ERAEWHE $31% F3IH 2016456 A
272 Journal of Medical Biomechanics, Vol. 31 No.3, Jun. 2016

X EHS:1004-7220(2016)03-0272-06

ZE ok N T Xt A ZF B IR 248 fg 7 NLRP3
9 JiE {2 18 1% F8 o< A F R 3A B 22 i

& 2R, R R, ker'?
(1. BWsclRep e E S LR ER: DB E R, FifE 200011
2. BT O ESEM T, BT O BE A N SE G %, i 200011)

HWE. B F5R gk 28 st A F B IR 40 (human periodontal ligament cells, HPDLCs ) 3 ik 48 i {4 18 #% 40 56 X 1
RIS, Fik  XHARSMEFRIY HPDLCs Jifiil 20% ZE5K M A5 6 .24 h, 43 51| F F S 2 1 PCR D K i Bl H AR A
NLRP3 ,Caspase-1 ¢ IL-1B i) mRNA N2 H F k284, SHASNMEFERY HPDLCs Jifi il 20% ZE5k A8 1.2 4 .6 h 5,
SR FH IR G 85 W R S S A 0 200 B 4 ih 1) TL-18 ZE AR fb, X BRZH HPDLCs K535 Tt 5 32 Mk, 45 sh 25 22 gk 1 A8
TR BE SR — 2 AN MR N A, &R 6 h kN A /EH T HPDLCs H NLRP3, caspase-1 & IL-18 [
mRNA K (R IR BT A B (P < 0.05) 524 h %2 3% [ 48/ i F HPDLCs h NLRP3 () 8 11 3% 35 K F LA
(P<0.05) ;m#RZEHMNAE 4.6 h J5, WHLIGFE LG IL-18 & & bl 22 ik i (] A3 mis i (P < 0. 05) . &ig
20% HLAAE 5K 6 h BEif S HPDLCs H NLRP3/Caspase-1 S AEIR-TL-13 38 F K F 1) ik o
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The influence of mechanical stretch on expression of NLRP3

inflammasome related factors in human periodontal ligament cells
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Abstract; Objective To study the effect of mechanical stretch on expression of inflammasome related factors in
human periodontal ligament cells (HPDLCs). Methods HPDLCs were subjected to mechanical stretch with a
20% elongation magnitude for 6 h or 24 h, respectively. The mRNA and protein expression levels of IL-1B,
Caspase-1 and NLRP3 were detected by real-time quantitative PCR and Western blot. The levels of IL-1B in the
cell-culture medium of HPLCs in response to mechanical stretch for 1, 2, 4, 6 h were detected by ELISA, respec-
tively. In control group, HPDLCs were cultured in similar conditions but not subjected with stretch. Results The
mRNA and protein expression levels of IL-1B, Caspase-1 and NLRP3 were up-regulated with mechanical stretch
for6 h (P <0.05). The protein expression level of NLRP3 was up-regulated with mechanical stretch for 24 h
(P<0.05). Compared with control group, the content of IL-1B in the cell-culture medium of HPLCs was
increased significantly in response to mechanical stretch for4 h and 6 h( P<0.05). Conclusions The expression
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of NLRP3/Caspase-1/IL-1p related factors in HPDLCs can be induced by 20% mechanical stretch for 6 h.
Key words: Human periodontal ligament cells (HPDLCs) ; Mechanical stretch; Inflammasome; In vitro culture
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A JE B 40 g ( human periodontal ligament
cells, HPDLCs) & 7F i I v 1 3= A4 4t g, 2F ] JE vh
R 3 38 3o R o | I DA% 328 31 HPDLCs , fff 7 A= HlL
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T, 00 [ 4l Ay £ B (interleukin-1B, IL-1B3) [4] .
R4 IR 2% E, (prostaglandin E, , PGE,) Bl SRR A2
( cyclooxygenase2, COX-2)'°" [ 40 fu 4/ £-6
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repeat and pyrin domain-containing, NLRP) | | {# T-4H
F 5 #E 2 B (apoptosis-associated speck-like protein
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DMEM 15375 (Hyclone 2], ) ; If 4 L&
(Gibco 23w, £ [H) ; B ( Gibeo 22 W], £ ) ;
D-Hank’s 2% b ¥ ( H Bd, & 100 U/mL %5 & £
100 U/mLEER R ) 5 4% Z R W ERE W (HED) ;
TRIZOL ( Invitrogen 2\ 7], 3 [F ) ; ViiA 7 Real-time
PCR 1 ( Applied Biosystems /A&, £ [H ) ; [ 58
& M & (Takara 24 ®), H A); CO, 85 5 4
(Heraeus N7, f8[E ) ; FX-5000 Tension Flexcell {4
SN ) 5 in g8 B (Flexcell 2], 361 ) 5 6 FL3H
PERER IR ( Flexcell 22w, 38 [ ) 5 3] 'E HH 22 W3
Bi(Leica 2w, fE[E ) ; S5t A NLRP3 4744 ( Abcam
A, BEE ) R HLA Caspase-1 TL-18 $ {4 ( Cell
Signaling Technology /A 5], 35 [H) ; fa$it . GAPDH 47,
R R R, T ED s i —h( HIERREY
2w, ) SIL-18 ELISA 38571 & (R&D A7), 5EH) o
1.2 WA
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1/3 B A FEH AT T, BTRE e B fh TR SR 10, 5
IR [ Je o FE L 0 AR 3R A D R A 8 R
(37 °C, 5%CO,) . S0 NLHL PP € HY I 4k 22
B 1 40 AR LS 80% ~ 90% I B i 474548,
WS 2 AR RIC I e pie 2R Ak SP ki A Ti 22 35 11
A gt AT S UOR A E . R 4 ~ 6
AR LA Ay S 9 T 240

