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HE: fhEJE (paracetamol) M FR X 2 Bt & F By (acetaminophen, APAP), 15 3 () 24 5 1 BT 451405 76 1 AL u e A
W AELE . FLIEF (R 19k T B8 &, Wuzhi Tablet, WZ) IR B3 B3R R 2. 1B AT 0T 5 R 0, Wz Filik 2
= RJG 5 APAP [F] I} 5 25 T 4551 APAP T SUTF 5 15, B BA VS T WZ 15 APAP R [R] 44 24 18 [ ot T 453403 64 1 R B L 1)
MATERE . ARSCHFA T 8RS T WZ 5 APAP (7] (8] B 25 24 i 1 JFF 453475 6 b A8 1k APAP AR 147 A8 1l 175 250 N 41 i €
# P450 (cytochrome P450, CYP450) fC BT 1, %5 8¢ 17 WZ B IS [|) 45 24 5] B S0 APAP BT S0 453473 1 1 i B AL
file NWERIGE L RFINMICI T Rzl . SRR W, HIRE T WZ0.0.5 K2 h 54 T APAP, 37T 2
IRk APAP FITSUIT 4 4%, ML # ] CYP450 B A 5 1¥) APAP AT, Uk /> APAP S M AR B A I A il AT 7T
BE— P HAIE T WZ 55 APAP [B] R 0.0.5 & 2 h 45 25 B A 12 35 4iK40 APAP Fi U £ 1) 8 A, Wz 3 3 410 1) APAP 4K it
WO R R 1 CYPAS0 BT M, M TS HT APAP BT S5 44, A Ll Fr 7 8 APAP Jir S5 3 497 422 (18 45097
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Wuzhi Tablet protects against APAP-induced liver injury at
different pretreated intervals in mice

XU Le-gian®, ZHOU Yan-ying*, JIANG Yi-ming, XING Yun-hui, HUANG Min, Bl Hui-chang"

(Lab of Drug Metabolism and Pharmacokinetics, School of Pharmaceutical Sciences, Sun Yat-sen University,
Guangzhou 510006, China)

Abstract: Acetaminophen (APAP, also known as paracetamol) -induced liver injury is the leading cause of
drug-induced liver injury in the world. Wuzhi Tablet (WZ, an ethanol extract of Schisandra sphenanthera) is widely
used in clinical practice to protect liver function. Our previous studies have shown that pretreatment with WZ for
3 days can significantly protect against APAP-induced liver injury; however, the effect of different intervals between
APAP and WZ treatment on APAP-induced liver injury remains unclear. In this study, the change in liver injury
indexes, APAP metabolites, and the activity of cytochrome P450 (CYP450) enzymes after treatment with WZ and
APAP at different intervals were determined. The animal experiment was reviewed and approved by the Animal
Ethics Committee of Sun Yat-sen University. The results show that 0 h, 0.5 h, and 2 h pretreatment with WZ signifi-
cantly protected against APAP-induced liver injury in mice, as evidenced by a significant decrease in biochemical
parameters such as alanine aminotransferase (ALT), aspartate aminotransferase (AST), and malonaldehyde (MDA).
WZ inhibited the metabolic activation of APAP mediated by CYP450 enzymes and reduced the formation of APAP
metabolites. This study further demonstrates that pretreatment with WZ at different intervals (0 h, 0.5 h, and 2 h
before APAP dosing) exerts a significant hepatoprotective effect against APAP-induced liver injury, and a single-dose
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of WZ inhibits the activity of CYP450 enzymes related to APAP metabolic activation, thereby protecting against

APAP-induced hepatotoxicity.

Key words: Wuzhi Tablet; acetaminophen; drug-induced liver injury; dosing interval; CYP450 enzyme

