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Extended Abstract

Background and RPurpose

Oxidative stress is considered a major risk factor in the onset and progression of metabolic
syndrome; as well as in.the development of diabetic complications and vascular inflammation.
Regular physical exercise is a key component of a healthy lifestyle that helps prevent the
occurrence of «chronic diseases, such as cardiovascular diseases, metabolic syndrome, and
diabetes. Resistance training, by coordinating the neuromuscular systems and involving enzymes
and hormones during exercise while using fats as training fuel in heavier exercises, creates
conditions in which the level of oxidative stress increases. Walnut oil acts as an agent against
oxidative stress. The anti-inflammatory properties of walnut oil have been confirmed by their
effect on the levels of pro-inflammatory cytokines such as IL-6, IL-8, TNF-o, and MCP-1.
Therefore, the current study investigates the effect of resistance training and walnut oil
consumption on some oxidative stress parameters in athletes.

Materials and Methods

The present study was an experimental study with a statistical population of female athletes aged
25 to 35 years, with an average weight of 63.75 + 3.48 kg. The samples were randomly divided
into four groups of ten: Group 1 (walnut oil consumption), Group 2 (resistance training), Group
3 (walnut oil consumption + resistance training), and Group 4 (control). Exercise training was
performed for 8 weeks, with 3 sessions per week. In the first two weeks, the resistance training
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program started with an intensity of 70% of one repetition maximum, and then every two weeks,
the training load was increased by 5% of one repetition maximum. In the supplement and
supplement with exercise groups, the walnut oil dosage was 15 cc of walnut oil per day, 4 capsules
containing 1.25 cc, taken with meals (three times a day) by the participants, according to previous
studies. At each stage of blood collection (two stages during the study), about 5 cc of blood was
taken from the subjects' brachial vein and transferred to test tubes. Then, the samples were
immediately centrifuged by the machine for 10 minutes and 3000 rpm,; the serum of the samples
was separated and collected in microtubes and frozen and stored at -20 degrees for examination
and testing. The Zell bio human kit made in Germany with a sensitivity of 0.03 (u/ml) was used
to measure oxidative stress levels. The dependent t-test was used to examine intra-group changes,
and the one-way analysis of variance (ANOVA) test was used to compare between groups in
SPSS version 25 at a significance level of 0.05.

Results

The results of the dependent t-test indicated that there was a significant difference in the amount
of intra-group changes in the variables under study (superoxide dismutase, reactive oxygen
species, and catalase) in all three intervention groups (P < 0.05). However, in the control group,
no significant difference was observed in any of the variables under study between the pre-test
and post-test (P < 0.05). To compare the effects of exercises and the supplement group on the
measured variables in women, the analysis of variance test was used to determine the differences
between groups in the post-test. The results of the analysis of variance test showed that following
the implementation of 8 weeks of intervention, a significant increase in the SOD variable was
observed in the walnut oil group (P = 0.01) and;the resistance training + walnut oil group (P =
0.02). However, in the resistance training group (P'=0.11), no significant difference was observed
compared to the control group (P = 0.22). Additionally, in the walnut oil group (P = 0.00) and the
resistance training + walnut oil group (P = 0.02), asSignificant increase in the CAT variable was
observed (P = 0.65). On the other hand, in the walnut oil group (P = 0.00) and the resistance
training + walnut oil'group (P = 0.01), a significant decrease in the ROS variable was observed
compared to the.control group (P = 0.57). In the post-test, there was a significant difference
between the four groups (P < 0.05).

Conclusion

Dietary supplements, especially herbal ones, counteract oxidative stress due to their high
antioxidant levels. In fact, it seems that the compounds in herbal supplements affect the body's
antioxidant. capacity and prevent excessive and severe increases in muscle damage markers.
Additionally, by increasing antioxidant capacity, they inhibit the synthesis of free radicals,
resulting in less damage to cell membranes and reducing the levels of various oxidant agents.
According to the findings of this study, following resistance training, the levels of antioxidant
factors such as SOD and CAT decreased, while ROS levels increased. On the other hand,
antioxidant factors such as SOD and CAT increased after walnut oil consumption, while ROS
levels decreased. Overall, it seems that resistance training can increase free radicals and affect the
antioxidant system in the body, creating conditions for serious damage caused by oxidative stress.
Furthermore, the consumption of herbal supplements such as walnut oil increases antioxidant
factors, thereby reducing the destructive effects of oxidants on the cell lipid membrane and the
activity of oxidant enzymes.

Key Words: resistance training, walnut oil, superoxide dismutase enzyme (SOD), catalase
enzyme (CAT), reactive oxygen species (ROS).
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Article message

According to the results of this study, it seems that consuming walnut oil increases antioxidant
capacity and reduces cellular damage by decreasing ROS, improving cellular activity, and
reducing muscle damage.

Ethical Considerations
This study was approved by the Research Ethics Committee of the Sports Science Research
Institute, in accordance with the guidelines of the Declaration of Helsinki, with the code of ethics
(IR.SSRC.REC.1402.057).

Authors’ Contributions

Conceptualization: (Saeid Shamlou)

Data Collection: (Ehteram Eftekhari, Saeid Shamlou)
Data Analysis: (Saeid Shamlou, Ehteram Eftekhari)
Manuscript Writing: (Raha Rassolnia, Saeid Shamlou)
Review and Editing: (Saeid Shamlou)

Responsible for funding: (Ali Hemmati Afif)
Literature Review: (Saeid Shamlou, Ehteram Eftekhari)
Project Manager: (Ali Hemmati Afif)

Conflict of Interest
According to the authors, this article has no conflicts of interest.

Acknowledgments
We sincerely thank all participants who assisted us in conducting this research. The research costs
were covered by the authors.

