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ABSTRAcr~ Benign Prostatic Hyperplasia (BPH) is the most frequent disease in elderly men . but the exact 
lJIhogenic mechanism of the disease is still largely unknown. The etiology of infect., that induces 
inflammation plays an important role in the pathomechanisms of BPH. Propionebacterillm aClles (P. acnes) 

is a microorganism that is often found in prostate tissues. We investigate the frequency of P. acnes and it~ 

relationship with prostate inflammation in patient~ with BPH. Cross-sectional research was conducted in 
several hospitals in Indonesi a. A total of 50 BPH patient~ undergoes the procedure of transurethrd resection 

of prostate, DNA examination of P.acnes with MUltiplex Touchdown PCR. and the examination of 1L-6 tUld 
IL-S by ELISA. Of the 50 patients underwent the exmnination of the PCR. 14 (2S%) were positive P. aClles 
and 36 (72%) were negative P. acnes. Hi stopathological examination result~ revealed that all patients with 

BPH and prostatitis ( 100%) show the increa~ing level of rr... -6 with an average of 490.5 ± 242.2 aul while 
level of 1L-8 had an average of [[S. 3 ± 50.4 pg/ml. With statisti'l!l test~. it was obtained that there was a 
signilic~mt a~sociation between B Clles and the increased level of lL-6 and IL-S . The present study provide 
further evidence for the role of P.aclles in prostate inflammation. P. aClles can be a contributing agent by 

triggering cell proliferation. 

III 
Kcywords~ Benign prostatic hyperpla~ia. prostatitis. P. acnes. interleukin-6. interleukin-8. 

'L INTRODUCTION 

Benign Prostatic Hyperpht~ia (BPH) is described as an incre~l~e 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 11.21. 

II 
Aging and androgen hormones playa role in the . Iqllnem of BPH but it~ 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 13.41. 

IIiI 
rrhe ori&in of chronic prostate inl1ammation is still unclear and may occur due to mUltiple stimuli working 

simultaneously. Different sources of prostatic inflammation haGeen proposed including bacterial infections 
(Escherichia coli). viruses (hllman papil/olllavirus. hlllllan hellJeS simplex dr/IS and cytomegalovirus) , 
sexually transmitted organisms (Neisseria GOl1orrhoeae, Treponema PallidwlI, Chlamydia trachoma/is, and 

193 



Syahrir el.al. 20 19 1M] 

III 
Trichomo/las Vagil1a/is). dietary factors. honnOllcs. autoimmune responsc, and urine reflux. Although the 

prevalence of inflammatory prostate or prostatitis is high. the exact cause is Wlclear 145] . 

1m 
Some bacteria that are sometimes found in the prostate inclue pecics from Escherichia, Chlamydia, 

Neisseria. and Staphylococcus genus. Recently. it is also reported that Prop..iollibacierilllll aClles P. at'nes 1S 

dcteclc4 with high frequencies ~rostate tissues of ~tients....with p'rostatitis and prostate carcinoma 16.7J. 

1m 
Anaerobic positive gram bacteria P. aEl's can be found in the sebaceous follicles of human skin. P. aCl1es is 

one or the pathophysiological factors which playa role in the fonnation of acne vulgaris {8J. P. Genes also 

identified has immunostimulatory activity. Other study indicates that P. acnes is not fou l!!Ji n healthy prostate 

tissues but it is more often fourxl in prostate cmlcer PJ. Cell culture research illustrates that P. (Icne.~ poses a 

strong inflammatory response to the prostate cells and initiates a cellular tmnsfonnation (9. IOJ. 

m 
The purpose of thi s research is to investigate the role of P. aClles. IL-6 and IL-8 in benign prostatic hyperplasia 

with inflammation. 

l1li 
2. MATERIAL AND METHODS 

III 
All men patients who were diagnosed with BPH carried out the procedure of transurethral resection of the 

I!rostal!,j. Prostate tissue samples went through histopathological examination with HE (hematoxylin-eosin) 

staining. Pol ymem~e Chain Reaction (PCR) for detect DNA P. aClles and iL-6 and IL-8 in ELISA procedure. 

Of 50 samples. the result of histopathology is BPH with prostatitis. 

II!I 
2.1 Detectioll of P. acnes DNA 

Prostate tissue samples were drawn using transurethral resection procedure. Samples were stored at _70 0 C 

and then sample transferred to laboratory for analysis. The DNA from tissue was extract in a 25 III reaction 

mixture containing I III silica-guanidini m isothiocyanate purified previous mcthod { 11.1 2J. Detection of P. 

acnes gene by using specific primer of PA~F 5'~AAGCGTGAGTGACGcaATGGGTA- ' and PA-R 5'­

CCACCATAACGTGCfGGCAACAGT -~'.R reaction was perfonned for 40 cycles at 94°C for 30 s. 54~C 
for 60 s, and 72~C for I min , followed by an extension step of 72~C for 5 min using 'The CFX COllnect system, 

Biorad Laboratories instrument 113 J. 

