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H E: HR HINEENEEPG RS ZBEER (APAP) %S 10/ R AR FE L. 733% 30 X C57BL/6
NI R EENL X IR . BRI, N-ZBE-L-E AR (NAC) ZH AN G 25. 50 mo/kg 41, 406 K. NAC HAIE
FNERZATESE ig 452 7 d J5, ip 300 mg/kg APAP 24 h 7 F/N RS S FF R AR A o YRR /N BRLIE RFFEHL Y, e U if 3
WRREIL LB (ALT). REARREZILFHEE (AST). TMEBREE (ALP) /KF, AR B (MDA). 4%
WHIEALEE (SOD) FMAMH K (GSH) /KF; HE Yt M ST H LU B 22 4k, TUNEL Je (o U T4 98 1455 ; Western
blotting F1 RT-qPCR & M AF2H Y matrilin-2 ({25 AT mRNA RiA/AKF. R SHEAH L, J5E LR T & 4K APAP
FHS/NRUMTE ALT. AST 1 ALP /K, ZREGITH¥E YL (P<0.05); SHAMH N, EE AR5 T4 20 MDA
K, SEANAFHZR SOD Ml GSH /KT, ZRE S iH3E X (P<<0.05); SHAEIAH LR, 1 ANEHE B3 AR A ZUR LI AR .
WRAAMRIETS, BRI matrilin-2 B A A mRNA F£iE/KF (P<0.05). 53 V5 ST LAEE APAP i S0/ B & T
i, FAEFAMLEI AT AR @ I 70 matrilin-2 FIFRIA.
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Prevention of scoparone on acute liver injury induced by excessive acetaminophen
in mice by inhibiting the expression of matrilin-2
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Abstract: Objective To investigate the effect and mechanism of scoparone on acute liver injury induced by excessive acetaminophen
(APAP) in mice. Methods Thirty C57BL/6 mice were randomly divided into control group, model group, NAC group, scoparone 25
and 50 mg/kg groups according to their body weight. The acute liver injury model was induced by ip injection of APAP (300 mg/kg) for
24 h in NAC group and scoparone group after 7 d of continuous gavage. The contents of ALT, AST, and ALP in serum, and MDA, SOD
and GSH in liver tissue were measured, and the pathological changes of liver tissue was detected with HE staining. The apoptosis of
hepatocyte was measured using TUNEL staining, and the mRNA and protein levels of matrilin-2 in liver tissue were detected with
RT-gPCR and Western blotting. Results Compared with model group, scoparone could significantly reduce the serum ALT, AST, and
ALP levels of mice induced by APAP, with a statistically significant difference (P < 0.05). Compared with the model group, scoparone
could significantly reduce the MDA content of liver tissue, but increase the SOD and GSH levels of liver tissue, with a statistically
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significant difference (P < 0.05). Compared with the model group, scoparone could significantly reduce the necrosis and apoptosis of
liver tissue, and the protein and mRNA expression levels of matrilin-2 was significantly decreased (P < 0.05). Conclusion Scoparone can
ameliorate the acute liver injury induced by APAP in mice, and its mechanism may be through inhibiting the expression of matrilin-2.
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Xif 2R FE Ry (APAP) 2P F IR il PR
FAebTr 25, 18 APAP 51 TR i R S
Froesn™, ERRIRRBEE . S, AR
V£ Artemisia scoparia Waldst. et Kit. B % [ &
Artemisia capillaris Thunb. [ &th 3454y, HAF
MRIB3E . CRAT. BUde. AR TR AHRERK,
P R AE 05 1 T A4 i (2% P450 [R) TEESS M, Tfim
W APAP 7EJFFIR AR 3 B e
P oS A7 A RV M P43 43 R A TR RS 12 AR
FF S A VT ME RS, B ROmT o R B, 4
AR S AR 1 matrilin-2 78 S  JFFEF 440 253k 8
dn ik, BB matrilin-2 FEE5 (2 k4 LI K
KA RE, ik 61k matrilin-2 BEW R IR S SE A
T o (TNF-o) 5 FHIAT IR0 T8, Acszigim
1T APAP /NERZGPERF IR, BT E
Fig X APAP 5 311 /N R a0 RS ER, IF
RN 7R TS IE L matrilin-2 (263K KCF 1M
RIEAER
1 #MREE®
1.1 sKIEEs)

C57BL/6 /MR, MEME, AR (20+2) g,
TR 4Em P LS SRR AR, PR EAH
HEVFATIES SCXK (5T 2016-0008) . 1A% T Hi4
N REERE L6 sh A ot SPF B3R s, [ e,
HoK, =ERZEHE 20~25 C.

