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

Original Article

The effect of 6 weeks of high intensity interval training (HI1T) with nano-
curcumin supplementation on factors related to cardiovascular disease in
inactive overweight girls

Fakhri F*, Shakeryan S, Fakhri S, Alizadeh AA

Department of Exercise Physiology, Faculty of Sport Sciences, Shahid Chamran University of Ahvaz, Ahvaz,
LLR. Iran.

Received: 2019/12/2 | Accepted: 2020/05/4

Abstract:

Background: Regular physical activity and diet can be effective in preventing
cardiovascular disease. Therefore, the purpose of this study was to investigate the effect of 6
weeks of high intensity interval training (HIIT) with nano-curcumin supplementation on
factors related to cardiovascular disease such as lipid profile and C-reactive protein (hs-CRP)
in overweight girls.

Materials and Methods: The research method was randomized-experimental with pre-post
test design. 48 overweight student girls with mean age of 21.78+0.94 years and BMI equals
28.12+2.1kg/m*> were randomly divided into four groups: training (n=12), training-
supplement (n=12), supplement (n=12) and control group (n=12). Supplement groups
consumed a 80 mg nano-curcumin capsule daily. Training groups performed an exercise
protocol of HIIT training with maximum heart rate for 6 weeks (three sessions per week).
The control group did not have any regular exercise. Blood samples were obtained for
measurement of lipid profile serum levels (Low Density Lipoprotein (LDL), Total
Cholesterol (TC), Triglyceride (TG) and High-Density Lipoprotein (HDL)) and CRP before
and after a 6-week period of exercise and supplementation. Data were analyzed by ANOVA
and dependent t-test at P<0.05.

Results: In the supplement-training group, triglyceride (P=0.03) and CRP (P=0.03)
significantly decreased, HDL (P=0.034) significantly increased and LDL and cholesterol did
not show significant changes (P>0.05). But there were no significant changes in lipid profile
and CRP in the training and supplement groups (P>0.05).

Conclusion: HIIT training and nano-curcumin supplementation alone resulted in slight
positive changes of lipid profile and CRP. But it seems that doing HIIT training together
with nano-curcumin supplementation has a reinforcing effect on each other and they are
more effective at preventing cardiovascular diseases.

Keywords: High intensity interval training, Curcumin, Lipid profile, Reactive protein C

*Corresponding Author:
Email: sashakeryan@gmail.com
Tel: 0098 917 536 3741

Fax: 0098 613 333 6316 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, June, 2020; Vol. 24, No 2, Pages 181-189

Please cite this article as: Fakhri F, Shakeryan S, Fakhri S, Alizadeh AA. The effect of 6 weeks of high intensity interval training (HIIT)
with nano-curcumin supplementation on factors related to cardiovascular disease in inactive overweight girls. Feyz 2020; 24(2): 181-9.

AN



http://feyz.kaums.ac.ir/article-1-4031-fa.html

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

Jol 9o g3 (130 55595 3L JaSo S s of pad dy (HIIT) ki o 9l (1 ya3 a3 7 5

Jlad uf (59 @bl slyla O 380 (B9 pe — (38 slagsslass s Jaui o

¥ \ Y *)

2l5ke pSIde ¢ (A dra ¢ OLSLE b o (g b bl
oS>
Sdn 0l b @ly S B = el Ssslen S s 53 Nl e 2108 55 5 el S Sl 1o g diile
Slaslnn b das o Jolse a5 555U JoKo s ol on 4 (HIIT) sy sl o8 iV 36 oy ool sy
22 055 4Ll gl Ol p5s (hs-CRP) C S 281y s 5 sobeed 0 A3be Fg 90— (ol
1l O gomtils 51 i A L s a3l o g 0303 s = 903l s D5 gty 0k oMl (2 25 Bl g B39 § Sl
= s (=12) o el 05 5 g a4 Boliad jbay 48 dis gy (YANYEYN ) BMI 5 (YW/VAE/88) o Kl b 035 @il
A S S 4y i | e & oS 0425 O pnan (slaey S LS oo M=12) J x5 5 1=12) JoS (1=12) JuSs
0l 1 b G HIIT (g pas (ko aw (glacin) ia N ke 4y o a3 sloeg S 00,5 G s n g5 55 50 (o0 5
3 h S5 U ds S ol S b s n0e) Sk s e b S S S ksl i sed |2
t 5 ANOVA 05051 Go b 51 basls .ad a8 8 a3 JoSo 5 0 o3 st | 0553 51 a5 J5 CRP 5 (Vb J& b 05y 0500
AL o g a5 P<e/v0 5 el
Sl (P=+/+¥¢) HDL ,lslims 2als (P=2+/2¥) CRP 5 (P=1/+¥) & 8 s 5 asls oo 00— JoKa 095 50 1l
3 G F e Slp g 55 (g laline Sl cpizmen (P20/40) 315 0L (g lsbiae Ol ks ol I edS s LDL 5 jfabine
(P>4740) ais sdalin JoSa 098 5 o i 09,5 53 CRP
5= E e Sl SEl e O ni 4 e 2l pIS 8 (e 5555 U JeSe S pan 5 HIIT (g o3 plonil 16 5057w
s RSy B S Dlejer Dok e sSHsS S JoSe S paa b ol pen HIIT iy pad plosil s o iy I s 5 CRP

