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Abstract

The present study was conducted to investigated the effect of electromagnetic radiations emitted
from mobile phone devices in some physiological parameters and histopathological changes of male
laboratory rats Rattusnorvigicus . Forty eight of male rats were divided randomly into eight groups
and each group of six rats . Four groups of these were exposure to electromagnetic radiations by
mobile phone at different time periods included (1month, 2month, 3month and 6month) while the
other residual groups were considered as a control groups at same time periods . After ending up
time periods of exposure , every animals were dissect , the left and right epididymis isolated from
male rats to determining number of sperms and percentage of sperm abnormalities respectively .
As such testis has eradication, which kept in proven solution (formalin 10%) to paving preparing
tissues sections .

The results of the present study revealed a significant decrease ( P<0.05) in body weight to all
exposure groups comparing with each control groups in male rats , As well as gradual decrease
observed in body weight of male rats comparing with exposure groups . The results showed that the
male rats which exposured to electromagnetic radiations had inhibition effect significantly ( P<0.05)
on the number of the sperms with significant increasing in percentage abnormalities comparing with
control groups , Also gradual decrease observed in number of the sperms in exposure groups
comparing between itself while the percentage of abnormalities was non significant increase by
progressive time exposure to electromagnetic radiations .

Histologically microscopic examination results revealed that presence of histopathological changes
in testis tissue performed in disassembly of connective tissue between seminal tubules , congestion
of blood vessels , epithelial tubular necrosis in addition to incidence statuses of haemorrhage as well

as observation of reduction the number of spermatogenic cells and sperm modicum .

101



DU (63 dadls 48 pall o glall 4y ) 440S Alaa

Website: http://jceps.utq.edu.iq/ Email: jceps@eps.utq.edu.iq
2018)\3‘ (13l g .ﬁe.d‘

Introduction:isial)

kel aadiud o) jall aliE 4 sladlaliae(Cpudlaliinlle i) Aminoglycoside (AGS)ubu sSOOS giaal) aa
(Martiz-Salgadoet al., 2007; Nagai and Takano a!_S 4ual 4dlull G)oaell e p2elly 4puialls jhallaledy)
e e IS Sl el il il 5SS gine¥) -t bl L Lasi 4 goall A ) Leidils Cliss ¢ 2004)
Ll g3 4 6O giaa) iy iae) elliaic(Kanopsk and Warwas.,2007) 4 IS0 5 8l 8 Lilais) oS0 5y Leany o) V)
8 e 0 338 ez jal () lae (e i LS mllaal) (adidliagnls Cua Liad o L san 4lSal Caliad dg)Liie dpans

pandill & paa Allaial ) 3 de all )y LalSe de jally Lol Ul ) @l yililladeli Jaa 15 « (Sandhu et al.,2007)
Lae 52 <l e 322 (3o s sSOS 53V and ¢z pall a5 (abitsl de jall aaas Gl g 4l jef sas <l 35

e jall Allad 5 Aadludban] e gallie jallaUsieacanbe SIS el jilie (iariale jalialadSSLial jailaY
((Baker et al,2009)4xslallzal je YUalMEY 5 (ke S 8/ 3:S jilldad)daaizaly 58 ylaic by ACIRBENIA LR 5 5
Lde V) e jlay) e s 0 e dalull o) pal) e SN (g gias Ay <ld agadl) 3aad LS jeal $SOOIS sinaY),
i Lliae 5l Lay )5 (aed A4 graall e aiagd) Jleadl 3ok oo Leabiaial Jaag Lae daa 5l 50l

Jilall 3l 3 5 Jea sepdadl) Ll Las 4y goall AW ) gl aliss Jawetz,1998 (Rang,2003;) s el
Maryet al,2000; EI-Massry,et al1996; )4s3le b e A dpndiill &l 5 3Y1 5 (5 paa) Jilall 5 elail) Al
b 1 gl Al (5 Hha e (aia dudadll e st SIS gl oS je Gueaaliaall (Brownet al, 1991
40 %10 s OS5 1Y) ae Ly 5 Jarall runlaliiall alaea & Hlayg (s 050 40SI0LLS 3 A58l S g Ly )
b e o) (58l b il clig) b uunlaliiall S5 b LA (Auslall Ay IS Clapall) A SIS 5, 8 oSy
SN e Lo pad o 80 (o A Lal 2 gadl) (e 30ally o gdne sliadll 38 alasind ()(Chambers,2001) pall Joae
O s mall ROS Alrdl aminS V1 31 55 () (5325 O S (s (alaill 3558 JNR9410-20 Jarey Gamny (sl

Ae gana (o (5o MagpulSuYl(Lesniaket al ,2005) 45l byl jleazall WA za jaall & gall g ja

gram negative(Magnet and & &)l &ulu 480 sgl) adi) jal) e 1€ axe 33U o Jamacan sSNS s1aY)
Blanchard,2005;Katzung & trevor's,2009)

Dl zl) A L) 3Y) s (Kasper and Braunwald,2008) (a3l (saall 3 988 Al il giual) die sl cpualSaaY)
3 A 5l e ganall 538 s, (Tawaet al,1998) 1S saliaall ey Y1 ullad i il a5 LaliAll G yauadll 3l
Abbaset ) sbacy) uﬂlﬁaz\_“dcléjg_'qihz}g;d)ﬁs&;ﬁd\e}wu\%ﬁ&Jmaﬁﬁgﬁ\jéﬁ\&@@\ﬁ\

