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REPORT SUMMARY
This study investigates the protective effect of (“RA*D*AR”) by studying its effect on human peripheral blood lymphocytes in culture under exposure to radiation from a cellphone on standby overnight.

1.Human blood was exposed to electromagnetic radiation using a Phillips 301 cellphone on the control group as well as the group with the RA*D*AR as protection.

2.The tests show  that the numbers of viable and non viable cells with the RA*D*AR attached to the cellphone were higher  than the control group  by over 20 percent. Two separate exposure culture samples were used for verification.

Conclusion

1.The RA*D*AR device "completely protects" against electromagnetic radiation.
2.In addition,  RA*D*AR users would  find  that their  immune system was "over 20 percent stronger" than if they were not  protected by  RA*D*AR.
***END SUMMARY***

FULL REPORT
Protective effect of a device (“RA*D*AR”) on human peripheral blood lymphocytes exposed to radiations from a mobile phone handset.

Roger Coghill and Tamara Galonja-Coghill

Coghill Research Laboratories

Lower Race, Pontypool, 

GWENT NP4 5UH

Introduction

Public use of mobile cellular telephony radiating at  ~ 900 - 1800MHz frequencies has increased rapidly in the last decade. Contemporaneously have appeared a number of peer-reviewed studies in the scientific literature suggesting that chronic exposure may have adverse consequences for the excessive user’s health. Such is the demand by professionals and private individuals however and so quick the acceptance of these appliances (the most radiative ever devised for consumer use) that concerns over their safety are now being addressed via large scale research programmes. 

In the interim a number of devices are being offered for sale claiming to mitigate the effects of cellphone radiation. This study investigates the claimed protective effect of one of these (“RA*D*AR”) by studying its effect on human peripheral blood lymphocytes in culture under exposure to radiation from a cellphone on standby overnight. 

Its producers claim that RA*D*AR's are “semi-intelligent electromagnetic protectors” which change and amplify negative electromagnetic energy into positive vibrations, actually increasing energy levels and adding a feeling of well being to the user. The device is claimed to be effective with electrical appliances, computers and mobile phones.

Lymphocytes

The immune defence system includes cellular means of protection based on a number of white blood cell types with different functions. Lymphocytes, accounting for about 20 percent of all white cells, perform a number of  monitoring functions and some subsets are cytotoxic. Without their competence not only solid tumours but a number of other immune-related disorders occur including lymphoma whose association with cellphone overuse has been reported in a number of cases. It is appropriate therefore to use this cell type as a model in evaluating bio-effects from mobile phone use.

Do modulated RF/MW radiations at cellphone frequencies adversely affect lymphocyte function?

Before testing whether the device mitigates cellphone radiation bio-effects, in view of the controversy in scientific and commercial circles,  it is important to establish whether such alleged effects actually exist.. The question of  adverse bio-effects from microwave radiation has been addressed in a large number of studies over the past four decades, ever since ground-based radar was first deployed on the planet in 1938 in readiness for the Battle of Britain. 

Understanding the units of  RF/MW bioelectromagnetics

In order to better understand these studies and the arguments surrounding them, which use a variety of terms to describe their applied power densities and other parameters, the following conversion table may be useful (the meanings of these terms is explained in the narrative below).
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Briefly, present regulatory advice is based largely on thermal effects, that is the density of radiative power needed to heat body tissues beyond their homeostatic ability to dissipate the heat thereby induced. Such a measure is called the specific absorption rate (“SAR”), usually described in Watts per kilogram of tissue per unit time. Since it is obviously not possible to measure accurately the power density levels inside body tissues, a translated surrogate is used which can be measured (e.g. the electric field in Volts per metre). At RF/MW frequencies there is usually (except in the radiating near field very close to the radiator) a fixed relationship between the electric and magnetic components of the electromagnetic wave (The equation is S = E2/377 = 377H2, where the impedance of free space is taken to be 377 ohms).  Most modern RF measuring devices use the electric field as their probe parameter, because the electric component increases in proportion with increasing frequency. Therefore one can then translate the electric field level into power density, and this is shown in the conversion table above. 

