[ Downloaded from journal.rums.ac.ir on 2026-02-20 ]

[ DOR: 20.1001.1.17353165.1383.3.3.7.2 ]

g3 Ylao
ol y Sy pale olKils sale alxo
\YAY Ol’a’uw.gl}' (PG o)lo.& P g .>..l>

Jlowol g SBASL 53 b yid Syl Sl 9 (S50 (S g i gud Al
Balb/C g0 3

T 955 Lo yowsme ! > (Suge

VYAYUNA HE ) \FAY/0/Y 15,50 I NAAZAR RIS
f N
s

9 bSOl (egb50 Slls plow g (Ll he (oamb JolSS 50 (S0mg e S Og0,98 i 0590l 10 g Adali
GLol_i; u‘)_a.uu M—Cl) .\J}' )l u,u.u u‘)3° B l.@u}n)}b L)"‘ ‘S'USL aS el ouds Leol 4.‘4)‘) L)"‘ B ] ol asLs
lagygey9e (al (Jlotot (285 B Conlos 5 (onw g3 (l )3 Cnlnl 09bon se 65 S8 W9, 50 )81 e
g Ol e piS Jlaaly sladisly (pugliw LU G flagdyg0 Dlpni  (650le (S 5l oslitul L
55 5 anlllas 5,0

ogo S-S s (S 09,5 99 o Balb/C ol s 1 VY (55 0025 Sgo w4 Ghagiy (nl g, g 0lge
10,8 Ll Mg Saals] T 4y o8 (PTUY Ll ysloss Jaagps /o[-0 31 6565 o502 b (25 08,5 ol polo 2,8
2 = slagtae bog)S 95 8 slaaiges wiuile (Bl 03,558 Cawd &jgar J5US 09,5 5 Wad (ploend (cogiS S S
wolasl 55l K5y g 8L g5lwoolel 5,90 09,5 90 yo 4 3laie 539, Vo loligh she (e 30 03l el Ol
duyliis trtest (3031 5l ool Ly lag] jo Jlassl ey slagyg;si (200 JalSS 5 i mlip g, 5 285 13 o305
IRV 4

=75 09,5 an ba e lolies cujass glayls IS Sl aS ol lis regh opl 5l Jols mlo idaisl
S i Sole iz ed (P 1) sl (5l e LELS (slls (FUAAL - 1BD) S 05,5 b duglie ;5 (F)/- Ad+[FD)
I o U s 523 (YIOVEY/+0) J S s s (VIVAEJAS) o5 5l diged ;5 0y L5l (sl ALols
<1+ - B) o azily Lzl

e SLe0gys Eslr 5 oSS 50 gyt slapigesse a5 snleie g9050 Gl 2 Vs Jolo mlis 15 doms
05 18 8 Cou Wilgs oo dmy Jus 31 (S8 (aliombiow

TR R T Ny VN JURRp- TP £ PRy S e COURIPIP-S| PRP-R VP YOG JUUT-N - WO L gy V- Y51 P

(& J

(J g 5k $5) Agiin o-i—:ui r)l.c JKils ‘GA}?UT ej/f Sbssls =
mejalaly@yahoo.co.in : g al oy ¢ 8YV-ABANAYY 1 S5 BVV-ABFF AN 2 dls

.o\.@,&.ﬁé&j (}L& oli..ijb ‘@}’:‘LT on?)l:..iJ\:—Y

\YY


https://dor.isc.ac/dor/20.1001.1.17353165.1383.3.3.7.2
http://journal.rums.ac.ir/article-1-42-en.html

[ Downloaded from journal.rums.ac.ir on 2026-02-20 ]

[ DOR: 20.1001.1.17353165.1383.3.3.7.2 ]

