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Abstract - Cytogenetic studies were performed in peripheral blood lymphocytes from hospital
workers occupationally exposed to low doses of radiation (0.30 - 40.07mSv). The workers were
divided into three groups according to their job area : 18 diagnostic radiology, 17 therapeutic
radiology, and 16 nuclear medicine. The control group consisted of 49 non-radiation workers with
no history of exposure to radiation.

A higher percentage of cells with aberration(1.275%) was observed in the workers compared to
the controls(0.677%) and the difference was statistically significant(p<0.001). The frequency of
chromosomal aberration was 0706%10%cell in the exposed and 0.344x10%cell in the
control(p<0.05). Chromosomal exchange frequency was 0.083X107%/cell in the control vs 0.245X
10%cell in the workers. There was no evidence of significant increase of chromosome aberration
related to age or to the duration of employment. The frequency of chromosomal exchange in
workers of nuclear medicine was 0.313X10 %/cell, which was significantly higher than in the
control(0.083x 10 %/cell) or other working groups: therapeutic radiology(0.265%107%/cell), and
diagnostic radiology(0.167><10"2/ce11). No, dose-effect relation was found between chromosome -
‘aberration and total cumulative doses, recent 5 yr, recent 2 yr cumulative dose. But in case of
last 1 yr cumulative dose, dose-dependant increase was observed when controls were
considered(p<0.05).

The radiation dose which workers have received was much lower than the maximum
permissible dose, but there was a significant difference in the frequency of chromosome aberration
between occupationally exposed workers and control. So, it is clear that chromosome aberration is
a quite sensitive indicator of radiation exposure and it can be detected at very low dose level of
occupational exposure:
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Table 1. Characteristics of study population
No of Person(%)

Characterisitcs Exposed Control
DR TR NM Total
Sex
Male 14 14 13 41(804) 41(854)
Female 4 3 3 10(196)  7(146)
Age
20-29 6 5 8 19(37.3)  13(315)
3039 9 10 7 26(51.0) . 24(50.0)
40-49 2 2 1 5(9.8) 6(125)
50-59 1 0 0 1(1.9) 0
Smoking
No 10 7 9  26(51.0) 21(438)
Yes 8 10 7 25(49.00  27(%6.3)
Alcohol
No 4 5 5 14(274)  20(41.7)
Yes 14 12 11 37(725) 28(58.3)
Total 18 17 16 51(100.0) 48(100.0)

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

oA T CH AR M A of A

FAAZH 2T Ao d¥d g I
Aol Hze FAHoZ §9% F7tE AR
o, FdaRe] dE fo3 HolE Yk F
AAZol AR Yool AYEYolY 2
g2l vish EUTHTable 2). 53 G40y
owz )EAGMA 2 B JNAE TF=
ZNAT 02452638 cell - 22 AR

=
24

0.083><1o‘2/ce11oﬂ H) 2,958 ko™ (p<0.05),
AAE 0461X10%cello.2 tZF 0.260%10Y/cello]
vla) @i '

F22% FAR 19976

Mel

—

-‘i OiA_l!x." OIAI- HIE

7]%°] Qe 198 AYstan FAA 5089 F
22 J%W7)t 0.30-40.07 mSvyL, 5 mSve
98 Urol EA4% o (table 3), 3 F 5mSv
o] 3l7} 46%2 7 Bgew, =T TFARY
BAQe] GAA o) AFFIIE KT AH
o] Attt

I 543ty £3 HAF A% F 28, 2 2

a7 24 NEAZE 3 A9 BHo) s
a}aan} 27t omSvE W 4BEH 3% gz
Z TdeiRs Bl HENET Q4A o4

E'JEQ} o daAdel A

HZ 1dz SELAF J18L F HBez, £9
A AFEFoE #E7Ms FAZFe WY 01
mSvel2& @Azt 1.2 mSvE BHE o] 4
39 tHTable 4). 82%7} 12 mSvelstger &
Zb 24 mSvold HEAE FAFolPH. d=T
T3 FBENAA FAAY w8 (p=0.0026)% B
A o]ge] Ae ME WE(p=0.0003)7} HZFA
ZFa fFo ool AAH. 53 I3 HL
A& 1.2 mSveldt HZ A 373& dETH
AP o, AEAPE Z oy} ot G
AR 2de EF 0260x107cells] wish FAH
AZ 048610 Ycellol 2, LPE HEF 0.083%
T0%cell, FAAHE 0.189X107%/cello & 238 &

P

ZRUSY HMHOIY HE
FAAT F 5199 BT 2F
dolxn 25347 5d HTel

da4eE 76(£23)
Z A7 267

(519%)2.2 diREolHa, 5 10d Alelrt 7

w(14%), 1084614 158712 129(24%), 15 °]
4 67(12%) A h.(Table 5)

Table 2. Th e chromosome aberrations in control and in exposed individuals
(mean per 100 cells)

