Subject: Study of high-frequency electromagnetic radiation impact and Aires resonators influence on behavior, genetic and
epigenetic processes in cells of CNS and peripheral organs (model organisms : rat (Rattus norvegicus) and honey bee ( Apis
mellifera L.)
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STAGE FOUR: Study of the effects of the limitation of an external magnetic field, a router electromagnetic radiation and
Aires Defender Pro resonators on the behavior in an open field test of rat strains with different levels of nervous system
excitability
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During the contractual work (stages 1-3), a Faraday cage (Aires) was used to limit external electromagnetic effects. To
determine the exact values of the induction of the magnetic field outside and inside the experimental chambers,
measurements were made using Fluxmaster magnetometers (StefanMayerInstruments, Dinslaken, Germany) (

InT — 200p T resolution of 1 nT ) and HB0302.1A (St. Petersburg, Russia) ( 0.1 T —100p T with resolution of 0-1p T
). The measurements taken in different parts of the chamber and outside it are shown in Table 1 and indicate there are no
differences between the magnetic component indices outside and inside the experimental chamber (without a router and

with a router included in the network) (ANOVA Ftest = 0.36; P = 0.704).

AN T(EHAR (PEER 1—3) - (EFAERISESE (Aires) MUBRHISMBEMEEZE - &7 AIE BB IMNBE NSRS
REEERTEEEE » A Fluxmaster {15t (StefanMayerInstruments > Dinslaken » Germany) (
InT —200p T » fB47FE% 1 nT) & HB0302.1A (E{H{54E > Russia) (0.1pT —100uT , fi2iFES
0.1pT) #THIE - RIEEFRIMARFAEIRNZBSLERNE 1 Fim > BTRERMEIMNIEAL (EEKRPRS
BRERHSBMBEAT) 2HESRISEEZR (ANOVAF g = 0.36:P =0.704))

Table 1: Table 1. Measurements of magnetic field induction ( #T ) in different parts of the experimental chamber and
outside it.

£1: R 1. ERAETRABCIREN ZHisKESE (1T) R8E-
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Inside the chamber
with the router
e ~ turned on
Outside the chamber #’E 9" Inside the chamber fE w
A (FEEZEFER)
X+ m
59.6 + 18.1 [559+7.9 [544+78

Considering the results of the measurements, the decision was made to use as an experimental screening chamber covered
with several layers of amorphous soft magnetic material, providing a measurable 40-fold decrease in the magnitude of the
induction of the Earth’s magnetic field inside the chamber (from 434 T to 1.21t T'), In recent years, the biological effects of
weak magnetic fields and the Earth’s magnetic field weakened by shielding using such equipment have been actively
researched. The magnetic field induction inside and outside the chamber were measured by the domestic three-component
magnetometer HB0302.1A ( 0-1 — 1001 T, Tt was important to assess the effect of the animals’ exposure under conditions
of a limited external magnetic field with clear parameters, primarily on motor activity, emotion, and other components of
behavior in an “open field” test. And then we assess the effect of electromagnetic radiation (EMR) of a router and Aires
Defender Pro resonators under the given conditions with known LMF values.

ZEHEERE AT EA—AEEREEM - HINEEZZBIEREEMMT » (E58 A ithhiki5 54 EK S 5% E vl 45 BA
FENISSEN g0 18 (R Bu TR 120 T) o FER » SFHHSIAR LT Rk T HI55 At 15 = £ Y FE R
AEIEMENERE - AREEINEISRESERBE=S 2Nt HBozo2.1A (0.1 1001 T) 8IS - &F
(LENEE B IREZS HSZRIMIEISFEE TRENNEREE - TERIENE TFMIS) BIEPA0ESEES
1BEREMITAND - BEREE LMF EMRTR T » MBI GIRHRNEEES (EMR) B Aires
Defender Pro HIRZBZEZIFHF FTHIRZE -

The “open field” method was first proposed by Hall (Hall, 1934, 1936). It involved placing a rat in a brightly lit circle, and
then observing characteristics of motor activity and emotionality (according to the defecation response, number of boluses).
There are presently various modifications of this technique, depending on the tasks of the experiment. A “open field”

“BARUSIE (open field) ”/AEREH Hall 12 (Hall, 1934, 1936) ° EZAEGARBRLRIASZHNERIS
EHR > ARBREENEHRFEENTR (IKBHHERE - BEERF) - BAiRBEREN > ZXWERS
R - —E“RRisn”

(circular) apparatus is designed to study the exploratory and emotional behavior of rodents under conditions of being
transferred to a new environment; it allows a comprehensive assessment of natural controlled behavior: assessment of the
level of emotion, motor activity (the horizontal is the number of crossed sectors, and the vertical is upright positions
reflecting orienting and exploratory activity), and the severity of the anxiety-depressive component (activity in the central,
most open and illuminated sector of the field, the number of twists and turns), fear level based on a freezing response, and
stereotypical behavior (grooming). Assessing the behavior of rats in an “open field” apparatus is included in the list of tests
for conducting preclinical studies of pharmacological substances and the establishing their neuroleptic, antidepressant, and



anxiolytic activity.
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The nervous system is extremely sensitive to the influence of EMR. The effect of a magnetic field and EMR on the nervous
system is characterized by changed behavior, conditioned reflexes, and physiological processes. The body’s reaction to these
effects largely depends on the initial functional state of the nervous system. Accordingly, it seemed important to use a
special rat model with hereditary differences in nervous system excitability, a line with low excitability (high excitability
threshold - HT) and a line with high excitability (low excitability threshold - LT).

