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9: ,mp 275~ 276 C ESEMS
m/z: 649 M+ Na]* ; '"H-NMR(CDs 0D, 400 MHz)
&5 72 (1H, d, J= 1. 6Hz, H-7), 0 86 (3H, s
OCH=18), 0 79(3H, s, OCHx19), 1L 11(3H, s
OCH=21), 1. 09(3H, s, OCH=26), L 11(3H, s
OCH327); "GNMR(CDs0D, 100 MHz) & 27. 9
(G1),29 0(G2), 78 0(C3),29. 7( G4), 50 6( ¢
5),205 1(G6),122 0( G7), 168. 9( G-8), 29 7( &
9),37. 5(G10),21 1(G11), 31. 7(C-12), 48 6( &
13), 85 4((+14),32 7(G-15),21 1( ¢-16),49 7( ¢
17), 18 1(-18),24. 2(G-19),75 3( (-20),73 2( ¢
21), 77 9(G-22),27. 4((-23),42 4 G24),71 7( G
25), 29 7((-26),29. 0( C-27), 102 9(C-1), 73. 2
(G2),78 5(¢3), 71 3(C-4),78 2(¢5),62. 8
(C-G) 3]
2-deoxy 20 hydroxyecdysone }OB'D'glucopyr-
anoside
10: , mp 122~ 123 C ESF
MS m/z: 605[M + Na]'; UV X&' nm: 221, 280;
"H-NMR(CD30D, 400 MHz) & 4 43(1H, d, J=
56 HzH-1),2 12(1H, m, H-2), 1. 71(1H, m, H-
3), 264 (1H, dd, J= 7 2, 2 4 Hz, H-4a), 2. 70
(1H, dd, J= 72,3 6 Hz, H-4b), 6. 43 ( 1H, s, H-
5),3. 71~ 3 93(1H, m, H-2a),3 71~ 3. 93( 1H, m,
H-3a), 6 60(1H, s, H-2), 6 45(1H, s, H-6), 4. 62
(1H,d,J= 2 4 Hz H-1),3 85(3H, s, OCH=6),
3 83(3H,s, OCH8),3. 77(3H, s, OCH3),3. 77
(3H,s,0CH*5); "GNMR(CD;0D, 100 MHz) &
41 9(C-1), 45 3((G2), 39.2( G3), 32 4(CG4),
106 4(G5), 146 2( (-6),138 0(G7), 147 2(G8),
125 0(¢9), 128 8( (-10), 70 1( G-2a), 64 8(
3a),137 5(G1),105 5(G2), 147 6(C-3),133. 0

(C-4),147.6(C-5), 103 4(G6), 102 8(C1"),
73.8(G2'),76. 8(C-3),70. 1(G4), 76 6(C5),
61. 4(G6),55 2(0CHx6), 58 8(OCH+38), 55 5
(OCHs3),55 5(0CH+5)

s (+ )-lyoniresinol-2a- O- B
D-glucopyranoside

11: , mp 158~ 159 C ESI-
MS m/z:365[ M+ Na]" ;" GNMR( DM SO-ds, 100
MHz) 692 7(CG1), 77 2(G2), 72. 4( G3), 71. 0
(C-4),72 8(C5), 61 6(C6),97 4(G1),73 5(C-
2),73 5(G¢3), 7L 0(G4), 72 8(C-5), 6L 6(C-

6’) 191
(l'D'glucopyranosyl'(Z_) 1)-a D-glucopyranoside
(1] . . [J]. . 1986, 6
(F2): 49 61
[2] : ( ) [M].
, 1986

[3] ShiQ R, Shen Y H, Zhang C, et al Chemical constituents
of two original plants used as Radix Tinosporae [J]. Chem ]
NatMed, 2008, 3(3): 186190

[4] , ) . 1I.

[J]- . 1981, 12(2): -3

[5] Yonemitsu M, Fukada N, Kimura T, et al Studies on the
constituents of Jateorhiza palmata Miers ( Colombo root)
II: Separation and structure of six new furanoid diterpene
glucosides: palmatoside B, C, D, E, F, and G [J]. Liebigs
Ann Chem, 1987, 35(1): 193197

[6] Miller R W, Clardy J, Kozlowski J, et al. Phytoecdysteroids
of Diploclisia glaucescens seed [J]. Planta Med, 1985, 51
(1): 40-42

[7] Suksamrarn A, Promrangsan N, Chitkul B, et al Ecdyste
roids of the root bark of Vitex canescens [J]. P hytochemis
try, 1997, 45(6): 1149 1152

