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ABSTRACT—gnign Prostatic Hyperplasia (BPH) is the most frequent disease in elderly men, but the exact
hogenic mechanism of the disease is still largely unknown. The etiology of infect that induces
inflammation plays an important role in the pathomechanisms of BPH. Propionebacterium acnes (P. acnes)
is a microorganism that is often found in prostate tissues. We investigate the frequency of P. acnes and its
relationship with prostate inflammation in patients with BPH. Cross-sectional research was conducted in
several hospitals in Indonesia. A total of 50 BPH patients undergoes the procedure of tmnsurethrg resection
of prostate, DNA examination of P.acnes with Multiplex Touchdown PCR, and the examination of IL-6 and
IL-8 by ELISA. Of the 50 patients underwent the examination of the PCR, 14 (28%) were positive P. acnes
and 36 (72%) were negative P. acnes. Histopathological examination results revealed that all patients with
BPH and prostatitis (100%) show the increasing level of [L-6 with an average of 490.5 + 242.2 il while
level of IL-8 had an average of 118.3 + 50.4 pg/ml. With statistiffj tests, it was obtained that there was a
significant association between gEcnes and the increased level of IL-6 and IL-8. The present study provide
turther evidence for the role of P.acnes in prostate inflammation. P. acnes can be a contributing agent by
triggering cell proliferation.

Keywords— Benign prostatic hyperplasia, prostatitis, P. acnes. interleukin-6, interleukin-8.

1. INTRODUCTION

Benign Prostatic Hyperplasia (BPH) is described as an increase in the total number of stromal and epithelial
cells in the prostate gland. BPH is associated with the symptoms of the lower tract that impact the quality of
one's life and interfere with daily activities. BPH is a chronic disease most commonly found in elderly male
populations [1.2].

Aging and androgen hormones play a role in the (mlopment of BPH but its pathogenesis is still unclear. The
obtained data shows that the inflammatory factor has an important role in the pathogenesis of BPH which can
worsen the clinical symptoms [3 4].

The origin of chronic prostate inflammation is still unclear and may occur due to multiple stimuli working
simultaneously. Different sources of prostatic inflammation hag#een proposed including bacterial infections
(Escherichia coli), viruses (hwman papillomavirus, human herpes simplex virus and cyiomegalovirus),
sexually transmitted organisms (Neisseria Gonorrhoeae, Treponema Pallidum, Chlamydia trachomatis, and
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Trichomonas Vaginalis). dietary factors, hormones. autoimmune response. and urine reflux. Although the

prevalence of inflammatory prostate or prostatitis is high, the exact cause is unclear [4.5].

Some bacteria that are sometimes found in the prostate incl quecies from Escherichia, Chlamydia,
Neisseria. and Staphylococcus genus. Recently, it is also reported that Propionibacterium acnes (P. acnes) is
detected with high frequencies in prostate tissues of patients with prostatitis and prostate carcinoma [6.7].

Anaerobic positive gram bacteria P. agggs can be found in the sebaceous follicles of human skin. P.acnes is
one of the pathophysiological factors which play a role in the formation of acne vulgaris [8]. P. acnes also
identified has immunostimulatory activity. Other study indicates that P. acnes is not fnun healthy prostate
tissues but it is more often found in prostate cancer [7]. Cell culture research illustrates that P. acnes poses a
strong inflammatory response to the prostate cells and initiates a cellular transformation [9.10].

The purpose of this research is to investigate the role of P. acnes, IL-6 and IL-8 in benign prostatic hyperplasia
with inflammation.

2. MATERIAL AND METHODS s

All men patients who were diagnosed with BPH carried out the procedure of transurethral resection of the
prostate. Prostate tissue samples went through histopathological examination with HE (hematoxylin-eosin)
staining, Polymerase Chain Reaction (PCR) for detect DNA P. acnes and IL-6 and IL-8 in ELISA procedure.
Of 50 samples, the result of histopathology is BPH with prostatitis.

16 |
2.1 Detection of P. acnes DNA

Prostate tissue samples were drawn using transurethral resection procedure. Samples were stored at -70° C
and then sample transferred to laboratory for analysis. The DNA from tissue was extract in a 25 pL reaction
mixture containing 1 pL silica-guanidiniggisothiocyanate purified previous method [11,12]. Detection of P.
acnes gene by using specific primer of PA-F 5-AAGCGTGAGTGACGCEAIATGGGTA-3" and PA-R 5-
CCACCATAACGTGCTGGCAACAGT-3'gRfR reaction was performed for 40 cycles at 94°C for 30 s, 54°C
for 60 s, and 72°C for 1 min. followed by an extension step of 72°C for 5 min using The CFX Connect system,
Biorad Laboratories instrument [13].

