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T T e 28 A B ol 57 728 £ 5 0 R I R 1 5 A T AN A A H 5 SEIN 26O a2 1 R A W 20 M (Real-time PCR) il Apafl (E 2 H
(GSDME) Rl 1 W5 MR -1 45 2R & W 1(PARPL) it X 2 1§ ( Caspase ) -3 . Caspase-4 . Caspase-9 5k [l mRNA ik ; f e 5 ek
M Apafl % 35 ; & [ B B 35 ¥ (Western blot) 43 #f Apafl . GSDME ., PARP1 , Caspase-3 . Caspase-4, Caspase-9 ., 5 ] fi}
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Effect of Apafl-mediated Apoptosis/Pyroptosis on Lipid Deposition in Hepatocytes and

Intervention Effect of Ditantang

ZHU Jingxuan, SONG Nan, LIU Yu, DONG Yuanguang, JIA Lianqun’, PEI Yupeng
(Liaoning University of Traditional Chinese Medicine, Shenyang 110847, China)

[ Abstract] Objective: To investigate whether Ditantang (DTD) improves oleic acid (OA) -induced hepatic lipid
accumulation by regulating apoptosis/pyroptosis pathways mediated by apoptosis-related protein activator 1 (Apafl) sensing the
mitochondrial permeability transition pore (MPTP). Methods: HepG2 cells were treated with 800 pmol-L" OA to establish a
hepatocyte lipid accumulation model. The optimal intervention conditions for DTD-containing serum and the Apafl inhibitor
ZYZ488 were screened using the CCK-8 assay. HepG2 cells were divided into the following groups: NC group, OA group
(800 umol-L"), OA (800 umol-L") + serum control (SC, 10%) group, OA (800 umol-L") + DTD-containing serum (10% )
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group, and OA (800 pumol-L") + ZYZ488 (1 umol-L") group. Hepatic lipid accumulation was evaluated by Oil Red O staining
and measurement of triglyceride (TG) and non-esterified fatty acid (NEFA) levels. Calcein-AM and JC-1 fluorescence staining
were used to assess MPTP opening and mitochondrial membrane potential alterations. Flow cytometry was performed to determine
apoptotic and pyroptotic cell numbers. Real-time PCR was used to detect mRNA expression of Apafl, gasdermin E (GSDME) ,
poly (ADP-ribose) polymerase 1 (PARP1) , Caspase-3, Caspase-4, and Caspase-9. Immunofluorescence analysis was used to
assess Apafl expression. Western blot analysis was performed to evaluate protein expression of Apafl, GSDME, PARPI,
Caspase-3, Caspase-4, Caspase-9, cleaved-Caspase-3, and cleaved-Caspase-9. Results: DTD-containing serum significantly
reduced TG and NEFA levels in OA-induced HepG2 cells (P<0.01) and effectively mitigated intracellular lipid droplet
accumulation. DTD-containing serum inhibited excessive MPTP opening and mitochondrial membrane potential decline (P<0.01).
Meanwhile, DTD-containing serum downregulated key genes and proteins in Apafl-mediated apoptosis (Caspase-9/Caspase-3/
PARP1) and pyroptosis (Caspase-4/Caspase-3/GSDME) pathways (P<0.05) , with effects comparable to those of ZYZ488.

Conclusion: DTD improves hepatic lipid accumulation by inhibiting Apafl-sensed MPTP-mediated apoptosis and pyroptosis

pathways.
[Keywords]
permeability transition pore (MPTP) ; apoptosis; pyroptosis

AR5 HH 56 g U5 2 I (MAFLD) 2 5% o 4 Bk 18
PR 1) 32 SR A IRAT N 2% ) A s R e 42 Bk
I 33% N 1, I Bk I A DG I A i A AE T 1Y H
B RY JEIR BE UR = MAFLD 9 % 0 95 B4
fiE, KR AEPLH S T PR e Ot A B IR
PR o AR T, RS BT DT AR Y & A % e
50 M AR P A T WA O Herh A i i T
BT R RUIRUF A M SE T2 2 —1 dokr
A 3B PEFE 4 FL (MPTP) 1 555 I B2 fh & JHT- 40 it
PR T 5 AR T G B BRI R TR O 1
(Apafl) 1 Sy 2 b 1 B0 T 3 B% 09 4% O 1% 84 L 7T e
LR AT R S R X 2 R AR TR A B e
2R A 375 M A 45 (MPT) AT figh & 28 40 12 1%, 5
i AR (9 1T /MA [ Apafl /it K & 1 (Caspase) -9 [JE
&, PR i801% K i Caspase-3 LAiE S 40 i 7 -1 1k
b, MPT ik BE4© 5 Apafl 5 Caspase-4 45 &, & Al £
T /MA S & ) 1T 400G E 46 11 (GSDME) 4 113l f#%
PLGI & A0 MR T2 3K b 38 SUXT IS 2 A5 0 4 B
1 i BT AR B R A L AR IR AR . h 2iE
Z W0 2 R 2 iR A U [ O 4R TR 0 I A o
TR v e LA 1 A 2L A 4 A AT T R e R R
i B 1 25 A R 3R IR A i E O R B R
DR IT IENERR B OB g 5w e A Y K
R AURCHERR ), Mk E K% EM
BORGLL S A NS B H A B
PO LI 3730/ RS R el R AR 37371 L NN
S REN B Re I T R A . R
7 BE A5 38 i Apafl B MPT A 4l 1T/ 1 &
P ok 35 20 6L g o O AR A 4R R e R Rl . S
F Ut A W57 2 T Apafl JB A MPT A5 4i i 7 7/
TR OCHEAER , B AR R 7 2 6 i o iz ik 18
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lipid deposition in hepatocytes; Ditantang; apoptosis-related protein activator 1 (Apafl) ; mitochondrial

S I AN g R R . AR S T R A BT I B iR
R AE R 2R 3 T AL ook Sy LI PR FH 2 43t
T Ry R ST R AE AR A B A R A (B S R
1

1.1 48 A9 40 M2 (HepG2) 4 i bk 1 A [F
P2 e 240 M & (4 B H %45 4 SCSP-510) , &R 2 5
SIE R FIa 2505 .

1.2 ¥ 10 2 HEME SD KR, 6~8 J& #4 , 1& F #
180~220 g, M { i TR AW H AR KA A RAE,
4 M IE S SCXK (11 )2020-0001, K BT 1L 7 A
2 K 2% S0 ol BE R BR B R 43 B ) g% [
(22+1) °C & J¥ (50+5)% . 12 h/12 h W7 15 J& 9] 58 #%
PTEI ], H B TOK .

