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Abstract: 
      Benign prostatic hyperplasia (BPH) is one of the most common disease and major 

cause of morbidity in elderly men which may lead to bladder outflow obstruction and 

lower urinary tract symptoms (LUTS). Although sex steroid hormones play 

fundamental roles in prostate growth, their clinical significance is not completely 

clear. In the present study we assessed whether serum hormones levels as  markers of 

prostate disease.  This study includes (40) patients with benign prostatic hypertrophy 

and (40) control group with age rang (41-79) and (42-71) years respectively. The 

following biochemical investigations have been studied: Testosterone, Estradiol (E2), 

and Prostatic Specific Antigen (PSA) levels using ELISA method which correlated 

with the disease. Also body mass index (BMI), the prostate size by digital rectal 

examination (DRE), flow rate, and American Urology Association Symptoms Index 

(AUASI), of the patients which correlate hormones levels with age.   The testosterone 

concentrations were significantly lower in patients with BPH than control group 

(p≤0.05), while the Estradiol and PSA concentrations were significantly higher in 

patients with BPH than control group (p≤0.05). The net result is a significant decrease 

in the T/E2 ratio allowing the imbalance between androgens and estrogen regulation 

of prostate growth to shift towards estrogen dominance. It has been proposed that 

increased estrogenic stimulation of the prostate in the aging male may lead to 

reactivation of growth and subsequent hyperplasia transformation 
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Introduction: 
    Benign prostatic hyperplasia (BPH) 

is one of the most common disease and 

major cause of morbidity in elderly 

men which may lead to bladder 

outflow obstruction and lower urinary 

tract symptoms (LUTS)
 
[1]

 
. Although 

the pathogenesis of BPH is not well 

understood, it is probably linked to 

age-related changes in hormonal and 

other growth-regulatory factors that 

affect prostate growth and volume [2] 

.Though some males start to have 

prostatic hyperplasia after the fourth 

decade of life, it is not known why 

some develop it earlier and some males 

do not develop it at all. However, the 

overall incidence increases with age
 
[3] 

and its prevalence reaches about 90% 

in men in their 80s, of whom only a 

proportion suffer from urinary 

symptoms. Medical and conservative 

treatments are used in management, 

but most patients eventually need 

surgery to get rid of the troublesome 

symptoms of prostatism. Until recently 

little has been known about the 

etiopathology and risk factors for this 

disease
 

[4]. Studies on the 
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etiopathology and risk factors seem 

insufficient and are derived mainly 

from animal rather than human studies
 

[3].  PSA is aglycoprotien that acts as a 

serine protease, of 33,000 MW. It 

contains 7% carbohydrate and is found 

almost exclusively in the epithelial 

cells of the prostate
 
[5]. One possible 

biologic role of PSA is to lyse the clot 

of the ejaculate, however, it is yet not 

known why this clotting and lysing 

mechanisms are important to 

reproductive physiology
 

[6]. Serum 

PSA is a powerful predictor of natural 

history of BPH. PSA values of more 

than 1.4 ng/ml reflect heightened risk 

of disease progression in middle aged 

and elderly men
 
[7].     Testosterone 

and estrogens play important roles in 

prostate growth and function, and 

many scientists have hypothesized that 

the slow decline in serum testosterone 

levels or the decreasing ratio of 

testosterone to estrogen that begins in 

midlife are factors in BPH 

pathogenesis
 
[2].                                                           

     Androgens in males rise steadily 

followed by a slow decline in the mid-

30s
 
[8]. After the 40s, the levels of 

androgens either remain constant or 

there is a slow decline with age. 

Though androgens, estrogens and their 

relative concentrations in the 

peripheral circulation are related to 

prostatic hyperplasia
 

[9], it is not 

understood why prostatic hyperplasia 

develops in that period of life when 

serum androgens and probably 

estrogens in the peripheral circulation 

are relatively lower. Whether there are 

any change in androgens and other sex 

steroid concentrations in those who 

develop prostatic hyperplasia is also 

not clear
 
[3]. It is important to find out 

whether there is any change in the sex 

steroid levels in prostatic hyperplasia. 

