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RE UMR/DARNSIEE, BIRT25RBHTEEEAYEAEE (SOD) iR 4aaisfd £k, Mt
RS RRARIE T . R ERREE c-lun BHRBWEW, BFFRAI, SOD BEHEN S50 PIE K Lewis ftiliH
SALHR 8 (MDA ) &8, FR(K Sig WRIAMEH K (GSH) & B R mF B Y (LB.E3E /1 (T-SOD ) |
AR AR MOT LR (GPX-Px) iE11; K&K Lewis Fii4 GPX-Px & T-SOD i& /1, M GSH & E;
MR H,, FF%4 GPX-Px #3551, A MDA, GSH & & T-SOD i1, SOD iR M i 52 s RS/
Siso PURI B Hy, FPRATE/ DB A LU b B A BEER AR, B RBER c-Jun FEETE Sig PIE. Lewis
PR B MRk X — RS R R s R TRF], FTREYS SOD 7EA R MR + 3B E K c-Jun &
Fy Fik FIs R IS YRR R R A TE A RIS E R E R B K.

Xg@in BELYELEE, FRDR, BHEERE, FBEE cJun, SR

hES#ES R81LS

BT R 1697 Tt R AU RN 2
—, RO EESMEATAEYRT =AREE EHE
R TR —# (MDA ) 54 WK, HIEX
R RS T B MR G AL R R R R
YERA . TEPESE (Reactive oxygen species, ROS) &1
0, ‘OH. '0,. H,0, g R it B ALKy R IE P=HIhE
i E ALY (LPO ), EfIHREREAEFPET RS
A YBEWIIEER T, EAGERENH
EMAEAEEAREE . XK. RS, Hfith
DNA ] S8z, KELSE, ATHEHA
HBE LR (SOD ) #4177 KEBIFR .
R, WAL FH SOD ., FEEE (CAT) fk
HEEMSENHARKTESHS, MERHAH
B g B ALK BB, AT @S M SOD A
TEPE, 1 hIEE A AR T A SRR T R ST iR 4
o MR, WiEA SOD, 7EXT EHAWHR KN
BERGRTYER R, X2 MEER
KEBA M EREHERBRDHE SURHRE, AT
ELARPR/NRON SR, BRR T 28R THEA
SOD X iy 4m M A Bt E Ak . i 4H SR B S
P BRI c—jun BE RN, FiT SOD
St Hyp JFFE . Lewis i . Siso I 3 FR[EIRE T A8

IHEHE ARFIERES (98KID320014) FR55ER)

/SRR 4 R R ST U IR R B AL o
1 WA E
1.1 X8z

1.1.1 Lewis A% Cs: 45/ D & Sie0 PUBBI/KRE
BARRATE /N, Ha FOERK R BBAREDR/N R 3
F, R EEFRFB TR Cs @R/
B (RE (20£2)g, 6—8 JARY, ¥hiftE) BT
thEEEBFBRE LRSI R T, fRRE /N
(4FE (20£2)g, 68 AW, HAMEE) HRM
B2 BB sh Rt

1.12 3 #éEBIRpEReEsr TEFHT
BRI ISR Sis0 TR Hy, IHBHR/N A
JEK , DA ZEER KA RE, TR B4 VR4 1x107/mL,
R4S 0.2mL, F/AMRAER T E T M, TR
ST B Lewis FiB AR BUEASR, WEE, B
BiE, UBE (g) 4K (mL) =1 : 2/,

25 FRANMURTR , TEE AL 1x107/mL, B
MUEW 02mL, F Cs /NRAEMT B FER. /MR
B4 BHER B 3 FhRZEI)E 10—14d, BiVE
BA2% 1 em K/, FRSHEIEZRE LA,

BfEE. XKR, B, 1963 4F 8 F ik, 1999 FEFRMALEWLYN, BIME, BEEEN, HHEEREELL,

A ERI R R YR e RE L
WA BE. WIFS 2003-10-13, {&[E 2003-12-23
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113 ##%5% 3 MRS5S =4
RS RA . BUTRIGEMBUTEREA, 84
B H 6 R, SOD miEmafbmig, iEtn
5x10°U/g, SERORTR AT EIEM F LA E g,
AN K E R 5P DRI R RBREY, £8K
AT BE)S2h MESES SOD, HMEN
250U/mg/d, #4554, AR HABEKBERE
1x10"U/L,

