9 o

40 MAD-NAY o (Y ;)uLr,d}g.ﬁ;)}nou;é‘:ﬂpm\ixuzgvo

Calleh 3 oy IS 3 b olidog 5SI Ehgat o 30 13 ko ST g (55 5 5

P SN0 g S 1089 5 49 S ) yud o

VJ}C)\ = f"@_,ml@. A yeal n‘dﬁ»,- 4 o 0dew a‘ruf Jeolosl s

-

o

o\
> g o gh ‘J.‘.?’-\ le.fbdbjbwlal;injj:g” Clyn‘.ﬂ}ﬂ UQJ:KH L;Léolilwbj‘ O})é‘j}) oslatwl t4sdta
3l st ol i 3 3 gl gl ol 0k Ol Sl gl ) 51 ) O K205,

Asb o gl e S

590V Saiaa SialeT 05 8 gl 09 8 it S 038 gy Fb 5 glme Bsr oo VY Sl 15,
s A5 ske os Obs e V5,8 00) by WG uilS 3 b uolitns 2SI sl o e >
058 58 5 s gl 53 5 dsles 8 b wlis lld 3 ekt og S 03 035 S 5
e 3L o 3 p bl o L (claail 5 (51K Sl s Ugams Ll 53 U8 05 8 s
S 4 3 SIS Sl sy 5 3.8 15 (PowerLab) AD sl oas 55 35 4
Jlos 5 4o 5,90 b 5 ANOVA O ga5T 5l oslizal b Laesls .Jg;)f Cb ol S Ll Cilisen glay 90
R P

S Sy 5 il Gla0le 53 ST il Npn 8-V 530 4 oy 3 psl S A s Olpe laesil
03,5 4 s G1laiT 058 3 ol Sab J5 aspa(p=t/18) s gee (8 skhs ULl &gl
03,5 53 S il Nsa 01+ s sy o ek SAE s e o Sl s asly o IS 5 sl
Wl 0355 3 gma U287 5 aali 0 S 4 s ialaT

S ke 53 3 tly WIB B il 3y ecblines S 2laal o 23 8w i 05 5 S womt
sl e Sl 0335 53 SIS ek ;S Sl 288 (e o

Sk 035, SIS s ¢ urbliin g SN ol 15T (glael g

~

/

(el S 09,5 068l (8550 50 i)l Ll 8- Ol Slal ol siom (S pshe ol ¢ S 5 0dSils 55 9 8 ik S 0 (65> (g s -
Ol 5 3 o8 cpshe 08Tty ¢ gl s 505 87 55501 5 s X O gl 51 31 oS8 cpsle oSl

bahaodini@shirazu.ac.ir :eCig 7501 cas wsdT ¢ J9iud oy g5 %

WARA/YY o gy IFREVIY ioud o3kol o bl ps  YAE/Y/\S o bl 53

\Ao


mailto:bahaodini@shirazu.ac.ir

B

o Sl ody) S i s b 30 Sib b bl S 21l

Ol O, 5 (Gruchlik) S5 3 (V) &3
b5 a8 o e L IL6 x5 boliin g sSUl 2l ol sl
gls—l esg, Slgdlsloml 56 2d e asny
Il lac g b g 2alS 5l bl g Sl
OLSea 5 (Krantis) sl S .(A) 1S s ngfjb
ol Al 0 i urblisn g oS ol sl iz
aon 53 9 SIS e (2S5 oot S
rblin g Sl 2lsal (1) 558 0 OIS SIS o3l
Lol son omae S (S5 2l sl WS 308
Vo O Jlid b glacs, s ol JsSG7 zals 4
S w5 daT eas O Sl izmen 3k
sl o odalin Sblg ) 55 Jb a1 $laws —
(1)

e s Uy ublin oSl gadlas JS5bay
39 2l (e J«&S Sl gt Al
P S RS NP PP PRCAY
Sladss cil dor 1 OSUE ool S5 e
(V) &b 30 008 5 (goled

350 3 a5 O5SE s 53 Og pupn b
30 2 ol S 83 b bty 1SU1 sl At
o ar g byl ol e Sk eag, (slas Shes
ol it s (S5 S Swo&nns 31 03331 33, o3kic
S I3 ) oy aslllae ol 5l o« urbline g S
8 b ueblian s S Olta (5 pmn s e JY5b
13 S5 e Sy (EL) el 3
ABb o Sk e3s psih]

