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Flavanoidal constituents of Choerospondias axillaries and
their in vitro antitumor and anti-hypoxia activities

L | Changwei', CU | Cheng-bin', CA 1B ing’, HAN B ing’,L IM ingming’, FAN M ing’
(1 Beijing Institute of Phamacology and Toxicology, B eijing 100850, China;
2 Beijing Institute of B iomedicine, Beijing 100091, Ching;
3 Beijing Institute of Basic M edical Sciences, B eijing 100850, China)

Abstract: Aim To investigate flavanoidal constituents of Choerospondias axillaries and their antitum or, anti-
hypoxia and anti-bacteria activities M ethodsV arious chrom atogrgphic meansw ere used to obtain pure cam-
pounds fram the alcoholic extract of Choerospondias axillaries(Roxh )Burtt et Hill Structures of the cam-
pounds obtained w ere investigated by m odern spectroscopic methods M TT m ethod w as eanployed to evaluate
their antitumor and anti-hypoxia activities A ntibacterial activitiesw ere tested by paper disc method Reaults
Three flavanoidal compounds 1 - 3 were isolated fran the stan barks of Choerogpondias axillaries and they
w ere identified as( +) -catechin (1), ( +) -catechin-7-O 8 D -glucopyranoside (2) and ( +) -catechin-4'-O -
B D -glucopyranoside(3). Campounds 1 and 2 inhibited the proliferation of K562 cells with the inhibition
rates of 16 0% and 27. 3% at 100M g mL '1, respectively. Campound 1 also show ed anti-hypoxia effect at
low er concentration (500 g mL 1) without show ing cytotoxicity on anoxic ECV 304 cells Caompounds 1 - 3
show ed no antibacterial effect on Candida albicans A TCC10231 and Staphylococcus aureus A TCC6538 at
their concentrations tested each Conclusion Compound 1 is the first reported anti-hypoxia constituent of
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1 : 49

Choerospondias axillaries and its anti-hypoxia activity w as also assayed for the first time Campounds 2, 3
w ere isolated fran the genus Choerogpondias for the first tine
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anti-hypoxia activity

[ Choerospondias axillaries (Roxh ) () 3
Burtt etHill ] , c(+)- (1) (+)- -70B -
: [“, D- (2) (+)- -4'-0BD-
“ ” 2005 (3)

[2]

[31]

OH

3" 0R2
Y 5’
RlO 8202\
7
5 4a4 3 OH

1: R'=H, R*=H
2: R! =B-D- glucopyranosyl, R*=H
3: R'=H, R’=-D- glucopyranosyl

OH
1 x10°
1 , 96 , 150U L, 37
1.1 5% @) Co, 48 h,
X -4
AB A Pl - 3000 RPAV 1-1640 1500 L,
NM - GX400 (ba
, TMS icalin) '’ R 1-1640 1504 L
GFosy (20 on x 10 an X 0.25 mm)
, 254 m , 37 5% @) CO, 95% @)
365 mMm , N, 24 h,
; 37 , 5% (@) CO,
AB - 8( ) 71 154Pm 24 h ,
( ) 5mg mL " MTT ( 0.01lmol L
Sephadex LH - 20 (Pham acia) MBS ) 15JL, , 37 4 h
MD V ersam ax , DM SO
1999 8 9 1500 L, 10min MTT ,
, , 490 rm oD
100%, oD ,
1.2 :
K562 (%) = oD
ECV 304 10% ( ) / oD %x100%
RPAV 1-1640 , 37 10 ,
@) 5% CO, (%), Student-t ,
K562 [5]
MTT ECV 304 1.3
MTT @ ( Candida albicans)
ECV 304 : RAM 1-1640 ATCC10231 ( Staphylococcus
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aureus) A TCC6538 ,
8 mm , , 154 L
, , 28 1
2 d,
1.4
[4] 3.2 kg
: 60 g
310 g 300 g
80 g, ,
, G2/M
300 g AB - 8
( 8.5 an x48 an), - (100 0 -
0 100) , ,
, 20g 38g
38g ,
( 7.5 an x18.5 an),
: 8 : Fr.1(10 g,
) Fr.2(2 g, ) Fr.3(1.5qg,V
vV =90 10 ) Frr4(1.7g,V V =90 10
) Fr.5(2 g,V V =90 10 ) Fr.6
(59, V \Y =70 30 ) Frr7(5 g,V
V =50 50 ) Fr.8(5g, )
Fr.6(5g) ( 2.8 an x
30 an) , - ( 41)
, Fr.6-1(1.2 g) Fr.6-2(3.1 g)
, Fr.6-1(1.2 g) Sephadex LH - 20
( 2.8 am x45 an) : -
70 30) , , 1
330 mg
Fr.2(2 g) ,  Sephadex LH -
20 ( 2.8 an x27 an) ,ooT
, 3 Fr.2-1(350 mg,
vV Vv =70 30 ) Fr.22(1.4 9,V

