
INTRODUCTION
Glyoxalase (GLO)-I and GLO-II consti-

tute an ubiquitous scavenging enzymatic
system that, under physiological condi-
tions, regulates cell growth and protects
cells from damage caused by reactive
2-oxoaldehydes. Examples of reactive
2-oxoaldehydes include glyoxal and
methylglyoxal, the major precursors of
advanced glycation end products (AGEs)
(1–3).

GLO-I, a cytosolic, 42-kDa, dimeric
Zn2+ metalloenzyme, is an integral com-
ponent of this detoxification system cat-
alyzing the conversion of reactive,
acyclic α-oxoaldehydes into the corre-
sponding α-hydroxyacids in a glutathione-
dependent manner (4). The specificity of
GLO-I activity over α-oxoaldehyde de-
creases the steady-state concentrations of
these cytotoxic metabolites and reduces
the associated glycation reactions, thus

representing a physiological enzymatic
defense against glycation (5). Glycation
of proteins, nucleotides and basic phos-
pholipids by glyoxal and methylglyoxal
is known to potentially damage pro-
teome, genome and lipidome (4). Al-
though GLO-I is ubiquitously expressed,
little evidence is available regarding the
regulation of this enzyme in human cells.
Altered GLO-I activity was implicated in
many disorders such as diabetes mellitus
(6), Alzheimer’s disease (7) and cancer
(8). Data from experimental in vivo
model of diabetes have shown that
GLO-I overexpression reduces hypergly-
cemia-induced levels of carbonyl stress,
AGE levels and oxidative stress (9,10).
Recently, the biochemical activity of
GLO-I was found to be significantly de-
creased in the ovaries of reproductively
aged mice in comparison to younger
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tection against cellular damage because of cytotoxic metabolites such as advanced glycation end products (AGEs). Recently,
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tal rat model, may present a contributing factor to the reproductive dysfunction characterizing PCOS.
Online address: http://www.molmed.org
doi: 10.2119/molmed.2012.00293

Address correspondence to Athanasios G Papavassiliou, Department of Biological Chem-

istry, Medical School, University of Athens, 75, M. Asias Street, 11527 Athens, Greece. Phone:

+30-210-746-2508/9; Fax: +30-210-779-1207; E-mail: papavas@med.uoa.gr.

Submitted July 31, 2012; Accepted for publication July 31, 2012; Epub (www.molmed.org)

ahead of print July 31, 2012.



ones (11), implicating advanced glycation
scavenging enzymes in the regulation of
the female reproductive system regard-
ing tissue specificity of AGE metabolism.

AGEs are known highly reactive mole-
cules, formed from a nonenzymatic reac-
tion of reducing sugars with proteins,
lipids and nucleic acids (12). They may
induce many structural and vascular
changes in several tissues because of in-
soluble cross-link formation, induction of
oxidative stress and subsequent cell acti-
vation (13,14). In addition, Westernized
diets are considered an alternative im-
portant source of exogenously consumed
AGEs, since thermally processed com-
mon foods have high glycotoxin content
(15). Evidence of the last decade gener-
ated from data in humans and experi-
mental animals support the contribution
of exogenous food–ingested AGEs to ele-
vated serum levels and increased tissue
deposition (16–18).

Carboxymethyllysine (CML), being a
reactive and widely measured AGE with
cross-linking potential, is used as a repre-
sentative marker of exogenous and en-
dogenous origin of AGEs levels (15–17).
In disorders with altered glucose metab-
olism, AGEs are accumulated in various
tissues including the ovarian tissue, im-
plicating their role in the pathogenesis of
female reproductive abnormalities (19).
A previous study from our group has
shown increased AGE deposition in the
ovaries of normal female rats fed a high-
AGE diet that was further correlated
with metabolic and hormonal distur-
bances (17). In addition, increased AGE
localization was detected in the ovarian
tissue of women with polycystic ovarian
syndrome (PCOS), where elevated en-
dogenous AGE levels were determined
as possible pathogenic contributors,
being associated both with insulin resist-
ance indices and androgen levels
(18,20,21). Moreover, Tatone et al. (11)
demonstrated that increased AGE depo-
sition in reproductively aged ovarian tis-
sue was associated with reduced GLO-I
activity.

