Table S1. The influence of extremely low frequency magnetic field (ELF-MF) on different aspects of the organism function (papers are listed
according to year of publication).

In order to prepare the table the bibliography research in PubMed was performed using the following keywords in varied combinations:: “electromagnetic field”,
“stress”, “corticosterone®, “noradrenaline”, “HPA axis”, “oxidative stress”, “cellular damage”, “BDNF”, “HSP70”, “neurotransmitters”, “cytokines”, “plasticity”,
“viability”, “recovery”; “behavior”. We also used Boolean operator “and” to receive the most relevant search results. All articles written in English were manually
screened, and the appropriate were identified. The articles published from 2010 to 2020 were taken into consideration. The papers concerning the effects of
extremely low frequency magnetic field on a wide spectrum of molecular, neuronal, hormonal and behavioural stress responses were considered and only

information related to ELF-MF effects are included in the Table.

REEEnEEs) Model Efa;ir;()e;lejrrsé Procedure Effects
Area of interest to ELE-ME
';‘gfgg etal, rat rln.(ljre&tﬁswere exposed to ELF-MF 2 h/day for 10 eactive caspase-3 and MPO activity not changed
Oxidative (males, 4 5? /2501019 2.Parameters assessed: after the last exposure '8’2-:— _T_CO“;“KA% A only aft t0 500 uT
stress months old, H H -active caspase-3 - apoptotic index ; ’ ’ only after exposure to H
Cell death n=10) ?:AAD?;ECS oS!, MPO *TAC was lower only after exposure to 500 T |
1.Mice were exposed (1) 7 h/day for 4 days, (2) 1
h/day, 3 h/day, 7 h/day for 7 days, (3) 7 h/day for 7
Cuccurazzu et days. egene expression of Mashl, NeuroD2, Hesl and
al., 2010 C57BL/6 2.Parameters assessed: gene encoding Cav1 calcium channelst
Calcium, mouse 7h/day for 4 days: eprotein expression of NeuroD1, NeuroD2 and
Proliferation (males, adult -expression of pro-neuronal genes (Mashl, NeuroD2, | Cav1 1
Proteins exposmjre ' | 50 Hz, 1 mT | Hesl); Expression of gene encoding Cavl1- calcium eneurogenesis 1
Genes n= 38) channel subunits, Expression of proteins (NeuroD1, enewly generated immature neurons had
Neuroplasticity NeuroD2, Cavl channels) survived and became mature dentate gyrus
1 h/day, 3h /day, 7h /day for 7 days: granule cells
-Cell proliferation, Immune reactivity oL TP 1
7 hiday for 7 days:
-LTP
El-Helaly and human 1.Workers chronically exposed to ELF-MF (mean
Abu-Hashem, (mean age 50 Hz/60 Hz | employment duration 9-12 years) emelatonin |
2010 0.06 uT-0.86 | 2.Parameters assessed:
Oxidative 36.88 years T -sleep sufficienc *MDA 1
old M b y esleep insufficiency 1
stress n= ’50) -plasma melatonin level
Behaviour -MDA level




1.Cells were exposed to ELF-MF from 5 min to 24 h.
2.Parameters assessed:

Frahm et al., ; : : *sROS production 1
2010 mouse ;fgft;‘ffﬂgngsgsi‘?gc'es after 5, 15,30 and 45min | | thrin, adaptin, PI3K, PKB, PP2A |
St):gjsztlve gnacrophage 50 Hz, 1 mT | -regulatory pro'gein_s and proteins involved in the .ngtlcmigg:f?e?rsﬂgthtgg(iarfagsesr:aesv?l %fh)
Proteins from bone response to oxidative stress levels (gp91phox, gpsip P
clathrin and adaptin) after 15, 30, 45 minand 1, 2, 4
marrow
or 24 h of exposure
-the levels of PI3K, PKB and PP2A after 5, 10, 15,
30, 45 min and 1 or 24 h of exposure.
. K eELF-MF exposure alone | in number of
Sg‘lrg’ and Akan, 1.Experimental groups: . apoptotic cells. o
Oxidative -cells treated with H202to induce apoptosis ein H2O2 treated cejls ELF-MF significantly
stress K562 hl_Jman 50 Hz 1 mT -cells exposed to ELF-MF for 3 h en'ha.n'ced apoptosis level
Cell death Igukemla cell ' -cells H202treated and exposed to ELF-MF for 3 h oV|ab|I|t)_/ of ELF-MF exposed cells_ no_t_changed
Viability line 2. Parameters asse_ssed: eH202-induced decreased cells viability not
Proteins - number of apoptotic cells, altered by ELF-MF.
- ROS and Hsp70 *eROS level 1 in all ELF-MF exposed groups
elevel of Hsp70 1 in all ELF-MF exposed groups
depressive 10 Hz,
George et al patients 120% of 1.Patignts squected to 3-week treatment \{vith rTMS _ _
2010 " (mean age motor (40 min/day in a 5-day sequence- 15 sessions). eHamilton Scale for Depression score 1
Behaviour 47,7 years threshold 2.Par§1meters assessed: . ethe odds of attaining remission 1
old, 3000 stimuli | -Hamilton Scale for Depression score
n= 92) per session
Goraca et al 1..Rats were exposed to ELF-MF 30 min/day or 60 _
2010 " rat min/day for 14 days. oELF-MF exposure 30 m!n/day —no effect
Oxidative (males, 2-3 40Hz, 7mT | 2. Paramete_rs assessed (after the last exposure) eELF-MF exposure 60 mm/da_y:
stress months old, - TAC level in plasma -TBARS and H20: concentrations 1
n=7) - TBARS, H20o, total free sulphydryl groups and GSH | -GSH, total free -SH groups, TAC level |
concentrations in heart tissue.
Mannerling et 1.Cells were exposed to ELF-MF of 0.1 mT for 1 h or . .
al., 2010 50 Hz. 0.025 to heat shock (42°C) (positive control), then ;(;)/jemT ELF-MF no effect on proliferation or cell
Oxidative K562 human - incubated 24 h. .
stress leukaemia mT/0.05 mT/ Parameters assessed: -Hsp_7_0 expression after ELF-MF at several flux
Proliferation cell line 0.1 mT proliferation, viability and cell cycle distribution densmes' f .
Viability 2.Cells were exposed to ELF-MF of several flux «free radical release 1 at each flux density
Proteins densities




Parameter assessed:
-Hsp70 level and superoxide anion radical
immediately, 6, 12 and 24 h after exposure.

oCAT activity and TBARS levels not changed in
all groups

[\S.A:r:q“anr?c;t al 1.Rats (restrained and unrestrained) were exposed to | «SOD activity | in plasma unrestrained ELF-MF
2010 v rat 60 Hz, 2.4 ELF-MF for 2 h. exposed group and unchanged in the restrained
Oxidative (males, adult, | mT 2.Parameters assessed: o _ group exposed to ELF-MF
stress n=6) -GSH, CAT, SOD and TBARS in liver, heart, kidney | «GSH concentration |in unrestrained exposed
and plasma immediately after exposure group in heart, kidney and plasma and in
restrained group exposed to ELF-MF in heart
and liver
1.Cells were exposed to ELF-MF for 30 min. ¢0.1 mT ELF-MF no effect on ROS production
10. Morabito et al 2.Parameters assessed: o1l mT:
2010 ' —re_active oxygen speci_es (intracellular superoxide - superoxide anion level not changed; hydrogen
Oxidative C2C12 cells 50 Hz, 0,1 anion, hydrogen peroxide) peroxide and TAS 1
mT/1 mT -TAS, activity of antioxidant enzymes -MDA and protein carbonyl content not changed
stress (myoblasts) ; L
Calcium -cell damage markers (protein carbonyl content, -act!v!ty of GPx 1
MDA); -activity of CAT 1
-mitochondrial membrane potential ebasal intracellular Caz* after 0.1 and 1 mT
-Ca?* signaling exposure 1
1.Rats were subjected into short term (8 h/day for 5
11. days) exposure to ELF-MF.
Szemerszky et Parameters assessed:
al. 2010 y -elevated plus maze (48 h after exposure) _
S -ACTH, POMC and CORT (48 h after exposure and 2 | eelevated plus maze behaviour — not changed
Behaviour rat 50 Hz, 0.5 .
Stress (males, adult mT days later) . . ehelpless behaviour 1
hormones n= 8) ' ' 2.Rats were subjected into long term (24 h/day for 6 sPOMC 1 (long term exposure)
weeks) exposure to ELF-MF. ¢ACTH and CORT levels — not changed
Parameters assessed:
-forced swim test (in the 4t week)
-week elevated plus maze (in the 6! test)
-ACTH, POMC and CORT (in the 6" test)
Emre et al., 1 Hz/10 Hz/ 1.Rats were exposed to ELF-MF of frequencies 1 Hz, | eALT, AST and ALP activities as well as
12. 2011 rat 20 Hz/40 Hz, | 10 Hz, 20 Hz and 40 Hz in sequence with 4-min and | albumin, bilirubin and total protein levels
Oxidative (males, adult, | 1.5 mT 1-min intervals between each frequency 1 h/days MDA concentration and SOD activity were
stress n=10) pulsed ELF- | for 30 days. increased 1
Cell death MF 2.Parameters assessed (after the last exposure): enecrotic cell |




