[ Downloaded from ijem.sbmu.ac.ir on 2026-05-17 ]

alos

=

A0 (S

Ol 2lio 9 3250393 338 galeo
i) Skt (033 = il Slodd g (S ale 8K
(YY) 59) YTV 2 IYF raxio F (50 )lowd (o2, (50,90

b S (6O 5 4 M Oyl 53 S S Jood piks )

A 9

Tseoe Dol S0 Ped L s sage S slime B Sy
3 00508 93k psle (5auSha o5y (Sl SlEEa3 35 (Y bl (Sibiy psle oty (alay, el ol lan (2 (o ()
Koo (Fedols (Sl pole slails o35l sraan) Slalllas 5 S50 g wal s (Vi asped (g psle sl€a i e
1 ghens (Souies 93 (SAilSe (LD ¢ g gl (S pole s il salie 5 5a50 009 ek psle (gouSdia 55y wak olidas
NAYAD-FVAY i€ ¢ i angd (S asle sl carad salie 5 30505,0 00k asle (gouSitia g3y wad lEdas S e «Saily
e-mail:azizi@endocrine.ac.ir ¢ e L8 ;<o

r

S o W5 G S J el s wBl S e I GIKST Ay 8 5, 5 s ax 81 taedis
b oS 6 4 0L 3 S S Jasw D g3l Sl g 53 el Gasial S8 Sl y S
VE 5 ommS 508 b Obys 3550 e YO tla 2g; 5 3050 .3 S avolie dg i (S Cm s b dald 0g 5 5 Ady s
TRH ¢ 55,50 YOr Gu)5 51 J5 TSH 5 T3RU (T3 T4 (slalgo 50 5 ks Mbyls Jragy plowil sl ol s
plosil S 518 Jamu 05030 3131 cnl 3 dmy 555V B Y (suhols 4 5 o Se3I 0 TSH Jais (3,55 51 dmy 4iBs ¥ 5
Ag s S mys 45 dald 3B 5 Ay b Cou (L 5 4 M o131 Sl edel s 4 slaasl s S
b Cos 6, 5 Aals 65,8 51 L8 ) 5 Ololew 5 & Y0 cl TSH laie bl slaasly . dys S avylie izl
S SN gl SN Aals 08 5 b Cos 6, 058 s LEL SIS CBE il Ay
SV i ) b Con (60 s Ollen 53 S48 05 VO a5y 4235 VYe 5 A0 0L slewdly
Ao 53 p B AFE0 5V NEY (i 4) s Ads s b ol Gl ke (R Ao 53 p S e VFP2AP
S 5 Ol 53wl Oloy 51 day 4ids VY 5 & Ole) S powin 55 el 3 (P</000 5 /08 d e
©) Wl o5 8 51 ity (b3 5o gddee Ao 53 p S dee VAT HEWVOA 5 AASVYEIWA i 5 @) (b cou
Oles 13 16 ;S ames 5 (P<2 /Y8 5 o/ VA cadds o 2l Js Ao o pfuJ.,o VWYF2PFY 5 V0 X0 20V S
sools 2y SAS Jas 5o P Jleil (arb GLI6 SIS sy b A58 L cod 6 5 4 e

25 ool (S1)55 S I8 oo g3l Olilen 055 nl 53 335 o slgrdny

oo siale b s 9585 (518 5y SS K Jaad ane s 0 Sl cal (L8 igaals G851
ARVARYF Tt - RN VEEL RV A RYL S IFER DX JUT PRI B/ A ST | F PRC PRNY

05081 g wigod Sl cas (LK cale g spla
L Wise Ghlaw Lo W3 Gleys Jlos 4 € wab
waley ‘)SL; ale 4 < u_]bLA.H Lo g8 45‘)\5‘)_"
Oloos asse abgss Gl b wadigs Hlas S slagsslas

oS ot Talaise S el eSSl b

douds

cha € cwl Sl Al a3 abend L
03 el @oSe5lnl Sl b Bl QualS G 3en8
sl e e w8558 W51 slag sessa clile S s


https://ijem.sbmu.ac.ir/article-1-1226-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-17 ]

PN i oF soolad oo lez (50000 Glaal pangloalio 9 jyyi19s3 224 i5nlza \YA

_)Jé:: ;‘ ‘_} u_lS...'n.o K} ..\34\5.}:\ @J_}‘J @\A Lj OLO_)J e
50 sl sl o WS e Gleie Jals glael
ST Al Sl @ aals 658 lsie 4 Bas b
I cnbs Leld sailas aals g )50 ol8l 5] Soa B
<@l g 5 ol L S gell (lss A g3 Baa lubl ol
e Jold (3538 5 pasd slasbias w5 Gl Lag]
A3 Gmelyss b O3t g il S5 (leyo
© ObMire (@lie a5, wald wl il 5 Glslay Ho gt
oud Galid ol cubo (eie 5 oo Ssde (golan
o am Sbla g GLKa5 8 s 5 uS solan
OmnS g0 et o Slae Iuil da S ge)l culs,y wla
w30 cules wulse LB O A sladua B G 5 s S
Jas3 Gsedl 31 IS 5u5 ¥ owbuas S lisaw ol
sl Lasols a,8 ad suls dilyg, gole callad K
058 8 8 Jold glia wodle LIS 51 Al gailae (uia
o, 5 Tow e sole wo S Al el buld Lo
Guulas Jle 4 W8 Hpdae el o SIS G G55 Jse
S e

