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Abstract
Background and Objectives: Diabetes is considered to be one of the health problems in all
societies. Exercise training and supplements are approaches for improving diabetes. This study

aimed to investigate the effect of 8 weeks of aerobic training with and without 25-hydroxy vitamin
D supplementation on fasting blood sugar, serum insulin, and insulin resistance.

Methods: This semi-experimental research with pretest-posttest design was conducted on 48 men
aging 40 to 60 years with type 2 diabetes admitted to-Jesus, son of Mary Hospital in Isfahan.
Volunteers were selected through convenience sampling and were divided into four groups as
follows: aerobic exercise group (n=12), aerobic exercise with

25-hydroxy vitamin D supplementation group (n=12), 25-hydroxy vitamin D supplementation
group (n=12), and control group (n=12). The aerobic exercise program was performed for 8 weeks
(3 sessions a week, each session lasting for 60-75 minutes, with the intensity of 60-80% of
maximum heart rate). The supplement groups also received 50000 units of oral vitamin D weekly
for 8 weeks. Fasting blood sugar, serum insulin, and insulin resistance were measured in the 4
groups before and after the intervention. The data were analyzed by ANCOVA and LSD post-hoc
test.

Results: The findings showed a significant difference among the four groups regarding the mean
of fasting blood sugar, serum insulin, and insulin resistance (P<0.05).

Conclusion: The results indicated that vitamin D supplementation combined with aerobic exercises
improved fasting blood sugar, plasma insulin level, and insulin resistance. Thus, aerobic training
together with the use of vitamin D supplements can be considered as a complementary therapy in
improvement of diabetes.

Keywords: Diabetes mellitus, Aerobic exercises, Vitamin D, Insulin resistance

Sadra Med Sci J 2017; 5(1): 45-56.
Received: Nov. 5th, 2016
Accepted: Jan. 1st, 2017

* Corresponding Author: Samavati Sharif M A. Associate Professor of Exercise Physiology, Department of Exercise Physiology,
School of Physical Education and Sport Sciences, Buali Sina University, Hamedan, Iran, ali.samavati@gmail.com

www.sadramj.ir


www.SID.ir

o Sbp po—ide =0
OF U Fh Olxio VAL Gl o) o)lols b 0)90
RN A TN 1P R Ca VAYARYA | GEARW VIR VP T 1y

Ceoglin § oy s 23 Ls 1 D (ol g (S ;002YD JoKo 9 (55le0 o yoi ,3U
V ey calid adliw (418 50 53 (rd g
&1 ES & . \ .
Fie olysss e Vb a5 Lo ol F ey ol JSlgloww Je oo o g0y pol
Ol (ol nl elaes olSils (5559 psle 5 (S S 3 0aSIS (559 (S35l 5ed 09T HCHS 59 S sl e (1SS (smils
e (plpl il oKy (o555 psle 5 (S a3 0SS 13555 (5505528 05,5 450 (Sl LT

Olad ol ol olSails (59 pole 5 (S Car s 0SS« Bip (535508 09,5 52559 Salsesed ,Letilo™
Ol ledal ool (S pale olEiilS qoamd b 5 32, (9,0 S0E s 348

RV

Songr slo 8o, alex Sl JoSte 5 (289 OMFIe 35l e Cpmte gl (sled 3 (oMl SLAse 5l (S Sl iaeade
59,58V0 oo (g 9 b (5lgn 0y atha A SISl gy pl AmgT il Bas 100 S (oo (BB (Db ol Bl Sunig
05 el gl Ceaglite (asLs g Lewdly edgul (le LBl (95 0 5 Dyl

Y esh el e Jlo £0U T s o 3l gel et =098 ] i 2ol b 7 4o 59 5 Bk 50 1sbg 9 Slge
095 ¥ )0 9 Sl (wytws 3 g aildbgls &jg0 4 i FA S ledol o 30 (0 (omse Ol lony Cobid 35 50 4 oS Axz] o
YO JoSo Gras 09,8 (lo) V) D (aling (nS5)00¥0 oS Bras 5 ilsp Sliuyed 09,5 ((Glon) V) (sjls Sy yol
Wiy dnlal) whe A e a4 slen ol el el s S 18 Glen)Y) JyS 09,8 5 Qe D D iy (S 000
JaSe 50 JaSe 0aiiS cil,o glang,S ot Jlasl (Gl lyps ,iSTas doys $o-Ad Gad b dids VO b F+ aul> o
Lol (g5 a8 Glee 30,8 Bpas (STygsazly Or v+ jlade &y alin A Do 4y alie ;o )L S, D rslus =S 5,270
9051 5 eolaiwl b lmesls Coles ool s uSojlail 09,5 oz yo alslow 5l am g 8 pdgunl Canglie ol § Laudl oy g
285 )15 lal ko g 4320 0,90 LSD (osiia (9031 5 uilyloS” Julows

0355 eyl Caoglie Lasld 5 LAl ys3 0B dowdly edyml grhans eSiles Comt (8 sine Soglis ,Sily eiow gl asdly
(P <ol 0) 09 J5uS 05,5 5 JaSle e 09,5 ¢ JoSo B pme g (55lsm Dl yad 09,5 (55lg0 Dl e

