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Hi, I'm Dr. Tracy Page, and welcome to Midlife Clarity. When you have clarity, it
changes everything, and I'm so glad you're here. If you're a regular listener, welcome
back. If you're a first-time listener, we're in the middle of a pepftide series. Today we're
going to talk about thymosin beta-4 and the related peptide commonly called TB-500.

| want to begin with a patient story. | change patient names and use only the clinical
information needed for education, so we'll call her Mary. Mary was 47. She had a knee
that had not fully recovered after surgery, and she had also developed frozen shoulder
on the opposite side. Her right knee and left shoulder were two completely separate
problems, but neither one was healing the way it should.

Her knee surgeon said there was not much more to offer. Structurally, the repair looked
fine. She had been sent to physical therapy, followed the progression, and reached a
plateau. What is so interesting about her case is that, after we used TB-500, both injuries
began improving at the same time. We did not inject either injury site. TB-500 was
administered subcutaneously and circulated through the bloodstream to tissues,
signaling for repair.

There is also a combination often called the Wolverine stack: BPC-157 paired with
TB-500. | describe it as a two-handed handshake because the two peptides are used
with the idea that they support different parts of the repair process. We will talk about
that combination later in the episode.

Mary first came into my office after two unrelated problems had begun ruling her life.
Fourteen months earlier, she had undergone arthroscopic knee surgery to repair a
meniscus tear from a skiing accident. The surgery had gone well, and the surgeon
expected her to return to running within about three months.

She completed nearly five months of physical therapy and followed every progression
she was given. Yet, 14 months after surgery, her knee still ached when she walked
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downstairs and felt unstable on uneven ground. An MRI showed that the surgical repair
had healed structurally, but her function had not returned. Her surgeon told her, kindly
but firmly, that this was sometimes how people healed at her age and that not
everyone returned to 100 percent.

Mary did not want to accept that at 47, so she came to my office to ask whether there
was more we could do from a regenerative standpoint. But the knee was not her only
concern. About six months earlier, she had developed frozen shoulder on the opposite
side. Frozen shoulder is also called adhesive capsulitis. It can appear without a clear
injury or trigger. Her shoulder simply became painful and progressively locked up.

She was right-handed, but the problem was in her left shoulder. She could not reach
behind her back to fasten her bra, lift her arm overhead to put away groceries, or sleep
on her left side. Her orthopedist gave her two corticosteroid injections. Each helped for
roughly three weeks, but the pain returned, sometimes worse than before. She also
completed about four months of physical therapy for the shoulder. There was some
progress, but not enough for normal function.

She had seen two different specialists for two different diagnoses on opposite sides of
the body: aright knee that remained functionally limited after surgery and a left
shoulder with adhesive capsulitis. Underneath both problems, however, | believed a
common thread involved the tissue environment and the body's capacity to repair.

Frozen shoulder is especially common in women as estrogen declines. In my practice, |
often see it begin with a mild ache, followed by a gradual loss of range of motion. It
can be extremely limiting, especially when it involves the dominant arm.

Mary's primary-care laboratory results had been described as unremarkable. Her
inflammatory markers were mildly elevated but not alarming. At 47, her hormones were
clearly in flux and she was perimenopausal. Her vitamin D was low, and insulin-like
growth factor 1, or IGF-1, had not been measured. No one had connected her
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recovery, inflammation, perimenopause, and two slow-healing injuries as parts of one
larger picture.

Mary's knee had not fully recovered not necessarily because the surgery failed. The
tissue environment around that repair was healing slowly. Her connective-tissue
regeneration had declined in midlife. | also did not view the frozen shoulder as entirely
random. It was another expression of a body that was not remodeling connective tissue
efficiently.

One molecule involved in tissue repair is thymosin beta-4. TB-500 is a synthetic peptide
related to an active region of thymosin beta-4. When injected, TB-500 is used
systemically rather than being expected to remain where it was placed. The idea is that
it circulates and reaches sites of active injury - including injuries a patient may have
forgotten to mention.

Today | want to explain what thymosin beta-4 does, how actin is involved in cell
movement and repair, what the preclinical data show, where the human evidence is
still imited, and how TB-500 differs from BPC-157. By the end of the episode, you will
understand why some clinicians consider these peptides for patients with slow-healing
injuries and why | often use them together rather than using TB-500 alone.

