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Abstract

BACKGROUND: Nucleotide-binding oligomerization domain (NOD)-like receptor protein 3 inflammasome is an important inflammatory factor for cellular
defense against various pathogens, which has been confirmed to be expressed in dental pulp fibroblasts. However, the mechanisms underlying the
transcription regulation of NOD-like receptor protein 3 inflammasome in dental pulp fibroblasts under inflammation remains unclear.

OBIJECTIVE: To elucidate the mechanisms underlying the transcription regulation of NOD-like receptor protein 3 inflammasome in dental pulp fibroblasts under

inflammation.

METHODS: The 4" generation dental pulp fibroblasts were divided into six groups. Group A was cultured normally without any treatment. Group B was
simulated with lipopolysaccharide for 6 hours. Group C was treated with a specific inhibitor of Toll-like receptor 4 for 1 hour, and then it was also treated
with a mixed solution of Toll-like receptor 4 specific inhibitor and lipopolysaccharide for 6 hours. Group D was treated with a specific inhibitor of myeloid
differentiation factor 88 for 1 hour, and then treated with a mixed solution of specific inhibitor of myeloid differentiation factor 88 and lipopolysaccharide for
6 hours. Group E was treated with a specific inhibitor of nuclear factor kB for 1 hour, and then treated with a mixture solution of specific inhibitor of nuclear
factor kB and lipopolysaccharide for 6 hours. Group F was treated with a negative control of myeloid differentiation factor 88 specific inhibitor for 1 hour,
and then treated with a mixed solution of myeloid differentiation factor 88 specific inhibitor negative control and lipopolysaccharide for 6 hours. Real-time
polymerase chain reaction was used to detect the mRNA expression of NOD-like receptor protein 3, Caspase-1 and interleukin 1. Western bolt was used

to detect the expression of NOD-like receptor protein 3 and Caspase-1. And enzyme linked immunosorbent assay was used to detect the release level of

interleukin 1.

RESULTS AND CONCLUSION: Compared with group A, the mRNA expression of NOD-like receptor protein 3, Caspase-1 and interleukin 1B was increased in
group B (P < 0.05), while compared with group B, the mRNA expression of NOD-like receptor protein 3 and interleukin 1B was decreased in groups C-E (P < 0.05),
and the mRNA expression of Caspase-1 was also decreased in group C (P < 0.05). Compared with group A, the protein expression of NOD-like receptor protein
3 and Caspase-1 was increased in group B (P < 0.05), while compared with group B, the protein expression of NOD-like receptor protein 3 was decreased in
groups C—E (P < 0.05), and the protein expression of Caspase-1 was also decreased in group C (P < 0.05). Compared with group A, the level of interleukin 18 was
increased in group B (P < 0.05), while compared with group B, the levels of interleukin 1B were decreased in groups C—E (P < 0.05). All these findings indicate
that lipopolysaccharide upregulates the expression of NOD-like receptor protein 3 and interleukin 18 in dental pulp fibroblasts through the Toll-like receptor 4/

myeloid differentiation factor 88/nuclear factor-kappa B signaling pathway.

Key words: dental pulp fibroblasts; innate immunity; nucleotide-binding oligomerization domain-like receptor 4; nucleotide-binding oligomerization domain-
like receptor protein 3 inflammasome; signaling pathway; interleukin 18; nuclear factor kB
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R (1 3 RAEM. 7£ NOD FEAZRER [ 3 4% JiE /R Bl A 46 LA
J&, Caspase-1 Fiif&<x H BT VI, J¥ % pl0 #1 p20 Jf DALY 2R
LR BT, BUNTEILH Caspase-1, HHEA & A /KMAIEH,
AT LUKE AN 2 1B, R IR R B A, AT (2