IR P
L Sl s 8035 S AL 5 glme (Bsn e YA Sl
i Dol Bl ey p S ¥ B YA 0y K
éJ\SwL»\Y J{,‘?A)J}JOMJ;«{@‘JMJ.}&QJ

1A

PRV

e 3 S A esis S5l e
adex 5l il by 5l (36 ublina g S ol ol
Slalln 5 5 Jisl b ¢ Sl (S s
S N 4 ey (V) Sl il el (S S
(meibliing 1S bl o an 5 BOLS o3l
K853 45 3550 Gy 0l S AOT ST
S L eblias oS0 eyl o 3 818
Foo e s @l w83 &S (ELF) ol oslWIG 5
Wl Ss (a Vo B /Y s o T il 5 a
S e ol T T (o551 5 b o Ol b
gl ol Ll sl ol ks (2uSls 4 526
SWlae (1) wzzly 36 o clleb o5 03155
SdsS o 2 ol G 5 S o s s
L3l OLzs &7 OLSKen 5 o] Oldllas dar 3l caily s
33 S35 T e 1S 6T eeblines S 2o
LS 5 b ooty lllan (1) L0 035, O )5S
2Bl Sl S5 e s S eSOl
o= 4 a3k p gl (b s S5 s Sl (AL
gl (P e o> s o 55,5 )8 e s il
s(Dinar) ,lsls Sllas (F) »quﬁ s bl g Sl
s bl (Ol il enasOlEs Ol Kea
S (cajal) (el cd gl 31 5505y, clas Shes
Slaw s Al cpiomed g Wl g, 4o Sl s g she
bl g S 2ol pmmen (8) Sl 03 o s
whan 5l gladglw 3 e 5 b6 ol sl
=l 5] Ol o i 5 0dd OJ5S 5 ansjled
9 Sl 0l odalie 48393 5 odan wakigh 5 sk
(8) el 035 058 3 o2 55 T Olien a8
ol LG58 il 5L eblian 5 SUI glallus
0355 bl 3 aende (S35t g0 Dl s



Vot g sy 00

oS Sy ple ol de

s oK s b bl iy ST Ol
S edd gdneg, S slac, i oS o3l
Il by Sliw O 3 b s, Vo call
08) i gy (pS kS 5 p 8 r 00) e
phl 5l e (Bl ¥ S 4 g 0k S Olp (S
Jodoms (ol sy 4 5 0dd 03,51 O
Das 5 w438 Jiza (51,5 Sl a3 ¥V ) e S
o3 3,1y OT i 5 py gl ey T o SGT
bl LeT SLbI gl oz 5 SLol slacil
25 OS5 5l el b el e S Jglons A3
TIPS U I PRI

MgSO, \/Y NaHCO; Yo NaCl \\A
Glucose \\ «CaCl, Y/& KKCL §/V (KH,PO, \/Y

by eslamal 51 L8 e ST Jsls PH e o
sl () VT s 55 L as s J S e PH
Sl ) dsbag el (5 e - 50 (V5)
e el (BLplas 93 4 Sljes sba
53 by ppblddl- a g el Jame S0 gl
S s il oK Glan o S dsbra 53 O3
PN 5 il K ol (Bl el o 1 skl
P Uy WP P SOV VY PRCH P S
S o0 sl S a el dae (LS Ol
e el g el i SS 5 n) g5
s 3 (bridge Amplifier) ;1 LT o oLns
<l ¢ ML825 Jus) A-D (power lab) —J sl
S Dk 55 pl s eag Jeate (U]
5 oas s (S G diE o il oL
5335 bl g eaalin LB 55alS sl buy
O gl o 433 ¥ e 05, bl luz
uf 13 (base line) 4l O s Ol geay (Jf /0
ol giaad b G aiEs N0 s s opl A s

\AY

500t 165 518 sl a3 YY Glos 5 (ol
LT Ll s 38 OF 5 lie o aalsT wae dgb s
DUl Ly LS 500 o 3] Jilew .2 8 e 13
oS 5 o L s il AT
A AL i S sy () OO
by 5 cin K il Sl am a5 3 pbsl SULH +VAS
s sba b, (bl Cada )l Slsabl U5 8
Bk Gy 5 s 2BV 05 S Y

