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Screening of Hepatoprotective Activity Fractions from Ixeris chinensis and Study on Its Chemical
Compositions
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University, Hohhot 010110, China; 2. Research Center for New Drug Screening, Inner Mongolia Medical
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ABSRTACT OBJECTIVE: To screen the hepatoprotective active fractions from Ixeris chinensis and study its chemical
constituents. METHODS: The petroleum ether, ethyl acetate, n-butanol and residual water fractions from 70% ethanol extract of /.
chinensis were extracted by systematic solvent method. Human hepatocytes HL-7702 were induced by acetaminophen to induce
liver injury model. MTT method was used to detect the protective effect of the above fractions (40 pg/mL, by the dosage of crude
drug) on injured cells, and the active fractions were screened. The active fractions were separated and purified by silica gel column
and Sephadex column chromatography. The structure of the compounds were identified by physical and chemical properties and
spectral data (hydrogen spectrum, carbon spectrum). RESULTS: After treated with different fractions of I chinensis, the cell
survival rate of each administration group was increased significantly, compared with model group (P<<0.01), and the n-butanol
and water fractions had the strongest activity (the cell survival rates were 49.3% and 52.2% , respectively). Six compounds
were isolated from n-butanol fraction and identified as sonchifolignan A ( I ), apigenin-7-O-B-D-glucopyranoside methyl ester
( I ), luteolin-7-O-p-D-glucuronopyranoside methyl ester ( Il ) , luteolin-7-O-B-D-glucopyranoside ( IV ), apigenin-7-O-B-D-
glucopyranoside (V) and luteolin (VI). CONCLUSIONS: The n-butanol fraction is regarded as an effective position for protecting
liver, and flavonoids are the main active components.

KEYWORDS Ixeris chinensis; Hepatoprotective activity; Active fraction screening; Chemical components; Identification
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5% COIEFEAAH (LT B I A5 A AR IR ) 55 5% 24 h ), B
B3> DMSO X HRZ (A5 254 . A% 5%.DMSO )
IEH A CRNF 25 AAT DMSO) BRI (X) 2 Bk
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survival rate of hepatocytes(x*s,n=06)

45 %, % 45 %, %
%4 1014511 LR TEAIH 2614177
DMSO ¥ 4 1000409 IET BRI 493£34%
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Fig 1 Separation flow of chemical components of n-
butanol fraction from 1. sonchifolia
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EW 1 kR, 51200 CoHiOno Fecwi
N B, 327 S B A5 5 R K il A LB R A b .
NMR (DMSO-d;, 500 MHz) 6 : 7.38 (1H, d, J=8.1 Hz,
H-7),7.23(1H,d,J=8.1 Hz,H-6) ,5.61 (1H, d, J=3.9
Hz, H-8) , 6.87 (1H, s, H-2" ), 6.74 (1H, d, J=8.1 Hz,
H-6'),4.83(1H,d,J=7.5 Hz,H-9") ., "C-NMR (DMSO-
ds, 500 MHz) 5 : 120.1 (C-2) , 148.2(C-3) , 146.3(C-4) ,
116.5(C-5) , 111.5(C-6) , 73.6 (C-7) , 85.7(C-8) , 61.4
(C-9),136.5(C-1"), 113.6(C-2"), 150.0(C-3") , 147.1
(C-4"),118.1(C-5"),121.7(C-6") , 100.9 (C-1") , 74.1
(C-2"),774(C-3"),715(C4"),772(C-5") , 61.9
(C-6") ., LiR%5HR 53CHk[10]4k1E éﬂfaﬁ&l& M
EEY 1 33K NE K A(Sonchifolignan A) .

