b 9 Joko ity ode dxo gz Yo
J-AdIFq. )lg ¢l 9)[&3 1ful‘b
S3. 0f o2 AL 190! bawgi (LN (0939095 S T Hleo 30 A ol g S 5 (o y 9
Pk )T S o5 4490 o gt o (S Cawg 5 4

"Ph.D. 5 590 pobi TPh.D. sl S 3 " MLSC. (B3 491 Il aongd “'Ph.D. 1, olg>

Ol e (sl pole 0aSLEl ¢ ol Cansj 09,5 cppdie dnly oMol 3131 o8l -
Ao dlg oMl 1T oKl () gils 29S5 Ay iyl puwlih,lS s gel il -
ol Canj 09,5 cpole 0uSisly caguiio wgd yd olSuisly =Y
Baharara@yah00.Com : Jgtue 6dinm g g Sl gy 3

WWABIY e ol gl VYAVNYIVO il o 2,6

RN

S95 oo (3l sl lasgs LAl (so3509,5 sl Sl 0 A (elig SISl (s Sl gy 5 Bae idu

g1 Aaslejl Sz g8 Jge GloFiul jie slacamg k)

g Voalt daals o]0 09,5 ez 4 (Bolad Oy (o QL 0I5 b 5 Sge o FA (025 anlllas (nf )3 il 095 9 0190
A Doe a9y 70 5 Jlgte o) ez Soe a Vaald 09,5 sladiged xnl Lulpl j3 S 09,5 slatgs oad e (2
Lo bos ¥ anlib 0g,5 )0 aiis S 5 (Uhsels) b et o 4y olyan il lgal sogams 5 calKinloj] Lyl o (A = 1Y) celo
ools 1,8 (g el ol e il zlgel (om0 (AaLejT Ll ph 50 (1 VY) el d e 4y 5,5 1 9 59, Loz e 4
Slio 09,0 Dyso @ Jlgie 555 g Do @ 05 5kS p Mallim 9xlg V00w 590 LA (ralig (0055 05,5 sladiged 4y g wiad
I A=) celo an Sas a5, 05 (Jlste 55, )z Doe @ 50y, Sl a olen G35 Elsel (o yme )3 00 59, 5l g 0D By
Pl b age plymensl 5o Siilog S (o (slacams oyl 65y osilS 539,Se G3a3l 9 iyt Blises (glo 09,5 (slaige 4lS b S

03, o P< /-0 sl ;3 ANOVA 6Ll 590515 SPSS 1531 o5 L Jlsls oS (slmosls .

S 09,5 L aclie )3 (VYIVO) (285 15 oo GloFinl jie Silog S b slocummg ol 5o b ustlS 539 Se ol 3 i lid
Sl 33l S 09,5 a4y G ¥ ol 09,8 cpizren 0l las (gl cre 2alS (FO/DO) ¥ aals 5 (YO/AA) V aali 09,5 (VF/PA)

el 00ly lis la wgilSeig S Slaad ;o (5l cxe

Slatag o)l 63, ol ed sLanil 5l oad able glyel Lwg LWl (c095909,5 slaam! (malS Ceb A (rsling 1 a8 azmass

yon om ly S15 Wl 3 e olyd sin Soiles S

S i)l o AL ge (hilige glgal A (roaling cilansT T i goalS (55l

| 179e Slg ) oslads o Al (3l 9 Joke (893 oke dloxe



OHlCon 9 |)T)|.g.g 5'5?

(993909 35 S T slgo O A paoling OIS wy 9 (s y

G s e ol 5> o83 oo SiblS | 355 o oloy) sl
SlaS 5 daadelig)l5 Jolod 4S5 o35 Slrogee g Sl o
NQIRD Y NGOV PR Py F S PP CRN = PR
Bl T Sl s A sl g a5 ol ool aseiie
I, Tefluthrin - L wgs sa i olou! S g355 &l 51 5 004
55 Joboes slagmalug 51 (o A Gmaliug (1)) ws oo 208
() slalie ot pod )3 (oote A &S Sl 0y
Ay e oy g (oras laptanns Getee el SIS 20
sl 9 a8 (STl slro s 5 (5 plail il
lacel g3l sage 1w pS o )18 glanast ol
iz o (V1) s o aalS 1) ol s Lozl s DNA
OF) Sl 69,5 Laglgzinnl (b 08, sln A (el
(sabliniag 2SIl sLaglae adse wlie (9531 59, (2ol
5 (o g oo - ali Lo loals 33250 5 5231, (sloollinal)
asdllae &)5,0 5 Gl ye3l slalo s laia o 3)155
Fl g 3 atbos dey (ol 50 it an o
= o s alg VO e a0 LA el g L5‘;.;1.\..,.M.SI‘_;';.;—I
Ol basgs LA (ag5509,5 (Sl (1alS 50 0 SolS
b ol JL 5 Ghge pleteial sie lacs )l » ol yen

