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1 8-epi-prostaglandin (PG) F2a, a major F2 isoprostane, is produced in vivo by free radical-dependent
peroxidation of lipid-esteri®ed arachidonic acid. Both cyclo-oxygenase isoforms (COX-1 and COX-2)
may also form free 8-epi-PGF2a as a minor product. It has been recently seen in human volunteers that
the overall basal formation of 8-epi-PGF2a in vivo is mostly COX-independent and urinary 8-epi-PGF2a

is therefore an accurate marker of `basal' oxidative stress in vivo.

2 To test the validity of this marker in the rat, we evaluated in vivo the e�ect of COX inhibition on the
formation of 8-epi-PGF2a vs prostanoids. Two structurally unrelated COX inhibitors (naproxen:
30 mg kg71 day71; indomethacin: 4 mg kg71 day71) were given i.p. to rats kept in metabolic cages. In
vivo formation of 8-epi-PGF2a was assessed by measuring its urinary excretion. Prostanoid biosynthesis
was assessed by measuring urinary excretion of major metabolites of thromboxane (TX) and prostacyclin
(2,3-dinor-TXB1 and 2,3-dinor-6-keto-PGF1a). All compounds were selectively measured by immunopur-
i®cation/gas chromatography-mass spectrometry.

3 Naproxen reduced urinary excretion of 2,3-dinor-TXB1 and 2,3-dinor-6-keto-PGF1a but, unexpect-
edly, also that of 8-epi-PGF2a (82, 49 and 52% inhibition, respectively). Indomethacin had a similar
e�ect (77, 69 and 55% inhibition). Esteri®ed 8-epi-PGF2a in liver and plasma remained unchanged after
indomethacin.

4 These ®ndings prompted us to re-assess the contribution of COX activity to the systemic production
of 8-epi-PGF2a in man. We gave naproxen (1 g day71) to healthy subjects (four nonsmokers and four
smokers). Urinary 8-epi-PGF2a remained unchanged in the two groups (9.63+0.99 before vs 10.24+1.01
after and 20.14+3.00 vs 19.03+2.45 ng h71 1.73 m72), whereas there was a marked reduction of major
urinary metabolites of thromboxane and prostacyclin (about 90% for both 11-dehydro-TXB2 and 2,3-
dinor-TXB2; 450% for 2,3-dinor-6-keto-PGF1a).

5 To investigate whether rat COX-1 produces 8-epi-PGF2a more e�ciently than human COX-1, we
measured the ex vivo formation of 8-epi-PGF2a and TXB2 simultaneously in whole clotting blood. Serum
levels of 8-epi-PGF2a and TXB2 were similar in rats and man.

6 We conclude that a signi®cant amount of COX-dependent 8-epi-PGF2a is present in rat but not in
human urine under normal conditions. This implies that urinary 8-epi-PGF2a cannot be used as an index
of near-basal oxidant stress in rats. On the other hand, our data further con®rm the validity of this
marker in man.
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Introduction

F2-isoprostanes, produced by free-radical mediated peroxida-
tion of arachidonic acid, have recently been found to be ac-
curate markers of oxidant stress in vivo (Morrow & Roberts,
1991; 1996). 8-epi-Prostaglandin F2a (8-epi-PGF2a) is the most
widely studied F2-isoprostane, since it is a major product in
vivo (Morrow et al., 1994) and has potent biological activities
(Kang et al., 1993; Morrow & Roberts, 1996). The validity of
8-epi-PGF2a as a marker of oxidant stress has been recently re-
examined since, in contrast to other F2-isoprostanes, which can
only be produced nonenzymatically, this isomer can also be
formed by cyclo-oxygenase (COX) as a minor product (Hecker
et al., 1987). Both the constitutive and the inducible COX
isoforms (COX-1 and COX-2) can form 8-epi-PGF2a. In fact,
platelet COX-1 (PraticoÁ et al., 1995) and monocyte COX-2
(PraticoÁ & FitzGerald, 1996; Patrignani et al., 1996) produce
small amounts of 8-epi-PGF2a concomitantly with prostanoid
biosynthesis.