In search of regulatory mechanisms af-
fecting GLO-I activity, in vitro studies in

breast and prostate cancer cell lines indi-
cate the role of steroid hormones, partic-
ularly of estrogens and testosterone
(22,23). Excessive androgen production
presents a hallmark of PCOS pathology
affecting reproductive system functional-
ity (24).

Taking all these into account, the aim
of the present study was to explore
whether the activity of GLO-I in ovarian
tissue may be altered by prolonged expo-
sure to modified dietary glycotoxin con-
tent as well as by exposure to androgen
excess.

MATERIALS AND METHODS

Animals
A total of 47 female Wistar rats were

allocated to the study, further divided
into two main groups. Group A was
composed of nonandrogenized animals
(NAN), which at 21 d of age, were subdi-
vided randomly in two groups. Sub-
group A1 (n = 9) was fed commercial
chow high in AGE content (HA), while
subgroup A2 (n = 9) was fed commercial
chow low in AGE content (LA).

In group B, the animals under study
were androgenized (AN) as previously
described by Mannerås et al. (25). Briefly,
at 21 d of age, the rats were implanted
subcutaneously with 90-d continuous-
 release pellets containing 7.5 mg dihy-
drotestosterone (DHT) (daily dose
83 μg). The dose of DHT was chosen to
mimic the hyperandrogenic state in
women with PCOS, whose plasma DHT
levels are ~1.7-fold higher than those of
healthy controls. Group B was further
randomly divided into 2 subgroups. Sub-
group B1 (n = 14) were fed commercial
chow HA, while subgroup B2 (n = 15)
were fed commercial chow LA.

The animals were housed four to five
per cage under controlled conditions
(21–22°C, 55–65% humidity, 12-h
light/12-h dark cycle) and were given
pelleted food and water ad libitum at
ELPEN (Experimental Research Centre,
Athens, Greece). Animal care and experi-
mental procedures conformed to the
“Guide for the Care and Use of Labora-

tory Animals” (Department of Health,
Education and Welfare, Athens, Greece)
and were approved by the Institutional
Animal Care and Use Committee.

The diets used were derived from a
single standard rat chow (AIN-93G) pur-
chased from Bioserve (Frenchtown, NJ,
USA), consisting of 18% protein, 58%
carbohydrate, 7.5% fat, and 3.73 kcal/g.
Regular AIN-93G chow is normally pre-
pared by heating at 190°C for 30 min.
Analysis of this preparation was per-
formed as previously described (17).
Briefly, it contained 76.0 ± 15.3 mg
CML/100 g sample (or 436.9 ± 88.1 mg
CML/100 g protein), 205.32 ± 22.25 mg
fructoselysine/100 g sample (or
1.179.98 ± 127.90 mg fructoselysine/ 100 g
protein) and 52.68 ± 5.71 mg furo-
sine/100 g sample (or 302.78 ± 32.82 mg
furosine/100 g protein) and was consid-
ered as an HA diet.

The same rodent mix was also pre-
pared without heating. This preparation
was of equivalent macro- and micronu-
trient and energy content but contained
1.3 ± 0.4 mg CML/100 g sample (or 7.7 ±
2.2 mg CML/100 g protein), 104.58 ±
3.08 mg fructoselysine/100 g sample (or
601.01 ± 17.7 mg fructoselysine/100 g
protein) and 26.83 ± 0.79 mg furosine/
100 g sample (or 154.22 ± 4.54 mg furo-
sine/100 g protein) and was considered
an LA diet.

Body weight was monitored weekly.
The study was concluded after 3 months,
and rats were sacrificed with administra-
tion of 20 mg/mL xylazine hydrochlo-
ride and 100 mg/mL ketamine hydro -
chloride, under anesthesia with ether,
allowing blood sample collection and tis-
sue retrieval.

Preparation of Ovarian Homogenates
Ovaries were excised from rats and

immediately frozen in liquid nitrogen
after storage at –80°C. For the determina-
tion of GLO-I activity, tissues were
thawed and homogenized. The homoge-
nization was performed in 10 mmol/L
phosphate buffer (pH 7.0) supplemented
with 1 mmol/L dithiothreitol (DTT) with
a Potter-Elvehjem homogenizer. The ho-
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mogenates were centrifuged for 60 min
(4°C) at 20,000g, and the supernatants
were recovered and used for enzymatic
analysis. The protein content was deter-
mined according to the Lowry method.

