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Enhancement mechanistic actions of testosterone (TS) productions in mouse Leydig TM3 cells by the
eritadenine (EA) and/or the Agaricus blazei mycelial liquid culture extract (ABMLCE). Productions of
TS in TM3 cells were investigated in normal and oxidative-stressed culture conditions. In the normal
culture condition, TM3 cells grown in a Dulbecco’s Modified Eagle’s Medium (DMEM) were treated

with EA (0~100 ppm) and ABMLCE (10 ppm)

+ EA (0~50 ppm) for 24 hr, and in the oxida-

tive-stressed culture condition, the cells grown in DMEM containing 50 uM H,O; to induce oxidative
stress for 4 h were treated with the same as those in the normal culture condition. TS content, 33
-hydroxysteroid dehydrogenase 2 (HSD3B2) enzyme activity, 5a-reductase 2 (5a-R2) enzyme activity,
and free-radical nitric oxide (NO) content in the culture media were measured using their correspond-
ing assay kits. EA, ABMLCE, and ABMLCE + EA significantly, p<0.05, enhanced TS productions in
both cultural conditions, relative to control treatment. The activity of the HSD3B2 enzyme, which is
involved in the production of precursors for TS production, was elevated by EA, ABMLCE, and
ABMLCE + EA treatments in both culture conditions. The activity of the 5a-R2 enzyme, which con-
verts TS to dihydroxytestosterone (DHT), was not significantly affected in either culture condition by
EA, ABMLCE, or ABMLCE + EA treatments. The treatments included reduced NO content. These re-
sults indicate that EA, ABMLCE, and EA + ABMLCE treatments elevated TS in TM3 cells via the en-
hancements of HSD3B2 activity and the reduction of NO production, and also imply that EA and
ABMLCE or EA + ABMLCE could be useful materials for the production of TS in humans.
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R i =Hol Ha AT3, 7] BLoA BAHE 3p-
hydroxysteroid dehydrogenase 2 (HSD3B2)+ androsterone
tiAbell Boste] TSSO A& I8k, Sa-reductase 2 (5a
-R2)= A€ TSE dihydroxytestosterone (DHT)S. & 73
3t TS &S A2 T11]. webd oA TS 4 <
SN EF TS S =o]7] A3 o2 = HSD3B2
o A4S ST, 5aR2 84S HAaAE F e A
of &xE AAVTA AF Mol FHL o

A% W A (Agaricus blazei Murill: AB)2 B-glucan, eritade-
nine (EA) 59 F%2 224t AM=S Tt §lof, ek,
Fretd 59 71540l HojuA £zl o] Folt1]. AB H
NFAA WA F 5= & (Agaricus blazei mycelial liquid cul-
ture extract: ABMLCE) 4715704 37} ke Abdl 7t
At o] 5 oAU AMIE F EAT AN 2 €5 FH2HE
Mol = &77} Q3L[9, 14], angiotensin converting enzyme
(ACE) £24 2A4< Aot Ik A4ssle a4 A
1544 Z3[5)7F vt RuE Ao

# Aol A= ABMLCESH EA9| d478d7] 3441 471
M E7E mouse B4 Leydig AES TM3E AH§-3ho]



A3kt EA, ABMLCE ¥ EAS} ABMLCE & (EA +
ABMLCE)& A44 wj¥z3 HOE oF7| ¢ At~ E
2wz TM3 Al ZodlA TS A8 & F7HNA T
TE U

ABMLCE ZH|

ABHAAAAE AZAE23[500 ml; HA (AW F
1.5%, W 05% MgSO4 0.05%, KHyPO; 0.01%) 200 ml
flelAl 797 ¥l F(25C, 200 rpm; Lab Tech LSI-3016R,
Namyangju, Korea)dtx, 94 &2/ 4C, 7,000 rpm, 20 min;
Labgene 1580R, Seoul, Korea)3t] 454 < 33ttt &
THE FFEFZF(<65C, Brix 45; Rotavapor R-300, Buchi,
Flawil, Switzerland)ste] ~ ABHAZAMA  HAuj S &
ABMLCE A 22 zA3 %t

