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ABSTRACT

Purpose: Prostate hyperplasia and prostate cancer are twothef most common pathological condition of
prostate to be found on male. Both of these diseabare a common pathogenesis involving inflammatioprostatic
tissues. Chronic inflammation will induce the redeaof cytokines, followed by cell’s injury and tis's damage. One of
the cytokines that plays role in prostate patholagylL-6. The inflammation will also induce the eates of anti-
inflamatory cytokines such as T@F-This study aims to analyze the expression of KRE TGF#1, in prostate

hyperplasia and prostate cancer.

Material and Methods: This is an observational study, using paraffin eddssl tissue samples of prostate
hyperplasia and prostate cancer. Samples were obthifrom the laboratory of Pathological Anatomy,cilly Of
Medicine, Andalas University, Padang, Indonesianbmohistochmistry was performed to detect the aytoéxpression,
and a semiqunatitaves measurement according to hmmactives score (IRS) was performed for evalumatior the
TGF-1, the stromal expression were also analized bysonemnent of stromal stained area. The correlatibreydokine

expression to Gleason index score were also arthlizprostate cancer.

Results: This study found that TGFL was detected both in stromal component as wekthelial. With the
stromal being dominant site of expression. ThenstloTGF3-1 expression were of significantly higher in pedst
hyperplasia compares to prostate cancer (p<0,0Fjlavthe epithelial expression of TGR were not found to be
significantly different. IL-6 were mostlyexpressattacytoplasmic in epithelial. The IL-6 expressiaere significantly
higher in prostate cancer compared to hyperplaslawever there were no significant correlation tairid between IL-6

expression to the Gleason Score among prostatescsinc

Conclusion: In summary this study reveals that there were wdiffees in expression of both TGE and IL-6

between prostate hyperplasia and prostate canesué by immunohistochemistry.
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INTRODUCTION

The benign prostate hyperplasia, and prostate camee¢he most common pathological condition tdduend on
male's urothelial system. Epidemiological studyvedd that the incidence of these disease were isioigannually,
worldwide'. Prostate hyperplasia is the most common benigiplasm on elderly male. Histopathological study on
autopsy reports showed that the prevalence of gteblyperplasia were found up to 50% on males l&t\B8-60 years of
age, and it increases to over 80% in the 70 yemnspgof ages™. In the other hand, prostate cancer is the masinoon
non skin cancer to be found on male, world wideisTdisease serve as the second most killer cameeng males in
United states and Eurogé.

Prostate hyperplasia and prostate cancer sharaslar pathogenesis, in which both are relateddomiones and
inflammatior{ . Despite of having different predilection, botlsefises are known as a chronic diseases that haazlgn
initiation, followed by a slow progression coursetil it shows clinical symptorfi’. In the recent five years, it has been
revealed that chronic inflammation of prostateusss one of the risk factor for both prostate hppsesia and prostate

Car]Cer.2,3,7,10,11,12

Although the pathogenesis are still unclear, nowadaere are many studies showed the relationshafnic
inflammation to both prostate hyperplasia and testancer*®!? Recently the treatment of BPH and prostate cancer

were also start to incorporate the prevention agatinent of chronic inflammation as an integratedtment%41°

Chronic inflammation will induces the release oftalyne and other inflammatory factors, both from
inflammatory cells as well as the hypoxic prosegétheliunt’. These cytokine will interact with stromal cellsdacauses
further tissue damag@'’. The inflammation will induce infiltrations of Tedls, B cells and macrophadg® These
inflammatory cells will induce the release of th@ipflammatory IL-2, IL-8 and IL-6 from epithelias well as stromal
cell’. In return, the increasing of proinflammatory dgtes will induce the production and secretion aftia
inflammatory cytokine such as TGk and FGF. The complex interaction of those cyte&imill eventually affect the

function of prostate glarfigi®

TGF$ is known as a controlling factor of tumor progieseess. This cytokine has biphasic role in
carcinogenesis. On the early phase of cancernieseas a tumor suppressor agent by inhibiting melliferatiorf>2’,
However, on the later stage, it functions as a tupnomoter, in which, it will induces the cellulananges related to tumor

cells invasiorf®2®

IL-6 is a cytokine that involves in the malignarej@ocess, and could serves as a factor that frthéiapoptosis
of tumor cells as well as inducing angiogenésfs®** Pace et al., (2011) showed that the IL-6 was dotm be

significantly higher on patient with prostate cancempared to prostate hyperpldsia

