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Impact of iron-molybdenum polyoxometalates on the
thymus and blood leukocytes in rats
G. Irina*, O. Alexander, D. Irina, M. Svetlana, P. Varvara
*Ural Federal University, Chemical Engineering Institute,
Yekaterinburg, Russia

Background & Objective: A change in blood leukocytes
could follow the penetration of nanoparticles into the
immunopoietic organs. Iron-molybdenum polyoxometalates
(POM) are promising nanoparticles for targeted drug delivery
because of their low toxicity, association with biologically ac-
tive substances and percutaneous transport by electrophoresis.
It is unclear whether POM can penetrate a special haemato-
thymic barrier. The aim of the study is to investigate changes
in the thymus and blood leukocytes in rats treated with POM.

Method: Male Wistar rats (5 intact, 15 experimental) were
used in accordance with the ethical principles of Directive
2010/63 / EU. Experimental rats received 1, 7 and 30 intra-
muscular injections of an aqueous POM solution (1.5 mg / kg
of mass in one injection). Histological, chemical, immunohis-
tochemical and flow cytometry methods were performed.
Results:We revealed an iron and molybdenum accumulation
and cortex thickness depletion in the thymus after 7 injections.
The heat shock protein (HSP) expression increased in the
thymus after a single and multiple POM injections. We ob-
served a decrease in the total number of leukocytes and their
fractions with a single and seven-fold administration of POM
and an increase in leukocyte apoptosis and histone proteins in
leukocytes after 30 injections.
Conclusion: Therefore, the accumulation of iron, molybde-
num and HSP in the thymus suggests the penetration of POM
through the haemato-thymic barrier. Despite minor and tran-
sient changes in the thymus, the accumulation of apoptotic
leukocytes and histone proteins after 30 injections raises the
question of reducing the number of POM injections for pos-
sible therapeutic use.

Funding: The research was carried out within the state
assignment АААА-А18–118020590107-0 IIP UB RAS.
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