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* | Nos.
VOLUME 1 - Tabs 1-2
COMMISSION ORDER AND NOTICE OF INQUIRY
Dec. 4, ) . .
1 1-160 2019 FCC Resolution of Notice of Inquiry Order
161- Mar.
2 363 29, FCC Notice of Inquiry
2013
VOLUME 2 -Tabs 3 -7 Part 1
COMMENTS AND OTHER FILINGS
364- | Sep. 3 CTIA-The FCC; Comments of the CTIA - The
3 P- 2> | Wireless Wireless Association, ET Docket No.
428 12013 .
Association 13-84
429- | Nov 13 CTIA-The FCC; Reply Comments of the CTIA -
4 4 67- ) 8) lv 3 > | Wireless The Wireless Association, ET Docket
Association No. 13-84
5 468- |Sep. 3, ﬁgﬁ:llfac turers FCC; Mobile Manufacturers Forum
572 12013 Comments, ET Docket No. 13-84
Forum
573- | Nov. 18 Mobile FCC; Mobile Manufacturers Forum
6 | Manufacturers | Reply Comments, ET Docket No. 13-
588 12013
Forum 84

-11-




USCA Case #20-1025

Document #1869749

Filed: 11/04/2020  Page 3 of 455

INDEX TO DEFERRED APPENDIX

JA
ll;z:)b Page Date Filer/Author Filing/Attachment Description
" | Nos.
Toel M Research Compilation; Abstracts of
7 Part | 589- |Sep. 16, Mosko;zvi tz over 2,100 studies published between
1 764 2019 1990 - 2017; Prof. Henry Lai. (Tab 7
PhD
Part 1)
VOLUME 3 —Tab 7 Part 2
Joel M Research Compilation; Abstracts of
7 Part | 765- |Sep. 16, Mosko;zvi tz over 2,100 studies published between
2 1164 |2019 1990 - 2017; Prof. Henry Lai.(Tab 7
PhD
Part 2)
VOLUME 4 —Tab 7 Part 3
Joel M Research Compilation; Abstracts of
7 Part | 1165- | Sep. 16, Mosko;zvi tz over 2,100 studies published between
3 1564 |2019 1990 - 2017; Prof. Henry Lai.(Tab 7
PhD
Part 3)
VOLUME 5 — Tabs 7 Part 4 — 8 Part 1
Joel M Research Compilation; Abstracts of
7 Part | 1565- | Sep. 16, Mosko;zvi tz over 2,100 studies published between
4 1602 |2019 1990 - 2017; Prof. Henry Lai.(Tab 7
PhD
Part 4)
Joel M Research Compilation; Abstracts of
8 Part | 1603- | Sep. 13, Mosko;zvi tz Over 600 Studies Published Between
1 1964 12019 PhD August 2016- August 2019, Dr. Joel
Moskowitz; 2019 (Tab 8 Part 1)
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VOLUME 6 — Tabs 8 Part2 - 10

Research Compilation; Abstracts of

Technology

8 Part | 1965- | Sep. 13, ﬁi}(\g ;Ni tz Over 600 Studies Published Between
2 2130 2019 PhD August 2016- August 2019, Dr. Joel
Moskowitz; 2019 (Tab 8 Part 2)
2131- | Sep. 28, | Gary C. Research Compllatlon; Abstracts qf
9 2142 | 2016 Vesperman 15 New Studies, Dr. Joel Moskowitz
P PhD, 2016
10 2143- | Jul. 7, Environmental | Research Compilation; Studies and
2378 (2016 Health Trust Documents; City of Pinole, CA
VOLUME 7 — Tabs 11 — 13 Part 1
2379- [Jul. 7, Environmental Us I.Exposur'es Limits - A History of
11 2389 |2016 Health Trust Their Creation, Comments and
Explanations; Eng. Lloyd Morgan
Biosystem & Ecosystem; Birds, Bees
2390- | Aug. 26, | Heidi M. 'fmd Mankmd:, Destroying Natqre by
12 2439 12016 I umpkin Electrosmog’: Effects of Mobile
ump Radio and Wireless Communication.
Dr. Ulrich Warnke, Ph.D., 2007
13 | 2440- |7ul 13, Parents for Cagc§r; IARC Monograph: Non-
part 11 2778 12016 Safe Ionizing Radiation Part 2: RF EMFs,
Technology 2013 (Tab 13 Part 1)
VOLUME 8 — Tabs 13 Part 2 - 23
13| 2779- |Jul. 13, gazms for Icar?c.e“ IQIEC ?/Ionlfgrtaghg‘g;ﬂ:
part 2 | 2920 12016 a onizing Radiation Part 2: s,

2013 (Tab 13 Part 2)
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14

2921-
2927

Nov. 18,
2013

Kevin Mottus

Cancer; IARC Press Release: IARC
Classifies RF EMFs As Possibly
Carcinogenic to Humans, 2011

15

2928-
3002

Jul. 11,
2016

Environmental
Health Trust

NTP; Report of Partial Findings from
the National Toxicology Program
Carcinogenesis Studies of Cell Phone
Radiofrequency Radiation in Hsd:
Sprague Dawley® SD rats (Whole
Body Exposures); Draft 5-19-2016

16

3003-
3009

Oct. 1,
2018

Environmental
Health Trust

NTP; Commentary on the utility of
the National Toxicology Program
study on cell phone radiofrequency
radiation data for assessing human
health risks despite unfounded
criticisms aimed at minimizing the
findings of adverse health effects.
Environmental Research. Dr. Ron
Melnick; 2019

17

3010-
3036

Apr. 16,
2018

Theodora
Scarato

NTP; Dr. Hardell and Dr. Carlsberg
letter to the NTP, NIH, DHHS, NTP
Technical Report On The Toxicology

And Carcinogenesis Studies; Mar. 12,
2018

18

3037-
3048

Oct. 1,
2018

Environmental
Health Trust

Cancer-NTP; Cancer epidemiology
update, following the 2011 IARC
evaluation of radiofrequency
electromagnetic fields; (Miller et al);
2018

19

3049-
3055

Oct. 18,
2018

Joel M.
Moskowitz,
Ph.D.

Cancer-NTP; The Significance of
Primary Tumors in the NTP Study of
Chronic Rat Exposure to Cell Phone
Radiation. IEEE Microwave
Magazine. Prof. James C. Lin; 2019
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Cindy Sage
20 3056- 1 Aug. 27, and David O. | Biolnitiative Comments
3065 [2013
Carpenter
3066- | Nov. 18, : e e :
21 3080 2013 Kevin Mottus | Biolnitiative; 2012 Conclusions
Biolnitiative; Section 24: Key
22 33018216_ 12\1(;) 1V 3 18, Kevin Mottus | Scientific Evidence and Public Health
Policy Recommendations; 2012
73 3127- [Jul. 11, [ Cecelia Biolnitiative; Section 1: Summary for
3146 |2016 Doucette the Public (2014 Supplement)
VOLUME 9 - Tabs 24-27
Biolnitiative-Modulation; Section 15:
Evidence for Disruption by
3147- | Sep. 30, | Catherine | Modulation Role of Physical and
24 . Biological Variables in Bioeffects of
3218 2016 Kleiber :
Non-Thermal Microwaves for
Reproducibility, Cancer Risk and
Safety Standards, (2012 Supplement)
Biolnitiative; Section 20, Findings in
3219- | Sen. 3 Autism, Consistent with
25 3319 |2 011) 3 > | Kevin Mottus | Electromagnetic Fields (EMF) and
Radiofrequency Radiation (RFR);
2012
3320- |Sep. 16 Joel ' Blolmtla}tlve—Neurologlcal; Percept
26 3321 12019 Moskowitz Comparison, Effect vs No Effect in
PhD. Neurological Effect Studies; 2019
3322 | Sep. 16, Joel ' B1OInlthtlve-Neurologlcal; .Research
27 3559 12019 Moskowitz Summaries, RFR Neurological
PhD. Effects (Section §), 2007-2017; 2017

-Vi-
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VOLUME 10 — Tabs 28-41

Biolnitiative-Mechanisms of Harm;

3560- | Sen. 16 Joel M. Percent Comparison Showing Effect
28 3561 |2 OII) 9 > | Moskowitz vs No Effect, DNA (Comet Assay),
PhD. 2017 and Free Radical (Oxidative
Stress), 2019
3562- | Sen. 16 Joel M. Biolnitiative-Mechanisms of Harm;
29 3602 |2 Oli)9 > | Moskowitz Research Summaries, DNA (Comet
PhD. Assay) Studies; 76 Studies, 2017
Joel M Biolnitiative-Mechanisms of Harm;
30 3603- | Sep. 16, Mosko;zvi tz Research Summaries, Free Radicals
3721 |2019 PhD (Oxidative Stress Effects), 225
' studies, 2019
Biolnitiative Working Group;
3799- | Aor. 11. | Cindv Sace Preliminary Opinion on Potential
31 pr. 4, Y Sags, Health Effects of Exposure to
3749 2014 MA -
Electromagnetic Fields
(EMF); 2014
Bioinitiative Biolnitiative Working Group;
37 3750- | Sep. 16, Workin Consistent Failure to Identify the
3755 2019 G & Potential for Health Effects (Exhibit
foup A); 2014
Biointiative Biolnitiative Working Group;
33 3756- | Sep. 14, Workin Reference List for Important Fertility
3766 |2019 & and Reproduction Papers (Exhibit C);
Group
2014
Biolnitiative Working Group;
3767- |Apr. 14, | .. Mitochondrial Dysfunction and
34 3771 2019 Cindy Sage Disruption of Electrophysiology

(Exhibit G); 2014
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Biolnitiative Working Group;
Epidemiological Studies, RF fields
epidemiology, Comments by Drs.

35 33’,777729- 2Aé) lr 9 14, g/[lgdy Sage, Lennart Hardell, Fredrik Soderqvist
PhD. and Michael Carlberg, MSc.
Section 3.5.1.1 Epidemiological
Studies (Exhibit B); 2014
Biolnitiative Working Group; An
3780- | Apr 11, | Cindy Sage, Updgte on the Genetic Effe(;ts qf
36 3874 12014 MA Nonionizing Electromagnetic Fields
by Prof. Henry Lai PhD; (Exhibit E);
2014
Biolnitiative Working Group; An
3875- | Apr. 11, | Cindy Sage, Updgte on Physical and Biological
37 3396 12014 MA Variables, Cancer and Safety
Standards by Prof. Igor Belyaev Dr.
Sc., (Exhibit F); 2014
Biolnitiative Co-Editor; Human
33 3897- | Sep. 30, Maria Powell Health Effects of EMFs: The Cost of
3904 2016 Doing Nothing. IOPScience. (Prof.
David Carpenter MD.); 2010
3905- | Sep. 28, . Biolnitiative Author; Statement of
391 3919 [2016 | MeVinMOUUS b Martin Blank PhD., PhD.; 2016
Biolnitiative Authors; Prof. Lennart
40 3920- | Aug 27, | Sage Hardell | Hardell MD. PhD., Prof. Martha
3945 12013 Herbert Herbert MD. PhD. and Cindy Sage
Comments
41 3946- | Aug. 26, Ee Biiﬂz Biolnitiatiive Author; Prof. Henry Lai
3984 {2013 Vi PhD, and Blake Levitt Comments

Henry Lai

-Viii-
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VOLUME 11 - Tabs 42-59
3985- | Sep. 3, Dr. Paul Dart MD. (Petitioner)
42 4072 12013 Paul Dart MD Comments
The Biological Effects of Weak
43 4073- |Feb. 4, | Dr. Andrew Electromagnetic Fields, Problems and
4102 (2013 Goldsworthy | Solutions, Prof. Andrew Goldsworthy;
2012
4 | 4103- [Sep.4. |Richard Erfl%hfd le“eltz(igoénmemsé R
4106 12013 Meltzer adio rrequency XPOSULE:
Cautionary Tale
45 4107- | Feb. 6, | Donald R. Dr. Donald R. Maisch PhD.
4112 (2013 Maisch Comments
Biological Effects from RF Radiation
at Low-Intensity Exposure, based on
46 4113- | Nov. 18, | Catherine the Biolnitiative 2012 Report, and the
4129 (2013 Kleiber Implications for Smart Meters and
Smart Appliances; Dr. Ron M.
Powell, PhD.; 2013
47 4130- | Aug. 20, | Lawrence Eng. Lawrence James Gust
4137 12013 James Gust Comments
4138- | Feb. 25, | Michael .
48 4146 12013 Schwaehe Eng. Michael Schwaebe Comments
49 4147- | Mar. 18, E;lgrlg;lmemal Organizations; Environmental
4178 12015 & Working Group Reply Comments
Group
4179- | Nov. 18, | +- )
50 4195 [2013 Nina Beety Nina Beety Comments

-1X-
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51

4196-
4206

Sep. 16,
2019

Joel
Moskowitz
PhD.

Organizations; EMF Scientist Appeal,
International Scientists’ Appeal to the
United Nations; 2015

52

4207-
4217

Apr. 5,
2018

NancyD

Organizations; 5G Appeal, Scientist
Appeal to the EU, Scientists Warn of
Potential Serious Health Effects of
5G; 2017

53

4218-
4240

Jun. 7,
2017

Environmental

Health Trust

Organizations; Medical Doctors and
Public Health Organizations:
Consensus Statements and Doctors’

Recommendations on Cell
Phones/Wireless; 2017

54

4241-
4244

Sep. 27,
2016

Kevin Mottus

Organizations; Council of Europe,
Résolution 1815, The Potential
Dangers of Electromagnetic Fields
and Their Effect on the Environment;
2011

55

4245-
4257

Feb. 5,
2013

Gilda Oman

Organizations; Council of Europe,
Parliamentary Assembly Report: The
potential dangers of electromagnetic
fields and their effect on the
environment; 2011

56

4258-
4293

Jul. 11,
2016

Environmental

Health Trust

Organizations - Radiation Sickness;
European Academy for
Environmental Medicine,
EUROPAEM EMF Guideline 2015
for the prevention, diagnosis and
treatment of EMF-related health
problems and illnesses; 2015
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57

4294-
4305

Feb. 5,
2013

David Mark
Morrison

Organizations; Scientific Panel on
Electromagnetic Field Health Risks:
Consensus Points, Recommendations,
and Rationales, Scientific Meeting:
Seletun, Norway. Reviews on
Environmental Health; (Fragopoulou,
Grigoriev et al); 2010

58

4306-
4361

Aug. 30,
2013

EMF Safety
Network

Organizations; EMF Safety Network
Comments

59

4362-
4374

Jul 7.
2016

Environmental
Health Trust

Organizations - Russian Government;
Electromagnetic Fields From Mobile
Phones: Health Effect On Children
And Teenagers | Resolution Of
Russian National Committee On
Nonionizing Radiation Protection |
April 2011, Moscow

VOLUME 12 — Tabs 60 — 68 Part 1

60

4375-
4482

Jul 7,
2016

Environmental
Health Trust

Organizations - Cyprus Government;
Neurological and behavior effects of
Non-lonizing Radiation emitted from
mobile devices on children: Steps to
be taken ASAP for the protection of
children and future generations.
Presentation Slides; 2016

61

4483-
4531

Nov. 18,
2013

Kevin Mottus

Organizations; Austrian Medical
Association, Environmental Medicine
Evaluation of Electromagnetic Fields;
Dr. Jerd Oberfeld MD.; 2007

62

4532-
4534

Jul. 11,
2016

Environmental
Health Trust

Organizations; The American
Academy of Pediatrics, Letter to the
FCC; 2013

-X1-
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Organizations; California Medical
4535- | Sep. 29, . Association, House of Delegates
63 4540 [2016 Kevin Mottus Resolution Wireless Standards
(Resolution 107 - 14); 2014
Grassroots
Egzlcr;:il(r)?lental Organizations; American Academy of
64 4541- | Sep. 3, Inc. o/b/o ’ Environmental Medicine, Letter to
4543 (2013 s the Federal Communications
American ..
Commission; 2013
Academy of
Environmental
Organizations - Radiation Sickness;
Austrian Medical Association,
4544- | Sep. 29, . Guidelines for the Diagnosis and
65 4561 |[2016 Kevin Mottus Treatment of EMF Related Health
Problems and Illnesses (EMF
Syndrome); 2011
Organizations; International
Association of Fire Fighters, Position
on the Health Effects from Radio
4562- | Sep. 28, : : o
66 4590 |2016 Kevin Mottus | Frequency/Microwave Radiation in
Fire Department Facilities from Base
Stations for Antennas and Towers;
2004
4591- | Sep. 28, . Organizations; Cities of Boston and
67 4599 |[2016 Kevin Mottus Philadelphia Reply Comments
Environmental Organizations; Appeal to the FCC
68 | 4600- | Sep. 3, Workin Signed by 26,000 People and
Part 1| 4800 |2013 Grou & Organized by the Environmental
P Working Group, 2013 (Tab 68 Part 1)

-X11-
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VOLUME 13 — Tabs 68 Part 2 - 76
Environmental Organizations; Appeal to the FCC
68 | 4801- | Sep. 3, Workin Signed by 26,000 People and
Part2 | 5171 2013 Grou & Organized by the Environmental
P Working Group, 2013 (Tab 68 Part 2)
5172- | Aug. 25, . Organizations; Freiburger Appeal -
69 5186 2016 Kevin Mottus Doctors Appeal; 2002
Grassroots Organizations; Benevento Resolution,
70 5187- | Sep. 3, | Environmental | The International Commission for
5191 |2013 Education, Electromagnetic Safety (ICEMS),
Inc. 2006
71 5192- [Jul. 18, [ Environmental | Organizations; The Porto Alegre
5197 2016 Health Trust | Resolution; 2009
5198- | Feb. 6 Organizations; Kaiser Permanente,
72 ~ | Kevin Mottus | Letter from Dr. De-Kun Li, Division
5204 (2013
of Research
73 5205- | Sep. 3, ﬁgslzrcﬁi?on Organizations; American Association
5210 [2013 : for Justice, Comments
For Justice
5211- |Feb. 6, | Jonathan Organizations; Maryland Smart Meter
74 5719 [2013 Libber Awareness, Comments (filed by
Jonathan Libber)
75 5220- |Feb. 6, |Electromagnetic| Organizations; Electromagnetic
5228 2013 Safety Alliance | Safety Alliance, Comments

-X111-
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76

5229-
5241

Sep. 29,
2016

Ed Friedman

Organizations; Wildlife and Habitat
Conservation Solutions; What We
Know, Can Infer, and Don’t Yet
Know about Impacts from Thermal
and Non-thermal Non-ionizing
Radiation to Birds and Other
Wildlife. Dr. Albert M. Manville,
PhD.; 2016

VOLUME 14 — Tabs 77-96

77

5242-
5258

Sep. 30,
2016

Catherine
Kleiber

Mechanisms of Harm; Meta-Analysis,
Oxidative mechanisms of biological
activity of low-intensity
radiofrequency radiation.
Electromagn Biol Med (Yakymenko
et al).; 2016

78

5259-
5269

Sep 3,
2013

Monnie
Ramsell

Mechanisms of Harm; Blood Brain
Barrier; Increased Blood—Brain
Barrier Permeability in Mammalian
Brain 7 Days after Exposure to the
Radiation from a GSM-900 Mobile
Phone. Pathophysiology (Nittby,
Salford et al); 2009

79

5270-
5286

Sep. 3,
2013

Paul Dart MD.

Mechanisms of Harm; DNA Damage;
Microwave RF Interacts with
Molecular Structures; Dr. Paul Dart
MD.; 2013

80

5287-
5303

Sep. 3,
2013

The EMR
Policy
Institute

Medical Treatments & Modulation;
Treatment of advanced hepatocellular
carcinoma with very low levels of
amplitude-modulated electromagnetic

fields. British Journal of Cancer.
(Costa et al); 2011
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81

5304-
5306

Sep. 3,
2013

The EMR
Policy
Institute

Medical Treatments & Modulation;
Treating cancer with amplitude-
modulated electromagnetic fields: a
potential paradigm shift, again?
British Journal of Cancer. (Dr. Carl
Blackman); 2012

82

5307-
5309

Feb. 8,
2013

Alan Frey

Modulation; Dr. Alan Frey PhD.,
Comments, Feb. 7, 2013

83

5310-
5319

Jul. 11,
2016

Environmental
Health Trust

Modulation; Real Versus Simulated
Mobile Phone Exposures in
Experimental Studies. Biomed Res
Int. (Prof. Panagopoulos et al); 2015

84

5320-
5368

Sep. 16,
2019

Joel M.
Moskowitz,
PhD

Neurological; Book Chapter, A
Summary of Recent Literature (2007-
2017) on Neurological Effects of
Radiofrequency Radiation, Prof. Lai;
2018 Referenced 122 Studies.

