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Aim of the work


Our previous research demonstrated that radiofrequency electromagnetic fields caused by GSM signals have genotoxic properties in vitro; there are no corresponding data concerning the recently introduced European mobile communication standard UMTS (Universal Mobile Telecommunication Standard) as yet. A putative genotoxic potential of UMTS signals was investigated in cultured human cells using the alkaline comet assay and the cytokinesis blocked micronucleus assay.


Materials and Methods


Cultured human fibroblasts (diploid fibroblasts obtained from a male 6 year old donor) were exposed to UMTS test signals (carrier frequency 1950 MHz) in a temperature controlled exposure setup specially designed for blind in vitro exposures of cell monolayers and provided by the IT´IS Foundation (zürich, Switzerland). 


Dose dependency: 


Continuous exposure for 24 hours was performed in all experiments with SAR values between 0.05 and 2.0 W/kg. Each experiment was conducted in quadruplicate. Using the alkaline comet assay (evaluated by visual classification) 3 slides (500 cells) each per experiment were evaluated.





Time dependency:


Continuous exposure at a SAR value of 0.1 W/kg was performed in all experiments with exposure durations between 4 and 48 hours. Each experiment was conducted in triplicate.Using the alkaline comet assay (evaluated by visual classification) 3 slides (500 cells each) per experiment were evaluated. 





Intermittency: 


Different intermittency schemes were tested using exposure conditions proved to be optimal in the previous tests (16 hours and 0.1 W/kg). Each experiment was conducted in triplicate. Using the alkaline comet assay (evaluated by visual classification) 3 slides (500 cells each) per experiment were evaluated.











Positive and negative controlls were included in each set of experiments to check for effective operation of the method.


Three different cultured fibroblast cell-lines were exposed, using exposure conditions proved to be optimal in previous test (SAR 0.1 W/kg, exposure time 16 hours, intermittency 5 min on, 10 min off).


Each experiment was tested in triplicate. Using the cytocytokinesis blocked micronucleus test 3 slides (500 binucleated cells each) per experiment were evaluated.


Positive and negative controlls were included in each set of experiment to check for effective operation of the method.


Results


Dose dependency - exposure to UMTS signals results in a significant increase in DNA strand breaks in vitro - below (SAR 0.1 W/kg) and at the current European safety limit (SAR 2 W/kg).


Time dependency - exposure to UMTS signals at a SAR value of 0.1 W/kg results in a time-dependent increase in DNA strand breaks.









































Fig.1 : Continuous exposure of cultured human fibroblasts to UMTS test signals for 24 hours results  in a dose-dependent increase in DNA strand breaks. 





   





� EMBED Excel.Chart.8 \s ���








_1221981499.xls
Auswertetabelle

				0,05 W/kg		A		B		C		D		E		CTF		Mittelwert				0,05 W/kg		Facs 9		K1 off		4.9				0,05 W/kg		Facs 9		K2 on		7.8

		Facs 9		K1 off		444.0		37.0		12.0		5.0		2.0		4.9										K1		4.9								K2		7.9

				K1 off		437.1		43.1		16.0		2.0		2.0		4.9										K1		4.8								K2		8.0

				K1 off		434.0		47.0		15.0		3.0		1.0		4.8		4.9								K2 on		7.8						Apr-03		K1 on		7.7

				K2 on		379.0		83.0		25.0		4.0		9.0		7.8										K2		7.9								K1		8.0

				K2 on		383.0		80.0		22.0		5.0		10.0		7.9										K2		8.0								K1		8.1

				K2 on		381.0		78.0		26.0		6.0		9.0		8.0		7.9						Apr-03		K1 on		7.7						May-01		K2 on		7.8

		Apr-03		K1 on		383.2		80.8		22.0		5.0		9.0		7.7										K1		8.0								K2		8.1

				K1 on		381.0		80.0		24.0		5.0		10.0		8.0										K1		8.1								K2		8.1

				K1 on		381.0		79.0		25.0		6.0		10.0		8.1		7.9								K2 off		4.7						Jul-25		K1 on		8.0

				K2 off		440.0		41.0		16.0		2.0		1.0		4.7										K2		4.8								K1		7.7

				K2 off		442.0		39.0		14.0		3.0		2.0		4.8										K2		4.5								K1		8.1

				K2 off		438.0		44.0		16.0		2.0		0.0		4.5		4.7						May-01		K1 off		4.7				0,1 W/kg		Facs 8		K2 on		12.8

