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Abstract

The cuffent study showed the effect of the microwaves rays on testicular tissue in

laboratory rats, Experimental animals were divided into groups , the control group

includes (6) animals and test group ( 18) animals, divided into (A,B,C ) . each group

of ( 6 ). They were exposed to microwaves rays with different frequencies , group (A)

exposed to frequency ( 8 ) GHz, and group ( B ) to frequency (g) GHZ,the second

group (C) for the frequency ( 12 ) GHz. The animals were exposed ( 2 hours ) for a
total peroid for ( 10 days ). The curent results demonstrated that the control group has

no abnormal observations in histological changes because don't exposue !o

microwaves , the test group (A) showed that histological changes that reveals

hyposper motogenesis sperrnatocytes and some spermatids , and losed primary and

secondary spermatocyte. The test group ( B ) reveals that effect of shape on

spermatozoa and decrease primary spermatocyts and spermatoyenesis. The test group

( C ) showed hypospermatozoa and spermatogenesis and changes in morphological

finding of spermatozoa, but the shape of spermat ozoa ate simple compare to group (A

and B). The results of microwaves exposure after (10 days) showed that the changes

in interstitial tissue and necrosis befween seminiferous tubules . Appearance distances

and loss ofthe connective tissue for group (A) . The aim ofthis study was to show the

effect of microwaves with frequency (12 , 10 ,8)GHz on the testis tissue and the

changes which obtain in spermatogenesis . This study contributes to open future

prospects to other researchers and may help in the functional and pathological studies

Key words : microwaves , spermatocytes , Penetration depth



Journal of College ofEducation for pure sciences Vol.5 No. | 2015

iirfull

c-,r+rJ+ cj,-j #r .j{+!l ,1" irls 't,.:'t o}i)l 'rjiJl ',i 
pjllr 'l{,i 9$l diil ul

gttl .,.ut -r;; ,r * a. ,- e* Jior*r+ c,lttoll os 
'.-'ri 

"' t1* 1-' 
' 
!-J.' tn'rJpl

4-i.:Jl arsL" )ll .j{-)', c,ut +l''.lu] 'iy-*yl J+' sr diJt c.,$3!l 
'-':^ 

-Ji6 cjt-:-l r+ c6-l

ob . +l'l)l !J.!.i aJiliI 
'Ja 

gj ol gsa .plj +:;:Jl r2cljJl c.,$+tillr ' 

"Ltl 
LIs' q! 4lr<J

iiljsll or;:1.,-.)ll !;:: l{Ji 
"B.l *J l+iJJ Jl oEjul u' li+ cd;l l++irs3l d+- 

'e! 
.3l 'rl:}l

a,.nl!l !.Jl ','llj'll ,j J!j]I d3r a.'J- - tj;*1 )csl dj+JFll{ dl"': (Jll slii:Jl d' e!+ll J.)JFll-'

,[2] eb,.rs+urlrruir.rurlsb 
.3l--!l '!A Jul dr- !''3-" L'!l 6li'du Jl qtlrr-' '[1] kj'

'J 
u"r o-,fr 

i',.4:r;,rl crl$Jillr (L4jJSJL'!D1,F-LJ! 6l+d & ry '* U.le oli-il cltjar

:i.;XJ +.,;l:..;UI g,. \:" 6i:l r-'3 l* qf$ $- sJl OjtSll L)iGle s'J' U-3''*5ll .-i+ll {"jF

[3] Biological tissues 1-" -llvJ+ll

,'rF.=., !u j-g q-,1. ta:-xsl 6)1+'il (JF-rJl Ol iJ+i '+illr iJ+'Jl cLLl-'pll crrtilj

-!.]J;xa,-atti!!l osL, [4]L.J+ll c.,ulr=,J@eydig)'Jr-r-L''):'4'-r'!Jl ':$lrd=ll

[5] L.-1; -rp"r 
a'.)t'x" d',t'll '!A 

jji !)P

, tr"tll jl.,.t-ir €lll (12-8 GHz) ,*:.r-,rJt .erJl oli (x-band) x-L.F ib *1" l-lJall lrA cJ 's'j3

.,+- Ol , ;fr..pfr ,ot !.Jf .,L !1Flf ol+'dl ' rJL dF '-r+ '/ o,!l (3'7-2'5 cm) .,+lt

+- cllrsr,.{,tiJ! &vl'- l et!; i a*rrl Ld4tT'4lir:}J orA dD ia':ull .lu!li-l-p

,,1 i;urlU , dr6)l itJs'Jlr i+ll .:.$;Erl go )'i LjJ! 'iA 
ts-' ii$ -il l+ul 'jp)l

-,ui cJ-p ,:j{t ol JsJq 2+lr o.r .[6] 6J J.Jl e',t] 41; ,ju- o"s!-]l eilill d;r-r'' 'r" \pl