The present study aims to analize the differentesgion of cytokines that involves in the pathogenef BPH

ad prostate cancer, especially T&Fand IL-6 in prostate tissues.
MATERIALS AND METHOD

The present study used formalin fixed paraffin eddssl tissues from prostate lesion obtained frongisar
procedure. 40 samples of previously diagnosedsislbgically,** as well as 40 samples of prostate cancers wereinsed

this study. The tissues were obtained from laboyabdd pathological anatomy, Faculty Of Medicine, datas University.
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Padang, Indonesia. Immunohistochemistry were useihvestigate the expression of cytokines usingdiawbiotin
complex method. Following primary antibody were djs®abbit polyclonal anti human TGH-, Bioss, 0086R with
dillution of 1:200, and Rabbit polyclonal anti hum#_-6. Bioss, 07-82R, with dillution 1:100. The aoanti rabbit
Igg,Vector laboratories, of dilution 1:200 was usedsecondary antibodyand the 3-3' diaminobenzi(ii#sB), Dojindo

Laboratories, was applied as chromogen.

Method

The immunohistochemistry were performed as sugdeistehe primary antibody datasheet accordinglye Th
cellular expression of the cytokines were perforrbgda semi quantitative system according to Immeactive score
(IRS). Both proportion and intensiti of sellulamisting were measured. The final IRS score is thdtiptication of
proportion score to intensity score, which rangbegween 0 to 12. In this present study the IRSesobrO to 4 were

considered as “low IRS score” and the score abdsdréated as “high IRS score”.

The stromal staining of TGBFiwere also analyzed by measuring the proportiostaihed area using the ImageJ
software, (ImageJ 1.49v software, National Institof Health, Bethesda, MD, USA). For the sampleproktate cancer,
the correlation of cytokine expression to the Gieescore were also analyzed. The prostate canaenslas were grouped
either as “high Gleason score” (score 8-10) or “lBlgason score” (score 7 or below). Chi-square weesl for statistical

analysis. And the Shapiro-Wilk test were perforrasdh test of normality

Results

Prior to data analysis the distribution of dataevassess for normality test. Since each of grooptam less than

50 samples the normality test were performed withpgo-Wilk test, as shown in table 1.

Table 1: Normality Test for Independent Variables
Shapiro-Wilk

variables Group Statistic | df | Sig.

Tof B Prostate hyperplasip ,852 40| ,000
Prostate cancer , 743 40 ,000

e Prostate hyperplasip ,955 40 ,109
Prostate cancer ,914 40 ,005

Table 1 shows the distribution of variables. Nordette variables shows a normal distribution (p sQ5).
Therefore, the test was continued by transforrtiiregdata and a repeating normality test was paddr as shown in the

table. 2

Table 2: Post-Transformation Normality Test

: Shapiro-Wilk
Variables (Log) Group Statisti([:) df | Sig.
Prostate hyperplasip ,899 23 ,0p4
LOGTGH Prostate cancer ,946 24 223
Prostate hyperplasip , 799 23 ,000
LOGIL6 Prostate cancer ,868 24 ,005
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Post-transformation normality test showed that oRGF on prostate cancer data shows normal distribution.
Therefore to investigate the correlation betweeatependent and dependent variables, the statistizdysis will be done
using non-parametric Mann Whitney test. The valieazh variable will be presented by the averadeevand standard

