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[(# ZE] HH: B AR (PZH) XX OB E B (APAP) SR M F8B G MR R, I
HOTRERIERMLE . FEs: BAIER AT (LO2410) 4 AXtHE4l . APAP4 (10 mmol-L "APAP) |
APAP+PZH 4 (10 mmol-L 'APAP #10.4 g-L"' PZH) M PZHH4 (0.4 g-L ' PZH). R sems i
(MTT) A 45 20 40 B A7 15 2%, (5] I G0 WL 52 25 2 I 4 B A8 2 3, 0t X 4 R A sz D0 45 28 T 4 A
AT R, A A0 &R 45 20 40 i b v b A e i ki (SOD) MFLme i &/ (LDH) 6 % K&
R ALY (MDA) K, 96 HEE H AR 45 21 F 408 3 M R (ROS) 7K S FlZR R A i HeL 57
(MMP), Western blotting ¥ ¥ I % 41 41 it Hh 8 T- A G 25 (1 . B G e UL 3-3% %  (PISK) /ZE i B
(AKT) (F5#E M. ZHEF B (NF«B) {7 58 A A M K F R AR IAKE . 8R: MTT i,
IR RS, APAP 440 MAF I S BFEAE (P<<0.05); 5 APAP#H %, APAP+PZH 440} 7%
EERP T E (P<0.05), #H BMENLE, SXTRA L, APAP A 40HE 2 BUEGE 8 /> HHES 5
ket 5 APAPALE, APAP+PZH 4140 % K HES A5 3 3 el . S An AR R, 5 %t Bd 2
lb#:, APAPHAMEH TR B IHE (P<<0.05); 5 APAPAILE, APAP-+PZH 4 40 Ml T2 ] i [
ik (P<<0.05). A&/, 5xtMEa i, APAPZH 408 d LDH G ¥ MDA /K3 B 7w (P<<
0.05), SODEMEM B (P<<0.05); 5 APAP4#H, APAP-+PZH 4040} th LDH % 5 F1 MDA
KB BFEAL (P<<0.05), SODIGMEM B bm (P<<0.05). SxFHEA i, APAPALITFAI M+ ROS %
SR EEIH B TR 5 APAPAL L, APAP+PZHARFANME T ROS %t i B B B L. 5% R4 L4,
APAP T4 F MMP B 54K ; 5 APAP4IH#, APAP-+PZHZAAF4I-F MMP B 8715 . Western
blotting ¥, S5XT A LE, APAPA A h & Bt &R n) R & AR E MM (caspase)-9. B 4 MLk
J 2 (Bel-2) MIXXEM (BAX) . B fk PI3SK (p-PI3K) ., #iffk AKT (p-AKT). Hif2fk NF-kB
MHEH o« (p-IKBa) . p-P65. #iliafk kappa B ##l H F 4 i B (p-IKKB) . HAIMA~2 18 (1L-18) .
HAMIAFE 6 (IL-6) FIMIEIASIN T o« (TNF-o) &HHARKKFEHETE (P<0.05), Bel-2&FRA
JKOF-BA A (P<<0.05); 5 APAP4IH#, APAP+PZHAAM caspase-9. BAX, p-PI3K, p-AKT,
p-IKBa, p-P65. p-IKKB. IL-18. IL-6 Fl TNF-a 138 kK P B FE(E (P<<0.05), Bel-2#8E A KA
KR TR (P<<0.05). 45 : PZHREMSIEMR APAP 51 A4 40 o P S8 AL 107 380F 28 5 J 0, 281 1.02
ARG, AR FHAL I AT AE 5845 PISK/AKT Ml NF-kB {5 538 B A % .
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Protective effect of Pien-Tze-Huang on acetaminophen-induced
liver injury and its mechanism

ZHANG Chaohe', ZHANG Xinwei, WANG Xiangfeng”
(1. Department of Hematology, Second Hospital, Jilin University, Changchun 130031, China;
2. Department of Pharmacy, Lequn Branch, First Hospital, Jilin University, Changchun 130021, China)

