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Study on Functional analysis, effects and
Diversifying Artificial Media of Phellinus spp.
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SUMMARY

I. TITLE

Diversified artificial media for cultivation, functional analysis, and effect of
Phellinus spp.

I. OBJECTIVE AND NECESSITY

The number of mushrooms on Earth is estimated at 140,000, yet maybe
only 10%(approximately 14,000 named species) are known(Kirk et al., 2001).
For millennia, mushrooms have been valued by humankind as an edible and
medical resource. Phellinus spp. is known approximately 220 species and is
found mainly in tropical America and Africa(Dai et al., 1998). In Korea, it is
distributed into 7 species and commonly referred to as Sanghwang. Phellinus
spp. is a fungus belonging to the Hymenochaetaceae basidiomycetes(Jung et
al., 1994). Many kinds of Phellinus spp.le.g. Phellinus linteus, Phellinus
igniarius, Phellinus pini, and PFhellinus hartigii, etc.) are known and they
have a variety of medicinal effects(Lee et al., 1996; Rew et al., 2000). Among
them, Phellinus linteus and Phellinus baumii were approved for application as
a functional food by Korea Food and Drug Administration(KFDA, 2003) but
Phellinus gilvus is not get an approval. Phellinus linteus and Phellinus
baumii has been well known as one of the most popular medicinal mushrooms
due to its high antitumor activity(Ikekawa et al., 1968, Han et al., 1999) and

safety of acute oral toxicity test(Han et al., 2000).

Phellinus gilvus also has notable biological activities such as antitumor
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activity, free radical scavenging activity, and proliferation activity of the
human fibroblast cells. It, however, did not report about the difference of
composition, mineral contents, anti—cancer activity, anti—oxidant activity with
those of Phellinus linteus and Phellinus baumii.. It also did not report about
the difference safety of acute oral toxicity test. Furthermore, it is cheaper
than the other Phellinus spp. because of very short growth period to harvest
fruit body within 3 months unlike the other Phellinus spp.. Therefore, it has a
possibility which can be developed as a functional food and livestock for
industrial application in future. Therefore, the present study is aimed to
investigate various biological activities of /Phellinus. gilvus extracts for
development functional food, food, beverage and biological products. In
addition, we optimized the artificial cultivation of Phellinus. gilvus by using
various kinds of tree and their sawdust. As the result, the cultivation on

these sawdusts were successful in mass production of the mushroom.

III. RESULTS OF THE STUDY

1. The purpose of this project is to compare the morphology, general
composition, elemental composition and mineral contents of Phellinus
linteus, Phellinus baumii and Phellinus gilvus. In the scanning electron
microscopy, Phellinus gilvus and Phellinus linteus had a similar shape. In
the elemental composition, all of the three Phellinus spp. showed similar
percent for the analyzed components. In the general composition, the water
content of Phellinus linteus, Phellinus baumii and PFPhellinus gilvus were
13%, 15% and 10%, respectively. The dietary fiber of three Phellius spp.
showed more than 30%. The range of vitamin C and protein content was
15~21% and 3.63~3.73%, respectively. In mineral analysis, Phellinus

baumii of the three Phellinus spp. has the highest calcium
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concentration(1,135 ppm). From the above results, PFhellinus linteus,
Phellinus baumii and Phellinus gilvus did not show any differences in the

general composition and elemental composition.

2. This present study was undertaken to investigate comparative antitumor
activity of water extracts of Phellinus gilvus(PGE), Phellinus linteus(PLE),
and Phellinus baumii(PBE) in vitro. The anti-tumor activity in the present
study was evaluated by sulforhodamine B(SRB) and microtetrazolium(MTT)
assay in terms of cell survival level. The tumor cells(sarcoma 180 and
P388) were treated with PGE, PLE, and PBE(75, 15, and 30 pg/ml) and
Doxorubicin(DOX)(0.001 ~10 mM). The results showed that DOX, PGE, and
PLE inhibited proliferation showing a dose—dependent manner against both
tumor cells. However, PBE was inhibited by the only 30 pg/ml in both cells
proliferation. In conclusion, all of PGE, PLE, and PBE used in this study
have shown anti—tumor activity against both sarcoma 180 and P388.
Among them, PLE was the most effective in anti-tumor activity against
sarcoma 180(P < 0.05) and PGE was against P388 in SRB assay. PLE,
however, was against P3838(P < 0.05) in MTT assay.

3. Extracts of many Phellinus spp. by hot water have anti-tumor activity but
little is known regarding the optimum condition for hot water extraction for
the antitumor activity of the Phellinus gilvus. Therefore, in the present
study, response surface methodology(RSM) was applied to predict the
optimal extraction for /Fhellinus gilvus using hot water. To monitor the
effect of the extraction times(8, 10, and 12 h, X1), temperatures(80, 90, and
100C, X2), and water to sample ratios(W/S)(10, 20, and 30 m¢/g, X3), a
central composite design was used. The dependent variables are anti—tumor

activity(Y1), total sugar(Y2), and reducing sugar(Y3). In hot water
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extraction under pre-established conditions, the correlation coefficients(R2)
of the models for Y1, Y2, and Y3 were 0.9578(P < 0.01), 0.9276(P < 0.01),
and 09R832(P < 0.001), respectively. As a result, the optimum water
extraction conditions for anti-tumor activity, total sugar, and reducing
sugar have been predicted for each variable as being 10.40 h, 98.2C, and

22.9 ml/g, respectively.

4. In the study, we compared Phellinus gilvus grown on the 5 type trees and
sawdusts on general composition, total carbohydrate, reducing sugar,
anti-oxidant activity and anti-tumor activity. Among them, Phellinus gilvus
grown on the tree have more nitrogen than that sawdusts except Acasia
tree. Hydrogen also was similar results shown in nitrogen. However, in the
case of Carbon, all treated Phellinus gilvus showed similar results. In the
case of total carbohydrate, Phellinus gilvus grown on Apple tree sawdust
had the highest total carbohydrate among ZFhellinus gilvus grown on
various trees and sawdusts. In the DPPH assay and Xanthine oxidase assay,
Phellinus gilvus grown on Mulberry sawdust, Oak sawdust, Acasia sawdust,

and Acaric tree showed strong anti—oxidant activity.

5. To reduce of side effects induced by anti-cancer drugs in body, we
examined the possibility of Phellinus gilvus extract(PGE) as an adjuvant of
anti—cancer drug. The work was used by SRB and MTT assay in the
P388 and Sarcoma 180 cell lines. As the result, anti-cancer activity of
Doxorubicin(Dox) was increased by the combination with PGE. The study
strongly suggested that PGE may use as an adjuvant of anti—cancer drug,

doxorubicin.

6. This study was carried out to investigate the acute oral toxicity of a crude
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extract derived from fruitbody of PGE using male and female SD rats.
Groups consisted of five male and female rats were treated with a single
dose of the test substance intragastrically at 0, 500, 1,000, 2,000, and 5,000
mg/kg , respectively. Clinical signs, body weight change, and food and water
consumption change were observed for 14 days after administration. No
mortality or abnormal clinical signs in animals were shown during the
observation period at the dose used in this study. Also there was no
difference in net body weight gain, water and food consumption or gross
pathological findings at terminal sacrifice among the groups of rat treated
with different doses of the test substance. The results suggested that acute
oral toxicity of PGE in rats is very low at the conditions employed in this
study and LDsy of PGE was estimated to be over 5000 mg/m¢ in both sexes

of rats.

7. Compared to saline-challenged rats, rats exposed to 50 pug intratracheal
lipopolysaccharide showed an increase of total white cells(from 0.3 x 10° to
2.4 x 10, neutrophils(from 0.09 x 10° to 1.8 x 10°), the levels of tumor
necrosis  factor(TNF)-a(from 200 pg/m¢ to 1200 pg/mé), and
interleukin(IL)-1f(from 220 pg/ml to 650 pg/m¢) in the bronchial lavage
fluid. However, after pretreatment with extracts of Phellinus gilvus and
Phellinus baumii, the total white cells, neutrophils, and the level of IL-1a
in lipopolysaccharide-challenged rats were similar to those in
saline—challenged rats, except for TNF-fi. The results indicate that extracts
of Phellinus gilvus and Phellinus baumii may be useful in preventing acute

pulmonary inflammation in human diseases.

8. The purpose of this study is to examine the elemental compositions,

antioxidant and antitumor activity of water, 20%, 40%, 60%, and 80%
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ethanol extracts obtained from the fruitbody of Phellinus gilvus. In electron
donating ability test, the strong activities more than 709 were observed in
80 ug/ml of 20%, 40%, 60% and 80% ethanol extracts from the fruitbody of
Phellinus gilvus grown in oak tree and oak sawdust. The antitumor
activity was evaluated by sulforhodamine B(SRB) in terms of cell survival
level. The tumor cells(sarcoma 180) were treated with various ethanol
extracts(water, 20, 40, 60 and 80%). The results showed that all extracts
inhibited proliferation showing a dose-dependent manner against tumor

cells.

9. The comparison of potent immunomodulating activities of polysaccharides
isolated from Phellinus spp., Phellinus linteus(PL), Phellinus baumii(PB)
and Phellinus gilvus(PG), on cellular immunity were investigated in the
present study. The results showed that all three kinds of Phellinus spp.
could stimulate the proliferation of murine splenocytes, and PG has more
powerful stimulating activity than other Phellinus spp.. Furthermore, PL and
PB significantly increased the proliferation of the mixed splenocytesin a
concentration response manner, and the stimulating effect of PL was
significantly higher than that of PB at all concentration used in the present
study, but no stimulating effect was found with addition of PG. The
phagocytosis of both peritoneal macrophage and RAW?264.7 cells were also
increased in the presence of PG, PB or PL, and the stimulating activity of

PG was higher than that of PB or PL at all concentration tested.

10. In the research on the diversification of cultivation nature of Phellinus
spp., Fhellinus baumii and Phellinus linteus were obtained from
Department of Applied microbiology, Rural Development Administration.

and Non-gong agricultural products company. Phellinus gilvus was
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11.

12.

obtained in the first year of our research. Phellinus baumii, Phellinus
linteus, and Phellinus gilvus are now cultivating and managed in the
cultivation farm of Gyungsangbuk Do  Agricultural Technology
Administration. These mushrooms were compared by the morphology in
the electric microscope. Microscopic analysis was performed on Phellinus
gilvus, Phellinus baumii, and Phellinus linteus, they were similar but
showed a little differences. Shape of fruitbody and fine structure of
basidiospore  was investigated. 1) Phellinus gilvus, Hymenial pores are
8~9 pores per 1 mm, round shape and their size is 0.05 mm. Basidiospore
is egg-shaped and its size 3.3 x 25 wm. 2) Phellinus baumii, Hymenial
pores are 7~8 pores per 1 mm, round shape, their size is 0.07 mm.
Basidiospore is egg-shaped and its size is 3.3 ~ x 25 mm. 3) Phellinus
linteus, Hymenial pores are 8~9 pores per 1 mm, round shape, their size is

0.08 mm. Basidiospore is egg-shaped and its size is 4.0~ x 3.3 um.

Present experiments were conducted to determine the possibility of
artificial culture with oak sawdust block of Phellinus gilvus mushroom,
Mycelial growth in sawdust(Oak 90 + rice bran 10, V/V) after 25 days. It
took 12 days to make fruitbody from burying of sawdust block to pinhead
formation. The fruitbodies produced the total fresh weight 577 g(dried

weight 97 g) in a block.

Physico—chemical analysis of medium resources, Natural property
investigation on each strains : Chemical investigation showed us almost
similar value of T-C percentage which was 53% T-C of oak sawdust,
55% of mulberry sawdust, 50% of elm sawdust, 51% of acacia sawdust,
54% of apple tree sawdust, and their pH value which was 59 of oak

sawdust, 6.4 of sawdust, 6.8 of elm sawdust, 5.8 of acacia sawdust and
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5.3 of apple tree sawdust. It is weak acidity for oak sawdust, apple tree
sawdust, neutrality for mulberry sawdust and elm sawdust. To study for
the possibility of artificial cultivation of FPhellinus gilvus, we investigated
Phellinus gilvus mycelium cultivation status with 5 kinds of sawdust or
material lumber. It took 2-times longer period of 54~63 days on
cultivation with material lumber than 27~33 days on -cultivation with

sawdust until completing mycelial growth.

13. The present study was carried out to investigate the preventive effect of
Penicillium citrium by backfill(sand and granite). The result showed that
the use of granite was 3~5% infection of Phellinus citrium. However, the
broken stones showed no infection of this fungus. The chemical properties
of broken stone was pH 84, showing alkalinity. The sand and granite
were pH 6.1 and pH 7.5, respectively. These did not have heavy metals
such as Mn, Fe, Pb and As.
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H L Phellinus linteus®t Phellinus baumii~= 7] 52X E 02 3o o ok
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A EFe &l digh drRkgdEe AO.A.CH(Official Method  of
Analysis, 1980) 2% 28ttt Alge 4= 4 2 &g B ol &st
o] AH B4 A2 (Fibertec System, Sweden)® ZA3Att & ZHH
BZ=A7](Kett, FD-240, Japan)® 33 Z=A&x, =%
Kijeltec-1035(Auto Sampler System, Sweden)& Al&3lo] AdwWH oz FH 4 &
g5 73 dd AF 6255 ¥ote] AFEsth =
A.OA.CHel w2} =743 tH(Official Method of Analysis, 1980). 2ol A+ A
ZE T g-amylaseE 7}3le] #E Ed A 158 7t¥9AE & 02 N fAHpH
155 7Fetar fAE A efste]l 40TCelA 6A1ZF 7hslatdnt. B4 g T
AEES vtetel Takd F dAwobRl(Sigma, P8096)S 7hetel 40Tl A 1

AR skt Zell7b 2 wbg el 95% ol'®tE& Zhske] 1A13F F%t A

A

40{1

AR ARES AR B84 AABLS 3000 rpmel A 2087 A4 Felste]

F Aol elstdlth FARL SRS ST F 3000 pmel A 24

A

gt HHEES 100CAA HAxste] &84 2 o] fr(insoluble dietary fiber)=

ataL, Fes o= 95% ol'eS 7hsto] 1ARbsst AAAAA d4E =S
A4 ek 5 Azt 7FEA Aol A fr(soluble dietary fiber)® sl =&
4 R 7FEA Aol FAE & Aol r(total dietary fiber)F o= 83
.
o A2 EA
AT AEFH ARl e da 24NE Alastaua AxE ASHAE &
3 7

of Z}7bel ZEWMA EFUEEE 3 oA 1 g& 27 A
3o 2 HE Elemental Analyzer(FISONS, EA 111005 A H+
o} carbon(C), oxygen(O), hydrogen(H), 2] i nitrogen(N)S A ZFE2A35}o] 1]

W& tH(Harper %, 2001).