85

5369-
5412

Sep. 28,
2016

Kevin Mottus

Neurological - Report; Evidence of
Neurological effects of
Electromagnetic Radiation:
Implications for degenerative disease
and brain tumour from residential,
occupational, cell site and cell phone
exposures. Prof. Neil Cherry; 225
scientific references. 2002

86

5413-
5415

Sep 3,
2013

Kevin Mottus

Neurological; The effects of mobile-
phone electromagnetic fields on brain
electrical activity: a critical analysis
of the literature. Electromagn Biol
Med. (Marino et al) (Abstract); 2009

-XV-
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Autism and EMF? Plausibility of a
5416- | Nov. 18, : pathophysiological link.
87 5435 12013 Kevin Mottus Pathophysiology, Part I. (Herbert et
al); 2013
Autism and EMF? Plausibility of a
5436- | Nov. 18, . pathophysiological link.
88 5460 |2013 Kevin Mottus Pathophysiology, Part II. (Herbert et
al); 2013
Fertility; Research Abstracts, List of
References Reporting Fertility and/or
5461- | Sep. 3, : Reproduction Effects from
89 5486 2013 Kevin Mottus Electromagnetic Fields and/or
Radiofrequency Radiation (66
references)
5437- | Sen. 3 Fertility; Effects of Microwave RF
90 5499 2011) 3 > | Paul Dart MD | Exposure on Fertility, Dr. Paul Dart
MD. (Petitioner); 2013
Hormonal; RF and Hormones,
5500- | Sep. 3, : : :
91 5506 |2013 Paul Dart MD | Alterations in Hormone Physiology;
Dr. Paul Dart MD. (Petitioner); 2013
Prenatal & Children; Fetal
Radiofrequency Radiation Exposure
5507- | Feb. 7, o From 800-1900 Mhz-Rated Cellular
92 5514 12013 Toni Stein Telephones Affects
Neurodevelopment and Behavior in
Mice. Scientific Reports. (Aldad,
Taylor et al); 2012
5515- | Jul. 7, Environmental Prenatal & Children; Eetal Exposures
93 5518 2016 Health Trust and Cell Phones. Studies List. Prof.
Hugh Taylor MD.; 2015

-XVI-
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Prenatal and Children; Fetal Cell
Phone Exposure: How Experimental
5519- | Jul. 13 Parents for Studies Guide Clinical Practice, Hugh
94 5553 20i6 > | Safe S. Taylor MD. PhD., Chair of
Technology Obstetrics, Gynecology and
Reproductive Sciences, Yale School
of Medicine
95 5554- | Sep. 3, |Dr. Suleyman | Prenatal & Children; Dr. Suleyman
5559 12013 Kaplan Kaplan Comments
Prenatal & Children; Amended
Declaration of Dr. David O.
5560- | Nov. 18, . Carpenter MD. (Dec. 20, 2011);
96 5614 2013 Kevin Mottus Morrison et al v. Portland Schools,
No. 3:11-cv-00739-MO (U.S.D.C.
Oregon, Portland Div.)
VOLUME 15 - Tabs 97-101
5615- | Sep. 28, . Prenatal & Children; Doctors and
7 5712 2016 Kevin Mottus Scientists Letters on Wi-Fi in Schools
5713- |Jul. 11, | Environmental Dr. Devra Davis PhD., President of
98 Environmental Health Trust
5895 12017 Health Trust ...
(Petitioner) Comments
: Children; Letter to Montgomery
99 55899963- ;%?'77’ gnviiﬁr}rmenttal County Schools, Prof. Martha Herbert
catt MUt I MD., PhD; 2015
Neurological - Children; A
Prospective Cohort Study of
5994- [ Apr. 29, | Environmental Adolesgepts Memp ry Performance
100 6007 |2019 Health Trust and Individual Brain Dose of
Microwave Radiation from Wireless
Communication. Environ Health
Perspect. (Foerster et al); 2018
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Prenatal & Children; Cell phone use
6008- | Sep. 28, . and behavioral problems in young
011 6014 [2016 | KevInMottus | 44 dren. J Epidemiol Community
Health. (Divan et al); 2012
VOLUME 16 - Tabs 102-126
6015- [Jul. 7, Environmental Pre.:n.atal & Chl!dren; Cell Phones &
102 6026 12016 Health Trust WiFi — Are Children, Fetuses and
Fertility at Risk?”’; 2013
6027- | ul. 7, Environmental Prenatal &.Chﬂdren; Safe. Schools
103 6060 |2016 Health Trust 2012, Medical and Scientific Experts
Call for Safe Technologies in Schools
Prenatal & Children - Stem Cells;
Microwaves from Mobile Phones
Inhibit 53BP1 Focus Formation in
6061- | Sep. 3, . Human Stem Cells More Strongly
1041 6067 |2013 | Kevin MOUUS | 1o in Differentiated Cells: Possible
Mechanistic Link to Cancer Risk.
Environmental Health Perspectives
(Markova, Belyaev et al); 2010
6068- | Sep. 26, . Radiation Sickness - Children,;
105 6069 [2016 Angela Tsaing Angela Tsiang Comments
106 6070- |Mar. 5, | Abigail Radiation Sickness - Children;
6071 2013 DeSesa Abigail DeSesa Comments
Cell Towers - Research Abstract
6072- | Sep. 28, : Compilation; 78 Studies Showing
107 6111 |2016 Kevin Mottus Health Effects from Cell Tower
Radio Frequency Radiation; 2016
6112- | Sen. 3 Cell Towers; Consequences of
108 6122 |2 0133 > | Paul Dart MD | Chronic Microwave RF Exposure, Dr.
Paul Dart MD. (Petitioner)

-XVlii-
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Cell Towers - Cancer; Meta-Analysis,
Long-Term Exposure To Microwave
6123- |Jul. 11, | Environmental | Radiation Provokes Cancer Growth:
6132 |2016 Health Trust | Evidences From Radars And Mobile
Communication Systems.
(Yakymenko et al); 2011

109

Cell Towers - Neurological; Changes
of Clinically Important
Neurotransmitters under the Influence
of Modulated RF Fields, A Long-term
Study under Real-life Conditions;
Umwelt-Medizin-Gesellschaft;
(Buchner & Eger); 2011

6133- | Sep. 3, | Monnie

110 6148 2013 Ramsell

Cell Towers - DNA; Impact of
radiofrequency radiation on DNA
damage and antioxidants in peripheral
6148- | Dec. 10, | Environmental | blood lymphocytes of humans

6160 |2018 Health Trust | residing in the vicinity of mobile
phone base stations. Electromagnetic
Biology and Medicine. (Zothansiama
et al); 2017

111

Cell Towers - Cancer; Environmental
radiofrequency radiation at the
Jarntorget Square in Stockholm Old
Town, Sweden in May, 2018
compared with results on brain and
heart tumour risks in rats exposed to
1.8 GHz base station environmental
emissions, World Academy of
Sciences Journal. (Hardell et al); 2018

6161- | Dec. 10, | Environmental

12 6169 |2018 Health Trust
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6170-
6258

Sep. 30,
2016

Catherine
Kleiber

Cell Towers; Indian Government,
Ministry of Environment and Forest,
Report on Possible Impacts of
Communication Towers on Wildlife
Including Birds and Bees. 919 studies
reviewed; 2011

114

6259-
6260

Sep. 3,
2013

Kevin Mottus

Cell Towers; Epidemiological
evidence for a health risk from mobile
phone base stations, Int J Occup
Environ Health. (Hardell et al); 2010

115

6261-
6289

Sep. 16,
2019

Joel
Moskowitz,
PhD

Cell Towers; Biological Effects From
Exposure to Electromagnetic
Radiation Emitted By Cell Tower
Base Stations and Other Antenna
Arrays. Environ. Rev. (Lai & Levitt);
2010

116

6290-
6301

Jul. 11,
2016

Environmental
Health Trust

Cell Towers; Research Summaries of
Cell Tower Radiation Studies

117

6302-
6311

Sep. 30,
2016

Catherine
Kleiber

Cell Towers-Wildlife;
Electromagnetic Pollution From
Phone Masts. Effects on Wildlife;
Pathophysiology. (Dr. Alfonso
Balmori); 2009

118

6312-
6324

Jul. 18,
2106

Environmental
Health Trust

Cell Towers - Wildlife; Testimony of
Dr. Albert M. Manville, II, PhD.,
C.W.B, Before the City of Eugene
City Planning Department in
Opposition to AT&T/Crossfire’s
Application for a “Stealth” Cellular
Communications Tower; May 6, 2015
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6325-
6341

Sep. 30,
2016

Catherine
Kleiber

Cell Towers - Plants; Radiofrequency
Radiation Injures Trees Around
Mobile Phone Base Stations. Science
of the Total Environment.

(Waldmann-Selsam et al); 2016

120

6342-
6349

Apr. 8,
2014

M.K. Hickcox

Biosystem & Ecosystem; The
Dangers of Electromagnetic Smog,
Prof. Andrew Goldsworthy, PhD.;
2007

121

6350-
6366

Sep. 3,
2013

The EMR
Policy
Institute

Biosystem and Ecosystem; Impacts of
radio-frequency electromagnetic field
(RF-EMF) from cell phone towers
and wireless devices on biosystem
and ecosystem — a review. Biology
and Medicine (Sivani et al.); 2012

122

6367-
6379

Oct. 1,
2018

Environmental
Health Trust

5@G; 5G wireless telecommunications
expansion: Public health and
environmental implications,
Environmental Research. (Dr. Cindy
Russell MD.); 2018

123

6380-
6383

Oct. 18,
2019

Joel M.
Moskowitz
PhD

5G; We Have No Reason to Believe
5@G is Safe, Dr. Joel Moskowitz PhD.,
Scientific American; 2019

124

6384-
6392

Jul. 11,
2017

Environmental
Health Trust

5G - Millimeter Waves; Nonthermal
Effects of Extremely High-Frequency
Microwaves on Chromatin
Conformation in Cells in vitro—
Dependence on Physical,

Physiological, and Genetic Factors.
IEEExPIore. (Belyaev et al); 2000
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5G; What You Need To Know About
125 6393- [Oct. 1, | Environmental | 5G Wireless And “Small” Cells Top
6408 2018 Health Trust | 20 Facts About 5G; Environmental
Health Trust
5G; Millimeter-Wave Cellular
126 662%%_ ;%?’513’ NYU Wireless | Wireless Networks: Potentials and
Challenges, IEEE; (2014)
VOLUME 17 — Tabs 127 — 142 Part 1
6430- | Jul. 13 5G; FCC Chairman Tom Wheeler
127 6436 21(1)1 6 > | Priscilla King | ‘The Future of Wireless: A Vision for
U.S. Leadership in a 5G World’; 2016
5G; Letter to House Subcommittee on
6437- | Jul. 14, : ..
128 Angela Tsaing | Communications and Technology;
6447 2016 :
Angela Tsiang; 2016
129 6448- | Jan. 8, LeRoy 5G; Ask Congress to Vote No, We
6453 2019 Swicegood Are The Evidence Fact Sheet; 2016
Parents For 5G; 5G Spectrum Frontiers -The Next
130 6454- (Jul. 13, Safe Great Unknown Experiment On Our
6510 |2016 Tzchnolo Children, Compilation of Letters to
&Y Congress; 2016
131 6511- | Apr. 16, | Theodora 5G;What You Need To Know About
6513 2018 Scarato 5G Wireless and “Small” Cells
6514- | Sep. 28. . Wi-Fi; 136 Smc}leg ShoWlng Health
132 Kevin Mottus | Effects from Wi-Fi Radio Frequency
6587 2016 .
Radiation
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6588-
6603

Jul. 13,
2016

Parents For
Safe
Technology

Wi-Fi; 2.45-GHz Microwave
Irradiation Adversely Affects
Reproductive Function in Male
Mouse, Mus Musculus by Inducing
Oxidative and Nitrosative Stress. Free
Radical Research (Shahin et al); 2014

134

6604-
6611

Jul. 7,
2016

Environmental
Health Trust

Wi-Fi - Fertility;
Immunohistopathologic
demonstration of deleterious effects
on growing rat testes of
radiofrequency waves emitted from
conventional Wi-Fi devices. Journal
of Pediatric Neurology. (Atasoy et
al); 2013

135

6612-
6620

Apr. 8,
2014

MK Hickox

Smart Meters: Correcting the Gross
Misinformation, Letter by 54
Scientists and MDs; 2012

136

6621-
6622

Nov. 18,
2013

Catherine
Kleiber

Smart Meters - Radiation Sickness;
American Academy of Environmental
Medicine, Smart Meter Case Series;
2013

137

6623-
6692

Sep. 3,
2013

Rachel Cooper

Smart Meters; Assessment of
Radiofrequency Microwave Radiation
Emissions from Smart Meters; Sage
Associates, Environmental
Consultants; 2011

138

6693-
6699

Jul. 7,
2016

Environmental
Health Trust

Smart Meters; FCC Maximum
Permissible Exposure Limits for
Electromagnetic Radiation, as
Applicable to Smart Meters. Dr. Ron
Powell PhD.; 2013
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Smart Meters - Radiation Sickness;
139 6700- |Jul. 7, Environmental | Symptoms after Exposure to Smart
6705 2016 Health Trust | Meter Radiation. Dr. Ron Powell
PhD.; 2015
6706- | Sep. 3, : .
140 6735 |2013 Kit Weaver Kit Weaver, Comments
6736- | Feb. 6, Organizations - Radiation Sickness;
P 6740|2013 |JoshuaHart o o g martMeters, Comments
Cell Phones; Research Abstracts of
142 | 6741- | Sep. 28, . Over 700 Studies Showing Health
Part 1| 6350 12016 Kevin Mottus | Effects from Cell Phone Radio
Frequency Radiation; Prof. Henri Lai
(Tab 142 Part 1)
VOLUME 18 — Tabs 142 Part 2 - 153
Cell Phones; Research Abstracts of
142 | 6851- | Sep. 28, ' Over 700 Studies Showing Health
part 2 | 7088 |2016 Kevin Mottus | Effects from Cell Phone Radio
Frequency Radiation; Prof. Henri Lai
(Tab 142 Part 2)
Cancer - Brain Tumors; Using the
Hill viewpoints from 1965 for
evaluating strengths of evidence of
143 77%%99- 5811) '628’ Kevin Mottus | the risk for brain tumors associated
with the use of mobile and cordless
phones. Rev Environ Health. (Hardell
and Caarlsberg); 2013
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144

7100-
7121

Nov. 18,
2013

Kevin Mottus

Cancer-Brain Tumors; Mobile phone
use and brain tumour risk: early
warnings, early actions? (Gee,
Hardell Carlsberg) (Chapter 21 of
Report: “Late lessons from early
warnings: science, precaution”); 2013

145

7122-
7134

Sep. 12,
2019

Environmental
Health Trust

Cell Phones; Real-world cell phone
radiofrequency electromagnetic field
exposures. Environmental Research.
(Wall et al); 2019

146

7135-
7142

Nov. 18,
2013

Kevin Mottus

Cancer -Brain Tumors; Meta-analysis
of long-term mobile phone use and
the association with brain tumours,
Prof. Lennart Hardell MD. PhD. 2008

147

7143-
7156

Jul. 11,
2016

Environmental
Health Trust

Cancer - Brain Tumors; Case-control
study of the association between
malignant brain tumours diagnosed
between 2007 and 2009 and mobile
and cordless phone use. International
Journal of Oncology.(Hardell et al);
2013

148

7157-
7183

Nov. 18,
2013

Kevin Mottus

Cancer - Brain Tumors; Use of
mobile phones and cordless phones is
associated with increased

risk for glioma and acoustic neuroma.
Pathophysiology. (Hardell et al);
2012
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Cancer - Brain Tumors; Pooled
Analysis of Two Swedish Case-
Control Studies on the Use of Mobile
7184- | Sep. 28, Kevin Mottus and Cordless Telephones and the Risk
7193 2016 of Brain Tumours Diagnosed During
1997-2003.International Journal of
Occupational Safety and Ergonomics
(Mild, Hardell, Carlsberg); 2007

149

Thermal and non-thermal health
effects of low intensity non-ionizing
radiation: An international
perspective. Environmental Pollution.
(Belpomme et al); 2018

7194- | Dec. 10, | Environmental

150 7210 (2018 Health Trust

Cancer - Brain Tumors; Mobile
phones, cordless phones and the risk
Kevin Mottus | for brain tumours. International
Journal of Oncology (Prof. Lennart
Hardell MD., PhD.); 2009

7211- | Sep. 28,

151 7224 12016

Cancer - Cell Phones; Cell Phones
Paul Dart MD | and Risk of Brain Tumor, Dr. Paul
Dart MD. (Petitioner); 2013

7225- | Sep. 3,

152 7251 12013

7252- |Jan 31, | Julian

1331 7255 {2019 | Gehman

Jullian Gehman Esq. Comments

VOLUME 19 — Tabs 154-168

Joel M Dr. Joel Moskowitz PhD. Reply
7256- [Nov. 5, Mosko;zvi tz Comments, Why the FCC Must
7371 2013 Strengthen Radiofrequency Radiation
Ph.D. ..o
Limits in the U.S.

154
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155

7372-
7414

Jun. 17,
2014

Environmental
Working
Group

Cancer - Children; Cell Phone
Radiation: Science Review on Cancer
Risks and Children’s Health;
Environmental Working Group, 2009

156

7415-
7417

Sep. 30,
2016

Kevin Mottus

Cell Phones - Plants; Review: Weak
Radiofrequency Radiation Exposure
From Mobile Phone

Radiation on Plants. Electromagnetic
Biology and Medicine (Malka N.
Halgamuge); 2016

157

7418-
7421

Apr. 29,
2019

Environmental
Health Trust

Testing; Microwave Emissions From
Cell Phones Exceed Safety Limits in
Europe and the US When Touching
the Body. IEEE Access. Prof. Om P.
Gandhi PhD.; 2019

158

7422-
7426

Sep. 12,
2019

Environmental
Health Trust

Testing - Children; Absorption of
wireless radiation in the child versus
adult brain and eye from cell phone
conversation or virtual reality.
Environmental Research. (C.
Fernandez et al); 2018

159

7427-
7431

Jul. 11,
2016

Environmental
Health Trust

Yes the Children Are More Exposed
to Radiofrequency Energy From
Mobile Telephones Than Adults.
IEEE Access (Prof. Om Ghandi
PhD); 2015

160

7432-
7441

Jul. 7,
2016

Environmental
Health Trust

Testing - Children; Children Absorb
Higher Doses of Radio Frequency
Electromagnetic Radiation From
Mobile Phones Than Adults. IEEE
Access (Robert D. Morris et al); 2015
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Testing — Children; Exposure Limits:
161 7442- | Apr. 29, | Environmental Tl}lle indzr'e st‘Flmateloneojf ??S(.)rbed cell
7445 |2019 | Health Trust [P onc raciation, especiaty m
children. Electromagnetic Biology
and Medicine (Gandhi et al); 2011
162 7446- | Nov. 17, | Pong Research | Testing; Pong Research Corporation
7504 (2013 Corporation Reply Comments
163 7505- | Aug. 19, | Pong Research | Testing; Pong Research Corporation,
7514 2012 Corporation Letter to the FCC
Environmental Health Trust, Reply
Comments (Erroneous Comments
164 7515- [Nov. 17, | L. Lloyd Submitted to the FCC on Proposed
7602 [2013 Morgan Cellphone Radiation Standards and
Testing by CTIA — September 3,
2013)
“Comments on Notice of Inquiry, ET
Docked No. 13-84” GAO Report |
Dr. Joel M. “ ) h
165 7603- | Sep. 3, Moskowitz Exposure and Testing Requirements
7614 (2013 PhD for Mobile Phones Should Be
Reassessed.” Dr. Joel Moskowitz
PhD.; 2012
166 7615- | Sep. 2, (Sje(l)t% Slérélgrs for Organizations; Consumers for Safe
7628 2013 Cell Phones Comments (Petitioner)
Phones
Consumers for | Consumers for Safe Cell Phone
167 7766%‘%- 12\18) 1V 3 17, Safe Cell Comments (Reply to CTIA
Phones Comments from Sep. 13, 2013)
168 7641- | Nov. 17, E;lxlz?;lmental Organizations; Environmental
7672 12013 Group & Working Group, Reply Comments
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VOLUME 20 - Tabs 169 — 172 Part 1
Industry Influence; World Health
Organization, Radiofrequency
169 7673- | Dec. 10, | Environmental | Radiation and Health - a Hard Nut to
7682 2018 Health Trust | Crack (Review). International Journal
of Oncology. Prof. Lennart Hardell
MD. PhD.; 2017
Industry Influence; Business Bias As
170 7683- [Nov. 18, | Richard H. Usual: The Case Of Electromagnetic
7716 (2013 Conrad PhD Pollution. Prof. Levis, Prof. Gennaro,
Prof. Garbisa
Industry Influence; Prof. Martha
171 | 7717~ [Sep.3, EEEEMR Herbert MD PhD., Harvard Pediatric
7719 12013 Insti tz to Neurologist Letter to Los Angeles
Unified School District; 2013
Industry Influence; The Procrustean
172 | 7720- et | Dr. Donala . | Aot Seting Exposs Sndrs
Part 1] 8073 (2013 Maisch PhD Electromagnetic Radiation, Dr. Donald
Maisch PhD.; 2009 (Tab 172 Part 1)
VOLUME 21 — Tabs 172 Part 2 - 185
Industry Influence; The Procrustean
172 | 8074- | Feb. 6, | Dr. Donald R._| g0l e o ey
Part2] 8158 (2013 Maisch PhD Electromagnetic Radiation, Dr. Donald
Maisch PhD.; 2009 (Tab 172 Part 2)
Industry Influence; Illusion and
8159- | Sep. 29, . Escape: The Cell Phone Disease
173 8167 12016 Kevin Mottus Quagmire. Dr. George L. Carlo PhD.,
JD.; 2008
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Industry Influence; Quote of Prof.
8168- | Nov. 18, . Henry Lai PhD from NY Times
174 8169 2013 Kevin Mottus Article about Percent of Negative
Studies Funded By Industry; 2013
Industry Influence; Warning: Your
8170- | Nov 18, : Cell Phone May Be Hazardous to
175 8177 12013 Kevin Mottus Your Health. Christopher Ketcham,
GQ; 2010
8178- |Sep. 3, | Monnie Industry In'ﬂuence;.Radle.ltlon .
176 2132 |2013 Ramsell Protection in Conflict With Science;
ams Dr. Franz Adlkofer PhD.; 2011
Office of
177 8183- | Mar. 21, | Engineering US Agencies; Letter from the FCC’s
8184 12019 and OET Dept. to Dr. Shuren of the FDA
Technology
Center for
178 8185- | Apr. 30, | Devices and US Agencies; Letter from Dr. Shuren
8188 12019 Radiological | of the FDA to the FCC’s OET Dept.
Health
Grassroots US Agencies - Radiation Sickness;
179 8189- | Sep. 24, | Environmental | US Access Board Acknowledgement
8279 (2013 Education, of Radiation Sickness
Inc. (Electromagnetic Sensitivities); 2002
US Agencies - Radiation Sickness;
Grassroots National Institute of Building
180 8280- | Sep. 24, | Environmental E;lei?gism(gllglsgj Ith I.ndoor
8377 |2013 | Education, v - Quality;
Inc Recommendations for
' Accommodation for Electromagnetic
Sensitivity; 2005
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US Agencies; US Department of
8378- [ Sep. 29, : Interior, Letter of the Director of
181 8386 12016 Kevin Mottus Office of Environmental Policy and
Compliance; 2014
8387- | Mar. 4, Sugan US Agencies; Department of the
182 2407 |2013 Brinchman, Army, Confidential Legal
CEP Correspondence, Dec. 13, 2006
240%- | Sep. 2 US Agencies; US Environmental
183 411 |2 OP1)3 > | Kevin Mottus | Protection Agency (EPA) Letter to
EMR Network; Jul. 6, 2002
8412 | Tul. 7, Environmental US Agencies; EPA Letter to the FCC,
184 2424 12016 Health Trust Comments on FCC 93-142
Environmental Effects of RF; 1993
US Agencies; US Naval Medical
Research Institute. Bibliography of
185 | 8425- |Jul. 7, Environmental ?%)f(f)‘?cet(si”]? ;(Ll((i)%(lzianliillllenomena
Part 118505 {2016 Health Trust Manifestations Attributed to
Microwave and Radio-frequency
Radiation; 1971 (Tab 185 Part 1)
VOLUME 22 — Tabs 185 Part 2 - 238
US Agencies; US Naval Medical
Research Institute. Bibliography of
185 | 8506- |Jul. 7, Environmental E‘{%)f?iicsl,,])g ;(;lg%(l:iaﬂifienomena
Part2 | 8531 12016 Health Trust Manifestations Attributed to
Microwave and Radio-frequency
Radiation; 1971 (Tab 185 Part 2)
U.S. :
186 8532- | Jul. 12, Department of US Agencies; US Department of
8636 12015 La‘sor Labor Comment
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Radiation Sickness; Exemption for
8537- | Sep. 29, . Fire stations, California Assembly
871 §539 |2016 | KevinMottus | i No. 57 (2015), codified at Cal.
Gov. Code 65964.1
138 8540- |Sep. 3, | SusanD. Radiation Sickness - Firefighters;
8546 (2013 Foster, MSW | Susan Foster Comments
sy | 350 |12, ovironmenar | Fadaion Sk ot
8626 12016 Health Trust Blythe: 2014
Radiation Sickness; Reliable disease
biomarkers characterizing and
Joel M identifying electrohypersensitivity
8627- | Sep. 16, s and multiple chemical sensitivity as
190 Moskowitz . :
8628 12019 two etiopathogenic aspects of a
PhD. ) ) :
unique pathological disorder. Rev
Environ Health. (Prof. Belpomme et
al); 2015
Radiation Sickness; Electromagnetic
8629- | Sep.3, : hypersensitivity: evidence for a novel
191 8637 12013 Kevin Mottus neurological syndrome. Int J
Neurosci. (McCarty et al); 2011
192 8638- | Nov. 18, | Toril H. Jelter I;gﬁll?t}(;ﬁesrlﬁgeS(sl)-eg[}ilélfégn; Dr.
8641 |[2013 MD '
Comments
193 8642- |Jul. 13, | Deborah Radiation Sickness, Deborah Kopald
8659 12016 Kopald Comments
8660- | Sep. 30, Radiation Sickness - Children; Dr.
194 8662 |2016 Ann Lee MD Ann Lee MD. (Petitioner) Comments
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2663- | Sen. 3 Radiation Sickness; Health Effects of
195 2681 20?5 " | Paul Dart MD. | Microwave Radio Exposures. Dr.
Paul Dart MD.(Petitioner) Comments
196 8682- | Sep. 4, | Erica M. Radiation Sickness; Dr. Erica Elliott
8683 [2013 Elliott MD. Comments
Dr. Joel M. Radiation Sickness;
197 %67%;_ 5811)'916’ Moskowitz Electrohypersensitivity Abstracts;
PhD. 2017
Radiation Sickness; Could Myelin
Damage from Radiofrequency
Electromagnetic Field Exposure Help
198 8735- |Jul. 11, | Environmental | Explain the Functional Impairment
8747 2016 Health Trust | Electrohypersensitivity? A Review of
the Evidence. Journal of Toxicology
and Environmental Health.
(Redmayne and Johansson); 2014
Radiation Sickness; No Safe Place -
shattered lives, healthcare set to crash
199 %77‘;83_ ;1(1)11 61 L Kate Kheel — you can’t fix this fast enough;
Letter to a Mayor, Olga Sheean, Jun.
15,2016
200 8774- | Aug. 26, | Sarah Jane Radiation Sickness; Sarah Jane Berd
8778 (2013 Berd Comments
201 8779- |Feb. 4, | Cynthia S Radiation Sickness; Cynthia S.
8782 12013 Larson Larson Comments
8783- | Oct. 3, . Radiation Sickness; Josh Fisher
2021 9784 [2016  [TOSHFIShEr o ments
8785- [ Oct. 3, Radiation Sickness; Paul Stanley
203 8787 2016 Paul Stanley (Petitioner) Comments
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204 8788- | Nov. 25, | Lynnell Radiation Sickness; Lynnell Rosser
8789 (2013 Rosser Letter
8790- | Sep.12, Radiation Sickness; Charyl Zehfus
205 8796 12013 Charyl Zehtus Reply Comments
8797- | Sep. 4, ) Radiation Sickness; Annie Starr
2061 gg00 [2013 | AMMIES@T ) o niments
8801- | Sep. 3, Radiation Sickness; Rob Bland
2071 8802 |2013  |RebBland 1 0 ments
208 8803- | Sep. 3, | Nancy Rose Radiation Sickness; Nancy Rose
8805 [2013 Gerler Gerler Comments
209 8806- |Feb. 5, | Monnie Radiation Sickness; Monnie Ramsell
8811 12013 Ramsell Comments
210 8812- | Sep. 3 Miriam D. Radiation Sickness; Miriam D. Weber
8815 12013 Weber Comments
8816- | Sep. 3 : Radiation Sickness; Junghie Elky
2111 gg18 |2013  [TumeMe ERY 1 oo mments
212 8819- | Aug. 30, | Catherine Radiation Sickness; ADA/FHA
8832 [2013 Kleiber Catherine Kleiber Comments
213 8833- |Sep.3, | Amanda & Radiation Sickness; Amanda & Ryan
8837 12013 Ryan Rose Rose Comments
214 8838- | Sep. 3, |Cindy Radiation Sickness; Cindy Bowman
8842 12013 Bowman Comments
8843- | Sep. 3, ) Radiation Sickness; Sue Martin
2151 ggaq [2013 | SueMartin o iments
8845- | Sep. 3, . Radiation Sickness; Richard Gaul
216 1 "gg46 |2013 | Richard Gaul 0 ents
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8847- [Sep. 4 Radiation Sickness; Karen Strode
2171 ggag 2013 | KarenStrode | -0 ments
218 8849- [Sep. 3, |Jaime Radiation Sickness; Jaime