C RSy 555 5 cshad o8 (00055555 RAD (236 op o3 1S U39

VAY-AAR Solomios YR8 13 5 sls 5 oY 6 jlend ooyl 5 o 0593 <o st — (pabe aaliols 5

Jo kel 5 S Olssa 1) (o - Gl solen 055 !
2 A (el 5 Jalse 5 Kbl o L3 )3 s S
o b Jelse n g S dmes J5s solen onl Gy
ol & b olsasd o8 b oa Ol Lsles
s fudS ((VLDL) oy Sy J& b 555 50 «(LDL)
K b oS Gl 5 (TG) w5 (TC) o6
S g oS s e 0L Sl [£] 5,5 o L2l (HDL) Y
I b oS 5 ol S& b s e b ol b
g plply Kl e Jy o - B sl 4 5 YL
Sl b g ol Cds L &S pbaasls o
el 13,55 1 63b5 Coel 5 kS oK 1y (Foe - S
(CRP) 55815 855 agasls cn e 5 4 [0]
) aads e s gl 51 S CRP 1] e
NS i P SRE bl b 5l R &S Wb
Aalgd g Conl o dd (B yae OU) 53 ohuga By, — 5 Sslg
L o315 5L Bl 13 s CRP S o 45 s 0 0L
CAld a8 Wleals OL gadaie Sladss V] cl Jbo s O3

\AY

P ek olen S Olgea 05y BLS S

Ol pulpm 33 (e i ool gl Ml 5 (S 4
Ay Sl glaliia oyl 5 V] ol ead g
ot 4l bU 15 aald O Sl e 5 558 51 (AT
Sl gt oI Y] Bl Oler s 035 SLS 5 Slr
2 PBaF B sl 5 ekt IB 4 e

[“] Sl sl ng-

o8l ¢ i jig pole ISEIS ¢ )9 (SS9 ud 89,5 byl (plid 1S )
Oyl lsal Slsal o saz ugs

S oSS (b j g pole 0SS ¢ g (STler B 09,5 Jluils ¥
Olpal lsal lgal Ol poz

S 0B (b g pode 23S (b9 (STglg id 29,5 ISkl W
Olpl Jlgal lsal Ol ez

:Jobuns aximnggs ¢l *

lgnl Olpez Supud sl&E1S (o jus pole 23S (o) )9 (ST 9)ss b 295
Olpa! lsal

SFIFPEFSFL S sanaghes <A VAFSPYE) 10als
fakhri.fatemeh@gmail.com 15xg)35)1 Cany

199/P/ 10 s3led uibpsy )6 1FAA/97) ) sably)s 336


http://feyz.kaums.ac.ir/article-1-4031-fa.html

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

i B9 S, S e sSHS JeSa s HIIT (e 306

50k b Ol Sy bLijl s gl 4 Ol 31 K0y Coaal
3 Fps g Oladn 4w ol s (G Sl
S HIT fpes oS5 S5 5550 55 105 ol 56 s Fmlr
oldes CRP 5 gded 0 Gl 2 omesSHsS oo
J.:?U o p D b ol addllas amd 53 5 05 34y (g3 900w
S8 U JeKe O pean Lol por s ol o o5 i
2 C F sty os g 5 G F s S 0w pshe 2

A (:L’u| Jed 8§59 6LSI lyls O oo

by 595 9 g0

L 220 g 5l 5 edd ol (g o0 ol adllas
B ACr IO RUPS P P [
IS s Sl O e g ol G AtaS
e 5 (l,ls s EE/96.24.3.85899/scu.ac.ir
aclllae 35 40 1 51 b s IRCT20180927041150N1
S oK O35 ALl ghyls s O gemdils 51 8 A Juld
o390 patld 5l YWVAE /AL i o Sle b 5lgal Of e
Aedin 5 4 &S Wo g e g0 S kS YANYEYN Y Gy
w2l e Ls (Giod 4 35,5 2K slaslae Lidd bl
5 iy Jleaul pe 918 G e pie O35 V,.H..« O goen
Jlo & e 4 Bl o gy o3 ol glaasli 55 S 0 e
= o S ot sl g G 53 OS85 Sy
JeSe S e g e S5 03 S 51 Sl el
(olm JmoSe asia N d b 50 50y 05 S Gl i S e b
Soloem 4o Nl cop a3 0595 (b 53 (=559 Sl el
5 Lol il o g K 2l sbagsolen b 5 (555l
5 osim plosl (K58 calllan Glaal o)l s p3Y 28T
La 535050 aad 5l s ks 0305 andllan 3540 3131 & O Jol o
YE s delal aslidin &1,1 L 5 AE Bl s o3S aslicyls,
A (bl 0,8 £ s gl i Lyl b i wel
JoSo CFAY) o 05 05 8 lgz 53 3lai b e o s s
B MEVY) I8 g, 8 5 (1=VY) JaKe (VY (o p0d —
Jold sl o b5l el i g g 51 B 55 93 b 5
A (5 S 03l (3l p OIS 5 Do S 5 (D)p b e
AN D by e = oSy JaSe 05 5 sl o g0
sS85 FS e S e At J S S5 S )
o3linl 3590 (fu o SO i0n 05 JSsn [IV] L3S S e
O3l JaSa = i a3 03 8 5 (n o5 03 5 San g3l sl
S e Vazia e g azia O w aS s O, LS

