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CERCCIEEG R IEEATEN The use of supplements and food of natural origin along

with exercises in order to achieve health benefits and weight loss has become very
popular. In the meantime, high intensity interval training (HIIT) has been considered as
an efficient and new training method and ursolic acid as a natural substance. Therefore,
the present study determined the effect of six high-intensity intermittent exercises and
ursolic acid supplementation on oxidative stress and percentage of the week in obese
teenage boys.

In this semi-experimental study, healthy obese adolescent boys (age range:
13-18 years) of Mobarakeh city, Isfahan based on body mass index (above 25 kg/m2) and
fat percentage (more than 25%) numbered 36. The selected people and after
equalization based on aerobic fitness (VO2max) were placed in four groups of intense
intermittent exercise, ursolic acid supplementation, combined (exercise + ursolic acid)
and control. First, the subjects participated in the preparation program for two weeks
(four sessions per week) including 30 to 45 minutes of continuous and periodic aerobic
exercise with an intensity of 60-70% of the reserve heart rate. Then the training
continued for six weeks in the HIIT method with an intensity of 70-90% of the reserve
heart rate. Oxidative markers such as malondialdehyde (MDA) and total antioxidant
capacity (TAC) and body fat percentage were measured before and after six weeks of
exercise and supplementation. The results of the Shapiro-Wilk test showed the normal
distribution of all variables (P<0.05). Analysis of covariance was used to examine the
differences between groups, and Bonferroni's post hoc test was used to examine the
differences in individual groups. The results were analyzed using SPSS software version
22 and at a significance level of P<0.05.

In general, the reduction of MDA and the increase of serum TAC in the exercise

and combination and supplement groups were significant compared to the control group
(p<0.05).
Based on the results of this study, intense interval training in combination
with ursolic acid supplementation is a suitable method to increase TAC, decrease MDA
and body fat percentage of obese adolescent boys. Therefore, it seems that HIIT
exercises with ursolic acid supplement can be effective in strengthening antioxidant
defense and reducing oxidative stress and fat percentage in obese adolescent boys.

NUMBER OF REFERENCES NUMBER OF FIGURES NUMBER OF TABLES
54 0 3
COPYRIGHTS

08

BY NC

©2024 The author(s). This is an open access article distributed under the terms of the Creative Commons Attribution
(CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, as long as the original
authors and source are cited. No permission is required from the authors or the publishers.




H. Mojtahedi et al. )

OlRas g sebgizo S

W0 30 g (o ST g yoiaw] g9 S gyl ] JoSo 8 juao g Wb ul b (29l3 (g pod 090 S il
Bz Olsz ey 30l (WIS )0 oy

(SO0 ) 30 & (SR s> ¢S hOTD (kg0

el islgiool Syl dmly ST LS o i a7 ol ¢ 5y 3l 05,5

LR

sebiie 4y Dl i JUS jo b sliio b (olie olge 5 lo JaSte 5l ooliiwl o) el HEIRERIECOREAEY)

Sl yed (S50 @ eoles Crl 5o Sl a8l ()l &ls) 09 B oy 4 (Sedlw lgh 4 oletwo
b osle G plgie 4 Ssuygl il 5 (g g wel)lS (o ped 050 Sy plgie a4 (HIIT) woas (o9l
9 Vb Sul b (9l (o8 e il 8l el 4 0l addllas ) cnl ol 85 )18 4z g 5590
Sl @l Glez e Gl 50 (7 w0y g (ST ol Sga gl del oS S pan

2 plle Bl (Lo VWA 2 0350520) (295 Gl Gl 5 201> (0528 e aslllas o
VOl i) (o7 woy0 g (@ S p eSS YO 51 VL) G o9 (a3 ld el p ool &5 Lee
o8 0955 ez 50 (V0aman) s3ls (Sobol Gulol 1 il Gl S| g 5 LBl 18 Y ol (a0
9ol w8 13 085 ( Sy gl ol + (2 703) (0 oSl gl ol (53l oS eyt 55
Gslor s adBs FO LY. Joli (el [l atin 2) atan 90 Soe 4 (glwoslel deliypy yo lal ba
K e ke &yl Ly 30,5 S 1 07050 B s doys FeV e B b g5 g eghts
ool Jud 3l ol sl Silis o )5 oy aslol 0,33 (B s aoye A0V Sul LHIT o5l &
S ain i bl 51 e g B s yz Soyd 3 (TAC) ol gl 05 b yls 5 (MDA) asull (5
oo @598 oo Jloys oaims (Las Shigs s sejl gl b (5505l (g3l foSe 5 Sl a3 ol
SV o2 8l 5 3555 56T 5ol 31 (2955 et DS (gm0 sl (P>21+0) 352 ba i
VY @i SPSS 1581 o5 5l oslitil b gmls o solicl g iss soeiad (53051 5| b 09,5 oS5 S5 4o
235 18 Jelow g 452 990 P/ 0 (5l (Sne mlams 5o

@ Sl JoSo g (oS 5 9 Gryed Slo 095 50 (o0 TAC (3l g MDA falS (IS oo 4).
(P14 0) 39 o g S 09,5

Sdgm gl Sl (3l JoSo b S 5 50 Wl (glis o8yl adlllas gl bl
ol ool Gla SIS Glszs Gl o 207 S0y3 s MDA (als TAC 33l sl ormlie 39,
lS g ST T 185 Cosbs 1o Wl o Sedgmssl sl oo olyage HIT iy o oy oo plas
2l )6 Blr lerg Ol 907 220 g (SHalST ol

VEY LT VY il s 5,
VEY 3TV cggls &b
VEY 6o VF ool )b

VY Goe Yo ihpds )6

oS (53l

HIIT) s slss (03
Sga 5l 2l

S

Olyz 9 Ol

sl oyt

Jstme o0y s ®

mojtahedihosssein@gmail.com 2

CeteS g Ny o0 DA 0g5 b S 5l aes Jld A o5l

doddo

O35S 31 6l (S Culad sl ailinlio Ll i)l (5 i (S35

ool [olcus S5 o saiesgm cpl 4 oliws jelaie 4 llggi g
or & oldlhe i o ax Sl A sl Glae
Sl o (Bypem b slacs oy 4 Ml s b Lo glaasls
s 45 Alte 3l 4y g5 b Lol el o0 4315 3 yons 5 Jlilis
9 S99 i ;0 s Lo (l s 9 M e slaail )
ladas Mo 130 anlllae a0 S5 4 99800 €955 (Sl o8

