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HHEE: AT FE M\ G SERE A1 BE e S — AR S PP AN R e S5 B 24 0 1R T 45145 (idiosyncratic drug-induced liver injury,
IDILI) fAZ A 4N MR TR, 7 Y RS TR o I3 — % 206 (2,3,5,4'-tetrahydroxy-cis-stilbene-2-O--glucoside, Cis-SG)
AR A IR LIHT (2,3,5,4'-tetrahydroxy-trans-stilbene-2-0-4-glucoside, Trans-SG) I IDILIRRGE T CellTiter-Glo®
3D Cell Viability Assay il 5 Cis-SG il Trans-SG X = 4k (three-dimension, 3D) 1% 7 T HepG2 4 Jitl i 77 F 5 Wl ;
MTT ¥l 5E Cis-SG Al Trans-SG Xf THP-1 ELMESH NG /7 20, g I b Vg 25770 . 73 1l 45 T THP-1 ELRE41 i
1.5 1125 pmol-L™ ) Cis-SG A1 Trans-SG 5§ £ 3D HepG2 4 it % & (19 355 W, Al 1€ 0 2 W B 43 #7 (enzyme linked
immunosorbent assay, ELISA) #5 4 Il THP-1 E Wi 40 i b i& ¥ o 4l g /- 3= (interleukin, IL)-18 (19 7K F; 55 Bk
(Western blot) : F0i % 55 B8 & W5 S N7 (reverse transcription-polymerase chain reaction, RT-PCR) 43 il #: il THP-1
Wk 201 0 b 3R T M 9% B 5 RE 2R 9 (apoptosis-associated speck-like protein, ASC). Nod #£ 32 14 2 4 3 (Nod-like receptor
protein 3, NLRP3) #& i /M R & S B2 o o M 1 Ik 202 2 1 -1 (cysteinyl aspartate specific proteinase-1, caspase-1)
FIL-1p KL . 450 EIR, 1.5F125 umol-L™* {1 Cis-SG Fl Trans-SG % THP-1 W 21 it 43 4 1L-18 1 7K “F JE B & 52
Wi, i 1.5 A1 25 pmol-L* ] Cis-SG A1 25 pumol- L ] Trans-SG £ [ 4 % & J5 1 1 3 W e 2 35 32 v THP-1 LI 4 g
A3 UA IL-14 7K, 6t IH 42 = ASC.NLRP3. caspase-1 1 IL-15 &5 1l mRNA [k . £ b, AHE 50 8 37 1 4R 4
IDILI & A 40 A PP B AL 7E 3R Cis-SG Al Trans-SG b i3 B, R BEAL A B T 7E AR A 915 VRAN O Ji i B 1IDILT K
R 24590, D 250 (R e O T B PR T 5 A B it g vk
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The compound cell model-based evaluation for idiosyncratic liver
injury of Cis-SG and Trans-SG
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Abstract: In this study, a composite cell model for evaluation of idiosyncratic drug-induced liver injury (IDILI)
was established in vitro from the perspective of immune inflammation. And this model was used to evaluate
the risk of IDILI for 2,3,5,4'-tetrahydroxy-cis-stilbene-2-O- #-glucoside (Cis-SG) and 2,3,5,4'-tetrahydroxy-trans-
stilbene-2-O- #-glucoside (Trans-SG). To determine the low, medium, and high dosage of Cis-SG and Trans-SG,
CellTiter-Glo® 3D Cell Viability Assay was used to detect the effects of Cis-SG and Trans-SG on cell viability of
HepG2 cells in three dimensional (3D) culture, and MTT assay was used to detect the effects of Cis-SG and Trans-
SG on cell viability of THP-1 derived macrophages. THP-1 derived macrophages were incubated by Cis-SG and Trans-
SG directly or supernatants from HepG2 cells incubated with them. Enzyme linked immunosorbent assay (ELISA)

Wk 5 #A: 2020-11-17; & [51 H #: 2020-12-30.