W58 Sl w3 oHlS 5y paddd ugad akl (gl
coclia gyl TSH (it gbaeS (& < ol 5l
S0 omb TSH L b oyl sl & s SIS
O3] b 5ad whieon Gl eal K0 ¢ Gl
S aladl (G 59088 (548 a0 52058) TRH
O5n 0 5 B3 aos TRH sl oS5 S
GO0 a8 @8l,a 33555 5 puy BB Y 5 U8 snos
Resin ) RT3UT3 T4 (s,Re500) (g 32,55 5 Uss ol
soSeslasl (gl ans A0 Y (s34 TSH 5 (T3 uptake
C.\:G;J‘J; QJLA:\JJ-I‘ J‘)JATSH

3o 5uu VAV 0l ales 5o sa w38 Jead gy ge)]
L mel VoVY 3l sas wa S alasl TRH (03]
Sy ol Sl e Y0+ 0 3S K Jslas o S VO Hlaw cibi
G005 08 Sl e ¥ usad B ae 4850 (e o
S Gms B Loy 4880 VY cide 4 4830 Y A 5 S8
oileyl sladyl JAls Gsa guss ws wdbse
ﬁ.}-u-l Ji‘)}.‘; “.\‘;sz:\ao ¥ (5‘)‘.} (sbd.in (5J|:A§b‘)‘.ojb

B89 59 598 Toor cesw b Sshule by goslaes

ii- Body mass index

GBS TAYIE 5 IV Om 055550 5 05T gl ads s
a5 S (5l o wl g Sl el 6L el sad
Y BN ey ol pld aiiiis S oo Gleos
5 oS58 Oseosh e ol ssay ohlas
sl 03080 s Gl cad o, € Gl
swn X E,I8 wald a5 8 ) YL o s B sk

Wy
=l

S Al Ghuly Ho sadens slapseoss ol
G ) eond GAlLE osn @il 5 dlac S Hu gl g
5 N3 SHE Soae whsns glagsesse S
SISET w8555 oy o T 5 a5l 533 5K
Ol ) 0 o glie (I8l g SSHE JaaS B 0550 o
Ssas uaaie sla s il 0MSEL B (S Glse 4
NP INY. PR, - FRCRR P ST - PR PER Y
pladl slaguassy 5o 5wl oo paddel XK Sla
Ssie G el swmuf IS ailiie gladl sud
LRV PIEGRY 118 "ol s Yavuz OB 95y o O gad
was S saaline | (SIHsAa SGK Jasd Gsedl 5o ol g
G oeglie padla 5 KK Jand (%00 Ghags b s
Sl sa a8 (geuiiS il (slagy e 58 s 5 Gl s
o8 il LRAS Gas o b olhlan 5o L (s LB
LT 31 sl ol w8558 solS s 858 b it
OSae Gen 9581 50 8535 4 aBs5S Sl w3 (S S
55 5wl slyen Gleaial (S by (ol paolse b ol
o Selmle oISde sl (Sae SHE a3 JOEA
Baa ol sl by olres 41, S50 Buse oa)lse
das3 el sladiil swlie 5 s sals GhasS
sl ead Ol MW Ghlay Lo (Shss SHK
2 5508 (oS0 b aald 65 S 5 a0
S aladl gaald - us0e Ghgy 4 mala SRags
© S (05 FF 5950 V) slaw 0V 5l g cobe b se)]
SIS ol SIS oS olose) Aliae e go¥s
wala) S gom5s) pa 8 (abes @KaS by Llae S
e pual ol £ cas @ 1) (Ose0se Ol
i s lan slaslile,s el e 550 5 BoS 0
IR pegen Che g uadslie 5 Al sad gt
S albgls (350 Y 5 05 VF) b 03 V0 (igps g il

i -Glucose tolerance test


https://ijem.sbmu.ac.ir/article-1-1226-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-17 ]

VYA wda,s by 68 0 S o ILISCas 5 s )i

(& 0sedl 3 ey S n lasal sewlis sl
General linear modeling 5 s - (o KFisherexact
o S e e s (oS sl suaie suolie s soliiul
oSaie Slins sl = (Sibe b lae Sadl 2058l
YRS
Ladisls

wol j5ILK) alids Jle 4 4 Hlany L3 0V fuil o
oSS 5w Ol lsai s SIS woie Jou
ls iS4 Los Sl Oless wge (absoS
V5 & solus b Lidu TSH 5idls Jals € L ¥ .ud
WA S S G e 5 580 5 olSea pac ale 4 8
£ G OA Slas ¥O cplply iad iia La ey 51 Sl
o3 B deld Ul FoYARANVD i Sike b dl
1ol 58 i uols Gasss 4 (JAR) are ¥ s (ZAV)
Sl ole 4 L8 ) S ay ol e L5010 el
5V 4ai Lo Cida L sy 3) YO 31 ik ATSH
S el L FY/YVEA/AY e 5Sile Ll 08 B YA
B30 8 a5l e 4 05 WY 5 ase
ol (as gea st slad S ) usse 5 aald sy S
YANOEVNOD lEs Lo YO/FYEY/\Y) aidls (5,ls e
soblSdalae 18 cwss sl (poesie 5o aSslS
Weoo s slagle) poa a8 Ladiily Ho uy seu s sl
5 TRH (5051 slaes S 505 oo GTT (a3l Lo dads
« ud eoliiul General linear modeling 31 by TSH

