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Abstract

Aim: To evaluate the effects of metabolic profiles on lower urinary tract symptoms (LUTS) in men with erectile
dysfunction (ED).  Methods: A total of 75 impotent men aged 25–75 years old (mean 58.1 years) were included in
the study on a prospective basis.  Patients were evaluated with a complete history, physical examination, anthropometry
and metabolic profiles.  LUTS were assessed using the International Prostate Symptom Score (IPSS).  Results:
Overall, there was no correlation between the IPSS and continuous parameters.  However, when continuous variables
were categorized, some parameters were significantly associated with LUTS.  Patients with triglyceride level of
150 mg/dL or higher had more severe symptoms than those with tiglyceride levels less than 150 mg/dL (19.4 ± 2.4
vs. 14.3 ± 1.1, P = 0.033).  When 40 mg/dL was chosen as the high-density lipoprotein (HDL)-cholesterol cut-off
level, the IPSS was significantly different between the two groups divided by 40 mg/dL (19.4 ± 2.6 for HDL-choles-
terol < 40 mg/dL vs. 14.4 ± 1.0 for HDL-cholesterol ≥ 40 mg/dL, P = 0.042).  The area under the receiver operating
characteristic curve (AUROCC) of triglyceride was 65.7% (95% confidence interval [CI], 52.6%–82.3%; P = 0.034)
for severe LUTS. However, the AUROCC for ‘HDL-cholesterol’ was not significant (area, 65.4%; 95% CI, 48.2%–82.7%;
P = 0.062).  No other factors were determined to be significant in this regard.  Conclusion: The results of the present
study indicate that some metabolic profiles might influence LUTS in men with ED.  (Asian J Androl 2007 Mar; 9: 213–220)
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1    Introduction

According to National Cholesterol Education
Program, a patient with metabolic syndrome has three

or more risk factors consisting of the disorder of lipid
storage, insulin resistance and hypertension [1].  Esposito
et al. [2] reported that compared with age- and weight-
matched control subjects, patients with metabolic syn-
drome had increased prevalence of erectile dysfunction
(ED); moreover, there was an increase in prevalence of
ED as the number of components of metabolic syndrome
increased, suggesting that the cumulative burden of car-
diovascular risk might be central to the pathogenesis of
ED.  Conversely, ED can be considered a risk marker of
metabolic syndrome and its associated conditions [3, 4].
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Both lower urinary tract symptoms (LUTS) and ED
are common within a similar gender and age distribution
in older men, but there is little evidence to support a link
between LUTS and ED.  However, many community-
based studies reported a statistically significant associa-
tion between LUTS and ED [5–11].  Furthermore, re-
cent studies suggested that benign prostate hyperplasia
(BPH) is a component of the metabolic syndrome and
that BPH patients might share the same metabolic abnor-
mality with patients of metabolic syndrome [12–14].  In
addition, Poulakis et al. [15] reported that risk factors
for the occurrence of postoperative, newly reported ED
were diabetes and intraoperative capsular perforation.

Therefore, we suspected that metabolic profiles might
affect LUTS of impotent men.  To our knowledge,
however, it is unknown which profiles impact LUTS in
patients suffering from ED because previously such ef-
fects on LUTS have not been systemically investigated.
The present study was designed to evaluate the effects
of metabolic profiles on LUTS in men with ED.

2    Materials and methods

2.1  Patients
ED patients admitted urology outpatient clinic be-

tween January and December 2004 were recruited.  Pa-
tients who were eligible and willing to participate in the
study were assessed.  The eligibility criteria included:
aged 20 years or older and married with a stable and
heterosexual relationship in at least the past 6 months.
The exclusion criteria of this study included the use of
medications for the control of bladder symptoms, blad-
der tumors, bladder stones, urethral strictures, neuro-
genic bladder dysfunction and restricted mobility.  Pa-
tients were also excluded from the analysis if they had a
documented history or clinical symptoms of prostatitis,
prostate cancer, or prostatic intraepithelial neoplasia on
biopsy, serum prostate-specific antigen (PSA) levels in
excess of 20 ng/mL, history of prostate surgery or
radiotherapy, acute urinary retention or an indwelling
catheter, evidence of acute urinary infection (pyuria and
bacteriuria) on urinalysis, or if they had ever taken 5α-
reductase inhibitors.  A total of 75 men of 25–75 years
old (mean age 58.1 years) were included in the study on
a prospective basis.

