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(HE] B® WLEHENRERE T AT FIEANAE (WPDLC) 458 &N 1Y 43T 18 FHALH
ik HIT G G 9 v S IR AR 35 hPDLC W 2278 1 AR 1, T TS [RIVE 2 (0.0.1 . 10 7l
100 pmol/L) (Y BiE Z2 4% (LPS) Fil 38 hPDLC , 7t =X 20 A A G U 20 B 17K o S8 AS ] 1) LPS T 384 A
(], FEREDK B AGr I 5 72 (ELISA) R I 4H A 15 5% 13 vhafs W] PR 52 /K CD44 33k . i I ELISA (FE
GaPELNIE (Western blot) S AN e 5610 55 S YGRS hPDLC 76 R A FREE T AN 5 A A
CD44 BEJ 4 Ji 2 1 14(MMP-14) (9 2235284k, R AR AR Z 48R T U AR 1 8 S BAR (CBA) Kl %
SR FFIA . HE— 2576 A AEFREE T i A MMP- 14 Importin B30I , {8 JT] ELISA 146 0 40 i 4% 1
CDA4 323K R 78 B S I 35 B O 4% 52 07 (RT-PCR) ¥ 46 T 240 JEL 11 2 LA 25 6 (IL-6) mRNA 357K
o BERORRFMIE(0.1.1,10,100 wmol/L)LPS A2:%F hPDLC (A T 7= 4 520 . 7F 1 pumol/L LPS
F3% hPDLC 4 h 5, MMP- 14 2 558 8 38 58 B 8 1951 (233.75) , X R4y 107.53, 2 R A Gl 22 X
(1=10.10,P<0.001) . CD44 25658 & 4 106.7, Xt B2~ 84.58, 2 R A G4 E L (1=3.13,P=
0.02) . it FH MMP-14 # il 77 Be % B 8 30 i 40 i 55 3% 135 CD44 (19 323K, LPS+MMP- 14 #1771 20 45
LPS4H CD44 £k W B R, 22 A 4818 X (1=5.03,P=0.001) , LPSHI#4 hPDLC 23 S840 A%
N CD44 5 Importin BRIBHEIE NN, 22 57 H G114 E X (P<0.001) . LPS HI 3G 41i#% N Ch44 5
Importin BHA LR EAHH, LPS & FEIL-6 £k N, 2R A 4128 X (P<0.001), Jf H.
LPSTILA Importin B0 5 40 7L-6 mRNA 3635 58 LPS A HRA B kb, 25 8 Ge it X
(1=16.79,P<0.001), it LPSHENESEhPDLC CD44 Importin 5 IL-6 i FEFeik, BN CD44 |-
PHF IR 3 MMP-14  Importin B3l 71 REAE 1 ] & 5 TR BT T CD44 AR, Wl 1L-6 L&A, $##m
FESAERAS T MMP-14 55 CD44 2 5 hPDLC ARAE R, CD44 eS8 1] 41 MiA% N FE A5 1L-6 1R

