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Summary

Erectile dysfunction (ED) and diabetes mellitus (DM) share
common pathophysiological risk factors including endothelial
dysfunction which together with hyperglycemia contribute
to the increased oxidative/glycooxidative stress. A reduced
NO concentration is insufficient for relaxation processes in the
penis. Chronic inflammation and endoglin are involved in the
regulation of endothelial function. Adiponectin from the adipose
tissue has anti-inflammatory effects. Our study aimed to
investigate the relation between erectile function in patients with
and without DM and the oxidative stress, hormone adiponectin,
and endothelial dysfunction marker endoglin. Men (n=32) with
ED evaluated by the International Index of Erectile function
(IIEF-5) questionnaire (17 without DM (NDM); 15 with type 2
diabetes mellitus (DM)) and 31 controls were included. Advanced
glycation end products (AGEs), 8-isoprostanes (8-isoP), protein
carbonyls, antioxidant capacity, adiponectin and endoglin were
determined in the blood. DM patients compared to NDM patients
and controls, had increased levels of glucose, C-reactive protein,
triacylglycerols, 8-isoP, AGEs, endoglin and BMI. IIEF-5 score, NO
and adiponectin levels were decreased. We are the first to find
out that endoglin shows a negative correlation with erectile
function in NDM, but not in DM patients. Endoglin can be
considered as endothelial dysfunction marker in nondiabetic men
suffering from ED.
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Introduction

Erectile dysfunction (ED) is characterized as the
inability to achieve or maintain an erection to complete
sexual intercourse or another chosen sexual activity
sufficiently (Kamenov 2015, Laumann and Waite 2008).
It is known that ED is more widespread in patients with
type 2 diabetes mellitus and metabolic syndrome
(Esposito ef al. 2005).

In a pathophysiological cascade responsible for
endothelial dysfunction plays a role an impaired vascular
nitric oxide (NO) synthesis and impaired vasodilatation
through increased inflammation and oxidative stress
(Derosaet al. 2015).

ED and cardiovascular diseases have the same
diabetes
hypercholesterolemia and smoking (Greenstein et al.
1997, Feldman et al. 1994). The severity of erectile
dysfunction correlates with the cardiovascular risk of

risk factors as hypertension, mellitus,

patients and represents the early symptom of generalized
atherosclerosis (Baumhikel et al. 2009). ED can also be
considered as a marker of early subclinical coronary
artery damage and thus as an independent predictor of
future cardiovascular events (Montorsi et al. 2009).
Although ED is present in many non-diabetic
men, ED may be considered as an early diabetic
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complication (Jaku$ and Rietbrock 2004, Jaku$ et al.
2014). However, in the case of diabetes mellitus (DM)
some diabetes specific aspects should be taken into
account: pathogenesis of diabetic ED is specific and more
complex compared to non-diabetic men; ED is more
severe and significantly affects patient lives and the
effectiveness of the treatment is lower in diabetic than in
non-diabetic men (Kamenov 2015).

People with DM have an increased risk of
developing a number of health problems resulting in the
lower life quality, including ED. Pathophysiology of DM
and ED has some common risk factors including
endothelial dysfunction, metabolic syndrome, insulin
Combined  with
hyperglycemia, they participate in increased production

resistance  and  dyslipidemia.
of pro-inflammatory factors, increased oxidative stress
and visceral adiposity which lead to vasoconstriction
pathways and decreased NO availability in corpora
cavernosa resulting in ED (Maiorino ef al. 2018).

NO Dbioavailability may be decreased by
suppressed endothelial nitric oxide synthase (eNOS)
expression and/or activity or by increased NO
scavenging, for example, by superoxide formed during
increased oxidative stress (Durackova 2014).

Oxidative stress is a key pathogenic factor in the
development of diabetic complications. During chronic
hyperglycemia, advanced glycation end products (AGEs)
are formed. AGEs bind covalently to the vascular
collagen leading to thickening of the vascular wall,
endothelial

atherosclerosis (Bucala et al. 1991). During this process

decreased elasticity, dysfunction and
reactive oxygen species (ROS) are formed. Produced
superoxide can react with NO to form peroxynitrite
(ONOQ") thus reducing the concentration of NO needed
for the relaxation processes and, at the same time, formed
peroxynitrite contributes to the oxidative damage to
significant biomolecules (Durackova 2010, Duragkova
2014). ROS are involved in many mechanisms of
initiation or maintenance of functional and structural
damage to cells and the entire organism. Increased
oxidative stress and expression of inflammatory markers
are seen in patients with diabetic ED (Castela et al.
2015).

