[ Downloaded from tumj.tums.ac.ir on 2026-06-26 |

VYAV ANTAV psis s o) olad 5 690 (ologs (Sdip posle olStils o (St sy 0uSitily alao

$38Ud500 ¢yl slons 53 (95 PH g mpeaddS oy (30 9 Wy liannsST 551 gedanw

LRTLEN

- i

el VL el S0k 4 o Ol 5 5 IS5 5T Sl Sy (530U gen Oy 53 Sdle 5 die
S5l dtees astbsl e of JeVs e sy 5 e sl ST e xl o LS pen 48 518 s g (6oL Al
5 GSH acslllas sl 53 (ol ol plowil 4y nl U3 ogom 5 RB asdllae 1ol (6503 pon Obley L3 oS ol
el ol s g 5 IS JolS a5 PH oS 5 (5 S0 31001 (FRAP) a0l 5T IS edas
G cpl a5 slaslae & VY Laid a5 dd S 513 andllas 3550 (550U Olbew 31,8 ¥V 3l0sS (s o s
DL s slaw p i o3l Gudad Olslews b i 5 e Bloed 31 J 28 05 8 Olgeas a0 Y sliss g 13 1,
r@\%‘)uﬁggﬁofdﬁgcﬁjl&&)}:)!JT_E.J.LQJ):JQ:Q;LJJLHQMA{)QJA)W):
g a0y aped e 5 ol LT 4 s 5 S 5 Shee SlilaiT ¢ and s slacs
S ol s s ileatil A e Jls) 65505 508 oKulesT o PH. 5 oS 51T o 2l slacns ol
Ol ol 0303 OLES 1 (5l3 gme 2818 L3 4 Cond 503 51 s 0556508 5 FRAP Ol e 0 dtplons! ligbesl
sl Gl O S e L, s day 0 S e el e s ey (51531 S o PHL S S

59 5l O Sdis 5 5505 5425 sl ST ozl ¢ ooy p o S a5 by U Ol sles 5 teg S ammd

\E . \
IS (6 g ¢ ed dases
¥ Vo
55}46)&@»\]@«‘;1&1&_}?{]»
) . YL
3L e aabls ¢ (g5 56 L

J/jy"u.iiﬁfﬂaa@ﬂs (S0, S )

u,s‘;u‘ﬂl.,:u,uﬁ;fﬁ#—r

4,5 55 Al Ol ) Olays 3 LISl G Ol ST 5T gl o8l e il e 2153

%

odSL2ils Ol QS.;J.l r}l.a NEEHN 1 gn ok o
AAANASESREPRE S P PIR PYR S 3
SANY-VHAAYYY il

.LAQL,\?.,.SIJGT ST ozl GIUs gan o gklS” ladS”  email: kadkhodm @tums.ac.ir

534S el o158 e omen il e S| Species (ROS)
IFIROS A5 Olpe (55065 Oslogs S s 55 5 W 5 50
T o S0 SSslam gf sl L O Sy el il
OladeaS s OAE Jlad a2 s san (b 2 O Sl
5 a5 Loy b IS 558 0 L 0 b (g 5laad
b SI 5T s s Ol Dy s iy e IS
5l sROS Ay 5l b lacand 51 (5,8 ol 6l (slodmn
N e e e Ty PP P PH IV PR
OS5 o dn vivo - s dew e PBlusan Sl s]
redhe 55,8 0 yso i gl uSTy Calis it 1
Ll 51 a8 Wls 35y 50 gl liab ladlans! sl o s ol
(eS| 5T g5 s SU5) 6l onl e s e Jlesl 5
Tl ol sl ey eS| 5T B 5 b b (5, S el

douds
ssban S ege oLl as OLSle oS 55ls 5y (3L Aal sl
S5y o le Ll e gy sMeST tl Lo L p sl
PRI g 35 s Ay, oS kit (S S dalpd
Ollas 53 5ltenS| ozl ol LY 05508 oo ilannST ozl
VLl 5 b« assl sl 5 Ll dieon atlil a5k
sl Josl Jsle am Olsiens 50U mle sl So 0l 5 bass 3l
Glie U s 05 gladshe olad | ledd slgnin e sl ol
Jss slas 8 ad s SRl sl a8 el (5,505 40 5 s
ol il Glls slis oS du e e ol ol lez» Y
sdgs 1 $5lbs Ollew 52 O3St GadIGsl, W5 Sl s )
fedor g0 55 S edd esls 0L Sldlae s sl axils

