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A TF i ROS/NL R AN I LT LM DA T 5 1
BLi
Me Kk, ke, R B, TR, g%
(W B AR B F IR IE RIS LA N EEEAS EHA TF 460 121000)

HEEIEW: AR HF@EtE A (Reactive Oxygen Species, ROS) /Nod#%4Kk% &3 (Nod-like Receptor Protein
3, NLRP3) i#s&st Ry Bm T semie (Keloid Fibroblast, KFs) A4 FAT A6 H 0B M4, k. 2 HRKkFsH oAb
W RFAhd) . REREGHFME (RA2000 400, 800 umol /LHHH) . KA HH+NACL R A2800 pmol /L 25
FAKL. 0mmol/L ROSFHRFIN-TEBEFBLABR (NAC) 1. #ommfedgsaee /7 (A4S0KF) « EA5e ) (EABE) | 12E%D
(Z%£%8 ), @iy I AKRE (Col-1) . MAKE (Col-M) . a—-FRIMNHEE (a-SMA) . A=E (MDA) 4%
A ACHE (SOD) .« ROSH M. NLRPIAAKTP. LR REIRA Y HIFLAKFsaA450KF. EHE, 12L£48 . Col-
I. Col-TI. o-SMAZ4-%. SODE MK T AtiB4E, MDAS-%. ROS/EM. NLRP3AAKF & T (P<0.05) A L%l
FIREARBUE; &IRE R F+NACLEKFs 69A450K-F. E4F . 1224 H . Col-1. Col-lll. a-SMA%G&. SODZEMIHZH TS
RAF A 2h3540, MDASE. ROSHE M. NLRPIFAKFIKT iRt 2 Fa (P<0.05) . £5i8: HHFInHIKPsgsa., iE45.
1 B RSN IR o R, X —VE ) 5 i EROS/NLRP 33l 34/~ 49 BN S 4H & .

(AR R, 23, M %Lmi; FrE; NoddZhEg3 (NLRP3)
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Effect and Mechanism of Paeoniflora on the Biological Behavior of Keloid Fibroblasts
through ROS/NLRP3 Pathway
YANG Jinlong, ZHANG Boting, ZHAO Hui, DONG Siwen, TANG Feng
( Department of Burn and Plastic Surgery, the 968 th Hospital of the People's Liberation Army Joint Logistic Support Force,
Jinzhou 121000, Liaoning, China )

Abstract: Objective To investigate the effects of paeoniflora on the biological behavior of keloid fibroblasts (KFs) through
reactive oxygen species (ROS)/NOD-like receptor protein 3 (NLRP3) pathway. Methods KFs were cultured and divided
into control group (without added drugs), paconiflorin groups with different concentrations (added 200, 400, 800umol/
L paeoniflorin), and high concentration paeoniflorin +NAC group [added 800 umol/L paeoniflorin and 1.0 mmol/L ROS
scavger N-acetylcysteine (NAC)]. Cell proliferation ability (A450 level), migration ability (migration rate), invasion ability
(invasion number) were detected. The contents of type Icollagen (Col-I), type III collagen (Col-III), a-smooth muscle actin
(a-SMA), malondialdehyde (MDA), the activity of superoxide dismutase (SOD), ROS and the expression of NLRP3 in cells
were detected. Results The A450 level, migration rate, invasion number, Col-I, Col-III, a-SMA content and SOD activity of
KFs in different concentrations of Paeconiflorin groups were lower than those in control group, while the MDA content, ROS
activity and NLRP3 expression level were higher than those in control group (P<<0.05), and the changes were concentration-
dependent. The A450 level, migration rate, invasion number, Col-I, Col-III, a-SMA content and SOD activity of KFs in high
concentration paeoniflorin +NAC group were higher than those in high concentration Paeoniflorin group, while the MDA
content, ROS activity and NLRP3 expression level of KFs in high concentration Paeoniflorin group were lower than those in
high concentration Paeoniflorin group (P<<0.05). Conclusion Paeoniflorin inhibits KFs proliferation, migration, invasion and
extracellular matrix synthesis, which is related to activation of oxidative stress mediated by ROS/NLRP3 pathway.
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ROIRIZIEAE O A R =2k, DU R 2F 4 i e
BANHRE, RAERITIRD S ERMEE, HEHME AT
REIBE AERIT BOHAT . KEERRENSFER
7 ROFANERAR . IR Y P55 1) 3 B T 20 2 R AT 4 4 i it
YA . REFEG RIS Z AN LT, EFRRIRIZ
PSR HE AN (KFs) (¥ 254 S R I 330 47 T OGS %E 2% B 762
R E R A REE ", A RDGHMA T4
BEAF B 0 — Fh B RS, — TN R SR BRI S AT 2
X 8 2 PR TR B £T 4 4T D 1 B AR 4 A 3 R A
ELAMHIE ), EAT 25 3 8 R Z 9% % 8 O 8 %
MK THLH MAB R . BURZEBA MR ED
SREE, AT RAPUMBER, R ERATZ R
BEINE PR (ROS) AR B IS ALK R 7 54 ) e 4
s . ROSTIECANMARGI I A 44, BEWT LB 352
YA A RIS, RELE AT 20 4 FH TNod ke 3244
A3 (NLRP3) BlEgnfusifi™® . Tk, A8F 7 LAR0S/
NLRP33# # A i, AT 25 AR KE s = AT N IE F 2
MURIEATIR R, B TEWID DA RAT 24 15 7R JRUR Y2 985 v 1 182
WAl KA 5 T

