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Synergistic Effect between Ginsenoside or Urovaxom®
with Ciprofloxacin on Chronic Bacterial Prostatitis Rat
Model

Yong-Sun Choi, Yong-Hyun Cho, Chang-Hee Han

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

Purpose: Chronic bacterial prostatitis (CBP) is one of the most common
urological diseases in adult males, for which antibiotic therapy is the gold
standard treatment. However, long-term therapy has many side effects and
results in antibiotic resistance. For these reasons, a new treatment modali-
ty, which can replace the traditional antibiotic therapy, is required. Ginse-
noside has various confirmed bacterial clearance effects in the respiratory
system and on immune modulation. Urovaxom® also has confirmed effects
on immune modulation, with a preventive effect on recurrent urinary tract
infection (UTT). Therefore, the anti-bacterial and synergistic effects of gin-
senoside and Urovaxom" were evaluated for the treatment of CBP in ana-
nimal model.

Materials and Methods: The 60 rats demonstrating CBP were randomly
divided into 6 groups; the control, ciprofloxacin, ginsenoside, Urovaxom
ciprofloxacin with ginsenoside, and ciprofloxacin with Urovaxom™ groups.
All drug treatments were conducted for 2 weeks. After treatment, the
results were analysed microbiologically and histopathologically.
Results: The microbiological cultures of the prostate and urine samples
and the histological findings of the prostate demonstrated reduced bac-
terial growth and improved inflammatory responses in all the experi-
mental groups compared with the control group. The ciprofloxacin, and
Urovaxom® with ciprofloxacin groups showed statistically significant de-
creases in bacterial growth and improvements in inflammatory responses
compared to the control group (p <0.05). The ginsenoside with ciprofloxa-
cin group showed no statistical significance (p>0.05), but the mean dif-
ference was very large.

Conclusions: Ginsenoside and Urovaxom™ may be effective materials in
CBP treatment, and has synergistic effects as a combination treatment.
Therefore, the combination therapy of ginsenoside with ciprofloxacin or
Urovaxom® with ciprofloxacin will be effective treatments of CBP. (Korean
J Urol 2007;48:849-857)
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Fsto] wlm7)F gAET FAFElAl 1 Fgky} X Foll
ol#]F< Fa gk’ o] 9hFol| 1980t Futell S
& quinolone A1%5-9] FES APA 24 Wze] HEHo|
vl S48t obAl 2 Zg wiskout, A7 Ql W ellA]
2w, N8 5T $4AL ofd YFHA g Ao
FeA Qlrk’ oleldt flo 2 oz g o) W
shob A=A ule] stz Qe AlFSo] YA ZRE
Hanka 9l7] wjfolzkE o7 o] girl’ o]# o] f-& Ak
o] & A EoAlE FAAE A7 FEAFI A, S48
A FA F o] AMAE Al AE AL FAA
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ginsenoside”} WA A5ell Al AF2] AA A L7} Y&
Mol 47 A3} thFEI ol & Aol FulE
A A A A-Ae] TE 2ulg o] §38lo] ginsenoside”}
WA AR AYAd Azl b w3t Qe
o132 Sk BAGch. Ek olv] AL 227l
il A 0 @ 0|3 9 Urovaxom™™ & A& A edol 39
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ol Fo WAF e 4R Escherichia coli Z17 (02:K1:
H)& A&slelom, o] W2 70°Ce] vid7] ol A wl
9kl 9] tryptic soy broth (TSB)ol] 244] 7+ vk % 9] Z|A
o] AlT<F7} 1x10°CFU/mle] =] =5 TSBollA] A& Aful<F
3k AP 5E 0=72)2 Ethers o] &slo] np# ¥ 9%
F91E 70% alcohol 2 A==}l et W polyethylene tube
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1) LHEZ @=10): E. coli A& F9 & 45712 25Y
7F 1Y 2314 AT TS o]83to] 1cc?] phosphate buf-
fered saline (PBS, pH 7.2)& Fols}%it}.

2) Ciprofloxacin £0{2 (n=11): E. coli FEtN F F 4
FARE 2397 19 2314 A S35 o] &3l cipro-
floxacin (Cycin B Az Aok AL, 3+ 2.5mg/kgs EHF
lecoll 314 $ Fofa}givt.

