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Summary of obtained results:


Areas highly contaminated with risk elements along with the control sites were identified in both countries. In the Czech Republic, the post mining area in Příbram was chosen; this location is known for its Pb-Ag-Zn polymetallic mineral deposits, which were mined and processed from the Middle Ages until the 1970s (Ettler et al 2007). Emissions from primary and secondary lead (Pb) smelters are responsible for high concentrations of metallic contaminants (Pb, Cd and Zn) in soils. In some places enormous concentration of up to 4500, 8700 and 68 mg.kg-1 for Pb, Zn and Cd, respectively, were detected here by Vaněk et al. (2005). In this experiment, 5 sampling points were chosen at this location, differring in the soil element contents (Table 1). At each sampling point, 4 soil samples at the distance 20 m from each other were taken. The Strassegg area in Gasen (Styria, Austria) contains extensive arsenopyrite (FeAsS) mineralization, which has been a rich source of arsenic for several hundred years. The Strassegg was a mining area, mainly in the 15th and 16th centuries, but was abandoned in the 19th century. The ore body runs to the surface, and hence surface soil contains high concentrations of arsenic, where average soil As content was around 1800 mg.kg-1 (Bojar et al., 2001, Geiszinger et al. 2002). In both, Czech and Austrian areas, small terrestrial mammals were caught overnight (over 4 consecutive days) with modified Sherman traps using a 5x5 m trapping grid (25 traps in each sampling locality). The animals were euthanised, the individuals were determined, sexed, measured and weighed. Subsequently, liver and kidney were sampled. The sampled tissues were kept at -18°C and freeze-dried. For determination of element contents in animal tissues microwave assisted wet ashing wase used. Subsequently, inductively coupled plasma mass spectrometry (ICPMS) was used for determination of element concentrations in the digests of animal tissues.
Table 1. The total element contents in soil at the individual sampling points in Příbram area (data presented as the range of determined values)
	Location
	As

mg.kg-1
	Cd

mg.kg-1
	Pb

mg.kg-1
	Zn

mg.kg-1

	A
	14-430
	0.6-26.9
	140-2078
	122-3951

	B
	14-520
	20-47
	2301-3426
	2702-5268

	C
	42-153
	2.1-6.6
	1005-2745
	364-1242

	D
	532-1013
	16-80
	3393-4576
	4482-7963

	E
	198-894
	8-23
	1837-2962
	748-3718


Table 2. The element contents in liver of the animals according to the species and location
	Czech Republic
	
