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Abstract

Background and Aim: Increased oxidative stress due to exercise as well as the body’s ability to deal with its complications
cause different levels of health and disease in people. Therefore, this study aimed to evaluate the effect of two weeks of
curcumin supplementation on serum level of malondialdehyde (MDA) and superoxide dismutase (SOD) indices after a
session of intense intermittent training in overweight and obese girls. Materials and Methods: Twenty two overweight
and obese girls (mean age: 21+1.79 years; weight: 68.80£7.81 kg; body mass index: 31.18+1.96 kg/m®) as purposefully
selected and randomly divided into two homogeneous groups (experimental and placebo) according to age and body
mass index. The experimental group was underwent intense acute intermittent activity (shuttle run activity protocol; 85
to 95% heart rate percent) and curcumin supplement (80 mg/day post-lunch). The results were extracted using repeated
measures ANOVA, one-way ANOVA, and LSD post hoc tests at the level of p<0.05. Results: Intense intermittent activity
caused a significant increase in MDA (p=0.001) and a significant decrease in SOD (p=0.001) while two weeks of curcumin
supplementation caused a significant decrease in MDA (p=0.009) and a significant increase in SOD (p=0.01). On the other
hand, two weeks of curcumin supplementation before intense intermittent activity did not significantly change MDA (p=0.06)

and SOD (p=0.21). Conclusion: Two weeks of curcumin supplementation could inhibits lipid peroxidation.

Keywords: Intense intermittent exercise, Malondialdehyde, Superoxide dismutase, Antioxidant supplements.

Cite this article:

libeigi, S., Saghebjoo, M., & Behmadi, M. (2023). The effect of two weeks of curcumin supplementation on serum levels of
malondialdehyde and superoxide dismutase after one session of intense intermittent training in overweight and obese girls.
Journal of Practical Studies of Biosciences in Sport, 11(26), 30-41.

*Corresponding Author, Address: Faculty of Sport Sciences, University of Birjand, Birjand, Iran;

Email: silbeigi@birjand.ac.ir https://doi.org/10.22077/jpsbs.2022.5060.1696

Copyright: © 2022 by the authors. Licensee Journal of Practical Studies of Biosciences in Sport (JPSBS). This article is an open access article distributed
under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).




9% Ao 9399 38 (S IPeds (68 y il Ollian 4 i

Feof) Lo 5 osled 1) 088 P+ ¥ bl
VPN AN 100 g aB 1PN o1 /¥D 5 hal 9 gl VFee/) ) /oY 2ol 3 gy s

3w 31 gowwns S ST 39 9w 9 dST (68 llo sl @Sl 5 09 395 (53U JoSo ain 90 ySU
Bz 9 039 LS glyls ol 30 )0 Wl (9ld Cadled dude G 51

" gt axako g2 CBU and yo N (S bl doras
Ol ez o (i o oiils (L3355 pale 0uSCiils (SilSeg 09,5 HLiils L)
Ol iz iz o o8l (23555 psle 0aSLAlS (2559 (STelgn b 09,5 SLLul Y
Ol i e oRANS (20555 pole 0aSLadls ()5 (S5l ed Sl el IS Y

b 2l L ahlie 6l o bl imen 5 (059 Sdlad I (0L (taleST s il i Sus g A
59 3l gyt B Ly pol aalllas o ol 109t (o o8 0 (g 5lan § Condls el shas g o]
S5l ey o (BOD) 3ligraays 3pmaST 35 5 (MDA) wdall (g0 (5o Gl j sS85 (55l e 4zt
= a3 VY olas 1 §—dixd (g el o Il ay 5l g 059 a8lal slls ol =50 o asas ol cdled ad>
YANVA VR 100 0355 Lol 1,5 5 LS SAAEVIAY 155 ¢l VIEVVA 1oy oy oSilie) Gl 5 0339 8Ll (o
Blad 5l (L)l 5 (225) Ke 09,5 99 a o Bolal jo-b a5 00l Sl aedon &)90 4 (a0 el S ok
Cdled JSTg ) wand sl sl e dled Al o oot (3 05,5 S0 ,S el S0 0095 el g g
A5, 5 QLA a5 e A S e 5 (s Lty 5T o3 00 L AD Ly g, L
s il 5 4aly Sy ol g ol S (5 03l L ey el (snpn3] 1 il L sl
s (p=+/+ V) MDA ,ls —xo iml38l cmgo duais ool cdled (ld a8l 0o F sl p<e /40 mlaw ;0 LSD
MDA o e ialS g0 (085 )55 (65 JoSo aian g0 a5 > ot i (p=+/++)) SOD o e ialS
el 31 b (ans a5 (5 oS 40 33 005 3y 1 apa S (=1 1) SOD s (e il 5 (0= - %)
2O JoSlo dian 90 1§ ymS Aixudd 0l (P=+/V)) SOD g (p=+/+F) MDA jl5 xo jusS poe B go cdyids glis

B (oo S oSl i oz ge e 555

mlaST s slo JoSo bgamss anSTy) g wsall 6o Ole wuads ogls codled 1 guudS srejlg

C )39 Poke USLEIIS (i s oL (i g 1w 5O T ¢ giamnn Outanns gt
https://doi.org/10.22077/jpsbs.2022.5060.1696 silbeigi@birjand.ac.ir :Sug yiSI! oy




Ol%0 9 (S sl durw

OV (0 5 Lol b)) cowl gaad ialuSTy Jlaie
sloaesl ol sla ol a S 0p i o JuS s —ilo;
2 0>ge gldl e Oy lanul Iy w1y (59 00

G GlaSTy o gy a S a gl Jomams anled g5l

4 4503l (e Jlanll aSTg 0 S g e Sy
05lgs oo MDA (5 -5 o305l e, ol 51 39-5 o a5 MDA
Jlo o=l Lacal and oSy ol sao lis
RS [ P SETL 1 O B O R C OV L (RO
(o laST sl oyl Ly ablio o —elds a5 sl
SS9 (CAT) VLS sloe 3l alox 5l Lolge
GPX) Mjla STy esbslS 5 (SOD) ' bgiesd

o g Ll p (095585 (5Hb JoSo Al 90 iU

doddo
RS PRI WD P WG U S PN SR SOV GUIWI g 1P
2 Sdglie log)lon Lo g Wisd oo e (o <L
ablol g Bl (Y12 (), 50 g ' i yg0) diiwn LLS )|
29 S o|)_4.® ‘rm.;LmS‘ uq).._m‘ )_NL: ija_w l_a )9
S8 bl jlola jled 6 S gl S 5l (s
O T eladies ades mslidl o lo gamleds sl oo
—inlaST o s a sl camai g 455 5 (ROS) T —auSTy
sloJsses,Slo o (il gl (ol g 15 g0