TM3 MIZHIY & A2 2|

TM3+E &= Al 328 (KCLB, Seoul, Korea)ol A 9 1t
2tk TM3E Dulbecco’s Modified Eagle Medium (DMEM;
GIBCO Life Science, Great Island, NY) #} &< (FBS 10%, pen-
icillin 100 pg/ml, streptomycin 100 pg/ml ¥ Sigma-
Aldrich, St. Louis, MO) 25 ml§ %3 Cell Culture Dish
(100 mm; Thermo Fisher Scientific, Waltham, MA)o| Al 347t
1] % (37°C, 5% CO;, incubator; Thermo Fisher Scientific) &
T phosphate buffered saline (PBS) £ 22 23] A 435t}
719 0.25% trypsin-EDTA &% (1 ml) (GIBCO Life Science)
< AL A 182 A o 94 E2(2,000 rpm, 10 min;
Vision-1500N, Brushless DC Motor, Dallas, TX)3t TM3 Al
5 ettt s AEes AFAA E2d 3 HO,
£ A A 2Ef 2~ wEFxA 48 2 cell via-

bility A3l A&t

i

81 WEzA

T™M3 AIE£2 33 DMEM 89 200 pl (1x10° cells/
well)E 96 well plate (Thermo Fisher Scientific)] wellell 3
743kt 24 hr B %(37C, 5% CO; incubator; Thermo Fisher
Scientific) 3+ ¥ WA S A| A8}l PBSE 13] Al &3ttt 7]
o Control # 2](DMEM 200 ul) 2 AE A &](DMEM 150 ul
+ sample 50 ul)E 3t ThA 24 hr W %(37C, 5% CO, in-
cubator; Thermo Fisher Scientific)3 % T}, ¥l F &2 3] 43514
TS, HSD3B2, 5a-R2 3 NO &4}l AH&st3itt. A& EA O,
10 50, 100 ppm (Santa Cruz Biotech., Inc., Dallas, TX), &=+
ABMLCE 10 ppm + EA 5, 10, 50 ppm<& 5 F<ol 88} 3}
AH&3k AT

Ab3tA 2EH 2 wjkz7]

TM3E &3 DMEM ] % 200 pl (1x10° cells/well)E
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96 well plate (Thermo Fisher Scientific)2] wellol 3 7}8}3L
24 hr W% ((37C, 5% COy; Thermo Fisher Scientific)3} %1 Tt.
WA & A AL HO;, (50 uM)(Sigma-Aldrich)E 33 se-
rum free DMEM Hl ¥ & A 78t 4 hr W] 4 (37T, 5% CO,
incubator; Thermo Fisher Scientific)st 1 Wl 2| & A| A 8} 91 o}
Control A 2] (serum free DMEM 200 pl) 3 Al & 3 ] (serum
free DMEM 150 pl + sample 50 pl)E 3}l ThA] 24 hr ¥ (37
T, 5% CO; incubator; Thermo Fisher Scientific)dt S th. vl &
£ 3|53ke] TS, HSD3BY, 50-R2 % NO &4} A3t
NEs A4 Wdzd3 sdetA Astan

Cell viability 58

NE AHgd 9@ cell viability= Cell Counting Kit-8
(CCK-8; Dojindo, Japan)®] &4 manual®l @2t 5438k Th.
TM3 A5 A4 4sha] 2B 2~ 200 9 Al &3t
FY3tA W% T Control A2 (DMEM 100 ul) ¥ A& A
(DMEM 75 ul + sample 25 pl)& 3}3 ThA] 24 hr Bl ¥(37°C,
5% CO, incubator; Thermo Fisher Scientific)3} % t}. o] uf 4t
314 ~Ef 2~ gz MY A SHE & serum free DMEM
A& A-gakgTh m e 7 welld] CCK-8 Al 10 plE 3
7¥8tal 2 hr W% (37C, 5% CO, incubator; Thermo Fisher
Scientific)s} T A4 € DCF fluorescenceE 490 nm (Syner-
gy H1 Multi reader; BioTek, St, Louis)oll Al 543t cell via-
bilityE Al 43t 5T

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

abs. -Blank abs.) x100

TS &2 assay

A EE TM3 cellol A2]3te] & DMEM wjF=9] TS &
g2 TS assay kit (BioVision Inc., Mountain View, CA)Z &
ATt TS assay kite] welloll A& 100 ul H7Fstal A=A
©] manual® @&} 43+ 450 nmoll A §3 = (Synergy H1
Multi reader)E 439t TS e JFEFEFA ] 93|
A Ak3E AT

