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® Later Overt nephropathy
* Glycosuria

Cogo & eglie 5 (gilgr cpyed b odwglie ) S
0dd ()5 (6,500 adlles > pired sl 5 yike Al
U bwgie Gud (S opped dilisee o o &S
9 b (Boye ol iyl laatll sene e
pol B > oMbl o3 b (WSon oS (inen
B oglihd slagasls 5 odgudl 4 Ceglie dwuilys
85 Jb 5y9m s CleMbl iy le nd IS 1y Bgye
5 lowdly (yg3 A joSmy 2 (ohhyg slaculld 3t 5L
@ jee D) o2y hmd gy etres 5 (g
olyor (oS5 Ol yed ohigds (S clacdld Gl zasy
byadls ol o) Lop ol dler 5l 5)ls-lis la oSt
A yp pSl imgy 5l Gan 1 (V) s poleo
gesl 2 o oS Span booler (S5 Slype
9 &9 Cobd & Mo (3y0 ) AL jeSiumy (g b S5

il o

SLRTIY
o9 sl e ol b S g )yl i
Ol Jolis pole G (g5l anale 392 09)5 ¥ L (905
bl g lad b )0 99 g9 ol & Mie Jlo YO -
baoles culylol als™ jo lealyd pMel g cubd 800 4 dxslyo
ae g LoolSileyy daalore (glpws 9 (5250 5 balis Lo
~CS 8 bl Sl s Bl p5Y Slye Ml (S
aelllas 4 39,5 (glolne il oo 4y Pl Jhmgdy ) oS
@) 9 £ ubd a4 Ml gy 5 3)l9e Jols imghs
p5 o WWF 5l 5VL il SIS )L 9o 5yt ale oS
(29 Sy Jlascos Gdod (loj ) izmen 9 il o> »
Sdglie g e Sl ((Fgpe (8 (lacs)lon (il
Slidy Golew 4 Ml pas ((objys cllad 0aiS 35
oo i (b )3 (g whaie cullad able (bl (s
b g ulbgls S 3 gl s pas g 42338
igled oS5 1y 559 alleb g (elyr (Solel ol
b oas)S 8 Al 590 Sbpy bwg omlbgh uomes
Al 3y0e Slipe 3 eS80 jelate 4 sl cwodle Cons
g9 b 4 Mo S8l &Sl & dag b (Bib 105 )8
jpme s (8 lagilen VLGS 5y 9
Sly Slaped > ES55 Caa Bgpe 9 A paasie Sij

! Physical Activity Readiness Questionnaire

VAR Sl ) osled Y 090 /0 puzr (S 3y pole olSiS1s aloro

Yar


http://journal.jmu.ac.ir/article-1-330-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-15 ]

Rl 0550 53 (B9 e B lsbs Slayasls (5 1 SS90 plS ST s /OIS 5 53,15

(VYY) dd dbro g5 Jaeyd 5l oolitwl b ai 55K g
lowdl 4 jsSans= 1352 + 0.0167 x pb g ls
(mmol) + 0.0285 X )jsu s (9/l) + 0.0054 X ¢
L yalS (Mmol) + 0.00318 x <y ,Sgilen — 0.03 %
HDL-C (mmol)

51 oslazwl b (Clauss) (solasil (yogy b Lowdly (500 pud
O (Ole! (o) bl buge €858 (o5 a8
B9y b Lol pU Jo S (prizmen A5 (5 Sojlul ladiges
aeis coS jl edlizul b (¢ i0y )1 (CHOD-PAP) 5l
D combus b (ol o) ool ool €558 oS
Sy yedS 55 45 (S0 Wiz g 13 5 e
5 oslisl b (50 IS (GPO-PAP) 5l (o9, b LoDl
b (ol o) seil ool €Sy (o et cuS
Wb (65 030] diges po gt wd j3 )5 e B Cumlues
Jsbo oxijled ol jl oslizul b 5 <o Sgilen (yriozen
S eodly mje8 g Jloy sl gz (6550510 CBC
4235 o3l Shgg ol (g0