L Ly el A 381 Gilial) cllledl Zasii(al ., 2013;Rybak and Witworth,2005;Klemenset al, 2003
Sl iy Lol (g s Adladl) A 53 Cilinal) ol placalilla vl 8 Chaad 3l 5 5al) ) s3al
25 s Antioxidant (Sikka,2004;Lenziet al., 2000)s:—esSY) Cilaliasy JiaidlScavengers System
¢)25Renal disease 4 Ll i sLiver disease 2SI (el Leia s Gyl i (Al il jeY) (e 2l & S 550
G e (3-2) (e Yo Liasy s 53 e Al KOS g1aa) sllae) cLhaY) ~ 581 INDiabetes(Vladimirov, 2004) S
(ward and Theiler,2009) 4e sall 4llxd 5 43l jlnaS dpa sl Ao jall Crorainl

Claal) Jiul Ghadl e ) 43 slall dgal) 8w saly (Watson,2002) awall gisle 5 g2 e ST asll

S LA IS5 ) (LDIAl) (e 3aanie o) 53 AS) zsd Ganaly( Stine and Brown,2006;Faller et al.,2004) jalal

102



Journal of College of Education for pure sciences(JCEPS)
Web Site: http://jceps.utqg.edu.iq/ Email: jceps@eps.utq.edu.iqg
Volume 8, Number 1, March 2018

il Cllladl) (el o585 ) il 138 LA e %60 ) ssparanchymal cells or hepatocytesis séall |
o) I ( Faller et al,2004; Fimbs) and Pallister 1999 )til¢(Allen,2002)s jall 2l sall 5 2 ganall 411 3) 5 4Vl
Alalall 4a3hall LAY ol iy caall (83 ke (oo A sanall ol gall (e ST 3e e (g giad 4 plall LA - shaus
LA Ly Lgle ellanay ) gy siall LAY (e Jalall ) w85 3 (Kupffer cells) sasS WA si(endothelial cells)
Aleill (e oSl Cilsaaly o4 5 ¢ ((Mckiley and O'Loughlin , 2006; Snell, 2000 %30 <)l LaaSalllgital)
allsi (%10) 48U 4l Wi(Falleret al,2004;Seeleyet al,1996)a) ae Jaxi Sl (5 A1 4g j3ll 3 sall 5 adil )
sl e dulle 3508 @il Aasll LA a3 (Guyton and Hall 1996) A s) s 40l 5 xilu gasi g Jle 5 s (1
o o sallgnS 55 8 Qaantll DA (o @l g yilaall Lgia 5 A Al €l il L 55 il A HAll o gaacall 5 <l il daiDUal
LeSSUial 58 4,08 LAY Saes L 21 o)) (Dufour,2000; Taylor, 1998) <ibal (Robbinsand Kumar,1987 ) i sl
138 56 2514 g 3o Al e Livas ABA LS yally BY) (0 L€ Tt Banadia ye Al ) 58 JAks Sl
Sl syl 5 liad) (e ESH Adled Jlayl 5 Al e LS jo () Al LS jall (any o e 308 Ledeay
A0 LS ) pand ) Jiiadl clalae sl Lueasi 5 138 5a 20 aay Slga jha dagnillginly 53 a5 el 5 i
) Aa e OV a8 ) Cailda gl (e S Sae el 138 0% Cuaendo and xenobiotics A Al
.(Halle and Adair 1998)4iliss 4 5l gauid
0 il s Al sl ol yidl dge gall 30 jiall Ao jall el LAY Al Al jall Caags O (g 5 pall e OIS paiila ¢ gua
gret] Ao o) gl A Al )3 YA e (Opelalliine Gl Saal) s SOOIS 51 Ll o Sy Al 5 jlall LY
23 e (3l sedlelin B ol yuae Lgion gn Lol s el gl o3y B y8lhe Lyt 5l 58l ADle 3 julaa Aladtlag)
(GOT oY) de ganal Bl (g 51 Jillad 508 Jali5 (Tiver function test) 2SI il 5 cilia gad sl
S8 ey Al Gl e (gl (ALP) (saclll il sillaullad 5 ApnSl LAY &) e (e a3l GPT)
S LI dpmiail) Adpda sl) (g (g Al (a1 5 (ST (55 5 38 i g (JRl) 8 2l Adda g e o paill (g bl
i) Jlexins) Aaboaall Lomll il e (5 a5
sdad) (3 sk g 3) gall
Design of study 4w ) arass
YIS 5 o gl Sl (e s33ma 42y B sana IS I e il Bl A pana JSI palae A3 I il poal) Caand
Normal (abdlialall J daallibline ciiis Controle_kawll de gana (C): Js¥lee sanddl 1
(%0.9) 35 sisSalain
53 e s s 3 (15mgk) 2 ignmlSea) iy Wine Cin(T1) ; &olle sendl 2
B3 j3e 4a 53 B¢ s> (6mME\kg) xS ialaliin) ey Lliae Ciiis (T2) ; AAlike senall 3
al ) £ ¥ Al e a3l 380 85 A sl ol 53] ) e s pat
de jall paad aig Cag puall il Gal G guall Cilase | all Jiadd Biochimical Tests4 s saSll jplealibuaial 2 ¥
. (Bennett and Brown,2003) 4l gall juluall (83 ) sle o g aaall (555 Ao dlaie Wb

103



(53 nala -8 peall a slall A il IS Alae

Website: http://jceps.utq.edu.iq/ Email: jceps@eps.utq.edu.iq
2018)\3‘ (13l g .ﬁe.d‘

Blood Sampling adl clis

il A dmm g o ¢ 8 Al Aiae aladiuly Q) Aiada (3 )k (e 88 Sl saal) QB (e pal (e (Lille6)amas g
3 el LK) i) S i pall Jeaa e Jgeanll (m jal sl daile 3able (g (g0 A dabra 5 Al 85030
5000) de s 5 S pall )kl Jlea alasinly Joadll Juad a3 aall a0 (el 48 2l 5l ja da 3 448 (30) e

s 5 Gl amy ead) aall il S BT (e JAI) deadll (e S 508 e J geaall Glesal 36 (10) 3ael (R385 )50
430 (20-) 301> Ay Clada 5 Aadna 5 Akt Auald A0 il 8 Ciaia g5 4880 diala aladinly pall Jeas 3l
Jhall & gaa caiadl aad jda g dalle Ay Leingd dlee 5 Cliad) s Clase gle 4 ga el Dl sadll o) ) Goal 4 50

ol
4 g pasl) pplaal)

dgday 3 RandoxsS sl ) A8 i (e 8 jgaall 3axl) aladinly( GPT,GOT)aSY (s ¥ Aallad joasi 5 ]
Al (Reitman& Frankel, 1957) 4 yhl (i 5 sl

