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ABSTRACT

Pretreatment with low concentration of Bleomycin and Cadmium rendered Chinese Hamster
Ovary Cells more resistant to the induction of chromosome aberration by subsequent high concen-
tration of same agent, however Mitomycin C did not function in that way. The cells pre-exposed
to low dose of Cadmium did not show cross-resistance to challenge dose of Mitomycin C for
the induction of chromosome aberration, but cells pre-exposed to Bleomycin showed cross resista-
nce. And the cells pre-exposed to low dose of Mitomycin C showed cross resistance to challenge

of Bleomycin, but Cadmium did not.
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Table 1. The frequency of chromosome aberration in CHO cells that were pre-exposed to low doses of bleomy-
cin and subsequently treated with challenging doses of same agent during G,

Structural aberrations/100 cells

Conditioning Challenging No. of cell Percent of

chromatid type

treatment  treatment scored aberrant chromosomal type
(M) (M) cells exchange deletion exchange deletion total
none none 100 5.0 0.0 5.0 0.0 0.0 0.0
6.6X107° none 100 5.0 0.0 3.0 20 0.0 2.0
33X10°® none 100 9.0 0.0 2.0 40 0.0 4.0
none 6.6X1077 100 15.0 4.0 4.0 19.0 101.0 120.0
none 9.9X10°7 100 19.0 4.0 1.0 30.0 92.0 122.0
none 33X10 ® 100 23.0 6.0 1.0 34.0 106.0 140.0
66X107% 6.6X1077 100 13.0 2.0 6.0 9.0 30.0 39.0
(122.0)*
6.6X107° 99X%X1077 100 15.0 3.0 3.0 28.0 83.0 111.0
(124.0)*
6.6xX10°° 33%x10°% 100 15.0 20 2.0 30.0 93.0 123.0
(142.0)*
33xX107*  66X10°7 100 10.0 20 3.0 16.0 35.0 51.0
(134.0)*
33X107%  99X10°° 100 13.0 1.0 3.0 15.0 1.0 66.0
(126.0)*
33X107* 33X10°°¢ 100 11.0 0.0 2.0 21.0 1.0 82.0
(144.0)*

The numbers in parentheses indicate expected value (expected=sum of conditioning and challenging treatment

minus the control).

*Observed frequency is significantly lower than expected (p<0.05).
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Table 2. The frequency of chromosome aberration in CHO cells that were pre-exposed to low doses of bleomy-
cin and subsequently treated with challenging doses of same agent during G,

Structural aberrations/100 cells

Conditioning Challenging No. of cell Percent of

pretreatment treatment scored aberrant chromatid type chromosomal type
(M) M) cells exchange deletion total” exchange  deletion
none none 150 4.0 0.0 2.0 20+1.2 20 0.0
6.6%x10°* none 150 5.0 0.0 3.0 3.0 09 2.0 0.0
33x10°¢ none 150 14.0 1.3 8.7 10.0= 0.0 40 1.3
none 6.6X10 7 150 11.3 0.0 12.0 120+ 2.8 1.3 0.0
none 99x10°7 150 12.0 0.6 13.3 139+ 4.9 0.0 0.0
none 33%10 ¢ 150 219 0.0 17.3 173+ 42 0.6 0.0
6.6X10° 6.6X10 7 150 9.5 0.6 10.7 11.3+29 33 0.0
(11.3)
6.6X10°" 99xX10 7 150 8.0 0.6 6.7 7.3+ 2.8* 0.6 0.0
(14.9)
6.6xX10 ¥ 33X10°° 150 13.0 0.0 12.0 12.0+ 3.2 40 0.0
12.0)
33X107%  6.6X10 7 150 14.7 0.0 12.0 12.0+ 0.0 33 3.3
(18.3)
33X10°%  99X10 7 150 13.3 0.6 12.7 133+ 5.6* 0.6 0.0
(21.9)
33x10°° 33X10 % 150 20.7 1.3 17.3 18.3+ 35 5.3 0.6
(25.3)

The numbers in parentheses indicate expected value (expected =sum of conditioning and challenging treatment
minus the control).

*Observed frequency is significantly lower than expected (p<0.05).

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

Table 3. The frequency of chromosome aberration in CHO cells that were pre-exposed to low doses of mitomy-
cin-C and subsequently treated with a challenging dose of same agent during G,

Structural aberrations/100 cells

Conditioning Challenging No. of cell Percent of

pretreatment treatment scored aberrant chromatid  type chromosomal type
(M) M) cells exchange deletion total exchange  deletion
none none 100 2.0 0.0 2.0 2.0 0.0 0.0
1X10 8 none 100 1.0 0.0 1.0 1.0 0.0 0.0
3X107¢ none 100 3.0 0.0 3.0 3.0 0.0 0.0
5X10°¢ none 100 4.0 3.0 3.0 6.0 0.0 0.0
none 5X10 # 100 88.0 138.0 53.0 191.0 2.0 0.0
1Xx10 ® 5X10 ¢ 100 86.0 155.0 64.0 219.0 2.0 0.0
(190.0)
3X10® 5X10°° 100 81.0 115.0 74.0 189.0 2.0 0.0
(192.0)
5%10 * 5x10 *° 100 88.0 119.0 101.0 220.0 2.0 0.0
(195.0))

