall autism severity, 
including motor stereotypic behaviors, in human case reports. 

Diabetic Neuropathy (DPN) 

●​ PEA has been shown to be effective in relieving pain in DPN. 
●​ It significantly reduced pain symptoms characteristic of diabetic neuropathy. 
●​ PEA decreased inflammation, reversed mechanical allodynia, counteracted nerve 

growth factor deficit, improved insulin levels, and preserved pancreatic cell morphology 
in rodent models. 

Glaucoma and Retinopathy 

PEA has been shown to reverse or significantly improve symptoms and underlying pathologies 
in various neurological disorders in both preclinical and, in some cases, clinical settings. Its 
effects are largely attributed to its anti-inflammatory, neuroprotective, and immunomodulatory 
properties. 

Here's a breakdown of its reported effects on specific neurological conditions: 

●​ Glaucoma and Retinopathy: 
○​ PEA is considered a putative anti-inflammatory and retinoprotectant compound. 
○​ PEA intake reduced intraocular pressure (IOP) and improved visual field indices 

in glaucoma patients. 
○​ It protected retinal ganglion cells from neurotoxic damage. 

Pain (Neuropathic, Chronic, Central) 

●​ PEA is a well-researched analgesic, anti-inflammatory, and neuroprotective agent. 
●​ It has shown broad effectiveness for relieving occasional muscle pain and reducing the 

need for rescue medications. 
●​ PEA consistently demonstrates a favorable effect in managing chronic pain, improving 

functional status and quality of life. 
●​ It can reverse allodynia in chemotherapy-induced peripheral neuropathy (CIPN) models, 

and combination with gabapentin produced synergistic effects. 
●​ PEA improves nerve function and reverses neuropathic pain in patients with painful 

neuropathy. 
●​ It reduces pain intensity and spasticity in post-stroke patients. 



Myasthenia Gravis 

●​ Oral PEA supplementation improved patients' response to repetitive nerve stimulation, 
leading to improved disease severity scores and a decrease in muscular fatigue. This 
suggests a direct action on acetylcholine receptors. 

PEA's therapeutic benefits often stem from its ability to modulate inflammation and its pleiotropic 
effects on various cellular targets and signaling pathways, including PPAR-α, GPR55, TRPV1, 
and indirect modulation of cannabinoid receptors (CB1 and CB2). The micronized and 
ultramicronized formulations of PEA are noted for enhancing its bioavailability and therapeutic 
efficacy, especially for CNS disorders, by improving tissue absorption and crossing the 
blood-brain barrier. Furthermore, PEA is generally well-tolerated with a benign side effect profile. 

Table 1: Comprehensive Overview of PEA's Health Benefits 

Benefit 
Category 

Specific 
Conditions/Applicat

ions 

Key Mechanisms (brief) Type of 
Evidence 

Supporti
ng 

Snippet 
IDs 

Pain and 
Inflammation 
Management 

Neuropathic pain, 
Fibromyalgia, 
Sciatica, Carpal 
Tunnel Syndrome, 
Musculoskeletal 
disorders, Migraines 

Increases 
endocannabinoids, reduces 
inflammatory 
chemicals/nerve 
inflammation, interacts with 
TRPV1/PPAR-α, mitigates 
mast cell degranulation, 
decreases NO production, 
reduces neutrophil influx, 
suppresses proinflammatory 
proteins 

Clinical 
studies, 
Preclinical 
studies 

[6, 1] 

Joint and 
Musculoskel
etal Health 

Arthritis, Traumatic 
injury, Post-surgical 
recovery, 
Fibromyalgia, Low 
back pain, 
Osteoarthritis 

Inhibits COX-2/IL-1β, 
stimulates IL-10, activates 
PPARα, soothes/repairs 
damaged nerve endings 

Animal 
models, 
Human 
clinical 
trials 

[1] 



Neuroprotect
ive and 
Cognitive 
Benefits 

Traumatic Brain 
Injury (TBI), 
Parkinson's Disease, 
Alzheimer's Disease, 
Stroke, Autism 
Spectrum Disorder, 
Brain infections 

Stimulates healthy brain 
cells, reduces brain 
inflammation, protects 
neurons from 
excitotoxicity/oxidative 
stress/inflammation-induced 
cell death, downregulates 
overactivated mast/glial 
cells, acts as PPAR-alpha 
ligand, binds to GPR55, 
pro-neurogenic effects, 
protects dopamine active 
transporter 

Clinical 
studies, 
Animal 
studies 

[6, 9, 1] 

Gastrointesti
nal Health 

"Leaky gut", 
Inflammatory Bowel 
Disease (IBD), 
Ulcerative Colitis, 
Irritable Bowel 
Syndrome (IBS) 

