J)l b — IO}_Lc olLSuuls ad=so

YYY JIPYA wl=io AV 5wl P 9 0 )lalds T:.Q;.))'l,g ©)93

RbI g (S 3L Iged Yhlown YO SleS yuolic 9 gasldwnST o yiwl
2 ilol uizto piS 3 £ agi e L' S8l 031 i pulac pi5S [ 3o dazxo s S o ddio oliy e LSy
A okir by 2153 Y olg pbog sgutiopsol ¥ iawwg 3 aukys pogs TS

Ol Jas ol (Jed ol Sy o she oSl (oS 3 0a%ikils @yly pole 05,8 o0
Ol il Jaed )l Kb sy o sle olSitils (S 3y 0aKbls gy psle 09,5 Jyslinl 1 shus 0diuyss "
E-mail: m.mazani@arums.ac.ir
S 3 I°3J': oLl (S jy 038kl gl f,l.c 095 o ¢ Jeal Kb s ro,lc LV AP S PN o1 KNP R PREIPTL 351 RN L ¥
WSS jg 038l (Sals 09,8 Jbstul” Ja)l GSib 5y pole bl (SSb jy 0aSisls @by pole 09,5 Hlsbuwl ° )l
Ol oy o s S5 jo [a}l.c olSisls (9l (63 38 wiliis=s 35y sonth gay sl k).ul.i.a'i;)lfv Joaol Kb 5 [a}l.c olfisls
Ol sl a3l S 3y e sle olSiils (S 33 0K (535155 Lo o (53 5) 52 345 09,5 iy sliasl

o.\g.(._;

(BN SRR WL L'.)—-‘-I Ol dasy el L_s).db.),.o.ﬁ wblew VS 54.\|Ju.uf| L}u).'i.m| U398 MLl ufl; .-\.N,.w J&Q,QAM)
Bl (50 (SRLS jug b ged Yhlew VS (e 5 G (e p3lEso ‘,.ﬁsl_\.g,mfl ol

Ol plow JLeS 90 ity 4 03l dAzal o (LS jue 5 b g0 op 7+ S3alb -3 90 aslloe S > :)LYL’:),)
J=Ls s sl yiehl .asauh asllos \YAY -\ YAA ladls G e 5 puia pdos Jl Siales Pl 355 7+ s Jual Glese
wlled 5 Olagws T BT b wad 3B ST 53 U elle (e 1550 (el T b 59 2 )9l sl S (9 338 w53
)|)3| [D)J Dl oslasiwl l;d.:ol; G:Lu 33U LS)KO)IJJI og)f 9 )2 )IMI)J uy.ul.:y.lf})bwé Ml).:}w L_SLQ[ou)JT
AJLm)mowuiw;bum&sbau}m)uuim&~_u).103~_\3)f)|)3°.m))4))ydu}a)T}SPSS \7 LS)LoT
b 03 3 8

O & Hlew oj)f).)LDL-C sHDL-C sL).LQ}AJT ‘IOU QB9 2 3l (53 (J9 S (o B (59 wliee 1D 8L
09 03 SUsS SS9 oslisls 5 JBgeund duwSToum Slae BT called 350 38lb 0,5 JI jieS GIlSine
wmablas el Gize wslas 05,5 93 ) RERV) BPRY uslle 9 e

I Nvarmy| U_uT k5LQr:u).:T ealled il 33l ( S0bS e 6 b 9o plew V3 A5 33 50 YU axllowe ¢yl 6)3 AXIG
..\oé)f [SEN-Y P79 ul)Lo.u u.vl PANCE Y .)3.1.4:: uuzo.%-.wl [ }.Ul.\.»»f' uu).u.ul RERV; éJLO

690 t98l3wnST o il HlagusT g U).ul.\}lf ) goumn > J.A.wfb.»}m SYUFRYVN-) 163w Wlels

/DY sgbpedy  4/1/1A el

olers o= 9 als (pluw)lb o plboMine sSlass Ao dio

23 5 Ol 03 Gloaiul 38 Dol Sullodsen Lo »AT ads 0 s )low 9 59—l (o 5 S )ow

I Jols pao 9 5 o 0l jao 5 39052 YL I 03 o 9—ac ol Mo jI ((ESRD) (5 ouls

Ja o s o35 anss Job s Lasilen o V] diiws ol
V] ol il 33l

'IEnd-Stage Renal Disease
13205 el o) JSb 4 allie (gl 4y Laka)
Alipanahmogadam R, Mazani M, Naghizadeh Baghi A, Nemati A, Amani M, Bashardoost B, Vatankhah AM,