Proteins -ALT, AST,ALP activities, albumin, bilirubin and total | eapoptotic cells 1
protein levels in serum.
-MDA concentration and SOD activity in liver
-apoptotic and necrotic cells
4-weeks exposure to ELF-MF for 4 h/day:
13, e )
8 1.Rats were exposed to ELF-MF for 1 h or 4 h per sanxiety I'k? beh_awours 1 . .
elatency to find hidden platform in Morris water
He et al., 2011 rat day for 4 weeks.
. 50 Hz, 2 mT . maze |
Behaviour (males, adult, 2. Parameters assessed : o i £ 5 locati f olatf
n= 10) - behaviour in open field test, elevated plus maze and ong-term memory ot former location of piatiorm
Morris water maze after last exposure 1 .
eshort-term memory and locomotor activity — not
changed
Hosseini et al., bbi ith | and high-chol | di f f . .
14, 2011 rabbit I10de 1.Ra gs with normal ﬁ?d |? -C (;)estero iet were oQﬁRT, rele-Tg ﬁ_nc:] r(;e-IT4 in Ieg_posed rabbits
Oxidative (males, adult, pulsed ELF- | exposed to ELF-MF 2 h/day for 5 days. wit norma and high-c _o es_tero_ iet 1
_ MF 2.Parameters assessed (12 h after the last exposure) | eMDA in exposed rabbits with high-cholesterol
stress Stress n=8) -plasma levels of CORT, free-T3, free-T4 and MDA diet
hormones P ' ' let |
Juszczak et al., 50 Hz, 45 mT | 1.Urothelial cells were exposed to pulsating ELF-MF
15. 2012 rat urothelial | pulsed ELF- | three times for 4 h with 24-h intervals. eapoptosis 1
Cell death cultured cells | MF 2. Parameters assessed: eNecrosis |
-apoptotic and necrotic cells after exposure
Kirschenlohr et 1.Group of volunteers was exposed to ELF-MF for 2
16. al. 2012 h/ day for 2 days with 6 days interval.
Céll death human 2.Parameters assessed: «NO gene response
. . (males, 20- 50 Hz, 62 uT | -expression of genes related to stress response, cell o
g[roelggratlon 30 years old, proliferation, apoptotic genes and CORT ;C%ETrf\éeltIjj[:fnpsehg;gm?g ?;ESL.F(;:\AF
hormones n=17) concentration in plasma at the time points: 0 min, 5 xposure but dimini prog Ively
min, 10 min, 20 min, 40 min, 80 min and 120 min of
Genes :
experiment
Kitaoka et al 1.Mice were exposed to ELF-MF 8 h/day for 25 days. | *anxiety- like behaviours 1
17. K 2.Parameters assessed: ehelpless behaviour 1
é?alhzaviour mouse -behaviour in open field test, elevated plus maze, eACTH — unchanged
Stress (males, 4 60 Hz, 3 mT | light—dark transition test and forced swim test (after eCORT 1t
hormones weeks old, exposure) eglucose - unchanged
Genes n=5-10) -noradrenaline, ACTH and CORT, glucose, the e«CYP17A1 expression 1

expression of genes related to stress response (week
after behavioural tests)

enoradrenaline release and adrenal tyrosine
hydroxylase expression - unchanged




18.

Korpinar et al.,

rat

1.Rats were exposed to ELF-MF 24h/day for 21
days.

2012 (males, adult, S0 Hz, 10mT 2.Parameters assessed (after exposure) : :strte-s-f and danX|e|zty- tl.'ke behzivufafurst ! q
Behaviour n= 38) -behaviour in elevated plus-maze and hole-board aclivity and exploration — not affecte
tests
Martinez- 1.Rats (restrained (ELF-MF+RS) and unrestrained +SOD and CAT activities | in ELF-MF and ELF-
19. : MF+MR exposed rats
Samano et al., (ELF-MF)) were exposed to ELF-MF for 2 h. .
rat ¢GSH and NO levels | in ELF-MF+RS treated
2012 (males, 45 60 Hz, 2.4 2.Parameters assessed (after exposure) rou
Oxidative days ol,d n= mT -SOD and CAT activities, reduced GSH, NO, ?totarl)cholesterol and triacylglycerol levels not
stress Stress 8) Y T -total cholesterol, and triacylglycerol levels, TBARS affected yigly
hormones content in total lipids in brains TBARS in total livids 1 in ELE-MF+RS
Lipids -plasma CORT concentrations. ° In total lipids 1 In o group
oCORT level not changed in ELF-MF group
1.Rats (3-Nitropropionic acid administrated -3NP to
20. Tasset et al induce Huntington disease) were exposed to ELF-MF _
2012 K 2 h in the morning and 2 h in the afternoon for 21 ELF-MF effects in 3NP treated rats:
Oxidative rat days. eneutralization of behavioural disturbances
a 60 Hz, 0.7 2.Parameters assessed (after exposure) erecovery of dopamine levels
stress (males, 3 ) . ; .
. mT -behavioural changes in open field and forced swim eBDNF, GDNF 1
Neuroplasticity | months old, s
; _ tests ecell damage and oxidative stress markers |
Behaviour n=8) . ;
. -BDNF, GDNF and dopamine levels ereversed neurodegeneration
Neurotransmitt ) - o
ers -production od I|p|d peroxidation products 8-hydroxy-
2’-deoxyguanosine (8-OHdG) and GSH as well as
capsase-3 and LDH activities
1.Cultured cells were exposed 30 min/day for 15
21. days to ELF-MF or a system of Therapeutic ecell proliferation 1 both types of field
Application of Musically Modulated Electromagnetic eexpression of ERK1/2 proteins 1 in ELF-MF
Vannoni et al., 100 Hz ELF- | Fields (TAMMEF) of variable frequency and intensity. | exposed cells
2012 MF Parameters assessed: eapoptosis level and mitochondrial
Oxidative h or -cell survival and proliferation, expression of ERK1/2 | transmembrane potential unchanged by both
uman . : :
stress osteoarthritic Musically proteins 3, 7 and 15 days of exposure types of field
Proliferation chondrocytes Modulated -ROS and reduced GSH production during 15 days of | eat the beginning of the ELF-MF treatment, the
Viability Electromagn | exposure. levels of ROS and reduced GSH 1, but returned
etic Fields -Mitochondrial transmembrane potential to lower levels during consecutive days of

2.Cells were stimulated with IGF-1 or IL-13 (model of
osteoarthritis) and treated for 12 h ELF-MF or
TAMMEF.

