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Effect of asbestos exposure on oxidative stress
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Abstract: Objective To examine the effect of asbestos exposure on oxidative stress, so as to provide insights into the
elucidation of pathogenesis and management of asbestos—related diseases. Methods Totally 245 subjects were recruited
from an asbestos manufacturing area in Zhejiang Province, and their gender, age and history of asbestos exposure were
collected through a questionnaire survey. The serum levels of 8—hydroxy—2 ' deoxyguanosine (8-OHdG ), glutathione
( GSH), malondialdehyde (MDA), superoxide dismutase (SOD) and total antioxidative capacity (TAOC) were measured
using an enzyme-linked immunosorbent assay (ELISA), and the levels of catalase (CAT), peroxiredoxin 2 (PRX2),
SODI1, SOD2 and thioredoxin—1 (TRX1) were detected in peripheral white blood cells (WBCs) using a liquid—chip
assay. Multivariable linear regression analysis was performed to identify the association between asbestos exposure and
oxidative stress parameters. Results There were 50 subjects without a history of asbestos exposure (unexposed group),
102 subjects with asbestos exposure for less than 10 years (AE<10-year group) and 93 subjects with asbestos exposure
for 10 years and more (AE=10-year group). No significant differences were found among the three groups in terms of
age, gender, proportion of smokers or proportion of alcohol consumers (P>0.05). Significantly higher 8—~OHdG and MDA
in serum, and higher PRX2 in peripheral WBCs were detected in the AE=10-year group than in the unexposed
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group (P<0.05); lower GSH and TAOC in serum, and lower CAT in peripheral WBCs were detected in the AE=10-
year group than in the unexposed group (P<0.05); higher 8~OHdG and MDA in serum, and higher PRX2 in peripheral

WBCs were detected in the AE=10-year group than in the AE<10-year group (P<0.05). Multivariable linear regression

analysis showed that asbestos exposure significantly correlated with 8~-OHdG, MDA and TAOC in serum, and CAT and

PRX2 in peripheral WBCs (P<0.05). Conclusion Asbestos exposure may induce the oxidative stress damage, suggest-

ing that oxidative stress may be involved in asbestos—related diseases.
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Table 1 General information of the subjects

415 Group IR AgelYear P59 Gender [n (%) ] il oel]
(M (Qn) ] B Male 4 Female Smoking [n (%) ] Drinking [n (%) |

KL Unexposed group 64 (4) 10 (20.00) 40 (80.00) 1 (2.00) 0 (0)

AE<104E4] AE<10-year group 65 (4) 13 (12.75) 89 (87.25) 5 (4.90) 1 (0.98)

AE=104F4] AE=10-year group 65 (6) 14 (15.05) 79 (84.95) 2 (2.15) 2 (2.15)

X 4.745° 1.378 1.696 1334

P 0.093¢ 0.502 0.428 0.513

e aFon kM Kruskal-Wallis H¥%: . Note: a, Kruskal-Wallis H test.

2.2 3 WAFR AT % ik 8-OHAG, GSH, MDA, SOD
Fe TAOC K-Frbi 3 dF5E X4 ML 8-OHdG
GSH. MDA Fl TAOC /KFEZSHAGITFE L (P<
0.05). AE=10 4F4 1075 8-OHdG Fl MDA 7K~F- /5

TARBZEHM AE<10 4£4 (P<0.05), IfiLiH
GSH 1 TAOC KPR TRZEEEH (P<0.05); AE<
10 4F4L I TAOC KPR FARBZBELA (P<0.05),
W3 2,
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Table 2 Levels of 8—~OHdG, GSH, MDA, SOD and TAOC in serum of the three groups

219 Group 8-OHdAG/ (pg/ml.) GSH/ (ng/mL.)

MDA/ (mmol/L) SOD/ (U/mL) TAOC/ (U/mL)

R BT Unexposed group 146.91+33.93 9.95+2.14 434+1.30 77.61+16.47 894.51+196.69
AE<104E41 AE<10—year group 158.30+33.68 9.04+2.39 4.69+1.45 72.70+18.05 800.95+233.26"
AE=104E4 AE>10-year group 169.84+30.98" 8.90+2.38" 5.18+1.33" 72.43+15.64 793.09+211.76*
F 8.019 3.197 6.303 1.695 3.648
P <0.001 0.043 0.002 0.186 0.028

T a5 ARBEH LA P<0.05; bFRRE AE<I04FEAL L P <0.05, Note: a, P<0.05 compared to unexposed group; b, P<0.05 compared to

