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Abstract: [ Objective | To investigate the genetic damage of long-term low concentrations of benzene exposure. [ Methods ]

The air concentrations of benzene at workplaces were measured and evaluated by gas chromatography. Blood routine test,
chromosomal aberration, and micronucleus assays of peripheral blood lymphocyte in an exposed group (n=116) and a control group
(n=62) were performed. [ Results | The air concentrations of benzene in the selected workplaces were <0.033-1.898 mg/m’, lower
than the national occupational exposure limit of benzene (permissible concentration-time weighted average, PC-TWA=6 mg/m’;
permissible concentration-short term exposure limit, PC-STEL=10 mg/m®). The average white blood cell (WBC) count in the exposed
group was (4.70 = 1.02) x 10°/L, lower than that of the control group[ (6.58 + 1.61) x 10°/L ] (P <0.01), and also negatively
correlated with length of service (r=-0.993, P<0.01). The chromosomal aberration rate and the micronucleus rate in the exposed
group and the control group showed significant differences (P<0.05), and were positively correlated with length of service (#=0.289,
0.616; P <0.01) and negatively correlated with WBC count (r=—-0.306, —0.645; P<0.01). [ Conclusion ] Long-term exposure to
low concentrations of benzene at work can cause cytogenetic damage effect in exposed workers.
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Table 1 Benzene concentrations in selected workplaces, 2009-2011
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2009 IR 27 <0.033~0.282 6 10
Benzene workshop
P S
Xylene workshop = <0.033 6 10
iz 9 <0.033~1.898 6 10
Storage workshop
e

2010 AR 27 <0.033~0.256 6 10
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Rz 9 <0.033-0.328 6 10
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Table 2 Comparison of routine blood test results between the benzene exposure groups and the control group
Bkl NE WBC P GRAN P LYM P PLT P
Group Number (10°1) (10°L) (10°/1) (10"/1)
X} &4 ( Control group ) 62 6.58 +1.61 — 4.52+1.43 — 1.75 +0.51 — 160 + 41 —
44 ( Exposure groups ) 116 470+ 1.02 <0.001 2.73 £0.83 <0.001 1.71 £ 0.38 0.564 177 +43 0.013
I 16 6.43+0.57 0.619 4.04 = 0.69 0.070 2.01+0.35 0.023 213 +36 <0.001
] 53 4.93+0.70 <0.001 2.90 = 0.62 <0.001 1.74 +0.70 0.988 176 =37 0.029
i 47 3.86+0.37 <0.001 2.10+0.33 <0.001 1.56 +0.26 0.031 168 + 49 0.329

[ JWBC: A% ; GRAN:

WA LYM: #RE A PLT: fL/R
[ Note ]WBC: white blood cell; GRAN: neutrophilicgranulocyte; LYM: lymphocyte; PLT: platelet.
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Table 3 The abnormal rates of micronucleus, chromosomal aberration, and routine blood test results compared between the henzene

exposure groups and the control group

bl N WBC 5 % RO R S SR [GEEE
Group Number Abnormal rate of WBC Abnormal rate of overall aberration indicators Abnormal rate of micronucleus
Xt BEZH ( Control group ) 62 0.00 — 3.23 — 6.45 —
FEHEfihZH ( Exposure groups ) 116 19.82 <0.001 18.97 0.003 27.58 <0.001
I 16 0.00 — 6.25 0.575 12.50 0.418
53 3.77 0.123 16.98 0.012 22.64 0.012
1 47 44.68 <0.001 25.53 <0.001 38.29 <0.001
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Table 4 The rates of chromatid-type aberration, chromosome-type aberration, and micronucleus compared between the

benzene exposure groups and the control group
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205 N4 . . .
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Group Number N N A
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XFHEZH ( Control group ) 62 0~1 — 0~2 — 0~2 — 0~9 —
FEHEA#H ( Exposure groups ) 116 0~2 0.001 0~2 0.006 0~3 <0.001 0~11 <0.001
1 16 0~2 0.541 0~1 0.590 0~2 0.315 0~9 0.924
1| 53 0~2 0.002 0~1 0.028 0~3 0.002 0~10 0.025
1 47 0~2 <0.001 0~2 0.001 0~3 <0.001 0~11 <0.001
27 ABE 5T 156 (r=0.289. 0.264. 0.270, 0.616, P<0.01), LS5,
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Table 5 Correlation of length of service in the benzene exposure groups with white blood cell count and genetic indicators

LisPS i WEBC Yo B R AR Yoo R A SR AL A [pEEs
Correlation : Chromatid-type aberrations Chromosome-type aberrations Overall aberration rate Micronucleus rate
Spearman FHE 2% ( Correlation coefficient ) -0.993 0.264 0.270 0.289 0.616
P 0.000 0.004 0.003 0.002 0.000
&6 WBC 5EEIERIHEXMES T
Table 6 Correlation between white blood cell count and genetic indicators
AR VRS Yoo BRI et R A A [CCEES
Correlation Overall aberration rate Chromatid-type aberrations Chromosome-type aberrations Micronucleus rate
Spearman K 2255 r( Correlation coefficient ) -0.306 -0.270 -0.298 -0.645
P 0.001 0.003 0.001 0.000
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