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hHEEREEFIEFRARIERTITERE
S5HitFHEELaeX R
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Rl R =AY A E Filg 201203)
XIS A A R

(B HRZE2RMBSEHEEER _LilE 200032)

WE RN B R R G AR D B K5, &5 DNA #i4h 448 Lo (Topoisomerase Il a,
TOPOIa) [f1KF. H 'Cs y A4t 5 rh g (kv 0k, W0 T /N U 5 A A L 2 40 P A 245
YA BRI LR e CRAN 3 25 (R 5 M LA 200 I ) 25 W A BRIz ] Weestern blot

FI RT-PCR #6300 T & 55 Hela 41 ffdh TOPOITa FRIEHIFEI, tHAFFERI RN . IR RS AR E BNk LA
TOPOIIa #1451 (VP-16) 4| Hela 4 g+ TOPOIla 3514, 1512 Hela 4 Ji 15 22 5 24 YL (AR 43 B - i,
VRS FIHH] TOPOITow i M A0 R/ I B AR 20 B B2 - 45 4208 TOPO 1T o RIE HIARL A2 /N IR 5 5

AT 2253 R OARA T B L2 —

KR DIERG, RO E, iR o

FESES  Q291, Q23, R34

) R B S U 2 5 i s AR P T 1 s
PRERATE T, NATTS2 R U I LR AR /N o SR T,
IRBE /NI s B R R R s s LA, g
Wi 1 FHAA A5 S a8, S s ma L, e e s
Masao Z5UF9Y T MR SRRV, RBLK I v 54k
TSR P SRR P A JVR i 40 o %) A A A 40 P 5 A%
TR ARSI SO0 G4 A E (Down syn-
drome, DS) HIWATH FHEFTHARIN, DS MEEEA
HERE FREES, HERREEh KIS e
SF TSRS £ B 2 v TR IR i RAT T N A
AR I R FRR PRI, TR SN A] . /NSl
RO AT OC o A SC LU AR Ao AN A I B R R
VT /N B AR AT OUI R 2 IR/ FI = B4R
B BRERD XA 225y G R b Gt kA 73 B I 52
M

KTHRG 5 R EAEA S ERIPLH, WD)
510 RMAMMHIR G O RS RN R, 7] 5]
Y EARA B, ABEAZN U, SR B
() PG RS IR S (L AR e, IX 75 22 DNA
RIS 1o (TOPOI) [ 2 51, SCRR[5]HIE

H % ARRERA: (30100037) %)

TOPOI o if AL A, TS g 4 B 38 15 A 3 1
0, FERRERERI FLEH A0 M N AT 22 53 245 5 |k e
CARIIAN B o John'® 255 B, 0176 DNA #i4h 5
AW 10 o0 3 ] 5 RS ok 29 R4 I A AR (AN 53 4
FH L BRATIA I AE B 2548 5 . TOPOIla R IAH R B
PEARAN T B =37 A ] AP AR RSO R . ARSI R
T TOPOMo 215 2 /N7 & HL B AR S 5 | i Ay 22 4y
ZA G ARA T B IHLAZ —

1 MRI5ERE
1.1 78

111 $hR: H20—30 % fi e Lobk4h il 3mL,
FEmbut, W Tl gtk i s Rtk
RIAN G 5

1.12 #afetk HeLa 410 ER, L= K%L, H
7> TOPOo: [ IA KT o

1.1.3 X7 RPMI 1640 53535, 14 [ Gibco 2],
etopeside (VP-16), I H Sigma 2 A, FEHi A
TOPOIla £ 5 BEHLA, FHUN actin 2 i BEHUAIE A

AR B, A 19754 4 R, 2003 4E TR BRI oE A, DRI, A AEY)ZE 0T

WRIR N )5
Weka H 8 I 2005-12-06, &[] 2006-04-07
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Santa Craz A7, LWEFCRIT 1gG W H# 1
AT, HPR FRicAEY) #-brAEy 235000 A 4E
FHEWY T, DAB W H Sigma A F], HeHH
WA [ L 2E T AR A 7R e ey
RO, MRS R b R B 2 P Cs y S
kA, RN 0.93 Gy/min.
1.14 RT-PCR 314 i LA TAMERGRA
EIREd5s
TOPOIlo 5|#): CGTAACAGATTCTGGACCAA
CTTAGGTGGACTAGCATCTGA
CCTGGCATTGCCGACA
TGGGGTGGCTTTTAGGA