Thymosin beta-4 is one of the most abundant intracellular peptides in human biology. Its
function is so foundational that cells depend on it for movement and repair. It is a
43-amino-acid peptide first identified in extracts of the thymus gland, from which the
name thymosin comes.

Unlike thymosin alpha-1, which is discussed primarily in relation to immune tissue and
immune signaling, thymosin beta-4 is widely distributed. It is found in skin cells, muscle
cells, cardiac cells, endothelial cells, bone marrow, the brain, and the eyes. Wherever
cells are present, thymosin beta-4 is usually present. It is evolutionarily ancient and highly
conserved.
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Its job is both structural and dynamic. Thymosin beta-4 binds actin, a protein that forms
part of the cellular cytoskeleton. Actin helps give cells their shape and allows them to
move. Cells need actin to migrate foward a wound, extend processes toward
neighboring cells, contract during muscle work, and remodel during repair. Thymosin
beta-4 helps regulate how much usable actin is available at a given moment.

Imagine actin as construction scaffolding inside every cell. Without scaffolding, the
workers cannot stand, reach the next floor, deliver materials, or build. Thymosin beta-4 is
like the foreman who keeps that scaffolding organized and available. When injury
occurs and the body needs cells o move into damaged tissue, the foreman helps
make that scaffolding available.

TB-500 is commonly described as a synthetic fragment related to thymosin beta-4. In
conversation, researchers and clinicians sometimes use the terms TB-500 and thymosin
beta-4 loosely or interchangeably, although they are not chemically identical. The
clinical discussion often centers on overlapping tissue-repair pathways.

Connective-tissue regeneration declines measurably with age. In the statistics | share
with patients, tendon-healing capacity often drops by roughly 15 percent per decade
after age 30. Wounds can take much longer to heal at 50 than they did at 25. A small
skin wound that healed in five to seven days in someone's 20s may take two or three
weeks in the 50s.

Collagen synthesis also declines with age. A commonly cited estimate is about 1
percent per year after age 25, followed by an additional sharp loss during the first
several years after menopause. This is one reason some women feel as though aging
accelerates when they enter menopause. Cartilage already has limited repair
capacity, and that capacity declines further in midlife.

Surgical recovery times lengthen, and postoperative complications become more
common. A procedure that requires eight weeks of rehabilitation in one patient may
require 12 to 16 weeks in an older patient. The body can still repair itself, but the signal is
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quieter. Molecules that help organize repair, including thymosin beta-4, may be present
or active in smaller amounts as we age.

Women also have an important hormonal layer. Estrogen supports the health of
connective tissues, including ligaments, tendons, fascia, and joint capsules. As estradiol
declines through perimenopause, connective tissue can become stiffer, more
vulnerable to injury, and slower to heal. Adhesive capsulitis is seen frequently in
perimenopausal women. | do not view that pattern as random; | see it as a
connective-tissue signature of changing hormones combined with normal mechanical

wedar.

In men, one midlife injury pattern | notice is Achilles tendon rupture or chronic Achilles
problems. In women, | often see frozen shoulder. Different tissues may show the same
broader decline in recovery capacity.

Thymosin beta-4 has several proposed mechanisms that converge on tissue repair. The
first is regulation of actin polymerization - the assembly and disassembly of the cellular

scaffolding | just described. That is the foundational mechanism on which many of the

others depend.

Second, it supports cell migration to injury sites. Stem cells, immune cells, fibroblasts, and
endothelial cells all depend on actin dynamics to physically travel toward damaged
fissue. Thymosin beta-4 helps make that movement possible.

Third, it is angiogenic, meaning it can support angiogenesis, the formation of new blood
vessels. Damaged tendons, ligaments, and cartilage have poor vascular supply, which
is one reason they heal so slowly. Think about chronic tennis elbow or golfer's elbow: the
tendon attachment has limited blood flow and can remain irritated for months. New
vascular supply lines can bring oxygen and nutrients to a repair site.

Fourth, thymosin beta-4 has anti-inflammatory effects. It can modulate inflammatory
cytokines and may help shift tissue from a chronic inflammatory state into a more

© 2026 Wisconsin Institute of Functional Medicine. All rights reserved.
This transcript is provided for educational and informational purposes only and does not constitute medical advice.
The podcast audio recording is the official version of this content.



WISCONSIN INSTITUTE OF

FUNCTIONAL MEDICINE

productive repair phase. Many slow-healing injuries seem to become stuck in
inflammation, preventing the next stage of healing from proceeding.