R F (paracetamol) SUFRXT 2. Bk 4 JE y (acet-
aminophen, APAP), & tH FL 0[5 3 |32 s FH 1) A #A B
2, 1EH AR (< 4 g-dh) WZAH R HE SRR
SHY™E AR, B0, APAP B S5 2 2595
PERFH4% (drug-induced liver injury, DILIPAT 2t T 5
3% (acute liver failure, ALF)PIf) = Z ok . H S EUT 4
15 B9 AE FI ML > 21 o €2 25 P450 il [cytochrome P450,
CYP450, %y CYP2EL F1 CYP3A4 (/) il CYP3A11)]
15 APAP ACBHBUE, AE e 1 rh [A) 4 N- 20 BB 2 T
Jf (N-acetyl-p-benzoquinone imine, NAPQI), 5 T iE A
P52 B H Bk (glutathione, GSH) 454 4 i APAP-GSH
AW, 1 GSH FE, i 4 5 BUH 41 R 84, APAP-
GSH & & Wi 2%y APAP-F [ 2 B2 & &) (APAP-
cysteinyl, APAP-CYS) 1 APAP-N-Z. Bkt AR E &4
(APAP-N-acetylcysteinyl, APAP-NAC) 1, 111 #i] APAP
(IR S 2 HE T APAP BT SR 451497 1) 3 2 [ ¥ S s
2o WEFREM, @5 APAP X A 9% CYP450 fig oI5k
45 T CYP450 fifg 410 il 771174135 7] 9 2> APAP A 0
MR 75 APAP 7 E5 AT 451475

g F (Wuzhi Tablet, WZ) & 1% 4 b 24 75 1L 1
) T 02 B ) 7R, S N T AR A0 DR IR R R 2 0 2K i
FOV R _EAE 4 T o 24 T IR 9 R AT 45 4 (v
7. VEE R TR, WZ S ki 55 R iR 2
T AR AT TT S 25 TR AR T APAP B ST 075 . A
ML HE: $0iH] CYPASO BEvE M M #1111 APAP 4R
WO A% R T 2040 M 5 /H 5 R 7--2 (nuclear factor
erythroid 2-related factor 2, NRF2) iffi #% M ifij 1t A4k B
WO AR AR S . B T AR B A S ) 70k B2
YV, Bk, WZ 5 A B I 0 24540 I AS [R] 45 2 i
[ 5] B %o CY P3AA S5 AR g 7% 1 ) 0 ) 4E FH oT e
ZE 5, AT 5 BOG A 2 AR I R 77 AR AN [R] PR 2
HU B FE S B, R IRE B 45 T WZ (250 mg-kg?) 0.
0.5.2 h J5 FF#E B 45 T 4th 32 5 W) (CYP3AL R 2547)),
A 43 )4 4th 58 52 5] (¥ AUC T 7 1.76.1.26. 2.48 i, &
B WZ 5 JIEA) 25025 243 181 B 1A A [] i R v A 6 Tl s 12
D ERI) R 2 AN TE),RTTT F A, e 55 ) ) A8 A I 25 9 7
AN FIFEBE RS . S5 Uk, VR HED WZ 5 APAP (1)
ANTE) 45 25 100 B, AR AT &8 BT Wz XA 1 Bl 41 ) 4 A 2
JE£ 1) 22 53, W 5 APAP AR I8 A L BT UM 45345 7=
G NEFE oAl

AT TR APAP BT 800y BRUFF 4475 B Y, G %
S WZ 5 APAP AN [ [H] B 45 2 ), FLRTHi 1 4B AR A2 4k
APAP A1) 4 LIRS A APAP AR T FH 5% CYP450
it v 1, A S WZ A [R) FiUAL 22 B [H] R 5T APAP J SUH-4i%
13 A F AL, Al R 2 WZ Bl i APAP T 35T 451
AL T 2 5k

MRS %E

A APAP (3£ [H Sigma & #); FBS
(a7 g 2 AR B R A AD); i A 2 e v (R
DIEYE IR R B A |, A (LR R T
AT]); A% (malonaldehyde, MDA) Il & 1751 & ik &
GSH Wl 5 77 & (Fd 5T & AR ) LRI 9 ), I
R (taikal, 52[E TEDIA A7) ; APAP-NAC . APAP-
CYS. 6- ¥& & & Wk b 5% (6-OH-chlorzoxazone, 6-OH-
CHL) . Z L4 A 1T (oxidized nifedipine-dg, DNIF). il
B 1 (ketoconazole, KET) (i1 % K Toronto Research
Chemicals A 7]); %} % % 2K F fR (4-aminobenzoic acid,
PABA). 4- 1 JE itk 4 (4-methylpyrazole, 4-ME). & M b
2% (chlorzoxazone, CHL). fiff % i °F (nifedipine, NIF).
I R A A TIDY B 5 (NADPH) (R ik A 445 PR A
m]); & E b E (loratadine, LOR) (Ki#EECAMA R A
A]); RIPAZLAR W (LI R ARV RHECA IR A A]); Anti-
CYP3ALL (i % 18 78 3e A= W) B £ A IR 2 7); Anti-
CYP2EL (g4 TAY) LA R A F); Anti-GAPDH,
Anti-rabbit IgG-HRP (3 [ Cell Signaling Technology 23
F]); L RAA 43 357 £ loading buffer (3 =
RAEMFEARAFRAF); BCAE A €&l & Ty &
1 marker (3 [E Thermo Fisher Scientific A #]); ECL &
SIRAE (b B R A HE ARG R A A]).

