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i -Thyrotropin releasing hormone
ii -Thyroid stimulating hormone


http://ijem.sbmu.ac.ir/article-1-1505-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-17 ]

IFAF (o0 0 (coslad (oo il (50090 Glaal pungloglio 9 haia9) 222 iGalas F\Y

Osn sille Ve 58 50 a KK VO B Y W bile
892 5o e e 5l usm s w5 a8 slad s Lol
N L A N N i e e
Cia wieos byl € w5 Gl ales S
Koo Sl 5 00 S e i Gn JAI 4 el ssd e
O sdiee S aiens slag s Sose G
(S 5 S L0 8305 ) Ous Koo slacsly Hu Lag e, 5
Osn JAIs 4 sslisn gl eas Sl3T w5 gl oo 433
IS it wpdi e o G ol B G 5 W30
BY o ol ganb G IS oS ol ge 50w ) el
ook @ Slde cadd 5 ol @ls 5o Sl e ¥
Ol g oo CdaSl el ol B Jladnae ch e
Gl O 4 —Shew w5 sl sieas
W bl aylse 5o w gds g auls ("GFR) 505K
B8 S e Jide

Al g 533 (sLagy 905 94 4T

b 9 B WS Eeat b O b sy O o b
Sobde whgnn slagseoss olaale Ho plaayl
saz 3 g olyT ) Gy sad JKa3 slag, se 58 wlad oo
Jlael 15 952 I3 iy oo o Lol 4 Goa b3
slagsoss OBT wsdipe oialplie purw 5 WS
el aliss 45 0T (Jy s paddie JolS b 0 w550
3 638lsa Jlael Lo LgT wpeS Sl e oS el oyl
asdee bl guad LB G SAldcuw)
SBT sles sladiun 5 31 oly 3 absss slagsessa
lad slo i (gGuud Ho bl oo salls 1) 05 (S50 58
8325 4 5 45,8 slag ses 08 (55 (o smis (slasui S
30558 LG58 S duusee DB 4 5 ol wsa e T3
5 e (sasaa G5 Sl ge Lasdi S Gl s 31 L
oo wile el anlae Jlel 1, asd ol
Lol b 1 0 38,0 o3aaS) Gl 4 Jlab o Ll
Lodwlie oo s Gl adons slagsersa
asfinns gedaly LagT (B8l O3] e € placily
(s B @l S wile) wols wSens slagsessa b
GlGd 50,8 £ 95 50 W5l S gl slassi ;S

3902 S P sl sgay ("TRS) wdsns slap s

1 - Clearance
ii-Glomerular filtration rate
iii -Thyroid Receptors
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i- Thyroid response elements
ii- Metamorphosis


http://ijem.sbmu.ac.ir/article-1-1505-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-17 ]

IFIY (o0 @ (coslad (na b (co90 Gl paugitin 9 yyi19s3 324 (gulan ¥\F

Sose o8 b SIS paad o IS paad Y

oS 6l SIS 5 b sl 1S el
Ollsass o OSUSS s o gusla SIS o
58 10y amal (dlw Vo G A 0Ll b cuslyl) gl
3 @olaw sha (2 5me Hu o HLAS) Ll S Se s
ool 4 aiiean 31K 6t 0550 o dasla S geulad i
Mg oo OLATI (LB Y LB A P Jgare
5 O8asS 53 SIS ot (oo il alae -

0 Jsia guiudlibs ol Joliie (pdig) Guolae o (LI
AL aas sly Tadlie Sl bile g )

\E s
el sad dul )

el Ly 168 (ulalo ¥ ua

j‘dﬁw;‘dwt}ddhﬂm&tﬁ ‘)..L.A‘L_A‘)J
st ulae el en K AT i s lanl
) 38 S

lomere as g 58 (35S 4S el K 50 a0 Vs
a5l 5 8 g o ual (g o sualine L6 el
&5 s e ulae w8 e HAT w31 T
sl

O3S S (e Hu s 4 s ol S5 adi 0 ARESK!
HU“‘“JJJJ°AAL:“°C‘—"“‘QAJWWJJJ

hee b puotes 5o e (G0l b ulas u,
- sihae s 4 Se0 S b Lo WlSee ol
80 5 Gy onl s ol b oosd sols i) sl leous
o8 oS dulae S glacls 5 cewd Sha s (YL
5 el 0l aline HEAS dilas (s 5 opliie slagle)
sle & lagy) alss b cteuys 58 GMERI AT+ 4 ol oISl
Olsie G Ghas Gal Ol S 5 G pusiens o 5 (Sl
Lo s S 5o SIS g (oo osie < all Gl
B0 VS
b adess paa ods b iy ool S - o
L 4ad 5o Ll ool Llae 5 380 g, S e Gadido
L5538 31 (sl o Mae 5 sl GIS w53 Gusiens o
b paa sl Mallim Slise sdle 4,00 LS4

@2 ab 508 pan panbs polie ap K)ol sy ad g s

ii- World health organization

sadsle ad; (el s cda 5 Hole (S 5508 Hsue
o8 5l oo sl seoa e Gl wsdioe 53
A 5 oole wlsss (5,aS le 4w usaaS BHlee Lo
5 8858 e 4558 baes 55 Slaglis Glhaa GISI (59 54)
Toad aala slasl Hie s sy sluls

WS oo (Sa) w95 3ble Ho S SluS i Ho
€ ool S0 SIS S g o so S sl e LS
po oo gl lale s TSH 5 by slas ses 58 s
il Gal cud w oS ol Ho Sl oo el
99 08 Ly aheus OlSpS S0 - e wad e
ol 1) peanis S KUK sladSa 5 wpd oo saaliie
O b a3 S g IS0 gealan 31 G iAo
9 S5 Jolse SIS Jolse y saS Sad 4 G
Al T s 5wk o salls ABAL I8 5o Jasas
Gl a5 T4 cbile Hlopd b o o Sud 4 o
o9 'JﬁJLFA YL: o u;t-‘\’-\JEJ_):\: K] TSH C_Ja.‘.c sl
T3 cble ) bugio B Cidd b 0508 S (50050
b oo 2alS 50 T3 wud glas S Ho g sl Liul 33l

dasla ju a3 didd Cuad g oy 2 SLAGEY

oalis ‘5‘).3 L):‘.‘ﬁ‘) Oﬂ_}]&fu\]a.o Z_)‘JJ‘ Y able -
23 ash lmis 4 1M Bl e dilis K o w9 saS
09 s wols asay Al glass, o Lol W Gl
6k wlaad Hu Hlhul W akle g5 pean) sladallls
sl gy (5058 lac sl ol w s o (5 S8510 BlLE0 )
G ol B s ssbie 4 Ol s S s e
Vs g5 e S a5l H s el YE )0l
oL Lol (loae pules i 1) w0 gaaS (guialila ¥ J g

.MJGA

CaaSS

o a8 Seasla ju s Cuaudy Jaas ddls
(A 99 pSs5)

I >y

[ Ve EQRVITVLS 44-0-

Lacugie s 3 5aeS Fa-y.

RVRVIRPITPIVIS <y.

i - Euthyroid


http://ijem.sbmu.ac.ir/article-1-1505-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-17 ]

¥\V Ol )3 by 35S 3 il ladst JuS OLICas 5 (ci pe Do s S

G Gy ol 3 dle ool baas e olas GialS T e
s gad suliiaul (Lo lallas Hu SIS s

39908 oy g3 sLagRAL
curd g g adl oSeolil Ll S ol (shun il
Cualse o pedld s peddine | pela
e Glis Gloy Jsb so 1y ol ©lymis 5 sad usa se
OB oo Wb o) Jelse Adlag lagaals LA ¢l
Jss8 050 amala Sl 51 padld ) Gy el 438 S
reulie i @al Lol 5 cuulie (28 5l 5wl
il et 58 O e s—sulie 5 asl il
W 4w unS glaelin g sl 6ol slageala
s L PEA) poan gonias las A s «S wilds,
cls 4 clie pedls Wb s 58 sl (Y )

W 508 pedidie 5 dallhs

A 3 gaaS (GounsS (yadis slaeAld -Y Jgua

b 5l aay by 3 IS

slol slagails
Dlows S G juas s o - a9 50 (gl -
Sl sibee - Dol ey gilee -

el (o S slagaals -

Lajaali b

A g a8 (g ll - peains S -

ooty TSH - sl TSH -

el glagseosa cble - a0 slag ses e obile -
Ol ss 585505 -

g gaas 5 il sLAMEAN G (5 a8 slagd g,
@L@A CAA-Z‘AGJ ‘SLA‘LALI)J ‘SLAJ._LA (B sdac J| ‘}Sﬂ
Tt é]at\.a B Jﬂ; &\9:\.4.:21 4SJJ:| ‘_)3‘ aling éJaL\.A o8
gl 5l sy 2SS L7V G Yo Jla B (o)
Sad sy Gapidl o5 4 enlie ladelbiy loal b Gy
S0l 5 (2bas) slassaS Bl o gane 5o (32 s
9 sla,sdS o ™ el st s w o e ISt (et
el cal Lol € ol b (psm olen) byt Jla
S ol sl Ssaa s wsdee bl IDD o Sy
015 daeleul e JolS ol 4 (hals y wildieal 55 L, 528

