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Supplementary Table S4.  
Studies on animals 

Type of cell Animal response to MF Range of 
MFs 

Duration Methods/Cell types Results Ref. 

adenocarcinoma, 
mammary mu-

rine  

mice Effects of MF on Tu-
mor Experimental 

Models 

50 Hz  
2 mT 

2, 4 weeks C3H/DBA 2J female hybrid 
mice; X Rays Irradiation; tu-

mor growth. 

When X-ray radiation was applied, the cy-
totoxic effect of ionizing radiation was 

clear, but was not increased or modified by 
MF exposure 

[1] 

blood coagula-
tion  

mice Effects on selected 
blood coagulation 

variables  

50 Hz 
15 µT 

14 weeks. OF1 mice; blood samples; 
thromboplastin time (APTT), 
prothrombin time (PT), fibrin-
ogen, reptilase time (RT) and 
factor VIII activity determina-

tion;  

Females showed a very significant shorten-
ing of the PT time associated with ELF-MF 
exposure. Exposure also caused significant 
increases in the female APTT and RT val-

ues, 

[2] 

breast cancer 
cells 

mice Effect of Magnetic 
Fields on Tumor 

Growth and Viability 

94 mT 360 min 
daily for 4 

weeks 

metastatic mouse breast tumor 
cell line EpH4-MEKBcl2; Tu-
mor growth progression; live 
luciferase-labeled tumor cells; 

Cell death assay 

Exposure of the mice to MF suppresses tu-
mor growth. 

[3] 

Carcinoma mice, 
Squamous Cell  

mice effect of  Magnetic 
Field on Incidence of 
Squamous Cell Carci-

nomas 

2 mT 6 h per day, 
5 days per 

week for 52 
consecutive 

weeks, 

SENCAR mice; histological 
examination, Histopathology 

No association between exposure to 60 Hz 
MF and the incidence of benign or malig-

nant tumors 

[4] 

cerebellum  mice DNA damage and 
apoptosis in the im-
mature cerebellum 

60 Hz 
1 mT 

2 h Exposure to X-irradiation; Al-
kaline comet assay; Detection 

of apoptosis 

Results do not support the hypothesis that 
acute MF exposure causes DNA damage in 

the cerebellums of immature mice 

[5,6] 

hematologic pa-
rameters  

mice effects on spleen hy-
perfunction 

60 Hz  
110 µT 

1, 6, 8 
months 

hematologic parameters; bio-
chemical parameters; weight 

A chronic exposure of mice to a 60 Hz mag-
netic field could influence some 

[7] 
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Type of cell Animal response to MF Range of 
MFs 

Duration Methods/Cell types Results Ref. 

of heart, lung, liver, spleen, 
kidney and brain. 

hematologic parameters and the weight of 
liver and spleen. 

lymphocytes 
splenic  

mice Effects on inflamma-
tory genes and activa-

tion of splenic lym-
phocytes 

50 Hz 
500 µT 

8h / day (5 
days a 

week) for 60 
days 

20  Kunming mice; RT-qPCR 
IFN-γ, T-bet; IL-2, IL-4, 

GATA-3; Flow cytometry;  

Exposure to 50 Hz magnetic field did not 
alter responses of inflammatory genes and 
activation of splenic lymphocytes in mice, 

except for body weight 

[8] 

lymphoma, de-
velopment 

mice effects on promotion 
of lymphoma devel-

opment 

50 Hz 
1 mT 

7 
days/week, 
24 h/day, 

during 
nighttime 

(12 h). 

AKR/J mice; survival time, 
body weight, lymphoma de-

velopment, hematological pa-
rameters 

Resulting data do not support the hypothe-
sis that exposure to sinusoidal 50 Hz mag-

netic fields is a significant risk factor for 
hematopoietic diseases, even at this rela-

tively high exposure level. 

