Dear Toni Goren,

when studies are cited adressing the issue “PEMF and cancer” it has to be
distinguished between invitro and invivo studies ... for a number of reasons because
in a living body cancer is regulated centrally / cancer is not merely a localized

illness, but is affecting the entire human being, respectively. And it always needs to
be considered what interests are behind a study, because followers of
electromagnetic emissions do have a good lobby. Futhermore it also has to be made
a distinction between “PEMF as a therapy for cancer” and whether a healthy
organism develops cancer under PEMF.

1. PEMF in treatment of tumor diseases

a. Invitro

PEMF have been extensively studied in vitro using various human cancer cell lines,
such as pheochromocytoma-derived breast cancer or colon cancer. These studies
have shown that PEMF may exert proliferativ inhibition and mitotic spindle disruption
' 2 and blocks the development of neovascularisation required for tumor supply >,%.°.
Without fail it seems to obviously that PEMFs exert selective cytotoxic effects on
cancer cells making this therapy a highly promising strategy °, ’.°.

Here some examples: Human breast cancer and colon cancer cell lines. PEMF 50
Hz, 10 mT / exposure 24 and 72 h; Result: PEMF increased apoptosis in MDA-MB-
231 (55 % and 20 %), SW840 (11% and 6 %) and HCT-116 cell lines (2% and 3 %)
after 24 and 72 h exposure, respectively, compared with untreated control cancer cell
lines °. Or short PEMF application / Undifferentiated PC123 pheochromotycoma cells
and differentiated PC12 cells / PEMF 50 Hz, 0,1 - 1,0 mT/ only for 30 minutes and
long-term PEMF session (50 Hz, 0,1- 1,0 mT for 7 days). Results: 30 min PEMF
session in undifferentiated cells increased ROS levels and decreased catalase
activity - without change in intracellular Ca2++ concentration. But 7-day session in
undifferentiated cells resulted in increased intracellular Ca2++ concentration and
increzilged catalase activity. No significant findings were observed in differentiated
cells

For example MCF7 breast cancer cells and their normal (healthy) counterparts
MCF10 cells were exposed to different frequencies between 20 - 50 Hz and
intensities ranging from 2 mT - 5 mT ", Exposure duration was 30 - 90 minutes per
day. As a result the MCF7 cancerous cells were vulnerable to intensities of 3 mT
magnitude, 20 Hz frequency and a exposure duration of 60 minutes a day. Or the
growth rate of resistant cancer cells to chemotherapy (Adriamycin) exposed to PEMF
was significantly lower than in the non-exposed resistant cells at all Adriamycin
conentrations. Obviously PEMF promotes the undifferentiated cell but progressively
suppresses the growth of more differentiated cell, i.e. PEMF controls cell growth
depending on the degree of cell differentiation. The authors conclude that PEMF are
an adjunctive treatment method for malignant tumors '?: Especially in Russia
there have been carried out many cancer studies by using PEMF.

In another study there has been investigated the not yet known mechanism
explaining the anti-proliferative effect of very low intensity electromagnetic fields .
Here hepatocellular carcinoma cells (HCC) were exposed to 27,12 MHz
radiofrequency electromagnetic fields. The modulation frequencies were
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previously indentified by biofeedback methods in cancer patients (100 Hz - 21
KHz). Results: The growth of HCC and breast cancer cells was significantly
decreased by HCC-specific and breast-cancer-specific modulation frequencies,
respectively. However, the same frequencies did not affect proliferation of
nonmalignent hepatocytes or breast epithelial cells. There was a strong
experimental evidence that the biological effects are only mediated by a combination
of narrowly defined, tumour-specific modulation frequencies.

Also from the point of view of immunology and the immunosuppressive functions of
regulatory T cells that are central for tumor progression a study imposes which deals
with immune status of patients operated for bladder cancer and exposed
postoperatively to PEMF. Results: PEMF application was followed by higher T- and
B-lymphocyte and CD4+, Cd16+ cell levels as well as enhanced T-cell activity
whereby the tumor relapse rates were relatively low ™.