1.14 s TREKBFLEHRS 2h, Bkt
FEEhYy. BUMEAR (REBFIRFLHS ) FI&M
LK,

12 RERE

EREZLN#2S ( Siemens, USA) 6MV X 5t
E3T/NRAT 2B B, TRAHE 100cm, FRIBEER
1Gy/min, F|E/EH 1Gy/f/dx5d, ( BREH—K,
K 1Gy, #EE5d),

13 EREEAREEXERGAED

WE BB HAR SR E L F B ARAE LR
# (TBA) PORENEMBASIRKK MDA S8,
IS A BRI S E AL B I A LE A YR A it
HAYBACEREIE /1 (T-SOD ) &1, M
REWEEF RSRBAEYWA ORI E HE
HAFAMHIK (GSH) &8, NMASURYEK
B kT R R SR B H R ALY B
(GPX-Px) B &,

14 SRBERENNE

SR TRAP-Hyb Kit 52 HEHl,

141 sisAsiRI  REEEAIUNRUE, TEAG
FRESIVIBRMR A SRS 30mg, BRI IR
(PBS) s A 3EL/KEBE, 4°C, 10000r/min B0
Imin, ¥ 8, KURASF/NFEARL 7Y R
H, DI 150uL $EHvE¥%, L &REE.L Imin, 3F
VERUTIEMA SOpL 2GR, VKA 30min, 4C,
14000r/min B.0> 20min, HX - 2ul BORELF SR
Wi (TRAP) R IHEM

142 #uELAFFITHE B TRAP RNE, &M
A A5uL RNREY, 36 2ul b EMiRE, 1BE,
BIA 30uL WAAASE, B0, B 25C/KBHRE
30min, EXHBIRI7ER SEBEEUR M (PCR) X L9
o

H0%
94°C 120s
94C 30s
48C 30s 35 KIEH
72C 90s
72°C 300s

1.43 Eaplesbml 551 KU : PCR JEHFE R
&, BBELR, ZE&FLPIA 100uL 2438 VK
B, B S0uL 2435 A T84 PCR ¥ ¥ H&
B, 278 25uL B ILREfLF, B, &
SERABAXT R, & 37°CIEIRR AL 60min, 55 2 RIZ N ;
BAMA 100pL FEEZRNBE, B 37CHEBRN
15min,

144 SRFE FKH 450nm £ OD {8, B
XtB8 OD & TF 0.05 Bf#% 0.05 HH&, & T 0.05 i
#sLhr oD fEit8 ., #ZR OD fEK T e FRTE
B OD HM 2.1 f58F, F imbi s B,

145 %itod NABRAKE, sRITE p A,

1.5 HAZSZeRAdRRRHARN Lewis i
. H, FFERFHMEAAR c—Jun EERIE

1.5.1 HFAKERLE FHRELERE 2h, WEES
REFE/NRL, BRASH/NRUARREHL, L 10%FHAER
OHEE, ERRSAEIA,

1.52 PV-6001/6002 ##& DAB K B AR
FEMFIERLEDHEARERAF; c-Jun BIE
P B8 ST REHLIA N B 55 Santa Cruz Biotechnology,

Inc.PV—6001/6002 =5 &1 A LA HLEAE/NT
¥/ R ERE 0 5t U BEER 4 B2 R IE
R, HR—IHARSFEEIESTHE, BRE
SHERPM_AZE, EERKREREE S
155, ALK F ARSI A L) R P4 R
ERBUREN . SEENEEINEE (SP) =4
M, WiAFIERARR, ok, SUREES, B
HERGEPABFEAEYER, UGB THTRAERYE
AV RITERE R,

153 #RHAE HET c—Jun @R HEIE
R EBGEEFEES, AR ENW; WEEHEILNE 10
A EEULEF, MRIERTEAIMAT S B, <10%A+,

10%—50%K++, >50%K+++, FRPEXT B KA
c—Jun FHHEM R 5 FAMEXTER. A PBS B —Hi.

1.6 %ithHZx
JiB SR A T EAL R BE A 4 bR T 2 B
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RSBn iR (3+5) RN, WARBMNA SPSS
ROH TRE, 3 ALBMA SPSS KFm x5
B, MEAREHITHRZR BEELR . FRE
TEEWE R AR E, ZRITHE p . cJun &
ARG SPSS Siit wyEk K75 o birik .

