[ Downloaded from rjms.iums.ac.ir on 2024-09-29 ]

Litaghy Alis

http:/rjms.tums.ac.ir \YFa¥oLT (Y0 o,les VY o5 §jlg ySaisjs ogle alan

4 o (4U) 50yl gl 41 Ceoglito 9 guandl 3505 (1o 1 (S3lgR (9 pod iU
Bl 38 L1 6l ol i Sy i (6,5 oS

Somayeh.baharl00@yah00.com . ) ¢ lgdol (Kl sd anly ¢ oMol Sl olSeils ¢ 5559 pole 5 (53 a5 02515 90 )l dwowns
f_taghi an@yah00.com .(Jgme ssims#) olpl laduo! o Baslyg 3ol ool 3131 olKuils ¢ o559 pole g s Canys 0aSils 1oy W il p8 %
Hedayati47@yah00.com .|l (] 25 ¢ siige e (S pole ol 5y (59,0 238 pole 0aSiimgy 32y (19,0 248 Je¥Uge (Joho Clisios 35 e 1 JAD (6000

ANV byl o)l

AV/ENY il fuls

LXVLES

bl by o0 0395 (LS 05 4 Mine (65 )3 el & Cuoglio g lgus! SIS (lie 2 (5lom (50 58U )yt B 1 BB g Aine

g Bl 5y €L

Y0 5l 55 (BMI) i 0355 sl (slyls (JLw ¥V A E S/08 i 3:Sko b (il cov 089,565 o5 0 Mo o YT 2lasi 1)l yig 4
BMI (59 8 1ol 605 a5 (0=10) J 85 (N513) )55 05,5 99 45 Skl & jgums 5 0 Gl Miadids Cygumy mpo yiogs p 5ok
HOMA-IR Jas jl odlitl b cypdgus] & cuoglio b (555 o)1l TSH gT4 ¢ pgusl Liish 1915 zolow o (WHR) ol j93 40 108 593 s
LA (S i g 03,85 Bl (ol ASlie S8 09,8 MBS i (glom (e dcliyy 8L CoB 028 09,8 (sla 3903l g A duslone
T 9ail 5 o9sS  Aulie (sl 5 Aturad T yg0i] 51 o 0313 29,5 59> dualie yobiie 5B (615 o)l Todoee 4iin VY I Ly b piie doin

A4S b > (P<0. 05) (gl b prlaws b 00l Jiuws

5&:15_..»'] ‘J)_uf 05)_? 2 .casl d)bw@"uﬁeljﬁl Py 05)_? )°T4G“"“‘ s odalie L;)IJLI.-@),,«‘JLL.SU ;’lf c,]a.w 2 cdl L;)lat.u

g2 4Bl (615 Lre 21381 dgus] 4y Canglie

o iy 8Ll (gl by ot 4 85,5 ()18 08 4 Miso (5 50 « > 4 Ml sy Bgje B (gl (g)lony s EnlS (6 S Aol

Cot ey g () cul s Lo b
Pl sax lp s bl So g 4 b
Ban g 358 (oo Dgmime D] Sy e
a5 50 8 o8l cnl ey (liless (nl (o) 2 5l
Eots aliBre Sldllas jo (F) il o 5)lse
doy TV ol Sl Cod paade g
wly ol 5> DSl g 0 o B)F
L Gble 0) (Su; oo sldlir wl3 4
3 e Sl il g Bras &S W 0geaS
o (0,00 D92 Wy SgueS aS Cawl bl
S Crn 13D G (Gl g0 5l i 0B 59)
ol Cewgy St O8I Cagy S5 5 (O Uls>
A9y Sledgeyon (B) widlise (Camgy ol

el la a4z el gy, LoyE
oals ol @l i3 .06 138 o Sl bolaaeg S

il 3l (s 5 335 20l8 Bl 5 el

3l 4 oglin 53lgm 15 s gl 05 A9, 65 oS 003lguS

dodlo
P (gwbol GleaS5g 5l Gdsmdl 4 Coglie
Vogs ok s jo adgl el g Splie
Cwoglie i 1 S b 5155 uoren ol
P95 B sl len (oS jo dsadl
S el cod wdg s )5 oS () el
5 Odeedl 4 Cwglio b S cul Slas )l
ol 4 Gedize soled Lo i (V) adl oo bLS))|
Cod gy (6,8 oS a8 il 00,5 o Ll Cdlas
39l oo gl 4 Comlus GralS o (b
oo Sy Ay ead cads (gl5 oS (V)
b 9> 30 (Ta) S s (9090 45 ol
s> 51 5L (TSH) g s S e gey90 Lol
S ol ol g azly (eod e 5l 2 Jy (a
5 9,05 0929 b WMe b Ygano &> oyl o


http://rjms.iums.ac.ir/article-1-3416-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-09-29 ]

5 P)lss obml g Kol a6, o5 4 D
75Ul S oliass .ol J1E g lew oD
Oyl 4 Saaglie Glie (S Collad ogllas
30 (SNl Oldlas Ll a0 5l ol 31 50
Gy s Lelse 5 oo cullad b L Ll
@Az b e d)l5 o8 B3l s (Bee B
O b eeon a pole Gk gyl
Suaglio 5 gl SIS Zolaw » 9590 S5lse
eyt 6 oS 4 M (U5 50 gl @
elaisl gm0y alal sl sl o

