o 3) sl al=e
\A_\”—\QB NEY 2l po ¥ oplous N7 09

i
u.;.]'.\.&}}é Jlas — .
B o

[ Downloaded from payavard.tums.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.17358132.1401.16.3.1.2 ]

g 4010 Joo b of i A 49 ((Shoglio—53190) (oS 5 (3 03 4l A il
V&5 ol 4 Mo (1) (T ) oS g lgiail il (39308 s s li

Florb by Fdieg p el TS paie Sezxe NS pe pdolis

oS> VEV/EN e S5
WSosbas 555 e aseie il 4 Caglie 5 ege (YL O LB L aS Coll el (gHlen SO ol ibae 5w ALAAVAAR} Wl 5 pd

win A gl ol a3 G 1 5 53 o sl SAClad pds s Ciand 4035 13 Y g5 alis gt Sler 15

el Y gl e O3 > (S5 kS 5 Ll BU 05 B 1S gl JaSo Lol pen oS 5 o e
(M=) JaSat oy 03 105 SV a5 ol ldbsls ooy soa ¥ g5 by e 03 YU adlls 3 s B
I ay IS gals p 8 Y0 Jltis @ azin A JoSlo 058 5 LaSlot o 0 05 S i s (N=1Y)J 28 5 (0=)Y) oS
G ed sl plasil arie 3 LY s wis A Sdew | oS S DS 3 JeSat a3 05,8 s S OB pae atis 53 35, T Dey
Sl iy o pmsle (g5 S (S5 Sk el (oS3l g A el JLES S Ol V)Y s L
O (5 S0 ed (e S dn 5 S el A L aslinad Ll gl i 5155 il L3l g s (S5 SkS
o 53 en t 5 LSD i (One Way ANOVA) (slaissail 51 s ol baasl iy LaSS 5 ags 1S3l

A etz P<v/v0 (g lskae 1 gians akin 5

o Comd UVOP=2/11) oS 058 5 (LY/0NP=2/201) JaSot 05 655 3 adtlle wtin A il Gb tlaadl {53 hesua
slmal el 5 50 gl pme ialS faman S LD Ol s pae JialS el () /08)P=2 YY) 28 6 S ol S (531, oils 13555 ¢ sk oSl
Sz GVAVP=/N)J S 658 4 Cond (NN P=2/001) JoSs 65,5 5 (108/Y )P /00)) LSt s 05 05,5
55 5 (L0/A0)P=t/+ A) JuSiot i a5 035 53 Larli cpl Sl ime SRl 5l Sl 58 (S5 cuiS gbeeals (o3 8 Email :

230 (L0 ADP=2 /N ) =S 05 S 4 o (LF/ADP=2/00Y) JoSas mo.azizi@razi.ac.ir

S5 kS il 0 A3 et lE Gay g ol 5 Cade U 1S Gls G pme ol ety S 5 o ed atin A 1g S e
213 Y s s e Olle o Lgndl
sl Dl a3 (63lsn Dl el ( S5 udS Wl 3 el d S el JeSle Y & Cobs t S slaesly

Olzl colile S (53 olils o555 psbe o dSTas (235 (S5 5w AE| bt S8 (5 mmtils )
Ol olzile S o3l ol&iils ¢ 3355 pshe oSS (35353085 505058 03,5 Jsleal ¥

Ol eoliile S (S psle ol (S5 0K ¢ s slasola 05,8 Sl T


https://dor.isc.ac/dor/20.1001.1.17358132.1401.16.3.1.2
https://payavard.tums.ac.ir/article-1-7294-en.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.17358132.1401.16.3.1.2 ]

-

ol 20158 D s e aaS Slas paly Ol e sl 3l sl S odlad
530l b3 sl (g ls QLaLS sleslizal (0) el a3 S )| 3 ax 553 50
Oleys g 2 a0l SALS 51, b s e i b 33 ls g 25 el i b
Al 55 o adils 5 OWlS 31 sy aS ol ol OLES 5 ol ol onlizasd ol
(DS 5 50 053 S 05 Lol e |y Sulis 5 20 550
O3 Pseudo cereal odléeas < Chenopodium quinoa | 4.8
(shnnsl gl ol 5 VSl 5T Kl o (sladl (VU sl sl s 3 5IS
Ao e 555l crls s (VA ol 055 1 5 b pgm 55 5l
(DY @3g,{lpL_a)')l,,aL;\ﬂ&lj.éﬁj)dw\u&uldu\,\iﬂsj'lé
Oy s dils 5535 ge ladd Sl i S 6y naS ke Dlallas b
b Glycemic oodS 2xlil Jli el GOl soa ) oS ol as S
35558 ERS L a3 See S5 50558 1S (V)3 55 o (sibssis
B U T Y [ A N g P S G- PRSP P P
Sy 2 4S Glandllan ;3 (YIS en sRUIZ (sl o sdhe (V) 51 V)S e
S bl 1525 (53l e (slaedte s 45 dnsls bl lisls ploil 525
Body Mass Index (BMI) o3 55 s amt 53 5 4 o o8l 315 6 2
Sla i se 555 glandlas (Y Y V)OI Sea sHemalatha (V)T s 5ol
5233510 el 5 JoSe b e aS il ekl 5 Lol fl?é‘;%:ﬂ)hﬁ)
05,5 53 b a8 il s s o alS 1)1 G pme o J S 05 S L a i
4«5 3,32 Cholecystokinin (CCK) oS siwdd 55 2l 551 L1 5
OOl L3 10 (3 55 o0 (S e &y i 3 Sl Loy pmaodan add 53 20
Ko s 5l 58 SIS 3 Sledas g il 5 35 e 2355 2l
Sk 2l 93 el gl sl 85 o gl e nd o S
GS sl gl oS dzals LB (Yo Y )0LKen s Amanat () 0)asb acils
(Ot 3353 Y 8 5l B e Sla e cp S mld Ul b G L
T s o (VDS g 81315 o 5 B e sl 3555 52
(Sl s b éls « American Diabetes Association (ADA)
Sladlas ezl s American College of Sports Medicine (ACSM)
PRy d.i«.aEuropean Association Studies Diabetes (EASD) L 5,1 ol
QQ&VT@”@@\SJ%%Q.J;\n;%imw;m;a;\pugu);

355 ¥=0 Jlam Al culis 4 Sl 53 G (6l s51sn Dl ed &S S e

o

40N

b aabs slse JS 5178 sd s olis 58 G Smla T g8l
(Sl et g ol Bl s Il 5l el ol s o o
(o (SLacy 3 5S35 0 SLaph I sl s Ll 5 oS gt Pon Slbrd
a3 553 033 s 334 (6 laws ol ST 5 (D) sl 3 sl OF i 0 9
Gk (V)3 5 oo Gl oIl oz a5 (g 50 5 B aSlsiadS ol B oLt
_> (IDF: International Diabetes Federation) o> Slg Ol sl Sl o f'-T
s g M )3 S 5 (L T 2VR) 5 05 loa £ 350 Y214 L
CRISRERCHIE PSRN ZRVA OF 10N AP FRPC IR g
e ol sl e 3 I S5 s 58 5L bl e LY 5
J> e 0335 g astia S (gelem s SIS U 5l o A 5 el e
S b 53 SIS e o sl 4 gl b ol onl 4l
Ol L e e sl A 5 G2l 331 el JSSLLs (slad ks O 57 il o
oSS Rl Gl et el ed G el 4 sl 3 0 LS
Joospde Sl 53 a5 g dal 5 0 5 o] sl gl 3l 0515 5 o 4y 08
e S A8 A8 A5 Ll 5 ol el i alS s eddabl SIS 4
ol S Ll 53 53 55 08 U onndlS oa Lol pam JISCETuls 55 4
)5 51 slad s ol