Endoglin, which is a 180 kDa homodimeric
integral membrane glycoprotein, is involved in the
regulation of endothelial function, serving as a receptor
for the transforming growth factor-beta superfamily
involved in the atherosclerotic processes (Emeksiz et al.
2016). A soluble form of endoglin (S-endoglin), formed

by the cleavage of the extracellular domain of the entire
endoglin molecule, has been also suggested as a marker
of endothelial dysfunction. S-endoglin was found to be
increased in the serum of patients with type 2 DM and
positively correlated with the severity of diabetic vascular
changes (Blazquez-Medela et al. 2010).

ED is often related to metabolic disorders
associated with chronic low-grade inflammation, which
has been indicated as a potential mediator of endothelial
dysfunction. Visceral adiposity is thought to be the
starting condition of the inflammatory state through the
release of inflammatory cytokines, adhesion molecules,
through the
atherogenic factor, adiponectin. Adiponectin is a protein

chemokines and inhibition of anti-
hormone secreted from the adipose tissue into the blood,
which modulates a number of metabolic processes,
including glucose and fatty acids oxidation (Maiorino
et al. 2018). Adiponectin has anti-inflammatory effects
contributing to its protective role against metabolic stress
in obesity (Cao 2014, Housa ef al. 2006). Adiponectin
levels are decreased in type 2 diabetic patients (Li et al.
2009). Recent studies have demonstrated that adiponectin
has a vasoprotective role and increases the bioavailability
of nitric oxide (Tsuda et al. 2011). Reduced levels of
adiponectin have been observed in patients suffering from
ED and were dependent on the severity of metabolic
status characterized by overweight (Cao 2014).

The aim of our study was to investigate the
relation between ED in patients with and without DM and
the oxidative stress, anti-inflammatory hormone

adiponectin and endothelial dysfunction marker,

endoglin.
Methods and Subjects

Ethics committee approval

The project was approved by the Ethics
committee of the Faculty of Medicine, Comenius
University and the University Hospital, Bratislava,
Slovakia (May 6, 2003) and was conducted in compliance
with the guidelines laid down in the Declaration of
Helsinki 1964. Written informed consent was obtained

from all subjects.

Subjects

Thirty-two men (average age 49.9+13.0 yrs)
suffering from ED and registered at the Department of
Urology, Faculty of Medicine, Comenius University and
Slovakia were

the University Hospital, Bratislava,
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included in our study. In the patient group, 17 patients
were without diabetes mellitus (NDM) and 15 patients
with type 2 diabetes mellitus (DM). The control group
without ED consisted of 21 volunteers.

Clinical investigation

Patients with acute inflammatory diseases, renal
failure, hepatic insufficiency, endocrine abnormalities
(testosterone deficit) and psychiatric disorders were
excluded from the study. No patient with a clear
psychogenic ED was included. All patients enrolled in the
study had one of the ED risk factors and were treated
with phosphodiesterase type 5 inhibitors with a good
response (Table 1).

Erectile function was evaluated by the
Function (IIEF-5)

questionnaire. Patients and volunteers filled out the

International Index of Erectile
IIEF-5 questionnaire during their appointment at the
Urology department.

The maximum score of IIEF-5 questionnaire is
25 points (Rhoden ef al. 2002). Erectile function is
characterized by the following score: normal function
(21-25 points), mild erectile dysfunction (16-20 points),
moderate erectile dysfunction (11-15 points), severe
dysfunction (less than 10 points).

Biochemical parameters

Plasma was obtained by centrifugation (10 min
at 1200xg) of blood using EDTA as an anticoagulant
agent. Serum was obtained by the standard procedure
from blood samples by centrifugation in the absence of
anticoagulant. Blood plasma and serum aliquoted samples
were kept at -80 °C until analyses.

Basic  biochemical  parameters  glucose,
triacylglycerols (TAG), high sensitive C-reactive protein
(hsCRP) in serum were determined at the Department of
Laboratory Medicine, University Hospital by standard
biochemical procedures using the Hitachi 911 automatic
analyser (Roche, Switzerland).

