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Abstract 

In organisms, nanoparticles represent foreign elements with their own physicochemical properties, so they may interfere with the normal 

physiological mechanisms of the embryos, growing animals and adults. In embryos, NPs sometimes disrupt the development, bringing 

on malformations which can be lethal due to their small size, can easily penetrate across the cell membrane, avoiding defences 

mechanism. The chemical composition and physical properties of NPs can be cytotoxic. So NPs then migrate into the cell and reach 

organelles such as mitochondria, modifying the cell metabolism and provoking cell death, they can interfere with the cell membrane 

disrupting the membrane functions such as ion transport or signal transduction. The positive electronic charges of NPs can destroy 

membrane lipid bilayers. Surface coating of NPs can also interfere with cell structure, in vivi and In vitro cultured animals tissues showed 

that Ag-NPs caused an oxidative stress characterised with well reactive molecules containing free oxygen radicles(reactive oxygen 

species or ROS), genotoxicity with DNA break or cell apoptosis. An inhibition of Na+/K+ ATPase depending on concentration indicated 

a default of osmoregulation. At the highest concentrations (100 μg/L). Ag-NPs induced a necrosis of gill lamellae and maximum 

percentage of individuals died. Ti O2 - NPs provoked DNA damage with or without light. 
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Introduction 

Nanoparticles like Ag-ZnO or CuO-NPs are frequently used as 

bactericides after releasing into wastes and environment, effect 

on non-target organisms also, these effects were observed in 

protozoa, nematodes, crustaceans, fish or cell cultures [4]. In 

animals, NPs are foreign elements they may interefere with the 

traditional physiological mechanisms of the emryos and growing 

animals. In embryos, they are generated by both geological and 

biological processes. Even when toxic, numerous organisms can 

adapt and evolve in environment rich in natural NPs [1]. Since 

many years NPs are produced by industries and utilized in 

agriculture, electronics, medicine, pharmacy and cosmetology [2]. 

Studies have done in USA and 000europe showed that 1Ag-NPs, 

Ti O2-NPs and Zn O-NPs from sewage treatment is toxic for 

aquatic organisms [3]. Effects were different from that obtained 

inhalation [5, 6]. Consequently Kahru and Dubourguier proposed 

several ways to systemize this study field [7], identify the foremost 

harmful effects of NPs on the sensitive biological groups [8]. 

Ecotoxicological information so as to gauge the risks considering 

the NPs type like Ni O2- NPs, Zn O – Nps, CuO - NPs, Ag-NPs 

single wall nanotubes(SWNTS) or single walled carbon 

nanotubes(SWCNT- NTs), multiwall nanotubes(MWCNTs) and 

C60 fullerenes experiment in significant organisms like bacteria, 

algae, yeast, protozoa, nematodes earthworms, crustaceans, fish, 

amphibians and mammals [9]. The preparation of NP samples 

from the cytotoxic effects [10]. The toxicity of NPs are conducted 

in mice and rats which exihibit similarities to humans 

 

Methodology 

Many study materials on the toxicity of NPs are collected from 

different research sources like internet and research journals. 

Referred and reviewed in vitro and in vivo toxicological 

evaluations of NPs in animals like mice, rats and zebra fish or 

generally animals. The impact of NPs on the male and feminine 

reproductive systems and zebra fishes embryonic development 

are discussed, hence Toxicity of Nanoparticles on animal studied, 

analysed and examined.  

 

Result 

In vertebrates like human cells and invertebrate animals toxic 

effects of TiO2 os associated with the the formation of free 

radicles with water within the presence of sun light. These 

particles can also reach organs like bone marrow, lymphnodes, 

spleen, heart and genetic material like DNA. It has been shown 

that NPs can provoke inflammation antioxidant activities, 

oxidative stress and modification of mitochondrial distribution. 

NP - mediated toxicity may be a major focus of the many studies 

regarding the employment of NPs which induce toxicity by 

increasing intracellular reactive oxygen species (ROS), NP 

induced ROS alters the homeostatic redox state of the host. 

Cytotoxic effects were induced by the smallest NPS (25 and 40 

nm) composed to largest ones (80 nm). Ag-NPs measuring 7. 5 

nm originated the emafication of adult rat with decreasing of its 

moving activity. Morphological effects could provoke neurons 

injuries, medications of the activity of the activity of some glial 

cells. The consequences of Au-NPs (5 and 15 nm) are examined 

on a culture of mouse fibroblasts. NPs penetrated into fibroblasts 

where they remained stocked. 

Young salmons were exposed to Ag-NPs commercial 

suspensions and ready ones with AgNO3 reduced with NaBH4. 

Gills of fish accumulated Ag-NPs which affect the respiratory 

process. An inhibition of Na+/K+ ATPase betting on 

concentration indicated a default of osmoregulation. At the very 
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best concentrations (100 μg/L), Ag-NPs induced a necrosis of gill 

lamellae and 73% of people died. 

The effects of Zn O-NPs were investigated on invitro cultures of 

hepatocytes strains coming from human and fish. These NPs 

aggregated, which strongly contributed to the toxicity on fish 

cells. In human cells, the toxicity caused by the dissolved salts 

released by NPs.  

