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BERREE. EREV: 9k DNAGRURGRESHREEMERR, NREKZKEEE MK L,
A SNSRIy 3.0, 3T 3 MM E MR L RBHAST @ A8 101/ 137, ZH &4 Z B
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VLA K SRR i DNA fFiE 45 e 4547 (FADU U1 R4 (e, Pul A REUEE R A, T
F OB AL R ARIC R DNA 0 U 5 B S B ST o0 S M A SR 40k DNA (i3,
HETFIE R DNA > F 7RG i N fgle U 5 DNA SRR HRIELL, B RXEE DNA
(dsDNA) 55 {k. Z 58 (EB) 25 & 5 2 Y WUR ™1 P= A5 3, 18 53 W 2 AR A 5% e 553 2 BV AT R e 7% B dsDNA
BB SKATHIE Birnboimt 1 I; Thierry'™ % NRERITHE, HEAT W E5MHU Mg LT
FADU i, 8N FIF &SR E 4 DNA Srsd R BB,
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(1) &K # HEWI. 0.83%NH,CI 5 1.03%Tris -HCL iz i FARTH: 9: LI EV/V)e BRI .
137 mmol-dm~°NacCl, 5 mmol-dm~KCl, (.8 mmol.dm-* MgSO,, 8.5 mmol-dm~*Na,HPO, f1 5m
mol-dm~3 %245, pH N 7.4 X M: 4.5 mol-dm=® g 2,10 mmol.dm~*NaOH, 2.5 mmol-dm-3
IREZBMNZEK 0.1% SDS, iEHN: 4 0.2mol-dm™® NaOH {5 I, #X# V. lmol.dm™?
BT BHE & 14 mmol.dm™® {55 3L 2,78, B V. 1.3 ug/ml i EB J% 13.3 mmol-dm™*NaOH,
(2) fap  NRUB/KERRE M B LS Log, 2800 R 615 aifi  NRURES R BERh s 1. Befhs~7d
JERERRK, 0.5~2.0ml J/KAIN 10 ml 7% 1 4 4°CEFR 10 min, ARJF 00 1000 rpm, {5

F bR, EREBRSKERSELE, BARIETRERIN. MWK 1~2x10"/ml, kK
BREH.

3T 3 MfinT DMEM B53505 (% 20 NFiE) r, 72 37°C, 5% CO, L F T8 R A R,
2~3 RER—R. BEFFRBER, DER TERBPRBRERLARERT, flk 5~10x10°
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HES A LB T 99.99% KIS, 354 45 min Bl b, BRARBASK RS K.

(4) B4 &4 B, 3T3 MRS H MRS ESH 25 mmol-dm=2 Hepes 3% % ik 1
B NEBER A HATIRS . .

(5) DNA & # 247 45 4 | ﬂug Birnboim®! 1 Thierry[“.%;AZii%a{j FADU Fik, & &%
BT T B .

B-HELRT, P&B:ﬁ%,aﬁ3~4A¥n%°m%u&I¢m,%Tﬁ%%ﬁm

CSF-1 A RIBE J BE sk AL 40 DNA (B F Y, ROTER T ERBEHRE. SERM Bk
W R ¥ % 0.2 ml, TW*@mﬁmmmsﬁ%@mﬁ&%@ﬁ“@%mo%E%T\PWB
S4B TR B R,
. P BRENANBEN0.2ml, FEykKEMNAEM 30 min, {f DNA % Ao M@E. & £I/N
G (0.5—3.0 Gy) i 7= 4 ) DNA HTBN, MEHREEN 16°C/RE P44 {EM 60 min,
FEWRES PR ESBEMSRTEDES, Mad DNA BRIIIRG. MR BV &
iﬂﬁ,%%PUWmMNSFﬁF FEROKKBH, MEEENL.5ml, 4~10C &4 FFRE
KR .

