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Effect of Inonotus Obliquos Extracts on Proliferation and
Caspase-3 Activity in Human Gastro-Intestinal Cancer Cell Lines
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Kim, Sun-Hee’

Department of Food and Nutrition, Kookmin University, Seoul Allergy Research Center,” Seoull36-702, Korea

ABSTRACT

We studied the effects of hot water extract of Inonotus obliquos mushroom on the proliferation and apoptosis of the
human colon adenocarcinoma, HT-29 and the human stomach adenocarcinoma, SNU-484 cell. Cells were maintained
with Dulbecco’s modified Eagle medium/Ham’s F-12 nutrient mixture supplemented with 10% fetal bovine serum at
37°C in a humidified CO,. For the cell proliferation experiments, cells were seeded in 35 mm dishes, and were treated
with the various concentrations of the extract for the different time course. Apoptosis was measured by caspase-3 activity.
When we incubated HT-29 cells for 24, 48, 72, and 96 hours after treatments, the cell proliferation was more suppressed
with more treatment time. In case of the human stomach cancer cell, SNU484, the extract significantly decreased the
cell number. Thus, the treatment of 1.5 mg/ml extract decreased almost half of the cell number. Caspase-3 activity in
HT-29 was increased by the treatment of mushroom extracts. In SNU484, caspase-3 activity tended to increase in
proportion to the amounts of the extracts and the treatment of Inonotus obliquos affected the activity a lot. Therefore,
Inonotus obliquos is suggested for the prevention of gastro-intestinal cancer and strongly recommended for the treatment

of stomach cancer. (Korean J Nutrition 36(1) : 18~23,2003)
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AAE T3 e 71%‘?}4“ H] =
& R3] Y5t AEELT F58 2= o3

A FFE 555 A (apoptosxs) = progra-
mmed cell deathzta $Hc}'” o] IYellAf Q3kx] AL
E4E YL AEE AALD ol E AAPEE AE )
o e ST YR 2HE 7]1=e] AE s} o5
8] A=) g3l EAdstEo] AGS g ArE =
Aoz HES] FA} (necrosis) 9= g Fo] 7= A
o] gEol A 212 RElFA| ot ThE AlEof| &S
FAe gtk YU R AR HF il AX
oto] st 9 G 353} vjEo] APEA] (apoptotic
body) ¥d3% A AT A4S AXEe S oujE
o, AsleA o= @Ay DNAZE & ZZolM 22 =
Zto 2 Ze}Al= DNA fragmentationS: &]n]gtc} ™9 z}
7tArE el Az B3 HAgo B ca-
spase™ MX AFEA] @43lEe Fo% oid Eelas
o]m2® o] F4l GAEE FAs AKIE FEE
sjetet =5 9t}

J2EE 2 Ao ApAlY] d5 &80 3
A AGAEL SNU-484¢} thARHAHE HT-292 Al
A APHEE olnE caspase—S A 8He 5
Aatod 2371412 APE S-S FAskaA} &%k
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1. N&Fs
£ Ao AR A7HHA (Inonotus obliquos) 2 214
oMo R QUHAFFFHARAZT NN FY3eH, A7y
Al 25 g& 57 200 mlol €32 9087} 71dsle] &
a2 wl 1 oA 200 mlY) FFFE Yo 12083
71dg ¥ 13} 297 g3k o] £&F9-& Whatman
filter paper (#2)2 o33}y —40ToA 6~8A17F X
FYEHAZ (freeze—dryer with concentrator : Lisin,
Korea) slgith AxE AZMA AlZe] serum free me-
ume o] 234171 F sterile disposable syringe (ace-
tate, 0.22 gm, 25 mm) filter 2 o] #3te] ARRET)

2. M

B AgoM A3 HEE F £752 o3 Axs
HT—-29 (human, adenocarcinoma, colon) & 3H&ddjsty
o} ATCC (American Type Culture Collection, U.S.A.)

