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ABSTRACT

Background and Aim: The aim of this study was to investigate the effects of vitamin D
supplementation during progressive resistance training on insulin resistance, blood lipids and
body fat percentage in T2D men with vitamin D deficiency.

Methods: Forty-eight men with T2D participated in the study voluntarily and were randomly
assigned to 4 groups (n=12) including, resistance training (RT), vitamin D supplementation
with resistance training (RT+VD), vitamin D supplementation (VD), and control groups
(CON).The intervention lasted 12 weeks. VD group took 50000 IU of vitamin D supplements
every two weeks, RT group performed resistance exercise 3 times /week, RT+VD group
received vitamin D supplements and performed resistance training, and CON group
maintained normal daily life pattern. Body fat percentage, 25(OH) D, blood lipids, glucose
and insulin were measured before and after the intervention. HOMA-IR was used to measure
insulin resistance

Results: There was a significant difference in HOMA-IR between the groups which had
received vitamin D supplements (P<0.05). Furthermore, the highest reduction rate in the body
weight, BMI, body fat percentage, HbAlc, fasting glucose and insulin were observed in
RT+VD group.

Conclusion: It was concluded that use of vitamin D for 12 weeks during progressive
resistance training would have positive effects on insulin resistance in T2D men with vitamin
D deficiency. Vitamin D supplements can be used as an effective method to reduce diabetes
symptoms.

Key words: Diabetes, Resistance training, Vitamin D, Insulin resistance.

Received: Oct 11, 2017  Accepted: Feb 13, 2018


http://dx.doi.org/10.29252/sjku.23.2.1
http://sjku.muk.ac.ir/article-1-4102-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-15]

[ DOI: 10.29252/5ku.23.2.1]

1=1/1109V 143 g 3138 /7 e § Cunyy 2)93 / 9Bws)S (Sibjy eole olSibils (ele alas
909 S & yow (o guil Cunglio 3 ogliio (33 0ig D (ool g JoSo
D ool 398 LY &5 (3ld 418 30 YW (292 W0 30

F Koy Jw " Gowes co il Sl " Cwdhe 08l iaesme Wl < wyala
SHRF > O * &

Ol ) it i Aol g ¢ Sl 55T o313 ¢ liilys 5 7 ke 0aSCaI (ks 5 03 8 ¢ B0s i S5 smls )

F A5 (g pomn ookt 59) Ol i ¢ i ol g ¢ oDl 35T o1 il 5 7 e 0dSC8ils ¢ oty o 03,8 ¢ B50s S5 d s okl LY
kh.mohamadzadeh@gmail.com «: Av-y¥$%.14A

Ol el o st G olails carly psle 0aSiils (55 g 03,8 (AT psle 5 gacdpm slskul ¥

‘-)‘J'l‘ ‘CM ‘ C-\_...u .\>|_5 ‘LSANM‘ J‘)T a\i.iﬁ': ‘gg"'m‘})} é:JJ.T (}l& 0 il ‘LS"\" S p b_’; Lu::)')} ‘55}5}.1_):.9 )li’t""' ¥

gl Cmnglin oyl 3 Sslin o 3 (b D iy JoSte D5 an U gy 5l B ) e 1 BUB § dise )

23D el s 25 STLY £ 5 Bl Ols e O (0 xS0 5 O Soked Sl e

(AN 03 8 sler 03 (B3l jsb a5 LS S 5 aalllae s wlibsls b 4 Y s Cals 4 e slen FA 2 gwy @ (N9

J=8 5 (VD) ool s JoSlo S e D (RTHVD) sl s JoSle 5 e 5 sl 0 505 ¢ (RT) (o5lin o 00

05,5 eols plomil gaslie o o3 ader ¥ (sl ain RT 05,8 0T (b a8 55 4cin VY dlstla o33 IS 0313,/ 3(CON)
oD pulay JoSe B pan b 0l o RTHVD o5 Sespai Cib 5 D st s JoS (IU) 000 1 S i 55VD

S S gla Cbale sl aalsl 3 e aSlys, oole S 4 andlls o35 Jsbys 35 CON o5 8 5 ecstls y caglin o o

Lds g S o3l amdllas 5l dn 5 8 Olhlew O (o2 Ao yd e 3 25(OH)D (05 s (sls Lol o o

T s 4 HOMA-IR acilows 55 b 51 55 o gl Conslie

odalive U335 03,8 (5,20 D sl s 87 olaos § 53 HOMA-IR asls )5 (glstine &oslis candllan 1 s sl 4idly

03,5 55 b S 58 5 il HOALC ¢ o 1z o ps BMI o5y pslin 28l oy 2t cnl oo (P<e/20)s
12 o sRTHVD