1.3 e KEMEFMERSSLTHEAKR
2 S0 B AR 2R 2 M O E (A8 B 1 5
21000042021070)

1.4 A MEM 555 G 4 13 (FBS) | JBE B
B 1% h 22 pf U (PBS) (b 5% 38 WL 36 40 i £ R A BR A
Ao, 5 4 4 CGM114.06, SA301.02. V.,
CPT101.02, CBS101.05) ; 41 fifl ¥4 58 5 3% 4 4
(CCK-8) i 7 (b 3t = A B2 A R A Al 385
BS350B) ; Apafl # il #| (zvz488, £ [
MedChemExpress 2 & , 5% 5 HY-100472) ; i B2
(OA, g BT Hr T A LB e A IR A WL 48 %
00108485) ; Jif# 1 fig i R (NEFA) . H il =R (TG) ik
) (Rt e A TR 95 BT, 5% 543 501 oA A042-
1-1 A110-1-1) ; T Y& T & (H Marker , JH1 21 O Yt 4
R & A A R -1 (TL-18) 35 & . 11 4f i Ay
2 -18(IL-18) il 50 & (b s R R A R A, 5%
S %] & PR1910. G1262. SEKH-0002, SEKH-
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0028) ; UltraSYBR Mixture, HiFiScript gDNA
Removal RTMasterMix ( VT. 7 B iy 1 228 4= Wy Bl 35 B
By A BR A F L 5245 20 51 CW2601M . CW2582M ) 5
20 A 35 P T e FL ARG I 3R B L A 9 9 O B A
W o S R A - RN A T i 9 i H Yk (SDS-
PAGE) % H L FEZE ol (5 ) AR W5 4 ( LW 3 =
KA B By A7 BR A A, 485 43 51 2 €2009S .
P0260.P0015 . P0216) 5 28 H A I ey {37 4G I 3K 551 &2
(JC-1, I IUB St F5 A= ) BB ey A5 IR A |, 38 5
E-CK-A301) ;85 U (cleaved) Caspase-3.GSDME ,
Caspase-9 2 ot [E PR (B = JE AP H AR AR A
", B85 20 9 4 19677-1-AP . 13075-1-AP . 10380-1-
AP) ; Caspase-3 . cleaved Caspase-9 ., Caspase-4 & ¥,
PR (RG2S AR R R A BRA AL B8 4
51 T40044 . TA5240 . TA5130) ; Apafl £ 3 [ 4 74
(R Z R B YR A BRA | L 525 A0751) 3 5
JRAF B R - B R A 1 (PARPL) £ 7 B B i (R
D8 Y TRABRAE, 525 PB9309) ; HLIK 2%
R (B3R 15 FL AR [ A B 3 15 (Western blot) Tl
il B¢ .S-TRANS PH#% 2% W .S-TRANS B 2% v il
CH AR A DR A BR A A, 5845 4351 2 BRO0O1-
02.F15412MGel . BR0007-01 . BR0008-01) ; — ¥
PR (R TR R AR A BR A AL 9845 G2025) 5
4", 6- " JpkJE-2- 2R L0 W (DAPT) Y (A 1 98 Ak 2
K6 (ECL) W53 W VR 2 it vk (BCA) 2 (1l
K7 & (BN o 78 A W BB BR A AL 1845 4 R
FD8396 .FD8020 .FD2001) .

1.5 Y #% Mini Protean Tetra Cell Y Hi ¥k fif |
PowerPac Basic 28 Hi, 3k {¢ . T100 Thermal Cycler % %
5 SR ANAY L ZOE AL 98kt W e (35 B SR A i B 2
7 A BR A ) Infite M200PRO % g 4 X ( Fi 1
Tecan /s ) ) ;FW6-6 %I S-TRANS i3 22 3 18 2 4%
ERAS AR A W) B A BRZS \) )  Megafuge 8R
AU 250 HL L T100 6 B 3R A Wi 5% =X s i (PCR) 9™
HEAES (22 E TR ER C /R B A F] ) 55200 BUAL 2R K
e AR Z g (1 R BE R A FR 2 W] ) s ND5000 7
AR A% R 2 1A K6 A NanoDrop (Jt 5T 1 & 50 4B )
HEARAWRAF).

2 FHik

2.1 AR5 HepG2 413 7 T MEM 5%
SRR b (& 15%FBS) , K 5% & F 4 37 °C,
5%CO,. 440 2k K F 90% I 4 B ik gk 17 & 4% 8
It BT RIFEMA A B 1 mL {4 4k 2 min, Fifi
S OASE AR FE R 2 mL L& kR . B