MERARHEURESNZEB SRR - MISTEREFHPERENERRRABITS » RHRENERBIZNN
2 o HIEREEFRANRBERARE LEURRMERFNIAINERE - Bt - FRAFEGHWERRRE
MERNFHABREREGTIEER ) —XARREN (SHERME-HT) > 53—XASHEN (BEERMIE -
LT) -

Purpose and objectives of the fourth stage:

SEPUREERRIBRVEARTR -

investigation of the effect of shielding the external magnetic field of a cylindrical chamber and unshielded counterpart;
R EERZ RS R ik 7 BR A5 B R B Mk ¥ R AR &

investigation of the influence of EMR while a standard Wi-Fi router is operating;

MFRERE Wi-Fi IBHZEFITERESNTE ;

investigation of the influence of Aires Defender Pro resonators under the action of the EMR of a standard Wi-Fi router on
behavior in an “open field” test of two HT and LT male rat lines

Material and methods

The work was carried out on male rats of the HT and LT lines at the age of 5 months. The rats were bred at the Genetic
Laboratory of Higher Nervous Activity. The males were kept in groups of 6 specimens in standard cells on a standard diet.

To create the conditions of a weakened external magnetic field, we used a screening chamber made of non-magnetic
material (cardboard) and covered with several layers of amorphous soft magnetic material (AMAG-172), which provided a

40 -fold decrease in the magnitude of the induction of the Earth’s magnetic field inside the chamber (from 481 T to 1.2 pT)
. The imitation chamber was made of cardboard, had no shielding, and was covered with

black polyethylene. Both chambers were cylinders with a diameter of 60 cm and a length of 140 c¢m, closed at one end and
open from the other, so that a cage with rats can easily be placed in the chamber.

RERIE - MEEEERERE 60 29 ~ & 140 ATHERE » —iwHE - S—inkRBK » ERBEAKENEE
FHRAREES -

We used a Wi-Fi router (LinkSys E1200-EE/RU wireless router) with the following technical specifications: wireless carrier
frequency: 2.4 GHz , number and type of antennas: 2 internal antennas, gain of the standard antenna(s), dBi : 4dBi.

HKMER—&aEEZIRMES (LinkSys E1200-EE/RU wireless router) » ERiTiRIENT « MARERIEE :
2.4 GHz » RIFHEHIHR : 2 TAEKRR > FHEXREILE © dBi: 4dBi -

The Aires Defender Pro fractal-matrix resonator-converters (special ring diffraction gratings) used in the experiments are a
universal Fourier filter. To evaluate the resonators’ influence on the damaging effect of the router’s EMR, 6 resonators were
used, as in the previous experiments on rats. They were placed in the middle of each edge of the cage with the animals (on
the outside).

EERP(ERM Aires Defender Pro S EMEEIRIGIAZE (BHRRTGHIM) A EERNBUERKSE -
A AR H IR R BHRGHAZS BN E » AT 6 Bk > EAAHARNEREE - EfEREEE
VIBEFIEPRAINIE (BEFIMA) o



To study the influence of the limitation of the external magnetic field, the influence of the EMR of the router and resonator-
converters, the “home” cage with animals was placed in the shielding chamber either without additional influences (LMF
group) or with a router located on a tray in the center of the cage’s lid (LMF+Router groups), and the router and resonators
(LMF+Router+Resonators groups). The experimental groups were exposed for 12 hours (10:00 PM to 10:00 AM). The
control groups were groups of rats placed in the imitation chamber at the same time, without the router (WLMF groups),
with a router (WLMF+Router groups), with a router and resonators (WLMF+Router+Resonators groups). The animals’
behavior in the “open field” test was assessed one hour after the end of the animals’ exposure in the chambers.

AR RIS ZIR - RAREHEN RRRR-BRE22E » TRA) ERANSMEERERZED » RHEHAR
BHEINEE (LMF 4) > fESHRIEBMEREBES (LMF+Router 4) » MR ERHBPHELIRSS

(LMF+Router+Resonators 4) - BEEANSREE 12 /) (%[ 10:00 ZEEHE L 10:00) - ¥R
BIREERBRENERZEANER > 3AKME (WLMF 4) - 5KH2% (WLMF+Router 1) * ARE
HREHERE AR (WLMF+Router+Resonators #H) ° zi7E TRMIS) BIEPHNTANRREER—/ R
i -

The animals kept in the vivarium and not exposed to the effects served as the naive control (“Control 1”).

