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Abstract:

Background: Diabetes mellitus exacerbates oxidative stress and reduces the antioxidant
defense system activity. As the brain has a high sensitivity to oxidative stress due to
physiological and biochemical reasons and scientific evidence suggests the effect of regular
exercise on reducing brain sensitivity to brain damage under pathophysiological conditions.
Therefore, this study aimed at investigating the effect of moderate intensity exercise training
on the activity of catalase enzyme and malondialdehyde in hippocampus area of diabetic
male Wistar rats.

Materials and Methods: Twenty-four male rats (245+£9.4 g) aged 10 weeks were divided
into four groups (diabetic training, diabetic control, healthy training and healthy control).
The rats of the diabetic group were diabetic by intraperitoneal injection of streptozotocin
(STZ). The exercise program included 6 weeks of moderate intensity exercise. At the end of
six weeks, the hippocampal tissue samples were extracted 24 hours after the last training
session and the activity of catalase enzyme and malondialdehyde was evaluated.

Results: After the endurance training, the catalase levels in both diabetic training group
(161.24+7.74) compared to the diabetic control group (148.55+8.05) and healthy training
group (408.85+2.3) compared to the healthy control group (283.44+9.33) were significantly
increased (P<0.05). Also, the level of malondialdehyde in the diabetic training group
(9.65+1.75) was significantly decreased compared to the control diabetic group (13.23£1.01)
(P>0.05).

Conclusion: It can be concluded that endurance training may be effective to increase the
antioxidant role of catalase enzyme and reduce the amount of malondialdehyde in the
hippocampus tissue of diabetic rats.

Keywords: Exercise, Catalase, Malondialdehyde, Hippocampus

* Corresponding Author.
Email: M.rami@scu.ac.ir
Tel: 0098 916 640 9474

Fax: 0098 613 578 3151 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, December, 2019; Vol. 22, No 6, Pages 555-563

Please cite this article as: Rami M, Habibi A, Khajehlandi M. The effect of moderate intensity exercise on the activity of catalase enzyme
and malondialdehyde in hippocampus area of diabetic male Wistar rats. Feyz 2019; 22(6): 555-63.

000



https://feyz.kaums.ac.ir/article-1-3633-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-04 ]

@ADJAd:\:\AJTGdQ‘QJLA‘Q‘}YBLSGuﬁyiwwﬁhajhéﬁgofﬁﬂl

b il e lagh go as guua

Y Y *\
6":"‘“’."}’.'“’}“ &?f"‘ﬂ"‘"\"‘t‘" P e

oM

S Lol s o LS 1) OIS T BT U5 s Sl 5 0l 55108 o il 5 Cr g0 (e Salbs 1B 9 Al
e Slpaml 4 e Sl a8y olite 2555 3151 (Sl pade dal gl 5 3500 gl il 4 2Vl ol e
2 0Pl 5 YU (slag 5T Sl lawssie S b o0 ST ) ol addllas Sus ol S5 I 5258 5L Tl S o
2 ol 4 W ol pro S 5o S sed 4 3 a5

Pl (S Sl (el Salid 0 S 8 4 p S YEOEVE B35 5 wha Ve b 5l e ae e TE oliad H(9) 9 Sgo
e el LS (B3 e $95 55 el (00355 G205 b 3 Ak Gles £ sl s ks s IS Wl g o e
) Al oS geop 3L (aki g o o3 ki 0 ST 5 ol YE I g 3 B gie DS b il o o3 wiia N Jold (5555
A5 ey T 3 3T 65 b 5 VG 6“‘rﬂ}ﬂ b eys S

Pl 5 (VEAOOEA/+0) J 28 a4 Cumd (VW/YEEVIVE) oy o3 ol SLoy S 5 VB 5 elinal oy ed 5 il
53 AT (53 O I Ol comizman (P<0/00) Subls (5l me Gl 3 (YAY/EEEANY) U 28 (Il 4 S (6 AAOEY/Y) 503
(P>1700) Gl gyl gne alS (VF/YFEY/0)) J S Colis oS 4 Camnd (870 /V0) o ad Calis 0y

PS5 VU T Gl I ST B Sl 5 K5 o ol (05 S Ol g or adllas ol gl ol 16 5 4o
A3l S50 Bbs sl b se S e b AT (g3 O Pl Ol e

000-01F Silio AV Lidwl 5 pogr N ojled 93 9 e 0453 coad shagn — sode wliole s

Slsjer ol S 151 lad sl ot Sl
5 Lacsl asdo 4 e L5 0n OF plp 53 (#Us GlapunslSs
1 o) gl dms G glin 5 (b O goslibonST 5 5 0k urﬁsi
LS U g ool3l sladsly ad s Shalssl [o-V] aas il
Sl denS | 55 Sl il S OIS T e
Sleztlw s 542 g0 4 g5 Koo L b o sladl Jolu
S| o P Gl AS g3 5 edd P L2S
62 0P s Find 5 Bl walsl Hly oy 5 sbar g gy S
S sl J5 50 a5l (65 0P 595 0 A5 (MDA) usli
SLad s 55 5 035 35T GGl 5 LOILST 63,55 5
Gl s Calghys Candy cpl 3,ls ad s Clbl Oyl
Bl [N asd olog 03 S oMo b ol on Jsh S o sy
G el e s (5l calin 2 li a5 AT (65 0P
S RTINS CIC L P IO P B ISTE P P
-4y (CAT) 5YUIS 5 (SOD) b g3 ST s gow SIS
SLa ST 5o m 5 S s 1SS ol g Ol s
Sz b s g el Jes 340y wl3l sldSsl, (sl s
el gl 5 GYE 1A S e ol (555 S LS
3,05 s g s31n sdlu 2T 45 &S Canl ldhnST ST gl