		May-01		K1 off		441.0		41.0		14.0		2.0		2.0		4.7										K1		4.5								K2		13.4

				K1 off		443.0		38.0		16.0		3.0		0.0		4.5										K1		4.8								K2		13.8

				K1 off		441.0		40.0		15.0		2.0		2.0		4.8		4.7								K2 on		7.8						Facs 3		K1 on		13.6

				K2 on		378.0		87.0		21.0		5.0		9.0		7.8										K2		8.1								K1		13.1

				K2 on		378.0		82.0		24.0		6.0		10.0		8.1										K2		8.1								K1		13.2

				K2 on		380.0		79.0		26.0		5.0		10.0		8.1		8.0						Jul-25		K1 on		8.0						Apr-11		K1 on		14.0

		Jul-25		K1 on		379.0		85.0		20.0		6.0		10.0		8.0										K1		7.7								K1		13.6

				K1 on		377.0		87.0		23.0		5.0		8.0		7.7										K1		8.1								K1		14.3

				K1 on		378.0		80.0		27.0		5.0		10.0		8.1		7.9								K2 off		5.0						Apr-05		K1 on		13.6

				K2 off		440.0		40.0		15.0		2.0		3.0		5.0										K2		4.6								K1		13.3

				K2 off		443.0		39.0		15.0		2.0		1.0		4.6										K2		4.8								K1		13.8

				K2 off		439.0		41.0		16.0		2.0		2.0		4.8		4.8				0,1 W/kg		Facs 8		K1 off		5.0				0,5 W/kg		Facs 4		K1 on		9.9

				0,1 W/kg		A		B		C		D		E		CTF		Mittelwert								K1		4.8								K1		9.9

		Facs 8		K1 off		434.0		46.0		15.0		4.0		1.0		5.0										K1		5.1								K1		10.0

				K1 off		441.0		42.0		12.0		3.0		2.0		4.8										K2 on		12.8						Apr-02		K2 on		9.9

				K1 off		431.0		47.0		17.0		4.0		1.0		5.1		5.0								K2		13.4								K2		10.4

				K2 on		312.7		121.5		30.9		8.0		26.9		12.8										K2		13.8								K2		9.9

				K2 on		306.0		124.0		33.0		7.0		30.0		13.4								Facs 3		K1 on		13.6						Apr-06		K1 on		9.5

				K2 on		297.4		131.7		31.9		8.0		30.9		13.8		13.3								K1		13.1								K1		10.0

		Facs 3		K1 on		304.5		129.7		26.5		6.9		32.4		13.6										K1		13.2								K1		10.1

				K1 on		309.8		123.5		29.9		9.0		27.9		13.1										K2 off		5.0						Jul-26		K1 on		10.3

				K1 on		307.4		124.8		30.9		8.0		28.9		13.2		13.3								K2		4.9								K1		9.6

				K2 off		435.3		43.8		15.9		3.0		2.0		5.0										K2		5.1								K1		10

				K2 off		433.0		47.0		15.0		5.0		0.0		4.9								Apr-11		K1 on		14.0				1,0 W/kg		Facs 5		K1 on		8.4

				K2 off		435.0		42.0		18.0		3.0		2.0		5.1		5.0								K1		13.6								K1		8.1

		Apr-11		K1 on		295.0		132.0		34.0		7.0		32.0		14.0										K1		14.3								K1		8.5

				K1 on		297.0		130.0		36.0		8.0		29.0		13.6										K2 off		4.5						UMTS 1		K1 on		8.2

				K1 on		296.0		128.0		37.0		7.0		33.0		14.3		14.0								K2		4.6								K1		8.1

				K2 off		436.0		47.0		15.0		2.0		0.0		4.5										K2		4.7								K1		8.2

				K2 off		440.0		41.0		17.0		0.0		2.0		4.6								Apr-05		K1 on		13.6						May-02		K2 on		8.4

				K2 off		443.0		39.0		14.0		2.0		2.0		4.7		4.6								K1		13.3								K2		8.3

		Apr-05		K1 on		298.0		129.0		36.0		9.0		28.0		13.6										K1		13.8								K2		8.5

				K1 on		295.0		136.0		33.0		9.0		27.0		13.3										K2 off		4.9						Jul-27		K2 on		8.4