Jole S SOD o 5l (VFo v ), K0 5 (—aud) wi il o
Jasgm 58 pmplonl aw ghyls as oiib oo (iuluST oo
6‘)1“5 m_:)j Q_g.‘ I Q‘)‘&LL—MA.?: 6L‘°J5J~“’ Sy =S giun g
W PR 0‘5_& \.\_MJL"SA Q_Nb tr:la)djw u_JLr_Q
ce—imlaST s o158l g S 5l i s e dled 4 S
502 o imli8ll) Ao o1 sl JSool, Jusis Jloxs!
dlS o aluSTas slags 3l LAl L, Koo B, L
A4S Oy oo ya5 a (s ol L ogi e ol3T sla IS5,
Syl eolis 5 Coi (3,9 Cdlad £a W Daw Wal
o <05 JL 40 g (it LT (slaaal 9 50 (Sglie
VWA (500 5 jem cawgy) wdb a il —aolusTas
sloolaiwl g oje g ol 559 sl dled o oS, 5 S
s oyl JSSoly adgs anl i o —asluSTos sla JusSe

OV, 550 5 5 ,=8) o)l
(HIT) YL o Ly (ol o o8 3l sla Jw o
OB )908 5 OLIS=3559 lm e (29 Ol 4
J—doan pana s culon, S oy ¢l oy Cmgumo
QI VPR PO SR P 1] J00°S BN ) ol o> = 59
Iy pa e aSon, 5 Baa Vel Jw jo ol 8l ceadl
bgie 2t U i e ol 51 g o3l JLs o
=6 Gl Loy S oo amma 1) Dlac o0 el s
= byiS e Cedld alas 5l oo Jlse ()5 50 (sl
Ol SIMDA o Jg5 ay i a5 (gladl i l3al

9 Lr"l“) ‘3'—3)“)‘3 ‘) Sy 5o cﬁl ’)l’ slie o ..-:.-]
1. Dorneles 6. Vincent

2. Valko 7. Malondialdehyde
3. Reactive oxygen species 8. Chiaradia

4. Gomez-Cabrera 9. Catalase

5. Sayers

SLtlS 5 slasd 5 Lo oetisy L ala 51
Tl5=5055) ol 0929 YU o s Ly slaclad 51 b
L5 59 sl pidiin 5o (Jto sl (V2 2 A 0l s
JBol) an (0 gie )3 (Brae O—ST Jlas =y
JeeS 5 000 Gl JSesly 5 9S50 S5m0
Srmae pad ol 5l (U (Bl Gl e oo S
b 39 el Byie Gl il 4Bl (eS|
= ST g o5l sl SISl palae rolisl an o Jled
bt 08 G503 5 ol aalosil o oy
olseS o YL was L (—bj,9 OBl el Ly olsllas
aly o ol b5 cdlad a s ales S LSl ius
18 05 Gl o (ST o] il s
(=, (VN (), g i 1 IV VY ()], S0
S (6 s oy EJlod I (2L LS o il
Oizmen g aimd oo il ]y L luSToas oy oS
Jusd |y s (5555 31 (20 )55 B s
ROS sl adgi a4y yomie ol o Jlad (0l ply 0 S
e |y i llST a5 g8 glop—ancilSe Ylaix] g oa i
Sil38l o1 sla JGol, odgs (sl ol 3l o A2 o
59 9=t oo il (LSl oS i 5 0l o

QR S I U TR
=S sl o8l L Bl oS el oals 5155
sl s ls 138l g (028 (), 0 s "ecntg) B alac
Yool g8 Gedle Ll a Lo 5l gaod (ialuSTy,
J—oizo Jlmn sld 0l 5l S0 .l o o (MDA)
3 o151 s JIosl, s Al ol ] 3 5
S5ke S MDA _asLi ccwle o 51 ol —oluST o]

11. Glutathione peroxidase
12. High-intensity interval training

10. Superoxide dismutase




L ol pmad cwlio oo g ol Ly s o HIIT g4 3
Sdled () 2 95— )0 Bl ol o (A 05y ol
5 =2 yan Hip—S| S las a0 PO Luh L (sils ol
3 TPCUIC PRIV ¢ JERETRSRIE SRRV SIS0
B an (gilea cdled S oah ools il goad )y

SN0 (e ol d onie 93 ym plo Sl esS oS
il o ity (slls Jlge e 133 5 MDA
(el B jeba s (YWY (o), K0 oV —ollSh) 0 o
38 L 03,5 45 05,5 155 Sallas f 5y
{ S 5e 9529 5 9535 JIROS JLgee ;s 055,55 OH
5 " S) 92 (e Al OH (gt lsog, S
S 1 a8 Sl ¢ Jis oyl L (Y1) iyl a0
5 =09 Sdld 5l (U (Ao lST ol ) esS S
05,5 0135 aslllae S ailen, S (o (059 0 ) Shes
Sandg sl 9o SlgS (o (rnegS 595 g 4 El
lae sazme (Gl o (oSl 5l (8L (oS ]
L (VWY R0 5 omgD) 098 (e Gy (S
2 s 595 JaSa 8l 2550 50 (a8 SLedlbol Jlo
53U gy dadllan ol 5l Baie gl o iws jo ol
a5 HIT 58 s aas 8 6L Jaie 4sin 55
5 035 4Lo] Gl i p s SOD 5 sdrsd Lol
ol oo glr

G 9

Slel dmelr 0l (oo (2 ded £95 5l Bl G
S s 3l s Ojy a8l s (L ieehy
= eSS oS YA LS YO o (BMI) Sy 0045 asles L
39,9 Loyl ) ang JLw VAT o 0090w g e 0
il pae Joli 5dod o 8 b a cdbglo o 3
e G e e s iy b8 5l o JLsb sl
3 bl 18 g e A 5] Gogm b ols gl Ly
sl ol i 5l gy 5Lt slomo s o Sacls IS
Lo s S50 oo Sompagian § (oS00 ol 455 0
48,8 5L o i ) j9md Sl e (ol colo) pae
Sl )8 Ghe) Jole S 3don 50 S8 8 5l i
Loyl JolS ol 5l s g oD osls mnogi Lo Soge;!
ey ol o S sle (S el Al sy
w5 (VoY e, 500 5 sl /20 5 <150 L el
ol ) 17 Lel oo 5 s, L (2l o)
INUFRIC SR O G LR WL G S SSIVT VI | (T WP U SR