Y A)Lﬁojl IYf. a,;;|\Y"\ﬂ|ﬁJ} A‘:}&lué.é MU;L&J}

sbolen Kb e glagslen & Wl hs Kig s S&
GHE S Dl o sz p [V] as JRalS 1y By - S
T e L e e e R R i
Ml s e (53198 #5355 LW 3L e 4 S5 [A]
o bl s o Jals ) Sl 5 o - B gl &
55 ki S 3 ailen 5 (S g S g 30 5l 6ok 0L
S s sbSsn 5 R[] el s sl
el 35 3 B505 S5 O Kiasn x5 2y
Sl pe3 458 ol sk o HIIT) Yy cous b psks Sl el
SLces ok b OB L L3555 Cdld lacsls el
Ol Slidows [V 1] ol b Dl s b Jld
(B b hips bl Sals g b 5l HIT ol es cilesls
BMD Gu gesg jasli 5 04 o7 geog Sl Kb
£3ls shed s 5 e SU ails Body Mass Index
g5 ol b pmdate sby GBI s ol b V] Azt
2RSSy G S W IE g ol (Ses (e
gBs ‘5Lhr:....:..~ ooyl Ol a8 558 059, 9 OS]
3510emS | el 3wl sl 5 ol jen DL el 86 EsluSTAS
Bl 31 Bl a8 Wlasls Olas Slidss b b 5l women [VY] 543
53 Y] A 1yl 1y O3ST 15T oISl 51 (5 5V peba
iolae ol Sl Gl San 313l 53 dyd b5 one
553 DNA 5 bysy, b dea 5 Cilio b S &
5 3510enST gl o Klesls OLES dalpd cpl pegde [VE]
Llg e a5 oyl sy bl oas Suscel b Ks
2 3 6t s VO] 23 S s 58
Sy 1S 1 5T (sl 2138 055 (sl sme SRl b o]
4 Vg S ST ST sl da 51 [10] el oo
5 Sl gz JW g Jeol oS 548 58 oLl eSS
SIS b 5 (N5 oIl G ey b sl
3 WS ol ol ol (K5 dsm SIS S AL o
S Olsea GesSsS ol e el O (gipmgts
SLIsl, slaodiS §5LSL n 558 5l ke OlaeS| A
O30S 13T SadISsly gl M55 51l 538 &8 3L o 315
Sosba ] bl oS5 S0sn 5 S b 5o
LI o e sSsS &S Ws S Byl¥ O,Kes 5 Takahashi
L 09 el gl 5l (80 bS8 s ol
5 Bl 5131 das o L Wy p 48 0T 31 [V0] LS homs
A bl 4 W Ao g 05 Sl Gl

warg by A g ok (e - B slaglen

\AY


http://feyz.kaums.ac.ir/article-1-4031-fa.html

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

Hh@:yﬂu.\a}bﬁggu_,d JSsn gars 5 A Jles!
ot 2 0L 53 5 058 p 8wl aada N B0 ke
Jomapamam g b .adls 05,85 5w 4l padds VB0 Ol
B Bl S (1Y = = 5 Ol ST
3B 0L b (S 031l g el sy OB US =S L
PA] s eslaal g 00 Oluda aan (b 55 ¥y Ao

b S Sy el Gab ol e Sdd

Start

A—10m

B—20mm

C—10m

LA J}U&Joﬁ Jgﬁ)é v@wcjb—\ a)wum

O Kan 5 5 58

JK8) 3 1l by s s o g skt 55 T Cdle
g S b e S350l el JSS a5 pa S b () o )led
by o) g s adads 51 (I3 0L o fS1a 45 40 B AO)
e (A ) A5k Y ejles by e Db o4 () ol
¥ooslemd byt Db 4 g Ve (e Cgr 3 g S
i e iy g 22E s Tt (2ylg 3 (B ) Lk gs
L (C o) Sidig3 oy 510 b (1 0yled bs e) 3,3
A L1 asyy ol o sasl o gd JalS e fr Sl
0553 B Wsls aslsl (G 0l ST Ao y3 40 B AG) oy
NKIEE S PRI PR TOPPRIE S
G L el S R 1SS e SO e !
0 acycpsn s il aia s Ly £ 51 Sl T bl S5 sl

s g ey aie 53 S B\ g ol g e s 5 Cog

Geds sl 535051 O S 5 5 S Glaastla -\ o jled s

P3P P (X £5SD) (X +SD) s € s
(55031 59) P3 5055 03851 oy O3l aed
- - YA/ O e — oS
- - Ye/Yote/A0 i o
- - YY/EE /AN Jose (Jw)
) - - YYE /AN J s
- - VN /A /RY s — oS
- - A%ZEA A S
- - VN /YoE /48 JoSs (CM) »
) - - Y OA/E /P Jps
RRVAY VA/XYEY/E 8 VYV s = JeSa
VA% 14/YEVAS VoYYV YY i 059
" Y VoYY O VA/AEY/A JoSs kg)
QAN VY/AFEVAY VAAEVYE J s
/ey YV/OAEN /YN YA/ SVEN/YY s = oS
Ve YAIYALY/EY YA/EEEY/ 0 e ,
AN YVEV/AY YV/YVEY/VY JoSs M (kg/m’)
™ Al YA/AVEY/AY YAIVYEY/VY JS
* s YUVYE QY YV/FYE/AN s — JeSs
PBF
YE YY/AVEY/VY YE/VOEY/Y o Body fat percentage
/v YY/L00£1/00 YY/A EV/EA S (%)
YA s% 0N (97 Ao
A FO£Y/1) YE/WEY/YY J s
YA YIME/ WSS e JaSa
B WHR
Y CNOE /Y CAVES/Y i Waist-hip ratio
Ay AL JAOE /4 RO /4) JoSs (58 4 S 55 o)
A\ /Ao S/0Y W/NEVR Js

s F s (P<e/00) ()l e it by sl Jont 05051 el 2 (295 0 P gl canls t 09031 bl (25 S05,0 P s

