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Grundsatzliche Anforderungen flr “gute
wissenschaftliche Praxis” erfullt?

v Geeignete Kontrollen

v Ausreichend grol3e Gruppen
v'Verblindung (laut Publikation ...)
o Offenlegung der Originaldaten
v'Methodische Reproduzierbarkeit

0 Peer-Review mit statistisch versierten
Gutachtern



4ah FF Exposuns (1800 MHz, S4R 2 Wikg) - human fibroblasis
alkaline comet assay
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Fig. 1. Influence of exposure time and different exposure conditions on the formation of DNA single- and double-strand breaks in human
fibroblasts, determnined with the comet assay under alkaline conditions (7 statistically not significant, *"p <001},



ELSEVIER Mutation Research 603 (2006) 104—106

[etter to the Editor

Comments on: *DNA strand breaks™ by Diem et al.
[ Mutat. Res. 583 (2005) 178-183] and Ivancsits et al.
[Mutat. Res. 583 (2005) 184-188]

Vijayalaxmi*

Department of Radiation Oncology,
University of Texas Health Science Center,
San Antonio, TX 78229, USA

James P. McNamee
Consumer and Clinical Radiation Protection
Bureau, Health Canada, Ont., Canada

Maria Rosaria Scarfi
CNR-IREA, Via Diocleziano,
328-80124 Napoli, Italy



Our concern also relates to the statistics applied in
these studies. In the study by Diem et al. [1]. the data
presented in Figs. 1 and 2 (SSB), 3 and 4 (DSB) show
negligible standard deviations. It is not clear whether
the standard deviations were calculated from a total of

2000 comets (1000 comets from each of duplicate exper-
iments) or from the mean of the two experiments. If

the standard deviations were based on 2000 individual
comet measurements, then, it is nearly assured that sig-
nificant differences will be obtained between exposed
and sham groups as the standard deviations generated
are negligible. Indeed, it is surprising that such small
standard deviations were presented in Diem et al. [1]
while in the technical document describing the *tail fac-
tor’ transformation technique, the standard deviations
reported by Diem et al. [4] were ~25% that of the
mean. Most researchers would consider the use of stan-
dard error of the means (S.E.M.) to be the appropri-
ate variance estimator used for statistical analysis and
the data from a minimum of at least three independent
experiments.

In conclusion, a *potential’ increase in the number
of confounding cells (S-phase with replication forks-
induced strand breaks and/or ‘apoptotic cells’ with
severely fragmented DNA) in RFR- and ELF-EMF-
exposed cells, relative to sham-exposed samples, would
certainly increase the number of cells classified into cat-
egory E. For every 1% increase in confounding cells in
category E the tail factor would increase by a value of
1.0. Since the numbers of these confounding cells were

Viel zu geringe Standardabweichungen

Widerspriche zu Daten, die die
Gruppe selbst publiziert hat

Erhebliche Auswirkungen einzelner
Zellzahlen



Reply to the Letter to the Editor

Reply to the letter by Vijayalaxmi et al. in EMF-expose
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Table 1

Raw data of comet-tail factors cormsponding to Fig. | in Diem and co-workers [3]

Cell line ES-1. Alkaline comet assay Mumber of cells counted as TF %
A B C D E With E Without E
=50 3200 20400 40058 =52

