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aLaboratório de Transdução de Sinal em Células Testiculares, Departamento de Bioquı́mica, Instituto de Ciências Básicas da Saúde, Universidade Federal
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Extracellular purines are involved in the regulation of a
wide range of physiological processes, including cytopro-
tection, ischemic preconditioning, and cell death. These
actions are usually mediated via triggering of membrane
purinergic receptors, which may activate antioxidant
enzymes, conferring cytoprotection. Recently, it was
demonstrated that the oxidative stress induced by cisplatin
up-regulated A1 receptor expression in rat testes,
suggesting an involvement of purinergic signaling in the
response of testicular cells to oxidant injury. In this article,
we report the effect of hydrogen peroxide on purinergic
agonist release by cultured Sertoli cells. Extracellular
inosine levels are strongly increased in the presence of
H2O2, suggesting an involvement of this nucleoside on
Sertoli cells response to oxidant treatment. Inosine was
observed to decrease H2O2-induced lipoperoxidaton and
cellular injury, and it also preserved cellular ATP content
during H2O2 exposure. These effects were abolished in the
presence of nucleoside uptake inhibitors, indicating that
nucleoside internalisation is essential for its action in
preventing cell damage.

Keywords: Hydrogen peroxide; Inosine; Purinoceptors; Sertoli
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INTRODUCTION

Purine nucleosides and nucleotides are widely
distributed molecules that exhibit a diverse
range of effects in many cellular types, acting as
important extracellular signals in addition to their
more established roles in cellular metabolism.[1]

They mediate their effects via activation of distinct
cell surface receptors, termed adenosine (or P1) and
P2 purinergic receptors.[2,3] While P1 receptors are
activated by adenosine, P2 receptors are triggered
mainly by ATP. More recently, it was demonstrated
that the product of metabolic deamination of
adenosine, inosine, is able to trigger A3 adenosine
receptors.[4]

Several pieces of evidence have shown that
purinergic receptors are involved in the cellular
response to oxidative stress. The activation of A3

receptors in rat basophilic leukemia cells (RBL-2H3)
leads to a 2–3-fold increase in activity of superoxide
dismutase (SOD), catalase (CAT) and glutathione
peroxidase (GPx), and also increases the activity of
glutathione reductase.[5] It is well known that
adenosine has cardioprotective effects in ischemic
heart disease.[6 – 9] Only recently it was demonstrated
that this protective effect is due to an up-regulation in
the expression of manganese-SOD[10] and a reduction
in the reperfusion-derived production of reactive
oxygen species (ROS), mediated by the opening of
KATP channels via A1 receptor activation.[11]

Adenosine-derived ischemic preconditioning in the
central nervous system (NS) has also been suggested
to be correlated to cytoprotection against ROS, since
free radicals can up-regulate A1 receptor expression
via NF-kB activation.[12] Triggering of A1 and
A2A receptors attenuates H2O2 injury in kidney
proximal tubular cells,[13] and adenosine can prevent
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the increase in the permeability of oxidant-injured
endothelial cells via A1 receptor activation.[14]

Sertoli cells are the main cellular component of the
seminiferous tubules. They form the blood-testis
barrier that isolates germinative cells within a specific
microenvironment, where meiosis and spermiogen-
esis occur, supporting the germ cells, both metabo-
lically and mechanically, during spermatogenesis.[15]

These cells are also targets for follicle-stimulating
hormone (FSH), testosterone and retinol, which
regulates some of their biological properties related
to spermatogenesis.[15,16] It is well known that Sertoli
cells express A1 purinoceptors related to the
inhibition of the FSH-stimulated accumulation of
cAMP,[17] while A1 and A3 receptors have been
detected in germinative cells.[18] Recently, our group
demonstrated that Sertoli cells release ATP to the
extracellular environment, while germinative cells
secrete adenosine;[19] both cell types can secrete
significant amounts of inosine to the extracellular
environment. These data indicate that purinergic
signalling may be involved in biochemical communi-
cation between these cells. Thus extracellular purines
have a very important role in the regulation of the
biochemical properties of germinative and Sertoli
cells.