(e8] %, AFRRGM; AR2h; SRRk, CD44; H4iiin %o

BT AR R L0 4 (S A TR & K8 BE2022737) s 93N i BHE &2 T
R (SYSD2020245 .SYS2020177) 3 7M1 48 AL 4 75 T A A A 8537 501 H (GSWS2019062) ; I 5 11.4=
AAEFEIH (GSWS2020077) 5 S5 o “BHACS B FHAFRHE I H (KIXW2021039)
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[Abstract] Objective To investigate the molecular mechanism of inflammatory response in human
periodontal ligament cells (hPDLCs) under inflammatory conditions. Methods Vimentin and keratin
were identified by immunofluorescence. hPDLCs were stimulated with different concentrations (0, 0.1,
10, 100 wmol/L) of lipopolysaccharide (LPS) , and apoptosis was detected by flow cytometry. The
expression of hyaluronan receptor CD44 in cell culture supernatant was detected by enzyme - linked
immune sorbent assay (ELISA) after the LPS stimulation. The expression of CD44 and matrix
metalloproteinase (MMP) -14 in the cytoplasm and nucleus of hPDLCs in inflammatory environment was
detected by ELISA, Western blot and cell immunofluorescence. The expression of inflammatory factors
was detected by Cytometric Bead Array (CBA). Furthermore, MMP - 14 and Importin B inhibitor were
added in the inflammatory environment, and the expression of CD44 and interleukin-6 (/L-6) mRNA was
detected by ELISA and RT-PCR, respectively. Results LPS did not affect the apoptosis of hPDLCs at
different concentrations (0.1, 1, 10, 100 pwmol/L). After 4 h stimulation with 1 pmol/LL LPS, the
fluorescence intensity of MMP-14 in hPDLCs significantly increased (233.75), while that in control group
was 107.53, and the difference was statistically significant (t = 10.10, P<0.001). CD44 fluorescence
intensity was 106.7 in the LPS group and 84.58 in the control group, and the difference was statistically
significant (¢=3.13,P=0.02). MMP-14 inhibitor could significantly inhibit the expression of CD44 in cell
culture supernatant, and the expression of CD44 in the LPS+MMP- 14 inhibitor group was significantly
lower than that in the LPS group, and the difference was statistically significant (=5.03,P=0.001). LPS
stimulation of hPDLCs increased the expression of CD44 and Importin 3 in the nucleus, and the difference
was statistically significant (P <0.001). After LPS stimulation, the expression of CD44 and Importin B in
the nucleus was also up - regulated. LPS increased the expression of IL -6, and the difference was
statistically significant (P <0.001), and the expression of IL-6 mRNA in the cells treated with LPS plus
Importin B inhibitor was significantly lower than that in the LPS treatment group. The differences were
statistically significant (1=16.79,P <0.001). Conclusions LPS can up-regulate the expression of CD44,
Importin B and IL-6 in hPDLCs. MMP-14 and Importin B inhibitor can inhibit the nuclear translocation of
CD44 and the up-regulated expression of IL-6 in inflammatory environment. These results suggested that
MMP-14 and CD44 participated in the inflammatory response of hPDLCs under inflammatory conditions,
and CD44 can transfer to the nucleus and mediate the release of IL-6.
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SRR R S8 o T 2 TR B R AT TR
Jil 9 19 3 0 W, s 2 B (lipopolysaccharide,
LPS) & H A MR Y 25T, e —Fh i B 2 )
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AR R BRI 43 F , CDA4 TER 2B A A i h
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i 98 1% A A O BEFN T R A 2 Z USRI,
CD44 BEIT A% N 5% 2155, Okamoto 4 AR IE T
CDA44 [a % N5 R 5 5 0T e ¢, 0T HLAn A% oo
12 32 PR Tmportin B & BRIE: CD44 [ 6 RS 1 5% 12 1R
F'™o CD44 TEAZ IR Tl i ERM (MR 2% 5 H ezrin/
HRAE H radixint/l 5 8 moesin) 52 4E R L5 H H
F-actin 5%, 2 5 MR ST . SR
T 11 14 (matrix metalloproteinase- 14, MMP- 14) )&
—ME RLAENE b RO R , RERE LS & AN SN
WS AR MU 7 TL-6 F1 CD44 /K- Z a4
TE S DM, BT IL-6/(5 5 4% 7 FIEE SE%
¥ 3 (signal transducer and activator of transcription 3,
STAT3) 55 38 B AB A IS CD44 15K . ARBFSE
3 3 I LPS il hPDLC , 1B & Bl CD44 45 [0 A% 55 7%
I, IR HALRHEATIR AR BEIT , A B4R B AH
Sl I AT T,

HHRS 7%

— BT

AWFFEAS T R R R R R 2 s
BAZHEE (18 T HIL5E K2016051 5 ) o X6F T 5256 ik
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BG4 . T I SE B0y A 4 R I
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= SRR A A 5

PR 2022 4 1—9 H ZE 75N i1 57 BE B 1 R il
212~ 152 35 R T IER R SRR A
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T AE G Tl T 0.99% S A S0 7 B vk B 44 oF
L FR AR AR A AR T R RO AR 1/3 Ak i

