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ABSTRACT

The cellular toxicity and antitumor effects of bleomycin are thought to be occurred by formation
of Oy-Fe?'-bleomycin complexes that degrade DNA and release O,” and -OH radicals. Hydroxyl
radicals derived from hydrogen peroxide seem most likely to be involved in the various stages
of carcinogenesis, and transition metals such as iron play a central role in activation of bleomycin
and in formation of hydroxyl radicals. This study was performed to investigate whether treatment
with ferrous sulfate increase chromosome aberration induced by bleomycin and hydrogen peroxide,
and whether there is different repair mechanism for DNA damage induced by those chemicals.
Treatment with 3AB, Ara C, during G, and post-treatment with caffeine, and Hu during G, increas-
ed the frequency of chromosome aberration induced by bleomycin but post-treatment with caffeine
only did function that way when hydrogen peroxide was treated. When 6.6 X10 M of bleomycin
or 50X10 *M of hydrogen peroxide were treated simultaneously with iron, the frequency of
chromosome aberration was reduced, if compared with the results by bleomycin or hydrogen per
oxide alone.

Keywords : CHO cells, bleomycin, hydrogen peroxide, iron, DNA repair inhibitors.
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Table 1. Effect of treatment with 3AB, Ara C during G, and posttreatment with caffeine, Hu during G, on
the frequency of chromosome aberration induced by BLM

Structural aberrations/100 cells
No. of | Percent of
Treatment cells aberrant Chromatid type Chromosomal type
counted cells Exchange | Deletion | Total® | Exchange | Deletion Total*
Control 200 33 0.0 50 50+ 14 0.0 0.0 00t 0.0
BLM 66X10 °M 200 115 0.0 8.0 8.0+ 14 6.5 4.0 105t 6.3
BLM 33x10°%*M 200 22.5 1.0 55 651 0.7 185 115 290+ 210
3AB 200 45 0.0 6.0 6.0+ 14 0.5 0.0 05+ 07
BLM 66X10 "M+ 3AB 200 13.0 0.0 45 45+ 21 115 10.0 215t 147
BLM 33%X10-¢M+ 3AB 200 330 0.0 55 55+ 35 36.5* 185 550+ 7.0
(19.0) (29.5)
Ara C 200 25 0.0 20 20t 14 05 15 20+ 14
BLM 66x10 "M+ Ara C 200 13.0 1.0 25 35+ 35 95 55 150+ 84
BLM 33X10°*M+ Ara C 200 215 15 5.0 65128 265 185 450% 155
(315
Caf. 200 8.0 7.0 0.5 7514 15 05 20+ 238
BLM 66X10 "M+ Caf. 200 16.0 70 15 85+99 15.0 16.5* [ 315+ 7.7*
4.5) (12.5)
BLM 33x10 *M+ Caf. 200 35.0 140 15 155121 40.0* 35.5* 755+ 6.3*
(20.0) (12.0) (31.5)
Hu 200 30 20 0.5 25+ 0.7 0.5 0.0 05+ 0.7
BLM 66x10 "M+ Hu 200 190 85 1.0 95+ 64 12.0 70 190+ 84
BLM 33X10 ®M+ Hu 200 305 35 1.0 45+ 07 35.5*% 32.5* | 680+ 12.7*
(19.0) (11.5) (29.5)

“Each data is the mean and standard deviation of independent experiments.
*Observed frequency is significantly higher than expected (p<0.05). The number of parentheses indicate expect-
ed value. The expected values are the sum of the yield induced by BLM alone, plus the yield induced by

each inhibitor alone, minus the control value.
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Fig. 1. Effect of DNA repair inhibitors on the fre-
quency of chromosome aberration induced by
3.3X10 M of BLM during G, (The expected
values are the sum of the yield induced by
BLM alone, plus the yield induced by each

inhibitors alone, minus the control value).
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Table 2. Effect of treatment with 3AB, Ara C during G, and posttreatment with caffeine, Hu during G, on
the frequency of chromosome aberration induced by hydrogen peroxide

No. of | Percent of Structural aberrations/100 cells
Treatment cells aberrant Chromatid type Chromosomal type

counted cells Exchange | Deletion | Total* | Exchange | Deletion Total"

Control 200 5.0 0.0 45 45+ 07 0.0 0.5 05+ 0.7
H,0, 25X10 °M 200 135 25 9.0 {115+ 105 2.5 6.0 85% 6.3
H.0, 50X10 *M 200 23.5 7.5 16,5 - |24.0% 70 8.5 6.0 145+ 9.1
3AB 200 45 0.0 3.0 301 00 0.5 1.0 15+ 21
H.0, 25X10 “M+ 3AB 200 15.0 30 85 |115% 21 5.5 45 105+ 35
H,0, 50X10 *M+ 3AB 200 26.5 9.0 190 1280+ 14 8.5 9.5 180+ 126
Ara C 200 9.0 2.0 10.0 120+ 84 0.0 0.7 0.5+ 07

H;0, 25X10 *M+ Ara C 200 200 35 110 {145t 77 5.5 4.5 105+ 84
H,0, 50X10 *M+  Ara C 200 30.5 6.0 200 1270+ 14 9.0 10.5 195+ 17.5
Caf. 200 95 0.0 8.0 30t 2.8 0.5 1.0 15+ 07
H,0, 25X10 *M+ Caf. 200 19.5 5.0 165 215 119 5.0 1.0 60+ 70
H.0, 50X10 M+ Caf. 130 39.2 9.2 269 361+ 107 22.3* 185* | 408+ 13.0*