355 o 5 ppadll el 50 Jlaninlnall b 5ol oo il oy 3 Sullad i) &8 1 £y Lall phaiind 5 2
( Kind andKing,1954) 43 ,k! & s Biomerieux

et 4yl T 5 5 Joadl) & S 55 50 (5 siwe pilBiuret methody) sib 4 b Csdinl 3
. (Biolabo) 48 i (e 3 jeaall Jilaill 32 alasindy s al.(1949); Tietz (1999)Gornall

and 44,k B 55 Biolabo 4S s (s 5 j¢aal (Kiit) Aabiail) saed) aladiuly aall Jeas 8 (e sal¥) i 3 4
Biggs(1972) Doumaset al. (1971);Doumas

A3y, (55 Biolabo 4S5 (e 8 jeaall (Kit) Al saal) alainly adll Jma b (sl i 5 5

Loavaadl) Al pall 7 Madl) pan

Clle ) sdl) e (& ada &3 e (22lll) oA 5 W gda Lgiday (3 p5 &5 o ) 985 ) 51T Balay La uad dmy L) gaal) (38 o3
(Bancroft and Steven.,1982) 44 )l 8 slalal U 5 dmpuill adaliall juaaty & 5 5l (pal 9610 58S

Statistical Analysis (~baa¥) Jaladl)

ceball Jalas lal dda) 50 StatisticalPackage for Social Sciences (SPSS) gebi alaaiuly Liliaa) milill Julas &5
Cae 3 5 AabA) aalaall A g jaall julaall G 4 sinall (35 ,4l) 48 joa a2 One-WayAnalysis (ANOVA) Y
Least Significate (LSD) ¢s.sixa (34 Jil aladiuly s (P<0.05) s die Gl giall (o & gina (55 4l
.DifferienceTeast

Result gkl

ot A gina 5l enms ol GU(GPT) | el Ll 2 ey 331 il ginne b A sia <l_yua ALl 2l ol il el
) adal lain (p laedl ASTIGOT ar 5V bsina el ) gl @ jedal Cum 3 jlapdl de sann o Allad A pld )l 25a s
i pedal Lais (ol €sa¥) iy Aldlacall palonal tie U sina Lialitl jgial e el all 3 (s (ALP)sae &l jlin il
28 aall Jeae (&SI G g 5l by sl Al Ll (1) Jsas Gpnlaliiall ey dlabeall paalaall L sine Lo lds )l o 5V d3llad
& O sl Al gl & giaa (o) Al Jaid ol ua (B3 jlaadl Ao gans ae 4 Hlia (e ganal) DIST L gine Laleds) & yelal

104



Journal of College of Education for pure sciences(JCEPS)

Web Site: http://jceps.utq.edu.iq/ Email: jceps@eps.utq.edu.iq
Volume 8, Number 1, March 2018

&L‘\JJ\M\;‘\M\)J\@L}JQ)@E\ u.uz).dm‘ubMu\;\ﬂ\‘;SuJLuJP}(;CJBM\@)AMCAL)LQAeJ\d..ua.a
ALulacal gaelaal) et al Cpm (b Cpmabaliinll e Alelacdll palanall sie adl Jn 8 S g ) Sl sienal (5 e

(2) Jsa IS Cars il (5 siese 8 4y pina 51 Oyl liny

A Sl Al Galaliial) sl SaaVl jlie il ma g -: (1) a2y Jgta
gdladll 3l Jeae 3 (GOT,GPT,ALP)

72.33 7.83 13.5 0.6 mIé_ ksl dc sane
+3.94659 +0.42426 +0.67165

* = Significant (p<0.05)
& TP, Albu., TSB <l sise 8 (el sipulSaaVy jlie 535 mea sy -1 (2) a8 J o
5kl e ganas &5 lie Aldladl) gl pll Jias

6.23* 3.31 0.37 15mg\kg\day S 5 CmlSsal
+0.16028 +0.09798 +0.05774

6.30% 3.6 0.67* 6mg\kg\da S 5 Cpesleliia

6.70 3.45 0.40 0.6 mlé skl de sanae
B
S S

= *Significant (p<0.05)

105



B (63 daala <48 juall a glall Ay il AS Alae
Website: http://jceps.utq.edu.iq/ Email: jceps@eps.utq.edu.iq
2018 ) ¢ 1 a3l) ¢ 8 Alaal)

dandl) Al

Ll (S A e A O puaiaunlaliial) sl S0l jlies dlabeall 2SH doapuill adaliall (5 jeaall (andll il < jeki)
LAY ~ L5 )b saaas Gledll s Congestion (s s« Jlia) xaNecrosese (UA5) (s 518 O ge Al & gany

e (e Suad Hypertrophy (oSl WA &) Ailiul <l pad (e 8 e Glalus a5 ae Infiltration dxteddy)
>3 3L 3 Hylinization sl ) (oS85 5 Atrophy A LA 4 ¢l (asy ) seia s Di-nucless) sl Al LA
JEEY) e lal) i yill laié aaBleeding by C¥la o 5o 5 () ALY il (0 220 ) sgada s L2l 0 saall

& AlEa (7)(6)(5)ISaY linlaliiadl jliay dlalaal) aaclaell Apnililalivsl e lay Alalaall arelaall 40l (4)(3)(2)
Lkl de sana