1 MR E

1.1 Z0f: KFs (385 CP-H235) M A a3 i 28 4k dr Bl
HIRAH

L2 FEZm, WA A AT (B85B21148) | ROS
TERFIN- R EE-L -2 Bt & B8 (N-acetyl-L-cysteine,
NAC, #%%5S2013) W H R AR A RAR, 40
WHER A B (CCK-8¥E, 1%'540203ES60) 1 [ X X EWE
(R BBARAR; 4 (J5MS4005) WH I
WA BIRE R A, T BEE (Col-1) « MM
B (Col-NTD + a—"FiAMMEhEH Ca-SMA)  TH M
(MDA) « ALY ARG (SOD) R TEEBE G 125 W8 B3k
(ELTISA) A& B L AR A BR A, ROSKE:
MEAFI & (9 IEHBRETDCFI-DAYE, $85:S0033S) i [ b2
TRAEDEARBAS AT PR, NLRP3 Gt NS — B H
FEAbcamA .

1.3 Jji

1.3.1 4fudEgs ooy 2. KPsH HUNGRERE 35, 540 %
LF0%I FH I ABE AL, 1 24640, ERIE3I~T4E
KPsHHT LG 25 . NI AR 25 55 92 55 s B4l (1%
WRES HIREE . IR EEAT A A B R A IR AT 25
W F 5 VBT, BB AT R 2 B M200. 400,
800 umol/L; MEFFIHIEAE F fi 2 25 1) =y R JEE AT 251 1 1 [l
HSh, ERFRIEPERING00 umol /LA H LA K 1. 0 mmol /L
NACHE Ay i FEE A 245 HF +NACEH

1.3.2 UMM AEGE ) A %186 0004/ FLH W AL 1R
MIKPsTERIAE96FLIT 7R IR, K5 9724 W IAT I d4h 25, 730
TE45 %524 hy 48 hfl72 hisf BEAT 40 SRS AG I, LI

10 B 1 CCK-8AF, k44532120 min, SRS FHEEAR ORI
A4507KT-,  A4507K T~k = 2 U 14 G 8 7Bk i o

1.3.3 ZHMITREAE ST : KRs/)2HALRE24 b BEAT I AL
W, HHBAX10°A/FUKKFs R IE6FLIE R0, A
B F5 FH 4T M0 8 77 P B0 Sk AE B 92 fLIE i — RIDR, #A1RAE
S0 hif R EIME ;. kSR 9524 h)E 4 BId 324 hig IR K
%, HImage JHAFOEEFIRIREABEAT 20, REITH
LR = (0 hRYRTH A -24 hRIJRTEAD /0 hRIJR T AR
X 100%.