L Obles cpl il (S53 0t 2l Shlows 3 g sl rotlie 51 S
S 5SS S ol S bl ala ) gaata S35 gair SIS e
3l sl 20155 Oleys (6l 2ol glaay 7o oo Dot s 5005, S
Sl 5o (Gl iy . 5.5 g0 O S50k 1alS 40 a0
(5ol st Shoel 5 plandl ol s slad  (g30xte i o2 sl oS
CS 5ol e oo P bli e 5L plalgiin cula Ole s 5 25 6l
T S G 5 S5 kS T s e s ol i S
(O3l iy S58dS LUl Jeabsadae Oler s 6

S35 o 505 S S sl S LY 6 Sl ey Sl s
08USS ol se il G pas b 6 oS slineny a0 o 5 o
oo s Sl 3 S 5 (6 Ky Coatl s a5 Ll Ol 0l 3
Lo shas olaylSals a8 Clos 5l 2 A ol o o ulos sl 3155 o5l

u;_l.l\.é(..ij)JJ;:S‘J.?'-\6udb)>.;:ﬁa;@\@);jﬂ‘édglzalj\

VAE

VE-) 315 0 ¥ oplouis V7 093 o 3)5ly alxo


https://dor.isc.ac/dor/20.1001.1.17358132.1401.16.3.1.2
https://payavard.tums.ac.ir/article-1-7294-en.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.17358132.1401.16.3.1.2 ]

——

Ve 5 53l o 89l

O3l ram O3l b 5 o e SR B, ol (sealllas

Moo 0317 2505 710 ezl L Jlasitn aalas = bl 53 ot plov
S5l 5 ebol sl S e JLa YO0 i aals LY ¢ 5 by
100 (g lsbas e 5 ZAY o3Il /40 L1015 L(G.POWER3.1)
JaSat i o3 (S8 Vo3 S a3 5 A Sl ()bl & gal Ol o
o1y U wteS 51 5 omen S 51 g S s J 1S 5 JeSe
b ol ol s o (IR RAZLREC. 1399.006) o2 S 551
Sl i3 58 5055 03213 51 s 5 (IRCT20200804048306N1),
3o 03 S sl bsls Olsle ois o 2 b eliile 5 S
e (N3 g G 405555 o) A4S ool 3l e Sa 5 asls
3003 5 a8 ¥ g5 by Sl ol n 3405555 sUo Some i3
S 1y 355 Sl oot 03555 (o alS (sl o 5 3l eslinl L L
oslitleds (s )3V + VO oy (HDATLC) aly 3 5SS 1 518 o pelas (S o
4 Sl (3l odite 555 Cllad 55 S Sdee (6 lobeds oy sl
Shoskiztal 51455 55 axlllan 1 2 5 (slaslme JLT0-10 s 51528 (56l
SRS o e U 51D GRS Jesieds candlan I sk 5o o 5o
33 plie S e B3 B Sac o 45 S 5 Joked
olasbeandlae o Ol Loy 55 OAS (6 s s 3 e o sle 5L 0t 0l
O2s g J el s 6 sS (Solen 5 s e S 2
gt 3B 5 A osls b 5 a sy oale s Cldal la s sl s 4
el 45 s 31 Olisabl s 53 5031 4.5 S S 5 hass o bl sl
oslial a5 ol Glal ogom B o oSl ol 5 dile dal g 3L e s
.J;}.z@uwumn&\;wm\%}iu4sou)~,wug;fjp,:da
Slasiin gaal o (55 ST gabosls, £ alas gar BN
Oleste 5 JUadl Comad 5 a0l oo ¢ Jabanad 5 ¢ pun) 31 S 503
il 5 o 131, (1)) S 65 e (Y lgil gl (s 3
OLL s andlas gl ;s BMI 503005545 5 Sl 55 foaSS 5l g s LS 0305
S O3 goded sy ol 2aS L O less 055 (5 S o3Il aris (guanin
e Sl 538 CxLW(HEALTHSCALE) S5 6531 5 3l eslizal b
5B o S S ) B3l s o S S VY 055 6 el CoklB

CA:%.)L:»)lﬁ:@a,\.;‘}m&)‘j}ﬁj‘umﬂlbjﬂ&j&ceb%\%@j

EL b e 05 S A0 ) iy e 5 70— i L aska s
SAs L adds 100 Ll Blis (g5lsa el Dde 4 AS 0 4o 5 priomed
R Sy g 53 33l sl A3 (azia 3 ek Y20 ai3s Fr—00) Lo 2
s 0= Wﬁ)&»ﬂb&%ﬂﬁﬂﬁ%&Y—?&\».\ip‘w
.MJ([;_L}\(%)‘JQ&ZO'—/\'),QJJUJQM};AQJJQ(K)J'{QM
il e sliem g5len 1 el ael pan SBaS lass 3 (YN o5
LY g5 ol aMae Ols o 5o Sulis b bl e sla ot s (& ) i
Sl g (12 Oloss 5l il 5 (gl 48 il Lo 5 et
Lo g5 93 2 dode SIS AL e slie 5 (551ea Dby a3 Sl S S
SIS sseiasdliml o5 5550 20 5o b 5 s3lse 25 (V)als 2 s
gl 05 S Wl sy 5 ISl s 3 3 4 50 (GLUTA)
Cilo 3 s e o os g8 Julsl 5 b5l e lés 55,5 5(IRS-1)
O 3ol S 25 1 0 S S il TV S E) i g e o el 4 O
AN e ity b g

SBU Ohles ) 53 (3555 b bl &S sy o o 4 Il 0l L
Ol 02153 52353 el ol 31 e 53t (558’3 s ol 5.
2B e Js4) g 2UlSpde 4 015 o Jol o cnl o 5125 0
350 bis s s dam SIS 0 55 Tubs (olen L Olejan oS
J,a\},c (ool gl colas pe s L;il;— JM}‘)gW‘—@\j) J,a‘j.& (s
ol ale (V)5 S Ll Jbe Jolse s O 4 bgs o slacys gidoms) Jas
Slacs e S (g3l 3l (sl pliane gt Sl plonil 5 S o (23l 48 o L0
4l 5l il pbor 5 e s (5l A0S on (S5 Sl dhor S e
sos bl i b Ol l (6 lin 1 3l 05l el Calis g ke
el Ol g ey 38 (DU Bl Lailst 3 o el gy R (sl s gl

e 3 055 Lo 5 Ll 28 (S5 kS i) S ool
2557 526305 Dl Sl 51T g 53 olis oo 5l e se (Sla sl 53 o shlas
(Lo s S3158) oS 5 oy 430 6 oy taly bl gaadllan e
kS 5l 23l 0 3 sla et L 1S Gails JaSa Lol jan il 53

.w\:.)..';rb_g\\' C}.}Q,\{lﬁq)&;ﬂ;)l}j)suf_bj

WP OV

VE) 35 0 ¥ oplods V7 093 ol 39l alxo

YAD


https://dor.isc.ac/dor/20.1001.1.17358132.1401.16.3.1.2
https://payavard.tums.ac.ir/article-1-7294-en.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.17358132.1401.16.3.1.2 ]

