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Lo —FhOEREARBE Efn kAT B O e W PRSI ¥ 732, HORREAE T, AP BR T -

1 [l 5E -

HEARBE L 40 7E 57 A7 18 e VPR B L AR [ 5, B TR) R 1517 /N

2) KA

2. 1) ¥R 7E 20-25°C ZI0 N HLE 5-10 438h

2.2) TEANEIAR BE IR I — 47 0. 1% Tween—20 BEFRZE MK (PBST) WV /K Ak, 22 B

7

@ 20-25°C# LT, 7 10-20m1 [ 75% FFEE /25% 25 0. 1% Tween—20 BRRZE MK (PBST)
T A KA, B 510 4387

2 20-25°C#EL T, £ 10-20m1 [ 50% FEE /50% 75 0. 1% Tween—20 BERRZE MK (PBST)
FEH A KA, B 5-10 7380

3 20-25C =3 T, 7 10-20ml [ 25% FIEE /75% 75 0. 1%tween—20 B8R 22 ¥ (PBST)
FEB A KA, B 5-10 438D

@ 20-25°CE=H T, 76 1020 ml 2 0. 1% tween—20 BERRZE M (PBST) ¥ H /K4 , i
K4 5-10 534

3) MEEEE -

3. 1D INAE AR K, 75 35-37°C F i 10-15 7347

3.2) & 0. 1% Tween—20 WEB2 L2 VR (PBST) WIS YE 2 IR, BHIK 5-10 435 ;

4) 20-25°C =35 T, FH BT P U PR I S A P Rl S VAR B 11, 5 /NI, B Fy BEL R Py 905
AR VA 2 % I, 1% 4 IM3E FER 1, 1% A EEEHAR 0. 1% Tween—20 B FR 4%
MR

5) Yo 5t Iy 5 HT 55 DNA 45 T AL, I 4-6°C, i I 1) 15-17 /NI

6) F& 0. 1% Tween—20 BERRZE MR (PBST) WG VR T fr1, 22/0 4 Ik, BRIk 10-15 4%
Bh s

7 IONHG R U F R i AL B (HRPD R 5T, 20-25°C =3 FIFE 2-3 /M

8) FH % BR SR P VA VR R 3 YR, BEIR 10-15 438, BT Id 160 I IR 2% 1 i 72 NaCl 8g, KCL
0. 2g, Na,HPO, (12H,0) 1.44g, KH,PO, 0. 24g, HI7&1E/K % 1000m1, PH7. 0 VWK ;

9 KB Bt B B ) —FLALR T, LN 1 Rt

10D IMAGE R 2% R OCIRFI BRI A BG4 PS—atto, ¥ E 20-30 434

11) F1 H BEFR SO E S AL AL 2720t (chemi luminescence) BRE{H.

2. WRIEBCRIEESR 1 Pl (#7772, HRRIEAE T, ik BT LARGE 6 FLARFLARER 12 FLAAL
BR B 24 FLAFLAR B 48 FLEFLAREK 96 FLIHFLIRBK 384 FLARFLAR -

3. R ACRIEE SR 2 Pk i 77 v, FORREAE T, T I I [ 5 02 4% 22 5% AR L XS I [
EW - EWA LR E R Dietrich” s solution AR %2 I [l & ¥, Hor, Brads iy X6 ([ 52
#&Dent’ s fixation, FEE / ZHEEWIA = 4:1 B, Frd A6 2 A 8 A2 Bouin” s
fixtion, Py WRERMLAI /KA 75 ml, 10% #8 /R AR 25 ml, JKEERS 5 ml BV .

4. WRIEBRNESK 3 Tk i 7535, HRHIELE T, il B e (8 54 A2 8 (R B8 8 OH iR
Yo

5. — e BRI Ik R 5 1t Ak G ) B O 0 BN 25 W0 1K U7 i, R EAE T, A0 IR A

2
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I

AR, R -

E Rl o B £ g, FCX AT TE, SRAEBE £, WY HH TvE ) o, TN AE 20-30°C [R5 97
Farh AL 5

IR KRG G 6-T2 /N BE A0 8 T A LR P, 7E 20-30°C B KR AT R 4L
HAMALEE, REFEIN )2 24-72 /NI

PR = N REARBE L £ AT WU B SR 1 T R I S R B RS

LRI, 2 ' -

DNA Hiif Zit 5 A 0N,
B A B R — T SRR

BRI R — T AR

6. HRARAURIEL SR 5 AT (1 s A U2 BRI B A & W 16 5 v, SLRRIEAE -, ATk KD 3R
—h, fEPE T £ B A2 K 5 6-8 /MR 24-26 /N, BUHZET IR -

7. — PR EAE S DNA B0 29 7 5, SURRAEAE T, PRI E -

B R AE BT T fa b £, B AC i, SRARBE A, W HUTEE M0, OIS 7 2030 C [R5 %=
Fah AL

IR GG 6-T2 /N BED A B T AL, 76 20-30°C /KR A EEIT 50 u MAE
P 2 (staurosporine) NFFIN 2540 AL B, AL [A] 2 24-72 /NEY

IR =, KPR B 0 EAT GOBUR L SR 1 Tk F IG5 W PRSI

BRI, 52 AT

DNA S5 8 B2 834,
DNAT;E@’H@’E%%{l

DNATﬁﬁ$%=( 1}:100% .

BA M EA e — B R A e
LRI A 27 R — T S AL 27 B
8. MRAEBUFIER 7 Prik it i e 52 DNA 453 05 250 1K) 7735 HRSAEAE T, Brid i 20 3R —
H, TEBE Sy BN A2 K 5 6-8 /NIRRT 24-26 /NI, U E TSR AR

jxlOO% o
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AEEARLD & TR & W R AR E N A

AR G

[0001] A B3 J— o BEIER S 2 WRE By 2, SR R U, 980 B — B R B AR B S B AT il
SRS BE W PRSI FR) T 425, DA R 5 VA AR S T B R R ML 5 SRTE DU R 25+ 18 52 DNA 453
P32 IR o

EEREAR

[0002]  J5 PRI F5: 1k 2 i 9 Bk IR 1 40 i DNA $3 405 . DNA S 41 fo Py B AT 38t A 1 B AL st 1k
M — M EE AR5+, &2EWNES 5 AW EEH TN R DNA 73 H KR
SPAT B 4% 22 ZEA% 1P IR B 20 FH Bl JaE FEC 6T Jir WU ) S U0 R e &5 4, L P #E 5  IR (E B 2
A IRAE L RIS 1 A 28 L B DL R HE S IR 7 08 » B T A1 R8T DNA BUBE € 11 Y 4415,
PR 4% 22 1% R Bl 20 1 V) SURR E 5 R T B T AR 19 DNA 43 T~ AE L R 8% [ i A& 1B 8 A5 15 B
(Phillips DH, Arlt VM. Genotoxicity: damage to DNA and its consequences. EXS.,
2009, 99:87-110. )0 FRMIAM T & Fh AL S AP PR+ #E AT RE 5 |2 DNA 47405 0 3 28457 457 11
T 5 HE DNA BEHR 477, BURE DNA 45345 W IE — SRR (K 1. DNA JIN-&4) s o848 . DNA AC Ik
H G, S, PR, 4 DNA FRRERT R IR . PEZ2SCE AR B AR, 2005, 8 (3)
:22-25. ),

[0003]  BfidE T AL & &5 N RAWE K- B3 i, HHAETS T ] LI B DNA 4573453 4L
W TR Z , WAV AL 25 DAk 27 AR MDA 2 7 i (AR 24 BRELFD L 4R
SN D 77 s B A S IR 8 R AR A PP RSG5 i Tk =k 0 SR Rk 2
18 IR DNA 45345 & A2 A0 AR B 40 L, W] e 2 5 Wi A= B 40 i 12t A% A @ 1, FE T Rt JE A 4k
M, ) W5 RS FEG  W TE RRE e g AR 5 o Gn R DNA 45340 i AR AR AR 4l e, WA AT
RE X8 R 3 B e o B N SIS i e R AR, R DI, DNA it 515, rh i ¢
&, 2005, 27 (10) :557-580. Do [AII AT T I BB 5T (Genotoxicity Study) & Zj4)E
I PR 22 A= PE VPN 1) T8 ) 2%, B 5 At 33 B 22 B 90 0 L 2 B S A RN 08 P 9T A B R
HRAEEH VIR, & 251 N EIR RIS S b a2 75 BE A I Bk