VAL

Y 5)\.0':' IYf. ‘Jﬁél\vq*lﬂ“"} :‘b,&luéé ML;BLB}}


http://feyz.kaums.ac.ir/article-1-4031-fa.html

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

SPSS ,i5-8lp 5 b 5 5ol gamr 31 g Lol i)l 3,
b g b osls 058 Do LS Lo 5 B 5 YY a5l
g b Bosls S 0T 51 s gy Shyss i 003
o3smsl il T 0 53T 51 2y B 055 Sk gy 2 (52
3l 53 ls sime Sl eds pae odalio S ey Gionen s 8
S s (81 addllae 3590 sl es £ o 0 g03T i
b a b S lsls Jolos 0a5T 51 903l gy p3lie 53 a5 S
O3l 31 238 e Dl edalin Sy g 53 5 P<esv0

A ealawl L;‘JJ“'L’ el

Sde ( plil Cslu VY 31 s b S5 9051 51 i S g5 (5,8 & ges
3 Ghd F o5 e sk S0 g O A e O
G305 5 3BT 51 b colu $A Il S5 4 gei .S a8 S CRP
e 5 e ARV 0553 DL S g ol A 9
adids 53,9 T e b G ladisal i S fase
s =V glas 53 p e 055 T 5 e 5 43 B 5 gl il
L CRP s bl g 5o dd (6,106 31 5 (Sle
=S el (Biomerica) LSS o gm (ulow oS 5 oslinul
oS S ealiial b (obed o sl 5 5 1Y1 B, 4 Ol

A ‘5ﬁ_§aj|.ﬁ| ‘5@9‘}3] ui}) 4 (Bionik) sS.:.sﬁ

wiel s g3l ol € S 1815 s 5 ed Fndd pleacdism Slaan L a5 A5 S0 Ol avglie =Y ojled s

b, b SG iloly Jlos
38 P _ (X + SEM) (X + SEM) B
- #9503 P 405 Oe05l & 55 R
O35l e 3 oo oo
VA VovEY /o VOV/ANEY oY e
- /av VA /ALY VAY/YVEA/VE JoSa = o i s jds
/8 \Y/vES/0 A/ VLY Joss (mg/dl)
+/80 AWVVYEA/LY \VO/AVEA/Y4 J s
o/ V2 0/ANEV/0 IRRYAZS/iAd e
oy EUN \YA/VAEAY \YY/EVEA/N Y oo = 03 TG
a T VYA VYA VY ke (mg/dl)
QAL AARVZN-EVANY AARVALESVAL JRs
g £1/VEY/80 £1/¥EY S
oy w/YE £VYALY/A £¥/YoL8/V JoSa = o i HDL
a Ats £0/WEL/ Y £8/98/PF Josa (mg/dl)
VY YA/AVEY/0Y YA/0EY/0 J s
A 44/Y£4/\ 48/ E4/1¢ S
o YA W\ \/evEo/0 VA E/Y¥FEV/0) JoKo = e o3 LDL
A% av/\£4/4 qV/0YEN JoKa (mg/dl)
+/80 41/EA/TY 471/0EA/F J S
AT AV AA /A /Y g
S EO0 VoY /YE VgL /XY e JaSa
a A (TARERVAY V¥ JoSa CRP
N V/gsEe/Y V/gste/Y J S
JFS 5 JaSe = 3 05 8 o lagan 8 S B 8 5 53 (P</00) (gl sins prlas —it
.b_):_m:kf‘_g)_?uaa'w;x,u'—J&a;;JJ.(Pz'/'O)w @w

HDL ezl 5 slsbas jials (P=+/+¥) CRP 4 (P=+/+¥)
S LDL LasLs 5l 0L 1) g lslane Jalsdl (P=2/0¥¢)
ol g (P=0700) 315 0L 1y (g labima ol i pU Js pds

I3 rn S (Y oled Jyar) 6,y ilyly Jebos O ga5]

\AO

S5 5 S g Sl Ol ks 4 b g 55l

sl 00 4y Y o jlamd J gk 53 0905 = s 3 O
5 oned b og 8 53 (Y oyled Jgdar) wmly t O g3l plal
S e slp gt Ll 53 (slsbian i ¢ JuSo 05
saalte CRP 5 (HDL (LDL wy oS (55 45 s )

