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SUMMARY

(F T2 FF)

Phellinus spp.(Hymenocaetaceae) is a member of Basidiomycotina, which has
been used for the treatment of gastric cancer, insulin nondependant diabetes,
diarthea, and menstrual irregularity. For their industrial uses, it is necessary to
collect, isolate and identify their genetic diversity and select superior isolates for
their mass artificial production. This research is concerned with the systematic
and scientific study of their genetic diversity and their in vitro mass production,
which will be useful for common mushroom cultivation technology.

It has been suggested that diseases related with aging, cancer, atherosclerosis,
liver and kidney disorder result from free radicals, and antioxidants may prevent
the abnormalities associated with free radical formation via its scavenging action.
The antitumor and immunostimulating activities of the polysaccaride or
protein-polysaccaride fraction of this mushroom have been mainly investigated.
But, studies on the antioxidant and anti-inflammation activity of this mushroom
was Very scarce.

In this study, anticancer, antioxidative and anti-inflammation effects were
examined. Thus, this study arried out to evaluate the antioxidant activity and to
isolate active constituents from this mushroom for developing antioxidants from
natural products.

the lipophilic fractions of cultivated fruit body of Phellinus linteus exhibited
antioxidative activity and the active components were the phenolic compounds,
3,4-dihydroxybenzoic acid methyl ester and 4-(3'4’-dihydroxyphenyl)-3-butene
—-Z2-one. The butanol fraction of CPL was highly prohibited most of cancer cell
lines and showed a strong antioxidant effect. There were significant differences

among phellinus spp. on antioxidant and anticancer effect.



Precisely, macrophages play an important role in the regulation of
inflammation and the immune response. We investigated the anti-inflammatory
effect of the cultured fruitbody of Phellinus linteus(CPL) by measuring NO
secretion and iNOS, COX-2 expression of activated mécrophage. Furthermore,

MeOH ex.of it showed significant diuretic action. Also, Hoelen and Polyporus
(Basidiomycotina) have been used as diuretics. Then, to investigate the diuretic
action of Phellinus linteus, urinary volume, serum parameter and urinary
electrolytes in normal and HgCle-induced acute renal failure rats in vivo system
were measured. The results showed that its MeOH ex. produced significant
increases on urinary volume, sodium and potassium excretion, and showed effects
on lowering the abnormally elevated BUN, creatinine and uric acid value in

acute renal failure rats.
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A4 ATy

7b. #F9 BEEA @ @A
1) A #F
2 A AL dFE Adgign pEaddd H3 - 2els
o By FA Phrellinus linteus(PH-1, PH-5, PH-195, PH-198)¢} o

sl BEEL Phellinus baumil(PH-211)8 FATFE AHS:
st FARFE MaltWA]o PFshe] 159 vin} AdiajFstEA
HEdem A}»%hﬂ:}

2) A%4

15mee} Malt A& petri-dish (B3 85cm)ol FT FHodA £
Tk Jav|Ao] REFES HE8e 1097 v F W 6mmg)
cork-borerZ #& wojujo] HEFHPo 2 ALEIIG)

v 712 AAeRlel A B FAA e AT
1) tAaj= A
Phellinus linteus® TAHES] Ags 718 AE Aweirl 93
A Tablel.?] A& Zte WAE A AFHFE S AANSFHAT
2) A A A
Bz M Phellinus linteus®] #AME S} AE3E 72 uj=]
Awkatz] 9fste] Table 1.9 WAl Agarg A9ste ax S
T AdEYg S A
5 A}

A Z2FY FAAS HF 25E A9 st Malts 7E
W2 2 &} ‘-Hﬁ 6mm¢$! cork-borerZ PH-134 PH-57& HZE3lxn
e E 15T, 20T, 25T, 30T, 35CH 258 23 74 &
4 dolg FAs G

4) 271 AR pHxA}
Z} pHE 2(40, 50, 6.0, 7.0, 80) ALY 121Cel A 2087 =y
’é}"_"‘d % petri-dish ol ¥53ta] Maltol A w3t AEde HEE
F 24+1TCNA 143 wgsle] pHEZ #4 B SAGAT

_é

=
=
=
A3

3)
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Table 1. Composition of culture media

Nutritional

Medium(g/ £ )

reagents

‘MYA BMYA PDA MYGS GP

SMS BMA HMA

Potato

Birch
Dextrose
Malt extract
Yellow sugar
Glucose
Peptone
Yeast extract
Sovbean flour
MgS0;4 - TH20
KH2PO4
Hyponex
Ebiose

Agar

10

20

200

200
4
10

20

20 20

20 30

20 20

3
5
20

20 20

®MYA : Malt extract yeast extract agar, BMYA : Birch malt extract agar, PDA : Potato dextrose

agar,

5) 444 A

EAAZHA X G4,
o] MYAMIA &
2%(w/v), B4ad

el 9FAS

(o]
LS4

.

[ d5xA | =

(15~20cm)

7
AEA4T
(121°C, 3~17h)
7
.

FALA WP

SMS : Soybean flour malt extract sugar, BMA : Basal medium

Ax9 2 FIFE DU 93

JEEAR el 2AE AAdAG B2

AL 02%(w/v), F1EFE 01%(w/v)3 244 A7}
Ry,

(Fea% | - [250%] - [(E5AE ]
1 i 1

22~25T

(F-/342)

2

(28~307C)

22T
B -

{(90%)

AeFE

4% = [ 248 | =
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. A=A &

D) 9% AN e 2dg 24
2

7h AHE FEF& R AU oy ARG LA URE
UFE ol &3t dEEAE A o]Fo] AXH Aol
AZGFEol 7 e 11¥9oA olgs8 29 Favd BE5HA
SANA AdAzSAT YEAGS ¢EHEF 40~-50%Y o F
73 10~20cm, Ao} 15~20cmE Euo] A}&35k%itch

W) Zdd" Y9EL Polypropylene bagol] Heo] "W®3I F 121T,
1.2psiol A 3048, 608, 908, 1208, 1508, 180R o2 AF S &

atie W LFES AR
2) A5 uE FAHG A
AL T WE TS ZAE] flste By, AU,
LEvE, AZhdR, SARAGE, BHUFE o] &3t FAMA RS
ZALsF o

oA e A HAEAREA oG 24

Dovigdd 2 dAqEeg2a9 7 4 A4 AKEA

- 4 FAEFEY JEuiAz AudE wAE o)E3std  250mo]
Erlenmeyer flask®} Shake flask ©l 50~200m¢ ujofHS HF 3}
silicon plugE AL F 121C, 15psi(1.2kg/c)el A 2087 71t 2+
3t wi X & FAS o, petri-dishol A wIE F#F9 Adg U
7 6mm®] cork borer2 #H&le AzZEtAAvGe] dE Loz AL
tF et HE F shaker incubatorol A 25T 125rpme E 14Uz A&
ek o AAdEdaaddey AKEHE filter paper(Whatman
NO.2)ell AL F 80T dry ovenoll A 33 - Azt FAHA 9
AxFFE SAHTFEG

€ #A AFF 2A

- 4 FANFFEY TAA Al " AE AFHFY d%E A
skl wigAE 100mee) 250me AL ETeEpazol FAME
6mm)e FEFS 3~8448 7] 4 eg gedled A48 AX
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3) M7kl e FA AFF 24
2 BARFEY dde) w2 AT 2AE AW WFEFQ
Eeheag 19 Aoz Agael TARE 2L

3

o F@LYyNY FE A
1 A R o7]7J°ﬂ 2 FATFY AFE Lotrr] Ity
BEFHFL 100m= 24332 571%S(vwvm © wolume per volume &
minutes)< 2vvmoZ BH‘%}’?S}O% 19 7t2o= wok =2 Wit s 35

st A S AT

vk, e FALA 8 Y
A AHAAH HEHFE =AY 98k 1000cc
pp(polypropylene) o &ul 200gs W2 F #F3te HITHE 40me,
60ml, 80me, 100me 2t FE & Hu) FAANE sty v nstF
o}

2. 5384

Yot

MR % 2 RARY 4924

7k At R4
hexane §-vf& 3slo] HAJAEZHAY ANFE FF3I} F GC (Hewlett
packerd 6890 GC)& o]&ste] AWirE EAsATY column
HP-INNOWAXE 41830 injecter? 255 250C=2 R
detector®] ¥EX= 280C=E 3ttt columng ZAE constant flow®2
k31, ovend] &&%& FH&Z 120ColA 210C7HA 14C/min= 2231
0CoA  250C7A 7C/min S235

< B
MRt =y 4 > 4 A& 1g2 PBS buffer
/ 3hr % =¥ 30000} 3200rpm / 30min , centrifuge
=» Filtering = 50ml tubes} 23 deep freezer =¥ freezer drier =¥
e 71F =»10mg/mlZ sampled S £ lowry R
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» lowry Method
Standard®t Sample2 &4 =)

= Z+Zo] AAYF 360ul & F7Felx, Water Bathol 507, 10min %
A =y Ao A% Fo BAY 40uiE w2 F2AA 208D FA
= CA¢k 1200ul & ¥ 3, Water Batholl 50C, 10min WX =¥ 4271
A 21, =y 650nm NA FF

i
o

1 2 3 4 5 1
BSA Sample
10mg/mé 0 20 40 60 80 10mg/ml 60
Buffer | 500 | 480 | 460 | 440 | 420 Buffer 440

SRR

[t
Ny
0N
a
&
S
op]
By
]
0]
a
<

Jul & wixZ YT FFEANAE SAT F =229 Jkee 2T
ol AL 4 MeOH 304 & F&3 ¥ 60ColstolA 5/12 HAs=33
o ggoz 5H AL FAse Fo d8g FA 249g& AN
o, oJAE AR AL o Fe WHoE AP FF3 MeOH
A2 260ge FUH

2. HPLCE °| 4% Z} 28 E° 7x%d &4:
FEME F58 EZAXFZHAEL SO0mg/mis] TEZ 20p FAHSHA
Zt B3 E9 zolE HPLCE #4359t} columnd Waters Ubondapak
Cl18% o] &89ttt Detectors: 269nm, 280nm, 385nm<e| 333l A =
43913, columnd WHSEE 3B5TE FA3AT AH&§ BufferZ2%
7189042 Buffer A9} F71-&v]412) buffer BE 1ml/mind $E2
AdlA BE 100%3F ¥gA #H o

Buffer A : 3% &% </TFA = 1000/1

Buffer B : CH:CN/3x} 55/ 4/TFA = 1900/100/1.6
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vl. TLC
A silica gels
& 100mg/m#2l & 1044 spotting
Z1 Zof. A B geld
GELg &< 5
o}

&
T

100CaAA AxE
o
=
35Tl A
100C incubatorell A

A FE
Polarityo] wel AQE A
A7 F o1 0% HaSO4 ol

ZF WX E 3ty detectiondt

2 @ 3o Azte] 2ANE
@ 3
_}

Z

a

°l
Z 2
Vo=
581

Phellinus linteus

extracted withMeOH

Filtration

evaporatio

n

vy

methanol extraction

partitioned with hexane

I

1

(2)

hexane Fr.

water Fr.

partitioned with BtOH

r

3

water layer

butanol Fr....

partitioned

with EtOAc
I

|

EtOAc¢ Fr.

(5)

@ .
< water. Fr.

Fig 1. Fraction of Phellinus linteus

‘?} “?}’c}‘ B

8}, DPPH¢) 4 s}
T}

D ’\]»«\

.

- 31 -
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3)

2)

Zt N8 292 A% £ 24 A2 100 0.1lmM DPPHE <
192 7+t vortex® 1027y Agd T 37CAA 0% F¢

E3 '

incubation*] 71T}, ©] & spectrophotometerE ©]-& 3t 515nmollA &
A

ZFEZE Ascorbic acid® FEBE AT ArEsIL

W, Fishse] =& 0.1mM DPPHE Y 1.9mE 50%3-A A7) =H

e g AR FER FARES FAHAT

Control O.D. - Sample O.D.

EDA(%) =
Control O.D.

A}. Anticancer effect
1) Cell culture

2)

cancer cell line & BisFo(melanoma); 3%, HeLa(carcinoma);*t

7 B9t SK-OV3(adenocarcinoma); ' ¢2=%, DU145(carcinoma);  H
Aot KS62(lymphoma); &1, HepG2(hepato blast oma);7td,
MEKN-45(stomach adenocarcinoma); 1 & o A= Ab49(lung
carcinoma); A EF S AbEsidd. AGAEEE NIH3T3
(fibroblast),¥} %, 293(embryonal kidney)41%d, CHO-Kl(hamster
ovary); B2H dah HAEFE AME Ao EE cell line 2 10%
FBS DMEM %%+ RPMII640 medium [penicillin (100 units/ml),
streptomycin (100 pg/ml] &2 7]9om Wl =712 5% CO 3
7C2 #AHE incubatordll A wiFstdch. BE AZF 2 A&
AESF 23 4 ATCCAA 7 stgd.