				K1 on		297.0		130.0		35.0		8.0		30.0		13.8		13.6								K2		4.7								K2		8.3

				K2 off		437.0		43.0		16.0		2.0		2.0		4.9										K2		4.9								K2		8.5

				K2 off		442.0		39.0		15.0		3.0		1.0		4.7						0,5 W/kg		Facs 4		K1 on		9.9				2,0 W/kg		UMTS 4		K2 on		8.1

				K2 off		435.0		46.0		15.0		2.0		2.0		4.9		4.8								K1		9.9								K2		8.7

				0,5 W/kg		A		B		C		D		E		CTF		Mittelwert								K1		10.0								K2		8.4

		Facs 4		K1 on		372.0		71.0		32.0		9.0		16.0		9.9										K2 off		4.7						May-06		K2 on		8.4

				K1 on		368.0		78.0		29.0		8.0		17.0		9.9										K2		4.8								K2		8.7

				K1 on		368.3		72.9		33.9		10.0		15.0		10.0		9.9								K2		5.1								K2		8.4

				K2 off		443.0		38.0		15.0		2.0		2.0		4.7								Apr-02		K1 off		4.5						Jul-28		K2 on		8.8

				K2 off		438.0		42.0		16.0		3.0		1.0		4.8										K1		4.6								K2 on		8.5

				K2 off		433.1		45.9		19.0		1.0		1.0		5.1		4.9								K1		4.8								K2 on		8.3

		Apr-02		K1 off		444.0		39.0		14.0		2.0		1.0		4.5										K2 on		9.9						Jul-29		K2 on		8.3