8850 [2013 Schunkewitz | Schunkewitz Comments

8851- |Aug. 13, ], . Radiation Sickness; Linda Bruce
219 1 ggsa 2013 | LindaBruce | ments
290 8855- | Feb. 19, | Louise Kiehl | Radiation Sickness; Louise Kiehl

8858 2013 Stanphill Stanphill Reply Comments

8859- [ Feb. 7, : Radiation Sickness; Diana LeRoss
221 | 862 |2013 | PranaleRoss | o ents, Feb. 7, 2013

8863- [Jun. 17, Radiation Sickness; Marc Sanzotta
222 | 8866 |2013 | MareSanzota | oo ents
273 8867- | Aug.11, | Barbara A. Radiation Sickness; Barbara A.

8868 2016 Savoie Savoie Comments

8869- |Jul. 13, Radiation Sickness; R. Kay Clark
224 | gggs |2016 | R-KayClak e ments
295 8886- |Sep. 3, | Steve & Radiation Sickness; Steve & Juleen

8887 (2013 Juleen Ross Ross Comments

8888- | Sep. 3, : Radiation Sickness; Kathy Ging
226 | g9y |2013 |KathyGing o ments
297 8893- | Sep. 3, |Jeraldine Radiation Sickness; Jeraldine

8895 (2013 Peterson-Mark | Peterson-Mark Comments

8896- | Sep. 3, Radiation Sickness; Edward G.
228 | 8900 |2013  |[FIward G oo mments

8901- | Sep. 4, .| Radiation Sickness; D. Yourovski
229 | 8903 |2013 | P-Yourovski | ¢ iments
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730 8904- |Sep. 3, |EllenK. Radiation Sickness; Ellen K. Marks
8907 (2013 Marks Comments
731 8908- [Sep. 3, |Melolldy Radiation Sickness; Melody Graves
8911 [2013 Graves Comments
232 8912- |Sep. 3, | Bernadette Radiation Sickness; Bernadette
8913 12013 Johnston Johnston Comments
233 8914- | Sep. 3, | Shane Radiation Sickness; Shane Gregory
8916 12013 Gregory Comments
8917- | Sep. 3, Radiation Sickness; Layna Berman
234 | go18 |2013 |LAymaBermani e o ents
35 8919- |Sep. 3, |Linda Radiation Sickness; Linda Giannoni
8922 (2013 Giannoni Comments
8923- | Sep. 3, : Radiation Sickness; Jennifer Page
236 | gops 2013 | JemmiferPage | ents
8926- | Sep. 3, . Radiation Sickness; Jackie Seward
237 | gong |2013 | JackieSeward | ents
738 8929- |Sep. 3, | Elizabeth Radiation Sickness; Elizabeth
8931 |[2013 Feudale Feudale Comments
VOLUME 23 — Tabs 239-315
8932- | Sep. 3, Radiation Sickness;
239 8933 [2013 Brent Dalton Brent Dalton Comments
240 8934- |Sep. 3, | Elizabeth Radiation Sickness; Elizabeth Barris
8937 12013 Barris (Petitioner) Comments
8938- | Sep. 3, Radiation Sickness;
241 8940 12013 Olemara Olemara Comments
8941- | Aug. 14, . . Radiation Sickness;
292 | go43 2013 | Melissa White | 'y 1 sa White Comments
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8944- | Jun. 4, Radiation Sickness;
243 1 goa6 |2013 | CarolMoore | ool Moore Comments

8947- | Mar. 7, . Radiation Sickness; Michele Hertz
244 8952 (2013 Michele Hertz (Petitioner) Comments

8953- | Mar. 4, : Radiation Sickness; B.J. Arvin Reply
245 | 955 |2013 | BJ-Arvin Comments
246 8956- | Feb. 12, | Suzanne D. Radiation Sickness; Suzanne D.

8959 (2013 Morris Morris Comments

8960- [ Feb. 7, Radiation Sickness;
247 8962 12013 Tom Creed Tom Creed Comments

8963- | Feb. 6, : ) Radiation Sickness;
243 8967 12013 Julie Ostoich Julie Ostoich Comments
249 8968- | Feb. 6, | Kathleen M. Radiation Sickness;

8981 12013 Sanchez Kathleen M. Sanchez Comments
250 8982- |Feb. 6, |John Edward | Radiation Sickness;

8985 (2013 Davie John Edward Davie Comments
751 8986- |Feb. 6, | AlisonL. Radiation Sickness;

8989 12013 Denning Alison L. Denning Comments
55y | 8990- [Feb. 6, E‘rlisr‘;‘?hman Radiation Sickness;

9012 (2013 CEP ’ Susan Brinchman Comments
253 9013- [Feb. 6, | Terilynn Radiation Sickness;

9016 |2013 Langsev Terilynn Langsev Comments
254 9017- | Feb. 6, |Beth Ann Radiation Sickness;

9020 (2013 Tomek Beth Ann Tomek Comments
755 9021- [Feb. 5, | Sandra Radiation Sickness;

9025 12013 Storwick Sandra Storwick Comments
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9026- | Feb. 5, Radiation Sickness;
256 9029 12013 Odessa Rae Odessa Rae Comments
257 9030- | Feb. 5, |Kenneth Radiation Sickness;
9033 2013 Linoski Kenneth Linoski Comments
258 9034- |Feb. 6, |Elissa Radiation Sickness;
9039 12013 Michaud Elissa Michaud Comments
9040- | Feb. 5, Radiation Sickness;
259 9043 |[2013 Ella Elman Ella Elman Comments
260 9044- | Feb. 5, | Andrew Radiation Sickness;
9047 2013 Swerling Andrew Swerling Comments
9048- | Feb. 5, ) ) Radiation Sickness;
261 9051 2013 Natalie Smith Natalie Smith Comments
9052- | Feb. 4, Radiation Sickness;
262 9055 |[2013 Mana Iluna Mana Iluna Comments
263 9056- | Feb. 4, |Jayne G. Radiation Sickness;
9059 2013 Cagle Jayne G. Cagle Comments
264 9060- |Feb. 4, | Mark Radiation Sickness;
9063 12013 Summerlin Mark Summerlin Comments
265 9064- |Feb. 4, |Lashanda Radiation Sickness;
9067 |2013 Summerlin Lashanda Summerlin Comments
9068- | Feb. 4, Radiation Sickness;
266 9071 |2013 Kath Mason Kath Mason Comments
9072- [Nov. 1, : . Radiation Sickness; Daniel Kleiber
267 | 9084 |2013 | Paniel Kleiber | p oty Comments
263 9085- | Sep.3, Susan Radiation Sickness;
9086 |2013 MacKay Susan MacKay Comments
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269 9087- | Mar. 4, | Theresa Radiation Sickness; Theresa
9091 |2013 McCarthy McCarthy Reply Comments
9092- |Jul. 11, Radiation Sickness;

270 9093 |2016  |FSMUPhY |1 'S Murphy Comments

271 9094- | Aug. 30, | Patricia B. Radiation Sickness;
9096 12013 Fisken Patricia B. Fisken Comments
9097- | Sep. 3, ) Radiation Sickness;

272 9098 12013 Linda Hart Linda Hart Comments
9099- | Aug. 19, Radiation Sickness;

273 | 9101 |2013  [ERemaud g Renaud Comments
9102- [Aug. 13, | ... : Radiation Sickness;

274 | 9108 |2013 | NicoleNevin |50 e Nevin Comments

275 9109- | Sep. 30, | Robert Radiation Sickness; Robert
9110 2016 VanEchaute VanEchaute Comments

276 9111- [Sep. 6, | Daniel Radiation Sickness;
9112 [2016 Berman Daniel Berman Comments

277 9113- | Sep.3, |Edna Radiation Sickness;
9116 2013 Willadsen Edna Willadsen Comments
9117- | Aug. 30, Radiation Sickness;

278 9118 2013 | SusanMolloy g n Molloy Comments

279 9119- |Sep. 3, | Kathleen Radiation Sickness; Kathleen
9120 12013 Christofferson | Christofferson Comments
9121- | Sep. 3, : Radiation Sickness;

280 | 910p [2013 | TuliJohnson  p 1y hnson Comments
9123- | Sep. 3, Radiation Sickness;

281 9124 12013 Annalee Lake Annalee Lake Comments

-XXX1X-
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9125- | Aug. 22, Radiation Sickness;
282 9126 12013 Alan Marks Alan Marks Comments
233 9127- |Jun. 10, | Peggy Radiation Sickness;
9128 2013 McDonald Peggy McDonald Comments
9129- | Feb. 26, Radiation Sickness; Mark Zehfus
284 9131 |2013 Mark Zehfus Reply Comments
735 9132- |Feb. 6, [ Jennifer Radiation Sickness; Jennifer Zmarzlik
9137 12013 Zmarzlik Comments
136 9138- |Feb. 6, | Catherine E. Radiation Sickness;
9142 2013 Ryan Catherine E. Ryan Comments
9143- | Feb. 6, Radiation Sickness;
287 1 9148 [2013  [M-Meade 11 Meade Comments
738 9149- [Sep. 3, | Arthur Radiation Sickness;
9150 |2013 Firstenberg Arthur Firstenberg Comments
739 9151- |Mar. 5, |Jeromy Radiation Sickness; Jeromy Johnson
9152 12013 Johnson Reply Comments
290 9153- [ Sep. 26, | Jeanne Radiation Sickness;
9154 (2016 Insenstein Jeanne Insenstein Comments
9155- | Nov. 18, Radiation Sickness; Angela Flynn
291 9159 2013 Angela Flynn Reply Comments
292 9160- |Sep. 4, | Kathryn K. Radiation Sickness;
9162 |2013 Wesson Kathryn K. Wesson Comments
293 9163- [Sep. 3, [ Diane St. Radiation Sickness;
9165 12013 James Diane St. James Comments
294 9166- | Sep. 3, | Christine Radiation Sickness;
9168 12013 Hoch Christine Hoch Comments
9169- | Sep. 3, : Radiation Sickness;
295 9180 |2013 Arlene Ring Arlene Ring Comments
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296 9181- [Sep. 3, | Victoria Radiation Sickness;
9182 12013 Jewett Victoria Jewett Comments
297 9183- | Sep. 3, | Michael J. Radiation Sickness;
9185 |2013 Hazard Michael J. Hazard Comments
298 9186- | Aug. 30, | Melinda Radiation Sickness;
9187 12013 Wilson Melinda Wilson Comments
9188- | Aug. 30, . Radiation Sickness;
299 9191 (2013 Maggi Garloff Maggi Garloff Comments
9192- | Sep. 3, : Radiation Sickness & ADA/FHA;
300 9199 2013 Holly Manion Holly Manion Comments
9200- |Aug. 22, Radiation Sickness;
301 9203 12013 James Baker James Baker Comments
Radiation Sickness; Deborah Cooney,
Verified Complaint, Cooney v.
300 9204- | Jul. 19, | Deborah California Public Utilities
9254 12013 Cooney Commission et al, No. 12-cv-06466-
CW, U.S.D.C. N.D. Cal. (Dec 17,
2012)
303 9255- [Jun. 13, | Mardel Radiation Sickness;
9258 12013 DeBuhr Mardel DeBuhr Comments
304 9259- |Jun. 10, | Richard Radiation Sickness;
9260 |[2013 Wolfson Richard Wolfson Comments
305 9261- |Mar. 7, |JamesE. Radiation Sickness; James E. Peden
9264 2013 Peden Reply Comments
9265- |Mar. 5, . Radiation Sickness;
306 9266 |2013 Carl Hilliard Carl Hilliard Comments
9267- | Mar. 4, . Radiation Sickness;
307 9268 12013 Lisa Horn Lisa Horn Comments
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308 9269- | Feb. 27, | Alexandra Radiation Sickness; Alexandra Ansell
9274 12013 Ansell Reply Comments
309 9275- | Feb. 25, | Patricia A. Radiation Sickness; Patricia A.
9278 2013 Ormsby Ormsby Reply Comments
310 9279- | Feb. 14, | Annette Radiation Sickness; Annette Jewell-
9282 2013 Jewell-Ceder | Ceder Reply Comments
9283- | Feb. 6, ) Radiation Sickness;
311 9286 2013 Max Feingold Max Feingold Comments
Annallys _ :
312 9287- | Feb. 6, Goodwin Radiation Sickness; Annallys
9300 |[2013 00CwIn- Goodwin-Landher Comments
Landher
9301- |Feb. 4, Radiation Sickness;
313 9316 12013 Rebecca Morr Rebecca Morr Comments
314 9317- |Feb. 5, Josh Finle Radiation Sickness; Alexandra Ansell
9320 [2013 Y | Reply Comments
315 9321- |Feb. 5, |DonnalL. Radiation Sickness;
9331 (2013 Bervinchak Donna L. Bervinchak Comments
VOLUME 24 — Tabs 316-377
316 9332- | Feb. 5, | Catherine Radiation Sickness;
9334 2013 Morgan Catherine Morgan Comments
9335- | Feb. 5, ) Radiation Sickness;
317 9338 2013 Angelica Rose Angelica Rose Comments
318 9339- |Feb. 5, |Brianl. Radiation Sickness;
9341 12013 Bender Brian J. Bender Comments
319 9342- (Jul. 11, | Maggie Radiation Sickness;
9343 12016 Connolly Maggie Connolly Comments
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320 9344- [Sep. 3, | Gregory Radiation Sickness;
9345 2013 Temmer Gregory Temmer Comments
391 9346- |Sep. 3, | Bernice Radiation Sickness;
9347 12013 Nathanson Bernice Nathanson Comments
379 9348- | Sep. 3, | Terry Radiation Sickness;
9350 12013 Losansky Terry Losansky Comments
9351- | Sep. 3, Radiation Sickness;
323 9352 12013 Ronald Jorstad Ronald Jorstad Comments
9353- | Jul. 8, ) Radiation Sickness;
324 9354 12013 Liz Menkes Liz Menkes Comments
9355- | Sep. 3, R Radiation Sickness;
325 9356 (2013 Katie Mickey Katie Mickey Comments
9357- | Sep. 3, Radiation Sickness;
326 9360 2013 Karen Nold Karen Nold Comments
377 9361- | Jul. 8, David DeBus, | Radiation Sickness;
9362 (2013 PhD. David DeBus, Ph.D. Comments
9363- | Jun. 20, . Radiation Sickness;
328 | 9365 |2013 [ famie Lehman | b e T ehman Comments
329 9366- |Jun. 12, | Jane van Radiation Sickness;
9367 2013 Tamelen Jane van Tamelen Comments
330 9368- [Jun. 10, | Sebastian Radiation Sickness;
9379 (2013 Sanzotta Sebastian Sanzotta Comments
331 9380- |Mar. 7, | Taale Laafi Radiation Sickness; Taale Laafi
9383 2013 Rosellini Rosellini Reply Comments
332 9384- |Mar. 7, | RobertE. Radiation Sickness; Robert E. Peden
9387 (2013 Peden Reply Comments
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333 9388- [Mar. 7, | Marilyn L. Radiation Sickness; Marilyn L. Peden
9391 |2013 Peden Reply Comments

334 9392- | Mar. 5, | Doreen Radiation Sickness; Doreen Almeida
9393 12013 Almeida Reply Comments
9394- |Mar. 5, . Radiation Sickness;

333 9395 12013 Oriannah Paul Oriannah Paul Comments
9396- | Sep. 3, Radiation Sickness;

336 9397 12013 Heather Lane Heather Lane Comments
0398- | Aug. 15, : Radiation Sickness;

337 9399 2013 John Grieco John Grieco Comments
9400- |Sep. 29, |, . Radiation Sickness & ADA/FHA;

338 9401 2016 Linda Kurtz Linda Kurtz Comments

339 9402- |Feb. 5, | Lisa Drodt- Radiation Sickness & ADA/FHA;
9406 |2013 Hemmele Lisa Drodt-Hemmele Comments

340 9407- | Aug. 26, | Robert S Radiation Sickness & ADA/FHA;
9409 12013 Weinhold Robert S Weinhold Comments
9410- |Jul. 12, : Radiation Sickness & ADA/FHA;

341 9411 (2016 Dianne Black Dianne Black Comments

349 9412- [Jul. 13, | Derek C. Radiation Sickness & ADA/FHA;
9415 12016 Bishop Derek C. Bishop Comments
9416- | Aug. 21, Radiation Sickness & ADA/FHA;

33 | 9435 |2013 | Dteven Magee | g ven Magee Comments

344 9436- | Sep. 3, | Melissa Radiation Sickness & ADA/FHA;
9437 2013 Chalmers Melissa Chalmers Comments
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345 9438- | Aug. 30, Garril Pace Radiation Sickness & ADA/FHA;
9440 |[2013 & Garril Page Comments

346 9441- |Sep. 5, |Laddie W. Radiation Sickness & ADA/FHA;
9444 12013 Lawings Laddie W. Lawings Comments

347 9445- | Sep. 4, Fern Damour Radiation Sickness & ADA/FHA;
9446 |2018 b Fern Damour Comments

348 9447- | Aug. 28, | Rebecca Radiation Sickness & ADA/FHA;
9449 12013 Rundquist Rebecca Rundquist Comments

349 9450- |Sep. 3, |JoAnn Radiation Sickness & ADA/FHA;
9451 12013 Gladson JoAnn Gladson Comments

350 9452- |Jul. 13, | Jonathan Radiation Sickness & ADA/FHA;
9453 12016 Mirin Jonathan Mirin Comments
9454- |Jul. 12, ) Radiation Sickness & ADA/FHA;

351 9455 12016 Mary Adkins Mary Adkins Comments

352 9456- | Sep. 3, Ian Greenber Radiation Sickness & ADA/FHA; Ian
9458 12013 & Greenberg Comments

353 9459- | Sep. 3, Helen Sears Radiation Sickness & ADA/FHA;
9462 2013 Helen Sears Comments

354 9463- |Mar. 4, Janet Johnson Radiation Sickness & ADA/FHA;
9464 |2013 Janet Johnson Comments

355 9465- | Aug. 20, | Mr. and Mrs. | Radiation Sickness & ADA/FHA;
9467 |2013 Gammone Mr. and Mrs. Gammone Comments

356 9468- | Sep. 10, | Shelley Radiation Sickness - Disability;
9475 12013 Masters Shelley Masters Comments

-x1v-
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9476- | Sen. 12 Tara Schell & | Radiation Sickness; Disability; Tara
357 P- 1% | Kathleen Schell & Kathleen Bowman
9479 (2016
Bowman Comments
9480- | Feb. 6, .. Radiation Sickness; Disability;
358 9481 |[2013 Patricia Burke Patricia Burke Comments
359 9482- | Aug. 19, | Deirdre Radiation Sickness; Disability;
9484 (2013 Mazzetto Deirdre Mazzetto Comments
360 9485- |Mar. 5, |Jim and Jana | Radiation Sickness; Disability; Jim
9486 |2013 May and Jana May Comments
9487- |Jun. 10, . Radiation Sickness; Disability; Lisa
361 | 9498 2013 | Lisa M. Stakes |y o kes Comments
362 9489- | Sep. 3, | Veronica Radiation Sickness; Disability;
9490 12013 Zrnchik Veronica Zrnchik Comments
9491- | Sep. 12, Radiation Sickness; Disability; J.A.
363 | 9403 |2013 | TA-Wood | \yi0d Comments
9494- | Jul. 3, Radiation Sickness; Disability; Sherry
364 9495 12016 Sherry Lamb Lamb Comments
365 9496- | Aug. 28, | April Radiation Sickness; Disability; April
9500 |2013 Rundquist Rundquist Comments
366 9501- [Jul. 21, | Charlene Radiation Sickness; Disability;
9502 |2016 Bontrager Charlene Bontrager Comments
367 9503- [Jun. 19, | Michelle Radiation Sickness; Disability;
9506 |2013 Miller Michelle Miller Comments