[0004] i A2 ™ B AE T NS A B F B 2 —, B — B A e B a5 R
o TR T A A 2 Ay 3R B R IE AR A 0, B A AW N BUTE 120 A
SERETRE R N BOETIE 90 J7 LA b, B C s A AR T 0 I 788 1 58 — R R (al e, B8
BE, FAX, MER, MR, BURAWRAESTIUIR , WIIHOC 4k 2006, 19:39-43. ),
I 225 ERL B P A W mT LA e 40 B DNA H 40 P i, ZE R R AL S0 T RE F TRE
BT o

[0005] 440 fiid 52 1) DNA $53 4% P ) 8 i, 35 IR 201 1 5 S M T s g Py o 7= A2 — R 40 AR 2
BN o DNA 351455 i s B, K i S 4 MIA T S0 VA TS AR AR PR N 40 3t R 4w g 5 | 5
(AN AR PR SE T, BT DL SURR A S MR PR AE T "B AR IR 4N A 5 S Al P T 2 8] P-4, 2 1F
WA R, S IR G AR B B T R . 4B R TR IR KB IS L A
e R G R LA S A B IE AR AES B 40 2 H e 5 AR, T ARS8 R
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RATHGEEELENEM . BT RT ARG, AMPE TR 7 R IE, BB T 40T
TP AT A R LA T 32 B, #S P0 RR 0% o AFE Ieg A 2R AT PR o BRI
BT Lo i B R EE P 25, A A T [RIAE, Uik DNA 48 52501, X5 Bl v At
W HAFE RIS N GBS, % F, A MU T S HAE g e A8 R FIYR 7 IR A
AR ZEAE, 1997, 12(17) :774-776. ).

[0006] M| FAS: Wl DNA S BEH3 405 (1) 7 12 2 0 e 2k DR B PR A S 0 I A 24073 CRIEIAR, R
, DNA (B0 5155, PRI 435 |, 2005, 27 (10) :557-580. ), K 4y £ FLEh 40 i
DAN FRBEHAH A2 A A2 533 B i 1) DNA 453475 98 2

[0007]  =Y47if %5 31 DNA S5 4040 1) 7325, 32002 SR 40 M b e v ik (B B S P RZ iR, 1
& H Al EE R RS S T

[0008] EAAfUEEIHEYK (single cell gel electrophoresis assay, fij#Kk SCGE, X 44
FIRE, comet assay)JE N2 H T HAZ MR E RN FBL B AR HH Ostling
T 1984 “F A1, M Singh R Olive 73 5N LA, JE s 1 B # A b SR g — 28Ty
e HAEXRFIE © 7EP SRS T, S EAED IR SR 0 40 Hu 2 %, DNA fR 0% e o
AT HLUK, Qi MO AR 52 4 4%, DNA Bl #8820, v Bes ok, HLuk ) DNA BRI L 43— Jo & KT 4 B
TERZFE T, 25Ot 5 B RE N 5O6HRUCiE RIS s A M2 40, DNA B i 2, 76
PS4 DNA fif W2 e 42 g SRk, FE UK BT Al DNA 43 &/ m] LE NI 0, a) BH AR R, ¢
BB T Bk A RS, TR, MO AR5 (Klaude M, Eriksson S,
Nygren J, Ahnstrom G, The comet assay: mechanisms and technical considerations,
Mutation Research, 1996, 363(2):89 - 96.). 4H[LFN DNA 32 451185™ &, 7= A= (1) W Ak
Z 3t B R Bolo)s, VKIS TR 19 DNA AR gUBOR, 388 PR BB, 20t B Tl Mgt R K
K0 B Ot B i, T eI i SRR A A R R B AT AL A B R 5 A 4 ) DNA
PR L . SLERAE I RRAUHE < oA i 45 4 M2 s vk s R e 8 VB 0 BT (R %, T
RIS IR &, R RHE | 2009, 37 (7) : 2864-2866. ).

[0009] 55— 52 AR, & Ak LB A A AR, R H 4l B Ak 2 5 v g A H B
[RITURZ Z R R TRB) 52 8 AL B A R P 1) — AR I S R B 1) T Vo 3% (micronucleus,
MNDE TR A7 T A 40 M () 4l i s ks T 4%, BAR N T E 1/ 20 ~ 1/ 3, 58 50
FH R TR BN R 38N %« BT DUR B YL ik, i m] LU e AR v, etk 5 % —
3, HorhE 1% HAA DNA S ilRE T o Tl A tH TAN A R R AT YL R AR 2L, 4 ok
AT IR 240, et Ah A BB A 22 73 2433k N\ 740 i, 1 3 SO 0k 2 2R BT, AT T 1
—NEEA N TR TR A I R  d M A A T R R a AE S TSI 1000
A0 M 1 TR O 40 T o B B, T DL DR A RS T B R B IR . B
IR P RAES R D RO B I SR A (B2, XD SR, A e B
VKB R F AT A JE, Hh B AR R 3R 24, 2008, 12 (18) :2829-2831. ).

[0010]  SX P[5 ETT LATE MRS K bRl 25 Dl =5 , A i) L A% 4t B R e 1 T 1k o1 2 R =5
PERE I, f5 i FH KT A2 A A I 2 40 L, S &7 Jo T el 2 4 B R B B8 20 40 P o {H2 A 1A S
RIS T4 AN 2 AR AR N B EE T, B 2 i o3 AT AR HETIE R, R A8 i 45 R OF
ANBE S W 240) PR P IR EL SR 005 FF LK S AR P R 45 BUIR 3 , e ) 2 oz i e, 1% 07
VAT, AR AT BE AR o DR A WK 40 e ot e B, [ % 6 i FH S i v 4 1000 243

5
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LA LD PR TAE R, N2 2, A S ML R A, R E R B R,
LM,

[0011] X Pyt AT DA i 1k P 6 25 Ak S R R M, s FH ) s 0SS 280 2 il o
V), K2 BRI S50 8 1 25 ) B AL PR SEAG s, SR 5 B i AL 2R Bl I, ) R 4
JL IR, AR AT B I FRLUK B T2 R o S8 2R ) A R R0 S B A IR
K (La a3 5 RAMRK G an e R Bt 0 8 AHSE G R IME, 0% SR I, 18
VES 2%, ks By 51, e R 22, T HLAN AT LIEAT il & 0t , B SR P45 2R e

[0012] T/ tHIR T M F B 5 e A AL S P I R R R MR IR 732, E A R LMo -
[0013] 1) AN SEES Il & WAL BEBE Ty £ | &y fa B3 i, 4R o B 1y £ 4 40 L JA G TR
T S8 8 SR #2295 ) ol S A0 e, T AR T % R R A L FL v
HL G0, R 7T, A AL SE G 20 AL & R EE Rl P (Jarvis RB, Knowles JF, DNA
damage in zebrafish larvae induced by exposure to low—dose rate Yy -radiation:
detection by the alkaline comet assay, Mutation Research, 2003,541:63 -69. ),
B A B A Al AR TR G B B sl B AR D A R A 2 O LV, [ E S, T AR G
€6, W i o IR SRZ A% (Oliveira R, Domingues I, Effects of triclosan on
zebrafish early-life stages and adults. Environ. Sci. Pollut. Res., 2009, 16:
679 - 688. ), {HZRXPIF T IEARAE R 2%, B2 7 A S5 R, ASBEREAT il S ik
[0014] 2)%%;&% <A TR G £ 1) I 40 i 2R AT SR AR 7%, A R A DAL & A A 40 i —
BT IE), JE o) 5 S0 S M EE R EE P (Sun LW, Qu MM, Li YQ, et al, Toxic Effects of
Aminophenols on Aquatic Life Using the Zebrafish Embryo Test and the Comet
Assay. Bull. Environ. Contam. Toxicol., 2004,73:628 - 634. ), BARiZ /7= R5% I H
JL, W LAEAT el B, (R PR SR AR IR B Tt 45 A 2, B S 12 A0 R AE AR A B 259
RIS A AR HEE I T, 36 B0 25 R T AN B S AL 5 0 AR Y IR L SR 1B D

[0015] 5 f 40 e i Uk R B2 SEBRAH LE, Bk U7 v B ARG F 25 2 /b AR A8 ] o
SRR A AEATS A7 AL SE S A G IR AR IR B 2% s e 1t 2 5 0 HLANPT DAREAT el i e,
R BA P 25 2R i