vV =40 60 ) Fr. 2-3 (200 mg,

) , Fr.2-2 (1.4 g) Sephadex
LH - 20 ,
, 2 45mg
Fr.3(1.5 g) (
- ) , Sephadex
LH-20 ( - , V.V =80 62)
: , 3 56 mg
2
2.1
1 ( ), mp 137.0
139.0 [ ]2 = +10.2°(c =1.0, )

ESIMSm/z 291[M +H]" 313[M +Na]’;
ESIMS m/z 289[M - H]  'HANMR
(400M Hz,M eOH-d;)d: 4.56 (1H, d, J =7.6 Hz,
H-2) 3.97(1H,m, H-3) 2.83(1H, dd, J =16.0,
5.2 Hz, He4) 2.49 (1H, dd, J =16.0, 8.0 Hz,
Ha-4) 5.84(1H, d, J =2.4 Hz, H-6) 5.91 (1H,
d,J=2.4Hz H-8) 6.82(1H, d, J =2.0 Hz, H-
2') 6.75(1H,d,J =8.0Hz H-5') 6.70(1H, dd,
J=8.0,2.0 Hz, H-6") H2 H-3
3 =7.6 Hz
“CNMR (100 MHz, M eOH-d, )d: 82.5 (C-2)
68.4(C-3) 28.2(C-4) 100.4(C-4a) 157.5(C-
5) 95.1(C-6) 157.2(C-7) 95.9(C-8) 156.6
(C-8a) 131.8(C-1') 114.9(C-2') 145.9 (C-
3') 145.9 (C-4') 115.7 (C-5') 119.7 (C-6')
[7-8] (+)-
, 1 (+)-
2: ( ), mp 161.0
163.0 [ ]2 =-25.7°(c=0.2 )
ESIMSm/z 453[M +H] " 475[M +Na]’;
ESIMS m/z 451[M - H]  ‘HANMR
(400MHz,M eéOH-d,)d: 4.58 (1H, d, J =7.2 Hz,
H-2) 3.97(1H,m, H-3) 3.01(1H, dd, J =16.4,
5.6 Hz, He4) 2.55(1H, dd, J =14.4, 8.0 Hz,
Ha-4) 6.01(1H, d, J =2.2 Hz, H-6) 6.25(1H,
d,J=2.2 Hz, H-8) 6.81(1H, d,J =2.0 Hz, H-
2') 6.75(1H, d, J=8.0Hz H-5') 6.69(1H, dd,
J=8.0,2.0Hz, H6') 4.83(1H, d, J =7.6 Hz
H-1") 3.36 3.46(4H, m, H2" H-5") 3.71
(1H, dd, J =10.8, 2.8 Hz, Ha6") 3.90 (1H, d,
J=11.6 Hz, Hb-6") H2 H-3
J,3 =7.2Hz ; H-
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1" H-2" Jv» =7.6 Hz,
B “CANMR (100 MHz,
M eOH-d,)d: 82.8(C-2) 68.6(C-3) 28.4(C-4)
103.3(C-4a) 157.9(C-5) 98.0(C-6) 156.6(C-
7) 96.8 (C-8) 158.1 (C-8a) 132.0 (C-1')
115.1(C-2') 146.2(C-3') 146.2(C-4') 116.0
(C-5') 119.9(C-6') 102.4(C-1") 74.8(C-2")
78.1(C-3") 71.2(C-4") 78.1(C-5") 62.4(cC-