				K1 off		441.0		43.0		12.0		3.0		1.0		4.6										K2		10.4								K2 on		8.2

				K1 off		440.0		40.0		16.0		2.0		2.0		4.8		4.6								K2		9.9								K2 on		9.2

				K2 on		372.0		72.0		31.0		8.0		17.0		9.9								Apr-06		K1 on		9.5

				K2 on		371.0		69.0		32.0		10.0		18.0		10.4										K1		10.0

				K2 on		370.0		73.0		32.0		10.0		15.0		9.9		10.1								K1		10.1

		Apr-06		K1 on		374.0		73.0		29.0		10.0		14.0		9.5										K2 off		4.8

				K1 on		374.0		70.0		30.0		9.0		17.0		10.0										K2		4.7

				K1 on		372.0		68.0		34.0		10.0		16.0		10.1		9.9								K2		4.7

				K2 off		434.0		47.0		16.0		2.0		1.0		4.8								Jul-26		K1 on		10.3

				K2 off		442.0		39.0		15.0		2.0		2.0		4.7										K1		9.6

				K2 off		440.0		39.0		17.0		4.0		0.0		4.7		4.7								K1		10

		Jul-26		K1 on		367.0		72.0		34.0		10.0		17.0		10.3										K2 off		4.4

				K1 on		372.0		75.0		30.0		7.0		16.0		9.6										K2		4.8

				K1 on		369.0		74.0		32.0		9.0		16.0		10.0		10.0								K2		4.7

				K2 off		443.0		40.0		15.0		2.0		0.0		4.4						1,0 W/kg		Facs 5		K1 on		8.4

				K2 off		438.0		44.0		14.0		2.0		2.0		4.8										K1		8.1

				K2 off		439.0		41.0		17.0		2.0		1.0		4.7		4.6								K1		8.5

				1,0 W/kg		A		B		C		D		E		CTF		Mittelwert								K2 off		4.6

		Facs 5		K1 on		401.0		44.0		36.0		10.0		9.0		8.4										K2		4.8

				K1 on		403.6		39.8		40.8		8.0		8.0		8.1										K2		4.6

				K1 on		395.2		47.9		38.9		8.0		10.0		8.5		8.3						UMTS 1		K1 on		8.2

				K2 off		448.3		34.8		11.9		3.0		2.0		4.6										K1		8.1

				K2 off		439.0		44.0		13.0		1.0		3.0		4.8										K1		8.2

				K2 off		445.0		38.0		13.0		2.0		2.0		4.6		4.7								K2 off		4.1

		UMTS 1		K1 on		404.0		42.0		35.0		11.0		8.0		8.2										K2		4.7

				K1 on		405.0		46.0		30.0		10.0		9.0		8.1										K2		4.2

				K1 on		405.0		45.0		29.0		12.0		9.0		8.2		8.2						May-02		K1 off		4.4

				K2 off		454.0		32.0		11.0		3.0		0.0		4.1										K1		4.4

				K2 off		442.0		40.0		14.0		2.0		2.0		4.7										K1		4.4

				K2 off		455.0		31.0		11.0		1.0		2.0		4.2		4.3								K2 on		8.4

		May-02		K1 off		442.0		42.0		14.0		2.0		0.0		4.4										K2		8.3

				K1 off		442.0		43.0		12.0		3.0		0.0		4.4										K2		8.5

				K1 off		445.0		39.0		13.0		3.0		0.0		4.4		4.4						Jul-27		K1 off		4.8

				K2 on		396.0		48.0		39.0		8.0		9.0		8.4										K1		4.5

				K2 on		396.0		50.0		37.0		8.0		9.0		8.3										K1		4.8

				K2 on		394.0		48.0		40.0		10.0		8.0		8.5		8.4								K2 on		8.4

		Jul-27		K1 off		438.0		43.0		15.0		3.0		1.0		4.8										K2		8.3

				K1 off		440.0		44.0		13.0		2.0		1.0		4.5										K2		8.5

				K1 off		441.0		40.0		14.0		3.0		2.0		4.8		4.7				2,0 W/kg		UMTS 4		K1 off		4.1

				K2 on		393.0		50.0		40.0		9.0		8.0		8.4										K1		4.7

				K2 on		394.0		52.0		38.0		7.0		9.0		8.3										K1		4.3

				K2 on		392.0		49.0		41.0		11.0		7.0		8.5		8.4								K2 on		8.1

				2,0 W/kg		A		B		C		D		E		CTF		Mittelwert								K2		8.7

		UMTS 4		K1 off		457.0		26.0		15.0		2.0		0.0		4.1										K2		8.4

				K1 off		450.0		30.0		15.0		3.0		2.0		4.7								May-06		K1 off		4.5

				K1 off		454.0		29.0		14.0		2.0		1.0		4.3		4.4								K1		4.4

				K2 on		409.0		41.0		29.0		15.0		7.0		8.1										K1		4.3

				K2 on		402.0		42.0		32.0		16.0		8.0		8.7										K2 on		8.4

				K2 on		409.0		38.0		31.0		14.0		9.0		8.4		8.4								K2		8.7

		May-06		K1 off		455.0		27.0		14.0		2.0		2.0		4.5										K2		8.4

				K1 off		453.0		29.0		15.0		2.0		1.0		4.4								Jul-28		K1 off		4.7

				K1 off		453.0		29.0		15.0		3.0		0.0		4.3		4.4								K1		4.5

				K2 on		405.0		43.0		30.0		14.0		8.0		8.4										K1		4.7

				K2 on		401.0		45.0		30.0		15.0		9.0		8.7										K2 on		8.8

				K2 on		402.0		47.0		29.0		14.0		8.0		8.4		8.5								K2		8.5

		Jul-28		K1 off		450.0		30.0		15.0		3.0		2.0		4.7										K2		8.3

				K1 off		450.0		31.0		16.0		1.0		2.0		4.5								Jul-29		K1 off		4.5

				K1 off		453.0		28.0		14.0		2.0		3.0		4.7		4.6								K1		4.3

				K2 on		397.0		48.0		31.0		16.0		8.0		8.8										K1		4.3

				K2 on		396.0		50.0		33.0		13.0		8.0		8.5										K2 on		8.3

				K2 on		403.0		47.0		28.0		14.0		8.0		8.3		8.5								K2		8.2

		Jul-29		K1 off		454.0		27.0		15.0		2.0		2.0		4.5										K2		9.2

				K1 off		456.0		27.0		14.0		2.0		1.0		4.3

				K1 off		453.0		29.0		15.0		3.0		0.0		4.3		4.4

				K2 on		406.0		42.0		30.0		15.0		7.0		8.3

				K2 on		402.0		46.0		31.0		15.0		6.0		8.2

				K2 on		402.0		39.0		32.0		17.0		10.0		9.2		8.5





dose dependancy

		0.05		0.05		0.1678670785		0.1678670785		0.1513944026		0.1513944026

		0.1		0.1		0.4047814004		0.4047814004		0.1858008872		0.1858008872

		0.5		0.5		0.2552049088		0.2552049088		0.1770079608		0.1770079608

		1		1		0.148065173		0.148065173		0.2376729833		0.2376729833

		2		2		0.2940160787		0.2940160787		0.1912677007		0.1912677007



exposed cells

sham-exposed cells

Specific Absorption Rate [W/kg]

