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BE BRY: #F 50 T #R ook 32 0 B % 4% (Porphyromonas lipopolysaccharide , LPS-PG ) %t 5 J&] 5 a%, £ 4 #m A6 (mouse periodontal Lig-
ament: Normal Fibroblasts, mPDLFs) 3% 74 & it # 69 % v, #8737 TXNIP/NIrp3 ¥ Mk 2 AL Po/ER . ik RAREREWY
LPS-PG 4t )~ & mPDLFs 2 fo. R [ i 18], CCK-8 kAl 2m A3 g4 ) &, KU H tm e 5y 3+ IR AR (35 3 JRAF ) 24 h) A= LPS-PG
20(2 M % LPS-PG 4E 24 h), % J& 92 B 4ol 2 i 3E 45 ELISA i4am & 28 f A~ -18 (Interleukin-18,IL-1p) e & i # £ 4% & &
B1(High mobility group protein Bl ,HMGBI1 ) #7 7Kk -F , Western Blot #- ] Nod # % 4k %& & 3 (Nod-like receptor pyrin domain3,NL-
RP3). /A =483 58,5 4% & (Apoptosis-associated speck-like protein, ASC) | i& 1t ¥t 2 B & & B (cleaved-caspase-1) fe s 22 K &
#8 A% A % & ( Thioredoxin-interacting protein, TXNIP ) % ik | %, 9% Hiigam vl L E G ematEm, 8.5 0 M & LPS-PG
Ak, 1 M A= 2 M #9 LPS-PG T 2 %3 sm mPDLFs #9 41 fe.3% 7 474 & (P<0.05) .5 LPS-PG 4 A 0 h 481t ,LPS-PG 4 A 12h.24 h
F= 48 h 3T 2. %34 Am mPDLFs &) 4a J.3% 5647 4] 5 (P<0.05) . LPS-PG 402 ffiy P 18] ' 45 & ' £ 45 49 3B B R 4m ML i AR T % B
20, 5t eaAart , LPS-PG i 4m it IL-1B A= HMGBI #97K-F NLRP3  cleaved-caspase-1 #= TXNIP & & & A3 R F3gw, B
NLRP3 Fe= ASC ,NLRP3 #= cleaved-caspase-1 , TXNIP #= NLRP3 ¢ %& & ZF 4k ) B F 38 3% (P<0.05), m A4 ASC ZO M A XL E
% £ (P>0.05), %518:LPS-PG 474 mPDLFs 20 ft 493§ 5o it 45, ALH 5 Nlp3 SUBAR B R 5 A Emi X 4 .
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ABSTRACT Objective: To investigate the effects of lipopolysaccharide from Porphyromonas gingivalis (LPS-PG) on the prolifera-
tion and migration of periodontal ligament fibroblasts (mPDLFs), and to explore the role of TXNIP/Nlrp3 inflammasome pathway in it.
Methods: Different concentrations of LPS-PG were used to stimulate mouse mPDLFs cells for different times , and the cell proliferation
inhibition rate was detected by CCK-8 method. The cells were then divided into two groups: control group (stimulation with medium for
24 h) and LPS-PG group (stimulation with 2 M LPS-PG for 24 h). The scratch test was used to detect cell migration, ELISA method was
used to detect the level of IL-18 and HMGB1, Western Blot was used to detect the expression of NLRP3, ASC, cleaved-caspase-1 and
TXNIP protein, and Co-immunoprecipitation is used to detect the interaction between the above proteins. Results: Compared with 0 M of
LPS-PG, 1 M and 2 M of LPS-PG significantly increased the cell proliferation inhibition rate of mPDLFs (P<0.05). Compared with
LPS-PG at 0 h, LPS-PG at 12 h, 24 h and 48 h can significantly increase the cell proliferation inhibition rate of mPDLFs (P<0.05). The
migration distance and the number of cells in the LPS-PG group to the middle 'wound' were much lower than those in the control group.
Compared with the control group, the levels of IL-13 and HMGB1 and the expression of NLRP3, cleaved-caspase-1 and TXNIP protein
in the LPS-PG group were significantly increased (P<0.05), and the protein interaction ability of NLRP3 and ASC, NLRP3 and
cleaved-caspase-1, TXNIP and NLRP3 was significantly enhanced (P<0.05), but there was no significant difference in the expression of
ASC protein between the two groups (>0.05). Conclusion: LPS-PG can inhibit the proliferation and migration of mPDLFs cells, and its