(5‘.&‘)\9.:25 L) u:xa ) J‘%.AS uﬂ“):t[.x:\ .A:\‘)JT BL |\)9‘

sl g3y s el sad Gadidie Lyl Ha CiiAe i
ale 4 oaas o ol GLSe 5 TR ol GBuw 5
el ank slaaas gyl 5o bsio B adle w oS
L, 58 5 ol Ho b ool b aaa 5 Jiduy sadd

o)

Ol S 5o BB s5lse 0 (Saesl) o IS
aailin aiab w0 (S50 Hlaa dhie S ause 7Y )
Olaas 70+ 5 Sslade o Gl Z¥e ) Gl gladhie o
iy 58 o (ST spaa) (posal 1 LT sl 5318 5la

S do—ere ok 4 laggessa popw olle Y
Golsmenn) ladallles gl Sseosa slag,Se)ll
s Hlas € dble jo (Jla ol bbb o suliil
TSH 5 T4 5,850 b () 55 co cdiiona s woad b Jacs gie
o o3 S5 paddie | a5 550 (5,l8pS 4 Mise o)l 5e
4508 sallle (LS (s SILoe (saalis saS Lo S
ou ohl o aal g die TSH>O oaids ol alasl (luly 5 5o
il w o geeS Solis el (Sao Glalhss A0 5 yid

03 Ol il ey (ale o508 cble —F
o8 W cuads g oS85l gl pedla sl ) (S p e
JUb) sladsle b s oS s ool ol aaela
osbn (B8Los W 5al @loudd 4 upd oo ST w8
Ol aseS als 5o pw Gl RS el g
Ko JoSle )y ol smann o oS3l aag o olas
laassisil 5 s ol RIS 5at Sl Gal i K g5
5w ol o olaiale Ho olacla b ool o) ks
slagsla Bl ssay sode € sl ssny Slhuas S
aaala L3N+ 3 Gl o 4S (Anti Tg) ol g oK 5y
JEEI Jlao 1y obasd sole ol sS6510) wyls wsay
soSesll sl soie sl slags,s Sl ek © WS o
S Olisabl glos cnlooly nasd suss DS 4 s K us
55 ANt T (0l 5358558 L slren b oSe3lwl s
R N S Ry S S U RERET RN
Slle SIS o S s Gl a8 Oliee 5o w0k
o8 Jy) sl (S Jole s 4 asw Cpl K8
Sl b parn stonio a0 BBl Ll (ud g5 e
o9 TSH (geut58 Ssad Glise poes 5 afsns 9
GoSelil e pld gadi s 8 slag lan € laals
o9 dl W QIS gl peals SIS ol sKus
cble Gl Slaow b s wmbiee Glalidl s saaS bl


http://ijem.sbmu.ac.ir/article-1-1505-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-17 ]

IFAF (o0 0 (coslad (oo il (50090 Glaal pungloglio 9 haia9) 222 iGalas AA

Ohsod 08 Sad pha oy S OBaE 58 Ll pae (o
A aal A saae glaMEAT 555 o Hlows Sab

S el G Gl e las Ko s s s
5 oubas 5l & 4,81 aladl ol ol s IDD (g5 58
05 eSS sl ol goled o ISLES (g sl oo lae
Oime 5 SELOL plis sladlas )y, (Sialea b B o ga
Gk ISl B 1, oSt o s sl Glodles
chslae o) (osdS sl laciua Lulul s bl
1y a8l als (g sins OISl VYWY Jl B cvaasl 5 3 lags
S cnl @oslob oadY ile sal e Ko @
LU L ol gMabog s it slaas Cilids slads ol
Sy s sula S @ 8 Gbe)l u)se il
S Al 51 suliial sl nal 53 B 5 Sty LS
laee Jo ) glhisassa palel wlin slaal 5 oo
5 0SS5l el sl plios sl (ol s sdle
S bl Lo o35 4 osse Col 5 dileas polaalAl
sad s g o A,y Lada by Hu Lol 8 LAl
=lae 4ol 4 aa 8 LIDD S oLl )8 el
eSS oo LK Y e GsdS Ha usase
wiles S anl 1 (F-P.P.M) .S

ol pedd KIS sud ailils (s pais S loee
Yoo BV G Sy oo S soldid Joare S gla @
BB G 5 5o Hlaay Sawlai oo @il a oS5 Sus
5 eolub ol oo ol o) saliial il po suliil
ol 4 Lis b pam 50 0ol —aie mad A0l
o) soliical o ke GL) W 30 8l 0,7 b el
by Jlaal 4 g 5168 S o) oSidn e Dl S
Lowsde SeS laslS 5l ol i, B85 o
) 00 IS sl malk s s gl
sas8 559 b Suud Ol ue Gu e s S ol IS
OIS e (sla s (5,880 (s e

0509 35 Sose 4 8 bows Hlw Ao, Jslae
s G5 (Gay Wl Glea b 31 ke Lo agaals
ol GBS 5158 suliieal 050 5 530 e) gal STl
Ol 15 G ws (B Gloae Jle 5 B s sl 32035 58
G S Shsa gl sasS 5 Olsiee Oninps wla o
iy ol slaoll sas soliiad wiias e Jlo S
5l a5 lae

o3l seay buste B il aa ju obig) (s yany
BIS age LA o) 58S ()l cnBise pae o gy
il sud a0l s 95 515 50 S 0k

ssane Jlo i b S 4 IDD S gasbys (all
Cull g Gl sl s al diues sl wb Sl wgd oo
Ol 5 paubis olS 8339 4 o ABAe Jolge 4 el
..A_,‘.A Ui'u.ﬁu LSJ:Sﬁ:“‘-"A:

Sliaas 5 slse s skl 4 adY S5l 5 aus (¢
o8 518 Ol HLEAS 5o Al dan Wil

ool 5 obis) wb b mae Gl Wi (¢

(S oaale by 4 aa s b b ghatelin (o
..AJ.:Z- el%.l‘ ‘)J.:ZS L;CLA:%‘ K] L;JL«Aﬁ‘

SBT olen a5 as e 5 Y sFeus JolS (B 50l (-

sass o el 5 o&T Slasl (5550 usls SN Lo (5
alge p Y

2,08 89 s IDD L3S 50 snae iy, 9o S Heb
Dl ey glad slas Sl suliinl 3 S oS Hlow

9 ol (pigas Bl S S e S Ll
ol shhal o ol b a5 JES g, e poaeS
il o ol e suby sladSie b g cd sl 4o ypan
osia la,sdS Gl A s Olagaia 33500 sasad
095 Hlods & s 5 ULl a.ﬁ‘}yT‘)l:u.,\l:LuTu_‘éfi
sl 5o (sl sl wsmal, olsie 4/ (USD) Ko SKas
) aii,lie Wlsad A gol Ladsya3 ol 31

oo ek pley wadl L Hlow Sad jo ws ol (&
b oo (BalS sl nlie o b8 5 JEBI S ol

S Sl ek 4 daala o Hlaw e lasal weay (o
Dlate 4l Kad G peae ) le iy 501500 Hlaas Sab
SERIPRES

LeSa il b (S Ko 31 suliteal & olil gaidle (¢
M‘@fdﬁf%@ﬁb)&)dﬁ&&@@
S sl ol St

S Lol K bug o Sa wlg el (o

i- Universal salt iodization


http://ijem.sbmu.ac.ir/article-1-1505-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-17 ]

¥\4 Ol )3 by 35S 3 il ladst JuS OLICas 5 (ci pe Do s S

Ol g9 2 9g2eS (58S Suaidg g 554l gresyl
Sre JolS5 5 wdy o PR slaad sy 5 s 8 saeS
oba (a5 o 1y e oS xSl 5l LB Lag salie
“ L JJ..LAS :)‘ u.fl-ty 6:)"" uf.t.u.‘- o
B sl puty Kok 4 adilgo (5580 BB ST
o9 b aseeS ) LAl LA L eyoke Gl s
WL oo s glayeaS i ju el gaas