1. Fisher 5. Tumeric
2. Curcuminoieds 6. Gillen

3. Curcumin 7. Takahashi
4. Curcuma longa 8. Methoxy

Y% o lous ) 0590 NPT Ll

0339 90 (S jpgke (69 3,5 Wil 4 yls

So Jls A (0 V) K0 (=SB (YN Y (o, 500
Sl gmimn i pae g MDA o o me (i ]33l HIT a4l
Slas (V) 5,50 ¢! e .00l 00,5 saalie |, SOD o
Sad b e )5 F 2 (59, = HIT acd> S5 as ol ools
s 3l e 53y o S s
L s e SOD i 5| LT o Ly ]
e DBl ot (S (859 Sl ST e
P N D S VSV R T { BRI
S 0l (o Lo aluST oo Byae (> i
(Ve Ao 500 5 )=l 5055) 352 23l

2 el b b pline 4z g 3 la e 5
el 00 Gy lane il EMSis yLioy 5 (6 oKy
O 0e2ge slacldl o s le ol wSTa 538, s
SRR ST IS SO SRR RN 5 D PRI 2
15 05 zge slacldl os oy pge Adex 5l (Y418
955 Sy dngzd,) i TLadistiesS )5S Conlo
2 9 S—wlaadsinesS )5S ploy SJed b DS 5l
A0l 5 o ml T sS LpaisinesS )8
53 bl ad 5 bl cols Lo o3 L
(s LS 58 L) agzrj 9,5 Sy ol 00l (850
Aiyans 8 0 45 el Sy slagleSay 5| il
S yegi aops 45 L5 90 S )0 LaaSainess 58 sl By e
o idld g kel (eesS )5S g wad oo S )
PRV L IPYR-V-E N | S PPN JUE RIPIPA L S By RUAWI NN
Lt g (nns 355 oSl (s (V4 VA)
aS oolazsl o lusTos g —aullST sle sl o
SIS (e AalS 9o ((reS 55S JeSe attin 90 B
25,5 = 8S0D s e ol g MDA oL i
Lgols Oysoamd)lse odil jo (0555 sl cles
=978t dlad Gas g al (g9 s 3l (g5, a4l
B 5l e e cedlad 4l Co WS HIIT aid> SO el o
3 ddd (B9 Sdlad Vo ano g Sl 15 0lSsS (Sl
Dl oo Job 4 A 830 Ve sga> el Al SO
e (855 lad g o yed Ol by (] o
Gl (S ey Cdlw slaygein; L awlie )
ol 8 o o Ly (VoY o)), S0 37 L3 ol oo
o it alitie o2 ple G55 5 (6 )l 45 £9-290 (]
ey Bl sl adpo 4 (9,80 (2559 sLacallad plox]
ke el gl ol s ol el gl el

9. Singh
10. Avci

11. Baecke questionare of habitual physical
activity




Ol%0 9 (S sl durw

sisgas b s gy e Gyl T, e Yo il g
5 4l a5 415 3 100 e o2l 3 B )
L5 (C ) 2T b ey i3S Tas L (S by xa)
of 81 (Y- 1) ‘Qlj_i..ejvol_‘gy)%_.iahj_alf)_’;a\‘» Cdle
L ool aabsl ce p ,5STas L 1) 00y, ool asdlas 5,5
Sl o plail an e Jled S, addo Ve ey 090
as S8 e T e ol o (505,55 (I 1 labol
oo 98,8 eoliiwl Vo i (Loyd 5l Gl ol sl
lazol o as )1, S8 el Sy el il a sl Y.l
aslpaads)e U ay Soeds asllas o5 of 8l il
OS5 Sm asliy Bae (e il L 0 5 0,5 S
P i g M S 3 Sl Sy iz s

delyo =l o o

Ve

o g Ll p (095585 (5Hb JoSo Al 90 iU

Gols 09,5 g0 ay Bolai o by & YV olasy aJgl
30 N e (09,5 2 )0 ;B V) S g e
asbigls, Lo Soge;l 5l ol caalllas g, 51 |8 ¢y o
NN | P IV S - SO 1 Lo gogejl aia s 5 oS
VY (—sluSTos ples slils mlad olgo & an g auass

DA aie el plsil 5l E el
Jolt 3o (3559 SS9 e yg Smdlad JST g
(Lp)@b;‘ﬁ‘bs)ﬁombyomw
Ao, WLAD) Ce ps ,iSTas Lol 81 S, £9 -0 L
A (S by o) gg,—b atads 5l (L8 lo o iSTas

0O g QIS p e (A

2

Y o o )e
A=)
B-,uY
C=yi0 )

A

S 295 Sl SS9 Sl 25 ) S

99— i lesl sladlg) o e sladiges a5 35
Az a8 8o Yo 5l Ly g diald asy ) e olasil as ool
A8,85 ,0 ;g0 D0 e
ojlasl ey Jmols oy g aiod (4880 iy S ay
ez g, 5l eolaiwl Ly MDA e ble 5, Sojlail.c8 3

sy L) Gamts sl Ldvdigad ¢ yo s

S i il 3k 51T el 5 el LS 29
6 =S 03Il (35 enal e aliwg a ool JLasil )
(YA G500 5 ]l ) 0

)“ Laosls u—"""'a E=09 ey 6‘)-“ :‘s)l_o‘i 6“&5)
u‘)_a.A A_W.sl.o.a 6‘)_3 A oola Ang.).g - 9)..4[_.,; UH)T
‘Hﬁ)f O J—ALC l_: (Yxf) ))_ia ‘_;)_50)‘.\.11 l_> L)"‘_’l")‘5
Bl (il (5l g aly Sy il ly Jlos 5]
p<elod )l o mhw ;0 (LSD) Hlo —me S
Il b b Jodod g a o aen 00 5 (6519 0 e
o plosl VY as i SPSS