1.2 FERFH

APAP (77 il 'S C10848088, Jfi & /> ¥ A
99%), N-ZMEE-L-¢ M (NAC, ™ miflt s
C10848088, = /THCN 99%) FANEE NES (6, 7-
THERFG R, rraflls C10948734, SRR
98%) I H il kA LR AR A F . BCA
T AR E R & (535 P0012S). MDA (Tt
S0131S). SOD (%5 S0103) 1 GSH (#%5 0052)
R SRR A RAEVE ARG IR A A
TRIzol 773 E £ [# Thermo Fisher A %], TUNEL
Rifl& (185 11684817910) M H EEHP KA H] .
HiScript 11 1st Strand cDNA Synthesis Kit i¥i %% 5%
##r (525 Q331-02) F1 ChamQ SYBR gqPCR Master

Mix ($%%5 Q331-02) ¥ [ 5 nt i MERE A= W RHE A
FRAF] .
1.3 PERKRY
4 30 HfEtE C57BL/6I /N R 3% AR i ERE ALY 4>
RTRAZE . BRI NAC ZH (50 mglkg) VRIS &
MG, EFE (25, 50 mglkg) M14H, 4t 5 4,
£ 6 H o BK 9:00~10:00 I iE4SE ig 45245 7d, H
ot R ZH R B R A g 45 TR P R AT 4E R
(CMC-Na). )i 1 IR&%)EBrrt R AR 4 51
/INRS RS R LT B APAP i S 10 S PE T 47
PRl F- 15:00 i FF4Ga45r 16 h J5 Tk H 9:00
i} ip 300 mg/kg APAP, XfHEZ ip Z:{AF1 PBS, %4
ZHURFI N 20 ul/g. 24 h JEWEEILE B AT AR FEAS .
14 SEEMNBEXT APAP iFS/ AT IIAEIEFRAISINT
/N BRUBRIE J BR BRSE 1L, 3 000 r/min &40 15 min
SrE MG RARMBGE, HREA U, e
NARBEEBE (ALT). REARREILE B
(AST). BRMEERES (ALP) ZEHFIhGEfabr. FIY
PRI 510 nm Ab S FLAWR G RE(E, ARFE bRt Hh
LA H A MIE R ALT. AST Al ALP /K.
1.5 SEEMNESR APAP BES/NRITE HIERRIIN
BN E A E K285, T 4 000 rimin
4 “CEL 15 min, WHE B35, H BCA EHKRE
M 70 S A IR, IR & U e AT
B, RS AT B (MDA, %L
YIEALEE (SOD) Mt H K (GSH) 7K~F-.
1.6 SEEMEEXT APAP ES/NRATLE L RIER N
0 4% 2% 5% FE R A 18 e 1) /N BROFFAE2H 2, Uk
5 mmX5mmX5mm LR, ZEERE LK G,
THZEN ., IR, G, B TFUH
MLEAE 5 pm V) . TR &=
R, PR A, AT HE Jetfir. B
R R E IR KR F2RE G, e e
Fs T B T WS U B R A R
1.7 JEBANESR APAP iFS/NRATAAET RSN
JH2H 254 U i BB i 227K Ak, A 20 pg/mL
AN K SHATHMEE; 88 5 AP R &
30min; Sl TUNEL R MVRAR, rTdT - A& brid
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() dUTP - P47 (1 & 1 & 98) HEATFRIC RN, 37 C
TEIRAE R E 90 min; T 0 AR B £k K F i R 4
(SSC) ML 1L, L 0.3% H,0, Vst 173 1A,
BB AL S (HRP) bR IBERE SR AR
¥ E 30 min; AH - HECORZ (DAB) VR, &
HARERG, Bk B, B, BaHEEEM
BeM PTG D
1.8 EEAEERT APAP ES/INR matrilin-2 EH%*&
1X7KFE RS2