2.2  Methods
At the initial visit, patients’ complete medical history

was evaluated, with a physical examination consisting of
digital rectal examination and standard blood test, includ-
ing serum PSA, serum fasting glucose level and lipid
profiles, such as concentrations of total cholesterol, high-
density lipoprotein (HDL)-cholesterol, low-density lipopro-
tein (LDL)-cholesterol and triglyceride.  Patients of 50 years
or older with suspicious results of digital rectal examina-
tion and/or elevated PSA levels in excess of 4 ng/mL also
underwent systemic sextant biopsies under transrectal
ultrasonographic guidance, using an 18-gauge needle fit-
ted to an automatic biopsy gun.  Hypoechoic lesions de-
tected on ultrasonography and areas corresponding to
palpable abnormalities on digital rectal examinations were
also biopsied.  Blood samples were separated, and then
frozen at –80ºC until used for analysis.  The body size of
patients, including height and body weight, was deter-
mined using an automatic instrument.  The body mass
index (BMI) of each patient was calculated as the body
weight in kilograms divided by the square of the height
in meters.  Information on demographic characteristics
was collected by questionnaire.  LUTS and symptom-
specific quality of life were assessed using the Interna-
tional Prostate Symptom Score (IPSS) and the IPSS
quality of life scores.  ED was defined as a consistent
inability to achieve or maintain penile erection sufficient
for satisfactory sexual performance.  Documented evi-
dence of ED included a medical history of at least 6-
month duration, physician records and objective testing,
if available.  Baseline sexual function was also evaluated
using the self-administered International Index of Erec-
tile Function (IIFE) [16].  The severity of ED was con-
firmed on the six-item erectile function domain (Erectile
Function domain score 6–25) [17].

2.3  Statistical analysis
Data are presented as mean ± SE or percentages,

according to the variables.  Correlations among continu-
ous variables (age, anthropometry and blood tests) and
the IPSS were determined using the Pearson correlation
test.  Statistical comparisons of continuous data were
performed using paired t-test or one-way analysis of vari-
ance (ANOVA) and the Armitage test for categorical data.
We assessed whether clinical parameters, including age,
anthropometry and metabolic profiles, are discriminative
for severe LUTS (IPSS = 20) using the area under the
receiver operating characteristic curve (AUROCC).  The
area under the curve is a suitable parameter to summa-
rize the overall discriminative or diagnostic value of a
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model and can range from 0.5 (flipping a coin, a useless
model) to 1.0 (perfect discrimination).  The larger the
AUROCC approached 100% (i.e. the more the receiver
operating characteristic [ROC] curve approached the up-
per-left corner), the greater the predictive power.  The
level of statistical significance was defined as P < 0.05
and all statistical tests were two-sided.  Statistical analy-
ses were performed using a commercially available analy-
sis program, SPSS version 10.0 (SPSS, Chicago, IL,
USA).