. \-lr rs,r::r e5jJjJ':ll crlJ$3| 6$jl s.isl) illi l-lJl cil4il.jll sl! x- LjF

4-- . CJ#l tl.,;ril3 (l-irg..;SJ-d) erg$J'cll r:ts. ll

s! di,n Ol Lej!'J ,,.,$tli'rJ*S'}l ' :lLll i.r il,irll je i-i')l d-; i,JFUI 6t'' -lJl e
]'+*iul .* joslr-Fr..:lr!-Jl al,r-','r;4i.,b iL!.9r::ul .l';a-e:'pLJllLjYl3'bill

f!lr=(300cHz-300Miz ) 6l+ll 'qJ 9'u-1:Jl a;rJl 6'jl-;Q d';' 
'[7] 

&.. l-dclii J cpJ .tL-ril
' 

-,r.ri-1r 
.'-a; a-lr6U,rb ,r-. /l drul lrA dj'i+ ''!- , [8] (lm-lmm ) q'+/t q).lut Jll+

iurf! a)Jf b- i,- Medica ir$l c.,q''tjll osj Microwave ovens ' ""s$l oUl cxrsr

6ji+ .' .:l;r"l .u iitL Al cp e'..1ll .,J'j .a;..;r-)l c'Qlnl dP );i, Diathermy g-rl>Jl

-jU!r iru ..i.rJJr ;ry , r5j,fs.l -)El &rJ' ';;; rAl :l Atomic bonds !-'rrlll+lrjl 
'iLJ 

dS3)

I *-i*. ar$t-'sj ,f *" U+]' cL)-url s'r+' -u; , 6Jl!l 1+.).! ir Dli u' '5rj ar+JlrCl

.jfl .':,tir.,till dt 'i-l i-,5r J si.;ls& d.,t'/l 
'rGJ orF tJl d,ullsll O! ' [9] 1+-'i!lr tr')ll

* 
+*i''r^ Oc i^tll ,3lJ$i:!! qri-"+t ol , ell r-"i)l 4. $ctil ,r'll g:3s L- o\ll 

'r<+ 'j"'5
(J-t-!r &tiijl , 4ri tAJt $lr Fi f-L,ill c',t-. dl .ia *t Jltl."^ i;-1-i Jrljl o)B os cl,5:

iri: qr ..i al .1rol ;.r-at ;,' tur1r-"1a"j- l-'ll 6lJ:'ftllr rtrruLJl i'+'"iJl ca 61+rrll

Ll: l .r,;.Jl dii,J.llr .t-ll C+.ill 
j,6l','l t dr*-\ jE t) qJl Ar'Jl e" LJFII 6-Lll

.t 1 1 I Living organisms a+Jl .:uilSl qi e-''' 
' rbJill

d-l,-i.l + dllsr 5mm Jl9 i* tl i;'ll e--;!l j li: x - L; r:l-r:; dl ii:iJl .,lj
. [3] kit-L gr: -lJ':r' '



Journal of College of Education for pure sciences Vol.5 No. I 2015

o !:. 1+1,- rrlJ$ij i 1-.-.. rl;,,,i.J -;,!\i- r51 ,,Jl .p!) l:li s= d ,r-' ,trJt J$til a!=)' 
'il

,.*Ur -UUrfq UrrLll '.-.11..!l i+..;o 
'UIl 6'Cl et:"u) ldie .tii itLyJl; Jt$l iD53 L+ 

' U2]

[13] t3>'Xt-r dt &r: & r-+ll

dlrifl drUtl J)L: or i-.!. !;ll illlll ,lv=j lJlsr ' n!'j $L5'+ gJFiilt r'.+Jl 6i g'" ;--jl t'l'ca

-' .'*.,*ll *r,"llic,rrgl i,li , ;-.11-.pJl i;'-.p i 1';lr 6i':j 03: Thermorgulatory g-rl->Jl

...r:r=.Js,- r*r,+ o:rl c.,r-. !l orA al-r- Lr", [14] e-,.11.p rrc, lJlJs Jul Jl r'"i'ii irrFJ'l|

;L.l 6.,ur .3r-o- ; ir.lJ. j+ Js g. &lil: rJtJl 6jii (Jl) irtlt tl-t'r &; \rl 
'5+'/r+Jl dl;jll (JIc

f,r1r1Sf 'rUr u,-lr: slo r':'r i'i;;11;11;11 e+S Ol )liU! 61+r' l.ell PJ;-rl'plt:tF clli 
'-+' 'iit 

*. ,,rl.,r' ,--,;ll ! s<li'r ,,jll dL.isll o'jt-ll ep i*l-r 1o-r+' elua e+-, J.1ll 1+A

: U5] !6yl c,lfl+ r'-1t r*+J c,l+/l ail J-Fil ,-3"' ;li ,.1- 15'1.,

::-.!!l f L,'-. jl-lgtjl ;rt-ll Penetration clepth rilji)l rj'- 6 ,:r'Jl '3j3ll 
cri3 cF+ o C+'

p:po= gl-r ,+,4!ln- JlJ; rlr. f'''". JiJlr-nYl Ol l^r) i"J- " tlill liuill p,,'rr" ll

. irrtr:Jl :q:l-,.rasll il:-rill &; o, [3] ( 47r * 10-7Wm)

ii-.J.ll Ajl$l i)li ,.1* !-)U- L"Sj 'u;iJl g' !'Kc q!"tjij 6lJiill 6- Ol crtlul !' e-:l
.ra; LjJl i.-- ,rlcYl c,lrJFll C. fuJtL 2< ur+- Ji)t Jlill crll .3\s' r'! Jriull 6l !-Jl