2 &R

2.1 E5 SOD X EAY S1s0 PIEREE/NRBP R
R Rg B AL AR AR

mE 1 PR, BHBIAZAMPBLETAL
8, MR 41 415 MDA & & 87 8 1 51 (p=0.006<0.01,
GSH. GSH-PX & X T-SOD & 1#H B T %

(p=<0.01); B G AZA S AR BAML,
MyEALR S MDA B, GSH. GSH-PX 5 &
T (p<0.05), T-SOD iEHHBHE, ZREE

(p=0.01), TIRHATAHHSBIRHHAML,
{1 GSH FEB#EFBEER (p<0.05), i MDA
S8, GSH-PX., T-SOD B HHERELR

(p>0.05), Z5RULH, BRETHIE B F%RE SoD
YIRS N SERRSTHT S e0 PRI FETVRE /)N 5LV 40 M A A
Bt ek, BEASFEEAYBHNSERESEL
YIESTE 1, RNER ST E 5T SOD X832 KT 89
S1s0 RYBEDE/ BRI EA BT EER, &
IFENA BEER  RTR AZRG T RTE R,
BHIH¥EREEER,

Table 1 The effect of SOD on T-SOD,GSH and GSH—-Px and content of MDA in tumors of radiated S180 sarcoma

tumor—bearing mice

S 80 sarcoma MDA (n mol/mg prot)

T-SOD(NU/mg prot )

Radiation Control 11.6380+3.2864
Before radiation+ SOD  20.1167+5.1529)

After radiation+ SOD  18.0500+4.3012®

1.3920+0.4376
0.2167+0.4092Y

0.7617+0.1284

(X s, n=6)
GSH(mg/mg prot) GSH-PX(U/mg prot)
31.8240+7.6170 116.5180+28.4678
14.4417+3.4749) 60.4167+22.0965"

25.711745.5510® 82.4967+9.4532@

1 p<0.01, vs radiation control, ® p<0.05 vs radiation control

2.2 AT SOD XHEZ 2k AR Lewis AR 55
7]\ R Bt 2 B AR R T AL O R

mFE 24, SHRARSHML, BHEEAYH
HEA L+ MDA & B B3N, T-SOD 1 f1[%
K, HRFER (p<0.05), GSH-PX iE 1 FFEEH
B (p<0.01), GSH FBtA Tk, (HFHLLE,

HitFELBEER (p>0.05), £RGEH, BIRIE
5§ SOD KB UMEIHE N 32 58 5419 Lewis A 8/ U
AR R B, K GSH-PX REid&
LBHE S, X GSH SR ATHELW, i
SOD 5% 4R BT B Lewis fifa /) B 4
JEEABITEBIER, K% 4 BEER (p<0.05,
p<0.01),

Table 2 The effect of SOD on T-SOD,GSH and GSH—Px and content of MDA in tumors of radiated Lewis lung cancer

tumor—bearing mice

(% %5, n=6)

Lewis lung cancer MDA(n mol/mg prot)  T-SOD(NU/mg prot)  GSH(mg/mg prot) GSH-PX(U/mg prot)
Radiation control 25.04+7.87 32.59+7.51 26.81+5.04 83.66+9.90

Before radiation +SOD  40.66+10.01 ® 18.75+3.34 22.37+6.93 @ 53.4510.1

After radiation +SOD  28.58+8.26 24.68+5.779 24.42+4 88 62.43+8.78@

M p<0.01, vs radiation control, @ p<0.05 vs radiation control

23 4 SOD X RS Hy, AP Tar /N R B A 48
ol pos K14 08 A0

BB AEA SRS BEXT RAML, R
HY P GPX SEHE TR, £REE (p<0.05),
i MDA &8, GSH §8. T-SOD {F KT
MRS EER (p>0.05), BEBTAZH S

JG#4Z54A 48, MDA .GSH & #,GSH-PX . T-SOD
WHEBEREER (p>0.05), HERIITE?3
B, 8, BETRTEES SOD {XREKZ R M Ha,
B RS/ NRE I GPX SR, RNYmEt
SEAYBARN _BEER, NEZSWHITH Hy,
FHE R/ N AR R S B M A B,
B LA TGR B AR S i R Ao
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Table 3 The effect of the drug SOD on T-SOD,GSH and GSH—Px and content of MDA in tumors of radiated H,,

hepatocarcinoma tumor—bearing mice

(X x5, n=6)