In addition, the age related changes in 

those hormones after 40 years of age 

need to be examined.  

     The present study aim to determine 

whether there is any change in the 

concentration of Testosterone, 

Estradiol in prostatic hyperplasia and 

also to determine to what extent these 

hormones change with age. 
 

Materials and Methods: 
       For this study, 40 BPH patients 

had been selected and 40 well-matched 

males without BPH as control group 

from the inpatient and outpatient of 

AL_Yurmok Hospital located in the 

city of Bagdad, Iraq during December 

2011 to April 2012. Detalid medical 

and urological examinations were done 

on each subject before inclusion. 

Control  samples were drawn from 40 

men who had no more than 5 missing 

American urology association 

symptoms index (AUASI) values, no 

less than 11 Qmax, no more than 33cm
3
 

of volume prostate, no surgical or 

medical treatment for BPH, and no 

report of a physician diagnosis of BPH.  

Participants completed a previously 

validated baseline questionnaire that 

assessed LUTS severity from questions 

similar to those in the AUASI, and a 

composite symptom index score was 

estimated. Participants also voided into 

a portable urometer to measure peak 

urinary flow rate. Also prostate volume 

was determined by digital rectal 

examination. The clinical and 

laboratory characteristics of the 

patients group and control groups are 

shown in (Table 1).    Venous blood 

samples were collected from each 

subjects at the morning (9-12am), 5 ml 

of blood were obtained by vein 

puncture using a 10 ml disposable 

syringes. The blood sample was left for 

15 minute to clot at room temperature, 

and then separated by centrifugation at 

(3000 rpm) for (5 min) then serum was 

collected. Serum was divided into three 

aliquots; in an Eppendroff tubes and 

stored in the freezer (-20) C
0
 until 

laboratory analysis. Laboratory assays 
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were done within 3monthes of 

collection. Serum samples were 

assayed for testosterone (T)( Monobind 

Inc, USA Kit), estradiol (E2)( DRG 

Instruments GmbH, Germany Kit), 

prostatic specific antigen (PSA)( 

Diagnostic Automation, INC, USA 

Kit).Each Kit was supplied with 

instruction for hormone assay by 

ELISA (USA).   Analysis of data was 

carried out using the available 

statistical package of SPSS-18 

(Statistical Packages for Social 

Sciences- version 18 "PASW" 

Statistics). 
 

Results: 
       The present study have found a 

significant difference in the mean 

serum concentration of testosterone, 

E2, and PSA between BPH patients and 

control groups (Table 2), (Figure 1, 2, 

3). Combining the patients group and 

control group, no significant 

correlation was found in testosterone, 

estradiol, with age. (Table 3), (Figure 

4, 5). 
 

Table (1) Clinical profile of patients and control groups. 
Parameters  Patients group (n=40)  Control group (n=40) 

Age(year) 60.85±9.24 51.02±3.42 

BMI(kg/m
2
) 28.41±4.77 28.03±4.14 

Prostatic symptom score 16.05±6.26 2.86±1.18 

Volumeof prostate(cm3) 49.55±8.63 25.12±3.27 

Qmax 7.65±1.59 13.30±1.34 

 Values as mean±SD 

 

Table (2) The mean±SD of Serum testosterone, estradiol, and prostatic specific 

antigen levels for BPH patients and control groups. 

Parameters  Patients group(n=40) Control group(n=40) P value 

Testosterone(ng/ml)  2.89±1.89 4.12±1.34 0.002* 

E2(pg/ml) 45.83±38.13 17.08±10.35 0.0001* 

PSA(ng/ml) 2.85±1.58 1.02±0.62 0.0001* 

T/E2 ratio 0.123±0.172 0.328±0.224 0.0001* 

*significant at p<0.05  

 

 
Fig. (1): The mean of serum PSA (ng/ml ) for BPH  patients and control groups. 
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Fig.(2): The Mean of  serum testosterone  (ng/ml ) for BPH  patients  and control  

groups . 