-x1vi-



USCA Case #20-1025

Document #1869749

Filed: 11/04/2020

INDEX TO DEFERRED APPENDIX

368 9507- |Sep. 3, |[JamesC. Radiation Sickness; Disability; James
9514 12013 Barton C. Barton Comments
9515- | Sep. 3, : Radiation Sickness; Disability; Diane
369 | 9506 |2013 | PianeSchou fq i Comments
9527- |Jun. 24, ) : Radiation Sickness; Disability; Alison
370 9532 12013 Alison Price Price Comments
9533- | Sep. 10, : Radiation Sickness; Disability; Shari
371 9535 |2013 | ShariAnker | ker Comments
379 9536- | Aug. 30, | Paul Radiation Sickness; Disability; Paul
9538 |[2013 Vonharnish Vonharnish Comments
373 9539- | Aug. 26, | Heidi Radiation Sickness; Disability; Heidi
9548 12013 Lumpkin F. Lumpkin, Comments
374 9549- | Sep. 3, | Kaitlin Radiation Sickness; Disability;
9550 2013 Losansky Kaitlin Losansky Comments
376 9551- | Nov. 12, | Monise Radiation Sickness; Disability;
9556 |2012 Sheehan Monise Sheehan Testimonial
376 9557- |Mar. 1, | Ruthie Radiation Sickness; Disability; Ruthie
9558 |[2013 Glavinich Glavinich Comments
9559- | Sep. 3, . Radiation Sickness; Testimonials of
37T | o682 |2013 | BdFriedman g people; 2013
VOLUME 25 — Tabs 378-404
9683- | Sep. 3, : Radiation Sickness; Testimonials of
378 | 9771 |2013 | BdFriedman |poove People: 2013
9772- | Sep. 3, . Radiation Sickness; Testimonials of
379 | 9gs4 |2013 | BdFriedman o people: 2013

-xlvii-
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9355- | Sep. 28 Radiation Sickness; Testimonials of
380 9936 |2 01136 ” | Kevin Mottus | Twenty People, Collected by
StopSmartMeters; 2013
381 9937- | Sep. 3, | Amanda & Radiation Sickness: Doctor’s
9938 2013 Ryan Rose Diagnosis Letter for Peter Rose; 2010
380 9939- | Jun. 10, Steven Magee Radiation Sickness; Doctor’s
9940 |2013 & Diagnosis Letter for Steven Magee
9941- | Sep. 30, . European Manifesto in support of a
383 | 9064 [2016 | PatriciaBurke | b pean Citizens® Initiative (ECI)
9965- | Jul. 7. Environmental ADA/FHA; Verified Complaint, G v.
384 10012 | 2016 Health Trust Fay Sch., Inc., No. 15-CV-40116-
TSH (U.S.D.C. Mass. Aug. 12, 2015)
10013- | Aug. 13, . ADA/FHA; Orggmzatlons; American
385 10015 | 2013 John Puccetti | Academy of Environmental
Medicine, Letter to the FCC
386 10016- | Feb. 5, | Rachel ADA/FHA; Rachel Nummer
10018 12013 Nummer Comments
oy [10015 (1.5, [ Batar | ABAEIL Sty Collrmans o
10023 {2013 | Schnier a WITeE SOIHON 1o Shart MCters
Comments
ADA/FHA; Opening Brief of
10024- | Feb. 5. | Barbara Southem Californians for Wired
388 10057- 12013 Schnier Solutions to Smart Meters,
Application 11-03-014 (July 19,
2012)
339 10058- | Sep. 2, | Barbara Li ADA/FHA; Barbara Li Santi
10066 [2013 Santi Comments
10067- | Oct. 22, : ADA/FHA; Kit T. Weaver, Reply
399 110077 |2013 [ Kt T Weaver | ments
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391 10078- | Mar. 3, | Sandra ADA/FHA; Sandra Schmidt Reply
10086 2013 Schmidt Comments
392 10087- | Feb. 11, | Antoinette ADA/FHA; Antoinette Stein
10099 12013 Stein Comments
393 10100- | Feb. 5, | David ADA/FHA; David Morrison
10103 |2013 Morrison Comments
10104- | Apr. 16, ) )
394 10107 2014 MK Hickox MK Hickox Reply Comments
395 10108- | Sep. 3, | Annemarie ADA/FHA; Annemarie Weibel
10009 {2013 Weibel Comments
396 10110 -| Sep. 3, | Omer Abid, Individual Rights; Dr. Omer Abid
10117 12013 MD, MPH MD. MPH Comments
397 10118-|Sep. 2, |John A. Individual Rights; John & Pauline
10120 {2013 Holeton Holeton Comments
QGrassroots
10121- | Sep. 2, Env1ropmental Individual Rights; Nancy Naylor
398 Education,
10129 12013 Comments
Inc. o/b/o
Nancy Naylor
399 10130- | Sep. 2, | Deborah M. Individual Rights; Deborah M. Rubin
10143 12013 Rubin Comments
10,144-] Sep. 2, : Individual Rights; Kevin Mottus
400110149 |2013 | KevinMottus | - o ments
401 10150 -| Aug. 30, | Alexandra Individual Rights; Alexandra Ansell
10157 12013 Ansell Comments
10158- | Aug. 25, . Individual Rights; Steen Hviid
402 110161 |2013 | SteenHvild |- ents
10162- | Aug. 21, Individual Rights; Molly Hauck
403 10165 |2013 | Molly Hauek o ents

-xlix-
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404 10166- [ Feb. 5, | Olle Individual Rights; Prof. Olle
10171 12013 Johansson Johansson PhD., Comments
VOLUME 26 — Tabs 405-443
405 10172- | Mar. 4, E’;ﬁﬂ;ﬂd Individual Rights; R. Paul and
10174 12013 Kathleen Sundmark Reply Comments
Sundmark
406 10175- [ Feb. 5, [ Cynthia Individual Rights & ADA;
10180 [2013 Edwards Cynthia Edwards Comments
407 10181-|Feb. 4, |Diana Individual Rights; Diana Ostermann
10185 {2013 Ostermann Comments
10186- | Jul. 13, . Individual Rights; Chris Nubbe
408 110193 2016 | SIS NUObE ) o ments
10194- | Nov. 17, . Individual Rights & ADA; Katie
409 110201 [2013 [ RaueSImger o er Comments
10202- | Aug. 21, ' Ind1v1dual Rights; BC Human Rights
410 10203 (2013 John Puccetti | Tribunal approves smart meter class
action, Citizens for Safe Technology
10204- | Sep. 30, | Catherine Individual nghts; Wireless '
411 ) Technology Violates Human Rights,
10207 2016 Kleiber : )
Catherine Kleiber
412 10208- | Oct. 28, | Kate Reese Individual Rights; Kate Reese Hurd
10212 {2013 Hurd Comments
Individual Rights; Wireless
““Revolution” Must Be Supported by
413 11%221134- gglf'go’ Patricia Burke | Scientific Proof of Safety for Human
Health and the Environment,
Patricia Burke
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414

10215-
10216

Sep. 3,
2013

Ed Friedman

Individual Rights; Transcript of
Hearing, Vol. 10, Application 11-03-
014, Application of Pacific Gas and
Electric Company for Approval of
Modifications to its SmartMeter™
Program and Increased Revenue
Requirements to Recover the Costs of
the Modifications, California Public
Utilities Commission; Dec. 20, 2012

415

10235-
10248

Dec. 1,
2013

Julienne
Battalia

Individual Rights; Letter of
Complaint and Appeal, and Notice of
Liability Regarding ‘Smart Meter’
and Wireless Networks, Julienne
Battalia, Washington State

416

10249-
10270

Jul. 7,
2016

Environmental
Health Trust

Precautionary Principle; Mobile
Phone Infrastructure Regulation in
Europe: Scientific Challenges and
Human Rights Protection, Professor
Susan Perry, (international human
rights law) Professor Claudia Roda
(Impacts of digital technology on
human behavior and social structure)

417

10271-
10275

Jul. 11,
2016

Environmental
Health Trust

Precautionary Principle; Wi-Fi -
Children; Saying Good-Bye to WiFi
A Waldorf School Takes a
Precautionary Step, Dr. Ronald E.
Koetzsch PhD.
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Precautionary Principle; Wireless
Devices, Standards, and Microwave
418 10276~ | Jul. 7, Environmental | Radiation in the Education
10290 [2016 Health Trust | Environment, Dr. Gary Brown, Ed.D.
(Instructional Technologies and
Distance Education)
419 10291- [ Nov. 18, | Richard H. Precautionary Principle; Dr. Richard
10294 12013 Conrad, Ph.D. | H. Conrad Reply Comments
Precautionary Principle; Smart
Meters-Firefighters; Letter from
420 11%23%1- 5811)53, Holly Manion | Susan Foster to San Diego Gas &
Electric, California Public Utilities
Commission; Nov. 8, 2011
Precautionary Principle; Letter to the
11 10305- | Jul. 7, Environmental | Montgomery County Board of
10348 |2016 Health Trust Education Members, Theodora
Scarato
10349- | Oct. 30, . : Precautionary Principle; Diane
422 110352 |2013 | Plane Hickey | pi ey Comments
423 10353- [ Sep. 3, | Monnie Precautionary Principle; Monnie
10356 2013 Ramsell Ramsell Comments
10357- | Aug. 29, . Precautionary Principle; Kevin Kunze
424 1 10400 |2013 [ RevinKunze | oo ments
475 10410- | Feb. 6, | Clara De La Precautionary Principle; Clara de La
10429 {2013 Torre Torre Comments
426 10430- | Sep. 30, | Center for Precautionary Principle; Center for
10431 2016 Safer Wireless | Safer Wireless Comments

-lii-
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Precautionary Principle; Possible
Hazards of Cell Phones and Towers,
427 10432- | Sep. 27, | Gary C. Wi-Fi, Smart Meters, and Wireless
10440 |2016 Vesperman Computers, Printers, Laptops, Mice,
Keyboards, and Routers Book Three,
Gary Vesperman Comments
498 10441- | Jul. 11, | Cecelia Precautionary Principle; Cecelia
10443 (2016 Doucette Doucette Comments
479 10444- | Aug. 31, | Chuck Precautionary Principle; Chuck
10446 [2016 Matzker Matzker Comments
Precautionary Principle; Dr. Diane
430 11%14670- 5811)53, Diane Schou | Schou PhD, Dr. Bert Schou, PhD.,
Comments (letter sent to FCC’s OET)
431 10461- | Sep. 3, | Evelyn Precautionary Principle; Evelyn
10465 {2013 Savarin Savarin Comments
10466- | Jun. 19, : Precautionary Principle; Jamie
432 10468 |2013 Jamie Lehman Lehman, Comments
433 10469- |Mar. 7, | Marlene Precautionary Principle; Marlene
10470 12013 Brenhouse Brenhouse, Comments
10471- [ Jul. 11, : Precautionary Principle; Lynn Beiber
434 1 10474 | 2016 [Ty Beber 1 o ments
10475- | Sep. 2, . Precautionary Principle; Kevin
435110480 [2013 | KRevinMottus |y s Comments
10490- | Jul.13, Precautionary Principle;
436 10491 [2016 Mary Paul Mary Paul, Comments
437 10492- [ Jul. 11, | Stephanie Precautionary Principle; Stephanie
10493 2016 McCarter McCarter Comments
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10494- | Feb. 4, Precautionary Principle; Rebecca
438 | 10496 |2013 | RebeccaMoIT |y Comments

10497- | Feb. 3, Precautionary Principle; Nancy Baer
439 110505 |2013 [ Namey Baer 1 oo mments

10506- | Sep. 2, Precautionary Principle; Holly
440 10507 12013 Holly LeGros LeGros Comments

10508- | Aug. 18, . Precautionary Principle; Loe Griffith
41110500 2013 | Bee Gt o ments
440 10510- | Nov. 18, | EMR Policy | EMR Policy Institute Reply

10555 12013 Institute Comments

10566- | Sep. 3,
443 10572 2013 Leslee Cooper | Leslee Cooper Comments
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damage. CONCLUSIONS: DNA damage induced by 1.8 GHz radiofrequency field for 2 h,
which was mainly SSBs, may be associated with the increased ROS production.
Electromagnetic noise could block RF-induced ROS formation and DNA damage.

Yariktas M, Doner F, Ozguner F, Gokalp O, Dogru H, Delibas N. Nitric oxide level in
the nasal and sinus mucosa after exposure to electromagnetic field. Otolaryngol
Head Neck Surg. 132(5):713-716, 2005.

OBJECTIVE: The purpose of this study was to examine the changes in nitric oxide (NO)
level in the nasal and paranasal sinus mucosa after exposure radiofrequency
electromagnetic fields (EMF). STUDY DESIGN AND SETTING: Thirty male Sprague-
Dawley rats were randomly grouped as follows: EMF group (group I; n, 10), EMF group in
which melatonin received (group Il; n, 10) and the control (sham operated) group (group
[1; n, 10). Groups | and Il were exposed to a 900 MHz. Oral melatonin was given in group
Il. Control rats (group 1l) were also placed in the tube as the exposure groups, but without
exposure to EMF. At the end of 2 weeks, the rats were sacrificed, and the nasal and
paranasal sinus mucosa dissected. NO was measured in nasal and paranasal mucosa.
RESULTS: The nasal and paranasal sinus mucosa NO levels of group | were significantly
higher than those of the control group (group 1lI) ( P < 0.05). However, there was no
statistically significant difference between group Il and the control group (group Ill)
regarding NO output ( P > 0.05). CONCLUSION: Exposure to EMF released by mobile
phones (900 MHz) increase NO levels in the sinus and nasal mucosa. SIGNIFICANCE:
Increased NO levels may act as a defense mechanism and presumably related to tissue
damage. In addition, melatonin may have beneficial effect to prevent these changes in
the mucosa.

Ye J, Yao K, Lu D, Wu R, Jiang H. Low power density microwave radiation induced
early changes in rabbit lens epithelial cells. Chin Med J (Engl) 114(12):1290-1294,
2001.

OBJECTIVE: To determine whether low power density microwave radiation can induce
irreversible changes in rabbit lens epithelial cells (LECs) and the mechanisms of the
changes. METHODS: One eye of each rabbit was exposed to 5 mW/cm2 or 10 mW/cm2
power density microwaves for 3 hours, while the contralateral eye served as a control.
Annexin V-propidium iodide (PI) two-color flow cytometry (FCM) was used to detect the
early changes in rabbit lens epithelial cells after radiation. RESULTS: Lots of rabbit LECs
were in the initial phase of apoptosis in the 5 mW/cm2 microwave radiation group. A large
number of cells became secondary necrotic cells, and severe damage could be found in
the group exposed to 10 mW/cm2 microwave radiation. CONCLUSION: Low power
densities of microwave radiation (5 mW/cm2 and 10 mW/cm2) can induce irreversible
damage to rabbit LECs. This may be the non-thermal effect of microwave radiation.

Ye J, Yao K, Zeng Q, Lu D. Changes in gap junctional intercellular communication
in rabbits lens epithelial cells induced by low power density microwave radiation.
Chin Med J (Engl) 115(12):1873-1876, 2002.

OBJECTIVE: To demonstrate the changes in gap junctional intercellular communication
(GJIC) mediated by low power density microwave radiation in rabbits lens epithelial cells
(LECs) and its mechanisms. METHODS: Rabbits' eyes were exposed to 5 mW/cm(2)

976

JA 01565



USCA Case #20-1025 Document #1869749 Filed: 11/04/2020  Page 57 of 455

and 10 mW/cm(2) power densities of microwave radiation for 3 hours. The fluorescence-
recovery-after-photobleaching (FRAP) method was used to determine the GJIC. The
localization and function of connexin 43 in LECs was detected by laser scanning confocal
microscopy. RESULTS: The GJIC of rabbits LECs was inhibited by microwave radiation
especially in the 10 mW/cm(2) irradiated samples. A decrease in connexin 43-positive
staining was seen in 5 mW/cm(2) x 3 h treated LECs. Intracellular space accumulation
and cytoplasmic internalization were clearly demonstrated in 10 mW/cm(2) group.
CONCLUSIONS: Low power densities microwave radiation (5 mW/cm(2) and 10
mW/cm(2)) induces damage to connexin 43 and inhibits the GJIC of rabbits LECs. These
changes result in an osmotic imbalance within the lens and induce early cataract. 5
mwW/cm(2) or 10 mW/cm(2) microwave radiation is cataractogenic.

Ye W, Wang F, Zhang W, Fang N, Zhao W, Wang J. Effect of Mobile Phone
Radiation on Cardiovascular Development of Chick Embryo. Anat Histol Embryol.
2015 Jul 14. doi: 10.1111/ahe.12188. [Epub ahead of print]

The biological effects on cardiovascular development of chicken embryos were examined
after radiation exposure using mobile phone (900 MHz; specific absorption rate™1.07
WI/kg) intermittently 3 h per day during incubation. Samples were selected by
morphological and histological methods. The results showed the rate of embryonic
mortality and cardiac deformity increased significantly in exposed group (P < 0.05). No
any histological pathological changes were observed on Day 5-7 (D5-D7) of incubation. A
higher distribution of lipid droplets was unexpectedly present in myocardial tissue from the
exposure groups on D10-D13. Soon afterwards, myofilament disruption, atrioventricular
valve focal necrosis, mitochondria vacuolization and atrial natriuretic peptide (ANP)
decrease appeared on D15-D21 of incubation. Comet assay data showed the haemocyte
mean tail in the exposed group was significantly larger than that of the control (P < 0.01).
The arterial vascular wall of exposed group was thicker (P < 0.05) than that of the control
on D13, which was reversed to normal in later stages. Our findings suggest that long-term
exposure of MPR may induce myocardium pathological changes, DNA damage and
increased mortality; however, there was little effect on vascular development.

Yee KC, Chou CK, Guy AW, Character of the effect of microwave on conduction
velocity of frog ventricular muscle. Bioelectromagnetics 15(6):555-561, 1994.

Thirty-two frog hearts were divided into four groups and placed individually in
temperature-controlled waveguides filled with Ringer's solution. The pacemaker was
removed, and stimulation was provided at 0.3 Hz by three carbon-loaded Teflon
electrodes located on the aorta and the ventricular muscle. Conduction velocity was
measured from the difference between two action potentials. One group served as
control; the three other groups were exposed for 2 h to pulsed 2,450 MHz microwave
fields (10 microseconds, 0.001 duty cycle, 16 Hz modulation) at specific absorption
rates (SARs) of 0.003, 2, and 6 W/kg, respectively. No significant difference in
conduction velocity was found between the control and the exposed groups.

Yeolekar ME, Sharma A. Use of mobile phones in ICU--why not ban? J Assoc
Physicians India. 52:311-313, 2004.
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Due to the rapid growth of mobile telecommunications it is predicted that by 2005 there
will be 1.6 billion mobile phone users worldwide. The usage of cellphones in Intensive
Care Units carries with it a high incidence of interference with a number of medical
devices like implantable defibrillators, cardioverters, pacemakers, monitors and other
important devices like ventilators. It is in this context that this article will throw a light on
complications of cellphones use in the Intensive Care Units and various strategies that
can be taken to restrict their use in the Intensive Care Units.

Yildirim MS, Yildirim A, Zamani AG, Okudan N. Effect of mobile phone station
on micronucleus frequency and chromosomal aberrations in human blood
cells. Genet Couns. 21(2):243-251, 2010.

The use of mobile telephones has rapidly increased worldwide as well as the number
of mobile phone base stations that lead to rise low level radiofrequency emissions
which may in turn have possible harm for human health. The national radiation
protection board has published the known effects of radio waves exposure on
humans living close to mobile phone base stations. However, several studies have
claimed that the base station has detrimental effects on different tissues. In this
study, we aimed to evaluate the effects of mobile phone base stations on the
micronucleus (MN) frequency and chromosomal aberrations on blood in people who
were living around mobile phone base stations and healthy controls. Frequency of
MN and chromosomal aberrations in study and control groups was 8.96 +/- 3.51 and
6.97 +/- 1.52 (p: 0.16); 0.36 +/- 0.31 and 0.75 +/- 0.61 (p: 0.07), respectively. Our
results show that there was not a significant difference of MN frequency and
chromosomal aberrations between the two study groups. The results claim that
cellular phones and their base stations do not produce important carcinogenic
changes.

Yilmaz F, Dasdag S, Akdag MZ, Kilinc N. Whole-body exposure of radiation emitted
from 900 MHz mobile phones does not seem to affect the levels of anti-apoptotic
bcl-2 protein. Electromagn Biol Med. 27(1):65-72, 2008.

The purpose of the present study was to investigate the anti-apoptotic bcl-2 protein in rat
brain and testes after whole-body exposure to radiation emitted from 900 MHz cellular
phones. Two groups (sham and experimental) of Sprague-Dawley rats of eight rats each
were used in the study. Exposure began approximately 10 min after transferring into the
exposure cages, a period of time when rats settled down to a prone position and selected
a fixed location inside the cage spontaneously. For the experimental group, the phones
were in the speech condition for 20 min per day for 1 month. The same procedure was
applied to the sham group rats, but the phones were turned off. Immunohistochemical
staining of bcl-2 was performed according to the standardized avidin-biotin complex
method. The results of this study showed that 20 min of the radiation emitted from 900
MHz cellular phones did not alter anti-apoptotic bcl-2 protein in the brain and testes of
rats. We speculate that bcl-2 may not be involved in the effects of radiation on the brain
and testes of rats.
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Yilmaz A, Yilmaz N, Serarslan Y, Aras M, Altas M, Ozgur T, Sefil F. The effects of
mobile phones on apoptosis in cerebral tissue: an experimental study on rats. Eur
Rev Med Pharmacol Sci. 18(7):992-1000, 2014.

INTRODUCTION: The concern about mobile phone effects is increasing as the number
of users increasing too. Different studies have different results, so this topic is still open to
discussion. Aim of this report was to investigate the effects of the mobile phones on the
Bcl-2 gene and p53 proteins in rat brains. MATERIALS AND METHODS: In the study
group of 10 rats; mobile phones that spread EMW at a frequency between 1900-2100
MHz and Specific Absorption Rate range between 0.005 W/kg and 0.288 W/kg (Dialing
mode), 0.004 W/kg and 0.029 W/kg (Calling mode) were attached to rat ears for
simulating usage in daily life for 7 times a day during 5 minutes (3 seconds dialing mode,
4 minutes and 47 seconds of calling mode) for a four week period. Sham group (n=10)
rats were only immobilized without EMW exposure. Another group of rats (h=10) were
counted as control without any application. immunohistopathological examination was
performed for p53 and Bcl-2 expression. RESULTS: Immunohistopathological
examinations revealed that the samples in the study group had more p53 and Bcl-2
positive stained cells and they were stained denser. In both evaluations, these differences
between the study and control group were found statistically significant (p < 0.003); In Bcl-
2 evaluation statistically significant difference was found between study and sham group
to (p < 0.005); however, the p53 evaluation between the study and the sham group did
not show any statistically significant difference (p > 0.005). CONCLUSIONS: Our results
showed that the electro-magnetic waves emitted by the mobile phones may have effect
on apoptosis. Besides, obtained data revealed that more realistic application of mobile
phones during experiments is more important as expected.

Yilmaz A, Tumkaya L, Akyildiz K, Kalkan Y, Bodur AF, Sargin F, Efe H, Uydu HA,
Yazici ZA. Lasting hepatotoxic effects of prenatal mobile phone exposure. J Matern
Fetal Neonatal Med. 30(11):1355-1359, 2017.