+ {j;tiJl .ra d4r .$Ji drl s! i!.} djuL-l lCt'Jl Csa i{FtJl ot''l! gl (2 ) ii}Jl o":

LjFljll rlr,n i,ill ,,,ril il_:l.--r cI" ::; or ldlu 3:.;.J' it -tt c,ll drreljJl-r cisJ,ill e+'tn

2:LI ,;. cJri;;r iF.J l.)Ar,,4b d|. Ji)l d;rr-Jill 6l!i1l ri 2.36GHz lji tjt.. Yl rl f',lr'-lt'l

. [16] lLtSt er '' 'Yl Gle c,l*. ll o+J rg+ JCI

Materials and Methods rj.rll c!JES .tlJrll

J-6!l rF L.-J.+ Sprague-dawley tats 7i ,.: t1-sSt' lJ'+ (24) .,l" r:llJl i-lJil cr"jJ+l

e1rr ir. drl>-d\-l-li l*,j.r i cl-r' (300-250 ) ix 6:tF ot!L; (g::-t 12-10 ) -':'+ '
*..-].rE,fiL-'=/ ilUl 4S,*r dl;,1-ll r--nt dF '5jl.':r'll 'rA_,Je c!-Jl i, Dahongying

, 
'- "1, 'tit, c,.,r-lr l-^cu ' , "ir tl "!Jti! i'ir-!' q:'r*' i;tal c.,ll iSI-\ cr-liil s'i 6ulJc'll lrA

4-!a / g J+ll .,.Lll itK si dlrcl.':tll $r i-- l+ill1-i-.lul rslri',"- 6't6+tx, #lr!l i,' dli!
13;t- 12 ,,JJ 2-u 12 e-i,ii. rl+-;-.1.erj i,.e- i;; (30-25 ) or CrljnrJlJA l+J+r iJ*'Jl

:o!1.S3 +:' --;l X'l '+i!l 
clUlls'''' i la:''""!:S:ll rr-'rJ g''''l-l &)EIJcrSJF ' rtJi

.oul;,r- 6 -13 ; J+Jl i-cr-- di": ' Jll lDr'+'ll

e,J-r (A,B,C ) 6*r+- e)|.i..lf c-; ''l- 9l-l' 18 rir iLl-Jli- -+-ll dil: 1i15lLr^+Jl

f-3^;-ff ga.;-1,':- iihL,:t.r:-A.r ' "JrJF.tll 
L'i! 'c 'JJ'lr:, cijlJe' 6 ei Lr"+'tJS

r-;ir, rzcnz s-.2:,,.r (c )lsr.+lrr, t'cHz 'JEJ!llr,rrT#;;t.sl;l,j8

$=



Journal of College of Education for pure sciences Vol.5 No. 1 2015

ol+ll sjlCl C*r j c+.,;-.:.-+I r-"L. / ri'll irls 
'ctrj$l r-! # cnJrFll ' '-rLtr "' 

t p

,x.ilLog- t q:! dtlir L-b,J ..S+d+ll ,Uill ] ss,':-!l u-il| sle 6J'it'P tuJFl-]l ci+rJl

t t",i *.frr;1, a-fr*"ll :rt"ll J)r: ct .rS.,31+r"! eli*. Fl sjlJAr, .,jill ctLill L&*l-l s3l

r):,,l ,+Lc' i ;j; f "-,-Fl 
eti:l riijJl sS+-)+lt L-iill dl power sensor i-,ltill d""'1 .1"

.6t.. J,.I

Histological StudY 4J+*'Xl i''lJ$l

cil--. rJ U,.JFI ,-r.r-r:(10,5 ) rL-tur (i!.Llt ,; J+Jl) 6't+'ll {-lsl6ul 'JJl ds}i
50mg/Kg ) B.C :o,r++ Ketamine/xylazine i rLq tal:i: :*r (cfu:-f'$l) !lF.L'lt

dj$-;r ; t 'r. t ,r,-, l-clJil lJ$,. Cti Jl re -rL"-r l-j..Jl dr*i-r etS :+ , [ 17] (+5mg/Kg

t-: **-,lir--r! '*.:.it 1416 {-i t18l 'F L" *1" r:tt'll i-l}!l c'$cl ' act- 48 'or'1 10%
- -jU.lt 

orr-ta.u.j, tr-ll Ja;ll rl$,1-1+ CtriJ q;,x+Jl ceill 95lr. r:""i]l ilJ'ill
c.ll*g ;lr i,-r-.rr €rL.)Jl cJs-. r c',ulr$l 'tt " i*'E i ' U$! !-)" i+'' rlrii'L ir:'"ill

.f,.-.;;!l ;.r c$l \i.

