Y+ 0 ylowss [ ot JUwt [AY 590 stends [0l NGNS [ (Sl 3y yguii1d _onig s — sols dolialoga

A3 0 S gls) 3w il 3l 31 (Sw) »s
TSH 9 T4 (T3 (50 ) &houw y3 (S53)L —(lig)
» o yhge S

Tl gl (o 5 Bl Sl 5 SO i 95

el 3131 o8l caly psle oS5 (5 0258 058 (S35 5 slakal )
Ol ol Oldea a1y
pode oK tils (udlug edSiils (5555 0s 8 (Kb 4l pske Ak, Wb, Y
Ozl Ol (Sa 3
el 5151 o &Kzils p ke 0 a8l ¢ alidian ) 05,5 (S5 Mb)l Wi IS X
Ol Ol e A1 g

E-mail: sanaznargesi@yahoo.com oS 5 50l 1 s ok 55

[RVICY
cadlas (il 5 SBua Sl S50 090 92 J (5 lacus iy g3 (5590 0,99 (S1A 1T (BB 9 Ao ddo
SLagigo ju TSH g T4 T3 sLag g, 98 ooy pebois 3 (oS0 LS Cilide slao g0 HBT ooy o

.Cu.u|‘).}‘;3|,;.aa

o9k it g a5 3 (ol s g e Ve oAULe )T - 3 25 dalllas (l ya B gy 9 Slge
3 (Sl sl V¥ g (lidig ) cuslia VY (1B 20 ja) aalidi 09,8 Jolidi 5 s 7 098 iy 43 (Sl
G381 (g il guaaaandl (G gy Adland ju Syl Caelea YV 9 VA N0 Y (4D 20 ya slas g S
T3 SLag g=e,98 (3o p e dagh ) oy 9 aulidags B 51 (528095 B2k § (95 @ gas ida Cudia
SaILST (g0 31 ouldical Ly Laouls cuslgh yo tashis ysSo Jail oual 93 gasl gasly 49, L TSH o T4

i alad gds jad 4d oy iyl

ACidd 9y bl o (Sa,lS Cels 10 9\ a0 ju slae g S 59 T4 9 T3 (o0 s s ;S
=ialS (S LS Caelaa YV 9 VA (4B p2e yu slaslige o Lol oudih jlan jlalize (5 yaaRd 4y aaldi 0 g S
(5515 2T 5 1 e o2 3 (5180.3,5 93 TSH (s o Gl 158031 {P<D.05) iy latins

cudlay oline

B il dy o8 g (oS35l Srse J gl Gl 38 4S 383 pa(LS G 95 (il (SLAAISL 15 a5 AT
(0 (et GRALS 9 0 g 5l oud Catllad QEALS i 0l 9350w lailieal a5 S s o
390 0% Fgs Hlial Jolge 51 (Sa Ty (oS3, Jole 19500 Lisa Gl g3 tagudt (s 935 SLAG 90 92

STk sl gy 1S ps

3l o plige TSH T4 T3 cawuss 93 53 38 rgSals” oy

‘5&&32—‘5&& Ml&blﬂ,é
Wbl olKisty
Vo7 0 Lo — i Jlo
"'“' ,g;e&

%

.

N
WAY/F/Y s i s
\YAY/FN G ] o ST
WAYVAF 5L
. J




gt S il gy a3l Gl Bae (I A ey ]

ol las ‘;5-}3 ngLE.a).: «(\o) :ﬁ@ﬁ.«a o
&w,, 69 li u.i‘uu 69 Gl a5 M:&QL&J
W Gl (5 g S350 $00N) 3,08 g g s oS sl
2 LSJ.';E }33 6).95 09 U’Q‘J'é‘ S o8 M:&QL;J
LGdos (& bl (W) o)1l Ay 5 S o O g0, 92
DLl o 05 Sb o TSH i 5 o8 il0T Kl
ST s o g s whelnl Sllas o4

é)‘}c PL Ju.ﬁl? @u L-*:J.jjg' ods DJS-LQ.GJ,: é)\s
o d Sllae LB 58 s g pa 5 S (5H ke
—o5 S os b (SO e G 5l fel- LU
«Ye G Vo) .\3‘3.:‘5.3 JJLM o 9 ods 2 ‘}S.;)U
ol 03 Frae b b 5 5SS (0w
J‘ A d‘j‘.ﬁd\..s 83 g3 @L& gL;B.J: K L;"\';J' ‘SLAJ:N
T e st slagslom S50 03 sl Fe ol
RAEW 3 A LIS (peomes toal
IS ol 55 55 dkate ol e 45 dezes LSk
(b 9 s 093 Sl Olbe cpl 5 g LSS
Loy b ool o tlilosg (b ds g 5550 o)lsen
AU opasys gk ey Ol & 4y
9 s ok S (K08 a5 gl i
wllas 0jg cpl 53 G2k 5 Ab Gl @ 58
0295 dsb Bl bl 5 FG8s ks b ol
M'L.-.; ° cesle VY K] A Yo Y C))"n.ﬁ&) é‘.’.JU
Jﬁ‘}é‘ d‘%ﬁw L;-AJJ.:M'cm m@»\ﬁ)éj}})
P g g SO S SO e dsb
313 p 0 5 ol e B 45 TSH 5 T4 (T3
Sl 03 Hlge SFagn ol S Jel mli
2 St SE s 5l e ekb s Shes b
2 S b Sleae) Jole Olgea day s 5 Shes

