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Objectives: Benign prostatic hyperplasia (BPH) is a progressive pathological condition
characterized by excessive proliferation of the prostate. In this study, we evaluated the
effect of Corni Fructus water extract (CF) on the promotion of prostate cell proliferation
by dihydrotestosterone (DHT).

Methods: The effect of CF on the proliferation of LNCaP prostate cells was evaluated, and
DHT was treated to induce an /i vitro BPH model. To study the mechanism of inhibition
of cell proliferation and BPH by CF, changes in the expression of key factors related to
cell cycle and BPH were investigated. We further investigated the effect on the pro-
duction of reactive oxygen species (ROS) and nitric oxide (NO) to evaluate the antioxidant
and anti-inflammatory efficacy of CF.

Results: Inhibition of LNCaP cell proliferation by CF was associated with decreased ex—
pression of cyclin D1 and cyclin A and increased expression of cyclin-dependent kinase
inhibitor p21. CF also suppressed expression of BPH inducing factors such as ba—-reductase
type 2 and androgen receptor (AR) as well as prostate specific antigen (PSA). Furthermore,
CF significantly blocked DHT-induced LNCaP cell proliferation and effectively attenuated
DHT-induced expression of BPH mediators and cyclins. In addition, CF inhibited DHT-in-
duced oxidative and inflammatory reactions by inhibiting production of ROS and NO.
Conclusion: Our results demonstrated that CF probably acted as ba-reductase type 2 in—
hibitor, preventing the ba-reductase type 2—-AR signaling pathway, thereby reducing the
conversion of testosterone to DHT and the expression of PSA, which is at least correlated
with the antioxidant and anti-inflammatory activities of CF.

Key Words: Corni Fructus, Benign prostatic hyperplasia, LNCaP cells, ba-reductase
type 2, Prostate—specific antigen

ME Wy WEs} FTRRCHY, H2 AT FEl o3k
BPH 2 Ay A3t ofye} vvta s 232l

7 dEAR] AEAd g Fo sl 8 -9 FAAAE Rolw, E3] WA vT JAed A, 4
|t S (benign prostatic hyperplasia, BPH)< =3}o} gl 7384 o]’ A ¥ F(atherogenic dyslipidemia), W3] 7|5
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Zoll, AX A= 53 BEE hASETLY] FHE 7}
9} AFAo] L-o] HuE TP, BPHE Z7] WA
oAe vt AP Alo] W3- hakste] oy, A

)

o= 8 Z(lower urinary tract

symptoms) 5°] WERFA|TE A vitir} 2ol w
=

Al androgen©] HFZA o] AR wslof we} T2
o] BEF¥ o2 E7J] testosteronel] =7} THATFHA Sa-
reductase?] AL & FF02 FA|HL o2 AFtA
testosterone©| androgen receptor (AR)el| TfgF X138} o]
% ¥2 dihydrotestosterone (DHT) .2 3= DHT <=
Xi= BPH Al A g4 G4l vt =& #5002
E2] ), DHT= AR ¥ steroid receptor coactivator 1
(SRC)oll Agste] AP MEo] 248 =318, AR
o] A3tO.Z prostate specific antigen (PSA) &&=
T3 FVMAZITPY, mehA Se-reductase= BPHE| ol
37 7)dsk= A AR 2838 Se-reductase A3 A
Ql gt=2 714 °FE(anti-androgenic drug) E+ o 3gH
Al(a1-AR antagonist)Q! ol=dldHA &4 oF=o] &
Al BPH |50l 48] AS-HAT, o & £ finasteride}
22 Sa-reductase A3 A= testosterone®l| 4] DHTZ2] #
& Aptsto] ARIe] AHE JAISkaL BPH $HAkol A

PSA E& ZHAAHS, 181} So-reductase A3 A=
A8 13, 87] B4 e AP Aol & 23 vhs A
7% FAES st o AFdAlE AEAd 9 g
B S oA A 4W 535S 55 59 "ol BPH
A 5ol F&3kAIRE APA Bt E 2 H SstA7IAE &

Eg 2= BPHY 7l

Ao} W o 4B BARA HET 5 ] w)
ol sl WGP Eiol Holuhm FAgo]
Ao AFolob 24 BPH ACIE 918 Fr 24|24

XL;(HHO] uHo 3_!;—1'4115)'