Bohlooli SH. Oxidative Stress and Trace Elements in Patients with Non-Diabetic Hemodialysis. J Ardabil Univ
Med Sci. 2011; 11(3): 228-237 . (Full text in persain) A\


www.SID.ir

rra Ql)l&o.m;[om oliy Sle Loy

©3S 3 wS T el S Ly a Llie sh—
03— 03 GilaawsT ST glss Oy V)
2 SLo el Jolis a5 2l o3l 35 a9
C ool (039Sl E ueling ol 5ou 5T
et e 33T LB wmilfo 5 Q @515 5
5 ("SOD) Jb ga> Su—wsST 50 Lty 5T
[V€] siislbse (FGPX) SlawsT s 0 ouils oS
Sl )3 i S0 Silaws| S uT plys
[V 0] cmunl oauis 031y s T  sleesib g
S (plaobon adon Jl solS slasilew
J—ie 590 p—udsalio 9T WL a3 a§
wIMALAS sl osls yluis wlelloos .33 5
Al lgel polic pud alio 4y b o
Slg—o )3 Saopsl Uolop V3 5 a5 5 5)LS
639) o p—w 23l B0 9 3> FPACAE S
Ol—as 03 5 S osl Yl —ep o3 L _le
A )8 Lo J)—iiS 09,5 )l p—ieS (5 illad 500
0393 =0 )3 J8laa L 50353 Jlo 5 pal o
LV A5-Y] sblbse Jlo s

JS e Lol 359 o5 jullus a8 Shlow o-in
o galiie aian ) )3 VMBI JLa s 301 (S 5ulS
[PY] diiwd leS juolic

SLa LKl JuSis (0T 5 (o 3islo 53130
O ol b 9 03,5 LS 1y o 3awsT ST
S Ul g 3ljs 9 £9 )b VS oue
wels— ,— u,\_m.u;b.»T 2=l bl 9 .2l
Il 3slgs e 9035 us 9 T wilyds Kty
ST sladlosl) JuSis ol j—so G—ipb y—
o old soesls pial— F ) i sl
[10] aubl axbls silagusT 6T

Jolss pae Ly aS el T Sl S Lo o)
bS53 9 ilaa—wsT —uT Lo umsllo (o
39239 55 Yhlow VS oab 3 g3 Ylawws

*ISuperoxide Dismutase
*IGlutathion Peroxidase

Golap )3l )3 Ld yun 5 F po yl buas L piis
- olow Sl il 589 52 - 8
o=l J-e Sl el odmmn olhlew ol 03 585 ¢
Lo o8l ) YL £ 9uid d YlgS 5 el
o )Ll yhlonr =l V> B9 e - —8 S)l-on
Sislgs oo La)eis s ) oyl Sl (55 50 .3 ,F
S 9 an bl Jo S wly 5T Sloml jlawaine )y
L sl (yo 30 sl ow 0aib o3ls plis a§
o il 31 5055 bl i)l j9 3wl 3T
L) o1 ) ¢y ) ol Sl S suilag ST
by Y aial 4§ el j9 3 S uwly 55T Hlawdino )
o9 e — S oleaw 33l 9 slaml Vs (s3ulS
u»).i._ml C)._;.I)._:L_i.; S)ls 6}——4:15 ubl—ow VS
Slr— 3oan Vo Sy ply—ic Ay guslag ST
LEXANT el 535 3w Silops wlbade

b 53 ) (st guslauwST o piwl ZMaol
S o el 9 [B] s car 095 juw
03 S T LS 53 3L) ades 8l )3 4
T glss Sl uwillo LS paclos
S )3 .3 9 5o Sloml LigT Wd3a ) il
Ss5 Y32 VS b sty A ilgi s suilagus
ol au ST (o piawl SLool ab Jlsd Lol 355
D9 M wly 53T 5 (585 pe T Sl 4y HaL3
[78] ol

SLlads— 9o guslagwST o 5wl )g—ida )
ol 5 39 o ST sl ay ' LDL-C
345 9 £ 9 )b el oabh 3y wST sladsUge
Gl 3T 3y it (B9 e Dl sWoss)
[ANT 355450 S9 Ml 5T 5

03— Y il slaa_as )y salo) dals i
5} Ls).;_.ll.__p”ra wbl—ow > }4.3|Jql_.wf| L)»)J'_.u.ﬂ
I o5 lo—iss b T 5 [11.4] assles 5 3wk
go—be S las 900 Ylan VS piee NS0
LIYAY] asl osgas

''Low Density Lipoprotein-Cholestrol


www.SID.ir

WA wb P s o loud .[o.tbé)b ©)93

Joaol Kb 5 IO,J.C ollsuls ad=e VY-

Spdl 9 3oy by Hublas 5 Y390 S LS asllbo
agllos Jl ghlew 5 U is 09,5 93 0 )3 by
e 4 )b P-Y Glaiss ghlep soles .a5auh B3
5l gea 5ok slie Jl oslil b el Jla
wlazuie GRE S VS Jl A Ssadbse
09,5 23 3ullsges Sl Jub) Ll wlls ) abgy re
Gg0s Jl w ow ¥ d9aa ok 5w (Vblew
GO Siglsilen sla)ssl Guss sln eb uss
S o o ¥ el 093 123358 Jls )l olSigle )T
GPX s SOD g_SLQ[A.J.)'JT wulles (5 5ol
Pl vle) B s ilwlaa wwed jeyd sladsls
A b (IS ST Silw aa s -A- s ui;.g_Lo)'T
Sl o oab a8 vod Glule Joay il JI
o wlale g 5ol 5 (aleowis o linle 3T
Sowlsa GilagusT BT el cud)ls 5 jue w530
vy -A s Ginle)T plmil plo) B s 33,8
b (5l S5 ke