Fifth, it may improve collagen organization. Natural healing can produce disorganized
scar tissue - a tangled rope of collagen that is mechanically inferior to the original tissue.
Thymosin beta-4 is associated with more organized deposition of type | collagen,
creating repair tissue that more closely resembles the original structure's function.

Picture a torn shirt repaired by two different tailors. The first closes the tear with whatever
thread is available and in whatever direction is fastest. The seam holds, but the fabric
bunches and no longer hangs correctly. The second tailor aligns the threads, matches
the weave, and repairs the fabric in the direction it was designed to move. That is the
difference between simply closing a wound and remodeling tissue so the body can use
it well.

I want to be careful about the evidence. Much of the research discussed around TB-500
and thymosin beta-4 comes from animal models, including rats, mice, and horses.
Veterinary medicine has used products associated with thymosin beta-4 in racehorses
with fendon injuries, and that experience has contributed to clinical interest. However,
veterinary observations are not the same as randomized human frials.

Researchers have studied full-length thymosin beta-4 in humans in several areas,
including cardiac repair after myocardial infarction, ophthalmic formulations for
dry-eye disease and corneal injury, and chronic wound healing. Research has also
explored neurologic injuries. Some findings have been encouraging, while others have
been mixed or remain investigational.

The synthetic product commonly called TB-500 has less direct evidence from human
trials than the full-length molecule. Nevertheless, its use in functional medicine has
become substantial. Clinicians who use it should do so carefully, with informed consent,
particularly when standard care has plateaued.
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Standard care is still essential. Peptide therapy does not replace physical therapy,
rehabilitation, appropriate imaging, surgery when needed, or follow-up with the
treating specialist. Patients still need to perform the mechanical and behavioral work
required for recovery.

This is not the strongest human evidence base in the peptide series, but clinically | have
seen consistent responses in selected patients. | have used these protocols for
abdominal surgical wounds that were slow to heal, sports injuries, back injuries, hip
injuries, and orthopedic recovery. Those observations are clinical experience, not a
substitute for controlled trials.

Patients ask about the difference between TB-500 and BPC-157 in nearly every
consultation. They want to know which one they should use. They are different
molecules with different proposed mechanisms. In many clinical situations, | do not think
of the answer as one or the other; | think about whether the two can complement each
other.

The most practical distinction | make is that BPC-157 tends to be used with a locall
emphasis, while TB-500 is used with a systemic emphasis. BPC-157 can travel, but many
clinicians believe its strongest effect occurs near the route or site of administration. An
oral formulation is generally discussed for gastrointestinal and mucosal effects. When |
inject it for a musculoskeletal injury, | often place the subcutaneous injection near, but
not inside, the affected area.

For example, if | am treating a shoulder, | may inject BPC-157 subcutaneously near the
shoulder rather than into the joint. For an ankle injury, | may use a nearby subcutaneous
site. That approach reflects the belief that BPC-157 concentrates its activity locally,
even though it is not completely confined to the injection site.

TB-500 is used differently. Once injected, it is expected to circulate systemically and
respond to signals from sites of active injury rather than preferentially remaining near the
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injection site. That is how one abdominal injection could be associated with changes in
Mary's right knee and left shoulder at the same time.

Think of BPC-157 as a local repair contractor. He knows the neighborhood and works
most efficiently near his shop. TB-500 is like a regional ambulance service. The
dispatcher listens for calls throughout the region, and the ambulance travels wherever
the strongest emergency signal is coming from. You don't have to place an ambulance
station beside every injury.

Beyond the local-versus-systemic distinction, the peptides are discussed in relation to
different cellular pathways. BPC-157 has been associated with angiogenesis, nitric oxide
signaling, vasodilation, growth-hormone receptor expression, fibroblast migration, and
inflammatory cytokine modulation. Fibroblasts matter because they produce collagen
and other extracellular matrix components.

TB-500 is discussed in relation to actin dynamics, cell migration, angiogenesis,
inflammatory modulation, and collagen organization. There is meaningful overlap: both
are described as angiogenic, both may reduce inflammation, and both are used to
support tissue repair. But BPC-157 is often emphasized for gastrointestinal and mucosal
tissue, as well as targeted tendon and joint injuries, while TB-500 is emphasized for
connective tissue, muscle, poorly vascularized tissue, chronic injuries, and multiple injury
sites.

