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rAbstract )

Background: Moderate and intense aerobic exercise increases the production of free radicals, and on the other hand,
the use of antioxidant supplements such as grape seed extract (GSE) has been suggested as one of the ways to deal
with oxidative stress. Based on this, the aim of this study was to determine the interventions effect of combined
exercise and consumption of GSE on some factors of oxidative and antioxidant stress in postmenopausal women with
type 2 diabetes.

Methods: The current study was conducted as a clinical trial on the 80 women with type 2 diabetes, who were
randomly divided into four groups (20 people): control, exercise, GSE supplement, exercise + GSE supplement. The
combined exercise protocol consisted of aerobic (20 minutes of treadmill running at an intensity of 60-70% of reserve
heart rate) and strength training (at an intensity of 70% of one repetition maximum), which was performed for eight
weeks (five days/week). GSE supplement was taken in the form of 200 mg capsules daily (morning and noon).
Samples (five cc) were taken before and after eight weeks of interventions. In order to determine the acceptance or
rejection of the null hypothesis of intragroup and intergroup changes, was used the two-way AVOVA, and then
Tukey's post hoc test to determine different groups by SPSS version 25 (P< 0.05).

Results: The values of total antioxidant capacity (TAC) and serum glutathione reduction (GSH) in the GSE and
exercise + GSE groups increased significantly compared to the control and exercise groups (P= 0.001). Serum
malondialdehyde (MDA) levels in the GSE group showed a significant decrease compared to the control and exercise
groups (P=0.001).

Conclusion: It seems that the intervention of grape seed extract is more effective in reducing oxidative stress than
combined exercise. The consumption of this extract alone, as well as with combined exercise, has a significant effect
on increasing the total antioxidant capacity and reducing GSH (glutathione).

Keywords: Combined training, Grape seed extract, Antioxidant Factors, Type 2 Diabetes

\— _

Please cite this article as:

Rahimi Z, Shamlou Kazemi S, Hemati Afif A. The Effect of Combined Exercises and Grape Seed Extract on Some
Factors of Oxidative Stress and Antioxidant in Postmenopausal Women with Type 2 Diabetes: A Randomized
Controlled Trial. ijdld. 2025; 25(4):308-318.

[ Downloaded from ijdid.tums.ac.ir on 2026-06-17 ]

*Corresponding Author: Saeid Shamlou Kazemi; Email: saeidshamlou9092@gmail.com
Hamedan Province, Hamedan, Shahid Mostafa Ahmadi Roshan Street, Bu-Ali Sina University. Postal code: 65178-38695, Tel:
+98(28) 33901748

I: 10.18502/ijdl.v25i4.20239 ]

Iranian Journal of Diabetes and Metabolism
2025; Vol. 25; No. 4; 308-318

Dl

Copyright © 2025 Iranian Journal of Diabetes and Metabolism and Tehran University of Medical Sciences. Published by Tehran University of Medical Sciences.
@ G) @ [This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/).
amrrmm \Non-commercial uses of the work are permitted, provided the original work is properly cited.



http://dx.doi.org/10.18502/ijdl.v25i4.20239
https://ijdld.tums.ac.ir/article-1-6398-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ijdl.v25i4.20239 ]

S M‘o\“jb PRI

. - 2 . N " N »
PIALT AL N L oF okl Y0529 ul/‘f/(ﬁ,% Kib)’ﬁ(}“o&}jf
? * Qe

39 Sl 15T g guilomSt w yiunl Jol g (B 33 33 395 &iad B jLaas g e 55 O3 g0 ils
WU (DloT 415 dndlbae 299 & 95 Culbid adlive awdly b
Tlide ea e 5B bt da ey b
Ol imasd ol Sl oLiSls (Sl r}k« oS ils =)

O‘Jil Ol kar ‘let:.ﬂulﬁﬁ NESHN ‘&ijjj fﬁl‘cﬁtf"’b S s oSSl ‘u";J.Jﬁ sz)jﬁﬁ.e ejjf—Y
U‘Jil ‘Q‘i}}; ‘("J)L}:‘?A’;rb\ Ju\w: 5L<.:«J“3 cdct;;:-\ r)l.c oSN c&ijjj r)lﬁju.:.)w “:"‘:"'J; ejjf—v

s )

0 A~

. e

Ogmad ST 5T sla fasle 5l oslinal « hlie 53 5 cdas oo Gl 1 sl adSisly W5 il 5 lawsze (S5l 5a 5505 Aedie
e ol a5l Ol elal ol ol sl slgde 8lulS) o xl b ablis gla B, 5l S (GSE) K00 A §las
ol e adl 0L SISt BT 5 58l o mal Jolss 5 50 A Silias 5 LS 5 el SO Ol jen Sl
e

03,5 Dler 4 alal Do 45 s S s g8 ols 4Dl 05 LAY $) 2 b 2L O son sol dallas iy,
OlP Sz Okiss 43 1) (3l (n el Jald oS 5 pes JSSa 0 GSEH (53 GSE ((p ped (J RS s o (8 YY)
T Ak Sl &S o (L ST S o Ve ol SUS L) G505 5 (3 LB OLS Ao sn Ve BT olee S L 0 S
T S S ges As e (b s o) €liss S sk S e Yo ladseS LB 3 GSE JoSls s | (axia/ 355
Oge3l 3l (A Sem 5 PS03 o bed pay b Gipdy S slear A8 Sl s OMSIe wtia e Sl e s Gh (e
(P +/00) A 03lannl SPSS Y0 dsend Lo (S5 el Cd | Dslite laos S pnd (gl 5 canly s w;lwb}gd

e 3 S (Slaes,S L anslia 53 GSE# y pa 5 GSE (slaes S 3 o bl 053058 5 IS eeSI T 03 b slie slaesily
olsbns Al op el 5 J S (slaes S L aglis 53 GSE o5 5 53 ¢ slTgs 04l Cse (PZ /o)) il (g olslae )3l
P=v/eey) sls ol

ol O me sl 555 gldenST ozl RalS 3 S p el 5SSl dres §lae A &S ey e i g S e
215 lsbian 3 el 0556518 5 ol Sl 5T S8 B olie (I S 5 e Sl Lol en s ol o las

L 3285 <ol ‘d'l.l.“wS\dﬂT Jelse S Las §las (oS 5 ol el i glds 3850,

VECY/N S IYE 0 ek gy VENY/ VNP bl o ey

:.\._:Sab;w|ﬁ)'c;)yq‘dl5»;ﬁlq

Rahimi Z, Shamlou Kazemi S, Hemati Afif A. The Effect of Combined Exercises and Grape Seed Extract on Some
Factors of Oxidative Stress and Antioxidant in Postmenopausal Women with Type 2 Diabetes: A Randomized
Controlled Trial. ijdld. 2025; 25(4):308-318.

