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Effects of different tension stress on the shape and F-actin of human peridontal liga-

ment fibroblast in vitro

PENG Ting-li, YANG Jun, ZHOU Ji-xiang, YANG Yan-chun (Department of Stomatology, Southwest Hospital, Third Military Medical
University , Chongging 400038, China)

Abstract: Objective To investigate the shape and F-actin of human periodontal ligament fibroblasts( HPDLF)
under different tension stress in vitro so as to learn the stress-biological effects of HPDLF. Methods HPDLF were
cultivated for 6 passages and observed morphologically and identified by immunocytochemistry to be positive anti-vim-
entin and negative anti-keratin. HPDLF were divided into four groups: control (without tension stress) , static tension
stress (5 kPa), dynamic tension stress group 1 (5 to 0 to 5 kPa at the frequency of 3/min) and dynamic tension stress
group 2 (5 to 2.5 to 5 kPa at the frequency of 3/min). The cells of each group were observed at the different time
points of 16, 24, 32 h. The projection areas and shapes of cells as well as the structure of F-actin were examined by
laser scanning confocal microscope and immunity fluorescence technique. The relationship among tension stress,
time, shape and the structure of F-actin of HPDLF was analysed. Results In the dynamic tension stress group 1
and 2, the shape and the arrangement of F-actin of some HPDLF underwent regular changes at 16, 24 h, but the
changes appeared to be obvious at 32 h. In the static tension stress group, it was found the increase of interspace of
HPDLF, but no obvious changes in the structure of F-actin. Conclusion Different tension stress patterns had differ-
ent effects on the shape and F-actin of HPDLF. Especially in the dynamic tension stress group 2, it showed direct ra-
tio between the cell projection areas, the average fluorescence density and different loading time.
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Tab 1 The cell projection areas of HPDLF at different loading time
in four groups (pm?, n=20,% £5)

Group 16 h 24 h 2h
Contrul 2 150,048 076.92¢ 13575.0043 1.3 11 89.62+2616.2%
Stic tention 39 01 g0 2* 306.25+48.29% 2 176.57+86.95"
stress group =
Dynamic tention  aex 11, 438 519 3204.00+59.9° 2514391 0R.79%
stress group |

Dynamic tention

it
2 5221.47+955.45

4006.91 +220.68™  4395.98+670.16"

* 1 P<0.05, »s control; # : P <0.05, ws static tention stress group
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Tab 2 Average fluorescence density of HPDLF at different loading
time in four groups (n=20,% + 5)
Group 16 h 24 h 32h

Control 1315.0+67.00" 146752426 | 4.75+52.31*
Static tention stress group 1048.75+185.8 1 (B8.00+168.24" 1 132.00+ 280,92
Dyreumic: tention stress group 1 1 678,590+ 12.53" | 130.90+3B.23%  148.25+167.91%
Dynamic tention stress goup 2 066.25+67,28*% | BB.00+ 1. 2 848,75+ 2B4.08**

#: P<0.05, us control; #: P<0.05, us static tention stress group

3 g

AR SRR L T R R A 2, S 2% 2 4
B0 A RSy . AR R AR A MOB R LR
f5 2 7 i (laser scanning confocal microscope, 1.SCM),
A REAR ST TG 60 o, B4 17, 3B H =
HEST ARG ¥ B AN I 25 00 284k, BURTE B2 4 T 41
WP EEEIE R — R A R T AP Akt
553K F FITC 4712 /) Phalloidin {33122 (1 F-actin BHFT
RRED Y B, 32 FH LSCM 45 R W 2E F-actin, HL 5%
HPDLF 76 [R5 1 1 F01AS [ B A A5 40 i T 25 1 22 5],
5 EUR TS 6, i B4 1T 40 MO 0 2 €2 388 18 | AT
B F-actin fHR 284k

HAiT, W1 N AE 5 HPDLF J& 75 | 40 i S 2 9% % 3
I AT AR AR OE R AOWFSE M A 7848, OF BAfp e &
S, BEFAS R B =X 28 T fEAS AR A5 16 .
WA 5 B9 R BRAE 8% 12% . 16% FI{E4H, 40
52 TR RR B 00 3 s ) R (L A 38 A0 717 24,48 .72 h B K
Y VS B AT 2t i 2 20 R, HES B B
MAE 20% F1{AH, H45 50 # = .

