[ Downloaded from nsft.sbmu.ac.ir on 2026-02-05 ]

oln! 2188 gles g 4345 pgle aloro
1-10 wixdwo 1397 bl 2 o jlosis (20 juws Jluw

)L.:‘.s 9 ‘SMLWS‘ KW L.Sufﬁ};‘ ).iéLB.o » &9 u.o.i.’g).’ S ya0 9 sa.ol.b.u‘ u.u.w ).ub
Gy las bonds did gl ymo o gige (oS alas o o LS
ool o Lo L S5 Al 4l ok (o
Ol epely s a3l oSS (555 pole 0aSils (555 3ol (5 75 syl -1

€.talebi @UMZ.8C.ir 1 Sis 25 a3l pesly s y55le oS21S « o5 e 00Kl ¢ 5 (8ol 0,5 el stons oimrsi -2
Ol il (i3l olSadls ¢ 555 pole 0uSasls (355 (S3alsused 09,5 eilo -3

96/7/8 : i 3y g, 96/4/15 sl o &,

° -

®

Gﬁﬁu—&m‘ U‘)J‘” }.\JL sy ral} U‘“"b5}’ )‘ RV wml o uc‘s} Ll ].u.a.: ‘51.‘!)06)5])9 )| U’S.l (WP) S LJ’““”ﬁf J&sﬁgkv
ML!GA ) LgLA.C L> W) A)J.u éuu))éulﬁuﬁb GM.JLMS] )l.mﬁs w“‘ KW 6[.%@.)])1))WP dra.os

shaé 5 (8 ) Jloy JyuS 09,5 90 4 (Bolas johas il Sl g 3155 5 &) p oz 030 (0025 €95 51 45 Gaios cnl ;0 1 GHg 5 g Sgo
tenes 9 (WF) (55 s n dTF) cnped (CF) J5u8 [ Jals solas 05,5 4 @ Cyzp (13 095 tin 9 5l a5 (10 32) 2
polie og atan 10 ly caan ;o 59, O @ids yo ;e 20 ey b sy (59, O L Jelds o el 0l s (TWF) (59 oy
55501 1501 i) 4 o5 5 (CAT) YU 3 (SOD)5mmsoseST {GPX) Ty, 50555 (H,0) 5,minsl

5 (P=0/001) GPX=18/74 +2/82 ng/ml ;| & xS polis ¢ (P=0/005) H202-561/5£164/12 ngiml ;I s iy polis (b
J5sS 09,5 19 GPX zglans .0 sasline (Jlo i J S 09,5 b duslin 10wy J S 05,5 ;o (P=0/013) SOD =2/20+0/409 ng/ml
Crped lrog )T A s 00,5 (s ped (sloog,S 0 HyO, g SOD polis (P<O/05) 545 5 (pls TWF g WF (slaog 5 L aslin jo Jlo s
Solosixe S sloog S (pl 0 CAT zolauw (P<O/05)sgs 55 il g 3YL (JoSo o (sldog S o Cars JoSo (sloog 5 10 g 00,5

(P>0/05) cexlus

uc)‘}c- J)..Sm5eo|a O g |) ) Lg‘J&L)oJ.M: A)J.u Lgllbg_a)u’_«lﬁuﬁl.l w“‘ JQL&) J.)‘})@WP 5G~&LEM| U‘)J‘” s;w
.m&fgﬁ)oyﬁﬁ@&éjs&l}

=25 9 Sl Sllllae aily 5o (3g,0m 8 lags Lo
sla oo, JSis (ol 3L g )law (pl a5 wlosls lis
5 ol o] el iolaST oo glis rals L g o]
94E e Jobss pae (3) 3580 g8l 5 (5 (sla S5l
e L @80 0 o @Ulg 5 (ST JLsd slaaiss
4S 0gd oo eialaST HLid ool o o] 51 o0 ol
5 =B slog)lonm 5 Cobs ( Sl Joo SH390L Llyl o

(8) oS ool il (B9 e

donio ©
GreS J o sloalid O g0 G5s G s Sl
(1) ol onts o Sl g 4 0T gy S35 5 0092
2 S s ol Jelse 51 oS0 plore aolile o)z S pan
e o5y cal oads A lil gile § S g s dxgs
JLsd 5eeST sladisS asilo ol3T (la JIS5o], aidsi 2 5
20 WS e S o0 |, (Reactive oxygen species) ROS
Sl g olusT oo slapins ha i Cel s
P35l 50 Sl pSan (il Jlad (213581(2) 255 e


http://nsft.sbmu.ac.ir/article-1-2462-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-05 ]