dsdio

SLOs, 58 (T4) S 9,8 5 (T3) (g o ks 5
@b ol g T4 5 T3 (V) Aier Ay, 0dd ool
o B g odd fate sl 4 odes sba D
Sua 3L 4 WL 0 B3 8 s edsn
Mg eSSy S D00 amdl (V) A
Aoty 45 Sl oy SIS (g 55,8) (TSH)
TEEF 9 e (I gen 0 55 5 S s
3 OrSaS ME g s ek K ol el
~030o90 g g 5o SN () 548 s s SN S
Ok Ll 5 ol s Shee 39,5 gl
VB E) 5,108 sl p odlasl sls st

5 e Jalge 5l gk Lrs 0L Slalae
#5 ioman 5 LS 5 plmail b5 gl 5 e Jd
SOU L gl 090 B 5 GHasakd 6,
Ao 0k I Gl gl 2 Ses LIS s
ma Kl o KU ep93 dsb Rl (A 5 A) L
= U el e sy Ol geay Ol o 05
O OB S Saptrn p dhaly cpdy 5 A3L b
- pesdhe (V) 5,3 5T sk 5 el s ahazr 5|
@ et Gl Sese gl ()
OVl iy ol 4 ol 3 &S dmes
SOU 9 o5 0593 Bl & Lleshols Sl
Geen 53 HOY) LG sdae alalsesgp md S p
0y95 Jsb 55 lauid 45 das a0l latagh (bl
23 Ay kb 5 S Wil e SL6 L
BRI R T S e R { L JCIS JECH (PSR PR PO
S 5 55 6T Lo gy wlplul Sllas ol
25 0555 Sk 45 CladlsOlis O 5l duy s g
S gl Ll thif5e dng, Cld 5 S0
“plosil Sladllas 5 ,b51 ) e gl iy yikes
AT 0kas0li s esle ol slabse s al
Sed g 5 DS 5 S50 58 0095 Sl R
0)95 LS 45 s w0 Wb ) 5 copiman 5 (14)
T3 Ol S8 @ imls 3 (pape Shg0t 658

Y+ 5 0 ko [ ot JWw AT 559 e /90U 01515 [ (Shd 3 youbidls _owidg iy — sole dolialogd



VoS 0 ylant /ppimnst JUo Y y1 ptond /s 0lRuEI1S [ (S 34 y9uldl oaidbgs — ool dolinlogd

[ OlJM}‘SM}‘ﬁAJ

35 Vo3l b s 0 g 5L Lo S g Tl
s S S g0 58055 (B 5805
- oK lesl sles 43 423310 g LAk el
B ja Y00 r 593 55 Lk gad cp w4 Hslalea KAS
A g 5 S0 90598 (o ST 5 e 0SS gl L
S S o311 Xk (g S0 Il Ll i el 305 Bss b
S gyl AELLST S G eslitel b Sy
(IMMUNOTECH A, BECHMAN COULTER/REF 2121)
(2 Sl

‘dJL"T S 2
Oga3l ) bug
e $0E Jool Okl g el — iy S ged S
361 ANOVA g bl Oaeyl 51 eslinel L Laesls

Lesls O3 pdlbe s 5 Tal
oalanwl L.ﬁ SPSS, J‘}j‘fj

Games Howell s 0305 5 (4,6 ibyls
A oS 94y
Lasdl

TSH 5 T4 T3 oo peha dlin LS N Jgu

C.u‘j@‘fh.ﬁ du‘;&yu&'ﬁuéuoj;):

GRIN ORI

o ¥l (a5l - 0 aalllas ol b
Yooy 059 b (Wistar) jlgg 315 5 ol e JSse
ol BRSNS OLE sl sl e S
=35 0395 5 31 8 Fle a s yyay los 3 ey
- b St el VY 5 sl celu VY S,
SN e A ol 5l 55 093 ST 8 8 s
L g o s 53 5 3domell Sy o 108 5 O LS
S g S gl ) e el STy 235,08
@ s slea oY b ) roeen
W2 plyplodl bbb

Wl g N glaey S 4 olal o) pon Ladsal
Sl el YV LA N0 Y b me s slaey S
b Al S,6 T LD G S g5 ALS 3
W e ) & cole oo ia Of plasl 5 sds bl
Dk g W31 S)pon Llge Aals 0y 8 55
boalie Jalps s Shbol oy OLL b JSI0
G2 53 Slaey S 55 KAS IS g o glaey S
Oby pluly g (Pomae Sjpon LA ()6
CddE 5l ey ki S E K6 Jae )3 0k ped
Gl ol 53 LA S5 Lk ges catin Cola