RZIAAR

[0016] AR HHIK B A2 ff ok LA 48 1 i), B8 — AR FH 25 B /D VB AR B 2
S A A AT DAEAT e 2 R 0 T P e B R R AR T P BRI I — R A R AR B T £
b AT BRI A 2 W PRSI B 7 v, CA S b T ¥ s Bk TR A A W B B e IR 2540
1552 DNA 4514 254 R H

[0017]  AKRBIIRHARTT S 2 X

[0018]  —ifEREAREE T fh b igFAT MG IR S0 S W RSN K 77 32, 2B IR AN T

[0019] 1) [f]5E -

[0020]  HEAREE I £ 75 A [ 2 VR AR LA T [ 2 , INFTRD A 1517 /e

[0021] 2D K4k -

[0022] 2. 1) B DA fE 20-25°C %5 FCE 5-10 230 %8h

[0023] 2. 2){EAN[FERRFE R EE — & 0. 1% Tween—20 BEIREZ MK (PBSTO R /K AL, 23R

6
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ure

[0024] (D 20-25°C =¥ N, £ 10-20 ml [f) 75% FEE /25% & 0. 1% Tween—20 B FRZE MK
(PBST) ¥ /K AL, B KRy 510 4384

[0025] (2 20-25°C %R N, £F 10-20ml [¥] 50% FIEE /50% & 0. 1% Tween—20 i F& 2% 1/ ik
(PBST) ¥ H /KA, BT 5-10 4348

[0026] (B 20-25°C T, £F 10-20 ml [¥) 25% FIEE /75% & 0. 1%tween—20 filf iR 2% 1 i
(PBST) ¥ /KA, B 5-10 438

[0027] @) 20-25°C =T, 76 10-20ml 25 0. 1% tween—20 BEFRZE M (PBSTOYEW T K AL,
I 5-10 434

[0028]  3) MAhniEE M .

[0029] 3. 1) IO AR K, 7 35-37°C FIRW 10-15 4340 ;

[0030]  3.2) & 0. 1% Tween—20 BEERZZ MR (PBST) WBIEUE 2 IR, BHIK 5-10 434
[0031]  4)20-25°C =&, A FEWT (blocking) WM L E A MBI (5 5% £ 1M, 1% 4
MEEEE, 1% ZFIWHUR 0. 1% Tween—20 BERRZEMED ALFE 1-1. 5 /N 5

[0032]  5) ¥4 BE bt 5Hi Ak DNA B P Ay, i 4-6°C, I I [R) 15-17 /NI
[0033] 6175 0. 1% Tween—20 WEEE L2 VR (PBSTOVEWRIE VERE D 4h, 25 /b 4 Ik, £k 10-15
IrER

[0034] 7)) AN AFERE I AR ik AL W0 CHRPD bR 91, 20-25°C 2538 T E 2-3 /Mt
[0035]  8) FHMsEEZE M (PBS,NaCl 8g,KCL 0. 2g,Na,HPO, (12H,0) 1.44g,KH,P0, 0. 24g,
INZE4EK 22 1000m1, PHT. 0) ¥¥&VE 3 WK, BHK 10-15 438

[0036] 9D M4BT bt 54 R% B oy — FLARILAR T, ML | R B

[0037] 10D A G RD) A 27 OGBS AL P B I 4) (PS—atto), i H 20-30 43
B s

[0038] 11D I FHEEAR SN FL IR AL 2% 06 (chemi luminescence) 5 E{H .

[0039]  fEMARIE, FTR B FLAR v LLA2 6 FLARFLAR BK 12 FLARFLAR B 24 FLARFLAR 5K 48 fL
LR R 96 FLIFLIR R 384 FLARFLAR o

[0040]  fEAARIE, Brik () 18] 5 AT LAAE 4% 22 28 I RS EG A 2 ¥ (Dent” s fixation,
FAEE /) ZHREWI = 4:1, EWALE R Dietrich’ s solution) A% K[l &
(Bouin’ s fixtion, P BREEMIAI/KIAIE 75 ml, 10% #E/R AR 25 ml, UKEERR 5 ml) .
[0041]  fENARIE, FTd L i i n] LU B R P sk # 58 SEIRA) o

[0042]  —FfE AT INZE R B Ak & W Bk 3 TR S BB 250 ) ik AP BR T

[0043]  ZDER—, LG R4EE -

[0044]  HYRAFEBE I Fif L, BN AZ L, SRAEBE T fa, W DTsE ) 5, IUNIREAE 20-30°C T
IR AL

[0045] IR, KRG 6-72 /AN BE D M B T RLAR T, 46 20-30°C (17K IR P T fr
WAk AP AbFE , AbFERS (R AT LU 24-72 /MY

[0046] DR —, X HEARDE L 0 1JEAT B I G 15 W B ARSI 5

[0047]  DERVU, &m0 4T

[0048]  DNA #iiff it AN,
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A G BRSO — T AR A
B R — B st A ORI
[0050] 1R NARLIE, FTR D IR —r, AEBE A0 OS2 kG f7 6-8 /NI RN 24-26 /N, BUH AE T

NG -

[0051]  —Ffifi ik i& = DNA $345 259410 )7k, DIRWTE -

[0052]  BIE—, IJGREE

[0053]  HYaeaF BT o i il i, BT AL, SR AEBE T 60, W HE TBE M0, TONIRLEAE 20-30°C 1
BRI TR 5

[0054] IR, WK 5 6-72 /NI BE S8 B T AL, 4F 20-30°C /KR HE T 50 n M
AR (staurosporine) MIFFINZ5W)AEEE,, AbFEI [R) W] BLZ 24-72 /N 5

[0055]  DUR =, X BEARBE L A 1 EA T IR S g2 R RS I

[0056]  DIRVU, &m0 HT -

[0057]  DNA #iifh it H A A,

[0058]

[0049] DNA&E%%%:[ 1}@00% .

e (BTG RRAL RR — B AL AR
DNABAE %’“(l_ P 7 Tt % — B RS G
(00591 {3, FTA 045 085, 26 13 6 5 E RIS 6-8 /NI 24-26 /NI, B E T
M.

[0060] AR 2T
[0061] 1. H Pk L 0155 T R 5 0 7 T WA 1 i B ALBUKF L
RO AR A TR DR 7R B 0. LA 7 A 8 A AP
i AL AL R T TR RE B AL 288 IR KT L P40 SE TR b, OB 2%
ST VA HA R SRS R CLLE J FE B 80> SR L2
[0062] 2. 3 Hh PI——SC B BRI I ARBE T B, Sk FIF M S, SR B 1 A
T, 5 2SR5 A A O 50 P IR, LI R 24 8 A
[0068] 3. 51 B —— B i B, BT 0 Ky (R AT 14, B R4 (E— bR )
6,12,24,48,96 5 384 FLARK A BEAT 73 Hr M1 S B0 Jo] HIACASH 5 5 #0 pl  —Rh BEREAT =il &4 H
SIS AP SR IEBE . TS KA 10-30em Je s
(00641 4. SCI UMV 4E 2 ~ 3 1 5% 115/ A 7 B U 0T O T, R K
KA TR EHCERIMN . JES e 72 N A IR R . £ M
WS, L4 R M BERERTES, €5 2448 /N pO B ), £ 25 0 S e P/ B
A BT 20 A 9 4 F 5T Se M
[0065] 5. 5c8 B I E—— LK A S 2 P R ST U AR K T 10 3%
T B 204 2y 526 2 1 A S TR A S RS B T 1 9678, 1 BABE 5 40 SC I 1
R S B LR RSB T 0. 01 7.
[0066] 6. L 24— AL A 010 PR (00 L s, T 5150 LA £ 2040 4 ¢
LIRS T L ¢ UL E 054,
(0067 7. T Ri——BED o PRS0, 5 TL A A 55 5 Th B AT, B
3 oy L] 5\ KR AR DL 5 T0-80%, B T 6 102 RS O P 28 5404
8

]XIOO%D
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FLABN PR J AHACK, DL £ %6 0| 56 PR 7 P S 36 &5 SR I T B e S LR S A AH B Rl ik 80% LA
.

[o068] 8. fajfH——sEi0 i FE R VR o) B, pE a2 25 WAL 2V Qe (L J5 R B T 2 Dhie il L
WA B A 96 WA T AT S e M i, MR S SR e R B %, 5 5 7 AR B
ERZE

[0069] 9. #2475 s\ faj B 2 4s——BE Bt W] LIAESO(L—10 mL (K35 7R P A2 — ., A
AL A V) B3 NN BE By 0 55 250, 7 (8 2L s Fn R e A i #e . G sh b 25 245
HAREEREB L BB ZESCRIRT, B E L 80R N EEUE.

