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This compilation of research on the effects on the immune system from exposure to radio 
frequency radiation consists of excerpts from a research review published in 2013 by Dr. 
Stanislaw Szmigielski in a peer-reviewed journal and a list of references to studies published 
since 2000. 
 
 

Reaction of the immune system to low-level RF/MW exposures 
 
Szmigielski S. Reaction of the immune system to low-level RF/MW exposures. Science of the 
Total Environment. 2013 Jun 1; 454-455:393-400. doi: 10.1016/j.scitotenv.2013.03.034. 
 

Abstract 
 
Radiofrequency (RF) and microwave (MW) radiation have been used in the modern world for 
many years. The rapidly increasing use of cellular phones in recent years has seen increased 
interest in relation to the possible health effects of exposure to RF/MW radiation. In 2011 a 
group of international experts organized by the IARC (International Agency for Research on 
Cancer in Lyon) concluded that RF/MW radiations should be listed as a possible carcinogen 
(group 2B) for humans. The incomplete knowledge of RF/MW-related cancer risks has initiated 
searches for biological indicators sensitive enough to measure the "weak biological influence" of 
RF/MWs. One of the main candidates is the immune system, which is able to react in a 
measurable way to discrete environmental stimuli.  
 
In this review, the impacts of weak RF/MW fields, including cell phone radiation, on various 
immune functions, both in vitro [cell culture studies] and in vivo [live animal studies], are 
discussed. The bulk of available evidence clearly indicates that various shifts in the number 
and/or activity of immunocompetent cells [cells that can develop an immune response] are 
possible, however the results are inconsistent. For example, a number of lymphocyte [small 
white blood cells especially found in the lymphatic system] functions have been found to be 
enhanced and weakened within single experiments based on exposure to similar intensities of 
MW radiation.  
 
Certain premises exist which indicate that, in general, short-term exposure to weak MW 
radiation may temporarily stimulate certain humoral* or cellular immune functions, while 
prolonged irradiation inhibits the same functions. 
 
https://www.ncbi.nlm.nih.gov/pubmed/23562692 
 

Excerpts 

“Recently, Jauchem (2008) reviewed the effects of RF/MW radiation on the immune system and 
concluded that although both positive and negative findings were reported in some studies, in a 
majority of instances no significant health effects were found. However, most studies had some 

https://www.saferemr.com/2016/03/welcome-to-emr-safety.htmlhttps:/www.saferemr.com/2016/03/welcome-to-emr-safety.html
https://www.ncbi.nlm.nih.gov/pubmed/23562692
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methodological limitations. Some changes in immunoglobulin levels and in peripheral blood 
lymphocytes were reported in different studies of radar and radio/television-transmission 
workers (Moszczyński et al., 1999).” 

Immunotropic effects of RF/MW exposure in in vitro studies 

“In summary, it may be concluded that non-thermal intensities of RF/MW radiation may exert 
certain measurable effects and shifts in physiology of immunocompetent cells, however these 
effects appear to be weak, inconsistent and difficult to replicate. Among other stress reactions, 
induction of heat-shock proteins, altered reaction of lymphocytes to mitogens, weaken 
phagocytosis and/or bactericidal activity of macrophages were reported after in vitro exposure of 
isolated cells to arbitrarily chosen conditions of the exposure (frequency and modulation of the 
RF/MW radiation, power density, time and schedule of exposure, etc.).  

From studies performed in our laboratories (Dąbrowski et al., 2003; Stankiewicz et al., 2006, 
2010) it may be concluded that in vitro effects of non-thermal RF/MWs cannot be revealed using 
basic tests for assessment of function of immunocompetent cells (including typical microculture 
of lymphocytes with mitogen stimulation) and finer techniques (e.g., immunogenic activity of 
monocytes (LM index), T-cell suppressive activity (SAT index) or release of cytokines in 
microcultures of PBMC) are required to study the effects of RF/MW exposures. Nevertheless, 
nothing can be concluded on thresholds of the above phenomena, their mechanisms or 
relevance to health risks. None of the above discussed studies provides data which can be 
directly or indirectly linked to cancer development (Table 1).” 

