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Abstract

This study was performed to investigate the cytotoxic effect of the water-extract from Chaga mushroom
(Inonotus obliquus) compositions containing powdered green tea in HCT-15 human colon carcinoma, AGS
human gastric carcinoma and NIH3T3 mouse normal fibroblast cells using viable cell count and MTT assay.
The water-extract from Chaga mushroom compositions induced inhibitory effects on proliferation of HCT-15
and AGS celis in the MTT assay and viable cell count. However, mouse normal NIH3T3 cells were exhibited
80% survival under the same condition. Chaga mushroom compositions showed highly antiproliferative effect
in human cancer cell line HCT-15 and AGS, but not in mouse normal cell line NIH3T3. These results suggest
that Chaga mushroom (Inonotus obliquus) compositions containing powdered green tea are the candidate for

chemoprevention in colon and gastric cancer.

Key words: Inonotus obliguus, HCT-15 human colon carcinoma, AGS human gastric carcinoma, NIH3T3 mouse

normal fibroblast cell

oz o) AYPLE B2 42 %%ATEAHLWL%
o Sl 202 FRY el $AA et

mE
il
ir

By
[»3
sy
K3
™
2
o
N
o
l\)
X
feu
no
RY
t!
oo
1.;1
I
Jaf

rio
él“

rir
Jo g
o,
=

r_}L
0
w2

£
o
o,

w2 o

e
o
o
0
o2

m}L
o
o

29

n&

0

fo

o)

L

. o 32
£
v

N

2L

ai r

01-
e, A%, A ARY < mz, 2o 7
At A A ek o 3
e Ao YeEgTHl). 53] AR TR B
E.—E— AR A= $igte] 1912 vpebtst, oAk 1

¢
N
und
N
—
0

rR
X UI UL )
—|~

wo ¢

ol A ZHAFALSE, 35~644 ol 4] k3t 654 o] kel A
2 m Vi el 8 e 2 Aol d wglow, 43 v

*Corresponding author. E-mail: choys@daunet.donga.ac kr
Phone: 82-51-200-7586, Fax: 82-51-200-7505

A A oAbk 130 19wl g2 ok A
o 0 vheheh. $19ke) A9 Pl ARl i
Qi Aol ob A E qH3, Q& EolA 71
2 Aen Yok o, A 2 Adte 5
4 oboh w15l fdeld ol 4
S SolA 3 A o) B WA

2o, 329 Bl el Arg vl
Zh5hol Al Aol wahel e go] skon}
T3} Goj7ho] we} o Aol u)sod i, 2k

r
£ oRoR

Mo
ox ©
o 8
&
)

032
ok
&
An

w2
o
2

A HH
o & o
O
2
2
[

2

>

i
)
2

g
)
off
s
o

e S 7t 9l FAlel (L.

HI7A S} A AFe FFANEAY A2 Fheo] &
AT 2A el g AL 5L AR ] g i Az g
of mhE w4 Aut gl F4 22 YAz A XA T 54
< YA gezA kAl Azl wE F-zhge] 743t
& TAF R A-E 2 k@), wheb] A3 ]l gekA] )



Nerel $4 229 24

of o)zah 9l *£?é°lr+(3,4 A, SAdo] o RA W]
24 4ol 228 fo1s] LA Qg B

°l 7}~6}“4H£ =59¢ dFFass
A2 9 ehe-7). HAL
A Akl g e Z}’%‘ﬁ}“ﬂ ——r‘n'/] “)}4' g 743l AL
2 cokd el ans spxl AeldAe] Ru R 4 9l
tH(5-7). S WA A gebatg, Fakstaty At
FZ e 8 2Hgo] B el glo], A7 ALY 7154 ol
BT B AFAE] HAo] FiE T e AA
(8-11).