Sertoli cells play a major role in iron metabolism
in seminiferous tubules. They express and secrete
significant amounts of transferrin. These cells are
also active phagocytes, engulfing and lysing
residual bodies which detach from spermatids,[20]

and it has long been reported that phagocytes
contain enzymes (such as NADPH oxidases and
myeloperoxidases) which produce ROS during
the process of phagocytosis.[21] Oxidative stress
affects spermatozoa in complex ways; ROS has been
reported to decrease sperm mobility, leading to male
infertility.[22 – 24] Thus protection against oxidative
stress is a prerequisite for the production of
functional sperm. In fact, protection from ROS
in testes is mediated by both antioxidant
enzymes (SOD, CAT, GPx) and antioxidants such
as ascorbate, alpha-tocopherol, glutathione
and carotenes.[25] However, little is known about
the mechanisms involved in the regulation of the
antioxidant defence in physiological and patho-
physiological processes producing ROS.

Recently, it was demonstrated that oxidative
stress induced by administration of the chemother-
apeutic agent cisplatin in rat testes increases the
expression of adenosine A1 receptors,[26] suggesting
a link between purinergic signalling and the
response of testicular cells to oxidative stress. The
present article reports the changes in extracellular
purines released by Sertoli cells during the
oxidative stress induced by hydrogen peroxide
(H2O2) and the effects on cellular viability and
lipoperoxidation.

MATERIALS AND METHODS

Materials and Animals

All drugs, kits and enzymes were purchased from
Sigma Chemical Co. (St. Louis, MO, USA). Pregnant
Wistar rats were housed individually in plexiglass
cages. Litters were restricted to eight pups each. The
animals were maintained on a 12-h light/dark cycle
at a constant temperature of 238C, with free access
to commercial food and water. Male immature rats
(18-days old) were killed by ether inhalation.

Isolation and Culture of Sertoli Cells

Sertoli cells were isolated as previously described,[27]

following the method of Tung and Fritz.[28] Testes of
immature rats were removed, decapsulated and
digested enzymatically with trypsin and deoxyribo-
nuclease for 30 min at 348C, and centrifuged at 750 g
for 5 min. The pellet was mixed with soybean trypsin
inhibitor, then centrifuged and incubated with
collagenase and hyaluronidase for 30 min at 348C.
After incubation, this fraction was centrifuged
(10 min at 40 g). The pellet was taken to isolate
Sertoli cells and the supernatant was discarded.
After counting, Sertoli cells were plated in 6 £

dishes multiwell plates (3 £ 105 cells/cm2)
in DMEM/F12 (1:1, low glucose) 1% FBS,
supplemented with sodium bicarbonate, HEPES
and gentamicin, and maintained in a humidified
5% CO2 atmosphere at 348C for 24 h to attach. The
medium was then changed to serum-free
DMEM/F12 and cells were taken for assay after
48 h of culture. Sertoli cell cultures were estimated to
be 90–95% pure, as assessed by the alkaline
phosphatase assay.

Assays

To evaluate the effects of oxidative stress on the
release of purinergic agonists, Sertoli cells were
gently washed three times to eliminate debris and
dead/dying cells and incubated for various times in
5% CO2 at 348C with phenol red-free HBSS
supplemented with HEPES 15 mM in the presence
or absence of H2O2 ð25–200mMÞ: The incubation
medium was used for analysis of extracellular
purines. Erythro-9-(2-hydroxy-3-nonyl)adenine
(EHNA) 10mM was used to inhibit adenosine
deaminase (ADA); S-(4-nitrobenzyl)-6-thioinosine
(NBTI) 10 mM and dipyridamole 10 mM were
used to inhibit the transport of adenosine and/or
inosine. N6-R-phenyl-2-propyladenosine (R-PIA)
100mM was used as a synthetic non-metabolizable
analogue of adenosine, and nicotinamide 5 mM
was used to inhibit poly(ADP-ribose) polymerase
(PARP).

D.P. GELAIN et al.38
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HPLC Analysis of Extracellular Purines

Extracellular purines were measured as previously
described.[19] After incubation, the medium was
removed and centrifuged to eliminate debris.
Samples were treated with TFA 7% to precipitate
proteins, evaporated in a vacuum centrifuge (2618C)
and resuspended at 1/10 of the original volume to
allow the detection of the low concentrations of
purinergic compounds found in these cells. Purine
content was determined by a reverse-phase HPLC
system equipped with a C-18 column (Supelcosile,
Supelcow, 25 cm £ 4.6 mm) and UV detector. Elution
was carried out over a 25 min period, at a flow rate of
1.2 ml/min, using a linear gradient from 100% buffer
A (KH2PO4 60 mM and tetrabutylammonium chlor-
ide 5 mM, pH 6.0) to 100% buffer B (buffer A 70%
plus methanol 30%). Internal samples were used for
identification.

