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ABSTRACT: Apoptosis is an initiative cell death process that is controlled by gene and it is a kind of physiological cell death.
Apoptosis has become one of study warm points and forward positions in biology and medicine. Apoptosis of cell was induced by exer-
cise and the incidence and level of apoptosis related to the mode, intensity and sustained time of exercise. The main possible mechanisms
consisted of the followings: factors of apoptosis-related gene, free radical inducing resulted un-equilibrium between oxidant and antioxi-

dant system, mitochondrial structure and function injury, as well as mechanical injury. This paper reviewed some new progress about

effects of exercise on apoptosis.

Key words: apoptosis; exercise; muscle; immune system; myocardium; hepatocyte

Chinese Library Classification: R363.1+2 Document code: A

Article ID:1673-6273(2011)03-593-05

HMIPAT R A Kerr S8 AT 1972 4E R Y. HIXA
HES YIS I A T RER . A 20 22 80 4548 WylliePH /R T 40
R TR (K A W2 R AE B 180~200 bp A el S TR A% /IMA
DNA J B, Hr gk Ay M () " B JE 7 " (ladder pattern) LA,
YRR T- AR 5 32 A G HAS B T3& 2 &R L SR X 4
AT FHLE B, AU TR — A AL v r R e e
TR I R R P AETRIE R, T AR T A
FAARZ J7 10 OIS T R SEME AR | Rl 2 A ML A
KA R SR I AR BGR YT TR X A T E AL
AP IR AR 5 (S R I 2 —  FE R R SR B4 4
S IR BE A S 2= B R R A 45 v, 2 VR IE T 4
PRI M, R0 A R g 0 I 55 RN A JR
L[ LW [ PR PN = o = 1 211 /5 Wy 1 o 7 S A B 7 =3
AT TR (HAEZ B R = T A S A 2 00, I 5328 3 I 2R
HIRMITRFTE D is S —FRR R R, kA IR =W 2
Bl AR — 2 (0, 5 AR SRSE A T B0 g . don
BALAR Y B A RE = A, T EEHLAAL T B AR S
S ATP 3/ | [ 363 £, Ca? ik B sl AR L 2R B &5 44 K 1)
AL AE, SR T IrASET A T 58 s S R IE
H 25 3Z B AT ST, A Gl a6 iz sl i 4i i o v ) 7= 2

AT RERE B ML LA AR GE IR0, A7 Bl T MO 4 £ B B2 3
X NARHLRERY S

1 A TS B S AR A R S LR

L1 AT MRS

S T R AR — E AR B RS R A 1 B
Y, A C A AT B, R AR Z A )5 sk a2 3
LSRRG —Fh F2 30, A — L PR T AR DG RAH HAE T Y
UM T AR L T S IRIEARE], AR B A= 2
AT 54 2 2 B R SRR IR R F AR B
FERSEY AN AL (1R ¥a e 2 B u N
1.2 AT EMEY L FYHE

IR, TR DL N TR R I S RRE
HUARARFRAS /N, MR S8 3 RS 4, S B R o2 5 A e (0 0T 2%
JE R BESRAEAZ S AR P B R T MA . T
/MR T AR E A AR Ak PR T A0 A A= Ak Ry
TIE s PRBR AR BE AR, G o 0T 22 R 24, e 9 DDA 1% g o
fife , JE A B2 180-200bps (1) DNA J Bt , & v Tk R U A 4
REH
1.3 AT MR

*ILSIH PR R A KR IR A5 s 50 H (XTEDU2008S37)
VEF TR 22205 (1981-) 55 BRAFF AL 2507 1] AMRb2 (R AMREA)
NGEIRVEE AR - FEE 45 H15(0991) 4609063.E-mail : elhamtohte@yahoo.com

(i H 197:2010-10-17 %% H1:2010-11-12)



- 594 . AR www.shengwuyixue.com Progress in Modern Biomedicine Vol1l NO.3 FEB.2011