 

 
Fig.(3): The Mean of serum Estradiol (E2) (pg/ml ) for BPH  patients and control 

groups. 

 

Table (3):- Correlations of testosterone, and estradiol with age. 

Parameters  Correlation coefficient  P value  

T(ng/ml) -0.084 0.605 

E2(pg/ml) -.087 0.595 

PSA(ng/ml) 0.304 0.057 
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Fig.(4):- Correlation between Testosterone (T) levels and age in patients with BPH 

. 

 
Fig.(5):- Correlation between Estradiol (E2) levels and age in patients with BPH. 

 

 
Fig.(6):- Correlation between Prostatic Specific Antigen(PSA) levels and age in 

patients with BPH. 
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Discussion: 
      Serum PSA is primarily a tissue-

specific marker. PSA is a valuable 

index of BPH disease risk. After 

prostate cancer is excluded PSA is a 

reasonable clinical surrogate marker 

for prostate volume [10]. Men with 

large prostate glands have high PSA 

and are at increased risk for BPH 

disease progression
 
[11, 12].

 
Therefore, 

PSA is also a marker for BPH risk 

disease as shown in current study 

(table 2), (figure 1), (figure 6).    
     In the present study there have 

been found a significant association as 

shown in (table 2), (figure 2) in serum 

testosterone level in benign prostatic 

hyperplasia. These results agree with 

earlier studies where high serum 

testosterone levels were associated 

with lower BPH risk. Kristal et al.
 
[2] 

reported the same results for androgens 

concentration as in current study. In 

fact, most of the recent studies found 

strong change in serum testosterone 

concentration in prostatic hyperplasia. 

Prehn
 
[13] also reported that with low 

testosterone, the normal milieu might 

be varied enough to disrupt the normal 

growth and maintenance of  prostatic 

tissue, while compensatory hyperplasia 

arises when the prostate atrophies 

might lead to cell mutations and 

consequent selection of androgens-

independent aggressive prostate cell 

growth. Two studies have found that 

high testosterone was associated with 

reduce lower urinary tract symptoms
 

[14]. Ansari MAJ et al. [3] reported 

that there was no significant change in 

serum levels of testosterone, estradiol, 

in clinical BPH as compared with age-

matched asymptomatic males with a 

normal-sized prostate. Meigs et al. and 

Gann et al. [8,15] found no association 

between serum sex hormone levels and 

development of BPH. In the study by 

Marberger et al where clinical BPH 

was found to occur in elderly males 

with different baseline serum 

testosterone, ranging from low to high 

normal levels [16].  Estrogen action 

may be viewed in two different ways, 

the systemic endocrine effects via the 

pituitary that indirectly lower 

androgens levels and the direct local 

effects exerted via intra-prostatic 

estrogen receptors
 
[17].  Estradiol-2, 

the major biologically active estrogen, 

is a metabolite of testosterone, and in 

adult men about 80% of it originates 

from aromatization of testosterone, 

especially in adipose tissue, while less 

than 20% of circulating estradiol is 

secreted by testis [17]. Current study 

found as shown in (table1), (figure 3), 

that estradiol was significantly 

associated with BPH[2, 15]. In 

contrast, Gann et al. [15] reported a 

positive association between estradiol 

and incident BPH surgery but only 

among men with low testosterone and 

only after control groupling for 

estrone, which suggests that the strong 

collinearity of estrone and estradiol 

may have yielded an unstable 

statistical model. Rohrmann et al.
 
[18] 

reported a positive association of 

estradiol with lower urinary tract 

symptoms. The prostate expresses both 

estrogen receptor (b) (in epithelium, 

where it inhibits growth) and estrogen 

receptor (a) (in stroma, where it 

promotes growth). There is little 

evidence that estrogen receptor (a) has 

a role in BPH[20], and thus a growth-

inhibitory effect of estradiol could be 

consistent with reduced BPH 

risk[21,22]. It is also possible that a 

high estradiol level simply reflects a 

high testosterone level, because 

estradiol in older men is almost 

exclusively formed by aromatization of 

testosterone. Other studies [19-23] 

observed that abdominal obesity is a 

risk factor for BPH, because abdominal 

obesity also increases estradiol levels.  