OhlSan 5 Slosks s Lo (55 5550 By 5 ol (3 505 35

o0t WL Jale g LilaST o Sy lete 4l ¢ e
0=S e Jee ol3T sl JGol, Sles 51, (chelating agent)
s S g el a5 018 ((igeie g (mtima) 0,565
0ol 4 (Jsbow 0950 Joas 35k 5l (bt 0o
s 5 ams Gl 1y sl g ,L5 STy 5l
s e lad a5 e 31 gla JLSual, 0aisS e (gls]
oISl deaSTle n 39 joa> poe g e Ll 9o
&3_.0..7‘:@ e ADO u,.@l_f ‘) J_......I 05"_""""\"""‘“5‘5)" 9 ool
(SOD) 3550 9o 5 VLIS Zelab (55 552
2 o 1y lanSTyy 0556405 ¢ (Superoxide dismutase )
Hydrogen ) (H202) VLo 59 0mad ST 4 j4—a>
eS9m 59 bslxe ,51.(16) amo o i3l (peroxide
15 atheo 6le ige PCI2 cla Jshos 4o 1) 0ad 55,000
W39 Ha0p 5l cow s 4y Lo Jolo 45 285 Lams
PB (s 69 45w ealie 5 285 15 o) 0 50
1y sl ez o o1 sl JLSuol, VU &0 canl
Las,l 1y (Jobow (i Sy g o0ls (ul38l (g)ls sne j9lay
31 mlos o 2 3 g Sl i o 50 (17) see
Wiils ), 8 H0p by me yo 45 C2C12 clacasdlsle
(g 59 45 aels i @l 285 1B o)z 990
GPX I b 5l ialaST 0 ol 0 clp oyl colled
H202 ol 500 (g5 3l 00 o0 ]38l 1, SOD 5 CAT
u_u).' U"‘ L 9 ool w..:alf ‘) ..\......J uﬁw‘m‘jf o‘ro.h L
5o Glidlly Jelo sl 4 by o slo 92518 ol j0l8
Gomgs 428 8 et o cnl bl 1 ol hass 4y 508
CAT 551 s ok » Beh (nl )0 OS5 I8 s,
(13) caslas o 5o s ls sine ).._'L.
9 6).”5).' LS:L\_C f"_’)) 03— 4\_|;|)‘ I KV L d_‘>9.' Lu
alae ;o ohig (ool glo)lid (bl cos oz os
S92 9 8 @l )b 59 sl ey 355 a5 oad S
Toba 95,00 93 2 (59 g 9 ()9 Sl ped 39,5 o
4 Goyb ool g eals Gl 8l aollST oo slaes 3l
S 5 i 53 S S8 b ks iglaST 0d g

Sn o alST 8 l58  Blr ok al
Sl 5l =ab eie Sleadl g cioluST oo glas cdl (s>
5 Jolows iluST sla Lzd 3o slon sl o .0l
GPX jlauuSly s 955 gl5 asle guslo ST slapes 351
Lo (Catalase) CAT ;¥Lsls o (Glutathione peroxidase)
U’“—“" (4) Sl 00 oalo ul_....u Sladlas )‘ (=9 o}l......f
Ui alaly 4y gl sl 51 p50l8 | lablons GPX
Slan 5395002 STy s STy (59,000 (5 00iS
JUsooly hos o (SeJBE O jgam a5 it L_;{La:m)'.ﬂ
AS e Jos (53900 SenS Ty 5 ST 4y 2nST 5
la,id i o iglST ocs glagy 3T ol Joe (7)
s i s 0,8 o 8 HpOy alex 51 LS|
)‘ U’“""_')"lf dw ‘;L‘> )L‘>Q él)ﬁl S Al u.!‘ o‘; Lsﬁ-hh-'j)
5 =8 slag)lomal b Sl lon (220 )0 (unle
oolo Lt 55 Sy sloimgy (8 9) wls 15 Bgse
SOD b S 315 % (o Jl slasise (el alae o
Ao sloam il mlhw ;500 By b5l 00 S 0y (6
(10) w)ls (5 yieS ciuluST

6L®‘a‘d_§‘ 30 Ce sLslie (olyls i 239 RS
LS L (0559 (B9,5m (B wlgh Conl LB alex lsate
Sl Bgy0m B sl ot Loy s ) (s o
52 55 oo 5 (Slr Vb 3 Lad 53 oz alez |
el lad s olellasle spaz S Lelse (rioran
750 sladshe siilea (8 slacuwgas (11) ol of jon
o gl sloapsilSe 5l oaimy At SS9l o 0
s )5 45 039 oo ol e alS (gl Ll
Oly=e s 555 131 (12) wbioo (al33I ROS ol 0,99
ileSTas pe (la el Gl (29500 58 sl A
=239 RS (10) W P C)Ja.o G.Js alac R
wu‘ )l_mﬁ SOn.\.:_»iu:’L" Sgufe |) &Jyt.‘o ID)A.L.M: m‘yso
Ly o) o laST 0d s g 00l ol S, 8 al_ac
(10 13) w5 g

9 ‘_gl_‘>)_> ‘r....l duoé)s‘)J g_B)_.a.A ..\_..QA u‘)_s‘
5 Sl clllas 599 ;2 50 Sla L bas e slags o
=, u] u-"i'ﬁj—' (14‘16) Sl Odu— u_u a ‘5>‘9,~_‘>
5l oocsl Cows 4 gy wWSheeS S (Whey protein)


http://nsft.sbmu.ac.ir/article-1-2462-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-05 ]

=\_n.bu os)j ‘sl_hu.uyo 8 SR d.n.\:u 0)‘..\JLH»‘ @L\.C
2 e 8) 0g S hay ol sy oz (2 3, b e
p—ei=3 Whey JeSe=2 «JuS-1 050 aumdi (09,5 5o
JyS 09,5 L celiwl oy o3 T Whey LS4 ¢ ctolil
(3izs [ SGgp L L s o lailisl slae b ouds asdss
O gody 3llinl lié 1o (I0E @25y A R
s5rste 10 Shhgs eaiSuds o8 b 5l j0s 5 (Pellet) iy
(=2 5l AL 5hS 00,0 60) o yz 0 (s13é 0 (sl 5
oaiiogd 4o 0,5 240 5l S 5 solo p)SokS o 0
029y 5 S5 9 p3Y Slse L ks 3500 jom Hlade (05
s Oygeds gl le ady oiws 1 eslatul b oads gd
S sled S o sadbaisle glid oo F Sis g o
20 558 g0 Byae Loy L g ol el (0 S9 LS
Sloerg S Gl JlMdaS () 4 e slaws; (wSsn
S0 g si....l.e‘ﬁ U"’ﬁ) o g LS"\"—"‘J‘ )—AJS)M )‘ oolawl Lv
(Al 5) Do s il gy 4 Loy pU 07
aS ol plas olie slapns, 5Ibl bl ob 5,505l
SIS ©rz i G138 0g )5 52 50 Sliaeg S we ;s 60
d—o,0 35/7 9 =T Sy 31/4 ‘u*i'ﬁ)—’ Ao, 20
oola_wl l_> d_u\) — s_)l_..S)a 'O g u‘)\.\_&y;
(GC/MS) = Ls?n._w ;n_..lo 9 g‘;yu; oo )‘
i (6 S0 3lasil LSS o] sl Agilent technologies