HSD3B2 ¥ 50-R2 &4 &M assay

NEE AP T™M3 cellZ5H A4S DMEM H4%E9
HSD3B2 % 5a-R2 &4 24L& HSD3B2 assay kit
(MyBioSource) ¥ 5a-R2 assay kit (MyBioSource)E #43} 4
o HSD3B29} 5a-R2 &4 &4 4 assay kite] 2 wellel
100 ul ABE A7t A ZAY manualdl] whal £43514
450 nmol| A &% = (Synergy H1 Multi reader)& 743} Th.
4842 gREEFFHNOERY Aitetd.

e

ro

NO &z &%
NEE X Ye TM3 cellZ5E d-& DMEM Hj%E 9 NO
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& Z4 2 NO assay kit (MyBioSource)2 413} t}. NO

assay kit9] 7t wellell 100 ul A S& 748t Al 2AHS] man-
ualell web B8k} 450 nmoll Al ¥ = (Synergy H1 Multi

reader)E ZA5t3th E484 L JREFFHOERH 7
Aket g

SEAAzZ

Datat™ Mean + SDE UE S 21, GraphPad Prisam,
version 5.01 (GraphPad Software, Inc.,, CA)< ©]-83}4 one-
way ANOVAZ £43t} Meantte] 94 A5 Tukey's
w test® HAF3HA AL, AL p<0.05 o] o & YERHSITH

Aot 2 o

HA HILZA9 TM3 MZOIM
chemical marker J|M&1}

A AEGAE A e TM3 A Z o EA (0, 10, 50, 100
ppm: CCK-8 assay®ll ©J 3 EAS] TM3o] 3t 754 §%5)&
24 hr A g3t A& DMEM Hl & dis] A 47153
#H == biochemical marker (TS, HSD3B2, 5a-R2, DHT,
NO)E assay kitZ ZA4stgith E3 ABMLCE (10 ppm:
CCK- 8 assay®l 93 ABMLCES] TM39] t& F54 55)
+ EA (0, 10, 50 ppm)E A 2|3t EASH ABMLCE®] AU A &
ZAbet gl

TS &% $71&

Fig. 1A= TM3 Al Z¢l| EAS A3t d& WFE9 TS
& Jeh 1 9tk Control #2]9) TS $HaF-2 41 pg/mlo]
AAT, o] TS &S EA Ag] s=o weh o4 A $7}
3l4] EA 100 ppm A 2|2 Control A 2] 9] 687%% <713l Th
(p<0.001).

Fig. 1B& TS $HaFol EASH ABMLCES] WA &35 A

2 IS 2 bio-

=
=

A 350 4 Kokk
= 300 -
E **%
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2
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2
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0 - T T T
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Fig. 1.

o

Testosterone (pg/ml)

3l7] 918l EA + ABMLCES TM3 celloll 24 hr 4 &% A3}&
UEbd T ABMLCE A 9] TS %2 222 pg/mlol $l=H),
EA 50 ppm + ABMLCE A 2] 9] TS &2 330 pg/ml (149%)
o2 Z7hsked (p<0.01) EAS ABMLCE®] AU A Z 77} 919
th. =% ABMLCE A& 9] TS §&2 ABMLCEE A &3}A
%2 Control A2 Bt} 528% Z 7}t (p<0.001) ABMLCE?]
TS 3% S7hads Ao

G487 4L 2Ed 2y k3o o8] A4 Laydig
AEANA TS el a7 wEoln13]. & dFoA
mouse A4 ¢ Laydig M%< TM3 A 2] EAY ABMLCE
A2 TS ol Z7h=1% 2, ABMLCES EAE AlUA &3}
7F itk webA EA + ABMLCEE ¢4 744d7] Zol g S5
T AT AR 282 F AL Aot ABHAN Y= EAVL
150~200 mg/100 g ¥Hfr= ol AA%H1], ABMLCEl & o}
2% FRE Yol B dFdME 1Ek EA SHES A
skt

HSD3B2 & &4 FA &3

HSD3B2&= A 49| Laydig A Z A cholesterol 2 5-E TS
o] A7&4d < androgen FAol #sts ELE TS FAS
=017] Y3l o] &9 B o] =A FAFH ok FT}13).
Table 191+ EA$} EA + ABMLCES TM3 M Zo| 24 hr
Agste] d-& HSD3B2 &4 & YERWATH EAE A EstA &
2 Control A2 HSD3B2 €42 913 pg/mlo| AT, o
S4LE EA A F= ©e} 718k EA 100 ppm A 2ol A
Control 2] Bt 180% 5 7F5 A th(p<0.01).