illlnllJ CjEjll

ir--jrL LdL ('o-J+Jl LJ-+l) lJ,:Jl !-ill-'',Jll CtliJl e'-.l $cr l,l.l5ll r'lJ.lJl eJEj '"!r
L--:t ,'':- (.-+j:FJ-lD "+JF!l 6t'. rJ l.6.5JIj do ,--.,d al"'ill cll rijlt .r" Z.; .ft CU Ci

r' spermatozoa lgJl ,.:.rElri.Jl l-{+ C$ .,Xl 
"J 

'tJl clrljll cy ior'+- g'O:S':l ^t\e$fuL
' i:LYl i?iti!1 :ji'!l r-rr-r !:;J e!.rS, seminiferons fubule gr'Jl +-*)l .'-L'-:+: .t-r !iij'

iiLjll iiJL , Secondary spermatocyte ir.rj$l fJilill tlJl ,primary spermatocyte

c. ejllill D3A6rn.(1 ) l)Jl cl a+" W spermatids ' ;Lt\l ol-oj')l dljS1 Spermatogoniam

.wister albino l-jqJl u. gril r{-lJr -ric [19] u-r>l: Meo e','Uli-l..l:

oL UFll st?'A iLl-ll 4-('--+ll i:+'Jll 6LuJl i-11$|:,.1r Ciljill ''- 'rlt"s

d! e;rF !'-,i 6l $.: elr:a ;-L g:-.y;ll cx c.* 5 .+ 8 GH7 $-.;! 1; --tl (A) lrLJl 4sr'+Jl

";+ alsl ctls-; a,-;r:llr i,l- r)l a:i!'ill iJIJI i,lJii , Lj!:!l +..:S qJrlJ' ulii-' lJill r.,ul e'll (..])lF

.:i' [20] Davoudi et al oFt'll a-l;r 6' !$!l lrA 4i^ii: ' (3,2) 
'-f-'r-rJt 'Jtx';Lnl cJL'rJl

,3rb Jl d,.ll rUl f.,a l-rJ irliJ+ll lal d:J'i #l i?rFll i"i!t 6ia t*ql er: iJix r{l-lJr

(JEll r',ll LbLl JL [21] Agarwal et al 6Lt',11 4., Lx ' i.-riJl dijl ''Jl ''eF 6 ar-
.,-j);ll +:S Aty,,r ui Jl Gr;g 15rJJl ei3t ll cLl+'ral

dlr 1.,-rFFl (:l+J,.!l OL: er 5 r+ 10 GHz .u-.):l L;vJl (B) i!'Jl icr'+ll a6!ii cs':rl
,rr;f ; tX t*a-rS L)-tJ' c$S.J ta'!& a)!J;J.JrJl ':Ul dl dS'i slE;Ji3l OllJ+ll "Ilrc 

':t:;

Jl ,,,'lJ)l (}:lF rio a.:l g-rL 6rll l22l Latif el.ul l-Ur C" i+j+ a-t-!l 6lUi ii:: ' (4) t'-r

, tLd| oF ij|$i cllsJ L.Jjl| gl-J+:r!| Js.i (,, cl| *ij .',* Jl grJu .!l ijX;JJ J,!l| ot+-r

' [23] ol>l'r Ozgunel ai-LJl a-li 6' t+-t+ 'jil cllts'r ' 't+;Lll 
63i^""1t trD

Jlrcl ol$! !-ri er+y.:ll ,.1r 3!t X"'i r"..1 (C) 1-r'+ll 12 GH2 :j; Jl OlfJ+ll ' r+J"j .)jer

.rl.rYl .:r i<!, i{ill 6ulrCl JS'l qr l'LJd drl*i: ''ltKr k+F drlJ,- rJ'riJ 
'5Ul +'ll O'

6r;11 Aydin e.,=l-rll 1-l;'r dSl L luj , (5) 'J-F cf r4;" t"s1 (A,B) 6rt+Jl 6" i:'lti' +Lvl



Journal of College of Education for pure sciences Vol.5 No. 1 2015

!l

d5! (5! -}J,.iq+.+, tr"EMF L-J.- - tli-.J,es.I 6ylr lt Jt j +I c.-,->ri,t lsje+- [24]
[25] Ai and Soleimany uU.Ul i:St L tiAr, tC rrs.ltl:"jJ,ll tr)ilt ,4ri<r iJrilt .rbt;

l3tiiL lhel d iJ-ri'-r drlJiJ clltjA , :r..lp,$E;Jl L-iyl dl+- Jl j +t d:r.JJ jc' 4jt lSl irr$l
. tJlJl i-tJalt Allll {:ll .-J. Jj L lJrr . , tlttl

Cr..,i sr dJU+ii clLiA gl ,',r:r .i.r-Ft u" pl 10 r,r.r (gcHz)rr i'lJ crfaJ.X u,-J,nll enEj L.l
Lljt edl i,li! C. ciiL- ,r*Lr J-lj c+I .rt .!j,.j :r-. -, .,rlr<r (,rD-ilt e.,-,tfD +-:llsl dllrs. [22] Latifa cr=LJl Ltj a:st L tb-1 . (7,6 ) cr._r.iJr ,rf C_r. L.Sr (A) i.c _+Jt

cfr:j- EMF i:."J.- tji."rJesl 6yr! Jt JI {.,.r,6 3J+j a{r."tJr Jjc [26] OrJ-tr Khaki OJi-tJl
.lC ilrsJl i+*"t)t ,r! ctlsr iJilt cI+jI j +."j cjJ#.: Jl

eft i;tt ;,{* rsl 4:lt [27] O-r=pt_r Lee O..:i-Ut i,-t..p 6. !tr-.I i-t]I Cjtjj t-,rij .J \<
l}lt crtltJJl ic+."ilt +Jt es 1:+! _)Ja o:.tf | +!c ,6!i- ircJA-l ,r.L ijJJrljt crt$.Jj!]