ACVVA-YANAR e & Sy < s e g sl&ails (g staal Bhas wgd GLLA (laas iuyal ((BIS slold wa Jgeus 54.].5«3".3*
saeidshamlou9092@gmail.com : s 5 3SI cacuy +HAAYATYA - VVEA 1055

ul/!ﬁ/[f}.“/bﬁ
Y.q



http://dx.doi.org/10.18502/ijdl.v25i4.20239
https://ijdld.tums.ac.ir/article-1-6398-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ijdl.v25i4.20239 ]

S W'\‘Jb PRI

Ollsar g caaa

L sileag 5 ol slahsns Jlise ST IS,
boas Wb Sids s bl b Cod 5wl ol J3)1S
33 V] Kt 0301 O ez 200530 Jlisaw 33T s dICsl,
A L U el SISt 5T gls JoSio 51 oslizal ¢ blis
O30 [V0] ol ol slgeing sl ST o il gllasl o
ol 055U mlaw (5 fe sk GSE U3 55mm 50 56 el
PBE o Osael STy 5 500 SL3L T, 0 (GSH)
GSH (gl ims GSE U jume 45 ol 0s 2155 1] s o
Cjﬁw 9 cLble u,"wﬁls LS "y ¢.LQ>L54 &lj)\ b
DV 355 o b ige 055 slewdl (MDA) "0l g30 5l
0356518 5 (SOD) "3 yomns 35S 3o ST ST 0 5T 53
45)}19‘)[».& [YA] b}.&da oSl Sl u:’.j“': o}; 93 A
S s W SlaSI ST 3 shls GSE s S 85
Cawdas GSE oS b Olejen (5315 305 AB Lkl
oS “T“""t“ d.;_)a.? Zj:.«:l QJu”}fJ: ‘U‘i\ 2 ej‘)’\.@ sl eJ.AT
wdls bs Ollen oleS| ol Comds o 1 Ll o i
3)\.»,25« ubﬁ\ RLERtY Sladlzs ] el o C)LJ‘ GSE
> Olsley (ST ST 5 Ot Lol 5 1 S S
Do D lasdllan en Gl dilos S s ins SIS 53
0Ly 5 (Leslie — galinal) oS5 S5, 51 o sslAasS]
Lffu:'“'f cu»‘wul U"lJ" ol eb).ii o 9 Cf &:»JLNJ MMZ»A
GSE w1 ST Jouily 3l jolm fassy ol & 555 0
Solo 3 (AU silanST el 2l 53 (oS 5 op a5 Lol e

LS Slds 93 p e ks

L5,
Mo mhie 5 b GobE Al Lol G
glie bl 055 an 5 JRS 08 ) S
aS 3l g oS ) el 055l 5 Oselte
5 (RSSRIREC.1402.061) 23,5 pske oSiass o]
(IRCT20221120056548N9) b olosl,l5 culu s ol

® Glutathione
¢ Malondialdehyde
7 Superoxide dismutase

o g 85 L §jluas 9 oS 3 ol yai 55l

PRV

Cba 51 Oses YAY Olgzr sl s 52 8 ol 0l 2l S
S O 04 31 Ao 4 (YYO JL,,L:V.EJ sy e =
Sl oMe lassaly drns a0l S ey dal
DB s Iy ese Solew cpl e D1 ise Hgba Ui
wools QLS Sl eslizal 5 G jae 4 L5l S Tl [V ]oas
W33 SO 4 Olge OF Vs I & wcd anl il
s glagls 4 G Sty Gpas bl 5 oLl o 2
oA skeas (GSE) 'S A slas [Y]oses oLl
SUIYT 358 0 Gae OLKEG,s lawy silinsS el
GF S ol S S L GSE g st gl
Jlad S gy slads 5506 [£] Llansls OF (lads 555500
o 3 Olgeas 5 dimen (5 S slacndiban il alax |
o ol o 0] S e Jes LT sl 5k,
C 5 E lagmbys b anlio 55 5800 dn ozl 51
Jle 53 (00 B V) g BB Cbli> (5, 8k

IV VT dls oo OsmmlianS| 5 35T GladISTsl,
@ gl 5 Sas 5 i 5 5o a5l A6 O A Sl
Corge 5 IS o SaS (ROS) "Jls O3Sl slaw,§ A5
SU G b Sl bols| T el [A] 555 ROS 5 ke A5
5ok Bl 6Ky 3 e B ST sl 038
GSE L ol Oloys glacs; &S5 sbar (4] dils o 5,lse
¢ (HOALE) Tl SIS s S 50 5 (ol s S2alS
S sk o3 D] sl JoSe ol Srae g 5
kil Ot d8) adS SHle Sl 3500 o ge GSE Juse
(el 053 5 (sl @ Cplom (5l 4 gl
ladlas 55 [N 455 53 5 ol adle Bl 53l
2 G (S e Ve W) GSE Shs s
Sl axdls s slatge JeaSI sl 5 solanS] e 2l
g LS55 5 Jg S sl o8 ol 525 GSE [Y]
o 30 GSE (glatia ol Gz ¢ pull cpran 5 cdas [RalS
(LDL) *J80S 0z JuidS 5 o hbsn 25

DY S i 0 o SRl & Sae Ollacy
Voo BVe O5mSl G pae (o35 slacled ¢l dlisa,
b oanglas oo Jled cdlae 53 5 b el O IS s 4l 5

! Grape Seed Extract

2 Reactive Oxygen Species
% Hemoglobin Alc

4 Low density lipoprotein

dl/!(’:}/&)_"/bﬁ’
¥\



http://dx.doi.org/10.18502/ijdl.v25i4.20239
https://ijdld.tums.ac.ir/article-1-6398-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ijdl.v25i4.20239 ]