The antioxidant capacity of plasma was
determined by TEAC method (trolox

antioxidant capacity) on the Hitachi 911 automated

equivalent

analyser using the Randox set (United Kingdom).
Antioxidant activity was expressed in nmol trolox/ml of
plasma (Re ef al. 1999).

Glycated hemoglobin (HbAlc) was determined
by HPLC (DiaStat, Bio-RAD, USA) in fair capillary
blood using the International Federation of Clinical
Chemistry (IFCC) calibration.

Advanced Glycation End products (AGEs) - the
levels of advanced glycation end products (AGEs) were
measured as the total fluorescence (PERKIN-ELMER
LS45) of plasma at excitation/emission wavelengths
345/465 nm and expressed in arbitrary units per gram of
proteins (AU/g prot.) (Kalousova et al. 2002).

Protein carbonyls (nmol/mg prot.) in blood
plasma were determined using ELISA according to Buss
et al. (1997) and modified by Sitte e al. (1998).

8-isoprostanes (8-isoP) in plasma (pg/ml) were
determined by the 8-isoprostane EIA kit (Cayman,
No. 516351).

Nitroxide - the total nitric oxide was determined
in plasma as total nitrite (NO,) (pmol/l) by R&D
Systems, Germany, DE1600 kit.

Adiponectin (ng/ml) was determined in serum by
ELISA (BioVendor Human Adiponectin, CR).

Endoglin (ng/ml) was determined in serum by
the EIA kit (R & D Systems Quantikine Human
Endoglin/CD105 Immunoassay, USA).

Statistics

Data are presented as mean = SD or as median
(centile 5-95) depending on the normality of data.

Differences in measured parameters between
patient groups and controls were evaluated by the Student
t-test or the Mann-Whitney U test depending on the
normality of data.

Correlations were evaluated by Pearson's or
Spearman's tests, depending on the normality of the data.
Statistical analyses were performed with StatsDirect®
3.1.22 (StatsDirect Sales, Sale, Cheshire, M33 3UY, UK)
and IBM SPSS Statistics 23. P<0.05 was considered as
significant in all statistical analyses.

Results

Baseline characteristics
with ED
characteristic biometrical parameters and andrology data

Patient and healthy volunteer
such as age, clinical variables (e.g. erectile dysfunction
score IIEF, time since ED diagnosis, treatment of DM
and ED, glucose, triacylglycerol levels, BMI) are
summarized in the table 1 to characterize the study
population and to compare baselines of investigated
groups.

Clinical parameters
The median value of IIEF-5 in NDM group was
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at the upper limit of the range of severe ED and was
significantly different from the IIEF-5 of the DM group,
which was in the range of severe ED (p=0.023). Both
groups of patients (DM and NMD) were significantly
different from controls (p<0.0001) (Table 1).

Investigated group of DM patients was
significantly different in BMI compared to the NDM
group (p=0.004) as well as to controls (p=0.028). BMI in
the NDM group was not significantly different from the
controls (Table 1).

Table 1. Clinical characteristics and andrology data of patients suffering from erectile dysfunction

ED
Parameter NDM DM C
n 17 15 21
Age (vears) 49.0+11 48.9+15 49.6+4.4
Smokers 10 7 0
Arterial hypertension 7 8 0
Ischemic heart disease 3 4 0
Stress 5 7 0
Time since ED diagnosis (months) 12 (3-48) 27 (4-57)* -
DM treatment - PAD - 11 -
- insulin - 2 -
- antidiabetic i ) )
diet
HIEF-5 in median (Centile 5-95) 11 (8-20)" 10 (5-12)* 23 (22-25)
severe ED (IIEF-5, 0-10) (%) 8 (47) 8(53) -
moderate ED (IIEF-5, 11-15) (%) 6 (35) 534 -
mild ED (IIEF-5, 16-20) (%) 3(18) 2 (13) -

no ED (IIEF -5, 21-25) (%) - - 21

ED treatment - viagra 2 2 -

- cialis 2 2 -

- alprostadil inj. - 1 -
BMI (kg/m’) 28.3£2.9 31.9+1.0% 28.2+5.4
Glucose (mmol/l) 5.24+0.34 11.06+2.3%" 5.28+0.48
HbAlc (%) 3.96+0.34 7.58+2.05*" 3.80+0.42
hsCRP (mg/l) 4.16+0.67" 4.70+0.70*" 1.94+0.98
TAG (mmol/l) 1.46+0.64 2.49+1.30* 1.90+0.50

