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= Abstract =

Purpose: The conventional primary therapy for chronic bacterial prostatitis (CBP) is the use of antibiotics. However,
the therapy has a low cure rate and long-term use of antibiotics can lead to adverse effects including bacterial
resistance. For these reasons, a new therapy for CBP is strongly needed.

Materials and Methods: To evaluate the anti-inflammatory and antimicrobial effects of selenium-rich hot spring
water on CBP, rats were divided into four groups and treatment was administered for four weeks as follows: (1)
control (n=8), (2) ciprofloxacin (n=8), (3) selenium-rich hot spring water (n=8), and (4) selenium-rich hot spring water
with ciprofloxacin (n=8). Drip infusion of bacterial suspension (E. coli Z17 O2:K1;H ) into Spargue-Dowley rats
was then conducted to induce CBP. Four weeks later, the results of prostate tissue and urine culture and histological
analysis on the prostate were analyzed in each group.

Results: The use of ciprofloxacin, and selenium-rich hot spring water with ciprofloxacin showed statistically
significant decreases in bacterial growth and improvements in prostatic inflammation compared with the control group
(p<0.05). The selenium-rich hot spring water with ciprofloxacin group showed a statistically significantly lower rate
of bacterial growth and and greater improvements in prostatic inflammation than the ciprofloxacin group (p <0.05).

Conclusions: These results suggest that spring water may be an effective material in the treatment of CBP. Notably,
the combination treatment of selenium-rich hot spring water and ciprofloxacin has synergistic effects. Therefore, we
can suggest that the combination of selenium-rich hot spring water and ciprofloxacin may be effective in the treatment
of CBP, and with a higher success rate than ciprofloxacin alone.
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ol Aol Al AdA|F (selenium)> D v YA E A
A U] €] selenomethionine X+ selenocysteine - 2.
EAE, AlxFo| A3 £ 9 He A
I 2|8} = glutathione peroxidase EAlol] D4 Q4 F
tgateh? w3k Al Al &kl 714
Q3 A5 o, FHAAHIAHT T A5 23

74A shAtell Al &yt Qhekar 4 A St

Maehira 5> CRP %7} £ F4 & w4
A% Al de= A5 A w7t Fas ol
ek Hsldcl Severe inflammatory response
syndrome (SIRS)< A 3}El A A E£8} oxidative
EAbolu) =2 E4ol| 93k reactive oxygen speciese
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ol geto] WA AIFH AYAAeNA A
wlule A2 exse g, g7 4
a4 sk wd LA5E ARG
A5G Gbstel WA AFH AYA

Bz SeoRe A4S dotuuz

R
1. 58

AP EEL AF 250~350 g9 £ 32ute] AA
Sprague Dawley (SD) rat ()-89l E nlo] o Ayt
ga)E ol gsten, 1797 £3717Hs A
b AFAY] R FEE 47 22427, 40~60%
2 FAARLH, Hol9t 2 AR AHER

a9}

2. 28 F

AAEo] ALe X Aulwel ol 480
wg/LE 71E] eAFEY ¥ tFoF dfE9le
w, 2 ¢]o] vhgE 110 ug/L, ZH5 1,520 mg/L, v}
Ul 990 mg/L 59 wd|Zo] 3G o] glolow,
ol ¥FAT|EATY KIST)F 3h=7] 239
A DATFY (KBSholl AREAE o Fsto] 2Hels}
At} (Table 1).

3. delE # N2

A 32vt2] 9] SD ratsE 47Holl FAH9] el s}
k.

D HEZ @=9)

ol Aked k341994 1 ml (PBS, pH 7.2)% S8F red
Rob-Nel 7FHE] & E3 ol5F F WA 4F7F Bofs)
k.

2) Ciprofloxacin (n=8)

HZE 1 kg@ ciprofloxacin (Cycin®; dEAlk, A

olell AREE WA ATA AHAD & Ede &, ) 25 mgE ST 1 mlell 34 slo] §F red
Table 1. Mineral components of hot-spring water

Component mg/L Component ug/L Component mg/L
Potasium (K) 201 Selenium (Se) 480 Lithium (Li) 0.089
Sodium (Na) 9070 Vanadium (V) 110 Chloride ion (Cl ) 19394
Calcium (Ca) 1520 Germanium (Ge) 1.4 Fluorine (F) 2.6
Magnesium (Mg) 990 Manganese (Mn) 11 Bromine (Br) 554
Iron (Fe) 2.3 Cobalt (Co) 2.8 Sulfic acid (So427) 4402
Zinc (Zn) 8.46 Titanium (Ti) 620 Boron (B) 1.08
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Rob-Nel 7HE[E1 & 54l ol% & w4 457 Folel
At

3) Selenium-rich hot spring waterm™ (n=8)

S A E 24 1g (50 ml)/day (72 rg/kg) EFoE
8F red Rob-Nel 7}HIE] & £-3)] &}Fol 3F A 4F7+
Folelgiet.

