Ol pd 2lie 9 3250393 338 aleo
i) ket (033 = (il Slodd g (S i gl BRI
(YA + witw]) OVY = DAY (gLrasmiio & (50, lowd cpRd jund (5293

Moo pudll o alidl o 2 5 S 9 9 b DLy S
255 s 95 ol b slesl 8 : ol cou SIS pS

alis

-

Aol s

IS0 ealal a5 (Glal s L jues 30 plola e f3S0 dised aaal plasass 53S0 oSk a0
LSJ:&'C bJLu.n.AJ
1] Phes (souions 3 (sailSe AL ()5 (Sl asle sla3I caiusd galie 5 a0 958 30 gl o S55m8) sad SB35
S 835008 Hlislan S35 $4a S (sl wagd GLLA (3T 4 GLLA W) RS BLLA Gae (s Glass loes

fdiuad 'L_ml)_‘\w ):SJ AOAYVYAVYY u:u.u;h.\s “:.a.ue.‘}_.ll:m 9 200808 KXY jtm‘ ‘(;)J):\s) Jac CJG:@AJ
e-mail: m-khamseh@tums.ac.ir

oS>

s il 2l ) 3 Shas 5 S oSl 53 JISBL AL S Ay )5S Sl 1 S aedde
ST 95 (B (Il Cod (G gep @ Y SIS gl o 2 S 5B b Ol I S b Sl
Fros5s 035 s 33 Slas b b3S Sy a Bl s p tlabs) g 3l 2SS plel oo 3L s
FE e eRibe) Wl FF BN s 055 s Cats 3L (ST ST 0,0 (ST b Cou kg gt e
3,00 503Y0 Jold 6,8 ¥ 65,5 93 53 dolal a0 4 Ol ke 4D plxl a0 A4 505 A0 Jold (dlu
4 xS 1 F (S 55 b Olesd) Gash 550 058 533, F 5 05 Y8 5 (lad g)ls B pas) dald 0y 5 s
3550 03 HRaR b 3 o ol ¥ S (sahols g Il 3 AS s gulalo O g3l caliSl b gy 5 glite
gl ke 5 Jle YENYRV VO (g5 )3 0SS 13 331 g Kl laaly el Jos 4 L 53 505 ples
Bl h g (ghtl 53 A8LS 5 5,90 058 53 Al g b S0be w390 2yl s A/YOLY/FY o 55 TSH
dals o5 8 s alile Cup pSle Sl Olge [(P=t/AY) VeO/AVEVV/FR Llis 55 VeO/VexVV/EF] sy
iz & alibl> y e Sl ol iagh g ,S e (P=2/00Y) 59 Y/Q2A/0Y 3590 05 8 53 5 Y/YYRV/PY
S350 b Obys oplply A edalie b Cod a6 4 M Ollen 53 Sy Sad b 0L

AL adls Ol pl (2l 2l 3 Shas 5 (IS GBSl 35 53 e ST Kl 0

Sy aiila sedT oAl cad (sum 55 s wlidla Co s sS85l
A VIV e G5 5ady - A+ /V/0 e Mial @dls 50 A+ /F/Y0 ddlEe @il o