G52l (B.D) s ialidlid o(T) s2Sl) adll g gy 0 sl 4 gana u,ﬁb\’\’.\,ss T (B Ul i ahala (1) JS
(H&E:10X)(C.V) ¢Sl &, 5 (S) 4gasll

315l Al LA agag N Al LOAN A LA ) aila & gaa gl g3 <l JY) .\gS&wdgéuaﬁméhiA(Z) J8&
(H&E:40X) (V) <l gadl) (e 22 ) 9¢hs i sauaa (DILN)

106



Journal of College of Education for pure sciences(JCEPS)

Web Site: http://jceps.utqg.edu.iq/ Email: jceps@eps.utq.edu.iq

Volume 8, Number 1, March 2018

LAY 7L ) (cquagmat&fu%uc:'axl?wgw\ .\,\s@usgéuaﬁwéhh(})ds&
(H&E:100X) (AD 425 LAY 45 51 (aany 4y 63 (2 ) ganda g sy (2l ) 0uS 3 92 9 aa (TIN)AslgY)

AN \\:..-\j 0
N ' %

: S ‘)\‘N\
;:‘ £ 5

LA L)y (CO)g 3o GUEIRI 55(V) Sl LAY (20 guuda gy ol ) S e (B (2 piesa hia(4) J
(H&E:40X) (Di. N3 sl 46l LA sl g (KU RS LA s b)) aa (IN)AlelY)

LS

LA s oo AalgiWILDAIALID ) o(Nee) Jasess A5 Ala Sigin fria gy il ) 38 gransd (A 2t (5) 084
(H&E:40X) (AT.N s A WA 435 ) gaa ga (DLN) 515 435 430

107



8 (53 Anala Al o glall il 2 Alae

Website: http://jceps.utq.edu.iq/ Email: jceps@eps.utq.edu.iq

2018 1 ¢ 1 3] (g laal)

LA ) ggud aa (Hyt) Aot LAY G g (B) Aasey i35 S Eigaa g gy il JY) S g B (2 iia(6) JS4
(H&E:100X)(AT) A WA 4350 5 gali JA8LEYL (DILN) 8153l 4l

230 94 9(TN) Anlgily) LYY 7 LES ) (CO)s 3ol sle o) (i) geda gy il JY) A ol (B (o pliasa ahaa(7) JS&
(H&E:40X) (V)< s2dll 5a 338 s(H) o (S35 ga(DLN) 81501 4 4pall LYAY) (e

Discussion: &&élial)

e GV clar Y1 83 a3 Y Liver Function Sl Cillia s a8 Fegall i i 5all (e 1S il 31 2l o 3y
s gl ) llia ()l lal) Al jall 25 A Cilia gile ¢ 5a (A5 (Thapaand Corwin.,2008 ) 2SIl e
Noraniet Tl ae (385 138 5 Gannlaliial) sl Saa¥) (5 lny Alabaal) uslaall Andall g jall vie GOTa Y
ooai el )Y el ey sal 2011);Khanet al,2011;Bhanuet al,2011;Pnale et al,2012  Abbas et al,2013
(o) (oSl agall das dae O Apde V) (3 a8 5 2SI LISl juial a5 sel) (5 sl () o 530 sl (e ey 33V 338
el ol GPT a3 4wl Wl ¢(Naik and Panda,2007 ) b 5SS giel) Ol jliny 3 jasall 3 all ) gdall 4 jlad (2)
3 e (plSueY st abtial) 5 ey Alebacall aalonall o 331 Fulled 5 ginse &y sine ol S (51 Al A ol il

108



Journal of College of Education for pure sciences(JCEPS)
Web Site: http://jceps.utqg.edu.iq/ Email: jceps@eps.utq.edu.iqg
Volume 8, Number 1, March 2018

A sl ) pall ol by judy 5 abbaset al,2013;Noraniet al,2011;Singhalet al,2011; Rashidet al ,2005 )
a3 Adlad el& ) ol (w(Coppo,2005;Dufour,et al,2001)3) e as B85 138 5 (0 yall 2SI JieY) (5 sia (50 J
A el 2SN yal jal e a4l GPT

Nie s Y Alladl g gina g1 llia (6 Aallall Al 2l 5 ¢ i iy ALK (gaeldl 5lins sl s 31 Audlad] ducalls Ll
Elyazjiet al,2012;Noraniet al,2011; ) @ 4 cilia 5ile e (365 138 silaliiall dlaleal) paslaall 4a3lall & ol
5 an s OIS eV Cnnall (528wl At Aaie W1 A3 3 <)y g iY) 138 e (EL-Tawil,2001

28 Sl Al aalaall Lusilllal(Fiiskovic and Signal,1997) 3l siall da jall £y dag (gausUll sgall
(Alubaidiet al,2013;Abbaset al,2013,Dinevet gl ge GEY 138 5 o 3V Aallad (5 giuse (B (5 sina (alidil & ekl
psandlSI iy sive 1855l Y judy Lay 55 (Rashid ;2005 ) gl ae 4adie Adladl 4 all 2l el (s 8 al,2005)
(Dufour, et al,2001) a3V Adladl 488 ja Jal go yiial Al ) sduadll g &li ) (5 paic & ali )

08 B A ) 5 A il i 6 g 56 Bl i 51 i) Aagee A5 Joaall b Le 3O iy 0
o G 3 5 Cpenlaliial) $3lS0aW) (5 jlias Alalaall paalaall Apnilly JSH 045 550l O glne (B (5 510 alidil cllia
o=ladil e cumdd Al Elyazjlet al,2012(Kashif,et al,2009;Algasoumi,et al2013) ¢ sialll 4l Jea sila
Slalanl Ly (e b 5SS sina) Gilabias 4l Lal Ay (35 ) Bala3 (3 e () e sl 5ol G slusal (5 5ine
) ) samlastuaiinl ALulall Al 1 25kl 86l 8 ) (50S) e sme gl Hll 8an sl aa Ledalis )} A (e (g g oull (3ala
) 25 (sl 5 s sSOUS eVl Haall 3 all ) saalla jdall W) () (RliasY) @y 2 gay Ly g Al s e iy