YY-vr
|

3 s B8 slaad g0l A0 (gaan Lol ol W

o) saly 1,8

Cusen (Pae laSa o S las 4 aladl Los gla, g
ala Ailhos @ cunas (Lol ssbie 4y su S usa
olosbon wals aladl upn e o Lo 1y olagn s
095 Suo e boedle Yor0 Jlu o cilag Sles
VWP cuman W LIS cuady ese] ciws o glasals
I B R e e
W lasals Lo pad yETie (0 gs sl Crus eolss onl SIS
ouiwd 5o Glga dles FNY IS0 S VAV sl LlLd
cdbise (OB Ol YAQ) UYF/O S5i8 ssas 0ol b oo
asee Sman 53 55 FE K gk Sl 1 G
oIS (L8 T La YA B S el Lu ZF/V 1) Z00/A Gl
S e YooV Yl 5o s g G551 ol swss S
SIS Llaw Glal, Lo Koedi S us ob 3
sl LualS 4 o, Lo o aX gaas (b aSa o sac
Jlow GBI b dmlie 5o I K pans 1)
e olas Sil3El 7YY sgas WHO  (suds VAAY
ala Glas 50 YV Jle o il Sl Glosla (a8
S8 ool Yoy (OB Osalie YPP) Olselimals 51 /YV/0
P s BEL @ilse Gl (oo see Sarea 51 (YY)
dan 31 558 iy LB eudes VAA- Jlu 31 JS G
YL Ll s luallal slassaS 51 A S
B Slassa w SK oaas LK 5 K el saals
O Dl sl o sMa s BB gt o 3 G
asaS Hlau bl 5o S W sbeaus Hebie 4 oS
Suren agw g3 dgia als Ja Ho 5 WS o W
R FNTRCOVRY- 7 PRCES JIPEN
Obedbas w5 YooV Jla o Loy Ho w0 9aeS pgads
3Gt OF O Guy 288 I8 e duse Sles cudlag
Cundy 5l gaaa glassls Gl sl sdS pse S
o slapu, s wiles el e | wpa wasla w bl

Ol (150 LsAS OA S 8 K o) gem Glgn LS VN0 0

5 S e a1y T Lo Hu sl oS5a S L (o
solul € WS L Jslae wlial i beS s nla
b Galal, a5Y

OSae AL Gri 5o A wia IS 4 oL Lo (g
548 35555 S0y S s sl

ol Kb 55 IDD (ofan Lol By, S
o ol G, sl Gaox O eoliiid (Jy wond
OBso @ pdY (I e by w Ll S S gldals
dob & Jlu dia Jsare 5ok 4 €S) upd pd 5 e
aleds € Able 5o (Gainas wa S oo o s (seladl o
S Ly 6 e s Ol analis SLISL 5 sola Gl
o9 sl clie Sl Hlows A, Jslae Gaoss ol
Ol A g, sladslae 5l suldiaul (g5 S (540l (sIal
09 buae gl 4 4S9 (Saoil san) o sl bl (51
50 €S ol £ sl 8305 4 il LE ilica S Lals
dosdl o 4 € SLaks wil) s ki Gb e
S B b da g (Guslae Olyselomal g s g
Jo sl ¥ By sd w Hlaw Al sy Jslae i e
B aw oo 0l w5l Jle S ) o8usS o il
sl ol 5 soliionl s sdle -wlaipo oels Jlow iy
OV oo S e s aS ) il slada) oKy o
3 0lnl o asaeS ) LAl wdg 8 (,8aS Glesya o
© Wise € goldl Lo el sid padidio Gla b Ll
Ol Bl Cas Hlaas O 55 Bouas iiiua wdg 0 (LSS
O S ol ad walsd sle Y B Y mae 5o TSH LzalK 5T4
S o S gadlaie o ondils wal A 4alsl JLw O B Y cus
sLagsesl G (b Ca sy Kb s (Jlo wiy
@SS Llaos U8 51 S il Al Ho b cullas
388 355 a8 9585

Sose a5 Wil o ladle < 00 @ w o8l
5 Wi g, Lo s el rcalio by, i S L1 sulii
ey Jole Lo ol s soliil lae glas,] 5) € bl
e 0l 0w Gu S dlal oy sl Sl wsde
OlsSee Bhlie (puims 5o oS uplie 55 0T GuS Jasiul
sl ohw laga s msad S solamad T
22 59 55 (bl 0 S € w Gusl b Olsel SRl

C'_\-ua‘ sady {.\L;ﬁ‘ J‘)L,A


http://ijem.sbmu.ac.ir/article-1-1505-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-17 ]

IFIY (o0 @ (coslad (na b (co90 Gl paugitin 9 yyi19s3 324 (gulan ¥Y-

Jlad 5o Guabie VA ididlie 50 40 bgase (JSEL oy 2dly o
Jlo Do il e Boo8T 5o 50 Gaalie OA 5 Ll 35
SEL bl b gl sel iy slusd fp s sodas Yo
QBT 5 (1FY/4) (b)) slassiS ¢ bsase w
soolE Lo LT SV s Sl Lu e (YY)
oo leioe (S Sahacaly il o TIPSl
o8 Ossly VAN (S 5k w0 Gl pesee carea (n
S WS e mdlyo (B w (Sselmil selie YHY Jal)
olis JualK VF/¥ sgua godae YooV Jle 4
aiiil w SEL @by 4 Sl gel il Gl 5 aas o
o YoV Jla Lu /YN0 e Y Jle Lo ZYF/0 51 5

(Y Jsaa) ol s a3lS (g0Me Yo VY Jlaw 0 7YA/A

OIS 1, asa slasals gode YooV Jlu 51 Lay LU
b0l GLLsES 5o o (s YT G sl ilen g
€ 50 52814 5 Wl S alad) (godlas YoV Sl B
s daela w il o cuas g 5 Sledlel Wl Ll 0l B
Olosl w able o bgye glassls yala Ja o sy
b4 bgye glasals wlea, gl cius G 1y sa suasla
lasals wea g ol Lol s sa g Lis 5 5ES YO (5l LIl
carea 1747 e Ja o Dol w ) s e
s, sl Gulal 53 aas e (b 1) Lo (gsel isls
S OE sl YFA) ZYVA s a cilos e
OIY Sk 4wt SIS s 5o Glea oloselmb
JNO/A 5 baugie W ugaeS AN cwad w asaS lag]

(PR ST - KU RV S R W) KNS FEENR TPV

2 lad as SIS E8liyu ds Y)Y Yl ju Olga (o0 908 Caman g uylae () el il alaad g Cuaed Lo guliS lai— O Jgua

3 SIS il s

(SO9eE Curan aylse ")l"),.ﬂ‘_y’.ﬁl..\ WHO (sdilais
(Dg2lss) ahaa (10,9) Cracatd (Gg2lae) slaas (30 59) Crred La ) 9eis alaas

YYVA ¥ ov/a Ya/v \e [EAgH]
YOV YV \Y¥/P YV ¥ (5ol
a¥\/¥ YA\/P \%4 YA/A . Lol B Jled
Yav/y FY/Y Y0 ¥Y/a 3 Ly
\a4/y YV/¥ YoV YAI® ¥ B O e
AERY/N WY YA/Y \A/® ) ot Sty
VAAY/Y YA/® Y¥-/4 Y4/A YY K

4:‘4\9.3_6‘,\9&5‘\ Afd\g..ms‘;l%d‘)&:isv\' J| YY) uslS
et afidl CAdA W 0S50 HedS YY 5 bgie
(P Joia) wo wad w050 Hlas (55548

J%JGJ%&V"VJL&JJ&)}S&'&VY&C&J—UJJ
VPR PV RRVINCI . PR S0 R N PR RN K PRR VP VA
DS YY Lo danla s cdlyu g0de Yo N Ll o auisls

A}‘uﬁf‘)yﬁvf‘)d\gégb)d_}yﬁfﬂJJL;.Q[SL.:

Ga Yo LYY sladla b glea sla )9S o Cdbyo Curd 9 —F Jgun

Yoy Yooy Yoox A csdl ya
\ KPPV ANPYPLE (LN

4 \ VY b gl o saaSr SISB

Yy v ¥ RVRE FEEQNPWAHF A1
#4 ¥4 ¥ S
T8 YV ¥ SIS Slaie 51 i
" v o b3

VYA VY- \YF Sled! shls sla,y siS slaas
ay Ay 4y Lo, 5 S slaxs
Yo Y lda oledbl w86 sla, i8S



http://ijem.sbmu.ac.ir/article-1-1505-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-17 ]

¥YY Ol )3 by 35S 31 b sladMest J uS

ISas 5 oz 58 Dk 5 5

Gl gire sleaws ool (Sae 5 sad algie W 0 5aS
Suren 5l e s gaa 5 Olsaia S5 558 e ab
Do S b sl (8 puas 4 S)LaS Lo cdbu SIS W
Olose 5ad da g Wby sad (LIS ZFAIY WLl 5o
o3 9 83 oslite a8 ) (AR sla, 4SS Hu S yms
S S LaslS gl S ¢ Sl 5o wile Lo, 5 oy
ROV AR