% RAAEY ¥4

_55_



Al
vessel §7]o #H3to] HNOs L%, MerckAl GR Grade) 5 mb& 7kst 5 vl &
A AEE 100~150TelA 7Hdstdnt o] AAS F3f 4AbS ¢hds] del ®Bd
thg ol7]el thAl HNOs 3 m¢# HCl 05 ms Fskel wilg @i 7iqhdel =
100C F-<olA abF Ax 7tdsisdn. 8715 9d3s] A3 o5 vAE da A
27F ghds] Abell He S #% v vHE A AdEll A Atel 1 ml AR H
= WA gAl HEEdth SRR 34 (x100)8ke] ICP 41 7] (Jobin-Yvon,
JY 38 Plus, France)E& ©]&3 ICP-AESS Z calcium(Ca), magnesium(Mg),

zinc(Zn), copper(Cu), ferrous(Fe) 18] phosphorus(P)& 2Z}z} wWlu FA135H%
=
v, BAAE

Al Ere] AEFM Al Mg ANk, FU1AE R dawAel digh SASA
2] 48 SAS package(SAS Ver. 6.12, SAS Institute, 1996) o] &
of variance(ANOVA) &-& Student t-testZ ©]&3lo] P < 0.05 ©]3te FoA

T EAIEHA Apolm Q1A A
2. AEWAN EZH(Phellinus linteus, Phellinus baumii 2 Phellinus

gilvus)¥ AAA @FFEEY FLEH, FULE 2 A AF 39

H] o

VAo AME3 Phellinus linteus ¢ Phellinus baumiis= E L oA A )

7 3AAS FH Wol ol & om Phellinus gilvust 3708 B<b Fuhul Ao
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(PGE)< 0.22 ym membrane filter(Millipore Corp.,
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USA) o33t & o35 -& glucoseE 7|52 2 3+ anthrone W (Bucci %, 2003)
o wet FEE FAHs sE AAsAY. AAH#E9 Hi FX+ rotating
vacuum evaporator(modulspin3l, Biotron, Korea)Z ©]&3}¢] 30 pg/mlE A Z3}
1 o] E Phosphate Buffer Saline(PBS)dl Z}ZF g|Alsle] 15 2 75 pg/mlE AZ
st ddA el H54FH]21(DOX)(Adriamycin Ildong Pharm., Korea)®= PBS9l

84 ste] 10, 1, 0.1, 0.01, 2 0.001 pM F=2 AZso] 2F A7A 4T B

. Al g

B AFo| A AFEH sarcoma 1803 P388D1¢Y F /M9 FHHAE w19~ &

|52 St A 72 (KOREAN CELL LINE BANK)o| A & wkgit),

[e]

of\
O
X

THAET vt 2 FHXE Y3 wX= RPMI 16408 o] &3 om fetal
bovine serum(FBS) 10%E 3 7}s}al, penicillin®  streptomycin®] 22+ 10,000
units/m¢ 9} 10 mg/m¢ 4191 wleFN o Z tissue culture flask 25cm’E A}&3}o] 3

7T, 5% COz A EMF7Io A uf gttt

t}. B-glucan® &=F &3

AEZHA FF3E AAA dFEFEFE0 s 53
kit(Wako pure chemical industries, Ltd.)Z o] &3le] =A35A . AlEE 100 mg
S Fote wEl=F3te] gl 75 15 mloll ¥ % 6,000 rpmell

A 3083 94 EEste] S48y A3 H2 Endpoint WHoZ 31
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o AR 49

F kg2 8 F=4 A X 3 PLE, PBE, PGE ¥ dAdZ DOXE Al
4 A== sulforhodamine(SRB) B(Kim &, 1996)¢} microtetrazolium(MTT)
assay(Mosmann &, 1983)& ¢kt wgste] th3 o] Adstdrt. ¢4 SRB

ke
o,

HE T THAELSF7 2 welld 1907F S =5 96-well plated] HF 3 & 244
oEek witsta Z AlFELS JES 4821 <k F7F wigsian 4 F

A 50% trichloroacetic acid(TCA)E F7kste] 4T H 2412 &t A4S
Al Sael 53 FAlste]l nA S AASATE FEAEA 04%
sulforhodamine B(SIGMA)E ©]-&3}o] 307 &< Ao d4& AAg =

base(10 mM, pH 105)5 F7tate] A& FEA Lt FAd G NS =
Atk MTTH2 welld A < 53 /W7F H== HFetar SRBH = 2] ol

& dol mg 74 AdeEdE HTeAH 45 F 44 T wFE 2
3

i

ftlo

H ©o

el FnE ¥

—-(4, 5-dimethylthiazol-2-y1)-2, 5-diphenyltetrazolium
bromide(MTT, SIGMA, USA) &S well @& 50 w4 7kate] 4A2F F<k of uj
Fetrar, HigFel v 5 7} wellel A Fo ZA wiAE AASAY. HE2
DMSO(dimethylsulphoxide) & well ¥ 150 & 7}5}9] formazan crystals =
AAT. SRB ® MTTHAA A% cell plate S  microplate

reader(VERSAmaxTM, Molecular Devices, USA)E ©]&3}4 490 molA I &

FEE SASAT. TS MEE sk A dEAe anE Hrslr] fsked Al
FEFo AL AFEAS AXT welld] FHEZ ATEES AXEA Fe S
Az welld 322 UFro] %= el o EAE4LS SAS statistical

package(release 8.1 SAS Institute Inc., Cary, North Carolina, USA)E ©]&3}
ANOVAE AAjstar o1 o] 52 P 0052 s sl

3. Phellinus gilvus AA A9 FE5E 3 434 2 43

7 gase 27
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gatsls e o 2 1 1-diphenyl-2-picryl hydrazyl(DPPH)e th3lt 3= o5
A8k Zb A& 4 m(1,000 pg/mOol 15x10'° Mol DPPH 49l (absolute
|
oS 520 mell A &3 =(UV-spectrophotometer, Beckmann)E =73 33ith. dxA}
Tole e 100-(AM& H7be F3E/A8 FAR7E e F35) x 10002 YER
ATt

Ni
ok

methanolel &3]) 1 mE 7}8tx, 107 JE3s & Ao 30% Tk 4

3 gy =3

BoaAgo| A AFRE M EF2 sarcoma 180 v~ fd 24 MEFE
St A 2P (KOREAN CELL LINE BANK)oA E<F dkort) FdAESF

g 2 fAE 93 HiARl= RPMI 16402 o] €39  fetal bovine
serum(FBS) 10%E #7}staL, penicillin® streptomycing 100 units/m¢ €+ 100
ng/mee] =7 HA wFdo] Hrtetdrh. GAIEE tissue culture flask 25 em’
& Ab&ete] 37CAAA 5% COpy MEMF7NA vigstAtt. FAdx=a DOX9

A247 A=+ sulforhodamine B(SRB)(Kim 5, 1996)& W& &to Al st3it.
SRBY S F ZUAMEZSF7F ZF welld 10717 5 =2 96-well plateo] HEd =
2407 S}t wj st 2 A EEE HEse] 48R3 ¢ F7F widsk . 2
F A Eo 50% trichloroacetic acid(TCA)E F7}sle] 4C % 2417 F<oF 1A
= AN, STl 53 FAlste] agels AlAGA FA|3Eol 0.4%

sulforhodamine B(SIGMA)E ©]-&3to] 304 &<t A2d dMS HAAS § Tris
base(10 mM, pH 105)& F71ste AES FEAET AMEH GAAS =9
A 7 8} A ¢} SRBH ol A SRR cell plate =& microplate
reader(VERSAmaxTM, Molecular Devices, USA)E ©]-§3}o] 490 mmoll A = &

Y= Z4aAt. TG ALS U@ NGELY 20 Beks] gskel A

>

EAS A3 welld] SHEE AIAELDS HA5HA e &
Z7 well?] FFE=E Yol %2 UERNAT BAEA LS SAS statistical

package(release 8.1 SAS Institute Inc., Cary, North Carolina, USA)E ©]&3}4
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Table 4-1. Central Composite Experimental Design for the three Independent

Variables
Run Time(hr) Temperature(C) W/S(mt/g)
(X1) (X2) (X3)
1 8(-1) 80(-1) 10(-1)
2 12(1) 80(-1) 10(-1)
3 8(-1) 100(1) 10(-1)
4 12(1) 100(1) 10(-1)
5 8(-1) 80(-1) 30(1)
6 12(1) 80(-1) 30(1)
7 8(-1) 100(1) 30(1)
8 12(1) 100(1) 30(1)
9 8(-1) 90(0) 20(0)
10 12(1) 90(0) 20(0)
11 10(0) 80(-1) 20(0)
12 10€0) 100(1) 20(0)
13 10€0) 90(0) 10(-1)
14 10€0) 90(0) 30(1)
15 10(0) 90(0) 20(0)
16 10€0) 90(0) 20(0)
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SAAT. A7) AA del A Az ASHA ¢ FEE 200 @E AJEE A
k0.1 g FER/76% 34 1 ml

o
ofs
o
32
o

FFAEAZ 620 molA FHEE =

SAsEAT A7l A el A Az AEHA ¢ FE= 500 plE DNS A oF

05 meet ekt EdES o8 ot Jhdstal, R E=AE 575 molAd F

e
o
o

DPPH assay+= =& 9| free radical scavenging activityS =A3t= ®

Standard® ascorbic acidE AF&TH IAEZHA 10 7HA] AHE &9 dFFEE5S

S|
= ! 95% ethanol : DPPHE 1: 1! 050 &2 WES AT A0l A 20

Al
o

o

T AR EAZ 517 moll A FHEE SFASAT

a7

o
FAaL s

g

Al. Xanthine oxidase assay

)

&

Xanthine oxidase assay: Al & 29| free radical ¢ AAIA =S H7}
t}. Standard=® ascorbic acidE AF&3th AEHA 10 7HA A ES G 7

A
o2 250 wg/mlE 0.1 mM PBSE o]&3le] 343t} Xanthine 100 w, Al dE&E

MN

_4

100 pb, 2] buffer?} Xanthine oxidase®] %S Zd3dte] & 2 mE Z A3}

2YYEA 205 molA 320 YL SR

o). HAF %4
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BCA assay:s @ Ao 93] Cu*'7F Cu'® S5 o] 2 Mo A wemoz
9] W3lE A3t} Standard= BSA(Bovine serum albumin)E AFE3ITH A5
WAl 107HA A8 E 2SS DW=E 1/108 4 3kth. BCA working sol. @ sample

2 819 W&E £ F 37CAA 087 WeANTh BHPEA 562 molA F
= 2459,

A FFEHEA

Forskd o MTT(Microculture Tetrazolium)® @ SRB(Sulforhodamine B) W
of ¢fste] 4= = 3drt.

ot

6. 2R EFW A (Phellinus gilvus) .25 H Wit g Ao F£E27 7)|&9)
Ao i3 A3 AR

oko] Aol 7]%3 MTTHI SRBYE o] &3to] doxorubicin® w&7%
WAl A FEEo s J548S A8
7. 2 FZ Y A (Phellinus gilvus) 25 Y F&3 g3 A9 SAAE

7h A E

2 Age AMES FES 7 257k dH 25vkE] F 50vkE] 9] 459 9
Sprague-Dawley ratZ Fath A8 dUl&x7F 23+3 T, HJUlF%E

= 50+10%, ¥7|<3S 13~17 times/hr, & 300 Lux® noise: <50 dbZ 2

ol
rlo

o] &

dd 109 Fot 317178 7F3 k. Rat: polycarbonate cage(28 cm x 42 cm X
18  cm)ollA AFSslg e AlEE Samtako Bio KoreaolA &kt "=

A5 FEAAT,

Ho
il

rlo

=]
=
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4. AdEA9 £H (PGE)

AREY AN HEAENAL AAAE FFugon] o FuAE Frt

LERt A &g oz A Aolth(Jo &, 2002).

o A3 A

ZF F71 25 vhg] z2el 4A 25 vy AEE 10 7 groupl® LT

WA ZE 2Fe SrkeElR Aol HAth 19 ¥ O R PGEE AT Foldhe
E 5000 mg/kg , 2,000 mg/kg o2 FUE o] &35te] Ul Sglch AW

Fo] ¥ clinical signsS 12A]7F §oF ##A3sta 149 Tt XA R E #2319
t}. Body weight, AR & Z12]3l S5 %S PGE £ & wld 548 9 A
3 vhx| 9 2 5 mg/kg of ketamine HCIZ HFAME 3 Fo] 7S 2 A5}
ZA9o W ddis #EAY. Frie] #F#ELS heart, lung, liver, stomach,
intestine, kidney, adrenal gland, spleen, ovary & testicleg #2353}t Body
weight, Food, 18] 3 water consumption changest®= ANOVA(Dunnett's test)S
SAS program(version 8.1)& ©o]&3le] EA31th BA A Aol= P ( 0.05¢
oA Fold FFE Bt

8. Phellinus gilvusZ2% € GG E o] &3 7] 5A A

(REAQNM JAEHA ALA ] e+ FE=°] 4 £F7] 9

24 ntg]e] ~AxZgl-%¢(Sprague-Dawley) RES 37§ 1F 02 yo], T
T2 A AAd4-E, AdT1S 50 uge LPS(lipopolysaccharide) &, A3 2

A7l A Bangk WRlel weEk deFEes Alxshdnh AEFH A AL A

BN

rr
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gk & 50 pgel LPSE HES 7|#AA o Fofsto], 7]dA] 4

Foq
ZHo A W =2 =AU HKwon T, 2004). Mo = FA 557
oj
=

ool

Y. Al EZ 53

24 upgle] A2 -ET](Sprague-Dawley) REE 3709 OFo 2 5o, o

Zoe AYY Hd4E, AdT 12 50 wugel LPS(ipopolysaccharide) &, A3

\)

= A7) Aol A Az AEHA A dF FEES FAAT F 50 ue

o] LPSE HEQ] 7|#A o] Folsto], 7|¥A] ArEHel A Al Az A Alol

E 3719l Tissue Necrotic Factor(TNF)-a¢} Interleukin(IL)-1f2] A A& =4

S THKwon 5, 2004). 3" 7] #AA] NS 107 59 4ToA 350 g2 A E 2

s ¥ AFAE S AA 20T Bastgl o, ALl EZI(TNF-a¢t IL-16)
H

32 §AAFgAGETFEAY I E(Enzyme-linked immunosorbent assay

9. Pellinus Baumii, Pellinus gilvus, 18 1 Phellinus LinteusE2+% ¥ &%

GRAE o] &% 7 eAAFT A7 (@A FEE AT AFEA v )

7h SE R AEF

=
o3l
>
e
ShiA
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=
>
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>
—
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rr
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of A SD ATt CHAEF)(HEEWA FAT BN FUsAT

ANAEFS] DFE RAWGATS BRALFLANEEUA F2T AAT)0
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. A

H A EZo]  wjke RPMI 1640 ®l#(10% fetal bovine serum, 2 mM
L-glutamine, 100 wunits/m¢{ penicillin, 0.1 mg/m¢ streptomycin, 50 uM
2-mercatoethanol, 1 mM HEPES ¥3hHE A&l o A2 M Eaf o] A& %
RPMI 1640 ®jA]oll&= 2-mercaptoethanols #7l% A ¢kttt RAW264.7 AlE+=
5% oltstetaet x5t 575 e 37C gl el A mi ek, v 2-3Y
ohh M EFE7F 1 x 10° cells/meo] HA REZ Ao FS s F3U)

o BEAFH AAEE ol&F AXJAE 7sAE

Peritoneal macrophage?] #2] : AEZS COE o] &3}o] oAl AJ71 T EHLo
s da HHE 70% olAx e 4FR 45353 Cold PBS 20 mls FAF
7|® el Bio FAHTE 5&3F BHEE mpARA G & FA R B A PBS
£ 3438te] 1,200 mpmolA ¥4l #E8te] macrophageE Atk Ao
macrophageE RPMI 1640 medium®l 5x10° cells/m( & 2331 A3 2 Hxo] A1

=d& Asta 12-well plate FolAl wigatalt. 2443 goF Wit § HES

-

Aol AAAMAT F 1 mm blue-green FluoroSpheres”} 0.03% S ©] 9= medium?l
753t incubation $F $ PBSZ 1 YA M AT M2 & A2 AXHEgd
S flow cytometryE A}83Fo] FL1(green fluorescence) @ & #2181 th,

2t RAW264.7 Al £ & o] &3 AYJAE 7| 5AE

RAW264.7 A X E RPMI 1640 mediume] 5x10* cells/ml2 @331 A2
]_

!

