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34 n Frb 7 4B G HOR Boh B B Al X 4
SHOSRAMERE H BT I A B 2 —,
R FEOk e 2 (L A2k R B M (misonidazole,
Mis) J2 X}k S 4006 i A RE 51 A s
e PR b & Bk B OB (Tet) S 88 10 7 th
H— R BAER D, A MEE Mis f] Tet
Y KRG M DNA B R R & 5
9p- AN

H#®5HE

MR H DNA BiRic AT BAR
Hiw L7712 #0872 F RPMI-1640 ¥ 3k
(& 20%3E R 15 5 fn ). 0 ALHITAR
1.85%10* Bq/ml 37°C{{i5 2-4 h, AT ¥ 4
Ma#E 76 *H BB FE M rh 4k 8478 1 h.

#¥  Mis £ 3 E Roche FRA T &,
W6 A1 A T RPMI-1640 3546 R 10 mM,
Tet B2 FISE TR &M, ZAiE>98%, Rl2M
HCL Y Tet 2 ER2EVARK, PH 7.

BREKRHE Ko2mlfpiiaaERk B T8
N, BN, HAEEERE L 0.5cm LEA 4
FE>99.99% ) No( ERIMEL I ), JE
71 1 kg/cm?, i ft 1.5-2.5 1/min, ;@ N, 30 min
JE R P R ZE S B R AT R A

My N, iSSP NE 30 min {1y
MNEZ W E KRB, 7EHE *°Coy i 40 cm &b
FE 4t 10-40 Gy, FE R 3.26-3.48 Gy/min,

EEBRAEHABEDE BEIEC R W
fa BTk Ak, HRO0.2ml 40fg B &
(4-8 x 10° A4l TR &, JnA 1 ml
TR tEE e R (30 mM NaOH; 10 mM Na,HPO,;
150 mM NaCl, pH>12). {##HjEiARE, DNA
ffi%k, Jm34mMHCI 1ml i, AR
f#f DNA By i 80 Wk g Fr B, /i 0.5% SDS
2mlR5fE, A HARKR, WNgk DNA, H
43 BI7E 60 1 80°C {7k F] 125 mM #1 250 mM
BEER B bR (pH 6.9) PRl 5, M4k DNA,

Pe B 7% 0.2ml 5 1 N HC1 0.1 ml BKidEN
$5 7% (PPO 4 g; POPOP (.2g; 2 _FiZ 8k 350
ml; T HZE 650 ml) 8§ ml i 4, J§ TRI-
CARB 460 CD 5t FJ-353 % A3 % {3 M 7= cpm.,
THEI4E cpm 58 4k cpm BRI TSI,
B dsDNA Y%, Pljfb#fE DNA HigEHTS (ssb)
HAE L.,

®R5

FH 5B MRS Mt DNA G EHT B
HE N.(>99.99%) KBS & 4. F§ BNE-32
Bl S PR EBE N, JFEH5 E (p0.) B &
k. FE20CHEN, 10min f5, pO, B 170 mm
Hg F B¢ %Z 30 mm Hg, %t K@ N, i [a] =&
60 min, pO, R4S TR, KK BIRRE
TADWE LT N, BEX P4, iR O, &
BT 100ppm, 5 RERFHE BN, F
dsDNA% % 83+£6%, 5XR(B4L5%) LB E
ER AAWmLREPMER N, fi5HEAE
¥7E 98 % LA k. BB N, X400 iE 71 B DNA
BT B R,

MTEFERRALL TR Y ZBEHE,
dsDNA 9% #158 i 5t 71 51 (0-40 Gy) MR
SHERDOE L), FHERE, FE&%H6T
dsDNAY THREEHSTRELE. F8ERE
dsDNA % ( F ) 58 433 & (D )[R B 2% 5 )3 5
f&hylog F=-0,01357D~0.1108, #HXE¥
I -0.9995 G E RS log F= —0.004385
-0.09328, ry—0.9802, MWL BHRME
Z IhS S M5REE(OER) A 3.1, FREREHA,
EEE M E RIS, DNA ssb ¥ 5855 &
1ELL, FHHE S DNA ssb 2k ' HATRY 3.1
&, #5353k OER {H(3.0) P REEK,

Mis #1 Tet 34 B J5 L 7712 43 s DNA ssb
EREKE ¥ale & TF A& 10 mM Mis 5
25 uM Tet iR, EZEIR (15-20°C) # N,
30 min f5 M At, FHoar B i B dsSDNA YR (L,
&1 BRMis EHEMBRAL T REERR
[} . Mis B INBRE 5T ssb &, A5 N
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Fig 1. Effects of y-irradiation on dsDNA?Y% of
L7712 cells In air (o) or N, (@) and in the presence
of misonidazole under anoxic ( x) or aerobic (m)
conditions,

logF=~0.01162D~0.1141, r 3 -0.9961.