fhae 5 o s sn 5l YL TSH e <€ 55300 s
Gleos slasbas 5 (G adl aub (sa05use o FT4

G goolee 4y ol bt slag el slaaisly

i - Thyroid stimmulating hormone
ii - Free T4


www.SID.ir

KV il £ (ol (o0 o (50,00 (il punlaslio 9 jayii9s3 322 1Gadza AVA

Lagdigy 9 419

bt Gl Ll Ghgs 4 sala Ghagl
o8 6ol8aS Llay Frowd Al G s g9 el
Y GA culle (ool BT Sl (BT Gl cas
A5 05 o 0 Jold Ul VE/YEN IV s 55Slas) e
0% 95 By 05 YO Jeld (5,58 Yo a8 g0 50 se LB
855 53950 ¥ 5 05 VP 5 (Ladguls Bume) aald 55 <
S ge)T iy oS5 (anS g8 58) b Glosu) w0
S o ele ¥ S 5 a5y bl s dlidla ge e LI
38 8 518 sliul asse SLaSy HaedT b pod
A Fe Jolae ©oud=ACT 5 0= 00 (28 b G ana
Cose 0 lusedl s K dlas 058 58 50 (LB Y)
L oaeSootosd b oloss Jold 658 50 5 gubias
Ll Sppn 5o JLa€3s bl ald i S 155 Lol
>¥) b 51 5YL TSH 5 Jla VAP0 G G (o g0
2 pSSL JASY) b FT4 5 (G 5 walsbe
sla,bas) TPO ws b BT g cuie (Sl lens
B85y ol 58 stebionlia; wdlsu B Guy s (S0
wnbis @ Wl Jolid s 3 pood slaskae e
Golans (eie aS (olan wad GAld o (@lw)l
CALE (golan S o 4 wad goe Bl (s,
o (Slela 5 oloss asse (Bl (Al goad

slagilesl aladl Hslie & Goa disad GBS 51 Gy
3ol dae 4 LSy gbatla (el Glhlan 5 (ol s
Oloa) eS5) Laigols o S90S Vo v auS gm0 a3
S JolS sla S5y daigols gal s S a3 (Hsen00
G ole V0 31 G oobass s Ll 1y aluslical (sl sls
a5 o pad aanl e TSH Giale3T aladl 5 (55800 Holine
5 Saae e Oleos pasd Ole) Sl sle ¥ oS 5l
el Jae 4GS o ge)T oy 5l adibla (g8 5 Glinie

olel Jalas 5 w33 da suls a5 soslpen 3l an
stamlio slys 288 &5 3um SPSS L5k 53 5 solital L
o Oedl 3o 33 Gm 59 T4 FT4 TSH (ew (nSike
& Osedl S adbla s 5Ske stumlie (510 (-
Gl (5 0sedl Ol dlilis Bl aa 5 U8 stwlie gl
oo dbdls o ys S0k adte (gduwlBe (gl o soliil

O BN s 1o s JBs (3 Gse3T D) a8

D3 A GUY sgaa «S ol HIKaT Il adg s ZB1L\S
SYL pha 5 TPO ws slagob T "aas e 5 Jlw
Oblas wladpe Sl 1 olen @ésdyy Jlial TSH
A Gt cl (Rae Sl cal ad 8 o8aS 4 e
Aol @olSaS 5 Gada e Gl by cede ©S
dole S ool oK by mia3 w8 6,l8S sl
el ol sl gals M) gl suiSuclis
©O) e e 4 w88 KRS @ i plles
9 il Culy (8558 (5o I5aS b 5 solan
"aies pobaille Sl adle

wpad Jold Aad slacallad gde sans 4 ccalis
w58 ($LISAS u gk oo G Lasaly ) suliiil Soslabs
sSlae 5 (oIS galisla Ho el b ol (Sas Al was
Tsl Ll e slal

ilyo b3 Gl glacallas o cals el
5 GoSaraas (i Ja (usl dals clidla (gl
selidla a3 s bl o Slae EalS sl o oS LS
L oue oYk gaasla 5 Lasals (3l ce yu (5,8
Y i st suls HLES A 4 s Gl

6oSeS) VLS, Gl whens oSS i
JolS sl @ Jals o Slee (ralS L (OS] b8
el (S Al a3 g8 6,8aS ol st Galis
wags bLE o olal o Slae o IS gdlibla 5o (a8 b
51 sl 50 elSpean panb it o Slee ot Sate
M sl

6l e el S olgie @ LSy il G ge)]
Ay sedibla G500l s ge b0 LIS G dils b5
JAS (Bhaie gabdla cajn Hobie 4 Al ulS o
5 6ol aiila da el ,80b « oln galila (b
o 5 ool G5e)T Gal adlige Gnlie (5558 selidla
iS5 gae YA KK gl 1, plassls 5 ss s
ool @ LSy gdaila Gaedl sl pald daila
sooas pullys 5 suge da s Al i o didla
oot VA el ) dibla (gesp (seadimanial
e eSSl b ool S Baa b Luagly
il ol afens @lSeS 4 MWk ull geidla

