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Abstract 

C h r o n i c p e l v i c p a i n s y n d r o m e ( C P P S ) i s v e r y 

c o m m o n p a t h o l o g y t h a t i s c h a r a c t e r i z e d b y p a i n i n 

t h e p e r i n e u m , p e l v i s , s u p r a p u b i c a r e a , o r t h e 

e x t e r n a l g e n i t a l i a , w i t h v a r i a b l e d e g r e e s o f v o i d i n g 

o r e j a c u l a t o r y d i s t u r b a n c e . T h e e t i o l o g y o f d i s o r d e r 

i s c o n t r o v e r s i a l w i t h g r o u p s p o s t u l a t i n g i n f e c t i o n s , 

a u t o i m m u n e , i n f l a m m a t o r y a n d n e u r o m a s c u l a r 

m e c h a n i s m . C P P S i s t h e m o s t c o m m o n u r o l o g i c 

d i a g n o s i s i n m e n y o u n g e r t h a n 5 0 y e a r s a n d t h e 

t h i r d m o s t c o m m o n u r o l o g i c d i a g n o s i s i n m e n 

o l d e r t h a n 5 0 y e a r s a f t e r b e n i g n p r o s t a t e 

h y p e r p l a s i a a n d p r o s t a t e c a n c e r . A l t h o u g h h i g h 

i n c i d e n c e r a t e , t h e e t i o l o g y a n d p a t h o p h y s i o l o g y o f 

t h e d i s e a s e a r e s t i l l p o o r . 

K e y w o r d s : C P P S , c y t o k i n e s , IL-10, prostat i t is 

Introduction 
T h e N a t i o n a l Inst i tutes of Heal th (NIH) c l a s s i f i c a t i o n 

a n d def in i t ion of the four c a t e g o r i e s of prostat i t is 

d e f i n e s c a t e g o r y I l ia a s a n i n f l a m m a t o r y C P P S w i t h 

w h i t e b l o o d c e l l s ( W B C s ) i n s e m e n , e x p r e s s e d 

p r o s t a t i c s e c r e t i o n s ( E P S s ) , or v o i d e d b l a d d e r 3 ( V B 3 ) 

(Kr ieger etal., 1 9 9 9 ) . C a t e g o r y l l lb is d e f i n e d as 
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c h r o n i c pelvic pain 

n o n i n f l a m m a t o r y C P P S w i t h o u t W B C s i n s e m e n , 

E P S s , o r V B 3 (Orsi l les a n d p i a n t e - D e p a o l i , 1 9 9 8 ) . 

P a t i e n t s w i th C P P S o f t e n h a v e l e u k o c y t e s i n E P S ' s , 

s u g g e s t i n g e v i d e n c e o f a n i n f l a m m a t o r y c o m p o n e n t i n 

the p a t h o g e n e s i s of t h e d i s e a s e ( A l e x a n d e r etal., 

1 9 9 8 ) . C y t o k i n e s r e p r e s e n t a n i m p o r t a n t g r o u p o f 

r e g u l a t o r y p r o t e i n s p r o d u c e d b y l e u k o c y t e s a n d o t h e r 

c e l l s t h a t c o n t r o l i n f l a m m a t i o n a n d t i s s u e r e p a i r 

f u n c t i o n s . T h e y w e r e f irst c h a r a c t e r i z e d a s r e g u l a t o r s 

o f i n f l a m m a t i o n a n d the i m m u n e r e s p o n s e b u t i n the 

last d e c a d e i t h a s b e e n c lear that t h e y a lso h a v e a 

cr i t ical role in t i s s u e d a m a g e a n d repair ( M o o r e et a/., 

2 0 0 1 ) . C y t o k i n e s a n d c y t o k i n e r e l a t e d f a c t o r s c a n b e 

d i v i d e d into 3 b r o a d g r o u p s o r c l a s s e s , n a m e l y 

p r o i n f l a m m a t o r y c y t o k i n e s s u c h a s in ter leuk in ( I L ) - 1 , 

IL-6, IL-8, t u m o r n e c r o s i s f a c t o r a n d in ter feron-^, a n t i ­

i n f l a m m a t o r y c y t o k i n e s s u c h as IL-10, IL-1RA, IL-1solR 

a n d t u m o r n e c r o s i s factor-so lR, a n d r e g u l a t o r y - g r o w t h 

factor c y t o k i n e s s u c h as IL-2, IL-3, IL-4, IL-5 a n d IL-7. 