001

S st T (63 0 Pl GYBIS (o aT 1S O M9

Ao
A8 ol Lo alis s s mls slagslen (2 Fee S SN
o Glgss Jolb sabs e G b il [V Ak
Sl B sl S LI s SLass S
Ao Gl Ok 55 g ldenST gl Y ) g8 Sabs 5o Y]
IS e dalw pde S el s glST e I¥]
J2] ok (Sl aemsT T gUs Cad b 5 O3S SI5T sladlsysl,

sl LI 3 01 G lee 5 b L ool as 4S

e o8> (p3509 pole ISl (b)sg SIglgried 29,5 skl !
Ol ! lgal Slaal Ol ez

Olyozz gy Bl (o jyg pole 2SS (obisg Ss)ss jud 29,5 3wl ¥
Ol Jlgal lgal

-0lss 5 G5 pole 83SEs (2509 SIsle b 295 (5S> emiils "
Ol sl oshars )l Giomo 2l8sls  ouwlils

sJ)ofuns asimgd ¢ 30k *
0009 ST 3 29,5 ()9 pote 23S lgal Ol rez ugud oL
“SISIFAVAFIO) songd)es <) $5F - QEVE 10bl5

M.rami@scu.ac.ir :53g)IS Cuny

IFAV/A/D 1algd Uibydy BB 1HAY/E/ 1 aoblys AyG


https://feyz.kaums.ac.ir/article-1-3633-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-04 ]

womby g o Sl g3 ol 5 VLIS s Al
A3l b l e Gl B se S gt 4l 5o ST (65

b w9y 9350
AL Ll 5 5 Sl g

MR OIS A AS L ol g 28 e
i O3l my ¢ b LLUECRA2017.2 oLty Sy
ﬁ&‘j’hﬁ &y,«v\'i ij..a 6.1'-’" ‘5‘:3@-&" Jﬂs e}; a‘,e.A
e p S YEORVE G55 il 5 cpw 4 V0 L by 315 WU
23 2l e GBS AdS as 4B 5 s Gou 45 ged Ol s
ol 8 gl 4y YYEY los p0loe b aows 0 J 58 Ll pd
3l a3l s b 5 ol \YNY (S0l 45
L asia ¥ Cdsas Sl Lidis 5 (6 134K iige oy (gldd
25 K LT OB K g o gt 013§ Sl 5 oKialejl Lol 3
WBzilojl daol i L G Ll shitedy (g 3lubid] do o Jgb
Vom0 Sode a4 3 G35 0 Sblgem (g 5 O3 5,14

iy oly 013 S g gy 4k 3 fe V0 S b 4dds

S el 5 gzes £

e ) 2V g S 6 s ol e Dbl
G b 3 o9 S cpl Sl ((DT) o 03 Cubis 055 (V 1
oS 5 0d=d bis (STZ) e 5595 53 ol S0 3,5 5255
ok L oy S pl Sblge ((DC) J S cubs g 5 (Y cis S
aslip 53 09,5 cpl Slage :HT) o jod ol 0 8 (F i
IS s 05,8 (6 5 tid ools @S 8 U5 B Jl55 a8
Ao si adled g 853 05 8l Dl :(HO)

e P B g sn 55 Sobs W

= 3 e VY s i 5 e e ol VY 5l
STZ J st 0 melkg Jilsys Gmu3 ) ol oo sl
036 Ol jw 3L s 0kd g (Sigma, St. Louis MO, USA)
@l e Sl 4 s 8 LWl cals PH=6/0 4 Y50 +/0
sder {Y0] A8 GF Ol pe L e sl 35 (AL 8
by So 8 colpr Soobul b5 il ool cla
NP oy 0 o B8 S al e s Sss 03 s S8 oY
oS I o&ims 3l oalinl b 093 U 5 A e3ls 3 g S HE
s 5 il g (Roche Diagnostics K.K., Tokyo, Japan)
mas o Yoo mg/dl 5l VL T O a8 S ) e sla g
B eslial 5,50 ol andlas ;3 als ol e sl g0 Sl g
[N ] s 8