Ak (1LZE84, Corni Fructus)s= %7K Cornaceae)
o &3t GHAWER] AU (Cornus officinalis Sieb.
et. Zucc.)o] Z <& AmZ AL v (iRt Tl
(R AAHERED Y. EHI (B2 AAED
sto] B AZMIHAME) S L AP LSRR
gk Bsol Aol AITolHEERR), 9S4
(BRI, F9)FBHEER), FxGER), o A(R

>

A

IR0, o F(HHR), et T), thbsIECitEmR), W
FAZHABEB) 55 X537 Al ARgEH o] g7y,
ob&] H AFEol o3td Afele
niside, gallic acid, 5-hydroxymethyl furfural®} 74 ThFsh
polysaccharide”} $Hr=o] U= ZAO 2 B HTHM). =

o s .
b FEE ol T8 AEES Uy SX, &t
3]

loganin, morro-

s}, g, Y, I, EUFF 58 TS FHY
S ofE]A F%50] dE AOE HAE I QIrpnen X
= B A7 = AR ¢ FZE(Comi Fructus
water extract, CF)©| testosterone® 2|3 F&E in vivo

£ JAEI S B vf P, B A
BRI O 2 in vitro BERNA HAPA MEL F2] A A
DHTol| &g S2] X0l PlX& CFe] 9Fs =
t}. o] & 93t in viro DY ER=E 7P e AHEH
3 & LNCaP HPA A EE o] &3l o, CFol o3t
LNCaP A|%Z2] ZF2]ol|&= BPH & #d QAE9 &g
A&} Aol AFS BHastaat o

Tz 2 Y

1. MIZE HHQF

B Aol A AR A7 AEA A ZE(LNCaP)= American
Type Culture Collection (Manassas, VA, USA)ol| Al T3}
Atk LNCaP AM|3+= Roswell Park Memorial Institute
Medium (RPMI-1640; WELGENE Inc., Daegu, Korea)®l
10% fetal bovine serum (FBS; WELGENE Inc.)3} 100
unit/ml penicillin/streptomycin (P/S; WELGENE Inc.)S %
7Veted 37°C, 5% CO, dholl A v sttt

L 235% AEF o™ vl¢-A TE(WECU-17-2)
Foj st Asteta o] B Folth
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3. MEYEE =4

CF ©= % DHT (Sigma-Aldrich Chemical Co., St.
Louis, MO, USA)2}2] FA] lgol] W& A Z=4L H7}
= 9|3} 3-(4,5-Dimethylthiazol-2-y1)-2,5-diphenyltetra-zolium
bromide (MTT) assayE AAISFATE ©1& 23t 6 well
plate®l] well & LNCaP M| XEE 7x10*2 &3} 24A|7¢
HHSAIZ T ©1F 100 unitml P/S7F E3HE A3 wfoF
& A E WA 2443 b viFslal CFE st &
=2 AgstA, wiAel 5%2] FBS2} 100 unit/ml] P/S

7} 239 wiAE AMg-ste] DHT * ]3] AR Hol| CF
TR A3 48A1ZF vl = 7} wellell 0.5 mg/ml
9] MTT (Invitrogen, Carlsbad, CA, USA) £4-& H7} &
37°C, 5% CO; incubatoroll A 2417+ ¥HEAIZ T A&
A AT = dimethyl sulfoxide (Sigma-Aldrich Chemical Co.)
Z Yo YAH formazans ZF =< T2
o 200 pwl¥ &7 microplate reader (Molecular Devices,
San Jose, CA, USA)E |83t 540 nmoll X F3= #he
S48 AlZ2=A Brke iz oY) A2l 5%
EE V|FoE NEEE st eIt

mlm

96-well plate

4. MIEZ7| Helo] 24

CF ©= H DHTS} 54 Ad =xolA wjgd
LNCaP Mxe| NEZF7] Ex= W3} #ES S5k
Cycle TEST PLUS DNA REAGENT Kit (Becton Dickinson,
Franklin Lakes, NJ, USA)S AME3IS T FHlE AEZE
phosphate buffered saline (PBS) 2.2 A& & #|A|& proto-
cololl W} 14 £ 4°C, LA A 30% &< propidium
iodide (PI) &4} WH-§AZ T ©ol& *l

o] g3t T MEZE Fejsta

7H olde] ANz=E
EAA AE W DNA ol W& histograms o=

AEF7) 2t 7)o] Sabe Az WES AEsH90)