[8] . . . [J]-

, 1999, 34(2): 128131

[9] ) : 2 ) )

[M]. : , 1999
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s MDA SOD , lactuside B
10 , B( lactuside B, 1) 118, 13 (2) B (3)
(4) (24R) 5x -7,22(E)- % (5) 3,3 .4 (6) B (7 (8
(9 (10) 1 , 0 15%; lactuside B s
MDA , SOD 10 , 1 ,
; lactuside B;
:R284 1 :A : 0253 2670( 2010) 05 0692 05

Chemical constituents in rhizome of Pterocyp sela elata and activity of lactuside B
against brain ischemia
ZHAN Heqin', GUO Larrging’, CUI Jiarmin’, YAN Furlin'

(1 School of Pharmacy, Xinxiang Medical College, Xinxiang 453003, China; 2 School of Nursing, Xinxiang Medical
College, Xinxiang 453003, China; 3 Henan College of Traditional Chinese Medicine, Zhengzhou 450008, China)
Abstract: Objective To investigate the major chemical composition in rhizome of Pterocypsela elata

and explore the activity of lactuside B against brain ischemia Methods T he compounds were isolated and
purified by silica gel column chromatography and elucidated by spectroscopic experiments; T he model of
partial brain ischemia was used to detect water content, MDA and SOD levels in brain tissue in order to
observe the activity of lactuside B against brain ischemia Results Ten compounds were obtained and
established as lactuside B (1), 118, 13-dihydrolactucin acetate (2), B-sitosterol (3), daucosterol (4),
(24R)-50-stigrnast-7, 22 ( E)-dierr 3ol (5), 3, 3, & trimethox ylellagic acid (6), B amyrin (7), oleanolic
acid (8), mhexacosanic acid (9), and stearic acid (10). Lactuside B was a key component, and it s yield
was O 15%. Contents of water and MDA level in the brain tissue were significantly decreased, and the
SOD content notably increased in all groups of lactuside B Conclusion Ten compounds are all isolated
from this plant for the first time. Compound 1 is a key component which possesses obvious activity against
brain ischemia

Key words: Pterocypsela elata (Hemsl ) Shih in Act. ; lactuside B; antrbrain ischemia

Pterocypsela elata (Hemsl ) Shih 1

in Act. Lactuca elata Hemsl , X-4 ( );
, Nicolet 170 SX FT-IR ( Nicolet
) ; Bruker 400 ( Bruker
o ); 10F3 (
); FA2004 (
. );T6 (
); TG16W (
) MDA  SOD
, 10 , :
B( lactuside B, 1) 118, 13- ( : 0605003,
(2) B (3) (4) 4 mg/20 mL); )
(24R)-5a -7,22( E)- -3¢ (5) 3,3.4 60~ 90 C (200~ 300
(6) B (7 (8) ) GF254(10~ 40 Pm)
(9) (10) 10 Pterocyp sela elata

lactuside B (Hemsl ) Shih in Act. ,
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R P55
2
21 : 3.0 kg,
: 4
74, , 210 g (200~ 300
) , - (1:20,30: 1,20: 1,10 1,
501,30 1,20 1,00 1) ,
, 5 2
, 2(21 mg) 3(63 mg)
6(24 mg); 3 ,
- - , 1
(22¢g 5(9mg) 7(11 mg) 8(30 mg) 9(12 mg)
10(17 mg); 4 ,
- , 4(56 mg)
22 :
1: s C21H3009

"“CG-NMR( 100 MHz, CD:0D) & 128 6(C-1), 33. 3
(G2),84 0(G3), 141. 4(C-4), 128 4(C-5),82. 5
(G6),55 4(CG7),29. 3(C-8),37. 0( G9) , 142 0O( &
10), 43. 3(G-11), 181. 3(G-12), 13. 3((-13), 58. 8
(C-14), 1L 7( ¢15), 102 5(CG1), 75 1( G2),
78 0(G3), 7L 7(CG4), 78 0(C-5), 62 8(G6)
lactuside B
21 1 B

