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Abstract: Orychophragmus violaceus seed extract was isolated and purified by silica gel chromatography, and the structures were

identified by spectral analysis and chemical methods.*A new compound was identified for the first time and named as Orychophragmuspine 1.

The protective effect and mechanism of Orychophragmuspine I on hydrogen peroxide (H,0,)-induced oxidative damage in HepG2 cells was

investigated by establishing a of H,O,-induced cell damage. Before hydrogen peroxide stimulation, HepG2 cells were pretreated with

mediuré

were measured using a microplate method, and nuclear factor (erythroid-derived 2)-like 2 (Nrf2) and heme oxygenase-1 (HO-1) protein
expression‘was measured by western blot. The results showed that, compared with the model group, 12 h of Orychophragmuspine I treatment
(53.5, 107, and 214 umol/L) increased the cell survival rate (p<0.01), significantly reduced the release of LDH to the extracellular fluid (»<0.01),
decreased MDA content in cells (p<0.05, p<0.01), and increased the intracellular activities of SOD and GSH-PX (p<0.05, p<0.01) and the level
of Nrf2 protein. Therefore, Orychophragmuspine I has a protective effect against H,O,-induced oxidative damage in HepG2 cells.
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Compounds 1

22 FIEWKE HyO, 3 HepG2 40 it 7 76 £ 1y &

Position "Pﬁﬁ
dc» type oy(J in Hz)

1 8.40, brs R FE ) HoO, P 512 HepG2 41 A AL N5 T

2 380, CH, 317, m FEBEAIK HepG2 MU iE % . 1 1, SEIRgs R IR,

3 247, CH, 158, m 400 pmol/L H,O, REfF4HMLHIAFIE HEMK 50%~60%

4 264, CH, 148, m (p<0.01), SEIRSIREE LS, KILESE 400 pmol/L

5 473, CH, 268, m H,0, SR A M SO R

6 8.01, brs 23 @B X 1 HO, i%%—MG2 Eaiil e

7 45.3, CH, 2.67, m

8 27.4, CH, 1.66, m ‘/%$ Iﬁ"\] ?} ”P%J

9 36.0, CH, 3.08, m L 8

10 8.10, brs a 120p

I 1264, C §

2’ 111.3, CH 7.11, d(1.2) ‘%

3 147.7, C %

4 1482, C z

5 115.6, CH 6.80, d(7.8) Ei

6’ 121.1, CH 6.98, dd (7.8, 1.2)

7 138.5, CH 731, d(15.6)

8’ 119.1, CH 6.45, d(15.6) ‘%

9 165.1, C E

1” 1310, C - §

2”7 128.5, CH 6.96, d 2

3” 114.8, CH 6.66 )g

4 155.1, C il 3

57 148, iy ’666’ d(@84) Con HO,  53.5 107 214

6” 128. H 6.96, 8.4) umol/L

77 299, A7$ B2 BB | MR ERAFMANET 10,155 HepG2 4R

8” 37.0, CH; 231, m Rt R R AN

9” 171.4, Fig.2 Effect of Orychophragmuspine | on HepG2 cell viability
-O , CH; 3.81, s and the protective effect of Orychophragmuspine | on HepG2
120 -

Cell Viability / %

Con 50 100 200 400 800 4000
H,0, / (pmol/L)
B 1 FELRE H0,%] HepG2 LARETESE R AISLNN

Fig.1 Effect of different concentrations of hydrogen peroxide

(H,0,) on the survival rate of HepG2 cells

22

cells treated with hydrogen peroxide (H,0,)

VE: ##p<0.01 vs control group, *p<0.05, **p<0.01 vs H,0,
group, SSp<0.01 vs H,O, group.

WK 2a fizn, 53.5~856 pmol/L i &=k, [ Xt
HepG2 4HMIA WEH R4 B A E R (ESit%
o

ik 2b, BIRHANMAFERN 60.86%, SIEH
ML EA BEEZER (p<0.01), B 400 pmol/L H,0,
YEH 2 h AT & RIS HepG2 A0S 7 -

LR AR, 150 T TR 12 h il AR
FERHIS HyO, SlARMIAHM, HAMARE R A
P, AT RSN, Frbh 53,5, 107, 214



MR BRI

Modern Food Science and Technology

2017, Vol.33, No.6

umol/L 1 5% 1 WA MAF G R B A B EMEER

(p<0.01), EI53.5. 107. 214 pumol/L & 5=k [ %t
H,0, 51 I B R R E R SEItes R
oR: TEARSZIGAT IR VO N, 8 55 500 1 4t
H,0, i 5 1) HepG2 A i 1 s R R 2

24 #EER A H0, F5 % HepG2 4

LDH Jf i & & MDA & & & %7

8000 44

6000 +
S
= 4000*~ .
= 1000 *»
(]
4 |

500 - #k
0
Con H,0, 53.5 107 214

MDA / (nmol/mL)