59,V ety 5wl Y5 sbay oS tole3T 0y S -
Ohr o s o by, Al Ko
Foab el 5 oW e S St b ecbliinp 2SI
RERGT

a5 g o&as 53 53, VB Sodaey o a0 5 -
w3 S 5 s

Byl Jyams lyl 5 5> a8 U287 05 5=
ERCAPRIRS

>3 YY 5 LsELF Jasl wu s dp b s
Olis &Sl am g b s axils &5 et 5L 8 sl
PSS e ¥ 5 /Y Sk bl S0
s il gla ul,b g, 1, ELF O3 G el
Sl e Slalllan 5 5 (1Y) iy 015 ,E
— Ol Ol Sl 9ay g ELF Jshe &l 51 oualin
Sd e Va1 Ygane 05,8 5 dske olid
O s ol adlas o (WA T) ] i oslazal
oslawl 558 00 Wil 5 L s e S cus
o 5l eoblsia s S gl W el 4,5
ST eslinal e el 551 408 wa b o sl
55 (Sdg VY 5 5,8 00) 48 B0 OT 3409
Olbs S oS s w25 sk «s3505 0L SU
i 53305 Ol S 23,8 3 s e )
QMW}JJJJ?ATO&AJ d?w}qaliu.>



Ias g plids

o Sl ody) S i s b 30 Sib b bl S 21l

b
. . Z

p3—shl 3l (relaxation) (S'ud Jb ek
2 saliads b L dgnlephlabd 05 g, 4y
S pthl aal 53 ) 5 238 S U K
Sas s Slew a8 o 3 OLSS slailesT
S st e b il s dlesl Ol Sl cdl 4l
95 il 05l Olsn 2lesT 5,50 05,5 8 s 5 A
ar g b AS S b Ol S L gols 5,80 Ol

/ & & .

gl (o 5305, o ekl Sas 5 Ol ) o
&lﬁ‘i&b)d#o}ﬁjbww(wu)"’)
el @Bls (p<t/00) (gls sxe

V7 s el 3 psthl (Sad L5 Ol ¥ o
S 2alS ediS 0L &S aas e O 4y O gl
&Lﬂ)Tojj_?JJr)_ﬂil&;uJﬁMJJ(pS'/'&)
REAPRURS SPRNE PP SPICH:

JJO‘Hc)ﬁ@oML&AV d}-*’:))‘{{))b;w
— Z .
2 S Jad N\ a)ﬁ-’“—:'cwl{. ekl (Sas
05,5 54l Sl S 5l dm 5 Cilie <O
- Z . 5 T
s e J S 5 aali 0y 8 4 S ol

Sl IS

oS Jadsa s il a S Sl s (Vo) wd
(water T odas jLasl o ius bu gy g 9abss
a5 YV s ab gy 0 Sl wga 5 gcirculator)
Aoy A0 L Sl e ban 555 1S o8 sl
A (Pl S STl Lo ss B 5 O g
R Olsea 5 il SilasT 55 .(V8)
(p5=k1) Sk 039, 5l oo dil i K 6
H el 5 0 5 wldn dp b Ly 5 Ul S
ol 30 s w95 a6 S Oy
LS S 8 Sl e ) e ) S
o 3 4 8 L aEs Ve e s (OWIT T
sy Sl OT s Sy 5 3L (g s
slain S s ol by badls 5l S
5 oS el Vs £ T o0 T il
p—w)‘uee\—i*r—»xf;\—?&—ﬁj—éA%
TS a5 <3S 3 (1 /A NaCH) (53505 5
A osls Olej <l 93 a w Oljer &) soar 4ids
035 Jla il Wesls s 9 45505 (gl L(F4F)
O3] g odal Cmsay slsosls omysy
(one-sample  Kolmogorov- g ¢ .e—w! JJK)MK
Sl Laobf O aem i (gl e 9 US04 ESMirnov)
o 9,8 5 55 5 4,b S ANOVA s
N5 T s 5 5o 5,50 pst /00 (gls e

_
losl s sl o =S slaos S > (meantSEM) bl bl O gl Ol o)
sl aals JS 035
n=v n=v n=v Ol
YA/ FAEN VO FANTENY/5Y FY/204/AY 423510

AAL‘»)dﬁf@f@w&bﬂgfﬁ@Q;L&Jp§~/~b %



Vi od ot ey 190

oS Sy ple ol de

(b6 4l il oS il ey S il o 5 Y50 147 i % gl > (MEANESEM) 22l bl Olgoo o sl

ol 5 ]S ilesl

VST

- °}J§
N=Y) islasT N=Y) wals (N=v) J =5
Ol
R RTARE= 0" VAN 45/\F+4/Y4 \ aids
H¥Y/YOED/Y VIO/OYEY /A8 VYF/AYE Y/FY Yagds
#YV/FekY/00 QF/YAEY /YT IAQVEY/5F 0 azds