171 o)l (soby comal (Suij ol (90 5 cilides (o855 9
5 0oz (o) Sl Oygo & Logas o5 cul sunl b Ll
AL Jalse 5l 2l (8l o 58 5 ol g CBlaie Sinlen
Py 0 658 (oSl w2l s sile Jepm b (F9p
So28 So b Lolul ol Gy ams oo £ LS g (leend Slse

0jg el & Cawl i agee Sl Cundy SO (5 WLl (Sl
o) g5l Gyl 5l Wil (o0 9 Conl Gaal8l Sl 50 e puilpow 50
Fogg ol o Boye b8 slo o)l ol il el il
ool V] 058 e 5 S e a0 5 by 5 lis YIS
arwgs Jlo j0 551 VY 0 o((V-10) cllags Sl olojle 3,155
ot [¥ V] el 009 4135 s 3| i B> 5 (59 4LS] £orts
NSRS 2 1) P PSSR PRV [T SN VN [ BNCX SR P
LF] asis gl ao,s YRV 5 039 adlol 4y Dl o))l o YLS )5 5
(039 & Sl (S Sllad 5 2188 0055 651 e (niaren
e )52 5l 6 ks 55 1T b i e peye slaisylon 5 Sl
@ a8 S50 it Jlab i oS g0l 31 b anslie o V]l sns



Res. Sport Sci. Edu. 1(3): 49-58, Winter 2023

oY)

VP ¥ liwo of o ylods o) als o i j 19 pode g0l colellho 4y pii

o)5 (oSl Hlaie s ) Slgusyol sl 4570 S 0 LN (Y1) Koo gyt
“’&Sf"})k“sw‘“;"l@rwWJL*’EJAI“’Q)SJ‘“K@)’@*’B
Sy o Jloo a1 g Rl e (BDlie 0055 (58 Sansd f (39 el

sl
6 dlie & by pe (a8liie 5 Sgame mlis 4 425 b o Jl 2 4
St g [NV S5l sl (55l oSn 5 HIT Sl o5
2 oS Sal 5 byt 5 B sz ol 85, ol Slalllas
ol ke Jlgms ol sl o0 ploxil slaalllan o)l 5o aie; o)
g g Sy damal b (8359 Sl o3 53 ol 5 adly LT a8
S9b e (jg Al (2 g (el ((aaluST Lad Candg o9 4
@3S (i yes aie oz (o) pil sadlllas Baa )0l jlaL
oS5 il S 5 Sl gl sl (53l JoSa 5 (HIT) 9y

Al oo Bl Glez e Ol 5o Sl g (bt ol (S

SLEE S

o) SRS ol al>ye 93 b (0528 ded g9 5l pol S b
Jits slo it Jlael 15 Sigajl ] 19 45 352 (031 g 00945
loyiie p 1) (Sdgu gl dpl JoSla ol W (o9lis Sl 500)
295 Ol pol> anlllas (ol dnal a3 )18 () 2050 Aty
o allad 4B e 5l 2a8) Jleb el (Jlo VE-NY 2 ies 05500)
Y8 olaws Ll oyl 51 a8 wogr a5 )L 0 oyl 0l isls (atan b yo
(& o 2 )5 9kS YO 51 SYLBMD (S 0355 (a3l ol 2 54
28 Bolas g, b g asad bl (awejo Ve 5l yiin) (o3 o)
D85 18 (85 VY 0,5 18) 095 ez

G VF o odgaome o opible 18 el 3850 45 59,9 (slo)lxe
et oy LIS ole s b plite Sy e 2l JLo) Y
S pSskS YO 5l YL Gy o ps a3l sy Vel YL
pIS ¢ BenS 090 (e 3 (2l Slo oS pl Bras pus ca e
Jold Beiow jl 29,5 slajlns 5 (Sgse (b sla )lo 4 D
CS s s (3o g, dalol 4y fled pas g o Soge;l Culs, pac
S0 ol g Ol yed jl oglite and 4w b Jlgte and> g0 )0
3w og Slow plail asl )0 ohe Gaod 0j90 (b o
2 Slaye 5 Wl ol g dasgio g lesaly o e b adsl (sla Sualen
sl el g cplogls dan ] Lo ol i logls o131 dam 51 45 Lo
sty 5 Shal b5 750 5l ey o Siales audz o j9a> L
Jolsd o 805 eSS ) alliy) S colled slaadbisin (5503l
apder (Srae GieST gl SSon g9, 4 oale atin Sy Sloj
RV uuL.ul O™ OLMA 3 O N SSojluil s @05.9)" (VO2max)
@95 o5 Solame 095 oz 50 BMI g dicin (Bpas (ST 9 (27
WS R SRS g (oS 5 Sgugl sl il oS (HIT) spas

e MDA) 3o dily (sl pite (615 o3l 4 gy o sl (903l s

OS85 B b g oads £9yd olend laalanly (iula) (sl
b or 4l (oot ladlanly Jleo 5 <05 dican] Glacs 2
b 4l 08 Lwgie b oo olsS (6,55 (slo alng ;o (HIIT) &l o5
2)59 L 45 325 (oo plnil (s3l50 (0 bl 51 VL Jus b ards &y
G ogdh o laz oo 5l codled foas b a5 Jed col il slo
} A2 RNV B N PO I U PEPURCIRX S

