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Intra-Articular Injection of BPC 157 for
Multiple Types of Knee Pain
Edwin Lee, MD, FACE; Blake Padgett

ABSTRACT
Introduction • Knee pain, a common complaint in
primary care, has many causes, the most common of
which is osteoarthritis (OA). Other common causes are
meniscus tears, tendinosis, ligament tears or sprains,
rheumatoid arthritis, lupus and septic arthritis. Also,
referred pain from hip joint pathology like slipped capital
femoral epiphysis can result in knee pain.1 The use of
peptides BPC157 and thymosin-beta-4 (TB4) has not
been studied in the treatment of knee pain.
Methods • A retrospective study was done at the Institute
for Hormonal Balance in Orlando, Florida, USA to see
whether intra-articular injection of the peptide BPC 157,
alone or combined with TB4, helped relieve knee pain. A
1-year chart review from 2019 to 2020 was performed.
Since this was a retrospective study, patient follow-up
varied, with most patients having had an injection of
peptide into their knee 6 months to 1 year prior to the
study. Of the 17 patients in the study, 16 were contacted by
phone to follow up on the status of their knee pain. Only
1 patient could not be reached for the survey. Patients
were asked to rate their pain prior to injection, the length
of time the peptides helped ease the pain and the degree
to which the injection helped them. No specific tools were
used to measure their improvement in function, quality
of life, stiffness or activities of daily living. The survey’s
main goal was to determine whether BPC157 helped with
multiple types of knee pain in a primary care setting.
Results • Of the 16 patients, 12 had received only BPC 157
as an intra-articular injection. In this group, 11 of the
12 patients (91.6%) had significant improvement in knee
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pain, whereas 1 patient (8.3 %) had no improvement. The
other 4 patients received a combination of 2 peptide
injections of BPC 157 and TB4. Of the patients who
received both peptides, 75% showed significant
improvement, but 25% had no relief of their knee pain.
Overall, 14 of 16 patients (87.5%) had relief of their knee
pain when BPC 157 or a combination of BPC 157 and TB4
was used.
Conclusion • This small study suggests that intra-articular
injection of BPC-157 helps with multiple types of knee
pain.
Clinical Implications • BPC157 is a peptide with
regenerative properties that can be used to relieve multiple
types of knee pain.2,3 Future studies are needed to look at
the different causes of knee pain with follow-up magnetic
resonance imaging scans (MRIs) to document the peptide’s
benefits. BPC157 has the potential to repair tears, build
cartilage and reduce the number of knee surgeries. Because
of its reparative properties, treatment with BPC157 offers
advantages over the use of steroids.
Results • BPC157 is a peptide with regenerative properties
that can be used to relieve multiple types of knee pain.2,3
Future studies are needed to look at the different causes of
knee pain with follow-up MRIs to document the peptide’s
benefits. BPC157 has the potential to repair tears, build
cartilage and reduce the number of knee surgeries.
Because of its reparative properties, treatment with
BPC157 offers advantages over the use of steroids. (Altern
Ther Health Med. 2021;27(4):8-13).

INTRODUCTION
The science of peptides has grown since 1902, when the
word “peptides” was introduced at a scientific meeting in
Germany.4 In general, peptides have a short half-life and have
multiple effects.5,6 Researchers working on the Human
Proteome Map have estimated that the human body has close
to 300 000 peptides and think we know only a fraction of
what these peptides do.7 Although peptides interact with
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many receptors, most of those studied act on the G proteincoupled receptor or the tyrosine kinase receptor.8-10 Some
hormones are peptides like thyroid-stimulating hormone,
insulin, adrenocorticotropic hormone and growth hormonereleasing hormone.11 Peptides consist of chains of amino
acids, generally between 2 and 100 amino acids in length.12,13
Longer chains of amino acids are considered proteins. Recent
debate has redefined peptides as consisting of 50 or fewer
amino acids.14,15
In 1993, Dr. Predrag Sikiric of Croatia isolated the
peptide BPC 157 from human gastric juice.4,16 In animal
studies, BPC 157 has been shown to have many restorative
properties. It can help with repairing tendons, ligaments,
muscles, nerves, bone fractures, teeth and corneas and
promote recovery from traumatic brain injury.17-29 It also
reduces blood clots and protects the liver and the
endothelium.30-34 In 2005, Dr. Sikiric and his associates
injected BPC157 intraperitoneally (not in the detached
Achilles), resulting in tendon-to-bone healing. In 21 days,
BPC157 improved the quantity of type 1 collagen, promoted
better organization of collagen fibers and advanced vascular
appearance.20,35 In addition, BPC 157 improved the
biomechanical function of the healed Achilles tendon.20
Because Sikiric’s study showed that BPC157 accelerated
healing of a ruptured tendon, many athletes have been using
it to help heal their injuries.20 BPC157 has been available on
the internet for individuals to purchase and has been used
extensively for more than 10 years by athletes, including
professional athletes. Currently, however, no study using
BPC157 in humans has been published, nor has this peptide
received US Food and Drug Administration (FDA) approval
in the United States. The FDA may even restrict the use of
BPC157 in the future. As a result, few FDA-approved
compounding pharmacies produce BPC157.
During this study, thymosin-beta-4 (TB4) was also used.
TB4, a naturally-occurring peptide that comes from the
thymus gland, was FDA-approved as an orphan drug in 2004
and in 2013.36 It possesses a wide range of regenerative
activities such as accelerating recovery from skin wounds,
traumatic brain injury, stroke, multiple sclerosis and other
serious conditions.19,37+43 In addition, it has been shown to
reduce inflammatory markers and pain. Because of these
proven effects in other studies, intra-articular injection of
thymosin-beta-4 was added to BPC157 to reduce
inflammation and pain.16,20,21,26,35,44-47
Knee pain is a common complaint in primary care
practices. The most common therapies for knee pain consist
of one or more of the following: rest, physical or massage
therapy and steroid injection. This study was done to see if an
alternative treatment besides steroids can decrease knee pain.
Methods
Study Design
We conducted a retrospective study by doing a chart
review from 2019 to 2020 at the Institute for Hormonal
Balance in Orlando, Florida.
Lee—Injection of BPC 157 for Multiple Types of Knee Pain

