rRAE Y F IS A 5 REE 24 2006 4F 7 146 28 45 7 W]

Chin J Phys Med Rehabil, July 2006, Vol.28, No.7

= i Xt 28 B B SR A RS 0
AFWH AEZ

i g o — 26 E A N S B A B, T I OR L B
R RGN R B 2, EEAE T T A A, T
20 ARk, B AR SCHIE T B AN W TR A S BT B A (9 T A AT A
0 R AT TE IR IR T SR AT T VAR R R R IR A
o il V5 A R M AE T R H AT BT RO BT IR —

etk AT PR PR E IR ) 25 AN TR BT 51 R ) A A
PO HLHI QLA AT TR o A7 B A A e T mT LLOXT 40 1 A% R
AT 7 A A A RSO L DL P AR s 24k A T it A
g R ST 500 240 P A 45 A B SR A R AR R
ARAGIN AT R R 26 M F A S ER 85 A Al K% ) BT A B
JOE-2) o T L R T AR v A PR AR 40 B U T ap-
optosis ) I ARSCHLH , w0 201 78 73 1 fifk e il X 200 JD B 2 1) 2 1
(R

= e R E £ W E

FE AR T S B A ) K a3 B E A D R k2
FOE A OF iR A Y R4 F DNA RNA FIEE R A9 2S48
Je B Rase vk Q4 s iR E RS , th T Ana it e TR
IO AR

— R AR K 53 (5

A R4y S SR S A T B DN T B A1 R B i R e
P 5T 40 ~45°C IR AE I AT A 2 4l 2R (1 45 0 k2 el s, OF
HAnfsNE pH EAKE X A K 5 F BB AT — & R

T TR R T A R

BB R IERYT I SRR E 2 —, MR
VR, HE 32 Ay (N e o e D R | IR R R T
8 ) B2 B BH B 52 A, I B 40 R P 3 Sl RN S T s kR
U | I A R BB AN IRBET

= B IRAT4HM RNA DNA K5 1 A S RE I 52 i

VA B T 43°C PREE T RFEE 2 h, T R I 4 2R G i
fifp SR HELTET PR 5 0 JE A Pl TR T P R 9 5 2 1A g
AR, AT 2 Jc g 200 M A7 5 2K 1 45 D) B R 4, 40 i 9 RNA
1 DNA A5 BT REVE S | 4% 53 2415 Sk 2% , 2 90 Ay 96 40 it 25 4 K
AR T REAZ A, B 1k R A0 HE A 24, OF iR e S 3
DNA 256 MY B R T & L3

T o R A A A A AR R AE A 52 1)

HETAAT— Ay, iR E F X e 20 i 9 2R Ry 22 5%
PSR ANMAC 5 Th B R A, 40 RNA ACI5F S5 3, 2 ol i ek 22
DNA K28 A B RE RIS, 20 i 3l 2 B FE RE 1 4545 A1, 1IE
WA ZERAEMG, B RNA DNA K 2K A 52 & A= 250
R

YR B0 2430056 B, TTBUREE IR ST (X0 ) 5 B8 PR,
KA [N B2 2 BE M T 22 (ARik )

SRERANMEEYE

e A RN 98 4 A% B At Y 2% 344 0 25 5 4870 4 v 1 AT
EAEAER T4 MR, 5 1 2 AR A B T st 2% | IR e i
AR HZEAE T DNA & R G 04 2006 IR 14 B 20 M B R 5 A
M5k —ZRFN AR

LA PSS

EH T 4 B EL A )2 i A 5, 280 o I 2 199 728 Ak i e
A% HCLRERG I R S M A R 2R J4RT I v iR A E P A R 5
T 40 MRS A AR T B S B I T R R 22—

Z RS EANXR

R R PT HCRRE e 5 R B R B B A )
fett—30, T NSRS , A RBREL T T 2 T G,
T,

= A5 DNA fE R

45°C = AR W] LA 9 A0 i g (o 1A = R WG AR L H SRR
S5 & 0 DNA B A 240 A0 T 1% FBLHLH] , H LRI AR o]
A5 IR 5 & 1Y DNA AH OGS 2450005 56, A 241 1) DNA 4
.