Cell Counter oiws Jl oslaiwl L CBC jiule )T
G S0l b el Sysmex K1000 Jsw
A s Jbs e Jolh plbesbsn o pusie
odlaiwl b L).LA}JJT ‘[ols B9 3 03l (s S (wod
ok & 5 Shals S)lastiwl u_m@;._x_Lo)'T slaeus )l
Jae D95u6T ol olfius Louwss (5 ke s3989 )il
»3lie 5y 0183l .2 plsl Abbott Alcyon 300
TEAC Gbs) owll p ey el olagusT Lol
TEAC Gbs) ol oaub plil (RANDOX =)
3 sulawwsT 55T b FaiiS )le (ywbol
ABTS (s, ol 0> ol 'ABTS yssls Josl)
ABTS you5 sdgs e HaOr 5 jlawwsTyy b
wda LI18a) juw - T Dl Sy 5 oad aysSl
ssb & & Ssbse g5 (el 7ev g
ol (5 a8 015l Jolb (5 e 98 5 xiSunel

el oslaiwl b GPX oy T wllsd 5 paS ol
ob9) sl . 5 PSSl Randox «.s” b Ransel

'12, 2 -Azino-di-[3-ethylbenzthiazoline sulphonate]

o il Gl -8l )y (ss s =io 6Lm[o_umlia Sls
Jla s adiwe J—as ghlow ol s guslagwsl
5 3L g el 4 Olse LT e e
o lbl phlow =l 0> G55 YL v Vs
ow il inl 8l sei_we LT a5 5, §

[PENE] 23S o suslagus]
oSl ool pls (g ptouen Il (550 mbs Solon
IS Loy o s bl oo suslau ST o xiwl
L ol p—ad sl ym piml 455 Jols il 581
>3 SOD 5 GPX k5L.‘z,[‘>.g,)'._sT aags Jold Lhals
L ol (o jo jullod g0 s Sl plles
S pSloe JMiAl 9 guslas—wST (po il 393—is5
Sil—s yhl—ew )3 SOD 3 GPX g_Sl—Qr:.g)'—-')T
5 59 Sy p3T a0 Wil Sy Sllad god oo
oblew =l V> 585 e - 8 olow b )by
I 59 a9 p5T asiol 4 an 95 Ly . 3ubso Ginl 31
5 o9 e -8 Lo lon Je (o p—ieie
[YO] ol s 3ullas g0t Gllow )3 ya0 55 5
4 by o VMB35 )5 ,—Bs )3 Lo s
S e 9530 ©Jr9— plaeS Holic e salio
o) 15z oyl JlLe o ESRD yhlen
V4= 5 590 o p3lEe 5 gl sa ST il
L LS ol Golos pmae s ullos gt wblow 0
ool sl VS S Jole aS by B3
L) gusla ST oyl 359 Sl e gl

rn.uLn.\ k_,.J\.n.\))._» (_)|)Ln.5._x L)JI PA)

PLNS Y
SWWAN Sladle b saali-s) g0 asllbe S S
asabio Sk jue G lbaged Jlow 7+ AYAY
5 Jua)l Glegr plwlen julbs g0 Gz 4y osiss
asllos o 5 Guin ki Jl Sidles el 353 5
obe ailoyze Jud Jl S3Mal wlbaale S5
xS b 331 1 el asbeglo) 3al 5 wledbl
O S99 bbb )l adh wule) Guaxd S oddiS


www.SID.ir

Y\ Ql)l&mm;[o_u‘u oliy Sle Loy

> 03ls Jul=xi 9 &y )i

plos plmil e V7 asuws SPSS izl o5
Sh=il wpgo a4 osls aub oslaiwl wluwlxe
OR SMal aslesd osly plis (Sile £ lse
ST oo Jl oslaiwl b osub asllae slaoy ¥
O G jusie o Slly Glimiae wua O g pn
S 5buo .))l}o oles VS Bl Sise Cz_lo.m b 03
wmawl 03l (B 8 - /-0 Jl iS55 b

o axsl

Vblow 09,5 5 J S 09,5 S, 905 wlosine

sl oaubs 03TV Jsaa s

Jolib Gho) ol pulasl b el ailly 5 'S
2> 9 GPX [o._g).')T b ©euliol o guwlaguws]
buwgs oo dumST yssbisls lal o als 4o
501l 9 (NADPH) LS 93) o 9uls S rn,!).')T
Dbl piegilh YE- Zoo Job 0> o9 w3
obso 3l (MDA) 35307 65 wslle (oo pu malie
HPLC olKiws Jl oslawl b 5 wlkes s karatas

[P7] s s 50 jlasl Jasco Jaw
o VD oo o g w110 ks il V3
9 03,5 a8Lal pYgo +/\ duml Samuwlg I (55 w
Aol jbie ol ow ow /Y Jlade oT o)
a8 O waw 4 Dt 9 VS uw ra.uSu,o

Aade & (290 @lo Jl puw paleise Jgad piils

Axlloo 390 3l og90s S S5 3a9 \J9>

p (n=60) slow 05,5 (n=60) J, i85 05,5 L puio
NS dF/ - YE\F/AY ES/ESEND/VN (Jlw)eymo
NS YyY/¥A (3 po/ )i
p=0.001 FE/7 £1D/V) Y5/09£ \P/AY (P sh8)wJs
p=0.001 YY/FYEE/SY YY/YOLE/YE 0 0355 Laalis (Kg/m?) (BMI)
p=0.001 A /EdEA/AQ YY/¥YES/9A Ssmwbs osa slis(mmHg)
p=0.001 VED/\FEVE/YA \Y./q- £4/A st goa Les (mmHg)

