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WE HB L% H E (ORD) ST RIS IZIE K UR 14 54T 4 40 j (OKF) [ & AERMLE, 3% CCK-8 4 ORI
Xof HKE (38583 1 09 52 0, SIE56: 43 Sk sk BRZEU RN S 02, AN R IR AN transwell SEEGHIN HKF AR IR ZERE 1, 2o e it
PCR(RT-qPCR) F13E H S i EN5iE % ( Western blot) #:3 ORI % HKF [ 40 il #h 3L R T8 i AH 5% mRNA FIEF4E 328 1 1 (FN1) |
a- P MUEIE A (a-SMA) | [ B FEFH (COL 1) COL M FIRAYRENT , ST N *f BEZ M 20 Fnfe Ak 2k K [H 1 (TGF) -
B1 + ORI #4, JI] RT-qPCR Hl Western blot #3ill ORI Xf HKF P TGF-B1 i SAYAHE mRNA FIAZFFER 4SS & 58 AL 45 iAE 2 143
H 3(NLRP3) \JAT-AHCBE S L H (ASC) Smad2 \Smad3  #5HR1L Smad2 8 (p-Smad2) \p-Smad3 FiKMFEMH, LR CCK-8
W RBEZE ORI ¥R BEXGN, HKF 40 M0 H R A s 5 5 00 B 20 Lh A, SO A A 24 h T B 1 AR (R 2R A 450 i 3% F %, FNT -
SMA .COL 1,COL MM kK5 E T (P <0.05) ; 5%F FBALAH H , A 41 NLRP3 , ASC ,Smad2 ,Smad3 | p-Smad2 , p-Smad3 # ik
BEFE (P <0.05) ; ST 4 40 1L, TGF-B1 + ORI 41 NLRP3 , ASC , Smad2 , Smad3 . p-Smad2 , p-Smad3 %3k . F M (P <
0.05), Z5it ORI E L AT TGF-B1/Smad 15538 B A1 NLRP3 45 B S0 KA, Wk HKEF f3E5 35 AR ZERE 1 LU 40y
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TRIRIZ B o — b B IR 2T AE 3G PP | 1] 61 2%
HMFEEE IR R A | R S 1 S Ay i B O ARV
IR AE A MR S A H T AR
F (transforming growth factor, TGF) -8, JLHJ& TGF-
B1 WAYJE 2 5 R IZ L iy SCHEAE T IH 7 =2
— 2 BT IRE A SR AL LS M R 52 R 1T 3 (nw-
cleotide binding oligomerization domain like recepter
protein 3,NLRP3) RIE/MAR—FIZREALEEY),
FH NLRP3 | f: [t 2 2 £ [ 7K f# -1 ( cysteinyl aspar-
tate specific proteinase-1, caspase-1) | & T-F 3¢ BE &
HE2E H (apoptosis-associated speck-like protein contai-
ning a CARD, ASC) 401, HA 51 F 4 i A % (in-
terleukin, IL) -18 FI 1L-1B 454 R K -5 £ 4E AL 950
% A N R A P & R R (oridonin,
ORI) 72 IS T B 7 2% 30 Ja AL v 43 B 1 R 1) 10 B
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TR A Y, WIS —Fl NLRP3 4t/ MA
PO 0, 38 97 B NLRP3 i B 3% Ak 51 e i A0 ¢ 952
WD R LI T W, ORT ELA B MR Bt
R VLAY S5 2R TR, HETH %A T
ORI XHAHRIZ 725 1 AL (B 5T, i 9% B 7E 5%
AR5 ORI X A IR 2 92 S U5 1 1 2F 4 48 A ( human
keloid fibroblasts , HKF ) [ 5 1 , -8 28 v 76 1 43
T, FIBTTIRIRTZIE TT R BT 10 25 W3R 7 S b4
#i