{8 Ultimate 3000 UPLC % %; . TSQ Quantum
Access & 4t - Multiskan Go B br 1% (3¢ [E Thermo Fisher
Scientific 2 wl); i 4l /K A% (3% [E Millipore 2 7); Pre-
cellys24 2 Dy et A 3 i A% (7% [ Bertin 2 7); 5417R
R R B O N 2 WA (45 [F Eppendorf 2 ]);
IR = 25 0 HL (35 B Beckman A #]); AE260 HL
KF (32 [H Mettler Toledo 2 #); RM2016 ) 5 #l. (f =
Leica 2> m]); CX48 £ W) & 1 45 (H 4 Olympus 2 #);
Mini-Protein3 ik % 4 . Mini Trans-Blot # # # 4¢ (3%
Bio Rad /A 7); Image Quantity LAS 4000 A% 1% (3
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General Electric 24 ).

SCIG TN CH57BL/6 HEME/INE, 6~8 &S, ™ A&
B RS SN RO BRI, AR PRV RTHIE S SCXK ()
2018-0002, il FH 4 A iE 5 : SYXK () 2018-0002; 17
TR R (FRARIE) SEL6 304 H 0 SPR LIRSS, TR
& 22~24 °C, I [ 55%~60%, Jt: B fEFE 12 h, [ H 5%
BOKFIEY), SE36 1T 12 h 56, REEK. shsiin s
R ZEB A0 B2 A 2 v iz 0 (ki 5 ZR-C2020-
000035XS).

I S%%E NN 4 4H, B APAP Xt
HEZH (saline + APAP) \WZ [H]F% 0 h 41 (WZ + APAP 0 h).
WZ 7] [ 0.5 h 21 (WZ + APAP 0.5 h) Jz WZ ][ 2 h 40
(WZ + APAP 2 h).

HUCWZ BHA, R AR EUE B R, IR B S /K 7,
7 KB FE 10 min, 175 35 mg-mLt WZ #E B IR 2 (B
AF750.02 mL-g, 714 700 mg-kg?). HUAPAP#; K
i TR KA, IINGE B S EBA R (2 mol-LY)
P2 pH 10 24, #1145 40 mg-mL™t APAP & (18 1
SRR 0.01 mL-g?, #J# A 400 mg-kgh). % WZ[H]
[ 4 (WZ + APAP 0.0.5.2 h) 73 5 78 Bk 5E B WZ R
W 0.0.5F12 h 5, B8 iE S APAP I . APAP X i
4 (ZEEEER/K + APAP) FLURE B AEH K S, R I i
5 APAP I . % 4/NRRTESS T APAP 6 h =, i R BR
ECIfL, FME R AR BE, A5 SO

RATIFRERIE ML T [ e i e
24 W UL |, BL/K G A 60 3, SR B2 3 um, 60 °CHlE F J5
Jii it , 0.5% 41— 75 A 22 G £, 6 B VP K Mt K, AR i
Fo RABT ML R

M EMFEEEEEKE =R E 30 min, T
3500 r-mint.4 °C 0> 10 min, BU/F I35 . ERES 4
A8 I S5 B R O A AR T S AR D TR R R R R B
fit; (alanine aminotransferase, ALT) K K 4 & Wk & s #%
F2 1} (aspartate aminotransferase, AST) 7KF-.

M E BT BELE 20 2 MDA, 2 GSH F1Z K& GSH 7k
o ORREU A 21950 mg T A) A, N AR R K
500 pL &) 2%, #RJ5 3 500 r-mint.4 °C &> 10 min. 1%
LR R oy BRI G R A, 15 IFE I 2H 2R 2 hr PR L AR A
% MDA F1 GSH 5 &0 1 B 5, A A i AR B2 e 2 R vk
AR AR R R F R YA, I E 4 24 48 MDA
GSH /K-F-FIZE ki fA GSH 7K F- .