A il e e (B sl 138 5 (pne¥) A gamal AL ilag 331 Allab 3 ol a5 5 5101 mY) Al e

Noraniet A Jeasile g (gl Sl giase (B AQllal) Al jall &5 (3455 o] (s 8 (Badaryet al,2000)zl
L SIS G5l S5 b s sime pli ) e Camis J315a1,201 1;Khanet al,2011)

& ix Alalrall aalanall (e sal¥) 58 55 Ol slne G A sine (958 Al yall 028 (8 Ll Jua sl o5 ) lial] Jas o
Badaryet al,2000Kashif et al,2009;Khan ) @ ae i Y1 5 3 il de gane ae 43 )la Cpolaliiall gl Y
O el judy ey )y Adebiadl g alls dadladl g jall die (e sl G slusal (5 sina (alisil @ ekl Al (et al ,2011;
(= (Fimbs and Pallister 1999) 4l Jiasile ae 380 jpudillia 5 (e Jall JSeW) (5 siie 53 ol 2801 juall
OS5 ol saladl e Y & YIA(;ALA‘ Ao yall 2SH il yal (e 0 silag Cpdll i yall (s (yi g sl 128 &l e |
Ol 13 a8 Adle 3ol Jliay 28l ()5S (e Dl i sala o ) sy S e 5V

ol e Abia Apempd 2 A0 3ay 3) (2l Cailda g il gad 5 S A s adl 13 Jeaall & G g oaladl 3S 5 o o
gl b8 (e Al 3083 Balias (alliady ey 43 e Slzd(Marshall, 1992) hepatic jaundice Sl (8,
O Lo S 0 jgaallansiDl agall (5 olall calaall 4liay Hiixy 5 (Hanisen et al,2001 ) soadl 4imuS V) ) s3all

s ne (b A sina i a6 Al A3 kS A Cila i La o guia ds (Temm et al,2001) 538 Cilslias
Ceataliinll LSl g jall g (el €0edU Ao Liadll gyl e (5 gine gl iy Alebaall gaalacall el Cum (s ol
Al Jaa sl e sl A all =35 (345 &1 (s A (Abbas et al,2013; Khanet al,2011) &% ddelale go 85 138
A e AV aall 3 1 B2 31 838 (5 3a5 Laay 5 ¢ s lill iy sl (5 5120 (i) (e (EI-Magdoub et al,2012)
D aa A5 U Jladll agall &y ae Glycoproteins Sull i g ) 3las (a8 5 g 4 glall ade V) (a5 4 )

109



(53 nala -8 peall a slall A il IS Alae

Website: http://jceps.utq.edu.iq/ Email: jceps@eps.utq.edu.iq
2018)\3‘ (13l g .ﬁe.d‘

Oe 1Al Qa1 leaa oy Lae WIAD) ans 33 5 5 LT & gan ) (535 Lae s 5SS 5na WL Caniunall (g2l agall
a2 by S cp S g Yladall g 0l 8 o) jeall LAY Jlas 3L ) 5 (Cassim, 2007) Jakll s 1<) & Macrophage WA J&
A A ) Adaly aS lalawsl Sisaa Gl sty Loy ) ) pall L 320 (A Bilirubin cmsodd) (6 st (e 2 3 Allad 2 o ) socay

Al dall Al ol gl 3
A ye dma Ot Gaulaliiad) il ae¥ (5 )l Alabeall gaalaall ALSY dpmpuail) alaliall (5 jeaall anill 5 < jelil

<, aa i 385 (Abbas et al,2013 ; Khan et al,2011; Noraniet al,201 1Naik et al,2007) g g 3 134
Lipid 55 8 8ab 1 IR (e sl Apanall 58 Caaias 4y slaasl) ciladlall G I Sl LAY 8 D jall sl
ey 3B L ¢ Lgndie Y Ay A1) Al 5 WA & 53l yexi ) (Abdurraufet al., 2007) S el & peroxidation
Reactive oxygen (Al A€ GW1) 3 ) sdall a5 o eS¢ 20l LA b dca pall ol 3l oda 5ok
Sl ) juiall i Lae ¢ Sl LAY d s gl sl e liall pUaill ae Jalaii 4 el sl 24 species ROS
A LAY b i i) JNERY) Rasesa (5 5805 01y g ) 3 i) e Jelis 31 ¢ Aaliaal At b

Ol s Intracallularproten  4dall Jaly i sy ae 2yl 5SS 510aW) 5 2 ganall 5 4 sLiasSl Jal gall el Ll Y o)
Cullen ) duwdll Jaill iy e 5 580 IS (50 L3 30U A2 V) dee (8 Gl planal ) ey LSRN A 8 Aol 5l
58S ATPJ) o) g8 L 5 A0Sl jdudl) 5 (5 Sl Jladll dilee L s 3I(1,2005; Kaloyanides, 1992
JI 5l @l jlaal &gaa ) sagban (psmlin — as0d puall ) ldias Joe J3 Ul 5 AU Gl glie il ) (ga 58
Ll e 138 g Aaaliie e b jaa g b ynS Gl sad Augy LAY JAb clall pand ) (g2 Lae S ¥ Jaill ) &

e dary Jaall ld (g geall A Al dily W (Kumar 2007;Wilfred, 1998 ) <l sadll ) e 5 4paSl LA