P r o i n f l a m m a t o r y c y t o k i n e s are i n v o l v e d in p r o m o t i n g 

i n f l a m m a t o r y p r o c e s s e s w i t h i n t i s s u e . A n t i -

i n f l a m m a t o r y c y t o k i n e s t e n d t o s u p p r e s s i n f l a m m a t i o n 

a n d p r o m o t e t i s s u e repair, r e g e n e r a t i o n a n d act a s a n 

a n t i o x i d a n t . G e n e r a l l y the b a l a n c e o f p r o i n f l a m m a t o r y 

a n d a n t i - i n f l a m m a t o r y c y t o k i n e s d e t e r m i n e s t h e 

o u t c o m e o f t i s s u e t r a u m a a n d i n f l a m m a t i o n . 

T h e s e s t u d i e s c l e a r l y ind icate that i n C P P S , a n 

i n f l a m m a t o r y c o m p o n e n t is cr i t ical ly i n v o l v e d in d i s e a s e 

p a t h o g e n e s i s (Pontar i a n d R u g g i e r i , 2 0 0 4 ) . A m o n g the 

c y t o k i n e s t e s t e d , a l t h o u g h t h e e f f e c t s w e r e o f low 

m a g n i t u d e , the p r o i n f l a m m a t o r y c y t o k i n e s IL-1a, IL-1p, 

IL-6, a n d I L - 1 2 p 7 0 w e r e s i g n i f i c a n t l y e l e v a t e d i n 

C P / C P P S w h e r e a s the a n t i - i n f l a m m a t o r y c y t o k i n e IL-

10, w a s i n c r e a s e d in p a t i e n t s w i t h C P / C P P S IIIB 

c o m p a r e d t o c o n t r o l s , a s p r e v i o u s l y r e p o r t e d (Mil ler e t 

al., 2 0 0 2 ) . I n t e r l e u k i n - 1 0 ( I L - 1 0 ) is an i m p o r t a n t 

i m m u n o r e g u l a t o r y c y t o k i n e m a i n l y p r o d u c e d b y 

m o n o c y t e s , m a c r o p h a g e s a n d T cel ls ( N a d l e r et al., 

2 0 0 0 ) . T h e h u m a n IL-10 g e n e i s l o c a t e d o n 

c h r o m o s o m e 1 a n d e n c o d e s 5 e x o n s (5.1 kb) ( O r h a n 

et al., 2 0 0 1 ) . T h e IL-10 p r o m o t e r is h igh ly p o l y m o r p h i c 

w i t h t w o i n f o r m a t i v e m i c r o s a t e l l i t e s , IL10.G a n d IL10.R, 

l o c a t e d 1.2 a n d 4 kb u p s t r e a m of the t r a n s c r i p t i o n star t 
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si te and th ree f requen t po int muta t ions 1082(G/A) , 

819 (C /T ) , a n d 592 (C /A ) (Hochre i te r e t al., 2000 ) . T h e 

-1082 (G) , 5 9 2 ( C ) , a n d 819 (C) a l le les w e r e assoc ia ted 

w i th h igher IL-10 p roduc t ion . N u m e r o u s s tud ies have 

s h o w n that IL-10 may be invo lved in the pa thogenes i s 

o f a u t o i m m u n e d i seases such as rheumato id arthr i t is, 

s y s t e m i c lupus e r y t h e m a t o s u s , m y a s t h e n i a g rav is , 

G r a v e ' s d i s e a s e , pso r i as i s , a s t h m a , i n f l a m m a t o r y 

bowe l d i sease a n d so for th (Nickel e t al., 1999) . 

T h e a im of the p resen t s tudy is to de te rm ine the 

s e r u m IL-10 levels in pat ients w i th C P P S c o m p a r e to 

hea l thy cont ro ls . 