exp.4h 442 40 12 3 3 4.9 4.4
exp.4h 441 iz 14 4 3 51 4.6
sham 4 h 451 3 11 2 0 4.1 4.1
sham 4h 452 £l a 1 1 4.1 19
. exp. loh 423 46 18 7 6 6.5 54
?E;* f’;;j,f: 1E00MHz= u: L6k 419 47 20 7 7 6.8 55
- YR sham l6h 452 W 9 1 1 4.1 19
confinuous wave sham 16 h 431 16 10 1 I 41 19
exp. 24 h 419 47 20 ] 6 6.7 56
exp. 24 h 423 45 19 7 6 6.5 54
sham 24 h 452 £l 9 2 0 4.0 4.0
sham 24h 4o 40 10 0 1 4.0 19
exp.4h 444 £ 14 3 2 4.8 44
exp.4h 43 39 12 3 3 4.9 4.3
sham 4h 48 £l 11 1 1 4.2 4.0
sham 4 h Ha 43 11 0 0 4.0 4.0
. exp. lih 413 46 16 12 13 8.3 50
?E;* f';:j,i li?“o:'mz op. 16k 417 & 14 13 12 82 50
Lo cd% ke S on, sham 16h 451 £l 10 2 1 4.2 4.0
sham l6h 4o 19 11 0 1 4.0 19
exp. 24 h 412 45 18 13 12 5.4 6.2
cxp. 24 h 410 49 17 13 11 a2 6.2
sham 24 h 452 35 11 1 1 4.1 19
sham 24 h 450 40 10 1] 0 39 19
exp. 4 h 440 B 15 4 3 52 4.6
exp.4h 443 £ 14 3 3 50 44
sham 4h 451 B 10 i 1 4.0 LR
sham 4h 453 36 9 1 1 4.0 LR
GSM basic 1800 MHz exp. loh 414 45 15 13 13 8.4 6.0
217Hz exp. lih 414 42 17 13 14 .6 6.1
pulsmodulation 3 an, sham l6h 448 41 9 1 1 4.1 19
10V off sham 16h 45 42 12 ] 1] 4.0 4.0
cxp. 24 h 416 +H 14 13 13 a3 50
exp. 24 h 412 47 16 12 13 24 6.0
sham 24 h 447 42 8 2 1 4.2 4.0
sham 24 h 4o 40 10 0 1 4.0 19
cap.4h 441 18 15 3 3 5.0 4.5
exp. 4 h 445 36 14 3 2 48 44
sham 4 h 4o 40 10 1 0 4.0 4.0
sham 4h 445 B 12 1 1] 4.1 4.1
exp. 16h 412 47 15 15 11 8.3 6.3
GSM basic 1800 MHz exp. l6h 412 46 15 14 13 83 6.2
talkmodulation sham 16h 452 £ 10 2 1 4.2 4.0
sham l6h 452 w 9 2 0 4.0 4.0
exp. 24 h 412 47 16 14 11 a2 6.2
exp.24h 412 49 13 13 13 8.4 6.0
sham 24 h 448 41 10 1 1] 4.0 4.0
sham 24 h 443 46 11 0 0 4.0 4.0

Total amount of counted cells: 500 cells/slide: two slides/experiment were evaluated scparately.

8 % of DMA-fragmentation.



Der Comet-Assay
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The first line of Table 1 (“exp. 4h™) in the response letter by Riidiger et al. is given here
to fully describe the analysis:

Cell Type Factor Number Number * Factor Cumul. Sum
A 2.5 442 1105.0 1105.0
B 12.5 40 500.0 1605.0
C 30 12 360.0 1965.0
D 67.5 3 202.5 2167.5
E 97.5 3 292.5 2640.0

The last number (2460), divided by 500 (number of cells), vields the tail factor of 4.92.
The data for the second row in Table 1 of the response letter of Riidiger et al. yield 5.12,
the average of the two replicates is therefore 5.02, the standard deviation is 0.14. These
and the remaining data in the table (column “TF % with E”) correspond to Fig. 1 of the
original publication.



Table 1

Raw data of comet-tail factors cormsponding to Fig. | in Diem and co-workers [3]

