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Anti-inflammatory Effect of Lycopene on Chronic
Bacterial Prostatitis Rat Model

Cho Hwan Yang, Dong Wan Sohn, Yong-Hyun Cho

From the Department of Urology, The Catholic University of Korea College of
Medicine, Seoul, Korea

Purpose: Chronic bacterial prostatitis (CBP) is the most common urological
disease in adult males, with antibiotic therapy being the gold standard
for its treatment. However, long-term therapy results in many side effects
as well as bacterial resistance. For these reasons, there is a need for a
new treatment modality to replace traditional antibiotic therapy. Lycopene,
an extract of tomatoes, has antioxidant effects against various bacteria and
synergistic effects with antibiotics. We evaluate the synergistic effects of
lycopene on the treatment of CBP in an animal model.

Materials and Methods: Forty five rats demonstrating CBP were randomly
divided into 4 groups; the control, lycopene, ciprofloxacin and lycopene
with ciprofloxacin groups. All drug treatments were conducted over a
period of 2 weeks. After treatment, the results were analyzed, with the
microbiological cultures and histological findings of the prostate and urine
samples compared with the control group and between each group.
Results: The uses of ciprofloxacin, and lycopene with ciprofloxacin
showed statistically significant decreases in bacterial growth and improve-
ments in prostatic inflammation compared with the control group (p<
0.05). The lycopene with ciprofloxacin group showed a statistically
significant decrease in bacterial growth and improvements in prostatic
inflammation compared with the ciprofloxacin group (p <0.05).
Conclusions: These results suggest that lycopene may be an effective
material in the treatment of CBP. Especially, the combination treatment
of lycopene and ciprofloxacin has synergistic effects. Therefore, it is
suggest that the combination of lycopene and ciprofloxacin may be
effective in the treatment of CBP, and with a higher success rate. (Korean
J Urol 2006;47:1348-1353)
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B AEE AEdd 58 RS o] 835
AP A G A lycopene?] aFdzHg = A A
¢} lycopene®] A5 A HE Hrlete] v AT AEAD
89 HZE £HOZ lycopened] 7HsAlS YolR 1A} 3}
Ak

o 2 H A5 250-350g2] Wistar =71 3]
S dF Azt F8717S AR F AT 10°CFU)
ml9] Escherichia. colis 259 FYt= WHOE THA A
T4 APHNEL faada’” AgHde wdgow &
2% E. coli Z17 (02 : K1 : H)S AHE3190a o] B
-70°Ce] i 7] ol A B FelQl tryptic soy broth (TSB)2}
Al S B wdd 3 =Y FAo] ATt 1x10°
CFU/ml°o] == TSBell A Ajuj &Fsted /\}3‘3}93\‘413 A3
& (n=74)% cther® v}3 & £ 70% alcohol 2
25 & Hd 9 polyethylene tubeE 2= ol 415ty A&
—T—/\}ﬂﬁ ol g3l AP Q%9 Escherichia coli Z17 (02 :

"H) 89 (1x10°CFU/ml) 02mlE 93 & vH S

2 E fASt} A £AY I 209 wZol

&S pze)
8= F

1 o
QES el AFe] AUM W A5G FED ADL #
ASES seinh mdel del A% 99 B coli Y F

%

474 AP =4 AAReE A¥E A3 8t McConkey Hi

FAAE AWl Bk WA 2Af 2ATA A
= AdstAY. drdsAes g Add AEdEE
FoAES Ha 9 2H AR Ahxe AHE 5AL
gtk Zh el 2AEH R Ty A AHA S
< WESH Al @757 24 gmd 20 CFU o)) 2%
T AT AREAY AR Aesialn

MM 2 SIF oA Lycopenee| SHEnt 1349

1) Group I: CHZT n=10): E. coli &Y T4 & 435
FH 25U 19 2314 F7 s o831 lecd] PBS
(phosphate buffered saline, pH 7.2)2 F 33}t

2) Group II: Lycopne F£0{ (n=11): E. coli A& F¢
T 4FARE 2797 1Y 234 BT AFS o] &5t
lycopene (lycopen”, sigma aldrich Korea, 7 7], &) 9mg/kg
5SS 1mlY FHFA 34 T T3

3) Group III: Ciprofloxacin §0{= (n=11): E. coli EF
FY F4FANE 2 FUT 19 234 BT HBES o]§s)
o] ciprofloxacin (Cycin®, ¥ 54|, AL, &) 2.5mg/kgS
SHT leco A F T