A gl nslin el T aslin Dl o (B Dl s b (g5l JuSo o871 L S0l G g 16 T Al

350 Sy oMo a5 LS 55 S 2a0ls b s S Ol 4 Ll e s 31 (A SU Ve (b Osley

5,8 5 5 eslizal

o gt Canslan Dl 5 ¢ aslan o e ¢ a1 ST Q0519

QPN YR 5 s APIAYY: g 4Dl A8V :alie J s s


http://dx.doi.org/10.29252/sjku.23.2.1
http://sjku.muk.ac.ir/article-1-4102-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-15]

[ DOI: 10.29252/5ku.23.2.1]

w0285 § D 930639 Josis )31 P

Al b a1 S Sl gen 5 o gl 4 ol
A) Ll o3 S5
o;bQLJJC,._fLi.:A_{bﬁfowaﬁaﬁzé}wj\
jwt}.aif@,wq;\spetﬂd.:j”qwaf.u\
oo Ligh o e o> SIS 5 (6, 8ty 53 s
b&‘..p.:bél@l.wﬁe-Qjﬂrﬁ;auij))q&éco-fj
St 3 5 IS e 0T 531y 05 5508 5 2l 58l
Y g5 by S iy S8 Jasd 55 5L I
s Olallls I (ol cw.(\/).\f@k;ﬁfjlq-
L smeslie (ilsn) 5550 sl Cllab a7 Wil osls Ol
o e SIS s s s 4 5 e (oS
Wl oS 5 (HDALC) eSamsd8 J =S (o s
~ B e () e 3 s g et L
LS S sl 5 PDhds 0x g 5 05 LS (B e
seslie o el 45 Conl ol osls OLis (Jls Hsb 40 .(8)
Cod b Gl A 5o 5 OOlae e 1R o e
S Sl sen 35 5 S5 O pae sl 0 OT IS
sdalive a3 90 Olalllae = 5l s bogd
) Wlodss 508 o plen y (555 SIleb 31
sl el Sl A 50 (S Dl e
ol D el 53 5081 (0l 513 (6 5len Conds 3 g
ol 0l
obﬂ&k\jrbwij)jdﬂda‘ﬁ‘j‘}gibé
Ll Ll Jolse LIS (o D3 el Ok o x
Sl () Ll b5 1) bl iy gl (S sl
O o S pbie sla 6)lag 51 ok Liie ot
¥ e ol 5 (e (o e ol ¢ sl i
o5u9ds Ss il U o eas el .(NVAY) il
5 o Sl SRl Ul (e (s 5l 80 5o
e la 05 YU 15l oSS 0T 51 a6 o lee
338 odalin 2b3 Ohley 53 48 ot ol sl
23 gl Caglio 5 (2 0355 b (S35 Sl LS|

O 51 05,8 oy lil Cul Y 0Lk 3.0 5 LT

-

YPRY-N
53 el 1 ps oSl (S gl (golew S Cobs
592 S8 Jami T 5 S0 1 ls Sk Jos
Ao 0w s 08yl aes Wly o b i 5 uS
¢S Ls s e Ll 4 ¥ g ks V) das i3
5yl D)o 4 5 355 (sled 4 g 5 S S
555 o 381 5 (V) il g8 J s Co e w
A Ok 0OY @ Yo Jlo b Ls s by o3 sl
Sl pde (Bl S 3 Y g8 ok gt (F) Ay
st ORI G g ol (o) o155 6 55 5 Wl U A Sy
ip g Sl 5 Sl Sl (ealadl S6(F) b
OT oo S o oo bs s 55031 1) (oS
Ju 3 eoutme 55lse 5 SIS 5 e (L3 31
(53 oLl g ihe S By 5 B sl gsley
& Pl 5 (SIplie jodenl pie pl (oLl
055 YU 31 ys (oslee opl cdel ((0) Lylayl 3 wyss)
G 2sry & ekid J ST ol Sl A6 0 A8 Ol

AT
b sl s 248 5,83 P Y gy ubs dslea
Cl S 35008 pl il o0 D sl 5 3 5008 ol
(Sl Il o g 5l SIS eslanl pote 5l L
ol ale Je D elus ol slalde 3 oslizal poe
3 50aS 4SSl ol osls QLA L AEL o il 8l 50
5 o gl Caglin ol 58) oo ge L1y 0 D sl
S gla s opl gl ((P) 250 Y g 55 Calis 5
Cold olan 3504 3 e oo <SS Olse 4 D el
cw.(v)g;.w\auc,_boﬂ\u.zuu;,t}_a,
WO 5o D ol g cble 3,90 &8 cl o 3,18
B g P S U LUB
I o 55 15 ) gl e 5 ol (S 5 LS (0 SS
) 5SS oo e 53 5 iled &S o5l STL 1 sl
S Ol S Oldllae 5l nl U das 2l 58
(S ola ol D el s oS 51 eslizal