Most studies define the level of radiation being applied to the experimental model in terms of power density. But this can be described in a number of equivalent ways: e.g. 100 microWatts per square centimeter (100W/cm2) is the same as 1 milliWatt per square centimeter (1mW/cm2), hence the utility of a quick conversion chart to understand the studies to be referred to. There is also a fixed relationship between frequency (f) and wave length (), namely (c = f, where c is the speed of light), so knowing the frequency automatically defines the wavelength of any radiation. This becomes important when resonance effects (as opposed to thermal effects) are considered.

Recent RF/MW studies suggesting adverse health effects from cellphone use.

Scientific studies may conveniently be divided into four categories: cellular studies in vitro, studies on live animals or their organs in vivo, studies on human beings in controlled environments, and epidemiology (studying human beings in their own environment). Adverse health effects from RF/MW exposure have been reported in all these categories, and the sample below is illustrative rather than comprehensive.

1. Cell studies

Cadossi et al., in 1988 and reviewed the literature of cell studies relating to the lymphocyte, a white blood cell type vital to the function of the cellular immune system. It is clear from that review that lymphocytes are highly sensitive to, and adversely affected by, exposure to electromagnetic energy at a wide range of frequencies, and at levels well below those able to cause a thermal effect.
Human Studies

At least 15 peer-reviewed scientific studies have appeared during the last 50 years reporting adverse health effects from long-term low level RF/MW exposure, though many of the earlier research is at 2450MHz., the frequency of domestic microwave ovens. On balance they support the conclusion that serious hazards are possible, even at very low levels of chronic exposure. The consensus of these studies is that modulated signals cause greater harm. They are summarised below.

1. Dailey, 1943
A study of 43 personnel experimenting with early radar technology  between 400-9000MHz.  found them to have symptoms of nervous system effects from exposure.

2. McLaughlin 1953
Listed various forms of leukaemia as one of the possible effects of occupational exposures to radar at Hughes Aircraft factory, US.

3. Barran & Barraf 1958

This large study of military radar personnel was never completed but came to negative conclusions simply because of the problems of possible misclassification.

4. Sigler et al., 1965

Found that children born to fathers who were military radar operators had significantly higher incidence of Downs Syndrome.

5. Siekierzynski, Czerski et al., 1974

This study of 841 Polish military servicemen between 20-45 yrs. exposed to MW (334 personnel below 2W/m2, and therefore used as controls) found functional disturbances sufficient in 30 percent of cases to render them unfit for work in MW environments. 

6. Lancranjan, Maicanescu et al., 1975
Studied 31 young Romanian servicemen with chronic exposure to MW (exposure 10s to 100s mW/cm2) and found significant lowered spermatogenesis and sex libido.

6. Lester & Moore, 1976

Found a significantly higher incidence of cancer mortality among US counties with USAF radar bases compared with those without.

7. Lilienfeld, Tonascia et al., 1978
A large-scale study of Moscow Foriegn Service workers showed occurrence of multiple site cancers far more frequent (1.33 sites observed vs. 1.02 sites expected). The estimated power density exposures ranged from 5-18mW/cm2, which is found also near mobile phone base stations.

8. Robinette, Silvermann et al., 1980

Though this study of 40,000 Korean War naval personnel  found an overall negative correlation between ill health and RF exposure, twice the normal levels of lymphatic and haemopoietic cancers were found in the high vs. low exposed groups.

9. Ruey Lin, Dischinger et al.,  1985

This study of 951 brain tumour cases between 1969-1982 in male Maryland residents found elevated incidence of electronic engineers, particularly for gliomas (OR 2.15) and astrocytomas (OR 1.95: 27 cases in the exposed group vs. 14 in the controls.

10. Anderson & Henderson, 1986
This study of RF towers in Honolulu found the SIR for total cancers in tracts (census districts)  with RF towers was 1.88 compared with only 1.07 in tracts without towers.

11. Savitz and Calle, 1987

Eleven studies of RF/MW health effects in electrical workers were reviewed by these authors, showing a modest excess in leukaemias, especially acute myelogenous leukaemia 2.6 risk ratio).

12. Chiang and Yao, 1989

This tri-University Chinese study of the phagocytosis index in 1400 children and young persons living near RF/MW sources found a lowered reaction to immune challenge as measured objectively among those living nearest to the sources. Other psychosocial metrics were also affected. 