Inclusion Criteria
In 2019 at the Institute for Hormonal Balance, an
experimental trial using peptides was offered to patients to
help with multiple types of knee pain. All patients were
informed that BPC157 is an experimental peptide that has
not been FDA-approved in the United States. They were told
that it had not been previously studied in human clinical
trials although it was well-tolerated during animal studies in
which no serious adverse events were noted.
In the beginning of the trial, TB4 with BPC 157 was
offered since research exists showing that these peptides help
reduce inflammation.48,49 Anecdotal evidence among
healthcare providers who use peptides in their practices
indicates that the combination of TB4 and BPC157 may
reduce knee pain. No human clinical trials using BPC157 to
help with knee pain have been published. Later in the trial,
only BPC157 was offered since I observed that patients were
improving with both peptides. I wanted to test the hypothesis
that injecting BPC157 alone can decrease knee pain. All
patients interested in enrolling in the study signed a consent
form for the experimental trial using peptides to treat their
knee pain. All the patients paid for the peptide and for the
injection; none of the treatment was covered by their medical
insurance.
Exclusion Criteria
Patients who showed signs of infection or who had had
a total knee replacement were excluded from the study. In
addition, pregnant women, individuals ≤10 years of age and
patients undergoing cancer treatment were excluded from
the study.
Patients
A total of 17 patients, average age 60 years, received
peptide therapy for their knee pain. Only 16 patients could
be contacted for the follow-up questions. The test group
consisted of 9 women (56%) and 7 men (44%), age 19 to 77
years. One patient was of Hispanic descent, one of Korean
descent and the rest were white.
Procedure
The peptides were created via solid phase peptide
synthesis and compounded by Tailor Made Compounding
in Nicholasville, Kentucky. BPC157 was compounded
at 2000 mcg/ml concentration and TB4 at 3000 mcg/ml
concentration. Both were buffered with sodium phosphate
buffer and benzyl alcohol for sterility and stability.
After patients consented to the intra-articular injection
of BPC157 or BPC157 with TB4 they were brought to the
procedure room. Patients were seated on the exam table with
their legs hanging down. The injured knee was cleaned with
betadine and alcohol. No lidocaine was used to anesthetize
the area. A 25 G 1.5-inch needle was inserted into the knee
via the medial tibia plateau area and 2 cc of BPC 157 was
injected into the knee joint. Injections of BPC 157 with TB4
ranged from 1 cc of BPC157 plus 1 cc of TB4 to 2 cc of BPC
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157 plus 2 cc of TB4. An intra-articular injection was made
with a 25 G 1.5-inch needle and the 2 peptides were injected
separately into the joint. The procedure was performed
without ultrasound guidance.
In the beginning of the experimental trial, BPC157 and
TB4 were used, but after the fourth patient, I wanted to test
whether BPC157 alone would work. Only 2 patients had a
repeat injection of BPC157 since they reinjured their knee
during the period of chart review.
Retrospective CHART review and follow-up questions
A retrospective study of BPC157 was carried out to see
whether this non-FDA approved peptide would help with
knee pain from OA, ruptured anterior cruciate ligament or
other maladies. A chart review at 1 medical clinic that
performed an intra-articular injection of BPC 157 alone and
of BPC 157 plus TB4 was done. Of the patients, 17 had an
intra-articular knee injection of BPC 157 from 2019 to June,
2020. One person could not be contacted for the follow-up
questions and was excluded from the study. Patients’ average
age was 60 years, including 9 women and 7 men who ranged
in age from 19 to 77 years. Most of the injections were done
in 2019, and a college student volunteering in the office
conducted the follow-up surveys by phone.
First, patients were asked to rate their pain before and
after the peptide injection from zero to 10, with 10 being the
worst. Then, they described their degree of mobility, tolerance
for exercise, ability to climb stairs and quality of sleep.
Measurements were all subjective; no objective testing was
performed to verify their improvements. Finally, they were
questioned about adverse events experienced and given an
opportunity to comment on their treatment.
On the chart review, only 4 out of 16 patients had an
MRI of the knee before the procedure. Of these, 1 patient had
a meniscus tear and a sprain of the medial collateral ligament,
the second had only a meniscus tear, the third had an
anterior cruciate ligament tear, and the last patient had
popliteal bursitis. None of them had reports of x-ray of the
knee. The first patient in this group of 4 with an MRI had
knee surgery for a torn meniscus 6 months prior to injection
but without relief of her knee pain. Of the 16 patients, 5
stated that they had previously been diagnosed with OA of
the knee by another physician.
Results
In the group of patients who received only BPC157, 11
out of 12 (92%) had improvement in their knee pain. Of
patients receiving BPC157 plus TB4, 3 out of 4 (75%) had
improvement in their knee pain. Overall, 14 out of 16
patients (87.5%) had improvement in their knee pain when
treated with BPC157 or with BPC157 and TB4.
The dose of BPC 157 was 2 cc or 4 mg (2000 mcg/ml).
The dose of BPC 157 with TB4 varied from a low dose of
BPC157 of 2 mg (1 cc) and 3 mg (1 cc) of TB4 to a high dose
of BPC 157 of 4 mg (2cc) combined with 6 mg (2cc) of TB4.
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Table 1. Results in 12 Patients Who Received Only BPC157
BPC157

