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ABSTRACT : Fluorscence in situ hybridization with chromosome-specific probe has been shown to be a valid
and rapid method for detection of chromosome rearrangements induced by chemical and physical agents.
This method is useful for quantifying structural aberrations, expecially for stable ones, such as translocation
and insertion, which are difficult to detect with conventional method in human lymphocyte. In order to use
the FISH method as a biodosimeter for monitoring human population exposed to various chemical and
physical agent, baseline level of chromosome rearragement was established. Blood from forty four healthy
adults were collected and analysed with whole chromosome-specific probes by human chromosome 1, 2 and 4.
The frequencies of stable translocation were 2.45 per 100 cell equivalent and those of insertion, color juction,
acentric and dicentric were 0.32, 3.28, 0.23 and 0.27 per 100 cell equivalent respectively. The frequencies of
chromosome rearragements increased with age in both sexes except for dicenrics. From above result, stable
aberrations accumulate with age and it may reflect integrated lifetime exposure of adverse environment.

Key words : Fluorscence in situ hybridization (FISH), triple chromosome-specific probe, chromosome
rearangement, PAINT system, human population
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Table 1. General Characteristic of study population with
respect to age, sex, smoking and alcohol intake

Male Female Total
No. of % No. of % No. of %
person person person
Age
20-29 8 28 8 53 16 36
30-39 10 35 4 27 14 32
40-49 5 17 3 20 8 18
50-59 3 10 0 0 3 7
60+ 3 10 0 0 3 7
Smoking Status
No 13 45 14 93 27 61
Yes 16 55 1 7 17 39
Alcohol intake
No 9 31 7 47 16 36
Yes 20 69 8 53 28 64
Total 29 15 44
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Fig. 1. The frequency of stable translocations by age. The solid line represents the least-squares regression fit to the data

R*=0.76548, p<0.00001).
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Fig. 2. The frequency of dicentrics by age.

Table 2. Age and frequency of chromosome rearrangement identified by FISH with the DNA - probes for chromosome 1, 2 and 4
Age No. No.of No. of Mean No. of stable aberrations per Mean No. of Mean No. of Mean No. of

group  of cells cell 100 cell equivalents dicentrics per 100 acentric frag- color junctions
persons scored equivalents Translocations Insertion Total cell equivalents ments perl00  per 100 cell
cell equivalents equivalents
20-29 16 8000 2752 0.73+0.03  0.22+0.02 0.95+0.03 0.04+£0.01 0.04%0.01 1.16+0.05
30-39 14 6900 2373.6 1.59+0.05 0.23+0.03 1.82+0.06  0.12+0.02 0.08+0.02 2.05+0.07
40-49 8 3150 1083.6 2.26+0.14 0.27+0.07 253+0.17  0.46+0.05 0.32+0.06 3.15+0.22
50-59 3 1100 378.4 3.43+0.14 0.32+0.24 3.75+0.10  0.32%+0.00 0.324+0.00 4.40+0.34
60+ 3 1500 516 426+036 0.58+0.24 4.844055  0.39+0.14 0.39+0.14 5.65+0.90
Total 44 20650 7103.6 245+0.05 032+0.01 2.78+0.03 0.27+0.01 0.23+0.01 3.2840.04

Table 3. Sex and frequency of chromosome rearrahgement

sex age No. No. of No. of Mean No. of stable aberrations per Mean No. of Mean No. of Mean No. of

group  of cells cell 100 cell equivalents dicentrics acentric frag- color junctions
per 100 cell nents per 100 per 100 cell

translocations  insertions total equivalents cell equivalents equivalents

male 20-29 9 4500 1548 0.65+0.06 0.15+£0.04 0.80+0.07 0.00+0.00 0.00+0.00 0.94+0.09
30-39 19 4900 1685.6  1.41+0.08 0.26+0.05 1.73+0.10 0.12+0.03 0.12+0.02 1.93+0.12
4049 5 1650 567.6 221+029 042+0.13 2.67+036 0.50+0.11 0.34+0.12 3.53+0.44
50-59 3 1100 3784  343x0.20 0.32+023 3.75+0.09 0.32+0.23 0.32+0.23 4.4010.32
60+ 3 1500 516 426+0.36 0.58+0.24 4.85+0.55 0.39+£0.14 0.39+0.14 5.6210.90

persons scored equivalents

Total 29 13650 4695.6  2394+0.05 0351+002 2.76+0.06 0.27140.01 0.23+0.01 3.28+0.07

female 20-29 8 4500 1548 0.80+0.07 0.29£0.04 1.02+0.07 0.07£0.03 0.07+0.03 1.38+0.10
3039 4 2000 688 2.04+0.10 0.15+0.08 2.18+0.09 0.14+0.08 0.14+0.08 2.33+0.14
40-49 3 1500 516 2.33+0.24 0.00+0.00 2.33+0.24 0.39+0.14 0.18+0.14 2.52+0.37
50-59 0 0 0 0.00+£0.00 0.00+0.00 0.00+0.00 0.00x0.00 0.00+0.00 0.00+0.00
60+ 0 0 0 0.00+£0.00 0.00£0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00£0.00

Total 15 7000 2408 1.03+0.06 0.09+0.02 1.12+0.05 0.121+0.02 0.08+0.02 1.25+0.06
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Table 4. Smoking and frequency of chromosome rearrangement per 100 cell equivalents in male aged from 20 to 39
Smoking  No. No. of No. of Mean No. of stable aberrations per Mean No. of  Mean No. of Mean No. of

status of  cells cell 100 cell equivalents dicentrics  acentric fragments color juntions
persons scored equivalents - : per 100 cell  per 100 cell  per 100 cell
translocations  Insertions total equivalents equivalents equivalents

smoking 10 5000 1720 1.124+0.08 0.17+0.03 1.40+0.09 0.12+0.03 0.06+0.02 1.57+0.11

nonsmoking 8 3900 1341.6  0.89+0.09 0.25+0.07 1.22+0.12 0.00+0.00 0.00+0.00 1.401+0.15

Table 5. Drinking and frequency of chromosome rearrangement per 100 cell equivalents in male aged from 20 to 39
Drinking No. No. of No. of  Mean No. of stable aberrations per Mean No. of  Mean No. of Mean No. of

status of  cells cell 100 cell equivalents dicentrics  acentric fragments color juntions
persons scored equivalents - ; per 100 cell  per 100 cell  per 100 cell
translocations Insertions total equivalents equivalents equivalents

drinking 14 7000 2408 1.20+0.05 0.17£0.02 1.37+0.06 0.041+0.01 0.04+0.01 1.54+0.07

nondrinking 4 1900 6536  0.62+016 0364024 0.98+0.20 0.15+0.10 0.00+0.00 1.34+0.53
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