AE<10-year group.
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0.05). ULk 3.
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Table 3 Levels of CAT, SOD1, SOD2, TRX1 and PRX2 in peripheral WBCs of the three groups

219 Group CAT/ (ng/L) SOD1/ (ng/L) SOD2/ (ng/L) PRX2/ (ng/L) TRX1/ (ng/L)

KRREEAA 21 885.00 (1 207.00) 28 738.25 (1 013.44) 16 701.75 (7 480.75) 9 245.00 (1 532.00) 12 849.00 (361.38)
Unexposed group
AE<104E4 AE< 21 721.50 (1 553.50) 28 852.75 (1 253.25) 16 611.50 (10 301.75) 9 395.00 (1 407.75) 12 835.50 (715.25)

10~year group

AE=10 4E4] AE= 21 387.50  (982.50) * 28 837.50  (890.00) 16 393.50 (9 171.00) 9 65425  (714.63) * 12 908.50 (753.00)

10—year group

9.140 0.393 0.923 16.303 0.347
P 0.010 0.822 0.630 <0.001 0.841

W a R SARBEUILE P<0.05; bFR5AE <104 HH P <0.05. Note: a, P<0.05 compared to unexposed group; b, P<0.05 compared to
AE<10-year group.

& 4 17 8-OHAG. MDA Fl TAOC /K540 K 3R 1 2 BLR L 1A 431
Table 4 Multivariable linear regression analysis of influencing factors for levels of 8-OHdG, MDA and TAOC in serum

AR SR 8-OHdG MDA TAOC
Variable Reference B ST B’ t P B 3 B' ! P B S B’ 13 P
P51 Gender

5 Male 4 Female  -2.779 6.587 -0.030 -0.422 0.674 0.0950.286 0.025 0.333 0.739  48.860 45.016 0.081 1.085 0.279
HEWY/ S AgelYear

=65 <65 -3.053 4.392 -0.045 -0.695 0.488 -0.1240.183 -0.044 —-0.677 0.499 -51.940 29.225 -0.117 -1.777 0.077
M5 Smoking

J& Yes 7 No 0.904 16.102 0.005 0.056 0.955 0.1160.671 0.016 0.173 0.863  99.626 106.723 0.084 0.933 0.352
K Drinking

JE Yes % No -21.637 24.211 -0.072 -0.894 0.372 -0.543 0.999 -0.045 -0.544 0.587  -1.942 159.224 -0.001 -0.012 0.990
PELES

Asbestos exposure

AE<10 4FE 4 AE< R4 11.887 5.865 0.174 2.027 0.044 0.2340.242 0.084 0.969 0.334 -109.071 39.864 -0.244 -2.736 0.007
10~year group Unexposed

group
AE>10 4F 21 AE>

10-year group

23.928 5938 0.346 4.030<0.001 0.8110.246 0.284 3.298 0.001 -110.190 39.945 -0.245 -2.759 0.006

150.176 7.285 20.613 <0.001  4.3100.310 13.915 <0.001  875.073 49.554 17.659 <0.001

H & Constant
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RE S G-t Sz WHLAARBT AL B RE T iy ik, PRI, A
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TAOC #14h J& 1fiL (1 48 Bl N CAT. PRX2. SODI,
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Table 5 Multivariable linear regression analysis of influencing factors for levels of CAT and PRX2 in peripheral WBCs
754 Variable B et e
Reference B 5% B ‘ P 8 sz B ¢ P

PE51 Gender

Y Male 4 Female 0.236  0.237 0.081 0.996 0.321 -0.042 0.231 -0.015 -0.183 0.855
AEHS Age/% Year

=065 <65 0.124  0.144 0.062 0.862  0.390 0.270  0.142 0.135 1.904  0.059
W2 HH Smoking

J& Yes 73 No 0.632  0.547 0.118 1.155 0.250 -0.367 0.534 -0.070 -0.689 0.492
AR Drinking

72 Yes 73 No -0.054 0.761 -0.007 -0.071 0.943 0.331 0.743 0.042 0.446  0.656
L5 Asbestos exposure

AE<104E4 AE<10-year group KRR -0.410 0.183 -0.200 -2.246 0.026 0.283  0.179 0.139 1.581 0.116

Unexposed group

AE=104F4] AE=10-year group -0.627 0.187 -0.299 -3.346 0.001 0.630 0.184 0.303 3.432  0.001
# 18 Constant 0.111  0.245 0.452  0.652 -0.420 0.239 -1.755 0.081
FAMA ML M N PRX2 KB TR 2 EH, dd.
M iE GSH. TAOC ANFME I AN CAT /KB
PARTARREEH ., ZHAMERHA AR, AffRE  SEXH
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