Olodl o8 s laws Cusud

Olg) 59 SIS poad 9550 o s ST (A 55y Gals)
Ol (2132 lis 5 435 asle ftid) SB8aS 4 b e
Aol SlSan 5 alel IS0 T 5 \YFA Sl S oS
cabide 3hlie 5o SIS 5 w9 GBI opl 5o Tk
b GuSI5 5 Soall slas S i (saials Ha adaa 510l
oot paddie (M4 dlis Hu 1S gaida o ol sud
Sales cilag Slea olodle waa Gabands L
Sloal LAY Sl 5o SIS poad o) o 58 4 adl
Olase 53 JAVIO Gl JXY Jsdie N0 sgdie JNA
o8 5 sad GBS V0V Dlsgd GU) Lo 5 AV Ll
Sl OT 50w (lme aiu g sud ewy s «S JBblie jid
RUARY

e SSu i VO il y S g o AYFY Jle o
3200009 2 slagslany oldal 55 K o LKea
it b 5 435 aole ias) y e wed o
YO Lo adly Ol dlbie o 1) goane s Ol
WA/ ol Ganaa b 5 0o (0t csia sobeslS
OB ZFF 5 Hlase ZOF 148 uls Hlis mli wols alad) L
TVY s OLEAS AVE Seelomla VeFY 5 atials 31
) s BB SIS paad 5 s Mise SIS 4 Glrey
L SIS oad 5 pad T 78 5 7V G (B o Y
ol w s GBme O isiuuldS OF Lo w i (hals
Slodea (Lo A Gaallgy (o Oloee b 58 5 Sl
m..:yxlga

WY oo OIS 5 @de S8 gam s
JM S ols GLES 51,5 Bod 5o w9 AU el mils
JYe 50 s wass SIS 4 MWiae Gl VN0 5 oA
Ll g sualie B 31S (ol ZAV/O 5 ol
23 058 0l 5o s T by eeas i Ol 59 1o
9 S Qb chapn iA 5 paab Ol

Ol 58 9 780 HBY 58 SIS pand ala GLES saal s g

alaas

L,

BB glacd oy GaXl gws S boggaas o

o oo o dasla wy @by s bl o g
OF ) s usaaS [lau (sla,5aS slaad Sgosb @ @S
e Yo Jlo Lo 5sdS YY @ Yoo ¥ Jlo Lo LS
!

—

slosad) ol ails ualK

20 O a0 g jlau glay giis alaai - Hlag-an
SO YoAY g YeuV g Yot la b

Jlad (od Ol digl ool Lo cdsde ol
cle & s Sl o @l gble 5 Ll 35

Soa 5 S SlKaa Gugal Dl Hu da S LG slagnd
805 i o o o Sleus el Glaly slaghs)
osas cndilags S SO 50w usaeS s gay Gl Lol
curan 5 L8 Gaaln ¥osgaa 5 el Lis 58S VY Gy
ol ol asls L8 Lbd Gasme o 1 Slea esec
pols Oba a5 5o carea (uls L8 sy caS (gl
el wadd 5w unsS Losioke el slacallad
G922 IDD (o S (S Hskie 4 lasa (o S o
sl y aS sl Gl 0,8 158 e80 0,90 wb 4 o Lol
gl Gloddad b auls delsl SE b 090S L o5l
S ooal lagislS wsde Al ssbge W u s
55258 Wil 5o 4S sols L el 5 Wl jicad sla, 58
S ool & stilee 55 Ksel 5o 5 Msad (asle Bda
Gl EAS S o s K55Kee VFO 4 VAVE Jl La YY)
SIS b o5 wile Galh buld gl (See &S
“V.J.;_:LL:\;

6333 ‘L})‘JJJ__ ASASJ)A.AA o Hd D L&)A Q‘.:b‘)t}i
s o (/00 53) (Sl Ulhae dlie 5 L)l Lo
L oGblie ool 5o al3s Losbs ¥l « aau e ol


http://ijem.sbmu.ac.ir/article-1-1505-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-17 ]

IFAF (o0 0 (coslad (oo il (50090 Glaal pungloglio 9 haia9) 222 iGalas ¥YY

La et puolo ot alash Gl T s Sles L9 Oledes!
s Wiy, 5o s Sad SlTl gulas sk o
S S b Ghn i K 18 s o Olseloils
09 b gie 5 olaialy (olatl Guolae GeISVY NS A
09 e (o A Ve g ey Voo Ly b sl 5
Lagy Gl alad o Seelomile Llna 00 US Lo pwss ol
Sk e
5388 slagial e wasl V Jgan 5o € 6 S s
Ko Sad ardl 058 & € SIS pond ows
D) i ,le wgs an Gpoidns o 31 gond S plag i
Ol Wi OIS @l (ol 5 Jaesln leial
Ko 59 5318 gt A 5 Ol s slasle S
OB 5 (oot Olaal,dl (Gl sa (Hlasa slaglio!
0548 (e 5 (258 (535 10 slag Bl (ol b o sass
Wisle I8 e Sl 5 ool Slua S 3blie o slde

B 1 S3SS gt (it

VPPA Il o Glil Y 3S 4o ga 43063 £ gai -V Jgaa

Lglicl 098 ¢ gacd

(22,9)

Ol 5 930S @l e ulids 5 Jlas Sl Olgnal 2V-

Sl s szl < 5o o

deal 53 5 lSES QLS (Olad) (sle 0. G¥-

(XS o Ol3ke (s S LA e (B Glaaludl \RNAL
Olsn sl 5 Ol (Hlions

<y.

O3em 5 ok GlaaliodT Hli)sa (Ol

Ol o9 s 9saaS 51 iU laddEal) YIS 5 (g8
09w 9SSl pab Gaslse boaiole (oIS suS
O3 5 G 4S8 ged (s 1) (L 03S selin VWAA Sl
bl s oose 4 an gladle 5o S50
JOES 5 oSy 1) wags oolie 55548 ok ilaal
S ol la dem o Gal3al s 0S5 3l slagdbal
Olae (ualS i oo Byumn Hloas Kb 5 (Se b @
Ol 8l il Busad ) o) o Lassaal; 531K g
308 s sl 0¥ OMaged 5 LISl T aalss
o9 el aleal (idsel Ol bk oS g
osslh bl lulis (Sl - idliy sle<es

il 5 el A Bblie 5o ()55 Hlaws ey, O suldil

L poad Cosidis cug,y BB SIS (LS Lo 5 s JAY
gond asas b wad aladl gla sy ala Lo ol
c;]éli: :‘)‘_}J‘ L UM[S S oR R ) éjctu) o8 _)3‘\;
L35 srmb aa 5o TSH 5 0555 slag ge) 54

0558 S slagbicd Lo oIS g5 slagws
S8 Tplula e ol 5 luas SSu s Jels
saiie gladallls ™ Jliwsa o oK 5 Juo! gaal)
K] 69[_0‘ ‘)ﬁd\} :uu‘)t@ BL Q‘J[SAAJ L;\‘_)A.C ‘)ﬁd L;é..\.a.:lnl
Ghlie opl 5o 318 pand olo plas Gleial 5o Juel S0
3 0as (Saewilina) sl o (Swossl) s aa 5o
s saad GBS Gy Jlas YY oS el (Slae 3 i

Sl psle slREI sa SlEEST Ko sladallbs
sladial (e oot Jed glaliny, Ho (Fdgs agd
Ay o0 Al w8 oA L sl san w uaaS ) b
SIS 1 Ll g, ool sladisue S 5o oaub sue
S poleal 53 Gl 70F 5 A 7V 08 % el s gad
Olasel G 78 5 Gha Lo e aulaliad a3y Y U]
Olyseloiils SRl 5o .cudls asay cusy LB SIS
cullad alS Solas @l byl sy TSH cble
T4 chale ol selitils ase S 51 Gl 59 9 g
G b WA fpl we Somb b aa 51 50 s
TG 5 e a3 B sk 4 (A5, s Jslas

Caad 4.] \YEPA JL;.«.- B :J}j.s B ﬁ‘; CJ:\.L:L nguaao
2208 lilee by g wed Saly psle oSl
s50ke (5o 5SS (S5 (Bsel 5 Oless g
Loasole IS opll Huw usaeS 5 il Gaslee b
O ek JSES ool ol Gl cislae slagslen
aladl sla gy 5 ladallbs (H5la S @ da s b S
Sl Jsb 5o 5 sad S el g€ Calia s L& Sy su
AaX Kie Ja gbal) 5o S oSon ma gou
Jlaal idly gloanlyd wd, SIS oLy Jlaal & el
Gblie 5o 6505 4ty 950aS 5 (B0 Sasad (o )5lse 952
60538 S ol s Sl 5 gaS Sl S
29 oo el alaSl AYPA L a1, SIS (Survey
Gy Ko 5 bl S50 50 ol 58 Slua S bl
B u‘JJA:)LA K OLU‘)S 6‘.&&‘3&‘ 09 (o A {.\‘.}:‘
Ol bl e sla 4 S, slases 5 (S


http://ijem.sbmu.ac.ir/article-1-1505-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-17 ]

