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ABSTRACE: The inductions of phase II enzymes, such as NAD(P)H : quinone reductase (QR), ghitathione S-
transferase (GST), glutathione (GSH) level and the inhibition of polyamine metabolism were tested for the chemo-
preventive potentials of the extracts from the soybean fermented with Agrocybe eylindracea (AC) or Phellinus igniarius
(PD). The soybean fermented with AC or PI was potent inducer of QR activity in murine hepatoma Hepalclc?
cells. GST activities of the extracis from soybean fermented with AC or PI were higher than that of the extract
from soybean not fermenied with basidiomycetes. In addition, GSH levels of the extracts from soybean fermented
with AC or PI were increased about 1.2 fold or 1.4 fold, respectively. In addition, proliferation of Acanthamoeba
castellanii in a broth medium was inhibited by the extracts from soybean fermented with AC or PI at the both
concentration of 200 and 40 mg/3 mi. These results suggest that soybean fermented with AC or PI may have chemo-
preventive potentials by inducing QR activity, increasing GSH and GST levels and inhibiting polyamine metabolism,
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THSharma et al., 1994). B2 90 Lol B2 i3t
d7h Bol AYPE Y glon ozt dovt EAL AF
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A elx Edde]ER, dgEARYE AXe] H5AE
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Aol Age] Byt e Aleldt k217t M- Hol
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Dol 500 ¢® gel 121°CelA 6087 Ikl A
Lol YzhElg ek, of 714l homogenizer® FA SIS o
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Foliz 124, DEAEMAL 10897 ARtk 2
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of ARG-3FAT}.
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CIXlRE gt tfF &8 M=

R T gF FE5E2 Kim 5200009 WY
o me} gAlEFY] AEgdSEE dEAle HER
(polysaccharide)& F&3h= WHOE HAETE &, &
Zgrel mjekE oiFe 1FE] FHTE 7lekd 100°C
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ot AAAg oA IStk ol e 7bssT
(EYELA N-N¥,; Tokyo Rikakikai Co., Japan)2 5%
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MZEL Quinone Reductase(QR) H4 SH

OR assay: QR ¥4 #% =42 Prochaska 5 (1988)
o] Hbgel whgl AAlEETE & 1xX10702) Hepalele?
HEZ 200 W] MEMHIA(FBS 100 ml, antibiotics 10
mi, NaHCO, 0.22%, distilled water 890 mf)ell -F21A
96-well microtiter plate?] HEAI71 3L CO, incubator™]*
24770 vk & MEMEIAE A A sk}, o760 Al=.8
MEMWA] 200 midl] =91 MEFe|sh TFEIHFHA) T
zZ} Wl WE F FEE AERE 7 wellel F7FEIEE. A
FB7v A7rE wjgdel s 4847F wjekst F, wjodeE A
A& 38]2] freeze-thaw cyclesdl] &3] AT S S A1
o}, <770 reaction mixture[ZF-o] =<1 0.5 M Tris-
HCI(pH 7.4), 100mg2] bovine serum albumin, 1.5%
tween-20, 7.3 mM FAD, 150 mM glucose-6-phosphate,
S0mM NADP, 300 unit®] yeast glucose-6-phosphate
dehydrogenase, 45 mg®] dimethythazol-2-yl-2,5-diphenyl-
tetrazolium bromide(MTT), 50 mM menadione] 200 wZ
zb welldl] @5l 527F WHg-aRiTE vHE 5, 0.5% DMSO
o) %31 03mM dicuomarol® 5mM potassium pho-
sphate/} FH¥ & 50 wE H7bsled whg-S FAAH
oo, microplate reader(Boehring EL 311, Germany)Z
o] g8t 630 nmelM T8 =E ST
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MzZ =M Z3(Crystal violet staining): #|F3o]
g QR 44T £HS QR 4 FEE 93 o A8
Y3 96 well plated] Hepalclc? A ¥2 HEs)A
24X7F viRkst & AR E ATete 48417 vkt
vfekst & ujR|E A A5, 2% el =2 0.29%(wiv)
crystal violeto] 1023 B o 287 52+ ol A
At 50% NS = 0.5%(wiv) sodium dodecyl
sulfate(SDSYE 200 uks b wellel H718ke 37°C, CO,
incubatorell 4] 1A]17F WEEAIF] F 630 nmelld EFEE
A,

