Sl Kb 3y pode ol iuls it g3y —ale alzo

Y49 L Y9\ wl=xéo AYAD jub (P o )lous s[o.uuu 0,93

O S L3900 Ul gasldwnsT ()il y3 (59, 3955 il

U5 psol ji5S Epsgi (b dazto piIS FoS zindy 0936 pi5 S F I s iS5 ! i3 lo dazo
£ polio aild Jlon Iw Al yous s b £ 80 Loy £is9 o Loy 153 Foa 53

E-Mail: m.mazani@arums.ac.ir - Jus)l 5% 5 pole olSiils oS iy 035ls s ga 095 (52 p0 1 shane 0 iauy 53"
S S 5y pole ol Kby sominls” apdss sl Sulid )l seminls© ale be lael© Geasban Jluisls’  SIals Hludsls

(" N
oy
330 b asllae ol 315 3939 5 ulbdged ghlen )3 eulowmusT o iwl 039 Yo s JIs S olwws 20leh 183D 9 dire)
b 2l (30 po (5 5led 500 Ollew 03 sulasuST sl Ssue 03 S0 Se97S 3l Gwo
¥0) sl 09,5 b @puds 095 93 &3 5 Bl (30 j0 (S a3 900 Jlow 78 )5S s Sl o) TOI 0> I gy
=3l ole 93 Wi a4y 9 iy (B0 wlalew g0 &) G0 paic 5 Se V- Dlen Vr) (93 09,5 9 Leigils Olon
PR EFREN- IR VARY &]oLcuuo )90 & 50 ol 93 asllbo ol Jws & s aJas olo 93 Wi & Laigils 5 JoSo yuumw L3635
Slaws] SiT = 6 (Malondialdehyde- MDA) ss8JT 55 wslle (Total Glutathione ~tGSH) b 586515 (550
(Superoxide Dismutase = SOD) pbs g3 Jbgeuws SuwSrou =lled 5 (Total Antioxidant Capacity =TAC) e ju b
03 3L Sl Jud J9) (nlde 3T b aub a8 o)las TYA- 9 \P- 070 v Loy ) 5ulbs Sl Jud o lbl sla digas  )a
203,5 3)5T 3o WT e @) Go0 wlise 5 b 393 Slassy
S 09)5 93 )8 )3 (590 97 5 S92 i) Gwd 03 )5 9 S0 A Il HieS 05,5 93 8 03 Al Il )S e 59 e AISL
TAC o pm gmbus Ginlp8l ouws 09,5 53 12 )3 IS Gine Vb & 550 ju97 b LT (50w wmaws )3 IS Gise Gl 331
SIS Gize ssb & ) e puw MDA ,u5lie 05,5 93 38 03 (590 juoxs piged 335 oL woa SOD wlles il 331 5 tGSH
4 sl 09,5 03 ala jo cpl )3 MDA Lu3lie 5 (idls 093 05,5 )3 0esslight juslie Lasoils b puow als o )3 3l ials
Slas plis Gl Lize yuss asllbe b s (Body Mass Index) ¢as 0355 asles ol jue bl il 381 s )ls Lise yob
Ol D3 B9 (5o IS (590 J97S pAE 0993 )3 il L piusl b3 5ed whlew 3 aS s i Lo Bl 15 a5 ATs
Do (50 gl unST o pduwl S gu o (590 97 9 Wb (5o S 690 32575 L e S0 onb sl wdble plen
2B g0 S|y 9 105 0 5835515 53l ssST o il 5> 500 59, 153 (sla oly

AD/O/NE s yhapsdy  AD/V/VY il glal  AE/NV/N 7 8l

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

5 Silf o laduwl wale Lo (f s dasw Lo
slalie walled sl 90 S99 )l L & sy
E)S P-Y ssaa plwsl g s [P] =l i gk
oo 393z 9T 7071 3938 &iljs) a8 )18 39a5 550
023 Ol wumen 1VD 3538 Souib (50 03) (HrasS .S gub
ool 8,083 o [Y] bl 590 35468 sbd (o
S 495 B Hall 5 3)1as Seas 3 VS s )

LR

Ol 9 (59 puaie w9 ps b BT ple)

S glusl V3 DleS puaic K olgic a4 9T Swlsl
ol Adwo) 0> 63b) Vbuwn wiledbl 335 (5o S
s & o 39008 Il Sl (oolse 5 DleS puaic ol
€55 Yoo Jl Gl 3Slec 0> 90 V]l oaeT
VoI5 V9> V> Sslsn Jelse Sl Sl ou 5T


https://ejournals.arums.ac.ir/jarums/article-1-435-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

\YAD b i o o )laid hfn.uuu 093

Ju)l S 3y e ole olSisls i g3y ele dlzme PAY

LoT Jl o &5 canl oy sode b (55) SoraS
s ol 9 bl (5o S Hiie Sao) sl e)Jws eaMe by
23 vblew ¢l V3 B30 SS9 &S il ol C)b.o
Ol ozl pSge Saopsl prdius S hie eade Sy
sy pus plall 5 Sldbl > & vlss o alex i
[VE] 3,5 ol ol 5 Lo

