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Study on the mechanism of tadehaginoside inhibiting the activation
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Abstract: Objective To explore the mechanism of Tadehaginoside in regulating the NF- kB/NLRP3/
Caspase-1 signaling pathway and inhibiting hepatic stellate cell activation. Methods An in vitro cell model of

human hepatic stellate cell LX-2 was developed, and using CCK-8 method to detect the effect of Tadehaginoside on
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LX-2 proliferation. Randomly divide LX-2 cells in logarithmic growth phase into 5 groups: a blank control group, a
TGF-B, activation group, a TGF-B,+Tadehaginoside low-dose group, a TGF-3,+Tadehaginoside medium-dose group,
and a TGF-B,+Tadehaginoside high-dose group. All other groups except for the blank group were added to a culture
medium containing TGF- 3, (final concentration of 5 pg/L) to promote proliferation and activation for 24 hours.
Then, low, medium, and high-dose Tadehaginoside groups (final concentrations of 20 pg/mL, 40 pg/mL, and
80 pg/mL) were added for intervention. The CCK-8 method was used to detect the effect of Tadehaginoside on LX-
2 proliferation. ELISA method detected the expression levels of IL-1f3, IL-18, IL-6, and INF- o in the cell
supernatant. qRT-PCR and Western blot were used to detect the mRNA and protein expression levels of NF-«B,
NLRP3, and Caspase-1 in cells. Results Tadehaginoside can significantly inhibit the proliferation of LX-2 cells.
Compared with the blank group, the TGF-p, activation group significantly increased the expression levels of IL-1f,
IL-18, IL-6, and INF-a in the cell supernatant, as well as the mRNA and protein expression levels of NF-«B,
NLRP3, and Caspase-1 in the cells, with statistical differences (P < 0.05). After intervention with Tadehaginoside,
compared with the TGF-f, activation group, various doses of Tadehaginoside could reduce the expression levels of
IL-1B, IL-18, IL-6, and INF-a in cell supernatant and downregulate the mRNA and protein expression of NF-«B,
NLRP3, and Caspase-1 in cells, with statistical differences (P < 0.05). Conclusions Tadehaginoside can
significantly inhibit the proliferation and activation of hepatic stellate cells, and its mechanism may be related to the

regulation of the NF-kB/NLRP3/Caspase-1 signaling pathway.
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B A ] HSCs % A1 (LR M 2% 1 2 75 0l 2o W 4 A%
F kB (nuclear factor kappa—B, NF-kB ) /%% H R 45 &
SRR T AR R Y O M VR A A5 R 2
& 3 (ucleotide—binding domain leucine—rich repeat and
pyrin domain—containing receptor 3, NLRP3)/Caspase—1
{5 510 B A ) HSCs 15 AL R BLA R WAl o 56Tk,
AN 5 48 7 #1213 R # NF- k B/NLRP3/
Caspase—1 {5 5 i J# 410 il HSCs 4 78 15 1k 19 7> 1
PL -

1 MBS AE®

Mk 5259
N\ HSCs B &0 20 i (X =2 40 if) W 1 v [ R 2
B 4 M2, FE AR 8 2 FAT R R eI A A A
i (21 B2 >98.0% ) N P 45 Th oy B i 45 . 1 ek H
KR TE T2 B, P53 01 R P Ak A 093 0 | R G
B35 10 LA 2 RO R 21 ) A €0 35 1 A5 30 4%
T b, >R T I3 55 B DMEM 8% 57 JE i i v B2
500 we/mL A EEH , 4 CIRAEFH .
1.2 FERF

i A DMEM 5 77 3 ( 35 [# Gibeo 20 7], It 5 -
8118290) , it 4= I ¥ (b 52 ¥ s B 24 7], 5% % : Cat No
16000-036) , g £ 1 i ( 35 [ Amersco 24 A, #t %5
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4135 %

0761 ) , R £k 2% ¥ ( phosphate buffered saline, PBS)
(A N # A AR TP A BRA R, 8% : Lot No
40903060T) , ¥ 1k 4 K K+ B, (transforming growth
factor—B,, TGF-B,) (& [ Sigma /A 7, #1t 5 : GF346) ,
TRIzol 1245 ( 2 [ Invitrogen 28 7 , it 5 : 15596026) ,
[ 41 g 4~ & 1B (Interleukin—1, IL-18) . IL.-18 . IL—-6
T3 & o (Interferon— o, INF— o) il B¢ 0 928 W B 38 46
(enzyme linked immunosorbent assay, ELISA) ik F &
(AT M IR B A= W B2 AR By A1 BR A =D, 525 430 o8
70-EK202, 70-EK206. 70-EK282. EK382HS) |,
Western blotting FE 7K % ( I3 35 = KA H AR A R A
A, 45 1 PO015) , SYBR S5 B 298 0 i it 5 A5 Bl 4% S
[ (quantitative real-time polymerase chain reaction,
qRT-PCR) &£ ( H A TaKaRa A 7], 41t : C-19864) ,
PR BUNF-kB 2 5a BEHUR bt KB NLRP3 £ 3¢
BEPLIAR \TBST 28 wh i . ECL k2 & ik ) (B3 -~
KA FEARAG R, 52550518 - 020617170522
060116179518 , ST673-500 , POO18AS-2) . H: il ik 5
Bk oy bk
1.3 FEMNE