Lipid Peroxidation

Thiobarbituric acid reactive substances (TBARS),
widely adopted as an index of lipid peroxidation,[29]

were measured. After assay, the reaction was
stopped by removing the incubation medium. The
cells were scraped off, mixed with ice-cold Tris–HCl
15 mM (pH 7.4) and an equal volume of 40%
trichloroacetic acid (TCA), followed by addition of
0.67% TBA. Samples were then heated in a boiling
water bath for 25 min. After cooling, they were
centrifuged (750 g/10 min) and the absorbance of the
supernatant was read at 535 nm. An absorption
coefficient of 1.56 £ 105 M21 cm21 was used to
calculate the amount of TBARS.

Cell Viability Measurements

Lactate dehydrogenase (LDH) activity in the
incubation medium was measured at the end of
the experimental procedure with a kit (Sigma).
Extracellular LDH activity of controls and treat-
ments was compared to the enzymatic activity
measured in a homogenate of cells lysed with 1%
Triton X. Estimation of trypan blue-excluding cells
was also used as an index of viability.

MTT Assay

The MTT colorimetric assay was used to estimate
mitochondrial viability, as described by Carmichael
et al.[30] This method is based on the ability of viable
mitochondria to reduce MTT (3-(4,5-dimethyl)-2,5-
diphenyl tetrazolium bromide) and form a blue
formazan product. MTT solution (sterile stock
solution of 5 mg/ml in phenol red-free HBSS in the
dark) was added to the medium in the wells at a final
concentration of 0.2 mg/ml. The cells were left for

45 min at 348C in a humidified 5% CO2 atmosphere.
The medium was then removed and plates were
shaken with DMSO for 30 min. The optical density of
each well was measured at 550 nm (test) and 690 nm
(reference).

ATP Measurements

The cellular ATP content of Sertoli cells was
determined by the well-established luciferin–luci-
ferase method.[31] After assay, cells were washed and
the ATP content was extracted with 2% perchloric
acid (PCA). Samples were neutralized with NaOH
and diluted 200-fold in Tris 10 mM (pH 7.4). An
aliquot of this cell extract (60ml) was mixed with
300ml of luciferin–luciferase solution (2 mg/ml) and
the bioluminescence produced by the reaction with
ATP was counted in a luminometer.

Protein Quantification

Protein content was measured as described by
Lowry et al.[32] and results were standardized against
the protein content.

Statistical Analysis

Extracellular purines were measured in at least three
separate replicates for each experiment and the mean
and standard error calculated. Statistical analysis
was performed on the raw data with the ANOVA,
with Duncan’s post hoc test. Differences were
considered to be significant when p , 0:05:

RESULTS

Selective HPLC analysis showed that addition of
H2O2 to the incubation medium increased the
concentration of extracellular inosine in a dose-
dependent manner (Fig. 1a). Hypoxanthine and
xanthine were also augmented, although to a lesser
extent. These changes were detectable 5 min after
addition of hydrogen peroxide, even at the lowest
concentration used (25mM), and were observed up
to 3 h after starting incubation. After this period,
purine levels of H2O2-treated cells returned to basal
values (data not shown). LDH activity in the
incubation medium was not detected in these time
points, indicating that purines in the incubation
medium are not due to cell leakage.

Nucleoside uptake inhibitors, dipyridamole and
NBTI, increased the H2O2-induced accumulation of
extracellular adenosine, inosine and hypoxanthine
(Fig. 1b). Addition of adenosine deaminase (ADA)
inhibitor, EHNA, reduced the H2O2-induced
increase in inosine levels to 25% and also increased
the levels of adenosine (Fig. 1b), suggesting that
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the increase in inosine levels was due to enhanced
ecto-ADA activity. To confirm this hypothesis, we
measured the activity of ecto-ADA in the presence of
H2O2. Figure 2 shows that the rate of degradation of
exogenous added adenosine (25mM) by ecto-ADA is
increased in the presence of H2O2 50 mM.
Co-treatment with EHNA inhibited ecto-ADA
activity in both treatments (Fig. 2). Although we
have previously reported that Sertoli cells are able to
produce inosine from ATP ectonucleotidase
action,[19,27] no difference on the rate of degradation
of exogenous added ATP (25mM) by Sertoli cells
exposed to H2O2 was observed (data not shown).

Cellular levels of TBARS were increased after
60 min incubation with H2O2 ð50mMÞ; and the
presence of EHNA increased this effect (Fig. 3a).