S a3 S0 Sl SOl Lelea
SR ) (50 s & 5 bl e aTuike (Rlesd
bl 550 o T sllie wdled I Jisuno llsd oyl i
Sl & buse 5 SlowwsT GBT geje =il
Ol sl whl bl il 5o W sl Jio 3lge
S92 Jordudl g 5lo 09,8 wbblan I bl Ylesal
o5 cawl H202 5 02 51 OH Jial) JuSis Lials o
s 1 Jled abuly wlils e ST Gapb
323 o plis wlellas VO], 50 g0 JuS53)
Sy (59 Vil Il e N3l (0 S0 pasS &5
[yvag]

ov il 0390 Vb sl odilid dalgh uimed
35l 03,5 30l b G ibssed yhlen > suslagms]
03 puee Mo Jl S5 wlgic & b oT 5 [120A]
[PV -] ol 03505 7 xbe s 4lls 500 loles

WS90 Slaasl SBT Golsd s, s s b
ool 235 9 (S b ged wblen V3 OT Ssues
o2 838 b sl asdlas whlew ol )3 gl sgusT
Obolow V3 9ulawuST (po il Sou VS 90 jees
b oLl (5 3l 50

FLIS LY
S VY oS swss Gl o) K s
DBl jo 8 g Slisaw glw )lews (3o o (S LS 500
O S s (Sl 039) — (S0 DIMAL HLblS L3334
S8b)S 35wl (s 9lS oo (lw)b Il e VS @
Olub eS8 b3 08 wnlslans Jlosiwl aalS 35 gu
oyo N =) sgls J oslaiwl olbo
L Sson ST 5 0ispinl 100558 5 oI5

ola 3o sl (o 8 Jl oslaiwl 5 (58S b «SIlS)L

o% 03 ol ulwe V3w @l sl plde
[€]s 5 50

G0 dgaeS &5 Adl osly plis alike wilellos
S s JMal Jhe galiske wVMAL g e el
Wb o )b sla Jsulf 5 3iSid (il p81 « Soal piuns
wle 4 aaby Solsl sc (PR Eae )3 b A8
Thw O3l 5 pdgmsl adhs k) Jule phals
[0] 59 50 w92 9310L

ool & bgy e SlaILd mmas DS )
[Vl Ghis SIS S gusl sl

o 5 NI 586 Jolse SIS sl o il
5 Ol Sy plSwls 5T Yo oo Sl Soles V3
Jolis 3uST oS glgil 2l o ieal VM
033 H202 5 OH ST YKol cogmS g gus o 9T
SHlse pulgilio ST )8 b s 035 wldsase
03 Glel Jolge JlaS” 359 (50 g5 pslaw vob &
5 w55 b Jolge oyl diind oulagusT o il szl
sl JsSge s 9 L& Jolw alie Dal b S )3
Jize bl 0T 5,508 b sy s wsp SIS
[AA] ssss 50

$9) Wlise whuss 3550 (90 el e
G L L olen Il @oluw Vs ol jusxs wlybl 9 v
23 a5 S olep das Sl wmwl osile pslrels )9 el
Solen 33,5 5o Jie o0 padglio 0T by
as 3l odls plin wlelloe aubl o GodlS sla
23 Dbl sla punic puulgilio & bgsyo VM
23 Saopsl pblew 03 5 als 3,518 JMal pb s
T.;.ILf: G39) 5o w pdlie 5 3RS (50 ACEE S)lgo
Il p3eS (63l gen yblew VS 5 Saopsl wblew S
23 L s 039 aub ndliae Jl pieS b J)iiS 095
IR AR AR KSR o b J8laa o ga=e

Sols JSiio Lol Ss 9y (505 5lbes &S Shlow s
SlieS puolic pundgilio aise) )3 FILAI LS 5)ls
obler )3 wIMAL pl wadb Ygemo Ll Siiud

IV ]l s 5 jabs


https://ejournals.arums.ac.ir/jarums/article-1-435-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