O JolS g jpite o Ggldl (390 jblee (e S
st Pxe Sope 3 g dibsy ully Jibs I el
Soe i seil Ol gl e s gl ool
oy (P<140) 720 Glueb! maw ;> asdl .05 a3l
Jodswl b g (2955 09y> Sl (owypr pionen LA
Lodls (gylel Jolos 5 425 (gl b plodl dtenson T 50
oslaiwl YO asws IBM SPSS Statistics 158l s 1 5
A5

=W

59 3 Lodls a8 3> L5 G paenwl- 39 S g0dgS y905]
2 Ui gof ogel itmed g (P>+/+0) 115,08 0 anbs
(P>+/+0) cusl 13y b il )l Ken &S

by 425989 (612 (29,5 o Oy e syel s
(P= 1% ) 2l L Wog,S cps |y gyl ire OS]
9 O Sog)S o & 3b (Ui Sy (i (g0l
5 (P=10) U5 5 JaS iy (P=1TY) Uy
S dg3g o me MBI (P=4/e¥e) JuS g JoSe
J“B dl.mobb O I) d)bu-:-‘" u.Jb‘S d&;..,\._ab t “)70)'1 JRRC IV
JoSom (o3 (P=+/2Y0) JoSo (slaog)S )3 oy yod jl dms g
5T () Jhgad) ol s (P=+/++Y) (ppes g (P<:/++))
L;)Lo.w}'t C}]a.w 2 d)bg_s"*’“" ualsu ¢4.9).lo 9.) U’“)L)b

iy 4 Grpesandr pp (V) w38 (2lb g gy ol
b (gtoglie (ype3 B> ¥O (3,8 )5 adds 01+ Jolid
Sl Sloyad dids Yo alidy SIS0 S TSV il
Gdo &S Dy Al B Ly ZF-Ve Cad b (o)
@ Gdo cpl g 39 B> Ve oS g9 ) (jlga Sl e
Okl b g ol Lwlial adds Yo 4 olin din )0 o
005 e b ol 5 ool aly Wle BL cub asdllas
@ atin W Ol 3 J)S 095 (hlew b asils oy
Joli inglis pe sl 295 wlisy (e (slelle
ez ] 5550 5 45 ol VL 55 (e ooy S
93k sl e ) et o b QARSI IS L o
b S350l boame aian ¥ 5l s g ald o g 95L cudy
lngage] 0505 Gl b a3 4,5 a5 Sy 30
Sl e 0 a0 Jold (gilga Sl pes 20,5 bld 5
CS bl P Oope @ g Mop oS JeSe 9 ()9
P\ 35 slon 2 Bpae ke 5 1 ds | S gl 415
(10) 29 dion VY o & gy 40
Wl oberbsn  slapite  (gpSellul slited;

s ye 93 (b )3 9 Ll ©jgoy el W51y (665095
W5l G sl YA g aly o0 1 iy ccl FA im
JiB 59y 99 b 0 atslss a ogesl 51 b plol (05 i
w9ik dg jl s el b clld ma (6xSg
A5 ABS B g Vo Al Candy ) ool
EDTA "slisil 0 83l (ggixe cladly) 3 S5 (clodigas
20 488 VO Cde 4y ddBd 0 Hed YO+ b w9 (5)9laen
o gl (lowodly CELE 1505 55 o o Sl a2 ¥
CSyb jl pegaste slacaS Sl el Lo 1Y b,

A5 s pSejlal (Mercodia AB, Uppsala, Sweden )
Ky ey 5l eolatwl b Sl Slewdl clale yuscen
e S8 b S it U (e S515) (g - i
P e eV ord ol ) Comslun 05 (5ol ges]
CpSoill sl g LMY Slpds oy g 290 yid (wd
Silwgedr Jao Sbj)l (adls )l dawsl 4 Cuoglis

