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7FA] € 2 OARAANET, @AYz, QAR ¥ 13 2
o] BR3F o @AITL APAY Fda FAo 2Euse 74
T Fostgnh ZF 9 10vg R AFA R 3 450 AAAA AA

APdd 2 Ao 0.25mg/kge] 17B-estradiol (E2, sigma,
Steinheim, Germany)< peanut oilel €& A A 45 F¢F 1554} 3§
of A#stda, E22 A AYd A9 fHAE HAagsr] 959
E2%¢ ¥ 1549#4%¥ 25 9 dihydrotestosterone (DHT, TCI,
Tokyo, Japan)E E2¢ s 943 &% A3 WRoz 7 Fostid
t}. Oligonol (Amino Up Chemical Co., Sapporo, Japan)< & -& <0

xo] 60mg/kgs AW A% ATH 4F FF AT Folsg

Drug
Group|No. Inflammatory agent

treatment

@ |10 - -

@ |10 - E2 0.25mg/kg (s.c.) + DHT 0.25mg/kg (s.c.)
Oligonol

® |10 E2 0.25mg/kg (s.c.) + DHT 0.25mg/kg (s.c.)
60mg/kg

¥ 1. Structure of experimental groups. @normal control group, @

experimental control group, @experimental group



2. x4 Fu 2 nap
AAR AgA 242 Agd A9 AYA dZGoR EFa
A9 27 wojWl ¥ A%e FAAA REsn, LeEe detu B

iERA Folt AYA 95 Augor A

3. Hematoxylin-Eosin ¢ 4

10% formalinol] A3tz st WA F SpymTA = 2435}
of Sefol= Sehzo] nAAA GMEAT 60T =2ko] L EA 5
AL =0 T 100% Xylened 5% 6 FArt. 100%
Xylene¥} 100% EtOHS 1:11& &3 fdo 58%F F  Ethanol
100%—95%—>85%—>75% Al ztz} 584 &5ttt Tray

o] 1087 &3, hematoxylin  (Sigma-Aldrich, Steinheim,
Germany)°] 9= jardl Egtol=E 68 FAY. =25 & 33 A
T E59 A3, 05% HClS 70% ethanolol] %<1 jarel 53 3-5
3] A AoleE F T2+ Fo 107 ¢ 7. 33 F/FF 1%
FEE 4383 EOSIN Y (Sigma, Steinheim, Germany) °ol 2%3F 4
A Al 7] 3L, Ethanol 75%—85%—95%—100%—Ethanol 50%+ Xylene
50%0l 23]% =11, Xylene 100%9°] ¥ % Mountingdl i th. &2}o]
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4. ELISA 7|¥ & ol 8% A3t &4 da 53
7}. Superoxide dismutase (SOD)

d )& 3000rpm, 10min, 4ColA WA elste] AFdd d4d5 4
ol ol gstdon, AP 459 PBSol 23] A oF1i, sucrose
buffer (0.25M sucrose, 10mM Tris, ImM EDTA, pH 7.4)% 4 0C
5 AW A, homogenizers ©]&35to] T2d3 Azl F 60Wol A
102 tA o= 23] sonication AT w2 ¥ =22 10,000g, 15min,
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L}, Glutathione peroxidase (GPx)

EDTA AHg¥d FEo| Holx dHE 1000 x g, 10min, 4Tl A ¥
e el IS Aol offetdr. HHEMd FHL
PBSe| 23] Mo{F1, lysis buffer (50mM Tris-HCl, pH7.5, 5mM
EDTA, and 1mM DTT)%d A 0CZS %4 dH A, homogenizerE ©]
43t T3 Al F 60Wel A 10% +A o2 23] sonication 3%
o e =22 10,000 x g, 15min, 4Tl 94 83 dFHs
Mz FEA &7 "ol SA Adol ol gk, o] I -8
0C WEmel wahalel wEAel o ek @A el GPxRA
%=+ Glutathione Peroxide Assay Kit (Cayman chemical, Michigan,

USA)ES o] €3] 340nmoll Al spectrophotometerE Ab-g3lo] =4A &}

o3
A ¥ 4

et
ole

Sh

i

5. ELISA 7|¥ < o] &% TNF-alpha® od 54

A A RE Ads e AAlA A skl 3000rpm, 10min, 47T ol
A AARE ASdd S AP ol&sislen, TNF-a
immunoassay (PEPROTECH, Rocky Hill, New Jersey, USA)S 2 A
skt PBSol 343 capture AbS ELISA microplate (Nunc,
Roskilde, Denmark)oll 2 2o A 12A]7F5 ot F2A171 & g AL A A
skar, 300ule] wash bufer (0.05% Tween-20 in PBS)= 43] A 3t
t}. 300ul9] blocking buffer (1% BSA in PBS)E Y il A 204 14