T4 S%hEm vV, BMERT, R P 4, DNA k&Mt

B4, PN 0.2ml 5774 5 37 6) (300 mA)1.5 min, % IR F i E 45 min, i DNA 4
TR BHRKIMZKV W, RS, K5 HITACHI M 850 @iﬂ%\xﬁzw L 525 nm g
Wk, 600nm HRalye, MBS NIRE,

(6) 33 @ T, PABELSNMBEHERBRET, PHBJF, &ﬁu>ﬁfniwu%
DNA 945k (dsDNA %),

78 dsDNA % (D) = (P— B) /(T - B) X 100% ALY
73‘_] #¢ 8 Birnboim 3 I ( 2 )ﬂ'ﬁ Qo fH: :
Qo =100 % (lgD.~ IgD;) ' (2)

D, 71 D, 43I %48 2 HET AR dsDNA Y%,
ERBE dsDNA % (D)2 Qo {H #1772~ DNA {758 E, fT Qo & EmHE?IJJAZIHJ YHR
FRIRMEX R, MR Q 61 iR DNA 05 55 8 1035 R,
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1. “Coy MG L., MMS 3T 3 AMDNA SH RN ABMNLE :

R LR RAE RS v RBSE, R SDNA WREARKMMTTND. Q HEHR2H
HREFWSREXR, Ly, 8% 3T 3 Amiunos B B A R R b <r> 5 Bl J9.0.9957 F1
0.9920, XD, .
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FHBEWE2), ~ '

RES AR BB R BTARE N, MRE—BENEEREARA.

WL K DNA R 1Al R 4278 K36 R i ¥ /B e B koK 16 30 min, F B 15C K%
60 min), FAZHURILIIE 0.5 Gy B4TF7T 5 DNA S 5HRE5(E 3 ), 48X R 0.9998,
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Fig 1. Dose-response curve of DNA strand breaks in y~irradiated 3T 3 cells (a) and Ly, cells
suspensions, * ) :
* Each point represents the mean+SD of quadruplicate determination in 2-3 experiments,
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Fig 2., Effects of cell concentrations on the Qp values related to irradiation doses,
(a)y 3T3 cells; O5x10°% cells/ml, @10¢ cells/ml,
. (b) Ly, celis; @10°¢ cells/ml, Q2 x 10%cells/ml.
Each point represents the mean+SD of quadruplicate determinations in 2-3 expetiments,
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Fig 3, Dose-response curves of DNA strand Fig 4, Effect of yQirradiation on the Qp

breaks in y~irradiated 3 T3 cells
suspension, ’

Each point represents the mean +SD of

quadruplicate determinations in 2-3

experiments,

2. QURHIENE L MM DNA 558 260 R0

(1)

L. o DNA & B 8 ¢ 32 7% 1L (OER)

~

values of L, ,cells in air (@)

or N,(O).

Each point represents the mena+SD of
quadruplicate determinations in 2-3
experiments,
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Fig 5. Effect of oxygen on the induction of DNA Fig 6. Effect of y-irradiation on the Qp values
strand breaks in irradiated 3 T3 cells ) of cultured 3T3 cells in air
suspension, ° . (@)or N, (O).
@ in air, Q in N,, ' | o ' Each point represents the mean +SD of
Each point represents the mean +SD of qua- quadruplicate determinations in 2-3
draplicate determinations in 2-3 experiments. experiments,

REEAFTRR: Qo=2.0429 X +1.4286, X REME, 1=0.9957, HEMIH, Q=0.6779X+
0.4867, £=0.9962, PIFI%RHZ4AIRATLES Lors, 00 OER {835 3.0 JLE 4), 3183 & 7 #n
HLESAR ST 4 DNA SRR, X S5A % BEHOREET. XHEOYRRERKE B
B Loqi, 402 EG OER (52 3.09, XEAXEREA—K, W5 FADU EEE NG REAR
LR, : °