BESE2e% 36(1) :18~23, 2003/19
o25H YT A& Aol AR, AYAE
SNU484 (human, adenocarcinoma, primary)+ 3= Al
EF2egelA st} AR & AP HT-29
= passage 161~168¢]4], SNU484+=
oA ARg-3}3ic.

A|EZ %A 90% Dulbecco’ s modified Eagle’ s
medium (DMEM/F12)3 10% FBS, 1% penicillin—st-
reptomycin, 0.2% fungizone& £3ls}o] AME3IgITH

A E wleke water—jacketed CO, incubator (NAPCO,
Japan) & o]-&3}o] 37 ColA, 5% CO.9 95% air?] 37
oA ool Rt

A vjeklel Dulbecco’ s modified Eagle’ s medium
(DMEM/F12), fetal bovine serum (FBS), trypsin—ED-
TA, penicillin—streptomycin< Bio/Whittaker (Maryland,
U.S.A) 9 AlE01 7, fungizone Gibco/BRL (Grand
Island US.A) A T3t A wijekel] ARE-3t 13

passage 18~21

£ H37 £7]= d¥E Corning® Falcon (U.S.A)9] A
Foliet

3. NEME

£ A8 ALE Aduledste] 2588 AEXFE 813}

Al =" 35 mm disholl AEE Y11 75~85% conflunce
sAE ABsigich. FBSE H7K8HA] 94 serum free
medium (SFM)< 2 ml¥ 718t} 24413 wiedsi
PBS 1 mlZ Aoz wjekidAl J SFM 2 mig Y& H
WA 22858 AF U8l vt Yo Hristn g
£of me} 24~96A17F vkt

4. MTT 24

HE 508 ZHE AoQlE AEFE ST S 9= F
S e s dejd MTTH™ S ol&38t3led), o= mi-
tochondria dehydrogenase”} 3— (4,5) —dimethylthiazol—
2y1—2,5—diphenyl— tetrazolium bromide (MTT., Sigma
Chemicals, US.A)E #4A/A FE4 £32! formazon
& Hethe ggel 7128 Aol Alg 71 dishe) Al
IS S 9 wigdE AAL £ MTT $94&
74 ok 37°CelA 3AIE wijdsta MTT §94& AA
3131 iso—propanole 7}l AEE E3Th 96—well
plateo] d33& ¥ microplate reader (Bio—Rad La-
boratories, U.S.A)Z 560 nmollA EFF =2 A5tk

5. Caspase-3 ¥Y&F
o] AL «3d MFEAFEQ apoptosisE °ji1E=
cysteine protease?] Y caspase—39 S FAIE}



20 /27 AT} HIE A 9 caspase—3 B4

£ o E AR oA AyRpEe] fresw o Fa)
247 @43, ol Zo] BASIET caspase—3 &
A¥ AXU9 p-nitroanilideste] 71 A g DEVD—
pNAS Eafalo] FE49 pNAY DEVDE wEtH. o
T4 4L ApoAlert caspase—3 colorimetric assay
kit (Clontech Co., USA) & ©]83IgiEH], WAl <A
AlgAest AZE deojule] 1,500 rpm.olid 587 A
A2 (Microspin, Hanil Co. Korea) 3l AAE-& &3}
1, chilled cell lysis buffer® 3713t & A8l 1087
A7} 47T, 15,000 rpm.oiA 383F AEE]s, #
FrolE 96 wellol]l 21 reaction bufferS 378t 37T
oA 3027 F ¥ caspase—3 substrate® 713k 37C
o4 142} & microplate reader® 405 nmelX &3

g 359

6. HAI=Y

g o} B0 Bradfordioll 24 3% Bio—Rad Protein
assay kit (Bio—Rad Laboratories. USA) & o] &313ic}.
ol &3l Bl FEE Y= deItAME A
3t vhio|t), 919 caspase—-3 84 32 % A
Aol FHae A e 96 wellell ¥ FAAFS
A7¥sle 37ColA 5%-7F 9%k 3 microplate reader®
595 nmeX FHEE S