AR AR TR B UIALE] F TN E A BLE AR e
A REELIE AT LA R 5 N T 5 B R4 AN
PR B K B R 0, AL T A Fas AR
(Fas-L) TNFa S5 540K RN ZALE S, 4562 Rsn
SRS LB TR SRR HE U NI R AT, e
L B AR AR AL, 4 5B T M , 3 BOE TR 5 i
Ko BRHT IR bel-2 FREH DL L N- LEKH 2B Fas
SEIRARROIANT . AR TR BRI " B T %)
PAT AR AT IR, NI EAR KRR 12 BN 1
. RIS RETGA KGRI N F 24 bel-2 54 \Fas,
TNFRI(p55).p53.c-myc ICE 25, i SERE [N 3 3 1 LA 117 4
Z5IFE AT R . AR A A IR T ad 1 R Fas
ik \bel-2,pS3 ARSI P T A7,

2 s S AR TR ok

2.1 BENAMABTIHSR

VAR BE BT B B LA MR T e T —LE6hIoE  ThARHG
FRR 22 IBIFFE N DL AE HL B T WA 21 ok 22 L0 £ L R4
ELE N AATTE TN 231 b 1M NS iy e i o8 e e B
E AHSR & BRW] A% o TR F R 3 A7 1 (insitu nick tail-
ing, ISNT)Z & 2 DNA 2, 1A\ g3 vl fig j& —Fh JC DNA [ fig
F AR T AE R TR IE F IS 0 T R R A A R,
Tews U LE A1 7 HtA A o 26 i 28 S E F5 1) JUL IR A7 448
TG, MR R s i/ 1Y dUTP it 1 R Sihric i
(TdT-mediated dUTP nick end labeling, TUNEL) &l 1~ 1] i1 25
FIRERETL, &I Jpie S e o BT VLA i 3 2 DNA i
o TEDSM L se g ZEIR IR EHAR R ILIRE L T % B
ANEY S 20 SR AR T T A2 R Ak R
ST YRR R, G OCIE B B IR A S R L
MG, BRTE A —Le iR e s sh L A i 5 8
LA T A OC, Sandri SFM R —RK H A eis s A R
FRL PR A Bl 477 , A st i CABE I FL Yk & 0 DNA 8¢ J-, [+]
A2 B (ubiquitin 7K - F &5, IA S AN 2 3l 5 AILAR i A7 72 4
T4 . Podhorska-Okolow S5 AR /N RIS T2 s AL
2T A5 S 50 A XA UL B T ) B PR R A T 40T, AT
NIRRT A KBS 2 5 R, e T A R A
ZHIARG TS SR/ NG FE A R D 5 B % LAY U8 T4 i 4
i TEshd, HAE 4d Jaiis . [FIEILER2E b Bel-2 5 &idid,
{H Bax . Fas ICE F1iZ Z B J# T~ HILANMEAZ 1) A8 AT sl AR e ik 24
R JHTR PN R A A RS RO, 4 d S 2 45, Rgis
BI/INRAE A & S T LA AR FR R T 0 PN R 2 R A
B PR AR S A A T K BRAN [ R 10 B 5 I A
Jii , EE B B DU Sk ILAE DI 25 i R Z0 500 18 B0 T ) UL e, LI
s S RS LA T A A B BB I, AR TR
AU TUNEL 2l 0 42 1) 32 oy o R v B B WL A0 i R
B, HLALS S aA
22 BRI THEREE

Bel-2 J [R5 5 A6 JUUAH Jf v i 4 T 5 1R AT iR 3
Eguchi 55H 38 Bel-2 FERAEARIHLU T FRIEAR . 12
HRRIUP IR AR BRI LA h Bel-2 BEP kK P44