1.2.2 HPDLCs m & m#& % 4 {t HPDLCs
(1.5 x10°/4L) R T 6 FLAPESL R SR ML, 4L
B3R 72 h BANMEETI S, R E 10% JIG 4 M5 1)
e hk . MRAERTIILL B 22 AR O 98 SCHR[17-18 ]
AIRIFFE AL, 2R H Flexcell Jg 2 il 43025 & ) H: 73 53
Nz 20% B2 KA 6 .24 h( SEi E & PCR DL
RN IR SE 0 ) , 5L 1.2.4 .6 h (g I H 928 W A 52
B) MBS 6 P/ min,5 s PS5 s FhGh, X AR
A HPDLCs K5 77 TG R L, 5 3842 sk i 22
A MRS A — B ARSI N AR . RNl
HA S 3 IR,

1.2.3 #ml sk m BAER Teg AW B/ A5k
HSEUE , JH TRIZOL ¥E$2 UE RNA, Jf DL AE
Bt , i sialom & & 8 cDNA, 519 i H A
Takara /A&, UL GAPDH HNZ (LK 1),
PCR 4414 :95 CHiAE1E 30 5,95 CASPES ,58 C
iE k1 min,72 C#EfH 30 s, 40 MEH

*1 EEASIMFES

Tab.1 Gene primer sequences

H X 51 975
GAPDH F:5’ GGGAAACTGTGGCGTGAT 3’

R:5’ GAGTGGGTGTCGCTGTTGA 3’
CASP1 F:5’ GGACAAGTCAAGCCGCACA 3°
R:5’ CATGTCCGAAGCAGTGAGAT 3’
Nlrp3 F:5° GAGCACCAGCCAGAGTCTAA 3°
R:5’ CCGAATGTTACAGCCAGGATGC 3”
IL-1B F:5’ CGAATCTCCGACCACCACTACA 3’
R:5’ AGGGAACCAGCATCTTCCTCAG 3’