MEBEERERRRMHEILSARASHARE
&,EAKFEN log F= ~0.01383 D-0.1184,
T h—-0.9974, L Mis B[R4 5 5 Sl E IR
SERXKFRZ A 10 mM Mis 358 bt (ER)

F 2.6, VALGERELH, Mis ik A i
DNA F e 8 8 fEF, DNA ssb B2 45

PR AT 2.6 £, B Tet HHERBRER F
DNA ssb G M, HA & & 5 L Tet & 22
B fE 4k dSDNA X BT REZFR (R 1),

Mis 3 i S 40 DNA 47 075 e 8544 1 %
ERSHRBERTRMEFR®, ERIRK
#-F Mis kLB HT Rk A 4ifig dsDNAY £ 8
FEEA, BOTIND Mis ik E R J5 ssb B R
2 5RSMTRERESR, A2 Mis KEHE
{EFFTRE S 2R DNA 457 {57,

Mis 1 Tet 3f DNA sshEER KN T8
M EHBFTAS HyEEh, 37CRIE
AR [R] 5 3 g dsDNA % ey 40 (7 2 ). 1R4E
Tab 2.
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Tab 1. Effect of tetrandrine on dsDNAY; after
irradiation of cells. Number of experiments in
parentheses, X+ SD,

Gas Tet 5 Gy 20 Gy 40 Gy

ouM 6513(6) 41+5(6) 22+2(6)

Al
T 45uM  67+3(4) 43+4(4)  —
ouM 69+£4(6) 53+3(6)

N, 25uM  —— 6545(68) 53+5(6)
60uM  ——  ——  5243(5)

DNA ssb ¢ OER 1 ER {4 7] 4754 SRS ssb
BR Mis Bt EHER 1.16 1%, [Hik Mis i
THEBE46.4GY H W 57 F WE 400Gy iy
dsDNA % 31T Hh 3R,

HHEIBS 40 Gy J5, dsDNA % 5 {7 IR i A]
Binvaigin, fRIR 120 min B#E BATKE,
fRiR 30 min §7 DNAssb @Rk, HF
W8, 2HRBYIARZNER N, Mis g B
J& dsDNA % thBE fR IR (Rl ZE R 1T fm, 1B
RERARARKTEEA. R 5 30min i
BEHEERTHR 18% (% 2), {8 120min jF ssb {5
BB ESE, Fik Mis 35 e g 5
8P AR R 38 o B SR ST 4Bl DNA ssb
X, MATMEFESHFERREEIU LA
DNA #if5, MTImEE #3) 1 % % 1k,
Fielden® 2§ 7 E. coli th M H] KL R,

Tet Xf DNA ssb E#HH B 1 W §l {EMH
(& 2), fRi5 120 min &) 2] 4 B ¥ N RYE
40%(3 3 ), RRAIBE M &R E LM R,
RNIRIE Tet FEST S ssb BHMFILK,
MR Tet £ 5 HBAHEERNTE.

Relative dSDNA % and rejoining ratio of cells irradiated 40 Gy in air or 4.4 Gy under hypoxia in

the presence of 10 mM Mis. Number of experiments in parentheses, X+SD. *p>>0.05 ***p<0.01.

Time Relative dsDNAY% Rejoining ratio(%)
(min) 0,+ 40 Gy N, + Mis+ 46.4 Gy 0,+40Gy N, + Mis + 46,4 Gy
0 34+£5(8)" 34+3(6)" -_— —_—
15 68+ 3(7) 52
30 82+5(12)*** T0+£5(6)*** 73 55
60 91+412>* 90+7(6)* 86 85

120 98+5(100°

95+11(6)* 96 93
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Tab 3.