4) Group 1V: LycopeneZ} Ciprofloxacin H&
(0=13): E. coli AT F F 4FAFH 25U 1
A AT ) BE 0] 839 ciprofloxacin 2.5mg/kg S
Imlol 8438t 31 lycopene Img/kg & NS Iml2
Foll 34 & Fofsdnt
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3. =31t 2RO A AHF
2157&91 A5E vzl APEEESL ketamine (50mg/kg)

o1 g3te] FA F AYAS A
A4S ARk

254 (E. coli ?ﬂ\_‘?‘j‘ Y F 67A) BE
A& -2 10ml PBSOI A
ES - ﬂal%%ﬂ E.coli W AALE AlgatAct. W
Bolld A AHAZ AME E coli M EHALS Al stATh
7} FEAA A TF < (CFU) H7he Ay g3 CRU
2 g8

Zb Fol A 2o AEANE 10% 4 T=THA 1F
% ¥ujsle] 42 A H-S hematoxin-eoxin G4 S A3}
APTrE m2e Yesta 2y s 1y I5Ax 3
&, A AX 9 3 AR A 7bA V1F R et vt
A AT ARAG A28 Vet 4 5T 4
o et A7 9lod 04, 10% Bl A 13, 10-25% ) 4]
274, 25-50% 0 A 374, 50-75% A 473, 75-100% 1A 58S
7128t AYAGe] J=g 7Esde”
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Wicoxon signed rank testE ©]-83l] B39 om 7z #7F

o] HlA & Tukey AAHE Ald3}ed pgko] 0.05 vRESI 4
% BAGHo 2 felshhy WA

4 ot

nAESH 273 243 2002 Wy AT A
A FE 29L 608% (7471 F 45)004 W=t 2
hEle A9 F Algdloy 27viele AYUA 95 270
fle Aoz Yeyh

1L MM =20 @ MT Hige| njMEsHN Rtz

457tE] F 39vte] 7t APAEA AR H AT evtEl= A
A F A g2 JEFo2 A A

AR 22 W AAE 2 < Hl
g afol g HAAH (p<0.05). 24w FAEAY 234 2T
o "3l lycopene™ ciprofloxacin & F3} ciproflo-
xacin Fo Tl A FAH R {FosHA AT Has
E AT (p<0.05). Lycopened} ciprofloxacin &7 AFo]ol| =
SASHH O R FOSHA Ao HAaE HolA Fdt (p>
0.05). Lycopene¥} ciprofloxacin ¥-& 53} ciprofloxacin
©E T3 v eSS u lycopene¥} ciprofloxacin W -8
Foo A TATACRE FostA #49 FAE Bt
(p<0.05). 2382 lycopene?} ciprofloxacin ¥ -& F ol
ANA TE ol Bl FoetA Adrrt FAEE & F
AR (p<0.05). & AlFul g AAVS tiZ=T 22%, lycopene
FodF 33%, ciprofloxacin F97 50% % lycopened}
ciprofloxacin B8 T2 54%) A Al v ko] H=x| &
¢kt}. Ciprofloxacin 59 A= lycopene Fo3<rtoll 1|3
AT g AV SAITAHSE FYsA & ATt
23T (p<0.05). Lycopene¥} ciprofloxacin ¥ & T
3} ciprofloxacin £l A thZTd vl EAHo R
oAl & A7t ZFAE AT (p<0.05). Lycopene &
Foftoll A Bl e MY 2 o ATl AAE
g Adg7E Aoy FAGA R FostAe %
} (p>0.05).

Ciprofloxacin¥} lycopene & F A= ciprofloxacin
ol v & Al AAME ATt FAE oy
AgAo® frofstA] ekt (p>0. 05)

A0 Z lycopened} ciprofloxacin ¥-& F o} cipro-
floxacin ool Al ThE ol H] 3 lE'—71”6—].'3[ 2 FY3H
A F 2 8 ATt A2aEE 4 T ARNH (9p<0.05)
(Table 1).
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Table 1. Microbiological data of the prostate tissue and urine
culture

Mean LogoCFU/g Mean Log;oCFU/

Groups of prostate tissuexSD 100ul of urine+SD
Control
ontre 5.67240.535 3.475+1.524
group (n=9)
L
yeopene 4.121£1.221 222141612
group (n=9)
Ciprofloxacin
3.426+0.863* 1.114£1.124*

group (n=10)
Lycopene with
2.121:0319"

ciprofloxacin 1.171+0.637

group (n=11)

*: p<0.05, compare with the control group, " p <0.05, compare
with ciprofloxacin group, lycopene group, control group, SD:
standard deviation

, 8 AFstE Frekdo (Fig. 1). 4 4
MAE HAE A=+ ERT 4.10+0.709 HIS) ciproflo-
xacin & 1.50+0.50, lycopene™} ciprofloxacin * &% &
1.00£0.44% A A 02 FofstA A= AT (p<0.05).