[0070]  10. EEE VLT, R F ok m—— R PR HUAR NS I A A4 1) 2585 DR 2 ek e S PR A
95% LA bo it 2 IREEE, SER 45 RARE .

[0071]  11. BUERMELF——2A R BRI BRI [ N, H RONAE 5 B HOK -

[0072]  12. N BT stiF——A K BTEREARBE T fa b R AT BEIDC 50 32 W BT I 1) 77 v 45 1) 356
RIS AL S N, 0 K3 R R B AL S W I i T . WA S R S PR AL &
IR S ) B 2 (R 2 DR B M 1) 6 DL R e Je sl B e i e 25900 DNA 418 B 259 B &K

Ff 1 152 BF

[0073] [ 1 BAK AL BRAFEE ;

[0074] & 2 @3 S 4 AN[R] A 75 W B DNA #3407 50 LE I

[0075] &l 3 & 2 ff i AL FE R [A) IS} R) DNA $i4%5 % EL I

[0076] ] 4 2 MUEAL3E 5 DNA 43 4% 200 LI, FErb 50 w M F g 22 b 220 4 D B X R
[0077] 5 2RI (a) TEALTE f5 DNA H3 4 23 0T LU I, Forp 50 w M 22 £6 B 3% Ab PR A A4 24
PEXTHE

[0078] 6 J& R HIAL PR f5 DNA H534% 26 Lo B, Hodr 50 1 MAE 76 1 38 A 34 A Ay BH X B
[0079] 7 T R IR ZET R DNA B 15 R R LE I, Hodh 50 w MR HU R 3 +DNA SR 45 1E
HHARE 2R (seleno-L-methionine) Z11E Ay BH Xt HE, BH X B2 DNA #3516 B %N
(29.840.80) % ;

[0080] ] 8 2 MUEIALHE 5 DNA #3475 2 0] LL I, Forb 50 1w M2 FR B 28 AR Z A g BH XS HR
[0081] P 2.3.4.5.6.8 FH] * LR SLACFRZH 5 5F B ZH A Lo A7 AF 535 M 22 55 (P<0. 05),

BAELHEAR

[0082] " [f & G B EIRE AR S B IR STt 1EAT 1E— 2B PR A Ul B

[0083] & 1 7R 7ERE AR Bt S fh b b AT B IE S e W B AN (1) 5 v, BRI

[o084] 1) [fH5E -

[0085]  HEAKEE I £h 71 3 A [ o VR IR AR LA T [ 2 , INFTR) A 1517 /e

[oo86] 2D KAk :

[0087] 2. 1) Bk HfafE 20-25°C = FISCE 5 70480

[0088] 2. 2)fEAN[FRFE KA EE — & 0. 1% Tween—20 BEIREZ MK (PBSTO R /K AL, 23R
wre s
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[0089] (D 20-25°C&i F, 7F 10 —20ml f¥) 75% FEE /25% £ 0. 1% Tween—20 & 22
(PBST) ¥ /K AL, B KA 510 4385

[0090] @) 20-25°C =N, 4F 10 —20ml ) 50% FAEE /50% & 0. 1% Tween—20 B FRZE MK
(PBST) ¥ /KA, BT 5-10 4348

[0091] () 20-25°C =, 7E 10 —20ml ) 25% FEE /75% & 0. 1%tween—20 IR 2% 1 il
(PBST) ¥ /KA, I 5-10 434

[0092] (@) 20-25°C 2% T, 7F 10-20ml 25 0. 1% tween—20 BEEEZE M (PBSTOWE T K AL,
N4 5-10 434

[0093] 3 MAhnEE M .

[00904] 3. 1) IIAEAEE K, 7F 35-37°C FIRW 10-15 4347 ;

[0095]  3.2) & 0. 1% Tween—20 BEEEZZ MR (PBST) WMIEUE 2 IR, BHIK 5-10 434
[0096]  4)20-25°C =&, AFEET (blocking) WM ik E A VBRI (5 5% £, 1% 4
MEEEE, 1% ZFIWHUR 0. 1% Tween—20 BERRZEMED ALFE 1-1. 5 /N 5

[0097]  5) ¥4 BE Lt 5Hi s Ak DNA B B, i 4-6°C, I I [R) 15-17 /NI
[0098] 6D A% 0. 1% Tween—20 BEIRZE M (PBST) W IH VEBE Ly f0, 22/ 4 Ik, 10-15 43
Bh s

[0099] 7)) M AFRELT I BAR L E AL B (HRP) R T, 20-25°C =i NIFE 2 /M 5
[0100]  8) FHMsEEZE MK (PBS,NaCl 8g,KCL 0. 2g, Na,HPO, (12H,0) 1.44g,KH,P0, 0. 24g,
TNZE1EK 22 1000m1, PHT. 00 ¥R YE 3 WK, BHK 10-15 438

[0101] 9D W4 BE Ly 5 75 2 o — FLARILAR T, AMRALION | R B

[0102] 10D BB 7 KOG F AR i S ALY B IEA) (PS—atto), JF F 20-30 73
B s

[0103] 11D FIFHBEFR S S M AL AL A2 (chemi luminescence) 58 AE{H .

[0104]  FTiRFIBALAR AT LAS2 6 FLAFLAR B 12 FLAMFLIR ER 24 FLIMFLIR B 48 FLIRFLAR BX
96 FLIBFLIR K 384 FLAMFLAR -

[0105] A ad (1) & 72 v mT DA S 4% 2 28 AR L X0 B 3] 52 i (Dent” s fixation, FE / —
FFIEE = 4:1). EWMAHLRFEES) Dietrich’ s solution) . A7 %2 [ 7€ W (Bouin” s
fixtion, FIRIRMEFIKEEH 75 ml, 10% 48 /R LARVE 25 ml, DKESER 5 ml) iR QL (i
Wi ] LU B R ECE 2O .

[o106]  —FfE L AR R B AL & W sk 3 TR I BUMRE 25 ) 5 i, PRI

[0107]  DIR—, AR EE -

[0108]  HYJBAFE B I i, BN AZ L, SR AEBE T, W H Tse ) 5, IR AE 20-30°C 1
BRI AL

[0109] IR, K2k )5 6-72 /NI BE D M B T RLAR T, 76 20-30°C [1/KIE P T fr
WAL A DAL FE , AbFER (R AT LU 24-72 /MY

[0110] DR =, X HEAREE L 0 1JEAT B I G 22 W B ARSI

[o111] 1) [fH5E :

[0112]  EAKREHE I 40 755 [ 8 R B LAR P [ 3, I TR) R 16-17 7N 5

[0113]  2) 7Kk4k -

10
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[0114] 2. 1) H I L 4a1E 20-25°C =958 FIBCE 5-10 434

[0115] 2. 2){EANFERRFER A EE — & 0. 1% Tween—20 BEIREZ MK (PBSTO W /K AL, 23R

wre s

[o116] (D 20-25°C =N, 4F 10 —20ml ) 75% FAEE /25% & 0. 1% Tween—20 B FRZE MK

(PBST) ¥ H /KA, BT 5-10 4348

[0117] (@) 20-25°C &I T, 7F 10-20ml ] 50% FIEE /50% 2 0. 1% Tween—20 T 2 2% 1 i

(PBST) ¥ /KA, B 5-10 438

[o118] (3 20-25°C = T, £F 10-20 ml [¥) 25% I EE /75% & 0. 1%tween—20 filf iR 2% 1 i

(PBST) ¥ /KA, B 5-10 438

[0119] @) 20-25°C =T, 76 10-20ml 25 0. 1% tween—20 BERRLZE M (PBSTOYEH T K AL,

I 5-10 4340

[0120]  3) M4hnid AN .