cee R oyl 2l g )3l ek g geen

Al 15 a5 ol d Coenl e 28 0 cwslion
355 )8 bl g addllas 890

g, g olge

g PRinlejl (25 g0 a oS Ghaghy ol o
5 Solai jeb 4y as wl colaiwl Sale ¥ oy ;0 p 5 Ve e
2 Ble> (nll G B0 S J 7S g (0275 09,5 90
VY o obcdy, celw VY) Sllps asls o lasbw! byl
O y9—0 Y¥+\ °C A_i)‘)_> 9 LTBU ‘5‘..\; 9 u_JT s(é)b el
Lele 05l s So e by (o225 09,5 i8S )15 odl e
Dr. Herbrand s IS cslu PTU) Ll yglos Lo
Sllgs Sawelsl Of an a5 [N0:132796) LT g8
Sl DV woss Sliend oS 0sg s 9o 5 adlsl
9,00 390 3l Alan aw CubdS Sl e gaoge ol 5l Gl
JJH‘ :\..-39.0 6\w ‘_;L&bd.lﬁj )‘ oolazwl L: [ JJ\); o
VL /b oyl3me as (Angular vein) ol 4555 &9 5
ojuia led slaadgl ;o g oaal Joe 4 (625095 5 s
S leslaiwl L s 2008 i oBiulesl 4 B0
T4 3 TSH ol5ee RIA) (ol gigoal 23]y (g, 4 9 )LolS
G st Cono U agd S (use badiges 51 S o (oo
O Jgaz) 008 ol gl ,o

JAS 9 27 S tigai TSH 5 T4 (oo pw CBE uGlo 1] ok

TSH (uu/ml) | T4 qugray | <7 .
09y

FIVO NSV | ANF By o

JPYE LYY | B £ J s

ol dob 50 45) J5S 9 (225 sladiged 5| G p2 o

sl bge b (aog 00,5 el o Soweli] Gl Lais 0,90
S o lasbiwl Lulys o g wad ools Ll b ol5 va
Slas Ghliss s 5158 cudlie 5 (6,55 3,50 Slilge>
Ol Lol an S350, Yo o b il Wgte o)ly0le oy
a8 QLT s (552 0 S s 5 NS (5SS 355
o] ST 900 re domen LSS 5l L g 00008
5 et Sl e S e T e Gl B s i
s sloe, Sa) ;a8 )50 sladigal 5! 8l 6}L~JOJLA]

\YY

dodfo

J—5 50 omg s Soge 90 a5 Sl ool Eob 039l
S Sl aiins ol s gl lucil g balg e
e e e JlSS ol 390 B a8l Bl 4 S0
Sy ) 8 el iy 650k Gy S slaggesen
Sloso wilgi oo ol 4 by slogygaygn plaid by s pole
azled )y 6535 50 (erae ofiws JolSS 2 6 nbol e
oSy SegSs Sle slacs el 5l L G [0V 0]
E999 4 50l Gy isme L bLS,| 0 a8 ae
Sy gt 45 Sl 0and S bl ola 315 wdigy o
S sl g (s slacs s oSS Wl oe 550k
[Yor- ¥ v] aas 8 095 86 cov 55,0 sloazsly o 1,
33K 73 b Jlaelry Ly sl Yless!
S5 el (S iz g 50 ol (aalS [F A
oealS e g ool el STl sl ol sleaisl
g8 ol [a] 05 pomis Vel S ALY slaassl &yl
S8 ity slaysygs a5 o)l eVl pl o 3158
b520 egas ;3 (sl Joo 0y o dme 5 e
ol ) s Cgeme (S S Ogeys0 (5,5 b
SRS D) A8 CB T A (g5 o iz e abal,
b JolSS Gl olie jlons Wl o0 oSl (anbo il
say @ bope gzl plo g basl ol by s
ol oleo 4 528
Sl 4 o590 ol Cewl oads plowl 151 a5 Sladllas o
S sleodine) Somssed Slapisers Th i 45 Cewl oo,
as! Ll ay cplpl Y] sisl oo crae 0t sla,ga58
assS ol aly (rae gloasl pla g S5 0,
Olye an Laggsygn ol 45 Coul (ol ol Lnyg3516
908 9ley SIS )3 loaS (e el
Gl 4 a2 LI gl a3 )5 I o peae S8L glaawsl
I8 = s sl 5k ol pras bl &S
Sials U L el 0mis )8 orw aslllas ol o 03,5 0
ey 5o Layls ol (SISt p ong s slageen
SLbL3 | g Cpadge L5 51 a8 Sl sloaisly s


https://dor.isc.ac/dor/20.1001.1.17353165.1383.3.3.7.2
http://journal.rums.ac.ir/article-1-42-en.html

[ Downloaded from journal.rums.ac.ir on 2026-02-20 ]

[ DOR: 20.1001.1.17353165.1383.3.3.7.2 ]