NS IS (Hro il puds e

2R3t L Giolas puis 9 g )8 Jlos)S 98
- iso ) ooy Jlan 318l )3 BMI 5 o)y aublas
93 L el 3L b 09 5l e 51>
Sl g0 phlow V3 S gl 5 S g
2348 5)shilad 2 il e @l Sl I i
WA I8 (59 (5o puw wndble ol ool ¥ Jsaa
(09T ol (S 9 pmy e pittlS (5 )5 U9 pinlS
SIS ize sk Jlaw 318l )3 LDL-C s ‘HDL-C
5 005l o pw o ale o il se @l LS| yiaS
s S8 iy (6 540b3 508 ololow 23 sl S
09)5 53 0> MDA 5 e 5o o il il 50
s SOD 6Lmrng)sT ulled Lnublas )l Sise wgles
Sl g0 wblew V3 Ud jw 8 sladsls GPX

*IHigh Density Lipoprotein-cholestrol

S 50 520 35 HPLC olSuns &y yiuds 55 \ -
(SOD) Jbsomss SumST oo wllad (5 uSo sl
S o 938 9 piSpnl b)) Il oslaiwl b jo )8 slad sl
o plosl (RANDOX xS s RANSOD )
Osmligamss g GiulesT ool Gulwl el
T w5302 s HoOs 4 0T Joss 5 O] Jiosly

=wISOD
I oslainl b e 9590 (o wdale (5 501l
=)o Spectra AA YY - Jaw Seil ods olfiws
0I5 pans Jl s ("BMI) ys 0355 (ol s 8

JEFOH FLVN REINTRY (m2) 38 y9d=o y Kg)

'IPaglia & Valentine
?IMalondialdehyd
*IBody Mass Indexe


www.SID.ir

WA wb P s o loud ‘[o.tbé)b ©)93

Joaol Kb 5 IO,J.C olliuls ad=o YYY

Sasio T el sauls s sl (llows
OB 2 eulawST sl Sl Giwlel I Sk

] RENELSVE SN TP APN I SU [ gt v
I picii 53803 500 Olow VS e i il agus]
(Y J933) 2uiblse @l S8l

Ao 390 Sl )3 L judie Yo Bl yxily Sle .Y g

P (n=60) loy 03,5 (n=60) J,u8 05,5 L piie
P=0.001 VA-/\YEEV/YA YAF/FALEN/EY Jo puuls (mg/dl)
P=0.016 VED/EVEFY/AN 141/ 1 TE/40 3o pulf 5 55 (mg/dl)
P=0.005 VVS/VOEE - /YY VWE/QVERY/Y (mg/dl)LDL-C
P=0.011 Y&/ AENY /Y FAVINESYILI (mg/d)HDL-C
P=0.001 YE/EVEVY/D) AV/¥PEVV/DE wsaais(mg/dl)
P=0.001 E/NE£-/YE N\ /Y oresdlT (g/dl)
P=0.001 /00t /EY MYAE/Y G o9, (g/d])
NS VSV /EAEYE/AD V59/DAEYE/EE owe (ug/dl)
P=0.001 \-Y/OVEYS/ D VWAV FEVV/EN s (ng/dl)
NS V/ P /YA V£ /Y (nmol/ml)MDA
P=0.001 VEQ/VFEVE/ND YY/FYEA/ -V o3l (mg/dl)
P=0.001 /M- /YA - /A0 /T oS (mg/dl)
P=0.032 VAVS/DALFYS/FY R GVAYES TS b samys Sausl s (U/gHb)
P=0.001 EMAYEIY/EN PY/FVEE/AY sy usstsls (U/gHD)
P=0.001 VADE-/1A /AL /\Y BT el b »b5 (mmol/L)

ol

NS IS (Hro il puds e

[PVP0] wsl ohlow ol
@ Mo oblen )3 a5 il oals plis wli)l;s
o8l 5laanST o il (S9ulS ool b
O B3t )99 b o3l Sla pumds 9 5o
busgs L Juds 595 v Jled (ol adon Jl dige)
sy ool Wds saw Julbdges  sliv
Slr sl o3 Al o 5 ol Y e «Sxosl
JTexsl Obsy  sulawuST upiwl Ssas w)»
OH’, Hy05, ) 33T ladiosly sslie 5 801l
ol oBsS Sl racaes Juls & sl (. 9 O
ofee Wl s Sojlail SSuss pbs Jl dadsSse
eYgiamo G S0l O o siie ol palis s
a5 i85 ubbse LUsTse ol wawl JI Juols
adde SilagusT SuT glos PRI T sladlosly
S5 Seibize Lo shws ¢ euwlagusT wxcly s