FES I E VIR 252550 5 2 A MR B S 9200 R B H (JKLPSE201810); V17548 ik th 24 24 A0 L % TR R B IS H (PAPD).
*JEAFE#F Tel: 13851572203, E-mail: xuli64@163.com

DOI: 10.16438/j.0513-4870.2020-1741



RS IR T S G A AR TR A IR B o 2 0 R S O R AT TR AN - 809 -

was used to detect the levels of interleukin-15 (IL-15) in the supernatants of the THP-1 derived macrophages. Western
blot and reverse transcription-polymerase chain reaction (RT-PCR) were used to determine the expression of
apoptosis-associated speck-like protein (ASC), Nod-like receptor protein 3 (NLRP3), cysteinyl aspartate specific
proteinase-1 (caspase-1), and IL-15 in THP-1 derived macrophages. The results showed that there was no effect on
the secretion of IL-14 in THP-1 derived macrophages incubated by Cis-SG and Trans-SG directly. However, the
secretion of IL-14, the protein and mRNA expression of ASC, NLRP3, caspase-1, and IL-14 significantly increased
in THP-1 derived macrophages incubated by supernatants from HepG2 cells incubated with 1, 5, and 25 umol-L*
Cis-SG or 25 pmol-L™* Trans-SG. In summary, the composite cell model for evaluation of IDILI established in vitro
has been successfully applied in testing Cis-SG and Trans-SG. This composite cell model is helpful to evaluate
and screen drugs with IDILI risk in vitro preliminarily, which provides methods for predicting and solving the
idiosyncratic liver toxicity of drugs.

Key words: idiosyncratic drug-induced liver injury; Polygonum multiflorum Thunb.; stibene glucoside; NLRP3

inflammasome; evaluation model

R 25 T 51493 (idiosynceratic drug-induced
liver injury, IDILI) 52— & AR A /DB 5 T )
A RN, B AT RE S R I ) A R R R R
Tl S AR AE Rl o0 &R, AT A0 2K L Ak DL TR0 A G
A 358 751 B S R s, AR IDIL i R ZE ML
AN, (2 H BT e MR A s R T —
SO AR U, 32 A P A ) Be R S B U5  SORE L
BB UL PP AR 1 S B R R 0 e e A S SR 1 I
AR R 2 A PR Bk B 2 EHE 2 W], IDILI
) A A S A T I, T SR B ) S RSN FE T
Y0 ffl 3% & (T cell receptor, TCR) 4~ 5 #J MHC (major
histocompatibility complex, MHC)- fik B 7 i R 7 i %
IRMEF R, HFBERE R — 5B fa ke H 7/
SRR IR 24000 (antigen presenting cells, APCs) 3
A5 T SR, APCs i fb 1 & DB 2 i P 98 E /M
M0 . Nod £ 52 14 % 1 3 (nod-like receptor protein
3, NLRP3) # i NAEAE [ 4G b 1% Z2 4 1) 5 B 2H il
a3, A2 EH PN ]G 5% 52 A NLRP3L I T2 AH 5% U 2
F (apoptosis-associated speck-like protein, ASC) Fl &k
2R e M = BR B2 B -1 (cysteinyl aspartate
specific proteinase-1, caspase-1) ZH 1 £ E A 5 &
PRE, HATHE SR I, R 5 7 P BRI = 82 0155 5] Y
IDILI 5 NLRP3 ZAE/NMA iE AL S DIA 5%

Al N BERMEYI S (Polygonum multiflorum
Thunb.) PR, 2 3R I R b5 T AE Gikb 28 28
W 2h, B AN E R IR 1 00K 5 R S R
SR, 30T R QT ] 5 B G ot 791 e S8UH- 45475 1) 9 451
RIEZ WG 20, 518 7T 2 EAL. /AN UR 2 P
FUR AT 15 5 1E G2 MO SR B AT BUS 3 IDILI, it
X 5 A R R BGER AL I 18 5 2 A € 15 IDILI
AR LA & R O R, IFE BRI Eit—3P