Determination of GLO-I Activity
GLO-I activity was assayed according

to Tatone et al. (11). Specifically, the
assay solution contained 0.1 mol/L
monobasic potassium phosphate
(pH 7.2), 2 mmol/L methylglyoxal and
1 mmol/L reduced glutathione (GSH). A
total of 30–50 μL of the sample was used
for the reaction, which was monitored
spectrophotometrically by following the
formation of S-D-lactoylglutathione at
240 nm and 25°C. One unit was defined
as 1 μmol S-D-lactoylglutathione pro-
duced per minute, and the activity was
expressed as mU/mg protein.

Biochemical and Hormonal Assays
Rat estradiol (E2) and testosterone

were measured by enzyme-linked im-
munosorbent assay (ELISA) using com-
mercially available kits (Calbiotech, CA,
USA). Insulin and progesterone (PGR)
were also quantified using ELISA im-
munoassays purchased by Biovendor
Laboratory Medicine (Czech Republic)
and Neogen Corporation (Lexington, KY,
USA), respectively. Serum AGE levels
(U/mL) were measured by CML-specific
competitive ELISA, as described previ-
ously (21).

Immunohistochemical Analysis
Paraffin-embedded sections of forma-

lin-fixed ovarian tissue were deparaf-
finized by xylene and dehydrated in
graded ethanol. Sections were treated in
3% hydrogen peroxide in phosphate-
buffered saline (PBS) for 15 min and then
rinsed in PBS. To increase the immuno -
reactivity of AGEs, the sections were
placed in 500 mL of 0.01 mol/L citric
acid–buffered solution (pH 7.0) and mi-
crowaved at 500 W for 5 min. After thor-
ough washing, the sections were incu-
bated with normal rabbit serum for
20 min at room temperature to avoid
nonspecific binding of the antibodies.

The sections were then incubated
overnight at 4°C with the anti-AGE mon-
oclonal antibody 6D12 (0.25 mg/mL
stock, dilution 1:50; Research Diagnos-
tics, Concord, MA, USA) in PBS contain-
ing 1% bovine serum albumin. Im-
munoreactivity was detected by the
streptavidin–biotin–peroxidase method
according to the manufacturer’s protocol.
The final reaction product was visualized
with 3,3′-diaminobenzidine tetrahy-
drochloride (LSAB detection kit; Dako,
Carpentaria, CA, USA). Lung tissue sec-
tions from diabetic rats were used as
positive controls for AGE antibody. Neg-
ative controls (for example, ovarian tis-
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Table 1. Somatometric, metabolic, hormonal and biochemical parameters in the rat groups.

NAN-LA NAN-HA AN-LA AN-HA

Body weight
Baseline 77.6667 ± 4.52769 83.6667 ± 6.66041 99.6667 ± 2.69332 95.3571 ± 2.64494
3 months 230.7778 ± 5.93431 183.5556 ± 12.31430 207.0000 ± 8.62996 170.7143 ± 9.69107
Body weight gain (%) 206.55 ± 22.246 130.08 ± 22.156 110.02 ± 10.516 78.71 ± 08.34
Ovarian weight (g) 0.17189 ± 0.004165 1.03333 ± 0.096695 0.46000 ± 0.093279 1.08646 ± 0.099233
Glucose (mg/dL) 103.0000 ± 5.21217 136.0000 ± 10.64712 116.6860 ± 8.76483 89.3057 ± 10.04623
Insulin (μIU/mL) 0.93921 ± 0.131461 2.17222 ± 0.254966 1.10533 ± 0.073322 1.46643 ± 0.102762
Testosterone (ng/mL) 0.1667 ± 0.01027 0.3244 ± 0.02180 0.1867 ± 0.01799 0.2973 ± 0.02338
E2 (pmol/L) 19.4113 ± 1.57725 10.7150 ± 0.53360 15.4329 ± 2.62500 9.4543 ± 1.12919
PGR (pmol/L) 36.4175 ± 2.71724 15.1288 ± 2.11061 19.3673 ± 1.66433 7.8514 ± 0.82163
AGEs (U/mL) 4.76700 ± 0.319032 7.03233 ± 0.288260 5.21900 ± 0.208535 6.96407 ± 0.350534
GLO-I activity (mU/mg protein) 369.3300 ± 13.92377 284.4322 ± 22.66756 171.3453 ± 23.43073 161.7169 ± 19.72893
AGE immunostaining granulosa 1.0000 ± 0.14434 2.0000 ± 0.14434 1.1333 ± 0.19190 2.1429 ± 0.20588

Data are means ± SEM.