3    Results

The mean age of the studied patients was 58.1 years,
and their mean PSA level was 1.6 ng/mL.  All the pa-
tients enrolled in this study had ED (IIEF-EF domain
score 6–25).  Basic characteristics of patients are shown
in Table 1.  The results of Pearson’s correlation analysis
in 75 studied patients with ED are summarized in Table 2.
Overall, there was no correlation between IPSS scores
and continuous parameters.  When continuous variables
were categorized, some parameters were significantly
associated with LUTS.  Patients with triglyceride levels
of 150 mg/dL or higher had more severe symptoms than
those with triglyceride levels of less than 150 mg/dL
(19.4 ± 2.4 vs.  14.3 ± 1.1, P = 0.033).  When 40 mg/dL
was chosen as the HDL-cholesterol cut-off level, the IPSS
were significantly different between the two groups di-
vided by this level (19.4 ± 2.6 for HDL-cholesterol
< 40 mg/dL vs.  14.4 ± 1.0 for HDL-cholesterol ≥ 40 mg/dL,
P = 0.042) (Table 3).  Figure 1 presents the area under
the receiver operating characteristic curves for the dis-
criminative value of clinical parameters on severe
LUTS.  The AUROCC of triglyceride was 65.7% (95%
CI, 52.6%–82.3%; P = 0.034) for severe LUTS.  However,
the area under the receiver operating characteristics curve
for “HDL-cholesterol” was not significant (area, 65.4%;
95% CI, 48.2%–82.7%; P = 0.062) (data not shown).  No
other factors were determined to be significant in this re-
gard (data not shown).  The performance of sensitivity and
specificity at various triglyceride levels are shown in Table 4.
Using the standard cut-off of 150 mg/dL,  sensitivity of
44.4% and specificity of 85.0% were observed.

4    Discussion

With the growing life expectancy and absolute num-
ber of the elderly, studies on age-related diseases are

becoming increasingly important.  Therefore, the asso-
ciation between LUTS and sexual dysfunction has been
investigated.  In 2 011 French men aged 50–80 years,
Macfarlane et al. [5] found that the probability of sexual
dissatisfaction increased with the severity of LUTS.
Among 423 British men aged 40 years or older, Frankel
et al. [6] observed that sexual dysfunction was associ-
ated with a wide range of LUTS.  Terai et al. [18] also
reported that ED is highly prevalent among Japanese men
with LUTS and is significantly associated with the se-
verity of LUTS after controlling for age.  Several other
community-based studies using the IPSS and various male
sexuality questionnaires showed that a moderate to se-
vere IPSS is significantly associated with ED, with re-
ported age-adjusted odds ratios (OR) of 2.11 [7], 1.8–7.5
[8], 1.39 [9], 2.25 [10] and 2.05–5.75 [11], depending
on the severity of IPSS.

Therefore, ED and LUTS might have a common causa-
tive factor.  Although the mechanism underlying the rela-
tionship between lower urinary tract function and ED
remains unknown, four leading theories of how these
diseases interrelated are suggested: the nitric oxide (NO)
synthase/NO [19], autonomic hyperactivity effects on
LUTS and ED [20], increased Rho-kinase activation/
downregulation of endothelin-B receptor sites [21], and
prostate and penile atherosclerosis [22].  However, it is
unclear whether sexual dysfunction in older men is caus-
ally related to BPH or only a consequence of aging.
Blanker et al. [8] revealed that urinary flow rate and pros-
tate enlargement have no independent influence on ED.
Green et al. [23] also showed that ED is not associated
with prostate volume or maximal flow rate.

ED is more prevalent in men with metabolic syn-
drome [2].  Metabolic syndrome represents a constella-
tion of risk factors for cardiovascular disease.  Strong
epidemiological evidence links the subsequent risk of ED
to the presence of well-recognized risk factors for coro-
nary disease, such as increased body weight, diabetes,
cardiovascular disease, hypertension and dyslipidemia
[24–26].  All the major risk factors for cardiovascular
disease are associated with increased production of su-
peroxide radicals and other reactive oxygen species
(ROS), which, in turn, decrease NO bioavailability [27].
Abnormalities of this vasodilator system play an impor-
tant role in the pathophysiology of ED, as it is now
recognized that vascular disease of the penile arteries is
the most common cause of ED, accounting for up to
80% of cases [28].  Therefore, the earliest events in the
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Table 3. International Prostate Symptom Score (IPSS) according to
clinical parameters. P values are calculated by one-way analysis of
variance (smoking) or paired t-test (others). Data presented are
means ± SE or numbers (%). BMI, body mass index; PSA, pros-
tate-specific antigen; HDL: high density lipoprotein, LDL: low
density lipoprotein.