5L gy il 5 3l S8l Sl 5l Sbl3m o 5
3502 55 B (ol 4 ol 555 038 a5 e (s g sl
S e 4l a2 LA ols )3 (snd a5 o e Cemdg
RIS [N PO 3 X O DR RCOPS SR O o 11} JENEUCI
I & b alie gl 4 Comlas 9 055 W8 35S (o] Ero0
L(Y-Y ) o)fen g bligl e Jlie lgie & AT ol aghss (5559 Sliy o5
odalie hliuo (o) Dade b o (gli5 (n po5 delip g9 (paiz 236 (o)
b o9l iy pod ) S (5t 2hS slls iy o3 £95 ol 45T wis S
Mo g oo o3 53 (S Erad 9 (G S 5 Sgnte Sl Lamgio
o)Ll iy o5 £95 cpl (el IS @ lalllas 4] g9 b A] el s
aas WHIT Sy o5 ) wlails 5l as™ oo 0929 5 Slaudions il
Aol plo ) i S eSS 5 i oo Slaall p )
Ly ol g0 &S e Jasgio Cads b goglty iy jo3 09 4y Dby yed
0,8 o Ll (Y1) o)) Se2 g 0)Lusg § 9 (V- 19) ) Sa 9 399 4 ()lg5 0
Dyl

e gy (6ol (59 Dl o3 LS50 (8 e ool o pizmen
239 S5 5 (26 BT GliEl g todl dine) 5 i @l 4 iws
3B-hydroxy-urs-12-en-28-0ic _obuerds Jgo 3 b (UA) Syl Sl e
s 0 5 LS g (cloogen 51 6 s 15 4 Cand Spgis 3 (63 S acid
el 4 a5 Terpenoid oSen .[\Y]o)lo 352y (S oy oS g
Sl Sl 5l g on 5 Jled (o digh (oo AL 5 BaSei g
8l Gl 5l (il 50 a5 wiis b DYgame () ggiie
b 5 Sl G s Rlel Ll o aalllas (paiz g o
Ple 5l gl 00 S ad LS 5l aiws (pl a5 Wl oo )5 0l
slod Shoe g b, LSlo I (egiie dsgomme )13 1) g sl (2901
oS el ou LT 51 gl ooliiul 4y aBble (2158l Sy sudeny 5
Bl 5 9l Ol a ies (S (slao )5 L Ll 5 (B aometi o
.[\Y]o},‘b )

Sgsgl ol (298 (A 5 098l (Siiglon (slacilld 225 4 a5l
i addllae (i e w85 15 dorgi )90 e p3 a0 wiz (b o
9 e G lognlgnlo (55 e (Rl el Slg gl sl 5 ool
oz gen gl dndl 85 a0y (355 [VE N 9 oo el ] e
3 33) Colsb il 4 B, ol 5 Jae | el 55 5 ol
4o il (onimet WS (0 S5 % (g 5 7 vy (R o Jo
ool 5T ol e s 30 Sy o o e a2
Gl b al 9 990 SsS 039 0 g i s Sl WIS
90 Wi & i go by pl 3 45 (V0] 05 e 339 20187 5 5050



H. Mojtahedi et al. oY)

OlRas g sebgizo S

TAC (5,5 o lul

Bz ] 50 .0l (655 03l RANDOX oS 5l oolaiwl LTAC l5ue
oS ol a5 s esliiul TAC (5,05 o)l Cag ABTS g,
lslaenST 61 dawgs ] (g5LuSTy g ABTS + (5515 5l oolail ;g5 3
J58s0 s (2 S5y b 5700) (5 yrogighy yiSpmsl alws 4 45 02
Bl 5o a1 51 slo g (slyino b osno s5b & &5
A (g S ojlasl (Conl

i 8oyt 5ol
InBody- olSws 3l eolaiwl b g G miSUlgn Cunglin ybg, 5l oolawl b

55 ol e 1535 55 270

RS (95 (s JSSg 0
abyy o adsl (Solel il g ssloles] Bun L b goge;] aon
Sde dy 0,38 Cld (b o wo 0 FO-F e Dald L) (g5l seglal (s a3
R )3 NS S0 alis 93 Do 4y (4 Al TadSs Y
ol (i yod el andz j2 5 (o yed andr T-F aide o (g aiie
A sty g 225 SIS > Lol yam pl)] (059) (59,5 05 4k BN ¢
O ol il 48 YF 5 ales ot b gl YeoFe e S5 #

() Jgaz) 092 1,55 50

o ($53905] G 0D oz 903l ey 53 (207 weyd 9 TAC
(Sl 31 gl oS0 8o 5 HIIT (33 505) s sy (sl 05,5
Al (Gl oo inls plonil (aude aw (ol aitn) aidn £ Sow sl |y
sdeg o 3l dw b A (008 (oo 10+ JgunsS S48 5 Jalib Sigms
Iyy] Og dian oz e A () 40 5 oo TO- fgemme o) ol
oS 1y Laigylo Do (e (o J5S 5 (03 09,5 slagidgesl ciizeon
O 90 38 S 09,8 ain S il y0 109y spelin pabs g o3l (IS (gl s
A1y 95 il sole slo codlad ploxil 4 e

Sandg )3 WAL 6 (93 (o (o ¥ oo sl digei (5 45 S
gz b diged (o 0 438 ,5 Cr Cows JlinsS anl oy g 5l ais
@ aloldl 5 4555l olBlisle;l (sloo o adBo Vo e 4y ol a5
loaxsd 5l 30 9d il ad3s 50 590 Ve - -
plsl loy B g DSl (oo )S (dae N slo 0gig S o g o
B (6 S dezie Syge a4 A € sles o Slisles]

;0488 Ve Lus

MDA (.5 ol

sy ool b (65 031l LalT o yo S 5l ool L MDA e
Sepsiansst b G55l st e 3 (53 lle 5, o5l
gy b iz 65 o)l ooy Jsibisy b gyl TBA) sl
9 il e 3 s 36 1 5 5 o3l

Bad (gl Sl yed JSSgn ) Jyox

Sloy o ol
Fols sk O Capud T closs cae s cwshw sl
_ ol . BE
N L T T
(42.85) (50,5 Sy . Sl il 2 (o, I3 BNy S yo ad> San
(ad30) (a5b)
A K |
I Vo - — — doy Vepe ) 3 ¥ P s )
4ibs (s 3Lwoolel)
Vo
5% \0 - - VY- aoyo Voot ¥ \ Y ey
4ibs (s 3Lwoolel)
aa 8o ¥
ve Vo colind  lar 4 \ dopheYe  aibYs  Af ¥ ¥ i g oy
Jus
asds Y
o Vo colinl  dwa S a. aopdeAeadbte A ¥ ¥ i g oin

Jls




Res. Sport Sci. Edu. 1(3): 49-58, Winter 2023

oY)

