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A B S T R A C T

Glucuronidation is a major pathway for elimination of exogenous and endogenous compounds such as en-
vironmental carcinogens and androgens from the body. This biochemical pathway is mediated by enzymes called
uridine diphosphoglucuronosyltransferases (UGTs). Null (del/del) genes polymorphisms in UGT2B17, and
UGT2B28 and D85Y single-nucleotide polymorphism (SNP) of UGT2B15 have been reported to increase the risk
of prostate cancer. The goal of this study was to determine the association of mentioned genetic variants with the
risk of prostate cancer.

We investigated the copy number variations (CNVs) of UGT2B17 and UGT2B28 loci and the association
between rs1902023 polymorphism of UGT2B15 gene in 360 subjects consisted of 120 healthy controls, 120
prostate cancer (PC) patients and 120 benign prostatic hyperplasia (BPH) patients. No association was detected
for the mentioned polymorphisms and the risk of PC. However, a significant association was detected between
UGT2B17 copy number variation and BPH risk (OR = 2.189; 95% CI, 1.303–3.675; p = 0.003). Furthermore,
we observed that the D85Y polymorphism increases the risk of BPH when analyzed in combination with the copy
number variation of UGT2B17 gene (OR = 0.135; 95% CI, 0.036–0.512; p = 0.003).

Our findings suggest that the D85Y polymorphism of UGT2B15 and CNVs in UGT2B28 and UGT2B17 genes is
not associated with prostate cancer risk in Iranian patients. To our knowledge, this is the first report that im-
plicates the role of CNV of UGT2B17 gene in BPH.

1. Introduction

Mainly, prostate diseases can be divided into three groups: 1)
prostate cancer, 2) benign prostatic hyperplasia, and 3) prostatitis.
Prostate cancer, which is the third most common cancer among Iranian
males (Pakzad et al., 2016), is considered as the second most common
malignancies in men all around the world and is recognized as a major
public health problem (Cimino et al., 2016). BPH is the most prevalent
age-related pathophysiological conditions of prostate gland, occurring
approximately 80% of men over age 70 years (Roehrborn, 2005; Taheri
et al., 2017b).

It has been recognized for many years that androgenic steroid
hormones, including testosterone and dihydrotestosterone (DHT), are

important for prostate growth and function (Wilding, 1991; Khvostova
et al., 2015). Hence, androgenic hormone imbalance is considered to be
an important risk factor for both mentioned diseases (Bauman et al.,
2006; Cuzick et al., 2014; Kpoghomou et al., 2013). Levels of these
hormones are influenced by individual genetic predisposition and en-
vironmental factors (Kral et al., 2011). So far, many studies have been
done on genetic variations related to steroid hormone metabolism to
clear their role in prostate cancer. In recent years, a growing body of
evidences proposed that uridine UGTs genes are involved in the an-
drogenic hormone metabolism (BELANGER et al., 2003; Labrie et al.,
2006; Belledant et al., 2016; Gauthier-Landry et al., 2015). These genes
encode enzymes that are responsible for the process of glucuronidation,
a major androgen metabolic pathway (SCHäNZER, W., 1996;
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BELANGER et al., 2003). The glucuronidation reaction consists of
transfer of the glucuronosyl group from UDP-glucuronic acid to active
androgen (DHT) and inactive metabolites of DHT, androsterone (ADT)
and androstane -3α-DIOL (3α-DIOL) (Gauthier-Landry et al., 2015).

The UGT2B subfamily has seven functional enzymes (Mackenzie
et al., 2005). According to previous investigations, three UGT2B classes
of enzymes (UGT2B15, UGT2B17, and UGT2B28) (Turgeon et al., 2001)
are primarily involved in the metabolism of steroids and wide variety of
endobiotic and xenobiotic substrates (Nagar and Remmel, 2006; Miners
and Mackenzie, 1991). Recently, a series of case-control studies have
investigated the association of these gene polymorphisms with the risk
of PC (Grant et al., 2013; Vidal et al., 2013).