A AR TR 9 A (Model 311 %Y, 5% [ Thermo
Scientific Forma A ] ) , ZM @484 & (ACB-4A1 B, F
Iy 20 E R A BRA R L 5] B 8 R (XD-101
R R VLR G R R A BRA D L A SR
(Model450 1 , 5 [¥ Bio—Rad /A ) ) , qRT-PCR {¥ (ABI
9700 %4 , 3¢ [E Bio—Rad A #l ) , 4= A 3l 2E 1k 43 #71 4X
(Selectra—E 1, fif 22 VITALAB A 7 ) , B 3K AL (EM10-
7-10 %4, 2 [E Major Science 23 H] ) o
14 Fik
141 miads RA B DMEM B 75 47 1 LX-2
AR J , IR H & 10% iR 4 175 /Y = 8 DMEM 1
N RS B LX=2 L& T 37 °C 5% CO, i IR K
FRAA PRI R A MG BEJE W IS L SR T 0.25 % JBE T
THALIEAE AR, O B3R I 0 4 M 47 ) 22350
142 KA CCK-8 &AM 3 F X3F 2 LX-2 8
¥ ey e R B KB LX-2 4 1 28 0.25%
i 2K 14 T AL R R0 T 96 FLAR T, AL 200 wlL,
MBI 6 M AL, B AR AR (37 °C,5% CO,)
W IR 24 h T, WCBR A BB IR, A 5 AN R B )
1o 10,20 .40 .80 F1 160 we/mL B #i 2 25 25 e, 7
WE A M TCR-B 1S fbdl, L8324 h 5, &

FEE W, AL 10 pL CCK-8 ¥ ik Fl 100 pL 1533
B 7637 CHFRF P AR SR 37 2 h, 7R 3K 450 nm Ab
R 4% FL A W O B A 20 M3 5 R (%) = (3256
H o= )/ (IR~ A 5) x 100%
1.43 0 HE KB LX-2 2 A 2
0.25% e 25 11 I AL JS B0 e S 4 i, T & 10%
JiG 4 L7 7Y DMEM 55 77 W i %5 TR 200, FF 20 M ik
BE S 1 x 107/mL (% 48 JE A0, A 96 L 1x 57
W BEFL 200 wL, B 6 N FL, AP S 4 A A
4 TGF-B, WAL\ TCF-B, + i 1 45 F % 571 42 41
TCF-B +# 5 25 rp F 4 TCF-B, + # A R
M EU, bR A, R & H A& TGF-B, (4
W R 5 we/L, %A 10 mmol ¥R ) 1) 45 77 W fif
HCHE A% A 24 b, B A AR b R = 2
L E R 20,40 F1 80 pg/mlL 1Y #H 2 25 AF EAT T
T, Ak 22005 75 24 h )5 KGR G 38 b o

1.4.4  ELISA 4w 4 g £ &% P IL-1B.IL—18.
IL—6 INF—o Foik K -F 8 X 80RO A LX-2 41
P T 96 FLER SR A, AE AL 200 WL, B AR Ak ik
# (37 °C,5% CO,) s FE, 4ok 8 25 H 4L TGF-
B, i L4l . TCF-B +#i P A AR &£ 41 . TGF-B, +
HiP R PR 4L TCF-B, + 8 P 25 H w4 .
24 h J5 40 NG RE A K R IR A AR, R
2 HY, AL AU A & TCF-B, , 4k 4E 1735 24 h
Jo T H A T 24 h, U A 4 A0 b T
W, B0 S AR TR, 43 i) 4% BRELISA 357 &5 10
A 45 00 2 40 i B 3 WP 1L-1B . 1L-18 . IL-6 . INF-«