Lol i3 5 )15 adlllae g ()2 990 (o

Loy, 9 Slge
Jw 55 g cl (B aylojl )20 g9 5l asdllae ]
0955 Syl eSS Sliniss oKigle;l o VWAL — \YAQ
el oas ploml dguin a1y oDl o1 olKls  pwlids s
Sleas ilan B A sling Sl cwy S i cpl o
il jie Silag S b slocamg )l p (ogul <5 15
339 paS YO = Yo sgu as o b ol Al glabge ;)
0 (6l B e (51 S5l o dige 5l g il
2 g ol s 5 solatnl alisle;] Jow olsie 4 wiog
Proogam ol Cughy o8 ol lulyd o il s n U
°)5‘>5°‘Jjn5:'3t‘“’ a0 VY +\ Sgus Q—l Lgl.aojm)g Y s
90 Aap ;- &S S5 wd garw (g0 b an,S hy sla i
oolel (glie 5l o) adas sl 5 (5l o oo gt b
D9 0d—b 6)‘&1)5 uLw‘).> r:..\.;f d..i|5..> J).M: )| aS o)l..\jL';....;‘

5o slaans ik vy S5 lade 4y 58 ol A oo ool

1Al osled F Al (edb g Jokv Bgh (oale Ao

Ao ddio

GRS Y U5 e e GulS 2L aal) glsal
Sl ) Homa> Le oyaje) (S0 50 (reb jsb 4 059 4l
we g ol e Lo ali days sl do e Sle 4 (g oo Jlie
L) emaaio azgi hlag cul 5l (938l 55, eolittul 5905 o Lo
Gl 05,5 o ] coodls 53, gl ol oz Sl 4y
Ll 9y S 2 90l zlgal oy 9 DNA addllas . (V)
Ao 5 ol 485 18 latatils 5l (gl 425 3550 o)
il s Seilogs o Jsbs ;3 DNA (sl a5 ol o0
oduly sba Jobw )3 9 Joboo S b lloyw 0y 4 i
szl (1) 05 gam sladus 4 o] JE! 5 g 4 et
45 Sl (ag55m09,5 o] (glaailins 5l (S galSTsig S
3l el |y o Glgi e dguome SUISl L 5 450 o5 ol (b))
S Slgoe o (emaboliseg 2SIl 2lgal SIS (o) 0 (V)
Sz 50 48 Sl oot Gllllae laaie; alox l e Jol
axlllas ;o (0) JACODSON () el ooy axg5 )] 4 sl Jlo
s 4158 0l 3,50 1, W ke 1 glel 5145 cnl s ogdle 95>
= 1 glamel oo 5o sl bawgs ol3T laJIS0al) g
ol 31 ommmrboliiog 2SIl (6L g 45 3905 el § - yhao
oyl alaly a5 50 1 oS glo Sol s> a5 Cal dare
il 5l 15 e e il o) 9570 oSk 1 2y
Glatawgid 5 oLl GloJshe (55) » sosite Dlallas
S Uy g bliiing oS lgal 48 ol o0l lits Sl
o oA s i1 Sl JLSGol, 5 gelapnST o i
Sl s S Sigi5 SlST g end oy (il ]
Gz o - (P V) s oe Gl 1) sanishissil 5 (sa53909,5
ablw zlgal a5 el ools ylas (A) Leszeyniki ola éss
500l a5 |, NSP27 (slopais g ol ol yads sloils 3l o
Of 2 opdle 9 o0 S —(F> S Sndydshi Gl Ll
el slongn Wl o ol (S (259l Ol (214
orighasl s ok S S8ty (gl pased Lol calizes
alesls ylis 55 ()2l Ko § TrOSIC .ouS Lay) oo (23
e Sleg S b slacamg )l 50 b gtlS gig S slus oS
b 4 55,0 e 245 glgal (oyme j0 a5 olacs; jo lgseiul
O3l caiog oad ools 1,8 595 50 el ¥ Dt 4 gy