3. Thiobarbituric acid

4. Gianoplitis and Rice

1. Beep shuttle run test
2. Buchan

a_«_ﬂﬁ )é u_:.,ojf)}f J_‘o&‘c :M &.é)-d.o OM
ST a8 i load d s oo S Lo A o oS
}‘5_\_.30&‘& = 09)54_1‘u|)_3“)5_~..5g.,.>l_~:b.._~49_:b
B yae dace S lal 5l 8 5, e acd Cewlys o Ul
Al Al ol HIT aid> S ol og0 4 90 3—dod
S Lo G503l lags (S 55 JaSo 59, VF g

S S HIT ad> S 31 j0 g a0 S
(=95 L e (i Gl 59 9 (=5 ATiged
JLg) 0)90 yo bz sueayﬂ S 4 d>g Lo
a9 5l O e e m) Al (6 KgS w 85 el
SSan el §l I8 (Lo bogesl oz cms (o)) i
plos! 5l o A Lolddl (6 ,—Sg> pgo 4l o 0 |, >
By an ds g9, Lo Soge;] s 0 sl HIT IS5 5
G595 59, VY 5l i 9 000500 4 90 Due 4 ¢ JaSee

Lo (o3l 5l 5 pylaz adged 31 )0 5o S 1,2l 0g, S
5. Shapiro-Wilk




Y% o lous ) 0590 NPT Ll \&j)g)éw.jpshddﬁ)wbwmo 4 yilad

9 s Ly adgl 5 o)l L Fogej] (Solar (g 09,5
D | whbanly s vy cliwl | =D (555 9 o2,)

el IY) gl (g uSigs

03031 Gy (Ll

Gy 49U (5 g5
09031

O o 3k 9 09031 g sl (s igs
w095 595 JoSo = 395 VF 51 e alolidl) =
(JoSo b yao

e Silod 25 YIS

Sl La T acislie gl g «(BMI) (Sou 0055 L a8 b asl
QH)T L_) (L..bas)f O )L) ‘S_JJA &_9)1_0‘ Sg—>>9 )l &)’L—J@‘ 65‘._\_,., ‘L)lf)‘ S J)_..g Oy9—0 4O )" o) &)LIG‘ - S 6‘)_:
oy, SSar 4 S Jgoa j0 cmibyly Jdod 8 re a5 e s S 5 5 69,8 sla Sy

ol ol a3 dsy 59 Ao 5l o ezl JLas Bl sl g o Sibe a8 5

b e duglio 9 Guind (G 09,5 SUSET 4 50,8 b (SHg ) Jgu

\IVE Y e
MY e (Il
VIAY Y\ Jys
$15 £AIYY s .
/30 it (p5oS) O39
MY % Jys
\iF v./aq 5 oy 0395 sl
-15- I8 L i yu{j’
YIvY TA/FA Js (&y0 ol o )5 9l

35 ammliie g, LD (—ind (gl 5l do e 5,5 gl (65 o3lal Ly Geilyly Jdow (sl sl
aal) S by Jdos g—e)l 9 MDA 9 SOD e Jlad 105,57 9 (ylsj ,51 slas 5 s 5148 ols (Lt (59 Jgo2)
ool g S o3l oy Ui 1 Sy o dglio gl 5 p=+/+) F=)+/0) Ly i 5 4p) SOD asLts 0,5 4o
e p=elo ) FRVYNE L s 5 au) MDA 4 (p=+/+ -\ F=0/34

A ot o ire gylel L5l (p=e/e o) FEYY/0A

MDA 5 SOD (gla yusio dumyliio 3598 33 3550 (5L (555 03Il b (il sl Jalowd (y905T @ulis ¥ Joor

o/ﬁﬁ <./.~.\* \./‘\\ ./.~T Y ./..A (gfj)ff)5)‘>) UL")):'“
- /%0 oJ-$ YIVY Y \ Y (52955 o) 09,5 I
-Af ofeen® IGES ofe e v oo 09,5 le; Jolas
-/a4 <eferen® \YN F/AN Y VE/FY (2955 59,9 ol Sl
Iy A% Jeed ofF \ oljof? (2355 o) 095 5
.34 <efeeen? YY/04 AAY Y Y#IA- 05 SoLe; Jolss

D<o+ 0 o )3 418 Sre wglas ailicn

ol gl 00 5 a8 o3l (ley bl 5 Sy 5l gls oy j5ata 4y 5 HIT Jlooel s a5 Ly

Loo5,S 13 (p=+/VA) MDA 5 (p=+/\F) SOD aslis a S ols  aral, Sy ol ls Jelod (5l ca e ol Loz

3,100 (5,0 mme ISTHIT lyal 5l B oanS &8, o 0 00iS &8 18 09,5 90 dwglin 6l (e Jgoz)




Oy 9 Skl -\»-u/

nlS 5 SOD Elleb s ino Gl e oirsosS 55
G0 By b slah oy 09,5 ;O MDA (ST s e
2= JoSe Jlis amy g HIM so e sl 5l Gy
sloul g ad> oy Coid ()0 (S 35 SOD e Jled
sl twl 00 Yo iae 09,5 51 aS Ll lans S5

S ol 2y

S ALl g 095 595 (51 JoSo athn 90 5L

J—oSe By a0 3l o g HIIT 5l 02 SOD ol i ,o Ll
e B 5 g (=210 ) 9p<e/e o) Lo e 5 a) (oS 555
S8 (ime D9l La 09,8 oy (p=+/+¥) HIIT ;| a_xs MDA
Sials EeL HIT oS ol o1 1 s Jlgs ooz zals
MDA ST o e isl38l 3 SOD e Jld o o
Sy JoSe atin 93 (yizres Sl 00l (o2 09,

SULS &S s (5o 03,5 MDA 3 SOD (a5l 50 gl quwy 1 sl 40y Sy (il g Judend (y903T i ¥ Jgor

C"Jl)j;\:.u

&ol3T a 3o

¥ AAS oiffs ol \
[++V* VAIYY offe o8 \
[\ YIXY ofeoF \
AN VXS offo o) \
AR ofeF <IYY \
ofe¥® YIAY VoY \
ofY \/FA OIFY \
<IN /- ¥ APAR! \

(L)