Parameters assessed:

exposure
*eROS production not altered by ELF-MF in IGF-
1 and IL-1pB stimulated cells




-ROS and reduced GSH production,
-mitochondrial transmembrane potential

erestored mitochondrial transmembrane
potential and GSH 1 after both types of
exposure in IGF-1 and IL-18 induced cells

1. Rats (traumatic brain injury model) were exposed

22. vang et al ELF-MF for 30min, 1 h,6h,12h,18h,24h or_30 h.
2012 " 15 Hz From 30 min to 30 h after ELF-MF exposure animals | ememory 1
rat ! were injected with kainic acid to induce apoptosis. eapoptosis |
Cell death _ 0.1 mT/0.3 ) :
Proteins (males, n= mT/0.5 mT 2. Pafameters assessed: . o ebrain water content |
Behaviour 32) -Morris water maze - 24 h after kainic acid injection eblood-brain barrier damages |
-apoptosis level, brain water content and blood-brain | eHIF-1 protein expression |
barrier damages
-HIF-1 protein expression
Amaroli et al 1.D. discoideum cells were exposed to ELF-MF for ecell growth |
23. 2013 B 24 h. eactivity of pseudocholinesterase 1
Oxidative protozoan 50 Hz 300 2.Parameters assessed:_ N eHsp70-related molecules 1
stress D_|cty(_)stel|um uT -cell growth, pseudocholinesterase activity and oCAT and GPx activities unchanged
Viability discoideum Hsp70-related molecules and eeffect transient - all altered parameters
Proteins -CAT and GPx activities immediately after exposure returned to their control values 24-h after ELF-
and 24 h later MF exposure
1.Epidermis cultures were exposed to pulsed ELF-
24. Collard et al., 40 Hz MF 40 min/day for 11 days. sexpression of genes involved in proliferation
2013 human pulsed ELF- 2.Parameters assessed: diffel?rentiation ag optosis, cell mi rr)ation and ’
Cell death epidermis ME expression of genes involved in proliferation, stress res on,sep(DF:<K1 éPRRSgNDRG4
Proliferation cultures differentiation, apoptosis, cell migration and stress CHEK1) Tp ' ' '
Genes response 4 and 7 days of exposure and at the day
after the end of the exposure
ecell viability | in ELF-MF exposed cells
25. gglrgllo etal, 100 Hz ELF- | 1.Cultured cells were exposed 30 min/day for 14 _ gjlrg(tfr;g \%o;\;teedr |_Ir_1 Amﬁrg? Z;%rgsrjépgr?jes‘1 00-
Oxidative MF days_ to I_ELF—MF (1_00 Hz) or a system of Therapegnc A11 1 after ELF-MF exposure
stress human N or Appllcatlon of Musically Modulated Electromagnetic «cystatin-B proteinase inhibitor 1 both types of
Proteins Oﬁte%arth)r/lttlc MUzmlaltlyd glglds (TA;MMEF). . field
chondrocytes odulate .Parameters assessed:
:rgsrgggie El_ectr_omagn -cell viabi_Iity at days 2,7and 14 '.I'I\,grl\]/ISMOEEI): | after ELF-MF exposure and 1 after
Viability etic Fields proteomic analysis epattern of proteins associated with cell
metabolism - changed by both types of field
Duan et al., mouse 50 Hz, 8 mT | 1.Mice were exposed to ELF-MF (4 h/day for 28 elearning and memory abilities |
26. 2013 days). eMDA, ROS, NO and NOS 1




Oxidative (males, 3 2.Parameters assessed: eactivities of SOD, CAT and GPx |
stress weeks old, -learning and memory (Morris water maze) after
Behaviour n= 10) exposure then
-ROS, MDA and NO levels as well as NOS, SOD,
CAT and GPx activities
Drosophila
2r. :nelanogaste eshort-term exposure - affected genes involved
(males, after 1.Insects were treated with short- term (8 h/16 h/24 ?@Tﬁigggﬁ prrr?ifoetisc;sgzlincci/lteozl:gzlaer:i?ation cell
Lietal., 2013 ferglr?]sg)gngor 50 Hz, 3 mT 2!::)8026;2 h) and long- term (lifetime) ELF-MF death, protein modification and proteolysis.
Genes stage, n= 20- 2.Parameters assessed: in three-day old flies oIong-t_erm exposure - cha_nged expression of
pre- -transcriptomic analysis of genes genes involved in met_abth processes, -
screening, response to stress, mitotic spmdle_ organization,
60- further aging, cell death and cellular respiration.
analysis)
1.Pregnant females were exposed to ELF-MF in the
28. last week of gestation, their offspring was then esociability and preference of social novelty —
| . | Exphosed to the same field conditions 7 days after lacked
Alsaeed et al., irth. .
2014 moulse 50 Hz, 1 mT | 2.Parameters assessed (8-11 weeks of age): oloco_mou_on N unch_anged
Behaviour (Ta es, - sociability (Crawley’s test, preference for social eanxiety-like behav_lour ~ not showed
n=8) novelty test eexploratory behaviour |
- behaviour in open field test, elevated plus maze, eolfactory abilities and motor coordination -
hole-board unchanged
- olfactory abilities and motor coordination
1.Cell were pre-treated with H202 (300 yM, 1 h) and
29. Giorgi et al., human 50 Hz 1 mT then incubated under 1 mT pulsed ELF-MF 1, 24, 48
2014 neuroblasto pulsed ELE- and 72 h after H2O2treatment. *H>0:>- - induced DNA damages — not influenced
DNA damage ma BE(2)C ME 2.Parameters assessed: scytotoxic effect of H202.- not affected
cells -DNA damage
-cytotoxicity.
de Groot et al 1.Chemically stressed or untr_eated PC12 cells were o
30. 2014 B pheochromo 50 Hz, 1 uT- | exposed to ELF-MF for 30 min or 48 h. ebasal or depolarization-evoked [Ca2+]; -
S 1000 T 2.Parameters assessed: unchanged
Oxidative cytoma block-pulsed | -changes in [Ca2*]i ROS level I b i ity -
stress (PC12) cells p g i o o evel as well as membrane integrity
Calcium ELF-MF -ROS and membrane integrity (in cells exposed for unchanged

48 h)




1.Rats were exposed 2 h/day for 3 months.

31. Komaki et al rat 2.Parameters assessed (the day after the last eexcitatory postsynaptic potential slope 1
2014 i (males, adult, | 50 Hz, 100 | exposure) eCcOM our:/dpactio)rg gten’gal P
Neuroplasticit n= 10) uT -induction of LTP (excitatory postsynaptic potential, ) pd | np h U q
p y compound action potential) epaired-pulse ratio — not change
-paired-pulse ratio
1.Cells were exposed to ELF-MF 2 h/day for 1 or 3 egene expression of Bdnf 1 for 1-100 uT after 1
32. days. Cells were treated with calcium channel day and for 0,1-100 uT after 3 days
Li et al., 50 Hz blockers, calcium stores inhibitors, ERK inhibitor, esintracellular calcium concentration 1 for 1 mT
2014 01mTA ’mT/ phospholipase C inhibitors, calcium chelators, after 1 day
Neuroplasticity | dorsal root : calcium store releaser, IP3 blocker, D-AP5 and ecell viability — not changed
Calcium ganglion 10 mT/100 MK801 egene expression of Bdnf and intracellular
A mT . ) ger P ! )
Viability neurons pulsed ELF- 2.Parameters assessed: calcium concentration | after treatment with
ME -protein expression of BDNF calcium chelators and calcium channels blocker
-gene expression of Bdnf (1 mT, after 3 days)
-intracellular calcium concentration egene expression of Bdnf | after treatment with
-cell viability ERK inhibitor (1 mT, after 3 days)
1.Cells were exposed to ELF-MF for 24 h (5 min on swhole cell currents and high and low-voltage
> Luoetal., 2014 | entorhinal S0Hz 1 gngaigmngtnegf;ssessed' ?gg\;gfelgv(;?;cg;Thghczrl]giilri_cgr?ct:ec:t?;ltgi]c?: —not
Calcium cortex mT/3 mT ' S .
NELToNs -whole cell currents including high-voltage and low- changed
voltage activated calcium channels ecalcium concentration | in response to
-intracellular concentration of calcium potassium stimulus
34 Mahdavi et al., i'RgagS Vilirgrezxfgzeg to1or5Hz01mT ELF-MF for elocomotor activity, rearing and sniffing in open
' 2014 1o b YS. field for 1 Hz — not changed, for 5 Hz 1
Behaviour rat 1 Hz/ 5 Hz, 2.Parameters assessed (after the end of each «CORT |
_ 0.1mT exposure)
Stress (males, n=8) havi . fiel eACTH 1
hormones -behaviour in open field eadrenaline 1 for 1 Hz
-plasma levels of glucose, ACTH, CORT and
adrenaline eglucose | for 1 Hz, and 1 for 5 Hz
1.Pups were exposed to ELF-MF for 6 weeks (1h/day | eduring exposure:
35. rat for 6 days). _ . -_act|V|_ty, motion, response to sound_and light _l
Mattar et al., 2.Parameters assessed (during and after exposure): -inactivity, redness of limbs, protrusion of testis
(pups aged 50 Hz, 3.5 : o - X p
2014 > Aor6 mT -behaviour (activity, inactivity, motion, response to and penis 1
Behaviour vx;eeks = sound, response to light, eating eafter exposure:
20) ' -extended of hair -activity, motion, response to sound and light,