1 AJ\.Q..: |\'Y 0,9 |\‘~*V|.\;§.«|‘g B |u.a,_ﬁ MUe\.a‘g.:

Pt (Sl )3 sdes 5 sbay . Zun! oAl 4 anly el g
&S o Joas HoO 4 1, HoOs 5 ol skt gl ap s ST
deae 53 Of el o Sl 5 &S s OF <l o 5L
@3 Jol go Cilisee Oladllas [VV] ol o 5,155 Al
sla,len 45 Klails F30 Y6 @351 g MDA mhaw 5 1,
S LIl pnen 5 Ol gl S g cobs Aile Cilisea
JB laibays ey 55 [1Y] s aloxr OF 51 i
b go Db b olaie g Jglie gelial Dby o3 gl e s
Ol 2l e 5 VY] 0 ol @ Sl 1531 sy
5T b B 5 dend O gl STl 55 1y B e slie
U5 S plite Sl pes [VE] das Rl 15 LOT Gl
Jlie s 15 O g el GR35 Ok (LSt AS (gla gt
Sl Bias AN 5o a8 pRsleS) L (FaS oy g ol
g sl by Sk ol [10] S 0 il kil o
Eo ios Sl Bl Kos b silge Dy pons 5 Ol g
3Rl 1B 0 5 B e 5lee Sl Bl s das
5SS s (SIS 5 ol 35 5 gt 3k (S e oS5
O ity e Jole ) 20 8 (o0 5L5 (LS slag 5
3 o O3S Cudgdoue Hlars feS 35t g or O3S D e
s o ool (6 S O3S B pan b 1) patte Sl S
Lt s 93 )5l (5 loml sl (e Dby i Wil
gl Gl g ol ol S Lgd o a5 5 Gl ST
L OhlSer 5 s oLl M) 580 (RSt 4 o
S Kdew) aoe cpl 4 BAD olS 0p o3 i N S ) p
3554 p S 058 53 AT (63 O Plo a3 (gl fme kS
0590 Ol 2 P KV {1 IYC TR " S JUNP PR I
A e p b 0L 5 Silva [IV] sl s solsire el
b gte DA b o oS o2 45 Kk womS pl @ (5100 e
deeeST e 5 SYBE glaw Gl Bl ol ol Odd o
o529 Gbls 2 g SIFIVL O A MA] 55 5 0 50 ges
(G5l Ak Ogzmen SYNS 5 215 S gt U gomad Fho
231y =S 5 b OYNS 8 g alies Jo Ul calal>
S 6 A 53 adlls g Sl oo 5ok V] a0 (g
35 SldeS 1 5T 5 ST glajasls el 55,
oA B3 S ) 5023 350 s 5L g S et
slagsbon 2)ls e g sloml 55 KlF e sslhS]
o 2 adlas Gua A ASL e als el il

0 5 5V o 5T b Jaw e S b o o8 SSG

oov


https://feyz.kaums.ac.ir/article-1-3633-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-04 ]

(TBARS) ‘S.'.J}:-‘f)“f}.; ..\.:..:‘ JL’J oo Mb‘f J._v..a‘ &)}.‘Qﬁ
WM bty b (g S o3l el ‘5)‘97@-’: s Jdo 3
Lol pgy Jsbowe 4 TBARS G e 5 ol Sy )7 (55
318 b ama Vor glas 5n g el bglsie 3l ge OF 1w o
K B G90 epe  eols I3 IS o dads A Sdew
Syl 5 ok Gaab Sl akds ¥ Sy Vo' RPM L 5 s §
@l S S sl OFY mae Jsb s gy Jibwe i
155 3,00kl gova 3 esliial U MDA Jsles Ofge4s TBARS

.[YO] L ol CJL;J,; =S 3l

Wosls g bl Jows
e o3l e Gl it Kb 51 baesls 3,1 E sl p
L e b pmlsly 0o Obaas g aosls a5 55 Do dlaj 1l
et 23 0 5 D5 el By 8 gal S Sla0 ga3T 5 e3lid
b bty UT ga3T 51 5 518 o 5 055 Sk gy 2 812
MDA la piie Ol s (s 2 8 mt 3 0 S0 55 0510
a3l 31 0 Il 5 4 bt bl LT 051 51 CAT
s P<t/00 53 (605 gme i b eslisl Scheffe pix
SPSS 15-3lp =5 51 eslimul L Solel Gla ) p 4dS a2 a5

W55 plonil T s

bl
0595 055 S5 phe

ot Sl BA O SIS e gy g5 il g0 0
$lpos 5 (Lo g 53 w595 5 el Lo g alis S 5
J S cmbis 5 A0/ VOV mg/dD) o el sl
mg/dl) o i ol (sbres 5 4 Comd (FIY/VOENE/VAME/dD)
oty QAMVENY e mg/dD J s Wl 5 QA/FVEYY 6
s 4in N1 s 5 (P70 N) Bl il bl (gl sme
ME/dD) e med cmlys 095 53t O A alil
53 Ve mg/dl) J s el 5 (YY) YEEV/0)
Pl 5 CWeENo/00 mg/dD) ¢y s Pl SWos S b awslis
Sols e SN 5 Sloaeen (VA/YOEN0/YY mg/d]) J s
Cble g a5 alip 0L 5o cmzmen (P<t /00N 5 g Sl 5
A YEeY/0) mE/dD) s oS o i Cmibis 09 5 g S S
Oy i AFAMVEEVYY mE/dD) J 25 Cobs o5 8 4 s
859 4=l 53 () oplad JS5) (P<t/e0V) 5 Somly ()l e
Ll ((P>1/00) el KousS b (s,l3 ine S Laog 8 ad !