Lycopene ool A 3.20£0.8728 tZ o) Hs|A &
AstA o 2 F93tA o (p>0.05), ciprofloxacin ¥+
o HME FATHSZ FAFS & F ART p<
0.05). Ciprofloxacin 9| 4+ ciprofloxacin@} lycopene W -8
Folzae] HadA SAH R Fo3Hs el (p
<0.05). Aaxe W3l AL R 3.60+0.800] |
ciprofloxacin 5 1.80+0.40, lycopene¥} ciprofloxacin
& T 12010602 FATAHORE FofsiAl TAaE AT
(p<0.05). Lycopene STl &= 2.30+0.78F tZET ol
HE SAgH 02 §281A] & o (p>0.05), ciprofloxacin
o] vl A e FAACE Fo3 Ao]E HEAT (p<
0.05).

Ciprofloxacin 5§ 1.90+0.83, lycopene} ciprofloxacin
B T 1.20£0.602 FAFH R FofotA AAaHA
T (p<0.05). 7+2 e tETAA 320£0.87, lyco-
pene Fo]toll A 2.10+0.54 (p>0.05), ciprofloxacin &+
ol A 1.90+0.83 (p <0.05), lycopene™} ciprofloxacin -85
T oA 1.2040.60 (p<0.05)S X It} Lycopene F ol
Ae tixzel HE) Fod zolE HolA] o (p>
0.05), ciprofloxacin@} 2] Bl M= F2]shS Yeh A &
2T} (p>0.05). Lycopene @5 FowollA] tjZTol 1l

27 3 AP 2o uhA A=A FY NS
J
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Fig. 1. Prostate section of a chronic bacterial prostatitis rat, obtained 2 weeks after each treatment (H&E, Bar=100um). (A) The acinar
structures are severely atrophied and obliterated. Marked chronic inflammatory cell infiltration and interstitial fibrosis are seen (Group I).
(B) The acinar structures are moderately atrophied and obliterated. Moderate chronic inflammatory cell infiltration and interstitial fibrosis
are seen (Group II). (C) The acinar structures are mildly shrunken, with mild lymphocytic infiltration and fibrosis in the interstitial space
(Group III). (D) The acinar structures have a nearly normal appearance, with mild lymphocytic infiltration and focal fibrosis in the interstitial

space (Group IV).

FSAEY A&, Az wsl, 104 A3t =7t
HargAoy SAdAHCR fFoatA] AUt p>
.05). Ciprofloxacin 73} lycopene®} ciprofloxacin B8 5
o] v A lycopene} ciprofloxacin ¥ & FoJo| A Wt
FEAE HE, A A% W 3 2 A3 54
2 fFsA FFE AT (p<0.05). ZHH LS Z ciproflo-
xacin¥} lycopene W& T A o2 ol Hls)] A3 4
SAE A&, Haxo Wzt ¢ 1 Afsrt BAA S
2 FYsHA FdEES & T UAT (p<0.05) (Fig. 2).