Dose of BPC 157

Improvement

No improvement

4 mg

11 of 12

1 of 12

12 patients

Table 2. Results in the 4 Patients Who Received BPC157
Plus TB4
BPC157 w/TB4

BPC157 Dose

TB4 Dose

Results

Patient 1

2 mg

3 mg

No improvement

Patient 2

2 mg

3 mg

Improvement

Patient 3

3 mg

4.5mg

Improvement

Patient 4

4 mg

6 mg

Improvement

Abbreviations: TB4, thymosin beta 4.
Table 3. Results in the 4 Patients With Magnetic Resonance
Imaging Scans Prior to Peptide Injection
MRI results

Peptide

Results

Patient 1

Tear of medial
meniscus and sprain
of medial collateral
ligament

3 mg of BPC157 +
4.5 mg of TB4

Improvement

Subject 2

Tear of meniscus

4 mg of BPC157 +
6 mg of TB4

Improvement

Subject 3

Tear of the anterior
cruciate ligament

4 mg of BPC 157

Improvement

Subject 4

Popliteal bursitis

4 mg of BPC 157

Improvement

Abbreviations: MRI, magnetic resonance imaging; TB4,
thymosin beta 4.
Table 4. Duration of Improvement in Knee Pain After
Receiving Only BPC157
Length of time
Number of
patients

24 hours

Up to 3
months

3 to 6
months

6 months to
1 year

1 out of 12
(8.3%)

2 out of 12
(16.7%)

2 out of 12
(16.7%)

7 out of 12
(58.3%)

Table 5. Duration of Improvement in Knee Pain Reported
by 4 Patients Receiving BPC157 and TB4
Length of time

Up to 3
months

3 to 6
months

6 months to
1 year

Number of
patients

1 out of 4
(25%)

1 out of 4
(25%)

2 out of 4
(50%)

Abbreviations: TB4 = thymosin beta 4
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Figure 1. Overall pain in all 16 patients; 14 out of 16 (87.5%)
had improvement in knee pain.

Figure 2. Overall mobility in all 16 patients; 75% had
improvement in mobility.

Figure 3. Overall sleep in all 16 patients; 62.5% had better
sleep.