ABSTRACT Objective: To study the protective effect of Pien-Tze-Huang on acetaminophen-induced liver
injury, and to clarify the possible mechanism. Methods: The human normal hepatocytes (1.02 cells) were
divided into control group, APAP group (10 mmol-L~ " APAP),APAP-+PZH group (10 mmol-L. ' APAP
and 0.4 mg-mL ™' PZH), and PZH group (0.4 mg-mL ™' PZH). The survival rates of the cells in various
groups were determined by MTT method, the morphology was observed by inverted microscope, and the
apoptotic rates were detected by flow cytometry. The activities of superoxide dismutase (SOD) and lactate
dehydrogenase (LDH) and the levels of malondialdehyde (MDA) in the cell supernant in various groups
were detected by the kits, the reactive oxygen species (ROS) levels and the mitochondrial membrane
potential (MMP) in the hepatocytes in various groups were detected by fluorescence probe. Western blotting
method was used to examine the expression levels of apoptosis-related proteins, phosphatidylinositol 3
kinase (PI3K)/protein kinase B(AKT) signaling pathway proteins, nuclear factor-kB (NF-kB) signaling
pathway proteins and inflammatory factors in the cells in various groups. Results: The results of MTT
showed that compared with control group, the survival rate of the cells in APAP group was markedly
decreased (P<C0.05) ; compared with APAP group, the survival rate of the cells in APAP+PZH group
was significantly increased (P<C0.05). Compared with control group, the number of the 1.02 cells in
APAP group showed a decreasing and loosely arranged trend; compared with APAP group, the number
and arrangement of the .02 cells in APAP+PZH group were notably improved. The results of flow
cytometry showed that compared with control group, the apoptotic rate of the LO2 cells in APAP group was
significantly increased (P<C0. 05) ; compared with APAP group, the apoptotic rate of the cells in APAP+
PZH group was significantly decreased (P<Z0.05). Compared with control group, the activity of LDH and
level of MDA in the cells in APAP group were significantly increased (P<C0.05), while the activity of
SOD was significantly decreased (P<C0.05); compared with APAP group, the activity of LDH and level
of MDA in the cells in APAP+PZH group were significantly decreased (P<C0.05), while the activity of
SOD was significantly increased (P<Z0.05). Compared with control group, the fluorescence intensity of
ROS in the cells in APAP group was significantly increased ; compared with APAP group, the fluorescence
intensity of ROS in APAP+PZH group was significantly decreased. Compared with control group, the
MMP of the 1.02 cells in APAP group was significantly decreased; compared with APAP group, the MMP
of the .02 cells in APAP+PZH group was significantly increased. The results of Western blotting showed
that compared with control group, the expression levels of caspase-9, B-cell lymphoma 2(Bcl-2) associated
X protein(BAX) , phosphorylated PI3K (p-PI3K), phosphorylated AKT (p-AKT), phosphorylated NF-kB
inhibitor alpha (p-IKBa) , p-P65, phosphorylated inhibitor of kappaB kinasef (p-IKKR) , interleukin-13
(IL-1B), interleukin-6 (IL.-6) , and tumor necrosis factor-a (TNF-«) proteins in the cells in APAP group
were significantly increased (P<C0.05), while the level of Bcl-2 proteins in the cells in APAP group was
significantly decreased (P<C0.05) ; compared with APAP group, the levels of caspase-3, BAX, p-PI3K,
p-AKT, p-IKBa, p-P65, p-IKKB, IL-18, IL.-6, and TNF-a proteins in the cells in APAP+PZH group
were significantly decreased, while the level of Bcl-2 protein was significantly increased (P<C0.05).

Conclusion: PZH may reduce the oxidative stress and inflammatory response in the cells by regulating the
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PI3K/AKT and NF-kB signaling pathway, therefore attenuate the 1.02 cell injury induced by APAP.
KEYWORDS Pien-Tze-Huang; Drug-induced liver injury; Oxidative stress; Phosphatidylinositol 3

