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Abstract: The antioxidant capacity of water extracts of Orychophragmus violaceus Seeds and the protective effects on liver injury induced
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by acetaminophen in mice were investigated. C57BL/6J male mice were randomly divided into seven groups: normal group, model group,
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bicycle control group (200 mg/kg), Kuihua Hugan tablets control group (350 mg/kg), water extracts of Orychophragmus violaceus seeds
low-dose group (125 mg/kg), water extracts of Orychophragmus violaceus seeds middle-dose group (250 mg/kg), and water extracts of
Orychophragmus violaceus seeds high-dose group (500 mg/kg). The mice were intragastrically administered with drugs or distilled water
according to the body weight once a day. Four days later, all of the groups except for the normal group were treated with APAP (450 mg/kg)
through intraperitioneal injection to establish the acute liver injury model. The mice were killed. The levels of glutamic-pyruvic transaminase,
glutamic oxalacetic transaminase and total bilirubin in serum were detected. What’s more, the activities of superoxide dismutase and the level of
glutathione and malondiadehyde in liver tissue were detected. HE staining was used to observe the pathological changes of liver tissue in mice.
Western blot was used to detect the expressions of p-AMPK, p-AKT, p-GSK-3f, p-JNK, Bcl-2, Bax, Caspase-9 and Caspase-3. Compared with
the model group, water extracts of Orychophragmus violaceus seeds could significantly improve the pathological conditions of liver, and the
ALT and AST activities in the middle-dose group were reduced by 48.73% and 59.11%, respectively; and the high-dose group were reduced by
71.38% and 59.33%, respectively, in serum of APAP induced liver injury mice. The activities of SOD and GSH were increased by 45.05% and
219.45% respectively in the middle dose group and 48.68% and 232.80% respectively in the high dose group. Meanwhile, water extracts of
Orychophragmus violaceus seeds down-regulated the expressions of p-JNK, Bax, Caspase-3, and Caspase-9 (»p<0.05) and up-regulated the
expressions of Bcl-2, p-AMPK, p-AKT and p-GSK-3p (p<0.05). It suggested that water extracts of Orychophragmus violaceus seeds has

protective effect against APAP induced hepatocyte apoptosis by up-regulating the AMPK/AKT/GSK-3/ signaling pathway.

Key words: water extracts of Orychophragmus violaceus seeds; APAP; acute liver injury; AMPK/AKT/GSK-3f
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TG 32 A B RRUR AR A2 T IR R R
APAP, H ] 28 TAHACH 51 P4 1R 2 BRI RR S5 45 & 1k
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Fe- NP RBR I (NAPQID; AR K I 7] 21K & ik
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B ARETT, BERFFAEAE. F,
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1.1 4

TEPEAEER) CSTBL/6T /N, SPF 2%, 18~20 g,
W T A W AR AE M HE AR B IRAF, ks
SCXK (30D 2017-0005. TiF={E SPF 41t it
12 h BRASE, W (25+1) C, B 55%+5%,
H RO .

1.2 24 5 KA

W ERTRET 2017 49 AL, &b EE
SRVEBE AL PN R 2 B 2 AR ST T BRI A
RETE, FRATRAE T AL WRI I 22 B 24 AR 72 e
FRACE (NO.150811). Fffh FIHEHG: B S kg 1 55 Fh
T, MIS0L H7K, RIRK 2 ¢k, BRI 2h, &I,
WAR, FATE, 193KV 450 g, B 1 g /KIEWAH
YT A5 90 ghkg, TRAGTIRAARAT . X LI a
My (3£ Sigmaaldrich i AF], #t5 A800441) 5
1xPBS Z&ifid% L fIRc il st Sk FE 9 22.5 mg/mL
I, 60 CARIBHRINARE SE AT XUARE (dbst
PIRIZ) T, fib'S H20040467), ZELE4 T (AR 2L,
fit5 720003336 ); N A (glutamic-pyruvic
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transaminase, AST), HJHZZE (total bilirubin, TBIL)
H s AR SGRF &I B P AE b AR TR A 7 A
FEHES 3 BN 20180741, 20180761, 20180471; A%
LR (superoxide dismutase, SOD). IEJRIHLS
Bt H Bk glutathione , GSH ) R ) & . N — &
(malondiadehyde, MDA) 7l &340 H me 5 iR A
Y TR A R A A =S 5 5 8 20190417,
20190509, 20190510; GAPDH, Bcl-2, Bax, P-AKT,
P-AMPK, Caspase-3; FHi % 1gG PriAIg H & E CST
NS BN 21188, 3498S, 2772S, 40698,
5256S, 9662S, 7074P2; p-INK, Caspase-9, p-GSK-38
¥J Santa Cruze A ®A=T5 7394 sc-6254,
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13 & 5%%
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PHERZERA AR, TS AL104); B0l Gl
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BEARY (Thermo A %], %5 Multiskan FC); B
B (3E[H Bio-rad AF], 25 chemida XRS).
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FSCJE NN T 5 IR g A e g, I
Image) AT 2641 (1 8 21T
147 %it4 R A%