(2 S aladl eie (ol BT Sl 555 0

i - Thryroid peroxidase
ii- Executive function


www.SID.ir

OVA il cod da g0 )5S 5o bl S 5,05 8 )

J/J@jt.ﬂlw:;‘b‘/{)

DB s a0 caald 658 Ha S Y g ase 89S
99050 895 59 5 Ololas Lo S35 ) Jgan s ai S

el sud a9l dalllas (glaisl o wald

Sh i 5 e s TSH (e 5uads 5 alidla o pus it
m&Jt&h‘Qw&bJLﬂ&w;)o}a‘}T

sl

508 LSS 4 MW Hlan £ uala (hagsy o
03 08 T e 5ol BT Sl s (BT Gl el

dadllas laial ja aaldi 9990 0555 99y Olslams sl slaSha9-) Jgua

P* ,lads aaldi o g S ay90 09,8 N
La ja2is
(slaaz=¥+) (slaaz=¥+)

N4 YF[- £ 4/4 Yy Ay (Jls) e
PV Y& (AFIFFY) Yo (AY/YYL) (0) pmin
V¥ YO/\ + 0/A YE/V + ¥/0 (e sie 5 S sLS) (BMD) (s 50058 seulas
+/0) AT AIY £ ¥/ (G o2 b shie) a9 55 (50U Sy (5058
JIY¥ V¥ £ \/f VIY £\ /Y (Sidishio wm 53 o K5 00) T4
- JoV VYV £ - /YA VYA £ - /XY (ilsbie wm s S 50) 031 T4
AL VWHIY £ YV VWY + YAy (pSsks) e s 5
R VAV/Y + ¥A/f WF/A £ YE/A (s Sskie) a3 S s2alS
AR VWV £ ¥ /Y V-Y/+ £ YE/A (s Sskes) LDL - J 5550
A2 YAV = 1Y/ YO/A £ 4/V (s S iskes) HDL — 5,5

lead suly GLES wis 3 &) s 4 Sy Jala slael Tetlaas oo Hlas Claile 5&ile o) o 0 slael T ool sad 8 S ks 5o s e ool ks 51 P<./.0 Llaia *

\Y. 7
Bl )l Jss O gloya 5l aa
WO 4
AR RN
AR R
Voo A
10 —
aald o < $se e3R8
858

095 99 yo alddla (s (Silie (dewlia - Hlugad
Oyg—o daalasl glaje jaay 9 Ja8 w90 g sald
Ailoud 04,91 SD+ (1aKilus

i-Body mass index

8555 59 oA o Eag5y sl Hu aw g o Slee
S 89S Ho adibla oy Gliae il s LS
(Delta MQ=4/32A/-1) \\O/F£VE/+ & \-0/VEVV/F 5
YIVAV/E) N A/NEVYIY 5 V- O/ARVV/E 31 aals 55 S Lo s
Ol 381 Gloae a5y QL s bl (il il (Delta MQ=
aalis 058 Hu 5 A/AZA/- 00 858 Lo didla (s
bl Ll 31 Al ol 4S waS sualie Y/VaV/E
el 555100 @ ad¥ () Llasas) (P=+/+2¥) as Lls fae
gl O il didla Cuss 5 080 Guia 5 G S
oosSae L) daila s WA L ase Lo TSH
a Dlagre ol Ll ) 4 (R==1/¥4) sty usay
,(P:./. . Y)


www.SID.ir

1rq. .L;:iw/;/ccgojw ;/,.‘b.aﬂ‘;ajj.a Ulnl pangdoslio 9 juy(19)3 32£ (galan OA -

L diila (Sle seuwlis (Saa S @S o5 Gl
S35 Al S w8 LSS Glhlas 658 s Lo
Wose lsa ol8) € Wanes; G8L ol © wuly alad) ool
o8 Aid lee PEA (All cad S LSS &
oS Sl 5l sudla (ha sy aials disla 5 5580k
o8 oSS b didla cusa PEAT LIS, asse 5o
gy grned (s ¥l b (Gl el