[0121] 3. 1) IO AR K, 7 35-37°C FIR& 10-15 4347 ;

[0122]  3.2) & 0. 1% Tween—20 BEEE S MR (PBST) WBIEUE 2 IR, BHIK 5-10 434

[0123]  4)20-25°C =&, A FEWT (blocking) WM L BB (5 5% £ 1M, 1% 4

MEEEE, 1% ZFILHUR 0. 1% Tween—20 BERRZEMED ALFE 1-1. 5 /N 5

[0124] 5 ¥ 5t A 50 H5E DNA i Hu a1 E 4-6°C, IR I [R] 15-17 /N 5

[0125]  6)FH A 0. 1% Tween—20 BERRZE M (PBSTOYRRIEVERE D fa, 22/ 4 Ik, Bk 10-15

IrER

[0126] 7D MIAFGEE LT B BAR i AL (HRP) b —$i, 20-25°C =568 R HE 2-3 /NN, b

O AALE WAL TR FEL 0. 1% — FRBE PR (DMSO) ¥ 71|44 45 B8 — M 35 (K Bt 5 # A/E Ay B 12k of

HEZH , B izons B4 3 9T 40, — 410 AR R I R BORR i SEA  B (CHRPD b — 958, £F 20-25°C

FIRTIFE 2-3 /N, BRIC S FIAL 5 55— 4LA I N B B A (1) B io 8 AL W B CHRPD A5 —

P, FiRFIEE 2-3 /N, BRI 54

[0127]  8) FWEERZE MY (PBS, NaCl 8g, KCL 0. 2g, Na,HPO, (12H,0) 1.44g, KH,PO, 0. 24g,

INZEMR/K 22 1000m1, PH7. 0O ¥EPE 3 IR, BER 10-15 438, SR 5 AT HE 5 0 4% 8% il AL

el 1 4B S A

[0128] 9 dgBE L0 4 21 I — fLASALAR P, B MALIBON 1 R £

[0120] 10D I B R Mk 2 Ak 6 B i E AL DRI (PS—atto), ¥ F 20-30 4

B s

[0130] 11D I FHEEFR BSOS S LA 226 (chemi luminescence) BB H ;

[0131]  DIRPU, @& #T

[0132]  HEBHFLARCE T REAR (0 MR AL 22 A e &, DNA 40 R T Ak -

[0133]

A AR A R I — T AL R
A R — B s A IR T

[0134] DB, Gt %0

[0135] 1D WAL AW R AR B —IR A, B2 M T 5% A Leie, RS R B 2%

DNATW%%%:( - 1j><100%

11
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[0136]  2) IR ZAKEL, FlJ7 2087 (ANOVA) PP AL &4 ) 4 TR B 1) S 2 oo e 15 47
EREEER.

[0137] PR HP 3 —rh, fE5E A U2 KE f5 6-8 /NIEAIT 24-26 /N, BUHZE T IR RNR o
[0138] ATk AOBFLAR AT DL JE 6 LIS FLAR Bk 12 LA L AR Bk 24 FLAFLAR 8K 48 FLISFL IR
Bl 96 FLARFLAR BN 384 FLARALAR s Fridk 1k [ o T LA 4% 22 28 R L RS PG [ 2 ¥ (Dent” s
fixation, I / —HREWM = 4: D EWAHLREEF Dietrich’s solution) AR K[
SEV (Bouin’s fixtion, P BEIRMIAUKEEE 75 ml, 10%#E /R LA 25 ml, JKESER 5 ml)
PR 4Lt i il LU B BB E TR -

[0139]  —FpifiiEIE R DNA S5 2900 )51, SR UTE -

[o140]  JDER—, IR -

[0141]  EUAF B A i, PN AZ L, SRAEBE Ly fa, W DTie ) 0, TONIREAE 20-30°C 1)
IR R

[0142] PR, 525 )5 6-72 /NI BE S48 B T LR P, 78 20-30°C /K IEH 34T 50 u M
R (staurosporine) MIFFIN 2P ALER, AERIS [R) AT DLAZ 24-72 /NBY 5

[0143]  JDIR— AT ROARBE I 0 34T BB S o W BRI

[0144] 1) [#5E -

[0145]  BEAKEE I 40 71 5 [ 2 VR AR LA T [ 2 , INFTRI A 1517 /i

[o146] 2D K4k -

[0147] 2. 1) B E U, 7E 20-25°C 2030 FICE. 5-10 708

[0148] 2. 2){EANFERRFER A EE - & 0. 1% Tween—20 BEIREZ MK (PBSTO R /K AL, 23R
wre s

[0149] (D 20-25°C =N, 4F 10-20 ml ff) 75% FAEE /25% & 0. 1% Tween—20 B FRZE MK
(PBST) ¥ /KA, I 5-10 4348

[0150] (@) 20-25°C &I T, 7F 10-20ml ] 50% FIEE /50% 2 0. 1% Tween—20 T 2 2% 1 I
(PBST) ¥ /KA, B 5-10 438

[0151] (@ 20-25°C % T, £ 10-20m1 (1] 25% B /75% 25 0. 1%tween—20 i FR 4% 1 V&
(PBST) ¥ /KA, B 5-10 438

[0152] @) 20-25°C &= T, 76 10-20ml 25 0. 1% tween—20 BERRLZE M (PBSTOYEW T K AL,
I 5-10 434

[0153]  3) M hniiE Mk -

[0154] 3. 1) IO AR K, 78 35-37°C FIRW& 10-15 4340 ;

[0155]  3.2) A& 0. 1% Tween—20 BEIRZZ MR (PBST) WIEHE MK, BHR 5-10 435D ;
[0156]  4)20-25°C =&, A FHWT (blocking) WM L B A YRR (5 5% £ 1M, 1% 4
MEEEE, 1% Z IR 0. 1% Tween—20 BERRZEMED ALFE 1-1. 5 /N 5

[0157]  5) 5t hh 50 H5E DNA i Hu a1 E 4-6°C, IR I [R] 15-17 /N 5
[0158] 6D A% 0. 1% Tween—20 BERRZE M (PBST) WHIE VEIRAG, 220 4 IR, &R 10-15
IrEp

[0159]  7) I AFRBE I i B i Ak Bl (HRP) b — 30, 36 NI E 2-3 /M, brid Bk
G254 5 EL 50 1 M A2 U B 25 (staurosporine) JiI DNA #4516 5 7 # 5 B8 — 4b P 1 B

12
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I A g R 2, Kzt B2 23 s 28, — 2 N B8 1 1 R I AR A I CHRPD AR — 1L,
7E 20-25 C = T IFE 2-3 /N, bRic AL 5 o) — AL I N TR B S (1 B 1o 8 AL ) il
(HRP) #5 —Pt, 0 FIFE 2-3 /M, brid A 54l

[0160]  8) HHEEEEZE M (PBS, NaCl 8g,KCL 0. 2g, Na,HPO, (12H,0) 1. 44g,KH,P0, 0. 24g,
INZEME/K A 1000m1, PHT. 00 BWRBE 3 K, BEIX 10-15 73, SR J5 A0 BE 1t H 88 sl AL
Tl — KPS ;

[0161] 9 dGBE L0 468 21 I — FLAS AL P, ML 1 Rt

[0162] 10D Ji A B R Mk 2 Ak 6B i E AL D S (PS—atto), ¥ E 20-30 43
B s

[0163] 11D I FHBEAR BSOS LA 2% 6 (chemi luminescence ) BREH ;

[o164]  DIRVU, &m0 HT -

[0165] APl ALASCE T-BEAR C N A4 27 AR AL, DNA HR 18 B 3t A KA -

[0166]

Al E%%:(l | BA R ARACOR R — T R R

R 2R T — R R AR

]XIOO%

[0167] DR, Gt 240 Hr -

[o168] 1D WAL AW R IR B —IKEE, B2 M T K5 5% A LU B R A 2%

[0169]  2) IR LAWK L, FI 725381 (ANOVA) P AL -S4 i &3 B IR B o 2 15 A7

e E M ER

[0170] PR DR —rh, fEBE A U A2 K 5 6-8 /NI AT 24-26 /i, B ZE T (R RSIR

[0171] BTl B FLAR AT LS 6 FLASFLAR B 12 LA FL AR Bk 24 FLAFLAR B 48 FLISFL IR

B8R 96 FLARFLAR B 384 FLARALAR s Fridk Ik [ o v T LA 4% 22 8 AR L XS TG [ 52 ¥ (Dent” s

fixation, I / —HREWM = 4: D EWAHLREEF Dietrich’s solution) AR K[

SEWR (Bouin’s fixtion, IIRRMIAIKENE 75 ml, 10%FE /R BAKE 25 ml, JKESEE 5 ml) ,

BT I e 6 i 0 mT L2 (2 L Bl 5 LR

[0172]  SEtif] | AL A YA B BE I 40 e d 5 B B B 52

[0173]  JEfAREE

[0174]  JEREL S TR D10, B S b AATE LRGSR 5E 1200 DB D40, W H T

SEY T TN IFAL I, 28 CHEFRAA R AL . TP ) S i B B B R (248D DA 1Rk AR

I, 1T A0 S () B 2 £ 38 1ok O ST TR, DRI 75 LA R TRk

[0175]  Zi¥pab Bt

[0176]  HBET A5k 7 AN SEIAL, 2 AR 2R G 1 R.2 K3 R4 R.5 K6 KR.7

KGI A o FESEI AL = AN, 2 A4, 0. 1% — FHEEEAK (DMSO) BH P % B 2H DA K 5

W ALTRLH (50 u M 2B % (staurosporine), 0. 1% = FFEE VAKX (DMSOEEHE , 43 HIl 45 B 1