QR &4 RZ: QR 42 #"E MTTS crystal
violer! &% F4=2 ¥ ®, QR FAxE wat

< viekel O FE2ES TS 22 tE22¢) QR
/gl Uiz A152 A% QR B9 vz Yehid).
QR B4 f= A4tae e 2

Specific activity
= ahsorbance change of MTT/min> 3,345 nmol/mg
absorbance of crystal violet

MZLH Glutathione S-Transferase(GST) A2 £5

GST &4 Hepalcle? MXE AHE3E Habig 5
(1974)y2] WS Hysle] E3HEY. QR B4 A2
et of 43 FEA Hepalcle? A TS HESI 24
AlZE wgg & RS XTEte] 4827) sikEiiT). w
¥ & MAE AASE AEE sl Fey, o7l
GST &4 23S 3 reaction mixture[0.1 M potassium
phosphate buffere] =<1 2.5 mM GSH¥} 1 mM 1-chloro-
2,3-dinitro benzene(CDNR), pH 6.5] 100 i A7¥817
127} plate shakeroll4] shaking@r ThS-, 405 nmoll4] 3%
7V F¥=9 27 microplate readerollA 2331},
ol dheke GST 84 4L 9 plates) o] A g
plate®| A1 binchinchoninic acid solution protein kit3 A}
feted FA43%0c). GST €42 slop/min/mg protein®
2 AldEte] gdahtg s oiF =254 AR &
< ET9) GST 41 st A28 AT GST &4
2] {1 = Vel flct.

MZUW Glutathione(GSH) MM £5

HZEW F GSH FHF2 Griffith(1980)2) WIS 96-
well microtiter platel| A A& 5= 3lA HI st =4
1S Th Hepalele? A 22 QR &4 58 9% @ 2%
4} 5L 96 well platedl] HE8he] 2447 wjokst 3,
ANEE AMelste] 48417 oiFEtTh Wi & wiRE
AT AES BaANHALH, o710 stock buffer[125
mM sodiom phosphate®} 6.3 mM ethylenediaminetetra-
acetic acid{Na-EDTA), pH 7.4] 40 pl9} stock bufters])
=2l 6 mM 5-5'-dithiobis-(2-nitro-benzoic acid}(DTNB),

glutathione reductase -£-2 (stock buffer 10 mi & 50 unit),
22|32 NADPH-generating system[0.3 M Tris-HCl buffer
{pH 7.4), 150 mM glucose-6-phosphate, 50 mM NADP’,
and glucose-6-phosphate dehydrogenase in distilled water]
170 s H7kele] 2ol 587 shaking® o 450
nmoll Al FF=E S48t 94, @ d E=-E GSH
24 248 ¥ plaes} 7ol A plaesl* binchin-
choninic acid solution protein kitZ AHE-she] 743515,
8, GSH §-2 GSH & F4lo) ojste] A=si,
nmol/mg protein® = A4tate] A wlgd o &
252 Hesh) & 7o) GSH A2 g A=

£ A3t GSH A4 ere] n2 vepli i

Polyamine metabolism &7

Polyamine metabolism &8-2 Acanthamoeba castel-
lanii®) Z48 238k vhdoz A HKim et al.,
1987). &, 3X10° cells®] A. castellaniis OGM BjZ|
(Byers er al, 1980) [yeast extract-proteose peptone(7.5 g/]),
2,000 vitamins(0.2 g thiamine HCl, 40 mg biotin, 200
gg vitamin B,/ 100 mi®] 95% ethanol), 100X salt Kferric
citrate, CaCl, - H,O, MgSQ, - TH,0/250 mi&] FFT),
30% glucose, 100X KILPO,(13.6 g/, pH 7.0)] 2.5 mic|
HE5AAH T-25 tissue culture flaskell 4] 244) 70 uj ak3tsd
o T F, OGM 1A 0.5 miell =91 FAFS g ol
T FEELE 7 flaskel 71§ ZF AZPEE hemo-
cytometers ©| 45t A EFE A3

