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9 DNA T 24 680 B R 018 SIREE T X —A SR IEIE.
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DNA 4 T WK BN RS RERM T W E BEEE 2 —, SHORREEONER 5 3
R E 4 B E M0 ISR T W RS A S B B BT DNA T 507 60 240 i R oh i
A % RS B a ik o 1979 4 Bradley 1 Kohn %% B T #09) DNA MGEM7 2080 Bt I8 , 3¢
EMET /AR L1210 ML X RIES S, DNA WEERT 5 S5 45 R 3% R, 1980 4 Weibezahn
FABL B BRE T Hh B & B V-79 i DNA SUEEKF VB R0 5h 2 ), ERM kLB X 7 & 9]
o BMZERBESTEBEEAT v 4&5/E DNA BERRREBEOLM L O RRE M7 &
B, HRESTBR 4¢3t Bradley Fi Kohn ByJ5 B i T Bt 440 T IRIERY I, 5 T SLROE & 14,
3R P (AN 2 0 W 2L 3 i A RO S 45 B M, Y v 4R3I E & B 5P ML 41 i (CHO 4
M) R/ R M 19 DNA XTGEHT 34 % B B 8259617 T 0 4R

iy

1. 4hf DNA BiRiC L

(1) CHO fBi7ES 10- %/ 7R Eagle [RIF IRk AP 3 R NS BE 3 I, IR AT 20 /M H5 40T 53
Bk g A 0.3 nCi/ml g "H-TdR (LU 25C1/ mM) ST RS B RAL E AR IR a1 E
FRIZEHR R AR A & 0,250 BRE B gAY Hank's {0 37°C /H {L 1~2 min, X5 MBS
A B R SRR, SRS 2x10° MM, FEUKERBE /N E RS .

(2) BHMBEH Eagle RIFHMMNRBRERbL, SRERERRBEETIE W9 kg
HEEAE WA & 7x10° MEZAEIR, WA *H-TdR(ELRUH # 25Ci/mM) f# 5 0.5 uCi/ml, F
37 CHRFHRIE 1/, S MHERA 14 x10° MM F vk shCE 30min J5 FUH
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2. Ry
£ 0~4 CH *Coy MR 4, M4 CHO MiapFERLN 1714.56~1677.46 R/min, B4t
AR R R4 1438.38~1407.46 R/min, HEEIEEL0 30 om, BFMAE 0~4C #
FiEW.

3. DNATN B R R .

(1) RBERE HEBRRL. MILIEE, E3 R MKERAR. RIREE LS Seitz K440
Jo R IRAR GRE AR B ) AR < F0 B e L W A% [ 13 9 38 40, R L AR MO BL R AN B 1 79 72 5 0 25mm,
A= HERELINNETREXHB s EREE, BANRAGHEAELNBRIFEHR, ATHIL
BiRERE, ERISHEEEEN-ARORZHRE, BELENGEERBESHKZE, &}
THSIHMNERRE ST EN RS WERHEE.

(2) & BHEEREER 20mm 772 5um BRI R EZHRIAEBR(EE EY T VIR
) b, RRER A B 2h /K 42 Wbk (1000 ml 7K rh 4 NaCl 8g, KC10. 2g, KH,PO, 0.2g, Na,HPO,-
12H,0 2.9g.pH J7.6) Mk 2 IR, B K 5ml, R FZRMA 10ml j5 ¥ (2M NaCl, 0.02M EDTA
4k, 1%TritonX — 100, F§ 4N NaOH i pH Z 8.8) 54 Ak 2min, SZhiEHRERAKE
TIBEE, 3£ 10min £4, BHARERENRGFE L, {8 Triton X-100 3REHN 3%, Sl
R4y 20min,

(3) BL&Es ZEARLGENHEE, BEABGREREHEED, J9E DNA X5 FRIEE
H %, Bin A 6ml BERKI0.05M Tris,0.05M H &R, 0.025M EDTA — 4, % & E0WH
E (PronaseE,Merck)2mg/ml, F§ 4N NaOH i pH = 9.6], F 37 CHRE&E 1 /M, BFIEDHEN
EREREERESEE, HRELE—E.