EFC

GPX 5 SOD oy sT wllsd juls asllos s
aBl il 3l SIS Sine g0 & jwd slad gl
G Gk Jlsiie & MDA o pun 0ljse 5 sl
Ol 33l bl ges IS gine &5 wuwl Al il sl
03 w5 sladoulS GPX 5 SOD slaes »T walles
o) s Gbd wlellbe A 0 Gilbe o asllos
olis Yhled 5 Uk Sowe alshy  Subb e
SOD wulles s ulbsgady phlow 3 a5 Aslosls
LYV-YA] sslise Gl 38l s p3 Slad a8

sl len 4 Mul YL Hba shls Siepsl ylen
s SIMAL dise) pl VS 5 s B e -8
o8l il 2345 Sl b dae) wobs
R EH RN PR oulaguST o il 5 03903 Io.al).é
ol 03 GBope —ls laslen 5 s pSwls 5T


www.SID.ir

ryy Ql)l&o.m;[om oliy Sle Loy

Sbse Gl MDA o zobuws ubles ol
[¥1.¥0]

Solen Gbol He Jl 56 by afil & axgs b
oblen Baa bl [V] sibbse ol (oo
okals e Sl % lgsae ol asllos I il
& s w03 MDA e Zsbus
[¥- X0 ] aibl s alie wilsdlos

B3a LT o Sobs 338l aF w1 s
GPX s SOD 6'.%'0.3)'.3T olled Glhise slosuis
oo MDA olise 5 aisl (hals’ je 8 slad 8
Lo ) 2 03 Uon 53 8 b Sl sl a8l yinl 33l
Sk ged pbhlen 9 Wlie wlalloo SMA
a5 )l Jlosal el polis sl 438,55 )90 (po o
S BT wulles 5dbsges lanl Jabwe 3
L s Mbise G9! je 3 sladsals GPX 5 SOD
Olse wblow cpl )3 sslowuST (wyiml Seas
busgs ST sladsh) i wle & e MDA
[FPYANA] 3o GRS dam T ol

GPX 5 SOD (sl o 3T woallsd o p2 yosd 23
MDA @l puss silgszes RUds & je 8 sladsls
S LT LS )3 Suwb 5 A8 Cawoss )
5 suslawnST (o yial 03T sl Jolge Sislo (5,55
L asllon )3 .35 08 D3 Sw) e S)ge jw o
adly i3l s o GlapusT BT el =) )b
5 GPX (slaoy 35T alled (yinl 331 b Galloo aS
S 2 b Gille i 5 303 sladsds SOD
TS BMs s Sy Siblize Ao oyl VS o el
[YEXYE] abbise Sog0 ol 3 Ll asllos
03 e olagusT oiT ey PT odled il 381
dilgise [YYE] alie slagwirn 5 L asllas
o laansT ST el s b Gl 331 03uiS s 95
M lolys w0 03 &5 5)sky 3ubb Lo w0 )3
wllge a5 5 aibl LEal L 33T ol wlled Ol jue
aisl HRAL s o oS SoT el wd )b T
[PE] el

MDA .o smwlsuws] cpl odec wVgame
suslowusT il Giel3él ,Silis wisllae .ol e
23 MDA oy zsbw gimlpél oT Jwas s
ol Gwom > Ll sidbayges pblew
OlasusT 5T Slae T wullsd Sl sl
[PAFPANXD] aubl b5 s 5w

odled Glolél sy s (sadline Wl
Silbdges vblen V3 Ol BT Glaes 5T
ORIl S L) 2 G5 2 &S sk SIS 3929
Oblows ol 03 03 SLaJsulS SOD oy 53T llesd
wbles V3> &5 il oo o3ls YlLis Huized .l
308 SdsdlS GPX 05T =ulled 55l g0
I¥-¥] Sabise el

ol s YlawwsT uT 6[.Qrog_).3T ol & A g5 b
Loy iiT ol aalled Ginlsl b LT sladsl
ks DT sl slagpals 3950 sl
il GRS @ s VS s MDA

oblap 3 aF el osls glis b yuized
onl 38l e s slad sl GPX s S b
[¥-] ssbse

2 b aslloe )3 MDA o calalé Ginl 33l pae
O3l 38350 lis 5wl S slaamsl sYa
Zokus il 331 1 ololess ol 03 Loy 3T (il enallesd
LT 0o slagusT Gojiwl 3535 b MDA e s
ool Swose phi [V XA] cuwl 03905 6 a8 sl
as)sby bl asllbe 3yse Sl 4y by re azus
—oduh Bda dslloo I Subs 3l ol Jw) e 0o
ot 0 )Lbl £ 9690 il &1 Shd wlsllle H3 s Sl
L¥-ra] el

ool Giuhsl (S oasie slaow) m
MDA 030 7 sl (il 38l 0T Jlsds 5 sl apsT
Vo) 9d wlallos a) gy wawl (SLS wbhlew V>
03 a5 cuwl oals plis LT Yhlkes 5 Silexs 5