Cytotoxicity assay ~ MTT assay

EZAENA Y EFoj} AAY EZE DMSO o 59, DMEM
o1} RPMII640 mediume.2 3FA sty HFFE7F 5, 10, 50, 100,
200 ug/mle] HA wEC AXxe FAY9A AL 3y A F3F
4 MEZE 2 BRI ZTFS 96-well plates] 1x10° cells/well ©}
HeE wigst 19 & 05% mediumo 2 24X 5<b starvation
A7) Fo sampled H7beti 1€9293¥9 ¥ 3mg/ml MTT A<k
(pH7.4 PBSol] &3))& Fdgt F 3A17F &<t 37TollA LAF o]&



ZeRez(00u) AZE 3 A2 F AX 34 dHAE
570nmel) ] ELISAZ #131¢ivh. 2t B4e thg 3} 22 wae
2 AL o &9(9%)=100+0D570 of test/ OD570 of control.

o, BARNEZVA fractionE 9 &Y
1) Cell culture -
A M ZQ RAW 26474 F+= ATCCAA F9 392, 10% FBS
DMEM medium [penicillin (100 units/ml) plus streptomycin (100
pg/mb]l o2 slglew wlik EHE& 5% CO2 37TCER AAEHE
incubatorelf Al #l¥& it 2 ¥ 60mm culture dishel (2X106)7]
o AxE 79t 2¥ uE SIAEFHA FE2E 2 BHES
100mg/ml2 51 ¥ Z4Zte} AF F=7F =g wjARZ 34 r}
ad 3 Zpzbe] AlEE /‘ﬂioﬂ 7val7t Aol LPS{lug/ml), IFN- ¥
(B0U/mDE Mzl 7Hsk F Z74e] N8 E AES) 59 &
2) Measurement of nitrite-
NO<9 A4 & Nitrite 3o P Hog &l 3. 43 #AHL&
o 3 2o AEd AREE FAgA 1647 Fo viXE oA
(100ul) AB 2l Griess reagent(A;19%6 sulfanilamide |, B;0.1%
naphtylenediamine in 5%  phosphoric acid)& & A ¢
(50ul+50ul=100uh @t ¥2-A171 & 550nmol A =4 sAc) o)l nitrite
71822 sodium nitrite® AF&3to] Raw264.74 F 2] nitrite?] #4]
g A},
3) Westernboltting
A A EZA NO2 A4 dwAe COX-2 ¥ INOSE &3 2o
Z3st9g. dxz dolxd MFEES PBS(PBS, Sigma Chemical
Company, USA)Z 23] 7P A A Hsck. 2% PBSE ¢33 AA
F AEgd 2 g2 phospho sample bufferg 200ulE Zzhe
dishol 232 2z2dd2 v 2 T 7% SDS-PAGEE %3514
A71elE stk A7) ol 53 SDS-PAGER Y @#ASL PVDFZHL
2 ole Av. dud ojFo] ¢gagd PVDFHE LA
PBS-T(in100 mM NaCl, 10 mM Tris, 0.1% (v/v) Tween-20, pH
74 (PBS-T) containing 5% milk)2 blocking3dttl. 21 ¥ PBS-TE
ARl 5EF A A AFHE F 5%EAEF PBS-T w2 14 &
AE Bk 281 231 FAE Eoly] 4 PBS-TEZ FE3| AlxE

ol¥
i)Y

&

&5
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o} 408 WA £ A PBS-TZ 2084 39 A3 3ok wpx| 2o
2 ECL detection system (Amersham, England) & Ab&3te A
Dl R o] o B X o)} wruwlAke] HAL PVDFYS A&
£ (stripping) 3t actin T4 g,} g} FgostogA FTHAS HoAF
Atk Zrzbel A= BD co® Cayman cool A +9 34

vl WA 2w ERREHA ALAE 0T F 2RE I
3kgg 34, & MeOH 30 2 & 5% ¥ 60 C o
74 FEHE Loz vE8 AL wAsd HFA 8 HA
(Precipitates) 249 g& ﬁioﬂ% ojRAL AHE AL o} FS
Hoz gA $Esd MeOH ex. 260 g& AUtk I §F
ex. & g Fo B 71§83 (Water Soluble fr.) 190 g &
E 823 (Water Insoluble fr.) 60 go =2 Y53t & 71gE 8
}A] ether® Hujste] E E3 (Water fr.) 128 g3} ether 3 (Ether
fr) 12 g2 AJD (Scheme 1). 3, 23t &4 vluzg4g A3
Bl FEAAEHAN AAA 100 go) FFF o 2 £F5 7t 90-100
T2 83 428 33 & F, A3 JH4& #AY 5535
Water ex. 119 g2 4%t}
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Cultivated Fruoithody of Phellinus linteus (3 kg)
extracted with hot MeOH
concentrated with vacuum (1/5)

MeOIl ex. Precipitates
(260 @) (249 @)
%&u:spcnded with hot water
Water Insoluble Ir. Water Soluble fr.
{60 g2 (190 o)
siliea gel CC.
CHCl:MeOH H20 partitioned with ether

(BO:20:25)

— |

Wi WIZ2 WIS Water fr.(128 g} Ether fr. (123 @
sitica gel C.C. silica gel C.C.
hexane'EtQAc CH(I:MeOH

(2001110 . B011—2514)

T

]

WIZ204  WIZ25  WIZZ6 WI228  WI237 E15 El6 E17

i

Coin.1 Com.B Com.dl Com.W Com.V silica gel CC.
13 mg) R mg) (9 mg) (B2 mg) (14 mg) hexane'EtOAC:CHCl;
{1:2:1)
R
| I
El6-4 E16-6
Com. Vi Com. Vil
(16 mg) {13 mg)
Fig.2 Extraction and isolation of Compound I~V from

cultivated fruit body of Phellinus linteus
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. Az A
D ¥4 dx 42 A=

7}) DPPHE ol &3 43 Add golM & ascorbic acidg EtOHO
o} 05 mg/mlo] §E& %A 3o}

U) LDL A3 d A do M ascorbic acidE phosphate buffered
salined] o 05 mg/mle] H =& A 3o}

th) A71% APAAHE furosemideE 0.05% Na-CMCol d&AA 20
mg/mlo] HE 2 Z A3},

2) 0.1 mM DPPH (1,1-diphenyl-2-picrylhydrazyl) : DPPH 39.4mg2
EtOHo &A1 A 1000 mio} HEZE &4 Ao

3) 10 nM 1,1 33-Tetraethoxypropane &% : (TBARS *]3-& MDA
EF&g9d) : 1133-Tetracthoxypropane 0022 gol phosphate buffered
saline® 7}8] 10 mlo}] H%% & F o &9 01 ml& H3Fo
phosphate buffered saline®2 34 A7 100 mlo] HEF 3™ A
Z A g},

4) 0.2 M Sodium phosphate buffer (pH 7.4) © 0.2 M Sodium dihydrogen
phosphate 60 mi9] 0.2 M disodium hydrogen  phosphate® 7}3}9]
500 mle] Hx& 2A %},

5) 015 M KCI : KCl 112 g& F#Fd %9 1000 mlo] H=%
AT

6) 0.05% Na-CMC : Na-carboxymethylcellulose 0.05 g& 2#%9
FHRTE Qo LW REAN FUsA BHAA 100 miol HA 2AEG.

7) LDL d4¥% 1% TBA A9 : Thiobarbituric acid 1 go 005 N
NaOHEZ 7t38to] 100 mio] HE=E ZA o,

8) 25% TCA Al ¥ . Trichloroacetic acid 25.0 g9l 2FFE 715t 100 mie]
Hes A
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9) Phosphate buffered saline (PBS : pH 7.4) : NaHPOs 358 g, NaCl
877 g, NaN3 0.20 gol £F+E 7139 1000 mie] H =& Z A g},

10) 1 mM CuSOs & :CuSOs 0025 gol FHTE 713t 100 mle}
HES A0

1) 1 mM EDTA €< : EDTA-2Na 0.029 go Z#%2 7184 100

mlo] HEZ xA ¢}

12) TBE buffer 'ris base 10.8 g, boric acid 55 g, 0.05 M EDTA 20
mlel FFFE 7Heke 1000 mie} =& ZA o

13) Electrophoresis®& sample buffer : 1 M Tris base 0.26 ml, glycerol 1
ml, 1% bromophenol blue 05 mil FFFE 7Iste] 10 mlo] H: &
Z A g},

14) Staining A1 ¥ : MeOH 250 ml, HOAc 50 ml, coomassie brilliant
blue 0.250 gol EFFE 7}st9 500 mlo] §=E ZA 3o

15) % (HgCl) FAMY : HgCl 100 mgs FAHE: AHAEF] 34 100
mio] =% XA g},

o 83 2 54

I

1) DPPHE °|§& @idsls 54

Zt NRE SEEE AT & ZF A& 100 wl 0.1 mM DPPH
£9(995% EtOHO £3)) 19 mle 78 £ vortex mixer®

1027 A”kg F 37 CAA 0% ¢ widAZo. oF
spectrophotometer& ©]-83}o] 515 nmol A FFEE FHA

ANEe sl aRs A7 st AxToS(electron
donating ability, EDA %)) 2g PP oz Iisss

EA P
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EDA(%) = Control 80113[“)—1 %etrgl?le 0.D. «100

1

Sample OD. : A|&E 7[5t AFA] T3
Control OD. : A& U4l EtOHE 7}8 34 E3%

7 Azmel FAsse Ww PEHZ ARA EDAZ 50%e
N2EE stv WP And FEICHE SR

2) LDL 2tsto) dist A av 3
7}) LDL9] ¥ 2 A A

Human plasma®] aprotinine 0.002%, EDTA, NaN:Z 2}z
0.05%% 7t HHs] &3¢ T KBrg 718l density®
Z4(d=1.006—1.025)3t] 13 ZYA 22 (40,000 rpm, 4 T,
16 hr)atgich. ol #3¥ VLDLE A|A3ta LDLe] Z§#
38 3 = KBr& 7}l density &
Z4(d=1.026—1.055)8 & 23 Q41 E2(40,000 rpm, 4 T, 24
hnste] LDLE EdsgdV#eEd LDLE pH 749
phosphate buffered saline(PBS)S. 2 4 TolAl 48413 F¢t

=435k

o
R 54

o

}) LDLE 994 4% 3 $5E 3

ILDL%F 9¥WA F% & bovine serum albuming EFOoE
t  Lowry’s method®e] <98 AAsPzm, LDLY
+E+ SDS-PAGE 24 <38+t (Scheme H)

Ay %
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Huaman plasma

KBr (d=1.006—1.025)
Aprotinine, EDTA, NaN;

1st Ultracentrifugation

(40,000 rpml, 4 C,16 hr}

LDL, HDL, albumin VIL.DL

KBr (d=1.026—1.055)

2nd Ultracentrifugation

(40,000 ypm, 4 €. 24 hr)

HDL, albumin LDL

LDL dialysis
4 C, 4% hr
in PBS buffer (pH 7.4)

LDL Protein quantification

by Lowry’s Method

LDL, Analysis
by SDS-PAGE

LDIL (pure)

Fig. 3.. Isolation of LDL from human plasma
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3) Cu” - induced LDL Oxidation

LDL(400 gg ©¥8a) 1 mM CuSO4 16 @, sEEE =A
E 100 ko) PBS(pH 74)E o} AA Fa7F | mio) &%
. Vortex mixer2 &8st 37 T &4 447 54 g
st AsA17l & 1 mM EDTA 20 & #A7ste] 4hg&E FA
NzAG?

=
N
>

Uy

b

4) TBARS assay

A71(12.3)8) Akstd LDL &80 25% trichloroacetic acid 1
ml& 2o a9dg AP F a2 G5 A 1% thiobarbituric
acid 1 ml& #7tste] 95 CTolA w2 F YAAZG. B4«
MDA® %€ 532 nmoA spectrophotometer® ©| &3l =43}
Atk (Scheme ). MDA EFAN82: 10 M
1,1,3,3-Tetraethoxypropane 98 £} Z2Alstd ALg-starh

MDA &% (nM/ml) = (f/F) x 10

F:

kA

4

f

9 F3

k1
&
N
o)
=)

£ AAY F3% (532 nm )

7+ Ng¢ LDL AARN3 JdAanes naAdEF7 A
Cu”ol 98 fE=se FusAde 44¢ 50% FAsted 2@

Agd E0C0E 2339
5) Agarose gel electrophoresis

A71(1.23)e] AEE IDL £9E speedvac concentratorol A &
3}3L sample beffer9} 3:12 2o} 07% agarose gelol 20 x¢ A
=& loading3t¥th. TBE €% 9(pH 7.4)& loading buffer®
AL &3S 20 mASel AF R agarose gel electrophoresis® A 8¢
Fof| staining Al 3023 AMT F 4 CollX £43 EE L

A1 8B
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Huaman plasma LDL
{400 pug protein)

I mM CuS0s 16 ul

sample soln. 100 &
add PBS buffer

0w 1 ml

1., oxidation

37 T, 4 hr incubation
Oxidized LIDL solution lml

I mM EDTA 20 ut
25%; TCA soln. 1 mi

19671

T'BA soln.

1 imni
Heating

65 T, 3-10 min

in water bath

Cooling

in ice bath

Centrifugation

2,500 rpm, 20 min

Supernatant laver

Spectrophotoimetry (532 nin)

Fig. 4. Procedure of TBARS assay on Cu®' -induced oxidized LDL

Z AR &
WFEAAFZuA AR s A4S Agsa O FEEE
& A5t mA} activity guided fractionation HHl Wt dFE
AN P

A MeOH ex. @b Water ex.ol ois] &atst

3 5.2
2949 &
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Z3 MeOH ex.7} 24& veddd. #4& vy MeOH ex.
£ Precipitates, Water Insoluble fr. (& ZE&£53) Water fr,
Ether fr.22 o @dis 238 AX3E A3 Water Insoluble
fr. 7% Ether fr.o] &4% Jeuidrt. &4 Ed Water Insoluble fr.
¥ FEther fr.o] 93} Z+Z} column chromatographyS ¥ A Ajste] 7

el sdEe 9y s

CH3—(CH2)3-CH2-CH:CH-CH2—CH:CH-CH2—(CH2)4—CH2—CH2-COOCH3
1 2-4 S 6 7 8 9 10 11 12-15 16 17 18 19

Compound I : Linoleic acid methyl ester

CHj3- (CHy)2-CHp-CH,- COOH
1 2-13 14 15 16

Compound II : Palmitic acid

CH;3-(CHy)3-CH,-CH=CH-CH,-CH=CH-CH,~(CH,)4-CH,-CH,-COOH
1 2-4 5 6 7 8 9 10 11 12-15 16 17 18

Compound III : Linoleic acid

28

Compound IV : Ergosta-5,7,22-triene-3-ol (ergosterol)

Fig. 5.. Structures of the compound [ ~ IV from cultivated fruit body
of Phellinus linteus
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Compound V: 58-Epidioxyergosta-6,22-dien-3-ol (ergosterol peroxide)

o) OCHs

6 2 Compound VI : 34-Dihydroxybenzoic acid methyl ester

OH

Compound VI : 4-(3'4’-Dihydroxyphenyl)

-3-butene-2-on

Fig. 6. Structures of the compound V ~VI from cultivated fruit body
of Phellinus linteus
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1) MeOH 9429 & B4¥3 (Water Insoluble fr)e 2R H 3}FE

