[ Downloaded from jssu.ssu.ac.ir on 2025-10-21 ]

WWAVIYNY:cdl ;o & ,b O3 (Bgo dngels (Sl pele oA idgfy (oole aloo

WAV/IFIYY (o s &, VWAY 599 5 e i 0 ylould ool § St 090

U gowd Sl y3gw Sl 3T Cadlrd g3 ol (3 yod aid 7 5
W Wwo 3 (3 200 S v 90 oS sad SO Sl 3 (9 9ilight
&% sl

Y‘S.AJJ a1 0050 ‘YW doodlous ‘H:":e) KPP

by Al

b cgjtooolol i 5 ol 1 51 8b L lse Arsi g oy 30 gl ol Ay i 5| Sl cale dald tdaniie
G5l 5 gl il (205 e Wlsi (o ras gladshe (ST T 508 (I el e (s5lse (o359 Sollad
Sl 3l clled bl ped wan B o) 0l addlls Sl Bus 5,0l 510055 ceSss oL slagygs ueslie
B9 (975 Sabd 4 M S ol e sl Bge ceSgn SSb ST (9l g Bgenns arnSTgm

N oS (B 7 09,5 F 4y (s hn Vo b Al (o5 VEOEVE) 5 oo (Sge pu Y (020 aslllae cnl 0 1oy o995
ol (g pos a7 Jold (o o3 4slp 50l (Db gyt sl (Blae (19,0 B2,5 b 5l (Hbo laeg S slahse
Syt 320 ,5 lyil eaS et il (6l digas 3 o dumdr (303 51 Lyt el T caliyy azin § bl 0 301 Lansgio ot

BT ol (sl 4 (el Ggasl Sl obine D50 )3 s g 03l a8 Sy iy Sl 505 51 (29,5 G dslie
A5 SPSS 1581 o5 31 esliiasl b g Lo (slopus 2 s 428 ,5 ai 1o P+ [+ (g oline pebans 1y8,5 oolitsl Loog S pms lolins
25,8 alol VY

23 9 olinn GRI5H a8 s 5l gty 1035 53 18 53 SBigennsd SenS g (5 o ol 03 420 8 51 o 1S
09,5 9 (nyed ($Rbo g el (o3 1095 98 50 SaenST (e blS Glie (P< /e V) cldls (g)loline oS (Bbs JyS 098
395 lolins ;953 09,5 Ay Dol a5 Jl> 0 d(P<e/00) clls cobs S 09,5 b aslin jo (g lobire wgles Wl S
(P=+/-0)

il o 5 SlawnST T gls al5dl 1o wilgs o Saliiul o po5 Yool a5 cesls ol (g5 oo gl Lolol 25 S Ao

A3l 5e (hbs s S e

oS gt oSy (1556905 Gl genns anST g «(55la 0359 1 gdS slro]lg

09U ol g 30 goumn s densSl 1 g ‘5lbm}$T clled s..nl.nml s aian £ g5l eohe o axles wesdlie o> deze oo, eléﬂ
EYVE ATAY 05 (Bgao anped Sy pole oSiils cdmgly cole dlome . o1y2md Cald a4y Mo J (ol yo S (g0 oS gud Sl oSy
FAT-Q¥

Olnl iloal laal Ol rez dagsd sG> (b jsg pole 0ISEINS ()9 STol9r ud 09,5 )b skiwl-)

Ol lgal lgal Ol ez gl s&ESLS (o jig pole 2SN ¢ o9 STglg2 jud 03,5 bl

Olml Jurd )l o hars )l Giiso s8> (uolid Olo 9 (a8 pale DISUESNS (0509 (ST9)92 B 09,5 (S 5S> Sgmiail>-V
FIVOVAPID )t gy 35 IM.FAMI@SCU.AC.IT 1S9 pSUl Gy ¢ + AN FFE + AFVE 125 (U gamo 0 3kanns 953


http://jssu.ssu.ac.ir/admin_emailer.php?mod=send_form&sid=1&slc_lang=fa&em=m.rami-ATSIGN-scu.ac.ir&a_ordnum=4588
https://jssu.ssu.ac.ir/article-1-4588-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-10-21 ]

s rSI Jil o yeomiy S a (5eeST Ly (28, Yl
clale oS b 5enST s ol gooxie o sl
asle ST Jlad sl ase8 cils,y o CU2+4 Fe2+
(D) 35l Jos (H202) aeSTy 5,008 9 S| s
«bo an Lodlie Gz las 0 e dga > o
lise 3575 41 53l ol S @ (G955 o ]
Ol (V) 0,0 sledany (b Glhlen 5o (Shs)ss
bz e gblie plo i b cceSonn 9 i ja3 b,

] GgplannST g guilon ST o il

31—t s
LJ—JQQJW‘MH(\\)&BMGAMH
é_»).’o )| 9 09g— wl)& O )0 9.».:‘“5‘ u*‘f-“" LSL"'”
25l G g i o3l g (ool Sl
(V) 00,5 oo oyt ST sl IS0l
o9 Gz o ST sl JUSal, eyl a3
L“Qj)ﬁ—.' Lj)_c M_Cla )_v.o MJL\ BN “s‘glw od.«f.ad)‘..{)d.al.;ﬁ
iemeS1 58Ty sl asS o0 S adgi (1Y) 35,5 e
Ca"™ (lie (il (5,00 gie 4 ol g0 il oo
ool oly a o clyd 1o g Lopgjls,y o, Sles jlgo
2 odude (Sfelsd Vs 4 (V) Wed (45,95 55
(Jdo el osle gula wST oyl ay golo) jlws
Los sl e el 50 Jasgy 5SSV OB e
ol s oo LSS ) pon IS 05 5l (SgsS wee
D2 oo bzl i |y STl By as Y. (Jlo
Laiiges w55 59 a5 eS| Kty (ol slaaiss