EEVEEATEARZEALENSMEAREHE (“Control 17)

The “open field” apparatus used was a circle with a diameter of 160 cm , bounded by a border that was 35 cm high. The floor
of the circle was divided into 20 cm squares. Above the center of the floor at a height of 60 cm a 500 W lamp was suspended
with a mirror reflector, providing illumination at the floor level from 2000 Ix in the center to 1500 Ix at the edges. The
apparatus was placed in a darkened room. During the test, a rat was placed in the central square of the circle and its
behavior was monitored for 5 minutes. After each animal was tested, the floor was wiped with 35 — 40% alcohol solution
and then a dry napkin. The following behavior parameters were recorded:

FTERAN MRS RESH—EERT 160 ASNER - MEAM 35 A5 ENEZEE - BfZtEHREIS S 20 2
DRAEF - HEFO LS 60 ATEEFR—F 500 ENERITRARERS SR - EERREBFON 2000 £
RHRPEREEM 1500 #RHT - REENEENEREA - AEBE > SARERERNPREF > LERHTS
5 918 - SEWRRERE > HEIU 35 — 407 EEERIEE - AENEHIEE - BERTITASH :

Latency of the first movement (s)
BERBEEARR ()
Horizontal motor activity (number of intersected squares)

KFEENEE (FHEFHIRE)

Vertical motor activity (raising up on the hind legs, number of upright positions)
EREEEE (1RERITEE » HEIZSIRE)

Emotionality (number of boluses)

1BERE (BFERE)

Grooming (number of acts)

W (ITHARE)

Freezing (number of acts)
BE (1TARE)
Turns to the left (number of acts)

AZEE (THRE)

Turns to the right (number of acts)
@aE (RE)
Twists (number of acts) & (REX)



Statistical processing #tatRRIE

To present the results in tables, we calculated mean values with the error of the mean and median. The medians are shown
in all the figures. The accuracy of the differences between the variants was determined using the Mann-Whitney test, as well
as ANOVA using Statgraphics Centurion XV11 and Statistica 6.0.

ABTURRERGR > HfETE T FOEEFHOHEGEREMRPAE - REERISERPAUSH - ERZHE=EAEE
Z14 1 Mann-Whitney #&E M 5 {EH Statgraphics Centurion XV11 F] Statistica 6.0 E{THERH ST
(ANOVA) ZRHEERE °

Results and discussion &55REAZTER

Analyzing the behavior of the naive animals in the “open field” test made it possible to identify interlinear differences in the
level of vertical motor activity (Fig. 3) and acts of freezing (Fig. 6). The number of upright positions is higher, and the
number of acts of freezing is lower for highly excitable rats of the LT line compared with the low-excitable HT line. This is
associated with genetically determined features of the rats’ excitability and reflects the linear characteristics of elements of
innate behavior. It should be noted that the rats of these lines behave differently depending on the level of excitability of
their nervous systems, and their behavior has different strategies. This is confirmed by the data we have obtained.

SE TRE) BEPEHIEZAE ZBMTHNERE » FRMAEENEARARNEEEENETHKTE (B
3) RFRGTHBRY (B 6) LMER - MEMEMM HT RFIMELE > LT RIISERENEREZRBSMNEIUE
BRY > ERETHRBBY - WIRFREREEM ZEFERAEREAER > RBEZRITATEZRIIMEREE -

EFIENZE  BERINEZEEZREMERARRELREERACRNITS  HHRINARNITARE - FMIRE
SHBIREETE—R

It was found that exposing the animals in the chambers for 12 hours, regardless of additional experimental conditions,
affects the behavior of the studied rat lines in different ways and leads to a change in the various elements of behavior in
one and the other line compared to the naive control: for the HT line - fewer acts of freezing (Fig. 6) and a larger number of
turns (Fig. 7); for the LT line - shorter latency of the first movement (Fig. 1), less emotionality (Fig. 4), and more acts of
grooming (Fig. 5). This data indicates that the animals’ very presence in the closed space of the cylinders affects their
subsequent reactions in the “open field” apparatus and the characteristics of these reactions depend on the animals’
genotype.

HRLM > BEMENRZEAEAN 12 /)\F > FRESHFHEMERREE > AEURAARNTEZHARRNTS -
T EHMAERNRERHRETEITAER LHREEME - B HT 2R TAREES (B 6) BER@RH
g (B 7) ; #WRLT A-—SXBHEEREE (B1) - BEERE (B4)  MRFAIETHREEN (B

5) ° EEBEREETR > BMEERAESRERNNERZER > MBTEHEE RS REPNRERE > MELE
REFENZERIARTINERE -

The experimental results made it possible to establish that the attenuation factor from the screening of the external
magnetic field (LMF) affects only highly excitable rats of the LT line. The LMF’s influence was an increase in the number of
acts of freezing (Fig. 6), which indicate a possible increase in the fear response in the new environment, as well as more left
and right turns (Figs. 7 and 8), which indicates an increase in the animals’ anxiety (chaotic movements) (compared to the
corresponding WLMF groups and naive controls).