Lowsdly (g el L2l (355 0B (30 S5eg 4 20 (S3l92 Dl e olyem 4 D (sl (5l JoSlo 15 yuF A 9 Cuny
2 JeSe Gloys (g, o plsie 4 Wil e D (eling JoSe 5 (23555 Slacellad plmil sy oo ity 00,5 (el Cunglis g
255 )8 B e (b hlen Conds ogn

gl Canglio D rasliyg slgn Dl yai (mgide Cobo i gadS (B 3lg

. i . . . 2 L N < a e s N s o PO . . . ¥
Olves lpl e oLils (B35 psle g (S S 0SS (559 Sielmd 095 (Ays Tt Jlsls (il Sl e deze i gtan ooty
ali.samavati@gmail.com

www.sadramj.ir



www.SID.ir

Ve 2 D ey (oS5,008Y0 JuSa 5 55ls0 Sl o3 30

Lo (S pole alne

5 S om ol e Al Gedsel 4 Cglite Lol e
seedl S8l S Wl g BBz 009
oJg 1, IL6 3 TNF-a sl i slacpSguw
Lol go Sl lenlSgie nl pad ol aiS
ol g cu Bk g Boe Sl Sl
Rlr S Swglie jo 1) Gyl (Sl &5 005 (oo 02
Spes w3l Jobe 18 5595 (505 05l 5 25 >
Sollad g Jlasl Jore slass )3 (2al5 il Gla Lo S
Sglie ol (Jelge 1 (sl S slaons S
5 (NO) S 550,81 .(0) 09d o0 wgmama (Sidgud
Coenl 1 JLbsnT Ggye b Cdle 5 )l
5 eolinl ws gl NO el Joyps, ol
Sals ol Oy slaasul Lol b as ols Sledlas
5o F e JLbgail Pl o amis jo b o
eligs s (eomd5mle) (o3 wid ial3dl b
oS GRIBL b &S aasee BN g S
IRl 1 sebiganl adg g 00 Jwd I, C LS
et NO oeolS Cam g0 ohlge ol pled aes e
Ol chas g Bgse (LAl (gl Suaglie

(F) Wil o
i aS placde plulis oo Cosal 4 ar g L
Oley 5o Wlgy (g92u 4y by g s aulal 5 (JyuS
Ol ol (65,0 BBk IS S (o0 (55ken (]
030090 S D ey (caSg 000 -YO5) IS 40 D
Jolts o axslis Jlael  opdle 45 el (5a3g 2
el Jl g Olgzinl 03l e 0 Sge slag) pdass
Lol 0ol oy ] s gwas Jlesl wog, o
D folig G2 Sk (Ve v ) )02 5 5 yne aslllas
Gl 5 Sebs S35 50 Geelug ) Jlisl 2536
Oeoling ewSg 0 =V (V) conl el 4y Cooglio
Oy &y cl (205 D elyy Lol Ui D
dos (Seislse B 5l b D peluy sl G55
D sy U5 cands lp caslis 5y cnl 5l S oo

D sl (b Ban C8L 0 (A) oy walgs o

doddo
e 4 a5 cwl (Sdgpbe PSSOV gg8 cobs
a8 Gl L olen dgad) 0 Shos b w85 0 LS
odas b 4y JSie 55 g9 Cubs )0 09 o0 Slml (93
S5k a4 sdiee od SMLas ofyg 4y Sua slacdly o
Ll 5l 5 005 ol (regmdl 4y Cunglio il (f 5o 45
Ol g 098 Buan slbdl o )ly Wilgh e Wil aS
095 9B 3l 035 oo (eemd ) 093 3
5 S B sblen dex 5l Lol ge
O%sF 12 p Sebee Sy beisr 4 Slas
low density JLDL = olen a4 ;5ol5 jlivgen
very low density ) VLDL .ipoprotein
high density ) HDL zals 4 (lipoprotein
a4 Ml aey YL o5 Lis 4 (lipoprotein
(1) &S (o0 be Ohlow nal po 1 ol 75
2 9 oo sLGslen el 5l (S gl
Sy Sl il So Soge 4 aS Sl ST
W 4w b0 AT g9k a4l Bl b o
Jb o g 4l anwg slo,eiS 0 Cubs goud @inds
Ot O3S o el ALBIS (gloanyli 4y 5) g, g
Mo ol cnl & Gl puliw 50 & Goeks VO
VY0 Jlo o plime cnl 09dio0 (St 9 e
Olrl )2 Calbd E9nd (V) Sy H&5 (ygabeo Yoo 5 o
00 (oS duo,0 Vo ff dga (Jlo Ve oYL Comes o
() Conl o0l
5 99 Slil ol Cys sl ollg el
S (A5 5 odlae ohs ) e Ban slacdl,
235 (o0 gate 98 £9 Cped Subo )b Sleogas
Sl s ol el (Sess sl 5 S
Coaglio b WL ol s g (o SIS 95 L
e 4z 5 .(F) cunl olyen 99 g53 Cubis 5 rdgndl @
Sy s oad a3l WelS gl 4 Canglia Lol
oS alge 5l in Slaw b S§ el w0 AT 4
e o3Y Jolo J2Is @y S6I5 Ul b oS > g

www.sadramj.ir


www.SID.ir

VA0 sy o) o,leds o 0,55 FA

Al oo glen Ol yei all il gl 4 Bos
eSS GmolSsen 5 dgml 4 Corglie 2alS Jile
el 5 el Slased B 5 Cebs glem o
6y Ban b asllae ol ¥ gy ks b lse
sl Sol8 w2 D sy JoSog (s5ls2 (e
Bk Olle el gl Suoglite (a3 Lo 5 Lowsdly () g