St

kK F- .
1.45  qRT—PCR # M %@ & ¥ NF— kB, NLRP3,

Caspase—1 AR ELX BTFHEARXETH240)5,57
FANM BT W, WA 4% 2 A0, TS 42 BB TRIzol 328571
B U6 A 5 B B4 At RN A, I SR FH B o A A T A
D 5E RNA 4B K Wk B, PR RNA 386 4% 5 i eDNA J5
AT qRT-PCR K M o 2 W AR 3R : cDNA B4 1 pL,
SYBR Premix Ex Taq 10 wL, 1E JZ [ 51 # 4 1 pL,
ddH,0 #ME 2 20 pLo R 55 :95 CHIAEPE S min;
95 CAEPE 155,60 CiR k 30 5,72 CHEAH 30 s, HE:
40 A& P8 . R4 R, B —actin O N S L
NF-«kB . NLRP3 . Caspase—1 Z£ K A9 5| ¥ X 11 . & AL
N B UE ¥ A K 3% TaKaRa A TR A R 2 &) 58
Ao PCR 48 52 50 #4 /F ™ #% ¢ I TaKaRa 24 7] 2 71
VLI AT, SR 270 i T H A 2 R AR X R
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B JIFEIIEL,

=1 5|95
R/
I S =
bp
1EIA] : 5'-TGCGATTCCGCTATAAATGCG-3'
NF-kB 125
JZ 1] : 5'-ACAAGTTCATGTGGATGAGGC-3"
1E] : 5'-CCTGGATTTCTGCTAACGCC-3"
NLRP3 85
JZ 1] : 5'-TTCATCAGCACCTCTTGCGA-3'
IEM: 5'-TGCCTGGTCTTGTGACTTGGAG-3'
Caspase—1 217
S s 5'-TGTCCTGGGAAGAGGTAGAAACG-3'
1E : 5'"-CGTAAAGACCTCTATGCCAACA-3'
B-actin 115
JZ ] : 5'-TAGGAGCCAGGGCAGTAATC-3"
1.4.6 Western blotting ] 28 Je. P NF—kB.NLRP3.

Caspase—1 F @ AAx ik &  HTHA KT TH24h
Jo L FER AN E W, WA A R AR, ] RIPA 24 2
M AR 45 S 2 1, SR 46 Ik 25 (bicinchoninic acid
assay, BCA ) £ I 25 (1 ¥k B2 )5 , in i £ Buffer 2% i
I T 100 °C T AEHE 10 min. BUAS PR 1 #E47 10%
SDS-PAGE #4785 1 Bt 19 M Uk 43 89, IR 56 7% 2 R A
TR SR B TH 5% IR W3 K B AT W E AT 1 b,
TBST % 3 K5 , it A NF-kB ,NLRP3 , Caspase—1 —
PLORBELLE R 1:1000), T4 CTFHE LR H
TBST 2% #h ¥ DR AR 3 U, I AAH R 40 (R B L 1
4000),F 37 CFWEH 2 h5, FH TBST 2% vh i 7
Ue, LA ECL AL KGR B ()5 , B T 5 KR &
S5 N BBOE ST L 8 Image T 2 x BRPE G I0 25 1 4%
K BEAEL, LA B AR (15 N 28 1 K B Y HE B
Fn BRI A Xk i

1.5  SHitEH*

AR 2 BT R 1 SPSS 22.0 i it 8k . i ok
DARH + bR 25 (xx5) Fon, BRI 3 22
T, 2L P L LSD-1 K 55 . P <0.05 2
SAEGFE

2 HR

2.1 FHALEXTLX-2 4 pa i 5 i 2200

25 14l TGF- B 1K ik 41 . TGF- B + #i ) 45 1

10 pg/mL4H \TGF-B +#] P 451 20 pg/mL 4 [ TGF-B 1+
IR 40 wg/mL 41 TGF- B+ /% 25 F 80 pg/ml
ZH  TGF-B,+# 7 25 1 160 we/mL 2 20 g 3% 77 4% 5
R4 51 A (100.00+0.05)% . (135.30+8.53)% .
(83.27+7.02)% .(63.43+4.37)% (5574 +5.11)% .
(48.11+3.90)% . (36.06 £2.99)% , % 2H LX-2 41 Jifs
W TR LR, &7 22500, 2 A Gt R
S(F=35280, P=0.001)., 5% F4 L, TGF-B,
AL 4L 3 5 TR (P <0.05) 5 5 TGF-B, 1% b 41 [t
B, H R 45 50 B 4L X2 40T g B A R S R
i (P <0.05) ; TGF- B+ 1 45 11 45 71 & 24 LX-2 4
JHL 3% 7 Wil 20 24 0] 1 0 3 00, 4 TR ) 3 5 R
N R (P <0.05) o J5 225250 2 KA - FH 10 pe/mL
BT AL B LX-2 40 S A0 MG ) R B R OK
%5 20 pe/mL .40 pe/mL .80 we/mL #2245 1 4b 3
LX-2 45, 40 i % 7 & 3 T B 5 160 pwe/mlL i 2
AT A 3 LX-2 4 S5, 40 M FE AR O T R
PRI, J5 252 5236 VB 4 20 wg/mL . 40 pg/mL F1 80 pe/ml
A3 AR Ry i ARGR A R R R R R
AT A .
22 HAELEXLX-24 iEi®KIL-1B.1L-18.
IL-6.INF-a FRiE RIS