3) Ginsenoside F£0{T (n=11): E. coli &N F9] & 45
AR 23U7 19 2314 7T 35 o] &3o] ginseno-
side M| EZA| 2, 75, ¢) 50mg/kge] EFH Y-S 1ec] 5
Tl 314 & Folsgict

4) Urovaxom® E0{T (n=13): E. coli SErN Fq] & 4—;,‘—?‘1]]
BE] 23A7F 1Y 2314 AT YHS o] &3te] Urovaxom™
(Urovaxom®, O}ZCFE A8 &) 50mg/kgs 5
off 3|14 ¥ Fofslqich

5) Ginsenoside®} ciprofloxacin H& F0{& (n=13): E. coli
el 9] F 4FAEE 253U 1Y 234 AT A8
o] &38}o] ciprofloxacin 2.5mg/kges ST lecoll 3|48l
ginsenoside 50mg/kg®] F3H Y-S lecc STl g4 F Fof
3ot

6) Urovaxom®} ciprofloxacin B &
coli &N F9] F 4FAFE 257U 19 234 A+ 4
WS o] g3lo] 01pr0ﬂoxac1n 2.5mg/kge ST lecoll 3|4
s}o] 3 Urovaxom®™ 50mg/kg E%NL 1cco] ZHol 3]

4 % Folelglrk

4. I BE29| AN AF

ST lec

F0ix (n=13): E
O

257k ALE vk ¥ AYFEES ketamine (50mg/
kg)¥} xylazine (12mg/kg)& ol &stod A4l wiy F A&
AAst], ARA 22 & FAslol o, WAE 53 &

b}



FEFo F2FA (E coli AEH FY F o57A) 2
wollA A2 AR =F 9] AF-E 10ml2] PBSelA] 153
259 H2l$ ¥ Ecoli MRS Al¥slsiet. wat,
ARE E8ll A 2O R E coli MEHAE A3t
o, AGA 22 oA 2] AT FF5 (CFU) 37he A
9] gram3d CFUQ| H T log+ZFHAXRZ FA8}9 )

2 ¥R of R OHT

Bl whe} vHA Al AR A 07%7} slem 04,
10% "]kl A 178, 10-25%<lA 23, 25-50%14 34, 50-
5%l A 47 75-100%4 585 7] 53to] AglAde] A
EE 71Eser”

2E AY 22 sPSS® for Microsoft Windows S o] &
sto] FEF+EFAARE A 55 TA R, 4 19
3 Al Wilcoxon signed rank sum test2} ANOVA &
o]-g3to] TAstlem, Azl &L Al Turkey A%
ARe Algstedel. A o 52 pakol 0.05 vkl
AvE @A

e o}

U]/‘g%ﬁ]—@ 5‘_7‘:134— }‘Z} LX‘] /‘7:] CR=S u]./(.] /l—“:r—\L/H X‘] E]
Aed B8 mule 8339 (72ute] = 60uta])oll A HHEo]
oh 2nkele A9 AF A% Adglen lodhelE 4G4
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= ek,
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covkel % ssukelsh ARl Aol A-gEsieh 2okl e A
47 24 9 HEFoz A 1A 2A o
A An dzEs wzsgs
(68.700+13.439, p<0.05), glnsenos1de o] (45.778+13.807,
p<0.05), Urovaxom® 033 (46.111+13.807, p<0.05), gin-
senoside®} ciprofloxacin B -850+ (82.300+13.439, p<0.05),
Urovaxom ™ @} ciprofloxacin 85035 (93.100+13.439, p<

] ciprofloxacin o3+

2 F0IM Ginsenoside &2 Urovaxom®™1 Ciprofloxacin®l AlsS1t 851

0.05)0ll 4] F-A|gH= o

o]
AA

2 o8 £E0) AFre AT B

Ginsenoside %5 o177} ginsenoside®} ciprofloxacin ¥

Folis vlasle W, SAIFeE Fo A= A

T Aol= e Aoz Falxdr) (36.522+13.807, p>
0.05).

Urovaxom[ = =033} Urovaxom I} ciprofloxacin

Fol g vaehgS W), SALCE olv] g AT

4 7 ATE 38 5 A9l (46.989+13.807, p<0.05).