-redness of limbs
-protrusion of testis and penis

extended of hair (after some time return to
normal), redness of limbs (after some time
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return to normal), protrusion of testis and penis
(after some time return to normal) 1
-inactivity |

ecell morphology and viability — not affected

36. Reale et al., 1.Cell were exposed to ELF-MF for 1, 3, 6 or 24 h. «NOS and CAT activities 1
2014 Some cells were co-treated with H20x. L - -
Oxidative 2 Parameters assessed: ekinetic parameters charactenzmg.CAT activity-
stress human SH- _cell viability total velocity and rate of decrease in enzyme
S 50Hz, 1 mT ' - i . reaction 1
Viability SY5Y cells -NOS and CAT activities, Oz+ production «CYP-450 activity and O producti
Immune -enzymatic kinetic parameters related to CAT and i activity and L2+ proguction 1
response CYP-450 oTGF-B and IL-18BP expression 1
_expression of cyto/chemokines oCAT activity | and 1 O2z+ production in cells co-
treated with H202
1.Cells were exposed to ELF-MF 8 h/day for 1, 3, 5,
37. 7 or 14 days.
Ardeshirylajimi 2.Parameters assessed:
and Soleimani, 50 Hz, 1.5 -cell viability, cell division, cell proliferation and eproliferation 1
2015 human mT mineralization of extracellular matrix emineralization of the extracellular matrix 1
Calcium pluripotent ulsed ELE- -alkaline phosphatase activity intracellular calcium ecalci tent. alkali hosphat tivit
Proliferation stem cells P ME content (after 7 and 14 days of exposure). cha cium content, alka |?e phosphatase activity !
Genes (iPSCs) -Expressions of osteogenesis-related genes: collagen -tletgctlane expression of most osteogenesis-
Viability type 1, runt-related transcription factor 2 (Runx2), related genes 1
osteocalcin, osteonectin, alkaline phosphatase,
osteoprotegerin, matrix metalloproteinases 1 and 3
(after 7 and 14 days of exposure)
enoradrenaline and vanillylmandelic acid 1 in all
38. brain structures except of cortex
1.Rats were exposed to ELF-MF constantly for 2 or 5 | eserotonin 1 after 5 days in the striatum and
days. thalamus
Chung et al., 2.Parameters assessed in cerebellum, cortex, e5-hydroxyindoleacetic acid 1 in the striatum and
2015 rat hippocampus, thalamus and striatum: hippocampus after 5 days and in thalamus after
Neurotransmitt (males, n= 60 Hz, 2 mT | -noradrenaline, vanillyimandelic acid, serotonin, 2 and 5 days
ers 10) T 5-hydroxyindoleacetic acid, dopamine, 3,4- edopamine 1 in the thalamus after 5 days

dihydroxyphenylacetic acid, homovanillic acid
-aspartic acid, glutamate, glutamine, glycine, taurine,
tyrosine, gamma aminobutyric acid

-NO

easpartic acid | in the cortex after 5 days
eglutamate 1 in the thalamus after 5 days
eglutamine | in the cortex and cerebellum, and 1
in the striatum and thalamus after 5 days
eglycine | in the cortex and hippocampus, and 1
in the striatum and thalamus after 5 days




staurine | in the cortex and hippocampus
styrosine 1 in the thalamus after 5 days
egamma aminobutyric acid | in the cortex,
cerebellum and hippocampus, and 1 in the
striatum and thalamus

eNO 1 in the stratum after 2 and 5 days, and in
the thalamus and hippocampus after 5 days

1.Cells were exposed to 50 Hz ELF-MF of magnetic

39. Duan et al., mouse 50 Hz, 1 flux densities: 1, 2 and 3 mT for 24 h with
2015 spermatocyte | mT/2 mT/ 3 intermittency cycles of 5 min field on and 10 min field | ecell viability - not affected
DNA damage - derived GC- | mT off. eDNA strand breaks 1 (only 3 mT)
Viability 2 cell line 2.Parameters assessed:
-cell viability and DNA damages
1.First variant: Cells were exposed to 5, 300 or 500
40. MT for 30 min (short-term exposure) or subjected to
human 50 Hz, 5 real-time exposure during flow cytometry (50 Hz 2.5 | regardless of magnetic flux density value
Golbach et al., neutrophil- uT/300 mT). ecalcium mobilization — not altered
2015 like cell lines pT/500 uT Second variant cells were exposed to 300 uT or 500 | ecalcium signaling - unchanged
Calcium HL-60 and MT ELF-MF for 4-5 days. egene-expression patterns of calcium-signaling
PLB-985 or 50 Hz, 2.5 2_.Parameters as§essed: o related genes- not altered
mT -intracellular calcium mobilization ephenotypic changes — not found
-genes expression (calcium influx pathway genes).
-morphology of HL-60 cells after four-day exposure.
Lewicka et al., 1kHz, 0.5 1.Human blood platelets were gxpos.ed to differen_t
41. 2015 mT sources of electroma_gnetlc radlatlo_n. car electronics «CAT activity and MDA concentration 1
Oxidative human blood 50 Hz, 10 mT (1 kHz 0.5 mT), p_hysmtherapy equipment (50 HZ 10 (the most significant changes after exposure to
stress platelets 1 kHz, 220 mT) or LCD monitors (1 kHz 220 V/m) for 30 min. car electronics)
vim ' 2.Parameters assessed (before and after exposure)
CAT activity and MDA concentration
. human Occupational | 1.Workers occupationally exposed to ELF-MF were
42. Lietal., (males mean ;
2015 age 30.9, exposure included to research. o
Oxidative females 0.62 —30.19 | 2.Parameters assessed: eoXxidative stress parameters — not changed
uT (500 kV) -plasma levels of TAS and MDA as well as GPx and egenotoxicity — not induced
stress mean age L
298, 0.51-60.11 | SOD actl_w_tles
n= 310) MT (220 kV) -genotoxicity.
Liu et al., 2015 rat 50 Hz, 400 1.Rats - Alzheimer’s Disease Model exposed to ELF- | epathological damages of hippocampus |
43. Behaviour T MF 24 h/day for 60 days. espatial learning and memory disorder |
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Proteins

(males, 8
weeks old,
n= 16)

1. Parameters assessed:

-behaviour in Morris water maze- five consecutive
days after exposure

-brain damage (15 min/5 days after exposure)
-proteomic analysis (15 min after exposure)

echanges in the expression of proteins involved
in synaptic transmission (SNCG, SNAP-25b),
protein degradation (UCH-L1,UBE2N), oxidative
stress (CFL1, PRDX5, PRDX®6), energy
metabolism (DUSP3, DDT, PDHE1-B, ECH),
inflammation (FABP), Tau aggregation (Tpil,
EFHD2), and brain injury (MBP).