A skt &, 0208 CoHuO1 o $RhFR-5E
i 0 BH A, Molish Sz b7 BH M, $2 78 Ry B i 7 2 4L &
¥ . 'H-NMR (DMSO-d;, 500 MHz) 6 : 13.0 (1H, s, 5-
OH),7.78(2H,d,J=8.7 Hz,H-2' ,H-6") ,6.93(2H,d,J=
8.7 Hz,H-3' ,H-5'),6.65(1H,s,H-3),6.79(1H,d,J=1.8
Hz,H-8),6.48(1H,d,J=1.8 Hz,H-6),5.18(1H,d,J=
6.9 Hz, GlcA-H-1) , “C-NMR (DMSO-d;, 500 MHz) ¢ :
164.7(C-2),103.3(C-3),182.0(C-4),161.0(C-5),99.4
(C-6) , 162.8 (C-7) , 94.8 (C-8) , 158.3 (C-9) , 105.3
(C-10),121.5(C-1"),126.6(C-2"),116.0(C-3"), 161.1
(C-4"),1158(C-5"),128.2(C-6") ,99.5(C-1") , 73.1
(C-2"),176.4(C-3"),71.5(C-4"), 752 (C-5") , 169.9
(C-6"), Fid%sH5 SCHR[10])H 38 Bods A — 2, ok
EAE Y T N 3% 25 -T-O-B-D- M IR i 255 A TS iR 1 Y TR
(Apigenin-7-0-B-D-glucopyranoside methyl ester) .

AW B SR, 53+ 208 CoHuOrne ERIR-5E
3 0L BH A, Molish Jz2 b7 BH M , #1278 Ry B il 1 21k &
¥ . 'H-NMR (DMSO-d;, 500 MHz) § : 13.0 (1H, s, 5-
OH),7.45(1H,dd,J=8.1,1.5 Hz,H-6'),7.43(1H,d,J=
1.5 Hz,H-2"),6.91(1H,d,J=8.1 Hz,H-5'),6.82(1H,d,
J=15 Hz,H-8),6.77(1H, s, H-3) ,6.47(1H,d,J=1.5
Hz,H-6),5.04(1H,d,J=6.9 Hz, GlcA-H-1) ., “C-NMR
(DMSO-d;, 500 MHz) 0 : 164.7(C-2),103.1(C-3) , 182.6
(C-4),157.0(C-5),99.2(C-6),163.1(C-7),94.8(C-8),
161.3(C-9),105.3(C-10),121.7(C-1") , 113.6 (C-2") ,
146.0(C-3"),150.1(C-4"), 115.8(C-5"), 120.2(C-6") ,
99.9(C-1"),73.1(C-2"),77.4(C-3"),69.5(C-4") , 77.2
(C-5"),60.9(C-6") ., bR ZH 515 SCHR [ 101317 18 % s 2
AR—F, BOE A TR A BB R 7-0-p-D- 1L I 4
%5 BRI FR T W B (Luteolin-7-O-B-D-glucuronopyranoside
methyl ester) .

AN B AR K, 57208 CaHxOn. hR-5E
13 B BRE , 878 S i 2465 ) . "H-NMR (DMSO-
ds, 500 MHz)6:7.45(1H, dd,J=8.4,2.3 Hz,H-6") ,7.41
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(1H,d,J=2.3 Hz,H-2'),6.90(1H,d,J=8.4 Hz,H-5") ,
6.78(1H,d,J=2.1 Hz,H-8),6.76 (1H,s,H-3) ,6.44(1H,
d,J=2.1 Hz,H-3) . "C-NMR (DMSO-d;, 500 MHz) ¢ :
164.7(C-2),103.3(C-3) , 182.2(C-4) , 157.0(C-5) , 99.5
(C-6) , 163.0 (C-7) , 94.8 (C-8) , 161.4 (C-9) , 105.3
(C-10),120.7(C-1"),113.6(C-2"),150.0(C-3") , 147.1
(C-4"),116.2(C-5") , 121.7(C-6") ,99.9 (C-1") , 73.1
(C-2"),176.4(C-3") ,69.5(C-4"), 77.2 (C-5") , 60.9
(C-6"). 454G 3CHR[5, 10-1 1B 8t , s b &4
IV oy A SR B 3R -T-O-p-D- i %5 B 11 ( Luteolin-7-O--D-glu-
copyranoside)