The in vivo contribution of COX-derived 8-epi-PGF2a to its
basal overall production, evaluated from its urinary excretion,
appears to be insigni®cant in man (Wang et al., 1995; Delanty
et al., 1996). These ®ndings reinforce the concept that basal 8-

epi-PGF2a is mostly formed in vivo through a nonenzymatic
free radical-mediated mechanism, and in particular that se-
lective measurement of this isoprostane in urine permits ac-
curate monitoring of oxidant stress in man. To verify whether
this holds true for the rat too, we administered two structurally
unrelated COX inhibitors (indomethacin and naproxen) to
normal rats and evaluated the systemic formation of 8-epi-
PGF2a compared with two COX products, thromboxane and
prostacyclin. Since COX inhibition was accompanied by sig-
ni®cant decreases of both urinary 8-epi-PGF2a and prosta-
noids, we reconsidered the origin of urinary 8-epi-PGF2a in
healthy volunteers.

Methods

Animals

Male Sprague-Dawley CD COBS rats (300 ± 350 g body
weight; Charles River, Calco, Italy) were used. Procedures
involving animals and their care were conducted in accordance
with the Institutional guidelines that are in compliance with
national (D.L. n. 116, G.U., suppl. 40, 18 Febbraio 1992) and
international laws and policies (EEC Council Directives 86/
609, OJ L 358, 1, Dec. 12, 1987; NIH Guide for the Care and1Author for correspondence.
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Use for Laboratory Animals, NIH Publication No. 85-23,
1985).

Rat urine

Urine was collected from rats kept in metabolic cages, with
free access to food and water. Collections were made before
(724 to 0 h) and after (0 to 24 h) treatment with vehicle or
COX-inhibitors (at time 0 and 12 h, 15 mg kg71 naproxen
sodium or 2 mg kg71 indomethacin). Samples were stored at
7208C until analysed.

Rat plasma

Blood, taken from anaesthesized rats by intracardiac puncture,
was collected into heparin-treated syringes and spiked with
butylated hydroxytoluene (BHT, ®nal concentration
50 mg ml71). An aliquot of plasma, obtained by centrifugation,
was immediately immunoextracted for free 8-epi-PGF2a and
analysed as below. Another aliquot was stored at 7208C for
one week, then assayed for total (free plus esteri®ed) 8-epi-
PGF2a after hydrolysis (1 ml plasma plus 1 ml KOH 1 M,
30 min at 378C).

Rat liver

Livers of rats treated with indomethacin or vehicle were ra-
pidly frozen in liquid nitrogen and stored at 7708C until
analysed. Samples were processed as described by Morrow &
Roberts (1994), with modi®cations. Brie¯y, livers were
homogenized in ice-cold Folch solution containing 0.005%
BHT (10 ml g71 of tissue). After extraction of lipids, [2H4]-8-
epi-PGF2a was added and the samples were hydrolysed at 378C
for 30 min with a 1 : 1 mixture of methanol (0.005% BHT) and
aqueous KOH (15%). The samples were then acidi®ed to pH 3
and puri®ed on C18 solid phase extraction (SPE) columns. The
®nal eluate was evaporated to dryness, redissolved in phos-
phate bu�er (0.05 M, pH 7.4) and immunopuri®ed as below.

Human volunteers

Healthy volunteers (four nonsmokers and four smokers, one
female and three males per group; age: 29+6 and 35+3 y,
respectively) were recruited at our Institute. Subjects had not
taken drugs or vitamin supplements in the preceding two
weeks. Their informed consent was obtained and they were
given two oral doses of naproxen sodium (550 mg) at meals,
with a 12 h interval (20 h 00 min on day 1 and 08 h 00 min on
day 2). Urine was collected for 6 h, from 10 h 00 min to
16 h 00 min on day 1 and on day 2. Samples were frozen and
stored at 7208C until analysed.

Rat and human serum

Blood was collected without anticoagulant by intracardiac
puncture from control rats (n=3) or from the antecubital
vein from healthy drug-free nonsmokers (age 32+7 y, n=3).
Each sample was distributed into glass test tubes, with or
without indomethacin (10 mg ml71, ®nal concentration).
Blood was left to clot at 378C for 1 h and serum was pre-
pared as described by Alessandrini et al. (1985). An aliquot
of each sample was immediately assayed for 8-epi-PGF2a as
described below; another aliquot was stored at 7208C until
used for thromboxane B2 (TXB2) analysis (extraction on C18
SPE columns).