A common genetic polymorphism in UGT2B15, D85Y, that includes
G-to-T point mutation, resulting in an aspartate to tyrosine substitution
in codon 85 (D85Y) (Levesque et al., 1997) has shown altered androgen
clearance in prostate (Chouinard et al., 2008; Vidal et al., 2013). In
comparison to Y85 variant, D85 variant has a lower Vmax of glucur-
onidation for its substrates 3α-DIOL and DHT (Hajdinjak and
Zagradišnik, 2004; Grant et al., 2013; Jakobsson et al., 2006; Levesque
et al., 1997; Chouinard et al., 2008). Some of previous studies (Grant
et al., 2013; MacLeod et al., 2000; Park et al., 2004) have shown that
DD genotype could increase the risk of prostate cancer by increasing
higher exposure of the gland to androgen hormones. Whereas, others
did not. Thus, to explain these contradictory results, Xiao Zhong and
colleagues (Zhong et al., 2017) performed a meta-analysis and sug-
gested that the UGT2B15 D85Y gene variant is protective against
prostate cancer. Based on this report, the plausible hypothesis that
explains the protective mechanism is that the variant may has enhanced
ability to metabolize DHT and thus reduce the risk of prostate cancer by
decreasing the testosterone levels.

The findings show that another type of germ line polymorphism, the
Copy number variation (CNV), play an important role in human dis-
eases (Zhang et al., 2009; Furuya et al., 2015). Germ line CNV as a
functional polymorphism in UGT2B17 and UGT2B28 has been proposed
to be a possible PC risk factor. (Karypidis et al., 2008; Park et al., 2006)
However, little attention has been paid to the potential role of CNV of
UGT2B28 in the risk of prostate cancer. Previous findings revealed that
the urine testosterone concentrations is different between subjects
stratified by UGT2B17 CNV genotypes, where lower mean concentra-
tion was observed in people with two deleted UGT2B17 alleles in
comparison to those who carry one copy of the gene (Jakobsson et al.,
2006; Juul et al., 2009).

In overall, mentioned UGT2B variants have been evaluated in re-
lation to prostate cancer risk, with inconsistent findings (Gsur et al.,
2002; Hajdinjak and Zagradišnik, 2004; MacLeod et al., 2000; Park
et al., 2004; Park et al., 2007; Setlur et al., 2010; Park et al., 2006;
Olsson et al., 2008; Karypidis et al., 2008). For example, some studies
have shown that null genotype of UGT2B17 gene is linked to increased
risk of PC in African-American and Caucasian races (Park et al., 2006;
Karypidis et al., 2008). Whereas some other investigators have shown
no association (Gallagher et al., 2007; Vidal et al., 2013). Discrepancies
could have been due to the genetic heterogeneity of the populations
studied, as well as variable sample sizes of these populations (Vidal
et al., 2013).

Unlike prostate cancer, almost no publication is available in the
literatures to discuss for the potential association of UGT2B genetic
polymorphisms with the risk of BPH. The current case-control study
was carried out to determine the potential association of UGT2B15,
UGT2B17, and UGT2B28 genetic polymorphisms with the risk of PC by
comparing the genotypes in the three under study groups of PC pa-
tients, BPH and healthy controls.

2. Materials and methods

2.1. Subjects

In a case-control study, 360 peripheral blood samples including 120
samples from PC patients, 120 samples from BPH patients and 120
samples from healthy individuals were recruited from Shohadai-E-
tajrish, Labbafinezhad, and Vali-e-asr hospitals. All participants pro-
vided written consent and a personal questionnaire covered smoking
consumption, body mass index (BMI), PSA level, family history of
cancer (All subjects in this research had not family history of Prostate
cancer) and detailed medical history.

Patients with PC were selected by using standard clinical procedure
of diagnosis including biopsy of the prostate tissue. The exclusion cri-
teria for BPH patients were prostate volume smaller than 25 cm3. In
control subjects, health status was based on normal result of Digital
Rectal Examination, PSA levels< 4 ng/ml with no lower urinary tract
symptoms (LUTS). All subjects were older than 45 years old and were
aged matched in the studied groups. Also, all patients who received
hormonal treatment or radiotherapy before radical prostatectomy were
excluded from the study. The present study was approved in the ethics
committee of Shahid Beheshti University of Medical Sciences
(IR.sbmu.msp.REC.1395.171).