D90 a3Lub )3 SS)HB el Y1 9 VA AD AY (46 )20 13 )3 (nlp=uo S yhge ) TSH 9 T4 T3 (o pm mloww N Jg3a
A i s dods

Sl celw 1Y Sl celw VA Sl celd Seb celw VY sl 05;9“

59°)
TSH

foeehEelss)F R Y B R L VO YRR A C O ORA O PSSR FRee 2 (

NS NS NS NS pIU/mI)
VF/OFEVIY/YD IY/OVEY +Y/FD ol
/ / / / YIOVEVFAIYY Yo/o¥EYYY AOSEVYD/S T3
<e/+d <e/+d NS NS (ng/dI)
+ /oYL +/Qet - -

[+¥E/VY [B+2Y/AY [FALF/A4 /A92F/44 YED/OY T4
<o/od <o/od) NS NS (ng/dl)

5}; MC,.'-«-; (Mjb&.). g"-;L.’.J‘} J,:‘Ui )'| J—é\’) P ﬁéu.a R | J\I...a‘} :‘J“J J'; &‘N U’:'f 4 .b_,.a,a MEANSEM) Jgﬂﬁ ﬁauﬁ
el a5 0 8 haglis 3 lolins NS 325 pts Sily NS 1odily 5 el dali




gt S il gy a3l Gl Bae (I A ey ]

TSH oy gl 45 dims Ol bagdod 5y
3pde sl Sl 4 (U ey Sl Sl
(\0)

Las Ol fagh cpl 5l Jeol @Ls (gl
V) Sl 4 Kb osss dsb il S
Celw V0 U U ((S,0 colu VY 5 glidy,; celo
St hhh Cta ety 5 (o V) bt A)
- M3 S il T4 5 T3 o gebaos 53 llins
VA G S b5 a5 o Sa,U 0p50 Jsb Liull &
ety OF 51 i 5 (b3lan ¥ 6l A) sl
T4 5 T3 oy phaw hles JalS & i cia
7 S LG il nl b bl yen 658 e i
Sb g s seygs bk a5 das W0l
Las,l 5 b o 1) Ay —JT a g Al e
Fhdess sLossr e mhaw g ol Sl
S dgb Bl al, pl s taS s i 4
PR 5 Ay, Sl S o Kl s (S50
5 ormpen t08) 593 du g, L0, s8 o plam
L2320l W g p g onl slaadl b Gilge
4 o feela 53 e Shseh 5H8 09 JalS WS
3 a3l H00) 258 0 e (o pw T3 Ol falS
Las 0l Oldls ol faghn adl L Wb
@lree Slaiss 53 L5 L sl el 4 SIS
g RIAL s des eke O3 GRIBH cew S
2ok S b pslie agrlse Ll g 0 TA (o0
Th oy gl AL g ke 035 S
O EDIPIRE

i By 5 UG Jes Sl ki
—08 S SOb e db Sl a8 s S0b
ol e A3 K3 gt ST L S0
DA e (YE5 YF) (368 (o b (YY, YY)
e gl Sl O Bl s ksl cdl
Oldlas (bwly opl Hs towwlodd T4 3 T3 slad go, 90

‘) ‘;".q._ﬂ Mﬂ S| )JB s‘é.)u aS JJAJ;;GQL:J

T3 oy gl N Jgdr o b mll w4z g
L;.‘uu ceslw VO 9 \Y¥ d")’u BL) 6\.&5‘9; T4 o
Ssline (5S4 chald 098w Gy Sl
d:bbejijaT43T3 dﬂch..»g‘_}flfuja fmjlfb
33)43\.;.'5 BL b;g')u C;.FLA Y\ 3 A ub}su DL 45
J‘bL's*A dwulsMueijlemeé L-ﬁ;ﬁd;)'}
St 52 TSH o mhas (3 ,b51 €(P<0.05) =3l
dald e}; Ll é)\s f}’“ BL) d\.&o}; j‘
).3 J‘.}L'M &)\:ﬁ" ‘W ‘w‘.\i )‘bh“ J"w
oo 53 ey S 53 TSH 5 T4 (T3 o 7 glaws
UK 4 So,U csle YV 5 VA 58 5 V0 s\
Wl o ck—v “_ffjk)" chddodalin })4-3}.) Q)H&: 3
cesle YY) 9 A g‘bju BL 6\.&05; > T4 4 T3
cele V0 4 VY PSR IS ducj; s QS.;)U
.(P<005) bﬁj&f}‘}bﬂ J_,LQ AJU