Cd 5 ol Yoo

0?95 9 9lge

D9 2095 T b L (28 e 95 5l G (0
A0g ¥ et Cbo adlie (o e 48 o (g )lel axslr
4 oaisS dexl e e 51 a5 TA olows lmj O 3l A
45 Oledel mr o o (e Gl Lo Subo SIS
aslllas 4 39)9 Ll g wog 25l b (5 Sen Clbogls
G=b ¥ g cabs gler 4 MLl w0 iz 8 5D)
Jlw 50 L B s o Sy S e 5 gy et
phiie Sdlad g (Bype g (b5 Slags Lo adle 31
sheabs (2)lye Hidlas ol gudl 5l eolital pas i
S U 7 5 O SR AT AP BT
B ymas pie oo oA LS HBA1C ] g
oz 51 D Gesliyg (mSgy000 YO L Sdllos slaglo
95 O rwd S sy dy wai Bl 1 (laaSg il 5505 )68
kel diedan (6 S diged

50 Y aledbl da Soge;! 5l asbicols, il o 5l LS
S IS S O A X O PV IR I
Suley Gragh (nl )3 EAES S 8 Canlioe &5 SIS
Al oold esgr linl 4y 8,5 I3 obl s o s
CS 1 poe g oS 0 el (g it anlllas 4o o 5 a8
by o 0l oyl yleyo gy (6 andllae jo Loyl
g gyl axdllas 5l aniiiles co auils Jles oS
Siabosl plonl gz b gogejl asbicols) ook 5l
FBS, fasting blood ) t_zb g5 a3 5 5ol

S92 VO (lie 9 Lawdly (ol gundl a5 (SUGET

dhvly @ ) Gl oo prdies jsb 4 ol (S
slanlp bl 5 Gdsudl GleeninS ol S
el Boyb 5l el Gl ead (lee (Jobw (399
loods 115 Slolis (1) wise Lialidl o cowndS 0053
sladsbe ;0 DS e WY 0351 ole 5 D sl
raling G b p e saalyd Gl ST, L
(O0) adbge WS L sladshe oSlee » D
Ly ool 0Slee 5 D sy loe (e b3
SR s Gyl Caglie 5 Sglie slags Lo Sl
Nz e (V) cwl st ssalin Vogg cubs
i D psling ol sadools oLzs In VItro ellas
oxge p el @t g (Sl Conlas )3 (5 S5
Ll 4y b e Sl Slalllas zulis Ll (VYY) ol
Slsgen 5 lpmiliCaslio sl Sl b D cnalng
e aallhe jo (VY) cul pBlie loes SIS
e obg,l b5 50 (Y + Jlo) ol Ken 4 (Gulesh)
cBlE e bl (K (Sl piain 4
s 28l sl mi g 0Shes D sl s
JL) oK 5 (Mackawy) solSle aslllas ;o .(VF)
o g o gl 5 i 55l] Bl (Y F
o5 HPAIC 5 ol cnglia oLt D (sl
ad oals las lbllie aslllas S L (V0) Canl ous
gobe 5o Rl i p sl Ve 2 Gl
Y ogs cabs sl ils D by (85 ,000Y0
A By Sl ojgrel (V) Wb el asof
Fogg cabs leyd 50 i (99,0 e 0gnd SO (loie
SRl abs gard il St a4y Sy
arogs 3,50 S5 pohw ol g il 4 Conles
T By bl uzmes (V) wibise
I, (Glugose Transporter-4) 56 sla g,
33,8 oo gl A Caaglie yralS Cael g ooly iol5dl
30 Slodes e Wil oo plaie 33,9 Codled S .(VA)
Oyl (Bl alex 5l cubs o)lse tals
Sl Sl Gl (cetdgnilinn (onnd e

www.sadramj.ir


www.SID.ir

T 2D ey (85,0870 JuSa 5 5lsn Sl o3 30

Lo (S pole alne

(oS By g Dl yed glacia A oye0 plal 5l ey
S Jeole @l b 23,8 el (a5l g 03,5 2 sl
D (rsling (onSgy00 YO oS 5 55lsn Sl yod 1256
oL 5 Lomaidly (sl s L 36 (55 038
20,8 eyl gl Ceaglae
el s 36 (95 08 (5T ojluil pslite &y
Ohben 51D esling (aSTgy0em YO pl50 5 Ladly
O8> dgad (emwiow V050 Lol el AVY 5l
o IS = o3l by, 4 (93 03B 0l a8 S o0
Glucose ) jlaus! 35515 o531 51 65,50 Lo
5 olesl oy o8 s enS 5l eslaiul L (OXidase
Bio Chemistry ) oo, nYUlsT olKiws alssy
D09y 4 el (pdgadl mlan 9 (AULO Anolyser)
Elisa Reader olscws j ooliwl b g zugailo sl
LS, ol 4925 <L Awareness Technology Jows
Joe b9, L el gl dr Cnglite s ol (5 S 01l
HOME-IR, Homeostasis ) jt_wgiosn L)
a (model assessment-insulin resistance
25 Joesd sl esliiwl b (rdgand] Cunglie (oL lgie
HOMA-IR = fBS(mg/dl) X Pl wi arule
(ul/ml)/405
Byan g o o3 3l amr 9 (B3 Slieess (o) jslaie @
dslie 3 g 09,5 o 50 dalllas 890 slo it JoSio
hemogi slel jleogyS ez alols Sliis ) olis
llsS ot 5a3] 5 (o g line Gl onil ((5:Sile)
51 ool L La Ul ads .as osliu! (ANCOVA)
o o83 bl V4 s SPSS (gLl l58le 5