Table 1. Microbiological data of the prostate tissue and urine
culture samples

@ ()] Mean Standard Culture
group group difference (I-J)  error p-value negative
1 2 68.7000 (*) 13.43868 <0.001
3 45.7778 (*)  13.80694 0.020 0%
4 46.1111 (*) 13.80694 0.018 0/10)
5 82.3000 (*) 13.43868 <0.001
6 93.1000 (*) 13.43868 <0.001
2 1 —68.7000 (*) 13.43868 <0.001
3 —22.9222 13.80694 0.564 60%
4 —22.5889 13.80694 0.579 6/10)
5 13.6000 13.43868 0912
6 24.4000 13.43868 0.465
3 1 —45.7778 (*)  13.80694 0.020
2 22.9222 13.80694 0.564 1%
4 0.3333 14.16562 1.000 (1/9)
5 36.5222 13.80694 0.105
6 47.3222 (*) 13.80694 0.014
4 1 —46.1111 (*)  13.80694 0.018
2 22.5889 13.80694 0.579 33%
3 —0.3333 14.16562 1.000 (3/9)
5 36.1889 13.80694 0.110
6 46.9889 (*) 13.80694 0.015
5 1 —82.3000 (*) 13.43868 <0.001
2 —13.6000 13.43868 0912 80%
3 -36.5222 13.80694 0.105 (8/1(;)
4 —36.1889 13.80694 0.110
6 10.8000 13.43868 0.966
6 1 —93.1000 (*) 13.43868 <0.001
2 —24.4000 13.43868 0.465
100%
3 —47.3222 (*) 13.80694 0.014 (10/10)
4 —46.9889 (*)  13.80694 0.015
5 —10.8000 13.43868 0.966

*: p<0.05, compare with the control group. Group 1: control,
Group 2: ciprofloxacin treatment for 2 weeks Group 3: ginsenoside
treatment for 2 weeks, Group 4: Urovaxom” treatment for 2 weeks,
Group 5: ginsenoside with ciprofloxacin treatment for 2 weeks,
Group 6: Urovaxom® with ciprofloxacin treatment for 2 weeks
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QeI TlA = F 28ute]ol|A] Aok S = gl
9l o™, ciprofloxacin ¥+5-5-0 -l 4] 60% (6/10), Ginsenoside
=2 o] Foll A 11% (1/9), Urovaxom”™ THE-F-0 7o) 2] 33%
(3/9), ciprofloxacin¥} ginsenoside H-&Fo]F-oll4] 80% (8/10),
ciprofloxacin®} Urovaxom® #8503 7ol 4] 100% (10/10)& Al
T uiF AAA SA4 £7E UEbdlch (Table 1).

&9 xXstN Xz

[ALy= Nd) == o B |
A8 Al 25 F AHHZ AHA 2Aol|A] dFAE] =
2 A, Az wstel 774 A3t As el
& o] & AHskste] Hrbelglvt (Fig. 1-6).

22 W] JFAZ A& AL 270wzl o,

ciprofloxacin 5937 (2.900+0.506, p<0.05), Urovaxom® %
o] (1.889+0.520, p<0.05), ginsenoside®} ciprofloxacin ¥ &
o] (3.800+0.506, p<0.05), Urovaxom ™3} ciprofloxacin
B 8 20] 7 (3.900+0.506, p<0.05)0ll4] EAH oz 9
g T Aol & FAT = Yo, ginsenoside THFF
ATAAE EANCE Fo8 Aol kA Fekgich
(1.444+0.520, p>0.05). =3 ginsenoside H=-F07 73} gin-
senoside®} ciprofloxacin ¥ &0 & H] sl S wf, £
H o2 Fo3t o]zt dF& Felsla e (2.356+0.520, p
<0.05), Urovaxom® SHE50]37 7} Urovaxom™ @ ciproflo-
xacin ¥ & 5ol 7] Blaol A% 3 ArE 1 F 9l

9t} (2.011£0.520, p<0.05) (Table 2).

Fig. 1. Prostate section of a rat with chronic bacterial prostatitis
obtained 2 weeks after PBS treatment. The acinar structures are
severely shrunken and obliterated. Marked chronic inflammatory
cell infiltration and interstitial fibrosis are seen (H&E, Bar=200 /m).
PBS: phosphate buffered saline.

Fig. 3. Prostate section of a rat with chronic bacterial prostatitis
obtained 2 weeks after ginsenoside treatment. The acinar structures
are moderately atrophied, shrunken and obliterated. Lymphocyte
infiltration, with interstitial fibrosis, is clearly seen (H&E, Bar=
200 /4m).

Fig. 2. Prostate section of a rat with chronic bacterial prostatitis
obtained 2 weeks after ciprofloxacin treatment. The acinar struc-
tures are partially atrophied, and mild lymphocytic infiltration, with
partial interstitial fibrosis, is seen (H&E, Bar=200 1m).