 

Effects of in vivo RF/MW exposures on function of the immune system 

“In summary, studies of immune reactions in animals exposed to MWs provide controversial 
results with some papers reporting no measurable response, while in others positive results 
were obtained. The available bulk of evidence from numerous experimental studies in vivo 
aimed to assess the effects of short-term and prolonged low-level MW exposure on function and 
status of the immune system clearly indicates that various shifts in number and/or activity of 
immunocompetent cells are possible. However, the results are incoherent; the same functions 
of lymphocytes are reported to be weaken[ed] or enhanced in single experiments with MW 
exposures at similar intensities and radiation parameters. There exist premises that in general, 
short-term exposure to weak MWs may temporarily stimulate certain humoral or cellular immune 
functions, while prolonged irradiation inhibits the same functions (Grigoriev et al., 2010). There 
exist papers which report changes in NK [natural killer] cell activity or TNF** release in MW-
exposed animals, but clinical relevance or relation to carcinogenicity of these findings is 
doubtful.”  

 

 

[* Humoral immunity is mediated by macromolecules found in extracellular fluids such as 
secreted antibodies, complement proteins, and certain antimicrobial peptides.] 

[** Tumor necrosis factor is a cell signaling protein involved in systemic inflammation.] 



3 
 

 

Dr. Szmigielski signed the Catania Resolution in 2002: 
 

The Catania Resolution 
 
According to several reports, a group of scientists issued a statement on EMF at a 
meeting in September. 
 
They were attending the international conference “State of the Research on 
Electromagnetic Fields—Scientific and Legal Issues,” organized by ISPESL, the 
University of Vienna, and the City of Catania. ISPESL is a technical-scientific branch of 
the National Health Service that advises industry on protection of occupational health 
and well-being in the workplace. In Catania, Italy, on Sept. 13 and 14, 2002, they agreed 
to the following: 
 
Epidemiological and in vivo and in vitro experimental evidence demonstrates the 
existence for electromagnetic field (EMF) induced effects, some of which can be adverse 
to health. 
 
We take exception to arguments suggesting that weak (low intensity) EMF cannot 
interact with tissue. 
 
There are plausible mechanistic explanations for EMF-induced effects which occur 
below present ICNIRP and IEEE guidelines and exposure recommendations by the 
European Union. 
 
The weight of evidence calls for preventive strategies based on the precautionary 
principle. At times the precautionary principle may involve prudent avoidance and 
prudent use. 
 
We are aware that there are gaps in knowledge on biological and physical effects, and 
health risks related to EMF, which require additional independent research. 
 
The undersigned scientists agree to establish an international scientific commission to 
promote research for the protection of public health from EMF and to develop the 
scientific basis and strategies for assessment, prevention, management and 
communication of risk, based on the precautionary principle. 
 
https://www.bems.org/node/824   
 
List of signatories: https:/www.emrpolicy.org/faq/catania.pdf 

 
 
 

 

 

  

https://www.bems.org/node/824
https://www.bems.org/node/824
https://www.emrpolicy.org/faq/catania.pdf
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Following is a list of studies of the biologic and health effects on the immune system from 
exposure to radio frequency radiation published since 2000 based on a search of the EMF-
Portal archive. 
 
 
 
Ait-Aissa S, Billaudel B, Poulletier de Gannes F, Ruffie G, Duleu S, Hurtier A, et al. In utero and 
early-life exposure of rats to a Wi-Fi signal: screening of immune markers in sera and 
gestational outcome. Bioelectromagnetics. 2012;33 (5):410-20. 

Anderson LE, Sheen DM, Wilson BW, Grumbein SL, Creim JA, Sasser LB. Two-year chronic 
bioassay study of rats exposed to a 1.6 GHz radiofrequency signal. Radiat Res. 2004 Aug; 
162(2):201-10. 

Anghileri LJ, Mayayo E, Domingo JL. Aluminum, calcium ion and radiofrequency synergism in 
acceleration of lymphomagenesis. Immunopharmacology and immunotoxicology. 2009; 31(3): 
358-62. 