2: , C17H2 06, mp
178~ 180 C; 'H-NMR (400 MHz, CDCl:) & 6. 45
(1H, s, H-3), 4 86( 1H, dd, J= 172, 1. 6 Hz,
H-15b), 4 83(1H,td, J= 10. 8,2 0 Hz, H-8) ,4. 53
(1H, dd, J= 17.2, 1. 6 Hz, H-15a), 2 71 (1H, dd,
J=10 8,20 Hz H-9a), 2 45(1H, s, H-14), 2. 40
(1H,dd, J= 10 8,2 0 Hz, H-9b), 2 11( 1H, s, H-
17), 1. 34(3H,d, J= 6. 8 Hz, H-13) "C-NMR(100
MHz, CDCL) 8 132. 5( -1), 194. 4(G-2), 133. 6( -
3), 171 4(G4),48 6(C5),80. 6((¢-6),58 8(C7),
70 2((G-8), 44. 8((-9), 146. 4(C-10),40 9( G-11),
176 4(G-12), 14 9( G- 13), 21. 5(C-14), 62. 5(
15), 169 7(C¢-16),21. 5( ¢-17)

B 2 118,13
3: , CoHs00, mp 141~
142 C; 5% - ,
B . Rf ,
,'H-NMR "“GNMR l‘”,
3 B

4. , C3sHeOs, mp
289~ 291 C; Molish  Liebermanm Burchard
TLC Rf ,
.'H-NMR "GNMR
131 4
5: , C2oH40;mp 149~

150 'C; 'H-NMR (400 MHz, CDCls) & 5 21( 1H,
dd, J= 8 7, 150 Hz, H-22), 5 15( IH, dd, J=
15.0,7. 5 Hz, H-23), 5 06( 1H, m, H-7),3 59( 1H,
m, H-3), 1 05(3H, d, J= 7. 5 Hz, H-21), 0 86
(3H, s, H-19), 0 83(3H, d, J= 7.5 Hz, H-27),
0 81(3H, t, J= 7. 8Hz, H-29), 0 79(3H, d, J=
7. 5Hz,H-26), O 54(3H, s, H-18) ; "G-NMR( 100
MHz CDCls) & 37. 3( G- 1), 27. 8( G-2),74 1(C-3),
34. 0( -4), 40. 6( C-5), 29 6(C-6), 117. 4( CG7),
139 6( G-8), 49 1((¢9), 34 7(C-10), 21 5(C-11),
39. 4(C-12), 43 2(G13),55. 4G 14), 23 0(C-15),
28. 6(C-16), 55 8(C-17),12. 0(G-18), 12 7(C-19),
40. 2( G-20), 21 1( C-21), 138 2( (-22), 129. 4( C-
23),51. 2(C-24), 31. 9( G-25), 19. 0(C-26), 21. 5(C-

27),25. 4(G-28), 12 4( C-29) el
, 5 (24R)-

Sar -7,22( E)- -3
6: , Ci7H 12 Os,

mp 315~ 317 'C, '"H-NMR(DMSO-ds, 400 MH z)
&:10. 82(1H,s, OH),7 63(1H, s, H-5),7 54(1H,
s, H-5), 4 07(3H, s, 3-OMe), 4 06 (3H, s, >
OMe), 4. 01( 3H, s, 40Me) “GNMR(DMSO-
ds, 100 MHz) & 158 0( (-7), 157. 9( G7), 153 4
(G4),1522(G4), 141.0( G2), 140 6 (CG2),
140 4( G3), 139 8(G3), 112 9( G 1), 112 1(C-
1), 111. 5(G6), 111 3(C-6), 110. 7(G5), 107 1
(C-5),60 9(3-0Me), 60 6 (3-0OMe), 56 3(4-

OMe) o
3,3, 4
7 , C30Hs00, mp 195~
197 C, Liebermanmr Burchard
'H-NMR "GNMR o
B
8: , C30H s O3,
mp 302~ 304 C Liebermanmr Burchard
TLC Rf ,
'"H-NMR  "GNMR

[5.8] 8
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9: , C2H502, mp 61~
63 ‘C,' H-NMR(400 MHz, CDCl:) & 2 35( 2H, t,
J=70Hz,164(2H, m), 1. 26(44H, m), 0. 89

(3H,t,J= 7.0 Hz) o
9
10: s CisH3602, mp
66~ 68 C, TLC Rf ,
[ 10]
23 1
231 :SD , 180~ 220 g;
scxk( ) 120050001

232 :SD 8 6
, lactuside B 12. 5

B ?