——

234 5 (S e ke Voo bt G Juls Visual Analogue Scale (VAS)
0313 OLES (gl e s g 5Tl ol a5 Cillies S OF (slgsl 5 1w
L Lo jed ois S (g,l0&ede Jast (g5, (X b alasd OF 5 555 lules|
M((X»Cbujl;b%wgﬁMj\(ﬂgp)a)wuéjoj\x\
O3l ey L 5,80 IUIVAS L 55 135 05 0351 a5 1
Aot (6 S o3I K Ol g Jos sz slgril ol sl puiza 3L 3 il
(Y ) sl (g el s 5 525 (ol o glgzsl 5l

58 g4y oo @

YO jlie 4 atin A Dot LKooy S 5 Lot o jades S (sla g5 505
Vsl 5 s oo s0Le Ol s | sy gl 58 (54l 55570 S
23 S5 ) et e 5 O Sl a3l ge o Olej 0 i)V B
O30 Ol Rl 28 S5l S (g alls (YWD S B pze (lal Lol (gods
(FERAY i o sled) 515 514 Olaslor 31 5 e ol S ol 0SS Olas 3
23 S 513 s sasl Lty 5 shuates o SO Sladiy ) ok 546
WOl 4 5 L esls 55500 La s pasl 4 alS 5 shoas 1528 (sails oy (g0

A (6,8 el s g Jle 5 S s baails oS = 55 e il o))
ol s (M) 13/(kg) 035)d 30,3 5l eslizel L 55 BMI

55 LS (54 s @

(S iy Gods o B S5 3l S L3S yast L s Sy lataay
5550 T Jobs s iy sl ok eslized (WHOQOL-BREF) S5 S
el a8 3 55 e (g5 (gla 530 & S elidie sl s 8T 5 5l 5ol
el ot il o iy SetunsOLE 0 5 it Sitel oy 208 (gokasils )
) S sbes s sl il VP2 B Y51 a0 (G5 5k
Jlges.3 55 o0 dals Single Ttem Score (STS) a5 w2 To yas Jl s p2l-5 55 oo
Z&Mojfi)bﬁsd\y\li.Jlsd&lij)\b@mc@&é))‘qu)r}.)
(5,52 V) N5 0557 5 (55500 e (3 58T oo | (550 ) sl
Sy ledo Cute Oy groas el (Slao o el yiw  pl 53 Colodd Sk S
(T i (S50 getins0lid sl SV el 4y 5555 n

Ll sab i s @

A ol as L) (ganl i sy 51 Lgndl G ls bl g iomes

JA.L.» ealaial e (sz:.w a)L'r)é J'}MY )L@j..::l a)L.r)) Jl}.\ﬂ-\)dbﬂv

355 O63)a3 GSladd p)b 2| Joss

Js ok Ol o e Col pul e Sl 2l DS S Cew Sl wia s ST seslae Ol po3
LSS AYY Sl sy gt Jeos o3linal g
iJsl i # oSt pasds

(04 85l sknea) )1 S5 A sk O2S VL

B> 00—t G Y FRTRY g 3 3 axin W win s 55, T deas T e
S 53k P SIS

e e i e

LS S 5 5152

Sl SGS 4 sl lis

Sl op el

aids Y (o (Sl U 3l o s 1Sl 20 VB0 B /VE 0)eid Sl 355 Sy s ) mr 5 o azia 5 5, Y ooy

a5 53 IS o plad plol s (50 5005 B3 pol i ls 3 95 w3

plas o Do A ols i3 gl n o ga3T 4 JolS ) sboay (555 g 5

W23 8 3 S sl Lt s 5 4 35 55d s ok D sen S -

Al Gl 53 T e i A Uy S 5l st Bl 3 Lo
sl Ol 5 @

O 05y Joos 5 kS S Los Cdr G el gty st glan DL el

RIS SRR
) (ta it 531 58) S 5 0 o5 < JaSiot 0 a5 05,5 sl 53 505
0+ s ol S 5 oo el inls plonil ain A ooy wtin 3 T
5 seslie Sl el aids t—00 ‘(Wjﬁogf)gs;fﬁa;;
EFNWETERL JURKIRCHIAUC I (PPN IS FARMVCRTL N

6;&&&@&54{&1}:)2ml\g).xﬂ);}:idjzﬁojjf.m¢[>.d\)w

A7

VE-) 315 0 ¥ oplouis V7 093 o 3)5ly alxo


https://dor.isc.ac/dor/20.1001.1.17358132.1401.16.3.1.2
https://payavard.tums.ac.ir/article-1-7294-en.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.17358132.1401.16.3.1.2 ]

. 'i)‘

Ve 5 53l o 89l

O30l STl 3oyt il 20 V/60 6 4/VE 510) s
O Jdos 4o 5 S A e @
3 de Celu $A 5 a1 S Cele M) S0 45 0 52

s Jan 5 oliile S uls 58 e o8l T 53 Ol jlew 3 (e (slgs!

3355345 A a8 Ollag 4 L plonil s Vs BV oo oKislesl

Vo ol Jlo S s 5l kil el AV Y oj}uu:ﬁujrt,,;\
03 4m3 T (sl gl (60 5 pladl Sl g i 4 5 0 s e
O3 el (gl s O30 4 ged U a3y S 3 Qudas Ce BUI sbes
&l s FBS o A3 S e3lizu Fasting Blood Sugar (FBS) kil
o 8 S 3 S 0 OF Jow yy a5 5 ol S ilis S e

Sobl sy @

O el 3 8 sa 5 0 g3 sl w355 030 b s 2 812
O3l i glaosls 51l ool 031 a5 30 53 Ak 03 1 S 4, (K-S)
(One Way ANOVA) aal ;G sl 51 s 51 mae 5458 S W5 0 5030 o 5
3L S (LSD) o 0sa51 5l 0350 lsbine oy s 53 5 b e3lina
e PS030 GO ) 2 8l e A eslital e 5l e
g3 S ol aant 0 g0 3T 50 8 o 530 sm3l s 5 0051t o sl
P</v0 (s lsbian oo 3 Laosls Lok sy 525 g SPSS i 5ile 5

.J.i:J.f oslazul

Jols Sy o3 ) ol S o o8 | sas e slaes S &S
(Dumbbell Standing shoulder Press) 4l s 55 5 Joos gosbios] o
s 025 YL (Knee flection and Extension) gl - icxst 5 250
5L k> K S (Dumbbell Step-Ups) Jee2 ;fj < (Lateral raise)
Joos ool s s (Forearms) Joos b cows & 038 o= (Bicep curl)
SaS woslins! sl 5(Crunch) el 5 51,5 (Dumbbells Floor Press)
Voo Jols J3la sl oy e 4l a)s 5 (Hand stand push-ups) s
Sl 3 (5,8 5 pa e ol s VLS5 cdlas a5 Sl eslis &S >~
Ok (85l skaeas ST A Jlaa) s SSVY LA Cn ¥ 55 e sl
Jol s LOLSONY (2l bp jler axin Colg 5o 5 51,55V 0 o s 5 50 atin
i3 2 el Sl g 53 5051 28 8 ) g e a3
(V3 )TT)Et s o (S (s o5 g 5 s Sl ral 4235 Y ¢ 20 5l
SHlspinses @
o*os el 3l el V=Y Sley ST L G, Olas s e
3 de Yok 255 el o Ollew ol S 8 Jsa) eslis
st o el Slanela V=Y Bl (g3lam 0555 Olen (S 31 6 1S S
P e b el Jald oS (5lsm e aBE T (S35 s
J:b@ Y Cy’ ol oM Ol (Y8 rL>_=3\ «> 33 (Preferred walking speed)