Sport Physiology, Volume 17, No 65, 2025



DOI: ........ OFYA Las FF o )lads VY )50 VP F liadls o 28, 5555

)39 S99 Lvlil" RGLTIE

Nttps://SP].SSIC.AC.IT 4y i o9 R SO0

Spor!S iences R h\ stitute

ad g3y dllio £gi
O30 5 59 30 ailuumS| o sl (U yiol yU (B 9 9 9955 89519 (o9l Ly yoi i
f*#‘@&‘ rjbuﬁ”ﬁN‘ Y'éd,w)lb)‘ “S)W‘P'P‘

Ol ecmgsd oyl Gils olRisls o Sluil pale 0uSiiils (2355 pole g Sy Canyi 0,5 )
u‘)-“ ‘Cﬁﬁ)ﬁ 6(5))L5:-:-Qa.' ﬁLA‘ ‘_A.LOJ‘L).U oKiils su’_CLo.a}‘ ﬁ9lc cuSiidls s@ﬁ)’)s f}l‘: 9 ‘5@; Cem )y oe)f ¥ 9 A
Ol eoloed i Jegs oliils o 20359 pole g (S0 Con i 0aSES « 555 (555092 58 09,5 ¥

VECF e /e lanl o b OV F A F S d i VE QY ol o BVERY A il s Al

(hematiafif@soc.ikiu.ac.ir) : Juss! ccaie o e Jotus oot gisk

Sl B 58 sy 5 st iy 3 (1F+0) e wchaie Shah 5 oty Gl Wil 1] 5,581 1 gpog e g
AVENTY PN P 58559 S99 58 - OLI0559 53 gl oy

onS>

oo L sla el il (6951 99,5 89y Bpas g (Shoglie Dl i dihn St a 23U (o j 0 po b GRagh 5l Sue
IS5 s o5 o el st b 25 dnlllan oS5 3 b aions 392 )55 59,0 ROS 3 SOD CAT suslupens]
Ol yod Bl e &5 (G385 0300555 oz e Bl jobay g DLl Gyt s )0 (6 T aiged g, 4 ladiged g
oy Ve Dol b geglie e daliy o plablaian g0 aS ol x>l anl> ¥ oahn 0 g aan A Do 4y (o5 55
Se Ol 20,5 8 liee A (g 703 5L Ol Gl sl Sl G aan 93 pa e 9 0D g9, Aty IS S
Sras©)ge & 985 G5y (o )9 Sl yed boles JoSo g (BLS oS 095 50 5 w0 S Bl et IS5
09y 09,5 S akslas aan A 1>l JLis 4 ol gub 0 By as ol glooacy b ol o (o o VO &l
30 Lol i onnlice SOD e 5 (54l Sre iol3dl «P =2 V)90,5 HEgyt soglin 1y yed 09,5 (P, V)g0,5
09,5 ) [yt Pz YV)oiis sonlin Sl Sre DS S 09,5 s P=- V) soglie (3 yed 09,5
ssalin CAT e )3 gyl (sime Ghal¥l 58 «(Pav s V)90 8 (8o sraslin iy 09,5 Py 20505 (8
e 5l 53 uPa i V)08 (oot saglie et 05, P =ryr D995 (89, 05,5 0« ik sl ((Ps PO
Sy o0 Sl ragh opl s 4 azg b (Pos ,0V)os sanlin JuS 095 4 ca s ROS e jo (g0
w30 s ROS (1als’ Goyb 5l oo glocs T (105 5 Slaan STl 2o )b (aldl sl 90,5 (165, Bpa s
oo Pl slacan] 0lS 5 ol ol syt

455 5 (CAT) Y6 251 «SOD) jbgansd ausST pygm w3l 99,5 585, cFoglio Sl o goalS 15319
(ROS) (st Jus

terms and conditions of the Creative Commons Attribution (CC BY-NC- ND: No Derivatives)

@@@@ Copyright: © 2023 by the authors. Submitted for possible open access publication under the
license (https://creativecommons.org/licenses/by/4.0/ ).

BY NC ND



https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0004-3998-2010
https://orcid.org/0009-0008-2001-078X
https://orcid.org/0000-0002-8133-0954
https://orcid.org/0000-0001-9548-4383
https://spj.ssrc.ac.ir/

FY w5 (lghe e (ylgne

Aodio

lalGsly a4 1y Jolas a5 590 (ol B L 100950 i Judo b Cogune (SlannST (il (elbs s jg> 50
3 E35 55 shol s e Sy plyie a 5e5haraST ol (V)35 o Sl 530S il cijise iy 1]
Sl ol (V)og o ai8,5 Jlai o Bg,e leddl g Cobo (o)lse sl )0 uizmen 9 Sl py0im (55low iy
“o B sl len ezmen (o Slacsslen I (B en 345 Sl plle Sy S (ol i plaie (S
(IS (g0 65Xy Subid 5 Selgulio o poin s lags jlo (can 5 (B9 o

Lol oo 50 0% slogseyst 5 pesl 09,5 50 5 (Dhae— o slrollins (Sialed b roglio Dby ye
Olyes &5 098 o0 (halyd sl el FinSow Sl yed )3 (g8 CS g plie @ bz dleslainl 5 Sl e
oyl yolie (2alS 4y Wils o ol il Lyl Jlasl b a8 asly aals3l Sl yad ol yml Usb 5 seilognnT o il
ool ($B5ss Slayed Ll Jlisa s S ple ollSes 5 350k i ciagh 50 B9l e silueS]

)b oo oS L5 50 suslannS]

Tobw 2 386 L 905 (89 el wo olys (VIS agfes gilanadl ool 258 (Jale Glgie 4 50,5 0,
s, piman (M)l 4558 5 9l 5,00 MCP-1 5 TNF-A JL-8 L6 wisle olel ps coloiS yi
el ey SRS s 3 5 WS (oo 2 liblns ROS gl o3l gl sl 2l 5 (s sloyocy 515355
550 k2l oo a Cod st ladsd b sl 995 45 00,8 IS stagh 50 (DS e0 05 |,
8 S o s | il pgelicnsT g 85l 6 LDEL Jlail )o ooz ol 4 cond 99,5 (8, con
B ke o0 pln 8z BB ol e S5 CSOD)jlgons 9ot s acd colled lls 53,5

