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Oxidative stress; Background: Alcohol is the most accepted addictive substance worldwide and its consumption
Cirrhosis; is related to multiple health, economic, and social problems. The liver is the organ in charge
Alcoholism; of ethanol metabolism and it is susceptible to alcohol’s toxic effects.

Antioxidants; Objetivos: To provide a detailed review of the role of oxidative stress in alcoholic liver disease
Mexico and the mechanisms of damage involved, along with current information on the hepatoprotec-

tive effectiveness of the molecules that have been studied.

Materials and methods: A search of the PubMed database was conducted using the following
keywords oxidative stress, alcoholic liver damage, alcoholic cirrhosis, and antioxidants. There
was no time limit for gathering all available information on the subject at hand.

Results: According to the literature reviewed, oxidative stress plays an important role in the
pathogenesis of alcoholic liver damage. Molecules such as reactive oxygen species (ROS) and
reactive nitrogen species (RNS), formed during ethanol metabolism, structurally and function-
ally modify organic molecules. Consequently, biologic processes are altered and hepatocytes
are sensitized to the action of cytokines like tumor necrosis factor-a, as well as to the action
of endotoxins, activating signaling pathways such as those controlled by nuclear factor kappa
B, extracellular signal regulated kinases, and mitogen activated protein kinase.

Conclusions: Oxidative stress plays an important role in the development of liver damage result-
ing from alcohol consumption. The molecules that have currently displayed a hepatoprotective

* Please cite this article as: Galicia-Moreno M, Gutiérrez-Reyes G. Papel del estrés oxidativo en el desarrollo de la enfermedad hepatica
alcohdlica. Revista de Gastroenterologia de México. 2014;79:135-144.
* Corresponding author.
E-mail address: gabgurey@yahoo.com.mx (G. Gutiérrez-Reyes).

2255-534X/© 2014 Asociacion Mexicana de Gastroenterologia. Published by Masson Doyma México S.A. All rights reserved.


dx.doi.org/10.1016/j.rgmxen.2014.06.007
http://www.elsevier.es/rgmx
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rgmxen.2014.06.007&domain=pdf
mailto:gabgurey@yahoo.com.mx

M. Galicia-Moreno, G. Gutiérrez-Reyes

effect in preclinical and clinical trials must be studied further so that their effectiveness can
be confirmed and they can possibly be used as adjuvant treatments for this disease.
© 2014 Asociacion Mexicana de Gastroenterologia. Published by Masson Doyma México S.A. All

Papel del estrés oxidativo en el desarrollo de la enfermedad hepética alcohdlica

Antecedentes: El alcohol es la sustancia adictiva mas aceptada mundialmente y su consumo esta
relacionado con multiples problemas de salud, econdmicos y sociales. El higado es el 6rgano
encargado del metabolismo del etanol y es susceptible de sufrir los efectos toxicos generados

Objetivo: Proveer una revision detallada del papel del estrés oxidativo en la enfermedad
hepatica alcoholica, los mecanismos de dafo involucrados, asi como informacion actual de

Materiales y métodos: Se consulto la base de datos PUBMED utilizando como palabras clave:
estrés oxidativo, daio hepatico por alcohol, cirrosis alcohodlica y antioxidantes, sin limite de
tiempo para recabar toda la informacion disponible acerca de este tema.

Resultados: Conforme a la literatura consultada, el estrés oxidativo desempena un papel impor-
tante en la génesis del dano hepatico por alcohol. Moléculas como las especies reactivas de
oxigeno (ERO) y las especies reactivas de nitrégeno (ERN), formadas durante el metabolismo
del etanol, modifican estructural y funcionalmente moléculas organicas alterando procesos
bioldgicos y sensibilizando a los hepatocitos a la accion de citocinas como el factor de necrosis
tumoral-a, asi como a la accion de endotoxinas, activando rutas de sefalizacion como las con-
troladas por el factor nuclear kappa-B, las cinasas reguladas por la sefalizacion extracelular

Conclusiones: El estrés oxidativo tiene un papel importante en el desarrollo del dano hepatico
por alcohol y las moléculas que actualmente han mostrado un efecto hepatoprotector en ensayos

preclinicos y clinicos necesitan someterse a mas estudios que demuestren su eficacia para
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por este.
moléculas cuya eficacia hepatoprotectora ha sido investigada.
1/2 ERK1/2 y las proteina cinasa activada por mitégenos.
considerarlos como tratamientos adyuvantes de esta enfermedad.
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Introduction

Hepatic fibrosis can be regarded as an integrated and
highly dynamic cellular response to chronic liver damage.'®

The most socially accepted addictive substance worldwide
is alcohol. The consumption of alcoholic beverages is a hall-
mark of social gatherings. However, in many societies the
consumption of these beverages in excess represents serious
health and economic problems."? Despite this fact, drink-
ing in moderation is not considered a health risk.>° Chronic
or excessive alcohol consumption can put physical and men-
tal health at risk, damaging different organs such as the
brain, liver, heart, lungs, skeletal musculature, and bones.
Its abuse is also associated with social problems, including
traffic accidents, social violence, divorce, low productivity,
child abuse, and other crimes.”8

The liver is the main site of ethanol metabolism and the
principal target organ of alcohol-induced damage. The sus-
ceptibility of the liver to alcohol-induced toxicity is due
to the high concentrations of alcohol present in the portal
blood, as well as to the metabolic consequences of ethanol
metabolism. Alcoholic liver disease covers a spectrum of
stages that includes steatosis (fatty liver), steatohepatitis,
and in severe cases, fibrosis and/or cirrhosis.’

Its progression is characterized by the perpetuation of
necrosis of the parenchyma, chronic hepatitis, and qualita-
tive and quantitative alterations in the composition of the
extracellular matrix (ECM), while the activation of hepatic
stellate cells (HSC) and the participation of macrophages
and Kupffer cells predominate at the cellular level.%"? At
the molecular level, growth factors, cytokines, chemokines,
changes in ECM organization and composition, as well as
oxidative stress-related molecules, are seen to play an
important pathologic role.'®"'> The participation of oxida-
tive stress in almost all clinical and experimental conditions
of chronic liver disease of different etiologies, including
alcohol consumption, has been demonstrated.'>-"

Methods

The PubMed database was searched using the following key-
words oxidative stress, liver damage from alcohol, alcoholic
cirrhosis, antioxidants. There was no time limit and the
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