o A NBFIE T A2 Mcl-1 R & B Mel-1 278 ma4n e
T2 F R Rk, T Bel-2 22 WL TR A3 P 200 5L 56 B 74 P T
Mel-1 YR AEH B VAL LT A 5 o Bel-2 Al Mcl-1 &R i 2%
RPN T, Tews" A& B BRI Kb 2 i 5
T-AHSEE A Bel-2 Bel-XL Bax &ikkb TRk, G L
fic 7 JEJ5 Bel-2 ik =, Bel-XL Bax A FRE. AR R
AR E e S RC IS Bel-2 (18 2635 B T 4E 5 UAN M 0 4705
FREEHE NG Bel-2 (HZRA T LAXTHL Bax 2 EM T fEH] . Tews!'
N R — AL R TR R AN 5 AN 35 DR A LA A T~
P2 EM . MhalE—24 0 T —E b A A IENOS)TE K Ui
WA A P2 B P 1 2238, R AR AR BRI O T, K B
Wb #2568 NOS (nNOS) A — g w iy 3Rik, A NOS
(eNOS)E L/ i T NOS(INOS) L3k ; k M4 e Js
nNOS £k FFE; IR ARE LG nNOS Fik i 17, 10 J&
JE R FEH 7K, eNOS il iINOS ik LA E .

3 iash S R RGN T RIS

FULE 20 tH20 90 ARARAT , s A KT e i 240 B A5k B 2 2 4t
MUTEB B4 0F R A A T A RS AT T — BT TAE .
Concoret 45 AW Jy 3512 8l 1) Wistar 2K 53 B 20 i i 98 T s
BLIERT T 5T, R ELIR S92 Bl IS . — R 13838 3 5 LA K R
SER P (FH X4 T — WK Ty iz i 5 1) — 214 )iz gy, R B 20
LB ) P TR S DNA BETE HLVK %A o iy HaX R Tk
A MM 7 SR S AR A R L SEIXT R SR R LA 13.8
m/minx 60~90 min/d {58 B 12 20 J5 B0 B B A M AT T
98, WERH AU () DNA Wr LS54 M TR IE , R A 3048 30
A 7 d K RIRFHBLAALR BHA(2,3- T3 -4- 2 5L k) ] fH
WriZ 3% & 1) DNA Wi%d, $ERTEMAASE A i 2] RerEis 31
RN A 2 PR T R A A A0, Avula ZET] 2 7 I8
PENEURIME AN BT 3 E0H 5% FKIH(COYEk 5% il (FO), 7]
BF e & s 12 J8, 85 3 % BN A IE N i (MDA) /K
F- FO 4 1t CO 23 i (HIZ B IF AN AE MDA /K-, FO 41
HIREIE SOD CAT FIA bt H bk S Ak B % PR, 328 St
CO i SOD Fidt AL WAl 15 P , 42 55 FO 2 CAT 4 e H Bkt
SAACEEEVE . A B T ZE KA (Dex) 1) RPMI 0 & 19 40 ,
THE R T AR SE B A MRS 2 3, FO 4 e CO 2045 T i i 4
JOJH T FIIRAE A A o G55 875 FO 38 im I 41 it i 4 e o T At
SRR G ] BESE PR M4 5 T I it 404k /K- . Azenabor
AU T K R )R BI(RTE) 5 B 201 24 h g g i . BT
AL REUE AR AR b, EL S B BT A A e A A AL
fif(SOD) T AL A BH(CAT) M FRER(UA) BLIR M AR(AA), & I
T fE A2 J19ia 3 24 h f5 oA BN Rt R IGUE I o aek
SRy B TR IR B s )iz Bl i BRIV Z0 B R R I )
SOD #1 CAT ¥ F& A1 B AR F X IR AL K BRFN 13832 8l )5 24 h
KR, Il UA Fit AA KT FSRIEH X RTE XM R B A Ak 7
AN, )32 35 24 h UA JCEA o028 i AA ) B 5 93
A LAWK L2 RTE 12 80 f5 K AE Sk , X5 ] 5|
R B2 2 I YA E2L At 453 473 Ak 2 2 M 0 T

4 850NN TR R



BURAEYIE =% www.shengwuyixue.com Progress in Modern Biomedicine Volll NO.3 FEB.2011 - 595 .

