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Association of background-level arsenic exposure with sperm quality and sex

hormones in Chongqing males
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[ Abstract | Objective To study the relationship of urinary total arsenic exposure level with sperm
quality and sex hormone levels in young male population, and evaluate the potential impact of background
arsenic exposure on parameters of sperm quality and sex hormone levels in Chongqing. Methods Generalized
additive model and recursive algorithm were used to analyze the correlation of the baseline urine arsenic
concentration with semen parameters and sex hormone levels in 703 male college students volunteers (18 ~22
years old) in the cohort of Chongqing college students constructed in 2013-2015. The inflection point of the
nonlinear relationship was explored, and the threshold effect of arsenic exposure was analyzed. The median of
urinary arsenic in this study was compared with the data from other reports at home and abroad. Results
There was a nonlinear relationship of urine arsenic level with sperm concentration, sperm total number, sperm
DNA fragment index, and levels of prolactin, follicle-stimulating hormone and progesterone. Further threshold
effect analysis showed that there were inflection points of urine arsenic concentration with the above indicators

and the key points were 15.17, 14.17, 50.97, 57.51, 11.36, and 70.44 pg/L, respectively ( Log-
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likelihood ratio test P<0. 05). Compared with relevant literature, the urine arsenic level was at a relatively

lower level in this cohort population. Conclusion

Compared with some regions at home and abroad, the

background urine arsenic level of this study population is quite lower, and significant correlation is found in

the background level with the decline of sperm quality parameters and changes in sex hormone levels.
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®1 ARAOZEHE EFTATXSEEBRSE HHRKFHERIM(Pys, Prys) 3]