mechanism is closely related to the formation and activation of Nlrp3 inflammasome.
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PEPEA R SR L — 2 R, R R W B RE )
R AR s R, 7T & AR AEAT A AR 8 B, ™ s AR i R
RSB AR IR A IGCRTHG It B A R A g R (L
FE P WRAEAE ) o AR A Ry 2 R WO, 1 PRERAIE e PR B 25
& I TS B, I BT R iy > 2 R RS R 2T 4
ZH 2 (Mouse periodontal ligament fibroblasts, mPDLFs )z 7 Jif] Ji&t
LU BN A, 2 S 20 h 55 H freok | fe 2 4
MR A R R R R EZEM, G HSUEE S
#49. mPDLFs 5415 FHMIAITE (Porphyromonas gingi-
valis,PG) (= 2885 UIAROC , Horb PG 2 2 Ji] 4 1 2 B A4,
RERE A= R P FE T R 8 5 R I R S5 45 D SR IR DL A
T B MRS, J2 2F e B P 1 240 el £ SR RE B g ) S B R 3107,
HWFFE LI, 24 G I N 2 A EL A Ah T+ PR 34ms , R T B Bk
WFF25 70 2P AR IR F R, 17 PG 2R R B BE P i R ] B
B LY, [FEF, I8 24 (Lipopolysaccharide, LPS ) {2y
PG B FZHURN A BT A R R LMK RS, AR
W, LPS-PG ] S:EONFIBEAT A E R O ARG Sk AE
fifi A 25 £ Fhopic iU, {H 2 LPS-PG % mPDLFs F 5% M K 1 J1]
LA ARBEHI . Ptk, A8 CEZE5E LPS-PG X% mPDLFs
Ba5H KT s, JF R TXNIP/NIrp3 58 Mid g /e Al vh
MR AL

I MR 5

L1 FEXFI RS

/INEL mPDLFs 14 [ 7% Procell /28] ($55-: CP-M199) , )k
PG 1Y) LPS-PG Iy [ 26 & Sigma-Aldrich /3 7], CCK-8 i,
& . /MR IL-1BELISA iR &l 3 I3 = RAH, /MR
HMGBI1/HMG-1 ELISA 7| & 14 [ 3¢ [ Nowvus Biologicals 2
%] ,NLRP3 Fil cleaved-caspase-1 Hii {4 W) H 3¢ [E Abcam 2\ &),
ASC HifkIy A 2 [F Santa cruz 22 H), TXNIP kg [ 3£ E CST
NG
1.2 HpELE3E

# mPDLFs 55 35 76 & 47 10 %I 4 M3 A1 1 % UL Y
DMEM #5536, F 37 °C .5 % CO, B FB 5 40 h 1 9%,
2-3 KA, BOHEUE R IAAIMH F /R 8es8 5.
1.3 20 REEFE 4 Hil 46 i

#% mPDLFs H 0.25 %y REHFA LG, LLIAEFL 2 10° >4
JuFRE T 96 LR, S FHWE N OM.05 M 1M FI2M
LPS-PG 43 24 h, 5% H 2 M [ LPS-PG 43 %II4b¥E 0 h 12 h,
24 h 1 48 h, % HEFLIN DMEM, 2 J5 & LA A 10 wL ) CCK-8
BALIEE 1h 5, HEFRCE 450 nm g B (OD) . 41
MOEFEINHIR (%)= (XFHERFL OD- JliKfL OD)/ %} 1, ODx
100 %,
L4 fRRTERAE N

4 I 7 L J5 B9 mPDLFs LA43FL 8% 10° A4 Fh il F 6

LR, HERKESE 24 h J5, FIREAE SR LR R —E
I, IFARICRIETE R, 4 PBS Byk)n, XRARFLHmA
2.5 mL ) DMEM K5 333& , LPS-PG 41 AL AA 2 M 2.5 mL
) LPS-PG, B4 15 4 1~ E AL, 5537 24 h J5 AR X 41 i
Ik .
1.5 ELISA i%#i IL-18 1 HMGB1 &2

# mPDLFs LA%EAL 5% 10° D AAEFAE T 96 LA, Xf #E2H
fg£L A 100 L ) DMEM K373, LPS-PG £ i fLH A
2 M., 100 L ) LPS-PG, HEHiX 4 L. RH/PNE IL-16 F1
HMGBI1 ELISA 2t 51 &2 A6 I 4 41 40 ff i 98 4 Y+ IL-18 I
HMGBI1 &t , BRI 7 vk AR Hi a0 G e 22 vl W gk A7 1
Vi, Lk BRI 450 nm Ak PLZS X REFLIH 5 4%
fL OD fA,
1.6 Western Blot % #& il NLRP3,ASC #0 cleaved-caspase-1 &
ArFRE