OBJECTIVE: In this study, the livers of rats born to mothers exposed to electromagnetic
field (EMF) were examined 60 days postpartum for biochemical and histopathological
changes. METHODS: Pregnant rats were exposed to radiation (900 MHz EMF, 24 h/day
for 20 days) using a digital signal generator by placing the device centrally under the
cage, which formed the study (EMF) group, while untreated matching rats served as
controls. Livers and blood were obtained from litters (seven males and seven females) of
both groups 60 days after birth, which were used for biochemical and histopathological
analyses. RESULTS: There was a significant increase in the levels of malondialdehyde
(MDA) (p <0.05) that was accompanied by a significant fall in glutathione (GSH) (p <0.01)
in the liver. The serum levels of alanine aminotransferase (ALT) and aspartate
aminotransferase (AST) were significantly increased (p < 0.05). Histopathologically, the
liver sections of the EMF group showed intense degeneration in hepatocytes with
cytoplasmic eosinophilic structures, pyknotic nuclei and fibrosis. CONCLUSION: We
demonstrate that the intrauterin harmful effects of EMF on the livers of rats persist into
adulthood.
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Yogesh S, Abha S, Priyanka S. Mobile usage and sleep patterns among medical
students. Indian J Physiol Pharmacol. 58(1):100-103, 2014.

Exposure of humans to radio frequency electromagnetic field (EMF) both during receiving
and transmitting the signals has amplified public and scientific debate about possible
adverse effects on human health. The study was designed with the objective of assessing
the extent of mobile phone use amongst medical students and finding correlation if any
between the hours of usage of mobile to sleep pattern and quality. hundred medical
students grouped as cases (nh = 57) (> 2 hours/day of mobile usage) and control (n = 43)
(= 2 hours/day of mobile usage) were examined for their sleep quality & pattern by
Pittsburg sleep Quality Index (PSQI). Differences between groups were examined with
the Mann Whitney "U" test for proportions (Quantitative values) and with Student't' test for
continuous variables. The association of variables was analyzed by Spearman Rank's
correlation. Probability was set at < 0.05 as significant. Sleep disturbance, latency and
day dysfunction was more in cases especially females. A significant association of hours
of usage and sleep indices were observed in both genders (males r = 0.25; p = 0.04,
females r = 0.31; p = 0.009). Evening usage of mobile phone in cases showed a
statistically significant negative association (-0.606; p = 0.042) with Sleep quality (higher
PSQI means sleep deprivation). Students using mobile for > 2 hours/day may cause
sleep deprivation and day sleepiness affecting cognitive and learning abilities of medical
students.

Yoon S, Choi JW, Lee E, Ahn H, Kim HS, Choi HD, Kim N. Mobile phone use and
risk of glioma: a case-control study in Korea for 2002-2007. Environ Health Toxicol.
2015 Dec 21. doi: 10.5620/eht.e2015015. [Epub ahead of print]
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Objectives: There has been a growing concern about the possible carcinogenic effects of
the electromagnetic radiofrequency fields emitted from mobile phones. The purpose of
this study was to investigate the association between mobile phone use and the
development of gliomas in Korea. Methods: Our study methods were based on the
International Interphone study that aimed to evaluate possible adverse effects of mobile
phone use. This study included 285 histologically-confirmed Korean patients 15-69 years
of age, with gliomas diagnosed between 2002 and 2007 in 9 hospitals. The 285
individually-matched controls were healthy individuals examined at the same hospitals for
medical check-ups. Unconditional logistic regression was used to calculate the adjusted
odds ratios (OR) and 95% confidence intervals (CIs) for use of mobile phones. Results:
For the entire group, there was no significant association between gliomas and regular
use of mobile phones, type of mobile phone, lifetime years of use, monthly service fee,
and the other exposure indices investigated. Analyses restricted to self-respondents
showed similar results. However, in case that the body side for usual mobile phone use
agreed with the location of a glioma (ipsilateral use) for all the respondents, the ORs
(95% Cis) for the lifetime years of use and cumulative hours of use were 1.25 (0.55-2.88)
and 1.77 (0.32-1.84), respectively. The contralateral users showed slightly lower risk than
the ipsilateral users. Conclusion: Our results do not support the hypothesis that the use of
mobile phones increases the risk of gliomas in Koreans; however, we found a non-
significant increase in risks among ipsilateral users. These findings warrant further
evaluation for glioma risks among long-term mobile phone users.

Yoshida Y, Seto T, Ohsu W, Hayashi S, Okazawa T, Nagase H, Yoshida M,
Nakamura H, [Endocrine mechanism of placental circulatory disturbances induced
by microwave in pregnant rats]. Nippon Sanka Fujinka Gakkai Zasshi 47(2):101-
108, 1995. [Article in Japanese]

Effects of microwaves on fetus and female genital organs remain to be elucidated. To
demonstrate the placental circulatory disturbances induced by microwaves and to
clarify the endocrine pathogenesis, placental blood flow and five endocrine indicators,
I.e., corticosterone (CS), estradiol (E2), progesterone (P), prostaglandin E2 (PGE2)
and prostaglandin F2 alpha (PGF2 alpha) were measured in rats exposed to whole-
body microwaves with an intensity of 10 mW/cm2 at a frequency of 2,450 MHz. The
placental blood flow at 45-90 min after exposure was significantly decreased in the
rats exposed to the microwaves. Placental blood flow at 15 and 30 min was
increased by pretreatment with intraperitoneal administration of angiotensin Il (All). In
contrast, no significant change in placental blood flow was recognized in the All
pretreated rats exposed to the microwaves. An increase in CS and a decrease in E2
were induced by the microwave exposure independent of pretreatment with All. P
was increased by microwave exposure in the rats without pretreatment with All.
PGE2 was not changed by the microwave exposure in the case of either
nonpretreatment or pretreatment with All. PGF2 alpha was increased by the
microwave exposure in the rats without pretreatment with All. The present results
indicate that excessive exposure to whole-body microwave disorders pregnancy in
terms of placental circulatory dysfunction. The data suggest the involvement of
endocrine mechanisms in the decrease in placental blood flow which is induced via a
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detrimental effect of microwaves on PGF2 alpha and on pituitary functions such as
general emotional stress.

Yu D, Shen Y, Kuster N, Fu Y, Chiang H. Effects of 900 MHz GSM Wireless
Communication Signals on DMBA-Induced Mammary Tumors in Rats. Radiat Res.
165(2):174-180, 2006.

The purpose of the study was to investigate whether exposure to 900 MHz GSM wireless
communication signals enhances mammary tumor development and growth induced by
low-dose DMBA. Five hundred female Sprague-Dawley rats were treated with a single
dose of 35 mg/kg DMBA and then divided into five groups in a blinded fashion: one cage
control group and four exposure groups, including three microwave exposure groups and
one sham exposure with specific absorption rates (SARS) of 4.0, 1.33, 0.44 and 0 W/kg,
respectively. Exposure started on the day after DMBA administration and lasted 4 h/day,
5 days/week for 26 weeks. Rats were weighed and palpated weekly for the presence of
tumors and were killed humanely at the end of the 26-week exposure period. All
mammary glands were examined histologically. There were no statistically significant
differences in body weight between sham- and GSM microwave-exposed groups. No
significant differences in overall mammary tumor incidence, latency to tumor onset, tumor
multiplicity, or tumor size were observed between microwave- and sham-exposed groups.
There was a tendency for reduction of mammary adenocarcinoma incidence in the lowest
microwave exposure group (0.44 W/ kg) compared with the sham-exposed group (P =
0.058). Additionally, a higher incidence of adenocarcinoma was noticed in the 4.0 W/kg
group from the 15th to 26th weeks, especially in the 19th week (P = 0.358 compared to
sham). However, neither tendency was statistically significant; thus this study does not
provide evidence that GSM microwave exposure promotes mammary tumor development
in rats. In the present study there were significant differences between the cage controls
and the experimental groups (sham and exposure). Body weight and mammary tumor
(malignant plus benign) incidence in the cage control group were significantly higher than
in the sham- and GSM microwave-exposed groups. The latency to the mammary tumor
onset was significantly shorter in the cage control group than in the other groups.

Yu D, Zhang R, Liu Q. Influence of dentures on SAR in the visible Chinese human
head voxel phantom exposed to a mobile phone at 900 and 1800 MHz.
Bioelectromagnetics. 33(6):508-517, 2012.

To investigate the influence of dentures on electromagnetic energy absorption during the
daily use of a mobile phone, a high-resolution head phantom based on the Visible
Chinese Human dataset was reconstructed. Simulations on phantoms with various
dentures were performed by using the finite-difference time-domain method with a 0.47
wavelength dipole antenna and a mobile phone model as radiation sources at 900 and
1800 MHz. The Specific energy Absorption Rate (SAR) values including 1 and 10 g
average SAR values were assessed. When the metallic dental crowns with resonance
lengths of approximately one-third to one-half wavelength in the tissue nearby are parallel
to the radiation source, up to 121.6% relative enhancement for 1 g average SAR and
17.1% relative enhancement for 10 g average SAR are observed due to the resonance
effect in energy absorption. When the radiation sources operate in the normal
configuration, the 10 g average SAR values are still in compliance with the basic
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restrictions established by the Institute of Electrical and Electronic Engineers (IEEE) and
the International Commission on Non-lonizing Radiation Protection (ICNIRP), indicating
that the safety limits will not be challenged by the usage of dentures.

Yu Y, Yao K, Wu W, Wang K, Chen G, Lu D. Effects of exposure to 1.8 GHz
radiofrequency field on the expression of Hsps and phosphorylation of MAPKSs in
human lens epithelial cells. Cell Res. 18(12):1233-1235, 2008.

(No abstract available) Last sentence of discussion:

“Our results suggest that exposure to RF of wireless communications can induce
expression of Hsp27 and Hsp70 and the activation of ERK1/2 and JNK1/2 in human
LECs. The induction of Hsp27 and Hsp70, by a non-thermal stress, together with the
activation of signal transduction pathways, provides reliable and sensitive biomarkers that
could serve as the basis for improved mobile phone safety guidelines.”

Yu Y, Yao K. Non-thermal cellular effects of lowpower microwave radiation on the
lens and lens epithelial cells. J Int Med Res. 38(3):729-736, 2010.

Because of the increased use of modern radiofrequency devices, public concern
about the possible health effects of exposure to microwave radiation has arisen in
many countries. It is well established that high-power microwave radiation can induce
cataracts via its thermal effects. It remains unclear whether low-power microwave
radiation, especially at levels below the current exposure limits, is cataractogenic.
This review summarizes studies on the biological effects of low-power microwave
radiation on lens and lens epithelial cells (LECs). It has been reported that exposure
affects lens transparency, alters cell proliferation and apoptosis, inhibits gap
junctional intercellular communication, and induces genetic instability and stress
responses in LECs. These results raise the question of whether the ambient
microwave environment can induce non-thermal effects in the lens and whether such
effects have potential health consequences. Further in vivo studies on the effects on
the lens of exposure to low-power microwave radiation are needed.

Yuan K, Qin W, Wang G, Zeng F, Zhao L, Yang X, Liu P, Liu J, Sun J, von Deneen
KM, Gong Q, Liu Y, Tian J. Microstructure abnormalities in adolescents with
internet addiction disorder. PLoS One.6(6):€20708, 2011.

BACKGROUND: Recent studies suggest that internet addiction disorder (IAD) is
associated with structural abnormalities in brain gray matter. However, few studies have
investigated theeffects of internet addiction on the microstructural integrity of major
neuronal fiber pathways, and almost no studies have assessed the microstructural
changes with the duration of internet addiction. METHODOLOGY/PRINCIPAL
FINDINGS: We investigated the morphology of the brain in adolescents with IAD

(N = 18) using an optimized voxel-based morphometry (VBM) technique, and studied
the white matter fractional anisotropy (FA) changes using the diffusion tensor imaging
(DTI) method, linking these brain structural measures to the duration of IAD. We provided
evidences demonstrating the multiple structural changes of the brain in IAD subjects.
VBM results indicated the decreased gray matter volume in the bilateral dorsolateral
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prefrontal cortex (DLPFC), the supplementary motor area (SMA), the orbitofrontal cortex
(OFC), the cerebellum and the left rostral ACC (rACC). DTI analysis revealed the
enhanced FA value of the left posterior limb of the internal capsule (PLIC) and reduced
FA value in the white matter within the right parahippocampal gyrus (PHG). Gray matter
volumes of the DLPFC, rACC, SMA, and white matter FA changes of the PLIC were
significantly correlated with the duration of internet addiction in the adolescents with
IAD.CONCLUSIONS: Our results suggested that long-term internet addiction would
result in brain structural alterations, which probably contributed to chronic dysfunction in
subjects with IAD. The current study may shed further light on the potential brain effects
of IAD.

Yuasa K, Arai N, Okabe S, Tarusawa Y, Nojima T, Hanajima R, Terao Y, Ugawa Y.
Effects of thirty minutes mobile phone use on the human sensory cortex. Clin
Neurophysiol.117(4):900-905, 2006.

OBJECTIVE: To investigate whether the pulsed high-frequency electromagnetic field
(pulsed EMF) emitted by a mobile phone for 30min has short-term effects on human
somatosensory evoked potentials (SEPs). METHODS: We studied somatosensory
evoked potentials (SEPs) in 12 normal volunteers before and after exposure to the
electromagnetic field emitted by a mobile phone for 30min compared with sham
exposure. In 7 out of the subjects we also measured the recovery function of the SEP.
RESULTS: Neither SEPs nor their recovery function was affected by exposure to pulsed
EMF emitted by a mobile phone or sham phone use. CONCLUSIONS: As far as the
present methods are concerned, 30min mobile phone use has no short-term effects on
the human sensory cortex. SIGNIFICANCE: This is the first study of SEPs after
electromagnetic exposure by the mobile phone. Our results support the safety of the
mobile phone.

Yiiksel M, Naziroglu M, Ozkaya MO. Long-term exposure to electromagnetic
radiation from mobile phones and Wi-Fi devices decreases plasma prolactin,
progesterone, and estrogen levels but increases uterine oxidative stress in
pregnant rats and their offspring. Endocrine. 2015 Nov 14. [Epub ahead of print]

We investigated the effects of mobile phone (900 and 1800 MHz)- and Wi-Fi (2450 MHz)-
induced electromagnetic radiation (EMR) exposure on uterine oxidative stress and
plasma hormone levels in pregnant rats and their offspring. Thirty-two rats and their forty
newborn offspring were divided into the following four groups according to the type of
EMR exposure they were subjected to: the control, 900, 1800, and 2450 MHz groups.
Each experimental group was exposed to EMR for 60 min/day during the pregnancy and
growth periods. The pregnant rats were allowed to stand for four generations (total

52 weeks) before, plasma and uterine samples were obtained. During the 4th, 5th, and
6th weeks of the experiment, plasma and uterine samples were also obtained from the
developing rats. Although uterine lipid peroxidation increased in the EMR groups, uterine
glutathione peroxidase activity (4th and 5th weeks) and plasma prolactin levels (6th week)
in developing rats decreased in these groups. In the maternal rats, the plasma prolactin,
estrogen, and progesterone levels decreased in the EMR groups, while the plasma total
oxidant status, and body temperatures increased. There were no changes in the levels of

984

JA 01573


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Yuasa+K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Arai+N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Okabe+S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Tarusawa+Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Nojima+T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Hanajima+R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Terao+Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Ugawa+Y%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Clin%20Neurophysiol.');
javascript:AL_get(this,%20'jour',%20'Clin%20Neurophysiol.');
http://www.ncbi.nlm.nih.gov/pubmed/?term=Y%C3%BCksel%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26578367
http://www.ncbi.nlm.nih.gov/pubmed/?term=Naz%C4%B1ro%C4%9Flu%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26578367
http://www.ncbi.nlm.nih.gov/pubmed/?term=%C3%96zkaya%20MO%5BAuthor%5D&cauthor=true&cauthor_uid=26578367
http://www.ncbi.nlm.nih.gov/pubmed/26578367

USCA Case #20-1025 Document #1869749 Filed: 11/04/2020  Page 65 of 455

reduced glutathione, total antioxidants, or vitamins A, C, and E in the uterine and plasma
samples of maternal rats. In conclusion, although EMR exposure decreased the prolactin,
estrogen, and progesterone levels in the plasma of maternal rats and their offspring,
EMR-induced oxidative stress in the uteri of maternal rats increased during the
development of offspring. Mobile phone- and Wi-Fi-induced EMR may be one cause of
increased oxidative uterine injury in growing rats and decreased hormone levels in
maternal rats. TRPV1 cation channels are the possible molecular pathways responsible
for changes in the hormone, oxidative stress, and body temperature levels in the uterus of
maternal rats following a year-long exposure to electromagnetic radiation exposure from
mobile phones and Wi-Fi devices. It is likely that TRPV1-mediated Ca®* entry in the
uterus of pregnant rats involves accumulation of oxidative stress and opening of
mitochondrial membrane pores that consequently leads to mitochondrial dysfunction,
substantial swelling of the mitochondria with rupture of the outer membrane and release
of oxidants such as superoxide (O *) and hydrogen peroxide (H,O,). The superoxide
radical is converted to H,O, by superoxide dismutase (SOD) enzyme. Glutathione
peroxidase (GSH-Px) is an important antioxidant enzyme for removing lipid
hydroperoxides and hydrogen peroxide and it catalyzes the reduction of H,O, to water.

Yurekli Al, Ozkan M, Kalkan T, Saybasili H, Tuncel H, Atukeren P, Gumustas K,
Seker S. GSM Base Station Electromagnetic Radiation and Oxidative Stress in
Rats. Electromagn Biol Med. 2006;25(3):177-188, 2006.

The ever increasing use of cellular phones and the increasing number of associated
base stations are becoming a widespread source of nonionizing electromagnetic
radiation. Some biological effects are likely to occur even at low-level EM fields. In
this study, a gigahertz transverse electromagnetic (GTEM) cell was used as an
exposure environment for plane wave conditions of far-field free space EM field
propagation at the GSM base transceiver station (BTS) frequency of 945 MHz, and
effects on oxidative stress in rats were investigated. When EM fields at a power
density of 3.67 W/m2 (specific absorption rate = 11.3 mW/kg), which is well below
current exposure limits, were applied, MDA (malondialdehyde) level was found to
increase and GSH (reduced glutathione) concentration was found to decrease
significantly (p < 0.0001). Additionally, there was a less significant (p = 0.0190)
increase in SOD (superoxide dismutase) activity under EM exposure.

Zajdel R, Zajdel J, Zwolinska A, Smigielski J, Beling P, Ceglinski T, Nowak D. The
sound of a mobile phone ringing affects the complex reaction time of its
owner.Arch Med Sci.8(5):892-898, 2012.

INTRODUCTION: Mobile phone conversation decreases the ability to concentrate and
impairs the attention necessary to perform complex activities, such as driving a car. Does
the ringing sound of a mobile phone affect the driver's ability to perform complex sensory-
motor activities? We compared a subject's reaction time while performing a test either
with a mobile phone ringing or without. MATERIAL AND METHODS: The examination
was performed on a PC-based reaction time self-constructed system Reactor. The study
group consisted of 42 healthy students. The protocol included instruction, control without
phone and a proper session with subject's mobile phone ringing. The terms of the study
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were standardised.RESULTS: There were significant differences (p < 0.001) in reaction
time in control (597 ms), mobile (633 ms) and instruction session (673 ms). The
differences in female subpopulation were also significant (p < 0.01). Women revealed the
longest reaction time in instruction session (707 ms), were significantly quicker in mobile
(657 ms, p <0.01) and in control session (612 ms, p < 0.001). In men, the significant
difference was recorded only between instruction (622 ms) and control session (573 ms,
p < 0.01). The other differences were not significant (p > 0.08). Men proofed to complete
significantly quicker than women in instruction (p < 0.01) and in mobile session (p < 0.05).
Differences amongst the genders in control session was not significant (p >
0.05).CONCLUSIONS: The results obtained proofed the ringing of a phone exerts a
significant influence on complex reaction time and quality of performed task.

Zalata A, EI-Samanoudy AZ, Shaalan D, El-Baiomy Y, Mostafa T. In vitro effect of
cell phone radiation on motility, DNA fragmentation and clusterin gene expression
in human sperm. Int J Fertil Steril. 9(1):129-136, 2015.

BACKGROUND: Use of cellular phones emitting radiofrequency electromagnetic field
(RF-EMF) has been increased exponentially and become a part of everyday life. This
study aimed to investigate the effects of in vitro RF-EMF exposure emitted from cellular
phones on sperm motility index, sperm DNA fragmentation and seminal clusterin (CLU)
gene expression. MATERIALS AND METHODS: In this prospective study, a total of 124
semen samples were grouped into the following main categories: i. normozoospermia (N,
n=26), ii. asthenozoospermia (A, n=32), iii. asthenoteratozoospermia (AT, n=31) and iv.
oligoasthenoteratozoospermia (OAT, n=35). The same semen samples were then
divided into two portions non-exposed and exposed samples to cell phone radiation for 1
hour. Before and immediately after exposure, both aliquots were subjected to different
assessments for sperm motility, acrosin activity, sperm DNA fragmentation and CLU
gene expression. Statistical differences were analyzed using paired t student test for
comparisons between two sub-groups where p<0.05 was set as significant. RESULTS:
There was a significant decrease in sperm motility, sperm linear velocity, sperm linearity
index, and sperm acrosin activity, whereas there was a significant increase in sperm DNA
fragmentation percent, CLU gene expression and CLU protein levels in the exposed
semen samples to RF-EMF compared with non-exposed samples in OAT>AT>A>N
groups, respectively (p<0.05). CONCLUSION: Cell phone emissions have a negative
impact on exposed sperm motility index, sperm acrosin activity, sperm DNA
fragmentation and seminal CLU gene expression, especially in OAT cases.

Zareen N, Khan MY, Minhas LA. Derangement of chick embryo retinal
differentiation caused by radiofrequency electromagnetic fields. Congenit Anom
(Kyoto). 49(1):15-19, 2009.

The possible adverse effects of radiofrequency electromagnetic fields (EMF) emitted from
mobile phones present a major public concern. Biological electrical activities of the human
body are vulnerable to interference from oscillatory aspects of EMF, which affect
fundamental cellular activities, in particular, the highly active development process of
embryos. Some studies highlight the possible health hazards of EMF, while others
contest the hypothesis of biological impact of EMF. The present study was designed to
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observe the histomorphological effects of EMF emitted by a mobile phone on the retinae
of developing chicken embryos. Fertilized chicken eggs were exposed to a ringing mobile
set on silent tone placed in the incubator at different ages of development. After exposure
for the scheduled duration the retinae of the embryos were dissected out and processed
for histological examination. The control and experimental embryos were statistically
compared for retinal thickness and epithelial pigmentation grades. Contrasting effects of
EMF on the retinal histomorphology were noticed, depending on the duration of
exposure. The embryos exposed for 10 post-incubation days exhibited decreased retinal
growth and mild pigmentation of the epithelium. Growth retardation reallocated to growth
enhancement on increasing EMF exposure for 15 post-incubation days, with a shift of
pigmentation grade from mild to intense. We conclude that EMF emitted by a mobile
phone cause derangement of chicken embryo retinal differentiation.

Zareen N, Khan MY, Minhas LA. Dose related shifts in the developmental progress
of chick embryos exposed to mobile phone induced electromagnetic fields. J Ayub
Med Coll Abbottabad.21(1):130-134, 2009.