[5ES n R/ ml Rk 10° - mL™ RS TFRES10° RETIEN(%)  RTER(%)  ERETEESER(%) DFI(%)
AEHR % 703
<20 420  3.5(2.5,4.7) 55.5(32.6,85.8) 191.9(100.2, 311.2)  56.2%16.5 88.9(79.9, 95.0) 8.5(6.2, 10.4) 11.8(6.8, 19.4)
>20 283 3.3(2.5,4.2) 52.0(31.2, 85.4) 174.5(97.5,316.9)  55.6+16.8 88.2(79.1, 94.7) 8.3(6.5,10.3) 12.8(7.6, 22.1)
P 0.116 0.917 0.749 0.645 0.360 0. 674 0. 144
BMI*/kg » m™ 702
<18.5 80  3.4(2.6,4.4) 52.4(34.2,747) 189.7(106.3,295.3) 58.6+15.5 90.5(79.8, 95.3) 8.6(6.9, 10.5) 11.3(6.8, 18.3)
18.5~<24.0 527 3.5(2.5,4.6) 54.7(31.2,86.1) 188.7(97.8,318.2)  55.6x16.8 88.5(79.5, 94.7) 8.4(6.4, 10.4) 12.0(7.0, 20.8)
24.0~<28.0 76 3.1(2.4,4.3) 47.5(32.1,86.1) 147.8(98.8, 309.4)  56.6+16.3  87.8(80.8, 94.5) 8.3(6.2,10.3) 13.1(8.6, 22.1)
=28.0 19 2.9(2.5,4.0) 63.7(33.8,85.5) 170.0(90.4, 241.3)  51.9+16.9  81.3(75.8,93.4) 7.1(5.0,7.9) 12.7(6.3, 21.7)
P 0.286 0.953 0. 694 0.328 0.376 0.158 0.614
WA 701
7 52 3.4(2.5,4.7) 55.6(33.5,88.3) 194.9(103.7, 334.4) 55.5:16.6  88.1(79.5, 94.8) 8.4(6.3,10.3) 11.8(7.1, 20.6)
B 151 3.4(2.4,4.1) 50.9(29.6, 77.2) 148.2(85.6, 252.7)  58.0+16.7 89.8(79.3,95.0) 8.5(6.5, 10.8) 12.9(6.6, 21.1)
RE 224 28 3.8(2.7,4.8) 54.4(27.8,90.2) 190.7(129.0, 298.4)  52.9%15.9  86.0(79.0, 93.7)  7.5(6.5,9.6) 14.0(7.9, 22.9)
P 0.214 0.175 0.011 0.167 0.455 0.434 0.710
el 700
7 362 3.4(2.4,4.6) 53.9(33.2, 87.8) 189.1(106.0, 300.3)  55.2+16.6  88.1(79.1, 94.7) 8.3(6.4,10.3) 11.9(7.1, 19.9)
2 329 3.4(2.5,4.4) 53.1(31.2, 84.5) 182.0(91.2,317.2)  57.0%16.5 89.4(80.0, 94.8) 8.5(6.5,10.5) 12.0(7.0, 21.2)
B KT 9  3.6(3.0,52) 66.7(17.5,204.6) 231.4(41.5,726.2)  48.0£17.6  85.6(72.6, 92.8)  5.9(4.9, 8.4) 21.6(11.5, 29.7)
P 0.751 0. 860 0.530 0.132 0.370 0. 070 0.186
B 701
& 461 3.4(2.5,4.4) 53.1(33.3,86.4) 183.6(97.3,300.8) 55.6£16.6 88.3(79.5,95.1) 8.3(6.2,10.2) 12.1(7.4, 20.2)
) 138 3.6(2.6,4.7) 57.0(30.2, 86.7) 205.4(111.7, 356.0)  54.2+16.6  88.0(79.1, 93.1) 8.4(6.5, 10.5) 12.0(7.2, 21.9)
PP S 102 3.2(2.4,4.5) 53.3(28.3,84.2) 176.6(80.4,303.7)  59.8+16.0  90.8(81.9,95.1) 8.5(6.8, 10.4) 12.1(5.9, 21.7)
P 0.219 0.458 0. 186 0. 026 0.195 0. 564 0. 860
iSES n HDS(%) E,/pg - mL~’ FSH/mlU - mL.”"'  LH/mIU - mL™'  PRL /ng-mL™"  P/ng-mL” T/ng » mL™!
AEHE /% 703
<20 40 4.1(2.4,8.6) 20.0(10.0,29.0)  3.6(2.6,4.8)  3.8(3.0,5.0) 10.1(8.1,13.5)  0.5(0.3,0.8)  4.3(3.5,5.1)
>20 283 3.6(2.2,10.2) 18.0(10.0, 26.5)  3.6(2.6,4.9)  4.3(3.3,5.3) 10.2(8.0, 13.5)  0.5(0.3,0.8)  4.1(3.5,5.1)
Pt 0.659 0.163 0.986 0.002 0.912 0.871 0.579
BMI*/kg + m™ 702
<18.5 80  4.4(2.3,10.3) 18.0(9.3, 26.8) 3.4(2.5,4.3) 3.3(2.7,47) 10.2(8.3,13.2)  0.5(0.3,0.7)  4.4(3.6,5.1)
18.5~<24.0 527 3.9(2.3,89) 18.0(10.0,27.0)  3.6(2.6,5.1) 4.1(3.1,5.2) 10.2(8.1,13.7) 0.5(0.3,0.8)  4.3(3.7,5.2)
24.0~<28.0 76  3.4(2.2,9.3) 22.0(12.0,27.1)  3.4(2.6,4.4)  4.1(3.4,51) 9.7(8.2,12.9)  0.5(0.3,0.7)  3.4(3.0, 4.5)
=28.0 19 5.5(2.1,25.6) 25.0(13.0,34.0)  3.6(2.4,4.2) 3.7(3.3,46) 9.7(7.8,12.2)  0.4(0.2,0.8)  3.0(2.3, 4.3)
P{a 0. 601 0. 166 0.246 0.010 0.835 0.018 <0.001
WA 701
75 52 3.9(2.3,9.8) 18.0(10.0,27.0)  3.6(2.6,5.0) 4.1(3.1,52) 10.0(8.1,13.5)  0.5(0.3,0.8) 4.1(3.5,5.0)
B 151 4.0(2.2,9.0) 21.0(12.0,29.0)  3.3(2.4,4.4) 4.1(3.1,5.0) 10.4(8.0,13.4) 0.5(0.3,0.8)  4.5(3.6, 5.3)
B 22U 28 4.1(2.6,82) 15.5(7.3, 26.8) 4.1(2.9,5.5)  3.9(3.1,4.7) 10.6(8.2, 14.4) 0.5(0.3,0.8)  4.3(3.4,5.2)
P{a 0.873 0. 144 0. 020 0.704 0.859 0.618 0.073
lelin 700
75 362 4.0(2.4,10.6) 17.0(9.0, 27.0) 3.6(2.6,4.9)  4.0(3.1,5.1) 10.1(8.2,13.5)  0.5(0.3,0.8)  4.3(3.5,5.2)
) 329 3.7(2.2,86) 20.0(11.0, 28.0)  3.6(2.6,4.9)  4.1(3.1,5.2) 10.0(8.0, 13.4)  0.5(0.3,0.8)  4.3(3.5,5.1)
B 2RI 9  3.6(2.0,18.1) 24.0(15.5,31.0)  3.3(2.7,3.6)  3.5(2.4,5.0) 89(7.2, 14.4)  0.2(0.1,0.4)  3.7(2.6, 5.4)
Pt 0.309 0.155 0.713 0.601 0.605 0.010 0.342
gL 701
& 461 4.1(2.4,9.3) 19.0(10.0, 28.0)  3.6(2.6,4.9)  4.1(3.1,5.1) 9.9(8.0,13.1)  0.5(0.3,0.9)  4.3(3.6,5.1)
2 138 4.3(2.3,10.1) 20.0(10.0,27.0)  3.5(2.7,4.9) 4.1(3.2,5.2) 10.4(8.7,13.7) 0.5(0.3,0.8)  4.0(3.3, 5.0)
RO AT 102 3.1(2.0,7.6) 19.0(11.0, 26.8)  3.6(2.6,4.9)  3.9(3.0,5.1) 11.2(8.1,14.7) 0.5(0.3,0.7)  4.1(3.4, 5.1)
P {E 0. 149 0.770 0.924 0.779 0. 101 0.134 0.126

a: ¥ A A2 He kAR ; DFL DNA # 5 L35 8 HDS : 3 DNA & &0 B, % — 8% FSH. 97 /800 8k & LH: 506 £ R 5
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ST R TR, IR As MRS 5ORG U R T BB
DNA i F A48 3L (IP I J R A0 ¢ R I
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