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Abstract: Objective  To investigate the correlation between the DNA damage level of the CYTB gene and the arsenic
methylation level, FEN1 and XPC gene polymorphism in workers exposed to arsenic. Methods A total of 79 workers exposed
to occupational arsenic in a coke oven factory in the southern mountainous area of Yunnan Province were selected as the
exposure group, and 24 agricultural workers from the same village were selected as the control group. The urine and peripheral
blood samples of the subjects were collected. The concentration and percentage of arsenic and its metabolites were detected in
the urine, and the DNA damage level of the CYTB gene was detected in peripheral blood. Results The concentrations of
inorganic arsenic (iAs), monomethylarsonic acid (MMA), and dimethylarsonic acid ( DMA) in the urine of the exposure
group were higher than those of the control group (P <0.01). The methylation level of the exposure group was significantly
higher than that of the control group in terms of MMA% and primary methylation index (PMI), while the DMA% and
secondary methylation index (SMI) were significantly lower than those of the control group (P <0.01). Linear regression
analysis showed that the DNA damage level of the CYTB gene was positively correlated with MMA% (P < 0.01) and
negatively correlated with SMI (P <0.001). The subjects with genotypes AA or GA + AA at the rs174538 locus of the FEN1
gene had significantly higher DNA damage levels of the CYTB gene than those with genotypes GG at this locus (P < 0.05).
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However, there was no statistical correlation between the genotype of XPC and the level of DNA damage in the CYTB gene

(P>0.05). Conclusion Occupational arsenic exposure can lead to increased concentrations of arsenic and its metabolites in

urine and decreased methylation of arsenic metabolism in the body. The DNA damage of the CYTB gene can be used as a

marker of damage and early health damage in the body, and the mutation at the rs174538 locus of the FEN1 gene is associated

with DNA damage of the CYTB gene, which can be used as an indicator of disease susceptibility in arsenic — exposed

populations.
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MMA% = DMA/tAs x 100% ;

DMA% = DMA/tAs x 100% ;

PMI = (MMA + DMA) /tAs x 100% ;

SMI = DMA/( MMA + DMA) x 100%
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Table 1 Primer sequences for high — resolution melting analysis

N EZO1X0A AT S B
FEN1 13174538 Lii# 57 - CAAGTCCCTCAATGCCACTTG -3° 158 bp
Tl 5’ - TCGCATCTCCGTCTGGAACT -3”
xrPc 152228001 E¥F 57 - AGCAGCTTCCCACCTGTTC -3° 65 bp
THF 57 - GTGGGTGCCCCTCTAGTG -3°
xrc 153731055 Lli# 57 = AGGCACGACTGGCCATTTT -3’ 73 bp

T 5’ - AGGAGGTCGCTCGAAGGA -3
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Table 2  General condition of the study subjects and urinary levels of arsenic and its metabolites

Wi H XTHEZ (n =24) ZHBEH(n=T79) Siil&H P1E
B (% xts) 35.21 = 3.24 36.24 = 6.81 0.715 0.476
A K (% ) 14(58.3) 47(59.5) 1.039 0.861
TR N (% ) 11(45.8) 39(49.4) 1.023 0.897
PR B AR i e

iAs VR JE (mg/g,x +5) 0.43 + 0.18 2.01 + 0.48 15.750 <0.001

MMA ¥ (mg/g,x +5) 0.37 + 0.16 2.12 + 0.05 85.230 <0.001

DMA ¥ JE (mg/g,x +5) .12 = 0.31 2.65 + 0.52 13.670 <0.001
PR B A E L

iAs% (x %) 13.72 + 11.85 17.35 + 12.34 1.273 0.206

MMA% (x +5) 8.12 + 2.21 19.09 = 5.13 10. 170 <0.001
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PR 5 A Ak 48 5
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SMI[ M(Pys ,Ps5) ] 9.79 (5.93,21.84) 3.26 (1.06,14.06) 2.628 0.009
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Fig.1 Correlation of DNA damage levels of the CYTB gene with levels of urinary arsenic and its metabolites
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Fig.2 Correlation between DNA damage levels of the CYTB gene and arsenic methylation levels
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Table 3 DNA damage of CYTB gene under different genotypes in control and exposed groups
X IRZ !
HERAL AR DNA #1f; P i AR DNA #1 3 P i
) (M8 = prifie) ) (M = brifEzes)
FEN1 rs174538 GG 13 2.33+£0.18 Sk 34 2.91£0.15 S
GA 7 2.39 £0.28 0.982 29 3.28 £0.13 0.181
AA 4 2.65 £0.35 0.731 16 3.56 +0.19 0.033
GA + AA 11 2.45 £0.21 0.578 45 3.38£0.11 0.009
XPC rs2228001 TT 10 2.30£0.21 S 49 3.26 £0.13 i
TG 10 2.44 £0.22 0.907 25 3.08 £0.13 0.684
GG 4 2.58 £0.22 0.784 5 2.86 £0.33 0.587
XPC rs3731055 GG 14 2.36 £0.18 S % 39 3.20£0.14 e =1
GA 7 2.47 £0.29 0.940 29 3.12+0.16 0.906
AA 3 2.46 £0.23 0.973 10 3.25+0.12 0.982
3 W K B Rl A FE RO T (R IRE) |, X PR AR 47 0

X B P 1 5 5 AR P A B DT AR O, T
FEVR P 32 A 3t A 2 T AL, B LR B 72 4
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