	As
	Cd
	Pb
	Zn

	Příbram
	Species (n=119)
	mg.kg-1
	mg.kg-1
	mg.kg-1
	mg.kg-1

	A
	Apodemus sylvaticus
	0.229±0.260
	0.644±0.459
	0.962±0.461
	50.9±26.9

	
	Microtus arvalis 
	0.081±0.010
	0.595±0.205
	0.851±0.337
	47.8±8.56

	B
	Apodemus sylvaticus
	0.077
	1.53
	1.46
	54.6

	
	Microtus arvalis 
	0.359±0.672
	1.49±1.84
	3.54±5.32
	66.0±19.2

	C
	Apodemus sylvaticus
	0.167±0.063
	0.370±0.228
	1.95±1.56
	59.7±13.0

	
	Microtus arvalis 
	0.398±0.771
	2.03±1.39
	3.50±2.52
	77.6±12.8

	
	Myodes glareolus
	0.176
	4.55
	2.81
	77.2

	
	Sorex+Crocidura
	0.140±0.114
	0.493±0.628
	2.48±2.89
	64.6±28.5

	D
	Apodemus sylvaticus
	0.130±0.092
	1.20±1.47
	1.60±0.98
	69.9±25.5

	
	Microtus arvalis + agrestis
	0.174±0.175
	0.965±0.708
	2.51±2.81
	61.6±11.9

	E
	Microtus arvalis 
	0.305±0.468
	0.778±0.570
	2.26±2.66
	46.3±6.03

	
	Myodes glareolus
	0.072
	2.91
	1.56
	55.6

	Austria
	
	As
	Cd
	Pb
	Zn

	Gasen 
	Species (n=9)
	mg.kg-1
	mg.kg-1
	mg.kg-1
	mg.kg-1

	
	Sorex araneus
	1.34±0.860
	1.19±1.30
	0.160±0.080
	97.0±29.0

	
	Myodes glareolus
	3.02±0.050
	0.230
	0.210
	102±27

	
	Talpa europea
	1.82
	1.26
	0.120
	97.0



The results of the soil analyses at Příbram location (Table 1) showed i) extremely high contents of elements, exceeding substantially the indicative values representing in most cases high risk for food and feed contamination, as well as for direct risk of these soils for human and animal health (Public notice No. 153/2016 of the Czech Ministry of the Environment), and ii) extremely high variability of the soil elements levels within the individual sampling points. This variability resulted in extremely high variability of the investigated elements in the animal tissues (Tables 2 and 3), except Zn. Similar findings were published also by other authors, for instance by Drouhot et al. (2014). Concerning As, Cd, and Pb, the results do not allow us to find any unambiguous relationship between soil and animal element contents, but the variability of the results indicated that the As, Cd, and Pb contents in the animal organism increase in the extramely contaminated soil. As expected, higher Cd and Pb contents were found in kidney than in liver. At the Gasen location, the higher As contents in soil compared to Příbram resulted in higher As contents in the animal tissues. For zinc, these soil conditions showed a high degree of phytotoxicity where zinc was proved as the limiting element for plant growth and development at these concentration levels (Vysloužilová et al. 2003). In animals, however, the results showed relatively low and stable contents regardless of the soil Zn, confirming that Zn is an important essential element and its homeostasis is well balanced within the animal organism. Thus, the risk element contents in soils at the investigated locations (both in Austria and Czech Republic) can affect the risk element (As, Pb, Cd) levels in the organisms of the small terresreial mammals and the potential adverse effect of these elements on the biochemical and physiological parameters of the elements should be better elucidated in further research.   
Table 3. The element contents in kidney of the animals according to the species and location

	Czech Republic
	
	As
	Cd
	Pb
	Zn

	Příbram
	Species (n=119)
	mg.kg-1
	mg.kg-1
	mg.kg-1
	mg.kg-1

	A
	Apodemus sylvaticus
	0.169±0.187
	6.06±4.92
	3.68±5.35
	51.2±7.90

	
	Microtus arvalis 
	0.115±0.006
	7.45±2.15
	16.7±6.96
	65.3±8.94

	B
	Apodemus sylvaticus
	0.125
	4.90
	8.405
	35.7

	
	Microtus arvalis 
	0.295±0.432
	3.51±3.70
	9.74±15.09
	45.0±16.4

	C
	Apodemus sylvaticus
	0.101±0.053
	2.65±3.65
	5.11±4.17
	43.5±21.6

	
	Microtus arvalis 
	0.346±0.413
	6.46±3.83
	12.4±8.2
	49.5±18.1

	
	Myodes glareolus
	0.141
	6.23
	3.93
	76.1

	
	Sorex+Crocidura
	0.101±0.101
	1.23±1.73
	1.55±0.86
	38.3±7.7

	D
	Apodemus sylvaticus
	0.105±0.052
	2.67±3.54
	10.0±15.2
	42.6±9.5

	
	Microtus arvalis + agrestis
	0.192±0.208
	3.09±3.11
	8.77±16.7
	47.8±9.1

	E
	Microtus arvalis 
	0.114±0.115
	1.98±1.92
	3.91±5.29
	45.8±4.4

	
	Myodes glareolus
	0.060
	7.96
	1.55
	49.5

	Austria
	
	As
	Cd
	Pb
	Zn

	Gasen 
	Species (n=9)
	mg.kg-1
	mg.kg-1
	mg.kg-1
	mg.kg-1

	
	Sorex araneus
	1.77±0.86
	2.14±2.10
	1.17±0.47
	98.0±13.0

	
	Myodes glareolus
	8.17
	1.58
	0.270
	150

	
	Talpa europea
	2.48
	1.93
	0.720
	121


References

Bojar H-P, Bojar A-V, Mogessie A, Fritz H, Thalhammer OAR. (2001) Chem. Geol. 175: 757.

Drouhot S., Raoul F., Crini N., Tougard C., Prudent A.S., Druart C.et al. (2014) Sci Total Environ 470–471: 1012

Ettler V, Rohovec J, Navrátil T, Mihaljevic M (2007) Bull Environ Contam Toxicol 78:13-17.
Geiszinger A, Goessler W, Kosmus W (2002) Appl.Organomet Chem 16: 245

Vaněk A, Borůvka L, Drábek O, Mihaljevič M, Komárek M (2005) Plant Soil Environ 51: 316.

Vysloužilová M, Tlustoš P, Száková J, Pavlíková D (2003) Plant Soil Environ 49: 191.
Stays of Austrian team members in the Czech Republic 

Walter Goessler and Simone Braeuer 3 days in 2015, the stay was concerned on the selection of the sampling points in the Czech Republic, and soil sampling at these locations, 3 days in December 2016 were concerned on the evaluation of the obtained analytical data and preparation of the further presentation of these data.
Engagement of the individual members of Czech working team:

1.  Jana Najmanová 5 days in Graz in 2015, 5 days in Graz  in 2016: technical support, sampling of soils and animals 
2.  Jiřina Száková 5 days in Graz in 2015, 5 days in Graz  in 2016: sampling and sample processing, evaluation and discussion of the results with the Austrian team 
3.  Zuzana Čadková 5 days in Graz in 2015, 5 days in Graz  in 2016: leadership and organization of the sampling activities, preparation and processing of the animal material
	Czech leader:
Prof. Ing. Jiřina Száková, CSc.
Prague, January  26  , 2017
	Austrian leader:
Ao. Univ. Prof. Mag. Dr. Walter Goessler 

Graz, January  , 2017


4

