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Abstract
Background: Body protection compound-157 (BPC-157) is a naturally occurring gastric peptide that promotes mucosal integrity 
and homeostasis. Preclinical studies show its potential for promoting healing in musculoskeletal injuries such as fractures, 
tendon ruptures, ligament tears, and muscle injuries. Despite lacking US Food and Drug Administration approval and its 
use being banned in professional sports, it is increasingly used by clinicians and athletes. Purpose: We sought to (1) provide 
a comprehensive synthesis of the BPC-157 literature from an orthopedic sports medicine perspective and (2) elucidate 
the mechanism of action, musculoskeletal effects, metabolism, and safety profile. Methods. We conducted a systematic 
review of English-language literature, published from database inception to June 3, 2024, from PubMed, Cochrane, and 
Embase. We searched PROSPERO to identify any current or unpublished reviews. Studies reporting BPC-157’s mechanism, 
musculoskeletal outcomes, metabolism, and safety were included. Articles were screened in 3 phases by 2 reviewers. In cases 
of a disagreement between the 2 reviewers, blinding was removed, and eligibility was determined by group consensus, with a 
third author making the final decision. Results. A total of 544 articles from 1993 to 2024 were identified. After duplicates were 
removed, 36 studies were included (35 preclinical studies, 1 clinical study). The studies suggest that BPC-157 enhances growth 
hormone receptor expression and several pathways involved in cell growth and angiogenesis, while reducing inflammatory 
cytokines. In preclinical models, BPC-157 improved functional, structural, and biomechanical outcomes in muscle, tendon, 
ligament, and bony injuries. In a retrospective study of musculoskeletal pain following intraarticular injection of BPC-157 
for unspecified chronic knee pain, 7 of 12 patients reported relief for >6 months. BPC-157 is metabolized in the liver, with 
a half-life of less than 30 minutes, and is cleared by the kidneys. Preclinical safety studies showed no adverse effects across 
several organ systems. No clinical safety data were found. Conclusion: This systematic review of level IV and level V studies 
suggests that BPC-157 shows promise for promoting recovery from musculoskeletal injuries. Adverse effects are possible due 
to unregulated manufacturing, contamination, or unknown clinical safety. We recommend that clinicians counsel athletes to 
understand their organizations’ rules to remain compliant with medication/supplement safety and testing standards.

Plain Language Summary 
Review of the Musculoskeletal Literature Surrounding a Relatively Novel Peptide, Body Protection 
Compound-157
Body protection compound-157 (BPC-157) is a naturally occurring substance in the body that helps maintain healthy tissues 
and organs. Even though it is not approved by the US Food and Drug Administration and is banned in some sports, BPC-157 is 
still being used. This study aimed to review all the research on BPC-157 to understand how it works, its effects on muscles and 
joints, how the body processes it, and whether it is safe. The review looked at 36 studies published from 1993 to 2024. The 
findings showed that BPC-157 helps promote healing by boosting growth factors and reducing inflammation. It has improved 
outcomes in muscle, tendon, ligament, and bone injury models in animals. In one human study, 7 out of 12 people with chronic 
knee pain felt relief for over six months after receiving one BPC-157 knee injection. Animal studies showed no harmful effects, 
but there is no clinical safety data in humans. Overall, BPC-157 could help heal musculoskeletal injuries, but there are potential 
risks due to unregulated production and lack of clinical safety data. 
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Introduction

First described in 1992, body protective compound-157 
(BPC-157) is a naturally occurring peptide in gastric juices 
that endogenously functions to promote gastric mucosal 
integrity and homeostasis [2,46,47]. Increasingly, BPC-157 
is being studied in a variety of disease states due to its pro-
posed angiogenic, anti-inflammatory, and wound healing 
properties [2,46,47]. In preclinical models, BPC-157 dem-
onstrates significant cytoprotective effects in a range of 
organs and tissues, including the alimentary canal, liver, 
pancreas, heart, and nerves [8–10,21,23,24,34,36,44,46,65]. 
The compound also shows promise in rapid healing of mus-
cles, bones, and joints, which highlights its potential appli-
cation in orthopedic sports medicine [6,19,22,23,39,49]. 
There seem to be little to no adverse effects reported in the 
preclinical literature [11].