                              Mean IPSS          P value
Age (years) 0.702

< 55 15.2 ± 1.1
≥ 55 14.5 ± 1.3

Height (cm) 0.492
< 170 14.5 ± 1.1
≥ 170 15.7 ± 1.4

Weight (kg) 0.992
< 70 15.1 ± 1.1
≥ 70 15.0 ± 1.4

BMI (kg/m2) 0.679
< 25 14.7 ± 1.0
≥ 25 15.5 ± 1.6

PSA (ng/mL) 0.053
< 1.5 16.1 ± 1.3
≥ 1.5 11.1 ± 2.0

Fasting glucose (mg/dL) 0.208
< 110 13.4 ± 1.1
≥ 110 16.2 ± 2.0

Triglyceride (mg/dL) 0.033
< 150 14.3 ± 1.1
≥ 150 19.4 ± 2.4

HDL-cholesterol (mg/dL) 0.042
< 40 19.4 ± 2.6
≥ 40 14.4 ± 1.0

LDL-cholesterol (mg/dL) 0.748
< 100 16.7 ± 1.2
≥ 100 16.0 ± 1.6

Total cholesterol (mg/dL) 0.701
< 200 15.4 ± 1.2
≥ 200 14.7 ± 1.6

Smoking 0.846
Non-smoker 14.7 ± 1.0
Ex-smoker 14.8 ± 1.5
Smoker 16.0 ± 2.7

Alcohol 0.842
< One bottle/week 15.3 ± 1.2
≥ One bottle/week 14.9 ± 1.3

Cardiovascular disease 0.366
No 15.0 ± 1.0
Yes 11.2 ± 1.2

Hypertension 0.303
No 15.6 ± 1.1
Yes 13.8 ± 1.4

Diabetes mellitus 0.479
No 14.7 ± 1.0
Yes 16.2 ± 1.9

Table 2. Pearsons’s correlation analyses. IPSS: International Pros-
tate Symptom Score; BMI, body mass index; PSA, prostate-spe-
cific antigen; HDL, high density lipoprotein; LDL, low density
lipoprotein.

             IPSS
Correlation coefficient P value

Age (years) –0.175 0.132
Height (cm) 0.168 0.159
Weight (kg) 0.089 0.455
BMI (kg/m2) –0.014 0.906
PSA (ng/mL) –0.286 0.063
Fasting glucose (mg/dL) 0.099 0.467
Triglyceride (mg/dL) 0.216 0.103
HDL-cholesterol (mg/dL) –0.018 0.891
LDL-cholesterol (mg/dL) –0.020 0.894
Total cholesterol (mg/dL) –0.048 0.704

development of atherosclerosis (endothelial dysfunction)
are similar to the earliest events in the development of ED.

Recently, several investigators have examined the
association of components of the metabolic syndrome
with BPH.  Previous studies [12–14] demonstrated that
the prostate gland volume is related to components of
the metabolic syndrome, including non-insulin-dependent

Figure 1. Ability of ‘triglyceride’ to predict ‘severe lower urinary
tract symptoms (LUTS) (International Prostate Symptom Score
[IPSS] = 20)’. Solid line indicates a reference line. Dashed line
indicates ‘triglyceride’. Area under the receiver operating charac-
teristics curve for ‘triglyceride’ was 65.7%  (95%  confidence
interval, 52.6% to 82.3%; P = 0.034).
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diabetes mellitus, hypertension, obesity, low HDL-cho-
lesterol levels and high insulin levels.  These findings sug-
gested that metabolic profiles constitute risk factors for
the development of BPH and generate a hypothesis of a
causal relationship between metabolic profiles and the
development of BPH and of an increased sympathetic
nerve activity in men with BPH.  Furthermore, in the Third
National Health and Nutrition Examination Survey [29],
history of diabetes (OR, 1.67; 95% CI, 0.72 to 3.86) and
hypertension (OR, 1.76; 95% CI, 1.20 to 2.59) was posi-
tively associated with LUTS and men classified as hav-
ing three or more components of the metabolic syndrome
had increased odds of LUTS (OR, 1.80; 95% CI, 1.11 to
2.94).  These findings support the role for metabolic per-
turbations in the etiology of LUTS.