\yay )y)w 5&& a)Lo.&‘; 5&“5%0)50

U0 B g0 3l vy (gl gl 9 51 gon S dunsS|y guo g9 (Soliiaw] (33 yoi i1

2 Gz Sdglie Pl b sals OM)p el Sobs
Jole Oloe an (oS yule) YL (95 08 ol ol
() cml el (B)lgs anngi alupj g el sl sslom
S obal B (STl Pl SG Glaie 4 6l 0
Ly o3Soe o2 93 yo b g edgudl 3 Shoe ¢ Sg90y90 i 5
ool 595 Gl L ol pan ol a8 (93 SIS a4l
S5 Gl 035 (o0 patiio Cel (550000 5 6095 2
» SFLS (mlissben s Sl (b lhlew (95
9 =8 et (e Cloasl g LS 3 s (S5 5950
33 s 51V (B9 e Sloo i slaJoh 3 Sloe
I Masl jo —mollST ol (F) 90,5 oo (cituluST o il
Silo g g 039 9 GieST JLd sladieS o sbsjl 4
sl psh5 45 355 o DUl Jsho slalame 5l by ] el ST
95 9 ok gyl ol b 3)ls b Lyl
392 Jed 5l B gile iz sy (o0 Sl 4 (0) el ol e
GO9Sy Ly (i 4SS 555 IS (ol
IVl e 5 a8,y (5anlSlS les Y g (o]
Lo by b olhlon ol sla JLSGol, ol 5o
4 yomie 305 0 45 o(F) dited 50 Cubs alKisle;]
) %35 il 4y Ceaglio Sal3¥ g Jsbo o]

03,5 yks (b3 oo 5o (L SlanST KT Condy
V) 50,5 o L ] g alid _iglST ol ey
sl mril ol olds s Loy o1 gla JIS00),
5:5U5l5 o (CAT) YL (SOD) 5bigansd 5T 15
el J55e 035 b sl ST 5 GPX) slacesT
53 obls (A) Ws,S e 225 C 9B A (gla by aiils
(b3Sl oz 3l L ylagaT T ol ppolie o5 cand
o (HLed plibew 59 Bgend Shgm 5 (euligls
o) S b gemand a8 g (A) Sl s
3emeST 05U 02351 Lol e a8 el (ol oS g
oo Lo i STy o,lg aS cwl ooyl o 51 (GPX)

G815l St o 1, pulul (255 w98 oo (LS

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


https://jssu.ssu.ac.ir/article-1-4588-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-10-21 ]

O')&MS@)M -

ain Sl gl asdlas 5l Gas dA) Lcel lacdl

- 2lree sl Ghge cweSgnd Cb laSTy e5bslS

orb L aliilel 80 4 02 58 5l 2l gy

Gi gy G eS0T L (7S 055 ol e 4 5031
! 8l ol LUECRA2017.2 o Lot 4 Slilge
L (Wistar) ;s oI5 @b 5 oloee (Sgo jo Y jslase
iged plote 4 p)F VEOEUT ()59 (eSle § oo i ) -
Ll 3 s slo g 4lS 08 4588 i o i
a0 YYEY oo S L lasws oo S
Ly cela WYY S, - ol as o ol .5 il
D593 )5 (5,0 g o5 sl 5 ol & ST s
19,5 Jlas g ol iolesl Loyl b atie ¥ o 4 Sblgus
sy i &5 = oGBSl Jae g Jed )
Jsb 5o miads sl (Buiss psass (! e 4ty
g otlesl dulyd b o LSl okt & sl ST ol
Laddo Vom0 Goe 4 azan 40 59, 8 Ollgs o)l )5 oS
3o by ol 13,5l 59, a0 50 yie Ve ey
e b Shge 5l o VY o e 5l casg e cel VY
(Sigma, St.) STZ Jsl=xo T mg/kg Slao 9,0 5,5 L)
Yoo /0 o3l Sl iew 8L 4o oals angs [Louis MO, USA
@lee Gle Uise an ans )8 Ll cubs (pH= F10) L
FA 0l G5 Sl L (e Jolos 5 0k 58
by Szs8 calz SO olanl b (a5 5l pm el
S35 097 0k8 Ko 2o slo ge p3 w9 53y S
oo 3l oolaiwl b (je5 auiB g ol ools 13 11egS oIS los
(Roche Diagnostics K.K., Tokyo, Japan) (s yies—SslS

FAL L T o b oS almo sl (oge o5 2313
o=l dazg L YY) s )3 )18 oolaiul 0,90 pols axllas

