Thymalin

A Clinical Learning Guide for Medical Providers
Thymic Polypeptide Complex « Calf-Thymus Extract  Immunomodulation & Geroprotection

Evidence base at a glance: A multi-peptide thymic COMPLEX (not a single defined peptide) with
40+ years of clinical use in Russia/CIS and an exceptional safety record. Strongest evidence is in
geroprotection — landmark elderly-mortality RCTs — plus COVID-19 data. The central caveat:
nearly all human evidence is Russian/CIS, with no Western RCTs, no FDA approval, and possible
batch-to-batch variability.

1. Peptide Profile

Name: Thymalin (thymic polypeptide complex)

Classification: Immunomodulatory / geroprotective multi-peptide complex — NOT a single peptide
Origin: Isolated from calf thymus by mild acid extraction (1970s, USSR)

Composition: A mixture of short bioactive peptides — notably EW (Thymogen), KE (Vilon), and EDP
(Crystagen)

Primary actions: Immunomodulation, T-cell differentiation, hematopoietic stem cell activation,
geroprotection

Regulatory status: Approved in Russia/CIS as an immunomodulator (40+ years of clinical use); NOT
FDA-approved

Administration: IM (preferred in original protocols) or SC; typically 5—10 mg/day for 3—10 days
Tolerability: No allergizing or significant side effects reported in 25+ years of use

A Key Distinction: Thymalin vs Thymosin Alpha-1

Thymalin is frequently confused with Thymosin Alpha-1 (TA1), but they are fundamentally different. TA1 is
a single, defined 28-amino-acid synthetic peptide with targeted TLR action. Thymalin is a multi-peptide
biological extract acting as a broad, 'blanket' immunomodulator. That breadth is its strength (simultaneous
innate + adaptive modulation) but also sharpens its autoimmune cautions relative to the more targeted
TA1.

2. Modes of Action & Mechanisms

Because Thymalin is a complex, its activity is the combined effect of several short peptides hitting
different targets simultaneously — spanning immune signaling, gene/epigenetic regulation, cytokine
modulation, and anti-apoptotic geroprotection. This multi-pathway breadth is the defining mechanistic
feature.

The Component Peptides

Peptide Principal Actions

EW (Thymogen) Glu-Trp Targets ACE2 and CYSLTR1 genes; reduces angiotensin-induced cytokine
storm; favorable histone binding; normalizes coagulation/fibrinolysis; most
effective at attenuating IL-17

KE (Vilon) Lys-Glu Targets CHUK gene (NF-kB pathway); induces CD4/CD5 on thymocytes;
suppresses HER-2/neu oncogene ~2x; normalizes telomere length;
regulates IGF1, FOXO1, TERT, NF-kB

EDP (Crystagen) Glu-Asp-Pro Stimulates IL-1, IL-6, TNF-a from macrophages; activates thymic epithelial
cells; inhibits K-562 tumor cell proliferation; immunogram normalization
(82% vs 56% control)



Molecular Pathways

* NF-kB: the KE peptide targets the CHUK (IKKa) gene, modulating inflammatory transcription

» STAT1 phosphorylation: receptor-independent activation (notably NOT via IFN-a/IFN receptor)

» ERK1/2 - mTOR — p70S6K: proliferative signaling in monocytes/macrophages; plus JNK
stress-kinase activation

Epigenetic & Gene Regulation (a distinctive feature)

» Component peptides bind histones (H1, H2B, H3, H4), increasing euchromatin and decreasing
heterochromatin in elderly lymphocytes

* Regulates longevity-associated genes IGF1, FOXO1, TERT, NF-kB; normalizes telomere length in
lymphocytes

Cytokine & Geroprotective Effects

» Suppresses IL-183, IL-6, TNF-a in LPS-stimulated macrophages; regulates IL-3/4/5/10/17A

* Reduces senescence/apoptosis markers (p16, p21, p53, caspase-8/-9, AlF, prohibitin)

* Uniquely increases extracellular vesicle production more than other thymic peptides (and, unlike
them, increases monocyte-endothelial adhesion in vitro)

Immune Cell Differentiation

» Activates HSC differentiation into CD28+ T lymphocytes (~6.8-fold in vitro) — a proposed
mechanism for immune reconstitution

* Normalizes CD3/CD4/CD8 ratios; stimulates neutrophil chemotaxis/phagocytosis; enhances
erythropoiesis and granulopoiesis; accelerates bone marrow recovery

3. Points of Clinical Relevance

1. Geroprotection is the headline indication — with striking mortality data
The landmark elderly RCTs are Thymalin's strongest evidence: ~2.0-2.1x mortality reduction with
Thymalin alone over 6-8 years, rising to ~4.1x when combined with Epithalamin over 6 years,
alongside normalization of cardiovascular, endocrine, immune, and nervous-system parameters. No
other peptide in this series carries multi-year mortality outcomes of this kind.