N1Schettler


www.SID.ir

WA wb P s o loud .[o.tbé)b ©)93

Joaol Kb 5 IO,J.C olBisly al=s YY'E

A Aslosls plis Slgn wlelloo (e (pizxod
Asgize S el Milgise 6590 S Ssuaf
Jole S Egpoling 350 B (paoling (o0 pu o 03
Jo bl sulounST ol by s bl
ol 38 5o S sl s 2 oud Y sl s
st ol bl 33lo et olusl )3 aidly ol ST
o 2l 69 SilawsT BT Sl w0 S
DXV 508 D13 s

d93a pbhlew e (5o pdlic b asllbo )S
O 5w Jlo ps 03930 3 &5 35y V7)) pg/dl
023 (YJs33n) 3las salb 098 b sles polie
0393x0 )3 o (plowdy jslie wlellbo Sl
[FARALY] ol oo iS5V b 5 Jlo s

it Oblan 03 3 i 5o Zliiiml (yaia asllas oyl
Diiwd jlbid g (plail Jalyo vy a8 Solas
Loy 35T wnidlad 5 ol ka8 gl (o il
03 guslag STy il Spauis @ilo SilawwsT T
el pieS o pw 590 Slamble (pized ol
JBlaa Loawdy b 5 (5o pu 590 Uink Sgib 5o S
o900 & ulxl VS S b g phlen V>
630 Ut US 5= pS ) 500 ) 5 3 i plxl
I Yoo gilaunST oyl GRAL s (50 pus

Doy g9 b wlplews 2l VS G

19033 9 pSkis
AFYVE ojlods & ligims 7 b Juols allio oyl
0393 Jua)l Sy pole ollisls VYAZ Jlw w5000
o el Jud )l SSibjy eole olitsls anss b s
O 5 o s wlea) Jl Auwyepdy el
SISl yizzed Spibize 13035 Gy i
hloas jojc s P H=o Sleos sl 5 wbhlew

r:wLo.\uo ISl 33590 b BaE=s (gl VS

3932 b pbhlew Zn e slacsbale agllas ¢yl
Qb polie b auglie p> as sls ylis V-€ pg/dl
ol 36 (SA-pg/dl) jo s G ks ses ololos
Blads wussy dwpse b galele VY]
oblew Jl i Zn =dbys ks )l b gblew
7n juolie i 0 woawl 0393 oy S UL g0
o2l S s L3 Jbo s ed3saxe V3 Lo yhlew
S pieS Adlh 09,5 L aumslic po  juolis
S8 sl g e Jl ol sl s a5 (YJsan)
SIS 6 jdbs s 5 Ko sl wlolow 0T Vs a5 ol
A Bowb b s J)uS 09,5 Jl jieS ZN isa 7 shows
35393 Jlo s J8laa 03930 V3 L 9 Jbo )3 03930
[V--17 ¥y

ol 30y whlew Zn lewwdl Tobws w33 omb
9 A8 5o e (5 jullbd g0t 33l S ) 59 Seual
JoSo g9 b 5 e o Z0 Oljae iy 33 ol 2l
SIS 50 Apogl Ol SeueS g S b o) b
b3l el 38l dacl (55) a5 Mlosls lis el
23 Lgsgsslie Sshboe LB essllie
o2l Uil 38l ol oy . aibl e OH ST slaJisly
e 6590 ST BT s V> Milgize s Slge
[¥0] sl

2 03 ol Gul) Gl 6o )RS e 3l K
9 02T 3T sl s dubbse o 5 T Blay s
OH 2T Jesl & HaOr b sguibse el e
ol mls  (Weis-Heber  juisly)  sob  Joaw
QST ol by & pue 5 ol SUT Glays
Olsie & 590 28350 i8I L) sulawusT o piwl
Jeas ol sola STy (gl Vs oS eul) Vs S
Sobso gailawuST Jolse HRAL el 5 3 8 50
23 a8 6338l )S S9) jues widlowe I (A 0 0>
cunl odub Apogs Siimud guilawuST (o riwl (6 ree
[v¥s]


www.SID.ir

YYD ulilSed 5 pdo oliy e L) IR RV IRV VN

References

1-Aghighi M, Heidary Rouchi A, Zamyadi M, Mahdavi-Mazdeh M, Norouzi SH, Rajolani H et
all. Dialysis in Iran. Iran J Kid Dis. 2008 Jan; 2(1): 11-15.

2- Mollahadi M, Tayyebi A, Ebadi A, Daneshmandi M. Comparison between anxiety, depression
and stress in hemodialysis and kidney transplantation patients. Iranian Journal of Critical Care
Nursing. 2009 Winter; 2(4): 153-156. (Full text in Persian)

3-Kao M P C, Ang D S C, Pall A, Struthers A D. Oxidative stress in renal dysfunction:
mechanisms, clinical sequelae and therapeutic options. J Hum Hypertens. 2010 Jan; 24(1): 1-8.
4-Montazerifar F, Hashemi M, Karajibani M, Dikshit M. Effect of antioxidant vitamins on lipid
profile and total antioxidant capacity in hemodialysis patients. Rawal Med J. 2010 Jul-Dec;
35(2): 120-123.

5- Seis H. Oxidative stress: introductory remarks. London: Academic Press. 1985; 1-8.

6- Finkel T, Holbrook NJ. Oxidants, oxidative stress and the biology of ageing. Nature. 2000
Nov; 408(6809): 239-247.

7-Esper RJ, Nordaby RA, Vilarino JO, Paragano A, Cacharron JL, Machado RA. Endothelial
dysfunction: a comprehensive appraisal. Cardiovasc Diabetol. 2006 Feb; 5: 4.

8-London GM, Drueke TB. Atherosclerosis and arteriosclerosis in chronic renal failure. Kidney
Int. 1997 Jun; 51(6): 1678—-1695.

9-Dursun E, Dursun B, Suleymanlar G, Ozben T. Effect of haemodialysis on the oxidative stress
and antioxidants in diabetes mellitus. Acta Diabetol. 2005 Oct; 42(3): 123-8.