Anghileri LJ, Mayayo E, Domingo JL, Thouvenot P. Radiofrequency-induced carcinogenesis: 
cellular calcium homeostasis changes as a triggering factor. Int J Radiat Biol. 2005 Mar; 
81(3):205-9. 

Atasoy HI, Gunal MY, Atasoy P, Elgun S, Bugdayci G. Immunohistopathologic demonstration of 
deleterious effects on growing rat testes of radiofrequency waves emitted from conventional Wi-
Fi devices. Journal of pediatric urology. 2013;  9(2):223-9. 

Aydin B, Akar A. Effects of a 900-MHz electromagnetic field on oxidative stress parameters in 
rat lymphoid organs, polymorphonuclear leukocytes and plasma. Arch Med Res. 2011 May; 
42(4):261-7. doi: 10.1016/j.arcmed.2011.06.001. 

Boscol P, Di Sciascio MB, D'Ostilio S, Del Signore A, Reale M, Conti P, et al. Effects of 
electromagnetic fields produced by radiotelevision broadcasting stations on the immune system 
of women. Science of the Total Environment. 2001; 273(1-3):1-10. 

Boscolo P, Di Giampaolo L, Di Donato A, Antonucci A, Paiardini G, Morelli S, et al. The immune 
response of women with prolonged exposure to electromagnetic fields produced by 
radiotelevision broadcasting stations. International journal of immunopathology and 
pharmacology. 2006; 19(4 Suppl):43-8. 

Boscolo P, Di Gioacchino M, Di Giampaolo L, Antonucci A, Di Luzio S. Combined effects of 
electromagnetic fields on immune and nervous responses. International journal of 
immunopathology and pharmacology. 2007; 20 (2 Suppl 2):59-63. 
 

https://www.saferemr.com/2016/03/welcome-to-emr-safety.htmlhttps:/www.saferemr.com/2016/03/welcome-to-emr-safety.html
https://www.emf-portal.org/en/article/search/results?keywords=%22immune+system%22+&logicalOperator=0&authors=&authorMatchingMode=0&journals=&journalMatchingMode=0&years=&topics%5B%5D=0&topics%5B%5D=1&frequencyRanges%5B%5D=0&frequencyRanges%5B%5D=1&timeSpan=0
https://www.emf-portal.org/en/article/search/results?keywords=%22immune+system%22+&logicalOperator=0&authors=&authorMatchingMode=0&journals=&journalMatchingMode=0&years=&topics%5B%5D=0&topics%5B%5D=1&frequencyRanges%5B%5D=0&frequencyRanges%5B%5D=1&timeSpan=0
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Busljeta I, Trosic I, Milkovic-Kraus S. Erythropoietic changes in rats after 2.45 GHz nonthermal 
irradiation. Int J Hyg Environ Health 2004; 207 (6): 549-554 
 
Capri M, Scarcella E, Fumelli C, Bianchi E, Salvioli S, Mesirca P, Agostini C, Antolini A, 
Schiavoni A, Castellani G, Bersani F, Franceschi C. In vitro exposure of human lymphocytes to 
900 MHz CW and GSM modulated radiofrequency: studies of proliferation, apoptosis and 
mitochondrial membrane potential. Radiat Res. 2004 Aug;162(2):211-8. 
 
Contalbrigo L, Stelletta C, Falcioni L, Casella S, Piccione G, Soffritti M, Morgante M. Effects of 
different electromagnetic fields on circadian rhythms of some haematochemical parameters in 
rats. Biomed Environ Sci. 2009 Aug;22(4):348-53. doi: 10.1016/S0895-3988(09)60067-2. 
 
Court-Kowalski S, Finnie JW, Manavis J, Blumbergs PC, Helps SC, Vink R. Effect of long-term 
(2 years) exposure of mouse brains to global system for mobile communication (GSM) 
radiofrequency fields on astrocytic immunoreactivity. Bioelectromagnetics. 2015;36 (3):245-50. 
 