1.3.4 4UARZBRESIHIRGEIN: KFs/rdLAb¥E24 h)g 4T3
ol tE, FidefETranswell 2 /NS AR K, #KFs
2 X 10N /FLEEME LB/ =, FRETENEIA
FHL0%EA MG R 7R 5, MBI F24 Ml LENER
MKFsIa) FAZ28, # 5K &R IKFs, 8514740
Ji T s DA R &5 R g, S AE BB NSRRI AR
R .

1.3.5 M AL sy B A REEAR PR IAS I 4% 81 X 10°
A/ ST B ACIIKE s R E 124U 930K, 859724 hJm idt4T
YY), HRE24 NG RRANIL, BN R TELTSA
SZB, KEMiCol-1 . Col-III. a —SMA. MDAS & LA K SODIH
Pho FUUAMMRAARL, AT % IR E DCFH-DAVE SRS, Al
ROSYE M

1.3.6 BEARBKFHRM: FZH1X 104/ FLEH LR
MIKFsHEMAE129LE 7R, H59724 Wi AT 448 %), 452
24 hE K FH B SR IO AT AN M 24 7 1 B I, A B I
BB AR K& 30 1 g B8 (IR =P T G 2 B
ESLG, SEATEIK. BB SR M M LM (PVDE)
JEE, A A 5% B0 I 21 WY IR T i s 8 U6 PV D I R 4T 25 1 3
F11h, SRJEZENLRP3. B -actin—Hih4CHEE &, WM
Ji F5 PYDF B BN BRI S il — Hu b T =R A 1 h,
55 i AT A5 B I MTNLRP3 B R IE /KT

1.4 Geit% 5. RAISPSS 26. 0347 G it b 21,
WICHIR BT R, FEIESS M, [l (v+s) &
s R FHANOV ARSI 43 A7 48] 22 5, R FH SNK - A 38 330 47 14
Pt P<0.05NZERA ST E L.

2 %R

2.1 AjZ5H K ROSTE B A ATKF B S e S 82 A EZ54
fEFFKFE24 hy 48 h. 72 h, REIKEATZFLLHIA4507K
TR, HEEAT 2R BT . AAB07K-T- 1% i F&
Ik, BIRFEERHIE (P<0.05) ; FSikEAT25H+NACLLIY
A507K & T m ik AT 25 4L (P<<0.05) 5 [F—WRJE 254
ERT, BEMERINEIE K, A450/K P (2 5t L2 X
(P>0.05) . WFEl.

2.2 AP KROSTHE BRI KFIL#% AR 22 58 7T g2 . ARIK
FEL R EIREATH AT R R
H TR, HBEATZEIRET S 0T f 2 & g0
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1 SEMBOXIRES

14k . 5 E
- o S
F1 BAMAERTE S AIA507K FEL 5 (x+£s)
2H7 24 h 48h 72h

XHHEAL (n=5)
IRIRBEATG A (n=5)

1.0940.12 1.14£0.10 1.17£0.12
0.840.07° 0.860.09" 0.88%0.06
FRIRIEATIFAL (n=5)  0.70£0.06™ 0.7240.07" 0.74£0.06™
FVREATZGHF YL (n=5)  0.55+0.04™ 0.56+0. 05" 0.5940. 04"
FRIEATFNACAL (n=5) 0.7140.07° 0.7240.06° 0.76=+0. 08°

E: R GatERLarkiz, P<0.05; “RESKRAE T hEmkes, P<O.05;
VEL R R kAR, P<0.05; ‘R &RE S R,
P<0.05,

MfZ 285 H B WG, 2R (P<0.05) 5 mikME
AT NACH A TR . MR B H & T =ik EAT
251740 (P<<0.05) . WLE1~2. %2,

E2 ®HEMBEHREER

F2 FEMMIBERREHEMELR (¥ +5)
ikl MR 2 /% SR 224 H /A
SHEA (n=5) 68.5947.92 151. 33+£18. 62
RIRBEATZ A (n=5) 50.324+6. 61" 120. 48+ 14. 56
HRIREATZATA (n=5) 38.31+4. 41" 89.39+9. 56™
EREATZHH (n=5) 26.34+3. 54" 58.57+7.51""

TR AT 5 +NACAL (n=5) 56.614+7. 12° 94.51+11. 44°
A CRTEHA R, P<0.05 RTBIRET HEEkE, P<O.05;
VR R E ) AR, P<0.05; “RRE & KA EMR,

P<0.05.