MmEHALIE iS5 ul, 1A N br PABA
7 (2 pg-mLt) 10 pL AT HH 85 plL, % JiE 10 min, & T
-20 °C UK A4 ¥ % & E 20 min, 15 000 r-min™, 4 °C & L»
15 min, B 3% 20 pL, BN 0.1% F R 7K 375 7 980 L Fis
B, 7840 T e IR 2, 15 000 r-mint.4 °CE (> 10 min, HX

ISR

HPLC-MS/MS 73 3%l ZE I ;& APAP X 1§ 491 7k
7 57 ML APAP {4 APAP-CY'S Fl1 APAP-NAC [1)
HPLC-MS/MS &l 7341 75325, ik 2% 1% H Thermo
Fisher Scientific f¥J Hypurity C18 (150 mmx2.1 mm,
5 pm) i, AR 40 °C; i sh AN FHEE: 0.1% H
JiZ-7K (80:20), S5 FEBE Mt ; Wik 9 0.2 mL-min, 4
IS} 18] 9 5 min; HEREE A 10 pl, SERESSIR N 15 °C. iR
TS A BT E B IR, Wi % IR 9 2 500V,
B4 IR 350 °C; B A I 7 XAk 5 e 8L ),
JE & 23 BT 10 88 7 % 73 99 9 APAP-NAC, [M+H]*,
m/z 312.90—207.80; APAP-CYS, [M+Na]*, m/z 271.00—
139.90; PABA, [M+H]*, m/z 138.10—120.00. il %%
e 75 i) APAP-CY'S (30 000.15 000.7 500.3 750.
1 875.937.5.468.75 £l 234.375 ng-mL™) Al APAP-NAC
(2 000.1 000.500.250.125.62.5.31.25.15.625 ng-mL?)
Bk il 28 BE 0, I AR PABA TR (2 pg-mL?) 10 L,
T HPLC-MS/MS % %t il /5 APAP-CYS 1 APAP-NAC
(R bR 44 1 28 o A9 DU 4% b 0 v A o A B T v Ak
#, T HPLC-MS/MS Z 4t 52 APAP R #17KF .

FFRURIARER B /) BUIKT Sk Ak B8, f SBCHFIE, 56
4 °CTRVA TRE B Vs VIR W, ION JHF 2 2 5 A B R M VA
UK EFE518, 16 000 xg.4 °CES 0 20 min, i & T8
I B0, 100 000 xg.4 °C 250 60 min. 3 FiE,
gl R A A T VR T TE, 100 000 g4 °C 5L 60 min.
F¢ b3, Tris-HCI 22 ppifl 88 J5 E47 B A e i, il 75/
B PRk A4 2

WZ IR ERis i ml & f« O 7 7 09 % Wz
FEIYD I, B WZ T4, R 2 PR OE &8 R, i 100 £%
TG K 2T I8 ) ) A 60 min, 3 500 r-min™ & 0
10 min, B B35 W SREEE BRI, A9 2 Ik B
FEHET ), I\ IE & DMSO %%, #1753 0.125.0.25 Al
0.5 mg-mL1 ) WZ $2 B W o

FFRRRIE S RAF SR AL IE 4% O 7 7 iR &%
JHEARORE AR 58 B M R, 25 /0 BRSO A4 2 1 RVR & 4R &
JEY) (CHL A1 NIF), BH XS AL N\ KET /2 4-ME, =5
FA N EE, 25 25 40\ WZ $2 5L ¥ W (0.125.
0.25F10.5 mg-mL*?) . A& T 37 C/AKBE T H, IMA
NADPH J&i 8l ) B, 37 °C/K % & 20 min, IMA UK 2, &
LER& AN . N AR LOR W (2 pg-mL™) 10 pl,
FE iR % 2 min, i & 10 min, 3 500 r-min™ 20> 10 min,
A BiEIHETANER . FERERT, I\ 80% FEE KA
200 pL &3, I B8 LOR ¥ (2 ng-mL™?) 10 L,
W HEPR 3% 1 min, 16 000 r-min™ & 0> 5 min, 75 3 k¢
FE Ao
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HPLC-MS/MS 7535 E CYP4S0 B 5E M &7
JFFFHORE AR % 5 1R & PR ET R A R 15 ) 6-OH-CHL Al
DNIF (] HPLC-MS/MS Al 73 41 75 o (il S5 A e H
Waters ] Xetrra C18 (100 mmx2.1 mm, 5 um) i+,
FE iR 4 40 °C; i3 AH v I EE: 0.1% H R - 7K (70:30),
SR R WM, Y A 0.3 mL-mint, 434 B[R] 4 3.5 min;
HFEE N 10 pL, A RIRE N 15 °C. &M BT
P5 D LIS 55 B8 T UR, WE 55 1 FELE D 3 500V, W55 4
JE242 500 V, B4 L N 350 °C; B kil 7y ok ik
PSSO N, 8 M 0 43 B PR 6 49 il 9 6-OH-CHL,
[M-H] , m/z 184.107—120.20; DNIF, [M+H]*, m/z
345.132—284.107; LOR, [M+H]*, m/z 382.00—266.00.
e 1] 2 1)< 75 915 [l 1) 6-OH-CHL (6.4.3.2.1.6.0.8.0.4.
0.2 #10.1 umol-LY) 1 DNIF (4.2.1.0.5.0.25.0.125 Al
0.062 5 umol- L) 45 Ak i 26 ¢, I\ A BR LOR ¥ i
(2 pg-mL™) 10 pL, F HPLC-MS/MS % 4 il 1% 6-OH-
CHL 1 DNIF ({45 th 26 . JEFEFE ST HPLC-MS/MS
FR G E FFRORL A% B A G R IR AR & &, 1h R
CYP450 JifF & P