of deviation.
The Epithelial Expression of TGFB1 on Prostate Lesions

Immunohistochemistry shows that T@E-were expressed both in epithelial component a age stromal
component (Fig. 1). However, the majority of thairsihg with strong signal intensities were to barfd in the stromal
area. The epithelial expression of TBE-can be found in prostatic epithelial both in pats hyperplasia as well as
prostate cancer (Fig. 1a,b). Most of the stainihthe TGFg1 in prostate hyperplasia showing of low expressntRS
score (97,5%). The prostate cancer also mostly stidaw TGFB1 epithelial expression (87,5%). (table 3). Therage
IRS values of TGP epithelial expression are slightly lower in pedst Hyperplasia (IRS score 0,7) compared to the
prostate cancer group (IRS score 1,3). Howeverdifierences are statistically non significant.elrgstingly there are 5

samples of prostate cancers that showed high &plth&F-51 expression as can be seen in table 3 and fidure 1
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Figure 1: The Expression of TGFB-1 by Immuno Histo Chemistry on Human Prostate Tisge. Prostate
Hyperplasia (A) and Prostate Cancer (B). TGMB-1 are mostly Expressed on Stromal Component Prosia
Hyperplasia (A). The Stromal Staining is Greatly Reluced in Prostate Cancer, However Cancer Epitheliatan
Show TGFB-1 Staining in Some Cases (B) Immunoperoxidase ofaBbit Anti Human TGF B-1. Scale Bar; 100um.

Table 3: The Epithelial Expression of TGFB1 on Prostate Hyperplasia and Prostate Cancer Tissu

Group n Epithelial TGF B-1 (IRS Score) D
Low (%) High (%)
Prostate hyperplasin40 39 (97,5%) 1 (2,5%) 0201
Prostate carsinomal 40 35 (87,5% 5 (12,5%) '

Table 3. shows the expression of epithelial TBSF on the prostate hyperplasia and prostate caBogh. groups
shows mostly low IRS scores. The carcinoma groapsgain slightly higher IRS score, however, there aro significant

differences to be found between groups (p=0,21)
The Stromal Expression of TGFB1 on Prostate Lesions

The immunohistochemistry staining of TGE-showed a distinct pattern between hyperplasia @odtatic
cancer. Most of the prostate hyperplasia showeigla $tromal staining intensities surrounding thengl (Fig 1a, 2a). In

the other hand, prostate cancer shows a low express TGFp-1 in their the stromal area (Fig 1b, 2c). The meament
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of stromal staining was done by ImageJ softwaresdigcting the brown staining area, converting thage into a black

and white image and measured the stained area.

The average stromal area of TGH in prostate hyperplasia is 15,3% and is sigaiftty higher compares to that
of the prostate cancer 4,5%. The stromal expresHidiGF -1 can be seen in table 4

Figure 2: The Expression of TGFB-1 by Immunohistochemistry on Human Prostate TissueProstate Hyperplasia
(A) and Prostate Cancer (B). The Stomal Area is Mesured by Imagej Software by Isolate the Brown Staiad Area
and Measuring the Proportion of Stined Area. Thereare Higher Proportion of Stained Area in Prostate
Hyperplasia (B) Compared to Prostate Cancer (D). Imunoperoxidase of Rabbit Anti Human TGFB-1. Scale Bar;
100pm.

Table 4: The Stromal Expression of TGFB1 on Prostate Hyperplasia and Prostate Cancer Tisgu

Prostate hyperplasia
Prostate carsinoma 40 4,47 4,84

Table 4 shows the expression of stromal TGE on prostate hyperplasia and prostate cancereTise a

significantly higher expression of TGF1 on hyperplasia prostate, compared to prostateeea. (p < 0,05).
The Expression of IL- 6 on Prostate Lesions and it€orrelation to the Gleason Score in Prostate Cance

Immunohistochemistry shows thiat 6 were expressed in epithelial component both in iplpsia prostate and
prostate cancer. The staining can also be detet&mal area but in a faintly low intensity (F&). Majority (62,5%) of
prostate hyperplasia showed low expression of Ib-6RS score, in contrast majority (85%) of sampiesarcinoma
group showed a stronger expression, as can bdrstaie 5.
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Figure 3: The Expression of IL-6 by Immunohistocherstry on Human Prostate Tissue. Prostate Hyperplasi (A)
and Prostate Cancer (B). IL-6 is Expressed on Lownkensity on Prostate Hyperpasia (A). The Expressiois Higher

in Prostate Cancer Cells (B) Immunoperoxidase of Rabit Anty Human IL-6. Scale Bar; 100um.