Immunoa�nity extractions

The immunoa�nity extraction procedures for 8-epi-PGF2a,
2,3-dinor-6-keto-PGF1a, 11-dehydro-TXB2, 2,3-dinor-TXB2

and 2,3-dinor-TXB1 have been described in detail elsewhere
(Chiabrando et al., 1989; 1993; 1994; Bachi et al., 1996b).
Brie¯y, biological specimens (urine, plasma, serum, tissue ex-

tract) were diluted to 20 ml with phosphate bu�er (0.05 M, pH
7.4) containing deuterated analogues of the analytes as internal
standards. Samples were ®ltered and percolated through an
immunoa�nity column prepared with the appropriate immo-
bilized antibody. The column was washed with water and
eluted with acetone-water (95 : 5, v/v).

Gas chromatography-mass spectrometry

Samples from immunoa�nity or SPE extractions were dried
and derivatized to penta¯uorobenzyl (PFB) ester, trimethylsi-
lyl ether (TMS) for 8-epi-PGF2a or to PFB, TMS, O-methy-
loxime for 2,3-dinor-6-keto-PGF1a, 11-dehydro-TXB2, 2,3-
dinor-TXB2, 2,3-dinor-TXB1 and TXB2, as described pre-
viously (Chiabrando et al., 1989; 1993; 1994; Bachi et al.,
1996b). Samples were analysed by gas chromatography/nega-
tive-ion chemical ionization mass spectrometry in the selected
ion recording mode, monitoring the carboxylate anions (M-
PFB) as described.

Drugs

Naproxen sodium and indomethacin (as meglumine salt) were
used.

Statistics

Results are expressed as mean+s.e.mean. Statistical signi®-
cance was analysed by ANOVA followed by Tukey's test or by
paired or unpaired Student's t test, as appropriate. Di�erences
were considered signi®cant when P50.05.

Results

In vivo formation of 8-epi-PGF2a and prostanoids during
COX inhibition in rats

To assess inhibition of COX activity in vivo, we measured ur-
inary excretion of major enzymatic metabolites of thrombox-
ane (2,3-dinor-TXB1) and prostacyclin (2,3-dinor-6-keto-
PGF1a) in this species (Sun & Taylor, 1978; Chiabrando et al.,
1994).

Under basal conditions, mean urinary excretion of 2,3-
dinor-TXB1 and 2,3-dinor-6-keto-PGF1a was 23.61+1.35
and 14.51+1.62 ng 24 h71 (n=15), respectively. After na-
proxen, urinary excretion of 2,3-dinor-TXB1 and 2,3-dinor-6-
keto-PGF1a was reduced to 18.4+1.1% and 50.7+3.0% of
the pretreatment values (P50.001 vs vehicle; n=5) (Figure
1). Indomethacin reduced the two metabolites to 22.7+3.8%
and 31.4+2.8% of their basal levels (P50.001 vs vehicle,
n=5). The vehicle did not a�ect urinary excretion of 2,3-
dinor-TXB1 (89.8+7.7%), and increased that of 2,3-dinor-6-
keto-PGF1a (161+20%, P50.05 vs basal values, n=5).
Basal urinary excretion of 8-epi-PGF2a was 4.34+0.48 ng
24 h71 (n=15). Both naproxen and indomethacin signi®-
cantly (P50.005) reduced levels of 8-epi-PGF2a to
48.0+5.9% and 45.5+5.3% of their pretreatment values,
while vehicle had no e�ect (97.8+12.2%).

Urinary 8-epi-PGF2a (y; ng 24 h
71) before and during COX

inhibition weakly but signi®cantly correlated (y=0.064x+
1.726; r=0.51; n=30; P50.005) with the sum of 2,3-dinor-
TXB1 and 2,3-dinor-6-keto-PGF1a (x; ng 24 h71). Similar
®gures were found when the correlation of 8-epi-PGF2a with
each COX metabolite was considered separately (data not
shown).

In vivo formation of 8-epi-PGF2a and prostanoids during
COX inhibition in man

To assess COX activity in vivo in healthy volunteers before and
during administration of naproxen, we measured urinary ex-
cretion of the major enzymatic metabolites of thromboxane
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(2,3-dinor-TXB2 and 11-dehydro-TXB2) and prostacyclin (2,3-
dinor-6-keto-PGF1a) re¯ecting systemic biosynthesis of these
prostanoids (FitzGerald et al., 1983; Catella & FitzGerald,
1987). In parallel, urinary excretion of 8-epi-PGF2a was mea-
sured. Results, expressed as ng h71 1.73 m72, are shown in
Figure 2. Both thromboxane metabolites and 8-epi PGF2a were
higher in smokers than nonsmokers, as found by Delanty et al.
(1996). Naproxen caused a marked inhibition of systemic COX
activity, as indicated by the reduced excretion of COX-derived
metabolites, while urinary 8-epi-PGF2a remained unchanged
(Figure 2). No correlation was found between urinary 8-epi-
PGF2a and total urinary prostanoids before and during COX
inhibition in smokers and nonsmokers (r=0.32; n=16;
P=0.22).