1 #MelEFHZE

1.1 FERFGNE  ORI( EGEM A YR A
BRA ], 4% =98% ) ; HKF (IRYISEHAE 1 L ) Y
HAMRAT) ; CCK-8 Kl i57 & (&I Biosharp 2%
")) ; ECL # & 56l 7] & | TRIzol ( 35 [E Thermo
Fisher 23 F]) s RIPA 40 Bl 24k ( ik 30 =~ RAEYIH:
ARAMAH ) ;-SMA ,COL I,COL I ,FN1  Smad2
p-Smad3 i (LR AR E Y HARABRAF] ) ;NL-
RP3 HU 1A (35 [E Affinity 24 7)) ; Smad3 HT 1 (3%
Abcam A H]) 5 p-Smad2 j’ﬁ,ﬁi( EH Cell Signaling N
Fl) ; TGF-B1 Hii ik ASC HiiA (3£ E Santa Cruz 23
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#l) ; GAPDH 112450/ 1gG FLEY TR 196G (db5T
TS AV AREIRAHE]) ; Wi AR a (HA
TAKARA 22H]) 5190 ( BigAE TAY TN ;2%
YeiE & PCR Y ( 3¢ [# Roche 2 A]) ; Transwell /N3
(£ [H Corning A H)) 3 CO, HiF7FH ( B KA Scotsman
NP

1.2 XEFHE

1.2.1 @3z RA 5 1E5% CO, 37 CHIRSE
M T HKF T8 1% ST 10% it 4= i3 DMEM
FEFR A rh AT W BE S 7 ML 2 90 % IS FH JB it 71
1 2 4540 B 3 ~ 7 AN AT S5, AT
W ORI ALHE HKF J& , AT 0 L5256, 55—tk o
AL X HR A RS B6 4, % R A AT b B R 2%
SEIGZH ] 10.0 wmol/L ORI (55 35 i & HKF 4
i1 24 h, K3 HKF 7% (=28 H5E 1 LA N 40 i S 2k o
AHE mRNA FE H K, 55 k53 o =40 X iR
20 BERIZH TGF-B1 + ORI 21, Xf BEZH A B AT fap 4k 33
BRI RS2 ] 58 35 52 BE N 10. 0 ng/ml TGF-B1
YEAT T R 9% 40 M8, TGF-B1 + ORI 41 ff] 10.0
pwmol/L ORI fYRZ IR & HKF 418 24 h |, FlimA
LN 10. 0 ng/ml TGF-B1 4T T Hi R FR 406,
il HKF N TGF-B1 55/ mRNA A8 K,
1.2.2 CCK-8 st e g sase 1 BEEEN L
XTS5 109 35 5 B2 1R I Ak T2 B s
W, VE A R T 96 fLARH (5 x 10* 4/4L)
VWA, X E2H,10.0.12.5,15.0,17.5.20.0
pmol/L FLANMREE A 2RI R, A 3 L, 4% 24
48 72 h =ABFKOR#EAT T 1T, A CCK-8 (10 pl/
L) ARS8 9% 2 b, FIEEHR{X (0D =450 nm) &b
HAILOGE, AR HI (%) = [ (K&
20 OD i — SZ3e2H OD {8) / (XHHRZH OD 14 - 25 4.
ODff) ] x100% . &l GraphPad Prism 9. 0.0 %k
PEHEAT AT ORI A2 B il e 3 (1C, ) o
1.2.3 @@ X R 5 A 2 fe it A% 5k WA
ZH 2N, IR Ak JE T B, R T 6 fLAR (4 x 10°
/L) R E 3 AN AL, R AN BE JS B
M3k e RO, 3 BT 2 0 i R 28 R, PBS
YERIE 3 WL 0 h I9RDIE, B T 37 °C,5%
CO, JEFFF P EFE 24 h 5 FUAAIRIE %, H Image ]
BAF AT R A, B RS % (% ) = (0 h X
SR —24 h ZFPYRTE ) /0 h RIJE AL x 100%
1.2.4 28 Transwell £34em sa fo iz 248 H IR
SRR IFERD T 24 FLART A TC LG B 5 5L &
B THE, R AR B 2 < 10°/ml, #4100 wl 42

B TR AT Transwell /NER) L=,
TE R A 500 wl & 10% I35 55 3300 R itk ),
BT 37°C ,5% CO, B34 555 24 h,PBS W ¥k 3
i, AR A R AR e 1 3 G I R T Y 4, FH 4% 1)
2 R B 2= IR RE 30 min, 372 B2, FEH 0. 5%
5 15 min, FHEK PVRBOR , fE B R T
SEL R AL TG, TR 22 4 5

