[ Downloaded from gjournals.arums.ac.ir on 2025-08-05 ]

Sl i 3 p oo ol Siuls by s 3y —ole a4 lxo

YOY I VEY wslomio A\ PAA Glimo ) o lis o lah (ot 09
JUd) y3 bangie 9 @ LS 3 b Haubliseg HiSl Sl [3ue sl )il
) R Rl
Fmns glus! L anls Lobsls b Fisldol sl usanis Spw ! uussds Suman
Ol o)l o3l oSl (S 4ol 0TS (5 35k 385 sl

E-mail: ss.athari@amail.com  ases)l olSisls oo soc b suels ©

el (oodanl ST olils (55 5) 92 3 i)l uwlisi IS (5 gmitiils ¥

~
o.).._a_S%

5 Vil suac wiwms  uablises il Sla wlsue K1 b abul) )3 $3b) aslloe AWBIT SAB3 ) 1 DID 9 Ao
el 0p0)9) S5 0 uubliseg il Zlsel Mgo LS w333l o) S, wul a5 wrgo bl
M S5 s aige) S3ls3 o (o il sl ooud Glwil weds o Zlgel l 3L L)l s sl Sl S
3)90 033) 9 g0 (yw il 590 » (uublisey Sl CI9'°I Hlaglloo ¢pl )3 Al 033) S9a g0 3 3Shec 9 )lS) Y Silsl 48
w285 DS ) 2

Doo%e S Ay Ar e 4y WiStar ol5s @b 5 o) Ghoo laskd ¥r 05,5 95 sl asllas opl o> IS Yhyy
o pwls )3 5 (350 1) ol Uls )8 Silie KISl SLsb ya Il GbL o sS Gle Ve wal b uabolize 5 3801 sbiglaue
Ok 03 o0l wuwss @l 5 AT DS L)l S)se Tail Pinch (T.P) use)T @apb Sl 9 a8 ,5 )13 (558 ols V1 -)
w85 )l y8 auglio )90 & 0y )T

23 i85 DSl ass 9 583 il Jl Jud 09,5 93 58 03 s pduwl D) S9 0 9 58 il ple) (1Sl dunlio (b A8l
aads A glo) e 03 55,0 Ve 5 (08 sl )9) j5p0 Ve pwls )9 Do Gilie pull b Gublises )il plase (B =0
E95 ol s il QLS J9 2 9 58S Fuwl wlise &5 Yl ¢y ( P<0.05) 323 (5o Yl IS sise SWAI 254l
Ol ass )53 02 b T-test )T ysesT lowsgs p53 5 sl 095 sl aunlio )y ol aidly ials Tagaut Lolage i
a5 als glis Jldy Jo e 4 puilf 8 )3l yals plis caus alie o HuilS 33 5 Glie wadh Yldae b Gl asds A-
)15 3939 095 93l o Il Sise BV

03530 3 3l (pl &5 sl Silie VIS pully Gublise Yldge (o piwl 35 3l JI S oawT wuvss mlis (a5 Azl
Dbl 5o a3 AM Sga3l) Zlsel

) w piawl o suiablise 9 i85 Hlaae (SIS cleds’

VWAAY/ V51 b pady VPAS /P Y s bl ys

b conl 03ub o g0 S 10l (slardss mlio Sl olsl »3 FURER
oWl 3 b S8l Slglaae (B rme 03 (3L 3l L obusl Shbl laye «sublises sl sla olage
ublise 9 38l (Slglage .25 08 V13 35,07 KO- Soge Jobws Sl sobww 09 rel .35l 03905 ablal
T oml oul)d 5 Gle)S JBT Wb uils 8 oslaiwl AT o I Aty 3180 bowgs Lo oslatwl


https://ejournals.arums.ac.ir/jarums/article-1-247-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-05 ]