(2) 3T 34042 DNA 447 fL6y OER 44 53T 3 MBERFER I MBAZE ®a < R
BB BT gk 1 B U3 05 72 Qo =2.536X+0.632, r=0.9988, HSHMHH Qo=
1.848X+0.9067, r=0.9970, X OER iy 1.37(E 5), X5 kiR Lypu, 2008 B SCRRIRII A B
Hs OER {1 3.0 24 A, |
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Fig 7. Rejoining of DNA strand breaks in Fig 8. DNA strand breaks induced in 3T 3
cultured 3 T 3 cells incubated at 37°C cells treated with 1m mol.-dm-? DTT by
under oxic (——) or hypoxic (---) y~irradiation in air (@) or in N,
condition, after 30 Gy irradiatoion in (O, ‘
air (@) or in N,(x), Each point represents the mean+SD of
Each point represents the mean+SD of quadruplicate determinations in 2-3
quadruplicate determinations in 2-3 ~ experiments,

experiments,

R 3T 3 NE7E & 20% FA/INF i 75 & 25 mmol.dm=° Hepes [{) DMEM 3% 3% S 26 BE 4=
RREZMGE, BHEAAEERE, DNA AL NEREHPFMAELRES (RE6), =
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%fP Qn—l 386X+O 7619, r=0.9997; ‘;(%DP, Qn—l 371X+1 357, r=0. 9932, Eﬂ%
OER {4 1.01 {5 L7, A1RA

LRGP 3T3 W5 Loy, W02 16 DNA %ﬁ%ﬁ%&é@ OER f# £MRK, ;? E B A

HE, AHTH—-SHY, XUFEEH TN EMRERT #. RET LSS SR

E**mﬂ‘liﬁfj%ﬁf&kr“ﬁﬂ S HRESSP B N 2.576 F01.386; FE R K A4 A Ky 1.848 Fn
13710 BUL, FFAARAHETE, PIRCRAEG RSO MR A A RRE 1.3~1.0 fF, SARETANR
BRI A DNA £El 2R REIRE NN %, RS IR S N I R A AR SR
P 2%,
3. $ %} 3T3 4Hffl DNA B X8 S0 Il .

fMa7s & 25 mmol-dm~*Hepes i) DMEM 3tk ARG B 2R 1<, T 3 % #1 78 vk /K 8 PR ST
30 Gy, F 37TCEIRAFIIAR, MERE dsDNA %, g=EL R 30 Gy RS, DNA % 45 BifRiE
BAERTE D, SRS AT, KBS, BEMIRE 7). 3T34 s & B
JuAR: T o CEFEMZALFT RGN DNA I BGER, BEEGHAHT, Z
FRMA T LR DNA It Bk B 54, HVIRITAIERE dsDNAY Y 100%, #BIHE
fRBA R A E, DNA KA ZE S8, WTF 60 min 514G 3% A4 DNA 4 kB,
ESPEMMIGER QIR 60 min 5, M 0%EGNB LTS ZEIMEUARZE R
60 min {20 fH DNA s SR 5% %EP'QHEF%E s RIRA S TROERES Mk, BB A
30%Z&E%; ZH(RIE 30 min FHFESPEE 30 min, (UF 15X ANE #RRE,

LA GRS R I A ST3 41 DNA £ v, EFHMZ & W HEF
2 A B B 7 80 e T 6 R = W2 DNA SIF5 5 T8, BHEATR % DNA 4,
- BRGUTT B ) DNA 543, 30 45 5 5 U SRNRIE BB AR R M — B, DD 3 AL AR R
MR GIEM, XESTERRRGOELE. MiaiEH OER 7 g% DNA 28107 1, L&
Zi3% 5 Edgren UL M2 I H K (GSH) & B Sk A A BB RERMER,. ERES A
SRR EL G E T REARXDY, PAERREENZIEL 40 GSH, GSH 4L Esk & Ml
i OER {4 {i, 18 37T 3 4Ny 258 GSH & A B sk b T 40 118 o ok IR '
4. ZHRRIBAME (DIT)R] *'Co y k%% 3T3 4l DNA ERAAMEN XA