(4) PEBE FH 20 ml gLR7K (0.05M Tris,0.05M H &R, 0.025M EDTA — 4y, 2%SDS,
Al 4N NaOH i pH % 9.6) ¥:fii 4~5 /NBF, Fia 4~5ml/h, 3% R %,

(5) ®EMHFHE MNEhEHIEE, A 15ml0.4N NaOH R Lk kil ¥ HE, HE
SR e S R R A R AT, RIS

(6) M ek FIEBEBANGEOR B, A 0.4m10.44N HCl, F 70°C/Kf% 30min, RF
M 2.5ml 0, 4N NaOH th 1, K E 30min,

(7) #4HHAZE K ERKEN R E B B,
pH 9.6 Befiiik, NaOH B AR K/, 4817
RS, #HE0.5ml §ijE, m 7ml [J#H#& (PPO 2g,
POPOP 0.02g, %% 328, —HI¥ 154ml, —HAH
154ml, 57K Z 82 136ml, JKEE & 3.9 ml, T4 R4,
WA NIR T L3 BB . :

®) R4 H VUBRBER OB EK
SFERBESB(FRAE L DNA BE )R EDNA
WHHHOBRE, RBRE/D, BHYEL
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TR (o) AP C, Jyoml BLERKME B4 #; C.2 20ml

B 1 CHO Zljs DNATUIf 2ol i iz,  DPHO.6 PEMLARA BB ¥ Cy 25 15 ml NaOH i



1 FIMILIB A v SR 3R a AL s A DNA g B 1 & # 53
BB HE s C,y2.oml R KME R B K 5 1 CHO IS {RiB 30min i E DNA
Sk BREE%)

4. WEBHHEFZFHRN 0 rad { 10 Krad 10 Kradjju{%iu% 30min
B ER A LERTT 37°C KE ¢ ] _3785 l 53 62 ‘" 76.91 T
IR 30min, W Z HWHES HS5 R ETLb T s e e s
N 91.49 | 56.80 | 70.16
%, B RS B .
93.81 ! 57.36 ' 80.30
5Ly R 92,87 ) 53,60 [ 73.53
94,10 ’ 58,01 \ 71.37
1 Cfoﬂﬂﬂ ?NA ﬂiﬁﬁ;‘é} 91,41 } 41,71 l 79.43
CHOHjaZ A EFMBrv & BH B K £ CXesEe . sz T T 7s.28
DNA 3% B3 34 1~10krad JEE R BE%E B 5 5 SE+0,97 | +2.48 +1,73

B INTIME K, B L DNA B R(Y) KXt
HEES5REHFEX) 2B RN £ % &R,
(LE 1), H 35 . 1001gY=~-4.2705-
0.00236X, MHXFEH: r=-0.9942,

2. CHO 4ja DNA R iEm O EE

CHO #ja £ 10 krad y 2 FBE ET 37°CH
& 30min, F#:1) K I DNA 28 3%, 51490 & &
FH 53.52+2.48 RS E 75.28+ 1.73%,
MAELE P<0.01, ZIFEREFBE, % B
Wi THUDNA FEE LA, (AE1).

3. HRABREMAE DNA Bk H R

b2 y K ERSNRES R/NRE A
o DNA WHEHT 2436478 W, AE 2 TUIE S
M 5~30krad Yo B N B & R ST R = 09 i, B

b DNA 78 R ¥l (%, U £ DNA & R -

(YY) BIAE A BXOER, SEXRER
. EASFES 10018Y = — 4.1765~0.002174
X, HXR%r = ~-0.9893,

4. DR B4 DNA NEH NG
g

%2 H/PNRE AL 10Krad S B T
37°CH-18 30min, DNA I 45N S E 5 E K%
R ARURANL - DNA 734 64.01+2.20%
Eux R 4HIY 47.38+2.68%, $2E T 16.63%.,
P<0.01, ZFIEFDRE, XM CHO Al k
e 45 R — B0 FHIKIE R v 51412 DNA
BUEWT B2 BB 5 810,

BEDNAZBIR(%)
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B R Ckrad)
B.2 B4l DNA IR0 LIS

