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Antioxidation and Anticancer Effects of Polyozellus multiplex

Jung Han and In-Seon Lee*

Department of Food Science and Technology, Keimyung University, Teagu 704-701, Korea

ABSTRACT: This study was carried out to investigate the antioxidative and chemopreventive effects of the
extracts from Polyozellus multiplex, an edible mushroom through in vitro and in vivo assay. Polyozellus multiplex
fractions were assayed for its antioxidative effect with colony formation assay. Polyozellus multiplex methanol extract
and water fraction showed protective effects against the cytotoxicity of H,0,. The modifying effects of Polyozellus
multiplex methanol extract and water fraction on the induction of carcinogenesis by N-methyl-N'-nitro-N-
nitrosoguanidine (MNNG) were investigated in Wistar rats. The GSH content was decreased by MNNG treatment
but was increased by adding Polyozellus multiplex water fractions. Also the activity of glutathione S-transferase and
the superoxide dismutase levels were increased by the treatment of Polyozellus multiplex water fractions more than
with MNNG alone. In addition to the Polyozellus multiplex water fraction increased the p53 expression as compared

with the value of MNNG alone.
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TRAAL S E5E] 787 A, S5 &
Aol 24 == S5 HASE 3=, 8 5 FolA
ofe} HoljElzlel F2 REsI 53] $ulore
A= AdA AAEY, 2 Adeiie Ha) o)l
EYAZI= sb 3ol gle] £ AlgwAlo|teis)
o], 1999). =g ZX WAL HF, FFF, A-HAE A
A @ xw] By} deix dok@, 1994, Hwang
et al., 1997).

g, 5[] IEA, ey B2 2 o)
722 o] EH (xenobiotics)®] AW EFA] BAAFY Atar)
34 =)o] superoxide radical, hydrogen peroxide £ 24
AbAF(reactive oxygen species, ROS)°] AJAIFTh(Kraut
and Sagone, 1981). ©] 5 BHAAZEL in vivell A AA
A AR AR Fddle] AAEE Ao A AZY
Aabg, ARAY 5 E5E7PAs Balol), AAdie)
Al AEe A gl Al 58 SAAA AESS
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Qo] W WS fslr| = 3le (Hamilton-Koch er al.,
1986), =3 4% Ay, =3}, §F 55 A= §
H(White, 1973).
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e FA57] #1333 A o= glutathione S-trans-
ferase, superoxide dismutase(SOD), catalase, glutathione
peroxidase 52| Akl E49) glutathione (GSH), vitamin
E, Bcarotene 52 BIEAA SASAIZE deiA Qo
(Chung and Kim, 1992).
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80% "Ish-2-S A7iste] 1042 B 33 Wb FE3le
Wehs 3285 d9ot. o] dekE FZEE<l ethylacetate
o FHTE 112 £33 §902 FZ3l 7} F9] o
NG do] 247} AAZ] F FEFAIA v, TAAXE
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In vitroOMe| LSS0 AN

AWK 582 A3 $42 Nakayama $(1991)
2] vpHell F3le] colony formation assayS AA3}IT}.
ol A}&% V79 cell(Chinese hamster lung fibroblast)}S
Dr. Tsutomu Nakayama(University of Shizuoka, Japan)Z%-
B #epasiet.

V79 cell®] $E 20070/dish(60 mm)E FA3ld 10%
FBS7} @719l MEMEIA| A 37°C, 5% CO, ¥iF7]el|lA] 2
Azt vl F, iR S AlASA FBS7F ¢l MEM w4
Al A BA7E 3 447 o viekslgel. HBS(HEPES buffer
saline : NaCl 0.8%, KC1 0.04%, NaHPO, + 12H,0 0.025%,
glucose 0.1%, HEPES 0.59%, pH7.0)2 A3 ok,
60 uM2] H,07} 3712 HBSE €3 3087 ohA] wiek3t
F 10% FBS7} A71El MEME gol 54zt wjeksisich.
oAl MEMHIAIE AASE 99% wWeteg A7lste cell
£ FAAZ L Giemsa stainS-F G5l A EFE F
At 22T AE AEEL ATV dE2Fed o
3t A2 MESTE EAEH