Discussion
Knee pain is a common complaint in primary care. OA of
the knee is the single most common cause of disability in the
elderly.50 It was the most likely common cause of knee pain
in the patients in this study, whose average age was 60 years,
since their conditions were not diagnosed with radiologic
studies and blood tests. This study was limited because the
patients did not all share the same condition; that is, OA of
the knee. Since my medical practice is a wellness center, I
see many types of knee pain. Only 25% (4 out of 16 patients)
had MRIs of the knee, including 2 patients with meniscus
tears, one with an anterior cruciate ligament tear and one
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with popliteal bursitis. Of the patients with a meniscus tear,
one also had a sprain of the medial collateral ligament. All 4
patients with MRI scans had improvement in their knee pain.
BPC157 has been used extensively by athletes, especially
weight-lifters who have injured their muscles, tendons,
ligaments and joints. An experimental study was done to
test whether BPC157 can help with knee pain in humans.
Although impressive animal data and in vitro studies with
BPC157 have been done, published research on human
clinical studies or case reports has so far been lacking.
BPC157 is a non-FDA approved peptide that has
regenerative properties. It has been shown to increase the
production of type 1 collagen, help repair tendons, ligaments
and muscles and also reduce inflammation.2,16,20-22,26,35,51 In
a study of rats with surgical detachment of their Achilles
tendon, BPC157 demonstrated complete healing of the
detached Achilles tendon onto the calcaneus bone.35 More
blood vessels and dilated capillary beds were noted at
the injury site in the early healing.35 In addition, BPC157
modulates nitric oxide synthesis.52 Because the combination
of BPC157 and nitric oxide increases blood supply in a
hypovascularized region, BPC 157 may assist in clearing out
the toxic cytokines, reduce inflammation of the knee and
help improve the extracellular matrix for the knee to heal.53
Finally, BPC157 may also activate the FAK/paxillin pathway
and increase growth hormone receptors in tendon fibroblasts
to help repair tears of the tendon.54
Intra-articular injections of steroids are commonly used
to reduce the inflammation of knee pain associated with
OA for only a few weeks.55,56 However, steroid injections do
not repair torn tendons, ligaments, meniscus or muscles.
Furthermore, a recent clinical trial highlighted a small but
potentially deleterious effect of repeated corticosteroid
injections on knee joint cartilage.57,58
In this study, BPC 157 has been shown to improve knee
pain beyond 3 months in 9 out of 10 patients (90%) and
beyond 6 months in 7 out of 8 patients (87.5%) in the study
group. Intra-articular injections with steroids provide only
short-lived benefits of 1 to 4 weeks as documented in several
studies. Although this study included relatively few patients, it is
noteworthy that most of the patients had improvement of knee
pain for at least 6 months or longer, better results overall than
those afforded by steroid injection. A future study is needed to
compare the difference in outcomes using steroids vs BPC157.
Intra-articular injections of hyaluronic acid are
controversial, with most clinical guidelines advising against
their use or providing uncertain recommendation. Currently,
no study exists showing that BPC157 helps with the
production of hyaluronic acid.19,59,60
Platelet rich plasma (PRP) treatment has been reported
to help with OA of the knee. A total of 83 randomized
controlled trials comparing PRP with hyaluronic acid have
shown that PRP is a safe treatment with the potential to
provide symptomatic benefit of OA for least 1 year.61-63
A randomized placebo double-blind study is underway
in Australia and New Zealand to test whether platelet rich
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plasma (PRP) will help with OA. There are 288 patients
enrolled in this study, all older than age 50 years. The
patients in the study will receive either 1 injection of PRP or
1 injection of normal saline solution each week for 3 weeks
into the knee joint. In addition, MRIs of the knee will be done
after 1 year to study any structural changes since no research
currently exists showing that PRP improves the structure of
the knee joint.65 Similar studies on BPC157 also need to be
done. Treating knee pain with BPC157 is a faster and less
complex procedure than treating it with PRP since it takes
time to process PRP from a patient. A study should be done
to compare PRP vs BPC157 to see which is more effective.
This proof-of-concept trial using 4 mg of BPC157 showed
that 11 out of 12 patients (92%) had relief from knee pain while
3 out of 4 (75%) showed improvement with varying amounts
of BPC157 and TB4. This retrospective study covered a wide
range of injuries and of patients age 19 to 77 years.
Of the 2 patients who did not improve with the peptide
injection, the first had received the standard dose of 4 mg
of BPC157. However, 1 year later, her knee pain had not
increased. Because she had not had an x-ray of her knee,
the presumptive diagnosis for this 72-year-old patient may
have been hip pain presenting as knee pain. More studies are
needed for her.
The second patient had temporary improvement using
BPC157 and TB4 for 24 hours. She was able to sleep well
without any knee pain but afterwards did not have any relief
of her knee pain. She also received the lowest dose of 2 mg
of BPC157 and 3 mg of TB4. It is not known whether this
patient would have benefited more from a higher dose of the
2 peptides since all 4 patients who received the higher dose
of 4 mg of BPC157 and 6 mg of TB4 reported improvement.
BPC157 has been shown to improve the healing of a rat’s
transected Achilles tendon without surgery in 21 days. Type 1
collagen was shown to increase in quantity with better organization
of collagen fibers. That study showed that methylprednisolone
slowed down the healing while BPC 157 substantially improved
it when combined with methylprednisolone.35 Another
study on rabbits with a surgically induced defect of the radius
demonstrated that BPC157 significantly improved the healing of
the bone defect over 6 weeks.65 BPC157 has also been shown to
accelerate wound and fracture healing in rats.66 In conjunction
with all these positive animal studies for BPC157, we were able
to show that BPC157 helped improve a wide range of knee pain
in humans. This peptide was well tolerated with no adverse
events noted.
Although insomnia may have many causes, it was
interesting to find that patients enjoyed improved sleep, as
well as mobility, when knee pain decreased. In this study, no
one received physical therapy after the peptide injection.
Conclusion
BPC157 has been shown in this retrospective study to
help reduce knee pain, a common complaint in the primary
care field. After receiving a 4-mg injection of BPC157, 11 out
of 12 patients (92%) experienced relief from knee pain. This
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peptide was shown to have a prolonged effect over 6 months
compared with the short-lived benefit of steroid use. BPC157
offers advantages over steroids since the latter do not repair
torn tendons, ligaments, meniscus or muscles. Future, larger
studies are needed to focus on improvement in structural
changes and increased collagen production in patients with
OA. BPC157 alone and BPC157 with TB4 have helped relieve
knee pain in 14 out of 16 patients (87.5%).
Conflict of Interest

