2005 41 A
$ 28 BF 14

FTRERXFFHR(OHAHFIR)
Journal of Chongqing University( Natural Science Edition)

Jan. 2005
Vol.28 No. 1

LEHRE 1000 -582X(2005)01 -0162 -04

SR =G SR AR B Y P A

B F,ERE,EWREF RE
(FEERXF AYIBEIR AW AFEBPIBEXETHRESTBE, T K 400030)

B EHMRATRIAE@ROEERER, GRTEAMRBREINRGELEERL @B TR
FHETHEPMARAREOTIN, Z2AINFT LA FFORRREEN, 2 FAR mEE
F B S RAR ST F; A mBE AL, RBET BN ARG LAY LM, FEAR 5 ML
MR T IAFE G TR, AMRE A A kA B AR RRAE R AR,

X@R: B BRRZX; E54#F
hE4SES Q819

A5 A HERMAEKNXERERER . NAE
BT an sk g AR o Si4& 8% @ X8 (G A4
KHAF GEER ERFOER, AR 2
HEM LS 30 F A 7E & 7 1 BY U1 R I RE o4
( shear stress response element, SSRE) % FRHRF52
ZRMTEERFRE., MO EEARAESHER
BRI T, A TR 5 P4, 22 i 2 Bl A= TR A 1618
L MRS E R BIR i, B R0t BR i S
Sy 0 S M UL B PN A B N ER R
ML B it b Ry A0 M BT A A . (B 4 R ST SR 500 1
THESIHAE B AR R BIEVLE A - B R, e
AR BRAEEHR S M ERFTE A TREMAK
B AAER B 5 FHLE

1 phSESHS

I E SRS F UL E6E : B T BN T8
H; BB EREE C B R B AR B \MAPK
FESEM; B RS A NAREREN R IES
£
1.1 MASIEEERENESES

FRE 7 e S 40 P A S (R K A AR
G BRBBRZ A BB Z AR TEZ 58
S, EE MM, B AR R E R BT,
P A A P R R R o

B FEEBROZER B S WRARNZA -5

« W ERE:2004 -09 -25
E ST A Hx B RF#E4 5T H (19872080)

SERARIAES A

FEEEAWR,. R AESEMNA XEETE
B, EEREERFEFTFOLE, NKREEETE
HRBFHITEFEBA. CELBERNZE, BIgEA
- ZEEAMEMRETFEENEREEALS C&
BB, ZEQIRN A S 50, ANiTERIME S5
BRI AZ AR AT A, T EAERLETR
(cAMP) {55 @ BEFIBEIE LA BR (5 S B, BUH RE
it cAMP KL T 5 R M AR N {5 SE i, 5
Fi#fiaf C HHEBIEDIRRAAS CB ( phospholipase CB),
B FBEIR TR ES CB /KR T FEE M 2 8 PIP, ( phos-
phatidylinositolbiphosphat, =~ B FRBF IS BEULER) , Fo4k 2
AFHE 54 F [P, =BERR ULEE) f1 DAG( B H
1) o DAG {1k PKC(ELHE C) REEAWES, &
1L PKC w] L@ i MAPK (4R IRELER
BS) M1 NFkB(EHETF « £ E4EH) EREHFERE R,
IP, 5SHEME LK IP, 2SS E, SBINERNNGEEE
HEETFREN. B TE5EE5EA(EGHEER)
R MFEEOHEREYRE, ANTFET ST
“EEEF/ARE QKT RO ZEAIRESR
HHMNIE. CaM(SEER) ¥R I o] LB 1L
% HF CREB(cAMP R EAESEH) .