MF T AIE S22 2K 200 B (2,3,5,4'-tetrahydroxy-cis-
stilbene-2-O- 8-glucoside, Cis-SG) A i i 411 1] 1 % 1k
W g AR 14 5 W) 0 A 52 44 -y (peroxisome proliferator-
activated receptor y, PPAR-y) i#5 5 4 )% NN 5 4 7
R AR, U R 20 (2,3,5,4'-tetrahydroxy-
trans-stilbene-2-O--glucoside, Trans-SG) A~ G B #% 1%
TR IE R TR, B U A T 0 B S
WIRFS I, 22k — DR 3k % [ 87, 38 9 IE XY Cis-SG
(R, T S ECIDILITY, T 1DIL e 2 T 5
KNGS SR 44, H AT PR IDILL RS 259 £
TEAR N B, AR PPAT E BRTE /> o ik, B ST N
G P JRE AR PE FR L — PR SR UEAN IDILIL A 5 & 40 A
R, I8 AR X Cis-SG A Trans-SG (& 1) 7 IDILI
AR HEAT VY
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Figure 1  Chemical structures of 2, 3,5, 4'-tetrahydroxy-trans-

stilbene-2-O-f-glucoside (Trans-SG, A) and 2,3,5,4'-tetrahydroxy-
cis-stilbene-2-O-p-glucoside (Cis-SG, B). Molecular weight: 406.39

MRS EE
HMERF  Cis-SG M Trans-SG (R #f ¥ 3f:  4=

W R AR A A, 4 > 98%); i % i (phorbol 12-
myristate 13-acetate, PMA, 3 [H Sigma » # , 4l & >
99%); caspase-1 #fl il 7] Z-VAD-FMK (ZVAD) (K% 3%
CHEVEARAR AT, 4iE > 98%); DMEM FHEA 58
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455 37 H R RPMI1640 AN 58 4 1 77 5 (VLR LR AR 9
FEARE R #A); 64135 (Bl A F); 0.25% ik iy 241 il
HAW (L2 = RAEYH R A 7]); CellTiter-Glo®3D
S 35 3R AR ) (35 [ Promega A 1); A2 18 (
interleukin 18, 1L-18) B B 4 2 W 73 #1 (enzyme
linked immunosorbent assay, ELISA) 7 #r (B Bk}
AW AR A A PR ) ; 96 LA AR W Bt 5 72 AR (35 1
Corning 7 &); % 38 96 fL . 24 FL 1 6 FL 410 Jiid 1% 37 bt
(NEST 2 m]); IL-18 Hi4k (BN =AM HE ARG R A
7]); caspase-1 p20 #i 44 (Abclonal 4= 435 A 24 &1); ASC
Pt 4R A NLRP3 $1 44 (Cell Signaling 4= 4 352 A& 2% #);
ASC.NLRP3.caspase-1 fil IL-158 51 ¥ i+ _Lilg 4 T
EVHEAREGIR AT

FEMF BT LIES (FINFHAA); CO, 5
7748 (3£ 1E Thermo Scientific 2~ #]); Synergy2 % Ih e
FRAX (35 [H Bioteck 23 &1); EnSpire % Y648 4h o Hr o (35
PerkinElmer 2 ); Allegra 64 R 74 33 ¥4 1% 25 0 Hl
(3% [® Beckman 2 w); Nanodrop & 14X (2% E Thermo
Scientific 2~ ]); Bio-Rad H Jk 1 & %t Jie A% A% (3%
Bio-Rad /A #]); 7500 %Y I i 52 2 % J6 PCR X (3£
ABI A 7)), {5 B R E (HEE ZEISS A ).