JARELHZY, & T8 500 wh T 5 J5 A (C8140; b 5t
FHRFAEWRHEABRAFD B 1.5 mLEOE T, AR
5 min PHEIRY 1 IR, 7E 37 CHEFRA L 30 min, 5
O, 35 Bl 10% 007 i 55 R B 2 Wt
(100 U/mL) ) DMEM {55 #f %5 77 %& (SH30243.01,
HyClone, 3¢ [E) EEDIIELA !, T 60 mm BRI 7E
37 CH 5% COIGFAM ISR, H 2 AR e s
15 40 b0 A= 1 9% B 1 28 7 55 LK 80% A2 4, e 7%
A0 FHBEIR £h 22 ik (PBS ) 4% gk, JBa v Ak 21
Ji, B 0 325 JBE S 1 F DMEM 52 4= 8% 37 JE X 41 it
WATARARKE 7 , (AN S e o ik S e I I 24 78
F1 Vimentin (abs130228 , |- ¥ {55 A= W Bl 45 7 BR
D5 AEH CK14(60320-1-1g, 207 = 18 4 M5
ARA BRI T ek fe i sk I

= A ARSI 40 A A

B PUAR hPDLC 24 1% 10° 4~ 4H it/ AL T 6 FL4H il
Rt p {5 #2332 % o 1 wmol/L LPS (HY - D1056,
MCE, 3¢ E) 3% 4 h J5 {8 FH IR 1 EP 45 A0t R ZH
(0 wmol/L LPS 41 ) }2 1 wmol/L LPS 41 41 Jits , {i Ff 15
Y23 1 PBS Y& UEAN AL 2 38 , 25 °C, 400 Xg 5.0 5 min,
IR 5 P e B -1 MMP-14(FAB9181G, NOVUS,
FE ) CD44(F10-44-2 , I = JE A H AR A R
D PP 100 wL, B2 FH BN, IR 5] 5 ok,
FEZIR T E 30 min, FRKAE ] PBS 1 PE4H I 2 3
25 °C, 400 xg 0> 5 min, )5 {f F 300 pL PBS &
b= 1l O b v R N G vk e VIV 0w ot oR UL E L 1)
FTM MMP-14 Je CD44 1)Kk 1 S84k . AR Sl
300 pmol/L [ MMP- 14 7 14 417 il 1] (NSC 405020,
MCE, [ HiiF 5 hPDLC, 43 SRS FEZH (1 pmol/L
LPS 4] J% LPS+MMP- 14 il 541 CD44 ik

TR O N e DNSZ i

X2 PUAC hPDLC 4T AN R B2 (0.0.1. 1,10 Fl
100 pmol/L) LPS Hl3# 4 h 5 { FH T A WUE 1x10°4>
YR, TR EY PBS IS VAN 2 3k , 25 °C, 400 xg
B0 5 min, FFREPE R LG . HAN T
Kz 7 £ (556547 Annexin V,BD, 26 ) &4 A
100 wL FEHC E A i XH AR (100 L binding buffer +
5 L Annexin-V) JREE RO T E IR
W 15 min, FRAANA 300 pL binding buffer B2,
FET AL AR N SR ERIAE T3, it
B AL PIE (propidium iodide , PT) S48 Y B

S 0 S R )

it FH 24 FLAR , IS HB 4 AH I 1542 1 (R 246 i IE
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AL AL L~ 2x 10400 2247, 1 umol/L LPS
RO 4 h s, SR ZH (0 wmol/L LPS 4H ) & 1 pmol/L
LPS ZH 4 o i 1 PBS W5 Ve 330 . &I N, BALIMA
500 WL 4% 2 5 % (BLS39A , A & AR MR
AR, T 5E A0 15 min, WEUE3 8, BEALINA
500 L 0.1% Triton X-100(P0096, |24 -~ K EY)
FARBBRA D) B 10 min, FHPE3 8, BFLN
A 200 wL 5%%F 1L 3% H 8L H (bovine serum albumin,
BSA) , B PAI4IME 1 b, 7 VE 330 o 25 AR P 5] i B
P R T RE DO YL L L], AL 500 WL AY—
YU R (BB 22811 S FE 11 . CD44 I Importin B
HEH), 4 CHRIRIEE A, 0% 5 4515 PBSTIE VLN
ftl 3 ~ 53, 7EREFLIN AL —BUF g AT R Y 5Ok
B, E AL (ab150077, Abcam, $5 [ ), 2B B
(ab150116, Abcam, B[ ) , ffi FH 5% BSA #% Ui HA 45
Fike , S IRPERBOEI F 1 h, B S PBST #2227 Ve 40
M3 ~ Sk o BRI B AR =B R AR
[ (R 3% DU ) K 33 T OB SR AR B
B N AR BRI T 40 HT