I G5 39 @l sl (g saled 95 WB &5

\yay )y)w 5&& a)Lo.&‘; 5&“5%0)50

OH) (gm0 JouS'gysen Jlad Jlows JB001, 5 (H202)
aua S (WWAP) o)) Ke 5 Slaods i j0 . (VF) s
OgsldenSTn 1 S5l9n (23559 Sellad 0,90 o Sl (o)
Jis @ ol o (ST T slam T lad 5 s
= slree sle G ;5 G Oy~ (oS
Ol 8l ez ge o590 dlad aS ols lis bl Sl
65 0 S s 45 ST T o T cdled lolins
Slaml clld 1y (559 (el 5SS (S
O0) il oo SlownsST T

5 G5 olr Sz 50 )l plgme 4 (8 e
a0y b Gl pgaz 4 b lon 3l 6ol S5
sl Ly aS onl G5 2555 colled (VF) canl ond
w5 oo ST Lo oy Ginli¥l czge (ialus] lad
GialS czse (ialeST o lam T gy il L
4 0 B4 OV) 93,5 oo oy 50 95T oIS,
Son Lo giogesl g5 arazgi b (05,5 Sl pod (25 il
A 0,5 13 el Se 5 s sl it 3l Cos ol
51T oyl Gal8l Sl a5 0l (55 JUe yobo
bogie Gad b (28555 Sloped (S0bd Ghlew ;800 5 (o0
it M) ol 00 Slgiiny (Sdplie bayl s (s i (sl
o 5l (S S S8l g S Sl bl
5 555 lS l5e a5 4y S el CNS gLl
el bl 50 g ams o lid STy @ e (somedS ole
o=l 0 ROS slaasss adsi 9 Sl jon cums (comclS
S el Gl S e o] Bl 5 00,5 o 4>l
3 (o G oS g 45 Zel S5 4 oY sl vas
SV 4 ol lagysys & ol g 0ls alidl> 5 (550l
OA) ol aalgd pomie (6,500 g akidls o adi g Sl
1 Lot 6T 1,581 aid8 clivios 503 o |
Cwd do Hlade ol 9 (VA ) aiil o0 S (6,05 o3Il e
ot Sl 95 AL 95 xSl Gk 5l el
oSl oo SCNS o Lagla ST Tl

U5 a1l oatiled (55 50 09750 (sl ST

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


https://jssu.ssu.ac.ir/article-1-4588-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-10-21 ]

ad cp 3Tl e el YE OV Jgam) s anileass
oS 5 Slae 59,0 Gy bawss ale gl ige (0 S
5 00 gt (O MIKG™) adbly o (VO MY/Kg™) cpaolsS
kel bl Cod g (598 Lawg e (53,5 Iz Sl
WJMPL')YH@L"AY.. )050..\_..':.» ‘..\_‘> MOSMMSLJ
A yisem (DHEF0) Sl

G (5l Ao e e TPM ;0 4880 Vo Soo 4y g
m‘f}w u.....’?u.m ‘_glj.v o..\.cT Cewd 4 QL‘-“-’)"}“‘ )‘ 9 A
oalaiwl (GPX) jlawsTyy 9.5lglS 9 (SOD) ;Ugomayd
e i B o3l sk s Lo g ol
ST g 00 sS o der e an la ST miliE
$B00° 5,9 Tge Jsb 5o iged 10 (598 i Sl (o
@l o oailym Ll Sy agli Yo e 4ids O G 4 e
bwg pedgil sl s Lol e wops o5l s &
Sl oo, Gldail b .ol eolawl (rendox-uk) S sas,
g el s an o] cdlad o bl e g5, g
YY) 0l 5155 etSgn (S8l p )5 50

S 51 GPX) lawsSTl s (elielS codled yioeiw sl
y9=a> 33 GPX (o551 i sola sl (rendox-uk) (S 'gas,
035698 gmmalanaST 50 o jad o 20T 55008 (0gS
55559, 09l il i jge o Sl 05 0
55Uk ((NADPH) &lad 0592lS g5 (68 el (950
Lo NADP+ 4y NADPH o Lsl Ly s o 0S|
Ol =5 05l L GPX o351 jea> e 040 (0
Al pagl Y. zow Job 0 onds ol K, ialS
azly bl 1 codled ol Col 3 aado ¥V b ranld
O (S8l S )0 adids  Jse 9,5e) Jloll
(YY) o u‘l‘;)l}f

