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Abstract - This study was carried out to examine the effect of the DNA repair inhibitors,
Cytosine Arabinoside(Ara C), 3-Aminobenzamide(3AB) and Hydroxyurea(HU) on the
frequencies of radiation-induced micronuclei{MNi) and aneuploidy.

Irradiated lymphocytes(1-3Gy) were treated with DNA repair inhibitors, Ara C, 3AB and HU
for 3 hours and CBMN assay - FISH technique with DNA probe for chromosome 1 and 4 was
performed. The frequencies of x-ray induced MNi and aneuploidy of chromosome 1 and 4 were
increased in a dose-dependent manner. Ara C, 3AB and HU enhanced the frequencies of
radiation-induced MNi and the frequencies of radiation-induced aneuploidy of chromosome 1
and 4 were enhanced by HU and Ara C while no effect was observed by 3AB. The frequency
of radiation-induced aneuploidy of chromosome 1 was higher than that of chromosome 4. These
results suggest that there are different mechanisms involved in the formation of MNi and
aneuploidy by radiation.
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Table 1. Frequency of micronuclei in. human lymphocytes induced by x-radiation.

Dose No. of No. of No. of MNi’ Total No.
(Gy) BN® cels  MNCB  ,; » 3 " 5 % of MNi
control 1,000 6 6 0 0 0 0 0 6
1 1,000 98 90 7 1 0 0 0 107
2 1,000 265 211 48 4 2 0 0 327
3 1,000 509 337 134 28 7 2 1 733
Kendall’s 1° 0.309 0.213 0.098 0.050 0.019 0.027 0.538
D 0.000 0.000 0.000 0.004 0.317 0.157 0.000

a: binucleated
b: Micronuclei
¢ Kendall's 1 was calculated on cell bases.
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Table 2. The frequencies of different types of aneuploid binucleated cells and micronuclei with signals of
chromosome 1 induced by x-radiation in human lymphocytes.

Normal Aneuploid BN cells
Dose  No. of cells Total
(Gy) BN? cells aneuploidy
2+2 3+1 4+0 (2+1)+1  (1+1)+2  (2+0)+2  MN+°

control 1,000 996 4 0 0 0 0 0 4

1 1,000 991 8 0 1 0 0 1 9

2 1,000 982 16 0 1 1 0 2 18

3 1,000 969 23 2 1 5 0 6 31
Kendall’s ° 0.059 0.027 0.011 0.042 ND 0.046 0.074
p 0.000 0.157 0.366 0.018 ND 0.007 0.000

a: binucleated

b: Micronucleus with signals of chromosome 1
¢ Kendall's 1 was calculated on cell bases

ND : not detected

2+2: 2 signals in each daughter nucleus(normal)

3+1: 3 signals in one daughter nucleus and 1 signal in another daughter nucleus

4+0; 4 signals in one daughter nucleus only

(2+1)+1: 2 signals in one daughter nucleus and 1 signal in another daughter nucleus plus micronucleus with

1 signal of chromosome 1

(1+1)+2: 1 signal in each daughter nucleus plus micronucleus with 2 signals of chromosome 1
(2+0)+2: 2 signals in one daughter nucleus plus micronucleus with 2 signals of chromosome 1

140 - B radiation only
(D with Ara C

EEEER with 3AB

23 with HU

The frequency of MN per 100 cells

3Gy

Contral 1Gy
Dose

Fig. 1. Effect of Ara C, 3AB and HU on the frequencies
of x-ray induced micronuclei in human tymphocytes.
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Tabel 3. The frequencies of different types of aneuploid binucleated cells and micronuclei with positive signals of
chromosome 4 induced by x-radiation in human lymphocytes.

Dose No. o Né’dnlr;al Aneuploid BN cells Tol
(Gy) BN® cells aneuploidy
2+2 3+1 4+0 @D+ (1+41)+2  (2+0)+2  MN+’
control 1,000 999 1 0 0 0 0 0 1
1 1,000 994 6 0 0 0 0 0 6
2 1,000 987 11 0 1 1 0 2 13
3 1,000 978 18 1 3 0 0 3 2
Kendall's 1° 0061  0.019 0032 0006 ND 0032 0.070
p 0000 0317 0058 0318 ND 0041 0.000

a’ binucleated

b: Micronucleus with signals of chromosome 4

¢ Kendall's T was calculated on cell bases

ND : not detected

2+2. 2 signals in each daughter nucleus(normal)

3+1: 3 signals in one daughter nucleus and 1 signal in another daughter nucleus

4+0; 4 signals in one daughter nucleus only '
(2+1)+1: 2 signals in one daughter nucleus and 1 signal in another daughter nucleus plus micronucleus with
1 signal of chromosome 4

(1+1)+2: 1 signal in each daughter nucleus plus micronucleus with 2 signals of chromosome 4

(2+0)+2: 2 signals in one daughter nucleus plus micronucleus with 2 signals of chromosome 4

Table 4. The frequency of micronuclei- and aneuploid BN cells with signals of chromosome 1 and 4 induced by
x-radiation in human lymphocytes.

No. of MN No.of MN No. of MN o Of No. of No. of
No. of . . . aneuploidy  aneuploidy  aneuploidy
Dose . No. of with with with . A .
BN b with with with
(Gy) MN;i chromosome chromosome chromosome
cells chromosome chromosome chromosome
1 4 lor4
1 4 lord
control 1,000 6 0 0 0 4 1 5
1 1,000 107 1 0 1 9 6 15
2 1,000 327 2 4 18 13 31
3 1,000 733 6 3 9 31 22 53
Kendall’s 1° 0.046 0.032 0.052 0.074 0.070 0.103
p 0.007 0.041 0.001 0.000 0.000 0.000

a' binucleated
b: micronuclei
¢ Kendall's © was calculated on cell bases.
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Fig. 2. Effect of Ara C, 3AB and HU on the frequencies

of x-ray induced aneuploidy with  signals of

chromosome 1 in human lymphocytes.
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Fig. 3. Effect of Ara C, 3AB and HU on the frequencies
of x-ray induced aneuplody with signals of chromosome
4 in human lymphocytes.
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