1RV 115 g 313 /7 e § Cuny 8)9 / OBws)5 by eole slEilsls (alc alas


http://dx.doi.org/10.29252/sjku.23.2.1
http://sjku.muk.ac.ir/article-1-4102-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-15]

[ DOI: 10.29252/5ku.23.2.1]

W Sl asly sans salld

G353 3 OF) Lo D el 53 508 4 Mae 5 5
Trb ol 03 oS S h b gls Oblesy ¢ o3 4l
Al Sy s Sl (b o 53 b (o5 5 (il 5b 4
33 ES i 6l s Ll LT OT Jla! Sl s 5 1 g8
3 ey b (G355 0 gad Ll (S asl Culs, 0T
5SS sl (S 5y Bl 3l 5l - San
W5 S ler 4 ($olas s 4 el 5SS 1 S g
erlins oS O e 5 (saslde o ad - 6
G ae ¥ (RT) 2oslis o ,5-Y(RT+VD ) D
s s (CON) J 28 -F 5 (VD) ol s JoSSo
Mjld@}bj\)ﬁ)%dw|;5p~y
23 LS O ate O )T 53 O Ld aelsl 5 sl Cols,
L by galad iile B = b OLL b L& 1Y 055
s O 4naS Lo g ol o 1 s addllas opl s
335 Jrsl oDl ST oils (S o phe oSl
g_,_ejf 4ot
1S a5 ST S (6,8 o1
S oslsl SLe g3 oLl 3 aalllas 3550 130 dlutal o
st an Bl sl sl Ol QUL 5 50
plamil o0 L e iz (b oo 500 S ralS
ot s LT el bl U o el 5 LS >
la 6,5 o3Il o,lsl 0T (8555 b slbazal oKL s
5 sha 0355 Lasli 0 el Jeld &S e g 5T
8 S (men 28 8 plowl O g b s
e Sl 3 8 e Gl 53 5 5550 DS 1
Ao iy 5 55 K gl ale Slde (D8 ST
TSN CRC SN PN (PR E SR PPRERCR &
L Al &S > o ol ARM)
Wiy 5155 & = o > il 439 (P,Tgs)/ 1/ TYA —(Un 51 55 OIS X +/+TYA)
Jsep 5l eslizal b 5 0w BMD W o35 Lesla
(o ) 85 gy s (KY e ) 0 055
o S ML 5 0 o s s 8 s
S A cale Oyl Jbe) S by sy p

a 5an (2l o3l s SIS wud e p (B55s cpes
S108SU L Sledbl ulal | Cd jadein 2y,
D osls o man 5 (oslie oyl it o a3 Olojan
O S8 O e 5 o o3 (o gl aslie
w3l D peln g 5 5aS  Glls 487X 505 (2Us Olsley
ol Dlalllas ity iz (ool 43 S5 15 g 2550
oty S3lsn 5 salial a3 Ol ae) ol 53 0kl
s 4S5 Cealod s ot te aS s 5 cdles S
LS5 0y (S plie Comds G DI a5l
Sl 5l i ol by )l Y g5 Sy st Julge
5 3D iy JaSe SIS o (s p Bl G
o3 5 O e el o gl Cuaslia e slie

25D el s 35S LY g5 2L Ol e 30 o

IR 93

e GosasT 5 Gulss g 5

o 0503T s o b L (8 g5l ol G
015 o (s 5L (G3505T 350 058 09 5L 04T
U Fe o abs UD el g 55087 5 Y 50 olis 4 e
ijgs_g,,\Voj\&uuaffﬁ@)\;ﬂju%
arl o Joasl e o> SIS 4 S oy 2 s
candllon 45 39,9 Slaslas wlal yasdllas ol 53 L5 57 s
b sls o 53 IS b sl (s sley & OY
o sle Joled Jold aadllas 45 55,5 bl (V) s
(kS 5 S la oLl Ol canlle s &S5
055 SLad I Gl el (B9 o S sla ola
Aot 8051 VL (Jsals 5190 51 VG (s
el O s pde 5 (55 Sl able A1 Goser
Gl s LS Glagyls 55 5 el (Hse b oS D
ol 03 OS5 6l mman 3 g addlle (1 fSole td
2851 28 (HDALC) a5 SIS o IS san (s
Gls andlan 350 3130 (ol mogdle b as § L
slaosls bl oS W Yo NG/l 1 25Dl

