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Resumen:

Se reconoce al sindrome metabdlico (SM) como una entidad clinico-patolégica, donde la obesidad central y la insulinorresistencia/hiperinsulinemia
compensadora son los disparadores fisiopatoldgicos de esta enfermedad. Se ha demostrado que en SM se genera un estado de inflamacién sistémica
de bajo grado, caracterizado por la produccién anormal de citoquinas proinflamatorias asociado a un estado de estrés oxidativo (EO) secundario al
proceso inflamatorio que conlleva a una alteraciéon redox sistémica repercutiendo en diferentes 6rganos blanco. No existen estudios de farmacos que
actuen sobre este estado, por lo tanto se decidio evaluar en este trabajo las posibles respuestas terapéuticas de atorvastatina y metformina, drogas de
primera linea usadas en estados de hiperlipidemia e hiperglucemia respectivamente. Objetivo: Estudiar, en SM experimental, la accion farmacolégica de
atorvastatina y metformina, y sus efectos sobre marcadores de EO.

Se utilizaron 32 ratas macho Wistar adultas de peso promedio 280 + 20 g, dividida en: (A) Control (n=8), (B) SM (n=8), (C) SM+atorvastatina (n=8), (D)
SM+metformina (n=8). SM fue inducido con fructosa 10% en agua de bebida durante 6 semanas, luego se administré 0,035mg/dia/rata de atorvastatina
y 1,78mg/dia/rata de metformina durante 45 dias persistiendo la noxa. Marcadores de EO séricos: Oxido nitrico (NO)(?M), superdxido dismutasa
(SOD)(U/ml) cuantificados por espectrofotometria y mieloperoxidasa (MPO)(U/mg) cuantificada por ELISA. Estadistica: Bonferroni y Hotelling como test
post hoc, significaciéon p<0.05.

NO evidencié en el grupo (B)(14,76+4,43) una disminucién significativa comparado con (A)(26,01+2,78), y se demostré incremento significativo en
(C)(25,08+3,06) y en (D)(22,20+3,26) con respecto a (B)(p<0,001). Al analizar la actividad de SOD, se observé en (B)(178,64+23,70) un aumento
significativo respecto al grupo (A)(135+12,25), y en (C)(145,71+25,41) disminucion significativa con relacion a (B)(p<0,01), sin diferencia en (A) vs (C).
Similar comportamiento presenté MPO en (B)(181,30+12,06) comparado con (A)(116,07+10,32), por otra parte, en (D)(113,07+14,90) se evidencio
disminucién significativa en comparacion con (B)(p<0,01).

En SM se evidencia un estado de EO al demostrarse incremento de SOD y MPO y con disminucién en la biodisponibilidad de NO en relacion al control.
Atorvastatina mostr6 una regresion del estado prooxidativo evidenciado por una normalizacién en los niveles de NO y SOD, relacionados probablemente
a sus efectos pleiotropicos. Respecto al grupo con metformina, existio restitucion en la biodisponibilidad de NO y disminucién de MPO, esto podria estar
relacionado con una accion antiinflamatoria del farmaco.
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Abstract:

Metabolic syndrome (MS) is recognized as a clinical-pathological entity, where central obesity and insulin resistance/compensatory hyperinsulinemia are
the pathophysiological triggers of this disease. It has been determined that in MS a state of low-grade systemic inflammation is generated. It is
characterized by the abnormal production of proinflammatory cytokines associated with an oxidative stress (OS) state secondary to the inflammatory
process that leads to a systemic redox alteration affecting different targets. There are no studies of drugs that act on this state, therefore it was decided to
evaluate the possible therapeutic responses of atorvastatin and metformin, first-line drugs used in states of hyperlipidemia and hyperglycemia
respectively. Objective: to study the pharmacological action of atorvastatin and metformin, and its effects on OS markers in experimental MS.

32 adult Wistar male rats of average weight 280+20 g were used, divided into (A) Control (n=8), (B) MS (n=8), (C) MS+atorvastatin (n=8), (D)
MS+metformin (n=8). MS was induced with 10% fructose in drinking water for 6 weeks, then 0.035mg/day atorvastatin and 1.78mg/day metformin was
administered for 45 days with noxa persisting. Serum OS markers: Nitric oxide(NO)(?M), superoxide dismutase (SOD) (U/ml) quantified by
spectrophotometry and myeloperoxidase (MPO)(U/mg) quantified by ELISA. Statistics: Bonferroni and Hotelling as post hoc test, significance p<0.05.

NO significantly decreased in group (B)(14.76+4.43) compared to (A)(26.01+2.78), and a significant increase was demonstrated in (C)(25.08+3.06) and in
(D)(22.20+3.26) with respect to (B)(p<0.001). When analyzing the activity of SOD, a significant increase was observed in (B)(178.64+23.70) respect to
(A)(135+12.25), and a significant decrease in (C)(145.71+25.41) in relation to (B)(p<0.01); no differences were found in (A) vs (C). MPO presented a
similar behavior in (B)(181.30+12.06) when compared to (A)(116.07+10.32); (D)(113.07+14.90) on the other hand, evidenced a significant decrease when
compared to (B)(p<0.01).

In SM a state of EO is evidenced by demonstrating an increase in SOD and MPO and a decrease in the bioavailability of NO in relation to control.
Atorvastatin showed a regression of the prooxidative state evidenced by a normalization in the levels of NO and SOD, probably related to its pleiotropic
effects. Regarding the group with metformin, there was restitution in the bioavailability of NO and decrease in MPO, this could be related to an anti-
inflammatory action of the drug.

Keywords:
Metabolic Syndrome, Inflamation, oxidative stress, atorvastatin, metformin