Actin 5]4):

1.2 A&

%% . Western blot FIl RT-PCR 3421 45
YEREAT: AN G 37°CR: % 72h,  INAK/KAL 2
RS S W Lo 1 R K S AR N
1.2.1 DR ZRAT R EARKE 9%m  FERGI
W FIFIE A OFEL: BUM 2mL, 4 6 4, 2
Wz 0 GFIEDL 014 0.25. 0.5, 1.0. 2.0Gy
i, WSS SRR . @mRIZL: RN
AE O 24 48, 72h $:5Z 0.5Gy HIMRF, X
RIS E L. @FEFTATIRE A : [/ —AMAESh
FAML oy JUty, 23352 0.5Gy ) 3. 24 1. 0 ¢k it
WD WS, RIS 24h, fn— R S 7 R
Pl % . @BMEUE: R AMEMAEER G,
76 0. 24, 48. 72h 45T 0.5Gy M5, 2 Hl ST 4.
3020 1. 0 CRHRD k. TREHE R N HIR. #RT
5 PHA [1] RPMI1640 R5733%, HRIEEFE, G R
%y Gefr, B U R G RS o3
ZH T, BTE 100 AN RALL L, 2D
AT WA 2. ol Ak e
BAT 47 50k, DECfT 48 ik, i A%
REE Ny 45 Zgetofk. KA BT o W6
G HT.

1.2.2 TOPOIlo #74|5] (VP-16) sH4kmiend €4k
R Beg#e AR VP-16 B I a7 54
H: OFIELL: BUR—AMASNE IR S, F R
BRI VR 9%, Bi9RE 68h, MBI 0
(DMSO). 4. 8. 12. l6umol/L f¥] VP-16, {FH
30min Jii, FRGFREEVEANM 2 R, PN et
PRI AR IR A TR AR EERE 520 72h, FRLEBGRTT 3h N

ANFRKA 22 40 A i 7E 2 24 b 3, ik gy ki
. Gt b g R, @R HRl—AMARSh i
TRl 4 0, RS R AR R TR, R 68
h, M 8umol/L ] VP-16, 1 INa] 4354 0. 15,
30~ 60min, L EHEAEWIRT.

123 Al Z 9 B 42 TOPOlla & ik 497
SEEGAEL R HeLa 41MR, FF4 s 7= 285975,

YA 2 SCRFY) 70 % I, BEALAS A 3 4. (O [A) 2 :
WU FIEA 5Gy, 2S5 04 4. 8. 12, 16h
PR 1 L RNA. @7 2 5l#s2 0 Ohf D,
1. 2. 3. 4. 5Gy &4}, 12h J582EHUE A M RNA.
@WHA: 1Gy B, 22 3. 2. 1. 0k, &
IRIRIRE 12h, d5 5 — G 5 12h $- 00 0 RNA.
H T Western blot £, K 8%SDS-PAGE %
WEAD S, FEEHRO%ES PVDF IR, HHWE
FEREBY P, L2 A TOPOTIo, 2 F Sl vy
ST actin, mRNA JI] RT-PCR ¥:ill, [F4#£M actin
WA, MR IR SEEG 45 5, Western blot 45

F NIH image 3XFFEATAKBES3 0T, I HBO 29K} t
L5673 BT AH 2L - AL A A K2 (TOPO Il o/ Actin)
(2= 5 o

1.2.4 %34t5 TOPOIla 4747 (VP-16) HrFI4E A
SHAR g AR T o B 69 %0k FR A AU T 92 6 45
B A SIS AN R T 2 I R R A S
TOPOo #HIF )W ARV HEAT 1 %, H4[m]—A
AN N 1 I o O o [ 7 B £ T (DCEE O I
3 AL FRAPIRIFRI L AN R A S DA R 4
RS UCEAIRR 24 h, S e — OIS JE SRR,
H137)% 8umol/L ) VP-16, YEH] 30 min J& il 45 He (f
1%, T Gei .