O Do bjlous

ST ) ST o ol s A 3 el g 50 (slocienlled 45 B 1 oS o o0l Lt lalllas
@LQA.” .EJ‘).MJ 9 w“‘ Lng ‘)u).».w‘ l; d.laLM ‘_g‘f O U;CL‘!O oo 1 O}.wu;o g.,\.lﬁ 9 A.»S sGJiw‘ SHac o (Lb
‘Sa.j f“‘.'.)"i SOD (\ \)o).:fga 0 0 (GPX) )L).MMS‘)) UB’“"L’5K 9 (CAT))YLLY 4SOD )..Ja..! GJLQOMLS‘ o )‘
SlopailSa (VIS o 3615 5mST 5 5000 STy 1y deaST g SIS0, Lo a5 el oS
oo P gt guenlSS ol oas slpiin (ROS)Jé y5uns slaaisS 6,8 ISs Liol3dl cga (gounte
oty ST Sla i1, ool el oSS slasetiy s 5l4enS 50 5 55 ppmbinnSlogs dasetiy s

OD)S o JeaS5 1y SOD a0 iyl 3 4z 5o

crge 5 oad Ay (s Dl ped 2l JLs 4 Jske ()aiS s o plite (Sl slaanT b 5 b 5l ROS
2 gt Sl yed 1 (36 )85l 0B lsie caghy 5 R G 3O 0)0sd e o 5Sge5,S Lo r ]
w3 Pl a (Gt (5T slayS loss 5 (Ko s 5 (Sl (Splie oyl crge (GhaenST (il e L

70 O)Lo.a:: AY 099 NF.F ul.un.il.v “5{;3)‘)5 6)5]54’3



Ol 9 Jol odaus i (Folgils o 131

oyl ¥ asle) lasd oy (B (aeliyg) s sSs o57s Jdo @ 53,5 085, bl 5o (19)055 0 CAT

O sl oo a1 T (ols slls g slgind 5 (n3YsSig0

Jolss 9 gu310ennST oyl Zolans Glie 2 (3359 Syl ogas jo cipghy DLASLS g ool Ly cole 4 az g L
b Jalse » obys Dluped b plagon g lime Sjgo 2 905 89, Bpas 15l ) p izmen g SlarnST ]
S (pl yo I sl oolad j18 sy 10590 4K 5 )5 (U5 jo |y EMSlaw (pl lejes 13U Limghy (jsiS b aS eads
SOD CAT 5515081 oyl lo sl )l (53 52 59,5 (95 By 5 Sroglio Dl o a2 Ctidr 156 (w0 &

R CES SN S SSPI ROS

ety IS

T L dJS 09,5V 5 225 095 1) (29,5 T g (0,2 anlllan SG LB o 5 G801 Bum Lo I 5l 5dos
Ao dxlllas Buw 8,90 ;0 dalllas ('l 0 ouS S Lo llbgls .8 )8 plol laea Liulys < 5g0 3T w9 (903l i
Sy5e s Sl il sl Jondlygis cule, b asdllae ol 0in,S gl oS asbicgls, pod eiman sl ains
265 1,3 ARSSRCREC £+ V.- 0Y) @] 05 b 25,8 pole olKimghy ciwgh oM aneS anl

Ll agsle a5 JLo YO L YO U5 5 a8 Feooolows a5 o0gy oloaddplin ol jIK55 9 U5 a5 5 50 idgh dzal>
SO LR W sl g sllas 28,5 S5 o b g sk (mliBla s e pedilaiilas pslae jsbo ey (seslin (e
anlllas 590 S8l 5l orpizran 08,813 Ghaghy sl Jogail cud 53 (W) ) bl Ly gy g9 sllas
w255 5 4lisy Sdld slagSl 5 (Dlym Coloh JBlao) ornb lss slasSIlgal (12l 51 8 a5 wls cslgs )
Gy gl Sy Selled 4355 10 3l 0 Eale, |, ingds Jsb 5 (el 5l s Ll el el 1Y) olié
oles B g o3l pll 5l s el FA 5 SIS 5 Sliles wosed by el B yan o ST T glo LS
OS5 )losg3 1 13 ol 9,8kt 5 s 1 45 Jg5 diged (5500

IS, goi 3l Jud aan G coslainl 090 oKy § SIS > b addllas (o caisSeS )4 o 4 @LMJ yekate a4y
e cetllsmses 5 eSSl a8l o 055 « 5z gy b B Wi ol s s ped il ay o3l Geios
O il g I8 ) il (23 b conz Slo g Lo (yilas Jolis dndllas 4y 59,9 (sl lirs g L]
ol (I GBI (55 03,8 Jes il wisg ke asllhae 3l oS slo e g (S 5 (Slew
JoSo S 136 Bran 5 Dl yoi 50 plate (03,55 S5 ( By e g (8 slags e 4 Dl (S 5 Jol il
o ilesTg (30559 Sl cn s (e 50 O3 (nl b (BB Jsol plas ((F) 052 (tgly Do Job (59,55 JlS
Ve Steglie Sl pe5) 09,5 F 0 cosles (g3le (Bolal & jg0 i b Sgesl o Sy Sledbl 28l 0 5l ey g 03 ole,
3,5 18 GV S g 588 Ve JoSte ol pen 4y Dl e i Ve 93,5 (8, JeSe )85

Jazud 693153 o 09 weSeslal gl ol cld bl aeliulils ) solatwl L sussS 8 i ol 8l ass e
S SshS ) o b s (g ekl 5315 55y el JBla L o oseil ez 98 cLu(Xia0MI)
(SECA) ziwad) 03 5,.505lul sl 8,5 plol Lol & ygoar g oo loil [0 50 059 @ mSeslail (V)

Jao b oled jo braiily ¢ o JaS oty oS woliwg] Sl 4y agolivnl 55 ado 5 jlans 4 cuiy (Blo b Soge)]