ERGERET  HNPISEHRAEANTEEREF (LMF) EXE8SEEEMN LT AKXE - LMF NREXRES
AR (freezing) REUEM (B 6) > EMTMEMRIRPDERERIREAS  ARFAEEAERHHIZM (B 7
HE 8) > BmEaMEREELA ((THESRAER) (HENEMEN WLMF HHEFRIGHRE) -

The radiation of the router under conditions of an external magnetic field weakened by the shielding, and without it, also
affects only certain elements of behavior in the “open field” test, which differ in highly excitable and low-excitable rats. For
the HT line under the influence of the router, an increase in the number of right turns was observed (Fig. 8), whereas for
the LT line, there was an increase in the number of acts of freezing (Fig. 6) and twisting (Fig. 9) in comparison with the
LMF and WLFM groups, respectively, and the naive control.

MBS BB AR R R T - IMHABNEGFNETE TRNE ARPREETATE > MEES
EESHEMRERELMAREBMARE - # HT 2= - REHHZZEFAERILMN (B 8) ; ME LT
% > Alf£E2 LMF - WLMF AR [FIG¥IERLEENAT » BR1TH (B 6) MENTA (B o) REUEM -

However, the router’s influence in the conditions of LMF leads to a selective decrease in the emotionality in rats of the HT
line (Fig. 4) and in the horizontal motor activity in rats of the LT line (Fig. 2). These are the most significant elements of



normal behavior associated with different levels of hereditary nervous system excitability in the animals.

7am > RS (LMF) 4T > BREBHSNTEERSRENE (HT) AZENFEEEEEETRE (B
4) > MAEBREEYE (LT) ZERMNLRKFENFETRE (B=2) - EERESMESHMERGERENELRE
IKFHERZ ERTATREBENES

The action of the Aires resonators was tested on only one HT line. Under the conditions of the shielding chamber, the
resonators resulted in a decrease in the number of right turns (Fig. 8) in comparison with the action of the router. That is,
the resonators influenced precisely the trait that changed (increased) under the influence of the router.

Aires HiRSBFNEAET—E HT RETHE - EREZEFRGT - BRM[NERAL > AR[BERGERECH
2 (E8) - thimEM » HIRB[BHEENERRARMFATRENRE (18) HB—THESR -

Under the conditions of the imitation chamber, the resonators amid the influence of the router caused a sharp increase in
horizontal motor (exploratory) activity (Fig. 2), acts of grooming (Fig. 5), and reduced freezing (Fig. 6). However, the
number of twists under the influence of the router and resonators increased regardless of the type of chamber (Fig. 9).

EEREMRET > HIRSBERBSNZEZHDSIEEKTFES (FR) FHNEE (B 2) - RBTAREUEN (B
5) » MREBETAREY (B6) - AmM » FimERM » ERMFELIRIHERERT » SR EHFRLM
(B 9) -

Thus, our results allow us to infer that the resonators have a selective positive effect, provided that the external magnetic
field is limited to only one component of the behavior, i.e. the number of right turns, but not left turns. This may be due to
lateralization of the to receive and respond to EMR. However, it is still difficult to establish specific patterns.

EE > Bef IRV RER ML - EINEPHEIBERRTHNE—RS K ——BEABRE > MIFLTRM——HIREE
EEFEEMNEQTE - EVARRIARNERIESNANERR - 74T > BRI ARMEXDARE -

Without a weakening of the external magnetic field, the resonators influenced other behavioral components and increased
motor activity and grooming, while decreasing fear in the animals, which can generally be considered the animals’ adaptive
responses to the new conditions. Regardless of the operating conditions of the external magnetic field, the resonators
caused an increase in acts of twisting.

NS ARWHISE TR T » RIRBLE T HMITHMS - WL T EENFENEMIEITS > ERFERE T BN
DIERL > EBREFHRASHIHINRIRMMNERYRIE - WIS TGS  HRSEHSERHE
1T4=REUBM -

Thus, given the combination of two EMR factors (the router and the resonators), elements of the animals’ general motor
and exploratory activity were strengthened and the fear response, which can also be observed after stressful influences, was
suppressed.

it - EMEEHESEF (XH[EARDS) G505 > BN IRESNRERENIHEE - MSERER
Wi > EBREELAERAOZEREARE -

The increased grooming may have two biological meanings. On the one hand, grooming is classified as a comfort behavior,
which is confirmed by the well-known increase in the number of acts of grooming as an animal becomes accustomed to the
environment, accompanied by a decrease in indicators of stressful behavior. On the other hand, in rodents grooming, a
behavioral marker of stress, also becomes more active under the influence of stress. Next, it seems

IEMNRIRT A FTREAMEEMEEE - —HFH > MIERBHEARRTS  E—RrHRAAAMIRRSEIE
i | BB EHRIENATBMAIRTARELN - FRBAHTHIERED - Z—HH > EREEHEEF > fRE
tMEZBNTHAIRRL  REEBNTETHESSELERE - &8TK » UF

important to use correlation analysis to determine the relationship between the behavioral elements under investigation.