2 #£ER

21 MERBEFSHRBLNRERERS
BRIXAR

211 RBAEFNZHIE @R ERSE TG X AR
AN IR AR T S 4 R AR 1, A 0.25Gy TTHR,
W AR A O A5 Kl 73 2440 B0 o0 R
FTHE (p<0.05); M 0.1Gy JF4fi, B kR (i
ARG ML /R RO BN R BT R (p
<0.05), HLRf 7S 0 S5 g #
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Table 1 Effect of irradiation dose on chromosome number

?g;e Euploid  Hyperdiploid Hypodiploid ~ Aneuploid I:l;:l miyotic f;;z;il o }Ij;;ee;fiploi o
0 85 2 21 23 108 21.30 1.85

0.10 95 10 30 40 135 29.63 7.41?

0.25 56 9 29 38 94 40.439 9.57%

0.50 84 14 28 42 126 33.33@ 11.11@

1.0 107 37 52 89 196 454000 18.88

2.0 100 55 70 125 225 55562 24440

WSignificant differences (p<0.01) between 2Gy and 0.5Gy groups, and between 1Gy and 0.25Gy groups, ®Significant differences
(P <0.05) between the control group, ®Significant differences (p <0.05) between the high dose and low dose groups

2.12 RATETE 54 g BAKECE T AL £ 2

(Al ARSI, FERRIRTE AN 1845 T 0.5Gy

WOy, SRR 2, ARSEAARR OB AR A R
SN R S T (p<0.01), HBEM 5 I 4H 45

PR U W25 TR (p<0.01), (ERER S UL
[ TE 220 (p>0.05) . B G (AR AN} B AE FE T
Jr P S 2L LB T S A 4L S 4

Table 2 Chromosome number of the samples irradiated at different hours after cell culture

Time/h Euploid Hyperdiploid Hypodiploid Aneuploid Z:ltlzl miyotic fr?etfl;lf)i 4% E;rt)eer(ziiploi 4%
Control 85 2 21 23 108 21.30 1.85

0* 101 12 37 49 150 32.67" 8.00"

0** 100 40 61 101 201 50.25(0@0) 19.90V@3)

24 44 15 34 49 93 52,691V 16.130@3)

48 63 16 51 67 130 51.54100) 12.300@6)

72 5 4 3 7 12 58.33(W@O) 33330020

*Just before the irradiation, ** Just after the irradiation; "Significant differences (p<0.01 )between irradiated groups and control
group, @Significant differences (p<0.01) between the groups irradiated before and after cell culture, ®No significant differences

(p>0.05) between the groups irradiated after cell culture

2.1.3 EBAPATRAIR I G I B d e EARIE T ARG
XF [FAMESNEIL, > AEERETS T 0.5Gy
IR TRI B S, T4 R A A 3O I TR A B
Ko, WOASEEG e K BB 3 IR, T AR L R TR
FHRBOAN, HAb S Foe s —3, SR 3,

FRAEAG AR R Sl A PR AT DR 0 2
THir (p<0.05), ARBEFRARARMGT 3 UGBS 2 2Kk
Je RN (p<0.05), B AHARRIEGST 3 K 1K
AR T (p<0.05). Ui A A7 B BE IS
VR IEEN DIV ER 2R
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Table 3 Chromosome number of the samples with different times of 0.SkGy treatment before cell culture
Times  Euploid Hyperdiploid Hypodiploid  Aneuploid Ze(:)ltlzl miyotic aRj:l;f)i A% ﬁ;;i:gifiploi A%
0 80 2 19 21 101 20.79 1.98
1 101 12 37 49 150 32.67" 8.00"
2 105 14 33 47 152 30.92 9.21"
3 97 38 51 89 186 47.850) 20.43

() Significant differences(p<0.05) between the irradiated groups and the 0kGy group, ®Significant differences(p <0.05) between
the 0.5kGy x 2 and 0.5kGy groups, ®Significant differences(p <0.05) between the 0.5kGyx3 and 0.5kGyx2 groups