= 35-mm mesh
9 4 10,000

flow cytometer (Becton chkmson)oﬂ s

5. MZAE(apoptosis)2| YA 24

U ZHoA wlFE LNCaP Al ZoA 523 apopto-
sis Ao A B4 93} Annexin-V Apoptosis
Detection Kit (BD Biosciences, San Jose, CA, USA)E A}
g3tk olE 95t FHlE /“ﬂinj—i PBSE A H3}aL,
kitol] A-F%E binding buffers %
rescein isothiocyanate®} PIE #2|3}e] 4

4713+ 3 annexin V-fluo-

oA HEGAIZ
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cytometer & o] 83t} MTAE 5 NEE 2459,

6. Western blot analysis

CF ©&% =& DHT9 CE7} A0 228 AZES
3% 3 3,000 rppmol A 5E S ARSI A
THE AAT T Ao AE pelletoll 1X lysis buffer
(25 mM Tris-Cl [pH 7.5], 250 mM NaCl, 5 mM ethyl-
1% NP-40, 1 mM phenyme-
thylsulfonyl fluoride, 5 mM dithiothreitol)S 3 7}8}a] 4°C
of| A 307 HH-EAIZ] 5 14,000 rpm, 4°C, 30E3F YA E
gate] FFAe AATE ATl x3E "] s
+ Bio-Rad T A 2F A|2KBio-Rad Lab., Hercules, CA,
USA)S o]&3ate] A3, 57| Laemilni sample

buffer (Bio-Rad Lab.)& E3ate] Thilld AMES 7S]

S

enediaminetetraacetic acid,

t}. ©]E sodium dodecyl sulphate-polyacrylamide gelS ©|
43 FHr|YFSE EE S}, nitrocellulose membrane
(Schleicher and Schuell, Keene, NH, USA)oll Zo]A|F T}
& 3027t membrane®l| 5% skim milkS *2|$F & 12}
?%}iﬂg: 23t 4°Co A over nightAFH T 1% 1x PBS-T
(PBS with Tween 20)Z 10%3} 33 A|&3tx, FA 2%t
FAE ARG Ag2olA 1413E 308 RESAIZ] # 1x PBS-T
2 A1Z & Chemi-Smart 5000 (Vilber Lourmat, Marne-la-Vallee,
France)E ©]83le] ZAL O o] Wl HEE &
A3tRY), 7 el W= o] W ZES Imagel® software
(v1.48; U.S. National Institutes of Health, Bethesda, MD,
USA)E AHg38te] A ZFs}sisith
7. Reactive oxygen species (ROS) AiAo] =H
LNCaP A|3£o| 4] DHT®ll 2|3t ROS A4l m2]= CF
o] S AR 918k 2°,7-dichlorodihydrofluorescein
diacetate (DCF-DA) SAHS 8319 th ol& 8}y
0.6 mg/ml®] CFE 14X A AEg ¥ 10 nMS| DHTE
IAZE Agste] AEE itttk EvlE AZES
PBSE 424 2 10 pM] DCF-DA (Invitrogen)E 37°C, 5%
CO, incubatoroll A 2083+ ,l'o AlF131, flow cytometer
(BD Accuri C6 flow cytometer; BD Biosciences)S ©]-83}
o ROS A4 W3} AR5 Hrletdth



dUF o iR FE20 ofgt LNCaP M MZo|

8. Nitric oxide (NO) M| &4
DHTZ A% LNCaP A|ZZFE YA == Nool v
= CFe] 932 ZALsl7] 913819 Griess reagentS AHE-
3ttt ©lE 9l3ked LNCaP Ao 10 nM] DHTE ©
=0 2 24A17F A 3AY 0.6 mgml] CFS 1A17F A4
F/]?‘& < DHT7} EA8k= wiA]oll 4] 24413F s Fekqiet. 1
ME g 45N 100 w2t Griess A1 Sigma-Aldrich
Chemical Co.) 100 W& EFste] ¥-§A1Z1 & ELISA
readerE ©]-83F 540 nmollA FF =5 =43l DHT
o] o3k NO A3 <] CF Al =5 B78t7] AA3te] so-
dium nitrite®] FEHE FF FAAE 0|83t NO 55

aEs

|

9. 84 24

2 AFoA dojxl AF Aol {fo4 E4E5 Slst
o] GraphPad Prism 5.03 22 E$o}(GraphPad Software,
Inc., La Jolla, CA, USA)< AH8-3t3th BE A2 I