3 40 (Robbins and Kumar,1987 ) dae ¥ Jala pall Glad) 8 &l puas ) g dla Gl &gas

( Mir, 2008, Al &S ILSAIYSA elluboiSUllan ldb flisac 2 5 gl auiVaniiy sealliy jailliscaills gay
(Rawi,2007

Reticuluo- ) 4dalall A8l cliae ¥ 2aia gl o liall Jleall §ad s (i) Jelill Lalias () oS3 081 LA Cali )
Sl ae U L e 5 AaY) i g () Alaall LA 5 33 ) LAY Cliail W 535 055 134 5 (endothelium
IL-18 5 IL-125TNF-a0 5 IL-6 5 IL-1P Jie dasla Jadls 5 o2 (5 jal Lodaie LA 5 Gl aill A1 5V Rl oy 330 e
Ao 5l 40 o8l 3oy 3y sauaal) 4y geall dae gV a5 (S 0o Sl (Paul, 1999 ) gawdll ) puall Jseas 8 aa b Al
A LA ) 5y zrans Agildad) LAY (g 285 ) Desmosome  ddayl 1) culapal) olaidl Aas o) <y slasSll sl Alail
=dile 138 5 (Cotrane,1999) ki g1 LAy cldlosall 804 ) v (5 g0l gle gl = JA ) Ly o 2ail gLyl
(ol Aaiiaslh seall jpgaillisis A IR A5 (55 L) ¢ Al LAY e daell ~ LS )
(Macsween and Whaley — Alaltlapaltile 531 5 mius (o) (oS g¥ldialidl (535000 5 (s2SI00 HAld Al easl o)
S dlalvie dagae A0S Llaciasl La80 UDIAN AL (5 oy o)) Sy 8 sill Al (K3 UDIAN (e 220 ) 5eda 0 1, 1992)

A e B LA, LA o3 Jagindl (g slall aludi¥) jedad lgadaad o) 4l LBAD) lgil) die 5 dia Ja gl Bala il
.(Ramaiahet al,2004) 43k sl 2S0 cla) e ASH ja6ll 5 Adadlal)

110



Journal of College of Education for pure sciences(JCEPS)

Web Site: http://jceps.utqg.edu.iq/ Email: jceps@eps.utq.edu.iqg
Volume 8, Number 1, March 2018

References:

Abbas,T.Mohammed, H.; Mohammed M.; Al-Kadhi N. and Al-Kadhi, N. A. (2013). Effect of
garlic oil on gentamicin induced hepatorenaltoxicity in rats. J. of KerbalaUniversity , Vol. 11 No.2
Scientific,Pp:109-110 .

Allen,E,S.(2002). The liver anatomy,physiology, disease and treatment. Human Anatomy and
Physiology,Northeastern University.Pp:5

Alubaidy ,G. F.(2013).Study of the biochemical effect of gum Arabic in liver injury and blood
serum of mice induced by gentamicin .Bas.J.Vet.Res.Vol.12,No.1.Pp:243-251

Abdurrauf, Y.; Ahmet, A.; Atessahin, O.; Ali, C. and Mesut, A. (2007). Ellagic acid prevent
Cisplatin 10 mg kg-1 platin-Induced oxidative stress in liver and heart tissue of rats. Basic. Clin.
Pharmacol. Toxicol. (101).Pp:345-349.

Al- Rawi, M.M .(2007) Effect of Trifoliumsp. Flowers extracts on the

Status of Liver Histology of Streptozotocin-induced Diabetic Rats.Saudi J. Biol. Sci. 14 (1): 21-28.
Baker, A. A.; Majeed, I. A. and Ismail, D. K. (2009).The Safety Profile of Single Daily Dose of
Aminoglycosides in Comparison with Multiple Daily Dose. Iraqi J Pharm Sci, Vol.18 (1) Pp:21-23
Brown, S.A. andRiviere, J.E. (1991). Comparative pharmacokinetics of aminoglycoside antibiotics.
J Vet Pharmacol; 14.Pp: 1-35.

Bancroft,J.D.and Steven ,A.(2008).Theory and practices of histological technique.2"%ed.Churchill
Living stone.London.,Pp: 662

Bhanu P., and Singhal, M .( 2011) Comparative evaluation of the toxicity of Amikacin and
Cefepime on rat’s kidney and live International Journal of PharmTech Research Vol.3,( 4), Pp: 2149-
2154.

Badary,O.A.;Abdel-Naim , A.B.;AbdelWahab, M.H.;and Hamada, F.M. (2000). The
influence of thymoquinone on doxorubicin- induced hyperlipidemic nephropathy in rats.
Toxicology ; 143.Pp: 219-26.

Chambers, H. F. (2001). Goodman andGilman*s the pharmacological basis of therapeutics. In
Hardman, J. G., Limbird, L. E., and Gilman, A. G. (Eds.). The Aminoglycosides. New York, NY:
The Mcgraw-Hill companies. Pp:1219-1238.

Coppo, N. B; Coppo,J.A.;Barboza, N.N. and prado, w.s. (2005). Serum enzyamatic activities in
captive nor The astern-Argentina caymen(Crocodylia: Crocodyliclac). Rer. Vet.;16.Pp: 16-20.
Cassim, L. (2007). Melatonin and anticancer therapy : Interaction with 5-fluorouracil.PhD thesis,
Rhodes university, P:425.

Cullen, J. H. (2005) .Mechanistic Classification of Liver Injury.Toxicologic Pathology.33Pp

111



(53 nala -8 peall a slall A il IS Alae

Website: http://jceps.utq.edu.iq/ Email: jceps@eps.utq.edu.iq
2018)\.3‘ (13l g .ﬁe.d‘

Cotran, R. S.; Kumar, V. and Collins, T.(1999). Robbins pathologic bases of disease. (6"ed).
Philadelphia, Pennsylvania, USA.P.1425.

Dufour D. (2001): Evaluation of liver function and injury in clinical (Henry, J. editor). W. B.
Saunders Company. P:264.