AYAY Jl oY a)\.o.f& AgRIEY

Olmidy (K p ke oK1 cale alowo

B Sl paiges slaglans jo (Bolal &g 4 oS lagyg)e
A alpe ;0 )0 5 pSoslalpum Gulul 5 Wag 48,5
oad oals il oimeantESM &0 4y bosls Lo, ol
3 90 t-test (gLl yg03T5] oliiuwl b ol sy s § ol
p<el-0 L Laosls Bl g o8 5 1,8 obsj)l 5 anlie

S5 o fogies

sl gloazly o000 oyl 4 b e o)led jo

559, e sl laue (S ol olS s a8 jae L8
A basye glo,b oslasy S (Sl caiog a8 3 1,3
2 09,5 ladiged j3 ol S)leds Jlaely slayg)ss
S (YAUAAE D) S 05,5 a0 Cams (VY AE-/F0)
Slogds (ol &S shob & l(F 5 ¥ sl S 5 ¥ Jguz) o
P<+1+0) 39 o mat-test 3l solaiwl Ly (5,lel LLsJ
5 0l isleds glay s Aol IS Sl o2
Jﬁ.( 4_3 o .
ol Dalas [Soea b (gylo Jme S a4y 5.5 (Y/OVEY/-0)
Shlal ol sy a s 81 o (gg—w 5l (p<+/++0) ol

S (FIVAL+ JAP) (25 sLpaSgas

Lol el 0845 45 e g ool 5o o] Job 5 (oo yais
Ay olasy cowl oals ools L V-F sla JS& o a5 L
S (275 Sladiges )3 o) 52 Job mizen g oy

Slo oo plid rals oefwg S s jo S 4

P95 3l ooliiwl b ooy 551 S5 p2 50 (o (6 5 L
oS oT 005 4gs 9,5 V0 Cld 4 lob e 56,
O S g O 5o Aol cael oy Sl lagh
5 sl 55, 0,50 (g3l S5 5l onlial L 5 Lol
Ay do by Ol B ags 5 s s dlo o 0285
sloasl 4y o 2o ,000 sl s (S0 g Lacy jais
@l 99,5 )13 2l g asdllas 590 sae j23 Jlawel
23,5 aglis alie ol slaaigas L ol 5l ol
S5 g9 S (e (SR sl Lo
e (S il sladtie b p (Bolai 6,1 peiged
oy o suyass sla, b dals s ol [V Pl co 5
A Blate sihe ablio I 008 (o e H28 (M) o
G S G Vel 5SS s 2 ladiged I G 2
4oy S o 4 (ol degeme 5 oy S il
03,8 DLl glalygs jleg S o e sl (Solad &5
w5 P ol S ol (hgy 08 )18 asdllas 590 0o
2 e Ve bl s e S 310 1A L aS 0
Sl et aoly (05Sg S (edir (oie Sy
DL a8 colb 55y S laglam s pSojl
72 Aol 4 0oSug e pj 50 Wiged 03,5 Ll b e
5 Sl masee SI505 Ojse 4 Gl STl Olaee Sl
5 oiplecd Voo um’ )8 3g>ge S0, sla B i 5

o=l eyas anlsy po jslome sla s Alols s F e

(SINS (S Y Ul 9 T Ly ylad I fol 1Tlo & Lo yo gl f9>

(um) b 15 ilols (oo ) 45 W, Sloss

JS e Jrs % i
YIYV(E-IVF) FAVENYA) FeloA (10N YAAF DA \
YIEYEN/A) YIN - IVE) YRYY (@ FY) \AARACIAGH \
YIVY - IPA) YAYEVNF) YA A (- 100) YY/FE /1)) v
YN EY/T) YIEEEY - A) VN (E-/55) YVIPY (E-/0Y) f
YV FY) YV IVY) YVIFA (E)/+Y) YOIV (£+/AD) 5
YAV VA YIAAGE-YF) FYOF (-N\Y) YANY (£-/35) $
YISSEVYY) YIVEEE-03) YANY (@Y ¥VOF (/YY) v
VAYEY/YY) FIOVEVNA) FANY (/YY) YT (@ FY) A
YISS(E-IVY) YIYSEE-IAY) YAVA E-Y) YA/50 G- /YY) 3
YIOFENYY) YISACE-1VF) YAISO (£+/VY) YYOY (@ /YY) V.
YISAEV/YY) FAYENTY) FYNA (- /59) YAYY (/¥9) 1
YN EVYY) YIVAEE-/AY) YYAY EVAY) YYIYE (Y VY

