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1.2 AVANCE AV400
( Inonotus obliquus) ( Hy- ( Bruker
_ ) 16210 TOF LCMS ( Agi-
menochaetaceae) ( Fuscoporia)
( lent ) ; BT253 ( Sartorius
Vo ) 61 ) IKA RV10 ( KA
( ) : LDZX-40KB (
) ; 23067 CO, ( Shellab
2016 - 06 —22 ) ; NIB-00 (
' ( : 090413105) ; ) ; uQuant ( Biotek ) o
( ( )
SKLNMKF201416)
O GF254 ( ) ; Seph—
adex LH20 ( GE
230032 ) N N \ \ (
2 ( ) : RPMI-640
) 210009 ( Thermo Fisher ); (
3
314200 ) : DMSO. MTT( Sig—
E-mail: cheng- ma ) , PBS( ) ,
( )5~ (5-
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1.3
1.3.1
0.25% 10% RP-
MI-H 640 2x10*  /ml
96 180 wl
12 h
20 ul 5 (
+T. FA. -
FB. +C +D)
80.60.40.20.10 mg/ml
(20 pl RPMIH640 )
(180 pl RPMIH640 +20 ul
) (5+FU 50.10.2.0.4
mg/ml) 5
2448 72 h
20 pl 5 g/L
MTT 4 h
150 pl DMSO (30 C)
10 min 492 nm
( optical density OD)
(IC,) .
(%) = ( 0D
- oD ) /( ob - oD
) x100%
1.3.2 10 kg 10
95% 60 °C 4 10 h
( 60 °C)
FT 550 g
FA 140 g.FB 220 ¢g.FC 170 ¢  FD 120 g.
FA( 120 g) -
50:1.20:1.10: 1.8:1.7:1.6: 1
TLC 6 ( FA1 ~
FA6) FA2 ( -
125 : 1,100 : 1) 1(320 mg) .
7(30 mg) » FA3 - 30 - 1.
20 : 1. - 100 = 1. - -
100 : 1 : 0.2 2(1970 mg) .
FA4 (FAS5
3(570 mg) .
4(87 mg) . FA6
( : 150 : 1)
5(530 mg) ; FA6
( - 10 : 1, -

150 = 1. - 6:1)
6(63 mg) FB( 200 g)
( - 100 : 1 ~1:1) TLC
6 ( FB1 ~FB6) ., FB3
150 : 1. -
6:1) 8(47 mg) . FB4
( - 25:1~1:1)
5 (FB44 ~FB4-5) FB4=2
( - 60 : 1) 5 ( FB424 ~FB4-
2-5) .FB4=23 ( - 100
N IN - - 6:1:0.001)
9(80 mg) ., FB44 (
Sephadex LH-20
40 : 1.20 : 1)
10( 17 mg)
1.3.3
(MS 'HANMR "CNMR) .

o

1.4 SPSS 19.0 o
;C + o 3 o
ANOVA LSD
o a=0.05,
2
2.1 5 3
ICs, 1, FT.FA.FB
3
:FC.FD o
15 5FU 3
IC;y (n=3 x=s)
1Cso( mg/L)
HepG2 SGCT901 A549
FT 56.23 +3.61 39.31 £0.62 39.73 +1.19
FA 28.79 £0.13 14.87 =0.91 22.45+1.03
FB 47.88 +0.44 40.43 £2.12 30.88 +1.42
FC >2.7 %107 >4.58 x10% >4.32 x10"
FD >2.09 x 107 >7.47 x 10" >3.43 x10°
5FU 6.35£2.11 5.74£1.42 4.78 +0.94
2.2 FA FB 10
(1) 3p- 8 24-
21- (2) . (3).
(4) Sa 8a-— 6 22— 3- (5) .4
6 8(14) 22- 3- (6) . 4- 3-

(7) .Inonotsuoxides B( 8) .Inonotsutriols A(9) .
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1 ( ) mp. 140 ~ 141

°C ESI-MS m/z427.3934 M +H *.'HNMR( 600
MHz CDCL,) 8:0.68(3H s H28) 0.81(3H s H-
18) 0.86(3H s H30) 0.91(3H d J=6.1 H-
21) 0.97(3H s HH9) 0.99(3H s H29) 1.60

(3H brs H26) 1.68(3H brs H=27) 3.23(1H
dd J=11.6 and2.5 Hz H3) 5.09(1H t J=6.5
Hz H-24) ."CNMR 2,
4
1
2 ( ) mp. 145 ~ 146

°C ESI-MS m/z: 441.3727 M +H *.'"HNMR(600
MHz CDC,) 8:0.67(3H s H-48) 0.79(3H s
H28) 0.88(3H s H30) 0.94(3H s H=29)
0.98(3H s HH49) 1.57(3H s H27) 1.67(3H s

H26) 3.19 ~3.23(1H m ] =4.5 Hz H3) 5.1
(1H t J=6.9 Hz H24) 9.4(1H d J=5.1 Hz H-
21) .”CNMR 2.

¢ 2 3B- 8
24— 21- .