WS ay Jlaad ol o) Gulal 5

05051 838 59 5o TRH (s3] @ bgaye slaiily
Vo oo aald 5 asse 858 5 L9 e 5 ule TRH
68355 culad 5w L 5 sald a5 S ol sud A
Solasre Syl e 5 eudie TRH (53l 058 L o
SaTSH 5 T3 T4 cbile Lo ol ine o5l s cubls
slagsedl LGl ws S sualie 555 50 Om prw
685 058 ol sl TSH (ulial 55 0555 53 5o w955
Y odosa oo abensd ollons 5 adigns ol oas
G (S g8 a5l 4S gobydl Ly ol sad A
lle wos wd oo Galb oad o0 Ll 5 Bu S
S o a8 ) b ol Sre sk a0 T3 9 T4
TSH cdile ghls (s waSpo Bome (S 550 5)
g camb oy

siaos ¥ oou g 5 ewu S ha e 5l il
RCRTR R\ P R KL I g PPN

T3 Cia s T4 T3 lagseoss pha soSe)lul
oo 4 TSH 50 5 « ol g5 sasl 520l Ghso 0 205 b
(LS =L i) Amersham  5,las slacaS L IRMA
sl G o oss 8 guSeslal s (Sl
pladl g senl Gl =S5 Solad S b (Slases) S K)
pla (Ssedl o 9 Beedl Guod Sl S
s TV 3 S LagulasT

39 4 93 TRH 5031 sladiil (b)) ubead 5 ()
P avudS 85 S

Jolis oo s 05,8 b TRH 4 gasly (o 058
anly Slio ) 31 i Ba ¥ s sies TSH Juslis b ol il
S (BB 85508 Sl cad 580 4 W 4S i s

Jealis b uldl ol TRH 4 (ke jealy (1ols 058
o8y @lols il Hu aaly e V3 sides TSH
B O gruns 35 5

L 5 aisls YO 31 Gt (A TSH) TSH Juslis « gl il
Sl aS s sl s aals e £ 5 Giu Lie Loy TSH
S e L ey

e 89 S g0 45 08 s Loy TSH (ubeal s (o
FYRT

I¥ 5) S TSH oS w5508 Gl a3 (5,8 058
V- KEpviN SNINN [P T

IY sslens b sid TSH oS jeun 0 adig 508 05 8
il Sl e aaly e

Shod SHE Jaas §5e)] slaasl b5, ¢l (¢
oledbe slajbine (ulalyy € Sllay sl (OGTT)
pladl (sl L e o b b T Slen sublags
5 emle SSHK Jaad (5031 Olsie Loy K K oo s
K8 e 3SHK Jass GsedT 858 L9 (sl
alas o 3K Jaad (50T 5a Gsd 98 Sate ) e
dds A by B aly osa a8 5l (uagly asse ol
(AUCI20) 485 1Y+ 5le) B s 5 sa 38 51 5 (AUCY0)
ik soSeolil gl 5 (BB el GBlua sk 4
@ds Lo il e s Ho s Shie (Pate ) i aalg

R

i- World health organization


https://ijem.sbmu.ac.ir/article-1-1226-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-17 ]

PV o oF osload nto lgz (cou0 (il puglolin 9 jgyii9sa 22£ galan VY.

“TRH (5903 sLadiils g ash g 5 3 jSlae 5L 9057 (o (50993 selad sy =) J gaa

(A2 ¥0) slass (A31Y) sal

ATSH<1 ATSH>1 pf ATSH<1 ATSH>1 adie
(A7) (45 Y0) (A vy (1Y) ]
FA/YEN /Y ¥4/ £YA <J¥A oY/ £¥/¥ e /pEAN (Jles) e
YE[\£O/Y Ya/A£ AN < IAY Y[+ £¥/Y YO/FEY/N (f2ore 3ol p SHLS) s g8 53 sulas
\Y/ALY/A AlOx Y/ [y AT AIFENY (i slae dem 5o a Sy Sae) T4S

VFYEY] VAYEYY o[y AYALY - AYYE Y- (o3 she was s a5 530) T3P
YV/ALY/) YEIYE YIY ofv¥ YO/-x ¥/Y YEIPEV/A (1w ,9) T3RU
AT/ VAVEV/YY RRRR SYAE/YY ARERIS) (5 s aaly L) TSH

238 8% 5155 bl stmslan uyse 858 ol laad uss oS wle 4 Glay 5 aald 5558 0 Gus ol e plas wiload Gl sl Glhaile Kl ) s 4 lack
Il a3 6Ly ol b a5 a8l stelio o Ly aidIs Sl ine © sl sad ol sie sla s (ATSH 2\ ) a5 55 ololas b a5 aald ol il seunlis
nls ssms TSH 5 T3 T4 jaslie Lo Ll sine o slis (ATSH<Y)

) SOLS 3 L 9 0u g aig g 9 3 S0 B pens (auS 95159 91 4S (59181 o (Sulig S L 90T Y Jga
ol TSH. uleal y3 saliti 0,98 ja3 g wiichls ai g a3