1P ¥ Gliwoj o o lons o) aler o i j 15 pole s jgol colallo 4y puii

oz 22,0 s TAC MDA (slo e olod )0 (g ld cxe B 0lo
)1 392y Slagizd plovl 5l aie (id plwl 5l 5 03031 G 5

(p<+/+0)
MDA (slo e coled jo a5 olo (yLis Sgyiigr b (905 gl
JFS (s 5 J5S 09,5 (e S sre Sl (22 ey 5 TAC
b JaSe 5 JoSa eyl 5 JoSa o JoSe 5 S ppei + JoSo 5
o5 0955 bcnyeS + JoSo sla 09,5 (o Lo 3,1 992 (p<+/+ )
aan cuio plol cpl pls ais saalin (g )lo sixe OS] (p>4/-0)
doyo loliss oS 4 e Sdgu gl dul Brae o HIT oy 08
e b S 09,8 po Lol ogdh oo (o ped slo 095 0 G (052

Cdlas 6)“)

03931 31 09051 Gty wiler (905] oy Dl pa3 plol plasl 5l any
O3] 3l g laosls (g Jlo i (sl Shagg realds gajl 51l a8 5 Lo
S o955 Olgie 4 ge3T G ool 8 1 e b il g8 5G]
5 w08 oolaiwl Gaiow (oeg,S ym odsliiisd bl awglas
G955 53031 5| Beko ooy S (e )l Sixe gl 3525 D j90 0
S be ke ol oolitul 09,5 ez slacrSle G (samlie sl 2
b sglan b g 5SzsS ST L so 0 A0 e )3 Gadiod ol 50

VLIRSS IN

o asily

O3] alossats brools misi (35 Jlo b (B3 pSl Beko 50
s 3l a5 5T 9031 Gl 005 2l (P 1+ 0) Shygg Lt

GBS (slo piite (895 o SIS (s (6l il lgsS LT (el gl oY Jgao

Aol F(p) s s+ oS JoSe s 09 1o i
MDA (kM)
<18y YR I CYREA DA YIEYE- vy YINFEN Y YIVY£-\O YIN-EEY RIS
YievE Nt YIYVE-/YY YIYeE-Y/-F Y/Yax-/yy o995l
TAC (umol)
-/t \YWIPS (12N )F VIVYE-/A VOYE-/-D <IYAL-[-Y </YVE./Y RIS
VAREN VA VSN VeVES] D V£ 3 595t
YIED (/- 1)® JETOSR
QA YEINY (o1 Y)* YOINEY/A YYIYENY YOIfEY/D ARZAERYNATN Qﬁ‘}-ld:ﬁti
YA/ AY/Y YANVETYE YYARY/ Y YYISEY)) 0395t
p<+/+0 &, loloe i
Sorig srehsS 0903 @l ¥ o
P oeSilea LS 05,5 i
[oo) [+ A JaSe
[+ <IYA pped Ui
8 N e
. . oyt
[+« HAl Ooyed + JeSe oo
Ny .- pped el + JoSe
o5 -149 JaSo
oo “I¥O ooyl Jys
/¥ “A oty + oS
Joo) NF el The
oY [oo¥ oty + oS oo
Nl N0 Oyl el + oo
/) <[4a JaSe
[oo) -YD Oty Jys
[oo¥ <A JoSa + e
Joo) oY oty T e
ooy [oo¥ JoSa + e oo
JJ¥¥ NIy Oty e + 3y




H. Mojtahedi et al.

(0f)

OlRas g sebgizo S

B sle ol ol (59 Bl g (Sl b o e (otulaST o5t
IYA S 6,5l 008 5 2olis

S geSt et aloa 51 B g5ke (naizr b sl (05555 slo cudled
Ol Sl (sudgilivg sl 5 S g ((S9 XSIN JUESI 8
5 el See e VeSOl cdled ial38l g lajlag ST g lajlonsT
el I3 4 e 5 wxnliS 5 LaolST e 59 slaan] b
[Ya] 595 MDA ales 51 95 5o (c2alaST oyl sla

2 45 098 (oo blitul iz S92 s sl (3155 51 IS 5k 4
4 ol 5l 5 o8l Solel ol oSy cdled Sul g g4
o 92T (68 (gllo i pas b (1als «Gal8l Glsi oo Dl e
Cled Dok g Dol 4 s e lid Slalllas Lclbls HUATH s 05 ]
Ol 5o Wl (o o8 Sl ope e b G0sasl 58 5 (S
| SRRV TR 1 IO (P PRUEL R SV RV | PP R g
F Yok ol Sae g i So Clld Db 4z e @l o wle
Se 8 o wales i 53 Gdund gmalaenSTy 5o Oliee s
b ogd (oo axlge (o (cidlr b oy oS cdlad b (o i ad>
2 ey oo ks o [YeJasl axals 1) (ol oy (SlownST 5T fuly
Al HIT aan il Job 10 (i Sals o9 Y pol> b
o3 09,5 Sl (Gagajl s (staleSTas olSiss o S 6 )l55Le
s 52 ) asall (60 (pglle hals” cnl Jds Geizman 05l 9525 4
Gl b g ol sle JSol, adg Gl GRS 0 (nyed 53U
313 L3I gl oyl b Lo o

D B paan Sde 4y Cawl (Sae HIT @l o3 a5l ols ylis cldass
Mg 4 e 3bj 65lse (o pedglio (eizmes g (jenST o> )
Ol sl oSl (0398 8, 3luwnST NADPH 25l35 5RNS
axms,s Y] 88,8 T 5 b Mae cowl 5 peadS liwgen
DNA § Ly o) calox 5l Galises slo JoSho 4y o] Sy
Jsiae 3] o 5lacnST NADPH ol oais [o)l58 [¥Y] 098
(VY] a5t g0 osS o Jsib oy Lo o5 el 352 ;3 ROS s
My sl ol el wle o (b Sy asilon Sy ol Yotz
Hieer oelS g LS TolSn U5enSlond wiile ROS oS
LYl sgi oo jlannst

o od plowl Slalllas plo g pol> ddlllas bl 4 4295 L (nlplo
il 3 ohT sl JISol; JSts o b Sl gl sl 25 ol
ST (Bl b b alidl carge 5 00,5 (6 T gl MDA (l5e )
098 (o MDA Jls gine alS (lpl

oS 30,3V gl S8t (5T 8l byl Bl Ll 5
(YOl axn 55 Glarst (T b ylo 51 Jgone (339 b o131 51
SRl ed pSl (hped SS9 45 018 352y Jleaiol ol cnl b
sy Gl Gz w2 s O oog aled e 5 7 ey
o g 0392 IS S o2 sl ok (Sl slansy; p G5eS)
Slored 3,b 5lasl onds SlawnST 5T Ll s 5o (sl dinge Cundg

z .