Comet Tail Factor [%]

7.9370833333

4.7479166667

13.5401247505

4.8541666667

9.9575

4.715

8.31125

4.5270833333

8.49

4.4266666667



Statistik

		

		Werte  sham-exposed																		Werte  sham-exposed

																						Mittelwert je Dosis										Mittelwert je Dosis								CTF

		Dosis [W/kg]		A		B		C		D		E		CTF		Mittelwert				Dosis [W/kg]		A		B		C		D		E		CTF						Dosis [W/kg]		exposed cells		sham-exposed cells		Fehler exp.		Fehler sham

		0.05		444.0		37.0		12.0		5.0		2.0		4.9						0.05		440.2		40.8		15.0		2.5		1.5		4.7						0.05		7.9		4.7		0.17		0.15

				437.1		43.1		16.0		2.0		2.0		4.9						0.1		436.9		43.6		15.4		2.7		1.4		4.9						0.1		13.5		4.9		0.40		0.19

				434.0		47.0		15.0		3.0		1.0		4.8		4.9				0.5		439.6		41.5		15.5		2.2		1.2		4.7						0.5		10.0		4.7		0.26		0.18

				440.0		41.0		16.0		2.0		1.0		4.7						1.0		444.3		39.2		12.9		2.3		1.2		4.5						1.0		8.3		4.5		0.15		0.24

				442.0		39.0		14.0		3.0		2.0		4.8						2.0		453.2		28.5		14.8		2.3		1.3		4.4						2.0		8.5		4.4		0.29		0.19

				438.0		44.0		16.0		2.0		0.0		4.5		4.7

				441.0		41.0		14.0		2.0		2.0		4.7								Fehler je Dosis										Fehler je Dosis

				443.0		38.0		16.0		3.0		0.0		4.5						Dosis [W/kg]		A		B		C		D		E		CTF

				441.0		40.0		15.0		2.0		2.0		4.8		4.7				0.05		2.84		2.76		1.21		0.90		0.90		0.15

				440		40		15		2		3		5.0						0.1		3.80		3.03		1.56		1.29		0.79		0.19

				443		39		15		2		1		4.6						0.5		3.43		2.93		1.78		0.75		0.72		0.18

				439		41		16		2		2		4.8		4.8				1.0		5.55		4.51		1.25		0.78		1.05		0.24

		0.1		434.0		46.0		15.0		4.0		1.0		5.0						2.0		2.29		1.51		0.62		0.62		0.98		0.19

				441.0		42.0		12.0		3.0		2.0		4.8

				431.0		47.0		17.0		4.0		1.0		5.1		5.0

				435.3		43.8		15.9		3.0		2.0		5.0

				433.0		47.0		15.0		5.0		0.0		4.9

				435.0		42.0		18.0		3.0		2.0		5.1		5.0

				436.0		47.0		15.0		2.0		0.0		4.5

				440.0		41.0		17.0		0.0		2.0		4.6								Mittelwert alle sham										Mittelwert alle sham