A aid S L s (P <+/+0) lagyge;l (5 loline

basl,
Glom) )yt 09, 5F 15 JLanPA slass ggeme o
e 5lep Dl yed 09,5 (Lo ) V) (55ls8 Dl o3 09,5
JoSo 05,5 5 GlazV V) Dl oS a0 ol o

Sl s a5 ges S, egio ol 4 Gle)Y) D

D50 Ay g 5 Byre ollalojl 4 55 D i
VO JoSo 09,5 o] S 09,5 w09, ST yo Bolai
S5, YO oS 05,5 D (sl iy (unS'gy000
o (53l92 Dl 03 09,5 5 (S5ls0 (205 5 Dyl

Al
JoSe Bras 5 S5len (305 09,5 5 SileR (ped 095
o dbn jodl> ¥) win A Sae a ) 095 Sl el
ST oo, AD B 5 e o b aido VO b #o auds
DA i yaelp WSy (g ped A (At S8 LS
5 iy sloaslllas ulul il (s x>
4 bgr e (ADA) cubs oIS sl (rozmil sloa o
plosl abog o e L5 ) Sabis 4 Do 1,81 (5559
Ogo & dlz a5 Gilse e Aol (V) W
Ol o olyen dud o o) Se l B L onig iy
2950 429 yeS Jol dhe 90 )0 (n yed DD &S oS
Oryed Do 2l Gl andz e loy e g Dul p
o o (YYo= 5,8 ) g S Wolae 5l esliu b
ol adr 5o 50 (o pod aalipy B sl (S3gas]
Sl s 4B B g ol cllab (505 o5 ks VD
o) ol a2 55 (0,5 0,5 sl 092 (9,5 3
Sl Lolyen o5 (ags 5 (o825 O > oS 058
3l Glaegamme Jold 3 30,5 0w dali 09 o
5 Aiwcid wolin] Comsg jo Sliagl LanS oS >
gy o0l (6 ppiyillanl i glaclles 5 0apiSl0
@ Sl Rl o pin ©jge @ 5 ol (e oo
OO 4 pgd g Jol aian o aiBo Fe 5l o o a5 glaieS
S e R LECLLRE S
o9 ggite Dl pad clawgle DaD b o5 ge Juld
a o8 S plonl sVl g laly dagil DS > 2 55 505
0ol o 5 LS o ) e B 53l skt
0,99 YL S pu b 53 (oS 5SS > (piiy (eiare
A el SOl 0D 00933l Aol plien sl S5
oS B yme ad go S8 POIAT i o S

(V) ogu U B v vv 0,880 glaian &g 4 s

www.sadramj.ir


www.SID.ir

VWA0 Glins) o) oyleds o 0,90 /0

el 0l ools Lis G ojleds Jguz 0 09,5 Ll

® L“’Qj dlio 9 09,5 oz B 10 (o) 2 0,90 o pate

al>lae £g,0 5l aaah 51 g 9 S8 Y g9 colis a4 Mo ol )les 5105, 5T j0 aslllas 5,50 sl puiie anglae N Jgux

) JoSog 5ilgp Wl o 09,5 o L
D molisg Joso 09,5 &3lgp by yai 09,8 J S 09,8 )
D (raobisg 05,5
P ylaie | F lade
1 & 1 1 & 1 1 ES M 1 £ 1 )-.‘.j-;'“
opoil O | osoil om | oseil G | oseil om | ose)) Gl i o3l G | el o
ago)!
+ VF/A ¥/ BN\ Y5 +\y/¢ +\¢/5 +VF )Y SR Lol g5 wid
<efese) \Y/E.
\Yo/8 \2E10 \YE/f \OYIY VYV \£elf \YAIA VALY (mg/dl)
+ . o) g
<efeee Y/ =YL \YE VY YEIY EVE | Y BV | YAV EVE YVEXE A | VENY EVA
VWA (MLU/lowsdy
+ vy + Y + . O gl e glio
<efeeed fIA gIY £\ IY FIOA £ -4 OIAE YN g1 £ /A I RER
£IvY ONY Y (HOME-IR)

1009, 5F o a Sl as axgi L cldls 0ezg (g loliae
pkaie 4y 0,10 9g2g sloline Dol s 9590 Sl uiie
s3] 5 Loy, S oy gl (ad ase e g (gm0
s 903l 5l ol gl b eolaiwl LSD e

el 0ael ¥ Jgaz 5o LSD

09)5 Sz e 9 (e vaalive | Jgaz &5 johailen
5 ol Sl yaiionyS «sils Sl el 05,5 (1S
loyeite 0 D sliyy JoSo 09,5 5 D sy oo
Sl dF= VY F g P<efe e\ Ll s 5 08
sl g FY 140 g P<e/e o)) Ly oyl
Syl (FZ FIA 5 P<e/e o)) (sl coglie

axlllas Cox 09,5 a5 Gdgendl Sglio 51 s el gudl (355038 9550 30 LOD (s (905l @l ¥ o

gl Canglio |y rlgmdl | LB (55 i3 e
e A Atd Silgd (2 p0ig JuSo &lgp Wiy yoi
Y Y oeeA JoSeo
<o) <efee Cefeee) J s
iy Bt < s 3l o053 Joo
<efeee) <efeee) <efene) e
<efeee) <efeee) <efene) J s oS