W Loy o 35l SIS Suclitst . f S § 225 GBI sddigai jI <G B b Loy (S Sy gz Lilad I folb> puTlo

(AT

wwl/SEM



https://dor.isc.ac/dor/20.1001.1.17353165.1383.3.3.7.2
http://journal.rums.ac.ir/article-1-42-en.html

OLn 5 M g e sy Syl 2l g 6yl S g, b

> IS ) G G 8 50 3940 0 oddlio 457 Ol 9 A3 0 Ol [y [ 55 (sl diges 320 48 fkeol po (SOOI )95 9 | (SIS
| I 33 457 3,95 o0 iz 40 (45 (SICy) o5 k0 (3 9kid (Sl § Suheio (i3 gkid 1195 b (PN) ool 099195 <G (S14i>b
Sl 0l 0310 Ol 95 & oyl ol (Sldgi JB yob v

o
)
&
Q
%)
N
)
SN
c
]
8
%]
S
=}
=
©
£
=}
=)
S
S
P
=
g
i}
=
3
o

ARG S S w9 b Sl 09995 <O LTS I &G A g0 47 b 0 Qi ) (52 (Slddigad o yib i 91 (sl IS
! il il [ S (S is0T & Cord LTS oy 50 3 (9O A9 faS T g 0 B b 99000 13 995 0 i b

[ DOR: 20.1001.1.17353165.1383.3.3.7.2 ]



https://dor.isc.ac/dor/20.1001.1.17353165.1383.3.3.7.2
http://journal.rums.ac.ir/article-1-42-en.html

[ Downloaded from journal.rums.ac.ir on 2026-02-20 ]

[ DOR: 20.1001.1.17353165.1383.3.3.7.2 ]

AYAY Jl oY a)\.o.f& AgRIEY

Olmidy (K p ke oK1 cale alowo

Sg st Olole L sloina o (JolSS Olpss &y
OB e o oSO A 0 adllas 008 aSls
S0 sleasl JolSS o5 conl 9290 (nl Slas Sas8
L5 o9-dse 5T g 5l uy 35150 59, 999 5l (ge 4o
NS el i JolSS e (ol 55, 390>
iled oo 185 YIS Glaasl (Ss,58 wles L) (el
555 9 asl s syl iolas b as wBlsl oyl
SYlasl asw) cand > 5o ol ol jor Jloal 1o o
o2l 93 4 oal b (Fg)y98 leed, G 0 1) (emliw
Sl as wilesls plass L3 sla gy V] o,67
GalS el (il 693 (5o GangnS Slageen
e sbasl Biglew 5 (Lyws 2lobldl )l e
Ol e lagge s (nl (95 3Rl &5 (5)5b 4 098 s
b et plioleidl had cnl Wl ool 5 Sl 8)90
wolassl jls as ST K0 o 5 IVE wles ol 1,
&lBy 455 ol sem & e 15, slaSl 0 &5 ()
Iy Cmdly ol Lal cl 0050 )5 aseios joio 090 oo
15 a5 i yis el (2alS a8 58 IS g g
Sl SG At Sl - Ses Lozl onl 550l
sras ol ;5 (b pd oSS 4 e 45wl (S
vy sl ses o 55

Joslyy loassly JoolSS say0y el 4y azg 13
bt 2is) 5 955 oo SET Wgi 5l ey (g0 e (5528
Sl doloe 4w 55 999 b O 555l 5 (2,000
Aols 5 000 slayls slaw duslie [Y0] a0 055
Se2s gt Ololo 3l ead Wgte 855, Yo ploligi o o
ol 5o a8 s ool 5l a4l co¥y alive ladiges b
sl jolad dzrg (ml g0l 28,5 18 S ae haghy
Aol o g o0 sl )l slawy jlo e gl
oS o5 3h Sy g (lole 4 Blate Glolie o Lol
3 Il ol o)l le JolSs a5 ol codly
Gz M ghls J S 09,8 4 S (ol 455
]