BLTTY)
..“u - C)b s k-s?).?.:-.’.— w )AC.)L> '.."» o ui:s)
9 S 09,5 b gesl e 9 el e Jelds
by 1y G (ol (BasS &S0l o (058
shls b cod by 5 o5 4 D
LSas (Y051 50 BMI) gle — o35 <Ll
s Slee IVAY ole g0 o lanl jo aiols
OBy (Gl Sl LBl o g oS
O3 5hs <88 JB b el Jlw gl (b
shlo a8 b cov ubg s )5 o5 4 i
slxl 4 bl g wog @l Loy (o5 adlal
Sortr 9 (39 o Cam (e Olo s
Jos A Dges Koy 993 (i nd Candg
P oolaw asS oS8 C)Jo @J)ob‘aﬂ
L (Kbt 5 59,8 oMbl o3 0
A5 VY olaad adlllae 4y 95,9 Ll 4 azgs
Wog Oyle axdlae 45 0g,9 ol aioll Sl
Mo ) oS lem 4 og M)l
(b T4 § OSTSH<Y . pils) b o
S @ pSekS YO 51 YL BMI fyog 1le-Y
9 oS- o8 (slogyloe a4 Dol pae-Y xope
‘A..\.C—a g_:l.ul.’>.> 9 JSJ‘ dfa.n ‘w.c—f wLa.)
pas—F yig SalS ol by jo ol8l oS L
SV ands ol £y phaie ob)ye cudlad il
Solowm ST WDle LBIG-A gls Bras pas

http://rjms.tums.ac.ir

OHSe 5 o)l Ao @

Slaw 31 slds ole 69, et Dy Ts a5
Jlsind wile 3553555 5 555555 5lS a5 >
Y eSS Sl g S oSS Slorm
5 5 Ssbce GLUT2 S48 slasains
alas )0 (pizren a3 ge Rl WS Sl
g GLUTA 55405 slaoains Jlaz! IS
@ Sl wSens ) 50 edoe ol Ts
b pslie clle g A0S lay JUl alac
(V0 0) Byl 8 05800 obml o]
S8l 1) Gdsmdl 4 Cueglie Jlotal il
0di S 4o (60, 8lee Mol 00,5 ol
o Sl &5 b oaisS Sl 50 9 Gl gl
JH ol o Sles s iplgdl 0ni S L wign
ol & (ks ST 500 (sgm 31 (Y) 050 09z,
LTSH e oyos Vi a5 0l 03,5 oLl £oi00
S W) oo pedins LL3 I )59 a8l 5 Sl
O ks b Sl bgslen ()b slite
sl Elsl go 8 cubs Gy ISl s
g Mdbse (omd g (£5)ls5 WSl
I sl a2l 9 SBlr G 68 b
s b e e S S (A) el ou
$95 s Sleeslo 9 Gelgnsl 4 Cunglie SV
o) o plgre 4 plane Sow Solad .l ol on
@ Soglie bl 5ep a5 sl 68 S
9o B Sleaslo 9 ¥ g5 Subd g gl
Qg 3l Gy oo S5 4 g Conl ooy ALl
2 gl & Conles g9, Glawz (Sl
Rolie als g o alls ooy l Bl A
P el 8 as; jo (V) cwl o>
Ey3o Sl lans Slallae 055,05 IS o ol 3
OV ) dib o g U LT ol a5 a8 )5
bl L (SO Sl cod s g8 oS
O3 50 ol Eomd 5 sl 5 950 098 (slan Lo
Ob3 2 o 5l dlige Glope 5l plicy pl 9
i Sl S wle s 6,1 oS @ M
5 gl 4 Canglie 4 Ml (B yme 50 e (L
5 Sz s Oy Blal 4 Dl sstiee (izmes
e s (Bge B sl )len
ey o oLl cplas el sl las Sladss

WAY OLT Y0 ol YY) o)53 1§jl) ySiisja pglealan


http://rjms.iums.ac.ir/article-1-3416-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-09-29 ]

@ Ol gl 0 Seaglie g gl SIS (l5ae 2 (53l98 a5 3L

I8 G a0 Lo #Sle asys A
Obrd 3l prped Sad Sy polaie 4 aid S
20,8 eolaiwl 1y yed plil >y Polar g
FrioS pF ahds Ve s e addy
09 SIS pl B> Glal adds
O QQ; O c\.O.a.Sb \e 9 (Ga.uus.o L> o‘).o.b
9 20,85 o (gl allae aigSons S 095
Okl 3l o cele FA Bal 65 (o L
5 S sle x5 ojluil oaze (njed iy
035 93 & o Gogeil I (S5 505 aiges
3 b gogesl wdss J S gl el
WA SGlS 05g) aw (2lde slge Cud )
oslau! ey S 65'“’)" ‘a5l.c olKisls
5 E9xo WWAY olo S d )l 5l Ol pedias
o9 Jboy smn 3l om ey 0L 4ol
‘Sé,?ossjb")’llmoob&,bdsdﬁqd yolhate @
solatwl  blow! kel g jlae Gzl § Sl
O dmlie ly Jie U geil 5 (25
5 <85 )5 Uil 5 455 3,90 SPSSLO

