Thymosin Alpha-1 For Research Use Only

(Acute infections: 0.8 mg daily up to 14 days; Healthspan: 0.8 mg SC 3x weekly)
Ta1lis a 28-amino-acid endogenous immunoregulatory peptide with some approved clinical
uses. It has been studied in human infectious-disease, critical-care, hepatitis, HIV, and
oncology settings. It is not a traditional single-receptor. Instead, Ta1 influences multiple
innate and adaptive immune pathways, including Toll-like-receptor-associated signaling,
dendritic-cell and antigen-presenting function, T-cell responses, NK-cell activity, and
regulatory pathways.

~ Probably safe (Well tolerated in clinical studies; safety during indefinite use is unknown)
Likely to produce immunomodulatory effects supporting recovery from infection

Plausibly effective for supporting healthspan.

Disclaimer: These notes are not authoritative and should not be interpreted as definitive
scientific guidance. They are summaries, compilations and plausible extrapolations drawn from
the most relevant research | was able to locate, and may omit nuances, conflicting data, or
emerging evidence. The material reflects an attempt to organize and understand complex top/cs
not to provide clinical recommendations or expert interpretation.

This document was updated 7-Sep-26. The most recent version of this
document is available at https://pdfs.researcher6076.com/pdfs/thymosin-
alpha-1.pdf

Ta1 has generally shown favorable tolerability in clinically studied regimens. Its safety during
indefinite use is unstudied.

Dosage & Patterns

A mechanistically plausible dose to support aging and healthspan is based on the short
pharmacokinetics and nonlinear dose-response is

e Tal 0.8 mgthree times weekly, forimmune support for aging and healthspan

Human studies demonstrate that 0.8 mg is biologically and clinically active, and 0.8- versus 1.6-
mg chronic hepatitis B studies found broadly similar overall outcomes. A 0.8-mg three-times-
weekly pattern produces smaller, more frequent exposure pulses than the classic 1.6-mg twice-
weekly regimen. and is consistent with the observation Ta1 plasma exposure is short after
injection.

A mechanistically plausible dose for viral, bacterial, and fungal infections is
Ta1 0.8 mg daily for less than 2 weeks, for acute infection / post-exposure

beginning as early as possible after known exposure or onset of symptoms. Itis an extrapolation
of acute severe-illness trials that used higher-dose and higher-frequency exposure, but

consistent with studies that found 0.8 mg effective and studies that found frequent exposure
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plausibly justified by Ta1 quick clearance. Daily doses of 1.6 mg and even 3.2 mg daily have been
used clinically and are available for less conservative practitioners.

Dose, Pharmacokinetics, and Spacing

Human PK studies have examined single doses from 0.8 to 6.4 mg and repeated doses as high as
8 and 16 mg twice weekly for four weeks. Exposure increased approximately with dose; peak
serum concentrations occurred about 1-2 hours after SC injection, serum half-life was roughly 2
hours, concentrations returned near baseline by 24 hours, and repeated administration did not
materially accumulate. Each injection is therefore better viewed as a transient signaling
pulse than maintenance of a steady circulating concentration.

Nonlinear dose-response

Ta1 does not show a simple 'more dose = more immune effect' relationship. In-vitro human
lymphocyte work demonstrated a bimodal/non-monotonic concentration-response, and human
dose-comparison studies do not consistently show greater benefit from larger injections. High-
dose studies show that 3.2-16 mg exposures can be biologically active and generally well
tolerated over studied periods, but they do not establish proportional efficacy. This supports the
plausibility of smaller, repeated doses while leaving the optimal dose and optimal frequency for
chronic immune support unknown.

Benefits

e Ta1l likely supports coordination between innate and adaptive immune responses
through its effects on antigen presentation and T-cell function.

e Ta1 could plausibly support antiviralimmune responses through its effects on pathogen
recognition, antigen presentation, and T-cell function.

e Ta1l likely supports T-cell function through its effects on T-cell maturation, activation, and
signaling.

e Ta1 could plausibly help regulate excessive inflammatory signaling through its effects on
immune-cell activity and cytokine responses.

e Ta1 could plausibly support recovery after illness by helping coordinate immune
responses and regulate excessive inflammatory signaling.

e When excessive inflammatory signaling contributes to mood or cognitive symptoms, Ta1
could plausibly offer indirect benefit through its immunomodulatory effects.

e When prolonged stress contributes to impaired immune function, Ta1 could plausibly
provide support through its effects on antigen presentation and T-cell responses.

Potential applications

e Plausible supportin selected conditions involving impaired T-cell responses.
e Plausible support for antiviral immune responses.
e Plausible support for aspects of immune function affected by aging.
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Cautions

e Caution: Safety during pregnancy and breastfeeding has not been established. Use requires
an individualized assessment of potential benefits and risks by the treating clinician.

e Caution: Combining Ta1 with immune-stimulating cancer therapies could plausibly alter
immune responses. Such combinations should be assessed by the treating oncologist.

e Caution: In autoimmune conditions, Ta1 could plausibly alter disease activity through its
immunomodulatory effects. Whether those effects are beneficial or harmful may depend on
the condition and should be assessed by the treating clinician.

e Contraindication: Ta1 should generally not be used in patients receiving deliberate
immunosuppression, such as organ-transplant recipients, unless the treating specialist
determines that the potential benefits clearly outweigh the risks.