271 AL o] nonotus obliquus® B A obE v &
g R QoA At ARG Loy, EREG
o] A Alsle FAoE THE A7 P B3PS 53
Slow, o33 A7) 10~20 cm HES| 272 F2 kg
o7 ol g5 9rhi12,13). A f-& kg AT vt
RN R oG5, FedE, SA s sheAl Blod, A
&, %714k, vl 2 (cheke] wHrk 35S wo] dHEtar glo]
thokgt A=l FA & b AR ¥ e 3 9lvh(13,14). Bul-
atov 5(15)°] 7P Al &5 FFgAdo] glvke B

25 A2t o 2 ol E AR @A thofgt FUMNEE W
2 2 ggk Z—} °ﬂ Hg AF7L FE3) o] F-o A AL glTh. o] &
2= lanosterol, ergosterol3} 7+-&
sterol—,rﬁ} motod101 butulm-»]— ZE-2- triterpen7F HE1H
t}(13,16). =3}, inotodiol, lanosterol, trametenolic acid -9
A E-L ket Al EF] MCF-7 2 gt A< P3gRell
daiA AZ5AE vrepdcka ¥ g v glek(16,17). Ham
S(NZ 27 A Q& A EF Fol|A] 53] o DolA|
Hlo] E 33 oA #HAlEF A549, A EF MCF-
79 A ET AGS] A X S AA AN A
AP B g v el AR Fol
F2 gzt e 84 25 T i o= B
FA 71elste Aoz dHA dEul(s), 71F8AES
Autsted oo AALE veld & o o8 FEEo
A ulebA g o2 AR e ArhAle] EoF
FAL AdotAHolE EH EoA 7FEA vebged, =
3 744 BHAME AH LR FFAE AR A2
o] oAM= A EA e = A A xEo) e
Aoz Ba=e o3 EAAE MAE 4 9w A7t 2
Sl ALRETHT). &4, HAH 7H4A AEF 15~20%
£ 2213 = (~)-epigallo catechin(EC), (+)-gallocatechin,
{(-)-epicatechingallate ¥ (-)-epigallo catechin-3-gallate
(EGCg) 522 T4 % polyphenol 33t&o] FoFA Ee
s A oA g5 vhepE by kg 7)) dely
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SATH(19,20). whebA], ¥ ol = ggoF &Ado] 4 7
AAFE Nsts] 9], A7 AL sl Al o] el 8 A
£ & 23417]7) $13%) v 2 2 amylases} protease A1
o] 733} Bacillus 2 Aspergillus & T5F5 wFA 7 %
wtE e 2 A gl B A Edal A E3ste] dA 7|7
E AR F S84 EEES G A At oigk &
QA IS By 5ted AARH At A ET AGS(gas-
tric cancer cell)ﬁ} Waked Al E£4 HCT-15(colon cancer
cel)®] A&l wlx]i= FFFEaHAE FEIACT

,0

AE %

sz o =x|

A 84 2T g AL A=lEd s o
S ZFAA7)7] 3k B AFAEo] oste] HE 2as
protease®} amylase 4 o] 7}& Bacillus 4 2 Aspergil-
lus 4 TFF wjoFA 7] 3 AFe o5 dar) e AFs)
o 37°Coll A 7TU7F HEAA WA ELDE Ak A7 Al
g H2ED4S 101 8] S(w/wE EF3L2, A7) o

WE QS-S A 10:3 8] (w/wE ERAA &5
50~60%, &= 30~37°Coll A HAEAA 304 FxE A 33t
< ) 60~70°CE &4 AZA] F 23} A3ch o]9} A2
w o2 zAH A FAEE 030322 H9gsielar
5g/100 mL(5%, w/v) ¥ E 2 255 £33} 80~ 100°C
ol A 3A1 7} 59t &3}l c}t. 5 E-¢ t}A] Whatman filter
paper(No. 2)2 37} A17)  FHAZAZAA 4L #4& A8
2 Apgstgdet B A Abgst Ayt AL (F)E A 2
ol A At} Alg-shed 3, HAETL AlRE HEAHEA
(fB ek, AF)E AHS3hAch

st 53

7P Al 24 E9] 298 phenol-sulfuric acid 22
AR F AT AN 2 E 2% S 4
Zt 05 mLA EF8 3, FA EE9E 05 mLA 7zt
FFsle] 5% A ®