o ANF=4E ATstal 6-well plate Fol A wiFetth.  24x]2F &< vk
A Aol AA Byslel AMHE T 1 um blue-green FluoroSpheres”}t

3% E°] 9 mediumol A 75%7F incubation 3 ¥ PBSE 1¥ 94 A& &

Fl
i

52

A F de MEHAHNS flow cytometryE AFE3Fe]  FL1(green
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10. Phellinus gilvus®
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Table 10-1. Treatment method of experimental group

Day Treatment
A7 (NC) 1 Basal d%et
- 2 Basal diet
(n=15) 3 Basal diet
H22E) 1(B-1) Basal diet + CCly
B 2(B-2) Basal diet + CCly
(n=15) 3(B-3) Basal diet + CCly
A2 (C) 1(C-1) Basal d%et + Extract + CCly
B 2(C-2) Basal diet + Extract + CCly
(n=15) 3(C-3) Basal diet + Extract + CCly

11. Phellinus gilvus AL A ZHEH A0 IFAHAE o] &3 7| TAHAAEY ¢4A
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17131 A AbeE § Aol A4S Al

2% AAE AESn Aol ¥4 F Ay a2 28 AFsA

B s o Zwr A% bES Sehol=F ek (slide glass)® oA

Hozxs e T 10mM#EFY 10 mM 1A S (pH 7.0)& 7hsta, o] 7)ol

05% Eg¥E X-100(triton X-100)& FH7bste] 283 A2 $ 20,000 rpm, 30
o

B2 A48 sk QURYse] e 4Eae 2rsdow Agadrh

(e

9. BerelA s FagolAY Eax BAH S

A M AkkE&A(pH 7.0), 2 mM WEFeA] == 2 mM FAE2 01w,
0

1 m BT AA el Axd vpEdESHA ALA e de FEE

0.1 meE FH7bste] 37CelA 40&3F wiFet F 90T FEFolA 1023 A3
Uh 2000 xg, 1043 AAEY stdvh 47 94 E8stel €2 45 01 ml

o OPD(O-phenylenediamine) &< 0.75 m(ZS Y i 3087 37ColA wjd3t &
01 N €4k 05 mE ¥l 492 molA FFE=E SAAT xTdo2e S/
TE AH&sith

2t a-opdEotAle] B2 Y 53

01 M <4 &=H(pH 7.0) 035 ml, 1% 2~E}x] o o] A (starch azure) 0.35

nl, Ea 01 me R 7] AN el ARG phEAENA AAA) 95 FE

12. Pellinus gilvus A2 A @ F A FEEd 3 AAPAG(EEH]
ANE 2 FEFHNAY)

7h Eddoldd 41
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215w AA FE5I OdYGFE FEEE FJ3 ggdHie EdwoldA
A8e S typhimurium® WolF9l TA98, TAI00 % TA 15355 o] &3}
Ames test® 723 preincubation &2 A A|StATEH A dol ALEs FFEE(F)
Hio] @ ExElo A S ok oAt s A7IA B A9 AES
standard plate incorporation testZ, WAl&Ad st A7) 4 $-ol& pouring 3}7]

Aol 3087F oH] wjekElE= preincubation test® Al 8EFR T = AGdAF AZ]

glass cap tubedl ZtZre]l Al&E 50 pg/plate 2 713t ol 7]o] A v Al 71w <F
7 100 W= 7k thg 0.2 M sodium phosphate buffer(pH 7.4)= A A ko]
700 p7b HES AT o2& 37TAA 2083 A"

histidine/biotin®] H 7} top agar(d5C)E 2 mlA 7}sle] 2 E3H3 & ujg] %

)
[o

A& =L minimal glucose agar plate Aol =95t HH TAHA|A 37T A
ABA 7r Hfksle]l A7l B A E Ao (his revertant colony)F S =A3dte] S99
ool & WA WAEAEs A7l Aol Alddel S9 mix 05
ml, A1=5-8H 0.1 mt¥} nutrient brotholl A 12A17F vl A 2L el 01 mS 2

of 7FHA vortexstATh oA @A SA 7= Aol 303 37CAA on] By
¢k 3 T}, histidine/biotin®] 7 7}% top agar plate Aol F-of Hid A AT

)=]
n

Coll A 48A1 7+ ®l%3t & revertant colonyZ ATtk EHo] HakA 9
%,

37C
B4 gjizee 20 o) golwy §FelEY S e

+

U FEdueld 43

Ames testE 7l %3F preincubation Hell Wl dEdAHo|PgA AFS AA S
R, Aol A& Wo]l EH2 AFS SAS AR&stth dEETEAZ glass
cap tubedl A8 FEHES 7tz 50 wH A7FsETh 7HE Woldel Ag-

S 9 mixE 250 mH H7FeAh of7lel A wiAIZl delE 100 A FA T
%o 0.2 M sodium phosphate bufferEs 7}3te] HE¥-37F 700 w7t == 3}
ATk ol ZAE 37Tl A 207 A& F 3 v5 7o Sddeldd A3 2
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A3HE dn H uF

1. Phellinus linteus, Phellinus baumii 2 Phellinus gilvus9 3=, vHA

2, 9284 2 AR 339 vu

AQEEe] A glold BRE FE ALES AsE AR Ao ue
a5 JSAA R e BAS JEUT oAtk AsAA RS A o

gl Fr
"t 2 olfFEE AEWAl e AddAE&or WAL (Lee T, 1996
Song &, 1995, Kim &, 2004; Hwang &, 2003; Kim &, 2003 Kim %, 2001), &
ol 28 (Tkekawa 5, 1968; Han 5, 1999; Kawagishi %, 1989; Kim 5, 2001; ),
Al el =248 (Ajith &, 2002), 34absh2b&-(Ajith &, 2002; Ajith &, 2001), &

&}

S

Ed WMol &8 (Shon 5, 2001) o]o% A238S A7 =Jung 5, 1992) %9
B 2k 7] welth

AEFHALY FHe 2275 B HAdoy IddAs dA nEdEHA
(Phellinus  gilvus), BN ESWA(Phellinus ignarius), ZXZW A (Phellinus
robustus), 4 &Y A (Phellinus linteus), N&W A (Phellinus baumi), 73L& A
& WA (Phellinus nigricans) 183 G AWM A (Phellinus pini)©] T2 X243}
Aoz d#Ad A &, 1994). © T Phellinus linteus®t Phellinus baumii
Fete ®Bavk vk a2y AR Al fEHa e ¥
oFZke] Apol7h A E AL vk 1 o] F FHo HWEHHMA

=

ool ARE ol g8 ofHle Adolm

ol [
NS
flo
ofN
-9,
i)
R

fuj
il
f
g
fo
MY
oz

rlo
=
o

ofl
av)
N
)
N
)
=2
Ho

olglgh o= <Qlste] tiFAES f% EAMAS] wjcke] o] FofA i glow
AR el FEH o fefmor s A AT FEH v(Jo
s, 1999). R1Ew ALl dARA S} AL Al Ak o] 7bA Wl A gRE ARE &
el digk RlaE 2W AAATE 60% LEa TARAIZE 40%9] FAEA S

ReFa gtk e duHoR MAFANA FHHE AFAATI 44 A

s
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o] &3} Ho] glojA A o] &2 FAAY ol &R FE T 7t Utk 2
SH AT g A A AL oln] B2 Abgo] o] &ste] b Aol Fr
Ao A Adrk 20039 29 2690 A FeFEHAH A Phellinus baumii
S} Phellinus linteuss 2% o.% AHE 81715 1At FAu. wekA o] F F
Fol AEMA et o] gL G5 Aom Azto] Ak welA FF AEZWA
TS o]g3 "oy TAEL] 23E FEAIE 18 VT8N EY MRS
Atk FEge] A 2= Aot gy olE X&EBIAle o
& 71 2A Q) AwTE B3 Aol

7h AAA S FH oW

oA AR IAEHAFE SH R AFA Phellinus  linteus®t
Phellinus baumiirtolol] @ejstd oz Feig zolfde wad 71 gidoh 1
HuU o|RAEI Phellinus gilvus Akoldl= AE3t 34 AoldS B
h(Fig. 1-1.). Fed Zold& AAStA +93t7] $18ke] SEM(Hitachi, S-4300,
Japan)AFA S vl L3 Phellinus gilvus®y Phellinus linteus™ W] <23 Z 28k 9l
HHE BRolFa 9oy SetH o R Phellinus gilvus® e ZEAEO]
Ay A AgAagdor By Hopdowm Hiuw Aot Am AdZAEH 3l
A= 3~6 x 5~10 cnol™ 324 WA FaMol Fr7} dAdst 73
tshw, 7Hdabe] = gFal olglsty Aol AATh §2 S A FaA ol
om e o FOo& Ho|7k 1~5 molil, #FHL FAA YA gaein,
< 9% WA gAdolde. £a = 7 spgaL dEsty FA oY 7
= vy gow Hxwokolnr AMo|vth Phellinus gilvuss  Phellinus

linteus®} Phellinus baumii &2 AZWAl = 2olE H AT

=)

El
4

BN
EN

o2 [
ol

-

l

{a
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Fig. 1-1. Comparison of morphological photography and

scan electromicroscophy(SEM, x15000) in Phellinus
linteus(A), Phelliuns baumii(B) and Phellinus gilvus(C).

Phellinus gilvust Phellinus baumii®} Phellinus linteus2} thEA Au) 7)1t
o] 1/4 A= wro] T x| o} s Phrellinus linteus?t Wlns o 2 A
o7} ¢l Aom d#HA Avtdkekawa S, 1968). ¥ Ao\ Phellinus

ol

linteus$t Phellinus baumii Atololl Fejstd o= 5F8igh Aol e 7}
Ao o5 Phellinus gilvus I g A3 FolHS HoF uh
a8y AEm A ARG E Q388 Phellinus gilvus®t Phellinus linteuss H)

<3 FGHE BolFa dv mebd oy dEE IAEWAFY T8 R
v AL ANzt £@s 7HAE G vk 5 N S 4 AR Phellinus

F

[0

gilvus®t 3 Aol AA Al Phellinus linteus®t Phellinus baumii®l 94 3%
o] F4H¥]= Table 1-1.o14 RAFE AAHT carbon®] 45.3~46.8%, oxygen=
40.1~42.0%, hydrogen 53~55% 183l nitrogene 0.8~12% Fo= zto]H
< WHHA @gon FAEC w©HFEIER ofFolx e o Ardn

(Alphons &, 1998).

4 dapa
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Eiay

57/l &< AETHVIEHAAN BWeR Aui(z T, 2002)¥  Phellinus
gilvus®t 3ol A=A AulE Phellinus linteus®t Phellinus baumii® U4 S
o] FAHE Hlwste] 1 ZAF}E Table 1-1.91 YEFHSITE Table 1-1.9A4] Ko
T AAY F3E AFHA g AEAY dAF¢HFES carbono] 453~
46.8%, oxygen< 40.1~42.0%, hydrogen< 5.3%~55% I18]3 nitrogene 0.8~

12% S22 Aol xde AR o) T3 BE IZHAY FFANA sulfure

M

M E A &k}, Phellinus linteus, Phellinus baumii 18 11 Phellinus gilvus®)

e
o

RS VA vast Ay 8 22 Phellinus baumiiZ7t 7Y =3kow

Phellinus gilvus®l 5% &2 10% o2 v HAgS HAFAY. =8 &

AZrol E0t 3 R (sugar)S Al T EFolA HAE X grolx Gy IAAE
gk 7154 259 FH AAR 8o U o= AmdEAHE T, 1996

Choi &, 2004; Hwang &, 2005; Ishihara &, 2005 Hong &, 1999).

Table 1-1. Comparison of the elemental composition in Phellinus linteus,

Phellinus baumii and Phellinus gilvus

Species  Carbon(%) Hydrogen(%) Nitrogen(%) Oxygen(%) Sulfur(%)

rhellinus )0 64030 5.504£0.01  0.840.23  42.0+0.83 ND
linteus
Fhellinus ) r 34163 5.3040.13  1.040.01  40.140.67 ND
baumii
Fhellinus o vy 077 5.5040.05  1.240.04  40.340.49 ND
gilvus

ND: not detected.
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24

™

o ¥y

Phellinus linteus, Phellinus baumii, Z18]1 Phellinus gilvus®] dWrAE S
wASt A3 Table 1-2.9F 2t Phellinus gilvus %9 42 10%= 7HS
e T FEFs et e T ol fs 29004 33%E HojFo FF 1
of AoldE BRAFA ettt ek X3, @A HER C 5 BRE &F

N FeF Aol e wolAt gkl

Table 1-2. Comparison of chemical composition of Phellinus linteus, Phellinus

baumii, and Phellinus gilvus

Phellinus

Items(%) Phellinus linteus Phellinus baumii
gilvus

Fat 0.23+0.01 0.27%£0.02 0.2240.01
Total dietary fiber 33.0£10.0 29.0£11.0 31.2+12.2
Total sugars 0 0 0
Moisture 13.2+1.23 15.3+2.34 10.2+1.32
Ash 1.12+0.01 1.13£0.01 1.00£0.01
Protein(% N x 6.25) 3.63£0.21 4.32%£0.22 3.73%£0.32
Vitamin C 1.521+0.23 2.1£0.12 1.5+0.14

-

AEHAle] F3He] YA
glol ol=ol Uig 7] A 228 A A5k Fig. 1-2.91 Yel At} Caol
S A F=Fe AEHAA 872 ppm(Phellinus linteus), 863 ppm(Phellinus

)

dutzAe] AA AolHe BHL 7

(o)

o

[‘-111:

gilvus) 1813 1,135 ppm(Phellinus baumii)S YWEFW O] Phellinus baumii7} 7}
d =2 Ca e Bioy A4 FoAS AT Mg® 4% Phellinus
gilvus(1,639 ppm)7} &2 F AZFHAHRT 32 TS RAFATHP < 0.05).
a8y Pel &=L Phellinus linteus(506 ppm)7F 744 @& &S RoFErt

(P < 0.05). o]5 3 7 ISHAL L83 At as a4 5714

=

ofN
Yo
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Fig. 1-2. Comparison of inorganic compositions in Phellinus gilvus,
Phellinus Ilinteus and Phellinus baumii. Data are Mean = SD for two

replicates. Superscripts(a,b) are significantly different(P < 0.05).
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S M9 E sEALE T ThEEEe] A Aom Azte] Hn

N

AEu A EZ8(Phellinus linteus, Phellinus baumii 2 Phellinus

gilvus)®] AAA E-FEEY FGEF R FAEAN RE 9 v

Faroll M= FEwAlelst o= IAHFWAL F 227F0] Ha Hfloy =

A= A wpERA S A (Phellinus gilvus), T3 A (Phellinus ignarius),

2 AW A (Phellinus  robustus), 52X WA (Phellinus linteus), 53 &H Al
(Phellinus  baumii), BAXEZW X (Phellinus nigricans) I#]1 HJ5uA
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(Phellinus pini)e] &= AA&t= Aoz a#A vt o] 5 Phellinus linteus®:
Phellinus baumiit= 71 Aw 7]+ A8 2] v &A1 2 kg 2005 oA 400
W o g we Alglo] o] gl dAE stZAoltt. 1B Y Phellinus gilvuste
Phellinus baumii®t Phellinus linteus$t= 274 2001d A5 5471 doNA &
e o] &gk Aol Adashol whEk 3uiA] 471 whell xR A o] FEe] Tt

N

b 5221 2(DOX)S] A X4 A

Sarcoma 180 I} P3889] wjdle] HAFH|ADOX)o ek MEAAGAHAEE
SRB® A 0.001 uM (100, 97%), 0.01 uM(98, 91%), 0.1 uM(73, 68%), 1 uM(34,
329%) 10 uM(12, 29%) ©] o™ (Fig. 2-1.), MTTHelAE 0.001 uM (93, 87%),
0.01 uM(90, 83%), 0.1 uM(53, 40%), 1 uM(16, 12%) 10 uM(10, 4%) °] A tH(Fig.
2-2.). DOXell & IC50 vl Aol X F FEFAES] A B MTTH
of ofst Axrt SRBY g Aynct AZAGAAGETL =& oz e
t}H(Table 2-1.).
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Fig. 2-1. Sarcoma 180 and P388 cells were cultured in RPMI 1640 medium

containing 10% FBS in 96-well plates and treated with DOX(0.001-10 pM ).