Material and methods 
A 5m l s a m p l e o f w h o l e b lood w a s co l lec ted f rom 72 

chron ic pelv ic pa in s y n d r o m e pat ients . Apar t f rom 

these 72 pat ients , a fur ther 12 w e r e exc l uded f rom the 

s tudy d u e to their incompat ib i l i ty w i th the se t cr i ter ia 

( S u p p l e m e n t e d da ta 1). 40 hea l thy dono rs w i th norma l 

s e m e n charac ter is t i cs as p roven by va r ious repor ts 

w e r e recru i ted as cont ro ls . Donors w i th a h istory of 

gen i tour inary in fec t ion, s y m p t o m s , o r ins t rumenta t ion 

w e r e exc l uded f rom the s tudy. T h e fo l lowing cr i ter ia 

w a s a p p r o v e d for r e s e a r c h s t u d i e s o n c h r o n i c 

n o n b a c t e r i a l p r o s t a t i t i s / C P P S ( C h r o n i c p ros ta t i t i s 

w o r k s h o p , 1995) . T h e Hels ink i Dec lara t ion w a s str ict ly 

o b s e r v e d regard ing the use o f h u m a n s a m p l e s . A lso , 

all s tud ies w e r e unde r taken w i th the approva l a n d 

inst i tut ional overs igh t o f the Inst i tut ional R e v i e w Board 

for Eth ics o f H u m a n Sub jec ts . 

S e m e n a n a l y s i s 

S e m e n s a m p l e s w e r e co l lec ted by mas tu rba t ion into 

ster i le con ta iners after at least 72 hours of sexua l 

abs t i nence . Af ter l iquefact ion, s e m e n s p e c i m e n s w e r e 

e v a l u a t e d for s e m e n v o l u m e , a p p e a r a n c e , a n d 

v i s c o s i t y . S e m e n c h a r a c t e r i s t i c s ( c o n c e n t r a t i o n , 

mot i l i t y , a n d m o r p h o l o g y ) w e r e e x a m i n e d i n 

a c c o r d a n c e w i t h W H O c r i te r ia ( W H O l abo r a to r y 

m a n u a l , 1999) . C o m p u t e r ass is ted s e m e n ana lyzer 

w e r e loaded for 5 u l for e a c h s e m e n s a m p l e a n d mot i le 

cel ls w e r e e x a m i n e d . 

W h i t e b l o o d c e l l s 

T h e p resence o f wh i te b lood cel ls ( W B C s ) in s e m e n 

s p e c i m e n s w e r e a s s e s s e d by the mye lope rox idase 

(Endtz) test (Shekar r iz et al, 1995) . A 20 ul v o l u m e of 

l iquf ied s e m e n w a s p laced in a 1.5 ml c ryogen ic v ia l , 

f o l l owed by 20 u l o f phospha te buf fer sa l ine (pH 7.0) 

a n d 40 u l o f benz id ine so lu t ion . T h e s a m p l e w a s m ixed , 

a l l owed to sit for 5 min a n d e x a m i n e d for ce l ls that had 

s ta ined b r o w n , ind icat ing cel ls posi t ive for pe rox idase . 

Leukocy tospe rm ia w a s de f ined as 1 x 1 0 6 o r more 

W B C / m l o f s e m e n . 