Y 5)\.0':' IYf. ‘Jﬁél\vq*lﬂ“"} :‘b,&luéé ML;BLB}}


http://feyz.kaums.ac.ir/article-1-4031-fa.html

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

Ao s Vg s aan V1 s 580 ) 4SS S cdalin
G233 01 LS L o el aia YY 51wy 5 Sy tals
SalS L CRP clile jals 45 W55 ,lghl Lol .o g of en
7 Sl S ol G i by [YV] el ol e O (22
O3 53 HIIT (s s atin 150 g 15 CRP £ gha lstns
3 el Gudo b 5 Bl (or gan 3l DL 035 SLST sl
Sas Ll 5len oped azin N 5T 45 (V148) OfKen
YA} 4535 (s 2 o b 2 065 CRP gl y o 50
Sr3) S g8 4 OIS el JY5 5l seal
S oWl (HOT w0 o5 Jlhs 55 o g s b (55050
3 asslen 0lys 5 6Kt 53 (S Sl plonil ;ST posdhe
o @I la s Sl el (B 0 - (b e len dher
L O P U I IO O I S P TPRCIWON I
Sl g Cal a3 S o3l S (eSS
JSi 5 Bln S5 08 [Y8] 0l st s BB Gl 5T
S OF gl | 5T 1 5395 0 05T 3151 SIS,
Fo rdmmd e 5 Sl 55l 5 i S s
23 ol 1 e g5 55 45 dms e DL dal g [V1F ] S
L =585 5 Ladw ol & dlom ol gad s 125
DLt il Sllas imen [FY] 5 )ls il slapslSa
I, FAS) 5w o 2 slado! Cdlad s 55,58 48 ol 03l
G el PO galdenST G 58 sl A o g
Beh o 2D Jhe JalS 4 e Ll e ot )3 1350 o0
o e e e Ll (o0 o0 55555 (@ueslSs 51 ealil L
JoSo atin N O an sl G 5 1] A i
FaLS) i e G eSS e e S5 S U
ot Wl 548 (HDL 21380 5 LDL oy jod 55 oo J S
O1,LSen 5 Sohaei aallhs LS L S 2 bl Ol ks
Eros T 15 55555 JoSa wiin\ 135 45 (Y19)
NP o 2550 SoeS by BISS p ki 4 Wie 0L (b
sl g [YY] U g 03 S a5 S et 5 00
= (YY) O1)LSen 5 Baum pol> oot guls b bl yon
S E e 52 (S 5S JeSe sle N paae 45 isls LB
LU, 0T Y] &S as sbowl (s ls san Ol i diedlis 51 31
S rees Bl e sSSPl g Jg S Bl 2
Joa e 51 (55l im0 ot gt LT ) St andllas
Il b [FE] 2,55 stalin s & o5 gsbn 2 o sS058
S E s 2 1 555555 JaSo DI SE (Dlike 5 S
Yo e cpblite LT G oS (o) 5b 4 e S B 1E

A1

O Kan 5 5 58

53 el «(P>4/40) ais sdalive LDL P JyjdS 7 shaw 5o
CRP 5 (P=+/\*) HDL (P=+/:\Y) & peed8(s 5 7 shame

O3l bl g 5l gms ol i sdalie 51 s (P=14/0Y8)

b S (5 5 G2 (Y o jled Jgir) (G5 B (i
33 pgmed = JmaSa 05,5 ;3 (P=4/\V) CRP 5 (P=+/+1)
03,5 33 HDL Lasli 5 jlsbme 2als J 8 05 5 b anlio
Sl (P=2/0Y) J S 05 18 L aslin 53 o o3 = JaSe

Solsline D3l Laeg 8 sl o Lol sl OLE 1 (g lakns
3 K odalie

235 e 4\ gl 5l 0L ol adlllas s

Sl O gaed e lagasls p g )lslae ST s
(YA O Ken 5 SaWYer G s b 45 5,10 055 L2
ul,L<ea 4 Batacan 4 (Y+10) Ol,L—a s Smith Ryan
A6 550 55 6oL Ol 1AV ] ol O gean (YY)
S so5bian 3510 24y somd i = HIIT oy jas
( HIIT cp a5 axia VY L35 o(Y4AA) 0, 8ea s Kammassi
o 039 LBl sils 5 Gl Olsor Ols o sbed & 0
53 NS (g 5 50U g dS Lk 48 513 0L i 5 L S
5 Ouerghi [YY] b g5 e yoals HIT o 05 055
o HIIT oy 05 asia A a5 Wsls OLES 55 (YeAvVa) O,
Olgmr 013 s 53 LDL 5 & S (5 5 pl6 I oS’ 0S4
S s (Y010) 01, Ken 5 Fisher suoeen [Y¥] ad Gl
3l 313 53 TC 5 TG 5 g0 53 HIIT oy je5 asin 1 a5 s 5
2 o s Ly oS [Y8] el S50 035 SL51 1l
g cdean ol Ken s 55 WS pl el el
L 03) S conlisinl 390 (58 0311 (LSS lassls
Ol s (Wdls 5 JLaZ 55 Oy 55 0 S548) g 03, (5,0
3y ge dalpd ASL 51BN o 3 (20 b b chaw ge) (Sl
575 CRP sl (geed # pod Sl ek jrosde &5 s 0 0L
0Ky 3 5 Aty 5T 2y s by el (S
G151 p e CRP o 51551 45 ol 0k sl 0L T
ol ol yon S 55 S SEL olem 5 T 5 S s
2 HS-CRP 1, Sy b 13U (gl Sliios [YO]
s S 558 (YY) O, Kes s Buchan axobs 5 &les S
31 CRP a3 65 gimn i HIIT a5 itn v
L (YN s) O, 5 Martin ceoces [Y1] 5,85 sl Gl b

HS-CRP jslie ;5352 5 oS 7 Sl o 26 o)

