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Continuously increasing uses of silver nanoparticles (AgNPs) in commercial products
raise the concerns on the biological effects of AgNPs on animals and human. This research
aimed to compare the effects of different sizes and shapes of AgNPs on common lowland frog
(Rana regulosa), which is the edible frog commonly found in Thailand and Southeast Asia. In
this work, three types of AgNPs were synthesized; small spherical (5 nm), large spherical (100
nm), and large triangular (170 nm) AgNPs. The identity of AgNPs was confirmed by the X-ray
diffraction and selected area electron diffraction analyses. The results showed that all types
of AgNPs affected the viability, srowth, and development of the frog embryos, which the small
spherical AgNPs caused the highest mortality, the most decreased growth, and the most
abnormal development. These effects were also dose-dependent. Similarly, all types of AgNPs
caused lipid peroxidation in frog embryos, while the 5-nm spherical AgNPs caused the highest
lipid oxidation. The accumulation of 5-nm AgNPs was predominantly detected in the gill of
the developed embryos. For adult frogs, the oral uptake of 5-nm spherical AgNPs caused the
highest accumulation in the stomach, followed by livers, kidneys, and intestine, respectively.
Besides, the highest accumulation of AgNPs was detected in eggs of female frogs, suggesting
that AeNPs potentially transported via a blood circulation system and passed through the cell
membrane of eggs. The biomolecular changes in response to different sizes and shapes of
AgNPs were also determined by Synchrotron-based FTIR micro-spectroscopy. The results
showed that 5-nm spherical AgNPs caused the most modulated levels of carbohydrates,
proteins, nucleic acids, and lipids as compared with the other types of AgNPs. Also, under the
aqueous condition, the changes of AgNPs in the washing detergent were monitored in a time
course of 20 days. As monitored by the surface plasmon resonance peak of AgNPs, the AgNPs
were likely changed into silver ions and interacted with other components in the washing
detergent to precipitate. Taken together, the results of this work strongly suggested that the

biological effects of AgNPs on frogs depended on their size and concentration.