B
i ox

(=}

[0 ox Ml

=}
=

k

A Al ARADL Gl &3] Hele dgow
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Fig. 2. Severity scores of chronic inflammatory cell infiltrations,
acinar changes and interstitial fibrosis in each group. The values,
expressed the means+SD, are compared with that of the control
group. *: p<0.05, compared with the control group, " p<0.05,
compared with the ciprofloxacin group, SD: standard deviation.
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ol 29| 29 7|5 (a wastebasket of clinical ignorance)”©] AAsted &yt Jdou Rusta lom EE Vicar
g} sk, AP B A A5E EA X < lycopene®] AAFsIAEo] AYPA-AG-F18AFS 7t
e RS FE3H AL, T3 Nickel “FAH o] dAY = 7 Ao A B 7teAs EoFta Hasta o
A8 Fo A 72 %k (black sheep of the prostate family of AAE 9] AT AP ZF I Q7AAMV; 99 54
disease)”o| 2t E AT}, T AHAY St EAF 1] o] BAEgHLE FY3lA = Z AT lycopene s Folgh A
=73 oAte] FAHY 1% Fxadn H Edo A dix2g Edof vl g 459 MHE B2
AAFCREE T HYgdd S5 FAdA & 4 ojm MgujFA} w3 gzl vl Jgrrt JA S
golgta & A et HA Y 50%= Aok g Y BEHS & & Ak
A F4E AP Husta o 2= B3 AAEL ImglkgS B Ao A lycopene?] &3O 2 A}
I APADY] FHES oA e LA AA ek g3t ol & 945 AolA AR AY &S
TS APAFL Aol MiRist IR = LW Al F Fu2 ¢ &S g2 43 & a9t e HAY
Nzt A&ET ol Y3 v S-S St Ho) AS 9 LS Ay ggog AAAG”
A Ao Fluoroquinolone-& A U ¥t o} g} A EZejHo =
A AT AEAEY B st 71Q1% A T g 7] Wi AEADY gg oFAelth o3t
3 ZFdoltt o] 2 V22 AAEL B AFoN vHA At olf+ W&ol ciprofloxacine AHALE Fdste ®lol
4 HAYPAE A 2d S BrEQY o] 43 Bd2 Q171 &l gaAeS Z2e FEZA 9y o] &H Ik 1y
T Al AR AT DA B B Te] AR o] WAL o] U Z7180 NEEHE 60% ATE a7 2 o=
£ 53 WA Al AEAFY A A el el Aol BaEa 9tk 2 o] & Nickel 5 7ol 93 @A
Ve Aoz AZtAn! AREL AY 2doX AFS Z2AY ] Ao} e ®istE st Al TFE0
855 Fall AHAH FYst 54, obgA APAAE JAAZEE BEE7] Yozt Baustdnh. AAEL
S R 34, okgA A1717F Ay A Woizkgo AP M= ciprofloxacin®. 2 X F -2 Bl oA Al v Y
osf Aol APEE A o T M AEHAE F MM Hege] on Qe A9 ATz HE fAE g9l
ek Aoz FHstH. g F AUk
A AT AEAEE fdste A0S AT ol T koA A3 A o] FAA dE A5 o
ol E. coli7t 7V E3ttha &4 Aok AAE] AF e Az N8 FAE ek’ ATAE lycopene} cipro-
A E. coli T 47 F APH °F 39.8% 297414 HHA floxacin®] HM-&F7} o|e| & A = X5 S
of Aol gRle =] grol v AP do] LASHA 5T 7 UASs Aozt A ol AFS B ¢
B Ao g A YA 602% 45/75) F oA WA ol® 12} 3t}
Estxom wig A APAE Bdo] ghEoiR. A3 A lycopene ¥ ciprofloxacin® 2 & T3t 7o
olelgh v Al AP AA dig 7Hg A Hg A5 A A YRdle A4 B dFHstY] s E 5
< FAA A5t A Aok 2y g AT A| AN o™ 53] ciprofloxacin T £33 3} Hlw st =
AdelA 33 FAA A 57t 7hsstAle o ol T4 Aol gude 74 2 95 #s e Ads
At ARALe] A5el AHEHE Ale 4 FAVL E 5%tk & 9 AT AHAE BES o] &3 Azt
Ay P NG g o] Agto] &olatA| ghof S 2 llA lycopene ciprofloxacin®] -85 cipro-
AP Aoes SH31717F ol §7] wEoltt o] wiEol floxacin Tl Hls| F33 ds a7} oS &<
g A ARG 57 R Hn x5 g & AT
Al g gAY A3 Tzt st
EnfEs A AAHCE Wol AHEHI e Fdo|th Z =
HEC EvtEs AYAY ool f&sttha BRiusa
. B3] EvlE FEE9 lycopene> APAGH A A AHE o] & g Al AYdd ol A lycopene
7} P Aoz A Yk o %} ciprofloxacin®] B8 F o)A ciprofloxacin & 5§
T2 (cytokine)®] Sl IL-65 W THEY FAEHE SR FF QA A Al
ZA8S oty Busty ok 4 ARAY A Fl lycopeneo] FAA 9} o] AHEE 5
AE E55 Ae BH2AQl Wye] d F A& oE Azen
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