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ABSTRACT

Objective: Erectile dysfunction (ED) is a very common health problem among men that disrupts the quality of life. The aim of this study was to
investigate whether serum magnesium levels in patients with ED are different from those in healthy individuals.

Methods: The study accessed the data of 344 patients who applied to the urology clinic from 2014 to 2016. Patients were divided into two
groups: patients with ED, Group 1 (n=155) and those without ED, Group 2 (control; n=189). Characteristics such as patients’ age, additional
diseases, and smoking habits were recorded and compared between the two groups along with laboratory parameters such as levels of serum
magnesium, calcium, and inflammatory markers. Sexual situation was assessed with the SHIM-5 form.

Results: Patients aged 63.15+8.90 years were included in Group 1 and those aged 61.63+8.01 years were included in Group 2 (p=0.101). There
were no differences between the groups in terms of BMI and waist circumference (p>0.05). Serum magnesium levels were 1.94+0.20 and
2.00£0.17 mg/dl in groups 1 and 2, respectively (p=0.008). WBC value for inflammatory makers were 6.94+1.74 and 6.58+1.43 in groups 1 and
2, respectively (p=0.04).

Conclusion: Our study found that serum magnesium values were reduced in ED patients than in the control group. Therefore, it may be
beneficial to determine serum magnesium values in ED patients. Additionally, serum magnesium values may be used as markers for the early

identification of patients at risk.
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INTRODUCTION

Erectile dysfunction (ED) is defined as the inability to maintain
an erection necessary for sexual intercourse, either repeatedly or
continuously (1). The incidence of this disease, which increases
with age, is approximately 20%-40% in the age range between 60
and 69 years, and it reaches 50%-100% in the age range between
70 and 80 years (2). As a part of the systemic vascular disease, it is
believed that ED develops as a result of endothelial dysfunction
in erectile tissues (3). The fact that systemic vascular disease first
appears in the erectile tissue has been associated with the vessel
diameter (penile vessel diameter 1-2 mm, coronaries 3-4 mm).
This may be because small-diameter vessels are more easily af-
fected than large-diameter vessels (4). Therefore, any cause that
affects the vascular function may trigger the ED development.

Magnesium (Mg) is among the most common cations in the cell,
and it is necessary for the regular functioning of vascular smooth
muscle cells. It is also known that it is required for the normal
functioning of many physiological processes. In conducted stud-
ies, insulin sensitivity was associated with several pathologies
such as diabetes, vascular disorders, and atherosclerosis (5-7).
These results suggest a relationship between Mg and vascular
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functions. For this reason, we hypothesized that there might be a
relationship between Mg and ED, which is known to develop as
a vascular disorder. This study was designed to investigate the
validity of such a hypothesis. To the best of our knowledge, this
issue has not been examined in the literature before.

The aim of this study is to examine whether the level of Mg mea-
sured in the serum of the patients with ED is different from the
level of healthy peers.

METHODS

The prospectively recorded data of 344 patients followed up in
the urology clinic between 2014 and 2016 were evaluated retro-
spectively. This study has been approved by the Ordu Univer-
sity Local Ethics Committee (no: 40/2017). The laboratory results
were obtained from the serum taken from the patients in the
morning hours after 12-hour fasting. The patients were divided
into two groups: Group 1 (n=155) with ED and Group 2 (n=189)
that did not have ED and was used as control. Of the patients,
ages, the body mass index (BMI), waist circumference, known
diseases and laboratory parameters such as fasting blood glu-
cose, Mg, Ca, C-reactive protein (CRP), white blood cells (WBC),
and the neutrophil-lymphocyte ratio (Neu/Lym) were recorded.
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ED was defined as impairment or continuation of sexual inter-
course for at least 3 months. There were questions in the form
questioning the self-confidence of the patients in sexuality; the
adequacy, frequency, and duration of erection; and the satisfac-
tion with the sexual intercourse. For a complete urological evalu-
ation, every patient who may have an ED risk routinely fills out the
SHIM-5 form in our polyclinic. If the forms could not be filled out
by patients or by their relatives, a health staff educated on this
issue was there to help fill out the forms. These parameters were
compared between the groups. The patients receiving treatment
(phosphodiesterase type 5 inhibitor) for ED, those with kidney
failure that could affect serum Mg values, those taking Mg sup-
plementation, those suffering from depression that could cause
sexual problems or from psychological diseases such as anxiety,
and those receiving treatment for these diseases were excluded
from the study. The control group consisted of patients who were
admitted to our clinic with a complaint other than ED during the
same time and whose data were recorded prospectively.