Additional studies: '°,'®
b. In vivo (widely using animals)

23 Albino mice. Subcutaneous injection of melanoma cells on the dorsal side of the
mouse ear. PEMF (0,5 Hz, 200 mT, 30 min, 3 x a day for 6 days. Result: All mice
exhibited significant shrinkage of tumor cell nucles. By 54 % within a few minutes
after PEMF therapy and by 8 % within 3 h and reduction in the blood flow in this area
in about 15 min following PEMF 7.

4 Albino mice. Subcoutaneous injection of melanoma cells on the mouse skin. PEMF
(5-7 Hz, 200 mT, 6 min daily for 10 days. Result: Melanoma cells shrank within an
hour post PEMF / shrinkage of tumor cell nucle within 24 h post treatment.
Altogether showed mice a complete remission of melanoma 8.

Or immundeficient mice were divided in 4 groups / injection of metastatic mouse
breast tumor cells into the mammary fat pad. Group 1, 2 and 3 were exposed to
PEMF (1 Hz, 100 mT daily for 60, 180 or 360 min, respectively, for 4 weeks. Group 4
did not receive any treatment and was used as a control. Results: Mice exposed to
60 and 180 min daily showed a 30 % and 70 % tumor reduction, respectively, at
week 4, if compared to baseline ™°.

You remember my last statements last week: There are big differences between
animals that get injected cancer cells and prisoners which voluntary take part in the
study. Animals underlie the highest stress that badly damages their immunological
response.

In a study with 114 breast cancer patients (T3, N1-N3, MO) PEMF application was
highly effective (according the clinical, reontgenological and histological evidence
on the end-results. Also postoperative lymphorrhea expected was shorter and less
extensive .

Additional studies: *',%%,?°

c. Clinical studies
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A fundamental study identified a total of 1 524 different tumor-specific
frequencies, ranging from 0,1 - 114 KHz in 163 patients affected by different types
of cancer, including brain tumors, colorectal cancer, HCC carcinoma, pancreatic,
colorectal, ovarian, breast, prostate, lung, thyroid and bladder cancer. 28 patients got
self-administered PEMF-therapy: 3 times a day, for an average of about 278 months
(median treatment duration 4,1 months per patient ) with breast cancer, ovarian
cancer, prostate cancer, glioblastoma, HCC carcinoma, mesothelioma,
neuroendocrine tumor, non-small-cell lung cancer, sarcoma, thyroid tumor. Results:
4 patients presented stable disease for 3 years (thyroid cancer, 6 months
(mesothelioma metastatic to the abdomen), 5 months (non-small lung cancer) and 4
months (pancreatic cancer with biopsy proven liver metastasis) respectively. Best
response = 3, 6 %, partial response = 3,6 %, stable disease = 28,6 %, progressive
disease = 21,4 %, not available for response assessment = 60,7 % 2*. These

results are particularly interesting because a large number of these frequencies may
result in successful long-term disease management.

While most frequencies are tumor-specific (in breast cancer, hepatocellular
carcinoma, ovarian cancer and prostate cancer only 75 % are tumor-specific) ,
unfortunately the frequencies for breast, hepatocellular cancer, prostate and
pancreatic cancer were relatively high (MHz).

In another study %° found surprising clinical benefits from using the specific AM-EMF
signals (“amplitude-modulated”) to treat advanced hepatocellular carcinoma HCC,
stabilising the disease and even producing partial responses up to 58 months in a
subset of the patients. Though they used radiofrequencies (27,12 MHz). In the study
mentioned before HCC was treated with frequencies ranging between 100 Hz and 21
KHz.

d. Frequencies

Sure, a user of QRS could be frustrated about Diathermy-frequencies of 27,12 MHz
and its modulation in a range between 0,1 - 21 000 Hz. But there are also cancer-
specific extremely low frequencies (PEMF) or frequency modulated radiotherapy that
are able to inhibit and retard cancer.

For example 50 Hz:

Human colon adenocarcinoma and human breast adenocarcinomas exposed to 3 mT
static MF, modulated in amplitude with 3 mT ELF-MF at 50 Hz showed morphological
evidence of increased apoptosis %6 |n this trial has been implemented a second
independent experiment, when mice bearing tumors were exposed to the same
treatment for four consecutive weeks, significant inhibition of tumor growth
(40%) was reported, together with a decrement in tumor cell mitotic index and
proliferative activity. A significant increase in apoptosis was found in tumors of
treated animals, together with a reduction in immunoreactive p53 expression.

