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Abstract 

  

Nanoparticles (NPs) have revolutionized the society being a part of day to day products. 

However, its potential to act as an adverse entity was greatly ignored. Recently, the toxic 

effect of nanoparticles on biological system is checked using various model organisms. 

Among various models fruit fly Drosophila melanogaster has turned up as a promising 

model since numerous diseased genes and signalling pathways are similar to that of a human 

being. Effects of many NPs were tested using Drosophila, and the results suggest the 

deleterious effect of NPs on the various physiological and behavioural system. NPs cause 

defects in genetic, molecular, phenotypic, developmental as well as behavioral level in 

Drosophila. The current study summerizes the behavioural teratogenic effect of NPs tested 

using Drosophila model. 
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Nanoparticles taken through oral route acts as a behavioural teratogen : a 

lesson learnt from fruit fly 

Nanoparticles (NPs) have revolutionized the society being a part of day to day products. However, its potential to act as an adverse entity was greatly ignored. Recently, the toxic effect of 

nanoparticles on biological system was checked using various model organisms. Among various models fruit fly Drosophila melanogaster has turned up as a promising model since numerous 

diseased genes and signalling pathways are similar to human being. Effects of many NPs were tested using Drosophila, and the results suggest the deleterious effect of NPs on the various 

physiological and behavioural system. NPs cause defects in genetic, molecular, phenotypic, developmental as well as behavioural level in Drosophila. The current study summarizes the 

behavioural teratogenic effect of NPs tested using Drosophila as a model organism.  

Conclusion: Nanoparticles have wide applications in food industry as food preservative or to enhance the quality of food, in the field of medicine for efficient drug delivery, and in mouth implants due to its 

antibacterial property. However, their toxic potential was overlooked since years. Recent report confirms NP toxicity in various in vivo and in vitro models. Drosophila, has been used as a powerful model to 

address the toxicity of various nanoparticles. Effect of NP on various factors like survivorship, ROS formation, fecundity and genotoxicity has been demonstrated by various authors using Drosophila model. 

The toxicity observed in these studies provide information regarding the fate of NPs entered into the living system. Since the toxicity assays are simple and cost effective many NPs can be accessed within a 

shorter time period. More importantly, Drosophila share functional similarity of 75% diseased genes with human being. So, the toxicity observed in Drosophila studies can’t be neglected. The results obtained 

from toxic study suggest further modification of NPs to decrease the toxicity and increase the effectiveness in the field of medical and engineering. The assessment of NP toxicity using Drosophila will open up 

more than a few opportunities for a better and healthier society.  
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Fig1. Life cycle of  Drosophila melanogaster 

Fig3.  A,B- Larval crawling assay, Zig-zag trailing 

path shown in “B” indicating the neural defects due to 

NPs exposure. C,D- Trypan blue staining assay, Circle 

indicating the damage of the gut cells. 
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Fig5.  Larval imaginal disk staining.  Arrow indicates the defects due to NPs exposer. 

Fig8. Phenotypic analysis showing defects in the eye, 

thoracic bristles and wing after exposed to NPs. 

Fig9. SEM images of adult fly’s wing and eye.  

Circle(          ) indicating the defects. 

Fig7. Complex Behaviour of Adult  fly 

Fig4. A,B- Comet assay analysis of DNA damage. C,D-

Fluorescence imaging of gut of third instar larvae 

stained with DCFDA. E,F-DAPI staining of gut cells, 

arrow shows the micronuclei formation . 

Fig6. Various Behavioral Assays of Drosophila 

Fig2. Various assays of Drosophila larva including SEM of 

larval gut 