Mu‘gJJZ{0‘5;/@Wﬂbj’ra);)‘bdlu@)wpf'/'b 3%

(51805, e 4l gl oS il s elsS i (5005 Y50 o s @C'wé Pr (meantSEM)fj:Q/Jamé o T S gl

ol 5 ) S ilesl

sl 23 (S0 J5 ays

] 035

@=Y) sl @=V) Jals (=) J 55
Ol
YH/FALE/Y FF/SYEN\/FY YA/ 4V }akds
PASEY /Y WAL=l DVNVYEV/YE ¥ ais>
YNOALY/\F YS/PALE/N Y YY/ALV/YO 0 4i3s

iy a8 S oS IS8 eblins S0 o
Sommn LS 5 S el (slasss Sl (S S
305 S JF ml (S ey AD o3 Ol
GalS o sr (blinay i Ols (5 e > e
sl ons § psbl 5o S5l ook S ol
039, 2 kg—ur:‘){ LSL‘M"BJ:? O Jlb &8 @bﬁ’T Jl
Do 039, O gl a8l 5 035, (ALEl o 5o
slaeis, S Sl 2alST LS Ol e 1Y)
o) el 03 STy 287 55 e ) 05l G308
e Sl 3l LS 0 Ktagy pl slaasl b s
Sl isn 5o wbisls Ol &S OSKaa 5 sl Dlidios

'\“u'}d;:;b};@Mdiihj@f)l;&mggjujpg./.a %

1AQ

&

—

25 53 laallas 0556 o ns 53 Ogte )0 b
S5 2l St IS b ety oI A el 3T
i byl o i Kb eag slas Shes
sl s (S S glaeGas 51 Og 58 59, el
6;5)‘;3 S s adlas ol 5l Coua o ubiliney S
b bl s 2SN Olbs o pme > e SV b
53 S e Sl (BLF) iy o339
ABL o Sk 03 p sk

bl gl s ol O Ll 35 3l Juol s

e Vb 5 388 Ll o B Ese Sl edd i



Ias g plids

o Sl ody) S i s b 30 Sib b bl S 21l

. - / . /0 / "
Cmali Ol 5 65 Sanan LQL‘\;}?J PR BI
axg BB olasls ol u.‘.:la\;&n}jtﬁﬂ Cl}n\ 4 oT

(YY) el

S S o

S e Oles o adlan ol ol & a5 |
/ .
L mebliin 2SI gl SPme s e s S I
GRS g Sl S b WG WSS

- . —— .

glme s psbl s S5 laed S ol
o e ar b g ol gy (S AL 0
Al pasie ok Slid 5 Cul o3l £ lody

W

P
S Pl
S e o) ld )8 bl ol addlls
0/ sl L;L‘ Q,.;L«.?- L &S el 03 g (ajl; oISl stug’*“-i)

References

1. Neumann E. Digression on chemical
electromagnetic field effects in membrane
signal transduction-cooperativity
paradigm of the acetylcholine receptor.
Bioelectrochemistry 2000; 52 (1): 43-9.

2. Aldinucci C, Carretta A, Maiorca SM,

Leoncini S, Signorini C, Ciccoli L,
Pessina, GP. Effect of 50 Hz
electromagnetic fields on rat cortical
synaptosomes. Toxicol Indust Health

2009; 25 (4-5): 249- 252.

3. Adampourezare M, Bahaodini A. The
effect of prolonged exposure to low
frequency electromagnetic fields on al

4.

Al N S L TR R | IS SR Sy e
Sro,F o Al iy bl S0
0395 55 Jos Jls lS” Bl 151G 2 S
55 O 5 (Krantis) el S7.(VA)das o & fjﬁ
Uil b ol eeblians Sl cladlie o sl Ol
3 ] gy e claos S b Ol
Al e ((18) disd o OS (S o el
T xS 5 aS wsls Ol O,Kas 5 (Kavaliers)
(255 3 mlS SLa U s Shas ublin Ol
Koo s (1) dpsoa 3 6 o 1) S
b lia g S sl 1 oS Oy O1Sea 5 (Huang)
5 e 5 o S
Ol am am s L (M) 3L p PCI2 (g )sn5 slad sl
Gl oy ueblians Sl ol 7 s 0> w8
5 Sk 0395 Opnils A or oyl g O3 ool
G o Sloalita iz S5 08 (o by (28 L
ol el 5 Sl 5 b 28K s ol
o > e 5 Ol oad ¢ 4y Ky Ol

adrenergic system of isolated clon in rat. J
Shahid Sadoughi ~ Univ. Med  Sci
2013;20(6):724-731 [In Persian].