Although there is little clinical evidence, select cash 
practices offer BPC-157 intraarticular injections and oral 
formulations for knee pain and arthritis [25], and athletes 
are increasingly using BPC-157 for general musculoskele-
tal recovery and injury, including muscular strains and ten-
don injuries [54,64]. Recently, many leading regulatory 
agencies and professional and collegiate sports leagues in 
the United States have banned its use either by name or by 
association as a peptide hormone (Table 1).

At this time, there is no U.S. Food and Drug Administration 
(FDA) approved indication for BPC-157. In 2023, the FDA 
named BPC-157 a Category 2 bulk drug substance, meaning 
it cannot be compounded by commercial pharmaceutical 
companies and that there is insufficient evidence on whether 
it would cause harm to humans [56,57]. Nonetheless, many 
BPC-157 products are legally sold as “dietary supplements” 
or “research chemicals,” classifications that are not subject to 
FDA regulations. In addition, because BPC-157, along with 
many peptide hormones, are not Drug Enforcement Agency 
(DEA) scheduled substances, possession is not illegal (unlike 
substances such as anabolic steroids). Thus, any products 
marketed as BPC-157 are unregulated for quality and safety 
[7,51]. In the wake of this gray-area legal status, numerous 
medical clinics with licensed physicians across the United 
States offer treatment with this peptide, and it remains readily 
accessible for purchase online, with interest on the rise [7,25].

In June 2024, the “BPC-157” Google search volume 
index, which measures the popularity of a search query, was 
at an all-time high. Concurrently, there are over 50 million 
“BPC-157” tagged video views on both YouTube and 
TikTok, with over 100,000 members in peptide-related 
Reddit communities. These trends with BPC-157 resemble 
another gray market class of drugs, selective androgen 
receptor modulators, which also have minimal clinical 
safety data, similar widespread use, and recent regulatory 

Table 1.  Stances of regulatory agencies and top professional sports organizations on BPC-157.

Organization Stance on BPC-157
Year 

established

FDA [56] Category 2: Bulk drug substance that raises significant 
safety concerns

2023

WADA [64] Specific ban on BPC-157 2022
UFC [55] Specific ban on BPC-157 2022
NFL [32] Specific ban on BPC-157 2022
NBA Non-specific ban on PEDs NA
NHL Non-specific ban on PEDs 2013
MLB [26] Non-specific ban on types of peptide hormones 2019
NAIA [30] Non-specific ban on peptide hormones 2017
PGA [37] Non-specific ban on peptide hormones 2015
NCAA [31] Non-specific ban on peptide hormones 1999

FDA U.S. Food and Drug Administration; MLB Major League Baseball; NAIA National Association of Intercollegiate Athletics; NCAA National Collegiate 
Athletics Association; NBA National Basketball Association; NFL National Football League; NHL National Hockey League; PEDs performance enhancing 
drugs; PGA Professional Golfers Association; UFC Ultimate Fighting Championship; WADA World Anti-Doping Agency.
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bans, yet are available in cash clinics and online 
[12,13,58,59]. Despite increasing athlete and musculoskel-
etal clinical use, there is no peer-reviewed literature on 
BPC-157 specifically geared toward sports medicine clini-
cians and athletes.

We are not aware of any prior systematic reviews per-
taining to BPC-157 use in orthopedic sports medicine and 
athletes. Therefore, we sought to provide sports medicine 
clinicians and athletes with a comprehensive synthesis of 
the BPC-157 literature to understand the mechanism of 
action, musculoskeletal effects, metabolism, and safety pro-
file, and to guide whether and how physicians should rec-
ommend this substance to their patients.

Methods

We searched PROSPERO to identify any current or unpub-
lished reviews on this topic. This systematic review was per-
formed according to the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines. The search terms were “Body Protective Compound-157” 
and “BPC-157” in combination with all known alternative 
names (gastric pentadecapeptide, BPC-15, PL-14736, bepe-
cin, PLD-116, PCO-02) and variants of dash/space locations 
with the Boolean operator “OR.”

The search was conducted in PubMed, Embase, and the 
Cochrane Library from inception to June 3, 2024, with no 
limit on publication year. Non-English studies were 
excluded from the search, and duplicates were removed 
using Covidence (Veritas Health Innovation).

