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In this study, we investigated the in vitro anti-obesity, anti-cancer activity and single oral dose toxicity
of Inonotus xeranticus extracted by methanol (INXM) or ethyl acetate (INXE). In order to investigate
anti-obestity effect of Inonotus xeranticus extracts, the 3T3-L1 cells were treated with these extracts at
various concentrations(1, 10, 100 and 300 ug/ml). It was observed that 3T3-L1 cells treated with 100
ug/m! of Inonotus obliquus ethyl acetate extract (INOE), INXM and INXE, in the absence of differenti-
ation cocktail (0.5 mM isobutylmethylxanthine (IBMX) 1 uM dexamethasone, 1 ug/ml insulin), differenti-
ated at a rate of 78.5, 80.9, and 76.4% respectively. Differentiation rates of 86.6% and 83.4% were
observed in 3T3-L1 cells which were treated with differentiation cocktail at 100 pg/ml of INXM and
INXE, respectively. The anti-cancer effect of Jnonotus xeranticus extracts was investigated using a
method of sulfornodamine B in sarcoma 180 cell line. The cells were treated with these extracts (1,
10, 100 and 300 ug/ml) for 48 hours. The growth of cells which were treated with 300 pg/ml of INXM
was inhibited by 80.1%. The growth of sarcoma 180 cells which were treated with 100 and 300 pg/ml
of INXE was inhibited by 74.7% and 64.5%, respectively. In single oral dose toxicity study, no differ-
ences were observed between control and treated groups in clinical signs, body weight gains, and
feed and water consumptions. The results indicated that Inonotus xeranticus extracts did not show
any toxic effects at 2,000 mg/kg in mice, and the LDj, of these extracts was found to be higher than
2,000 mg/kg in this experiment. From the above results, Inonotus xeranticus methano!l and ethyl ace-
tate extracts might have useful clinical applications in the management of cancer and obesity and
may also be useful as a medicinal food.
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Table 1. Experimental design used in this study

Sex Groups No. of animals Dose (mg/kg)
Control® 5 0
Mal INOEP 5 2,000
ale INXM® 5 2,000
INXE® 5 2,000
Control 5 0
Female INOE 5 2,000
em INXM 5 2,000
INXE 5 2,000
*Control, 0.5% Carboxylmethylcellulose : Ethyl alcohol : Tween
80(8:1:1).

*INOE, ethyl acetate extract of Inonotus obliquus.
°INXM, methanol extract of Inonotus xeranticus.
YINXE, ethyl acetate extract of inonotus xeranticus.
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Table 2. Differentiation level of 3T3-L1 cell treated with
INOE, INXM, INXE except for 0.5 mM isobutyimethylxanthine
(IBMX), 1uM dexamethasone, 1 pg/ml insulin (% of con-
trol®)

1 pug/mi 10 pg/ml 100 pg/ml 300 pg/ml
INOE® 945+58 911190 785+308 108.9+32.2
INXM® 9461166 824+54 809+173 8541166
INXE' 087+159 846+124 764+146 958x208

Values are presented as means + SD (n = 3).
#Control, 1% DMSO.

°INOE, ethyl acetate extract of Inonotus obliquus.
°INXM, methanol extract of Inonotus xeranticus.
9INXE, ethyl acetate extract of /nonotus xeranticus.

Table 3. Differentiation level of 3T3-L1 cell treated with
INOE, INXM, INXE in the presence of 0.5 mM isobutylmethyl-
xanthine (IBMX), 1 uM dexamethasone, 1 pg/ml insulin (%
of control?)

1 pg/mi 10 ug/ml 100 pg/mt 300 pg/ml
INOE® 88.8+11.0 850+11.0 720+29.9 98.1+185
INXM® 879£50 810x741 866 +9.7* 9521102
INXE® 1006+10.1 90.2+6.4 83.4+12.0* 101.3+£9.8

Values are presented as means = SD (n = 3).

#Control, 1% DMSO.

PINOE, ethyl acetate extract of /nonotus obliquus.

°INXM, methanol extract of /nonotus xeranticus.