(1000 r-min", 2 min, .04 209 mm) 7 £ LG
PR A DTTE , o8 2 5R 2 | mL B A DL e,
Fie 122 (9 L AT A 4K
22 WK EHME RS SN ERTERE M
Jei o 2 A 3R TR 3 AT AN R A5 IR i 1 U 8 1 E
H(0.74 g-d"), B H RS 1R ELLHER 7d. 7d
JERBER R, & ES MR . MEFE 1 h)E, &
L>(3 000 remin”, 10 min, &[> 4 85 mm, [ A ),
I 1 B T 56 °CE & 30 min LI £ R AME , &5
0.22 pm i JE AR L PEAS B 25 MY -
2.3 CCK-8tuill4nffuih /3 #4&:fL 5x10° 4> HepG2
S Jf 22 Tl 22 96 LA, 17 4H JfL NG BE S, 43 00 T LA [F]
e E B OA IR 7 % 245 1T X ZY 2488 43 5l T 1
12.24 48 h, HEFLIMA &H CCK-8 10 pL 53 Al K
IR 90 pL,37 °C %M F i & 30 min, T 450 nm J%
KT ROt B A, AN T = (A Ay )/
(Agyss=A 5)x100%.
24 kW E TG K 4% &AL 1.2x10° 4
HepG2 4 Jl 422 F 2 24 £L A , 1 240 B 005 BE )5, 3 LAAH
BT, 43 R A (4L AR (OA 41) 45 1 Il i 41
(OA+SCH) KK 7 4 (OA+DTD 4 ) ,ZYZ488 41
(OA+ZYZ488 4 ). OA 4T L) 800 umol-L"' OA +
i 24 h; SC 41T LA 800 umol-L'OA 5 10% =5 [ Ifil.
HECA T 724 h; DTD 41 T Lk 800 umol-L' OA 5
10% R & 25 TG Bk & T 1 24 h )5, B4 i 15 5%
W WEAS AL RELSHEARSL. &AL bR
FLBEAR L 2 5 A ZE 1 K 2.5 WL bR 2.5 pL .
FFMFEA 2.5 nL 5 TG AW TA/E W 250 L . 37 °C
ZME T E 10 min, T 500 nm 3K T A6 4.
TG & &=(4 psn=A i)/ (A=A i) XC oo
2.5 MmN E NEFA KSF 34 L 1.2x10° 4~
HepG2 41 Jitd £z F 25 24 FL A, 1¢ 240 i 05 BE )5, 3 LAAH
BT, A m) b B s (AL AR EFL SRR AL
25 H AL A ZE 8 7K 200 wL (28 ik 500 pL 4 57
TAEW 1 mL 5 =50 W %E 4 mL; b v £L I A A4 2
B 7§ 200 L 2% w500 wL AR5 TR 1 mL
5 =AW B 4 mL; FEA LI ARF AL A 200 wL 22
T 500 L R TAEW 1 mL 5 =& W% 4 mL.
T2 HE 2 min, 3 500 remin™ .0, 10 min J5 W HE T
JZ W 2 mL A A 45 0.25 mL #E 4T B A, IR
A1)6 , #E 2 min, T 440 nm K R EE A,
NEFA & =4y A s )/ (A pn=A s ) XC e
2.6 ML OYett  FEAEFL 1.2x10°4 HepG2 4 g 4%
Tl 25 24 FLAR , 15 40 B IUS BE J5 T AAH . 19, 40 4L ]
. 3 .
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o WAL O Y B1:B2=3:2 LI BL il , TR & )5
10 min, 8 T U8 . AR IR &l 4 O [E
JE WAL FE 20 min, ZE 1 K IR UE 2 1K, 60% S 75 B2 AE
20 s. il J5 40 M AR UK 28 o TBE TR AT O Y Yk {6
20 min, 60% S N B 2 Pk 20 s, Mayer /5 K % & 4
2 min, K¥E 3G, A O Z WK IFHE 1 min, w5
DAZE IR /K 7 55 20, B AR UL SR .

2.7 RNA # U 5 Real-time PCR ¥l TRIzol 3
& B HepG2 40 it RNA, ff f HiFiScript gDNA
Removal RTMasterMix i 5] & 5 i, RNA J #% 5
N, {8 Fl UltraSYBR Mixture izt 71 £ 5% i RNA 4" 34
FCRE, A% 4 BUE B i E . RNAY IR P T
95 °C T A ¥ 10 min; 95 °CAE 4 155,60 °CiR K 60 s,
PEAT 40 MR R . 38 3 20996 3 mRNA (1A 4 %
bey TR 7/ D5 2 1| IS WG SR /i 2 A

*x1 3lHF5
Table 1 Primer sequences
519 JPA(57-3") K /bp

Apafl [-9# AGGAAAAAGTAAGAAATGAGCCCAC 25
Tiif TGTCCTTACACTGGAAGAAGAGA 23

GSDME i CACACTGTGCCACTTGCTTC 20
T GTCAGCTGAGGCAAACAAGC 20

PARPI  Lif GCCCTAAAGGCTCAGAACGA 20
T CTACTCGGTCCAAGATCGCC 20

Caspase-3 |1if ACTCCACAGCACCTGGTTAT 20
T TCTGTTGCCACCTTTCGGTT 20

Caspase-4 _[}if TGGTGGAACAAAATGTACTGAACTG 25

T GCCTCCATATTCGGATGAGCTTT 23
Caspase-9 _[}if CGGCTGGTGGAAGAGCTG 18
Fiff AGCCTGCCCGCTGGATG 17
GAPDH il CACCATCTTCCAGGAGCGAG 20
T TGATGACCCTTTTGGCTCCC 20

2.8 POGIE WA LR I E i M AL AR R
L 1.2x10° > HepG2 4 Jifd 43 Fh 2= 24 LA, 75 4H g
BEJG 7 LA T80, 4l b 3r 2 W,
IxPBS{H VEAH AL 1 UK o L0 A S 1 4% 3 £ Tk 4R
H i (Calcein AM) 500 wL 4 (09 5 % 6 I K T 4E
W, T 37 °CE& T E 40 min, 45 fL A 37 °CHi
PRy BL Al B 5% 4L 500 WL, 37 °C 4 T E 30 min.
PBS ¥ 2 K Ji , DAPL# 0 F 5 min, PBS ¥k 4 IR )5
i RO W 2% G (8 R

2.9 BEO6 VR W 5L R IR R L AL Ak % g AL
1.2x10° 4> HepG2 4l g £ #h & 24 L AR , 17 41 fifg U5 BE

. 4 .

Ja . T UAH RN i, 43 2 8] 1o 1xJC-1 Assay Buffer
HUEAIME 1R, AL A JC-1 T AE# 400 pL, F
37 °C4AF F 9T 20 min, 1xJC-1 Assay Buffer i§ ¥
Y Bl 1 YK, DAPL#E G F 5 min, PBS ¥ 4 5 Bi o
PUE - SANCNNE 3RS ot i

2,10 R T G WL EE I A0 Apafl £ ik % &AL
1.2x10° 4~ HepG2 4 ifd $2 F 22 24 L A , 15 20 Jifd W05 B
Ja . U R T, I b dHE LR 4% 2 R
[ 2 15 min J5 , ] 1xPBS YE¥% 3K . 0.5% Triton X-
100 = il b # 20 min #F 17 4 il 3 3% /5 , PBS ¥t %
3. B W E IR B 20 min J5 L 0 AR B S By
Apafl(1:100),4 °CWH K . PBST UL 3 KA,
S N DAPI Y% 5 min, PBST VL& 4 1K, Bk
W E% 3 (0, 5 iR i

2.1 FLRMAES (LDH) W & Wi iG 57 1Ig
W, 4 000 r-min” B .L» 5 min, %5 H AL ATA B ZE K
20 wL M2 3 T 2% ol 20 L A AE L I A 3UZE K
4 L .0.2 mmol- L™ P iR 4 bR HEWE 16 wL S 5 5 92
O 20 L i FLo A RE AR 16 L 3 T 2% v R
20 wL M W 1 % W 4 pL; X7 B8 L m A B 2% Ik
4 pL FEA 16 WL M BE i 22 vf il 20 Lo At )S 5%
BRIEGIRSFANEY), T 37 CHH 15 min, K5
BALIA 2, 4- 2R BRI W 20 pL, FRIRIR A S
T 37 CH4k 2 H 15 min, Z J5 il A 0.4 mol-L"
NaOH # ¥ 200 pL, & 2) J5 % it # & 5 min, T
440 nm P A AL E LB 4.