NX|HMe| Eets Tt

AEEEo AR Y MR 653 Wistar male ratE
SLC Inc.(Shizuoka, Japan)2YE] ¥-opilol ARME-3}¢ 1L,
o] & rate 23+2°C, AFE 55:10%% FA3IL ¥, we]
AolE 1247+ QlExHos Ay ALE(CRF-1,
Japan Charles River Co. Japan, Tokyo)$} AAlGE A2
o] FFd e, B3 WrEAZ MNNGE 10% DMSO
of &8 ¥ 150 mg/kg bw. FEZ 13 ATF & o
&, Fol 42 FRE Ao} TP ARE 392 TR
st

& AYEEE 47 1004 ] o2& rlen Al
173 23S MNNGE Fo8 F 7B ¥4 vekg &=
F BFEES AR 05% 552 727 Arsle 393
Aot Al 37 MNNGE 78 F EFAIRT 35319
I, Al 47 FEFSE DMSOE ATFH3 & ZFA
25 FFsie 283 559 AXe CcoE wHAIA
B8 AFAE o AET F 7S FHEsE

In vivoOllMe| EHitsl g HA

AZ3 7+ 2 1g" 49 0.1 M potassium phosphate
buffer(pH 7.4)5 713t F w)uslell A vhafsle] 2k A
(20% W/VYS WHEdeh. o] A& 4°CHA 3,000 pmoE
1087 AAE=l8le] 2 A59E w4 13,000 pmef|A] 20
¥ B WA, BHE T 9L AFAE b

24,000 pmell A 147159t 2441 8-2]381ed cytosol fraction
7} microsomal fractiond @it ZF FABL glutathione
g2 ZAel, cytosol fraction— glutathione S-transferase
(GST)$} superoxide dismutase(SOD) Z4 Sl AH8-3kd
o}, Glutathione k-2 Ellman(1959)°] el 23t A
3s}som, glutathione ¥ k23 1g3 pmole®
ehfgdch. =8 Habig 51974 vbfel &3l GSTE
zxslgiom SOD ¥4 342 Marklund(1974)%] ol
F3le] 23, =3 wae] g Lowry(1951)H)
3l A
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Aot
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membraneS 12} 81AQl p53(Ab-3yE 1:500 v]&Z 34
3t golol] o] AloA] 2A]7F WHSAIAl F AH 3o
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A 1~2717F whgEkd e

)23t membrance ECL detection kit(Amersham Co.,
US.A)S] ) of EgN o2 TX3 o, Xray S5l
rZle] A F FEAS 9 HEIAH
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In vitroO|M 7tX|e{Ae| gHitst St

WA 3Aks ARl g dFEE Y a8
A(Suillus grevilleiy®] bolegrevil(1-acetoxy-6-geranylgeranyl-
2,A-digydroxybenzen)®t & Zlo] o™ (Jung et dl,
1996), gubHl WAFL kst &l di3 dTEE
el WA ENAE, 1991), EIHA(Ma, 1983), FEol
WA (Lee, 1997), FAHAE, 1992l 3 ks 23}
7} w84 glom ol=dt WAle] Azt B A &
AF3lAlQ) BHA, BHTS] 3kl B} 958l XM ais
et

o]ol] W} Chinese hamster V79 cellS °]83le H,0,Z
F58 AEFA dF ZAHA FEES] JAEIHE
colony formation assay2A] ¥ Z3}, Fg. 13 3ke]
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Fig. 1. Effects of the Polyozellus multiplex extracts on the
cytotoxicity of H,O,.
V79 cell were treated with each samples in MEN (-FBS)
at 37°C for 4h, and subsequently with H,0, (60 uM) in
HBS for 30 min. After culture in MEM (+FBS) for 5
days, the number of colonies were mounted. The
control was not treated with samples and H,0,.
Water fr. : water fraction of Polyozellus multiplex (water
fr. No samples + V79 cell + 60 uM H,Q,).
MeOH fr. : methanol fraction of Polyozellus multiplex
(MeOH fr. No samples + V79 cell + 60 uM H,0,).
EtOAc fr. : ethylacetate fraction of Polyozellus multiplex
(EtOAc fr. No samples + V79 cell + 60 uM H,0,).
N-control : negative control (No samples + V79 cell + 60
M H,0,), P-control : positive control (only V79 cell).