The main aim of this study was to evaluate the role
of metabolic profiles in LUTS in patients with ED.  In
our study, some metabolic parameters, such as triglyc-
eride and HDL-cholesterol levels, were associated with
LUTS and were the discriminative factors for severe
LUTS.  To our knowledge, this finding has not been
described previously.  The pathophysiological mecha-
nisms remain unclear, but there are several possible ex-
planations for our results.  Men with low HDL-choles-
terol levels have a larger prostate gland than those with-
out this condition [12] and men with fast-growing pros-
tate glands had lower HDL-cholesterol levels than those
with slow-growing prostate glands [13, 14].  In a re-
cent study, serum triglycerides emerged as the main
determinants of prostate gland volume in subjects with
prostate hypertrophy [30].  Furthermore, Lee et al. [31]
reported that the serum level of HDL-cholesterol
showed a biphasic association with moderate to se-
vere LUTS.  In a rabbit model, hypercholesterolemia

resulted in thickening and fibrosis of the prostate, chang-
ing its mechanical properties, and also impaired neuro-
genic relaxation in the prostate, although to a lesser extent
than chronic ischemia [32].  In addition, the effects of
impaired lipid metabolism on the contractile and relaxation
response of smooth muscles or smooth muscle cell de-
generation are well known [33, 34].  However, because
these studies were performed on subjects without sexual
dysfunction, further research is needed to clarify the un-
derlying mechanisms involved.

Limitations affecting our current findings must be
considered.  First, our study included only Korean men.
The population within each country differs culturally and
sociodemographically.  The results of studies of urinary
symptoms in specific countries might not be generally
applicable in other countries, because different countries
have different cultural backgrounds and specific health-
care delivery systems [35].  Second, using cross-sec-
tional methods might not allow definitive conclusions
about the causal link between the severity of ED and the
investigated variables.  In addition, our study was not a
community-based study.  Data from general practice
settings might have been preferable, although other bi-
ases might also present in these populations (e.g. the
volunteer bias).  In the absence of general practice data,
the results from clinical trials were used as the next best
available information.  Third, because this was a pilot
study, the sample size was small.  In our study, although
a trend of influence of some metabolic profiles on LUTS
was observed, no statistical significance was observed.
The lack of statistical significance might be a result of
the relatively small number of patients.  Therefore, fur-
ther study with larger sample size is necessary.  Finally,
the study did not include all demographic variables.  Be-
cause other sociodemographic and health status variables,
such as marital status and work situation, might affect
urinary symptoms, additional studies including these vari-
ables are needed.  Also, some factors that could be im-
portant causes of severe LUTS have not been included
in this study.

In this study, we found that some metabolic profiles
in patients with ED might influence LUTS.  These find-
ings suggest that early detection or correction of these
metabolic profiles might reduce the prevalence of LUTS
in men with ED.  However, although our study provides
some descriptive information on LUTS in patients suf-
fering from ED, the findings need to be confirmed in
larger epidemiological studies.

Table 4. Calculation of sensitivity and specificity using various
concentrations of the triglyceride levels.

Cut-off  (mg/dL) Sensitivity (%) Specificity (%)
  50 100.0   5.0
  75   83.3 30.0
100   66.7 52.5
125   50.0 77.5
150   44.4 85.0
175   38.9 85.0
200   27.8 87.5
225   22.2 90.0
250   11.1 92.5



Asian J Androl 2007; 9 (2): 213–220

.219.Tel: +86-21-5492-2824; Fax: +86-21-5492-2825; Shanghai, China

References

1 Expert panel on detection, evaluation, and treatment of high
blood cholesterol in adults.  Executive summary of the Third
Report of The National Cholesterol Education Program
(NCEP) Expert Panel on Detection, Evaluation, and Treat-
ment of High Blood Cholesterol in Adults (Adult Treat-
ment Panel III).  JAMA 2001; 285: 2486–97.

2 Esposito K, Giugliano F, Martedi E, Feola G, Marfella R,
D’Armiento M, et al.  High proportions of erectile dysfunc-
tion in men with the metabolic syndrome.  Diabetes Care
2005; 28: 1201–3.