+ rFSl I28l O-r-r*l-r Ozguner d,;L!,ll e.U:g" (3iIlt!-lt t-Ujll 
e.jl3j,3n.,<r . :-rJilt cj++i1r

8^ qJit 6.riL i:rsJlt 6rou.itr i.:!t gti dt ,'*il isiJt ouLJsJ dls.it ri 6rJ+ii .,+r

*> fu;lt .ltt++il Lg:JF 6.l!J.,,I feJ"+,j jJ+J {r..1, 4 d,f* Cts (1) f.,1 ;.se
.(I00X) (II&E) -* Laydig cell,rt+t qt l _* i.ljrtt (3utJFIr

50



Journal of College of Education for pure sciences Vol.5 No. | 2015

# r.,r ...rtt gltlxlt C;-f ilr 5 ir..l (A)AeJ"+..j lJ+ll l+.a:j CJ...r ,rs ,** P (2) d-) i-u-

fit*u) (sp1rl trryr 4*g.,rl lsllr '+> (PSP) tuJi'll oul'qFllj * 'r:-lt 
.'+r+':t

.(400x)

d 4l+..rlll ollxll e;Ji pj|l 5 6r'l (A ) leJ'+"I 3J+ll 4*-'Ar*,t' '."'a'p gbi' (3)t'1 ;'16

.(100X) (H&E) -> 4.r-'r:+ , \+rs: AIJ'. ttrri olriiJ ->LJi"ll ':ul#'ll rlrel

51



Joumal of College of Education for pure sciences Vol.5 No. 1 2015

d'ljlE ll d ir&! 
'3l.i#ll enJJ pJJ 5 ir.l (B) ieJiyj iJ+ # e,*C CLi. (4) FJ i$.

+i+ill OlJ,? $e gre6ll rl.riiJl lL. arl clJk3 r 
6 ir<r .[l,p LF+ OlrtiJ lrrl9 A-gJ -t>fuJ.ll

.(400x) (H&E)-> tudl i+lLir lJitb.* erdr

rlrel si t".'r Jil C.a$ pul 5 ir.t 1C; ioj4.t SJstt id,.rtt e-dsl *€.ro gLf. (t f., ;rya
.(100D (II&E)+ lrly rriE l r+tilb 

't ir<i drt.r cFq a,rsr, f fu:,.ri c,urjgJr

52



Journal of College of Education for pure sciences Vol.5 No' | 2015

orrsi drrJ, obrt e;g.l 1..9r 10 6d (A) 4er'-' q'-e.6:f e '** gLL 1O1 f''' irl''
(100D (E&E) lillll rll9l lS srl :i3|;$+ !ihi$

, LJj.lr 6u!Erl. I e.ag p* 10 6r.! 6; trtt' ld lc'ar Cr-l d'f'r !X' 11 f.l i'rr
,(400X) (H&E) rnijlt €rlltll rt'iiJlJ "r*'itl Obr+ 

' 
gr-il +l+ill



Journal of College of Education for pure sciences Vol.5 No. I 2015

+:+ O* cjj"t ei+ rjr 10 i&l (B) ier.+.j 3*ll 4t ar e?',"1 d (Fa.p *tu (8) FJ iJJ,.
. (100X) (II&EE+; i+.lirll c,ulr.rll cJs,,i.r#tell -},rJ-

r+ l+,i.lf c,t,b*'ll Jl&l lS e;r, (C) feJ.+rl 3J+ll 4c,4r 4 e 4C CL (g) Ft -,J|..

€rerilr rr,iil3 .>iLirr 6p.js,jJArir:fr'"'-.*ry e..r !+JJ qr&ir rii,



Journal of College ofEducation for pure sciences VoI.5 No. | 2015

,Ul ra-,;6;l 'a*-t':t-A,,t,-:lfisJ*t'll 4'-rp::ll ;ILJf os+tylt Fll t!'-ul
- 

;-rr- o..lf Lu 6b ellrl . J.e"+ll Ltcr iLJl d-J ei"-ll ;Etj-Jl JF 6YiL'n

dlU-l-tt1 O"tu oLit+ll df aJui6 f+'S e , "'JJ$ +,'31 g.rLJ.. qi:31Lil': i9

O , l'{ti' ,I--Jl F eltl A3tj$i 6J'+ l-"'i i+"i3 gt+ 'J:ll 
dlt ' +-r-/t a:+Flt

3u;fu *-,ul' &rdl k L-q;ft .*:!l a:-L-!l -lat{t 
"r 

-.srt ;:tcl g-'r3;r'-ll
-.lrLll 

t*n ul ,r^ a-{. AYI 6 ttill cIJ ' !+:l-t'}tt L&:!t C" t'-l' ti'-:-l6lt

,f oll c.,ggff s-.\:"r.- 6l ig= , Bio-electromagn"li" .t''tt'i"-e.$ll g cJl

Olr .-CUl 6t.'rr ' ;rr: " or el.r'r-.,fll ..i'!::'J b*A (&+l 6JSi) a'':F!l sl=' dl+
-ijr 