4NXE, ethyl acetate extract of inonotus xeranticus.
*Significant difference at P <0.05 level compared with the
control.
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Fig. 1. Cell viability of sarcoma 180 treated with INOE,
INXM, INXE (% of control). A, viability of sarcoma 180
treated with ethyl acetate extract of Inonotus obliquus; B,
viability of sarcoma 180 treated with methanol extract of
Inonotus xeranticus; C, viability of sarcoma 180 treated with
ethyl acetate extract of Inonotus xeranticus. *Significant dif-
ference at P < 0.05 level compared with the control (n = 3).
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Fig. 2. Body weight changes in male mice administered
orally with INOE, INXM, INXE. Control; 0.5% Carboxyl-
methylcellulose : Ethyl alcohol : Tween 80 (8:1:1); INOE,
ethyl acetate extract of Inonotus obliquus; INXM, methanol
extract of Inonotus xeranticus; INXE, ethyl acetate extract of
Inonotus xeranticus. -4-, Control; -l-, INOE; - A-, INXM;
-X-, INXE.
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Table 4. Mortality and LDs, values in male and female mice treated orally with INOE, INXM, INXE

Days after treatment

Groups Final mortali LDy, (mg/k

P 0o 1 2 3 4 5 6 7 8 9 10 11 12 13 Y LDw (mg/kg)
Control® 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 05 0/5 0/5 05 05 05 0/5 (0%)

Male INOE®> O/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 0/5 (0%) > 2000
INXM® 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 05 0/5 (0%) > 2000
INXE® O/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 05 0/5 05 0/5 05 0/5 (0%) > 2000
Control 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 0/5 (0%)

Female INOE 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 0/5 (0%) > 2000
INKM  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 0/5 (0%) > 2000
INXE 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 05 0/5 0/5 05 0/5 (0%) > 2000

Values are expressed as number of dead animals/total animals (n = 5) (percentages).

aControl, 0.5% Carboxylmethylcellulose : Ethyl alcohol : Tween 80 (8 :1:1).

PINOE, ethyl acetate extract of Inonotus obliquus.

°INXM, methanol extract of Inonotus xeranticus.

YINXE, ethyl acetate extract of Inonotus xeranticus.

Table 5. Clinical signs in male and female mice administered orally with INOE, INXM, INXE

Clinical Hours after treatment Days after treatment
Groups .
signs {4 2 3 4 5 6 1 2 3 4 5 6 7 8 9 10 1M 12 13 14

Contro? NAD® 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5

Male INOE® NAD 5/5 5/5 5/5 55 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5
INXM® NAD 5/5 5/5 55 55 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5
INXE® NAD 5/5 555 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5
Control NAD 5/5 5/5 55 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5

Female INOE NAD 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5
INXM NAD 5&/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 6/5 5/5 5/5
INXE NAD 5/5 5/5 5/5 55 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5

Values are expressed as animal numbers.

3Control, 0.5% Carboxylmethylicellulose : Ethyl alcohol : Tween 80 (8 1 1:1).

®INOE, ethyl acetate extract of Inonotus obliquus.
INXM, methanol extract of Inonotus xeranticus.
YINXE, ethy! acetate extract of /nonotus xeranticus.
®NAD, no abnormality detected.

= tH P < 0.05)(Fig. 1C).
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Fig. 3. Body weight changes in female mice administered
orally with INOE, INXM, INXE. Control, 0.5% Carboxyl-
methylceliulose : Ethyl alcohol : Tween 80 (8:1:1); INOE,
ethyl acetate extract of /nonotus obliquus; INXM, methanol
extract of Inonotus xeranticus, INXE, ethyl acetate extract of
Inonotus xeranticus. -4 -, Control; -l -, INOE; - A - INXM; -
X -, INXE.
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Table 6. Gross findings of necropsy in male and female
mice administered orally with INOE, INXM, INXE

Groups Observation Frequency
Control® N.GL® 5/5
Male INOE® N.GL. 5/5
INXM® N.GL. 5/5
INXE® N.GL. 5/5
Control N.GL. 5/5
Fernale INOE N.GL. 5/5
INXM N.GL. 5/5
INXE N.G.L. 5/5

Values are expressed as animal numbers.