MRS pH AR

ENEEN =N I Ok Ve A R e R Sy =3 I (E R ST
T, W I 2 PR X v I X 0 v R R . 124 R R ILE
“H A L5 9 A L [ X 5 iy ) R R LA 2 22 031 {EL I A P A
PREE AT DA O = R A P R S . FR T A i Ak 1
PEBRAE IR PE A o T2 pH (B8 (7. 06 £0. 05) 5 7EAR S
YA S NSRS A AN pH {H ( pHe ) TR PG, AT
S AN AP A7 B 0 2 5% R =2 U A A 4 9 40 i 3 B A pHe A
BE, W] ) B L AT B8, 3875 B PR B A B T e iR 15 i 1Y) 9 2
FER T BoxyiE A A= < R A TR0

F e TS A A7 B R SR R G 2R

STV BRI A2 24 E AR T SR P A A A N B AT Ak
ARVER)— i PERIEHURE ) . KR AR R T <43 CHEE T 2 ~
3 h BERTLAP= A P 32 (E 2 XY PR I B ) 43°C i B 3 2k X
Pkt 372 68 00 5 M PTAL IR BE th 43°C K& % 37°C )R, AR L /Y
8 ~ 10 hNH B A 268 7, PRI, An i 2 YHEATT A ] BB s ]
S, W BE S5 AT T AT RE IR AN B BUBIRCR . #0532 1 7= A=
SHPRTEE  (heat shock protein, HSP) A G 5%, HA R
PR FEAOME T ResE A A i B e gt |

RE B R ER

Y22 ( eytoskeleton ) A1 51 £ ( microfilament , MF ) | &
(microtubule, MT) } H1[8] 2 (intermediate filament,IF) | 5347 T 21
JHAZ K AR S P 00 T ) 27 AR 2 R T2 S S A 2
T BRI RE . =R ANAE AR TR AN Y AR 2 A T B A IR
B, HBh BT ST 32 200 R R, an e 7k & pH H IRE



- 496 - AR B S 2% 5 RS Ak 5 2006 4F 7 145 28 %% 7 ] Chin J Phys Med Rehabil, July 2006, Vol.28, No.7

S

— 2z

2 IE M WLBE A (actin) 41K ELAR 20 7 nm P EF4EREY)
BT, AW B I 5> Tk 43 kDa, BT =R St M1k,
BV o B By WIShER T, B HE S W AN N 38 & 0 X = Fp FAa R

—E

W R EAZ AT 5B A S 2 — FEAREZE
R A B FRTE SRR, S0 N B AR 24 ~26 nm (W&
AREF A A B K, 2 B 8 1 (wbulin) 4 B ; 118 &
FMLL o B B PFNE R B8 AP, B — P Rk i 4 F 1
K254 50 kDa, 26 e i 57— R AK (dimers) 5, L FE AN
100 kDa,

= iz

E 22 EHAE 8 ~ 11 nm A 23 BRI, 7T 40 S = K28
B S AEAE PR EEAR RS T HEEHE, B
FEAAE T M AN, 5 R PIFEERR AR ], FL
R YR AR,

= m Xt 2 R SR A R

YA B 2R A R D T B SRR A R R O B T
AL PN 732 53 A0 iy B 22 T4 I Dy g, DT AT L3 5 08
S LB R %) 72 A KT 1 YR PG 17 40 R 2 AR TR0, T DA SE
S AF 5 2 B SR A A TR - 8 TR VA 7 I AH G AL, 3 4h, i
THAEHE L3R = 0 53 PR AR, BT LB
TERIT IR AE 23, T BRI A SR
rh ] 22 2R B ARGE R D AR SE HUREE T TR A L
BREEEGEATHEAZEN, R IT,