AR TR O VLR B AR 7 A AR, J— iR Bl B fE
77 18 JICEAAR I o HUEE L 080 17 e OB T TS 2 8 4 T
AT EERNE S RO, EE T A B A RE Y
20 A0 Ao LA R 2R A PR P AR . (ISR R F
FERW, AR T R AR T0 LA, O B R AR 2
o B A 2ol A v S T AR R, A A SO U AR PR A 1]
o R AR A e Fe ) A A i O JULAR ML T O RIS A0
B, LI 22 = W T B AR B R I (FF2E 24 1~3 h);
7 I R ARAG P T RO O T . & AR, 20 i A
WD AN B AZ AR I B LA A0, e s Ao 20 £t L e e
O LZE S A TP O AN TR A — R B AR PR
FREARAET, il —E M5 S @, Besa " AR R
P E— RGN ER A T AT iR PP AL st ey, 240
i B S A 0 A AN SR T RS A M T 1 T
JULE A B 34 B RE 0 O 2R AL AR, O LA B T A
W 2R, LS SRR O LR M 20 2 i, 3 o ILMAC 2 10 7
WL, IR COE T D REAIR T FLO I REA 25 & . ke
UERT, O LR M U Tl 77 A T NSO B T O U fh 2R
HRACEZ I 16 o A Ji v B — DN EE 220, 1994 4F Gottlieb Al
Kawano Z525% HIHLUBEZE £ DNA BEI LUK T ik A4 B 1001
M T B B o R P s R TR A5 R SO LA A
T RHUESE T O B A ORI T . Tanaka 552
iR sL BUC AR IR TR TR T R
AR T ORI TRA , EAE 2 PR T A BLC LA T
AR ERAE T BERHT R | B A /DN BR(SHR) A5 55 4
T W S0) ol TS Co DR 160 ) e O JLAR R T2 BT 2
SRR ZERRIRSES,, RS AR ERE A s i A R T
O LR R T TR UL T R AR B AN 2 R E AN A O L
T ZRGURYIE BN AT O A R A A Nz, B azs 3O U 5
OB O IEAE PRI ZE R . 123l D EVE N A e D RE
il A OO, 7S Hs s AR FI B O AT OGEER, bl
HRREE ) Z IV, 18 3O IR IFFE T i 2 57K -z 5
DILAMNYREAR JF A 32 B . A s 3O IER & A= HL ] B
JEBUARAZ Bl HER 25 1 3 B A0 2312 2 B e
HEORBE ST, 12 8l O MER RS BRI A JEH R
CMELA IR T BIWTTE , Xz sl IESSH I RE Y A A A i K
BV AT TR FEIB S R, O AR BRI A
GBS AAHE RO T , i T O A S RBE RS, &
JE AR L SRR, X O BEANIE b4 o (AR BE VIR ANE 7 e i
gy, il T BEAF AR ™ BRI BRECIRAS O E A B Bl
ARG XAREA B SAEAE i F B ES ) . Dipak 47242
WA UM X SRR AT A3 — BB R SR 5 —
B BITAE R G R AR A A8 T AR B R R, EA 1A
AHEH K M4 B iR R CB - W% bR GE AL YE L
il i A A H R A S . TR AT, B
AT 3 B R R R D sl B SR N 25 — T B R 4
Oy JUTRE e il P 0 Pl PR R TR AL , > 4 P
PUEAYIA R B AL I NI, 225 |40 DNA 24 A
JFAEAE Mg B S, B ATTRE DO AT BRI Y A o) o 26 =

BB R G A B S A T B AME ., e MBI
ROk IAILY , 5% 1 THORED AT O . AT R,
TEIE EEN R AT ATz S B0 R, O LA 1 2 A 3
BHEEL, I AR AL SR AP O LR - 1) 5 D ) 1
RIBIASE, 5 R LM SZ 5 At R, O IE R 2 B B
AT 3 s KRG, KRB RS, A LR A 52 51 %2
SR B2 BIHUB 1 4 PR IDL 2 b 67 1r L 3 8 67 iy
A, AT LSOO UM T LT R LR R 32 Sl ok 7
A SRR T A 2 O LA R T BRI . Car-
raro SE PRI IEF-00 f R I SF A B ST R W], KA T iz
B 73812 Bl Boad BEYIZAAT AT 5 | ke Co LA B 98 T3 o, (EHG T
AL i A LA o S B O LR 8 1A R B O S o 24
R Z AR, BEIL O WAL T2 5 th T2 S S 1 B B4
KA AL S e, I i AR P B AR