1V 115 g s13)a /7 e § Cung 8)93 / HBws)S (Sl eole alEibls (ale alas


http://dx.doi.org/10.29252/sjku.23.2.1
http://sjku.muk.ac.ir/article-1-4102-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-15]

[ DOI: 10.29252/5ku.23.2.1]

w0243 9 D 930639 Josis )31 K

HOMA-IR=

T R
I JE sliss 03 Ab il sliST ES L S
OV o b sl sl bt liE 55 (S
oy Pl 4 glendipn Gl i gl 4 dis D)
5 o dde o BT S e Co L FA 5 0)9s ghtal s
Cola VY Sl ) e A ol gl 5 JoSKe 5 e
Gyei 50k Lol oKiuleiT 3 05 8 Llez o (olisl
o VOl 4 Jie o) anis Sy S s
s 8 slinl s oK b Jly S BT s 5
5odd Jie o et gl A 4 S5 Gl € gl g
s 8 (4ads Ve Sde 4 ¥ors TPM3) 50 ke
lor s Son iz 53 oldl dr oy (gls @505 31 S5
o3I Ol b 3l Kl amys —Ar (slas 53 5 ok amy
LAE 5 S
Y la oSSl eslital b o gl (gn o sl ik
ylU/mlect> L (KT Monobind s ,2)
Sy 4 (HDALO)a; SIS n ol s /WY
Gl IS S ekl by Gy e S 5l S
cbhle (Ll Biosystem ¢S i) o st
S ,a) Elisa sla o5 5l oslizal L 25(OH)D3
ng/ml ..~ L (0WT Bioactiva diagnostica
eSS I8 S S eslinal L sl S I8 chle /v
b s T o 55 s b (0sa3T Ll oS7,9)
S5 oLl gl L 6,8 ot Mg/dl el
23 dsep Gb Shugen Jde )y Sl o el Caslie
1l eslatl
(yU/mL)EL o pdgd e X (mmol /L)l 558 ke
2/5

TG-HDL-C, ¢l Jj S sla (5,5 o300 i o

ool oS e gl oSl eslzat L LDL-C 5 C

235 plnil o 5T (6 0585 Sl g5 4 05057

Ia:‘:d:lﬁ}s\i}?é'ui})

3ok 4 8 0l oS8 i 4 s (OIS Baty
10) i acloes ¢SV 5 5 O 5uSr Ahslas 3 eslizal L
SN

OL 4253 10 (a5 dedr n (glinl 53 andllas 3550 51 3
Vo els ol e e 5 Niagal 05 1)
o o Jrps (L) S5 0SSl i ey S
035 b (5L slr) 55k 058 @3 oy Sdy) 515008
S $13) odd fdw s sld ey () bl
@b o S e e YLD ST (e
Vo S o gl LSS sl sl s Sl s
Coml il Oloj cast ¥ =8 oo a5 Il 0l b
s Cus o ol il Oloj cast #0 1Y Ly oSy
55 5 auds Y oaia a3l B VY SVA (s C)
O el Sdd LS el (Cw) Cug ¥ oadd> a
win Fys doys 90 ¢l ain B s ade 5L oK Ao ys
s JMhe SRl g e s win B3 doys VO s
43S Sy b GsesT QU5 B L el
A b ol ARM) &,u Sl > e
553 S dlos 3 xia g poler sle win 55 OS
3oty aks V0 Dke b (G055 (s el aud 2 OLL
Ll Ok 03 S

D el s JoSo O e

b JoSo ool Dl s S 1385 51 5 skte 4
o5 8 55503l s S @35 255 s 93 gy 3l esliad
oo Aty Oreer L eSS wis 55 VD 3 RTHVD
Silws,ls &S o Cxl) D sl s oS (IU) L
O e 288 VY Sle 4 J S ) g0 4 (0121 =551 25
4 s 35 CON oy 8 4 (s Oob J1 s
Olea Cle) STy bl ol Gla JguS &y s
JoSa b alie Sl all L 4T ds esls (0S8
Jsame e 05, candlan J5b)s 5131 5 D ales
B sl oS Dojae 5 essed Sa 1y 35

05 gad (g ls g

1RV 115 g 313 /7 e § Cuny 8)9 / OBws)5 by eole slEilsls (alc alas


http://dx.doi.org/10.29252/sjku.23.2.1
http://sjku.muk.ac.ir/article-1-4102-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-15]

[ DOI: 10.29252/5ku.23.2.1]