SN Sk A A

TR TR B 565 | R A IS O DR A R P e e, ol g
(1430 325 P 188 ST v R RE T A0 B Na ™ ZE ThBE, 5 S04 M Y
K e B2 AR, Tm] A 448 6 S %) A RIS 45 475 7T 2 SO L PN Ca® e 2
T, oA A 2 R S T 22 A 2R % VIR O 19 = B R LB BT A
F TR KT R Ca¥ T AR RASHY Foactin #417 T i 28
BUERAR Y G-I B 5 WA S F U, 22 A SR AN RE 5 304
LN Ca®* BE, T L A B2 4P Ca®* I AEI 33 r, JF B
e T i B i Ca® BN ML T Bk ARG Ca”t BE BT
Ca”* /Mg " MMM IR P VT , DT 376 2% A0 i R 7=

DUty R 55 7 240 L) TE 5 2 A B A T e R A M e SR I DR 7Y
YHTEARAS 3480 T 240 M 2 ) B 24 B 5 B o 2 T ] O B 7
M2 (W I 24 ) e R 358 EBAE . ) £F 43 ( 1F
W) MNP ANk 8 T (EE AR E A A E A a-F AL
) SIS E 14 A K (integrin) 4B A1 L T 1) £F 4t %
S5 1 (fibronectin) #1i% . R AT E IR G K 8 fil
45 205 10k B BT EE (focal adhesion kinase, FAK) i 4
RN, — 25 R BORG F7 BE o Il R Ak, A T A AR T 2k
EH T LSl B 1 o R SRR e, R 2 BNV Rl s 2 T
figp R 10T | [ P ol 40 O R R T U A B i R

WUBh AR R B K A B D 2 R R & R VR IS, 1%
Ji AT AT AR S 15 kD 1 31 kD FAS B B, (i 2 A RETE 37
B4 H 15 kD FBOA a5 R AT 4l e St iishE&
2R ZE 09 1 3 5 M SE A W A% B2 8 1 ( DNasel ) FHZS &, M HUT L

HA# ST, DNasel 16 AN TE-32 2406, BEE A 240 I 4% 9 # DNA
BER/IMAE B X U) R O B B T 180 ~ 200 bp SILAR R
SERAFRR A B R BN I H vk b BB B BRR (ladder
pattern ) &%

IR XL G R R

2 o B R R A s R ok LB 28 1 Y TR > D 2 R 4
FIR-3 B VI Wi I 22 45 & B 1 E IE I T8 3% (gelsolin) , JB 1K
39 kDY N-R 3 Fll 41 kD #9 C-AR i P B, Hor NS Bt
PEYER T IShE A, S B fR5R  HE TF5 ARA% RS Tk
ARSI 24 2R 14 26 1 profilin) 78 i Wi R O AERFEFAEAR
M FEFACE N EG EZEM, AMRAR, RAEBEHRZ
P A e R A M e = R E AR, AR 4R L & KR T
B, 3 ARG 808 s vl WA R iRVE T, DLEh 3R AR 4a i oy
WASERE , S B 410 <8 8 11 PTG 3 sk 3 by = L 3 8 1 R
AN [14]

= RS B R

10 U BT X 4 R R P 5405 1T AR BN LR = B R A 5 1) 2
N Ca’ T, WLBh &R A R RE R Ca® |, AT B AR s
WHEBETL Ca* 151 ) U Ca* ¥ B 138 v il B4 S BUMAE 1
AR, [0 B B ) T TR SRS N Bl AR 1 Ca® * 308 T 199 356 2
B, Ca®t W R TR 3K e-Jun S BE0 I 1 (INKL) 3
PEFFE PR T- B A Bel-2 BRI L& , 4657 —JT 1, Bel-2
O 16 AT SR P R AL, T H. Bel-2 B 87/70 22 Z v A i iR
AL, BTS2 Bel-2 5 Bax HI45A AE S B#EAK, BU# Bel-2/Bax
(B R BT IS

TEIEH A1V P, RE 0K 5 31 1 4 5 L NFwB -5 0 il
HF TB AR , 76 40055 9 F B 5 0, b JE s HeRk AT
IkB R E PEIRR T HURE R E T MT L, 24 MT f# R, 1B #
R A% , U NFeB 753 DU, 16 A0 5 #E A 4R A, 0 DNA
AR ER KRR MW T A SR IEH =ik R gh T T
T,

rC R E R AT R R 2 B B VR, QSRR AT
ZERER L RS M I D RE S 32 52 AR A i A
225y 420 R WAT B S 0 PR R R B R A AR TP A
JEI L 5 28 42°CAEFH 30 min Ji5 , LUk 4 O A B B 22
TS 4 21 > ( microtubule organizing center, MTOC) 7 Ta) P ik
SR EMAE EAL BT, v-8 8 1 (y-tubulin) AT ETE
T 2HL 2 PP Ty A e A ST