2.2. Genotyping of the UGT2B15 D85Y polymorphism

Genomic DNA from peripheral blood samples were obtained using
salting out method. The presence of D85Y polymorphism which converts
aspartic acid (D) to tyrosine (Y) at position 85 was investigated by PCR-
RFLP method, using forward primer 5′CTGTGGAAAGGTGCTAGT3′ and
reverse primer 5′ GAATTTTCAGAA GAGAATCTTCCAGAT3′ (Bioneer,
South Korea) (Hajdinjak and Zagradišnik, 2004). The reactions were car-
ried out using Ampliqon Taq 2× red master mix (Ampliqon, Denmark).
The thermal program consisted of an initial denaturing at 95 °C for 5 min,
followed by 30 cycles at 95 °C for 30 s; 52.5 °C for 45 s; and 72 °C for 30 s
with a final extension at 72 °C for 7 min. The expected length of PCR
products was 215 base pair (bp). 5 μl of each PCR product was digested
with 1 U of Sau3AI restriction enzyme (Fermentas, Hunover, MD, USA) at
37 °C overnight. Digested products were separated on 12% polyacrylamide
gel electrophoresis (PAGE). The expected fragments resulting from the
restriction digestion were 215-bp bands that attributed to the UGT2B15
85YY. The appearance of three different fragments of 215/187/28-bp
bands corresponded to the UGT2B15 85DY, and two fragments of 187/28-
bp showed to be corresponded to the UGT2B15 85DD.

2.3. Genotyping of the UGT2B17 copy-number variation

In order to detect the CNV in UGT2B17 gene, to pairs of primers
were used, including UGT2B17-forward: 5′-TGAAAATGTTCGA
TAGATGGACATATAGTA-3′ and UGT2B17-reverse: 5′-
GACATCAAATTTTGACTCTTGTAGTTTTC-3′ primers (located in the
known deleted region and produce a 173 bp PCR product in the absence
of deletion); and UGT2B17-del-forward: 5′-TGCACAGAGTTA
AGAAATGGAGAGATGTG-3′ and UGT2B17-del-reverse: 5′-GATCATCCT
ATATCCTGACAGAATTCTTTTG-3′ primers (located outside of the
known deleted region and produce a 893 bp PCR product in the pre-
sence of deletion) (He et al., 2009). PCR condition for amplification of
the UGT2B17del allele started with an initial denaturation temperature
at 93 °C for 5 min, and 30 extra cycles including: Denaturation at 94 °C
for 30secods, annealing at 48.2 °C for 30s, replication at 72 °C 35 s and
final extension at 72 °C for 5 min. The presence or absence of PCR
products were examined by 2% agarose gel.

2.4. Genotyping of the UGT2B28 copy-number variation

We determined the variations of the UGT2B28 gene copy number as
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previously described. Primers used to detect UGT2B28 gene (according
to (Menard et al., 2009)):

Forward: 5′-ATGACGCATTCACTCTTAAACTC-3′
Reverse: 5′-CAATTGTGTAGCCAGGAGTGAAGCA-3′
342 bp
Primers used to detect UGT2B28 deletion (according to (Menard

et al., 2009)):
Forward: 5′-ATAAAGCTGGAAACAGTCATCCT-3′
Reverse: 5′-ATTAGGACTAGCAGTAACCATTA-3′
450 bp
PCR reactions were conducted in a Bioer Gene Touch thermal cycler

with following conditions: Denaturation at 95 °C for 5 min, the extra
35 cycles at 95 °C for 45 s, 45 s at 56 °C and 45 s at 72 °C and a final
extension at 72 °C for 5 min.

3. Statistical analysis

Chi-square test and One-Way ANOVA test were applied for cate-
gorical and continuous variables, respectively, to assess whether there
are any statistically significant differences between subjects. Binary
logistic regression analysis was used to compute the odd ratios (ORs)
with 95% confidence intervals (CIs). The association of the UGT2B17,
and UGT2B28 null genotypes (del/del) and D85Y polymorphism with
the disease was calculated separately followed by joint analysis. In joint
analysis (Choubey et al., 2013), the low activity genotype, D85Y (DD),
and null genotype of UGT2B17 were added together and compared with
those having both the high activity genotype, D85Y (YY), and intact
form (ins/ins) of UGT2B17 gene (Table 4). Similarly, the numbers of
individuals having both null genotype of UGT2B17 and low activity
genotype, D85Y (DD), were compared with those having ins/ins or ins/
del form of UGT2B17 and DY or YY genotypes of UGT2B15 gene
(Table 4). Deviation of the genotype frequency from the Hardy-Wein-
berg equilibrium was tested using Chi-square analysis. Reported p-va-
lues were two-sided and p-values of< 0.05 were considered as statis-
tically significant. All statistical analysis were done using SPSS 18
windows statistical package.