The numbers in parentheses indicate expected value (expected=sum of conditioning and challenging treatment
minus the control).
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Table 4. The frequency of chromosome aberration in CHO cells that were pre-exposed to low doses of mitomy-
cin-C and subsequently treated with a challenging dose of same agent during G

Structural aberrations/100 cells

Conditioning Challenging No. of cell Percent of

pretreatment treatment scored aberrant chromatid type chromosomal type
(M) M) cells exchange deletion total exchange  deletion
none none 100 3.0 0.0 3.0 30 0.0 0.0
1X10°? none 100 4.0 0.0 4.0 40 0.0 0.0
3x10°® none 100 4.0 0.0 4.0 4.0 0.0 0.0
5x10°% none 100 4.0 1.0 4.0 5.0 0.0 0.0
none 5X107® 100 100 0.0 10.0 10.0 0.0 0.0
1X10°% 5X10°¢ 100 10.0 0.0 10.0 10.0 0.0 1.0
3xX10°% 5X10°¢ 100 11.0 1.0 10.0 11.0 0.0 0.0
5X10°® 5X10° 100 15.0 1.0 15.0 16.0 0.0 3.0

Table 5. The frequency of chromosome aberration in CHO cells that were pre-exposed to a low dose of cad-
mium and subsequently treated with a challenging dose of same agent during G,

Structural aberrations/100 cells

Conditioning Challenging No. of cell Percent of

pretreatment treatment scored aberrant chromatid type chromosomal type
M) M) cells exchange deletion total exchange  deletion
none none 300 47 0.7 4.0 47+ 12 0.0 0.0
2X1077 none 300 6.3 0.0 6.7 6.7+ 2.0 0.0 0.0
none 1X10°° 300 39.3 10.7 45.0 55.7+ 7.0 0.3 0.0
2X1077 1X107° 300 37.3 10.3 383 48,6+ 3.5* 0.0 0.0
(57.7) 0.0 0.0

The numbers in parentheses indicate expected value (expected=sum of conditioning and challenging treatment
minus the control).

*Observed frequency is significantly lower than expected (p<0.05).

?Each data is the mean and standard deviation of independent experiments,
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Table 6. The frequency of chromosome aberration in CHO cells that were pre-exposed to low doses of bleomy-
cin, cadmium and subsequently treated with a challenging dose of mitomycin C during G,

Structural aberrations/100 cells

Conditioning Challenging No. of cell Percent of

pretreatment treatment scored aberrant chromatid type chromosomal type
M) M) cells exchange deletion total® exchange  deletion
none none 150 3.0 0.0 1.0 1.0+ 0.7 1.0 10
2X1077 none 150 7.0 1.0 4.0 50+ 2.2 20 0.0
(Cd)
6.6xX10°* none 150 4.0 0.0 3.0 3.0t 15 1.0 0.0
BM)
none 5X10°% 250 384 26.5 19.2 45.7£9.5 2.8 04
(MC)
2X10°7 5X10°° 200 44.0 26.5 29.5 56.0+ 9.7 4.0 0.5
(Cd) MO) 49.7)
6.6X107° 5X10°% 250 304 18.0 16.0 340+ 2.1* 20 0.0
(BM) MO) 47.7)

The numbers in parentheses indicate expected value (expected=sum of conditioning and challenging treatment
minus the control).

*Observed frequency is significantly lower than expected (p<0.05).

*Each data are the mean and standard deviation of independent experiments.

Table 7. The frequency of chromosome aberration in CHO cells that were pre-exposed to low doses of mitomy-
cin C, cadmium and subsequently treated with a challenging dose of bleomycin during G,

Structural aberrations/100 cells

Conditioning Challenging No. of cell Percent of

pretreatment treatment scored aberrant chromatid type chromosomal type

M) M) cells exchange deletion total* exchange  deletion
none none 200 3.0 0.0 3.0 3.0x0.5 0.0 0.0

5X1078 none 200 5.0 0.0 5.0 50+ 32 0.0 0.0
MC)

2X10°7 none 200 4.0 0.0 4.0 40+20 0.0 0.0
(Cd)
none 9.9x1077 200 15.0 0.0 16.0 16.0+ 2.8 0.0 0.0

(BM)

5X10°8 9.9X1077 200 13.0 0.5 8.5 9.0+ 0.7* 35 0.0
MO (BM) (18.0)

2X1077 9.9x1077 200 20.0 1.0 16.5 17.5+ 4.9 3.0 0.0
(Cd) (BM ) (17.0)

Numbers in parentheses indicate the expected value (expected=sum of conditioning and challenging treatment
minus the control).

*Observed frequency is significantly lower than expected (p<0.05).

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