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Introduction
Systemic diseases, which affect multiple organs and systems, 

present significant challenges due to their complex pathophysiological 
adaptations. These disorders, including cardiovascular diseases, 
diabetes, and autoimmune conditions, involve intricate molecular 
mechanisms that drive disease progression and adaptation. 
Understanding these mechanisms is crucial for developing effective 
therapeutic strategies. This article explores how systemic diseases adapt 
at the molecular and cellular levels, examining key pathophysiological 
processes and their implications for treatment. By bridging the gap 
between molecular insights and clinical applications, we aim to 
highlight current advancements and future directions in managing 

Genetic factors: Genetic predisposition, including mutations in 
genes like LDLR and APOE, affects lipid metabolism and increases 
susceptibility to CVDs.

2. Diabetes mellitus: Diabetes mellitus, particularly Type-2 
diabetes, is characterized by insulin resistance and β-cell dysfunction. 
Key molecular mechanisms include [4]:

Insulin resistance: �:clu<
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Compensatory mechanisms: The body activates compensatory 
mechanisms, such as increased heart rate and vasoconstriction, to 
maintain blood pressure and perfusion. However, prolonged activation 
can worsen the condition.

Adaptive mechanisms in diabetes

β-cell compensation:
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