4. Results

4.1. Characteristics of subjects

The demographic characteristics of study subjects are summarized
in Table 1. The ages mean (± SD) of patients with PC or BPH and
controls were 67.97 ± 7.93, 67.29 ± 8.37 and 66.10 ± 8.29 years,
respectively (p = 0.202). There was no statistical difference in BMI
between the three groups (p = 0.094). BPH subjects prostate volume
were significantly larger than PC patients (p < 0.001). A significant
difference in smoking status was found between patients with cancer
and healthy controls (p = 0.013). The mean of total serum PSA level
was significantly higher in PC (20.54 ng/ml) and BPH (5.92 ng/ml)
than healthy individuals (2.09 ng/ml) (p < 0.001).

4.2. UGT2B17, UGT2B28 and UGT2B15 polymorphisms association with
PC risk

Our study investigated the association of polymorphisms in
UGT2B17, UGT2B28, and UGT2B15 genes with susceptibility to PC.
Table 1 shows the frequencies of CNV polymorphisms in the UGT2B17
and UGT2B28, and rs1902023. The odds ratio (OR) and 95% con-
fidence intervals are shown in Table 2 and Table 3. We have not found
any association between the null genotype (del/del) of UGT2B17 and
UGT2B28 genes with prostate cancer. Furthermore, no statistically
significant association was observed between DD genotype from D85Y
polymorphism with prostate cancer (Tables 2 and 3).

The UGT2B17 del/del and del/ins genotypes were significantly
more frequent in the BPH group (65%) compared to the healthy

Table 1
Demographic characteristics and genotype frequencies of study groups.

Control (n = 120) BPH (n = 120) PC (n = 120) p Value

Characteristics
Agea 66.10 ± 8.29 67.29 ± 8.37 67.97 ± 7.93 0.202
BMIa 24.09 ± 4.22 24.95 ± 3.39 25.04 ± 3.51 0.094
PSAa(ng/

mL)
2.09 ± 1.08 5.92 ± 4.04 20.54 ± 27.57 < 0.001

Smoking status
Non smokers 80 (%67) 67 (%55.83) 61 (%50.83) 0.04
Current or

former
smokers

40 (%33) 53 (%44.17) 59 (%49.17)

Prostate
volume

not available 62.65 ± 22.53 49.25 ± 23.06 < 0.001

Gleason score
6≥ NAb NAb 62 (%51.7)
6 < NAb NAb 58 (%48.3)

Genotype n (%)
UGT2B28
Ins/ins 88 (%73.3) 87 (%72.5) 90 (%75)
Ins/del 27 (%22.5) 29 (%24.2) 27 (%22.5)
Del/del 5 (%4.2) 4 (%3.3) 3 (%2.5)

UGT2B17
Ins/ins 66 (%55) 43 (%35.8) 53 (%44.2)
Ins/del 49 (%40.8) 57 (%47.5) 59 (%49.2)
Del/del 5 (%4.2) 20 (%16.7) 8 (%6.7)

UGT2B15
DD 44 (%36.6) 30 (%25) 47 (%39.2)
DY 65 (%54.2) 64 (%53.3) 63 (%52.5)
YY 11 (%9.2) 26 (%21.7) 10 (%8.3)

a Mean ± SD.
b Not applicable.

Table 2
Distribution of UGT2B28 and UGT2B17 copy number variants in BPH, PC and controls.

groups No deletion Deletiona p-value OR (95% CI)

Independent analysis
UGT2B28
Controls
(n = 120)

88 (% 73.3) 32 (% 26.7) Ref. –

BPH (n = 120) 87 (% 72.5) 33 (% 27.5) 0.885 1.043 (0.590–1.843)
PC (n = 120) 90 (% 75) 30 (% 25) 0.768 0.917 (0.514–1.634)
PC vs. BPH – – 0.660 0.879 (0.494–1.563)
PC vs. BPH
+ controls

– – 0.673 0.897 (0.543–1.482)

UGT2B17
Controls
(n = 120)

66 (%55) 54 (%45) Ref. –

BPH (n = 120) 43 (%35) 77 (%65) 0.003 2.189(1.303–3.675)
PC (n = 120) 53 (%44) 67 (%56) 0.094 1.545 (0.929–2.571)
PC vs. BPH – – 0.188 0.706 (0.420–1.186)
PC vs. BPH
+ controls

– – 0.822 1.052 (0.677–1.635)

a Ins/del + del/del.

Table 3
Distribution of UGT2B15 D85Y genotype in BPH, PC and controls.