5 1835 ML TR DT R

TS LR T 22 A A ST s RN T (94 JT 24 e B0
B, o AT R A TR A T FE I L S MR B2 g R 1 T A 9
o 8BRS T A BERE 5T Al BN A13 ) BIRAE, T
SE S HAT K, ATy A ATFE IR Rk, i8R
P AR R S50 ik 1 R S i 125 (TUNEL) , G A B4
P T, [ A 0 R B £ 24 R A A M B AL TR (SOD) A3 e H Ak
W ALY GSH-PX)FIN —RE(MDA) ) & 45 Bz 3l
SRR T840, HRERE 12 o B R ok, 4R T 2 2T
e, ALY AL fE T ) SOD GSH-Px &} R , Ifif MDA
EE R TR, WA S Al S A R T, 1z 3 5 L
RBTEAALRE D T B, AT REZ I T A R BLH 2 — . Ay RP9AE
TEFRIAN ] 588 B2 12 2l 00 A FUNR A RS20 B, A0 17 R B
KH =M (TG). BMLFEE (TC), K% B NR & F 0 [ B
(LDL-C). i % B 5 8 11 IR [ B (HDL-C) & i, HHOR RUFER
FHIEAE S AR iC B (TUNELAIN A 77K o 2554
B, A RMIGHR 12 Sh 4 2K TG . TC #1 LDL-C 3 #FRAIL,
HDL-C W35 Tt i, I 1] v i Bz sl 4R SR A5 48 B U T8
RFEVEE S KR Bz Sh 24 K BU- 40 M A LA d A i (A 0 T2 4
ML, T v R R a2 K RSP WA i T i . HE A WFE
FWIC, AR A TR AR B IRSEAT AR A B DI B DG AR, X o4
SERIBFTE A, iE sl R ] S shAr ML T, S i Y R/ 2
RBEPZR, G RS A, A 0 A X R PR S o g B 2 AR IR
BE. WAT NN A Le 4R 32 1 sl 3, A B T, Je A
HEAIRFE PRI , Bl 12 25 2 (43 i 200 M 0 Tk se 5 m , ]
R B ST S s sh P 55 7= A i E B R 22—,

25 LRTIR G2 S e 5 1 AR AR T, [R5 e
PR LU [ RE L B 55 RT3 T 7K T ZE AL R K-
A REAZ B0 5 AR ML T A 5 FR AR 2 O 32 B IR S S Y
P T RERR B — R RN R s 7 RO TR %
BB B R R A T A itk — R

2 % 3 Hf(References)

[1] Kerr JFR, Wyllie AH, Currie AR. Apoptosis: a basic biological phe-

nomenon with wide ranging implications in tissue kinetics [J]. Br J

Cancer, 1972,26:239-257



+ 596 -

BRAEYIE )% www.shengwuyixue.com Progress in Modern Biomedicine Volll NO.3 FEB.2011

[2] Wyllie AH, Kerr JF, Currie AR. Cell death: the significance of apopto-
sis[J].Int Rev Cytol, 1980,68:251-306

[3] Culotta E, Koshland JDE. Review[J]. Science, 1994,266:1926-1929

[4] Steven W, Hetts. To die or not to die:an overview of apoptosis and its
role in disease[J]. JAMA, 1998,279:300-307

[5] VGRS A0 IR T 4 ML 09 I 5 R (0], o R 2 R 4, 1999,3:
137-144
Zeng Yao-ying. Apoptosis molecular mechanism research progress[J].
China science fund, 1999,3:137-144

[6] Vaishnaw AK,MeNally JD,Elkon KB. Apoptosis in the rheumatiec
diseases.Arthritis Rheum, 1997,40:1917-1927

[7] Tsuboi M, Eguchi K, Kawakami A, et al. Fas antigene expression on
synovial cells was down regulated by interleukin 1 beta. Biochem
Biophys Res Commun, 1996,218:280-285

[8] Rodrigues A de C, Schmalbruch. Satellite cell and myonuclei in long
term denervated rat muscles[J]. Anat Rec, 1995,243:430-437