) 3Lt (1Y) e
p* s 35958 93 sotssd aigsmis
b (AaY) il ) (A7)
(A3 Y0) axd g 3 (ASY) axdgyss

- /00 Fy.S vazyys 00 Frey .t (Jl) o
AN Y&+ ¥/4 Ya/A£A/\ Y4 YO/¥£ Y/ O g8 8 slad

(oo 52 p S 6iS)
ofey Y/ 2Y/4 AJF£Y/A 2 a/-£\/4 (Sl sl o Lo a S 5 Se) T4
“/N AYVEYY S REA - \YFEYS (i she des Hu S L) T3
-/AN YV/\£Y/8 YV/A£Y/ Y YFIVEN/A (%) T3RU

<o/ ¥) ctls Sl s =gl T4 Gl w558 Al ) 60l Ololan b danlio o (s s Jlo iae 2l g s Ololen b as s 2ol 55 S (slasiie *
lead oyl Hlas Glasl 2 :Slie oy s 4 alael § (ol las slas S 235 O sl c]a..ui LS Ja s obd elulas

9 Shod SeK Jaad geedl sladilb ¥ Jsus SSOK e edl (AV0/F) 5 TP slan L F0 Lo
T oo SHE alle aas oo olas 1, Glite glasy S KB Jand s (AYF/0) 52 V) Laials b (SIHea
L solsre ol pAade 55 placs 9 ABSNY: 54 & SV 5 (AR) bo L8 ¥ Jol oS aiials e (SIH 05
Sae S8l S a8 5 aald 658 s O J—aa3 a3l 4S Slan ¥ Lo s (41V0/F) (b s
sl ola Hlas waitils w558 (g, 8emu g wis S go cuie TRH e (ZYA/Y) L& VY aials oaab KK
il oad (L5 S a8 Lo AEs VY A KK O5051 48 o8 VY 85K 51 (AFF) L8V LlEe o winals
595 59 58 5 YL (golatas sk 4 wials a0 aald 58 58 VY Lo (P=+/VV) diials cule JSHE Jaas
aSgo8ssl Das wsay b aS as A Sy el don3 Gsedl (Kb 89S Gpums a8l
cha s s s o Kems candy @l S TSH 4 5lans 5 Y0 5o il s (SI, 55 55K
ull cad (65855 858 LU BB VY 540 Lo Sade ) SO SI(N) LB Y JelBe Lo (AYF) L& A asidle o/ )
5 ik aald o5 8 51 sol pne b 4 a0 S Jaad (ge)l aiils /Y 51 sidw TSH oS (g lan

(P=+/+¥F) aiiily cuie


https://ijem.sbmu.ac.ir/article-1-1226-en.html

VWY o by 6 s S e OLISs 5 s b

0 9080 SLA0 5 Sy (S 95 S 9IS Jaad (ge3T - ¥ Jgua

(A5 Y0) Hlas (485 1F) sald Lacudlyy 223
P il a3 5518 5 S99 p e (sl ' i g 3 g 3568 Jaad (g 903 5o

4 g i (AaY) a9y Sl (A7)

(A Y0) (SA3Y)

NS Vo /FYE OVY 44/r0x Y/FYS Ns' 2 s §/5 i
NS VOA/YA£ N+ /AY VOY/Y£ AJAY NS VAY A\YA/YE V/AA 4ads Y-
NS VPE/\ Y \0/\0 \YEIAE AIFA NS VA \YA/FV+ VIA s pe
S[oN¥ VEY /YA /Y V\Y/20% VIV Ry WY Ver[PVE BV e
<[oYY \EO/VEE \B/YF V- #/A0% B/YA -0 VYo AY/F1£ O/F @3Sy
NS VASVY£FVVA VAAVY 2054 “[AA - V-0 50V #/4) s A ate ) o]
NS VAV £1VOA VONAVEV-A <[-XF - \YYEL LPFY GBIV pate ) gl

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-17 ]

99 O enlie 5o ol ne el Fardi JAIs oliulae o slaad o oS s 4 T sipon et (15 b Gllans ahs ot ollan 858 59 danlie ju (5ol fre el
iean i s wem 5o a Sl cnn 5o 5 obas gl £ Sl Jold B3 VY- B sis ooy 5 0 038 joulie § g8 Al e (605 b ololaw 5 wm g s wald 55 S
el 4335 50 il he s 53 a K e o s Sbiae sladt (Sl ol ginte 3 e[| wdlgad s iae solel s 51

KB Jaad date Gl afsns Gl oad 55K, 2l 05 S faie 4 Shaas e oL s 4 ) K2
Ve s A BBa 50 elasn 5 OSas S o ) ol sl oy BuSpe Brme G588l S a5 S )
el 38,8 5158 YL ohis (s am Somb S Sus w88 o

G M a5 S S Ja o wad saaline SHuSG Sou

LSRR b s s s 855 KoK obile
] 508 Al was S 55 58l e JAS 65 <

H

(J:‘:‘Ju't:“" L s P;Ls't:“") & O :)SJE able
—
4

VR Y. £ q. VY-
S Ceme Bl Gy B8
lids Lo 9,8 ju oSIH9a HS oIS Jaad (90 yu Lacdly jS oIS il -\ s gad


https://ijem.sbmu.ac.ir/article-1-1226-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-17 ]