Groups DD DY + YY p-Value OR (95% CI)

Independent analysis
UGT2B15
Controls (n = 120) 44 (%37) 76 (% 63) Ref. –
BPH (n = 120) 30 (%25) 90 (%75) 0.051 1.737 (0.997–3.027)
PC (n = 120) 47 (%40) 73 (% 60) 0.690 0.899 (0.534–1.515)
PC vs. BPH – – 0.019 0.518 (0.298–0.899)
PC vs. BPH
+ controls

– – 0.115 0.692 (0.438–1.094)
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subjects (45%) (OR = 2.189; 95% CI, 1.303–3.675; p = 0.003)
(Table 2). The UGT2B15 DY and YY genotypes were significantly more
common in the BPH group (75%) compared to cancer patients (60%)
(OR = 0.518; 95% CI, (0.298–0.899; p = 0.019)). However, the UG-
T2B15 DY and YY genotypes were not significantly different between
BPH group (75%) and healthy controls (63%) (OR = 1.737; 95% CI,
(0.997–3.027; p = 0.051) Table 3). The ORs for the combined effect of
UGT2B15 and UGT2B17 genotypes are presented in Table 4. We found
that the existence of both null genotype (del/del) of UGT2B17 and DD
genotype of UGT2B15 considerably increase the risk of BPH (Table 4).
The level of association was strong when null genotype of UGT2B17 and
DD genotype of D85Y were compared with those having either ins/ins
form of UGT2B17 and YY genotype of UGT2B15.

5. Discussion

In addition to normal growth and development of prostate gland,
development of BPH and PC depends on androgens metabolism and
function (Carson and Rittmaster, 2003; Taheri et al., 2017a). In general,
have been proposed as a causal mechanism in the BPH formation and in
the initiation and progression of prostate cancer (Krieg et al., 1979;
Siiteri and Wilson, 1970; Geller et al., 1976; Belis, 1980). Through
glucurinidation, three UGT2B classes of enzymes (UGT2B15, UGT2B17,
and UGT2B28) prevent the accumulation of androgens in the prostate
(Nadeau et al., 2011). Due to the importance of androgens in the
prostate development and diseases, in the current study, we examined
the association of CNV polymorphisms in UGT2B17, UGT2B28, and
rs1902023 of UGT2B15 and the risk of prostate cancer. However, there
are many conflicting data about the association of the two former
mentioned genetic variations and the risk of the disease.

Since UGT2B enzymes accelerate the elimination of androgens from
the prostate, the lack or reduced amount of enzymes increase the risk of
prostate cancer (Rane, and EKSTRöM, L., 2012; Wei et al., 2009).
Karypidis et al. (Karypidis et al., 2008) reported an association between
UGT2B17 polymorphism and the risk of prostate cancer in Caucasian
population. They showed that individuals carrying ins/ins genotype of
UGT2B17 had a significantly decreased risk of prostate cancer. Ad-
ditionally, they also found that individuals with deletion of one allele
had a dramatically lower mRNA levels in the prostate. Based on Park
et al. (Park et al., 2006) report, associations of UGT2B17 polymorph-
isms and increased risk of prostate cancer are linked to ethnicity.

Although, Asian was reported to have a higher prevalence (67–85%)
of UGT2B17 deletion polymorphism rather than Caucasian but the in-
cidence rate of prostate cancer is 2–40 times lower among Asian than
Caucasian men (Terakura et al., 2005; Jakobsson et al., 2006; Lee et al.,
2016; Haqq et al., 2005). This observation may be explained by the
different levels of androgen in the studied subjects. It has been sug-
gested that the androgen level is different among racial/ethnic groups.
High levels of androgen may affect the role of UGT2B17 polymorphisms
in developing PC (Vidal et al., 2013). Moreover, the role of other

steroid-metabolizing enzymes should be considered in the regulation of
androgen levels (Park et al., 2006). Variations in the related coding
genes may also play an important role in pathogenesis of PC.

Consistent with previous reports in the literature, we were not able
to figure out any association between the studied polymorphisms and
the risk of prostate cancer.

To date, studies have shown whole gene deletion of UGT2B28 is less
common among populations than UGT2B17 gene deletion (Mostaghel
et al., 2016). The association between del/del genotype of UGT2B28
and the risk of cancers was shown in several studies. In Caucasian
colorectal cancer patients, no significant association was observed be-
tween UGT2B28 CNV and the disease (Angstadt et al., 2013). In a
Chinese study, the aberrant expression of UGT2B28 gene was reported
to play a role in progression of esophageal dysplasia in a chemopre-
vention trial (Joshi et al., 2006). Therefore, the gene was suggested as a
potential candidate in carcinogenesis. Previous studies found no asso-
ciation between prostate cancer risk and null genotype of UGT2B28
(Setlur et al., 2010; Lee et al., 2016). However, null genotype of UG-
T2B28 has been linked to a higher risk of biochemical PC relapse
(Nadeau et al., 2011).