The same author carried out another study with mice bearing a subcoutaneous
human breast cancer tumour exposing them to modulated extremely low frequency
fields at 50 Hz at an intensity of 5,5 mT under chemotherapy ?’. Here was the
survival time of mice treated with cis-platin (3mg/kg i.p.) and exposed to MF was
significantly longer than that of mice treated only with cis-platin or only exposed to
MF, superimposing that of mice treated with 10mg/kg i.p. of the drug, showing that
MF act synergically with the pharmacological treatment.
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In another study was investigated in vitro, and with computer simulation, the influence
of a 50 Hz EMF on three cancer cell lines: breast cancer MDA-MB-231, and colon
cancer SW-480 and HCT-116. After 24 h preincubation, cells were exposed to 50 Hz
extremely low frequency (ELF) radiofrequency EMF using in vitro exposure systems
for 24 and 72 h. Results: Experimental results clearly showed disintegration of cells
treated with a 50 Hz EMF, compared to untreated control cells. A large percentage of
treated cells resulted in increased early apoptosis after 24 h and 72 h, compared to
the controls 2

Other extremely low frequencies / some examples:
Murine malignant tumor growth of mice inhibited, apoptosis of cancer cells induced,
and arrest of neoangiogenesis was observed by a pulsed 0,16- 1,34 Hz treatment %°.

Gro:j)g/th of sarcoma cells in mice was inhibited by a pulsed magnetic field at 0,8 T, 1
Hz ™.

A significant decrease in tumor growth and increase in survival were observed for
male and female mice exposed for 8h/day to 100 mT, 0,8 Hz square-wave from the
(3)1nset of tumor until death or until the tumor volume reached a predetermined volume

A pronounced decrease in tumor growth rate in animals exposed to a 5 Hz
interferential frequency for 1 hr daily has been shown *2.

A significant decrease in cell growth (56 %) of colon adenocarcinoma cells has been
shown in cells exposed to 1 Hz or 25 Hz for 2- 6 hours/ 1,5 mT in the presence of
dexaethasone *.

The inhibition growth rate was significantly higher of murine ostoeosarcoma cells,
treated with doxorubicin in the presence of 10 x 10 > mT PEMF at 10 Hz, compared
to both non-exposed resistant cell and those non-treated with doxorubicin 34

Electromagnetic exposure by 0,4 T, 7,5 Hz for 43 days inhibited the growth and
metastasis of melanoma cancer cells and improved immune function of the malignant
carcinoma °.

Exposure of breast tumors to a 120 Hz magnetic field 10 minutes per day with 0,1
mT, 15 mT oder 20 mT significantly reduced tumor growth, reduced the percentage
of area stained for CD31 indicating a reduction in the extent of tumor necrosis *°

e. Cancer promotion

It must not be kept in ignorance that PEMF fields also can promote cancer cells in
vitro. However there are indexed only a few studies. Examples: PEMF of 5 mT at
frequencies of 15 Hz, 125 Hz and 625 Hz were tested on cancer cell lines derived
from various types of tumors. Results: PEMF of 125 Hz and 625 Hz for 24-48 hours
continuously increased proliferation activity in the 2 types of cancer cell lines used *’.

Due to great number of electrosmog followers there has been carried out a lot of

studies on power supply. There is described a risk of childhood leukemia that is
increased at exposure higher than 0,3 uT according to National Cancer Institute
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Electromagnetic fields and cancer. But meanwhile it has turned out as nonsence.
Namely a case—control study using 53 515 children from the National Registry of
Childhood Tumours 1962-2008, matched controls, and calculated distances of
mother’s address at child’s birth to powerlines at 132, 275, and 400 kV in England,
Wales and Scotland. Previous findings of an excess risk for leukaemia at distances
out to 600 m declines over time has to be cancelled because any physical effect of
the powerlines is more likely to be the result of changing population characteristics
among those living near powerlines 8

2. Voltage / membrane potential / resting potential of
health cells

Hypothesis Jerry Tennant

| was particulary amazed to read that voltage or membrane potential of a healthy cell
shall be about -20 to -25 millivolts and we start to get sick when that voltage drops
below -15 millivolts or less. Unfortunately Tennant lacks to deliver any study proof.
Also typically and rather superficial he does not distinguish between the individual
cell types, because the value of the resting membrane potential varies from cell to
cell, and ranges from about -20 mV to -100 mV.