1.2.4 wnERETEATEG TR FEiKINE
SERUE , VK BT iR RS 3R A FL A 200 wL 40
i S, S A 2 B, AR IR S 0, BRI B . R A

BCA 28 e i 3t 7] 6 il e 2 vk B, BAE i B AR
FIAY A 2HAE 5, 84T SDS-PAGE SR FHIK, 5 &M
AL B R IR O I L, PR AT AT
4 CH, B E IMAR R —h0 , F280 i 1 ~2 h
PEATARAT, WA, 525G LA GAPDH A N2, 4 Hrill
€ H 025 (AR U 6% B, A bR S iy &
KK,
1.2.5 #nlmpizic B -1 &2 &k #HEiK
INESE MR , IO 7R 0, ELISA 5 50) & A il
ARG EIE D IL-18 (& &
1.3 SitZEDH

J3; 41 SPSS 13. 0 B A% cal 47 B R 2R 7 2247
Br, @R SR LSD %, K /KifE o =0.05,

2 #R

2.1 HPDLCs fKipEFREE

JIT 5 57 40 M A £ AT 22 BT AR B KR
MR, MO 22, M SRR sl R B |, A2 4R
JE AR MA R RE R PRARTEE , S BE M Al 2 A 45 2R
AL 22 3 F R U S F BT, R D ) ek
VA5 F P R AR MR AR (WL 1) o

(b) PrigeezE A Y @R

(a) FUAMEAROHAYE
Bl eEAdieRs

Fig. 1 Immunohistochemical staining images (a) Anti-keratin

staining negative, (b) Anti-vimentin staining positive

2.2 F 3k N %X NLRP3, Caspase-1 % IL-18
mRNA RiX R0

i 2 fir,6 h 225K N A8 4E R, HPDLCs
NLRP3 Caspase-1 J IL-1B FJ mRNA 35 400) 1
BN (P <0.05), 24 h KN 25 4EH K, HPDLCs
it NLRP3 | Caspase-1 A IL-1B ) mRNA iK% 6 h
RN EVE R (P <0.05) , 24 h Z2 5K AR 1
FHF ,HPDLCs H Caspase-1 & IL-18 A9 mRNA ik
Pt B Lk /b (P <0.05)
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Fig.3 Effects of mechanical stretch on the expression of NLRP3,
(a) NLRP3, (b) Caspase-1,

6h

control
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Relative Expression
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Fig.2 Effects of mechanical stretch on the expression of NLRP3, Caspase-1 and IL-13 mRNA

(a) NLRP3, (b) Caspase-1, (c) IL-1B8

6 h Z25K [ AR (i R 15 1L A S 6 AL 1Y) Caspase-1 25 43
RBA AN (P <0.05) 7 24 h 25k H 3k
IKTFI(P <0.05) , 6 h 2% 5K J AR 36 £k A K 7
Ry IL-18 F T B3 (P <0.05)
2.4 EFRNITITMAEEESE BT IL-18 S =M
WE 4 frs, 225K AE 2 h DL, g3 5% g
HIL-18 AR W B ARk (P >0.05) o M4 5K i
5 4.6 h 5, ARG SR L IL-18 & & B K
(P<0.05),JF7F 6 h PYIEAS 5K B[] Y 385 4 1 35 in
(P<0.05),

S = N W A N
— T T T T T

Relative expression of 1L-18
to non stretch strain

Oh 1h 2h 4h 6h

B4 FgmTMAaESR LT IL-18 S RHME
(" P<0.05, 53¢ MRAMLL)
Fig.4 Effects of mechanical stretch on the release of IL-1@ in the