s:,._ma'd}_:is C,._’Llé AJJJ/ 6l_hgi':}_ﬂ Q)", Ji.h}j_; bl—.’.‘i)‘

00A

D|J&w;w)

il e IS5 5
g Dud b pelital o o3 51 0l g )
S P e 03 55509 SRes S 4S Ly poipiky A esliul
Soot reige IS pb i 5T Jae Gl s ) 015 5 15
S A N Sokeds 5 4z s ands 0 (gl (Ol ) i Ayl
R S I e e R A
asia s adiBs V't slp o o b i3 53 Ve 55 S
P> A 53 4B3> Y gl Ao b b aids 5o eV 4yl
Fo N0 cp g aiin 53 4id3 V0 (ol p Ao ud b adds 5 e VO
VA 5 ool a5 aids T sl o o b 4RSS 5
Bl Rl ey s s B Y 6l Ae Bl adds o
g cTl s sdal sy s, B3l 4 Db, Cg
ARl (it aie) SLL ke 53 e sl s paled

I WAPLAFY

305 g3l o3kl 5 oS gp 3L ol Sl
AT 3 e sl YE s jed aal axia N OLL s
oS S5 by GuF ks Sl
o 51 g 5 0 5 s (0 ME/kE) o 5315 5 (Vo mg/kg)
oS p Sl sl Bl CoS g I sS Bws e 035
PH=V0) Clid i 3L mides Yoo 5o 5 odd lo

[YF] as 05 gen

SN cdls o
O,%en 5 Luhova iy e JY0K el jiovw gl
oaliial b YIS Codled s 8 esliil (g e 428 g Sl oKiws
ISR P fy e WL PER W { R PRRW R PP
Vs Kges ke /Y Sldie ad (5803l p g gl s b
Vg Y N0 O5gsdn STy gol b o A
Sl a3 Y0 gl 3 £V L 1 PH L Ol 3L Y ge e
AP VI R NS I-= {PRREIPYP S PV E N JRC RPN ¢
Fosb £00 53 g odd CiBge Y gedes YV/E passal D
23 Jedlogm oty i SYBS CJWS Ol s (5,510

[Ye] a8 0k o n p 5

a5l 63 Ol e owian
s dpel ety w3l ol Bl o
MDA- oS JK&5 By ol ool ol sdd (g 108
ks Ise 95 5 AT 60 0l IS S ow TBA

1 A)Lo—.:l |\'Y 0,9 |\Y“W|.\:.4...l 3 e |U"a2" MUeLo_’.:


https://feyz.kaums.ac.ir/article-1-3633-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-04 ]

el Ghge 55 d T 3 0Pl 5 YBS 5 on i I

Ly— )-".95 LSJbgr.'“ ) g by (('JJ/ YVE/FAENY/A)
le_«: 03 =S 1y el Slrog 8 059 s Lal (P<t/e0Y)
(65 YONOENWNA) J 28 Wl 4 o (p 5 YVEFAENAT)

(Y oyled JK5) (P>4/40) 555 515 s

9 (r,j TWONOENWNA) J 28 Wl & ((.; YY4/VOLV/VY)
Pl a Camd (5 YWENVOEN/AY) 038 o 05 abs 055
29m eSSl smme oy gt (p 5 YVENAENNAN) (505
aéjJ B ] C.d\g_b aJJJ/ 3T L;H‘HD"M (P<e/ey)

03 5 o el 09,8 4y S (p 5 YYENVOEVNAY)

WL gas
Pl o2 e
WS el

B s s

p o W2 ey ada 0L 5l e

.5

ool il slaes S 55 X SE) il S 408 oo edass aglin =) o5lacd s o

(P<t7v0) il o oy 8 s e gobel Gzl 525 Sl wlinel oy -

Nee
Ove |
\%) $or |
:’.\l‘
E Yoo |
oo
E
Yeo |
Voo
S0P S Sl cele EA Jyl as
S0P
Yo -
Yoo |
Yoo
2
D Yoo
“.
e
Voo
0+

&)}Sj‘# r}:m

WL s
Pl e
B JRs oabs

B3 b

ez wds e OLL ST e

islesl Cilises slaes S 53 X SE ) 035 o =Y o5led s 503

(P<e7v0) dab o oo S o s e (ool Ol 5 25 S0l wlinel oy

LS (w28 05 8w ol calis IS 055 0 CAT
Cble K Ol s izmad (P=07001) 5505 (5505 mne
e RPN RS s 4 Coed (e el 058 50 CAT
IS W 05 53 01 palie 5&ile 4 4S5, sbay il (5,15
Ol pol addlae mmls wosdeay (P=0/00)) cl sid Koo

1 AJLQ.J |YY 0,9 |“‘*V|.\J.5..~‘ R |d.Ac: MUA‘A}J

5T g5 0l VLIS éuﬁ;imw,g-ﬁa ol

s;‘as‘,?‘.hule);