DY | R X U A B R S T

FRPYTRE S BUR A F I, AT R B A DGR e R
T B R A DG U B RR AL, 8 A5 B IS IR 7, T =
B R R, I B SR N-18 40, Bk Al 28wl fifi L
YA LR ER S I 4 BRI T A BB T T DA S-1008
J& , EREE S H KA C FH IR PR 45 A& 801 MAP-2 X tau
AR, TR AR A0 I A R TR Tl ] D, R 45
G IR AL IS 23 IR B T R A AR E IR

mRIEARHEETRHETL

AN E AR AR R M R T R R IR E S B R 2 kA
FUAR I Lk AR AR AT A A A i s e AR B R, ER
SR,



rRAE Y FIE A 5 REE 2 2006 4F 7 145 28 45 7 W)

Chin J Phys Med Rehabil, July 2006, Vol.28, No.7

- 497 -

— R IRAE R R L AR

2. 5CREFERTANEAM 1 ~4 h 7] BN J) 44
58 AR5 T HE T2 M- 2 2 4k T 5 43°C VR FH 1 b AT AR
N M ALS B (4R e 3R L OF T 24 h N EHE™ ; HL6O 41
M iR E RS, 2 L T R R o] BB 3 B HE PR
% I TRE ST R AR R e e R RS A L M
D) 245 235 ) 94) 0 2H AR R T AMATE B b i 6 0 ) 2 R 2 — | FE A
JLR T /IMAC AT LS A B e 22 W 4%, R B 22 T 48 X7 BT BEL BT 40
HdA T IMA R

R IRAE R RS 1 AR

A2°C EEAE I ANAE 30 min J&, BD AT AR SR 2 40 B 640 T HE
2 Huang 2510V BFSE R IR, 43°C 45°C iR VE I AT S840 CHO 40
O i 3R A B KR S UG G, WA A= 7R A5 o6 AT L
VB — T G R T SCER TS 45 .

AREER

IR A AT & 40 HSPs A K AN B T A, AN v iR
JIt 7= ) HSP27 BESE AN 1 47 4 i Fese 1, HLaR 1 3k K
SRR I ) £ AR 1 1) v T T v, B R v BT B
(1) HSP27 HAEC 2l A i ARAS PN 32 B > L bR T s A
AN e EZE WA IR SO R H A AL, W0 43 °C R ilAE 3L
CHO 4R RS A A B, 5ok o A pH {H 6. 7 W RE IR P
T I — BRI ), BIAT 63k HSP27 , WA 77 4 — i AR I AT 52
REJI™) . PO AT UL, 7 St AR 7 B BRI I B A
JEPVRTEER HITE .

2 L R AR i R b — i LA o e T I,
T —E AR, 7 — Wt & A iiR)7 T B
TEITAERAS B 1 VSR e, ST 2 IRy 7 bR A 22 s A
HRRIFERAETRIAE AT  AH AR O BLH A0+ 23 = 2% i HLA T Y
I BE IS E] SN ERITE B Bl it 7 2 XA ) b e 240 i A 4 R AL
YRR, i BN a8 RS AR SR D — Rl
AR TR AN AT R, 6 R AT o RUE, T
VR — ZRUARSCHUL , N0 B 222 U | ) 22 [ 45
A AR IR PR K 2R A, P A B DL i A
FRRATEIRA AT

& £ x o
1 AR, ZEEasE, . SR PYT 2. JEaT: S5 R, 1998.

8.

2 Janmey PA. The cytoskeleton and cell signaling: component localization
and mechanical coupling. Physiol Rev,1998,78.:763-781.

3 BRIE A L. BT RS LE]. RSN EE A AR 2 3 BF, 2001 ,28
438-441.

4 Klose MK, Armstrong G, Robertson RM. A role for the cytoskeleton in
heat-shock-mediated thermoprotection of locust neuromuscular junctions.
J Neurobiol ,2004 ,60 :453-462.