212 R UK I 40 A TS S T K 45 A A0 i
4 000 r-min” &0 5 min J5 JCHE /N0 W BR B H
PBS ¥k % 40 i 2 Y%, 4 000 r-min” B .0> 5 min Y 5 40
Ji, /N0 W B L%, 5% B PBS 24 50 L, 45 41 M A
i i A Binding Buffer 500 pL %% 4% #2400 . SN
A BB A V-5 5 R 2% Ot F (AnnexinV-FITC)
5 WLiE2) )5, 0 A Propidium Iodide 5 WL, iR %) . &
T ke EIE 1S min Bl R AT O 20RO

2.13 i HK A s W B B (ELISA) A I 40 A
IL-18 1L-18 45 F5 T 42 i [ F- /K °F e 4 400 il 15 5%
FE W ,4 000 remin” B0 10 mine 1< P8R I GBS
Bz 30 s G FARPEWOITFIN T, EE 21k brifEffL .=
F1AL A 25 L6 B 5 0 B T o R o S B TR 2L
FFIAEAS 100 pL, % IR % B% F 120 min, 7 %
VR AW T . AR ) R AR T AR
100 wL, % IR % & 60 min, F 8 IK , 2 3%
4,01 MATEZ G 100 WL, ERIRG G
30 min, FEPURIK, EE R 4K, T. MARG
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e 3,37,5,5 -0 LI K i (TMB) 100 L, 2 i
O A 15 ming ST A2 1R W 50 L, 7E 630 nm J%
KRR A,
2.14  Western blot & Il #H ¢ () & 1 R 3k 20 g I
BEJ& 7 LAAH I 100 24 ho T 55 25 11 410 a1 7500 9 7
S 4 DT UE T (RIPA) 2R 1 24 WL, 8 V0B 7 1
J& ,14 000 r-min” B0 15 min, L B, HEHKESR
BCA EW & 5 #8511 58— B Ry [a] — MR B2, A
5xLoading Buffer & # 5 min ffi 5 (2 PE . f4L FAE
% 11 30 wg 4T SDS-PAGE HL Uk , ¢ T %5 % & (A 5%
ENZE B w8 &M (PVDF) B . 5% it B 15 %5 £ 4]
1 h, 1xTBST ¥ % 3 ¥ (&K 10 min) . 43 %I P
Apafl (1: 800) . GSDME (1: 5 000) . PARPI
(1:1000) ,Caspase-3(1:800) ,Caspase-4(1:1 000) ,
Caspase-9(1: 800) . cleaved Caspase-3(1:1 000) Fl
cleaved Caspase-9(1:1 000)—$T TAEW ,4 °CIF & it
o IxTBSTER G, =B H 4 1 h, IxXTBST i
W3 i ECL f 52 Wi M8 G A I 4571 IR FEAE .
215 BdEsrbr RS EL 3, BiE St
43 8 Fl F GraphPad Prism 10.0 %044, X 5 4 #6 46 H:
TEASME S 7 2255 1, TE 25 43 A BCHs 1 41 8] He R
one-way ANOVA K 5 , A iz A IE 25 70 A 18 £ s %
Mann-Whitney £ %% . 45 DL ¥ + s /K5, P<0.05 1A
FzEFEA SR L
3 &8
3.1 O[] e B/ ] OA X HepG2 41 M 3% 7 1) 5% i
TE K S T8l e FE OA T 1 HepG2 41 il 12,24,
48 hJ5 , i i3 CCK-8 M| 72 OA X HepG2 4l it 7if 11 1Y
e 25 PR 52 A I #, OA 400~100 pmol- L
e B 2H (% HepG2 4t i1 1% J) b 2 AR (P<0.01) . Fifi
#F OA ¥ BE W TH v, Hep G2 41 i 3% 1 3 i F&AIG , W
# 2. 800 pwmol- L' V& JZ () OA 1EH] 24 hish, 41 M 1%
FIHEIT 50% , (R BEHX 800 wmol - L #& B A OA 1
24 Wl TR 8505

F2 OAXtHepG2HHFIE MR M (x+s,n=6)
Table 2 Effect of OA on viability of HepG2 cells (x£s,n=6)

3.2 UN[RDVR /B [B) V58 7 % 2 1l T X Hep G2 41 it
TG IS kB R O R vk B 98 1 & 2 1T
T HepG2 40 i 12,24 .48 h )7 , 18 3F CCK-8 il /& %
P51 T 25 18 X HepG2 41 i 76 F1 (9 52 i, 45 S 4 7R
525 A LB, BRI 25 G 5%~15% 1A L5k
ZH 1% HepG2 4l Jfl 1% J7 Wb 2 R AR (P<0.01) . Fifi & %
RV T 24 10T Vi BE T2 = Hep G2 41 i 1% ) % ¥
FEAR, W2 3. 10% 1R FR 40 B & 98 ¥ 7 29 15 A
FH 24 hi, 403G 774238 50% , PR 1 398 B 10% 4 2
SRR S A ITEE ] 24 h I TR 2L 58 50
£3 EEHAHMFBEN HepG2 AETE NI (X£s5,1=6)

Table 3 Effect of DTD containing serum on viability of HepG2

cells (x+s,n=6)

UM F1 /%
215 W /%
12h 24 h 48 h
EEE 99.19+5.38 99.99+4.25  100.16+5.20
DTD 4 5 88.2442.12"  84.87+3.92"  69.23+8.79"
10 80.04+5.11"  57.83+3.59"  48.35+4.46"
15 78.19+6.43"  46.74+5.21Y  37.13+0.95"

3.3 R[FMREEIRIR 1 & 25 1055 X HepG2 41 il TG 5
NEFA 7KV 520 356 8 R FHAS [ v BE 1) 25 11 00 7
AR S 25 0% T T HepG2 40 1 24 h i , i 3 L
3 W A2 U 98 % 24 L% X HepG2 41 il TG 5
NEFA K-V 520, 25 SR 487K, 5 25 LA i, A 2
TG 5 NEFA /K F i 3 J+ & (P<0.01) . 5 OA+SCH
FeAs, 10% 1 15% 4 ¥ OA+DTD 41 TG 5 NEFA /K-
2 AR (P<0.01) , 10% Mk BE (48 17 2 24 13 AV
HepG2 4l fitd 24 h i} TG 5 NEFA /K451, W& 4.
3.4 K[A ¥ FE/IF R] ZY 2488 % HepG2 40 ML 1% /1 1Y
M BEPESR R [ MR ZYZ488 T ¥ HepG2 4l iy
R4 BEFHAHMEX HepG2 4B TG 5 NEFA 7k F § % 1
(x+s,n=6)

