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Abstract

 Adiponectin, a hormone secreted by adipocytes,
supports metabolic balance and cardiovascular
health through anti-inflammatory and insulin-
sensitizing effects.

* Yetin T1D, T2D, and heart failure, high adiponectin
levels paradoxically correlate with worse outcomes a
phenomenon known as the adiponectin paradox.

* This review synthesizes findings on adiponectin’s dual
roles, focusing on its signaling mechanisms, disease-
specific patterns, and implications for personalized
risk stratification and therapy.

Introduction

* Adiponectin improves glucose metabolism, insulin
sensitivity, and vascular function, and is typically considered
protective’-3.

* However, in advanced diabetes and heart failure, elevated
levels are associated with adiponectin resistance and worse
clinical outcomes — the adiponectin paradox*°.

* Given the rising burden of cardiovascular complications in both
T1D and T2D, understanding how adiponectin signaling shifts
from protective to maladaptive is critical for guiding targeted

interventions.
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Methodology

* Literature search conducted in PubMed and Embase (2000-
2025) for studies examining adiponectinin T1D, T2D, and
heart failure.

* Focused on studies reporting serum levels, receptor signaling,
and cardiovascular outcomes.

 |ncluded clinical, translational, and mechanistic studies;
excluded non-English and non-diabetes-related reports.

 Data were synthesized to highlight protective functions,
paradoxical associations, and disease-specific dynamics.
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Adiponectin: From Protection to Paradox

Protective Functions

* Activates AMPK and PPAR-q, > ™ glucose uptake & fat
oxidation®:’

* Enhances GLUT4 in muscle > 1 insulin sensitivity®
» Suppresses NF-kB - ¥ inflammation®
* Promotes eNOS activity » improved vascular dilation™

* Example: Adiponectin therapy improved LVEF by 15% and
reduced fibrosis by 25% post-M|[16

The Adiponectin Paradox:

High levels predict protection in health, butin T1D, T2D, and
HF are linked to worse outcomes?>12,
* Why? Likely due to adiponectin resistance:

oV AdipoR1 expression by 40% in T2D muscle > impaired
AMPK activation®

oOxidative/inflammatory stress disrupts receptor binding3:

oBNP-driven secretion in HF increases circulating levels but
not function>9-¢
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Adiponectin Levels Vary by Disease Type

Elevated Adiponectinin Type 1 Diabetes (T1D)

» Serum levels ™ by 28-98% vs controls’14 Caused by insulin
deficiency and low C-peptide.
> Normally, insulin inhibits adiponectin secretion. Without it,
levels

* Inverse with BMI; positive with HDL'3
* High adiponectin > 40% 1 cardiovascular event risk?
» Evidence of tissue resistance despite high levels'®

Decreased Adiponectin in Type 2 Diabetes (T2D)

* Serum adiponectin ¥ by 30-50% vs healthy individuals

» Strong inverse correlation with visceral fat (r = -0.57, P<0.001)°
* Inflammatory cytokines (TNF-q, IL-6) ¥ secretion by 20-30%""

* Late-stage rise = marker of advanced metabolic stress, not
protection’?

Heart Failure (HF)

 BNP drives adiponectin secretion during stress?0-23
* Levels ™ with HF severity'?

* Highest quartile adiponectin levels » 67% ™ mortality risk
(HR =1.67,95% Cl: 1.24-2.26)"

* Post-VAD therapy: adiponectin fell 13.3 2 7.4 yg/mL, improving
insulin sensitivity'®

The Cardioprotective Effects of Adiponectin in Diabetes

Conclusion

Adiponectin plays a vital regulatory role in both metabolic and
cardiovascular health, influencing:

* Insulin sensitivity

* Lipid metabolism

* Inflammatory signaling

* Oxidative stress response

While protective under normal conditions, the situation where
high adiponectin levels do not translate into beneficial insulin
sensitivity and health benefits seenin T1D, T2D, and HF is often
referred to as “the adiponectin paradox” 2.

Disease-Specific Dynamics
* T1D: High adiponectin early (from insulin deficiency), but
becomes ineffective as resistance develops

* T2D: Low adiponectin early (due to visceral
fat/inflammation); late-stage increases signal metabolic
failure

* Heart Failure: BNP-driven rise in adiponectin fails to deliver
benefit due to systemic and cardiac resistance

Implications & Future Directions

* Recognizing adiponectin resistance, not just levels, is key to
Interpretation

* Therapies targeting AdipoR1/R2 and downstream signaling
(e.g., AMPK activation) may restore function

* Combined biomarkers (e.g., adiponectin + BNP) could
enhance risk stratification in diabetes and HF

 Further research is needed to define mechanisms and tailor
treatments based on disease stage and context
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