ERNEEFERBEMSITREEMARTAER ZENEE -

In general, our experiments indicate that all of the studied factors influence different components of rat behavior in the
“open field” test. The nature of the reaction to exposure in cylinders, to the weakening of the external magnetic field, and to
the router’s EMR depends on the animals’ hereditary nervous system excitability and affects various components of



behavior.

WBEEmsS > BMNERER > & TRE AEP > AMEMENERHELEARITANAEERER - HRE
FRRE « SNSRI A THESNREME > FUARSMESHHERARREY » TETET
BNEENS -

The action of the Aires Defender Pro resonators changed the behavior of low-excitable rats of the HT line and caused their
activity to increase when placed in a new environment. Specific behavioral components of the animals’ reaction to the
action of Aires resonators were also identified, indicating their selective positive influence on specific elements of behavior.

Aires Defender Pro iE#REZMERANE T HT RIMEEEMRENITS » UEENRMIRIER{ERZENEIGM -
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Russian ﬁﬁj{ English ﬁx
JlaTeHTHBIN TEPHUO/T 5%1*%3 Latency ig’{*%
KoHnTposp1 ¥‘J ,E‘a 1 Control 1
OMII LMF
BOMIT WLMF
OMII+Poyrep OMH+E§E%§ LMF+Router LMF+E§E%E
BOMII+Poyrep BOMIT + & 23 WLMF+Router WLMF+J& 2%
OMII+Poytep+Pe3onaTopb! OMII+ E§ E %E+ ;E?E%E LMF+Router+Resonators LIMF+ E§ m %E + #;}E%&
BOMII+Poyrep+Pe3oHartopst BOMII+ E% m %E + :,H\'-;E% WLMF+Router+Resonators WLIMF+ E§ m %; + EE;’E%E
nuawust BIT HT line
smHus HIT LT line LT .Eﬂ..%ﬁ

Fig. 1 Latency of reactions in the “open field” test of male rats of the HT and LT lines Key: *- The differences with Control 1
(naive) of the LT line are significant (P < 0.05).

1 {ER“FRBUIS”AERIE HT & LT MANFEEARREEARS - & - *- B LT RAEEE 1 (REHE) 2=
RARHEEY (P <0.05)

o



g
5 -

s *

E; 40 4 ]

8 35

é 30

= 25 1

L

§ 20

L

15 - &

5

g 10 O maaus BIT

= &

g 3 B 1aHHg HIT

=) 0 T T T T T T

N & 4 3 Y
g @Q N .g"“q {*Q‘Q & K
O Qo S) o 3 & &
rS ¥ 3 3 S ¢
&° @Q Qc?’ Q¥
O x X
< R R
§ g
Qo XQD
&
Q
Q S

Russian ﬁtx English ix
TopusoHTaIbHAS IBUTATEIbHAS AKTUBHOCTD Horizontal motor activity
1REEENEED tRmEEE)EED
YcsI0 mepeceyeHHbIX KBaJ[PaTOB Number of intersected squares
BFHTRE BB
KoHnTposb1 ;:’E*u 1 Control 1
OMIT LMF
BOMII WLMF
OMII+Poyrep OMH+E§E%§ LMF+Router LMF+E§E%E
BOMII+Poyrep BOMII+F& FH 2% WLMF+Router WLMF+ & FH 2§
OMII+Poyrep+Pesonaropsr OMIT+ E§ HEI %§+ ;HE%E LMF+Router+Resonators
BOMII+Poyrep+Pe3zonaropsl BOMH+E§ m %§+:,H\:;E%§ WLMF+Router+Resonators
nunus BIT %E'E%%ﬁﬁi (BH .‘.‘ai) HT line HT ,2..7?
nuuusa HIT 1&?'&%%&? (HH ,@ai) LT line LT ,é;i
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Table 2: Fig. 2. Horizontal motor activity (number of intersected squares) in the "open field" test of male rats of the HT and

F2: B2 - HT & LT RIEERERE RS BEPIKFEER TS (FHEFH)

LT lines.

o

Key: *- The differences with the "LMF+Router+Resonators" group of the HT line are significant ( P < 0.05); #- The

differences with the remaining groups of the LT line are significant (P < 0.05)
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Russian English
BeprukasibHas JBUraTeIbHas aKTUBHOCTD
E E EEJJ 5%2)] Vertical motor activity iEEE}J 5%@]
Number of upright positions
e, _
Yueso croex E]I-A%i EE%%EQJ:&%{
KoHnTposp1 ;:’E%u 1 Control 1
OMII LMF
BOMIT WLMF
OMII+Poyrep OMH+E§E%§ LMF+Router LMF+E§E%E
BOMII+Poyrep BOMIT + & 23 WLMF+Router WLMF+J& 2%