7N 20 7R R AE R A

e £ X%F BEZH (0 mol/L LPS 2H ) & 1 wmol/L LPS
20 hPDLC 15 7% L3 , HR 45 BDTM faf i FE AR Z 48 bR
AEAHEREF A (BDTM Cytometric Bead Array,CBA,
2 [) N Th1/Th2/Th17 40 B 7500 S il B 5 K g
FERSS 5 pLIR A E—iL . 200 Xg B0 5 min J5 ,
3 FW, 25 serum enhancement buffer &,
TRAHIRER 2 I 5 8% 30 min, R PIMA
25 WL EKF+25 pLAE M +25 pLBTIR (Reagent) , = i
THROLIFE 3 ho RJE, ERAFES B IIA T mLYE
VG WP, TE 200 Xg B0 5 min, /N0 E 5 FIHR
FEANEER I 300 L BEA SR v, 5 FH 3t =X 4t e
X (BD FACS Canto I , 3% ) e SE 4 A 55 5% L35
PNE AT 1L-2,IL-4 IL-6. . IL-10 TNF-o.y T &
(interferon-gamma , IFN-y ) FIT1L-17 A &35 )55 d

£ R R

fif F§ NE - PER (R) Nuclear and Cytoplasmic
Extraction Reagents (78833, Thermo, 3¢ [ ) i 57 & 2
HUhPDLC 4 MIAZ S AT . 1 wmol/L LPS il
hPDLC 24 h & , 70 SIS EE X R (0 pmol/L LPS 4H) |
1 wmol/L. LPS 2 2x10°~4fi it , i A 200 pL. CER T ,
HEANME T MRAT, UK EIFE 10 min, 48ZE ] EP4S
JIA 11 pL CER T, S &N 7850 IR AT, 0K LI &
1 min, FEIMFESHEST, FE4 CHRMT 16 000 xg

B 5 ming 2 BPE EP A TR B (REN)
B8 B0 EP S R, JICE TE-80 CUKAR PIAR-ATF 5 o
FHTA 1 NER 5 2.0 5 T0EY , vk B E , 4
10 min B & 1 %K, LHFH 40 min, 764 CHKUT,
16 000 Xg = 34 B0 10 min, 37 BV EP & i1y i
(BB ) B ZH 0 EPE H , -80 CUKAH h - 17
G

I\ R P28 W 00 7 (ELISA)

i 1 wmol/L LPS 73 | b B PUA hPDLC 0., 1,
2 3F14 h AR AR IR L, 4 B A A% 5 A0
J5, 43BN CD44 (363K . A 10 wmol/L MMP-14
I 5] (NSC 405020, MCE, 2 [#) Ji , W 4 xf Bé 41
(0 wmol/L LPSZH) .1 wmol/L LPS 1 }2 LPS+MMP-14
0 550 2 448 B 3% % WS R CD44 (3R Gk . fiH
10 wmol/L % iz £ [ Tmportin Bl ] ] (Importazole
HY-101091, MCE, 3 [ ) #il i & hPDLC, £ Il % f&
ZH .1 pmol/L LPS #4H . Importin B 111 il 7 2H & LPS+
Importin Bl 57 20 21 ffd 55 5% 38 H CD44 )35 .
1 pwmol/L LPS 4t # hPDLC, 6 % B8 40 . 1 wmol/L
LPS AN 5% B P IL-6 ik eI A 5L
¥ 3% #) . CD44 (ab45912, Abcam, % [H ) K IL-6
(EK106 , A0 BB AE B AR B0y A7 BR 2> 7)) i b o
i YRS T TR B LA SR . BEFLINA 100 pL
R BT A o o FH 8 A 5, B Lk FL N TR R
EZE RN ER BRI M E 2 h; BER3# .
FELIA 100 WL R 528 8040 W il s 12 1 8 2 1
H,BIRAMET VI E 20 min; YRR 3 IEY B
0 BEALAINA 100 pL i (B9 TMB 25 i 91 Ho k'
WEE 5 ~ 30 min, IR - AR AR T 37 R 7E
BEFLINA 100 wL 28 -, FL PN VR B0 68 3 £ A8
ol S 1R NS I 28 Z3 S i R L S [ o
5L IR AR T8 40 TR AT 5 R B 2k O R R
PRATEFH i AR A T B A5 (30 min ), 0 2
450 nm e KOS BTG BE(E (Auso) o 14 HEAH R
K 48 b5 45 F AR o 2R, IR 18 45 A RE S A
L AR B