Reactive Oxygen O 5.S| Jlsd slaai 3 S 51 oy 3l ad g 5JLs

VIAY 35,5 o1 0,lass o 55 0,93 15 (K sl olCils o iy 0aCiils alono


https://tumj.tums.ac.ir/article-1-645-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-26 |

Y OlolSas 5 ies dans

e 5 Jla PP Y Oy e s Ll | L asdllas
355 Slabne .55 ole AY/SVEFF/AM i o 5dbs &S e
Lel 5dls ondsl 5l els (ind BBl oS (5305 gor Oyl Jult
e Solen 5 Sl (ol (B Glaglen 5 3L s
5o B 3l aS W a8 Y J S 6,8 sl il anslis e
2 Ll o gl o Ls &S 5 0dd a3l ke Olslas b ior
S Sdea DL s g s 5o ban Dley 8 AL a8 5
Sl 5 oler 33 o Ol ol e s el
Wb S 5 eslinal 355 S (65ILs olSas L3 S e 3L s
Oblas a6l o 5L &b «Zls ob (Ferezenious) s 5,8
Dol am asin ;2 s S il s (555 50 Oy pon 5 OLSS
=30 5 e B 5l 5 as S e 3L )3 (BPREX) (02 505 % )
Je ol nlw 5 O a5 Slalle (b G 5l 102
Al Cassdies A5 S e el LS w45 e 3 S
5 s Cdbsls (68w gl plrsl g canlllas Co Ollay 4o
SV U3 ls ghiad Ss s 8 oS addllae s JalS culss L
s ol&s 4 05 jeme 45 Slo Slpd soes Sl old G5
(oot s Slata plaml G oS A 4 S 0 il e
G 5 S ST (CBO) Sy slad plS ioled
Il a el Gl jlas maizms and 5 Oltes sl o251e5]
i b3l e ol ala (el &l s 55 0 iy 5 A
b Lol 3 03551 5L 5550 s ploil g (5505 58
Lo GBI 5 e a5l e 55 L V0 (glacs sl 3 0l
ol 5 A ol e 58 5 Bl S s M 53
SIS a3 =V (sles ;3 FRAP (5 So3lusl Cogar bads o
L la Sl 5148 ol Jlsd g5 slaes S 51 S GSH L e
(G (il 53 Al e ST e el Ol et g G5
GSH s, ol 5 a6 Sejlkl Tietze 5y, 5l eslizal L GSH
Ao ST (el S5 505 A=Y= o 305 53 0" 5 O) DTNB Lo 5
ol S5 55055 0 5 Y JSKES Ce o LGSH Ol e 5 0
SIGSH e 5355 o 5 55la e sl ¥VY 50 J b 3 (TNB)
FRAP fowis 55 Ll o ozt il pois bl 4 i
(5,9) Fet2 4 (G 3) Fet3 05 sl oo Ledly SUlg ulal 5