ailjg, Byman a5 cwl ool i ol ddoy el



Oon 9 15Tl Slg=>

e (99390955 S T slgo O A yaoling OIS w9 (s p

S Al S dy 45 050 om0 00 Dy g
o oo s oY o ;0 355 o0 AT (gt 939 S
g & Slog S by Samg i)l Ve v 50 b ugilS 39 St
sloools .aus 5 vl (NIKON, japan ) s, < sSws s
&obsl 53231 5 SPSS Jf58l o, S8 ay ol S
yol> Gigi 30 .0305 s P < +/-0 xlaw ,0 ANOVA
el oas cule, Kbl Sl LIS 351 Jool alS

s Sl Gjle s g )lal o g 432
7 slagise Sl sre Sy Sy sloeglS 5is S
Vsl 09,5 ) S (YYIVO) (0,25 09,5 (o AL 05 &L
LS 5oL (VEISA) S 5 (FO/00) ¥ asls (FO/AA)
75 09,5 53 Lo sl g5 oo olaws (P<+/4 1) o cne
UiiS 05,5 s o (FOID) ¥ 50l 05,8 cynizman o3:
ol w5 o P< +/-0) Sl ——ime il 8L (YY/PA)
99 dalie (il 3 ogdle () Jloged) ol (LS Lo pugalS gig Sire
L5 (25 039 T = A S5 L (Tanls 5,9 \— A IS
275 09,5 3 el g3 Sn Slawi 4z g LB 2alS oaias

DBl ¥ aald 098 4 S

i .
ELY
30
- e
20
15
10
5
0 |
Js v asls T sl s

A slo 09,5 0 loustlpis Koo Dlied o Kileo delia ) ) loge
P< /o0, oz ly) aels.

095 2 Lo s lsis Koo Saei P< 2/08) [0 ine S8l i #
S 09,5 4 S Tutalis

0905 40 lougilisis Ko ol P< </2)) I ixo iol 4+
Faols dy Cond 20

sy s i
n
=

= -

C‘H‘ .X_J}o as ol)_.o.&b LSLAU—AJ" od._.u|)9 oﬁ)U 9 L}"’)‘““j
1 o] gl L saxite i I35 5 ail o (noliiog S

g 9=, Gl slaaul s o zlsel cnl Sijesl s I3l 800

o by e FA Slo s cnl ploxl sl s o0l 13 L2
035 ol b bse ) J55S wsslums 09,5 oz 4 Solai ok
(W0 (6,0 b Ll o 5 Sl (559 3UT 0
725 Gl 59, Jler o sl os)S cnl slagise) ) wals
5 eBiolesl Ll o 50 8 =Y celw 4w Goe 4 35,
05,5 (28,5 18 b o8 b 4y olem 3l Zlsel e3g0me
Selo dw Do 59, 2 9 59) Jler Do 4 latee) Vo aals
ol ot il glsel (B5me 50 KLl Lulpd po A -NY
09,5 ol Sl tee) (2,25 09,5 5 (Wand ool 15 o) Sl
an p Sk o (el G oIy 10 e s LA sl
g 903,8 &dl s (Blio (9,8 Soge a4 JIgte 5, @y Do
gy o olyen Al Elgsl (2 me )3 093 59, 5l izeen
I A=Y el as oo a9, 52 5 5, Ller Do
alS ol 0)90 Ok Sl Gy ((VF) Wad s (a8 5
g an (25 5 ¥ odalt ) sals (]S 095 slatge
72 Ol slagletiial (s 5 WaD 0 285 5 Shstm 089,05
FBS Jsloe 32)55 bawgs (ool & sl a0 5 )5 | 50
&9l Limlaejl ady 1o g z 1> (Fetal Bovin Serum)
ot yilw )3 480 Ve e 4 gmmiliasgn (55l g 0l
e b 00> 1, 84« rpm 40 Ly (Kakusan , japan)
Lol 5l 5 Pl oy bd S ool 4 g)ls (09, wle
So el Som b e 0ud Jol> S 10SG Jelome (0355
Sl 5 9 s (55 g o0l 513 0¥ (g5, Jolowa 5l 0 kab
Lo S el ) (sl il oS8 Jsilie L sl TA
Los 5 0 lgsl S (sl slacS ) jloa b a5