SR DL XS Ko, KA SPSS 21.0 BT
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(59, 3% 5 ST /K SRR PR DY S 2 )
A RIFFIRIFSCER . H5XWA R B, APAP
1 RS R A AL (P AR A BEA L) BE i I R
Sebr, MA@ BRI, BES RS A, TE
RSO A SR B 2 T G sh s Rl o,

H A SEIG 5 SR AT 4, A2 5 1E W 4HAHEL ALT. AST
EHEBET R (p<0.001); GSH HI& &= & SOD &
BF T (p<0.05), MDA &EEE EFF (p<0.001);
[E] B A R B B4 K (p<0.05); JRERD) 45 R B
7N, APAP HRAYZH A0 B AR SR SEAR FE P B, R BH
APAP SE [ EHII S . 45 TR SR TK
FEVIRE I B OGE APAP 8 ) IR TR .

2.1 #HEEM T AREN XX B AL T

B R AT AR BT I 4 28y B e
1 BT IR AT OB

Table 1 Effect of water extracts of Orychophragmus violaceus

seeds on liver index in mice(x £ S, n=8)

207 7| & /(mg/kg) FF3650/%

i 27! - 4.24+0.43
2R 6.34+0.40"
IREL 200 5.23+0.57""
BRI IR 350 534035
i FRBY 125 5.13+048™"
250 5.3240.38""
500 5.37+0.53"

i HIEFLIET p<0.05,  p<0.01, # p<0.001; 542
ALAEL" p<0.05, ~ p<0.01, ™ p<0.001(% 2, 3 F).

HIEFHAME, BAHANRFES AT
49.51%, BARBEZES (p<0.001), FIABAIL/N

A IR R A O, Gy SARIHARLL,
B FRERMG. T mlE RS TR
T 19.10%- 16.09%-. 15.30%, MiFHMEZG 00 53%
eV R R EU 3 R T 17.51%. 15.70%, K
BF KRN 2 B Sy i T/ R SRR
AAWEMSCEEEN, W& 1.

22 HEEMTARDHEXNCBEER HKE

AT 4% /N &  ALT, AST, TBIL # %

AST F1 ALT skl i D) e i Ui dads, HE
PERT R 7 RS2 4R AR . IEFDIRESHS, AST
5 ALT 775 T HF4ua e FEAnpsZ 2050, —3& )
2 MWHIESIRRME A+, S5 AST 5 ALT 72 Mg
PIREE SR BTt HER 2 I, HIERAMHL, Y
H/NRIMIEH ALT. AST &7 BT T 7843.12%.
1235.66%, TBIL 7K L7+ 82.00%, B APAP X}/
ST B 1 P B s SEAYZHAREL, BHMEZGXL
WEL ALT, AST 3% 71707 TR T 4811.53%-.
462.00%, TBIL 7/KF NF% T 16.10%; BHMEZ5ZE168
JréH ALT, TBIL 437 FF% T 35.85%. 7.11%, {HAXS
AST BIFRRRCRANI 2 s T & S p 17K IR &)=
HIREAFIFEREE IR/ N RIS A ALT, AST i&PES
TBIL 7KF, W& ALT. AST iEPE SEAI4IAHEL
DREILT 48.73% 59.11%, I EH D HIFEIL T
71.38%- 59.33%, b4, SiflEAILRE B2 FF(K TBIL
K, SRR A LA T 22.46% . HS2E6 45 SR AT %0,
BIRVE BT /K32 =4 ALT. AST i
PEFEARRCRA S BHPEZGXOARE, (R L4847 1 (1)
PSR B R, 3R BT B SRt T /K SRR Y 4H /N B,
I DhRe A B FIGEER -

< 2 EEHREMIRT LA ALT, AST #0 TBIL RIS
Table 2 Effect of water extracts of Orychophragmus violaceus seeds on serum ALT, AST and TBIL activities (x+s, n=8)