kinase; Protein kinase B; Nuclear factor-xB

25 ¥ v Bt 5 (drug-induced liver injury,
DILD) 2452z 5 . AWl 5. 25 p fnrp
JR2 55 2 B IF R . DILLE T i Wi 2y
VAR RN Z—, TEZWYaIT SO [F R, iE
SR N = A fEE L AT SRS Y R
PRV N DILIAE R AERN (14~24) /1005 N,
o B DILTAE & A %25 23.8/10 75 A, DILI
K DR R AT R sy SEAR IR . FH 2 S
N HE 24 P A% Bl RO 2K 40 M Bt R (human
leukocyte antigen, HLA) JE[R M 2 F &KW KA
& Ik, Al B v ATE T DILTAS & — 20 R £f
fiff e BRI R 0] L, Xk £ 2 BE Wy (acetaminophen,
APAP) Baakf M ZmAE SRR, W
WG DILIM 25 2 —, H &R & F
T, CEEEEARE N2 EE (acute
liver failure, ALF) ", Hui#Fs: " £0H . FEE
RIKEF P APAP & SEALF W EZHEHN; fEEHE,
H APAP 51 1 ALF & A AR 20l 35 ALF B4
BB 50%; fERE, APAPFrE DILIE AN 4k
I B 1 T 9 RIR I 1k PP 22 0 1 565 = R b
R, HER —Fh R % A S T B A IT APAP JiT 8
DILIW 23 HA EEE L, R (Pien-Tze-Huang,
PZH) fERIE 25— Ry i fl, A 2541
U IR E R RE , FLZG AR IS W 2, A2 LI
1B, A, LZEAEEE . AR . I
1B Z . WFsE Y KRB PZH BA M. 4t
4. PUAAL . PR HERR D ROEORE 1R . rAn a1
PR PRI PRI R A S 2 R TR, H
HI O 2 W T 45 R R E B9 1R Y7« PZH 253
PLHI AT e 5 e BT . Prafb i . RN ¥ «B
(nuclear factor-kB, NF-kB) 5555 . #7550 40
JHL AT = R0 4 i PR 38 38 7K - R A 4 4 i ) 0 3 4
WYIAE Y BRTE T PZH fE S ik 3% APAP £t
DILTA/E R AR WLAH S, W8 09 AR P 2# ML
AW I, ABETER T APAP A4 DILT 4 M 45
Biki 8, 3t PZH X DILT A48 37 16, ok BH
PZH {7 4 28 AE AL 32 S AR 4

1 RS 7%
L1 @i EERMARE  ER AN (102

0 ) W [ b E R BE A M s PZH (S .
2207106) W4 A B A B2 L 28 W] 5 3R AR
(radioimmunoprecipitation — assay buffer, RIPA)
W8 RN B R AE R R A R, M R SE N
F a (tumor necrosis factor-a, TNF-a) . 404
% 6 (interleukin-6, 1L-6) . % R ft NF-«B P65
(phosphorylated NF-kB P65, p-NF-kB-P65 5% p-P65) |
Wi iR 1k NF-xB #l il # 1 « (phosphorylated NF-kB
p-TIKBa) . H i i -3- 1 1% M = il
(glyceraldehyde-9-phosphate dehydrogenase,
GAPDH) . & bt & M 19 K & & TR & A M -9
(caspase-9) . W FEHAR ZHU . S AW B Ak i
(superoxide dismutase, SOD) i ¥ & W 3K 7] & .
W % (malondialdehyde, MDA) #illi7#] & . #,
2 Bt = (lactate dehydrogenase, LDH) £ il 5
& . G PE% (reactive oxygen species, ROS) il
30 0 & AN £RRE 4K B H {7 (mitochondrial membrane
potential, MMP) il & (JC-1) ¥HAHA R
KEDHEARAGRAR, AN ZE-18 (interleukin
18, IL-1B) Ht M. B ik [ 40 i 8 2 (B-cell
lymphoma-2, Bel-2) #t /& F1 Bel-2 4 3¢ X &
(Bcl-2 associated X protein, BAX) $Fif&#my H &
D=8 A HOR AR A, WG BE LB 3-8 i
(phosphoinositide 3-kinase, PI3K) . & 1k PI3K
(phosphorylated PI3K, p-PI3K) . % H i i B
(protein kinase B, AKT) . # 2 ft. AKT (phosphorylated
AKT, p-AKT) FHI#2 1k kappa B 41 il P it 8
(phosphorylated inhibitor of kappa B kinase B, p-IKKf)
) B 2 & Cell Signaling Technology 2y /), & H i
#I 5 (phenylmethylsulfonyl fluoride, PMSF) I
S| 1 TR PN S 2 /NN I (1 g )
(R4S . HR/TI6N) W FI i) R b 74 A 4% 2 7 A7 BR2Y
A, 2OGE E B ME (B XKX41) WA HA
Olympus 2y #l, HIKAL (5. DYY-1T) . #% AL
(%5 :DYCZ-40D) HIBL @R (85 : WD-9405D)
B g dbsios — AR, B RoE (Bl
FA2004) WA E¥#e5E T HEF A .