G5 Azl 9 Lo
e Jgb JulBl ol fagh ml 4 ers L
s gl Db b s (Kb, 8 s x (SU
23 Sl TSH gp s da p jlslas (6,50
45 dind 2Ol 58 Ks Gla e @l bl ran
sl gl eis ehaa (UL 5 L Glresss sla
Joebes e b Kb e Dl o
e g g BN U S (KU L S
4 55 TSH (o gehaw 0T Clate (V1) 4zl TRH
ol gl b Gl commen t35d e Dl ek
G5 093 SulBl &S A w0l Olllas (G
PR W on (Sl Sz
TSH (o gl 2 80 Ll oy 55,58 55 518
Lo &y flaays 5 a5 (W) culasly
DLl o o2y ST o TSH i 5 45 0T KL
S iS5 cul 0T LUl el pl fOA) Col
(b8 Sz ek ehaa 0L w0
cofzper TSH (o i g i 5 53 okl o

Y+ 5 0 ko [ ot JWw AT 559 e /90U 01515 [ (Shd 3 youbidls _owidg iy — sole dolialogd



VoS 0 ylant /ppimnst JUo Y y1 ptond /s 0lRuEI1S [ (S 34 y9uldl oaidbgs — ool dolinlogd

[ OlJM}‘SM&‘ﬁAJ

PSS 9 pa 35
> 3l 5 e sl L ey ()l
Aty ol I3 ol tagk p e SSglee
g ol ) dewgind swlwb_flga Oldkea

o Jassy S5 5 g Ol

el.i.n

1. Lépez M, Alvarez CV, Nogueiras R, Diéguez C. Energy
balance regulation by thyroid hormones at central level.
Trends Mol Med. 2013;19(7):418-27..

2. Azad RM. Abnormal serum thyroid hormones
concentration with healthy functional gland: a review on
the metabolic role ofthyroid hormones transporter
proteins. Pak J Biol Sci. 2011; 1;14(5):313-26.

3. Gessl A, Lemmens-Gruber R, Kautzky-Willer A. Thyroid
disorders. Handb Exp Pharmacol. 2012;(214):361-86.

4. Morreale de Escobar G, Obregon M J, Escobar del Rey F.
Role of thyroid hormone during early brain development.
Eur. J. Endocrinol. 2004; 151(3): 25-37.

5. Hajzadeh M, Rahighi, J, Aghai A. The effects of
hypothyroidism on the minerals in the tissues of the
brain, skull and skin of rats. Journal of Basic Medical
Sciences of Iran. 2007; 9(4): 243-237.

6. Justo Firvida E, Maceda Vilarino S, Lado Lado F, Devesa
Barreira JR, San Miguel Hernandez A, Torreiro EG.
Hyperthyroidism as a cause of chronic anemia. An Med
Interna 1995; 12(9): 442-4.

7. Hambsch K, Fischer H, Langpeter D, Muller P.
Hyperthyroidism and anemia. Z Gesamte Inn Med 1981;
36(6): 203-8.

8. Dickmeis T, Weger BD, Weger M. The circadian clock and
glucocorticoids - Interactions across many time scales.
Mol Cell Endocrinol. 2013; 21 (13):00216-5.

9. Dickmeis T. Glucocorticoids and the circadian clock. J
Endocrinol. 2009;200(1):3-22.

10. C.Segerstrom S, E.Miller G. Psychological stress and the
human immune system: A meta-analytic study of 30 years
of inquiry. Psychol Bull. 2004; 130(4): 601—630.

11. Ranabir S, Reetu K. Stress and hormones. Indian J
Endocrinol Metab. 2011; 15(1): 18-22.

12.Paluch A, Buntner B, Ostrowska Z, Kniazewski B. Light
and darkness effect on adrenocortical secretion of rats
exposed to stress. Acta Physiol Pol. 1983;34(4):431-5.

13. Mayerson HS. The effect of light and of darkness on the
thyroid gland of the rat. AJP. 1935;113(3):659-662.

14. Singh DV, Turner CW. Effect of light and darkness upon
thyroid secretion rate and on the endocrine glands of
female rats. Proc Soc Exp Biol Med. 1969;131(4):1296-9.

15. Vriend J. The pineal and melatonin in the regulation of
pituitary-thyroid axis. Life Sci. 1981;9;29(19):1929-36.

16. Martino E, Bambini G, Vaudagna G, Breccia M, Baschieri
L. Effects of continuous light and dark exposure on
hypothalamic thyrotropin-releasing hormone in rats. J
Endocrinol Invest. 1985;8(1):31-3.

17. Leining KB, Tucker HA, Kesner JS. Growth hormone,
glucocorticoid and thyroxine response to duration,
intensity and wavelength of light in prepubertal bulls. J
Anim Sci. 1980;51(4):932-42.

18. Jordan D, Rousset B, Perrin F, Fournier M, Orgiazzi J.
Evidence for circadian variations in serum thyrotropin,
3,5,3'-triiodothyronine, and thyroxine in the rat.
Endocrinology. 1980;107(4):1245-8.

