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The Effects of Toosendan fructus(TOF) treatment on Hematological and
Cyto-pathological Alterations in Non-Bacterial Prostatitis Rat Model

Lee Koo-Hyen, Chang Sun-Kyu, Choi Jeong-Sik, Cheol-Jung Kim, Chung-Sik Cho®
Department of Internal Medicine, College of Oriéntal Medicine, Daejeon University, Daejeon, Korea.

ABSTRACT

Objective : Although chronic non-bacterial prostatitis is a common disease, it is very difficult to treat
effectively. Toosendan fructus(TOF) has been traditionally used in treatment of abdominal pain and
parasite. In this study, we investigated the therapeutic effects and action mechanism of Toosendan
fructus(TOF) in the rat medel of non-bacterial prostatitis induced by castration and testosterone
treatment.

Method : Eight-month-old rats were treated with 17B-estradiol after castration for induction of
experimental non-bacterial prostatitis, which is similar to human chronic prostatitis in histophatological
profiles. Toosendan fructus(TOF) and testosterone were administered as an experimental specimen and
a positive control, respectively. The prostates were evaluated by histopahological parameters including
the epithelial score and epithelio—stromal ratio for glandular damage. Also, the prostates were observed
by hematological alterations of WBC, RBC, hemoglobin, hematocrit and platelet.

Results : While prostates of control rats revealed severe acinar gland atrophy and stromal proliferation,
the rats treated with Toosendan fructus(TOF) showed a diminished range of the tissue damage.
Epithelial score was improved in Toosendan fructus(TOF) than that of the control. The epithelio-stromal
ratio was lower in Toosendan fructus(TOF) when compared to that of the control. Also, the examination
of bloods were not observed hematological change.

Conclusions : These findings suggest that Toosendan fructus(TOF) may protect the glandular epithelial
cells and may take hematological safety. We concluded that Toosendan fructus(TOF) may could be a
useful remedy agents for treating the chronic non-bacterial prostatitis.

Key words : chronic non-bacterial prostatitis, Toosendan fructus(TOF).
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Fig. 1. AST of each Experimental Group.
Nr : None-treated group.
CT : Treated group with 17 B-estradiol (s.c.) 0.25mg/kg for
30days.
Testo. : Treated group with testosterone 0.5mg/kg (s.c.) for
14days and 17 B-estradiol (s.c.) 0.2omg/kg for 30days.
TOF : Treated group with TOF 400mg/kg (p.o.) for 14days and
17 B-estradiol (s.c.) 0.25mg/kg for 30days.
Each column represents the meantSE. Significantly different
from the control group (*** @ p<0.001).
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Fig. 2. ALT of each Experimental Group.

Nr : None-treated group.

CT : Treated group with 17 B-estradiol (sc.) 0.25mg/kg for
30days.

Testo. : Treated group with teslosterone 05mg/kg (sc.) for
l4days

and 17 B-estradiol (s.c.) 0.25mg/kg for 30days.

TOF : Treated group with TOF 400mg/kg (p.o.) for l4days

and 17 B-estradiol (s.c.) 0.25mg/kg for 30days.

Each column represents the mean*SE.

Significantly different from the control group (¥% @ p<O.0l, #xx
: p<0.00D).
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Tig. 3. Creatinine of each Experimental Group.
Nr : None-treated group.

CT : Treated group with 17 B-estradiol (s.c.) 0.25mg/kg for
30days.

Testo. : Treated group with testosterone 0.5mg/kg (s.c.) for
14days

and 17 B-estradiol (s.c.) 0.25mg/kg for 30days.

TOF : Treated group with TOF 400mg/kg (p.o.) for 14days
and 17 B-estradiol (s.c.) 0.25mg/kg for 30days.

Each column represents the mean+SE.

Significantly differcnt from the control group (+* @ p<0.01).
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Fig. 4. Lactic Dehydrogenase of cach Experimental Group.
Nr : None-treated group.

CT : Treated group with 17 B-cstradiol (s.c.) 0.25mg/kg
for 30days. A

Testo. : Treated group with testosterone 0.5mg/kg (s.c.)
for l4days

and 17 B-estradiol (s.c.) 0.25mg/kg for 30days.

TOF : Treated group with TOF 400mg/kg (po.) for
l4days and 17 B-estradiol (s.c.) 0.25mg/kg for 30days.
Each column represents the meantSE.  Significantly

different from the control group (+* : p<0.01, *** p<0.001).
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Fig. 5 Body Weight of cach Experimental Group.

Nr : None-treated group.

CT : Treated group with 17 B-estradiol (sc.) 0.25mg/kg for
30days.