4. Javadifar TS, Bahaoddini A, Ketabi MA,
Gholampour F, Mirkhanni H. Effect of
prolonged exposure to low-frequency
electromagnetic fields on the interaction
of nitrergic and cholinergic systems in the
isolated rat trachea. Physiology and
Pharmacology 2011; 15(3): 385-94.

5. Dindar H, Renda N, Barlas M, Akinay A,
Yazgan E, Tincer T, et al. The effect of
EMF stimulation on corticosteroids-



Vot g sy 00

oS Sy ple ol de

inhibited intestinal wound healing. Tokai
J Exp Clin Med 1993; 18(1-2): 49-55.
Kaszuba-Zwoinsko J, Gil K, Ziomber A,
Zaraska W, pawlicki R, Krolczyk G,
Matyja A, Thor PJ . Loss of interstitial
cells of Cajal after pulsating
electromagnetic  field (PEMF) in
gastrointestinal tract of the rats. J Physiol
Pharmacol 2005; 56(3): 421-32.

Keklikci U, Akpolat V, Ozekinci S, Unlu
K, Celik MS. The effect of extremely low
frequency magnetic field on the
conjunctiva and goblet cells. Curr Eye
Res 2008; 33(5): 441-6.

Gruchlik A, Wilczok A, Chodurek
E, Polechonski W, Wolny D, Dzierzewicz
Z. Effects of 300 mT static magnetic field
on IL-6 secretion in normal human colon
myofibroblasts. Acta Pol Pharm 2012;
69(6): 1320-4.

Krantis A, Rana K, Harding RK. The
effects of gamma-radiation on intestinal
motor activity and faecal pellet expulsion
in the guinea pig. Dig Dis Sci 1996;
41(12): 2307-16.

10.Belousova T E, Kargina-Larenteva RA.

11.

12.

Adrenergic nerve plexuses of heart and
adrenal and myocardial catechol amines of
spontaneously hypertensive rats under the
influence of electromagnetic irradiation in the
millimeter range. Morfologiia 1999;
115(1):16-8.

Christ A, Samaras T, Klingenbock A,
Kuster N. Characterization of the
electromagnetic near —field absorption in
layered biological tissue in the frequency
range from 30 MHz to 6.000 MHz. Phys
Med Biol 2006; 51(19): 4951-65.

Varani K, Gessi S, Merighi S,lannotta V,
Cattabriga E,Pancaldi C, Cadossi R,

149

13.

14.

15.

16.

Borea PA. Alternation of A(3) adenosine
receptors in human neutrophils and low
frequency electromagnetic fields.
Biochem Pharmacol 2003; 66(10): 1897-
906

Antonini R.A, Benfante R, Gotti C,
Moretti M, Kuster N, Schuderer J,
Clementi F, Fornasari D. Extremely low-
frequency electromagnetic field (ELF-
EMF) does not affect the expression of
alpha3d, o5 and o7 nicotinic receptor
subunit  genes in  SH-  SY5Y
neuroblastoma cell line. Toxicol lett 2006;
164(3): 268- 77

Masuda H, de Gannes FP, Haro E,
Billaudel B, Ruffie G, Lagroye I, Veyret
B. Lack of effect of 50 Hz magnetic field
exposure on the binding affinity of
serotonin for the 5-HT 1B receptor
subtype. Brain Res 2011; 1368:44-51.
Matsunaga S, Shibata O, Nishioka, K,
Tsuda A, Makita T, Somikawa K . Effect
of amitriptyline , a tricyclic antidepressant
, on smooth muscle reactivity in isolated
rat trachea. J Anesth 2009; 23(3):385- 91.
Kao CH, Chu YH, Wang HW, Effects of
Lidocaine on rat’s isolated tracheal
smooth muscle. Eur Arch
Otorhinolaryngol 2010; 267(5):817-20.