ISR ANZEMIECH]  HepG2 Al THP-1 41 ¥4
EIL Pl EMH AR A . HepG2 4l A KA
10% Jif: 4= L3 ) DMEM 5¢ 4x B 7= H v, 37 °C.5%
CO, Il 55 75 46 % MG 77, B0 2 RALA—K; THP-1
A i A= K AE B A 10% Jif 4 1LY 1) RPMI11640 58 4 5 77
Fert, 37 °C.5% CO, H Ji £ 72 F8 H ML E 77, Bk 2~
SRR —IR. ZiBehili FE7E T B 2 N IEAT, K
2 Fr Ui 2 1) Cis-SG 1 Trans-SG, ] PBS (phosphate
buffer saline) 73 7 K F Bt % 5 mmol- L2 fifi i, 7 3¢ )5
BT 20 CCUKFRPRAF, 556 Hi FH 56 4 15 77 5 00 R 21 A
MEVRFE . FH 240 L 2% DMSO 43 il 175 71 PMA AT il
# ZVAD I i B 0.2 #11 mg-mL (R, r 2B T
—20 °CUKFERAF, SE50 1T H 56 4 1 72 L M6 BE, PMA A
ZVAD (24 FE 53 5 79 50 ng-mLLF1 10 pg-mL7,

MTT EZH M Z5 4%t THP-1 ERE AR5 RS
Mo ks THP-1 48 i 42 b T35 38 96 FLAR (150 pL, 2x10*
ANMEL), 45 F 50 ng-mL ) PMA i 5 72 h ff /3 b Ny
THP-1 ELMEZN i, F PBS & ¥t 2 1K, Fi45 T4 4L 150 L
SEARE IR AR IR 24 h, FE BRI, WALINIAAS R
P Cis-SG 8l Trans-SG ) 56 4> 1 7 2k, X A A\ 55 &
e IR AR, TN IR AE W A 24 h, DU BE FRticie
AL 20 uL (9 MTT, F TR 7240 i & 4 h, B B
Fr MR WL 75 15 77 5L, R LN\ 150 pL 1) DMSO, 4k % #2
2310 min, {5 FH AR A e B 570 nm Ad 1) W' B2 4B

(Aszo), THHRANIATIG . = (B 4h 254 Asro -7 1 FL Agro
B/ C6F B ZH Agyo TH— 25 F1FL Agyo {E) x100% o

CellTiter-Glo® 3D Cell Viability Assay #& Ul 254
% 3D HepG2 A7 iE R BI RN K HepG2 4H fild &
(100 pL, 500 /41 H/FL) 5 AR R BE 12 24
% 7 F B R R A U BT 96 £L U AR b, B B 10 min,
BT 37°C.5% CO, At 7=/ h 5 92 7 K, 4B
F% 3D IR S . 7 RIS H A MR FEAR I, =R T
H 30 min, B LI 100 pl [¥) CellTiter-Glo ik 77, ## %
PR 3% 5 min {E 8 41 i 52 4= A, =3 T B B 25 min f&
ER IS T, BUR N T4 AN E B 1 96 FLAR 1
FH G ER A0 B 2 S B FL AL 2 R 6 A, T 5340 M A7
TR = (B2 R IR 4 R )% 100% .

AYSRT MRS EERNHIE Kb T3
A= K 1) HepG2 28 i LL 500 /> 48 g/ L 1) 25 i 452 Fib
T JE THI R A R B £ 96 FL U B A b, #5810 min, 45 4L
25 ¥ 100 pL AN [F) 94 i (1) 7 Cis-SG 5% Trans-SG [1) 58 4=
BE IR B, A P 25 1) 24 D 1.5 AT 25 pmol-LY,
Xf R 4125 T 45 & () DMEM 58 4= 55 37 3k B T 37 °C.,
5% CO, iR F#A MW E T R. 7RG, WWESH L
JE, 4 °C 2 000 r-mint &> 10 min 23 B 40 Mo i v )5
%M.

ELISA AN THP-1 ERE4RRE E & &R+ IL-157K
OB AL T A K I THP-1 40 i DL AR L 4x 1054
2 o 1 2 B AP T 24 FLAR, 45 T 50 ng-mL1 ¥ PMA 75
S 72 h A G BE S 4k R THP-1 [ W 41 A, PBS ¥E 1~
20K, BALIIN L mL 5E &5 7R 5L 0% & 24 h (% B W41 i
R, FER IR AL, W IR AL A 25 LR 4, 25
2547 B 45 T 1.5 F1 25 umol-L 1 ) Cis-SG Al Trans-SG
2 R4 0T & I L VR B A 2 R IR A, R4 4 T
10 pg-mL* () ZVAD il 4k 3 J5 F 45 F 25 pmol-L 1 1)
Cis-SG 1 Trans-SG 28 KT 41 i 0% 5 1 I8 VR, F 40 i 1%
FEH B T 37 °C.5% CO, 4 i 15 7= 56 % & 18 h, %
ELISA R 71 & A Wl THP-1 E W3 41 i _E 35 ¥ 1L-18 14
KF-s