2.2 ElectropllOresis 

Every 10 III of the amplification product was mixed with 5 III of loading solution. Once well-blended. each 

one was inserted into the 2% agarose gel wells that are immersed in the tank containing the lEE buffer. 

Furthermore, electrophoresis was run for I hour with a constant voltage of 75 volts. After I 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 ge11 13J. 

m 
23 Measl/reme llt lL-6 alld fL-8 soll/ble secretioll a 
To measure the capability of P. acnes modulating proinflammatory mediators. secreted IL-6 and IL-8 were 

gasured by ELISA. The samples were analyzed using lL-6 and IL-8 kits (LSBio lifespan Biosciences. lnc. 

USA) according to the manufacturer's instructions. TIle concentration was detennined by measuring the 

optical density at wave length of 450 nm on a spectrophotometer (ELISA reader BionKl. USA). 
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III 
2.4 Statistical a"alysis II 
All analyses and graphics were performed usi ng III SPSS Statistics software (SPSS). Mann-Whitlll and 

Independent t test were used for comparison. All results are presented a~ mean ± SD. A two-sided p<O.05 

defined as statistical significance 

3. RESULTS 

m 
'1.1 Isolatio" of P. aefles from prostate tisslle 1I'lples 

In this study. the researchers ob. cd 50 BPH patients undergoing a trails-urethral resection of/he prostllle. 
(fURP) procedure. Previously. patients will be excluded from the study if they meet the excl usion c riteria 

including symptoms of acute prostatitis. prostate mcer lUld previous prostate surgery. Prior to the procedure 

ofTURP. the subject~ underwent blood sampling fartne examination of [L-6 and IL-8 ruld with antimicrobial 

prophylaxis given. At the time of TURP, researcher conducted the extroction of "inner" tissue speci men 

randomly with approximately 1-2 gr arxl through sterile way with the resectoscope and was stored in the L6 

tube then wagransferred to the laboratory to further perform histopatholoe amination and PCR. A PeR 

examination was established to detect P. QCnes in prostate tissue sample. [he characteristics of the stud)] 

sample a~ illustrated in Table I. PeR revealed the presence of P. aenes in 14 (28%) srunples 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 lL-6 increa~es with an average of 490.5 ± 242.2 
pglml while level of [L-8 has an average of [[ S.3 ± 50.4 pg/ml. 

Variable N Mean ± SD 

Age (years) 50 6S.2 ± S.9 

Volume Prostate (mm) 46 64.2 ± 3 1.4 

P .acnes (n.% ) 

Positive 14 28,0 

Negative 36 72.0 

itjdiatur Pruinflammatury 

lL-6 (pglJ1!l) 50 490.5 ± 242.5 

IL 8 (pg!ml) 50 [[ 8.3±50.5 

~bCIC,Cl".OC~h-,-ru-cc~-n7.,Ct7ic-,-oCfcm-'-"--w7it"hCboC-"7ig-"--~-o-,CrnCt7icChCY-p'--~Clc,csiC"---------

iii 
32 The association dip. acnes,IL·6 and IL-8 soluble m 
[n T able 2. it shows the association of proinflammatory cytokine [L-6 and [L-S with P. aelles bocteria. The 

level of [L-6 is significantly higher in positive bacteria (mean 790.6 ± 70.9 pg/ml) than in negative bacteria 

(mean 373.7 ± 173.8 pglml). Thi s indicates a significant association between the P. aelles bacteria ~md high 

IL-6levels (p<OJXl I). Similarly. the level of [L-8 is significantly higher in positive bocteria (mean 175.6 ± 

[5. [ pg/ml ) than in negative bacteria (merul 96.0 ± 40.6 pg/ml). This indicates a significant association 

between the bacteria P. awes and high IL-8levels (p <0.001). 
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Cytokinc P. aales N Mean SD P 

IL-6 Positive 14 790.6 70.9 <iJ ill I 

Ncgati\c 36 373.7 173.8 

IL-S Positive 14 175.6 15.1 <0.00 I 

Negative 36 %.0 40.6 

T able 2. Ass<x:iation P. (Ic/U'S with IL-6 and I L-S in benign pros[al ic hyperplasia 

.. .. 
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Figure I . Level of IL-6 from prostateccll with and without infected P. (1011'S 
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Figure 2. Level of lL-S from prostate cell with and without infe(.1ed P. (IClll'S 