1542 05 mL A7kal & £947)2,
A7bste] Madub-gol ol ahel 14

A4 FHEES ool Ao

13

poi o,

o37)el F#H4t 25 m
490

LE
AlA 20873 % F 490 nm
2YE] £9 S AL

chebA| &l

7P A 24 E] oG AE ] HEte] WE 3=
np g 1] ¥ & AREskgith vk m 20t E a9 d] = silica
gel plate(25 DC-~Alufolien Kieselgel 60, Merck Co., Ltd.) A
o A7 Ak 2 A 24 E(03032)9] 5% 84 FF
E-& spot3te] ALl 1-butanol/ethanol/water(5:5:
E AN} AN AEH plated $HA3] A2A7 F
methanolell 3% 3H4t-& H7lshed vEE Y LN 5 Azl
F-100°C ©14+9] hot plate 9ol F31 10327} 7Fd 34t} o) uf
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AH8-8F T F 528 standard malto-oligosaccharide(G1-G7)
224 Gl1, G2, G3, G4, G5, G6 H GT-2 247} glucose, mal-
tose, maltotriose, maltotetraose, maltopentaose, maltohex—
aose @ maltoheptaose®| T}
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14 glob Al EFQ AGS, WA A EF9 HCT-15 ¥
A4y Al EF9 NIH3T32 Korea Cell Line Bank(KCLB,
Seoul, Korea)ell 4] #-oF wkol Alvh sl Ap&-ahsict.
A 32wl ofell = RPMI 1640(Invitrogen Co., USA)S A1-&-38}
o o m 1 9] PBS(phosphate buffered saline, pH 7.2), trvp-
sin-EDTA(Grand Island Biological Co., USA) & A}4-3}
ot ZokA o} 2T o2 ALS-g NIH3T3 A £ wfof&
5o wh(21,22)¢] whe} 10% FBS, 0.1 mg/mL penicil-
lin-G, 0.01 mg/mL streptomycine2- &-#3 RPMI 1640 &
g x) ol 37°C, 5% COy, 95% 3718 Z713leA 10 cm
Falcon dish2 A g o) Al 2= A 2571 H7)71#] 1547
wjekalel on ol Wi &= 2~3Y ol g A w3slgdel A
AR AZE wlodr) el 2x 107704 A Fshe] Al EA o]
wl k7] T 80~90% A% H A& o trypsing A3}
A EZE disholl A Eelsts YA =2] Dulbecco’'s modified
Eagle’s medium(DMEM; Bio Whittaker Co., USA) 2.2 A
F5 23 Aol E vhg Akl 2 Ad e A3tk 2ot
WAL 2AE2) 5% 2 ES TEARAA €& £3-& RPMI
16400 0.16~4.0 mg/mL %57} 2% A7 F 045
pm 2 ¥ (Millex-HD, Millipore Co., USA)& Z}7} Al Al A
A zufoFell A haked vt

MTT 240l o8t Mz MEg 5d

MTT(3-[4,5-dimethylthiazol-2-yl]-2,5-dipheny!
tetrazolium bromide)& Aol A EL] mlEFE o]} Y
ko) &2 3} oxido-reductase?] Fa AE-of o)) 2=
o] B} B4 formazand A s, o5 &3] %
BAEE FHFrg 24T Aolgl= ALsF A S
=] o] 85 = wh o] rh23). ¥ A 1A A Al
2AAE9 F4X FEE AT FE A EA AE AF A S
A2 MTT assay 2 24845ith A E U HANEE
2x10°cells/mL. $%7} %S 243 F 96 well plateol
100 uLA EF3b3 o| A& 37°C, 5% COz Al Zu] 7]l 4]
647k wioFsle] A S FRAL F 47 sl 24 2o
2222 016,04, 0.8, 16, 40 mg/mL® H=E s}alg
o} o] A& 9641 7k Eok kA 7] ¥, MTT(Sigma chemical
Co., Louis, Mo., USA) §94-% 7} well? 10 uL4 ¥ A2
wiek7 ol A 4417k Fob vk A AT MTT 495 AA% 3
0.04 N HCI®] 3-89 isopropanol& A7}t 24 M Z2ZE &
& A2 Z, ELISA-reader(Bio-Rad Model 550 Microplate
Reader, USA)Z 540 nmoll A F3 55 SAshlch 2 A2
o) Alm FHTEE 100%2 3ted Ay AZ AFES

[o3

24 3}5ich.