Cell line ES-1. Alkaline comet assay Mumber of cells counted as TF %
A B C D E With E Without E
>3 S0 20-40° 40050 =5
exp. 4 h 442 40 12 3 3 49 44
exp. 4h 441 3 14 4 3 5. 46
sham 4h 451 3 1] 2 i 41 4.1
gham 4h 452 3 o 1 1 4.1 20
) exp. 16h 423 46 18 7 6 6.5 54
gi;{ﬁ::‘i 1E00MHz= cxj’;. L6k 419 47 20 7 7 6.8 55
- YR sham 16k 452 £Y) a 1 1 41 10
EONHNUUS wave sham 16h 452 3 1o 1 1 41 30
exp. 24h ETT] 47 20 ] 6 6.7 56
exp. 24h 423 43 19 7 6 6.5 54
gham 24h 452 £ 9 2 0 40 40
sham 24h 4o 40 1o 0 1 40 39
exp. 4h EET] £ 14 3 2 48 44
exp. 4 h EEL) gL 12 3 3 49 43
sham 4h 448 1 1
sham 4h 446 0 1]
2
GSM basic 1800 MHz x}‘;: tg: jﬁ t;
A !
fa’:ié“' kg 5 on, sham 16k 451
sham 16h 440
exp.24h 412
exp. 24 h 410
sham 24 h 452
sham 24 h 450
exp. 4 h 440
exp. 4h FEL) 3 3 5
sham 4h 451 0 1 4,
gham 4h 45 1 1 4,
GSM kasic 1300 MHz exp. l6h 414 : . 13 13 8. !
217Hz exp. 16h 414 42 17 13 14 8.6 6.1
pulsmodulation 5 on, sham 16h EEL] 41 9 1 1 41 39
107 off gham 16k 446 42 12 0 0 4.0 4.0
exp. 24 h 416 4 14 12 12 8.3 50
exp. 24h 412 47 L6 12 13 2.4 610
sham 24k M7 42 8 2 1 42 40
sham 24 h Ho 40 1o 0 1 40 30
exp. 4 h 41 3 15 3 3 50 43
exp. 4h 443 3 14 3 2 48 44
sham 4h Mo 40 1o 1 i 40 40
sham 4h EE] 38 12 1 il 41 41
exp. 16h 412 47 15 15 1 8.3 6.3
GSM kasic 1300 MHz exp. l6h 412 46 15 14 13 8.3 6.2
talkrmadulation gham 16k 457 i3 1o 2 1 42 4.0
sham 16h 452 ¥ 9 2 i 40 40
exp. 24h 412 47 L6 14 1 8.2 6.2
exp. 24h 412 49 13 13 13 8.4 6.0
sham 24h 443 41 L0 1 0 40 40
sham 24k EEL) 46 1] 0 i 40 40

Total amount of counted cells: 500 cells/slide: two slides/experiment were evaluated scparately.

8 % of DMA-fragmentation.

Letzte Ziffern:
2:14 x

5:1x
p=0.001



Table 1

Raw data of comet-tail factors cormsponding to Fig. | in Diem and co-workers [ 3]