Fe+3-TPTZ .S oS .l 5| gl TPTZ e

VAV 333,501 o)lass o 55 0,98 13l (K psle olCils o Sy 0aCiils alono

o L L Sl Olans Sl 1S o S e ol
Sl (Rl e s gen 35 e ST il 1l
S plie SV W15 as JolS sbas Js 358 o0 g5l Ololew
el o 45l edlSe o35 ol S et |y LT 3L Sl
L S 5 BB e it S L slnS]
ol 53 Al e 33 Rl AT sl 4 axels sla, sSL
s Ll en DDl 5o el podin LG sl
Dok 5, Soe Uy 5 b L2 s ol 5 0581 SIS,
Sl 45 505 350 (Al S T sgls (K35 sl LI
L 0less o o &S cpage sl S Oley Sl 5
G5k oo s o i Al o el sl s Lo pes
ORI s 1y ol B 05 S e Ll sl
lagibon o Ml ot 2l 5 05T 3T GladSsl; W 5
3 S ol & s e gl 5T 5 (GSH) 0556508 515 S A
0588 il o O5eS1 Jlab (slats 5 (slaoiS b RS
ol s g e 0 ST(GSSG) 055U S Al 55 4 Sl
Ll of (g ,So3lul L Ol 55 s sildenS| ozl Ll 5 5
SEE Lol 551 sy Ll =0 ol denST o 3l 5k
> Sas OlAas s Slaus eelS Sl e s Lai (gl Sl
(Sdlussen Olan 5o bld g Jiee | Ol gl ] gl S
O3St By s &S ol (Sl 2155 51 Ol (ol
S sre5a I oSl a5 L 053 Sl e 5l ol
il Oy ode 53503 355 6535 san Slews 53 oS
Gl 3 el S Sl e ga e Jalse 5SS sl
o,\_.;wjﬁ}gmxsc,zu‘ww\gjcbﬁwwwum
32 s BB alas 1ol o3l Olilew 53 oS ol 5o
Ol 3 et Sla e el a3 el gl ST e il wie
Cans oo p oD andllas ol ps ol 2l LB 5 p5Y wns
Laoltm sl =l s o 5 GSH (5 ;S L Ll =0 gl S|

IR P90
Db aadlas 5550 650 Ollay 318 ¥V slias andllas ol 5o

au 5,9 slaslme 45 Ws g (gl 31 & YY ;\.x,:w\)-l.«s.wjf


https://tumj.tums.ac.ir/article-1-645-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-26 |

il san lolan slgianSt T s oy ¥

53 +/420/408) Of 5l 3 4 s 5L 5l e Ca Ol e a3 e
ALT Ol Sl 3l anals (gls cme yigl58l (L/OAE /A AA
J_a..njd.:EAijQ)w.moMWL&o}ﬁM&JJWJW\

() Jsd) 35 s ome 35 (TE/NVEV/OV 5 PEATEYFY) 500 S

VY

s
|
1.
. = -

J5S

PS /00 JzS 05 S Ll s Dl ¥ ‘pS'/~D\g)§Q>J¢5l{)la"g~uu_é’>t>‘lT

2 Sl (La0 ) . J S 05 5 5o 5 s Sl s s 8 FRAP 1=l g3
(LD FRAP Lol 25l

-~
>

FRAP uM/L
<
3

-
-+

—
-

9.
A -
Y+
i#*
S T T
g) O+ -
E
g
w
O ¥
Yo
AR
.
dAS &2 dny

PS /00 J S o5 S L s ome Ot F p< /00 b sl L3 L Sls e S
:(:u._gal_,a Lad sw) JJ_"S a})j‘)a_pkna‘b By J.:J.GSH ZV—J‘é}qJ

(JolS 0% GSH HLan Sl 2l

ardlle 350 Comazr (5500 5 (SoudS laseie V-

Asstas o Hs 5 S J s
- POV Y EAD (JW) oy
- INVAEREYiny - GL) 5345 Ol
- 00 00 (0130 2 y3) uior
YOV £ ¥/AA YN £ 2/AD AAVAREE S AN Het %
IR WARERVAL *2/¥8 £ /¥ Y/AV £ /Y Uric acid (mg/dl)
/v £ /AN Y/ON £ VY O/YF £ /0 RBC x10~6/ul
V/YA £ +/0V VAV £ /00 VYV £ «/¥Y Total protein mg/dl
YV/AQ £ Y/Y# YY/VA £ Y/VY YV/O £\ AST U/L
ACZARIE VI YE/FY £ Y/YY YA/AY £ Y/7 ALT U/L