(P<efeoy) ks
°9)j5L5~{l—Qﬁ“—!DQf°L‘.%9J—“g‘J)»AA05;w
g Lol o5 0B e pdgudl sl ey JuS
Clls 0929 (g lolire Sgldd gl Ceoglie Ll

s ilg Sl yed plal o2 ike 4 (P<e/e o0 )

g cwl oucd ooy LY Jguo j0 a5 asSilen
Cnglite (a3l Uil (95 a8 oDy (gl
09, 4 Comad (2l A S3len (nyed 09,5 gl
Oemizmed (P<ee oo V) cials (g loline wgles J S
2 Dol JoSo & pas ol pon 4 (55l90 Sl o5 09,5
o3 5 AL 35 035 dowsdly (el s (sl it

www.sadramj.ir



www.SID.ir

OV oo 2 D el (5,008Y0 JuSo 5 (55l50 Sl o3 30

Lo (S pole alne

(YA Gordan) o, Keny 0,5 (YVF)
(Yoo H) oles 5 (TOKkmakidis) woaSLSys
Gipoi bt b Ll (YT Y Y EYONE) il o gueod
(Dunstan) cilisgs 5 (VYY) o5 5 Sub)dl
35> g0 DM (YV.YA) 050 guon (V40 V) Ko 4
o Vsl g |, Gl slagiags @b om
el 5 (shed sl Do g Dal LS
SIS S (A5 ladiged iz 5 (e DS
s a5 sges o lal Wb 115, slapacilSe azgs 5o
@ e el (Ko (30 (somddS ple (0L Llys
DS s a5 355 2235Ty 50T sloaisT o e
S9d (slgmdl Canglio (pad Sy g Lo la el o Slee
(Y9)
259 slacalld (4d o5 Jlezl glap sl 51 (S
T2 )V gss nlis 5o g B s g J S e
S5 Gelgil a4 atly o JBU slasws al 3l s
ialdl 4 jo 9 (Glucose Transporter type 4)
bad & mae g SDas gl sl J51s 4 0 355
P oS ol jlaie ccuxsg g0 jo Iae WAl
09— S latudlad plonl plin (So WS (oo e
Ll By lan celu VBT (6,505 5 (dsndl j5a>
plesl ol oMae |, S wlslal . il jga>
Slaiie 5 ols (gl 4 85T Sy (04559 slacdles
Sy B e LS s B aidob JB1s 4 S50 o0L
slasy olidl ccel ) So wlolal ! 00,5 65,
5,5 o S5IS & ik g pideis il s GLUTA
b aws oo o3l codled sl Dlac sl )b 4y pixen
sl (H5SlS clale Ve b b 0)90 S 6l
5 s Sdlad plesl b (351 51(F ) ansl sl
553 (5555 nB3 iluil sae o (las sle Jsbe
FSol5 cbale o Jlad 5l am o een 4 5 bl e
318513 ol a3 Selh win B o=
Sl yei g Dol JoSo plojan 556 (ogas o
ol s @l 55 D (eliyg JoSo B pas g (s ls0

G pan rizeans 9 D isllyg Bran bolyon o0 5 (e
el el L3l (155 08 35 rge D el

235 Gl gl Caaglite (2Ll 5 Ly
Sl ol 09,55 S5lse Dluyed 09,5 (e NS o
Ol 30 D ey JoSo B cao ol e 4y glg0
g (P=21+8) sl g3 0B (P=+/7Y)) Lodl (g
& olime oglis (P=+/59) gl conglio sl
0955 5 S3l3 Dl o3 09,5 (e (LB 352
Ll gy wd mhaw ;0 b id Sl 4 JoSo Bpan
o )0 (Hg P=e/e e Ay Cals 094 (5 loline igles
gl Canglie sl (P=+/0Y) Lodl oyl gund]
Oy e Cablai 099 (6 ylslie glas ( P=+/FY)
JoSe Bpan 09,55 JaSa vl en 4 (55loa Dl pe3 09,5
Ol g 5 P 1-+ 1) 3G 55 033 s s
5 s Sl 0ezg (6 ol gl P=-/-1v%) Lowsdly
Cold g g (5 lolime gl gl Coglae L
ol ma v s &l s S ole & (P=4/YY)
Syt rge 45 035 (glojlul a4y Ll e b 5 LDl

20,8 el Sglie ezl

Slayed pljer 86 (pw)n Hohie 4 Gk
5 SoomdS sloals 5 D by JoSe 5 s5lse
plowl Yoo cubs 4 M by 5o dgusl Cuoglio
Sl 536 pol oyl slaadl o e 51285
92 Gelgead] Conglin (2l 5 D eliys JoSe 5 (53150
9 2l @ S5lgp G yed 45 0l s pol> aalllae b
Omeling oo 9 D sl g (ouS'9,000Y0 JoSo Lol o
lowsdly 1y gund] e Sloliae dgus g0 ks & D
09,5 4 Camd (el gl Conglite Ll 5 LG (55 w3
ghe » Gl iy @b pgad 0wl S
Gk @l Gelsedl gl 5 S5 sloa Ll
5 OVAF) len 5 Cangs plls gl mls b ol
OHler § S Sk (YY) o)en 5 o)le

www.sadramj.ir


www.SID.ir

VWA0 Glins) o) o,leds o 0,90 /OY

5 ol Uil e Dl g Guizen (YF) 005
Slodal pudplio S5 cow a5 055 0 PPARY
Gl L el 4 el 5 oad oy