Cell hine ES-1. Alkaline comet assay Nuenber of cells counted as TF%
A B C (1] E With E Withow E
5 s 20400 4005 58
exp. 4h 42 40 12 3 1 49 44
cxp. 4k 441 3 14 4 3 51 46
sham 4 h 41 £ 11 2 ] 4.1 4.1
shamn 41 452 £ 9 I 1 41 19
ol
GSM basic 1800 MHz iy tg:: j]ﬁ s 13 ! b ;‘; ::
SAR 2 Wikg l ' - ' ' 3
sham 16k 452 v 0 I 1 41 10
L AL sham 16k 452 % 10 I 1 41 19
exp. 24h 419 47 0 8 6 67 56
wp. 28k 41 45 19 7 6 65 54
gham 24k 452 W 9 2 0 40 40
sham 24 h 0 40 10 1] | 40 a9
exp. 4h 44 1 14 3 2 48 44
exp. 4h 4 9 12 3 3 49 43
gham 41 448 W 1 I 1 2 40
sham 4 44 ) 1 0 0 40 40
. . exp. 16k 413 46 16 12 13 83 50
é‘f’: ﬁ.ﬁ;‘ i‘?‘i”"b‘ exp. 16k 417 # 14 13 12 82 59
& off ol sham 16 451 3
sham 16h 4 £
exp. 24 b 412 45
exp. 24h 410 40
sham 24 h 452 L4
sham 24 450 40
exp.4h 40 £
exp. 4h 4 W 3 1
sham 4 h 451 £ 1] |
sham 4} 453 % I 1 .
GSM basic 1500 MHz= exp. 16 h 414 45 15 13 13 B4 60
217Hz exp. Lok 414 4 17 13 14 86 6.1
pulsmodulation 5 on, dhwam 16k 48 41 9 | 1 41 19
L off gham 16 h 6 42 12 0 0 40 40
exp.24h 416 H 14 13 13 83 50
wp. 24k 412 47 1% 12 13 B4 &0
sham 24 b 47 42 8 2 1 v 40
sham 24 h 440 40 10 0 1 40 10
exp.4h 441 i 15 3 3 50 45
exp.d4h 435 3% 14 3 2 48 44
ghamn 41 440 40 10 I 0 40 40
sham 41 440 pr 12 I 0 41 41
exp. l6h 412 47 15 15 11 &3 6.3
GSM basic 1500 MHz= exp. 16k 412 4% 15 14 13 RS 62
talkmodubation gham 16 h 452 £ 10 2 | 2 410
sham 16h 452 7 9 2 ] 40 40
wp. 24k 412 47 16 14 i 82 62
exp. 24h 412 40 13 13 13 B4 60
sham 24 h 8 41 10 | ] 40 410
sham 24 b ) 46 7 0 0 40 40

Total amoust of counted aells: 300 cella'slide: two slides/experiment were cvaluated scparately.

2 %% of DMNA-fagmentation.
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Die zweite Wiener Mobilfunkstudie

Int Arch Occup Environ Health
DOT 10.1007/s00420-008-0305-5

ORIGINAL ARTICLE

Radiofrequency electromagnetic fields (UMTS, 1,950 MHz)
induce genotoxic effects in vitro in human fibroblasts
but not in lymphocytes

Claudia Schwarz - Elisabeth Kratochvil -
Alexander Pilger - Niels Kuster - Franz Adlkofer -
Hugo W. Rudiger
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Table 2 Percentage of nuclei visually classified as A-E according to the proportion of DNA in the “tail” of comets (indicating degree of DNA
fragmentation), after exposure of fibroblasts of donor ES-1 to various SAR levels as indicated in Fig. 1