PN i oF soolad oo lez (50000 Glaal pangloalio 9 jyyi19s3 224 i5nlza \YY

W88 G S 58 Sl Gy wiiils 513 S g 55 5 )
O5o0) @ gl 5 oad i gl 5o 3SHK Sl 5 el s
sl @ad L8 b oe,u 058 Ho K Jass
]SV ~V R RCIVN I 91 KV P- R KPR PRGN T r R T P v
oL oo o el a5 Gllan G Ssos CS w
alde ol 4wl Ladil o old ol wiiees wlin sad
g3 o Ol e s SauS 85080 Glhlay S wal
g Joi wales S31K) wo g 0 Kaals line)y (s5lan
|ian (5 58 (s dasioos LaS 5 adis 0 (s w
Ll gala os 8 ol s aials b g8 Gla s (Saa
S (g6 s Bae e o alidly S Sla gl Ko
o Oolan b (Foliie (P cullad 5 @i Ll )
QIS 30 S JanS 05T pnly 5 oS Sl yala
Bans LS, sy 5 sanl ol (See il () ol
Tl o U SIS 5 o seon (mlendly o G
A a8 Gl e S gl guanie slasS 5l
Oboa L9 sad @l wlgs O o XK Las
S5y Galsed) SlB @ asae s glie wigns oS
S50 S Jaas (aalS 5 god K Gl 5 el
9 WBeoS Oseost BlEe Sl ale 4 adsuS o8
Ltassy A S Jlael Ll Sl (slag e sa
5555 (SLa0 30558 pans 59 sk Gl ool oLt
w58 (Al w3 (8 wibe (anb (seugune 5o (S
i GRS L oS s ool ped) 4 e glie S5 g
st Gl oa3 (85 Tl slian e KK
L o SYsk eSSl drae dbaals w0 Gede
5 Jee 5o el cage OB ol Gl ole
3l ma3 5l by T gl e B (535058 50
WSydiee oyuae (B0 - (B8 glagslen Slusba Jelge
Vo slawdy o8 KK Jaad ggedl 5o S ol 4 2 b
o€ o Sty 558 Ll SHK e )y el

- YEXYV &
C_u.u‘ Bl ] iS‘).A

Bab osa w8 b aawnlie o
Ve osd a8 ualie Masls ey She b 5658 bLS))
5 Sre sl Jiiwe sba 58U suk o G e)] o 4Ry
as sA o8 GRS SKes s O sdige wpune o
slagisly o JLb sl slad slas Jae PDEAS Ca 5o 132 5]
Salsn Do s oMl sl G sate S updiee ol
oo o9 4Sonl Ll 5l 5o b T us S e Base - b8

Whgn Al @al (58 5w Wae Glolen o 58 ks

. -

G MW ohlas wo S Gedde suala Juagly Lo
able Gl S (038 ahss Al cad (g 8,
Ciyme dsms b € hlas Sl 5o sl e
O5ed) widlbige wg o8 olSemss @l HaeS sl
Lol panls S K Jaas

L Olesa aose oS ulydl 5o adssd Gl wal 6,18 5
Oobass 7%+ BY- 5o g b sl 4 aieus (S 558595
> J.a.bLs O (5‘-&@4\9.6:).“ o \._\Y-C.u.u‘ [ L;‘"'J‘:)g
sle (b a s S5 4 saliieul ) 50 Hliae (el
J¥F 00 o o TRH syl sladisl s TSH sabs
fond o9 oulE Gl dae Al cas L8 Llae
5 oo Sose Ollan sl fug oS wle @ WIS e
a6, 0 Ryl gl snd suldinl Hlas o gs o glite
b a5 Sl

VRS Gl geash 4 aaglie b LISET w50 5,80
S8 Jead a0 53 (s womal ol ran S8 Sl 5 o gus
WOl sy (S L a oo Sl eS8 5 e
):\.Jl:Q.A 39 GA.&LA.:Z'_ o0 &J:‘ :)‘ «< ‘).A.AtA O L]
BB sk o ABs WY 5 A laglel b Lawdy KK
058 D) Sl Jullb cad K 05 S 0 g s
Oy anl bl 5o Ladils gl o g w958 o850
& VY O'Meara 4 Jap slagia o5 teld el gy
G Aol (RalS a0 o o wilesls las
s Yavuz dallbe Lo igas wpls ssay Gl el
033351 4855 (Al ma3 (5,18 5 b saalie o), lSan
L cnlia (A ca g Gl 958550 b gless Jlss &
K asad GBS (080 (oo 55 5 swasS (ol g
a0 il el HIKAT 5185 5132 5l aa slawdy
Om oS bl sad saaliie (iman b o il 33l
BRI de‘J 39 b..\xa.‘bj.\ 6‘3.\ GLAJJL.... J)Slan JTSH
Slafie il S s aaly e /Y 51 538 TSH oS (guldl
a5 el wae oS Tadlie dw osa SHE
Gl Vs 1 G S Sllan wials Glas oK s Tl Kan

L SosSom olos aose adgss glsw cle


https://ijem.sbmu.ac.ir/article-1-1226-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-17 ]