HSD3B2 2742 ABMLCE % EA + ABMLCE A gl 9]
A= Z7+E S th(Table 1). o] &4 4-& ABMLCE A g A
1,421 pg/mlo| AT, EA 50 ppm + ABMLCE A& £ 1,718
pg/ml & 121% Z7}5 o] (p<0.01), EA + ABMLCE A g9 &
71 A2 =3 ABMLCE A gl+ Sham control # &) Xt}
HSD3B2 4 & 156% % 7HA# (p<0.01) ABMLCES HSD3B2

3}
=

450 A *kk oy

400

350 - .

300 + ** **

250 -+

200 -+

150 A

100 A

Pl

0 - T T T T
control 0 ppm 5ppm 10 ppm 50 ppm
EA+ABMLCE

Enhancement of testosterone production in mouse Leydig TM3 cells by eritadenine and eritadenine-containing the Agaricus

blazei mycelial liquid culture extract. The ** and *** represent significantly difference at p<0.01, and p<0.001, respectively,
against control treatment; and the + and ++ represent significantly difference at p<0.05 and p<0.01, respectively, against

0 ppm treatment by Tukey’s w test.



Table 1. Enhancement of 33-hydroxysteroid dehydrogenase 2
isozyme activity in mouse Leydig TM3 cells treated
with eritadenine and eritadenine-containing the Agar-
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Table 2. Reduction of 5a-reductase 2 activity in mouse Leydig
TM3 cells treated with eritadenine and eritadenine-
containing the Agaricus blazei mycelial liquid culture

icus blazei mycelial liquid culture extract extract
EA concentration HSD3B2" Relative EA concentration 5a-R2" Relative
Treatment R Treatment s o
(ppm) (pg/ml) activity (%) (ppm) (pg/ml) activity (%)
2) a
0 913.9+12.3 \ 100 0 1.85+0.25 2) 100
EA 10 1413.9i12.3b 155 10 1.50+0.31° 81
50 1416.9+18.9 155 EA 50 1.63£0.10° 88
100 1647.2423.8 180 100 1.790.04’ 9
s’ 913.9+123° 5 -
A + 0 1421 4+1.4° 100 5C 185:0.15
¢ 0 1.13£0.07 100
ABMLCE” 5 1479.7i13.9b 104 EA + , 5 752000 15
10 1584.7+15.2 111 ABMLCE : e
50 1718.9+15.2° 121 10 191018 169
50 2.09:0.16' 185
"HSD3B2 represents 38-hydroxysteroid dehydrogenase 2
isozyme. >5a R2 represents 5a-reductase 2 isozyme.

?Mean + SD of 3 measurements, and means with different small
superscript letters represent significantly difference at p<0.05
or p<0.01 (0 vs 100 ppm in EA treatment; and SC vs 0 ppm,
and SC vs 50 ppm in EA + ABMLCE treatment) by Tukey’s
w test.

)SC represents Sham control, meaning no treatment.
¥Concentration of ABMLCE in the EA-ABMLCE treatment was
a 10 ppm.

A 24 7 a7 Ao
XéiA Leydig Al ol A TSY| &S F7HA717] YA &
HSD3B2 &4 A< F7HAAC @doi11]. & dATdA
mouse 49| Leydig TM3 A ¥£9] EA, ABMLCE ¥ EA +
ABMLCE A ¥+ HSD3B2 &484< F7HA 7t