25 4 TGF- B, 76 b 41 Al TGF- B+ % 1 2% 1
A FN A IL-1B  1L-18 . IL-6 . INF-a /K F HL 85, 28
T 20T, 2R A G EE L (P<0.05); 5%
B, TGF-B, TG AL 41 40 i L35 b TL-18 | TL-
18 IL-6 , INF-a 3 35 /K ¥ Tt 5 (P <0.05) ; 5
TGF-B, 1AL 41 L%, TGF- B+ 1 2% 1 4% 7] 4 40
IL-1B. IL-18 . IL-6 , INF- o [ & i ¥ F [ (P <
0.05) o TGF- B+ & ;% 45 11 45 71| 5 21 245 4] P9 5 [
B EFEWAGITFE L (P<0.05), WE2.
2.3 # AL HF N LX-2 4 g NF- B, NLRP3,
Caspase—1RiZHIF M

% 41 NF-«B . NLRP3 , Caspase—1 % [K 4 % 3 i
wILE AT E S, ERYASITFEL(P<
0.05) ; 525 4 B, TGF-B, 1% Ak 4 41 il NF—« B
NLRP3 | Caspase—1 3& [F # X} 3 ik & 5 F+ & (P <
0.05) ; 5 TGF-B, iG b4l FL# , TGF-B ,+# 1 A5 4%
| 4+ 2H 41 S NF—x B . NLRP3 | Caspase—1 % [X] #H % 2&

-5 -



EBREAE

#

K2 KBHAIL-1B.IL-18.IL-6.INF-o Fik K FEELER

(x+s)

2151 IL-1B/(ng/L) IL-18/(pg/mL.) IL-6/(pg/ml.) INF-o/(ng/L.)
E{EE] 32.17+2.74 127.32 + 10.02 25.53 +2.66 89.33 £0.05
TGF-B, iF k4l 95.34 + 8.01 344.56 + 21.06 88.47+9.27 275.04 +15.33
TGF-B,+# P 4 H GG 4l 78.80 + 6.37 258.51 + 17.99 72.26 + 8.10 201.46 + 14.02
TGF-B,+#H P 451 il il 61.77 +5.73 200.89 + 16.37 59.96 + 4.67 157.84 + 11.86
TGF-B +H A 25 w5l 4l 47.25 +4.05 152.72+£9.93 41.22+3.26 136.42 £9.07
F1 135.265 218.410 118.525 95.168
P 0.000 0.000 0.000 0.000
FEB N (P<0.05), W3, %4 &HEANF-xB.NLRP3.Caspase-1EH
EXRIEELE (xxs)
£ 3 HBHANF-«B.NLRP3.Caspase-1EH
AT RIZE LR (xxs ) 20 5] NF-«xB#E[1 NLRP3ZE[] Caspase—1%E[]
>
{EE 1.00£0.04  1.00%0.02 1.00 £ 0.06
215 NF-kBFE[H  NLRP3ZE[H  Caspase—1FE[A
— TGF-B, E b4l 1.84+0.04  3.06+0.16  247=0.17
2 1.00£0.04  1.00+0.02 1.00 £ 0.06 -
. TGF-B +# M 45 1
TGF-B, 1% k4l 234+0.18  2.56+0.12 3.07+0.17 e 140+ 0.07 211009  2.02+0.10
— iRt
TGF-B +H 2 -
TGF-B +HI A 251
PR, 1.80£0.07  1.89+0.17 2.06 +0.10 DBI 117005  2.01+0.07 175 £ 0.07
i — Libilies|
TGF-B,+# 451 -
i 1774013 152009  1.96+0.07 TGF-B+#i
s 4 I 0.95+0.09 1.72+0.08 1.13 £0.06
" % e
TGF- P
TP asio0s 1332003 1222006 Fff 115.007 76.556 i
gl
P 0.001 0.000 0.000
F1 75.822 106.410 89.033
P 0.000 0.001 0.000 LR
& 3 itig