Statistical Analysis

Parameters with normal distribution were given as mean+standard
deviation, and parameters without normal distribution were giv-
en as meanzinterquartile range (IQR). The Kolmogorow-Smirnov
test was used to evaluate the data with normal distribution. Stu-
dent'’s t-test was used for the analysis of parametric data and the
Mann-Whitney U test for nonparametric data in the intergroup
comparisons. In the correlation analysis, the Pearson test was
used for the parametric data, and the Spearman correlation test
was used for the nonparametric data. All statistical analyses were
performed using the SPSS for Windows version 20.0 package
program (IBM Statistical Package for Social Sciences Statistics,
Armonk, NY, USA). The data with a p-value <0.05 were consid-
ered significant.

RESULTS

The distribution of age according to groups was found to be
63.15£8.90 years for Group 1 (ED patients) and 61.63+8.01 years
for Group 2 (control) (p=0.101). There were no differences be-
tween the groups in terms of lung disease, hypertension, smok-
ing, and alcohol use (p>0.05). Heart disease and diabetes mel-
litus were more common in patients with ED than the control
group. This difference was statistically significant (p<0.001 and
p=0.002, respectively). The distribution of the groups was similar
in terms of the measurements of BMI and waist circumference
(p>0.05) (Table 1). The distribution of Mg among the diabetic and
non-diabetic patient groups was 1.86+0.19 and 2.00+0.17 mg/
dL, respectively (p<0.001). The presence of hypertension or car-
diac disease did not affect serum Mg levels (p>0.05).

The serum Mg level for Group 1 and Group 2 was found as
1.94+0.20 and 2.00+0.17 mg/dL, respectively (p=0.008). Simi-
larly, there was a relation between the serum Mg level and the
SHIM-5 score (p<0.05). The distribution of serum calcium values
according to the groups was found as 9.60+0.60 and 9.60+0.50
mg/dL, respectively (p=0.47). The distribution of the cholesterol
value according to the groups was found as 203.93+40.91 and
201.68+41.36 mg/dL, respectively (p=0.64). The distribution of
fasting blood glucose according to the groups was found as

Table 1. Demographic characteristics of the ED group and
the control group

Group 1 Group 2

Group (n=155) (n=189) o)
Age, (years) (mean=SD) 63.15£8.90 61.63+8.01 0.101
BMI 27.95+5.79 27.74+£5.04 0.71
Waist circumference, (cm) 99.64+9.88 103.98+8.91 0.42
Diabetes mellitus, (n)% 42 (27.1) 25(13.4)  0.002*
Pulmonary disease, (n)% 16 (10.3) 20 (10.6) 0.53
Hypertension, (n)% 64 (41.3) 63 (33.7) 0.17
Heart disease, (n)% 45 (29) 24 (12.8) <0.001*
Smoking, (n)% 74 (47.7) 96 (51.3) 0.51
Alcohol consumption, (n)% 16 (10.4) 15 (8) 0.45

SHIM-5 12.75+4.24 19.59+3.52 <0.001*

*: (p<0.05)

SD: standard deviation; BMI: body mass index; SHIM: Sexual Health Inventory
for Men

Table 2. Distribution of serum parameters of the groups

Group 1 Group 2

Group (n=155) (n=189) p
Mg mg/dL (average) 1.94+0.20 2+0.17 0.008*
Cholesterol® 203.93+40.91 201.68+41.36 0.64
FBS? 116.60+44.21 104.77£14.08 0.02*
WBC: 6.94+1.74 6.58+1.43  0.04*
CRP® 0.15+0.29 0.13+0.32 0.66
Neu/Lym 1.95+0.9 1.70+0.97 0.30
Ca 9.60+0.60 9.60+0.50 0.47

2 median+IQR, b: mean=SD, *: (p<0.05)

FBS: fasting blood sugar; WBC: white blood cells; CRP: C-reactive protein; Neu/Lym:
neutrophil-lymphocyte ratio; SD: standard deviation

116.60+44.21 and 104.77£14.08 mg/dL, respectively, and this
change was statistically significant (p=0.02). The CRP, WBC, and
Neu/Lym ratios were measured as inflammatory markers. The
CRP was found as 0.15+0.29 and 0.13+0.32 mg/dL for Group 1
and Group 2, respectively (p=0.66). Likewise, the Neu/Lym ratio
was 1.95+0.90 and 0.13+0.32, respectively (p=0.30). The WBC
values measured as inflammatory markers were 6.94+1.74 and
6.58+1.43 for Group 1 and Group 2, respectively. The WBC score
was found to be increased in Group 1, and this increase was sta-
tistically significant (p=0.04) (Table 2).