2.3 AJLH KROSTE BRI KFRN A 5T 7 HISEm - IR

ST -NACH

B HRIE. mIRIEATEHCol- T . Col-III. o —SMA[H
FRYUCT XA, HBEATGEIRET R, 405 A
KT RIS EIFWRR, SRR (P<0.05) 5 miK
JEAT T +NACZHCol— T o Col—TII. a ~SMAK& e T sk
EATZTFH (P<<0.05) o W33

=3 REMACoI- |\ Col-lll, a-SMARBMILLER (v*s, ng/ml)
25 Col-T Col-III A-SMA
XHEAL (n=5) 5.044£0.62  1.5240.16  3.3640.37
TRIREATZ T AL (n=5) 3.87+40.31°  1.2140. 11" 2.54+0.31°
FPIREEATZ A (n=5) 3.0140.24™  0.9240.07 2.01£0.22"
FIREATHEYL (n=5) 1.94+0. 18" 0.74+0.06™ 1.4740. 13"
FRIEATZHNACAL (n=5) 3.1240.30° 1.0440.11° 2.2440.19°
i RSB, P<O.05; “ATEHIRRET BRI, P<O. 05
EEB Y RE B EMILE, P<0.05; “RThHRET B EML,
P<0.05,

2.4 Aj25E KROSTE B 7% KE MDA J2 SODEI BN - AR JE
FPUREE . SR A 2 MDA S B T R4, SODYE M
TXHRAH, HBEAT A WEFm, MDAS EE Wi P, SOD
TEPEIRW G, SIREREIE (P<<0.05) ; &AL T
+NACZHMDA S SIS T iR BEAT 25 20, SODIE 2 v T e ik BE
AT (P<<0.05) . JL#4.

#4  BLALEMNDAS B K% SODGEMAIEL SR (x£s)
45 MDA/ C wmol/L) SOD/ (U/L)
4L (n=5) 1.16+0. 11 10.62+1. 16
TRIREATZHH (n=5) 1.6240. 147 8.45+0. 87"
IR AT (n=5) 2.2540. 24" 6.9140.74*
EIREATZHH (n=5) 3.2740. 30" 5. 240, 59"
TR AT TFNACAL (n=5) 1.9440. 20° 8.0140. 72°

i CRTFEABLAAL, P<0.05 "RTSIGREN IR, P<0.05
CERE KR AR, P<0.05; ‘Rl SRR kg,
P<0. 05,

2.5 A5 KR ROSIES B 7S KE HHROS/NLRP 338 B A1 540 . %
WIE . IR EIREAT T AROS TG PE X NLRP3 R A /K
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P TR, HOBEAY 251 R B A = ROSYE M L NLRP3 3R
BACFEET R, RIRERSM: (P<0.05) 5 MIREEA]
Z5AF +NACHROS I P S NLRP3 R I K P T = iR BE AT 24
4 (P<0.05) . WE3. 5.

B-actin

XA K PIRE EIRE RIREAY
AR AU ATEH AL HHNACA

E3 HEMAEPNLRPIMEBRIA

5 BLALHREROSIEME RNLRP3ZRIAK S AIEL 4L (x+5)

205 ROS/ (U/ml) NLRP3

XHHEAL (n=5) 0.51+0.04 1.15+0.13
(R EAT 2 (n=5) 0.74+0. 06" 0.79+0. 06"
FIREATZIEE (n=5) 1.0240. 10* 0.4840. 05"

R AT (n=5) 1.57+0. 13" 0.27+0. 03"

R AT ANACAL (n=5) 0.89+0.07° 0.85+0. 11°

i R, P<0.05; ‘RS IKKRE T HEMbE, P<0.05;
"R E R RE ki, P<0.05; “ATE HRES HFMIL,
P<0. 05,

3 Tig

TR 92 T RS AE PR R IR 350 R B Ik A 4 R R 1 B
Wi, FEIN AT AR A MO PO S 5 A A T R HE R
SRR, W28 2 4 ORI E AR
K, KPsR IO SR 4 i 13 s . RIEmE 2. 3
BT, RORIZIE IR FROAFEFARIIG. BUET . 200
B R 5, HZRYT G R, ARET FBW
JIPRGEATA ., B TRPsHE . T8, R22 U A R4t
BRERIRIZIE F I, EAKEs AP0 24 R AT T 7
R RIS A I R