1.2.5 RT-qPCR # ) %8 i, mRNA & A K-F I8
KA AMAUTTE , FH TRIzol 24, 4l RNA $2 Hitial )
BT S 4 HKF 89 B RNA J5 A6
HHRBE | 0% 53545 ¢DNA , L B-actin 1EH N IEYES:
HE L RNA 2% & PCR A G791 e &, I
N ZA% M 295 C AR (30 ), AEIF (1 1K) 595 C A
PE(5 s),60 CIR K (30 s), fE3H (40 ¥K), &K
27T mRNA A X R s & 51 )75 W
1,

%1 RT-qPCR 3|45 3|
Tab.1 Primers used for RT-qPCR

Gene Forward (5'-3")
F:CCCTGGAGAAGAGCTACGAG
R:GGAAGGAAGGCTGGAAGAGT
COL I F.:AGCACAAAGCAGTTTTTCCC
R:TTTGGGTCATTTCCACATGC
F:GCTGAGTTTTATGACGGGC
R:TGAAGCAGAGCGAGAAGTAG
FN 1 F.:GACTGTGGACCAAGTTGATG
R:TGTGCTGCTACCTTCTACTG

B-actin

CoL I

a-SMA F: TGTGAAGCAGCTCCAGCTAT
R:CTTACAGAGCCCAGAGCCAT
TGF-B1 F:GCAACAATTCCTGGCGATAC
R:CTAAGGCGAAAGCCCTCAAT
NLRP3 F:GAGAACTTTCTGTGTGGACC
R:TTCAAGTCCACATCCTCCAG
ASC F:GTCAGCTTCTACCTGGAGAC
R:CCGGTGCTGGTCTATAAAGT
Smad2 F:CGGTAGAAATGACAAGAAGG
R:ATCACTTAGGCACTCAGCAA
Smad3 F:AAGATCCCACCAGGATGCAA

R:GGTCAACTGGTAGACAGCCT

1.2.6 Western blot # fm i & & & ik K-F e
KLU, H RIPA S5 24 40 M J 850, B L3
W, FEM 1 - 4 A 5 x SDS-PAGE & [1 | FE G2
W, B K A 10 min, (HEE SR A8 M, RRFE A2
PR , 18 1T SDS-PAGE BEAEHLIK (10 wl/fL) 43
BEA, BB EAT PVDF K L, 5% IS U5k 2 1
1 h, I AHLAK FN1,o-SMA  ASC . COL [ .coL I,
NLRP3 | Smad3 . p-Smad3 . Smad2, p-Smad2 (1
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1000) 4 °C 2 #0078 7%, TBST ¥ (3 X, 10
min/?j() ,4% PVDF J{5 HRP #ric ) 1L E %R IeG
PR BTN 1gG Ui (1 2 5 000) 7EE R E
1 h, A TBST ¥Ei% (3 ¥K,10 min/IX) , i ECL %k
RN T 0 SRAE UGS H Image J A4 45
A IRBEAE, AT e =T

1.3 ZRit=Z43E RS SPSS 25. 0 A F vEA7 $ i
ST AR R IR K v s, PRI LSRR ¢ 16
5 s Z 4] LR L R 2550 07 B nT 4k
K4 GraphPad Prism 9. 0. 0 23], P <0. 05 #%ik
RESFEGIFE X,

2 gR

2.1 ORI X HKF EEEENBFME  CCKS 45
R, AR e B ORI(10.0,12.5,15.0,17.5.,20.0
pmol/L) 4331 HKF 4iiffd 24 48 72 h, [f]— i [i1]
BEPY B ORI ¥ B TH 5, 440 i R a2 i 1d o, 22
WEEARTN M, 22 RA ST FE (P <0.05) ,{H[F]—
WIEZYT , BEVE 3G, 40 M0 ] %6 25 5 o5t
TR X, R DL 45 A 24 48 72 h ORI
YERIT HKF 1Y 1Cs, {853 %124 : 15. 64 (15. 65 ,15. 70
pwmol/L. V44 ORI %t HKF 4 Ml 1) 5 M 52 | 1%
SESIERE TACT 1C, MR EE (AT /5 82505, 10.0
pwmol/L ¥k B ORI I}, 24 48 72 h =AMEFH I 4
TR B (E 2 94 12.29% (12.53% (12. 63% , %
20 BTG I A VR A W A 10. 0 pumol /L ¥R BE 1)
ORI Wl TJa2efffse, W 1 k2,