AWFFRAUESE, FEELLSIH 4T NOD #E32 1A B 1 3 RIEE
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Jfi s NOD FE 324 B 1 3 9 PR A G 7 T3R8 B, RSN
FE A — 25 UE 52 i 22 W) 8 R F B 4T 4k 40 Bl R NOD A
SRR A 3 RRERAI S TRIEAKT M. BRI, AR R %
ST AR S L O BE AT A NOD FEARZ AR 3
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1 4 B EEEICAR, $ROR Toll BESZAA 4 135 5@ BR7E G 2 W 6
5 NOD FEZ AR 1 3 RAEMAR 4 F Rk AKF B 2 o
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T kB R IR A B2 Ak 1T LR # NOD FESZ 4R ER 11 3 K,
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1 #ARLFn753E Materials and methods
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1.3 A Toll B2 44k 4 H¢ S PEHIHI7) (CLI-095). HEFE 74k K
T 88 S P47 (Pepinh-MYD).  #EAE /> ALK T~ 88 i 1
0] 770 [ 12k 6k BB (Pepinh-Control) & IxBa T /% 44 11461 7] (Bay
11-7082)(Invivogen, 3£ [ ); fi§ £ ## (0111:B4, Sigma, =
); BPLA NOD FESZ 4R 3 ifk. fudi A Caspase-1 $ii
A (CST, £ ), N4 2 18 ELISA iX71) & (R&D, £ )
ATP(MP, £[H); a-MEM 572 G4 1M (Gibco, ZE[H );
RNAiso Plus(Takara, [ 4%); S 5%l &, RT-PCR 77 &
(Roche, f#[H); &5 .0r#l (Eppendorf, fE[H); RT-PCR R4
(Applied Biosystems, ZI[H ).
1.4 Z¥%F %
141 FHERMEAFYEA MRS S TR WA P 2 [H PR e 2 bl
R 57 11 Jis ok IR] O e ek A B B 2 R R ok (R (i 1L A, A A 1
25 ZLUR, BENLHMERE, FEE TAERES.
KA AP BT T B R AT 4 0 A 35 M, BUpT itk
BREVESAZE, ZF 55 W &0 TRIUCE &, o-MEM B
FEWE MG 3 U, K A HEEY AL 1 mmx1 mmx1 mm R/
HEBENEPES, A 1mL [ BRJEEIL 1 h, &iEWik
Jo, BHAYCTAET 60 mm HR: JR MR RE, 7350,
IIND B AR AR 53 8 10% Jif 4= 137 S WL 1) a-MEM 5577 7)
37 C. MU HL 5%CO, A=A IS, B0 3 d il —
Wo FRdH & ik 80%-90% LA, HUES 3 AC 40 Mo 3k 4T
BV AKAEARELVEEHMM. BUEE 4 T BT 4
YA T ) S .
1.4.2 SIS ST Toll FEAZ AR 4 K5 M4 7] (CLI-095),
1K 1 kB 5 5 VE 1 ) (Bay 11-7082) H] DMSO ¥4 fift, HEFE
I3 AT 88 A S LA 7] (Pepinh-MYD). #EAE 71k [X -1 88
R S VAT L R S A T R AT AN & N BE R MKV . A I
BT FH AN B 10375 1 o-MEM 35 75 5B BT 0 TAREIR B .
B A AT SRR AT 4N R B M T 6 FLAR Y, 4l
WIE N 1x10° LY, AEfL 2 mL, {818 8305 T 8240 i al & R
ik 80% I AT 5258 . HIET 24 h A MIE K a-MEM
Rigedt. sSeinsy 6 4. AAIER R RN, A, sen
FHAEHT 24 h B4 E MG o-MEM K77 2E, 3597 6 h;
B ZH AN 10 mg/L IS ZKEVET 2 mL, 37 'C. K4 %1 5%C0,
M RE AR E 6 hy CZLIMA 5 umol/L [ Toll £ 52 44
4RSS 2 mL, BT AR E 1 h, BN
A 5 umol/L ] Toll £ 52 4 4 ¢ 5 E 041 7] 5 10 mg/L JIE 2
PER GV 2 mL, ARG FRAEh k208 F 6 hy D 45N
5 umol/L 4% K1 kB R e VEAIHI 5] 2 mL, B T 40 s 748
HEE 1 h, BEJSI0N Sumol/L ¥ A% R B R S 1 0 i) 711
510 mg/L I 2 MR GVEM 2 mL, ZHIEE A h ak i s
6 h; EZH5EMA 50 umol/L FRIHERE 7344 8 88 A - 1A i1 il 7]
2mL, BTHMEFRAT®E 1h, BESIA 50 umol/L 1]
HEARE 73 A0 DR T 88 R S I 55 5 10 mg/L I 22 B VR A VA TR
2ml, UHREIRA TP ARSI E 6 hy FALSE A 50 pmol/L )
HEAE A R 1 88 R S M U B X fE 2 mL, B T 20 %