1.2 @mpsfifrm LO2HEEN)G, A
SRS, BT 37°C. 5% CO 4 f ks 748 h i 5% .
56 4 K 3R Ak RPMI 1640, i A 10% FBS.

inhibitor alpha,
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100 U-mL '3 % & Ml 100 mg-L "4 % & ; &
EDTA M JBEEFIH AL 20 s, FREEWRAT . Ff 4l B I 0
AR RS OE T, RN B K A A AT R
S . K LO2 M4y M HRAL CRBEAT ATl b B ) |
APAP# (10 mmol-L ' APAR). APAP-+PZH 4
(10 mmol-L. ' APARF10.4 g-1. ' PZH) 1 PZHH
(0.4g-L '"PZH).
1.3 #® = ¥ thiazolyl  bule
tetrazoliumomide, MTT) x4 & 20 AF 48 576 &
2 LO2 4 b T 0 B AR R IH I, PLAEAL 1 X104
2 1 R R AR T 96 LA B SRR b . AE 37 °C.
5% CO, %M M52 24 h)m, 4r5lim A PZH (0.1,
0.2, 0.4 F1 0.8 g-L°") Ml APAP (2.5, 5.0,
10.0. 20.0 #140.0 mmol-L ") Wl & 41 245 ¥ K~
[ & PR M AATG %, E 2405, BAMA
10 pL 5% MTT, 37 CH#EMEE4h, Lk LG
AL A 150 pl. DMSO ¥ fit MTT A= i i Bk,
K FH BB AL T 490 nm PR ALK T OEBE (A) 1K,
AR, AN E=0004 AH/2 A
ZH A{H <X 100% .
1.4 BEZTHBEAERZ AR BEELSEELA
L02 40 §fi 7€ 10 mmol-L ' APAP f1 PZH (0.1,
0.2, 0.4F10.8¢g-L ") HLWEFE 24 h 5k HIE & i
B ST I A
1.5 Annexin V -FITC/PI X 3 £ 47 X %8 o K&
M EAATmIe A R KX EUE R BIRY 1L02 40 i B2
fF 6L B F P, 10 mmol-L ' APAP+
PZH (0.1, 0.2, 0.4H10.8¢g-L ") 4 24 h, Uk
LA, LS IR Eh 22 i (phosphate buffer
saline, PBS) #t/G, HEAEAWEMM, JF/HPBSE
MR VER 3. A Annexin V-FITCIE%A), %
WEOEMEE 15 min, FAIA PI, FiREE6EY 0, &
1 h P8R 3t X 4 6 A0S 00 45 20 440 i 7 9 T O
it XA B AR I A5 SR, AT G BRS04 i U
T-ATR, A EREHMIA M E T a4, A
FAAMMEIH T, A TR = AR T 4
B W AR A T E AR
1.6 RKRAXMNEHMNEmmM EFE & T MDA K
P& LDH #= SOD #& M 4525 24 h 5 W8 & 20 40
WL b W, S IR R U B A R A% A A B
WOh LDH 6P s 8, fF I8 /Y 40 il ok f 52 7R
B AT 40 R 2%, 3 500 remin B0 15 min, W4E
i, BCAE . 2 MR & vl 45 4 0 3 11 55

(membrane

MDA 7K ¥ (mmol-g ') #FISODJEM (U-mg "),
Geit o B R AR AR BE AT LU 8, AR =500
LA A/ 25 1 A DA