or,r*lr * ;g6l ,:fu or-i;glr "'u 
iL'lr 

'L:l Cl c,l-:r^ll ora crl$i

o:4J .r-9:s'.o -FL : c'fJl '3)'i -;c " 
rtl ts! 4'=''i drlJ+ij ,''t 'l' t 

'<-l--r 
t*t< '".r

Thermal 9-.,r-,r= s#i+ JS , MW-Specific effect (crti;$b; ot-'';t

. t29 ] (+-p- bI ir) L !b'13!l cr e"-r'-rl ' 
molecular effect

i-e *:- ta;:l o+J- E;,--lJ{Sll dl+-il otc't*-l 6l 'r$ '{3ElJdl .,le 6t-lJJl

, idJi.ll stjl q-ll Parameters olJ'-'j g-f'Jl .,LUlll jL6ll ,,Jc "-''11; JUI ua L-'lj

iil5i'. c-rt+-A-r i-;lJ L''j elJ*ii:-r'. -: Jl '''t rr ''',- tr-rl'tJl i'"lJJl ljSl LlraJ

@'l*F,& l$^isl,-iDEiYl lrA +"i3,ts+-r, .l-l-ld rsiJl s-!ll ia$ 
" 
"-

e" 1+^s' .** 
"+ dl'' !- si \(1' Jl e+ill drL'' dl Penefiation depth 6ljil

6L*, g*u! iu1J4sl1 u,.lL'-rll 4' 5r-= , (2 ) trllJl D:SJi 1- lrAr 6s:'Jl :r-1il1

"u.i;:l , 1-81.. i,l. l+J{s LrFjL:i. itr r q+ eCl-e 13;ll Lr"ii ua e+ +ll otjli.

':i "t ol:r*'j -,:e'tJl ssl g:lt c-!Jl 9lbj'tii:r')31 t''L '''A6lJii)l dl.e

gl ; ::;;lt 3" l;.6' s,Eg tr+s-ill ol;,J'ill LJI d'r'rs-r '':- i'; Jl 6rt+-11 d lillsi

i';f :r*'df af&lf g. .L)- t"Sr Cr5 , ( i+''rtt e'"1 .,L slJ$Ell 6E :'r-1il1 J-; t'lS

;!r.,,', i++-.1 alJ+ii lir,rDiJ.',3"LeEl 12 GHz ::;ila':-/l (C)a-r^+-ll

, (A ) ie "^+ll ,1 L+ , i;rif oUfr*'ff 'rlrol ,r'i L--':'* drl-14,i rFr;l i-il'-aY\
'1.:'r.y'l:.!t-tll diii,.,i)l Ll.iL-i 4" trsa+Stt :-, '-!*l'erl-$jll c,:ls (B)

c.rlJi^lJl .,.i&r-isll Electronic Build il-ENl pSl-,ill i-iot'}iq+ndll al'lJl

oll-.,l:Jl .ri';lu-r (Subcutaneous-tissues )':-t- 'tt ir'"tYt -ri , 'trtl oaJ-:ll

. [30] o5r'I r:'Jt JdiLlt 9 l:43 e+"ll ot'!l r-]il'r aslJ:: 
a+ltll

;r. Lri.'t l>uit, ;rt r f-i,,;j;$Fr) !:F!r.:'bdl ol't!.,l-, uJSi l-S

'.-i c)< cl &tfiir rrlll 'i-f$ Sl t'D'Djll clirr &: r+f+ ju"3 d+:6-fYl crl'6t.Lll

g. c.f--r^if 
"3A &lii l-+ , a-"1'o 'o t-l-r o;Jl "rA 

'"JlJ''ll :LS a;b: ( iltJl ':l=! g'

ul-rl c,urt 6^ ''""1-r'Lts' 6:'".',I a^ ($Jl) qll dtt joti:4 aa;jljplal 1';' Yt

!.:r-f' gf-f1 t+Jl rf4l Lr 
-Jr':s+ 

JFf ot;ll 'rd s+ll tj-:rtll 6) dllir (tt'tJD

' t31l (LFL-L)l

55



Journal of College of Education for pure sciences Vol.5 No. I 2015

t(-r.ll r+j3i Microwaves drL. ! Lb,jll eUil ;Jl!l i--. _p j ir!_jt gjS:
O" U" t 4+*i 