3550 Y (550 OSas 5 i b3 (60500 Ghassy
oobel s Ohlan bl e8 S oo SIS Gl 05
sSlee shols 058 59 s saisss 9Slee slag ge)]
o oo i S 18 Al el ads 0 oSS 5 ks
Sy sadidla soas G el 858 g9 8 W3 51 il
Gl a3 w558 LSS Il W3 Gupe sl Joe @
(B s3y Gol so s S 58 St b less s
ford o9 Gl cad wds 8 (S gls wldl 8 S
Shass 5 waiiils abisla cu s Ho s (EAS (o)
s peddie S sle £ a4 S50 8l b Loy
ol ey S) JSES 858 4 s 058 Gl Lo dsils
Y08 saalie (amb o Slac

OLSas 5 sl AsSsw Jo g S Lhagdy o
VO 5 Gl a3 adig,0 (g KaS Hlan V0 @i Sy s
R R T - TSI TE L AL
(ole 7 5 any) S oo s) b Olesa Ol a5 i3y
SIS -V P PR R S 5 S SO EY
Benton test, Rey’s Figure RT" ;MMSE-WAISiGLAQ el
058 € wu £ Laddne g suldie) TMTY 4 word learning
Sl w958 ($,8pS G Bl Al 55,58 58S
Logleos S ans (y aiidls 50 pals bl Al
5 o8l usag (JALE LI a5 S 50 58 Lo S gl
Poad b gala S gl sy S g9 5

YW Oselon ol 53S0 b oda 5y oo s
Cose b Gl cad whens S Hlan wose
G b S o e sud Bobiad 5 S peugs (b ol
Lad ool a0 S8 VY 4 5 (S ool Glolass S a8 Y-
9ol @8lise Shams 5 a8 Ololas (a5 Gal b9 ad el

O3l B (Slos - (SSom e e dladla Sl 5l Lyl

i- Mini mental status examination, WAIS
ii- Reaction time
iii- Trail making test

Eaan

-

A gtealio uly GLis Lsla (asds sladil
09l ad wd g0 OaS hlay o ditla s s
OneS 5580 b Olosa Sl ams 5 J8 59 a0 5 aald sy S
Slagins olel 53 51 g da s ol Al Sl 5l L gsls
9 6o sdidla LEA L Al cad wb o585 LS
Sse badise wud Blad Sl g seil Lo S (5, subils
b oless Jlos @ dbdla s Slhe o Ol
Loobos € aabipe wse ool e paSoossl
sbbla Cusd Saap o8 Ble S SIS e GauS 9555 )
sl adls G slas ol

Slans Ve s OIolSen 5 5S b s 4S oda gl oo
Loobeos 3Fan 5 U Al cad 88 ol8eS
@b S oosa alle 058 Ve b cnlie Hu GaS 58]
@l a8 GOEES Ghlay She il Goa Ol
Shedre bl paas 5o S50 56 b oless 51 U8 Al
5 A (Y Sl (JhaneSt 5L s AuSA aa oo dea
Vg Gl pralK Y Sl sl

a3 48550 oSS wuran 5 e (RA5 Sy 5o
slaa U5 59 a3l solan € Ml Jha Gl b Gl
\Y.Jﬁ

Ohoo b oK 5 1 ge b 534S (5 K00 (s 3 9
cal wigd 6,KaS Hlan VY use Lo il olesTLE
Aila sy Gl o s lgine o sl et alasl Sl
o8 wead Oloss Al S whenn OEES Glhlay o
sads Gless Sl mad wl g8 oSS Ohley b wwlis
MQ=24/4%+ /¥ L auwlic ;0 MQ=AY/VEY/A) cuiils 3 sa s
o YA (I3 50 pala Gmassy 5e (P=/Y
B3 (PP OB 55 s Glin LS gebila

Slan YV 55 OSes 5 LS e b s a5y
o b e w058 (Ol8ES Hlans W5 adsos oSS
e bLEL € ol las adsoSs a8 b wwlis
G e Cuped a5 TSH gl 55 o s loine
rala Ghagsy el ssay e ol b oless Jlis
w2l s LLSS) Cpl w550 o9 alidie (st 4 50

eads T(VAAY) il b galide magly ¥
Y(1240) cunls 5 (YY) S (Y ) gl SS
ad adsos @olSaS Ohlay Ho dadla PEAS 6550 9


www.SID.ir

OANY sl o A 5,08 )5S 5o bl S 5,05 80 )

J/J@jt_ﬂ‘w:;‘b‘/{)

Looleos ulnby ol saalie S50 b oloss
o diSla Cupd s o Rte ) Wl e e g5 !