2.1.4 BATE BT REAT R ERIR 9 Bh [ —
ARSI, 73 5408 70 BRI R 45T 0.5Gy 1)
ANFIEOET s BITAT A BRI AU AN R, oAl
FAtoe 8, Jetidlg Lot b 4P W&

4, B2, ARFEAE AR R SO A5 R AE IR
I IR B TR (p<0.05), 7885 WS URE A 1) G
W25 (p>0.05),

Table 4 Chromosome number of the samples with different times of 0.5kGy treatment after cell culture

Times  Euploid Hyperdiploid Hypodiploid Aneuploid ;F;tlzl miyotic fjeti;ii 4/ % E;;t)eer(ziiploi d/%
0 85 2 21 23 108 21.30 1.85

1 5 2 8 10 15 66.67" 13.330

2 11 11 13 24 35 68.57" 31.431

3 21 8 21 29 50 58.001" 16.00"

4 36 12 37 49 85 57.65" 14.120

) Significant differences(p<0.05) between the irradiated groups and the 0 kGy group

2.2  TOPOIla ##|FIFMEAE LD L EHRR

N EBEN
221 FEzp4

PO AR ARAAER TR 68h T

ANFEFEK VP-16 YER] 30min, SZIG45 R4k 5,
R A A 3R 4 1 750 1 ) R 3, (E R
WL 10umol/L I, Tt EEHIh T4l &, 4
FARID o LA VP-16 [ FEAE FHI B /2 8 umol/L.

Table 5 Effect of VP-16 dose on chromosome number

}):rsneol L Euploid  Hyperdiploid Hypodiploid  Aneuploid ;F;tlzl miyotic aR:etz;lf)i a4/ % E;lt)eertlfiploi d/%
0 82 5 13 18 100 18.00 5.00

4 30 4 11 15 45 33.330 8.890

8 43 14 43 57 100 57.000® 14.00"

10 13 8 10 18 31 58.06 25.80

12 5 3 2 5 10 50.00 30.00

O Significant differences(p<0.05) between the VP-16 treated groups and the control, PSignificant differences(p<0.05) between

8umol/L group and 4umol/L group
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222 BFEECELE Rl AMESNE R 4 0,
HIR 7V 8umol/L () VP-16, A A [F] I Al
FUEAR, IR ST R . A
2R AR 3R PR FH B D) P S R 3 m, (R R4

FHITAIE 60min B, O BEFIH] T 40 Moo 25, A&
WAy3AH . T EL VP-16 0 4% (A4 53 25 1) e HEAE
ZAF R 8 umol/L 30min (LK 6) .

Table 6 Chromosome number of the samples at different times after §umol/L VP-16 treatment

;l';rlrllrel Euploid Hyperdiploid  Hypodiploid  Aneuploid Z;il miyotic i?etfl:lf)i 4/ % E;It)eer(ziiploi d/%
0 82 5 13 18 100 18.00 5.00

15 68 6 12 19 79 24.51 7.59

30 43 14 43 57 108 57.00" 14.00

60 0 0 0 0 0 0 0

(" Significant differences (p<0.05) between the VP-16 treated groups and the control

2.3 FIEEFES I TOPOIla FRiEHI NG

K EA TR, AR5y SR hela 4005,
T4 M 2R 0 IR A e, e DL R FH U ) A
[P ER N L Rt Y OB QR N RN = S N4 M v i =3
IR, S FRARL
23.1 1. 5Gy B4t)E, aflast TOPO Il a &% 69%
7 (1) Westernblot £&5 5. 25 T4 5Gy [,
A PILERET S 0 4. 8. 12, 16h $2HUEE 1, Western
blot R )45 F L 1 JREF T 4h (401 TR AR AR IR,
12h 4 ik, 16h WP, Actin (WLshE
FD) I AXT I, R B2, 3 TOPO Il a
(PRI AE R IS S TR AR AR 25

Oh 4h 8h 12h 16h

_ e TOPOII

L, T E—

Actin

Fig.1 The expression of TOPO Il o at different hours after

5Gy irradiation

(2) RT-PCR 4. T4 5Gy 4, 535
WSS 04 4. 8. 12, 16h $2HU RNA, #5241 H%%
B RNA (4pg) 1F RT-PCR &, 5 it
TOPO Il 5144 81 v Be K& 700 bp, actin 5]
Wi 1 1 BOK Bl 500bp, 45 5 LB 2. FTd 39 1)
P BB K RS S PO K E—3, TOPO 1T o (1)
mRNA 7 4h JF46 N %, 8h A FIHARAK, 12h JF
LRI, W T8 A B TR, Actin y XTI, T
21k