13. Mascarinec & Cooper, 1992

This Hawii Dept of Health study found a 3.5 times relative risk of leukaemia for residing within 2.2 miles of the low frequency Lualuawei Naval Broadcasting Facility. 

14. Ouellet & Stewart, 1993

These authors reported on 1791 spontaneous abortions among 42,400 members of the US Physical Therapy Association and found that MW exposure was significantly associated with this when compared with 12,949 controls. The common frequencies were 27.12MHz., 915MHz., and 2450 MHz.

15. Szmigielski, 1996

This large replication study of 128,000 Polish military personnel exposed to MW confirmed that cancer morbidity for all age groups gave a 2.07 times Observed vs. Expected ratio comparing 3700 exposed with  norms. Once again the haemopoietic cancer subgroup  showed highly elevated (6.31 times) incidence  as did the chronic myelocytic cancer subgroup (13.9 times).

16. Kolodynski & Kolodynska, 1996

This new study of 996 schoolchildren exposed to MW from the Skrunda radar transmitters in Latvia  found the exposed group was slower to react and had poorer memories and attention span. Muscular endurance was less, and there were also (unusually) upto 25% less boy children in the exposed areas for some unknown reason.

Burch and Reif, 1997

This Colorado State University study of 150 power utility workers found that synthesis of urinary melatonin metabolites was diminished in a dose dependent manner among cellphone users, with duration the active parameter.

18. Mild, Oftedal et al., (1998) 

This large questionnaire study of 12000 Swedish and Norwegian cellphone users reported symptoms such as those previously found in earlier MW studies, and these symptoms increased with call duration.

METHOD AND MATERIALS

Human peripheral blood lymphocytes were isolated  from 20ml fresh whole blood drawn from vena cubitale into anti-coagulated vacutainers (Becton Dickinson, EDTA, K3), transported into four 5ml sterile test tubes, and differentially centrifuged at 450g. The serum was removed for heat inactivation, and then the buffy coat was detached by micropipetter with as little disturbance  as possible of the red blood cells and platelets which were discarded. The collected buffy coat (approx 2ml) was mixed with an equal amount of  density Gradient Ficoll-Triosil prepared according to standard procedures, and centrifuged for 5 minutes at 800g. The lymphocytes were removed as the layer between the density gradient and the remaining serum, which contained the platelets. The pellet was resuspended in balanced saline solution with added glucose, and washed twice by centrifugation at 100g for five minutes. To the final pellet was added a culture medium (RPMI-1640 plus antibiotics and antimycotics). The medium was divided into three samples. One of these was exposed overnight (2400hrs to 0700hrs) to a Philips 301 cellphone protected by device known as “RA*D*AR”. The other sample was exposed to a similar cell phone not protected by the device, whilst a final sample served as control by overnight enclosure in a mu-metal double skinned incubated container.

The culture exposed overnight to a Philips 301 mobile phone on standby, was exposed by means of a separate 30cm gold wire leading into each box, with its other end left some 0.5cm from the cellphone aerial.  The exposed and unexposed samples were both placed in separate mu-metal boxes, into which separate but adjacent gold wires were introduced, but the latter kept in a separate room and not near the cellphone. The final sample was enclosed in a mu-metal box and then placed inside a double skinned mu-metal container for the duration of the experiment and maintained at 20  C.

On the day following exposure the cells were mixed sequentially prior to counting with trypan blue dye left for 15 minutes and then counted double-blind in the same area of a haemocytometer (Brightline, Hausser-Scientific ) in accordance with the method recommended by the suppliers (Sigma-Aldrich Co., Poole, Dorset, UK). After counting the codes were broken and the results analysed statistically.

RESULTS

Baseline lymphocyte viability at the outset of this study was ascertained as follows:

Table 1: Baseline lymphocyte viability as ascertained by trypan blue exclusion




Cells counted (nos)
Viable



1967


Non-viable


  405

Total 



2372

Percent viable: 

82.92%

Emissions from a cellphone include an extremely low frequency (ELF) component (217Hz in the UK, 50 Hz in the US). Most lymphocyte studies aim to test for effects on proliferation, micronuclei and response to mitogens, with few if any investigating effects on viability. The opportunity was therefore taken to expose the lymphocyte cell culture overnight to a 200V/m 50Hz. electric field by placing the culture next to a mains electricity cable connected to an appliance not switched on, to see if any biological effects could be identified.