L;;g‘.:.,.,‘_wj(wu'ro)xsw
G oY) asd dugsd o Shes o NS Coly Kl 5 0
g odb b Jals Ol (gl H(YY
Ol Sl & 1) (K, 90 Sl b
S LI0T s Ol g (glays 3l bls,l g
Wi d 5 e N Pl o (KU 693 Sl
Sl ol 4 sadon JT i s Shes 151 o
OBlS (pioman (V) 505 g 53 1y duy s ek Cllad
OB 4 Ol F |y A GLOges s p e e
g Lo mhF el Lol
Sb—ss Sz (KU e dsb SlB Gl
AU o4 g b el ol (YA sl
SOlg e (Y8) dngys 5 Shes (i sla0ses
s Shes (sl S cled rals Colae oS codls,Uag)
The S o (Salgns Bl Al 5 g
Ol g o paw) Culodd T4 9 T3 slalga; 98 o pw
—05 S Sob ey dsb Sl 5l el 6T
LS ) ey W Jals (S0
I3 A g 5

e Bl o5l e o g cadle
Jsb Sl BT s p 4 T4 5 T3 TSH lalign, 92
ke s Shes 5 Sl 4 p S Ok
9 o by B Sy clal Ayl
D)l plalas g iy g i SL s (J s

dsb il a8 Lol Kby Sy cpl sbaasl

S A A3 00 JBlua Ol 4 (S0, Al o Doke
SR LINCPATR | ) Y H S Y RS R PN
Llg o wis o Ode s (pldy, celu VY
bl ol g tasd dng s ek Sl Sl o
0,90 o 4 (Sl a3y ek B S s
J9n 0% Fh Qi il 5 S Olgea (N0
2l sl o asls g o86S

NI LIV


http://www.ncbi.nlm.nih.gov/pubmed?term=L%C3%B3pez%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23707189
http://www.ncbi.nlm.nih.gov/pubmed?term=Alvarez%20CV%5BAuthor%5D&cauthor=true&cauthor_uid=23707189
http://www.ncbi.nlm.nih.gov/pubmed?term=Nogueiras%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23707189
http://www.ncbi.nlm.nih.gov/pubmed?term=Di%C3%A9guez%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23707189
http://www.ncbi.nlm.nih.gov/pubmed/?term=L%C3%B3pez+M%2C+Alvarez+CV%2C+Nogueiras+R%2C+Di%C3%A9guez+C.+Energy+balance+regulation+by+thyroid+hormones+at+central+level.+Trends+Mol+Med.+2013%3A+22.+pii%3A+S1471-4914(13)00072-5.
http://www.ncbi.nlm.nih.gov/pubmed?term=Azad%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=21874823
http://www.ncbi.nlm.nih.gov/pubmed/21874823
http://www.ncbi.nlm.nih.gov/pubmed?term=Gessl%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23027459
http://www.ncbi.nlm.nih.gov/pubmed?term=Lemmens-Gruber%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23027459
http://www.ncbi.nlm.nih.gov/pubmed?term=Kautzky-Willer%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23027459
http://www.ncbi.nlm.nih.gov/pubmed/23027459
http://www.ncbi.nlm.nih.gov/pubmed?term=Dickmeis%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23707790
http://www.ncbi.nlm.nih.gov/pubmed?term=Weger%20BD%5BAuthor%5D&cauthor=true&cauthor_uid=23707790
http://www.ncbi.nlm.nih.gov/pubmed?term=Weger%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23707790
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dickmeis+T%2C+Weger+BD%2C+Weger+M.+The+circadian+clock+and+glucocorticoids+-+Interactions+across+many+time+scales.+Mol+Cell+Endocrinol.+2013+21
http://www.ncbi.nlm.nih.gov/pubmed?term=Dickmeis%20T%5BAuthor%5D&cauthor=true&cauthor_uid=18971218
http://www.ncbi.nlm.nih.gov/pubmed/18971218
http://www.ncbi.nlm.nih.gov/pubmed/18971218
http://www.ncbi.nlm.nih.gov/pubmed/?term=Segerstrom%20SC%5Bauth%5D
http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=15250815
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ranabir%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Reetu%20K%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=Paluch%20A%5BAuthor%5D&cauthor=true&cauthor_uid=6677068
http://www.ncbi.nlm.nih.gov/pubmed?term=Buntner%20B%5BAuthor%5D&cauthor=true&cauthor_uid=6677068
http://www.ncbi.nlm.nih.gov/pubmed?term=Ostrowska%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=6677068
http://www.ncbi.nlm.nih.gov/pubmed?term=Kniazewski%20B%5BAuthor%5D&cauthor=true&cauthor_uid=6677068
http://www.ncbi.nlm.nih.gov/pubmed/6677068
http://www.ncbi.nlm.nih.gov/pubmed?term=Singh%20DV%5BAuthor%5D&cauthor=true&cauthor_uid=5811990
http://www.ncbi.nlm.nih.gov/pubmed?term=Turner%20CW%5BAuthor%5D&cauthor=true&cauthor_uid=5811990
http://www.ncbi.nlm.nih.gov/pubmed?term=Effect%20of%20Light%20and%20Darkness%20upon%20Thyroid%20Secretion%20Rate%20and%20on%20the%20Endocrine%20Glands%20of%20Female%20Rats%E2%88%97
http://www.ncbi.nlm.nih.gov/pubmed?term=Vriend%20J%5BAuthor%5D&cauthor=true&cauthor_uid=7031397
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vriend%2C+J.+(1981)%3A+The+pineal+and+melatonin+in+the+regulation+of+pituitary-thyroid+axis.+Life+Sci.+29%3A+1929+-+1936.
http://www.ncbi.nlm.nih.gov/pubmed?term=Martino%20E%5BAuthor%5D&cauthor=true&cauthor_uid=3921594
http://www.ncbi.nlm.nih.gov/pubmed?term=Bambini%20G%5BAuthor%5D&cauthor=true&cauthor_uid=3921594
http://www.ncbi.nlm.nih.gov/pubmed?term=Vaudagna%20G%5BAuthor%5D&cauthor=true&cauthor_uid=3921594
http://www.ncbi.nlm.nih.gov/pubmed?term=Breccia%20M%5BAuthor%5D&cauthor=true&cauthor_uid=3921594
http://www.ncbi.nlm.nih.gov/pubmed?term=Baschieri%20L%5BAuthor%5D&cauthor=true&cauthor_uid=3921594
http://www.ncbi.nlm.nih.gov/pubmed?term=Baschieri%20L%5BAuthor%5D&cauthor=true&cauthor_uid=3921594
http://www.ncbi.nlm.nih.gov/pubmed/3921594
http://www.ncbi.nlm.nih.gov/pubmed/3921594
http://www.ncbi.nlm.nih.gov/pubmed?term=Leining%20KB%5BAuthor%5D&cauthor=true&cauthor_uid=7462118
http://www.ncbi.nlm.nih.gov/pubmed?term=Tucker%20HA%5BAuthor%5D&cauthor=true&cauthor_uid=7462118
http://www.ncbi.nlm.nih.gov/pubmed?term=Kesner%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=7462118
http://www.ncbi.nlm.nih.gov/pubmed/7462118
http://www.ncbi.nlm.nih.gov/pubmed/7462118
http://www.ncbi.nlm.nih.gov/pubmed?term=Jordan%20D%5BAuthor%5D&cauthor=true&cauthor_uid=7408771
http://www.ncbi.nlm.nih.gov/pubmed?term=Rousset%20B%5BAuthor%5D&cauthor=true&cauthor_uid=7408771
http://www.ncbi.nlm.nih.gov/pubmed?term=Perrin%20F%5BAuthor%5D&cauthor=true&cauthor_uid=7408771
http://www.ncbi.nlm.nih.gov/pubmed?term=Fournier%20M%5BAuthor%5D&cauthor=true&cauthor_uid=7408771
http://www.ncbi.nlm.nih.gov/pubmed?term=Orgiazzi%20J%5BAuthor%5D&cauthor=true&cauthor_uid=7408771
http://www.ncbi.nlm.nih.gov/pubmed/7408771