Fig. 4. Prostate section of a rat with chronic bacterial prostatitis
obtained 2 weeks after Urovaxom® treatment. The acinar structures
are moderately atrophied and obliterated. Chronic lymphocytic
infiltration, with moderate interstitial fibrosis, is seen (H&E, Bar=
200 ¢m).
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Fig. 5. Prostate section of a rat with chronic bacterial prostatitis
obtained 2 weeks after ginsenoside with ciprofloxacin treatment.
The acinar structures are slightly atrophied and obliterated. A few
chronic lymphocytic infiltrations, with minimal interstitial fibrosis,
are seen (H&E, Bar=200 #m).

Fig. 6. Prostate section of a rat with chronic bacterial prostatitis
obtained 2 weeks after Urovaxom” with ciprofloxacin treatment.
The acinar structures are almost normal in appearance. Minimal
interstitial fibrosis, with focal lymphocytic infiltrations, is seen
(H&E, Bar=200 /m).

Aaxel Wst AR vprbr o e g A=)
Nz} 8|23+ & ol ciprofloxacin 033" (2.900+0.533,
p<0.05), ginsenoside o1+ (1.778+0.548, p<0.05), Urova-
xom® Eo]F (2.111+0.548, p<0.05), ginsenoside$} ciproflo-
xacin " &501F (3.50040.533, p<0.05), Urovaxom"Z}
ciprofloxacin &0+ (4.000+0.533, p<0.05)°1|4] &A%}
Ao g o3t 7] ALE M EE FE3it Gin-
senoside ¥F5-F0] 73} ginsenoside®} ciprofloxacin B -§-F-o7
F vlslel, BAMOR I8 Aol E Hlshylen]
(1.722+0.548, p<0.05), Urovaxom”® EHE50152} Urovaxom”

7} ciprofloxacin & 70179 H] A= 22 AE &

Table 2. Inflammatory cell infiltration of prostate tissue

18} )] Mean Standard Significance
group  group difference (I-J) error
1 2 2.9000 (*) 0.50578  <0.001
3 1.4444 0.51964 0.077
4 1.8889 (*) 0.51964 0.008
5 3.8000 (*) 0.50578  <0.001
6 3.9000 (*) 0.50578  <0.001
2 1 —2.9000 (*) 0.50578  <0.001
3 -1.4556 0.51964 0.073
4 -1.0111 0.51964 0.387
5 0.9000 0.50578 0.488
6 1.0000 0.50578 0.369
3 1 —1.4444 0.51964 0.077
2 1.4556 0.51964 0.073
4 0.4444 0.53314 0.960
5 2.3556 (%) 0.51964  <0.001
6 2.4556 (%) 0.51964  <0.001
4 1 —1.8889 (*) 0.51964 0.008
2 1.0111 0.51964 0.387
3 —0.4444 0.53314 0.960
5 19111 (*) 0.51964 0.007
6 2.0111 (*) 0.51964 0.004
5 1 —3.8000 (*) 0.50578  <0.001
2 —0.9000 0.50578 0.488
3 —2.3556 (%) 0.51964  <0.001
4 -1.9111 (*) 0.51964 0.007
6 0.1000 0.50578 1.000
6 1 =3.9000 (*) 0.50578  <0.001
2 —1.0000 0.50578 0.369
3 —2.4556 (%) 0.51964  <0.001
4 —2.0111 (*) 0.51964 0.004
5 —0.1000 0.50578 1.000

*: p<0.05, compare with the control group. Group 1: control,
Group 2: ciprofloxacin treatment for 2 weeks, Group 3: ginsenoside
treatment for 2 weeks, Group 4: Urovaxom” treatment for 2 weeks,
Group 5: ginsenoside with ciprofloxacin treatment for 2 weeks,
Group 6: Urovaxom® with ciprofloxacin treatment for 2 weeks

Qg 4= 919t (1.889+0.548, p<0.05) (Table 3).

H4 A3 v ol A= vz vl 2skgle wlf cipro-
floxacin o9 (2.900+0.556, p<0.05), Urovaxom® E-o] -
(1.889+0.571, p<0.05), ginsenoside$} ciprofloxacin W&o
T (3.500+0.556, p<0.05), Urovaxom >3} ciprofloxacin ¥ &
ol (4.000£0.556, p<0.05)0l14] EAITH o7 {23 4
o 74 Af3kE SAF 5 Ao, ginsenoside THE
FololA e zad vasds W, sAIFSE oy
A FAE dA= E3k e (1.66740.571, p>0.05). Gin-