A)
120-
& 1001
E 804
T 60
5
> 4
K}
O 204
0-
0 02 04 06 08 1
CF (mg/ml)
B) CF (mg/ml)
(i 0.2 0.4
Sub-G1
61
A |%2_.'M I

0.6 0.8

Cell counters

DNA contents

SN ofn U

0x
>
==
Ol
140
ne
ro
Pl
1©

o
el
=2
o
Rall
mr
02
!

+¥3F HXKstandard errors)E  FEA|SFH O H,
analysis of variance®l] ©]©] Tukey’s post hoc HI=EZ &
A3ted 0.05 RS #hEs BAIFSR fod Ao E 1
SHAT.

one-way

Z4 J'll.

1. LNCaP MIZ Z4l0j Djxl= CFe| &

LNCaP M F2lo nX&= CFY &S A 9
sle] thoFst T xo] CF7) 48417 X8]® LNCaP M Z &
N FOE MTT assays 53T Fig. 1A YEhd 2
Foll A & 4= Y50 0.6 mg/ml F=7HA1] CF7F 2=
AN A= 2] 52 oAl ddo] BEEA] FUA|
T 7 olde) sReAME AP s% oEH R AXE F
2lo] JAF P oW, E3] 1 mgmle] CF Al e ol
Z7 v 18% A= A=Y A3y} AR o)
gk CFoll 213+ 2] A7} LNCaP Al 2] Al EF7] W3}

C)
CF (mg/ml) | G1(%) | S(%) |G2/M (%)
0 59.5 | 200 | 224
0.2 59.0 | 22.6 | 18.6
0.4 570 | 234 | 21.8
0.6 59.7 | 215 | 200
08 59.8 | 2258 | 194
1.0 59.8 | 22.2 | 19.4
D) CF (mg/ml)
0 0.2 04
| 051% | 043% |  042%
4 1 1
1 | 1
R { f | #
06 08 A
| 047% .| 061% .| 0.70%
{ =i I Lo
i | H k H i
= || # | # | #
o W2 NSRS [P " <SR ¥ S S—
Annexin V-FITC

Fig. 1. Effect of CF on the cell proliferation and apoptosis of LNCaP cells. Cells were treated with the indicated concentrations of
CF for 48 h. (A) Cell viability was measured by the metabolic-dye-based MTT assay. Data are expressed as the meantstandard
errors (n=3). The statistical analysis was conducted using analysis of variance between groups (*P{0.05 when compared to control).
(B and C) After 48 h treatment with increasing concentrations of CF, cells were stained with Pl. The cell DNA was analyzed by flow
cytometry. (B) Representative histograms are presented. (C) The average values of the cell frequency corresponding to each phase
of the cell cycle are shown. (D) Cell apoptosis was detected by flow cytometry following annexin-V and Pl double staining. The
frequencies of apoptosis positive cells were quantified by expressing the number of annexin V-positive cells. CF: Corni Fructus
water extract, MTT: 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetra—zolium bromide, Pl: propidium iodide.
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EE CF AgTollA Al
F7] Eol& Rl A A (arrest) B4 H apoptosis7} FE Al
Z AGE U= sub-Gl7]ol SFEHE AEY HxE=
TEEA] U THFig. 1B, C). °}23 annexin V/PI G440l
ot Al E E40] Aol M= ol A= o 0.51% 4
E9] M|zl A apoptosis7t FEERNO L 0.8 F 1.0 mg/ml
9] CF Agl7ollAl+= 0.61% Z 0.70%= YEFY apoptosis
7F fEA ke & 4= AATKFig. 1D).