] W'\‘Jb n‘s/tf A1)

Ollsar g caaa

JoSo glaes 8 Lo i (LAl 5 loms Sae5 L ol jen) s,
bad oS B p2e Sl oy Sl 20l 85 ) A5 s S e
Gl ol&Kilesl 53 GSE (glad sonsS (ol o5 5158
GO) ' HS5les S S5 amwcib sy 4 bl b
S sl el oS 550 (5l S A Lasiie 5 s S 5T

IN] x2ea C S E gl g 5 S b glapptibns »

s by 3 gl 2
(s SLelSaes 5 O b gsgesl lal ) shee
B e > Sluped g 3 G Sas S sl
Loy (5,06 5 selinad) 25,5 slaasl e BBl | 52>
sl Jsb CLQJ 33 9 LS esls UL)JJ L@j © 08 s
ARl s, S5 g0 olla S (glain Cllia Ol el
Sdess x5 Slaes S b A5y s Bl 23S
ol adds T Sodedy andar 8 5 s 55 5y, 4w catin Sl
S 5 s dew b (il b SO s S

=S5 o S sl s
S sS85 oS5 S e 53 A Gl s Wby
A Lol Dodedy 48 33 (s pe oy de Jold ( JeSa el panay
Col il Cs b sl EA Lag.syﬂ«mlg-ﬁ O 0> S 3y
OF Jisay 5 3T 0385 p 5 aids o3 b o jed Slidr izl
s el sy 038 5 ey Dl o3 plas] 5 ey 313
S baids Yo ey O35 18 55 Oss el slsm
Slu el 9 g 0t CIB Ol Aoy VBN Joles
o5 ol en ady SISO K Aoy Ve Dol s b e glis
Yool Ol b Jige o 3 Gl S s IS
A3 093 e GladBags faeme 5 5 IS G 430
e S 5y S e e Sl A3 8
25 GRS A e Bl ) Bl S s
3 93k Sty il sl (Jees b b S i ey o
Lol Szl e 53 Ol el ol sy Cld 3l
4,0 0 5550 53) S il Y g Ol Sl sl
Toptd B 0Lt A S (o e B 0L S f e
sl B OLs iy BB OLe 58 Jel
L amis Sl o el cwsws (HRR= HRmax — HRrest)

! Gas chromatography
2 Reserved heart rate

o g 85 L §jluas 9 oS 3 ol yai 55l

A5 3 Bl S ks S e anrl e L AEY Ol s
Jle o G o o Lals 5 adl 05 &8 A sl Oldes
5 Power (1-B)= +/A 5 0= +/v0 35 L 5 L G-Power
G onsesl cud 5 s sl slaws ol Effect size= /o
O350 4l R w3505 laskas [A] a3 315 tass
5 Sliles G pae pde ) /e S e A0 (WL O S
T Slolrs 2 (ALS slagils 4 Coulis o 5 L2
DL C,SJ.J: f')& c&_})‘b L}LQL:s 4 WL& VJW M.t.‘UaA )\
3ok Jsb s s Cllsl s 5y Dby el
Slad 5 eSS 51 e s s iy 45 a e
b o alg b gogesl 5l essp Slodlbl o3 5 asbiculs,
Ciia Jlas) b Ol S s Gl 5l e
(he Slegun) ol 55 5 @liss ol 680 (el
5 2l Cel VY Bl (6,80 5l e S Cales |y
LSJS‘U‘)M UAY k:»JNLG‘) \))leLSJ LCJL.:A?'-J 45}.@5 4})‘) k—ﬁra-‘
033 0 ool (Sl San iy b s esle sl hs) &
035 e 0> lad psbar 5 s S plasil 2 A5 Ol

A S | 3GSE + S 5 el

o308 oMb (g o311
0L O A o Ll sblis el (L) b s ge3] me
S gels L) Seca Jus Jms $351 5 b5 (o S5kS)
ey Oz 5l Colo dw 3l e 5 o) Sl L (LT
B, s LSl Gl Blus Lo glde
(OIS 5 goola L) Seca e s L5 Jawr 5 (20 50)
Jas e oly 5 Slo Dpson 5 e Sl ) Cenles L
o k38 Olps b pled 3 iy 5 (S wil)
sl A S 85 s el (6, Sei O35 5 B el

[Ve] s 8 vl

Jose
Ly o 8 oo You glad puns LIB s Sl 6 jlae JaSs
o) b sl OLlS Slidss S e OsmVge b i
5 A Sl Sdeds 5 s S ags (01l QLS ¢ gls il

ul/!ﬂ'})&)_"/bﬁ
ARR!



http://dx.doi.org/10.18502/ijdl.v25i4.20239
https://ijdld.tums.ac.ir/article-1-6398-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ijdl.v25i4.20239 ]

] W'\‘Jb n‘s/tf A1)

Ollsar g caaa

aasl

e Jold a5l e s il il 5 Sl
Sk oa S Sl slasssl Su sy Ll s X O
dlio 31 g oomed (ol odd &1 Y Jad s ol
il O A3 slie Osa3lm 5 e B (2 05
sl 0L IS 1 5 o8 Slaintined 5 63 s dS
o b amlie 5o Gbame Culd Lol Hler a0 &S
Sy OsSl dns silas 5 0 ed) (glamis Cuia SO
(Y Jsds) P=v/00)) 541
Opoil s p3lis &S s OlE as S0y, Al =
s 055 4w ,a 55 MDA 5 GSH TAC sla a=ls
53 G5 den Slme + el 5 550 did §5lae (s ped)
3 SGsbar s olsgae Dl Ol b amlis
Ol e Silae O 5 b s e ) ais ke
slie sl I 0,58 5 b eS| BT sl
F dsder) (P= o/ ) ol o3 5 1y 2als Tgs0 gl
S W3 8 edalie (lsbiae sl 55 s S e el 51 e
b B palie 8 AS dlam M (S5 (i S gl S )
GSH ;s TAC (Total antioxidant capacity) el u;\,\:..SlduT
R i lJS) Kon ey S aw b avglis ;3 GSE 05 5 s
U528 Glaes S U anglin ;5 GSE + oy a3 055 55 5 (GSE +
5\ USE) (P= v/ e ) ol axdls (gl me tal 33l el
4in S G ae oS A edalia MDA & sl U alal s (Y
ol s IS b e GSE S Yu o3
sk p el 5 IS Glaes 5L alin 53 o OpldnS|
(X JS8) (P= v/00)) e

o g 85 L §jluas 9 oS 3 ol yai 55l

Sl 5 4B S ande LSS S sl b Sl
w5 Jlael oo iy LSS S el o Sy o3
i gl iy IS S O3l b has oyl [YY]
A3 Ak S0 S Al oLl e s s ge Db S
auls (Brzyckiformula) 5,0 Jse b 5l eslinad L &S >