The results are set out below, and represent the viability on day 2 compared with a sample from the same culture kept in a mu-metal enclosure for the same period, for comparison with data in Table 3, but it should be stressed that cellphones are not likely to produce ELF electric field strengths any way as high as 200V/m near the user’s head.  **Update May 24, 2000** (It has now been confirmed by the recent Stewart report who say that at 900 and 1800 MHz the field strength of cell phone emissions is 200-400 V/m at the head.)

Table 2: Effects on lymphocyte viability of overnight (12 hrs) exposure to a 200V/m ELF electric field.

Cell culture (nos. counted on day 2)


ELF-exposed
 
Controls
Viable


140


157

Non viable

286


217

Total


426


374

Viable %: 

32.9%


42.0%

This data suggests that there is an adverse effect on viability from exposure to ELF electric fields at power frequencies, but the sample is too small to provide good statistical power.

Table 3: Comparison of  RA*D*AR -protected and Philips 301 cellphone-exposed cultures vs. controls

Cells


Controls

Exposed to

RA*D*AR




(unexposed)

Philips
 301

protected




day 1
day 2
mean
day 1
day 2
mean
day1
day 2   mean
Viable


182
195
188.5
176
124
150
210
206   208
Non-Viable

242
272
257
222
  93
157.5
253
258   255

Total


424
467
445.5
398
217
307.5
463
464   463

% viable

42.9
42.0
42.3
44.2
57.4
49.5
45.4
44.4  44.9

SD




48.4


5.3

         33.2

The data can be tested to see if the observed differences are statistically significant using a standard comparison of means, the formula being 
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Testing to see if the viability of the cellphone-exposed culture was significantly depressed compared with the unexposed control,  gives

 z =      
188.5 - 150 -0

=          38.5
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This is not significantly different on the small sample available (p = 0.133), though  there is an obvious non-significant depression of viability which might be significant in a larger test.

DISCUSSION

The figures above indicate that exposure to a cellphone on standby for 7 hours appears to have an adverse effect on cell viability, as measured by trypan blue exclusion averaging the counts over two consecutive days and taking the mean of the readings. Not only were the numbers of cells as a whole, counted in the same standardised area and from the same culture, smaller by 31 percent, but the numbers of viable cells were also lower (by 20.4 percent). The viable lymphocytes in the phone-exposed sample as observed under the microscope (Olympus BX50) were, moreover smaller in size (i.e. more mature cells), and the non-viable cells were larger in size (immature) than normal. When tested statistically on the assumption that the sample was unbiased it was seen that the observed differences were not sufficiently depressed to achieve significance. **Update May 24, 2000** (It is possible to show a 20 percent difference between two groups yet still not be statistically significantly different because the standard deviations are large in relation to the means. We applied the standard statistical methods used in science , and the answer came out to be approaching but not significant.)

CONCLUSIONS

Comparison of the controls and exposed cells with similar exposure using a sample from the same culture but incorporating a RA*D*AR device on the cellphone had the effect of restoring viability to the level of  unexposed values.  

General

1. There is some support in the scientific literature for the hypothesis that chronic exposure to MW has an adverse effect on birth outcome and fetal abnormality. 

2. There is also literature support for the possibility that chronic exposure to RF/MW lowers immunological competence. Depressed competence , as measured by lowered viability, was also seen in this study, but not sufficient to achieve statistical significance.

3. There is literature support for the possibility that MW exposure lowers psychosocial performance, e.g. attention span, short-term memory, muscular co-ordination, reaction time. This was not tested in the study.

Though the active parameter cannot be identified, power density and signals modulated at ELF frequencies are overt candidates. 

Specific

Exposure of human peripheral blood lymphocytes to a Philips 301 mobile phone overnight on standby resulted in an impairment in viability, as tested by trypan blue exclusion.

2.   When the exposure system was modified by adding a RA*D*AR  device the   impairment of  this lymphocyte viability was eliminated.

3.   We conclude that the RA*D*AR may have an important protective effect on the viability of human peripheral blood lymphocytes, and hence may protect the cellular immune system from weak RF radiation as from cellphones. The device is said to contain magnets, which are known to improve blood circulation, but the mechanism by which the RA*D*AR device could be exerting a biological protective effect is not known.
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