4) Selenium-rich hot spring water/ciprofloxacin

(n=8)

% 1 kg ciprofloxacin 2.5 mg¥ 24 xg (50 ml)/
day (72 ng/kg) &% X% 8F red Rob-Nel 7}
BB Eal S5l & WA 4% Folugieh,

4. Al

o

(=)=l
=

B AE o] &3k A AlFA APAd 2L 10
CFUmIY E. colit 850 Y3t WS ALst
At E coli 217 (02KL;H ) 55 AL3st9o
] A Fzoll FYsl7] Ao, Jsl 70°Cce KA
Zzof] B3t thg, 70°CE] k7] el A] miekelgl
tryptic soy broth (TSB)oll A 3}F #F F<F 37°C &%
sloll A wloFatadet. 4 2 Aol TSBlA A& Al
jeksto] AlFS47E 10° CFUMmIe] = A s+’

AP EE (n=32) EtherZ o] &3lo] n} 3 }-&
2% F9= 70% alcoholZ BAelsla, B 4
2] 5 polyethylene tubeE A3 & X0l 4%}
Ak AEd FAVE ALsto] AHsE 2479
A Q50| E coli Z17 (02:K1;H ) 0.2 ml (1x10°
CFUml) deNS F9 F F o 2ol 93 £

SES AZHE FAES ubHE A7 59t

LB

3} xylazine (12 mg/kg)s o] &&lo] RE Ay &5
A4 mFHAAIZ F, s 55E Alske] AEAde A%
a}3ict. Ventral A (VP2 AElsto] i3s3t
AW W AAEE QF ko] McConkey agar 34
A AlsGlek. dAn o g vk Al

ASAEY] g 9 7HA AR3 Al
Jo g slug 7F FHoA z2ZgH o
A ksl wlok Aol A

Ad_ T 1
%219 oram% 20 CFU o]Ael A&
2 Ao

Al vfoFell glol A, 7+ Ad FEollA A A
HA 249 FAE A, As5HA RS E A
th&, PBS 10 mlol|A] 1527F 2832 A elslgc}.
25 E Aest 225 Fo] A7 H 71 (pour
plate technique)s ©|&3lo] AFH oz ujokstyd
3L, PBSellA] 108 & 3] A slgict. 100 2 Al 3] 4]
H 74 S} 100 x19} X 100 ©1E MacConkey
g ok Htoll ulE $ 37°Coll A 24417 E3F Hi
ek At 5 Al o, A =24 123
Z 9 & 1 vle]aRe Y CFUE Yell .
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8. 8H =4

25 AY dolHE HTF+EFHAE e
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ANOVAE o] &3lo] EAqct. Ao &ls ¢
3l Turkey A8 & A28l pgkel 0.05 v]qt
d AF FALHeE {Fostrta 3G

R
o
>
A

dlo of
b
it
S
ru

2 K
k3

T
ok
ok

] A

® SU e

r
[

Q2 W

]

i)

of

1 a2
&
of
ot

r'J
R
o {Ir

-
V)

A

B o R SEopx Okl o

r
O:

A

o,
b

r
O

o2t
o 4 T

8,
o

o

2 I

1 HEM I @ MZ tigel n|4SEE Rtz

HA 22 g QA 24 2 SAIEA A
thZ+-ol| H]3l selenium-rich hot spring water/cipro-
floxacin ¥ -8 ol 73} ciprofloxacin o] 7ol 4] &

At oz FolstA Aldre a4 B p<



Sl QE0M s &

90

Table 2. Microbiological data of prostate tissue and urine culture in rats

1)
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|

Mean (£SD) logio

Mean (£SD) logio

Group (no. of rats)

CFU/g of prostate tissue

CFU/g of urine

Control

Ciprofloxacin

Se-rich hot spring water

Se-rich hot spring water + ciprofloxacin

6.228+0.366
3.391+0.275
5.047+0.518

1.962+0.344 "

3.394+0.283
1.700£0.269"
2.719+0.235

1.069+0.262"

SD: standard deviation, CFU: colony-forming units.
*p<0.05, compared with the control group,

0.05). 3FA % tZF-oll v]3l selenium-rich hot spring
water o7 AT AEE BIYAT FAF
o7 {FosAE et

Selenium-rich hot spring water/ciprofloxacin H &
Fod 77 ciprofloxacin T FoI# Bl
uf] selenium-rich hot spring water/ciprofloxacin * &
FoFoll A FATGHORE FosA F5 A4 E
Hadk (p<0.05).

Qujf AAY 7 v FAIEA A d =z
H] 3l selenium-rich hot spring water/ciprofloxacin H
& FoIFF ciprofloxacin Fololl A FAITH o
2 FY3A AlFgo ZAEE Y (p<0.05). 3
Akt Z-oll 8|3l selenium-rich hot spring water
TS ATy #4E EHAAR FAFE
froletA = gkoket.

Selenium-rich hot spring water/ciprofloxacin H &
Fod7 7 ciprofloxacin TH5 FoI# Bl
uf] selenium-rich hot spring water/ciprofloxacin * &
Fo Tl A FATGHORE FosA F A E
Hadk (p<0.05).