A.:Z-L) PR ‘:"JLA.U :)| bJ; (:)f‘

oo Olsie b bbby 5 a8 S5 Ghagly ol iyl Seutaw
5 sl Blac didla Coys sn OreSeoBssl b oless S
GOSaS @ MWine Jlow WP 0aalls 5w oo L8S adle
A PUSRRCV- PP RI| B RV FEPRV g~ W FRCEN JEV PR
S Il 5o el alie 5 5050509 998 (panads 348 51380
Slesd 5 (Sl asle sl€asls cula b 4 sl e \YA0) S
alad o) dhwyopl © ol sud al Glhg Sless Salag
saz gl (SH5m) wak a3 S50 Sy 5 Obles
OBy Gl slassls soslpan 59 € pandplie 5 3,009

ol e Joe 4 Slasds 5 53 sl oS lae

References

1.  Vanderpump MP, Tunbridge WM, French JM, Appleton
D, Bates D, Clark F, et al. The incidence of thyroid
disorders in the community: a twenty-year follow-up of
the Whickham survey. Clin Endocrinol (Oxf) 1995; 43:
55-68.

2. Correia N, Mullally S, Cooke G, Tun TK, Phelan N, Fe-
eney J, et al. Evidence for a specific defect in hippoc-
ampal memory in overt and subclinical hypothyroidism.
J Clin Endocrinol Metab 2009; 94: 3789-97.

3. Osterweil D, Syndulko K, Cohen SN, Pettler-Jennings
PD, Hershman JM, Cummings JL, et al. Cognitive func-
tion in non-demented older adults with hypothyroidism.
J Am Geriatr Soc 1992; 40: 325-35.

4. Smith JW, Evans AT, Costall B, Smythe JW. Thyroid
hormones, brain function and cognition: a brief review.
Neurosci Biobehav Rev 2002; 26: 45-60:

5. Lemaire P, Bherer L. Psychologie du vieillissement. Un-
e perspective cognitive. Bruxelles: De Boeck Université,
2005.

6. Vézina J, Cappeliez P, Landreville P. Psychologie Géro-
ntologique, Gaetan Morin, Montréal, Canada, 2nd edit-
ion, 2007.

7. Craik FIM, Salthouse T. The Handbook of Aging and
Cognition, Lawrence Erlbaum, Mahwah, NJ, USA, 2nd
edition, 2000.

8. Brooks DN. Wechsler Memory Scale performance and
its relationship to brain damage after severe closed head
injury. J Neurol Neurosurg Psychiatry 1976; 39: 593-
601.

9. Kausler DH. Learning and Memory in Normal Aging.
San Diego: Academic Press; 1994.

10. Wechsler DA. Standardized memory scale for clinical
use. Journal of Psychology 1945; 19: 87-95.

11. Krausz Y, Freedman N, Lester H, Newman JP, Barkai
G, Bocher M, et al. Regional cerebral blood flow in pa-

S0 - Ploo callad 5 58l (o8 uliils S JIS
S Bad cawlie was e 18 Gbio asse GYLLE 5 o
8905 50 O abibla go el 5o olu e 5 addie A
5 oBAs5s Cnl Al G AT ssas s saaline
IRl s Bea pan culE Ol b sala s
S5ad gatiun soldiil o) g0
GO0 paa 4 Ol sala (Bag o8 LI
g5 o O gead pladl Gl 4 o YL
@ 558 s 99 Gl LTS chge w4 s

.JJ.A:' Q\)L&i‘

SasaSlnss BT Sldbeas wdens g,
$olS sdidla 5 s, 58 abila (BAK L efie gubml
Jlis @ dbdls cups Sl §3 a5 sags bl e

tients with mild hypothyroidism. J Nucl Med 2004; 45:
1712-5.