\yay )9‘)&“:’ 5&3) a)l».{b AMSMO)SJ

U0 B g0 3l vy (gl gl 9 51 gon S dunsS|y guo g9 (Soliiaw] (33 yoi i1

sle Jig plod ;o ol sl g jlade cpl 51 5YL 48,5
aS Sl ;53 an p3Y) wl aulb sobs e oy, olro
Sae ¥ ol beste 5 hge e VP po ol W51 oy
Lo s o 5l ey (0le BLs cnlys Sies VY lals
P9 dm 93 e Y ggeme j3 a8 ubs g Lo
ks 09,5 () NS e 255 (095 ez 4 BolaS
1 aS 09 e ige ju 7 Jold 05,5 () (DT) (25
(Streptozotocing ywgigjei il Blas (5,0 33,5 G,k
A (S0 e03ls aiae 5l g eud cubs (USA Sigma)
Aol il (oS al> O 4t L6 g 4tin £ ke
ot (s yed ddz 00y STl ey el YF 5 isls e
o P Jold 09,5 (0 H(DC) S (hs 09,5 (Vo
STZ Blio (35,8 G5 Gk 3l 45 392 @lme (hoe
ICR UL LA SR PETION P Y EIIP TN 3 S-SRI a2l AR
5 ond g pi5 oy 5 a4k b ploj o2 (a2l ee sl ise (2
Logl 5y 2 ooy, S 5500 Gillae Lo palejl 5 Ul adS
F Jolis 09,5 ! :(HT) Wl o ja3 09,5 (¥ .cd dy plxl
D syl aslipy ;0 DT 09 aiilen a5 05y ol o Soge
ol {HC) il S 05,5 (F s ools &5 1 oo 5
SIled ged 25,0 45 9 o g £ Jell 09,5
bwgie Gald b (liial (nyed 5l pol gl o aisss
P 33 (05 Sleog,S 45 D50 (1o ooliul
28 i 8 Joe Sl rens) )5l o
3 dmdz B gl (Ol emino ataail g iy (i
s e g Gy A8 S 18 dlan £ 0w 4 g dlan
@l adds o e Ve 5l g Sl Gl gy 4 )5 e
o aads Ve gl aads o e Ve (Jgl alan o asds Y-
VO ipguw dian (04830 Vo (gl adds 10 e V0 pgo alan
e WA @ oo aian 0 as B0 Ve (gl agds o o
g a8l iolidl s aan jo 42 Bo Ve (gl ads (o
WS el o saslicws 4 slo 6,55l 4 o,

Sl (it 220) Sl 45k 5 55 sl it Al

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


https://jssu.ssu.ac.ir/article-1-4588-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-10-21 ]

Q')Mjgo)dm -

e glo azan o gy o0e Oles Y Joux

VV=YA YY-\A Vo 'O

;5 (LUECRA. 2017.2 51 aiS oS L) iz o)

2 ploxl g 9ol jleal ol yez dagd oKl

0399 0> S b5
Dy o o9 Sl e (el 4l £95 0
bl Ghalidl (gl e og,F sl ige 55 e sty il
bw&)osbum‘wﬂmf)‘w5‘(P<’/”\)
05_3 )‘0)9_‘5-).3 6)‘.31_2.1./: d)L_?" )‘ ul.._’>- p.o: pJL..u dl.ﬂb 05;
FodS cdale (e 4l Ll o iz w2 (P<e/e 0 Y)
o JrS Cobid 095 ar S 03,5 0 ped Zobid 09,5 (9>

.(\ )‘bj.o.;) (P<'/' Y) Sgs u.ula 6)‘QLIM S yg0

- b

T m&'

GursldB  Eu3 slaw by FA

O Jpm=5 S as

(48,85) (3 yol Do
(ad33 p yie) 0l 5195 Cus pon

Gobol Julons g 4y 525
sz g L_alogai o L_mools o)l 5 gl
&9 09— Jlo s lacnl s solaul (e glasE 1. S5ls)
sleslaiwl b iy an Lo uiloylg 080 s g o oslo
033 3P 1+0) a3yl sl 5 Sy =95l (sl o505
Lo 09,5 e i dilio (gl 48, Sy il g 5L
295 demlie (sl ally SIUT Jlio & s oolic] il
3 8lolme o o eoliiul 4dd ohias ee;l 5l e og S
ool b (6 lol (slosms)  4lS s 4335 15 5 (P<-[+0)

(285 plowl YY a5 SPSS 33l o5 5
SN ol

W o—scoile B scls

alie slo 0g,F oo sla oge ;o (MEAN £ SEM) Ll 5568 o o 1) 10503

(PSe10) wila s 05 (s 55 jloline (5Ll M 59>g Sl alizal g,

Sgm e (5 lolne O jgmo 4 00,5 1y yod pllw 09,5
b 03,5 (n 73 (Sl0g )T (59 Dl uSileo (P<e/2 4 )
(opmizad (P2 ]+ 0) 095 ol Wl J,muS 4 cous
A Camand 09,5 (o3 Solyd sloog S ()55 Dl s (e Siles
Lol 28l alj8l o yod athn (i Sl gy a2 ST 2l 508

(Y Loge3) (P> 0) 0gu jlolins iuli8l -yl

\yay )5})@ 5&:) O)LO.::! AM5M°)5°

PRSe L s blise ST La 09,5 adgl (33 Tl o

555 Syt eSls (s ol 58 Ll (P21 0) el
035 35 5 plls J5S 4 G 2olis S 095 slasige
O 9o d b J ;S 09,5 Ay Cannd 035 (2 ped (LS
ol bl sla s s (P<e/+ ) 091 yaS (5 lole

A o 00,5 3 10 Cubid 09,5 )59 Ol ki (12 loe a5 0lo

O3 (9ot Sloyd = (Sl lods g Sy pale oGS alo


https://jssu.ssu.ac.ir/article-1-4588-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-10-21 ]

()03

Opls J=s

U0 B g0 3l vy (gl gl 9 51 gon S dunsS|y guo g9 (Soliiaw] (33 yoi i1

wilizee o 0g )5 slo ige ,o (MEANESEM) (459 &l i 1Y Jloges

(P14 0) wily o b 05,5 s 45 obine (Lol B Sgg ,ils aliiels By,

il (g yod e Zulid (g yed 09,5 95 )0 GPX cdale 1Sl
20,5 evalie Cobs J7uS 09,8 4y L (5 lobire I
49 M}ﬂ O Gl oS 0l lis bl s o2 (P64 D)
Solds ol JuS 095 A Camd gyl ol 0g)S
il S ol g, polie b gly 4 g 4t (g olins

