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Relationship between environmental heavy metal exposure and
renal function index of residents in industrial area
YUAN Jing-yi, ZHAO Hui-jun, NIU Jun-jie, LU Yi-wen, SHEN Yue-tian, CHEN Hong, KUANG Xing-ya

( Tongji University School of Medicine, Depatment of Occupational Disease, Yangpu District Central Hospital of Tongji Uni-
versity, Shanghat 200090, China)

Abstract: Objective To investigate the relationship between environmental heavy metal exposure and renal function index
in residents of an industrial area in Shanghai through the detection of heavy metal concentration in atmospheric PM, 5, and the
measurement of body accumulation of heavy metal in residents’ and the renal function index. Methods Community A of an
industrial park community B of a living area in Shanghai were selected as the polluted area and control area, respectively. A total
of 96 samples of PM, ; were collected in community A and B in 2020, the heavy metals in samples were determined by
inductively coupled plasma mass spectrometry (ICP-MS). Then, 176 residents of community A and 163 residents of community
B were selected for collecting of general information by questionnaire survey, the blood urea nitrogen ( BUN) and uric acid
(UA), creatinine ( Cr) and kidney injury molecule-1 ( Kim-1), N-acetyl|8-D-glucosaminidase ( NAG), trace albumin
(mALB), cystatin C (Cys-C), retinol binding protein ( RBP), B,-microglobulin ( 8,-MG), urinary cadmium, urinary
lead, and Spearman correlation was used to analyze the correlationship between urinary cadmium, urinary lead and renal
function index. Results The results showed that the concentrations of cadmium and lead in the air of industrial area were sig-
nificantly higher than those of living area (P<0.05), the levels of urinary cadmium (0.75 pg/g Cr) and urinary lead (2.2 pg/g Cr)
in residents of industrial area were higher than those of living area (0.49 pg/g Cr, 1.54 ng/g Cr) (P<0.05), while the lev-
els of Kim-1 (1.92 ng/L), mALB (17.90 mg/g), Cys-C (0.76 mg/L) and NAG (18.40 mg/g) of early renal injury in-
dexes were significantly higher than those in living area (1.49 ng/L, 8.40 mg/g, 0.66 mg/L, 14.60 mg/g, respectively)

(P<0.01); and all these renal injury indicators increased with the rise of urinary cadmium or urinary lead level, additionally,
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the levels of Kim-1, Cys-C or NAG were positively correlated with the levels of urinary cadmium (r=0.081, 0.071, 0.155),

urinary lead (r=0.154, 0.075, 0.029) (P<0.01), and mALB level was positively correlated with the level of urinary cad-

mium (r=0.077, P<0.01) . Conclusion The resulis suggested that the levels of cadmium and lead in urine of the residents

in industrial area seemed to be related to some renal function injury indexes, so that, the low dose environmental exposure of

cadmium and lead might induce some early change of renal function in residents of industrial area.

Keywords: industrial area; air pollution; lead; cadmium; renal function
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X HE X 96 0.70+0. 44 15.74+4.32 31.90+15. 36 2.19+1.44 0.05+0. 02

W, o« , SXHXE P<0.05,

2.2 —fRHEo AR NS 330 A, Hrp Tk IX
176 A, XHAIX 163 A, WIXIAFFEXT R AAERS . T

BMI i, B2 SIS IR X (P>0.05), WA
ERAGIHFEN (P<0.05), 2,

F2 WG HEARNEN A (%)
TalkIX Xif HRIXC TalkIX Xif BRI
HHEER (176 \) (163 N\) Y P FHIEI (176 \) (163 \) X P
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B 176 0.75 1. 04 163 0. 49 0.89 2.898 0. 004

LE 92 1.73 1.71 82 0.85 1. 06 3.672 0.001
7 84 0. 49 0.78 81 0.21 0. 40 2.141 0.032

IR (H)  20~<40 58 0. 82 0.99 53 0.58 0. 82 1.962 0. 049
40~60 118 0.70 1.16 110 0. 46 0.98 2.093 0. 036
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7 104 1.53 1.02 85 0.76 1.27 3.299 0. 001
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BN 176 2.20 1.48 163 1.54 1.38 5.131 0. 001
A 5 92 1.61 0.99 82 0.93 1.51 2.367 0.018

7 84 2.20 1.65 81 1.47 1.10 5.026 0. 001

IR () 20~<40 58 1.52 1.02 53 1.18 0. 81 3.286 0. 001
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BUN( umol/L) 4.20 1.60 3.90 2.00 -0. 667 0. 505
UA(pmol/L) 288. 00 107. 50 280. 00 114. 00 -0. 468 0. 640
eGFR[ ml/ (min - 1.73m?) ] 111.73 19. 13 112. 86 12.88 0.938 0.348
B,-MG (mg/g) 0.21 0.14 0.22 0.23 1.859 0. 063
RBP (mg/g) 0.49 0.29 0.43 0.39 -1.130 0.259
Kim-1(ng/L) 1.92 0.33 1.49 0. 54 -10. 610 <0. 001
mALB(mg/g) 17. 90 15. 85 8.40 9.50 -7.426 <0. 001
Cys-C(mg/L) 0.76 0.25 0. 66 0.16 -5.898 <0. 001
NAG(mg/g) 18. 40 7.53 14. 60 7.50 -6.779 <0. 001
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15 (JR% ne/g Cr) N Kim-1(ng/L) mALB(mg/g) Cys-C(mg/L) NAG(mg/g)
Q1 (<0.25) 87 161 (1.22, 1.75) 9.82 (7.2, 16.9) 0.51 (0.36, 0.63) 13.26 (10.2, 16.15)
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02 (~1.95) 85 1.64 (1.40, 1.86) 12.15 (8.2, 16.63) 0.69 (0.59, 0.81) 14.74 (12.55, 18.95)
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XA 8.24 10. 20 5.69 10. 51
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