Table 4 Effect of DTD containing serum on TG and NEFA levels
in HepG2 cells (x+s,n=6)

15 W/ AHTE F1/%
pmol- L 12h 24h 48 h
25 H4l 99.15+6.46 99.65+10.71  100.16%5.20
OA 4 400 96.21+5.63 83.70+2.79"  61.44+6.17"
600 81.79+7.69"  72.02+6.05"  44.28+4.38"
800 75.16+5.07"  57.53+2.91"  35.25+1.89"
1000 65.31+7.43"  31.8545.11"  22.05+0.89"

251 e /% TG/mmol- g’ NEFA/pmol-L"
= A 0.08+0.01 68.81+12.73
H 20 2 0.30+0.03" 429.83+6.39"
OA+SCH 5 0.29:£0.02 415.57+25.25
10 0.29+0.02 423.33+24.94
15 0.30+0.03 426.26+18.59

OA+DTD 4 5 0.28+0.01 233.27+27.12%

10 0.12+0.01% 101.74+15.74%

15 0.16+0.03” 231.59+16.13%

T 5% U A VP<0.01(F 3 FIFE 5 )

T 52 T E "V P<0.01; 5 OA+SC 4L %2 P<0.01
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12.24 .48 h )7 , i 3F CCK-8 1l 5E ZYZ488 %I HepG2
G s A R 5 A E, 0.1~
10 pmol-L"ZYZ488 ¥ & 41 1) HepG2 41 it 1 11 & 3%
AL (P<0.01) . Bl & ZYZ488 Wk & & #i I+ &
HepG2 4 i i J1 2 Wi AR, W2 5. 1 wmol- L' ¥ FF
1) ZYZ488 1 1 24 h B, 4 JfL i T 45238 50% , [N L 16
BU 1 wmol- L' ¥ J& i 2YZ488 1 i 24 h Jil T )5 &2
3.5 RV 2 I X Hep G2 41 g g 5 17T AL 1Y 5%
W 5as HA B, OA 44 TG 55 NEFA /K °F i # 7t
K5 AEREZYZ488 %t HepG2 A BEiE BRI (X+s,n=6)

Table 5 Effect of different concentrations of ZYZ488 on viability
of HepG2 cells (x+s,n=6)

5 (P<0.01) , H HepG2 JIF- 41l L P4 iR 7% BH & 2 8L, 42
718 I B 0 BN 4 M 3 A R B 5 5 OA 2H L #, OA+
ZYZ488 2l TG 5 NEFA /K i 2 %L (P<0.01) , Jif
4 L P B TR DT AR B IR S L HR R ZY Z488 A i 3
il HepG2 4 My fig B DL AR ; 1 5 OA 4 L 45, SC 41 A48
25 TG i S, B R A5 I I 6T JH 48 A A
DL E A ;5 OA+SC 4 L4, OA+DTD 4
HepG2 4 fifl TG 55 NEFA /K V¥ i 3 FE % (P<0.01),
JH 4 B P g R AR ] ek B R IR 1 2 IS
AR E D6 HepG2 4 i fig B it A . WLk 6 &l 1.

F6 HEEHIERTE HepG2 Bl TG 5 NEFA 7k 89 511

(x+s,n=3)

Table 6 Effect of DTD on TG and NEFA levels in HepG2 cells

e jie YN HTE 7 /% with lipid deposition (x+s,n=3)
2 51 .
/umol-L! 12h 24h 48h 2 5 e iz TG/mmol-g"  NEFA/wmol-L"
25 141 104.84+4.27 100.88+6.44 100.98+7.63 23 4 0.070.00 68.81+12.73
ZYZA88 4 0.1 92.10+3.16"  83.33+1.79" 35.45+11.27" OA 4l 0.29+0.03" 450.81+36.69"
0.5 82.06+5.39" 72.35+4.07" 16.24+2.03" OA+SCHL 10% 0.29+0.01 442 84+36.47
1) 1) 1)
1 81.68£4.677 56.60+5.18 1159221 OA+DTD 41 10% 0.12£0.01 101.74+15.747
1) 1) 1)
2.5 76.79+3.51" 48.92+2.23"  9.56+2.58 OA+ZYZA88 4L 1 pmol-L" 0.08£0.02 76.57435.78%
5 73.37+4.18" 43.77£2.48" 10.65+3.14" = N
52 [ R VP<0.01; 5 OA 4 %2 P<0.01; 5 OA+SC
1) 1) 1)
10 66.22+6.78" 37.97+3.56"  4.84+2.71 AL LAY P<0.01(£ 7-£ 11 % 13 [)
4 ',.!; i‘ ;; '\_ ¥
® ':“’a-? ﬂ i
r B B p * %"
e $ s \..&w e
P *,\‘., @ ? @ . F
»e® s & s
P avasat &
A B D E

E1 &ZiZH3TOAFESH HepG2 M AE B R E AR (WLL O, Scale bar=100 pum)
Fig. 1 Effect of DTD on lipid droplet aggregation in HepG2 cells induced by OA (Oil Red O, Scale bar=100 um)

3.6 VR PE & M T R I VT B HepG2 41 i
MPTP A SE M 525 4L I HR, OA A 4 (5.5
B EFEAK (P<0.01) , 42 7% MPTP i E JF i ; 5 OA 41
A, OA+ZY Z488 41 4% {4 5 1 3 F 1 (P<0.01) ,
$&75 MPTP 192k B2 1% DLk 3 5 1 5 OA 4 Lk %,
SC ARk 25 5 T Ge 1T 88 S0, /R 28 1 1L 7 X6 JHF 41
JiL ) MPTP & B I i T sk 38 76 3 5 OA+SC 41 1t
3, OA+DTD 41 &% {4 5 5% i 3 F+ =5 (P<0.01) , # R
MPTP ()3 B3 Ak . W2 %7,

3.7 IR T 24 I X g 5T AR HepG2 4 it 45k
MR EL A7 (R BE T JC-1 B 28 D' 4 M B A v A7 4
vk« AL AR L IC-1 DL 2 AR IE X AE 4k
AL T e 5 AL O IR L A SR AR L IC-1 2
RS 1 Ry BRLAR S EAR TR AR kP AT 4%

. 6 .