Yay uhles 9 u.'v')Lo Soxo

we Rl 22 590 e il

Juola (M?) 35 5370 4 (KQ) w55 s S s BMI
ObI) Q& o S polie G5 o)l el oaub
ol 23s olfiws bawgs el D3 (9% piSul
iesib YI\Y/A Zzoe Jsb s Chemtech 2000
2 e TAC jslie s u8 ojlail md)S oo
olae SilawusT uT s, b) "TEAC boy Gulwl
L RANDOX s Jl oslaiwl L (Trolox
S5 o)1l 393 )5 elxsl Cecil 8000 jio 536 5 piSuwl
Glutathione Assay s Jl esléiwl b @y 'TGSH
stat fax- I oslawwl L Cayman chemical s i
Ll Awareness technology «.s . 2100, reader
REFCYy
ssb & el oss ‘SOD wulled 8 ol
RANSOD =S Jl oslawl b 5 (5 piogidy yiSuuwl
Cecil-8000 yio 589 yiSumwl 9 RANDOX s s
e S SS Ty 58 ojlail s S el
ssb & °MDA S okl Gbs) .
Sl GESTy Ol oslawl b (5 ke old s yiSuwl
b b 0l S sls 5 MDA L o) si)lisus
L yiogsb OOY soliwsl —aub 5 ,ioesl OVO S =S
JAS.CO w5 i FP-Yd: Jow siewssls olSiws
Loonslised 8 ojlasl [PP]es)S w)so
Sysmex ky-Jawe cell counter olSuwss il oslasiuwl
I ass 09,5 )2 & bg ro sla 03ls 2xd )5 bl 21
oslaiwl b 3 5 S8 g0 & JuoSo 5 Lesgils sl

S5 Aunlie 3 90T I

L aidlL
BMI 13& 590 ol jue 435 Jl 53 9 Usl 05,5 aunliao
w90 5 wse)l b asllbe slasl 5 sl )3 w3
P=- PV 55 ) 1ol )s @8 09,5 93 (e &F 28,8
a) adlae bl V> ea 5(P=/YEy P=-/0D

2 Trolox Equivalent Antioxidant Capacity
¥ Total Glutathione

* Superoxide Dismutase

> Malondialdehyde

Ol om 39 7ob Jl Zoa slajlse Jl ro.‘»l'; 03
S8 o)l ipblew Jl anl wols) =db)s 5 anbiow
03 Gabas wgio 4 LT Guia 9w ol 'BMI
(Losols —JoSo) 93 5 (JoSo ~Laisls) < sl 09,5
O Jlas 363 Jlaw YV Jobd 5 05,8 .auis ;5 )l )8
Jolio 93 09,5 5 3o Zo w9 wle & Jlow 9
ZoB w3 wle & Hlow K jw 0T Jl &S 350 Jlew Y7
200 590 ax 95 B 035 Vb HbB A ured b
waalig VD 9 Bauh B P9 09,5 Jl i &= alde
L (L7Y/\) 30 &Y 5 (1¥7/9) 0) YE Jolis slow 70
53 03 (YF-A-) Jls OY/YVEVY/FA s uSle
VY L(/FY/) 3. VY Jolds a5 ¥ sl 05,8 09,8
Jls 0-/2Y £ WV/D- i ol L (ZYY/Y) 0
(LFY/Y) 5,0 14 Jobis 5 ¥+ 93 09,5 5 (YF-YA)
Jle DE/AY £ \W/VE i opSilio b (1¥F/V)0) 1)
LYY sl aiad ol ploy eles .aisub asdliae (PY-A-)
Sk slie Jl oslawl b welw Jly wie &
IR VPP W PRV
09,5 w8l s asllbe youd S julby Jeaa
09,5 5 (w0 dwlis) Lesgils JomaS 93 ailisy Jl
90 B0 &) S paie S Glae Vv Ay 9
oS Ghe PV shoss s s wligw Jewas
535 @l oo 95wk 4 (Wl ol S ks
42035 gbd olo 95 waw 4 Leigils 9 JoSo yuum
aolsl gblate g0 & 153 ole 93 asllbe oT Juss

23k Leigils 93 09,5 9 50 Jsl 09,F) =sb

(6,8
23 jbasen Dl Jud LbL oy ved Aiges

oalatiwl b sn 5l asges slowdly b o s ilwlas
a &---rpm) Beckman Avati J-25 g siilus Jl
P20 690 Olpse oS 23,5 plil (ads V- o
aubAS el Y& Shss aeTab Jl oslaiwl b (e
Lo VA AY- 70 lajg) dbs Il Jud slajs))
2235 s Food processor 1 )i sél e )3 I oslasuwl

! Body Mass Index


https://ejournals.arums.ac.ir/jarums/article-1-435-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

\YAD b i o o )laid hfn.uuu 093

Ju)l S 3y e sle olSisls g3y ale alze YAE

7]l wilos ol asdloo b 4 wawl osub 9T
05 ol asdllbe )3 69) e L3l Jlade
sl pid w3 03 0,5 9,50 Y7-Y) o il 03930
olo 93 )3 ) maic p)F Ghe Vor jupm b oas
Sals plis ol 5 "Ujsy wmuwwl odidh Juols
s abis) o) o5 Ghe Yo abis) b juoe
Oblow )3 Lowods (59, Ginhidl i olo Y-§ b S
2575 )5 Gl asllbe s [P0]aua 5 1 gos ey
b AT )l s Ells ol o D> ailjs) S Sl O
DIV )5 o o 590 Soue o asat Y-£