(10) o eolawl Schemid a4, 4 (Merck , Germany)

i< '. - TEE ==t ~' a L |
e d O
O < o -

o e ...
[ o™ .% >
R - ®
~ % e . e

Aexs md Be _.° &b

I sl s S ol ESCiles S Ay (Lol ) A Y S

ey Slog S b slaC s 5 )/ B Y ol s (olad s
S A il o S 55 e (Sl s 1 o sUS 5 S
oS — i (o (5 TS, (Vo0 X) oS o e I 5]
A Sbeg,S o slacaws ol culin Srel Ky Sy 0
e (30 b ol (nl (gl so caalin Jse S5y 4 295
3 Slotyl S8 dhn Sy D)0 4 b gtlS gig S g 0092

1F9e sl ) osled F > (Bl g Jokw 93 (ol dlxo



Oon 9 15Tl Slg=>

e (99390955 S T slgo O A yaoling OIS w9 (s p

Wgdso Sbul (ol 5 (o358 Jalge 51 0 oS (s095909,5
o9tlS 539,50 85 g0l elys (VO TF) aiy e s &
sloes (o oS e Ll Siileg Sy slocamg )l 0 1,
b addo Ve 3l iy ol YL g ol 5 csle a0 Y9/0
sl 2 Gl BNYY) 09—d s og—lS 539 Sos JSi5
Sy o lomstlS5ig e Sileg S (b slacams )|

(YA) sl (0559,5 ] Sl oaims L
s LacilaST 5T co ol g9, 1 g0l lilllae yg:Sh
e 50 ez o2 5 ol ol ST g A el ogas
plnil (pbliseg S slalace 5 olyon 35 Zlsel s SIS
Slo g o5mg an Ol s ol 5l ol bl cl oo
S (S5 Sledas 5 (s095509,5 sLol 4y Lo e
At il o A 5 0 e bl 2SIl o il
b (S ead s pele Gl )18 (S b Gk
s cillas (Y2) o))LSan 5 sl dawss oud alosl ol 20
Sl gl Is A el a5 sl oyl 00isS sl g9 axlllas
s ol oyl S WS gigis ol g e0g 1  SBlouuST ]
5 Siddigue asllae 0 oo o zals |, Tefluthrin L.
SLSEA feelig G35 a8 ol G Sl (7)) o Sen
slag,lal o 6,0ls> sloailey S ol b S 3535
sleJslo ,o 1, Norethynodrel lawg sos ol og5909,5
Oehine Sl 28 iz o B30 B (Bge (il e
Lol glsl fals olié slafaSe a8 coul sl oLt
slacaul zals cel Some slgs g Lacsla ST ]
G2 A ) 0pbon Sl slacemgddd ;5 (sog3909,5
esd sl ol yan 53l el a5 a8 conl Ty I iz |
S0 e Ghge Fe 5 9> sl il clled o
Loy |y Lacilaasl il o Slos (rigidle 5 oo 5 L
miizes Ll a5 (PV)A0IS,F o 5l omnb e 4
(CAPE) caffeic acid phenethyl ester as s sols oLas
poe kol Slizl 5l g o (Gad955)l5 5 (SuPgdld 4l oS 5
o5 (B 5 55l sl 5l cedl 36wl o Jus 55
e lagise ;3 olyen Al (655,0 Ba A0 glgal Lavgs
Gk 3y Jes ol CAPE wle oo (6 5 sl 0585 0 ol
A2 s ploul ads slo 5T Lo JLSuoly 048 s 3|
i L g oogs ciloanS] 5l SO A by (YY YT
o bl sl iSGol, ol 4l b oSt slasSIge 8,8
ol s Sl Lo 03,8 cliblons bas lows 5yt 2 55 1,