°Control, 0.5% Carboxylmethylcellulose : Ethyl alcohol : Tween
80(8:1:1).

PINOE, ethyl acetate extract of Inonotus obliquus.

°INXM, methanol extract of Inonotus xeranticus.

4INXE, ethyl acetate extract of Inonotus xeranticus.

*N.G.L., no gross lesion.
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1 uM dexamethasone 22132 1 pg/mi insulin A& 4
glol A BAEEET G502 H2)8iie w(Table 2)9t
B2alesE49 05 mM IBMX, 1 uM dexamethasone
283 1 pg/ml insulin &2 3kelA INOE, INXM 28]
T INXES 23l9& d(Table 3)9) AL E=e] £3}
AAAEE 74E SAAAY FFeE A8t 23
oAz 279 EA) dFe FAAY AYFl R
DMSOE Agjd ZAxt 7Had ZAgd 7195Hs 2
Bof| £3lojx) Edo] dfso] Ak 7Fsisich. £3
F=Bgo] AR WS Aot EAEAS A H
NEZES Aside o dx=zd vias] 25 £3p7)

= Ago] VRt glon, INOE, INXM 233
INXEZ 100 pg/mie 22] Al AA A 2] A £ ¢
B3l-go] t2(100%)%F vzl ztzt 78.6%, 80.9%
83 76.4%2 AWAEZe] E3hb AAEHAL 10
ng/migk 1 pg/miellds Axge] Zaske 3de B
th. Table 304 HH, B3HE2-g 842 A] INXM 100
pg/migk INXE 100 pg/mi 2]olx 86.6% 83.4%
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FstgdS W 300 pg/mlellA+= R} A 7t
UeltA] gkt ook fAlek AR Takaku er al.
(1997)= 718+ 29 5o = norpseudoephedrine
T M=

FEolEA

o] X de X3 norephedrine #%&
AR 2081 LeEAME AEIAE Ak
Zgol A Bt =Y FoRa TAl A

HE kol Qledd EHS gt LRI =
AEEoA 3T3-L1 Afetdxe] 23& oA
12 aEEdAe B35 843 A7IAY wE As
ToME 2312 Z/M7 L ZEEdME 3 YA
7= BEAdEo0] = rHJu and Ko, 2002). Ko et al.

(2002}l 4 ‘4~r«1 &y FE2EL E3GEEde] At
X %L A% 1ug/migt 10 pg/mie] sxolMe 242
97 9171] 3T3 L1AA A 20 Bae ZFAAHA T,
B aeEAS Hrelge de 1 pg/melxs o4
AA AR A E9] B3E ZZEAARE 10 pg/mil A=
Bl Q43S v)AA] G AL ST AE v
oz By BAl F&EY BIFEER Alold] A32E
oz 9F FrollN e AEESE AT AL
2 AlgEz 7gEuA 280 Axge Jled 78
A e zAsks AN v JEHOR JFG FAL 9
03 2250 335 ¢ A7 AESo & ZeR A7)
g9t ol el AsRE A JgFHN FEEE
o] Al A A Ao e e AR e
7} g Aoz AIEHAN.

HA7IA] 7| dEHA F5E0 et 3T3-L1 cello] o
3 F5e nwE Bl AN Choi et a/{2001) @k=™H
Lentinus tuberregium-8841}& SD-rats?ll F4{3k]
S u) & wnEFN7} FAHJAL, Jeon et a/(2004)14
HAY I5532EE VIR HEFE streptozotocin
(STZ)-induced diabetic rats®} Zucker diabetic fatty
(ZDF) ratsoll Fo33ld-g W g2% $A4AY Zdaadrt
BIEYTH WEA o)F uEo R §5A] | HA F
ZEOE FARSE & B9k Zgo] Qg Ao ' ARHUG
B AR AAF o|E FEES UIATHAFAA
149 Eet AF5Hsls #A% 43 fo48E ARHAE
grgtont 7oAl Mg FE % Tl GATAA
AZ7r2e] Ago] AAHATHFg. 3). wEkA FulT 7]
SAAAEF] e & 7‘41 01 &5 gu|etg )

o tiet Bol A¥e AAT dAolr).