Table 5: The Expression of IL-6 on Prostate Hyperplsia and Prostate Cancer Tissue

Prostate hyperplasi
Prostate carsinoma|

40

Table 5 shows the expression of IL-6 on prostageelplasia and prostate cancer. There is a signifig higher

6 (15%) 34 (85

expression of IL-6 on prostate cancers compardyperplasia prostate (p < 0,05).

When the prostate cancer was grouped into “higit’ ‘dow” Gleason score index group, both groupsvet
high IL-6 IRS score, there is no significant coat@n between IL-6 expression to the Gleason inst@te in prostate

cancer, as can be seen in table 6.

Table 6: The Correlation of Gleason Score to the Epession of IL-6 on Prostate Carcinoma

1 (7,1%)
High 40| 5 (19,2%

13(92,9%
21 (80,8%)

0,399

DISCUSSIONS
The Expression of TGFB1 on Prostate Lesions; Prostate Hyperplasia and Pstate Cancer

Chronic inflammation plays a significant role inethnitiation and progression to the wide spectrum o
pathogenesis in prostate lesions. The inflammatiinattract the infiltrations of B cells, T Cellss well as macrophages.
These immune cells will increase the secretionroinflammatory cytokine 1L2, IL-6 adn IL-8 both dhe epithelial tissue
or from stromas. In response to the increases ahff@mmatory cytokines, the epithelial and stroroells will produce

anti-inflammatory cytokines such as T@E-and FGF which in turn will affect the normal feioo of prostate glands

In this present study, we found that TBEF-was highly expressed in hyperplasia prostateudisin the
extracellular matrix surrounding the glands. Theregsion of TGHB1 was significantly different compared to prostat
cancer. this result suggesting that T@Fplay an important role in prostate hyperplasithpgenesis It has been known
that TGFB1, act as a modulator of other protein such as bEGSynthesis of extracellular matrix and angiogéneia

Impact Factor (JCC): 4.2983 NAAS Rating 3.99



The Expression of Transforming Growth Factor Beta-1 and I nterleukin 6 on Human Progtate; 29
Prostate Hyperplasia and Prostate Cancer

VEGF. This interaction plays roles in the pathogénef hyperplasia prostate.

TGF is a potent mitotic factor for fibroblast as wels other mesenchymalcefl® It also regulates the
synthesis of extracellular matrix and induces #neretion of fibrogenic bFGF-2. TGFexpression act as chemoattractant

towards fibroblast, which plays roles in the egmigcess of fibrosis 6

TGF{ stimulates fibroblast transformation into myofibfast and smooth muscle cells through induction of
extracellular matrixes. Other studies showed tie 0 TGF$1 in fibrosis. Zuhirman (2014) shows the increasfeEGF-
B1 in chronic ureteral obstructith Untergasser et al., (2005) showed the increab@G6-f1 stimulates the collagens

synthesis by stromal cells on prostate hyperplasiayell as the transformation of fibroblast intgafibroblast.

In Contrast to prostatic hyperplasia, our presdatlys shows that there are decreases in stromal- TGF
Blexpression in prostate cancer. Interestingly we &und the increases of cytoplasmic expressionGF{1 in some
samples. There were variations of the stromal P&Fexpression level among prostate cancer in owfystand the
average values of stained area proportion were4%f Most prostate cancers in the present study shegative
cytoplasmic staining of TGB4, 19 samples showed positive staining but only dow level (IRS score 1). TGFL was
known to have a biphasic role in carcinogenesis tzagl been well known as a factor of tumor progoessgi the early
phase TGH act as a tumor suppressor by inhibiting cell pecdition, and induces cells differentiation as wesl
apoptosis. However, in the late stage, Tf@Floses its tumor suppressing-function and act asr@r promoter. in the
present study, most of our samples showed a lownessjon of TGHPB1 in cancer cells, suggesting a decreased syntbesis
secretion of this protein in prostate cancer. Tdwe ¢éxpression might have roles in the pathogerasigostate cancers.
Loss of TGFB1 function with low expression was also reporiedame cancers such as breast, ovarium, oesoplaagls,

head and neck cancer.