2. LNCaP MIZO| MEZ7| XHQIXISO| Waio Dlxi=
CFo| &gt
59U 2ol M AEF7] 24o] Tolshs g 2l
Sof We] mIAE CFe] FaFe 2AS7) 915k] Westem
blotting @ FA5HOM 1 AE Fig. 20] ERASIT
AAE AolN & Yxe] AEFF] GI1o| Qe F

A) CF (mg/ml)

0 02 04 06 038 1

B)

g 12 Cyclin D1

0

0

0 02 04 06 08 1
CF (mg/ml)

— e —— a— = - | Cyclin D1
—— — — Cyclin A
————— — | Cyclin B1
e | (-actin

02 04 06 08 1

o
r9~'
®
et

&S 3= cyclin D19] &7} S7)oA G271 29
33 o] #dSk= cyclin A2] WA o] thz=F thH] 1.0 mg/ml
CF Aol A 217} 80% H 82% HEZE dA A 7
H W GaMr] Aelol 2FF]= cyclin B19] @33
cyclin-dependent kinase (CDK) 4, CDK69] &&d-2 =T

TEOE FAEAT W, 2| Q] CDK A1 p21
o] B2 CF A & o|EH o2 dATHA F7t= 0]

o= qm 0.6 2 1.0 mg/mle] CF x|l 3.3u] &

3. LNCaP M|Z°| BPH ZHQIXIS2| ado]| O|Xl= CFol
=
CF Ag]ell w2 LNCaP A|3E9] 54| A9} A BPH
Zd T FHAE9] HIE B8 913+ Sa-reductase
type 2, AR, SRCI, arylhydrocarbon receptor nuclear trans-

CF (mg/ml)

0 02 04 06 08 1

CDK2

E———— | CDK4

e - e | P21

[
h

Cyclin B1

Relative expression
O O O 0 O = -
5 O o

¢ 02 04 06 038 1

CDK4

£

- id

d

Relative expression
-y

.

02 04 06 08 1 0 02 04 06 08 1
CF (mg/ml)

CF (mg/ml)

Fig. 2. Effect of CF on the expression of cell cycle regulators in LNCaP cells. Cells were treated with the indicated concentrations
of CF for 48 h. (A) Total cell lysates were prepared. Western blotting was then performed using the indicated antibodies and an
enhanced chemiluminescence detection system. B-actin was used as an internal control. (B) The expression of each protein was
indicated as a fold change relative to the control. Quantitative analysis of mean pixel density was performed using the ImageJ® software
(U.S. National Institutes of Health, Bethesda, MD, USA). The results are presented as the meantstandard errors (n=3, *P{0.05 when
compared to control). CF: Corni Fructus water extract, CDK: cyclin-dependent kinase.
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doF o Apf FE20| 28t LNCaP MBM MIZo| A AR ¥ 2 Y QXS] &l D|Xl= B

0x

Mg Bt

ol

locator 1 (Arntl) 3 PSA2] ¥ -& Western blotting .2 o] =t tiH) 120% 75_‘1:_«] Z2 &3 a9E HoleE
ZAFSFAT Fig. 39 YeRhd Aol A & 5 %ol CF DHT2] F=(10 nM)E 4273 3}%1 2 H(Fig. 4A), DHT *&]
g sx2 SVl e} Sa-reductase type 22| 749 I IAZE 3 AlZEA0] gle WA CFE 48417 A&
T ™8] 0.6 E 1.0 mg/mle] CF A 2]7olA 50% 2 90% < MTT assayS AAISFATE Fig. 4A00 YERd Aol A
A% 7+43ETh AR, SRC1 2 Amtl9] 3= o]9F & & & Q%] CF= DHT Aol o3t ZF7te A9
}f‘a e HAE HojFElom, psAQ] B 0.4 mg/ml 218 03 2 0.6 mgmle] CF A olA 22 10%
J2 ol M RE A= TS Bl 2 17% ZAEE2 JASATE 283 AEFT7] B4 A3
1] 0.6 ¥ 1.0 mg/mle] CF Aol A 50% DHT @5 A eolAs Gl7lol &3l M=ol R=r}
2 80% Va skt k7t AF53k WhH(62.8%), G2/M7)0l &3 A|x ] Hl=
(192%)= 2FF ZAE AT o2 gt ’sl= CF A &

4. DHTO|| 2|3t LNCaP MIZe| 34| £XI0f| O|Xl= CFe T oEHoF HA YEF $F0F 3EH 0.6 mgml

B o] CF AA TN 27 55.8% B 21.0%% JERRTH
o|4e] A}E vl o2 in vio BPH F5 EdollA (Fig. 4B, C). o}&¥ o|#gt & Z7oll A apoptosis &

