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Resumen. La caracterizacién biomecdnica del es6fago es esencial para comprender su funcién y ex-
plorar alternativas terapéuticas ante dafio o disfuncién. En este estudio se evalud la respuesta mecdnica
pasiva del eséfago de corderos recién nacidos, con énfasis en los efectos de la melatonina. Las mues-
tras se dividieron en dos grupos: control y tratados con melatonina. Se realizaron ensayos de traccién
uniaxial in vitro en direcciones longitudinal y circunferencial, observdndose un comportamiento anisé-
tropo, tipico de tejidos blandos. A partir de las curvas esfuerzo-alargamiento se extrajeron pardmetros
mecdanicos comparables entre grupos. La respuesta global fue ajustada mediante modelos constitutivos
hiperelasticos, adecuados para tejidos reforzados con fibras. Simulaciones numéricas y andlisis estadis-
ticos permitieron describir el comportamiento mecénico en ambos grupos. Aunque no se identificaron
diferencias significativas entre grupos, los resultados constituyen una base Titil para futuras investigacio-
nes sobre el impacto de farmacos en la biomecdnica esofdgica y su aplicacion en ingenieria de tejidos.
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Abstract.

Biomechanical characterization of the esophagus is essential to understanding its function and exploring
therapeutic alternatives in cases of damage or dysfunction. This study evaluated the passive mechani-
cal response of the esophagus in newborn lambs, with a focus on the effects of melatonin treatment.
Tissue samples were divided into two groups: control and melatonin-treated. Uniaxial tensile tests we-
re conducted in both longitudinal and circumferential directions, revealing anisotropic behavior typical
of soft biological tissues. Stress-stretch curves were used to extract mechanical parameters for group
comparison. The overall mechanical response was fitted using hyperelastic constitutive models suitable
for fiber-reinforced tissues. Numerical simulations and statistical analyses were performed to descri-
be esophageal mechanics in both groups. Although no significant differences were observed between
groups, the results provide a useful basis for future research on the impact of pharmacological agents on
esophageal biomechanics and their potential application in tissue engineering.
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