(1 Jsa2)

Db i 39y e pliie ()9 SiS BloS o0 g
S5 orism 45 Sl 015 (Sl 5 b 5 euds o2l
5 —ilaST s S 1 0 395 (Sglie 0l L 5
ot 55 o=l 3Pl G (aleST b slag 3T i
39 =il s i 08I o g Jieg i Jule 90 oyl
A Wlgiige dme) (nl 50 0z 2 ) pae Db L Jalas
o 5l ol SV )2 Sran 5l LIU 5)lee S S
SN 5 e pls 1 osds plowl (slagainer Gulul %00
005 Chpn AT g oA LS Cal ot 4 i S 4 oz
g 0anid (o (ol a5 (aluST 0
et zrbe 688 LlaSTas lyie 4 o5 (69 B9y
9y ae (=l 53 sl o35 lada Wils oo (B alae
S o 5l oy Gdos (] 51 B0 ) cnl 5ol
SR Sl 5 6y oean JeSe i Steliinl (n a3l Jelse
Slam il s gk p oS ol Jolas sl
Loty s b dlie o _ayluST b g _igluS|as
2l gl

gy goige o

wie Lz e bl Ol5 5O e ez T@id b
el ol 5l ey o5 15T adyl (5 nSle L
Y S P ICEI I PN PRV DA L K-S YES PV OUN SO -
L o) pogasme pudd 52 50w b olasi 4 5 ol 5l 5
0dds J,iiS Ol am o o e g ol ay byl o s
el 12 o6 - iy, a5z 5 o8 il dx s 2242
Dass (6,55 (17:00 celw b 5:00 celus 51 olisg))
wgaz lae b il jelaieds alie SO ol (6 5l
25y L N e 09,5 50 4 ol jshay o) lac
32) Cyzp 20t pu5m2 (bge e 8) 0lailinl Slie

oy b o ooz 2l msy baie 9 Soe a5 (Lige

by 6l 5 0yzn slie gonims J S5 wleS 5 1 Jgu

lae olS 5

Jloy slae ez she 13 g

(20,) )55k (20,) o5 (20,) )5k (20) o5
64/6 60 2812 3517 KAJRVEIVRS
24/8 2311 16 20 i
10/4 413 62/1 31/4 e
100 87/4 100 87/1 Js
371 - 5/05 - oS 2, & JISsLs
(00,0 43 (7 oS 5 5T b
37131 (22,9) bt o5z slaa
62169 (9) bt o slomd



http://nsft.sbmu.ac.ir/article-1-2462-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-05 ]

OhlSan 5 Slosks s Lo (55 5550 By 5 ol (3 505 35

oS s by pe) Lot Joallystos Gub 5 1Y g,
2 pll (LT ZelIBio
SPSS ,l38le ;5 51 ssliswl L Lavosls {5 5bo] 9 05 b9,
aalio sl )5 )18 bl oo 12 0,50 18 ases
& 053l 3l ez s Uy 09,5 5 Sy S5 098
09 Sman (in oS Sl (g Sl o ool Jies
ool Ay gusgd uilysly 5IUT g3l 51 LT holas 515 s
&b a3 L s P<0/05 o yge;] (6,0 sme pebas .0
basl e

Plnn slpomn IS 9 oy JS5 slees S
gol 5 ol ad law 5T (o 039 » ez n Gle
tglivo o b s T (y031 51 ooliczal b o158 aliae H,0,
=539 S5 (PR0/008) olts (55 pol o io s
09,5 , (P=0/005) U5 alac H,O; #glaw 4 (P=0/002)
09, 4 S S0 me D90 @ oz N S
Tobs Grizre 09 SV o lalwl (glid b ond adss
13 alac (P=0/013) SOD , (P=0/001) GPX (slo s 351
Jleys 13 095 L analie )5 ©yzp i J5S 05,5 5o
ay S Jlo 3 138 09,5 ;0 CAT 051 s 092 a8
9= o sne jlaie (al Lol ogy JVL Gy S8 05,5
(2 Jso)(POI3)

@l 05 &S ol ol ad b il g LTl
s slaog,8 50 (P=0/021) 39 ol s 4 (P=0/017)
O Lol Bl oo ;ST 08 (slvog ;ST 4 S 085
Dol JoSe g sloog I 5 JoSe 0SBy slaog S
U a>g L .(PR0/24) wis svmlive (0 (359 50 (5,10 Sme
GPX zshw Ly Ll )0 JoSo g 1y ales i1 4SS
GPX ol a5 sls jlii oy 5 oz dusliae 090 o sixe
Whey (slaos, 5 s auslio )0 oz GRE S 05,5 5
whey + -, o5 5 (P=0/0001) ., 5 {(P=0/0001)
s lmog, 5 15 SOD gl .04 a8 (P=0/00001)
155 (P01008) 63,55 (105 (s 5 4y s 0,5
JoSe (y3s (sloog S 4y S JoSo 00iiS B rae glaog S
03,5 i yed oy S ;5 Ha0; zolaws o YL (P=0/039)
ooy, 5 50 5 (P=0/029) 03,55 15505 (slaog S 4 o
oo (g9 slmog ;5 ay o JaSo 0025 e
CAT zolaws L 5l 5ls cme gl 040 208 (P=0/013)
5 (P=0/378) 00,5 ¢ yai 5 00,5 (2 yad (sl 5 o
(P=0/129) Josie (g0 5 oo 0SBy (sloog 5
(3 Jogox) s ovalie