Cell survival rates were determined by SRB assay. Data points are the mean

of triplicate DOX(error bars, SD).
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Table 2-1. Cytotoxicities of Phellinus gilvus extract(PGE), Phellinus linteus
extract(PLE), Phellinus baumii extract(PBE), and doxorubicin(DOX) against
Sarcoma 180 and P388

SRB MTT
Cytotoxicity (ICsp)
Sarcoma 180 P388 Sarcoma 180 P388
DOX (¢m) 0.92 0.87 0.63 0.37
PGE(mg/m{) 4.99 7.39 3.72 2.54
PLE(mg/m{) 3.04 9.06 3.13 1.98
PBE (mg/ml) 3.29 104 3.10 4.46

Y. p-glucan &R

EAN

i

kit p-glucan®] 3=
o] th& F Fd
WAL FZFol

= 47

BGSTAR kitE 1-3-fi-glucan®t o]z o2 zldtat
S 23] RbESto] SASAT SAHS A3 PGEdA WEE
H|to] ®& S Bt (Table 2-2.). 18y &<4EA

gt =24 Jeye g 1-3-fi-glucanol ¥ &= A& old A

1
)

a2

2

flo
Yot

[}

o

at
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Table 2-2. Analysis of  Phellinus gilvus extract(PGE), Phellinus linteus
extract(PLE), Phellinus baumii extract(PBE)

Phellinus spp. f-glucan(mg/kg ), n=2
PGE 3.99 3.39
PLE 1.04 2.06
PBE 2.29 3.42

t}. PGE, PLE ¥ PBEY A=A ZJA

SRBH oA PGE, PLE % PBE®¢] sarcoma 180 ol thdt AlEAHAAE= 75 ug
/meell A 89, 87 ¥ 100%, 15 wg/meoll A 87, 81 2 100% 18] 30 pg/mlolA 68,
46 H 49% o]t} 13l P388eN tidfA = 7.5 pg/mlollA 88, 92 H 100%, 15
pug/mbol Al 83, 82 H 100% 223l 30 wg/mbolA] 76, 82 F 89% o] AT}
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Fig. 2-2. Sarcoma 180 and P388 cells were cultured in RPMI 1640 medium
containing 10% FBS in 96-well plates and treated with DOX(0.001~10 pM ).
Cell survival rates were determined by MTT assay. Data points are the mean

of triplicate DOX(error bars, SD).

ofN

Al £ sarcoma 180914 PGE$} PLEE= 30 pg/ml F=85t oty 75 pg/ml

215 pg/ml FEAAE A EA G AA

== BAX T PBE+= 30 pg/ml F=ol A
WA ZAAZGAE e S AAe sZoA PLE® PGE+ sarcoma 180

of thal whxatel Hla] o4 JdE AZAANEZAES BYgon % 30 ug/mlol
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A= PBE:R tiztol w8 #oA dve Aoz yelgth(P< 0.05). dAdoz
SRBH & o] &3 sarcoma 180°] wisiA= PLEZF 7Hd fo4 A= AXAAE
#2 B 9oH(Fig. 2-3, 2-4. 2 2-5.).

FoF A X P388 thak SRBH 9 AF}+= sarcoma 1800 ok Ao} B39
% PGE®} PLE= 30 pg/ml &%RF byt 75 pg/mé R 15 pg/ml 5= A
MEAAAAANALEE BAA Y PBEE 30 pg/ml 5o Awr A EA A A
EFATh AAe HxEolX PLESH PGE: P388ol tha] thzxatol vls] oA gl
AEAAERE BAoH, §5% 30 pg/mollA = PBER tzxato] vl f2A
d Ao yehyth v dAgo® SRBHES o] &3 P38l tiaiM =
PGE7} 7V oA e AEAGAALAE BATHP < 0.05)(Fig. 2-3, 2-4.
2 2-5).

MTT®Hel X PGE, PLE % PBE®¢| sarcoma 1809 th3 AZAFAEE 75
pg/meol Al 84, 74 2 100%, 15 pg/mloll A 86, 75 L 80% 12|l 30 pg/mloll A 55,
47 2 51% otk el P388ell thall A= 75 pg/meel A 92, 86 2 100%, 15
ug/mbol A 70, 41 2 100% 123 30 pg/mloll A 35, 21 2 68% o] At}

Ao F AEAG oA A Ao ZE Phellinus FE T TUAE
o wel thAae ol 9oy BEF FqAFaE moon 53] Phellinus gilvus
o] 5% % PGEUCs, 7.39 pg/m)o] SRBHO 2 =4 79 P388 % %A Ed
g 3lA PLE(ICs, 9.06 wg/ml)e} PBE(ICs, 104 pg/m)RE T}t £ F3E RAU
I3y Sarcoma 1809 WhsfAl+= PLEQ ICs5= 3.04 pg/mle® PGEQ ICs2
499 pg/mt 12l PBE®] ICs5< 329 pg/mb o= a7t o3 4TS WAl
ot MTTH o ® =HA] Sarcoma 180% P388¢l st ICsel st wluA] PGE=
372 pg/mle}t 254 pg/ml, PLEE 3.13 pg/mlet 198 pg/ml, PBEE 3.10 pg/mle}t
446 pg/mle] FAE HAFrh weba] e FEAA 9 F FAAES AAA
=& DOX9] Adel mpriAl2 MTTHl 93 Axr SRBYel 93 ZAxrch
= o AEAY JAR =T =8 A o2 YEETh

oo
Niﬂl
i

s
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Fig. 2-3. Sarcoma 180 and P388 cells were cultured in RPMI 1640 medium
containing 10% FBS in 96-well plates and treated with 7.5 pg/ml of PGE,
PLE, and PBE. Cell survival rates were determined by SRB assay. Data bars
are the mean of triplicate PGE, PLE, and PBE(error bars, SD).
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Fig. 2-4. Sarcoma 180 and P388 cells were cultured in RPMI 1640 medium
containing 10% FBS in 96-well plates and treated with 15 pg/m¢ of PGE, PLE,
and PBE. Cell survival rates were determined by SRB assay. Data points are

the mean of triplicate PGE, PLE, and PBE(error bars, SD).
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Fig. 2-5. Sarcoma 180 and P388 cells were cultured in RPMI 1640 medium
containing 10% FBS in 96-well plates and treated with 30 uxg/mé of PGE, PLE,
and PBE. Cell survival rates were determined by SRB assay. Data points are

the mean of triplicate PGE, PLE, and PBE(error bars, SD).

F A E Sarcoma 180914 PGE9 PLEE 30 wg/ml H=¥vk ofuzl 75 g/
me 2 15 pg/ml FEANME MELG AdAAEE BRIYAT PBEE 75 pg/mls s
NX = AZAAE YA FUth = 5% 75 pg/ml AL YA § ol A
= PLE, PGE ¥ PGE X7} sarcoma 180°] tha] whzxztol] vls] oA A=
MEAA B2 Bgon AAH oz MTTHS o] €3k sarcoma 1800 o & A
L= SRBWHe| Aot o] PLEZF 7HE #old A AZAAEARE BATHP <
0.05)(Fig. 2-5., 2-6. 2 2-7.).

P388 FFAELol = PGES PLEZF 75 pg/mb 2 15 pg/mb w20l A A EA
d AAE BAAT PBE= 30 pg/ml s&=olA AZAE AAE YElAH. 5

% 15 @ 30 pg/meol Al PLES PGE®E P388¢l thal] thxael vl 4 9

A

s

AMEZAA GRS BAow AAHoZ MTTHS o] &3k P388el| dlsAl+= SRBH

pul
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o Axel= &l PLEZE 7Hd F9A de AxAAEZRES BAHHP <0.05)(Fig.
2-5., 2-6. % 2-7.).
7t % AEW Al et AeleAd 280 2= Phellinus linteusZ%-8 w249 th
FA o] WA (Song T, 1995, Lee &, 1996)3 <=8 (Ikekawa &, 1968;
Han %, 1999; Cho %, 2002; Bae %, 2003), Phellinusrimosus® &#| ==
4 (Ajith 5, 2002)3 &Asz8(Ajith 5, 2001, Ajith &, 2002), Phellinus
ignarius® &AWl 28 (Shon 5, 2001)0] & ol HE=H a1 9
B A8 Phellinus gilvus, Phellinus linteus 2 Phellinus baumii®l 4
FEES 2 fdl §F T4 Sarcoma 1807 ¥ F U2l P38gell Al SRBS}
MTT ®E& ol&ste] IHSAdAARAS HAAsATE SRBHA A Phellinus linteus
FEE5(PLE)2 sarcoma 1800 thal] wjzx=<tell vla] 7} F8ld Al ZA XA
e HAow, Phellinus gilvus® E5F%=(PGE)& P388e| dis] tjz= 9
Hla) FElg AEAAZRE dElth  MTTH A PLE:= P388el ofisf o
Zto] vl 7HE FElg AEAANEIRE B 2 Ao E Aol g

al

7

oif
flo

o

= Aoz g 4HA Phellinus linteus(Han 5, 1999)¢] a<otg 37}
2 Yetgon asxe] @& X33 PLES Idadst M =

ol I deFEEY xdd A A dEeolgdls T (kekawa 5,

o
it

A

Ho

-

rlo

1968 Cho %, 2002)& Swrzetch 1ejv A5 = 759 15 pg/ml oA = PGE
oF Hs=gk gerEAdol YERIa Rk ol PGEw P38 wisiA = ie®
oM%E PLERUY ¢ A3 ddass moloh wabd Fyhe] Xl Ao
2 A7k 7bs e PGEZF 7HAWH S PLER Y A4 77 o At
g 4 ok agla aEEdA e PGES PLES 94 FdAlQd S5
21 05 uM o slFste FadAd v a9 shHoen 5o FASAA

Y Aol M= 1 b ol 914 ¥ tH(Han -5, 2001; Bae -5, 2003).

SRBS} MTTHel o3 &4ad Aa7 Al 72 WAl FE=0A vsst
U 22 sroMe] F FEAES] oA e MTTH 23 237 SRBY
o3 Atk AEgF dAAETE 22 Ae® et o3 o]f= SRB

e Axgude s 34 AEE & 4 Y EKim 5, 1996)01 4%



MTTH S Aolgls A FEA AT dojbE formazand] A EHAIZRAH o7 AYE3
AEo = 7} 4 9= W (Mosmann %5, 1983) 2.2 SRBW o] MTTHH B
o AEZGe FFEe] AACA o WuAs Az Aol Hrh(Skehan &, 1990;

Keepers 5 1991).

N
olr
et
fr

i

odel A%E FsW PLES FBAel 1Y T AUE vEgAw
PGES] RHIAE AH9sl £ Aoz JEyt 53 PBESH: 2@ gon

AL HAgFEAY. wEtA 71E9 1719 Phellinus linteus®t Phellinus baumiiX.
Y Phellinus gilvus® t=FAsko] o] Fojd A 9o 749 A2 7524 F
I AgE HIMA R Ad st vhEst D o g Ayzbo] H),

3. Phellinus gilvus AAA Q] FE5ZEo 3 F48A 2 43

AR LS SAS statistical package(release 8.1 SAS Institute Inc., Cary,
North Carolina, USA)E ©]&3}e] ANOVAE HAlstal 1 9 2 P 0.05

shATh vy A5 Fvte s AulE mtEdESw sl A A A4
o] FuE HlaLste] 1 AE Table 3-1.9] YERSITE Table 3-1.014 k.o
F= AAT U A5 Sbel A AviE AFAA ] 432 carbone] 47.3
9} 46.6%, hydrogen©] 5.01~5.17% =L#] i nitrogene 1.12~146% S o2 %7
2 Fold & Afolzk AT w3 Al IHH ALY A A A sulfurs A

= R g
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Table 3-1. Comparison of elemental compositions of the fruiting body of

Phellinus gilvus grown on oak tree and oak sawdust.

Composition(%) Oak Sawdust
Nitrogen 1.12+0.08 1.46+0.21
Carbon 47.3+0.04 46.6+0.55
Hydrogen 5.01+£0.02 5.17+£0.02

The wvalue are mean+SD. Statistical analysis was perforemed by student’s

t-test.

AAgols o gk AP A= Fig. 3-1.o JeEpATh Firell Al «jvj e
AAA AN AAbE ]Sl Ao Abol= yERubA] edgkont el meE A
A wolse] &gdo] TUME BoFdu. FEEME WA 40%9F 60% ol &

oM b Fe BHS molF L
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Table 3-2. Comparative cytotoxicity(meantSE) of the extracts(PGE) obtained

from fruiting body grown in the oak tree and oak sawdust culture

ICs0(1g/ml)
Extract solvent Oak tree Oak sawdust
Hot water 148+22 63+8"
20% ethanol 99+11 32+4"
40% ethanol 83+4 242"
60% ethanol 75+3 201"
80% ethanol 24+1 18£1

#;, ICs of PGE was compared between oak tree and sawdust by Student’s

t-test(P < 0.05). The value are meantSD.

Fig. 3-2.25 ¢ Fdd4s Al 424 s nlastuz Jus d5ddA

ue

FFE, 20%, 40%, 60% 12l 80%° cEE FEEol Wd 2 ICxH)
A3} 148, 99, 83, 75 1E]al 24 pg/mie] FAE HAF
63, 32, 24, 20 12| 3L 18 pg/meo] ICs #t= HolFAth ol Axz Fusy <

= noe EylA AE e susel dggRe] FEE AnE vehg

A JtsAol e Aow AZEATHAjth 5, 2002; Atsumi 5, 1990; Withers
e

FERE FalA S0z AuHE vhea
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Fig. 3-2. Cytotoxicity of various ethanol extracts obtained from the fruiting
body of Phellinus gilvus grown in oak tree and sawdust. A(doxorubicin), B
(l: hot water extract of fruiting body grown in oak tree, A: hot fruiting
body grown in oak sawdust), C(A: 60% ethanol extract of fruiting body
grown in oak tree, I 40% ethanol extract of fruiting body grown in oak
tree, 4: 20% ethanol extract of fruiting body grown in oak tree), D(A: 60%
ethanol extract of fruiting body grown in oak sawdust, B 40% ethanol
extract of fruiting body grown in oak sawdust, € 20% ethanol extract of
fruiting body grown in oak sawdust), and E(€: 80% ethanol extract of
fruiting body grown in oak tree, l: 80% ethanol extract of fruiting body

grown in oak sawdust).
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Fig. 4-1. Changes of soluble solids extracted from Phellinus gilvus,
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Phellinus linteus and Phellinus baumii during water extraction.
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Table 4-1. Anticancer activity by SRB assay in the extraction time and
temperature,

survival rate(%)

FEEEO) FEAN) s Sam?g}) = 130 110 1;355 1:30
6 415 411 246 708 390  30.6

8 39.5 354 207  67.8 39.1  29.6

80 10 505 331 227 773 446 278
12 448 321 221 588 393  26.8

13 505 361 203 575 404 258

6 453 330 284 723 476  31.3

8 413 327 187 568 368 255

90 10 380 337 217 528 410 254
12 365 28 158  52.8 444  28.2

13 436 311 160 515 460 285

6 26.3 161 88  47.3 305 249

8 283 103 133 580 252 249

100 10 213 108 91 398 281 2438
12 223 79 89 350 241 237

13 088 85 73 363 224 239
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Fig. 4-2. Survival rate(%) of optimal extraction(1:10) time and
temperature in Sarcoma 180.
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Fig. 4-3. Survival rate(%) of optimal extraction(1:20) time and
temperature in Sarcoma 180.
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Fig. 4-4. Survival rate(%) of optimal extraction(1:30) time and
temperature in Sarcoma 180.
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Fig. 4-5. Survival rate(%) of optimal extraction(1:10) time and
temperature in P388.
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Fig. 4-6. Survival rate(%) of optimal extraction(1:20) time and
temperature in P388.
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Fig. 4-7. Survival rate(%) of optimal extraction(1:30) time and
temperature in P388.
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Table 4-2. Selection of optimal extraction based on total carbohydrate, reduced

glucose and protein.