dn ¥ o3

MZU QR ¥ &%

QR cytosolel] o} Tohel Setndwd=s g A
Well FYd=e ks quinonesd} 2 thAMHESTE quinone-
imine2 SHA|AH AZIC)A} A 2] A Z=A (cytotoxicity)
L25E MEE Bodke s g@@siar Atk &3
o] A4E GST ¥ UDP-glucuronosyltransferasest 432
phase I enzymes®. 24 EHHo] FadAe} B-EZ2 ¢
oF)] fad FYNERRH APNEE BEsHes 2
g &, 2 EEFEAYL TolA 7 =7 Ve A3 at
Hefiqx dw3d =A YeEbdtProchaska et af., 1985;
Wattenberg, 1985).

& AFX e vELelel BEASHAS wjdgt of
T FEEL el 298 46171 #8te] Hepalele?
murine hepatoma cell®] Hjgkeld QR B4 f= d3=
EZ4s6t. = 47, QR 4 fEs Yz vag
o), grbg afdsis] e tF A GAM e 1.3~1.949)
9] F7He BYon, WEFE MUYH Y FEES
=23} vlaste] 18~2.682 B4 F=F YeRT
(Fig. 1). 53], @A s sl 5 FFE9 4
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. 1. Effect of the extracts from soybean fermented with
Agrocybe cylindracea (S + AC) or Phellinus ignirius
(5+PI) on induction of quinone reductase (QR) activity
in mousc hepatoma Hepalclc? cells. Cells were treated
with samples for 48 hrs, and the change in the levels
of QR was measured. Each point represents the mean +
SD {standard deviation) of three separate experiments.

= OSmg/m( oA 3 ule] =S o, WE
o|RTH Be QR AAL fiEshE Ao et w,
Benson 3(1985}\—; HAFHNER AN MRE
QR i_})\-] Z7HE Ealo] ¢ ug o} /(-HEE)HO 91*"?1_‘:]'
2} Shon?t Nam(2001y2 HE4o] e} REAEH
Aol AR 2wt Me] QR B4e) SUEIRlen,
oliz @AM W YA S RE] 23T Fo) WS HY
2o Bl fate] o9 zloz naus up glch wet
A 2 Ate] Ax, GAFg ot EHFr FEE> =Y
ol Bolu} welEde] o ATy SHE
M DNA &4 o3 Zelo) fukg olAlste] oz
Adel= F48 dAse o o= G357 Zle g
VAR=AZ =

_,d
hac
o

MEL GST &4 /T

B APz vlEdole) A S AL W oiT
FE2E9 Shlit 235 23317 $i5tE Hepalclc? Al
FZ o83l GST 848 FH3I90 k- vl ds)
| 92 o5 2] GST FAHL 0.5-5.0 mg/mis} 5%
A izee varske <] Srbg Bk ¢, ¥
EF0lE W3t i S50 AgolE 05 mg/ml—] =
zollA 40% F7HE, %%%l%ﬂi*ﬁ% ekl ol 5
o AL 5.0mgmil TR 50%8 F7re Jehi o
(Fig. 2).

Kim 5(1999a)2 Ganoderma lucidum®|+] 20~30%2
GSTe} &4 Z7i7t deofdtls Basigl) GSTE 9%
olgde] thal 43 F AT 2dAA HAMFE-S GSH
o} Al E3E7] 8 84 SEEZ vhEo] viE A
Fe L2 (Bora et al, 1989), XAl viegkoz
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. Effect of the extracts from soybean fermented with A.
cylindracea (S + AC) or P ignirius (S +PI) on induc-
tion of ghitathione S-transferase (GST) activity in mouse
hepatoma Hepatcle7 cells. Cells were lreated with
samples for 48 hrs, and the change in the levels ol
GST was measured. Each point represents the mean +
SD (standard deviation) of three separate experiments.