2.2 Electrophoresis

Every 10 pl of the amplification product was mixed with 5 pl of loading solution. Once well-blended, each
one was inserted into the 2% agarose gel wells that are immersed in the tank containing the TBE buffer.
Furthermore, electrophoresis was run for 1 hour with a constant voltage of 75 volts. After 1 hour, the
electrophoresis was stopped and a gel lifted to be observed under UV rays. The result was categorized as
positive if the DNA band exists and negative if there is no DNA band in the gel [13].

2.3 Measurement IL-6 and IL-8 soluble secretion

To measure the capability of P. acnes modulating proinflammatory mediators, secreted IL-6 and IL-8 were
Efgasured by ELISA. The samples were analyzed using IL-6 and IL-8 kits ( LSBio lifespan Biosciences, Inc,
USA) according to the manufacturer’s instructions. The concentration was determined by measuring the
optical density at wave length of 450 nm on a spectrophotometer (ELISA reader Biorad, USA).
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2 4 Statistical analysis

All analyses and graphics were performed using IR SPSS Statistics software (SPSS). Mann—WTﬁt:m and
Independent t test were used for comparison. All results are presented as mean = SD. A two-sided p<0.05
defined as statistical significance

3. RESULTS

3.1 Isolation of P. acnes from prostate tissue .nnples

In this study, the researchers obed 50 BPH patients undergoing a trans-urethral resection of the prostate
(TURP) procedure. Previously, patients will be excluded from the study if they meet the exclusion criteria
including symptoms of acute prostatitis, prostate Exjcer and previous prostate surgery. Prior to the procedure
of TURP, the subjects underwent blood sampling for the examination of IL-6 and [L-8 and with antimicrobial
prophylaxis given. At the time of TURP, researcher conducted the extraction of “inner” tissue specimen
randomly with approximately 1-2 gr and through sterile way with the resectoscope and was stored in the L6
tube then wanransferred to the laboratory to further perform histopatho]o@(ami nation and PCR. A PCR
examination was established to detect P. acnes in prostate tissue sample. The characteristics of the study
sample are illustrated in Table 1. PCR revealed the presence of P. acnes in 14 (28%) samples of BPH with
prostatitis. The subject age of study was 68.2 + 8.9 years old ranged from 51-85 years old patients. The
sample’s prostate size is around 64,2 + 31,4 mm. The level of [L-6 increases with an average of 490.5 +£242.2
pg/ml while level of IL-8 has an average of 118.3 + 504 pg/ml.

Variable N Mean + SD
Age (years) 50 682+8.9
Volume Prostate (mm) 46 642+314
P.acnes (n,% )
Positive 14 280
Negative 36 720

iator Proinflammatory
IL-6 (pg/ml) 50 4905 +242.5
IL-8 (pg/ml) 50 1183505

Table 1. Characteristics of men with benign prostatic hyperplasia

3.2 ?he association EP. acnes, IL-6 and IL-8 soluble
In Table 2. it shows the association of proinflammatory cytokine IL-6 and IL-8 with P. acnes bacteria. The
level of IL-6 is significantly higher in positive bacteria (mean 790.6 = 70.9 pg/ml) than in negative bacteria
(mean 373.7 = 173.8 pg/ml). This indicates a significant association between the P. acnes bacteria and high
IL-6 levels (p< 0.001). Similarly, the level of IL-8 is significantly higher in positive bacteria (mean 175.6 +
15.1 pg/ml) than in negative bacteria (mean 96.0 + 40.6 pg/ml). This indicates a significant association
between the bacteria P. acnes and high [L-8 levels (p <0.001).
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Cytokine P.acnes N Mean SD P

IL-6 Positive 14 790.6 70.9 <0.001
Negative 36 373.7 173.8

IL-8 Positive 14 175.6 15.1 <0.001
Negative 36 96.0 40.6

Table 2. Association P. acnes with IL-6 and IL-8 in benign prostatic hyperplasia
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Figure 2. Level of TL-8 from prostate cell with and without infected P. acnes