Mz 4= Xoll & (cytotoxic test)

AGS$} HCT-15 ¥ NIH3T3 4l £F 2x10° cells/mL =
X2 zA4s}o] 24 well tissue culture dishell #5381 37°C,
5% COz Al Ea 7)ol 4] 6417 5t woF3te] A £& dish
npetel 22l F 27 A 2 ES FEF 016, 04,
0.8, 1.6, 4.0 mg/mL-%& 27 A 7Fekad vk o] & 24417k 244 2.
2447 wiekstid A A Zzge #F 9 AEsE AN
o o] uf BE AZe 33 W A stgdcth vl ok Ee
1 mL9] 0.05% Trypsin-EDTA(Grand Island Biological Co.,
USA)E A g]ste] A EZ dish vletoll A 14171 $- 10 mL
9] PBS buffer2 Ao} HAEestan 4EHE AAL F
PBS bufferell 353 AE 50 uLE 04% trypan blue
stain{(Gibco, USA) 50 uLell ¥ e 43 7, 153 haematometer
2 AZ2LE 2Asigeh 7 A2 e sy - 9%
7} 2} &3 & Culture microscopes(CKX41, Olympus Op-
tical Co., Ltd., Tokyo, Japan)dll t]x|€ 7}el| a5 AF2bate]
2000) wi-&= Eoisiel #od it

EAXe|

Al EA Ave Yy RF 2 TS o, HA
F2F AR 55 Al Hoake] Ale]= Stu-
dent's t-test® o] &3] FAAdE HEFsU

A7kHA ZMSOl BY Bt U oig
b 242 5% 44 FEEe T ¢
[

22 781
mg/mLE Yepdow Fod 301%% A8 o Table

1). Song#} Oh(24)& A3 A 0 ZHE] $44 A5 329
Y21 FEI) AT 5 2%, A7 #5E& 24
g A A7 5%F o] &3te] 80~100°CAA 347 2l
AN & S ATt sk B AR o] 9}
598 22 Aest 42 AAEA FIAL o
A 80.9%0l »ishA = AR dukAql AgmM AR =

2 Qo Jepdrh(25), =&, 2t Aol 2" 44
9l 284 polysaccharidex 27} 17.7% 2 13.3% 2 vHebyt
vz & eh26). A7 A S5 vhd Al g 220
Eadgen Qg A3 op g Exbge] A & 1
Bzl gog shalg gl ot AriHA 28 F2E o3
A= G237} G6 Ate] ol A F2} B = vhebyteh(Fig. 1). 4vH4
o2 wWAFHY FGFTAE 2= oA B-(1,3) Al

Table 1. Carbohydrate concentration of Inonotus obliquus
composition

Carhohydrate concentration

5% water—extract (mg/mL) 7.81
Total (%) 39.05
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Fig. 1. Thin-layer chromatogram of 5% water extract from
Chaga mushroom (Inonotus obliguus) compositions.
Standards were malto-oligosaccharides consisted of Gl {(glucose),
G2 (maltose), G3 (maltotriose), G4 (maltotetraose), G5 (malto-
pentaose), G6 (maltohexaose) and G7 (maltoheptaose). CM: Chaga
mushroom (Inonotus obliquus), CMC: Chaga mushroom {(Ino—
notus obliquus) compositions.

vlmA 7 EA} glucanS & 847

B-(16) RAAE AR E Bl=
) = 9l B eHe).

1.6) =
FEEF Az AL

MTT 240l ofst Mz MEE

NIH3T3, HCT-15 % AGS A|ZFl A 27 A =4
off 2t M ZAE A AZE 2AE 7] 98 MTT assay
A shadch Fig. 290 A of 2] A7 Al 24 £ &

ey

tlo wju e

FA - 2

O 16~1.6 mg/mL 552 H7F815-& o] NIH3TS A %= 80%

2 &g B o), 4.0 mg/mL ool A= 71%9 A&
S o] B AYHANA AR AR g2 A 2 E 160
mg/mL ©) &2 AR 3k o}, 8 HCT-15 Fok A Z.ol] o sl
A 016, 04, 0.8, 16, 40 mg/mL FXxA 22} 83, 68,
42,41, 30%9] AEE-E JehHg 3, AGS FoFA Zofl o 3 A
& 98, 86, 73, 47, 32%2| BEES et ch(Fig. 2). o1
At "n) A g o] 43t AV 2 EY FEE AL
of )5 Az e Mol AE 23S Fig. 3~59 7Zon,
53] HCT-15% AGS A 29] A5 328 A7te=rt 58
FE AZAPE AHErF golrlw 222 veElgr) Hwang 5
@7 AL AE HT-299} Caco-2¢l Zs{Al 3} A} 4o]
A 84 258 6 mg/mL =5 12 mg/mLoA 94
o} M ESZEAa Anr) glal ot ¢lot A EF SNU4R4 of
Az o) E TR M E G g v XA Z3lgdcha ks
oh =8 ol & WA F2E] A A7t mE A 72
AZE w7 A = Al 3 337 kst 964 7 v okl ma
WA 225 24 mg/mLa} Aols] Al 5% 48 mg/ml. H7}
oA} Z+2} 40%9) 50% F L8 34T Ao g B yshgic)
B AN ArA 2B FE2E o ko] ol E AY
of A FERT AW Y& 278y ARHAME
H]523}od Bl Al £57-9] #}o] off 2Jgt ¢ddfo) Z Ao ALEH
ok 2 Ay AR A 2B FE2E FE/L16
mg/mL ¢]&ell A= A EZ Q] NIH3T3 | Z2] X %ou
F Q%E VAR du LA E} HAE A E = Bl
= °i Xﬂ_-‘-f_ A& ZA A Az 224 getatgo] 31%
A& % 9l e (Fig. 3~5).