3T BT T3 M R EH OSH ikl KR, Xk T IDTIT 45T Tk ik, K&TH K&
ERE 3T 3 i A 4 1 mmol -dm~3DTT J 25 mmol-dm~*Hepes 51 20% 7 2& /) & 1 75 B
DMEM 3 3 2 J5 443 3% 0 min, REDHIRFEENKB P ERLES . BEHED Ik Bk
H A 3 DNA SSRGS, TEMASMEE S &% DTT jSx & DNA 4ty 24 % H OER &
TEm, B8 &ERER, BEHELHT, £ DITAEG TS MALSFEKN #Hik: Q=1.097
X+0.910; FEZHEMET, DITREER 3T3 4HaAY Qo=0.588 X~ 0.981, NI# i OER {4
RL9EL, SHEe6ERILEENE, DITRED v 4155 3T3 4 DNA 3. £ %2 K
# 4T 1mmol-dm~* DTT {45 & Jl & 7 2L (DMF) 2y 1.386/1.097 = 1.26; £ Z 5 4 #F T KyDMF =
1.371/0.588~2.33, DTT ﬁzﬁéﬁ#’f\“'ﬂﬁﬁ 3T 3 40fm DNA (R {FHI B B8 T 5 SR Hr
Ry EM, EE OER B & . 88 E AT %ﬁﬂﬁﬁmmm%{t’*%ﬁ%o x5 Edgren' 'R F &
REH BK & BB BRI I AR AT R AR AT R 10— B MENTIE AL 3T 3 MAMIA H K &%
5 VT RE A ke bé .

FRERER, BRNEEAELRENE, BIEMALEEMD CSF-1A E%ﬂ;nw'z B ML RB
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 Birnboin % i 1 74T AR A B (k) DNA $HTEET S, 2L KER, RIVE BlmbOin ?‘lﬂ
Hl. BARB RIS @JU&H@(W’ETE&% Al DNA figheiy, RE—RMA 0.2mlE| Y W,
BROEMIME, HTEBHESMNE, NAKENE Ly, 4k OER {i &5 FEBE RS 25 0 A5 45
SRR TR R AR E IS 3T3 4R 1) OER /R E R A 1.37, :”f—?/TEi%“(&'F%}Jﬂ DTT [ij OER{g
IREE 1.9, LX_EEEE”K’“ Edgren ff GSH & pii B ik fra B4 40 fm 5% ?\ B, Wik, mFEIAN
3T 3 HMIaH IR LB X —RIRIHE, BREF E-Eéé 1’(5/\\u“tﬂﬂ SEEL B B (1B
R i FADU R W] 478, {R7E4% fRR 6 P14 fF 4. ﬂT%&@J&ﬁj“(B‘JF EELE FX &

AP DNA BIIR5RRL,
, $ %£ X ®
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FLUCROMETRIC' ANALYSIS OF DNA UNWINDING
METHOD AND ITS APPLICATION IN THE STUDIES
-OF DNA DAMAGE AND ITS REPAIR

' Zhang Peng and Zhéng Xiulong
(Second Military Medical College, Shanghai)

ABSTRACT In this paper we described a modified fluorometric analysis of
DNA unwindingg method for the detection of DNA strand breaks in cells. Some fac--
tors which might influence the results were also investigated, and the effect of oxygen
on the induction of DNA strand breaks and its repair in vy-irradiated mammalian
cells was observed. It was shown that a liner relationship existed between the dose
and the extent of DNA damage. OER of L,,,, cells was 3.0. while OER of 3T3 cells
were 1.37 and 1.01 under two different irradiation conditions. The differences between
them were an interested and significant question. Incubated at 37°C under- oxic condi-
tion, the hypoxically irradiated 3T3 cells rejoined their strand breaks mote ‘rapidly
and efficiently than the oxically irradiated cells did. Post-irradiation hypof(ia could
inhibit the rejoining of strand breaks in the hypoxically irradiated 3T3 cells.

KEY WORDS Fluorometric analysis of DNA unwinding, Oxygen effect,
DNA strand breaks and its rejoining