115) 35 oolizul 35 Jsess b (HMA-IR)
o335y o) LoDy cilgud] =gl b oglio sl
YYD+ (sl Jgm (o) a3l 55585 (12

'Cyvex Nutrition Company
? Ethylen Edi Amin Tetra Acetic Acid

VY29 Ll N ojladds Y 0,9 /i juzr (Ko jy pole olKisls aloxo

Yaa


http://journal.jmu.ac.ir/article-1-330-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-15 ]

() (o [ 55 (sleo) LoDl (33950 yind

(MPs) Lewdl, as, 56500,

Rl 0550 53 (B9 e B lsbs Slayasls (5 1 SS90 plS ST s /OIS 5 53,15

25 + -

=]
r

—
L

,_.

[=]
L

Gl " il (sloog)S ) lawdly 4yjeSsy obaw Y Hl3ged
e og)S )3 s g 8 claodls o s gxe VS
Qi s (JpS 0g)S b pyed 098 Jodme NS il
NS lis # S 09,5 b JaSo (505 09,5 o stme EM3]

(P<e10) JyS 09,5 b JoSa 095 o ie

Do) b2 Wl
400 %
350 -
300 -
250 -
200 -

150 -

| =S [ e S el

[*h [, (=5,

Wl " iliee sloog,S 53 Lewdly ok pmd ok WY 13903
M iagh slog)S 5 dm g B sleodls o Iy e MBI
d%ld;hwﬁm*‘J)—‘A§°9)‘§de09)f)bwdm‘¢w

(P<e120) (JiS 09,8 b oo 305 09,5 o ina

b (P=o/eeh ) ol Lt (ogeil (sloog)S e (g eed
O &S b pade Jgpiie i oefl ) edlinl
S b JoSam gy o(P=0/¥) JpuS L yes sloog,S
t o90jl cpiomen )5 3gmg (o)l dme wolis (P=4/+\F)
2 s 3l dm g S8 shodly G 5y (il iy
Oed g (P=ofoe¥) Guyed (P=+/00) JoSo sl S
(¥ Joge) 3l s |y (P< +/++1) JuSio

Oyl lie lp (295 Om Sl oyp @
S b gxe M| (P=+/43F) og)S oS db ol
ooy, (oS 3l Lt Sgydis: el (905l b 3
JoSmnyed b JpS P<ee)) gppes b S
oy Ooed D) g b dxe M| (P</.+))
slog)S 5> dguil ol &S oy (LS (g5 9> Dl s
—0npe 09)5 9 (P=o/e o)) (nped 09,5 (P=4/1Y) oo
(N Jgia) 3,0 3929 )3 e il (P<2/2 1) JoSa

S ol olis b 9> uilly 5T sesl p @l
Josine ME] (P=+/+ 1) aog)S ym SIS pslie (sl
sloog)S oy o5 o LS Ggpdigr e geil ) 352
9 (P=e/o08) cuyes b S8 o(P=4/0VY) JoSo b Jyus
sdalie ()3 dne Cglis (P=1/+2V) JoSompyed b JyuS
polie &S 0y (Ui (29,5 (19> ClyS (owyp e A
oS 095 (P<ele)) JoSe ooy > S5
Mime (il (P<e/ V) JoSam (pya 095 9 (P<2/:41)
D)l 3929 3 gne Gl Bl (P=+/+ 7)) S 09,8 )3

2l (sl & 0l> LIS (89S Sl (o)
Mo gxe BME] (P=+/++¥) laog,S po pdous] 4 Cuogldo
o &S o G Sgbie il o)l @l )b s
Oues b JpS (P=/VY) oS b ST (slaeg S
glis (P<e/eN) JoSomnpes b S8 9 (P=2/0V)
GBS 09 Sl (oyp GEed ) 392y ()l g
JoSo ooy S 1 pomil 4 Cuoglio polie &S ol L
JoSemnyed 09)5 9 (P<t/e0)) nyed 09)S (P<2/0Y)
(P=e/e¥) S 09)5 3 Ll jbsine a5 (P<-/-4Y)
(N Jgs2) 3,03 3929 sl ine il