Chromaﬁd Type

Chromosome Type

No. of persons Deletion Exchange Total

Percent of aberrant
Deletion Exchange Total

cell(%)
(mean *S.E.) (mean TS.E)

0542 0052 050 0260 0083 0344

Control 48 0877
ontro +0087 %0027 %0096 0054 0031  +0065
075 0049 0T 0461 0245 0706

E 51 1275
Xposed +0003 0021 +0093 +0,086 +0,119

+0.058
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Table 3. The frequency of chromosome aberration f(‘mems) comparing the workers
\mnean per W ¢
exposed to radiation with control by total cumulative dose

No of Chromoatid type Chromosome type Percent of

persons  Deletion Exchange  Total Deletion Exchange Total  aberrant cell

Control 48 0542 0.050 0.594 0.260 0.083 0.344 0.677
Exposed *
range 1( <5mSv) 23 0.565 0.065 0.630 0.543 0.19% 0.739 1.152
range 2( 5<-<10mSv) 12 0.875 0875 0.875 0417 0.333 0.750 1.250
range 3(10<-<15mSv) 5 1.200 0.100 1.300 0.300 0.100 0.400 1.700
range 4(15<-<20mSv) 5 0.500 0 0.500 0.300 0.500 0.800 1.200
range 5(20mSv<) 5 0.600 0 0.600 0.600 0.200 0.800 1.300
Total 50 0.700 0.040 0.750 0.470 0.250 0.690 1.250
Kendal ‘control(+)
Correlation
p 0.1921 0.4557 02232 00687 0.0544 0.0871 0.0591
control(-)
p 0.4022 0.2875 05816 06876 02133 0.388 0.3979

* Recorded doses were divided by 5 range

T
e

Table 4. The frequency of chromosome aberration/(fnean per 100 cells) paring the workers

exposed to radiation with control by totalmcmumulatxve dose of last year

Chromoatid type Chromosome type

Percent of
No of .
cells with
persons Deletion  Exchange  Total  Deletion Exchange Total
aberrant
Control 48 0.542 0.050 0.594 0.260 0.083 0.344 0677
Exposed * .
range 1( <12mSv) 37 0.676 0.064 0.730 0.486 0.189 0.676 1.257
range 2( 1.2<-<2.4mSv) 7 0.357 0 0.357 0571 0.357 0.929 1.000
range 3(24mSv<) 1 1.600 0 1.500 0.300 0.600 0.900 1.800
Total 45 0.683 0.040 0.723 0.459 0.255 0.714 1.275
Kendal control(+)
Correlation
p 0.1377 05143 0.1482 0.0501 0.0026 *+ 0.0037 *+  0.0003
control(-)
p 0.4266 0.2440 0.5536 0.8054 0.129 0.2371 04313

* Recorded doses were divided by 3 range
** p<0.005 '
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Table 5. The frequency of chromosome aberratign (mean per 100 cellsi@mparing the workers
exposed to radiation with control by duration of employment

Duration of employment No of Chromoatid type Chromosome type Percent of
(yr) persons  Deletion Exchange  Total Deletion Exchange Total  aberration cell
Control 48 0.542 0.050 0.5% 0.260 0083 0.344 0677
Exposed
0 =<5 26 0.808 0.077 0.885 0.481 0.269 0.750 1.308
5 < <10 1 0571 0 057 0.500 0.143 0.643 1.143
10 £ <5 12 0.667 0 0.667 0417 0.167 0583 1167
15 < 6 0.667 0.083 0.750 0.417 0.217 0.833 1.500
Total 51 0.725 0.049 0.775 0.461 0.245 0.706 1.275
Kendal control(+}
Correlation

p 0.2909 08753 0.3249 0.0764 0.0083 00175 0.0008

control(-) ' '
p 0.5061 0.3449 0.3400 0.4574 03182 0.4838 0.3997

Table 6. The frequency of chromosome aberratign ‘(mean per 10Q c&ls) in workers and in
control by job area

Chromoatid type Chromosome type
No of - - Percent of
Deletion Exchange  Total Deletion Exchange  Total .
persons aberration cell
(mean £SE) (mean *SE.)
542 X : 2 0. 0.344
Control 8 04 0.050 0594 0.260 083 0677

+0.087 *0.027 +00%  +0.054 0031 0065

0.806 0.083 0.889 0472 0.167 0.639 .
1 1417
DR 8 +0.157 +0.045 0074 0118 +0.057  +0.139

TR 1 0471 0.029 0.500 0412 0.265" 0676" 097
+0125 10.029 10129 %0118 10106  *0.289 ’

NM 16 0.906 0.031 0937 0.500 0313 0812° 1437
+0.189 10031 +0182 +0129 +0136 0176 )

DR : Diagnostic Radiology * p<0.01
TR : Therapeutic Radioclogy
NM : Nuclear Medicine
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