Side Effects

e Possible fatigue; its relationship to Ta1 may be uncertain when illness or other treatments
could also contribute.

e Possible headache; its relationship to Ta1 may be uncertain when illness or other treatments
could also contribute.

e Injection-site soreness, redness, or discomfort.

Duration and Diminished Response

Human protocols include 24-week and 6-month courses and some oncology protocols
extending to approximately 12 months, with frequencies ranging from twice weekly to three
times weekly and, in one oncology protocol, five times weekly for several months. These studies
have not identified progressive tachyphylaxis or an obvious waning of activity attributable to Ta1.
Because Ta1l is not a conventional single-receptor agonist, classic receptor
internalization/downregulation is not an especially good model. However, long-term daily or
twice-daily administration has not been adequately studied, and indefinite safety and benefit in
otherwise healthy subjects remain unproven.

Biology of Ta1 as an Adjunct Therapy for Serious Infection

Ta1 may be usefulin severe infection, e.g. sepsis, because these infections can produce the
seemingly contradictory combination of runaway inflammation and simultaneous immune
paralysis. Excessive innate immune signaling releases inflammatory cytokines that can damage
organs, while dendritic cells and monocytes lose antigen-presenting capacity, lymphocytes
decline, and surviving T cells can become exhausted. Ta1 acts through dendritic cells,
monocytes and Toll-like-receptor pathways and has been shown to increase monocyte HLA-DR,
CD3+/CD4+ T-cell measures and antigen presentation, potentially restoring the immune
system's ability to recognize and attack pathogens. At the same time, it can promote

regulatory pathways such as IL-10/Tregs that restrain excessive inflammation. Thus, Ta1 may
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help rebalance rather than simply stimulate immunity. This rationale may be particularly
relevant in older orimmunosuppressed patients, although the recent large phase Ill sepsis trial
did not demonstrate an overall mortality benefit.

Biology of Ta1 as an Adjunct Therapy for Minor Infection

With an ordinary viral infection, Ta1l would have a different purpose to help the normal antiviral
response work more effectively. Ta1 can influence dendritic-cell/Toll-like-receptor signaling,
antigen presentation, interferon-related responses, NK cells, and virus-specific T cells. A healthy
young immune system normally accomplishes these functions effectively, so added Ta1l may
provide little benefit; the rationale is stronger with older age, immunosenescence, or
otherwise impaired cellular immunity. Because antiviral defenses are most consequential
early in infection, a short pattern beginning as early as possible after exposure or symptom
onset is mechanistically reasonable.

Biology of Ta1 as an Adjunct Therapy for Autoimmune Disease

Autoimmune disease isn't simply an immune system that is "too strong"; itis an immune system
that has lost some ability to distinguish what should and shouldn't be attacked. Ta1 can
influence dendritic cells toward tolerogenic behavior, activate IDO-dependent regulatory
pathways, support regulatory T cells (Tregs), and interact with mechanisms involved in
maintaining self-tolerance. Tregs essentially provide braking signals that prevent other immune
cells from attacking the body's own tissues. Consequently, Ta1 could theoretically increase
immune tolerance and suppress inappropriate autoimmune responses without globally
suppressing useful immunity. That ability to push different immune pathways in different
directions is why Ta1 is better described as an immune modulator/homeostatic regulator than
an immune booster.

The major qualifier is evidence: these mechanisms are biologically well supported, but
clinical evidence for Ta1 as a treatment for autoimmune diseases remains much less
developed than its human infectious-disease literature.

Biological Mechanism

Ta1 is a thymic-derived immunoregulatory peptide, but it does not act primarily through a single
conventional receptor and much of its relevant activity occurs on peripheralimmune cells.
Mechanistic studies implicate TLR2/TLR9-associated pathways and downstream MyD88, NF-kB,
MAPK, and interferon-related signaling, with effects on dendritic cells,
monocytes/macrophages, NK cells, T cells, and regulatory T-cell pathways. Depending on
immune context, Ta1 can enhance pathogen recognition, antigen presentation, and cellular
immune responses while also supporting regulatory pathways that restrain excessive
inflammation. This context-dependent behavior is why it is better described as an immune
modulator/homeostatic regulator than a simple immune stimulant.
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Conclusions

Ta1 has a broad human clinical and pharmacokinetic evidence base and has generally been well
tolerated across studied regimens, including doses substantially above 1.6 mg. Its short half-life,
lack of accumulation, nonlinear dose-response, and evidence that 0.8 mg is biologically active
support the plausibility of smaller, repeated signaling pulses. For continuous immune support,
specifically for aging and healthspan, 0.8 mg SC three times weekly is a mechanistically
plausible extrapolation of existing evidence. For acute infection/post-exposure, 0.8 mg SC daily
for less than two weeks, started as early as possible after exposure, is an extrapolated pattern
informed by higher-frequency acute-illness protocols. Long-term safety and benefit in otherwise
healthy people remain unknown.
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