OMII+Poyrep+Pe3oHaTopst OMH+E§ Hﬂ %E+;E?E%§

LMF+Router+Resonators LMF+E§ m %§+#;}E%§

BOMII+Poyrep+Pesonaropst BOMII+ E% m %E + :,H\'-;Eﬁ

WLMF+Router+Resonators WLMF+ E§ m %; + EE;’E%E

nuHua BIT

HT line

nunaua HIT

LTline LT %5

Fig. 3. Vertical motor activity (number of upright positions) in the “open field” test of male rats of the HT and LT lines.
3. & TRK5) AlEd HT & LT RIENARNEEEEES (EURH) -

Key: *- The differences with the (naive) Control 1 group of the HT line are significant (P < 0.05).
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Russian English FEL
DMOIMOHAIBHOCTD 'I%ﬁ'li Emotionality 'I%ﬁ'li (Emotionality)
KoJinuectBo 60II0COB %ﬁ%ﬁ‘ﬂilﬁ"\ﬁ Number of boluses H%%%i%
KoHTpOJIb1 Control 1
OMIT LMF
BOMII WLMF
OMII+Poyrep OMH+E§E%§ LMF+Router LMF+E§E%E
BOMII+Poyrep BOMII+F& FH 2% WLMF+Router WLMF+ & FH 2§
OMII+Poyrep+Pe3oHaropbt OMH+E§ Hﬂ %§+;E?E%§ LMF+Router+Resonators LMF+E§ m %§+;:U}L='<%§
BOMII+Poyrep+Pe3zonaTopsl BOMII+ E§ m %E + :,H\:;Eﬁ WLMF+Router+Resonators WLMF+ E§ m %E + EE;E%E
nuaust BIT HT line
smHus HIT LTline LT ,%5']

Fig. 4. Emotionality (number of boluses) in the “open field” test of male rats of the HT and LT lines.

4. 7€ TEARUS) Bl - HT B LT RIEMEARRAIEENY (EIRED)

Key: *- The differences with the (naive) Control 1 group of the HT line are significant (P < 0.05 ); #- The differences with
the remaining groups of the HT line are significant (P < 0.05)

it : *-BAHT R CREE) ZHH 1 ZRFHEN (P <0.05) ; #- B HT RIIHERERNZ=RFEENM (
P <0.05)



YHCIo akTOB
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Russian

English

rpywunr $iE (Ipymunr)

Grooming i€ (Grooming)

Yueno axros {T43-REY (Umcesro akToB)

Number of acts ;,»E&E:'A-'%l

KouTposibl Control 1

OMII LMF

BOMII WLMF

OMIT+Poyrep OMII+ & FHES LMF+Router LMF+ & 2%
BOMII+Poyrep BOMII+ & FH 2% WLMF+Router WLMF+ 3§ FH 2%

OMII+Poyrep+Pesonaroper OMIIT+ E§ E 25+ ;E}}E%E

LMF+Router+Resonators LIMF+ E§ m %E + ;HE%%

BOMIT+Poyrep+Pesonaropst BOMII+ E§ E %E + ;E;E%E

WLMF+Router+Resonators WLMF+ th E %E + EE;E%E

nuHus BIT

HT line

suHusA HIT

LTline LT E§E¥

Fig. 5. Number of acts of grooming in the “open field” test of male rats of the HT and LT lines. Key: *- The differences with
the “LMF+Router+Resonators” group of the HT line are significant (P < 0.05 ); #- The differences with the (naive)

Control 1 group of the LT line are significant ( P <0.05)

5. HT B2 LT kR EMARERE TRRS) RIEPHREITAMRE - 5107 - * - B HT R#Z TLMF+iRH2S

+HiRa3) HEREE (P <0.05)

s #-BlLLT ER# 2 (¥)48) #£#I4H Control 1 ZRHEE (P <0.05)
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Russian {3 English vy
OpusuHT )ﬁﬁ Freezing
YuCsI0 akToB ﬁ';%iﬁ"@i Number of acts
KouTposibl i‘j,ﬂ,‘g\,%ﬂ 1 Control 1
OMII LMF
BOMII WLMF
OMII+Poyrep OMH+E§H§%§ LMF+Router
BOMII+Poyrep BOMII+E&FHZS WLMF+Router WLMF+H 2%
OMIT+Poyrep+Pesonaropsr OMIT+ E§ E 22+ :,H&?E%E LMF+Router+Resonators LMF+E§ m 23+ ;%;E%&
BOMII+Poyrep+Pe3onaTopst BOMII+ E% m %E + EE;E% WLMF+Router+Resonators
smuus BIT BIT ﬁ?&% HT line
smaus HIT LT line LT .‘.‘ai

Fig. 6. Number of acts of freezing in the “open field” test of male rats of the HT and LT lines. Key: *- The differences with
Control 1 of the NT line and with all other groups of the HT line are significant ( P < 0.05 ); #- The differences with the
WLMF group of the LT line are significant (P < 0.05 ); &- The differences with the corresponding LMF and WLMF groups

of the LT line are significant (P < 0.05)

6. HT #RE4 LT R ARE TRlE) BIEAERETHRE - 5R0A - *- B NT 489 Control 1 5z HT #RFf

RHfhERIZE=REEE (P <0.05)

; #- Bl LT 3 WLMF A2 Z=R2EEE (P <0.05)