Al s § ks o p<0/05 (g yls Lo xlaws

b aisly
o iy SIS oS @ M 3 Y slas
G oS Mo 5 V0 5 (225 09,5 5o b
ehea b S5 08 3 iy o iy
sy Oy asddlas cpl jo FIOFEFV/A
S0 sl pate Lo awslie w85 I8
3 Soler el e VY 5lam g S om)
Gladl @ azg L.l ool (5,155 (V) Jea
039 o SleSs oShe () Jgu
oS 490 P=0/016 o ooy >l P=0/022
Oedgmsdl Zshw «(P=0/003. WHR 4 p=0/002
5 (P=0/000)  yJemdl 4 Cweglas ¢ (P=0/000)
3l om 275 09,5 5o (P=0/046).TSH (pizran
S gae jmals (glen Dl e ploul aian VY
odnlie o oo Il T4 xlaw jo auils

AT OLT (Y8 o5l oYY o555 15y 1y Saisj3 ogle alan

D p e S ojlrl gadens ) S
G5yl a4 il 5ls 5 Sagpl (o35 4l yo
okl U Blax(eaS g piged) agps oloyo
WS Sy L (e \Y) o el
Yo b lpl s aldg o0y Jale o Soge;l
ol Jos a4 Dy o Goge;l S 5l g Jlo
) Geios gzl Jome 00l (i 59, 0 b
OAgR Jolpe S e A dazlie (055
ab cold) p)8 5 ol ools 58 o Sogejl sl
o goge;l ol 51 am 00,5 Lael Ll lawgs
5 (GBI (25 095 90 0 (Bolad Ojpa
A dilys Ll Slead S 18 Gas V) S
Lib &jpar oy g9p0 5l J3 el FA
Aol g Gl 000 Gl o e AR Celu
oolaiuwl b a8 sl (6,5 ojlasl ool puxd 5g, y0
y9i8 el SECA Sk )l g 08
sloslanal b 0jg e (oo V) Sl b L]
) sl b SECA Sl Jlzos (s555
S 3l osliinl b Gl )93 9 oS 590 e, S5lS
3o il ) Sl b gl )| BB 22 5l
SHBMI) o 005 el ol plxil la Goge)]
5 (@ o) 93 j5dome p (p)55lS) (g e
5% 2 Ghe Hlo) 505 590 e 5| WHR
O Gl e el Gty (o 8le) el
$0905] e S (a8 sy 5l 93 i (e
O Aol S sl dged b a8 S b
oY Olisleyl ads ¢ o sols Jlas! olKiole;]
oS 5l eolitul b 556l5 ol ploxil 59, ples o
@ olpl el el o)l <558 Rl
Tl oS bawg o3l (i S5 b,
T4 gl cpmized b 6,8 o3l AN
Ll el o gmbo uS 3l oolizl L TSH,
Ol oBiws bawg Guilioeg) (oS ) @
ookl b yudguad] b Canglin .balls (58 ol
> 50 pyw 565 lie) HOMA-IR o
8 e gl gl (R Jge (hee) LLAL
tolms (O V(i ooty o) Lt s

2B o 025 098 la (F3g03] o
Ve, ey 59, Y) shlse (o ped aely
Aoy B0 Sud b oake VY Goe 4 celo

http://rjms.tums.ac.ir


http://rjms.iums.ac.ir/article-1-3416-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-09-29 ]

OHSe 5 o)l Ao @

Sl 2o i WYl g B 09,5 93 50 (g 2)90 S1 e duglie - Jgi>

P t 0925l o 090l Ui 055 e
0 /oYY \fiats YA/YYE AIYE Ya/AvEA/DY e (p554) 09
-[-of —/5Y0 Ya/ vt £y YAIVYE 5.5 Jys
e \S YIVAA YA/VYE Y/ ARYAr=R 70V e (@ye 50y p)Sss) BMI
- [bAY —/ovy Yo IVEE YIVY Yo /SVE YAY Jys
e/ oY Y/AFY AV/SAE VY V- V/0¥E AIYA WS (20 (o) oS y92
- Y- AR \RATARE ¥21%; ARATRE FIAY Jys
sweleo¥ YIVEY <JAYE /-0 SNt ¥ S WHR
- IYA- —IYAY [AE-[-Y JIMZE -[eY Jys
< IYAY V/AY0 A+ [o¥E N /Y INVRR- V703 e (53 3 32 p)5 o) iS5
Sitas BIALY ay/yV-E VoY Ao/s o AI¥Y Jys
sefoe /Y- AW/YYE YIVA YA/« o % O/VA WS (2 e 2 2l 9,500) e
sefoN SIALY Y/ £ VIVE 0/t YR Jys
sefoe /204 YISVE NN /oo VIAF e gl 4 Canglin
sefoo¥ SN O/FAL VA AZAAERYAR Jys
sef ¥ AN ADYE V/oY FINAVE VYA e (i 2 p)S 9,5e) T4
- /by~ ¥ ant visot \/sy YIYAL V¥ Jys
we] X5 /vy FIFEE Y/E Y/a- /oy S () o 2 2l 9,500) TSH
o[58 ~¥/+M Y/ovE YI¥ FIFEE /SN Jys
(Jito T oygo5l)adllan 3,50 05,5 93 (2 (g0 2 3y90 (So yoite dusglio =Y Joi
p t Sl 33| o
w0 /oYY -Y/YVa -v/-¥ (p55LS) i35
#+/0.¥ AL —Ivs (pyo oy p)5okS) BMI
sefeo¥ =Y/ -o/-¥ o (Slo) S 593
sef oY =Y/ -0/-¥ WHR
-/\a¥ -V/ay -As (2 2 32 25 (o) S5
#+/0-- AN \Y/AS (3 o 2 2lg 9,Su0) e guns]
5010 EARYN -Y/¥A O] 4 Cenglio
sl A \lal \Vas (% p oS 95 T4
FRYR -v/A Y/00 (3 ue 2 2lg 9,540) TSH