I~ Ve 7

&aksl #48 Jehd Water Insoluble fr. 30 g€ silica gel
column®] Z 3 CHCl : MeOH : Hy02 %80} (80 : 20 : 25)
£ o]¢ column chromatographyE AAJdte] 8749 &8 (W
fr~WI8 fr)e @ 59k o 5 WI2 f1.€ hexane @ EtOAc
(2001—1:10) £¢&Z column chromatographyE A Al3e] 56
A4 BE (WI01~WIBs)ez Uysis, o F 578 224
(WI204, WI225, WI226, WI228, WI237)& diom, o]& T
AAAs] gL 1 (13 mg), S O (8 mg), §} FE 9
mg), F3FE V 32 mg) L FFE V (14 mgpE 474 @ 38
Aot

2) 3FE 19 234 4
IR Viax (KBr, cm Y)
2929 (aliphatic C-H), 1739 (C=0), 1172 (C-0),
771 ([CHzl)

EI-MS (m/z) : 294 [M]", 263 [M-CH;01"

'H-NMR (500 MHz, CDCL) § :
0.82 (3H, t, 1-CHa)
1.18-1.23 (14H, 2~4, 12~15-CHy)
154 (2H, 16-CHy)
1.97-2.10 (4H, 5, 11-CHy)
2.23 (2H, 17-CHy)
269 (2H, 8-CH>)
3.60 (3H, 19CHs)
528 (4H, 6, 7, 9, 10-CH)

BC-NMR (125 MHz, CDCly) § :
14.04 (C-1)
22.54~34.09 (aliphatic CHz)
51.43 (C-19)
127.86 (C-6), 12800 (C-9), 130.01 (C-7), 130.18
(C-10) 174.33 (C-18)
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3) g%E N9 Essy A4
white, crystal
mp. : 63-64 C
IR Vmax (KBr, em™) ¢
2017 (aliphatic C-H), 1704 (C=0), 1296 (C-0)
717 ([CHzlw
EI-MS (m/2) :
256 [M1', 213, 129
'H-NMR (600 MHz, CDCL) 6 :
081 (3H, t, 1-CHy)
1.19~1.26 (24H, 2~13-CHy)
156 (2H, t, 14-CHy)
228 (9H, t, 15-CHy)
719 (1H, 16-COOH)
BC-NMR (150 MHz, CDCL) & :
14.10 (C-1)
22.68~31.92 (aliphatic CHz)
2468 (C-14), 33.98 (C-15)
179.73 (C-16)

4) 33T Mo By A4
IR Vaax (KBr, cm™) :
2916 (aliphatic C-H), 1704 (C=0), 1285 (C-0)
EI-MS (m/2) © (Fig.-3.2)
280 [M1°, 256, 213, 171, 129
'H-NMR (300 MHz, CDCls) & :
0.81 (3H, t, 1-CHs)
1.19-1.23 (14H, 2~4, 12~15-CHy)
1.55 (2H, 16-CHy)
1.98 (4H, 5, 11-CHy)
228 (2H, t, 17-CHy)
2.69 (2H, 8-CH>)
529 (4H, 6, 7, 9, 10-CH)
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BC-NMR (755 MHz, CDCl) § :
14.18 (C-1)
22.66~34.15 (aliphatic CHz)
128.19 (C-6), 128.35 (C-9), 130.30 (C-7), 130.50
(C-10) 18029 (C-18)
5 33E v 354 44
White needles
mp. : 168-170 C
IR Vmax (KBr, ecm) :
3425 (O-H), 2955 (aliphatic C-H), 1652 (C=C), 1038 (C-O)
EI-MS (m/z) :
396 [MT’, 363 [M-CHs~ H»01", 271 [M-CeHi—Hol',
253 IM-CoH17~H01
'H-NMR (300 MHz, CDCls) § :
062 (3H, s, 18-CHa)
0.81 (3H, d, J=6.9Hz, 27-CHa)
0.82 (3H, d, J=6.9Hz, 26-CHs)
0.90 (3H, d, J=6.9Hz, 28-CHs)
0.93 (3H, s, 19-CHz)
1.02 (3H, d, J=6.6Hz, 21-CHz)
363 (1H, m, 3-H)
519 (2H, m, 22,23-H)
538 (1H, m, 7-H)
556 (1H, m, 6-H)
BC-NMR (755 MHz, CDCL) & :
3850 (C-1), 3210 (C-2), 7064 (C-3), 4092 (C-4), 140.09
(C-5), 11986 (C-6), 11655 (C-7), 14165 (C-8)46.39 (C-9),
37.15 (C-10), 2120 (C-11), 39.21 (C-12), 4296 (C-13), 54.71
(C-14), 23.09 (C-15), 28.39 (C-16), 5589 (C-17), 12.12 (C-18),
1636 (C-19), 4054 (C-20), 1973 (C-21), 13586 (C-22),
132.27 (C-23), 42.96 (C-24), 3320 (C-25), 20.04 (C-26), 21.20
(C-27), 1769 (C-28)
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6) e Vo AN Y2
White needles
mp. : 173-175 C
IR Veax (KBr, cm)) :
3284 (O-H), 2959 (aliphatic C-I1), 1038 (C-0)

EI-MS (m/z) : 428 [M]", 410 [M-H:01", 396 [M-0:1", 363
[M~0,-H:0-CHs]" 271 [M-CoHi7-Ool’
'H-NMR (300 MHz, CDCl) & :

0.75 (3H, s, 18-CHa)

0.75 (3H, d, J=7.0Hz, 27-CHa3)

0.76 (3H, d, J=6.9Hz, 26-CHs)

0.81 (3H, s, 19-CHa)

084 (3H, d, J=6.8Hz, 28-CH3)

093 (3H, d, J=66Hz, 21-CHa)

390 (1H, m, 3-H)

507 (1H, dd, J=84, 15.3Hz, 23-H)

515 (1H, dd, /=75, 15.3Hz, 22-H)

6.17 (1H, d, J=85Hz, 6~-H)

6.44 (1H, d, J=85Hz, 7-H)
BC-NMR (125 MHz, CDCls) & : (Fig. 5.4)
3465 (C-1), 3067 (C-2), 6642 (C-3), 3688 (C-4), 79.40
(C-5), 130.71 (C-6), 13536 (C-T7), 82.14 (C-8), 51.03 (C-9),
36.92 (C-10), 20.85 (C-11), 39.30 (C-12), 4452 (C-13), 5164
(C-14), 2337 (C-15), 2863 (C-16), 56.14 (C-17), 12.84
(C-18), 1815 (C-19), 39.72 (C-20), 2060 (C-21), 13517
(C-22), 132.30 (C-23), 42.73 (C-24), 3303 (C-25), 19.93
(C-26), 1961 (C-27), 1753 (C-28)

Ether

¥
Lo
o
)
o
Mz
Je
=
2
e
w
e,
=
=
&
5
N

HFEAAEZA A2 MeOH ex. 8] 38 F 4
3t €48 Yetd Ether frol wate] silica gel column
°]54 CHCh : MeOH (50:1—25:1)2 A AJ3}

i

chromatography
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o 20709 ¥F (E01 fr.~E20 fr)o2 Y3, EI6 frrg oA
silica gel¥} & hexane : EtOAc : CHClz (12:DE column
chromatography & A A8t 15749 £3 (El16-1~El6-15)22
WFa, 1 FAA El6-49F E16-6S Z4 53t SEHE
VI (13 mg) ¥ S8E VI (16 mg)d 29 3%

8) AYE VIo] =3ty A4
yellow amorphous powder
IR Vmax (KBY, cmnl) :

3412 (phenolic O-H), 1692 (C=0), 1600 and 1444 (aromatic
C=C), 1301{(C-0)
EI-MS (m/2) :

168 [MI", 137 [M-OCHal", 109 [M-OCH;-COI’,

81 [M-OCH3-CO-COY’, 63, 53

"H-NMR (400 MHz, CD:OD) & -

382 (3H, s, H-8)

6.79 (1H, d, J=7.2Hz, H-5)

740 (1H, dd, J=7.2, 2.0Hz, H-6)
741 (1H, d, J=2.0Hz, H-2)

BC-NMR (100 MHz, CD:OD) & :

122.57 (C-1), 11740 (C-2), 14619 (C-3), 151.70 (C-4),
11583 (C-5), 12361 (C-6), 16885 (C-7), 52.27 (C-8)

9) A{E vig s A
yellow amorphous powder
IR Viax (KBr, cm) :
3420 (phenolic O-H), 1596 (C=0), 1520 (aromatic C=C),
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1288 (C-0)

EI-MS (m/2) :
178 IMI", 163 [M-CHs]", 135 [M~-CHs-COJ’,
117 IM-CH5-CO-H:0)’

'H-NMR (400 MHz, CD:OD) 6 :

233 (3H, s, CHy)

654 (1H, d, J=16.0Hz, H-3)

678 (1H, d, J-80Hz, H-5')

698 (1H, dd, J=1.6, 80Hz, H-6")
707 (14, 4, J=16Hz, H-2')

751 (1H, d, J-16.0Hz, H-4)

BC-NMR (100 MHz, CDsOD) 6 :

2700 (C-1), 201.60 (C-2), 11657 (C-3), 146.94 (C-4),
127.68 (C-1"), 115.26 (C-2’), 147.34 (C-3"), 150.09 (C-4"),
11631 (C-5"), 12357 (C~6")

v Ao} vAE 48 F3

< REAIFAAE, 4

2 mg/kg HstFALele] B4 ARAEE oAl R, 2443
T ANERYTE 7 AEE F:240125 mgkg 250
mg/kg, 500 mg/kg)E 0.05% Na-CMCol d8AAH F+5o 5o}
AR SAWNEES NEUY TF 0.05% Na-CMCH g, %
A FFL furosemide 20 mg/kgs 42 A 7% 314

2) n%e 54

N
g
=
o
el
A
i3
=R
:
2
o
5
w
o
G
@
=)
z
7
(=
!
ot
]
£

NeFo F 3
metabolism cageol #8313, 1A17F ZFBO0Z 5AI7F B =5 A3

AT agas

L
]
rlo
)
o
afil
X
X
A
1
>
30,

1

e
o
aes
o

- 49 -



Na', Ko &%& jon selective method”%, ClI'9 aae
coulometric titration method®o] #3}ed A EARMNZ =439

}.
4) AT creatinine, BUN, uric acid® 3% =3

Axrt Bd IFE  ether® 7PEA v AL cardiac
punctures HAIste] AFHE AL 3000 rpmeol A 3087+ 4A
Bt 938 B AYT, FAUERE, SAURTE, N8
EadFozRE MHF AZ9 creatinined F Jaffe-method®™ 2,
BUN% %2 Urease-glutamate dehydrogenase methodgmi, uric acid
&% Urinase-PAP method™ o #ate] 45t 4r|e &
ettt

5) A% R uZe 53 54

AT, P2 E, AT, ANBRATLERE A2 UG
=7 2 A TH¥S ST AT A YR e Ty

AS54d A+25
1712 A A

7k A=A A -

EAXNEE A (Phellinus linteus)?l A{27 2 J4d A g9 7
2R E AEe] ot dde AAG 23, 57 FFoA MYAH

Aok SMSHIANN S48 FALFL HHET ¥ YEE w
gelAAE e FAYFL RYAT YA

3 & A=
AE &ALE 7 UM
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Table 2. Selection of the stock culture medium for the P. linteus.

PDA 597 648 657 677 701 ++ +4 ++ ++ T

MYA 581 658 678 684 725 | +++  4F+ dEr e 4
BMYA 578 622 635 675 695 | +++ i+ ++ ++ o
MYSG 657 733 704 698 698 ++ t+ + ++ +

GP 608 657 642 625 699 + + + + +
SMS 716 692 726 735 746 ++ trE o e ++ T
BMA 632 698 642 689 678 + + + + +
HMA 412 494 522 575 556 + + + ++ +

g gy e -
AgarZ A9 s A s|Bulx] AL SMSHA & FAAZTHE Y
Bhie e FA% 4 AT (Table 3.)

Table 3. Dry weight of mycelium of P. linteus on liquid media.

PDB 014 022 023 0.25 0.22

MYB 0.15 0.14 0.17 0.19 0.32
BMYB 0.13 0.14 0.15 0.19 0.22
MYSG 0.17 0.14 0.16 0.18 0.21

GP 0.10 012 0.11 0.16 0.19
SMS 0.38 0.43 048 0.52 0.49
BM 0.22 0.20 0.22 0.33 031
HM 0.31 0.27 0.25 0.31 0.28

2. AALA o W F&d

k.
FulATFe FAMYG HHLEE 2AEI] ske MYAR|A

6mmE ¥ES F 15CHE 3BTAA 7 5CHAS 4P& 44
Gtk 2¥E AF 0CTAA HE $5E A4S Ebieh
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B e [* B =) ~
< <o o <

B PH~1
BPH-5

N W
o O

myceliat growth{mm/8days)

oy
<

18 20 25 30 35
Temperture

Fig. 7. Effect of temperature on the mycelial growth of P. linteus.

. 71 AR pHEA

TAAG A3 271 A pHE e 9siM 29S A3 57
Tl pHAOF pH 500 AAAdelA ATl d3 g HoR zA}
5k
60
g 50
@
E 40
g 30 OPH-195
) CIPH-198
5 20 BmPH-211
g 1o l -
=
0 e
4 5 6 7 8
pH

Fig. 8. Effect of initial pH on the mycelial growth of P. linteus.

o d%d A
SEAEHAT ASol A S29S A2y Yske] Malt extract
E vEg 7Ee @2d9s 29e 23 C79 Malt extractol] A} 2k 3k ?}E
2 Jehiiglch 2494488 A8 e 9EA #2928 Malt extract® 3L



extract®t Yeast extract® 10018 vl &2 /S £ FU|9F Addds

& A3k AhaI Falo] vehta @tk

Table 4. Effect of various carbon sources on the mycelial growth of P.
linteus at the petri—dish culture, incubated at 25C for 10days.

C-1 368 304 350 318 378 +
c-2 161 274 201 75 340 ¢ ++ ++ ++ + +
C-3 375 324 315 296 405 | ++ ++ S S
C-4 3HBT7 313 345 315 414 | ++ ++ ++ et ++
C-5 345 262 384 276 376 + + + + +
C-6 314 288 338 282 380 + ++ ++ + +
C-7 366 336 369 336 396 | +++ 3+ ++ +ohd e

C-1 : Control, C-2 : Xylose, C-3 : Glucose, C-4 : Fructose, C-5 ! Sucrose, C-6 :
Soluble starch, C-7 : Malt extract
+ 1 thin, ++ ! moderate, +++ . compact

Table 5. Effect of various nitrogen sources on the mycelial growth of P.
linteus at the petri—dish culture, incubated at 25T for 10days.