3 Matfin G, Jawa A, Fonseca VA.  Erectile dysfunction: interre-
lationship with the metabolic syndrome.  Curr Diab Rep 2005;
5: 64–9.

4 Gunduz MI, Gumus BH, Sekuri C.  Relationship between
metabolic syndrome and erectile dysfunction.  Asian J Androl
2004; 6: 355–8.

5 Macfarlane GJ, Botto H, Sagnier PP, Teillac P, Richard F,
Boyle P.  The relationship between sexual life and urinary
condition in the French community.  J Clin Epidemiol 1996;
49: 1171–6.

6 Frankel SJ, Donovan JL, Peters TI, Abrams P, Dabhoiwala
NF, Osawa D, et al. Sexual dysfunction in men with lower
urinary tract symptoms.  J Clin Epidemiol 1998; 51: 677–85.

7 Braun M, Wassmer G, Klotz T, Reifenrath B, Mathers M,
Engelmann U.  Epidemiology of erectile dysfunction: results of
the ‘Cologne Male Survey’.  Int J Impot Res 2000; 12: 305–11.

8 Blanker MH, Bohnen AM, Groeneveld FP, Bernsen RM, Prins
A, Thomas S, et al. Correlates for erectile and ejaculatory
dysfunction in older Dutch men: a community-based study.  J
Am Geriatr Soc 2001; 49: 436–42.

9 Boyle P, Robertson C, Mazzetta C, Keech M, Hobbs R,
Fourcade R, et al. The association between lower urinary tract
symptoms and erectile dysfunction in four centres: the UrEpik
study.  BJU Int 2003; 92: 719–25.

10 Mak R, De Backer G, Kornitzer M, De Meyer JM.  Preva-
lence and correlates of erectile dysfunction in a population-
based study in Belgium.  Eur Urol 2002; 41: 132–8.

11 Nicolosi A, Moreira ED Jr, Shirai M, Bin Mohd Tambi MI,
Glasser DB.  Epidemiology of erectile dysfunction in four
countries: cross-national study of the prevalence and corre-
lates of erectile dysfunction.  Urology 2003; 61: 201–6.

12 Hammarsten J, Hogstedt B, Holthuis N, Mellstrom D.  Com-
ponents of the metabolic syndrome-risk factors for the devel-
opment of benign prostatic hyperplasia.  Prostate Cancer Pro-
static Dis 1998; 1: 157–62.

13 Hammarsten J, Hogstedt B.  Clinical, anthropometric, meta-
bolic and insulin profile of men with fast annual growth rates
of benign prostatic hyperplasia.  Blood Press 1999; 8: 29–36.

14 Hammarsten J, Hogstedt B.  Hyperinsulinaemia as a risk fac-
tor for developing benign prostatic hyperplasia.  Eur Urol
2001; 39: 151–8.

15 Poulakis V, Ferakis N, Witzsch U, de Vries R, Becht E.  Erec-
tile dysfunction after transurethral prostatectomy for lower
urinary tract symptoms: results from a center with over 500

patients.  Asian J Androl 2006; 8: 69–74.
16 Chung TG, Lee TK, Chung S, Lee MS, Kim YS, Ahn TY.  The

Korean version of the International Index of Erectile Function
(IIEF): reliability and validation study.  Korean J Urol 1999;
40: 1334–43.

17 Cappelleri JC, Rosen RC, Smith MD, Mishra A, Osterloh IH.
Diagnostic evaluation of the erectile function domain of the
International Index of Erectile Function.  Urology 1999; 54:
346–51.

18 Terai A, Ichioka K, Matsui Y, Yoshimura K.  Association of
lower urinary tract symptoms with erectile dysfunction in
Japanese men.  Urology 2004; 64: 132–6.

19 Uckert S, Kuthe A, Jonas U, Stief CG.  Characterization and
functional relevance of cyclic nucleotide phosphodiesterase
isoenzymes of the human prostate.  J Urol 2001; 166: 2484–
90.