AN AL BT 3CTR 1.5 350 R RIPA GG P2 40 i
IR A, BCA I & T BB A E B Hr. 20 g
HHHFAT LA, 10 %A SDS-PAGE HLJK /38 Bk, 1 h 5
H:F% 2 PVDF I I, 5 %M BSA 4] 45 min J5 , It A—%$1,4 C
JFE R, PBST U 3 WK, A AL S bR iC i — 30, &
HEFEIR 45 min, PBST ¥k 3 ¥k, L Ak2% & ) (ECL) U i 4 1
W, FFHBER % & 55 M Bio-Rad /A F] Y Quantity One 4.6.2
G o ki . — BRI LGy :NLRP3(1:800) \ASC(1:
2000) F cleaved-caspase-1 (1:1000), —-HifH B LR 1:
10000, B-actin P2, Image-Pro Plus 6.0 SR H 4547 K JE
1, IS AT R A
1.7 ELiER N NLRP3,ASC #0 cleaved-caspase-1 EH R
BEHEEIER

K PGB JETTE H AR B (1 BT i] pAH BAE A . % 1.6 3
SR PIZE SR AR A R )T PBS W R R 1 g/ 1K
I mL i85 FI R B IN A &= &4 20 wL i) Agarose A/G beads
1,4 CEEIR 2 h, i8R B3, ) B inA 5 pL 9 IP $if4 (In-
put FAATER 117 1gG) 4 CHIKRLR, WHIA 30 L iy
Agarose A/G beads, E{RFEIK 2 h, 7 3%, PBS Wik, RGN A
R A , SRS E4T SDS-PAGE Lk , J5 £E[7] Western
Blot 2B (F IB Hiifk ).
1.8 FitFTHiE

K] SPSS19.0 Gt 4R A BEA TR 434, IEAS AT 4L
PELA (vt s) PN, A 0] LA R AR ¢ K256, P<0.05 Sh 2557
Bt m L.

2 5R

2.1 LPS-PG ¥t mPDLFs 2B 3520 41 2 il 2201

5 0M [y LPS-PG Lt#,1 M i1 2 M ¥y LPS-PG {EF] 24 h
A i 48 i mPDLFs (%) 21 M3 75 4 22 (P<0.05), 5 LPS-PG
YEFH 0 h %5 ,2 M ) LPS-PG {EFH 12 h.24 h 1 48 h $41] I 2%
B mPDLFs (¥ 40 M35 40 ] % (P<0.05) . T 1,
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Inhibition rate of cell proliferation
S

[E 1 LPS-PG 3§ mPDLFs 4B Ai&3a Ml Sl L S0 (3 : AR EMERRE, B: R EMERARE, 5 0MF10h # LPS-PG 3ttt,*P<0.05)
Fig.1 Effect of LPS-PG on the inhibition rate of mPDLFs cell proliferation(Note: A:Different concentration of LPS-PG,B: Different time of LPS-PG.
Compared with 0 M and Oh of LPS-PG,*P<0.05)

2.2 LPS-PG 3¢ mPDLFs ZRHa5E 5 i 2400
AR R SE g 4k 5 o, LPS-PG 4L 4 i i) v ' 45 01 5T

P14 g e A0 i s e T IR, LI 2.

Fig.2 The effect of LPS-PG on mPDLFs cell migration(Note:A-Control, B-LPS-PG;40x )

2.3 ®#H IL-1p #1 HMGB1 7k 3T EE
B %t FR4H L3, LPS-PG A 4t i IL-18 AT HMGBI #7K

-5 E R IN(P<0.05), L 1,

% | W4 IL-1p #1 HMGBI1 /K FHIXFEE (22 5,pg/mL)
Table 1 Comparison of IL-18 and HMGBI levels between the two groups(xt s, pg/mL)

Groups IL-18 HMGBI1
Control group 19.43+ 2.61 122.44% 26.03
LPS-PG group 50.24+ 3.95 1408.63+ 51.56*

Note: Compared with the control group,*P<<0.05.