Articles were assessed for study eligibility by 2 review-
ers, each without knowledge of the other’s inclusion/exclu-
sion decisions. They reviewed included articles in 3 phases. 
After removing duplicates, articles were screened by title 
and abstract. After agreement, the review was repeated to 
screen by full-text articles, then agreement was assessed 
again prior to extraction. In cases of a disagreement between 
the 2 reviewers, anonymity was removed, and eligibility 
was determined by group consensus, with a third author 
making the final decision. All abstracts and full-text articles 
were stored in Covidence, which allowed anonymizing of 
each independent reviewer to the inclusion/exclusion deci-
sions made by the other reviewers throughout the assess-
ment process.

Articles relevant to the BPC-157 mechanism of action 
related to the musculoskeletal system, overall musculoskel-
etal effects, safety profile, and metabolism were included. 
Preclinical and clinical studies were included. Reviews, 
meta-analyses, editorials, and conference abstracts were 
excluded.

Articles that met eligibility criteria underwent data 
extraction, including model demographics, sample size, 
treatment groups, side effects, and primary and secondary 
outcomes. The 2 reviewing authors categorized each article 

into non-mutually exclusive sections by article topic or 
type: mechanism of action, musculoskeletal outcomes, met-
abolic profile, and safety profile. Further subsections were 
included when necessary.

Results

A total of 544 articles were initially identified. After remov-
ing duplicates and completing the screening processes, we 
included 36 articles in this systematic review [1,2,4–7,15–
20,22,23,25,33,35,36,39,40,41,44–53,60–62,66,67], with 
21 reporting on the mechanism of action [1,2,5,6,16–
20,23,35,40,41,47,50,52,53,60–62,66], 15 reporting muscu-
loskeletal outcomes [2,4–6,19,22,22,25,33,36,39,46,48,49], 
3 analyzing metabolism [7,15,51], and 4 assessing safety 
profile and adverse effects associated with BPC-157 
[15,45,45,67] (Fig. 1).

Mechanism of action

Of the 36 included articles, 21 reported on the mechanism 
of action of BPC-157 (Fig. 2) [1,2,5,6,16–20,23,35, 
40,41,47,50,52,53,60–62,66].

Several preclinical animal models identified that BPC-
157 stimulates vascular endothelial growth factor (VEGF) 
protein and gene expression, a pathway commonly impli-
cated in angiogenesis [2,16–18,60,61,66]. Other studies 
suggested that BPC-157 upregulates the phosphorylation 
level of extracellular signal-regulated kinases (ERK) 1 and 
2 as well as their downstream targets, including c-Fos [18], 
c-Jun [18], and Egr-1 [18,60,61], which are key molecules 
involved in cell growth, migration, and angiogenesis. Other 
pro-survival and pro-proliferation pathways include 
increased AKT phosphorylation [61,66] and increased 
Kirsten rat sarcoma viral oncogene homolog (KRAS) gene 
expression [60,61]. BPC-157 was associated with increased 
FAK and paxillin gene expression in an in vitro cultured 
tendon fibroblast model, suggesting direct or indirect acti-
vation of the focal adhesion kinase (FAK)-paxillin pathway, 
important in cellular adhesion, migration, proliferation, and 
survival [6]. In cultured tendon fibroblasts isolated from 
rats, BPC-157 was associated with increased growth hor-
mone receptor gene and protein expression, identifying 
modulation of another proliferation-promoting pathway [5].

In addition to growth-related pathways, BPC-157 upreg-
ulates vasodilatory nitric oxide pathways, including the 
upregulation of nitric oxide synthase (NOS) gene and pro-
tein expression and increased nitric oxide production 
[1,16,35,40,47,50,60–62,66]. BPC-157 also counteracts 
proinflammatory pathways and cytokines as it has been 
observed to decrease cyclooxygenase-2 (COX-2) gene 
expression [19,62], decrease myeloperoxidase activity [23], 
and decrease levels of interleukin-6 (IL-6) and tumor necro-
sis factor-alpha (TNF-α) [40].
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BPC-157 also modulates dopamine and serotonin path-
ways [20,53]. Following intraperitoneal administration in 
rat models, BPC-157 increased serotonin synthesis in the 
substantia nigra reticulate and medial anterior olfactory 
nucleus [54]; decreased serotonin synthesis in the dorsal 
thalamus, hippocampus, lateral geniculate body and hypo-
thalamus [53]; and blocked amphetamine-induced height-
ened startle response and stereotypy [20,41].