b 03930 )3 s sl ps BMI juslis
SR )N wlellbe ) Jlade oyl a5 sabls )l )3
[YYre] cubls D3 o393 ¢yl 3l )3 b b VL
ol 33 MDA (59, juszs ol s Ghs sy ol 03
(P93 05,5 13) el IGSH s (Usl 09,5 1)
wilae y) wlallbe mbs b Gl 5 oF &5 cawl assly
MDA alie as sils olis oblses 5 oajsl .3l
09,5 L aumlio )> jdbsger yblow > Lol
0ol slie Lol sl Al Gl s
T izt [PA] sl aisly (Al LT g pip)l
23 Loy ©sslislS Jlade 2335 eMel Glled s
2eS J S 09,8 b aulie 0> 5 by ged wles
S b35es whloy )3 sulisels Luals [FA] wuwl
oadb S e ) G wlllbe )y
Oes 5 ' pmals )N 6l asllas ps [¥V Y]l
Ghme sla Ghse S 5 0 )3 b 0ssliss wljwe
5 N Sosiisl [Flasss GRS se) dseeS L
23 a8 363,5 S 5% adlbe O )s phlKes
Cu/Zn-SOD =ulled s MDA Jlasoe il y=e Ghse
OsliolS uslie Lol aisl Giwl33l e ois) Y b
03 i MDA Ginlisl [¥r]euwl 03,8 1oy hals
o3y Ylis B33 wlellos V> S ubsged Yhlew
TPEXY] el ooub

" Roussel
8 Ozden

° Galli

10 Shaheen
1 Ozturk

GBI Gize SMaal (D=/YE€9 P=-/7Y P=-/V7 s s
a0 3 lie

93 )3 asllboo )90 S pusie peslio (pSle Sw) e
09,5 )3 L 9)ls 800 009 VS Hide 3 Jsl ole
ol Gb 03 e MDA Jlsie Lis a5 sls olis Jsl
»rbw joslie (o .8l Hinl 3l o> Sive pgloy 093
() Joaa) adablas ls (ize @l yuuss Ly usio

03590 JoSo 5 pu00 093 ) agllos AT ole 93 )
S P S IGSH TAC sl jusio pslio S 09,5
Ol 33l SIS Gise pobn e wsn SOD sla wylled
Sy s Jls Lize el MDA uslie Lol sussh
(Ydss)

oo 93 b > LT Bl 5 1 jusie juslie (1Sbe
o3ub 03)9T ¥ Jsaa )3 Y 09,5 )3 JeSe b yuae Jl
sl

oAl IS ise vl e MDA o) 93 ol b s
0 wlled 5 o $9{GSH TAC ,,alio Lol sl
AT ole 93 3 .33l Ylis ol Size Ll 3l 25
lio P9 09,5 )3 Laigild 8 juow 093 ) asllbe
Lol sussly ials ()ls sise oba e 390 5 tGSH
S8 Dy Gime s sl Ay ol
(Eds3»)

(o J9)) Al sopuw wble ol asllbos s

53 )8 )3 il Gwd 3 )5 5,50 Arax I jieS
wlallooe b & (Y sle Jsaa) .3eT wuwd 4 05,5
5 Saopsl oblow of s a5 S)ls Silgxea s
Ol ieS Gish wlo wble bl W 650Lssed
23 Ly Grub edgazme Jl 5 ol b s JuS 09,8
agllao )3 [YEXYAY] sisg Lrub JSlaa odga=e
23 590 e mhaw Soue s 590 ez pols
as 53,5 GBS obles s s b oblew
s J9) A 03 &by G eSS Glae O e
oo g 3 il s DS 2,8 5 S VY il 33

® Cheralier


https://ejournals.arums.ac.ir/jarums/article-1-435-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

Y40 e 9 u.'v')Lo Soxo

we o il 53 590 pa97s i

5 09,5 )3 Leig ld B 30w 093 )3 LT WA 9 Ly pusio Hlre Bl 9 (ufile A J9 S

SIS ize o Ml (- ooo)Lessils oLl (- Jov) Lessils g9 s L pusio
YaYs N ERVAN YE/N-E/ YY/AYEY/7A (Kg/m2)BMI

-JEA JVE EVND Y/SVEN /DS ¥/YSEY/QY (Mg/day) 3é es3) s90

-/AE ¥\ E9/EY YA/ VEVV /VE YA/EAEN P/ Y MO/dD) o a0 55,
/¥ -/YE £ /07 \/AA £- /€4 \/VEE-/EY (nmol/ml)[o)wMDA

-/AY /N £ ./74 \VAN =2V 4 \VARR:=-2VA ¢4 (mmOl/L)In).w[oUUb.yuﬂquT

/0 VA/AY £\ 7E/0Y ZYY/OYEYA-/AQ FAF/XFEYAN/Y - (U/g.Hb)[ols wsaSOD

JAY /N 2 /EY V/Aa /A \/AA £+ /AQ (HMOI/L)e s o5 583 515
309,593 JoSo b 3100 093 )3 LT BWAL 9 s pudio sluze Blyxil 9 (pfilie ¥ Joaa