BN A8 Ak AT R R O A B RS . AR 5 4
BWIR, 52 H A L, OA 41 21 (5,56 Ot i 3 AR
(P<0.01) , &% 4,50 8. 2% 7+ 5 (P<0.01) , #2718 JC-1
i 22 BRI 70 Oy BR Y U A7 A8 T SR R 5L o v, 2k
LA 5 H A7 A 5 55 OA ZH H 48, OA+ZY Z488 4H 41
5% %6 B T @ (P<0.01) , 4 {5, 5¢ )t i % [ AR
(P<0.01) ,#27R JC-1 W B 56 42 g 2 R AR TE A7 AE
TR R T v, b R I LA TR 5 TS OA 4 L
L, SCA AL 25 7 G2 B S, 3R 25 (1 It 3 X
JFF 4410 28 A IS H A7 G 4035 4 T s 5 OA+SC 41 L
, OA+DTD 4 21 4, 9% % i 2 F+ 1= (P<0.01) , 4% (4
PR FH PR (P<0.01) , /R JC-1 h B FE A8 £
RN | W ol RS TR NE STl RIS R R U | R A
L ULE 3 K8,
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2 EREKZN OAFE S A HepG2 AR MPTP HIZME (Calcein AM ¢ SGHREN YL {5, Scale bar=100 pum)
Fig. 2 Effect of DTD on MPTP in HepG2 cells induced by OA (Calcein AM Fluorescent Probe Staining, Scale bar=100 pwm)

Calcein AM+COCI,

Merge

R7T EEHX OAFESH HepG2 A MPTP IS (x+s,n=3) #=8 EFKFX OAFEFA HepG2 ARLLAEIE B AIMIEMNE (¥ + 5,n=3)

Table 7 Effect of DTD on MPTP in HepG2 cells induced by OA Table 8 Effect of DTD on mitochondrial membrane potential in

HepG2 cells induced by OA (x+s5,n=3)

(X+s,n=3)
20 51 e B 5 219 W SESFHTOLERE L6 TR
2 H U 118.69+2.94 2 H AU 18.61+3.93 190.18+2.42
OA A 63.54+1.90" OA#] 134.92+3.88" 104.76+2.32"
OA+SC 4] 10% 63.16+2.43 OA+SCHH 10% 134.48+4.51 106.47+2.82
OA+DTD 4 10% 82.75+1.51% OA+DTD #H 10% 66.12+1.51% 167.13+5.39%
OA+ZYZ488 4 1 pmol-L" 94.27+3.39% OA+ZYZ4884] 1 pmol-L" 56.04+4.19% 166.91+0.95%

3.8 BHEGFZMIEX IR T HepG2 41 fifd LDH & R 525 H4 i, OA 4 LDH /K- 8 # T &

DAPI

JC-1

Monomers

JC-1
Aggregates

Merge

C D

B3 &EiF3 OAFSH HepG2 AR RI KRB GRS ME (JC-1 564K 4 YL {0, Scale bar=100 pm)
Fig.3 Effect of DTD on mitochondrial membrane potential in HepG2 cells induced by OA (JC-1 Fluorescent Probe Staining, Scale bar=100 wm)
7.
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(P<0.01);5 OA#H H# ,0A+Z2YZ488 4H LDH /K - i
HREIL, 2R A ST L (P<0.01) ;15 OA 4l
BL,SCHAM 2 R G2 L 5 OA+SC AL b,
OA+DTD 4 HepG2 4 il LDH /K V- it FHR# MK, 22 5+
it L (P<0.01). WL#9,

R FEEHNOAFSHI HepG2 4B LDH /K FRIEIE (X £ 5,n=3)
Table 9 Effect of DTD on level of LDH in HepG2 cells induced by

5, OA+ZYZ488 41 IL-18 5 IL-18 /K F i 2 & 1%
(P<0.01) ;1M 5 OA 41 F4¢ , SC 41 28 1k 22 5+ K 4 it
;5 OA+SC YL 4, OA+DTD 41 HepG2 41l il
IL-18 5 IL-18 /K *F # & 2 F& {1k (P<0.01) . W
%10,

F10 KHEFHW OAFE S HepG2 B IL-18 5 IL-18 7k T B 821

(x+s,n=3)

Table 10 Effect of DTD on level of IL-18and IL-18 in HepG2 cells

OA (X+5,n=3)

253 e i LDH/U-L"
sk 14.55+5.07
OA % 125.70+1.90"
OA+SC#H 10% 123.300.79
OA+DTD 41 10% 88.07+3.60%
OA+ZYZ488 4 1 wmol-L"! 87.90+1.67%

3.9 IR N X AR BT Hep G2 40 il 1~ /48
TR 524, OA i T 5T 414k
H i E T, 22585024 X(P<0.01); 5 0A 4L
B ,OA+ZYZASS A YA T- HAET- ik H W & FRAIL, 22
A G E R L (P<0.01) 511 5 OA 4l He 4, SC 41748
k25 G5 ;5 OA+SC A L ,0A+DTD
20 HepG2 ML T- S AR T- 40 M 25 B 24 W E FEAR, 25 57
BT ERE L (P<0.01) . DLIE5E T RRBHInA

3.10 7 & 2y AL B X IR B U0 A HepG2 41 i
IL-18 5 IL-18 /K- 1y 52 M 525 20 i, OA 4
IL-18 5 IL-18 /K °F i & F+ & (P<0.01) ; 5 OA A L

DAPI

Apafl

Merge

| ...

4 EBEFHI OABFSH HepG2 41 A Apafl Fik

induced by OA (x+s,n=3) ng-L"
21 5 e g IL-18 IL-18
ek 36.27+0.971  583.91+3.28
OA 4] 56.84+2.29"  966.09+3.62"
OA+SCHH 10% 56.93+1.56 963.61+2.92
OA+DTD 4 10% 47.70£0.75>  859.67+3.44%
OA+ZYZ488 41 1 wmol- L™ 41.26+1.04*  819.76+3.94”

301 %P I & 25 N5 X AR DT AR HepG2 41 i
Apafl RIKHYFE W 525 F4 K, OA 4 4% (12t
2 T (P<0.01) , $2 78 B8 BT T R 41 M Apafl 38
KR ETE ;S OAL LA, OA+ZYZ488 4 4% (4 %¢
6 3 PRI (P<0.01) , 4875 ZYZ488 #l il T A S Uit
U 40 i Apafl 63k ;1M 5 OA 41 Lb A, SC 4 A8 fb 22
SETCGE T2 7 S0, R 25 I A 5 0 R 4 it
Apafl FIE TN ;5 OA+SCH % ,0A+DTD A
230,98 6 i FEAR (P<0.01) ,$275 DTD # ] T J% 5
DRI 40 Ml Apafl i3RIk, LK 4 3 11,