CFe] %< AF3t7] $18te] DHTO ¢3¢ LNCaP A3 = BEEA] AUTHFig. 4D).
o] F2] FXlo|| rlA= CFY| F&Fe AT ol & 9

A) CF (mg/ml) CF (mg/ml)
0 02 04 06 08 1 0 02 04 06 08 1
R — 5a-reductase 2 SSRpn——— X 14 |
: s

-“r -~ | AR — . PSA
E - — — SRC1 T — — —— —— — B-actin

B) 5a-reductase 2

0 02

CF (mg/ml)

0 02 04 06 08

Arnt1

02 04 05 0. 02 04 05 08
CF (mg/ml) CF (mg/mil)

Fig. 3. Effect of CF on the expression of BPH regulators in LNCaP cells. Cells were treated with the indicated concentrations of CF
for 48 h. (A) Total cell lysates were prepared. Western blotting was then performed using the indicated antibodies and an enhanced
chemiluminescence detection system. B-actin was used as an internal control. (B) The expression of each protein was indicated as
a fold change relative to the control. Quantitative analysis of mean pixel density was performed using the ImageJ® software (U.S.
National Institutes of Health, Bethesda, MD, USA). The results are presented as the meantstandard errors (n=3, *P{0.05 when
compared to control). CF: Corni Fructus water extract, BPH: benign prostatic hyperplasia, AR: androgen receptor, SRC1: steroid receptor
coactivator 1, Arnt1: arylhydrocarbon receptor nuclear translocator 1, PSA: prostate specific antigen.
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A) C) CF DHT G2
1401 " (mg tml) | (qonm) | G106 | SCR) | oy
— 1201 #
£ 0 0 - 564 | 218 | 221
. N
2 5l % 0.3 - 542 | 219 | 239
.'§ 60- § 0.6 - 504 | 19.9 | 21.0
5 407 § 0 + 628 | 18.0 | 192
O 204 — \ 0.3 + 61.4 | 205 | 18.1
o = &\ & . ! .
0 03 06 03 06 CF (mg/ml) 0.6 + 558 | 232 | 21.0
DHT (10 nM)
B) CF (mg/ml) D) CF (mg/ml)
0 03 0.6
"Sub G1 : 0.74% } 0.51%| ! 0.91%
ol o 5 (#L_i# |{# |3
§ , % i 0.29% ! 0.31% } 0.52% %
s H ! L I— | |
:L L L. R A
DNA contents Annexin V-FITC

Fig. 4. Effect of CF on cell proliferation and apoptosis of DHT-treated LNCaP cells. Cells were pre—treated with or without the indicated
concentrations of CF for 1 h before 10 nM DHT treatment for 48 h. (A) Cell viability was measured by the metabolic-dye-based MTT
assay. Data are expressed as the meanzstandard errors (n=3, *P{0.05 when compared to control; *P{0.05 when compared to the
control DHT-treated cells). (B and C) After pre—treatment with of CF in the presence or absence of DHT, cells were stained with PI.
The cell DNA was analyzed by flow cytometry. (B) Representative histograms are presented. (C) The average values of the cell frequency
corresponding to each phase of the cell cycle are shown. (D) Cell apoptosis was detected by flow cytometry following annexin-V
and PI double staining. The frequencies of apoptosis positive cells were quantified by expressing the number of annexin V-positive
cells. CF: Corni Fructus water extract, DHT: dihydrotestosterone, MTT: 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetra-zolium bromide,
Pl: propidium iodide.

5. LNCaP M|ZO0i|A DHTO|| 2J8t MZEF7| 2! BPH ZHQI SRC1 Z PSAY] Wd =3 Fojdoz AR
XAt 2hed #siof| O|Xl= CFel Ha
DHTO] 2]+ LNCaP A|Z2] 224 ZZ oA HEF7) 6. LNCaP MIZZOj|A] DHTOf| 2Jgt 51 2 HA=EM AE|

24 B FAEe] e HXE CFY IS 2A} A U230 O|Xl= CFo| g
3tk Fig. 5ol Yehd nuiel Fo] DHTZF dEo2 A2 ool Aubo A BEF CFo &0l dtel 9 &
2 LNCaP M ZolA cyclin D13} cyclin A2] ¥HE = < A4 ARG o] A=AE 24 9%t ROS ¥