: EA
°ﬂ A7kt A 407k wieksbA A 25E SA e YE
£2 vehd 43E Fig. 69l vehigin}. A7is A 240

2222 RAr)letA] e 27te) THEL 100%2 shod

120

120 120
NIH3T3

100 100

3 € g %
z 2

5 60 F 60
g ©
> >

% 40 T 40
o 3

20 20

o - 0

0 016 04 08 16 4.0 0

Concentrations (mg/mL)

0.16 0.4

100

80

60

Celi viability (%)

40

20

0.16 0.4
Concentrations (mg/mt)

1.6 4.0 0 08 16 40

0.8
Concentrations (mg/mL)

Fig. 2. MTT assay of the water-extract from Chaga mushroom (Inonotus obliquus) compositions in NIH3T3 mouse normat
fibroblast, HCT-15 colon carcinoma and AGS gastric carcinoma cells.

Each cell was cultured in medium prepared with different concentrations (0~4 mg/mL) of the water-extract from Chaga mushroom
(Inonotus obliquus) compositions for 4 days. Values represent means £ SE. Asterisk means a significant difference from untreated group

determined by Student's t-test: *p<0.05, **p<0.01.
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Fig. 3. Morphologic observations of NIH3T3 mouse normal fibroblast cells were treated with water-extract from Chaga mush-
room (Inonotus obliquus) compositions.

NIH3T3 cells were cultured in medium prepared with different concentrations (0~4 mg/mL) of the water-extract from Chaga mushroom
(Inonotus obliquus) compositions for 4 days. a: 0, b: 0.16, ¢: 04, d: 0.8, e 1.6, £ 4.0 (mg/mL).

Fig. 4. Morphologic observations of AGS gastric carcinoma cells were treated with water-extract from Chaga mushroom
(Inonotus obliquus) compositions.

AGS cells were cultured in medium prepared with different concentrations (0~4 mg/mL) of the water-extract from Chaga mushroom
(Inonotus obliquus) compositions for 4 days. a: 0, b: 0.16, c: 0.4, d: 0.8, e 1.6, f: 40 (mg/mL)

A A 2 epd & o A AFAlE S NIH3T3-S 964 7744 o) A Al 520 S Fekel A4S wohdhe At A
B of o] &) = 80% o] AFe] =& ABE-go] vIebi} A AFA Fo HAA L $28 2 9rh(17). Ham S(7)& 274l 33)
= A9 EAe] gle A 22 vehdeh(Fig. 6). 22, 5 do] AMAET AGSY AAA N AHE AR A,
ExolA 8lat Al AGSE 47%2) Al AEET A<t A B2 2E8E Y $84 oheh A9 40 mg/mL 37t
A ZF HCT-152] A%+ 12% AEAEEE W, 27} Fxo 4 ztzt 579,596 B 61.4% AE A dAEAS
WA FA]E0 FEBo| 2ok X oA AIHHCT-15:53% R et o) B EL A HAF AAAE 2930
2 AGS: 58%)7F 8l 7 o= bt (Fig. 6). ol 21 g A A E AL 40% AE7A] AR A Aoz e} 7 AFA)
2 ) % Arebe Al 254 0] 9l& A A steih )

B A A e A2 EATAM 53] thd Al xylo- Xof of <
galactoglucan®l €& ghelzt-go] 9loti= A5 aads) & vl 9ot Al £F Ao vl A= Ente B AT Ao} v
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Fig. 5. Morphologic observations of HCT-15 colon carcinoma cells were treated with water-extract from Chaga mushroom
(Inonotus obliquus) compositions.