a‘)aﬁg&ﬁ]:}ﬁ-w\)wﬂﬁ.&h:w@zjQm)o\)%ﬁ)ﬁ&hg

(o(3300)1 (831003 sla(,539 1P Josa

Jrs Jose JoSat ip 503 A
oAEV/V OAEA/TQ oY/\V£4/A0 (L) s
Voo/+AxE/47 Yov/avET/4. Voo/avEo/VE (cm) .3
(kg) 055
VY/FFEVV/AY VV/CAZV/Ye VV£4/:9q 03030 i
VIEVYY TA/ATEY/S A AEANY Sa3l
Y /e <v/ee Vs P.value
YAYA\ YATAR YAZAN Ol es Ao s
(kg/m*) BMI
YvEY/OY YAIVVEY/EY Y4/YVEY/AY O30
Ye/YYEYTY YA/YYEY/0Y YA/ VY0 RIS
Y LVARE <o/ve ) P.value
AR yAYa\s VAZAN Ol sl Ao 3

.(PS'/‘D)&)‘}@MC]G.«?LJ.L}QJJ‘&%QM&N%‘MWM}.&)‘}&MQ}E(%&)
A oslizl atan t 04031 5IBMI 5 055 Lasls

VE) 35 0 ¥ oplods V7 093 ol 39l alxo


https://dor.isc.ac/dor/20.1001.1.17358132.1401.16.3.1.2
https://payavard.tums.ac.ir/article-1-7294-en.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.17358132.1401.16.3.1.2 ]

BMI}JB&O)'}A&»'QJ&};.J,«W}JQlﬁ)’\b\.,\i:brbdl@/\ﬁ;#g\)
Y'\-\A.AUJ...)']J}].&f\kdlﬁ.w‘aﬁabjj“\' d}.’\?f)}l.ﬁ@))ﬂj]

A eslazsl Excel 2016 31 L ls 505 s Word

badl

L oSt s o3 1=V Y )5 SY 55 Y @;ggmm_mw;wwm

st e «(OAEV/IV) J 28 5 (OAEA/FR) JoSle (OY/NWVEVAT) s 1, SLe

933) OS5 § (5w [LgTB) FBS Oilynaes 3)lailGu) alyail g 0a3ils awsl@s :W Joss

CHJFL SN P.value 09031 e 0903 e Loy S Joreh
7Y/04 DARAES VOAEV/N VAY/YEA/ JoSet s o3
7V/08 xS VEV/OEA/Y Y$4/A%0/4 oS (mg/dl) FBS
7\ /08 Y Vio/oxv/Y VET/YEVY J s
J08/Y VAR \YEA/Q YUY+4/¢ oSt s a3
yatan! VARAE™ V/VEN VA/EEA/A Josa (vas) gl
AN /AN YY/Y£V/Y Y\/0£\/V JzS
VAAAA <o/ Vs WA EY/E V1/4Y/A oSt 1 a3
YARYAS? VoY VV/ARYY VE/NEE/Y JoSa (Vas) (s
YAV /Y0 \Y/0%Y/4 VY AEE/0 J RS
7.0/40 VARV AdE0/A ALEVY oSt s 3
YAVZX VRS AYEE/A vazxo/Y L},.S.a (vas) ;;'“J' S
7+/44 N VA/AZY/Y AvAEYY Jz8

el 03 o3lit] aten t O se30 ) (PS'/'O)&J:Q;'MCE.ASJJQJJ&A{W&IJ atlde azis ol Sl e Sl pme ool ()

6, by bty Jekows 0go3T 3l e 48 8 W3 O g0 31 g 5 0503
aza Al day (F=V ey P=2/08) FBS 2ol (bl ol o ad eslinal

yezans (P v /v0) il anils (g lalas C3Dstl oy S an el e

=

ojjfwd;'-\.,\,a«:é.a/\jl.,\x{FBSCE.AJKJL:AAS:bQLiJLSDQ}»ﬂ@tS
.(P=~/~~'\)w\¢z§\>§)l>t&u_é‘>)\:;'-lJJ:SUJ?L.J@(&&:SJJLEJ‘J
°ﬁJ§L'J'“‘<"+;§’$SJS d‘lJ"j O};FBS Claﬁwé)lél.wx_éy\}'}\ Lol

(P='/'/\)¢.--|.La 2T JJLS ejjfl{ng o};} (P=./YY‘>J_¢_<A

\Vvy
VYV
\iv
A%
AR
VoA

FBS
(mgy/dl)

*
\ee *

VoY

Vé4

Ve

\EAs

AR

JMQ+¢,.1]45¢)J§}JJA)>FBSUA}LJASJBQU.JMIZQ}U‘I@UJ
Golsban i3 aS S50 55 (P=/v o)l anils g sl 2als oS
S a5 S aS ks 0lai baesls ke (P> /0 0) i sdalie J 2S oy S 53
BISS  Doeed 03 plmil 35 (1S 5 s a3 S (S8l5 B e L OLej e
AL Sl Cled 6 S s 5 A5 5005 5 b s plea S gailb S
(Y Jsa)dzils g 5 LBFBS tals

sleesls 3llal FBS axli dzajjf&:.j Ol edd Gamslie S

00550 Loy

WOl

oSt i o3

s S

(PS~/~O)L;)13@MCJ¢WEJ}»J)4&@¢@J;:JAJ Al azin i 3l e ls gme ol ()

(P>0/00 (5)sGzs ébm)ag»')'\un.; 9 OQA')‘\LI\L!_,\ » FBS Ghnes olias @1 jlsged

AN

VE-) 315 0 ¥ oplouis V7 093 o 3)5ly alxo


https://dor.isc.ac/dor/20.1001.1.17358132.1401.16.3.1.2
https://payavard.tums.ac.ir/article-1-7294-en.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.17358132.1401.16.3.1.2 ]

|

Ve 5 53l o 89l

Sl (g m 5 Ll ol as S Ol i amlie S

bl o 03T 51 s 48 8 W5 0 5051 e 5 05051 i gLl
(F=V0/M P<e /v gl ol sl ol i eslinad b bSS
05,5 dw A o bl atia A 5l e (F=VVE P<e/v 0V )6 e s
LSD 0505151 ool s cpean (P +/0 0) Llantls (5 513bnn S|
055w dtlde tin A Sl it (g e 5 Lgndl sl Sle oS o1y OLES
IS 5,5 b JoSa os S ommen 5 U580 S JaSirk (oS 5 (a5
el bl Codlastl Lol L(P<e /0 v ) )ilanils (g lsbue oD
JoSot o5 5 ol 05,5 50 PtV o Gt Ll 5 (P=2 /80 )2l

.w\.ljbﬁjd&ej;l{

H

lezs

(vas)

T
'_

);,ﬁﬁjgw\yu‘«s;wuwto}ﬂj@uw

53 P=r/vo)ol il (olslas [ialS oS 5 oot oy 0l 05,5
Sl (P>e/v0) 0l sdaline J 28 05 8 55 (olslas ks oS 50
d5eS $4ils G pae Ll 5 &S 25,8 53 2l cpl oS 303 OLES Laesls
Sl LI5S Gails 45 a5 8 4 S (Lsls plasil 55 S 5 op e
s g e KA S Sl S s 5 s s 03 S O
oSt s 03 05 5 53 8 53 (6 e Sl Slabias (RS Sl e
o2l S0ke dgril s ls iles 5 J 28 05 8 o S JoSe 5
IRl JaSle 05 S o 4 JoSiot i 03 055 55 55 (e