1 = 2=
ARle] =e 4

#3941

A

e el

Y& sarcoma 180 cellg o83t sulforhodamene B
o Askwa FaEel YPEAE FHs. Fo
(APIA BAFE 24" s 582 INOE=

=23 HlZA) 300 pg/mielXE 63.4% 223 100
pg/mielA s 79.4%8 GAIE AgedAzt #FEY
(P< 0.05), 100 pg/mie] 300 pg/ml 2o} A&l ¢
2o Aoz yelgou FAA fode #F & 471
Sk, ot ﬁwoﬂ tﬂfﬂ ol B dFeMe g4
A & sleE TEE AlRsste] &
Aol tigh A7t ﬂﬂt& Roz Az=Act T,
Azl 1 pug/mist 10 pg/mield s F94 e GHE
AZAA 7 BEEA] et 719SHA FEEU INXM
2 300 pg/mie] EEAME 80.1%2 FAHE A7)
7F UEREARH P < 0.05) AE%] 100 pg/ml ©l&te] &
ToNE A7 BFER] dSktHFig. 1B). Z#u
INXES 300 ug/miclE  74.7%, 100 pg/midlAe
84.5%, 10 pg/miINE 12.7%E 5 &1 GAX
AAAIA 7gke] JERFTH P < 0.05)(Fig. 1C). ¢le] 2
2R Foads vehle A8 dEeFsERds
JdolElo| EFZEEC] 1 ¥ FEE EAjdivhe A
& okAlstt}. Cha et a/(2004)) w2 rhAlel &
FF2E29 GAE A2 Al HCT15 SEA A iy
= 0.16, 0.4, 0.8, 1.6 233 4.0 mg/ml E=olA 27t
83, 68, 42, 41 233 30%9 AEEE JEpAX
AGS Z9FA| X0 HslM = 98, 86, 73, 47 183 32%
o] MZ&S JeERATE. Ham et a/(2003b)l] wEH
AB49 cellol A 2p7iAle] oldoAH|o|E #38 &S 1 mg/
ml Hz2] Al 90.8%¢] A &S VeSS, AGS AXE
9] 7% 94.3% 183 MCF-7 cello] tiaire 83.5%<]
AAEAS YT B dFME tizEdd At
A9 oeolAElo]E %& sarcoma 180 celle] 100
pg/ml A Al 79.4%2] GAE A= el BHIF
e 5ARE Azkz A= & AN 719k
NZ22ES SolA IA YHNE LS JAske o=
B 2 oolglon RS 98 HE 7|eANECEA
9] 7F&2do] 7IthE
LAFY AREEt] 2 FE2 3
< 39S S 540l UrE‘r‘é‘ & Ae
wel7] Aol 240 gk kS djlske Aol lead
optimization toxicology @A frelsict. wEhAd &
ApeME H3 T8 2,000 mgkglE w2l
el ©3ATEAL AAEIAT 2 A3 INOESH INXM
a3)3 INXES 543t 28 Ag3eA AR7I17 3¢
ANGEZ 71918 Apge #F l aetom(Table 4),
NEER 93 FAFEH So 6& *J%—*“: Ur
Elx] e9kth(Table 5). olikel 4
WAl FE2ELS O3] EEAA
2,000 mgkg ol’4s] AeE H
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Aells gt 27139 EI} QF7) o F
O%Xl ] W2l olgA B w3 =4 A 9ad Ao
2 A7

AgH oz B A 79 F2EH A7
228290 |CR AEY vheioA @3AFFAA]l 2,000
mag/kg °olate] &FollA ojuldt 54 e LA &
grom B Ald 27N LDge HAF 2,000 mg/
kg oldolghe Aoz yepdt) Ed 719
F A ZE2EL in vireel] BIRrdA] 28 4 8
oF Zgo] = Aoz yehd 71%44E &4 g
&-go) 75T o= ZidEn
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B A3 200795 3% vlelend 21 AR A
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