oa S il o sy S sla yige 4 WheY (pulig p JoXo
S b Jgama 55 e G239 5l dmy akdo 30 JoSe
GOLD STANDARD WHEY; Optimum ) P g—onz gl
03lo (513L5) Sles audss &, g4 (Nutrition, Inc., USA
Shade s by laie Ol o (65 ey JeSe ol
5 20 s50> Ll sl (65 gy 5l eolitl soiarogs
2559 4l g reb (213 @5 S b SBras casy 2 50
(2/05 g kg) =) sl— 55 9 — 390 (19) e
ol g Ll Jolee 590 SO 5l asdlan ol o oolaiwls g0
ol 035 258 kb 0515 Jgayd 3l ealizal b (s mlaws
60 5,8 Sy (sl 055 20 Sl Jolao 590 055k 60
X 0333 = (s 0y PS5k = 0,5 01333) o S5 LS
6/17 Lo co,op,55 LS 5,5 2005 &) 590 = 6/17
Ol 9 &) e (o Ay a0 Sgld Al sl
(19) i eolazul
as,z Olebw sl )0 (0555 e el Lo SS9 n
S 895 e o ploxl (Lo bge cllad a5 2) (SO
atin So gilelinl jshaie ayal plosil Jls 590 oI55l
Lads an Soe 4 Sllss oo 08 JSSg, syl 51 3
oS g 9y = 4B 10 (6l aids 50 10 e o
2 e 15 asdglce i b (bl (s JS55 50 a0
L=l 59, 50 aids 5 (sl (4,5 8) 0,0 15 ot L aids
A i3 2-3 e A (T, O yg0 o S8y g Dsde g A
2] oy dy o) b e o dids e 122 5 5, 0
5 5595, 4860 sl 0oy 15 et b aids ;o
Sy il p)loz atie 5 a5 SBL Gl atia ) 5,
col Sas ol () atan 10) ¢ 05 0,90 (LL G g s,
S ST 4o )0 65-70 o Ly ey ol il
(20) w2lo (e
ot Sl 48 1 puiito (g puS e 3l g 5510 2 <l by
L leo, gbiab u@8}l¢g5@)¢w&)_ﬂ’>—|)‘l
= S e 90) (relisS ) (S 5 Blio 950 55
W g e (p5 9k o5 oo B) aidls 5 (5 5keS
slod) lo O3l o =559 5l e ALl B il
A (5,055 4,0 =80 sles ;o g dozeia (4,5 -180
J=555 soome AL SeS a bl (3,5 (g0
5! 65 9> cg> (anti-protease cocktail) 5Lssg,
Sy il S (e 100) 28,5 g0 baSs w58
S_aS 4 CAT 5H,0; GPX SOD oo (3 Jse oo


http://nsft.sbmu.ac.ir/article-1-2462-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-05 ]

(Jis (5 903) (ool alae 55,000 0Ty 5 cinluST 0s slae 31 iy zokow (s Oj9 2 wyz 2 @l0e 1.2 Jguo

P e (n28) < 2 2 (s1a& J s (n78) JLy shie Jyus

0/880 168/7 + 21/6 167/12 + 20/5 (£,5) &dsl o339
0/008 478/8 + 65/37* 388/6 + 50/05 (r,5) 2l o)
0/002 310/1 £ 51/7* 221/5 + 43/02 () 539 s
0/001 18/74 £ 2/82* 27164 + 4/1 (5 oo 2 2550) 5oy (3G 5l8
0/013 2/20 + 0/409* 2/91 + 0/50 (5 oo 2 2550) Bgommd ST g
0/133 37/58 + 9/06 45/82 + 9124 (5 koo 2 p5530) VLU
0/005 561/5 + 164/12* 327/18 + 41/49 (i oo 2 5 50) (30,0 aenSTy

sl 00 ) e Gl o Sils &gy ol
(P<0/05) Jloy (slié ar camnd o sime oglis ailias

3 ol alae (59,008 0T 5 caleST ol Slam 5T (s zobaw (o (39 2 WHEY (595 oS g (ol (p ye3 1.3 Jgaar

(42590 (il)ls 5alUT 3051 @) 20 (138 L osdh 345 (slaige

P e 005 Gy Js

et G yed et Gy sl + whey .

elss 1 whey s whey + o>, SR SR U)(T]:B‘)slx

(n=8) (n=8) (n=8)

0215 0/597 0/933 392/7 + 40/4 368/7 + 3812 37710 + 42/4 386/7 + 27/6 (+,5) (9 wzin) adsl o35
0/890 0241 0/017* 408/3 + 36/3 42813 + 4712 453/6 + 59/8 478/8 + 65/3 (+55) 2% o35
0/461 0/130 0/021* 15/62 + 43/07 59/62 + 70/46 76162 + 542 92112 + 43/1 (+55) 535 e
0/006 0/0003$ 0/0001* 26/78 + 1/85 25/73 + 3/01 25/20 + 2/39 18/74 + 2/82 (i o o5 5L) STy 5ol
0/493 0/039$ 0/008* 2/90 + 0/369 2/70 + 0/316 2/60 + 0/397 202000409 (i s g o 5ol SEgand daST g
0754 0/129 0/378 45/41 + 5/85 39/42 + 3/48 41/56 +11/53  37/58 + 9/06 (i oo 5 o5 50) VLIS
0/053 0/013% 0/029% 326/8 + 63/8 357/6 + 103/4 340/3 + 93/1 + 1641 (el st 558) 0000 9Tz