BACKGROUND: The possible adverse effects of Electromagnetic Fields (EMFs) emitted
from mobile phones present a major public concern today. Some studies indicate EMFs
effects on genes, free radical production, immunological and carcinogenic effects. On the
other hand there are studies which do not support the hypothesis of any biological
impacts of EMFs. This study was designed to observe the effects of mobile phone
induced EMFs on survival and general growth and development of chick embryo,
investigating dose-response relationship if any. METHODS: This was an experimental
study in which developing chick embryos were exposed to different doses of mobile
phone induced EMFs. For this purpose a mobile phone was placed in the incubator in the
centre of fertilised eggs in silent ringing mode and was 'rung' upon from any other line or
cell phone. After incubation for 10 or 15 days the eggs were opened and the
developmental mile-stones of the surviving embryos were compared with the non
exposed subgroup. RESULTS: EMFs exposure significantly decreased the survivability
of the chick embryos. The lower doses of EMFs caused growth retardation. However, this
effect of growth retardation reallocated to partial growth enhancement on increasing the
dose of EMFs and shifted over to definite growth enhancement on further raising the
dose. CONCLUSION: There is an adverse effect of EMFs exposure on embryo
survivability. Chick embryos developmental process is influenced by EMFs. However,
these effects are variable depending upon the dose of EMFs exposure.

Zeng QL, Weng Y, Chen GD, Lu DQ, Chiang H, Xu ZP [Effects of GSM 1800 MHz
radiofrequency electromagnetic fields on protein expression profile of human
breast cancer cell MCF-7.] Zhonghua Yu Fang Yi Xue Za Zhi. 40(3):153-158, 2006.
[Article in Chinese]

OBJECTIVE: To study the effects of GSM 1800 MHz radiofrequency electromagnetic
fields (RF EMF) exposure on protein expression profile of human breast cancer cell line
(MCF-7), as to exploring the possible effects on normal cell physiological function.
METHODS: MCF-7 cells were continuously or intermittently (5 minutes field on followed
by 10 minutes off) exposed to RF EMF for different duration (1 hour, 3 hours, 6 hours, 12
hours, or 24 hours) at an average specific absorption rate (SAR) of 3.5 W/kg. The

987

JA 01576


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zareen%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Khan%20MY%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Minhas%20LA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/20364761##
http://www.ncbi.nlm.nih.gov/pubmed/20364761##
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Zeng+QL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Weng+Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Chen+GD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Lu+DQ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Chiang+H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Xu+ZP%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Zhonghua%20Yu%20Fang%20Yi%20Xue%20Za%20Zhi.');

USCA Case #20-1025 Document #1869749 Filed: 11/04/2020  Page 68 of 455

extracted proteins were separated by 2-dimensional electrophoresis and the protein-spot
distribution of the sliver-stained gels was analyzed by using PDQuest software 7.1. Each
experiment was repeated three times. RESULTS: On the average, around 1100 proteins
were detected using pH 4 - 7 IPG strip. There were no differential proteins found under
continuous exposure at SAR of 3.5 W/kg for 6 hours. Under other exposure conditions,
we found various differentially expressed proteins in exposure groups as compared with
the sham-exposed controls. Especially in 3 hours intermittent exposure and 12 hours
continuous exposure, eighteen and seven differential proteins were detected,
respectively. The categories and functions of these differentially expressed proteins were
analyzed by searching of SWISS-PROT protein database, which suggested that these
proteins should be related to the functions of biosynthesization, signal transduction, and
DNA damage and repair. CONCLUSIONS: Data indicated that the protein expression
changes induced by RF radiation might depend on exposure duration and mode. Many
biological processes might be affected by RF exposure.

Zeng Q, Chen G, Weng Y, Wang L, Chiang H, Lu D, Xu Z. Effects of Global System
for Mobile Communications 1800 MHz radiofrequency electromagnetic fields on
gene and protein expression in MCF-7 cells. Proteomics.6(17):4732-4738, 2006.

Despite many studies over a decade, it still remains ambiguous as to the real
biological effects induced by radiofrequency electromagnetic fields (RF EMF) utilized
in mobile telephony. Here we investigated global gene and protein responses to RF
EMF simulating the Global System for Mobile Communications (GSM) 1800 MHz
signal in human breast cancer cell line MCF-7 using genomic and proteomic
approaches. GeneChip analysis identified a handful of consistent changed genes
after exposure to RF EMF at specific absorption rates (SAR) of up to 3.5 W/kg for 24
h. However, these differentially transcribed genes could not be further confirmed by
real-time RT-PCR assay. Meanwhile, systematic proteome analysis of the MCF-7
cells revealed that a few but different proteins were differentially expressed under
continuous or intermittent RF EMF exposure at SAR of 3.5 W/kg for 24 h or less,
implying that the observed effects might have occurred by chance. Overall, the
present study does not provide convincing evidence that RF EMF exposure under
current experimental conditions can produce distinct effects on gene and protein
expression in the MCF-7 cells.

Zeni, O., Schiavoni, A. S., Sannino, A., Antolini, A., Forigo, D., Bersani, F. and
Scarfi, M. R. Lack of Genotoxic Effects (Micronucleus Induction) in Human
Lymphocytes Exposed In Vitro to 900 MHz Electromagnetic Fields. Radiat. Res.
160, 152-158, 2003.

In the present study, we investigated the induction of genotoxic effects in human
peripheral blood lymphocytes after exposure to electromagnetic fields used in mobile
communication systems (frequency 900 MHz). For this purpose, the incidence of
micronuclei was evaluated by applying the cytokinesis-block micronucleus assay.
Cytotoxicity was also investigated using the cytokinesis-block proliferation index. The
experiments were performed on peripheral blood from 20 healthy donors, and several
conditions were tested by varying the duration of exposure, the specific absorption rate
(SAR), and the signal [continuous-wave (CW) or GSM (Global System of Mobile
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Communication) modulated signal]. The following exposures were carried out: (1) CW
intermittent exposure (SAR = 1.6 W/kg) for 6 min followed by a 3-h pause (14 on/off
cycles); (2) GSM signal, intermittent exposure as described in (1); (3) GSM signal,
intermittent exposure as described in (1) 24 h before stimulation with phytohemagglutinin
(8 on/off cycles); (4) GSM signal, intermittent exposure (SAR = 0.2 W/kg) 1 h per day for
3 days. The SARs were estimated numerically. No statistically significant differences were
detected in any case in terms of either micronucleus frequency or cell cycle kinetics.

Zeni O, Romano M, Perrotta A, Lioi MB, Barbieri R, d'’Ambrosio G, Massa R, Scarfi
MR. Evaluation of genotoxic effects in human peripheral blood leukocytes
following an acute in vitro exposure to 900 MHz radiofrequency fields.
Bioelectromagnetics. 26(4):258-265, 2005.

Human peripheral blood leukocytes from healthy volunteers have been employed to
investigate the induction of genotoxic effects following 2 h exposure to 900 MHz
radiofrequency radiation. The GSM signal has been studied at specific absorption rates
(SAR) of 0.3 and 1 W/kg. The exposures were carried out in a waveguide system under
strictly controlled conditions of both dosimetry and temperature. The same temperature
conditions (37.0 £ 0.1 degrees C) were realized in a second waveguide, employed to
perform sham exposures. The induction of DNA damage was evaluated in leukocytes by
applying the alkaline single cell gel electrophoresis (SCGE)/comet assay, while structural
chromosome aberrations and sister chromatid exchanges were evaluated in lymphocytes
stimulated with phytohemagglutinin. Alterations in kinetics of cell proliferation were
determined by calculating the mitotic index. Positive controls were also provided by using
methyl methanesulfonate (MMS) for comet assay and mitomycin-C (MMC), for
chromosome aberration, or sister chromatid exchange tests. No statistically significant
differences were detected in exposed samples in comparison with sham exposed ones
for all the parameters investigated. On the contrary, the positive controls gave a
statistically significant increase in DNA damage in all cases, as expected. Thus the
results obtained in our experimental conditions do not support the hypothesis that 900
MHz radiofrequency field exposure induces DNA damage in human peripheral blood
leukocytes in this range of SAR.

Zeni O, Di Pietro R, d’Ambrosio G, Massa R, Capri M, Naarala J, Juutilainen, J,
Scarfi M R. Formation of reactive oxygen species in L929 cells after exposure
to 900 MHz RF radiation with and without Co-exposure to 3-Chloro-4-
(dichloromethyl)-5-hydroxy-2(5H)-furanone. Radiat. Res. 167, 306-311, 2007.

The aim of this study was to investigate the induction of reactive oxygen species in
murine L929 fibrosarcoma cells exposed to radiofrequency (RF) radiation at 900
MHz, with or without co-exposure to 3-chloro-4-(dichloromethyl)-5-hydroxy-2(5H)-
furanone (MX), a potent environmental carcinogen produced during chlorination of
drinking water. Both continuous-wave and GSM mobile phone signals were applied
for 10 or 30 min at specific absorption rates of 0.3 and 1 W/kg. Simultaneous sham
exposures were performed for each exposure condition. MX treatment was
performed at a subtoxic level of 500 muM, and the RF-field exposure was carried out
during the first 10 or 30 min of the chemical treatment. The formation of reactive
oxygen species was followed soon after the exposure and at different harvesting
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times until 1 h after RF-field treatment. The studied provided no indication that 900
MHz RF-field exposure, either alone or in combination with MX, induced formation of
reactive oxygen species under any of the experimental conditions investigated. In
contrast, exposure to MX resulted in a statistically significant increase in the
formation of reactive oxygen species for all the treatment durations investigated,
confirming that MX is an inductor of oxidative stress in L929 cells.

Zeni O, Schiavoni A, Perrotta A, Forigo D, Deplano M, Scarfi MR. Evaluation of
genotoxic effects in human leukocytes after in vitro exposure to 1950 MHz UMTS
radiofrequency field.Bioelectromagnetics.29(3):177-184, 2008.

In the present study the third generation wireless technology of the Universal Mobile
Telecommunication System (UMTS) signal was investigated for the induction of
genotoxic effects in human leukocytes. Peripheral blood from six healthy donors was
used and, for each donor, intermittent exposures (6 min RF on, 2 h RF off) at the
frequency of 1950 MHz were conducted at a specific absorption rate of 2.2 W/kg. The
exposures were performed in a transverse electro magnetic (TEM) cell hosted in an
incubator under strictly controlled conditions of temperature and dosimetry. Following
long duration intermittent RF exposures (from 24 to 68 h) in different stages of the
cell cycle, micronucleus formation was evaluated by applying the cytokinesis block
micronucleus assay, which also provides information on cell division kinetics. Primary
DNA damage (strand breaks/alkali labile sites) was also investigated following 24 h of
intermittent RF exposures, by applying the alkaline single cell gel electrophoresis
(SCG)/comet assay. Positive controls were included by treating cell cultures with
Mitomycin-C and methylmethanesulfonate for micronucleus and comet assays,
respectively. The results obtained indicate that intermittent exposures of human
lymphocytes in different stages of cell cycle do not induce either an increase in
micronucleated cells, or change in cell cycle kinetics; moreover, 24 h intermittent
exposures also fail to affect DNA structure of human leukocytes soon after the
exposures, likely indicating that repairable DNA damage was not induced.

Zeni O, Sannino A, Romeo S, Massa R, Sarti M, Reddy AB, Prihoda TJ, Vijayalaxmi,
Scarfi MR. Induction of an adaptive response in human blood lymphocytes
exposed to radiofrequencyfields: influence of the universal mobile
telecommunication system (UMTS) signal and the specific absorption rate. Mutat
Res. 747(1):29-35, 2012.

The induction of an adaptive response (AR) was examined in human peripheral blood
lymphocytes exposed to non-ionizing radiofrequencyfields (RF). Cells from nine
healthy human volunteers were stimulated for 24h with phytohaemagglutinin and then
exposed for 20h to an adaptive dose (AD) of a 1950MHz RF UMTS (universal mobile
telecommunication system) signal used for mobile communications, at different
specific absorption rates (SAR) of 1.25, 0.6, 0.3, and 0.15W/kg. This was followed by
treatment of the cells at 48h with a challenge dose (CD) of 100ng/ml mitomycin C
(MMC). Lymphocytes were collected at the end of the 72h total culture period. The
cytokinesis-block method was used to record the frequency of micronuclei (MN) as
genotoxicity end-point. When lymphocytes from six donors were pre-exposed to RF
at 0.3W/kg SAR and then treated with MMC, these cells showed a significant
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reduction in the frequency of MN, compared with the cells treated with MMC alone;
this result is indicative of induction of AR. The results from our earlier study indicated
that lymphocytes that were stimulated for 24h, exposed for 20h to a 900MHz RF
GSM (global system for mobile communication) signal at 1.25W/kg SAR and then
treated with 100ng/ml MMC, also exhibited AR. These overall data suggest that the
induction of AR depends on RF frequency, type of the signal and SAR. Further
characterization of RF-induced AR is in progress.

Zhang DY, Xu ZP, Chiang H, Lu DQ, Zeng QL. [Effects of GSM 1800 MHz
radiofrequency electromagnetic fields on DNA damage in Chinese hamster
lung cells.] Zhonghua Yu Fang Yi Xue Za Zhi. 40(3):149-152, 2006. [Article in
Chinese]

OBJECTIVE: To study the effects of GSM 1800 MHz radiofrequency electromagnetic
fields (RF EMF) on DNA damage in Chinese hamster lung (CHL) cells. METHODS:
The cells were intermittently exposed or sham-exposed to GSM 1800 MHz RF EMF
(5 minutes on/10 minutes off) at a special absorption rate (SAR) of 3.0 W/kg for 1
hour or 24 hours. Meanwhile, cells exposed to 2-acetaminofluorene, a DNA damage
agent, at a final concentration of 20 mg/L for 2 hours were used as positive control.
After exposure, cells were fixed by using 4% paraformaldehyde and processed for
phosphorylated form of H2AX (gammaH2AX) immunofluorescence measurement.
The primary antibody used for immunofluorescence was mouse monoclonal antibody
against gammaH2AX and the secondary antibody was fluorescein isothiocyanate
(FITC)-conjugated goat anti-mouse IgG. Nuclei were counterstained with 4, 6-
diamidino-2-phenylindole (DAPI). The gammaH2AX foci and nuclei were visualized
with an Olympus AX70 fluorescent microscope. Image Pro-Plus software was used to
count the gammaH2AX foci in each cell. For each exposure condition, at least 50
cells were selected to detect gammaH2AX foci. Cells were classified as positive
when more than five foci were detected. The percentage of gammaH2AX foci positive
cells was adopted as the index of DNA damage. RESULTS: The percentage of
gammaH2AX foci positive cell of 1800 MHz RF EMF exposure for 24 hours (37.9 +/-
8.6)% or 2-acetylaminofluorene exposure (50.9 +/- 9.4)% was significantly higher
compared with the sham-exposure (28.0 +/- 8.4)%. However, there was no significant
difference between the sham-exposure and RF EMF exposure for 1 hour (31.8 +/-
8.7)%. CONCLUSION: 1800 MHz RF EMF (SAR, 3.0 W/kg) for 24 hours might
induce DNA damage in CHL cells.

Zhang G, Yan H, Chen Q, Liu K, Ling X, Sun L, Zhou N, Wang Z, Zou P, Wang X,
Tan L, Cui Z, Zhou Z, Liu J, Ao L, Cao J. Effects of cell phone use on semen
parameters: Results from the MARHCS cohort study in Chongqing, China. Environ
Int. 2016 Mar 4;91:116-121. doi: 10.1016/j.envint.2016.02.028. [Epub ahead of print]

Epidemiological and experimental evidence for detrimental effects of cell phone use on
semen quality is still equivocal. And that recruiting participants from infertility clinic not

from general population may raise the possibility of a selection bias. To investigate
effects of cell phone use on semen parameters in a general population, we screened and
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documented the cell phone use information of 794 young men from the Male
Reproductive Health in Chongging College students (MARHCS) cohort study in 2013,
followed by 666 and 568 in 2014 and 2015, respectively. In the univariate regression
analyses, we found that the daily duration of talking on the cell phone was significantly
associated with decreased semen parameters, including sperm concentration [3
coefficient=-6.32% per unit daily duration of talking on the cell phone (h); 95% confidence
interval (Cl), -11.94, -0.34] and total sperm count (-8.23; 95% ClI, -14.38, -1.63) in 2013;
semen volume (-8.37; 95% Cl, -15.93, -0.13) and total sperm count (-16.59; 95% ClI, -
29.91, -0.73) in 2015]. Internet use via cellular networks was also associated with
decreased sperm concentration and total sperm counts in 2013 and decreased semen
volume in 2015. Multivariate analyses were used to adjust for the effects of potential
confounders, and significant negative associations between internet use and semen
parameters remained. Consistent but nonsignificant negative associations between
talking on the cell phone and semen parameters persisted throughout the three study
years, and the negative association was statistically significant in a mixed model that
considered all three years of data on talking on the cell phone and semen quality. Our
results showed that certain aspects of cell phone use may negatively affect sperm quality
in men by decreasing the semen volume, sperm concentration, or sperm count, thus
impairing male fertility.

Zhang J, Sumich A, Wang GY. Acute effects of radiofrequency electromagnetic
field emitted by mobile phone on brain function. Bioelectromagnetics. 38(5):329-
338, 2017.

Due to its attributes, characteristics, and technological resources, the mobile phone (MP)
has become one of the most commonly used communication devices. Historically, ample
evidence has ruled out the substantial short-term impact of radiofrequency
electromagnetic field (RF-EMF) emitted by MP on human cognitive performance.
However, more recent evidence suggests potential harmful effects associated with MP
EMF exposure. The aim of this review is to readdress the question of whether the effect
of MP EMF exposure on brain function should be reopened. We strengthen our argument
focusing on recent neuroimaging and electroencephalography studies, in order to present
a more specific analysis of effects of MP EMF exposure on neurocognitive function.
Several studies indicate an increase in cortical excitability and/or efficiency with EMF
exposure, which appears to be more prominent in fronto-temporal regions and has been
associated with faster reaction time. Cortical excitability might also underpin disruption to
sleep. However, several inconsistent findings exist, and conclusions regarding adverse
effects of EMF exposure are currently limited. It also should be noted that the crucial
scientific question of the effect of longer-term MP EMF exposure on brain function
remains unanswered and essentially unaddressed.

Zhang JP, Zhang KY, Guo L, Chen QL, Gao P, Wang T, Li J, Guo GZ, Ding GR.
Effects of 1.8 GHz Radiofrequency Fields on the Emotional Behavior and Spatial

Memory of Adolescent Mice. Int J Environ Res Public Health. 14(11), 2017. pii:
E1344. doi: 10.3390/ijerph14111344.
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The increasing use of mobile phones by teenagers has raised concern about the
cognitive effects of radiofrequency (RF) fields. In this study, we investigated the effects of
4-week exposure to a 1.8 GHz RF field on the emotional behavior and spatial memory of
adolescent male mice. Anxiety-like behavior was evaluated by open field test (OFT) and
elevated plus maze (EPM) test, while depression-like behavior was evaluated by sucrose
preference test (SPT), tail suspension test (TST) and forced swim test (FST). The spatial
learning and memory ability were evaluated by Morris water maze (MWM) experiments.
The levels of amino acid neurotransmitters were determined by liquid chromatography-
mass spectrometry (LC-MS). The histology of the brain was examined by hematoxylin-
eosin (HE) staining. It was found that the depression-like behavior, spatial memory ability
and histology of the brain did not change obviously after RF exposure. However, the
anxiety-like behavior increased in mice, while, the levels of y-aminobutyric acid (GABA)
and aspartic acid (Asp) in cortex and hippocampus significantly decreased after RF
exposure. These data suggested that RF exposure under these conditions do not affect
the depression-like behavior, spatial memory and brain histology in adolescent male
mice, but it may however increase the level of anxiety, and GABA and Asp were probably
involved in this effect.

Zhang KY, Xu H, Du L, Xing JL, Zhang B, Bai QS, Xu YQ, Zhou YC, Zhang JP, Zhou
Y, Ding GR. Enhancement of X-ray Induced Apoptosis by Mobile Phone-Like
Radio-Frequency Electromagnetic Fields in Mouse Spermatocyte-Derived Cells. Int
J Environ Res Public Health. 2017 Jun 7;14(6). pii: E616. doi:
10.3390/ijerph14060616.

To explore the combined effects of environmental radio-frequency (RF) field and X-ray,
mouse spermatocyte-derived (GC-1) cells were exposed to 1950 MHz RF field at specific
absorption rate (SAR) of 3 W/kg for 24 h combined with or without X-ray irradiation at 6
Gy. After treatment, the cell proliferation level was determined by 3-(4,5-dimethyl-2-
thiazolyl)-2,5-diphenyl-2-H-tetrazolium bromide (MTT) Assay and 5-Bromo-2-deoxy
Uridine (BrdU) enzyme linked immunosorbent (ELISA) Assay. The apoptosis level was
detected by annexin V flow cytometry assay, transferase-mediated deoxyuridine
triphosphate-biotin nick end labeling (TUNEL) Assay and Caspase-3 Activity Assay. It
was found that the proliferation and apoptosis level did not change in GC-1 cells after RF
exposure alone. However, compared with the X-ray group, the proliferation level
significantly decreased and the apoptotic rate significantly increased in the RF+X-ray
group. Moreover, a significant decrease in Bcl-2 protein expression and increase in Bax
protein expression were observed. The findings suggested that RF exposure at SAR of 3
W/kg did not affect apoptosis and proliferation in GC-1 cells by itself, but that it did
enhance the effects of X-ray induced proliferation inhibition and apoptosis, in which B-cell
lymphoma-2 (Bcl-2) and Bcl-2 associated X protein (Bax) might be involved.

Zhang MB, He JL, Jin LF, Lu DQ. Study of low-intensity 2450-MHz microwave

exposure enhancing the genotoxic effects of mitomycin C using micronucleus test
and comet assay in vitro. Biomed Environ Sci 15(4):283-290, 2002.

OBJECTIVE: To determine the interaction between 2450-MHz microwaves (MW)

993

JA 01582


https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20KY%5BAuthor%5D&cauthor=true&cauthor_uid=28590418
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xu%20H%5BAuthor%5D&cauthor=true&cauthor_uid=28590418
https://www.ncbi.nlm.nih.gov/pubmed/?term=Du%20L%5BAuthor%5D&cauthor=true&cauthor_uid=28590418
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xing%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=28590418
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20B%5BAuthor%5D&cauthor=true&cauthor_uid=28590418
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bai%20QS%5BAuthor%5D&cauthor=true&cauthor_uid=28590418
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xu%20YQ%5BAuthor%5D&cauthor=true&cauthor_uid=28590418
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhou%20YC%5BAuthor%5D&cauthor=true&cauthor_uid=28590418
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=28590418
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhou%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=28590418
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhou%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=28590418
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ding%20GR%5BAuthor%5D&cauthor=true&cauthor_uid=28590418
https://www.ncbi.nlm.nih.gov/pubmed/28590418
https://www.ncbi.nlm.nih.gov/pubmed/28590418

USCA Case #20-1025 Document #1869749 Filed: 11/04/2020  Page 74 of 455

radiation and mitomycin C (MMC). METHODS: The synergistic genotoxic effects of low-
intensity 2450-MHz microwave and MMC on human lymphocytes were studied using
single cell gel electrophoresis (SCGE) assay (comet assay) and cytokinesis-blocked
micronucleus (CBMN) test in vitro. The whole blood cells from a male donor and a female
donor were either only exposed to 2450-MHz microwaves (5.0 mW/cm2) for 2 h or only
exposed to MMC (0.0125 microgram/mL, 0.025 microgram/mL and 0.1 microgram/mL)
for 24 h; and the samples were exposed to MMC for 24 h after exposure to MW for 2 h.
RESULTS: In the comet assay, the comet lengths (29.1 microns and 25.9 microns) of
MW were not significantly longer than those (26.3 microns and 24.1 microns) of controls
(P > 0.05). The comet lengths (57.4 microns, 68.9 microns, 91.4 microns, 150.6 microns,
71.7 microns, 100.1 microns, 145.1 microns) of 4 MMC groups were significantly longer
than those of controls (P < 0.01). The comet lengths (59.1 microns, 92.3 microns, 124.5
microns, 182.7 microns and 57.4 microns, 85.5 microns, 137.5 microns, 178.3 microns) of
4 MW plus MMC groups were significantly longer than those of controls too (P < 0.01).
The comet lengths of MW plus MMC groups were significantly longer than those of the
corresponding MMC doses (P < 0.05 or P < 0.01) when the doses of MMC were > or =
0.025 microgram/mL. In the CBMN, the micronucleated cell (MNC) rates of MW were
5@1000 and 6@1000, which showed no difference compared with those (4@21000 and
4@1000) of controls (P > 0.05). The MNC rates of 4 MMC groups were 8@ 1000,
9@1000, 14@1000, 23@1000 and 8@1000, 8@1000, 16@1000, 30@1000
respectively. When the doses of MMC were > or = 0.05 microgram/mL, MNC rates of
MMC were higher than those of controls (P < 0.05). MNC rates of 4 MW plus MMC
groups were 12@1000, 13@1000, 20@1000, 32@1000 and 8@1000, 9@1000,
23@1000, 40@1000. When the doses of MMC were > or = 0.05 microgram/mL, MNC
rates of MW plus MMC groups were much higher than those of controls (P <0.01). MNC
rates of 4 MW plus MMC groups were not significantly higher than those of the
corresponding MMC doses. CONCLUSION: The low-intensity 2450-MHz microwave
radiation can not induce DNA and chromosome damage, but can increase DNA damage
effect induced by MMC in comet assay.