Musculoskeletal outcomes

Fourteen studies measured musculoskeletal outcomes asso-
ciated with BPC-157 [2,4–6,19,22,25,33,36,39,46,48,49] 
(Table 2).

BPC-157 body protection compound-157; MCL, medial 
collateral ligament; VEGF vascular endothelial growth 
factor

In 3 rat muscle transection and crush models, BPC-157 
treatment improved muscle structure, function, and biome-
chanics [33,36,48]. Outcomes included improved load to 
failure, motor function indices, muscle myofibril and mac-
roscopic diameters, and reduced atrophy and subcutaneous 
gapping [33,36,48]. Similarly, BPC-157 treatment improved 
tendon structure, limb alignment, biomechanics, and motor 
function indices following transection of rat Achilles and 
quadriceps tendons [19,22,23,49]. In vitro, BPC-157 

improved tendon fibroblast survival under stress, cell 
migration indices, cell proliferation, and growth hormone 
receptor expression [5,6,49].

One study found that BPC-157 promotes fracture heal-
ing [39]. In rabbit nonunion models, intramuscular adminis-
tration of BPC-157 performed similarly to percutaneous 
injection of autologous bone marrow or autologous bone 
grafting in improving callous mineralization and resolution 
of the bone defect with predominantly lamellar bone forma-
tion versus fibrous scar tissue [39].

BPC-157 also demonstrated anti-inflammatory effects in 
musculoskeletal injury models [19,23,46,49]. In Freund’s 
adjuvant–induced polyarthritis rat models, BPC-157 
reduced paw inflammation, nodule formation, and stiffness 
[46]. Histologic analysis of transected rat muscle and ten-
don models demonstrated decreased inflammatory infil-
trates following BPC-157 treatment [19,23,49]. In addition, 
on histology, BPC-157 increased local vascularity and 
VEGF expression in muscle, tendon, and ligament injury 
models [2,4,22].

In 1 rat medial collateral ligament (MCL) transection 
model, BPC-157 treatment reduced postinjury valgus insta-
bility and contracture, and restored biomechanics (MCL 
load to failure, stiffness, breaking force, and absorbed 
energy indices), motor function indices, and macroscopic 
and microscopic structure [4].

-
-

Fig. 1.  PRISMA diagram.
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Only 1 clinical study could be identified that retrospec-
tively assessed musculoskeletal pain following intraarticular 
injection of BPC-157 for unspecified chronic knee pain. Out 
of 12 patients, 7 reported subjective improvement in symp-
toms for more than 6 months following intraarticular injec-
tion of BPC-157 alone (2 cc of 2000 mcg/mL solution) [25].

Metabolism and Excretion

Three studies assessed the metabolic and elimination pro-
files of BPC-157 [7,15,51]. In animal models, BPC-157 

tissue concentration was reportedly highest in the kidneys, 
then the liver, with high concentrations found in bile, and 
extensive metabolism was also observed in in vitro human 
liver microsome models [15]. Thus, BPC-157 is likely 
metabolized in the liver by cytochrome P450 enzymatic 
pathways and excreted in the urine, but further renal metab-
olism cannot be ruled out. The half-life of BPC-157 was 
reported to be less than 30 minutes, following linear phar-
macokinetics, after single and repeat intramuscular and 
intravenous dose administration. One study reported that 
BPC-157 metabolites were stable and detectable in urine 

-

-

-

-

Fig. 2.  High-level overview of pathways modulated by BPC-157. It is important to note that these pathways are nonlinear and often 
interconnected.
VEGF vascular endothelial growth factor; ERK1/2 extracellular signal-regulated kinase 1/2; FAK focal adhesion kinase; KRAS Kirsten rat sarcoma virus; 
AKT alpha serine/threonine-protein kinase; NOS nitric oxide synthase; COX2 cyclooxygenase-2; MPO myeloperoxidase; IL-6 interleukin-6; TNF-α tumor 
necrosis factor-alpha.
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for 4 days, with a limit of detection of 0.1 ng/mL using high-
resolution liquid chromatography mass spectrometry [7]. 
Another study reported limits of detection for several BPC-
157 metabolites ranging from 0.03 to 0.11 ng/mL, all stable 
and detectable in urine for 5 days using ultra-high-perfor-
mance liquid chromatography mass spectrometry [51]. 
These limits of detection are below the minimum required 
levels (2 ng/mL) for peptide compounds set by the World 
Anti-Doping Agency (WADA), providing analytical param-
eters suitable for use in athlete drug testing [63].