VY29 Ll N ojladds Y 0,9 /i juzr (Ko jy pole olKisls aloxo

yas


http://journal.jmu.ac.ir/article-1-330-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-15 ]

Rl 0550 53 (B9 e B lsbs Slayasls (5 1 SS90 plS ST s /OIS 5 53,15

aalllas slaog )3 )3 o0d (6,5 o)l slaasls lowdly clale 1ol ) Jodo

PISON RS 9 a9elom o9jloie oy ,S o
P (P) Olbe £ e Bl ol OsSke E jline Bl 2l
o/ \# [--5* YAY £ 4/4 NERVA Jys 2 S e) S48
oo wa/s £y /5 \salyY £y JoSo (i o
e X \E/AE Y WY Y S F el
[ooo¥ WYIY £ A VENY £ /5 S 5 oyl
JoSeo
JVEH % VWE £ V/§ W/A £ YV Jrs CaisgSee) el
o[- NY* A=A TAs WA £ v/E JoSo (o 3
ey ¥ \¥/8 £ V¥ \WIA £ Yo =S 5 oy
e ¥ VE/o + V/A \VIE £ XY tS P o
Joso
Jevit pE AYY £/ v/oY £\ /Y Jys gl 4y Cuoglis
fee ¥ N2 =AY\ VAREAYAN JoSs
e ¥ YRR vis £1V/4 S 5 O ped
e ¥ ¥/ov £ V/¥A YIY £ V/¥A F S 5 opyed
Joso

.(P<'/'a) slllao le.mb5)§ u’o)'lum 9 U?A)TW 2 )I.) ‘_54:.,0 AW wliis # cadlao dhbba)f O )lb@.am AW aslis #

2 0Rl) o glewdly GRSl ilen (pe m
Oigrd 9 linl slaygSlE cunl (See (s
S ond ol 5> AnjsSny b bl > (V) wuly ials
kol lroriS i CoSglen 5 lewdl abjeSis
Oigmd g 9 NSy (i g 0 wujsSuny
3l Lol @Sy 3 S5 slosasls it
I om adlae o 53 ol iagh Gl L guen (1)
wjguny G wllo (Uj 5d (ila cnped atin AT
65 adllas > (imen (VO) 45 saalie (b g lawdly
S A5 S Gigmd (R Gler (nyed ole dw I ey
ol g lacuwg )l ged Al cuw a8 ol
“6F Ol e adlas )3 (V7) 43 (98 5 LDy 4 joSang
e Cul (Koo oS aiBl 28l Gigpnd 5 el
9 HSon Spae b Lol 3 sl lewdly oSy Sials
-8l Shy (Boe B slelen S5 o ]
ey M g cblE g ol Bl Gles)
dalllas Sy cadlles ol sladidly b Lol yon (VD) AL o
2o il Golaie slajed Bpas b Y go8 cobd 4 Mo ol 3l
po 0955 9 £)5 B pgd 09,5 p)S Ve Jol 09)5) (Mg s>

P e g Sye ol Jalse Sl (S lsie 4 culd 0yl
kol Jolse j1 29500 48)5 Jlai )5 dsgs Sl )3 (sl y9utS
S ol (Bgpe B Glacsilon 23 S D e 9 Sy
g 8l p3b gl @l e S92 4 culd H1
05 9 (oS (JoSe 09) A b > Ao 9 (i ped
F gg by (glow ol M I ob las ) oS
Cllsd Gl Jdsay o cunl (Sg5 @ JSis) jgung
G5 Stsgen o513 1> Jolo o35t 5 (sdlinl olse
(VA) 133l s
@l Lol (fsupd 2 (obiyg cnped S L b
Se gl om ) Oigmd Gl Clllbe (B il jaslie
ol tels (B g (Y %) (silon b g teglie (3505 093
Lol b gy laylgile (YY) wledh ol |,
Jole iz 4 (5038 g (il codlad Sl BU sk b
D95 A8 i dgupe 4 dlon l AST Cuwl ol 031> o
Wy el g g sl op dop ialS
Comlas GRlE g 0jy Rl (Ll clapSgule
o Caslord )15 zmen (YY) 3 pb plgiee |y (gu]