DISCUSSION

To the best of our knowledge, our study is the first one to ex-
amine the relationship between Mg and ED. In this study, it was
determined that the serum Mg level in patients with sexual dys-
function decreased in comparison to the control group.



The erection depends on the sexual stimulation that initiates the
synthesis of NO and other endothelial factors that cause relax-
ation in the smooth muscles of the arteries carrying blood to the
erectile tissues (8-10). For this reason, endothelial integrity plays
an important role in penile erection physiology. It plays a role in
the synthesis of various endothelial compounds such as NO, in
addition to many other functions, such as providing the function-
al integrity by lining the inner part of the vein, preservation of the
vascular permeability, non-adhesion of the elements in blood to
the vascular surface, and inhibition of thrombus formation in the
vascular system (11). Therefore, any factor that causes endothelial
dysfunction may initiate the ED development process. Cardio-
vascular diseases (CVD) are also known to develop on the basis
of endothelial dysfunction. It has also been shown that aging and
diseases such as, hypertension, hypercholesterolemia, diabetes
and obesity, which cause endothelial dysfunction, are frequently
found in the etiology of both diseases. In the light, ED and CVD
are considered to be two different findings of the same systemic
disease (12, 3). This association was first brought forward by Mon-
torsi et al. (13). The authors reported that ED-related problems
occurred in these patients at least 3 years before the onset of
coronary artery disease. In addition, a correlation between ED
and the severity of vascular diseases and mortality due to vas-
cular diseases (stroke, heart failure, myocardial infarction, etc.)
was also reported (14, 15). As a result, any factor that causes the
development of vascular diseases can also trigger the ED devel-
opment process.

Recently, Mg, known as a cofactor for many enzymes, has been
associated with the emergence of many diseases. Mg is also a
Ca antagonist (16). Studies have suggested that there is a close
relationship between Mg and vascular diseases and that it has a
protective effect against vascular diseases. Such as endothelin-1,
this effect has been associated with suppressor effect against
many factors showing agonistic effect in the development of
vasoconstriction (17-19). In the case of endothelial damage, it
also blocks abnormal coagulation by binding specific coagula-
tion factors such as Ca (20). The control of abnormal coagula-
tion is important in terms of many factors such as the viscosity
of the blood, the maintenance of adequate blood flow to the
tissues, and the inhibition of the development of atherosclerotic
plagues. In a study conducted on this subject, Turgut et al. (21)
investigated the relationship between Mg and the progression
of atherosclerosis. The authors reported that Mg has a protective
effect in the progression of atherosclerosis (21).

Another cause of endothelial or vascular dysfunction is vascular
calcification (VC). VC develops in vascular smooth muscle cells,
and it can lead to atherosclerosis or vascular dysfunction. Stud-
ies in this regard have reported that Mg has a protective effect
against VC (22, 23). VC can explain the common cause of ED in
the group with a low Mg level in our study. Previous studies have
shown a close relationship between VC and ED. In one of these
studies, Chiurlia et al. (24) reported that VC was more frequently
observed in patients with ED compared to the control group. In
another study, Yaman et al. (25) examined the relationship be-
tween coronary artery calcification and ED, and they found a
correlation between coronary artery calcification and ED and the
severity of ED. In the results of this study, it is seen that the Mg
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level is important for a healthy vascular structure and endothelial
function. In our study, VC may be responsible for the develop-
ment of ED. However, in our study, the VC-related data of the pa-
tients could not be reached, which is one of the study limitations.