Sl g 98 Gids Cponl jo azr STalal) (ol o

S 5l 0L jre yi8 WSS L bLS | o (gang s

VY&

SZ5 higisn sla S n uyns sla)l>

el 5000 wolsy g9y = Olsld slass 4 aS wes
U""L“"‘ 9 A“?‘“"Lﬁ—" uJLa LS)—{)"’ (eas oKiws gSL‘”us)ﬁ-’
gl pal - Saen L) Lo (sglipms DL
plod g ad, b jasly 5| (S aS ba,ls ol o515 5 olass
lodiz Wlg oo 990 (nl & 03,5 oo ydS gFiws
are LIV ] sl asls Jlos a1y 03 el ) glie
O30 Lapl oy Slas Ul 5 Lagsysd JolSs a5 ol &
A A b g5ose nl nlise Shael jglne slag s
sba)ls o515 g (Juyio wlgy JolSS a4z j0 45 w0
Al b s Bl SollB 5, 2 03,5 5331 2 i
2 6Ed=l JUl bl g eogei o jglne slagyg) s
A b plplis 0l aales 590 095 5l ceac slapls
2y el 45 Lo giST6 5 Jalse 45 4y e Lk
o wilei o J0S 1) (R0 slajls ek g (o jais
A g emmliw by lale JolSS sauScolan Julge lgie
el Lygyg o Shae ;5 (Ul ol 89S (e o] @3
P95 oy den az Slalal, ol o anled co uds
w4 ol Glils aoe 5 e Ja 8 o Al il
Szl an ol glaassl 4 Ll 5l Lal sscnc s
(5939 o byl Jow S glaie 4 &5yls a5 sloolad] 548
gy Oly Lol Bayb 5 Wsd go Dgums (cslis a3l
Ol Gz 5 68 ey (5 S8 5 &2l
s ol (JolSS slaa gy ol glausl LLs)
2 el as ST AY] ol 5 alllas 0,50 655 50
o=l SLWT g glassl sleany (6,5 IS 5 &zl
sleaingis 10 6,0k oy g bakl) o b e
o g ol L] el as g s L s L8
5 Lol 63y 2 Sou 3505 S e LB Sl o0 5

G380 ol b sl s sloazly 2y jaio slo, s oST5


https://dor.isc.ac/dor/20.1001.1.17353165.1383.3.3.7.2
http://journal.rums.ac.ir/article-1-42-en.html

[ Downloaded from journal.rums.ac.ir on 2026-02-20 ]

[ DOR: 20.1001.1.17353165.1383.3.3.7.2 ]

cee R oyl 2l g )3l ek g geen

s DN T g e ol sums s slageysn il o
WY Gzl S wle el Fde Sedg 5 sla Sl aS
oo 1N Mg o Gamgpinnan ladiges 3 Vil S
Ao e Simg S SLBOe 58 Tl )3 pal Sl s
Simy wolin Sy 5l a8 058 oo bel-2 pliy (555l53s 5
DVY] 05l o Joe 4 cmilon g (sl sus
OSee 976 2 4 oS ole o ey o0 Sl 4 (b nlpl
P sleaBl o ly el iy asliy Sy b O prlee Ao
O 0 (Bl Glate 4 uled azlse JSBIL LSS >
ras saisl Ll g e (8gy9 slaay (b oSl
sba)ls g anlyy g Joamslm slaaisl a5 358 o0 Cguns
o=l 3l 5 65 e omas olSss o Lol 4y by pe (1000

o9 ..\Q‘}.?u LSA-MM ousld

&lw

[1] Alva-Sanchez C, Ortiz-Butron R, Cuellar-
Garcia M, Hernandez-Garcia A, Pacheco-
Rosado J: Anatomical changes in CA3
hippocampal region by hypothyroidism in rats.
Proc West Pharmacol Soc., 2002; 45:125-6.

[2] Armstrong D, Dunn JK, Antalffy B, Trivedi R:
Selective dendritic alterations in the cortex of
Rett syndrome. J Neuropathol Exp Neurol.,
1995; 54(2):195-201.

[3] Berbel P, Auso E, Garcia-Velasco JV, Molina
ML, Camacho M: Role of thyroid hormones in
the maturation and organisation of rat barrel
cortex. Neuroscience, 2001; 107(3):383-94.