VY29 Ll N ojladds Y 0,9 /i juzr (Ko jy pole olKisls aloxo

yay


http://journal.jmu.ac.ir/article-1-330-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-15 ]

Rl 0550 53 (B9 e B lsbs Slayasls (5 1 SS90 plS ST s /OIS 5 53,15

DRl L byl ys ISgy olS Sl ol g ol cluS s
Erms o 5 sl Cuoglie g 0n S liee
OSgnged mpl clld Lials =) sl pj pb 4
@ oIl (sghie sl & Jlail el Y gl
x5 JoymedS ddome Qlajl Gl ySsle gsdae
4 Golho gl e a8 g olewdly K9
el Joyudslss Jowl masl cdld o =Y £ g ymals
il (oS gy JuljEl) a8 g (slodg) sl
e P ESHlie 5 o il el il
Fo5 0 el Yo il ol adlae ) (V) Loy yged
I om S s d9e 5 (gl Conglio Sguy ol
5 gt e Ol b (Bop JeSe Bpan

il LowoDy aty joSun g

& 5 4o
5P Oy adn W oS b ol Sl Siagh mls
e 2l cow (HSop olS JoSo Bpas oen o
> (Flgudl Cunglio g (15 G e joSumng gk red
dog Olyie W Ad (nye JoSo g (pyed (JoSo 09,5 aw
SSon o5 JoSo 5l 59> (a9 e Jhe cnl & 58
wily (Bgye (A lilad Jelge ol p (e 31 Wl oo

b

d‘.’)ﬁ 5 ,S-AM-’&“
5 SIARE/ED 18 | 1> glaio asb bl Lol dlio )
oSl 31j1 olSisls 45 IR jaus.REC.256.6018 M| 15

&8l o,
2,15 0929 (B A o (HBle 215 HgS gun

clale oy bl S5 gals wian ¥ oae o (p)5 Y
SNy (g g (dgadl Cuaglie (adld (odgudl oy
PR3 & S gy )3 p)S Ve 0l Bpas 05 3 |, C
‘_’)192& & u,[fg).g 4319? PLENW URSs g Lol ol og,S
9 (gl Cunglie gy 3 Wy (Bsilaw (5 gite
{VY) sl dedgw cubd @ bMie Lkl o edls
) silsus 45 Cuslodd )5S L e elo S il b bl 5
09 Slosply lajpee @ilodld > YL ol b
a5 b g 1l o S 5] g5 pimm 0aiiSel  Joho
g gl Cuoglie (1alS 50 baplaws] 51,56
Bl Shy 4 gl Caglie sy 1) M
YY) ol a8 08) g Sl
factor-) wgg) )oSs (13,5 Jlb dawlge (B)9dlgu
@eosn 5 el ol Gl > et i 2 (NIF-2
- 05555 NADPH VLIS lgangd spaS] ygw dlas
5 S50 55Ul STy 55U yasilislS LSes,
=SSt Cansg Jias dons 43 5 3lyausl s =S 5058
b 331 (gg,y sidgh , (VONY) D) o SlhsT ol
Caw diad S Gde 4 056 WSy il p)S Voo CBpas
95 Py 095 » LDL gghw pyw pb Jopuds ials
ohye ;3 HDL cbale a8 Jb s 0 5 5 HDL Lzl
ohSer 5 Lee (imghy cloasl (YA) sl jus o9
oylias o5 oS 2l (i 5 ol e Gbee 9y (V009)
2l eSS Yoo Ve o3 93 3 (Mg il
il G S8 0g)S b awlie > b 0y S5k
Josials (al38l g lawdly Kol (adls b g als
(VR) 25,5 oaalie YU jgd 50 55 15l oyt ¢ 43 HDL
55 Clale alS Y g5 oo Ll )05 ms
slain ¥ 0y S CBpuan 5w (sl Eopes 9upe 9 LU
A6 il g5l iz (F1) 15 oaalie S5y 505