VY w0 by 6o s S 5 e

ISCed 5 cijmn bl 5T

6o 88 La (Js ) JSa) sws S saaliae KK
a8 558 (o8 s slasy S 5 YL Sl a3 by S
slass S 5 Sl s 8 ol s SHK (a5 us
LIS sladiil Gl 8l ol e abs o oK
S e 5o SR ial sm s s gunls wilg e s canal
b w558 Sl eal (L 5 5o KK Sl

oreli 84S s (placusgaae Gl ala (a5,
a3 i Soal Jgl st S ok e wb o sladsl
i o 5 5Se 50l KK Jand (sesl 5o Lawdly ol s
Sose sodn aald sy K 5 Ghlan ol Kol ags
28 S oo L8 (e

Goatua gl Wl plis sl g gladl
ol Lo Al w8 o Se3lnl KK Jeas JOEA
G S alpdy b SK ads 0 Salbeas
O5e5) 3 S Sl s cdpw o EA) aS ) gl
saliio) Bal glawdly 08 gla & (Shsa XK Jass
250 ollas 5o TSH (o Se3lal S (g 31 casd
o2ore 53 S Ghlan (8L sl GeSeusd b pless
08 Se ol (90 dilua KK Jaad YA Hlaa
S cl S el 83 8y 500 TSH JoI€ (83 65 <S5 (50,) 50
s il 4S5 ek (g80 guase 5o TSH cbile

References

Fatourechi V. Subclinical hypothyroidism and subcli-
nical hyperthyroidism. Expert Review Endocrinol Metab
2010; 5: 359-73.

Intenzo C, Jabbour S, Miller J, Ahmed I, Furlong K,
Kushen M, et al. Subclinical Hyperthyroidism: Current
Concepts and Scintigraphic Imaging. Clin Nucl Med
2011; 36: e107-13.

Ross DS. Subclinical thyrotoxicosis. In: Braverman LE,
Utiger RD, eds. Werner and Ingbar’s The Thyroid: A
Fundamental and Clinical Text 8th ed. Philadelphia, PA:
JB Lippincott Co, 2000: 1016-20.

Papi G, Pearce EN, Braverman LE, Betterle C, Roti E. A
clinical and therapeutic approach to thyrotoxicosis with
thyroid-stimulating hormone suppression only. Am J
Med 2005; 118: 349-61.

Biondi B, Filetti S, Schlumberger M. Thyroid-hormone
therapy and thyroid cancer: a reassessment. Nat Clin
Pract Endocrinol Metab 2005; 1: 32-40.

Cooper DS, Doherty GM, Haugen BR, Kloos RT, Lee
SL, Mandel SJ, et al. Management guidelines for pati-
ents with thyroid nodules and differentiated thyroid
cancer. Thyroid 2006; 16: 109-42.

Cooper DS. Hyperthyroidism. Lancet 2003; 362: 459-
68.

10.

11.

12.

14.

@ ows S saalie KK e Bl an gea 18 Gl 33l
SOl oslite gl s5te b dSie (ol wgas b Jlaial
Slandine) Wl oo B 5 wbgns slagseoss i
Sy Olsie 4 osdi e olpidny 5 wdl (Base - (2B Solsa
o3 oblan ol o (2B slaglay S Hlujba Jole
oS OB (s S50 Sy (e

WS 6ol M ghlan Ho o S ue
59 o JoES S 5 i AL o sa 08 30550
il a3 (L5 a8 o LAl w8 Lol Jhagl
4508 (o0 slae s S 5a5 b s e & glaS w5
.Al:‘L;m‘,‘,g,Adou\QTJ:\thgLidmﬁcﬁl.@im
Sl wus wied LKAl 5 6 M Ghlay sus
Wil b g8 Gl wad 0 mala s Ohley
o9 el 4 e glie Al caS (50 s 5ol
AL L) 3 iy S5 Giema 3 aa Ll
5 P30SR Gmlnl Kokl Sa Soke 4 ol
5 owin Jlad gy HISAT 6,85 5 il 5 550K
L s 0w S LIS 5508 S rlacs 5o Gl sl 4 e glis
G € ol gaa jo QBAL s ol gesd) mi s
e oo ale Gl gl 4 e sl

Loy S5 il ) o (0 3L sudla (a0 59

Cae 3 aas 4889 Ye gled 5o SHE Jaad el Lo

Toft AD. Clinical practice. Subclinical hyperthyroidism.
N Engl J Med 2001; 345: 512-16.

Marqusee E, Haden ST, Utiger RD. Subclinical thyro-
toxicosis. Endocrinol Metab Clin North Am 1998; 27:
37-49.

Hollowell JG, Staehling NW, Flanders WD, Hannon
WH, Gunter EW, Spencer CA, et al. Serum TSH, T(4),
and thyroid antibodies in the United States population
(1988 to 1994): National Health and Nutrition Exami-
nation Survey (NHANES III). J Clin Endocrinol Metab
2002; 87: 489-99.

Canaris GJ, Manowitz NR, Mayor G, Ridgway EC.The
Colorado thyroid disease prevalence study. Arch Intern
Med 2000; 160: 526-34.

De Whalley P. Do abnormal thyroid stimulating hor-
mone level values result in treatment changes? A study
of patients on thyroxine in one general practice. Br J
Gen Pract 1995; 45: 93-5.