Patruno et al.,

1.Cells were exposed to ELF-MF for 1, 3, 6, 9, 12, 18

44, myelogenous or 24 h. o
é?(ligative [eukemia cell S0 Hz, ImT 2.Pw_a_meters a_sse_ssed: _ :ﬁ\j:g\gt'fs of CAT and CYP-450 1
stress line K562 -activities and kinetic parameters of CAT, iINOS and
CYP-450
Tiwari et al., . 1.Workers were exposed to ELF-MF for more than 2
45, 2015 h occupational .
T uman years of occupational exposure. .
Oxidative (males, 20- exposure to > Parameters assessed: eadrenaline 1
stress 58 yea,rs old 132 kV high- -Iévels of plasma adrenéline oxidative stress *DNA damages 1
Stress n=142) ' | voltage P q ' MDA and NO 1
hormones substations markers (MDA, NO) an
DNA damage -DNA damages
Yang and Ye, o
46. | 2015 2.Cells were exposed to 1 mT ELF-MF for 1, 2 or 3 h, | “Cehs viability |
S human i ecell growth |
Oxidative osteosarcom | 50 Hz. 1mT 3.Pa_rame_ters assessed: _ eapoptosis 1
stress 2 MG-63 ' -proliferation and apoptosis rate «ROS 1
Cell death cells -ROS level o . _ :
Proliferation _expression of p38MAPK oactlvatpn of p38MAPK (kinase implicated in
Viability pathological processes)
ICR mouse 1.Mice were exposed to ELF-MF of 1 mT for 12 eexposure to 1 mT ELF-MF for 7 days:
47, Zhao et al (females, 3 h/day for up to 21 days. -object recognition |
2015 " to 4 weel’<s 50 Hz, 1 mT 2.Paran_1t_aters assessed_:_ -locomotor activity not changed
Behaviour old -recognition memory ability eexposure to 1 mT ELF-MF for 7 or 10 days:
Neuroplasticity | n = at least -Iocom_o_tor ac_:tlwty N _ -Qendritic spine density of neurons in the
10) -dendritic spine densities of hippocampal CA1 hippocampus |
pyramidal cells
Falone et al., human 75 Hz 2 mT 1.Cells were exposed to ELF-MF 3 times during 5 osELF-MF alone (without H202) did not affect the
48. 2016 neuroblasto pulsed ELE- days (day 1, 3, 5). 24h after the last exposure cells oxidative status and viability of the cells
Oxidative ma SH-SY5Y | ME were treated with H202 for 10 or 30 min. ein H202 treated cells ELF-MF:
stress cell line 2.Parameters assessed: -cell viability 1
Viability -cell viability, -ROS level |
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-ROS level and MnSOD activity

-MnSOD activity 1

ecells in basal medium:

49. -mRNA level of genes related to angiogenesis 1
1.Cells were cultured in several types of medium: -the levels of HIF1A, VEGFA, VEGFB, VEGFC,
adipogenic, osteogenic, neural or glial differentiative | CDC42, RHO expression 1
medium and basal medium and then exposed to -expression of adipogenic, neuronal, glial and
100 Hz. less pulsed ELF-MF 24 min/day for 21 days. osteogenic - unchanged.
Ferroni et al., human ’ 2.Parameters assessed: ecells in adipogenic medium:
; than 40 uT . . . . : e . .
2016 Calcium mesenchyma -gene expression of adipogenic, neuronal, glial, and | -intracellular lipid content and adipogenic
pulsed ELF- X : o
Genes | stem cell ME osteogenic markers differentiation markers — not changed
(MSCs) -expression of angiogenic and mechano- ecells in neural/glial differentiative medium
transduction markers (HIF1A, VEGFA, VEGFB, -levels of genes involved in neuronal and glial
VEGFC, CDC42, RHO). commitment - not changed
-intracellular lipid content and ALP activity ecells in osteogenic medium
-presence of calcium depots and osteoids -osteogenic markers 1
-ALP activity 1
-accumulation of calcium depots 1
N signal 1.Mice were subjected into short term (1 week) and )
50. gglléleun etal, BalB/c mice contained long term (15 weeks) exposures for 1, 4 or 24 h/day. :effe%t onl¥|sh?(rt-term engi%e (1 week):
multiple 2.Parameters assessed (after exposure) number of leukocytes 1 ( ay)
(males, 6 ; -CRH - not affected
frequencies | -leukocyte numbers
Stress weeks old, X - -ACTH | (4 h/day)
hormones n= 6-20) 20 Hz-5000 | -hypothalamic CRH, plasma ACTH, pituitary POMC, _POMC | (24 h/day)
Hz, 10 uT expression of CYP11A1 in adrenal glands (short term ! Y,
-CYP11A1 expression — not altered
exposure)
1.Rats were exposed to ELF-MF 20 h/day for 24
51. Lai et al weeks.
v rat 50 Hz, 100 2. Parameters assessed: after exposure .
2016 | dul T behaviour i field . i ebehaviour - not affected
Behaviour (males, adult, g -behaviour in open field, Morris water maze, tail «brain morphology and histology - not affected
n=10) suspension test, elevated plus maze, forced swim
test, fear conditioning test
- brain morphology and histology.
Luo et al.. 2016 ICR mouse 1.Mice were exposed to ELF-MF 4 h/day for 28 days. eantioxidant enzvmes
52. Oxidativ.é (males, 3 50 Hz, 8 mT | 2.Parameters assessed (after the last exposure) MDA level y !
weeks old, -SOD, CAT, GPx, GR and GST activities and MDA | *MDA level T
stress .
n=12) level in blood and cerebral cortex
Nakavama et macrophage | 50 Hz, 0.5 1.Cells were exposed to ELF-MF for 24 h. ecell viability - not affected
53. al 28/16 RAW264 mT 2.Parameters assessed: *NO production — not affected
N cells -DNA damages eDNA damage — not found
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Oxidative
stress

DNA damage
Viability

-cell viability
-NO level

1.Young mice were exposed to ELF-MF from birth to

54. 8-10 postnatal days.
2.Parameters assessed (after exposure)
-protein and gene expression of calcium ion channels | ecalcium influx 1
Sun et al,, 2016 | C57 mouse (total, P/Q, N and R subtypes) eendocytosis 1
Calcium (males, 50 Hz. 1 mT -exocytosis eno effect on the size of the readily releasable
Neuroplasticity | females, ' -frequency and amplitude of excitatory postsynaptic pool or exocytosis
pups, currents epost-tetanic potentiation 1
n= 4-30) -size of the readily releasable pool eprotein and gene expression of P/Q and N
-slow and rapid endocytosis of synaptic vesicles subtypes of calcium channels 1
-endocytosis overshoot
-bulk endocytosis
-post-tetanic potentiation
1.Cells were exposed to ELF-MF for 30 min and :
55. incubated in hypoxic conditions for 12 h (ELF- ;gﬁgﬁ}ig,ELF MF on cells under hypoxic
MF+hypoxia), part of cells was pre-treated with - ytotoxicit. !
. Hsp70 inhibitor and exposed to the same conditions. ; y
Wei et al., ) -protein content |
. 2.Parameters assessed: X
2016 cardiomyocyt “Morpholo -expression of Bax and caspase-3 |
Cell death es isolated phology -expression of Bcl-2 1
. 15Hz, 2 mT | -protein content
Calcium from _cviotoxicit -hypertrophy |
Proteins neonatal rats n y : . -[Ca?*]i oscillation baseline |
-concentration of free intracellular calcium ; 2], il e
_expression of Hsp70 -amphtude of f[Ca ]i oscillation 1
-expression of pro-apoptotic proteins (Bax, capsase- -expression o Hsp70 1 :
3) oHsp?O |nh|b!tor suppresses ELF-MF induced-
-expression of anti-apoptotic protein Bcl-2 cardioprotection
Schistocerca 1.Insects were exposed to ELF-MF for 24 h.
56. Wyszkowska et | gregaria 50 Hz 1 2. Parameters assessed: emotor activity | (4 and 7 mT)
al., 2016 desert locust mT/4 rr{T/7 -walking behaviour and muscle force dynamics emuscle force |
Behaviour (males/femal mT -action potential and excitatory postsynaptic potential | elatency and duration of the FETi action
Proteins es, adult 4-9 (EPSP) properties of the fast extensor tibiae motor potential 1 (7 mT)
days post- neuron (FETI) eHsp70 1 (7 mT)
moult, n= 36) -Hsp70 level
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1.Cells were exposed to ELF-MF for 90 min.