Db oot 03> ol > g 595 08> YU ax) (Frankfurt plane) o ,5asil 6 515 s> caz j0 Wb w0

70 oyl VY 0y90 NFF ul.a.wab “«eW))9 ‘5)9]9;).«»3



A W3 Olge gl (g
Oe> 50 5 NedS e e o650l 1 iy by Sogeil (28 S 1B (ail JlSn s axmie S sy,
(5) aidlodSs (g S0l

RIS
iSOl ped g 50,5 0,5 b g el Slle plad ol Ipl als ¥ oidan (o g aian A Sow 4 55,9 Dl ped
el 5o Shl aBB0 0 10) dew) 5955 9w 4 Cugh (Dl el pledl 5l ey g 0l £, B aBES Ve Doe
Mac slrog,T ol L3 Bum b Sl SIS > Lol 45 wis S a8 8 50,5 3,578,50 y ,o Fanses s
(V)0 SIS 5L VB Y (el 2 5 90 —25 o0 Jsb Cosdge po )3 B VOB Ve (o 9 350 5555
WS s o eianitd (293l (o Junj 0y Sty Ol sl g o DSl S > pEans eS8
b U P Colinl Goe g LSENVY B P o cacinns )15 SG oo 0 AB LY Suls Lcog Y o1, 1,5
ool el e platl aian g0 aS cwl S3 4 a3 W S >l oS > e e adB VAL B VY g o o s
@ 03 Ok Ol Rl ln )b S At 93 58 g 5 0D £, Aden 1SS Syl 0 Ve Dal b (Seglie
Joe 8 sl esliial b &S o o y0 an i 1S5 o (Y )as S adlidlai s 185 S5 Gl 2 0o 0 0 Gliee

(YY) & aul=e (Brzycki formula) 5,

45 (KG)
1RM =

1.0278 (La,! ST slaws X 0.0278)
9955 (s£9) by
B ras O)go 4 Oaiey Slalllas 4 4255 L1985 (189, (Brae 590 (D)9 Dl i bolren JoSe g JaSe 09,5 50

(YP)ads Gbpme HFOSES 5
09> Jelo g 415 9 (g S Aiged

49 a5 gsgasl (293l v 5l 93 (o (o O 90> (G5 Jsb )0 Al e 93) S G55 Al e e 0

aiBs 40 e Yeoe g aido Vo Goe w4 g olKiws lawg aloldl bdiges (b S Siolesl slaaly

az)s =V slad 58 alail g sy T 5 WD S pslaez b sels Son 50 5 Iz Laaiged gy i oo il
obas i sl (WMD) + ¥ el U LT sl ( ZEIDI0) 555 sl S 5l it (6 )ae5 g 32,8

(\V)\.\m oolazul 9...“..\.....“5‘ U"’)""‘“"

&bl sl g,
‘mejs uyo)i (5‘).‘ 9 W) oolﬁ.u.u‘ .))‘..\JLH»‘ d‘)Ju‘ 9 u..j;Luo ).Jaa bey )Lo—‘ )‘ u.u.bﬁ)—l ‘_;L:aoolo Mg.w ‘_gllg

70 O)Lo.a:: AY 099 NF.F ul.un.il.v “5{;3)‘)5 6)5]54’3



oo 9 Jgl ovduy ¢ ;.ﬂ,ﬂ:‘ pb 144
&lp aily T gesl 5l Jo b Bgi pams 89,5 90d5S 9031 o g5 a5 laosls (o Jloy 51 oylamelol 51 o
aslie sly (9,85 (oebnd o3 s ANOVA wal) G il s Jloss 5031 515 (085,5 59)0 Olpat (o 2

2 plil e 0 (gl sire s 50 YO (35,9 SPSS il 5 )0 (9,5 oo

05,5 Lz sl goge;l BMD g osg5 jaslis 5 039 (orm Jolis SIS 500 glaysite Las il ol § Sk
el 00l 11N 0o Jaus o imgh

b gogejl (sogae Sledlbl Jlne Bl £ (1 Sko N Jor

@iégimfb K o9 (JLo) o boog,S
YY/SOx-/7A ZYIFOEY/P0 YASOEY/SA ogldo (s yad
YY/Y - £ JAA £/ FEY/EY Yo JAFEY L) 55,5 s,
YY/A-£V)Y PEINY£Y/PA YA/FF+Y/79 Gt o5
Seglie
YYNOEV/VO ZYIVEFNA YANEOEY/IYD Jrs

290) (5329530 (5L ke (895 (15,0 Sy lies 30 (S 0 Sire DglaS AT 3508 astiie dialy (I 905] @l
O JoS 09,50 Lol (P<H - 0)ccnls sgg alslae 09,5 aw 12 10 GYBE 3 Jd 5nST 4555 (55 gouws ounS|

(P> ,00) st osaline g 10)50 Gl it 5| o ) (5o sine gl (903T m 9 e
b o oolinl Guilyly Jelows (5031 51 05 50 6503l )90 slyeiie  JoSo 05,5 5 Sl pod il aglin cugz
alrlas azie Azl Jlss 4 ols L Guilyly Jelows (93T gl 00,5 (aseien (903l 50 (52955 (2 slosles
SOD jiize 1o )l sine Gl Pav o Vg0 8 89 (eglin i pod 05,8 «(Pav s V)95 (8, 09,5 o
(Po YY)ais ssalin ()l (gme OB S 09,5 acamad (P=+,V V) Soglin (o3 09,5 50 Lol s ovalie

e 30 (610 (e il Bl 55 (Pae 0 1)90 )5 (4895t Teglie oy 09,8 «(Pav e )90 )5 (484, 09,5 ;0 (rizmon

70 oyl VY 0y90 NFF ul.a.wab “«eW))9 ‘5)9]9;).«»3



v W B9R Olghe GRgR Olgie
565 AP 1)90,5 gt sroglivo (2 po8 09,5 ((Paeye 050,589 09,5 1 ()b 5l «(P e £O)us ol CAT
B 09,5 ez o 905lm 50 (P BV)ab svaline S 098 4 e ROS s 0 1o e plS