Addition of exogenous inosine restored lipoperoxi-
dation levels to control values. The protective effect of
inosine, however, was not observed when nucleoside
uptake was blocked by dipyridamole/NBTI. These
data indicate that inosine exerts a protective effect
against H2O2-induced lipoperoxidation via an intra-
cellular mechanism. Although adenosine adminis-
tration also protected cells against lipoperoxidation,
inhibition of ecto-ADA by EHNA abolished this
effect, indicating that adenosine-mediated protection
was due to its conversion to inosine (Fig. 3b). R-PIA, a
synthetic analogue of adenosine which can not be
converted to inosine, also had no protective effect
against lipoperoxidation (Fig. 3b).

There was a decrease in mitochondrial viability
24 h after H2O2 (50mM) treatment, detected by

FIGURE 1 Increased extracellular purines in H2O2-treated Sertoli cells. (A) Cultured Sertoli cells were treated with increasing concentrations
of H2O2 for 60 min in a humidified 5% CO2 atmosphere at 348C. After this period, incubation medium was removed and the purinergic
content quantified by HPLC as described in “Materials and Methods Section”. (B) Cultures of Sertoli cells were treated with H2O2 50mM
for 60 min in the presence of ADA inhibitor EHNA 10mM, as well as nucleoside uptake inhibitors dipyridamole 10mM and NBTI 10mM
(dip/NBTI). Representative data from four and three independent experiments, respectively. Each point represents mean ^ SEM, n ¼ 3:
*Different from control. **Different from *group. ***Different from **group.
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the MTT assay (Fig. 4a). Administration of inosine
prevented H2O2-induced damage, restoring mito-
chondrial viability to levels near to control values.
EHNA treatment slightly decreased mitochondrial
function, but did not appear to increase the effect of
H2O2. Inhibition of nucleoside uptake also abolished
the protective effect of inosine on H2O2-induced
damage. Adenosine administration also decreased
the effect of H2O2, but this effect was not observed in
the presence of EHNA or using R-PIA (Fig. 4b). LDH
activity in the incubation medium was increased 48 h
after H2O2 treatment. Similarly, inosine prevented
cell leakage in the presence of H2O2 (Fig. 5a).
Interestingly, EHNA or dip/NBTI alone were able to
decrease cellular viability, although to a small extent.
Co-treatment with H2O2 and EHNA enhanced
cellular injury, and dipyridamole/NBTI abolished
the protective effect of inosine in H2O2-treated cells.
Trypan blue exclusion tests confirmed the data
observed in the LDH assay (Fig. 5b). As seen in MTT

assay, administration of adenosine had a protective
effect in both LDH and trypan blue assays, but this
effect was also abolished by EHNA (data not shown).

To better understand the mechanism of inosine-
mediated protection, we tested the effect of
nicotinamide, a well-described and widely adopted
inhibitor of poly(ADP-ribose) polymerase (PARP),
once it was reported that inosine can prevent
oxidant-induced necrosis by inhibiting PARP acti-
vation.[33] Nicotinamide had no effect on H2O2-
induced lipoperoxidation, and the effect of inosine
against lipoperoxidation was not altered by the
PARP inhibitor (Fig. 6a), suggesting that PARP is not
involved on the effect of inosine against H2O2-
induced lipoperoxidation. Indeed, no effect of
nicotinamide treatment on mitochondrial viability
was detected by MTT assay (Fig. 6b), and although
PARP inhibition alone prevented H2O2-induced
LDH leakage, it also had no effect on the inosine-
mediated cytoprotection (Fig. 6c).

FIGURE 2 Ecto-ADA activity in H2O2-treated Sertoli cells. (A) The degradation of exogenous added adenosine 25mM (continuous line) and
the concomitant production of inosine (dotted line) in the absence (blank circles) or the presence (filled circles) of H2O2 50mM were
measured by HPLC. The effect of EHNA 10mM with (filled triangles) or without (blank triangles) H2O2 was also evaluated. (B) Data shown
in A were used to calculate ecto-ADA activity, expressed as micromoles of adenosine degraded/mg protein/minute. EHNA (10mM)
completely inhibited enzymatic activity in both treatments. Representative data from three independent experiments. Each point
represents mean ^ SEM; n ¼ 3: Letters indicate statistical differences between groups.

INOSINE AND OXIDATIVE STRESS 41

Fr
ee

 R
ad

ic
 R

es
 D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
L

ib
ra

ry
 o

f 
H

ea
lth

 S
ci

-U
ni

v 
of

 I
l o

n 
11

/2
7/

11
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.