Lipid-esteri®ed 8-epi-PGF2a in rats given indomethacin

To investigate whether, in our setting, reduction of urinary 8-
epi-PGF2a by COX inhibitors was caused by a reduction of its
nonenzymatic free radical-mediated formation, we measured
the levels of 8-epi-PGF2a esteri®ed to lipids. Livers of rats
treated with indomethacin had levels of esteri®ed 8-epi-PGF2a

similar to those of controls (590+52 and 619+34 pg g71;
n=5, P=0.65). In plasma, total (esteri®ed plus free) 8-epi-
PGF2a was 443+25 and 478+30 pg ml71 (n=5, P=0.4),
while the corresponding plasma levels of free 8-epi-PGF2a were
6.1+0.62 and 14.6+2.5 pg ml71 (n=5, P50.01).

COX-dependent ex vivo formation of 8-epi-PGF2a and
prostanoids in rat and man

To explore whether rat and human COX-1 enzyme di�ers in
the production of 8-epi-PGF2a and prostanoids, we measured
the amounts of 8-epi-PGF2a and TXB2 produced during
spontaneous whole blood clotting ex vivo in the two species.
TXB2 is in fact the major COX-derived product in control
serum, mostly re¯ecting platelet COX activity (Alessandrini et
al., 1985), in turn related to the constitutive isoform of the
enzyme, COX-1. In rats, serum levels of TXB2 were
147+19 ng ml71, while 8-epi-PGF2a was three orders of
magnitude less (251+8 pg ml71). Indomethacin added to
blood similarly reduced TXB2 and 8-epi-PGF2a (50+7% and
44+7%). Levels of these two compounds with and without
indomethacin (n=4) strongly correlated in each animal
(r=0.98+0.003, all P50.01), con®rming their common origin
in this preparation (Wang et al., 1995).

Levels of TXB2 and 8-epi-PGF2a in serum from three
healthy nonsmoking drug-free volunteers were, respectively,
303+93 ng ml71 and 113+26 pg ml71. Inhibition by indo-
methacin was 89+5% for TXB2 and 86+6% for 8-epi-PGF2a.
As with rat serum, levels of TXB2 and 8-epi-PGF2a with and
without indomethacin (n=4±5) were highly correlated in all
subjects (r=0.98+0.01, all P50.01).

Discussion

F2-isoprostanes are a complex family of isomeric compounds
formed by nonenzymatic free radical-mediated peroxidation of
arachidonic acid, re¯ecting lipid peroxidation in vivo in a wide
range of conditions, both in man and experimental animals
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Figure 1 Urinary excretion of 8-epi-PGF2a, 2,3-dinor-TXB1 and 2,3-
dinor-6-keto-PGF1a in rats after administration of vehicle, naproxen
or indomethacin. Data are expressed as means+s.e.mean (n=5).
Individual percentages refer to the corresponding basal value.
**P50.005; ***P50.001 vs vehicle.

25


20


15


10


5


0
Nonsmokers Smokers

75


50


25


0
Nonsmokers Smokers Nonsmokers Smokers Nonsmokers Smokers

30


20


10


0

8


6


4


2


0

Pre


Post

ng
 h

—
1  1

.7
3 

m
—

2

a b c d

Figure 2 Urinary excretion of (a) 8-epi-PGF2a, (b) 11-dehydro-TXB2, (c) 2,3-dinor-TXB2 and (d) 2,3-dinor-6-keto-PGF1a in
nonsmoking or smoking healthy volunteers before and after administration of naproxen. Data are expressed as ng h71

1.73 m72+s.e.mean (n=4). *P50.05; **P50.01; ***P50.001.
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(Morrow & Roberts, 1996). F2-isoprostanes are therefore
currently used as indices of oxidant stress in vivo (Morrow &
Roberts, 1991).

