the induction of apoplosis. To investigate NO-mediated cellular damage in
targel cclls, we co-cultured activated RAW 264.7 macrophages with a Chinese
hamster ovary cell line (AS52). AS52 cells have been reported to be sensitive
to reactive oxygen intermediates. Cells were grown in Ham’s F12 media
concurrently at varying ratios of AS52 to RAW 264.7 cells. Macrophuages
were aclivated with lipopolysaccharide (LPS). In order to clarify events
induced in AS52 cells various parameters were examined, including p53
accumulation, bel-2 levels, nitrotryosine levels, and cell death by necrosis
and by apoplosis.

NITRIC OXIDE EUT NOT NITROSOTHIOLS INHIBIT TERT-
BUTYL HYDROPEROXIDE/ HEMOGLOBIN-INDUCED
OXIDATIVE STRESS AND CYTOTOXICITY.

A A Shvedova', YY Tyurina®, V A Tyurin®, N V Gorbunov?, V
Castranova', M McLaughlin®, ] Ojimba’, R Gandley® and VE Kagan’.
INIOSH, CDC, Morgantown, WY, “Magee Womens Research Institute,
Pitisburgh, PA and *Department of Environmental and Occupational
Health, University of Pittsburgh, Pittsburgh, PA.

Nitric oxide (N(Q)) can interact with a number of biomolecular carriers to
form producis that retain biological activity, it has been suggested that physio-
logical effects of nitric oxide (e.g., those associated with endothelium-derived
relaxing factors) may be related to NO-adducts, such as a nitrosothiols
[Crecager MA. Roddy MA. Boles K. Stamler JS. N-acetylcysteine does not
influence the activity of endothelivm-derived relaxing factor in vivo. Hyper-
tension. 29(2):668-72, 1997]. Antioxidant effects of NO are believed to play
an important role in its mulifunctional physiological activity. The two major
antioxidant mechanisms of NO are: (i} direct radical scavenging, and (ii)
interaction with hemoproleins that prevent formation of potent oxidants,
oxoferryl-associated radicals. En this study, we compared effects of an NO-
donor, NOC-15, and two nitrosothiols, NO-GS and NG-Cys, on cylotoxicity
and oxidative stress induced by teri-butyl hydroperoxide (tBuQOH)/oxy-
hemoglobin (oxyHb} in rat mesenteric smooth muscle cells. We found that
1BuOOH/oxyHb induced pronounced peroxidation of major membrane phos-
pholipids -phosphatidylcholine, phosphatidylethanclamine, phesphatidylino-
sitol, and phosphatidylserine in the cells as measured by a metabolically
integraled oxidation-sensitive fluorescent probe, cis-parinaric acid (PnA).
PnA-labeled phosphelipids in cells were signilicantly protected against oxida-
lion by NOC-15, Neither NO-Cys nor NO-GS werce able 10 inhibit tBuQOOH/
oxyHb-induced oxidation. Similarly, the tIBuOGH/oxyHb-induced decrease
in cell survival was not atfected by cither NO-GS or NO-Cys. A completc
protection was, however, provided by NOC-15. Ous ESR and specirophoto-
metric measurements demonstrated formation of heme-nitrosylated Hb in the
presence of NOC-15 and lack of heme nitrosylation by either NO-GS or
N()-Cys. We conclude that nitrosothiols do not act as antioxidants against
hemoglobin-catalyzed oxidalive stress induced by peroxides.

EARLY INCREASE IN THE HEPATOCELLULAR LABILE
[RON POOL PRECEDES NITROFURANTOIN-INDUCED
OXIDATIVE CELL INJURY.

U A Boclsterli and A Staibli, institute of Toxicology, ETH & University of
Zurich, Schwerzenbach, Switzerland.

The labile iron peol (LIP) represents the non-ferritin bound, redox-active
iron that has been implicated in catslyzing the formation of ®0OH radicals
during oxidative stress. Herc we examined whether the LIP can be monitored
in primary cultures of murine hepatocyles and whether alterations in LIP
iron are related to the oxidative damage inflicted by the redex cycling drug
nitrofurantoin (NFT). Early changes in the LIP were monitored with the metal-
sensitive fluorescent probe calcein (CA), which is retained in hepatocytes and
the fluorescence of which is quenched upon binding 1o Fe?*. Immediately after
the addition of NFT (300 pM), intracellular O, production was massively
increased. Simultaneously, the CA fluorescence signal was reduced by 30%,
indicating that the amount of LIP-associated ferrous iron had increased.
Prolenged cxposure {60 min) to NFT caused protein oxidation and resulied
in lcthal cell injury. Furthermore, addition of the cell-permeable ferrous iron
chelator, 2,2'-bipyridyl (100 M} not only prevented the quenching of CA
fluorescence but also protected from NFT toxicity. These results indicate
that the NFT-indoced increase in LIP-associated iron is an essential event
thai precedes oxidative cell damage and that can be monitored in hepatocytes.
LIP-associated frce iron may become an importani target for antioxidant
treatment against chemically-induced oxidative cell injury.