VAN pliows ) "o)h‘% o )lesbs (PG ©09

Jus)l S 3y e ole olSisls Lkt g3y sele alzxe YEA

03 oxub plml wlalle soles wuwl 53 4y @)Y
oobwl o Gunblize )il Slglaae )31 L bl
A5 wgo Seage clo b b Sldlase
Zloel Sl o plomil cslalliae )3 TyisT aSh) play sl
0333 5 eslaiwl Ylaswe g3 Sl Gw giuw S 8l
sl Bl B mas 8 o aslloe gl )3 130 sl
Zlsol Jl o awss uublize s xSl slslase il L
550 Ve il )d edsaze VS b Gilke S5l
2 b sl )9) 55,8 oS V) - 5 (Osh pwls ,3)
IR D m) Ghse )3 ow il VLS, 9
Solio sl S Hle (il (LIl e DS [o.ul.m
oJlsl & Ylss (oo adan T Jl &S Soib (5o Sl
ol plss o 9 'EMG L 91,5 sr09,,580 (5 58
5 6 o1l yoliie &5 3158 92315 9 38 b of oty
483y 10 Silo) abold K Hs wMbe Yol e
ol 03 b 3alsa oplil aF a5 5Siles [0] 35 oLl
033,58 oalamwl Tail Pinch s ls) Gis) jl a4 =

[F] el

PLIS S )

03 asllbe ¢yl vs (ANIMals) Jaw ylgss -2l
M3 @b o) Gbgo d=kd 7+ Slass Jl goexe
il o3ub oslawl 0,8 VA w5 oy b Wistar
wllsn Gbosy 5 WIS S e I ollss
QO a9l olisls S jueld 0aSisls SaKinle )T
03 el EA ©ow 4 5 00,5 Jatie olinle T
ool 5 PP OC sles ys sl @i pluSy sl b
5 Uinle)T Job JS 03 132 5 T & ST uw piaws
Gb wels WY 5 5wl 1V o5 s
5 3ub (1S Juze 4y b AnlsT e

90 o Jelie 393 19ldue Moo ollimwd -
a5 wale  Function generator .s g wouwd
Loy Ve ol Grod =l b oledT phywe

! Electromyography

Ml palse aun g ] sy suae S =
Oy 083) wlsgago p suubliscs )il slaylsawe
a5 Sgai b LB cin lsioe ~muwl odumu
033) deage 3 lanl Suabliscs 58l sl plawe
JUss & a5 Siles o Albosib oS 38 ol pusis Sl
oalite 035) i 2 Uldae Slun) ol ol
Ol (Rlesl g 598 pie iyl DI B S g 50
Sl s Gaeua n b Guublites il
V] sl G352 5 a3 53 sl s

sl asllbe 4 oladedsls a8de il sldls s
ey JB wosar Sublites Sl slaglase
Sl &5 SluT Jl 9wl aml ol 33l
23 Gle bymo b gaubs aglsT & )l SSslow
8355 b5 5L) abs uublite llsse il it
[¥] s oS ity 5

23 sl Guablise s 33801 sbglawe 31 b bls)l )s
P8BS Y G e Ve puils )9 o3 9axe
adan T Jl &5 030,85 G slaie ol il
O3 s Jl (s )ld) wluss Jsp & olsioe
W35 )3 Yo plb w9 S Jy p aladshs
om il il 33l aad Sl jiee 5 pel T o guniss O
[E]5,5 o bl

as sl ublises Sl slglase ole eyl Vs
gblw Zlgel 5 (Fs23b) Zlsol LWl )8 0393=0 >
Zlsel 5 Usol daaibl Sinles axaw Jl oub
Sge by Jl Gl Jgb 5o Gl OISh) (Seash
SUlos 39 5o Aial aSy) gdoy .36l a8 )T )13 ax g3
alie suublises sl slaplsge (prse )5 &5
Sl )3 & wawbua A Yo (SISl sl ooy
G2 03 b 5 S s ealled )3 Gl 8l 5 i
slylawe s plis b lbgusds,
(o2 Il (Goluw JiS 3390 03 Sunblice s il
S (859 3 I > 2 i 5 & oy 35T waled o
[¥] e 350 Solw Jals


https://ejournals.arums.ac.ir/jarums/article-1-247-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-05 ]

YEQ Uod 9 i gz iS5

..... \SLJ(‘IM -_;|).;| Aunlio

5 03wl Jos Tail PINCh s 1awl ju5 93 09,8
Zlsol Sl bl Guablises Sl Ylawe oo Gusw
OS85 ousS Gle Ve i b Gllie S8l
9 a8 )3 asds A wow 4 5 a0ls VY-
ST Joc & Tail pinch wus 305 9T I aloldds
ST U138l o 55 Jawsss Ginle)T ol Sl Juols malis