Doumas, B.T.; Watson. W.A. and Biggs. H.G.(1971). Albumin standards and the measurement of
serum albumin with bromcresol green. Clin. Chem. Acta., 31.Pp: 87-96.

Doumas, B.T. and Biggs. H.G.(1972). Determination of serum albumin

(Standard methods of clinical chemistry). Acad. Press. N.Y. ,7.Pp: 175- 188.

Dinev,T. ; Kanakov, D. and Zapryanova.(2005).Investingations on some biochemical and
haematological parameters after topramycin and amikacin treatment in female goats. Trakia Journal
of Sciences, 3,( 5). Pp 14-16.

El-Massry, A.; Meredith ,T.A. ;Aguilar, H.E. (1996). Aminoglycoside levels in the rabbit vitreous
cavity after intravenous administration. Am J Ophthalmol . 122(5).Pp : 684-689

Elyazji,N.R.and Abdel-AzizI.(2013). Some Hematological and Physiological change associated
with Gentamicin and\or Novalginlngection in Rabbits. J.P.C.B.S. 3(1).Pp: 172-18]1.

El-Tawil, O. S. and Abdel - Rahman, M. S. (2001). The role of enzyme induction and inhibition
on cypermethrin hepatotoxicity. Pharmacol Res.; 44(1).Pp:33-40.

El-Magdoub A., Awidat, S.K. Draid, M., Elgerwi, A. and. EI-Mahmoudy, A. (2012). Effect of
Intramuscular Injection of Tobramycin on Some Biochemical Parameters in Blood of Sheep
International J. of Animal and Veterinary Advances 4(2).Pp: 130-134

Fleller,A.;Schuncke,M. and Schuncke,G.(2004).The Human body: AnIntrouduction to structure
and fuction.1¥ ed. Pp:423-428.

Fimbs R. and Pallister T. (1999): Clinical biochemistry.1st Butter worth heinemann, Oxford. Pp:
123 - 230.

Fjiskovic, N. and Signal, P.K. (1997). Lipid lowering: An important factor in
preventingadriamycin-induced heart failure. Am. J. Pathol. 150 (92).Pp: 727-734.

Guyton A. and Hall J.(1996): Textbook of medical physiology. 9"ed. , Saunders com. philadelphia.
Pp: 925.

Gornall, A.C.; Bardawill, C. J. and David, M. M.(1949). J. Biol. Chem.. 177.Pp: 751 .

Hall, J. and Adair, T. (1998): Physiology, philadelphia. New York, PP 53.

Hansen, T.W.R. (2001). Bilirubin production, breast-feeding and neonatal jaundice. ActaPaediatrica
90. Pp:716-723.

112



Journal of College of Education for pure sciences(JCEPS)
Web Site: http://jceps.utqg.edu.iq/ Email: jceps@eps.utq.edu.iqg
Volume 8, Number 1, March 2018

Jawetz , M. and Adelberg's . (1998). Antimicrobial chemotherapy in = Medical Microbiology.
Twenty First edition. P:147.

KanopskB,Warwar M.,(2007). Molecular Aspects of aminoglycosides nephrotoxicity.PostepyHig
Med Dosw 28,511-8.

Katzung and trevor's (2009).Pharmacology Examination and Board Review9th Edition, New York,
Mc.Graw.Hill.Pp: 311-314.

Kasper, D.L. Braunwald, E.( 2008).Principles of Internal Medicine.16th ed. New York;
Mc.Graw . Hill;Pp:789-805.

Klemens, J.J.; Meech, R.P.; Hughes, L.F.; Somani, S.; Campbell, K.C.M. (2003). Antioxidant
enzyme levels inversely Covary with hearing loss after amikacin treatment, J. Am. Acad. Audiol, ,14
(4).Pp: 134-142.

Kind, P. R. N. and King, E.J.(1954). Estimation of plasma phosphatase by determination
of hydrolysed phenol with amino- antipyrine .J. Clin. Path.,7.Pp: 322- 326.

Khan, M.Badar,l.andSiddiquah , A. (2011).Prevention of hepatorenal toxicity with Sonchusasper
in gentamicin treated rats. BMC Complementary and A lternative Medicine,11.Pp:113.

Kashif, S.M., M.Z. Khan, 1. Javed andA. Khan, (2009). Experimental and Toxicologic. Pathology,
61.Pp: 425-432.

Kumar,V.;Abbas,A.K.;Fausto,N.andMitchell, R.N.(2007).Robbins Basic Pathology.Sth ed.
SaundersElseevier. Pp:2,9,37,55,84,292,632-634.

KaloyanidesG.J.(1992). Drug-phospholipid interactions: role in aminoglycoside nephrotoxicity.
Informa health care,; 14.Pp: 351-357.

Lesniak, W., Pecoraro, V.L. and Schacht, J. (2005). Ternary complexes of gentamicin with iron
and lipids catalyze formation of reactive oxygen species. Chem. Res. Toxicol.; 18 (2).Pp: 356-364.
Lenzi, A.; Gandini, L.; Picardon, M.; Tramer, F.; Sandri, G. and Panfili,
E.(2000).Lipoperoxidation damage of spermatozoa polyunsaturated fatty acids (PUFA): Scavenger
mechanisms and possible scavenger therapics. Front. Bio. Sci., 5.Pp: 1-15.

Martinez-Salgado, C.; Lopez-Hernandez, F. J.;and Lopez-Novoa, J. M. (2007). Glomerular
nephrotoxicity of aminoglycosides. ToxicolApplPharmacol 223.Pp:86-98.

Mary J. Mycek., Richard A. Harvey., Pamela

C. Champe. (2000). Antianginal drugs from Lippincott's lllustrate  Reviews Pharmacology, 2™
Edition. Pp: 177, 187.

Magnet, S.; Blanchard, J.S. (2005). Molecular Insights into Aminoglycoside Action and
Resistance.Chem. Rev.,105, Pp:477—497.