@ THE CYTOPROTECTIVE MECHANISMS OF
DIHYDROXYACETONE TOWARDS HEPATOCYTE INJURY
BY A WIDE RANGE OF XENOBIOTCS.

A Mihajlovic, S Khan, ] Pourashmad and P! O'Brien. Faculty of
Pharmacy, University of Toronto, Toronto, Ontario, Canada. Sponsor:
Previously we showed that dihydroxyacetonc (DHA) was more ¢l(fective than
other antidotes a1 preventing cyanide toxicity in vivo or hepatocyles in vitro
{Toxicol. App).Pharmacol.138,186-91 (1996)). Hepatocyte respiration was
rapidly restored before ATP levels recovered, probably because cyanide was
trapped by DHA 1o form a cyanohydrin. However, hepatocyte injury induced
by hypoxia or respiratory inhibitors, eg. antimycin, was also prevented and
ATP levels partly recovered without affecting respiration (Chemico.Biol.Int-
crac.98,27-44 (1995); Biochem.Biophys. Acta. 1269,153-61 (1995)). Reduc-
tive stress and cylotoxic oxygen activation were more critical for cell injury
than ATP depletion and DHA fully restored hepatocyte redox potential (lac-
tate:pyruvale ratio). A hepatic triokinase metabolized DHA 10 the glycolytic
intermediate, DHA phosphate which oxidized NADH to form glycerol phos-
phate via glycerol phosphate dehydrogenase. We have now shown that DHA
prevents HaS cytotoxicity probably because H,S was trapped by DHA. DHA
also protected hepatocytes from endogenous H,O; generated by nitrofurantoin
or tyramine as well as tyramine induced lipid peroxidation. DHA also pre-
vented hepalocyle cytotoxicity induced by various metals including cadmium
or mercuric chloride. The formation of reactive oxygen species as determined
by luminol chemiluminescence was also prevented suggesting that DHA
scavenges reactive oxygen species. [n conclusion the cytoprolective properties
of DHA towards a wide range of xcnobiotics can be atiributed to its ability
to maintain ccliular redox potential and cnergy slatus as well as metal com-
plexing and anticxidant propertics.

EFFICACY OF TAURINE AND HYPOTAURINE AS
HYDROXYL RADICAL SCAVENGERS.

D W Porter, X Shi, § S Leonard, V Vallyathan and V Castranova. HELD,
NIOSH, Morgantown, WV,

We previously reported that taurine (2-aminoethanesulfonic acid) levels
increase in alveolar macrophages (AM) under oxidant stress, presumably
by mobilizing taurine from bound intraccllular stores (Tox. Appl. Pharm.
105:55-65, 1990). In another study, AM loaded with taurine prior to oxidant
stress were found to be less susceptible to oxidant injury (. Nutr. Biochem.
2:308-313, 1991). In this study, we investigated the radical scavenger activity
of taurine, and its metabolic precursor hypotaurine (2-aminoethanesulfinic
acid), both of which may act as radical scavengers in the cchi. Electron
spin resonance (ESR) was used to investigate the reaction of taurine and
hypotaurine with hydroxyl radicals ¢OH). The Fenton-reaction (Fe(ll) +
H;O—Fe(lll} + 'OH + "OH) and the Cr(V}-mediatcd Fenton-like reaction
(Cr(V) + H.0—Cr(Vh + OH + “OH) were used as sources of OH
radicals. To further explore the ‘OH radical scavenger activity of taurine and
hypotaurine, their abifity to prevent lipid peroxidation was evalualed using
linoleic acid as a model lipid and silica as an occupational source of ‘OH
radicals and other oxidants. The results show that taurine does not scavenge
OH radicals nor prevent lipid peroxidation at concentrations up o 20 mM.
In contrast, hypotaurine scavenged OH radicals with reaction rate constant
of k= 1.6 §0'""M "'s~* and protected against lipid peroxidation in a concen-
tration-dependent manner from 0.5-20 mM. The rate constant for hypotaurine
is comparable with other efficient cellular ‘OH radical scavengers, such as
ascorbate and glutathione. These results suggest that hypotauring, not taurine,
was responsible for the decrease in lipid peroxidation in oxidant-stressed
AM whereas taurine may have contributed to membrane integrity via its
interaction with membrane lipids. Further cxperiments are nceded to explore
the possible role of hypotaurine as a cellular antioxidant and whether intracel-
lular hypotaurine oxidation accounts for the increasc in intracellnlar taurine
levels previously observed in oxidani-stressed AM.

@ ANTIOXIDANT AND CYTOPROTECTIVE PROPERTIES OF
D -TAGATOSE AGAINST NITROFURANTOIN TOXICITY TO
CULTURED MURINE HEPATOCYTES.

F Boess, J C Paterna and U A Boelsterli. fstitute of Toxicology, ETH &
University of Zurich, Schwerzenbach, Switzerland.

D-Tagatose is a zero-encrgy producing kctohexose that is a powerful cytopro-
teclive agent against prooxidant-induced cell injury. To further cxplore the
underlying mechanisms of cytoprotection, we investigated the effects of D-
tagatose on both the generation of O»- and the consequences of oxidative
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