Maintains gut barrier integrity 
(prevents TRPV1 activation), 
attenuates colitis, modulates 
TRPV1/GPR55/CB1/CB2/PP
ARα, reduces intestinal 
injury/inflammation, 
counteracts enteroglial 
activation, normalizes 
intestinal transit 

Clinical 
studies, 
Preclinical 
studies 

[6, 1] 

Ocular 
Health 

Glaucoma, Ocular 
Hypertension (OHT), 
Normal Tension 
Glaucoma (NTG), 
Diabetic Retinopathy, 
Age-related Macular 
Degeneration (AMD), 
Uveitis 

Interacts with 
PPAR-α/PPAR-γ/PPAR-δ/GP
R/TRPV1, "entourage effect" 
(increases AEA), increases 
aqueous humor outflow 
(GPR55/PPARα), 
vasorelaxation of ophthalmic 
artery (PPARα), engages 
cannabinoid system, 
downregulates 
proinflammatory genes 

Clinical 
trials, 
Preclinical 
studies 

[8, 3, 2, 
9, 4, 5, 
23] 

Glaucoma 
Reversal & 
Optic Nerve 
Regeneratio
n 

Glaucoma (reversal 
of vision loss, optic 
nerve repair) 

Optic nerve regeneration 
research (gene therapies, 
growth factors like 
oncomodulin, genetic 
manipulations, stem cell 
approaches, 

Preclinical 
(mouse 
models), 
Emerging 
research 

[24, 25, 
26, 27, 
28, 29, 
30] 



nanotechnology) 

Tinnitus 
Treatment 

Chronic Tinnitus, 
Recent-onset 
Idiopathic Tinnitus, 
Age-related Hearing 
Loss, Noise-induced 
Hearing Loss 

Bilberry extract in 
combination with 
antioxidants/micronutrients, 
increases Endothelin 
Receptor B (Ednrb) 
expression in inner ear 

Clinical 
tests, 
Randomiz
ed 
double-blin
d 
placebo-co
ntrolled 
clinical 
trial, 
Research 
on 
mechanis
ms 

 

Cancer 
Treatment 

Colorectal Cancer, 
Cervical Cancer, 
Breast Cancer, 
Neuroblastoma, 
Melanoma, Prostate 
Cancer 

Induces apoptosis, inhibits 
proliferation/migration, 
influences cell cycle arrest, 
inhibits FAAH, modulates 
PPAR-alpha/GPR55/TRPV1 

Preclinical 
studies (in 
vitro, 
murine 
models), 
In vitro 
studies, 
Animal 
studies, 
Clinical 
case (for 
pain 
managem
ent) 

[31, 32, 
33, 34, 
35, 36, 
37, 38, 
39, 40, 
41, 42, 
43] 

Complete 
Regeneratio
n of Faulty 
Tissues 

Nerve Tissue (e.g., 
optic nerve), Bone 
Fractures, 
Connective Tissues 
(muscles, ligaments, 
tendons, bones), 
General Tissue 
Damage/Injury 

Nerve regeneration (via 
anti-inflammatory 
environment, potentially B1 
synergy), bone fracture 
healing/repair, collagen 
production, muscle recovery, 
anti-inflammatory effects 
promoting optimal healing 
environment 

Preclinical 
studies, 
Clinical 
observatio
ns 
(general 
healing) 

[4.3, 7.1, 
1.2, 1.3] 



"Fountain of 
Youth" 
Concept 

Anti-aging, Longevity, 
Overall Vitality, 
Healthy Aging, 
Healthspan 

Reduces inflammation, 
neuroprotective, supports 
cognitive function, supports 
muscle/joint health, 
contributes to overall 
well-being, destroys 
damaged cells, promotes 
regeneration of new cells 

General 
discussion
s, Blog 
posts, 
Conceptua
l links 

 

Reversal and 
Improvement 
in 
Neurological 
Disorders 

Alzheimer's Disease 
(AD), Parkinson's 
Disease (PD), 
Multiple Sclerosis 
(MS), Spinal Cord 
Injury (SCI), 
Traumatic Brain 
Injury (TBI), Stroke, 
Frontotemporal 
Dementia (FTD), 
Neonatal 
Anoxia-Ischemia 
(AI), Epilepsy 
(Seizures), Autism 
Spectrum Disorder 
(ASD), Diabetic 
Neuropathy (DPN), 
Glaucoma and 
Retinopathy, Pain 
(Neuropathic, 
Chronic, Central), 
Myasthenia Gravis 

Anti-inflammatory, 
neuroprotective, 
immunomodulatory, 
modulates PPAR-α, GPR55, 
TRPV1, indirect cannabinoid 
receptor modulation, 
improves tissue 
absorption/BBB crossing 
(micronized/ultramicronized 
formulations) 

Preclinical 
studies, 
Clinical 
studies/ca
se reports 

 

1.​  
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