Some works have shown that oxidant treatment
leads to increased ATP consumption and sub-
sequent cellular ATP depletion.[31,34 – 36] Once it was
reported that inosine can improve cell survival
during conditions of ATP depletion and diminished
ATP production in cells of NS,[37 – 39] we evaluated
the effect of inosine on cellular levels of ATP
during H2O2 exposure. Figure 7 shows that H2O2

induces a decrease (about 20%) in the ATP content
of Sertoli cells, and administration of inosine to
H2O2-treated cells prevented this effect. Nucleoside
uptake blockers abolished inosine-mediated ATP
preservation.

DISCUSSION

It has been well-documented that extracellular
adenosine has protective effects in ischemic stress.
Several reports demonstrate that levels of this
nucleoside increase in myocardial tissue or
the central NS from nanomolar to micromolar
concentrations during episodes of ischemia, thus
activating A1 or A3 receptors and conferring
cytoprotection.[for review see 40] Recent reports have
shown that the degradation product, inosine,
produced by ADA,[37,38] mediates some of the
protective actions of adenosine. Inosine improves

FIGURE 3 Increased formation of thio barbituric acid-reactive substances (TBARS) by H2O2-treated Sertoli cells. Cultured Sertoli cells were
treated with H2O2 50mM for 60 min. The effects of inosine 500mM and either EHNA 10mM or dipyridamole and NBTI (dip/NBTI) 10mM
(A), as well as adenosine 500mM in the presence or absence of ecto-ADA inhibitor EHNA and the adenosine analogue R-PIA 100mM (B) on
cell oxidation were evaluated by assessment of TBARS as described in “Materials and Methods Section”. Data are from four independent
experiments. Each point represents mean ^ SEM; n ¼ 6: Letters indicate statistical differences between groups.
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renal function during ischemia[41,42] and removes the
harmful effects of ischemia in the liver.[43] It also
improves myocardial function during acute left
ventricular failure[44,45] and decreases infarct size
after coronary occlusion.[46,47]

In this paper, we report for the first time that
treatment with H2O2 dramatically increases inosine
concentrations in the extracellular space of Sertoli
cells, and that this nucleoside is able to protect them
against H2O2-induced lipoperoxidation and cell
damage. This modulation of inosine levels by H2O2

was shown to be dose-dependent, and concen-
trations as low as 25mM hydrogen peroxide readily
altered inosine levels (Fig. 1a). We suggest that
these modulations occur mainly via activation of
ecto-ADA for the following reasons: (1) EHNA
markedly inhibited this effect (Fig. 1b); (2) although
an increase in the activity of the ecto-enzymes from

the purinergic degradation cascade (i.e. ATP !

inosine) also could enhances the rate of inosine
production, only ecto-ADA activity was found to be
augmented (Fig. 2), while no differences on the rates
of degradation of exogenous added ATP, ADP and
AMP were detected in the presence of H2O2 (data not
shown). Also, it should be noted that inhibition of
ecto-ADA by EHNA with concomitant blockade of
adenosine/inosine uptake by dipyridamole/NBTI
caused a significant increase in extracellular adeno-
sine levels in H2O2-treated cells (Fig. 1b), suggesting
that H2O2 is increasing the concentration of
adenosine in the extracellular environment.

In cerebral and heart ischemia, the dramatic
increase in extracellular adenosine observed has
been related to the cellular response against
ischemic-induced injury, leading to precondition-
ing[8,10] and cytoprotection.[48] Since H2O2 can

FIGURE 4 MTT assay. Cultured Sertoli cells were treated with H2O2 50mM, and the effects of inosine 500mM and either EHNA 10mM or
dipyridamole 10mM and NBTI 10mM (dip/NBTI) on mitochondrial viability were evaluated after 24 h incubation, using the MTT assay, as
described in “Materials and Methods Section” (A). The effect of adenosine analogue R-PIA 100mM, as well as adenosine 500mM in the
presence and absence of EHNA, were also evaluated (B). Data are from three independent experiments. Each point represents mean ^
SEM; n ¼ 4: Letters indicate statistical differences between groups.
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modulate inosine levels in Sertoli cells in a similar
way, we tested the hypothesis that this nucleoside
may be involved in the response of these cells to
H2O2-induced oxidative stress. The TBARS assay
showed that addition of exogenous inosine comple-
tely inhibited lipoperoxidation (Fig. 3). Similar
results were observed with MTT (Fig. 4) and
LDH/trypan exclusion assays (Fig. 5), where inosine
administration prevented the cytotoxic effects of
H2O2, preserving mitochondrial function and main-
taining cellular integrity. ADA seems to play an
important role in this respect, since EHNA enhanced
both the H2O2-induced formation of TBARS (Fig. 3a)