B (HupE Pk, Scale bar=100 pm)

Fig. 4 Effect of DTD on Apafl expression in HepG?2 cells induced by OA (IF, Scale bar=100 wm)

3.2 F A 2 AL W IR DT A HepG2 40 i
Apafl J&FI MPT v 40 i 8 T OGP sz e 5
. 8 .

25 H 4 b 8, OA 4l Apafl, Caspase-9 ., Caspase-3 .
PARP1 JE [ 5 2 FHT 235 i 3 7t (P<0.01) , 2
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R 11 RIEFI OAE S8 HepG2 48} Apafl RIZEHIE I (3,
n=3)
Table 11  Effect of DTD on Apafl expression in HepG2 cells

induced by OA (x+s,n=3)

415 e 1 5 ik
A 23.86+2.57
OAH 127.60+5.30"
OA+SC# 10% 126.09+3.60
OA+DTD 41 10% 48.29+1.83%
OA+ZYZ488 41 1 wmol-L"! 37.83+2.17%

7 G BT FRURT 40 i Apafl B MPT 4 5 40 it 3 7
WG ;5 OA A L&, OA+ZY Z488 4 Apafl
Caspase-9 , Caspase-3 . PARP1 At X 5 & 11 A XJ 3 3k
i PG (P<0.01) , #2758 ZYZ488 41l T i Jit Ui fX
JH 44 Bl Apafl 8% %0 MPT 4 5 40 i 4 T 5 1 55 OA 41
FL#e, SC UL AR b 25 53 o Gi i 24 3 3, s 25 (LT
X B 5T R 40 i Apafl B H MPT 4 5 40 it 3 1
JCH ;5 OA+SC 4t % , OA+DTD 4 Apafl .
Caspase-9 , Caspase-3 . PARP1 #£ [H 5 5 H #0 X} % ik
W] i B AIK (P<0.05, P<0.01) , #2715 DTD # il 1 i &t
UL ALURT 40 B Apafl & A MPT A 40 M = . W
K5 %12 .4 13,

3.3 B & 25 X I8 B U A HepG2 41 it
Apafl BHIMPT A ST B w5
2 H 4, OA 41 Apafl | Caspase-4, Caspase-3 .
GSDME #t [H 5 2 1 4 % 2 ik & 2% 7+ & (P<0.01) ,

12

Apafl == QD D e - 142kDa

PARP1 o VD = W 113 Da

Caspase-3 g 0N ’ S s, 32kDa
cleaved Caspase-3 _ 25 kDa
Caspase-9 ‘- - 46 kDa
cleaved Caspase-9 g g g #% .  35kDa
GAPDH WY e S WP 36kDa

A B C D E
B 5 BERRITTR HepG2 4B Apafl BAIMPT N SAMATXEE
BRIERK
Fig. 5 Electrophoresis of protein expression of Apafl sensing

MPT mediated apoptosis in HepG2 cells with lipid deposition

P2 1% BE J5 U FRAT 40 B Apafl B0 MPT 4 5 40 i £
TR BT ;5 OA 4l 5, OA+ZYZ488 4]
Apafl Caspase-4 ,Caspase-3 .GSDME & [H 5 2 11
X 2 3k 2 B AR (P<0.01) , $& /R Z2YZ488 il T JE
UL 240 Bt Apafl & MPT A S 4l fg f2 125 1
OA Y AL, SC A 22 S5 TG 1T 78 L R = |
I35 %55 Ji J5 0 AR 41 M Apaft JE& AT MPT 4 5 41 iig
FET-JC M ;5 OA+SC 41 %, OA+DTD 41 Apafl .
Caspase-4 . Caspase-3 .GSDME 3 [H 5 % [ A X 6 ik
B E R (P<0.01), $478 DTD ] T B 5 HUF AT 40
il Apafl JE& %1 MPT /v F 4 M fE 12 WK 7.3% 14,
# 15,
4 itig

JIF JUE BE 5% 0 FR S MAFLD A4 4% .0 3845 1F |, WF

&R % BE BT HepG2 4R A Apafl B A1 MPT M S AUA T X B EF M (i+5,n=3)

Table 12 Effect of DTD on key genes of Apafl perception MPT-mediated apoptosis in lipid-deposited HepG2 cells (x+s,n=3)

21 51 11353 Apafl PARPI Caspase-3 Caspase-9
ek 1.01+0.17 1.00+0.09 1.00+0.05 1.00+0.11
OA % 1.590.04" 1.29+0.04" 1.23+0.04" 1.27+0.02"
OA+SCH4l 10% 1.56+0.03 1.34+0.03 1.25+0.03 1.29+0.01
OA+DTD 41 10% 1.18+0.03" 0.98+0.06" 1.14+0.01> 1.12+0.02%
OA+ZYZ488 4 1 wmol-L" 1.10+0.03% 1.06+0.04” 0.96+0.05% 1.05+0.02%

52 A VP<0.01;5 OA 4 8 ¥ P<0.01; 5 OA+SC 4 H % ¥ P<0.05,4 P<0.01(F 14 [A])

x®13

AN BE B HepG2 ZABE Apafl A MPT /A SAMBAT X R EAMEIE (x£5,n=3)

Table 13 Effect of DTD on protein expression of Apafl sensing MPT mediated apoptosis in HepG2 cells with lipid deposition (x+s,n=3)

g e g Apafl PARPI Caspase-3 cleaved-Caspase-3 Caspase-9 cleaved-Caspase-9
/GAPDH /GAPDH /GAPDH /GAPDH /GAPDH /GAPDH
2 H4 0.37+0.02 0.10+0.01 0.33+0.01 0.26+0.01 0.57+0.01 0.13+0.02
OA % 0.76£0.01”  0.61+0.05"  0.53+0.03" 0.65+0.05" 0.72+0.02" 0.55+0.03"
OA+SC#] 10% 0.77+0.03 0.63+0.06 0.52+0.01 0.64+0.03 0.74+0.04 0.55+0.04
OA+DTD 41 10% 0.39+0.03%  0.15+0.01  0.37+0.03% 0.40+0.03” 0.56+0.03" 0.34+0.02%
OA+ZYZ488 4 1 wmol-L" 0.37+0.03%  0.17+0.01  0.33+0.01% 0.40+0.04% 0.51+0.02% 0.11+0.01%