2zew F= %3 (mg/me) k3 (ppm) A (pg/ml)
(C) :}]1{; 1:10 1:20  1:30 1:10 1:20 1:30 1:10 1:20  1:30
6 0.73 0.58 0.42 378.3 406.4 483.0 490.3 556.4 567.7
7 0.92 0.68 0.40 382.9 419.8 519.7 517.0 568.2 595.7
8 0.67 0.72 0.46 352.2 397.6 429.7 540.9 510.5 625.2
80 9 0.89 0.76 0.45 389.1 428.7 536.3 541.9 584.0 642.9
10 0.81 0.76 0.48 383.3 384.2 543.0 545.0 583.5 628.5
11 0.72  0.82 0.48 382.2 466.4 709.7 546.8 611.1 605.7
12 0.76  0.86 0.50 394.5 477.6 496.3 544.5 617.5 670.9
13 1.01  0.90 0.54 355.2 515.3 773.0 549.6 623.7 687.4
6 0.47 0.70 0.48 426.8 430.9 816.3 557.6 610.7 730.7
7 0.72 0.86 0.55 432.2 457.6 753.0 588.0 568.9 738.9
8 0.80 0.90 0.63 462.2 486.4 709.7 588.8 643.6 760.1
90 9 0.86 0.90 0.75 470.6 430.9 883.0 606.3 609.4 796.1
10 1.00 1.16 0.99 455.2 508.7 746.3 669.7 629.4 751.3
11 0.99 1.02 0.80 488.3 544.2 1060 645.7 660.4 830.7
12 1.29 1.14 1.04 506.8 539.8 906.3 666.5 639.0 853.0
13 1.29 1.22  1.21 549.1 517.6 973.0 674.4 679.3 801.7
6 1.47  1.16 1.62 476.8 575.3 1003 825.1 1045 1674
7 1.11  1.24 1.23 487.5 608.7 1110 809.1 997.4 1487
8 1.29 1.96 1.59 494.5 793.1 983.0 685.9 1356 1575
100 9 1.82  2.00 1.50 473.7 773.1 1233 925.0 1319 1579
10 2.02  1.84 1.59 529.8 693.1 1230 901.0 1206 1708
11 1.88 1.98 1.35 549.1 664.2 1256 885.5 1055 1849
12 3.07 2.52 1.71 422.2 1030 1220 1136 1451 1921
13 2.59 2.8 2.10 526.0 853.1 1623 1029 1322 1945

Table 4-2.914 HolF= AAH 99 FFe FE252 EH 100TNA
=% 9 Fo] 7 Bol FEHE AL BT v FERE&R Atsd
gl A= 1209 vgo] M e Aom yeiwt aeu Sd3el A
G- 100TelA 1:300] 7Hg a8 2 Aoz AU Zdaud o] gl

gulge] & F4% A 100TAA 1:3014 FFo] %]

4

==
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>
rlr
poy
o
fru
=
v
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o Fadd, T R SdFe] 54 2= Table 4-3.0] YERA AT

Of

Table 4-3. Surface Response for Antitumor Activity, Total Sugar, and

Reducing Sugar

Run Y, % a Yo, mg/ml b Ys, ppm ¢
1 60.5 0.67 352.2
2 55.2 0.76 394.5
3 71.7 1.29 494.5
4 7.7 3.07 422.2
5 80.0 0.46 429.7
6 77.9 0.50 496.3
7 86.7 1.59 983.0
8 91.1 1.7 1220
9 67.3 0.90 486.4
10 72.0 1.14 539.8
11 66.9 0.76 384.2
12 89.2 1.84 693.1
13 62.0 1.00 455.2
14 78.3 0.99 746.3
15 66.3 1.16 508.7
16 66.3 1.16 508.7
Total Model | ok sk
Linear Rk *ok sokok
Quadratic s NS NS
Crossproduct NS NS H3k
F-Ratio 15.13 8.54 39.05
Time NS NS NS
Temperature Hok Kk sk
S/S o NS otk

a Anti-tumor activity according to hot water extraction conditions of
Phellinus gilvus against sarcoma 180. b The quantity of total sugar in each

set of water extraction from Phellinus gilvus. The quantity of reducing sugar
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in each set of water extraction from Phellinus gilvus. d, **+*significant at P <

0.001; ==, significant at P < 0.01; *significant at P < 0.05; NS, not significant.

BAe skt 7184 Aok Table 4-40 ehjla, HAo 2Ewg

Z71&Table 4-5.91 YeR ATt

Table 4-4. Response surface model for extraction of anti-tumor activity, total

carbohydrate, and reducing sugar from Phellinus gilvus.

22 Wk-g-2 S AAGF(R2) 994
arolabAd (Y1, Y1 - 639535+ - 55776X1 135985+X2 +  (.9578 0.0018
%) 24615X3 - 02125X12 + 0.11125X1X2 + 0.0755¢X22
+ 0.01X1X3 - 0.01725X2X3 - 0.0035X32
Z2UH(Y2, Y2 = 20.10856-0508892X1 - 0478%61X2 + (09276 0.0084
sg/mi)  0-180B09X3 - 0007974X12 + 0011063X1X2
0.002481X22 - 0.010688X1X3 - 0.000738X2X3 -
0.000569X32

SAF(Y3, VY3 = 2908373276 - 4.151293X1 - 40.662466X2
ppm) 158.673603+** X3 - 2.62931X12 + 0.34875X1X2
0.150328X22 + 2.085X1X3 + 1.383750%*xX2 X3 +

0.771328+X32

0.9832 0.0001

+

Table 4-4.9] Webd whs} o], &g e] sAAs= 09578, FEA70o

—

AEEZP < 001, FELE7 HSF2P < 005 FEBAL AsEA. 2
U T3 IAATE 0927602, FEx274 diste] fefido]l AAgHX

o} w3k 399 FAATE 098322, FEEI FE2Z2P < 001) FLF
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Fde AgeA  AAEA  gomz  AHHI} AFdxPAL Hew I
(Montgomery %5, 1997; Mead &, 1975; Haaland 5, 1989). w&tx Fo3 A3
22 oA duAddS Fa dojxl AnE vy oR Addds dAsta, 7

Zo]l dXAgE AYS THEHE S1A%Z(contour map)E Tt AEHA

A e A5 FEB] AAe] FEEAL Table 4500 e gleh

Table 4-5. Predicted levels of extraction conditions for the maximum

responses of variables by ridge analysis.

R Time Temperature S/S Mo Morohol
esponses aximum orpholo,
P (hr) (C) (nt/g) TPROToRY
Antitumor
Activity 10.24 99.46 23.00 85.5 saddle point
(Y1, %)
Total Sugar .
10.70 99.13 17.90 2.08 saddle point
(Yz , mg/mb)
Reducing
Sugar 10.27 96.11 27.80 890.6 saddle point
(Ys , ppm)

E3, Table 4-6., 4-7., 4-8.°] WERd wpe} gho] bl gk WHH A
9

AdAe ¢ FEE] HAF 241 F

e
>,
)
—
()
DO
=
>
e
all
e
rlo
Y

AA] A FEES HH o 2L FEAIZE 107047, FE2= 99.13° =
3 1790 m/g ©1™, 2.08 mg/mee] FElA FHujukgo] yElRTE e o
s

g AHFMA AdAe] A FE9 HA AL FEIAR 1027147, FE2

o] AESHA LA A FEEe HAAY FExALe ALY, T
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=

= [y &3

Fig. 4-6-%-1. Response surface(up) and contour map(down) for the effects of
water extraction conditions on the antitumor activity of extracts from
Phellinus gilvus.

Fig. 4-7-%-2. Response surface(up) and contour map(down) for the effects of
water extraction conditions on the total sugar of extracts from Phellinus
gilvus.

Fig. 4-8-%-3. Response surface(up) and contour map(down) for the effects of
water extraction conditions on reducing sugar of extracts from Phellinus

gilvus.
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5. w2 EW A (Phellinus gilvus) A2 71SAER vlm 4 I+

qogAe] 35 % 24

Fig. 5-1.& vl22 &8 A9 nitrogen 7AAER S v w3y 2 A3 o}7lAo}
2 AYstnE dERYgE FYolA hydrogen 7AWV =& Aoz yElyt

a0 Fo A oAl ERTE FRbeA A mfEIEW AL x|} A o A
hydrogen?] o] w2 ZHo =z YeElth Fig. 5-2.% carbonol td 94 +4
HZ W3kt 2 23 hydrogen¥e thE2 A A UFEEHrol A Fybol A =gt
nhEXEHA S Aeetas g FEE7E U 52 Hkd FEoR UEy
. Hydrogens 113l 9 S A Fol& of7hrlobet =5y FytolAl Aue v}

AEZW Aol =& hydrogen &S HoFT}).

kv
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Fig. 5-1. Comparisons of nitrogen of Phellinus gilvus grown on the various

tree and sawdust
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Fig. 5-2. Comparisons of carbon of Phellinus gilvus grown on the various

tree and sawdust
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Fig. 5-3. Total carbohydrate of Phellinus gilvus grown on the various tree

and sawdust
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2 9T 71 Ur} GlucoseE iTEZ=Z 3t DNS(dinitrosalicylic acid)
Mo FAFAT.Miller 5, 1959) 1 AFE Fig. 5-4.91 YERNSTE Ao
Tl A Al et AEFMAe] o] JHE = usghom olgfAol dE =

L Sl A Augh AEW A SHA S A
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O"b @&O Q}(\Aﬁ ?‘O é_}(b @é\ ¥ Q\Q’
&‘Q ?\Q(b ?\Q

Fig. 5-4. Reducing sugar of Phellinus gilvus grown on the various tree and

sawdust

2}. DPPH assay

}213l 52 DPPH assay$t Xanthine oxidase assayS ©]-&3Fe] =A3IAd. A A
DOOP assay Z¥& Fig. 5-5.9 YeEFNATE DPPH assayol A #uF 54, v
w4, ob7hAlol dE EUE dEol A Auje WAl AkssHo] w4 vk

o,

ot
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v}, Xanthine oxidase assay

Xanthine oxidase assay Z3E Fig. 5-6.91 Yelith )
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Fig. 5-5. Inhibition(%) of Phellinus gilvus grown on the various tree and

sawdust
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Fig. 5-6. Xanthine oxidase Inhibition(%) of Phellinus gilvus grown on the
various tree and sawdust
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Fig. 5-7. Protein concentration(mg/m¢) of Phellinus gilvus grown on the

various tree and sawdust

AL w2 R EH A A 2 A (Phellinus gilvus) 3¢S ¥ o

dotgdde FHe FF 180 YAIEF(murine sarcoma 180 cells)oll A
SRB(sulforhodamine B) ¥ o2 =439t} 96 well plate?] ZF wellel] 1x10%2]
AlZ7F 235 180 pe RPMI 1640 s A (A= 10,000 units/ml, ~EJEnr}
°]21 10 mg/mé 2 10% FBS)E 7Fste] 37T, 5% CO; 7F2= EA sloll Al 24A]%F
HFat ek 7] AAl dolA Azxg IEHAN A5 FEES PBSE 345
57HA FEE WHEAL Z47F 20w s el 7hake] 48A1%F ¥ wiFstadth wi ol
T8989 3 50 wel A7FE 50% TCAltrichloroacetic acid)E 9ol A H-E A 3]
Zhell Fan Al 7 & WA &7 1ARE F)F F83] LG A 7] AL, 1A o
e Fol= SHTE 53 o] AFse 04% SRB £ 100 wlE 7tste] A=
oA 30 o] AAEATE Aol B F 1% oA EALSRE 53] A FHste #
AxA71AL, 150 g9 10 pM - ¢+ < @ Tris &4 22 SRB 9&5E & HoU

o] 96 9 Z# o]EL microstate reader® 490 mme] WY A FFEE =A35 Y

AEWA Agd FE2ES 57 F== slo] SRBYSZ P388DIol oisiA &
orstAl S =AE At 1 A¥E Fig. 5-8.3 Fig. 5-9.¢ A8 FEE9 IChe
= Uetdu. As ol 2F hAlESo] sl xIEHAle] ZF Al FEE9

& AfolE HolA| &Stk FEelA sarcoma 1800 thafA =70~
80%<] heAdS i, P383DIC A= 90~95%2] A S Ko
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Fig. 5-8. Anti—cancer activity against P388 cell line of Phellinus gilvus grown

on the various tree and sawdust.
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Fig. 5-9. Anti—cancer activity against P388 cell line of Phellinus gilvus grown

on the various tree and sawdust.
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6. 2R &Y A (Phellinus gilvus) .25 H ¥t A e 227 71&9)
A A F35 e

715 bl eke] WEA] AGEAA LS flol 7+F SRBHOoR FA5GH Al
7 P388e tigt 7]& FAdAIQ] doxorubicin(Dox)# w2 ZEHA 2} A

= 959 FdFYS SRB Heom dotr gkt 1 A3} Fig. 6-1.3F 6-2.9 e}
W AAH dox ICso = 0.1 pm, Phellinus gilvus 1 = 75 pug/ml= YEIY °] &
£ 1% sto] et

Ay
oy

!
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Fig. 6-1. Cytotoxicity of doxorubicin against P388 cell line.
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Cytotoxicity

Fig. 6-2.
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Fig. 6-3.
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Cytotoxicity and Phellinus gilvus extract against P388 cell line.