				443.0		39.0		14.0		2.0		2.0		4.7		4.6						A		B		C		D		E		CTF

				437.0		43.0		16.0		2.0		2.0		4.9								442.8		38.7		14.7		2.4		1.3		4.7

				442.0		39.0		15.0		3.0		1.0		4.7

				435.0		46.0		15.0		2.0		2.0		4.9		4.8

		0.5		443.0		38.0		15.0		2.0		2.0		4.7

				438.0		42.0		16.0		3.0		1.0		4.8

				433.1		45.9		19.0		1.0		1.0		5.1		4.9

				444.0		39.0		14.0		2.0		1.0		4.5

				441.0		43.0		12.0		3.0		1.0		4.6

				440.0		40.0		16.0		2.0		2.0		4.8		4.6

				434.0		47.0		16.0		2.0		1.0		4.8

				442.0		39.0		15.0		2.0		2.0		4.7

				440.0		39.0		17.0		4.0		0.0		4.7		4.7

				443.0		40.0		15.0		2.0		0.0		4.4

				438.0		44.0		14.0		2.0		2.0		4.8

				439.0		41.0		17.0		2.0		1.0		4.7		4.6

		1.0		448.3		34.8		11.9		3.0		2.0		4.6

				439.0		44.0		13.0		1.0		3.0		4.8

				445.0		38.0		13.0		2.0		2.0		4.6		4.7

				454.0		32.0		11.0		3.0		0.0		4.1

				442.0		40.0		14.0		2.0		2.0		4.7

				455.0		31.0		11.0		1.0		2.0		4.2		4.3

				442.0		42.0		14.0		2.0		0.0		4.4

				442.0		43.0		12.0		3.0		0.0		4.4

				445.0		39.0		13.0		3.0		0.0		4.4		4.4

				438.0		43.0		15.0		3.0		1.0		4.8

				440.0		44.0		13.0		2.0		1.0		4.5

				441.0		40.0		14.0		3.0		2.0		4.8		4.7

		2.0		457.0		26.0		15.0		2.0		0.0		4.1

				450.0		30.0		15.0		3.0		2.0		4.7

				454.0		29.0		14.0		2.0		1.0		4.3		4.4

				455.0		27.0		14.0		2.0		2.0		4.5

				453.0		29.0		15.0		2.0		1.0		4.4

				453.0		29.0		15.0		3.0		0.0		4.3		4.4

				450.0		30.0		15.0		3.0		2.0		4.7

				450.0		31.0		16.0		1.0		2.0		4.5

				453.0		28.0		14.0		2.0		3.0		4.7		4.6

				454.0		27.0		15.0		2.0		2.0		4.5

				456.0		27.0		14.0		2.0		1.0		4.3

				453.0		29.0		15.0		3.0		0.0		4.3		4.4

		Werte  exposed																		Werte  exposed

																						Mittelwert je Dosis										Mittelwert je Dosis

		Dosis [W/kg]		A		B		C		D		E		CTF		Mittelwert				Dosis [W/kg]		A		B		C		D		E		CTF

		0.05		379.0		83.0		25.0		4.0		9.0		7.8						0.05		379.9		81.7		23.7		5.2		9.5		7.9

				383.0		80.0		22.0		5.0		10.0		7.9						0.1		301.3		128.3		32.8		7.9		29.7		13.5

				381.0		78.0		26.0		6.0		9.0		8.0		7.9				0.5		370.8		72.3		31.6		9.2		16.2		10.0

				383.2		80.8		22.0		5.0		9.0		7.7						1.0		398.3		46.8		37.1		9.3		8.6		8.3

				381.0		80.0		24.0		5.0		10.0		8.0						2.0		402.8		44.0		30.5		14.8		8.0		8.5

				381.0		79.0		25.0		6.0		10.0		8.1		7.9

				378.0		87.0		21.0		5.0		9.0		7.8

				378.0		82.0		24.0		6.0		10.0		8.1								Fehler je Dosis										Fehler je Dosis

				380.0		79.0		26.0		5.0		10.0		8.1		8.0				Dosis [W/kg]		A		B		C		D		E		CTF

				379.0		85.0		20.0		6.0		10.0		8.0						0.05		2.03		3.11		2.18		0.62		0.68		0.17

				377.0		87.0		23.0		5.0		8.0		7.7						0.1		6.34		4.19		3.02		0.80		2.08		0.40

				378.0		80.0		27.0		5.0		10.0		8.1		7.9				0.5		2.31		2.71		1.82		1.03		1.12		0.26

		0.1		312.7		121.5		30.9		8.0		26.9		12.8						1.0		5.19		3.58		3.99		1.56		0.79		0.15