5a-R2 &4 &4 7283
5a-R2E TSE DHT (TSE.U 104) o)) &4 & zh= B3)
2 Agse S v o}“ B4E Leydig MEdA o]
29 FAo] A FAHA %E=vi11]. Table 25 T™M3 Al E
ol A1 EA (0, 10, 50, 100 ppm)A 5a-R2 249 vA & GEE I}
¢ EA + ABMLCE (10 ppm) AU A &35 UERAT 50-R2
4 EAE A 38tA &2 Control Ao A 1.85 pg/mlo]
AA 5 EA 50 ppm 2 EA 100 ppm A2 2 7+7F 88%9} 96%
2 Ao EA7F 5aR2 &4 &4& A TaAIA £5HY
o},
EAS} ABMLCEY| AU A &35 93 EA + ABMLCE # 2]
o 41 Sham control®] 5a-R2 &4 &4 & 1.85 pg/ml°| L,
ABMLCE # ¢l 98] 1.13 pg/mlZ 745 A th(p<0.05). o]
a2 942 EA A s=o wet S7hste] EA 50 ppm +
ABMLCE A g & 2.09 pg/ml (p<0.05; Sham control %)%
S7HE A,
Laydig Al oA TS #HeFg F7HA717] Y8 A & 50-R2
A& A st o 10, 11]. £ A+ TM3 A ENA 5a

"Mean + SD of 3 measurements, and means with different small
superscript letters represent significantly difference at p<0.05
by Tukey’'s w test.

SC represents Sham control, meaning no treatment.
“Concentration of ABMLCE in EA-ABMLCE treatments was a
10 ppm.

R2 EA B4 FA 100 ppmZtA el Helel o5 A H A
W o Ade At =3, ABMLCE A 2+ Sham control 3]
219 61% 84 JERAA T EA + ABMLCE A 2= Sham
control A8 & °|stE AN A Kdte EA9 EA +
ABMLCEA 2] = 5a-R2 &4 Ao & FFE A7 X33
=3

NO 3= 7273

NO= d# 4837} glof dA4 737 ZAld E3471
A+ W HFo] NOE free radical 2 2834 =3}o] A9l
o] 5l EZ |t} Table 3% TM3 A Z A EA (0, 10, 50,
100 ppm) A 27 NO ol vlAl= @5a39} EA +
ABMLCE (10 ppm) AUA &35 Yehdth NO 32 EAS
AgstA %L Controlol Al 14.1 nmol/1°] $AA T, EA 100
ppm A2 2 74%E 450 (p<0.05), BAE NO #FE 4
A71E 97 YA =3 ABMLCE A2 9& NO 3%
& 12.7 nmol/1°] L&, EA 50 ppm + ABMLCE A2 Z 9.0
nmol/1Z 7F45 1 2™ (p<0.05), ABMLCE A 2]+ Sham con-
trol A2 BTk NO §FE& 0% TFO2 FaAAAT F94

’19_‘ H)\N\E]‘
NOZF @< st @4 dr) AN 238 et
7] SsiAE E9 59 NO ghFol F7bslofof et 12t

T™3 A Zo A EASY ABMLCE + EA A 8= NOY A&
AN AT, 09 e A= EA 2 EA +ABMLCEE TM3
AT NO A AAANA AZ w35 AFgoZHN T

Ao A7 B AR T s AolH.



652 BB ULRIX| 2018, Vol. 28. No. 6

Table 3. Reduction of nitric oxide production in Leydig TM3
cells treated with eritadenine and eritadenine-contain-
ing the Agaricus blazei mycelial liquid culture extract

EA 1) Relative
) NO s
Treatment concentration concentration
(nmol/ml) 0
(ppm) (%)
0 14.1¢1.9:2) 100
10 12,105 86
EA 50 11.0£0.5" 78
100 104203 74
sc” 141#19°
0 12.7+0.6" 100
EA- b
4) 5 11.6+1.4 91
ABMLCE 10 10.340.5° 82
50 9.0+0.4° 71

NO represents nitric oxide.

"Mean + SD of 3 measurements, and means with different small
superscript letters represent significantly difference at p<0.05
by Tukey’'s w test.

3)

SC represents Sham control, meaning no treatment.

¥ Concentration of ABMLCE in the EA-ABMLCE treatment was
a 10 ppm.

MSIAEY A HIZZAO| TM3 MENM SN MI|s 2
biochemical marker 7§M &1}
A7) Y TS FFE FaAIE 4 7 M 2 9
o o 3l9} At A E g 2~o|the]. WeEtA H.O.5 A Elshe] A
i}* Y25 Fas TM3 Al Zo] EA 2 EA + ABMLCEZ}
S stakyl 3 A X753 BHE biochemical marker 7§41
Eﬂﬁ} AEAE ZAEA T TM3 celld]l HO, (50 uM)E 4
hr 723 3, EA (0, 10, 50, 100 ppm)%} EA (0, 5, 10, 50 ppm)
+ ABMLCE (10 ppm)& 24 hr A |3l €& DMEM Hj %=
¢} TS, HSD3B2, 5a-R2, NOE Z #4351t}