¥YY Ol )3 by 35S 3 il ladst JuS OLICas 5 (ci pe Do s S

GBdsel 5 pase Gusd o8T (sl als wea (B (Y
culige pac e (pySage Sk Sledl o0
IDD (5,8 b 5 ale Hob o Aol gladliss
@3 A&7 pae D ol osbe palh Ka o
o2olse 4 MWise € gule puse Glsae 5 GLISHHE
Ll slal b Gose oo il o spS 5l 30
AT 0T 51 L3l slajlad 4 oS WS s (5,lSan 5 ol g
Lo 4 slogd (gdibie 5o (uAsS hoad S lay (oS
@l il Galb Je€ aKl pose S S pm o3 A gol
ooie 4y ad wialph adllay (s oSdn b sl
rl slor 28 S wialgd SIS 1) s a aled o Bl ge
ad aladl ) sladel 5 slie

wlys ola ulas Bula & Gals a&T (Qll
oy 5 Sy Gidsel 5 Oloss wmdilags @by oY s Fuss
Ll 5 Gl 5 Glol Lo sad aladl sla e 5 sl
sy 385

Gloss - (il  4Sed (Y shue 0 ol KT (o
O e ol sl 5 Gl lial se € s
Y KRSV TIPP R LV )

5 Omnsl b)) Sea gladle,; 5 ssliial (g
LA & oL 5 puse G35 8T Gl (olesabe
sloal 5o LT olKaa Qs Gused Jlab 5w 9 gaS
oSy el

S il gladadl o baise glassls (iyiu (o
el Lo oSy 5 aalllas slaghs) Gl w oS
Sy 058 Gl sadils e ys

5 O&ah & ) ol Lo g slasals b)) (o
S50 S (Sl gladae jo Ladle LI L olSE ) 50
Oniapd ol GKaLIn 5 esee L soll
slas S 5 aj)lias 5u IDD 4 bssse Glllae uila
ol lastuan 5 LIS (185 55 5 (S
Gl gl 5o a5 5 GKE 5 sl

slagis, 5 s 0 saeS 850 o sole Ll GuilaX (
sl stslin 53 —Sin 5 b)) (S
delse Gnbpge Ol Slaspdl 5l cad ool o5
sl 60 53 ol 5y il o

slagiss 5 W osS 5l LAl (aslse ol (O
ool Glalae 5 Hluse slasleas S 5u o 51 iy

05ES IS Guslae Ho )9 s s 9 5 9aS

2085 5wl mha 5o S o ssase w Ose (ol
(908 sla e 5 Lagha 55y alasl

ot ol slas,al, ek b sladias gulelys
ol degre slagEo) 5 LS by olKaa by ui
lacsaa ool w0 sud s slagle) Lo el cudlags
Wl gn Jee sela

35 5 Oll At gblie ju SIS pand (o0l
e cbaal (35 O ia sla,saS 5 Gl suia o lads 523
o5 53 Gl Lo IDD 3K (g4l 5 4S 5 5 caaadly (ol
Ssdi al ol Sose 4 S oug aaln 385
oidsel 5 Oless i ooy JSas cbaasa
alsd oo gl Adhg olad g (3l 5 (Sa,
sold cuns s IDD (o Ky el shal ¢l «Sus
il Ol 1 o wiibe (5,588 S 5o 4S5 S ulal
2b el gy wlbis Gl Sl @ es b dds
g b S pladlas iy 5 ads O eB el colea
o il oo BLS,I 5 poye asae (B3 el 5 slan Sa
S gl allas ol Jol e @oliyy cudl go o ad g0
B o2d pod 4 O] e

alin ol 3o 5 383 sl ¢l iy culea (A
olKan ((Siy (50l 5 less wotlag =l 2 edle
5 Shass (sl g ol b (SO0 slaclae,lsy
o Slao LGS sl 5 Lasw 5 las (Jle (35 5a]
ple Gid el los Kb s 555 5 L6 4 bsase ool
Wt el cull go pue s 4S8 Jlael 5 oS la 50
8 S el a4 nlss ol b (Saalea s S usse
GosES (siaaS Hu lagias ool S OBuL 5 Glndy
otdsal 5 Oless wdlag nis ol © € b upeS
Al oSy ewss S JSas (S

@S IDD @ b e loaghasd (S (Y
L line gblie o SIS cud sad aladl slagiass,
Gl gadls o € dble 5 ol Jy wlglas
FEBY o 4 WIS S G I g Sl slae S
g0 5l Gy 558 blie 5o lagua o5y SIS aiidls 5l
Sab B yeme d) 50 o0 s (505 2 (s Sy sl
L3S b 5 s bl o lylsla b s laa
G AYAF 5 ATAS AYVE AYVY Jle Lo Lagiassy seoldl
G oshse laasan, (oS sl Gl sbkie
Sls loal slagias 5 (548 aaaS


http://ijem.sbmu.ac.ir/article-1-1505-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-17 ]

IFAF (o0 0 (coslad (oo il (50090 Glaal pungloglio 9 haia9) 222 iGalas ¥YY

IS 5 oSy (50538 (sl Gl VTVO Jlw 5o
597 S aladl el Y2 Lo w a5aeS 51 al slagdaal
dlas Ve B A ey 5 580 Sgelomile VYer Sl a
clle 5 5ol Glhee Gaad (Al dulae § Bad pus
s oLt el 28 aladl why o slasassh (sam
G1alS (SaoiT8) (gosalod Bllio s 83y 4 31 pouch
s Y SIS paat Lag bl pday 5o 550 ap S sl
29 Dloas Sab B pens e o SIS Judo 4 @il ol o<
A 5,55 50808 5 LSS wolse ol su s H SIS sl yuu
b chle gl add sy g s Gloselomls La
K s e s Yi0 LeES IS laelimls La Ll
S g sl oo aSeSe Ver ) SYL S eaS slag b
Wl ge lin 558 seul 5ol W il Hu culi

YA 5o 05k oS aebin Glaly WAL Jlu 5o
Sloal s sl ailie ala olas Laaisly Ves S aladl ol
5l oo a8 Sae Ve 51 YL 5 saS slag il alad 5o
08 SIS pand o Sl o a K5 Ske VO HpaS S o
WVO Jlo & s a8 BB e 0 5588 s
(Y Do gad) 0 g aidls Luals

1
s T | O AYve

B | - TA

T . Fu A New

GLAOC\.UJ eLA:t BL) ;OC\.UJ Y ra AYA K] VYV sladluw
|J‘r"\:\.m| Jal.aulbu \YA. JLI.UJ..\ijS&xiJ‘QiS
780 Y pmalde gl 3 (A e ja 9 sas oo Gl

Caeal sl oaalsy e §) as @

pladl 55 wlse o goasie glacullas (S 4k 4
Ol slasa AS 5 WS JaS 5 GBS e S
el aledl ( Slejo o Sdlag Sy 5 4l Sisel
Ofus O saliia) ¢ olesyu o Adlap slaesus o IDD
3 oty s (Seanlona) esld Bblie oo (55 b
RS NPl TERE)
Olgl 4o IDD (g juluding (sasls o (sladasls
Ol g i S gladla LIS s G VWA L )
00 4 Yl sla g ugas of EO5 9 S Ga S
Jla S als olas s alasl Ll A @ danl e LV (saas
0548 by 5 ot slasl Bl 51 pad 51 Gl \YVY
S pra Ol Gy Buse s sl S
i oS ) e oS LA L 55k 508
S Sl sl Wb Hlow S aa o 5 S g S
Ol ciepw w Hlow K Gpeas ds o Wl gl

(Y Shagas) ames sl sladlos 53 78A 51 Gl 4 5 Pl

Y- 9

| PRV, i PR

e Sas S s () gt (otiry g3 sLAAASL Y la gl
Jes BAYVE Jlas ) 5 9uiS (alicugy § 5 el Caanad ya
(VYA

dhis o 0l w alle 5 SIS 5 WWVF Jl 5
03 SIS pand WWAY Jloo b aewlie o uls plas Sbsed
5 il (ualS (Sl VY B F G 5o 85 @ O pls
aSssSae Ver 51 YL Hlhal a slole Jlal VAS 51 i
sl sla 5o SIS c)s VYVO Jla 5o o 3l o
@Il Ol e GUESLu 78 51 Gl ols Glis )58 e
ST S e S8 b 5 a0l
o0 70 ) S3aS a5, (YL paa gl


http://ijem.sbmu.ac.ir/article-1-1505-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-17 ]

¥Yo Ol )3y 35S 31 bl adMst I a8 OLICs 5 (oa 58 Doy 5 o

9
=

IS s

‘)J

e Olald8) o (Sl (o g w ek 5S Hla

Oad amb 55 (a0 £ o bwgie sk ) ohisa
w0 S Hblsa g 5 G0 sS Ho olsd o]

OLas VAR Ul Lo o088 sy Cpoal sladisls

B sOhe Gug colle 5 (Slass culiS 5 esdle S uls

(f ‘)‘JJ»AS) _}\9.4.:&5 B J‘JJ‘

YO

AY R

(03 9 p S 50Sae) LIl s slee

R
piiitis i
L 1413

aa 59 SIS psad Laglial 51 (A 5o Ssia (nlly
G playn S ol plas s gl o Seons]
@l Slaow Gl cas Js sad alasl S ol

€ Gible 5o SIS pand Gual 5 50w Gl Gl

o %y Y 4 3 3 1 03 0%
A

3 jj"aj&iﬁj)%v‘ﬁg:*a k]