[4] Bonet B, Herrera E: Different response to
maternal hypothyroidism during the first and
second half

Endocrinology, 1988; 122(2):450-55.
[S] Bradley P, Berry M: The purkinje cell dendritic

of gestation in the rat.

tree in mutant mouse cerebellum. A
quantitative Golgi
staggerer mice. Brain Res., 1978; 142(1):135-
141.

[6] Broedel O, Eravci M, Fuxius S, Smolarz T,

Jeitner A, Grau H, Stoltenburg-Didinger G,

study of Weaver and

\YY

JolSS a s ol Ll sl 00u0 8 0ST alie o) Sy
Al 5l g smas gloal 00 la s 5 usls;

45 5l L g 00Tsm o0 £589 4 43Sy sl sloaisly
az 5l ool ul Uy Laaisl opl o adsl cslivn slacion
Ol S s Slapse,sh 5 ol (ain olapeilSe
Sl (L9dge dilod oo i slial (S8 4z 4 (ogas
aS |y e alal, ol o 8] el swils aslisl jem oS
Jsl 8in 4 b 90 o 4 canl s ol 0,5 IS5 ol oo
Salsy JolSS g 5,08 slaany nlod zol a5 Wos 5l oy
o San ol b Laggs e onl gl 5 el (2089
Gladdens (cumgiy) dinej bl oo (8l law (n 5L
DAL sl wal 2 1) Sgy5 JalSS 58 Jets sla )y 5

Neurotrophin-3 45" Cewl 00s5,5 (5,155 £ad90 pl 9l )0

Plueckhan H, Meinhold H, Baumgartner A:
Effects of hyper- and hypothyroidism on
thyroid hormone concentrations in regions of
the rat brain. Am J Physiol Endocrinol Metab.,
2003; 285(3): 470-80.

[7] Brown W J, Verity M A, Smith R L: Inhibition
of cerebellar dendrite development in neonatal
thyroid
Neurobiol. 1976; 2: 191-207.

[8] Comery TA, Harris JB, Willems PJ, et all:

deficiency, = Neuropathol.

Appl

Abnormal dendritic spines in fragile X

knockout mice:
deficits. Proc Natl Acad Sci USA:, 1997; 94(10):
5401-4.

[9] Heisenberg CP, Thoenen H, Lindholm D: Tri-

maturation and pruning

iodothyronine regulates survival and

differentiation of rat cerebellar
neurons. Neuroreport, 1992; 3(8): 685-8.

[10] Hoffmann G, Dietzel ID: Thyroid hormone

granule

regulates excitability in central neurons from
postnatal rats. Neuroscience. 2004; 125(2):369-
79.

[11] Itman J: Postnatal development of the
cerebellar cortex in the rat. II. Phases in the

maturation of Purkinje cells and of the


https://dor.isc.ac/dor/20.1001.1.17353165.1383.3.3.7.2
http://journal.rums.ac.ir/article-1-42-en.html

[ Downloaded from journal.rums.ac.ir on 2026-02-20 ]

[ DOR: 20.1001.1.17353165.1383.3.3.7.2 ]

VAT Jlo F 0 )led o s

Olmidy (K p ke oK1 cale alowo

molecular layer. J Comp Neurol. 1972; 145:399—
464.
[12] Jalali M, Nikravesh M R: Maternal
Hypothyroidism and Cell Development in
Cerebellar Cortex During Fetal and Postnatal
Period in the Rat. Journal of Ahwaz university

of Medical Sciences, accepted.

[13] Juraska J M: The development of pyramidal
neurons after eye opening in the visual cortex of
hooded rats: a quantitative study. J Comp
Neurol., 1982; 212(2): 208-13.

[14] Kaufmann WE, Moser HW: Dendritic
anomalies in disorders associated with mental
retardation. Cereb Cortex., 2000; 10(10): 981—
91.

[15] Koibuchi N, Chin WW: Thyroid hormone
action and brain development. Trends
Endocrinol Metab., 2000; 11(4): 123-8.

[16] Koibuchi N, Yamaoka S, Chin WW: Effect of
altered thyroid status on neurotrophin gene
expression during postnatal development of the
mouse cerebellum. Thyroid, 2001; 11(3): 205-
10.

