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Summary of obtained results:

Brassica species are efficient in Se accumulation and thus, they are good sources for Se biofortification purposes. The residual fraction obtained after oil processing of Brassica seeds, the meal, is an important protein source in animal diets where imported soybean meal can be effectively replaced. High accumulation of Se in the seeds and meal (1.92–1.96 μg Se g−1) was detected. The Se speciation studies showed that up to 85% of the total Se in the meal was SeMet whereas other Se-species were not identified (Seppaenen, 2010). Bañuelos and Mayland (2000) reported increased Se values in blood and excreta of cows fed by Se-enriched dried Brassica napus plants (containing  ≈ 3.5 mg Se kg-1 of dry matter). In our experiment, male Wistar rats were fed with the diet enriched by the meal of oilseed rape (Brassica napus L.) seeds and for comparison, the diet enriched with sodium selenite was applied to assess the oilseed rape – derived selenium bioavailability. The main objective of the project was to investigate the contents of selenium non-protein compounds in blood serum and urine of the animals for estimation of metabolic pathway of the oilseed rape seeds derived Se compounds in the rat organism.

Male Wistar rats, Rattus norvegicus, weighing between 200 and 400 g were obtained from a commercial supplier (Institute of Physiology ASCR, v.v.i., Prague). The animals were kept separately in cages E4 (1730 cm2) at 22°C, and allowed to drink ad libitum. The animals were fed for 42 days by synthetic diet supplemented with defined amount of Se-enriched oilseed rape meal or sodium selenite. Balance cages were used in this experiment to determine an exact amount of individual elements eliminated through faeces and urine. The experiments were repeated twice for verification of the repeatability of the obtained results. For determination of total selenium contents in animal tissues microwave assisted wet ashing was used. Inductively coupled plasma mass spectrometry (ICPMS) were used for determination of selenium concentrations in animal tissues. For determination of selenium compounds in blood serum and urine high-performance liquid chromatography system with inductively coupled plasma mass spectrometry as element – specific detector (ICP-MS) was applied where the methodology developed and optimized by the Austrian team (Kuehnelt et al., 2005, 2006, Kokarnig et al., 2011). The samples were analyzed at the University of Graz and subsequently the methods were adapted for the instrumentation available at the University of Life Sciences in Prague. Moreover, different chromatographic columns were tested and compared for the determination of the individual Se compounds.
At the present time, the results of animal response on sodium selenite supplement were completed whereas the results of oilseed rape supplementation are still under evaluation process. The Se content in control diet was 0.428 ± 0.056 mg.kg-1 and in the sodium selenite supplemented diet reached up to 0.803 ± 0.031 mg.kg-1. Total selenium contents in liver, kidney and serum of the animals are summarized in Table 1. Evidently, the selenium supplementation did not result in significant changes of the total element contents. Similarly, the distribution of non-protein selenium compounds in blood serum remained unchanged after the Se supplementation (Table 2). Among the species, selenosugar 1 and selenosugar 2 were the most abundant ones regardless of the supplementation. Dominant portion of Se in serum was bound to proteins (91% in the case of control samples and 92% in the case of supplemented variant. 
Table 1. Total selenium contents in the liver and kidney of the animals (mg.kg-1) and total selenium concentration in blood serum (ug.L-1) 
	Treatment
	Liver
	Kidney
	Serum

	
	Experiment 1
	Experiment 2
	Experiment 1
	Experiment 2
	Experiment 1

	Se-
	4.99±0.29
	3.17±0.34
	5.96±0.92
	5.30±1.33
	157.4±15.5

	Se+
	4.81±0.25
	3.48±0.53
	5.83±1.10
	5.72±1.18
	164.1±43.8


Table 2. The results of Se speciation in blood serum of the animals (ug.L-1)

	Treatment
	 MeSeCys
	 TMSe
	  SeMet
	Sesu1
	MeSeCys
	SeIV
	SeVI

	Se-
	0.09±0.02
	0.06±0.00
	0.09±0.02
	1.08±0.31
	0.06±0.03
	0.23±0.15
	0.01±0.00

	Se+
	0.08±0.02
	0.08±0.06
	0.08±0.02
	0.94±0.35
	0.08±0.04
	0.15±0.04
	0.01±0.01


Because urine is a major excretory route, investigations into the selenium species present in urine can provide information on the metabolic processes. The concentrations of total selenium and selenium speciation in rat urine are summarized in Table 3 where the response of animals on the Se supplementation in the end of the 1st week of the experiment is presented and in Table 4 presenting the Se species concentration in rat urine in the end of the experiment. The results confirmed significant increase of both total selenium and Se species (except SeVI) with no significant changes in the end of the experiment compared to the beginning. The results are in good agreement with the previously published results (Kuehnelt et al., 2005, 2006). Similar conclusions can be derived from the preliminary results of rat urine speciation in the case of the oilseed rape supplementation of the diet. 
The main conclusion of the project can be presented as follows: i) The analytical methods of the selenium speciation in animal blood and urine developed and verified at the University of Graz were sufficiently included into the analytical techniques applied at the University of Life Sciences in Prague and ii) the dietary selenium supplement with oilseed rape meal was compared with  the inorganic Se supplementation. The results will be summarized in the short time and poblished in the scientific literature.
Table 3. Selenium speciation in urine in the 1st week of the experiment (ug.L-1)
	Treatment
	Total
	SeSu1
	TMSe
	SeSu3
	Se IV
	Se VI

	Se-
	278.8±78.8
	232.7±39.3
	9.53±4.73
	2.60±0.78
	0.58±0.06
	0.56±0.20

	Se+
	609.7±203.4
	549.4±191.4
	30.84±22.20
	4.17±2.34
	1.40±1.58
	0.46±0.10


Table 4. Selenium speciation in urine in the end of the experiment (ug.L-1)
	Treatment
	Total
	SeSu1
	TMSe
	SeSu3
	Se IV
	Se VI

	Se-
	259.1±52.0
	220.1±16.8
	11.80±3.96
	1.80±0.24
	<0.5
	<0.5

	Se+
	568.8±112.5
	600.8±62.7
	20.40±7.27
	4.62±0.56
	<0.5
	<0.5
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Stays of Austrian team members in the Czech Republic 

1. Doris  Kuehnelt  5 days, i.e. living costs 2000,- CZK x 5 = 10000,- CZK

Supervision of the analytical methods



 
2.  Sabine Kokarnig  15 days, i.e. living costs 2000,- CZK x 15 = 30000,- CZK

 Implementation of the selenium speciation methods in anylytical laboratories in Prague
Engagement of the individual members of Czech working team:

1.  Jana Tremlová 20 days in Graz, analyses of blood and urine samples 
2.  Jiřina Száková 5 days in Graz, evaluation and discussion of the results 
3.  Zuzana Čadková 5 days in Graz, preparation of the animal material
In the Czech working team Zuzana Čadková replaced her colleague Iva Langrová because Ms. Čadková was more intensively involved in the animal experiments and sample preparation. Prof. Tlustoš did not use his space for stay in Graz because of his extreme workload. From the Austrian side, the space was fully used. The completion statement is enclosed at the separate sheet of paper.
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