PS /00 JES o5 S L s e Ot p< /00 b sl L3 L Sls e S

55 Ol e e 0TI S e SLo LSS5 T oSS
Sl b B oSS Bl B b S el Sl
SPSS (s lal amals wlml s il 355 o (5 Se 301 e 53
528 05,8 e aenlie 6l s s e a5l ol
O aemslie sl 5 5 unpaired t-test 31 3Us 5l des 5 LS slaey S
OOl A el paired t-test 1 5L 5l e 5 18 Ol
Sy o Laesls s 4 § L j5 p<e/ed ch_.ﬂ 03l e

ol ol 1S (bl glax £, S5ls) Mean+SEM

Ladasls

S8 Al 550 (50 Olslaw 5l & YY slaw andllas ol o

GS0 s 5l a5 3 Cag 53 55 Olles pelad 5l S
Sy90 58 05,8 Olgsn (JLA 3,3 8 Y sl oomen LS rl?;:l
anllas )50 Comer Slasiia \ Jadr 3k S 15 ) 5
oS s g 5> Sl e B Ll e 63551
=l 03 tIVEENE) 5L o3 5 J S ey S o (FRAP) Liudl
s 5l e 5 J S s S S s sl sy (Ve VEYY
L FRAP Ol (V13 g0d) o Jla ome GVl (+/VYE4/0Y)
SalS 3 an (VaVEYY Ll s o/VYENY) s 5JLs 5l
S J 58 055 53 Sosh ol Oljae s oo OLES 1 (g4l e
G| (/YT Ll 3 YAVES/Y) s dm s S 4
s (8 Ohlas 5o Sl Aol Ol s o DL 1) (5ol e
LS (YAVEY Ll 53 #5500 /¥Y) J 58 65,8 4y S
o S lbs 51t S h el Ol s s 0 OLES | (55la sme
wils ol me 2aS (F/EFENY Ll o3 ¥/YEYQ) OF 5l LS
J x5S 05,5 4 S 5Js 3l A 05,5 3 GSH Ol s .ol
Olas 1y (gols e OV (OY/AYEYNE L, 55 VA/ASEY/NQ)
4 s (OA/OVEY/PY) 30Us 5l S Olyley 55 GSH Ol jas . Aas o
59U Sl A GSH .ol 0313 OLES |y (guls smn [ialS J 28 o5 S
LS QARVEY/PY Ll 55 OYAYEYNY) OF 5l 18 s o
Ol Ca Ol e i 51 L(Y ls s ed) ol ar s (g)ls e
53 /A8 N8) s Sl a0, 8 5 S 058w Guls e
s 3 Ollaw 53 Ca Ol 3l 55 (+/4£4 /408 il

Ol 1y ulsmme SaalS U8 05,8 a5 S (/OAL/2AN)

VIAY 35,5 o1 0,lass o 55 0,93 15 (K sl olCils o iy 0aCiils alono



https://tumj.tums.ac.ir/article-1-645-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-26 |

0 OlolSas 5 ies dans

5L e YU 53U 51 13 Ol les FRAP ¢ 5 S andllas 55 %l s
Gl ey lE e el ol il e eSS L S as
53 Al s e s e 5 Sl Al Ll Sl sl
5 dU 5 Ol S| 5T Ol e 48 ol 0 5 wlie Slalllas

Tl sl ralS s Sl e S slaents
FIRURE FPEPUY PR NIV, (P KW OV g gCH S
Sl & s (RIS Tt s o sl Ol 20
Sl dd Clale (5l s (g 1A o S J g5
SLEIS aas 550 555 5l (S amST) SlSls Sl Ll 5
5C cpelns Jre olaolanS| ol s 5 iy 5l oS 505 55
03,5 oS sl am 5 358 s O pplenSTS) o B B sl
cbale LTSl s, 5 e OF Sl o O ol S|
L eS| 5T 3 Seny sl oty 53 Sl dowl dile 2 silie
e S B pde 315 3y dale 5 Sy 3ls STy
T O P WL { | g KV P PO
57 L SV ke Olsea oS 553 e sl AenST e 2
Lo aalllas 55 555 o axb S L5 s S 51 S eS8
33 5 el J 8 05,8 5 S 3JUs 5l a5 |3 GSH Ol 5
508 e B S 50 05508 e &S e el i Slallas
GSH gl 5550 53 atdl .l 0350 J 28 05 8 5l 128 5Jbs 5l
s S Ules ;S an )l 1y Saline sla il 58 il Vs
Shde 055 08 Ol e 48 Wlesls OLas 355 andllas 53 O3 5058
S80S o I Sl Ay s S e Iy (2S5l
53 NS e iy Syl el Ll 0556 518 4 sl S|
Shdie sded sl 0550 8 Ol s 45 0l sdaline s (glandllas
by ol aS el on, S 1y (ol s 5l 8w s 3bs
55 Weinstein a0l esls o 3L 3l day Sy S sles il 53l
Yoz ™58 )15 s sen Oble 53 15 GSH (sl o
s 3 8 o s s 5l e Ohley 03 05868 2alS
oDl il e s Cilare sl ST il (Sl a b e
O kS 3,05 Cganl oS asil JUs 5| da FRAP 5 GSH &l s
o= sty bl =0 il ST 5y LS pls 5
il 1 slnS] glacnd Jlas| S w0 oS b e Ol e