FEFETHEE 1 h, BHJSI0IN 50 umol/L FFERE LR 7 88 K
SEPEFNEI AN BHPEXT B S 10 mg/L B 2 BHE &4 2 mL, 41
B RS E 6 h.

R AR A 2% 1B iy, 54 ARFR R ) B J5 30 min
FESR N ATP, 2R FESA 5 mmol/L.
15 ZEZARIEH

RT-PCR #23] NOD # A H 3 RIEAFMBE X EERIL:
FIBGE RS, FIH TRIzol 377 & S HUS- 20 i & RNA, 4%
5% % cDNA. 4% li8 FastStart Universal SybrGreen Master(ROX)
A E AR R UL A A R, R SR g & PCR Aar A
REEH R EERE 4 NEFL (BORMEEE ). PCR M
SAtF: 95 CHASME 2 min, 95 CAZYE 30s, 60 ‘CiEk 305,
72 ‘CHEAf 30 s, FLPEFL 40 k; WAL EE 3k, WEHN
GAPDH. #5413k 1.

=1 | 5149F%5
Table1 | Primer sequences
S EIEZ sl K
NOD FEZIAE A 3 5'-GAT CTT CGC TGC GAT CAA CA-3’ 20 bp
5'-GGG ATT CGA AAC ACG TGC ATT A-3’ 22 bp
Caspase-1 5'-GCC TGT TCC TGT GAT GTG GAG-3’ 21bp
5'-TGC CCA CAG ACATTCATACAGTTTC-3'  25bp
SEH) TP~ 5'-CCA GGG ACA GGA TAT GGA GCA-3’ 21 bp
5'-TTC AAC ACG CAG GAC AGG TAC AG-3’ 23 bp
GAPDH 5'-GCA CCG TCA AGG CTG AGA AC-3’ 20 bp
5'-TGG TGA AGA CGC CAG TGG A-3’ 19 bp

Western blot #& ] NOD #Z A EH 3 XD FEBR
IE: BIBGE RS, PBS TG VRN 3 48, RIPA M i £2 B it
HH. K BCAEN & 8 E IR FEH AL, A% R SR
— %, 100 C/KBIFE 5 min i 0B, FHEMR B,
AT SDS B HLUk: HLUKZS S, PVDF JEVR AL MR, LR
300 mA, [ [H) 110 min, #ESERLE, 5% BTG A 90 i
M1 h, TBST )5, 43AlNA anti-NOD #5248 1 3 — L
FRE (1 1 1.000) F1 anti-Caspase-1 —FiFEFE (1 - 500),
4 CHFE L TBST Mk 3 IR, MBI S AL VB AR 1 Y
UM (1 1 500), FHiREH 1h. ECLALEROG B
M HRIE .