The authors declare there are no conflicts of interest in the authorship or publication
of this manuscript.

References

1. Gupte C, St Mart JP. The acute swollen knee: diagnosis and management. J R Soc
Med. 2013;106(7):259-268. doi:10.1177/0141076813482831
2. Xu C, Sun L, Ren F, et al. Preclinical safety evaluation of body protective
compound-157, a potential drug for treating various wounds. Regul Toxicol
Pharmacol. 2020;114:104665. doi:10.1016/j.yrtph.2020.104665
3. Sikirić P, Petek M, Rucman R, et al. A new gastric juice peptide, BPC. An overview
of the stomach-stress-organoprotection hypothesis and beneficial effects of BPC.
J Physiol Paris. 1993;87(5):313-27. doi:10.1016/0928-4257(93)90038-u
4. Babu VVS. One hundred years of peptide chemistry. Resonance. 2001;6(10):68. (https://
www.ias.ac.in/article/fulltext/reso/016/07/0640-0647)
5. de Araujo CB, Heimann AS, Remer RA, et al. Intracellular peptides in cell biology
and pharmacology. Biomolecules. 2019 Apr 16;9(4):150. doi:10.3390/biom9040150.
PMID: 30995799.
6. Forte M, Madonna M, Schiavon S, et al. Cardiovascular pleiotropic effects of
natriuretic peptides. Int J Mol Sci. 2019 Aug 8;20(16):3874. doi:10.3390/
ijms20163874. PMID: 31398927; PMCID: PMC6719167.
7. Kim M-S , Pinto S-M, Getnet D, et al. A draft map of the human proteome.
Nature. 2014;509: 575-581.
8. Thakker RV. Calcium sensing receptor: Role in health and disease. Indian J Endo
Metab. 2012;16(2):213-S216.
9. Schlessinger J. Receptor tyrosine kinases: legacy of the first two decades. Cold
Spring Harb Perspect Biol. 2014;6(3):a008912. doi:10.1101/cshperspect.a008912
10. Foster SR, Hauser AS, Vedel L, et al. Discovery of human signaling systems:
Pairing peptides to G protein-coupled receptors. Cell. 2019;179(4):895-908.e21.
doi:10.1016/j.cell.2019.10.010
11. Siddle K, Hutton JC. Peptide Hormone Secretion/Peptide Hormone Action: A
Practical Approach. Oxford, UK: Oxford University Press. 1991. ISBN 0-19963073-9.
12. Varga R, Rane A. Higher-order structure characterization and comparability
assessments for peptides. In: Peptide Therapeutics: Strategy and Tactics for Chemistry,
Manufacturing, and Controls. Royal Society of Chemistry, UK. 2019;pp 276.
13. Lee, V. H. Peptide and protein drug delivery. New York, NY: M. Dekker. 1991;pp
137.
14. Hamley IW. Introduction to Peptide Science. New York, NY: Wiley &
Sons. ISBN 9781119698173. Introduction to Peptide Science | Wiley. 2020.
Accessed April 14, 2021.
15. Nelson DL, Cox MM. Principles of Biochemistry (4th ed.). New York, NY: W. H.
Freeman. 2005. ISBN 0-7167-4339-6.
16. Chang C, Tsai W, Lin M, Hsu Y, Pang JS. The promoting effect of pentadecapeptide
BPC 157 on tendon healing involves tendon outgrowth, cell survival, and cell
migration.
J
Appl
Physiol.
2011;110(3):774-780.
doi:10.1152/
japplphysiol.00945.2010
17. Park JM, Lee HJ, Sikiric P, Hahm KB. BPC157 rescued NSAID-cytotoxicity via
stabilizing intestinal permeability and enhancing cytoprotection. Curr Pharm
Des. 2020;26(25):2971-2981. doi:10.2174/1381612826666200523180301
18. Huang T, Zhang K, Sun L, et al. Body protective compound-157 enhances alkali-burn
wound healing in vivo and promotes proliferation, migration, and angiogenesis in
vitro. Drug Des Devel Ther. 2015;9:2485-2499. doi:10.2147/DDDT.S82030
19. Xiong Y, Mahmood A, Meng Y, et al. Treatment of traumatic brain injury with
Thymosin β4 in rats. J Neurosurg. 2011 Jan;114(1):102-115.
20. Staresinic M, Sebecic B, Patrlj L, et al. Gastric pentadecapeptide BPC 157
accelerates healing of transected rat Achilles tendon and in vitro stimulates
tendocytes growth. J Orthop Res. 2003 Nov;21(6):976-983. doi:10.1016/S07360266(03)00110-4. PMID: 14554208.
21. Cerovecki T, Bojanic I, Brcic L, et al. Pentadecapeptide BPC 157 (PL 14736)
improves ligament healing in the rat. J Orthop Res. 2010 Sep;28(9):1155-1161.
doi:10.1002/jor.21107. PMID: 20225319.
22. Staresinic M, Petrovic I, Novinscak T, et al. Effective therapy of transected
quadriceps muscle in rat: Gastric pentadecapeptide BPC 157. J Orthop Res. 2006
May;24(5):1109-17. doi:10.1002/jor.20089. PMID: 16609979.