23 Gl s s Salamunic ez Lot Lo axlllas 53 das

VAV 333,501 o)lass o 55 0,98 13l (K psle olCils o Sy 0aCiils alono

VA2 20) s dms 05,8 a0 G J 28 05 5 53 pH Ol
PH Ol500 (Y Jgdr) 3505 (655 s BDLtl (V/OFE /0 YD Ll 53
=l o VIESE /YY) S 65,8 4 cnd 3s L3 Ol 5o
51 pH Ol s das o OLES 1y (6ols sme il 53] (V/YAE /4050

el 4zl (g ls gme (il O 5 B w0 s 5L

[ )

el 50U san Oloys s oS Wles gl slgnin Slallls

S Gl ol 5 SIS Aalpd Sy LT n 5 g s 5510S]
5 Latamsise 53 45 edd 1S rmmes ol 0l &1l
O3St b Sl 5 A5 Ol e (55l 50 Ol sla i 5 50
Jhal ay .ol a3l 20581 Reactive Oxygen Species (ROS)
Il (slad s 1) 5105 ROS A5 oo 21530 5L 5 sl
T il e 5 Ml 5T Sy o sl oS S e sl
o Slale 53 gl ST il 1l st s s
A s sl e o5 5050 055 b sleolnS| ST ke

ol 35 gin vivo - 5y Laglie S| ol s S Ll

\

CL_é;

E) U}"“""J‘t“‘“—ﬂ o—"';b CA:M) «LAQ‘J\.:WS‘&;I gQg,Q (5)50)‘.)\4‘
Sl O, Jglos G oS Ll 3550 5 e ed OLES | L]
S5l L 1y ottt 5T Cand s canl sdaze gladliuns|

05N Y

o=l b 213 0lis Ol g e i Jby Slawns| sl s b
@}):Méu@ﬁb&)mwgﬁmﬁujuﬁ
ol S "B s et ) il JB s laens] sl
Cdean g5 dS Lol e sl Ogllas Lol L3 saslis
Al i S5 5 Ceal L e 3 IG5 Sls] s
Ll 5 s i JU u;l.)._w_ﬂd:ﬂ b b s Sl
DU 5 eS| 5T o B oaen ol Lol 3iaze Slalllas
) Sl i a6l slazel 0B s b el
Gb Sl el San 4SSl Luss . clin vivo Ll 5 s sslaS)
cos bl plubs LB gt sT gl jastls g8l
55 ol gladli ST ol ok s i == A s SlhSt st
3 Sl el mall Gl by 5 Al s O Sl 5 Ll

Lol 55 g Sa3lisil Jul slaolaw sl sl el o b


https://tumj.tums.ac.ir/article-1-645-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-26 |

Hemmati M. et al. \le

s S 315 Olas ol 55 O35 SRl el (S 5L san
S (b (sloz gy oipd L) s 51,5 5 pame T U5 il o
i g ) S ol 5 00,8 (6,5 il Slid gloays ol
Al g3t ezl s ot ls 5y5e 55 Lo slaasl oS
Ollas 53 48 das e LS OldenST 2T JU 55 o b 5 050018
ISt el A S s 3550 45 S e ol
sl oplply b Gl Il S e OF s 5 5l s
o5 st Ola ol Olays 3 5lSel, G Ol sy SlansS] 21 gLs

Dpd a5 B 5 b s ) e dolinl

References

1. Ward RA, McLeish KR. Oxidant stress in hemodialysis patients:
what are the determining factors? Artif Organs 2003; 27: 230-6.