B AREENM A ES RN ARESE, N2
R ISR R A B AN A, Chen 2V EBA T
AR %S M MC3T3 - El 84T NzsIEE &
SRHHEM ¢ - fos \COX -2 T4 , EATRMKER T 1P, 4

EER N MIEF (1979 =), &, ILFER A, ERAEF T E, TENERRAEY ¥ HATEEHE,


http://www.cqvip.com

28 K& 1M 48 .

BRAFHEAMBALZSH T RRABRAEL TR 163

FHIME N ESREAR, 1 A R A B B Tl T8 A Y
At Kawata A, Mikuni — Takagaki Y21 1996 AESL IS
IEBARL IR cAMP K FH & JES ZAEKF T
BEEREAS,1998 F IR B B ¢ - fos
M COX -2 FRUFEBREAREIA S, 1A
RERGEHARASAE, RSB R Ca® M E S PKA, PKA
N Afdic - fos F1 COX -2 3, M3 IGF - 1. 545
EENRIE,

HRRBWENY S BEFHINE AT ¢ - fos BE
TESET Ca® IR ¥ Rho A+ G895, BT HBEFA
R Bk ) B2 48 B ( HUEC) I /MR fi7 4 = K IR F 3R 38
(PGDF) , L3 7] 8 2@ £I BEAE B C {E PIP,JK % 4
DAG;DAG 2E B # 8 C(PKC) MIEE R, ME®
PKC 1&#4%{# PDGF [R5 o WARSIEI R 53R
Rz HRRRThBE , Bl B LR R N RS , 45 2 MAPK
KR . Berk BC 20 2 1 T —fp 1 SR, &
¥ Ca®* B LM AR M Ca® B4R BIUE H Mg
%o RiZOIEBEAEA C HBIT (PIP, K% JRA Ca™*
HABMEEFSBRAEAES A . PKCHE. FEA
&/ T GTP-454 T H MBS 1 Ca® " SRR iy PKC
MAPK py3iE . Bl 2 300 38 e o B ot ey 7, 20— EAL R
A B S Tl 18 MBS, 5 A AT R IR R A B, A04F
£ NOS(NO A RLES) B9 BE A S RER BN
A, HERSESYEREAERKARR, HWEHRE
AHEIE AT PIP, K, BN Pos ¥ 5 FE SR
(FAK) ,FAK Bfffb S B REBSHEE/ERH. N
4 A R AR BT U A RS S XTI R R ARE
KREAYNBRAES TS IR REX,

EOMERET, N RARESRINGEH—1
FRBAWHERE. nE T UUMRAR KR K i sh bk
SEREREAL B AR AR R ARAL T IR LB AL .
1 UUAR RN R A RS (55 Bl M i, 18
AFEFEATE L, PR ERRETES M/
WA KA T2 BRI, 5 X ZHEE, hiff
MIEHETEE.CEL, EfRENRLLSE, — Bl
RSB, R A C ML FEEAE OB EHN
7%, 95 ¢ —fos 1 ¢ - jun AR KW, HEFE TR
F AP -1 454 DNA 154, RB & YLK S MAPK
BEMIAS - 1 RiK, ERER MAPK &%,
1.2 RASAEERAFEESHES

o E T RS R MM B R ME I, RS EE
SHSWEMER, ARESESEWNL S, BT
MRS ORI EE, N RG TR EFEN
LR gIREMARZ ANARRAG L, BIEERE
AMFRES ST EE R Ak, REBARERE, A
TLESH S, Ay amEREDR™

Alistair 217} 36 F NO 04| J& 89 hi (1 %F MAPK 3%
G HIBIET sao 251 S FHLAR R it £ &5 2@
AT Cyr61 A KRB AR, YUK M BT B &
A4 S AR B R A ., WU - Z &9 5
A MR EROE N 2 & 2 X 40 G 5 b (e A 8, 3%
FIAMFATE D M2 BT Ab 3, R R, F
(AR E D Ah I i 20 B 7E S BN R A R A
FHARIER 3, ZVUHARSTESS T HBIRE
FilE A, LR AEUR G EE M R
EEHMRES SR E, X RER AT LA — % (5 7] Bk
FERERRT . AMUEMMMIE D el Ry
B LIS R 7 BUR G2 il E Y 1T R R
WU-Z S5BF RE X TIR L J B/ i, R s2 48
B, SRR RSB M, LA R RE
R MMEEE T8 08 Ca @ SR .
Emel ' & BE B M AMRP R E{EH Na” - K &
VEPE, TOAIMFA S 2 D 4b 38 W BH M3 — 38087, B 41 i
IhE D MBERS FTH Na* -K' BREEHM, X
BRE FIHRPEIE Na* - K’ BB S4BT RE
4, Okada. M 2 ByBFST 23, B b V8 AR B2
4 1L-8 MCAF MCP-1 {91k FE SRS B A BUAA S Z D
PR BELIT , TS 32 7 SURRE T S s A s e IR
201 0 75248 7 A R AR R e o 7 B 2% 7 T i I
FEMMAE, AT EREBIRA M A ESHWE
TigfR, N. E. Ajubi Z5U2) X4 RS 3G /52 AR B 40 O
T bk Bh 9 S BB 51 AR 2% K T 5t Bl it LB 7B 4
MR A G SE B, AT 2 B BSR40 e B 22 REL BT
T X — WL,