L7

A 400 -

***_.__._

300

200

) ] ' I
0

0 ppm 10 ppm
EA

Testosterone (pg/ml)

50 ppm 100 ppm

B 400

TS &% S71&3

Fig. 2A¢ H8l2EH 25 w2 TM3 Al 2o EAS A3t
of A2 WFES TS FFE YER T Atk HOW A el
EAS A#3}A %2 Control A2 TS 32 152 pg/ml°]
AAT, o] TS FFE EA 100 ppm A Z 216% Z7}3+4
(p<0.01), EAT AS2EFH2E B2 TM3 A ZAA TS FF
S 771 E E37F 9Tk £33 EA 50 ppm o] A el &
TS 3 &< Sham control TF °|4 22 F7FAH T (p<0.05).

Fig. 2B EA%} ABMLCES| NUA &FHE 2AHEL7] 93]
EA + ABMLCEE A3 2E# 25 W TM3 Al o A 23
A5 YERY I 9T} Negative control A 2] (HO0.8 A1 2])9]
TS &2 152 pg/mle| A=, ABMLCE A& TS &2
192 pg/mlo.2 192% S 7t5°) ABMLCES] E3& 213kl
THp< 0.05). EA + ABMLCE A 2] EA §% JEHOE TS
geo] Z7}sked ko] EA 50 ppm + ABMLCE A 2]9] TS &
o] 338 pg/mlZ % 7}A Z th(p<0.01).

F87837] 9L 2EG 2y ko o8] HaA LA
TS| gHigo] 7hAaE7] wiolti[13, 15]. whekA B AT A
93 A 2EH2S e TM3 AT A TS & Z7to) o
3t FA @5 EE FA + ABMLCE £35 <1313t} A
EA, ABMLCE ¥% EA + ABMLCEE YA 7d7] A&
FES 9l A2 &89 & UL Aol

HSD3B2 &4 &4 Fx =3}

Table 40 A= A8t~ E# 25 & TM3 Al 29 EAY EA
+ ABMLCE A g0 23 HSD3B2 &4 &4 Yehx it
Control A2 HSD3B2 4842 1,135 pg/mlo] AA
EA 100 ppm A2 Z 122% F7H= o] (p<0.05), EAE F3t2~E
gl 23te] TM3 Al ZAA TS FFe S7HA715 2371 I
o} EA 10 ppm ©]’¢ A 2= HSD3B2 4%/ < Sham A €]

TEOE FIHAATH

***++

300

200 -+
100
0 -

0ppm 5ppm 10 ppm 50 ppm
EA+ABMLCE

Testosterone (pg/ml)

Fig. 2. Enhancement of testosterone production in mouse Leydig TM3 cells treated with 50 uM H;O, to induce oxidative stress
by eritadenine and eritadenine-containing the Agaricus blazei mycelial liquid culture extract. SC and NC represent Sham
control (no treatment) and negative control treated with H,O, only, respectively. The *, ** and *** represent significantly
difference at p<0.05, p<0.01 and p<0.001, respectively, against 0 ppm treatment; and the + and ++ represent significantly
difference at p<0.05 and p<0.01, respectively, against SC treatment by Tukey’s w test.



Table 4. Enhancement of 33-hydroxysteroid dehydrogenase 2
activity in mouse Leydig TM3 cells treated with 50
M HyO; to induce oxidative stress by eritadenine and
eritadenine-containing the Agaricus blazei mycelial lig-
uid culture extract

EA HSD3R2” Relative
Treatment concentration (pg /ml) concentration
(ppm) (%)
sc” 1,342.0:31.6"
0 1,135.4+12.3° 100
0s” + EA 10 1,360.4+123° 120
50 1,375.4+45.4" 121
100 1,393.7422.5° 122
s’ 1,342.0£31.6°
NC? 1,135.4+123"
0S +EA + 0 1,392.9+46.4° 100
ABMLCE” 5 1,426.2+13.9° 102
10 1,445.4+16.6" 104
50 1457.0+15.2° 105
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Table 5. Reduction of 5a-reductase 2 activity in mouse Leydig
TM3 cells treated with 50 pM H,O, to induce oxidative
stress by eritadenine and eritadenine-containing the
Agaricus blazei mycelial liquid culture extract

EA 50R2Y Relative
Treatment concentration (pg/ml) concentration
(ppm) i (%)
sc” 2.08+0.18"
0 1.05+0.2° 100
0s” + EA 10 0.68+0.15° 65
50 0.98+0.23" 93
100 118013 112
SC 2.08+0.18"
NC? 1.05:0.11"
0S +EA + 0 0.73+0.15° 100
ABMLCE” 5 0.76+0.18" 104
10 0.83+0.11" 113
50 0.91£0.10% 124

"HSD3B2 represents 3[-hydroxysteroid dehydrogenase 2
isozyme.