cell-culture medium
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FPEEEARPEA B 3 T 2 OCEZMEN, fBiE
HoA B sl T W 0915 530 B 0 ] A 2
I, 0 3 O B At A A A R A R
B, WF5E RN, 2 TL-18 4 47 HPDLCs i,
Redl o [ COX-2 FikTm e PGE, &' ™', 36
I TL-8 R 4 ik 2 5 4 )R 4R 11 i ( matrix
metalloproteinases, MMPs) [ ik, Il 4@ & H
2 2R 7711 (tissue inhibitor of metalloprotease-II,
TIMP-1I) B33k, FJEH 452 (osteocalcin, OC) i
PERE R (alkaline phosphotase , ALP) 25 1B 25 [ 11
Fe3k1 ) TR 3 5F o A 2L 4 F R A oF R T
W 2 A S 36 Y Sk 7, HPDLCs 32 3] g 27 il 4
SO S AR 5 3 I DA 3 B T A 1 1 3R
ik, Ho IL-18 (R E 3, I 28 J8 9 0 1) &
R KRR F SRR . Stk B, —
E IR TR 2 AL U 33K 1L-18 mRNA™"
AT IE 0 RSN 77 19 HPDLCs BEA 7 A [F] I 4 114
FESRNAL , A BN TL-1B f R Y 2 1 R KK
DL Koyt B YA 78 A, ik — 2B 4 s T L 5 28 R
PLURIE R Z AR . Wu 25 3 FHUMGHE <
EEUE AN A A R R, 2 4 h A5k )
s BRI E R IL-18 B3 i, At
FAKI, 4.6 h 72k A2 #E T HPDLCs 43 1L-
18,5 FaR BB 7 S0 6 40 i 45 1 14 BF 5 45 SR 2
oL, ELTL-13 (1% 43 10 £ Fifd 2 5K I ) B T 086 . 3
— R IR AU S B R 2 2 R i
W AT BEAETEAE S5 L) T SO 40 M 45 A5 2 L B AL
il o

WF9E @75, NLRP3 75 R 4 | =2 28 1 F Ji] % I
a2 FE 48 HE 3 SF RS B Bk B I S kg
TR Bz A0 R AR A 00 T A B D B R R
J&i NLRP3 SR PR AL ™, #1775 NLRP3 JEAE IR 7 oF
A GG A A e AR b ] B A A A, IR ER
XA A 5 5 5 il 0 1 B B 98 i 0, BT Ab s T
NLRP3/ Caspase-1 4 HE A TE g B 512 Jifi 748 5 A |
BRI A SRR AR RS HPDLCs B4
i R B R A R RIE R F Sl 2 5
We? AWFIE K IR , A2 5 W A8 55 22 11 412 T8 114 200 B 301 3
—#¢, Al LIl HPDLCs A f) NLRP3/Caspase-1 42 4E
PRFIRW A, Hordr, Caspase-1 BJRIETE 6 h 42
kN AR VE R BA 2 L9 s NLRP3 (9% IA7E 6 .24 h 42

SR ASAE N AR EE, H 24 h #=RERT L
PN . BRRY B LA 2 5K 175 S it 4 45 B it 5
KL, 2.4 h By A5k Iy g AR 25 B9 NLRP3 Al
Caspase-1 F1K'"™ o X 5 J& 48 i B IF 55 1 % B, 40
PRI 6 h 5 2F A0 L v NLRP3 3Rk B 2 134,
ELAE S JR 58 8 I R VA W Hh & B NLRP3 ) 1y 3R
S AHE ST A B 4 K R %R HPDLCs th
NLRP3/Caspase-1 #AEMRF A B A2 AAE 5 iR B
FEHAYGRARAL, $275 NLRP3 /Caspase-1 4 fiFt 14 71]
RETEHLINAE 35175 5 HPDLCs 7334 TL-1B8 S5 48 iE H 1
R AR b B SRR

PR B s 2 0F 5 % 5 i 7, NLRP3/ Caspase-1
RAEAR-TL-1 B 15 5 il 7E 2 PRSI R (406 .
SO VER T &S 5HURRRE g RO 2 B X
X {5530 PR AE R T RROF T 2 JoT RS 240 B S8 E I
I VR R GE A i . BIF 9T HR R, I T A
(reactive oxygen species, ROS) I A AT LABLTE 48 0
i, I LR B 153 005 0 BF 9 v 42 3l 4 2
it ROS 01 fifi o B 05 40 fif vh NLRP3/ Caspase-1 48
ER-TL-1B {55 38 B SR 41 . AR S50 S
PRUFIZE 2 TR S 1 LA R RE 75 5 8 Jo) B4 i
ri NLRP3/Caspase-1 RAEMKR-IL-1B 15518 #% K T 19
FIk, R IR B — 20 W9 S R B TE O
T JR A T A FH B CHEAIL ) B At
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