P<e00) o)l 5929 S0 sne

P=+1-0 & sixe gaw ;0 ROS § SOD CAT Lolis yg05] s 3 o505lm o lasbinl Gl sl & Silo gulis .Y Jgax

(CAT)YUL (ROS) Uz ¢y juusST 45 oS 5 g

U/m) (pd wé/p;‘slg.o) U/m) (SOD)}Uwé

09l o Ol O9elm Ol e o9eilom O3l
OEYE- /D) BISEE SN 2VZIANVEEINY SYNEEEYIY Y ZOIFOEYIVS  £E/OYEY/Z0 J).HS
FA-E AT QYVE YD Y VYRSEYR e VNPT | £ AYEYIEAY  SEIFAEFNY oy ped
ab ab ab o'é”
ZIVAL- /Y ONOE-IYD OAF/A3+A/-Y ZYYINFEZIAY - AYISAZXS/VY ZO/VYEY/YA B
99
+ (09
FIVYE- /YA £\ \Eo0Y  DANENEE/FAT  SYYNORYIYS  VOIOYEYN® SAYFEYNA 24,
99,5

D:J 555 09,5 w6l cime 18 1y 505] i s (5l cine

S 5 Ao g S
99,5 g, Baae atin A a5 ols jlis yol> ubss glaaisl .o sl b ,0 ROS 4 SOD CAT Sl
5 SOD 5 CAT oS 5l poolie jlogine Gralidl oo Sl clojen Sjso a9 2 65,5 4
00 zhae Sla ST T polie (malS cge oleiar cteglie Ol ped aSST > w)ls b5 ,0 ROS  zals
J&Gol, a5 el @'lwfl‘sﬂ RN E Y SOD M}JT A ROS Tobw Sl coge blie ;0 9050 )3
ST Ol 1) 39500 dmaSTyy CAT 05T (oo VY 035 oo oS (595060 ma STy 41 1y e STy

abe By ae b ol el oS5 5 s geilag ST Jolad Lai o oS 25 il 50 a0 F) 0 o 4y 32

70 O)Lo.u:: AY 099 NF.F ul.un.ib “;:a)‘)’ 6)5]5)).«»3



oo 9 Jgl odium gi (Solgils pli A
5 A oS s 1S 59,5 g, crrimad IS g |y e el Woo oI T ol
(YFLA) a5 oo 5,5 gl i camwl 5IMCP-1 4 IL-6 . TNF-a
b a5 oo ezt cen o811 (VL sl (sl oSl & 4255 L o o0lS opas 4 o 5lié (gl JoSn
Sedyb (LS o JoSe ;0 09250 LS 5 a5 sy o0 JIS ) (Sdfi> 305 oo gilin—nST
9 A oo i a Ha e s | gla,S5lis a5 a5l i Gl38l 515 0,05 e 36 0y Slaw ST T
5205 sl o] s 41 5 955 o0 5T (sl SIS0l 3 s g o hapmeST (ST, Gaal3il b i
(YD) 0,515 ol 1y cilizee (SlapST slge ol (1alS Slzrge rizran 5 walion o))y Jobo Lid 4,
Gl ol ;0 dgps w90 99,5 €5, 9 swglae Dliy ped oS 5 SlaS s Sl bl Slellas 5 S
4 2w ROS j5 ugme 0l 3 SOD 3 CAT o jlolias iol38l 45" (g jaboas sewl oa s oS ]
5 2l8lee Sl aile o Gladss 5 cu el OMSlae oS 5 aS s se L Al pllald saaliis [0 (laog S
ROS adsi Jlew 5 oy 3150 (a1 (5T Gl 3T colled ol o sliai sl gl ST (o il talS
B39 ellss o ols (s ol i galis B g (YF V) a5l 4l ol Sl e 5,5 oy bawss
sl pl.ye,5 ROS v ialidlg CAT 4SOD @‘%Mﬂggd &laes 5l v 5o lelos als 4 s
oyl Sl 4 yzeie Bilg3 e s S ol Do b Dol 18 0% ganeed i Jlesl 555 45 Sl T 51 (S
D9l G ) gl
oS wms o il s a1, (ROS) fyinS| Jles glodiss s « 35,5 45 0l Caz ol 4 Wlgs oo el oy
Sl sl G‘;.ﬂggLasw;;M:.w Sazme palati b Wilg o 053 il 4y AT wiS sl | oo FB o T | See
525310 ST o s o o 3S Wl 1) g gl 55k esilinnnST s | e 3 (Sl S 5205 5 (Joho
sl 5o 4 Jae wilii s 45 Cos| coger pailSs Yioiml Syl g (ROS) Jlad 50T sloaisS 51 250
(GSH) Gs8ligls’ [ials (@lama ST T w351 paize GRalS s oS g2 (glings lmianl 09 Sl g |5 S
0> Pt asr kol mlis 5o Sledl 5 b o550 oz (GSH ay 4l slag ol sl colled 2als
Ceely 5 Ao 58 s 1y o ST 5T 2l sl plo bk ROS w5l i 03 i n ROS
ol a8 Sls glzs Yongehao Xie et al. (2025) ragh cimed (YV)05d o yidins guiluanST s |
Sialydl s a5 aa( MDA ) asillsopglle iolsdl g CAT mals 4 e JLigd o LSo5L ,o suab
Radak, Z., etal. L. ¢ 5,50 (iagh mizmad (YA) Cow | gl ST o yiw | g sound oum o STy
Gnal3¥ 5 CAT 5 SOD (sl 4 i oz (5559 45 ol ol (alS—talosl slo 250 (55, » (2001)
il Wils o Ste SYsb b aams Sl et a5 Cl ] Fiks @l el (YR) am e il > MDA
a8 e b o | glasT ol elés
Ruy A. Louzada iges olgieas .ailosls &3] 1o b dslllas b g oyt 20l 3 Olados S0 (b onl b