O Coluw asl) sane syB

435 RT sRTHVD (la 055 5 Jg S lsline
3 eSS z 0> HDL jsls s (gblsbine ot s
25 e e (P>r0) 1K edalis b oo S
S o s 4 bg e (gla ke 51 pn 55 (5 )lslme
(P>+/+8) w5 stalie CON 5 VD (sla 05 5 055

(Y Jeds)

:25(0OH)D g HbAlc

g 3 6o Lae A58 m sl Ssls wm
sy 55 Ll sdalze 25(0OH)D 5 HbAlc
s P=1/000) (s S50 0L 1 oy (HDALC
s oy sbtae P00 0lj 5 058 o el
ol 28l Cor 5o Dl s 5 e 5 peslin o e
Ao o P<0) ol o a5 SIS o IS e
(P=1/04%) 0lj 5055 o ol 5 P=2/00)) Ol
o s g og Jlsbae 15 25(OH)D 5 4 s
25(0H)D ,stie D ooy JoSo o pmn 5 2a5lie
5 S polie duylie o8a (P</00) ol wily 2l
VD o35 ;5 & 25(0H)D s il coge3T e
() Jgdr) 550 l3kan

(o) il Caglie

Sl 6,8 ol b aaly 55 uilyls e 05T il
(P=2/¥¥) g lslme 25 5 oo Soslis 5 5ls 0Lt S
Ol j1 emmen 503 3525 HOMA-IR 5,5 s
Ol 5 058 o el 5 P=/ee)) (s S350
i 8 05 S alie p8ia g lsliae 3 (P=2/00F)
J7S 058 4 Cos VD s RTHVD (s o5 5
Olej 31 G sl o gudl 3550 53 . kizdls (6 )lslime Solis
i 5 P=/0o¥)0b) 5 05 8 o Jebw s(P=0/00y)
el &S 305 Ol b SGle Ly 3 lslias (g,LT
o el AT e D s O e 5 sl
03,5 35 il 03051 Gt 5 Gty gl amlie ol
055 0T ,slae a8 51 S RT s RT+VD sl

5,5 5ol 0 ga3T 31 ealizal L s o3y acb 5 Iz
03 0951 3l eslial b la il (SKen 5 o g ol —
b @8 bA e 55 048 e Sl ey S (o
oy el &S5 sl 05057 Sl il sty (Kes
Sl Gy Se sl (6,8 oIl L aaly o
05T Ao ¥ 5 03 S F o dly la e Sl
09031 3l s 03 8 Cldim m Ssls s gl 5 (FXY)
Ol i =y Sy e - A eslaral 65}: ‘5\.:.546
Car 5 03037 51 b 0s 8 51 eSS a2 8 003
SPSS 151 e 5l eslizal b b esls eles s e3lizal
)l}J:bJja\ika}»'/'bL;Jbtuch.»):Y\459.\.3

=

i

b 48l

1S e s AT sl sl

SN Cepped IS 30D 0l 1Ol g doys Jodow 5o
s 5 SKle s 5 (P =0 /00¥) 5 lsbins g LT b
e g Saglae p el Sl 5s Ol o Ao ys Bl OLES
05,8 om olsline Sslss Ll il Jrals D ol
(P=/ M) 0bj 5055 o Jobw (P=0/V9) dis odalice
s BMI 5 gylsbas 2alS oo o2 358 lobae
53 (P=e/v))as sdalin p s 51 e Ollew O O
(P=2/0 )5 gylskns 35 03 5055 o Jobes ase ool
RTHVD e 055 55 halS op i 5550 ol o
OV Jsde) w3 S ealie RT

ik b el

5 solie e WO e gl peslh 5,5 o
TG P=1/04V) a8 oo D pliy o jes
O en Al (P=+/++\)Js zuds” 5 LDL (P=+/+Y)
Syse 35 (o IS 3D 0l 5 058 o el
se bl P=r/0oW)Js s 5 (P=.02)TG
S S 05057 5 i polie awlie (P=4/00)

u;alf 9 RT a}_)f)b LDL 9 TGJ‘JL&A ﬂlf

1V 115 g s13)a /7 e § Cung 8)93 / HBws)S (Sl eole alEibls (ale alas


http://dx.doi.org/10.29252/sjku.23.2.1
http://sjku.muk.ac.ir/article-1-4102-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-15]

[ DOI: 10.29252/5ku.23.2.1]

w0005 § D 9339 Josis P31 ¢

3 e polie aulie o (P</00) ol il 2alS
Ssbas RTHVD 65 8 5 g5 5758 55 i 05057 e

NQIUPRE Y

3 P=e/ee ) Bl 3 5 ksb o 58 e s
Stis T 5 51 P=/0)) 0l 5 65,8 o ol
s 03 4 sl Ol b Kl gy g sy
ksl O f,l?,iab"u D wlus 5mae s swslas