JA\:—QSJ:#QQM}Q#}'L}J\’@&
Wl S 0903 sl 0k 0313 OLES £ 5 ¥ o jled (sla s e
Cble (o Kle Ol feliial o el aia | Cdlae o5 515 0L

004


https://feyz.kaums.ac.ir/article-1-3633-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-04 ]

Gl3 mma g o gMeay (P<e/00) wys 5 saliv 5o J S

ot IS @l 5 o 05 Qe (slaes 5 o MDA 5000 5o
(P=2/AYY) 45 ssalie SR 093 R % ‘;19 }‘

0 C

% $ae

;ﬂ Yo a
5 Ve

bl

2 Yo

oo

S' Yoo

£ o

©

= Yoo

3

= 0

&‘)&@J@)
G J S Cubs 09,5 s MDA chle Kls Ol 45 5l

(P=v/vv)) cul ails ‘_;Jb‘r'.u uie_l}J‘ ‘-Aa"JS/ Al a

Colis & Camd 05 Subis 0y S 53 5 a8 U ol Hls gme ShalS

RS als s b

il il slaes 8 S s il s X SE) VB 5T Oljs ol i = ol Jls s

(P<t7v0) il o oy 8 n s e gobel Gzl 5525 Sl wlinel o

% Yo
"3 L]
3 v
e

n

]

- \o
3

3 a
Y
£

€

>

o 0
€

=2

IS el

Jas abs i ek

Siolesl il (slaes 8 S s 3L s X & SE) will (53 04l i Olzge e = o 5lad 13 gos

(P<e/v0) dalo Wos S m 53 slaime (bl bl 5 5o s SOLs wlaznels oy >~

oS il wdls SE laST o mal YL th—d‘fAlfu.ﬂ $lp
-a cl_.. ool gl (melial o 8 (Ol e ol e )
S L melial el aia N Lol iagh 5l edel cas
wﬁo};)éb}ﬁ-}s}gm)bwﬂ\s%}n L.u_,:.a
J-;‘_,}'w» U‘&'J.)} s .\_Z.héd olas Ol .Cowl ol 6‘2.3\.1:
oi;uw_;;_;;”d,_b,;u_«yg}sﬁcuﬂts%
.\3‘_’3;;0 j},}dcﬂl ok oals oL ;W.Aﬁ él_,.\.:&»
ol Gaes 5 Y] das I 58 1, A sedl Sl
U P S SPY CEN W P o VO B I LR ]|

i lST o a5 038 gl |y GldenST ST os s s

o

hege O L o e Sl e pol adlas o

oS gt Sl 3 a1 (g5 0Pl 5 YL ‘5uﬁ;i Il
A Nl e e A Cabs 4 Wi gl e sla b g
5 s Smbd 05,5 53 pa 53 VB Oljee malinl o e
e AT (53 O Pl Bl . Zubls (5l3 gmn Sl T (Wl
2 45 Jloss s (5ls gme Sl gy el a0y S 2
Solssne i (W S 5 pad (Il (s n o3 slaes S
sl e Al or it 3555 Sl T s K sdalite
Ladghe g3lueslal 55 5555 Fhe 3 ,Khes 3 Ado (sla,lS 50

1 BJL‘-:I |\'* 0,9 |\Y“\V|.\.’.§..~| 3 e |u.é.;.'ﬁ MUo\a‘,:


https://feyz.kaums.ac.ir/article-1-3633-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-04 ]

el Ghae 3 AT (63 0l 5 VG op s S

s aia \Y DLy Sde 8l el 03l JRalS (g
mortle Hls pae falS Cow ol iy s 4 5N 4 Cons
5D g el oIS S gba [V] 33 8 OlaST AT (sl
Sy Ol Dl 3l Slides s 55 53k ST 0T ous
g adl B e s U S (2555 slacdlad (o )0 e
Sl 3 (Sanla 5yl on el DS 1B Sk
Mg alps e 55 V0] 5 ls sy Sleekibely 5 Had sl
ety G35 0 oS s GBTIL 55 O5rS| b gladi 5
5 Sl a5 OSB3 b Al (S pm
03958 BB ASTS (predS a0 g Sl o 03,55 o8 2 PH
3 F s 33 35 30 ) Jals8 5 S O 5 SIS 5
S5 7 2 st koS AT s Cind S 5 5 055
sl 5 33T SLadlsly A5 o ales 03,55 o 4 e
JCRE A I KW { s 9 B S5 510 sl
S35 P a8 g 53 35l AeS | o fl S 4 e 5 0
ILSesly 09,5 0eeST (2ST5 GBS o 51 ] 55 5 0
SaS s Lo 7 SprldenS |y g JoS 508
S et ls Olgsa 5 3 pb 1) MDA 015 o 0T &Y puames
N5 o MDA 015w ol g 53 .08 5 s als]
2 Golasre A als T 05 S o ekl e azia
- ol sty o 4 4z Sl (Bl IS L amlie
ol adlae b5, cdld O g ad aS cils Ol Ol
oA 5 el (LS IAS s i Sl sy
e GRS 4 4z gl el osls a8 ) (e O gelienST
0¥ S5 o By (G O grldS Ty L
3 250 S35 b G e CgreldenST 00D kg S
et 33 Sl O3enST 51 36 )l s 51 5 el g2 50
badaly )3 2l ags aoms el odd (58 gl O ol S|
s Valadoa asllas asesi L MDA O30 p cp jo5 5,18 1
Nl s smmpma [FA] 0L K0 5 Gupt 5 [FV] O, Ken
Thomas iass ;5 assls [£004] Asl s sl b tay sy
= Dl LAl i Rl Ol e e Tl e O Ken
b dall 63 0Pl 5 SlhnST T pU b B Ol s (5l
3 ACIKZOZ froman 5 [F4] cmul sdid sdalin (I3 5 US
e 31 e dibel g sl cudlad 48 Wiles ged i 4158 Ol
PALS dy o i [E0] 51 e a0 Ol ol
U il Tad gl ul5l 5l U ol aallas ;s MDA
St WS Olmen A3l Gliis (g5l sl gl 21