Lee—Injection of BPC 157 for Multiple Types of Knee Pain

23. Gjurasin M, Miklic P, Zupancic B, et al. Peptide therapy with pentadecapeptide
BPC 157 in traumatic nerve injury. Regul Pept. 2010 Feb 25;160(1-3):33-41.
doi:10.1016/j.regpep.2009.11.005. PMID: 19903499.
24. Wang XY, Qu M, Duan R, Shi D, Jin L, Gao J, Wood JD, Li J, Wang GD.
Cytoprotective mechanism of the novel gastric peptide BPC157 in gastrointestinal
tract and cultured enteric neurons and glial cells. Neurosci Bull. 2019 Feb;35(1):167170. doi:10.1007/s12264-018-0269-8. PMID: 30116973; PMCID: PMC6357276.
25. Perovic D, Kolenc D, Bilic V, et al. Stable gastric pentadecapeptide BPC 157 can
improve the healing course of spinal cord injury and lead to functional recovery in
rats. J Orthop Surg Res. 2019 Jul 2;14(1):199. doi:10.1186/s13018-019-1242-6. PMID:
31266512; PMCID: PMC6604284.
26. Seiwerth S, Rucman R, Turkovic B, et al. BPC 157 and standard angiogenic growth
factors. Gastrointestinal tract healing, lessons from tendon, ligament, muscle and
bone healing. Curr Pharm Des. 2018;24(18):1972-1989. doi:10.2174/1381612824666
180712110447. PMID: 29998800.
27. Keremi B, Lohinai Z, Komora P, et al. Antiinflammatory effect of BPC 157 on
experimental periodontitis in rats. J Physiol Pharmacol. 2009 Dec;60(7):115-122.
PMID: 20388954.
28. Masnec S, Kokot A, Zlatar M, et al. Perforating corneal injury in rat and
pentadecapeptide BPC 157. Exp Eye Res. 2015 Jul;136:9-15. doi:10.1016/j.
exer.2015.04.016. PMID: 25912999.
29. Tudor M, Jandric I, Marovic A, et al. Traumatic brain injury in mice and
pentadecapeptide BPC 157 effect. Regul Pept. 2010 Feb 25;160(1-3):26-32.
doi:10.1016/j.regpep.2009.11.012. PMID: 19931318.
30. Gojkovic S, Krezic I, Vrdoljak B, et al. Pentadecapeptide BPC 157 resolves
suprahepatic occlusion of the inferior caval vein, Budd-Chiari syndrome model in
rats. World J Gastrointest Pathophysiol. 2020 Mar 13;11(1):1-19. doi:10.4291/wjgp.
v11.i1.1. PMID: 32226643; PMCID: PMC7093306.
31. Ilic S, Brcic I, Mester M, Filipovic M, et al. Over-dose insulin and stable gastric
pentadecapeptide BPC 157. Attenuated gastric ulcers, seizures, brain lesions,
hepatomegaly, fatty liver, breakdown of liver glycogen, profound hypoglycemia
and calcification in rats. J Physiol Pharmacol. 2009 Dec;60(7):107-114. PMID:
20388953.
32. Kolovrat M, Gojkovic S, Krezic I, et al. Pentadecapeptide BPC 157 resolves Pringle
maneuver in rats, both ischemia and reperfusion. World J Hepatol. 2020 May
27;12(5):184-206. doi:10.4254/wjh.v12.i5.184. PMID: 32547687; PMCID:
PMC7280862.
33. Vukojević J, Siroglavić M, Kašnik K, et al. Rat inferior caval vein (ICV) ligature