Western blot S E CYP450 2 H/KF  $4% Skl
77325, BUN BT AL 230N RIPA M50 (& 7K W I fif Ik
) 215, H BCA B &l e JF 0 8 & 21 K B R
F£, i\ loading buffer, 95 °C /K # {5 (A48 11 . #EAT
SDS-PAGE H1 ik %% i5t, 5% it fig 24 @yt G i & — Bt
(Anti-CYP2E1 1:1 000. Anti-CYP3A11 1:1 000. Anti-
GAPDH 1:2 000) 4 °Cid &, ¥ H#% & — T (Anti-rabbit
IgG-HRP 1:2 000) J5 5. i F Imaged #4434 % i
IR PR, THEAI & A RIEKT .

GitFEEE ALK & WS L mean + S.E.M.
For, 1# F] GraphPad Prism 8 %  #E4T 48 1170 #r, R
unpaired Student's t-test & 36 Lv 45 25 5] 5% £ 5 % R 41 fr)
HMER. P<0.05KRNEFARIFE L.

#HR
1 WZA[E4A25ERRIR T APAP FRr AT #4589 1E A
INBHFREDT A H&E B a2 B 1A Bz . APAP
Xof HE 4L A% SR i bk DX HE B A A R A PR BROE, BE /N
V) HH 300 440 B B2 A 3R B, 3R B APAP 1 B2 5 350/ R
JFF 20 43 7™ 5 45497, WZ [) 58l 465 245 % 4 I 400 M 3R B8 X 35
BRI, AL A A T2 5 APAP Xof HE 2 35 5 3 O
o M 3E KA i 1B fis . 5 APAP X
FRZEL AR EE, WZ 0] [ 45 26 55 2 00375 i R B /KT 38 B2
T (P <0.01); A/ b 0.5 h 415 &l KT T [ i
i3, ALT F1AST 7K ¥ 437l B# Ik %2 1 400 + 337.9 U-L*?
(-60.25%, P < 0.001) % 968.4 + 134.3 U-L* (-60.97%,

P <0.001), HFHE& MDA /K480 an B 1C AL TR o
AH%EL APAP X B& ZH , WZ [8) [ 45 2 % 2H ik & MDA 7K
P T (P < 0.05); H A (alk% 0.5 h 41 % ik MDA
IRV B dn 2, AR B2 % 1 39.07% (P < 0.01). JHIE
& GSH A& GSH /KF A2 4L 4n & 1D Fios . [ WZ
[ B% O h 2H 1) /& GSH & i 3% AR fk 4k, oA Wz (8] @ 45
25 %20 5 GSH R ki A& GSH /K- FH#: APAP i I 2H £
% EF (P <0.05); H A A B% 0.5 h 41 % GSH #E 3%
%3, FLE GSH RIZE R ik GSH /K P AR % B4 | T
% 16.10 + 0.91 umol-g* (+63.85%, P < 0.01) &% 9.30 *
0.65 umol-g? (+37.92%, P < 0.01). Z5HEH, WZ
[F] 5 24 1) b 1) S 5447 APAP Fit 50UH 4% (19 16 L 3%
H )% 0.5 h (B APAP 45 2417 0.5 h 45 T WZ) [ {- 47 3L
R
2 WZARREIAZEFEXT APAP X i 189520