‘CﬁJ—“'u‘,‘ bj’}-@ &_‘Ab"ﬁ)ﬁ ﬁ'ﬁ‘ Jﬂj‘b )" rk.ob Q‘:\i,ﬁs

1 AJ\.Q..: |\'Y 0,9 |\‘~*V|.\;§.«|‘g B |u.a,_ﬁ MUe\.a‘g.:

1 G e 5 4 S das falS ) S s 3L
S 45 el 0dd aseda Ll ol gy db 5 B3
33 Ol i 5 O5ST b Lol 8 L O1LST cpl 51 o
sl it adem il ol BLS,) 52 gl S 93,5 Sl g
o 4 35 VB 5T Ol ol SRasn 53 edd (5 S5l
=28 Gles S 0l ge S b aliial o a3 ka5
ol B s cdlad IS s cdls (g5la e Sl
Ll o e 4 1) 05T Jlb S& S A g 5enST O e
G\ s a5 5 gilenST (SR 83 S digy 4 e &S
o g she ezl il lazdl 5o 05 Ol 5 S
LS (ol IS s T 5 e 3y g0 9 25—
S s ol S S b sl p Ol (s O grmltenS T
[PV] 3 5mb 0 3L ol 53 SIS T BT U3 s o 585
dlsd lad S Wy 5 g DgplenS| 5 (Olllas bl
e 3 [YA] db e RlA1 (ks Ol 53 (L]
23 &S Y] A3l Olsle cnl 53 S plie Jol ot Yo
O 3 Gle sl B als S 5 s sl Caplis anu s
el Sl el ST Sl 5 36 Sleds 03
28 NS a1y o3t 5 3T SN BT s (ki
G b Sd b ezl Sy s 48 Llosls oL Sldlas [¥]
Oz 53 lSTAS gl 5T Sl Gl el b s
L ol ol 45 g o S 1T b B 581 5 Al
Ol latagn s p [TV] Ml supr p2l hags s
T (P PTG P KV O [P S SPRCITYRt SV
Sl il gl 55 39y 5 i S e 000 SS9 A g8 0
e Ol gmean [PYXN] s o il o 03 ool e
S o8 A e (BLS b Sl il Lol e Ll Dby e
L33 ROS M5 ol Wil g0 b fdy 55 25500 B JS5 55
s S e (ST L AL sbul 4 e Calgs S
a8 eS| BT gl Sl o oS 53 5 [1Y]
S Ly e [P DL 5 ade B L ol addla
OLLSer 5 oo ol gl V1] O K02 5 skl ras3
R 2l e e Fse 695 $5ler (p S i A S s b
53 80D 5 CAT (slag 75T Olje 45 sy w5 cpl &
I o 53 [V dlo olane I (Rl Sl
Lol Ol p A6 okl o3 atin & 57 01 Ken
b ge S SYBLS 5 50 gomms domeST 3 gow SlobemS | 5 0 556 515
gl Ol S e Gulow slazin VY IS5y Lol ol 4235

lros B 55 Golaisrn ssba 1) 5B 5 50 pemms AeST s 5

o\


https://feyz.kaums.ac.ir/article-1-3633-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-04 ]

s Sl e sla e S g o th‘..\._.....fk;‘j b b

.éé;w

S1o08 9 KU
=229 5355 055 S)\Sar Sl demsin
Ol e dged o2ils o2y Cislae 5 (o5555 p sk eaSiils
3 S kb, b 1 Lo ragis cal plasil 55 4S5l al
Blagy Olasl oo 3 SEa a5 cpl sl 4u3h 8 s,

sl 8 el 150 O g oKl gy

References:

[1] Hosseini SA, Nezafat Absardi M, Shadmehri S,
Salehi O, Hajisadeghi H. The Interactional Effects of
Endurance Training and Aloe Vera Gel on Alanine
Aminotransferase and Aspartate Aminotransferase
levels in Diabetic Rats. Yafte 2018; 20(1):99-111. [in
Persian]

[2] Ghalavand A, Shakeryan S, Nikbakht A, Mehdi-
pour A, Monazamnezhad A, Delaramnasab M. Effe-
cts of aerobic training on cardiorespiratory factors in
men with type 2 diabetes. J Diabetes Nursing 2014;
2(2): 8-17. [in Persian]

[3] Robertson RP. Oxidative stress and impaired ins-
ulin secretion in type 2 diabetes. Curr Opin Pharma-
col 2006; 6(6): 615-9.