285 & /(mg/kg) ALT/(U/L) AST/(U/L) TBIL/(U/L)
AERR - 30.31+4.71 143.15+22.87 2.32+0.42
AR - 2407.56£879.47"  1909.98+586.93" 4231051
RIREE 200 49.35+8.03" 340.32+143.87" 3.55+0.96"

KA R 350 1544.28+4226.91™" 2334.63+291.4 3.93+0.26
B R 125 1578.46+371.74""  1491.71%356.76™ 3.67+1.01
250 1234.82+329.73"  781.26+351.88"" 3.62+0.63
500 689.08+380.57"" 776.77+26.84"" 3.29+0.65"

23 WEXMT AR CHAER KL

FF 4545 /N AT AE # SOD, MDA, GSH #y %

JHNEE =4 GSH £ k4, 4 APAP b &, i
Z 1 NAPQI #1774 28X GSH, 1Ml GSH (1B &5
Wi R A (0 1E 3 B AEN 2. MDA & — R R BT g it 4
WAEFE R ENINREY), A BRI APAP X/
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BUTFIERHUAERE . 25K 3. HIEH ML,
RN R AT LA E) 32 b SOD V1 5 GSH & &4
WIRFET 14.31%-51.90%, MDA &8 ETHT 64.10%,
T BRG] 2 Bk 2 56 1 6] /) B0 22 Bl 7 7™ 2 ) 4R A 4%
s SRR, PHMEZ900REEH GSH FHi T
171.47%, MDA W& &K T 31.25%, %F SOD i&{E
FHE AN BHPEZG AL R 4H SOD JHs T
19.96%, MDA [#(K T 28.13%, {HAZXT GSH Fhmik

A GSH FHErdeR B, FiflE2 SOD Al GSH 5%
IR EL S>3 LT T 45.05%+219.45%, 7754 SOD
A1 GSH 735 LT T 48.68%F1 232.80%, Ut4h, 7
AR EERIC MDA /K, HERAM KT
29.69%. I SLI64h B AT HNE B SR KB i
T4 SOD H1 GSH F 5 RIS LU FH 14 24 A RELH AN Z41E
P IR . VLB B SR KSR R i SR
BRI RE

AW B MK AR SOD
R 3 EESEMF KRR B R ARG RIATLALR S 3R 4 SOD SEMER MDA, GSH 2 E RIS/
Table 3 Effect of water extracts of Orychophragmus violaceus seeds on the levels of SOD and MDA and GSH in liver induced by APAP

(xts, n=8)

287 7 =/(mg/kg) SOD/(U/mg prot) GSH/(umoL/g prot) MDA/(nmol/mg prot)
EFA - 58.93+8.16 173.86+47.15 0.39+0.12
AR - 50.66+5.72" 83.64+29.93" 0.64+0.27"

R IREE 200 50.68+3.34 227.06+49.38™ 0.44+0.04"
AT R 350 60.77+10.53" 52.67+13.38 0.46+0.06"
HE ERBY 125 61.74+3.22" 64.75+21.23 0.58+0.06
250 73.55.75™ 267.19+113.58"" 0.51+£0.09

500 75.32+5.86"" 27835414547 0.45+0.13"

24 HEEM T AR B A LB FKAT

Ht /N BT AP R L ry ® e

B 1 EERR TR Z B S BB BT FR AT AE4E 4R
HORIBFENIER (X400)
Fig.1 Effect of water extracts of Orychophragmus violaceus
seeds on liver histopathological features in liver injury model
mice induced by APAP (x400)
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E: A EE4E; B: AR C: MIREE[AML; D: R
FEAPAT R A, E: 8 FEAPT KR4 125 mgkg 405 F: i
B E TR 250 mg/kg 41; G: i B E AT KILH 500 mg/kg
28 (B2, 3. 4R ).

T TSR ILE 1. BRI
HIZHZ T BN, IHARRIEAS RS, 35515010,
SHRAZ ORI o8 s %o SR LM B R 2H 1) /)N B4
HEFIZEEL, LR RRIRTE, FEEA R RV
RIS s 8 B SO K IR 4 2 I IE A SR BT RS
JENTHEAHSIEFHL A Hrh, &5 1Kz
ViR BN RS B R e, AR K
INTCAH AR 2R 2H B s> o

25 HEXEMT ARSI ANDNRFARF
p-AMPK . p-AKT . p-GSK-35 . p-JNK .
Caspase-9. Caspase-3. Bax. Bcl-2 & &k

%]