. 40. 448 403 3 + + + + +
366 272 340 357 325 0 +++ ++ R ++
415 405 426 406 404 | A+ AEv aEd o et
405 299 395 432 362 + ++ ++ ++ *
409 366 415 406 283 + ++ + +

40,7 350 403 427 267 + + + + +
307 272 251 368 293 ++ ++ ++ ++ ++

N-1 : Control, N-2 : Peptone, N-3 : Yeast, N-4 : Asparagine, N-5 : NaNQO3; N-6
© KNOs, N-7 @ NH4NO3

+ o thin, ++ ! moderate, +++ ! compact

I

zzzzzzz?
-3 O O e DD =

i
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Table 6. Effect of various mineral sources on the mycehal growth of P.
linteus at the petri—-dish culture, incubated at 25C for 14days.

M-1 604 633 651 678 617 | +++  4rt ber bt be

M-2 608 650 648 675 691 +++ ++ +H+ +tt i+
M-3 655 652 655 645 684 | +++ it tht ++ et
M-4 564 636 631 628 656 ++ T+ + et A
M-5 621 633 644 674 705 @ +++ Tt +tht et ++

M-6 649 653 655 659 706 | +++ it bt ttt et
M-7 605 652 655 666 714 ++ T+ t+ ++ e+t

M-1 : Control, M-2 : MgSQO, - TH:0, M-3 : KCI, M-4 : CaCl;, M-5 : KHPOs,
M-6 : KoaHPO4, M-7 : NaCl

+ I thin, ++ ! moderate, +++ . compact

e}, Bz aa g fA2A A}

1) &R0 HE Aol HFTFRA
HAEde HFZ Wz 2 FAA FAL AT 959
PH-198¢] #AHEA(HAF 5mm)& 3~8747kA & 7] o2 HIEAN
F& g¥ste AzEdAdA wEd A3}, PH-198E FAHEH
AZFol S7HEFE 27] FAMA AAL FAT Az FAF] 2
7k HolA gt FRAEHAFY TAEAL 544 671 A
AEdE Zol AAEe23 dided HII Aoz vErETh
TARe] HEh pelletF el 2 Ago] HAG £ AFoAe 4
2z FAEHEA 5mm) 508 FFste] BAINEHAT o
wiFe] H WG AgEnh

gk wo

o U R
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Dry weight of mycelium(g/mi)

3 4 5 6 7 8

Inoculum late(dia. 5mm)

Fig. 9. Effect of inoculum rate on the mycelial growth of PH-198.

2) AAEH2=IA AANGE A Il G2 FALTS 24}
H T ¥ 16Y ojFdE At AxaA g T7H7F BojA &9
ok pelletdd 9Al 169 o] Fol= sized] Aolrt vebA gkttt
SAAEFUATY AT Fgaa A FA e 1690 43
& How AlmdT

Dry weight of mycelium{g/100m!)

13 14 156 16 17 18 19 20 21 22

Fig. 10. Time culture of mycelial growth of PH-5, incubated at 25T,
120rpm
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vl Ao ALA wf g
gulgAaAlel AR FREFSE 2AE7Y 818k 1000cc
pp(polypropylene) ¥ ol &u 200g
180mé, 200mé, 220m¢ 2elste] @w| TA}A
SR FHL 10mME FAL 9 &

g %+ 9k

Fig. 11. Effect of water potential on the mycelial growth of PH-5.

oh, QB 7%

D 95 FFAG) B2 298 A}
P g FEFELE BYE FAUF, ofquUE, AFUE, SARAYE, g
UEE o438t 9BdAe s olFo] AHAA Al7le
AgFEo] 7 B2 11€A ol&d 29 FH7 ] EE5Hd
AN AAAzsAT. dEHGS FEIGF 40~50%E

274 10~20cm, Zo] 15~20cnE Ejo] A}-g3Ath

< Polypropylene bagell 2ol d&3 3 121T, 1

oA 30+, 60%, 90F, 120, 150%, 1808 o2 S 2 sy
SH9&S ZASE A 121T, 1.2psidlA 1808 A#F Ao
A eggol A YeudeE e AT & Ad M Fig. D).

v
il
av
4]
(o,
A
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80.0
70.0
§0.0

50.0
40.0
30.0

— PH-1{0ak)
—PH-1(Mulberry)
——— PH-5(0ak)
—— PH-5{M ulberry)

20.0
10.0
0.0

contamination rate (%)

308  60E  90E 1208 1508 1808
sterilization period(min.)

Fig. 12. Effect of sterilization period on contamination rate of P. linteus.

2) 45 g2 FAY A}
AbE FEC e FAAZES 2ARH] st BuUE, R,
QR AR AR, SR E ol g5t FAMAAES
2A B 2 Ui LeuFels 128 #AAEEE Bole
7

A& AT+ AR (Fig. 8).

a) Oak b} Chestnut  ¢) Birch d) Allder e) Mulberry f) Aspen

Fig. 13 Effect of medium (ree stump) on mycelial growth of P. linteus.
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Ab AR g PPy

1) E8t23 Mg =24}
7H MFAF g FAEeAe) FH g2 TAY A

- AAEFGRAINA gAY 2 EFdaagye) g2 FALT
oA Y] A&EHRE A7) Y5te] Eetaa Fe o) whel iR
HFE vgEgr] B9 20~80%= Dejsted v A3, 250me
9] Erlenmeyer flask®} shake flask®] w9l 100me(-& 7] e} wjgey
Fo Fou] 40%)NA ABSo] A Jebgth Fetaa P
of & FAFFe BSFHAE HW shake flask’} Erlenmeyer
flaskB. ok Ax FAZFo] EA JeEut. wga 2 AF94E
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Fig. 14. Effect of working volume and different flask on the mycelial
growth of PH-1, incubated at 25C, 125rpm for 14days.
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Fig. 15. Effect of inoculum rate on the mycelial growth

of PH-1.
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Fig. 16. Effect of inoculum rate on the mycelial growth

of PH-b.

0.7
0.6
0.5

Dry weight of mycelium{g/100

3 4 5 6 7 8

Inoculum rate(dia.5mm)

-

Fig. 17.
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Fig. 18. Effect of inoculum rate on the mycelial growth of PH-198.
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Fig. 19. Effect of inoculum rate on the mycelial growth of PH-211.
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Fig .23. Time course of mycelial growth of PH-198.
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Fig. 24. Time course of mycelial growth of PH-211.
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Fig. 25. Time course of mycelial growth of PH-1 at the mass culture.
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Fig. 26.

Effect of inoculum rate on the mycelial growth of PH-1.
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Fig. 27. Photograph of basidiocarp of PH-211.

- 63 ~



a 1
i A T BB o [
; =
: N o W _ e ™ g
BPU N © w2 o
e = g ) -
e AT R K- m
. IR
282 g
a — = =~ o (%)
= G|
ol N fin { ..m
%0 m = AF \ «
: B 0 i
& % W ,% . W
< % </ &8
! W B = g0 4
2N CO d
ot fu=i, AR : 7
I Rl s 3 T X ) B9
o . wo B £
m_ gt g AR : g g
“Nw.«llil;iéxiiétﬂ% i..ﬂ o C _&E @‘w Mﬂ AT v_ﬂmb ™ g © ._I.b ‘m»o
[ e : ) _zT Hm e W i I LS 0R &e
< ot _ © 5 b Z2E W
e . o 2 S
* Y - - RN o8y
% w o R T LIS S
e b O 5r 0 K o o by
o] o o o0 ~3 b G4y
& FTT AT .- h
N Q = o — o
A ol 4 3 X o W g X
B a W 2 ~ B W £
T i £ g
®oo< b eI e S ®
GRS B I R R - g o
mr 8 .
. A - A - . :
~ & T
o)
5
2
iz,

h

Folol o

s

7 2 FE 2MeH, o] #3549 °
- 64 -

ol B kTt

[}

=3

ol o

Ol

=

A 98
=

i3 E

oF
=g



Table 7. Yeild of Phellinus linteus extracts and fractions

PH-1
w48

3L
TE

MeOH =& 250 15¢ 3 35.13 14.1

MeOH |Hexane 752 3 6.5 13

50g Butanol 754 3 112 | 224 |496%
EA 7524 3 1.02 2.04
[Water 3¢ 1 ] 2915 | 583

THET

F7b AQAT. oo BAH} FE A i AF

o #dE @& =288 B A FEAD EF 9
=}

2 zole glReH, 3

o, B3 FAggsox 2

gy EAAHFHA i‘-r%i 5&"}?@}3
Butanol o] 3Fats]=o)

rﬁlo?c.

U o i B 9121D}.

Polarity : 4.07 Polarity : 4.37 Polarity : 532 || Polarity : 6.0
CHCL3:MeOH:H,0 MeOH:CHCL3:H:0 | | CHCL3:MeOH:H,0 | | MeOH:CHCL3:H20

Fig. 29. TLC pattern of Phellinus linteus extract after an interval of three

time
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Fig .30. HPLC pattern of Phellinus linteus extract after an interval of

three times and other solvent
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Fig. 32. Radical scavenging effects
of cultured mycelia Phellinus linteus fractions
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Fig. 33. Comparison of HPLC pattern of Phellinus lineteus fractions
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CHCL;3 H209]
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CHCL3:MeOH:H20
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Polarity : 5.32
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t}. (Fig. 19.)
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Fig. 34. Comparison of TLC pattern for Phellinus linteus fractios
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Fig. 35. Comparison of radical scavenging effects of cultured mycelia

Phellinus linteus spaces
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Fig. 36. Comparision of HPLC pattern for cultured mycelia Phellinus
linteus spaces
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Fig. 37. Comparision of TLC pattern
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for cultured mycelia Phellinus linteus spaces

hydrazyle =
olEoleE Az 2
olgdozA A FAYE Yud
AREHA LA Fisdee A
fractionation ¥ we} 2 FAHHE
He TA FE2 AF A
T8 dig FAistse HEE DPPHol o dAx
donating ability, EDA %
(0.1 mM DPPH €9 1.9 ml)

o
o
N\
ox,
e
i)
X
)
>

Aol o]&%  DPPH(1,1-diphenyl-2-picrylhydrazyl) <]
BorAgd Aejol] gleme H4A FLUAE
Mol At 2 w9ty FAARE
P AAE o] &3t WigE

2 &A1, activity guided
S FAsted ob&stA o #
FEAXEHA FF9 PH-19 #59

-

(electron

(IC)E AT Adades td¥d 2o BAIEZYAE F58vd vt
i 7

A agm A et
AaA che go) 4

o
=
FE BPon, AN AE FEste o] 7] Wi BE FE&

= e Mo g

of

0. 0.1y 02404 .06 08 -
i con.{mg/ml

Fig. 38 Comparison of radical scavenging effects of cultured mycelia CPL

extracted at time interval.

IC50" :The value indicated of 50% decrease of DPPH radical at 515nm and are

mean triplicate data.

NPL MeOH 24br > CPL MeOH3hr = CPL MeOH6hr > CPL MeOHShr
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Figure 39. Comparison of radical scavenging effects of cultured mycelia
Phellinus linteus after an interval of three time
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Antioxidant Effect Antioxidant Effect
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R I S SO I N
N S S \@p %Q\p %0\,0 @\)e, %@9 '79& \@9 'Paqo @Q\‘o
CON .{ug/mi) CON{ug/ml)

PH-13 Phellinus pp. 80
PH-21 Phellinus spp. 61

PH-24 Fheliinus spp. i
PH-2¢8 FPhellinus spp. 125

PH-33 Phellinus spp. >400
PH-35 Fhelfiius spp. 281
PH-109 Fhellinus spp. 60
PH-112 Phelfinus spp. 75
PH-158 Fhellinus spp. 78
PH-187 Phellinus spp. 55

Fig. 40 Comparison of radical scavenging effects of cultured mycelia

Phellinus spp. and CPL fraction

IC50+ :The value indicated of 5096 decrease of DPPH radical at 515nm and are

mean triplicate data.
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25 —e— P HS
—B—PH13
2 —a—PH21
’E —>—PH24
S 18 —¥— P H 29
s : —®—PH32
Sample B Sample
- C50° = N IC50°
isolate number species (ua/mb [solate number species (ug/mi)
PH-05 Pheflinus spp. 535 ||  PH-158 Phellinus spp. 92.4
PH-5 Allder Fhellinus spp: 76.1 PH-187 Phellinus spp. 57.8
PH-5 Oak Phellinus spp. 72.3 PH-195 Phellinus spp. »>200
PH-13 Prellinus spp. 12.4 PH-185 Osk Fhelfinus spp. 75.4
PH-21 Phellinus spp. 158.1 NPLPH- 198" | Phellinus spp. 36.2
PH-24 Phellinus spp. 83.1 PH-198 Phellinus spp. >200
PH-28 Phellinus spp. 92.8 pPH-211 Pheflinus baumi | >200
PH-32 Phelfinus spp. 47.8 CPL Fraction
PH-33 Phellinus spp. 1728.8 Hexane Fraction 21.2
PH-35 Phellinus spp. 148.8 Butano! Fraction 245
PH~109 Phellinus spp. 52,8 Ethylacelate Fraction. 114.3
PH~112 Phellinus spp. 63.2 Water Fraction. >200

Fig 41 Anticancer effect of Phellinus

spp. on cancer cell line.
W RA Q] By celld] d@ F5% FYEAE FH $F #F
o] Mw 292 g Az PH-13, PH-198, PH-32, PH-1099} PH-05

F7h g2 5 vEiA Aol B2 AL &+ AT

Table 8 Comparison of anticancer effects of cultured mycelia Phellinus

spp. and CPL fraction
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Fig. 42 Anticancer effect of CPL fractions on MTT assay on cancer cell
line.