JUEE A R BN (Western blot)

1 wmol/L LPS 4 ¥ hPDLC 24 h i , f# il RIPA %4
i S ot BB 2H (0 wmol/L LPS 2H) & 1 mol/L LPS
HANMIEE 1, B -80 CHRAEIIAZ AR (1, I AR 1
5XLoading Buffer ( i35 = RAYHARGIRAT) ,
100 °C7 5 min, il F 10% 1) 5 V3 W Ik JHg 260 14 2 Jse
(PG112, L ifg FERGA W) B 25 BB A FRA R e,
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1 70 V 45148 F B % Marker 45 25520 85 0 J5 e
FE 110V HELESE M. £ PVDF B (Millipore,
I ) ST B, ] 5% Wi f W3 83 547 PVDF JiE df
1,07 CD44(15675-1-AP, 50T = J8 A= M1 R A7 BR
/%)), Importin B (E1F1G, CST, 2 [/ ) , GAPDH
(D16H11,CST, 3 ) —Hiid 2, f F PBSTPERE 3 UK,
T M A% BT (GAROOT , A BB A= B4 A
A A FRZN 7)) 25 1R 1 h, {8 PBST BEE 3 YK, il
7% ECL & (180-501; g K AgE Bl 2 A BR A
H) ), 8 AR G (5200Multi; | K REAE fr B
A BR D) R AR B R R A

T RNA$RI 53 53 5 52 2O # PCR

fd F 1 wmol/L. LPS kb ¥ hPDLC 4 h Ji& , il A
Importin B 411 il 57 , 8 F 1 mL Trizol Y ££ X F8 2H
(0 pmol/L LPS 2l ) \LPS 41 | Importin B 41 i 71 £ &
LPS+Importin B4l 51 2H 40 L , il A 200 L =54 H
b IR A G 8 5 min, 4 °C 12 000 Xg 5.0 10 min,
B, AT L i S T B TR AT S T
30 min, 4 °C 12 000 xg 50> 10 min, 7+ L3, A
75% . FEE W 4 °C 12 000 Xg B0 10 min, /NI
FE LW, AN 10 min, JITAGE £ /9 JC RNA i
Ko A MR 4366 EE T Nanodrop Lite (Thermo,
&) I RNA MR FE Al ] 5 % 53057 (RRO36A
TaKaRa, H 7 )% RNA S5 5 ¢cDNA, SYBR Premix
Ex Taq 520 2% #1871 (RR820A , TaKaRa, H 4)
HAT O B PCR A IL-6 mRNA 2435, IL-6 J53)
4 1E[[] 5"-AGACAGCCACTCACCTCTTC-3', J 7] 5'-
AGTGCCTCTTTGCTGCTTTC-3" 3 N2 My « 400 Jifo 5 22

H[1B-actin (ACTB) , J¥ 414 : IE [1] 5'-CACGAAAC
TACCTTCAACTCC-3', JZ [} 5'-CATACTCCTGCTTG
CTGATC-3" . SR FR A 20 pL: SYBR Premix
Ex Taq Il (2x) 10 pL, WZ%E7K 6.4 pL, 1E K 05 9145
0.8 wL, cDNA # 4R 2 plL, &40 % 3 1~F47, T Light
Cycler480 Il (F'[%, 35 [) 47 7E & PCRY 1 [ o
I EAT 195 CHAEME 30 395 TIN5 s FT60 CJ
N30 s, JEFR 40 7595 CCRLN S s F160 CHLN 1 min,
95 CHrMrimf 2k . AdE 2 ik 5 1L-6 FE
R EPO Sy s