20 McVary KT, Razzaq A, Lee C, Venegas MF, Rademaker A,
McKenna KE.  Growth of the rat prostate gland is facilitated
by the autonomic nervous system.  Biol Reprod 1994; 51: 99–
107.

21 Khan MA, Dashwood MR, Thompson CS, Auld J, Morgan
RJ, Mikhailidis DP.  Down-regulation of endothelin-B recep-
tor sites in cavernosal tissue of a rabbit model of partial blad-
der outlet obstruction: potential clinical relevance.  World J
Urol 1999; 17: 290–5.

22 Tarcan T, Azadzoi KM, Siroky MB, Goldstein I, Krane RJ.
Age-related erectile and voiding dysfunction: the role of arte-
rial insufficiency.  Br J Urol 1998; 82 (Suppl 1): 26–33.

23 Green JS, Holden ST, Bose P, George DP, Bowsher WG.  An
investigation into the relationship between prostate size, peak
urinary flow rate and male erectile dysfunction.  Int J Impot
Res 2001; 13: 322–5.

24 Feldman HA, Johannes CB, Derby CA, Kleinman KP, Mohr
BA, Araujo AB, et al. Erectile dysfunction and coronary risk
factors: prospective results from the Massachusetts male ag-
ing study.  Prev Med 2000; 30: 328–38.

25 Fung MM, Bettencourt R, Barrett-Connor E.  Heart disease
risk factors predict erectile dysfunction 25 years later: the
Rancho Bernardo Study.  J Am Coll Cardiol 2004; 43: 1405–
11.

26 Bai Q, Xu QQ, Jiang H, Zhang WL, Wang XH, Zhu JC.  Preva-
lence and risk factors of erectile dysfunction in three cities of
China: a community-based study.  Asian J Androl 2004; 6:
343–8.

27 Solomon H, Man JW, Jackson G.  Erectile dysfunction and
the cardiovascular patient: endothelial dysfunction is the com-
mon denominator.  Heart 2003; 89: 251–3.

28 Virag R, Bouilly P, Frydman D.  Is impotence an arterial
disorder? A study of arterial risk factors in 440 impotent men.
Lancet 1985; 1: 181–4.

29 Rohrmann S, Smit E, Giovannucci E, Platz EA.  Association
between markers of the metabolic syndrome and lower uri-
nary tract symptoms in the Third National Health and Nutri-
tion Examination Survey (NHANES III).  Int J Obes (Lond)
2005; 29: 310–6.

30 Zamboni PF, Simone M, Passaro A, Doh Dalla Nora E, Fellin
R, Solini A.  Metabolic profile in patients with benign prostate



.220.

Lower urinary tract symptoms and erectile dysfunction

http://www.asiaandro.com;  aja@sibs.ac.cn

hyperplasia or prostate cancer and normal glucose tolerance.
Horm Metab Res 2003; 35: 296–300.

31 Lee E, Park MS, Shin C, Lee H, Yoo K, Kim Y, et al. A high-
risk group for prostatism: a population-based epidemiological
study in Korea.  Br J Urol 1997; 79: 736–41.

32 Kozlowski R, Kershen RT, Siroky MB, Krane RJ, Azadzoi
KM.  Chronic ischemia alters prostate structure and reactivity
in rabbits.  J Urol 2001; 165: 1019–26.

33 Kim SC.  Hyperlipidemia and erectile dysfunction.  Asian J

Androl 2000; 2: 161–6.
34 Junemann KP, Aufenanger J, Konrad T, Pill J, Berle B, Persson-

Junemann C, et al.  The effect of impaired lipid metabolism on
the smooth muscle cells of rabbits.  Urol Res 1991; 19: 271–5.

35 Witjes WP, de la Rosette JJ, Donovan JL, Peters TJ, Abrams
P, Kay HE, et al. The International Continence Society “Be-
nign Prostatic Hyperplasia” Study: international differences
in lower urinary tract symptoms and related bother.  J Urol
1997; 157: 1295–300.

Edited by Prof. Gail S. Prins



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