2. Kosch M, Levers A, Fobker M, Barenbrock M, Schaefer RM, Rahn
KH, et al. Dialysis filter type determines the acute effect of
haemodialysis on endothelial function and oxidative stress. Nephrol
Dial Transplant 2003; 18: 1370-5.

3. Lucchi L, Bergamini S, Botti B, Rapana R, Ciuffreda A, Ruggiero
P, et al. Influence of different hemodialysis membranes on red
blood cell susceptibility to oxidative stress. Artif Organs 2000; 24:
1-6.

4. Mircescu G, Capusd C, Stoian I, Vargolici B, Barbulescu C, Ursea
N, et al. Global assessment of serum antioxidant status in
hemodialysis patients. J Nephrol 2005; 18: 599-605.

5. Benzie IF, Strain JJ. The ferric reducing ability of plasma (FRAP)
as a measure of "antioxidant power": the FRAP assay. Anal
Biochem 1996; 239: 70-6.

6. Salamuni¢ I, Jureti¢ D, Ljuti¢ D. Effect of different dialysis
membranes on erythrocyte antioxidant enzyme levels and scavenger
systems related to free hemoglobin in serum of hemodialysis
patients. Clin Chem Lab Med 2003; 41: 904-7.

7. Schettler V, Wieland E, Methe H, Schuff-Werner P, Miiller GA.
Oxidative stress during dialysis: effect on free radical scavenging
enzyme (FRSE) activities and glutathione (GSH) concentration in
granulocytes. Nephrol Dial Transplant 1998; 13: 2588-93.

8. Descamps-Latscha B, Driieke T, Witko-Sarsat V. Dialysis-induced
oxidative stress: biological aspects, clinical consequences, and
therapy. Semin Dial 2001; 14: 193-9.

9. Fumeron C, Nguyen-Khoa T, Saltiel C, Kebede M, Buisson C,
Driicke TB, et al. Effects of oral vitamin C supplementation on
oxidative stress and inflammation status in haemodialysis patients.
Nephrol Dial Transplant 2005; 20: 1874-9.

10. Kamata H, Hirata H. Redox regulation of cellular signalling. Cell
Signal 1999; 11: 1-14.

11.Vassalle C, Masini S, Carpeggiani C, L'Abbate A, Boni C,
Zucchelli GC. In vivo total antioxidant capacity: comparison of two
different analytical methods. Clin Chem Lab Med 2004; 42: 84-9.

12. Malliaraki N, Mpliamplias D, Kampa M, Perakis K, Margioris AN,
Castanas E. Total and corrected antioxidant capacity in
hemodialyzed patients. BMC Nephrol 2003; 4: 4.

"4z edalie 1JUs day HDL LDL (Js indS a3 o) (sla uie
SHDL 3 LDL Js S 5orls &l o5 Malliaraki asJlas s
S5 ol ol 45 S ST S 65 R SR
Syl 45 sty o 1lspen (b sl 3l 4diS 4 5 S
s 5l S s s e dss 5 IUs e s 50 L andlas 5 5e
53 Al e Coal S Lo Ohlew 3 b panddS (5 5l 59
025 IS 03 S U o o L85 53 ey oS Dl Lo aalllns
Osen 51 e (ShedamSle L8 Ol 505 13 eSSl 2
S im0 oelS o G0 Y Sl el 035 0T 5o ay

13. Giindiiz Z, Diisiinsel R, Kose K, Utas C, Dogan P. The effects of
dialyzer reuse on plasma antioxidative mechanisms in patients on
regular hemodialysis treatment. Free Radic Biol Med 1996; 21:
225-31.

14. Koenig JS, Fischer M, Bulant E, Tiran B, Elmadfa I, Druml W.
Antioxidant status in patients on chronic hemodialysis therapy:
impact of parenteral selenium supplementation. Wien Klin
Wochenschr 1997; 109: 13-9.

15. Himmelfarb J, McMenamin E, McMonagle E. Plasma aminothiol
oxidation in chronic hemodialysis patients. Kidney Int 2002; 61:
705-16.

