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Effects of PFaljeong—san Pharmacopuncture on Experimental Rat Model
of Benign Prostatic Hyperplasia

Chae Weon Kim and Kwang Ho Lee*

Department of Acupuncture & Moxibustion Medicine, College of Oriental Medicine,
Sangji University

Objectives : The aim of this study is to evaluate the effect of Pafjeong—san pharmacopunc—
ture(PJS) on the rat model of benign prostatic hyperplasia(BPH).

Methods : Rats were divided into 5 groups, with 6 rats in each group. The 5 groups included

sham—operated group(sham group), BPH model group(BPH group), finasteride—treated group
(fina group), PJS—treated groups(PJS 10 and PJS 100 group). Testosterone was injected
subcutaneously to the castrated rats except sham group for BPH model. During 4—week
experimental period, finasteride(5 mg/kg) was administrated orally once daily in fina group,
PJS in PJS 10(10 mg/kg) and PJS 100(100 mg/kg) group and normal saline in sham and BPH
group were injected subcutaneously once daily at Jungwan(CVys).
We checked prostate weights, serum concentration of dihydrotestosterone(DHT), morphologic
changes of the prostate, and the amount of expression of the proliferating cell nuclear
antigen(PCNA) and 5a—reductase gene to evaluate the effect of PJS after 4—week experimental
period.

Results : 1. PJS and finasteride treatment reduced prostate weights comparing with BPH group,
but PJS—treated groups showed no significant changes, unlikely fina group.

2. PJS—treated groups showed significant degreases in concentration of DHT.

gsr}lligvr]lo;r)(riis.tatic 3. PJS—treatfed groups showed significant degreases concentration—dependently in the amount
hyperplasia; of expression of the PCNA apd 5a—(eductas§ gene. S

Paljeong—san; 4. PJS treatment showed shrinking of thickness in the prostatic epithelial tissue.

Pharmacopuncture; Conclusions @ PJS has the effects that improve the symptoms of BPH through inhibiting
Finasteride proliferation of the prostatic tissues.
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(2) PISS] Az

AR 970 9] A= Fd o] QItK(Table 1). B84t
okl 450 g I8 o] %ol 2AEE 70 % ethanolS &
M= 8ted 110 T FE71914 7H 3A13E 3814 ik 56
1 rotary evaporator(Eyela, Japan)< o]-&38fo] 7t
5% § 5A7ZSEE 1IN NaOHE: ol-8-ale] 55
pH 6.8¢] ¥ 2ds}ar, 4 TolA] 124} WAe & 8
Za3it). WerE 5590l PBSE 718k 10%2 31451
oFF o= AREsISiT
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Table 1. Prescription of FPaljeong—san

Scientific name Weight(g)
Dianthi Herba 50 g
Rher Racix Et Rhizoma 50¢g
Akebiae Caulis 50 g
Ploygoni Avicularis Herba 50 g
Talcum 50 g
Garseniae Fructus 50 g
Plantaginis Semen 50 g
Glycyrrhizae Radix 50 g
Junci Medulla 50 g

Total amount 450 g

(3) A¥sE E AP &7
tfghito] . F A (Daejeon, Korea)ollX 1059 57
Wistar rats(200 £ 20 g)& F3iste] A3dsielt). o] 23
< AU S8 9dsoA A3 AEsE 7t
oj=gelel| whet Z&= Ak AE A7 A 27 w2t A4S
17H8 < § ke 4770 Akt 2 A s
L5 sglom 12413 7 o= UlS 2 el 3HgellA
2522 +2°C, F5% 55 % + 9 %2 73S AT
AHEE0 L2072 Z 5719] 7(n=6): sham—operated
group(©]3} shami®); BPH =¥ group(¢]d} BPH);
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finasteride—treated group(°|3} finaw"); PIS(10 mg/kg,
20 pL/7]) —treated group(©J3} PIS 10:%); PIS(100 mgkg,
200 uL/mke])—treated group(o|3} PIS 1007 22 WP
A

45°710] Adjo] k= wiAH i BAE SAEkL 1
T AREES 1221 B AAART v Zoletil
(Virbac; Carros Cedex, France) 0.4 mLE Foalo] n}
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HA2AL A & Aol Aol & FAE 574

3 5] Aedar] d7ix) 80 Coll Baaigitt,
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(1) BPH %= 3L Ad=4 7

271718 vhA rat2 Zoletil 1 ml/kg®] |38 Fof
st AT $, shami H74S 71§ ThA] &9k
] U] AEsES 3k A9 F919 A g 2 4l
BEAE SRR oL a3k} Fa1sks HAleiglct. o] %
testosterone propionate= corn oil®l] %%y shami-= A
2J8F BPHY, finaw™ ~22)a2 PJS 1077} PJS 1001 10 mgkg
9] S 38} FARBI] BPHE #38l9it) Shamtoll=
corn oil¥F 2 EFo = 3ja} FARsIo] vehicleZ 4]
of 9§t ~E 7t AR Azte] gafo] glies stk