Illll

control dox 1/4 dox dox dox dox
1/4+PG1/16 1/4+PG1/8 1/4+PG1/4 1/4+PG1/2

Anti-tumor activity of doxorubicin in combination with Phellinus

gilvus extract against P388 cell line.
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1/2+PG1/16  1/2+PG1/8 1/2+PG1/4 1/2+PG1/2

Fig. 6-4. Anti-tumor activity of doxorubicin in combination with Phellinus

gilvus extract against P388 cell line.
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Fig. 6-5. Anti-tumor activity of doxorubicin in combination with Phellinus

gilvus extract against P388 cell line.
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PFEXIEM AL FE =0l dox9] ICx &% 1, 1/2 22]al 1/4004 IdBE =
4% A3 doxe Y ZA = dFS vAA L Jdvk dox 1/2 FEolA

PGY #=7F 718 25 FEEAAS S7ste A4S BT dox 1/2 +
PG 1/82 dox 17} #AFSE 20% =9 FddS BoAFAT. oled dizy
H PG dox® @d4E4S 77 AES HolFrh doxl/2 + PGl/49] &
Al = doxl ®rk &Fet&ddel o E=A detst webA PG ARES @Al
oA FetAle] FAES SFoFi BAHS AAAA F Ve AS BT 9
o 1y dox 13 PG 1/29] 3Alet dox 1/23 PG 1/29] @& A2 v
& FAE HAFI gtk od g A= U Heko] @7 HuH(Fig. 6-3.
6-4. and 6-5.). Fig. 6-3., 6-4., 6-5.= dox 1, dox 1/2 18] dox 1/491 A4 Z+z}
AAAEE BWH 40%, 20%, 18] 10% HAE FAdAE HAAFr} o] A7
25E PG doxo @hzhgoel HAagh AzgS dojuA ¥ Aow yEy
t}. Fig. 6-7.914 6-12.914 HoFE= AAH Sarcoma 180 o] &3 wjo =

19] &3+ dox 1/2 + PGE 1/2% & G35 RolFa vt o A2 3 PGE

+ dox®] &
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Fig. 6-6. Cytotoxicity of doxorubicin against Sarcoma 180.
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Fig. 6-7. Cytotoxicity of Phellinus gilvus extracts against Sarcoma 180.
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Fig. 6-8. Anti—tumor activity of dox 1/4 in combination with doxorubicin(dox)

extracts.
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Fig. 6-9. Anti-tumor activity of PG 1/4 in combination with doxorubicin(dox)

extracts.
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Fig. 6-10. Anti-tumor activity of doxl/4 in combination with Phellinus

gilvus(PG) extracts against Sarcoma 180.
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Fig. 6-11. Anti-tumor activity of PG1/2 in combination with Phellinus

gilvus(PG) extracts against Sarcoma 180.
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Fig. 6-12. Anti-tumor activity of doxl/2 in combination with Phellinus

gilvus(PG) extracts against Sarcoma 180.
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Fig. 6-13. Anti—tumor activity of PG-dox combination against Sarcom 180.
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7. 2R E 8 A (Phellinus gilvus)EHE F53 d3AY SAAR

o AAe R AT
Table 7-1.7 7-2.1 JEW AA% 142 5 A4 5 §FANE FL 4
= @ vl g9lom LDy = 5000 ks o149l 2o@ vhebwTh

Y. AFe W3t
PGE %o % 149 FoF A=< A3
)

it
L
i
&
i
B=)
=
BN
=t
:Ll
offt
N
o
)
o
Lo

g 92 SN FES 149 ot BESAY. Hir AR AN 5000 mg/kg
2} A3 7 &2 2,000 mg/kg o] sholl
of #AGe]l TASIT a8y FAIAR] Aol T SFAHHE

FA I FAANA Aol WAY 7k I vH(Table 7-4., 7-5.).

2. $¢+3 A ZA(Gross pathological findings)
Aol ZE8HE 444 EE ratE E48lo]  heart, lung, liver, stomach,
=

intestine, kidney, adrenal gland, spleen, ovary, testis® S<etd o= #z3 A

Ha skl A2 #EE 471 §ldtH(Table 7-6.).
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Table 7-1. Mortality of male and female rats orally treated with PGE

D
Sex ( ;)kse) Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10 Day 11 Day 12 Day 13 Day 14
mg/Kg
Male 0 06 05 05 05 05 05 05 05 05 05 05 05 05 05 05

500 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

1,000 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

2,000 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

5,000 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

Female 0 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
500 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

1,000 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

2,000 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

5,000 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
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Table 7-2. Abnormal clinical signs in rats orally treated with PGE

Sex Dose(mg/kg ) observations Range
Male 0 Appears normal Day0-Day14
500 Appears normal Day0O-Day14
1,000 Appears normal Day0O-Day14
2,000 Appears normal Day0-Day14
5,000 Appears normal Day0O-Day14
Female 0 Appears normal Day0O-Day14
500 Appears normal Day0-Day14
1,000 Appears normal Day0O-Day14
2,000 Appears normal Day0O-Day14
5,000 Appears normal Day0O-Day14

- 125 -



Table 7-3. Body weight of rats orally treated with PGE(mean)

S Dose v 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 —&v ~Pav Dav - Day Day
ex a a a a a a a a a a

(mg/kg ) Y v Y v v v v v Yoo 12 13 14
Male 0 132 147 154 165 174 182 190 196 205 213 223 232 232 243 248

500 134 149 1597 170 180 189 196 202 212 218 228 238 241 250 260

1,000 134 149 159 167 179 187 196 202 209 216 223 231 237 242 255

2,000 134 147 157 167 177 185 193 201 208 216 224 231 236 243 248

5,000 134 149 156 166 175 183 191 199 206 215 224 230 237 244 248

Female 0 114 125 131 136 144 156 151 154 157 161 165 169 172 177 179
500 111 123 129 136 142 146 149 153 154 157 159 162 166 167 173

1,000 111 123 131 137 143 147 153 153 158 162 166 172 173 178 180

2,000 114 125 131 136 141 146 151 153 158 162 164 169 170 174 178

5,000 111 125 131 135 142 148 151 154 158 163 166 169 169 174 178
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Table 7-4. Food consumption of rats orally treated with PGE(300g-g of residual in cage/the number of animals per groups)

D

Sex ;’;e) Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10 Day 11 Day 12 Day 13 Day 14
mg/ Kg

Male 0 202 163 203 16 197 189 192 203 193 217 189 216 203 222
500 21 173 213 163 221 208 195 22 189 212 199 221 211 223

1,000 205 179 202 172 203 193 202 195 183 198 185 204 185 207

2,000 198 169 205 171 20.2 197 209 199 195 216 19 21.3 21 21.3

5,000 155 169 202 1477 20.8 195 198 207 198 @ 222 184 228 21 21.2

Female 0 174 132 152 121 164 152 144 152 148 155 135 141 16.3 16.2
500 169 137 16.7 13 154 147 14 136 127 138 116 15 13.3 145

1,000 154 147 16.6 13.3 17 156 14.1 14 146 147 134 149 157 164

2,000 16.3 135 16 129 158 16.3 14.6 149 142 144 139 157 15.7 16
5,000 172 14.6 16.9 136 171 157 153 154 146 159 12.1 15.3 14 15
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Table 7-5. Water consumption of rats orally treated with PGE(480m¢/m¢{ of residual in cage / the number of animals per

groups)
Sex Dose Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10 Day 11 Day 12 Day 13 Day 14
(mg/kg )
Male 0 32 22 30 25 27 27 24 27 30 32 27 27 28 28

500 38 24 36 27 31 29 28 31 31 39 32 34 34 32

1,000 31 24 28 25 27 27 26 25 27 31 27 28 28 28

2,000 34 26 31 27 33 26 30 29 27 35 29 28 27 28

5,000 30 26 31 28 25 25 35 25 29 31 23 30 26 28

Female 0 30 23 26 24 26 24 23 25 29 32 24 25 28 28
500 30 24 29 25 27 27 26 25 27 31 27 28 28 28

1,000 28 24 26 21 24 22 18 19 23 26 20 22 23 24

2,000 26 22 27 23 25 29 22 26 28 28 26 28 27 28

5,000 30 22 26 24 24 21 21 20 22 25 20 20 21 24

* Pathological finding incidences / the number of animals per group
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Table 7-6. Gross pathological findings of rats orally treated with PGE

Sex Dose(mg/kg ) Pathological findings Frequency
Male 0 No gross findings 0/5%
500 No gross findings 0/5
1,000 No gross findings 0/5
2,000 No gross findings 0/5
5,000 No gross findings 0/5
Female 0 No gross findings 0/5
500 No gross findings 0/5
1,000 No gross findings 0/5
2,000 No gross findings 0/5
5,000 No gross findings 0/5
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8. Phellinus gilvusZ258 @G IAE 0§ 7sAFS AT 71247 (A
EoA IAEHA ALAY A FE2E0 A F7] 45 & JAd #A= &H)

Andon BEEeAFROEE AR B BRoA 9ENeS dor o
el gele] ww, SF7lo] @Fol AW MAT 7} F7kekAl Brh Table 81
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Table 8-1. Total of white cells and neutrophils in bronchial larvage fluid after
saline-challenge(Control), extracts of Phellinus gilvus(PGE) and Phellinus
baumii(PBE) pretreatment prior to lipopolysaccharide—-challenge, and

lipopolysaccharide—challenge(LPS).

Groups Total cells(x10°) Neutrophils(x10°)
Controla 0.30 + 0.10" 0.09 + 0.06"
PBEDb 0.28 + 0.14" 0.05 + 0.03"
PGEc 0.20 + 0.10" 0.04 = 0.01
LPSd 244 £ 0.39 1.82 + 0.34

Data are expressed as mean £ SEM. aControl(n=6) was treated by saline. Extracts
of Phellinus baumii(bPBE, n=6) or Phellinus gilvus(cPGE, n=6) were pretreated
with 20 mg/kg body weight before 50 pg lipopolysaccharide-challenge. The rats
were anesthetized and sacrificed 4 h later and then bronchial lavage fluids were

collected. *P < 0.05 compared with LPS was significant.

TNF-a¢} IL-1E= d=wk$9] Alx 2 neutrophil®] A4, platelet-activating factor
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aga 54 dREFY AT E et (Makristathis 5, 2002;
Warren, 1990). & AT A= LPSE AH &gt d=2o 7|#AAYo|A TNF-ae}t IL-1E7}
AU E F7HE HAFAH(Table 8-2.). TNF-n2 s Ada] 2 2329
A g xR Frhete], 2 A EHA AAA ] A FEEC AFNHEel o
e MAA FeEs & F AUtk olw 54 FAXA = TNF-ae 12 pg/ml, [L-1ae 32
pg/mé oA IL-1= #4 =871 95 ¥ A Ax7F ¥k (Spond 5. 2003). 578
A¥= Table 8-2.01 YeEbATH =3 [L-152 vt AEt1olA 2R} 3|
Qe F7het e, Aga2e s xRt L7 A Srbste], B i &

R ARA A5 FHBo] AFVEL AAAOT AAFL L F Ak

rII.
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Table 8-2. TNF-o and IL-1 in bronchial larvage fluid  after
saline-challenge(Control), extracts of Phellinus gilvus(PGE) and Phellinus
baumii(PBE) pretreatment prior to lipopolysaccharide—challenge, and

lipopolysaccharide—challenge(LPS).

Groups TNF-a(pg/ml) IL-1i(pg/ml)
Controla 200 = 180 220 + 98
PBEDb 1,360 + 120 380 + 46"
PGEc 1,280 + 140" 340 + 64"
LPSd 1,180 + 140 650 + 76"

Data are expressed as mean £ SEM. aControl(n=6) was treated by saline. Extracts
of Phellinus baumii(bPBE, n=6) or Phellinus gilvus(cPGE, n=6) were pretreated
intraperitoneally with 20 mg/kg body weight before 50 s
lipopolysaccharide—-challenge. The rats were anesthetized and sacrificed 4 h later
and then bronchial lavage fluids were collected. *P < 0.05 compared with Control

was significant. **P < 0.05 compared with LPS was significant.
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9. Pellinus baumii, Pellinus gilvus, 281 Phellinus Linteus2%€ @t 3

AL o8 7TAAF AT(DUABA FE2=c i A9EA Hlw)

T A*E, B M¥ES 374 adaptive immunityel]l S 23 Jsks F33t= A2 A X9
715E FASE wHeR ANAEst F¥E Hi 9= beadE Evht AT F 9l
cAE FAs] ANFEL] AXAMEY FAVFd ougt dgs F=A A

. AAAEZE SD rate] EAolA 2L peritoneal AAAES Abelson murine
leukemia virus”’} #a ¥ o] FU3tE BALB/c w92 8] AXAMEFA RAW264.7

AT B ANAEE Aol urh 4% RS AL 5 9

= =2

tjo

o YA B stelofetis MAN G AGEIE Aolst WAFE wie] 9l
w92 AN AEFA RAWATS AHgets WMo 88 wastde. AXA

X9 g% A2 A E 9 fluorescenceE flow cytometrys o] -&3Fo] AlX o H

X V%S sk &asol #EFATE. RAW264.7S A&k AlEH
A G2 5o v dgS AN A3ES Fig. 9-3.7 9-4.0 AR A 7]
boll w2 Wats Auny] §8le] PG, PB, PLS 32 ug/mbe] TE=E 2447 9 484
b Eet AEstar RAW264.7 Al ©25S ZANEE An 4841 wjkdt Axrt A

o ANAEAN Qe At wrk FAE ARE Ao ANAE BHRFE
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Fig. 9-1. Effects of polysaccharides isolated from Phellinus spp..(PG, PB and PL)

on in vitro phagocytosis response of RAWZ264.7 cell lines.
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Fig. 9-3. Effects of polysaccharides isolated from Phellinus spp.(PG, PB and PL)

on in vitro phagocytosis response of RAWZ264.7 cell lines for 24 h and 48 h

incubation.
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Fig. 9-4. Macrophage activity of RAW 264.7 cell treated 48h
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10. Phellinus gilvus2%8 @5 9993 A FEES oJ&3 7ISHAFY I
g4 v E AFESELd g3 DRI &

7h ulEXESHA FEEY FTY A4 523
M EAEHA AAA e d4FEES Sarcoma 180 1L S o] A3 ml~o 7Y
70531 E) g/kge]l &FAAREH Y &S YHEdol T4 AVIE 37%7HA

Zan T

Table 10-1. Anti—tumor activity of Phellinus gilvus hot water extract in mice

Groups No treatment 0.25 g/kg 05 g/kg 1.0 g/kg 2.0 g/kg

Weight of . . .
3.2+0.4 3.1+0.3 2.3+0.4 2.0+0.33 1.60+0.2"

tumor(g)

Mean=S.D.

*P < 0.05, **P < 0.01

wol o] g3tel k. B ATIAE nlEAFNA $2EL Fo F AdHELR 3
4 f= A 2w Asetx e et 2As.
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Fig. 10-1. Effect of Phellinus gilvus extract on AST in rats
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Fig. 10-2. Effect of Phellinus gilvus extract on ALT in rats
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Fig. 10-4. Effect of Phellinus gilvus extract on TP and A/G in rats
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Fig. 10-5. Effect of Phellinus gilvus extract on P in rats
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Fig. 10-6. Effect of Phellinus gilvus extract on CHOL and TRI in rats
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Fig. 10-7. Effect of Phellinus gilvus extract on LDH in rats
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Fig. 10-8. Histopathological findings of the liver of rats treated with Phellinus
gilvus extract and CCL4
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11. Phellinus gilvus APAZ7E @I g o83 7|5 HAFY <AL 2
FEAES FF3E 2AHE

Table 11-1.° vebet npo} o], v EH Al AHEA o A5 FF22 02 mg/ml
o] FolA Htt 2 mg/me] Fiolr EdtHow WelolAl, FadA B oa-opdete}
Aol e AT webd, stEdEHA AAA ] A FEEe] $E7F =2
TE a-FFIAATAL] A4S ¥ g eR AAdE o 5 3o, oHd a-=F
A GA L] 24E gAstEE Fmue] o H AR F&sA AHEE ¢

(Atsumi &, 1993).

Table 11-1. The inhibitory effect of Phellinus gilvus extract on enzyme activity

related to diabetic melitus

44 oA A=(%)
&% (mg/ml)
Maltase Sucrase Amylase

) = 0 0 0 0

nh 27 S0 A 0.2 7 87 32

TEE 2.0 63 o3 52
Table 11-2.914 HoFE AP vl2d WA AAA 45 FFES A0l
05% A7HeF A5, HET wishel fAH7 F4o] Lizw Z7staon] wixe] pHi
09 © AsHch £, 2 A9 SEAFNA ALA G5 FEES WA
1.0% H7bet Ao+ 132009 T4 235 Yehdden wjxe pHE= 0.6 © A3

= A,

- 146 -



Table 11-2. The growth effect of Lactobacillus acidophilus by Phellinus gilvus

extract
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12. Pellinus gilvus AAA @83 FEE0 g dAHAI(EIHOIAY

R FEAHANE)

Table 12-1. Revertant colonies in the S. typhimurium reversion assay with hot

water extract of Phellinus spp.