VY29 Ll N ojladds Y 0,9 /i juzr (Ko jy pole olKisls aloxo

YaA


http://journal.jmu.ac.ir/article-1-330-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-15 ]

Rl 0550 53 (B9 e B lsbs Slayasls (5 1 SS90 plS ST s /OIS 5 53,15

References

References

1. Zouhal H, Sellami M, Saeidi A, Slimani M,
Abbassi-Daloii A, Khodamoradi A, et al. Effect of
physical exercise and training on gastrointestinal
hormones in populations with different weight
statuses. Nutrition Reviews. 2019;77(7):455-77.

2. Tanasescu M, Leitzmann MF, Rimm EB, Hu
FB. Physical activity in relation to cardiovascular
disease and total mortality among men with type 2
diabetes. Circulation. 2003;107(19):2435-9.

3. 1sogai Y, lkemoto S, Kuchiba K, Ogawa J,
Yokose T. Abnormal-Blood viscoelasticity in
diabetic microangiopathy. Clinical Hemorheology.
1991;11(4):175-82.

4. Ghanbari-Niaki A, Saeidi A, Aliakbari-
Beydokhti M, Ardeshiri S, Kolahdouzi S, Chaichi
MJ, et al. Effects of circuit resistance training with
crocus sativus (saffron) supplementation on plasma
viscosity and fibrinogen. Annals of Applied Sport
Science. 2015;3(2):1-10

5. Kullo 1J, Ballantyne CM, editors. Conditional
risk factors for atherosclerosis. Mayo Clinic
Proceedings; 2005: Elsevier.

6. Danesh J, Collins R, Appleby P, Peto R.
Association of fibrinogen, C-reactive protein,
albumin, or leukocyte count with coronary heart
disease: meta-analyses of prospective studies.
Jama. 1998;279(18):1477-82.

7. Wood SC, Doyle MP, Appenzeller O. Effects of
endurance training and long distance running on
blood viscosity. Medicine and Science in Sports
and Exercise. 1991;23(11):1265.

8. Banz WJ, Maher MA, Thompson WG, Bassett
DR, Moore W, Ashraf M, et al. Effects of
resistance versus aerobic training on coronary
artery disease risk factors. Experimental Biology
and Medicine. 2003;228(4):434-40.

9. Neuhaus D, Gaehtgens P. Haemorrheology and
long term exercise. Sports Medicine.
1994;18(1):10-21.

10. Dolinsky VW, Rogan KJ, Sung MM, Zordoky
BN, Haykowsky MJ, Young ME, et al. Both
aerobic exercise and resveratrol supplementation
attenuate doxorubicin-induced cardiac injury in
mice.  American  Journal of  Physiology-
Endocrinology and Metabolism. 2013;305(2): 243-
53.

11. Cardenia V, Rodriguez-Estrada MT, Lorenzini
A, Bandini E, Angeloni C, Hrelia S, et al. Effect of
broccoli extract enriched diet on liver cholesterol
oxidation in rats subjected to exhaustive exercise.
The Journal of Steroid Biochemistry and Molecular
Biology. 2017;169:137-44.

12. Ragasa C, Ng V, Torres O, Sevilla N, Uy K,
Tan M, et al. Sterols, triglycerides and essential
fatty acid constituents of Brassica oleracea
varieties, Brassica juncea and Raphanus sativus.
Journal of Chemical and Pharmaceutical Research.
2013;5(12):1237-43.