C‘J‘)g.’x.‘gu

[oo¥ cols 5l LS

[+-1 Cdled sl

s 625 JaSo 5l am
oo Sl 5 (6565 Jao 3l any
<IYY colss 5l LS
VO/AY Codlad 1o

oIFY 65 JoSa 3l 2o
YY) Colled 5 (5565 oo 5l an

&35 o3l ol o

P<e/+0 gl jo 410 (Smo Wglds &LiS

,_gﬁ,f ojlail bz ol po jo HIT 05; MDA ¢ SOD coJlzé <=9) Ao Lo > LSD ety g,.n)T 3 Jeol> E"L"’ ¥ Jeus

p Sbre glbs L (Sl wglis G o3Il Jol o Wog,s
[+on® [+oY /Y N PERTIRW
SRS
[-\® [+ ¥ [+ &3S JoSe 5l an (e )
Iy [+-Y [+ G5 JoSo g cudlid 5l amy
[+e® [+-¥ [-Y 6rS JoSa jlam Gl Jgo 550)
. . ol jlas
[o) [+o¥ oY JoSe 5 e 5l
[+ N* oY oo+ ¥ JoSo g cdld 5l G5 S lan
oen® <IYY YN cudls lan
ofoea® AIYE -Ivo 5 oS 3l S
(ab )
I8 ol 71 e oS g b ) amy el MDA
fee® Y R G5 JoSe 3l ams ' Gl Jse 9,55)
Collad 5l o
een® NF oY JoSo g colled 5l oy
AR offyo [+o% JoSo g codlad 5l o G5 JoSo 5l am

MDA sl jis (Vo ¥ 4) o500 5 " o ) s i
Sl as ol ools Lis g 0050 (o) B9, S 4 |y
=58 00,5 o MDA Jlo  —xe o]l g0 HIT ol
Sl B HIT 4l S Jlso an (0 YY) (), o g
ol sl , lis o lisl ol esls Lis |y MDA jls —ixs
am OleSise [y 5559 SJld Sl ey a Lol (LS
090° sludd y3 4l g Loy n (—ialuSy b

1. Savira 2. Spirlandeli

Pe[od el jo Hlo (Smo gliy wilis

g0 HIT aid> S o0l 3o e !
Ll g o o MDA s (e 2
Sl ialS gl me yebo a1, SOD Bl Il Ll
Ol s gl 2l 3o Ly 9o (o) aslllae o
1, &3l y—as MDA ol o , L HIIT ad> JLg> , 51 (Y- Y+)
aleols (lzi |y MDA Gl e il38l g 00g—ad (o)




J—oSe B o a5 09 ool ol Godod S50 e a8l
JL55 4, SOD s MDA sl ozl i a S olo Lis , s>
S8l 0S8 oS a5 (gol, 8l ool > e Jled
o] vi) NEUWON- R UL SyPIDN p-J\ PR TP RIIUE S IR W S5 gy
o am (VD) 500 57 (2l ol 5o
3 =il s luST oyl g5 )5S S ]
oS a s ol ylas La asl ol azzls 5 oladl o (5559
(09 mmlaST s cd b o8l L ailes o egS )5S
SO Bl 0S|y 5559 5 =ib o luST o il
S S s (oS5 e S5 (V19 ol o0
S ol eals ul—A-MJB 005_0.; 2 ‘) dl_’>5 )9 a_slsl
A (V19 0,550 9 (65—, 00,5 o0 MDA s —so
b, 1 s 555 ol sl JoSo DIST ()
aS ol eals ul_m) 9 4_»}‘0)4 TM.JLMS‘ uu).a_w‘ 9 LF'LQFJ‘
o s 4 s 55 sl sl JaSe By
oedlS g BB el an |y MDA (05> —ioluSTo s
o2 (Yo A) 51500 5 ()8 (—iiiod )0 023 o
slo (el ;o Ll g esS )5S boSe ,3U (o) 2
asan g0 ByasaS odladl e alsTos 5 —aslls]
VVY) L0 g (Sl 0g-s o SOD s o iol38l
"—“9%5" u_mjs)gsd_o&ara)j&.c\“‘ aS aolesls UL..M.:
(YY) o0 5 =l ams ials' |y o5 MDA clale
Selld and> SOl ) eSS L sl oS 50
GPX §SOD _—isluST oo sla ool o JlasS s o
395 72 03 (S TheP JSmb A (oS 595 9l S (o)
=B 0ns 5 G ae JeSh0g, S lawgi 0, 5V lade 4y
w._.:‘;Sl J._..o.ia 05; ) SOD 5GPX M_.JL’LQ aS ols UL—AAAJ
(YY) o0 g (2B, culon S oy ()l —inse
= o095 ol S g Lt S Jlad 5 () 4
gasloy Jlad flea o e o —mluSTocs slo asls
=90 50_..055)55 la)jkfl'“o A J)_.a.adu\_;‘ob‘o ULAA.AJ
(VY 1,550 9 (6,58 .09—3 50 SOD Sl —ine isl3dl
u-&;b)_)u_uojj)ﬁsyl.:‘)_oiadﬂa.a o‘J..o.bd_gH”T )_.sl
RL')‘ 4_:‘)3) J)_.AAA_TA_J o»))j L)u)‘)_?so»)}_w r ‘)
1. Bogandis

2. Wadley 4. Parker

Y% o lous ) 0590 NPT Ll

3. High-Intensity Intermittent Exercise

0339 90 (S jpgke (69 3,5 Wil 4 yls

b Yo oa b by (35,5 Sl o (DA (9
Lo Y eSOl 1,5 0l Cad eV eSS S0y = il S|
29 Sdld go— ol G Kt b A
o 9 > 095 &g ROS Jsle il oo Al
) sommd GlaSTn EBge jo b a  Dlae oLl
(TN S50 5 elaS ey aalllan 1o 0iS o s
el VF S st lissd el caiins i iSTs sly s 3
Ol 5 T oly i sl e (359 w5l ey
L (HIE) "o gl (03,5 45 9l 00,5 (5,55 (Y1 7)
VO, aoy e Locdld aido Ve L5 L) oS o>
ogdle dnaad (oo il (leal o LSy
sloacdale (V- - F) o1, 5 conng A5 olwl =
0S5l Sl iy STy Slse g L falaST g 000
2 Sl seb am sbe (s e Jled Gl ey
Gl Gz e slaiogesl 5l it Gz sl boges]
Tob Sl (pgma ;0 ol imgh mals ool
ol o a8 S plosl sla gl (o5 gl Ly MDA
Sk Al o e o b ioul ponl 4t
L HIE aul> S odlw aJb ol 81 o (YY) o), K0