A5t oAHFTHE isozymee] WA Ak Wattenberg
and Bueding, 1986). E¢, o] Aaxs A GSHE
7ldz o)date] kel FAHGRQ) Yele] Hz EAHF

YARRHEE AHE2 F2 ghital 849 9¥8= g,
wEkA, el EHE Ak o] 2lolM GST= phase
Il cnzyme 9] shti=a] AAGAY HE8HH =%
{biomarker) 2 ©]-8-= 3 3o},

2 A 23, gkt e ol #2529 GST %
AL Uz vl FrbE AR ol elE Ao
U E9de] 2 o8] R wkEAE A A o
AppbEel A= SEEe] GST ofa) AelA 4143
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11IELH GSH 44 &%
GSHE GSH-Px9t GSTS| /W& AT, 4] 2
%‘EXW chrbdEst 2y g FozAM Az
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ZJ—;%]H e MFE UF 28] gt BE &
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FEEe] A= T 17}‘@0%1 e 20%77}
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Fig. 3. Effect of the extracts from soybean fermented with A.
cvlindracea (S + AC) or B ignirius (S +PI) on induc-
tion of glutathione (GSH) levels in mouse hepatoma
Hepa lclc7 cells. Cells were treated with samples for
48 hrs, and the change in the levels of GSH was meas-
wred. Each point represents the mean +SD (standard
deviation) of three separate experiments.
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AEE2] polyamine /48] olAl= GAxXe 4FE A
g 4 ooz reAgs AdAEe FAUAY 71F
o2 ol8" F AcKKim et al, 1987). whA, B o
TN e HWEE F A castellaniid] 4L o435
polyamine metabolisme| <JAjol ]k oF WAy ot Fat
Z ZA3THFIg. 4A). Z, 3x10702] A castellaniis
HEF 2447 F A g, & PAE oigE a2 dF
A4 9 ol g LI EZMAS WS P T FEFES
Halslgot. o] Mo AESFE 6.7x 107010 7 AE
Z welld 20 mg® (20 mg/3 mh) AT B A7HEE AE
£5 4% 2, AR AHFY F u4ATNE el
12.8%10%7), tiF AA F2F FFe]11.9x 1090, W
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Fig. 4. A. Inhibition of the growth of the Acanthamoeba ca-

stellanii by the extracts from soybean fermented with

AC (S +AC) or PI (S + PI) at the concentration of 20

mg/3 ml A. castellanii was incubated with samples for

cach time. Each point represents the mean+ SD

{standard deviation) of three separatc experiments. B.

Inhibition of the growth of the Acanthamoeba castel-

langi by the extracts from soybean fermented with AC

(S + AC) or PI (5 +PI) at the concentration of 40 mg/

3ml A. castellanii was incubated with samples for each

time. Each point represents the mean = SD (standard
deviation) of three separate experiments.

Fod vmsle] the @G SAAERE BEon,
gajgol wapEAl ol tiF AbAel ulme] 2 A
castellanii?] Z4] AA|Ezke] & Aoz} gl Hod 1}
ity 2 Alg A Fo9erlAE diagtol
4442 109, D% AA L] A4 4125x 10V 2 4=
oW, ACE ¥|%3 Ul F5E2 343.2x 1070, PiE Hl
kgl U1 22EL 303.0xX 10718 EHHATY. &, ©F
FAEHAL vfe T F2ES A 3 A GE A
BRTH MR FHo| 71 Bl IAE LT YEHTH
A& A g 12087 o]Follle A FL] FHo] ALHS
o HAFE WP dF FE2OME dEE via
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Azt e Ao Zdzos ODCY o] = v}
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ODCE| B4 AsjAl7|n, YA T4 oA do
A o LS A3 HRozhin er al., 1984; Kingsnorth
et al., 1983). wfeba], & -7 Ad odold I E
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