gt S il gy a3l Gl Bae (I A ey ]

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Shavali SS, Haldar C. Effects of continuous light,
continuous darkness and pinealectomy on pineal-thyroid-
gonadal axis of the female Indian palm squirrel,
Funambulus pennanti. J Neural Transm. 1998;105(4-
5):407-13.
Olatunji-Bello 11, Sofola OA. Effect of continous light and
darkness exposures on the petuitary-gonadal axis and
thyroid activity in male rats. Afr. J. Biomed. Res. 2001;
4; 119 — 122.

Kayes T,Fang Y,Yu S,Downey E,Wang S, Braley-
Mullen H. Agonistic anti-CD40 induces thyrocyte
proliferation and promotes thyroid autoimmunity by
increasing CD40 expression on thyroid epithelial cells. J
Immunol. 2013;190(8):3928-38.

Chen CY,Tsai MM, Chi HC,Lin KH. Biological
significance of a thyroid hormone-regulated secretome.
Biochim Biophys Acta. 2013; 19 (13):00079-4.

Wilson BW, Matt KS, Morris JE, Sasser LB, Miller
DL, Anderson LE. Effectsof 60 Hz magnetic field
exposure on the pineal and hypothalamic-pituitary-
gonadal axisin the Siberian hamster (Phodopus
sungorus). Bioelectromagnetics. 1999;20(4):224-32.

Reiter RJ, Vaughan MK, Rudeen PK, Philo RC.
Melatonin induction of testicular recrudescence in
hamsters and its subsequent inhibitory action on the
antigonadotrophic influence of darkness on the pituitary-
gonadal axis. Am J Anat. 1976;147(2):235-42.

Guo L, Liu YY, Yang B, Jiang Z, Wang YQ, Wang ZR.
Effects of different light-dark cycles on total and
differential leukocyte counts as well as spontaneous
locomotor activity in mice. Space Med Med Eng
(Beijing). 2005;18(3):219-21.

Steinauer ML, Bonner KM. Host susceptibility is altered
by light intensity after exposure to parasites. J
Parasitol. 2012;98(5):1052-4.