2.2 ORIXMHKFIE# S Hh0EMm MHELT

1.0r moh
24 h
48 h
m72h

e
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Cell inhibition rate

(=)
o
777777772772

0 o =l N I
Control  10.0 12.5 15.0 17.5 20.0
ORI concentration(pmol/L)

1 AEXKE ORI ZHIEER 2448720 /7
% HKF ] ) 2= & 250
Fig.1 Effect of different concentrations of ORI
on the inhibition rate of HKF after 24, 48, and 72 hours

x2 AEKRE ORI ZEA[EE AR E S FH HKF 41 #0 &l 2
Tab.2 The inhibition rate of HKF cells by different

concentrations of ORI at various intervention time points

Drug concentration Cell inhibition rate

( pmol/L) 24 h 48 h 72 h
10.0 0.123 +0.011 0.125+0.005 0.126 +0.008
12.5 0.233 £0.028 0.237 +0.021 0.233 +0.005
15.0 0.450 +0.030 0.451 +0.016 0.445 +0.029
17.5 0.649 +0.063 0.642 +0.003 0.638 +0.016
20.0 0.756 +0.050 0.757 +0.020 0.757 +0.009
F value 129.570 1 058.990 802. 470

P value <0.001 <0.001 <0.001

XTHRZH  SC G 41 HKF 40 3278 SR 2868 13 T
R, AR SCIR 25 0 B AR T R, Se e Al
YUY 24 h RJR PR RS W TE  E R RE T W T
M, 25 A Ge it 3 X (0.392 +0.011;0.083 +
0.013;: =32.034,P <0.05) ., 4Hfifl Transwell 3Z5;
5L R AR T IR, CEG 2 24 h ZEL IR AR
Y H W3 TR, 25 A ST R L (19.330 £
1.528;9.333 +2.082;:=6.708,P <0.05) , W& 2,
2.3 ORI Xf HKF 28 A 5hE B i 48 55 mRNA 70
EARIEWIZI  RT-qPCR 453 WoR . M T4} g
2H , 528620 HKF H FN1 ,a-SMA .COL I .COL II 1
mRNA FiAKTF 8 E TR, 25 A 522 L (1,
=5.945,P <0.001;1, 4, =8.246,P <0.001 ;1. ,
=7.804,P <0.001 ;2. y =56.350,P <0.001), "L
Kl 3, Western blot 455 /R~  AHES T X HEL | SC80 4
FN1.a-SMA COL [ .COL IM%&H#AH B#H Pk,
EZRAGFE XL (1 =2.837,P <0.05;1, 40 =
3.934,P <0.05; 100, ; =5.855,P <0.01;t0 gy =
3.658,P<0.05), WK 4,

2.4 ORI X HKF A TGF-p1 % S0 5% mRNA
MEEBEMM  RT-qPCR %45 % B M8 T X 1
20, B2 HKF 1 NLRP3 , ASC ., Smad2 , Smad3 A
mRNA 3k 7KV 1 25 T A TR 4 TGF-B1
+ ORI 41 HKF 1 ASC ., NLRP3 . Smad2 . Smad3 HJ
mRNA KAV E TR, 2R A G275 L (F
=211.90, P < 0.001; Fyp = 199.30, P <0.001;
Fo.p =549.00, P <0.001; Fy,_, =531.00, P <
0.001), WK 5, Western blot 4558 75 ; FH#E T %}
WA, RIZH HKF A NLRP3 (ASC ,Smad2 Smad3 ,p-
Smad2 ,p-Smad3 £ H #% ik & B s A TR A
40, TGF-B1 + ORI 41 HKF 1 ASC NLRP3 Smad?2 .
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Fig.2 Effect of ORI on HKF migration and invasion ability

A ; Migration distance after 24 hours in a cell scratch assay x 100 ; B; Number of invasive cells after 24 hours, stained with crystal violet x 100;a:con-

trol group; b:experimental group; “ * P <0. 01 vs control group.
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E 3 ORI X} HKF ZH5ME R A 48 mRNA ik FER#m
Fig.3 Effect of ORI on the expression of mRNA related
to extracellular matrix formation in HKF cells