854 [HEHI=Y &SNl K48 2 K85 2007

Table 3. Acinar cell structural change of prostate tissue

Table 4. Interstitial fibrosis with structural change in prostate tissue

1)) )] Mean Standard Significance (08} )] Mean Standard Significance
group  group difference (I-J) error group  group difference (I-J) error
1 2 2.9000 (*) 0.53293  <0.001 1 2 2.9000 (*) 0.55570 <0.001
3 1.7778 (*) 0.54754 0.024 3 1.6667 0.57093 0.055
4 2.1111 (%) 0.54754 0.004 4 1.8889 (*) 0.57093 0.020
5 3.5000 (*) 0.53293  <0.001 5 3.5000 (*) 0.55570 <0.001
6 4.0000 (*) 0.53293  <0.001 6 4.0000 (*) 0.55570 <0.001
2 1 —2.9000 (*) 0.53293  <0.001 2 1 —2.9000 (*) 0.55570 <0.001
3 -1.1222 0.54754 0.329 3 -1.2333 0.57093 0.274
4 —0.7889 0.54754 0.702 4 -1.0111 0.57093 0.493
5 0.6000 0.53293 0.868 5 0.6000 0.55570 0.887
6 1.1000 0.53293 0.322 6 1.1000 0.55570 0.368
3 1 —-1.7778 (*) 0.54754 0.024 3 1 -1.6667 0.57093 0.055
2 1.1222 0.54754 0.329 2 1.2333 0.57093 0.274
4 0.3333 0.56176 0.991 4 0.2222 0.58576 0.999
5 1.7222 (*) 0.54754 0.031 5 1.8333 (*) 0.57093 0.026
6 2.2222 (%) 0.54754 0.002 6 2.3333 (%) 0.57093 0.002
4 1 —2.1111 (%) 0.54754 0.004 4 1 —1.8889 (*) 0.57093 0.020
2 0.7889 0.54754 0.702 2 1.0111 0.57093 0.493
3 —0.3333 0.56176 0.991 3 -0.2222 0.58576 0.999
5 1.3889 0.54754 0.132 5 1.6111 0.57093 0.070
6 1.8889 (*) 0.54754 0.014 6 21111 (%) 0.57093 0.007
5 1 —3.5000 (*) 0.53293  <0.001 5 1 —3.5000 (*) 0.55570 <0.001
2 —0.6000 0.53293 0.868 2 —0.6000 0.55570 0.887
3 —1.7222 (*) 0.54754 0.031 3 —-1.8333 (*) 0.57093 0.026
4 -1.3889 0.54754 0.132 4 -1.6111 0.57093 0.070
6 0.5000 0.53293 0.935 6 0.5000 0.55570 0.945
6 1 —4.0000 (*) 0.53293  <0.001 6 1 —4.0000 (*) 0.55570 <0.001
2 -1.1000 0.53293 0.322 2 -1.1000 0.55570 0.368
3 —2.2222 (%) 0.54754 0.002 3 —2.3333 (%) 0.57093 0.002
4 —1.8889 (*) 0.54754 0.014 4 —2.1111 (*) 0.57093 0.007
5 —0.5000 0.53293 0.935 5 —0.5000 0.55570 0.945

*: p<0.05, compare with the control group. Group 1: control,
Group 2: ciprofloxacin treatment for 2 weeks Group 3: ginsenoside
treatment for 2 weeks, Group 4: Urovaxom® treatment for 2 weeks,
Group 5: ginsenoside with ciprofloxacin treatment for 2 weeks,
Group 6: Urovaxom® with ciprofloxacin treatment for 2 weeks

senoside §H5F0]7} ginsenoside$} ciprofloxacin &5
T H| A= FAIFLE {23t AolE Flslgow
(1.8330.571, p<0.05), Urovaxom”® SHE5-015-2} Urovaxom”
7} ciprofloxacin ¥ &501 9] H| ol A & uprlA] o] Azt
£ #lg £ Adlrh (2.11120.571, p<0.05) (Table 4).

ol e A5 Fdal & ul, ginsenoside THFFOI T2
o2 Ag ol vle] AxEe W ATAE Wk 3
AL #oE 4= 9o} 1 9o A ] AZAE HE
9}

=2 H
AL R FARCR Fo% B AE

b or

wy to

*: p<0.05, compare with the control group, Group 1: control,
Group 2: ciprofloxacin treatment for 2 weeks Group 3: ginsenoside
treatment for 2 weeks, Group 4: Urovaxom® treatment for 2 weeks,
Group 5: ginsenoside with ciprofloxacin treatment for 2 weeks,
Group 6: Urovaxom® with ciprofloxacin treatment for 2 weeks
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