AL ot vlAEY MEdyg 2Hollk

T
‘O‘I_
2
ok
I}
a

é

Hel

kA
bal
ol
Il
!I

t0||

2

E

e

rir
2
ol

A7 g WAFE A BN
Qe 0 A zzAa Asd HAE 9%

The Effects of Lygodium japonicum Treatment on Hematological
and Cyto-pathological Alterations in Non-Bacterial Prostatitis Rat Model

Byung-Cheol Lee. Sang-Woo Kim., Young-Min Ahn, Ho-Kyung Doo, Se-Young Ahn

Dept. of Internal medicine, College of Oriental Medicing,
Kyung Hee University, Seoul, Korea.

ABSTRACT

Objective : Although chronic non-bacterial prostatitis is a common disease, it is- very difficult to treat effectively.
Lygodium japonicum has been traditionally used in treatment of urinary tract inflammation and voiding disturbance. In this
study, we investigated the therapeutic effects and action mechanism of Lygodium japonicum In the rat model of non-bacterial
prostatitis induced by castration and testosterone treatment.

Methods : Five-month-old rats were treated with 17B3-estradiol after castration for induction of experimental non-bacterial
prostatitis, which is similar to human chronic prostatitis in histopathological profiles. Lygodium japonicum and testosterone
were administered as an experimental specimen and a positive control. respectively. The prostates were evaluated by
histopathological parameters including the epithelial score and epithelio-stromal ratio for glandular damage, PCNA labeling
index for cyto-proliferation and a TUNEL(deoxyuridine triphosphate biotin nick end-labeling) assay for cell apoptosis.

Results : While prostates of control rats revealed severe acinar gland atrophy and stromal proliferation, the rats treated
with Lygodium japonicum showed a diminished range of tissue damage. Epithelial score was improved in the Lygodium
Japonicum group over that of the control (P<0.05). The epithelio-stromal ratic was lower in the Lygodium japonicum group
when compared to that of the control (P{0.05). Although there was no difference in PCNA and TUNEL positive cells of the
glandular epithelia. we found an decreased number of PCNA positive cell and concurrent increase of TUNEL positive cells in
the stroma of Lygodium japonicum treated rats (P<0.01).

Conclusions : These findings suggest that Lygodium japonicum may protect the glandular epithelial cells and also inhibit
stromal proliferation in association with suppression of cyto-proliferation and stimulation of apoptosis. We concluded that
Lygodium japonicum could be a useful remedy agents for treating chronic non-bacterial prostatitis.

Key words: chronic non-baterial prostatitis. Lygodium japonicum. PCNA. apoptosis.
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T3E AAEdd A & $eRE B
s, 14979 ﬂiﬂg AAA shsdet. 2|
& 29AXE] 17 B-estradiol (Sigma. USA)&
sesame oll2 3Astel 30 F<t 0.25mg/2ml/kg
o APTEY Fof IsFabste] whA ¥

6311213
A ARG S skl

i 2 tekl ) AR
(Normal .group), 9% (Control group), sjEAF
1.2g Fo3 ( Lygodlum 1.2 group), slEAF 24g &

o} & (Lygodium 24 group), QAR AHER L
(testerone group)?] HFo 2. o] A& stgich
A g 27-E sham-castration©. 2 &8 A

dho] MERE-E AT F ojmT 2Ae A

Table I, Structure of the Experiment®

|sts! wslol olxlE Y

g,}%} } ‘:Hi 3.3..‘6"‘"5}41 0:}.’717]7].10} o—]\:t-] g}
25 Bojein) gokth HxdY ratl A 18
A& ohSFRE 17 Bestradiols 047 J]H}i
FAsRg T 179A B8 A4 94 dml/keTt

T 3k A TS TR S KJrT:‘
YEE 17 B-estradiol® 30€7 Fsk2 FALEHEA
179 RE A FAE A dge]  Aesked]
12g/keg (H5AF 12g Foi) 2 24g/kg (HFAt
04g ToJF)e 8802 gonde o83k 14 1
3 A7z FYsidch oA vz I3EAE
o E 17 Bestradiold 3097 F3tE FAHs}
HA 1795 28] Testosterone corn oilel 2.5mg/2
n® FEZ 25mg/ked] £z F3 FAlekad
o} (Table I).

Normal 6
Control 6
Lygodium 1.2 6
Lygodium 2.4 6

Testosterone 6

No-treatment
17 B-estradiol 0.25me/kg
17 B-estradiol 0.25mg/kg
17 B-estradiol 0.25mg/kg
17 Brestradiol 0.25mg/kg

No-treatment

Saline (p.o.)
Lygodii 1.2g/kg(p.0.)
Lygodii 2.4g/kg(p.0.)

Testosterone 2.5mg/ke(s.c.)