Exposure conditions A cells B cells C cells D cells E cells Comet tail
<5% 5-20% 20-40% 40-95% =95% factor (%)
n=3 005W/kg Exposed 3799 £+ 2.03 81.7 £3.11 237 £ 218 52 £ 062 9.5 + 0.68 7.9+ 0.17
Sham 440.2 + 2.84 40.8 £ 2.76 15.0 £ 1.21 2.5 £ 090 1.5 £ 0.90 4.7 £ 0,15
Positive cont. 11.7 £ 3.64 178.6 &+ 3.86 2273 £ 401 407 £ 388 4424 286 322 4+ 041
Negative cont. 4491 £ 276 438 £ 246 15.6 £ 1.25 277 £0.78 1.8 £ 0.88 48 £ 0.16
n=3 0.1 Wkg Exposed 3013 £ 634 128.3 £ 4.19 328 £3.02 7.9 £ 0.80 29.7 £ 2.08 13.5 £ 0.40
Sham 436.9 + 3.80 436 £ 3.03 154 £+ 1.56 27 +£1.29 1.4 £ 079 49 4+ 0.19
Positive cont. 122 £ 3.17 175.6 &£ 3.75 2241 £379 420 £ 345 442 4+ 245 31.6 £ 0.36
Negative cont. 4414 + 277 40.8 £ 2.78 16.0 £ 1.12 2.8 £0098 2.0+ 094 49 4+ 0.24
n=3 05 Wkg Exposed 370.8 £ 231 723 £ 271 316 £ 1.82 92 £ 1.03 16.2 £ 1.12 10.0 £ 0.26
Sham 4396 + 343 41.5 £ 293 155 £ 1.78 22 £0.795 1.2 £ 0.72 4.7 £ 0.18
Positive cont. 11.5 £ 2.84 179.9 + 323 2259 £ 363 421 £ 289 4434279 32.1 £ 0.36
Negative cont. 448.7 £ 274 41.0 £ 273 16.1 £ 1.37 24 £ 0382 1.9 £ 0.79 4.8 £ 0.17
n =3 1.0 Wikg Exposed 3983 £5.19 46.8 £+ 3.58 37.1 £3.99 93 £ 1.56 8.7 £ 0.71 8.3 £ 0.15
Sham 4443 + 555 39.2 £ 451 129 + 1.25 23 £078 1.2 £ 1.05 444+ 0.19
Positive cont. 11.2 £ 327 179.6 £ 345 2281 £349 409 £ 339 4394253 320 £ 0.37
Negative cont. 450.1 £ 2.92 44.1 £ 249 16.0 £ 1.19 23 £ 081 2.1+ 1.07 49 4+ 0.19
n =3 2.0 Wikg Exposed 402.8 + 4.02 440 £ 374 305 £ 145 148 £ 1.11 8.0 £ 1.04 8.5+ 029
Sham 4532 £ 2.29 285 £ 1.51 14.8 + 0.62 23 £0.62 1.3 £ 0.98 444+ 0.19
Positive cont. 11.8 £ 3.27 180.0 £ 3.89 2272 £339 446 £ 351 44.0 £ 2.28 32.0 £ 0.42
Negative cont. 1.1 £ 236 429 + 2.37 16.1 £ 1.29 24 £0.79 2.0 £ 0091 4.8 £ 0.23

Coefficient of variation: calculated by S.D. / mean




Fig .

Comet assay tail factor in %
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Fig. 1 Specific absorption rate
dependent increase of the comet
assay tail factor after 24 h
exposure. Figures and bars
represent mean and standard

deviation of three independent

exposures/SAR level, using

fibroblasts of donor ES-1.
Negative, positive, and sham-
exposed controls were
performed for each exposure.

The CTF increase was
statistically significant

(P = 0.02) for all SAR levels,
calculated for each individual
SAR using three EMF exposed
versus the_combined values of
three sham-exposed plus three
negative controls
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Variationskoeffizienten (Fig. 1)

e Scheinexponiert: 3.9%
 Negative Kontrollen: 4.1%

* Exponiert: 2.6%
(bel 25% Abweichungen der SAR-Werte!!)

e Positive Kontrollen: 1.2%
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Variationskoeffizienten (Fig. 3)

e Scheinexponiert: 2.1%
 Negative Kontrollen: 1.2%

e Keine Unterschiede zwischen
scheinexponierten Zellen und
Inkubatorkontrollen




Zu geringe individuelle Unterschiede

Fig. 6 a Radiofrequency
electromagnetic field (RF-

[ ]sham exposed [] field exposed [[] negative control [ positive control

EMF)-induced increase of CTF a 45
in cultured fibroblasts from
three donors. Figures and bars 40 6 yrs. 29 yrs. 3 yrs.
represent mean and standard 8.4 Ef
deviation of three independent SET'Q T
exposures. Sixteen hours of 5° 351 1
exposure and 0.1 W/kg was -
used in all cases, and negative, E 304
positive, and sham-exposed S
controls were included in each =
exposure. b RF-EMF-induced = 25+
MN. Cells and exposure ;
conditions identical as described o 20
for Fig. 6a. CTF and MN @
increases were each calculated o
for each fibroblast strain against E 15- 184 128 L
the three negative plus three S
sham-exposed controls and 104
were statistically significant for
all strains (P = 0.02) 46 46 4.9 40 5.2 5.3
5 |—~— i F
0 ; .
ES-1 IH-9 HW-2

fibroblast strains

CV sham: 6.1%; exposed: 3.8%; neg. cont.: 7.1%; pos. cont: 4.0%
Literature: 25 — 30% (Diem et al., 2002)




Statistische Unkenntnis

of fragmented DNA). Due to the scoring of 500 cells, being
about ten times the cells usually processed by computer-
alded mmage analysis, standard deviations become very

low. The coefficient of variation of the CTF 1n unexposed

fibroblasts was 4.2%, as estimated from triplicates of
negative controls out of 20 experiments (n = 60).