12 Tan ZS, Beiser A, Vasan RS, Au R, Auerbach S, Kiel
DP, et al. Thyroid function and the risk of Alzheimer
disease: the Framingham Study. Arch Intern Med 2008;
168: 1514-20.

13. Monzani F, Del Guerra P, Caraccio N, Pruneti CA, Pu-
cci E, Luisi M, et al. Subclinical hypothyroidism: neur-
obehavioral features and beneficial effect of L-thyr-
oxine treatment. Clin Investig 1993; 71: 367-71.

14. Baldini IM, Vita A, Mauri MC, Amodei V, Carrisi M,
Bravin S, et al. Psychopathological and cognitive feat-
ures in subclinical hypothyroidism. Prog Neurophy-
chopharmacol Biol Psychiatry 1997; 21: 925-35.

15. del Ser Quijano T, Delgado C, Martinez Espinosa S,
Vazquez C. [Cognitive deficiency in mild hypoth-
yroidism]. Neurologia 2000; 15: 193-8.

16. Cook SE, Nebes RD, Halligan EM, Burmeister LA, Sa-
xton JA, Ganguli M, et al. Memory impairment in elde-
rly individuals with a mildly elevated serum TSH: the
role of processing resources, depression and cerebro-
vascular disease. Aging, Neuropsychology and Cogn-
ition 2002; 9: 75-83.

17. Manciet G, Dartigues JF, Decamps A, Barberger-Gateau
P, Letenneur L, Latapie MJ, et al. The PAQUID survey
and correlates of subclinical hypothyroidism in elderly
community residents in the southwest of France. Age
and Ageing 1995; 24: 235-41.

18. Bégin ME, Langlois MF, Lorrain D, Cunnane SC. Thyr-
oid Function and Cognition during Aging. Curr Gerontol
Geriatr Res 2008: 474868.

19. Moradi S, Bahrainian AM, Azizi F. The effects of L-
thyroxin treatment on cognitive and psychiatric aspects
of subclinical hypothyroidism: A randomized, double
blined clinical trial. Journal of Iran University of Medi-
cal Sciences 2007; 14: 167-73. [Farsi]


www.SID.ir

Vol 13 No.6 March 2012 Iramian Journal of Endocrinology amd Metalolism | 624

Original Article

The Effect of L-Thyroxine Treatment on Memory Quotient in
Adults with Subclinical Hypothyroidism: A Randomized
Double Blind Controlled Trial

Malek M, Khamseh ME, Hadian A , Baradaran HR, Emami Z;/Aghili R

'Endocrine Research Center (Firouzgar), Institute of Endocrinology and Metabolism, Tehran University of Medical
Sciences, Tehran, I.R. Iran.

e-mail: m-khamseh@tums.ac.ir

Received: 16/07/2011 Accepted: 02/10/2011

Abstract

Introduction: Verbal memory and executive function might be disturbed in subclinical
hypothyroidism. The aim of this study was to explore the effect of levothyroxine treatment on the
memory quotient of Anti-TPO-Ab positive subjects with subclinical hypothyroidism. Materials and
Methods: Sixty Anti-Tpo-Ab positive subjects (51 female, 9 male) with subclinical hypothyroidism
with a mean age of 34 were enrolled in this randomized double blind placebo controlled trial.
Subjects were randomized into two groups, i.e. the case (26 females- 4 males) and the controls (25
females, 5 males) groups. Using the Weschler memory test, memory quotient was assessed at the
beginning and three months after initiation of levothyroxine treatment. Results: The mean age of
subjects was 34.22+10.75 y and the mean TSH level was 8.25+3.64 miU/l. There was no difference
between two groups in relation to the memory quotient at the beginning of the study (10.5.70+11.66
vs 105.87+11.49, P=0.83). Following treatment the mean for the memory quotient rose by 9.9+8.01
in the cases and 3.23%7.63 in the controls (P=0.002). Conclusion: In this study we observed an
increase in the memory quotient after treatment with levothyroxine in individuals with subclinical
hypothyroidism, demonstrating that levothyroxine treatment could be recommended to improve
verbal memory and executive function in this group of subjects.

Keywords: Memory quotient, Subclinical hypothyroidism, Wechsler memory test
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