*Each parenthesis represents the route of administration. s.c..subeutaneous injection: p.o.oral administration
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6. MIZZAIZ MZEX}O

XRS5}

AZ FA3 AZAGA (apoptosis)oll g &
A& proliferating cell nuclear antigen (PCNA)3}
deoxyuridine triphosphate biotin nick end-labelling
(TUNEL) 2.2 7}7 fAsle] #H&sleiot. PCNA
AL PCNA staining kit(ZYMED Laboratories.
South San Francisco, CA)E AM4-84¢1 31, TUNEL
G- ApoTag Peroxidase In Situ Apoptosis
Detection kit {Intervene. New York, NY)& Ap&-
ahoe},

1) PCNA 4

ZA A blocking solutiond ZA 9o "ol
2087 d9REA7)E oAl PCNA  primary
antibody solution® Bolxme] 147 dheAlzl &
0.05M phosphate buffer saline (PBS) f9lo=z 3
a4 M Asgiel o] 3 streptavidin - peroxidase
solution® "ejrme] 3087 kA7) & PBSE
32 A3 % DAB chromogene] &% S8 o
oj=a] 587 ¥h&-A1Z & hematoxylin £ =
ojme] 2 AE . o] %4 PBSS} =&
ol A7 27t 3 o 448 £ HistmountE
o] 83ke] coverglass® Yol Fadu|Aoz @
Ly

2) TUNEL <A

dme] FAE WY sk 228 A b
o7 AfHAZl & 100me/ml proteinase
solution® Aol dol=7 2087 wheA7l &
PBS&4 o 2 AAsdY. Enzyme
solution¥} label solution& 27+ 1:99) v &2 &§
g LS do=a humidified chambers] 2] 3
TColM 147Hg<l w417 oh-& PBSE 3xH#| 2

Ak (apoptosis)oll CHSH ™

S o

=

Chsherarf abakaix] M27H 38020069 oY)
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DAB ubsf‘"ate 50 ul% H7heled g}

¥ 4% PBSS SRl 247 5ok A

A g & Hlstmoum-g o] 4-8kod coverglass® ©o)

HEav) g stell A Aol
) PCNA®} TUNEL®l 57t
TR #Hu|AA o R AlsM 2ol AegzAA

E 50007 S FheEste] o]F 9

AE ZArstel A 2543 apoptosis A&

ket

7. A Al (epithelial score)et AT/ Zg T2l

D4% HiE (epithelio- stromal ratio)

A 220 SRS gt rbe A A
% (epithelial cel)e] ol whe} H45 wfA A
et A7) Abg] AlEe] et 453 A
(columnar cel)¥ 7 S
(cuboidal celDel 7
(squamom like cell) <] 4

3 20784 9] AzA (gland) ol "“XH?S}L A
ﬁ]ﬂ]“é Apgled sg7tsiedny,

=
LECIE R M I E RSO

H 9= 8 <
2 dejele] @nld AAE o 8sle) 4]

g ¥]&  (epithelio-stromal

8. S 24
£E AYE U AR, SN vl
L.

2.00, Graphpad software inc. San Diego. bSA)-g
ol g3bed Algst L7 H]TT one-way
analysis of variance (ANOVA)e] o]e] Tuckey's
post-hoc testZ AR ZZstodod, A gz
Z Abol2] v ol Mann-Whitney U testS A8}

gkl
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siEAl U sl HEMY REold gk 9 MEaAsy el o/is og

«w G

7478 A B £ EFHA (mean + SD.) 1. SI2AK] 23t M= MRIM 2ol HiE}
2 Al on of 44 $o0% (Two-tailed p TEEAL 9 3097k 17 B-estradiol Foiot
value) = pgtol <0.06 £%¢ 4 715302 39 SFAY Foir} AF 9 AR FAd AL
vk oJipe ARG A AFS AT 4122:488g
of &) dxe 3360130608 AFLr @
m. 2 = AstA ehdek (P01 (Table 2).

Tabie II. Common blood count of each experimental group.

Normal 8.1£1.6 8.2:0.3 15.3+0.4 45.31.2 721.2£63.9
Control 59147 72£03%%% 13.2£0.5%%* 30.1£1.4%%% 816.7+48.4
L 12 7.3£14 7.4+0.4 13.6+0.5 40.6+1.4 829.5£48.6

L 24 7612 7.0£0.3 127406 38015 786.2:88.5

TS 71413 7,004 13,1205 40.1£1.9 795.8£130.0

#=

***Significantly different from the normal group (¥ *P.01 *** P0.001.)

I+

AgLelM e A 28 F AFaE dadol ol7} glglort, testosterone FolFelME 365.8
vlal slFA 128 SlFAE 24g FALANE 2 3 93g22 #23 Z71E RATHP0.05)(Fig. 1).
500 1.6
14
12
1
0.8

0.6

Prostate weight {(gram)

Body weight (gram)

0.4

0.2

0
Normal Control L 1.2 L24 TS Normal Control L12 L24 TS

Fig. 1. Prostate weight of each experimental group. Fach column represents the mean+SD, *#
**%gjgnificantly different from the normal group (**P<0.01. *#% P¢0.001.)
* ™ Significantly different from the control group (*P<0.05. ** P<0.001.)
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23
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7.0

piz

| A2 (duct epithelial cell) 94 ¢
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L 12
L 24
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-
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Table Il Blood chemistry of each experimental group.