08 represents a oxidative stress under H202 (50 uM).
IMean * SD of 3 measurements, and means with different small
superscript letters represent significantly difference at p<0.05
by Tukey’'s w test.

Y Concentration of ABMLCE in the EA + ABMLCE treatment
was a 10 ppm.

e represents Sham control meaning no treatment.

NC represents the negative control treated with H202 only.

A AEYAE @S TM3 A 29 EA + ABMLCE Hg &
EA ©= A g9} nj37lx & HSD3B2 &4 A4S Z71A4A
. Negative control A 2]¢] HSD3B2 &A%/ (1,135 pg/ ml)
o] ABMLCE AZZ 12%& F7}=UTh(p<0.05). EA +
ABMLCE A& EA % Y &H OS2 HSD3B2 484 &
S7HA# EA 50 ppm + ABMLCE A 2| & 1,457 pg/mlZ 57}
H9th 13y EA + ABMLCE A2 ¢ HSD3B2 £4 &4 &
EA F579 #9942 $lslth ABMLCE Ag ¥ EA +
ABMLCE A g & Sham A g o]} &2 HSD3B2 &4
g4& F7HAA.

5a-R2 & A #i+as

Table 5614 H0; (50 uM)ell o] 48t 2E 23 e
TM3 Al Xl EA (0, 10, 50, 100 ppm) % EA (0, 10, 50 ppm)
+ ABMLCE (10 ppm)& A 2lste] @& vy 9| 50-R2 &4
g4 e 9tk 50-R2 4842 EAE AdstA ¥
Control A& lA 1.05 pg/ml°] A AT, EA 10 ppm A2 E
oA QA 6% E SOl 1 (p<0.05), EA 50 ppm 2 100 ppm
A2 2 Control &2 2 3| E 5 A%, Sham control +F
(2.08 pg/ml) ETh it

U50-R2 represents 5a-reductase 2.

08 represents oxidative stress under H202 (50 pM).

3)SC represents Sham control, meaning no treatment.

“Mean * SD of 3 measurements, and means with different small
superscript letters represent significantly difference at p<0.05
by Tukey’'s w test.

?Concentration of ABMLCE in the EA + ABMLCE treatment
was a 10 ppm.

NC represents the negative control treated with H202 only.

EAS} ABMLCE®] AU# &35 $¢ EA + ABMLCE A
2o A 5¢-R2 B4 F4 2 Negative control A 2] (1.05 pg/ml)
B} Control #2]¢l ABMLCE A glo] 93] 0.73 pg/mlZ fr
A A ZaH A Hp<0.05). = EA + ABMLCE # 2] o]l A
5AR2 8484E EA Ag & 7t wg Srlste] EA
50 ppm AT E 124% 2 F7HH QAT o4& Tt o]
2E A A 5a-R2 §484 & Sham control T} Y9k}
(p<0.05).

A AEY2E BE TM3 AZoA EA 10 ppm %
ABMLCE A2 & 5a-R2 £284 S #4 A EF:AA W,
EA 50 ppm ©]’d A2} ABMLCE + EA A2 & 50-R2 &4
AL HFe A7 AT

NO 3l a5}

TEAYAAM F2EH 27 FAHYE NOY AR E
7} 5] wEbA HO, (50 uM)l 93 g ~Ed 2S5 i
TM3 cello] A EA (0, 10, 50, 100 ppm)<} EA (0, 10, 50 ppm)
+ ABMLCE (10 ppm) 27} NO A& ol vA &= 9F& 24}
3} % TH(Table 6). Sham control®] NO & (15.7 nmol/1)°]
Control A2l &3} 153% 57+t 5 TH(p<0.05). L2t} ] Con-
trol?] NO &#& EA A& 7+43te] EA 50 ppm AT 2
Sham control & 2.2 745 131 (p<0.05), EA 100 ppm
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Table 6. Reduction of nitric oxide production in TM3 Laydig
cells treated with 50uM H,O, to induce oxidative stress
state by eritadenine and eritadenine-containing the
Agaricus blazei mycelial culture extract