[9] 

melatonin  mice The influence of long-
term exposure on noc-
turnal melatonin se-

cretion  

0.5- 77 µT 24 h Mus musculus AKR and 
BALB/c strains; plasma  mel-

atonin; blood analysis 

Long-term and continuous exposure to sim-
ulated powerline magnetic fields did not re-
sult in a decreased nocturnal melatonin se-

cretion 

[10] 

neoplastic devel-
opment  

mice Effects on the tumor 
promotion process 

and fertility 

50 Hz 
50 µT 

12 h /day 
for 1 week, 
and up to 

15.5 
months. 

C57BL/6NJ female mice and 
C3H/HeNJ male mice; Histo-
logical analysis; Morphomet-

rical analysis of testis 

Long-term exposure to magnetic fields is a 
significant risk factor for neoplastic devel-

opment and fertility in mice 

[11] 

colon carcino-
genesis  

rats Effects on Colon Car-
cinogenicity in a Me-
dium-Term Bioassay 

1 mT 12h/day for 
7 weeks 

male Sprague-Dawley rats; 
histopathological examina-
tion; Electron microscopy; 
Blue Feulgen DNA ploidy 

analysis; DNA cytometry; Pro-
liferating cell nuclear antigen 

immunohistochemistry; Blood 
biochemistry 

The action of an artificial MF on rats is not 
carcinogenic/or cancer-promoting in colon 

carcinogenesis 

[12] 
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Type of cell Animal response to MF Range of 
MFs 

Duration Methods/Cell types Results Ref. 

colon tumor  rat Variable E-cadherin 
expression in a MNU-
induced colon tumor 

model 

5 mT 6 h/day for 
6 months 

Wistar albino rats; histological 
analyses; immunohistochem-

istry, histopathology 

Electromagnetic fields result in significant 
alterations in cell adhesion mechanisms 

[13] 

leukemia, lym-
phocytic  

rats effects on Large gran-
ular lymphocytic 
(LGL) leukemia 

60 Hz 
1 mT 

20 h/day, 7 
days/week, 
16 weeks 

Fischer/344 rats; blood analy-
sis; Percent palpable spleens 

Although the positive control group 
showed different body weight curves and 
developed signs of leukemia earlier than 

other groups, differences were not detected 
between expo-sure groups and ambient 

controls. Furthermore, there were no over-
all effects of magnetic fields on splenomeg-
aly or survival in exposed animals. In addi-
tion, no significant and/or consistent differ-

ences were detected in hematological pa-
rameters between the magnetic field ex-
posed and the ambient control groups 

[14] 

mammary epi-
thelium  

rats Magnetic Field Expo-
sure effect on Cell 

Proliferation and Mel-
atonin Levels in the 
Mammary Gland of 

Rats 

100 µT 2 weeks Female Sprague Dawley rats; 
experiments with the tumor 

promoter TPA; 
bromodeoxyuridine and Ki-67 

proliferation antigen 
Immunohistochemistry and 
labelling; determination of 

Melatonin 
 

MF exposure results in an increased prolif-
erative activity of the mammary epithe-

lium, which is a likely explanation for the 
cocarcinogenic or tumor promoting effects 
of MF ex-posure observed in the 7,12-dime-
thylbenz(a)anthracene model of breast can-

cer 

[15] 

mammary  rats Effectson mammary 
tumorigenesis in the 

DMBA model of 
breast cancer 

50 Hz 
100 µT 

24  h/day 
for 26 
weeks 

Fischer 344 rats; Quantifica-
tion of mammary tumors; 

whole-mount analysis 

MF exposure significantly facilitated mam-
mary tumorigenesis 

[16] 
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Type of cell Animal response to MF Range of 
MFs 

Duration Methods/Cell types Results Ref. 

mammary, lung 
and skin  

rats Effects on  mam-
mary, lung and skin 

tumorigenesis  

6.25 µT 8 h per day 
for 14 
weeks 

Sprague–Dawley female rats; 
Tumor Scoring and Histo-

pathological Analysis; lung 
and skin tumor models 

MF exposure does not appear to be a strong 
co-tumorigenic agent in the chosen murine 

mammary, lung and skin models 

[17] 
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