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Abstract

Background: It is widely recognized that exposure to high levels of the hazardous heavy metal cadmium
(Cd) leads to renal and bone damage [1], but the association with low-level environmental exposure re-
mains less clear. Objective: To assess the effect of environmental Cd exposure on bone and kidney func-
tion in postmenopausal women, who may already be at heightened risk of bone and kidney-related com-
plications. Methods: A cross-sectional study with 380 postmenopausal women aged 50-70 years, living
in the region of Cascavel, Parana, Brazil was conducted. These participants had no history of occupational
exposure to Cd. Information on demographic, clinical, and health behavior factors was obtained. Urinary
Cd (UCd), a marker of lifetime exposure to this metal, was measured through inductively coupled plasma
mass spectrometry. Renal tubular function was assessed by measurement of urinary beta-2-microglobulin
(b2-MG). Bone mineral density (BMD) at the lumbar spine, femoral neck, and total hip was assessed by
dual-energy x-ray emission. Data were analyzed using univariate and multivariate statistics. Results: UCd
concentrations were generally low in this population, with a median concentration of 0.30 pg/g creat
(P25=0.15; P75=0.55 ug/g creat). Univariate analysis showed a significant negative correlation between
BMD and age at all measured sites (p<0.001), whereas a significant positive correlation with body mass
index (BMI, p<0.001) was found. For both lumbar spine and femoral neck sites, we observed a trend to
higher UCd levels from normal to osteoporosis groups (p=0.110 and p=0.067, respectively). A statisti-
cally higher percentage of women with UCd levels above the P95 of the Brazilian women reference level
[2] was observed in osteopenia and particularly in osteoporosis groups versus normal group (7.2% and
20% vs 7.7%, p=0.012; 12% and 16% vs 5.3%, p=0.024, respectively). In multivariate analyses, after
controlling for confounding variables, age and prior fractures were negatively associated with BMD at all
measured sites (p<0.001 and p<0.05, respectively), whereas a positive association was found for BMI
(p<0.001), and no significant association was found for UCd. UCd was found to be a significant predictor
of renal tubular damage (p<0.001), with higher UCd concentrations associated with increased urinary b2-
MG levels. Conclusions: These findings suggest a strong association of environmental Cd exposure with
renal tubular dysfunction in this population. However, the association with BMD appears to be weak,
suggesting nuanced effects of low-level Cd exposure on bone health.

Keywords: cadmium; bone mineral density; postmenopausal; beta-2-microglobulin; osteoporosis

Acknowledgments

Scientific Letters 2024, 1, Sup (1). https://doi.org/10.48797/s1.2024.219



2 of 2

This research received support from FCT/MCTES (LA/P/0008/2020 DOI 10.54499/LA/P/0008/2020,
UIDP/50006/2020 DOI 10.54499/UIDP/50006/2020 and UIDB/50006/2020 DOI 10.54499/U1DB/50006/2020),
through national funds.

References

1. Nambunmee K. Nambunmee, K.; Nishijo, M.; Swaddiwudhipong, W.; Ruangyuttikarn W. Bone Fracture Risk
and Renal Dysfunction in a Highly Cadmium Exposed Thai Population. J Res Health Sci (2018) 18, 00419.

2. BarbosaJr, F.; Barbosa, F.; Devoz, P.P; Cavalcante, R.M.C; Gallimberti, M.; Cruz, J.C.; Domingo, J.L.; Simdes,
E.J.; Lotufo, P.; Liu, S.; Bensenor, I. Urinary levels of 30 metal/metalloids in the Brazilian southeast population:
Findings from the Brazilian Longitudinal Study of Adult Health (ELSA-Brasil). Environ Res (2023) 225, 115624.

In Scientific Letters, works are published under a CC-BY license (Creative Commons Attribution 4.0 International
License at https://creativecommons.org/licenses/by/4.0/), the most open license available. The users can share (copy and redis-
tribute the material in any medium or format) and adapt (remix, transform, and build upon the material for any pur-
pose, even commercially), as long as they give appropriate credit, provide a link to the license, and indicate if changes
were made (read the full text of the license terms and conditions of use at https://creativecommons.org/licenses/by/4.0/legalcode).

Scientific Letters 2024, 1, Sup (1).


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/legalcode