Western blot 358N EHRRIE Kb +x 5k
KA1 THP-1 40 fifg DLAE FL 1x 105 4N 41 g 11 25 755 2 b T
6 FLIR, 45 F 50 ng-mL* ] PMA i 5 72 h fif 1 I B
AN THP-1 B W40 g, A PBS ¥t 1~2 &, &FLINA
2 mL SE AR IR E 24 hfif THP-1 B W4 i sl 24, 1%
BT 25 2GRN, 45 254 5 7 45 T 1.5 0
25 umol-L ffJ Cis-SG F1 Trans-SG £ T 41 i i & 1) |
TER, 0744 F 10 pg-mL1 ) ZVAD i Ak B 5
25 ¥ 25 umol-L* [¥) Cis-SG Al Trans-SG £ i 41 Jitd % &
) FIE W, K 4l B RS 7R AR E T 37 °C 5% CO, 4 i ks 7%
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b g 18 he 2GR & HAMMA RN & H, H
Thermo Scientific Nanodrop & il 4 I 52 & (A ¥k BZ, H
PBS i #% 4 5 [ F40RE 21 [F] — K IR I 14 AR 1
FEGZRR . BEFLINAN 6 pb 85 (A FE A AT SDS- 2R N I
T e e Je L, % B S T 78 40 4 B IR B R AR TR AL
J& i1 PVDF (polyvinylidene fluoride) fi I, % i ~
5% Jit i &% #3141 1 h 3 A TBST (tris-buffered saline
tween-20) ¥ ¥R ¥t 3 ¥k, £ ¥X 10 min, Z J5 &l m A
ASC.NLRP3.caspase-1 p20. IL-14 F1 g-actin ] — 70 %
W4 °ChE %, K H H TBST ¥ 5k i Ja I\ 7y
HHEMR S S BEFRCH P TRIK LW E 2 h,
TBST ¥ MM 3 7k, I AL 27 506K 77 3 H] Bio-Rad
B BB AT B . A p-actin ¥ 2, 1 A Image Lab
AR R ST AT T .

IR EE PCREMERERIFRIE L8070 4H
bR 7 3 ) _E, P Trizol 32 B THP-1 [ 165 401 fifd s
RNA, H Thermo Scientific Nanodrop £ Il 43 il & RNA
afi i 1% & I il DEPC (diethyl pyrocarbonate) 7K ¥
T R 1) [R) — R P 7K, e FR 3 3 3 ) 6 o D 0 T 4
RNA i #3579 cDNA. B 2H cDNA _EHLHEAT S %5
Jt € & PCR A I, /2 A2 ¥ 5 Tl 4k #E 95 °C 10 min;
95°C 155 — 60 °C 1 min #1740 ME¥ %4 Ll GAPDH
(glyceraldehyde-3-phosphate dehydrogenase) A 2,
F 2-2actyg il 52 ASC \NLRP3. caspase-1 1 IL-1 %} %
RIZRIA GO BARSIVIF A L2 1.

G F o4 KM GraphPad Prism 7.0 %4 X %1
PTG b, BT 45 BRI x £ s RoR, XA
Bt 2 TR) F AR H tR g, X 22 2 0 dE R R 2R T 2
I3, P<0.05 8 INAZE R AASHEE L.