TR B SRR R APAP 5341
P TRIB U], AHT TR 1 LR AMPK, AKT.
GSK-38. Caspase-9. Caspase-3+ p-INK. 2T & H
Bax FIHLIHT-HE Bel-2 IFRIATENL. ZRRifAS bR
BOEH S APAP 5LEIFI . AT
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SEUIRESEE I, AT S E TR 4 A
Ji, SURMMTET., APAP /- SFAMIAT ) Caspase
R S B TR G e B2, 3.2 AMPK
A NAT I REREACETAAT AR A, S 58 R
17« 2 A5 B 20 A R T % AR i e A
AKT /& AMPK HEZ [ FHFNF, 24 AMPK 2%
YHAAME 5 RNEOR A BRSNS 55 5 24l
MopgE, S5k AKT AR MR, p-AKT
NG, {E8E GSK-3p BEMRiL, BEER1L T
GSK-3p b TARTEPEIRAS, T4 Caspase-3 51k, M
(e o T 2 T O LT o | SO 1
KI5 APAP 1] SEA T H INK B, INK
BERRAL S5 T RAT Bel-2 SRMERIA, Il taz C
MR AT, (e anfE T, seahst R
RIPE B AT AT 23 AMPK.. AKT. GSK-35
EAMBERILEIE, [ AMPK/AKT/ GSK-34 i@
B, H0) Caspase-3 iHft. UEAh, HEEMTKIE
Y AT ] INK BERRAL, 1 Bel-2 25 AN, Bax
HEAFIL TR, 6 Caspase FMERIZUR RS, HEIM
i G AT O

N B C D E F G
!.—- - - s p-AMPK

Ll [

— ——— — — e (APDH

(on

157 p-AMPK
 — p‘AKT sokok
1 p-GSK-38

Relative protein expression / Gapdh

T B ¢ D E F G
[ 2 EE AT KRR/ NRATLHLR A p-AMPK, p-AKT,
p-GSK-3 8 EEFRIEHIF
Fig.2 Effect of water extracts of Orychophragmus violaceus
Seeds on the expression of p-AMPK, p-AKT, p-GSK-3# in liver
tissue of mice (xts, n=3)

i HIERLIET p<0.05, # p<0.01,  p<0.001; 542
ALAEL" p<0.05, " p<0.01, ™ p<0.001(A 3, 4 F) ).

BB 2 AR, W E SRR T K R W
AMPK/AKT/p-GSK-3f {5 Sl K EIEH, Sk

WAL, BSAHM M p-AMPK . p-AKT A

p-GSK-3p [t Ak =B B FHE (p<0.001); A

Mg, EREMTKREYEANEARERS

p-AMPK . p-AKT Al p-GSK-38 & A £ 5=
(p<0.001),

HTMHREARBERNE 3. 4. HAHA
Caspase-9- Caspase-3 & [ [JFRA = B & T 1EH 4,
B BENER (p<0.01), SHAILMEL, #5EER
FIKIEY A EA Y Caspase-9. Caspase-3 HifAEE
FRHEREE (p<0.01), REEPREHE, 4
MR AT .

HHIE 4 o, SIEFAAHE, B p-INK &
Tk EET i (p<0.01), H. Bel-2/Bax HIEA
FLE PRI (p<0.01), KRB EN) APAP n]¥#uE
INK, BRI hn, Shmis i CoE A e E A,
(e ANME T, TSI IMALL, 5 SR T KR
mf 2 p-INK 8 1 R IA W K (p<0.001),
Bel-2/Bax ¥ [ HAEN 3 TR (p<0.001). HE 3.
4 RUE B R KIRY AT R E 4] APAP 55117
T-&5 [ Caspase-9. Caspase-3+ p-JNK. Bax FKIAE[]
HMLA K Bel-2 Tk HIFAK. X byl FAR A 55 8 fl
TIKIRYIX APAP 5 3 45473 1) OR 44 F AT R i i
E I o s ST S

a
A B C D E F G

e

- -

Caspase-3

S GAPDH

1.5¢

o

i gy XXl Caspase-9
Caspase-3

1.0F

0.5}

Relative protein expression / Gapdh

0.0

& 3 EHEIFTKRIXT /R AT4R4R  Caspase—9,Caspase—3
EA=EvN: A
Fig.3 Effect of water extracts of Orychophragmus violaceus

seeds on the expression of Caspase-9, Caspase-3 in liver tissue

of mice (xts, n=3)
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a A B C D E F G

| ——— pINK

-

- — Bax

S W . w GAPDH

b s
E=3Bcl-2/Bax seokok
.l CIpINK/GAPDH
3_
3k 3k ok
- sk sk ok
2 #H#
kok ok
*
Iy #H éﬂ
Illé *% *kk koK
JELL Bl &l Bl BN BN He
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