10- Galli F, Ronco C. Oxidative Stress in Hemodialysis. Nephron. 2000 Jan; 84(1):1-5.

11- Mazani M, Argani H, Rashtchizadeh N, Rohbaninoubar M, Ghorbanihagjo A, Mahdavi R, et
all. The Effect of Zinc Supplementation on Oxidative Stress in Chronic Hemodialysis Patients|
article in persian]. Journal of Ardabil University of Medical Sciences 2006 Autumn; 6(3):291-9.
12-Siems W, Quast S, Carluccio F, Wiswedel I, Hirsch D, Augustin W. et al. Oxidative stress in
chronic renal failure as a cardiovascular risk factor. Clin Nephrol. 2002 Jul; 58 (1):12-9.

13- Grune T, Sommerburg O, Siems WG. Oxidative stress in anemia. Clin Nephrol. 2000
Feb;53(1):18-22.

14-Locatelli F, Canaud B, Eckardt KU, Stenvinkel P, Wanner C, Zoccali C. Oxidative stress in
end-stage renal disease: an emerging threat to patient outcome. Nephrol Dial Transplant 2003 Jul;
18(7): 1272—-1280.

15-Power SR. The antioxidant properties of zinc. J Nutr. 2000 May; 130 (5):1447S-54S.

16- Cheralier CA, Liepa G, Murphy MD, Suneson J, Vanbeber AD, Gorman MA.et al. The effects
of Zinc Supplementation on Serum Zinc and Cholestrol in Hemodialysis Patients. Ren Nutr.2002;
10 (3):183-189.

17- Lee SH, Huang JW, Huang KY, Leu LJ, Kan YT, Yang CS, et al. Trace Metals abnormalities
in Hemodialysis Patient: Relashionship with Medication. Artif Organs. 2000 Nov; 24(11):841-4.
18- Bozalioglu S, Ozkan R, Turan M, Simsek B. Prevalence of zinc deficiency and immune
response in short-term hemodialysis. J Trace Elem Med Biol. 2005; 18(3):243-9.

19- Castro AV, Caramori J, Barretti P, Baptistelli EE, Brando A, Borim EM, et al. Prolactin and
zinc in dialysis patients. Biol Trace Elem Res. 2002 Jul;88(1):1-7.

20- Skarupskiene I, Kuzminskis V, Abdrachmanovas O, Ryselis S, Smalinskiene A. Zinc and
aluminum concentrations in blood of hemodialysis patients and its impact on the frequency of
infections. Medicina (kaunas). 2005; 41(1): 65-68.

21-Cabral PC. Diniz AD. Arruda IK. Vitamin A and zinc status in patients on maintenance
haemodialysis. Nephrology (Carlton). 2005 Oct;10(5):459-63.

22-Zima T, Tesar V, Mestek O, Nemecek K. Trace elements in end-stage renal disease. 2. clinical
implication of trace elements. Blood Purif. 1999; 17(4):187-98.


www.SID.ir

YA 5wl o )loss (0B )L 093 03l 5 3o olBisly al=s YY'7
IBY P i Sl

23- Lin TH, Chen JG, Liaw JM, Juang JG. Trace elements and lipid peroxidation in uremic
patients on hemodialysis. Biol Trace Elem Res. 1996 Mar;51(3):277-83.

24-Tepel M, Echelmeyer M, Orie NN, Zidek W. Increased intracellular reactive oxygen species in
patients with end-stage renal failure: effect of hemodialysis. Kidney Int. 2000 Aug; 58(2): 867—
872.

25- Dursun B, Dursun E, Suleymanlar G, Ozben B, Capraz I, Apaydin A, and et al. The effect of
hemodialysis on accelerated atherosclerosis in diabetic patients: correlation of carotid artery
intima-media thickness with oxidative stress. J Diabetes Complicat. 2009 Jul-Agu; 23(4): 257—
264.

26- Karatas F, Karatepe M, Baysar A, Determination of free malondialdehyde in human serum by
high-performance liquid chromatography. Analytical biochemistry. 2002 Dec; 311: 76-79.
27-Senol E, Ersoy A, Erdinc S, Sarandol E, Yurtkuran M. Oxidative stress and ferritin levels in
haemodialysis patients. Nephrol Dial Transplant. 2008 Feb; 23(2): 665-672.

28-Gonzalez Rico M, Puchades M J, Garcia Ramoén R, Saez G, Tormos MC, Miguel A. Effect of
hemodialysis therapy on oxidative stress in patients with chronic renal failure. Nefrologia. 2006;
26(2): 218-225.

29-Mimic-Oka J, Savic-Radojevic A, Pljesa-Ercegovac M, Opac M, Simic T, Dimkovic N et
al. Evaluation of oxidative stress after Repeated Intravenous Iron Supplementation. Ren Fail.
2005; 27(3): 345-351.

30- Schettler V, Kuhn W, Kleinoeder T, Armstrong VW, Oellerich M, Muller GA, et al. No
acute impact of haemodialysis treatment on free radical scavenging enzyme gene expression in
white blood cells. J Intern Med. 2003 Feb; 253(2): 201-207.