8-epi-PGF2a is the best known and most widely studied F2-
isoprostane isomer since it is a major product in vivo (Morrow
et al., 1994) and has potent biological activities possibly con-
tributing to oxidant damage (Kang et al., 1993). Selective
measurement of 8-epi-PGF2a in urine is an attractive nonin-
vasive tool for time-integrated measurement of its formation in
vivo (Delanty et al., 1996). Although the origin of urinary 8-
epi-PGF2a has not been speci®cally investigated, ample evi-
dence suggests that it comes mostly from free 8-epi-PGF2a

®ltered from the circulation. In fact, conditions believed to be
associated with increased oxidant stress in target organs other
than kidney (e.g., chronic cigarette smoking, paracetamol or
paraquat intoxication, alcohol induced liver disease or coron-
ary reperfusion with thrombolytic drugs) were all accompanied
by increased urinary excretion of 8-epi-PGF2a (Delanty et al.,
1996). The twofold increase in F2-isoprostane formation de-
tected in smokers by measuring the free compounds in plasma
and their metabolites in urine (Morrow et al., 1995) corre-
sponds to an equal increase in urinary excretion of 8-epi-PGF2a

(Catella et al., 1995; Wang et al., 1995; Bachi et al., 1996b)
again suggesting a common origin of urinary and circulating
F2-isoprostanes. Our present data agree with this hypothesis,
since in the rat a reduction of urinary 8-epi-PGF2a was indeed
accompanied by a comparable drop in circulating free 8-epi-
PGF2a.

In contrast to other isoprostanes which can only come from
nonenzymatic peroxidation of free or esteri®ed arachidonic
acid, 8-epi-PGF2a can also be formed as a minor product
during biotransformation of free arachidonic acid to PGH2 by
COX (Hecker et al., 1987). 8-Epi-PGF2a was recently shown to
be formed enzymatically by COX-1 in a number of prepara-
tions such as sheep microsomal and puri®ed enzyme, human
isolated platelets, human serum, or by COX-2 in LPS-treated
human monocytes (Hecker et al., 1987; PraticoÁ et al., 1995;
PraticoÁ & FitzGerald, 1996; Patrignani et al., 1996). Therefore,
as opposed to lipid-esteri®ed 8-epi-PGF2a which can only be
formed nonenzymatically (Morrow et al., 1992), free 8-epi-
PGF2a in biological ¯uids may not exclusively re¯ect free ra-
dical-mediated lipid peroxidation.

Despite these possible drawbacks, urinary excretion of 8-
epi-PGF2a has been recently validated as a marker of oxidant
stress in man. In fact, di�erent COX inhibitors did not reduce
urinary excretion of 8-epi-PGF2a, while signi®cantly inhibiting
COX activity in vivo (Catella et al., 1995; Wang et al., 1995;
Reilly et al., 1996). Moreover, urinary 8-epi-PGF2a was not
modi®ed during selective inhibition of platelet COX activity in
vivo with chronic low-dose aspirin (Catella et al., 1995). These
results convincingly validated the use of urinary 8-epi-PGF2a

as a marker of oxidant stress in man, both basally and under
circumstances of platelet COX activation, such as in chronic
smokers (Reilly et al., 1996).

In the rat, although in vivo formation of F2-isoprostanes is
not reduced by high-dose COX inhibitors (Morrow et al.,
1990; Awad et al., 1993), no data are available speci®cally
regarding 8-epi-PGF2a. Since we intended to use this isomer as
a marker of oxidant stress in rats, we checked whether it was
mostly COX-independent in this species too. To establish a
clear relationship between COX activity and formation of 8-
epi-PGF2a in vivo, we simultaneously and highly selectively
measured major prostanoid metabolites and 8-epi-PGF2a in
urine. Unexpectedly, we found that two structurally unrelated
COX inhibitors signi®cantly reduced 8-epi-PGF2a. Inhibition
was less marked for 8-epi-PGF2a than prostanoids, but its
amplitude was consistent with the presence of a signi®cant
amount of the isoprostane derived from COX activity in rat
urine. We did ®nd evidence of a weak but signi®cant correla-
tion between urinary 8-epi-PGF2a and COX-derived prosta-
noid metabolites in rats (P50.005) but not in man (P=0.22),
suggesting that these compounds have a partially common
origin only in the former species. We have recently collected

further indirect evidence supporting this hypothesis: (a) in
diabetic rats, an excess of urinary COX products is accompa-
nied by increased urinary 8-epi-PGF2a which can be reduced by
indomethacin (Bachi et al., 1997); (b) rats given lipopolysac-
charide (LPS) have abnormally high urinary excretion of
prostanoids and 8-epi-PGF2a (Bachi et al., 1996a).