1Al osled F Al (edb g Jokv Bgh (oale Ao

S ol @l bls gl ye ke sl 51,5 olx! el cged
Sl ol Ll Gl o ol o (gl als 5l asdly Lasl gl
aloz 5l alizee g)lol g siio slbole Ciles o8, e g
S 9 (NRPB) LeadSl Sosedg0ly cbslas o0 pae Sl
el ol ol L(VF) 5)ls dgmg alasl) ol jo (g )lews w0, g
gloel (nl gy OIS adlae @y Sl mhw 55 Gl a2
0S5 goaxe sl 5 sl o bl edls
Lall a lgs oo adoz 5l oS ol a8l jLacsl LLs | ) jo
C‘H‘ u.ul) u‘))‘ ¢ (\V) o‘).o.m ‘J.AL\ o U“’)“""" 6Lﬁ>u»..i;5)J
OB Gz o2 ((VA) 285 5 4z g8 (5 50k 55 2 299,50k
Sonke slaparld Gl Gl B L pblise glaglase
S 53535 el 5 (V0D (s055929,5 sl 5 O
sla oy JSias 508 (YY), 5 (Sokuns) 0505 o Ll (YY)
Syt ol s (dblineg xSUl 2lgal 505 s | o]
PS-Eow sw!a cJl- 5 ] 03405 uu)l; C‘?"" ua‘ < e
sl s glacdled 31 0 &S solsT slaJSal, oya PN
e oy Jelge Lol 0 (oo )8 (0 9 (5 ) Wgdos
995 0,0 ol3T slaJIal, cnl b il (o wigd oo sl
JESesly ol s o sl she Jos 5 pleidlos s o
Lol (5T 05 0 s )bom oy & 7o 5 00 50
> g glw SL ol5T sla JLSGal, oS sxws SbaS 5
&S5 i Ladshes (55, = 1y Lo T (o 59 Slil 5 00,8
S (s055905,5 Slacams! e 10 A (aliys GlaeST ]
UT )juL“ U" C)l_.q 9 Sl 099 ob@ 6LkuAl) C‘}A‘ ‘Ia.u.:sa
5 Slio G5y0 Sygo 4 LA Guelig o5 alaBse s
L aslie o wdles, S il o 1) o jan (a5 Zlgel i o
4_»5[; )b‘rl.uo wlj" 9 ) sl 9 J)_uS 05; Lgl.ﬁuu}a
Obg—e sl e (slacomg il 55 ustlS gis Se (965
Seh kel vavy Jus o (Vo) Schemid bawgs )b ool sy
ot )0 Do olsS (SS9l Cnd oS gl o)
4t s o8 (b o LT (b po o8 ol pg5505,5 S
S5 ay nte (S el 090 Jie 1250 ol a
2 el g S slaawg )l 09d oo (ustlS 959 S0

L_sl_ﬁb;,u_w]uﬂu.u&‘): &).wsoéL.o wj)&bubml]&n



Oon 9 15Tl Sle=>

e (99390955 S T slgo O A yaoling OIS w9 (s p

599 A eeling sy o 2 hian L3 by 4 ax g b

la‘ ‘) o‘)_o.m ;;"'L’ C‘H‘ )l qub @5)9’0)—{ Lgl.ﬁw" WLA

Das o ials o1 sl ], LSis 5l g S el

Cel ol yar al5 Zlgal a5 aas oo lis iogh () sloaidl
2 o9l 5395 (ol E Gl 5 (segiges)S (Slaan] S
o e Sl @l 5 e pleFal She slacag )
ol azlg 100w+ 50 LA g )55 b oS 050
e a5 Ly 5 iy Son sl 1 S5

led s loy Srals ‘Smliwl,o)'l S>oS Lhge Glgziml
C‘H‘ -.\_]5.0 6L®ol§._~u¢ Qj)J‘ 39) »)).o)u a 4_‘>9A Ll
Syl g (o o lanlo ey 3050 colyan i) casboliiog 1S
4 00y Dldg>ge (s90d g Ay sloanld oyl s
Aoyl L:e;:dla,,_...ﬂu’_:fl asilyg, Bran lo)b Uy josas

Spdy Oyge S i 5wl Brae cpl S 0ed e

SPlO)33 9 s
Pz eSS Slidos olfilejl ptoe Ll S 5
e <Ll Gl BUIREC N IRV e olﬂ oKiils
2B idged 5, en iash zib ul Sl )0 oS s b
Bedse 6wl

xlo

1. Bisht KS, Prihoda TJ, Meltz ML, La Regina MC,
et .al . Micronuclei in peripheral blood and bone
marrow cells of rats exposed to 2450 MHz
radiofrequency radiation . International Journal of
Radiation Biology. 2001; 77 (11): 1109 — 1115.

2. Vijalaxmi , Obe G. Controversial cytogenetic
observations in Mammalian somatic cells Exposed
to Radiofrequency Radiation . Radiation. 2004; 162:
481- 496.

3. Meltz ML Radiofrequency exposure and
mammalian cell Toxicity, Genotoxicity and
Transformation . Bioelectromagnetics. 2003; 196 -
213.

4. Yaguchi H, Yoshida M, Ding GR, Shingu K, et al.
Increased chromatid — type chromosomal aberrations
in mouse mb5s cells exposed to power -line
frequency magnetic fields . Int J Radiat Biol. 2000;
76: 1677 — 1684 .