2.4 FHAZE X LX-2 48 58 & NF-«B.NLRP3,
Caspase-1E B RIiZRIE M
£ #H NF-«kB . NLRP3 ., Caspase—1 #& 9 #H %f % 15
IR, & E0l, ZEZF¥ASIFEE X (P<
0.05) . 575 4 L&, TGF-B, % 1k 41 40 Jfl NF-kB
NLRP3, Caspase-1 & [ #H X} & 35 & ¥ 1 I+ (P <
0.05) ; 5 TGF-B, h AL 4l b g, 8 5 A5 4 45 77 2 21 4
Jifi N NF-kB . NLRP3 , Caspase—1 25 [ 4 XF % 35 & 14
TR (P <0.05) 5 & 7 45 1 45 771 5k 20 201 1) R L
ZRHE G EE X (P<0.05), WWE1AIFE4,
1 2 3 4 5
NF-xB - — —_—— ;||

NLRP3 S 1 5 D

Conprvc- 1 | A - 5 |
B-actin (. S S S <D
125 (415 2: TCF-B, TG k415 3: TCF-B,+#1 /1 254 vl 41
4:TGF-B +#I A 20 ; 5: TGF-B,+#1 A7 2

1 &HENF-«B.NLRP3F1Caspase-1 EH&HE

5% 22 B, TR IO v 5 400 Jif - 0 2R E X 5 1k
R N F R, S HSCs FF2215 L 2 T BT 4 4k 1k
R R R EEALE, RAENK IR 5] R
Caspase—1 AW AL , IL-1B . IL-6 . IL-18 25 95 E A i A
T oW, AR S O L e e A, 5 R b
K A BB BB o 55 6 A, e 2908 B Rk
BONE T RR RORE R, 5 SR B Y SR RE T
AR

WF5E F W], NF-k B/NLRP3 48 %iF 14 3 1% g i 42 48
i R 2635 520 0k, 2 TP 27 4 AL T2 1 i o B S
%z —1", NF-kB J& — % A R % S K+, vl Ry
Zo Tl SR G 20k A 6 5 R 38 3k X F R E {7 il
B i i B OCH B AME Y, NF-kB AR 1Y
NLRP3 4 it /IMAAE by 1 3 G928 B AH) 22 495 119 0 2 4
#B43 , NF-k B/NLRP3 4 JiF {438 [ 1) 33016 PT  B0 A 0E
KOFTH g, R R E N3R5 5 4 W i E 2
%, [ B 2 S 2 4 AR B8 A T AR S . F
FERU, AL AL F 2R S T, NF-kB $ 8
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557 1) PR, 4 BTSSP NF—kB/NLRP3/Caspase—1 {55308 H 4 TSR AR BT FL 1 VR FRI ML)
M o 5 NF-«B 45 &1 il = BRI LT TE 1 1 X [8] FEZAE, ATH, B3E, 45 9 25 % o BUFF LR A1 R 7 A2

FETE T 40 B, 24 9% NLRP3 48 5 /MA 3 3 )
2B S IL-1B 1L-6 TL-18 %5 R 5E N F 143 , 15 &
— ZRINRAE "M, 3K L8 RAE P — 1T LA B
P& F HSCs 130 , 53— J7 11 O] LATE 3 3005 NF-«x B
{2 1E HSCs 40 i 1) £E A7, NLRP3 48 AE /IMA /2 Bl
TR % % & G0 0y 2 A B ER 43, % i NLRP3,
Caspase—1 F1 ASC 55 3 F 2 [ 2H 1, REAE HUnl| 2 Fhifs
5 JAE AT 180G Caspase—1, 1 Caspase—1 BB TG
T PE IL-1B BB Il IL-1B, S IL-1B ik KT
T I BB 40 A1, T TL-18 J& NLRP3 i 4 4
i e Y

L5 BT AR SEI R ] TGF-B 1755 LX-2 41 g

il 28 JTF 2T e AL 40 BB RS, 35835 T 8 2 2 15 X LX=-2 4
M B4 58 7% k. R OAE B F Bz 98 #2 NF- « B/NLRP3/
Caspase—1 {55 B EFPLE . ARWFFTEs R E W,
B 25 AT e 0 TGF- B S 1Y LX-2 41 iy 434

B

A TL-18  IL~18 \IL-6 \ INF—a &5 % iE [R T 4= i

PR, $0 1) BELIFT NLRP3 48 i /NAC % £k, 310 31 40 i vp
NF-kB . NLRP3 ., Caspase—1 %& [K il 2 4 Fe 3k , 4k 1fij 18

1A HSCs T A K A DU £F 4L R0
& X X B
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