31- Nakhjavani M, Esteghamati A, Nowroozi S, Asgarani F, Rashidi A, Khalilzadeh O. Type 2
diabetes mellitus duration:an independent predictor of serum malondialdehyde levels. Singapore
Med J. 2010 Jul; 51(7): 582-585.

32- Naga S, Ellakkany S, Barghash A, Eldeep E, Fawzy R. Effect of peritoneal dialysis and
hemodialysis on oxidation end products in end stage renal disease patients. Bull Alex Fac Med.
2007; 43(1): 103-4.

33- Filiopoulos V, Hadjiyannakos D, Takouli L, Metaxaki P, Sideris V, Vlassopoulos D.
Inflammation and oxidative stress in end-stage renal disease patients treated with hemodialysis or
peritoneal dialysis. Int J Artif Organs. 2009 Dec; 32(12): 872-82.

34- Prabhakar E, Suchitra M, Seshadri V, Aparna R, Sivakumar V, Srinivasa R. Ferric reducing
ability of plasma and lipid peroxidation in hemodialysis patients: Intradialytic Changes. Int J
Nephrol Urol. 2010; 2(3): 414-421.

35- Maret W. The function of zinc metallothionein: a link between cellular zinc and redox state. J
Nutr. 2000 May;130 (5):1455S-8S.

36- Prasad AS, Bao B, Beck FW, Kucuk O, Sarkar FH. Antioxidant effect of zinc in humans. Free
Radic Biol Med. 2004 Oct 15;37(8):1182-90.

37- Bunk MJ, Dnistrian AM, Schwartz MK, Rivlin RS. Dietary zinc deficiency decreases plasma
concentrations of vitamin E. Proc Soc Exp Biol Med. 1989 Apr;190(4):379-84.

38- Tetiker T, Paydas S, Yuregir G, Sagllker Y. Trace Elements Alterations in Chronic
Hemodialysis Patients With Chronic Renal Failure And Proteinuria. Journal of Islamic Academy
of Sciences. 1993; 61: 33-35.

39- Hsu W, Lee K, Lin S. Clinical manifestations of trace metal abnormality in hemodialysis
patients: a multicenter collaborative study. Dial Transplantation. 1997; 26, 15-20.


www.SID.ir

ryy U|)K0.Q3[O_\&.nol.uulcbo) }u|w|uu).u»|u.w))a

Oxidative Stress and Trace Elements in Patients with Non-Diabetic
Hemodialysis

Alipanahmogadam R, MSc*;Mazani M, PhD?; Naghizadeh Baghi A, PhD?; Nemati A,
MSc*; Amani M, PhD®; Bashardoost B, MD®; Vatankhah AM, MSc’; Bohlooli SH, PhD®

! Lecturer in Basic Sciences Dept., School of Medicine, Ardabil University of Medical Sciences, Ardabil,
Iran.

? Corresponding author: Assistant Prof. of Basic Sciences Dept., School of Medicine, Ardabil University of
Medical Sciences, Ardabil, Iran. E-Mail: m.mazani@ arums.ac.ir

3 Assistant Prof. of Sport, School of Medicine, Ardabil University of Medical Sciences, Ardabil, Iran.

* Lecturer in Nutrition Dept. School of Medicine, Ardabil University of Medical Sciences, Ardabil, Iran.

5 Assistant Prof. of Basic Sciences Dept., School of Medicine, Ardabil University of Medical Sciences,
Ardabil, Iran.

% Assistant Prof. of Internal Disease Dept. School of Medicine, Ardabil University of Medical Sciences,
Ardabil, Iran.

" MSc in Biochemistry, Drug Applied Research Center, Tabriz University of Medical Sciences, Tabriz,
Iran.

¥ Assistant Prof. of Physiology & Pharmacology Dept., School of Mdicine, Ardabil University of Medical
Sciences, Ardabil, Iran.

ABSTRACT

Background & Objectives: Several evidences show that oxidative stress is high among patients
with hemodialysis. This study was aimed to investigate the oxidative stress and serum level of
zinc and copper in patients with non-diabetic hemodialysis.

Methods: In a case-control study, 60 patients with non-diabetic hemdialysis referred to
hemodialysis section, Ardabil Bou-Ali hospital, and 60 healthy individuals, matched by age
and sex, were selected. In each group, lipid profile, blood glucose, creatinine, urea, total
protein, albumin, zinc, copper, malondialdehyde, total antioxidant capacity, activity of
glutathione peroxidase and superoxide dismutase were measured. The results were analyzed
statistically by using Pearson correlation coefficient and Student-t test.

Results: The amount of zinc, blood sugar, cholesterol, triglyceride, total protein, albumin,
high density lipoprotein-C and low density lipoprotein-C were significantly lower in patients
with hemodialysis in comparison with those in normal individuals. The activity of superoxide
dismutase, glutathione peroxidase in red blood cells and serum total antioxidant capacity were
significantly high in patients in comparison with those in control group. However, serum
concentrations of copper and malondialdehyde in two groups were not statistically different.
Conclusion: The results of this study show that increase of antioxidant enzymes activity
reduces the oxidative stress status in patients with non-diabetic hemodialysis. Zinc deficiency
was also observed in these patients.

Key words: Hemodialysis; Superoxide Dismutase; Glutathione Peroxidase; Oxidative Stress;
Zinc
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