LTS
1 LB HEFM=YAIEIETTH HepG2 A
S

K IV B S A @R AR E 3D B FR 1M HepG2 4]
02K HepG2 41 g LA 4F FL 500 A 41 B 1 2 75 $% 0 T
AP 96 AR o 45 R oR (B 2), Ki 7R 1 KA, 40
M 46 A A K (B 2B); 1% 9% 3 K 5, 40 M 46 T i
3D k& 1 (K 2C); ¥ 97 5 KA, R E AR K (K
2D); ¥i 7R 7 KA, T EUE 1) 3D k45 i (K 2E).
18 2D 5 7511 HepG2 4 s 2 2 I AHNTE (K] 2A).
2 Cis-SG#NTrans-SG ¥t THP-1 ERE4AARFN 3D HepG2
YRR TE SRR

MTT %3l % 250.500.1 000.2 000 #14 000 pmol-L*
[ Cis-SG Al Trans-SG F THP-1 [ W 41 g 1% 77 (K 52
Cis-SG 7£ 0~1 000 pumol- L5 &yt Fl P % F THP-1 B
TG 40 355 7 T W S 5, Trans-SG #£ 0~500 pmol- L5
YU T THP-1 B4 v /) B B2 (B 3A.
B); CellTiter-Glo © 3D 41 g ii% /771l %2 1.2.5.10.25.
50.100 £ 200 umol-L™* ] Cis-SG #l Trans-SG %} 3D %
TR HepG2 4 A /I HI54M . Cis-SG 1 Trans-SG 7£ 0~
50 pumol-L*3E [l P4 XF T 3D £% 3% (1) HepG2 41 i 35 /1 ¢
252 (B13C D)o L5 A g M A7 175 2R 1l s AN p s
T AR AS WS, A SR % £ 1.5.25 umol- L
N Cis-SG Al Trans-SG MK . 1 . i 45 24 71 &
3 Cis-SG # Trans-SG R H&Z RN E 1Y LIF R
3 THP-1 E G 4HAR 43 70k 1L-18 B E2 0

ELISA 23645 R, 55 R AR L, AR« =5
1) Cis-SG Ml Trans-SG X} THP-1 EL Mg 439 IL-18
A2 T0 B B (] 4ALB). K. H i 1) Cis-SG

Table 1  Primer sequences for real-time polymerase. ASC: Apoptosis-associated speck-like protein; NLRP3: Nod-like receptor protein 3;

Caspase-1: Cysteinyl aspartate specific proteinase-1; IL-14: Interleukin-1/; GAPDH: Glyceraldehyde-3-phosphate dehydrogenase

Gene Forward sequence (5'-3") Reverse sequence (5'-3")
ASC CTCAAGAAGTTCAAGCTGAAGC TAGGTCTCCAGGTAGAAGCTG
NLRP3 TGTCGGGAGGTGAGCCTTGTG GATCTTGTGGATGGGTGGGTTTGG
Caspase-1 CACACCGCCCAGAGCACAAG TCCCACAAATGCCTTCCCGAATAC
IL-15 GCCAGTGAAATGATGGCTTATT AGGAGCACTTCATCTGTTTAGG
GAPDH GGCAAATTCAACGGCACAGT AGATGGTGATGGGCTTCCC

..

3d

5d 7d

Figure 2 Morphology of HepG2 cells in two dimensional (2D) culture and morphology of HepG2 cells in three dimensional (3D) culture
for different days. A: 2D; B: Day 1 (1d); C: 3d; D: 5d; E: 7d. Scale bar: 200 um. Magnification: 200x
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Figure 3 Cytotoxicity determination of Cis-SG and Trans-SG. A and B: Effect of Cis-SG (A) and Trans-SG (B) on cell viability in THP-1-
derived macrophages. n = 6, x + s; C and D: Effect of Cis-SG (C) and Trans-SG (D) on cell viability in 3D HepG2.n=3,x+s. “P < 0.01 vs

control group

28T 40 M 8 B R B R A THP-1 [ I 41 i ik 1Y
IL-18 7K F & Tt 45 AR P i 7f & 1) Trans-SG £
JH- 240 5 B 1) 3B S, AN ) B 2 THP-1 B4
G3 WA IL-18 7K T 5 35 T s, A o R 2H B R 40 i 43
WA IL-18 7K P 5 6 REZH AR LU G B 2 22 573 (K1 4C. D).
N T FEBR 20 B B3 AT R BT, 2P BRAIE IL-18
A& 1 THP-1 B0 41 i 7 WA 11, 7E 45 T =177 & 1 Cis-SG

A 1000+ Cis-SG only
= 8004
-
S 6004
i
Sﬁ 4004
0.