561/5

el 5l ST slapsil ol ouiss ST
AmnS Ty a auST g bas 45 <l SOD « oiLls]
7500 bag (59008 aSTy 5 a8 e BT, (59 00
21) 555 o Bi> CAT 4 GPX ( cigluS1 0.5 (gl ]
A5 il ool 3t L8 Slalllas ¢yl ko L gunen (12
o slep il ol rals a4 jzmie 0z 2l @)
el el 55 (22) paalusT jlas il g (21) (caules)
Oz 35,5 oo 0y p 1S Lol 4385 la hge
sl 5l b (Bla as asels lis o] Ken gNoeman
S8l g b e guS (imlasT Lad bl el oz
5 oo 3T ST s slacalad 45 2alS | 5 ont goalS
ol 5o 5.(23) el o LS, pilS g
5 —laSTos Lol sl alS L oz s
el S oS 051 olyen ol alae _ayLuST s iyl
WS SeS (Bl an b o OMSie yiion Syl 4

(P<O/05) iy 05 51 (s)ls ina ailis *
(P<0/05) 55 crat5s JoSo 53l (5 )l3 oime ailis $

WL T
Ay Oy slae a5 slo obis ol gadod G‘L“'
gob 2olS s HO2 (58, YL g laige o (59 o34l
ol alae 3 SOD 5 GPX  —ayLuST o s sl ;]
3 ol 3l SLo @l peizmen 995 (0 il o Glaise
Alae 51 oy lice 5l —2LSOD § GPX (sl ;]
Lo ilaST ams aS ol ool oles lllas 5 golass
Lo ige 1 Bl oaisS qulas S oleie 4 ol (Sona
9 @‘9_0 Sldlas )Q..\...S J.o..c <SR 6‘..\.: l) ol 4)..\40
L codl maleST oo cod )b s als b bl . sl
ale es T slaalasT o (21) s )ls LLs | Lawdly
5 S| JLab sloasssS sl oo GPX L CAT .SOD
gt |y Lyl Sis L 5 s S 1, o3 sl IS0,
551 g olS J5Sge S 0T g (gl S


http://nsft.sbmu.ac.ir/article-1-2462-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-05 ]

OhlSan 5 Slosks s Lo (55 5550 By 5 ol (3 505 35

2 059 5 (b Dl pad a8 o) oo HlS 4 e el
V‘—*—'B—J B u‘)—u-"-’ 9 13 r:‘.‘.l-*-ﬂ o & ..E')J‘.’
s lilons ol Ll o lgion el S e
a2 o olas addS Sldllas ol L8359 o ped 1 50

Leely algs oo ] Db 5 g9 4 az g b (2359 el S
s, LSen ¢Silva (28 29) o4 CAT _rals L iol38l
,o aadsdb) coms o OSmgd § Ay ydugd il Las
GOS YU e dlad (aan 8 ol o aian 15 39,5 ¢,
9 TaySi (30) ..\_md‘;‘o u,u.blj ‘) oo)_f LJ")_'“ le_bu.uyo
Lt 0l s 5 g 3,5 Gy (31) S
295959 395 50 433 90) celyy yiog LS 2L ey
Oﬁ_».u‘fa CAT M—Jl}j J‘—QU co—w (OLA 9o Lf'a 4_an
Slas (59, (Ngd oy ped aS Wols las il Sen g Kakarla
onSe ddayl) cp el Sad b wcanl See CAT cles 4
Ly e 3 38 ol S L 255 s il 425
aallas oyl 50 (33) ol ol o CAT als L YL o
L5 5 oud g5, uelis o y20glS 09 e ys b oy o 090
o jo bl adsl celu  yieglS 1126 ce s jiSTos
u*i'ﬁ)—' g_S)_.a.A A Camnd 03 ‘P‘ u_v).a..v AW aQ ).H.....u

0L aly (55
a_ac ;01,80D 3 GPX _ioluST oo slap il zghw
9 A_QOGA U’““"‘)B‘ <SR 6‘..\9 la 0d dm.\.u 6Lﬁbu.u5.o LS"lB
Ao ;0 .0g0 g0 il 8L 4o HOs ohaw yialS 4y poeis
ol ool ul_......: ‘SA.MJLA.MS‘ W) pw 989 u.a.i.!ﬁ).! ;_9)..40
el s B yobo & 55 (5SS e 45 o
35) 55,5 o0 GSH glaws 1,ail0,55L L ROS zghans g5 s
ol JUl 5o Jlad i Sy 9 eign onl p ogdle (34
3 GSH ol al58 Gl 51 15T slo e, oo 5
aS ol s gl asdllas o biwly puon ;0(36) S oo
sladolow g Mae )3 55 (9 (ST s Sl
SOD CAT Jlis olse &) olo sl Gk 5 Jubsgal
2o slaps 3l (SOD CAT Jlw lgie ) el 4 (HO-1
30 650 asllhe o uen (37) AS o Joe piglus]
«DlaogyS (69 railly 5 (36 G9lS o L sla s
Ll smlsTas g ol o azgs BB Sl 3l isy (s

QS—Q.A dl_‘> LSLQJJ&Q e o0 oddlie GAJJ}W—J?‘SJJH
O yzie odizbuST o = sanllST Joles jo uss 4 ol
T oz Sl (s 99 i 5o SRl 5
(28) aas Gli 811, o (o9
Ao ‘5l_®p_i)'_ﬂ u,..‘.cbl_f —oy &lp oanis LSLQW&A

oSy ailes o

ol ol S92y Bz sl s yd (LS|
a Loyl o Jad 8 4y omie o) sl
cel aS 048 0 (Malondialdehyde) MDA L ablis LJo
deS 9,000 sl Josl) 5 HoOp STy 5m oo ol
S 28 ) o) gmlinnSTn Wl oo i 45 355 s
s s el o Sas iglaST 0 gl T il ass
2 Lol ol b 0058 bl aged 4y 5 g B yae
Sl dng Job y0 oad adgs olil sla ool b o5l
(23) sl