Fow ¥ osdd e r AFHIdY. FvE A4S HAA T 349



wellol] g1 A 2o A 2A17F Fof. 43] A #3514, detection AbE 0.51
g/mle] FEZ 100u¥ wello]l ¥2 & 2A]7F incubationdFth. 43] A
% avidin peroxidaseE welld 100pl# Y€1 A -2oA 308 & %
npxjuko 2 43 A2 % ABTS liquid substrate (Sigma, Steinheim,
Germany)E 100ul ¥ 31, AWstE g1 T spectrophotometerE Af

45to] 450nmeol A 5% FA S ®E 307 F<¢ OD.#E 54

6. Western blotting
AP =98 PBSE F H AL T homogenizers o] &3l o
- FoA  dH&st stk Protein  extract buffer (INtRON
Biotechnology, Seongnam-Si, Korea)S Yi, -20CeolA 2087+
incubation A7l & 13,000rpmoll A 5&7F A48 3. AE=dS
Hol Af=F tubeo] R ¥ @¥MldE FxE SAGNT. 9Wd v
© Dc protein assay kit (Bio-Rad Laboratories, Hercules, California,
USA)E AF&3te] Lowery WH o2 SA3tAct A=Fd S50uge] o9
2S 10% SDS-PAGE gel AolA Hgd F  o]= nitrocellulose
membrane (Amersharm Bioscience, Bunkighamshiire, England)% =
o] A A th 5% @A & ol membranes FHHWAIA 4TolA 244 3HE
oF blocking s, IkBa (1:1000), pIkBa (1:1000), B-actin (1:1000) & A
oF 4TCol A 24AtE L WESAIH Y. A=A HRP-conjugated ©] %}
g et A7 F¢F w8A 7)1, ECL chemiluminescence system
(Amersharm Bioscience, Bunkighamshiire, UK)oll 1% %<t #3171
% hyperfilm (Amersharm Bioscience, Bunkighamshiire, UK)ol| 1%
s

o wmEdtel WA WAL Y

S 2 (SPSS for Windows, version
11.0)2 o] &35t A EAsYh. WMo & Hdy ZFHAE
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ad 1AlEE AEAad F2 FolA &Eais Fodd e x4
W3}k (A) Vehicles 7o A4 dx. (B) E2+DHT Fo g

APzt (C) E2+DHT+& il T8 AP, paraffin
embedding tissueES YA sl H&E staino 2 &20&l At} (B)oll A
stAE7F 7hel 71 vkeh o] E2® Qlste] @5 o] A st
TAZSTT, HEF, dAAIESe] #FHEAL, (OY 23 Z2is
HE FoAR 5 =484 Madel &dH . (x100)
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3. AbsHA 4 A 24 = Wt
7}. Superoxide dismutase (SOD)

SOD+=  Qxtke]l g "w Ar|o] EAst= AA A BAEMN,
superoxide (O's )Z hydroxyl peroxide (H202)% HAZA|AFo] Z7}
H AL E At 9Fge . B dATolAs A=Y 9
4 W SOD &4 =5 FA4st =, vehiclex Fo3 A4

M= 33.9+7.05 (unit/mDol Az, AP xtollA 30.77£3.7= 3+ 3

2tk Aol e 329319452 &ElaisS FrteA e Ad
el Hste] xSt FAE mAou, fode k. A
HA 54 W SODEA = Add el A 37.82+1.980] AL,
HAGE FEd Ao e 31593572 ooz 7HAs)

om (p<0.05), S LESE HE FAT APLNAE 370143958 F

et W= EAA Fde @AW, EXDHTAAR i
SOD #HE7F F745E FAE Vebd FOE W ¥ o, elm
o

E0] SOD &4 &=l 93

L}, Glutathione peroxidase (GPx)
Ho005 &2 HAsIA 7= 49 GPxe 84 U &4 = A4

Z o) A 13.58+1.47 (nmol/min/ml)e] 1 a2, E2+DHT Foj3 Atz

ol Al 637+1.8% FoH o FadtPon (p<0.05), LS F
7hek Aol A= 11462182 thh F7kstdt. A9 959 d Y
GPxe A EE AAulzwel A 358.94+90.910) Q0w A% o)z ol
A 17319413322  froAHom  HAAsHI,  AgTedAe

