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A preliminary study on the expression of caspases in stretch-induced
apoptosis in human periodontal ligament cells

WU Ya-qgin'?, ZHAO Dan'?, ZHUANG Jia-bao'®, XU Chun'’ (1. Department of
Prosthodontics, Shanghai Ninth People’ s Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai
200011, China; 2. Shanghai Key Laboratory of Stomatology, Shanghai Research Institute of Stomatology,
Shanghai 200011, China)

Abstract: Objective To study the expression of caspases in stretch-induced apoptosis in human periodontal liga-
ment cells (HPDLCs). Methods HPDLCs in vitro were subjected to mechanical stretch with 20% strain for 6 h or
24 h. The apoptotic rates were analyzed by flow cytometry. The protein expression of caspase-3, -5, -7, -8 and
-9 was detected by Western blotting, and the activity of caspase-3, -5, -8 and -9 was measured using colorimetric
assay. Results Mechanical stretches with 20% strain for 6 h and 24 h could induce apoptosis in HPDLCs. Com-
pared with non-stretching control group, the protein expression level and activity of caspase-3, as well as the pro-
tein expression level of caspase-7 were up-regulated by 24 h-stretch. The protein expression level and activity of
caspase-5, -8, -9 were up-regulated after stretches for 6 h and 24 h. Conclusions Mechanical stretch with 20%
strain can induce apoptosis in HPDLCs in vitro, with the activation of caspase-3, -5, -7, -8 and 9.

Key words: Human periodontal ligament cells (HPDLCs) ; Stretch; Cell apoptosis; Caspases
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FF B Bz 1)K A 0 e T A s e s
HE I 2F A # sl () ok & v, PDL B 4% 32 B HLAK T 1Y
VERT, 0 S B R A R 2 R B 22 O UE A
FE 35 B 2 O A5 2 JE A S e R LA
TR SR 7 S RO B 2 Y 1
3 AT RS2 R A AU SR B A st T

AT — R A0 S e R R S T
YRR T T EEIR AR 3 R FE T2 AR S AR
BEMLRARN FRN R . R AW
S B & R 5 H 88 ( cysteinyl aspartate specific pro-
tease, caspase ) AR 35 H: 25 #4) A0 21 BB B9 A [6) 40 ) 7E A%
UGS RN FIORE N R AFE R AR .
T 5 caspase 5 [ 7] 43 0 2 4 2K H caspase-2 |
-8.9.-10 FI &L N £ 1 caspase-3,-6.-7, H 1,
caspase-8 I caspase-9 435l 2 5 4 F: AN JEHE A1 P9 IR
PER T8 B, 006 T Ui A caspase-3 Caspase-7[8] o
RAEAH S caspase & [ i f1 5 caspase-1 .4 .5 .-11
12, AlE S LR RRE N TR

VTR, B2 A SCHRAGE 1 ) 27 R0F 5 40 i
KAYRT-H M PDL A AE S R &R PR T
FOLARTE L SR SR A B R, TE B AT
51 PDL gufgyi """ o AR AT AT 5T & B
YA Ah 55 3% 09 N ] B 48 B2 ( human periodontal
ligament cells, HPDLCs ) Jita jl 4% 5 1 2% , 7R °] 5 5 H
ST, AT 3R A S fa] FsiR AR . 5
W] I, 22 5K 28 B8 T caspase-3 1Y £ H i T
P AL ST caspase-7 -8 -9 HE Y SE N R
KU A, A A — R S, real-time PCR 5 4 3%
AR I E) i 5 caspase-5 By KL K Kk R,
caspase-5 5 caspase-1 -4 HA (= B (1) 2 02 7 51 [F]
TPE, I 2 5 40 M0y 8 12 L S E | 3 B RN 3 Ak i
U7 X S T 5 45 SR H R, caspase-3 55,7 -8 .9
HHMATRES S S22 RS | R /Y PDL 40 94 1 1Y
{5555 (HH AR ARTE R

PATAF S M pk s M 215 555, caspase 2
IR R 08 T30 B i AR S A, i 2 54
1A i T, 245 ORI . A SO
PRANE TR HPDLCs Jiti fin 2 5K 107 A2 , 6 00 240 B 9 7=
RIAZALH caspase-3 -5 .-7 -8 -9 & I 1 £ ik,
LI K caspase-3 ,-5 -8 -9 M HMHG ML, N4 5