3 ST 5T slaes 3T mlan ial3sl el asilgs o plate  ctalinw! Sl yei a5 wis S 5 ,1;5€t al. (2021)

70 oyl VY 0y90 NFF ul.a.wab “«eW))9 ‘5)9]9;).«»3



A - 93 Olake GhRely oleie
Pereira low ¢ slaallas ,o cpized (F+) anles 55k ROS L ablis gl 1) s g wigd clSw lodlae
gls b b oSl e os ROS iol58l el s & SV gb o o lawsgio o b ()59 45 0 jase e
2 oS5 b 5y S Wthe St m 3B w55 (slaalllan 50 (V) wt Su e dgmtp e |y (ke ST 0]
SOD s, o a5 aily flo bl jo 5wl awdl b j0 o] HeawlanSTy 5 glanST o !
b ol cnl a5 28l Gl )lo s sob & (S 5 (B9 T ARE S Sl gy 25 09,5 CAT
(YY) 091 gunenls Lo Olaases

Sl 95 inyed Do (i ped DS Gezred (LS 4 Wil oo gaa 8 DA b 20 L asllle gl (e Dslis
5 Sls Slodae y0 Mg Slaglis b 5 (058 b IS5 59) Bgioge;l (b sad a9 caslllas 3,50
il by ye sl

g s Jyiacl 5 s T (5T 5Vl sl (sl oSishay 4255 b Al gopasay o lié sl oS
O ST (T eedyls gy gy LS 5 a8 ey e S 4 el )0 Wisdion sl il b L
St RV S S S vs -] @mswiéuﬁu;%u 905l s ial38l 5l g 0,188 se 36
3lg Jokw slind 4 (6,565 ol oy] Lo @ 5 058 o ol gl IS0l i jlee cgo o Sl 5T cod b
SiSan s WANG (10) 351 oo wall, alie eS| else sl ol Slizgo iz o 5 ot]so
5 56 gl GV Cuoglio il 5o s 08 HEPGZ gladsho 52 90,5 69, 53l (s 42 (2293 5o (V- T+)
Suaglio g gl ST i | Cote 36193 5 (589, 45 08 Olo @l jo g wiBlo gl ST o w5 518
S g i dgh (0 (VoY) olSen 3 LOFENZON (\izan (YV)aias o LialS 1) ods il
oS wizdls plo @l jo WSl By e B la gylen 5 ST L e sl laanST (ST iglanST o !
Sl B LAk 0,90 1y Cat , Sod ST 5T polie (ial38l cel 90,5 10 99290 sl ylau—uST 5T
33 55 S ] GlS 50,5 5, 9 9390 e S| 5T SVl ol (ian (YD (sletin
b oloeaS] 5T W s ROS ST Gy ,25T) Sl sladisd oo ole ol deci ;5 a5 w8 o oS
abayly 5955 SlocST 0T (aal338 b zslas 200580 ol (VF) oo o plai |y 65 ol zokaw 5 o0ls oylis 2uSTy
oy | gt @ 3T Gla SIS0l jzalS g SlowwST 5T zolaw (ial38 b aso oo li g Sl puditans § Cue
Sols ylis ooSd Sl ds 63,0 (Yo V) oK 9 JAMKE izad 095 o i (i e guilogu ST
285 Glandlas 10 Cpied (Y0) 09  SlownST 5T pin Cndd 4 oo wlgs oo JoSo 4385 900 Dl pe3 a5
Oy 4z 5145 o patia i el o oS ale Llpd coa(UO3T) el (s sise ol (s,
5 DNA & gslocnST e T 6,05 Lol s o 2al381 1, SOD cla g o Joke  SlagunST ol cud o g0 8
P guilon ST oy | gloacs S5 0 Can | (1S 99,5 (165, 45 add oo L i aidl pl 0,00 oy
oy L oaiSTal ole ) 5553, b lews o HMC3 LISy So slo sk 530 glanlllas 4o (FF) o Ls

70 O)Lo.a:: AY 099 NF.F ul.un.il.v “5{;3)‘)5 6)5]54’3



OhhKen g Jgl ovdmn g (Solgils ob I

0 bl 5l ROS smhas gz B il Ll 4 95,5 gy 45 ol L5 gl it 5 15 (sedlannaS]
Sl 45 amo e ol axdly ol Wle,Sil S pla w4 | 4zl il ROS mla s ysiis, b e
olyieds s (1al5 1) ey, (STl cad sl aiilgi o aag, cnl 51 (S o5 0l las Gl laig, b
099 Lﬁbwﬁ) ).vl...u A Comndd LS)"Q""L' s'l\.\...mflsj wJLvﬁ 6‘)‘0 (SP) Oy Wy U’“"ﬁ) la GMC‘)MI U:'B) 5JL~A
599 VA= W 9s5 (g Lo 9929 Judo 4 el e Cogate g diged e Sy dgass dxllls @l Glo o sguzs
Slllae 4y 5Ls gadad a o5 jslatoa ‘LQLSEQ}Q)'T i Cil o e cud pae g 3 orhis LS 4 e

B )8 )y 9590

Alio oly

ST (5T s 9 00 Sl5T Sl JUS00l) tal 3l earga il Lo raglie Sy yad 45 s 0 S5 4,
S oo w23 ) glannST il GH U oz sl el Llyd g aes e )8 50 o ) o e
ol a5 058 se GlamT (T Jelse Gl o 9038 85, el LS o JoSo Bpas (izren
e 215 ST slogi] Sallad 5 s (s (sLi ooy ST 55 ST Lo
JENESRRTIEVR

S 58559 pole plen gl pinsin D a1 wul 500 ( Sids asily slaJaslljgms cuole) b aslllas ol
s 1,5 IR.SSRC.REC.1402.057) sl