5 gk, EOREE OB DT, A5 BTN R 0 TR 241 R . AR
Be2g 2k ,2003,21:127-129.

6 Hajnoczky GC, Lind AP. Luminal communication between intracellular
calcium stores modulated by GTP and the cytoskeleton. J Biol Chem,
1994 ,269 :10280-10287.

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Bl RDUE B REE. MRS S S AR A2 200t

1998 ,25:261-266.

AP SC, B AR, PAF TR A I T SRR AR RSB 2 1 R e

St ,2000,27 :331-334.

Luchetti F, Mannello F, Canonico B, et al. Integrin and cytoskeleton be-

haviour in human neuroblastoma cells during hyperthermia-related apop-

tosis. Apoptosis,2004,9 :635-648.

Huang SH, Yang KJ, Wu JC, et al. Effects of hyperthermia on the cy-

toskeleton and focal adhesion proteins in a human thyroid carcinoma cell

line. J Cell Biol ,1999,75:327-337.

BEAE L. P T AN A R PSSR AU TR A B A 2 B B

Blaf 5 40,2001 ,21 :276-278.

XIE R BRPUSE. AR T2 155 O REA R Sl it [ A1 B2 27 A S 2

RS RS, 1999,19:198-201.

SLAG, VR A0 B 0 R A P R S Y 5 R A

A2k, 2001 ,23 :205-209.

Yeh J, Haarer BK. Profilin is required for the normal timing of actin poly-

merization in response to the thermal stress. FEBS Lett, 1996 ,398 :303-

307.

Rosania GR, Swanson JA. Microtubules can modulate pseudopod activity

from a distance inside macrophages. Cell Motil Cytos, 1996, 34 . 230-

245.

Basu A, Haldar S. Microtubule-damaging drugs triggered bcl12 phospho-

rylation-requirement of phosphorylation on both serine-70 and serine-87

residues of bel2 protein. Int J Oncol 1998 ,13 :659-664.

Rosette C, Karin M. Cytoskeletal control of gene expression: depolyme-

rization of microtubules activates NF-kappa B. J Cell Biol, 1995, 128 ;

1111-1119.

Debec A, Marcaillou C. Structural alterations of the mitotic apparatus in-

duced by the heat shock response in drosophila cells. Biol Cell, 1997,

89:67-78.

Chen Q,Kinch MS, Lin TH. Integrin-mediated cell adhesion activates mi-

togen-activated protein kinases. J Biol Chem,1994,269 :26602-26605.

Brewton LS, Haddad L, Azmitia EC. Colchicine-induced cytoskeletal col-

lapse and apoptosis in N-18 neuroblastoma cultures is rapidly reversed by

applied S-100 beta. Brain Res,2001,912.9-16.

Romanov TA , Kabaeva NV, Buravkova LB. Morphological and functional

study of human endothelium response to hyperthermia in vitro. Aviakosm

Ekolog Med ,2001 ,35 :40-46.

Lin PS,Ho KC,Sung SJ, et al. Effect of tumour necrosis factor, heat, and

radiation on the viability and microfilament organization in cultured endo-

thelial cells. Int J Hypertherm,1992,8 .667-677.

Luchetti F, Burattini S, Ferri P, et al. Actin involvement in apoptotic

chromatin changes of hemopoictic cells undergoing hyperthermia. Apop-

tosis, 2002,7 ;:143-152.

Lavoie JN, Gingras BG,Tanguay RM, et al. Induction of Chinese hamster

HSP27 gene expression in mouse cells confers resistance to heat shock-

HSP27 stabilization of the microfilament organization. J Biol Chem,

1993 ,268 :3420-3429.

Coss RA, Sedar AW, Sistrun SS, et al. Hsp27 protects the cytoskeleton

and nucleus from the effects of 42 degrees C at pH 6.7 in CHO cells a-

dapted to growth at pH 6. 7. Int J Hypertherm,2002,18:216-232.
(1&181 H 181 :2006-04-29)
(A5 )



	495.pdf
	496.pdf
	497.pdf