210.12+67.25 o2 FojAH o7 Z7tetdrh (p<0.05). (18 3.)
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4. TNF-alpha®] 2&d W3}

HEAYA Aol =7k TNF-ao 84 W v55 =4

gz oA TNF-a9 2d $F2 651495 (pg/mD=

ut E FoJd FolME 625+1061 o2 AHA HER

o w2 FA7F 96u TUFEEA T (p<0.05). E2+DHT ¢
=g iaEss Fogd TolA= TNF-a9 #d FFo]

412517462 % E2¢ DHT® Folg o uls 15w A5kl o

A8 Fs=E MA Atole] HAZE Fdldo=z A FAA Fode
ok (19 4)
%k
0.08 |

E 0.07 | T

2 006

€ 005 - [

(@]

o 0.04

g

< 0.03 -

|

< 002 -

'_

% 0.01 - T

o

0
Control E2+DHT Oligonol+E2+DHT

a9 4. vATAE AEAd FE FHAA Eas Foo mE ¥
Y TNF-alpha @& G4 AdsE2 slA Al AAoA e &

S Byl A& FFS5 o] g3l ELISAS XAt E2+DHTE
Fol3 Az es d5 TNF-a9 T=7F #9350z Z7138)

Q3L (+p<0.05), T iEL FAT APdel N Fa¥E FAZ
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5. IxkBa®] 243} W3}

IkB¥= NF-xB& e A=A dS5us % Az A4S A t
=, IL-1°o]4+ TNF-a7} &4 ZAgstH, IkB kinase IKK)= ¢l
3t [kBe <l4k3l 2 ubiquitinationo] Yoy IkB7F #3] ¥ o], NF-«k
B7F &3t A "k 19 59 1WA 3¥ laned vehicled Folgh
A ZTolal, 40 A 6 laned AT ZE, 7THlA 9H laned

Addolty. IkBafl AsE A=z HlusAS W

o
o
ol
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E2+DHT| - | - | - |+ |+ |+ |+ |+ | +

Oligonol | = | = | = | - | - | - |+ |+ |+

]
e ]

T

normel control Oligonol+E2HDHT
groups

(od-Bkg)/mm
EERE

g

a% 5 ovAMEAd AdEAd i 2 &Y aE Folo 9% IkBa UAb
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Abstract

Preventive Effects of Oligomerized Polyphenol on

Estradiol-induced Prostatitis in Rats

Eun Jin Lee

Department of Medical Scrence,

The Graduate School, Yonser University

(Directed by Professor Sung Joon Hong)

Chronic prostatitis/chronic pelvic pain syndrome (CP/CPPS,
NIH category III) accounts for 90%-95% of prostatitis cases.
However, standard treatment has not been established. It is
known that polyphenols have an inhibitory effect on
inflammation by their antioxidative capacity. Oligonol, a
derivative of polyphenols, has much higher bioavailability and
bioactivity than common polyphenols. We investigated the
anti-inflammatory effects and the mechanisms of Oligonol in
estradiol-induced prostatitis rat model.

Prostatitis was induced by 17beta-estradiol (E2) and
dihydrotestosterone (DHT) in male Wistar rats (N=20). Of
them, 10 rats were Oligonol-treated group and 10 rats were
non-treated group. The other 10 rats were also included as

normal control group. Oligonol (200mg/kg/day) was
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administered via gavage tube for 4 weeks. Speroxide
dismutase (SOD), glutathione peroxidase (GPx) and TNF-a
were quantified in blood samples. Phosphorylation of IxBa
and histological changes were also evaluated in prostatic
tissue.

The SOD and GPx activity showed tendencies to increase in
Oligonol-treated group compared with non-treated group.
TNF-a expression was slightly reduced in Oligonol-treated
group. Western blotting demonstrated that the
phosphorylation of IkBa in Oligonol-treated group 1is
significantly lower than non-treated group. Histologically,
non-treated group revealed severe acinar gland atrophy and
infiltration of leukocytes and lymphocytes in prostate, but
Oligonol-treated group showed overall reduction in these
inflammatory features.

This study demonstrates that the supplement of Oligonol
improves  estradiol-induced non-bacterial prostatitis in
conjunction with decreased NF-xB activation. These findings
suggest that Oligonol supplement is expected to have a

beneficial effect on prevention and treatment of CP/CPPS.

Key Words : nonbacterial prostatitis, anti—-inflammation,

polyphenol, Oligonol, oxidative stress
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