Number of colonies per plate

Test material Dose

TA100 TA1535

Control 0 73+ 25 27+ 8

1 86+ 15 19+ 3

Phellinus gilvus 95 75+ 9 23+ 2
extract

5 79+ 4 32+ 4

1 90+ 9 19+ 5

Phellinus linteus 95 90+ 16 21+ 4
extract

5 88+ 6 23+ 4

1 79+ 13 20+ 3

Phellinus baumii 95 78+ 99 24+ 3
extract

5 78+ 16 19+ 2
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Table 12-2. Revertant colonies in the S. typhimurium TA 98 reversion assay with

hot water extract of Phellinus spp.

Test article S 9 mix Dose Number of colonies per plate

D.W. 0 44+ 12

9~ AF 1 48+ 11

313 40+ 11

625 42+ 13

Phellinus gilvus 1250 46+ 19
extract

2500 49+ 16

5000 42+ 14

DW. + 0 48+ 10

2-AF + 1 243+ 16

N 313 47+ 13

+ 625 45+ 14

Phellinus gilvus N 1,250 48+ 13
extract

+ 2,500 48+ 14

" 5,000 51+ 12

2-AF, 2-amino fluride, was used as positive controls.
Values represent mean * S.D. of revertant colonies per plate in two times with

duplicate.
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Table 12-3. Revertant colonies in the S. typhimurium TA 100 reversion assay

with hot water extract of Phellinus spp.

Test article S 9 mix Dose Number of colonies per plate
D.W. 0 145+ 13
2-AF 1 142+ 13

313 140+ 13

625 141+ 14

Phellinus gilvus 1,250 141+ 12
extract

2,500 149+ 14

5,000 143+ 14

DW. + 0 144+ 16

9~ AF + 1 1,265+ 112

+ 313 146+ 16

+ 625 145+ 14

Phellinus gilvus N 1,250 143+ 14
extract

+ 2,500 144+ 13

+ 5,000 147+ 15

2-AF, 2-amino fluride, was used as positive controls.
Values represent mean * S.D. of revertant colonies per plate in two times with

duplicate.
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Table 12-4. Revertant colonies in the S. typhimurium reversion assay with hot

water extract of Phellinus spp.

Test article S 9 mix Dose Number of colonies per plate

D.W. 0 29+ 2

SA 1 673+ 7

313 32+ 3

625 29+ 5

Phellinus gilvus 1.250 31+ 2
extract

2,500 31+ 5

5,000 33+ 3

D.W. + 0 33+ 3

SA + 1 676+ 27

+ 313 30+ 2

+ 625 31+ 3

Phellinus gilvus . 1.250 31+ 3
extract

+ 2,500 32+ 4

+ 5,000 30+ 3

SA, sodium azide was used as positive controls.
Values represent mean * S.D. of revertant colonies per plate in two times with

duplicate.
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Fig. 12-1. Antimutagenic effects of 3% hot water extracts of Phellinus
gilvus against 2,AF(1 pg/plate) for TA 98 and TA 100 and against
SA(lug/plate) for TA 1535 at 0, 313, 625, 1,250, 2,500 and 5,000 u
g/plate.
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Fig. 12-2. Antimutagenic effects of 10% hot water extracts of
Phellinus gilvus against 2-AF(1 pg/plate) for TA 98 and TA 100
and against SA(1 pg/plate) for TA 1535 at 0, 313, 625, 1250, 2500
and 5000 wg/plate.
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Table 13-1. Recipe for functional beverage

(100 m¢ 71<=A1)

55 HME A type B type C type
- 2.9
MEHAFEE By 18 ml 10 me 2 mé
- 2.9
x4 FE2E 2 ml 10 mé 18 ml
°Bx
ol 4} extract 4 °Bx 2 ml - -
71
g “Bx 16 g 18 g 18 g
TAk 0.36 g 0.36 g 0.36 g
& = 25°Bx 0.08 g 0.08 g 0.08 g
} 72
Abats =l . 2 g 2 g 2 g
Bx
oA MU EF 0.05 g 0.05 g 0.05 g
Table 13-2. Final recepe (100 m¢ 71=A])
=5 HME A type
2 EZHAFES O 2.9 °Bx 100 M= fill up
Adzx 4] && 2732490 3.2 °Bx 100 M= fill up
HE 2 g
a3 71 °Bx 14 g
Ab g 5 ol 63 °Bx 02 g
2w} 63 °Bx 0.05 g
TALk 0.05 g
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F % oAe RORRY ARARY AT BAT AA 483 okg 3
AAE Fom e olgHm glo] ool mE ojy X e SH(Hayes
1978)011 FalA% 2 =4 (Pegler 5, 1982) Fol td AF7h walA WH ol
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e
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(Pleurotus ostreatus), %% °|(Agaricus bisporus), % 18X (Lentinula edodes) 3% 3}
k&M Al AW A (Ganoderma lucidium)©] %S ©]Fil i, Hto| SoAE=
AE3A)AES o] 83 HolW A (Flammulina velutipes)® Z=€}g] ¥ X (Pleurotus
eryngii)7} A¥jE L Qi) olE WAFE HAFET(Paul 5, 19819 €&A AME7]
Aoz FRFAET 5, HASS FASRE 3o 7t 5o uheh Aujsa 9l
o ey ool vl Sl A el E A Sl WMAEFIE AgEel jloemw ofe
7HA WAL el e AuiRie]l e = Aol

w21 SW A (Phellinus  gilvus)= 55 WA 5 (Aphyllophorales), 22581 dH A
I} (Hymenochaetaceae), A& A2 (Phellinus)oll &38f= MMRSFo g Fg )it
o 22 g]igrol] A=, Al Al Al FURa e st W§E o7
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AEel ool AA&3(kekawa 5, 1968)7F = Ae= yey @2 A7 1P H
o gttt =wlloll A Phellinus% W Alel gk Qlg-ajufel #3k A

&l Phellinus linteus® A& AN} Phellinus gilvus® DES o] &3k o -F A ulo
W AT T, 1999 oy dEA s =Eg ) v o] Bol
Aol, FHE o83 deAu] Thsdel ek AFS AAIS
g 2o #@A FSdd FF5EE WA F5S TS A (Phellinus
baumii), WX (Phellinus linteus), "F2733W A (Phellinus gilvus) 3522 ¥

o olgd ABANL AN AL W EYS o8 AMATANE gl A

i&
rlr
=)
b
i
il
fo
£
_0|L
)

A2d Az R B

2 Ao AgH v vtEAESHA (Phellinus gilvus)S AE 5371 A
AANGEAS AP, 183 (Phellinus  linteus)® 5733 (Phellinus
baumii)& FEXNEH SEVAEHAA FFLE dFE AHES AT EFEAE v
A= Potato Dextrose Agar(MerckAHE AFE-3191. 2™ Potato Dextrose Agarell 7ty

Hj kel Al 2 Ao AL-&3T
2. AR <&

o] BER A= PDAMAIE ARESE L 71241 vl Aol A o] wtAbe] A&
£ Hlwsl7] §3 vjA 2% Table 1. 9|49 o] PDA, MEA, YEA, Czapek H|X] &
AHESEATE ZF wi A= 121°C ol A 1683 aLgkakatstol 217 9em®] w3 hal FAFH ol
20 meA EFetA T WS WA EFEE AxE FduiA o] Sl PDARA ol
Al 1093k vk AR gAY F9lE A 5 me cork borer® Awele] HE

doz Apgstion F2ufgrlol ] 30TC= gkl
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Table 1. Composition of culture media
Media and composition(g/1)
Media reagent
PDA MEA YEA Czapek's
potato 200
glucose 20 10
sucrose 30
malt extract 30
yeast extract 5
peptone 3
sodium nitrate 3
magnesium sulfate 0.5
potassium chloride 0.5
iron sulfate 0.01
di-potassium hydrogen 1
phosphate
agar 15 15 20 13
3. AAME2ZE
Aol A LwE 2Abehy] flste] &= WA e PDAMACIA 102
¢ vkl ALY JHEAE] 92 A4 5 me cork borerZ dAwsle] PDAS 459
Hj 2ol HEg % 10, 15, 20, 25, 30, 35TC=E 72t 24 7]l A 1047t v &
& F ogR 2 43S SR
4, IAA =
FAERE A€ JEE FUSY(Quercus spp)E oS Euty AR og A 83
o Y& HAls A9 o]Fo] AW 11€4FE ol5d 29 Atolo] Hajd A
Abgetdlom AT S oA AR ST YH] ddd gl 35~45%
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o u XE 12~15 cm, Zo] 20 em(2F 900 g) ALEZE A ALt o XEA S
T FHAIERVIE Axste 379 A ofH e ¢ A8t HIMAEA = Al

S Az WA 7 A FAFE Arhete] gt

olgtetd AL FENTH EGolsteEAH (g8 1983)q] =3t =dl CaO,
MgO, K:0+= A" FAAIRE 10 g& 47} flaskell H &3 $ 01N HCIE 9 50 mE

Zhetal 2ol A G2 1ARE IA'7E $ol Nob oA = o33 v 1 o

rlo

NS Atomic Absorption Spectrophotometer(Perkin Elmer 2380)%, Xe<3}&

Tyurin¥ 22, Ad A= Kjeldahl'H 22, P,OsE= v o2 pHE AFAR 5 g

olN

F4 25 meell 3027 A AN 71 & pH-Meter(Fisher model-50) % #4131 93 o},

6. Hj X Z A

2]

fs

w}

om vZe

il
ot

HAL wj A A 2 Al FARS FUHFEHEEdd T 900g)d ddd

U & (V/V)Z 2} 0, 5, 10, 15, 20, 25, 30%2 7}ste] ddstA =3
shAATh wiA o] SRS 66% = 2d tha WA polypropylene bagell °F 2 kg
A da s ol o] 5 121TCelA 90 3F aqtakat sFdvh. ametakat® w7} 1
5C A== A3 & vy wigd TS A Fdel oF 100 g8 =4 HFsko] 22+

2CoA wigstiA WFaddrs AT
7. AAAFA

AR WAL A% B WMF R FRFA Fe mAE dustgon A6

A GARMAALE VIEor AT vl At dRE wiAE

4z
o
L
By
(@)
X
2
L)
%
o
ofj
M
&11‘
s
a
QL
2
R
N

WA polypropylene bags AEH =

WEAlS f-Eskth oF 11~13Y9 S 55 WAl 7] ¥ A (Primordium formation)©] A] 2}

>
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W 871§ R AJE o 509 o FREE AUA Fehst A G
Hof Fate] Jbsatanh. AAA FIHFe ARA ANF, 47, 9, A, AAF,

AZFT oz Y ATh

8. BEA HAXAF I AZHAF FEFF|Y (Penicillium citrinum) 5 A

a3 A4
7 9T ) 2 WigH 54

2% Penicillium spp.vt9 WY 2 ey EAHS #Zsr] 915t PDAY Il
Aol Al 25T, Sz A 253 widst & RAXAH 2 ¥ AE FAAAEN A
(SEM) o2 #Zstdch A A 222 10ColA 35C7HA 5T Ha o2, 7+ Aed

57191 PDA B#iA 4] 47 5 me #F AU olAste] 38U WMFH F Y
|

olff
o
2
—
()
3
=,
R
W
a1l
@]
)
R
ol
(@)
L
b
o
bl
co
jlie4
L
)
o2
ol
o
a2
PN
>
=
ol
ol
32
=

o el 24

#23F  Penicillium spp.we MUA AARFS 95t HTHoE oS PDAWA
o Al m\ &3k TALEH

FFMA A A HFsE] A

BEAA WERTE 24,

o EEAYEN 37

B4 Ao o3 AsuAl FEFFo|H (Penicillium citrinum) A &3S

778 A} T A543 (Phellinus baumii), vFE733H(Phellinus gilvus) 2% %<

o

o

Al
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Bgom wel, vhALE, 44 3PS BEAR ALste] FEFFW WSS 4%

z7], Sl A st on, 7 BEAY o3 e ZAS T
9. F7HEFAIY

AREANEANA NFIRE AA FYSMAE 3 AN AZNEL &
Aatarh ARAaE EE AN, AT AW, A FAG kA AN
A71%e) AR AAA ADeSLct FUS
1=
T

Bl 10€el 2A 38kl

_ﬁ
X
x
2
D)
i1t
)
Ho
k
S
r o)
B
ojft
Lo
ol

A3HE dn H uF

1. AAAFA

=
HAE W @S 23 A7 oF 504 o] FFE = A A e dE7E SdsiA |4
ol gto]l Thsstduh. AAA sFEe AT, Ad=F, A& (Biological

efficiency)® e AT

- 161 -



Hu
%,
rlo
hdl
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Ak
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e
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o,
o
A
o,

2. A 2FE A F

Table 2. AEHA #FE A FTHF L 2=A42d 2 FAAA

TAY A (mn /109)

=
) PDA MEA YEA Czapek
pl Pb Pg Pl Pb Pg Pl Pb Pg 1l Pb Pg
10 5 5 5 5 5 5 5 5 5 5

P

5) 5)
15 6 13 12 12 16 16 8 9 12 6 9 7
20 6 31 29 20 36 40 18 21 31 7 18 11
25 5 3% 4 24 48 52 23 28 40 6 24 13
30 7 68 81 35 80 % 39 66 50 9 34 14
6

35 % 38 22 50 31 19 4 45 10 31 11

Pl . 1833 (Phellinus linteus), P.b : 5743 (Phellinus baumii), P.g : P}EX 3

WA (Phellinus gilvus)

13 (Phellinus linteus), 523 (Phellinus baumii), 722 & A (Phellinus
gilvus)®] TAMEE HA2EE stz 10T A 35CT7HA 5T 1HA o= 2 2fdto]
o} o] 25TCoA 30TC7} WY o2 vElyon

A4 e w7} 30TIIE 5, 1986) ZAAFH ALY #AAZ HASEr} 25-30T e
(A 5, 1996)9 WLt B W HALmE fAR Aol #AAYE 54
Aol Aol e SAol golsht FF AAMA Al FARZHH pH FE

| e AR o] FolAok & Aow AztEelHT

2

- 162 -



Table 3. IEHHA w50 wjAFHF 31 2=Agdd & A4 3 FALE

AN, EApEE

=5
) PDA MEA YEA Czapek

Pl Pb Pg Pl Pb Pg Pl Pb Pg Pl Pb Pg
10 Br TBr TBrTYTB TBTYTYTWTWTWTW T
15 Y T YSTBrSTYSTYSCWSCY T YSTWTWTWTW T
20 Y T Y SCBrSCY SCY SCWSCYSCY SCBrSCW T W T W T
25 Br T YCB CY CWUC CDB CYSCYSCWSCWTWTW T
30 Br T Y CB CYCY CBCYCY CB CWTWTW T
35 Br T YCB C YSCY CB CYSCYCWSCWTWTW T

YBr: brownish, Y: yellowish, W: whitish
Ye: compact, SC: somewhat compact, ST: somewhat thin, T: thin
* Pl ¥ (Phellinus linteus), P.b : 5733 (Phellinus baumii), P.g : &3 %

W Al (Phellinus gilvus)

3843 (Phellinus linteus), “§5-°33(Phellinus baumii), vF7 35 WA (Phellinus
gilvus)®] A 2o mE FAANY FAEEE FAFSZI9E] 10T A 35T 7k
A 5C HA o w Aeste] dALE g A3} Table 349 2ol 25TelA 30T~