Control 1 5 25

Concentration / pmol-L"!

C Hepatoeyte supernatant of Cis-SG
1000 i ok
% HR
8001
&
= 400
=
2004
e
Control 1 5 25 254ZVAD

Concentration / pmol-L™

A1 Trans-SG £ i 4 i 5% & 1) b 3% W 2 1 A caspase-1
75 ZVAD FiAL HE THP-1 EL G40 A, 45 5 3 43 W
IL-187KF- 5 i 5 & 4 AH b B 25 T %
4  Cis-SG#nTrans-SG AT £HAENT & HY_L7ERX THP-1
E Mk 0B ASC NLRP3, caspase-1 p20 1 IL-18 B H %
b

Western blot Sk 45 45 5 & ], 5xf AL, 457

B 10004 Trans-SG only
_ g004
=
= 4
3 600
iy
=400
2
20[]“‘-_“1
0+
Control 1 5 25
Concentration / pmol-L™
D Hepatocyte supernatant of Trans-5G
1000
LEs
_ 800
£ 6004
=
iy
= 4001 NS
=
2004

25+ZVAD

Control 1 5 25

Concentration / ptmoi-L'l

Figure 4 The secretion of IL-14 was measured in the supernatant of THP-1-derived macrophages by ELISA. A and B: Levels of IL-18
secreted by THP-1-derived macrophages incubated with Cis-SG (A) or Trans-SG (B) for 18 h; C and D: Levels of IL-1 secreted by THP-1-
derived macrophages incubated with the hepatocyte supernatant of Cis-SG (C) or Trans-SG (D) for 18 h. n = 3, x +'s. “P < 0.01 vs control

group; *#P < 0.01 vs 25 umol-L* group; NS: Nonsignificant
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i« L 7 A2 Y Cis-SG 28 BT 41 M 9% & 1 i i )
THP-1 [5 I 41 fid o ASC.NLRP3. caspase-1 p20 fl IL-
1R ARB AV EE T s 45 TGN & A 7 &
) Trans-SG 22 JH- 41 i % & 1) EiE WS, THP-1 Bk 41
J#1 1 ASC.NLRP3. caspase-1 p20 #1 IL-15 £ [ ik 7K
PTG A R AR A, AN 5 B 1Y) Trans-SG 28 JF4H i i & 11
LiE WA B R THP-1 MR 41 i NLRP3 48 5 /)
RBOE IAE R . TE45 T &7 & ¥ Cis-SG 1 Trans-SG
2 BT 4 i & 1 3 VR AT caspase-1 #14i] #1) ZVAD i
Ab FE THP-1 g 41 B, H ASC.NLRP3. caspase-1 p20
FIL-18 8 H R IE K- A [ R 2 1) B (] 5).
5 Cis-SG #1 Trans-SG £ RF 40 f 9% & #Y L 38 i Xt
THP-1 E I 20 iz ASC. NLRP3, caspase-1 #1 IL-18
MRNA FiXAI R

RT-PCR s2Ee 45 RE W], HX AL, 45 F1%.
L A ) Cis-SG £ JF 40 097 /5 1) B3 WS, THP-1
W3 41 it /P ASC .NLRP3. caspase-1 1 IL-18 mRNA [¥]
RILKH B ESE S . 4T Trans-SG 2 i 40 M % &
¥y b3 U, AN e 75 AL THP-1 B W 48 il v ASC
NLRP3.caspase-1 fl IL-18 mRNA ik /K F & %2 5,
& PRI AR L. 45T caspase-1 #1fil| 5] ZVAD
T ik B 5, THP-1 E I 4f ffg # ASCNLRP3. caspase-1
AT IL-18 MRNA ik 7K ¥ 35 A5 [F) F2 B 1) FE AR (& 6).
X 5 Western blot 5256 45 5L 4H F VI .

