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The Effects of Forsythiae Frucus on Inflammatory Genes
and Cyto-pathological Alterations in Chronic Non-Bacterial Prostatitis Rat Model

Jin-Sin Lee, Young-Min Ahn. Se-Young Ahn, Ho-Kyung Doo, Byung-Cheol Lee
Dept. of Internal medicine, College of Oriental Medicine,
Kvung Hee University, Seoul, Korea.

ABSTRACT

Objective :  The etiology of chronic prostatitis is likely multifactorial, resulting from either a cascade of events after an
initiating factor or from a variety of etiologic mechanisms. There is substantiating evidence to support the role of the
inflammatory responses in its pathogenesis. and the clinical value in the evaluation of therapeutic efficacy. Forsythiae Frucus
has been traditionally used in treatment of inflammatory diseases. including of prostatitis and urinary tract inflammation. In
this study, we investigated the effects of Forsythiae Frueus on inflammatory cytokines and eyto-pathological alternation in the
rat model of chronic non-bacterial prostatitis induced by castration and 17(3-estradicl treatment.

Methods : Two-month-old rats were treated with 173-estradiol after castration for induction of experimental non-bacterial
prostatitis, which is similar to human chronic prostatitis in histopathological profiles. Forsythiae Frucus as an experimental
specimen, and testosterone as a positive control. were administered orally. The prostates were evaluated by histopathological
parameters including the epithelial score and epithelio-stromal ratio for glandular damage. and the expression of inflammatory
cytokine genes including interleukin (IL)-1B. I1-5. IL-12. tumor necrosis factor (TNF)-a. eotaxin, inducible nitric oxide
synthase (INOS) and cyclooxygenase-2(cox-2).

Results : While prostates of contro] rats revealed severe acinar gland atrophy and stromal proliferation, the rats treated
with Forsythiae Frucus showed a diminished range of tissue damage. Epithelial score was improved in the Forsvthize Frucus
group over that of the control (P{0.05). The epithelio-stromal ratio was lower in the Forsythiae Frucus group when compared
to that of the control (P<0.05). In the reverse transcription-polymerase chain reaction (RT-PCR) of inflammatory cytokine
genes. Forsythiae Frucus inhibited the expression of IL-1B8, TNF-a, iNOS. cox-2 genes. while it modulated the expression of
IL-5. which is an anti-inflammatory cytokine.

Conclusions : These findings suggest that Forsythise Frucus may protect the glandular epithelial cells and also inhibit
stromal proliferation In association with the immune modulation including the suppression of inflammatory cytokines and
increase of anti-inflammatory cytokines. From theses results. we suggest that Forsythise Frucus could be a useful remedy
agents for treating chronic non-bacterial prostatitis.

Key words: chronic non-bacterial prostatitis. Forsythiae Frucus. inflammatory cytokine.
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Normal b
Control 6
Forsythiae 1.2 b
Forsythiae 2.4 6
Testosterone b

None
17 B-estradiol 0.25mg/ke
17 B-estradiol 0.25meg/ke
17 B-estradiol 0.25me/ke
17 B-estradiol 0.25mg/ke

No-treatment
Saline (p.0.)
Forsythiae 1.2g/ke(p.0.)
Forsythiae 2.4g/ke(p.0.)
Testosterone 2.5mg/kels.c.)

aKach parenthesis represents the route of administration. s.c.subcutaneous injection: p.o.oral administration
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Table I, Body wight and Prostate weight of each
exper!mental group

Normal 349.2+16.2 1.030.08

Control 288.2¢21.27%% 0352012777
Forsythia 1.2 268.3+40.7 0.25+0.07
Forsythia 2.4 28204247 0.28=0.06
Testosterone 39184215 0.37£0.06

& # £Significantly different from the normal group (F£ %
P00
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Table Ill. Blood chemistry of each experimental group

| Normal 135.5i2‘4.4

Control 140.020.0 30.6£1.7%
F12 108.0+40.8 24.0+6.6
F 24 7624119 286445

TS 7884174 29.342.9

3833452

lg.éi% 0.620.1

14409 181+1.8" 0.540.1
2.5£1.9 17.7545.3 0.6£0.1
1.0£0.0 19.68+1.2 0.520.2
1.3405 19.67+2.9 0.540.8

#Significantly different from the normal group (P<0.05)***Significantly different from the control group (P<0.001)
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Fig. 1. Morphological profiles of the prostate tissues from the rats with
non-pacterial prostatitis. Normal prostate: Duct cells were fong
columnar in shape and fibrous tissues were poorly developed in the
surrounding stroma. Control group: Duct cells were flattened to low
cuboidal or sguamous type. The stroma showed a severe infiltration of
tymphocyte and monocyte and remarkable fibrosis, Forsythia 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
fymphocytes, monocytes and fibroblasts were infiltrated in the stroma
of the tissue. Forsythia 2.4 group: Duct cells were recovered 1o high
cubcidal profile.  Testosterone group: Duct cells showed cuboidal
appearance and fibrous tissues were poorly developed in the stroma.
*400.
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Acinar epithelial score

Normal Contrel ¥ 1.2

F24

Fig. 2. Effects of Forsythia Fructus on acinar

epithelial score of the prostate. Each
column represents the mean +SD.
# % #Significantly different from the
normal group( # # #P{0.001) *
Significantly different from the control
group(*P<0.05)
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45£9%2 7FAastoH(P0.01) (Fig. 3).

Stromal ratio

Normal Centrol F1.2

F24 TS

Fig. 3. Effects of Forsythia Fructus on

epithelio-stromal  ratio  in the
prostate. Each column represents the
mean £3D. # 2 £Significantly
different from the normal
group(£#4#  P.00T) **
Significantly different from the control
group(™* P<0.01)
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C F12 F24
IL-1f e
IL-5
IL-12
TNF-a

Interleukin-8 mRNA

Normal Control Fl12 F24 Normal Contrsl Fi12 F2.4

14 %

1.2

6.8

0.6

Tumor necrosis factor-alpha mENA

02 r

Normal Control Fiz F24 Normal Control Fi2 F24

Effects of Forsythia Frucus on expression of proinflammatory cytokine mRNA in the
prostate. Each column represents the mean +SD. # #Significantly different from the
normal group( # # P<0.01, ### P<0.001) * Significantly different from the control
group (* P€0.05, ** P<0.01, ™ P<0.001)
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Cox-2 mRNA

Fig. S.

HMTd HEUY Ratol PEYsIX 2 MEXZ dstof o]x|= 2

02
0%

N C Fi1.2 F24

Eotaxin
iINOS
COX-2
GAPDH

i

Inducible nitric oxide synthase mRNA

Normal Control F12 Normal Control F12

Normal Control F12 F24

Effects of Forsythia Frucus on expression of cytokine-inducible chemokine mRNA in the
prostate. Each column represents the mean +SD. # #Significantly different from the
normal group (## P0.01, ### P.001) * Significantly different from the control
group (* P€0.05, ™ P<0.01)
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