HCT-15 cells were cultured in medium prepared with different concentrations (0~4 mg/mL) of the water—extract from Chaga mushroom
(Inonotus obliquus) compositions for 4 days. a: 0, b: 0.16, c: 0.4, d: 0.8, e 16, f: 40 (mg/mL).

100 |- NIH3TS 100 | AGS 100

80 | 80

Z 60 - = Z 60
3 5 5
o ° e
> > >

Iz 40 3 5 40
o Q Q

20 20

0 : 0

24 48 72 96 24 48 72 96 24 48 72 96
Time (h) Time (h) Time (h)

Fig. 6. Inhibitory effects of water-extract (1.6 mg/mL) from Chaga mushroom (Inonotus obliquus) compositions on the growth
of NIH3T3 mouse normal fibroblast, HCT-15 colon carcinoma and AGS gastric carcinoma cells for 1 and 4 days.
Viable cells were counted by the trypan blue dye exclusion test, and represents an average of triplicate measurements.

Values represent means = SE. Asterisk means a significant difference from untreated group determined by Student’s t-test: *p<0.05,
**p<0.01.

A Ham 5(7)e] AHEE A7 Al 328 52 B o #Z Al A A2 Fle] gk A4S Jlx)=
Aol A AH8-8 R ol 158 wgkovf, AR E ol o off AR Ao #E cppe] Aol R g EAE
A B AFAREY o 22 SAE el olejgh WA A A e g A vl ok A iR v Rl 714l
Apol ko] AR Y} w HEL A A7 R Q3 2o} 3l Ao 2 B s T ¢uh(1828). XA A Ao 4
WA fa o] defched A Fafol o A Ao S % 22§ lentinan 4 #o] A8 # o sarcoma-180.2.2 f-1t
W2 Ao AlsEy, AT AY Wi deide AF A7) zEdske] el et gebab4-g vrehul 9] 32(29), 27}
Bl AAgE AEZ} glejol & Aoz o AAL. HA F2F olFFoll e A AA 25 A9 F kst
T, AZMA 2 E FFF 1.6 mg/mLe] At = M Z5F MCF-7l dlste] vl e £& b2 A4 JAl &7
FAHNNEZ ARAE Y FF AEFF 67 woFstaA 7 s ‘%‘4‘4‘9&‘41 a3kl vi(16). o] eigt WA ofdA ¢
Aoz frgee] ws A dv|Aatez 433 2 Zok FM e 2ok E A FTASA ¢ £F9 HAA
ol A = ZoF Al EF AGS 2 HCT-159] A& 27 A o] a‘%ﬂﬂ Aol Z7kel 93k o2 A= 7 gl).
FAAEL FEFE A7 72~%BA 7 A o] bzt FH s Al 3} 271 Al 9] irotodiol, lanosterol, ergosterol, butulin
vl ool vl al|lA] Abdgt Al E A Eo] Aot 7l o2 FeiEgl Z+& triterpened- 4 Eo] Ft Al ZFEQ MCF-7 % €



At A2k HCT-15 AlZ
st Al EF91 P388l| el Al E5A-E Jepicho ¥ gt
uE ITH(16). whebA], B A g ol A 27 AL 247 E0] A A
Zol A Feke vl XA ¢t 9ot} Rt Al WS-
A A7l B3-S 2 FF FE FEAPAAE 4}
g Aa7) oAl = A=A invivo 7 E7F glofok & Ao
2 Az

o4 Ay AHZYE AAAMA 2 G 4
22550 QAT AL Aol 2A o FE 7 AA ¢
o R A% )3t A Ee} Ay A ES] HES =A A A2
oz Mg okl W o} A - B A2 A
e AASA Ak

gy §2 032

e <

AL 2 AV 2AEY 84 FE2F
off 2]k Q1A fIgk A E AGS E A Al F HCT-15, :7_?/1

vl A AR E NIH3T3 fibroblaste] A £ A §-¢f] »] %]
= EAE XS AU MTT assay W22 43
Ak AP 24 E Y] 44 FE2ELS A A AR
F HCT-15% H AZF AGSS B5& Ak 1]
v £z AgzAstol A vhg s A A EF NIH3T3S
80% olAte] A& % vhehigieh B Aol Az Xy

A 2AQEY 44 FEELS AFAENE S4E eh
A oA A H dAG AEN e F2 ASYA 45
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