PJS= Lim et al'¥¢] = 312 3} 31 100 mgkg
& Hgko g AAsar 10 megke/day X8-S 3 B
WALk - 717 10 mg/ke(PIS 1074, 100 mglkg
(PJS 100:)& PBSl 84{slo] sholl & ¥ 457 5<%
Yol J3FY3A K insulin syringe, 30 G X 8 mm,
Sungshim medical Co, Korea). tjZ9] BPH-2 AJT]
Adgeg 7o kA o 7 F2RIE19I T, finave YAt

S 2 finasterideE 575 =9 5 mgkeE 4+ Fo

)
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(3) &= Dihydrotestosterone =%

g3 dihydrotestosterone(¢]3} DHT) =4S DHT
ELISA kit(ALPCO Diagnostics, Salem, NH, USA)E ©]
g3l S7gslltt. Ratol AdellA Ajdsto] 4000 rpm
o2 4 Cell YAl Fefsto] @& Felsiolon, —20 C
oA Aol ARgsl] A7 Baksigitt Kit manual©l
w2l SAE$ 0, enzyme—linked  immunosorbent
assay (ELISA)Hell whz} 233181k

A% 4 % formalino 2 1A F
paraffin©2 =52 FASISITh ol F- 245 4 um| F
A2 H¥3}aL hematoxylin and eosin(HE) 2.2 G238}
ZAsE o7 Prlsiaith AR SZX10 microscope
(Olympus, Tokyo, Japan)S ARE-8le] A1)

(5) Agx 24 ol A RNAS] H2] 2 ¢DNA 34

7y o] AP ZAS total RNA extraction kit
(iNtRON Biotechnology, Korea)E ©]8-5}¢] mRNAES &+
=3t Fo R 246 1 mLY lysis buffers 7}
3 & A 200 Lol SFRREES 718l ATt
13,000 rpmell 10%3F Faleld H A5 400 uLe]
binding buffers} 40151, kitol A5 Aol Az
3} bufferE $AF T8 13,000 rpmol] 3037+ QA
£ &}aL washing buffer A9} B 700 uL& <=7H o2 9
ARE S8tk viAEto g 50 plel elution buffers
Y 9 Egjslo] RNAS 28ty B2 3 nano
drops ol&ste] w55 SAISITE vl AAIE 2 ugel
RNAZ cDNA synthesis kit(Enzynomix, Korea)Z ©|-&
3lo] cDNAZ $H4d5}o] o] cDNAZ A8 A7HA] 20 Coll
A Bsloint

(6) Real—time polymerase chain reaction(©]3} PCR)

21218 AL g 574517 918l cDNAE 0|85
o] real—time PCRE AAI3lt}. 2135 31415 cDNAC
10 pL9] SYBR Green PCR Master Mix(Applied Bio—
systems, USA)9} Z7+9] sense, antisense primerE ¥
I SRTE s HE 7 20 pLh HA & 5
Step One real—time PCR systems(AppliedBiosystems)
S 0|83l PCRE 4333ith PCR 2712 95 CollA
1087+ denaturationdt & 95 C 156%, 60 C 60%Z
40 cycle WEE319IT} Glyceraldehyde—3—phosphate dehy —
drogenase(©]3} GAPDH), proliferating cell nuclear
antigen(©]&} PCNA), 5a—reductased] %z} Wik
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Table 2. Primer Sequence

Table 3. Effects of PFaljeong—San Pharmaco—
puncture Administration on Prostate Weights

Genes Sequence
g Sense 5'-CGGGAAACCCATCACCATCT-3'
GAPDH -
Antisense 5'-CACAAACATGGGGGCATCAG-3'
PCNA® Sense 5'=TCTAGACGTCGCAACTCCGC-3'
Antisense 5'-ATGTCCCAGCAGGCCTCATT-3'
5a— Sense 5'-GACCACAGGCGAGATGCAGA-3'

reductase 2 Antisense 5'~TGTGTTTCCCGTAACTGGCG-3'

Group N Prostate weight(mg)
Sham” 6 0.89 +0.12
BPH' 6 1.46 +0.11
Fina' 6 1.15 + 0.10"
PJS 10° 6 1.43 £0.15
PJS 100" 6 1.36 £ 0.12

9 : glyceraldehyde—3—phosphate dehydrogenase.
« . proliferating cell nuclear antigen.