M C Oh 4h 8h 12h 16h

TOPO Il
Actin

Fig.2 mRNA level of TOPOII at different hours after 5 Gy
irradiation

232 RRFEBRAAT TOPOIla #&IA T F
f1 (1) Western blot 55, ARG S 12h
FEMEE T, Western blot fxill, 45 WLIE 3. Bl EGS
FIERIN, ZAZEAR R, W TOPOIla KK E
I FELS ) B () 384 I B T B A . Actin JE B AR
o AT (TOPO Il o/ Actin) 3 #.

TOPO Il a

’ Actin
- i s’

Fig.3 The expression of TOPO Il a after irradiation of differ-
ent doses

(2) RT-PCR 5%, 4574102 05 1. 2. 3. 4.
5Gy &F, MEAHE 12h $EH RNA, &2 HUH R 5
RNA (4pg) E RT-PCR KGl, 55 UL 4. BEIRS
FIE I, TOPO Il o mRNA Fik BB W . Actin
mRNA B A &,
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o524 %

M 0Gy 1Gy 2Gy 3Gy 4Gy 5Gy

TOPO Il a

Actin

Fig.4 mRNA level of TOPO Il a after irradiation of different
doses

233 2 KRBHE RS TOPO Il a 4 & ik#)
%% (1) Western blot Z5 . 1Gy F&F 7514 0. 1,
2 3K, [aIkE 12h, ffa MR 12h SRECE 1,
Western blot £l HoAZ A, 45 5L WL 5. Bl R B
BN, FAATIEWA, KW TOPOIlo Kik#HiE
WRF%, Actin A LR ARLL

Fig.5 The expression of TOPO Il a after 1Gy treatment with
different times of irradiation

(2)RT-PCR %5, 7 1 Gy M5 70514 04 1. 24

3%, [EBEN 12h, ffa—R IS 12h $2H0 RNA,
RT-PCR Fnil| ARk, 25 5 0L P 6., B e 5 B
At BT AR I, W LR IE IR T .

M Ots Its 2ts 3ts

TOPO Il a
Actin

Fig.6 mRNA level of TOPO Il a after 1Gy treatment with
different times of irradiation

2.4 (55 TOPOIle #MFIFIthEMERN B LS
HEBERIDBEFM

HRAE LA L5286 45 5, ARSI a AN R i 22 U/
FIE RS TOPOIa #HIFI K W [ RN 24T T W
o JREMRT TR, ARSI VP-16 $ 52
BRI R AT R B R I AT, S5 R EE 7. B 1.
2 KN VP-16 4, ARIEAEAACR K R R I
BRI I i, (R SRl R I B e, TR
W3 WG, B Ll S a5 e S
Tt R R 3 kR E A I B R .

Table 7 The rate of aneuploid and hyperdiploid under different conditions

Rate of aneuploid / % Rate of hyperdiploid / %
Iradiation times
VP-16 Irradiation Irradiation+VP-16 VP-16 Irradiation Irradiation+VP-16
1 57.00 32.67 36.000 14.00 8.00 16.000
2 57.00 30.92 39.78W 14.00 9.21 20.290
3 57.00 47.85 62.50% 14.00 20.43 32.50?

) Significant differences (p<0.05) between the irradiated groups and VP-16 group, ®Significant differences (p<0.05) between 3

times group and 1 or 2 times group
3 g

Yot fh oy BRI AR IR e 2 —, RT3
ANREAASRIRIBIETT, B UT S 220 X A R
DNA brii 5 5 2 30, AR ACRE DNA drid i)y
AP RS Mo Al e HokuED, LRy
1%, David &I 21 AR A gL ta ik 88% KU T-BF
3, M 90.6% A 1B, TRIE A AR
FAL O, AT S A R, Qe tt AR B