5(P=0/000)  yJemsl & Cwglie 4 (P=0/000)
sk 2,25 09,5 ;o TSH (p=0/009)  yiren
2 55 e g J5S 095 5l yieS ls Lise
A5 098 5l i (225 09,5 )0 T4 haws
(p=0/018) 4

odds axd S a0 p<0/05 gls cxe i
sl 5l 8 (225 9 U5 095 5o (e TSH
lafagai 5 Slyped plail | oy 5 Sliped
Sl 00l 00l QLMJ M)

http://rjms.tums.ac.ir

) ainn i SIS b o 5 (P=0/007) it
09,5 0 ien (P=0/283) sl sumlie
Caslie 5 (P0I010) oy s 5 J 5
odlive (5,0 cixe yinl38l (p=0/007)  ydgus! &

0,5
Sl (25,5 G dmlie @S ¥V g
Silsp pyed aie WY 5l G 1) gy S5
Jooz sl bl ;o &5 weSlen waae Gl
0N OluS 5 cwl sals el las (V)
S 590 P=0/030 o ooy aLs p=0/034
dgadl mob o (P=0/002. WHR p=0/003

WAY OLT Y0 ol YY) o)53 1§jl) ySiisja pglealan


http://rjms.iums.ac.ir/article-1-3416-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-09-29 ]

; Y4 )...C,g,wsl @ Cuoglio g dgudl SIS Gliae 2 (S3lom (e 56

6 -

£y (O}
I 1

(HOMA-IR) (ol sl 43 Caaglia
w

mJiS e S

ooy R

TSH (A (b 2 daly 9 5)
N w D (0] ()] ~

[any
1

o
!

Ol Ul

2 -
1 -
O _
Ol Ul
@ 5 U8 09)5 93 o lgml 4 Caaglie Sl pis -V laged
9 -
8 .

mJiS s, 8

L PESNPTES

TSH (i 29 U585 (228 09,5 99 0o Slyasd Vo0

Shed a5 p9md w3l collad I L ol e
Spe Y alae 1o o)z GemlanST Ly o)l
D g o e S Ol e U
2 &5 okl o Sl e cslie rals
@ sslop cld Sl (O cl (sjlen (o3
Sl w3l S yb (g puS ge o515 Gl e
A S 00,5 (el dlac la )by LiollS]
2 093Pl wbos Gl coliul Jlo o alae
98I JEl 05265 lo ol collad a3
GialeST o ouS s o aypl ool
OnlSTl a3 2 o a5 aleslohg o o)

AT OLT (Y8 o5l oYY o555 15y 1y Saisj3 ogle alan

S5 Azl g oy

S g alS Sly ol gass mlo
BMI (p=0/034) (55 Jols S bS5
WHR 4 (p=0/003) ,.5 ,ss (p=0/030)
aan VY 5l G oy 09,8 o (p=0/002)
D91 13590 Sl9R (o pel

o oz B3 5l eolatul (gilee codlad
039 R sl (b, e 9 e se LRl
A OV albiee o IS 03 9 2z
Pz omlesl g clly Gles gilse codled
Oy ke o8l asl o ed OMac

http://rfjms.tums.ac.ir


http://rjms.iums.ac.ir/article-1-3416-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-09-29 ]