[9] Tews DS, Goebel HH, Schneider I, et al. DNA fragment at ion and

—

expression of apoptosis-related proteins in experimentally denervated
and reinnervated rat facial muscle [J]. Neuropathol Appl Neurobiol,
1997,23:141-149

[10] Fimia GM, Gottifredi V, Passanti C, et al. Double-stranded internu-
cleosomal cleavage of apoptotic DNA is dependent on the degree of
differentiation in muscle cells [J]. J Biol Chem, 1996,271 (26):
15575-15579

[11] Sandri M, Carraro U, Podhorska-Okolov M, et al. Apoptosis, DNA
damage and ubiqitin expression in normal and mdx muscle fibers
after exercise[J]. FEBS Lett, 1995,373:291-295

[12] Podhorska-Okolov M, Sandri M, Zampieri S, et al. Apoptosis of my-
ofibers and satellite cells: exercise-induced damage in skeletal muscle
of the mouse[J]. Neuropathol Appl Neurobiol, 1998,24(6):518-531

(13] FIAKIE, B2 32 SN Ao T ). (132 B 2 4
%, 2001,20(1):65-68
Zhou Wei-ai,Lv Dan-yun. Sports training in cell apoptosis is reviewed
[J]. Chinese sports medicine magazine, 2001,20(1):65-68

[14] FATE XA AR, S5 2 B PR 57 I Ca* | Eo (A I H £37 19
B S AR T DA T FE,2000,20(3):59-65
Wang Chang-qing, Liu Li-ping, Zheng Shi-ling, et al. When Ca*" ex-
ercise-induced fatigue, the mitochondrial membrane potential

changes and cell apoptosis[J]. Sports science, 2000,20(3):59-65
(s

=

Eguchi Y, Ewert DL, Tsujimoto Y, et al. Isolation and characterization

of the chicken bcl-2 gene: expression in a variety of tissues including

lymphoid and neuronal organs in adult and embryo [J]. Nucleic Acids

Res, 1992,20:4187-4192

[16] Tews DS, Goebel HH, Schneider I, et al. Expression of different iso-
forms of nitric oxide synthase in experimentally denervated and rein-
nervated skeletal muscle [J]. J Neuropathol Exp Neurol, 1997,56:
1283-1289

[17] Concordet JP, FerryA. Physiological programmed cell death in thy-
mocytes is induced by physical stress (exercise) [J]. Am J Physiol,
1993,256(Cell Physiol.34):C626-C629

[18] Li YS,Kuo HL, Kuo CF, et al. Antioxidant administration inhibits ex-

ercise-induced thymocyte apoptosis in rats [J]. Med Sci Sports Exerc,

1999,31(11):1594-1598

[19] Avula CP, Fernandes G. Modulation of antioxidant enzymes and
apoptosis in mice by dietary lipids and treadmill exercise [J]. J Clin
Immunol, 1999,19(1):35-44

[20] Azenabor AA, Hoffman - Goetz L. Intrathymic and intrasplenic ox-
idative stress mediates thymocyte and splenocyte damage in acutely
exercised mice[J]. J Appl Physiol, 1999,86(6):1823-1827

[21] Zhihe LI. Increased cardiomyocyte apoptosis during the transition to
heart failure in the spontaneously hypertensive rat [J]. Am JPhysiol,
1997,272:H2313-H2319

[22] G SR XV O ML P AR A TS i AR 5 3 S IR Ah
22 GO AP /D), 1999,26(1):3-5
Xie Zhi-quan,Liu Yi-li. Cardiovascular disease apoptosis research
current situation with the meaning[J]. Foreign medical.( Cardiovascu-
lar disease anthology), 1999,26(1):3-5

[23] Gottlieb RA, Burleson KO, Kloner RA, et al. Reperfusion injury in-
duces apoptosis in rabbit cardiomyocytes [J]. J Clin Invest, 1994,94:
1621-1628

[24] Kawano H, Ulrich W, Redtenbachers, et al. Kawan Bronchial
brush/cell block technique. Facilitation of the routine diagnosis of
bronchial neoplasms[J]. Acta Cytol, 1998,42(6):1409-1413