DU145(proatate carcinoma), A549(lung carcinoma), Hela(certex carcinoma, cervix),
SK-0OV3(adenocarcinoma),

Ja

ARFHA S 2 EE<Q Butanol Fractione HAFAZ ¢l NIH3T3%
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dE Aoz yeygon wg o8 gME FAM ARG E(BisFio)
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Table 9. Antiproliferative activity CPL butanol fraction on various cancer

cell lines
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Signaling by lipopolysaccharide (LPS)

e ‘««‘2&":’?"\‘

Fig. 43 Comparison of inflammation pathway of LPS or IFN induction
macrophage
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Fig 44. Inhibition of NO generation and iNOS protein expression of
Cultured of Phellinus spp.
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Fig 45. Effect of NO generation and iNOS protein expressionOf timer log
culture of Phellinus linteus
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Fig 46. Iohibition of NOgeneration of Cutured of Phellinus linteus(CPL)
RawZ64.7 cells were treated with LPS{1ug/ml} in the presence of CPLME
Nitrite as a stable oxidizied product of NO was measured in culture media of
LPS-stimulated cells for 18h by the Griess reaction

(CPLME; culturedofphellinuslinteusmethanolextracts)
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Fig..47. inhibition of NO generation of LPS and IFN induction macrophage
of treatment with Phellinus linteus extracts and fractions
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Fig..48. inhibition of NO generation and iNOS protein expression of LPS
induction macrophage of treatment with Phellinus linteus fractions
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Fig..48. Effect of PLBF on nitrite release of in culture medium(A) or on
the level of iNOS (B) and COX-2(C) of LPS-activated macrophage.
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Fig..49. Effect of PLBF on nitrite release of in culture medium(A) or on
the level of iNOS (B) and COX-2(C) of IFN-activated macrophage.
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Fig. 50 The effect of PLBF on the activation of NFkB in LPS-stimulated
RAW cells
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Fig. 51 The effect of PLBF on the activation of AKT in LPS-stimulated
RAW cells
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Fig. 52 The effect of PLBF on the activation of Erk phosphorylatio*l in
LPS-stimulated RAW cells
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Fig 53 Effect of various inhibitors on LPS-induced nirite release
expression in RAW 264.7 macrophages
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Fig.54. Effect of PLHF on nitrite release of in culture medium(A) or on
the level of iNOS (B) and COX-2(C) of IFN-activated macrophage.
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Fig..55. Effect of PLHF on nitrite release of in culture medium(A) or on
the level of iNOS (B) and COX-2(C) of IFN-activated macrophage.

_96_.



LPS - + + + + -
FPLHF (pgimi} - a 25 &0 100 100
B
kB
LPS - + +
PLHF{jgfrrd) -~ a0 100

Fig. 56 The effect of PLHF on the activation of NFkB in LPS-stimulated
RAW cells
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Fig. 57 The effect of PLHF on the activation of Erk phosphorylation in
LPS-stimulated RAW cells
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Fig. 58 The effect of PLHF on the activation of AKT in LPS-stimulated

RAW cells.
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Fig.59. Comparison of thiland and mushtech products on LPS-induced
nitrite relesase in RAW 264.7 macrophages
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of kst 2 IddFve Auydds v sgS 2% Butanol fraction
o] M & AFHE HAV HE] o] YL AAY] AHA

silica chromatography& 13 7“] stslth olw dolF fractionE ol
& kst AetEdE vadgsidt =% TLCE F24AdE &2
< dlEste dgsAdc

o] w} Atz FdE= FAo] AE 60%CHCLs, 409%CHCLs, 20%CHCL;3
A & I Ehen, AAE %% gIdagrl e Fractiono] 13
Al B FFgE] de AL & U T FgEHAE v FH HE
o] 7% 97%CHCL; 96%CHCLs 95%CHCLsolA] &37F £ Ao
vERTH ole] TLCE R EARAY AEE ol nirh

Experiment schedule of CPL and Phellinus spp.

Phellinus linteus

& Extracted with methanol
Filtration
* Evaporation
Methanol extraction
- Partitioned with hexane
Water layer
Partitioned with Butanol

i [ 1 i 1 1 1 1 1 1 1 L

100H  50H  9o7%C  96%C  95%C S0%C  85%C  BO%C  S0%C  40uC 20%C  100%M

lill||l|Lll!l

Fig. 60 Extraction and purification of cultivated fruit body of

Phellinus linteus
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Fig 61 Yeild of silica chromatography on butanol fraction

141'2002,12.10 HO
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0 B0 . 4B
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Fig 62. TLC detection of silica chromatograpy fractions
Elution Solution : CHCL3 and MeQH Step gradient

Sample : Butanol Fraction$ Silica chromatography ¥t Sample
TLC =3 : CHCL3 : MeOH : H20 =64 : 14 : 1.2
Dectection B : 10% sulfuric acid
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Fig 63 Antioxidant effect of silica chromatograpy fractions on

assay
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Sica 1 farticaroy effet(BIGFI0-487

WeH IoeH 14 132 & B S D & B o D D

Fig 64 Anticancer effect of silica chromatograpy fractions on BisFio cell

assay
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Fig. 65. Isolation of SH2 and SH5 from cultivated fruit body of Phellinus
linteus
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- 103 -



7t. DPPHE °|§& @385l wAAs 9%

AE ETFe ZE 74 AEAE NAE o839 QYA gA}
g dstr o FHA RAER B Y] Ao sty
AA e A7ldbol 7) F(scavenger system)E FH|SFT YT xZ ] ut
o £Y% LAY ML HZ AWz EydAE B
d, S8R B ohvz & T 2 o7 I delo] Hx:
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gt a9 s SAsE WYde A4 rHperoxide value, POV),
A 7Hacid value, AV), 7}H 27} carbonyl vatue, COV), 2 =7 odine
value, IV)E& Tt 4z DPPHO 39S o]&dty 3+ iy
5o Ah®

B AFAPA o}£3 DPPH(,1-diphenyl-2-picrylhydrazyD 2] hydrazyl
& A9 BAG AH doenz f4A FHAAE WolE

L
ot 4R AT o] Py BASL B8 F2948 Do}

ojgidt AAE olf3te WIFFAXNEFHA ALAAY IsTe
AL E ZA8a, activity guided fractionation ¥l wat 1 44
& FAF2A AAT 4% uSERAAEHAA ALA, WEFEE2D
HA A A Water ex.® MeOH ex, ¥jSEAAEZwA =} A 2]
MeOH ex.¢] 7+ 238 (MeOH ex. Precipitates, Water Insoluble fr.,
Water fr. Ether fr)o] W@ #tatse] J=& DPPHY di@ AAF
o}% (electron donating ability, EDA %)2.2 &A% Aol Alg 53
7}l control (0.1 mM DPPH €<% 19 mD& 50% #UAl7l&d Z
d ANz FRUC)E FAH d¥ge oS #H (Table 11, 1.2,
Fig. V).

JEAd)

A e B4 (ICx 13.07°) MIFHZIFHA A4 24
(ICs 1012002t didlz ZAsdt. WIFSIASHA A2 A9 MeOH
ex.9] A4 (ICs 101.20)0] Water ex. &4 (ICx 26870)Hct $53F% 3,
WIEADNEZHA AAA ] MeOH ex.ol B3 F oA+ Water Insoluble
fr. (ICse 11.50)7} Ether fr. (ICso 43.36)0] 73 ¥4t} &S H AT
ZAAA Azte] MeOH ex.9t WG EAAEZHA AHdA F Water
Insoluble fr.& #FAgAz & iz of=A2HAF (ICxn 85003 HF
T Az 5% i3S BAT

f =
A FA0E o)Fd AP gy WO gamAEZuA
AAe a3 gHE AL 2o AE A 7 dE o=

ArRd,

ot A% GU FH 2D WAFH BA 9P AR} 1BA
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Table 10 The radical scavenging effects of extracts and fractions from

cultivated fruitbody of Phellinus linteus and methanol extract

from natural fruitbody of Phellinus linteus

EDA %
Samilpe
62.5 125 250 500 1000 2000(ppm)
Ascorbic acid 3830+271  74.20+1.09  97.10+0.58 — - -

CPL MeOH Ex. 12.33+3.73  1473x291  19.07+319  30.83+4.19 4987+342 8873+183
Precipitates 7.60x1.75 8.07+1.45 1001008 1390+155  22.87+254  4553+4.85
Water Insoluble Fr. 3377+0.85 5546+1.99 6775541 7860872  88.36+047 9757+1.15
Water Fr. 9.13+0.49 9.23+0.12  11.73+t1.95 19.67£1.50 3157091  61.80+2.26
Ether Fr.. 2047+0.71  3157x0.86  48.00:157  69.87+9.05 87.80+1.51  96.05+1.15

CPL Water Ex. 253+0.32 4.60+0.26 550t0.36  11.17+0.81  21.10=141F  37.97:131
NPL MeOH Ex. 3467+1.76 5567616  84.23+388  87.10+155  96.10:0.80  98.03:0.86

EDA(%)=(Control O.D.-Sample O.D.)/Control O.D. x 100

EDA : Electron donating ability)
sample O.D. : 4]
control O.D. : AlE W4 EtOHE 713 Ag e F3%
CPL : Cultivated fruitboby of Phellinus linteus

NPL : Natural fruitbody of Phellinus linteus
WA e & g
8ol MeOH o~
B FEEALE A5

CPL Water ex. :
NPL MeOH ex. :
T A

Each value represents the mean + S.D. (n=3)

A A

T
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—— Ascorbic acid - CPL MeOH Ex. -« CPL Precipitates -~ CPL Insoluble Fr.
- CPL Water Fr. -« CPL Eiher Fr. —— CPL Water Ex. ——NPL MeOH Ex.

120

100

80

EDA%

60

40

62.5 125 250 500 1000 2000
Concentration(ppm)

Fig.. 67. The radical scavenging effects of extracts and fractions from
cultivated fruit body of Phellinus linteus and methanol extract from

natural fruit body of Phellinus linteus
EDA(%)= (Control O.D. - Sample O.D.)/Control O.D. x 100

EDA (electron donating ability)
Sample O.D : A8 & 713 A g9 T3 =
Control O.D : A|2tj4l EtOHEZ 7}3 A3 99 F3=

CPL : Cultivated fruit body of Phellinus linteus
NPL : Natural fruit body of Phellinus linteus

CPL Water ex. : I EZAEZA A & A
NPL MeOH ex. © A4t 7439 MeOH 92

B g F5F (K& 3FAD)

2
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Table 11. Antioxidative activity of extracts and fractions from ultivated
fruit body of Phellinus linteus and methanol extract from natural fruit

body of Phellinus linteus

Sample ICso (ug/ml)
Ascorbic acid 850
CPL MeOH ex. 101.20
Precipitates 227.27
Water Insoluble fr. 11.50
Water fr. 160.16
Ether fr. 43.36

CPL Water ex. 268.70
NPL MeOH ex. 13.07

ICso: Required sample concentration (zg/ml) for 50% reduction of 0.1 mM DPPH
solution 1.9 ml

CPL : Cultivated fruit body of Phellinus linteus
NPL : Natural fruit body of Phellinus linteus

CPL Water ex. : WS EAAZHA A2A ] & A=
NPL MeOH ex. : A4t 439 MeOH 9=
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3] o] %=1 aterial subendothelial space® Soizttd. v} LDLo]
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o) A2¥sE ligand2 g Hop®

4451 LDLo] @44k4o) 98] 4t3}5]¥ LDL-receptorst 233t
A #aA "ok 43E LDLS ddule @3 F(monocyte)ll ol &
N, gd3E 2244 o2 4 E(macrophage)® BTk )4
AxEe F4 LDL) diside A XU cholesterold] FE& ZAsto &
o 2oz MXEW cholesterol®& 3 dAsA FAANZ & Yo
4, AtstE LDLY disiMe zAFHES GAso 3AsAEF
cholesterole] W3t FAad @azFgo] dojiu} WAMEE ETTAE
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TE IHAEE FAEYAEsT 7] #Rolgtn AztEe Ayt
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A5AS walzak st LDL  oxidative modifications  lipid
peroxide®] &7} (TBARS activity?l 7P} surface negative charge
9] 27} (electrophoretic mobility®l Z7hH°l ols) #7122 4 Uz =2
RERG B AP E IS LAENA AAA o] LDL 4kl vl
= Jge Yolrmxl LDLOl 7+ AlEE ®EEE 7182 Cu’-induced
oxidationg A A & TBARS assay®t agarose gel electrophoretic

mobilityE &4 53 o}

1) TBARS assayZE o]&3 LDL A A HA3}o) viH= 4

LDL oxidative modification-® lipid peroxide®] =7}l 23] H7}
g F 9o B APy E XA a3 Ars FAHSe Y F
A 7bd e el MDAS EFARE 3 TBARS assay &
AAE Ao}l A AFANFE 50% AAsEH Had A5FEUICsw)
s A 29 oA 2o (Table 2.1, 2.2, Fig. VD.
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o
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HiFEAAEZHA FAAd MeOH ex.d &4 (ICxn 4.39)9]
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Zas dAEHRE Bl Ether fr. ICso 667NN E 4Fe JAE
I} 2qd.

A Absre] MeOH ex. 9 ®iFERAXEBA x4 A9 MeOH
ex. 28 % Water Insoluble fr.& FAUNZFEZ ALET o272
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Table 12 Effects of extracts and fractions from cultivated fruitbody of
Phellinus linteus and methanol extract from natural fruitbody of

Phellinus linteus on Cu®'- induced LDL lipid peroxidation

MDA (nmol/mg protein)

Sample 125 25 50 100 200
(ppm)
LDL 0.870.06
Ox-1DL 20.890.85 j
Ascorbic acid 20.08+0.22 819:2.23°  260+038™" 1.84+0.06™ -
CPL MeOH Ex. - 14.83+2.69 9.34+172°  1.93:024™ -
Precipitates - 20.03£0.46 1895152 18.06+0.73" -
Water Insoluble Fr. 18.28+1.01 2.86£1.46" 167£052™  092:0.04™ -
Water Fr. - 20.45:0.50 19.46£0.61 1897+0.36 -
Ether Fr. - 19.97+1.04 15.82+1.59° 2.78+0.40™ - N
CPL Water Ex. 20.41:055 19.33+0.47 17.96£1.30 4684246
NPL MeOH Ex. 15.112.05 2.15£0.40™ 127027 0.89£0.05™ -

LDL : unoxidized LLDL

Ox-LDL : Cu”'-induced oxidized LDL

CPL : Cultivated fruitbody of Phellinus linteus
NPL : Natural fruitbody of Phellinus linteus
CPL Water ex. : 33 w¥ wAAY & 92
NPL MeOH ex. : A4t 732 MeOH 9]

580 A9EE F5EAE A5

Each value is mean + SD. (n=3)

Significantly different from negative control :
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p<0.01 7 p<0.001 " p<0.0001
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MDA (nmol/mg protein)

Ox-LDL
MeOH ex.

fr.
Water fr.
Ether fr.