Zhang MB, Jin LF, He JL, Hu J, Zheng W. [Effects of 2,450 MHz microwave on DNA
damage induced by three chemical mutagens in vitro] Zhonghua Lao Dong Wei
Sheng Zhi Ye Bing Za Zhi. 21(4):266-269, 2003. [Article in Chinese]

OBJECTIVE: To study the combined damage-effects of low-intensity 2,450 MHz
microwave (MW) with three chemical mutagens on human lymphocyte DNA. METHODS:
DNA damage of lymphocytes exposed to microwave and(or) with chemical mutagens
were observed at different incubation time (0 h or 21 h) with comet assay in vitro. Three
combination-exposure ways of MW with chemicals were used: MW irradiation before
chemical exposures, simultaneously exposed to MW and chemicals and MW irradiation
after chemical exposures. The three chemical mutagens were mitomycin C (MMC, DNA
crosslinker), bleomycin (BLM, radiometric agent), methyl methanesulfonate (MMS,
alkylating agent). The exposure time of MW and chemical mutagens were 2 h and 3 h
respectively. RESULTS: The differences of comet tail length between MW group and
control group were not significant when lymphocytes were incubated for O h or 21 h (P
>0.05). However, when lymphocytes were incubated for 21 h with 30.00 micro mol/L of
MMC, the comet tail lengths of MW + MMC group, MW-MMC group and MMC + MW

994

JA 01583



USCA Case #20-1025 Document #1869749 Filed: 11/04/2020  Page 75 of 455

group were (18.00 +/- 5.96), (21.79 +/- 11.47) and (22.32 +/- 8.10) micro m respectively;
while with 3.00 micro mol/L of MMC, the comet tail lengths were (8.99 +/- 3.75), (12.40 +/-
5.35) and (14.00 +/- 5.38) micro m respectively, which were significantly higher than those
of corresponding MMC groups [(9.42 +/- 3.34) and (6.50 +/- 2.89) microm, P <0.01 or P
< 0.05]. The DNA damage of MW plus BLM groups and MW plus MMS groups were not
significantly different from the corresponding BLM and MMS groups (P < 0.05).
CONCLUSION: 2 450 MHz MW (5 mW/cm(2)) did not induce DNA damage directly, but
could enhance the DNA damage effects induced by MMC. The synergistic effects of 2
450 MHz MW with BLM and MMS were not obvious.

Zhang SZ, Yao GD, Lu DQ, Chiang H, Xu ZP. [Effect of 1.8 GHz
radiofrequencyelectromagnetic fields on gene expression of rat neurons].
Zhonghua Lao Dong Wei Sheng Zhi Ye Bing Za Zhi. 26(8):449-452, 2008. [Article in
Chinese]

OBJECTIVE: To investigate the changes of gene expression in rat neuron induced by 1.8
GHz radiofrequencyelectromagnetic fields (RF EMF) to screen for RF EMF-responsive
genes and the effect of different exposure times and modes on the gene expression in
neuron. METHODS: Total RNA was extracted immediately and purified from the primary
culture of neurons after intermittent exposed or sham-exposed to a frequency of 1.8 GHz
RF EMF for 24 hours at an average special absorption rate (SAR) of 2 W/kg. Affymetrix
Rat Neurobiology U34 array was applied to investigate the changes of gene expression in
rat neuron. Differentially expressed genes (Egr-1, Mbp and Plp) were further confirmed by
semi-quantitative revere transcription polymerase chain reaction (RT PCR). The
expression levels of Egr-1, Mbp and Plp were observed at different exposure times (6, 24
h) and modes (intermittent and continuous exposure). RESULTS: Among 1200
candidate genes, 24 up-regulated and 10 down-regulated genes were found by using
Affymetrix microarray suite software 5.0 which are associated with multiple cellular
functions (cytoskeleton, signal transduction pathway, metabolism, etc.) after functional
classification. Under 24 h and 6 h intermittent exposure, Egr-1 and Plp in experiment
groups showed statistic significance (P < 0.05) compared with the control groups, while
expression of Mbp did not change significantly (P > 0.05). After 24 h continuous
exposure, Egr-1 and Mbp in experiment groups showed statistic significance (P < 0.05)
compared with the control group, while expression of Plp did not change significantly (P >
0.05). Under the same exposure mode 6 h, expression of all the 3 genes did not change
significantly. Different times (6, 24 h) and modes (intermittent and continuous exposure)
of exposure exerted remarkable different influences on the expression of Egr-1, Mbp, Plp
genes (P < 0.01). CONCLUSION: The changes of many genes transcription were
involved in the effect of 1.8 GHz RF EMF on rat neurons; Down-regulation of Egr-1 and
up-regulation of Mbp, Plp indicated the negative effects of RF EMF on neurons; The
effect of RF intermittent exposure on gene expression was more obvious than that of
continuous exposure; The effect of 24 h RF exposure (both intermittent and continuous)
on gene expression was more obvious than that of 6 h (both intermittent and continuous).

Zhang X, Gao Y, Dong J, Wang S, Yao B, et al. (2014) The Compound Chinese
Medicine “Kang Fu Ling” Protects against High Power Microwave-Induced
Myocardial Injury. PLoS ONE 9(7): €101532. doi:10.1371/journal.pone.0101532.
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Background. The prevention and treatment of Microwave-caused cardiovascular injury
remains elusive. This study investigated the cardiovascular protective effects of
compound Chinese medicine “Kang Fu Ling” (KFL) against high power microwave
(HPM)-induced myocardial injury and the role of the mitochondrial permeability transition
pore (MPTP) opening in KFL protection. Methods. Male Wistar rats (100) were divided
into 5 equal groups: no treatment, radiation only, or radiation followed by treatment with
KFL at 0.75, 1.5, or 3 g/kg/day. Electrocardiography was used to Electrophysiological
examination. Histological and ultrastructural changes in heart tissue and isolated
mitochondria were observed by light microscope and electron microscopy. mPTP
opening and mitochondrial membrane potential were detected by confocal laser scanning
microscopy and fluorescence analysis. Connexin-43 (Cx-43) and endothelial nitric oxide
synthase (eNOS) were detected by immunohistochemistry. The expression of voltage-
dependent anion channel (VDAC) was detected by western blotting. Results. At 7 days
after radiation, rats without KFL treatment showed a significantly lower heart rate (P<0.01)
than untreated controls and a J point shift. Myocyte swelling and rearrangement were
evident. Mitochondria exhibited rupture, and decreased fluorescence intensity, suggesting
opening of MPTP and a consequent reduction in mitochondrial membrane potential. After
treatment with 1.5 g/kg/day KFL for 7 d, the heart rate increased significantly (P<0.01),
and the J point shift was reduced flavorfully (P<0.05) compared to untreated, irradiated
rats; myocytes and mitochondria were of normal morphology. The fluorescence
intensities of dye-treated mitochondria were also increased, suggesting inhibition of
mPTP opening and preservation of the mitochondrial membrane potential. The
microwave-induced decrease of Cx-43 and VDAC protein expression was significantly
reversed. Conclusion. Microwave radiation can cause electrophysiological, histological
and ultrastructural changes in the heart. KFL at 1.5 g/kg/day had the greatest protective
effect on these cardiovascular events. mPTP plays an important role in the protective
effects of KFL against microwave-radiation-induced myocardial injury.

Zhang Y, She F, Li L, Chen C, Xu S, Luo X, Li M, He M, Yu Z. p25/CDKS5 is partially
involved in neuronal injury induced by radiofrequency electromagnetic field
exposure. Int J Radiat Biol. 2013 Jul 29. [Epub ahead of print]

Purpose: Several studies suggest that radiofrequency electromagnetic field (RF-
EMF) exposure can induce neuronal injury. The aim of the present work was to
investigate whether the cyclin-dependent kinase 5 (CDK5) pathway is involved in
neuronal injury induced by RF-EMF exposure. Materials and methods: Newborn
Sprague-Dawley rats' primary cultured cortical neurons were exposed to pulsed 2.45
GHz RF-EMF for 10 min. The cellular viability was assessed using the 3-(4,5-
Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide assay. The apoptosis was
assessed by Hoechst 33342 and terminal deoxynucleotidyl transferase (TdT)-
mediated dUTP nick-end labeling co-staining. The protein expressions of CDK5, p35,
p25, and phosphorylated tau at Ser*®* were examined by Western blot analysis. The
CDKS5 activity was detected using a histone-H1 kinase assay. Results: The cellular
viability of neurons was significantly decreased (p < 0.01, Partial Eta Squared [n,?]:
0.554), and the percentage of apoptotic nuclei (p < 0.01, r]p2 = 0.689), activity of
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CDKS5 (p < 0.05, n,y? = 0.589), ratio of p25 and p35 (p < 0.05, n,*>"~ 0.670), levels of
tau phosphorylation at Ser*®* (p < 0.01, np? = 0.896) were significantly increased after
RF-EMF exposure. No significant change was detected in CDK5 expression after RF-
EMF exposure. Pretreatment with Roscovitine (a CDK5 inhibitor) significantly blocked
the RF-EMF-induced decrease of cellular viability (p < 0.05, n,? = 0.398) and tau
hyperphosphorylation at Ser*®* (p < 0.01, np,?~ 0.917), but did not significantly block
the RF-EMF-induced apoptosis (p > 0.05, n,? = 0.130). Conclusions: These results
suggest that abnormal activity of p25/CDKS5 is partially involved in primary cultured
cortical neuron injury induced by RF-EMF exposure.

Zhang Y, Li Z, Gao Y, Zhang C. Effects of fetal microwave radiation exposure on
offspring behavior in mice. J Radiat Res. 2014 Oct 30. pii: rru097. [Epub ahead of
print]

The recent rapid development of electronic communication techniques is resulting in
a marked increase in exposure of humans to electromagnetic fields (EMFs). This has
raised public concerns about the health hazards of long-term environmental EMF
exposure for fetuses and children. Some studies have suggested EMF exposure in
children could induce nervous system disorders. However, gender-dependent effects
of microwave radiation exposure on cognitive dysfunction have not previously been
reported. Here we investigated whether in utero exposure to 9.417-GHz microwave
throughout gestation (Days 3.5-18) affected behavior, using the open field test (OFT),
elevated-plus maze (EPM), tail suspension test (TST), forced swimming test (FST)
and Morris water maze (MWM). We found that mice showed less movement in the
center of an open field (using the OFT) and in an open arm (using the EPM) after in
utero exposure to 9.417-GHz radiation, which suggested that the mice had increased
anxiety-related behavior. Mice demonstrated reduced immobility in TST and FST
after in utero exposure to 9.417-GHz radiation, which suggested that the mice had
decreased depression-related behavior. From the MWM test, we observed that male
offspring demonstrated decreased learning and memory, while females were not
affected in learning and memory, which suggested that microwaves had gender-
dependent effects.

Zhao R, Zhang SZ, Yao GD, Lu DQ, Jiang H, Xu ZP.[Effect of 1.8 GHz
radiofrequency electromagnetic fields on the expression of microtubule
associated protein 2 in rat neurons] Zhonghua Lao Dong Wei Sheng Zhi Ye Bing
Za Zhi. 24(4):222-225, 2006. [Article in Chinese]

OBJECTIVE: To investigate the changes of gene expression in rat neurons induced by
1.8 GHz radiofrequency electromagnetic fields (RF EMF) and to screen for the RF EMF-
responsive genes. METHODS: Newly-born SD rats in 24 hours were sacrificed to obtain
cortex and hippocampus neurons. The cells were divided randomly into two groups: the
experiment group (the irradiation group) and the control group (the false irradiation
group). In the irradiation group, after twelve days' culture, neurons were exposed to 1.8
GHz RF EMF modulated by 217 Hz at a specific absorption rate (SAR) of 2 W/kg for 24
hours (5 minutes on/10 minutes off) while in the false control group, the neurons were put
in the same waveguide as in the irradiation group, but were not exposed to any
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irradiation. The total RNA was isolated and purified immediately after exposure. The
affymetrix rat neurobiology U34 assay was used for detecting the changes in gene
expression profile according to the manufacturer's instruction. RF EMF-responsive
candidate gene was confirmed by using ribonuclease protection assay (RPA). RESULTS:
Among 1200 candidate genes, the expression levels of 34 genes were up or down
regulated. Microtubule associated protein 2 (Map2) gene was selected as the candidate
and subjected to further analysis. RPA data clearly revealed that Map2 was statistically
significantly up-regulated after neurons were exposed to the RF EMF (P < 0.05).
CONCLUSION: The modulation of gene expression and function of Map2 as a neuron
specific cytoskeleton protein is crucial to maintain the normal framework and function of
neurons. The finding that 1.8 GHz RF EMF exposure increases the expression of Map2
might indicate some unknown effects of RF EMF on neurons.

Zhao R, Zhang S, Xu Z, Ju L, Lu D, Yao G. Studying gene expression profile of rat
neuron exposed to 1800MHz radiofrequency electromagnetic fields with cDNA
microassay. Toxicology. 235(3):167-175, 2007.

A widespread use of mobile phone (MP) evokes a growing concern for their possible
adverse effects on human, especially the brain. Gene expression is a unique way of
characterizing how cells and organism adapt to changes in the external environment, so
the aim of this investigation was to determine whether 1800 MHz radiofrequency
electromagnetic fields (RF EMF) can influence the gene expression of neuron. Affymetrix
Rat Neurobiology U34 array was applied to investigate the changes of gene expression in
rat neuron after exposed to the pulsed RF EMF at a frequency of 1800 MHz modulated
by 217 Hz which is commonly used in MP. Among 1200 candidate genes, 24 up-
regulated genes and 10 down-regulated genes were identified after 24-h intermittent
exposure at an average special absorption rate (SAR) of 2 W/kg, which are associated
with multiple cellular functions (cytoskeleton, signal transduction pathway, metabolism,
etc.) after functional classification. The results were further confirmed by quantitative real-
time polymerase chain reaction (RT PCR). The present results indicated that the gene
expression of rat neuron could be altered by exposure to RF EMF under our experimental
conditions.

Zhao Z, Zhang S, Zho H, Zhang S, Su J, Li L, The effects of radiofrequency (< 30
MHz) radiation in humans. Rev Environ Health 10(3-4):213-215, 1994.

121 workers who were exposed to RFR (< 30 MHz) over one year were examined. They
were divided into two groups: one group was exposed to high electric field intensity (> or
=100 V/m), another to low intensity (< 100 V/m) and both groups were compared to
control subjects. No significant changes in the functioning of the autonomic nervous
system and blood parameters (Hb, WBC and blood platelets) occurred in the exposed
subjects of either group. Some changes in ECG (ST-T interval and abnormal heart rate)
were observed in the group exposed to high intensity (> or = 100 V/m) radiation. 100 V/m
is suggested as an exposure limit for RF (< 30 MHz) radiation.

Zhao Z, Zhang S, Wang S, Yao Z, Zho H, Tao S, Tao L, Exposure limits for ultra-
short wave radiation in work environments. Rev Environ Health 10(3-4):217-220,
1994.
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Exposure limit values for ultra-short wave radiation of humans were derived on the basis
of epidemiological survey and experimental exposure of rabbits. Eighteen male rabbits
were divided into 4 groups randomly. Three groups were irradiated with ultra-short waves
(100 MHz) at 35, 1.5-3.5, and 0.07 mW/cm2 power density in an E-polarized TEM Cell at
24 +/- 4 degrees C ambient temperature. The last group in a sham chamber served as
controls. Irradiation was performed 3 hours per day, 5 days per week for 24 weeks.
Thermal effects occurred in the group irradiated at 35 mW/cm2. The thermal threshold
limit value was set at 1.5 mW/cm2. An epidemiological survey was carried out on 136
factory workers and TV operators exposed over one year to ultra-short wave radiation at
0.2 mW/cm2. They were compared with 108 controls. The only complaint of the exposed
group was neurosis. The exposure limit value (ELV) to short wave radiation was set at 0.2
mW/cm2 by using a 15- and 20-fold safety factor.

Zhao TY, Zou SP, Knapp PE Exposure to cell phone radiation up-regulates
apoptosis genes in primary cultures of neurons and astrocytes.Neurosci Lett.
412(1):34-38, 2007.

The health effects of cell phone radiation exposure are a growing public concern.
This study investigated whether expression of genes related to cell death pathways
are dysregulated in primary cultured neurons and astrocytes by exposure to a
working Global System for Mobile Communication (GSM) cell phone rated at a
frequency of 1900MHz. Primary cultures were exposed to cell phone emissions for
2h. We used array analysis and real-time RT-PCR to show up-regulation of caspase-
2, caspase-6 and Asc (apoptosis associated speck-like protein containing a card)
gene expression in neurons and astrocytes. Up-regulation occurred in both "on" and
"stand-by" modes in neurons, but only in "on" mode in astrocytes. Additionally,
astrocytes showed up-regulation of the Bax gene. The effects are specific since up-
regulation was not seen for other genes associated with apoptosis, such as caspase-
9 in either neurons or astrocytes, or Bax in neurons. The results show that even
relatively short-term exposure to cell phone radiofrequency emissions can up-
regulate elements of apoptotic pathways in cells derived from the brain, and that
neurons appear to be more sensitive to this effect than astrocytes.

Zhao YL, Li YX, Ma HB, Li D, Li HL, Jiang R, Kan GH, Yang ZZ, Huang ZX. The
Screening of Genes Sensitive to Long-Term, Low-Level Microwave Exposure and
Bioinformatic Analysis of Potential Correlations to Learning and Memory. Biomed
Environ Sci. 28(8):558-570, 2015.

OBJECTIVE: To gain a better understanding of gene expression changes in the brain
following microwave exposure in mice. This study hopes to reveal mechanisms
contributing to microwave-induced learning and memory dysfunction. METHODS: Mice
were exposed to whole body 2100 MHz microwaves with specific absorption rates
(SARSs) of 0.45 W/kg, 1.8 W/kg, and 3.6 W/kg for 1 hour daily for 8 weeks. Differentially
expressing genes in the brains were screened using high-density oligonucleotide arrays,
with genes showing more significant differences further confirmed by RT-PCR.
RESULTS: The gene chip results demonstrated that 41 genes (0.45 W/kg group), 29
genes (1.8 W/kg group), and 219 genes (3.6 W/kg group) were differentially expressed.
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GO analysis revealed that these differentially expressed genes were primarily involved in
metabolic processes, cellular metabolic processes, regulation of biological processes,
macromolecular metabolic processes, biosynthetic processes, cellular protein metabolic
processes, transport, developmental processes, cellular component organization, etc.
KEGG pathway analysis showed that these genes are mainly involved in pathways
related to ribosome, Alzheimer's disease, Parkinson's disease, long-term potentiation,
Huntington's disease, and Neurotrophin signaling. Construction of a protein interaction
network identified several important regulatory genes including synbindin (sbdn),
Crystallin (CryaB), PPP1CA, Ywhagq, Psap, Psmbl, Pcbp2, etc., which play important
roles in the processes of learning and memory. CONCLUSION: Long-term, low-level
microwave exposure may inhibit learning and memory by affecting protein and energy
metabolic processes and signaling pathways relating to neurological functions or
diseases.

Zheng F, Gao P, He M, Li M, Wang C, Zeng Q, Zhou Z, Yu Z, Zhang L. Association
between mobile phone use and inattention in 7102 Chinese adolescents: a
population-based cross-sectional study. BMC Public Health. 2014 Oct 1;14(1):1022.
[Epub ahead of print]

BACKGROUND: The dramatic growth of mobile phone (MP) use among young people
has increased interest in its possible health hazards in this age group. The aim of this
cross-sectional study was to investigate the association between MP use and inattention
in adolescents. METHODS: A total of 7720 middle school students were involved in this
cross-sectional study. Inattention was assessed as defined for the Attention Deficit
component of Attention deficit/Hyperactivity disorder (ADHD) by the Diagnostic and
Statistical Manual of Mental Disorders (4th ed., text rev. [DSM-IV-TR]). The demographic
characteristics and information on MP use were included in the questionnaire. Chi-square
tests and logistic regression models were used to analyze the data. RESULTS: In total,
7102 (91.99%) valid questionnaires were obtained. After adjusted for confounders,
inattention in adolescents was significantly associated with MP ownership, the time spent
on entertainment on MP per day, the position of the MP during the day and the mode of
the MP at night. The strongest association between inattention and the time spent on the
MP was among students who spent more than 60 minutes per day playing on their MP.
CONCLUSIONS: Our study shows some associations between MP use and inattention in
Chinese adolescents. Decreasing MP usage to less than 60 minutes per day may help
adolescents to stay focused and centered.

Zheng F, Gao P, He M, Li M, Tan J, Chen D, Zhou Z, Yu Z, Zhang L. Association
between mobile phone use and self-reported well-being in children: a questionnaire-
based cross-sectional study in Chongqing, China. BMJ Open. 2015 May
11;5(5):e007302. doi: 10.1136/bmjopen-2014-007302.

OBJECTIVES: In the past decade, the mobile phone (MP) has become extremely
popular among children and the average age at which children own their first MP has
decreased. The potential health effects of children's exposure to MP have been the
subject of widespread public concern. The aim of our study is to investigate the
associations between MP use and well-being in children. DESIGN: Cross-sectional
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study. SETTING: The questionnaires were completed in class with items regarding
demographics, MP usage, self-reported well-being (symptoms were taken from the
guestionnaire of the HBSC survey) and possible confounding factors between October
2011 and May 2012 in Chonggqing, China. Data were analysed using x(2) tests and
logistic regression models. PARTICIPANTS: Among the 793 children invited to
participate, 781 returned the questionnaires. RESULTS: In total, 746 (94.1%) valid
guestionnaires were received. Fatigue was significantly associated with the years of MP
usage (OR 1.85; 95% CI 1.07 to 3.22) and the daily duration of MP calls (OR 2.98; 95%
Cl 1.46 to 6.12). Headache was significantly associated with the daily duration of MP calls
(OR 2.85; 95% CI 1.23 to 6.57). However, after adjusting for confounders only, the
association between fatigue and MP usage remained statistically significant. There was
no significant association between MP use and other physical symptoms in children.
CONCLUSIONS: The present study indicated that there was a consistent significant
association between MP use and fatigue in children. Further in-depth research is needed
to explore the potential health effects of MP use in children.