  A few studies reported an altered 

androgens-estrogen ratio in benign 

prostatic hyperplasia,[24,25] the 
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present study found the same results in 

this study as show in (Table 2)
 
. The 

net result is a significant decrease in 

the T/E2 ratio allowing the imbalance 

between androgens and estrogen 

regulation of prostate growth to shift 

towards estrogen dominance. It has 

been proposed that increased 

estrogenic stimulation of the prostate 

in the aging male may lead to 

reactivation of growth and subsequent 

hyperplasia transformation [26].      

Most studies support our findings as 

shown in 
 
(Table 3),(figure 4) of no 

change in serum T with age
 
[3];while 

few studies report a slow decline of 

andrsogens in aging males
 
[27,28]. In 

contrast to those studies where an age 

related decline of androgens were 

reported
 

[29, 30].  Despite a few 

studies indicating a significant 

association of estradiol with age [27, 

31], the present study showed that no 

significant association between 

estradiol with age as show in (table 3), 

(figure 5).          In summary, the serum 

levels of T and E2 in the present study 

were associated with clinical BPH as 

compared with age-matched 

asymptomatic males with a normal size 

of prostate. In addition, there is no 

significant age-related change in serum 

testosterone, E2 in the males without 

any systemic diseases. 
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تقدير التيستوستيرون والاسترادايول وبعض الدلائل في مصل المرضى العراقيين 

 المصابين بتضخم البروستات الحميد

 
 

نور الهدى غازي محمد*                     **فيحاء مقداد خليل *           احسان علي الشمري
   

                                                                                                                      
 *قسم الكيمياء /كلية العلوم للبنات      

مستشفى  اليرموك/قسم البولية ,بغداد,العراق**   

 

 الخلاصة:
 الوفيات عندسببا رئيسا من أسباب و شيوعا أكثر الأمراض هو واحد من (BPH) الحميد تضخم البروستات

 على الرغم من أن.  (LUTS) ونقصان حجم البول المثانة تدفق انسداد مما قد يؤدي إلى السنكبار  الرجال

 تماما,ة غير واضح السريرية أهميتهاو, البروستات نمو أساسيا في تلعب دورا الستيرويدية الجنسيةات الهرمون

 .مرض البروستات الحميد كدالات على هرمونات المصل ما إذا كانت مستويات فقد تم في هذه الدراسة تقييم
( رجل اصحاء البنية  (40تمت مقارنتهم بو البروستات الحميد تضخمب مريضا مصابا   (40)تشمل  هذه الدراسة

, التيستوستيرونمستويات  تم قياس سنة على التوالي.  (42-71)و  (41-79)تراوح معدل العمر مابين

البروستاتا  , حجم  (BMI) كتلة الجسم مؤشر قياسو .(ELISAبأستخدام طريقة )  PSAو, (E2)ألاستراديول

 الهرمونات مع تقدم العمر.التغير ب.وكذلك مقارنة  AUASI التدفق ,, ومعدل السونار بجهاز

تضخم ب المرضى المصابين  في أقل بكثير هرمون التيستوستيرون مستوياتالى أن   توصلت هذه الدراسة 

 ( وE2هرمون ألأستراديول) مستويات(, في حين أن p<0.05) ضابطةمقارنة بالمجموعة ال البروستاتا الحميد

PSA  ( كانت أعلىp<0.05) تضخم البروستات الحميد مقارنة بالمجموعة الضابطة.ب المرضى المصابين في 

مما يسمح بأختلال التوازن بين هرمون   T/E2حصيلة النتائج تشير الى حدوث انخفاض كبير في نسبة 

والذي يؤدي الى سيطرة هرمون الاستروجين.علما ان زيادة هرمون الاستروجين عند  وجينالاندر-الاستروجين

 كبار السن يحفز تقدم نمو البروستات مما يؤدي الى تضخمها.    
 

 

    
 