W SRS RIPA 221K G, 5
8 BCA WUt PR, A% A SEAK
fo HU 30 pg HEAFEM, #4T SDS-PAGE Hiik, 4
B, #BAE PYDF IR, H S%BARYRERE
EEM 1 h 5, A 3% BSA1: 1000 #F¢ matrilin-2
Al B-actin Hiff, 4 CHHILIRK, TBST A /7THE
B, MANEPRZYL, T=EERT®E 1h, TBST
T 78 5 Rk, Fl ECL A R G B 68 )5 R F kM
A R G
1.9 SEESWEEXT APAP ES/R matrilin-2 mRNA
FIEIKFRIFZ

N FZHEY 100 mg, A 1 mL TRIzol 7545 %4
fift, PEEVZHZUE RNA. FREEN4] DNA 5, %5
AR B U B I R S cDNA, RT-gPCR 4%

SYBR & U 544FE, PCR KM KH R4 .
Matn2 5|45 %K. Forward: 5>-TCGGTCCTGATG
TTACCCGAG-3’, Reverse: 5’-GAGGGCATATTGG
ATGGCAAG-3’; GAPDH 5|17 %1 °4: Forward: 5°-
AATGGATTTGGACGCATTGGT-3’, Reverse: 5°-TT
TGCACTGGTACGTGTTGAT-3",
110 FitFEHE
AR E S5 R L x+s For, R SPSS 21.0 #
PEIATEE AL B, 22 21 R] LU R SR R 2R 7 24040
P9 LR FH LSD-t K56
2 #R
2.1 SEEMNEBEXT APAP iES/ R ATIhAE RIS
xR AL, BB IS ALT. AST A1 ALP
KFEEFE (P<0.05); SHEAMAMEL, &S
fig 25. 50 mg/kg 41A1 NAC 411iF ALT. AST Al
ALP /KPR REAG, WAL ZE T RA g%
X (P<0.05). W% 1.
2.2 SEEMEEXT APAP BS/NEIME M IEFRAIEZ
L3t LM L, BRI/ R MDA /KT 2 3 T
1 (P<<0.05),SOD H1 GSH 7K *F- {2 3 [#{% (P<<0.05);
HRRAMLI, BENEE 25, 50 mg/kg 41F1 NAC
41 MDA 5.3 %1% (P<<0.05), SOD 1 GSH 7K~ &
ZTE (P<0.05). WL 2,

R 1 SESMNESXS APAP iESMER ALT. AST H1 ALP /K898 ( X *s, n=6)
Table 1 Effects of scoparone on ALT, AST, and ALP levels in mice induced by APAP ( X +s,n =6 )

205 F &/ (mg kg ) ALT/(UL™ AST/(U L™ ALP/(U L™
xif R — 34.12+4.78 42.15+4.12 31.25+4.25
iRt — 769.28 +51.47" 895.15+37.48" 748.69+56.24"
NAC 50 375.25+ 41,63 373.56 +48.59" 314.25+46.25
V5 T N TR 25 517.56 +34.59" 473.25+28.98" 547.88 +46.52"
50 354.12 +41.25" 347.96 +49.54* 323.86+27.55

Sy "P<0.05; SHIRALLE: P<0.05

“P < 0.05 vs control group; *P < 0.05 vs model group

%2 EEMEEXT APAP iES/\E MDA, SOD 1 GSH /KIS0 ( X +s, n=6)

Table 2 Effects of scoparone on MDA, SOD and GSH levels in mice induced by APAP ( X s, n =6 )

2053 FIE/(mg kg ) MDA/(nmol mg™) SOD/(U mg™Y) GSH/(mg g7}
pagicy — 1.98+0.21 397.25+42.15 11.23+1.25
it — 14.56+3.76" 148.59+14.79" 4.58+0.86"
NAC 50 6.58+1.48" 248.56+31.82" 8.45+1.17%
TR N 25 11.59+2.48" 198.69+24.78" 6.48+0.88"