PEEERLRIAT A A SR AE B L PR TR W AR, AR
Sb, Wt icbhm O, SRR R (Ao
By FR) SEMAAE LR T SIE, X REREA
[l 9 4 PN A0 AP S5 1) 2 e J 1, i AA S5
T VA A BT

31 MIEEBEEHIERLSREBERLNE
AT FEAE TR e AR K H b AL, B
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RS N R R A T R AR M R AR AN B KL S A SRR o 19G R 239

ANTIFRIER A, A B AR 700 2 P 389 o W A 8
G RR AR 0.1Gy EECH UL I, EARAH
R ELT) ZE M T Ge v T 3, H ) e 771 e 2 ) 22 S W)
2, BATESGE R R TN o A HER I )X
QAR BOSE RSB0 ORI, 72h RS R0
B, ML A5 AR AR T e FES A0t I A
3, T HAE0 5 RS S R o i STt L W A 8
AR R AAT R R, (AR 25 i T 4L R
WY AR 2200 o AR HE S R SO e AR B H S i 1)
SCR PR BL, BRI R B 0 e AR
H AR SEMA T GE o277 30, (EARE PY LA B S
(FIANH,  AREEAR R SOl A5 AR BAT T W
e FEREREANET T 2 UURAT, A0 24D
e UL LS T IS 498 R AR i Xt
QEARAN I BRI HLAR BN, IR RN
FLIZTf o ST (10 52 Wi Al iy LSS S K

32 MHIEERBEEHIERLSREERLTE
ALY

LEGL O AREEEE 73 B FE A, TOPO 1T o 2 5 B4
o TOPO I o A4 A% Y I 2 11, 18 1 SE R e
FrF 17q21-22. 4K 27.5kb, 4ifdE 4 170 KD.
R A A Mk, JUA A S T R A
PEARE, 7 G2/M HIEAT e 0 8 1 S RN S 1
FEAEFTA 1) TOPO 11 o 73+ # B AT fi A id M, 29 25%
(f] TOPOIla & 1F Ay Yo o 44 ki gl 1y 5z 2 U0,
TOPO I o 38k [R5 — SRR R A IETE, %0 45 AL
TETERS, B — DNA XUE— I PE A5\ DNA 11
FREF 4L, SRJG WAL S DNA BER S 7 st 04
— R AR I B A —l, RiEn—%
DNA BELEWT s T4 A i 8 0, AT KA
gL i it DNAMY,

ASCH VP-16 #5] DNA #3400 T o (35
PE, SRR 220 G BRI BB R (I
# 5. &£ 6), VP-16 (etoposide) ;&iliit5 TOPOII
o /1 DNA JE i DNA-TOPO Il 0-VP-16 =t &),
B3R T TOPO Il o ) DNA T 37 1% #2 D E A FE 45 H)
U2,y DA 8 & R K TOPO I a (1AM,
BATTIN A /N TR 1) P s B 5 5 LS G AR AN 2
AR AEE T DNA #ifh il Mo WG ER, h
U, AN NOWER T /N B R A S AT RE S I DNA
Wb A 1L o (RIE A4k, &5 F T F Ak .

MMz 5Gy HIRSGIE, TOPO Il o HIFRIER XS
M (0Gy) {E 4h COJFEATF%, 12h FEREAK, 16h
EITMEKE, WX actin TBHH B84k, RT-PCR %5
SRR TOPO Il amRNA 7E 4h JF46 T F%, 8h [k 5%

%, 12h RS, BEEZRAE; AR
iR WoR T AN AR RS 12 h, TOPO Il a
(RIS R ARAIG, LTI oA P o 00 1 v 14 00
TAEAS [ RS B I 45 R R, 412 1Gy 1
$J5, TOPO Il o IR AE IR 1 IR IRFRAIG, AKX
BEHER B I, N BRI, BN y B
S50 TOPO o MFRIEALAL HRE S AN, 13X
5 ARSI 35 AT 22 Uk R A T A DS kAR
R g R A, W52 R GGt
PRAN 73 B 1 TN SRS AR o