s Vb Dad b (gl (nyed i 28 36 0l Gdos 5l Sus
2 ez 0 5 RSt ol Sges gl sl JoSo B ya0
o )1 (e DM ol (LS Godod s 09 Bl sz g Ol
3 Sy gl dpl JoSo Brae g Sl yed l atie i el )
Lebls 929 095 oz G S (Slayuite (ole

LY 1O lSen 5 (g Beds b b pol> Gedos b
Oles 5 Ay VY] O¥A9) s 5 s ooljlae
355 b g guen LIVIOYAN) L Ken 5 53 [YFIOVF-Y)
g el VALV VY) S 5 55y gy

St f U ey 093 BB 0 (VoY) () 5 )90 hugy
AU lanST 5T e s ey Vb o b gl iy o i
wSs by 5 2o gle Ghge g5 il amall oo pglle s
2 680 Mol (gl (n el e Cede Wapw; Azl (nl &g
il apaall o0 yalle Clale g ol SlogeS 5T o b &y
5 o3 g BeiS b pol> Geiod ggeanl Yo 5[V
5 b B 5o s Lo Goges] o sl @ ol oo o Sen
Sl yed pogdle Sy jol dpul al3lae izmen 5 (Age Jlis
2,5 o)lil pols gadod o YL Cal b ogls

Sras Gl dawly 4 (o559 Bad g pgw e pé glacodls b
5 Jobe 5o bt ol el g adgs ST sla ool o5
cely g ools plas aaSTly baad b oly] sla JIGol, 05 o il
Gl s ol 5l (S eeder s GamlannSTy 9n
S Olye @ a5 asle wadllgopglle (2STy (ul SV game
(IS s 4 [V0lag oo ol (ol (o sl (slo a3l (5 Lo
dly 35 Db 4 % 2l 40 aeaall (g8 ppglle kel
@3 ol 3lule, ¢ ads walad Sl Ll b caliie 5 o0y
b elate 3,9 il ools ylas clalllas [YFlal o Liul38) 3 awaal
S5k (nl &5 celolyon (1555 e 5o ST JIol; adgs al )
@l az 51055 (oo (T (5T s Slled al38l 4y i
3 pdaiel g el Jay codled 4 v so lis oad plosil lallas
Sdled g laasgiling ) Lo ¥sSS asile (ola (19090 (31 551
Al Pk slae plaxsle 5 ldshe (olaST 3 Sloe  Lajleg SLe
Gpe) gl g (ol oyl SRl crge 5 ol IO
GRIB Bkl et 5 plaie (355 (nped sl Lol 250 (o
$Ban 9 S GorlienSTy 285 coge (laST 0l gl
G a8 A e o] 0 g5 s o1 sla S, LYV 558 o
Glo 6555 .05 )l5 oage i 1) Sy 1 G 2 g (Joh SIS
oter Sl e (859 Sellad 53 oud wdgi (heST Jlud
el Wl (oo a5 03,8 Jld ) 5l g n S e Gigiee wibe
Slg oo (05,9 Cellad i cnl g oud GliSee else (gl
sl olow 5l 5 09 guilaaST (o tal Sga Sl 095 5095 @



Res. Sport Sci. Edu. 1(3): 49-58, Winter 2023

o)

1P ¥ Gliwoj o o lons o) aler o i j 15 pole s jgol colallo 4y puii

HIT ol el Cdlete oy2 woye ol Jlisl sla) 55l
G2l g (o)) Sl Gl g e (202 DglaanST Al
oeizmen [FFFE] ol sas S iy5e cudled 5l e slensl
Sl el pgar 4 plate o3, Codlid 4 woo o olis Gldaxs
Sl 555501k (sloedi o sl SRl G5k 5l aad sl
1y sedsee) «odlie 10 dum) CpmolionT § cuilo sy ial3dl 5 om0l
rizmed [FV] 20,8 oo (sad &0 250 4 e 5 o0l ol
5 o5 Gyl s 4y HDL olie 33l a5 wis 8 ol oliies
e ld Geis sl mail llad (al8 L (23550 Sl e
0 P Shd Eres S wge g 03l (IR Lo (g 0
.[\‘A]o,&a

Sgue 4 e &S b oy gewlaenST iol580 LYs 51 s S
slo)lg5le wgdion ()9 Dy yed plowl JUis 4 (o E e
Ol g Sllad plin (6551 0 (sl (l9p Dl i sl (Sge 90
TS Gy 09y 0 oKy Somw Loyl 4 odlae LS
L JosissS 5 48 Osepse s @l h o0 gl slooge,se
Czge dy 095 g0 B oy HgelinnST (il crge g ools ll
b0 gt 5 S E o a2z gmslinnST g g il
Sl ped a5 355 Gl OlFer a5 &g Sllllae 4 4z g Lo JS 50
(S e Gl BN (ol paiS e sl g5le Byl 5l et (ool
slmonims JE! (138 5 (5 )aS gie sl iy 5 Ll Sl
5 S5l Gloeni S Conles (Bl nizmen 5y
R3lie dgute (pod g 00l o] ol g (S9e 90 sl g5l
A ogdie 305 ey Shed Erod S5t Sl wsalx 5 22
lo-

o e s ol Gy slagalzals 55 ol Gl sl Slgus
Calad Yo Sdgus gl el 8 e 00 555 1V F Y] 39 o Sl
Juo @ g ) Collad talidl 4 B (ol 5l g e 1y Sl (09 3]
Do e (al imizmon WS (0 S 4 g 5 7 Sop G
Il e T et oo b 5] Wi go Sl gl el 45 Sl 00
9 mloed Gl @ Bk (nl il g 398 S5 039, 3 a0 Die Joe el
Lo .00] 89 prie 59 ralS