Zheng T, Blair A, Zhang Y, Weisenburger DD, Zahm SH, Occupation and Risk of
Non-Hodgkin’s Lymphoma and Chronic Lymphocytic Leukemia. J Occup Envir
Med 44:469-474, 2002.

To investigate the association between occupation and the risk of non-Hodgkin’s
lymphoma (NHL) and chronic lymphocytic leukemia (CLL), and to test whether the
associations may vary by histological type of NHL, we analyzed data from two
population-based, case-control studies of NHL performed in Kansas and Nebraska. A
total of 555 incident NHL cases, 56 CLL cases, and 2380 population-based controls
were included in the analysis. Information on occupation and other confounding
factors was collected through telephone interviews. Study pathologists reviewed
slides of tumor tissues in all cases. In men, we found an increased risk of NHL and
CLL for those working in agricultural, forestry, and logging industries (odds ratio [OR],
1.6; 95% confidence interval [CI], 1.2 to 2.1). The OR was 1.9 (95% ClI, 1.4 to 2.6) for
those producing crops. An increased risk was also observed for industries involving
metalworking machinery and equipment (OR, 8.4; 95% ClI, 1.4 to 50.6), motor
vehicles and motor vehicle equipment (OR, 4.2; 95% CI, 1.3 to 13.9), and telephone
communications (OR, 3.1; 95% CI, 1.2 to 8.0), and for teachers (OR, 2.5; 95% ClI, 1.0
to 6.5), farmers (OR, 2.0; 95% CI, 1.5 to 2.8), and welders and solderers (OR, 2.9;
95% ClI, 1.2 to 6.9). The risks for these associations increased by duration of
employment and seem to vary by histological type. Work in the printing and
publishing industry was also associated with an increased risk of NHL among
women. These data suggest that the workers employed in these industries or
occupations experienced an increased risk of NHL and CLL, and the risks associated
with these industries or occupations may vary by histological type of NHL.

Zhijian C, Xiaoxue L, Wei Z, Yezhen L, Jianlin L, Deqiang L, Shijie C, Lifen J, Jiliang
H. Studying the protein expression in human B lymphoblastoid cells exposed to
1.8-GHz (GSM) radiofrequency radiation (RFR) with protein microarray. Biochem
Biophys Res Commun. 433(1):36-39, 2013.
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In the present study, the protein microarray was used to investigate the protein
expression in human B-cell lymphoblastoid cells intermittently exposed to 1.8-GHz
GSM radiofrequency radiation (RFR) at the specific absorption rate (SAR) of 2.0W/kg
for 24h. The differential expression of 27 proteins was found, which were related to
DNA damage repair, apoptosis, oncogenesis, cell cycle and proliferation (ratio >1.5-
fold, P<0.05). The results validated with Western blot assay indicated that the
expression of RPA32 was significantly down-regulated (P<0.05) while the expression
of p73 was significantly up-regulated in RFR exposure group (P<0.05). Because of
the crucial roles of those proteins in DNA repair and cell apoptosis, the results of
present investigation may explain the biological effects of RFR on DNA
damage/repair and cell apoptosis.

Zhijian C, Xiaoxue L, Yezhen L, Shijie C, Lifen J, Jianlin L, Degiang L, Jiliang H.
Impact of 1.8-GHz radiofrequency radiation (RFR) on DNA damage and repair
induced by doxorubicin in human B-cell lymphoblastoid cells. Mutat Res. 695(1-
2):16-21, 2010.

In the present in vitro study, a comet assay was used to determine whether 1.8-GHz
radiofrequency radiation (RFR, SAR of 2W/kg) can influence DNA repair in human B-
cell lymphoblastoid cells exposed to doxorubicin (DOX) at the doses of Omicrog/ml,
0.05microg/ml, 0.075microg/ml, 0.10microg/ml, 0.15microg/ml and 0.20microg/ml.
The combinative exposures to RFR with DOX were divided into five categories. DNA
damage was detected at Oh, 6h, 12h, 18h and 24h after exposure to DOX via the
comet assay, and the percent of DNA in the tail (% tail DNA) served as the indicator
of DNA damage. The results demonstrated that (1) RFR could not directly induce
DNA damage of human B-cell lymphoblastoid cells; (2) DOX could significantly
induce DNA damage of human B-cell lymphoblastoid cells with the dose-effect
relationship, and there were special repair characteristics of DNA damage induced by
DOX; (3) E-E-E type (exposure to RFR for 2h, then simultaneous exposure to RFR
and DOX, and exposure to RFR for 6h, 12h, 18h and 24h after exposure to DOX)
combinative exposure could obviously influence DNA repair at 6h and 12h after
exposure to DOX for four DOX doses (0.075microg/ml, 0.10microg/ml, 0.15microg/ml
and 0.20microg/ml) in human B-cell lymphoblastoid cells.

Zhijian C, Xiaoxue L, Yezhen L, Degiang L, Shijie C, Lifen J, Jianlin L, Jiliang H.
Influence of 1.8-GHz (GSM) radiofrequency radiation (RFR) on DNA damage and
repair induced by X-rays in human leukocytes in vitro. Mutat Res. 677(1-2):100-104,
20009.

In the present study, the in vitro comet assay was used to determine whether 1.8-
GHz radiofrequency radiation (RFR) can influence DNA repair in human leukocytes
exposed to X-rays. The specific energy absorption rate (SAR) of 2 W/kg (the current
European safety limit) was applied. The leukocytes from four young healthy donors
were intermittently exposed to RFR for 24 h (fields on for 5 min, fields off for 10 min),
and then irradiated with X-rays at doses of 0.25, 0.5, 1.0 and 2.0 Gy. DNA damage to
human leukocytes was detected using the comet assay at 0, 15, 45, 90, 150 and 240
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min after exposure to X-rays. Using the comet assay, the percent of DNA in the tail
(% tail DNA) served as the indicator of DNA damage; the DNA repair percentage
(DRP) served as the indicator of the DNA repair speed. The results demonstrated
that (1) the DNA repair speeds of human leukocytes after X-ray exposure exhibited
individual differences among the four donors; (2) the intermittent exposures of 1.8-
GHz RFR at the SAR of 2 W/kg for 24 h did not directly induce DNA damage or
exhibit synergistic effects with X-rays on human leukocytes.

Zhou H, Su Z, Ning J, Wang C, Xie X, Qu D, Wu K, Zhang X, Pan J, Yang G.
EFFECTS OF FREQUENCY, IRRADIATION GEOMETRY AND POLARISATION ON
COMPUTATION OF SAR IN HUMAN BRAIN. Radiat Prot Dosimetry. 2014 Jan 6.
[Epub ahead of print]

The power absorbed by the human brain has possible implications in the study of the
central nervous system-related biological effects of electromagnetic fields. In order to
determine the specific absorption rate (SAR) of radio frequency (RF) waves in the human
brain, and to investigate the effects of geometry and polarisation on SAR value, the finite-
difference time-domain method was applied for the SAR computation. An anatomically
realistic model scaled to a height of 1.70 m and a mass of 63 kg was selected, which
included 14 million voxels segmented into 39 tissue types. The results suggested that
high SAR values were found in the brain, i.e. ~250 MHz for vertical polarisation and 900-
1200 MHz both for vertical and horizontal polarisation, which may be the result of head
resonance at these frequencies.

Zhou LY, Zhang HX, Lan YL, Li Y, Liang Y, Yu L, Ma YM, Jia CW, Wang SY.
Epidemiological investigation of risk factors of the pregnant women with early
spontaneous abortion in Beijing. Chinese Journal of Integrative Medicine. 2015 Apr
14. [Epub ahead of print]

OBJECTIVE: To determine the risk factors of the pregnant women with early
spontaneous abortion [i.e., miscarriages] in Beijing. METHODS: A total of 34,417 cases
of pregnant women were patrticipated in the survey from January 2000 to December
2013. A questionnaire was informed to each woman. The content of questionnaire
includes four parts: general condition, obstetrical history, past history and family history,
and living environment and habits. The mental condition was evaluated with Self-Rating
Anxiety Scale (SAS) and Self-Rating Depression Scale (SDS). RESULTS: A total of
32,296 questionnaires were collected. The spontaneous abortion rate in the total sample
was 3.0%. There was no significant difference between the normal pregnancy group and
spontaneous abortion group in terms of general condition, obstetrical and past history
(P>0.05). Significant differences between the two groups were found in terms of
decoration during pregnancy, keeping pets, near mobile communication base station
within 100 m around the residence, drinking during pregnancy, having a cold during
pregnancy and SAS (P<0.05). Having a cold during pregnancy, decoration during
pregnancy, near mobile communication base station within 100 m around the residence,
keeping pets and high SAS were determined the independent risk factors of spontaneous
abortion by Logistic regression analysis. CONCLUSIONS: Having a cold during
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pregnancy, decoration, keeping pets, near mobile communication base station within 100
m around the residence and high SAS are the independent risk factors of spontaneous
abortion in Beijing.

Zhou ZD, Zeng QL, Zheng Y, Zhang JB, Chen HY, Lu DQ, Shao CS, Xia DJ. [Surface
markers and functions of human dendritic cells exposed to mobile phone 1800
MHz electromagnetic fields.] Zhejiang Da Xue Xue Bao Yi Xue Ban. 37(1):29-33,
2008.[Article in Chinese]

OBJECTIVE: To investigate the effects of mobile phone 1800 MHz electromagnetic
fields (EMF) on the surface markers and the functions of human dendritic cells (DC).
METHODS: Human DCs were exposed to intermittent 5 min on/10 min off EMF with
specific absorption rates (SAR) 4 W/kg for 0 h, 1 h, 12 h or 24 h, respectively. FACS
analysis was used to detect the positive percentage of DC surface markers including
HLA-DR and co-stimulatory molecules such as CD80, CD86, CD40 and CD11c.
CCK-8 kit was adopted to examine the function of allo-mixed lymphocyte reaction
(allo-MLR) of DC, and enzyme linked immunosorbent assay (ELISA) to identify the
levels of IL-12p70 and TNF-alpha secreted by DC. RESULT: Compared with the
sham radiation group, after exposure to the electromagnetic fields for 1 h, 12 h, or 24
h, HLA-DR, CD80,CD86 and CD40 were all declined except CD11c. The ability of DC
allo-MLR in each exposure group was decreased significantly (P<0.05), especially in
the 24 h exposure group. However, the secreted levels of IL-12p70 and TNF-alphaof
DC in each exposure group remained no changed. Conclusion: The study showed
that EMF exposure could down-regulate the surface molecules and stimulation ability
of human DC.

Zhijian C, Xiaoxue L, Wei Z, Yezhen L, Jianlin L, Degiang L, Shijie C, Lifen J, Jiliang
H. Studying the protein expression in human B lymphoblastoid cells exposed to
1.8-GHz (GSM) radiofrequency radiation (RFR) with protein microarray. Biochem
Biophys Res Commun. 433(1):36-39, 2013.

In the present study, the protein microarray was used to investigate the protein
expression in human B-cell lymphoblastoid cells intermittently exposed to 1.8-GHz
GSM radiofrequency radiation (RFR) at the specific absorption rate (SAR) of 2.0W/kg
for 24h. The differential expression of 27 proteins was found, which were related to
DNA damage repair, apoptosis, oncogenesis, cell cycle and proliferation (ratio >1.5-
fold, P<0.05). The results validated with Western blot assay indicated that the
expression of RPA32 was significantly down-regulated (P<0.05) while the expression
of p73 was significantly up-regulated in RFR exposure group (P<0.05). Because of
the crucial roles of those proteins in DNA repair and cell apoptosis, the results of
present investigation may explain the biological effects of RFR on DNA
damage/repair and cell apoptosis.

Zhijian C, Xiaoxue L, Yezhen L, Shijie C, Lifen J, Jianlin L, Degiang L, Jiliang H.
Impact of 1.8-GHz radiofrequency radiation (RFR) on DNA damage and repair

induced by doxorubicin in human B-cell lymphoblastoid cells. Mutat Res. 695(1-
2):16-21, 2010.
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In the present in vitro study, a comet assay was used to determine whether 1.8-GHz
radiofrequency radiation (RFR, SAR of 2W/kg) can influence DNA repair in human B-
cell lymphoblastoid cells exposed to doxorubicin (DOX) at the doses of Omicrog/ml,
0.05microg/ml, 0.075microg/ml, 0.10microg/ml, 0.15microg/ml and 0.20microg/ml.
The combinative exposures to RFR with DOX were divided into five categories. DNA
damage was detected at Oh, 6h, 12h, 18h and 24h after exposure to DOX via the
comet assay, and the percent of DNA in the tail (% tail DNA) served as the indicator
of DNA damage. The results demonstrated that (1) RFR could not directly induce
DNA damage of human B-cell lymphoblastoid cells; (2) DOX could significantly
induce DNA damage of human B-cell lymphoblastoid cells with the dose-effect
relationship, and there were special repair characteristics of DNA damage induced by
DOX; (3) E-E-E type (exposure to RFR for 2h, then simultaneous exposure to RFR
and DOX, and exposure to RFR for 6h, 12h, 18h and 24h after exposure to DOX)
combinative exposure could obviously influence DNA repair at 6h and 12h after
exposure to DOX for four DOX doses (0.075microg/ml, 0.10microg/ml, 0.15microg/ml
and 0.20microg/ml) in human B-cell lymphoblastoid cells.

Zhijian C, Xiaoxue L, Yezhen L, Degiang L, Shijie C, Lifen J, Jianlin L, Jiliang H.
Influence of 1.8-GHz (GSM) radiofrequency radiation (RFR) on DNA damage and
repair induced by X-rays in human leukocytes in vitro. Mutat Res. 677(1-2):100-104,
2009.

In the present study, the in vitro comet assay was used to determine whether 1.8-
GHz radiofrequency radiation (RFR) can influence DNA repair in human leukocytes
exposed to X-rays. The specific energy absorption rate (SAR) of 2 W/kg (the current
European safety limit) was applied. The leukocytes from four young healthy donors
were intermittently exposed to RFR for 24 h (fields on for 5 min, fields off for 10 min),
and then irradiated with X-rays at doses of 0.25, 0.5, 1.0 and 2.0 Gy. DNA damage to
human leukocytes was detected using the comet assay at 0, 15, 45, 90, 150 and 240
min after exposure to X-rays. Using the comet assay, the percent of DNA in the tail
(% tail DNA) served as the indicator of DNA damage; the DNA repair percentage
(DRP) served as the indicator of the DNA repair speed. The results demonstrated
that (1) the DNA repair speeds of human leukocytes after X-ray exposure exhibited
individual differences among the four donors; (2) the intermittent exposures of 1.8-
GHz RFR at the SAR of 2 W/kg for 24 h did not directly induce DNA damage or
exhibit synergistic effects with X-rays on human leukocytes.

Zhou H, Su Z, Ning J, Wang C, Xie X, Qu D, Wu K, Zhang X, Pan J, Yang G.
EFFECTS OF FREQUENCY, IRRADIATION GEOMETRY AND POLARISATION ON
COMPUTATION OF SAR IN HUMAN BRAIN. Radiat Prot Dosimetry. 2014 Jan 6.
[Epub ahead of print]

The power absorbed by the human brain has possible implications in the study of the
central nervous system-related biological effects of electromagnetic fields. In order to

determine the specific absorption rate (SAR) of radio frequency (RF) waves in the
human brain, and to investigate the effects of geometry and polarisation on SAR
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value, the finite-difference time-domain method was applied for the SAR computation.
An anatomically realistic model scaled to a height of 1.70 m and a mass of 63 kg was
selected, which included 14 million voxels segmented into 39 tissue types. The
results suggested that high SAR values were found in the brain, i.e. ~250 MHz for
vertical polarisation and 900-1200 MHz both for vertical and horizontal polarisation,
which may be the result of head resonance at these frequencies.

Zhou Z, Shan J, Zu J, Chen Z, Ma W, Li L, Xu J. Social behavioral testing and brain
magnetic resonance imaging in chicks exposed to mobile phone radiation during
development. BMC Neurosci. 17(1):36, 2016.

BACKGROUND: The potential adverse effect of mobile phone radiation is currently an
area of great concern in the field of public health. In the present study, we aimed to
investigate the effect of mobile phone radiation (900 MHz radiofrequency) during hatching
on postnatal social behaviors in chicks, as well as the effect on brain size and structural
maturity estimated using 3.0 T magnetic resonance imaging. At day 4 of incubation, 76
normally developing chick embryos were divided into the control group (n = 39) and the
radiation group (n = 37). Eggs in the radiation group were exposed to mobile phone
radiation for 10 h each day from day 4 to 19 of incubation. Behavioral tests were
performed 4 days after hatching. T2-weighted MR imaging and diffusion tensor imaging
(DTI) were subsequently performed. The size of different brain subdivisions
(telencephalon, optic lobe, brain stem, and cerebellum) and corresponding DTI
parameters were measured. The Chi-square test and the student's t test were used for
statistical analysis. P < 0.05 was considered statistically significant. RESULTS:
Compared with controls, chicks in the radiation group showed significantly slower
aggregation responses (14.87 + 10.06 vs. 7.48 £ 4.31 s, respectively; P < 0.05), lower
belongingness (23.71 £ 8.72 vs. 11.45 £ 6.53 s, respectively; P < 0.05), and weaker
vocalization (53.23 + 8.60 vs. 60.01 + 10.45 dB/30 s, respectively; P < 0.05). No
significant differences were found between the radiation and control group for brain size
and structural maturity, except for cerebellum size, which was significantly smaller in the
radiation group (28.40 + 1.95 vs. 29.95 £ 1.41 cm(2), P < 0.05). The hatching and
heteroplasia rates were also calculated and no significant difference was found between
the two groups. CONCLUSIONS: Mobile phone radiation exposure during chick
embryogenesis impaired social behaviors after hatching and possibly induced cerebellar
retardation. This indicates potential adverse effects of mobile phone radiation on brain
development.

Zhu W, Zhang W, Li Y, Xu J, Luo J, Jiang Y, Lu X, LU S. [Inhibitory effect of
microwave radiation on proliferation of human pancreatic cancer JF305 cells and
its mechanism]. Wei Sheng Yan Jiu. 42(6):1008-1011, 2013.

[Article in Chinese]

OBJECTIVE: To investigate on the proliferation effect of different intensities 2450 MHz
microwave radiation on human pancreatic cancer JF305 cells and its possible

mechanism. METHODS: JF305 cells were radiated by intensity of 2.5, 5.0, 10.0, 15.0
and 20.0 mW/cm2 microwave for 20 min. The proliferation capacity of JF305 was
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measured by MTT assays, Annexin V-FITC and PI staining was used for detecting cell
apoptosis. The activity of Caspase-3 was examined. The expressions of Caspase-3 and
HSP 70 protein after the cell treatment with microwave were detected by Western
blotting. RESULTS: After microwave radiation, the proliferation inhibition rates of JF305
cells were significantly higher compared with control group. Annexin V-FITC and PI
staining result showed that microwave radiation could induce cell apoptosis. Caspase-3
increased after radiated by microwave, compared with control group (P < 0.05). Results
of Western blotting showed that the expression of Caspase-3 and HSP 70 protein
increased significantly in different dosage radiation group. CONCLUSION: Microwave
radiation can inhibit the proliferation of JF305 cells, the possible mechanism may be
related with inducing cell apoptosis by changing of stress level.

Zhu W, Cui Y, Feng X, Li Y, Zhang W, Xu J, Wang H, Lv S. The apoptotic effect and
the plausible mechanism of microwave radiation on rat myocardial cells. Can J
Physiol Pharmacol. 94(8):849-857, 2016.

.Microwaves may exert adverse biological effects on the cardiovascular system at the
integrated system and cellular levels. However, the mechanism underlying such effects
remains poorly understood. Here, we report a previously uncharacterized mechanism
through which microwaves damage myocardial cells. Rats were treated with 2450 MHz
microwave radiation at 50, 100, 150, or 200 mW/cm(2) for 6 min. Microwave treatment
significantly enhanced the levels of various enzymes in serum. In addition, it increased
the malondialdehyde content while decreasing the levels of antioxidative stress enzymes,
activities of enzyme complexes I-IV, and ATP in myocardial tissues. Notably, irradiated
myocardial cells exhibited structural damage and underwent apoptosis. Furthermore,
Western blot analysis revealed significant changes in expression levels of proteins
involved in oxidative stress regulation and apoptotic signaling pathways, indicating that
microwave irradiation could induce myocardial cell apoptosis by interfering with oxidative
stress and cardiac energy metabolism. Our findings provide useful insights into the
mechanism of microwave-induced damage to the cardiovascular system.

Ziemann C, Brockmeyer H, Reddy SB, Vijayalaxmi, Prihoda TJ, Kuster N, Tillmann
T, Dasenbrock C. Absence of genotoxic potential of 902 MHz (GSM) and 1747 MHz
(DCS) wireless communication signals: In vivo two-year bioassay in B6C3F1 mice.
Int J Radiat Biol. 85(5):454-464, 2009.

PURPOSE: The aim of the present investigation was to determine the incidence of
micronuclei in peripheral blood erythrocytes of B6C3F1 mice that had been chronically
exposed to radiofrequencies (RF) used for mobile communication. MATERIALS AND
METHODS: 'Ferris wheels' were used to expose tube-restrained male and female mice
to simulated environmental RF signals of the Global System for Mobile Communications
(GSM, 902 MHz) or Digital Cellular System (DCS, 1747 MHz). RF signals were applied to
the mice for 2 hours/day on 5 days/week for two years, at maximal whole-body-averaged
specific absorption rates of 0.4, 1.3, and 4.0 W/kg body weight. Concurrent sham-
exposed mice, cage controls, and positive controls injected with mitomycin C were
included in this investigation. At necropsy, peripheral blood smears were prepared, and
coded slides were stained using May-Grunwald-Giemsa or acridine orange. The
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incidence of micronuclei was recorded for each mouse in 2000 polychromatic and 2000
normochromatic erythrocytes. RESULTS: There were no significant differences in the
frequency of micronuclei between RF-exposed, sham-exposed, and cage control mice,
irrespective of the staining/counting method used. Micronuclei were, however,
significantly increased in polychromatic erythrocytes of the positive control mice.
CONCLUSIONS: In conclusion, the data did not indicate RF-induced genotoxicity in mice
after two years of exposure.

Zimmerman JW, Pennison MJ, Brezovich |, Yi N, Yang CT, Ramaker R, Absher D,
Myers RM, Kuster N, Costa FP, Barbault A, Pasche B. Cancer cell proliferation is
inhibited by specific modulation frequencies.Br J Cancer. 106(2):307-313, 2012.

BACKGROUND: There is clinical evidence that very low and safe levels of amplitude-
modulated electromagnetic fields administered via an intrabuccal spoon-shaped probe
may elicit therapeutic responses in patients with cancer. However, there is no known
mechanism explaining the anti-proliferative effect of very low intensity electromagnetic
fields.METHODS: To understand the mechanism of this novel approach, hepatocellular
carcinoma (HCC) cells were exposed to 27.12 MHz radiofrequency electromagnetic fields
using in vitro exposure systems designed to replicate in vivo conditions. Cancer cells
were exposed to tumour-specific modulation frequencies, previously identified by
biofeedback methods in patients with a diagnosis of cancer. Control modulation
frequencies consisted of randomly chosen modulation frequencies within the same 100
Hz-21 kHz range as cancer-specific frequencies.RESULTS: The growth of HCC and
breast cancer cells was significantly decreased by HCC-specific and breast cancer-
specific modulation frequencies, respectively