ey el al (e a5 ol Gl Badow ol gl
ol )0 45 ol 5 28l 45 GPX 5 SOD jyolie il3dl
PR W) NN ain 8 4 S oo ools ojlois Ll
Bilse el 4 e 0z e Lot 4355 labes
35,5 oo o5 250 (MDA) aolsT jlad 5 o Dz
|y 2355 e S5 Ko 5 Barbosa (yizeas (25)
)95l g 0L gee 5o (—aleST us slam Sl els
JLss 4 (g 5o Ly o (8555 1515 Blar slates
A yorie (B))9 eEgeTme ;O 0)S (swyp (275 elS Ll
(s 5 sz & el R 5 0T s (5l tals
cle 4 Ylei) le slatse 15 e 5 e aoys ol
2L b loazsl, o1 (26) ws (GPX o SOD colla il3il
Byl Sleran pol> gaams

2 3 (=86 8,18 gen Ediblone Jyts (sl il
oasle Sl e b altne G Glyie 4 Glizmen (23555
Cladlos 0590 ;0 (g3 xhe (0,8 Sl g il
sl 0ol Al (B g j0 G359 51 (0L (ol
St sl ieiismy S 25l ale ol b gl
2 S TolS s e Elad i385 sme oS
oyl (sl g a8l 5 900 (Cyclooxygenase-2)
oy Ll JU 0, Slos 09—« somdlyguil 4
ad cad)b lp sl g ATP ob,aiSeie L g Ly )le
g e 9 0L S e by gine —2uLuS]
aan Ly aate Slalllae (Jl 02l b (12) o0 e
sbogulaslocs (ulidl 5o 4 b slapaslSe ol
ol i Uy el s (27) ol 00,5 5, 1, ol oS se


http://nsft.sbmu.ac.ir/article-1-2462-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-05 ]

(16 A1) sl osls s |y eesS slaslo slaJos
U cs g Hi0s o me 5o cedliges C2C12 sla JoLos
nuclear factor ) NRF2 mRNA Lo il (g (pilia
cpim> el jo ualssl g ((erythroid-derived 2)-like 2
@S oy gl |y sl lyiome 5 (2alaST ab o]
o i 3 S (s (53 g oo Slilone
(16) w5L NRF2 5 ot Jlsb alas

ol o a8 Glallls i 5 Gedod @l @ 4z s L
5 =z S o) e Ll ad S G0 i)
L Vet a5) caleST as sl T o Jld (Se%
antioxidant or electrophile response ) Nrf2/ARE ..
G yan g )9 4 gl 5o (cnl LLS,I o (element
53 ey o0 Sl 4 WS et (095 4 iS5 (B9
Sl e o 35 505 L gt Sladllas pgas
3k 5l )9 (Jleral SIS

Lo sss 45 ols Lt yol> axdllae claazdly S 4o
2 stss B GelS o (28 @), boad apdss
21y G5t ST ol 24138 5 SOD GPX o
a5l calld GlEl )0 1) (65 beisn 5 (molinl
Joe 5o ool alze LSt Las galS , —alus]
J—oSo 5l ool cul (Saw azes jo 0l las Slg
balid o9t b pliie (oliil o e LS )0 (59 (9
=B 28l o 59 LAl I U 5)lee (B aaluST wsS
G ol 5l ol Codl ol ) g Laas a5 onls zalS |

e References

1. Shamseddeen H, Getty JZ, Hamdallah IN, Ali MR.
Epidemiology and economic impact of obesity and type
2 diabetes. Surg Clin North Am. 2011;91(6):1163-72.

2. Huang H-Y, Korivi M, Tsai C-H, Yang J-H, Tsai Y-C.
Supplementation of lactobacillus plantarum K68 and
fruit-vegetable ferment along with high fat-fructose diet
attenuates metabolic syndrome in rats with insulin
resistance. Evid Based Complement Alternat Med.
2013; doi.org/10.1155/2013/943020

3. Esposito K, Ciotola M, Schisano B, Misso L, Giannetti
G, Ceriello A, et al. Oxidative stress in the metabolic
syndrome. J Endocrinol Invest. 2006;29(9):791-5.

4, Rupérez Al, Gil A, Aguilera CM. Genetics of oxidative
stress in obesity. Int J Mol Sci. 2014;15(2):3118-44.

5. Noori S. An overview of oxidative stress and
antioxidant defensive system. Sci Rep. 2012;1(8):1-9.

s NO MDA _jzals g sslS CAT (GSH . SOD i3l
ol ol laJIosl) (SuisS e ols> Goyb 51 TNF-a
|y 85 eSgyms oSyl oS Slalllas (15) ol
s o0, (o (355 Sl yed 51 (S50 Slas )55l
s el SO wls s o LSan g TeiXeira g.iou
as slam il o ol slae el YU Sal b (Zeglie
5Tl (slo Sl 358 5558 s Bitas (25T
IR §9 (g Bpan 5905 (o0 (g n gemlienST
3l segldia 03,5 o pod slagtae yo (SDhas (39 Gl &
00,5 g0 (el (nyed | U ohaluST AT lee Bk
5 Al sl sk Lawss RONS wlgs Wl oo (59 (9
Ses gals ) (Bl ol gl alln slashe 354
20iiS els (it 05, 4 (3L (9lslS 320 (38)
oS dgazme Jole 093 (et g ALl (S Griis

(39) siloe (sl (19,0 38L50S it sl | anrgs
53 3l b 2 O b e (slyime b (59 (g
Ot JaliglS 09,5 51 oo e S U5S (590)
YL U5 05b5lS glyiome wilss o Coadly (1(33) e
3> U 5 JoSe 008 b ae sloige jo (ool8 alae
JoSs 00iS 8 yan clivog, S 45 GPX o yo oglis
a oo an mpl Gl s e et 1) 5 (etisn
A2 e lid bl opl ply sl aily 5slolS (slgons
52U sl sl 51 (8 sl sl 55 (etis oS
P S 2 Sl 09 b 3y Sl glie
2553 ISk slapanilse (40) wiS o cliblone (5515
9 B9 5l (U claST 0l lam 5T (5 (o) o
15w oLl il Slalllan 5 il S

