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Determination of internal exposure level of four kinds of inorganic sub-

stances in 720 general participants in Jiangxi Province
DING Xia", WU Hao, XIE Li-li, JJANG Wen-bin, HE Wen—xin, ZONG Jun, SONG Xiao—guang
“Center for Disease Control and Prevention, Ganxian District, Ganzhou, Jiangxi 341100, China
Abstract: Objective To investigate the internal exposure levels of selenium, arsenic, chromium, and cadmium in blood and
urine of general population in Jiangxi Province from 2017 to 2018. Methods A multi-stage complex sampling method was
employed to detect the content of selenium, arsenic, chromium, and cadmium in the fasting venous whole blood and urine
samples of 720 selected subjects using Inductively Coupled Plasma Mass Spectrometry (ICP-MS). The exposure situation of
residents in different genders, ages, urban and rural areas, and monitoring sites was analyzed. Spearman correlation was used
to evaluate the bivariate correlation between blood metal concentrations and urine metal levels. Results The median levels of
blood selenium and urine selenium in the general population of Jiangxi Province from 2017 to 2018 were 90.89 pg/L and
13.67 pg/L, respectively. The median levels of blood arsenic and urine arsenic were 1.26 g/l and 24.03 wg/L, respectively.
The median levels of blood chromium and urine chromium were 0.51 pg/L and 1.84 pg/L, respectively. The median levels of
blood cadmium and urine cadmium were 0.85 g/l and 0.61 pwg/L, respectively. There were statistically significant differ-
ences in blood selenium (Z=-5.09, P < 0.01) and urine selenium concentrations (Z=-3.94, P < 0.05) between different urban
and rural areas, with concentrations higher in urban areas. Except for blood cadmium and urine cadmium, there were statisti-
cally significant differences in the concentration levels of other inorganic substances between different monitoring sites (P <
0.05). Differences in blood selenium (H=34.56, P < 0.05), blood cadmium (H=54.14, P < 0.05), and urine cadmium (H=
63.447, P < 0.05) among different age groups were statistically significant, with concentrations gradually increasing with age.
No statistically significant differences in concentrations of other inorganic substances between different genders were found (P
> 0.05) except for urine selenium (Z=-3.77, P < 0.05). The strongest correlation coefficient among the four inorganic sub-
stances was 0.419 for blood cadmium and urine cadmium. Conclusion Residents in different regions of Jiangxi Province ex-

hibit varying levels of internal exposure to selenium, arsenic, and chromium. Cadmium showed no regional differences in
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whole blood and urine load levels within the province, suggesting cadmium accumulation and a positive correlation with age.

Keywords: Selenium; Arsenic; Chromium; Cadmium; Biological monitoring; Internal exposure level
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Table 1 Comparison of blood selenium and urinary selenium concentrations in general population in Jiangxi Province

I N AR [ M (Pas, Prs) ESRANIEE P REGSHEE[M(Ps,Ps) ] SEiHA PE
PR - [l 360 91.09(82.31,102.02) -0.62 0.536 15.14(9.88,24.14) 377 <0.001
o 360 90.68(81.45,100.37) 12.34(7.86,20.19)
AR () 3~5 121 85.78(76.57.96.52) 34.56 <0.001 12.73(7.94,21.02) 5.82 0.324
6~11 119 88.76(81.49,95.58) 14.17(9.54,23.98)
12~18 119 90.37(82.30,99.61) 13.87(9.43,22.03)
19~39 120 95.24(87.44,106.64) 14.23(9.06,21.36)
40 ~ 59 121 93.21(82.93,104.47) 14.55(9.57,23.01)
60 ~ 79 120 92.28(82.43,100.29) 12.60(8.05,20.36)
W i 384 93.54(84.52,102.54) -5.09 <0.001 14.94(10.20,23.85) _3.94 <0.001
Akt 336 87.94(77.90,98.68) 12.34(7.91,19.35)
5 Al 144 91.67(82.31,101.18) 61.44 <0.001 13.03(8.05,20.38) 21.87 <0.001
B IX 144 92.78(83.30,101.38) 15.20(10.38,23.10)
CIX 144 96.71(87.34,103.57) 16.05(10.94,25.60)
D& 144 83.36(72.60,93.80) 12.55(7.80,20.31)
E& 144 90.46(80.26,101.89) 11.96(7.79,19.23)
it 720 90.89(81.86,101.18) 13.67(9.02,21.53)
1 :* R Mann—Whitney U K45 ;" R H Kruskal-Wallis H #5755
F 2 VLTGAE T AR R A KT LB Dl (/L)
Table 2 Comparison of blood and urine arsenic concentrations in general population in Jiangxi Province
FHIE NEL LAY E [ M(Pas, Prs) ] it P JREREE[M(Ps,Ps) ] GEiHE P{H
) » " 360 1.28(0.91,1.71) ~1.05 0.29 25.88(15.79.44.45)  -2.40 0.016
by 360 1.24(0.88,1.59) 22.30(13.02,39.28)
AR () 3~5 121 1.14(0.85,1.62) 6.41 0.27 20.82(12.96,38.05) 7.09 0.210
6~11 119 1.25(0.85,1.65) 25.05(14.93,39.28)
12~18 119 1.25(0.91,1.56) 23.27(14.26,42.39)
19~39 120 1.27(0.83,1.73) 24.32(14.66,42.88)
40~ 59 121 1.33(0.93,1.76) 28.70(16.11,49.85)
60 ~ 79 120 1.31(0.94,1.74) 22.69(13.69,39.21)
W i 384 1.26(0.88.1.69) ~0.33 0.74 22.58(13.3638.97)  -2.37 0.018
HRAF 336 1.25(0.91,1.63) 25.80(15.05.45.11)
5 Al 144 1.03(0.75.1.39) 51.13 <0001  2320(14.08~38.57) 2829 <0.001
B IX 144 1.47(1.00,2.04) 22.42(13.08,40.38)
C X 144 1.15(0.78,1.48) 25.75(15.29.43.19)
D& 144 1.32(0.92,1.82) 31.53(19.02,53.11)
E £ 144 1.36(1.03,1.71) 18.92(12.36,34.53)
ot 720 1.26(0.90,1.66) 24.03(14.52,42.32)