S d laosls ¢ aslin el 5 5l JaSo S g 5 U8 313 st sla e le 5 sl gl Jalse ( S5 5 sla Sy N Jsds

RS PR OL_-' M+SD

095

CON VD RT RT+VD =
OF\S £ AN OF/AY £ 5/91 OF/AY £ B/AF OFIYO £ Al+- (Y1) oy
VFA/AY £ V/0A VSAIFY £ TV 154/15 £ £104 VYD £+ 5/rY (cm) w8

Post Pre Post Pre Post Pre Post Pre
YARY £ S/FT O YAYS ST YA ENPF O YAFOEIY/T YYIYOE VY. YAISAEVF/eY #AD/AY £ \Y/OF AYIOY £ 1Y/50 033 (kg)
YEIOA /10 YOISY £Y/0F YEAY EFYY YRV £P/FA YR EENE YEITY £5/Y- YIS £O/TY YSIY+ £B/AY (1F) a2 w2
YR £1/F0 YYIYA £1/A0 YYIOF YIS YYIYe 2100 YO LP/YE YY/AF LF/FY KTAIVe P[5V Y4/ . £F/50 BMI(kg/m?)
ABY /4 MY 1[0 RYIYe £ [AS MY /A4 £/143 £1/11 YIOA /Y5 #5100 £1/+A Y/F /Yy HbAlc (%)
\YIY- /5 \Y/A+ £ Q/Y- Y [Fe £5/0. VY8 £F[A \YIE. Y5 VE/) o £V VR/Y . 5/ RZEAE 25(0H)D
( ng/ml)
VWeloALE[YF  VAF[-ALFFIAe VOO0« £FYIAY VAY/+o £FF/Fe  1YA/VS LFO/S0 VPPN 28/ 1 YYIOA £1A/SY 1YA/1 5 LFF/A) (mg/dl) 5 gt
1Y+ £ ¥/A- [T A0 £ 1 /F Floe ¥/ [N V¥ £ 1/Y. w0 £/ [ TR (RIU/ ml) e gus
T1/AY /18 ¥/eq £1/A% ) PE 1A ¥lo) £V /Py JJRY £ [AY V1A £1/0F e [YA £ [5) ViBe £V/VY HOMA_IR
VA/Os £Y+/00 VAR £Y+/0F  VAF/SEEOVNF  YEVYOEAVAY  wIY-/YOLSYISY  YYAINO £Y)/F4 VAO/IFY ¥4/ Y YAY/55 £OM1 - TG(mg/dl)
APIRF EYAIDD  AF/-AEYA/TY SAINOEFY/+F  AFI-AEYYIE  2SUYOLYE/FY  AY/OA £FY/YE YA/OA £YY/F AYIEY £YYIA LDL( mg/dl)
FEINY £8/0- FEIAY £8/0Y FYIOAEAISY  YOIAY £O/¢ FYIFY ES(0F  PE/MYEY/SY FEI85 £F/Y0 Y0 £F/AA HDL (mg/dl)
VEFIAF VS VOFIAF ARSI VFo/SEETYAL ISFNSEFTIAY ) FYI0e £YYITY  AYE[e e 2FEIFT %) FY/YO L /OA VOAITY £Y8/4. (mg/dl) Js suls”

S O yl3lmo gld5 =k J S 09,5 = CON g paling JoSto b a0 09,5 =VD - (hoglio (32 305 09,5 = RT (yaolizg JoSo b ps + gialis (32 yad 09,5 -RT+VD

il 50 0=0.05 (5 olizo gebam. B 09,5 oyt IS Sxo glds =T 09,5 & yg03] s 9

San 5 Bl a5 3550 505 T e il Ol s

S

.