el Y b 8] 4y s (60 Lino ok
gyl Camdg o gl ddal) saies lis ol aS
ool b (1) el gl @ el
5 oealS Satinn Sl ¢ clolainl @l o3
S8 oyl Ja
sl 12l Bl lo Sogejl jo 5 gl
gl ay Lol 6 pdy STy Gl Bl cde
O) osde ailS ppw opdyedl Jade |
GRlPl e ailg e 58 60 Slap sl
Wgd (g5ler Dl el plowl ) am dgadl s
SlosiysS i Sloj el (Rl 5l as)le oS
55 owms JE g S
5 e el culd wlpl GLUT4
ord Sho gl gl eSS sRe
o 3 3 o, G ST o shaie
g dae S a0 uwll cde @ alac
Cuilop oli8l Cye jo dlac CuS 5y Ol s
Cdlad ool ools ul.w., e (Vo) Sol8
Gb 5l (gl 0 See Il Coge (o559
oIl g (Joke 09,0 % pundS (65 oz a8
(1) 935 o0 0z bl Ggnlaeas]
ez S ey LialS Wl esls lis Slallas
s gl b i il oS5
o555 agi b oS ofs oty bl e
b Canglin > e A el (e
S b b (Sdalie O 5 gl
& yeS H90 haze ol Gadodye WS g5k
5 Sn R @ flE Ol eammsplas
@S 09,5 ;S Wil (2SO 4l olis
o Jele pl omoclls g s Jrals
# L ol @ glie Gals cenl (S
(2 5 ayF )595 6-'4'“’ s plas ol
Gz pl sle Goge;l el 00,55 ()l e
o Vil 5 4l a5 b
Ll (S ole (nl 4y lgie o Sxe i
yed ole V8L (Ve r) o\ en 4 5, ol
065 5 sy o L2 35S w1, (s3ba
pae 93,5 oy p S5 Jlog 4l gl L Gl
Nogei odalie (o) 05,8 3 1) S

@ Cwglie szl gl

http://rjms.tums.ac.ir

OHSe 5 o)l Ao @

5 JWS.OF) wb oo ialdl 5 wls cdles
9 WJLA-U 05; 9.) MLO.Q )b (Y’\Y) u‘)ls.o.b
BMI wis 57 (lgie (db cod punady i
S e b S padds s 095 50
90 2 53 BMI g (359 )0 (el sjl9a (n e
5 Geiod pl ases (V0) 09 o Jae 09,5
Syl SlgFen yol> gaazs L BMI ialS )90
o OYAY) Len g o laallgd gaam o
(039 03 SIS e 3 (S5ler e atie VY
o) amas (VF) wis euslie WHR 4 BMI
Olgime a5 8,00 Slgren yol> b b §udod
Sl (K o Sogejl 4 glas Lo aules ca¥
g2 4 M abogesl ol G o 1p;
Sloyed aan Al o (YYAY) e 5 o)l
Br-0js ALl by (lls>si 55, (el
e S 90 5 ON ooy Ll 9 els
AOY) o)ls Slgen pol> gubod L aS 0 )l
u.....mlf )Sql.u )..ob- LY CJL.! ST N
o 75 095 50 gl & Cueglie 5 (el g
Ol g Gl s (s5len o el atie VY
6ok sl Slallas 35y ]S 095 )0 b it
N IS I - NUTRW YO FONE S Y
bl o Helgusdl 4 Caaglie b e b
plo 59, Lyl a9y slopigeyge (VA) ol
Ole ahe Slle Slhoues S e pilie sloae
FleisSds s BisEsS el as e sl
JEsl Gl o eizes 500050
Sgd e GLUTA § GLUT2 354l5 claonins
il e & 55505 adys o5 65,0 )
U L )
5 gl a5 a8l Ly Gren 4y wlh 35
Lo Ojgay J50S 09,5 50 Gegmdl 4 Conglie
en 5 ghle ol al bl gl
oS S pigmd a5 WS oly (V00 9)
4 Cuglie @lp 1) s Jelse a1 5 L
wols las Ll piomed 0S5 o ol gund
b Shles 5o a9, Glas)low £ous a5

WAY OLT Y0 ol YY) o)53 1§jl) ySiisja pglealan


http://rjms.iums.ac.ir/article-1-3416-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-09-29 ]

@ Ol gl 0 Seaglie g gl SIS (l5ae 2 (53l98 a5 3L

Q.A-CL’ | uio.c U"‘°L’3‘> 6[.@ o».\.a)j LMJle
LgL(bo..\j).:f JLaS‘ s> 9 O TSH eals
WS (oo Iy 2l Bl sl e o el
o8l 5 TSH i 5 olo,y 4 i 30y Sl
GmalS B s eeligs Vb i gosine Gy
$lo)T soy Jloy > 4y ) TSH =45 (39
e a5 cal asg BBl plo (YF)
ouds BMI alS & e a5 (g3len Ol pas
Codled oals oolo ylid g cvalive Tg ()lie jo
M9 T dgeea wee¥ligma Ho2e (59, (S
oy g GRIBl carge ailis
A Cad plal wiS la b (YY) 06l 0
iserse 4 i ol SLA
s, a5 Slacadled o cploly wiyls udy s
Sldger90 (AL Wigdae 25 )0 flins (LAl A
5yl Gzt )0 (VA) ol iy (045,05
25 ol bgie S b (s5lsn iy el (9
e ol o Pldl aS sl 5.5
s Ul ale el i Sl e
o Sigersd o) S 3l 6 gl
)J‘)J )O ;).4.35)..\.’ u))il.o& JL?-).Q ) .O)‘;).ifo
Sl 5 o Saislsrsed fly Sy 9 Sl
4 ddgps sle (9ey9e b 3 ke Jelse
@l L_;ol.J oyl adle gy, codled
E5 5 Dol (ole)  olod edguome (AT Conog
Crge $978 4 plaS e a5 Sl (G855 Sl
AL ISERSRRARCIREIE XTI P
(Vo) ol 5 By y5 Lawgs a5 (sl aslllas
TSH 9 T3 C?‘h‘"’ FLER WK uLw.’ LAS; ﬁl.?;i‘
ol Lo 3 cdll Sug ) cudled slodl 5l o
L TSH 5,50 ,o Gudow (pl azs (V0) céb
Wlgie ol s a5 ol Slger yol> Gubios
S Grz J 2 @ all (el g @ bgye
JiS Sy e 4 45 35 (551 site ol
oyt T e = uspelsme jeme (o,
adlas L (YY) o S (YR) 0,108 o 550
ey 6,5 pS a4 M slo &) (g5, &5 (4