The combination of BPC-157 and TB-500 is widely known as the Wolverine stack. The
rationale is that the stack covers more biology than either peptide alone. BPC-157 is
intended to provide a strong local repair signal, while TB-500 is infended to reach distant
or poorly vascularized tissues. Together, they address angiogenesis, cell migration,
collagen organization, inflammation, and growth-factor signaling.

| picture the combination as a two-handed handshake. BPC-157 is the foreman who
knows every detail of the local job site - every brick, beam, and electrical outlet. TB-500
is the regional coordinator who knows which crews and materials are needed across
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several sites. Either one can support a project, but together they are intended to
coordinate a larger repair effort.

This is why patients with multiple injuries, postsurgical complications, or a generalized loss
of recovery capacity may respond better to the combination. The goal is to restart a
repair conversation in the body that has become incomplete or too quiet.

I may consider TB-500 without BPC-157 in some situations. Examples include patients with
concerns about gastrointestinal sensitivity, patients with deep or difficult-to-reach
connective-tissue injuries, poorly vascularized cartilage interfaces, or patients moving
into maintenance after a primary BPC-157 course has accomplished its initial goal.

I may also consider BPC-157 alone in some situations. These include an acute
musculoskeletal injury that can be targeted locally, a patient new to peptide therapy
who prefers to start with one molecule, or a situation where cost favors a simpler
protocol.

In Mary's case, she had multiple chronic sites and a broad slow-healing pattern. Her
knee was 14 months out from surgery, and her shoulder had been restricted for months.
For that reason, | viewed the combination as the more logical starting point.

Many people do not readlize that thymosin beta-4-related products were discussed in
veterinary practice before BPC-157 became popular in human functional medicine.
Racehorse medicine has long searched for ways to help valuable thoroughbreds
recover from tendon injuries that might otherwise end a career.

Horses cannot report a placebo response in the way a person can, although veterinary
outcomes still have many sources of bias. Researchers can measure whether the tissue
heals, whether the animal returns to training, and how it performs. Those observations
helped stimulate the question of whether related repair pathways might matter in
people. They are an interesting part of the history, but they do not replace controlled
human evidence.
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I have used these protocols most often for tendon and ligament injuries, where much of
the preclinical discussion is concentrated. Animal studies involving Achilles tendon
injury, medial collateral ligament injury, and chronic tendinopathy have reported faster
repair, improved mechanical strength, or better collagen organization under
experimental conditions.

Clinically, patients ask about conditions such as tennis elbow, golfer's elbow, plantar
fasciitis, rotator cuff strain, and chronic Achilles tendinopathy. | am particularly likely to
discuss TB-500 when an injury has been present for more than three months and has not
responded adequately to conservative care.

| also use TB-500-related protocols as an adjunct in selected postsurgical recovery plans,
particularly after orthopedic procedures. Examples include knee surgery, shoulder
surgery, anterior cruciate ligament reconstruction, rotator-cuff repair, and hip
arthroplasty.

Distinguishing between a structurally successful surgery and a fully recovered patient
matters. Imaging may show an intact repair while the patient still cannot run, climb
stairs, sleep comfortably, or use the limb normally. The goal of a regenerative protocol is
not simply to make the surgical repair look healed; it is to support remodeling that
restores function. Mary was a textbook example of that difference.

Adhesive capsulitis is one condition for which | have found this approach most clinically
useful. Frozen shoulder is a fibrotic process in which the joint capsule progressively
thickens, stiffens, and contracts. Because thymosin beta-4 pathways are linked to
collagen remodeling and antifibrotic effects, TB-500 is sometimes considered for this
condition.

It still needs to be paired with appropriate physical therapy. In some women, hormone
evaluation and support may also be relevant when estradiol or progesterone is low.
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Frozen shoulder is notorious for resolving slowly, so the treatment plan must address both
tissue biology and the safe restoration of motion.

In rodent models of skeletal-muscle injury, thymosin beta-4-related interventions have
been associated with faster muscle-fiber regeneration, greater satellite-cell
proliferation, and less fibrotic scarring. Satellite cells are muscle stem cells involved in
repair and adaptation.

For active midlife patients, athletes, weekend warriors, and women returning to fitness,
these protocols aim to support recovery from intense training, reduce prolonged
soreness, and improve adaptation to mechanical loading. In practice, | have used
them for groin strains and other exercise-related injuries when ordinary recovery has
stalled.