9.0) 6.5) (15.5)
Hu 200 9.0 0.0 8.0 80+ 0.0 Lh L5 30+ 28

H,0. 25X10 *M+ Hu 200 105 2.5 75 1100t 14 20 1.0 30t 14
H.0, 50X10 “M+ Hu 170 282 : 5.3 206 1259t 66 106 to82 188+ 20

“Each data is the mean and standard deviation of independent experiments.
*Observed frequency is significantly higher than expected (p<0.05). The number of parentheses indicate expect-
ed value. The expected values are the sum of the yield induced by hvdrogen peroxide alone, plus the yield

induced by each inhibitor alone,
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Fig. 2. Effect of DNA repair inhibitors on the fre-
quency of chromosome aberration induced by
5X10 M of hydrogen peroxide during G,
(The expected values are the sum of the yield
induced by hydrogen peroxide alone, plus the
yield induced by each inhibitors alone, minus
the control value).
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Table 3. The effect of iron on the frequency of chromosome aberration induced by BLM during G,

Structural aberrations/100 cells

No. of | Percent of
Treatment cells aberrant Chromatid type Chromosomal type
counted cells Exchange | Deletion | Total' | Exchange | Deletion Total®
ontro} 200 20 0.0 0.5 05+07 0.5 15 20428
‘e LI1X10°M 200 6.5 0.0 35 35107 30 0.0 3000
‘e 1L.I1X10°M 200 35 0.0 15 15207 1.0 1.0 20128
e 1.1X10 *M 200 4.6 0.0 25 25%35 10 0.5 1.5% 0.7
e 55X10 M 200 70 15 15 30t21 L5 2.5 40156
‘e L1X10 *M 200 8.0 15 35 5007 20 15 35+ 35
3LM 66X10 "M 200 18.5 45 4.0 85+ 64 185 10.5 290+ 7.0
3LM66X10 "M+Fell1x10 °M 100 10.0 2.0 20 4.0 6.0 3.0 9.0
3LM66X10 "M+FellX10 °M 200 16.0 15 20 35207 100* 80 185+ 35
(19.0)
IIM66X10 "M+Fel1x10 *M 200 15.0 0.0 3.0 30+ 14 8.5* 105 190+ 28
(19.0)
3LM66X10 "M+Fe55x10 *M 200 145 25 30 55+ 49 9.0 85 1175+ 49*
{ (19.5) (31.0)
3LM66X10 “M+Fellx10 *M 200 14.0 0.5 45 501 0.0 9.5 30 | 125+ 20*
(20.0) (30.5)

Each data is the mean and standard deviation of independent experiments.

‘Observed frequency is significantly lower than expected (p<0.05). The number of parentheses indicate expected
ralue. The expected values are the sum of the yield induced by BLM alone. plus the yield induced by ferrous
wlfate alone, minus the control value.

Fable 4. Effect of iron on the frequency of chromosome aberration induced by BLM during G,

Structural aberrations/100 cells

No. of | Percent of
Treatment cells aberrant Chromatid type Chromosomal type
counted cells Exchange | Deletion | Total® | Exchange | Deletion Total®
“ontrol 200 5.0 0.0 25 25107 1.5 15 30+ 00
e 55X10 ‘M 200 6.5 0.0 4.0 40t 14 25 1.5 40+ 28
3LM 6.6X10 "M 200 22.5 0.5 50 55107 170 315 485+ 23.1
3LM 6.6X10 " M+Fe 200 15.0 15 55 70+56 5.5* 17.5* 230+ 196*
(18.0) (31.5) (49.5)
3ILM 33X107°M 200 310 4, 6.0 100+ 4.2 36.0 62.0 980+ 336
3LM 33X10°¢M+Fe 200 280 15 6.5 8.0t 42 29.5 405 700+ 28
(62.0) (99.0)

Each data is the mean and standard deviation of independent experiments.

Observed frequency is significantly lower than expected (p<0.05). The number of parentheses indicate expected
-alue. The expected values are the sum of the yield induced by BLM alone, plus the yvield induced by ferrous
ulfate alone, minus the control value.
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Table S. Effect of iron on the frequency of chromosome aberration induced by hydrogen peroxide during

Gy
1 ab ions/100 cell
No. of | Percent of Structural aberrations/ cells
Treatment cells aberrant Chromatid type Chromosomal type
counted cells Exchange | Deletion | Total’ | Exchange | Deletion Total
Control 200 55 0.0 5.0 50+ 14 10 0.5 05+ 0.7
Fe 55X107*M 200 85 0.0 6.5 6.5+ 0.7 0.5 15 20+ 00
H,0, 25X107°M 200 16.0 25 115 140+ 35 2.5 45 90+ 11.2
H,0, 25X10 *M+Fe 200 105 0.5 6.5 70+ 14 35 10 45+ 21
(15.5)
H:0, 50X10 °M 200 25.5 45 135 180+ 7.0 8.5 8.0 165+ 49
Hy0, 50X10 °M+Fe 200 9.0 0.0 6.0 6.0+ 2.8 1.0* 2.5 45+ 21
(19.5) 9.0) (18.0)

“Each data is the mean and standard deviation of independent experiments.

*Observed frequency is significantly lower than expected (p<0.05). The number of parentheses indicate expectec
value. The expected values are the sum of the yield induced by hydrogen peroxide alone, plus the yiel
induced by ferrous sulfate alone, minus the control value.
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