7. N&2 &9

A& & SPSSE o] 43l #43Iivd|, F+47 BFEH
a2 ki dizgel gk WEAE eI e AEFe
S QAP AN 3 7 AP Fe) Ae)E Duncan' s
multiple range testg 183t #I¥S HFHh 4
HaoA AEY wFHAIE 2~671%05, 48 3~5
3] g3l 7 AE Wsty 1 F At BHE A
£ AAE

S E

1. AN 2ANE TN N B8

1) QIANME HT-29°1 OAl: %

ot AlEQl HT-299] WAl F34E& AHrista 7t
FEo e AX FAE dotr 1A}t =], A7PA
2222 serum free medium (SFM)°ll 22} 1.5 mg/ml,
3.0 mg/ml A7}t 48217 vjoFsl TR HESE &
& ZAk= Table 1014 2ot MR $EE2 H7lolA
1.5 mg/ml 37} Aol AE S+ ooz Asglon,

Table 1. Effect of Inonotus obliquos extracts on cell proliferation
in HT-29

Extract (mg/mi) Cell number (x 10%/dish)

Control 19.4 £ 29"
1.5 160 + 3.0°
3.0 132 +1.7°

1) Values represent means + SD.
2) Means sharing a same superscript letter in a column are not
significantly different at p <0.05 by Duncan’s multiple range test.

Table 2. Effect of Inonotus obliquos extracts on cell proliferation
in HT-29 in each freatment period

Extract Cell number (x 10%dish)
{mg/mi) 24 hr 48 fr 72hr 96 hr
Confrol 19.7 £ 09" 350 £ 1.5° 375+ 4.0° 219 +08°
15 164+£30° 318426 340+16 97+22°
60 228+ 10° 220+08 183-02° 52+ 1.8°
120 281 +12° 209+05 1408 29+00°

1) Values represent means =+ SD.
2) Means sharing a same superscript letter in a row are not signi-
ficantly different at p <0.05 by Duncan’s multiple range test.

3.0 mg/ml A7PIAE 1.5 mg/ml A7}l v)&) ohA] F2]
2oz 7kA3IGt o)g) B AN F2E W F
7t ME AT FAGAERE YET TR
Park $%0] 7HFAEQ H229 MEHAEQ L12100]
i3t FueiRe el dtasg B8t HA
o] Hrlego] F7EFE ALY AXgo] FIE TR
Al fAksic 27 328 1.5 mg/mlE H7FsHsd
& o) A = dF27 82.7%2 #4897 3.0 mg/ml
H7llE 77 2% 2 74 webi 27hAle] HT-
29 NEZFA A ARE ¢ F UeH, B FE2EY
A7} 50 oo wet $4 oA Et o FHES
& 7} Jeh

PR 325 A7 HT-29 Al¥d) o8 8¢ &
7} S-S ARG F F2EQ 7t 53 AR
whe} HT-29 AXel tigh 5-20) oS ot uz}
sldoh A7A 52282 1.5 mg/ml, 6.0 mg/ml, 12.0
mg/mlE ¥ 24417 48A17Y 72417, 96417t et
F AE 2 2As)9tt 1 A= Table 29049 2o,
27 A AX 5 244382 vilodAzrel nlsl 484
ol §oAoz Zrlelglon 72x|te Azte] 7}
A8 BT 961N FoFoR FAste] 24417
o] £FoZ sHeotth AV F2E 1.5 mg/ml H
7} Al 24A17%e) wl&] 48217k} 72417k D2 ER v
T2 ZF7FIA 96AI7E fojdos Ztasisich
6.0 mg/ml H7lolME 4847 = 24217k vl &=
Fol o} 7241zl FrFoE M $7h Aadin