AT OLT (Y8 o5l oYY o555 15y 1y Saisj3 ogle alan

Sloed yol> 3 b gubod ) ases (YY)
093 3z 4 5 (Ve o) ) Ke 4 GSLJ S5l
s Gladl 4 Cwglie 8l Wo S plsie
N g wllo 095 50 (g5len Dl peT 090 S
el S s igen 095 )0 (g 03y
Ol wolas o a e Hlal 4y Lengs o Jee
o ably Sl yed 55 il i b 3k
%00k b Slgw 455293 ) eoly Cendlytee
S8 Ve olaws (Yo ) +) o) Ken ¢ dlpl ol
P JL VY e 5Kl b Gl lozsi
dolip SO 0l Cod ole Voo s ol 48l Lais S
SR 3 (28 s s Jold a5 (59 alS
YU TSH 5565 5l as,0 OF fawl jo s 8
TSH Lol 095 Lo po sl y59 a8LSI L a5 asctisls
g2 bl ;o Gelgadl 4y Conglite 5 Gl gl L YL
a4 Cwglin TSH (5,2 wo o (59 als 5l o
033 Rl 5, My IS el 5 (g
oyl o 65 L a5 08 TSH s o5 sl
Wby So Jold o2y by g bLII 5o
O 8 by iSlas wo v VO L OO L s3len
5«59y ook ¢ Sl Jolis Lpsoge;] sl 4 a8
boakaly )0 50 Gedod ol as (V) 0g Sle
pll 51 o daadl 4 Cwglas § TSH als
Sls Sledran pol> iz b (ob3,9 Ol el
N G GalS Lol s mll ores
09,5 3 1y ey T4 )l (sxe (l33l g 0 TSH
Blo sl gilen el aan VY Gl e 0,25
o 4L b (Bl o bLS ) 4 (6 by (e
g o8, Yo b b ced s )8
ool ul.w.’ > o9 (A Wl ob; o)L.’Z)‘ TSH
O) Samgmdl p g Cumgmol ledshe jo a8
TSH Jlasl 5l s &S 0giae o TSH 0,5
oS o jLSsnol miy 4 e ol iS4
Ll i o 5l 9 S g die o (] aliee
dl.> oljsl » & <8l B TSH LgL(bo..\;)..f
TSH o 0w, 5 oS cpl g 0ab o0 yeS
chile gamae 2alS 1) sudens sligeso
Oezed (YF-YY) Wb oo Linl3dl L, TSH

http://rjms.tums.ac.ir


http://rjms.iums.ac.ir/article-1-3416-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-09-29 ]

5. Kalantar Hormozi M,Nabi Poor E, Asadi M,
Asadi Pooya K, Zende Boody S, Ranjbar Emrani
Gh. Sub clinical hypothyroidism. Iranian South
Medical journal 2011; 14:51-60(Persian).(No
PMID).

6. Gabriela B. review. Why can insulin resistance
be a natural consequence of thyroid dysfunction? J
thyroid Res 2011; Article 1D:152850, 9page.
(PMID: 21941681).

7. Aspyruf L, Fritz M. Clinical gynecologic
endocrinology and infertility. Volum II. Arjmand
2011; 656 page.

8. Rotondi M, Magri F, Chivato L. Thyroid and
obesity: not a one way interaction. J Clin Endocrinol
2011; 96(2):344-346. (PM1D:21296993).

9. Balagopa P, George D, Sweeten S, Mann KJ,
Yarandi H, Mauras N, et a. Response of fractional
synthesisrate (FSR) of fibrinogen, concentration of
D dimer and fibrinolytic balance to physical activity
based interventionin obese children. J Thromb
Haemostasis  2008;  6(8):1296-303. (PMID:
18507721).

10. Maratou E, Hadjidakis DJ, Kollias A , Tsegka
K, Peppa M, Alevizaki M, et a. Studies of insulin
resistance in patients with clinical and subclinical
hypothyroidism. Eur J Endocrinol 2009; 160(5):
785-90. (PMID: 19141606).

11. Aeberli I, Jung A, Murer SB, Wildhaber J,
Wildhaber-Brooks J, Knopfli Bh, et al. During rapid
weight loss in obese children, reduction in TSH
predict improvements in insulin  sensitivity
independent of change in body weight or fat. J Clin
Endocrinol Metab 2010; 95(12):5412-8. (PMID:
20843953).