				306.0		124.0		33.0		7.0		30.0		13.4						2.0		4.02		3.74		1.45		1.11		1.04		0.29

				297.4		131.7		31.9		8.0		30.9		13.8		13.3

				304.5		129.7		26.5		6.9		32.4		13.6

				309.8		123.5		29.9		9.0		27.9		13.1

				307.4		124.8		30.9		8.0		28.9		13.2		13.3

				295.0		132.0		34.0		7.0		32.0		14.0

				297.0		130.0		36.0		8.0		29.0		13.6

				296.0		128.0		37.0		7.0		33.0		14.3		14.0

				298.0		129.0		36.0		9.0		28.0		13.6

				295.0		136.0		33.0		9.0		27.0		13.3

				297.0		130.0		35.0		8.0		30.0		13.8		13.6

		0.5		372.0		71.0		32.0		9.0		16.0		9.9

				368.0		78.0		29.0		8.0		17.0		9.9

				368.3		72.9		33.9		10.0		15.0		10.0		9.9

				372.0		72.0		31.0		8.0		17.0		9.9

				371.0		69.0		32.0		10.0		18.0		10.4

				370.0		73.0		32.0		10.0		15.0		9.9		10.1

				374.0		73.0		29.0		10.0		14.0		9.5

				374.0		70.0		30.0		9.0		17.0		10.0

				372.0		68.0		34.0		10.0		16.0		10.1		9.9

				367.0		72.0		34.0		10.0		17.0		10.3

				372.0		75.0		30.0		7.0		16.0		9.6

				369.0		74.0		32.0		9.0		16.0		10.0		10.0

		1.0		401.0		44.0		36.0		10.0		9.0		8.4

				403.6		39.8		40.8		8.0		8.0		8.1

				395.2		47.9		38.9		8.0		10.0		8.5		8.3

				404.0		42.0		35.0		11.0		8.0		8.2

				405.0		46.0		30.0		10.0		9.0		8.1

				406.0		45.0		29.0		12.0		9.0		8.2		8.2

				396.0		48.0		39.0		8.0		9.0		8.4

				396.0		50.0		37.0		8.0		9.0		8.3

				394.0		48.0		40.0		10.0		8.0		8.5		8.4

				393.0		50.0		40.0		9.0		8.0		8.4

				394.0		52.0		38.0		7.0		9.0		8.3

				392.0		49.0		41.0		11.0		7.0		8.5		8.4

		2.0		409.0		41.0		29.0		15.0		7.0		8.1

				402.0		42.0		32.0		16.0		8.0		8.7

				409.0		38.0		31.0		14.0		9.0		8.4		8.4

				405.0		43.0		30.0		14.0		8.0		8.4

				401.0		45.0		30.0		15.0		9.0		8.7

				402.0		47.0		29.0		14.0		8.0		8.4		8.5

				397.0		48.0		31.0		16.0		8.0		8.8

				396.0		50.0		33.0		13.0		8.0		8.5

				403.0		47.0		28.0		14.0		8.0		8.3		8.5

				406.0		42.0		30.0		15.0		7.0		8.3

				402.0		46.0		31.0		15.0		6.0		8.2

				402.0		39.0		32.0		17.0		10.0		9.2		8.5





Chi

																								jeweils sham gegen exposed								jeweils gegen vorherige Dosis

		sham																						Chi2-Test								Chi2-Test

				Mittelwert je Dosis										Mittelwert je Dosis										p = 0,05		p = 0,01		p = 0,001				p = 0,05		p = 0,01		p = 0,001

		Dosis [W/kg]		A		B		C		D		E		CTF				Dosis		Summe A		Summe Rest								Dosis

		0.05		440.2		40.8		15.0		2.5		1.5		4.7				0.05		440.2		59.8		s		s		s

		0.1		436.9		43.6		15.4		2.7		1.4		4.9						379.9		120.2		24.6454

		0.5		439.6		41.5		15.5		2.2		1.2		4.7				0.1		436.9		63.1		s		s		s		0.1		s		s		s

		1.0		444.3		39.2		12.9		2.3		1.2		4.5						301.3		198.8		95.1427								28.4480

		2.0		453.2		28.5		14.8		2.3		1.3		4.4				0.5		439.6		60.4		s		s		s		0.5		s		s		s

																				370.8		129.2		30.8063								21.9177

																		1.0		444.3		55.7		s		s		s		1.0		s		ns		ns

																				398.3		101.8		15.9547								4.2582

		exposed																2.0		453.2		46.8		s		s		s		2.0		ns		ns		ns

				Mittelwert je Dosis										Mittelwert je Dosis						402.8		97.3		20.6075								0.1271

		Dosis [W/kg]		A		B		C		D		E		CTF

		0.05		379.9		81.7		23.7		5.2		9.5		7.9

		0.1		301.3		128.3		32.8		7.9		29.7		13.5

		0.5		370.8		72.3		31.6		9.2		16.2		10.0

		1.0		398.3		46.8		37.1		9.3		8.6		8.3

		2.0		402.8		44.0		30.5		14.8		8.0		8.5





Tab. Dosis

		kont. 24h				ES-1 Zellen, 80.000 pro PS, 4 h Anwachszeit

		Table 2																						sham

		exposure conditions						DNA fragmentation in										comet tail factor [%]								Mittelwert je Dosis										Mittelwert je Dosis