Dahmen N, Ghezel-Ahmadi D, Engel A. Blood laboratory findings in patients suffering from self-
perceived electromagnetic hypersensitivity (EHS). Bioelectromagnetics. 2009 May;30(4):299-
306. doi: 10.1002/bem.20486. 
 
Dasdag S, Zulkuf Akdag M, Aksen F, Yilmaz F, Bashan M, Mutlu Dasdag M, Salih Celik M. 
Whole body exposure of rats to microwaves emitted from a cell phone does not affect the 
testes. Bioelectromagnetics. 2003 Apr;24(3):182-8. 
 
de Gannes FP, Taxile M, Duleu S, Hurtier A, Haro E, Geffard M, Ruffié G, Billaudel B, Lévêque 
P, Dufour P, Lagroye I, Veyret B. A confirmation study of Russian and Ukrainian data on effects 
of 2450 MHz microwave exposure on immunological processes and teratology in rats. Radiat 
Res. 2009 Nov; 172(5):617-24. doi: 10.1667/RR1541.1. 
 
Del Signore A, Boscolo P, Kouri S, Di Martino G, Giuliano G. Combined effects of traffic and 
electromagnetic fields on the immune system of fertile atopic women. Ind Health. 2000 Jul; 
38(3):294-300. 
 
Doyon PR, Johansson O. Electromagnetic fields may act via calcineurin inhibition to suppress 
immunity, thereby increasing risk for opportunistic infection: Conceivable mechanisms of action. 
Medical hypotheses. 2017; 106: 71-87. 
 
El-Gohary OA, Said MA. Effect of electromagnetic waves from mobile phone on immune status 
of male rats: possible protective role of vitamin D. Can J Physiol Pharmacol. 2017 Feb; 
95(2):151-156. doi: 10.1139/cjpp-2016-0218. 
 
Esmekaya MA, Seyhan N, Omeroglu S. Pulse modulated 900 MHz radiation induces 
hypothyroidism and apoptosis in thyroid cells: a light, electron microscopy and 
immunohistochemical study. International journal of radiation biology. 2010; 86 (12):1106-16. 
 
Gapeyev AB, Kulagina TP, Aripovsky AV, Chemeris NK. The role of fatty acids in anti-
inflammatory effects of low-intensity extremely high-frequency electromagnetic radiation.  
Bioelectromagnetics. 2011 Jul; 32(5):388-95. doi: 10.1002/bem.20645.  
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Gapeyev AB, Mikhailik EN, Chemeris NK. Anti-inflammatory effects of low-intensity extremely 
high-frequency electromagnetic radiation: frequency and power dependence. 
Bioelectromagnetics. 2008 Apr; 29(3):197-206. 
 
Gatta L, Pinto R, Ubaldi V, Pace L, Galloni P, Lovisolo GA, Marino C, Pioli C. Effects of in vivo 
exposure to GSM-modulated 900 MHz radiation on mouse peripheral lymphocytes. Radiat Res. 
2003 Nov; 160(5):600-5. 
 
Graham C, Sastre A, Cook MR, Gerkovich MM. All-night exposure to EMF does not alter urinary 
melatonin, 6-OHMS or immune measures in older men and women. Journal of pineal research. 
2001; 31(2):109-13. 
 
Grigoriev Y. Comments from the Russian group on Repacholi et al. "An international project to 
confirm Soviet era results on immunological and teratological effects of RF field exposure in 
Wistar rats and comments on Grigoriev et al. 2010 ". Bioelectromagnetics. 2011; 32(4):331-2.  
 
Grigoriev, Y.G., Grigoriev, O.A., Ivanov, A.A. et al. Autoimmune process after long-term low-
level exposure to electromagnetic field (experimental results). Part I. Mobile communications 
and changes in electromagnetic conditions for the population. Need for additional substantiation 
of existing hygienic standards. Biophysics, 2010; 55: 1041-1045. 
 
