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ADDITIONAL ARTICLES MENTIONED IN SECTION 44 OF DR. CARPENTER’S REPORT 
 

(MECHANISMS OF INTERACTION BETWEEN RF/MW RADIATION AND BIOLOGIC SYSTEMS AT THE 

CELLULAR LEVEL) 
 
 
 
44. The following studies explain the mechanisms of interaction between RF/MW radiation and 
biologic systems at the cellular level. […] 
 

b.  Cell membrane reaction is lipid peroxidation. 
 

i. Serban, M. and V. Ni (1994). "Lipid peroxidation and change of plasma 
lipids in acute ischemic stroke." Romanian journal of internal medicine= 
Revue roumaine de médecine interne 32(1): 51. [Included in the present 
Exhibit.  Only a summary had been included in C-SE-AQLPA-0099, SE-
AQLPA-7 Doc. 28] […] 

 
vi. Devasagayam, T., K. Boloor, et al. (2003). "Methods for estimating lipid 

peroxidation: An analysis of merits and demerits." Indian journal of 
biochemistry & biophysics 40(5): 300-308. [Included in the present Exhibit.  
Was not included in C-SE-AQLPA-0099, SE-AQLPA-7 Doc. 28] […] 

 
g. DNA repair disruption : […] 

 
iii. Sun, L. X., K. Yao, et al. (2006). "[Effect of acute exposure to microwave 

from mobile phone on DNA damage and repair of cultured human lens 
epithelial cells in vitro]." Zhonghua Lao Dong Wei Sheng Zhi Ye Bing Za Zhi 
24(8): 465-467. [Not included ; unavailable in English] 

 
h.  Immune response suppression : […] 

 
iv. Surcel, D., D. Dabala, et al. (2009). "Free Radicals, Lipid Peroxidation and 

Immune Response in Experimental Exposure to Electromagnetic Fields." 
Epidemiology 20(6): S118. [Included in the present Exhibit.  Was not 
included in C-SE-AQLPA-0099, SE-AQLPA-7 Doc. 28] 
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Abstract:
 

Although the physical techniques for measuring electromagnetic fields (EMF) are 

well developed, adequate characterization of the biological effects induced by EMF is 

still subject to discussion. Data from recent experiments suggests that EMF is associated 

with the iron-mediated free radical generation, that can cause damage in biologic 

molecules. The aim of this study was to show the effects of chronic exposure to EMF on 

the oxidative and immune response.

 

In vivo experiment was carried out on Wistar rats, divided in to 4 groups as follows: 

1. Control-group, without exposure, sacrificed at 1 month; 2. Control-group, without 

exposure sacrificed at 6 months; 3. EMF-exposed group, sacrificed at 1 month; 4. EMF – 

exposed group, sacrificed at 6 months. The rats were exposed to EMF that covered a 

range of frequencies between 160–170 MHz, with S = 8 W/m2, for 2 hours/ day, 1 month 

and 6 months.

 

The following parameters were assessed: a) 3HTdR incorporation test, b) IL-1 assay, 

c) TNF-assay, d) Chemiluminiscence assay, and e) Lipid peroxides.

 

The 3HTdR incorporation was decreased in the EMF- exposed groups, as compared 

with control groups, but with statistically significant difference (ssd) only in the third 

group. Increased values of the cytokines (IL-1 and TNF) were found in the groups 3 and 

4, but with ssd only in group 4. Chemiluminescence assay and lipid peroxides were 

increased in groups 3 and 4, but ssd were found only in the fourth group. In the forth 

group, an important suppression of the immune response and increased activity of the 

cytokines was demonstrated.

 

Our results indicate an association between EMF and immune and oxidative 

response and suggest these reactions could have a key role as a mechanism leading to 

irreversible injury in EMF prolonged exposure.
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