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Aquatic Toxicology

journal homepage: www.alsavier.com/locate/aquatox

- —— e R

I'I.-'Illler RJ.. Lenlhan H S Muller EE Tseng N I-lanna S.K., Keller, AA., 2010.
Impacts of metal mude nanoparticles on marine phytoplankton. Erwlmn. Sci.
. . . Technol. 44, 7329-7334,
Toxic effects of nano-ZnO on marine microalgae Skt yeaie, pA, Jimting, A K, O'Malley, E., Herrmann, ., Escher, B.L, 2015. Behaviour of
costatum: Attention to the accumulation of intracel titanium dioxide and zinc oxide nanoparticles in the presence of
wastewater-derived organic matter and implications for algal toxicity.
Cai Zhang, Jiangtao Wang*, Liju Tan, Xiaohua Chen Environ. Sci. Nano 2, 86-9

Key Loboratory of Marine Chemistry Theory and Technology, Ministry of Education, Ocean University of China, Qi Oberddrster, G, M a:,rnard. A,
K., Carter, ], Karn, B., Krey

ARTICLE INFO ABSTRACT
Article history: To explore toxic mechanisms of nano-Zn0 on m
Received 8 May 2015 out, and total Zn in the cell and total dissolved 2

Received in revised form 29 July 2016
Accepted 30 July 2016
Available online 1 August 2016

Zn0 was more toxic than bulk-Zn0 on marine
Zn0 or bulk-Zn0 treatment, accumulation of i
inhibition ratio (IR). The total Zn content in t
of Zn0. Intracellular total Zn could be an indis

Piccinno, F., Gottschalk, F., Seeger, 5., Nowack, B., 2012. Industrial production
quantities and uses of ten engineered nanomaterials in Europe and the world.
J. Manopart. Res. 14, 1-11.

Keywards:

Mano-Znil Zn0, Higher intracellular total Zn under nano- . . ckor, Ivl., JUT L. Innucnce o
Touicity test E*f M"T-Zl}? on microalgae. fﬂml?imd with Zn’ long-term exposure to cupper on the lichen photobiont Trebouxia erici and the
Intracellular total Fn MDA lewel ) injury, aggregation of nano-Zn0 an

———— to taxicity of nano.Zn0 on Skeletonema costatu free-living algae Scenedesmus quadricauda. Plant Growth Regul. 63, 81-88.

insight into toxic mechanisms of nano-zn0,  RoDder, LA, Brandt, T., 5igg, L., Behra, R., 2014. Influence of agglomeration of
cerium oxide nanoparticles and speciation of cerium(IIl) on short term effects
to the green algae Chlamydomonas reinhardtii. Aquat. Toxicol. 152, 121-130.

Sharifi, 5., Behzadi, 5., Laurent, 5., Forrest, M.L., Stroeve, P., Mahmoudi, M., 2012,

) . Toxicity of nanomaterials. Chem. Soc. Rev. 41, 2323-2343.

1. Introduction rials, deliberate tano y, [j, 5., Ly, Y., Li, Q., Yu, S., 2015. The influence of humic acid on the toxicity

Nanomaterials due fg%ﬁ?tég of nano-ZnO and Zn®* to the Anabaena sp. Environ. Toxicol. 20, 895-903.

characteristics such as Galloway et al. Wiesner, M.R, Lowry, G.V., Alvarez, P., Dionysiou, D., Biswas, P., 2006. Assessing

magnetic property [l:hen ;.]'||:| Mag 2|:||:|]r l:|:|]1,]|1 2[}”]3] |]'|_ ]'ECEI'JT OrZganisms are o the risks of manufactured nanomaterials. Environ. Sci. Technol. 40, 4336-4345,

years, some excellent nanomaterials havll already moved rapidly importantimpl. 'Wong, 5.W., Leung, K.M., 2014. Temperature-dependent toxicities of nano zinc

from the laboratory to large scale indusgy. Ameong them, nano-  materials on m oxide to marine diatom, amphipod and fish in relation to its aggregation size
TiDy is the most worldwide pru-dur:tmn Nl is up to approximately scholars { Bould and ion dissolution Nanutuxjcu]c:gy 8 24135

10000t/ year and nang . =enm 100 and Although m: . s C . . .
1000 year in the world (Picci ) dpecially, nano-  Zn0 on microaly Wong, 5.W., Lepngi P.T., D‘J urisic, A, Leung, K.M., 2010. '1_"0x1c1t1e_5 of na no zinc oxide
Zn0 has rich applications in sunscreen, plastics, Tobber, lubricants,  2015: Tang et al to five marine organisms: influences of aggregate size and ion solubility. Anal.
pigments, food additives, batteries and fire retardants, etc(Ma et al, gae is still amb Bioanal. Cl'Eern. 306, 609-618. _

2013). The extensive production and use of nano-ZnD increase the  a bone of conte Xja, T., Kovochich, M., Liong, M., Madler, L., Gilbert, B, Shi, H., Yeh, |1, Zink, ].1., Nel,
potential for its release to the environment. With high reactivity  nano-ZnO on F A.E., 2008. Comparison of the mechanism of toxicity of zinc oxide and cerium

and special size, nano-Zn0 has become an emerging contaminant tion range was . - . . ) . ,
which can cause toxic effects to organisms(Oberdorsteretal, 2005:  (2010) found th oxide nanoparticles based on dissolution and oxidative stress properties. ACS

Sharifi et al, 2012; Wiesner et al., 2006). diatom Thalassi Nano 2, 2121-2134.

TN¥F nf the amonnt of manne7nil were niead im0 nrosdnetion of raleaced Miller &t 2l (1107 3len roncidered that free 72 wa- T
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Byoun, S., & Xu, Z. (2016). Product Market
Competition and Financial Decisions During a
Financial Crisis. Financial Management (Wiley-

Blackwell), 45(2), . doi:10.{1111/fima.12096
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