BAZRE G 1 R\2 R3 R4 Kb K6 KT RIFUAA L — B ] o

[0177]  BF LA 50 4%E DNA S5 P s ik e,

[0178]  HRKIMAGE T 4% MEZEPEET 4°C AP 15-17 /I, —RAE L 24 /N,

R ARG K 76 37°C R R, 19 B £0 4i B i A% B () 3a 0 M, AR5 b AT B S A0 SR gL a,
13
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/IS BT BE DNA S0 B E A — Bt —PLRNSE , BB 16 R 53 sy 40, Herp— 21 5 3R

HAAALYIBE CHRPD AR ic BT R BT (20 347 |V G, 75— A HRP FRid i =F

PP (CCHD RV GE 4D . IR JE A RO i E A BB ) (PS—atto) /BN

JEA, P 2 Dh e AR 73 A GBS L AL 7 (chemi luminescence) BRE{E

[0179] 9l SE BRI =

[0180] Tl ALARCE T 2 DhBEISALAR 73 B A R AS AL 2 RO o R0 AT 3 IR

BJfi. DNA $if it A Kh -

[0181]

Efpa e BEAMSGRE-E A e
VS S - A 2T

DNA45H ;%%:[ ljx 100%

[0182]  SEEOHHR LA x agp Ko, L AL LLBER A 7 22 4007, PRALIRN ELBCR A TR B0 HEAT 48

TR AR T
[0183]  LLIR Gl 24 AR5 R, % p (E fx />« DNA 4% 5 I fa 1A S 36 2R A Ol v AR B 1 £ 25
V) B AR B B, W 2 Pron, i A L BoR 2 1 R.2 K3 R4R.5 R,
6 T T RIIBE LA DNA B34 %3 Wk (6.3+1.37) %, (27.4+1. 17) %, (25.34+1.67) %,
(17.7+£1.18)%, (15.3+1.74) %, (12.3+1.48) %, (11. 9+ 1. 34) %, &5 L BT &£ 77 2,
3dpf N 5k R ZHAH LA 25 25 53 (p<0. 05), I HLAE 2dpf i 3 S8 ) DNA 33407 5 55
I 2dpf SEASLES HH AL A AL BRI BE 5 0 S AR R B R B
[o184]  SEjiifs) 2 Ak 40 Ak P A Y TR) B2 ) N o2
[o185] i RAE
[0186] V& /RHL 5 X S, B H4LE 7 i b AIATE AL IR AR, A 1200 B D4, W Ut
VEYD T, TN AL, 28 CHEFRAA TR AL . TP ) A i B B BRI (228D DA 1B 7K iR
IR BT AE G [7) B 15 A0 38 ok B S A R ), DR AN 77 B2 FL A R 72K
[0187]  Zjipab3d
[0188] K BE S /p i L NS A, AN A A4l A B AGoOuM 2 W &
(staurosporine),0. 1% ) — FF 3L MV G (DMSO) %5 fift) L &2 B MR 6k e 2H (0. 1% — FF 365 WP
(DMS0))o fEBE LA AZKE G 2 RIFLHAC PRSI0, AbIH T [B] 73324 6 /MBS 12 /B 24 /A
A8 /B, 72 7B
[0189] B LA BT sk DNA Fif i ss ik e,
[0190] BB IRIGE T 4% L2 B MEEh 4°CAETE 1517 /NN, — KT 24 /i, )T
RANE K E 37°C T L, 3800 B fa 40 o R i (1 B M, AR5 AT B T A AR YL, /N
TR EE DNA S B IRVE A —Pt. —HURDYSE, F B AT FUZE 43 by 4, Horp— 421 5 B
LAY (HRP) Arid FEPUR B (CHD 3T RN GEFILD, 7 —HA S HRP FRid i =E4t
PR (CHD RN GE 4D . R a MR ROEHI BRI A PIBE IR (PS—atto) fE AR
W, I 2 DhRETRFLAR 73 7 OB M FL I AL 22 (chemi luminescence) 5% 1E
[o191] e EE A E ik
[0192]  HPlALICE T 2 DhRets AL o A O AL 2 RO o KR AT 3 IR
BE . DNA i it H A8 -

14
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[0193]

B E R AR AL SO - S A ORI
SRS AS S v Y R B AN L A et

DNA%@%%%%{ —1]>< 100%

[0194]  SCHHR L x 4 %, 2 ALIRI LR 5 2 407, PRALIA) LR T KB 1A T 46

AR

[0195]  EUIRGiH 24 AL FREE R, H p A8 fe /s JDNA $4%5 38 5t v 1) SE2 56 4Ll 35 AR B 41 25)

BAEAFE AT . W 3 fos, Rl 22 A0 5 B R oR ] R R S A BEBE T ff 6 /N, 12

/NI 24 /NI, A8 /NI, T2 /NI, BEES £ DNA B A% 38 73 il A (4. 31, 37)%, (12, 4+ 1. 17)%,

(28.44+1.67)%, (30. 74+1. 18) %, (31. 3+ 1. 14) %, &5 7 B BT LA 70 2 f B = A0 T BT

24 /NI A8 /NI T2 /NI B0 RRZEAH EUA 2 1 ZE 5 (p<0. 05), TR R AL BE T £ 24 /)N

i By B 4 £ ) DNA 347 26 B - B Ak 2 P 22 e, TR e 3 B R AR BN 1) 24h 4B AL &) B

FERLHERT [R] o AN R AP B AL B TR B ANAR A, 75 B B AT B AR BT, AR B 12 18

DNA $514%5155 5 770 () o A A P s i) K B R A T 52 56

[o196]  Sjffsl] 3 24402 DR EE 1 A )

[0197]  WRfRREE

[0198]  JE/REX 10 X BT fh, H A 70k 10 ZHASECIEAL IR AR, SRAE 1200 ANBE L fh, I HY

DUER) 0L, TN AL, 28 CHEFRAR AL . i) B BB B IR (230D BARS 17K iR

IR BT AR S 1R B 5 A0 38 ok OF S AT R ), PRI AS 55 B AR K 7R

[0199]  Z5Ab3

[0200] K5 BT Ty f0 53 i\ AN SEEGAH, 7 4 0.1, 1, 10, 100, 1000 1 M HEEIE: 25

Hl(cisplatin), AJGHE EIRKEE TG 25 A AU, 0. 1% — R

B (DMSOORF PE A BE 40, 7] LL 5 | ER L PR 35 1) 50 u M 2 1% 2 (staurosporine ) SH X 4

7E 2dpf FFU AL, AEERESTR]) A 24 /NE o

[0201] B LA Hi B DNA 45 i fh s i e (4,

[0202]  ESCKEIAGE T 4% MZ R AR 4 CREE 15-17 /N, — A 24 /N, A

AN K E 37°C R L, 18I0 BT f0 40 B f A% i (005 1, AR5 BEAT BE T Al AR YL, /N

HTEREE DNA S B IRTE A —Pt. —HURD G, B BT 2 23 ey 4, Horp— 41 53 it

LA (HRP) Aric FIEPTR Bk (D 3T OV GEFILD, 7 —AH A HRP AR id EHt

PR CHD RN 54D R JE A2 RIS A BRI (PS-atto) E MK

W, R 2 DhRETRFLAR 73 BT SO B M LI AL 226 (chemi luminescence) 58 EE{H .