/N BRI iE APAP AL %) APAP-CY'S il APAP-NAC
KA A 3 W B 2A T 2B Fr 7 o B [A1B% O h 41 APAP-
CYSHk, WZ Filkb# ] 25 25 - 41 1f35 APAP-CY S.APAP-
NAC /KT A% APAP % FR 41 2 2 B 1K (P < 0.05); A
[E1 % 2 h 4 1% APAP AR 47K “F FEAK I {22 %, APAP-CY'S
HT APAP-NAC 7K °F- 43 7] B# ik 22 5 588 + 552.4 ng-mL™*
(-47.80%, P < 0.01) X 186.3 + 18.41 ng-mL* (-62.30%,
P <0.01). &K, WZ A [E] TiAb 3 45 24 5] b 35 2. 2%
FEAK 7 APAP AR 7 /K, o WZ AL 2R 2 h J5
APAP & 15 1A T 7K S B AR e Y %5
3 WZHHl CYP450 B 5E M

WZ $E B 5 /) RO BORE AR L% & 5, APAP
AR UHHE 5 CYP450 il CYP2EL A2 CYP3ALL & PE A% f¢. i
K3, CYP2EL A CYP3ALLFAPEHIHIFI4-ME M2 KET
PR AR T BREH R B K, R 4-ME FTKET
BEANH] T CYP2EL A CYP3ALLIEE (P <0.001). WZ
Bk B 4 1) 3 R A CYP2EL Il CYP3ALL B4 AR
HIKF, RIFWZ B354 CYP2EL AT CYP3ALLiE 14,

SRR R BE AR, WZ s BE (0.5 mg-mL?t) (P <

0.001) Fy 01 s 2050 AR AR R B (0.125 110.25 mg-mL™)
(P <0.05) B i3, 255K, WZ X} APAP A i i
CYP2EL I CYP3ALL A W EHifEH, H 2B MK
FE AR
4 WZAE4AZAEFR T iE CYP450EEE Bk T

/I BRI JIE APAP X5t il CYP2EL Al CYP3ALL [ &
FKF AR A I 4 BT . WZ 1) B 45 245 & 470 B3O 0
CYP2E1 #1 CYP3ALL & H 7K T APAP X} HE 41 35 . 2%
T (P <0.05); F A WZ [a][7 0.5 hdl N i e it & (P <
0.01), CYP2E1 1 CYP3A11 5 [ 7K 43 5l it B 41 11
54.62% F1154.63%. 5 53 B, WZ AN [F] il b 2 25 2 1]
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APAP+WZO0h

B Serum ALT

Saline WZOh WZOSh WZ2h

APAP+WZ

05h APAP+WZ2h

Serum AST

AST activity / U-L"!

Saline WZO0h WZO05h WZIh

APAP reatment APAP treatment
C s “Total MDA D Total GSH _'g - Mitochondria GSH
£ g :
z -z 154 :g.
: £ 3 ¢
= E 104 a
2o z 2"
o i}
: : :
= - g o d
Saline WZ0h WZ05h WZ2h Saline WZ0h WZ05h WZ2h f Saline WZO0h WZO05h WZ2h

APAP treatment

APAP treatment

APAP treatment

Figure 1 Pretreatment with WZ protects against APAP-induced hepatotoxicity in mice. Mice were pretreated with WZ at 0, 0.5, and 2 h

before APAP exposure. A: Morphological photographs of liver section; B: Serum biochemical indexes; C: Liver total MDA level; D: Liver
total GSH level and mitochondria GSH level. APAP: Acetaminophen; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase;
MDA: Malonaldehyde; GSH: Glutathione. n =5 or 6, x £s. P < 0.05, P < 0.01, P < 0.001 vs the saline + APAP group