HORE A2lr] A2 Q2§ 239% A=H w|sle]
7AAMA HOS ek 252 I A2islas de
AEge] 2 Ax 2718 535%9L, B FEEAIMNR
294%2 47t A el ol Ad kAR o
A caffeic acid, quercetin catechind F93) wpg o=z X
gated 1 ASES AR A, A 55%, 51%, 42%%
vh= ¥ 37 (Nakayama et al, 1991)¢} v]2& uf 7bx]wA
ek 32550 FAs At g ade s o $
Uit

A 7 wo] AMEERAL 9l M4 dHAb3iAlel BHASH
BHTE= 2 &3 3hAT A3 et ol Al =
2 9).2 (Branen, 1975), tocopherolf-¢} 22 A4l Ak}
A 27E E2 FAA-C] LS 1T o dAlsbsol
=7 9kAE A4 6’(,]—/\]-5]-2-“ o] Fol| 7HAWMA FHEE-9) o)
Lol w$ 2ot 9lE Aoz AAE

TEX|HA12l chemopreventive &1

M g2 2 ¥ ZAWA B 25 GSHY
e 3ol gt oJ3FS MNNGE Fo3 ratS E38fe] A+
2 A7, Fig 28 Zo] Zhl|A9] GSH TaHs Awre
MNNG &5 Foi2 7123t GSH ekl 7HXIMAl wlgtg
F2E 05% FoAFAAME A AelE HolA| Ak
o} ZHAHA F FEE 0.5% FodZolME GSH 3ol
of 2 ol FUHENSS & 5 Ui GSHE AA
ol A 2] 2 451 DNA ?’“3%7“ o, A4
Aol A4, gAY free radicale] ¢13F Ml Z &4} o)
S| AA 7}%;}75'}._3_ o ghoh(Lasini er al., 1985).
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Fig. 2. Effect of Polyozellus multiplex water fraction on

glutathione the content in liver of rats treated with
MNNG.
1:0.5% methanol extract of Polyozellus multiplex +
MNNG group.
I1:0.5% water fraction Polyozellus multiplex + MNNG
group.

IIT : MNNG group.
IV : Control group.
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Fig. 3. Effect of Polyozellus multiplex water fraction on the
activity of glutathione S-transferase in liver of rats
treated with MNNG.

"Conjugated 1,2-dinitro-4-nitrobenzene nmoles/mg protein/

min.

1:0.5% methanol extract of Polyozellus multiplex +
MNNG group.

1I:05% water fraction of Polyozellus multiplex +
MNNG group.

11 : MNNG group.
IV: Control group.
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Fig. 4. Effect of Polyozellus multiplex water fraction on the
superoxide dismutase activity in liver and stomach of
rats treated with MNNG.

1:0.5% water fraction of Polyozellus multiplex +
MNNG group.
II: 1% water fraction of Polyozellus multiplex + MNNG

group.
IIL : MNNG group.
IV: Control group.
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2 2% givh(Yoon and Rhee, 1994).
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&, 2 5, 19999 & FE2EAM 92 ZA2e faksk A
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28-S g =3k DNAS £ =7 Alsle B77) B
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=& A (Kuerbiz et al., 1992).
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Fig. 5. Immunoblot analysis of p353 expression in rats treated
with MNNG and/or Polyozellus multiplex water fraction.
Each lane was loaded with 10 ug of rat liver micro-
somes. p33(Ab-3) antibody (diluted 1:500) was used.
Lane 1:MNNG (150 mg/kg) treatment.
Lane 2 : control group.
Lane 3 :0.5% methanol extract of Polyozellus multiplex
in diet + MNNG.
Lane 4 :0.5% water fraction of Polyozellus multiplex in
diet + MNNG.
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