Sl lafe Wmax s 0 VO o suacds cdled aado Tl

2ma.

o S—rge Sl IS 5l ols ials ) S5t bgs
ts—3y9 Dl pod s o1 (6,851 g ol , 31 (S Solel f5 e
3o [y MDA 5 poe Ly i alS ¢ i l58l lg 5 oo
SOD (—ials) Oy Ly alayly o (gog0sre Ol llas
YU 0 a5 (YY) ,50 9 55,0 addllhe 5k 5 )ls 55>
S e oS HIIE acid> SO Jlsay s o il las
SOV K8 58 Y og o .l 00 sanl i SOD
ploml by 355 5 slabes (59, 45 355 oo
=39 Cadled Al iy 4 widew ;) doel ol A wisls
ads SO Jlosan (Yo V) o505 a8 Jls ol b
Sas Lo oy o5, aads [Les Jols HIT glaa3s Ve
Lo dld a 3B Y. 5 gjlon o lo STas an,0 V0
(G5 )lez) Gls— m ol =Sl ao e e Lul
g G’ML’ o o\))j ool i ‘) G..»_...JQ.Q.J SOD u,u_>‘)5‘
Ol 5 mind A e 7ol g bl §ass gla ail
O omdlad IS5 50 Dglas 5 iU aSilg o 3 (Y0 V)
Gz ,0 15 il La Soge;l Slews Solol zlaw L
USSR i PO PR LIVIWEC ) IR Y- JUV-IC S| -1
5. Thirumalai

6. Takahashi




Ol%0 9 (S sl durw

SOD 5 CAT GSH sl v 3l cdled 0ilys o (yegS )65
a8, Sl s oyl sle JBS0l, gl i o )
s oo aslyl sale i (S 0 (YN F ], 0 5V£_$_3L:§?:-)Lo)
W ST PNy IC O JORN R
e o yissl 5 Slgdll Gials” jo oF s Jdo an
e 55l S5t s Dhas ol 5 0,0 (ialS
) dn s 5 (Slsy sle dwly (25,5 3 Ses
Sdo (o3 Job )3 oS ml B mae (( By e - (8
J—oSe a ba o ol Slallas oo (Jlo ol L .ccl
(6 oy lallln 355 a g o JalS s iyrnsS 155
Do plodl adas ol jo

St (B))9 45 ols s sl alllas 1 S Ao
5 0oy atlal hils e jo mollST o pwlan i
o 80 S 595 JaSoo aidn 50 5 350 (oo Bl
i el (S g 05l Laaod oluSTy, o Sas
A A ol plis 0 Cnsi 1) Jobw (9)0 (luST oS
38l o g ols (Sobel iz 53 (SS9 o Sy (0
Ol 5l 0l (e () wad e Jled S I S eole
ool gl Loyl oYU b g (6l JoSe
&L 2,

S adoe )Lt )0 g eSS Cend il ay g je o8
P R I N PPN AR O PEEY
ol il ol B g g ol oo cd ol
P g SIoyed

wisged 65l 1y L Gogiod aliosl o a8 ool 8 ol 5|
80,5 oo o ,ad g s

o g Ll p (095585 (5Hb JoSo Al 90 iU

)L)Lr;.gn w_;l).ﬂ 5 MDA C9“a—”’ )‘OLFJ"“’ u«._tblf —— )
S et oo o JS 50 00t e p —iollST oo a8 )b
Y oo 055 465 JoSe yloojod By an Lol 005, 5 o
Os9 adLal ghils ol 8l o 1y gaood oluSTy o iles o
pl ol gas gla adl L gonl 0S8 g 3la g
= mesS 555 eSS 53l oy L (VY ) G500 5l
ailosls Hlss ¢ dac 0,0 5 Dlac | e =) s
Sladss 00,5 o MDA Jlo e i pds g0 <9,
wd)‘m;z_l.cd_)wu‘g}_iAAH”Td_fd_a‘ oals OL..M.:
e 0 (65le2 (= e il ized § ST o
o358 S ST LS (59,5 slaaisS oy Ay
o5 95 05 < jlonST Glawd ueilS 5 (60 RN WA
onl a3 (YN (500 g eilaS ) 00,5 o1 51 sl
Lo ales 5l calises sloa Josle a4 cowl wl s
Ol 5 Egd o) 9w (o 2, DNA 5 Lo (g
Olee a p 1055 165 a5 ailools lid Sl adss (Vo).
ROS oo—uS oy cmlaps 3l codled asle (Jod L S
SlaST T L g 35S 1ol b ST oo
Sl e JidlS (e g )5S oS B pman 4an 90 3l ey
Cdled 5l 3 JaSo B0 0 0unl i SOD Ll —ise
mialeST s b b Sy gy s 0l e Yiaisl ol
aS el ] o oliel 00,5 Gl g 59 48lol glylo ol 81 o

&Lw

Amirkhani, Z., Azarbayjani, M.A., Homaei, H.M., & Peeri, M. (2016). Effect of combining resistance training and curcumin

supplementation on liver enzyme in inactive obese and overweight females. Iranian Journal of Diabetes and Obesity, 8(3),

107-14. [In Persian]

Avci, G., Kadioglu, H., Sehirli, A. O., Bozkurt, S., Guclu, O., Arslan, E., & Muratli, S. K. (2012). Curcumin protects against

ischemial/reperfusion injury in rat skeletal muscle. Journal of Surgical Research, 172(1), e39-e46.

Bogdanis, G. C., Stavrinou, P., Fatouros, I. G., Philippou, A., Chatzinikolaou, A., Draganidis, D., & Maridaki, M. (2013).

Short-term high-intensity interval exercise training attenuates oxidative stress responses and improves antioxidant

status in healthy humans. Food and Chemical Toxicology, 61, 171-177.

1. Multiple sclerosis oxidase

2. Reactive nitrogen species 4. Ischemic reperfusion

3. Nicotinamide adenine dinucleotide phosphate 5. Martinovich

6. Simioni
7. Marchegiani




Y% o lous ) 0590 NPT Ll

0339 90 (S jegke (69 5,15 iladlao 4y s

Buchan, D. S., Ollis, S., Young, J. D., Thomas, N. E., Cooper, S. M., Tong, T. K., & Baker, J. S. (2011). The effects of time
and intensity of exercise on novel and established markers of CVD in adolescent youth. American Journal of Human
Biology, 23(4), 517-526.