[25] Tanaka M, Ito H, Adachi S, et al. Hypoxia induces apoptosis with en-
hanced expression of Fas antigen messenger RNA in cultured neona-
tal rat cardiomyocytes[J].Circ Res, 1994,75:426-433

[26] Kajstura J, Cheng W, Reiss k, et al. Apoptotic and necrotic myocyte
cell death are independent contributing variables of infarct size in rats
[J]. Lab Invest, 1996,74(1):86-107

[27] Rost R. Athlete's heart-a review of its historical assessment and new
aspects.Int J Sports Med,1983,4:147

(28] 5T, 725 S 3o LA B 0 T R A ST IR 5 SR B[] v 138 Bl P 2 5
%, 2000,19(4):410-413
Zheng Lan, Pan Shan-shan. Myocardial cell apoptosis research situa-
tion and expectation[J]. Chinese
(4):410-413

sports medicine magazine, 2000,19

[29] Dipak K. Gene expression in acute myocardial stress. induction by
hypoxia, ischemia, reperfusion, hyperthermia and oxidative stress[J].
J Mol Cell Cardiol, 1995,27:181-193

[301 5K 55, TKAH, o DA S s 2l LB A0 O B ILET A RN KL I
JESEH K DIBERISEMI[T]. KR 24 Be i, 1997,12(1):18-22
Zhang Yong, Zhang Wei, Shi Qing-de. Acute exercise myocardial
oxygen to rat myocardial fibers and the mitochondrial membrane
structure and functioning [J]. Tianjin sports college journals, 1997,12
(1):18-22

(311 TRELIFSESCHR I 1,55 18518 310 Bt IILZORE AT 8 5 K
NG A2 15 VERSZ I [T]. P S B R 2R, 1998,17(1):52-53
Zhang Jun, Xu Hao-wen, Guo Yong-li, et al. Exhaustion movement of
rat myocardial mitochondria. And phospholipid A2 active influence
[J]. Chinese sports medicine magazine,1998,17(1):52-53

[32] R4l 5%, skl R U FE I RNy RAS (922 b 78 L & Captopril
ARGV ] s Sl B2 2R, 1999,18(2):117-120
Zhu Quan, Pu Jun-zong, Zhang Min. When rats overtraining RAS
changes significance and Captopril of protection [J]. Chinese sports
medicine magazine, 1999,18(2):117-120

[33] REAESEFHHRZESE  HE12 Sl 57 -5 D8 B R Bl U it



B NvaE 7| RESTIT

www.shengwuyixue.com Progressin Modern Biomedicine Vol1ll NO.3 FEB.2011

- 597 .

AL A RIS 0 % BT SR DI RE O 1 SE IR AT e AR B RE A, 1996,16
(6):48-53
Xiong Zheng-ying Tian Zhen-jun,Guo Jin. Exercise overload and
pressure overload rats myocardial collagen content changes and left
ventricular diastolic function change of experiments [J]. Sports sci-
ence, 1996,16(6):48-53

[34] MIPRZE, AEIEDE. 13 3l GURT AR g 8 6T R B LR 38
RAS-ALD ZGEM R RRIDIFEIAATRI,1998,18(5):63-67
Tian Zhen-jun, Xiong Zheng-ying. Exercise overload and pressure
overload rats myocardial local RAS - ALD system changes research
of the relationship[J]. Sports science, 1998,18(5):63-67

[35] Carraro U, Franceschi C. Apoptosis of skeletal and cardiac muscles
and physical exercise[J].Aging Milano, 1997,9(1-2):19-34

[36] FEHFF- X127, AT KR RS [l i B Sl O LA 8 1 R A0 4
FLRE S M [T A F R1H,2002,22(1):107-109
Yuan Hai-ping, Liu Xue, Shi Reng-fei. Rats with different strength
movement on myocardial cell apoptosis and anti-oxydation ability
influence[J]. Sports science, 2002,22(1):107-109