Schlote B, Schaaf L, Schmidt R, Pohl T, Vardarli I,
Schiebeler H, et al. Mental and physical state in subc-
linical hyperthyroidism: investigations in a normal
working populations. Biol Psych 1992; 32: 48-56.
Raboudi N, Arem R, Jones RH, Chap Z, Pena J, Chu J,
et al. Fasting and postabsorptive hepatic glucose and
insulin metabolism in hyperthyroidism. Am J Physiol
1989; 256 (1 Pt 1): E159-66.


https://ijem.sbmu.ac.ir/article-1-1226-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-17 ]

H‘i!/.:fff‘;yw f/péJJlg.:g-‘;an)

Ulpl panalgilio 9 juyih9s3 326 galza - \Y'Y

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Weinstein SP, O’Boyle E, Fisher M, Haber RS. Reg-
ulation of GLUT?2 glucose transporter expression in liver
by thyroid hormone: evidence for hormonal regulation
of the hepatic glucose transport system. Endocrinology
1994: 135: 649-54.

Mitrou P, Rapits SA, Dimitriadis G. Insulin action in
hyperthyroidism: A focus on muscle and adipose tissue.
Endocr Rev 2010; 31: 663-79.

Gimenez-Palop O, Gimenez-Perez G, Mauricio D, Be-
rlanga E, Potau N, Vilardell C, et al. Circulating ghrelin
in thyroid dysfunction is related to insulin resistance and
not to hunger, food intake or anthropometric changes.
Eur J Endocrinol 2005; 153: 73-9.

Iglesias P, Alvarez Fidalgo P, Codoceo R, Diez JJ. Se-
rum concentrations of adipocytokines in patients with
hyperthyroidism and hypothyroidism before and after
control of thyroid function. Clin Endocrinol 2003; 59:
621-9.

Ikeda T, Fujiyama K, Hoshino T, Takeuchi T, Mashiba
H, Tominaga M. Oral and intravenous glucose-induced
insulin secretion in hyperthyroid patients. Metabolism
1990; 39: 633-7.

Jenkins RC, Valcavi R, Zini M, Frasoldati A, Heler SR,
Camacho-Hunber C, et al. Association of elevated ins-
ulin-like growth factor binding protein-1 with insulin
resistance in hyperthyroidism. Clin Endocrinol 2000; 52:
187-95.

Tosi F, Moghetti P, Castello R, Negri C, Bonora E,
Muggeo M. Early changes in plasma glucagon and gro-
wth hormone response to oral glucose in experimental
hyperthyroidism. Metabolism 1996; 45: 1029-33.
Yaturu S, Prado S, Grimes SR. Changes in adipocyte
hormones leptin, resistin, and adiponectin in thyroid
dysfunction. J Cell Biochem 2004; 93: 491-6.

Yavuz DG, Yuksel M, Deyneli O, Ozen Y, Aydin H,
Akalin S. Association of serum paraoxonase activity
with insulin sensitivity and oxidative stress in hyp-
erthyroid and TSH-suppressed nodular goiter patients.
Clin Endocrinol (Oxf) 2004; 61: 515-21.

Heemstra KA, Smit JWA, Eustatia-Rutten CF, Heijboer
AC, Frolich M, Romijn JA, et al. Glucose tolerance and
lipid profile in longterm exogenous subclinical hyper-
thyroidism and the effects of restoration of euthyr-
oidism, a randomised controlled trial. Clin Endocrinol
(Oxf) 2006; 65: 737-44.

Alberti KG, Zimmet PZ. Definition, diagnosis and clas-
sification of diabetes mellitus and its complications. Part
1: diagnosis and classification of diabetes mellitus prov-
isional report of a WHO consultation. Diabetes Me-
dicine 1998; 15: 539-53.

Jap TS, Ho LT, Won JG. Insulin secretion and sen-
sitivity in hyperthyroidism. Horm Metab Res 1989; 21:
261-6.

O'™Meara NM, Blackman JD, Sturis J, Polonsky KS.
Alterations in the kinetics of C-peptide and insulin se-
cretion in hyperthyroidism. J Clin Endocrinol Metab
1993; 76: 79-84.

Maratou E, Hadjidakis DJ, Peppa M, Alevizaki M,
Tsegka K, Lambadiari V, et al. Studies of insulin re-
sistance in patients with clinical and subclinical hyp-
erthyroidism. Eur J Endocrinol 2010; 163: 625-30.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Chen G, Wu J, Lin Y, Huang B, Yao J, Jiang Q, et al.
Associations between cardiovascular risk, insulin resi-
stance, B-cell function and thyroid dysfunction: a cross-
sectional study in She ethnic minority group of Fujian
Province in China. Eur J Endocrinol 2010; 163: 775-82.
Romijn JA, Smit JW, Lamberts SW. Intrinsic impe-
rfections of endocrine replacement therapy. Eur J
Endocrinol 2003; 149: 91-7.

Miiller MJ, Acheson KJ, Jequier E, Burger AG. Effect
of thyroid hormone on oxidative and nonoxidative
glucose metabolism in humans. Am J Physiol 1988; 255
(2 PT 1): E146-52.