***P<0.001 vs control group.

Smad3 ,p-Smad2 . p-Smad3 K 1 & ik & T, 2
FAEGIHHE X (F =20.70,P <0.05; Fypp =
40.68,P <0.001;F,, » =32.90,P <0.001;Fy, . =
34.89,P <0.001;F g,.n=28.85,P<0.01;F ¢ .=
38.25,P <0.001) ., VLIE 6,

3 itie

H T, BIRIZ IS IR 9T R E F AR 249 i
I7 BOE KR AE 2 RO, BE R AT IR, 2R
A2 &3, I RIA T MEE RS IR BT 4t 4
FEAT 04 G 3 8 v 493 O A e, Lo 3 048 i
PATER 5| & AN o0 it B AR B A
S TR PR, BFSET W TGF-B1/Smad
15530 6 o R 92 9 I L LA AR R, TGF -
Bl HH M AIZiA (TBR-T1) 454, 1G4k TBR-1, 1%
Smad {55 538 1 , W «-SMA K& FN1 S HA &
B, R A T A A RIS 5 Ak L) B A R A
DURR, Pead B X R IZ B T R 56 B2 ) ORI
HERFAIK TGF-B1 5% T Smad2 ., Smad3 . Smad4 VL K
PAIL-I ZE /K, I8 /0 T Smad2 Fl Smad3 1) #5 2
K-, B BT TGF-B1/Smad {5 538 %, 41 1l 45
A i 3 5 ORI AT L) A A 2 1 32 114 4
MR F TNF-o \ TGF-B1 IL-1B H1 IL-6 HYREHL , Bl 35
JFF U A J ke ek SR 6 R 2 R A0 LI 0, A A5 e A TS
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FNI 259 L0 7 control group
experimental group
g osf
a-SMA 45 2
&
5 06 B %k
COLI 130 3 :
I
g2 04r
z .
o 021
o~
GAPDH 37 0
FN1 a-SMA COLI COL I
El 4 ORI Xf HKF #ff5hE B B AE X | B RiE K F R0
Fig.4 Effect of ORI on the expression of proteins related to extracellular matrix formation in HKF cells
a:control group;b:experimental group; * P <0.05," * P <0. 01 vs control group.
HI55 HKE YA 3 1 , M 42 400 T i R 92 5 T Tl
10 r 3 control group Sk
model group El’g'ﬁi% o
L st [ TGE-B1+ORI group AWFFE ) 2 AR IR 2 98 R AN (1) 1 £F 24 41 i
i o PPOULZE ], NLRP3 425 /A B Y LR, X 2/
:zj o u - TRIRIZ FEAE Dy — Tl e 12 1 2 B A P i & 1) ot J3E &
E Ll . HEflesia , NLRP3 e /P 2 O 1 50 v
£ FAEH, ORI AEHSIE 1 4 ) NLRP3 S % 4 i %
<2 WHE, 5 ORI 5 Cys279 T LU HERT , ¢ T LKL IE
. NLRP3 5 NEK7 2 [8] i) #H 5 AT I LD R Bl B NL-
ASC NLRP3  Smad2 Smad3 RP3 JEAE/IMAZH 2B RO 1L F2 DT A A5 41 ) 1

El5 ORI X HKF M TGF-Bl 548X mRNA RiXKFHI#T
Fig.5 Effect of ORI on TGF-p1-induced
mRNA expression levels in HKF
*** P <0.001 s control group; ™ P <0.001 vs model group.

SRR S 405 . BRAE B A KRB 98 & WA
25 FHAE ) Hh B2 U 103 RE AR A8 i R Y2 2 I 4
YA, IZEBEITAE R WoR, 245 ORI AL BEAY HKF, 41 i
AN R B A ¢ FNT, o-SMA , COL [ #1 COL I
mRNA DL R AR IR 3k 2 i 3 T B, 2 ] ORI B
WL ) 5 1922 2 A4 L A/ K o A FRL 2R A 8 A A 41 i
SN A3 R A, I ELAM I B 1, SR D 1)
Rafigt, IZMRGE A UAE B AR 9T 4538, TGF-B1 fig
5 IR IZ B P ) Smad2 1 Smad3 73k M W R
1k, H R 24 ORI AL R [ HKF, TGF-B1 5 S 11
Smad2 1 Smad3 mRNA DI NEARFSKELET
K% ,Smad2 Smad3 5 [ W BERR LKV 52 4], $ 7R
ORI 7] RE# 4 BT TGF-B1/Smad 155 1% 538 B ok