Casiraghi LP,Croci DO, Poirier F, Rabinovich
GA, Golombek DA. “Time sweet time'": circadian
characterization of galectin-1 null mice. J Circadian
Rhythms. 2010; 19;8:4.

Hanai M, Esashi T. Effect of dietary protein levels on sex
hormones in  growing male rats kept under
constant darkness. Exp Anim. 2012;61(5):555-61.

Bisschop PH, Toorians AW, Endert E, Wiersinga
WM, Gooren LJ, Fliers E. The effects of sex-steroid
administration on the pituitary-thyroid axis in
transsexuals. Eur J Endocrinol. 2006;155(1):11-6.

Y+ 5 0 ko [ ot JWw AT 559 e /90U 01515 [ (Shd 3 youbidls _owidg iy — sole dolialogd


http://www.ncbi.nlm.nih.gov/pubmed?term=Shavali%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=9720970
http://www.ncbi.nlm.nih.gov/pubmed?term=Haldar%20C%5BAuthor%5D&cauthor=true&cauthor_uid=9720970
http://www.ncbi.nlm.nih.gov/pubmed/9720970
http://www.ncbi.nlm.nih.gov/pubmed?term=Kayes%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23509363
http://www.ncbi.nlm.nih.gov/pubmed?term=Fang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23509363
http://www.ncbi.nlm.nih.gov/pubmed?term=Yu%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23509363
http://www.ncbi.nlm.nih.gov/pubmed?term=Downey%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23509363
http://www.ncbi.nlm.nih.gov/pubmed?term=Wang%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23509363
http://www.ncbi.nlm.nih.gov/pubmed?term=Braley-Mullen%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23509363
http://www.ncbi.nlm.nih.gov/pubmed?term=Braley-Mullen%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23509363
http://www.ncbi.nlm.nih.gov/pubmed/23509363
http://www.ncbi.nlm.nih.gov/pubmed/23509363
http://www.ncbi.nlm.nih.gov/pubmed?term=Chen%20CY%5BAuthor%5D&cauthor=true&cauthor_uid=23429180
http://www.ncbi.nlm.nih.gov/pubmed?term=Tsai%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=23429180
http://www.ncbi.nlm.nih.gov/pubmed?term=Chi%20HC%5BAuthor%5D&cauthor=true&cauthor_uid=23429180
http://www.ncbi.nlm.nih.gov/pubmed?term=Lin%20KH%5BAuthor%5D&cauthor=true&cauthor_uid=23429180
http://www.ncbi.nlm.nih.gov/pubmed/23429180
http://www.ncbi.nlm.nih.gov/pubmed?term=Wilson%20BW%5BAuthor%5D&cauthor=true&cauthor_uid=10230936
http://www.ncbi.nlm.nih.gov/pubmed?term=Matt%20KS%5BAuthor%5D&cauthor=true&cauthor_uid=10230936
http://www.ncbi.nlm.nih.gov/pubmed?term=Morris%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=10230936
http://www.ncbi.nlm.nih.gov/pubmed?term=Sasser%20LB%5BAuthor%5D&cauthor=true&cauthor_uid=10230936
http://www.ncbi.nlm.nih.gov/pubmed?term=Miller%20DL%5BAuthor%5D&cauthor=true&cauthor_uid=10230936
http://www.ncbi.nlm.nih.gov/pubmed?term=Miller%20DL%5BAuthor%5D&cauthor=true&cauthor_uid=10230936
http://www.ncbi.nlm.nih.gov/pubmed?term=Anderson%20LE%5BAuthor%5D&cauthor=true&cauthor_uid=10230936
http://www.ncbi.nlm.nih.gov/pubmed/10230936
http://www.ncbi.nlm.nih.gov/pubmed?term=Reiter%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=970353
http://www.ncbi.nlm.nih.gov/pubmed?term=Vaughan%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=970353
http://www.ncbi.nlm.nih.gov/pubmed?term=Rudeen%20PK%5BAuthor%5D&cauthor=true&cauthor_uid=970353
http://www.ncbi.nlm.nih.gov/pubmed?term=Philo%20RC%5BAuthor%5D&cauthor=true&cauthor_uid=970353
http://www.ncbi.nlm.nih.gov/pubmed/970353
http://www.ncbi.nlm.nih.gov/pubmed?term=Guo%20L%5BAuthor%5D&cauthor=true&cauthor_uid=16161279
http://www.ncbi.nlm.nih.gov/pubmed?term=Liu%20YY%5BAuthor%5D&cauthor=true&cauthor_uid=16161279
http://www.ncbi.nlm.nih.gov/pubmed?term=Yang%20B%5BAuthor%5D&cauthor=true&cauthor_uid=16161279
http://www.ncbi.nlm.nih.gov/pubmed?term=Jiang%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=16161279
http://www.ncbi.nlm.nih.gov/pubmed?term=Wang%20YQ%5BAuthor%5D&cauthor=true&cauthor_uid=16161279
http://www.ncbi.nlm.nih.gov/pubmed?term=Wang%20ZR%5BAuthor%5D&cauthor=true&cauthor_uid=16161279
http://www.ncbi.nlm.nih.gov/pubmed/16161279
http://www.ncbi.nlm.nih.gov/pubmed/16161279
http://www.ncbi.nlm.nih.gov/pubmed?term=Steinauer%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=22642977
http://www.ncbi.nlm.nih.gov/pubmed?term=Bonner%20KM%5BAuthor%5D&cauthor=true&cauthor_uid=22642977
http://www.ncbi.nlm.nih.gov/pubmed/22642977
http://www.ncbi.nlm.nih.gov/pubmed/22642977
http://www.ncbi.nlm.nih.gov/pubmed?term=Casiraghi%20LP%5BAuthor%5D&cauthor=true&cauthor_uid=20403179
http://www.ncbi.nlm.nih.gov/pubmed?term=Croci%20DO%5BAuthor%5D&cauthor=true&cauthor_uid=20403179
http://www.ncbi.nlm.nih.gov/pubmed?term=Poirier%20F%5BAuthor%5D&cauthor=true&cauthor_uid=20403179
http://www.ncbi.nlm.nih.gov/pubmed?term=Rabinovich%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=20403179
http://www.ncbi.nlm.nih.gov/pubmed?term=Rabinovich%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=20403179
http://www.ncbi.nlm.nih.gov/pubmed?term=Golombek%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=20403179
http://www.ncbi.nlm.nih.gov/pubmed/20403179
http://www.ncbi.nlm.nih.gov/pubmed/20403179
http://www.ncbi.nlm.nih.gov/pubmed?term=Hanai%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23095819
http://www.ncbi.nlm.nih.gov/pubmed?term=Esashi%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23095819
http://www.ncbi.nlm.nih.gov/pubmed/23095819
http://www.ncbi.nlm.nih.gov/pubmed?term=Bisschop%20PH%5BAuthor%5D&cauthor=true&cauthor_uid=16793944
http://www.ncbi.nlm.nih.gov/pubmed?term=Toorians%20AW%5BAuthor%5D&cauthor=true&cauthor_uid=16793944
http://www.ncbi.nlm.nih.gov/pubmed?term=Endert%20E%5BAuthor%5D&cauthor=true&cauthor_uid=16793944
http://www.ncbi.nlm.nih.gov/pubmed?term=Wiersinga%20WM%5BAuthor%5D&cauthor=true&cauthor_uid=16793944
http://www.ncbi.nlm.nih.gov/pubmed?term=Wiersinga%20WM%5BAuthor%5D&cauthor=true&cauthor_uid=16793944
http://www.ncbi.nlm.nih.gov/pubmed?term=Gooren%20LJ%5BAuthor%5D&cauthor=true&cauthor_uid=16793944
http://www.ncbi.nlm.nih.gov/pubmed?term=Fliers%20E%5BAuthor%5D&cauthor=true&cauthor_uid=16793944
http://www.ncbi.nlm.nih.gov/pubmed/16793944
http://www.ncbi.nlm.nih.gov/pubmed/16793944