P=+13F9) col acily

S e il ol 3 445255 ol
T loged 50 caaS g 8l o g 4525 5l Juol> ol
(Y Jgoz) aids codind (y905] ol ol oo ools )Lis F g
ol Gl geliinl oyl aan £l ey &S ol las
pllo (ghyed 5 Subs (Ghyed 095 93 & ;0 SOD clile
Al & e Selis S 05,5 0 5 (s foline Sl

Ol (P<e/ee V) canl anils g lblixe alS b og,S

obo sl o laugie ad b celii] d,gm?;lePX 5SOD C}]a..u)éMMO}&}TjM‘)&&Q)‘}JMQj&ﬂ =l Y Jous

P log,5 P
Heloov CD CH #el
#1989 DT #el
#Hel-o8 HT #el
Heloo¥ CD CH Heloo-
#Hel-e0 DT #el
#el HT #el
#1954 CH DT #Hel-
#Helood CD #el
HeloN HT #el
#Hel-os CH HT #Heloo-
#el CD #el
Helon DT #el

HT oo SOD
CD CH

CH DT

HT sl o) GPX
CH HT

DT

H gnyes calis 09,5 =DT (ilis S5 09,5 =CD ¢ ol J 55 09,5=CH
red ol 0,8 =T

Al odiad G505] 40 (5ol grlaw # canl ;S Guills Judos yaesT 0 (6 loline rlawsst

\yay )5‘)@ 5&:) O)LO.::! AM5M°)5°

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


https://jssu.ssu.ac.ir/article-1-4588-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-10-21 ]

O')&M’GQ)M

3 v
2
3 e
'iw.
EAS .
o Yo
55 K
£ 5,
g
E RN

oo s o FCpy Jeit g

ied ke e ol

(P 0) wsl oo g S 5o Jloline (gLl BB vy g Silo alical g

3

4

¥

{mol/min.g) sy gl
%)
N

)

all

el Jys wobs J08

R et ol

.l ‘_gl.tbos)f ‘_gL(bui':ya 5 (MeaniSEM) )‘L\.:...Sb.é Q5:3U9lf pJ)J] O‘}:.a ulM :f)lbj‘u‘
(P<Zee0) wal = g8 oy yo ,loline ‘5)Lc~| s 8525 ,Sls alicel By ,>

S5 sla JLSsol, soisS Lo,y sla,liol 0,5 Jlad alawly 4
(V) 05 )88 S yo ol laio 5 (g8 Copagamms s
i L el ¢ STy ) 50nST slaaseS adgs iolsdl
s acdl s oas JI55le b JlanST (T gl
sles Sloe 51 sl Sla ST 5T slaes 3T o ioluS]
50 (YEY0) ais cdadlxs jlwgen Laa> cgo o Jolu
= emliinl g ol ol pes codne Ol Sl iobdlas 51 6 b
Sad b aseliis] ol yei a5 Wlesls ylas olallas (YF)
sileST 0l o il culld (l3dl el bawgie U oy
Vg oo SlowmST BT cud b aolidl g SISl odlas o
(YY) il oo gmndr j 0l Gpgin mmls U jol pl as
OteS 090 S 2l 5l ey ol addllae )3 4z ol
sl el (W Sle e 5o g boboe (iolidl eli!
oddlive iy yod slog, 5 ;0 GPX 5 SOD slagylapns]

el o Glen Olo ped was o lis el pl a5 058 )3

\yay )y)w 5‘;'.& a)l».{b 5&“5%0)50

el ped atbn £ g 4 Sl asddllas o
SlaaS T 5585l 5 Sbgemnd anSTp5m slae 5l codlad
2 b e 5l Gl Shge GueSee L,
Sloml cozrge 0li oo el (23559 Dl ped 0D iSlo
sloslal 1o 5955 ke 5, Slas ;0 (aie slo) g5k
O g3 laST oyl YL e b allie sl b S5l
sl goliial (o5 el o3 ol ala 51 48 sl 4zl
Oy ain £ ol egis 5l saal Cwsan i plo
09,5 5o o5 oS chale jblae ol cge ol
ool 00l g0bs (s
GRalS S wlgs e ()9 45 W oo ()LaS lalllas
g @8ly e o5l s 5 (2359 Jsb 5o Lawdly 3515 mhans
b gl Gl wilgiigo (39 00 02l i iz oo
A sonedS yule a8 ol ol ool (Las (Y +) ams il 58
N-Methyl-D-aspartate(NMDA) 00 1.5 10,5 Jled alaly

sl (Koo g 33 o Hial8l ) L yg,95 (1950 a0 S 399

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


https://jssu.ssu.ac.ir/article-1-4588-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-10-21 ]

i Sdlad Do 9 B 09 Sl (S (el 09,5
729 o Sallad 95 50wl 0 O Wit sopes sla i
Slalllas ol Slg> wal pac (YY) ailes 2o oy Slaws]