SIS Gine mlaw Sl A D90) JoSo 0l (VW 9)) JoSo g9 b o pustio
AR -/0d 1V /4) Yy/aaxy/vy YyY/eexy/y - (Kg/m3)BMI
-/EE SNEEN/-Y Y/AEE£V/DA Y/Y-£\/0¥ (mg/day)uﬂug'ﬁ))ks,)
<o/ ¥A/o EAV/PD VVV/RVEY - /ey A-/¥YEY /59 Mo/dl) oy 55,
/oY N7 /77 \/EEE-/DY \/A-E-/EE (nmol/ml)[c).wMDA
</ J¥Y £ /YA V/EV £-/Y - VVEE VS MMON/L)p pus 5 laguss T
<:/e:) \YY/Y7 £ YAZ/PA MY/YrEyeq/ey YN EFEYZY/YD (U/g.Hb)[cL\' 0saS0D
<:/e:\ /Y X -/EA Y/EVE-/YY \/AZE-/AY (pmoI/L)[o,w PL o8l ls
99 09,5 )3 JoSo B 300 093 )3 LT BWia 9 L pusio sluze DIyl 9 (piSilis . YUy

SIS Gise mlaws sl (7 550) JoSo L (+590) JoSo &9 pas L& pusito
/&Y -/AY £ /A7 YY/YvY£e/va YE/YOXY/A7 (Kg/m2)BMI
/YA R YAY Y/VAEV/RY Y/Agt) /55 (Mg/day) o3& p3) s90

<./ YE/OF £1V/VY VYAV E/EY YY/E-+VE/D) (HY/dI) o pas 55
<./ -/OY £ -/dY \/vak- /€0 \/a7£-/EY (nmol/ml)[e).wMDA
<./ S¥E £ /Ry V/d-E /¥ VNEEL /Y MMOI/L) o pa o5 lapuusT T
/¥ W\O/E- £ 14Y/-) \-2Y/XNED-Y/-Y QEY/ANEEVY /Y- (U/g.Hb)[eL'i 0s>S0D

</ /b k- /BE v/SEL- /Y Y\ EE-/VE (MMOI/L) oy o5 9505515

93 09,5 )3 Lodg I3 B 300 093 )3 LT AW g L yuitio plse Bl =l 9 (pfilue £Jg S

SIS ime o Ml A= Do) lessils ol (VW= )s)) Lesgils g9 s & jusio
-/EY /.Y £ -/0Y YY/e-£&/¥\ YY/yYvte/ve (Kg/m)BMI
-/EE N Y/YVEV/VE Y/ASEY /Y (Mg/day) 3é es3) s90
[+-¥ F/7V £ \\/VE A/ -YEAY/E - QE/YPEN D/ (ug/dl) e o 3,
-\Y /N0 £ -/b- Y/-7%-/0Y V/AVE-/EA (nmol/ml)e MDA
/57 b E -/YE VYAE-/PY V¥ /VE (MMON/L) o a0 o5 lapusT T
/-7 V\Y/7Y £ ¥Ya/ N QEE/AFEENVY/NN \-7Y/0AEDYA/QN (U/g.Hb)[ols wsaSOD
ey AEE /YA Y/\A£-/YE P/¥YE- /YT (MMOI/L) o pan o5 5856 55



https://ejournals.arums.ac.ir/jarums/article-1-435-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

\YAD b i o o )laid hfn.uuu 093

Ju)l S 3y e sle olfivls ik g3y ale alze Y47

o el 590 oo s p S94eS b sla o 0
09,5 & s SOD wled 5 ousbiolS Jldie ¢
sl aslloo )3 5w M [V] el oaut eals Hlis Jus
O 153) d5ueS b sla hge V3 (S9) b e aline
oo MDA ol uw SOD 5 ¢ssbisls yinl ol
olswnsT ST mhus Giul 38l pols asllas s [#]s 5
23 Gls Sise i3SI L 59y jpsms JWS 4 o
0sslislS Vb p3lie 5 SOD oo 5T wllad mhoww
s JBlaa 3@s 5o Yl adiue oyl A5 399 ol jod
95 ol 4 ulsl (5o L 690 Sl BT wullss I
wbls p85 Hs 8 b dbbo el 9L Sl s Jwole
S G psllie pls Gpb Jl s wwl HSes as
o8l )S padie je 5 Eudiine W) 90 A3 S3) S
03 wsawlawusT Hhals b 5 L wlswwsT 5T mow
&S Gogb & wawl aubls Ghis by ged wbles
L yessglio 35 Sl a5 ol oals Ylis sl asllas
b @ o) buwgi Al JlewwS 9 5 sl Jolw o
Sleos gho) Kl gfes 5 035 Jgen Job6
& 8 Jl 530 i85 % sl asllbe )3 b s [¥A] sl
wuils (oo b 5o 03958l ol b e
ST Joc K Gob Il D SIskmT 5 atus o gim
S0 plnle 5 A Dl paiiie e Slowns]
Tl Sl Ssd9a 58 JiSaw K ulgie @ Jilgs (0
2 orimed [E-]aiS e swlosST o yiwl 4y
35105 b 3 sl ooliw sl Jslwos )5 asllos
el ol sauib adss Solw Jals wesbisls w9
03 a5 Hshiles [E1]303,5 Wb Jolw »3 OINS i
oblew VS 59 o= b ocdalie ju ol asllos
Saslel (33393 S0 doeS VLS AF (5 b ged
o8l Bl Sige wpgo & 1) SOD ro._g)'.')T wulles
el o) a5 il osls Yl wlelloe (jrizxed 323
L pEssisllic Sob 50 B GEsssllio w8l il sl
ol el sl e OH ST sla JGsh w3k
Sl SuT Gids )3 2le3 (5o 3w oo cpl Linl 33l

