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Agaricus blazei mycelial liquid culture extract (ABMLCE) promoted the production of testosterone (TS)
in TM-3 mouse Leydig testis cells. Now, we report that ABMLCE containing eritadenine (EA) as a mi-
nor constituent (15.3 mg/100 g) reduced 5a-reductase 2 (5a-R2) enzyme activity and dihydrotestoster-
one (DHT) content which are key constituents for the benign prostatic hyperplasia (BPH) inductions.
RWPE-1 prostate cells were grown in a Keratinocyte serum-free medium (K-SFM) containing ABMLCE
(0~50 ppm), EA (0~10 ppm,), and finasteride (FS 10 uM: a positive control) in a 24-well plate for 24
hr. Supernatants collected from cell-cultured media were used for the assay of 5a-R2, superoxide dis-
mutase (SOD), catalase (CAT) and cyclooxygenase-2 (COX-2) enzyme activities, and for TS, DHT, tu-
mor necrosis factor-a (TNF-a) and interleukin-13 (IL-1B) contents by their assay kits. The 5a-R2 activ-
ity and DHT content were proportionally reduced (p<0.05) to concentrations of ABMLCE. The SOD
and CAT enzyme activities were significantly (p<0.05) elevated concomitant with ABMLCE concen-
trations, while COX-2, TNF-a and IL-1B showed reverse results (p<0.05). Similarly, the effects of EA
were similar to those of ABMLCE. Efficacies of ABMLCE 50 ppm and EA 10 ppm in 5a-R2 and DHT
reduction were similar to those of 10 uM FS. These results suggest that ABMLCE and EA reduced
5a-R2 and DHT through their anti-inflammatory and anti-oxidative actions. This implies that ABMLCE
containing EA could be a beneficial material in the cure of BPH in humans.
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ABZAHAIE AHZE 82 H[500 ml; Hj A (B A FE 1.5%,
g 05% MgSOy 0.05%, KHPO, 0.01%) 200 ml 3]l A
797k #9925, 200 rpm; Lab Tech LSI-3016R, Namyangju,
Korea)3} 3, I ¢4F&(121C, 15 min)3t At} o] FEE& ¢
A2 (4T, 7,000 rpm, 20 min; Labgene 1580R, Seoul, Korea)
] 5 A& 3t 71353 (<65C, Brix 45; Rotavapor
R-300, Buchi, Flawil, Switzerland)dt] ABMLCE 9 A5 &
zA 85t o] ABMLCE 99 A 8F 70% ethanol 3] 4 &2
FEdo 2 Bgste] 7+zt ABMLCE 459 Al 59 ABMLCE
AAE NEE AHEEA T

AN 5] EA &% £ Moon 59 reversed-phase HPLC
system . E external standard ' 0.2 Z4 3 A TH25]. EA
EFE4 L Santa Cruz Biotech (Dallas, TX)Z - T} 3}%
tt.

RWPE-1 MZH{ & AIZX 2|

RWPE-1 A @44 Z(ATCC CRL-11609, -140Cell & %
%1 1 ml stock: 10% DMSO +90% FBS)E water bath (40°C)°]
Al thawing3t$ith. o] Al ZE 1% penicillin/streptomycin (1%
P/S, Sigma-Aldrich, St. Louis, MO)& %3 Keratinocyte-se-
rum free medium (K- SFM; Gibco Life Science, Waltham,
MA) 3 mlE A7Fstel 9A41E2](1,500 rpm, 1 min)ste] A E
£ 3Fstgnh o5 AEE 15 ml K- SEPM WA 7} g4
culture dish (10 cm, i.d.)o %7 5% CO; incubator (37C,
Thermo Fisher scientific)ol A Hl o3} % o}

Wl 29 F A& A A3 Dulbecco’s phosphate-buf-

fered saline (D-PBS buffer; Gibco) 5 mlZ swirlingshe] 4]
3t 0.05% Trypsin-0.02% EDTA (Gibco) 1 mlE 7}stil 10
7+ Mgt Th K-SFM 3 mlE 78] swirling3h . U4 &
2](1,500 rpm x 1 min)sto] AIZE 3 a3t 358 AE
Z K-SFM (1% P/S) W%k 0. 2 3]4(1x10° cells/100 pl)3}o]
96 well plate®] 7 wellol 100 ul d7}st3 24 hr 37°C, 5%
COy) & & WA S AAt PBSE 13] A& stAth. o7]
ol Control [K-SFM (1% P/S) 200 ul] 2 A S[KSFM (1% P/S)
150 ul + sample 50 pl]& A st A 24 hr (37°C, 5% CO)
Hl et Aot vl F=-2 3538} biochemical markers &7 8
ANEZ A3t AEE ABMLCE (0, 10, 50, 10 ppm)$}
EA (0, 1, 5, 10 ppm)°] %ith.