2318 ,5 )18 Lol 3 ) g0 T-teSt se T 5 SPSS

L aidl
sy Jop 5 5 Fwh vl) Sbe aumlio
5 0 Ll U sl 05,8 llgin »3 s sl
bl s si80l Glsse (90 23 i8S IS Jl s
(O8h Ul 53) 35,0 V- Quls )3 s Gilke b L
s iz BMiAl 500 b aalds A plo) e o
Oljae &5 Ulw (pdy 323 e plis I (P<-/-D)
I g ol ez o il JBS) J9 » 9 5B Fwl

(V= Dl gos) el a8l Al 1agaub plawe

il JUB) 5953 p3 Fumblisog )il Ylase H3l) Hldgas

3

3 180 -

é 150 J139.73

'i: 120 -

’_i 90 - 73p37

3 60 -

)

o 30 -

3 o L L T 1
o e o

= 10 JA8 10 Al

3550\ uldwe

o) Sl G)Lu aulio P9 095 )3 (Hrized
Ol Jl 3y 5 i o pianl DB S5 0 5 S0 Fuwly
N i W Guls b s alie ol b
Ml (AM S5o03l) zlgel 03930) 58 5ks
Ml sea a8 a8y (5o glis b (P<-/:0) Jls Liso
D wolls plsae 95 ol G il 36 (598

(Y 1> g05)

Sl oolawl b aS 350 puel ¥ opbja ok
5 o I Zlgol Ses ulbld b sl
Jl ol b 58 b Jl 9 wbls D (3B 93 e
23wl 38 ades a4y Hals a5 Signal generator
Dbl (50 50 oS VY- 350 ) o3 9a=s
@QTMhAJ,J[a{wgs)I\TJ).c:LQML}—E
SIS weslie 9 Alg) puw B V9 Fe s lass o)
& Obpa el ¥ Josts alild 5 @0l ¥/0 alg) oo
DI (50 o9 A3 e 4y (S)lge ) guan
23 Y- slaglay SH6 s Guis Jjl:(BOX) dusa -
S8 Fae Il 0T isle s a5 5o ilw ¥e )3 VYD
95 0T ol o)lss 93 U3 Ll osuis odlaiwl
sbs ojlasl & yiogile YX Y slal & o =iy
Yo foame )3 5 o anw ol sla Al
D alg) omw 93 5 35)ls alols @ JI jie bl
28350 V3 08 Jolio

L oldae @il e Jlslol) 5 woas Jl ss
oS0l Juzes oMt oS Jl oslaiwl
0P9S Fee V- EV - 000 3 g5 plawe ik .33 ;5
aSisl wals Ylis Sl Gl w0 & Ginle)T ¢yl
Qilss 5o 393 i ol V3 Vs IS VLS LT
)3 asllbe 3)g0 o aw ) (S il VLS 9 5
)3 bt b o) Gboo ashd £- slass .o ,8
s 1ol DB e I Jud 5 003,58 bl ook
Jozr llsan JI Y opleid guie b il Tail pinch
)aw);mmYaudngl,Pw._xoT
13350 )95 3o vl 9 020 0318 I3 b gols wlla
0> blsn Gigle)T ol plal ) aeT Joss LT
09,5 askd ¥+ Jl .o oy (sl azbd ¥+ 05,5 53
S uaw 9 03w Juss Tall pinch waws 1wl Jsl
SHie SR8l Zlgel Sl (bl puabolise s a8l plase
Q9 e N gl s gesS Gle Vi i b
ObT Jl alioldly 5 3 o3ls 1,8 aads A o
@) oo azhd ¥+ Jl.ael Jes Tail Pinch wuus


https://ejournals.arums.ac.ir/jarums/article-1-247-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-05 ]