3

VAP Jlas (oo aly jo Glicel y SUSE ds | glis ) ge Tl jul aa sdilae— ¥yl gad

b3S Hlas dibie S Gusad padidie gl SIS g
4.::O%JBMUﬁ&L_}J}BﬁAL}dJ;Q&‘&J&u‘JJ}A
6l sobie (pl 4 sdl s da S aHs e by Gasr S
9 Olsiee s 4ebins Gass SSse slagadlis i b))

M.AJAS LA q JJ.\;

|
0 1
=
=
Y- 1
\
\YA#

\YPA \YVO \YA
Jl
S 9S plaly jl 5o P9S8 £ o wo yu 0 Hlagas
SRTFI0 A \YFA Sl yu /PA 31 3l 95 p gah Jacu gis
ol 43Sl SEALS V VAP Jlo

-
M

€y Wl Gaals HaS Gygelomls Hu SIS gt
Gl was e OLas psa 4 0 Lluga Mol sa, 75/0
29 0T Oloee 4w 05 b ailie S o IS gt (RalS
e lass Ll (IS & silos b glapas
3 Jodl gl B hwlio A Joan ol oo
AYVO 5 (Sl 3 Ji3) AWPA sladlu Lo SIS paad
ald Lo Lol Wl aas e las 1, \YAS 5 VYA
oslbe an 59 Vee B YL Sl B g sladle
WA Jlw 51 5588l o SIS paads 5 (5 Llosad) sus
o) 3L IS8 ws o a0 ) 1S 4 das 4
S Oa S peddd o Sl obole
555 80,8 iyt Laald ¥ L 1, IDD (s, s4eliss
TSH 5 ads,50 solal ol o able (K o S Hlows
AYVA Jla o olalia )€ o5 8 cwid cpsal uglaly e
da oo @la,saS 5o S gl ddls 4w o)l


http://ijem.sbmu.ac.ir/article-1-1505-en.html

Jlew
i

FY
\YPA
\YVo
YA
\YAS

uaala
|

Ko oS Lo w -y

v

-

3 S
+ ) i

La -4 dy
ool ol3ee =¥
Sl 53 p SeSae Ve

s 0 IDD s

o=

eL& sy

RS

Ll (B ae Sad win jo

sl
Lag

Sl 58 a8 See 0051 3
Sl 5o p 85 K00

(A 53 p 89 050e)

gl o dilas
AY B Y
)
\Yd
V¥
19
J
OV I RRVR T PY
Gh98 B35 o

L

3\)‘\)4‘4—\64—“—\4‘)4 Cﬁ‘ﬁlﬁ—l\ dsd..;
WS o B yean Hlo S oS olal sl wn 5o

VO b s

%

Ulpl panagilio 9 j1y0i9) 3 32£ gdan

=

il 9= &
"1‘95 E9is
(s29)
PN -
oY/-
a/A
£10

> LK

>
VFAP BTV sladls ju us by ()9S (sl yo dw

il Gl olole glgaals & was b
(IDD free) w 5S35 gole VYVO Jlu 51 oll LS

Saa
/AT
/AN
</b-
<JX-.
</\-

ARE

b 9 (Pleuyas 3 Ju8) VFPA Jlaw Hl Haudis ()5 g0l 4lisla

3‘5@_‘;“5“&‘,._.@45__.

o4

80 9
EEN

yad L

b

0 00 )53 LagT ol

sanlaily

B

o

SIS gt Y

(o 53 2 S Sae) Hlal s oloae =Y

8- 5l i

AN
ALs -V Jg
Ve
@lali s slagaala -F

o

,ry‘lr‘;J « ‘;5JL~2 1/'.‘5)))[1 (50095

B

sl Sl 59 a5 S

[FCOM/L RS
sl

/\5
Fye

el Hlaw Sl i (S pas Kad s ju -

28 890 53

e <

C P

NN [

NN [ <50

[ AR R AR AR AR AR AR RRRRRSAAAAAAAS ST )

RN oo

AT [P

A N NN AN S0

R A R R AR RS P

il oo SIS Sl yas il 4S siia

B A A A DN S0

A A A A A A A A A A A AN SR € R o

B \YA Lo il

DI SCoe
DN S0
AAAIIIIIIDIIIIIIIIIDIDIDIDIDD o
TN AT e
N NN aco
RN, W N
NN 0

AN 0

B AYA- ol w Gle

RN <~ 0

me

[ <m0 =

<R CeE

Rl 8k ae Il

S

Oy
Culds

AR
AR
<y-
<y.

QR OMS

SIA

Ko

Odiu
7AA
7810
\YY
7AY
70

Wl als

WIAS U, 5 oSy (540l (o0 Sise slaadle
83 e O 5 5S 50 \WAS Sl 5o 1y e 31 30

Voo dsan adlee 70N 5

oS ()l jae

550 gl als o sl w0l (naas S L

B Olae S a8l wm el Sl o 8 S5 Se V-

0 31 YL olahel b« lagT 5 7Y+ 51 5ieS lag i

ol Ll ola Syms claSad 7V ) 0 gl oo Wlaals

Ciyme L Ko Lalsla 74
plad oo wdliee il 5

JaS 9 (6 puSeiy (9 9=

L b

D ¥ O (RS 0 o A7)

[ 21-2T-5202 uo Jrdenwgs wie |1 wouy papeoumod ]


http://ijem.sbmu.ac.ir/article-1-1505-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-17 ]

¥YV Ol )3 by 35S 3 il ladst JuS OLICas 5 (ci pe Do s S

) 53dS stasi 5 89S Jrand 58S (B0 5 GiOsel
pase € sl Jlw Yo 51 Gl & 95K sad o JIAS Hlas
Bl 5o Dl S 4y peustns b Bgy 5 el 5o Ol
pld Lo IS poad 5 s G gas Hladip ()lse O
S dab Gl ofadn s o HeaS laglil
;.x.a..l.‘uo L S sl yu genianslis

Sda 5o edaasGn 5 Oeos slagoSas glu)y (Jas
G oy Lo 4 cical 558 4l s 5 5asS 5l L8 slagOlal
OWae plew Ja o Juea 5 oS lae Gusgl o
Wl oo S gasel miedcy (gdm 5o

GGy OlSdassy 5 OKIA 8 a0
30 oA Slulis o saiews slagia sy sl L sas
dag] 3l oSy slacelin (ialy 5 (Lo cu 95aS )
ooy mbie @olhs o9 by slasslal Syide ahe
aolos oo (21ad Wlse o ool el (g slasS sl
Sl el g 5 5 sae bl AR gdas Hu S cdlag
B e sl B0 S B gie Hlow e S wd S gl 1)
L o b cublig U Y5 can oians )l
sl s Dloas slacsas 5l jaiiue 5 abiie (glagg s sa
291y usd ape ol i UK lasKanleyT & ol
6ol wnlei o Wl b 5S35 il SYMA] s
5 0348 53 gl 5138 SRS slaslKanlesT sade US,IS
5 LSS 50w G e slagibyl b« lagli
b oss ba diily QM5 sse B ol Jl)
il yoe pladl o Alasns culiS 51 Gluabl J pms 51
s oS,Lde g ol 9 wBlige alydal G
eloos - il sbad 5 (Sak asle glaslKasly
Oloose s OESL plulia,S ( allags wslae pas
adilags S 0a8 Glulia S obsy @ 5 Suwds
Solians oad BB LS55 5 s LS Ll
L Sl slaas b slyes 5 caifina oy 0508 b o35k
LaSad Ho ws culiS Glows Sab B juae Gludi g 51 goladi 5o
2915 5ol gsd eislai e by 1 4oliss Lol s lase s
Soloce b (So € Sou € wisilpe Ghole Glada
oinlic BB usa o il oo Wis 0w s ) 3l
o ol Lo sten oS el SIS 5Kl s cpan S ool
2205 SIS 6 el Gl Sl aieal (1 5s aaols IS Lo S

sloal > 3a8s colls 5 Glaly Dl b cnl sl

e w55 6505 4 9 LS 5o W useS Bla sladel

G

09 (USD) ale sk 4 Hlosy S Byume 5 555 il 55
B0 prisiee 5 Lo S Sise LS A
o8 Slays o588 5 hrea 4 1w BlP e S ol
a5y S S 5 won OEAES Wl 8 ub) slas S pla 58
it ol siae JIS2I las UST Gl 5 aladl sl
Lo olsld (plwy, gble lhls S pla,sis 5o
Slaon wiiis laed 5l 5 S o) ok el
Bla gaalbiy Gua Wl oose 58 4 adl o SIS
0548 maaes A O Gl 4 Sse Slasay wy oS
S Plann o gl s Ll Lol uK sl
LERE P v IV PR VGV [ DY PR VDR P PRI T RGN 14
S auss w9l Hlaa Yk cus (gl K glasls How
ol Sab 558 a8 aladl Gala wdlh 5 eds b b
e o9 adlbiee GBes (i Ll B gelal 4 <
S pold 2132 ol ge ol Sl uliels ) 85 s
JAS & das pae b opdipal Gome et s
aacla B pday usd e caw S oS sl Ga80
© gl 3hos w by wiles L w05 las Glinps
il slran (aolse b siay sadi dum 5 0 gas 5 Gl

wad slasl 5l gladle Lo S olslS 5 LS
© K sk 4 S oS eae apge sa ol (i)
el (Fooe - 2B slagslay 5 psaolad LalS ) sl
Srae (1A gl oS Gl (e S BB 4 S L
sad adlal w o lhae whse 9 b was e SIS 4SS
(cowl LE Yooy o Lo, siS paas Lo «S) Sa @
Lo o Gral3l Galie Gioae 0 1 T 5 wsad Sliaaas
G el Gl ol Gals dasla o @l S G uas e
0% S iy, @dline lhee puose S LS psa
LGl Wigee s wols cueal Glhae 4 aaels 58
crodls @IS 5 (g5l 5o Lag s yeeling sl 1) (ooge
il Gals daela