13. Hordern MD, Dunstan DW, Prins JB, Baker
MK, Singh MAF, Coombes JS. Exercise
prescription for patients with type 2 diabetes and
pre-diabetes: a position statement from Exercise
and Sport Science Australia. Journal of Science and
Medicine in Sport. 2012;15(1):25-31.

14. Bahadoran Z, Mirmiran P, Hosseinpanah F,
Hedayati M, Hosseinpour-Niazi S, Azizi F.
Broccoli sprouts reduce oxidative stress in type 2
diabetes: a randomized double-blind clinical trial.
European  Journal of  Clinical  Nutrition.
2011;65(8):972.

15. Saeidi A, Jabbour G, Ahmadian M, Abbassi-
Daloii A, Malekian F, Hackney AC, et al.
Independent and Combined Effects of Antioxidant
Supplementation and Circuit Resistance Training
on Selected Adipokines in Postmenopausal
Women. Frontiers in physiology. 2019;10(2):134-
45.

16. Ghanbari-Niaki A, Behzad Khameslo M,
Tayebi SM. Effect of Pyramidal Training on
Plasma Lipid Profile and Fibrinogen, and Blood
Viscosity of Untrained Young Men. Annals of
Applied Sport Science. 2013;1(3):47-56.

17. Sugawara J, Hayashi K, Kurachi S, Tanaka T,
Yokoi T, Kurachi K. Age-related effects of regular
physical activity on hemostatic factors in men.
Journal of Thrombosis and Thrombolysis.
2008;26(3):203-10.

18. Khajueinejhad M, Habibi AH, Ranjbar R. The
effect of six weeks aerobic training on fibrinogen
and some of the coagulation factors in women with
type 2 diabetes. Jundishapur Scientific Medical
Journal. 2016;15(1):55-62. (in Persian)

19. Simpson RJ, Florida-James GD, Whyte GP,
Guy K. The effects of intensive, moderate and
downhill treadmill running on human blood
lymphocytes expressing the adhesion/activation
molecules CD54 (ICAM-1), CD18 (B 2 integrin)
and CD53. European Journal of Applied
Physiology. 2006;97(1):109-21.

20. Parsian HA, Seyedalangi SZ, Ghazalian F,
Soheyli S, Khanali F, Shirvani H. Effects of
strength training on c-reactive protein and. Journal
of Illam University of Medical Sciences.
2010;18(3):1-9. (in Persian)

21. Dehghan S, Faramarzi M. The effect of 8-week
low impact aerobic exercise on plasma fibrinogen

VY29 Ll N ojladds Y 0,9 /i juzr (Ko jy pole olKisls aloxo

vaa


http://journal.jmu.ac.ir/article-1-330-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-15 ]

Rl 0550 53 (B9 e B lsbs Slayasls (5 1 SS90 plS ST s /OIS 5 53,15

concentration in old women. International Journal
of Applied Exercise Physiology. 2013;2(1):40-5.
22. Turk JR, Carroll JA, Laughlin MH, Thomas
TR, Casati J, Bowles DK, et al. C-reactive protein
correlates with macrophage accumulation in
coronary arteries of hypercholesterolemic pigs.
Journal of Applied Physiology. 2003;95(3):1301-4.
23. Lowe G, Lee A, Rumley A, Price J, Fowkes F.
Blood viscosity and risk of cardiovascular events:
the Edinburgh Artery Study. British journal of
haematology. 1997;96(1):168-73.

24. Immanuel S, Bororing S, Dharma R. The effect
of aerobic exercise on blood and plasma viscosity
on cardiac health club participants. Acta Medica
Indonesiana. 2006;38(4):185-8.

25. Baskurt OK. Pathophysiological significance of
blood rheology. Turkish Journal of Medical
Sciences. 2003;33(6):347-55.