Omelig ol iz o (T0) ams o ol ST ai
S 3> glo ST ol 5l g sl (g98 cilauST ]
ooyl ol 8l a S yo gl ST col LAl oS o
Lo 5l 5 Lacsla s ol b b as cos sl
docslonsT o1 (S jsb 40 (F9) o)l Sws lawnsT ]
S oo JLtd o il 90 Bk 51 5T (sla S50l
ol HAT L (59 )00 JUil & disly (g sl (|
o e ol JUT L (BlannST T osle ] 50 45 05 0
e gdise b ;o (T ads Jlad e el o1 00,
ouell SET Ly (9,801 S5 Jlsil 4y atnly g ol
ay 09,SI ST Uil b cilanST T g,y cnl o 09 00
Sy a5 Jise,S (sliagS b 5 lils olj] IS,
LS 5 aS olssl 5L(YY) amo s plssl 1) 045 o Shoe
il e nbl 5 Jed s 05T sl G0, 5 ol
5 LainSs =l 2leoeSee L iSly 4 ook holes
15 55108 o] g0 45 03,ls DNA 3 bl gy S

LoJslw 3, Slas ;5 POl ba 2Ty ol s 05,5 o b
Lo sl S e 4 ail sad ol opl azliz 5 05 aalys
(TYY)00,5 oo (st 555 o

Cosid 555 A eoling U L oS el ot et
by QL6 ls2 Glaasley S G (Sl (5>
S 5 L aS e (YA) 045 o oS alfatoxin Bl
el a8 5 15 Gleys cood A elig 5 DluS'g gt
05,5 2l ol 4 1) DLy isie o5 laige b alie
00 o] gl ugilSsig S olani ;o 425 JB (talS il
5 (S ggi5 D3l a5 conl (gloole WluS'g gie sl 0uls
Gl el A (aling 9 035 o Wl g0 50 1) (S g g
3 2l Sl (oot Jole Cmaling Gl (TR) 990 ST (0
3 el (laeSI sl G o g il e (Jobo 235
(F2) WS o0 5555k DNA & o]

a1 S a8 Sl (S b ol gl s
Slg,ms oyl O plse cwl Yo slajgs 0 A el g
oemls V0« e 593 B,y 45 Cewl ol S 0ke (F)) Mohanty
bS5 sy all iy ol Ve b g o, S5LS (Ml o
35 hgma 50 2lacs loal olaml au yoxie (asling o
Lo a5 6,50 anllas 1o (pizen 040 o0 SWISS Webster
25 LS 5,5 Lo Vo 550wl oo plasil (FY) Quemela

ged GHIF Ghge 00 B3I Fee 590 Olsie ) Ceeling 0!

1R 5lg ) oslad o Ao (b 9 Joke S89% ke dlxo



Oon 9 15Tl Slg=>

e (99390955 S T slgo O A yaoling OIS w9 (s p

5. Jacobson JI . Influence of electromagnetism on
genomic and other biological structures . J Indian
Med Assoc. 1997 Ju | ; 95(7) : 429 — 433.

6. Mashevich M, Folkman D, Kesar A, Barbul A,
etal . Exposure of human peripheral blood
lymphocytes to electromagnetic fields associated
with cellular phones leads to chromosomal
instability . Bioelectromagnetics. 2003; 24 : 82 — 90.

7. Sgambato A, Ardito R, Faraglia B, Boninsegna A,
et.al . Resveratrol , a natural phenolic compound,
inhibits cell proliferation and prevents oxidative
DNA damage Mutation  Research/Genetic
Toxicology and Environmental Mutagenesis.
2001;496: 171 - 180.

8. Leszczynski D. Effect of GSM mobile phone
radiation on blood-brain barrier . Bio-NIR Research.
2002; 63: 136 — 141.

9. Trosic I, Busljeta I, Modlic B. investigation of the
genotoxic effect of microwave irradiation in rat bone
marrow cells : in vivo exposure. Mutagenesis. 2004;
19(5) : 361 — 364.

10. Miranda-Vilela AL, Resck 1S, Grisolia CK.
Antigenotoxic activity and antioxidant properties of
organic and aqueous extracts of pequi fruit
(Caryocar brasiliense Camb ) pulp . Genetics and
Molecular Biolog. 2008; 31: 956 - 963.

11. Abdou HS, Salah SH, Abdel Rahim EA.The
ability of vitamin A ,C and E as antioxidants against
the genotoxic potential of Tefluthrin . Autralian
Journal of Basic and Applied Sciences. 2009; 3(4):
4190 —4198.