"J" +_r.-:6+;ll Ol e+- VtW UU iJ-L:i^l $e A+Jl of4;pJ rql;i,Jl
olrll U"S'iJl jl;-ll oL:l-,;sS: t"l stjEill o.u Lri j,_,t!iyl At",:l,ii.r-pr gl cUl

sulyl dii. t.'3 aS-).. c$lj L"lS JlJJj ,'!_ .DjJiJl -DJl JIJ .[_.!!l .rJc JL,:.i,jt -tt
i$ d. e,,"ill d 6Jri.ll ;-,;l_.,!t i...p iJ;-1 l{.rt- rdaj cs_Fl &lrr Jt a_iL-byL . ".ra

e-+ll lili. gc ),:! e+Jl ,rl -, " , ;.,1l_.,!l i+_.,. .J. el . . :lt _,ill retiS , Li. *jllq3 : ;_.1r: crl3 ,ra eJl .{+-rll i_11;, i.r. JJ o-a 6:l1j gl gtl eIS , [32] Lf-r$ ;r:L..tt
!+:l-g! _.1t31 ,rJt .9-rg l-- i.:r- iJl qll & el..ina!-:ll ;cLiS OF a;lc, i.rr.s_

L)j.lt .rA irL-lr d.l+l tDi oa crt-r.3Jl ,\+ i,iL, !)Jl JiSl i,,Li dljl lijijr , i-,:lr
!1e,,;j;"-Jill crEl qFll ,J";rj.rJl .r' l;)ill "il gy , L-Jj.ll djjlr*.ll & ,iju $
. i,-l_.pll o.u q,s 4+Jl &JFll ,, L l.u3 , 4J.Jl qf lilJl dJUl .,-l! etjjl JiJ dl-t ll

LIJJI (5.ire J',ij; o;tt q-*.rtt c.,r 
'+jrrr 

a++JJ-Jr JElr or _f\:+lr ,.r -r
.(gll-r- *"-r+ r ! \- ll) g,r;ht 

6 tr:_.11,,,i... j d.:K AJJI

-,,1lLra.oJl

[1]-Hamada, A,J. , Sinh, A. and Agarwal, A. ( 2}ll) ,,,Cell phones and their
Impact on Male Fertility : Fact or Fiction " , The open Reproductire Science Joumal ,Vol.S, PP. 125-13? .

[2]- Behari, J. and Rajamani, p .(2012) ,,, Electromagmetic Field Exposure Effects
(ELF-EMF and RFR) on Fertility and Reoroduction ,, ,Bioelectromagretics
Laboratory school ofEnvironmental sciences Jawaharlar Nehru Univ. section 1g ,Biolnitiatire.

[3]-Mathloom, A. R., Ahmed, Z. A. ,,nd Sahi, A. A.( 2014) , 
,,Srudy effect of the

depth Penetration Microwave and Influence factors in the Rais ,, , Basrah Journal of
Veterinary research , pp. 92-101.

[4]- Khayyat, L. I. (2011) , " The histopathological effects an electromagnetic field
on the Kidney and restis ofmice " , Eurasia Joumal ofBiosciences , vor. 5 , pp. 103-
I09.

, -)d-!. grlj, " Electromagnetic Hlpersensitivity . 
,2004 i.*ll:I l,.Jti-!:. [5]

.clJ+ll IJ.JJ{-+

[6]- Sharma, A. , Bhatnagar, D. and Sisodia, R. (2014) , 
,, l0 GH2 Microwaves

induced Biochemical , Learning and Memory Alterations in swiss Albino Mice Brain
", Indian Journal of applied research, Vol. No. 4,pp. 103_107 .

[7]- Mathloom, A. R. , Ahmed, Z. A. and Sahi, A. A. (2013) , " STIJDY EFFECT
OF MICRO X-BAND ON THE IIEALING OF OPEN WOIJNDS LABORATORY
RATS" , M.SC. Thesis submitted college of Science of Basrah Univ. hao .

56



Journal of College ofEducation for pure sciences Vol.5 No. | 20lS

[8]- Sri Nageswari,K.206 - 22"d Oct( 2003) , " Biological effects of Microwave

-d Mobil" T"l.phony " , Proceedings of the intemational oonference on Non-

Ionizing at UNIiEN (ICNIR 2003) Electromagnetic fields and our Health '

[9]- Vechia, P., Matthes, R, Ziegelberger, G', Lin, J', Saunders' R' and Swerdl-

or",.1,. (ZOOS) , " Exposure to high frequency electromagnetic fields' biological effec-

ts and health consequences (l0OKIIz - 300cH7)'Review ofthe scientific evid-ence on

dosimetry, biological effects, epidemiological observation' and health consequence

con""ming e*posure to high frequency electromagnetic fields "' International

commission on Non-Ionizing Radiation protectlon '

[10]- Muzafar, M' I. and Mohd, N' K' (2011) , " An Interaction of Electromagnetic

Wave and Human Skin membrane Cell in Analysis of Electrical Fields and

Attenuation coefficients Factors " , International Joumal of Electrical and co-mputer

Sciences UECS-IJENS , Vol. I 1, No' 5, PP' 63 - 67'

I l]- Riaalh, W. Y.( 2008) '' Bioeffects and therapeutic applications of

electromagnetic energy "' CRC Press '

[12]- Hoong Ng, K.' Kuata, L. M .20th - 22"d October (2003) ' " Non-Ionizing

nuiiutioo - So*"es, Biolo-gical Effects, Emissions and Exposures ", proceedings of

the lntemational con-ference on Non-Ionizing Radiation at UNITEN (ICNIR2003),

Electromagnetic Fields and our Health '

[13]- Stewart, D. A. , Gowrishankar, T' R' and Weaver 
' 
J' C'( 2006) 

' " 
Skin

Ueutirrg 
^nA 

njury by Prolonged Millimeter-Wave Exposure : Theory Based on a

Skin Model Coupled to Whole Body Model and local Biochemical Release From

Cells at Supraphsiologic Temperatures ", IEEE Transactions on Plasma Science

AUGUST.