2 o 22 3w ol #AEHA —7}o}<31 , ©] NO<| Aol ux|= CFe FaFe ZABIATE Fig. 6A9
DHTOﬂ 2]gk LNCaP A|Z 2] 2] 213} Aol e Uehd vt} o] DHTZF ©= 25 LNCaP A Z ol A
Aoz AZ+gt}, 2=y DHTO 2]8F cyclin D1 2 cyclin £ ROS AL UZT(B.2%) Hlste] 4u] o4 F7}
A9l W F7he CF7F EA)8h= DHT A2l tin] 22 (13.14%)3kd o, CF7F EAshes 210l A= DHT A&
178 2 148 AE 7HAskgTh ob&E] DHTO 94%P =¥ BlnEked 50% HE2] ROS A AA(6.14%) EH=

o Tl

LNCaP A|3Z2] S| ZX 34 BPH 2=H @4 + BT o} NO2| 7%, DHT7} &5 A 2]d A XA
FRAAEL] FHE A A3} So-reductase type 2, AR, = =7 tin] 3254 o)A =r1E oy, CFe A g
SRC1 % PSA9] W&o] DHT7} % 2] 2]¥ LNCaP A3 T A= DHT ©5% gl Hl3te] 50% ©]4+e] fo] A
A BF o] S/t 53] Sa-reductase type 2& el A7} A= S H(Fig. 6B), ©]+ endothelial nitric

iz el oF 338 oA =718 2™ AR, SRCI 2 oxide synthetase (eNOS)2] ¥ 5 W} FASE &k
PSA &do] 9= % 250 AR FUlekdth 18 d& B CFell &g NO A9 GAoll= #Ag eNOS
U CF7} EA3k= 27104+ DHTOl 2|3 Sa-reductase e A9 Aol A& Aoz FZ=HrKFig 6C, D).
type 29| M3 FVHE ERT FTEoE FAFHIIL AR,
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Fig. 5. Effect of CF on the expression of cell cycle and BPH regulators in LNCaP cells. Cells were pre-treated with or without 0.6 mg/ml
CF for 1 h before 10 nM DHT treatment for 48 h. (A) Total cell lysates were prepared. Western blotting was then performed using
the indicated antibodies and an enhanced chemiluminescence detection system. B-actin was used as an internal control. (B) The
expression of each protein was indicated as a fold change relative to the control. Quantitative analysis of mean pixel density was
performed using the ImageJ® software (U.S. National Institutes of Health, Bethesda, MD, USA). The results are presented as the
meanzstandard errors (n=3, *P{0.05 when compared to control; #P¢0.05 when compared to DHT-treated cells). CF: Corni Fructus water
extract, BPH: benign prostatic hyperplasia, DHT: dihydrotestosterone, AR: androgen receptor, SRC1: steroid receptor coactivator 1,
PSA: prostate specific antigen.
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Fig. 6. Effect of CF on the production of ROS and NO in DHT-stimulated LNCaP cells. Cells were pre-treated with or without 0.6 mg/ml
CF for 1 h before 10 nM DHT treatment for 1 h (A) or 48 h (B-D). The cells were incubated at 37°C in the dark for 20 min with
a culture medium containing 10 uM DCF-DA to monitor ROS production. (A) The degree of ROS production was measured with a
flow cytometer. Quantitative data of DCF-DA intensity of CF-treated cells with or without 10 nM DHT. (B) The nitrite concentration
in culture media was evaluated by Greiss reaction. (C) Total cell lysates were prepared. Western blotting for eNOS was then
performed using an enhanced chemiluminescence detection system. f-actin was used as an internal control. (D) The expression of
eNOS protein was indicated as a fold change relative to the control. Quantitative analysis of mean pixel density was performed using
the ImageJ® software (U.S. National Institutes of Health, Bethesda, MD, USA). The results are presented as the meanstandard
errors (n=3, *P{0.05 when compared to control; #P{0.05 when compared to DHT-treated cells). CF: Corni Fructus water extract, ROS:
reactive oxygen species, NO: nitric oxide, DHT: dihydrotestosterone, DCF-DA: 2',7'—dichlorodihydrofluorescein diacetate, eNOS: endothelial
nitric oxide synthetase.
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