Con H,0, 53.5 107
umol/L

& 3 IEBI | 3 HO. BSH Hepw LoH it 2 W
SR

Fig.3 Effects of Orychop
MDA content in HepG2 ce

gmusp! on LDH leakage and
ed wit rog}’oxide

0.05, **p<0.01 vs H,O,

xﬁ’@ﬁ%tﬂ, YR
HepG2 #4fiff15[ & LDH

(p<001>, il 53.5. 107. 214 pmol/L

V5 SR | TAL BT 2 5 R HepG2 AH I 451 15
(p<0.01), TLRAEE 0% 1 0| LDH fIJH . MDA

VR BB B 2 R B e =, S P )
HEpRE. SFAXSHRAMLE, HO0, 4 HepG2 4H
N BN MDA /KPR THE (p<0.01), THiEE
Sem 1 WALEE AT R0 MDA /KFI3EE (p<0.05,
p<0.01).

2.5 #EER L A H0, % S8 HepG2 41 i 1y

TR L E M R

151

SOD / (U/mL)

Con H,0 53.5 107 214
umol/L

GSH-Px / (U/mg prot)

Con H,0, 53.5 107 214
umol/L
B5SHL | X1 H zmﬁ% HepG2 £HE SOD. GSH-Px SEIEEY
=0

hophragmuspine I on SOD and GSH-Px
drogen peroxide (H,O,)-treated HepG2 cells

=,
=
=
@D
w

VE: ##p<0.01 vs control group, *p<0.05, **p<0.01 vs H,O,
groups

SOD R EMNA N AR I — R E EZ KA
it /af‘ﬂ*ﬁ%&f‘ﬂ%?ﬁ ik, (EHLAGRSZ5 E
ﬁﬂ’]b o GSH-PX AWK —FhE L

EACE M RIORGE, JLRERE R IR GSH X HyO, ik
SRR, MR A0S 1 5 D) Re ) se 8 % . SOD.
GSH-Px B EAHUAM MR TR - S50 45 R CankEl 4)
Bon, HEAMIRAME, DL 2 Myra Lt
7 Hy0, 4035 535 N B (p<0.01), % 55350, 1 (53.5.
107+ 214 pmol/L) Fi4h HE ¥4 w34 5 phy Y 14 0 A AL T
SOD. GSH-Px MiEtE (p<0.05, p<0.01), iFsKTi#%
B 1 X H,0, 55 HepG2 AR5 BA (1
Y& S AT

26 HEER | X H0,% 51 HepG2 4 1

NANE B REINTH

FEMLIE DL T, Nrf2 3@t 45 & H A1)
Keapl {REA7EANMIA . AUHAL TS0 RS ERSERT
Nrf2 ff B R BIAnMAZ U, Bm AR A
i, Wb PO EImE (GPx) 2 H Ik-S-#
fiff (GST). ML FEMER (HO). BEIRF-MEIRE

23



MR BRI

Modern Food Science and Technology

2017, Vol.33, No.6

PR (GCLe) FEBEMBLEE (SoD) M2, )5

oot (ARE) 454, N2 MRS T

YHMIEHTH HoO,w NO Al CCly 255 R S8 AL SIS b,

AR VE A BA TR Fo gt BN, 5280 1

B5E Nrf2 [9585%, H HO-1 Al GCL Kk,

%%%%%%W I3 0 AR OR Y AE P B Nrf2-
. (E5).

P-actin | s— - |
Con MO, 25 50 100

ug/mL

e L5¢

3

E

&

oot

2

g

2 0st

=

E

g

= ™ 535
| pgmL

g 157

z

= Lof

2]

e

e

4]

Z 05F

=

8

o]

00 58
o L
A g}'ml\

,E 20

§i

g' 1.5F

=

g 1of

¥

z

2 05)

g

|

o]

. 535
 pgml

5 SEESER, | 1 HO0: S0 HepG2 MBI (LB A FIAKY
e
Fig.5 Effect of Orychophragmuspine | on the expression of
antioxidant proteins in HepG2 cells treated with hydrogen
peroxide (H,0,)
VE: *p<0.05, **p<0.01 vs HO, group.