Cartilage is one of the poorest-healing tissues in the body. TB-500 does not reliably
regrow substantial adult cartilage, and | want to be clear about that. Nothing
consistently regrows meaningful amounts of adult articular cartilage in routine clinical
practice.

A comprehensive protocol may support the synovial environment, reduce inflammatory
burden inside the joint, and potentially slow the progression of degenerative change.
For patients with early osteoarthritis who want to preserve a joint and delay surgery,
TB-500 may be considered as part of a broader joint-preservation plan rather than as a
carfilage-regrowth treatment.

Thymosin beta-4 has been studied extensively in wound-healing contexts. It has been
associated with epithelial-cell migration, angiogenesis at wound margins, and changes
in scar quality. These pathways are relevant to chronic wounds, postsurgical incisions,
and some cosmetic or procedural recovery settings.

The goal is not merely faster closure. The goal is better-quality healing and more
functional remodeling. This is one reason regenerative recovery protocols may look
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different from conventional symptom management: they are designed to work
alongside nutrition, movement, sleep, and standard wound care at the cellular level.

Cardiac and vascular tissue are areas in which full-length thymosin beta-4 has received
some of the more rigorous human investigation. It has been studied for repair after
myocardial infarction, or heart attack. The proposed mechanisms include effects on
cardiac progenitor cells and tissue-remodeling pathways. Results have been mixed but
encouraging enough to support continued investigation. This is not an established
routine indication.

Neurologic repair is another preclinical area. In animal models of stroke, fraumatic brain
injury, and spinal cord injury, thymosin beta-4 has shown neuroprotective and
pro-recovery effects. Proposed mechanisms include preserving oligodendrocytes and
myelin, reducing tissue cavitation, and supporting axonal sprouting. These findings
remain largely preclinical and do not establish TB-500 as a standard neurologic
freatment.

In ophthalmology, RGN-259 is a thymosin beta-4 eye-drop formulation studied in clinical
trials for dry-eye disease and corneal injuries. This is one of the more developed clinical
applications of the parent molecule. It is relevant to research involving chronic dry eye,
corneal epithelial injury, and post-LASIK symptoms.

Thymosin beta-4 is already one of the most abundant intracellular peptides in the body.
Nearly every cell makes it and uses it. | think of it as an understudy who knows every role
in the play: muscle repair, tendon repair, vascular repair, neural repair, wound healing,
and immune modulation.

By midlife, the understudy is exhausted, and the volume has dropped. Repair calls go
unanswered. From this perspective, TB-500 is not infroducing an entirely foreign role into
the body. It is being used in an attempt to restore the volume of a biological signal that
has been present throughout life.
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That is one reason | find peptides so interesting. The same general concept applies to
other peptide systems, including GLP-1: the body already makes signaling peptides,
and therapeutic strategies try to amplify, replace, or prolong signals that have become
insufficient.

In practice, TB-500 is administered by subcutaneous injection. No effective oral form
exists because peptide molecules are vulnerable to breakdown in the gastrointestinal
fract. Patients who are prescribed it usually self-administer at home with a small insulin
syringe, as they would with other subcutaneous peptide protocols.

Because the infended effect is systemic, the injection site is not selected to target a
particular injury. You can still use an abdominal injection when the injury is in the
shoulder or knee. | still recommend rotating among abdominal quadrants and
occasionally the thigh to reduce local irritation, even though site rotation matters less
for targeting than it does with a locally emphasized protocol.

Dosing is not well standardized because large randomized human trials have not
established an optimal regimen. In functional-medicine practice, clinicians may discuss
total weekly amounts in the milligram range, often divided into one or two injections.
Any dose requires individual clinical context and a qualified prescriber.

A loading phase is a distinctive feature of many TB-500 protocols. Clinicians may use
more frequent injections during the first four to six weeks, followed by a maintenance
phase with less frequent dosing. The rationale is to reach a therapeutic tissue exposure
before tapering the frequency.

For acute or subacute injuries, courses are often discussed as é to 12 weeks. Chronic
conditions such as adhesive capsulitis or longstanding tendinopathy may be treated for
16 to 20 weeks in some practices. After an active course, | generally recommend a
break rather than continuous, indefinite use. Depending on the patient and the length
of the course, that pause may be one to two months before starting another cycle.
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Timing is less restrictive than with growth-hormone-releasing-hormone axis peptides.
CJC-1295 and ipamorelin, for example, are often timed around fasting because
glucose can blunt a growth-hormone pulse. TB-500 does not have the same narrow
timing window. Some patients prefer evening injections because they experience mild
fatigue early in freatment. Morning dosing can also be acceptable; consistency
matters more than the exact hour.