								A cells		B cells		C cells		D cells		E cells								Dosis [W/kg]		A		B		C		D		E		CTF

								< 5 %		5 - 20 %		20 - 40 %		40 - 95 %		> 95 %								0.05		440.2		40.8		15.0		2.5		1.5		4.7

																								0.1		436.9		43.6		15.4		2.7		1.4		4.9

		n = 4		0,05 W/kga		exposed		379,9 ± 2,03		81,7 ± 3,11		23,7 ± 2,18		5,2 ± 0,62		9,5 ± 0.68		7,9 ± 0,17						0.5		439.6		41.5		15.5		2.2		1.2		4.7

						sham		440,2 ± 2,84		40,8 ± 2,76		15,0 ± 1,21		2,5 ± 0,90		1,5 ± 0,90		4,7 ± 0,15						1.0		444.3		39.2		12.9		2.3		1.2		4.5

																								2.0		453.2		28.5		14.8		2.3		1.3		4.4

		n = 4		0,1 W/kga,b		exposed		301,3 ± 6,34		128,3 ± 4,19		32,8 ± 3,02		7,9 ± 0,80		29,7 ± 2,08		13,5 ± 0,40

						sham		436,9 ± 3,80		43,6 ± 3,03		15,4 ± 1,56		2,7 ± 1,29		1,4 ± 0,79		4,9 ± 0,19								Fehler je Dosis										Fehler je Dosis

																								Dosis [W/kg]		A		B		C		D		E		CTF

		n = 4		0,5 W/kga,b		exposed		370,8 ± 2,31		72,3 ± 2,71		31,6 ± 1,82		9,2 ± 1,03		16,2 ± 1,12		10,0 ± 0,26						0.05		2.84		2.76		1.21		0.90		0.90		0.15

						sham		439,6 ± 3,43		41,5 ± 2,93		15,5 ± 1,78		2,2 ± 0,75		1,2 ± 0,72		4,7 ± 0,18						0.1		3.80		3.03		1.56		1.29		0.79		0.19

																								0.5		3.43		2.93		1.78		0.75		0.72		0.18

		n = 4		1,0 W/kga,c		exposed		398,3 ± 5,19		46,8 ± 3,58		37,1 ± 3,99		9,3 ± 1,56		8,7 ± 0,71		8,3 ± 0,15						1.0		5.55		4.51		1.25		0.78		1.05		0.24

						sham		444,3 ± 5,55		39,2 ± 4,51		12,9 ± 1,25		2,3 ± 0,78		1,2 ± 1,05		4,4 ± 0,19						2.0		2.29		1.51		0.62		0.62		0.98		0.19

		n = 4		2,0 W/kga		exposed		402,8 ± 4,02		44,0 ± 3,74		30,5 ± 1,45		14,8 ± 1,11		8,0 ± 1,04		8,5 ± 0,29

						sham		453,2 ± 2,29		28,5 ± 1,51		14,8 ± 0,62		2,3 ± 0,62		1,3 ± 0,98		4,4 ± 0,19						exposed

																										Mittelwert je Dosis										Mittelwert je Dosis

																								Dosis [W/kg]		A		B		C		D		E		CTF

																								0.05		379.9		81.7		23.7		5.2		9.5		7.9

																								0.1		301.3		128.3		32.8		7.9		29.7		13.5

																								0.5		370.8		72.3		31.6		9.2		16.2		10.0

																								1.0		398.3		46.8		37.1		9.3		8.6		8.3

																								2.0		402.8		44.0		30.5		14.8		8.0		8.5

																										Fehler je Dosis										Fehler je Dosis

																								Dosis [W/kg]		A		B		C		D		E		CTF

																								0.05		2.03		3.11		2.18		0.62		0.68		0.17

																								0.1		6.34		4.19		3.02		0.80		2.08		0.40

																								0.5		2.31		2.71		1.82		1.03		1.12		0.26

																								1.0		5.19		3.58		3.99		1.56		0.79		0.15

																								2.0		4.02		3.74		1.45		1.11		1.04		0.29