Daneshvar

Medicine

Scientific-Research
Journal of Shahed
University
Twenteeth Year,
No.106
August, September

2013

4 )

- J

Received: 2013/7/10 )
Last revised: 2013/9/7
Accepted: 2013/10/6

\. J/

The effect of increased dark phase of
photoperiodic cycle on serum level of T3, T4
and TSH in male rats

Rahim Ahmadi', Sanaz Nargesi®*, Noushin Amini*

1. Department of Physiology, Faculty of Basic Sciences, Hamedan Branch,
Islamic Azad University, Hamedan, Iran.

2. Department of Parasitology, Faculty of Medicine, Tehran University of
Medical Sciences, Tehran, Iran.

E-mail: sanaznargesi@yahoo.com

Abstract

Background and Objective: Studies have shown that alteration in
photoperiod influences secretion of many hormones. The aim of this
study was to investigate the effect of different periods of darkness on
serum level of T3, T4 and TSH in male rats.

Materials and Methods: In this experimental study, 30 male Wistar rats
were randomly divided into control group (exposed to 12 h light-12 h
dark), and groups exposed to 13, 15, 21 or 21 h of darkness/day of 6 rats
in each group. After 8 weeks, blood samples were collected using
cardiac puncture method and following serum collection, the levels of T3,
T4 and TSH were measured by radioimmunoassay. The data were
statistically analyzed using ANOVA.

Results: Serum T3 and T4 levels did not significantly change in rats
exposed to darkness for 13 and 15 h/day as compared to control
animals; however, significantly decreased in rats exposed to darkness
for 18 and 21 h/day (p<0.05). Serum level of TSH did not significantly
change in experimental groups as compared to control animals.

Conclusion: The findings suggest that prolonged periods of artificial
darkness at least up to 50% over the standard scale can reduce thyroid
activity and serum levels of thyroid hormone. It is suggested that
darkness can be considered as a probable factor in hypothyroidism
occurrence.
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