[Er] sl puen 550

SOD wudlss WS90 Res ol Vs ol adllos Ho
S Gize a4 wawile (Jo wubls Sials a5y
SOD wlles L% wilallos (3 s 0 aSlicxed Sy
b mo Gbse 25 5 6 idbssea CRF Gty s
OGS s [PeX0] wuwl Al HhalS (s9) Soues
o CU/ZN-SOD =ulles oS oo ol wilallow
ol ouas pelua 9 ool Aozl KO AdlgS
Ohals pac s wlallbe 55 [¥V]awl sulagusT
2> MDA islsl [YA]asl esls ipls5 1, SOD
IGSH il pae (< 09,5) wbles Jl sslass

IS Giso puss pac 5 SOD Jls ise oS pac
03 a5 Iy oyl o Vs s jesxs olie HSTAC
03uh 393ul3 (3 © gl ST e yblew JI 09,5 oyl
SlowusT ST wud b )s G uss Al s wuwl
pae (93 09,5) )53 09,5 )3 Lol g Juobs Yy
Il plis Lesgols 093 )3 MDA s iz Okl 381
23 690 JoSo Sl VS suslasuST il 398405 poe
o2l 03 IGSH ials Js .o)ls s b sedy wlolesn
L 3ls ilogusT 5T wumss (R . @Vs ala o
sl o uSeio TAC gl )3 Guols (il Jis ol
6o UlawusT BT ol Giul 381 LIGSH Lials ol
L 40y 35 Sl 5% lss 50 B (aelins Jio 00uis himine
Db Sl (w4 s andl &S sl oT anes sl m
S0 UKo =i 0093 L3 ol asllbs )y )l
s IGSH TAC ,slie LI Lol MDA ,alio
oo il Sone e oplbl &5 =l Giul 331 SOD wylles
Loy &S Sogb @ )ls 590 juszs y5l s suslags]
9 0aub TAC u3 0 Vb uw SOD 5 tGSH il 381
I o cmanl oo wuess p SlawwST ST wusss
5 oub G YemwlawST iy KAl uw s B b
andS  gwlauwsT Goyiwl ol & =i walg oo
o 03 31y callne wlallhe b b gl ol sl
OIS by pblen Vs Ubed 5 Jisy abauby
[ LQT 03 MDA ol w9 o3 353 ,8
a6l plis ulKed 5 e cpizmed [VO] sl

12 Sidhu


https://ejournals.arums.ac.ir/jarums/article-1-435-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

Yay uhlen 9 u.'v')Lo Soxo

we Rl 22 590 e il

Oblag )3 & 3 o Zliiwl uia asllbe oyl JI
RSTS PAS 0993 ) o85laauST (o yiwwl (5 3bs 90
o=k sl wdale Yhlew ol V3 Seb (50 33405 S
690 2975 b 5o Ssue B9 e b o o)
G angs b g (5o slawnST il Seup
9690 o7 JBS @ guslaquST o il (LA waeal
o (50 Sldubg 90 B3 b i8I Hhas ) L s
Oblew D3 J8laa Lewdy b 5 oo 690 ik
23 5 iy plxil Jgeze wigo & s julbsged
O s e 590 Ule W P e
oblew pl V3 69 BOb JoSo guslawnST (o piwl

35 g5

19033 9 pSbs
Noe wgon Sldxs zrb Joob aslloe ol
R mawl 039 juyl pold B3 ) wlasxs
olitylo )T Logias 35 pe 0T pyizee QUS I aliws
Oblew 9 OUSOE Jl ju5 5 (spsec 5 Seubsn s
9 s Qlesews luw Yluwplen by s e yizxe