; & Bl LT 42480

f9 LMF Bl WLMF 2 ZR8E (P <0.05)




267
I
(#]
2 5
)
g
2 4

3 =

% -

g # O maang BIT

* . B 1aaHg HIT
0 T 1 T T T 1
N - o
&> @Q @Q 4‘& &d‘:so ,@Qv
& & & 5 & &
Qo
%O é\Q QQ:’ QA’O
Q X X
<9 -&Q {@Q
b o 8°
s &
<

Russian English =374
JleBble MOBOPOTHI Eﬁs Left turns
KoJsinuecTBo ﬂ% Number §i$
KoHTposb1 Control 1
OMII LMF
BOMII WLMF
OMII+Poyrep OMH+E§E%§ LMF+Router LMF+E§E%§
BOMII+Poyrep BOMII+E&FHZS WLMF+Router WLMF+ & 2%

OMII+Poyrep+Pe3onaTops! OMII+ E§ E %§+ :/H&?E%E

LMF+Router+Resonators LMF+E§ Bﬂ %E + :,Hﬂﬁﬁ

BOMII+Poyrep+Pesonaroper BOMII+ E% E 73+ #&}E%&

WLMF+Router+Resonators WLMF+ EE E %§+ EE;E%S

smHusA BIT

HT line

aunausa HIT

LT line LT Bﬁ%

Fig. 7. Number of left turns in the “open field” test of male rats of the HT and LT lines.

7. HT B LT BRABEARE RS AEPRZENRE -

Key: *- The differences with all the remaining groups of the HT line are significant (P < 0.05); #The differences with the

WLMTF group of the LT line are significant (P < 0.05).

H .- B HT REHEHSMAARNNEREEEY (P <0.05); # Bl LT 5% WLMF =R EREEM (

P < 0.05) -
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Russian ﬁﬁj{ English ﬁ%ﬁ
ITpaBbie TOBOPOTHI E is Right turns E ES
KosimuectBo ﬂ% Number §i$
KoHTpOJIb1 Control 1
OMIT LMF
BOMII WLMF
OMII+Poyrep OMH+E§E%§ LMF+Router LMF+E§E%E
BOMII+Poyrep BOMII+F& FH 2% WLMF+Router WLMF+ & FH 2§
OMII+Poyrep+Pe3oHaropbt OMH+E§ Hﬂ %§+;E?E%§ LMF+Router+Resonators LMF+E§ m %§+;:U}L='<%§
BOMII+Poyrep+Pe3zonaTopsl BOMII+ E§ m %E + :,H\:;Eﬁ WLMF+Router+Resonators WLMF+ E§ E %E + EE;E%E
siuaust BIT HT line
smHus HIT LTline LT ,%5']

Fig. 8. Number of right turns in the “open field” test of male rats of the HT and LT lines.

8. HT B2 LT RSVEEARE TFNE AHPRAEHRE -

Key: *- The differences with the Control 1, LMF, and WLMF groups of the HT line are significant (P < 0.05); #- The

differences with the WLMF group of the LT line are significant ( P < 0-05), &- The differences with the LMF+Router group
are significant (P < 0.05).

E0H : *- Bl HT &%189 Control 1 - LMF & WLMF {7 =888Z (P < 0.05)
yERFEE (P<005)) ; & B LMF+Router AYE=RMEE (P < 0.05) o

; #- Bl LT R589 WLMF
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Russian English
Kpyuenus Twists
Yucso akToB Number of acts ﬁfﬁizﬂﬂ
KouTposbl Control 1
OMII LMF
BOMII WLMF
OMIT+Poyrep OMIT+EEFHER LMF+Router LMF+ & 23
BOMII+Poyrep BOMII+E&FHES WLMF+Router WLMF+H 2%
OMII+Poyrep+PezoHatopbt OMII+ E§ E %§+ ;%})E%E LMF+Router+Resonators LMF+E§ m %E + #&}E%ﬁ
BOMII+Poyrep+Pesonaroper BOMII+ Eﬁ m %E + ;UE%% WLMF+Router+Resonators WLMF+ th E %E + EE}E%&
sinaust BIT HT line
suHus HIT LT line LT .‘.‘V?

Fig. 9. Number of twists in the “open field” test of male rats of the HT and LT lines.

9. HT ¥ LT MAMIEARE RIS

FEHAPEE S RE -

Key: *- The differences with the Control 1, LMF, and WLMF groups of the LT line are significant (P < 0.05 ); #- The
differences with the remaining groups of the HT line are significant (P < 0.05).

#208 : *- B LT 4289 Control 1 - LMF & WLMF HZRE (P < 0.05)

(P<0.05) -

Appendix &%

; #- Bl HT SREGRERIZREAE

Table 3: Table 1. Initial results of measurements of the magnetic field (#T ) in different parts of the experimental chamber

and outside it.