1.7 2, 7-=— & % k& = m & (2, 7-
dichlorodihydroflurorescein diacetate, DCFH-DA) 5
FARA EAW AT AP ROSHKFE 10240y
AT 6 FLANM S 2, A5 24 him, RAEAL
BEHERE B, $ 1 1 1000 By F ) FH TG I i B 3R W
fi B DCFH-DA %¢ Ot % &, fff 3 2 Wk &
BALMA TAEWR LR 1 mL,
37 “CH M1 F: 48 N B EFE 20 min, WEBR T AR,
FH TG ILTE 055 92 WOE U A A, I A2 6V K 3
), il 2 8 B B LB A5 AL TR . LA
Jeoi FEARE ROS K,

1.8 JC-1 & A AT k4wl & 4 HF 4 6 MMP  f%
LO2 20 Ml 4% 70 T 6 FLAH B 355 Fe b, 25 2540 31 24 h
Ja AL L mL JC-1 9L 8, TAR W, 4HML3G =46
37 CHEHE 20 min, W& 45 05 JC-1 4 {0 28 wh il i
Uk 2 W o R R IR Ik R O8O B T O K A AL
PR, MRS TC-1 Gy 8 J5i 30, 21 45 56 Ol B o U
W MMP 8 (57 5 265 58 ' B 3 Ui I MMP RIS .
1.9 Western blotting % #& @ & 48 if 28 flo. F 48 %
BB REAKRTE K& 40 A 40 i L i RN
B F WA R, 4 CC L 10 min J5 W 4E 40 i,
12 000 remin" ', 4 ‘CE.0> 15 min W 4E L, JnAFRE
i Z IR AT, 98 CINAA 5 min, ER ¥ H)E
—80 CHR A4 M. & LFJ5 %4 SDS-PAGE %t i
HIPK, HIIKSEHE: 120V, 2h, $HEEEHTE200 mA |
2h %M F R ZEPVDF B L, 5% s 05k = i
M 1h, MA—d4 CHELHR, TBST WK UERK
10 min X 3K J& A HRP ARiC B P =W H 2 h,
TBST %W 10 min X 3 )5 H ECL 4k % & 6 i
AT A . Image JEUF 4T 30 (8 45745 K BE(H,
R HMEARKKE. BMEARBKE=HM
BT IR BE(E /N 28 11 4% IR BEAA .

1.10 %# %4 # KM GraphPad Prism 6. 0 4k {4
AT G AR IR s R . & AN AF G R 4
Jit b 35 W MDA K . LDH F SOD 3 ¥ 2L & 41
MM SE AR IBKEHFAESM, Uats
TR, ZURIREAR B ECR R 2R O 250,
2 ) FE A 4 8500 5 L 4R B SNK-g R 50 o A P<<
0.05 2R A G FE L.

10 pmol-L7",
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2.1 BAM@maAER SXHALK, BEEAPAP
W BERE N, APAP 4 20 i A7 5 28 5k B AR e 1K
(P<<0.05), WKL MEEENHPZHIG, 5APAPH
Lb#, APAP+PZH 240 il A7 36 2R % i 75 (P<<
0.05), H 10 mmol-L " APAP+0.4g-L 'PZH#
MAAF G F e, W2, M PZHA A &K T
0.4 gL "B, H5XF M4, APAP+PZH 4l %}
T LO2 4 f A% R oW s . L3k 3.

x1 FFEFEAPAPIEG & HY A E R

Tab.1 Survival rates of cells in various groups after treated
with different doses of APAP (n=3)

Group A value(z=s) Survival rate(5/ %)
Control 1.000+0.100 100.00
APAP(mmol-L"")

2.5 0.890+0.068" 88.90°

5.0 0.88040.059" 87.51"

10.0 0.79040.060" 78.87"

20.0 0.57040.040" 56.97"

40.0 0.19040.011" 19.39"

F2 AFEFEPZHERESHIRAEER

Tab. 2 Survival rates of cells in various groups after treated
with different doses of PZH

(n=3)

Group A value (z45) Survival rate (/%)
Control 1.000+0.057 100.00
APAP+PZH

0.1g-L 'PZH 1.090+0.049 108.52

0.2 g'I,7I PZH 1.120+0.067 112.38

0.4 g'I,7l PZH 1.150+0.043 114.69
0.8g+L 'PZH 0.65040.053" 65.29"

"P<20.05 compared with control group.