O Serdeed 0, Skoe o5 355 (o (27 sedged s Sl gl S
el Gloal Slalllas il s CAMP &y aily PRA s o3 |
s agi perilipin A by ralS 5 o> lhad 4 Jgjsie
S e gl ST oz Sldeke )3 (Sdsed el BB
Slgie Sguyl sl ¢359 (slo aiaS plo [0F OF] sgiee 55
il (Bl pleys 4o 698 lasls

Sl o5 plol 3l 4t oz 5l g o903l o 3 (9 Sy pil e
Ao P 5l i 09,5 1 90,0 YV 4y o 0TV 3l faSa+ (1 103 09,5 3o

& g Sl ol sla JIGal, slse o g s5lsm Dl e plonil L
Jolse a5 Lol g grolognST sliwgan 5o ool olow | ST ol 04
@‘s\.c Sole 9 e ¢y ‘L;)Le.w} Cardg o 19,9 EP o )‘ 60[;)
pad gl (o859 cdlad > Bkl [YE] sl Sy ol
Oeizeet il (o Gl o 5o ST sl JISGol; a5 (5enS]
@ Jbb sl S3gm,lises) TBARS ol sl oy o Jledju 3l
Er0 b &S Wl (7S (e GsemlanaSTy a3l (e
Sl LY 5l S Yol g o oS ol Ctl Sy sloadled
oy Gl boablie all s SlasST T gla o]
st sz—l sl w3l sle o5 ole oS ol sla IS,
Loyl (K SlownST T slo w31 Gl sl 5L )50 ailiw]
Celled g5 a4 GhanST (5T Ll y 55y (23555 Selled 1 b
ROS & gwly yo 0l (o0 dluly B2y 5 (arma Ll 5 (o355
ST i 35 5 e s Sl e 0 00l Wy
oo olomyl 3l gulocnT il b B wd oo Jlab Ly oo Sl
ol s ey jo (Sl 4 Koo gl 545 b 50 anles abslis
LrVIas oo log ciulidl oudais oo guilognsT

2 0893 o stz 2258 Olies & Sl T 51 (Sl (IS sk
o dme gkl Bl b i yo el 0gs eSS )5 g e 09,5
3 SN sz 009 ialS e pols adlhs mls ol 0og
O g 5 [YAIT-Y2) (e 5 o Slalllas gl sl
oles g LSy IVV(YV) o 5en 5 LSy d¥alrerq)
il oo V(Y1) o)) K g ooljoas! [F] (VF0)

e 4ie ez 5l lpie b ogs Bos 1o (V1) fSen 5 S
SN S 5 9 Sl (2 iler Ul Stz 3le oS LHIIT
Cand ¢ 27 2 yd Wiy 4255 (nl @ Blr 9 03 8L sTls (L5
JAS 09,5 & S JoSa 5 (i yo5 09,5 )3 BMIlg (pusls 0 oS 590
095 ;0 yol> Gudos @l b a5 cul alils gl gue GialS
009 Dglaie 4y axgi b Ll (V)] cesls GeboS 90 (S el STy
blie o Kwiz) Gz 90,0 oolitwl 0y lo JoSo
uaL&LA ‘5».9.‘?;3’ 9o J.oia d).a.o 6‘.‘2 05; B @Lu (&J}.w)jldm‘
g

‘;OL;J Ogude g0 HIT g_;L.;).o.: aS Wilosls uL\.MJ L_;)Luuu Sllao
=S by e 0 5 silre Sl sslse (Bsyem 8
o kil cpl o LFYFY] 00 5 o s oS 5 cumdg Sguge el
s SdSSsn Gl glgl 56 gy L (VY0) GlSen
&S WS SIS Olsr loye siler cudib g S eSS R HIT
0355 5 55l b b HIT Sl pod iz laSig ploxil 51 ey
oogs a5 Jb jo cewl aidl iulidl gyl pxe job 4 Say el
he Cip Gl e 61 e ysb 4 (g 53 L8 g oz
LEF] el il alS oy yos



H. Mojtahedi et al.

7)

OlRas g sebgizo S

insulin- like growth factor-1 and insulin-like growth factor
binding protein-3 in obese women. Koomesh journal, 1393.
15(3): p. 302-309.

[5] Hollis, J.L., et al., A systematic review and meta-analysis of
moderate-to-vigorous physical activity levels in secondary
school physical education lessons. International Journal of
Behavioral Nutrition and Physical Activity, 2017. 14: p. 1-26.

[6] Shivappa, N., et al.,, Dietary inflammatory index and
endometrial cancer risk in an Italian case—control study. British
Journal of Nutrition, 2016. 115(1): p. 138-146.

[7] Kessler, H.S., S.B. Sisson, and K.R. Short, The potential for
high-intensity interval training to reduce cardiometabolic
disease risk. Sports medicine, 2012. 42(6): p. 489-509.

[8] Adams, O.P., The impact of brief high-intensity exercise on
blood glucose levels. Diabetes, metabolic syndrome and
obesity: targets and therapy, 2013. 6: p. 113.

[9] Louzada Junior, A., et al., Multimodal HIIT is More Efficient
Than Moderate Continuous Training for Management of Body
Composition, Lipid Profile and Glucose Metabolism in the
Diabetic Elderly. International Journal of Morphology, 2020.
38(2).

[10] Wood, G., et al., HIIT is not superior to MICT in altering
blood lipids: a systematic review and meta-analysis. BMJ Open
Sport & Exercise Medicine, 2019. 5(1).

[11] Groussard, C., et al., Tissue-specific oxidative stress
modulation by exercise: A comparison between MICT and HIIT in
an obese rat model. Oxidative medicine and cellular longevity,
2019. 2019.

[12] Kashyap, D., et al.,, Ursolic acid and oleanolic acid:
pentacyclic terpenoids with promising anti-inflammatory
activities. Recent patents on inflammation & allergy drug
discovery, 2016. 10(1): p. 21-33.

[13] Katashima, C.K., et al., Ursolic acid and mechanisms of
actions on adipose and muscle tissue: a systematic review.
Obesity reviews, 2017. 18(6): p. 700-711.