SIS AE AR, ADFIED y BT DS i g fk
IANI 85, FF AT 515 TOPOIla ) #5454k, TOPOIla
TP T DL R S AR AN A s I AR
Dl TOPO Il o 2541 il fy 22 73 Z4 RN E 3
I Ge e AR 10 2 Bk B2, A8 A FATT AT BLAf e & /b
TOPO Il o 1105075 A2 HE B A 5 5 S G (B AR AN 23 B 1)
WUz —o A TEE— DAz R, Attt TH
B3RS AT TOPO TT o 4933571 AT 093 [ VE FH 5 0 5 56
PR PRSI R N R N e o DU S
TOPO Il o &L AER s B4 P53 IR B[R FH R 1242 Jon 2
T YR AT L0 25 AL an it (L
X7, FrAIATIA TOPO Il o ik (KA Ak 2 /N5
i HL AR 5 AT 22 0 R AR A B N —

S 30k

1 Masao S, Zhi Y, Kazushiro N, et al. J Radiat Res, 1998,
39(3): 203-213

20 MR, XS, S, SF R ERAE St Ak, 2004,
12(6): 41-43
XIE Zuojun, LIU Wen, LI Hua, et al. Chinese J Birth
Health Hered, 2004, 12(6): 41-43

300 xS, A, EibME, S p R 5L AR, 2001,
9(1): 39-40
LIU Wen, LI Hua, WANG Shixiong, et al. Chinese J
Birth Health Hered, 2001, 9(1): 39-40

4 Scarpato R, Landini E, Migliore L. Mutat Res, 1996,
372(2): 195-205

5 Pernille G, Alexander G, Maxwell S J. Bio Chem,1998,
273(50): 33660-33666

6 John B M, Francesco M, Daniel Y, et al. Mutagenesis,
1996, 11(4): 357-361

7 Botstein D, Am. J Hum Genet, 1980, 32(2): 314-331
David G, Eulalia S, Miriam G, et al. Annales de Genetique,
2000, 439(1): 23-28

9 HRAE, FRIRE, WRIE, . AR, 1998, 25(6):
478-484



240 IR TRV DR 1 B I i o5 24 %
SHI Qinghua, ZHANG Jianxuan, PAN Shujuan, et al. search/Fundamental and Molecular Mechanisms of
Acta Genet Sin, 1998, 25(6): 478-484 Mutagenesis, 2001, 476(1):139-148

10  Barker C, Mouchel N, Jenkins J. Biochem Biophys Res 12 Gantchev T G, Hunting D J. Biochem Biophys Res
Commun, 2006, 342(2): 596-604 Commun, 1997, 237(1): 24-27

11  Tateno, Kamiguchi H, Yujiroh, et al, Mutation Re-

Effects of low dose radiation on chromosome non-disjunction and

the relation with topoisomerase Il a

LI Hua
( Department of Biology,Shanghai University of Traditional ChineseMedicine, Shanghai 201203)
LIU Wen LlJinyan ZUO Ji
( Department of Cellular and Genetic Medicine, Shanghai Medical College, Fudan University, Shanghai 200032)

ABSTRACT To explore the effect of low dose radiation on chromosome non-disjunction, human lymphocyte were
cultured and treated with '*’Cs y-ray (<X5Gy) and the metaphase chromosomes were counted. The results showed that
the rate of aneuploid and hyperdiploid increased markedly after irradiation, and was dose-dependent and
time-dependent. RT-PCR and Western blot were used to study changes of TOPO Il o expression in the irradiated HeLa
cells. A transient and significant decrease of TOPO Il o after 5 Gy irradiation was detected: the decrease began at 4h
after irradiation, reached to the lowest level at 12h, and began to return at 16h. The decreasing rate increased with the
irrdiation dose, and decreasing rate was higher with multiple irradiations than a single irradiation of the same dose.
The decrease of TOPO Il a after irradiation was also time- and dose-dependent. The rate of aneuploid and hyperdip-
loid increased more significantly in Hela cells under the co-effect of TOPO Il o inhibitor (VP-16) and irradiation. The
results suggest that low dose irradiation may causes chromosome non-disjunction, and its mechanism is related with
the change of TOPO II o expression.

KEYWORDS Low dose irradiation, Chromosome non-disjunction, Topoisomerase Il o

CLC Q291,Q23,R34