+ Q.
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Apafl == G WD e @ 142 kDa
Caspase-4 —c.’- - 43 kDa

asovi: I 5505

Caspase-3 e N , M s, 32 kDa

cleaved Caspase-4 — 25 kDa
GAPDH W ap WP 36kDa
A B C D E
E7 BERAI HepG2 A Apafll R MPTNSHEET XEE
B Rk Rk
Fig. 7 Electrophoresis of protein expression of Apafl sensing

MPT mediated pyroptosis in HepG2 cells with lipid deposition

7% - JE B 5 D0 BRAS 3 2 B A MAFLD & 5 HL il 19 5¢
R R A RORIT TR IR . AR E T
800 wmol-L" i OA 1E H T HepG2 4l Jifl fig %% 175 = it
4 B A BT O X — 45 R 5 URUZH Hi oY A R —
H BIRHE LG R LR E T AR
(AR ), ik K% B RS 9k 4 A
Mo MFRFEWIANS RE BRE S H R0 A L5
FLAT BT IR RE BT e AR S R A Ao R
BRI 4 1 T A R R BRUIFIEAR BT AR AR
WF 5230 5 M4 O 4 f5 TG 5 NEFA /K 7 4 I 42 /=
10% ¢ B B 108 7 2 25 1LY RE A6 I 5 i OA I %
14 JFF 40 B i S T R, 3 — 45 5 5 44 P S 96 AR AR TE

FE R R WL UAR ) & A kSR b Al i T 5 A
MLAET S 2 Fh il 2 B R P PR B SR TOE X, R 2
55 20 M 45 R E BN RN 0 R . AN i AR T AE

Ry B E B AR, 23 AR A R 48 E A BRE TR, AT
T FE U 1 4% RE 2 A O A HE TFUE £F 4R 6 40
P8 TR F DNA 5477 35 5% B8 = a4 Ak 0 i3 5 240 =2
AT 5 fk A, T T 38T AR L A O T S 40
A 3E A T AR OC 48 L BB, 42 i MAFLD i
JrPH LR AR 2 % A5 R T bl A A0 A
iU ARG 4 S e 5 ¥ AN LS NI - I 1
T 5T ER T A P i S R T R ) O Ak 4 A
JiE, FR A MPT. MPT 43 5 B4k 4 37 1 28 4k, B
2 BN RS FL 57 FE T L 40 2 o K R A e AE T
KAl B 2 FB R % U AR 2C P i MPT
T JH U i T3 370 FR e 8 42 04 T I ML A AS L 3R A, R Ot
ABEFERT T MPT 76 248 it Big 5t 50 FR rp i A H
MPT ¥ 1% Apafl, Apafl #4 5 I ¥ I Caspase-4. 7F
Apafl £ T-/NMA H 7 %) Caspase-4 Y1 | Caspase-3,
Hk— 2 ¥ 1% GSDME LU 5| & 100 B 58 iF 52
MPT 306 i 4 b 44 P B3 375 14 2l 28 {415 Cyt-c AER
LA RE TR A T, Cyt-C 1Y BRI SRR P T2 1Y
B Z {55, 0] BJE Caspase-3/Caspase-9, 24 f# PARPI
AT S A0 T~ K AR S ARWE ST 6 4 i MPTP JF
I SR AR B H 7 1 22 A A DN 45 SR 3R WD, B T 0 AR
JIF 40 M MPTP 3 B2 T R, 10 9495 7 25 L35 W] 5%
JIg 5T T R 40 B MPTP (% FF 7. TR, & A g o
ORI 40 B b Apafl A 3 09 08 T2 5 £5 o B
T, M & 25 005 T WS Apafl i TS
BTG . AP RAAE —E R R, Bk,

K14 FEHXAERITUR HepG2 4 Apafl A MPT M SEARE T X EEEMHM (x+5,1=3)
Table 14 Effect of DTD on key genes of Apafl perception MPT-mediated pyroptosis in lipid-deposited HepG2 cells (x+s5,n=3)

21 51 e B Apafl Caspase-4 Caspase-3 GSDME
ek 1.01£0.17 1.00+0.08 1.00+0.05 1.00+0.07
OA % 1.59+0.04" 1.31£0.05" 1.23+0.04" 1.54+0.05"
OA+SCH4l 10% 1.56+0.03 1.30+0.04 1.25+0.03 1.48+0.03
OA+DTD 41 10% 1.18+0.03" 1.120.02" 1.14+0.01> 1.24+0.01%
OA+ZYZ488 4 1 wmol-L" 1.10+0.03? 1.03+0.02” 0.96+0.05 1.08+0.03%

K15 EEIAMER TR HepG2 A Apafl REIMPT A SHAMET XEEZAMFM (3£5,n=3)
Table 15 Effect of DTD on protein expression of Apafl sensing MPT mediated pyroptosis in HepG2 cells with lipid deposition (x+s,7=3)

4131 e jE Apafl Caspase-4 GSDME Caspase-3 cleaved-Caspase-3
- - /GAPDH /GAPDH /GAPDH /GAPDH /GAPDH
2 M4 0.37+0.02 0.18+0.00 0.17+0.01 0.33+0.01 0.260.01
OA 4] 0.76+0.01" 0.57+0.02" 0.65+0.02" 0.53+0.03" 0.65+0.05"
OA+SC# 10% 0.77+0.03 0.59+0.01 0.65+0.03 0.52+0.01 0.64+0.03
OA+DTD 4 10% 0.39+0.03 0.41+0.03% 0.39+0.02 0.37+0.03 0.40+0.03%
OA+ZYZ488 41 1 wmol-L" 0.37+0.03% 0.16+0.02% 0.28+0.02% 0.33+0.01” 0.400.04%

T2 T4 E U P<0.015 5 OA 4L I8 2 P<0.01 ;55 OA+SC 41 4 ¥ P<0.01

.10.
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WF9E F 25T HepG2 41 Ml 5 , J5 20 75 S5 A 20 it
K AR B AL gk — 2P e E . W S A AW ST A
TG X Apafl 3l B 19 52 | (H LR R 45 0 7R
5 R WA, A DG B0 UE T A IEAE TR 2 o

ZE L TIR AR SCHR G T 0 AR S X g R DT AR
JIT 40 0 1) 25 2% 1 T &% Apafl B %0 MPT 45 41 g 7
T- 5T R IR HLH S TS BT TR Y & 9 AL
S AL TR i e R L S b 25 52 07 1 AR RIAIL R O
Pefit TR S
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