96AIZ A M= HE 7t Wi FFoz 7AAsi
12.0 mg/ml 7oA E 48A17k|A ofu] 24A]7ke| H)s)
FoAog ME 7} BAason 72417t o]Fo= A
oRlE AEZL A9 §lE AoZ vt weh 27
A Hrleko] WE4E HT-29 AEZFAS JA%S o
T AR 53] Agrzie] dE F29 oA aups)
o TRk B GFAE BF S HEwA sty
AZR] P388eY X3t AT AN B gz2Fe 24
A|ZY, 48A1ZE, 72A12F Fof| AJE $7F 4 X 10%ml, 12 X
10%ml, 60 X 10Y/mlZ F43] F7Istd o 2umA 4
FEEEE AL 9 2447 Aol 27T &t
o7k ot 72417 Ao M= 0.4 X 10'/mIE FAj0]
vl$- AAlg Aukel FAksIEE w=E o= sl 2y o
A8 Sarcoma—180 YAE] H7MeE A7 %
AR 7T we)l FAETA) AAH[TE Ao 5
dsirl. &2 AFFEEG TRl AlF Fld ]
e YT AHE AP B g5 Aol et 12
Azl g Al & AT UaL 36417 Faaat
& ASE UL 3641 e a3 vehls ASE
Ak

I8P A d5FEES] 7k it AEel
HT-29¢4 ajtazrl dow Hrigo] WESs ujdA
o] A5 detaso] S & 4 it

2) 1AM SNU484AS DAl o8

A7PA 2222 1.5 mg/ml, 3.0 mg/ml, 6.0 mg/ml,
12.0 mg/ml, 18.0 mg/ml, 24.0 mg/ml¥] FEZ H7}sh
o 48|} wislar AXE 5 3¢ = Table 30l
Aol ek A 3525 1.5 mg/ml F7IME AE
F7F 9.2x10°02 27 195x10%0 Hlaj wi¢- &
9oz 7HAasld on, 320 mg/ml F7llAE XL A
9] PR At F AR FEEY HrHge] 71

Table 3. Effect of Inonofus obliquos extracts on cell proliferation
in SNU-484

Extract (mg/mb

Cell number (x 10%/dish)

Control 195+ 11"
1.5 92 +08°
3.0 89+ 1.4°
6.0 74+ 1.7°

12.0 33+ 1.8
18.0 1.9 £ 0.1
24.0 0.0 +0.0°

1) Values represent means + SD.
2) Means sharing a same superscript letter in a column are not
significantly different at p <0.05 by Duncan’s multiple range test.
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45 SNU484 ME F& wl$ Fadhes Fd
ATt

27PN H71eke] WE AX S Fig. 1914 29
1.5 mg/ml, 3.0 mg/ml, 6.0 mg/ml, 12.0 mg/ml, 18.0
mg/ml, 24.0 mg/ml] H7llM AXS7} iz 56.1%
54.8%, 48.3%, 30.6%, 6.7%, 1.1%% 743kt o
gk 2A7Al F7VT XS] BAE SAEMSEE
Y = - 26932 X + 61.904 (*=0.9758)2] ¥h]ad] A4
& B 7 & 2ymiA J1e) RetdsE AEsT
HastEE A7 9t XEAZ 383 B & g
olt},

2. AIENO| 2MIEY AAEC] DA I

1) QSRME HT-2990 OAl= 9%

A7k Aol HT—-29 AJEe] A7Agel] w|X|= gk
Fig. 2¢lM¢l Zo] x7PHA 1.5 mg/ml H7HIA cas-
pase—3 o] tIEFY 152%, 3.0 mg/mioild 153%,
6.0 mg/mlelA 171%, 12.0 mg/mllX 198%, 18.0
mg/miolA 254%, 24.0 mg/mloir 270%2 vFeRdth
curcuming 97+ A GAESL] A-4319) At A
TFOANME™E curcumin FY 48217 H ME HE2ES
10 #MelM 80% ol ot 20 pM ol deoldE 20%
ojstz Z4dtlom, olnf caspase—3 S F713IA
LB R curcuminell &3] fFEE AZMIES A,