VAN pliows ) "o)h(% o )lesbs (PG ©09

Jus)l S 3y pole olSisls it g3y ele alzxe Y-

23 Ulage Moo Sl z g JSib adS olgs e 13
waedl 5 pupdwl Do b oaddes b bls)l
RV PN

ol G il Jud s O e sla)ls) & axgs b
@ Vlss 50 03 30l Julge Yl Jl mnl o3ub 031y
M a8 oldl psis e Ay il
Gk Jl odlsS Juiuwl ol et 4y (piigis e Saw) 50
o958 9 (P.V.N) Y58 ,06500L sl aud o sl
2o SBIA) J9 0 Jlss 5o (L.C) weSy pu
obebs b (il JUd L3 B e sl JLs) a
Olage p8l s G idle i 9 b I [F] e
wawl 03wy wsl & ju Dbl (uublise s Sl
Zoel orme 23 085 J5 35 e s [V]
) oseidle alub awes 0--7+ HZ uublise 5,8
Az Ulgs (5o dub axsS azsT JI[7] sas e Lials
ST )s Shol Jole K wlgic 4 (939 pu w8 )8
03 1) oS G yweellisua s 'CRH s s
O3S ST Gayb Jl e iwlass &b s
[A] 358 50 L 38 9u0 L3 "ACTH

10 e & 3550 o il 53 b Gunblise S )=
asals glis e e pblen V3 J9) 03 Vbss 5 adids
ol b miuis ol suublise g )il ol s
AR 50

o Vlire Ailgise Suublise s )8l slaulare
Olsss 5 ol )3 135993 & p0 3ud S 35 K &5 |
Do 4 3o il ol 5 3ias LEal ) sl
p3c 5 (NAT) N-acetyl Trans ferase ;T
obse 38l 5 puisidle & Gigio e Joas
CRH ilw ST ) Slal Jole olsizs ¢y 939 pan
4 MHZ uublise s il olawe [Y] 35,5 50 »
o8l s 50 5300 Sld axS 98 jhe 8L S50 2
9 23,8 VB oy 35T adled 5 35T 3 vl

IS S uis md 9 sy Hals 1 uyub,.lf lase

! Corticotropin release hormon
2 Adreno corticotropin hormon

P2 L opeos 5 Jsl 05,5 (Sle amslie =uls o
9 Glio wadh Ylawe L Lk asds A )l o 5

ool 38 L3l pals Plis s alike la S )8
wd )8 elowsl T-teSt oo b (s yiawl Jlid) js o &
o% G Size BVl &5 wuwl 9T Jl (S azuis

S)133 3939 09,5 93 oyl

il 306 HUB) j9 29 3 Guabliseg )il Ylawe H31.Y Hloges

250

200 -
151.63
150
100 6d.5

50

0 ' r r
100 Jis 100 e n

TP o ) (o pial Tl jg »2 wlo)

3581\ plawe

o piwl YUB) 93 9 52 Ewl o) Aumlie X Hldg03

76

74 | 7¥7

72 A

70 A
68 -
66

64 T T T
100 e 10 Flaye

T.P esas yo Rl &l j9 s Obo)

09,5 93 duuslie
Gla plaae S ol 3l auh aisS aS a555les
S 039370 )3 Gwsiww IS pully Gunblise 5 il
Sl @ 5ie 1S Y- G e Ve Gl 8
O3l Slm osdls plmil & s ) JA] sl oowws)
ol pusblize 5 5801 Sl Ylawe a5 393 ,5 =l L
5 350 Vs onl ol )8 5 o353 s Gllie Jls
03945 1) (o il U5 &5 55,0 ohs V1= Vb puils )5
31 1) o pianl SIS J5 0 LidlS Ulss asly


https://ejournals.arums.ac.ir/jarums/article-1-247-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-05 ]

Yo\ Ve 5 (Suwads dumw )5S

..... \SLJ(‘IM -_;|).;| Aunlio

olss B g (50 lual Silg) (suac wMWAL 5
Sleos 3,06 sl b ub-mwb»ua)-ua

Olaae (il 306 3l Jl S ol wuwsy mbs

03 3 ol &Y cul ilte sl sublise

bl 5o p3eis AM (Fsasl) zlgel 03930

23 .08),8 wpso A 5 E, D3 sla (yuelins Jlaie
Oslle Jlsse uublites )il Yldwe (w2 red
9> Gigai )3 A E D3 sla pely 2T

D] sl Glals SYBIS @0 35T Jladie Sy (sl 331
o33l 3T 58 )y Lilke Zlsel dus)y oo sl 4y 13
03 905 Lol L) (sl aiun o Do Gl 959 ) Ol jae
b ool 206 sla wly Siilss o Gopb ol Jl s
9 I8 sl w4 s LI ahles Jd

Sl ddae) (pl D3 piias Sw) ) o pols asllbe
el Oleps VS Suublise s )38l Zlgel JI oslaswl

References

1- Saghafinia M, Maghsodi-Damavandi A, Nafissi N, Mohebi H. Study of destructive effects of
elecomagnteic weapons on human and medium [Persian]. Military Medicine. 2005; 7(1):69-74.