743190, 2+ primer sequencet Table 291 A
39tk Sa—reductase?] 749 finasteride2Fe] HlaE
ato] A2EES ERIsIGITE BE fAke] HEEe
GAPDH®] ¥Hal=-S- 0]-8-5}9 normalizationad}3ict.

(7) 574] =] }H

= mean + SEM(n=6) ©.& YepA} Datas=
one—way analysis of variance(ANOVA)E o]&3}3e
H A HA HPHOZ Dunnett’s test® ARESISILE &
Ak BAS statistical package for the social
sciences(SPSS; version 19.0)2 o] &3}l p < 0.05¢1
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Values are expressed as meantSEM of 6 rats per group.
9 significant difference by Dunnett's test. p < 0.05

© sham—operated group.

: BPH model group.

. finasteride—treated group.

: PJS(10 mg/kg)—treated group.

| © PIS(100 mg/kg)—treated group.

— wn H —F %

Table 4. Effects of Paljeong—San Pharm—
acopuncture Adminstration on the Concentration
of Serum Dihydrotestosterone(DHT)

Group DHT(pg/ml)
Sham' 123.35 + 21.65
BPH' 1356.94 + 184.93°
Fina' 371.02 + 88.49°
PJS(10 mg/ke)* 967.53 + 141.42°

PJS(100 mg/ke)* 379.52 + 127.02°

Data are presented as the means = SEM of six rats
experiments.

Significant difference by Dunnett's test.

a ! p<0.05vs. sham group. b : p < 0.001 vs. BPH group.
9 : sham—operated group.

« + BPH model group.

. finasteride—treated group.

: PJS(10 mg/kg)—treated group.

: PJS(100 mg/kg)—treated group.
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Fig. 1. Effects of Faljeong—San pharmacopunc—
ture adminstration on the concentration of serum

dihydrotestosterone(DHT)

Values are expressed as meantSEM of 6 rats per group.
Sham : sham—operated group.

BPH : BPH model group.

Fina : finasteride—treated group.

10 : PJS(10 mg/kg)—treated group.

100 : PJS(100 mg/kg)—treated group.

Significant difference by Dunnett's test.

#:p < 0.05 vs. sham group. s« . p < 0.001 vs. BPH group.

PJS 10 PIS 100

Fig. 2. Effects of PFPaljeong—San pharmaco—

puncture(PJS) on prostatic epithelial hyperplasia

H&E staining of prostatic tissue from rats; original
magnification 200X. L indicates lumen area and S indicates
stromal area. Arrows indicate luminal involutions. The rats in
BPH group showed typical histologic changes of reduced
glandular luminal area, vacuolated cytoplasm projecting into
the glandular lumen and thickened glandular epithelium. In
short, most tubule has developed involutions projecting into
the lumen, reducing the volume of the inner lumen space
compared to others. Administration of PJS for 4 weeks
suppressed these typical hyperplastic patterns. PJS, in
particular, was more efficacious in suppressing the
thickening of epithelium, as compared to the other groups.

S MRS Aldallet. st An Aol vlel ar
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WAEI}Qlon B3] TR 50| Hs) PIS Alsroll A
BPH A sjdlo] JA== Zlo] ERI= o, Au]z4]9]
FAZZE Al M= g3t Qlgol SR Fig.
2).

4. PJSo] AP x= PCNA -2 A}
il oA &3

AU Ao PCNA mRNA 2&l=kS Real—time
PCR A8 WS =&l g018l9ity. PCNAE BPHolA]
shamzl BI3l 24 IA S/l finaw3} PJS

Alsgtol| A B BPHA ) vl atste] 0] $iA] PCNA 1t
o] Zr(Fig. 3).

1.54
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054 —- :i"- -

0.0 ,ll

Sham BPH Fina 10 100
PJS (mg/kg)

Relative mRNA expression
of PCNA (folds)

Fig. 3. Effects of Paljeong—San pharmaco—

puncture on PCNA mRNA expressions in the prostate
Sham : sham—operated group.

BPH : BPH model group.

Fina : finasteride—treated group.

10 : PJS(10 mg/kg)—treated group.

100 : PJS(100 mg/kg)—treated group.

Significant difference by Dunnett's test.

#.:p < 0.05 vs. sham group. ssx . p < 0.001 vs. BPH group.
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ﬂ a3

Testosterone-S DHTZ A3IA 7= G491 5q—reduc —
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Fig. 4. Effects of Faljeong—San pharmaco—
puncture on bSa—reductase mMRNA expressions in

the prostate

Sham : spap—operated group.

BPH : BPH model group.

Fina : Finasteride—treated group.

10 : PJS(10 mg/kg)—treated group.

100 : PJS(100 mg/kg)—treated group.

Significant difference by Dunnett's test.

#:p < 0.05 vs. sham group. s« . p < 0.001 vs. BPH group.
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