4, DISCUSSION 
The number of subjects with positive P. aClles in this stlKly was 14 (28%) and the number of negative P. aClles 

was 36 (72%) samples. Previous study reported that there weeD" acnes as much as 35% in the primary isolate 
of prostate cancer. Furthennore, s. arly also relXlrted that P. aClles as the p':redominant microorg~mism was 

found in p-rostate tissu~ after the transurethrnl resection of the prostate of BPH patients ( m 4J. All of the 
subjects (100%) in this study are benign prostatic hyperpla~ia 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 13J.1t 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 reportcd that it is associated with asymptomatic prostate inflammation! 15J. Thc association 

betwccn BPH and intrnprostatic inflammation wa~ first proposed based on the histological existe1l of 
hyperphl~tic nooules and chronic inflammatory infiltrntes in a high proportion of BPH tissues 116J. us 
chronic inflammation is believed to sUPP.:Qrl the p-IOCess of fibromuscular growth in BPH 

II p . aClles iDduc~ up-n.'gUlatiuD cytukine 11-6 and l L-8 m 
l!lli:!leukin 6 ClL-6) is a multi-functional cy.tokine that is pra ced by a rnnge of cells and play's a central role 
In hoot defenscs mechanisms. It is now known that IL-6 in a pleiotropic cytokinc that is produce by a varicty 
of cells and acts OIl a wide range of tissues secreting of growth inducing. growth inhibitory lUld differentiation 

inducing effects. depending on the nature of thc target cells 117J. The rnte of IL-6 in this study was 41XJ.5 ± 

242.2 pg/ml. In normal homeostatic conditions. IL-6 levelgre usually low. However, the response to a 
stimulus. e.g. inflammation. causes the cells to produce IL-6. IL-6 is a potent inflammatory cytokinc 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! ISJ . 

• demiological stlKlies were found an increase in IL-6 in BPH patients undcrthe agcof65. Evidence sugg s 

(hal It-€! also contributes to the progressivity of prosta te c.1ncCF. Other study. reported an increase in iL-6 
levels i_ ients with Honnone refrnctory prostate clUlcercomparcd to nonnal control {19J. In vitro P. (lcnes 

induces the secretion of IL-6 and LL-8. [L-S secretions arc mediated through the TLR -2\20J. Some studies 
have proved that P. (lenes can stimulate mOlXlCytes and endothelial cells to secrete proinflammatory cytokines 

throuIlTLR-2 \21 J. Even TLR-4 and TLR-9 are influential in the immune mooulatory effect by P. (lcnes 

\22J . lr\lis study' found!l Significant IXlsitive association between P' D 'nes and high levels of [L-6. Based on 
this result. it can be assumed that P. (lures triggers the stD ulation of immune reslXlnse [uld can induce . 
product ion of proinflammatory cytokine m--6. Similarly. in vitro studies showed that P. (lcnes induccs t~ 

increase secretion 6f iC'-6 ana IG·S in p-rostat!; epithelium ~ !20J. Although the average IL-8 count in this 
study was [ [S.3 ± 50.5. which is lower than the average rn.-lL--6 but this study found a significant positive 
association between P. (lcnes and increased levels of [L- S. IL-S is a proinflamlll&y cytokine that is secreted 

by the prostate epithelium cells involved in the chemotaxis of the leu. tes. Elevated levels of (1.. -S were 
found in the prostate tissue of BPH patients and wcre extrcmely hll in BPH paticnt~ with chronic prostatitis. 
'The results of this research support theories suggesting that [L-S play's an important role in the development 
of the prostate !lnd plays l! role in prostate growth mechanisllls that are part of tissue remodeling or 

regeneration in response to infiammationI23.24J. 

D 
The secretion of [L-6 [uld IL-8 is the center of recruitment [uld differentiation ofmacCDmges and neutrophil 

in inflammatory tissues 125 J. Other study. reported that P. acnes induces an increa~e in the exp-ression of IL­
S in endothelial cells of hair follicles related to epidcmlal hyperpla~ia and follicular hyperkeratosis on acne 
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vulgaris and psor_ s 1261. Similarly. the research was indicated that the prostate epithelium significantly 

contributes to the increasc in the expression of IL-6 :lIxl IL-S locally when it was infected with P. aelles and 
provides side effects by increasing proliferation and angiogenesis activities with autocrine and or endocrine 
mechanisms 120,251. 

IIiJ 
5. CONCLUSION ED 
'This study provides further evidence of the role of P. aelles in benign prostatic hyperplasi a (BPH) by revealing 
that men with BPH will likely be infected by P. aelles Prostate compared to men without this illness. Further 

cell-based experiments indicate that P. aelles can be a contributing agent by triggering cell proliferation and 
secretion of IL-6 and IL-S. A prospective study is required to prove these findings so that the results will have 
an impact to prevent disea~e progressivity and to develop therapeutic strategies to implement in the future. 

m 
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