113



(53 nala -8 peall a slall A il IS Alae

Website: http://jceps.utq.edu.iq/ Email: jceps@eps.utq.edu.iq
2018)\.3‘ (13l g .ﬁe.d‘

Mckiley,M.andO'louchlin , V. D. (2006) Human anatomy . McGraw Hill,Boston,New
York.Pp:625,816.

Marshall W. (1992): Illustrated textbook of clinical chemistry. 2™ ed. Gower medical publishing
London. New York. Pp 73 —95.

Mir, S.H.; Abdul-Baqui, Bhagat, R.C.; Darzi,M.M.and Abdul-Wahid,S.(2008). Biochemical and

Histomorphological Study of Streptozotocin-Induced Diabetes Mellitus in Rabbits .PakistanJ.Nut. ,7
(2).Pp: 359-364.

MacSween, R.N. and Whaley, K. (1992).Muir’s text book of pathology. 13"ed.ELBS with
Edward Arnold.

Nagai , J. Takano , M., (2004) . Molecular aspects of renal handling of aminoglycosides and
strategies for preventing the nephrotoxicity. Drug Metabpharmacokinet19,Pp:159-170.

Noorani, A. Gupta, K .Bhadada, K. and. Kale, M. K. (2011). Protective Effect of Methanolic Leaf
Extract ofCaesalpiniaBonduc (L.) on Gentamicin-Induced Hepatotoxicity and Nephrotoxicity in Rat
. 1JPT 10:Pp: 21-25

Naik S. R. and Panda ,V.S. (2007).Antioxidant and hepatoprotective effects of Ginkgo
bilobaphytosomes in carbon tetrachloride-induced liver injury in rodents. Liver Int;Pp: 27:393-9.
Pnale, L. P.R.; More, B.K. ; More, B.C.; Ghumare, S.B., Shender and Mote,C.S. (
2012).Protectiv effect of CaricaPapayal.Seedextrat in gentamicin induced hepatotoxicty and
nephrotoxicity in rats. Int J Pharm Bio Sci; 3(3): Pp: 508 — 515.

Paul, W. E. (1999). Fundamental Immunology, 4™ (Ed.) Lippincott-Raven Philadelpia.Pp:154-162.
Rang H .P.; Dale MM, Ritter JM, and Moore PK. (2003). Pharmacology. 5th ed. Bath, UK:
Churchill Livingstone.Pp:43-46.

Rybak LP, Whitworth CA. (2005) Ototoxicity: therapeutic opportunities, Drug Dis Today, 10 (19),
Pp: 1313-1321.

Robbins,S.L.andKumar,V.(1987). Basic pathology.4"ed.W.B.Sunderscompany.Philadelphia,
London.,Pp:29,31,50-53.

Reitman and Frankel. (1957). A colorimetric method for the determination of serum glutamic
oxaloacetic and glutamic pyruvic transaminases. Am. J. Clin. Patho. 28.Pp: 56 — 59.

Rashid, F. M.; Kaleem, S. and Bano, B. (2005). Comparative effect of olive oil and fish oil
supplementation in combating gentamicin induced nephrotoxicity in rats. Indian J. of Clinical

Biochem., 20 (1). Pp:109-114.

114



Journal of College of Education for pure sciences(JCEPS)
Web Site: http://jceps.utqg.edu.iq/ Email: jceps@eps.utq.edu.iqg
Volume 8, Number 1, March 2018

Ramaiah,S.K.; Rachel ,M.andApte,U.M.(2004). Hepatocyte Proliferation is the Possible
Mechanism for the Transient Decrease in Liver(118) Injur During Steatosis Stage of Alcoholic Liver
Disease.ToxicologicPathol.. 32( 5).Pp: 567-576

Sandhu, J.S.; Sehgal, A. ; Gupta, O. Singh, A. (2007). Aminoglycoside Nephrotoxicity Revisited.
JIACM,; 8(4). Pp : 331-333.

Sikka, S.C.(2004). Role of oxidative stress and antioxidants in andrology and assisted reproductive
technology. J. Andro., 25.Pp: 5-18.

Stine,K.E. and Brown,T.M.(2006).Princi; 18 Toxology.2"ed. Taylor and Francis,Pp:219-245.
Snell R. (2000). Clinical anatomy for medical students. 6™ ed. Awolters Kluwer Company. London.
Pp: 223-225.

Singhal, M. andPrajapati,B.( 2011).In vivo evaluation of aminoglycoside induced nephrotoxicity
and hepatotoxicity in albino rats Pharmacologyonline .,2: Pp:451-457 .

Taylor D. (1998) . Biological science 2™ ed. Oxford university press, New York. PP.665.

Tietz, N.W.(1999). Textbook of Clinical Chemistry , 3m ed., C.A. Burtis, E.R., Ashwood, W.B.
Saunders Co., Pp.482-485.

Thapa , B.R. and Walia,A. (2007). Liver function tese and their ineterpretation.IndianJornal of
Pediatrics.,(74)Pp:663-671.

Temme, E.H.; Zhang, J.; Schouten, E.G.; Kesteloot, H. (2001).Serum bilirubin and 10-year
mortality risk in a Belgian population.Cancer Causes Control, 12.Pp: 887—894.

Watson, R. (2002). Anatomy and physiology for nurses 11th ed .Bailiere

Tindall. London.Pp:303,305.

Wilfred, L.; Saraha, M. and Jerrold, S. (1998). Levime: Graded ATP depletion can cause necrosis
or apoptosis of cultured mouse proximal tubular cells. Am J physical renal physiol, 274 .Pp: 315-327.
Vladimirov ,Y. (2004) . Biochemistry . 69 (1) Pp : 57.

115