12. Ross AC, Gardner EM . The function of vitamin
A in cellular growth and differentiation . and its
roles during pregnancy and lactation . Adv ExpMed
Biol. 1994; 352: 187 — 200.

13. schardein J L , Macina O T .Human
developmental toxicants. Aspects of toxicoiogy and
chemistry. 2006 ; 49 — 55.

14. Baharara J, Parivar K, Maddadi Emamchi M.
Effect of vitamin A on limb bud development in
embryo of Balb/C mouse . Arak Medical University
Journal (AMUJ). 2009 ; 12(3): 15-22.

15. Schemid W, Volledebur M . The micronucleus
test : methodological aspects . mutant R . 1973; 19:
109 - 117.

16. Hyland G. Physics and biology of mobile
telephony . Lancet .2000; 356 : 25.

17. Fritze K, Wiessner C, Kuster N. Effect of global
system for mobile communication microwave
exposure on the genomic response of the rat brain .
Neuroscience . 1997; 81 (3) : 627 — 693.

1Al osled F Al (edb g Jokv Bgh (oale Ao

18. Andrea J. Behavioral evaluation of microwave
irradiation . Bioelectromagnetics. 1999; 20: 64 — 74.

19. Hjollund N. H, Skotte J.H. Extremely low
frequency magnetic fields and fertility a follow up
study of couples planning first pregnancies . Occup
Environ Med. 1999; 56(4): 253 - 5.

20. Demsia G, Vlastos D, Matthopoulos DP. Effect
of 910 MHz electromagnetic field on rat bone
marrow. The Scientific World. 2004; 4: 48 - 54.

21. Farhm J, Lantow M, Lupke M. Alternation in
cellular functions in mouse macrophages after
exposure to 50 Hz magnetic fields . Journal of
Cellular Biochemistry . 2006; 99: 168 — 177.

22. Zmyslony M, Jahre JM. The role of free radicals
in mechanisms of biological functionexposed to
weak constant and net magnetic fields . Med Pr .
1998; 49(2) :177- 86.

23. Maes A ,Van GU, Verschaeve L. Cytogenic
investigation of subjects professionally exposed to
radiofrequency radiation . Mutagenesis . 2006;
21(2): 139-142.

24, Scarfi MR. The cytokinesis — blok micronucleus
assay : experimental procedure and application in
bioelectromagnetics research . Electromagnetics
Sending of Environment . 2004; 27: 460 - 466.

25. Abrevaya XC, Carballo MA, Mudry MD. The
bone marrow micronucleus test and metronidazole
genitoxicity in different strain of mice ( Mus
musculus ) . Genetics and molecular biology . 2007;
30(4): 1139 - 1143.

26. Hayashi M , Norppa H , Sofuni T , Ishidate M .
mouse bone marrow micronucleus test using flow
cytometry . mutagenesis . 1992; 7(4): 251 — 254.

27. Asanami S, Shimono K. High body temperature
induced micronuclei in mouse bone marrow .
Mutatation Research / Genetic Toxicology and
Environmental Mutagenesis. 1997; 390(1): 79 — 83.

28. Jagetia GC, Jacob PS. Vinblastin treatment
induced dose — depended increases in the frequency
of micronuclei in mouse bone marrow . Mutation
Research / Genetic Toxicology and environmental
Mutagenesis. 1992; 280(2): 87 — 92.

29. Abdou HS, Salah SH, Abdel Rahim EA. The
ability of vitamin A, C and E as antioxidants against
the genotoxic potential of Telfuthrin . Autralian
Journal of basic and applied sciences. 2009; 3(4) :
4190 — 4198.

30. Siddigue YH, AraG, Beg T, Afzal M. Effect of
vitamin A on Cyprotrone Acetate induced genotoxic
damage in mice . Journal of Biological Science.
2006; 1: 27 - 32.



Oon 9 15Tl Sle=>

e (99390955 S T slgo O A yaoling OIS w9 (s p

31. Irancsits S, Diem E, Pilger A, Hugo W, et al.
Induction of DNA strand breaks by intermittent
exposure to extremely-low-frequency
electromagnetic fields in human diploid fibroblasts .
Mutation  Research/Genetic  toxicology  and
Environmental Mutagenesis. 2002; 519: 1 - 13.

32. Dasdage S, Akdag Z. Whole body exposure of
rats to microwaves emitted from a cell phone does
not affect the testes . Bioelectromagnetics. 2003; 24
(3):182 - 188.

