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A spoonful of sugar in silver nanoparticles to
regulate their toxicity

January 21 2015

Microscope image of a cell with silver nanoparticles with green fluorescence and
red-stained nucleus. Credit: MPIKG

The use of colloidal silver to treat illnesses has become more popular in
recent years, but its ingestion, prohibited in countries like the US, can be
harmful to health. Scientists from the Max Planck Institute in Germany
have now confirmed that silver nanoparticles are significantly toxic
when they penetrate cells, although the number of toxic radicals they
generate can vary by coating them with carbohydrates.
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Silver salts have been used externally for centuries for their antiseptic
properties in the treatment of pains and as a surface disinfectant for
materials. There are currently people who use silver nanoparticles to
make homemade potions to combat infections and illnesses such as
cancer and AIDS, although in some cases the only thing they achieve is
argyria or blue-tinged skin.

Health authorities warn that there is no scientific evidence that supports
the therapeutic efficiency of colloidal silver and in fact, in some
countries like the US, its ingestion is prohibited. On the contrary, there
are numerous studies which demonstrate the toxicity of silver
nanoparticles on cells.

One of these studies has just been published in the Journal of
Nanobiotechnology by an international team of researchers coordinated
from the Max Planck Institute of Colloids and Interfaces (Germany).
"We have observed that it is only when silver nanoparticles enter inside
the cells that they produce serious harm, and that their toxicity is
basically due to the oxidative stress they create," explains the Spanish
chemist Guillermo Orts-Gil, project co-ordinator, to SINC.

To carry out the study, the team has analysed how different
carbohydrates act on the surface of silver nanoparticles (Ag-NP) of
around 50 nanometres, which have been introduced into cultures of liver
cells and tumour cells from the nervous system of mice. The results
reveal that, for example, the toxic effects of the Ag-NP are much greater
if they are covered with glucose instead of galactose or mannose.

'"Trojan horse' mechanism

Although not all the details on the complex toxicological mechanisms are
known, it is known that the nanoparticles use a "Trojan horse' mechanism
to trick the membrane's defences and get inside the cell. "The new data
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shows how the different carbohydrate coatings regulate the way in which
they do this, and this is hugely interesting for controlling their toxicity
and designing future trials," points out Orts-Gil.

The researcher highlights that there is a "clear correlation between the
coating of the nanoparticles, the oxidative stress and toxicity, and thus,
these results open up new perspectives on regulating the bioactivity of
the Ag-NP through the use of carbohydrates".

Silver nanoparticles are not only used to make homemade remedies; they
are also increasingly used in drugs such as vaccines, as well as products
such as clothes and cleaning cloths.
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