(Y dsa) sl ails (g méw

H—

O 0550 S

L NSPYS e

JoSiot i o3 JoSe

J s

(PS'/'O)&)\}&MCE»ASJJ&\; Ol D Cand T Al e ais Colia 51y Jls e ol ()

(P>0/00 (5)lsbiczs e.\om)og,oﬁwx.; 9 og,o')TLﬁx._\._g 1 3B Ohes oljas P jlsged

B S Slols o 0T 51 e 48 WS OgasT s
S sls om}gak@wg)\jwo}ﬁﬂ@u s eslin
Gl oy S aw o st wis A Gl e S5 S el
s 0331 bl 5 wamen (FA Pov/o V)il ) sl
05 S o dtlle win A Gl de SW3 S jexls Sl LSD
e};l{J.&aj;}(l)<'/"\)df;gojj§l{J&+L5:.:5j§djd
O Solales Ol Lol il (g hlatas SNt (P=2/vv0)J 28
JA_{A ojjf L: L}A.,<A+L;.5J5 UJ”JA.? ojjf L;‘b) ;,,:4.:5 d,.a;—LI:

(P=+/8V) 1 3 s

Cobs e Ohlen (SK5 CudS s p Cuxr pmes
S by us w8 et Opasl lasn onl Y g
oSt o3 055 53 a3 SUS CkS et s hlae il
IS 05,8 53 Sulsbns (5131 &5 555050 (P/00)s JaSa s
O350 5 05031 i Sl a5 L L(P>0/00) S o daline
055 53 Sh3 CwiS Latls S 35 end Ol e Laesls
wils g tn RIP b @ JoSe 05 S 4 ol JaSek i el
(Y dsus) el

Q}e‘)im; 6@::\) )\ ‘.,Lu‘ 405/.,\;) C_',\:.d.,“s u.a;-u O S

VE) 35 0 ¥ oplods V7 093 ol 39l alxo

A4


https://dor.isc.ac/dor/20.1001.1.17358132.1401.16.3.1.2
https://payavard.tums.ac.ir/article-1-7294-en.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.17358132.1401.16.3.1.2 ]

e

O 050 ooy

WOl

JoSat o a3

45

(PS-/~O)5)13‘;'MCE.«&OUJ S e Cod 8 bt aan a1 Jls e sl ()

(P>0/00 (5)lsliczs ploww)g6)Tony 9 090110l )3 (:533) CMS OGS aliys W jlsgal

b3t Ol 53 FBS SHbATC BMI _2als Gl 5, YA b 3 eld
SFBS 2ol 5 (5555 b Jlaim| SlapenilSs dhax 5101352 00
il 4 A S s (LIS el 38 0L 0T 4 0 5 e
A5 o B s JUasl sk 0303 4 1y 55518 (305 e Ll 5 pe 5 3503
SLaE 53 558 gla 3L slas 2l 1L Sl LaLENlasl s 52 g5
Pl b e o (Rl SIS Las (g 4354 (GLUTA) oLl
el Sl 3 (GLUT4) 55,8 slasains JUs O joe o5 ella
5o SIS el e s sl Jos s s s oS il 0 Rl e S
038 SO 03 53 SOl ess remen das o 281 FBS
bl (YA)s dal 3 FBS el 3 5g Sl 5 O Do 035 2l 58l 5
(T ANOLSes 5 83l5ke sl 25l ol il b ol Goios s
VoANOLKan seslide 5 55 san (PN A0S 5 5l o 5 (F4)
gl 2 slie s pslle 5ln 5oy U s 0lse LS e
SUVG G o5 asls ol slagls 53 kil 055 a5 5 Ayl
Sls sme sl (gLl L 5148 oy s ol o il plil Yo kg/m?
i oS s sbae s pshle (S5l o5 el daoli S 0550 S g
O3 0Ll glls 0B s ol zal Jlm s 05 )Las 5 il O i o0 5
Lils LBl 50 (Ve e A)OLan 5 505 o paman (F0)3510 5 4 5 Sl
Cobs 4 Mas Ols o AL O S 5 glasia A (5lpa S b oS

(PO A ERR I

s
oo Lol pon 4l 3 (asliom (31 52) oS 5 (e o5 2iaA 30 o)
sbie 5 s il gotiasolis (FBS) il o ki Lastli |58 (sails
L aslie ;3 FBS mhas (2alS 55 oS 5 5505 el [ 5S JoSe 6 e
daosls 5 S0be 3l ol ol 4z 5 b pmoan (P<0/00)3 50 J 2505 S
G el 3 55 sedie 5 e 5y JeSe 0 S 5 FBS s 2alS
4238 4 Ol ol iy 2 g0 58 JaSot oS 5 oS 05,5 Lalie 5
Sobs S Olla 5 FBS o a8 Cslian ST ol 4 oS e
Aol (5 Fhas (Samat (oS 5 n a3 b JaSe nl S Sl s Y 5
(Y 8)0kdos 5 b 55 Lo a5 3l ol gl i ol oS il
RUIZ (V)Y W)l 5 s (TOTAV)O K en 5 (5 s o(Y0)
(YA)(Y+Y4)ol,en 5 De Oliveira Lopes 5 (Y)Y \WV)0LIKes
adn S U a0l ge b i g3 (YA 56 il 550 somod
HDALC Ol 5s o (g3l s (53150 5 55) oS 55 5 8 o S o
35 0L g5l gl sls el & ks 0L o il 4 e 5l
S 5 o plomil sy 5 858 31 Jie w0 dd (53l st Dy a5 S
Sol 5 L2 a2l Yo 5 by OL5 0553 J 28 5 0k oS 5 e
Slaadlas (YAV)OLK0n sRUIZ (pioman (YL 5 o LSL O A3 ZalS
23 Sl ds et 5o Sse goole G Ol e 158 b me U (65 1)

sl b (8| 5S b ez oS sls LS = sl plawil b i 4 Mae o) 3l

VE-) 315 0 ¥ oplouis V7 093 o 3)5ly alxo


https://dor.isc.ac/dor/20.1001.1.17358132.1401.16.3.1.2
https://payavard.tums.ac.ir/article-1-7294-en.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.17358132.1401.16.3.1.2 ]