Ascorbic acid
Precipitates
¥. Insoluble 2
CPL Water ex.

NPL MeOH ex.

E25

B850
100

)

Fig. 68. Effects of extracts and fractions from cultivated fruit body of
fruit body of

Phellinus linteus and methanol extract from natural
Phellinus linteus on Cu’'-induced LDL lipid peroxidation

LDL : unoxidized LDL
Ox-LDL : Cu” -induced oxidized LDL

MDA % (nmol/mg protein) = ({/F) x 10
F: 2&XN89 3% (532 nm)
£ 4 §35 (532 nm )

CPL : Cultivated fruit body of Phellinus linteus
NPL : Natural fruit body of Phellinus linteus
CPL Water ex. : SEAIEHA Ao & A2
NPL MeOH ex. : A4 4329 MeOH 2
BN AT FEF (g A
Fach value represents the mean + S.D. (n=3)
Significantly different from negative control : * p<0.01,

p<0.0001
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Table 13. Effects of extracts and fractions from cultivated fruit body of
Phellinus linteus and methanol extract from natural fruit body
of Phellinus linteus on Cu”’- induced LDL lipid peroxidation

Sample ICso (ug/ml)

Ascorbic acid 37

CPL MeOH ex. 439
Precipitates 36.46
Water Insoluble fr. 3.15
Water fr. 46.88
Ether fr. 6.67

CPL Water ex. 3162
NPL MeOH ex. 2.49

[Ox-LDL] - [Sample LDL]
Inhibition(%6) = X 100
[Ox-LDL] - [LDL]

[Ox-LDL] : MDA of Cu”- induced oxidized LDL
[Sample LDL] : MDA of sample added oxidized LDL
{LDL] : MDA of unoxidized LDL
ICs : Required sample concentration (zg/ml) for 502 inhibition
Cu”- induced LDL (mg protein) lipid peroxidation
CPL : Cultivated fruit body of Phellinus linteus
NPL : Natural fruit body of Phellinus linteus
CPL Water ex. : Bl EZAEFuA 449 £ =
NPL MeOH ex. : A4t 432 MeOH
533 Ad48 F5F (K€ AFAD
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2) Electrophoretic mobilitydl 7jxj&= 43#

LDLY) CuSOsZ 7}éte 447 Bt A8kx 7l F agarose gel’dl
A mobilityE @23 Axt I mobility7t F7Mee 2L At
o) o8] LDL9 surface negative charge’t Z7HE8lS2 v 3H
o)== LDL% apoprotein B2 lysinex719 derivatizationo] 7]<i3tch
g dn

LDLo} AdAk Aol MeOH ex.oF WSS AZREHA AA A <
Water ex.9} MeOH ex. 2 MeOH ex.9 Z ¥3& 100 ppm# 7t
& CuS04Z 7t3le] A3A7) ¥ agarose gel electrophoresisE& 3 3F
o mobilityE &R gew, NEE 78kx @3 4s Azl LDLY
mobility s+ ¥l3 g ZAxE g3 2l (Table 2.3).

8- 43t LDL) @ mobilityd F7bel dsf AAEAE Y
B s, iSRS FLAEt Add F&o] @A oA
HAck MFERAEZHA 2AdA MeOH ex. £ FolAE= diA

2 RE AgoA 43 LDLA 3 mobilityd F7F dAE &<t
993, o] ¥ Water Insoluble fr.¥} Ether fr.old 94 & 5714
A FQstqen, o)2x st LDLA @ FAsasE FAeta

/

A HAE xAFAFEe FAH, AF, AW, 7
B 5o Ay w3 2 o 5o YUdEAR FHEd o
2 Aol AFHR Yub'® AdEL AT dwd
2 53 2 AgEAss At AELE FHAAIH,
F3 #HE BAEY HAE oAA, AXUY ZaVt HEH
G GPTS A7} =otAth® Sawaki 592 3
Az 2 (ARG FAE JoA AR AR F
MDAX 7} dsdte RS Bugozy Ad 43 2 wIdgzd
AR AAANA dehtbe At dASE sty &4
: P 5282 Yl Aoz AeErct

2
0%
R

¢

pol o
te
ol
fob
X
Ha,
r\s
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Table 14. Effects of extracts and fractions from cultivated fruit body of
Phellinus linteus and methanol extract from natural fruit body
of Phellinus linteus on electrophoretic mobility changes by
Cu®*'-induced LDL oxidation

Electrophoretic

S 1 REM%

ampie mobility (cm) )
LDL 477+1.10 0
Ox-LDL 6.90+0.36 100
Ascorbic acid 557x0.06™ 40.6
CPL MeOH ex. 6.30+0.62 719
Precipitates 6.37+0.61 750
Tnsoluble fr. 497+0.85" 94
Water fr. 6.30:0.75 71.9
Ether fr. 567+0.15™ 42.2
CPL Water ex. 6.67+0.47 89.1
NPL MeOH ex. 550+1.25 344

[Sample} - [LDL}
REM (%5) = X 100
[Ox LDL] - [LDL]

[Sample LDL] : Electrophoretic mobility of sample added oxidized LDL

[LDL] : Electrophoretic mobility of unoxidized LDL

[Ox-LDL] : Electrophoretic mobility of Cu®"~ induced oxidized LDL
"REM (relative electrophoretic mobility) regared as sample added

oxidized LDL migration compared with unoxidized LDL mobility

CPL : Cultivated fruit body of Phellinus linteus
NPL : Natural fruit body of Phellinus linteu
CPL Water ex. : H|SEZ2ANEZHA Ao B A2
NPL MeOH ex. : AA4t A3l MeOH 2, &3}
Each value represents the mean + S.D. (n=3)

2

AALE FE5F

*

Significantly different from negative control : ~ p<0.02, * p<0.01
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9. 83 2Rol4 2" 22
D.3RE1 FA57

A%

J |

AFE TS vEdMe] Az A IR spectrumolA 2929 cm oA
aliphatic C-H, 1739 ecm oA =0, 1172 em el A C-0, 771 cm o) A
long chain CHzll /& A& F+2 Yetdz o A%F ester 3

FEES FAETF ARG (Fig. 1L.D.

El-Mass spectrum®l Al m/z 29494 molecular ion peak [M']1E,
a8 m/z 263914 CH307} 229 fragment ion peakE® #2g
F ARG (Fig. 1.2).

'H-NMR spectrumell & 6082 (3H)o14] 1! methyl proton©]
triplet signal2 YElUGm dow 5154 (2H)NA 16W methylene
protone?®| signal, 81.97~2.10 (4ol A 5, 11%, §2.23 (2H)lIA 17,
52.69 (2H)°l A4 8¥ methylene protone?] signalg, §1.18~1.23 (14H)
ol U™ methylene protone®] signal® ## & 5= gAd. =
3, 83.60 (3H)NA carbonylel A&Eo A= 199 methyl protong
g0 & 7 9o, o]F Ao 723l E methine proton signal®]

85.28 (4H, 6, 7, 9, 10~-CH)ol 4 multiplet>. 2 el t} (Fig. 1.3).

¢7 PC-NMR spectrumeiME % 19749 signalg vehiigls,
Z}ztel ©E%E DEPT experimentd] 93ty AAsGEd, 2719
methyl carbon, 12702} methylene carbon, 47}¢] methine carbon 2
1789} quarternary carbon® &A1& &< & = YUt (Fig. 15 16).

BC-NMR spectrumol A& 81404 (C-1)¥ 85143 (C-19)A
methyl 2 OCHs carbon signalEo] #&Htt.  §2254904 $§34.09
Ale}olj A aliphatic group®] methylene carbon signals ## &
ARz, olFAFe Yv €@d2d 79sks signald §127.86 (C-6),
128.00 (C-9), 13001 (C-7) 2 130.18 (C-10) A BRE = o] o]
T2l 271 AL FAZE = JP3;, E£F AP ester
carboxyl7]ell 7113t carbon signale] §174.33(C-18)< A} #&3 ¢
o} (Fig. 14).
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o) gel 778N Ax ¥ FRFH] ¥uz HFE 1S BAF
204, B2 CioHz4028] linoleic acid methyl ester2 #2 A4
7 2@y El-Mass spectrumdl Al m/z 270, 227, 143, 87, 74,
55 peak”’} YElE A2 F Hol linoleic acid methyl esters] ol

palmitic acid methyl ester’t Ao} YL FHF 4+ Yqt'®

500

144

19786
1000

1243.59

1500

2000

Wavenumiers (em-1)

2500

2856.17

3000

3500

4000

108~
1044
102
1004.
98-
9%
84
92
90+
68-}

Fig. 69-1. IR spectrum of Compound I
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Fig. 69-2. EI-MS spectrum of Compound I
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2) 3I3tE 09 FAFH

332 Ox IR spectrumolA 2017 cm ')Al aliphatic C-H,
1704 cm™ o} A C=0, 1296 cm ‘ol C-0, 717 cm ‘914 long
chain CHz9l €48 4Ysehllz glo] A= JFERE FHE 5

ARG (Fig. 2.1).

EI-Mass spectrumol Al m/z 25691 A1 molecular ion peak [M']
g, 2851 m/z 213, 129914 fragment ion peaks #H&AE F U3
t} (Fig. 2.2).

'H-NMR spectrumeij A} 80.81 (3H, 1-CHs)*1 4] terminal methyl
proton©] triplet signalZ Yet} s glon 8§1.199F 1.26AF] (24H)el
A 2WolA 139 methylene proton signalg #H#3 + Ao,
carboxyl group®] sl a = B positiono] 3 ZF3EE= methylene
protong Z+Z} §2.28 (2H, 15-CH)# 81.56 (2H, 14-CHa)ol Al triplet
signal2 #eold 4= k. 28y, Compound I 3= @ olFx3d
o]l 71913} methine proton signale #&H X &t (Fig. 2.3).

#H “C-NMR spectrumo] ® 9Al Compound [ 3 Zo] A&
A8 FE ] aliphatic groupell 833t carbon signal®] 614.10 ©j
A 833.98AFolo Al B=Hn, 'H-NMR spectrumol A9} npa71A1 =
o]Z AT 71213l methine carbon signald TR E R ¢k, Aw
kel carboxyl group®l] 71918}E carbon signal®te] 817973 (C-16)
A FHHo x3 AWZHFELE FHL & UAT (Fig. 24).

ool 717184 A3 2 FEe ¥z IFFE OE EAHY
256, B2} CiHx022 palmitic acid2 3¢ B4 5w}, 10019

28y El-Mass spectrumol A m/z 284, 312, 340 FoAE
peakE°] YElh}= Hoz Hol palmitic acid ol stearic acid,
arachidonic acid, behenic acid 5% 9 & 3dF5Ho 22 FAHEY

& AR THFig. 2.2).

Almeida 5'%2 a3 lymphocyte suppressive activity®

Kalanchoe pinnata®l =igte A~ Bdox ats By,



'H-NMR, “C-NMR, IR 2 methylated sampled] g GC-MSE
E-3led, 89.3%2] palmitic acid(Cis)®r 10.7%9} stearic acid{Cig), P}
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Fig. 70-1. IR spectrum of Compound II
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3) ¢ E me] SAFA
Compound MM-& IR spectrumel A 2916 cm ‘el A aliphatic C-H,
1704 el A C=0, 1285 cm'ell4 C-09] ol& 7 F+Z et

3o A HgEde FEY £ ANT (Fig 3.1,

EI-Mass spectrumol A m/z 280914 molecular ion peak [M']
2, I35 m/z 286, 213, 171 R 129904 fragment ion peak® #HEL

F AR (Fig. 3.2).

'H-NMR spectrumol A& 8081 (3H)o]A 1% methyl proton©l
triplet signal® Yehdzm glom, 8155 (CH)olA 16¥ methylene
proton®] signal, §1.98 (4H)°lA 5, 119, 52.28 CH)Al M 174, &
260 (2H)olA 8 methylene proton® signalg, 51.19¢} 123 A}l
(144 YUo1A methylene proton®] signale #2ZE & JUT.
o]=A3gro] 71918+ olefinic proton signale]l 8528 (4H, 6, 7, 9,
10-CH)l 41 multiplete. 2 Yebol (Fig. 3.3).

3 “C-NMR spectrumol Al ¥ terminal methyl carbon signal©]
$14.18 (C-1)ol A Vel o™ long chain®l methylene carbon signal
So] 522669041 83415 Atelo|A BEHFoH, olF ATl Sl ©
2o 71913}= carbon signale §128.19 (C-6), 12835 (C-9), 130.30
(C-7) 2 13050 (C-10)o1A #&E 5 o} olFAaFol 2/4d A&

F3d & AAJT (Fig. 34).

olie 7)7182AM AR 2 By}e vluz IJFE M BAH
980, BAHA CisHz0z2) linoleic acidZ &) ER e

Qzka} Hol Aoloja] Anlste Ay U(eve)d FEo] AT
A AL APl W AT olFAA D o P A A9
lymphocyte AAEFE BZ A 4te] palmitic acidH stearic acid
of 2 THAANTG $5F Ao wIHYTH I

Kapich $'°& linoleic acide 2] @& 234 w9 A2 5 F
2% BIHAWACZ peroxidation mechanismE F35+e Phlebia
radiata®] manganese peroxidased] <3 A3Hew, ojdd A
FAFE 2 BEAH SFFY lignin TIAE B T8¢ A4S
& s Basta gl
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4) . IJHFE WV
A8 v= WMo AAZAHoZ IR spectrumol A= 3425 cm’
ol O-H, 2055 cm ‘o) A aliphatic C-H, 1652 cm 'e}Al C=C, 1038
cm ol C-0°l 71938tE F54E Ueha gl AE AFELS

FAE F AT (Fig. 41).

EI-Mass spectrumo| A m/z 396°} 4 molecular ion peak M
g, a83 m/z 363, 271 B 25344 Rl =RE 4%
[CHs+H:0), [CoHir+Hol 2 [CoHir+H01F E&ld  fragment ion
peakE #AT 4 gidvh. =F C207 C22 bond® MER AF 17
a proton®] o]E° T MAEE m/z 300 peak® [M-side chain-2H]"
2 9s YeEhlE m/z 271 peak: C227F B¥ 34 free sterol?] &
A < peakoltt (Fig. 42)."