[0203] 9l L PR B

[0204]  HPHALICE T 2 DRt ALA A O R R4 2 RO o B iR R 3 IR

Y. DNA $ifn Rt AR -

[0205]

AR AT - B R A ORE
BRSO IR AR

DNAT;E&‘%%:[ 1] x100%

[0206] S50 HHE Lh x ygp R, 2 ALIA) LU BRI 5 76 40 T, WAL LEBCR T T G 56 ok

15
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TG A B, g A PR S5 AT E BRI AR I 25 I R R . W 4 PR,

FEVE SE R 25 R 25 AN Ccisplatin) B, 45 vF 2% Ak #1245 5L At 15 BH X HE 41 DNA 45245

2N (28.441.67) %, 254 Ak B 20 DNA 451 177 28 43 ) 4 (6. 4£1.69) %, (19. 5+ 1. 07) %,

(25.54+1.01) % (36.9451.36) %, (40.5+1.57) %, 5 HF 22 B 25 ¥ 4k 3 BF 5 8 7F 100,

1000 1 M B9 B 20 55 06 2 AR LU A7 7E 5 MR 22 57 (p << 0. 05D, FF H 2 WIAE X N IR B 1Y

DNA $54%7 28 i T 2 900 1 25 S P X MR 2H (28, 441, 67) %, PRI 3R AT AT A4S H % 244 B 2 A

B

[0207]  SEjtfh] 4 BRBEEEPRIEE AL A RS )

[0208]  RJiERAE

[0209]  VE/REX 10 XBE S fh, H A7k 10 AT ECIAL IR IG , KA 1200 ANBE £, I HY

DT 00, TN AL 5 28 CHEFRAA AL o A1) B BB (1 IR R (280D BARH 17K iR

I, 1 A0 S () B £ ik O S AR TR, DR AN T A R TR

[0210]  Z4pAb s

[0211] 45 I B B 5 PR 25 ME AL & W 2 3T (a) T (benzo (a) pyrene) 43 & 5 A A [ i &b

WA, 44 0.1, 1, 10, 100, 1000uM, 2RJ5%% Bl TR T s HAHR8A

AT AR 35, 0. 1% — FFZEME AR (DMSOD B P A, v A5 | B ZE R B P 1 50 M R fU P &=

(staurosporine) PHIEXTHEL . 7F 2dpf JTUEACEE, AbFEES [A] 4 24 /MBS

[0212]  BF LA Hi fp % DNA B35 ik s A g (1,

[0213]  PESEBRAAE T 4% 2 B P 4°CA IR 15-17 /NN, — AN 24 /i, R

FANE K AE 37°C TR, 3800 BE T fa 40 o A (R d B M, AR5 AT BE S AR AR YL, /N

ST AR BE DNA 40 DU E A —Pte —HURD ST, K B FZH 43 by 4, Horp— 20 5 i

FAE (HRPD Arid BEHT R (D 3T OV GEFIAD, 75— A A HRP AR id K3t

PR (CHD RN G 54D . 2R JE A ZE RGBS A A B A (PS-atto) 7E N K

V), R 2 Dy RETHFLAR 53 Hr AL B AL B4 250 (chemi luminescence) 5 FE{H

[0214] 0 FE PRI B

[0215] BBl fLAR E T 2 DhRERFLAR 70 B A3 FAS AL 2 R 6o B 8 T 3 UL

YIE. DNA Hidn A AR -

[0216]

A AL B A R - S AL ROk
WA R IE T A AR

DNAW%E%E%:( —1j><100%

[0217]  SEEHIR LA xagp Ron, 2 4L ELBOR A5 2 40 1, WAL IR ELBCR FE T A 3 04T

Gt 2 B G 2 A A R VP AP AT th AL S S R B . W 5 TR,
TEVN 2R3 (a) TERT, et 22 b BEEE BT 1S BH It XS HRZH DNA Hidi %y (28. 441, 67) %, 254
AbFEZH DNA 45 %643 5k (3. 441, 69)%. (10. 54+1. 07)%- (19. 5+ 1. 01)% (26. 9+ 1. 36)%.
(31.5+£1.57) %, 45K, 1000 u M (K253 (a) EEALFELL 55 [0 2 5o W 4 AH LU A7 A7 2 22
5t (p<0. 05), 1] LTS HH FeAT) S 56 BT FH R B 4k &4 LA R BRI 1, ] DX DNA 38 Rlcdii 47, A
ME ML A A TFF (a) TE AT 5 R N B0 Gniie 19 76 jE

[o218]  SiZjfads] 5 FH T Iiveg v 7 1A 2 ER Bk 25 4 1) i ok
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[0219]  WRJfREE

[0220]  yE/REX 10 SRy fa, H HALE 50 % 10 AT ACIHAL IR IR, SRAEE 1200 /N BE A, W H

DUEW) T, TN AL, 28 CHEFRAR P IFAL o 1) B i ECH (B IR (23D BARS 17K i As

IR BT AR G S 1) T 15 # 30 od OF 5 A R ), DAL AS 55 B AR 7R

[0221]  Z¥pAb B

[0222] ¥ < 40 (carboplatin) 43 &y 5 A~ AN [A] 1y Ak BE4H, 43 % 8 0.1, 1, 10, 100,

10000 M, AR J5 % LR T WA 2 A A8 AT AT AR B, 0. 1% = 7 S AR

(DMSO) BH xR ZH, wT LA | AS L R85 4 1K) 50 n MR H ) 2= (staurosporine) FH P FE4H o

£E 2dpf FFUGALEE, AbFHIF1E] Ay 24 7N

[0223] B Th4A 50 %% DNA B0 iR ds ik ye (o,

[0224]  EHIEMIRARE T 4% M2 T EET 4CAEIE 15-17 /DNy, —FRANE L 24 /S isk,

AR K AE 37°C IRy, 38 I B £ 20 Mo f5 A% ) T T, AR5 AT BE S AR B R gL (1, /)N

TR EE DNA S B IRE A —Pt. —HURD ST, B BT FEZH 23 ey 4, Horp— 41 53R it

FALYIEE CHRP) ARid M EPL R (CH0 AT OV GEFILD, 7 —4AA 5 HRP AR id i EHt

PR (CHD RN GE 54D . R MR ROEHIBR I A PIBE IR (PS—atto) fE K

W, R 2 DhRETRFLAR 73 BT R B M LI AL 226 (chemi luminescence) 58 EE{H .

[0225] 9l S R E 1

[0226]  HIHALICE T 2 DRt AL o A O SRR 2 RO o R iR A 3 IR

BE . DNA #ifh it H A8 -

[0227]

e E AL E A FOCRE - RAAL SR
AR A O

DNAW%E%E%:( - 1j>< 100%

[0228]  SZHO KL LA x oQp o, 2 41 R FEIBER 5 2% 0 7, P 4L 1R LR A T K 6 30

TR, WL G vh 24 AL B 25 I n] 2 VP 0 I F T IR VR T I R R S 25

W 6 BT 78 76 VF A < 40 Ccarboplatin) B, 48 vF 2% kb 31 45 5L AT 43 BH 2 X6 B8 21 DNA 452 45

BN (28.441.67) %, 254 b BE 20 DNA 452 15 3 43 ) 25 (5. 4+ 1.69) %, (17.5+1.07) %,

(28.54+1.01) % (35.94+1.36) %, (43.5+1.57) %. & REIIZZWAE 10, 100, 1000

LM 51 RS R R P S B AR LU AP AE B 22 7 (p << 0. 05) . H AT RIS %2y A

FERI R, 0T 8 B i R R 40 M P T GET D .

[0220]  sZjififf] 6 &K DNA %G 25 1 i ik

[0230]  FRfIfREE

[0231]  JE/REL 10 BT 4, H A7k 10 ZUAS R AL IR AR , SRAE 1200 ANBE L fh, W HY

DUED) 00, TN AL, 28 CHEFRAR AL . A i) B B ECHE (1 IR R (230D BARS 17K iR

IR 5 H1 T S () B £ 3 ik O S AR R, DR AN T A R Tk

[0232] kb3

[0233]  BEE 9 PSEE A 5 DA 2 A B L1 A DNA 5314555 S AR L1 AN BH

XTHAL T AT AL L AN AR B2 B BRI L AR A A v, 64 FH 25 A B 2 A

ANBS0uMAEMBEZE 40 1uM 1 e M 10 1 M 100 1 M, 1000 u M (I AL S 4 — P EE R
17
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(dimethoxy Curcumin,l, 7- bis(3, 4- dimethoxyphenyl)—- 1, 6— heptadiene— 3, 5-
dione);DNA $i4515 SHBIAIZE b N 50 MU U 25 5 BH 16 R 20 i N 26 R 20k By
50 u M £ U B 55 +DNA HU5 15 2RI 2K (seleno-L-methionine) (Smith ML, Kumar
MA. , Seleno-L-Methionine Modulation of Nucleotide Excision DNA Repair Relevant
to Cancer Prevention and Chemotherapy. Mol Cell Pharmacol,2009,1 (4):218-221);
VS IRZL A I SE AR 0. 1% — FIZEIEAN (DMS0)o T+ 28°CHEIR B JRAH T 157 24h.
[0234]  F3Ah, BAA 25 A0 BRAA B P SR DA WA 7 AL 2

[0235] 5% — N — & B GIR 95 o AL AR A% T o) 243 B O 50 M AL B & Bk
6-24h J&, FF M0 ON 0. 1M 1w M. 10 1 M, 100 1 M. 1000 u M ) 45 W 1L & 9 fifi 1€ &% & R
(seleno-L-methionine) & ;

[0236] % " S HIAN 0. 1w ML 11 M. 10 1 ML 100 1 M. 1000 1 M AR 4% U4k 2 0 4% 2 2 12
(seleno-L-methionine) V& 6-24h J&, FFIIAZIRE N 50 u M EFRE .

