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Resumen:

El objetivo del presente trabajo fue evaluar y comparar en un modelo experimental de Sindrome
Metabdlico los efectos terapéuticos antioxidantes de Timol y Quercetina sobre biomarcadores de
estrés oxidativo y sobre la ultraestructura mitocondrial en tejido adrtico

Se utilizaron 48 ratas Wistar(n=8c/u): Grupo A)Control, B)Sindrome metabdlico(SM),
C)Control+Timol, D)SM+Timol, E)Control+Quercetina, F)SM+Quercetina. SM se indujo con fructosa
10% diluida en agua de bebida durante 45 dias. El tratamiento con Timol(25mg timol/dia/rata) y
Quercetina(20mg quercetina/dia/rata) fue oral y diluido en aceite de oliva a partir del dia 45 de la
induccion de SM y durante 45 dias. Se constaté SM mediante los parametros glucemia(mg/dL), perfil
lipidico(mg/dL) e indice(TG/HDL-C). Biomarcadores de estrés oxidativo: mieloperoxidasa(MPO)(Ul)
por Elisa, 6xido nitrico(NO)(uM) y Superdxido dismutasa(SOD)(U/mL) por espectrofotometria. Se
analizaron cortes de aorta por microscopia electronica para valorar dano mitocondrial.
Estadistica:ANOVA y Hotelling(post hoc), significancia p<0.05.
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Los parametros bioquimicos constataron el estado de SM, posteriormente se cuantificaron
biomarcadores de estrés oxidativo. Se evidencié que NO incrementd en los grupos tratados (D)
(31.56%1.39) y (F)(28.97%1.10) respecto a SM(B)(14.76+0.96)(p<0.0001), (A)(27.58%1.27) no present6
diferencia con (C)(29.65%1.18) pero si con (E)(34.27%1.10)(p<0.001). La actividad enzimatica
incrementada de SOD en los grupos tratados (D)(272+15.50) y (F)(255.63+12.25) no demostré
significancia respecto a SM(B)(217,67+15.28), (A)(133.13%13.23) no presentd diferencia con (C)
(141.13%£15.28) y (E)(135%18.71). La cuantificacion enzimatica de MPO evidencio en grupo tratado
(D)(223,97+12.08) aumento en su actividad en comparacion con SM(B) (194.09£14.25)(p<0,002) y el
grupo tratado (F)(163,05+12,34) resulté en una disminucion respecto a (B)(p<0.01), (A)
(148.15%12.34) no presentd diferente con (C)(156.86%15.05) y (E)(119.26%+20.15). Se analizaron las
microfotografias mitocondriales y observamos que el grupo con SM(B) presentd marcados cambios
mitocondriales en la tunica muscular con pérdida de electrodensidad en matriz y desorganizacion
de crestas. El analisis morfoldgico en los grupos tratados (D) y (F) evidenciaron una regresion leve
de las lesiones mitocondriales descriptas.

La administracion de Timol y Quercetina como terapias antioxidantes naturales muestra una
modificacion significativa en algunos biomarcadores de estrés oxidativo sistémico y una reversion
parcial de las lesiones mitocondriales en aorta. Estos resultados sugieren un efecto positivo en la
mitigacion del estrés oxidativo asociado a SM. Aunque se necesitan mas estudios sobre la
combinacion y dosificacion de estos compuestos, estos hallazgos son prometedores.

Palabras Clave: Sindrome metabolico, estrés oxidativo, TIMOL, quercetina, Mitocondria.
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Abstract:

The aim of the present work was to evaluate and compare in an experimental model of Metabolic
Syndrome the antioxidant therapeutic effects of Thymol and Quercetin on biomarkers of oxidative
stress and on mitochondrial ultrastructure in aortic tissue.

48 Wistar rats (n=8c/u) were used: Group A)Control, B)Metabolic syndrome(MS), C)Control+Thymol,
D)MS+Thymol, E)Control+Quercetin, F)MS+Quercetin. MS was induced with 10% fructose diluted in
drinking water for 45 days. Treatment with thymol(25mg thymol/day/rat) and quercetin(20mg
quercetin/day/rat) was oral and diluted in olive oil from day 45 of MS induction and for 45 days. MS
was confirmed using the parameters glycemia(mg/dL), lipid profile(mg/dL) and index(TG/HDL-C).
Biomarkers of oxidative stress: myeloperoxidase(MPO)(IU) by Elisa, nitric oxide(NO)(uM) and
Superoxide dismutase(SOD)(U/mL) by spectrophotometry. Aortic slices were analyzed by electron
microscopy to assess mitochondrial damage. Statistics: ANOVA and Hotelling (post hoc), significance
p<0.05.
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The biochemical parameters confirmed the MS status, then biomarkers of oxidative stress were
quantified. It was evidenced that NO increase in the treated groups (D)(31.56%1.39) and (F)
(28.97%1.10) with respect to SM(B)(14.76*0.96)(p<0.0001), (A)(27.58%1.27) did not differ with (C)
(29.65%1.18) but with (E)(34.27%1.10)(p<0.001). The increased enzymatic of SOD in the treated
groups (D)(272+15.50) and (F)(255.63%12.25) did not demonstrate significance with respect to
SM(B)(217,67%15.28), (A)(133.13£13.23) did not differ from (C)(141.13+15.28) and (E)(135+18.71).
The MPO showed an increase in activity in treated group (D)(223.97%12.08) compared to SM(B)
(194.09+14.25)(p<0.002) and group (F)(163.05+12.34) resulted in a decrease with respect to (B)
(p<0.01), (A)(148.15%12.34) did not differ with (C)(156.86%15.05) and (E)(119.26%20.15).
Mitochondrial microphotographs were analyzed, and we observed that the group with MS
presented marked mitochondrial changes in the tunica muscularis with loss of electrodensity in the
matrix and disorganization of ridges. Morphological analysis in treated groups (D) and (F) showed a
slight regression of the mitochondrial lesions described.

The administration of thymol and quercetin as natural antioxidant therapies shows a significant
modification in some biomarkers of systemic oxidative stress and a partial reversal of mitochondrial
lesions in the aorta. These results suggest a positive effect on the mitigation of oxidative stress
associated with MS. Although more studies are needed on the combination and dosage of these
compounds, these findings are promising.
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