Another reason for the relationship between Mg and ED in this
study may be related to the effect of Mg on the vascular smooth
muscle contraction. Vascular tonus plays a critical role in ensuring
adequate blood flow to the tissues. During sexual stimulation,
the relaxation in the smooth muscles of the arteries that supply
blood to erectile tissues is important for erection (26). Studies
on this subject have reported that Mg plays an important role in
vascular tonus by the Ca-channel blockade in vascular smooth
muscle cells (27, 28). In addition, the relationship has been re-
ported between reduced Mg levels and abnormal growth of vas-
cular muscle cell, muscle contraction, inflammation, and fibrosis
(29). Therefore, the decrease in Mg level may reduce blood flow
by causing vasoconstriction in blood vessels carrying blood to
the erectile tissue.

Other studies have suggested that Mg levels correlate with insu-
lin resistance, diabetes mellitus, hypertension, vascular disease,
and metabolic syndrome (30, 31). These results are supported
by other researchers. In these studies, the serum Mg level was
reported to have decreased in patients with metabolic syndrome
in comparison to the control group (32). For this reason, it has
been suggested that Mg supplementation may protect against
these diseases. In a study conducted on this subject, Song et al.
(33) examined the effect of Mg supplementation on hypertension
for 10 years. The authors reported that Mg supplementation has
a protective effect against hypertension. In another study, Shah-
bah et al. (34) reported that diabetes and worsening lipid profile
in children correlated with low Mg levels. In our study, serum Mg
levels in diabetic patients were found to be significantly reduced
compared to non-diabetic patients. Mg may contribute to the
development of ED in relation to the metabolic syndrome. The
development of ED in the group with a low Mg level supports this
view in our study.

In some studies, a correlation was established between Mg lev-
els and inflammatory changes. Thus, Ata et al. (35) in their study
indicated that serum Mg levels decreased in smokers in the in-
flammatory process, which they showed with a CRP increase. Al-
though not statistically significant in our study, CRP levels in the
ED group were found to be higher than in the control group. In
another study, Evangelopoulos et al. (36) compared serum Mg
levels with high-sensitivity (hs)-CRP levels in obese patients. They
found an inverse relationship between the Mg level and the hs-
CRP level. As a result, the authors reported that Mg supplemen-
tation could be useful in terms of the inflammation suppression.
These study results clearly support the relationship between Mg
and a low-level inflammatory process. It is also well known that
an inflammatory milieu is an effective factor in all stages and in
the progression of the atherosclerotic process (37). In short, the
subclinical inflammatory process may affect endothelial func-
tions, leading to the development of ED. An increase in the WBC
value in the ED group, which has been found in our conclusions
and which suggests an inflammatory process, supports this view.
Similarly, the Neu/Lym ratio was also found to be increased in
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the ED (+) group compared to the non-ED group, although it
did not reach a statistical significance. It has been reported in
previous studies that there is a relationship between the onset
or severity of ED and the inflammatory markers. There is chronic
inflammation in the pathogenesis of the metabolic syndrome, as
well, and studies have shown that inflammatory markers increase
in diabetic and obese patients (11).

In our study results, it was observed that the ED complaints
were more frequent in the group with low Mg than in the control
group. We do not precisely know the reason for this. A disorder
related to the relaxation that occurs in the smooth muscles of the
arteries carrying blood to the erectile tissues may be endothelial
dysfunction or a defect in the release of vasodilator compounds
such as NO secreted from the endothelium. It may also be due
to subclinical inflammation caused by the Mg deficiency or due
to vascular disorder caused by metabolic syndrome. The dem-
onstration of Mg's protective effect against vascular diseases in
studies supports this view. In short, we think that a complicated
pathologic process that develops as a result of magnesium defi-
ciency and ends with endothelial dysfunction is associated with
the development of ED.

There are some lacking fields in this study. The main limitations
are that it is a retrospective study with a low number of patients
and that the results were reported from a single center. In addi-
tion, only the serum Mg level has been measured in this study,
and its intracellular value is not known.

CONCLUSION

This study determined that the serum Mg level was decreased in
patients with ED compared to the control group. We think that a
vascular endothelial disorder that occurs with the decrease in the
serum Mg level creates a favorable environment for the develop-
ment of ED. In addition, new studies can be planned in the future
to examine whether the complaints will regress after determin-
ing the serum Mg value in these patients and supporting those
patients with low levels. In addition, the serum Mg value can be
used as a marker for the pre-detection of risky patients. However,
there is a need for more extensive studies to be conducted in this
regard to fully clarify this issue.
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