Table 2. Levels of statistical significance during the comparison of different parameters
and groups.

NAN-LA NAN-LA NAN-HA AN-LA 
versus NAN-HA versus AN-LA versus AN-HA versus AN-HA

Body Weight
Baseline 0.467 <0.001 0.075 0.265
3 months 0.003 0.063 0.420 0.009
Body weight gain (%) 0.002 <0.001 0.020 0.098
Ovarian weight (g) <0.001 0.027 0.716 <0.001
Glucose (mg/dL) 0.013 0.270 0.006 0.049
Insulin (μIU/mL) 0.001 0.243 0.008 0.007
Testosterone (ng/mL) <0.001 0.427 0.435 0.001
E2 (pmol/L) <0.001 0.295 0.429 0.046
PGR (pmol/L) <0.001 <0.001 0.001 <0.001
AGEs (U/mL) <0.001 0.228 0.892 <0.001
GLO-I activity (mU/mg protein) 0.006 <0.001 0.001 0.760
AGE immunostaining granulosa <0.001 0.630 0.619 0.001

Data were considered significant at p ≤ 0.05.



sue in which the primary antibody was
substituted with nonimmune mouse or
goat serum) were also stained in each
run. The percentage of positive cells was
estimated using light microscopy. The
evaluation of the immunostained slides
was performed blindly and indepen-
dently by two pathologists. AGE expres-
sion was categorized in four levels ac-
cording to the percentage of positive
cells, as follows: minimum (staining
1–10% of cells), low (staining 11–30% of
cells), moderate (31–60% of cells) and ex-
tensive (>60% of cells) immunostaining.
The staining intensity was also assessed
in four levels: 1, very weak; 2, weak; 3,
moderate; and 4, strong.

Statistical Analyses
The data are expressed as means ±

standard error of the mean (SEM), and
data analysis was performed using the

SPSS 18.0 software for windows. Two-
way analysis of variance was used for
comparison between parameters, and
when p < 0.05, the least significance dif-
ference test was used to analyze differ-
ences among groups. The Spearman rank
correlation test was performed to exam-
ine the associations between parameters
tested. Statistically significant difference
was defined as a p value <0.05.

RESULTS

Somatometric, Metabolic and
Hormonal Parameters

To evaluate the impact of dietary
AGEs and excessive androgen levels in
ovarian GLO-I activity, normal and an-
drogenized prepubertal female rats were
evaluated after a 3-month allocation to a
specific AGE content diet. Somatometric,
metabolic and hormonal parameters

(mean ± SEM values) of both groups are
described in Table 1, and the respective
levels of statistical significance are given
in Table 2.

Body weight after the 3 months of
feeding was significantly different be-
tween NAN-LA– and NAN-HA–fed
mice (p = 0.003), and the weight gain was
calculated as a percentage (%) increase.
Significant difference was observed be-
tween LA- and HA-fed rats for ovarian
weight (p < 0.001), fasting glucose (p =
0.013), insulin (p = 0.001), serum AGEs
(p < 0.001), testosterone (p < 0.001), E2
(p < 0.001) and PGR (p < 0.001). More-
over, statistical significant difference was
also observed between AN-LA– and
AN-HA–fed animals in relation to ovar-
ian weight (p < 0.001), serum AGEs (p <
0.001), fasting glucose (p = 0.049), testos-
terone (p = 0.001) and PGR levels (p <
0.001), respectively. Body weight gain
and PGR levels were higher in NAN-LA
versus AN-LA rats (p ≤ 0.001 and p <
0.001, respectively), whereas insulin,
PGR and fasting glucose levels were
higher in NAN-HA compared with
AN-HA rats (p = 0.008, p = 0.001 and
p = 0.006, respectively).

Ovarian GLO-I Activity
To determine GLO-I activity in the

ovaries of both groups, an enzymatic
assay was performed in ovarian tissue
extracts from all groups. GLO-I activity
in NAN-LA–fed rats was higher when
compared with NAN-HA rats (p = 0.006)
(Figure 1) and higher in NAN-LA rats
compared with AN-LA rats (p < 0.001)
(Figure 1). The enzymatic activity was
also found to be higher in NAN-HA–fed
rats compared with AN-HA–fed rats (p =
0.001); however, there was no statistically
significant change between AN-LA and
AN-HA groups (p = 0.760).