JA] A

52 (KG)
1RM =

L.0278-( a5 sl X 0.0278)

Ao, slagas i g S0l

St 3 U3) sl i Hm e 53 55 b el 51 6,805
52 e e AT ey sl A 5 (e SO
2 Gl a3l Sosba cal e 4 (i wis OLL
O oo oy 254 Sup p o el IY it -
e o3 S Jime el slad ) @ 5 A5 4B S Lol s
LA 5ot Olos 4@y 53 595 Yeve 5 adds Yo Odeds add gl
BIEIES Ls)ﬂ@-? s s Sen 0555 5 Mo dised 2 oy
5o des T Gl s AR Gl e
BTSSR TRE PR I TP PN
oKilesl ;3 GSH 5 MDA 5 ( TAC )'Js sls! s
Zell Bio 5,5 glac.s 3l eslaal LIV Sy, 4 e
i, Seslul uml) oY ol Lol 58 sl
» bl o Fops SLpsin oy n ks
L pelS g5 gl dppndS CBls 5w, EDTA (gladl
0303 ook oS bws eyl osew HDL 5 LDL
I s 3 s S e 5l

Sl sl bs,s
5 oSl B oy Sl 5 lass slaesls Cho g ol
la jusze 059 Jo b 51 Olsadsl 31 s o enlizal 5 llead Gl il
b oy e sieny s ol S5 1l 05051 oy &S
How Osesl 5 A S 5 A S0a» e kb s,
3 Soslize glass 8 pmn 5y 5 LANCOVA) aalys5 il s
(P<0/40) U 05lind SPSS Y0 dsend Lo 55 ¢ S 55 ol Sl

! Total antioxidant capacity

dl/!ﬂ'})&)_"/bﬁ
Y\Y



http://dx.doi.org/10.18502/ijdl.v25i4.20239
https://ijdld.tums.ac.ir/article-1-6398-en.html

Ollsar g caaa

o g 85 L §jluas 9 oS 3 ol yai 55l

oolas g (n el GLadlalas £ gyl 5 Gu (G2 b9 g8 dalad 91039 38) (hen (B SLASTa9 ) J9u

3 9 J s glaog S 0

J_,KJIMZ)W+‘;§;&JJ

DJW

ONYY £ Y/Yo
Yo4/AV £ Y/
Va/AY £ V/YY
VAT £ Y40

YV/Ve £ 0 /8N

04/ve x vy
VWY £ Y
Vi/Vo £ Y/ VY
Vi/EY £ £/44
YV £ vy

S P o J s

ov/e) £ Y/0)  0o/fE YV (JL) oy
VOA/NY £ Y7L VWAV R YV (o golw) A3
NAVELE VAV VAT Vi S (fﬁ,lgs) 339
WEY £ Y/8E VAME LY

YAY 20 YA R VA (W edoee/ 0 9) O S35 Aled

Sl o 1 ke 5kl Gl il &y o 40 oD
(P=v/e o)) coltlie 31 i b anslie 5 Sols sma it

9 (RS sladtalas 5 us JIS2aS g SIS 3 (1 g gl s pesnS(s 5 o g yieals Ll () 93 8 yasllis (o8 9 Sy 99 deawslio =Y Jgan
2025 9 J IS slao g S 3 9 divun 8 jliae

2SN e bl + oS 5 s SR Ked blas oS 5 oS

YAQ/YY £ A
\Yo/\ £ ¢/ov
Y\V/0 £V e/7A
Va0/Y0 £ \WV/E
YYV/OA £ \o/Y
Yoo/NVE NEA
£VaY £ Y/ov
0+/Y0 * Y/AQ
\YY/EY £ VWAV

Veg/Yo AN

\4Y/0 + v/oY
AFA7ANY- S VY
YA E YA
Yo VEY £ 44
YIV/AY £ 47
YVE/0 £V /40
£Vo + /071
EV/Yo £ Y/24
WA E YEA

o\ x4

ERGREAVIY
\YAOA £ VN4
MNACERVA
\AY/Vo * 0/4)
YYVYY £ 4VA
YU £ 414
£0/ 1\ £ Y/ov

ENOA X Y/Y

VIV/AY £ XYY/ ¢

Ad/0 £ 1¢/0)

Jdzs
VgV £ AAY
o .
Gad gwd! o) Lab O g ik
VAL E VOV * oy Al e >
NONTE VY g
I8t
) (G ws/J g0 $0) J g S
YAY/OA £ VE/AY * Feldy 5
YYV/E) £VOM iy
- (,Z_Jwa/d_,o_,sli)»\gﬁisu 15}

YYY/VO £VY/EN *m

LV/AY £ Y/VA o

G s/ Jge $6) J&s 7 i
IT YL Yy Feldp 59 I o5 052
VWYY EANAY .

\Yo/4) £ V4V *wg

Gl 0l &1 ke 51l G ol &y 5m 4 eS|

(P=e/eed) ool 5l i b aslie 3 (g)ls me o

9 GSH :elual (4 9a1li 9IS TAC :ali @l..\f.qu.ﬁi Cuad H5) gailasias! il slagadld jaalis o2 9 Sy g0 dewlls —Y Jgan

a3 9 J s slas g S ya (MDA :usiullsu( glls

[ Downloaded from ijdid.tums.ac.ir on 2026-06-17 ]

251 530 Jbe 0456 8 o6 SlaeSI T o b
sl p 5 ) sl p 5 ) sl p 5 o)
0/aV & Y \EARRVA 0 VEA % /) RS
Vet E YA VA4 & /0" VOA £ 0/ \YVF oS 5 e
o/v\E v/ YE \ALERAVS YVO o 555 s 5 )las
o/0\ £ +/oY* YoV E TV VANV 2 e ylas + oS 5 el