[14] Mancha-Ramirez, A.M. and T.J. Slaga, Ursolic acid and
chronic disease: an overview of UA’s effects on prevention and
treatment of obesity and cancer, in Anti-inflammatory
Nutraceuticals and Chronic Diseases. 2016, Springer. p. 75-96.

[15] Kwon, E.-Y., S.-K. Shin, and M.-S. Choi, Ursolic acid
attenuates hepatic steatosis, fibrosis, and insulin resistance by
modulating the circadian rhythm pathway in diet-induced obese
mice. Nutrients, 2018. 10(11): p. 1719.

[16] Bashir, R., Ursolic Acid and Maslinic Acid: Novel Candidates
for Counteracting Muscle Loss and Improving Body
Composition, in Nutrition and Enhanced Sports Performance.
2019, Elsevier. p. 707-714.

[17] Fakhri, S., et al., The effect of 6 weeks of high-intensity
interval training (HIIT) with using Nano-curcumin supplement on
total antioxidant capacity and Malondialdehyde level in

Cod 203 (Al ol g iz 9ol 4 azgi b oSl (alS w03 TV &
VOIF | JoSo B 09)5 10 gz w9 LI Ll 02 Jolins J S 09,5 &
Jobae o )lel Ll 51 zals cpl Lol ol jzals sy YY @ as e
Sl pod plonil oy Sae (392 05 53 Ol ) O Jds b o5 093
0990, dalol b Ylaazl 50,5 6 )Ll (090 uins sla Cudgamms 31 aS)
Sras 0g)S (o7 Seyd s bl i g b gl Ol el
Lol oyl 5o sl azals (g yloline L2alS g bl Ll 5l 5 Jao
lr @ g o3l o 5el) i a1y Slgus gl andd (V419) Ko g 5ty
03 Gl 4 oSy odle oS Ll 00,5 Slgeidiy ol g b (9 S
DA sy o oo a1, cy39 20l oy  Dliae 0055 538 Cad 5
Geiod o (0903l Ll Sl 4 g (o0 Sl Bedd (slo Cygacne
o Ll Slgun gl sl JoSto g iy o5 (6Bl () e pwiman g 2>
K

3 Nd (@9l oyl sy o0 S 4 ol adlllas @l el
TAC (a3l sl srmibin 9y Sedgos yol del (g5l JoSo by S 3
3 5 s AL L Blsz 95 ey o (27 2,5 g MDA 2alS

OB s g8 o8y llo

Ll asls

SIoyad g S

OB eS8 (poled 5l ) Glags (S19508 9 el e (S0t

Al oo pMel 1y Gdms ol yo

&Ll (o)l

el oaid Gl B aig s lawgs adlin ol aigSonn

A’I.cséat.w

[1] Barranco, P., et al., Asma, obesidad y dieta. Nutricion
Hospitalaria, 2012. 27(1): p. 138-145.

[2] Nguyen, D.M. and H.B. El-Serag, The epidemiology of obesity.
Gastroenterology Clinics, 2010. 39(1): p. 1-7.

[3] Chooi, Y.C., C. Ding, and F. Magkos, The epidemiology of
obesity. Metabolism, 2019. 92: p. 6-10.

[4] Abdi Keykanlo, N., H. Rohani, and F. Asari, Effects of 8 weeks
aerobic training on body composition and plasma levels of



Res. Sport Sci. Edu. 1(3): 49-58, Winter 2023

V)

JFoF Gliwn oF oylous o) alo o i jy9 pode i jgol colelllao 45 puii

[29] Margaritelis, N.V., et al., Eccentric exercise per se does not
affect muscle damage biomarkers: Early and late phase
adaptations. European journal of applied physiology, 2021. 121:
p. 549-559.

[30] Hu, Y., et al., Lignan intake and risk of coronary heart
disease. Journal of the American College of Cardiology, 2021.
78(7): p. 666-678.

[31] Bogdanis, G., et al., Short-term high-intensity interval
exercise training attenuates oxidative stress responses and
improves antioxidant status in healthy humans. Food and
Chemical Toxicology, 2013. 61: p. 171-177.

[32] Kurtoglu, A., et al., Effects of chronic core training on serum
and erythrocyte oxidative stress parameters in amputee football
players. Frontiers in Physiology, 2023. 14: p. 1188843.

[33] Sellami, M., et al., Herbal medicine for sports: a review.
Journal of the International Society of Sports Nutrition, 2018.
15(1): p. 14.

[34] Ordofiez-Quintana, E., et al., Supercritical and subcritical
extraction of ursolic acid and polyphenols from apple pomace:
Effect of variables on composition and antioxidant capacity.
Journal of Food Processing and Preservation, 2020. 44(1): p.
e14296.

[35] Soares, J.P., et al., Effects of combined physical exercise
training on DNA damage and repair capacity: role of oxidative
stress changes. Age, 2015. 37: p. 1-12.

[36] Jabbari, S. and M. Kargarfard, Short-term effect of
Quercetin supplementation on inflammatory and oxidative
stress indices of active individuals after intense exercise. Journal
of Applied Health Studies in Sport Physiology, 2021. 8(1): p. 36-
43.

[37] Tabriz, I., Effects of aerobic and exhaustive exercise on
salivary and serum total antioxidant capacity and lipid
peroxidation indicators in sedentary men. Feyz, Journal of
Kashan University of Medical Sciences, 2016. 20(5): p. 427-34.

[38] Chin, E.C., et al., Low-frequency HIIT improves body
composition and aerobic capacity in overweight men. Medicine
& Science in Sports & Exercise, 2020. 52(1): p. 56-66.

[39] Nunes, P.R., et al., Effect of high-intensity interval training
on body composition and inflammatory markers in obese
postmenopausal women: a randomized controlled trial.
Menopause, 2019. 26(3): p. 256-264.

[40] Vakili, J., V. Sari Sarraf, and T. Khanvari, Effects of High-
intensity Interval Training on Body Composition and Hormone
Growth Agents in Overweight Adolescent Boys. Journal of Arak
University of Medical Sciences, 2021. 24(1): p. 136-149.

[41] Ahmadzadeh, S., Bakhtiari, N. Ursolic Acid: 5 cyclic
triterpenoid in apple peel With a wide range of therapeutic
effects. Cellular and Molecular Research (Iranian Journal of
Biology), 2019; 32(2): 133-146.

overweight girls. Journal of Birjand University of Medical
Sciences, 2019. 26(4): p. 333-342.