2. Itis a broad, 'blanket' immunomodulator — powerful but less targeted
Thymalin's multi-peptide composition lets it regulate innate AND adaptive immunity simultaneously,
which is ideal for global immunosenescence and immune reconstitution. The flip side is less specificity
than a single defined peptide, which is precisely why autoimmune disease is a sharper concern here
than with TAT.

3. Distinctive epigenetic/geroprotective mechanism, not just immune stimulation
Unusually, Thymalin's peptides bind histones and modulate longevity genes (IGF1, FOXO1, TERT)
and telomere length, while lowering senescence and apoptosis markers. This positions it as a
candidate geroprotective agent acting at the chromatin level, not merely an immune tonic.

4. COVID-19 data are promising but small and observational
In severe elderly COVID-19, adjunctive Thymalin halved hospital mortality, sped recovery from
lymphopenia, and normalized CD3/CD4/CD8 counts; case reports describe rapid improvement in
cytokine storm after other therapies failed. These are encouraging but small, non-blinded studies —
signal, not proof.

5. Synergy with Epithalamin reflects a thymic-pineal aging axis
Combining Thymalin (thymic/immune) with Epithalamin (pineal/melatonin-antioxidant) produced the
largest mortality benefit, on the rationale that the pineal gland safeguards the thymus against aging.
For geroprotective protocols, the combination — not Thymalin alone — is the better-supported
approach.

»

. Exceptional safety over decades — but the data are geographically narrow



25+ years of use without allergizing or significant adverse effects, no immunosuppressive overshoot,
and compatibility with standard therapies make it attractive. The honest caveat is that this safety
record comes almost entirely from Russian/CIS practice, not Western RCTs.

7. Batch variability is a real, peptide-specific consideration
Because Thymalin is a biological extract rather than a synthesized molecule, exact peptide
composition can vary between batches. Standardized characterization (e.g. mass spectrometry) is an
outstanding need, and clinicians should treat product sourcing/quality as a genuine variable.

4. General Dosing & Delivery Options

Thymalin is not FDA-approved; US use is off-label/investigational. Protocols below derive from
Russian/CIS clinical practice. The consistent standard is a 100 mg total course (10 mg/day x 10
days).

Dosing Protocols
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Standard clinical 10 mg IM daily 10 days (100 mg/course) Immunodeficiency,
geroprotection

Preventive 5-10 mg IM daily 3-5 days Prophylaxis in elderly

COVID-19 (adjunctive) 10 mg IM daily 10 days Severe COVID-19

Extended geroprotective 10 mg daily x 10 days Annually, up to 6 years Longevity (often +
Epithalamin)

Administration

» Reconstitute with 1-2 mL 0.9% NaCl or sterile water; store lyophilized at 2—-8°C; use promptly after
reconstitution

* IM injection was used in the original clinical trials; SC is acceptable and is the more common route
in Western practice

» The 10 mg/day can be given as a single dose or split (e.g. 5 mg + 5 mg); either way the course
totals ~100 mg

* Repeat courses at 6—-12 month intervals (up to 3—4x/year); annual courses studied for up to 6 years

Combination

For geroprotective protocols, Thymalin is commonly paired with Epithalamin (or Epitalon) at 10 mg each
IM daily x 10 days, annually — the regimen behind the ~4.1x mortality reduction. Note: Epithalamin (the
pineal extract) is distinct from Epitalon (the synthetic tetrapeptide).

5. Evidence Profile

Geroprotection — Landmark RCT (Khavinson & Morozov, 2002-2003)

* 266 elderly patients (ages 60-88), double-blind stratified, 6-8 year follow-up; Thymalin 10 mg IM
daily x 10 days, repeated annually; arms: placebo, Thymalin, Epithalamin, and the combination

Treatment Group Mortality Decrease

Thymalin alone 2.0-2.1x
Epithalamin alone 1.6—1.8x
Thymalin + Epithalamin 2.5x

Combined (6 years) 4.1%



« Alongside mortality: normalized cardiovascular, endocrine, immune, and nervous systems;
respiratory infections down 2.0-2.4x; reduced IHD, hypertension, osteoarthritis, osteoporosis

