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Introduction: Potential Therapeutics for Reducing Elastin
Degradation

Elastin degradation is a key pathological feature in numerous connective-tissue disorders,
including chronic obstructive pulmonary disease, aneurysm formation, and skin aging.
Identifying small-molecule agents that can attenuate elastase activity or protect elastin fibers is
therefore a priority for therapeutic development.

Recent advances in retrieval-augmented generation (RAG) systems, such as the CLADD
framework, enable rapid, domain-agnostic interrogation of biomedical knowledge bases
without requiring costly, disease -specific fine-tuning of large language models

(LLMs) [Namkyeong Lee' 2025-02-22]. By dynamically retrieving and integrating
heterogeneous biochemical data, CLADD can surface candidate drugs that have been reported
to modulate elastin turnover, even when the underlying evidence is scattered across disparate
sources.

Applying CLADD to the question “Which drugs may reduce elastin degradation?” yields a
shortlist of agents that have been associated with elastase inhibition, matrix-protective effects,
or up-regulation of elastin synthesis in pre-clinical or clinical studies. The most frequently
identified candidates include:
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These agents emerged consistently across multiple retrieved sources, illustrating the utility of a
collaborative RAG-enabled workflow for aggregating dispersed biochemical evidence.
Importantly, the CLADD system accomplishes this without any domain-specific fine-tuning,
thereby accelerating hypothesis generation for drug repurposing efforts aimed at mitigating

elastin degradation [Namkyeong Lee' 2025-02-22].

Future work should validate these candidates experimentally, prioritize them based on
pharmacokinetic suitability, and explore combinatorial strategies that synergistically protect
elastin integrity.
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Molecular-mechanism studies of elastin turnover converge on a handful of signaling hubs—
principally TGF-B signaling and pro-inflammatory cytokine cascades (e.g., IL-18, TNF-o)—that
regulate both elastin synthesis and matrix-degrading proteases such as MMP-12 and
cathepsins; pharmacologic agents that dampen these pathways (e.g., TGF-B receptor
antagonists, NF-kB inhibitors, statins, and certain angiotensin-Il receptor blockers) have shown
promise in curbing elastin breakdown. Harnessing this mechanistic knowledge at scale,
however, has been limited by the need for costly domain-specific model fine-tuning. The
CLADD retrieval-augmented generation framework demonstrates that a consortium of
general-purpose LLM agents can dynamically pull and synthesize heterogeneous biomedical
evidence—including detailed pathway-level data on elastin metabolism—without bespoke
training, thereby accelerating the identification of drugs that may reduce elastin degradation

[Namkyeong Lee' 2025-02-22].
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