F["

SO N

—

0 y=-2.6932x+61.904
R2=09758

(% of control)
[
[=]

0 4 8 12 16 20 24 28
mg/mi

Fig. 1. Effect of ilnonotus obliquos extracts on cell proliferation in
SNU-484,

(% of controb)

Caspase-3 activity/protein

0 1.5 3 6 12 18 24
mg/ml

Fig. 2. Effect of Inonotus obliquos extracts on caspase-3 activity
in HT-29.
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Fig. 3. Effect of Inonotus obliquos exitacts on caspase-3 activity
in SNU-484.

w5t vl Aol SFEAA, A E S0 sodium salicylate
A w, Rk HEEP M caspase 84S
F7MAM PR FE8th Inanami 272
o] AFY I X-rayE AN ¥ 2PpLLsE A
= AR Trolox & FoJ8ka X—4of g3 =€
ApaiEze] BAE AHRSEH, AEY AMAFECAM
Akl 28 Adto|| caspase—37F BHEFCh At
AR FoFaot ARl FFE viAEA e HE &
213 8t gleyt PC12 AMXolA choline 2 2
T8 2A7APE L cholined HE3IGS o &43] WAy
%3 choline 8 Al 48417k el wlj¥Hol caspase in-
hibitorE A718I3E ® ApHApEe] WAEH G sk &
TARNYE & o YUEE AR &S 9E 5 Q)
=708 By,

2) AAME SNU484°| O(Al= T

Caspase—3 /o] SNU484 MEe] wiAE= FF
£ Fig. 39MEH, AR 252 Hrigo] F71e
5 caspase—3 #4o] FH3] TR AHIA
222 15 mg/mlY 2% FA7E caspase—3 BAo]
27l 209% 2 29 Z71ston 6.0 mg/ml 7ol
272 327%, 12.0 mg/mielA 391%, 18.0 mg/mie]
A 481%, 24.0 mg/mllA] 529%2 7}9E F71E e
iolth 222 AL ejAjol A Hejx] AniE oz
At A Agaart Jlvkn ARl uisl o) $st
AE AL AAlsla o] caspase—3 AL F7HA
A ARPEE ol RAoR vebot

(NI

4 &

2 AT QnHoE g FRe) Ao o &
W} Yk el AR B A dete] A4d
F531 o] 33EL AV FRY ALY HT-209} &

¢ AYAIEQ SNU484e H7hst & AE F23 27}
APEE ol11% caspase—3 84S dopr 1A} BTk

3 MR HT-29¢ AR 3258 37
oy iz vjsle] o g AX 7 gadigion
Hrleol WolAFE foA o7 AX FAo) 1) AAEHY
o} A7HAL Ll H7E 3 wokA(Tte]| WE AXEFA] AAE
2 A Bty 24, 48, 72, 96413 0.2 Ajzlo] At
ol e HT-29 $4o] 8o oAds & 71
9)9ith Caspase—3 842 1.5 mg/ml 7oA dz=F
9} 1.5, 12.0 mg/ml #71A 282 76100 E &
2] HAY 7Ll M caspase—3 BAo] F71EE RS
L Hrbgo] gl e S7EEE SRkghs: eIt

1.5 mg/migiet HXEQ SNU4842] Ao 27
A FEE9 H7igo] Wold5S yhlasle) SNU4849)
FAo] oy os 74y on HT-294 vl&] AEF
2 A E 7} o) 583 Caspase—~3 B4 9) 399
ME 7R FE2E 1.5 mg/mi Frlold &) 24,
12.0 mg/ml A7telA 48], 18.0 mg/ml H7tellA] &k 51
2 Z7Vlh

1328 AR 2314 AR, 53] YEAES
FAE S GAT ¥ olME APRPEE FEIERE AY
of gt FUEAZ LS Part gle Fo7 AlEE)
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