and the decrease in cell viability (Fig. 5a). Also,
EHNA abolished the protective effect obtained by
the addition of adenosine (Figs. 3b, 4b and 5b),
indicating that this nucleoside has to be converted
into inosine to protect cells against H2O2. These data
reinforce the importance of ADA in the cellular
response to H2O2.

Although inosine seems to be mainly produced in
the extracellular space, our data indicates that this
nucleoside acts preferentially via an intracellular
mechanism. The triggering of A3 receptors can
activate the antioxidant defence system in RBL-2H3
cells,[5] but, although inosine has been reported to

FIGURE 5 Cellular viability of H2O2-treated Sertoli cells. Cultured Sertoli cells were treated with H2O2 50mM, and the effects of inosine
500mM and either EHNA 10mM or dipyridamole 10mM and NBTI 10mM (dip/NBTI) on cell viability was estimated after 48 h, using
assessment of LDH activity in the incubation medium (A) and the trypan blue exclusion test (B), as described in “Materials and Methods
Section”. Data are presented as relative to total LDH activity (100% activity: 0,396mmol NADH/mg protein/minute) or total trypan blue
uptake in cells lysed with 1% Triton X. Data are from three independent experiments. Each point represents mean ^ SEM; n ¼ 4: Letters
indicate statistical differences between groups.
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activate A3 receptors,[4,49] these receptors were not
detected in Sertoli cells.[18] In addition, assays carried
out in the presence of the nucleoside uptake
inhibitors, dipyridamole and NBTI, showed that
the protective effect of inosine is abolished when its
internalization is blocked, suggesting that its action
is not mediated by triggering of purinoceptors in
Sertoli cells. Indeed, the H2O2-induced accumulation
of inosine in the extracellular space is strongly

enhanced in the presence of dipyridamole/NBTI
(Fig. 1b). Taking all these results into account, it
seems likely that the increased inosine produced by
H2O2 is actively transported inside Sertoli cells
during their exposure to H2O2.

In fact, endogenous action of inosine has already
been described. It was demonstrated that inosine
and, especially, hypoxanthine, in milimolar con-
centrations, inhibit PARP activation, conferring

FIGURE 6 Effect of PARP inhibition on inosine-mediated protection against H2O2. Cultured Sertoli cells were treated with H2O2 50mM in the
presence or the absence of nicotinamide 5 mM to evaluate the effect of PARP inhibition on inosine-mediated protection. Lipoperoxidation
(A) was evaluated by TBARS assay, mitochondrial viability was assessed by MTT assay (B) and cellular integrity by LDH release (C).
Each assay was made as described above. Letters indicate statistical differences between groups. *Different from control.
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cytoprotection upon macrophages exposed to
peroxynitrite.[38] We tested the effect of inosine on
lipoperoxidation and cell survival in the presence
of a PARP inhibitor. No difference on the effect of
inosine against H2O2-induced lipoperoxidation was
detected (Fig. 6a), and although PARP inhibition
alone conferred cytoprotection to cells treated with
H2O2 (in agreement with data reported by many
authors[31,34 – 36]), nicotinamide treatment not
altered the improvement on cell survival conferred
by inosine (Fig. 6c).

On the other hand, inosine was able to preserve
cellular ATP levels during H2O2 exposure (Fig. 7).
This action of inosine is in agreement with data
reporting the cytoprotective effects of this nucleoside
in cells of the NS subjected to glucose-oxygen
deprivation.[37 – 39] Although the exact mechanism of
inosine protection was not elucidated, the authors
suggested that during glucose deprivation inosine
could confer cytoprotection by ATP preservation,
since its degradation produces a ribose-1-phosphate
moiety. This molecule can be converted to ribose-5-
phosphate by an isomutase and then enter
the glycolytic pathway via the pentose phosphate
pathway, supplying metabolic fuel to the cells via
anaerobic glycolysis. Thus, it is possible that the
mechanism of inosine-mediated protection against
H2O2 in Sertoli cells is similar to that proposed for
cells of NS on energy depletion, and further studies
will address this issue.
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