3 g

24

K&_‘

3.0 HUARHIEAC R R AR 1 2 SR S0 3)
BRIEREREMG . JORE. ZE8 . Wl BRI R S50 R A
RIBMEZERFM, SEME (H0,) &Rl
PR, R EE R AR Y. A
LS SR R R B i, IR AR T
Y, SUERRRL SRS, SRR EiH, Hid
P25 T 345 HAE FURIR RS 2 HO%e nl, AL SON BT T4
A BB TR, HepG2 4T & (1 A4
A 5 N IE W B Se B 4n i B s, e AA4
EE'%"?E'?WEﬁ IJH:%&T“ Z N Hﬂﬂ: *“%Mﬁ”iii“é]

ﬁl HepG2 Qﬁﬂﬂﬂiﬂ
REASIBIOE Nrf2-
HprA T
TSR T
W Ik AT/

1 N

VRARIR, 55 1 5 ST AL 2 B IO

222k 75.2014,49(24):2165-2167
ZHANG Ting-ting, MA Guo-xu, XU Fu-quan, et al
Water-soluble constituents from of seeds Orychophragmus
violaceus [J]. Chin. Pharm. J., 2014, 49(24): 2165-2167

2] EhEEER M B SRR SR 5 0T A R AT S ]. 2 8
el Fl4£,2012,40(9):5109-5111,5113
MA Mi-xia, MEI Yan. Research status and development
prospect of Orychophragmus violaceus [J]. J. Anhui Agri.
Sci., 2012, 40(9): 5109-5111, 5113

[31 Zhou Y X, QiuY Q, XuL Q, et al. Xiao-Chai-Hu Tang in
treating model mice with D-galactosamine-induced liver
injury [J]. Afr. J. Tradit. Complement Altern. Med., 2012,
9(3): 405

[4] Arteel G E. Oxidants and antioxidants in alcohol-induced
liver disease [J]. Gastroenterology, 2003, 124(3): 778-790

[S] Dey A, Cederbaum A I. Alcohol and oxidative liver injury [J].
Hepatology, 2006, 43(2 Suppl 1): S63-74

[6] Miller A M, Wang H, Park O, et al. Anti-inflammatory and
anti-apoptotic roles of endothelial cell STAT3 in alcoholic
liver injury [J]. Alcohol Clin. Exp. Res., 2010, 34(4): 719-725

(7] HRZEEL 0% 94, H0R A5 T R K RGNS (L R TR
/D BRI B 0 B DR3P 18 (). o R 24 2 27 5 3 B 27
£,2016,2(30):101-106
ZHAN Yi-wei, XU Zi-gian, GUO Xin-hui, et al. Protective



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.6

[12]

effect of Orychophragmus violaceus seed against acute liver
injury induced by Corfex dictamni in mice [J]. Chinese
Journal of Pharmacology and Toxicology, 2016, 2(30): 101-
106

Youhnovski N, Bigler L, Werner C, et al. On-Line coupling
of high-performance liquid chromatography to atmospheric
pressure chemical ionization mass spectrometry (HPLC/
APCI-MS and MS/MS). The pollen analysis of Hippeastrum
x hortorum (Amaryllidaceae) [J]. Helvetica Chimica Acta,
1998, 81(9): 1654-1671

(ST Ry R TR Bl 24y v M e 98 P P KL A R
BRI R TEI] DU Qi RH,2016,9:8-12

GAO Li-miao, YU Bin, XU Xiang, et al. Hepatoprotective
effects of bioactive compounds from rape bee pollen on L-02
cells injured by CCly [J]. Modermn Food Science &
Technology, 2016, 9: 8-12

Shen J. Nrf2 signaling and cell survival [J]. Toxicology &
Applied Pharmacology, 2010, 244(1): 37-42

Patterson A D, Carlson B A, Li F, et al. Disruption of
thioredoxin reductase 1 protects mice from acute
acetaminophen-induced hepatotoxicity through enhanced
NRF2 activity [J]. Chem. Res. Toxicol., 2013, 26(7): 1088

Kansanen E, Kiveld A M, Levonen A L. Regulation of

[14]

[15]

[16]

Nrf2-dependent gene expression by 15-deoxy-Deltal2,
14-prostaglandin J2 [J]. Free Radical Bio. Med., 2009, 47(9):
1310-1317

Dhakshinamoorthy S, Porter A G Nitric oxide-induced
transcriptional upregulation of protective genes by Nrf2 via
the antioxidant response element counteracts apoptosis of
neuroblastoma cells [J]. Biol. Chem., 2004, 279(19):
20096-20107

S AR NAR, 5 A HE 2 (M. G e [ BRI R R
R HRAE,2003

WU Qi-xia, YU Ying-niany LU Jian. Pathologic physiology
[M]. Beijing: Pecking Union Medical Colle s, 2003
B R G2 A=A AL LA
JRUAR Y g ST [J].
HAN Fei, Z’HGm[eng-
model of hydrogen ‘perexi
[J]. Food Science; 2011, 32(5): 55-57

W, RO, AR, 5 UM 2 ST A P A A
B 0] TR E AL P A,2015,31(3):324-326

'ANG Yu-jiao, JIN Mei-hua, et al. Comparative

‘induced DNA oxidative injury

ion of two cell lines in liver cell oxidative
damage model [J]. China J. Public Health, 2015, 31(3): 324
-326

25