OB N g 5 Lo

(S bl )3 o sl 8 g

sholds doms 15510 oy

sholds Smas (5,8l gl 2>l Hlosls (5 pslaazr

6,181 ol i ool sx dmosls ko

el dorns b g b sallie (g3

gholds dms 14l g 9 (il
5J_QLM, St ‘Lg)léc.'l.é‘ 'a‘).*.>| ool 990

Chibe S e rofey poe

&8l (e

70 oyl VY 0y90 NFF ul.a.wab “«eW))9 ‘5)9]9;).«»3



o) e MR R (lghe g lgne

)5 92y i (pl o (oadlie (B)l5 AigS g WS 0 pMlel G a5 Alnsgay
Gi‘.b)-.\s 9y

W)l lid )5 aslihly ol 35 allie 09 0 (6,55 ol (g3 (nl 5o OB WLS eS8 plod 5l g,
el G sla Sog03] g crdgiane 1) 095 15 CSlye a5 Conl saelyo ! a5 1 idls olKiils [ oS col
mldse

&bo

1. Firouzyar F, Shamlou Kazemi S, Hemmati Afif A. The Effect of High-Intensity
Interval Training on Antioxidant Factors in Women with Type 2 Diabetes. Journal of
Exercise and Health Science. 2022;2(3):1-14. [In Persian].

2. Ni J, Shen L, Xu L, Jin Q, Wang G. 7-Ethoxyrosmanol alleviates hyperglycemia-
induced vascular endothelial dysfunction by regulating FBXL7 expression. Journal of
Bioenergetics and Biomembranes. 2021;53(5):553-60.

3. Wirth K, Keiner M, Fuhrmann S, Nimmerichter A, Haff GG. Strength training in
swimming. International journal of environmental ‘research and public health.
2022;19(9):5369.

4. Maestroni L, Read P, Bishop C, Papadopoulos K, Suchomel TJ, Comfort P, et al.
The benefits of strength training on musculoskeletal system health: practical applications
for interdisciplinary care. Sports Medicine. 2020;50(8):1431-50.

5. Rasuli Jokar E, Shamlou Kazemi S. Effect of Eight-Weeks Chitosan
Supplementation and Combined Exercise on the Blood Pressure and Lipid Profile of
Women With «Hypertension. Journal of Sport Biosciences. 2023;15(1):55-70. [In
Persian].

6. Naderifar H, Mohammad khani Gangeh M, Mehri F, Shamloo Kazemi S. Effects
of high intensity. interval training and consumption of matcha green tea on
malondialdehyde and glutathione peroxidase levels in women. Journal of Mazandaran
University of Medical Sciences. 2022;32(212):42-53. [In Persian].

7. Laubertova L, Kotiarikova K, Gbelcova H, Durackova Z, Zitiianova 1. Effect of
walnut oil on hyperglycemia-induced oxidative stress and pro-inflammatory cytokines
production. European journal of nutrition. 2015;54:291-9.

8. Gencoglu H, Orhan C, Tuzcu M, Sahin N, Juturu V, Sahin K. Effects of walnut
oil on metabolic profile and transcription factors in rats fed high-carbohydrate-/-fat diets.
Journal of Food Biochemistry. 2020;44(7):e13235.

Q. Zhao H, Li J, Zhao J, Chen Y, Ren C, Chen Y. Antioxidant effects of compound
walnut oil capsule in mice aging model induced by D-galactose. Food & Nutrition
Research. 2018;62.

10. Nguyen TH, Vu DC. A review on phytochemical composition and potential
health-promoting properties of walnuts. Food Reviews International. 2023;39(1):397-
423.

70 O)Lo.:b AY 099 NF.F ul.un.il.v “5{;3)‘)5 6)5]54’3



oo 9 Jgl ovduy ¢ ;.ﬂ,ﬂé pb oY

11. Yano T, Yunoki T, Matsuura R, Arimitsu T, Kimura T. Excessive oxygen uptake
during exercise and recovery in heavy exercise. Physiological research. 2007;56:721-5.
12. Millner E, Brath H, Toferer D, Adrigan S, Bulla M-T, Stieglmayer R, et al.
Genome damage in peripheral blood lymphocytes of diabetic and non-diabetic
individuals after intervention with vegetables and plant oil. Mutagenesis. 2013;28(2):205-
11.

13. Maritim A, Sanders a, Watkins lii J. Diabetes, oxidative stress, and antioxidants:
a review. Journal of biochemical and molecular toxicology. 2003;17(1):24-38.

14. Kodydkové J, Vavrova L, Kocik M, Zak A. Human catalase, iits polymorphisms,
regulation and changes of its activity in different diseases. Folia biologica.
2014;60(4):153.

15. Wang F, Wang X, Liu Y, Zhang Z. Effects of exercise-induced  ROS on the
pathophysiological functions of skeletal muscle. Oxidative. medicine and cellular
longevity. 2021;2021(1):3846122.

16.  Gacitua T, Karachon L, Romero E, Parra P, Poblete C, Russell J;et al. Effects of
resistance training on oxidative stress-related biomarkers in metabolic diseases: a review.
Sport Sciences for Health. 2018;14:1-7.

17. Kazemi SS, Heidarianpour A, Naddaf H, Mehri F, Naderifar H. Effect of
Combined Exercise Training and Curcumin Supplementation on Metabolic Indices and
Serum Levels of Sirtuin 1 in Men with Metabolic Syndrome: Avicenna Journal of Clinical
Medicine. 2023;30(1):21-9. [In Persian].

18. Firuzyar F, Shamlou' Kazemi S, Hemati Afif A. The Effect of 8 Weeks of
Resistance Training and Consumption of Flaxseed Oil on Some Antioxidant Factors
(Catalase and Superoxide Dismutase).in Women with Type 2 Diabetes: A Randomized
Controlled Trial. - Journal of . Mazandaran University of Medical Sciences.
2023;33(228):49-60. [In Persian].

19. Shamlou Kazemi S, Heidarianpour A. The Effect of Eight Weeks’ Circuit
Resistance Training and Moderate Intensity Continuous Training on Metabolic Indices
and Sirtuinl Serum lLevel in Women with Metabolic Syndrome. Iranian Journal of
Diabetes and Metabolism. 2023;23(3):168-78. [In Persian].