B35 oy Ao JYo 4

259 Sl yed we3 oo Olis b agh (ow)p 4z Gl
S5 9 azgi LIy lacdl Slast ol a3l codled

loaely o Colial sloo 93 3929 (on o5 2> o259

Jlie olgmie an (FEYONPXY) v oo s o o yo3

S, A e (SIS e Colinl Lol e ayall Sl a3
ROS ;o g cel wiilys (oo laJdy igi g 2o 5 oL o5

alasT HLad a3 8IG slnl 4y e Coled 5o 5 995 (0
S9a> )d eS| B ran wual (15,0 e o b g wis S
Gl ySan 3T Gl G0l odgs ial38 b s et

G535 Gl 0995 hendi oy (GlaST (5T glos b b

Lol 05,5 0 guilancST o il o8l 4 joxie yals g o>

ST s il Gl 5 g 5 wliie 359

(YY) 0l volez gilanusT o ] alS 4 yoxie

solie Lo culus slaige ‘l.au_by,ﬂ aS cplasazgi

s’ gr:'ﬂ s mhaw 5 SV asllST Jalge aly
Ol yod aan £ d )y oo Hlaias adl olwly wisgs 5 ol
GPX 4SOD slaglast ol clale il coge 55lsn
s 45 Sdls Gl lsSoe w0 S (025 sl og S )
Cel mgyld et 0 ol SO lsmie 4 Wiy oo Sliul
9 S gt Log,05 ol g 00,5 (bo sl s
L 6 pe5ols g abibls o saii g bd o¥sl Uil
Cd,b o oyl sgh e slpiion pl ol s als
Gae SO e 4 San ac s 5 )b 5l SlalsT ol

Sz p 10,5 18 ax gl 890 Cubd (6 )lew H0 She Jleys

\yay )y)w 5&& a)Lo.&‘; 5&“5%0)50

U0 B g0 3l vy (gl gl 9 51 gon S dunsS|y guo g9 (Soliiaw] (33 yoi i1

095° 3% ialeST i plie aLTH8 ad i 50 Wilg e
a8l 341 ok

2lgs e oSt 5T cpl b b alidl cde 18l 4o
a1 il Gl b i g 3 S el
as (YA) sl ofsT sla JLSGol) o 51 i adgs 51 ol
L GPX Lwgs Lo Jobw ;0 a5 (59,000 apunSly a5 (5 )5k
wboo Gl (bs Ghlew Bgje 0 00,5 0 (s CAT
P S O Dae (Yo (655 18 s lis Wil e

OV N0 HlSer g (g i b ol hagh azs
Jols) s ol e obs 03jlss 43l (Y 10) ) Lo
€5 b o8l (59, 1) (s pdy Sllasil 5 Stoglio «(55l9p Ll o
5T ooy 09w 9o (LA Sl a3 S oy n ¥
S do s b by o a5 0l baglasnsT mals 5 glagusT
= g o b ol o3 2 p eV ol Gubo el
3 St s =S ol o asll S
“ e i () o)l lid (0 ol 5 dd (srlanST
ooyl G2lS s (555 e dled 5 el (e
3 sy ellad i (clagailSe b 45 bogsyo u5hnS]
05 Oz (el Sgndp oz ge 4 il 5005 tolidl alex
0 ool L cogdleay (Ve) 04 g0 eS| Jobo 10 (5520
e 0, e aloz 5 Sy igye8 olse il 45
Cdled U g3lwoslel i (o 50 Wilgi oo (BDNF) e 5l 5o
(V) Gl oS! o s 0151 sla IS5, 51 ool )l pme

OhlSes g o6 Cladss mlo Ly ol iagh mlbs
Ty, el SO gl o ped ain ctia Sl ) p
Opyod A ity Ao ol dn Wiy 0bs Jige
9995 (oo JoyadS 5 g5 I pals o mie S
9 =S 05 Ay S (b sl 10 SOD mlas

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


https://jssu.ssu.ac.ir/article-1-4588-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-10-21 ]

O')&MSG”)M -

o8 5 i wiaile; b ) b Giegl cnl plsl o

.o)L.\} 0395 Zéél.;.o )é &)l&‘;

aoboanl o g 8ls 099 LS, cpl jo (goanie OIS aS

255 1,8 dslllas g0

0uSiils (23555 Sl 09,5 S, I alewy cn
a5 Slgal ol oz g oSy (2% Cslae 5 (2355 psle

1- Aronson D. Hyperglycemia and the
pathobiology of diabetic complications. Adv
Cardiol. 2008; 45:1-16

2- American Diabetes Association. Diagnosis
and classification of diabetes mellitus. Diabetes
Care 2014; 37(1): S81-90. [Persian]

3- Porter KE, Riches K. The vascular smooth
muscle cell: a therapeutic target in Type 2
diabetes? Clin Sci (Lond) 2013; 125(4): 167-82.

4- Hsu WT, Tsai LY, Lin SK, Hsiao JK, Chen
BH. Effects of diabetes duration and glycemic
control on free radicals in children with type 1
diabetes mellitus. Ann Clin Lab Sci 2006; 36(2):
174-8.

5- Fisher-Wellman K, Bloomer RJ. Acute
exercise and oxidative stress: a 30 year history.
Dyn Med 2009; 8(1): 1-25.

6- West IC. Radicals and oxidative stress in
diabetes. Diabetic Medicine. 2000; 17(3): 171-
80.