Correlation Analysis
GLO-I activity showed positive corre-

lation with E2 (rs = 0.331, p = 0.018), PGR
(rs = 0.544, p ≤ 0.001) and negative corre-
lation with AGE expression in ovarian
granulosa cells of marginal significance
(rs = –0.263, p = 0.07) (Figure 2). The lev-
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Figure 1. Effect of the HA diet and androgens on ovarian GLO-I activity. (A) Reduced
GLO-I activity is observed in NAN-HA–fed rats compared with NAN-LA–fed rats. (B) GLO-I
activity is remarkably reduced in AN-LA compared with NAN-LA. (C) GLO-I activity is de-
creased in AN-HA–fed compared with NAN-HA–fed rats. *p < 0.05; **p < 0.001.

Figure 2. Correlation diagrams of GLO-I activity with E2 (A) and PGR (B) levels.



els of serum AGEs were positively corre-
lated with testosterone (rs = 0.637, p <
0.001), insulin (rs = 0.470, p = 0.001), ovar-
ian weight (rs = 0.485, p < 0.001) and AGE
expression in ovarian granulosa cells
(rs = 0.346, p = 0.017) and negatively with
E2 (rs = –0.521, p < 0.001) and PGR (rs =
–0.508, p < 0.001) (Figure 3).

Immunohistochemical Localization of
AGEs in Ovarian Tissue

To detect variations in AGE deposition
among the two main groups and their
subgroups, immunostaining was per-
formed in the ovarian tissue of all ani-
mals by using a specific anti-CML (6D12)
antibody. AGE immunoreactivity was de-
tected in the follicular cell layers (granu-
losa and theca), in luteinized cells as well
as in the ovarian stroma. However, AGE
expression was statistically significant
only in the granulosa cells (p < 0.001).
More specifically, the HA group pre-
sented higher AGE expression levels in
the granulosa cells when compared with
LA (p ≤ 0.001) (Figure 4).

DISCUSSION
The main findings of the present study

show the potential of (a) a diet rich in
AGEs and (b) androgen excess to impair
the activity of ovarian GLO-I, possibly
contributing to reduced detoxification
and associated ovarian dysfunction ob-
served in modified dietary and hyper -
androgenic states.

The rats fed with high AGEs for 3
months showed lower levels of GLO-I
activity compared with those fed with

low AGEs (Figure 1A). This observation
may be in agreement with the findings
by Birkenmeier et al. (26), who showed
that GLO-I activity is reduced by a
redox-dependent manner in a high reac-
tive oxygen species (ROS) environment.
In our experiment, the HA diet may pro-
mote a high ROS environment, on the
basis of elevated serum AGEs, which
could negatively influence GLO-I
 activity.

The decreased GLO-I activity may con-
tribute to increased ovarian AGE deposi-
tion as demonstrated previously by im-
munohistochemical analysis of CML
expression in the ovaries of rats fed with
an HA diet (17). In the present study, a
negative correlation between increased
AGE deposition and GLO-I activity
proved to be of marginal significance,
probably because of the small sample
size. Furthermore, it could be suggested
that increased ROS environment due to
HA intake could contribute to accelera-
tion of the ovarian ageing process by
 decreasing GLO-I activity. This subse-
quently would increase AGE deposition
in the ovarian tissue, being in accordance
with the study of Tatone et al. (11). There-
fore, diet modification of AGE content,
aiming at factors that may increase
GLO-I activity, may play a role in decel-
erating the ageing process in various tis-
sues, including the ovarian tissue. How-
ever, this observation needs further
verification and additional studies to be
confirmed. In parallel, impaired GLO-I
activity could possibly contribute in the
aforementioned process, by regulating

the intra-ovarian AGE accumulation as
well as the pace of their removal.

Furthermore, there is evidence that
methylglyoxal itself (a major precursor of
AGE and GLO-I substrate) can reduce
GLO-I activity through a vicious cycle of
ROS overproduction, ATP depletion and
induction of apoptosis (26,28,29). More
importantly, a recent human study by
Jinno et al. (30) demonstrated a signifi-
cant negative association between serum
and follicular AGE levels with poor fol-
licular and embryonic development, re-
sulting in a lower likelihood of ongoing
pregnancy. Thus, AGE accumulation in
patients with compromised fertility, such
as PCOS, could contribute to diminished
folliculogenesis and poor oocyte devel-
opmental potential.

