ANTIOXIDANTS & REDOX SIGNALING
Volume 4, Number 5, 2002
© Mary Ann Liebert, Inc.

Forum Editorial

Redox Considerations in Hepatic Injury and Inflammation

HARTMUT JAESCHKE

THE IMPORTANCE OF REACTIVE OXYGEN SPECIES is well rec-
ognized in a number of liver diseases, including inflam-
matory conditions. However, the molecular mechanisms have
remained controversial for more than two decades. During the
1980s, reactive oxygen formation was exclusively associated
with lipid peroxidation, which was thought to cause cell
necrosis. However, more detailed mechanistic studies ques-
tioned this concept (5). First, the detoxification capacity for
reactive oxygen species in hepatocytes and sinusoidal lining
cells is extremely high, even under pathophysiological condi-
tions (5, 11). Second, the amount of reactive oxygen gener-
ated in vivo is rarely able to cause extensive lipid peroxida-
tion (6). Third, limited lipid peroxidation is not able to cause
cell injury directly (6). Because of these inconsistencies, al-
ternative concepts emerged during the last decade. There is
increasing support for the hypothesis that reactive oxygen
may affect a number of signal transduction pathways, which
lead to apoptotic and/or oncotic necrosis in liver cells (7).
Furthermore, modulation of redox-sensitive transcription fac-
tors by oxidant stress can promote the transcriptional up-
regulation of pro- and antiinflammatory mediators, enzymes,
and stress proteins in all liver cell types (7). Through the for-
mation of these proteins, reactive oxygen can indirectly affect
cell injury by promoting inflammation and strengthening de-
fense mechanisms.

The objective of this forum issue on Redox Considerations
in Hepatic Injury and Inflammation is to provide an overview
on current research activities with emphasis on reactive
oxygen-modulated signaling mechanisms in apoptotic and on-
cotic necrosis in hepatocytes and the redox regulation of tran-
scription factors that regulate inflammatory mediator expres-
sion and injury. Despite the significant progress in this area,
there are still unanswered questions and controversies. In
particular, the potency of oxidant stress in directly inducing
apoptosis needs to be demonstrated in vivo. Furthermore, the
molecular targets of reactive oxygen in manipulating signaling
mechanisms of cell death or gene transcription need to be elu-
cidated in much more detail.

This forum issue contains a series of review and original
articles from leading experts in the field. H. Tsukamoto pro-
vides an overview of the redox regulation of nuclear factor-
kB activation and proinflammatory cytokine gene expression
in Kupffer cells. These events are of critical importance for
acute and chronic inflammatory conditions in the liver (12).
M. Bauer and I. Bauer discuss the role of reactive oxygen in
heme oxygenase-1 gene expression and its pathophysiologi-
cal function (2). Induction of this enzyme in response to oxi-
dant stress can have profound protective effects. M.J. Czaja
summarizes the current knowledge on the mechanisms of ox-
idant stress-induced apoptotic cell death in hepatocytes (4).
This area of investigation is in its early stages and, therefore,
many questions are still unanswered. J.J. Lemasters et al. re-
view the literature on the role of reactive oxygen in inducing
opening of the membrane permeability transition pore in liver
mitochondria. Membrane permeability transition pore open-
ing is a central feature of both apoptotic and oncotic cell
death pathways (9).

The original research article by B.E. Jones et al. describes
the paradoxical phenomenon that overexpression of cyto-
chrome P450 2E1, which normally leads to increased intra-
cellular reactive oxygen formation, confers hepatocyte resis-
tance to oxidant stress (8). The cell type-specific and zonal
pattern of activation of the redox-sensitive transcription fac-
tors activator protein-1 and nuclear factor-k B in hemorrhagic
shock was investigated by M. Paxian et al. (10). A.P. Bautista
reports on the effects of alcohol bingeing and withdrawal on
Kupffer cell-induced oxidant stress and chemokine formation
during hepatic ischemia-reperfusion (3). M.L. Bajt et al. dis-
cuss the role of intracellular reactive oxygen in the modula-
tion of tumor necrosis factor or Fas receptor-mediated hepa-
tocellular apoptosis and the potential role of glutathione
peroxidase in the process (1).