Ao g A 223 o Al weke AT

7} selenium-rich hot spring water®} ciprofloxacin

WE FolFol A thE Fol ule) SsA 7HaH
2 o 4 99tk (Table 2).

=
AsA AE A5, Al ek, 2 Al R3hell del
H7ksb e} (Fig. 1, 2). ZET, ciprofloxacinir, sele-
nium-rich hot spring watery", selenium-rich hot spring
water/ciprofloxacing-oll 4, #HA] 54 AlE HF2
FZ5 AgE 47 45405, 2.0£0.5, 3.7+0.4, 1g|
3 1.5+0.50] ¢t}

Tp<0.05, compared with the ciprofloxacin group.

57 1 Inflammatory cell infiltration
= Acinar change
4 Il |Interstitial fibrosis
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o 3
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Fig. 1. Severity scores of chronic inflammatory cell infilt-
rations, acinar changes and interstitial fibrosis in each group.
The values, expressed as means*SD, are compared with that
of the control group. *p<0.05, compared with the control
group, Tp<0.05, compared with the ciprofloxacin group, SD:
standard deviation.

2T} ciprofloxacin, selenium-rich hot spring
watery-, selenium-rich hot spring water/ciprofloxacin
ol A, AldHste] FFE HAge 47 46204,
2.2+0.4, 3505, 18| I 1.3:040]9 1, 7+4 A&
3te] AeE 747 4.140.3, 2.0£0.5, 3.6£0.4, L8| 3L
1.3+0.40] 9t} (Fig. 1).

A A Al RAFE, Al W HE A3t
Bzl vl3l ciprofloxacin ¥F5 0] 73} se-
lenium-rich hot spring water/ ciprofloxacin ¥ 8 %oJ
Lol A o8 Al ZHas R o (p<0.05), selenium-
rich hot spring water ¥+ Fof 7ol A= Fg X}
o] & Ho|z ¢Sk} (Fig. 1, 2A~D).
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Fig. 2. Prostate section of a chronic bacterial prostatitis rat, obtained 2 weeks after each treatment (H&E, Bar=100 1#m). (A) The
acinar structures are severely atrophied and obliterated. Marked chronic inflammatory cell infiltration and interstitial fibrosis are
seen (Control group). (B) The acinar structures are mildly shrunken, with mild lymphocytic infiltration and fibrosis in the interstitial
space (Ciprofloxacin group). (C) The acinar structures are moderately atrophied and obliterated. Moderate chronic inflammatory
cell infiltration and interstitial fibrosis are seen (Se-rich hot spring water group). (D) The acinar structures have a nearly normal
appearance, with mild lymphocytic infiltration and focal fibrosis in the interstitial space (Se-rich hot spring water/Ciprofloxacin

group).
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AA A g g v FALEA A
W €] selenomethionine X+ selenocysteine &2 E ||
s, Al o] A £ A He As A
6‘]—1,3 glutathione peroxidase 24 of| ‘”’L.?w_/‘i 28
= Aoz dHA o, AlEe] A (apoptosis)
sl BFAS AT 5 d3 AfEd
(free radical)ol] 2|3 <=A4= 11]4/] BE 23
obubAl oA FIE Huw i gk’ o]& A
AdAsolu A= BA 9 afav) o A %
32 A= AR AT F glom, A
°§%‘ | o EdE =220 Bl #od
Afgdade] Aol adrt gls 7t
FAH & F ok AA Pei 5 A
w9 _,40:] 7} transforming growth factor 8 (TGF #),
vascular endothelial growth factor (VEGF) inter-
leukin-6 (IL-6)°] 0] & A Alsto] A7l dFnt
= dAY F vk Husoich

FgaAgo g Al &2 tHAAZA 9
3l w28y odFo| Qlow  Zamamiri-Davis
S50 g o] MAP kinase pathwaysS < 4] 3}o]
tumor necrosis factor-@ (TNF-«), ZL2|3L cyclooxy-
genase-2 (COX-2)2] W&-§ X130 24 bacterial
endotoxin lipopolysaccharide (LPS)E &|u] A ZH4
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w8 o] &3l 22529 A¥ oA Selenium-rich hot
spring water®} ciprofloxacin®] W $5o= cipro-
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KA, chronic bacterial prostatitis®] 2 H 2] A &
£ R 1 ATl Aol A2 Lebby
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A 4 (induced nitric oxide synthesis [i-NOS]) 24 &,
catalase €A% 3 malondialdehyde 5% & H] L&}

© el WAARAA FAET Hobol gl
% 7}132 AHZIL%‘A‘. EIE%‘__]_' % A‘] 0“0:]?-7:!31/ H]—E‘-
o Adlwel WARANAGS 2o Aol
Mg JhA 2 Z Al B3 A7 e e

N
rHu

SHE o] &3k A AT AP ElA
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7t S8 AT F Uk delA a4
AlTFA A Aed X8l Selenium-rich hot spring
water7} gAJA| 9 o] AL F v K=zl
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