T Gt Bk

{8 Graph Pad 7.0 47 8dlE ge it o0 #1. SRAE
A2 I GERH BAE 1T One-Way ANOVA BRI R 7
FEOMT o A7 2555 WK Dunnett’s 353751752 560 40
550 HR A 1] 22 57 LU s 5 25855, IR Dunnett's
T3 I kAT AL 22 53 b o S 56 vh W 4L ) 4000k
FHE G DG, 7R8I E) SR P S AR SRR ¢ 45
b7 A, P<0.05 MM Gt 2 % A Gt eF

& R

— N T AN Y 2 5

hPDLC N KARIE B — R (E 1A ~
1B) . ZHfiAE R, B2 ~ 3 RAEAR 1k, ey
PR R AR FR A0 hPDLC W 22 2 A L (4
BHPE (B 1C) AR EE I (B 1D) 756 2 A R A=
WA S5 AN A R AT LK) 5 TR 41 i 15 5% A
1, W U F IR ST .

B CFABEAMNE(hWPDLC)E S W SHEE A BRI (] E R HEE) ; B 45 =AU (812 R 30 ; € SRR N 22 48 1 B (e
PO, ML) 5 D JSACHNMLA IV GE OO DAPTE S @, 520t , SRR 3T .
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R W A RO R B A L MMP- 14 3%
ikY)# CD44

A 5T 43 ) Ad A TR e BE (0. 0.1, 1,10 A1
100 wmol/L) ) LPS #13#4 hPDLC 4 h, fdi F 37 =X 44 it
ARAG T 20 M 98 T2 K (I 2A) o S 45 SR R, 0,
0.1.1,10F1100 wmol/L #5241 P1F-#415 i i 43 il e
163.67.183.67.178.33. 182 F1178.33, M4 T 0 umol/L
HEFTG 245 L (10, =0.88, Py, =0.43;1,=0.58,

0 500

400

X4 %

-10° 0 10° 10*

PerCP-Cy5-5-A
2
WE (PR ZOLRIE ST

G201

PPFRFGHREE

Pi=0.59;10=0.65, Pio=0.55; 10 = 0.51, Pipp = 0.64,
F2B) . Ut AR 1 LPS X hPDLC Ab ¥ 4 h ¥
A5 AT,

SR, ZEH H 1 wmol/L LPS I3 hPDLC 4 h )5,
5 A ARSI hPDLC MMP-14( &1 3A) 5 CD44
(E3C) 3Rk, MR BEHA TS, MMP-14 %l 20
D¢ GIR FE N 107.53, MMP- 14 41 54 658 i 2k 233.75,
MMP-14 4 53X A L 2 R A S 2=E L (=

"l %
150
100 -

50

0 0.1 1 10
LPSHeHE ( pmol/L )

100

UL AN A I AN 7] 34 i 2248 (LPS ) IS A I AN (hPDLC) B T80 A S A LA A0 9 T P 5 B A A 0 T Bl oy

(A ® 300
a
4 _a
120 _ 2ol
] M %
203 = 200
§ 60 150 F
s Z 100
30 E
] -
O =P Ty
10! 102 10? 104 10° 0 )
FITC-A SHEZ 1 pmol/L LPSZ
® 150
b
—
B o) e
2 R
= ®
g 3 Il
g B
: :
S s0r
-10° 0 10° 10* 10° 0

APC-A

3 WA ARG 1 wmol/L g 2248 (LPS) Hili A A B4R (hPDLC )4 h 5 13K 1 363k
SRR BE ST 5 C: CD44 Fak A 3 XA B0 S 500K 5 D - CD4A4 S 5000 BE SR 11 5] 5 B 6 /N[ o510 38 45 A1 A9 B &2 50U(E, SR One-Way
ANOVA S3Hrge i 4 24 5% ,'P < 0.001,"P < 0.05,

STHEZH 1 pmol/L LPSZ

A : MMP-14 F3K 1 3 A A 2404 B MMP- 14
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