This forum provides a current summary of research in the
area of redox signalingin liver cells. I hope that this stimulates
further mechanistic investigations, which can enhance our un-
derstanding of the role of reactive oxygen species in liver
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diseases. Ultimately, this will lead to the discovery of more 7.
specific and effective therapeutic intervention strategies.

Jaeschke H. Reactive oxygen and mechanisms of inflam-

matory liver injury. LQgsioeuterel Hepatal 15: 718-724,

2000.

8. Jones BE, Liu H, Lo CR, Koop DR, and Czaja MJ. Cy-
REFERENCES tochrome P450 2E1 expression induces hepatocyte resis-
tance to cell death from oxidative stress. Antioxid Redox

. Bajt ML, Ho Y-S, Vonderfecht SL, and Jaeschke H. Reac- Signal4:701-709,2002. .
tive oxygen as modulator of TNF and Fas recep- 9. Lemasters JJ, Qian T, He L, Kim J-S, Elmore SP, Cascio
tor-mediated apoptosis in vivo: studies with glutathione WE, and Brenn.e.r DA‘ Rple of m%tochondrlal mner mem-
peroxidase-deficient mice. Auligxid-Red Soual 4: brane permeabilization in necrotic cell death, apoptosis,
733-740. 2002 and autophagy. Autigaid Redox Siongl 4: 769-781, 2002.

. Bauer M and Bauer I. Heme oxygenase-1: redox regula- 10. Pax1a1.1 M, Bauer I, Kaplan D, Bau.er _M’ and Rensmg H.
tion and role in the hepatic response to oxidative stress. Hepatic redox regulation of transcription factors activator
Autigxid Redax Siongl 4+ 749-758, 2002 protein-1 and nuclear factor-kB after hemorrhagic shock

. Bautista AP. Acute ethanol binge followed by withdrawal m vzvo:W4: 711-720, 2002. )
regulates production of reactive oxygen species and 11. Spolarlc_s Z Endotoxem.la, pentose-cygle, apd the oxi-
cytokine-induced neutrophil chemoattractant and liver in- dant/antioxidant balance in the hepatic sinusoid. J Leukoc

jury during reperfusion after hepatic ischemia. Antioxid Biol 63:534-541,1998. ) ) o
12. Tsukamoto H. Redox regulation of cytokine expression in

Redox Signal4: 721-731,2002.

. Czaja MJ. Induction and regulation of hepatocyte apopto-
sis by oxidative stress. Autioxid Redox Sigugl4: 759-767,
2002.

. Jaeschke H. Reactive oxygen and ischemia/reperfusion in-
jury. Chem Biollnterger79: 115-136, 1991.

. Jaeschke H. Mechanisms of oxidant stress-induced acute

tissue injury. Rroc Soc kapn Bigl Mced 209: 104-111, 1995.

Kupffer cells. Autioxid Redox Sigual 4: 741-748,2002.

Address reprint requests to:

Dr. Hartmut Jaeschke

Department of Pharmacology and Toxicology
University of Arkansas for Medical Sciences
4301 W. Markham St. (Mailslot 638)

Little Rock, AR 72205, U.S.A.



Thisarticle has been cited by:

1. Y oung-Joo Moon, Ho-Jun Cheon, Woo-Cheol Lee, Hyo-Y eon Kim, Sun-Tack Oh, Eun-Ju Shin, Kyu-
Suk Shim, Sun-Mee Lee. 2008. Protective Effect of ACTIVaoe N-931 Complex, a Mixture of Aloe

veraand Silybum marianum, on Experimental Acute Liver Injury. Biomoleculesand Therapeutics 16:3,
203-2009. [CrossRef]

2.V. Defamie, R. Cursio, K. Le Brigand, C. Moreilhon, M.-C. Saint-Paul, M. Laurens, D. Crenesse,
B. Cardinaud, P. Auberger, J. Gugenheim, P. Barbry, B. Mari. 2008. Gene Expression Profiling of
Human Liver Transplants Identifies an Early Transcriptional Signature Associated with Initial Poor
Graft Function. American Journal of Transplantation 8:6, 1221-1236. [ CrossRef]


http://dx.doi.org/10.4062/biomolther.2008.16.3.203
http://dx.doi.org/10.1111/j.1600-6143.2008.02249.x