Grigoriev YG, Grigoriev OA, Ivanov AA, Lyaginskaya AM, Merkulov AV, Shagina NB, et al. 
Confirmation studies of Soviet research on immunological effects of microwaves: Russian 
immunology results. Bioelectromagnetics. 2010; 31(8):589-602. 
 
Gumral N, Naziroglu M, Koyu A, Ongel K, Celik O, Saygin M, Kahriman M, Caliskan S, Kayan 
M, Gencel O, Flores-Arce MF. Effects of selenium and L-carnitine on oxidative stress in blood of 
rat induced by 2.45-GHz radiation from wireless devices. Biol Trace Elem Res. 2009 Dec;132(1-
3):153-63. doi: 10.1007/s12011-009-8372-3. 
 
Heikkinen P1, Kosma VM, Hongisto T, Huuskonen H, Hyysalo P, Komulainen H, Kumlin T, 
Lahtinen T, Lang S, Puranen L, Juutilainen J. Effects of mobile phone radiation on X-ray-
induced tumorigenesis in mice. Radiat Res. 2001 Dec; 156(6):775-85. 
 
Jauchem JR. Effects of low-level radio-frequency (3kHz to 300GHz) energy on human 
cardiovascular, reproductive, immune, and other systems: a review of the recent literature. 
International journal of hygiene and environmental health. 2008; 211(1-2):1-29. 

Jin YB, Lee HJ, Seon Lee J, Pack JK, Kim N, Lee YS. One-year, simultaneous combined 
exposure of CDMA and WCDMA radiofrequency electromagnetic fields to rats. Int J Radiat Biol. 
2011 Apr;87(4):416-23. doi: 10.3109/09553002.2010.537428. 
 
Jin YB, Pyun BJ, Jin H, Choi HD, Pack JK, Kim N, Lee YS. Effects of simultaneous combined 
exposure to CDMA and WCDMA electromagnetic field on immune functions in rats. Int J Radiat 
Biol. 2012 Nov; 88(11):814-21. doi: 10.3109/09553002.2012.711501. 
 
Kimata H. Microwave radiation from cellular phones increases allergen-specific IgE production.  
Allergy. 2005 Jun; 60(6):838-9. 
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Kimata H. Enhancement of allergic skin wheal responses by microwave radiation from mobile 
phones in patients with atopic eczema/dermatitis syndrome. Int Arch Allergy Immunol. 2002 
Dec; 129(4):348-50. 
 
Kismali G, Ozgur E, Guler G, Akcay A, Sel T, Seyhan N. The influence of 1800 MHz GSM-like 
signals on blood chemistry and oxidative stress in non-pregnant and pregnant rabbits. Int J 
Radiat Biol. 2012 May; 88(5):414-9. doi: 10.3109/09553002.2012.661517. 
 
Kumar G, Wood AW, Anderson V, McIntosh RL, Chen YY, McKenzie RJ. Evaluation of 
hematopoietic system effects after in vitro radiofrequency radiation exposure in rats. Int J Radiat 
Biol. 2011 Feb; 87(2):231-40. doi: 10.3109/09553002.2010.518212. 
 
Kurotchenko SP1, Subbotina TI, Tuktamyshev II, Tuktamyshev ISh, Khadartsev AA, Yashin AA. 
Shielding effect of mineral schungite during electromagnetic irradiation of rats. Bull Exp Biol 
Med. 2003 Nov; 136(5):458-9. 
 
Laudisi F, Sambucci M, Nasta F, Pinto R, Lodato R, Altavista P, Lovisolo GA, Marino C, Pioli C. 
Prenatal exposure to radiofrequencies: effects of WiFi signals on thymocyte development and 
peripheral T cell compartment in an animal model. Bioelectromagnetics. 2012 Dec;33(8):652-
61. doi: 10.1002/bem.21733. 
 
Lee HJ, Jin YB, Lee JS, Choi SY, Kim TH, Pack JK, Choi HD, Kim N, Lee YS. Lymphoma 
development of simultaneously combined exposure to two radiofrequency signals in AKR/J 
mice. Bioelectromagnetics. 2011 Sep; 32(6):485-92. doi: 10.1002/bem.20655. 
 