3 ( ) mp. 182.1 ~
182.7 °C ESI-MS m/z: 443.388 4 M +H *.'H-
NMR( 600 MHz CDCI,) &:0.71(3H s H28) 0.80
(3H s H48) 0.86(3H s H30) 0.93(3H d J =
6.5 Hz H21) 0.97(3H s H48) 0.99(3H s H-
29)  1.64(3H brs H26) 1.74(3H brs H27)
3.23(1H dd J=11.6 and 4.3 H3) 3.65(1H m
J=6.3 Hzand 3.2 Hz H22) 5.18(1H t J=6.3
H=24) ."CNMR 2.
¢ 3 .
4 ( - ) mp.
236 ~238 °C ESI-MS m/z: 443.388 3 M + H *.
IH-NMR( 600 MHz CDCL) $:0.75(3H s CH,)
0.81(3H s CH,) 0.96(3H s CH,) 0.97(3H
s CH,) 1.01(3H s CH;) 1.68(3H s CH,)
3.18(1H dd J=11.4 and 4.4 Hz H3) 3.33(1H
d J=10.8 Hz H28a) 3.8(1H d J=10.8 Hz H-
28b) 4.58 (1H brs H29a) 4.68 (1H brs H-
29b) . CNMR 2.
. 4 .
5 mp. 177 ~ 178 °C ESI-MS
m/z:429.336 3 M + H *. 1H-NMR (600 MHz
CDCL) 8:0.82(3H d J =12.6 Hz H26) 0.82

3H s H48) 0.83(3H d J=17.1 Hz H27) 0.88
3H s H49) 0.91(3H d J=6.6 Hz H21) 1.00
3H d J] =6.6 Hz H28) 3.97(1H m H3) 5.14
1H dd J=15.3 and 8.2 Hz H23) 5.22(1H dd
J=15.2 and 7.6 Hz H22) 6.24(1H d J=8.7 Hz
HZ7) 6.51(1H d J =8.7 Hz H+6) .” CNMR

2. 6

5 50 8a- 6 22—

(
(
(
(

3- .

6 mp. 114 ~115 C ESI-
MS m/z:393.3152 M +H *."HNMR( 600 MHz
CDCl,) 8:0.82(3H d J=6.8 Hz H26) 0.85(3H
dJ=68Hz H27) 0.93(3H d J =6.8 Hz H-
28) 0.96(3H s H48) 0.99(3H s HA9) 1.05
(3H d J=6.7 Hz H21) 5.16 ~5.22(1H dd J =
15.4 and 7.2 Hz H22) 5.22 ~5.28(1H dd J =
15.2 and 7.3 Hz H23) 5.73(1H s H4) 6.03
(IH d J=9.2 Hz H6) 6.6(1H d J=9.2 Hz H-
7) ."CNMR 2, !

6 4 6 8(14)

22— 3- .

7 ( ) mp. 95 ~97
°C ESI-MS m/z:413.1778 M+H *.'"HNMR( 600
MHz CDCl) 8:0.71(3H s H48) 0.81(3H d J =
6.4 Hz H27) 0.83(3H d J=7.6 Hz H26) 0.85
(3H t J=7.2 Hz H29) 0.92(3H d J=6.5 Hz
H=21) 1.18(3H s H49) 5.73(3H s H4) ."C-
NMR 2, s

7 4- 3-

8 mp. 240 ~242 °C ESI-MS
m/z: 459.388 3 M + H *. IHNMR (600 MHz
CDCL,) 8:0.72(3H s HA8) 0.81(3H s H29)
0.87(3H s H30) 0.93(3H d H=21) 0.99(3H s
H-49) 1.00(3H s H28) 1.19(3H s H=26) 1.21
(3H s H27) 3.23(1H dd J=12.0 and 4.5 Hz H-
3) 3.96(m 1H J =6.8 and 4.9 Hz H24) 4.04
(m 1H J=9.0 and 6.8 and 3.8 Hz H22) ." C-