TB-500 is not usually described as a fast-acting peptide. Unlike a sleep change that a
patient might notice quickly with another protocol, effects are expected to
accumulate. Patients may first notice less pain, better range of motion, faster training
recovery, or gradual softening of chronic stiffness between weeks two and four.
Meaningful tissue remodeling may take eight to 12 weeks or longer.

Patience matters. Someone expecting a dramatic structural change in two weeks will
likely be disappointed. Patients who complete a longer course and continue
rehabilitation are more likely to notice meaningful change. One active patient in my
practice used the Wolverine combination for a groin injury. He reduced his running but
did not have to stop completely, and the injury ultimately resolved while he continued
a modified training program.

Peptides work better when the foundations are in place. Connective tissue is built from
protein, so patients need adequate protein at each meal. Vitamin C, zinc, copper, and
amino-acid precursors support collagen synthesis. Hydration matters. Sleep matters
because much of tissue remodeling occurs overnight.

Physical therapy or movement therapy provides the mechanical input the body needs.
Rehabilitation also teaches the patient which movements are safe, what needs
strengthening, and how to reduce the chance of repeating the injury. An
anti-inflammatory dietary pattern can support the process as well.

The peptide is the signal; the foundations are the building materials. A construction
crew cannot complete the project if the lumber, concrete, and tools never arrive.
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TB-500 may be paired with other peptides depending on the clinical picture. BPC-157 is
the most common pairing and forms the Wolverine stack. CJC-1295 and ipamorelin
may support growth-hormone signaling involved in broader repair and recovery.

Consider thymosin alpha-1 when an immune component is prominent, including some
chronic inflammatory connective-tissue conditions. Larazotide may be discussed when
chronic inflammation appears to have a gastrointestinal driver. The right combination
depends on the patient's history, examination, laboratory findings, diagnosis, goals, and
risk profile.

Contraindications matter. | do not use proangiogenic peptide protocols in patients with
active malignancy because of the theoretical concern that angiogenesis could
support tumor vascularization. | also avoid peptide therapy during pregnancy and
breastfeeding because safety data are inadequate.

An active untreated infection is another reason to pause. Immune-modulating effects
could alter the course of infection, and peptide therapy should not replace
appropriate antimicrobial evaluation and tfreatment.

Patients with significant bleeding disorders or those taking anticoagulant therapy
require careful assessment. As with every peptide discussed in this series, tfreatment
should involve a clinician who understands the potential risks and benefits, uses a
reputable licensed source when legally available, and monitors the patient during
tfreatment.

Sequence matters. First, | ordered more comprehensive testing. We ran an inflammatory
panel that included high-sensitivity C-reactive protein, or hs-CRP; erythrocyte
sedimentation rate, or ESR; ferritin; and a sex-hormone panel. Her estradiol was low, her
progesterone was very low, her DHEA was below the reference range, and her IGF-1
was at the low end of normal. Her vitamin D level was 24. Her hs-CRP was 3.2 mg/L,
which | considered mildly elevated; | prefer to see it below 1 mg/L in this context.
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We also ran a comprehensive thyroid panel because frozen shoulder is more common
in patients with thyroid dysfunction and estrogen deficiency. Her TSH was within the
laboratory range, but her free T3 was below what | consider optimal. A broader thyroid
evaluation may include TSH, free T3, free T4, reverse T3, thyroglobulin antibodies, and
thyroid peroxidase antibodies.

Second, we addressed the foundations. We set a protein goal of about 100 grams per
day. We added vitamin C and zinc to support collagen synthesis, vitamin D
supplementation, magnesium glycinate at night, and an anti-inflammatory dietary
pattern. We focused on reducing sugar and ultra-processed foods and increasing
omega-3 intake. We replaced the daily nonsteroidal anti-inflammatory medication she
had been taking for her knee with a clinician-directed plan using curcumin and tart
cherry. We continued physical therapy, with more attention to the shoulder because it
was the most limiting problem at that point.