7-  Asmat U, Abad K, Ismail K. Diabetes mellitus

and oxidative stress-A concise review. Saudi

Pharm J 2016; 24(5): 547-53.

8- Abdi A, Ramezani N, Abbasi Daloie A, Ganji
N. The Effect of Aerobic Training and

\yay )y)w 5&& a)l».{b 5&“5%0)50

Coriandrum  Sativum Extract on Some
Oxidative Stress Factors in Male Diabetic
Wistar Rats. Tabari J Prev Med. Winter 2016;
2(4): 34-3. [Persian]

9- Saritas N, Uyanik F, Hamurcu Z. Effects of
acute twelve minute run test on oxidative stress
and antioxidant enzyme activities. African
Pharmacy Pharmacol 2011 8; 5(9):1218-22.

10- Maritim AC, Sanders RA, Watkins JB 3rd.
Diabetes, oxidative stress, and antioxidants: a
review. J Biochem Mol Toxicol 2003; 17(1): 24-38.

11- Sytze Van Dam P, Cotter MA, Bravenboer B,
and Cameron NE. Pathogenesis of diabetic
neuropathy: focus  on neurovascular
mechanisms. Eur J Pharmacol 2013; 719(1-3):
180-6.

12- Valko M, Leibfritz D, Moncol J, Cronin MT,
Mazur M, Telser J. Free radicals and
antioxidants in normal physiological functions
and human disease. Int J Biochem Cell Biol
2007; 39(1): 44-84.

13- Chen X, Guo C, Kong J. Oxidative stress

diseases.  Neural

regeneration research. 2012; 7(5):376.

in  neurodegenerative

O3 (9ot (Sloyd = (Sl lods g S pele oGS alo


https://jssu.ssu.ac.ir/article-1-4588-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-10-21 ]

14- Melo A, Monteiro L, Lima RM, de Oliveira
DM, de Cerqueira MD, El-Bacha RS. Oxidative
stress in  neurodegenerative  diseases:
mechanisms and therapeutic perspectives.
Oxid Med Cell Longev 2011: 1-14.

15- Weinger K, Groot M, William T. Cefalu
Psychosocial Research and Care in Diabetes:
Altering Lives by Understanding Attitudes.
Diabetes Care 2016; 39(12): 2122-25.

16- Shamsaei N, Abdi H, Farzad B. The protective
effect of exercise on lipid peroxidation and
antioxidant enzymes activity in hippocampus
following the cerebral ischemia in male
rats. Sport
Investigations 2017; 9(3): 33-40. [Persian]

17- Nakhaee H, Nazarali P, Hanachi P, Hedayati

Physiology &  Management

M. The effect of Aerobic Training and
Cinnamon Zeylanicum Intake on Total
Antioxidant Capacity in Active Women Horizon
Med Sci 2018; 24(2): 88-95

18- Nojima H, Watanabe H, Yamane K, Kitahara
Y, Sekikawa K, Yamamoto H, et al. Effect of
aerobic exercise training on oxidative stress in
patients with type 2 diabetes mellitus. Metabol
2008; 57(2): 170-6.

19- Albasser MM, Amin E, Lin TC, lordanova
MD, Aggleton JP. Evidence that the rat
hippocampus has contrasting roles in object
recognition memory and object recency
memory. Behav Neurosci 2012; 126(5): 659-609.

20- Vinetti G, Mozzini C, Desenzani P, Boni E,
Bulla L, Lorenzetti I, et al. Supervised exercise

oxidative  stress and

training  reduces

\yay )?}Q—& 5&& G)l.b.{:) ‘lg.u 9 S 0590

U0 B g0 3l vy (gl gl 9 51 gon S dunsS|y guo g9 (Soliiaw] (33 yoi i1

cardiometabolic risk in adults with type
2diabetes: a randomized controlled trial. Sci
Rep 2015; 5: 9238.

21- Szkudelski T. The mechanism of alloxan and
streptozotocin action in B cells of the rat
pancreas. Physio Res 2001; 50(6): 537-46.

22- Kakkar P, B Das, P Viswanathan. A modified
spectrophotometric  Assay of  superoxide
dismutase. Indian Journal of Biochemistry &
Biophysics 1984. Vol (21): 130-132.

23- Chen Z, He Y, Song C, Dong Z, Su Z, Xue J.
Sericin can reduce hippocampal neuronal
apoptosis by activating the Akt signal
transduction pathway in a rat model of
diabetes mellitus. Neural regeneration research
2012; 7(3):197-201.

24- Li PA, Shuaib A, Miyashita H, He QP, Siesjo
BK. Hyperglycemia enhances extracellular
glutamate accumulation in rats subjected to

forebrain ischemia. Stroke 2000; 31(1): 183-92.

25- Tsutsui H, Kinugawa S, Matsushima S,
Yokota T. Oxidative stress in cardiac and

skeletal muscle dysfunction associated with
diabetes mellitus. J Clin Bioche Nutr 2011;
48(1): 68-71.

26- Oztasan N, Taysi S, Gumustekin K,
Altinkaynak K, Aktas O, Timur H, et al.
Endurance training attenuates exercise-
induced oxidative stress in erythrocytes in rat.
Eur J Appl Physiol 2004; 91(5-6): 622-7.

27- Cunha TF, Bacurau AV, Moreira JBN,
Paixao NA, Campos JC, Ferreira JC, et al.