Al b ssaaS ) il pa)lse X gladle o
A oma b 50 Jold Sl el yalss 51 e
5 odlag 4 Al b Sad (Saile e wuye Wb
5 oo Bl 5 oe e 0 S e daead 558 Gleys
oals Sl 05aS 3 Ll e 5 ad slaablsl

© @Y sl smboilsel GBS L sl


http://ijem.sbmu.ac.ir/article-1-1505-en.html

IFAF (o0 0 (coslad (oo il (50090 Glaal pungloglio 9 haia9) 222 iGalas ¥YA

LSAS_}J.J'.S dau s 9 Ay < GJ‘J‘A.A J‘Aa:u.‘JJ Y. J;ﬁ‘)\#&)d)‘d%&@-ﬂ)ddw\’wuﬁ&_}ﬁ
ulas 5 oo 5 ousis Al IS b delsl b sseS

C)l%_}d Li R SVANT-RY PN K PRV _)le_d @‘_&‘ Q‘JJ.ATUM‘J

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-17 ]

10.

11.

12.

13.

14.

15.

17.

18.

References

lanta, GA: Program Against Micronutrient Malnutrition;
1995.

. . .. . . 19. Sullivan KM, May S, Maberly G, editors. Urinary iodine

Glinoer D. lodine nutrition requirements during pregn- .
ancy. Thyroid 2006; 16: 947-8 assessment: amanual on survey and laboratory methods.
Morreale de Escobar G. The role of thyroid hormone in i/IIlslni(tti tﬁ)ﬂ?gtg(’)oGA: Program Against Micronutrient
ge(;tgll.rﬁug?lde\ieé?g?:g; 6.; Pediatr Endocrinol Metab 20. Wong EM, Sullivan KM, Perrine CG, Rogers LM, Pefia-
Hetzél BS l]);)um; IT. The io dine deficiency disorders: Rosas JP. Comparison ofmedian urinary iodine concen-
their naturé: and reve;ntion Annu Rev Nuir { 989: O- 21; tration as an indicator of iodine status amongpregnant
38 p ) > women, school-age children, and nonpregnant women.
Sawin CT. Goiter. In: Kiple KF, editor. Cambridge wo- Food Nutr Bull 201 1;.32.: 206-12. . .

1d hist fh di Cambridee: Cambrid 21. Last JM, editor. A Dictionary of Epidemiology. 4th ed.
{j s otry PO 111151921;1 P 17s§'21)se. ambrdge: Lambridge New York: OxfordUniversity Press; 2001.

niversity re§s R R 22. Zimmermann MB, Hess SY, Molinari L, De Benoist B,
Coindet JF. Découverte d’un nouveau reméde contre le Delanee F. Braverman LE. et al. Newreference values
goitre. Bibliothéque Universelle, Sciences et Arts, Gen- P hg 2 I 1’ PN ffici
&ve, 1820, 14, 190-198, and Annales de Chimie et de or thyroid volume by ultrasound in iodine-sufficien-
Phy’sique (’Pari’s) 1820 1’ 5 49-59 tschoolchildren: a World Health Organization/Nutrition
Boussingault JB. Recherches sur la cause qui produit le g)rrofeg;hoftnin]??Vg}?f;ﬁ?lzoocg:e756513011?? cy Study
Goiter dans les Cordilieres de la Nouvelle-Grenade. An- 5 Azi P F I])) l'h d H. Mehrabi Y :l“h e P '1 .

Is Chim Phys 1831: 48: 41 3. izi F, Delshad H, Mehrabi Y. Thyroid volumes in
g;averman LE. Ut ér R'D é ditors. Werner and Ingbar's schoolchildren of Tehran: comparison with European
The Thyroid éth dg Phil 21 Iohi "L' ot 20§5 schoolchildren.J Endocrinol Invest 2001; 24:756-62.
73;’ 44 yroid. Zthed. Fhiiadeiphia. L1ppincott, - P 24. Azizi F, Malik M, Bebars E, Delshad H, Bakir A. Thyr-
Azi;i F‘ Delshad H. Mirmiran P. Mehran L. editors. Tod- oid volumes in schoolchildren of the Emirates. J End-
ine, Thyroid Function and Community Health. Research Ogrlnol Tnvest 2003; 26: 56._60' . .
Institute for Endocrine Sci 2012, p. 24-5 25. Zimmermann MB, Moretti D, Chaouki N, Torresani T.
Pns ! du eVORr Bn ocrméNm;nces\;v " : II){ (i t. C Development of a dried whole-blood spot thyroglobulin
;:Eel};si o ? H:;ii(i)vgok ;) £ (;(S)iiinz sog f(’)rfi'l ?Ar; de(r)nnil; assay and its evaluation as an indicator of thyroid status
gress 20\;)9 - oxiord: in goitrous children receiving iodized salt. Am J Clin
Azizi F, Mehran L; WHO, editors. Elimination of Iodine N.u tr 2003; 77: 1453-8. . .

. . 26. Zimmermann MB, de Benoist B, Corigliano S, Jooste
Deficiency Disorders: A manual for health workers. PL. Molinari L. Moosa K. et al. Assessment of iodine
WHO-EMRO Technical Publications Series 35. Cairo: sta';us usin drie d blood ’S ot t'h oolobulin: develop-
World Health Organization Regional Office for the Eas- ¢ fg ol P d y]il'gh ) Fani P
tern Mediterranean: 2008 mept of reference materla. an e.sta 18 ment ofan inter-
Ferretti E. Arturi F’Mattéi T, Scipioni A, Tell G, Tosi E national reference range in iodine-sufficient children. J

> i 7 L > > Clin Endocrinol Metab 2006; 91: 4881-7.
et al.Expressmn, regulation, and function of paired-box 27 DeMacyer EM, Lowenstein FW, Thilly CH, editors. As-
gene 8 in the human placenta and placental cancer cell S : . o
lines Endocrinoloay 2005: 146: 4009-15 sessment of iodine deficiency disorders and monitoring
Iﬁiél%gcifgir?f}éeﬁciehc c‘iisor d;,rs ‘(IDD) and their their elimination.The control of endemicgoiter. Geneva:
era dicatiori Lancet 1983: 2: }1/1 26-9 World Health Organization; 1979.
’ o . . 28. UNICEF, WHO, editors. Quality assurance, monitoring

Hetzel BS, Dunn JT. The iodine deficiency disorders: d enfe £ salt iodizati R £
their nature and prevention. Annu Rev Nutr 1989; 9: 21- and enforcement of salt 1odization programs.Report of a
38 ’ > Training Workshop. Blantyre, Malawi 9-13 March1998.
Zimmermann MB. Jooste PL. Pandav CS. Todine-defic Atlanta: Program Against Micronutrient Malnutrition;
! . > i ; ) ) 1998.
iency disorders. Lancet 2008; 372: 1251-62. . 29.  Mannar V, Dunn JT; UNICEF, WHO, ICCIDD, editors.
Allen L,de Benoist B, Dary O, Hurrell R, editors. Guid- It iodization for the eliminati f iodinedefici
elines on food fortification with micronutrients. Geneva: Salt iodization for the imination of 1odimedeticiency.
World Health Organization and Food and ) Agricult; The Netherlands: International Council for Control oflo-
uralOrganization of the United Nations; 2006. dine Deﬁc.1ency Dlsorders; 1993. .
Azizi F. Kalani H. Kimi M. Ghazi A. Sarshar A 30. Nathan R; Rollins School of Public Health Dept of
Nz‘”zzilrab’a & al\zmet 3’11 1;?11;2??;1 n’euroilz(;tor’ ane(llrsini;llei International Health; Task Force for Child Survival and
ctual impairment in non-cretinous schoolchildren with ].)eve.lop men.t; UNICEF; World Bank, editors. Food fort-
odine defici Int J Vitam Nutr Res 1995: 65: 199 ification legislation and regulation manual. 2nded. Atl-
12%51ne chiciency. n ttam Nulr kees e B anta, GA: Rollins School of Public Health, 1995.