[ DOI: 10.18502/ijdl.v25i4.20239 ]

S W'\‘Jb PRI

Gl o &1 ke & 51l G il &y om0 eS|

(P=v/ee V) ol 51 i b anglie 53 (g)ls oms 13

dl/!(’:}/&) - W

Yy



http://dx.doi.org/10.18502/ijdl.v25i4.20239
https://ijdld.tums.ac.ir/article-1-6398-en.html

Olylsan 5 gasa o g 85 L §jluas 9 oS 3 ol yai 55l

] (el gl 5 (o) U G| gﬁi Cud b
Y -
: '
) I I
R o )bas °;L='-°+ww

(il S ohae) o5 sl 3T 15 ysalis 9o 3Topmg 2 fo500und B (uSilea gl - it
P= v/e0) cwﬁjdﬁdhe};bwuﬁjaﬂéw U,L_:_‘Jﬁ‘ # ‘j.<a“> o};upwwﬁ)\:w L}L{l‘)ﬁl ok

5 - (yd o o )5 o) (y9ibiglS
¥
r .
: ' '
[
Rl o las °)l~=f-+w:~

(il gl Sslie) eanl 5505515 ol 55051 2 J50hcsd 1 (il ol Y
P= v/ cwr.?)dj:.s 6(;&5})?[{4.“_&4): )\36'.’.4 J:*-,’.‘f‘ # aj.<:> o}ﬁwl{ww)b)b@m uz.il‘)ﬁl i

(ied g9l 55 o) il 53 (yglle

-
-
-
-

n

[ Downloaded from ijdid.tums.ac.ir on 2026-06-17 ]

- = % 4 & v =
M

R o las °:L='-°+w:~

(i e/ p S shss) wsiadlisu0y sile aliie & 9o Ty 8 phadlioal I padl & (Siles el - Jub
P=v/v e copped 5 S slaes S L anglin 53 Hls e halS o

[ DOI: 10.18502/ijdl.v25i4.20239 ]

N W'\Ub Pl YO

! rj" Woses 2
A\R}3



http://dx.doi.org/10.18502/ijdl.v25i4.20239
https://ijdld.tums.ac.ir/article-1-6398-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ijdl.v25i4.20239 ]

Ollsar g caaa

= LY YA Wleals 0L 01Cs 555 eS| 5T e b
5 TAC mihau Jlsome Sl 5 S 3 ol Al
5 oskas 038 53 MDA #ilau Sls sae 2alS 5 GSH
(Slas + cn ol 5 el J8) 5o 058 an b avylis
5 oen 51 ks slas S LB Col sl O o
23 e B Olzmen B a5y Cdlled gl O
315 5SSt ol Slge 5 ST GladISGsly (la
Sl1s GSE & 515 0L slaslllas ol ol (oan » [1]
3 St ol el (58 eI BT oy
ly slhenST dumﬂ e 5 s e a1y s
53 e Sl Wl s [MA] Lis o 2E1 5
5l dzer placpaibnssls p oYU sl s> GSE
GGl 058 S5 bolest 4 05801 glaal 5 b
Ly MDA #5lan alS 5 GSH i3l 4 6 i
cls s ek easlie mS Al Y] des
53 GSE + 5 ed 658 53 (GSH 5 TAC) _Sla.s i
LAl S S el Sas GSE 655 L oanslis
o il Gl o Wi edle b BT Sl
ooy e ke gl 5 AU VL sslanst . el
B A R
551anST il Yoo | oS Wzl oo ool 4 Slallas
Lyl b ed il sk e oa S 555 51 A0
5 LSS S ase s 0bey 5 ol Glaes (Jae
Sl S 65 e Olge Wl s ey LS5
S IY] ol iy a @le el psliST
S5 s 3 e sleST el o Yl
cp S el asn s (resliem i)
035 5 08 GSE + (1 a5 05,5 531, GSE Slus| i
GSE J‘&a &S sl Olis Muaz sleasl S g sba (ol
bbb glatse 53 ense [y eS8l T el

IFT &S n oS 505 a3 5 3
5 5b e sl asle 2 GSE cute ol 5L slead o
S sls Ol ol tasy mls Oblen onl b3 ks
L amslis )3 GSE (ul> sla o5 (Glamis Coia) G e
WAl O A3 b pme Sl 4 e Srae S Sy
HDL sk 2l 55 5 dDL by pudSs 5 oJs 2uds
2 GSE Gpas b L Laie Slllas 55 438 o
S s las oS cd ol Ol o e e ls

Gl ol 35 NPT S e U 1 31l 5 5L slae

W'\’JU (\‘E/szmé/”

o g 85 L §jluas 9 oS 3 ol yai 55l

Cow

.

3 83PN e sk mlRl W ese 50l s sl L
s LT Gl s VL 0neSl O
P glenST ol e 5 oSS e
o or 05 SlSl ml chle s Sl LS Wb e
Sl S A5 O3Sl B pas (I L iaer
SeeSI BT ol Glagtnn 5 35500 Sl O5S] Jlad
Jie 0 5 S el s el s el
Gol= rags gleasl s o elal ol VY] 50 8 s
53 i 058 53 MDA #ihn gho)s Caa 5
Sobel 5l s e oS s il S ey S L anlis
Jd sbad S W sams Ol Llg o bl 540 Sls jme
2 Mk s e JSsn oad Sl S S5
TAC 5 GSH slan 5l Cola Sl ol nl b Sl
L oaile glaallan 3t 2 s S adalin o5 5 cpl
—G3IR) oSS pd aie VS AS Dlgie ke WL
DS 1 Jl e Ll Ol e o MDA slie (553
o2l ol de Spesl Cslis  apdle oS ([TE] s
e oS ol ol Wl el Ol Sde Jsba Ols s
5 ST 5T Bl Crge glain VE CIled dy 0
el aia St oS Jl s ol edd MDA £ slas 55
e 3 ol 0355 S S5l gl Sl hasn o
wia VY Gl & Wlesls OLES [tasly 93 el (a
L OS5 o8 Olss MDA Jslis e (oS 5 00 o3
23 Rl s coil (See A Olpe 45 das e sl