EWV RE ARG &, X8 CaHaO0e 1
iR -9 S g B , Molish 52 i A FEAE , B A e il 128
A9 v 0GR TLC AG R0 AT UL 3 (A BE /5 . 'H-NMR
(DMSO-ds, 500 MHz) 6: 12.97 (1H, s, 5-OH) , 7.94 (2H,
d,J=8.4 Hz,H-2',H-6'),6.91(2H, d,J=8.4 Hz,H-3',
H-5'),6.85(1H, s, H-3),6.82(1H,d,J=1.8 Hz, H-8) ,
6.43 (1H, d, J=1.8 Hz, H-6) , 5.06 (1H, d, J=7.2 Hz,
H-1"),3.69(1H,d,J=8.4 Hz,H-6") ., “C-NMR (DMSO-
ds, 500 MHz) & : 164.3 (C-2) ,102.9(C-3) , 182.0(C-4) ,
163.1(C-5),99.5(C-6) , 163.0(C-7) , 94.8(C-8) , 157.1
(C-9),105.3(C-10),120.7(C-1"),128.6(C-2',-6"),116.0
(C-3',5"),161.1(C-4"),99.9(C-1"),73.1(C-2") , 76.4
(C-3"),69.5(C-4"),77.2(C-5"),60.6(C-6"), FiR%5HR
553CHRI5, 1048 Fda S A — 20, o e e 5 V o i
3% K -7-0-B-D- 1 % ¥l 1 (Apigenin-O-B-D-glucopyrano-
side) .

APV A5 &, X8 CoHuOse EhR-5E
3 S BH P 3 28 4MET R GFase TLC AR S I BE . "H-NMR
(DMSO-ds, 500 MHz) 6: 12.96 (1H,'s, 5-OH) , 7.41 (1H,
brs, H-6"), 7.39 (1H, brs, H-2) , 6.87 (1H, d,J=7.2 Hz,
H-5'),6.66 (1H,s,H-3),6.43(1H,d,J=1.8 Hz, H-8) ,
6.17(1H,d,J=1.8 Hz,H-6) . "C-NMR (DMSO-d;, 500
MHz) § : 163.8 (C-2) , 102.8 (C-3) , 181.6 (C-4) , 157.2
(C-5),98.8(C-6),164.1(C-7),93.8(C-8),161.4(C-9),
103.6(C-10), 121.5(C-1"), 113.3(C-2") , 145.7(C-3") ,
149.7(C-4"),116.0(C-5"),119.0(C-6") . FiRGEH 53¢
FR[5 — 614 B s S A — 2, Wlohff 2 1b & VI A J28
2 (Luteolin) -
3 itig

AGEUH B AR AR SE T Ll SE RSN e T
P, 25 580% 245 M A ) 32 U 76 AN [) JoT 5 Wk B (5000,
1000.,200.,40 .8 pg/mL, ¥ LUA 25 5E11) F X AR A i
PR SMMC-7721 IU5E I o 25 B, FE R A Jo 1t vk B
40 pg/mL T, L5 3EA M L L12 LB E T BB AN
ARIKEBOLXT 20 LA s PRI T B B 25 5, BOARAE Y
PL 40 wg/mL by 25 24 Wk BE R A T 1L SE ORI 4 BB AL 1)
i 1

AHIFFE I FE 70 % £ B4R U AR v 45 20 4R 1
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FH/INEITR I 5 AN FEBGRAL , B ik 505 . LR g 1E
T A T A KB . MTT 28045 8 R, Ll 34
FHE 35 P S A0 2 A R A D T AR IR A6 AT R 4% 2K
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6 MMEAP (T ~VIIRIREE N EIERARNGER A KR
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FLR-T-O-B-D-FHE T T3 R -T-0-p-D-F F M 1T 7
SR -T-O-B-D-ML M AT 2 HE T PR 1 P R

(EAE A2 AN AE XS 135 38 1 T BB T T

I3 B AT &I, LALLM BRI 30 9% B3R R 3t

HA—E WP S (B R RE 2 25 2 R b 5905 1LAh,

TEJS 2RI G HEPEA b A PRAEZ & 30 1<107° mol/L

(AR R R -T-O-B-D-F A BE T AT B S 9 PR 4, AT

AEZ L1 SE A ORI M B (B R — 2 B0IE

25 E TR A SR 1L 0 3 O BESR U A T T AR

TR O , FF XTI PRI i Ak i T T 45,

WA 7 HLAE T BEERAL R 29 M ARSI P s 2 — , 1
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