20. Kazemi SS, Heidarianpour A, Shokri E. Effect of resistance training and high-
intensity .interval training on metabolic parameters and serum level of Sirtuinl in
postmenopausal women with metabolic syndrome: a randomized controlled trial. Lipids
in Health.and Disease. 2023;22(1):177. [In Persian].

21. Eghbali E, Arazi H, Suzuki K. Supplementing With Which Form of Creatine
(Hydrochloride or Monohydrate) Alongside Resistance Training Can Have More Impacts
on Anabolic/Catabolic Hormones, Strength and Body Composition? Physiological
Research. 2024;73(5):739.

22.  Rahimi E, Abedi S, Hojjati S. The Effect of Zinc Magnesium Aspartate (ZMA)
Supplementation on Body Composition and One Repetition Maximum in Sprinters.
Researches in Sport Sciences and Medical Plants. 2021;5(2).

23. Zibaeenezhad MJ, Farhadi P, Attar A, Mosleh A, Amirmoezi F, Azimi A. Effects
of walnut oil on lipid profiles in hyperlipidemic type 2 diabetic patients: a randomized,
double-blind, placebo-controlled trial. Nutrition & diabetes. 2017;7(4):e259-e.

70 oyl VY 0y90 NFF ul.a.wab “«eW))9 ‘5)9]9;).‘3



oy e MR R (lghe g lgne

24.  Zhao H, Li J, Zhao J, Chen Y, Ren C, Chen Y. Antioxidant effects of compound
walnut oil capsule in mice aging model induced by D-galactose. Food & Nutrition
Research. 2018;62:10.29219/fnr. v62. 1371.

25. Mirmasoumi G, Fazilati M, Foroozanfard F, Vahedpoor Z, Mahmoodi S,
Taghizadeh M, et al. The effects of flaxseed oil omega-3 fatty acids supplementation on
metabolic status of patients with polycystic ovary syndrome: a randomized, double-blind,
placebo-controlled trial. Experimental and Clinical Endocrinology & Diabetes.
2018;126(04):222-8.

26. Lorenzon dos Santos J, Schaan de Quadros A, Weschenfelder C, Bueno Garofallo
S, Marcadenti A. Oxidative stress biomarkers, nut-related. antioxidants, and
cardiovascular disease. Nutrients. 2020;12(3):682.

27.  Clemente-Suarez VJ, Bustamante-Sanchez A, ' Mielgo-Ayuso J, Martinez-
Guardado 1, Martin-Rodriguez A, Tornero-Aguilera JF. Antioxidants and sports
performance. Nutrients. 2023;15(10):2371.

28. XieY,GuY,LiZ Zhang L, Hei Y. Effects of exercise on different antioxidant
enzymes and related indicators: a systematic review.and meta-analysis of randomized
controlled trials. Scientific Reports. 2025;15(1):12518.

29. Radék Z, Kaneko T, Tahara S, Nakamoto H; Pucsok J, Sasvari M, et al. Regular
exercise improves cognitive function and decreases oxidative damage in rat brain.
Neurochemistry international. 2001;38(1):17-23.

30. Bouviere J, Fortunato RS, Dupuy C, Werneck-de-Castro JP, Carvalho DP,
Louzada RA. Exercise-stimulated ROS sensitive signaling pathways in skeletal muscle.
Antioxidants. 2021;10(4):537.

31. Pereira B, Rosa LC, Safi D, Medeiros MHGd, Curi R, Bechara EJH. Superoxide
dismutase, catalase, and glutathione peroxidase activities in muscle and lymphoid organs
of sedentary and exercise-trained rats. Physiology & behavior. 1994;56(5):1095-9.

32.  Giolo JS, Costa JG, da Cunha-Junior JP, Pajuaba ACA, Taketomi EA, de Souza
AV, et al. The effects of isoflavone supplementation plus combined exercise on lipid
levels, and. inflammatory and oxidative stress markers in postmenopausal women.
Nutrients. 2018;10(4):424.

33.0 ~WangJ;Wu T, Fang L, Liu C, Liu X, Li H, et al. Peptides from walnut (Juglans
mandshurica Maxim.) protect hepatic HepG2 cells from high glucose-induced insulin
resistance and oxidative stress. Food & function. 2020;11(9):8112-21.

34. " Berryman CE, Grieger JA, West SG, Chen C-YO, Blumberg JB, Rothblat GH, et
al. Acute consumption of walnuts and walnut components differentially affect
postprandial lipemia, endothelial function, oxidative stress, and cholesterol efflux in
humans with mild hypercholesterolemia. The Journal of nutrition. 2013;143(6):788-94.
35. KB S, Vaishali K, Kadavigere R, Sukumar S, KN S, Pullinger SA, et al. Effects
of high-intensity interval training versus moderate-intensity continuous training on
vascular function among individuals with overweight and obesity—a systematic review.
International journal of obesity. 2024:1-17.

36.  Calcabrini C, De Bellis R, Mancini U, Cucchiarini L, Stocchi V, Potenza L.
Protective effect of Juglans regia L. walnut extract against oxidative DNA damage. Plant
foods for human nutrition. 2017;72:192-7.

70 O)Lo.:b AY 099 NF.F ul.un.il) “5{;3)‘)5 6)5]54).‘3



oo 9 Jgl ovduy ¢ ;.ﬂ,ﬂé pb OF

37. Munteanu C, Kotova P, Schwartz B. Impact of Olive Oil Components on the
Expression of Genes Related to Type 2 Diabetes Mellitus. Nutrients. 2025;17(3):570.
38. Gao P, Ding Y, Chen Z, Zhou Z, Zhong W, Hu C, et al. Characteristics and
antioxidant activity of walnut oil using various pretreatment and processing technologies.
Foods. 2022;11(12):1698.

70 oyl VY 0y90 NFF ul.a.wab “«eW))9 ‘5)9]9;).‘3