%3 %1 BRANIFRMENEE (4T) DRIBER -
\captionsetup{labelformat=empty}




Inside the chamber with the router turned on
Outside the chamber Fg %} Inside the chamber F8 A ERHBHEENER
52.2 59.6 59.6
55 59.6 62.4
52.3 61.8 49.6
52.7 471 48.3
85.6 51.2 52.2

Table 4: Table 2. Results of the assessment of the behavior of rats of the HT and LT lines in an "open field" test after
exposure under conditions of a limited external magnetic field, and electromagnetic radiation from a router and resonator-
converters.

R4 Rz EINPHEIBZRIFHT > MURRBBFIRHSBNERESRFZTMEHZER > HEREE (HT) #
BEREME (LT) KEBR#E RS BEPTRFTENEGR -

\captionsetup{labelformat=empty}

Groups/behav HMA, VMA, It:him ber of . . )
iors ,%EEU / Lp,s LP » s HMA > < VMA > olus es Gro;rfun g X Freiz ing, " Left turn, E Right Twist ing }ﬂ
T8 b b iy SFedeey s ik ¥ |-EBE-® @, wn B | @
HT line
X +m(M)
HT 4 X + m(M)
Naive
control RE [ 72+5.6 29.3+16.3 4843.2 5.2+18(55 |17+14(s5) |22E2-6 : - 0.8+1.7(0)
- (6.5) (31) (4.5) (5.5)
$108
21.5+ 4.4
(20.5) 21.5
LMF 584356 | 4 4 63+2.2(6) |4.0+33G65 [27+21@) [22+17(0) |35+304s) |- -
(20.5)
275223
WLMF 68+1.8(7) :(”?‘)13";* 219 53+4.4() |48£186) | 22+16(2) |55+30(5 |- -
LMF+Router
RIS+ (7044006 321;‘2) +221 62+4.9(5) |09+14(0) [28+21(@) [13+1.8@) [2+24@ [43+t12045 |2+230
H23
WLMF+Route
33.34 17. 1.740. 0.8+1.
r WLMF (6242 55 5 17:5 TTE5.4() | 28+24(25) |37£37(8) | () 9 27400(25) |37£17G5) | oo 2
+I8H 2R
LMF+Router+
Res
ona-
tors LMF+ | ¢, 5 (5 |200+102 64+4.0(6) |17+13(2) |18+17@ [17+150) |20+05() |[20+0s50)# [3.0+1.1(32
Router+ (15)
Resonat
ors
WLMF+Route
r+
Resonators
WLMF+ ([72+2.0 49.34 29.1 85+2.5 9.7+ 2.1(3) 47+416() |05+1.300) |30t00() |35L06(g |28E20
Router+ |75 (40.5) (8.5 (3-5)?
Resonat
ors




Line LT X + m (N)

HLTX+m(N)

Naive

control fE
AU¥1ER4H

10.7+ 5.6
(12.5)

17.2+ 6.6
(18.5)

11+3.9(12)

5.7+ 3.9 (7.5)

2.3+ 1.8(2.5)

0.7£0.09
(0.5)

0.5+0.8(0)

LMF

53+3.6(5)

20.2+ 13.5
(15)

9+3.1(9)

3+2.3(35)

4.5+2.1(5)

1.7+11(1)

1+1.50)

2.5+ 1.1(2.5)

WLMF

6.0+3.9(7)

21.0+ 10.8
(20)

10.7+ 4.5 (10)

2.3+ 2.1(3)

5.2+3.7(4)

05+0.1
(0.5)

LMF+Router
LMF+3&

=%

6.6 5 .4(5)

9.0+ 1.7(10)

9.8+4.4(11)

3+4.3(2)

2.4+2.4(3)

42+1.3(4)

2.2+ 1.6 (3)

1.8+1.6(1)

6.8+3(7)#

WLMF+Route
r WLMF

+ER 3

9.24+9.1(7)

15.24+ 3.7 (16)

12.6 + 8.3 (12)

3.8+ 2.8(3)

3.6 =2.8(4)

3.8+3.2(3)

1.6+ 1.4 (2)

1.8+ 0.6 (2)

52+1.0(5)

LMF+Router+
Res ona-

tors LMF+
IREN 2R

+Resona
tors

WLMF+Route
r+
Resonators

WLMF+
PR EH AR+
&3

Key: The results are presented as an average with the error of the mean ( X + m ) and median (M )

sSEA - SRR EF9HERE (X + m ) BEPUE (M) RR

Key sRBH

Values with statistical differences are highlighted in color

AR EENBEMERRR

] - differences with the alternative line in the naive control groups

O- aRAHREPEEAANER

[ - differences in experimental groups with the corresponding naive control groups

O - B EARRRHRENER

differences with all other groups (naive control, LMF, WLMF, WLMF+Router) = combined effect of LMF and router

BIFfREME (REY

differences with the WLMF group = intrinsic influence of LMF

Bl WLMF 9= & = LMF NAESE

Z - LMF - WLMF » WLMF+Router) HJZ2£ = LMF i Router BN E

nin




Differences with the alternative LMF+Router+Resonators group

E1E{t LMF+Router+Resonators =8

influence of the resonators
HiRSRNE
influence of the router

RN E