[4] Penckofer S, Schwertz D, Florczak K. Oxidative
stress and cardiovascular disease in type 2 diabetes:
the role of antioxidants and prooxidants. J Cardio-
vasc Nurs 2002; 16(2): 68-85.

[5] Halliwell B. Free radicals and antioxidants: A
personal view. Nutr Rev 1994; 52(8 Pt 1): 253-65.
[6] Dixon IM, Kaneko M, Hata T, Panagia V, Dhalla
NS. Alterations in cardiac membrane Ca2+ transport
during oxidative stress. Mol Cell Biochem 1990;
99(2): 125-33.

[7]1 Gupta M, Singal PK. Time course of structure,
function and metabolic changes due to an exogenous
source of oxygen metabolites in rat heart. Can J
Physiol Phramacol 1989; 67(12): 1549-59.

[8] Baynes JW. Perspective in diabetes. Role of
oxidative stress in development of complication in
diabetes. Diabetes 1991; 40 (4): 405-41.

[9] Kabel AM. Free radicals and antioxidants: role of
enzymes and nutrition. World J Nutrition Health
2014;2(3): 35-8.

[10] Lobo V, Patil A, Phatak A, Chandra N. Free rad-
icals, antioxidants and functional foods: Impact on
human health. Pharmacogn Rev 2010; 4(8): 118-26.
[11] Mittler R. Oxidative stress, antioxidants and
stress tolerance. Trends Plant Sci 2002; 7(9):405-10.
[12] Kirkman HN, Gaetani GF. Mamalian catalase: a
venereable enzyme with new mysteries. Trends
Biochem Sci 2007; 32(1): 44-50.

[13] Suh S, Jeong IK, Kim MY, Kim YS, Shin S,

o1y

D|J&w;w)

3 ples s Lasliy Sb cdlad 5 bl op Aal) s
gt 5 el LI H b L2 Sl le 5 g LS|
S5 EV] sy ot gl 5 LT LS Sl
Al @S eiladl phs bl i s g aler
303 ol sl sl 5 plaenST o il gla s

g 4B B s ciius okl Slalllas 53 35 8 oo slgnin

S 5 dom
AP e $5ln Dl o3 (IS Ol g geee 5o

Kim S8, et al. Effects of resistance training and aero-
bic exercise on insulin sensitivity in overweight Kor-
ean adolescents: a controlled randomized trial. Diab-
etes Metab J 2011; 35(4): 418-26.

[14] Deng H, Wen Q, Luo Y, Huang Y, Huang R.
Influence of different extracts from persimmon
leaves on the antioxidant activity in diabetic mice.
Zhong Nan Da Xue Xue Bao Yi Xue Ban 2012;
37(5): 469-73.

[15] Vincent HK, Powers SK, Stewart DJ, Shanely
RA, Demirel H, Naito H. Obesity is associated with
increased myocardial oxidative stress. Int J Obes
Relat Metab Disord 1999; 23(1): 67-74.

[16] Hovanloo F, Hedayati M, Abraham M, Abid
Nazari H. The effect of endurance training in differ-
rent periods of time in the activities of antioxidant
enzymes in rat liver. Med Res 2011; 35(1): 14-9. [in
Persian]

[17] Taheri B, Rezaeshirazi R. Effect of a six-week
high-intensity interval training on antioxidant capaci-
ty and lipid peroxidation in inactive men. Acta Medi-
ca 2016; 32: 1055-60. [in Persian]

[18] Silva LA, Scheffer DL, Alves A, Pereira L T,
Moneretto DB, Tromm C. Effect of aerobic training
of moderate and low volume on electron transport
chain activity and oxidative stress markers in skeletal
muscle. J Exerc Physiol Online 2015; 18(6): 81-93.
[19] Toth C. Diabetes and neurodegeneration in the
brain. Handb Clin Neurol 2014; 126: 489-511.

[20] Sugimoto K, Rashid IB, Shoji M, Suda T,
Yasujima M. Early changes in insulin receptor sig-
naling and pain sensation in streptozotocin-induced
diabetic neuropathy in rats. JPain 2008; 9 (3): 237—
45.

[21] Adenowo AF, Ilori MF, Balogun FO, Kazeem
MI. Protective effect of ethanol leaf extract of Carica
papaya Linn (Caricaceae) in alloxan-induced diabetic
rats. Tropical J Pharmaceutical Res 2014; 13(11):
1877-82.