COVID-19

* Kuznik/Khavinson 2021: Thymalin + standard therapy (n=36) vs standard (n=44) in severe elderly
COVID-19 — halved hospital mortality, faster lymphopenia recovery, CD3/CD4/CD8 normalization

* Magen 2020 (case reports): two cytokine-storm patients who had failed hydroxychloroquine +
tocilizumab improved within 48—-96 hours on Thymalin

In Vitro / Mechanistic

» Avolio/Khavinson 2022: five peptides (incl. Thymalin) suppressed TNF and IL-6 in LPS-stimulated
macrophages; Thymalin uniquely raised extracellular vesicle production

* Linkova/Khavinson 2023: KE and EW dipeptides modulate COVID-19 pathogenesis genes (ACE2,
CYSLTR1, CHUK), reducing pro-inflammatory cytokines

+ HSC differentiation: ~6.8-fold increase in CD28+ T-cell differentiation in vitro — proposed
immune-reconstitution mechanism

Critical gaps: Nearly all human data come from Russian/CIS institutions; there are NO large
Western multicenter RCTs and no FDA review. COVID-19 studies are small and observational. As a
biological extract, exact composition may vary between batches. Long-term safety beyond 6-8
years is not formally assessed.

6. Clinical Considerations

Contraindications

+ Thymic-peptide hypersensitivity: absolute contraindication
* Pregnancy & lactation: no safety data — avoid

» Active organ rejection / transplant on immunosuppression: avoid — may counteract
immunosuppressive management
* Uncontrolled malignancy: theoretical concern with broad immune activation — avoid

Use With Caution

» Active autoimmune disease: as a broad immunostimulatory complex, Thymalin may exacerbate
autoimmunity — a sharper concern than with the more targeted TA1

» Patients on immunosuppressive or concurrent biological therapies; history of thymic pathology

Ideal Candidates

+ Age-related immunosenescence (>60), recurrent infections with low T-cell counts
» Post-chemotherapy immune suppression; chronic viral infections (adjunctive); geroprotective
optimization

Monitoring Parameters

CBC with differential Lymphocyte recovery, WBC trends Baseline, day 10, 4
months

T-cell subsets (CD3/4/8) Primary target; immune reconstitution Baseline, day 10, 4
months

Inflammatory markers (CRP, ESR, = Anti-inflammatory effect Baseline, during course

IL-6)

Immunoglobulins (IgG, IgA, IgM) Humoral immunity status Baseline, 4 months

NK cell count/activity Innate immune function Baseline, 4 months

Coagulation panel Thymalin normalizes coagulation/fibrinolysis If clinically indicated



Safety Profile

» 25+ years of use without allergizing or significant adverse effects; most common is mild, transient
injection-site redness; occasional initial fatigue

* No immunosuppressive overshoot reported; compatible with standard therapies; studied in elderly
(60-88)

Regulatory Status

Approved in Russia/CIS but NOT FDA-approved; US use is off-label/investigational. The principal
limitation is geographic concentration of the evidence rather than a negative safety or efficacy signal.

7. Final Note

Thymalin is an unusual entry in this series: a decades-old, multi-peptide thymic complex rather than a
single modern molecule, with its most compelling data in geroprotection — multi-year elderly RCTs
showing 2—4x mortality reductions and broad normalization of age-related system decline, plus a
distinctive epigenetic mechanism that touches telomere maintenance and longevity genes. Its safety
record over 25+ years is excellent, and its breadth makes it well suited to global immunosenescence and
immune reconstitution.

The honest framing rests on two points. First, Thymalin is a broad immunomodulator, not a precision tool
— which is why it shines in elderly immune decline but warrants real caution in autoimmune disease,
transplant, and active malignancy. Second, and most importantly, the evidence is almost entirely
Russian/CIS: striking in magnitude, decades deep, but lacking the Western multicenter RCTs,
standardized composition analysis, and regulatory review that would let it be recommended with full
confidence. It is best understood as a long-used geroprotective immunomodulator with a strong but
geographically narrow evidence base — most rationally deployed in well-screened older patients, ideally
combined with Epithalamin, with attention to product quality given its extract nature.

Bottom line: A decades-proven, broad-spectrum thymic immunomodulator with standout
geroprotection data (2—4x elderly mortality reduction) and an excellent safety record — but
evidence is almost entirely Russian/CIS, it is a variable biological extract, and it is non-targeted,
so use cautiously in autoimmunity, transplant, and malignancy. Off-label/investigational in the US.
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