. 'i)‘

Ve 5 53l o 89l

g el 2alS Ll ety o 51 l0e slasde s
CpeS A Gl 5 St 58U ol Ol (S ow ) 0 Dloas
oS L 1S el JoSa ol jon il 3 (e sl (5 3150) oS 5
Ol ol Gt 5l Jol s 350 ¥ 55 ol o Do o3l s (S55
03,5 Gy g 158 oS s S 53 on S5 kS asli oS sl
0203 ploil oS 5 2505158 JaSe b pan ol jan aS a5 S 0308 5 sy
(P72 0)eils 0 a5 g 4y S g3l g 3 (Sl3kmn il 3313 5
ol s P>/ 000 Jols (lslian (sams J 28 05 8 3 il
S (Fo)(Y )L Kes 5 Williamson Jiass, 51 Jol- Eb b G
o5 s Dl sl B S5 kS 1) o5 505 SRS 56
s b 48 PV V)0 s 5 e Gai imot (5 35 03031 3
538 s 2 6L Ol S5 CiS 21 s5len 65l S 5
e (YA)(Y V)OS 5Cai 5 (VY21 0) 01, sCugusi G
LysesS 53 m sbaesls (Sl 5l ool glaasl wax 5L 550005025
JoSa o585 ol JaSet (5 5 S 055 53 et ol 18
e 5 G135 B e oS 353 e Lol gn ol oal ol S5 2t
23 S5l ghecals, 5 (SX5 CoiS [atli s g Sel 5S4l
o5 JaSa il G e Sl pas 35800 ¥ g5 s Sas O ey
3 S5 S Gatld 55 (g R (935 3L oS 5 B35 plsl L
Olpeas Glamar Sl 35 o Jol (S5 51 Olle o) siazs L
5N 53 Ol 6 gt e 488 B3 e 2R S
Sl sl 5 (Sl Joe Slss 5 e saglos 31 ol Oless
53 e o e oS Wilosls 0L (s3daze slaanillas 3 0, O
st bl sl ol Bl Sl hla Y g 6 culs 43 Ol ey
bl bl Gl Sl 51U 5 50508 5 Sk Bl e Do 2505
RSO PRRCH JFCIE 3 N IV S WRCIN [P Erp P VeS
050 So bl 5 el 5 RSl el s E5us ol Js al
Lg e olam] Ol ais 5550 55 (555 adde 5l S ol SIS
3G o s g $5Ledld NI (sz\wf‘j b oS i &
3 8oskes Rl Lol Okl alS L A5, el b s kil =25

ool San 5533 55 il Bl 315 s il 3y e oSy

Gl 3 (Raslaem 5158) S 5 (oS iia A 50 s 2 et

55 Ll jastLs oS 5l 0L Lzdl Lanls 158 (sails JoSa Lol o
A JoSa a5 S 5158 JoSa S pmn sl en b (oS 5 T 05 S 53
2l JeSeos S5 JaSot 2355058 55 2 55 (P 0/00) il (ol
5o M slsada o 22 03,55 w0 e 5 el 2l ) S L Sl
D 8 Sose 53 B sredan (S 5 (S e bl GRIG imen 5 O
ool (Sloaily b lss ) o 5P/ )l sy J 55 058 3 ol
Gl slde slasde 5 ails SLblas (Y2 \WV)0l, s sRuiz a5l
DUl arad (V)3 50 st AS oo o0l 21 (5 2y (6 e ol 1528
Sl eddang Wlie 51 2ty 0Ll 53 wls ol 51 g0 bt Lastli & K S
5 M b o ) e (sdie slse 23l Jidsa |58 ol K> 0
23 G el 3l 5 gl a8 Ce LWL (S5 2500k s 2
@ Jos 535000 Ollew 0l 53 VL (g3 5l plam! 5 ol (S (s
e B 430l 5 1 sl sl LI ST slse 0355
oS smrtd 55 il L 3 S G | 25 S (630 3 316 S il 5
3 5 Ll alS 4 e 5 Ll O pmeodne aldsd 55 B LaS S50 58
3 ol g5 n sy ol ol s () )l o o 355 o (6 o
ﬂ&libﬁj)ju:)'ﬂdd}l,ujgu45(Y~Y\);;l)l§.@j Liao a3
335035 cons 215 Bl 0558 5o Lridl b Lo o (a0 g g 5 Ll i
s e Lol pan 5554 oy a4y 28555 OF 5305 51 gat
B L0l o Gl 018338 (slgnl s 53 azin | ooyl
sLarsen 5 (Y)Y \V)OLKan 5 (655w Linss @L:Jl{f,éb SR8
oo el 5 il sladsan s 5505 30« (FOTYV)OLISeA
U S (YOIV)On g Larsen gasdllas 55 55 geanl (L3 g 03 S
Sads s 5 odd So3 Glendl 5 oS 5 s reslie (la sl A5
Ldkews s el 4 s S ooy 1y I 8 JLalia Ol o 53 Ll Lo e
SO 5o 58 S35 50 S 25 0 S 058 s s 355 il 53l &S
Sty gl 4 4 5L (YOl a3l Sy 30 Comear ) slgnil
Wdt‘u}mwﬁéﬁiﬁ_W‘obuﬁéuwwuu@mum
ko U s (Sode 50k Ol st 1528 (58015 b oz 51 o 5 S Lol

03,55 53 LOT lgsl 5 azils JolS (6 e polaml cb pomn 31y sl

VE) 35 0 ¥ oplods V7 093 ol 39l alxo

190


https://dor.isc.ac/dor/20.1001.1.17358132.1401.16.3.1.2
https://payavard.tums.ac.ir/article-1-7294-en.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.17358132.1401.16.3.1.2 ]

Ul i b st 55 m colin 55 Callab ol sy |55 e
Vo5 ulin 2 5 S ke 3 Las g ol 50l ey G Ol
S sn 5 2slse O el s s banlie )3 a8 508 e as S L s
0345 3 e slgiiy s oemay il dal o Ollens Sl 6 a8
S5 JaSa b e 535 5 bt 3 Dl yad & (5 R o 5 oyl Do

B3SOl s s e Cala bl e Sy sl el L 5352 S

919,305 ¢ Sl
Slogos L3 god AL wr bl 5315l sLSa LS Sl oo )
orl o ol Sk el J gl il 2 ol gaalllan 355 o Sl 505
—S3A) (S 5 es i A S0 s L asbOLL S o ol i
Ll 5 JS OlaSt sl b b 1S €l Lo Lol o il 3 (2o slis
6315 o85S o gume Ll ol IS waie 53 (Y g5 b 4 Dlase O 3
2S5 (IRRAZLREC.1399.006) 33l as LV er s Jle s olile S

2l IRCT20200804048306N1) _JL LTS

S AL 5555 A g sl et 5 LV SOIS (o Sl i 4 by e
4t 3l ool st 5 3o (M) o GBI 053 2355 3 lase
St I s calst e b (6,8 ad Olles Sl izmas 5
Ll s 5 obe s Ls e 2 R0 Sl ramen 5 &l
CaS 5ol i alslie 31 sl 31 ol g S5 @ sl Glew e

3l 3 g OLES

Lol jom il 55 (o gliom tolinal) (oS 5 o 03 50 (goasOlis CLu

Ll 5 LAl 0 i 2l (6 s 5 (S5 kS (31 5 158 sl oS
258 el sS Gl G e Dlea il Y o 5 Calis 4N 0L o
JoSa ) G ez a8 ala 36 pl Lol el (g lsbine 56 a2t L o]
Salias e bl opl 5308 W3l 5 05 5 S 5 0o il ol
L2l Okl 550 3 olaie oS 5 3505 el el penay | 5S4l oS

Syh paeo s Y ijg,{li;qﬁ)ufﬁo\)@pvij%u&LLJW\

References

1. Nolan CJ, Damm P & Prentki M. Type 2 Diabetes across generations: From pathophysiology to prevention and
management. The Lancet 2011; 378(9786): 169-81.

2. Jiang Y, Tan S, Wang Z, Guo Z, Li Q & Wang J. Aerobic exercise training at maximal fat oxidation intensity
improves body composition, glycemic control, and physical capacity in older people with type 2 Diabetes. Journal of
Exercise Science and Fitness 2020; 18(1): 7-13.