12. Lakka T, Laaksonen D. Physical activity in
prevention and treatment of the metabolic
syndrome. Appl Physiol Nutr Metab 2007; 32(1):76-
88. (PMID: 17332786).

13. Taghian F, Nikbakht H, Karbasian A. Effect of
aerobic training on plasma leptin levels in obese
women. Research on Sport Science 2008; 4(11):45-
58. (Persian) (No PMID).

14. Ren M, Glysvn M, Grynhaf P. Biochemistry of
exercise and exercise. Tehran. Noor pardazan. 1380.
p.232.

15. Kamal N, Ragy m. The effects of exercise en
CRP, Jnsulin, leptin and some cardio metabolic risk
factors in Egyptian children with or without
metablolic syndrome. Diabetology and Metabolic
Syndrome 2012; 4 (27), (PMID:22691465).

16. Zolfaghary M, Taghian F, Hedayati M. The
effects of green tea extract consumption, aerobic
exercise and a combination of these on chemerin
levels and insulin resistance in obese women.
Iranian J of Endocrinol and Metab 2013; 15:253-
261. (Persian)(No PMID).

17. Ghasemnian A, Ghaeini A, Kordi M, Hedayati
M, Rami M, Ghorbanian B. Effect of interval
endurance training program on plasna Eotaxin,

http://rjms.tums.ac.ir

OHSe 5 o)l Ao @

ahn Al e 9,5 cdalive ol ploul Sl cow

Ta Ol 3 o (s (Bl (s3lon (e

SRl eyl @y Sl 1l 5 36 L
0l 50 T ialiél s TSH zals o o ol 5
Vil ol cov adg s )5 o5 4 S
9 B9 b 6L€r‘)L°:‘-’ Pilse 3l g
oA pSelr ol 5l e olks
oS Sl a4 Glgiee Gubss cpl slalgsgase

435 3B J55S pas (pizmen 5 by ogesl
Gladss ,0 05,5 oo olpiis 0,5 o lal Lyl
5 ogd oolatwl Jogesl (g i olawi 5l gam
& 398 Sy ok Sogk A g (e aslip

b oosd oxSoly Lgossil o3y shelS
5 SS9y So,gSl o (eo9ue S5 Al
Fbgesg Gj9 (hals 150 lgudl 4 Caeglie

ilboe il Dl e

iy 5 )-N.LOJ
Okl Sl aB S p Gdod (nl oS )b Gdos
YRAYVE-FAV ¥ Llulid ojlad 4 acd

VI

&lw

1. Misra A, Alappan NK, Vikram NK, God K,
Gupta N, Mittal K, et a. Effect of supervised
progressive resistance exercisetraining protocol on
insulin sengitivity, glycemia, lipids, and body
composition in Asian Indians with type 2diabetes.
Diabetes Care 2008; 31(7):1282-7. (PMID:
18316394).

2. Amati F ,Dube J, Stafanovic R , Toledo F.
Improve ments in insulin sensivity are bluned by
sub clinical hypothyroidism, Medicine and science
in Sport and Exercise 2009; 41 (2): 265 -2609.
(PMID: 19127201).

3. Chidakel A, Mentuccia D, Celi FS. Peripheral
metabolism of thyroid hormone and glucose
homeostasis. Thyroid 2005; 15(8):899-903. (PMID:
16131332).

4. Shomon M. The thyroid hormone breakthrough;
Overcoming sexual and hormonal problems at every
age. Tehran. Katibe Mehr; 2006:256 page.

WAY OLT Y0 ol YY) o)53 1§jl) ySiisja pglealan


http://rjms.iums.ac.ir/article-1-3416-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-09-29 ]

@ Ol gl 0 Ceaglie g gl SIS (l5ae 2 (53l9a G205 36

2005; 26(6):830-834. PMID:16380698

29. Perseghin G, Lattuada G, Ragogna F,Alberti
G, LaTorreA, Luzi L. Freeleptin index and thyroid
function in male highly trained athletes. Eur J
Endocrinol  2009; 161(6):871-876. (PMID:
19773373)

30. Pourvaghar M. J, Shahsavar A. The alteration
of serum thyroid hormone and its stimulating in
nanoscale on athletics men. Digest Journa of
Nanomaterials and Biostructures 2009; 4(2): 263-
267.(Persian) (No PMID)

31. Kijin K. Change of body composition, blood
concentrations of lipid profiles and thyroid bormon
after exercise training in ypothyroid rat. Department
of physical Education 2012; 21(1):65-71. (NO
PMID).

AT OLT (Y8 o5l oYY o555 15y 1y Saisj3 ogle alan

Adiponectin levels, insulin resistance, serum lipid
profile and body composition in overweight and
obese adolescents. Urmia medical J 2013;
24(6):253-261.(Persian)(No PMID).

18. Tourner F, Altinova AE, Karakok A, Yatkin I,
Ayvaz G, Cakir N, et a. Risk factor for
cardiovascular disease in patients whit subclinical
hypothyroidism. Adv Ther 2008; 25(5):430-438.
(PMID: 18484201).

