[ Downloaded from ijem.sbmu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.16834844.1398.21.5.1.9 ]

! owdlailio g 32503950 338 (gdlxe
il St oy = il Clend g Sy osle sBGI
(VYA o= ST TYY Z YA+ slaasbo ) (50 lowd (oS g Comn? (52590

AT (50aiS A 57 slaps 5l ke Wodkd U355 (6508

allbs

=

F oo i AS 53 S

ol saal IS0 gaa sla S0 eal) (e gs 4y S0

GBDQ33 ¢S

OIS (g g (St asle sl€2M qanl salis 5 505000 9ug asle gauStia g3y G 0509 9aE (554 2008 O RS S s

aag asle (gouSihia 55y VE SV oloel wagds GLLA Il (as ¢ Sl s () 5 1J ghens (Souious 93 (sailse (LD )l

e-mail: Ghasemi@endocrine.ac.ir ¢ auuls yaal S0 aond plie 5 550559

XL EN

- <

A5 3, Sas I 4 s U555 (SO 5 9 WS e Wl US aab 5 Slas 3 age A (S5 ,5 (SLA0 4 g8 dadia

0 a3l 48 il s (Nitric oxide, NO) s 25 duuS| 5odiS 55 (slams 5T 1 (605,35l g0, p0 35,5 o
(NO synthase, NOS) < 25 deuS1 (gotiStd 5 (slaps 5l ke s 5 (6518 0 LT —somd canlllan ol ) Cia
slge il o 5 ol s Lige AS 3 (€NOS) JUli s NOS 5 NOS) Ll LG NOS (nNOS) _ae NOS fuls

VY 03,85 alal b ddy s (6085 Bdd el W55 SIS, 5 Aald 05 8 2 4 5 ol Jhge e VY a2y,
S ot 20) O i AT glaid it Sl L W1 el Of s 555 VY Soe ) anSg 55000 23 5 p S e
aallls (slgmil 53 A4S 3 eNOS 5 INOS INOS (glagy 5T (pady il cpimen 5 AS il 5 pyw 5> (NOX b
S e Ogaygn Zhle W ST ¢6 S 9,5 o Sl Ay, ()1 03,5 03 tlaasl L3 (g ,Seslul
SV e pa Ve 3 ¥8 5 5 4 A5 (65 05,8 D3 NOX (GUS 5 oajw ke 5 dals 5 S 51 5l Gy 55
ey dale (Nsal g (P=e/vef (o ps YY) eNOS g, chle 2l o Ay, (6018 g dald ey S
e 58,85 (1S s 28 S o 31 NNOS 55, il (6,506 Lol W US 5 (p=2/1 Y+ s s Y£) INOS
S3Pmim il 53 Sl SKen S ST 3 Shes Gl 54 0 AS 53 20 AT oS W5 slans 3T Ol et

Sl asly CIls A 5 6,18

oo Gy Gl S5 wnlT S w58 5,8y rgusls G8G

QAN /Y0 e Gy = AN /YY saaadeal mil 0 -AAA/A T selie =l e

Lol sl o i g lap s Ol >3
Gl 51 8l S 0058 e a S o il ) i
5 OlasaST Joolse Gus Jobad assa ot 4 5 pnd ol
il o ke 4315 e Lol nl il oo lassl T
Al slagolay slagl 5 oS il 5o (S5 g4l
sais08 LS 35008 sl Jla ol b s S gus
ol sads ALl JolS b 4 50 (55lan o
S (58 Sl J S50 S5 (NO) VS 5305 s
S Sl gla 35T b g saae 5 b o oS ol
U NOS (1NOS)¥i_ac NOS  Jalits (NOS)¥ 5 i

v -Nitric oxide
vi -Nitric oxide synthase
vii -Neuronal nitric oxide synthase

douds

VY L) 58 sem s +/A) op Sl 3T a8 555 658

sdae sladlaal \X(Qb-:‘ ERIRVSSIRE 7F P CORUN ISRV
Some sassh OME L S clile b Logac 4 ool w s 53
S 55 55T Gisosis 553 YL salie 5 g s
o g5 e solan ol T s e suly Gand 23 VAI5T
A A 5 1 sl me ( Sse ol slapion
Jléngi.qJJSuQTJ)SlA;JMl@M\,MlK

Pl (53858 LAy s 98 Baa slaalas) G Sage

i -Hyperthyroidism

ii -Thyroid stimulating hormone
iii -Free-triiodothyronine

iv -Free-tetraiodothyronine
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iv -Thyroid-stimulating hormone
v - Zellbio Co., Germany
vi -Free and total thyroxine
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i- Inducible nitric oxide synthase
ii -Endothelial nitric oxide synthase
iii -Wistar
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i- Phosphate buffered saline
ii- Griess

iii- Independent Samples t-test
iv- Spearman
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Abstract

Introduction: Thyroid hormones play an important role in normal function of liver and
hyperthyroidism can cause liver dysfunction. Thyroid hormones affect nitric oxide (NO)-producing
enzymes in liver. The aim of this study is to investigate effects of hyperthyroidism on protein levels
of three isoforms of NO synthase (NOS) enzymes, including endothelial NOS (eNOS), inducible
NOS (iNOS), and neuronal NOS (nNOS) in the liver of male rats. Materials and Methods: Twelve
male Wistar rats were divided into the hyperthyroid and the control groups. Hyperthyroidism was
induced by administration of 12 mg/L of levothyroxine in the drinking water of rats for a period of
21 days. NO metabolites (i.e. nitrate+nitrite or NOx) concentrations in the serum and liver as well as
iNOS, eNOS, and nNOS protein levels in the liver tissue were measured on day 21. Results: Serum
levels of free thyroxine and total thyroxine were significantly higher, whereas that of the thyroid
stimulating hormone (TSH) was significantly lower in rats with hyperthyroidism. Compared to
controls, NOx levels were significantly higher in the serum (46%) and liver tissue (70%) of rats with
hyperthyroidism. Hyperthyroidism decreased protein levels of eNOS (31%, P=0.006) and increased
protein levels of iINOS (26%, P=0.020) but had no effect on nNOS in the liver. Conclusion:
Hyperthyroidism changed levels of NO-producing enzymes liver, indicating that dysfunction of NO
system may contribute to the pathophysiology of hyperthyroidism.

Keywords: Hyperthyroidism, Liver, Nitric oxide synthase (NOS), Rat
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