Interestingly, the present study dem-
onstrates for the first time that in androg-
enized animals, GLO-I activity was sig-
nificantly reduced in low as well as in
high AGE–fed animals, suggesting that
androgens have an independent sup-
pressing effect on the activity of this
detoxifying enzyme. However, the mech-
anism via which androgens exert their
negative effect on GLO-I activity cannot
be detracted from the present study.
Most prominent suggested mechanisms
include the induction of oxidative stress
by androgens as well as possible regula-
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Figure 3. Correlation diagrams of AGEs with estrogens (E2) (A), testosterone (B) and PGR (C).

Figure 4. Expression of AGEs in rat ovarian
follicles. Granulosa cells (arrow) of NAN-HA
display stronger AGE immunoreactivity
than NAN-LA. Higher AGE immunoreactiv-
ity is observed in AN-HA than in AN-LA.
Magnification 200×.



tion through androgen response ele-
ments present in the glyoxalase promoter
(22). Nevertheless, it is likely that their
effect may be indirect by interference
with the ovulatory process. This result is
supported by the finding that GLO-I ac-
tivity has a positive correlation with es-
trogens and PGR levels, respectively.
Two in vitro studies using prostate and
breast cancer cell lines have described
the effects of androgens and estrogens in
the expression and activity of GLO-I;
however, their results are controversial,
depending on the cell type under study
(22,23). Our results appear to be in agree-
ment with the findings of Antognelli et
al. (22), where testosterone-dependent
cells show positive correlation between
estradiol and GLO-I activity as opposed
to testosterone-independent cells. The
decreased activity of GLO-I in the pres-
ence of androgen excess could support
the observed increased AGE deposition
in the ovaries of women in hyperandro-
genic states, such as PCOS. The above is
further supported by our findings where
AGEs are positively correlated with es-
trogens and negatively correlated with
androgens. In addition, the reduction of
GLO-I activity in both groups of androg-
enized animals was independent of their
type of diet, whether low or high AGEs
(Figures 1B, C).

Furthermore, in the androgenized
group of our study, the low levels of es-
trogens are likely to contribute to the re-
duced GLO-I activity, which is in agree-
ment with the observed positive
correlation of GLO-I activity with E2 and
PGR. Reduced PGR levels were also pos-
itively correlated with GLO-I activity,
suggesting that androgens may interfere
with the ovulatory process via several
pathways, including the oxidative ones.
However, no further significant decrease
of GLO-I activity was observed between
the AN-LA and AN-HA groups (Fig-
ure 1C), which may indicate that the ef-
fect of androgens on the enzymatic path-
way prevails over the effect of AGEs, or
it may indicate a compensatory mecha-
nism of action. Finally, the marginally
significant correlation that was observed

between AGE expression in the granu-
losa and the GLO-I activity could be at-
tributed to the limited number of ani-
mals, with a greater number possibly
revealing a stronger link between the
two parameters.

CONCLUSION
Summarizing the present data, this

study shows the impact of androgens
and nutritional AGEs on GLO-I activity,
possibly contributing to the accumula-
tion of AGEs on the ovarian tissue, in-
creased ROS environment and subse-
quent ovarian function impairment. The
positive correlation of GLO-I with estro-
gens suggest an additional regulatory
mechanism that is particularly relevant
to PCOS because of ovulatory dysfunc-
tion followed by estrogens deficiency. As
shown in our previous studies (17,18,21),
it is likely that AGEs play a significant
role in the intra-ovarian pathophysiol-
ogy. In the present study, we showed
that GLO-I activity is reduced by dietary
AGEs as well as androgens, possibly
contributing to further AGE accumula-
tion and, subsequently, an increased ROS
environment, leading to worsening of
the already disturbed ovarian function in
hyperandrogenic states, including PCOS.

Because a low-AGE diet improves
GLO-I activity, as shown in our study, it
could be useful to explore the low-AGE
environment leading to increased GLO-I
activity, which may potentially con-
tribute to diminished deposition of AGEs
in the ovary, as it has been shown in
other tissues (31–33). However, since an-
drogens have an independent effect on
the GLO-I activity, the potentially benefi-
cial role of anti-androgens should be fur-
ther explored alone or in combination
with low-AGE diets, targeting both fac-
tors in restoration of the enzyme activity.
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