ED - erectile dysfunction, NDM — patients with erectile dysfunction and without diabetes, DM — patients with erectile dysfunction and
with diabetes mellitus, IIEF-5 — International index of erectile function, C — control group, n- number of patients, hsCRP — high sensitive
C-reactive protein, HbAlc — glycated hemoglobin, TAG - triacylglycerols, BMI — body mass index, PAD — peroral antidiabetics

*NDM vs. DM, *NDM or DM vs. C

Biochemical parameters Higher level of TAG was observed in

Patients with DM had significantly increased
glucose levels compared to patients without DM
(p<0.001) and to controls (p<0.001), while NDM did not
differ from the controls.

The CRP in the DM and
NDM groups were higher than in the controls (both
p<0.001), as well as in the DM was higher than in the
NDM group (p=0.032).

levels in the

ED patients with DM compared to those without DM
(p=0.014). TAG levels in NDM and DM groups were not
significantly different from the controls (Table 1).

AGEs level in the DM group were, as expected,
increased compared to NDM (p=0.004) as well as to the
controls (p<0.001), while AGEs level in NDM group was
not significantly different from the controls (Table 2).
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Table 2. The levels of AGEs, hormone adiponectin, metabolite endoglin and markers of oxidative stress

ED
Parameter NDM DM C

n 17 15 21
AGEs (AU/g prot.) 153.8+40.6 277.0+89.4*" 136+28
Endoglin (ng/ml) 3.85+0.6 4.53+0.55" 3.48+0.68
Adiponectin (ug/ml) 1.80+0.33 1.34+0.4* 1.78+0.8
8-isoP (pg/ml) 44.57+12.5" 67.3£15.1%" 21.69+10.4
Carbonyls of proteins 0.45+0.06 0.46+0.08 0.48+0.04
(nmol/mg)

TEAC (mmol/l) 0.225+0.04" 0.226+0.03" 1.07+0.34
NO (umol/l) 44.32+8.8" 25.03+6.8*" 55.549.1

ED - erectile dysfunction, NDM — patients with erectile dysfunction and without diabetes, DM — patients with erectile dysfunction and
with diabetes mellitus, C — control group, n- number of patients, AGEs — advanced glycation end products, 8-isoP — 8-isoprostanes,
TEAC - trolox equivalent antioxidant capacity. * NDM vs. DM, * NDM or DM vs. C

The level of endoglin was significantly increased
in the DM group compared to the NDM group (p=0.004)
and to controls (p<0.001). Endoglin levels in the NDM
group were marginally increased compared to the
controls (p=0.082) (Table 2).

Adiponectin  in NDM group was not
significantly different from the controls and in the DM
group it was marginally decreased compared to the
controls (p=0.067). However, the difference between
NDM and DM groups was significant (p<0.001)
(Table 2).

8-isoP were significantly increased in the DM
and NDM groups compared to the controls (p<0.001).
Moreover, DM group had 8-isoP significantly higher than
NDM group (p=0.003). Protein carbonyls were not
different in DM, NDM groups and in controls.

Antioxidant capacity was not different between
DM and NDM groups, but in both groups, it was lower
than in the controls (p<0.001).

The NO level was lower in both DM (p=0.003)
and NDM (p=0.028) groups compared to controls. The
level of NO in the DM group, was decreased compared to
NDM group (p<0.001) (Table 2).

As expected, significant positive correlation has
been found between glucose and AGEs in the DM group,
but not in the NDM. Increased AGEs in the DM group,
but not in the NDM group, correlated with increased
endoglin. This association was similar to the association
between glucose and endoglin in the DM group, but not
in the NDM group (Table 3). Endoglin in the NDM group
showed a negative correlation with NO level and with

IIEF-5, while in the DM group these correlations were
not significant. In addition, we have confirmed a negative
correlation between NO level and IIEF score only in the
NDM group, but not in the DM group (Table 3).

Adiponectin showed the expected association
with TAG in the DM group and marginal association in
the NDM group (r=-0.400, p=0.055) (Table 3). However,
8-isoP, protein carbonyls, NO, IIEF-5 and glucose levels
did not show any associations with adiponectin in both,
DM and NDM groups. IIEF score negatively correlated
with high-sensitive C-reactive protein (hsCRP) in both
groups (Table 3).