http://www.ncbi.nlm.nih.gov/pubmed?term=Gruchlik%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23285697
http://www.ncbi.nlm.nih.gov/pubmed?term=Wilczok%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23285697
http://www.ncbi.nlm.nih.gov/pubmed?term=Chodurek%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23285697
http://www.ncbi.nlm.nih.gov/pubmed?term=Chodurek%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23285697
http://www.ncbi.nlm.nih.gov/pubmed?term=Polecho%C5%84ski%20W%5BAuthor%5D&cauthor=true&cauthor_uid=23285697
http://www.ncbi.nlm.nih.gov/pubmed?term=Wolny%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23285697
http://www.ncbi.nlm.nih.gov/pubmed?term=Dzierzewicz%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=23285697
http://www.ncbi.nlm.nih.gov/pubmed?term=Dzierzewicz%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=23285697
http://www.ncbi.nlm.nih.gov/pubmed/23285697
http://www.ncbi.nlm.nih.gov/pubmed/23285697

Ias g plids

o Sl ody) S i s b 30 Sib b bl S 21l

17.Romanski KW. Does the cholinergic system
modulate gastrointestinal slow waves during
less active phases of migrating myoelectric
complex in healthy rams. Folia Med Cracov
2003; 44(1-2):79 91.

18.Adampourezare M, Bahaodini A. Effects of
long term exposure to low frequency
electromagnetic fields on the cholinergic
system in rat colon. JQUMS 2014:18(2); 24-
29.

19.Krantis A, Rana K, Harding RK. The effects of
gamma-radiation on intestinal motor activity
and faecal pellet expulsion in the guinea pig.
Dig Dis Sci 1996; 41 (12): 2307-16.

14y

20. Kavaliers M, Ossenkopp KP. Calcium
channel involvement in magnetic field
inhibition of morphine-induced analgesia.
Naunyn Schmiedebergs Arch Pharmacol
1987; 336(3): 308-15.

Huang C, Ye H, Xu J, Li U, Qu A. Effect
of extremely low frequency weak
magnetic fields on the intracellular free
calcium concentration in PC-12 tumor
cells. Sheng Wu Yi Xue Gong Cheng Xue
Za Zhi 2000; 17 (1): 63-5.

Simko M, Mattsson MO. Extremely Low
frequency electromagnetic  field as
effectors of cellular responses in vitro:
possible immune cell activation, J Cell
Biochem 2004; 93(1) 83-92.

21.

22.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Roma%C5%84ski%20KW%5BAuthor%5D&cauthor=true&cauthor_uid=15232890
http://www.ncbi.nlm.nih.gov/pubmed/15232890

ré[wjnfﬂj%éjﬁ u'[";fg;gf_}kdla{;/bﬂ’u

The Effect of Prolonged Exposure to Low-Frequency Electromagnetic Fields on the Cholinergic
System in the Small Intestine of Male Rat
Sayyed Esmaeil Khoshnam, M.Sc. *, Seyedeh Marzieh Jafari, M.Sc. 2, Amin allah Bahaoddini, Ph.D. 3', Maryam

Owjfard, M.Sc. *
1. PhD Candidate, Physiology Research Center, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran
2. Master of Animal Physiology, Biology Department, Shiraz University, Shiraz, Iran
3. Associate Professor, Biology Department, Shiraz University, Shiraz, Iran

* Corresponding author; e-mail: bahaodini@shirazu.ac.ir
(Received: 6 May 2015 Accepted: 15 Oct. 2015)

Abstract
Background & Aims: In the recent years, increasing rate of using electronic devices which generate

electromagnetic fields has caused researchers, attention to the effects of electromagnetic fields on human
health. The aim of this study is to investigate the effect of prolonged exposure to extremely low frequency
electromagnetic fields (ELF) on the Cholinergic system in the small intestine of rat.

Methods: A total of 21 Adult male rats were divided into three groups: experimental group which
were exposed to ELF (50Hz, 1mT) for 75 days, the sham-operated group, which were kept in
similar conditions, but with Off solenoid; and the control group, which were kept in normal
conditions. The isolated strips of the colon were inserted into organ bath and were linked to power
lab A to D system force transducer and their mechanical activity were recorded in response to
different doses of acetyl choline. Data were analyzed using one way ANOVA test.

Results: The relaxation of ileum in response to the acetyl choline (10° M) at different times and after
deducting the basic tension showed a significant decrease (p<0.05) in the experimental group as compared to
the sham and control groups. While, the relaxation of ileum in response to the other dozes of acetyl choline
(10° M) in the experimental group showed no significant difference as compared to sham and control
groups.

Conclusion: It can be concluded that prolonged exposure to extremely low-frequency electromagnetic fields
might cause decreasing of the cholinergic receptors sensitivity.

Key words: Electromagnetic Field, Cholinergic System, Small Intestine.
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