Seh Sdple o Lasla s Lae 35 Eob ol
G e ol S a3 VO B Ve Ol 4 (35 2alS
S9 e 4 g J:-ljn).sa\f.nf&:‘}“d\ Cglas u,:.alf

sl g.:mljbﬂ:....{\’t}}qli:
0333 3 gy Ohlen O (02 Lo)d ol Gl o
-Lg-JaC,aLlu;»lfg;vb\cDurab_)uw)dﬁJ
3550 ol 0o bl s ss Hlslims (65T blod & O ok oy
(doys -VVA) RTHVD o5 55 288 o b 5

D omls Corae Sl mesls il 4 s oalis

S5 G e I Gl Sl 1 (S
“VIAY) 055 SalS op b il ol 53 35 Ohles O
0555 (doys —Y/FY) OLlw BMI 5 (us)s
5 S adlas s b adl oyl s sslie RTHVD
G b wlie (V) il Sl ea (VVF) OLSs
033 S o phe 55 OLSGes 5 S addlln s ol
0555 (doys = YA BMI 5 (usys - ¥/49)
s am dalsd L3 8 SIS lenls p e 5 Dl

1RV 115 g 313 /7 e § Cuny 8)9 / OBws)5 by eole slEilsls (alc alas


http://dx.doi.org/10.29252/sjku.23.2.1
http://sjku.muk.ac.ir/article-1-4102-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-15]

[ DOI: 10.29252/5ku.23.2.1]

YV Gl asl) sans s)B

adlas )5 S Jb 3 555 o HOALC ;5 kit 57,8
G S lse 4 Dl e Sl K5
Ollew HDALC )5 g)lskan 6 5 5l S2alS ( Slays
AL S sy 3 s s S SIS Y gy sl
V9) L osls 0L 585 e

oe=le 5o gubblae sl ol e @l.:i ol
05,5 4w 3l &S 5w HOMA-IR) o sl Conslie
L) Sl oty 5 b3 etalin J iS5 05 5L o
RTHVD 658 5 (J 55 05,8 4 G (28 Ao 5PV
Dwﬁ@j%ﬁ&fﬂgdﬁ)@&wa‘.uo%}
235 fgo el aglie Pl (teslie o o5 ol pen
Shao ) FYIVA als ‘Obmjﬁf‘u)wﬁ sl
o oa D sl s (5 em0 05 5 551y o gl Cnglie Lot ls
sdalin (glgB & S5 p amlie 53 o BHs Sl se L
(YN ) OLSer 5 Canysp Ol caie) ol 53 (L5 S
BT DARWCIPINES PR T O s o y3 45 A3 gad el
5 ksl el 5 SIS T s Y7 e 4 S,
o (Y0) 8l gals gyblae, b 4 als Olhles
el Esb D aln g O pae o8 a0 0L ol
Shosan Lim g 25d (o sl 4 Coulea 5 5
RN P gty

DA S ke SB35 Sl &S Lyl ol Ol
aslin 35 (gl @ Db mul BIB) Sl R
L;\ﬁd_})b,;pduQb,;t\;\;ﬁﬁ;\u&mgrg\
O i 358 (o O pume Zald J S 5 (6 Sty
Sl el ASled odul 3 eglie o 3 45T ol 0k 03l
Y s b sl sy S Sl pen (oS 5L 65l
Y S I R
o Ol dalsd opdle 4 S s Lgﬁim:.; (CMae)
ol S Gkl eslae el S e
I el o SSae Sl gy k5 S8y
5 bl e Gy asd e 0k S S O e

oslis e wis V7 S LS 5IF OlKes

0L Jlom ol b Cgd bt (235 & O S
Sl 5 el e Ok (g7 035 S ol 0k 03l
St oy gl Caglan slwl 5y 58 Oldl 5 Sl e e
Sl s Dby gl Ks b 1 als pulad
g el T3 s S 56 5 oS o fele o r
G o b 53D alyy 28 5y, e sles
b OT 3585 5 O bl B 5 513 (s 5 OT S0
s b Bl =i 0f (BT elS wl)l gle Jshe
b ) S S e Do Sl Gl il
o sn o 3 5 3K 6 el sl el g
ok o8 OT oo 548 o gl Conglia talS
e Luws (VDR) D sy o8 & ool
S sen J 8 LUIS 35 b s eds Je 25(OH)D
Gk 53 (19) 38 (o 0 oS 5 1 (e S polS
o S 53 25(0H)D s (glslime il sl
05555 Logar D ol JoSe O e 5 oslis
33 Golslas 2alS pumen 5 (A3 #¥/Y LD sl
) VD 5 RT+VD s 055 ,5 o355 « HbAlLC
Ol 4z ol 3 3 odalin (Aoys =VY 5 VY 5
sy JoSo O3 pan Lol pen (aglin o o3 oS A25 (o
Gb awo g Wl ol il a2 S6HDALC ,D
Sy e Olse & HDALC 0T Sl e
Dre K Olgie 4 5 Sl odd 4 pdy ks asis
sdins Ol Wl5 o (S U5 gl
Sllas 3 s o b sl Cubs Sl EL Ls,le
L 25(0H)D (o b o (o sSne bl (LS
05,5 iyl 8 YU BMI L sl 3,5 o ses 4 HDALC
& M 457 (g5 3 Wkimae Oliies ¢ bl cpl (W)L
g5 b 5 S Joos Pl L pl 5 D sl 3 5a8”
T 2o ol ol (Saa Dl g ke ¥
(FV)s555 HDALC 2alS 5 S8 Jass 5 o sl
b e Sl o3y Ol (gl andllae 0T L gnen