Chiaradia, E., Avellini, L., Rueca, F., Spaterna, A., Porciello, F., Antonioni, M. T., & Gaiti, A. (1998). Physical exercise,
oxidative stress and muscle damage in racehorses. Comparative Biochemistry and Physiology Part B: Biochemistry and

Molecular Biology, 119(4), 833-836.

Dorneles, G.P., Haddad, D.O., Fagundes, V.O., Vargas, B.K., Kloecker, A., Roméao, P.R., & Peres, A. (2016). High intensity
interval exercise decreases IL-8 and enhances the immunomodulatory cytokine interleukin-10 in lean and overweight—
obese individuals. Cytokine, 77, 1-9.

Ezzati, A., Atashak, S., Roshdi Bonab, R. (2021). The effect of concurrent training order on oxidative stress biomarkers

in sedentary obese women. /ranian Journal of Endocrinology and Metabolism, 22(6), 459-468. [In Persian]

Fakhri, S., Shakeryan, S., Fakhri, F., & Alizadeh, A.A. (2019). The effect of 6 weeks of high-intensity interval training
(HIIT) with using Nano-curcumin supplement on total antioxidant capacity and Malondialdehyde level in overweight

girls. Journal of Birjand University of Medical Sciences, 26(4), 333-42. [In Persian]

Feizi, Y., Abtahi-Eivary, S. H., & Rezvani, M. (2022). Serum changes of glutathione peroxidase and superoxide dismutase
in inactive females consumed coenzyme Q10 following of moderate and severe acute resistance training. Journal of

Practical Studies of Biosciences in Sport, 10(22), 54-64. [In Persian]

Fisher, G., Schwartz, D.D., Quindry, J., Barberio, M.D., Foster, E. B., Jones, K.W., & Pascoe, D.D. (2011). Lymphocyte
enzymatic antioxidant responses to oxidative stress following high-intensity interval exercise. Journal of Applied
Physiology, 110(3), 730-737.

Gaeini, A., Arbab, G., Kordi, M., & Ghorbani, P. (2013 A). The response of lipid peroxidation and the antioxidant system

of the best football players to a very intense exercise session. Hormozgan Medical Journal, 17(1), 29. [In Persian]

Gaeini, A., Arbab, G., Kordi, M., & Ghorbani, P. (2013 B). A lipid peroxidation elite soccer player’s oxidation system to a

vigorous exercise session (HIE). Journal of Hormozgan University of Medical Sciences, 1, 23-29. [In Persian]

Ghasemi, E., Afzalpour, M.E., & Saghebjoo, M. (2012). The effect of short-term supplementation of green tea on total
antioxidant capacity and lipid peroxidation of young women after a session of intense resistance training. Journal of

Isfahan Medical School, 30(202), 1276-1267. [In Persian]

Ghaffari Humdini, S., Asad, M., Bazgir, B., & Rahimi, M. (2018). The effect of intense intermittent training and moderate-
intensity continuous endurance on VEFG gene expression in both visceral and subcutaneous adipose tissue of male

Wistar rats. /ranian Journal of Endocrinology and Metabolism, 19(3), 170-176. [In Persian]

Gillen, J.B., & Gibala, M.J. (2014). Is high-intensity interval training a time-efficient exercise strategy to improve health
and fitness? Applied Physiology, Nutrition, and Metabolism, 39(3), 409-412.

Gomez-Cabrera, M.C., Domenech, E., Romagnoli, M., Arduini, A., Borras, C., Pallardo, F.V., ... & Vina, J. (2008). Oral
administration of vitamin C decreases muscle mitochondrial biogenesis and hampers training-induced adaptations in

endurance performance. American Journal of Clinical Nutrition, 87(1), 142-149.

Gupt, A.M., Kumar, M., Sharma, R.K., Misra, R., & Gupt, A. (2015). Effect of moderate aerobic exercise training on
autonomic functions and its correlation with the antioxidant status. Indian Journal of Physiology and Pharmacology, 59(2),
162-9.




Ol%0 9 (S sl durw o g Ll p (095585 (5Hb JoSo Al 90 iU

Haghighi, A. H., Darijani, A. H., & Hamedi nia, M. R. (2011). The effect of one bout of exhaustive aerobic exercise with

different intensities on serum MDA in male smokers. Journal of Sport Biosciences, 3(9), 95-112. [In Persian]

Hosseini Esfahani, F., Asghari, G., Mirmiran, P., Jalali Farahani, S., & Azizi, F. (2009). Reproducibility and relative
validity of food group intake in a food frequency questionnaire developed for the Tehran lipid and glucose study. The

Razi Journal of Medical Sciences, 17(71), 41-55. [In Persian]

Martinovic, J., Dopsaj, V., Kotur-Stevuljevic, J., Dopsaj, M., Vujovic, A., Stefanovic, A., & Nesic, G. (2011). Oxidative
stress biomarker monitoring in elite women volleyball athletes during a 6-week training period. The Journal of Strength

& Conditioning Research, 25(5), 1360-1367.

Moflehi, D., Kok, L.Y., Tengku-Fadilah, T.K., & Amri, S. (2012). Effect of single-session aerobic exercise with varying
intensities on lipid peroxidation and muscle-damage markers in sedentary males. Global Journal of Health Science, 4(4),
48.

Modir, M., Daryanoosh, F., Mohamadi, M., & Firouzmand, H. (2014). The effects of short and middle time’s aerobic
exercise with high intensities on ingredients antioxidant in female Sprague Dawley rats. Medical Journal of Mashhad

University of Medical Sciences, 57(3), 587-595. [In Persian]

Ms, S.A.B., Waldman, PhD, H.S., Krings, PhD, B. M., Lamberth, PhD, J., Smith, PhD, J. W., & McAllister, PhD, M.J. (2020).
Effect of curcumin supplementation on exercise-induced oxidative stress, inflammation, muscle damage, and muscle

soreness. Journal of Dietary Supplements, 17(4), 401-414.