Relative dASDNA % and rejoining ratio of cells irradiated without (A), before (B) and after (C)

tetrandrine treatment. Number of experiments in parentheses. X +SD,

Time Relative dsDNAY; Rejoim'ng ratio
(min) A B A B C
0 34+5(8) 34+5(8) 3445(8) —_— —_— —_
60 91+3(8) 78+5(8) 77+8(8) 86 67 65
120 97 +4(8) 72+4(8) 72+5(8) 96 58 57
B vs C: p>0,05. A vs B orC: p<0.01,
1007
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Fig 2. Rejoining of radiation-induced DNA single
strand breaks in the cells untreated (®) or treated
(o) with 10 mM misonidazole, and effects of tet-
randrine 25 pM on rejoining of DNA single strand
breaks in L 7712 cells before ( x ) or after (m) ir-
radiation.

Tet 3¢ L7712 48 H1 DNA 4 R fa UDS &%
I Tet X} L7712 #hffa DNA &k R H REH
HIfER (& 4) . HIHICHITAR £ A ED,,
J30.2uM, BS180FIA & E & W V%
Bk, 45uM Tet JF-ffi DNA G & il. A
TiRIAERS Tet Ml ssb B RE, XN
£277 Tet X UDS Ry, FIEENR 50 mM 40 i)
DNA &k, M4 90%, B4t 40 Gy K4
5 [*HJTdR 3.7 x 10* Bq/ml 37°C {RiE 60 min

Tab 4. Influence of tetrandrine on DNA synthe-
sis in L 7712 cells. n=3. x4+ SD,
Tetrandrine cpm/1 x 10%cells Inhibition
0 51596 +4333
0.5pM 19843+ 2059 65%
2 uM 6347+ 907 88%
10 pM 2135+412 96%
25 pM 1081+119 989%
567+174 99%

45 uM

10 20 0 40 50
Tetrandrine (pM)

Fig 3. Effect of tetrandrine on unscheduled DNA
synthesis after 40 Gy irradiation ( ® ). DNA synthe-
sis was inhibited by~90% with 50 mM hydroxy-
urea, ( 0 ) control cells. n=6. X+ SD,

JE AL i et cpm, 455 Tet 4k B ISR
AT A X R4, *HITAR £ \ BB ER D,
BLAA Tet XA PR IKIMBIKIAR 38 4 DNA &%
WEMHER, HitERBRHHNSBES AR
Z2{E HUDS 88 43, B 3 FoRBE Tet ¥k B
fn,UDS £ N\ & #/>, Tet 5 uM¥) UDS fipshi] &
Jy81.4%, 25uM NN 2 98.7%.

H3 L R] I8 Tet % DNA ssb S # {58 Minkk
BEHEMHER, XFHES RS eER
ax.
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EFFECTS OF MISONIDAZOLE AND TETRANDRINE ON PRODUC-
TION AND REPAIR OF RADIATION-INDUCED DNA DAMAGE

IN L7712 CELLS

LIU Nan, ZHENG Xiu-long

ABSTRACT Using the modified method of
hydroxyapatite centrifugation, we studied the
effects of misonidazole (Mis) and tetrandrine
(Tet) on the production and repair of DNA
single strand breaks (ssb) induced by irradia-
tion in cultured murine L 7712 cells.

DNA ssb increased linealy with the dose
(0-40 Gy) of y-ray irradiation. The production
of DNA ssb in the presence of O, was 3.1 times
as that under hypoxia (oXygen enhancement
ratio=3,1). Mis selectively increased the pro=
duction of ssb in cells irradiated in hypoxia
(enhancememt ratio = 2,6 for 10 mM Mis), but
had no effect on that of those supplied with O,:
Tet did not influence the yields of DNA ssb in

* * *
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either case.

The DNA ssb caused by irradiation under
hypoxia in the presence of 10 mM Mis was
rejoined and the extent of rejoining 120 min
after incubation was similar to that with O,.
But the kinetics was significantly different. Tet
inhibited the rejoining of DNA ssb, no matter
when the irradiation was applied. There were
only 57% ssb that could be rejoined 120 min
after incubation. The inhibition of UDS and
DNA synthesis by Tet was also seen.

KEY WORDS misonidazole; radiation-sensi-
tizing agents; tetrandrine; DNA damage;
DNA repair; anoxia; leukemia L 7712 cells
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