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Abstract: Objective  To discuss the correlation between urinary metal elements and kidney stones in Miao population in
Guizhou Province since there are few studies on the association between urine metal concentration and the risk of kidney stones
in ethnic minorities. Methods In this study, 3 933 Miao people were sampled from the cohort database of natural populations
living in ethnic minority areas in southwest China, and the concentrations of urine metals (arsenic, cadmium, cobalt,
chromium, copper, iron, mercury, lithium, manganese, molybdenum, nickel, lead, strontium, vanadium and zinc) were
detected by inductively coupled plasma mass spectrometry. The urinary metal concentration was divided into four groups: QI ,
Q2, Q3 and Q4, and the relationship between the exposure of a single metal to the risk of kidney stones was analyzed by binary
logistic regression model, and the dose — response relationship between the concentration of monometals and the risk of kidney
stones was explored by restriction cubic spline. Results The detection rate of kidney stones of Miao ethnic group in Guizhou
Province was 20. 59% , the detection rate of male was 18. 27% , and the detection rate of female was 22.02%. The results of
the binary logistic regression model showed that when the covariate was not adjusted. In Miao women, after adjusting the
covariate, the Q1 exposure group was used as the reference, and the chromium Q4 group (OR =0.534, 95% CI. 0.337 -
0.846) was used. Lead Q3 group( OR =0. 546, 95% CI; 0.400 —0.745) ; Lead Q4 group( OR =0.657, 95% CI . 0. 482 -
0.895) was negatively correlated with the risk of kidney stones. In Miao men, after adjusting for covariates, manganese Q4

group(OR =1.911, 95% CI . 1.274 —2. 867 ) was positively correlated with the risk of kidney stones. Further restriction cubic
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spline analysis showed that there was a dose — response relationship between urine chromium and the risk of kidney stones in

Miao women( P <0.05). There was no dose — response relationship between urine lead and the risk of kidney stones (P >

0.05), and in Miao men, there was a dose — response relationship between urinary manganese and the risk of kidney stones( P

<0.05). Conclusion Heavy metals in urine affect kidney stones which supports the view that metal exposure plays a role in

the development of kidney stones.

Keywords : Urine metal concentration; Kidney stone; Miao ethnic group
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Table 1 Description of basic characteristics of Miao people