Antioxidant capacity of plasma determined as
TEAC was not associated either with the glucose level or
IIEF score in the DM group. However, in the NDM group
TEAC showed a correlation with the IIEF score
(Table 3).

Time since ED diagnosis was not associated
either with endoglin and adiponectin or with IIEF-5 in
both groups (DM and NDM).

Discussion

Two groups of patients with erectile dysfunction
(ED), with and without DM comorbidity have been
examined for oxidative stress markers, the marker of
adipose tissue - adiponectin and the marker of endothelial
cell activity - endoglin. Patients with ED and diabetes had
worse symptoms of erectile function, increased oxidative
stress, endothelial activity and reduced antioxidant ability
and adiponectin compared to ED patients without DM
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and to the controls. Alterations in the NO/cGMP
pathways and other vasculogenic, neurogenic, hormonal,
veno-occlusive and/or pharmacogenic factors including

Table 3. Correlations between variables

oxidative stress contribute to the pathophysiological
mechanisms of ED (Melman and Rehman 1999).

Correlations

DM group

NDM group

glucose vs. AGEs
AGEs vs. endoglin

glucose vs. endoglin

endoglin vs. NO

endoglin vs. IIEF-5

NO vs. IIEF-5

adiponectin vs. TAG

IIEF-5 vs. CRP
TEAC vs. IIEF-5

r=0.598, p=0.016
r=0.648, p=0.018
r=0.663, p=0.007

n.s.

n.s.

n.s.
r=-0.515, p=0.032
r=-0.888, p<0.001

n.s.

n.s.

n.s.

n.s.
r=-0.628, p=0.008
r=-0.566, p=0.009
r=-0.626, p=0.008

n.s.
r=-0.764, p<0.001
r=0.857, p<0.001

AGEs — advanced glycation end products, CRP — C-reactive protein, DM — patients with erectile dysfunction and with diabetes mellitus,
IIEF-5 — international index of erectile function, NDM — patients with erectile dysfunction and without diabetes, TAG — triacylglycerals,

TEAC - trolox equivalent antioxidant capacity, n.s. — non-significant

Our results confirmed that diabetes mellitus
significantly contributes to the pathophysiology and
manifestation of ED. ED is present in many non-diabetic
men (NDM), but in diabetics, ED may appear before
diabetes is diagnosed, as both diagnoses combine several
common features, including endothelial dysfunction
(Kamenov 2015).

Longer duration of ED in DM patients than in
patients without DM (Table 1) is consistent with the
Kamenov review (2015). Diabetes has been associated
with higher levels of blood glucose, hsCRP and BMI
compared to NDM patients and to healthy controls
(Table 1). TAG levels were higher in DM compared to
NDM, but not to the controls. A similar association of ED
in Italian DM patients was found by Derosa et al. (2015).
Long-term type 2 diabetes leads to the development of
advanced glycation end products (AGEs), which have
also been confirmed in our patients with DM. Patients in
DM group, but not in NDM group, had increased AGEs
by 103 % compared to controls.

Diabetes is one of the leading causes of
cardiovascular disease associated with number of health
problems lowering quality of life, including sexual
dysfunction. Diabetes and ED share several cardio-
metabolic risk factors, such as endothelial dysfunction,
obesity, metabolic syndrome and hormonal inadequacy
(Melman and Rehman 1999). These factors, together with
hyperglycemia, participate in endothelial activation,

pro-inflammatory state and oxidative stress (Maiorino et
al. 2014). Increased vasoconstriction and reduced NO
availability in corpora cavernosa results in limited erectile
function (Maiorino et al. 2018).

To investigate the relationship between
endothelial and erectile functions in diabetics and
nondiabetics, we evaluated the level of circulating soluble
endoglin produced by activated endothelial cells. We
have found increased level of endoglin in patients with
ED without DM (NDM) compared to controls, and in
ED patients with DM compared to the NDM patients.
According to our information (PubMed) there has been
no work published on the levels of endoglin in patients
with ED.