2- Zare S, Hayatgeibi H, Alivand S, Ebadi AG. Effects of whole-body magnetic field on changes
of glucose and cortisol hormone in guinea pigs. Am J Biochemistry Biotechnol. 2005; 1(5):217-
229.

3- Magradze, G. Effect of single whole body exposures to power frequency E.M.F. on elaboration
and remembering of passive avoidance reaction in naturally aggressive rats, Bulletion of Georgin
Academy of Sience. 1998.

4- Reiter RJ, Robinson J. Melatonin: your body’s natural wonder drug, Publ. Banatam Books,
New York. 1995. 721-724.

5- Goldberg RB, Creasey WA. US Dep of Transportation Federal Rai; road Admin; Office of Res.
And Develop; Washington, 1993. pp: 170.

6- Goldberg RB, Creasey WA. A reviwe of cancer induction by extremely low frequency
electromagnetic fields.Is there plausible mechanism? 1991. 35: 267-274.

7- Mohabatkar H. Effects of co-expousure of electromagnetic fields and polymixine antibiotic on
the growth of pseudomonas aerjenoza and bacillus cereous. Journal of armaghan Danesh. 2004;
34:13-21.

8- Wood AW, Armstrong SM, Salit ML. Change in human plasma melatonin profiles in response
to 50Hz magnetic field exposure. J Pineal Research, 1998. 25 (2): 116-127.

9- Meral I, Handan M, Nihat M, yeter D, lbrahim Y, Aysen Y. Effects of 900-MHz
electromagnetic field emitted from celluar phone on brain oxidative stress and some vitamin
levels of guinea pigs. Brain research 2007; 1169. pp: 120-124.


https://ejournals.arums.ac.ir/jarums/article-1-247-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-05 ]

VAN pliows ) "o)h‘% o)Lo.ib‘[o@' 093 el S e Io}l.c ollisls ka9 3y sele alxo YOV

Effect of Low and Moderate Frequency Electromagnetic Fields on Stress
Behavior in Rat

Nafisi S, Ph.D'; Athari S SH, Vetrerinary Surgeon?; Kazami R, MSc®; Hosseini E, MSc®

1- Assistant Professor of physiology Orumia University, Orumia, Iran.
2- Corresponding Author: Veterinory Surgean. E-mail: ss.athari@amail.com
3- MSc student of Phsiology, Islamic Azad University, Ardabil Breach

ABSTRACT

Background and objectives: During the last years the effects of pulsative electromagnetic
fields have been studied in the human and animals nervous system. The using of these fields
in today living has caused worriment in safety of human. Stress causes very problems in
behavior and function of biological systems. In this survey the effects of electromagnetic
fields on stress behaviors of rats have been studied.

Methods: In this study we aimed to investigate the effects of electromagnetic fields with 700
milli Gauss currency produced by triangle electrical currents with low (10 Hz) and high (110
kHz) frequencies on stress behaviors in 60 adult, male Wistar rats. The rats were divided to
two groups of control and test. The animals were exposed to the field for 80 minutes and in
order to evaluate the possible effect of electromagnetic fields the Tail pinch (T.P.) test was
conducted. The results were analyzed using statistical tests.

Results: Analyzing of the results of response time and stress behavior by T-test. In the group
exposed electromagnetic fields of triangular low waves (10 Hz) for 80 min the results were
meaningful (p < 0.05). The response and stressed behavior with this field is decreased very
much. The results of two groups after 80 min under this field that have a difference in
frequency showed that effects of frequency in behavior was meaningless.

Conclusion: The results of this study showed that electromagnetic fields produce anti-stress
effect in rats. The radio waves (A.W) have higher effects.

Key words: Electromagnetic fields, Stress, Rats
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