Testo. : Treated group with testosterone 0.5mg/kg (s.c.) for
14days

and 17 B-estradiol (s.c.) 0.25mg/kg for 30days.

TOF : Treated group with TOF 400mg/kg (p.o.) for 14days
and 17 B-estradiol (s.c.) 0.25mg/kg for 30days.

Each column represents the meantSE.

Significantly different from the control group (** @ p<Q.01).
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Fig. 6. Prostate Weight of each Experimental Group.

Nr : None-treated group.

CT : Treated group with 17 B-estradiol (s.c.) 0.25mg/kg for

30days.

Testo. : Treated group with testosterone 0.5mg/kg (s.c.) for

14days
and 17 B-cstradiol (s.c.} 0.25mg/kg for 30days.

TOF : Treated group with TOF 400mg/kg (p.o.) for l4days
and 17 B-estradiol (s.c.) 0.25mg/kg for 30days.
Each column represents the meantSE.

Significantly different from the control group (*+ :
wx  p<0.001).

p<0.01,

3. NEEFoll g A4
W3}

H&E
ey

i
My
=
=
S
Rt
)
2
o
[y
)
N
-
W
A

P4 Rat 28oll4 HoY gl Alxzze] wislel ujX& A%

149

H(acinar gland)7} 5 FEHZ 95 glo] & /4
sl 93, =AY M E(duct epithelial cell) SA|
AFEY F2 A AT} BuldSe] A 3
e FAsln dden, AT =39 FHo} 4
8l dA BEHA ATt (Fig. 7A).

T vlNEA HEAEe] dE dixTdAe
AXE AE7L AgA EldEe] Hez Exsil
Byxgo] v, &3 HE HA] HAATY FyZ
AFH e, AP A AXZAF
s 2 g7 AL A o7 9ol AH
34 wirdo] {AHRUCKFig. 7B). Testosterone %
AN AXHEIE 52 dulz AT AR
FHYE HYY, EHNT= 952G E F FA45
I Yslen, A3 2L Hxe FAz H43t
GLS 5o723 A3 Axz #AZHUcKFg. 70).
TOP FAFAE tixFo] v AFXHEE Ho
T2 FEHE TR $iF0] FEHAN, =HAX
v 9y dez ATy BulNEe] g 2
FZko] Uizl vis] e A fAEH
Qglen A z2He Axe =¥ A dup

o)
A3, A

Tl A& FGF3vE A% Fa
s} WA 9A dizded vis) ZA" S 24
(Fig. 7D).

Fig. 7. Morphological Profiles of the Prostate Tissues from the
Rats with Non-bacterial Prostatitis Experimentally Induced by
Castration and 17 B-estradiol Treatment.

(A) nonc-treated normal group: Duct epithelial cells were long
columnar in shape and fibrous tissues were poorly developed in
the surrounding stroma. (B) treated group with 17 B-estradiol
(s.c.) 0.2omg/kg for 30days: Duct cells were flattened to low
cuboidal or squamous type. The stroma showed a severe
infiltration of lvmphocyvte and monocyte and remarkable fibrosis.
(C) treated group with testosterone 0.5mg/kg (s.c.) for 14davs and

17 B-estradiol (s.c.) 02omg/kg for 30days: Duct cells showed
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cuboidal appearance and fibrous tissues were poorly developed in
the stroma, (D) treated group with TOP 400mg/kg (p.o.) for
14days and 17 B-estradiol (s.c.) 0.25mg/kg for 30days: 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. x400.
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Fig. 8 Effects of TOF Extract on Acinar Epithelial Score of
the Prostate.

Nr ¢ None-treated group.

CT : Treated group with 17 B-estradiol (s.c.) 0.25mg/kg for
30days.

Testo. : Treated group with testostecrone 05mg/kg (s.c.) for
14days

and 17 B-estradiol (s.c.) 0.25mg/kg for 30days.

TOF : Treated group with TOF 400mg/kg (p.o.) for 14days
and 17 B-estradiol (s.c.) 0.25mg/kg for 30days.

Each column represents the mean+SE.

Significantly different from the control group (* @ p<0.05, ** :
p<O0D).
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Fig. 9. Effects of TOF Extract on Epithelio-Stromal Ratio in
the Prostate.

Nr : None-treated group.

CT : Treated group with 17 B-estradiol (sc.) 025mg/kg for
30days.

Testo. : Treated group with testosterone 0.5mg/kg (sc) for
14days and 17 B-estradiol (s.c.) 0.25mg/kg for 30days.

TOF : Treated group with TOF 400mg/kg (p.o.) for 14days and
17 B-estradiol (s.c.) 0.25mg/kg for 30days.

Each column represents the mcan+SE. Significantly different
from the control group (* : p<0.05, ** p<0.01).
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