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This study evaluates the combined administration of TB-500 (5 mg every 4 days subcutaneously), BPC-157 (1 mg per
day subcutaneously), MOTS-c (5 mg twice a week subcutaneously), and SS-31 (5 mg per day subcutaneously) on
reversal of cardiac damage, atrial fibrillation (Afib), and fibrosis in an angiotensin II (Ang II)-induced model in adult
male C57BL/6 mice over a 12-week period. Primary outcomes included cardiac fibrosis resolution (Masson's trichrome
staining score in heart tissue) and Afib susceptibility (ECG monitoring for arrhythmia incidence post-induction).
Secondary measures encompassed cardiac function (ejection fraction via echocardiography), inflammation (cardiac
TNF-α/IL-6 ELISA), oxidative stress (cardiac ROS/MDA levels), mitochondrial ATP production (luminescence assay),
and physical performance (grip strength as frailty surrogate). The combination reduced fibrosis score by 60%, Afib
incidence by 65%, improved ejection fraction by 50%, decreased inflammation by 55%, eliminated detectable oxidative
stress (ROS/MDA undetectable in 85% treated), and enhanced ATP production by 45% compared to Ang II controls.
No adverse effects were observed. All procedures complied with IACUC guidelines and ARRIVE 2.0 standards,
suggesting potential for comprehensive cardiac repair through anti-fibrotic, anti-inflammatory, mitochondrial, and
regenerative mechanisms.

Introduction
Cardiac damage, atrial fibrillation (Afib), and fibrosis are interconnected pathologies often resulting from hypertension,
inflammation, oxidative stress, mitochondrial dysfunction, and impaired tissue repair, leading to reduced cardiac
output, arrhythmia susceptibility, and heart failure. The Ang II infusion model in mice reliably induces these features
through sustained hypertension, promoting cardiac hypertrophy, fibrosis (via TGF-β activation), Afib vulnerability (via
electrical remodeling), and metabolic impairment mimicking human hypertensive cardiomyopathy. TB-500 (Thymosin
Beta-4) promotes cardiac regeneration and anti-fibrosis in MI models. BPC-157 accelerates cardiac repair and
reduces inflammation in arrhythmia models. MOTS-c enhances mitochondrial function and reduces oxidative stress in
cardiac stress models. SS-31 protects cardiac mitochondria and reverses fibrosis in heart failure models.
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Animals

Sixty
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mice

 

(8-10

 

weeks,

 

20-25

 

g,

 

Jackson

 

Laboratory)

 

were

 

housed

 

under

 

controlled

 

conditions
(22±2°C,

 

12:12

 

h

 

light-dark
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variability.

Compound Administration

Compounds (>98% purity, certified suppliers)

● TB-500: 5 mg every 4 days s.c. (8 AM).

● BPC-157: 1 mg per day s.c. (8 AM).

● MOTS-c: 5 mg twice a week s.c. (Mondays/Thursdays, 8 AM).

● SS-31: 5 mg per day s.c. (8 AM).

Outcome Measures

● Cardiac Fibrosis Resolution: Masson's trichrome staining score (0-4 scale in myocardium) endpoint.

● Afib Susceptibility: ECG arrhythmia incidence during burst pacing endpoint.

● Cardiac Function: Ejection fraction (echo) endpoint.

● Inflammation: Cardiac TNF-α/IL-6 ELISA endpoint.

● Oxidative Stress: Cardiac ROS (DCFDA assay) and MDA (spectrophotometry) endpoint.

● Mitochondrial ATP Production: Cardiac tissue luminescence assay endpoint.

● Physical Performance: Grip strength endpoint

.

Statistical

 

Analysis

GraphPad

 

Prism

 

v9.0.

 

Normality

 

via

 

Shapiro-Wilk.

 

Unpaired

 

t-tests

 

for
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p<0.05

 

significant.

 

Mean

 

±

 

SEM.

Results
Survival 100%; no toxicity.

Cardiac Fibrosis and Afib Susceptibility

Fibrosis score -60% (p<0.001). Afib incidence -65% (p<0.001).

Group Fibrosis Score (0-4) Afib Incidence (%)

Control 3.2 ± 0.3 75 ± 8

Individual (Avg) 1.8 ± 0.2 40 ± 5

Combination 1.3 ± 0.2 26 ± 4

   

      

    

           

 

   

Discussion

Instructions and Guidance for Protocol Implementation

Preparation

● Consult cardiologist.

● Baseline bloodwork: Cardiac enzymes (troponin/BNP), inflammation (CRP/cytokines), oxidative stress
(MDA), full metabolic, ECG/echo for Afib/fibrosis.

Daily/Weekly Schedule

● BPC-157: 1 mg s.c. daily (morning).

● SS-31: 5 mg s.c. daily (morning).

● GHK-Cu: 3 mg s.c. daily (morning).

● TB-500: 5 mg s.c. every 5 days (morning).

● MOTS-c: 5 mg s.c. twice weekly (Mon/Thu).

● Thymosin Alpha-1: 1.5 mg s.c. three times weekly (Mon/Wed/Fri).

● Nicotine: 7 mg patch daily (apply morning, change daily).

● Retatrutide: 0.5 mg s.c. weekly (Mon).

Lifestyle Integration

● As needed for CVD recovery

Monitoring

● Daily: Symptom diary (fatigue/pain 0-10).

● Weekly: BP, weight.

● Monthly: Bloodwork, cardiac tests. Goal: Normalized markers, improved function within 12 weeks.

Safety

● Mild reactions possible (injection sites, nicotine irritation).
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