"Significantly different from the normal group (P<0.05.)
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AEE 9439 ez Axda Fudse 3
B 5 kel dxel WE AR FA5 o
ssler, 23 242 A 243 A Q9+,
A7 Afo] A2HAANT AF3 WA G o
Zol vls Aa® FdE Boint ol g fAhE
ANFAE 1.2g FoATRT 24g FAFelA o T8}

Hatoll ojxl= &

A #EE
Testosterone Fof ol A=
B2 A FA1E deE

}‘n rlf’
rki
=
bl

e rlo e otk

dFudez & A5 9\1"“"4 7é§ B
Axe FA% AGEt S5At 24g FATH
At =2 fAES (Fig. 2).

Fig. 2. Morphological profiles of the prostate tissues from the rats with non-bacterial prostatitis
experimentally induced by castration and 17B3-estradiol treatment. (A) Normal.prostate:
Duct cells were long columnar in shape and fibrous tissues were poorly developed in the
surrounding stroma. (B) Control group: Duct cells were flattened to fow cuboidal or
squamous type. The stroma showed a severe infiltration of lymphocyte and monocyte and
remarkable fibrosis. (C) Lygodium 1.2 group: Duct cells demonstrated a typical cuboidal
feature and the mild proliferation of the acinar cells were seen in the periductal area. A
few lymphocytes, monocytes and fibroblasts were infiltrated in the stroma of the tissue.
(D) Lygodium 2.4 group: Duct cells were recovered to high cuboidal profile. (E)
Testosterone group: Duct cells showed cuboidal appearance and fibrous tissues were
poorly developed in the stroma. x400. The bar indicates 20 .
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4 SSAto] olst MM MEZZAlQ| Bi3) olxe] PCNA <54 Alx9] 2do] A9 en,
AFAF Fodzh AP A2 FAel| A= o o] gt A S FAF 24g FolFolA tlS FxA
& A7) gle) Aais PCNA Y 38 oA st #AEHAUS (Lygodium 12, PC0.05:
& Gekgu)A Ao A Aol vl oz Lygodium 2.4, P<0.01). Testosterone o ol A] &=
A Aol Mo A3 PONA o4 Mz 2717} Mz Mxst Ag zAdMe Az bz
FEE ot (PO, AE AE P 3 o] o u)s] PCNA oFA Alxe] shale) Agloy) &
A T ARl folat ajolsh aE A okor olgk atol= FAS A Ut (Fig. 3).
o A T el M dael vle) Ag 24

Fig. 3. Prostate tissues stained with PCNA for determination of proliferating cells. (A) Normal
group: Few or no PCNA positive cells were in the stromal tissue of the normal group (A).
while, a marked increase of PCNA positive cells were seen in the control group (B). In
contrast, the PCNA positive cells decreased in the rats treated with 2.4 Lygodium (C)
comparing with the control group. =400 The bar indicates 20 un.

b, SHEANf 28 MM MEQ M EXIIAL v izl wlg 43 z=A-eA2] TUNEL <4
(apoptosis) H& Mz 47 Zrstelen, ojzld Z7be 834t
Al Folrb ARA Aze ME Abda} 24g FoolM Beb FElskedeh (Lygodium 1.2,
(apoptosis)el] p]A= fsk& Hastr] 98] A8 P<0.05: Lygodium 2.4, P<0.001). Testosterone %4
& TUNNEL 99 3}t g4} = 3stein) 7 ToME 2 24 d AE NE sE 2%
2 A Ao M= TUNEL %4 A27) A9 |4} TUNEL A A £4:7} A A2} vl2stelo
B gskom, gz s Aol vl (Fig. 4).
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Fig. 4. TUNEL analysis for determination of apoptosis in the prostate. (A) Normal group:
Few or no TUNEL positive cells were seen in the stromal tissue of the normal group
(A), and the control group (B). In contrast, the TUNEL positive cells were increased
in Lygodium 2.4 group (C) comparing with the normal and control groups. x400 The
bar indicates 20 um.

3 -
= 2
S 2
@ 2
.g =
=) =
= &
Z. 5
= S 1
- )
>
(1]
Normal Control 1.1.2 L.2.4 TS Normal Control L 12 L24 8

Fig. 5 Etffects of Lygodium japonicum on acinar epithelial score and stromal ratio of the prostate,
*#%gjgnificantly different from the normal group (¥** P(0.001.). *, ** Significantly different
from the control group (*P0.05. ** PLO.OT.)
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