33. Ozguner F, Oktem F, Ayata A , Koya A , etal .
A novel antioxidant agent caffeic acid phenethyl
ester  prevents  long-term  mobile  phone
exposureinduced renal impairment in rat . Prognostic
value of malondialdehyde , N-acetylbeta- D-
glucosaminidase and nitric oxide
determination.Mol.Cell .Biochem. 2005; 277(1-
2):73-80.

34. Ozguner F, Altinbas A, Ozaydin M, Dogan A, et
al. Mobile phone-induced myocardial oxidative
stress : protection by a novel antioxidant agent
caffeic acid phenethyl ester .Toxical ind Health.
2005; 21(9): 221-30 .

35. Werler MM, Lammer EJ, Rosenberg L, Mitchell
AA . Maternal vitamin A supplementation inrelation
to selected birth defects teratology. 1992; 45(4): 335
- 6.

36. Nersesyan A, Muradyan R. Sea-Buckthon Juice
protects mice against genotoxic action of Cisplatin .
Exprimental oncology. 2004; 26(2):153-155 .

37. Finkel K, Holbrook S. Oxidants, Oxidative
Stress and the Biology of Aging. Nature. 2000; 408:
239.

38. Alpsoy L, Agar G, Ikbal M. Protective role of
vitamins A , C, and E against the genotoxic damage
induced by aflatoxin Bl in cultured human
lymphocytes . Toxicol Ind Health. 2009 Apr; 25(3):
183 - 188.

39. Madhyastha S, Bairy KL, Somayajl SN.
Protective Effect of Vitamin A on methotrexate
induced micronuclei . Iranian Journal of
pharmacology and therapeutics. 2007; 6(1): 1 - 4.

40. Alaoui-Jamali MA, Rossignol G, Castonguay A.
Protective effect of vitamin A against the
genotoxicity of NNK , a nicotinederived N -
nitrosamine . Carcinogenesis. 1991; 12(3): 379-84.

41. Mohanty C, Singh G. Teratogenic effect of intera
— amniotic vitamin A on rat fetus . Journal of the
Anatomical society of India. 2000; 49(1): 43 - 5.

42. Quemelo PR, Lourenco CM, Peres LC.
Teratogenic effect of retinoic acid in swiss mice .
Acta Cir . Bras. 2007; 22(6): 451 — 456.

1R 5lg ) oslad o Ao (b 9 Joke S89% ke dlxo



Journal of Cell & Tissue (JCT) Research Article
Spring 2011; 2(1): 1-8

The effects of vitamin A in the inhibition of chromosomal damage induced
by radiation and bone marrow of mice with the erythrocyte

Baharara J, Ph.D."", Talebpour Ghashlaghi F , M.Sc., Hadad F , Ph.D.>,
Mahdavi Shahri N, Ph.D.?

1- Dept Biology, Mashhad Branch, Islamic Azad University, Mashhad, Iran
2- M.Sc. in cell & developmental biology, Dept Biology, Mashhad Branch, Islamic Azad University, Mashhad,
Iran
* Email corresponding author: Baharara@yahoo.com
Received: 16 Mar. 2011 Accepted: 21 Aug. 2011

Abstract

Aim: This study examined the effects of vitamin A Chromosomal damage induced by the inhibition of

cell phone radiation on the bone marrow erythrocytes on mice.

Material and methods: In this experimental study 48 male rats BALB/c were dividedrandomly into
four groups: control, laboratory samplel, 2and the empirical distribution, the control mice were kept in
natural condition, samples were first for four consecutive days and every day for three hours (12-9) in
vitro and cell phone signals within the passive mode (OFF), were studied The mice in laboratory
sample 2 were exposed to mobile phones in vitro within three hours (12-9) for four days and the
samples of experimental group were injected with15,000 lu/kg vitamin A intraperitoneally for five
consecutive days and on the second day they were exposed to mobile phone inactive mode (ON)for
four consecutive days and every day for three hours (12-9). All different groups of mice were
described and micronucleus test of polychromatic erythrocytes in bone marrow of mice was
performed. Quantitative data obtained with software Spss and were analyzed by ANOVA test
(p <0.05).

Results: The frequency of micronucleus in polychromatic erythrocytes in bone marrow of
experimental mice (25/23) compared with controls (68/34), group 1 (88/35) and control 2 (55/45)

showed a significant reduction said. The group 2 compared with control groups has shown significant

increase in the number of micronucleus.

Conclusion: Vitamin A reduces the in duction of chromosome damageinduced by waves in the mobile

mouse bone marrow polychromatic cerythrocytes of adult male BALBI/c.
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