Exercise training prevents oxidative stress and

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


https://jssu.ssu.ac.ir/article-1-4588-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-10-21 ]

gl)&o.bg‘sn)m -

ubiquitin proteasome system over activity and
reverse skeletal muscle atrophyn heart failure.
PLoS One 2012; 7(8): e41701.

28- Farhangi N, Nazem F, Zehsaz F. Effect of
Endurance Exercise on Antioxidant Enzyme
Activities and Lipid Peroxidation in the Heart
of the Streptozotocin-Induced Diabetic Rats.
JSSU 2017; 24 (10): 798-809. [Persian]

29- Alghadir AH, Gabr SA Anwer S, Al-Eisa E.
Fatigue and oxidative stress response to
physical activity in type 2 diabetic patients. IntJ
Diabetes Dev Ctries 2015; 36(1): 59-64.
[Persian]

30- Hamakawa M, Ishida A, Tamakoshi K,
Shimada H, Nakashima H, Noguchi T, et al.
Repeated short-term daily exercise ameliorates
oxidative cerebral damage and the resultant
motor dysfunction after transient ischemia in
rats. J Clin Biochem Nutr 2013; 53(1): 8-14.

31- Laufs U, Werner N, Link A, Endres M,
Wassmann S, JirgensK, et al. Physical training
increases endothelial progenitor cells, inhibits
neointima formation, and enhances
angiogenesis. Circulation 2004; 109(2): 220-26.

32- Pereira AdS, Spagnol AR, Luciano E, Leme
JACdA. Influence of aerobic exercise training
on serum markers of oxidative stress in diabetic

rats. J Physical Education 2016; 27(3): 20-9.

\yay )9‘)&“2’ 5&3) c)l.».{:) ‘,@w 9 S 0590

33- Pilch W, Szygula Z, Tyka AK, Palka T, Tyka
A, Cison T, et al. Disturbances in pro-oxidant-
antioxidant balance after passive body
overheating and after exercise in elevated
ambient temperatures in athletes and untrained
men. PloS one 2014; 9(1): 85320.

34- Aksoy Y, Yapanoglu T, Aksoy H, Demircan
B, Oztasan N, Canakci E, Malkoc 1. Effects of
endurance training on antioxidant defense
mechanisms and lipid peroxidation in testis of
rats. Archives of andrology 2006; 52(4): 319-23.

35- Ogonovszky H, Sasvari M, Dosek A, Berkes I,
Kaneko T, Tahara S, et al. The effects of
moderate, strenuous, and overtraining on
oxidative markers and DNA repair in rat liver.
Can J Appl physiol 2005; 30(2): 186-95.

36- Finkel T, Holbrook NJ. Oxidants, oxidative
stress and the biology of ageing. Nature 2000; 9;
408(6809): 239-47.

37- Wei D, Zhang XL, Wang YZ, Yang CX,
Chen G. Lipid peroxidation levels, total
oxidant status and superoxide dismutase in
serum, saliva and gingival crevicular fluid in
chronic periodontitis patients before and after
periodontal therapy. Aust Dent 2010;
55(1):70-8.

O3 (9ot (Sloyd = (Sl lods g (S pale oGS Ao


https://jssu.ssu.ac.ir/article-1-4588-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-10-21 ]

Journal of Shahid Sadoughi University of Medical Sciences Received: 7 Jun 2018
Vol 26| NO 6 | Sep 2018 Accepted: 14 Jul 2018

Effect of 6-weeks of endurance training on the activity of superoxide
dismutase and glutathione peroxidase enzymes in the hippocampus of
experimental diabetic male Wistar rats

Mohammad Rami*!, Abdolhamid Habibi?, Mozhdeh Khajehlandi®

Introdution: Scientific evidence suggests the role of oxidative stress in diabetes and the development of its
complications. Pre-preparation by aerobic exercise with increasing antioxidant power of neuronal cells can
reduce oxidative stress and increase the resistance of the hippocampal region neurons. Therefore, the purpose
of this study was to investigate the effect of 6weeks of endurance training on the activity of superoxide
dismutase and glutathione peroxidase enzymes in the hippocampus of experimental diabetic male Wistar rats.
Methods: In this experimental study, 24 male rats (245 + 9.4 g) aged 10 weeks were divided into 4 groups of
6 rats each. The diabetic rats were diabetic by intraperitoneal injection of STZ. The exercise program
included 6 weeks of moderate intensity endurance training. At the end of 6 weeks, the hippocampal tissue
samples were extracted, 24 hours after the last training session. Descriptive one-way analysis of variance
(ANOVA) was used in different group. If analysis were significant, differences between groups were
estimated using Scheffe post-hoc test. Significance was defined as P<0.0. Statistical analysis was performed
using SPSS software version 23.

Results: After 6 weeks of endurance training, the level of superoxide dismutase in both groups, healthy
training and diabetic training, was significantly increased, and in the diabetic control group, there was a
significant decrease (P<0.001). Glutathione peroxidase levels in the two groups, training and healthy control
group, were significantly different compare to the diabetic control group (P>0.05).There was no significant
difference between the three groups (P>0.05).

Conclusion: Based on the results, it can be concluded that endurance training may be effective in increasing
the anti-oxidant defense of the hippocampal tissue of diabetic rats.
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