NMR 2, ’
8 Inonotsuoxides B,
9 mp. 203 ~205 °C ESI-MS

m/z 459.388 1 M + H *.'H-NMR ( 600 MHz
CDCL,) 8:0.72(3H s Me-d8) 0.81(3H s Me=29)
0.91(3H s Me30) 0.97(3H s Med9) 1.0(3H
s Me28) 1.05(1H dd J=11.7 2.1) 1.20(3H s
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2 1~10 (150 MHz a. CDCl; b. CDCl;/CH;0D)
C 1 2 3 4 5 6 7 8 9 10
1 36.34 35.65 35.68 38.66 34.68 34.14 35.69 35.59 35.66 42.98
2 27.96 27.88 27.93 27.35 30.09 34.14 33.88 27.85 27.88 35.12
3 79.16 79.05 79.06 78.95 66.44 199.58 199. 63 78.99 79.01 79.66
4 39.03 38.98 39.00 38.85 36.91 123.00 123.74 38.89 38.90 52.08
5 50.57 50.45 50.46 55.23 82.18 164.43 171.68 50.41 50.45 143.53
6 21.13 19.28 19.26 18.28 135.43 124.42 32.95 18.25 18.26 125.35
7 28.34 29.28 29.17 34.18 130.74 134.06 32.06 26.52 26.51 39.36
8 134.54 134.78 134.64 40. 87 79.51 124. 46 35.63 134.19 134.33 37.16
9 134.48 133.98 134.26 50.34 51.05 44.30 53.82 134.63 134.66 59.28
10 37.18 37.18 37.12 37.11 36.95 36.76 38.60 37.04 37.10 41.90
11 18.38 20.84 21.11 20.79 23.40 18.96 21.03 21.00 20.90 27.49
12 26.65 26.52 26.61 25.14 39.32 35.58 39.63 30.90 28.99 45.54
13 44.58 44.36 44.98 37.25 44.55 43.99 42.39 45.02 44.55 49.08
14 49.92 49.59 49.49 42.68 51.67 156.22 55.88 49.32 49.45 65.05
15 31.09 30.70 31.04 27.00 20.63 25.38 24.19 30.96 30.83 31.45
16 31.01 29.70 31.06 29.12 28.68 27.76 28.19 27.28 26.51 32.88
17 50.57 45.41 47.34 47.76 56.16 55.67 56.01 47.92 49.03 59.98
18 15.87 16.94 15.80 48.70 12.88 18.99 11.97 15.78 15.42 15.01
19 18.80 18.28 18.35 47.76 18.20 16. 66 17.38 19.12 19.13 26.27
20 36.26 55.65 41.76 150.48 39.77 39.33 36.11 38.22 47.82 40.48
21 19.33 206.57 12.74 29.71 20. 89 21.24 18.70 12.51 79.11 22.93
22 35.74 26.93 73.45 33.95 135.21 135.02 33.98 76.71 24.54 39.93
23 24.43 25.88 27.34 27.97 132.28 132.52 26.07 34.11 27.41 32.37
24 125.38 123.66 121.46 15.37 42.77 33.09 45.83 78.31 57.67 53.42
25 131.07 132.55 135.33 16.11 33.06 42.88 29.15 81.46 73.56 24.27
26 25.04 25.82 26.14 15.95 19. 66 20.02 19.82 25.52 24.16 22.15
27 17.86 17.85 18.12 14.74 19.97 19.68 19.03 22.48 30.67 22.47
28 25.89 15.54 15.55 60.48 17.58 17.67 23.07 27.96 27.98 29.28
29 28.12 28.08 28.08 109.70 - - 11.95 15.40 17.05 21.93
30 15.60 24.29 24.42 19.06 - - - 24.30 24.41 32.88
a: 1~9;b: 10
Me27) 1.23(3H s Me=26) 3.24(1H dd J=11.7 . .
and 4.6) 3.72(1H t J=8.7 and 7.3) .”CNMR . .
2. a ;
9 Inonotsutriol A, ;
10 ( - ) mp. '
290 ~292 C ESI-MS m/z 577.446 3 M +H *.
"CNMR( 150 MHz CDCL,/CH,0D) §: 104.33 ( C- °

1) 79.02( C2°) 80.67(C3") 76.77 ( C4)
82.37(C5") 73.40( C-6")
2. Rf

FA FB FT o

10
3 1.3.5.8 N
; 2.4.6.7
13-15 3( )

2(3p- 8 24- 21- )
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Screening of antitumor fractions

and chemical constituents from Inonotus obliquus
Wu Kun' Cheng Wenming' > Li Chunru® et al
('Anhui Provincial Key Laboratory on Bioactivity of Natural Product School of Pharmacy
Anhui Medical University Hefei 230032;°State Key Laboratory of Natural Medicines China Pharmaceutical
University Nanjing 210009; > Zhejiang BIOASIA Institute of Life Science Jiaxing 314200)

Abstract Objective To screen the antitumor fractions of Inonotus obliqguus and to study chemical constituents
from the active fractions. Methods FEthanol extract( FT) petroleum ether extract( FA) ethyl acetate extract
( FB) n-butanol extract( FC) and aqueous extract( FD) from Inonotus obliquus were screened by inhibiting the
growth of tumor cells( HepG2 SGCF901 A549) . The constituentsfrom active fractions were further isolated and
structurally elucidated by spectral analysis. Results FT FA and FB exhibited antitumor activity with ICy, value of
no more than 56 28 and 47 mg/L respectively. Ten known compounds were elucidated as lanosterol( 1) 3B-hy—
droxy-anosta-8 24-dien21-al(2) Inotodiol(3) betulin(4) 5a 8a-Epidioxy ergosta6 22-dien3B-ol(5)
ergostad 6 8(14) 22-Tetraene3-one( 6) stigmast4-en3-one(7) Inonotsuoxides B(8) Inonotsutriols A
(9) daucosterol( 10) . Conlusion Two fractions FA and FB are antitumor fractions from which 10 compounds
were separated and elucidated. Compoud 6 7 and 10 are reported for the first time from Inonotus obliquus.

Key words Inonotus obliquus; antitumor activity; active fraction; triterpenoids; steroids; chemical constituents