A% SE 56 i PR R X 80 285 98 7 -4 S 40 g 1 72 07 5%
AR, RXHES R Brighton 18 /N3 S #7003 , Bi 15
IR s AR, SR I T 4 4%
T B, NV A 3 T A A R L
5K 7 )l S R FH R 25 0 B B, FH 2 2k 5t
P = ogh deHEAT V135 30 259K 57 7 A4 S SR O o
B TR A% S R h R, LT o Ay a4 i g
AR AR 0 ~ 13 YR /min, Bl 75 728 571 108 BE LS H ok o
JTHEMK/NT AR, 9 0~39.2 NIk, E I, B 36/
TS IS P e 2 81 44 2 0 5 7 ) R Bh A B I
T FFERANUFFE shZAS 5K 5 /145 FH T HPDLF JE 25 & oh
REEILI R . 632 1t A8 b, BERC I 22 A J5 % Wi 1
S RERAR , BRI S F ] = 445 BRI/, &P G 6
ORI, B (B 218 7 18] 25 4k B 3 2 56 0
NG o NS R B e BT, R4 7E B b b
AN MBI, LV 32 3 24 o f B 44 o, i
JEUL, TEL SESMAT B O VEFH T, FRATTAT LA A0 1 4t 21304

R4 F AL 40 0 e Ak ) R 7 BB, 30t T R AT
— B HRAST I % A A K S e R T N B (E L
[7]) Bsf 1, 245 3 — S A 40 B e O SRR AL T T 4 19 BEG
et

Bl (5 515 FHFIE BB, AT R 2040 o H 22 %
TGS WG E EENEA, HhREZ B A F (S
SR . REEFHET VR R, MG LR
A= BSCEE A E HE , U R AILBE AT AR R 22 7 R R, A
SE G 7EAH R 25 AF R, #5k R A7 46 0 3h 25 9 8 A7 4%t
HPDLF 4 fifa-$5 5 e £5 0 40 A - 45 2 5 B 3L T A
(7] AT 8O , 4% SR 2 BR AR [) B2y 20 400 %7 g 5 36 4
RARW . T, FehA KN4 1 MBhASTKR S
2 2, E AR B (6 0 O 75 471 38 A [] , {EL I 728 A0 2F i
FEANIR, Xt HPDLF £ 5% 1 FUR 40 g S 2498 S0 B i 2k
A AN B A ] 5k B h 4 F X HPDLF ) 4 i
R i RN A B R B R E R R,
I HaX R me i HLA WA (8] 84k it A8 1k A 50 . 40D
S FE B, SRR 2 R A, TR AT
FESR, 3 IR BB , R IRAT T — A B I AS R S 1
FAF 40 i) 2 s T BEHT T JERE

B30k :

[1] Nyman S, Gottlow I, Karring T, et al. The regenerative potential of the
periodontal ligament. An experimental study in the monkey[ J]. J Clin Peri-
odontal, 1982, 9(3): 257 - 265.

(2] JAgkHE, BXGRNT, DERLAE, 45 (RSN [RI B N oy % A T R B Rl T 4
AMMIEFLIE LA R [T ], P K (RS R . 2003, 34(4):
638 - 640.

[3] % il BOLEAMICRAEBUOR[(M]. JbaT: A RJE T,
1997. 1-11.

(4] WEfd=F, B, JKFE, . EERRIAE R AT R R ET 4k 40
HIRREmI (1], SEF OB BE 22, 2003, 19(5): 439 - 442,

[5] Brighton C'T, McCluskey W P. Response of cultured hone cells to a capac-
itively coupled electric field: inhibition of cAMP response to parathyroid
hormone[J]. J Orthop Res, 1988, 6(4): 567 - 571.

(6] 3B Jk, BEHNEE, KOS RO GRS A0 I R
HEHR I =R ROTAT[)]. AR TR, 2002, 19(1):
60 -63.

[7] Akisaka T, Yoshida H, Inoue S, et al . Organization of cytoskeletal F-ac-
tin, G-actin, and gelsolin in the adhession structures in cultured osteoclast
[J]. J Bone Miner Res, 2001, 16(7): 1248 - 1255.

[8] Jiang C I, Weeds A G, Khan S, et al. F-actin and G-actin binding are
uncoupled by mutation of conserved tyrosine residues in maize actin depoly-
merazing factor(ZmADF)[J]. Proc Natl Acad Sci US A, 1997, 94(18);
9973 - 9978.

[9] Reuner K H, Wiederhold M, Schlegel K, et al. Autoregulation of actin
synthesis by physiological alterations of the G-actin level in hepatocytes[ ]| .
Eur J Clin Chem Clin Biochem, 1995, 33(9): 569 - 374.

(% FhRE)