Y b)w IYf. e)}AI\VQ*lﬁ.}'} :‘b}lu.éé MU:L&}}


http://feyz.kaums.ac.ir/article-1-4031-fa.html

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

G=ios b Ly a3 1SS sbul )ls e b s E o0
531y gl o e asia A 5L 4S (V¥AT) 01,88 5 S5
TG Jls ime J2alS 5 )y p 355 ALSI 15 5 Gl o1 3l
s grn b il 5 TC 5 LDL s jms b 2alS 5 VLDL
Kleals LS Oliiss sl e [£Y] L3S 5,158 1, HDL
BB Gl Hsa Kl Ledly by el 5 5 S &S
P [EF] 43 5L e I b ) d S s 5
B LS SOy (WL JNC PyRpW Iy | O
S d e 5 s g 558 8 OF 1 B Sl s )
S alesls DL Sliios 5 das e SRl |, 0
Sl s b das o Gl dias 55 15 LPL 55 e S5 8
HDL 1581 bl s sdiowin o 51 ol Ol 0l anlllas
B A ol ol 5 I8 Kl e S 55 SRR
JsfudS Sl & e KI5 0 055 Sl 0z slademl s
53l g fudS Ol S (0 Oy Dliions oS iz 2 355 o
il 35 o 51 3G o e S5 8 g s
et & o B 2 ol B8 e Yol S (K55
P2 Giod i [EE] ol 0l a5 4 58 o 3
S5 ST () 0, K 5 Akazawa jiass s b
a8 3 e 53 15 (S 55S JoSe S pan 5 3190 n
L35 S $5lsm e 058 53 LHDL i3l 5 (oo
40, el by S g 5 5 g eSOl )3 5k 5
S b Slaeals o ¥s adas 1ol O geanls ([E0]
3Ol 0 p g (eSS D s 0 5 593 pesdle o>

55 S 0lg ety Sgline sla S e

S5 dom
(sSSP JoSe Spae y HIT a5 plonil
Ers Sl oSlbe 53 SH Sl Sl plga plS e
345 s gme 45 A5 035 4Lal gl ls Ol 25 43 CRP 5 gud
Sran b oyen HIT Slyjes ploil o sy in Iy
B Rl S Bljer Spsen eSS G0 JeSe
3 @i 53 CRP 5 a5y g Hldie Sl i by &)ls

Ligd o ply S Bap - B slagslen

S0 9 K5

FRsn 03 &S A el Sl dbgind OB N
5 2 JWS g2 a5 Bl g (Aladls o) Kea pS-
yls 1, S

Y AJM IYf. a,}>|\Y"\ﬂ|ﬁ:, é‘:ﬁlu.é.é MU:L&J}

e T I3 FALS (e S5 55 JeSe D S,
Al 3 S Il s sl 3,158 Bl 3130 3 1y ks el 6 5
23 eaeen VO] A sl (g ek sl o 152!
Joe G mae 45 Wisls 0L O, 5 630,83 SR
P oS 5 kS (5 1 e SalS 4 i e sS85
o130l [¥] c2lns oSG LDL s HDL gl 5 Jy ot
S )lgs S Ol ey ek Sl gon Sl e S5 8S 45
s g A8 e Jes Sl s Jbe ey o o151 SIS,
e Jlm ol b das (o 2alS 1) Ol 5 55 A8l 5T & Sl
J—es 09,5 50 il Gt quli Jls fas i3 pe ol
PR3 5 ABl e sS 5 58 555 5 55 eadllas 0Ly ke W
3ot 2o CRP b 550 4 015 0 pol> oo gl
St Lol 0,8 )Ll (o0 585 58 S JoSa S e wiin 1
L 5 gmmed [PY] O, Ken 5 SohaCT Gutos b 45 548 Sls ore
Vil e s DL & [YA] O1Ken 5 plSsLs i
75 33558 CRP glaw jls sinn falS 4 e asza)) p 5
1, CRP sl j2alS 5 (Y+10) 0l K 5 Holt oo |
SisS  sla B ppimer Sl el YV 5l OLE
CRP s 55 fals o) VE 5 oy 5easS 588 b ok Ol
(e sS 55 AS Al esls DL Uadios [FY] dsls 0L 1,
eS|l 5T Sl 20l G b 51 el sla ey
A5 LS g Sl ST 25 e 5T 5 U5 sd oY
LT e g5 0dinny S5 55586 alazr 51 olgdl slacnlS la
Cpemames a3 o SASNY GA YA S ol (TNF-a)
25— (NF-KB) KB (glees ;5515 0L 5l gl
G ol 3 5 s S STy 25 o 5T 5 US| S
Swn dcnl b [FA] &S o 5len 1 2155505 5 Sl Al B
Oy Kan 5 Holt 3w b ool G gl 3l sieanls o
Olaeany) Sllgem 55 Ol s e silio gla s Joay
Sl & Ll (o Dllllas el el ply 3L (S 5 e Jle
AR ezl Jds S izman [FR] L5 0315 and Ol 4
QS d Olides Ly ol Jagh mls )l pde Gl g
et Al e g S5 55 oS 55 9§ aalllan D
58 9 Pl Lad b ik gl 5 o e lale
ol o O (505 5 STl (gl ATl s (a8, 55
e G e 313 LS bl o S sl b [E1 8]
o e LI e HIT Ol o3 (gl 2l ol jon g 08555
3Lims ial551 5 ks el 5 CRP £ s sl Eals

sl ple 53 Jg 55 05 LSl l,ls Ol 25 ;3 HDL

AV


http://feyz.kaums.ac.ir/article-1-4031-fa.html

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

References:

[1] Bhupathiraju SN, Hu FB. Epidemiology of
obesity and diabetes and their cardiovascular
complications. Circ Res 2016; 118(11): 1723-35.
[2] Bastien M, Poirier P, Lemieux I, Després JP.
Overview of epidemiology and contribution of
obesity to cardiovascular disease. Progress
Cardiovascular Dis 2014; 56(4): 369-81.

