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CYTOGENETIC EFFECT OF TRICHLOROETHYLENE ON OCCUPATIONALLY EXPOSED WORKERS

WANG Jia-ji, LIAN Hai-quan, HU Ming-xia, et al.
( Department of Preventive Medicine, Guangzhou Medical College, Guangzhou 510182, China)

[ Abstract] Purpose: To evaluate the cytogenetic effects of trichloroethylene(TCE) on the workers, and to deter-
mine the dose-response and time-response correlations among the exposure level and duration. Methods: TCE con-
centration in the work place and TCA in urine of the workers exposed to TCE were determined using gas chro-
matography and pyridine spectrophotometry, respectively. Conventional micronucleus(MN), cytokinesis-block mi-
cronucleus (CB-MN) , sister-chromatid exchanges(SCE), and single cell gel electrophoresis (SCGE) from 141 work-
ers exposed to TCE and 39 controls were carried out to determine chromosomal and DNA damage. Results: In the
TCE-exposed group(the average concentration of TCE in work place was 90.4 mg/m?, the average level of urine
TCA of the workers exposed to TCE was 61.79 mg/L), the frequencies of MN, CB-MN, SCE and the percentage
of lymphocytes with comet-like tail in peripheral blood lymphocytes(PBLs) were 1.66 %o, 2.73 %o, 4.33 and
7.48 %, respectively, and were higher than those in the control groups(1.13 %o, 1.66 %o, 2.95 and 3.74 %,
respectively, P <0.05 or P <0.01) . Except for SCE, there were positive correlations between the percentage of
MN, CB-MN, the percentage of lymphocytes with comet-like tail in PBLs and the exposing time(r =0.222, 0.246,
0.320; P<0.05 or P<0.01). The positive correlations were also evidant between the percentage of MN, CB-MN,
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SCE and the percentage of lymphocytes with comet-like tail in PBLs and the the average level of urine TCA of the

workers exposed to TCE

(r=0.294, 0.260, 0.229, 0.268; P <0.05 or P<0.01). Conclusions: TCE is

genotoxic, and long term exposure to the high dose of TCE may induce chromosome breakage and DAN damage.
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Table 1. Influences of TCE on genotoxic indices in workers occupationally exposed to TCE

Groups CB — MN (%) MN (%0) SCE SCGE(%)

n (% =5) n (% =5) n (x =5) n (x +5)
control ¥ 38 1.66+1.62 39 1.13+1.08 38 2.95+1.63 35 3.74+2.96
exposedﬁ 139 2.73+2.47" 140 1.66+1.15" " 93 4.33+3.05" " 141 7.48+7.647
female ™ 118 2.53+2.41 120 1.68+1.15 75 4.19+3.08 121 7.07+7.64
male * 21 3.81+2.58" 20 1.60+1.23 18 4.94+2.90*% 20 9.95+7.39*%
control 38 1.705+0.417 39 1.258 £ 0.202 38 3.072+£0.514 35 3.701 = 1.315
duration exposed to TCE (months)
<12 47 2.535+0.345 47 1.565+0.170 26 3.933+0.555 55 6.323+0.992
12-36 66 2.593+0.290 67 1.666 + 0. 141 45 4.465+0.420" 61 8.791+£0.893" °
=36 26 3.343+£0.455" " 26 1.646 £ 0.224 22 4.321+0.591 25 6.899 + 1.392
r value® 0.246 0.222 0.188 0.320
P value 0.016 0.030 0.066 0.002
control 38 1.796 + 0.423 39 1.139+0.207 38 2.997 £ 0.515 35 4.477 £ 1.303
level of TCA in urine (mg/L)
<25 41 2.866+0.370 42 1.519+£0.182 21 4.026 +0.609 34 5.998 + 1.211
25-50 41 2.071+0.362 41 1.559+0.179 28 4.154+£0.534 35 5.907 £ 1.211
=50 57 3.006+ 0.306 " 57 1.840+0.153"° 44 4.551+£0.423" 72 7.648+0.823"
r value® 0.260 0.294 0.229 0.268
P value 0.011 0.004 0.025 0.008

note: 1. Y value in table is X +s, other value is adjusted mean x * s

2. completely random design nmulti — way ANOVA compared with the control group * P <0.05 * * P <0.01

3. & exclude age and sex partial correlations, Pearson coefficient.
4. compared with the female by ¢ test # P <0.05
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ZAEZE (1=5.82, P<0.01), W& RIEA REH
A (Pearson 7= 0.406, P <0.001).
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