Shlee 0 D pslig 0geS anlllas pai> 0 o)l
SgeaS Cawl oals sdaline pllu o8l 4 Caws ubo
SRl gl w0 P czse D el
odamdl Oglie i1l 9 GLUT4A e s
o8l Sldllas 51 B0 0 g 1 (YA) 005 oo
Sl yed ploil 5l ey ) D sy (oS 5)000Y0 el
bywsr JUe plpie 4 (T) Waged (515 s5loe
che Ll (YR olea 4 (YoOSria)
L Lo olopes ataaf 5o D plyg w00V
a2y LI ws )8 (3155 silse Sl yed 095 50
Silow Sliyed Geizmen 5 D el JoSo 285 4y
09 Sl yed g JoSo (nl Gloyen Jolas sy oo Shan

3 3 se el Censlin alS o

Al orizen 5 silsp Dl ped dhanlin ASTgb @
05> N8 Sgnr wrge JoSe s ilse Dl yed el
3 Oelgedl Conglite a3l 5 lendly dgundl mlas (LLAL
jee il s S Yeg cubs 4 s ofles
JoU jeb 4y ol ol jo canSal e glap 5ol
Sl el Cudie SIS @ azgi b SO ciloniss jasino
Sy L % 0 D Omeling A uizmed g (55lem
Joe plsie 4 gl g b Iy Slojped cnl Bl
5 eils cemlis Sl Shlow cnl lp eyl Oleys
0 o0 D plng 0 Slee 5 8 4z b K00 (som
Ol gl (o 59 0970 (Efind plonil o oo Hla3
e Oyge 30 9 ¥ ogg b pllem 0 D paslig
et w0 Sl (6950 DU 4 eslg sz

plol g 05 a8 S ploxl ylo o (55,0 b jol> Guio

Sl crge b & Doy JoSo a5 (sjls0
bl 00,5 oo JyuS 0g)5 4 e ¥ g8 Cobo 4D
goazs b S (YYYVYY) il oo guen (VYWAY)
(Y- 9) RACONS 5 Jorde) 3,9
Lol o (YY) (], Sen 4 (Breslavsky) g
5o alB e o ax ST Adly ol )b JoSe lais
L LS)L.’. Ja.in Lol Sg olo ca)“ﬁo Giwsy-m.gﬁ ax]llas
YO zolaw g, 58 Dby Mol o 0oy Voo
a4 oSS b alEl s |y prw Dby Sy 0
Solde s p 58 60 g Wy Jbp zoblw
@ 5 dadlhas og SYeb opl podle Ll gl
JoSo 13U canl S «old 0dig iy Cole Cle
2o 1y oyl 5 355 033 sl Dissolizg b s
OYAY) oo 5 L0 Limgh jo .abl eols 18 gl
3o ..\>|5&”" 39 l) D u—uﬁl-vj JO&A EVEY-YN J;»a.a
Foo ol st o Dby JoSe Brae i
wr & smogh o (VAT )Kes 5 goms 0l
2 &ls oyed g Dby calise slajes JLobss Sl
Wy Sty osle latee 2lixl (o2 5 o 0
S 295 el e @il gz el ol s
osliiwl (53lga iy s b olyen 650 D sy 590
oz sl Sg5l (YO) wis,S 5,155 1) wis S o
)‘ Sl 00 UL\.) Y &9.’ wl.n) 9 D u.uol.us ‘bL».))‘ (5‘)"
L wlgoe Doy (wSgpun Y0 5) aSiyl alox
0disS Jhw O » Oezge laiwe eui S 4 Jlail
< (Insulin Receptor) sl slic slo g,
S Hyam axdd )0 g W ygtew, cnl i Sl

Jsbo i s SIS sl sl (sl i

www.sadramj.ir


www.SID.ir

O o » D ool (5,008Y0 JuSo 5 (55l50 Sl o3 30

Lo (S pole alne

10.

11.

mellitus. Diabetes Res Clin Pract 2007;
78: 14-22.

Ersoy C, Imamoglu S, Budak F, Tuncel
E, Ertirk E and Oral B. Effect of
amlodipine on insulin resistance &
tumor necrosis factoralpha levels in
hypertensive obese type 2 diabetic
patients. Indian J Med Res 2004; 120
(5):481-488.

Ceriello A. New insights on oxidative
stress and diabetic complicationsmay
lead to a “causal” antioxidant therapy.
Diabetes Care 2003; 26(5):1589- 1596.

Maestro B, Campion J, Davila N, Calle
C. Stimulation by 1, 25-
dihydroxyvitamin D3 of insulin
receptor  expression and insulin
responsiveness for glucose transport in
U-937 human promonocytic cells.
Endocr J 2000; 47(4):383-91.

Tarcin O, Yavuz DG, Ozben B, Telli
A, Ogunc AV, Yuksel M, et al. Effect
of Vitamin D Deficiency . and
Replacement on Endothelial Function
in  Asymptomatic Subjects. J Clin
Endocrinol Metab. 2009; 94(10):4023-
30.

Mathieu C, Gysemans C, Giulietti A,
Bouillon R. Vitamin D and diabetes.
Diabetologia 2005; 48: 1247-1257.

Brouwer-Brolsma EM, Feskens EJ,
Steegenga WT, de Groot LC.
Associations of 25 hydroxyvitamin D
with fasting glucose, fasting insulin,
dementia and depression in European
elderly: the SENECA study. Eur J Nutr.