25 50mg/ kg
233
4% (45 mg/kg) ,
2h 24 h, 2 /d( 20 mL/
kg ip) ) ;
10% -20C
23.4
. Young Ll s
, 110 C 15h
, : (%)= ( -
)/ x 100%,
235 MDA SOD :MDA
, S0D ,
23.6 SPSS10
: xEs :
, LSD , Duttet
237 1
1
(P< 005,001),
(P< Q0 05)
238 1 MDA
SOD : 2
MDA , SOD
, SOD

1 1
(;is, n=8)
Table 1 Effects of compound 1 on water content among brain
tissue in partial brain ischemia (x £s, n= 8)
/(mg* kg™ 1) /g
- 0 817 2£0 008 4
- 0 781 3%0 0125

1 0 796 3+0 01517
1 12 5 0 793 8+0 025 0*
25 0 787 50 029 5* *
50 0 776 310 018 5" * #

" P<005 ** P<QO0l;
:# P< Q05
*P< Q05 **P< 00l vsmodel group
# P< 0 05vs Nimodipine group
2 1 MDA

SOD (xts, n=8)

Table 2 Effects of compound 1 on MDA and SOD levels

in partial brain ischemia (x Ls, n= 8)

/

(mg* kg~ 1) MDA/(nmol* mg-1)  SOD/(U* mg"

- 7. 5210 56 9 4012 87
- 4 90*q 95** 123 4519 55%*
1 4 150 97** 112 557 46*
1 125 45310 64" " 114 44 %38 68°
25 4 33%0 95 * 117 9%14 73*
50 4 18%0 61* * 124 2£19 33 * #
*P<Q05 **P<QOlL; 4 P< Q05
"P< 005 "F P<QOlwsmodel group * P< 0 05 ws Nimodipine
group
3

10
1
lactuside B
MDA SOD ,
lactuside B s
, lactuside B
[1] , . .
[J] , 2004, 39(11): 954960

[2] , , s - [J]
, 2001, 32(11): 970-972

[3]
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[J]- , 1996, 27(11): 649651 [J]- , 2002, 37(1): 12 14
[4] Kojima H, Sato N, Hatona A, et al. Sterol glucoside from [9] s s , .
Prunellavulgaris [J]. Phytochemistry, 1990, 29(7): 2351- () [J1- , 2007, 38(3): 332334
2356 [ 10] , , . [J]-
[5] s s .. [ J]- , 2001, 23(3): 385393
, 2009, 40(8): 11921195 [11] , , P
[6] Jahan N, Ahmed W, Malik A. New steroidal glycosides from [J] , 2007, 34
Mimusops elengi [J]. J Nat Prod, 1995, 58 (8): 1244 (7): 1000- 1001
1247 [12]  Young W, Rappaport H, Chalif D J, et al Regional brain
[7] s R R . sodium, potassium and water changes in the rat middle cere
[J] , 2002, 33(7): 589591 bral artery occlusion of ischemia [J]. Strok, 1987, 18(7):
[8] ) . ) 75+ 759
AR, R, R B
( , 100191)
15 s - -
(1 (2 (3 (4) (5 2.4- -3- -6 0B D
(6) (6aR, 11aR)9,10 -308 D (7) ( ,8 (9 5
(10) (11) (12) (13) 7,3- -5- (14 (odorifle
vene, 15)
:R284 1 tA : 0253 2670( 2010) 04 0696 05

Isolation and identification of flavonoids from Baoyuan Decoction
SUN Jingwei', ZHAO Ming-bo’, LIANG Hong’, TU Peng fei'

(State Key Laboratory of Natural and Biomimetic Drugs, School of Pharmaceutical Science,

Peking University, Beijing 100191, China)

Abstract: Objective To investigate the chemical constituents of Baoyuan Decoction. Methods

M any

chromatographic techniques and spectral analysis means were employed for isolation and identification of

the constituents. Results Fifteen flavonoids were isolated from Baoyuan Decoction and their structures

were identified as licuraside ( 1), formononetir 7- O-B-D-glucoside (2), formononetin (3), isomucronulatol
(4), davidigenin (5), 2, 4 -dimethoxy-3-hydroxyisoflavar 6 O-B-D- glucoside (6), (6aR, 11aR) 9, 10-dr
methox yptero carpair 3- 0-8- D- glucoside (7), calycosin (8), liquiritigenin (9), 5 dehydroxykaempferol

(10), liquiritin (11), isoliquiritin (12), isoliquiritigenin ( 13), 7, 3-dihydroxy-5-methoxyisoflavone

(14), and odoriflavene (15). Conclusion All fifteen compounds are isolated from Baoyuan Decoction for

the first time

Key words: Baoyuan Decoction; flavonoids; Chinese materia medica formula
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