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DESCRIPTION FOR THE GENERAL PUBLIC (IN ENGLISH)

Iron is an essential microelement for biologicalqasses since it participates in multiple enzymatictions as
a part of iron-sulfur clusters, heme prostheticugo and other iron-containing centers, which maikes
indispensable for almost all living organisms. @e bther hand, this metal may generate througlFémon
chemistry, a powerful oxidant - hydroxyl radic&DH) and thus may be responsible for DNA damagéd lip
peroxidation and protein modification. Taken togettredox properties of iron makes this metal dseim
biology but potentially toxic, especially in an @an environment. According to WHO, in humans, areisi
the third worldwide health disorder, while Iron @éncy Anemia (IDA) dominates among other anerize
main cause of IDA are insufficient dietary intakedaduodenal absorption of iron, or iron loss froleelling.
Iron deficiency causes approximately 30% of allmiaecases worldwide, and mostly affects preterndodm
and premenopausal women. IDA affects nearly l1doiljpeople all over the world. In 2013 anemia dugdo
deficiency resulted in about 183,000 deaths — divam 213,000 deaths in 1990. The results of sestualies,
including our own, indicate that newborn piglets arsuitable model, with which to explore iron rbetesm in
the neonatal period. First, iron deficiency aneldiA is the most prevalent deficiency disorder dgrthe early
postnatal period in pigs, and frequently develage & critical illness. It seems that the pig modtlDA
accurately reflects this defect observed in pretteuman neonates as the iron content in their ls/gery low.
Intramuscular administration of large amounts ohidextran (FeDex) on days 3-6 postpartum is aeatrr
practice in the swine industry, and has been prawarctify the hematological status of piglets.wéwer, it
seems unlikely that 100-200 mg of iron (a commapplied dose) given in a single injection to a gliglith
only about 40-50 mg of iron in its body at birtls, efficiently metabolized and detoxified. Moreovaigh
parenteral intake of supplemental iron may easigysb the tight control of systemic iron metabgdiocesses.
In this context, iron supplementation in pigletésea the question of the role of hepcidin (Hepb most
important hepatic hormone responsible for inhibitiof duodenal iron absorption and iron reutilizatiim
reticuloendothelial system (RES). With the develeptmof nanotechnology, nanoparticles have shown
application prospects since 1970s. Iron nanopegidqlINPs) have become a powerful tool for several
applications acting as a potential drug or genaéaratHowever, little is known about the usefulne§dNPs in
the treatment/prevention of iron deficiency anerBiased on available data showing high INPs bioalkdity,
lack of their accumulation and toxicity in tisswue®d finally considering the evidence of their cajyaio cross
biological membrane, we decided to use of IONRm(Dxide Nanopatrticles) for the treatment of IDAyoung
pigs. Importantly, last conference of the Europkan Club in Innsbruck in 2016 was largely dedicate iron
nanoparticles and liposomial iron (LI) and severainmunications clearly indicated the possibility using
nanoparticles of Fe (Il/lll) as a safe and wellabgd oral iron supplement. Likewise, the resuftewr pilot
study on liposomal iron have raised a lot of irsea the 7th Congress of the International BiolBmtiety in
Los Angeles, USA, May 7-11, 2017.There is no evigeso far, that IONPs are used for iron supplententa
in piglets. In most mammals there is no naturaulaed pathway for the removal of iron excess fribm
organism. Therefore, the absorption of iron by @urad enterocytes must be very tightly controlledribg last
20 years a number of transmembrane proteins intptcan the intracellular transport of both non-heamsl
heme iron as well as iron export to the extracatl@nvironment have been identified. However, imgeof
IONPs absorption, the role of duodenal iron trangpe haven't been considered yet. Anemic pig nesna
seem to be an ideal animal model for exploring cwkr mechanisms of IONPs absorption and utilizats
well as for designing new strategies of iron sup@etation. In the frame of our project, we proptse
experiment using Polish Landrace piglets receidaily per os from day 5 after birth various iron nanopatrticle
or LI preparations suspended in 2 ml of the mijdaeer. The main goal of our study is to identifiodenal and
hepatic pathways involved in the absorption andaiy@tsm of IONPs and/or IONPs-derived iron as vesl|
underlying molecular mechanisms. In this purposewile use genomics and proteomics approaches. Our
project should also clarify the question of potaintibxicity of IONPs.

To sum up, we plan for the first time to verify thusefulness of IONPs given to pigleper os for
preventing/treating iron deficiency anemia in neahperiod. We expect to provide evidence showiraj oral
IONPs or LI supplementation of piglets is at leastefficient in treating neonatal iron deficiency rautine
parenteral supplementation with iron dextran, whéckargely practiced in swine industry.