Safety Profile

Three studies assessed the safety profile and adverse effects 
of BPC-157 [15,45,67]. Notably, all 3 studies assessed sev-
eral organ-specific outcome measures in animal and in vitro 
models and reported no acute toxicity across several organ 
systems. Following single and repeat intramuscular and 
intravenous doses of BPC-157, ranging from 6 μg/kg to 
20 mg/kg over 6 weeks, gross necropsy analysis revealed no 
adverse changes in the liver, spleen, thymus, and gastric 

Table 2.  Studies reporting musculoskeletal outcomes associated with BPC-157.

Author Models Primary investigations Associated Outcomes Reported

Sikiric et al (1997) [46] Male Wistar rats Effect of BPC-157 on 
induced inflammatory 
arthritis

Reduced paw inflammation, nodule formation, 
stiffness

Sebecić et al (1999) 
[39]

Rabbits Effect of BPC-157 on a 
rabbit nonunion model

Local BPC-157 performed similarly to 
percutaneous injection of autologous bone 
marrow or autologous bone grafting in resolving 
nonunion defect

Staresinic et al (2003) 
[49]

Male Wistar rats Effect of BPC-157 on 
Achilles tendon healing 
post-transection

Improved Achilles tendon structural, functional, 
and biomechanical indices; reduced inflammatory 
infiltrates

Krivic et al (2006) [22] Male Wistar rats Effect of BPC-157 on 
Achilles tendon healing 
post-transection

Improved functional and biomechanical indices, 
macroscopic and microscopic structures; 
resolved tendon-bone defect

Staresinic et al (2006) 
[48]

Male Wistar rats Effect of BPC-157 on 
quadriceps muscle 
healing post-transection

Improved quadriceps muscle macroscopic 
and microscopic structural, functional, and 
biomechanical indices

Krivic et al (2008) [23] Male Wistar rats Effect of BPC-157 on 
Achilles tendon healing 
post-transection

Decreased inflammatory infiltrates, increased 
vascular indices, and increased functional indices 
(BPC-157 with methylprednisolone)

Novinscak et al (2008) 
[33]

Male Wistar rats Effect of BPC-157 on 
muscle crush injury

Improved macroscopic and microscopic muscle 
structures and restored functional indices

Brcic et al (2009) [2] Male Wistar rats Angiogenic effect of 
BPC-157 in muscle and 
tendon transection

Increases local vascularity and VEGF expression in 
muscle and tendon transection models

Pevec et al (2010) [36] Male Wistar rats Effect of BPC-157 on a 
corticosteroid-impaired 
muscle healing model

Improved structural and functional muscle healing 
despite concurrent corticosteroid treatment

Cerovecki et al (2010) 
[4]

Male Wistar rats Effect of BPC-157 on 
MCL healing at 90 days 
post-transection

Reduced postinjury valgus instability and 
contracture, restored motor function indices, 
MCL biomechanical indices, macroscopic and 
microscopic structures

Chang et al (2011) [6] Cultured tendon 
explants and 
fibroblasts from 
Sprague-Dawley rats

Effect of BPC-157 on 
cultured Achilles tendon

Increased ex vivo outgrowth of tendon explants, 
migration of tendon fibroblasts, and cell survival 
under stress

Chang et al (2014) [5] Cultured Sprague-
Dawley rat tendon 
fibroblast

Effect of BPC-157 on 
tendon fibroblasts

Increased growth hormone receptor expression 
and activity in cultured tendon fibroblasts

Japjec et al (2021) [19] Male Wistar rats Effect of BPC-157 on 
quadriceps tendon 
healing post-transection

Improved tendon macroscopic and microscopic 
structures, reduced inflammatory infiltrates, and 
resolved myotendinous defect

Lee et al (2021) [25] Human knees 
(retrospective)

Effect of BPC-157 on 
chronic knee pain

7 of 12 patients reported subjective improvement 
in symptoms for more than 6 months 
(intraarticular BPC-157 injection)
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wall of both rat and dog models [15,45,67]. No microscopic 
histopathologic changes were noted in the liver, spleen, 
lung, kidney, brain, thymus, prostate, and ovaries across 
similar dosing and frequency through 6 weeks in both rat 
and dog models [67]. In addition, BPC-157 did not cause 
acute local irritation at injection sites. In a local tolerance 
study that assessed gross necropsy, antigen excitation 
assays, and anaphylaxis assays, a single injection of BPC-
157 (100 μg/mL) into the quadriceps femoris of rabbits did 
not induce local irritation, erythema, edema, hyperemia, 
necrosis, or ulceration, over a 48-hour period [67].