EA NO! Relative
Treatment concentration (nmol/mi) concentration
(ppm) (%)
sc’ 15.742.5%
0 235+1.9" 100
0S”-EA 10 19.72.0° 82
50 16.5+1.6° 69
100 15.120.8° 65
SC 15.7+1.5°
NC? 235+1.9°
OS-EA- 0 18.1+1.4° 100
ABMLCE’ 5 11.3+0.6° 62
10 11316° 62
50 8.2+0.6° 45

>NO represents nitric oxide.
3OS represents oxidative stress under H202 (50uM).

sc represents Sham control meaning no treatment.

“Mean  SD of 3 measurements, and means with different small
superscript letters represent significantly difference at p<0.05
by Tukey’'s w test.

?Concentration of ABMLCE in the EA + ABMLCE treatment
was a 10 ppm.

NC represents the negative control treated with H;0, only.

2ol 9 65%< 15 nmol/12 74 o} (p<0.05), EA A El&
NO9 A4S At

EA + ABMLCE A2 % NO #&F& ZAAAT Negative
control 29| NO &#%-2 ABMLCE A 2%l Control A g i

o3 78% &2 7haHof(p<0.05), ABMLCES] NO 4 &
3= g9t EA + ABMLCE A 2l& FA % 9&EFH 08
Z

7+43] EA 50 ppm + ABMLCE # 2| ol 4 NO7} 8.2 nmol/1
2 ZaH UG E<0.05). WA A 2Eg2E w2 TM3 Al
o] A EA9 ABMLCE 2 ABMLCE + EA A 2= NO &3S
AAF

A2 Ed 2y Y] NOE Leydig Al E 9| 3 113

o b

g $%3}7] yZo EAY EA + ABMLCE= NOY A4 &
AA A Leydig MEE StZHE REdto] TS Y FE
w9 FE QAeE FHHG,

AEZ0Z EA ¥ EA + ABMLCE= #4219 TM3 A%
U A 2EYAE WS TM3 A A 33-HSD-2 849 &
A& Z74 A7) 1, free radical 2 ZE3tE NO A& oA 3
o

28 27142,

SE

10.

11.

12
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=2 : TM-3 celltflM eritadenine &% AMHEHATAIN WHHIXZ2| testosterone MM TS}

A WA BA ) FFZE (Agaricus blazei mycelial liquid culture extract: ABMLCE)3} eritadenine (EA)<]
mouse A4 Leydig TM3 Al Z ol A testosterone (TS) A Aol &3 AFE B 213 A 2EH 2 27N &
gt A 2doAE TM3 AIZE DMEM iAo wjatdA EA (0~100 ppm)$t EA (0~50 ppm) +
ABMLCE (10 ppm)E 24 hrd gttt A4 2Eg 2~ 2hod A= TM3 A ZE H0, (50 tM)E 4 hr A3t
B3 203 LA Aelstith. DMEM #j &l g% TS $, HSD3B2 &4 &4, 50-R2 &4 &4 3 NO
S assay kitS AH&dtel 24 AT EAE A 270U A 2EG2 2AGN TS FFE FoA4 A
7' 7 1, ABMLCESH ABMLCE + EAE TS &3S Z7FAZ T TS A Ao #osl= HSD3B2 L4
BAe T 249 AM 5 EA, ABMLCE, ABMLCE + EA9] 984 7193t E3 TSS DTHE A&A A TST
FE BaNIE 9T S 8he 50-R2 428 A4 210 D A 2EH A 279 A ABMLCES o3 AT 7h4
St} Free radicalZ2 243l NO9 &#F& F 27 =5 EA, ABMLCE, ABMLCE + EA°] 93] #4453t
o] A3 EA, ABMLCE, ABMLCE + EA A 2|7} TM3 M9 HSD3B2 &4 E4& Z7HA17]12, NO A4S A
3ta] TS ¢3S Z7IANA LSS 9u|3ly EA + ABMLCE £ &0 &4 4715704 42 A8E 4 92S 9y

.