Hj, hepatocarcinoma MDA(n mol/mg prot) T-SOD(NU/mg prot)  GSH(mg/mg prot) GSH-PX(U/mg prot)
Radiation control 1.29+0.13 79.71+ 41.22 630.71+ 129.60 37.84+4.90
Before radiation+tSOD  1.45+0.20 76.53+ 14.77 467.03+118.22 27.236.63 "
After radiation+SOD 1.61+0.19 69.34+ 17.31 525.20+105.51 30.65+£2.58V
1 p<0.05, vs radiation control
24 SOD X Hy P, Sioo P, Lewis BEMAHE 241 5% IRALATILL, FRALROMRLRNTE teFeik 19 B

UNC LD PeEA g edio) 2

H,, FFE BERT A 25 MRS E A SXT R
HA, FAMRBEREERAYEK, S8R
KBSt ¥EEEER. (p<0.05), FARHELET
ERF (p>0.05), S RBEBHAIAHHMBHES

PR, 2RAREBSEITEFEBEER (ILE4),
(p<0.05), HRAFHHLBETLER (p>0.05), SOD
X HE 57 L, B AR S AY Lewis FiiB iRl /> BRI 414 op
S BB TE HEFRETCR M (p>0.05 ),

Table 4 Different effects of SOD on the activity of telomerase in three kinds of irradiated tumors (%) (X &5, n=6)
Telomerase Radiation SOD-+Before radiation SOD+ After radiation
Lewis lung cancer 66.70% 66.70% 66.70%

S gsarcoma 66.70% 33.30% 33.30%
H,;hepatocarcinom 50% 16.70% Y 33.30%

M p<0.05, vs radiation

25 SODXMEFEMEMERAcJun EREAEMEER
FHRERERERE

EZ 25 AR RBENRRE R T 5. Siso

PRI FTIE  Lewis filiyaa oy yad Sl SOD £H Ay 41 c~Jun
FRK LB BBAAE (p<0.05), Hy, FFEMHE R
ZH IR AN c—Tun A KK WA B 2 R p>0.05 ),

Table 5 Different effects of SOD on the expression of c—Jun in three kinds of irradiated tumors (%) (n=6)
c—Jun Lewis lung cancer Sigpsarcoma Hy,hepatocarcinoma
Radiation 60 51 31

SOD+Before Radiation 36® 33 29

SOD+ After Radiation 410 340 27

0 p<0.05, vs control

MRS ST SOD XT3 SR BITHY Siso PIRAN
Lewis Fififfirie /N BRI R 40 A B e S e,
EREE, BERALGHNT TRNGHZ, B5iF
¥TRBEER, BEES SOD X% KHBUT Hy
FFR Ao /N B A U SR ST R B E A B2

3 itig
H R % FBO7 P E AR BE REER SR

MR MR, —F RIS Ry P A El
¥, AT LA L3 h A el i BN A AR IE 4
MRS BRI BT NI A—MEEIA R
BT B AR PP AR, B EX MR

BABSRPER, A AHTEELE, 2
HFE N DDC ##) Cu-ZnSOD, FIEE =M
#l CAT, A BSO., DMF WEMH| GSH 5, KIH
RE(E IS M A A AR O Y, ik 2 B R
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SBE5REESENAR, ERITMWHFRF SOD
FE Al REE AN RN, 1R SOD 253h 1%
Fid, MRHTRMIRFELAR, B2, SOD £ 3
T/ R N R A B SRR EANRE AR A,
XE—MEEENEE, N 3 M oE RS8R
FEAL=Y MDA MR, BXTBRARX—MRIBE,
A AHEIE ST AL SOD B XIEN A P
EALFER, BT LR N s 41 41 SOD HyMkEERIE
RN, A, fEADR/NRUTHER MDA e
BE R BN S, BB TR L
BHFEREZ —, SOD AP LA —ENHE
B, a0 8N SOD MAE TIER A hEKME
o

B—HHE, MTEFHAATS, EEAINRE
SOD J&5, fBEaiERNEELET GSH |
GSH-PX K T-SOD 43iifin. *M@EmsE, L8
4 5 R X S N TR P AL S s D RTRAM
B BT HED . —& SOD X 1F # 40 2R B O 3
YERMBRA—; —RAERGMEREREA
HATEHEIRRD, BENE T MEAAFHAR
PR AN