[3] Atashak S. The effect of eight weeks of pilates
training on C-reactive protein, insulin resistance,
and body composition in middle-aged obese
women. J Rafsanjan Univ Med Sci 2018; 17(5):
421-34. [in Persian]

[4] Khairandish R, Ranjbar R, Habibi A, Effects of
pilates training on body composition, lipid profile
and some physical fitness parameters in sedentary
obese women. J Jundishapur Sci Med 2018; 17(1):
49-61. [in Persian]

[5] Bijeh N, Hejazi K. The effect of aerobic
exercise on levels of HS-CRP, insulin resistance
index and lipid profile in untrained middle-aged
women. RIMS 2018; 24(10): 1-1. [in Persian]

[6] Dabidi-Ravshan V, Gaeini A, Ravassi A, Javadi
I. Effect of continues training on CRP in vistar
14848 rats. Olympic 2006; 2: 7-21. [in Persian]

[7] Kasapis C, Thompson PD. The effects of
physical activity on serum C-reactive protein and
inflammatory markers: a systematic review. JACC
CardioOncol 2005; 45(10): 1563-9.

[8] Mann S, Beedie C, Jimenez A. Differential
effects of aerobic exercise, resistance training and
combined exercise modalities on cholesterol and the
lipid profile: review, synthesis and
recommendations. Sports Med 2014; 44(2): 211-1.
[9] Babraj JA, Vollaard NB, Keast C, Guppy FM,
Cottrell G, Timmons JA. Extremely short duration
high intensity interval training substantially
improves insulin action in young healthy males.
BMC Endocr Disord 2009; 9(1): 3.

[10] Trapp EG, Chisholm DJ, Freund J, Boutcher
SH. The effects of high-intensity intermittent
exercise training on fat loss and fasting insulin
levels of young women. Int J Obes (Lond) 2008;
32(4): 684-91.

[11] Salimi Avansar M. The Effect of Six Weeks
HIIT Training with L-carnitine Supplementation on
Lipid Profile in Overweight Men. J Jundishapur
Sci Med 2017; 16(2): 233-42.

[12] Vahdatpoor H, Shakeryan S. Liver enzyme
changes following the consumption of ginger and
eccentric exercise in overweight girls. Feyz 2018;
22(2): 162-8. [in Persian]

[13] Brown LA, Kerr CJ, Whiting P, Finer N,
McEneny J, Ashton T. Oxidant stress in healthy
normal-weight, overweight, and obese individuals.
Obesity 2009; 17(3): 460-6.

[14] Martinovic J, Dopsaj V, Kotur-Stevuljevic JE,
Dopsaj M, Vujovic A, Stefanovic A, et al. oxidative
stress biomarker monitoring in elite women

\AA

volleyball athletes during a 6 week training period.
J Strength Cond Res 2010 Jul 30:000-.

[15] Takahashi M, Suzuki K, Kim HK, Otsuka Y,
Imaizumi A, Miyashita M, et al. Effects of
curcumin supplementation on exercise-induced
oxidative stress in humans. Int J Sports Exerc Med
2014; 35(06): 469-75.

[16] Momeni HR, Soleimani Mechranjani M,
Eskandari N, Hemayatkhah Jahromi V. Protective
effect of curcumin on testis histopathology in
sodium arsenite-treated adult mice. J Arak Med
Uni 2014; 17(3): 73-81. [in Persian]

[17] Amirkhani Z, Azarbayjani MA, Homaei HM,
Peeri M. Effect of combining resistance training
and curcumin supplementation on liver enzyme in
inactive  obese and overweight females.
1JDO 2016; 8(3):107-14.

[18] Buchan DS, Ollis S, Young JD, Thomas NE,
Cooper SM, Tong TK, et al. The effects of time and
intensity of exercise on novel and established
markers of CVD in adolescent youth. Am J Hum
Biol 2011; 23(4): 517-26.

[19] Sawyer BJ, Tucker WJ, Bhammar DM, Ryder
JR, Sweazea KL, Gaesser GA. Effects of high-
intensity interval training and moderate-intensity
continuous training on endothelial function and
cardiometabolic risk markers in obese adults. J
Appl Physiol 2016; 121(1): 279-88.

[20] Smith-Ryan AE, Melvin MN, Wingfield HL.
High-intensity interval training: Modulating interval
duration in overweight/obese men. Physician
Sports Med 2015; 43(2): 107-13.

[21] Batacan RB, Duncan MJ, Dalbo VJ, Tucker
PS, Fenning AS. Effects of high-intensity interval
training on cardiometabolic health: a systematic
review and meta-analysis of intervention studies. Br
J Sports Med 2017; 51(6): 494-503.

[22] Khammassi M, Ouerghi N, Hadj-Taieb S, Feki
M, Thivel D, Bouassida A. Impact of a 12-week
high-intensity interval training without caloric
restriction on body composition and lipid profile in
sedentary  healthy  overweight/obese  youth.
J Exerc Rehabil 2018; 14(1): 118.

[23] Ouerghi N, Ben Fradj MK, Khammassi M,
Feki M, Kaabachi N, Bouassida A. Plasma
chemerin in young untrained men: association with
cardio-metabolic traits and physical performance,
and response to intensive interval training. Neuro
Endocrinol Lett 2017; 38(1): 59-66.

[24] Fisher G, Brown AW, Brown MM, Alcorn A,
Noles C, Winwood L, et al. High intensity interval-
vs moderate intensity-training for improving
cardiometabolic health in overweight or obese
males: a randomized controlled trial. PloS One
2015; 10(10): e0138853.