ocell viability |

S7. Yin et al., 2016 2.Parameters assessed: emorphologically - changed,
Oxidative -cell viability and morphology «SOD activity |
stress rat 50 Hz 8 mT -MDA level and SOD activity eMDA and ROS levels 1
Cell death hippocampal ' -intracellular Ca?* level eCa?* level

T
DNA damage neurons -mitochondrial membrane potential edepolarization of mitochondrial membrane
Viab!lity -intracellular ROS level potential 1
Calcium -D’\IIIA da}maggs o eapoptosis and DNA damages 1
-Cell cycle and apoptosis enumber of cells in GO/G1 phase |
Zhang et al., 1.Workers exposed to h!gh—voltage power lines.
58. 2.Parameters assessed:
2016 A o ;
Oxidative human ELF-MF of ox!dat!ve stress (8-isoprostane) «8-isoprostane and 8-OhdG levels 1
stress (n=190) 110-420 kV oxidative damage to DNA (8-hydroxy-2-deoxy-
DNA damage guanosine, 8-OHdG)
9 in urine
human lens 50 Hz. 0.4 1.Cells were exposed to ELF-MF for 2, 6, 12, 24 or

59. Zhu et al., 2016 o T 48 h. ¢DNA fragmentation — not found
DNA damage epithelial mT 2.Parameters assessed:

cells i '
-DNA damages

60. N 1.Cells were exposed to. ELF-MF for 1, 2 or 4 h. +ROS production (1 h, 50 and 100 uT) 1

Calcabrini et al., | human 2.Parameters assessed:
2017 Keratinocyte 50 Hz, 25 _ROS production eGSH content | (1 and 2 h of) 1 (4 h)
Oxidative cell line WT- 200 T -GSH content, lipid peroxidation and antioxidant éa£t|OX|dant enzymes activities (SOD, GPx,
stress NCTC 2544 defense activity (after 1, 2 and 4 h of exposure to 50 TB)AlRS level
and 100 uT) . evel 1
Cichon et al., ost stroke 1.Post stroke patients subjected to 15 min therapy
61. 2017 pos 40 Hz, 7 mT | 5 days/week for 4 weeks. —
o patients , . *CAT, SOD activities 1
Oxidative (mean age various pulse | 2.Parameters assessed: «TAS level - not chanaed
stress 68 earsgold shape -CAT, SOD activities functional and t? tat
Behaviour n= )ég ' guantities -plasma TAS efunctional and mental status 1
B -functional and mental status
S 1.Rats were exposed to ELF-MF 24 h/day for 7 days.
Djordjevic et al.,

62. rat 2. Parameters assessed (24 h after the last exposure T )
2017 eactivity in elevated plus maze and open field |
Oxidative (males, 3 50 Hz, 10 mT | ) . _ _ <Oz and NOz 1
stress months old, -behaviour in open field and elevated plus maze ONOO- i ch q
Behaviour n=5) -concentrations of Oz¢-, NO2- and ONOO:- in * - hot change

hypothalamic tissue
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1. Osteoblasts were exposed to pulsed ELF-MF for 7

63. Ehnert et al min (single or repetitive exposure 7 min/day for 5 esingle exposure:
2017 " 16 Hz, 6-282 | days (>3). -O2¢ and H202 1,
Oxidative human MT pulsed 2. Para.meters assessed: -HO+, ONOO- and GSH content — not affected
stress osteoblasts ELF-MF -formation of Oz+, H202, HO+, ONOO-, GSH content erepetitive exposure to ELF-MF:
-expression of SOD1, SOD2, CAT, GPX1, GPX3, -ROS production |
GPX4 and GSR -SOD2, CAT, GPX3, and GSR 1
-SOD2, CAT, GPXs and GSR proteins
Haghighat et al., | rat bone 1.Cells were exposed to ELF-MF for 1 week. ecell proliferation |
64. 2017 marrow 2.Parameters assessed: ecell length and multi-polarization of cells 1
: . 50 Hz, 20 mT . . . 4
Proliferation mesenchyma -expression of genes responsible for pluripotency and | (neurons’ morphology)
Proteins | stem cells neuronal differentiation as well as their proteins level | eexpression of genes responsible for
Genes (BMSC) -cell morphology pluripotency and neuronal differentiation |
1.Rats — diabetic model were exposed 20 min/day for
65. ggf?%itigg’“v . E&tales it rSnOTHZ’ 82 | 1 month for 5 days a week. MDA and NO level 1
stress n= 6) ' ' 2.Parameters assessed (after the last exposure) *GSH level |
-testicular tissue levels of MDA, total NO and GSH
1.Neurotoxin-injected mice were exposed to ELF-MF
66. Sakhaie et al., mouse 6h/day for 6 days. ELF-MF reversed:
2017 2.Parameters assessed: elearning and memory abilities impairment
_ (males, 6-7 50Hz, 1 mT . L2 .
Neuroplastlmty weeks old -neuronal maturation (24 h after the last exposure) eneuronal maturation impairment
Behaviour _ ' -neurogenesis (24 h after the last exposure) eneurogenesis decrease
n=14) \
-memory (Morris water maze test) (32 days after
exposure)
1.1schemic mice were exposed to ELF-MF 6 h/day for
67. . 14 days.
gtrgrkgg?";ha” 2.Parameters assessed: emotor abilities 1
Neu.r'oplasticity -motor abilities (rotarod tests, 3, 7, 11, and 14 days sexpression of BDNF, TrkB and phosphorylated
Cell death C57B6 mice | 60 Hz, 10 mT | after surgery) Afte.r 1,3or _14 days . PKB 1
Immune (males, 8 pulsed ELF- | -expression of anti-apoptotic Bcl-xL and pro-apoptotic | eexpression of pro-apoptotic Bad, Bax and
response weeks old, MF Bax and .Bad caspase 3 |
Behaviour n=18) -expression of Bad, phosphorylated Bad, Bax, eexpression of anti-apoptotic Bcl-xL 1
caspase 3, Bcl-xL, einflammatory mediators MMP9 and IL-1B |
-BDNF, TrkB, PKB, phosphorylated PKB
-inflammation related MMP9, IL-13 and IL-68 infarct
volume
Budziosz et al., rat 50 Hz, 10 1.Rats were exposed to ELF-MF 22 h/day for 28 eMDA level and TOS in central nervous system
68. 2018 kVim, 4.3 pT | days - not changed
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Oxidative (males, 10 2.Parameters assessed (24 h after the last exposure) | eactivities of antioxidant enzymes | (except for
stress weeks old, -TOS, MDA, SOD and its isoenzymes (CuZnSOD, frontal cortex CAT, GPx and hippocampal GR)
n=10) MnSOD), CAT, GPx, GR, GST and TAC enon-enzymatic antioxidants — not affected
(except the frontal cortex).
1.Mice were exposed to ELF-MF in 6 week period.
69. BALB/cAnNNC 2.Parameters assessed:
rl mouse -food and water uptake (every week)
Burman et al, C57BL/6NCrl -indirect behavioural and physical measures:
2018 mouse 5-100 Hz injury/wound scores [present/absent]; barbering eno effect found
Behaviour (females, score [present/absent]; whisker trimming score
juvenile 6-8 [present/absent], body weight (g) (every week)
weeks old, -position of mice within the cage (every week)
n=>5) -behaviour in open field test and novel-object
recognition test (after the end of the exposure)
human
70. Cichon et al., (males, 40 Hz, 5 mT | 1.Post-stroke patients were subjected to
2018 A females, various pulse | magnetotherapy (15 min x 20 treatments). ecarbonyl groups and MDA levels |
Oxidative mean age 68 | shape Parameters assessed: ethiol groups level 1
stress years old, n= | quantities -protein carbonyl groups, thiol groups, MDA level
23)
1.Post stroke patients subjected to 15 min therapy, elevel of BDNF 1
71. Cichon et al., 10 sessions with an interval of 14 days. eexpression of BDNF 1
2018 B poit s';roke 40 Hz, 5 mT | 2.Parameters assessed in plasma: elevel of VEGF 1
Neuroplasticity patients various pulse | -BDNF, Expression of BDNF, VEGF level eHGF and SCF levels 1
Immune grgi/aer;ggsld shape -cytokines: HGF, SCF, SDF-1a, B-NGF and LIF *SDF-1a level — not changed
response n= 25) " | quantities -neurologic deficits eneurologic deficits |
Behaviour -functional and cognitive status efunctional and cognitive status 1
-level of depression edepressive syndrome |
rat adipose 1.rADSCs were first cultured in adipogenic,
72. Fathi and tiss_ue— osteogenic, chondrogenic and_neurogenic mediums «cell proliferation |
Farahzadi. 2018 derived 50 Hz, 20 mT | and exposed to ELF-MF 30 min/day for 21 days. lation double time - prol d
) ! mesenchyma 2.Parameters assessed: *popufation doubie time - prolonge
Proliferation ) .
| stem cells -cell proliferation
(rADSCs) -population double time
73 Laszlo et al E]L‘jerﬁqegles 50 Hz, 10 uT | 1.Turkeys were exposed 20 min every 8 h for 3 eactivity |
' 2018 o adult, ' pulsed ELF- | weeks. eshemoglobin, SGOT, SGPT, AP, yGT and LDH
n=40) MF 2.Parameters assessed: — not changed
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Behaviour