£ 2 JRBRAKRASER 30min WERBEY)
0 rad E 10 Krad 10 Kradjjif£530 min
o 80, 38— i 53» 7 55,01
86, 17 ﬂ 46.37 67.89
90,13 ‘ 42,60 68,97
- ;;5;; ’ i 56.1*6- l 768.09
7 9I777 ‘ 4656 ‘ , 7 62,41
h 799.-5—8 _‘N_ 38;82_ : 6169
£ éf;77'_"(' 47,38 64,01
SE+2,97 +2,68 +2,20
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(1) i 0 B RR AL Lo AR T DNA SUBEMT R B T5 % 1, XA TR A2 X
DNA B RERH R4 EW, HegtEES F&E, ERESFNELZHON, RIEEXTAR M, &
BlZRRGWS FRANE AN YAE DNA B U RE 7. MAERES LR, RE
REHE, RIEGTHE, REEFELS ERREUSEENRHOT RS F R RMNEFT
Bradley f0 Kohn {751, BUETXANFHENER. BES. BROIRLEELAEG, SHELAE
HIBRERAT R RIEE, E—ILRMBPHERR-RSHE, HREHERrWERRBE, 48
THRERE.EZETIRNESEMTEE. ROBEFENFRFENEEESBRER R
MAEDRAFHZ) RE#A OV HESEABHTAR, NHEEENER, BHit, LREART E R
SEMT RO EFRE L. NE 1 7 AL X e B4R R ST 3E 1krad, 10 HREEREE
BEBARE 2 Dk I SR B0 ) R 5y 25~50krad!*®), PULARBRERBHEE O R o HATH
T3 R 5 Bradley fii Kohn gyJy s g il 1), Tl & ML X KA H i,

ASL BT AR B AR CHO Aila %, XRMEJM *H-TdR 5& HMARENN @ 5
1/NBE, TS CHO M fRIE AR (A1 20 /N, RIBEERFHEHIE, BT HERSHERGXE R
BHRE, WERTRSWBMAK, BERNNERLET, FrERTRER.

(2) ¥GE 1 g R HRIMEE 30krad, 3 S5E 2 WFIRINRMELL, RIEMTRMY, 7
CHO 48 /jz DNA F- 40 fa DNA 7£52 iR /G 7 A WM LR Z G, RS SuRiEnE
PEEZ ST HEE, ARES N DNA W Z4HXE 5 R R .

CB) RTHAS WA DNA RENNETHRM A E L ERFEE F18 F
Dugle % [°1 ] it M REAE 2 BE VB RS o LR FE 8% X BT 2% 10~50krad [RATEG € ) V-79 4B A R
HEWLZE B N Sy E £, Lehmann & U1 [R5 BE AR /N E LW SR AT A AR 22 2] 2 JRAT 7] 12
F 20krad i, FR/ERIBREM BT R E R, ML & T 20krad iY, AT MEBEE I R
Corry % U1 RI#E7E CHO 48 i hilf B WM B4GEMS & 4%, Lehmann & UV ERBBCE T WA,
WAL v 4R IERR K A A 4 40E th i) DNA SUGERT SR FLUME R #. Weibezahn & () BT Ik
EBAERECR V-79 Ak DNA R RS EE K. KINWTEIERT @ EE&IME R
CHO % i ip 576 24 i B B 40 i v DNA IR G607 BER R B 15 3 80, J9iBSirSuamia DNA Wi
Oy BRT LATE B0 R PR T N — LR

(4) DNA 5 987 BP0 B % 2 B IR 5 DNA EEI T, MINENNNOERNIKRE & £ "
Ho HATMHXBRELIEY DNA BENANERAZLABTER, BERK, BAEHED., FELK
FRBIDHEFOZWE, HARKEIRARDPECFENERLNT, KTXIMHAREE
FERRE P, EXRFBHARA THERSEZERSEC, BEEHBALKE BN ERREM,
TERFETET (IR B R t, Bk, 7E 10krad FRAT TS DNA Ui BT 58 & A4 5 422 T LUE 0.

(5) XA AT LLARMNG FRKE LB R0 REBERE, AT UARENE
S 05 P AIAB G, R T BUB R RERIFA.
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THE DETECTION OF yY-RAY INDUCED DNA DOUBLE
STRAND BREAKS AND THEIR REJOINING IN
MAMMALIAN CELLS BY MEMBRANE
FILTRATION METHCD

Xija Shouxuan Xu Huiying Zhang Yangpei Huang Sumin Fan Guocai
(Institute of Radiation Medicine, Academy of Military Medical Sciences)

ABSTRACT The membrane filtration method of Bradley and Kohn was improved and used to
detect the double strand breaks of DNA in irradiated Chinese hamster ovary cells and mouse bone
marrow cells. The percentage of DNA retained on the membrane was inversely proportional to the
radiation dose. The method had good reproducibility and was more simple and more sensitive than
the classic neutral sucrose gradient centrifugation method. By this method the rejoining of double
strand breaks could also be observed in both types of cells. The results provided an additional
evidence that the double strand breaks could be repaired in mammalian cells.

KEY WORDS DNA Damage; DNA Repair; DNA Double strand breaks; Membrane filtration
method. '