LY1Y0] il olawsT b adlis 5 Slans| sl
ST 5T gl JaSe oS Wlosls Ol ldlas 31 (ol
s i3s3 50 5IeS] ol 5 S e 4 e
L& ol San ulply YV] s b ige o
255 S| T (glgme SRl L o3 s di5 (¢ 5lakings
35i Sk s 3l U sl cund Sl plie
G yme 35 ol Jrags Lo daasl ) bl 3 [YY]
GRIP e S5 e S 3 GSE ladac e
e ol gladle 3 .ol sdd GSH 5 TAC sl
Sbr Oymen (ALS slpe SIS| ST sla fomily 35
5 el dly sz S0 ws las y St e

2SS El S Ll s e ke mls

dl/!(’:}/&) - W

Yo



http://dx.doi.org/10.18502/ijdl.v25i4.20239
https://ijdld.tums.ac.ir/article-1-6398-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ijdl.v25i4.20239 ]

S W'\‘Jb PRI

Ollsar g caaa

oo sl gondS sn A 5 gl 4 el slad e
IF] das o 28l | o gl &

055 S8 pohaw s a e s b Qo Stagh mls
St b alie 53 (nped oS 03 e Fed s AL
Sl &S Conl odd Oly (S 5 el atis Sl gl ]
Ot SIS als o pe Ciles o s o b Sl S50
Sl Ol S susba 235 s gl & Zaslie o5
SEios Sl gl s ASUl otlae s SIS
e JU gyme R o e 5 bl RIS
st sl & Sl 2l 5 (GLUTA)' 5,08
5 S Bl R (el 0308 Al
Sletd nl b e [E0] 33,5 0 Sl 0558 2l
2B S0 el gl &S cd eds 5518« slandise
IEY 0] s> 2als 5ls Ol e 53 1, HDAIC - sha
Shid Frow 5 2 el OspaldenSt 3 B s 55
oA Oszmen Jllse 4 (B35 Dbl Gl e
Mz 5 (5S s 03 SIS ST sk slan 5T Ol
155 el SaodeaY sl Ol Sl asl) st
5 Jl Spaol Gl Slae Gl3dkes
Sl 4 e s s (GOlae U5 e
LYY] losls s (e

XS WO ER R
Sl ebCusgde & Olg5 o anllas ) Glacys gdee
S Sl s Skl s Olmer JRS e LS
S ol s e s gesl LS s RS pde (5
Sees 5 oS oLl (S5 losls 5 e e Ll
e il Ol o ple 5 Doy ki Jsa
St Olllas 4 5L ald Loy ke da o]
3,40 oy Sla a5 55 e anosi ol 5l
Rl U e imen 5 LS IS a5 s S
sor o b e Gl S 5 s sbaasl gl

Lad )‘J’E

Z -
S S 4o

1 Glucose Transporter

o g 85 L §jluas 9 oS 3 ol yai 55l

e a4 [N das o alS | o e L edS 6 5 5 Js alS
ONoe GSE b yae Sl (50 o Rl g 0 ote Ol
ol s keSS s R Gk S o
LDL Gl Oliee L LDL st o 5 «0lenST T/ 0lnS|
SSSL V] aas &) bosl buys Ledy
5 ds S o 5 4 a0l 5T Jan 5 5151 e dISCal
el 5 S o SaS Gl Aol i o 4 O alla
Lol ol S AU Bl SRl s S5 A G
SSae Jsb SLS 5l a8 laws opl 2 esdle [YE]
b orSonsd & Jhate lad sk ool (Rl 6l o
s S Sl Gle Vb Bl a3 s eslind
L PR VOO R PR R VU O e O T
Caw S Gi b 5L GSE 5y g o8 ol s Ol Wil
i 05 (o2 ORI DL 5 Js 2dS) o LUy
s Razavi (=l pl b e [MV] Lisu s sp |
las 53 35 pe by oS Ll 5l les S Oy OLISes
sl 5 ol Slanst ST ol 3 ghls K0 drn
RS e Ll e las (pl B pae (el 05 o x
wli) =l LS S WSS 5 Jyrs
ol GO 0T ol bl yen Sl Aadllas (a5 S 0555
olas G e sl OLLS 01K 5 Abedini a3, dlaasl
ol 4 M Oles 2 BBy 2 AT S ks
355 Oy 4 Olg oo a3l cpl Jlaa=l LYs 51 &8 5,0
LV 5500 o )lah ediS il s ladisel jo sl 5 3 ne
s las Gpae o s LS 5, e Ry @B
BB LS osde 05 W s spe cxe S
Suh iass i b eamen 5 YV] O, Ses 5 Gonzalez
Szl disa 05 A3l s5 5 s OS5
o Cuslie Oy [TA] 55 by on 3555 Sl el
gl Sl po Ol & SIS a8l mely o sl
3ol e Sl i S jlas G pme oDty S o i a5
5 K BU JWswl e Wl e il
s wph AS by gbadle s Shes s e
Ao s g Zlad UGN 5 0 GSE )3 552 50 lagpdlins
5SS 0 A3 5 s Gl AS 5L sess
£l bty g3 Sl Sl 5 0SS i V-
el 5 sl ol S 355 iy ) 033y s
S e B R R T T

53 S8 Gl K o LGSE s sy se glacpdilws »

dl/!(’:}/&)_"/bﬁ’
i1



http://dx.doi.org/10.18502/ijdl.v25i4.20239
https://ijdld.tums.ac.ir/article-1-6398-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ijdl.v25i4.20239 ]

S Wa\‘db PRI

Ollsar g caaa

5 b slels dae S5 ilaesls ‘_;)ﬂcp.- (hde s
jw»s,uuwfss;@uﬁws“guhw) B

Lol 0Bty fen wlie sl el (e, B

.LJF&U‘)J@@L@W}@J}QWJJ{

~Z
skl s oBuses g el 5l deesen
b}}ﬂ.u‘;v:lfASC,..d\ w}})ﬂ‘d@b emb))m‘)\

ol kel G (sla S ge3l 5 o st 51

References

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

2. Samiei, Z., S. Shamlou-Kazemi, and A. Hemmati-
Afif, The Effect of Eight Weeks of High-intensity
Interval Training, Resistance Training, and
Artichoke Extract Consumption on Sirtuin 1 Levels
and Some Liver Enzymes in Patients with
Nonalcoholic Fatty Liver Disease: a Clinical Trial
Study. Iranian Journal of Endocrinology and
Metabolism, 2025. 27(1): p. 1-12.