2.2 BANm@mEHTERIL XA LRI EM
B, SRS, AR FUERE . K/NESE . APAPA
AMHESIZEEL, RAAR, AHARAIB TG 5, 20
Bt LI B Is/b . APAPH40.1, 0.2H10. 4 g1
PZH I W & 45 25 W B B Jm, 40 OB 2 . HE 5 4%

"P<C0.05 compared with control group.

#3 AFMNEPZHEEA 10 mmol-L ' APAPIEA)E & A4
MAER

Tab.3 Survival rates of cells in various groups after treated
with different doses of PZH with 10 mmol:L'APAP (2=3)

Group Avalue(z=+s)  Survival rate(/%)
Control 1.000£0.077 100.00
APAP 0.71040.032" 71.16°
APAP+0.1g-L"'PZH  0.770%0.037 76.75
APAP+0.2 g1 ' PZH 0.820+0.044% 81.70
APAP+0.4g-1.7' PZH 0.900+0.0214 90.30°
APAP+0.8g-1L ' PZH 0.400+0.026“ 40.00°

"P<0.05 compared with control group; ©P<0.05 compared with
APAP group.

APAPZI M W k3%, APAP+0.4 gL 'PZHA 5%
F 448 AL, 11 APAP+0.8 g- L' PZH 41 40 Jfid
FEEMHFERAI A R W B oGE . WK 1.

A': Control group; B: APAP group; C: APAP+0.1 g-1.7' PZH group; D: APAP+0.2 g-1.”' PZH group; E: APAP+

0.4 ¢-1.7' PZH group; F: APAP+0.8 g- L' PZH group.

B BB M T MES 4 102 41 ik BRI ( X< 200)
Fig. 1 Morphology of LOZ cells in various groups under inverted observed microscope (X 200)
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2.3 gakmpeAcEt S5XHALE, APAP4A
AU PH T B B T (P<<0.05); 5 APAPHA IL#,

10° 10t

PI
10

10!

10°

T .I
10 100 100 100 10 10" 100 100 100 10!
Anneexin V-FITC Anneexin V-FITC

Control APAP

APAP+0.4 g-L ' PZH 4 40 g 9 7° % B 8 % %
(P<<0.05). W23,

10
10*

10°

PI
10

10!

10" 10" 10% 10° 10* 10" 10" 10% 10° 10*
Anneexin V-FITC Anneexin V-FITC

APAP+0.4 gL ' PZH 0.4¢g-L 'PZH

B2 WA % H A0 M TR O

Fig. 2 Apoptosis of cells in various groups detected by flow cytometry

Apoptotic rate (17/%)

'P<C0.05 compared with control group; “P<0.05 compared
with APAP group.

B3 AR

Fig. 3 Apoptotic rates of cells in various groups

2.4 HZ4MmietiFk P MDA KF LA LDH #
SOD &H# 55X M4 ki, APAP 41 Bl
i MDA JK - #it LDH 3% ¥ 8 & 7+ /& (P<<0.05) ,
SOD iF M B FEME (P<<0.05); 5 APAP4ILEL,
APAP+0. 4 g-L ' PZH A 4 M L 3% 7 - MDA 7K
A LDH 36 ¥ 91 W %A% (P<<0.05), SOD &M &
T (P<<0.05); 1M 0.4 g-L ' PZH M 5 W
i MDA K- LA &% LDH F1 SOD i 1 5 % B8 41 e %5
S ITHE L (P>0.05), WiE4.
2.5 XA @i P ROSKFE 55X M4 H &,
APAP 41 i 41 ffg tf ROS /KB 8 7+ 75, APAP+
0.4 g-L ' PZH 4% APAP 21 ROS /K ¥ B AR, i
0.4 g-L ' PZHZ ROS /K 5 Xf B2 I AL o 25 5+
DL 4

#4 FUEAM EFWEH MDAKF UK LDH M SOD i A8 (LR JE
Tab.4 Change degrees of levels of MDA and activities of LDH and SOD in supernatants of cells in various groups

Group MDA LDH SOD
Control 1.000£0.012 1.000+0.043 1.000+0.033
APAP 1.920+0.180° 1.840+0.090° 0.740+0.035"
APAP+0.4 g-1. ' PZH 1.40040.033" 1.29040.071" 1.00040.110"

0.4g-L'PZH 1.4204+0.017

0.380£0.120 0.900£0.013

"P<C0.05 compared with control group; ~P<C0.05 compared with APAP group.