I BL ] 9, SOD Xt firya /) LR 5 3 P E Fl S e
R BRI ARSE , HSE BT BEFT SOD 7EREH A 1)
RiwEAX; BIENEWTERNERERGE
A SOD G 2 MEHE R I , R R RE R Gont i
MR K, BRI ARHEFR SOD 4 Rt BB &
RIEME, SBUE IR MR AR ARG
FI WK KER B ATREYE

WAR, TEASMNEM: SOD BB BHIR | s
Ve, ARRMERSRIERTERRG T
KA R R A et —P A

MRS MK E S AL . BB KRS
WRHREETTIXR, EXHBENE, EER
BB DNA FbE 48 K e B R EEE A
HISRIEE R TE YR B TR, B R R B AR S X S b
W B 00 ) R B SHE T I BB LR 2 — B,
Wong TR RS REY: AEEs
B E R EIE T & hTERT 3k, HALHI A BB
AL AT TS SR FEE RS, EHUT IS b BEE
MRS TR R AR FE TS . B, dhiBEYE M
W B HOT SR AR B B4 R A Rt
FRUY, SRIIhRE S R BE AR T BT LUVE R PR 3
RS BURE R, ALRBRERYE, 4
Hy FFRAN Syg0 PRI AR/ NBEST—E | & SOD,
BE A 3 R (R 7 o B R ST RO TR /N B AL 1 e o

PEFEER L, SOD A @ W b I ThBE, B
FE{R SRR AR T, T ERATET 1h SR BRETE 1h
BAWERNBNE L ZR, WXL EIRIT AR
[BI X5 R IR AR B A9 SOD ¥ 432 Hi B 4R
S8 Lewis iR/ BUME A Fombi BeTE &
B, SHBHAKERRAEREER, HERA
FREABR

Jun F fos FEFMHER S myc REREHEFHM
RIFF) . 250, YRS EE S ERNENFER.
Sawant!"14: B A3k — Z %k AKR /NGBS il
TR/ AR TSI . SRR R
HAAFEAE c—myc M c—Jun FREEBANRE,
i c—myc B A AFEH c—Jun F§58 . 7ELA ALY
YRRITIERERRETHESE, &Y cmyc §
c—Jun A MR X SHAE L AKR /R & E
KBREVIMR A RS SOD M AR MEMRAE
KB SMRAZRRENRTRFAAER, Kt
5 c-Jun. c-myc. c—fos EEXRFYI, A5
I RIB/RT SOD FAIREMAE T B 4HEF c—Jun
EARFRRA, FIRR T Fhys 40 p R S UR
. 1B SOD M EmaiE R =Y HFRiE LR SOD
X B R e R R G — AR

B 30wk
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The studies of effect on tumor cell apoptosis with SOD and its anti—oxidation effect

II1. The effect of SOD on lipid peroxidation of tumor cell of tumor—bearing mice

under fractional irradiation

LIU Yongbiao'? ZHAO Jie*> LIU Ying® HAO Xingzhi* WANG Xu®> YAO Side'

' (Shanghai Institute of Applied Physics,

2 (The Xu Zhou Medical Univesit,

Chinese Academy of Sciences,

Shanghai 201800)
Xuzhou 221002)

ABSTRACT In this paper the effect of injury of SOD on lipid peroxidation of tumor cell, telomerase activities in

tumor tissues, expression of protooncogene c—Jun pretein were been studied with irradiated tumor—bearing mice. It

has been found that content of MDA increased in S,3, sarcom group and Lewis lung cancer group in situation of
SOD injury while the content of GSH, GPX and activity of T-SOD decreased For former and with no change of GSH
for later. It has also been found that SOD can reduce the telomerase activities in S, and H,, and expression of pro-

tooncogene c—Jun in S)g, sarcom, Lewis lung cancer tumor tissues. The radiosensitivity of SOD may have some rela-

tionship with the effect on expression of protooncogene c—Jun and telomerase activities, and metabolism of SOD in

different kinds of tumor.

KEYWORDS Superoxide dismutase, Tumor—bearing mice, Radiosensitivity, Rotooncogene c~Jun, Telomerase

CLC RS8I15