To exclude the possibility that the reduction of urinary 8-
epi-PGF2a was due to some unforeseen e�ect of the COX in-
hibitors on the formation or release of free radical-derived 8-
epi-PGF2a rather than its COX-dependent production, we
measured tissue and plasma levels of esteri®ed 8-epi-PGF2a,
which cannot be formed by COX. Since indomethacin did not
cause any reduction, it seems reasonable to conclude that ur-
inary 8-epi-PGF2a derives in part from free 8-epi-PGF2a syn-
thesized by COX. It seems unlikely that the COX inhibitors
have reduced urinary 8-epi-PGF2a through other mechanisms,
such as an antioxidant action, because this would have prob-
ably become apparent in man in this and other studies. Also, in
rats urinary 8-epi-PGF2a appears to be poorly sensitive to
antioxidants, since it was not reduced by high-dose chronic
probucol (1% in the diet for one month) (Chiabrando et al.,
unpublished observations).

We then decided to explore whether, at least in man, we
could con®rm that urinary 8-epi-PGF2a is mostly COX-inde-
pendent. In addition to nonsmokers, we also examined chronic
smokers. Cigarette smoking on the one hand causes chronic
oxidant stress which is re¯ected by higher formation of
F2-isoprostanes (Morrow et al., 1995) and on the other hand
induces platelet activation with elevated formation of throm-
boxane (Nowak et al., 1987). In full agreement with previous
observations (Wang et al., 1995; Reilly et al., 1996), we found
that, in the presence of a marked reduction of urinary prosta-
noids, urinary 8-epi-PGF2a remained unchanged both in non-
smokers and smokers. The latter, as expected, had higher levels
of 8-epi-PGF2a and higher levels of thromboxane metabolites.
These data, obtained with a di�erent analytical method, con-
®rm the validity of urinary 8-epi-PGF2a as a COX-independent
marker of oxidant stress in man at least under basal conditions
and under circumstances of moderate COX activation.

To explain the di�erent e�ects on urinary 8-epi-PGF2a

during comparable reductions of COX activity in the two
species, we checked for any major di�erence between human
and rat COX enzymes as to the fractional conversion of ara-
chidonic acid to PGH2 and 8-epi-PGF2a. Focusing on the
constitutive isoform COX-1, which probably contributes
mostly to the physiological biosynthesis of prostanoids (Feng
et al., 1993; Wu, 1996), we assumed that, if rat COX-1 had a
high capacity for producting 8-epi-PGF2a under basal condi-
tions, the fraction of urinary 8-epi-PGF2a derived from COX
would be appreciable.

Since human platelets have been fully characterized as re-
gards COX-1-dependent biosynthesis of 8-epi-PGF2a vs TXB2

(Wang et al., 1995; PraticoÁ et al., 1995) we measured both
compounds in rat and human serum. Our results with human
serum are identical to those obtained by others, con®rming
that human platelet COX-1 produces 8-epi-PGF2a and TXB2

with a molar ratio of about 1 : 1000. Rat platelet COX-1
formed the two compounds in similar amounts, indicating that
in this intact cell system, without any exogenous substrate
added, the relative production of 8-epi-PGF2a and TXB2 by
COX-1 is similar in the two species. These results suggest that
the original assumption is unlikely. However, the fact that the
catalytic activity of COX-1 ex vivo is similar in man and rats
does not exclude the possibility that other factors in vivo, such
as di�erent substrate availability in the two species, might lead
to di�erent amounts of COX by-products.

We conclude that in the rat a substantial amount of basal
urinary 8-epi-PGF2a derives from COX activity or is reduced
by COX inhibitors. Therefore, urinary excretion of 8-epi-
PGF2a cannot be used as an accurate marker of oxidant stress
in the rat, at least under near-basal conditions, and other se-
lected COX-independent F2-isoprostane isomers should be
investigated as better candidates (Delanty et al., 1996). On the
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other hand, our data further con®rm the validity of urinary 8-
epi-PGF2a as an accurate, noninvasive marker of oxidant stress
in man.

A.B. is a `Fondazione Lombardia per l'Ambiente' fellow and R.B. is a
`Fondazione A. e A. Valenti' fellow.
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