2.4 #£H NLRP3,ASC #1 cleaved-caspase-1 & BRI E{ER
AR

5%} 40t , LPS-PG 41 41 it b NLRP3 FlI cleaved-cas-
pase-1 25 [ 3k W E RN (P<0.05) , ASC 2K [ Ay 35 T0 B 748
f(P>0.05), W3 2 FIIE 3. 5xF B4 L4, LPS-PG £ NL-
RP3 Fl1 ASC 1945 1 H.AEfE J7 .NLRP3 FI cleaved-caspase-11 1]
B EAERE I B E R IN(P<0.05), I3 3 FA 4,

2.5 Fi4H TXNIP RiZ R E 5 Nlrp3 REERHEE/ER LR
5% Ra4H g, LPS-PG 4 4 g i TXNIP (1) 235 I &4
(P<0.05), H TXNIP #1 NLRP3 {75 19 HAERE S1 B33 hn (P<0.
05), W# 4 fIld 5,
3 3B
mPDLFs 3 5 7F J# 9 0 &k A R A VI K &, PG /&
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& 3 #4H NLRP3,ASC #0 cleaved-caspase-1 3&i%x Western Blot 5 R &
(#E:A-Xt84H,B-LPS-PG 4 )
Fig.3 Western Blot results of NLRP3, ASC and cleaved-caspase-1

expressions between the two groups

(Note: A-Control, B-LPS-PG)

B F S JFAR 2 —  LPS-PG W75 A JH s vh 5| e — R 5 46
9 N, % mPDLFs 1) H)BEA A A2, mPDLFs £ /i
IR R A SRR 09, AR BT JE 41, mPDLFs 4%
I SN T A A BRI B T T B LA S e RUE MR T B
BAFEARMIEY, A RESRS D Nip3 SEREARLE S 8 42
R A SRt AR e EE AR RS

AR BRI M 2 M ) LPS-PG /£ 24 h 7] .28 38 n
mPDLFs [ 40 fa 35 i %, 7 0.5 M (1 LPS-PG %} mPDLFs
AL 5 A R AR K, R BRI & LPS-PG % mPDLFs g
SUMANEE S T 5 504k LPS-PG A] 3 0] mPDLFs 4 Jfd i 184
B X —45 9 5 Yang K SRR GR 25 R AL, IR &= ¥ LPS-PG
%} mPDLFs £l j 3 58 AR 2 A K, HE®EF =K
LPS-PG T 4. Z 4l ] mPDLFs 4fi il ¥ 54 f1:£ %% . LPS-PG %I
mPDLFs 358 ()52 i 5 4F AR A G, LPS-PG /Ef] 12h.24 h
1 48 h ¥yn] g 2 30 mPDLFs ks , H 5 6 RR i , %
TNZ PG ERYL 5T JE 20 27, 5 1sF [i) () 348, 7™ SR B I e
R B IO RS B8 ,2 M Y LPS-PG /5 24 h i,
Al g 3 mPDLFs (934 , #2/8 LPS-PG X 5 A 4H 4 E A=
EAANFRm, 5 LR a5 —36

% 2 T4H NLRP3,ASC #0 cleaved-caspase-1 FiEHILL B (xx s)
Table 2 Comparison of the expression of NLRP3, ASC and cleaved-caspase-1 between the two groups (vt s)

Groups NLRP3 ASC cleaved-caspase-1
Control group 0.12+ 0.038 2.59%+ 0.216 0.44+ 0.090
LPS-PG group 0.46% 0.017* 2.53% 0.195 0.72+ 0.150*

Note: Compared with the control group, *P<<0.05.

% 3 FZEr NLRP3,ASC #0 cleaved-caspase-1 & HHIMAEEALLE (£ 5)
Table 3 Comparison of the interaction between NLRP3, ASC and cleaved-caspase-1 protein between the two groups(xt s)

Groups IP:NLRP3; IB:ASC IP:NLRP3; IB:cleaved-caspase-1
Control group 0.48+ 0.086 0.52+ 0.137
LPS-PG group 0.66% 0.103* 0.78+ 0.155*

Note: Compared with the control group, *P<<0.05.

® 4 P TXNIP RiZRE5 Nip3 SSERMHEEER LRt 5)

Table 4 Comparison of TXNIP expression and Nlrp3 inflammasome interaction between the two groups (xt s)

Groups TXNIP IP:TXNIP; IB:NLRP3
Control group 0.34+ 0.102 0.29+ 0.082
LPS-PG group 1.07+ 0.169* 0.71% 0.149*

Note: Compared with the control group, *P<<0.05.