FRIE e It
B 454 (/%) JEB L4 (n/ % ) P B 454 (/% ) e (n/ % ) P
IR (S 0.447 0.397
30 ~39 80(21.33) 295(78.67) 37(17.79) 171(82.21)
40 ~49 150(19.87) 605(80.13) 64(16.04) 335(83.96)
50 ~59 168(23.46) 548(76.54) 78(20.00) 312(80.00)
>60 139(25.79) 454(74.21) 94(18.91) 403(81.09)
FHZRR 0.052 0.088
ol i 391(22.88) 1318(77.12) 177(17.44) 838(82.56)
E e A=ds] 65(23.72) 209(76.28) 41(25.47) 120(74.53)
G—ERPH 81(17.80) 374(82.20) 54(17.00) 261(83.00)
WS IAAR S 0.042 0.191
L/ [6 R 447(21.71) 1612(78.29) 248(18.75) 1075(81.25)
oyt 15(14.56) 88(85.44) 5(9.62) 47(90.48)
g 74(26.90) 201(73.10) 15(21.00) 58(79.00)
IR LS 1(50.00) 1(50.00) 5(11.00) 41(89.00)
HERE 0.269 0.926
L aYaN 431(21.66) 1559(78.34) 182(18.27) 814(81.73)
S 48(20.96) 181(79.04) 33(16.10) 172(83.90)
KLU 58(26.36) 162(73.64) 58(19.80) 235(80.20)
R3] 0.033 0.100
AR 55 B 201(25.93) 574(74.07) 107(19.17) 451(80.83)
BBk 36(19.46) 149(80.54) 23(16.31) 118(83.68)
TA 33(21.29) 122(78.71) 27(17.76) 125(82.24)
R 111(18.59) 486(81.41) 18(20.69) 69(79.31)
i &5 YN 13(24.53) 40(75.47) 22(26.50) 61(73.50)
FAEL 25(15.24) 139(84.76) 9(12.86) 61(87.14)
L2 Z5% YNA 39(25.00) 117(75.00) 44(21.00) 170(79.00)
R/ T 22(26.51) 61(73.49) 10(15.15) 56(84.85)
B KRS TAEAR 31(20.95) 117(79.05) 8(18.60) 35(81.40)
HE 26(22.00) 93(78.00) 5(6.00) 73(94.00)
] 0.50 0.32
2 4(16.00) 21(84.00) 123(18.00) 556(82.00)
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(#:3%)
A “tk ik
B4 (n/ % ) EE LA (n/% ) P B4 (/%) EE LA (n/% ) P
& 533(22.08) 1.881(77.92) 150(18.40) 665(81.60)
el 0.932 0.859
2 275(22.09) 978(77.91) 84(18.16) 369(81.84)
e 262(21.50) 924(78.50) 189(19.00) 852(81.00)
EERCRL 0.048 0.691
2 29(30.21) 67(69.79) 19(19.79) 77(80.21)
& 508(21.68) 1 835(78.32) 254(18.17) 1 144(81.83)
T 0.011 0.413
7 100(27.10) 269(72.90) 65(20.00) 263(80.00)
& 437(21.11) 1 633(78.89) 208(17.84) 958(82.16)
Wl PR 0.034 0.341
2 28(31.11) 62(68.89) 16(22.54) 55(77.46)
& 509(22.00) 1 840(78.00) 257(18.00) 1 166(82.00)
i JIg AR 0.001 0.648
2 26(39.39) 40(60.61) 15(20.27) 59(79.73)
& 511(21.53) 1 862(78.47) 258(18.17) 1162(81.83)
BMI 0.826 0.508
{98 11(25.58) 32(74.42) 5(21.74) 18(78.26)
Ew 184(22.49) 634(77.51) 94(16.76) 467(83.24)
A 220(21.87) 786(78.13) 116(18.18) 522(81.82)
JiWiia 111(20.79) 423(79.21) 51(21.07) 191(78.93)
fEdlE = (x/A) 0.106 0.899
0 86(23.56) 279(6.44) 42(17.65) 196(82.35)
<1 315(20.89) 1193(79.11) 157(18.89) 674(81.11)
1~4 118(25.48) 345(74.52) 58(17.11) 281(82.89)
>4 18(17.48) 85(82.52) 16(18.60) 70(81.40)
Kk (/A 0.045 0.005
0 57(20.80) 217(79.20) 48(21.00) 178(79.00)
<1 289(24.04) 913(75.96) 100(14.51) 589(85.49)
1~4 145(21.11) 542(78.89) 73(20.62) 281(79.38)
>4 46(16.67) 230(83.33) 52(23.11) 173(76.89)
i AR (R A <0.001 <0.001
0 372(24.28) 1160(75.72) 117(14.64) 682(85.36)
<1 100(18.15) 451(81.85) 84(20.44) 327(79.56)
1~4 57(21.43) 209(78.57) 52(26.67) 143(73.33)
>4 8(8.89) 82(91.11) 20(22.47) 69(77.53)
fEER(K/H) 0.444 0.315
0 94(22.60) 322(77.40) 55(17.00) 273(83.00)
<1 244(23.33) 802(76.67) 110(17.11) 533(82.89)
1~4 161(20.41) 628(79.59) 85(21.30) 314(78.70)
>4 38(20.21) 150(79.79) 23(18.55) 101(81.45)
Mgz (/8D 0.194 0.448
0 288(23.70) 927(76.30) 141(18.00) 651(82.00)
<1 52(18.57) 228(81.43) 37(22.70) 126(77.30)
1~4 86(20.57) 332(79.43) 45(16.79) 223(83.21)
>4 111(21.10) 415(78.90) 50(18.00) 221(82.00)
2R (R ) <0.001 0.002
0 154(21.27) 570(78.73) 108(22.50) 372(77.50)
<1 74(17.33) 353(82.67) 48(19.35) 200(80.65)
1~4 121(19.58) 497(80.42) 70(18.09) 317(81.91)
>4 188(28.06) 482(71.94) 47(12.40) 332(87.60)
R (%/A) 0.196 0.969
0 86(22.75) 292(77.25) 63(18.31) 281(81.69)
<1 193(21.09) 722(78.91) 83(18.99) 354(81.01)
1~4 147(20.62) 566(79.38) 75(17.81) 346(82.19)
>4 111(25.64) 322(74.36) 52(17.81) 240(82.19)
(/A 0.001 0.003
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PHE Ztt 54k
BT (/%) EBLE (/% ) P BT (/%) AL (/% ) P
0 491(23.35) 1612(76.65) 218(17.12) 1 055(82.88)
<1 28(12.07) 204(87.93) 28(20.00) 112(80.00)
1~4 10(17.24) 48(82.76) 17(34.00) 33(66.00)
>4 8(17.39) 38(82.61) 10(32.26) 21(67.74)
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Table 2 Urine metal distribution of Miao nationality