6") 1 , 2 C7
, C4acC6 C-8
, c-7 9]
[10] (+)- 70 D-
: 2 (+)- -70-
BD-
3 ( ), mp 159.0

161.0 , [0 ]2 =-46.6°(c=0.2, )
ESIMSm/z 453[M +H]" 475[M +Na]’;
ESIMS m/z 451 [M - H] ‘HANMR
(400M Hz,M eOH-d,)d: 4.62 (1H, d, J =7.2 Hz,
H-2) 3.97(1H,m, H-3) 2.80(1H, dd, J =16.2,
5.6 Hz, He-4) 2.50 (1H, dd, J =16.2, 7.6 Hz,
Ha4) 5.85(1H, d, J =2.2 Hz, H-6) 5.92 (1H,
d,J=2.2Hz, H-8) 6.89(1H, d, J =2.0 Hz, H-
2') 7.17(1H,d,J =8.4Hz, H5') 6.82(1H, dd,
J=8.4,2.0Hz, H6') 4.76(1H, d, J =7.6 Hz
H-1") 3.38 3.52(4H,m, H-2" H-5") 3.70
(1H,m, Ha#6") 3.88(1H, m, Hb-6") H-2

H-3 Js =7.2 Hz

CH-1" H-2" Jp g =
7.6 Hz, B “CNMR
(100M Hz,M eOH~-d,)d: 82.4(C-2) 68.8(C-3)
28.4(C-4) 100.7(C-4a) 157.6(C-5) 96.3(C-
6) 157.9(C-7) 95.4(C-8) 156.7(C-8a) 136.3
(C-1') 115.8 (C-2') 146.5(C-3') 148.2 (C-
4') 118.4(C-5') 119.9 (C-6') 104.2 (C-1")

74.8(C-2") 77.6(C-3") 71.2(Cc-4") 78.3(C-
5" 62.4(C-6") 1 , 3
c-1 Cc5 , c-1'
[10] (+)- -4'0BD-
: 3 (+)- 4'-
ofD-
2.2
MTT , 12
K562 . 100p g mL !
16.0%  27.3%,
3 K562
ECV 304 :
1 (500 ¢ mL ")
: i
23

Table1l Anti-hypoxi effectsof the smplesfram Choerospondias axillaries on anoxic ECV304 cells

Cell viabilities(x + 5 n =10)

Sample c/gmL™t) t-Test results
Control group Test group
baicalin 50 22.6+0.1 51.7+1.7 P <0. 001
EDA ¢ extract 50 22.6+0.1 56.8 +0.4 P <0.001
nBuOH extract 50 22.6+0.1 46.6 £0.7 P <0.001
( +) -catechin 50 22.6+£0.1 38.8+0.2 P <0. 001
Note  baicalin was used as positive control
L 3 L
1 3 12 , 1
(31
3 )
, 1
[4] ,
, 2 3
3 1 ( 64 )
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J=1.8Hz, H-8) 6.43 (1H, d, J =2.4 Hz H-
6") 6.19(1H, d, J =1.8 Hz, H6) 5.06 (1H,
d J=7.2Hz H-1") “C-NMR (150 MHz,
DM SO-d;)d: 182.1(C-4") 181.8(C-4) 164.4
(C-7) 163.3(C-7") 163.1(C-2,2") 161.5(C-5)
161.2 (C-5" 160.9 (C-4”) 157.4(C-9) 157.0
(C-9" 153.5(C-4') 141.7(C-3') 128.5(C-2"
6" 125.6 (C-6') 124.4 (C-1"§ 122.4 (C-1')
121.5 (C-2') 118.0 (C-5') 116.1 (C-3" 5"
105.4(C-10") 104.1(C-3) 103.9(C-3") 103.8
(C-10) 99.9(C-1") 99.7(C-6") 99.0(C-6)
95.0(C-8") 94.1(C-8) 77.2(C-3"™) 76.2(C-
5™ 73.2(C2") 69.6 (C-4™ 60.7 (C-6")

[1] ochnaflavone ,
, c-6" 8" 10" :
c-7" ,
HMBC , HMBC (1)
0,506 &, 163.3(C-7"
, 1
B D -glucopyranoside,

ochnaflavone 7"-O -
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