e R L ) 51 PDL A0 T 2 A 420
7N IS VAR i

1 57

1.1 RFIF RS
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(Gibeo 2w, 3E[) ; JHi M ( Gibeo 23 H], & [H ) ; PBS
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0.2 /LW — A BF.3. 44 o/L BEMR S )
D-Hank’s2Z wp ¥ ( H B, & 100 U/mL % % % .
100 U/mLASFE ) ; CO, AL 335 32 48 ( Heraeus 2\ 7 ,
85 E ) ; FX-5000 Tension Flexcell {4441 Bfd 1 22 12k
% H (Flexcell 24 7], L) ;6 L 5 5L i€ B 77 ML
(Flexcell 2y w] , 3¢ [5]) 5 ¥ AH 22 10 3055 (Leica 22 H],
TEE) ; BCA 8 F R JE R0 & (B = KA,
&) s bt N GAPDH ik (A = KT, ) s fedt
A\ caspase-3 .-5 .9 $i{4 ( Cell Signaling Technology /%
AL, E) s /NPT caspase-7 -8 {4 ( Cell Signa-
ling Technology A w], &) ; FHi e — 5T . FHT/H R
“hi( BB A A E, ) s PBST 2 (A
it ;500 mL PBS 2% i +500 wL Tween 20) ; ECL §i.
52 ( Thermo Scientific 2~ 7], 32 [H ) ; FITC Annexin V
JAT A I 1K 77) & ( Becton Dickinson 23 #], 32 )
BD FACSCalibur it = 40 J2 {¢ ( Becton Dickinson 2%
A), 3 ) 5 caspase-3 -5 -8 \-9 Y 2 I G PR AG I 1k
& (k) (BioVision A H], [ ) ; ELx800 fibr
X (Biotec A H], 3 H) .
1.2 SLEWHE
1.2.1 HPDLCs 4k sh3g ik & %8 TERREHA
N KW N RN 6] 32005, W88 TR A e 5 24K
11 ~ 13 Ji2 FDERERTE S . HIE I A
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PR 12 A 20% Ji A 175 19 DMEM 5557 4,
JCE TR 5 IR (37 CL,5% CO,) R 3R, fr 4
JHg N EH e € s -4 35 TS 80%  ~ 90% B A AR .
e 2 AR B, HE G (o W A I 25, S 21
1k SP AT M A R 22 I g, S E A i 4
KR, £ 3 ~4 d FHE 10% 54 3% ) DMEM 85 %%
BEAGW, IR 4 ~ 6 AR A S T AR .
1.2.2 HPDLCs &7 5 % s, J555 4 ~6
HPDLCs LA 1.5 x 10° /L% FE R0 T 6 L J2 i
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Gz PR > o 8 BD FACSCalibur it 2 21 M {3 A6
M FEARR RT3,
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FEILA AN . TIA 200 WL 4R 2RI, K L 240
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5T BCA S5 11 ¥ B A 0 3551 6 I o 28 VR B2 . 4%
HFEAH S S 1, 12% SDS-PAGE & 1 LK G
B2 0.22 pm fLA2A) PVDF i I, 5% it g
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1.2.5 5k EE XN E caspase3.-5.-8.-9 &
G BEE M AR AR N T MU WO T BRI
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i BCA 5 e B 4G I k7] & e B vk .
AR BEWOK 100w AR R 50 pL, A 50 pL
2 x Reaction Buffer 2% P& ( &% 10 mmol/L DTT) Hi

4 mmol/L #r & ¥ ( caspase-3: Ac-DEVD-pNA;
caspase-5; WEHD-pNA; caspase-8: IETD-pNA;

caspase-9: LETD-pNA) , 75/0ME2,37 C B E 1 h )5
FHEEARAGI & 405 nm KT ARG REAE
1.3 SitZEDH

W FH SPSS 19. 0 B X Bt kAT 5 R R Uy 224y
Br (ANOVA) , 21 [H] b %5 R AT SNK ¥, K 56 7K i
a=0.05,

2 #HR

2.1 HPDLCs {K5MEFREE

P AR 22 0 B WL 8¢ HPDLCs, HE 38
R AR KRR sl M, A% 5 B sl B0 [
YA AR RE Y U SR O PR AN 10 3 4 10 S
ALY EA R YU E A AV STt ZE B e, oy
V] 76 TR R, #54 PDL 4 B4 (LRI 1) o

(a) HE ¢t (b) HUMAEH GO

(¢) Bri 2t rge
1 H2HK HPDLCs W HE LR EREANFERF( x100)
Fig.1 HE staining and immunohistochemical staining images of
HPDLCs at passage 2 (a) HE staining, (b) Anti-keratin

staining negative, (c¢) Anti-vimentin staining positive
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1810 ¥R 22 S BB L8 K R, 20 % 2 5k o AR 15 5
HPDLCs ML ASFHES & A= vl A%, 28 5K N 480 A 1A
R, Al (] 3 AR B AT HES B g, K
WAL T A RN AR T (UL 2)
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(a) XFHEL] (b) 20% 22K N AE-24 h izl
B2 20%Z3KMEENE 24 h f HPDLCs FEEH( x100)

Fig.2 Morphological changes of HPDLCs after 24 h-stretch with

20% strain (a) Control group, (b) Loading group with 20%

mechanical stretch for 24 h
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Fig.3 Changes of apoptotic rates in HPDLCs after stretching with

20% strain (a) Control group, (b) Loading group with 20%

mechanical stretch for 6 h, (c) Loading group with 20% mechanical

stretch for 24 h, (d) Statistical analysis of apoptotic rates
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Fig. 4  Effect of mechanical stretch on the expression level of

caspase
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Fig.5 Effects of mechanical stretch on the activity of caspase
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