
PAPER

Keratinocyte cellular damage induced by pesticide
doses below the cytotoxic level evidenced by
electrical impedance and broadband dielectric
spectroscopy
M Lasalvia, M Ambrico, T Ligonzo, G Perna, P F Ambrico and V Capozzi
Published 28 December 2021 • © 2021 IOP Publishing Ltd. All rights, including for text and data mining, AI

training, and similar technologies, are reserved.

Journal of Physics D: Applied Physics, Volume 55, Number 12

Citation M Lasalvia et al 2022 J. Phys. D: Appl. Phys. 55 125402

DOI 10.1088/1361-6463/ac4183

1. Received 28 July 2021
2. Accepted 9 December 2021
3. Published 28 December 2021

Method: Single Anonymous
Revisions: 1
Screened for originality? No

Buy this article in print

Journal RSS

Sign up for new issue notifications

Journals Books Publishing Support Login

https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsv7WqEnKHaT8PAQ4TkHaqBlCL0ovHoc3ahl_N2SLJuxz5Y7pulfdlrDjvNRHw6BvZs5w71L9cazd0QsvilwgxbYdGijXP-EFoWnbDj0BpaUPvvKiY4Rzy8VjaiTpXNpt3kTtHzZBoAjw6p1rfcu6MtkG0DBlbR7FJNcvRgmj6qiD600mCNNel-TuyPkl3actovXJpAgQZ9-EY1CWux_-Nll06qDMlL0UwWoY-UHZf4fIcbGIPXRZIi_BnB_JBHwxSRW11wJ9HLkSsWlgsGBEfdBC6MYcp63Uk-38sAFh1QwqIXaI5hlfVo1dFaAPvM8yA05NjcyTHJi4-4q3jLynTc2bfJ-7vdTS2h57MHQz9xgUQjD0g0nzK0J0nelritqcRdhp5QwMA-amSvBRUd0vvlYJPNzgnRX8iKbT1ZO&sai=AMfl-YTrc09HugGBHdins5RyO5NAy3Ke7E2iy0mzU5XgY7zGZGLYikgEhSVPnX41byETQ_WBtJRvBG7dxAs0PfvYkxUfgZYHeLjEO4jvfiEKZoFrqXUyXr2fBTIiVnXquvu2fJupZFP_i02iArK-TR3Ye7WMt6kbnRL9OrHndQF6Yd_-Ahbsd9KWejcuqBIdOdiIlul3yiGPyrk-5s8sbS74B0YqBDjHiUCg6gM0kgZGUcRh2AV-f771HdOar-V1DLyHLOYaVeQR-aYlRJEqSvMVGZcTT5HErsDW41NXT4GSHkGAobGf5Tg8sGD6thHZJmazi8hqGlCReU-rkO2WEUKvvFo&sig=Cg0ArKJSzH5WBR-lZvCT&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://ioppublishing.org/researchers/%23peer-review%3Futm_campaign%3Dpeer-review-author%26utm_medium%3Dreferral%26utm_source%3Dbanner_ad
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsv7WqEnKHaT8PAQ4TkHaqBlCL0ovHoc3ahl_N2SLJuxz5Y7pulfdlrDjvNRHw6BvZs5w71L9cazd0QsvilwgxbYdGijXP-EFoWnbDj0BpaUPvvKiY4Rzy8VjaiTpXNpt3kTtHzZBoAjw6p1rfcu6MtkG0DBlbR7FJNcvRgmj6qiD600mCNNel-TuyPkl3actovXJpAgQZ9-EY1CWux_-Nll06qDMlL0UwWoY-UHZf4fIcbGIPXRZIi_BnB_JBHwxSRW11wJ9HLkSsWlgsGBEfdBC6MYcp63Uk-38sAFh1QwqIXaI5hlfVo1dFaAPvM8yA05NjcyTHJi4-4q3jLynTc2bfJ-7vdTS2h57MHQz9xgUQjD0g0nzK0J0nelritqcRdhp5QwMA-amSvBRUd0vvlYJPNzgnRX8iKbT1ZO&sai=AMfl-YTrc09HugGBHdins5RyO5NAy3Ke7E2iy0mzU5XgY7zGZGLYikgEhSVPnX41byETQ_WBtJRvBG7dxAs0PfvYkxUfgZYHeLjEO4jvfiEKZoFrqXUyXr2fBTIiVnXquvu2fJupZFP_i02iArK-TR3Ye7WMt6kbnRL9OrHndQF6Yd_-Ahbsd9KWejcuqBIdOdiIlul3yiGPyrk-5s8sbS74B0YqBDjHiUCg6gM0kgZGUcRh2AV-f771HdOar-V1DLyHLOYaVeQR-aYlRJEqSvMVGZcTT5HErsDW41NXT4GSHkGAobGf5Tg8sGD6thHZJmazi8hqGlCReU-rkO2WEUKvvFo&sig=Cg0ArKJSzH5WBR-lZvCT&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://ioppublishing.org/researchers/%23peer-review%3Futm_campaign%3Dpeer-review-author%26utm_medium%3Dreferral%26utm_source%3Dbanner_ad
https://iopscience.iop.org/journal/0022-3727
https://iopscience.iop.org/volume/0022-3727/55
https://iopscience.iop.org/issue/0022-3727/55/12
https://crossmark.crossref.org/dialog/?doi=10.1088/1361-6463/ac4183&domain=pdf
https://crossmark.crossref.org/dialog/?doi=10.1088/1361-6463/ac4183&domain=pdf
https://publishingsupport.iopscience.iop.org/questions/peer-review-models-on-iop-journals/
https://publishingsupport.iopscience.iop.org/questions/referencing-citation-novelty/
https://pod-iopscience.org/?doi=10.1088/1361-6463/ac4183&UTCDate=21082026_200809
https://iopscience.iop.org/journal/rss/0022-3727
https://iopscience.iop.org/journal/rss/0022-3727
https://myiopscience.iop.org/signin?origin=a0&idhub=true&return=https%3A%2F%2Fiopscience.iop.org%2Fmyiopscience%2Falerts%2Fsubscribe%3Fjournal%3D0022-3727
https://myiopscience.iop.org/signin?origin=a0&idhub=true&return=https%3A%2F%2Fiopscience.iop.org%2Fmyiopscience%2Falerts%2Fsubscribe%3Fjournal%3D0022-3727
https://iopscience.iop.org/
https://iopscience.iop.org/booklistinfo/home
https://publishingsupport.iopscience.iop.org/


Abstract
The cellular response of a normal human keratinocyte cell line exposed to non-cytotoxic doses of a

deltamethrin-based pesticide was investigated by means of two different electrical impedance data

spectroscopy approaches: Nyquist plot and broadband dielectric spectroscopy. The measurements

have shown that the membrane capacity increases with pesticide concentration and this facilitates

the electric current through cell membranes. Furthermore, the impedance of the extracellular

matrix also increases with pesticide concentration, thus reducing the electric current outside the

cell. Dielectric permittivity changes in the cellular samples at frequencies larger than 100 Hz.

Fluorescence (FL) measurements emphasized an increase in neutral membrane lipids as a

consequence of the pesticide exposure. Comparison of FL response of pesticide exposed cells

with the control ones showed a time increase in the emission intensity, suggesting the existence of

a membrane lipid response aimed at repairing the cell damage due to pesticide exposure.

Therefore, both spectroscopic techniques have been demonstrated as potential means to

investigate the response to cell stress and damage. This opens up new possibilities in the early

diagnosis of cellular modifications related to the pesticide exposure of cells.
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