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Biogenic nanoparticles of selenium (SeNPs) synthesized with the participation of
bacteria3 have unique physicochemical and biological properties compared to inorganic
and organic Se. The synthesis of SeNPs, with the participation of probiotic strains of
bacteria, is an environmentally friendly, inexpensive, high-performance and large-scale
nanobiotechnological production. Probiotic bacteria enriched with nanoselenium can be
effectively used as an alternative to other forms of selenium as a food and feed additive
due to the synergistic action of Se and probiotics [2, 9, 11, 13]. Se nanoparticles like
nanoparticles of another elements [1, 15] have enzymatic activity, capable of altering the
oxidation step and auto-regenerating, and therefore function as SOD, catalase and
peroxidase, protecting tissues and organs from oxidative stress [10, 14]. Having qualities
of mimetics of oxidases, peroxidases, and phosphatases, nano-sized selenium
preparations can be used in vitro to detect biomarkers of diseases, and in vivo as
antioxidants. Future studies will help to identify the interaction of nanoscale drugs with
biological molecules, especially their metabolism, breakdown, biocompatibility and side
effects.

Biogenic selenium nanoparticles have been found to affect the redox sensitive
transcription factor Nrf2 (Keapl / Nrf2 / ARE signaling), which activates the
transcription and synthesis of a number of antioxidant enzymes [12]. The purpose of this
study was to investigate the effect of the native probiotic supplement Lactobacillus
plantarum IMB B-7679, and the probiotic cultured in the presence of nanoselenium and
sodium selenite on growth, conservation, feed conversion, quail's blood and liver
biochemical parameters.

Four groups of poultry with 50 heads each were formed for the study: 1st - control
group receiving standard feed, 2nd - received with L. plantarum IMB B-7679 diet, 3rd -
received L. plantarum IMB B -7679, cultivated in the presence of nanoselenium, 4-a -
L. plantarum IMB B-7679, which grew in the presence of sodium selenite.
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The accumulation of nanoselenium in bacteria and the biogenic transformation of
sodium selenite into selenium nanoparticles had been established. The obtained selenium
nanoparticles had the appearance of round granules of 8-10 nm in size, mainly
accumulated in the periphery of lactic acid bacteria near the cell membrane. It was
experimentally proved that the conservation and the live weight of the quails of the
experimental groups outweighed the control analogues. The concentration of
cholesterol, total lipids and triacylglycerols in serum decreased and the calcium content
increased relative to control. Addition to the diet of L. plantarum IMB B-7679, which
grew in the presence of nanoselenium and sodium selenite, significantly increased the
protein content of the blood. In the serum of the research groups, the content of
ceruloplasmin and glutathione peroxidase activity were higher (p <0.05). Similar results
were also observed with the addition of a basal diet (0.1 ppm Se) of 0.3 ppm Se in the
form of nanoelemental Se, sodium selenite or yeast Se [6]. The addition of nano-Se (0.2,
0.3, 0.4, and 0.5 ppm) in the broiler diet improved growth, immune function, and carcass
characteristics without affecting the internal organs [2, 11, 14]. The combination of
probiotics (Aspergillus) and nano-particles of Se also showed an improvement in
growth, fatty acid profile of skeletal muscle and a-tocopherol content in serum of broilers
[4]. In addition, nano-Se improved antioxidant status (mediated through
malondialdehyde and glutathione peroxidase), and increased IgG and IgM levels
compared to organic and inorganic Se under oxidative stress [10] in chickens and
thermal stress [14] in broilers while improving growth and immunity (cytokine gene
expression).

The content of total protein in the tissues of quail's liver in the experimental groups
increased. The activity of catalase, glutathione peroxidase and superoxide dismutase in
quail's liver treated with L. plantarum IMB B-7679, which grew in the presence of
nanoselenium and sodium selenite, significantly exceeded that of control birds. The
activity of AIAT, AsAT, catalase, blood creatinine content in the research groups were
at the control level.

Organic Se (Se-yeast or Zn-Se-Met) and nano-Se showed similar improvement in
broiler growth, meat and carcass characteristics, but significantly higher than inorganic
Se [7]. Similarly [2, 14] found a significant increase in weight gain, survivability and
improvement in FCR by supplementing different sources of Se compared to controls.
Moreover, serum and hepatic GSH-Px activity was also better in the supplementation
group than in the control group. However, different sources of selenium (sodium
selenite, yeast enriched in Se, selentum-methionine, nano-Se) in Chinese local chicken
Subei did not affect growth parameters, but antioxidant ability GSH-Px in breast meat /
serum and serum malodialdehyde blood and meat quality were improved by organic and
nano-Se [8]. Some studies also show a slight effect of nano-Se supplementation on
growth, carcass color, and immune organ index (thymus, spleen, and bursa) in broilers
[3]. However, significant antioxidant effects have been reported in many studies related
to nano-Se supplementation in chickens.

Many studies have reported the antioxidant capacity of Se, but very few have used
its nanoparticles. Nano-Se broiler feeding has been reported to significantly increase
serum GSH-Px and superoxide dismutase (SOD) activity and decrease malodialdehyde
concentrations [10]. However, broilers receiving higher levels of nano-Se showed a
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decrease in serum GSH-Px and SOD activity. In addition, there is a higher ratio of
heterophiles and lymphocytes in birds receiving nano-Se without altering other
hematological parameters [14]. Oxidative stress raises blood glucose and cholesterol
levels. Nano-Se increases the antioxidant capacity of the liver by reducing the amount
of oxidized GSH-Px in the liver, accelerating the decrease in GSH-Px levels [2].

Addition of nano-Se to laying diets showed insignificant effects of various sources
of selenium (Se methionine, Se yeast and nano-Se) on the performance and quality
parameters of eggs other than egg mass, and selenium retention in eggs, which were
enhanced without supplementation. sources [14]. The highest Se retention in the tissues
of the pectoral muscle of the liver was observed in response to dietary nano-Se. Nano-
Se has improved cellular and humoral immunity [5]. Despite the key role of Se in
reproductive physiology, the incubation of selenium was unaffected [1]. Further studies
are needed in birds of egg and meat breeds to evaluate the potential of nano-Se to
modulate deposition performance, hatchability, and immune responses.

Thus, the addition of probiotics and a complex of probiotics and nanoselenium had
a positive effect on growths, biochemical parameters, feed conversion rate and quail
preservation.
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