[0237]  BEIh AT S 5E DNA S5 PR Y

[0238]  ESCHIRIGE T 4% (9% 5 PR 4 CAFE 15-17 /NI, —FEANEERE 24 /N, R A
AR K AE 37°C T, HG 0BT 5 f0 4 Ho B B2 I A T, AR SR AT B S A AR e, /)N
BT 5% DNA AT LA E R —Bte — DU, B B PEXS 2 70 e 20, JLrh— 20 5 iR ik
AL (HRPD Aric F=EPT R BT CH0 BT SO GEFIAD, J1—HA Y HRP frid 35T
BT CCP0D RN CE 4D ARG AL AOGFIBAR L AL B IR ) (PS-atto) /RN i
W, M 2 Dy RESFLAR 73 Hr A &AL IR A 22 (chemi luminescence) 58 FEAH

[0230] & kPRI 75

[0240] T ALIRE T2 DhREMALAR 0 B A R AL 22 A i i o RS B 3 KU
BIfH. DNA itk A,

[0241]
P 2[1 B ETS e Bl

L SCHAERANE A5 s b e AR KL A (o 12

jxlOO%

[0242]  SEEG KR UL xagp Kow, 2 AL LLBCR 7 22 00, IRALIR LLBCRFE T K6 33

TGS Tl G v 2 A 38 45 0] 8 20k v IS & DNA 3345 I 254 ol -
K 7 BT, AE 7 28 DNA 84518 275 — 48 2L 3£ 38 2 (dimethoxy Curcumin,1, 7- bis(3,
4- dimethoxyphenyl)— 1, 6— heptadiene— 3, 5— dione) I, G122 AL B &5 B A 45 BH
P B2 DNA $3 4% 15 52 3% 4 (29. 840. 80) %, Hc& FH 24 4b B 20 28 ki AR 33 4 TR 47 3 43 Sl
(6.3+1.12)%. (13.44+1.32)%.(20.6+1.31) %, (30.4+1.34) %, (31. 1 +2.33) %, B&
25 A0 555500 AL Z A Gt 228 X (p < 0. 05). ANMHIEBZAL G LM E R
DNA 4545, B A T — 2 (BT I Y H
[0243]  SZjifs] 7 EA I SR TN TT
[0244]  JRIGR AR
[0245]  JERHN 10 X BES M, H HA G730 R 10 HAZRCIFAL IR AG , R4 1200 /N BE L, I H
DUVEV I, TN, 28 CHEFRM IR L . T 1A) I B B UG (2500 LAR); 1K AR
IR BT AR A TR B 5 0 38 ok OF 5 A R ), DAL AS 55 2 AR 7R

18
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[0246] Ak

[0247]  BEAF DAL SED Ceisplatin) 2328 5 DAFEIRAREEA, 7358 0.1, 1, 10, 100,
1000w M, =¥ A AT, 0. 1% — AL (DMSO) B PEXF R4, w] BL5 | AL R 5
PERY 50 u M B 2 (staurosporine) PHYEX HRZH . B BT SN T 6 FLFLIR A, tha]
DITE 6 FLIHFLARER 12 FLARFLAR B 24 FLIRFLIRBR 48 FLARFLAR B 96 FLIAFLIR BK 384 FLIHSL
B, £E 2dpf JFAAALTE, AT R Ky 24 /A

[0248]  BE L0 HT %% DNA B4 PR B8 1A 4 £,

[0249]  ESCHMAGE T 4% MZ R AR 4°CRFE 15-17 /N, — A 24 /N, R A
BN K AE 37°C R, DA In B -2 A0 20 o A% S 1R 02 1, AR S5 1R AT B £ AR Y
/NPT BE DNA S PUIARME N —Pt. —PUR NG, R I PEXS FRZH 4 s 21, o rh— 2 5 0R
AL CHRPD FRic (2590 R PTIR (CH0 BT SOV GEFIALD, 71— A5 HRP Frid )=
PURPUA (CHD N GE 524D . ARJE AT BRI (TVBD B BUR I S AL M 26 i
) (QuantaBlu) 154 SR, P 2 Dhe i LA o A DG EU& AL IR DG 2 FE (0D {H.

[0250]  EESTHT

[0251] BTl ALARCE T 2 D BERRFLAR 73 A3 S I ¢ i o B mT I RO AL ik
¥ EE 3 REUERE . DNA i R E AR h

[0252]

BRI AL R SR
VLI T AL R

DNAT;E@‘%%:[ 1) x100%

[0253] S B K0 LA xoqp Ko, 2 41 IR) B SR FH 5 22 40 M, 1 401 1R) LGSR L T 6 3k

TG T, Gl G v A AL BT R ] BRI e AL S R R EE TR a0 8
7~ E VR AR Ccisplatin) ik (R85 PR B, 40 v 2% Ab 3 25 51 By 45 BH P X B2 41 DNA 3% 45
N (28.441.67) %, 245 W) b BE 20 DNA 451 155 3 43 5l 25 (6. 440.69) %, (19. 5+ 1. 07) %,
(21.5+1.01) % (33.941.36) %, (40. 3+1.57) %, & d45 FEL 2 FBE T4 7E 100,
1000 1 M ¥R FE 21 5 5%F B ZHAH EU A7 AE B35 22 57 (p < 0. 05), FF H 29 W7E X AN R FE Y DNA
P 2 T R A S P A BB 40 (28. 4+ 1. 67) %, PRI FRATTAT LAAS HE R4 (cisplatin) H
HIEREE.

[0254] 254 e A I FF R 2 i R v — > B B BT, 0 0 0B AR 2R A 254 s ok i 7
S R E R . N B S AL S W) EE MR 0T 6 2, BR AR S b e &2 D
BRAETT IR B A SR A XREAE S LTS AR B I A oy A2 BRER B, R e SIEI VP AT R B
o TAER(E BRI 2 0% B3k RE = B . Ak BV R — PR A R A B 1 G S 5 25
PR A Y I JE DR B M AN B 25 1 7 V. R B — U7 T A YR A I SE R B
BRI S Y 258, Akt B S IR 55, o5 — T3 T a] B T 0 2R 0 24, A Ik B bR
2PN P E DU EIRAT P G 258 o AR X TS WG 7 L85, 6 T8
it ALY G RAIEE EE TR R E X

[0255] AR SEAHARTT ZZ AR AT -
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RS A S B fi
AR
HiE HwAE | AR | RS
BH LN Ak N5 b
O | AL | B
S 58 2K 4 18 1/ 4 f4 1 1 J& 18 14
KK F IR i il it} i i o il il
1A FEE <0.01
>1$ >l $ >1$ >1$ <0.019% | <001$ | <0.01$
(FRER) $
fiTp N
[0256] AEL | AEIBL | AETERL | REIEL | AR | AR | AEIBL | AREEL
iz
i >80% | 80% 70% 80% 70% 80% 80% 70%
REE 95% 90% 90% 90% 90% 90% 90% 90%
36 6 * 6 T 36 36 ¥
A4
mg g mg g mg mg mg mg
=3
RBH R <5% 10% 10% 10% 10% 10% 10% 10%
[0257]  ASSEJtE ) R A IHT R BE DNA $ 4 HTAM B Cell Technology /7] s4b2% Kk ik

FIBAR L ALY (PS—atto) M H Lumigen AH . AR E (staurosporine) I H 3
Sigma 227, QuantaBlu M HZEE Thermo AH]. — FAAAEZ 2 (Curcumin) I HEH
Cayman 24 w) o HARTEF HH AL G E B SR A TR 2w fE k.
A SE ) R ) 22 DhBe AL 73 3, 4 Berthold Technologies 24 m) 4/ [
Mithras LB940,
DL E BT B AN A A o BH R0 St 7 3K, A2 i S 6 T AR AR 8 s 1) 3 38 1
RN R, EAN S AR AL B AE R AT 32 T, 1 m] DR H A - scadE A i, X 48 g
R AR AR A A i B R RS L

[0258]

[0259]

20
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