[18] Nguyen, H.N., et al., Ursolic acid and related analogues:
Triterpenoids with broad health benefits. Antioxidants, 2021.
10(8): p. 1161.

[19] Usefpor, M., A.A. Ghasemnian, and A. Rahmani, The Effect
of a period of high intensive interval training on total
antioxidant capacity and level of liver tissue malondialdehyde in
male Wistar rats. Scientific Journal of Kurdistan University of
Medical Sciences, 2017. 22(5): p. 103-110.

[20] Forotan, Kh., Mogharnasi, M., and Afzalpour, M. E. The
effect of 6 weeks of High intensity interval training with
fenugreek  supplementation on  plasma  levels  of
malondialdehyde and glutathione peroxidase in overweight and
obese women. Applied Health Studies in Sport Physiology. 2022;
9(2): 213-226.

[21] Javad Vakili, J., Amirsasan, R., and Nourmohammadi, O. The
effect of four weeks hiit with ginseng supplementation on
aerobic and anaerobic powers and body composition of
overweight and obese females. Sport and Exercise Physiology,
2019. 2(12): 45-54

[22] Bang, H.S., et al., Ursolic acid supplementation decreases
markers of skeletal muscle damage during resistance training in
resistance-trained men: a pilot study. The Korean Journal of
Physiology & Pharmacology, 2017. 21(6): p. 651-656.

[23] Attarzadeh Hosseini, S.R., et al., Effects of high-intensity
interval training versus moderate-intensity continuous training
on the total antioxidant capacity, malondialdehyde, and
superoxide dismutase in obese/overweight middle-aged
women. lIranian Journal of Endocrinology and Metabolism,
2020. 22(3): p. 207-213.

[24] Zolfi, H. and A. Shakib, The effect of the high intensity
interval training on endothelial function concentrating on
alterations in miR-16 expression, total antioxidant capacity and
serum malondialdehyde in the obese men. Feyz Journal of
Kashan University of Medical Sciences, 2022. 26(4): p. 435-445.

[25] Finaud, J., G. Lac, and E. Filaire, Oxidative stress. Sports
medicine, 2006. 36(4): p. 327-358.

[26] Tartibian, B., et al., Comparing of Cu/Zn SOD gene
expression of lymphocyte cell and Malondialdehyde level in
active men and women after physical training. Zahedan J Res
Med Sci, 2012. 14(7): p. 57-60.

[27] Ghorbanian, B., et al., Effect of an incremental interval
endurance rope-training program on antioxidant biomarkers
and oxidative stress in non-active women. Scientific Journal of
Nursing, Midwifery and Paramedical Faculty, 2018. 4(1): p. 29-
40.

[28] Parise, G., et al., Antioxidant enzyme activity is up-
regulated after unilateral resistance exercise training in older
adults. Free Radical Biology and Medicine, 2005. 39(2): p. 289-
295.



H. Mojtahedi et al.

OA)

OlRas g sebgizo S

[49] Boukabous, 1., et al., Low-Volume High-Intensity Interval
Training Versus Moderate-Intensity Continuous Training on
Body Composition, Cardiometabolic Profile, and Physical
Capacity in Older Women. Journal of aging and physical activity,
2019. 1(aop): p. 1-11.

[50] Su, L., et al., Effects of HIIT and MICT on cardiovascular risk
factors in adults with overweight and/or obesity: A meta-
analysis. PloS one, 2019. 14(1): p. e0210644.

[51] Kim, J., et al., Anti-lipase and lipolytic activities of ursolic
acid isolated from the roots of Actinidia arguta. Archives of
Pharmacal Research, 2009. 32(7): p. 983-987.

[52] Kunkel, S.D., et al., Ursolic acid increases skeletal muscle
and brown fat and decreases diet-induced obesity, glucose
intolerance and fatty liver disease. PloS one, 2012. 7(6).

[53] lJia, Y., et al., Ursolic acid improves lipid and glucose
metabolism in high-fat-fed C57BL/6J mice by activating
peroxisome proliferator-activated receptor alpha and hepatic
autophagy. Molecular nutrition & food research, 2015. 59(2): p.
344-354,

[54] Sundaresan, A., T. Radhiga, and K.V. Pugalendi, Ursolic acid
and rosiglitazone combination improves insulin sensitivity by
increasing the skeletal muscle insulin-stimulated IRS-1 tyrosine
phosphorylation in high-fat diet-fed C57BL/6J mice. Journal of
physiology and biochemistry, 2016. 72: p. 345-352.

[42] Heydari, M., J. Freund, and S.H. Boutcher, The effect of
high-intensity intermittent exercise on body composition of
overweight young males. Journal of obesity, 2012. 2012.

[43] Boutcher, S.H., High-intensity intermittent exercise and fat
loss. Journal of obesity, 2010. 2011.

[44] Baker, J.S., et al., Body composition matters when designing
and prescribing HIIT protocols to individuals for health
promotion. Physical Activity and Health, 2020. 4(1).

[45] Alonso-Fernandez, D., et al., Impact of a HIIT protocol on
body composition and VO2max in adolescents. Science & Sports,
2019. 34(5): p. 341-347.

[46] Chin, E.C., et al., Low-Frequency HIIT Improves Body
Composition and Aerobic Capacity in Overweight Men.
Medicine and Science in Sports and Exercise, 2020. 52(1): p. 56-
66.

[47] Liu, J.-X., L. Zhu, and J.-M. Deng, The effects of high-
intensity interval training versus moderate-intensity continuous
training on fat loss and cardiometabolic health in pediatric
obesity: A protocol of systematic review and meta-analysis.
Medicine, 2019. 98(10).

[48] Muscella, A., E. Stefano, and S. Marsigliante, The effects of
exercise training on lipid metabolism and coronary heart
disease. American Journal of Physiology-Heart and Circulatory
Physiology, 2020. 319(1): p. H76-H88.

Res. Sport Sci. Edu. 1(3): 49-58

Citation (Vancouver): Mohammadi M, Mojtahedi H, Mohammadi M. [The effect of high intensity interval training (HIIT), and
ursolic acid supplementation on biomarkers of oxidative stress and body composition index in obese adolescent student boys].