and particular new insights with the stable gastric pentadecapeptide BPC 157.
Vascul Pharmacol. 2018 Jul;106:54-66. doi:10.1016/j.vph.2018.02.010. PMID:
29510201.
34. Sever AZ, Sever M, Vidovic T, et al. Stable gastric pentadecapeptide BPC 157 in the
therapy of the rats with bile duct ligation. Eur J Pharmacol. 2019 Mar 15;847:130-142.
doi:10.1016/j.ejphar.2019.01.030. PMID: 30690000.
35. Krivic A, Anic T, Seiwerth S, Huljev D, Sikiric P. Achilles detachment in rat and
stable gastric pentadecapeptide BPC 157: Promoted tendon-to-bone healing and
opposed corticosteroid aggravation. J Orthop Res. 2006 May;24(5):982-989.
doi:10.1002/jor.20096. PMID: 16583442.
36. US Food and Drug Administration (FDA) Search Orphan Drug Designations and
Approvals
37. https://www.accessdata.fda.gov/scripts/opdlisting/oopd/listResult.cfm. Accessed
April 14, 2021.
38. Li X, Zheng L, Peng F, et al. Recombinant thymosin beta 4 can promote fullthickness cutaneous wound healing. Protein Expr Purif. 2007 Dec;56(2):229-236.
doi:10.1016/j.pep.2007.08.011. PMID: 17923415.
39. Morris DC, Zhang ZG, Chopp M. Thymosin β4 for the treatment of acute stroke:
neurorestorative or neuroprotective? Expert Opin Biol Ther. 2018
Jul;18(sup1):149-158. doi:10.1080/14712598.2018.1484100. PMID: 30063858;
PMCID: PMC6481613.
40. Xu TJ, Wang Q, Ma XW, et al. A novel dimeric thymosin beta 4 with enhanced
activities accelerates the rate of wound healing. Drug Des Devel Ther. 2013 Oct
1;7:1075-1088. doi:10.2147/DDDT.S50183. PMID: 24109178; PMCID:
PMC3792846.
41. Zhang J, Zhang ZG, Li Y, et al. Thymosin beta4 promotes oligodendrogenesis in
the demyelinating central nervous system. Neurobiol Dis. 2016 Apr;88:85-95.
doi:10.1016/j.nbd.2016.01.010. PMID: 26805386.
42. Morris DC, Zhang ZG, Zhang J, Xiong Y, Zhang L, Chopp M. Treatment of
neurological injury with thymosin β4. Ann N Y Acad Sci. 2012 Oct;1269(1):110116. doi:10.1111/j.1749-6632.2012.06651.x. PMID: 23045978; PMCID:
PMC3471669.
43. Xiong Y, Zhang Y, Mahmood A, Meng Y. Neuroprotective and neurorestorative
effects of Thymosin β4 treatment initiated 6 hours after traumatic brain injury in
rats. J Neurosurg. 2012 May;116(5):1081-1092.
44. Sosne G, Qiu P, Kurpakus-Wheater M. Thymosin beta-4 and the eye: I can see
clearly now the pain is gone. Ann N Y Acad Sci. 2007 Sep;1112:114-22.
doi:10.1196/annals.1415.004. PMID: 17495249.
45. Sosne G, Qiu P, Christopherson PL, Wheater MK. Thymosin beta 4 suppression
of corneal NFkappaB: a potential anti-inflammatory pathway. Exp Eye Res. 2007
Apr;84(4):663-9. doi:10.1016/j.exer.2006.12.004. PMID: 17254567; PMCID:
PMC2211446.