I L -10 l e v e l d e t e r m i n a t i o n i n b l o o d a n d s e m e n 

s p e c i m e n s 

Blood s a m p l e s w e r e cen t r i fuged for 2 min at 1500 rpm 

at room tempera tu re a n d p l a s m a w a s sepa ra ted into a 

c lean tube . Af ter l iquefact ion, s e m e n s a m p l e s w e r e 

cen t r i fuged at 1500 rpm for 5 min at 4 0 C . Al l p l a s m a 

s a m p l e s w e r e sepa ra ted into a l iquots a n d f rozen at -

2 0 o C for later m e a s u r e m e n t . 2 0 0 u l b lood p l a s m a or 

s e m e n s a m p l e s w e r e ana l yzed e a c h e n z y m e act iv i ty 

spec t ropho tomet r i ca l l y ( S h i m a d z u , Japan ) . IL-10 levels 

i n s e m e n a n d b l o o d p l a s m a w e r e d e t e r m i n e d 

accord ing to manu fac tu re r ins t ruc t ions us ing spec i f ic 

kit by the Quan t i k ine H u m a n I m m u n o a s s a y (R&D 

S y s t e m s Inc., USA) . E n z y m e ana lys is w e r e d o n e wi th 

R A N S O D kit a n d IL-10 w e r e d e t e r m i n e d ) , w h i c h 

e m p l o y s the q u a n t i t a t i v e s a n d w i c h e n z y m e 

i m m u n o a s s a y techn ique (Figure 1). 

S t a t i s t i c a l a n a l y s i s 

T h e laboratory researchers w e r e u n a w a r e abou t case -

cont ro l s ta tus . IL-10 levels w e r e e x p r e s s e d as m e a n ± 

s tanda rd error (SEM) . All e xpe r imen t s w e r e rep l icated 

in t r ip l icate. S tuden t t- test w a s used for compa r i son 

b e t w e e n NIH c lass i f ied C P P S pat ients and cont ro l 

sub jec ts . T h e 0.05 level w a s se lec ted as point o f the 

m in ima l stat is t ical s ign i f i cance. 

Results 
T h e ave rage age w a s 35 years ( range 22 to 63 years ) 

in C P P S pat ients and 32 years ( range 21 to 58 years ) 

in d i sease f ree cont ro l pa t ien ts . Acco rd ing to NIH 

ca tegory c lass i f ica t ion, 40 pat ients w e r e ca tegory 3a 

and 32 o f t h e m w e r e ca tegory 3b . 47 o f 72 (65 %) 

pat ients w e r e s m o k e r and 8 o f 72 (11 %) gave up 

s m o k i n g in 5 yea rs and the rest of t h e m w e r e never 

used . T h e case and cont ro l g r o u p w e r e not u s e d to 

take ant iox idant pil ls regular ly a n d they w e r e eat ing 

vege tab les and mea t p roduc ts dai ly (Tab le 1). 

They had s y m p t o m s of C P P S for a mean of 8,9 

years (median 3.9 years , range 3 months to 14 years) . 

M e a n N I H - C P S I c o m p o n e n t va lues w e r e pain 9,2 

ur inary 3.6, quai ty of life 9.0, and total score 21.8 . 

Symptomat i c categor ies we re typical for m e n wi th this 

i l lness s ince 97 % had pain, 58 % had irritative vo id ing 

symp toms , 56 % had obst ruct ive vo id ing s y m p t o m s and 
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Table 1. Patient and healthy group characteristics 

T y p e 3 a T y p e 3 b C o n t r o l T o t a l 

N u m b e r o f pat ient 40 31 36 107 

A g e 33 .7 (22-54) 36 .35 (24-63) 3 2 . 4 4 (21-58) 3 4 . 0 4 (21-63) 

S m o k i n g 

Y e s 28 /40 (70 % ) 18/31 (58.1 % ) 20 /36 (55.5 % ) 66 /107 (61.6 % ) 

No 12/40 (30 % ) 13/31 (41.9 % ) 16/36 (44.5 % ) 4 1 / 1 0 7 (38.4 % ) 

M e a n o f P S A levels 1.043 (0 .458-2 .84) 1.048 (0 .54- 2 .94) 0 .995 (0 .324-2 .58) 1.028 (0 .324-2 .94) 

ng/dl ( range) 

O the r med ica l p rob lems* 3 (7.5 % ) 4 (12.5 % ) 2 (5.5 % ) 9 (8.4 % ) 

*Hepatitis, HIV, Hypertension, Cardiovasculer disease 

Table 2. Comparison of semen characteristics and measures of MnSOD between controls and patients with chronic pelvic pain pro­

statitis with or without leukocytospermia. 