TR Mann—Whitney U K86 5P R Kruskal-Wallis H #5565 .
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Table 3 Comparison of blood chromium and urine chromium concentration in general population in Jiangxi Province

FHIE NEL ML M(Pas, Ps) ] SeitHA P JRESWEFELM(Ps,Prs)]  SEIHE PiE
P51 - 3B 360 0.51(0.40,0.91) -0.27 0.790 1.81(0.83,3.86) -0.16 0.880
i’s 360 0.52(0.40,0.91) 1.87(0.78,4.18)
AR () 3~5 121 0.51(0.40,0.97) 0.68 0.980 1.89(0.78,4.60) 10.64 0.060
6~11 119 0.49(0.40,0.97) 2.26(0.94,5.35)
12~18 119 0.52(0.40,0.89) 2.10(0.85.,4.80)
19~39 120 0.54(0.40,0.88) 1.63(0.78,3.48)
40 ~59 121 0.49(0.40,0.94) 1.76(0.86,3.42)
60 ~ 79 120 0.51(0.40,0.89) 1.50(0.68,2.54)
A il 384 0.44(0.40,0.97) -1.28 0.200 1.76(0.79,3.50) -1.41 0.160
At 336 0.60(0.40,0.87) 1.93(0.84,4.76)
HeRilh=a AT 144 0.61(0.40,0.86) 166.29 <0.001 0.89(0.50,1.26) 149.95 <0.001
B X 144 0.40(0.40,0.74) 3.11(1.28,6.13)
C X 144 0.94(0.40,1.13) 1.16(0.71,1.39)
D& 144 0.58(0.40,0.88) 3.35(1.26,7.55)
E & 144 0.40(0.40,0.68) 1.96(1.19,2.51)
it 720 0.51(0.40,0.91) 1.84(0.81,3.98)

7 :* R Mann—Whitney U #:5 ;° 5K ] Kruskal-Wallis H K56

R4 TLTGE TR AR A BRI KT LU Ol (ng/L)

Table 4 Comparison of blood cadmium and urinary cadmium concentration in general population in Jiangxi Province

FHIE N MARHEE [ M(Pas, Ps) ] GeiHiE P REEHIE(M(Ps,Ps) ] GEHE PiE
P » " 360 0.89(0.45,1.64) -0.92 0.360 0.64(0.33,1.47) -131 0.190
% 360 0.81(0.42,1.41) 0.57(0.22,1.40)
AR () 3~5 121 0.58(0.28,1.02) 54.14 <0.001 0.33(0.13,0.87) 63.45 <0.001
6~11 119 0.70(0.40,1.09) 0.56(0.28,1.21)
12~18 119 0.77(0.44,1.03) 0.50(0.24,0.93)
19~ 39 120 1.06(0.47,1.66) 0.71(0.35,1.69)
40 ~ 59 121 1.07(0.55,1.88) 0.90(0.43,1.85)
60 ~ 79 120 1.07(0.61,1.91) 0.84(0.49,1.71)
e T 384 0.78(0.40,1.30) 4.04 <0.050 0.60(0.29,1.48) -0.27 0.790
bt 336 0.93(0.46,1.60) 0.61(0.26,1.38)
WA Al 144 0.92(0.50,1.52) 6.70 0.150 0.63(0.28,1.46) 2.80 0.590
B X 144 0.72(0.37,1.21) 0.56(0.27,1.51)
CX 144 0.86(0.45,1.54) 0.69(0.30,1.56)
D& 144 0.99(0.46,1.77) 0.59(0.27,1.26)
E& 144 0.78(0.40,1.26) 0.56(0.22,1.44)
ait 720 0.85(0.44,1.47) 0.61(0.28,1.43)

VE KA Mann—Whitney U #5553 SR F Kruskal-Wallis H 656
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