Lee—Injection of BPC 157 for Multiple Types of Knee Pain

46. Sosne G, Qiu P, Kurpakus-Wheater M. Thymosin beta 4: A novel corneal wound
healing and anti-inflammatory agent. Clin Ophthalmol. 2007 Sep;1(3):201-207.
PMID: 19668473; PMCID: PMC2701135.
47. Sosne G, Szliter EA, Barrett R, Kernacki KA, Kleinman H, Hazlett LD. Thymosin
beta 4 promotes corneal wound healing and decreases inflammation in vivo
following alkali injury. Exp Eye Res. 2002 Feb;74(2):293-9. doi:10.1006/
exer.2001.1125. PMID: 11950239.
48. Renga G, Oikonomou V, Stincardini C, et al. Thymosin β4 limits inflammation
through autophagy. Expert Opin Biol Ther. 2018 Jul;18(1):171-175. doi:10.1080/1471
2598.2018.1473854. PMID: 30063848.
49. Sikiric P, Seiwerth S, Grabarevic Z, et al. Pentadecapeptide BPC 157 positively
affects both non-steroidal anti-inflammatory agent-induced gastrointestinal
lesions and adjuvant arthritis in rats. J Physiol Paris. 1997 May-Oct;91(3-5):113-122.
doi:10.1016/s0928-4257(97)89474-0. PMID: 9403784.
50. Peat G, McCarney R, Croft P. Knee pain and osteoarthritis in older adults: a
review of community burden and current use of primary health care. Ann Rheum
Dis.2001;60:91-97.
51. Sebecić B, Nikolić V, Sikirić P, et al. Osteogenic effect of a gastric pentadecapeptide,
BPC-157, on the healing of segmental bone defect in rabbits: a comparison with
bone marrow and autologous cortical bone implantation. Bone. 1999;24(3):195202.
52. Sikiric P, Seiwerth S, Grabarevic Z, et al. The influence of a novel pentadecapeptide
BPC 157 on NG- nitro-L-arginine methylester and L-arginine effect on stomach
mucosal integrity and blood pressure. Eur J Pharmacol. 1997;332:23-33.
53. Moncada S, Higgs EA. 1993. The L-arginine-nitric oxide pathway. N Engl J Med.
1993;329:2002-2012.
54. Chang CH, Tsai WC, Hsu YH, Pang JH. Pentadecapeptide BPC 157 enhances the
growth hormone receptor expression in tendon fibroblasts. Molecules. 2014 Nov
19;19(11):19066-19077.
55. Arroll B, Goodyear-Smith F. Corticosteroid injections for osteoarthritis of the
knee: meta-analysis. BMJ. 2004;328(7444):869. doi:10.1136/bmj.38039.573970.7C
56. Raynauld J, Buckland-Wright C, Ward R, et al. Safety and efficacy of long-term
intraarticular steroid injections in osteoarthritis of the knee. Arth Rheum
2003;48:370-377
57. McAlindon TE, LaValley MP, Harvey WF, et al. Effect of intra-articular
triamcinolone vs saline on knee cartilage volume and pain in patients with knee
osteoarthritis: a randomized clinical trial. JAMA. 2017;317:1967-1975.
doi:10.1001/jama.2017.5283.
58. McAlindon TE, Bannuru RR, Sullivan MC, et al. OARSI guidelines for the nonsurgical management of knee osteoarthritis. Osteoarthr Cartil. 2014;22:363-388.
doi:10.1016/j.joca.2014.01.003
59. Rheumatology Expert Group . Therapeutic Guidelines: Rheumatology. Version 3.
2017. https://scholar.google.com/scholar_lookup?title=Therapeutic+Guidelines:
+Rheumatology&publication_year=2017&. Accessed April 14, 2021.
60. National Institute for Health and Care Excellence. Osteoarthritis. London, UK:
Clinical Guideline CG177. 2014. https://books.google.com/books?hl=en&lr=&id
=aBD4O4raN2UC&oi=fnd&pg=PR5&ots=L_MO4di4TI&sig=CB85nf7aoX7MY
uJgCEEbSlcOLyw#v=onepage&q&f=false. Accessed April 14, 2021.
61. O’Connell B, Wragg NM, Wilson SL. The use of PRP injections in the management
of knee osteoarthritis. Cell Tissue Res. 2019;376(2):143-152. doi:10.1007/s00441019-02996-x
62. Bennell KL, Hunter DJ, Paterson KL. Platelet-rich plasma for the management of
hip and knee osteoarthritis. Curr Rheumatol Rep. 2017;19(5):24. doi:10.1007/
s11926-017-0652-x
63. Trams E, Kulinski K, Kozar-Kaminska K, Pomianowski S, Kaminski R. The
clinical use of platelet-rich plasma in knee disorders and surgery-A systematic
review and meta-Analysis. Life (Basel). 2020;10(6):94. doi:10.3390/life10060094
64. Paterson KL, Hunter DJ, Metcalf BR, et al. Efficacy of intra-articular injections of
platelet-rich plasma as a symptom- and disease-modifying treatment for knee
osteoarthritis - the RESTORE trial protocol. BMC Musculoskelet Disord.
2018;19(1):272. doi:10.1186/s12891-018-2205-5
65. Sebecić B, Nikolić V, Sikirić P, et al. Osteogenic effect of a gastric pentadecapeptide,
BPC-157, on the healing of segmental bone defect in rabbits: a comparison with
bone marrow and autologous cortical bone implantation. Bone. 1999;24(3):195202. doi:10.1016/s8756-3282(98)00180-x
66. Seiwerth S, Sikiric P, Grabarevic Z, et al. 1997. BPC 157 effect on healing. J Physiol
(Paris). 91:173-178.

ALTERNATIVE THERAPIES, JUL/AUG 2021 VOL. 27 NO. 4 13

Copyright of Alternative Therapies in Health & Medicine is the property of InnoVisions
Professional Media and its content may not be copied or emailed to multiple sites or posted to
a listserv without the copyright holder's express written permission. However, users may
print, download, or email articles for individual use.

