Journals & Books O Help  Q Search

,Q My account @ Signin

i Access through yourinstitution [EEETIGRESINY

Article preview
Abstract

Section snippets
References (49)

Clted by (1)

Ecotoxicology and Environmental Safety

f— _A Velume 201, 18 Septamber 2020, 110813
ELSEVIER

Consequences of surface coatings and soil
ageing on the toxicity of cadmium telluride
quantum dots to the earthworm Eisenia
fetida
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Highlights

There was a coating-mediated effect on metal accumulation and
loxicity of CdTe QDs.

CdTe Qs were more hazardaus than the nearest equivalent micron-
sized material

Toxicity was not explained by Cd dissolution or the extractable Cd
from the soils,

Toxicity and reproductive cffects on carthworms increased with
ageing of the soil

Cd and Te accumulation from CdTe QDs was higher in aged
compared to fresh soil,

Abstract

The bioaccurnulation potential and toxic effects of enginecred panamaterials (ENMs) to
earthworms are poorly understood, Two studies were conducted following OECD TG 222
on Eisenia [etida to assess the elfects of CaTe QDs with different coatings and soil ageing
respectively, Earthworms were exposed to carhoxylate (COOH), ammonium (NHy ), or
Dolyethylene glycol (PRG) coated CdTe QDs, or a micron scale (bulk) CdTe material, ar
nominal concentrations of 50, 500 and 2000mg Cdle QD kg™ dry weighe (dw) for 28
days in Lufa 2.2 soil. In the fresh soil study, earthworms accumulated similar amounts of
Cd and Te in the CdTe-bulk exposures, while the accumulation of Cd was higher than Te
during the exposures to CaTe QDs. However, neither the total Cd, nor Te concentrations in
the earthworms, were easily explained by the extractable metal fractions in the soil or
particle dissolution. There were no effects on survival, but some retardation of growth
was abserved at the higher doses. Inhibition of Na"I*-ATPase activity with disturbances
10 tissue electrolytes, as well as tissue Cu and Mn were observed, but withoul depletion
of tofal glutathione in the fresh soil experiment, Additionally, juvenile production was
the most sensitive endpoint, with estimated nominal ECsy of values 22000, 108, 65,
U6mg Cele kg™ for bulk, PEC-, COOH- and NH -coated CdTe QDs, respectively. In the
aged soil study, the accumulztion of Cd and Te was higher than in the fresh soil study in
all CaTe QD exposures, Survival of the adult worms was reduced in the top CdTe-COOL
and -NH,* QD exposures by 5545 and 60+25% respectively: and with decreases in
grawth. The nominal ECyy values for juvenile production in the aged soil were 163,88, 78
and 63mg Cdle kg™ for bulk, PEC-, COOH- and NH ~coated CdTe QDs, respectively. n
conclusion, exposure to nanoscale CdTe ODs, regardless of coating, caused more severe
loxic effects thal the CdTe bulk material and the toxicily increased alter soil ageing, There
wiere same coating-mediated effects, ikely due to differences in the meral content and
hehaviour of the materials.
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