Nirp3 #&AE/IMA ZE Z4 5 NLRP3 ASC FIh 2 (2K Bt
PR 1 filF Caspase 1, 3X 3 iR [l i IR R SN T 1 i 43 T i
PIRPERE G 4 Nirp3 RS ARBHIER , X MERIKE A
Wy Pro-caspase 1 ¥4 A B ITE LB R caspase 1,74k
1) caspase 1 WK ANTT A A2 -1 (A IL-1 ) Y)#EH BA
ATERER TL-1, 5 R RAE RN P2, 8K, RAE MR AT NI-
1p3 RAEVR , A5 Nlrpl 445 AR Nlrcd 44, {H 2 5 738 41
XX A RIER, Nlrp3 SIE RN fig &2 5 LPS Je R R
YR SZ AR, S HET LPS-PG 4] mPDLFs 4 ff b 58 Al 4%

IR, FoA T 3E— B RFSE T LPS-PG X 4t it rfr 46 Jikt PRl 7 F1 46 i
PRAGFE MR, A 5830 23 S DT v £ AR K F) LPS-PG Al 3 Jin
NLRP3 i1 ASC 19454, LA M NLRP3 il cleaved-caspase-1 145
G, BRI LPS-PG {2k Nlp3 RAEKMIE L, X5 Yang
S0\ N R AT A AN A A W o 25 SR % B — 3, /I : LPS-PG
I3 A B 2T 4R 4 3 h A 6 h AT S35 B SR A e /MA Y
TE AN, Lk LPS-PG 34 Jin NLRP3 136 ¥4 cleaved-cas-
pase-1 ()3 ik, &/~ LPS-PG R Nlrp3 Sk 4% ; iff — 2L HE D)
A0 LPS-PG £ IL-18 H1 HMGB1 25 48 5F [ T 19 40k , Fe7m
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LPS-PG fi¢ it Nlrp3 JAEIRAIAAE SN, i LPS-PG Z:5 Nlrp3
SAEVRAIE IR I FIJEAE SNk — 1 2 AT & LPS-PG 34
P55 i ¢ 18] mPDLFs 4ii i 4 4iE 1) S ZEBUR ML o

Nirp3 RAEIKAHEZE S CARD (1) ASC 11 pro-caspase 1, 5]

i caspase 1 {ELLA BARSARE I F IL-1 Fi1 IL-18 (9020 F0 5300,

TH R K 2 AN Nlrp3 JAE A 5538 % - — e E 2R

72, Toll #£Z A (TLR)IE L& 4%, AL NF-«B i) 5 s

NLRP3®, 55 — AR B AR, ROS AL i TRX #8fk

i TXNIP B il , TXNIP 55 Nlrp3 SAE RS, &5 3 — A5 fie ik 484

RAIRRAGR AP, T BALA DFFEIESE , MRS ] (AN IR

MR fniA) LA ROS #Ug )y Ui 5 TXNIP 50 ik 2 1 i B, OF

i HEAS & NLRP3, Xt UEW] Nlrp3 JA A TXNIP AR LA™,

AHIFSE FEICES AR W E R, e L PIE S R o, SX)

A 41 L %% LPS-PG 4141 il v TXNIP (1) 3 ik B % 9, HL

TXNIP 71 NLRP3 # F (A EAR FIRE T . iS4 2R

7 LPS-PG A i 2180 mPDLFs tf TXNIP fy 235, [RIAH{EsE

TXNIP 5 NLRP3 (454, i—448/R LPS-PG ] fi£i/f TXNIP

AHICHY Nlrp3 SSAEMRLE , T TXNIP f30E B ROS #y™

AP ER, H L, #5) LPS-PG 5% 1) Nlrp3 RIEARIE AL

il AL B BT BB By 11 1 5F JA] 98 9] (6] mPDLFs Iy B fia fitd o

P —FIoET BT SRS, (EASFA T IR AR
25 LAk AR5 78 T LPS-PG n] il mPDLFs 2 fifd Y

BT, , 20 mPDLFs JIREREAH AR . HALH] 5 Nirp3

RIERBIE RS AR B VIR K FR o AT —E R R R

P, BANEAT T B A BE R AR Z LPS-PG 4 mPDLFs 4

JfLr Nirp3 S HEATE G AL s, I F A TR 282 S i

PIMEIE . A, % T NLRP3 Fil ASC . caspase-1 DA}z TXNIP &

FLZ B AR EAE R AR TIRAWITE o XL 2 AT —

AT BN . BIRTEE—E B R IR (HADFE a0y

VR AT PR 24 o 8 4 R L i 418 L B B SR , S8 1 5

RANGTT P BB R, NIRRT B AR R B
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