S5 e se So130L b 4 S Oljley 53 Dyl

1V 115 g s13)a /7 e § Cung 8)93 / HBws)S (Sl eole alEibls (ale alas


http://dx.doi.org/10.29252/sjku.23.2.1
http://sjku.muk.ac.ir/article-1-4102-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-15]

[ DOI: 10.29252/5ku.23.2.1]

w0085 § D 93B3y Joss 31 A

S o, S F 05 s e o) n S
35 e, S ol e il o (IR) st lie
ok i > o sudl 4ty GLUT-A 5 s

Oy oRIB Cel Doy i ea (19358
S aph o (o551, 2S5 01,5 PPAR vy 03
4 Comles 5 olh Oz Gl e gl S5 o e
ol o313 Ol ogdle 4 (YW)das o L5l 1y o s
e 555 0 05 0l S2alS 5 b 5ID by 8
oy e 38 i 3T g S
o 2l CIb LS o kel 1y 05 sl 5T
S 0 Hlad a5l s Oledl ¢ sl Cuglie sl s
Sl ol @3lgiin gl g5k 31 S0 (SS Ll L(YA) 5,0
bk s il 4 e Dl 558 S
sl & Zaglie 5 Sl ied b OT JRIB S o
AP ez A5k s RIB1 Sl by
(ke 0355 €A LHlH ps e ke 0555 COT
58I 0y fieds il o gudl Iyl gy Jlas!
38 e e 1y el &l GLUT4 5 jlee
4 S 1 S0 1 (sl sl S sl 5 B> 5
J,;Hﬁﬁﬁlp\ Ll syl Jsle o})Jr,Jngalb
4 (12) 538 S 0953 adS 228 oo IS o0
D by dawls b (Jojgim pundS Rl o) (o 5
s 4 58 QUi 13 J gtee e sla 3L
Iy s (o) atan la 0di .S D cpaly s (pioman AL
Lols gagr B G el 4 Lol 55 &7 AST o oo
Gl s 3 pae & Sl 0dd 03ls Ol OT o gdhe (F4)
HDL- 215 s TG 5 LDL-C 0l ials s D
PO G S mls M (M) C
35 S0 VD o5 555 055 sladed 55 i o S

WALE Sllllas 53 (B555 cn s 4 05 Gladed muly

. peroxisome proliferator-activated receptor d gene
8 _ Glucose transporter-4

o3 FY il Co e (AIRM s s A il)
Ly S o (s VIV 2887 5 o il o
B G S ) (o ) ol () 252 e
balin o il Joo 5 588 Sl gon  goslin oy 505
s Spp Jols b S )l (5398 o e ]
Sl s Sl b S5 0k il S8 s,
Sl osn w8l sl Gley ply ST Lo S5
el gt i (PKB L Akt (PIBK ('IRS-1
AP oS e JBe Sulpl (GLUT-4) 5,8
e 4 05 Gl o by Sae ey
L (YY=YF) il o Sl 05,8 o 5T cdlad 230
sl el S Sl ol sl Ol (3 g ml e
s 5 dsd B Sls re) ¢SS Ol g 4 Sl (s
23 33 3 SIS et ls U8 s s sk o
58 i S ey e St s L
olie oS sl Ol b Sl wyp ol G s
O pan 5 geslin o pe )y oSt 5 TG LDL
L a Sl il il 3 HDL Ol 5 288D sl
T 2 05057 3 05T Ly dlie on Sl i oS
755 e Wl 0055 ylalime (g & e gla e 1 6
Oer 5 oS b sdtalie (RT) (aglin o 5 05 8
e D a0 pls Dl o3 S s S BNE
S Loy Olis s il 5o Ll oasd 0 O sladed 5o
2ot Sl s Dol O oS5 S
S R O S s sl Caslie O ladd
S Sl ok i1S caaly ol s (V) ool il als e
b s 3505 eSSl gen J 28750 ulel 25 D el
Chle JlEl ) Cel DL el STk euslS
o 75U sl Canslin 5 05 Sladd 58 O el
& Jasl L Ly 1,25(0H)2D3 (o) 5,18

- Insulin Substrate-1

- phosphoinositide-3 kinase
- protein kinase B

4. 1,25-dihydroxyvitamin D3

1
2
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