Third, we began the targeted protocol. We started TB-500 with a loading phase
involving twice-weekly injections for six weeks. We added injectable BPC-157 three
times weekly because she had two injury sites and we wanted a combined repair
approach.

At week four, we added bioidentical progesterone and topical estradiol to address her
perimenopausal hormone loss. | believe hormone loss can contribute to
connective-tissue stiffness. Progesterone may also help some women by improving
sleep, which creates a better environment for recovery.

At 12 weeks, Mary's shoulder range of motion had improved by approximately 60
percent. She could fasten her bra again, lift groceries overnead, and sleep on her left
side.
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Her knee also continued to improve. The residual aching was nearly gone, and the
instability on uneven ground had resolved. She returned first to frail walking, then to @
slow run, and by about week 16 she could run again.

Her hs-CRP decreased from 3.2 mg/L to 0.9 mg/L. Her energy was steadier. She
summarized the experience by saying, in effect, that she had two unrelated problems
and one peptide protocol, and she was not sure what to make of that yet - but she
would take the result.

This is what TB-500 and BPC-157 can sometimes look like together in an appropriately
selected patient when the foundations are also in place. Peptides are not magic. If a
patient ignores protein, sleep, rehabilitation, nutrition, and the underlying hormonal or
metabolic problem, the peptide signal has very little material to work with.

If an injury has not healed and you are already three months beyond the expected
recovery fimeline, do not automatically accept that it is simply because you are older.
Slow healing in midlife can have identifiable contributors: hormonal changes, nutritional
deficiencies, inflammatory burden, impaired signaling, inadequate rehabilitation, or an
incorrect diagnosis. Those factors can be evaluated.

Increase protein intake if it is inadequate. | often discuss a target of roughly 30 grams
per meal, depending on the individual. Vitamin C and zinc are required cofactors in
collagen synthesis. In my practice, | may recommend 500 to 1,000 milligrams of vitamin
C and a balanced zinc-copper supplement, such as approximately 15 milligrams of zinc
with 1 milligram of copper, when clinically appropriate. Too much zinc without copper
can create a copper deficiency.

Review frequent use of nonsteroidal anti-inflammatory drugs - including ibuprofen,
naproxen, and aspirin - with your clinician. These medications may be appropriate in
some circumstances, but prolonged or unnecessary use can interfere with aspects of
the inflammatory process involved in tissue repair. Ask a qualified clinician whether
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options such as curcumin, tart cherry, or omega-3 fatty acids are appropriate for you
rather than changing medications on your own.

Move within a safe, tolerable range. Mechanical loading tells the body where repair is
needed and helps reorganize tissue. A frozen shoulder that is never moved will not
receive the same remodeling input. Work with a physical therapist or movement
specialist fo identify the safe loading window for your specific injury.

If a chronic injury has plateaued, ask your physician whether you need a broader
evaluation. A clinician familiar with sports medicine, rehabilitation, hormones, nutrition,
and peptide therapy can help determine whether the diagnosis is correct, whether
standard care has truly been exhausted, and whether an investigational option is
appropriate.

If you recognize yourself in Mary - if you have one injury that will not heal, or perhaps
two or three, and it feels as though your body has lost its ability to bounce back - know
that there may be options. TB-500 is used with the idea that it circulates through the
bloodstream and reaches tissues, signaling for repair. It is generally approached
carefully, sequenced thoughtfully, and often paired with BPC-157.

For selected patients who have stopped recovering normally, | have found it to be one
of the more clinically useful peptides in this category. But it still belongs inside a
complete plan that includes diagnosis, standard care, movement, sleep, nutrition,
hormone evaluation when appropriate, informed consent, and medical monitoring.

In the next episode, we will talk about GHK-Cu and KPV - peptides discussed in relation
to skin, hair, wound healing, and inflammation. We will also talk about a combination
sometimes called the GLOW stack. One patient who used a combination that included
GHK-Cu joked that his hair began growing so quickly that hair growth was the last thing
he needed. That is where we are going next.
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If today's episode resonated with you, share it with someone with an injury that isn't
healing. Thanks for listening. I'm Dr. Tracy Page, and this is Midlife Clarity. | truly believe
that when you have clarity, everything changes. | hope you gained some clarity today.

Talk to you soon.

© 2026 Wisconsin Institute of Functional Medicine. All rights reserved.
This transcript is provided for educational and informational purposes only and does not constitute medical advice.

The podcast audio recording is the official version of this content.