[17] Lavado-Autric R, Auso E, Garcia-Velasco JV,
Arufe Mdel C, Escobar del Rey F, Berbel P,
Morreale de Escobar G: Early maternal
hypothyroxinemia alters histogenesis and
cerebral cortex cytoarchitecture of the progeny
J Clin Invest., 2003; 111(7):1073-82.

[18] Lindholm D, Castren E, Tsoulfas P, kolbeck R,
et all: Neurotrophin-3 induced by tri-

iodothyronine in the cerebellum granular cell

promotes Purkinje cell differentiation. J Cell

Biol., 1993, 122(2): 443-50.

[19] Mizuno Y, Kanou Y, Rogatcheva M, Imai T,

YA

Refetoff S, Seo H, Murata Y: Genomic
organization of mouse ZAKI-4 gene that
encodes ZAKI-4 alpha and beta isoforms,
endogenous calcineurin inhibitors, and changes
in the expression of these isoforms by thyroid
hormone in adult mouse brain and heart. Eur J
Endocrinol., 2004; 150(3):371-80.

[20] Muller Y, Rocchi E, Lazaro J B, Clos J:
Thyroid hormone promotes BCL-2 expression
and prevents apoptosis of early differentiating
cerebellar granule neurons. Int J Dev Neurosci.,
1995; 13(8): 871-85.

[21] Neveu I, Arenas E: Neurotrophins promote the
survival and development of neurons in the
cerebellum of hypothyroid rat in vivo. J Cell
Biol., 1996; 133(3): 631-46.

[22] Nicholson J L, Altman J: Synaptogenesis in the
rat cerebellum: effects of early hypo- and
hyperthyroidism. Science, 1972; 176(34): 530-2.

[23] Porterfield SP, Henderich, CE: The role of
thyroid hormone in prenatal and neonatal
neurological development-current perspectives.
Endocr Rev., 1993; 14(1): 94-106.

[24] Rassouli M B, Herbert C, Howard V: Effect of
PTU treatment during prenatal and early
postnatal development on the neocortex of rat
pups, Neuroendocrinology. 1991; 53: 321-7.

[25] Sotelo C, Changeux JP: Transsynaptic
degeneration en cascade’ in the cerebellar
cortex of staggerer mutant mice. Brain Res.,
1974; 67(3): 519-26.

[26] West MJ: New stereological methods for
counting neurons. Neurobiol Aging. 1993; 14(4):
275-85.


https://dor.isc.ac/dor/20.1001.1.17353165.1383.3.3.7.2
http://journal.rums.ac.ir/article-1-42-en.html

[ Downloaded from journal.rums.ac.ir on 2026-02-20 ]

[ DOR: 20.1001.1.17353165.1383.3.3.7.2 ]

O\)&Ajdb‘\gsw ...@)x:‘su)\ﬁ&nlfjs)zusaﬁjﬁm

The Relation of Maternal Hypothyroidism and Dendritic Spines
Reduction in Brain Pyramidal Cells of Balb/C Mice
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Background: Thyroid hormones are well known to be essential for normal development of the
brain in human and animals. In particular, thyroid deficiency during the prenatal periods causes
significant impairments of structural development and organization of the brain. Therefore in this
study, the effects of maternal hypothyroidism on morphometrical changes of synaptic sites of
pyramidal cells in the mouse brain was evaluated.

Materials and Methods: This study was carried out on 24 balb/c mice. The animals were divided
into two experimental and control groups. The experimental group was made hypothyroid by
chemical thyroidectomy with oral propylthyouracil (PTU) in drinking water, while the control
group was kept intact. On the 20" postnatal day, by using histological technique preparation and
histochemical staining (Golgy) method, we were able to investigate the effects of maternal thyroid
hormones deficiency, on the development of pyramidal synaptogenesis in postnatal period of the
mouse.

Results: Our findings showed that maternal hypothyroidism during pregnancy cansed a significant
decrease of the dendritic spines in the experimental group (31.08+0.45) compared with the control
group (39.88+0.55), (p<0.05). In addition, an increase gap among the synaptic sites of pyramidal
cells in the brain cortex among the experimental group (3.78+0.86) in contrast with the controls
(2.57£1.05) were observed (p<0.005).

Conclusion: The results of this study indicated that there is a key role for thyroid hormones in
connection with maturation and neuronal development of brain cortex. Also hormonal reduction

during pregnancy can affect the development and neuronal synaptogenesis of the next generation.
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