6.  Krishnamurthy P, Wadhwani A. Antioxidant enzymes
and human health. Antioxidant enzyme. 2012:3-18.

7. Fridovich 1. Superoxide radical and superoxide
dismutases. Annu Rev Biochem. 1995;64(1):97-112.

8. Isomaa B, Almgren P, Tuomi T, Forsén B, Lahti K,
Nissén M, et al. Cardiovascular morbidity and
mortality associated with the metabolic syndrome.
Diabetes care. 2001;24(4):683-9.

9. Tabassum F, Batty GD. Are current UK National
Institute for Health and Clinical Excellence (NICE)
obesity risk guidelines useful? Cross-sectional
associations with cardiovascular disease risk factors in
a large, representative English population. PLoS One.
2013;8(7):-.

10. Gounder SS, Kannan S, Devadoss D, Miller CJ,
Whitehead KS, Odelberg SJ, et al. Impaired
transcriptional  activity of Nrf2 in age-related


http://nsft.sbmu.ac.ir/article-1-2462-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-05 ]

OhlSan 5 Slosks s Lo (55 5590 By 5 ol (3 505 36

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

myocardial oxidative stress is reversible by moderate
exercise training. PLoS One 2012.

Sallam N, Laher I. Exercise modulates oxidative stress
and inflammation in aging and cardiovascular diseases.
Oxid Med Cell Longev.. 2015;2016.

Powers S, Sollanek K, Wiggs M, Demirel H, Smuder
A. Exercise-induced improvements in myocardial
antioxidant capacity: the antioxidant players and
cardioprotection. Free Radic Res. 2014;48(1):43-51.

Li L, Meng F, Li N, Zhang L, Wang J, Wang H, et al.
Exercise training prevents the attenuation of anesthetic
pre-conditioning-mediated cardioprotection in
diet-induced obese rats. Acta Anaesthesiol Scand.
2015;59(1):85-97.

Calvello R, Aresta A, Trapani A, Zambonin C,
Cianciulli A, Salvatore R, et al. Bovine and soybean
milk bioactive compounds: Effects on inflammatory
response of human intestinal Caco-2 cells. Food Chem.
2016;210:276-85.

Bashandy SA, Amin MM, Morsy FA, El-Marasy SA.
Amelioration of the nephrotoxic effect of potassium
dichromate by whey protein and/or Nigella sativa oil in
male albino rats. J App Pharm Sci. 2016.

Xu R, Liu N, Xu X, Kong B. Antioxidative effects of
whey protein on peroxide-induced cytotoxicity. J Dairy
Sci. 2011;94(8):3739-46.

Zhang Q-X, Ling Y-F, Sun Z, Zhang L, Yu H-X,
Kamau SM, et al. Protective effect of whey protein
hydrolysates against hydrogen peroxide-induced
oxidative stress on PC12 cells. Biotechnol Lett.
2012;34(11):2001-6.

Gajda AM. High fat diets for diet-induced obesity
models. Nutr Res Rev. 2012.

Chen W-C, Huang W-C, Chiu C-C, Chang Y-K, Huang
C-C. Whey protein improves exercise performance and
biochemical profiles in trained mice. Med Sci Sports
Exerc. 2014;46(8):1517.

Linden MA, Fletcher JA, Morris EM, Meers GM,
Laughlin MH, Booth FW, et al. Treating NAFLD in
OLETF rats with vigorous-intensity interval exercise
training. Med Sci Sports Exerc. 2015;47(3):556-67.

Ansari JA, Bhandari U, Pillai K, Haque S. Effect of
rosuvastatin on obesity-induced cardiac oxidative stress
in Wistar rats—A preliminary study. Indian J Exp Bio .
2012.

Littlejohns B, Pasdois P, Duggan S, Bond AR, Heesom
K, Jackson CL, et al. Hearts from mice fed a non-
obesogenic high-fat diet exhibit changes in their
oxidative state, calcium and mitochondria in parallel
with increased susceptibility to reperfusion injury. PloS
one. 2014;9(6):¢100579.

Noeman SA, Hamooda HE, Baalash AA. Biochemical
study of oxidative stress markers in the liver, kidney
and heart of high fat diet induced obesity in rats.
Diabetol Metab Syndr. 2011;3(1):17.

Amirkhizi F, Siassi F, Minaie S, Djalali M, Rahimi A,
Chamari M. Is obesity associated with increased

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

plasma lipid peroxidation and oxidative stress in
women? ARY A Atheroscler. 2010;2(4).

Riahi S, Mohammadi MT, Sobhani V, Soleimany M.
Chronic effects of aerobic exercise on gene expression
of LOX-1 receptor in the heart of rats fed with high fat
diet. Iran J Basic Med Sci. 2015;18(8):805-12.

Barbosa VA, Luciano TF, Vitto MF, Cesconetto PA,
Marques SO, Souza DR, et al. Exercise training plays
cardioprotection through the oxidative stress reduction
in obese rats submitted to myocardial infarction. Int J
Cardiol. 2012;157(3):422-4.

Powers SK, Quindry JC, Kavazis AN. Exercise-
induced cardioprotection against myocardial ischemia—
reperfusion  injury. Free Radic Biol Med.
2008;44(2):193-201.

Laughlin M, Simpson T, Sexton W, Brown O, Smith J,
Korthuis R. Skeletal muscle oxidative capacity,
antioxidant enzymes, and exercise training. J Appl
Physiol. 1990;68(6):2337-43.