50 7.12+2.58* 261.47 +24.45" 8.15+0.73*

Suf A L P<0.05; SHRIHLLE: P<0.05
“P < 0.05 vs control group; “P < 0.05 vs model group
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2.3 EEMEEXT APAP iFS/ MR AT AL RIE AR

of HEZHL/IN BRUFF /NI 2 0 SE 2 i, 2R HES
FERU, A0 A JE A TR AR, 4 MR IR A
JeTC R M ANBIR s AR LA W D 4 4 A A
/NI R R B PEEOR T AR IR B, 40 A 30 2
W, R\ T . S g,
TEE B 25, 50 mg/kg 41T NAC ZH /)N BRI I A2
BEUGE, MFHS KRR, WA e
TN, 2B A IS APAP S 1/ B AT AR
B EARSER, EENEXT APAP i S/ NEFA
U EL R WL 1.

i e et NAC

2.4 SESMEEXT APAP S/ RAT A A TS0
Bt R AR b, A5 A T2 S SR A T AR AN B 3
K, FETHMBCER N, SHEAEMLL, 5EE N
25. 50 mg/kg ZHA1 NAC ZHIF T4 ff B0 208/,
ERrBEAGIEE L (P<0.05). WK 2.
25 JEEMEEXT APAP SR matrilin-2 EA%HR
iy Sl
556 RRZEAH L, AR ZH /N R matrilin-2 28 (R0
KPR (P<005). SHAAHME, &S
fig 25.50 mg/kg ZH A1 NAC 41 matrilin-2 & (4 %A /K
TR ZEEK (P<<0.05), WA 3 Hik 3,

JEE IS 25 mg kgt JEE A 50 mg kgt

E1 EEMBEX APAP FS/NRATHLRIERIZZM (100X )
Fig. 1 Effect of scoparone on liver pathomorphology of mice induced by APAP (100%)

X I st

NAC TE T A1 25 mg kgt

TEE I 50 mg kg !

B2 EEMREEX APAP BS/NRATZREATRISNG (100X )
Fig. 2 Effect of scoparone on apoptosis of hepatocytes in mice induced by APAP (100%)

— I ——

matrilin-2

-actin
p N— ————

&3 EEMEEXT APAP IS/ R matrilin-2 EARIAKF
B8 ( X +s, n=6)
Table 3 Effect of scoparone on expression of matrilin-2
protein in mice induced by APAP ( X +5,n=6 )

45 FIEA(mgkg ™) matrilin-2 8 FIHIXRIEKF
X A NAC 25 50 ot — 1.00+0.12
bt ) kgt *
PR MG *o ) R — 5.73+0.36
3 EEMAEEX APAP FS/\R matrilin-2 EEFRIAKTE NAC 50 1.67+0.23"
SEAT T P i 25 3.01+0.17*
50 0.98+0.07"

Fig. 3 Effect of scoparone on expression of matrilin-2
protein in mice induced by APAP

LRl P<0.05; SHAAIHE: *P<0.05
“P < 0.05 vs control group; “P < 0.05 vs model group



AR 3 4 5t A Drugs & Clinic

FEBHE F1H 20207 H 1305 *

2.6 SESMEEXT APAP i%5/\i matrilin-2 mRNA
FIKIKF B

xR s, B4 matrilin-2 mRNA Rk
KFEZETE, ERAGH AR (P<0.05); 5
MRV L, Y TR 25, 50 mg/kg 41F1 NAC 41
matrilin-2 mRNA kK183 G, Z 576 gttt
B (P<0.05). W3 4.
&4 JEEMBEXT APAP iFS/M R matrilin-2 mRNA FRikzk

FrySN ( x+s, n=6)
Table 4 Effects of scoparone on matrilin-2 mRNA levels in
mice induced by APAP ( X s, n=6 )

) FIE/mg-kg™)  matrilin-2 mRNAXS kKT
Xif — 1.00+0.09
it — 2.4640.16"
NAC 50 1.38+0.08*
T N IR 25 2.19+0.14*
50 1.474+0.08*

L4l "P<0.05: SHIBAILLE: P<0.05
“P < 0.05 vs control group; *P < 0.05 vs model group