19. Ravass A, Gaeini A, Hamedi Niya M,
Haghighi A. Effects of endurance training on pro-
inflammatory cytokines and insulin resistance in
obese men. J of Harkat2005; 28:31-49.(Persian) (No
PMID).

20. Hamedinia M, Haghighi A. Effects of aerobic
exercise on insulin resistance and adiponectin levels
in obese men with relatively. J of Olympics 2005;
4:41-49.(Persian)(No PMID).

21. Lee S, Kuk J, Davidson LE, Hudson R,
Kilpatrick K, Graham TE, et al. Exercise without
weight loss in an effective strategy for obesity
reduction in obese individuals with and without type
2 diabetes. JAppl Physiol 2005; 99(3):1220-1225.
(PMID: 15860689).

22- Ross R, Dagnone D, Jones PJ. Reduction in
obesity and related comorbid condition after diet
induced weight loss or exercise-induced weight loss
in men: arandomized, controlledtrial. Ann Intern
Med 2000; 133(2):92-103. (PM1D:10896648).

23. Knudsen N, Laurberg P, Rasmussen LB,
Bulow I, Perrild H, Ovesen L, et a. Small
differences in thyroid function may be important for
body mass index and the occurrence of obesity in
the population. J ClinEndocrinol Metab 2005;
90(7):4019-4024. (PM1D:15870128).

24. Fox CS, Pencina MJ, Agostino R, Murabito
JM, Seely EW, Pearce EN, et al. Relation of thyroid
function to body weight: Cross-sectional and
longitudinal observations in a community-based
sample. Arch Intern Med 2008; 168(6):587-592.
(PMID: 18362250).

25. Wang Z, Nakayama T. Inflammation a link
between obesity and cardiovascular disease.
Meditors of Inflammation 2010; 535918:1-7.
(PMID: 20847813).

26. Kok P, Roelfsema F, Janneke G, Frolich
M,Burggraaf J. High circulating thyrotropin levels
in obese women are reduce after body weight loss
induce by caloric resrtriction. J Clin Endocrinal
Metab 2005; 90(8):4659-4663. (PM1D:15914521)

27. Gullu S, Altuntas F, Dincer 1, Erol C, Kamal
N. Effects of TSH-suppressive therapy on cardiac
morphology and function: beneficial effects of the
addition of beta-blockade on diastolic dysfunction.
Eur J Endocrinol 2004; 150(5):655-61. (PMID:
15132721)

28. Ciloglu F, Peker I, Pehlivan A, Karacabey K,
I[lhan N, Saygin O, et a. Exercise intensity and its
effects on thyroid hormones. Neuro endocrinol Lett

http://rjms.tums.ac.ir


http://rjms.iums.ac.ir/article-1-3416-en.html

[ 62-60-t720¢ uo JrIeswniswi woiy papeojumoq ]


http://rjms.iums.ac.ir/article-1-3416-en.html

Original Article http://rjms.tums.ac.ir

[ Downloaded from rjms.iums.ac.ir on 2024-09-29 ]

Effects of aerobic exercise on glucose, insulin and insulin resistance in
subclinical hypothyroidism overweight-obese women

Somayeh Baharloo, Faculty Physical Education and Sport, Azad Unuversity, Khorasgan branch, Esfahan, Iran.
Somayeh.baharloo@yahoo.com
*Farzaneh Taghian, Faculty Physical Education and Sport, Azad Unuversity, Khorasgan branch, Esfahan, Iran
(*Corresponding author). f_taghian@yahoo.com
Mehdi Hedayati, Research of Cellular and Molecular Endocrine Center, Research Institute for Endocrine
Sciences, Shahid Beheshti University of Medical Sciences, Tehran, Iran. Hedayati47@yahoo.com

Abstract

Background: The goal of the current research was investigation of effect of aerobic exercise
on glucose, insulin and insulin resistance in overweight-obese subclinical hypothyroidism
women.

Methods: So 23 women whom suffered from subclinical hypothyroidism disorder with the
age average of 41.08 £6.56 years, and BMI over 25 Kg in square meter, after medica
screening were objectively selected and randomly were divided into two groups: control
(N=13) and experimental (N=10). First their height, weight, BMI, Waist ratio, and WHR and
the serum levels of fasting glucose, insulin T4 and TSH were measured. Insulin resistance
was calculated via HOMA-IR model. Then samples of experimental group were undertaken
aerobic exercise .The control group received no intervention and just were followed. After 12
weeks all variables were measured again. For intra group comparison of data depended t-test
was used and for group comparison independent t-test was used. (p<0.05).

Results: after 12weeks symphonic aerobic exercise in experimental group body composition
including weight, BMI, waist ratio, WHR, and also insulin levels, insulin resistance and TSH
had significant reduction, no significant change in fast glucose was seen and T4 levels was
increase. In control group insulin and insulin resistance, were significantly increased too.
Conclusion: the reduction of cardiovascular disease and reduction of insulin resistance
among over weight-obese sub clinical hypothyroidism women is probably possible through
weight decreasing with aerobic exercises.
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