2013; 52(3):917-25.

von Hurst PR, Stonehouse W, Coad J.
Vitamin D supplementation reduces
insulin resistance in South Asian
women living in New Zealand who are
insulin  resistant and vitamin D

) Gebos mls Wil o U5 9, » alie b
led S els

PG g i
O¥59 Si9n S @l S Al jlad S adlie ol
il L S o0gy oan (glis legs oKl
345 0 IRRUMSHA.REC.1395.467

\ S 3 Ql \ S a_¢< ‘f P le o0& sols

b cot 5,0 s IRCT2017010315812N3
)l dl.»_»d? u.n.\_> u...u‘ odié)f w (IRCT) U‘)"‘ ‘5....[1.1

e g Lo e g olRals (5 )5lc35 gy Cisles
Olyloss 4lS 57 Gy 355 BT Baclis 5 (5 Sen

Dol g 6,0 soas ol gl >l 30 A4S p oo
80,5 A pES g o dilasens wiiils Slol,8

&l

1. ‘Lambers S, Van Laethem C, Van
Acker Sint K, Calder P, Calders B.
Influence of combined exercise training
on indices of obesity, diabetes and
cardiovascular risk in type 2 diabetes
patients. Clinical Rehabilitation 2008;
22(6): 483- 92.

2. John BB, Kenneth SP. Type 2 diabetes
mellitus. In: Larsen PR, Kronenberg
HM, Melmed Sh, Polonsky KS, editors.
Williams Textbook of endocrinology.
11th ed. Philadelphia: Saunders; 2007.
P: 1329-54.

3. Harati H, Hadaegh F, Saadat N, Azizi
F. Population-based incidence of Type
2 diabetes and its associated risk
factors: results from a sixyear cohort
study in Iran. BMC Public Health
2009; 9: 186-197. (Persian)

4. Kowalska I. Role of adipose tissue in
the development of  vascular
complications in type 2 diabetes

www.sadramj.ir


www.SID.ir

VWA0 sy o) o,leds o 0,55 [OF

18.

19.

20.

21.

22.

23.

24.

Diabetes & Metabolism. 2009; 17:27-
30.

Kim HJ, Lee JS, Kim CK. Effect of
exercise training on muscle glucose
transporter 4 protein and intramuscular
lipid content in elderly men with
impaired glucose tolerance. Eur J Appl
Physiol 2004; 93(3): 353-58.

Tokmakidis SP, Zois CE, Volaklis KA,
Kotsa K, Touvra AM. The effects of a
combined strength and aerobic exercise
program on glucose control and insulin
action in women with type 2 diabetes.
Eur J Appl Physiol 2004; 92(4-5): 437-
42,

American Diabetes Association.
Standards of Medical Care in Diabetes-
2013. Diabetes Care 2013; 36(1): 10-
14.

Talaei A, Mohamadi M, Adgi Z. The
effect of vitamin D on insulin
resistance in patients with type 2
diabetesDiabetology &  Metabolic
Syndrome 2013: 26(5): 5-8. (Persian)

Nezamdoust Z, Saghebjoo M, Barzgar
A. Effect of twelve weeks of aerobic
training on serum levels ‘of vaspin,
fasting blood <suger, “and insulin
resistant index.in women patients with
type 2 diabets. lranian Journal of
Diabetes and Metabolism 2014; 14(2):
1-11.

Saremi A, Shavandi N, Shahrjerdi Sh,
Mahmoudi Z. The Effect of Aerobic
Training with Vitamin D
Supplementation on Cardiovascular
Risk Factors in Obese Women. Journal
of Cell & Tissue 2014; 4(4): 388-9.
(Persian)

Kim H-J, Kang CK, Park H and Lee
MG.  Effects of vitamin D
supplementation and circuit training on

www.sadramj.ir

12.

13.

14.

15.

16.

17.

deficient-a  randomised,  placebo-
controlled trial. British Journal of
Nutrition. 2010; 103(04): 549-555.

Bourlon PM, Billaudel B, Faure-
Dussert A. Influence of vitamin D3
deficiency and 1, 25 dihydroxyvitamin
D3 on de novo insulin biosynthesis in
the islets of the rat endocrine pancreas.
J Endocrinol 1999; 160(1):87-95.

Kayaniyil S, Vieth R, Retnakaran R,
Knight JA, Qi Y, Gerstein HC, et al.
Association of vitamin D with insulin
resistance and_beta-cell dysfunction in
subjects at risk for type 2 diabetes.
Diabetes Care 2010;33(6):1379-81

Gulseth HL, Gjelstad IM, Tierney AC,
Lovegrove JA, Defoort C, Blaak EE, et
al. Serum vitamin D concentration does
not predict insulin action or secretion in
European subjects with the metabolic

syndrome. Diabetes Care 2010;
33(4):923-5.
Mackawy  AM, Badawi ME.

Association of vitamin D and vitamin
D receptor gene polymorphisms with
chronic inflammation, insulin
resistance and metabolic syndrome
components in type 2 diabetic Egyptian
patients. Meta Gene. 2014; 2: 540-65.

Song Y, Wang L, Pittas AG, Del
Gobbo LC, Zhang C, Manson JE, Hu
FB. Blood 25- hydroxyl vitamin D
levels and incident type 2 diabetes: A
meta-analysis of prospective studies.
Diabetes Care 2013; 36(5):1422-8.

Misra A, Alappan NK, Vikram NK,
Goel K, Gupta N, Mittal K, et al. Effect
of supervised progressive
resistanceexercise training protocol on
insulin sensitivity, glycemia, lipids, and
body composition in Asian Indians
with type 2. Indian population. Int J


www.SID.ir

00 - » D el (5,008Y0 JuSa 5 55ls0 Sl o3 30

ko (555 ol abne

31.