Miiller MJ, Burger AG, Ferrannini A, Jequier E, Ach-
eson KJ. Golucoregulocory Functions of thyroid horm-
ones. Role o pancreatic hormones. Am J Physiol 1989;
256 (1 Pt1): E101-10.

Yavuz DG, Yazici D, Toprak A, Deyneli O, Aydin H,
Yiiksel M, et al. Exogenous subclinical hyperthyroidism
impairs endothelial function in nodular goiter patients.
Thyroid 2008; 18: 395-400.

Biondi B, Fazio S, Carella C, Amato G, Cittadini A,
Lupoli G, et al. Cardiac effects of long-term thyrotropin-
suppressive therapy with levothyroxine. J Clin End-
ocrinol Metab1993; 77: 334-8.

Biondi B, Fazio S, Palmieri EA, Tremalaterra R, An-
gellotti G, Boné F, et al. Effects of chronic subclinical
hyperthyroidism on cardiac morphology and function.
Cardiologia 1999; 44: 443-9.

Meigs JB, Muller DC, Nathan DM, Blake DR, Andres
R. The natural history of progression from normal gl-
ucose tolerance to type 2 diabetes in the Baltimore
Longitudinal Study of Aging. Diabetes 2003; 52: 1475—
84.

Sorkin JD, Muller DC, Fleg JL, Andres R. The relation
of fasting and 2-h postchallenge plasma glucose
concentrations to mortality: data from the Baltimore
Longitudinal Study of Aging with a critical review of
the literature. Diabetes Care 2005; 28: 2626-32.

Glucose tolerance and mortality: comparison of WHO
and American Diabetes Association diagnostic criteria.
The DECODE study group. European Diabetes Epide-
miology Group. Diabetes Epidemiology: Collaborative
analysis Of Diagnostic criteria in Europe. Lancet 1999;
354: 617-21.

Metter EJ, Windham BG, Maggio M, Simonsick EM,
Ling SM, Egan JM, et al. Glucose and insulin mea-
surements from the oral glucose tolerance test and
mortality prediction. Diabetes care 2008; 31: 1026-30.
Node k, Inoue T. Postprandial hyprglycemia as an
etiological factor in vascular failure Cardiovasc Diabetol
2009; 8: 23.

Al-Shoumer KA, Vasanthy BA, Al-Zaid MM. Effects of
treatment of hyperthyroidism on glucose homeostasis ,
insulin secretion, and markers of bone turnover. Endocr
Pract 2006; 12: 121-30.

Kabadi UM, Eisenstein AB. Glucose intolerance in hyp-
erthyroidism: Role of glucagon. J Clin Endocrinol
Metab 1980; 50: 392-6.


https://ijem.sbmu.ac.ir/article-1-1226-en.html

197/Iramian Journal of Endocrinology and Metabolism Vol 14 No.2 July 2012

[ Downloaded from ijem.sbmu.ac.ir on 2026-05-17 ]

Original Article

Glucose Intolerance in Subclinical Hyperthyroid Patients

Moazezi Z!, Hedayati M2, Shirkhani Z3, Azizi F

'Department of Internal Medicine, Division of Endocrinology, Ayatollah Rohany Hospital , Babol University of
Medical Sciences, 20besity Research Center, Research Institute for Endocrine Sciences, Shahid Beheshti
University of Medical Sciences, 3Biometric and Epidemiologic Department, Babol University of Medical Sciences,
“Endocrine Research Center, Research Institute for Endocrine Sciences, Shahid Beheshti University of Medical
Sciences, Tehran, |.R.Iran

e-mail: azizi@endocrine.ac.ir
Received: 11/09/2011 Accepted: 24/12/2011

Abstract

Introduction: In overt hyperthyroidism, although impaired glucose tolerance has long been
observed as a frequent complication, the impact of subclinical hyperthyroidism on glucose
metabolism is unclear. Therefore, we compared glucose tolerance tests in patients with subclinical
hyperthyroidism and a group of healthy controls. Materials and Methods: Forty- five patients with a
drug history of therapy with Levothyroxine and 14 healthy controls were enrolled and T4, T3,
T3RU, TSH were measured prior to and TSH again after intravenous injection of 250 ug TRH. Oral
glucose tolerance test was performed after 7 to 11 days. The data obtained for patients with
subclinical hyperthyroidism and euthyroid healthy controls were compared. Results: Twenty-five
patients and one control had subclinical hyperthyroidism based on basal TSH. Basal glucose
concentrations were not significantly different between the subclinical hyperthyroidism and
euthyroidism group. Plasma glucose levels (milligrams per dl £ SEM) at 90 and 120 minutes after
ingestion of glucose were significantly higher (p=0.005 and p=0.06 respectively) in the subclinical
hyperthyroid (SHR) patients (162 * 17, 146 * 16 respectively) compared to euthyroid (EU) normal
subjects(101x7 and 945 respectively). SHR patients showed higher postprandial glucose
concentrations (area under the curve, AUC90, 120 18072%4779 and 18130%1758 mg/dimin * SEM
respectively) versus EU normal subjects (AUC90, 120 1045516, 13360 * 643 mg/dl min * SEM, P=
0.026, 0.018 respectively). Conclusion: Subclinical hyperthyroidism results in glucose intolerance
despite normal fasting plasma glucose, findings that recommend oral glucose tolerance tests for
SHR patients.
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