Y] gk 4obE
(ue/L) EEs LR P v BLR P
As 85.05(57.08,124.29) 92.81(63.19,123.28) 0.182 81.19(53.34,116.46) 72.54(48.04,104.80) <0.001
Cd 2.08(1.33,3.27) 2.06(1.27,3.39) 0.749 2.39(1.48,4.00) 2.16(1.30,3.38) <0.001
Co 0.49(0.29,0.77) 0.48(0.31,0.76)  0.942 0.66(0.38,1.29) 0.55(0.33,0.96) <0.001
Cr 50.65(33.08,80.47) 56.72(35.82,81.37) 0.105 53.61(33.87,85.57) 41.99(25.88,65.13) <0.001
Cu 123.84(47.19,266.54) 77.76(36.27,202.59) 0.001 86.60(29.61,214.50) 95.48(33.50,221.56) 0.202
Fe 464.10(213.17,837.74) 409.48(231.80,841.66) 0.608 581.66(299.67,1 027.89) 537.86(292.69,895.21) 0.016
Hg 0.45(0.13,1.13) 0.53(0.19,1.16) 0.203 0.43(0.06,1.35) 0.33(0.04,1.11) 0.017
Li 11.30(6.38,19.40) 11.99(6.83,21.20) 0.116 12.23(6.72,22.33) 10.02(5.43,16.81) <0.001
Mn 3.49(0.04,10.52) 6.10(1.47,15.52) <0.001 7.84(1.66,23.24) 3.94(0.000 4,3.94) <0.001
Mo 82.62(52.83,129.20) 95.23(61.34,137.14) 0.020 72.17(45.94,115.60) 68.40(39.20,110.25) 0.027
Ni 1.87(0.000 3,7.82) 1.94(0.000 3,8.36) 0.702 3.64(0.000 3,11.16) 1.87(0.000 3,7.98) <0.001
Pb 3.98(1.85,8.19) 4.13(2.07,.90) 0.969 4.48(2.02,9.30) 3.05(1.26,7.03) <0.001
Sr 106.95(63.55,177.92) 113.64(3.52,167.13)  0.875 113.33(69.91,178.14)  103.26(65.96,167.91)  0.016
\ 46.49(29.32,72.67) 45.39(27.58,70.93) 0.515 44.88(29.26,73.41) 44.07(26.40,62.49) 0.007
7n 739.97(477.03,1 142.02) 839.57(516.77,1 320.38) 0. 006 564.08(346.57,927.77) 495.58(309.80,815.15) 0.002
VE  F ORI AR R )
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A B
AR ; o
;-24 OR(95%CT) P-Value Ak OR(95%CT) P-Value
ZnQ4 AN 1.249(0.715,2.183) 0.435 ZnQ4 RN S 1.198(0.678,2.116) 0.534
; 0.712(0.400,1.269) 0.249
ZnQ3  ——e—1— ZnQ3 ——e—t 0.651(0.362,1.169) 0.150
1.352(0.786,2.326) 0.276 1.222(0.702,2.125) 0.478
ZnQ2 e — ZnQ2 —_— ) T :
ZnQ1 ZnQ1
I | 1.235(0.768,1.987) 0.385
MoQ4 — 1.384(0.871,2.201) 0.169 MoQ4 ] 1 06820 6611 724; 0.789
MoQ3 —t— 1.120(0.700,1.793) 0.635 MoQ3 —T— 0.954(0.580,1.570) 0.853
MoQ2 —t— 1.029(0.630,1.682) 0.908 MoQ2 —f— : R .
MoQl1 MoQ1
M 4 e e M 4 —_—
nQ 1.767(1.199,2.605) 0.908 nQ 1.911(1.274,2.867) 0.002
MnQ3 — 1.506(1.007,2.253) 0.046 MnQ3 H—— 1.537(1.101,2.339) 0.045
MnQ2 —H—— 1.331(0.895,1.980) 0.158 MnQ2 s 1.383(0.919,2.081) 0.120
MnQ1 MnQl
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Fig.1 Correlation between urinary metal elements and kidney stones in Miao men
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Fig.2 Correlation between urinary metal elements and kidney stones in Miao women
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