At least there are indexed some studies proofing different membrane potentials.

It has by now become a matter of common knowledge that neurons get a resting
potential of - 70 mV. The resting membrane potential in skeletal muscle cells is
about similar to that of neurons and tends to -95 mV (-70 to -100 mV) .
Erythrocytes do have 8,4 - 12 mV “°, astrocytes -80 to -90 mV, liver cells do have
-37 mV (28 - 44 mV) *', smooth muscle cells is -37 to -50 mV **, skeletal muscle
cells -95 mV, astrocytes -80/-90 mV, neurons - 70 mV, erythrocytes -12 mV,
arterioles -38 to -40 “* and membrane potential of mitochondria is -150 mV,
because that’s necessary for the respiratory complex ***°. As last week told: In
carcinomas there is a resting potential of -15 mV 647,

It is assumed generalized membrane defects in cancer or rather alterations of the
membrane system are a regular feature of tumor cells “®. Already in the 1950’s there
was recognized a general correlation between proliferation and membrane
potential, respectively that there is a significant depolarization during malignant
transformation of normal cells *°,°° ®". In a trial with an infiltrating ductal carcinoma
(breast cancer ) mean membrane potential in breast biopsy tissue from 9 women was
significantly depolarized, compared with values measured in tissue from 8 women
with benign breast disease *2. For example cell division was blocked at a membrane
potential of -75 mV %3 .

A high membrane potential is an expression of vitality and vigilance and has to be
created every few seconds by ions pumps and production of ATP, because there is a
“principle of dam” that allows a rapid material exchange. That’s life. In short: It
seems doubtful whether Jerry Tennant is an expert in these fields of membrane
potential. It has been known for a long time that membrane potential does control
wound healing **,°° *®. That’s no invention of Mr. Tennant. Therefore | do guess
that there is no need for further explanation or discussion.
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3. Causing cancer by PEMF

You know. The IARC (International Agency For Research on Cancer) is an
intergovernmental agency of the WHO and is repeatedly attracting increasing levels
of interest by announcements like “long-term exposures” to electromagnetic fields >
0,4 pT is possibly carcinogenic to humans.

They relay, in this respect, on a meta-analysis (50 and 60 Hz frequencies / 99.2% of
children residing in homes with exposure levels < 0.4 pT had estimates compatible
with no increased risk, while the 0.8% of children with exposures = 0.4 uT had a
relative risk ) °” and an erroneous interpretation of a study with Sprague-Dawley
rats®®. For explanation only: These inbreeded rats do have a spontaneous tumor
incidence of 45% °°. So it has to be stressed the need of extreme caution in
evaluation of carcinogenicity studies.

In this (faked) study the rats got the carcinogen DMBA that can induce tumors like
mammary cancer in susceptible rat strains after one single dose. Than they used the
following tendencious trial design:

Group 1: 10 mg DMBA / without an magnetic field

Group 2: 10 mg DMBA / magnetic field 100 uT, 50 Hz, 26 weeks
Group 3: 10 mg DMBA / magnetic field 500 uT, 50 Hz, 26 weeks
Group 4: 10 mg DMBA / magnetic field 100 uT, 60 Hz, 26 weeks

Results:

Group 1: Tumors in 96 % of the rats
Group 2: Tumors in 90 % of the rats
Group 3: Tumors in 95 % of the rats
Group 4: Tumors in 85 % of the rats

According to these findings those rats without any electromagnetic application had
the most cancer incidence. There is nothing more to be said. How believable is the
whole “scientific” system still ? .... You see it makes little sense to deliver studies
that PEMF < 40 uT are not carcinogenic. How that can be proved ?

Best regards
Rainer Krapf
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