3. Mohammadi SM, Rashidi M & Afkhami Ardakani M. Risk factors for type 2 Diabetes. Journal of Shahid Sadoughi
University of Medical Sciences 2011; 19(2): 266-80[Article in Persian].

4. Masror Rodsari D, Ashrafi Z, Parsayekta Z & Haghani H. Evaluation of quality of life among Diabetic patients (type
ID) referring to Tehran Imam Khomeini hospital in the summer of 2012. Journal of Knowledge and Health in Basic
Medical Sciences 2015; 10(1): 58-63[Article in Persian].

5. Fathi M, Rahmani M, Rahmati M & Valipour V. The effect of resistance activity on Diabetes indicators in women
with type 2 Diabetes. Qom University of Medical Sciences Journal 2018; 12(7): 41-50[Article in Persian].

6. Shokoohi R. The effect of combined exercise and a special herbal medicine on fasting blood sugar, antioxidant
capacity, HbAlc and lipid profile of women with type 2 Diabetes in Shahrekord University [Thesis in Persian].
Shahrekord: Shahrekord University; 2014.

7. Abderrahim F, Huanatico E, Segura R, Arribas S, Gonzalez MC & Condezo Hoyos L. Physical features, phenolic
compounds, betalains and total antioxidant capacity of coloured quinoa seeds (Chenopodium quinoa Willd.) from
Peruvian Altiplano. Food Chemistry 2015; 183(1): 83-90.

8. Gomez Caravaca AM, lafelice G, Verardo V, Marconi E & Caboni MF. Influence of pearling process on phenolic and
saponin content in quinoa (Chenopodium quinoa Willd). Food Chemistry 2014; 157(1): 174-8.

\qy VE-) 315 0 ¥ oplouis V7 093 o 3)5ly alxo


https://dor.isc.ac/dor/20.1001.1.17358132.1401.16.3.1.2
https://payavard.tums.ac.ir/article-1-7294-en.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.17358132.1401.16.3.1.2 ]

R

Ve 5 53l o 89l

9. Alvarez-Jubete L, Arendt EK & Gallagher E. Nutritive value of pseudocereals and their increasing use as functional
gluten-free ingredients. Trends in Food Science and Technology 2010; 21(2): 106-13.

10. Tang Y, Li X, Zhang B, Chen PX, Liu R & Tsao R. Characterisation of phenolics, betanins and antioxidant activities
in seeds of three Chenopodium quinoa Willd. genotypes. Food Chemistry 2015; 166(1): 380-8.

11. Aziz A, Akram NA & Ashraf M. Influence of natural and synthetic vitamin C (ascorbic acid) on primary and
secondary metabolites and associated metabolism in quinoa (Chenopodium quinoa Willd.) plants under water deficit
regimes. Plant Physiology and Biochemistry 2018; 123(1): 192-203.

12. Vilcacundo R & Hernandez Ledesma B. Nutritional and biological value of quinoa (Chenopodium quinoa Willd.).
Current Opinion in Food Science 2017; 14(1): 1-6.

13. Ruiz MSA, Espinosa MDB, Santamaria CG, Fernandez CJC, Garcia MA, Mendez FS, et al. Effect of quinua
(Chenopodium quinoa) consumption as a coadjuvant in nutritional intervention in prediabetic subjects. Nutrition
Hospitalaria 2017; 34(5): 1163-9.

14. Hemalatha P, Bomzan DP, Rao BVS & Sreerama YN. Distribution of phenolic antioxidants in whole and milled
fractions of quinoa and their inhibitory effects on a-amylase and a-glucosidase activities. Food Chemistry 2016; 199(1):
330-8.

15. Gordon LA, Morrison EY, Mc Growder DA, Young R, Terry Pena Fraser Y, Martorell Zamoraet E, et al. Effect of
exercise therapy on lipid profile and oxidative stress indicators in patients with type 2 Diabetes. BMC Complementary
and Alternative Medicine 2008; 8(21): 1-10.

16. Amanat S, Sinaei E, Panji M, Mohammadpor Hodki R, Bagheri Hosseinabadi Z, Asadimehr H, et al. A randomized
controlled trial on the effects of 12 weeks of aerobic, resistance, and combined exercises training on the serum levels of
nesfatin-1, irisin-1 and Homa-IR. Frontiers in Physiology 2020; 11(1): 562895.

17. Zarei M. The effect of three aerobic-resistance training programs with different intensities on some indicators related
to Diabetes in men with type 2 Diabetes Hakim Sabzevari University [Thesis in Persian]. Sabzevar: Hakim Sabzevari
University; 2016.

18. Abd El Kader SM. Aerobic versus resistance exercise training in modulation of insulin resistance, adipocytokines
and inflammatory cytokine levels in obese type 2 Diabetic patients. Journal of Advanced Research 2011; 2(2): 179-83.

19. Labrunee M, Antoine D, Verges B, Robin 1, Casillas JM & Gremeaux V. Effects of a home-based rehabilitation
program in obese type 2 diabetics. Annals of Physical and Rehabilitation Medicine 2012; 55(6): 415-29.

20. Flint A, Raben A, Blundell JE & Astrup A. Reproducibility, power and validity of visual analogue scales in
assessment of appetite sensations in single test meal studies. International Journal of Obesity 2000; 24(1): 38-48.

21. Shahab Jahanlou AR & Alishan Karami N. WHO quality of life-BREF 26 questionnaire: Reliability and validity of
the Persian version and compare it with Iranian diabetics quality of life questionnaire in diabetic patients. Primary Care
Diabetes 2011; 5(2): 103-7.

22. De Carvalho FG, Ovidio PP, Padovan GJ, Jordao Junior AA, Marchini JS & Navarro AM. Metabolic parameters of
postmenopausal women after quinoa or corn flakes intake--a prospective and double-blind study. International Journal
of Food Sciences and Nutrition 2014; 65(3): 380-5.

23. Yousefipoor P, Tadibi V, Behpoor N, Parnow A, Delbari E & Rashidi S. The effect of 8-week aerobic and concurrent
(aerobic-resistance) exercise training on serum il-6 levels and insulin resistance in type 2 diabetic patients. Journal of
Shahid Sadoughi University of Medical Sciences 2013; 21(5): 619-31[Article in Persian].

24. Caron N, Peyrot N, Caderby T, Verkindt C & Dalleau G. Effect of type 2 Diabetes on energy cost and preferred
speed of walking. European Journal of Applied Physiology 2018; 118(11): 2331-8.

25. Tofighi A & Samadian Z. Comparison of 12 weeks aerobic with resistance exercise training on serum levels of
resistin and glycemic indices in obese postmenopausal women with type 2 Diabetes (comparison of two exercise
protocols). Jundishapur Scientific Medical Journal 2013; 12(6): 665-76[ Article in Persian].

VE) 35 0 ¥ oplods V7 093 ol 39l alxo 19y


https://dor.isc.ac/dor/20.1001.1.17358132.1401.16.3.1.2
https://payavard.tums.ac.ir/article-1-7294-en.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.17358132.1401.16.3.1.2 ]

R

26. Nasiri S, Banitalebi E & Faramarzi M. Effects of eight weeks of personalized alternate sprint and combined exercise
(strength and aerobic) training on blood level of glycated hemoglobin (hbalc) and insulin resistance in women with type
2 Diabetes. Journal of Community Health 2017; 11(1): 1-9[Article in Persian].