'H-NMR spectrumol & 8062 (3H, 18-CHs) 2% 8093 (H,
19-CHs)ol A angular methyl group®l singlet signalZe°l WEH3L
Qo §081 (3H, 27-CHs, J=6.9Hz), 60.82 (3H, 26-CHs, J=6.9Hz),
80.90 (3H, 28-CHs, J=69Hz) % 81.02 (3H, 21-CHjs, J=66Hz) A
secondary methy! group®] doublet signale$ #&d F UM =
3 5363 (IFDIA 3-He multiplet signalo] #5=w, o]F 2% 7]
913t olefinic proton signale] §5.19 (2H, 22, 23-H), 8538 (1H,
7-H) 2 8556 (1H, 6-H)9l A multiplete 2 ZFFH o} sterols 2%
A%< 37 7R E ergosterold S FAE & AU (Fig. 4.3).

8 BC-NMR spectruml A & 28719 signals “rebigiaL,
747}l thEEE DEPT experimentd) o3t 2R3 A=, 6749
methyl carbon, 7719] methylene carbon, 11712] methine carbon %
4709] quarternary carbond ZEAE AT F AAT. 821.20
(C-27), 17.69 (C-28), 1973 (C-21), 12.12 (C-18), 16.36 (c-19 %
2004 (C-26)14] methyl carbon signalol #&39lir, §70.64°04
C-3 carbon signalel YENY I gE Aoz Hel, 3 AL
hydroxylation®lel 9l& AL AT 4 ARk 2789 olefinic
proton® ZFE carbonE<& 6119.86 (C-6)% 811655 (C-NeA #Z
8 2= 9193, exo double bonde] 28 carbono] 813586 (C-22) %
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613227 (C-23)1A #ZHo] ergostaned 3tHE F Fhel] 270,
side chain®) 1702 ztE ergosterol® FA 3} (Fig. 4.4, 45).

opdel A¥Ad g £EFY vaz HPE VE 2AF 3%

A2l CogHuaO 9 ergosta-5,7,22-triene-3-0l! ergosterol2 &<l &
3 63 ¢ 107, 115-120)
O}/\)\ q’

e

’

o

S

B

N
)

Ergosterol& &2} HA(Fungiel €3 ®X3hd, o
steroid24, TSAEGAE 23 dAg g

714 F 23 provitamin DE, A9} ZAbe] ol 7483 Vitamin
Dz @A (hormonal activity)S Yetul®, 249} AEs+d peroxidedt
FE& #A3l3, hydrogen® A 38 polyhydro SEE& BT
3 gPAT Yoh?

Yasuharu 57 23] ergosterolo] H#¢ % B s
e dAERE JYE ity Bagth
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5 =V

e VE @A A4AHeZ IR spectrumol A 3284 cm ol
A O-H, 2959 cm‘1°ﬂ 4] aliphatic C-H, 1038 cm’ltﬂ]/ﬂ C-0o >3}
B EFE Jgdn 9o A%E FEYL FHT & gt (Fig

5.1).

El-Mass spectrumo} Al m/z 42841 4] molecular ion peak [M'1Z,
a3 m/z 410, 396, 3634 EAClR22HE A7 H:0, O
[Ox+H0+CH3]7F €8]¥ fragment ion peak®2 A = Ut
(Fig. 5.2).

'H-NMR spectrumo} A& 8075 (3H, 18-CHsz % 80.81 (3H,
19-CH3) ol A angular methyl group®] singlet signalE o] Yeld 3z ¢}
o 80.75 (3H, 27-CHs, J=7.0Hz), 80.76 (3H, 26-CHs, J=6.9Hz), &
084 (3H, 28-CHs, J=6.8Hz) 2 8093 (3H, 21-CHs, J=6.6Hz)°lA
secondary methyl group? doublet signal® #+2& = AUt b
390 (IH)olA  3-HO] multiplet signale]l #&HAEH, ol <A
dioxy group® E7tg EHe] s free steroldl SFE IV
(ergosteroD o] vl8} AXpAelA veltm gloh. ojFAF 7idste
olefinic proton signale] 66.17 (1H, 6-H) 2 6644 (1H, 7-H)°IA
J=85HzZ doublete 2 #AHJEH, oz A AFF  dioxy
group®] ©71Y E el & FFE Vol vld] JaGolA] ey
. 23 'H-'H COSY spectrumelA ©] F signalEo] AR
correlation3ts= A& ¢ 4 Aok o2l FIHZ peroxide group
C5 2 C8 94l 2g5o] d22 ¢ 4 AdAth ¥H side chain®
olZ A%t 7193% signalol 85.07 (1H, 23-H, /=84, 15.3Hz)¥ 85.15
(1H, 22~-H, J=75, 153H2)lA 7}7} doublets of doublet2 2 #5 5
Al Mass spectrum® m/z 396 peak®t 'H-NMR spectrum<] &
6.17 2 §6.449] signal® ergosterol peroxide® 5222 peakElth
(Fig. 5.3, 57.1%

BC-NMR spectrumel A& % 28709 signals YEHR I, 2
7ol OFEE DEPT experiment] 93t ARG ed, 6719
methyl carbon, 7782} methylene carbon, 117§2] methine carbon %
478 2] quarternary carbond EA4& T £ YA} (Fig. 54, 55).
81284 (C-18), 1753 (C-28), 1815 (C-19), 1961 (C-27), 1993
(C-26) 2 2060 (C-21)o% A methyl carbon signale] 2T A3, 8
66.4290 4] C-3 carbon signal®] down field shift 3¢ WeElvtz Y&
Aoz wol 3 $X7} hydroxylation® o] = H-E FAHAET F+ A
). g3 1709 olefinic proton® ZA o] 23 carbon signalE ©l
513071 (C-6) 2 5813536 (C-MAlAd #BEHa 3, ol9d=
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oxygenated quaternary carbon signalE°] §79.40 (C-5)3 882.14
(C-8Yll X Z+z JElgS &}t =3 side chain®l double bondel
2]3 carbone] 813517 (C-22)% §132.30 (C-23)ollA &5 o] 3
of 17, #urdl 170E zte= peroxyergosterol FEAE FAF{AT
(Fig. 5.4~56).

olAel AY¥AN L B3ve nu FTE VE EAF 428 B
A4 CosHaO3%!  58-epidioxyergosta-6,22-dien-3-0l¢1  ergosterol
peroxide® 8¢l TR &9} 90

Ergosterol peroxide= Lasiosphaera nipponica,lzm Lepiota
americana,™ Cordyceps sinensis®® 5 B< fungusZ3E 2=
=

ol #E@Y £x wigy gz Rey=Hgoen, 4a A%
AAATANE wug v 93, ddxazg® 4P g guto)
g &8 5o o) glgo] nu HYUTh

Ergosterol peroxider A3lstg oz giAtslo] o AHEAY
P me gastel o8 4AEE Aoz Buse god'™ w4
A TFA Sporothrix schenckii®l ZREZRE HIH  ergosterol
peroxide® ©] ##79 EXd #Astw,® 2§ Dunaliella salina®}
plasma membrane® 28 ¥ E2]g sterol peroxide (ergosterol
peroxide, 7~ dehydroporiferasterol peroxide)¥ plasma membrane2]
GEade) BostE Aoz BuEe] gt
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6) 332 viel Fe5A
3t vz 4 ZAY Buz R spectrumdlA 3412 cm’ el
A O-H, 1692 cm™olA C=0, 1600 ¥ 1444 cm 'elA  aromatic
C=C, 1301 cm'e)d C-O o 71QeE FFE YJEAZ R
carbonyl”| & T dale dAleA AFELE FAHAE + gtk (Fig.

6.1).

EI-Mass spectrumol X m/z 168914 molecular ion peak M']
g2, 333 m/z 137, 109, 8194 EAo)2e2RH Z+z OCH;
[OCH3+CO}, [OCHs+CO+CO}7t 22l ¥® fragment ion peak& ¥#%
& 4 AN (Fig. 6.2).

'H-NMR spectrumo} A aromatic ring®l protong BH 386.799
A% J=72HzZ doubletz, @z 874090A€ J=72, 20HzZ
doublets of doubleto 2, B §7.419 A $¥ J=2.0HzZ couplingd}iL
2lo} Z}7F ortho, ortho-meta ¥ meta couplingdte & 2 F 3
o] 7t7+9] protong C-5, 6 2 22 ASAZT EE §3.820] “EHY
= singlet signalZ methyl ester®] protono® FAsAT (Fig.
6.3).

&3 BC-NMR spectrumol 4] aromatic ring®] 7118t carbon
o] $12257 (C-1), 11740 (C-2), 146.19 (C-3), 151.70 (C-4), 11583
(C-5) 2 12361 (C-6)SolA BEHD, 53] ©]&& DEPT 135
spectrumoll 4] CH carbon signale] 8117.40, 115.33 9 1236102 &
igol 9o AMdS RABFeFm vy, T ester carbonyld
carbon®] 816885 (C-7TNA, za]x olof Z¥3 Y+ methyl
ester®] CHs39] carbon signale] 85227 (C-8)dlA4 #ZFHI1 Ut
(Fig. 6.5, 6.6).

ojael 717184 Ay 2 EZdde) wuz FPE Vs 2AF
168, 222 CgHs04¢) 3,4-dihydroxybenzoic acid methyl ester2 2
QA AL

Autd oz H4d BASo|E F& Gy £t E ol FA7]
zZ %Y BFEFL NHAD Y AEL TetE Ao, Add
= rue 4 2A50 w¥A dh. 1 F flavonoid7h
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Rolu <=3t monocyclic phenol®, phenyl propanocid#, phenolXd
quinoneF = AAYs gd#lAd 9Jo™ lignin®, melanin® % tannin¥F
5% polyphenold E&olth #HEuAd EH T 2 74 F /ol dish
M 2go] Z dHso glon, gRE & EF4 gEide 2
dstg o}F Fals Ay £ g

= =2
Az sy Bde dUBgezt Wold4 % §elagic
acid),”” &} 91 2 & (magnolol), % & s

P T EE R
21

. e - . \128) .
(imperanene)’”” 2 B A =4 (roamarinic acid)'® o] A1

ek,

o
b=3
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Fig. 74-.1. IR spectrum of Compound V1
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Fig. 74-3. 'H-NMR spectrum of Compound VI (400 MHz, CD:0D)
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7 . 3FE IY FAEA

J

Fete V= 34 FA8 202 R spectrumol A 3420 cm ol A
phenolic O-H, 1596 cm o)A C=0, 1520 cn™'o)A aromatic C=C,
1288 ecmt SlA C-0O o) 7)A3E= Z ez 9o slEsAd OH

2~
=T
g 7He 3389e 248 F A0

=

-

+

El-Mass spectrum®] A m/z 178914 molecular ion peak [M'1E,
a8 3 m/z 163, 135, 117904 EApoleo 2% E 7hz CHs CHsCO,
[CH3+CO+H:0l7F &8 ¥ fragment ion peakES T2 & UG
'"H-NMR spectrumol} 4] phenylpropanoid% trans configurationdh=
proton®] Z}7} 8654 2 7519014 J=16.0HzZ A]Z doublet coupling
3tz Yok, E=¥ aromatic ring® protong RWA 866789 A
J=8.0HzZ doublet>Z 23 86984+ J=16, 8.0HzE doublets
of doublet2. &, % §7.079) 7%= J=16Hz= double couplingdlx
1, 3, 4- trisubstituted aromatic ring¥% & 4 o z2he] proton
2 C-5, 6 2 22 AFANRAY. T 82339 YEeltE signale
ketone®] Z3x o} Q& methyl protone 2 FA A} (Fig. 7.3). &
A BC-NMR spectrumd] Al phenylpropanoid® 2 %9 aromatic ring
o 71918t carbonol 812768 (C-17), 11526 (C-2’), 147.34 (C-3"),
150.09 (C-4"), 116.31 (C-5') R 12357 (C-6') §lA #&FHY 5
3] o] DEPT 135°spectrum® #=723 CH carbon signalel 8
11526, 116.31 2 1235722 F¥ o] 9o H&S S0EHH =2 3l
Y. Lo trans 2L e C-3 2 C-4 carbono] ZH7; 8116.57
7 51469494 B3 Yo, FI acetyl group?] carbon®] 8
201.6090 A, CHs signale] 827.00014 #=s3 9l (Fig. 74~76).
ojael 771 HA Ay 2 B wuz }FE VIe BEAF 178
B2 CoHip038) 4-(3'4’-dihydroxyphenyl)-3-butene-2-one2 <l
SR s A=

382 VI (34-dihydroxybenzoic acid methyl ester)® S}3tE VI
(4-(3'4’-dihydroxyphenyl)-3-butene-2-one)<  Phellinus ribis'® o}
A%k R Ad A ) A B alE o] dom, e
zymosan-stimulated RAW (PMN leukocytes)o] ™ & ROS (reactive
oxygen species)dge) vlwA g AM|BYS BRI RFH

=
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2. Bed 220 33t o) v JE
1) DPPHE oj &3 i3l 5d vixe 4%

B GE A EHA A st B4 HESZ AN
activity guided fractionation©] mg} 48L& 2418 Z3 MeOH ex.
7} Water ex. 2o} @43 240 4840 e MeOH ex.
& Precipitates, Water Insoluble fr., Water fr. ¥ Ether fr.2 = t}
Fol ghitst A@E AAStY E4& vERd Water Insoluble fr. R
Ether fr.o] o8t column chromatography® %5 HAIst5t. 2
Z3te] Water Insoluble fr.oZ¥E 3% AWt stghE e
I (linoleic acid methyl ester), 3% E U (palmitic acid), s+&E
M (linoleic acid)® 2Z¢] egosterold 33TEC FHAFE NV
(ergosta~5,7,22-triene-3-ol  (ergosterol)), &&E V (B8~
epidioxyergosta—6,22-dien-3-ol  (ergosterol peroxide))& L3131,
Ether fr2%8 2%9 Hed IFg=d g2 VI (
34-dihydroxybenzoic acid methyl ester)¢} 3SIEE VI (
4-(3'4'-dihydroxyphenyl)-3-butene-2-one)& AA . o5 7749
JgE g g s BEE DPPH W dAATdw
(electron donating ability, EDA %)o 2 &A% Az} A g FH7}
9] control®) FF%(control OD)E 50% #AA7)vdH Fas AMs
9 FE(IC)S 3% Axe o33 #Zr) (Table 3.1, 3.2).