2.6 RBMAFmMAAH MMP SXFIRA LA, APAP
W E, A mBEHEIE, ZEaKOLE., 5
APAPH WL#, 4T PZH T HiG, 2056,
S AR R, R PZH T AT R0 APAP
T B MMP REAK, 38 1.02 20 i 2 A 14 B 1 e
Mo UL 5.

2.7 %4 1.02 @ f& F caspase-9. BAX . Bel-2 .
p-IKBa . p-P65.p-IKKR.IL-18.1L-6. TNF-a.p-PI3K
Fop-AKT Z G RZAKF SXTHALE, APAPY
LO2 40 il caspase-9 Fl BAX 5 1135 7K F B 8 7H 5
(P<<0.05),Bcl-2 8 ALK F IR (P<<0.05);
5 APAP# L, APAP+PZH 0.4 g-L '411.0241
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Control APAP

ROS
fluorescence
20 um

APAP+0.4 g-L™ ' PZH 0.4¢g-L 'PZH

20 pm 20 um

B4 KA ROS TG (FEHE)

Fig. 4 ROS fluorescence intensities in cells in various groups(Fluorescence probe)

DAPI
Control APAP
JC-1
aggregates ) ‘
% 20°pm
JC-1
monomers
20 um
DAPI

20 pum

<2

20.um

20 pm 20 pm

APAP+0.4 gL' PZH

-

0.4g-L"'PZH

20 pm 20 um

B5 A4 L0248 8 MMPIC-1 3 t#R4)
Fig. 5 MMP of LO2 cells in various groups(JC-1 fluorescence probe)

M Bel-285 H R B AKFEF R (P<<0.05), caspase-9
A BAX #E H#£ B KE B (P<<0.05). WLE 6,
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A Electrophoregram (Lane 1: Control group; Lane 2: APAP group; Lane 3: APAP+0.4 g-1.”' PZH group; Lane 4:0.4 g-L ' PZH
group) ; B—D: Histograms (B: Bcl-2; C: BAX; D: Caspase-9). "P<C0.05 compared with control group; “P<0.05 compared with APAP
group; “P<C0.05 compared with APAP+0.4 g- 1. ' PZH group.
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Fig. 6 A. Electrophoregram (A) and histograms(B—D) of expressions of Bel-2, caspase-9, and BAX proteins in 102

cells in various groups
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A Electrophoregram (Lane 1: Control group; Lane 2: APAP group; Lane 3: APAP-+0.4 g-1.”' PZH group; Lane 4:0.4 g-1.”' PZH
group) ; B—D: Histograms (B: p-IKBa; C:p-P65; D:p-IKKB). "P<(0.05 compared with control group; ~P<C0.05 compared with APAP
group; “P<C0.05 compared with APAP+0.4 g-L ' PZH group.
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Fig. 7 Electrophoregram (A) and histograms (B—D) of expressions of p-IKBa, p-P65, and p-IKKf proteins in 1.02

cells in various groups
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A: Electrophoregram (Lane 1: Control group; Lane 2: APAP group; Lane 3: APAP+0.4 g-1. ' PZH group; Lane 4:0.4 g-1.- ' PZH
group) ; B—D: Histograms (B: IL-18; C: IL-6; D: TNF-«). "P<C0.05 compared with control group; “P<C0.05 compared with APAP
group; “P<C0.05 compared with APAP+0.4 g-1.”" PZH group.
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Fig. 8 FElectrophoregram(A) and histograms(B—D) of expressions of IL-18,1L-6, and TNF-a proteins in L02 cells in

various groups
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A Electrophoregram (Lane 1: Control group; Lane 2: APAP group; Lane 3: APAP-+0.4 g-1."' PZH group; Lane 4:0.4 g-1.”' PZH
group) ; B—D:Histograms(B: p-AKT; C: p-PI3K). "P<C0.05 compared with control group; “P<<0.05 compared with APAP group; *P<<

0.05 compared with APAP+0.4 g-L~' PZH group.
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Fig. 9 Electrophoregram (A) and histograms (B—C) of expressions of p-PI3K and p-AKT proteins in L02 cells in

various groups
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