A comparative study performed on in vivo Zebra fish and in of 

vitro culture tumoral human hepatocytes Huh 7 showed that the 

Ag-NPs(120 nm in diameter) penetrated into the hepatocytes 

inducing an oxidative stress characterized with the presence of 

ROS and endoplasmic reticulum(ER) disruption. In Daphania 

magna, AgNo3 mainly affected the reproduction and 20 nm Ag-

NPs affected growth. 

 

Discussion 

This size of nanoparticles provides them with physical and 

chemical properties different from materials usually found in 

environment [7, 8]. Since several years NPs are produced by 

industries and employed in agriculture, electronics, medicine, 

pharmacy, cosmetology [2]. Studies meted out in USA and Europe 

showed that Ag-NPs, TiO2-NPs, and Zn O-NPs from sewage 

treatment could also be toxic for aquatic organisms [3] whereas 

the present study showed NP particles are toxic to the organisms. 

NPs can migrate into the cell and reach organelles like 

mitochondria, modifying the cell metabolism and provoking 

necrobiosis. The chemical composition and physical properties of 

NPs is cytotoxic. Positive electric charges of NPs can destroy 

membrane lipid bilayers. Surface coating of NPs also 

can interfere with cell structure [11]. The study showed that NPs 

might be toxic to bacteria, algae, invertebrates, and fish species, 

moreover as mammals this is very much correlated with other 

work [1]. Studies concerning mammals, like mouse, or bony 

fishes, like the zebra fish, showed that nanoparticles exerted 

harmful effects on the reproduction and embryonic development 
[11, 12]. Some experiments using in vivo and in vitro cultured 

animal tissues showed that Ag-NPs caused an oxidative stress 

characterized with well reactive molecules containing free 

oxygen radicals (reactive oxygen species or ROS), genotoxicity 

with DNA break, or cell apoptosis [13] were also analysed. Studies 

regarding the environmental impact of engineered nanoparticles 

(ENPs) are hampered by the dearth of tools to localize and 

quantify them in water, sediments, soils, and organisms. Using 

scintillation counting and autoradiography, 4 nm Co-NPs 

constituting a nano powder (59 m2/g) were detected in 

spermatogenic cells, cocoons, and blood [14]. 

Nanoparticles like Ag, ZnO-, or Cu O-NPs are frequently used as 

bactericides.  

 

Conclusion 

Nanoparticles are harmful to organisms living in the soil, fresh 

water or marine water such as fishes, invertebrate, amphibians 

and mammals, 

 

References 

1. Handy RD, Owen R, Valsami-Jones E. The ecotoxicology of 

nanoparticles and nanomaterials: current status, knowledge 

gaps, challenges, and future 

needs. Ecotoxicology,2008:17:5:315-325.  

2. Matranga V, Corsi I. Toxic effects of engineered 

nanoparticles in the marine environment: model organisms 

and molecular approaches. Marine Environmental 

Research,,2012:76:32-40.  

3. Gottschalk F, Sonderer T, Scholz RW, Nowack B. Modeled 

environmental concentrations of engineered nanomaterials 

(TiO2, ZnO, Ag, CNT, fullerenes) for different 

regions. Environmental Science and 

Technology,2009:43(24):9216-9222. 

4. Bondarenko O, Juganson K, Ivask A, Kasemets K, Mortimer 

M, Kahru A. Toxicity of Ag, CuO and ZnO nanoparticles to 

selected environmentally relevant test organisms and 

mammalian cells in vitro: a critical review. Archives of 

Toxicology,2013:87(7):1181-1200.  

5. Donaldson KA Seaton: A short history of the toxicology of 

inhaled particles. Particle and Fibre 

Toxicology,2012:9(13):1-12.  

6. Napierska D, Thomassen LCJ, Lison D, Martens JA, Hoet 

PH. The nanosilica hazard: another variable entity.Particle 

and Fibre Toxicology, 2010, 7. article 39  

7. ISO. Occupational ultrafine aerosol exposure 

characterization and assessment. Draft Technical Report, 

2004, 6.  

8. Ostiguy C, Trottier M, Lapointe G et al. Les Nanoparticules: 

Connaissances Actuelles sur les Risques de Mesures de 

Prévention en Santé et en Sécurité du Travail, Etudes et 

Recherches, IRSST, Montréal, Canada, 2006. 

9. Kahru AHC. Dubourguier: From ecotoxicology to nano 

ecotoxicology. Toxicology,2010:269(2-3):105-119.  

10. Kong B. Experimental considerations on the cytotoxicity of 

noparticles, Nanomedicine,2011:6(5):929-941.  

11. Hondroulis E, Nelson J, Chen-Zhong L. Biomarker analysis 

for nano toxicology, in Biomarkers in Toxicology, D. 

Grupta, Ed. Elsevier, 2014, 689-695. 

12. Blum JL, Xiong JQ, Hoffman C, Zelikoff JT. Cadmium 

associated with inhaled cadmium oxide nanoparticles 

impacts fetal and neonatal development and 

growth. Toxicological Sciences,2012:126:2:478-486. 

13. Sun J, Zhang Q, Wang Z, Yan B. Effects of nanotoxicity on 

female Reproductivity and fetal development in animal 

models. International Journal of Molecular 

Sciences,2013:(14)5:9319-9337. 

14. Kim S, Ryu DY. Silver nanoparticle-induced oxidative 

stress, genotoxicity and apoptosis in cultured cells and 

animal tissues. Journal of Applied 

Toxicology,2013:33(2):78-89.  