15 52 N T CYPAS0 B H /K F, H. 0.5 hisf Fifif
5

g

VE 2 T 1E WZ 35T APAP JIT S5 5495 1) £ 47 16
TR, R SR 2577 R ESLS T WZ =K, &5
— X5 25 J5 A1 R 15 min 25 7 APAP I 1%L, [ B | WZ il
S PR RS B A SR R S R S5 2 Rl L
X APAP Fir 5T 3 1 3.2 Tl 1 FHIO-131, AR F 7 B A
2552 YK [R] [R] B BN (145 T WZ 3847 AR BT APAP
BT SURF 3495 (076 T, R B WZ FilAb #E (0.0.5 F12 hy ¥
A DA 2 % APAP BT ESUTF 4H 2000 B AR AT, PR 1ML iE
G AT Z MDA 17 1, Bk T 5 GSH AN e 14
GSH FE35, MM K 15 $& 70 APAP FIT 85I 453 475 161 F
WZ [ 45 24 7 S8 350 R R 45 2 35 K0T APAP 45 493 1
YEH, $27% WZ $70 APAP AT 45 15 5 — N & % BEAE FH ML
P [F) R AR ) S A0 A2

APAP i & Ji, 2 CYP450 B AR kG 2E Jl 5 1A
=9 NAPQI . [A IE 401 1] CYP450 B v 14, 32F 1 4401 1)
APAP R, /& HEHT APAP FT S 451 49 f 2 22 5 s
Z o AEHRTHIOE AR, WZ AT #iii] CYP450 /i, L
MU HE 5 4 A0 (5 B AR 3% 4 CYP450 /g, B
AR PEAAE) FIAS AT ] (5 CYPAS0 BT i 2 &
Wy, AN A] 3 s ) CYPAS0 BgVE 1) . AT ST HIE T WZ
A FEE A0S T ) APAP AR 81 85 #H ¢ CYP450 i ii%
P, AT 2> APAP 1R 41 %) APAP-CYS. APAP-NAC [1]
AR, HRBT APAP P BB o ER T A A A 4
5 R 750 94 FE 2 UM 5%, TRk, WZ 45 24 ) A [ B i) 3
1L 245 3% AN T) AT 400 ot K 6 Tl i £ ) RS AN [,
BWZ KA T 243 00 £ A PN A O R Ak e R A
ENGLFAER R

& T AR 5t WZ 5 fth 5 5 w] (CYP3A4 IR 2
W) AH ELAE F B R AN [ 45 24 18] B 1R 28 A0 5 ) .
WZ & & fe i I =R R T RE Ak T &R
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Figure 2 Pretreatment with WZ reduces the production of APAP metabolites. Mice were pretreated with WZ at 0, 0.5, and 2 h before
APAP exposure. A: APAP-CYS level; B: Serum APAP-NAC level. APAP-CYS: APAP-cysteinyl; APAP-NAC: APAP-N-acetylcysteinyl.

2 3 4 5
Time / min

n=50r6,x+s. "P<0.05 “P<0.01 vs the saline + APAP group

e TR T 2 AE R BRAAR 22 1140 1) 2.79 + 1,51,
3.65+0.94 & 451 + 1.75 h, BARAC W e bensl, 53
— W7 B, WZ 54th 78 55 (R [ 44 25 0 B, &

AN TRV RE FE 52 M0 WZ FF i A o 25 ] I 265 9 5 R E B
457 WZ (250 mg-kg?) 0.0.5F12 h J5 F- 3 5 45 T 7a
5], AT g i v 55 ] () AUC 4 B F 5 1,76, 1.26 Al



TRORTA5: TUlE R 7R (] 4 24 18] BR IR I 2428 I SOFTH5 03 (4 47 LR 7T 7 © 1153 -

CYP2E] activity
= 1501
k=
=
o
S 1004  — P
g =z .
§ | :’I“-' e
e
S 504
% 2 e
8
=
E -
o o
e 0 T
& M oy B
@‘& b v
W & &
¥ ‘1& 56& ﬁ‘@&
AR RN
O

CYP3ALI activity
= 1501
Z
z
2 100 .— .
E -
= -
2 '
& 50- ELE
g
=
I T
S R
3> B oA b
0 & & & &
& &% &
¥ W o7
& AR N

Figure 3 WZ significantly inhibits the activities of CYP2E1 and CYP3A11 in mouse liver microsomes. CYPs: Cytochrome P450. n = 3,

X 5. P < 0.05, ™ P < 0.001 vs the control group
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Figure 4 Pretreatment with WZ reduces CYPs protein expression. Mice were pretreated with WZ at 0, 0.5, and 2 h before APAP exposure.
A: Western blots of target proteins; B: Grey scanning analysis of CYP2E1 and CYP3A11 blots. n = 3, x +s. "P < 0.05, "P < 0.01 vs the saline +

APAP group
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