-the behaviour (relaxation, play, competition,

enoradrenaline-activated [3-adrenoceptor

Stress aggression). function |
hormones -hemoglobin, SGOT, SGPT, AP, yGT, LDH (blood ,
every week)
-level of cAMP to detect noradrenaline-activated 3-
adrenoreceptor function (blood , every week)
oELF-MF group:
74. Martinez- 1.Rats (restrained (ELF-MF+RS) and unrestrained -total cholesterol and triacylglycerol levels not
Samano et al., (ELF-MF)) were exposed to ELF-MF for 2 h/day for affected
2018 21 days. -CORT level 1
Oxidative rat 2.Parameters assessed (after the last exposure) -total lipids in cerebellum and total cholesterol in
stress (males, 8 60 Hz, 2.4 -total cholesterol, and triacylglycerol levels, TBARS cortex 1
Stress weeks old, mT -plasma CORT concentrations, -polar lipids in cortex |
hormones n=6) -total free fatty acids and fatty acid methyl esters -polyunsaturated fatty acids in cerebellum | and
Lipids (FAMES) 1 in subcortical structures.
oTBARS in total lipids 1 in both groups
sconcentrations of non-esterified fatty acids in
subcortical structures (RS+ELF-MF) 1
0.5 mT:
75. -64 spots up-regulated
-40 spots down-regulated
el mT:
Rezaie-Tavirani 1.Rats were exposed to 0.5 mT or 1 mT 3 h/day for 2 gg zgg:: ggvxr/ﬁ?rl:algtflz:ted
et al, 2018 rat 50 Hz, 0.5 or 4 weeks. ) eexpression of Sptan1 and DpysI2 | by 0.5 mT
- (males, adult, 2.Parameters assessed: .
Proteins n= not mT/1mT _proteome profile eexpression of Dpys|2 1 by 1 mT after 2 weeks
provided) -protein-protein interaction oexpression of Tpil and Lap3 | through time
-molecular function eexpression Tppp | by 1 mT through time
egeneral protein expression | with increasing
ELF-MF intensity and time
sidentified proteins are related to apoptosis,
stress response and number of metabolic
processes.
Song et al., esingle exposure to 6 mT and repetitive
76. 2018 Hela cells 60 Hz, 3 mT/ | Variants of experiments: exposure to 3 or 6 mT:
Oxidative IMR-90 6mT 1.Cells were exposed to 6 mT ELF-MF for 30 or 60 -DNA damages and change of cell viability - not
stress fibroblasts min. found.

Proliferation

eexposure to 6 mT for total 168 h:
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DNA damage
Viability

2.Cells were exposed to 3 and 6 mT ELF-MF 30 min
every 24 h for 72 h or 30 min 8 times a day for 3
days.

3.Cells exposed to 6 mT for 72 h were additionally
exposed for subsequent 96 h.

Parameters assessed:

DNA damage, cell viability

cell cycle and ROS level (during continuous
exposure)

4.Cells were co-incubated with GOx, (to induce H20:
and reduce proliferation) and exposed to ELF-MF for
1,6,12and 24 h

Parameters assessed:

phosphorylation of PKB and Erk1/2

-cells viability and cell cycle progression 1
-ROS level |

ein GOXx — treated cells, ELF-MF:
-mitigated anti-proliferative effect
-phosphorylation of PKB and ERK1/2 1

1.Worms were exposed to ELF-MF from egg stage

oTCA cycle enzyme |

77. Sun et al., 2018 _ reaching the fourth Iarva. (L4) stage (about 48 h). earachidonic acid and PGE; 1
S Caenorhabdit 2.Parameters assessed: .
Oxidative . 50 Hz, 3 mT ; . . eexpression of PGE2z synthase 1
stress is elegans -expression of_ the genes involved in TCA cycle «ROS level 1
(n=90300) (associated with tumor growth). PGEz, ROS, TAC
level oTAC level |
-SOD and CAT activities #SOD and CAT activities — not changed
1.Rats were subjected to acute (24 h) or repetitive
78. exposure (1 h/day for 7 days). 24 h exposure:
Z\Ilyszzoklogv ska et rat 2.Parameters assessed (plasma): -IL-1B, IL-2, IL-6 1
Im.,mune (males 50 Hz, 7 mT | -cytokines: IL-1B, IL-2, IL-6, IL-10 -white blood cells, lymphocytes, red blood cells,
il e ,n: 6) -number of: total white blood cells, lymphocytes, hemoglobin and hematocrit 1
P ' monocytes, granulocytes red blood cells, platelets erepetitive exposure 1 h/day for 7 days — no
-hemoglobin effect
-Hematocrit
C t stroke . . .
Cichon et al., pos 1.Post stroke patients subjected to 15 min therapy,
79. 2019 patients 40 Hz, 5 mT 10 sessions with an interval of 14 days. slevel of I.L'1 B1
(mean age pulsed ELF- X eexpression level of IL-18 1
Immune 14,8 vears ME 2.Parameters assessed: level of IL-2
response 0 -Plasma levels of cytokines: IL-18, IL-2, IFN-y, TGF-8 slevel ot IL-2 1
old, _Expression of IL-18 ¢IFN-y and TGF-B levels — not changed
n= 25)
Hosseinabadi human Mean: 1.Power plant workers (occupational exposure) eoxidative stress
80. and Khanjani, (20-50 years 4,09 V/m, 2.Parameters assessed: 1
2019 old, n=152) 16.27 pT -serum TAC, MDA, SOD, CAT and GPx
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Oxidative
stress