[22] Chae CH, Jung SL, An SH, Jung CK, Nam SN,
Kim HT. Treadmill exercise suppresses muscle cell
apoptosis by increasing nerve growth factor levels
and stimulating p-phosphatidylinositol 3-kinase acti-

1 AJM |\'Y 0,9 |\Y“W|.\.’.&...| 3 e |Jéc" MUe\»_’b


https://feyz.kaums.ac.ir/article-1-3633-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-04 ]

s‘;‘.al.lb u‘:"}‘ BL -\:3.\” 1 b}]‘.ﬂ}}yulsj:w,u' J:’"

vation in the soleus of diabetic rats, & quot. J Phy-
siol Biochem 2011; 67(2): 235-41.

[23] Mohammad Kord, Investigating the effect of 6
weeks endurance activity on expression of DJ1 and
CB2 proteins in hippocampus in male rats with
diabetes. [Dissertation]. Lorestan. Lorestan Univer-
sity. 2018. [in Persian]

[24] Luhova L, Lebeda A, Hedererova D, Pec P.
Activities of amine oxidase, peroxidase and catalase
in seedlings of Pisum sativum L. under different light
conditions. Plant Soil Environ2003; 49(4): 151-7.
[25] Kakkar P, Das B, Viswanathan PN, A modified
spectrophotometric assay of superoxide dismutase.
Indian J Biochem Biophys 1984; 21(2): 130-2.

[26] 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 Regen Res
2012; 7(3): 197-201.

[27] Ascensdao A, Magalhaes J, Soares J, Ferreira R,
Neuparth M, Marques F, et al. Endurance training
attenuates doxorubicin-induced cardiac oxidative
damage in mice. Int J Cardiol 2005;100(3):451-60.
[28] Nakanishi S, Suzuki G, Kusunoki Y, Yamane K,
Egusa G, Kohno N. Increasing of oxidative stress
from mitochondria in type 2 diabetic patients. Dia-
betes Metab Res Rev 2004; 20(5): 399-404.

[29] 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. Metabolism 2008; 57(2):
170-6.

[30] Cunha TF, Bacurau AV, Moreira JB, Paixao
NA, Campos JC, Ferreira JC, et al. Exercise training
prevents oxidative stress and ubiquitinproteasome
system overactivity and reverse skeletal muscle atro-
phy in heart failure. PL0S One 2012; 7(8): e41701.
[31] Escribano BM, Tunez I, Requena F, Rubio MD,
De Miguel R, Montilla P, et al. Effects of an aerobic
training program on oxidative stress biomarkers in
bulls. Veterin Med 2010; 55(9): 422-8.

[32] Aksoy Y, Yapanoglu T, Aksoy H, Demircan B,

1 AJ\.Q..: |\'Y 0,9 |“~*V|.\;§.«|‘g B |d‘?~3 MUG‘A}J

Oztasan N, Canakci E, Malkoc 1. Effects of endura-
nce training on antioxidant defense mechanisms and
lipid peroxidation in testis of rats. Arch Androl 2006;
52(4): 319-23.

[33] Finkel T, Holbrook NJ. Oxidants, oxidative stre-
ss and the biology of ageing. Nature 2000; 408
(6809): 239-47.

[34] Alipour M, Salehi I, Ghadiri Soufi F. Effect of
exercise on diabetes-induced oxidative stress in the
rat hippocampus. Iran Red Crescent Med J 2012;
14(4): 222-8. [in Persian]

[35] Atalay M, Sen CK. Physical Exercise and Anti-
oxidant Defenses in the Hearta. Ann N Y Acad
Sci.1999; 874(1): 169-77.

[36] Ji LL, Radak Z, Goto S. Hormesis and exercise:
how the cell copes with oxidative stress. Am J Phar-
macol Toxicol 2008; 3(1): 41-55.

[37] Valadoa A, Tavaresb PC, Pereirac L, Ribeiroa
CF. Anaerobic exercise and oxidative stress effect of
the intense exercise on nitric oxide and malondi-
aldehyde. Int Conference on Cellular & Molecular
Biology-Biophysics & Bioengineering. Greece 2007;
26-8.

[38] Gupt AM, Kumar M, Sharma RK, Misra R, Gup
A. Effect of moderate aerobic exercise training on
pulmonary functions and Its correlation with the
antioxidant status. National J Med Res 2015; 5(2):
136-9.

[39] Songstad NT, Kaspersen KH, Hafstad AD,
Basnet P, Ytrehus K, Acharya G. Effects of High
Intensity Interval Training on Pregnant Rats, and the
Placenta, Heart and Liver of Their Fetuses. PL0S
One 2015; 10(11): e0143095.

[40] Acikgoz O, Aksu I, Topcu A, Kayatekin BM.
Acute exhaustive exercise does not alter lipid
peroxidation levels and antioxidant enzyme activities
in rat hippocampus, prefrontal cortex and striatum.
Neurosci Lett 2006; 406(1): 148-51.

[41] Fusco D, Colloca G, Lo Monaco MR,Cesari M.
Effects of antioxidant supplementation on the aging
process. Clin Interv Aging 2007; 2(3): 377-87.

a\


https://feyz.kaums.ac.ir/article-1-3633-fa.html
http://www.tcpdf.org