Although renally and hepatically cleared, BPC-157 was 
not found to be acutely hepatotoxic or nephrotoxic and 
demonstrated protective effects [15,45,67]. Sikiric et al [44] 
reported that following induced hepatic injury (hepatic 
artery ligation, bile duct ligation, or carbon tetrachloride 
administration), all BPC-157 pretreated rat groups (regard-
less of dose and timepoint) had a similar reduction of ala-
nine transaminase (AST), bilirubin, and AST-to-aspartate 
transaminase (ALT) ratio and less histologic evidence of 
liver necrosis compared to saline pretreated controls.

One study assessed the in vitro mutagenicity and geno-
toxicity, and preclinical teratogenicity associated with BPC-
157 [67]. BPC-157 was associated with no change in the 
number of revertant bacterial colonies in the Ames test, no 
chromosomal aberration or damage in cultured mice bone 
marrow cells, and negative micronucleus assays; these 
results suggest that BPC-157 has no in vitro mutagenic or 
genotoxic effects. Regarding teratogenicity, 3 intramuscular 
injections of BPC-157 (0.2–4 mg/kg) were administered 
between the 6th and 15th days of rat pregnancy. After sacri-
fice on day 20, maternal-fetal assessment revealed no differ-
ences in the number of alive, dead, or aborted fetuses, and no 
changes in mass, size, and morphology of reproductive 
organs and fetal tissues. Thus, BPC-157 did not demonstrate 
in vivo teratogenicity at the studied doses/frequencies.

Despite a wide range of doses (6 μg/kg to 20 mg/kg), 
routes of administration (intramuscular, intraperitoneal, 
intravenous, oral), and frequency assessed in several animal 
models, no acute lethal or toxic dose was reported [15,67]. 
No study assessed adverse events beyond 6 weeks follow-
ing single or repeat administration of BPC-157 in animal 
models. No study assessed the safety or adverse events of 
BPC-157 in humans.

Discussion

This systematic review suggests that BPC-157 has the 
potential to reduce inflammation, promote vascularity, and 
augment structural, biomechanical, and functional recovery 
in fracture, muscle, tendon, and ligamentous injury models. 
The mechanism of action is multifactorial, directly or indi-
rectly upregulating cell growth, proliferation, survival, 
angiogenesis, and anti-inflammation pathways. BPC-157 is 

metabolized in the liver with a half-life of less than 30 min, 
excreted in the urine, and detectable in the urine for up to 
4 days by mass spectrometry methods. In preclinical animal 
models, BPC-157 was not associated with acute (<6 weeks) 
gross or histologic toxicity across several organs, including 
the liver, spleen, lung, kidney, brain, thymus, prostate, and 
ovaries. No toxic or lethal dose was achieved over a wide 
range of doses (6 μg/kg to 20 mg/kg). The in-human safety 
of BPC-157 was not assessed in the included studies and 
thus remains unknown. We recommend that clinicians and 
athletes exercise caution when considering the use of BPC-
157 due to the lack of high-quality clinical data. To promote 
athlete safety and compliance, we recommend that clini-
cians take thorough histories of dietary and sports supple-
ments and counsel athletes to understand their organization’s 
medication and supplement policies.

This systematic review had several limitations. The het-
erogeneity in study design, objectives, and outcome mea-
sures restricted our ability to conduct a quantitative 
meta-analysis. In addition, the lack of clinical outcome and 
safety data prevents us from proposing evidence-based 
practice use guidelines, and we therefore recommend cau-
tion regarding clinical use. More important, this highlights 
an important gap in the BPC-157 musculoskeletal literature 
for future multidisciplinary clinical investigations. It is 
unlikely that we missed any relevant studies, especially 
clinical studies, due to our thorough search strategy, which 
included an extensive list of known alternative names for 
BPC-157 and related terms. Lastly, the field of BPC-157 
research in orthopedics and sports medicine is rapidly 
evolving, as indicated by the findings of this review. Our 
study should be interpreted as a global snapshot of the 
expanding literature relevant to orthopedic sports medicine 
clinicians, and our conclusions are not meant to replace 
individual outcomes or interpretations of specific studies on 
BPC-157.