Var iab le Cont ro ls CP (Endtz negat ive) CP (Endtz posi t ive) 

n= 40 n= 60 n= 12 

Concen t ra t i on (x 10 6 /m l ) 59 .9 ± 1.2 37 .6 ± 0.9 40.1 ± 2.3 

Moti l i ty (%) 60.2 ± 4.3 51 .0 ± 6.7 47 .2 ± 5.0 

W H O morpho logy (%) 63.9 ± 2.4 31 .3 ± 2 .7 29 .6 ± 1.3 

Data presented as mean ± SE 

CP= Chronic prostatitis 
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39 % had erect i le dysfunct ion. In these pat ients there 

w a s no urethral or prostat ic bacter ial infect ion. All g roups 

we re invest igated for s e m e n character is t ics such as 

concent ra t ion , moti l i ty and W H O morpho logy (Table 2) . 

IL-10 concen t ra t i on w e r e d e t e r m i n e d in b lood a n d 

s e m e n (F igure 2) . IL-10 concen t ra t ion w a s 95 U/mg 

total prote in a n d 102 U /mg total prote in in cont ro l a n d 

ca tegory 3a s p e c i m e n s , respect ive ly . H o w e v e r IL-10 

concen t ra t ion for ca tego ry 3b pat ients w e r e 142 U/mg 

total p ro te in . Upregu la t ion of IL-10 w h i c h is an t i -

i n f l ammato ry cy tok ine in ca tego ry 3b pat ients w e r e 

s ign i f icant ly h igher than cont ro l a n d ca tegory 3a C P P S 

pat ients (p=0 ,004) . 

Discussion 
T h e causes and pa thophys io logy o f C P P S remain 

unknown , but the ev idence is accumulat ing for a role of 

radical oxygen spec ies and cytok ines in the deve lopment 

of i l lness. Cytok ines have pivotal role in the i m m u n e 

sys tem response wh ich a l low in f lammatory cel ls to 

c o m m u n i c a t e w i th e a c h o ther . IL-10 is an ant i -

in f lammatory and ant i -oxidant cytok ine that inhibits the 

product ion of pro- in f lammatory cytokines such as IL-6 

and tumor necrosis factor a lpha TNF-a . In IL-10 gene-

def ic ien t m ice , an ove rp roduc t i on o f i n f l ammato ry 

cytok ines and the deve lopment of chronic in f lammatory 

d i seases have been noted (Khadra et. al., 2006 ) . 

Fur thermore, IL-10 has been reported to have an ant i-

in f lammatory role in many kind of t issues (Pease and 

Sabroe, 2002) , and reduced product ion of IL-10 has been 

found in s o m e C P P S pat ients (Alexander et al., 2001) . 

Therefore, IL-10 is general ly corre lated wi th au to immune 

disorders. IL-10 promoter po lymorph isms may be the 

molecular basis of the invo lvement of IL-10 in the genet ic 

susceptibi l i ty to d isease. Inter-individual var iat ions in IL-

10 p roduc t ion w e r e gene t i ca l l y con t r i bu ted to 

po lymorph isms within IL-10 promoter region. I t has been 

shown that A at the site - 1 0 8 2 in the promoter region of 

the IL-10 gene is assoc ia ted wi th low and G wi th high 

product ion of IL-10. Like category 3b pat iens IL-10 

a m o u n t , a u t o i m m u n e s u s p e c t e d i l lness s u c h as 

rhemeteud arthritis has e levated IL-10 concentrat ion. 

In conc lus ion , we f ound that IL-10 levels e leva ted in 

s e m e n a n d b lood p l a s m a in ca tegory 3b pat ients . 

H o w e v e r the d i f fe rence b e t w e e n cont ro l a n d ca tegory 

3a s p e c i m e n s w e r e not s ign i f icant (p>0.05) . Th is might 

be l inked wi th o ther t ranscr ip t iona l fac tors are hav ing 

role in syn thes is of IL-10. In the l ight of t hese f ind ings, 

i t might be c o n c l u d e d that IL-10 exp ress ion level is not 

a p red i c t i ve to u n d e r s t a n d d i f f e r e n c e b e t w e e n 

p ros ta t i t i s s u b t y p e s . In f u r t he r s t u d i e s , IL -10 

po l ymorph ic si te de te rm ina t ion in pat ients cou ld be 

more in fo rmat ive to unde rs tand the role of IL-10 in 

pa thogenes i s o f d i sease . 
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