26. Baghadam M, Mohamadzadeh salamat KH
Azizbeidi K, Baesi K. The effect of 8 weeks
aerobic training on cardiac pgc-lo and plasma
irisin in stz-induced diabetics rats. Iranian Journal
of Diabetes and Lipid Disorders. 2012;11(2):148-
53. (in Persian)

27. Xue M, Qian Q, Adaikalakoteswari A, Rabbani
N, Babaei-Jadidi R, Thornalley PJ. Activation of
nf-e2—related  factor-2  reverses  biochemical
dysfunction of endothelial cells induced by
hyperglycemia linked to vascular disease. Diabetes.
2008;57(10):2809-17.

enzymes in the human upper airway. Clinical
Immunology. 2009;130(3):244-51.

28. Lee JJ, Shin HD, Lee YM, Kim AR, Lee MY.
Effect of broccoli sprouts on cholesterol-lowering
and anti-obesity effects in rats fed high fat diet.
Journal of the Korean Society of Food Science and
Nutrition. 2009;38(3):309-18.

29. Bahadoran z, Mirmiran P, Mohtadinia J,
Hedayati M, Shakeri N, Hosseinpanah F, et al.
Effects of broccoli sprout powder on fasting serum
glucose and lipid profiles in type 2 diabetic
patients. Iranian Journal of Endocrinology and
Metabolism. 2011;13(1):18-25. (in Persian)

30. Dunn SE, LeBlanc GA. Hypocholesterolemic
properties of plant indoles: Inhibition of acyl-CoA:
cholesterol acyltransferase activity and reduction of
serum LDL/VLDL cholesterol levels by
glucobrassicin derivatives. Biochemical
Pharmacology. 1994;47(2):359-64.

VY29 Ll N ojladds Y 0,9 /i juzr (Ko jy pole olKisls aloxo

Y.


http://journal.jmu.ac.ir/article-1-330-en.html

Rl 0550 53 (B9 e B lsbs Slayasls (5 1 SS90 plS ST s /OIS 5 53,15

Exploring the effect of broccoli on some cardiovascular risk factors and
insulin resistance with combined aerobic-resistance exercise training in
men with type 2 diabetes

Received: 30 Dec 2019 Accepted: 28 Feb 2020

Nasrin Gelardi*, Parvin Farzanegi?, Hajar Abasszadeh®

1. Phd student, Department of Exercise Physiology, Sari Branch, Islamic Azad University, Sari, Iran 2.
Associate Professor, Department of Exercise Physiology, Sari Branch, Islamic Azad University, Sari, Iran 3.
Assistant Professor, Department of Exercise Physiology, Sari Branch, Islamic Azad University, Sari, Iran

Abstract

Introduction: Diabetes is one of the leading causes of mortality in developing countries. The aim of this
study was to investigate The effect of broccoli powder supplementation along with combined exercise
training on some cardiovascular risk factors and insulin resistance in men with type 2 diabetes.

Materials and Methods: For this purpose, 44 volunteer diabetic men after homogenization based on
individual characteristics were randomly divided into 4 groups of 11 individuals including exercise-
supplement group, exercise-placebo group (exercise), control-supplement group (supplement), control-
placebo (controls. Combined exercise program included 12 weeks, three sessions per week. Broccoli
supplement was also 10 grams per day for 12 weeks.

Results: Between analysis showed that there was a significant difference between the groups of control
with another groups in fibrinogen (P=0.008), viscosity (P=0.029) and insulin resistance (P=0.007).
Significant changes in the measured indices were also observed in the within-group of supplement,
exercise and exercise-supplement changes (P <0.05).

Conclusion: The results of this study showed that 12 weeks of combined exercise with broccoli
supplement significantly reduced fibrinogen, viscosity, blood glucose and insulin resistance in all three
groups of exercise- supplement, exercise and supplement. Therefore, incorporating broccoli into the diet
can partially prevent the risky effects of type 2 diabetes.
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