There are several studies with controversial results about the asso-
ciation between UGT2B15 polymorphism (D85Y) and increased risk of
prostate cancer. Based on Le'vesque et al. (Levesque et al., 1997) report,
UGT2B15-Y85 allele has a twofold higher Vmax than UGTB15-D85 al-
lele. Although, according to the similar prevalence of the UGT2B15
alleles and similar kinetic value for DHT, 3α-DIOL and ADT, the effect
of both alleles on steroid metabolism has a little difference (is similar)
(Beaulieu et al., 1996; BELANGER et al., 1998). Our result found no
association between the UGT2B15 polymorphism (D85Y) and the risk
of prostate cancer consistent with some studies and inconsistent with
others. Hajdinjak et al. (Hajdinjak and Zagradišnik, 2004), found sig-
nificant association between UGT2B15 polymorphism (D85Y) and
Gleason grade of prostate cancer, although we were not able to re-
plicate their results. Gsur et al. (Gsur et al., 2002) observed no statis-
tically significant association between D85Y polymorphism of UG-
T2B15 and the risk of prostate cancer. However, due to the fact that the
BPH basically affected by androgen hormone and the role of the related
polymorphism (Hajdinjak and Zagradišnik, 2004), selection of BPH
patients as a control group was a key limitation of their study. In order
to obstacle this limitation our study was programmed to examine and
evaluate three separate groups of PC, BPH and healthy control groups
together.

Despite the obvious androgens importance as risk factors for BPH,
little is known about the polymorphisms of UGT2B genes that con-
tribute to the metabolism of these hormones and their role in BPH
creation. There is only a study that assessed the association between
polymorphisms of UGT2B15 D85Y polymorphism and the risk of BPH
(Gsur et al., 2002). The frequency distribution of alleles and genotypes
of UGT2B15 D85Y in BPH and PC showed similar pattern and no sig-
nificant difference was observed in the frequencies of alleles and gen-
otypes between BPH and PC in Gsur et al. report. Although, identifying
genetic differences between those subjected to BPH and PC would be
very important for elucidating causative factors for cancer develop-
ment, if hormonal factors were involved, such differences would be
expected to modify both entities (Hajdinjak and Zagradišnik, 2004). To
date, no studies have investigated the association of the UGT2B17 and
UGT2B28 CNVs polymorphism and the risk of BPH.

In our study, a significant association was observed between the
polymorphisms of UGT2B17 and the risk of BPH. We did not find any
significant association for UGT2B28 and the disease risk. Additionally,
we found no significant increased risk for BPH in men with low activity
genotype at D85Y (DD). But rather, we observed significant association
between UGT2B15 D85Y and BPH risk when it was analyzed in com-
bination with the UGT2B17 copy number variation. Given DHT detri-
mental role in the adult prostate in that it causes pathologic prostate
enlargement (Carson and Rittmaster, 2003), evaluation of variation in

Table 4
Distribution of joint UGT2B17 and UGT2B15 genotypes in BPH and controls.

Groups Del/del + DD Ins/ins + YY p-Value OR (95% CI)

Joint analysis
Controls 3 40 Ref. –
BPH 15 27 0.003 0.135 (0.036–0.512)

Groups Del/del
+ DD

Ins/del or ins/ins
+ DY or YY

p-Value OR (95% CI)

Joint analysis
Controls 3 117 Ref. –
BPH 15 105 0.008 0.179

(0.051–0.637)
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genes involved in DHT metabolism is required for effective therapeutic
approaches to BPH. Nowadays, an enzyme such as 5-α-reductase (5AR)
with outstanding role in androgen metabolism is used as a therapeutic
target in BPH patients (Parsons et al., 2010; Mostaghel et al., 2010;
Andriole et al., 2010). Hence, the study of UGT2B genes polymorphisms
as key enzymes in the androgens metabolism pathways is necessary.
Here, for the first time we report an association between UGT2B17 CNV
polymorphism and the risk of BPH in Iranian population.

In conclusion, our study provides the first evidence of null genotype
involvement in UGT2B17 as a risk factor for BPH. Also, we observed
that UGT2B15 D85Y polymorphism increased the risk of BPH when
analyzed in combination with the null genotype of UGT2B17.
Replication of our results in future with larger sample sizes may define
the UGT2B15 and UGT2B17 polymorphisms as new susceptibility
markers for BPH and clear the casual link between PC and BPH.
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