ELISA 4 S 4RAB T 3= 18 S0k T RIBEs s, WUk
S HM TR B3, FIA N B4/ 3 1B ELISA BT &k
W E M 2% 1B BRI, A% 4% IR 7R & vl B P A
PO &S B0 4H  R A 2R 1B 2r il /Ko
1.6 SitFoar SLRBIRICERERL)S, i SPSS15.0 it
AT G004, 1#id one-way analysis of variance (ANOVA) it
ITER S EEST, AN HECE A Lsd-t &5, 3K #E
a=0.05,

2 Z58 Results
2.1 AfAfmfE NOD Hzik&é 3 XA X AR & X I
& 1.
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-5 \ 0 = ’ . L Western blot & Il 45 R &2 7x, 5 AL H, B, F4l
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SR
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7. NLRP3 g NOD FEZ AR 1 3. A LHIEHHEIR, ARATAE (b2,
B 4N IE 2 MRS FE AL, C 4y Toll BESZ 4k 4 5 S5 PE 357 + 5 £ 4
VRG VAR BE; D A RERE > 40 K 7 88 4 4 il 7] + Jig 2 HE IR A
TALEE; B 29N T kB R S VAR + S 2 HEAL B F ALUNEERE S04k
[Al -7~ 88 A5 S5 ML 4 ) ) PR X B + I 2 R G A TRUAL B . 5 A LR,
°P<0.05; 5 B4LLE, "P<0.05

Bl 1 | FLHLMAE NOD #Z A H 3(NLRP3) RIEFEXERERIA

Figure 1 | Related gene expression of nucleotide-binding oligomerization
domain-like receptor protein 3 inflammasome in dental pulp fibroblasts

RT-PCR f Il 45 B, 5 A4 EL%E, B 41 NOD Ff 52 4
HH 3. Caspase-1 & FI4H i/ 3 1B mRNA K IA KV Tt (P <
0.05), F 41 NOD Ff %2 4 & 11 3. Caspase-1 J% [1 41 Jiil /> 2 1B
mMRNA KIA/KF5 B 2 HLE TG i 48 4k (P> 0.05). 5 B ZH EL A,
C-E 2 NOD FEAZAR T 1 3. FI4HAA 3 1B mRNA ik /KT
{% (P < 0.05), C %l Caspase-1 mRNA Fik/KTF-F#{% (P < 0.05), F
41 NOD #324A#E 1 3. Caspase-1 & FA4HfI /3 1B mRNA ik
IR 284k (P> 0.05), D. E #H Caspase-1 mRNA ik /KT
TR AR (P> 0.05). S5 58U, Toll FE5Z44k 4 RSP 77
(CLI-095). 1% [H - kB K S £ 4 il 71 (Bay 11-7082) 5 i A 43 1k
[Kl 1~ 88 i 57 V411l 7] (Pepinh-MYD) 153 0] 4 2411 i) NOD 32
R 3 M0/ % 1B FERI ) #45%; Caspase-1 mRNA 7K-F
1) _F R A2 3 CLI-095 [rI#MH], BERE /LK -1 88 5 M 4
FIBAPE X R Pepinh-Control % 3 Fi ik [R] ()4 5% T B B 540
2.2 &A%t NOD M2/ & 3%k aTEE AL WE 2.

A4l B4l c4l D4l E4L F4L

NLRP3 118 kD
GAPDH e e e s s s 37 kD
i 2.5 ) H%— 25
20 Koo
B i
= 1.5 =

=}
[

Talllll

A4l B c4l DA EH FH

b
b b 2
’_‘_‘ ’J_‘ o
o

C4H D#4 EH FA

Caspase-1

a

z I
o 10{
R
o 0.5
&
5
=z 0-

Adl B

FElid: NLRP3 2y NOD FEAZAAREE (1 3. A HIER 8535, ANHHATATATALIE;
B AN Z WA WA T4, C 20 Toll BR324k 4 5 e ML) 571) + JfiG 22 4k
TRAEIRALEE; D HIBERE 7L K 7 88 R R A7) + fif 22 W & iR
WACRL; B 9N T kB R AR + AR 2 HEAL R, FAHONRERE D fb
[K 7~ 88 A S A 40 ) 7)1 P R + I 2 W S A VIR B . 5 A A ELEL,
°P<0.05; 5 B4ILLE:, °P<0.05