Fundamentale Kenntnislicken

Since a SAR of 0.05 W/kg, which consistently produced
genotoxic effects in our in vitro study does not provide

enough energy directly to break a chemical bond in DNA,

we postulate an indirect mode of genotoxic action (as the
generation or liberation of radicals or 1nactivation of repair
processes). In addition, such an assumption would also



Falschung erfordert Kenntnis der
Expositionsbedingungen

Bioelectromagnetics (2008)

Brief Communication

Security Considerations in Blinded Exposure
Experiments Using Electromagnetic Waves

Christian Wolf*

Medical University of Vienna, Clinic of Internal Medicine 2, Occupational Medicine Unit,
Vienna, Ausiria

Fig. 1. Display panel on the Agilent 349704 Data Acquisition/Switch Unit: switched to channel 102,
Third digitin eight-digitnumber (left) indicates waveguideinuse (0 = waveguide 1.1 = wavequide 2).



Reaktionen

e Medizinische Universitat Wien:

“Eine vom Rektor der Medizinischen Universitét ... angeregte
unabhangige statistische Begutachtung der Daten legt nun
tatsachlich den Verdacht nahe, dass diese nicht experimentell
gemessen, sondern vielmehr fabriziert wurden.” (23.5.2008)

Zitat aus dem Gutachten: “... liegt Evidenz vor, dass ein Versuch
einer unabhangigen Forschergruppe vollig fehlgeschlagen ist, die
wiederholt von der Gruppe publizierten, ahnlichen und schon im
Einzelfall unplausiblen sowie wenig wahrscheinlichen Datenmuster
zu reproduzieren. Daher missen an der Valididat der Ergebnisse
fundamentale Zweifel angemeldet werden.”




Weltere 6 Studien gefalscht?

Radiat Environ Biophys (2004) 43:203-207
DOT 10.1007/s00411-004-0252-9

ORIGINAL PAPER

Alexander Pilger - Sabine Ivancsits - Elisabeth Diem -
Melanie Steffens - Hans-Albert Kolb -
Hugo W. Ridiger

No effects of intermittent 50 Hz EMF on cytoplasmic

free calcium and on the mitochondrial membrane potential
in human diploid fibroblasts

18

16 L
14 |
1z L

0 =

comaet tail-factor

Sham ELF-EMF
exposed exposed

cells

Fig. 1 The effect of ELF-EMF exposure on the formation of DNA
strand breaks in human fibroblasts. Mean values (=500 were ob-
tained from five independent series of exposure



Wissenschaft und Wahrheit

o Zitat: “Die nachste Aufgabe des Rats fur
Wissenschaftsethik besteht nur darin,
samtliche weitere Publikationen, an wel-
cher dieselbe Autorin unter Anwendung
derselben Versuchsanordnung betelligt
war, zu erheben und dann den zustan-
digen Herausgebern auch die Retraktion
dieser Publikationen zu empfehlen.”
Aus:. Wissenschaft und Wahrheit, MUW



Konsequenzen?

o Keine einzige Studie wurde bislang
zuruckgezogen

 FUr nicht zustandig im Sinne einer eigenen
Untersuchung haben sich erklart:
- DFG-Ombudsman
- Europaische Kommission




Schlussfolgerungen

Peer-Reviews mit Statistikern

Schaffung nationaler und internationaler
Stellen (wie z.B. ORI in den USA)

Bessere Selbstkontrolle der wissenschatft-
lichen Zeitschriften (z.B. durch COPE)

Bereitstellung / Hinterlegung aller
Originaldaten bereits bei Einreichung des
Manuskriptes
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