2 NhESEEREGTEN

H BT E WARIE B B S R RIB AT 4R
4 2.1) B RERB A ENIRERE;2) MRETF;3) 5;
4) AN RS F o
2.1 BPRIEH

Stula 21 % BIELE 49 155 P9 B2 40 B BD SR 35
A c-fos 1 Egr-1 mRNA g9fl3E 8,10 min IR L
F+,30 min SR XD RS . X LR T T gE {40 M
W, SRMENER, BAW I MY FRAERE,
Raab-Cullen ) A 3R 3E , HLAR 38 70 6 K BB M
4R ¢ - fos Tk L 8. BEERSRIFHERY, B4
TEVLRAIE R T ofos Tk RIAE B A AR,
Chen " EBIR B HMERBIEA T, BT cfos
FIFFEILEE COX-2 BiFPBI R A M £RiX. XFME
HES &2 AREREE S RRBRNA X, c
fos/c-jun F¥E — BRI I FR T AP, WS TH
HAE I R AP - | 254 0L TR S X &


http://www.cqvip.com

164 TARFFR(GAMF®R)

2005 %

HRE, AP-1 5HE AN SWHE/ERATEZ R
PKC B85, X Fp 1837 28 E PKC XF c-jun MBERL 1L
SEE

F) F P B 4B R B /N A A X R RRURRG 1 I 8 PR R
SHMAEBSU) IER T ai B M FIE R R c-fos T H Y
BRI /KRR T IT 45 SRR /R B S I 8 P41 B 4B A BY
PIJERT ,e-fos EEAHBMREAB R THY N
7K B4R T FOAE A B (E) R . R BhBY B 115
T c-fos BIIE B RIA T LI B K B P 8 LIRS
EHA R AU E SR HESE , DAIE N Sh BY 1) ) efE
Ao 1EiZEERBY) 1 VE R AT LA A PO By 40 R 45 45 | Bt
B, X B R c-fos 22 I BE IR B, TN ] 2
c-fos B H IR IA R, 7T GE S BH W7 1 57 40 B 3 15 B9 =T BB
BRZ—.

2.2 HEHET

RS EEAKETF(IGE) ERHASTHEEH
HERF, E AR E Al E b B B -S E
YEFdo Lean S R A RUE A MZN S HIBL 6 h J5
IGF-1 mRNA FiAIE 48 h 57l I 1 BB R A5 45
RRIAMIEM,

TCF-g R—EEAZMIBEMEAZI, LIFH
AMMm/MPERENEE, TCF-B ] RIFH R
B A o BB A AR B A, e T Y
BRIEAR, FFEARSRREARETE. kN
I BAR ¥ TCF-B W& A4 i, TGF-B 1] §E7E LR
FEE g IR P EEEM A,

Christof 217 FEL B 1 5 BLRE I B 77 B R &F 4
A 2kt 24 K B F (CTGF) mRNA K E B & 7
(24 h 5 HAE 4 ~6 £5), W HE B8 BKF A &K
(24 hj5,2 ~3 1%) , & BAE KR FE—FHBE S0
KA, RIBES 4 H R AR ry S AR A B R F
M. ARG CTGF RixF I e 5 H f#EE
[ RRFEMEEEAREL SRS INE X,

In /AT A A K B F (PDGF ) | B 14 B £F 4E 41 i
HKHAF(DFCF) IFRE A LRE KA TFREAKH
Tl FE N B R R g B VI I RE S S BT Rk . B
IeEKEF g - 1(TGFR-1) M % 8y U)W L8557
Fiko
2.3 K