32.

33.

34.

35.

36.

Diabetic Humans and Rats. Metabolism
2000; 49 (7):920-930.

Moosavi J, Habibian M, Farzanegi P.
The effect of regular aerobic exercise
on plasma levels of 25- hydroxy
vitamin D and insulin resistance in
hypertensive postmenopausal women
with type 2 diabetes. Razi Journal of
Medical Sciences 2016; 22 (141):80-
90. (Persian)

Baziar N, DJafarian K, Shadman Z,
Qorbani M, Khoshniat Nikoo M, Razi

F. Effect Of Vitamin D
Supplementation On Improving
Vitamin D Level And Insulin

Resistance In Vitamin D Insufficient
Or Defficient Type 2Diabetics. Iranian
Journal of Diabetes and Metabolism
(ijdld) 2014; 13 (5):425-433. (Persian)

Jorde R, Figenschau Y.
Supplementation with cholecalciferol
does not improve glycaemic control in
diabetic subjects with normal serum
25-hydroxyvitamin D levels. Eur J-Nutr
2009; 48(6):349-54.

Breslavsky A, Frand J, Matas Z, Boaz
M, Barnea Z, Shargorodsky M. Effect
of high doses of vitamin D on arterial
properties, adiponectin, leptin and
glucose homeostasis in type 2 diabetic
patients. Clin Nutr 2013; 32(6):970-75.

HoseiniR, Damirchi A, Babaei P. The
Interaction Effect of Aerobic Training
and Different Doses of Intramuscular
Vitamin D on Body Weight, Visceral
Fat and Food Intake in Female Wistar
Rats. Arak Medical University Journal
(AMUJ).  2015; 18(100): 24-33.
(Persian)

Maestro B, Molero S, Bajo S, Davila
N, Calle C. Transcriptional activation
of the human insulin receptor gene by
1, 25 dihydroxyvitamin D3. Cell

26.

27.

28.

29.

30.

indices of obesity and insulin resistance
in T2D and vitamin D deficient elderly
women. J Exerc Nutr Biochem 2014;
18(3):249-257.

. Gordan L, Morrison EY, McGrowder

D, Penas YF, Zamoraz EM, Garwood
D, et al. Effect of yoga and traditional
physical exercise on hormones and
percentage insulin binding receptor in
patients with type 2 diabetes. Am J
Biotechnol Biochem 2088; 4(1):35-42.

Tokmakidis SP, Zois CE, Volaklis KA,
Kotsa K, Touvra AM. The effects of a
combined strength and aerobic exercise
program_ on glucose control and insulin
action'in women with type 2 diabetes.
Eur J Appl Physiol 2004; 92(4):437-42.

Azarbayejani M, Abedi B, Piri M,
Rasaie M. The Effects of a Single
Session of Combined Aerobic and
Resistance Exercise on Leptin Levels
and Insulin Resistance Index in
Sedentary Men. Qom Univ Med Sci J
2012; 6(1):46-54. (Persian)

Dunstan DW, Daly RM, Owen N,
Jolley D, Courten MD, Shaw J, Zimmet
P. High-Intensity Resistance Training
Improves Glycemic Control in Older
Patients With Type 2 Diabetes.
Diabetes Care 2002; 25 (10):1729-36.

Robertson RP, Harmon J, Tran PO,
Tanaka Y, Takahashi H. Glucose
toxicityin beta-cells: type 2 diabetes,
good radicals gone badly, and the
glutathione connection. Diabetes. 2003;
52 (3):581-587.

Taguchi T, Kishikawa H, Motoshima
H, Sakai K, Nishiyama T, Yoshizato K.
Involvement of Bradykinin in Acute
Exercise-Induced Increase of Glucose
Uptake and GLUT-4Translocation in
Skeletal Muscle: Studies in Normal and

www.sadramj.ir


www.SID.ir

VWA0 Glinss ) ojleds o 0,90 /OF

Vitamin D3 and Laboratory Risk
Markers of Cardiovascular Diseases in
Type 2 Diabetic Patients. Iranian
Journal  of  Endocrinology and
Metabolism 2010; 11 (5):504-509.
(Persian)

37.

39. Yosria E. Alya, Azza S. Abdoua, Mona
M. Rashadb, Menatallah M. Nassef.
Effect of exercise on serum vitamin D
and tissue vitamin D receptors in
experimentally induced type 2 Diabetes
Mellitus.  Journal of  Advanced 38.
Research 2016; 7(5):671-679.

biochemistry and function. 2002;
20(3):227-32.

Sertznig P, Seifert M, Tilgen W,
Reichrath J. Peroxisome proliferator-
activated receptor (PPAR) and vitamin
D receptor (VDR) signaling pathways
in melanoma cells: Promising new
therapeutic targets? The Journal of
steroid biochemistry and molecular
biology 2010; 121(1):383-6.

Bonakdaran S, Varasteh A, Khaajeh-
Dalouie M. Serum 25 Hydroxy

Cite this article as:

Type 2 Diabetes. Sadra Med Sci J 2017; 5(1): 45-56.
.

Rahimi N, Samavati Sharif M A, Goharian A R, Heidarian Pour A. The Effect of Aerobic Exercises
and 25-Hydroxy Vitamin D Supplements on Glycemic Indexes and Insulin Resistant in Males with

~\

J

www.sadramj.ir


www.SID.ir