Leeuwenburgh C, Hollander J, Leichtweis S, Griffiths
M, Gore M, Ji L. Adaptations of glutathione
antioxidant system to endurance training are tissue and
muscle fiber specificc. Am J Physiol. 1997;
272(1):R363-R9.

da Silva LA, Pinho CA, Rocha LG, Tuon T, Silveira
PC, Pinho RA. Effect of different models of physical
exercise on oxidative stress markers in mouse liver.
Appl. Physiol. Nutr. Metab.. 2009;34(1):60-5.

Taysi S, Oztasan N, Efe H, Polat M, Gumustekin K,
Siktar E, et al. Endurance training attenuates the
oxidative stress due to acute exhaustive exercise in rat
liver. Acta Physiol Hung. 2008;95(4):337-47.

Kakarla P, Vadluri G, Reddy Kesireddy S. Response of
hepatic antioxidant system to exercise training in aging
female rat. J Exp Zool A Comp Exp Biol.
2005;303(3):203-8.

Haraguchi FK, Silva ME, Neves LX, Dos Santos RC,
Pedrosa ML. Whey protein precludes lipid and protein
oxidation and improves body weight gain in resistance-
exercised rats. Eur J Nutr. 2011;50(5):331-9.

Bounous G, Batist G, Gold P. Immunoenhancing
property of dietary whey protein in mice: role of
glutathione. Clin Invest Med. 1989;12(3):154-61.

Ebaid H, Badr G, Metwalli A. Immunoenhancing
property of dietary un-denatured whey protein derived
from three camel breeds in mice. Biologia.
2012;67(2):425-33.

Sayed LH, Badr G, Omar HM, EI-Rahim AMA,
Mahmoud MH. Camel whey protein improves
oxidative stress and histopathological alterations in
lymphoid organs through Bcl-XL/Bax expression in a
streptozotocin-induced type 1 diabetic mouse model.
Biomed Pharmacother. 2017;88:542-52.

Kerasioti E, Stagos D, Tzimi A, Kouretas D. Increase
in antioxidant activity by sheep/goat whey protein
through nuclear factor-like 2 (Nrf2) is cell type
dependent. Food Chem Toxicol. 2016;97:47-56.

Teixeira KR, Silva ME, de Lima WG, Pedrosa ML,
Haraguchi FK. Whey protein increases muscle weight


http://nsft.sbmu.ac.ir/article-1-2462-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-05 ]

39.

40.

gain through inhibition of oxidative effects induced by
resistance exercise in rats. Nutr Res. 2016;36(10):1081-
9.

Yin J, Ren W, Yang G, Duan J, Huang X, Fang R, et al.
I-Cysteine metabolism and its nutritional implications.
Mol Nutr Food Res. 2016;60(1):134-46.

Ha E, Zemel MB. Functional properties of whey, whey
components, and essential amino acids: mechanisms

41.

underlying health benefits for active people (review). J
Nutr Biochem. 2003;14(5):251-8.

Jin M-M, Zhang L, Yu H-X, Meng J, Sun Z, Lu R-R.
Protective effect of whey protein hydrolysates on H2 O
2-induced PC12 cells oxidative stress via a
mitochondria-mediated ~ pathway. Food  Chem.
2013;141(2):847-52.


http://nsft.sbmu.ac.ir/article-1-2462-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-05 ]

Iranian Journal of Nutrition Sciences & Food Technology 10
Vol. 13, No. 2, Summer 2018

The Effect of Endurance Training and Whey Protein Consumption on Levels of
Antioxidant Enzymes and Oxidative Stress in the Heart Muscle of Rats Fed a
High-Fat Diet

Soleimani H*, Talebi-Garakani E?", Safarzade A®

1- Ph.D. Student in Exercise Physiology, Faculty of Sport Science, University of Mazandaran, Babolsar, Iran

2- *Corresponding author: Associate Professor, Department of Exercise Physiology, Faculty of Sport Science, University of
Mazandaran, Babolsar, Iran E-mail: e.talebi@umz.ac.ir

3- Associate Professor, Department of Exercise Physiology, Faculty of Sport Science, University of Mazandaran, Babolsar, Iran

Received 6 Jul, 2017 Accepted 30 Sept, 2017

Background and Objectives: Whey Protein (WP) is one of the milk products with antioxidant properties. The purpose
of this study is to investigate the effect of endurance training and WP intake on the antioxidant enzymes and oxidative
stress of the heart tissue in rats fed a high -fat diet.

Materials & Methods: Forty male Wistar rats were randomly divided into two groups: standard diet (n =8) and high-

fat diet (n =32). Following 9 weeks of endurance training, the high-fat diet group was randomly divided into 4 groups
(n = 8 per group) including Control (CF), Training (TF), WP(WF) and Training + WP(TWF). Training included
running on a treadmill at a speed of 20 m/min, 5 days per week, for 10 weeks. The values of hydrogen peroxide (H,0,),
glutathione peroxidase (GPX), superoxide dismutase (SOD) and catalase (CAT) were measured in the heart tissue using
the ELISA method.

Results: There were more values of H,0,=561/5+164/12 (P=0.005) and less values of GPX=18/74+2/82
(P=0.001) and SOD=2/20+0/409 (P = 0.013) in the high-fat diet group than the normal control group. GPX levels were
lower in high- fat diet control group than WP, training and training + WP (P <0.05).SOD and H,O, levels were higher
in trained groups compared to non-trained groups and in supplemental groups were lower than non-supplemental groups
(P<0.05). CAT levels in these groups did not change significantly (P>0.05).

Conclusion: Endurance training and WP could improve the oxidative balance of the heart tissue of rats fed a high-fat
diet and could help control the side effects of a high-fat diet in the heart.
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