27. Rafii F, Masroor D, Haghani H & Azimi H. The effect of 8 weeks tai chi exercise on the fasting blood glucose of
people with type 2 Diabetes. Complementary Medicine Journal 2017; 7(2): 1874-86[Article in Persian].

28. De Oliveira Lopes C, De Fatima Piccolo Barcelos M, Nayara De Goes Vieira C, Cesar De Abreu W, Batista Ferreira
E, Correa Pereira R, et al. Effects of sprouted and fermented quinoa (Chenopodium quinoa) on glycemic index of diet
and biochemical parameters of blood of Wistar rats fed high carbohydrate diet. Journal of Food Science and Technology
2019; 56(1): 40-8.

29. Zafari A, Kazemzadeh Y, Haidari Moghadam R, Moayeri A, Mortazavi Tabatabace SAR & Ashrafi Hafez A.
Physical activity and concentration of serum glycosylated hemoglobin. Journal of Ilam University of Medical Sciences
2013; 21(3): 125-34[Article in Persian].

30. Alizadeh Z, Kordi R, Hossein Zadeh Attar MJ & Mansournia MA. The effects of continuous and intermittent acrobic
exercise on lipid profile and fasting blood sugar in women with a body mass index more than 25 kg/m2: A randomized
controlled trial. Tehran University Medical Journal 2011; 69(4): 253-9[Article in Persian].

31. Sardar MA, Gaeini A & Ramezani J. The effect of 8-weeks of regular physical activity on blood glucose, body mass
index, maximal oxygen uptake (Vo2max) and risk factors cardiovascular diseases in patients with type of 1 Diabetes
mellitus. Iranian Journal of Endocrinology and Metabolism 2008; 10(2): 91-7[Article in Persian].

32. Liao J, Huang J, Wang S, Xiang M, Wang D, Deng H, et al. Effects of exercise and diet intervention on appetite-
regulating hormones associated with miRNAs in obese children. Eating and Weight Disorders-Studies on Anorexia,
Bulimia and Obesity 2021; 26(2): 457-65.

33. Soori R, Mahmoudi F, Ramezankhani A & Ranjbar K. Effect of twelve weeks endurance training on appetite
regulating hormones and cortisol in obese men. Research in Medicine 2017; 41(1): 37-44[Article in Persian].

34, Larsen PS, Donges CE, Guelfi KJ, Smith GC, Adams DR & Duffield R. Effects of aerobic, strength or combined
exercise on perceived appetite and appetite-related hormones in inactive middle-aged men. International Journal of
Sport Nutrition and Exercise Metabolism 2017; 27(5): 389-98.

35. Williamson DA, Rejeski J, Lang W, Van Dorsten B, Fabricatore AN & Toledo K. Impact of a weight management
program on health-related quality of life in overweight adults with type 2 Diabetes. Archives of Internal Medicine 2009;
169(2): 163-71.

36. Moini V, Ramezani-Badr F, Avazeh A, Jalalzadeh M, Hakami M & Akhlaghi M. The combined effect of aerobic and anaerobic
exercises on the quality of life in hemodialysis patients. Journal of Advances in Medical and Biomedical Research 2014;
22(92): 55-65[ Article in Persian].

37. Cugusi L, Cadeddu C, Nocco S, Orru F, Bandino S, Deidda M, et al. Effects of an aquatic-based exercise program to
improve cardiometabolic profile, quality of life, and physical activity levels in men with type 2 Diabetes mellitus. (PM
& R) The Journal of Injury, Function and Rehabilitation 2015; 7(2): 141-8.

38. Cai H, Li G, Zhang P, Xu D & Chen L. Effect of exercise on the quality of life in type 2 Diabetes mellitus: A
systematic review. Quality of Life Research 2017; 26(3): 515-30.

39. Shavandi N, Shahrjerdi S, Sheikh Hoseini R & Ghorbani A. The effect of strengthening exercises on metabolic
factors, quality of life and mental health in women with type 2 Diabetes. Iranian Journal of Endocrinology and
Metabolism 2010; 12(3): 222-30[Article in Persian].

\q¢ VE-) 315 0 ¥ oplouis V7 093 o 3)5ly alxo


https://dor.isc.ac/dor/20.1001.1.17358132.1401.16.3.1.2
https://payavard.tums.ac.ir/article-1-7294-en.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-24 ]

[ DOR: 20.1001.1.17358132.1401.16.3.1.2 ]

——|

Journal of Payavard Salamat

Vol. 16, No. 3, Aug 2022

The Effect of 8 Weeks Combined Training (Aerobic-Resistance) at
Home with Quinoa Seed Supplementation on FBS, Appetite and

Quality of Life in Women with Type 2 Diabetes

Nillofar Moradi' (M.S.), Mohammad Azizi>* (Ph.D.), Elham Niromand?® (M.D.),

Worya Tahmasebi? (Ph.D.)

1 Master of Sciences Student in Physiology and Sports Nutrition, Faculty of Sport Sciences, Razi University, Kermanshah, Iran
2 Assistant Professor, Department of Exercise Physiology, Faculty of Sport Science, Razi University, Kermanshah, Iran
3 Associate Professor, Depaterment of Internal Medicine, School of Medicine, Kermanshah University of Medical Sciences, Kermanshah, Iran

Abstract

Received: 27 Jun. 2022
Accepted: 12 Sep. 2022

* Corresponding Author:
Azizi M
Email:

mo.azizi@razi.ac.ir

Background and Aim: Diabetes is a multifactorial disease characterized by chronic high blood
sugar and insulin resistance. In general, the global increase in the incidence of type 2 diabetes is
caused by poor nutrition and inactivity. Therefore, the aim of this study was to evaluate the effect
of 8 weeks of combined exercise with quinoa supplementation on fasting blood sugar, appetite and
quality of life in women with type 2 diabetes.

Materials and Methods: In this study, 36 women with type 2 diabetes were divided into 3 groups:
exercise+supplement (n=12), supplement (n=12) and control (n=12). The exercise+supplement
and supplement group consumed 25 grams of cooked quinoa seeds for 3 days a week. The
exercise+supplement group also did combined exercise for 8§ weeks, 3 times a week. Exercise
was performed with an intensity of 10-12 pressure perception. The Persian version of the quality-
of-life questionnaire was used to measure the quality-of-life index and the appetite questionnaire
was used to assess appetite. Blood samples were taken 48 hours before and after the interventions,
measurements and questionnaires were completed. One Way ANOVA, LSD post hoc and paired t
were used at the significance level of P<0.05.

Results: According to the results of 8 weeks of intervention in the exercise+supplement group
(P=0.001)(2.59%) and the supplement group (P=0.04)(1.54%) compared to the control group
(P=0.32)(1.54%) caused a significant reduction in Fasted blood sugar. There was also a significant
decrease in appetite index in the exercise+supplement group (P<0.001)(54.20%) and the
supplement group (P=0.001)(60.31%) as compared to the control group (P=0.11)(7.91%). Quality
of life data also showed a significant increase in this index in the exercise+supplement group
(P=0.008)(5.95%) and supplement group (P=0.002)(3.80%) as compared to the control group
(P=0.10)(0.99%).

Conclusion: Eight weeks of combined exercise with consumption of quinoa seeds has a positive
and improving effect on fasting blood sugar index, quality of life and appetite in patients with type
2 diabetes.

Keywords: Type 2 Diabetes, Quinoa Seed Supplement, Exercise at Home, Quality of Life,
Aerobic Training, Resistance Training
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