) 31. Bleichrodt N, Born MA. A meta-analysis of research on

World Health Organization, editor. Approaches to reach
optimal iodine nutrition in pregnant and lactatingwomen
and young children. Geneva: World Health Organization
and the United Nations Children’s Fund; 2007.

Sullivan KM, Houston R, Cervinskas J, Gorstein J, edit-
ors.Monitoring Universal Salt Iodization Programs. At-

iodine andits relationship to cognitive development. In:
Stanbury J, editor. Thedamaged brain of iodine defici-
ency: cognitive, behavioral, neuromotor,and educative
aspects. New York: Cognizant Communication Corpo-
ration;1994 P. 195-200.


http://ijem.sbmu.ac.ir/article-1-1505-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-17 ]

¥YA Oty 5smS 31 S0 sladdus J s

ISas 5 oz 58 Ik 5 5

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Delong GR. Observations on the neurology of endemic
cretinism.In: Delong GR, Robbins J, Condliffe PG, edi-
tors. Iodine and the brain. New York: Plenum Press;
1989.

Delange F. Endemic cretinism. In: Braverman LE, Uti-
ger RD, editors.Werner and Ingbar's The Thyroid: A fu-
ndamental and clinical text. Philadelphia: Lippincot;
2000 p. 743-54.

Hetzel BS, Pandav CS, editors. SOS for a Billion: The
Conquest of lodine Deficiency Disorders. Oxford: Oxfo-
rd University Press; 1994.

de Benoist B, McLean E, Andersson M, Rogers L.lodine
deficiency in 2007: global progress since 2003. Food
Nutr Bull 2008; 29: 195-202.

Delange F, de Benoist B, Pretell E, Dunn JT. Iodine de-
ficiency in the world: where do we stand at the turn of
the century? Thyroid. 2001; 11: 437-47.

UNICEF. The state of the world's children 2007. Av-
ailable From: www.unicef.org/ nutrition/files/SOW-
CO6_Table2.pdf (accessed Nov 22, 2007).

WHO. WHO global database on iodine deficiency. Ava-
ilable From: www.who.int/vmnis/iodine (accessed Jan
14, 2007).

de Benoist B, McLean E, Andersson M, Rogers L. To-
dine deficiency in 2007: global progress since 2003.
Food Nutr Bull 2008; 29: 195-202.

UNICEF, Editor. The State of the World‘s Children
2012. New York, NY: United Nations Children‘s Fund;
2012.

Li M, Eastman CJ, Waite KV, Ma G, Zacharin MR, To-
pliss DJ, et al.Are Australian children iodine deficient?
Results of the Australian National Iodine Nutrition
Study. Med J Aust 2006; 184: 165-9.

Haddow JE, McClain MR, Palomaki GE, Hollowell JG.
Urine iodine measurements, creatinine adjustment, and
thyroid deficiency in an adult United States population.J
Clin Endocrinol Metab 2007; 92:1019-22.

Emami A, Shahbazi H, Sabzevari M, Gawam Z, Sarki-
ssian N, Hamedi P, et al. Goiter in Iran. Am J Clin Nutr
1969; 22: 1584-8.

Azizi F, Kimiagar M, Bastani J. Goiter survey in Shah-
ryar. J Shaheed Beheshti Uni Med Sci 1985; 9: 75-84.
[Farsi]

Kimiagar M, Azizi F, Navai L, Yassai M, Nafarabadi T.
Survey of iodine deficiency in a rural area near Tehran:
association of food intake and endemic goitre.Eur J Clin
Nutr 1990; 44:17-22.

Azizi F, Kimiagar M, Nafarabadi M, Mostafavi H. Goi-
tre in Tehran and suburbs. Recent progress in thyroid-
dology. Vichayanart A. et al. (editor.) Proceeding of the
third Asia and Oceania Thyroid Association. Dec. 4-6,
1986. p. 388-91.

Kimiagar M, Yassai M, Nafarabadi M, Samimi B, Azizi
F. Endemic Goitre in Boyer Ahmad, Med J IRI 1989; 3:
27-9.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Rajabian R, Shahbazi H, Parizadeh J, Abdinejad A, Say-
adpourK, Abdossalami H. Goiter survey inMashhad,
Iran. J Mashhad Uni Med Sci 1990; 4: 207-10.[Farsi]
Zahedi S, Saboor H, Poorseraj S. Report of an area with
hyperendemic goiter in Khuzestan province of Iran. J
Ahwaz Uni of Med Sci 1996; 19: 35-41.

Zahedi S, Saboor H, Moshiri M. Increased creatinin exc-
retion in people living in the area with endemic goiter.
Nabz 1994; 4: 24-7.

Azizi F, Sarshar A, Nafarabadi M, Ghazi A, Kimiagar
M, Noohi S, et al. Impairment of neuromotor and cogni-
tive development in iodine-deficient schoolchildren with
normal physical growth. Acta Endocrinol (Copenh)
1993; 129: 501-4.

Azizi F, Kimiagar M, Ghazi A, Nafarabadi M, Behjati J,
Esfahanian F.Treatment of goitrous hypothyroidism w-
ith iodized oil supplementation in an area of iodine defi-
ciency. Exp Clin Endocrinol Diabetes 1996; 104: 387-
91.

Azizi F, Kimiagar M, Ghazi AA, Nafarabadi M. The eff-
ects of iodized oil injection in eu- and hypothyroid
iodine deficient girls. J Endocrinol Invest 1997; 20: 18-
23.

Azizi F, Kimiagar M, Nafarabadi M, Yassai M. Curre-
ntstatus of iodine deficiency disorders in the Islami-
cRepublic of Iran. East Mediterr Health J 1990; 8: 23-7.
Azizi F, Shekholeslam R. National programme for con-
trolof iodine deficiency in Iran. Teb Tazkieh 1996; 19:
18-22.[Farsi]

Azizi F, Sheikholeslam R, Hedayati M, Mirmiran P,
Malekafzali H, Kimiagar M, et al: Sustainable control of
iodinedeficiency in Iran: beneficial results of the impl-
ementation of the mandatory law on salt iodization. J
Endocrinol Invest 2002; 25: 409-13.

Azizi F, Mehran L, Sheikholeslam R, Ordookhani A,
Naghavi M, Hedayati M, et al. Sustainability of a well-
monitored salt iodization program in Iran: marked redu-
ction in goiter prevalence and eventual normalization of
urinary iodine concentrations without alteration in io-
dine content of salt. J Endocrinol Invest 2008; 31: 422-
31

Delshad H, Amouzegar A, Mirmiran P, Mehran L, Azizi
F. Eighteen Years of Continuously Sustained Elimina-
tion of lodine Deficiency in the Islamic Republic of
Iran: The Vitality of Periodic Monitoring. Thyroid 2012;
22:415-21

World Health Organization, UNICEF, ICCIDD, editors.
Assessment of iodine deficiency disorders and monitor-
ring their elimination: a guide for programme managers.
3rd ed. Geneva: WHO; 2007.

Delshad H, Mehran L, Azizi F. Appropriate iodine nu-
triation in Iran: 20 years of success. Acta Med Iran.
2010; 48: 361-6.


http://ijem.sbmu.ac.ir/article-1-1505-en.html

Vol 15 No.5 January 2014 Iramian Journal of Endocrinology amnd Metabolism | 478

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-17 ]

Review Article

Prevention of lIodine-deficiency Induced Goiter and Brain
Damage in the Islamic Republic of Iran

Azizi F', Delshad H2, Amouzegar A', Mehran L', Mirmiran P2, Zahedi Asl S3

'Endocrine Research Center, & 20besity Research Center, & 3Endocrine Physiology Research Center, Research
Institute for Endocrine Sciences, Shahid Beheshti University of Medical Sciences, Tehran, I.R. Iran

e-mail: azizi@endocrine.ac.ir

Received: 02/02/2013 Accepted: 25/06/2013

Abstract

Introduction: Screening, identification and control of iodine deficiency disorders (IDD) is an
important milestone in healthcare associated achievements of the Islamic Republic of Iran.
Following reports of research findings documented by the Endocrine Research Center and the
Institute of Nutrition, iodine deficiency was declared to be an important health priority of the
country. A quick survey in 1989 showed goiter hyperendemia in 8 Iranian provinces and endemia in
the remaining. Further studies showed severe iodine deficiency, along with drastic alterations in
physical and psychological growth, delayed psychomotor age, decrease 1Q, decreased auditory
threshold and hypothyroidism in schoolchildren of many villages north of Tehran, all of which
forced authorities to implement a rapid nationwide preventive program. Salt factories initiated salt
iodization and nationwide health education strategies were adopted and implemented. National
monitoring of goiter prevalence and urinary iodine excretion of school-children every 5 years since
has shown complete success of programs implemented for appropriate iodine nutrition in Iran
during the last two decades. It is estimated that an annual prevention of 500, 000 newborn with
iodine deficiency has been achieved annually, along with the the prevention in the occurrence of
20 million goiters and at least 60 million degrees 1Q added to the 1Qs of Iranian children and
adolescents.
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