However, in the late stages of carcinogenesis BGEan play an opposite function as a tumor growtimpter.
It is suggested that some tumor are actively sedr@GFf1 in the late stages of carcinogenesis. The BGHa these
tumor plays a complex role related to angiogeneisisnune cells suppression, cellular transformatietated to
invasiveness and metastatic ability, as well asiatied interactions of tumor cells and extraceltutaatrix. Interestingly
in our present study, we found 5 samples with highgression of TGB1 (IRS score 4). The high TGR.expression on
some cancer cells raises the question whether tiiéfseences related to the biological behaviortwior cells, the
tendencies to metastasize or other clinical outsorRerther study is required to answers these igussin prostate

cancers.
The Expression of IL-6 on Prostate Lesions; ProstatHyperplasia and Prostate Cancer

Chronic inflammation plays a significant roles hetinitiation and progression of prostate lesiarflammation

were believed to have strong correlation to pra&aprostatic hyperplasia and prostate cancer.

Inflammation will invite T cells, B cells and magiaages to the prostate glandular structures anchatrAfter
the initiation process, the dendritic cells will aetivated, and maintained the T cells responsgsmprostate gland, this
will cause a chronic and progressive pathologicaicess that will eventually facilitate the progiessof prostate

hyperplasia or prostate cancer.
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Immune cells infiltration will increases the se@atof pro-inflammatory cytokine such as IL-2, IL.-&nd IL-8.

The activation of various cytokines will disrupetbalance of cell proliferation an d apoptosis.

IL-6 is produced by various type of cells includingcrophages endothelial, and lymphocytes. IL-Gesgion
and can be detected both intracellular within ceyioplasm as well on extracellular matrix. Higlepression of IL-6
were detected on prostate cancer group with stiategsities. In the other hand most of prostateehyiasia showed a

weak expression of IL-6.

Our present study showed a similar results with esather study. Engelhard et al., (2014) found tihat
expression of IL-6 in prostate cancer are signififahigher compared to prostate hyperplasia. Ve abserved variation
of IL-6 expression among prostate cancer, 7 ofsdmaples exhibit a high IL-6 expression of IRS sc®mr above. The
strong expression in some of prostate cancer samaises question whether this finding has anytiogldo the biological
behaviour of cancer cells. Duscharla et al., (20&pprted that a high serum level of IL-6 is retate the bone metastasis

of prostate cancer.

IL-6 secreted by imun cells infiltrate will be capéd by IL-6-R, this will activates JAK, STAT3 amMdAPK
pathway, these in turn will induce cell prolifemti through androgen receptor inductionangiogenasd facilitates
metastasis. IL-6 are also known to induce intraatastestosterone through activation of steroisdgyenzymesilliopoulos
et al.,, (2009) suggested the correlation betwedlanmmation, IL-6 activation, STAT1, PI3K, and NFkB the
pathogenesis of prostate cancer. Other study wsoecanfirm that the increase of IL-6 were correthto the prognosis
and showed a negative relation to survival rateseeon the above results the present study sutipotheory that IL-6

plays a role significant role in the pathogenenis progression of prostate cancer

However, in the present study the expression od Mere not correlated to the Gleason score sigmiflg. Our
study employed immunohistochemistry to detect tgression of IL-6 in prostate tissues. The natdrid & as a soluble
cytokine could sometimes be difficult to be meadugeantitatively by immunohistochemistry. Furtherdy is required to

investigate the relation of IL-6 to the Gleasonreaguantitatively, using a different and more stress method.

In summary the present study reveals the differexpeession of TGR1 and IL-6 between prostate hyperplasia
and prostate cancer. The T@Ewere highly expressed in stromal component oftateshyperpasia, compared to proste
cancer. in the other hand the IL-6 showed a higix@ression in prostate cancer cells compare totgisosiyperpalsia.

Further study is required to investigate the funtf each cytokines in the pathogenesis of pregsion.
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