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Different targets of lanthanum(l1l), cerium(l1l) and terbium(lll)

action on cells
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2 Jiangsu Collaborative Innovation Centre of Biomedical Functional Materials, School of Chemistry and Materials Science, Nanjing Normal
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*Corresponding author (email: huangxiachuanjnu@yahoo.com)

Abstract: It is indisputable that rare earth elements (REEs) can accumulate in organisms through food chain.
However, the cytochemical behaviours of REEs are still unknown. Here, by using electron microscopic
autoradiography of **La(ll1), *Ce(l11) and **Tb(I11) in plants and quantum chemical calculation etc., it was
discovered that these REES, which have similar chemical properties, interacted with different targets in/out of plasma
membrane. Ce(l11) mainly bound to substances in plasma membrane, La(ll1) also bound to the substances of cellular
matrix and cell coat, and Th(l1l) could even bind to substances in cell wall. La(lll) and Th(lll) could enter cells by
binding to these substances entered cells through endocytosis, however, Ce(ll1) was not observed to have this
behaviour. La(lll) and Th(lll) could form stable Lewis acid-base complexes with substances in/out of plasma
membrane by forming coordination bonds and hydrogen bonds, while Ce(l11) could bind to substances in plasma
membrane only through electrostatic force. Therefore, these REEs obviously presented different selectivity in
binding targets, which is the selectivity of Ce(ll11)>La(l11)>Tb(I11). Thus, the different binding activities of these
three REEs, which originate from the different number of f electrons, would result in different parameters (such as
bond length, angle, etc.) of the targets infout of plasma membrane, and then this would make different downstream
signal transduction and cytochemical behaviors, which would finally show different toxic effects. The results could
provide some new thinking and references for scientifically assessing the damage effect of the accumulation of REEs
on living orgnaisms and the environmental risk of REEs, and also provide the important guides for food safety and
human health.

Keywords: rare earth, lanthanum, cerium, terbium, cytochemical behaviour
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