3 itig

APAP J&—FhR Tz EERL T (OTC) fift#h
BURZG, HARIR TR RO e b, AT B A R
5R—MAYERH . B2, SikEsg R RS
SEUEE A BN, AIET. F R, APAP
ERFAEN FELA B R P450 34T/, AR5k
AR RIS R A SR BR AL 7 A B M IR 1 1 R AR
B N- B KRR E (NAPQD),  TEAR PYIt 5
PEABH K (GSH) SR R 7S &7 2 BT,
NAPQI 5 GSH Z& e, {HiE GSH e,
NAPQI £ 540y HoAth B Z ) VR 1456
5 4 i AL B A S T S B AR A, W gk
P APAP FT SR B S AL RO SR TR
WA, BIERAIER XK. HATIKK - APAP Hi T
R R AR EER NAC, FE T M4 B SCHRIT
NAC i LKt R 2B, & 4 P iE R
PR e H RE IR0 AA, 3 35 AR O AR A TR M
GSH, 1 NAPQI 73 fift =4 i 45475

Matrilin J& 54iHasMER (ECM) [IZZIRC
AR FERE R 1, AR A S R ARG A e i
HEE, EREHA KA. Matrilin F% B
matrilin-1. -2. -3. -4 4 PR, Matrilin-2
i matn2 FEH gnfid, A& —FhorAn) 2 A 2 L T
HH, & matrilin FERECKIIERIR, WHRME—7ER

SH AP ZRIA T matrilin®™ ™), Matrilin-2 2 515 5K
TP R SR AR 1 22 R K o F B TR, BB
EH)Re, S 5AIRAMNER MR RL. BB

I AE SRR 2 P AR matrilin-2 25T
JFREE Ak R BT 40 B ges AR R s AL, s A Bl
28 S NI R (4 7 S5 1 LR o T e i A T
B4R, A 57 2 W A8 TR A AN AT 2H 27, matrilin-2
(R 7KF T, 3 B matrilin-2 77 LA 1 40 e 14
Ao R matrilin-2 AT EGE ERKL/2 A1 GSK-3B
=S BRI 0 AT, matrilin-2 78 DY SRAL R
RN AR s R, 25 7 4 T A
AR AiapriT N

EEAEEN 46, 17— _HEILETE, %
MRE I R B Sy, WRETE S AR, B2
FhATE I, CERFE A 2R RO ORI IR . 5T
Fe WSS Y LA ) A . BRI ZUAE . K
POIER 7 SO EEVE, R OO I 5 R AL
Wk AN R I 1, B ETE I FXR/BSEP @
PR IERR S A R R SORE R A, AR ILAT
YEALHERE, D I A IR AR,

AT ITIEE TV NI DL S FHYEXT R 25 NAC
% APAP 5 31/ RSB e . 45 R
B, NAC FHiE & N B AE 8 12 35 BRIk APAP JH45 15 /)
BRIMTE ALT. AST HiI ALP /KF, B&{% APAP Jif
5 /N BT ZHZE MDA /K7, 11 SOD. GSH 7K
7, ot/ RSV B A A, DD T4 AL,
ERBFGH R Y (P<0.05). XFRHEE N 6E
5505 APAP FITids S INER SE 05, TR FF DRE

N T ERHEE NESHGE APAP i SRR Sk
JHAR A 73 L], ASHIEFE 50 50 ] Western blotting
A1 RT-gPCR £l 7 /N R AFZHEZH matrilin-2 & A
T MRNA Rk Ko GERRI, HxFIRA AL,
TISH /N B 2R matrilin-2 (9758 9 F1 mRNA ik
KPFRZEF S, EZRAaiEL (P<0.05); FH
PEZ NAC IS AR5 RE 2 2 FEAIK matrilin-2 125
HF mRNA REKY-, ZRAEZRIFEEL (P<
0.05). LA F&E R8N, V5 A R AR I8 I 4 21
matrilin-2 [{)3&k 2 APAP 751K/ N A E AT 547 «

g LTIk, IEE N BRRES LGS APAP TSR
ANERBPEFFR T, AR RIS AT RS A matrilin-2
AT G $R7RVEE i P R LR T3 B J7 T AT VR 1
LR E, SRT, A PR I DR AR R AL
KREE AW, TP IR,
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