Naghizadeh, H., Akbarzadeh, H., & Katabi, F. (2009). The effect of a period of moderate aerobic activity with vitamin
E intake on glutathione peroxidase (GPX) activity and oxidative stress indices and muscle damage in active male
students. Sport Sciences (Harkat), (4), 39-57. [In Persian]

Namani, F., & Nourani Pilehroud, M. (2017). The effect of cocaine supplementation on antioxidant enzymes (GPX, SOD),
The first international conference on modern research in sports science and physical education, Hamadan, Iran, June 29, 2017,

1-9. [In Persian]

Nasrallah, S. (2018). The effect of high and moderate intensity intermittent exercise on superoxide dismutase, catalase, lactate
dehydrogenase and salivary malondialdehyde in obese and overweight middle-aged men. Master Thesis, University of Guilan.

[In Persian]

Parker, L., Stepto, N.K., Shaw, C. S., Serpiello, F.R., Anderson, M., Hare, D.L., & Levinger, l. (2016). Acute high-intensity
interval exercise-induced redox signaling is associated with enhanced insulin sensitivity in obese middle-aged men.

Frontiers in Physiology, 7, 411.
Organization, W.H. (2017). Global Health Risks-Mortality and burden of disease attributable to selected major risks. Cancer.

Rahbarghazi, A., & Siahkouhian, M. (2021). The effect of swimming training and curcumin supplementation on

antioxidant indices in active young men. Journal of Mashhad University of Medical Sciences, 64(2), 2753-2762. [In Persian]

Saraf-Bank, S., Ahmadi, A., Paknahad, Z., Maracy, M., & Nourian, M. (2019). Effects of curcumin supplementation on
markers of inflammation and oxidative stress among healthy overweight and obese girl adolescents: A randomized

placebo-controlled clinical trial. Phytotherapy Research, 33(8), 2015-2022.

Sasaki, H., Sunagawa, Y., Takahashi, K., Imaizumi, A., Fukuda, H., Hashimoto, T., & Morimoto, T. (2011). Innovative

preparation of curcumin for improved oral bioavailability. Biological and Pharmaceutical Bulletin, 34(5), 660-665.




Y% o louis 1) 0,90 NFY lawsls U9329 99 (S ypadke (60 1,5 il 4y 1l

Sayers, S.P., Clarkson, P.M., Rouzier, P.A., & Kamen, G.A.R.Y. (1999). Adverse events associated with eccentric exercise

protocols: six case studies. Medicine and Science in Sports and Exercise, 31(12), 1697-1702.

Savira, |., Doewes, M., & Rohma, N. (2020). Oxidative stress on high intensity interval training (HIIT) and moderate

intensity continuous training (MICT). International Journal of Molecular Biotechnology, 6(1), 1-7.

Sellami, M., Slimeni, O., Pokrywka, A., Kuvacic, G., Hayes, L., Milic, M., & Padulo, J. (2018). Herbal medicine for sports:

a review. Journal of the International Society of Sports Nutrition, 15(1), 14.

Sen, C.K. (1999). Glutathione homeostasis in response to exercise training and nutritional supplements. In: Das, D.K.

(eds) Stress Adaptation, Prophylaxis and Treatment. Molecular and Cellular Biochemistry, 32, 31-42.

Shadkam, T., Nazar, A., & Bijeh., P. (2016). The effect of aerobic exercise with turmeric supplementation on cardiovascular

inflammatory index and body composition in inactive women. Journal of Sports Life Sciences, 8(2),206-193.

Simioni, C., Zauli, G., Martelli, A.M., Vitale, M., Sacchetti, G., Gonelli, A., & Neri, L.M. (2018). Oxidative stress: role of

physical exercise and antioxidant nutraceuticals in adulthood and aging. Oncotarget, 9(24), 17181.

Singh, U., Barik, A., Singh, B.G., & Priyadarsini, K.I. (2011). Reactions of reactive oxygen species (ROS) with curcumin

analogues: Structure-activity relationship. Free Radical Research, 45(3), 317-325.

Soares, J.P., Silva, A.M., Oliveira, M.M., Peixoto, F., Gaivao, |., & Mota, M.P. (2015). Effects of combined physical exercise

training on DNA damage and repair capacity: role of oxidative stress changes. Age, 37(3), 1-12.

Spirlandeli, A.L., Deminice, R., & Jordao, A.A. (2014). Plasma malondialdehyde as biomarker of lipid peroxidation:

effects of acute exercise. International Journal of Sports Medicine, 35(01), 14-18.

Tabrizi, R., Vakili, S., Akbari, M., Mirhosseini, N., Lankarani, K. B., Rahimi, M., & Asemi, Z. (2019). The effects of curcumin-
containing supplements on biomarkers of inflammation and oxidative stress: A systematic review and meta-analysis of

randomized controlled trials. Phototherapy Research, 33(2), 253-262.

Takahashi, M., Suzuki, K., Kim, H.K., Otsuka, Y., Imaizumi, A., Miyashita, M., & Sakamoto, S. (2014). Effects of curcumin
supplementation on exercise-induced oxidative stress in humans. International Journal of Sports Medicine, 35(06), 469-
475.

Thirumalai, T., Therasa, S.V., Elumalai, E.K., & David, E. (2011). Intense and exhaustive exercise induce oxidative stress

in skeletal muscle. Asian Pacific Journal of Tropical Disease, 1(1), 63-66.

Tofigi, A., Gorzi, A., & Amiri, B. (2017). The effect of curcumin supplementation accompanied by light resistance training
during 8 weeks of endurance training on SOD and MDA levels Of kidney tissues in male Wistar rats. Journal of Applied

Exercise Physiology, 13(25), 75-86. [In Persian]

Valko, M., Leibfritz, D., Moncol, J., Cronin, M.T., Mazur, M., & Telser, J. (2007). Free radicals and antioxidants in normal

physiological functions and human disease. The International Journal of Biochemistry & Cell Bbiology, 39(1), 44-84.

Wadley, A.J., Chen, Y.W,, Lip, G.Y., Fisher, J.P., & Aldred, S. (2016). Low volume-high intensity interval exercise elicits

antioxidant and anti-inflammatory effects in humans. Journal of Sports Sciences, 34(1), 1-9.

Yousefpour, M., Qasem Nian, A.A., & Rahmani, A. (2017). The effect of a period of intense periodic training on the total
antioxidant capacity and malondialdehyde in the liver tissue of male Wistar rats. Scientific Journal of Kurdistan University
of Medical Sciences, 22(5), 110-103. [In Persian]