16. Halliwell B, Gutteridge JM. The antioxidants of human
extracellular fluids. Arch Biochem Biophys 1990; 280: 1-8.

17. Abuja PM. Ascorbate prevents prooxidant effects of urate in
oxidation of human low density lipoprotein. FEBS Lett 1999; 446:
305-8.

18.0zden M, Maral H, Akaydin D, Cetinalp P, Kalender B.
Erythrocyte glutathione peroxidase activity, plasma
malondialdehyde and erythrocyte glutathione levels in hemodialysis
and CAPD patients. Clin Biochem 2002; 35: 269-73.

19.Pupim LB, Himmelfarb J, McMonagle E, Shyr Y, Ikizler TA.
Influence of initiation of maintenance hemodialysis on biomarkers
of inflammation and oxidative stress. Kidney Int 2004; 65: 2371-9.

20. Giray B, Kan E, Bali M, Hincal F, Basaran N. The effect of vitamin
E supplementation on antioxidant enzyme activities and lipid
peroxidation levels in hemodialysis patients. Clin Chim Acta 2003;
338:91-8.

21. Weinstein T, Chagnac A, Korzets A, Boaz M, Ori Y, Herman M, et
al. Haemolysis in haemodialysis patients: evidence for impaired
defence mechanisms against oxidative stress. Nephrol Dial
Transplant 2000; 15: 883-7.

22.Moe SM, Driiecke TB. Management of secondary
hyperparathyroidism: the importance and the challenge of
controlling parathyroid hormone levels without elevating calcium,
phosphorus, and calcium-phosphorus product. Am J Nephrol 2003;
23:369-79.

VIAY 35,5 o1 0,lass o 55 0,93 15 (K sl olCils o iy 0aCiils alono


https://tumj.tums.ac.ir/article-1-645-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-26 |

Tehran University Medical Journal; Vol. 66, No. 1, Apr 2008: 12-17

Blood antioxidant levels and alterations of serum calcium and pH in

Hemmati M.!
Kadkhodaee M.
Zahmatkesh M.
Mahdavi-Mazde M.
Ghaznavi R.!
Mirershadi F.!

1- Department of Physiology,
School of Medicine, Tehran
University of Medical Sciences
2- Department of Nephrology,
Imam Khomeini Hospital

* Corresponding author: Dept. of
Physiology, School of Medicine,
Tehran University of Medical
Sciences, 141556447 Tehran, IRAN
Tel: +98-912-1098211

email: kadkhodm @tums.ac.ir

hemodialysis patients

Abstract

Background: The risk of atherosclerosis and cancer is high in hemodialysis (HD)
patients. There is evidence that HD causes oxidative stress. However, the causative
factors of oxidative stress are unknown. It has been suggested that HD imposes an
additional oxidative stress on patients with chronic renal failure by activation of
granulocytes on dialyzer membranes resulting in an imbalance between oxidants and
antioxidants. In this regard, a number of reports, either measuring specific analytes or
enzymes, or estimating the total antioxidant activity of the plasma have given
contradictory and inconclusive results. To investigate the oxidative stress status in Iranian
HD patients, in this study, we evaluated GSH and FRAP levels along with Ca and pH in
the blood of these patients.

Methods: Along with 20 healthy age and gender matched control subjects, 24 patients
underwent dialysis, three times per week, for four hours in each session. Before and after
dialysis, blood was taken for biochemical and liver function tests and to evaluate
oxidative stress markers and measure Ca and pH levels.

Results: There was a significant decrease in FRAP and GSH levels after dialysis
compared to those before treatment. Dialysis caused an increase in pH and Ca levels
compared to levels in control subjects after dialysis.

Conclusion: In general, before dialysis, there is a balance between oxidants and
antioxidants; however, due to higher levels of oxidants as well as the possible binding of
antioxidants to the dialyzer membrane during dialysis, an imbalance occurs. The
instability in the balance of oxidants and antioxidants may be the major cause of cellular
oxidative damage found in HD patients. This study indicates that there is a significant
level of oxidative stress in renal chronic patients and this stress is augmented by dialysis.
Antioxidant therapy should be considered in these patients.

Keywords: Hemodialysis, oxidative stress, antioxidant.
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