[37] SV PN AT 5 RN [ 58 2 52 2l % T 400 6 0 1 g 52 0
[J]. EVEIAT 24 e 27 417,2001,25(4):31-34
Yuan Hai-ping,Sun Rong, Shi Reng-fei, et al. Rats with different
strength movement on the liver cell apoptosis influence [J]. Shanghai
sports college journals, 2001,25(4):31-34

[38] SLATY R ZEHET, X2 5 AN [ 548 32 2l ke DK U B A ) B
HUBRS ] iz Bl 2 271 2% 3,2003,22(5):509-511

Shi Reng-fei, Yuan Hai-ping, Liu Xue, et al. Different strength move-
ment to rat on lipid metabolism and influence mechanism is discussed
[J]. Chinese sports medicine magazine, 2003,22(5):509-511

[39] SR JHAIRI T AR R IR [J]. PRI 22,1996,4(3):
182-186
Zhang Bao-feng. Liver cell apoptosis and viral hepatitis [J]. China's
liver magazine,1996,4(3):182-186

[40] S0 2,25 7, 01 A5 Kk I 2505 R BRUIF A1 SOD MDA 2ok
PRI AL S AP TR SC R (9] v B B PR 44 5,2002,21
(2):161-165
Liu Li-ping, Li Lei, Wang Guang-ping, et al. Swimming training after
rat liver cells, MDA and SOD the mitochondrial membrane potential
changes and apoptosis relationship[J]. Chinese sports medicine maga-
zine, 2002,21(2):161-165

(417 2 XA A LR A5 5 55 IR BUDLL JIF4Hl L Ca” . SOD/MDA [
(BB AL 55 20 B R T 174 S B 5 (0], L R T R 2% 41,2002,25(6):
766-768
Li Lei, Liu Li-ping, Rong Shi-lin, et al. Fatigue rats Ca* muscle, liver
cell, SOD/MDA ratio change and apoptosis of experiments[J]. Beijing
sport university journals, 2002,25(6):766-768

[42] 7K JRBE 8 35 A I T [T]. L U IR R 2 412,2004,27(1):
68-70
Tang Chang-fa, Zhou Jie. Sports and apoptosis [J]. Beijing sport uni-
versity journals, 2004,27(1):68-70

(_E#5 563 TT)

[15] XUZ I, #R3E 55 A0, 5. RASSFIA BE K 757 AR g 33 S i
I PRI SLLT). SE ARG, 2009, 15(7): 514-516
Liu Zhi-chuan, Shao Zeng-wu, Deng Chao, et al. Expression of
RASSF1A Gene in Osteosarcoma and Its Clinical Significance [J].
Journal of Practical Othopaedics, 2009, 15(7): 514-516

[16] BEHRL, Z=45. 15 PRI 4UH RASSFIA  Cyclin D1 % (13235 & 25
X[ i A BE24, 2010, 50(15): 37-39
Gao Jia-ke, Li Shu. Expression and clinical significances of
RASSF1A and Cyclin D1 protein in osteosarcoma tissue [J]. Shan-
dong Medical Journal, 2009, 15(7): 514-516

[17] Lim S, Yang MH, Park JH, et al. Inactivation of the RASSFIA in
osteosarcoma [J]. Oncol Rep, 2003, 10(4): 897-901

[18] Pfeifer GP, Yoon JH, Liu L, et al. Methylation of the RASSF1A gene
in human cancers [J]. Biol Chem, 2002, 383(6): 907-914

[19] Richter AM, Pfeifer GP, Dammann RH. The RASSF proteins in can-
cer; from epigenetic silencing to functional characterization [J].
Biochim Biophys Acta, 2009, 1796(2): 114-128

[20] Patra SK, Szyf M. DNA methylation-mediated nucleosome dynamics
and oncogenic Ras signaling: insights from FAS, FAS ligand and
RASSFI1A [J]. FEBS 1,2008, 275(21): 5217-5235

[21] van der Weyden L, Adams DJ.The Ras-association domain family
(RASSF) members and their role in human tumourigenesis [J].
Biochim Biophys Acta, 2007, 1776(1): 58-85

[22] Hesson LB, Cooper WN, Latif F. The role of RASSF1A methylation
in cancer [J]. Dis Markers, 2007, 23(1-2): 73-87



