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Chromosome Aberrations and Sister Chromatid Exchanges
of Hospital Workers Exposed to Radiation

Ae-Ri Cha, Mi-Sun Kim, In-Kyung Hwang, Su-lll Lee, Byung-Mann Cho, Don-Kyoun Kim

Department of Preventive Medicine and Occupational Medicine, College of Medicine, Pusan National University

In order to evaluate the cytogenetic hazard among hospital workers potentially ex-
posed to low dose of radiation, the analysis of chromosome aberrations(CA) and sister
chromatid exchanges(SCE) in lymphocytes were performed in 79 hospital workers and
79 non-exposed workers.

The mean frequency of chromosomal exchange and deletion(respectively, 0.20X
107/cell and 0.39X 107 */cell) in the exposed group were significantly higher than
those(0.07 X 10~*/cell and 0.23X107%/cell) in control group. The frequency of sister
chromatid exchanges was 5.04/cell in the control vs. 6.57/cell in the exposed group.
There were also significant differences in the mean frequencies of CA and SCE adjus-
ted for age, sex, smoking, drinking between two groups. There were no evidence of
significant increase of CA and SCE according to the department or duration of empioy—
‘ment. But the frequency of cells having chromosome aberration was significantly hig-
her in the exposed group than in the control group related to duration of employ-
ment. There was no dose-effect relationship between the cumulative doses and the fre-
quency of CA and SCE. But in the case of last 1 yr cumulative dose, there were evi-
dence of significant dose-dependant increase of chromosome type CA and percentage
of cells with aberration.

The result suggest that there is cytogenetic hazard in risk group like hospital wor-
kers handling low dose radiation. And the analysis CA and SCE are useful biological

indicators for the exposure of low dose level of radiation.
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Table 1. General characteristics of subjects

Group
Characteristics Significance®
Exposed(n=79) Control(n=79)
Age (years)
Mean +SD 36.3%6.2 34.9+6.6 NS
Gender (%)
Female 19(24.0) 19(24.0) NS
Male 60(76.0) 60(76.0)
Smoking (%)
Yes 42(53.2) 47(59.5) NS
No 37(46.8) 32(40.5)
Drinking (%)
Yes 48(60.8) 51(64.2) NS
No 31(39.2) 28(35.8)

* t-test, X -test
NS : not significant
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Table 2. Frequencies of chromosome aberration
and sister chromatid exchange
(mean+S.D.)

Group

Markers Exposed  Control  p-value*
(=79)  (n=79)

Chromosome aberration (/100cells)

Chromatid-type deletion 0.62+0.21 0.48+£030 032
Chromatid-type exchange 0.03+0.01 0.02+0.01 0.65
Chromosome-type deletion ~ 0.39+0.27 0.2310.05 0.03
Chromosome-type exchange  0.20+0.12 0.07£0.02 0.02

Sister chromatid exchange (/cell) 6.57+1.10 5.04+1.31  0.0001

* t-test or Mann-Whitney test

Table 3. Adjusted* frequencies of chromosome
aberration and sister chromatid

exchange
(Mean +S.E.)

Group

Markers Exposed  Control  p-value
(n=79) (n=79)

Chromosome aberration (/100cells)

Chromatid-type deletion 0.61£0.09 0.47£0.08 0.33
Chromatid-type exchange 0.03£0.02 0.02£001 071
Chromosome-type deletion ~ 0.38+0.07 0.23£0.05  0.03
Chromosome-type exchange ~ 0.21£0.04 0.07£0.02  0.02

Sister chromatid exchange (feell) 6.53£0.22 5.05+0.24  0.01

* Adjusted for age, sex, smoking and drinking by analysis of co-

variance
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Table 4. Frequencies of chromosome aberration and sister chromatid exchange by department

Chromosome aberration

Chromatid type (mean/100cells) Chromosome type (mean/100cells) Percent of SCE

Deletion Exchange Total Deletion Exchange Total aberrant cell (mean/cel)
DR 0.62 0.03 0.65 0.33 0.18 0.51 1.10 6.44
TR 0.53 0.02 0.55 0.39 0.13 0.52 0.86 6.59

NM 0.71 0.04 0.75 0.45 0.29 0.74 1.27 6.68

SCE : Sister chromatid exchange

DR : Department of Diagnostic Radiology
TR : Department of Therapeutic Radiology
NM : Department of Nuclear Medicine

Table 5, Frequencies of chromosome aberration and sister chromatid exchange by cumulative dose

Chromosome aberration

No.of  Chromatid type (mean/100cells)  Chromosome type (mean/100cells) Percent of SCE
Dose{mSv)

person  peletion  Exchange  Total Deletion Exchange  Total aberrant cell (mean/cell)

Control 79 0.48 0.02 0.50 0.23 0.07 0.30 0.63 5.04

<5 51 0.5& 0.01 0.69 041 0.17 0.58 1.20 6.25

5-9 12 0.66 0.00 0.66 0.16 0.16 0.32 1.16 7.38

10-14 5 0.60 0.20 0.80 0.60 0.20 0.80 1.47 6.84

15-19 5 1.20 0.20 1.40 0.40 0.40 0.80 1.50 . 7.38

=20 6 0.33 0.00 0.33 0.50 0.33 0.83 1.36 7.35

Kendall 7 0.42 0.13 0.20 0.12 0.23 0.21 0.29 0.59

P-value - 0.60 0.19 0.22 0.78 0.07 0.09 0.06 0.05
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Table 6. Frequencies of chromasome aberration and sister chromatid exchange by cumulative dose in

last year
Chromosome aberration
No.of  Chromatid type {mean/100cells)  Chromosome type {mean/100cells) Percent of SCE
Dose(mSV
) person  peletion Exchange  Total Deletion Exchange  Total aberrant cell {mean/cell)

Control 79 0.48 0.02 0.50 0.23 0.07 0.30 0.63 5.04
<1.2 68 1.45 0.00 1.45 0.29 0.16 0.45 1.25 6.52
1.2-2.3 9 0.40 0.41 0.81 0.88 0.44 1.32 0.90 6.77
224 2 2.50. 0.30 2.80 1.50 0.50 2.00 1.70 7.15

Kendall 7 0.12 0.16 0.13 0.44 0.31 0.38 0.31 0.14

P-value 0.13 0.12 0.11 0.00 0.02 0.00 0.00 0.09

Table 7. Frequencies of chromosome aberration and sister chromatid exchange by duration of employ-

ment
Chromosome aberration
Duration of  No.of  Chromatid type (mean/100cells)  Chromosome type (mean/100cells) Percent of SCE
employmentlyr) person  peletion Exchange  Total Deletion  Exchange  Total aberrant cell (mean/cell)
Control - 79 0.48 0.02 0.50 0.23 0.07 0.30 0.63 5.04
<5 18 0.49 0.00 0.49 0.27 0.11 0.38 . 1.02 5.70
5-9 36 0.68 0.00 0.68 0.57 0.21 0.76 1.14 7.03
10-14 19 0.66 0.00 0.66 0.21 0.19 0.42 1.17 6.61
215 6 0.83 0.05 0.88 0.50 0.50 1.00 1.40 6.81
Kendall ~ 0.13 0.04 0.10 0.01 0.16 0.16 0.28 0.66
P-value 0.16 0.64 0.43 0.82 0.11 0.48 0.01 0.08
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