In preclinical models, BPC-157 has been found to reduce 
inflammation and augment structural, biomechanical, and 
functional recovery in fracture, muscle, tendon, and liga-
mentous injury models. Athletes’ use of BPC-157 is grow-
ing [64], presumably in pursuit of these regenerative effects, 
and many top professional and collegiate sports leagues 
have banned its use in recent years. These outcome mea-
sures have not been clinically studied in humans, yet a 
Google search reveals that licensed medical practitioners, 
including orthopedic and sports medicine specialists, are 
offering BPC-157 treatment for musculoskeletal injuries 
[25]. In fact, there was only 1 registered clinical trial (phase 
I) with an unknown status since 2016 [28]. This highlights 
an important gap in the BPC-157 musculoskeletal literature 
for future multidisciplinary clinical investigation.

Hepatic metabolism, relatively short (<30 min) half-
life, urinary excretion, and window of detection up to 
4 days is consistent with other commonly abused peptide 
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hormones, such as human growth hormone (HGH) and 
erythropoietin (EPO) [3,7,29,38]. Furthermore, since BPC-
157 is shown to accelerate recovery in many preclinical 
musculoskeletal injury models, it is likely used far out of 
competition, as opposed to EPO and HGH. The relatively 
short window of detection of peptide hormones in urine 
poses unsolved challenges for both in-competition and out-
of-competition doping control in collegiate and profes-
sional sports leagues [14].

Preclinical models did not reveal any adverse effects 
or toxicities associated with BPC-157, but clinical data 
were limited, and in-human safety remains unknown. 
Side effects of other frequently used peptide hormones by 
athletes, such as HGH and EPO, are reportedly rare, but 
case reports include acromegaly, anaphylaxis, flu-like 
symptoms, mood dysregulation, and thrombosis [12,41]. 
Without an FDA-approved indication, BPC-157 remains 
an unregulated supplement, and anywhere between 12% 
and 58% of ergo-nutritional supplements are contami-
nated with other, oftentimes unsafe, substances [27]. It is 
important to acknowledge that many anonymous online 
users of BPC-157 report adverse effects, including injec-
tion site pain and swelling, joint pain, anxiety, panic 
attacks, heart palpitations, insomnia, drowsiness, weak-
ness, fatigue, loss of appetite, depression, and anhedonia. 
These side effects could be possible in the setting of 
unregulated production, contamination, and/or the ability 
of BPC-157 to modulate inflammatory, dopamine, and 
serotonin pathways [8–10,21,23,24,34,36,44,46,65]. To 
improve outcome reporting and athlete safety, we recom-
mend that during history-taking, clinicians explicitly 
inquire about “dietary or sports supplements” and provide 
counseling and heightened suspicion regarding potential 
contaminants.

In conclusion, early preclinical evidence suggests that 
BPC-157 promotes structural, biomechanical, and func-
tional recovery in tendon rupture, ligament tear, muscle 
tear, and fracture models. Like other peptide hormones, 
BPC-157 is metabolized in the liver, excreted in the urine, 
and detectable for up to 4 days by mass spectrometry meth-
ods. BPC-157 modulates cell growth, proliferation, sur-
vival, anti-inflammatory, and angiogenesis pathways. While 
no acute adverse events (<6 weeks) were reported in pre-
clinical animal models, clinical safety in humans remains 
unknown. Due to limited high-quality clinical evidence, 
clinicians and athletes should exercise caution when con-
sidering the use of BPC-157. To promote outcome reporting 
and athlete safety, we recommend that during history-tak-
ing, clinicians specifically inquire about dietary or sports 
supplements and provide counsel about the risks associated 
with unregulated manufacturing, contamination, and poor 
clinical safety data. Clinicians should urge athletes to under-
stand their organizations’ rules and be cautious of the 

medication or supplements they take to remain compliant 
with safety and testing standards. Further basic science and 
clinical studies are needed to validate these preliminary 
findings pertaining to BPC-157.
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