Cell viability &3

AN g2l 23 cell viabilityt= Cell Counting Kit-8 (CCK-
8; Dojindo, Japan)®| 4] manual®l w2} Z43t5th 471l
A oF8k RWPE-T Al Z(1x10°)7F 3438 96 well plated] well
o Control A 2](DMEM 100 ul) 2 AlE A ](DMEM 75 ul
+ sample 25 pl)E 3tal ©A 24 hr W% (37C, 5% CO; in-
cubator; Thermo Fisher Scientific)dt A th. 8l &3 2 welldl
CCK-8 A1¢F 10 ulE M7Fsta 2 hr B #l (37T, 5% CO, in-
cubator; Thermo Fisher Scientific)st %1 t. 4§44 € DCF fluo-
rescenceE 490 nm (Synergy H1 Multi reader; BioTek, St,
Louis, MO)oll /| 43} cell viabilityS AlAH3FA T A&+
ABMLCE (0, 5, 10, 50, 250 ppm)&} EA (0, 1, 5, 10 ppm) % th.

Cell viability (%) = (Sample abs - Blank abs)/(Control abs

-Blank abs) x100

5a-R2 % 3B-hydroxysteroid dehydrogenase-4 (HSD
3B4) EAEM assay

NEE s RWPE cell25E A& K-SFM (1% P/S)
W %<l 5a-R2 B4 9 HSD3B4 42 5a-R2 assay kit (My-
BioSource, San Diego, CA) ¥ HSD3B4 assay kit (MyBio-
Source)= #4137 assay kit®] wellel 100 ul A &&
A7bet A ZALe] manualdl] el B43He 450 nmoll A &
3% (Synergy H1 Multi reader)E 435t 2 8484&
external standard curveZF-E A4t} H .

TS Y DHT &2 assay

N EE RWPE-1 cello] A2]ate] Q& KSFM (1% P/S) Hi
FH9 TS ¥ DHT #&F& TS assay kit (BioVision Inc,
Mountain View, CA) % DHT assay kit (BioVision Inc.)Z
A ST TS 9 DHT assay kit®] wello] A& 100 pl 2 7}ks}
A Z2AY] manualel wheb 43k 450 nmol A FF =
(Synergy H1 Multi reader)E Z4 3kt TS ¥ DHT F&
external standard curveZF-H A4Fs T

o}



SOD, CAT, TNF-a ¥ IL-1b assay

N 8% A8 RWPEL cell 23 E d-& K-SEM (1% P/S)
H k& A 100 ploll B SOD, CAT, TNF-a % IL-1 8 374
& Z7+e] assay kit (BioVision Inc)& AH&3te] Al ZAHY
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Multi reader)E 7434t} SOD9} CAT £484 9 TNF-a
9} IL-1 B 3L external standard curveE 58 7 A3} ¢ o).

= SE

Data Mean+SDE YEM % 2™, GraphPad Prisam (ver-
sion 5.01, GraphPad Software, Inc.,, CA)< ©| 83} one-way
ANOVAE £43tth. Mean?te] 94 A% & Tukey's w
test® HAF3HL, FIAL p<0.05 o]} o2 YErfIT
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ABMLCE®| BPH & biochemical marker 74
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Aee AEZ A& F9FE vAA FUAT, 45943 F
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50 ppm &=7} RWPE-1 Al Z A E&o) 714 953 a3}
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Table 2= ABMLCE €9, 359, 4 &(0, 10, 50 ppm)®]
RWPE-1 Al o th& 5a-R2 £484 A4S ez o
A EYEL 55 JEFHOZ 5¢-R29 B34S JAsGY, ¢
A A5 D FAE 50 ppm FE HYE 50-R29 EHE
Control A&l B8} 2+7} 52.8%, 55.9%, 521% 2 #aA A
(p<0.05). mWetA o] & BPH 7f4 AFol A= RWPE-1 M X
Az 9% M $43 T3S 1 (Table 1), 50-R29)
g4& G&H02 A (Table 2)& ABMLCE (o] F
ABMLCE) 50 ppm ©|3}¢] ¥=& AH&3t5ith

RWPE-1 A A A 2o ABMLCE A & A2} FS (positive
control) 2= BPH % &4 S49] 5¢-R2 4847 8
Al 242 DHT &g ZraAZ 3, TS 333} HSD3B4 &4
B4 & S7HA 7 t(Fig. 1). 50-R2 484 S ABMLCE A &
50 ppm A 2| el A Control 4 2](30.5 pg/ml)ell I3} f22 2
2 72 (158 pg/ml, p<0.05)(C) H A=, o ZFa&L FS 10
uM A2 9] &7(13.5 pg/ml)<} A3 T ABMLCE 5a-