FRARBY U AT LA P B A B R B AR P Y Ca®t
WEAS, XCHERIASHN NO MEBMARIFIRE
PG WA RLE %, NO B —EIALBARBL LEE
BB S . MR Ca¥ MR B Al AU 48
FHIE—EIRE . 5 —EEMBEXELE
COX, FENLM RN U Rk 1 BR AR o
2.4 RESMEEE ST

RES S 4IP IGF-1 FIBSEKEAE, &

RERAPAREREO S EERE BNREAREH
B IRRBEFERTHEEEARSS, EBHH
MEENEERR, BERENSEERPSOTTRE
UL BN

3 & #

AR XS B ST R LR — At E A mi R, 4
TP EARLHRERZEREUR, TERAELT
JUANJ7 T

DEAMRENZEFEEBEIRENGFEESHE R
4, EAMUF SHURRIBAE X A — S5 SRR MR IE
B,

DESHINAKRREESTIATLERE. 5
RAVBSZ AU R AT 4, B A0 o] 38 ik 40 e B B 5 1k
HEYEAES , IR T E I R HL i anfe] SR e 3R
W,

3) B AVE R T M BB 3T R — 1 3R H R E S,
B E BB Z MR AR XGE (B2,
S BT A AR RO D FRET , B AR BB LA R AR BT K
R, B—Fh X N B N AL —HE ., B,
/e F TS ME IR B 4 i S B3 B EE, BIURA
LRI, R S0 BAMER, MAER . RMER
[A)— PR AR , 252 0 O [E1 05 B AR PR R BERT , PRS- H B3
DA fESE 2 —HE . ARBIB A7 SRR, X
HMRPTE RN — R, A A R RS 2R
M, B, EX TR RREEE,

) BERRABAIE A FHRE. BRAEAM.
FRUNARAEREPFUKFEAERE, EEgRER R
&) i R, 7 75 S AE Z PRUK PR 1R

PEE MM AEMERN D FEPFER AR, Il LE &
(XA FME R SR B934 , 4l M Rz B9 18 52 8 F 7= A2
R4 F LA BN E AR R BIR R, NS
ARG S SMEREZZ R LAERXRNE
BT , e B T BAI X 4 A A AR LRI T R, I
A DIBREAR KR 7 8RR EE R SR B 7 B R s Yy a]
LA B T3RATT T #8852 2 PR M9 VE T, T 2 P3G
7 HE R AT LU X A [ B R ) U 3h T BRI FF/ R A
BB IRE AR RN 135+ R R R,

Sk

[1] NEAL X, CHEN,KIMBERLY D, et al. Ca’* Regulates
Fluid Shear-induced Cytoskeletal Reorganization and Gene
Expression in Osteoblasts[ J]. Am J Physiol Cell Physiol,
2000, 278. 989 -997.

[2] KAWATA A, MIKUNI - TAKAGAKI Y. Mechanotransduc-
tion in Stretched Osteocytes — temporal Expression of Imme-
diate Early and Other Genes[J]. Biochem Biophys Res


http://www.cqvip.com

FEF 1M

HHRF F.

BAFTHEAMBAESHSRAEAR TR

165

(3]

(4]

(6]

(8]

(10]