In 64 patients with type 2 diabetes a borderline
positive correlation between endoglin and blood glucose
(r=0.221, p = 0.079) was observed by Blazquez-Medela
et al. (2010). Emeksiz ef al. (2016) found increased level
of endoglin in adolescents with type 1 DM. Authors
concluded that endoglin concentration might be increased
in parallel with the deterioration in endothelial function
before subclinical structural vascular alterations become
evident. We have found a positive correlation between
basal glycemia or AGEs and endoglin in DM, but not in
NDM patients (Table 3). It confirms that diabetes
contributes to the endothelial dysfunction.

Negative correlations between endoglin and NO
as well as between endoglin and IIEF-5 found in NDM
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group confirm the relationship of ED with endothelial

dysfunction. However, in the DM group, these
correlations were not significant, suggesting that DM
contributes to the pathophysiology of ED with other
features as well. The positive correlation between NO and
IIEF-5 in the NDM, but not in DM groups confirmed the
of diabetic

endothelial dysfunction on erectile function.

negative impact conditions including

Erectile dysfunction is a frequent comorbidity of
obesity (Han et al. 2011). Our group of DM, but not
NDM patients had increased BMI compared to the
controls. Similarly, TAG levels were increased in DM
NDM patients. For the
characteristic a pro-inflammatory state (Wang et al.
2013) which

cardiovascular diseases, endothelial dysfunction, and

compared to obesity is

represents an increased risk for
sexual dysfunction (Maiorino et al. 2018).

Esposito et al. (2005) found higher concentration
of CRP in men with metabolic syndrome compared to
controls. Our ED patients had increased CRP in DM and
NDM groups compared to controls.

Obesity,

diabetes are associated with the under-expression of

metabolic syndrome, and type 2

adiponectin which exhibits anti-inflammatory (Cao
2014), anti-atherogenic properties (Li et al. 2009) and
vascular-protective activities by suppressing endothelial
cell apoptosis (Kobayashi et al. 2004).

We have observed a negative correlation
between adiponectin and TAG in the DM group, but no
correlation between adiponectin and BMI. Adiponectin
showed no correlations with any markers of erectile
function (NO, IIEF-5), diabetes AGEj5),
inflammation (CRP) or oxidative stress markers (8-isoP,

(glucose,

protein carbonyls) in both groups, which is inconsistent
with Ghoshal and Bhattacharyya (2015).

Erectile dysfunction is a prevalent complication
of diabetes, and oxidative stress is an important feature of
diabetic ED. Oxidative stress-induced damage plays
a pivotal role in the development of tissue alterations
(Castela et al. 2015). Authors’ findings from animal
experiments with rats indicate that the deleterious effects
of oxidative stress are more prominent in late diabetes.
Increased penile protein oxidative modifications and
decreased eNOS expression may be responsible for
structural and/or functional deregulation, contributing to
the progression of diabetes-associated ED. Musicki et al.
(2017) studied effects of uncoupling eNOS and nNOS in
penile erectile tissue on ED pathogenesis in patients

compared to healthy individuals and concluded that also
uncoupled eNOS and nNOS can contribute to ED
pathology. We have not found a difference in the
systemic marker of oxidative damage to proteins —
protein carbonyls in both groups of patients (NDM and
DM). However, the situation in the penile tissue may be
different from that found in the blood, which supports the
results of Castela et al. (2015). Conversely, the marker of
oxidative damage to lipids, 8-isoprostanes, were
increased in both groups of ED patients compared to the
controls (205 % and 310 %, resp.). Total antioxidant
capacity of plasma was reduced in both groups by around
80 %. However, the correlation between antioxidant
capacity (determined as TEAC) and IIEF-5 score was not
observed in diabetics, while NDM patients showed
a strong positive association. Markers of oxidative stress
(protein carbonyls, 8-isoprostanes, antioxidant capacity)
did not correlate with any other ED markers under
investigation.

We realize that a certain limitation of our work
is the unequal representation of smokers in the control
and patient groups. Controversial results were found on
the effect of smoking on erectile dysfunction (Jandikova

et al. 2017). In our set of patients, no significant

difference in either IIEF-5 score or biochemical
parameters between smokers and non-smokers was
observed.

Conclusions

We are the first who have found that endothelial

cell activity marker, endoglin showed a negative
correlation with erectile function in NDM patients, but
not in DM patients. Endoglin can be considered as the
endothelial dysfunction marker in men suffering from

erectile dysfunction.
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