Hosseinabadi et

1.Participants were exposed to ELF-MF (the 8-h

81. human . time-weighted average). esleep quality |
gléhzglligur (30-40 years Ocei(up%fﬁzal 2.Parameters assessed: estress, depression and anxiety 1 (linear relation
old, n=132) -sleep quality (trend) with increased exposure)
-depression, anxiety and stress levels
Karimi et al 1.Rats were exposed to ELF-MF 2 h/day for 60 days. | elipid peroxidation 1 (100 T and 500 uT)
82. 2019 N 2.Parameters assessed: oTAC 1 (1 uT and 500 uT)
Oxidative 50 Hz, —elevated_ plus maze (the day after the last exposure) | etotal thiol molecules 1 (all induction values)
stress rat 1 uT/100 and Morris water maze test (the day after elevated ¢TOS 1 (500 pT).
Behaviour (males, adult, MT/500 uT/ | plus mazg) _ _ ememory retention 1 (100 T and 2000 pT,
n=12) 2000 uT -the passive avoidance test (one week after Morris water maze)
water maze) ememory retention 1 (100 pT, 500 uT and 2000
-MDA, TAC, TOS and total thiol molecules (after uT, passive avoidance test)
behavioural tests) eanxiety 1 (all induction values)
Merla et al., 1.Cells were treated with DPI an inhibitor of the plasma
83. 2019 SH-SY5Y membrane enzyme NADPH oxidase (Nox) and then | eROS generation 1
Oxidative neuroblasto 50 Hz, 1 mT | exposed for ELF-MF for 24 h. eplasma membrane Nox is involved in redox
stress ma cells 1.Parameters assessed: imbalance elicited by ELF-MF
-source of ROS production
ein glycerolipids (GLs) category:
84. 1.Worms were placed under 3 mT ELF-MF till :fj?;ac:jg?;g;?g{ge(S)(IBSS()TlGS) 1
Sun et al., 2019 . reaching the L4 stage (48 h). X e .
Proteins gﬁgogzbd't 50 Hz, 3mT | 2.Parameters assessed: °0th?r identified Iflplr? categories showed no
Genes _ g -total triacylglycerols (TGs) level (proteomic and regular pattern of changes .
Lipids (n=40000) transcriptomic profiling) -stress response related genes expressions 1
-the most enriched protein functions were:
defense response, reproduction and lipid
transport
ebefore immunization:
85. Mahaki et al., rat 50 Hz, 1.Rats were exposed to ELF-MF 2h/day for 60 days -IL-9 | for 100 uT
2020 (males 1 uT/100 at two phases: at pre- and post-stimulation of the -TNF-a | for 100 uT-2000 puT
Immune adults ' pT/500 immune system. -IL-10 1 for 1 T and 100 pT
response n= 16), MT/2000 uT | 2.Parameters assessed: eafter immunization:

-serum levels of cytokines: IL-9, IL-10, TNF-a

-IL-9, TNF-a | for 1 uT and 100 puT
-no significant differences in IL-10 level
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epost-immunization levels compared to pre-
immunization:

-IL-9, TNF-a 1 for 100 uT-2000 uT

-IL-10 1 for 2000 uT

. human
Touitou et al. .
86. ' (males, 50 Hz, 1.Men chronically exposed to ELF-MF (1-20 years). . - .
Ii?cz)?eins mean 38 mean 0.9 uT | 2.Parameters assessed: I.ec\:/ge'lb\oll?;ilsols llJrr]epartlmpants exposed to highest
years old, n= -serum level of CgA P '
15)

Abbreviations: 8-OHdG- 8-hydroxy-2'-deoxyguanosine; [Ca]?*i — intracellular ionized calcium; ACTH - adrenocorticotropic hormone; ALP- alkaline
phosphatase; ALT- alanine transaminase; AP- alkaline phosphatase; AST- aspartate transaminase; Bad- Bcl-2-associated death promoter; Bax- Bcl-2-
associated X protein; Bcl-2- B cell leukemia/lymphoma-2; Bcl-xL- B-cell ymphoma-extra-large; BDNF- brain derived neurotrophic factor; cAMP- 3'5'-cyclic-
adenosine-monophosphate; CAT- catalase; CDC42- cell division control protein 42 homolog; CFL1- cofilin 1; CgA- chromogranin A; CHEK1- checkpoint
kinase 1 encoding gene; CORT- corticosterone/cortisol; CRH- corticotropin-releasing hormone; CuZnSOD (SOD3)- copper-zinc-superoxide dismutase;
CYP11A1- cytochrome P450 11A1; CYP17A1- cytochrome P450 17Al/steroid 17a-monooxygenase; CYP-450- cytochromes P450; D-AP5- 5-phosphono-D-
norvaline; DDT- D-dopachrome decarboxylase; DKK1- dickkopf-related protein 1 encoding gene; DPI- diphenyleneiodonium; Dpysl2- dihydropyrimidinase-
related protein 2; DUSP3- dual specificity phosphatase 3; ECH- 2-Enoyl-Coa Hydratase; EFHD2- EF-hand domain-containing protein D2; ERK- extracellular
signaling-regulated kinase; FABP- fatty acid-binding protein; free-T3- free triiodothyronine; free-T4- free thyroxine; GDNF- glial cell-derived neurotrophic
factor; GOx- glucose oxidase; GPx- glutathione peroxidase; GR- glutathione reductase; GSH- glutathione; GSR- glutathione-disulfide reductase; GST-
glutathione S-transferase; HGF- hepatocyte growth factor; HIF-1- hypoxia-inducible factor 1; HIF-1A- hypoxia-inducible factor 1-alpha; HOe - hydroxyl
radicals; Hsp70- heat shock protein 70; IFN-y- interferon-y; IGF-1- insulin-like growth factor 1; IL-10- interleukin 10; IL-18BP- interleukin-18-binding protein;
IL-1B- interleukin 1B; IL-2- interleukin 2; IL-6- interleukin 6; IL-6B- interleukin 6B; INOS- inducible nitric oxide synthase; IP3- inositol trisphosphate; Lap3-
cytosol aminopeptidase; LDH- lactate dehydrogenase; LIF- leukemia inhibitory factor; LTP- long-term potentiation; MBP- myelin basic protein; MDA-
malondialdehyde; MK801- dizocilpine; MMP9- matrix metallopeptidase 9; MnSOD (SOD2)- manganese-dependent superoxide dismutase; MPO-
myeloperoxidase; NDRG4- N-myc downregulated gene 4; NO- nitric oxide; NO;™ - nitrite; NOS- nitric oxide synthase; Oz -superoxide anion; ONOO" -
peroxynitrite; OSI- oxidative stress index; p38MAPK- p38 mitogen-activated protein kinase; PDHE1-B- pyruvate dehydrogenase E1; PGE; — prostaglandin
E2; PI3K- phosphoinositide 3-kinase; PKB- protein kinase B; POMC- pro-opiomelanocortin; PP2A- protein phosphatase 2; PRDX5- peroxiredoxin-5; PRDX6-
peroxiredoxin-6; RHO- ras homolog family; ROS- reactive oxygen species; rTMS- repetitive transcranial magnetic stimulation; S100-A10- S100 calcium-
binding protein A10; S100-A11- S100 calcium-binding protein A1l; SCF- stem cell factor; SDF-1a- stromal derived factor-1a; SGOT- serum glutamic-
oxaloacetic transaminase; SGPT- serum glutamic-pyruvic transaminase; SNAP-25b- synaptosomal-associated protein 25b; SNCG- synuclein gamma; SOD-
superoxide dismutase; SPRR3- small proline-rich protein 3 encoding gene; Sptanl- spectrin alpha chain; TAC- total antioxidant capacity; TAS- total
antioxidant status; TBARS- thiobarbituric acid reactive substances; TCA cycle- tricarboxylic acid cycle/ the Krebs cycle; TGF-B- transforming growth factor ;
TOS- total oxidant status; Tpil- triose phosphate isomerase; Tppp- tubulin polymerization-promoting protein; TrkB- tyrosine receptor kinase B; UBE2N-
ubiquitin-conjugating enzyme E2 N; UCH-L1- ubiquitin carboxy-terminal hydrolase L1; VEGF- vascular endothelial growth factor; VEP- visual evoked
potential; B-NGF- B nerve growth factor; yGT- gamma-glutamyl transpeptidase
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