At 98 BAFE [~ R ergosterolAl T2 SHF=
IV, Vo g3t 348 MeOH ex. 2 21 £3d WA E;}‘}ai
Ether frolAl @al& sl HFEA FFE VI, id ¥4 o
2 AR E otxmaNgRY S5 FAs A4S YehAn.

57)
e

B
1200

34-dihydroxybenzoic acid methyl ester®} 4-(3'4'-
dihydroxyphenyl)-3-butene-2-one’}  zymosan-stimulated RAW
(PMN leukocytes)el] @3+ ROS (reactive oxygen species)”/del] H]
2FE ol AHEH e BPvn Buded, F43 F4 FA &
T Ao R YERT

utd ol HuA EES FastARA JfEer] e
BEEAQ HAE T AT A7t ojFojAt & Ao AgHI
1=
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Table 15 Radical scavenging effects of compounds I ~VI from cultivated

fruit body of Phellinus linteus

EDA %
Sample
125 25 50 100 200 (ppm)
Ascorbic acid 18.68+1.95 28.49+5.17 43.18x7.79 68.15+£7.23 92.16x1.70
Compound VI 24.50+0.93 37.715+3.66 64.97+0.38 82.21+1.07 90.18+0.07
Compound VI 20.75:2.40 32.63+1.64 50.81+0.93 85.54+0.89 94.67+1.27
EDA %
Sample
625 1250 2500 5000 10000(ppm)
Compound I - 8.30+0.65 9.76+1.84 12.17+0.76 14.97+2.12
Compound I - 6012002 6.940.60 799010 12.00+1.36
Compound 1 - 8.09+0.92 8.90+1.18 10.32+1.77 11.89+0.18
Compound IV 6.23+1.26 8.28+1.12 13.28£1.70 14.34+0.94 -
Compound V 6.25+0.23 6.83+0.60 9.06+0.83 12.97+1.46 -

Compound 1 : Linoleic acid methyl ester

Compound I : Palmitic acid

Compound I : Linoleic acid
Compound IV : Ergosta-5,7,22-triene-3-ol (ergosterol)
Compound V : 58-Epidioxyergosta-6,22-dien—3-ol

(ergosterol peroxide)

Compound VI : 3,4-Dihydroxybenzoic acid methyl ester

Compound VI : 4-(3'4’-Dihydroxyphenyl)-3-butene-2-on

EDA(%)= (Control O.D.-Sample O.D.)/Control O.D. x 100
EDA : Electron donating ability

Sample O.D : A12& 713 Adde &7
Control O.D : A12 d4l MeOHE 713
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Table 16 Radical scavenging effects of compounds I ~ VI from cultivate
d fruit body of Phellinus linteus

Sample ICs0 (ug/ml)
Ascorbic acid 7.69
Compound [ 5519.68
Compound II 6554.77
Compound I 9651.71
Compound IV 1997.78
Compound V 2848.64
Compound VI 5.40
Compound VI 6.26

ICs : Required sample concentration (zg/ml) for 50% reduction
of 0.1 mM DPPH solution 1.9 ml

Compound 1 : Linoleic acid methyl ester

Compound II : Palmitic acid

Compound III : Linoleic acid

Compound IV : Ergosta-5,7,22-triene-3-ol (ergosterol)

Compound V : 58-Epidioxyergosta-6,22-dien-30l
(ergosterol peroxide)

Compound VI : 3,4-Dihydroxybenzoic acid methyl ester

Compound VI : 4-(3'4’-Dihydroxyphenyl)-3-butene-2-one
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2) LDL 23tdl vjq&= 43

DPPH® Ol ofsf ¢ d4itdt as&E Jepd S
e mA = 9%E S5 LDLY 3EE Mg ¥
8}3 Cu”'-induced oxidation® Al ¥ TBARS assayZ
3} 332 VIS LDL Atste] dis) of~zzwlart o £
Hakst AA =g EATH (Table 4),

o

Wl

L e
o ox

°] LDL

N
—_

A

Table 17. Effects of Compound VI from Phellinus linteus on LDL lipid

peroxidation
Sample ICso (pg/ml)
Ascorbic acid 387
Compound VI 2.34

ICs : Required sample concentration (pg/ml) for 50% inhibition of

Cu”'- induced LDL {mg protein) lipid peroxidation
Compound VI : 4-(3'4’-Dihydroxyphenyl)-3-butene-2-one

4. A7 A= I

olxAlE ddARoRE £¥AARH, AW 2 47 /A 4
o 2 2F Xad o)&H3 Au o] FolA NAF, 53] FA
52 W ARAA e o]&H e, FEo FHLHA AnAB RHUL F
NE 7] Eeo) olxFNE FES IR 2 A4 &

22 4880z AFFgE Hdde %*39] TG EEA
F48 F g8 AAAA A3 0F 26 ARFAE fud
T o) 2] A% SHAF G BF dFRA Biber TV A
53] ZHAR#Y ER5-S53E9 AlE g JZRLo] 9t Mud
7)ol Aolg FE AR B v U3, Ganote 5L F& 53Eol
Adxos AT Az AAE 2YER AR Qs do
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e Ae® BusAch Huang S92 37 5% 544 71, %,
#, 13 =Agd MDA ¥E7 Z7tE0, o]AL FasAL J3FES
WA Fed@ thg £E¢ T 4o o5 AU MDA &7 @&
e Ao Hol AR $Fo) ¢ AT 7149 Suetn
EaA L

¥4, Shan 57 AFTAC 8D ALZPEH HOE GFes A4

AEo) FAgaae o3 M A4S FEdta
a-keto acids 22 H0:9 2AAE
o] AP we = iy Bustgdon Park™e <14te] maltol 4
hydroxyl radical A7 7150 9% i3 &
ZA £#48 B5eE Zgo]
AR A o] FAirst o) #a A
2ol o3 4 AEe] AYS Fed EEE F AR

T3 GAERFA BHF A

°)
= = 12)
3, Lee 5V € Balo] o onA4e RUHYL, Kang 522 A%
==

T AEE AR

aABGAE ol A
A 55L& FAstd 94 A F4E FES 5, AEH
Aol MeOH ex. B A2 43 2
A7l At AxE A 2 A

RE T

b, 5% M E A3

QO

A 2B RE ALLF furosemider A o)A R ALEIIE oF
E2 Henle 18 48404 Na' 2 09 AFFE A8

&3e veag®

Q
—_—

5 Foste] 34 AEAL FET F oA EHA A
AA 2 A4 A3 MeOH ex. & sEH=
o) EHE furosemide Ty Hlm #HEF Ade oL Zor

(Table 5.1, 5.2).
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Table 18

Effects of methanol extracts from culiivated and natura fruit

body of Phellinus linteus on urinary volume of

HgClz-intoxicated rats
Group 0-1 1-2 2-3 3-4 4-5 (ml/hr)
Normal  1.49+0.37 0.60+0.49 0.67+0.40 0.74+0.67 0.60+0.34
N.C 0.45£0.12 0.16+0.08 0.20+0.24 0.38+0.04 0.42+0.06
P.C 1.27¢0.34°  1.30£0.26™  0.28+0.21 0.43+0.26 0.43+0.18
CPL 1 0.55:0.10 0.65£0.13"  057£0.12°  0.70x0.20 0.43+0.10
CPL I  0.58+0.02 067+0.15"  0.73:032°  1.03+035° 067015
CPL I  068:006° 080010 075:0.15"  1.03#0.15"  0970.15"
NPL I  0.22+0.16 0.78+0.25"  0.60£022°  063:0.15  0.45+0.31
NPL O  059:0.25 0.99+0.31"  060£0.32°  1.37+0.30™" 1.12+0.39"
NPL M  098+025°  1.42+015™ 082+034"  093:031"  1.456+0.17"

N.C : Negative control, 1 ml/kg/day
P.C : Positive control, 20 mg/kg/day of furosemide

of 0.056% CMC soln.

CPL : Cultivated fruit body of Phellinus linteus
NPL : Natural fruit body of Phellinus linteus

I : 125 mg/kg/day

0 : 250 mg/kg/day I .: 500 mg/kg/day
The drugs were administrated into po. after HgCl (2 mg/kg/day,
administration for 1 day.

Each value represents the mean = S.D. of 5 rats.

Significantly different from negative contro} :
* p<0.05, T p<0.01, T p<0.001
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Table 19. Effects of methanol extracts from cultivated and natural fruit
body of Phellinus linteus on fotal urinary volume of
HgClx-intoxicated rats

Group Total urinary volume (ml)

Normal 4.10+0.57

N.C 1.61+0.51

PC 3.72+0.63"
CPL 1 2.90+0.43™
CPL I 3.63+0.68™
CPL I 4.23+0.14™
NPL 1 2.68+0.64"

NPL 1 A67+1.14™
NPL I 5.60+0.22"

N.C : Negative control, 1 ml/kg/day of 0.05% CMC soln.
P.C : Positive control, 20 mg/kg/day of furosemide
CPL : Cultivated fruit body of Phellinus linteus
NPL : Natural fruit body of Phellinus linteus
I : 125 mg/kg/day O : 250 mg/kg/day IO : 500 mg/kg/day
The drugs were administrated into p.o. after HgCla (2 mg/kg/day, s.c.)
administration for 1 day.

Each value represents the mean = S.D. of 5 rats.
Significantly different from negative control :
T p<0.05, T p<0.01, 7 p<0.001
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Fig. 76. Effects of methanol extracts from cultivated and natural fruit body
of Phellinus linteus on total urinary volume of HgCly-intoxicated

rats

N.C : Negative control, 1 ml/kg/day of 0.056% CMC soln.
P.C : Positive control, 20 mg/kg/day of furosemide
CPL : Cultivated fruit body of Phellinus linteus
NPL : Natural fruit body of Phellinus linteus
I :125 mg/kg/day I : 250 mg/kg/day T : 500 mg/kg/day
The drugs were administrated into po. after HgCl (2 mg/kg/day, s.c.)
administration for 1 day.

Each value represents the mean £ S.D. of 5 rats.

Significantly different from negative control -
T p<005, T p<0.01, 7T p<0.001
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Table 20. Effects of methanol extracts from cultivated and natural fruit
body of Phellinus linteus on Na', K" and Cl excretion of
HgCly-intoxicated rats

Group Na' K’ Ccl

(mEq/1) (mEq/D) (mEqg/D
Normal 22.17+4.40 59.70+7.60 24.62+6.32
N.C 7.95:0.85 37.50+4.90 9.57+0.75
P.C 456+7.45™ 6270570 38.33+7.90™
CPL 1 10.27+1.02° 64.75+8.75" 8.50+2.50
CPL I 17.50+2.90° 53.03£7.94" 14.05£7.15
CPL I 1450151 4883+4.13” 10.70+1.88
NPL 1 25.30+4.06" 97.33+3.01"" 22.90+7.16"
NPL O 9.60+1.43 64.14+7.28" 9.95+1.47
NPL 11 6.53+0.40 46.30+4.20" 7952.25

N.C : Negative control, 1 mi/kg/day of 0.05% CMC soln.
P.C : Positive control, 20 mg/kg/day of furosemide
CPL : Cultivated fruit body of Phellinus linteus
NPL : Natural fruit body of Phellinus linteus
I : 125 mg/kg/day H : 250 mg/kg/day M : 500 mg/kg/day
The drugs were administrated into po. after HgCl (2 mg/kg/day, s.c.)
adrmnistration for 1 day.

Each value represents the mean = S.D. of 5 rats.
Significantly different from negative control :
" p<0.05, T p<0.01, ™ p<0.001
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Table 21. Effects of methanol extracts from cultivated and natural fruit
body of Phellinus linteus on serum chemical parameters of

HgCla-intoxicated rats

Group Creatinine BUN Uric acid
(mg/dl) (mg/dl) (mg/dD)
Normal 0.52+0.04 6.32+0.69 1.40+0.28
N.C 3.13+0.22 76.98+7.03 2.01+0.26
P.C 1.63+0.75° 41436457 1.56:0.52°
CPL 1 2.60+0.14" 72.90+14.16 1.63£0.15°
CPL 0 2.43+0.40" 61.70+7.36 1.58+0.56°
CPL 1 2.23+0.25™ 57.27+513™ 1.30£0.29"
NPL 1 2.83+0.60 68.23+10.97 1.73+0.06
NPL II 2.20£0.46" 58.10+13.61° 1.50+0.10"
NPL T 2.05+0.35" 53.90+4.53™ 1.30+0.28"

N.C : Negative control, 1 ml/kg/day of 0.05% CMC soln.
P.C : Positive control, 20 mg/kg/day of furosemide
CPL : Cultivated fruit body of Phellinus linteus
NPL : Natural fruit body of Phellinus linteus
1 : 125 mg/kg/day U : 250 mg/kg/day 10 : 500 mg/kg/day
The drugs were administrated into p.o. after HgCl (2 mg/kg/day, s.c.)
administration for 1 day.

Each value represents the mean + S.D. of 5 rats.

Significantly different from negative control :
P p<005, T p<0.01, T p<0.001
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Table 22. Effects of methanol extracts from cultivated and natural fruit
body of Phellinus linteus on kidney and spleen weights

Group Kjdn.ey/Body Splt.een/Body

weight(%) weight(%)
Normal 0.97+0.08 0.31+£0.03
N.C 1.24+0.06 0.32+£0.03
PC 1.10+0.12° 0.31+0.06
CPL 1 1.20£0.10 0.35+0.01
CPL 11 1.15+0.01" 0.32+£0.01
CPL I 1.09+0.08" 0.31+0.02
NPL 1 1.18+0.03 0.34+0.01
NPL II 1.1420.02" 0.32+0.04
NPL I 1.12+0.02" 0.31+0.03

N.C : Negative control, 1 ml/kg/day of 0.05% CMC soln.
P.C : Positive control, 20 mg/kg/day of furosemide
CPL : Cultivated fruit body of Phellinus linteus
NPL : Natural fruit body of Phellinus linteus
I 1125 mg/kg/day T : 250 mg/kg/day MM : 500 mg/kg/day
The drugs were administrated into p.o. after HgCl (2 mg/kg/day, s.c.)
administration for 1 day. -

Each value represents the mean £ S.D. of 5 rats.

Significantly different from negative control : ~ p<0.05
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