FARES} el HFA Lo ey

o
)
Ml
—_>‘4-"4
1=
rlo

MEA® A4, 30C Z7100 A

283 (Phellinus linteus)e =& A543 (Phellinus baumii) =24, vlE3%

WX (Phellinus gilvus) 22 o2 e

3. iR A 29 o]3}EA
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221%% FENNE Ao We Al e £AE R FFse

Fe¢l 75 olzprlofubinte]l 11275 ppme gl o® ki, Mne W7ol
=

246.57 ppm, Zn< v 7%o] 57.2 S5ppml. 2 Ay oz

Table 4. viA| A} =2} o] 51844

PO Ky Ca
TN T-C ~ o o mO PH Fe Mn Cu Zn Pb Cd Cr As
v %] 2] & 2 (1:5
% ) pp
m
; 140.
Bl 035 53 007 022 092 011 59 929 5 26 267 092 - - 153
PUREEY 024 55 006 035 084 007 64 6233 851 123 312 - - - -
“EUFEY 023 50 005 025 1.79 0.05 68 61.04 809 203 577 - - = 427
23.1
o FFAIUEEY 052 51 0.05 0.16 098 006 58 11275 5 208 506 259 - - 014
. 413
AU 033 54 009 031 082 122 53 90.18 237 884 - - - -

4. 717 Agu&d TR

=
o2
e
o,
e,
4
fr
Do
7
wW
(@)
e,
fu
fiu)
=
fu
>
jaeiy
ot
(o,
i
=
N
lo
=
o2
e
o,
o
4
oy}
(@)}
es
fx
iu
=
o2
By

WEE v 20%, 25% AT =2 A2 YEhy wde] HUMEEVE Eolds
Z AMPEELE Eolx= Aol w4 30%E MM wWiAlE FE3F
(Trichoderma spp.)ol 25 LEFHAY. ol A JIAHAE A= o4

N o] gold o Azt
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Table 6. PFEXI &8 A o] WA A8 A 54(25C)

I RALIE- .
A A & gL da(d) TAEE 29E(%)
(v/v,%)
0 28 e+ 0
5 25 e+ 0
10 25 ot 0
b 15 28 e+ 0
20 28 ot 20
25 30 et 60
30 - - 100
AR () 56 0

5. AAALR 54

WL polypropylene bags AAst #z WHATAS FLeghs WAA77E o

28 dFE FyhiA HEEE 11~1392 a2 233 89

Zto] 29 A% 1293 ¥&=e o, v 10% A7 FubeiAe] AAFTe 577 g, A
T 97 g, ALEE 641%E dEujAdAe] AAF 231 g, AEF 3

& 256% Rtk ¥5e o Yeigon FUFEY dEA T A AT

570 g, AEF 92 g, A2ta & 633%= ety oZ23E u8d u nfE3EHA

FHAIAL A]le] A TS gAerate] FUFEW v Ago] §ETd o A7

ok F 5(2000)0] 88k Phellinus gilvus®] H5& o] &3k AT AuAI Gl = 2

WAl 180486 g A% FHAEE v mMwT u FuupAA] FFgol v
$ Eee @ 5 Ak EAFUAY BRI AAAFHL e AFAAF

Hl ] A3 folst Hog og JFAHAEAREA U gyl FHEHooF & Holt}
5 (Phellinus linteus), 3543 (Phellinus baumii)®] A A= o1& wraz ¢F
ko wEXEZWA (Phellinus gilvus)e] EUFEEY, “FUFEY, oA ol UF&F

==
oy
B, AR A ol gAHe AAAT BA ASF Adeln gow f3 ¥

=l
_ﬁ‘i
oﬂ
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o AAALA BA 5L AT A Lot

Table 7. FF2xEH A 9] wix A= ALAYE 54

WgEE Ewelse  AAA A YA
)4 2] 5 AR S
WA 9% AAEE AREFQE (A%
0 11 570 92 63.3 232
5 11 421 66 46.8 167
SRBR=E 10 12 o7 97 64.1 222
- 15 12 530 81 61.1 201
= 20 12 382 83 424 210
25 13 166 39 18.4 99
30 - - - - -
g
o= 12 231 38.7 25.6 100

a) (AAA AT/ MR AR AEF)*100

Fig. 1. A2 v &8 A 24 A

Ar s B Fra G Sl s D S
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7. AAA 2 54

228 d Al@elM 5% A& B WAl e ALA S5 e Tl

A s 2ol 63 g, FurEHAA 75 g, =5 rEEMA 10 g, =EYT R
1

2
i
__}1_2
1o,
)
=
__>|~1_1"
e
Y
itd
o
tlo
.
=)
fz
1)
Y,
°
—d
{o
I
O
o
®
e
°
—d

6
At A E 37 g, AARUFEEY 72 ¢ T2 953 Fyto wE dXE AIFS
UER A gkgkont b 7h 2
CEUFYEE 29 mn, “FUFEY 24 m, AHEUFEE 25 m, AFE USR] 2.3
mE Rl el vl AZujA] AAA FACE & BEFs YEl AT
npEEHAL] ARG AAAF LS e IS ATl BlE] FEs] folgk #H

o] t}(Table &.).
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Table 9. vhEAFM A WA ZE AAA YL 54

NAZF = o o
N 4 w7 FA AAS HEF
No g AES
(mm ) (mm ) (mm ) (g) (g)
(g)

1-1 FUFdE 9.0 83 479 2.8 167 63
1-2  FYyFEy 6.4 79 48.3 2.4 227 6
2-1 ¥yFHdE 54 72 42.1 2.7 105 43
2-2 HuyREw 7.3 91 52.0 24 83 29
31 =FyUFdE 3.0 58 30.0 2.9 21 10
32 =HFyFEw 4.8 69 43.6 24 76 33
4-1 o} FIAEE 2.6 57 304 2.4 25 8
4-2 o} 7 A F R 4.0 71 43.7 1.9 109 37
5-1 AlGFHE 3.7 64 354 25 106 46
5-2 AR RE 7.2 81 49.3 2.3 137 54

Fig. 2. Al vl Hmal A (a @ d5AF3A, b FHd3A0  a

AR, b BUR, ¢ =EUR, ¢ AP, e olFhA k)
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8. BEA A g3 AZHAF FEFFolW (Penicillium citrinum) ¥

AEH A9
AT ge 2 Wy 54

H = AEHA szt S7rstHA B Aol EAH R e
Aot A& A (Phellinus baumii)e] A2 Ao A3l Penicillium spp.iS 2AE5Y
Zledu AEFWAA AL Fek F8 A4 9 Agd 5AS Absd #EE
Penicillium spp.7tel Fef? 545 XA Ay, FAEAS] g gdyola AA
o] 1.8~23 mIA7|2 FAXAE Wol] At} FAAHL FAZHE one-stage
branch 2 %S dA3l3, Matulaets 4~6702 Zo]7} 52~78 m°|¥, Phialider® &
gt olal A7 7F 57~75%x22~27 mo] 3 th. Czapek wjA|7g2] ASolA 25T &
ZqAME 8dd wAZE 23 m AFATE PDA wilx] AolA #F9 FEHE HSodT
ZUg FHEEgY] AL Hlow AF VFdAE F8HEN, HA FAmAow
Wl B e A HeSs A Aa AR EE 20~30To 24
sttt ool #EE 5AS Samson (1981)°] Harel HlwE Ay FHHA
(Phellinus baumii)®] A Aol A 83+ Penicillium spp.& Penicillium citrinum £

= 54590,
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Table 10. Phellinus baumiiol X 28 Penicillium citrinum® F 13, wjgz =4

Characteristics

Present isolates

Penicillium citrinum®

Colony color
Conidia
shape

size(ym)
Conidiophore

Metulae
number
size(ym)

Phialide
shape
size(ym)

blue-green

subglobose, ellipsoidal,
smooth
1.8~2.3 um

one-stage branched

4~6
52~7.8 pm

flask—shaped,
B.7~T75%x22~2.7 im

blue-green

subglobose, ellipsoidal,
smooth
25~3.0 um

one-stage branched

3~5
55~9.2 um

flask-shaped,
7T~10x2.2~2.5 m

¢ From Samson

Fig. 3. Conidial head of Penicillium citrinumx5,000(B), Conidia of Penicillium

citrinumx9,000(A)
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Hdd AAE SAskel PDA iAol M wjgstslen, A4 5 mo #EF dHAS A
WA AAA ] e A3 AT S5LFHE ALA mdel FEEFolrt HAH
ks

EANA WA BT TS A IS etk Ed, o] Wuomye

2]
A& Aol dAst= FEFFoE2 Aw7HA =uel Raw wrp glew,

Penicillium °| 9|3 FEFFolH2 A4 2 &= gloy Jdd dd ALdA=

AEAl AstErh EH, dow TEAG D & AL Ao AFHmE TAH
gAY W ARE 2ARAAE FeIsE AAAA Aok e

Fig. 4. Symptom of green mold disease of Phellinus baumii in field(A),

Symptom was reproduced on fruitbody at 15 days after artificial inoculation(B)
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O EEAZEZR A

]

MR EH A B9 FREgely wse] A%zl 0~5%2 FEPge] 0~
1090 B8] wgrom, BEAE 27 12 mo AN 10 FAZ Aeld RelA

= EEFgolyel WAN etk EF, BEARS o315 R4A3} pHe| 4

Table 11. WHFWAF HEAZE FE5Fo T E(%)

FEHFoy T E(%)
T
W) npAHE )4
o1 4] Phellinus  Phellinus  Phellinus  Phellinus  Phellinus  Phellinus
=
gilvus baumii gilvus baumii gilvus baumii
/Kg QS =7
7] 5 10 3 10 0 0
6. 20)
Ag [e) 27
37 5 3 5 0 0
(7. 16)
Table 12. ZEAEE o]3}e2 EA (%)
Hlj A pH
P:Os CaO mgO KO EC Mn Fe Cu Zn Pb Cd Cr As
A5 (1:5)

A4 84 23 866 041 0.08 057 715 385 -

TRALE 75 10 770 273 007 013 - -

2y 6.1 3 098 020 004 007 - - - - - - - -
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0. 4AA P L BRAERY wA TR

1) Phellinus gilvus(F$%: 35, il nlE2JAF5HA)
BEe wepe Peoln, BEFE m 8~90lv, 27 005 meolth BAEAE

dg oz AA7]E= 33 x 25 mmo|t}.

Fig. 5. Morphological characteristics of Phellinus gilvus fruitbody

A : Basidiocap

B : Hymenial pores (x40)

C : Basidiospores observed with light microscope (x400)
D : Basidiospores observed with SEM(x5,000)
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#FFe mG 7~8e1, A7]= 0.07 moltk SAAEAE

Fig. 6. Morphological characteristics of Phellinus baumii fruitbody

A : Basidiocap

B : Hymenial pores (x40)

C : Basidiospores observed with light microscope (x400)
D : Basidiospores observed with SEM(x5,000)
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g9 wpe APoly, BEFFE mY 8~90lmW, A7 008 molth FAEAE

H¥Eog AV|E 40 x 3.3 mo]t}.

Fig. 7. Morphological characteristics of Phellinus linteus fruitbody
A : Basidiocap
B : Hymenial pores (x40)
C : Basidiospores observed with light microscope (x400)
D : Basidiospores observed with SEM(x5,000)
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10. 37 FAE

No ﬂﬂ Zrol A A4 (YY) A A = (g) AEZF(g)
1-1 i 11 160 59
1-2 o EHP 10 215 70
2-1 i) 12 100 36
2-2 E»Ur%j—i‘f” 12 78 25
3-1 FUF9E 13 50 21
3-2 =5 Ur%j—%?} 13 75 27
4-1 o} 7 o} 9l & 13 85 32
4-2 o} 7} A o} 5wt 13 100 34
5-1 AR 5 12 102 42
5-2 AR 10 128 49

A

selwe] A9 5%e 9% W BywuAcAe] AAA AEEHL ARFol FUY
A=Al A 59 g, FHLEWHA 70 g =EHFAZNA 21 g, =FUHTERHA
27g, AHBFARA 42 g, ABIEERA 49 g FOR 7 FEEE A% of
88 ABANRY ol g FHo] B1, 5% R FF FlAE A

B4 2 FUREERAZE e fERY Fudel 282 o &

- 177 -



Fig. 8. g ¥

ol

PFEXEH A AEA
]l A i

AdsAw,  B:

R, b LR, o =

C U2 AEZWA ] Hl X A2 2 A A S

%, dAb T

e P AT

2~ Q) 2=
No. A2 jfET( A% (g) AEF ()
1-1 A= 12 184 70
-2 FuFsw 11 210 78
2-1 s SR A 11 120 48
2-2  BuEEY 12 126 53
31 =FuFds 13 30 13
32 =5 —?%‘1} 12 62 24
4-1 o} 7pAl o} 12 70 30
4-2  o}7kA O}EH‘ 13 100 34
5-1  Ardprel s 11 65 25
5-2  ArEEY 10 120 45
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e R

S

UrE A 78 g, =RurdEuA 13 g, =wd

w2l 25 g, AFUFEEREIA] 45 ¢

Z

A=A A 70 g,
24 g, A

oy

T

g
o

[e]

LR
o=

4

At Frbel &AM 7F 8ol wal

0!

FUT, dAFIE, e ob7Ay

a AU, b B o w
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No A g Zko] 42 Q9 (Y) A ZF(g) AEZF(g)
1-1 e 13 130 45
1-2 FUFE 12 163 59
2-1 ] 12 152 54
2-2 A 13 160 57
3-1 e A 12 25 11
3-2 R L)y 14 15 84
4-1 oF7pAl o} 9l 12 65 27
4-2 oF7hAl o} 5wt 14 15 4
5-1 AP = 12 58 21
5-2 AU 12 75 35

FEAS AP 53] AT W B AUA AEEHS ARFo] FF
Azal AN 45 g FHFEWIA 59 g BUTAZNA 5 g BUTE

g, AT ARIA 21 g, ATHTE

& ATAMRL Byl Al SRl Bx, 5F U FF FoIAL Bur

FUTuAzt de FERY FHdel ¥5e & 4 At

A 35 g 5o 7 FEWE 952 of
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1) EdAEoZ= “Compositions containing polysaccharides from Phellinus linteus
and methods for treating diabetes mellitus using same” 22 Y xH 3xE ¢
g oAl ol gl W 4= Sslolvh. S B o 2
1. A composition comprising a polysaccharide substance(PL) as an active
component from Phellinus linteus for treating diabetes mellitus, wherein the
polysaccharide substance has the following features:(a) said polysaccharide
substance comprises 13.29% proteins and 82.5% saccharides, wherein 6.8(b)
molecular weight of PL is 153 KD; and(c) the neutral sugar composition of the PL
consists of 7.0% Ara, 3.7% Xyl, 21.1% Glc, 24.1% Gal, and 44.2% Man. 2. The
composition of claim 1, wherein the composition further comprises a
pharmaceutically accep carrier. 3. A method for treating diabetes mellitus in a
patient in need thereof, comprising administering to the patient a therapeutically
effective amount of the composition of claim 1. 4. The method of claim 3, wherein
said diabetes mellitus is insulin-dependent diabetes mellitus. 5. The method of
claim 3, wherein the PL is administered to said patient in an amount of about 100
mg/kg of body weight. 6. The method of claim 3, wherein said composition is
administered to said patient via intraperitoneal injection. 7. The method of claim 3,
wherein said composition is administered to said patient every other day.
2) E3AEo=Z  “Physiologically active substance EEM-S originating in
mushrooms, process for producing the same and drugs’® ® A4 FHH tIFF

£ o= stz st 8o R 53He US-6783771/20040831 ] o
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