1 NLRP3 3RS (1< 5% . ORI if i F kb T
IL4 JIrif5 30 NLRP3 48E/MAK G 1 2Rk,
TG ORI @ i # i NLRP3 K HAH S /Y
{5538 6 , AT LAYl 2D 5 A T IL-18 1 1L-18 YRRk
LI B 5 B TGF-B1/Smad 15514 5, 8550 JIL
ikt 1 AR TGF-B1 W
NLRP3 \ASC 1) mRNA DL S8 /K B33 , i ORI
AEfE W E Wl i TGF-B1 FriF S 9 NLRP3 il ASC
mRNA KR A FA 0 FiA, $#27R8 ORI Xt HKF B1EH
HLHI AT B 5 P84 NLRP3 SRAE/IMA I 36 M A7 1K, 11
il TGF-B1/Smad 17 5% T3 % Al LIAI il NLRP3 %
E /AR TS, T R A BTRIR AE FH , % B0 NLRP3
RAE/MEE TCF-B Z MIAELE BAHFZ W AH EAE Y

IR TN T ORI % HKF £ Fh 56 54k
YIAAT RS2 A 4G A G 5 T RS 1R 2B LA A
AP A SRR SR Bk — 2R T
ORI A 6838 3 T i TGF-B1/Smad 15 5 1& 5 1) 25 it
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ASC 21 20r 1 con(;r«l)l group
model grou
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El6 ORIXf HKF A TGF-l ¥ SHIHHXE A RiEKFHIZN
Fig.6 Effect of ORI on TGF-Bl-induced protein expression levels in HKF
a: control group; b: model group; ¢: TGF-Bl + ORI group; **P <0.01, “** P <0.001 vs control group; *P <0.05,™ P <0.01 vs model
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Effect and mechanism of oridonin on malignant

biological behavior of keloid fibroblasts
Song Caiying,Gao Xiang,Zhu Qiuxuan,Cheng Shengrong,Chen Wendong,Zhu Fei
(Dept of Plastic Surgery, The First Affiliated Hospital of Anhui Medical University, Hefei 230022)

Abstract Objective To investigate the effects and mechanisms of oridonin (ORI) on human keloid-derived fi-
broblasts (HKF). Methods The effects of ORI on the proliferation activity of HKF were assessed using the CCK-
8 assay. The experiment was divided into control and experimental groups. Cell scratch and Transwell assays were
conducted to evaluate the migration and invasion capabilities of HKF. Real-time quantitative PCR ( RT-qPCR) and
Western blot were used to examine the impact of ORI on the expression of extracellular matrix-related mRNA and fi-
bronectin 1 (FN1), a-smooth muscle actin (a-SMA) , type I collagen ( COL T ), and COL I in HKF. The ex-
periment was also divided into control, model, and transforming growth factor (TGF)-B1 + ORI groups. RT-qPCR
and Western blot were utilized to determine the effects of ORI on the expression of TGF-B1-induced mRNA and nu-
cleotide-binding oligomerization domain-like receptor protein 3 ( NLRP3) , apoptosis-associated speck-like protein
containing a CARD (ASC), Smad2, Smad3, phosphorylated Smad2 (p-Smad2), and p-Smad3 in HKF. Results
CCK-8 assay demonstrated that the cell inhibition rate of HKF progressively increased with increasing concentra-
tions of ORI. Compared with the control group, the experimental group exhibited a significant reduction in the mi-
gration area at 24 hours and a decrease in the number of invasive cells. Furthermore, there was a significant down-
regulation in the expression levels of FN1, a-SMA, COL I, and COL Il (P <0.05). In comparison with the con-
trol group, the model group showed a significant upregulation in the expression of NLRP3, ASC, Smad2, Smad3,
p-Smad2, and p-Smad3 (P <0.05). Relative to the model group, the TGF-B1 + ORI group demonstrated a signifi-
cant downregulation in the expression of NLRP3, ASC, Smad2, Smad3, p-Smad2, and p-Smad3 (P <0.05).
Conclusion ORI the proliferation, migration, and invasiveness of HKF, as well as the formation and deposition of
the extracellular matrix, through the blockade of the TGF-B1/Smad signaling pathway and the NLRP3-mediated in-
flammatory response.
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