3. Belviranli M, Gokbel H, Okudan N, Biiyiikbas S.
Effects of grape seed extract on oxidative stress and
antioxidant defense markers in streptozotocin-
induced diabetic rats. Turk J Med Sci. 2015;
45(3):489-95.

4. Penkowa M, Keller C, Keller P, Jauffred S, Pedersen
BK. Immunohistochemical detection of interleukin-6
in human skeletal muscle fibers following exercise.
FASEB J. 2003; 17(14):2166-8.

5. Bagchi D, Sen CK, Ray SD, Das DK, Bagchi M,
Preuss HG, Vinson JA. Molecular mechanisms of
cardioprotection by a novel (grape seed
proanthocyanidin extract. Mutat Res. 2003; 523-
524:87-97.

6. Bryer SC, Goldfarb AH. Effect of high dose vitamin
C supplementation on muscle soreness, damage,
function, and oxidative stress to eccentric exercise.
Int J Sport Nutr Exerc Metab. 2006; 16(3):270-80.

7. Dabaghzadeh F, Rahimpour M, Karami-Mohajeri S.
Effect of vitamin D administration on blood
oxidative stress factors in university students: A
randomized double-blind clinical trial. koomesh.
2021; 23(6):e153304.

8. Firuzyar F, Shamlou Kazemi S, Hemati Afif A. The
Effect of 8 Weeks of Resistance Training and
Consumption of Flaxseed Oil on Some Antioxidant
Factors (Catalase and Superoxide Dismutase) in
Women with Type 2 Diabetes: A Randomized
Controlled Trial. J Mazandaran Univ Med Sci. 2023;
33(2):49-60.

o g 85 L §jluas 9 oS 3 ol yai 55l

5 GSH 5 TAC Lk Jlas! 5T slagy 5 sl Sl
o e Sl A St el sk S
S Gy 5338 53 g Subs adlie O3 pw 53 oSS
Oljea (oS 5) 0505 Sl Lzl bojlas (pl O pae
Jisay (opizman LS Iy JLalS bl ol Sl e 025
35 S5 Liiss s GSE lao b Oy s Coia
Wt A3 msh JalS a5l 5 iy b aslie
Obles ool 53 HDL 2l33l s LDL b pedS(s 5 od s 2udS

Ao S edalie

OB s 5 o5 5 &S Lk
e S (e B Ll e S a2 b 5 el

9. Abd El-Kader SM, Al-Jiffri OH. Impact of weight
reduction on insulin resistance, adhesive molecules
and adipokines dysregulation among obese type 2
diabetic patients. Afr Health Sci. 2018; 18(4):873-
883.

10.Bao L, Zhang Z, Dai X, Ding Y, Jiang Y, Li Y, Li
Y. Effects of grape seed proanthocyanidin extract on
renal injury in type 2 diabetic rats. Mol Med Rep.
2015; 11(1):645-52.

11.Kar P, Laight D, Rooprai HK, Shaw KM,
Cummings M. Effects of grape seed extract in Type
2 diabetic subjects at high cardiovascular risk: a
double blind randomized placebo controlled trial
examining metabolic markers, vascular tone,
inflammation, oxidative stress and insulin
sensitivity. Diabet Med. 2009; 26(5):526-31.

12.0. Asbaghi, B. Nazarian, Z. Reiner, E. Amirani, F.
Kolahdooz, M. Chamani, et al. The effects of grape
seed extract on glycemic control, serum lipoproteins,
inflammation, and body weight: A systematic review
and meta-analysis of randomized controlled trials.
Phytotherapy Research, 2020. 34(2): p. 239-253.

13. Powers SK, Deminice R, Ozdemir M, Yoshihara T,
Bomkamp MP, Hyatt H. Exercise-induced oxidative
stress: Friend or foe? J Sport Health Sci. 2020;
9(5):415-425.

14. Zolfi H, Sari-sarraf V, Babaei H, Vatankhah A. The
Effects of Grape Seed Extract Supplementation on
Exercise-Induced Oxidative Stress in Young
Untrained Males. Iran J Health Sci. 2021; 9 (4):46-
57.

15. Pourghassem-Gargari B, Abedini S, Babaei H,
Aliasgarzadeh A and Pourabdollahi P. Effect of
supplementation with grape seed (Vitis vinifera)
extract on antioxidant status and lipid peroxidation
in patient with type II diabetes. Journal of Medicinal
Plants Research. 2011; 5(10):2029-2034.

16. Tebib K, Besancon P, Rouanet JM. Dietary grape
seed tannins affect lipoproteins, lipoprotein lipases
and tissue lipids in rats fed hypercholesterolemic
diets. J Nutr. 1994; 124(12):2451-7.

17.El-Ashmawy IM, Saleh A, Salama OM. Effects of
marjoram volatile oil and grape seed extract on

dl/!ﬂ')it:‘: - W

YV



http://dx.doi.org/10.18502/ijdl.v25i4.20239
https://ijdld.tums.ac.ir/article-1-6398-en.html

[ Downloaded from ijdid.tums.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ijdl.v25i4.20239 ]

S \\‘a\‘db PRI

Ollsar g caaa

ethanol toxicity in male rats. Basic Clin Pharmacol
Toxicol. 2007; 101(5):320-7.

18. Belviranl M, Gokbel H, Okudan N, Basaral K.
Effects of grape seed extract supplementation on
exercise-induced oxidative stress in rats. Br J Nutr.
2012; 108(2):249-56.

19. Sehirli O, Ozel Y, Dulundu E, Topaloglu U, Ercan
F, Sener G. Grape seed extract treatment reduces
hepatic  ischemia-reperfusion injury in rats.
Phytother Res. 2008; 22(1):43-8.

20. Naderifar H, Mohammad khani Gangeh M, Mehri F,
Shamloo Kazemi S. Effects of High Intensity
Interval Training and Consumption of Matcha Green
Tea on Malondialdehyde and  Glutathione
Peroxidase Levels in women. J Mazandaran Univ
Med Sci. 2022; 32(212):42-53

21.Taghizadeh M, Malekian E, Memarzadeh MR,
Mohammadi AA, Asemi Z. Grape Seed Extract
Supplementation and the Effects on the Biomarkers
of Oxidative Stress and Metabolic Profiles in Female
Volleyball Players: A Randomized, Double-Blind,
Placebo-Controlled Clinical Trial. Iran Red Crescent
Med J. 2016; 18(9):e31314.