AFU R IR 2 AR R 26, AT 2. AR AL
LY T RITEIF AR Al 25 AT 4 A0 B2 Hp 0 i 20 P o
FRAE R, AT HE TR AT S RT AT AL . O LT
2R A A TRY v 400 1) 40 L O R R A R R o P
B4 BN A0 J2 52 5 BURRE 98 J 3 A PRI IR T B 1)
SR AR, TR ORI AT 24 S AR MR R
£ 0 £ 585 TR0 400 AR 3 R 4 L R E . AR
JRIZIE I L RE T, KEs 2T 250Uk 988 40 i A2 0 22 AT
A, BRI RS TE DL A AT M A, KP s B H e )
LR RUZZERE Ty o AHIF FE AT 25 H AR RO IZ 9 14
FEAM AR S0, B U0 22 401 it 14 5 R 40 P AR L R A Ak, R
AL RS AR 22 AT AL I . &5 R R AR EAT 25 E
TP B M i sg . ST mRZE, /b g0 st
FEF R Col-1 . Col-III. o —SMAFKI& . DL b 45 R &
AT R I B T FE K P s 1 2 Rl AE M 2247 N B

HIVEF, MR AT 25 AT Rl S HIKF s 938 . B8, 2
2 LKA i A R B 7 SR FERRIZTE YR TT I E

UM 5 . TR 17282 B A A AL R
a5 o iR 2 1A AH G A 9T 32 B SN IR R s o 4 L AR K
SR AL O Y E AT 22—, ROSTEAEHDIRA T 4R 1K
ARG, TR BN LA R 2G04 T N ROS AR Y 2 (i iE
FALRIER N, BETT 5 JORE KB AR T PN R X8
LAY A A BRI, R 28 5] AN Al A 2 41
Bt AR HECheng AR I 45 B, ROSTEREIRIZ & Hh i)
PR IR WA R WIS B 45 R, S ROS
A R S A KE s PR3 B I 2 M A S R A R Y . AT R AE
S 200 I Sk 24 4 1 0 ) P DA R ko 4t LR PR 4R AR
F 5 INROSAE A 56 o AW ST XTROSHEAT 245 A 4EKF s 2E )
AT NP R REATIR R, SRR AT LR E R
PRI 77 AIG MK s HROSZK -, [ B 348 I i o 4044 7= MDA
KT P PR ACBESOD RGP . DL I &5 L3R B AT 25 1 n
KPsHHROSA: e (2 ik S8 Ak RS N, 338 1 412 7 A5 24 1T i
R E AR R KR s A 25T N

AN B L FE T, ROSIRA i 51 2 g b ik S AL i
77 A M R A A SR 0, 38 BB AR FH T SORE S
Y AR PP M BE T R A0 M B A4% N EE . NLRP3/ZROS 1) T i
HH, SRR MROSAEME METXNTPYFES, HEMENLRP3 &
AR, B 2B IENLRP 3 1) A 1 2 A B 33 98 0 S B B %
A AR BT T T AR T NLRP S A ) 45 R R
AT LAV FE A 19 7 SR I KF s HNLRP3 I R IA . JiE—
T 1o T A 254 T T KF s PR KL Gt b T8¢ 24 FTTROS 375 42 741
NAC, X—[FIE LIRS HEN: NACHA T H B A 1EH (#
AT MR AN RIKPs . TR, 278, 44k I i
& UL R B E A AL R . FINLRP3ZE I A FH IR ST . B
G R AT 2 KPS LE MDA T N I VRS AR F 5 0E ROS /
NLRR3JB A 5%,

gE TR, ATZEEIKEsEE . R . 1528 K4 s
T K, RN S A B DL B ROS/NLRP 3R %5 45 &5
s, ATEGE XK s A5 S AN A AN LR A s (i 3 A
PWOHROS /NLRP 338 2% /-5 1 S Ak MO %
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