Dol (50 (FlDa8

References

P 03 T Gl Gl 90 N e 3l K

9 0T 3T 6la Yo bl 0 e 5 T & Vs
OH sT Jsly a4 H202 b asgi (5o el e
S v ol ulis (Weis-Heber jiisls) 3o Joous
ool QST ol abwly & Gue 5 ool ST
0 % Vlsie 4S9 2B (s L33l L) suslawws
oo b Jeass ol Gola GiSTy eyl 0 eaiS wauls)
S oo gulsamwST Julse ialS el 5 38
Sgie8 aF A5l ool plis Slen wlellbs (yizxed
éJo.w I3 Gize AL el WSlgs (50 90 (|3
03 Giblas Jole 5 Egpolins 35t B (uelizg (50 w0
OsmolswST Sl 5 bl oo ewslsawST T il m
sl gl JST cplile 3 (5o S8 ol & i 2 oud)
w)ﬁ)s}pwwlwbésbormmowl)s
LE¥]s 8 )3 sdasaw 30 o) (gilowsT 6T ol il
S s & S9) jeT Oy ol VS ST
Pl ole 93 s olisS 5 alis) )5 She V-
o8l 1 s daw) oo b Ay ol ol ol 4,8
Jie) bl 590 paiitme il b o po ilagus] BT
Jsh Jusis (hals 5 Joosuddsw by S wblas
iy wlsdloe diejls 9T 3wl bl (JuwS sr300 sla

sl

1- Prasad AS. Zinc in human health: an update. J Trace Elem Exp Med 1998: 11:63- 87.
2- Coleman JE. Zinc proteins; enzymes, storage proteins,transcription factors and replication proteins.

Annu Rev Biochem 1992:61:897-946.

3- Maret W, Sandstead HH. Zinc requirements and the risks and benefits of zinc supplementation. J

Trace Elem Med Biol. 2006:20(1):3-18.

4 -Shils ME, Olson JA, Shike M, editors. Modern nutrition in health and disease. 9" ed.
Philadelphia:Lippincott Williams and wilkins. 1999; 227.

5- Prasad AS. Zinc: an overview. Nutrition 1995; 11; 1suppl:93-9.

6- Shaheen AA. el-Fattah AA Effect of dietary zinc on lipid peroxidation, glutathione, protein thiols

levels and superoxide dismutase activity in rat tissues. Int J Biochem Cell Biol 1995: 27(1):89-95.

7- Sidhu P. Gray ML. Dhawan DK. Protective effects of zinc on oxidative stress enzymes in liver of
protein-deficient rats. Drug Chem Toxicol 2005:28(2):211-30.

8- Castro L. Freeman BA. Reactive oxygen species in human health and disease. Nutrition 2001: 17

(2): 161-5.

9- Lachance PA. Nakat Z. Jeong W. Antioxidants: an integrative approach. Nutrition 2001:17: 835—

38.

10- Lee SH. Huang JW. Huang KY. Leu LJ. Kan YT. Yang CS. et al. Trace Metals Abnormalities in
Hemodialysis Patients: Relationship with Medication. Artif Organs 2000: 24: 841-4.


https://ejournals.arums.ac.ir/jarums/article-1-435-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

\YAD b i o o )laid hfn.uuu 093 el SSib gy esle oliuls Sk 9 3y sele al=o YAA

11- Skarupskiene 1, 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. 2005; 41(1) (suppl): 65-8.

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

13- Lin TH. Chen JG. Liaw JM. Juang JG. Trace Elements and Lipid Peroxidation in Uremic patients
on Hemodialysis. Biol Trace Elem Res 1996: 51:277-83.

14- Sprenger KB, Bundschu D, Lewis K, Spohn B, Schmitz J, Franz HF. Improvement of Uremic
Neuropathy and Hypo by Dialysate Zinc Supplementation: a Double- blind Study. Kidney Int 1983;
16 suppl; S315-S318.

15-Power SR . The antioxidant properties of zinc. J Nutr 2000 ; 130 (5 Suppl): 1447S-1454S.

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. Journal of Renal
Nutrition 2002:10 (3):183-9.

17-Xiang Y, Yang X, wang L. Effects of high level Zn intake on metabolism in man. Wei Sheng Yan
Jiu 2004; 33(6):727-31.

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

19- Galli F. Ronco C. Oxidative Stress in Hemodialysis. Nephron 2000:84:1-5.

20- Grune T, Sommerburg O, Siems WG. Oxidative stress in anemia. Clin Nephrol 2000;53
suppl;1:S18-S22.

21-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;58 suppl; 12-19.

22- Yagi K. A Simple Fluorometric Assay for Lipoperoxide in Blood Plasma. Biochemical Medicine
1976:15: 212-6.

23- Bozalioglu S. Ozkan R. Turan M. Simsek B. Prevalence of Zinc Deficiency and immune Response
in short-term Hemodialysis. Journal of Trace Elementry in medicine and Biology. 2005: 18: 243-9.
24-Dvornik S, Cuk M, Racki S, Zaputovic L. Serum zinc concentrations in the maintenance
hemodialysis patients. Coll Antropol. 2006:30(1):125-9.