Commun, 1998, 246(2) : 404 — 408.
SHIU YT, LI S, YUAN S, et al. Shear Stress — induced ¢
— fos Activation is Mediated by Rho in a Calcium — depend-
ent Mammer[ J]. Biochem Biophys Res Commun, 2003, 303
(2). 548 - 555.
HSIEHHJ, LIN Q, FRANGOS JA. Shear - induced Plate-
let — derived Growth Factor Gene Expression in Human En-
dothelial Cells is Mediated by Protein kinase C[J]. Cell
Physiol, 1992, 150(3) ; 552 - 558.
BERK B C, CORSON M A, PETERSON TE, et al. Protein
Kinases as Mediators of Fluid Shear Stress Stimulated Signal
Transduction in Endothelial Cells: a Hypothesis for calCium
- dependent and Calcium - independent Events Activated
by Flow[]]. ] Biomech, 1995,28(12) . 1 439 -1 450.
FERR. JARAMEALABGRL (34 oK RS E 40 Mo A= B S
FMFMEW (D] ER-FRAXFEEYITEF
Bt ,2002.
ALISTAIR ] INGRAM, LEIGHTON JAMEES, LU CAI, et
al. NO Inbibits Stretch — induced MAPK Activity by Cy-
toskeletal Distuption[ J]. The Journal of Biological Chemis-
try, 2000, 275; S1.
ISAO TAMURA, JOEL ROSENBLOOM, EDWARD MACAR-
AK, et al. Regulation of Cyr61 Gene Expression by Mechanical
Stretch Through Multiple Signaling Pathways[J]. Am J Physiol
Cell Physiol, 2001, 281; C1 524 — C1 532.
WU Z, WONG K, GLOGAUER. M, et al. Regulation of
Stretch — activated Intracellular Calcium Transients by Actin
Filaments[ J]. Biochemical and Biophysical Research Com-
munications, 1999, 261(2) . 419 —425.
EMEL SONGU - MIZE, NANCY SEVIEUX, XIANG LIU,
et al. Effect of Short — term Cyclic Stretch on Sodium Pump

(11]

(12]

(13]

(14]

[15]

[16]

(17]

Activity in Aortic Smooth Cells[J]. Am J Physiol Heart Ci-
re Physiol, 2001, 281 H2 072 - H2 078.

OKADA M , MATSUMORI A , ONO K , et al . Cyclic
Stretch Upregulates Production of Interleukin — 8 and Mono-
cyte Chemotactic and Activating Factor/monocyte Chemoat-
tractant Protein — 1 in Human Endothelial Cells[ J]. Arte-
rioscler Thromb Vasc Biol, 1998, 18(6) : 894 —901.
TOSHIKO OGATA , FLUID . Flow - Induced Tyrosine
Phosphorylation and Participation of Growth Factor Singnal-
ing Pathway in Osteoblast — Like Cells[ J]. Journal of Cel-
lular Biochemistry, 2000, (76) : 529 —538.

MARTIN STULA , HANS - DIETER ORZECHOWSKI .
Influence of Sustained Mechanical Stress on Egr — 1 mRNA
Expression in Cultured Human Endothelialcells[J]. Mo-
lecular and Cellular Biochemistry, 2000, 210; 101 108.
RAAB CULLEN D M, THIEDE M A, PETERSON D N, et
al. Mechanical Loading Stimulates Rapid Changes in Perioste-
al Gene Expression[]]. Calcif Tiss Int, 1994, 55. 473 —478,
INAOKA T, LEAN J M, BESSHO T, et al. Sequential A-
nalysis of Gene Expression After an Osteogenic Stimulus; c
- fos Expression is Induced in Osteocytes[ J]. Biochem
Biophys Res Commun, 1995, 217 264 - 270.

LEAN JM , JAGGER C] , et al . Lncrease Lnsulin — like
Growth Factor I mRNA Expression in rat Osteocytes in Re-
sponse to Mechanical Stimulation[ J]. Am ] Physicol,
1995, 218 318 - 327.

CHRISTO F,SCHILD C, TRUEB B. Mechanical Stress Is
Required for High — Level Expression of Connective Tissue
Growth Factor Christof Schild and Beat Trueb1[ J]. Experi-
mental Cell Research, 2002, (274) ; 83 91,

Effect of Mechanical Stress on Cellular Signal
Transduction and Gene Expression
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College of Bioengineering, Chongging University, Chongqing 400030, China)

Abstract: The close relationship between stress and cell is summarized. Literatures at home and abroad are inspected.

Biochemical reaction cause for stress acting on cell and changes of cytoskeleton signal transduction, correlation gene ex-

pression ,are reviewed. Then, some gene expression changes induced by stress is systematically enumerated, such as im-

mediate gene productions, cellular factors, enzymes, extracellular matrix molecules, etc. Finally, aiming at cellular

stress response, some problems in the area are put forwarded, the molecular mechanism of stress and cellular response is

expected to gain a step progress, and thoughts are offered to settle the physio-pathology changes of organism caused by

stress.
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