Liburdy RP, Wyant A. Radiofrequency radiation and the immune system. Part 3. In vitro effects 
on human immunoglobin and on murine T- and B-lymphocytes. International journal of radiation 
biology and related studies in physics, chemistry, and medicine. 1984; 46(1):67-81.  
 
Liburdy RP. Radiofrequency radiation alters the immune system: modulation of T- and B-
lymphocyte levels and cell-mediated immunocompetence by hyperthermic radiation. Radiation 
research. 1979; 77(1):34-46. 

Lippi G, Danese E, Brocco G, Benati M, Salvagno GL, Montagnana M, Franchini M. Thirty-
minutes' exposure to smartphone call triggers neutrophil activation in vitro. Clin Chem Lab Med. 
2016 Sep 1;54(9):1497-501. doi: 10.1515/cclm-2015-1242. 
 
Logani MK, Anga A, Szabo I, Agelan A, Irizarry AR, Ziskin MC. Effect of millimeter waves on 
cyclophosphamide induced suppression of the immune system. Bioelectromagnetics. 2002 
Dec;23(8):614-21. 
 
Makar VR, Logani MK, Bhanushali A, Kataoka M, Ziskin MC. Effect of millimeter waves on 
natural killer cell activation. Bioelectromagnetics. 2005 Jan; 26(1):10-9. 
 
Marino AA, Wolcott RM, Chervenak R, Jourd'heuil F, Nilsen E, Frilot C, 2nd. Nonlinear 
determinism in the immune system. In vivo influence of electromagnetic fields on different 
functions of murine lymphocyte subpopulations. Immunological investigations. 2001; 30(4):313-
34. 
 
Marshall TG, Heil TJR. Electrosmog and autoimmune disease. Immunol Res. 2017 Feb; 
65(1):129-135. doi: 10.1007/s12026-016-8825-7. 
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Maskey D, Kim HG, Suh M-W, Roh GS, Kim MJ. Alteration of glycine receptor immunoreactivity 
in the auditory brainstem of mice following three months of exposure to radiofrequency radiation 
at SAR 4.0 W/kg. International journal of molecular medicine. 2014; 34(2):409-19. 
 
Maskey D, Kim H-J, Kim HG, Kim MJ. Calcium-binding proteins and GFAP immunoreactivity 
alterations in murine hippocampus after 1 month of exposure to 835 MHz radiofrequency at 
SAR values of 1.6 and 4.0 W/kg. Neuroscience letters. 2012; 506(2):292-6. 
 
Maskey D, Kim MJ. Immunohistochemical localization of brain-derived neurotrophic factor and 
glial cell line-derived neurotrophic factor in the superior olivary complex of mice after 
radiofrequency exposure. Neuroscience letters. 2014; 564:78-82. 
 
Mausset AL, de Seze R, Montpeyroux F, Privat A. Effects of radiofrequency exposure on the 
GABAergic system in the rat cerebellum: clues from semi-quantitative immunohistochemistry. 
Brain research. 2001; 912(1):33-46. 
 
Meral I, Mert H, Mert N, Deger Y, Yoruk I, Yetkin A, Keskin S. Effects of 900-MHz 
electromagnetic field emitted from cellular phone on brain oxidative stress and some vitamin 
levels of guinea pigs. Brain Res. 2007 Sep 12; 1169:120-4. 
 
Mortazavi SM, Motamedifar M, Namdari G, Taheri M, Mortazavi AR, Shokrpour N. Non-linear 
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Mortazavi SMJ, Motamedifar M, Mehdizadeh AR, Namdari G, Taheri M. The Effect of Pre-
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of BALB/c Mice to Escherichia coli. J Biomed Phys Eng 2012; 2(4): 139-146 
 
Nakamura H, Matsuzaki I, Hatta K, Nobukuni Y, Kambayashi Y, Ogino K. Nonthermal effects of 
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Nasta F, Prisco MG, Pinto R, Lovisolo GA, Marino C, Pioli C. Effects of GSM-modulated 
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