Hepatocyte supernatamt of Cis-SG
A concentration | pmol- L

Control 1 5 25 25+ZVAD

'y

[ | | 17D

T

A | - - — 2D

B Control
I
]
S 2

Relative protein expression
fold of control

ASC

NLRP3 Caspase-1p20 IL-15

El 25+ZVAD

g

IDILI & — Fft 5 WL HL¥E A 1) 7™ 29N RSN o
AR, A B2 A RAE 259 R IDILI AT 3 |
el 557 B« FAAE o IR & T 25 M R
B ET A, BRI T W PR 245 B R0, H R RIS
N VR T IDILL R A B R U 22 g 3 1 — 255
PEAN A, 32 605 98 S O 28 0 G P28 i 52 100 o A5
B EAITAE PEAY IDILL KRS 259 L BCAR T — e
Jruas), SR B F B Z % IDIL R A ML AT T AR,
1 Ve BERUATS SR BT — 5 PR el B i, R
AN TR IDILL 1) A AL, 38 57 i 285 AE A (1 1DIL 4
AT AR B AR N E .

TE ADILL R AEHLE] A 32 T 1 A7 ) 2 2 B R AN A
W PRt BT A — IR A A &5 2 i
FUB) o O, 5 5 20 R U 1t R A S TR K B
Ji; J5 I N B APCs # Ll oy T A S R EE
5T TR P SN R D BT, R, 2 S AR
YR Re S IR DA S S S e B 4, 2k T R AR
WO P /MA I a5 508, 4 i) NLRP3 28 JiE /)
PO R B B S A A B B 3L [R] 5 B e
TE JE BB B, B4 A 0% 3 ¥ 85 2 (damage-associated
molecular patterns, DAMPs) 5% 55 J& #H ¢ 73 1 £ 5
(pathogen-associated molecular patterns, PAMPs) 1£ iy
fé, [ TRl 7 38 i Toll #5242 (toll like receptor , TLR) ¥
5 % B 5 R T--,B (nuclear factor-«B, NF-«B), 3t ifj /i

Hepatocyte supernatant of Trans-SG
concentration / pmol L7

Control 1 5 25 25+ZVAD
cnver o [0 S O D W | >

Relative protein expression

17 | M 17D
pacin | - - - | 2 D:

o
i

B Control

| I

. 5

| ___Ja]

Il 25+ZVAD

L1

/fold of control
: 7 8

=
i

0.0~

ASC NLRP3 Caspase-1p20 IL-1g

Figure 5 Effect of hepatocyte supernatant of Cis-SG or Trans-SG on NLRP3 inflammasome activation-related proteins in THP-1-derived

macrophages. A: Protein expression of ASC, NLRP3, caspase-1 p20, and IL-15 was determined by Western blot at different doses of hepato-

cyte supernatant of Cis-SG; B: Protein expression of ASC, NLRP3, caspase-1 p20, and IL-15 was determined by Western blot at different

doses of hepatocyte supernatant of Trans-SG. The relative protein levels were calculated by densitometry analysis and normalized to those
of g-actin. n =3, x +s. "P < 0.05, ™P < 0.01 vs control group; *P < 0.05, #P < 0.01 vs 25 umol-L™* group
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Figure 6 Effect of hepatocyte supernatant of Cis-SG or Trans-SG on NLRP3 inflammasome activation-related mRNA in THP-1-derived
macrophages. A-D: The relative mRNA levels of ASC, NLRP3, caspase-1, and IL-15 were determined by reverse transcription-polymerase
chain reaction (RT-PCR) at different doses of hepatocyte supernatant of Cis-SG; E-H: The relative mRNA levels of ASC, NLRP3, caspase-1,
and IL-1p were determined by RT-PCR at different doses of hepatocyte supernatant of Trans-SG. n = 3, X £ s. ™P < 0.01 vs control group;
P < 0.05, #P < 0.01 vs 25 umol-L* group
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