2 | ZLALAAE NOD HZAE R 3(NLRP3) X FEBRIL

Figure 2 | Protein expression of nucleotide-binding oligomerization
domain-like receptor protein 3 related molecules in dental pulp fibroblasts

4110 | DERR[TIZHAR | 55265 | 55265 | 2022994

Caspase-1 &5 [ # L FF & (P<0.05). 5BAH L, C-EAH
NOD #f %2 1A 5 1 3 & ik &K (P < 0.05), F2HJo i & A8 {k
(P >0.05); C#H Caspase-1 % [1 % X [% {% (P < 0.05), D-F
“H Caspase-1 #5 [ %15 LB A4 (P> 0.05). 45 KLY,
Toll #f 52 {4 4§ 5 ¥4 #  75) (CLI-095). 4% A - kB K 7 1
1 77 (Bay 11-7082) 5 # A 73 4k 8 -7 88 i J: M 41 ffil] 55
(Pepinh-MYD) ¥4 A A 2441l NOD F£ 52 fA 1 3 ) 1R IA
i, Ifi Caspase-1 £ [ 1A (L 5% F CLI-095 (W4, HBEAE 7
AR T 88 4 57 4k 1 il 771 ¥ 14 5+ & Pepinh-Control i 195 fh £
HI¥TEs

2.3 Zwmied mienFk 1B o ikK-F LA 3.

80 a

b b b

01

Al B#i Cc#4l D#H EH FH
BIE: AHIEHRTR, AEAT TR B H R Z MM A, C
A1 Toll #3524k 4 15 P30 1) + i 2 VR & W AL B D 419 BERE
A3 AR 88 R S LI R + IR 2 B A VR AL B E oM T kB
R ERERIR + IR 2 WAL FARRERE A0 R 88 R S IR i 7 B
PEXT R + IR Z HHR AWML R, 5 A HILE, P<0.05; 5 B LA,
°p < 0.05
E 3 | ZEMMELMEEN R 18 DibkF

Figure 3 | Secretion level of extracellular interleukin 18

FIANAA 3 1B IR FE (ng/L)
B
o

5 A@AtE:, By FAAAMAZR 1B KFTH 5 (P<0.05);
5 B4R, C-EHEAMANZE 1B K FFHIK (P <0.05), F4H
A4/ = 1B KL B4R {E (P> 0.05).

3 i1if Discussion

IR Z A 415 5 JE % L1 Toll B 52 AL A4 BT fi & (AR A5 5
2, HR 2 RO S AN RS ME IR 40 B Y A 4R A R 1B BT
TR R IE KT R BRI TER . IER A, A%
S RIS (1 52560 7 R AR — A “HERR T DR, EDA Toll £
AR (A0 2 05 ) BLE R A0 AR T ( R SR SRR T )
ST EEAT RIS, SRS FEINNBEShF (40 ATP) X 28 S A HE AT
GEWT ML ERRIL, REFRER— AR DR
AEAEMITEOLT, A6 I [RIRE AT LAALER 21 8 E AR KM 1) Caspase-1
Bod, 2 AN R 1B W WA AR, XN
“# R Z B AR R RIE AU N & 1B Ak, REME
5 01 A 2 0 e 8 B B0 DR AT DAOE B 3 R T A% IR T kB
HAMA R 1B JH 3T 0E, IS A4iA 3= 18 R4
FA RS U SBIREERON TR AR &
1B Rk, (H[FIRS B AR50 T NOD FEAZ 1K 85 4 3 JOREMR I
WEPE, RO R T AL R T kB 0 [RIRE 11 NOD 52 4
B3 FRIAAKT "L R 2 B ik TLR4/MyD88/NF-KB {5 5
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Figure 4 | Lipopolysaccharide upregulates nucleotide-binding
oligomerization domain-like receptor protein 3 and interleukin 18
precursor in dental pulp fibroblasts through the Toll-like receptor 4/
myeloid differentiation factor 88/nuclear factor-kappa B signaling
pathway
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