25- Roussel AM, Kerkeni A, Zouari N, Mahjoub S, Matheau JM, Anderson RA. Antioxidant Effects
of Zinc Supplementation in Tunisians with Type 2 Diabetes Mellitus. Journal of the American
College of Nutrition 2003: 22(4): 316-21.

26- Komindr S, Thirawitayakom J, Tacchangam S, Puchaiwatananon O, Songchisomboon S,
Domrongkitchaiporn S, et al. Nutritional Status in Chornic Hemodialysis Patients. Biomed Environ
Sci 1996: 9(2-3):256-62.

27- Wang NP. Lim PS. Chen TT. Thicn LM. Wang TH. Hsu WM. Smoking is associated with
Alfterations of Blood Thiol-Group Related Antioxidant in Patiants on Hemodialysis. Nephron 2002:
92: 772-9.

28- Ozden M, Maral H, Akaydin D, Cetinalp P, kalender B. Erythrocyte glutathione peroxidase
activity, plasma malondialdehyde and erythrocyte glutathione levels in hemodialysis and CAPD
patients. Clinical Biochemistry 2002:35:269-73.

29- Galli F, Varga Z, Balla J, Ferraro B, Canestrari F, Floridi A, et al. Vitamin E , Lipid Profile, and
Peroxidation in Hemodialysis Patients.Kidney Int 2001; 59 suppl; 78: 148-54.

30- Ross EA. Koo LC. Moberly JB. Low whole blood and erythrocyte levels of glutathione in
hemodialysis and peritoneal dialysis patients. Am J Kidney Dis 1997: 30(40): 489-94.

31- Usberti M. Gerardi GM. Gazzotti RM. Benedini S. Archetti S. Sugherini L. et al. Oxidative stress
and cardiovascular disease in dialyzed patients. Nephron 2002:91:25-33.

32- Ozturk O. Gumuslu S. Change in glucose-6-phosphate dehydrogenease, copper, zinc-superoxide
dismutase and catalase avtivities, glutathione and its metabolizing enzymes, and lipid peroxidation in
rat erythrocyte with age. Exp Gerontol 2004:39(2):211-6.

33-Hirano H, Tone Y, Otani H, Oya M, Kimura K, Saika Y, et al, Levels of serum ascorbate and its
metabolites in hemodialysis patients. Nippon Jinzo Gakkai Shi 2004; 46(5):426-33.


https://ejournals.arums.ac.ir/jarums/article-1-435-en.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

Y44 yhlkon 5 (533 Joo w9l 3890 pass il

34-Zwolinska D, Grzeszczak W, Szczepanska M, Kilis-Pstrusinska K, Szprynger K. Lipid
peroxidation and antioxidant enzymes in children on maintenance dialysis. Pediatr Nephrol
2006:21(5):705-10.

35-Paul JL, Man NK, Moatti N, Raichvary D. Membrane. phospholipid peroxidation in renal
insufficiency and chronic hemodialysis. Nephrologie 1991; 12(1):47.

36-Kim SH. Keen CL. Influence of dietary carbohydrate on zinc-deficiency-induced changes in
oxidative damage in oxidative defense mechanisms and tissue oxidative damage in rat. Biol Trace
Elem Res 1999:70(1):81-96.

37- Pawlak K, Pawlak D, Mysliwiec M. Cu/Zn superoxide dismutase plasma levels as a new useful
clinical biomarker of oxidative stress in patients with end-stage renal disease. Clin Biochem.2005:
38(8):700-5.

38-Ceballos-Picot I, Witko-sarsat V, Merad-Boudia M, Nguyen AT, Thevenin M, Jaudon MC, et al.
Glutathione antioxidant system as a marker of oxidative in chronic renal failure. Free Radic Biol Med
1996:21(6):845-53.

39 -Alscher DM, Braun N, Bigger D, Stuelten C, Gawaronski K, murdter TE, et al. Induction of
metallothionin in proximal tubular cells by zinc and its potential as an endogenous antioxidant. Kidney
Blood Press Res 2005:28(30):127-1.

40- Chung MJ, Walker PA, Brown RW, Hogstrand C. Zinc-mediated gene expression offers
protection against H202-induced cytotoxicity. Toxicol Appl Pharmacol 2005:205(3):225-36.

41- Kojima-Yuasa A, Umeda K, Ohkita T, Opare kennedy D, Nishiguchi S, Matsui-Yuasa I. Role of
oxygen species in zinc deficiency-induced hepatic stellate cell activation. Free Radic Biol Med
2005:39(95):631-40.

42- Maret W. The function of zinc metallothionein: a link between cellular zinc and redox state. J Nutr
2000; 130; 5S Suppl: 1455S-1458S.

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


https://ejournals.arums.ac.ir/jarums/article-1-435-en.html
http://www.tcpdf.org