[14]- Stauffer, P.R. (2005) , " Evolving technology for thermal therapy of cancer "'

Int. J. Hyperthermia ,Yol.Zl,PP '737-744'

[15]- Lak, A.( 2012) , ' Human Health Effects from Radioftequency and Microwave

Fields " , Joumal of Basic and Applied Scientific Research 
' 
Vol' 2' Nol' 12 

' 
PP'

t2302- 12305.

[16]- Alabaster , C. M. (2004) , " The Microwave Properties of Tissue and Other

Lossy Dielectrics " , PhD. Thesis ,Cranfield University'

H. , Nwaigwe, C. I. ,Williams, H' and Dunn' J' F (2001) 

"'Effects 
of

and Ketatine-Xylazine Anesthesia on Cerebral Blood Flow in Rat

Using Arterial Spin Tagging Perfusion Irnagtng " ' Proc' lntl' Soc' Mag'

[17]- Lei,
Ketamine
Obsewed

Reson.

[18]- Luna, H. A. (1968) , '
Forces lnstitute of PathologY "

Manual of histologic staining methods of the Armed

. 3'd . ed. McGraw-Hill Book Co' , New York'



Journal of College of Education for pure sciences Vol.5 No. I 2015

[19]- Meo, S, A. (2011), " Hlpospermatogenesis and Spermatozoa Maturation Anest

in Rats Induced by Mobile phone Radiation ", Journal of the college ofphysicians and

Surgeons Pakistan , Vol. 2l , No. 5, PP. 262-265.

[20]- Davoudi , M. Brossner , C. and Kuber , W. (2002) , " The influence of
elecfromagnetic Waves on Sperm motility " , Urol Urogynaecol , Vol. 19 ,PP.18-22,
2002.

[21]- Agarwal , A. , Deepinder , F. , Sharna , R. K, , Range , G, and Li, J, (2007) ,

"Effect ofcell phone usage on semen analysis in men attending infertility clinic " , an

observational study , Fertil Sterilm, Vol.89, PP. 8-124.

[22]- Latifa , I. K. , (2011) ," The histopathological effects of an electromagnetic

field on the Kidney and Testis of mice ", EurAsian Joumal of BioSciences, Vol.5,
PP. 103-109.

[23]- Ozaydin , M. (2005) , " Mobile phone-induced myooardial oxidative stress :

protection by a novel antioxidant agent caffeic acid phenethyle ester " , Toxicology

and industrial Health, Vol.2 l,No .9, PP. 223 -230.

[24]- Apaydin , A. Q007) " Effect of eleckomagnetic field on the spenn

characteristics and histopathological status of testis in rats " , Medycyna
Weterynaryjna , Vol.63,No,2, PP. 178-183.

l25l- Ai, J and Sloeimany, R. J., " Evaluation of the histopathological changes

induced by a 120 gauses electromagnetic field and the protective effect of
epinephrine on Spermatogenesis in adult rats " , Scientific Medical Journal , Vol.7,
PP.196-204 .

[26]- Khaki , A, A. (2006) , " The effect ofan electromagnetic field on the boundary
tissue of tlte seminiferous fubules of rat:A light and transmission electron microscope

study " , Folia Morphologica ,Vo1.65,No.3, PP. I 88-194 .

p7l- Lee , J. S. , Ahn , S. S. and Jung , K. C. (2004) , " Effects of 60-H7
electromagnetic field expousure on testicular germ cell apoptosis in mice " , Asian
Joumal of Andrology , Vol.6, PP.29-34 .

[28]- Ozguner , F. I. (2005) , " The effect of electromagnetic on undescended testis
after orchiopexy " , Intenational Urology and Nepbrology , Vol.33, PP. 87-93 .

[29]- Lewis-Jones, D. I. , Stefanis, P. , Drakeley , A., Gazvani , R. and Derias , E.
M. ( 2006) , " Growing concem over the safety of using mobile phones and male
fertility " , Arcb An&ol , PP. 9-14 .

[30]- AL - Shammary, R. N. (2003) , rr Electron Contamination for Co - 60

Teletherapy Machine " , M. SC. The Council of College of Science University of
Mosul In Partial Fulfillment of the requirement for the Degree of Master In Physics .

[31]- Adair, R. K.,( 2002), " Vibrational Resonances Biological system at

Microwave frequency " , Biophysical Joumal ,PP. 1147 - 1152.

[32]- Techcommentary Industrial Microwave Heating Applications ,( 1993)

Publish-ed by the ERRI Center for Materials Fabrication , Vol. +, No. 3.

58