[25] Nezhad MH, Khoshki A, Rad M. The effect of
curcumin supplementation on lipid profiles in
hemodialysis  patients. ~ National ~ Academy

Y b)w IYf. e)}AI\VQﬂJ;} :‘b}lu.éé MU:L&}}


http://feyz.kaums.ac.ir/article-1-4031-fa.html

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

s 5‘;;})9—& ‘5\#)‘,:5\5 &""‘.’.J).’:}?‘}SJ}SJ“S‘}HIIT w;«JJ;U

Managerial Staff Culture Arts Herald 2018(1). [in
Persian]

[26] Buchan DS, Ollis S, Young JD, Thomas NE,
Cooper SM, Tong TK, et al. The effects of time and
intensity of exercise on novel and established
markers of CVD in adolescent youth. Am J Hum
Biol 2011; 23(4): 517-26.

[27] Martins RA, Verissimo MT, e Silva MJ,
Cumming SP, Teixeira AM. Effects of aerobic and
strength-based training on metabolic health
indicators in older adults. Lipids Health Dis 2010;
9(1): 76.

[28] Shadkam T, Nazarali P, Bijeh N. The Effect of
Acrobic Exercises Combined with Curcuma Longa
Supplementation on Cardiovascular Inflammatory
Indexes and Body Composition in Sedentary
Women. J Sport Biosciences 2016; 8(2): 193-206.
[in Persian]

[29] Shehzad A, Rehman G, Lee YS. Curcumin in
inflammatory diseases. Biofactors 2013; 39(1): 69-
77.

[30] Donmez L, Gokkoca Z, Dedeoglu N. Disability
and its effects on quality of life among older people
living in Antalya city center, Turkey. Arch
Gerontol Geriatr 2005; 40(2): 213-23.

[31] Shing CM, Adams MJ, Fassett RG, Coombes
JS. Nutritional compounds influence tissue factor
expression and inflammation of chronic kidney
disease patients in vitro. Nutrition 2011; 27(9):
967-72.

[32] Sohaei S, Amani R, Tarrahi MJ, Ghasemi-
Tehrani H. The effects of curcumin
supplementation on glycemic status, lipid profile
and hs-CRP levels in overweight/obese women with
polycystic ovary syndrome: a randomized, double-
blind, placebo-controlled clinical trial. Complement
Ther Med 2019 Sep 26: 102201.

[33] Baum L, Cheung SK, Mok VC, Lam LC,
Leung VP, Hui E, et al. Curcumin effects on blood
lipid profile in a 6-month human study. Pharmacol
Res 2007; 56(6): 509-14.

[34] Kocher A, Bohnert L, Schiborr C, Frank J.
Highly  bioavailable  micellar  curcuminoids
accumulate in blood, are safe and do not reduce
blood lipids and inflammation markers in
moderately hyperlipidemic individuals. Mol Nutr
Food Res 2016; 60(7): 1555-63.

[35] Ramirez-Bosca A, Soler A, Carrion MA, Diaz-
Alperi J, Bernd A, Quintanilla C, et al. An

Y b)l.éo:' IVf. a,;>|\\"‘\‘\|)§} é‘:}iluéé uUab}:

hydroalcoholic extract of Curcuma longa lowers the
apo B/apo A ratio: implications for atherogenesis
prevention. Mech Ageing Dev 2000; 119(1-2): 41-7.
[36] Tabrizi R, Vakili S, Lankarani KB, Akbari M,
Mirhosseini N, Ghayour-Mobarhan M, et al. The
effects of curcumin on glycemic control and lipid
profiles among patients with metabolic syndrome
and related disorders: A systematic review and
meta-analysis of randomized controlled trials. Curr
Pharm Des 2018; 24(27): 3184-99.

[37] Holt PR, Katz S, Kirshoff R. Curcumin therapy
in inflammatory bowel disease: a pilot study. Dig
Dis Sci 2005; 50(11): 2191-3.

[38] Jurenka JS. Anti-inflammatory properties of
curcumin, a major constituent of Curcuma longa: a
review of preclinical and clinical research. Altern
Med Rev 2009; 14(2).

[39] Sahebkar A. A systematic review and meta-
analysis of randomized controlled trials
investigating the effects of curcumin on blood lipid
levels. Hum Nutr Clin Nutr 2014; 33(3): 406-14.
[40] Zingg JM, Hasan ST, Meydani M. Molecular
mechanisms of hypolipidemic effects of curcumin.
Biofactors 2013; 39(1): 101-21.

[41] Anand P, Kunnumakkara AB, Newman RA,
Aggarwal BB. Bioavailability of curcumin:
problems and promises. Mol Pharm 2007,
4(6):807-18.

[42] Amirkhani Z, Azarbayjani MA, Peeri M, Matin
Homaei H. Effect of Combining Resistance
Training and Curcumin Supplementation on Lipid
Profile in Obese Women. lran J Obstetrics,
Gynecol Infertil 2017; 20(9): 24-32. [in Persian]
[43] Lira FS, Yamashita AS, Uchida MC, Zanchi
NE, Gualano B, Martins E, et al. Low and
moderate, rather than high intensity strength
exercise induces benefit regarding plasma lipid
profile. Diabetol Metab Syndr 2010; 2(1):31.

[44] Parente EB, Guazzelli I, Ribeiro MM, Silva
AG, Halpern A, Villares SM. Obese children lipid
profile: effects of hypocaloric diet and aerobic
physical exercise. Arq Bras Endocrinol Metabol
2006; 50(3): 499-504.

[45] Akazawa N, Choi Y, Miyaki A, Tanabe Y,
Sugawara J, Ajisaka R, et al. Curcumin ingestion
and exercise training improve vascular endothelial
function in postmenopausal women. Nutrition Res
2012; 32(10): 795-9.

\AQ


http://feyz.kaums.ac.ir/article-1-4031-fa.html
http://www.tcpdf.org

