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Abstract

Microwave radiation from mobile phones enhanced skin wheal responses induced by house dust mite and Japanese cedar pollen while it had no effect on wheal responses induced by histamine in  patients with atopic dermatitis/eczema syndrome (AEDS). Microwave radiation also increased plasma levels of substance P (SP) and vasoactive intestinal peptide (VIP) in patients with AEDS. These results indicate that microwave radiation from mobile phone may enhance allergen-induced wheal responses in association with the release of SP and VIP. This finding may be useful in elucidating the pathophysiology and treatment of AEDS. 

Introduction

  It has been reported that repeated exposure of microwave radiation from mobile phones caused

head aches and maximum temperature rise in the brain in human [1, 2], and increased expression of c-fos messenger RNA in the rat brain [3]. However, the effect of microwave radiation on allergic responses in atopic patients has not previously reported. It has also been reported that in rats, substance P (SP) and vasoactive intestinal peptide (VIP) induce mast cell degranulation [4,5]. Moreoover, SP and VIP levels are elevated in nasal secretions in patients with allergic rhinitis [6]. These reports prompted me to study the effect of microwave radiation in patients with atopic eczema/dermatitis syndrome (AEDS) to determine whether microwave radiation could alter their allergen-induced skin wheal responses and plasma levels of SP and VIP.

Methods

After obtaining informed consent, 25 patients with AEDS (14 women and 12 men, mean age 31 years, range 21-52 years) were studied. All of the patients were allergic to house dust mite (Dermatophagoides pterynissinus) and Japanese cedar pollen. They took no medication for 72 hours prior to the study. In the microwave radiation study, 26 patients viewed an 60-min video featuring weather information, while having 26 mobile phones calling for 60 min without sound. Since it was difficult to hold the mobile phone aｔ the ear for 1 hour, the mobile phone was tied around the neck by string and consequently placed 4 cm below the chin. In the control study, 26 patients viewed an 60-min video featuring weather information, while having 26 mobile phones without calling. Before and after the study, skin prick test were performed using commercial house dust mite allergen, Japanese cedar pollen allergen as well as control solution and histamine (10mg/ml), and 15 minutes later wheal size was measured [7]. The concentration of allergen extract for skin prick test was titrated by comparing histamine control of each patient, and optimal concentration was found to be undiluted one. Therefore, undiluted allergen extract was used. All of the 26 patients were studied at the same time as a group, and first microwave study control study was conducted and after 1 week control study was conducted. This is a single-blinded study. Patients were not told whether they had calling or not. The model of the mobile phones used were TOSHIBA C451T (n=8), KYOCERA 3001 (n=7), KOKUSAI K0207 (n=6), and SONY D501i (n=5). Simultaneously, plasma levels of SP and VIP were measured by ELISA according to the manufactureｒ’s protocol (Peninsula Laboratories, INC), Briefly, standard/samples, polyclonal anti-neuropeptide antibody and biotinylated neuropeptides were incubated in 96-well precoated with Protein A Immunoplates for 2 hours at room temperature and they were washed for five times. Streptoavidin-conjugated Horseradish Peroxidasewas added and wells were incubated for 1 hour at room temperature, and they were washed for five times. Then 3,3’,5,5’-Tetramethyl Benzidine Dihydrochloride was added and wells were incubated for 1 hour at room temperature, and reaction was terminated with 2N HCL. Absorbance was read at 450 nm and results were calculated. The sensitivity of the assay was 10 pg/ml.  

Results

As shown in Table 1, the wheal responses induced by both house dust mite and Japanese cedar pollen allergens were not changed in the control study. In contrast, the responses were significantly enhanced by microwave radiation. This was not due to enhanced non-specific irritation of the skin, as no enhancement of wheal responses were induced by control solution or by histamine in these subjects. The enhancement of wheal responses were still significant (P<0.05) after 2 hours (means + SEM; 6.9 + 0.07 mm by house dust mite and 5.9 + 0.05 mm by Japanese cedar pollen), but not after 4 hours (6.1 + 0.06 mm by house dust mite and 5.0 + 0.05 mm by Japanese cedar pollen). Moreover, plasma levels of SP and VIP were elevated by microwave radiation but not by control study 

(Table 1). It is true that SP and VIP increase in stress reaction. However, the failure of increase of SP and VIP by control study without microwave radiation indicates that increase of these neuropeptides is caused by microwave radiation. However, it is possible that patients with AEDS may feel microwave radiation as stress.

Discussion

These results suggest that microwave radiation from mobile phones enhanced allergen-induced wheal responses in association with the release of SP and VIP. The exact mechanisms are currently under investigation. It should be pointed out that the way of mobile telephones used in these experiments is different from usual way, thus further investigation is necessary to draw definite conclusion. However, microwave radiation failed to enhance skin wheal responses by Japanese cedar pollen in patients with allergic rhinitis who were allergic to Japanese cedar pollen (n=20); 8.2 + 0.09 mm at baseline vs  8.4 + 0.09 mm after microwave radiation. These finding may be useful in elucidating the pathophysiology and treatment of AEDS. 
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	Table 1. Effect of microwave radiation from mobile phones on patients with AEDS 

	
	
	Control (n=26)
	
	
	Microwave radiation (n=26)
	
	

	
	Before 
	After
	P 
	
	Before 
	After
	P 

	Skin wheal responses (mm)
	
	
	
	
	
	
	

	House dust mite*
	6.1 + 0.07
	6.2 + 0.08
	NS
	
	6.0 + 0.07
	7.5 + 0.09
	<0.01

	Japanese cedar pollen
	4.8 + 0.05
	5.0 + 0.05
	NS
	
	4.9 + 0.04
	6.4 + 0.06
	<0.01

	Control solution
	0.0 + 0.00
	0.0 + 0.00
	NS
	
	0.0 + 0.00
	0.0 + 0.00
	NS

	Histamine
	5.1 + 0.05
	5.3 + 0.05
	NS
	
	5.2 + 0.05
	5.4 + 0.06
	NS

	Plasma levels (pg/ml)
	
	
	
	
	
	
	

	SP 
	55.9 + 1.3
	57.8 + 1.2
	NS
	
	58.3 + 1.2
	74.1 + 1.6
	<0.01
	

	VIP
	17.5 + 0.7
	16.9 + 0.6
	NS
	
	19.2 + 0.7
	27.5 + 0.8
	<0.01

	Values are the means + SEM.
	
	
	
	
	
	

	* Dermatophagoides pteronyssinus.
	
	
	
	
	
	