R2 8424 9A% HEo DHT &3 o4z Za
(p<0.05)M A, FS &3} FAskITh nk3d7kAl & ABMLCE 50
ppm # gl Control A2l Hl3] TS #FE Fofdoz F7}
AN ZAA T (p<0.05), HSD3B4 &4 SA o= FaE 1A &3}
At

ABMLCE A& A2+ RWPE-1 AGAA £ g4ks} g4
1 SOD$} CAT 24 S S7HA L, €% #4d COX2 842
A3 TNF-o % IL-1B $5< #AAAthFg. 2). SOD 4%
& ABMLCE A€ =0 wat Fo4 A F7F 50 50
ppm A2 &= FS Al FAS T CAT 484 %

Table 1. Relative survival rate of RWPE-1 cells treated with ABMLCE fractions

Concentration” (ppm) Hot water extract

70% ethanol soluble fraction

70% ethanol insoluble fraction

0 100+0.5%?
10 98.0+2.3
50 97.1+1.3*
250 87.2+1.9°

100+0.5° 100£0.5°
110.5+1.4° 96.2+2.1°
91.4+0.7® 93.4+1.6™
79.2+5.24 70.6+0.4°

YConcentration of ABMLCE fraction in a well of the 24-well plate (200 il volume) grown RWPE-1 prostate cells.
IMeans (n=3) with different small superscript letters of same column and large superscript letters of same row
represent significantly difference at p<0.05 by Duncan’s multiple range test.

Table 2. Relative 5a-R2 enzyme activity of RWPE-1 cells treated with ABMLCE fractions

Concentration” (ppm) Hot water extract

70% ethanol soluble fraction

70% ethanol insoluble fraction

0 100+0.4%"
10 54.6+0.5"
50 52.8+1.5%

100+0.4 100+0.4°
61.742.1° 60.242.5°
59.9+0.9°A 52.1+0.6°

UConcentration of ABMLCE fraction in a well of the 24-well plate (200 il volume) grown RWPE-1 prostate cells.
IMeans (n=3) with different small superscript letters of same column and large superscript letters of same row represent significantly

difference at p<0.05 by Duncan’s multiple range test.
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Fig. 1. Influence of a hot-water extract of ABMLCE on some biochemical markers related to BPH in RWPE-1 cells. Means with
different small superscripts in the same panel represent significantly difference at p<0.05 by Duncan’s multiple range test.
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: RWPE-1 MEMMENA eritadenines &Ret MEBATAN HAUHFZ SAS51 U
SHASIS 0| QI8 MEIMHICHS 2t biochemical marker 7HM &1}
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stedaf'* - 2olm? - AR’ - HHFL . zUW - Lojat - A 2UHS!
(HKBiotech #=3td74, 8254974 2A4a4 54 2Y)

AN FAA BA M F FFE(Agaricus blazei mycelial liquid culture extract, ABMLCE) TM-3 mouse
Leydig 184 £l A testosterone (TS)S] A4S sttt oM A9 A= eritadenine (EA, 15.3 mg/100 g)

g3k ABMLCE7} RWPE-1 2 A A Z o] A 2 9 A 1] U] 3 (Benign prostatic hyperplasia, BPH) ## 3|4 &
Ql Sa-reductase 2 (5a-R2) &4 3} dihydrotestosterone (DHT) %< ZAAH &S B gt RWPE-1 94
X & 24-well platec] A1 ABMLCE (0~50 ppm), EA (0~10 ppm,), finasteride (FS 10 uM: positive Control)E 3
@ Keratinocyte serum-free medium (K-SFM)ol| A 244 7b vl et Atk Al s A4 8] Al 2w oll tha] 5a-R2, super-
oxide dismutase (SOD), catalase (CAT), cyclooxygenase-2 (COX-2) E484, TS, DHT, tumor necrosis factor-a
(TNF-a)9} interleukin-1B (IL-1B8)E assay kitE AH&3te] £43}Ath 50-R2 &4 7 DHT 3% ABMLCEY &
T YEHOE FYA(p<0.05) A TA2HAUL, SODY CAT AT 94 (p<0.05) UA F7H= Atk
COX-2 &4 TNF-a ¥ IL-189 &#F& ZaH At p<0.05). h7tA 2 EAY 3% ABMLCE &3¢} fAFs}
T}, ABMLCE 50 ppm EA 10 ppm®] 50-R2 % DHT 72 E7HE FS 10 M E3H9h §AHSH T ol S A3}
ABMLCES FAE &5 a7t G448 a3tE F3to] BPH 2 4 A 50-R2 £4EA 3 DHT ¥
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