4. DISCUSSION

The number of subjects with positive P. acnes in this study was 14 (28%) and the number of negative P. acnes
was 36 (72%) samples. Previous study reported that there weﬂ’. acnes as much as 35% in the primary isolate
of prostate cancer. Furthermore, simarly also reported that P. acnes as the predominant microorganism was
found in prostate tissues after the transurethral resection of the prostate of BPH patients [ Ifg§4]. All of the
subjects (100%) in this study are benign prostatic hyperplasia with chronic prostatitis. A Study on the
prevalence of inflammation and benign prostatic hyperplasia in Asians and Caucasians found more than 70%
of inflammation existed on autopsy [3]. It can be considered that inflammation of the prostate is caused by
multifactor. As it is known that various bacteria, as well as viruses and fungi, have been found in the prostate
but no study has reported that it is associated with asymptomatic prostate inflammation [15]. The association
between BPH and intraprostatic inflammation was first proposed based on the histological existerfig of
hyperplastic nodules and chronic inflammatory infiltrates in a high proportion of BPH tissues [16]. Thus,
chronic inflammation is believed to support the process of fibromuscular growth in BPH

P. acnes induces up-regulation cytokine IL-6 and IL-8

Interleukin 6 (IL-6) is a multi-functional eytokine that is pr@ced by a range of cells and plays a central role
in host defenses mechanisms. It is now known that IL-6 in a pleiotropic cytokine that is produce by a variety
of cells and acts on a wide range of tissues secreting of growth inducing, growth inhibitory and differentiation
inducing effects, depending on the nature of the target cells [17]. The rate of IL-6 in this study was 490.5 +
2422 pg/ml. In normal homeostatic conditions, IL-6 ]eve]ﬁre usually low. However, the response to a
stimulus. e.g. inflammation, causes the cells to produce IL-6. IL-6 is a potent inflammatory cytokine that
exhibits functional pleiotropy in numerous cell types. It is released not only by inflammatory cells, but also
prostate stromal cells and prostate cancer cells [ 18].

m’demiolngical studies were found an increase in IL-6 in BPH patients under the age of 65. Evidence sug@ggts
that IL-6 also contributes to the progressivity of prostate cancer. Other study, reported an increase in IL-6
levels ingmjtients with Hormone refractory prostate cancer compared to normal control [19]. In vitro P. acnes
induces the secretion of IL-6 and IL-8. IL-8 secretions are mediated through the TLR-2 [20]. Some studies
have proved that P. acnes can stimulate monocytes and endothelial cells to secrete proinflammatory cytokines
througd@TLR-2 [21]. Even TLR-4 and TLR-9 are influential in the immune modulatory effect by P. acnes
[22]. study found a significant positive association between P.ggnes and high levels of IL-6. Based on
this result, it can be assumed that P. acnes triggers the stﬂulatiﬂn of immune response and can inducea
production of proinflammatory cytokine IL-6. Similarly, in vitro studies showed that P. acnes induces the
increase secretion of [L-6 and [L-8 in prostate epithelium cells [20]. Although the average IL-8 count in this
study was 118.3 + 50.5, which is lower than the average ratmc IL-6 but this study found a significant positive
association between P. acnes and increased levels of IL- 8. [L-8 is a pminﬂammw cytokine that is secreted
by the prostate epithelium cells involved in the chemotaxis of the leudgElytes. Elevated levels of IL-8 were
found in the prostate tissue of BPH patients and were extremely hjgj in BPH patients with chronic prostatitis.
The results of this research support theories suggesting that IL-8 plays an important role in the development
of the prostate and plays a role in prostate growth mechanisms that are part of tissue remodeling or
regeneration in response to inflammation [23,24].
The secretion of IL-6 and IL-8 is the center of recruitment and differentiation of mac@ages and neutrophil
in inflammatory tissues [25]. Other study, reported that P. acnes induces an increase in the expression of IL-
8 in endothelial cells of hair follicles related to epidermal hyperplasia and follicular hyperkeratosis on acne
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vulgaris and psnrs [26]. Similarly. the research was indicated that the prostate epithelium significantly
contributes to the increase in the expression of [L-6 and IL-8 locally when it was infected with P. acnes and
provides side effects by increasing proliferation and angiogenesis activities with autocrine and or endocrine
mechanisms [20,25].

5. CONCLUSION

This study provides further evidence of the role of P. acnes in benign prostatic hyperplasia (BPH) by revealing
that men with BPH will likely be infected by P. acnes Prostate compared to men without this illness. Further
cell-based experiments indicate that P. acnes can be a contributing agent by triggering cell proliferation and
secretion of IL-6 and IL-8. A prospective study is required to prove these findings so that the results will have
an impact to prevent disease progressivity and to develop therapeutic strategies to implement in the future.
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