22.Kazemi S S, Heidarianpour A, Naddaf H, Mehri F,
Naderifar H. Effect of Combined Exercise Training
and Curcumin Supplementation on Metabolic
Indices and Serum Levels of Sirtuin 1 in Men with
Metabolic Syndrome. Avicenna J Clin Med. 2023;
30(1):21-29.

23.Gomez-Cabrera MC, Domenech E, Vida J.
Moderate exercise is an antioxidant: upregulation of
antioxidant genes by training. Free Radic Biol Med.
2008; 44(2):126-31.

24. Atashak S, Azizbeigi K. Effects of concurrent
exercise training on the oxidative stress biomarkers
concentration in elderly men. koomesh. 2017;
19(1):e151107.

25. Park JH, Miyashita M, Takahashi M, Kawanishi N,
Bae SR, Kim HS, Suzuki K, Nakamura Y. Effects of
low-volume walking programme and vitamin E
supplementation on oxidative damage and health-
related variables in healthy older adults. Nutr Metab
(Lond). 2013; 10(1):38.

26.Goon JA, Aini AH, Musalmah M, Anum MY,
Nazaimoon WM, Ngah WZ. Effect of Tai Chi
exercise on DNA damage, antioxidant enzymes, and
oxidative stress in middle-age adults. J Phys Act
Health. 2009; 6(1):43-54.

27.Atalay M, Laaksonen DE, Khanna S, Kaliste-
Korhonen E, Hanninen O, Sen CK. Vitamin E
regulates changes in tissue antioxidants induced by
fish oil and acute exercise. Med Sci Sports Exerc.
2000; 32(3):601-7.

28.Panza VS, Wazlawik E, Ricardo Schiitz G, Comin
L, Hecht KC, da Silva EL. Consumption of green tea
favorably affects oxidative stress markers in weight-
trained men. Nutrition. 2008; 24(5):433-42.

29. Alessio HM, Hagerman AE, Romanello M, Carando
S, Threlkeld MS, Rogers J, Dimitrova Y,
Muhammed S, Wiley RL. Consumption of green tea
protects rats from exercise-induced oxidative stress
in Kkidney and liver. Nutrition Research. 2002;
22(10):1177-1188.

30. Khaki E, Jalali Dehkodi Kh, Taghian F and Hosseini
SA. Interactive Effect of Grape Seed Nanoparticle
Extract and Resistance Training on Antioxidant

o g 85 L §jluas 9 oS 3 ol yai 55l

System Function in Myocardial Infarction Rat
Model. Gene Cell Tissue. 2023; 10(1):e123703

31. Stoclet JC, Chataigneau T, Ndiaye M, Oak MH, El
Bedoui J, Chataigneau M, Schini-Kerth VB.
Vascular protection by dietary polyphenols. Eur J
Pharmacol. 2004; 500(1-3):299-313.

32.Valentina K, Irena C, Tatjana R, Olivera V. Effects
of rose-hip and grapeseed dietary supplementation
on serum oxidative stress parameters in dogs before
and after physical exercise. 2015; 65(3):404-416.

33.Kotzé RC, Ariéns RA, de Lange Z, Pieters M. CVD
risk factors are related to plasma fibrin clot
properties independent of total and or y' fibrinogen
concentration. Thromb Res. 2014; 134(5):963-9.

34.Saedmocheshi S. The effect of grape seed extract
and aerobic activity on lipid profile in obese elderly
women. J Bas Res Med Sci 2014; 1(2):8-14.

35.Razavi SM, Gholamin S, Eskandari A, Mohsenian
N, Ghorbanihaghjo A, Delazar A, Rashtchizadeh N,
Keshtkar-Jahromi M, Argani H. Red grape seed
extract improves lipid profiles and decreases
oxidized low-density lipoprotein in patients with
mild hyperlipidemia. J Med Food. 2013; 16(3):255-
8

36. Abedini S, Poorghasem B, Babaei H, Aliasgarzadeh
A, Poorabdollahi P. Effect of Supplementation with
Grape Seed Extract (Vitis vinifera) on Serum Lipid
Profiles in Patient with Type 2 Diabetes. Iranian
Journal of Endocrinology and Metabolism. 2013; 15
(1):59-66.

37.Gonzélez-Abuin N, Martinez-Micaelo N, Margalef
M, Blay M, Arola-Arnal A, Muguerza B, Ardévol A,
Pinent M. A grape seed extract increases active
glucagon-like peptide-1 levels after an oral glucose
load in rats. Food Funct. 2014; 5(9):2357-64.

38.Suh S, Jeong IK, Kim MY, Kim YS, Shin S, Kim
SS, Kim JH. Effects of resistance training and
aerobic exercise on insulin sensitivity in overweight
korean adolescents: a controlled randomized ftrial.
Diabetes Metab J. 2011; 35(4):418-26.

39. Mohammad A, Shahnaz T, Sorayya K. Effect of 8
weeks' supplementation grape seed extract on insulin
resistance in iranian adolescents with metabolic
syndrome: A randomized controlled trial. Diabetes
Metab Syndr. 2021; 15(1):197-203.

40. Meuffels FM, Isenmann E, Strube M, Lesch A,
Oberste M, Brinkmann C. Exercise Interventions
Combined With Dietary Supplements in Type 2
Diabetes Mellitus Patients-A Systematic Review of
Relevant Health Outcomes. Front Nutr. 2022;
9:817724.

41. Mohammadi H, Avandi S M, Jamshidi M, Gooya M.
Effect of eight weeks resistance training and ginger
supplementation on glycosylated hemoglobin index
in type 2 diabetes patients. koomesh. 2017;
19(4):e152933.

42.Miri M, Gholami F, Mokaberian M. Effect of
resistance training on general health, happiness and
its correlation with glycemic control in diabetic men
with  peripheral neuropathy. koomesh. 2021;
23(4):e153271.

dl/!(/jit:‘: - W

YA



http://dx.doi.org/10.18502/ijdl.v25i4.20239
https://ijdld.tums.ac.ir/article-1-6398-en.html
http://www.tcpdf.org

