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i- Reactive oxygen species
ii -Remodeling
iii- Thyroid stimulating hormone
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i- First-order reaction rate constant
ii- Lipid peroxidation index
iii- Repeated measure


https://dor.isc.ac/dor/20.1001.1.16834844.1398.21.1.1.1
http://ijem.sbmu.ac.ir/article-1-2542-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-16 ]

[ DOR: 20.1001.1.16834844.1398.21.1.1.1]

o 35108 ozl 5 I (00550 g 5 S ISt 5 (et g

658 L gola b oplas VU Y gladiia o 658 29 O 0o S ala Glas Lasaly Gas iy suSe )l
Gl o9 e G (00 s bl e aald 65 S 5 i
Yo =
¥
g
-~ ¥
T
Yoo oo —— aali o A8
> =3 !
= .
s T d
- - * - = =
AC, e DR galiele WS eSS oy
o =
-
9
:l- v om
2
v\
ML

g A Y Ay ¥ 0 £ A A 4 \- AR} Y YWY VO A

(aa) oL

(=S8 VP LS ad gd 9, o) Al 9,3 (sul ) abe wah g il (5 4lSaS 0948 (s 3 slacaly ()9 & paadd dewalie Y Hlagad
Oaes y3 Lol .o g3 0ol 0 9 S 5 yiaS SEA VY (peu Bl g3 gus 311,38 (gul ) yule aai g a8 (5 ylSas 0 9 S ya Ldoul) (59 () je
ouls piulas MeanESEM & o a Laouls .adis ualiio 6 9,8 93 (33 (3 (359 o Syld et & gldl (K04 VF 1Y

(D= A) Bloads

d u_llé BE x..SJ_) A.Al_ai AJ; ‘}‘ ‘)L.:Ze:\ (SJ‘JQ'.‘“ ‘)‘9.194_.0 K} Lé‘ \: -<|u_‘;ﬂ \«.\ ] 6\)ﬁ§a‘}‘u| :)| JA.@[A @l:;
CAJ@ “JJSJJUFJGHJJ“.**“S‘):‘J““‘:'J‘TC&JL’-Q bJ‘JQLﬁZ&Y Jj._\A_JJ aJ;JJJ.AJJ poes o u_s‘.\f.u.ns‘
ol aa b (gl Sae REIV

5o Plar o8Il el GYLSIK a5l e dlas

st g (hasias) 0T 5La ) §3SE (oo pous g glac ¥ Jgua

P s 1535 (5913 yabe a9 a3 (5 ylSas sald

-J8V- YY/A£YY Y./o £ Y/¥ (i slae 50 aals) 5B sanuss HlaseasSl g sew w51 cllas
ofeNeE VN £ A §/88 + /¢ (KU/L) 56 o357 callas
/Y feENE )Y R £ R sl (sl S 5 padls
feev® Ve€/AEV/e WY/A£V/o (3 59 JsesSee) a6 (Slasal T e ks

O5aeS) 5 ol 4 030081 0T Jouss (1S5 0 ce yow 0l KU/L el s (3,158 MeantSEM & gus 0 (07A) Lasoly .o suliienl 55,5 50 dewlio (sl Jiiaws t oy s0)]

P< /-0 solagine g # 5T ol callad U el ol o 4€ sty o SYBIS 30T a3


https://dor.isc.ac/dor/20.1001.1.16834844.1398.21.1.1.1
http://ijem.sbmu.ac.ir/article-1-2542-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-16 ]

[ DOR: 20.1001.1.16834844.1398.21.1.1.1]

TFIA g/ -L};’-’/}f"‘ o) goslad ‘n-ﬁ, A S (580 80 Lot pasioilio ¢ iyyi19)3 22£ ignlan 5

l_.sL;‘)‘Ju_JMQJL_?GQJ;OJJJ‘}BHJ‘}\A:\“S‘)%H

(Y Jgia) aidles sals sy S

eish 5 HYLIS sl cnldlad ol Gy Olas 8l o
W ol 85K 51 1S TCH 858 50 a6 SlawesI 031
ool callad i as 5 sl GsaelancSly adls Ll

oS G Olas &L o Slasas) g Slaas) S5 sla ) ¢3S 7 gla - ¥ Jgua

P ,luis 1535 (5l 3 yalo asd gyl (5 ylSas aald

AV Y /ANEAYY Y4/\VE- /YA (il slhoe 5o aal ) 5B samwss Hlanel s pe as 33l cullad
S[AYF \-V/oENY/ 1 Voa /NN Y/ (KU/L) 5Y6IS a3 cullas
S JYYY VAREVAN V/YVE /AN RV PYO VO SYRIY I
feeNE AVY/YEY/ 04 YYoAE\Y/NE (i) 8 e ssSae) AU laseaS) 3T a5l

ol Bas (2SI oo ey &l KU/L el sas (3,158 MeantSEM &) pn 4 (15A) Lasals ok soliial 558 5o wlio gl Jiias t 550)]
P< /e 0 olaine phac s 33T Gl callad b el 5l o€ sl o SYBIS 33T b 55 0300 5 LT 4 350081

TCH (lal3 55 50 i 055 oo onb ale el 5l
adleals plis olallbee .ol sudi aglas Juwjo 4 5508
sLag o5 (pleudly mhois (o (paliise alal, 45
A ses58 Gal 5 ol ssas i G 000 5 EBesS
adiy a5 (8L 5awnS) 5 AR5 (0 S aalyd Gk
JI.A‘S“—}\)%—LAEAAQ 413\,,:\3 6‘)‘5‘:5-\1_\3‘)“ C_\.“AJO:Q%
433 5 a5 SIEAT «S s soly Las dadlles ol o
o9 4S wileuls GLlas dadllas (puin a0 O ) was VY
glodlslasl oty e cany Al wi;y slacusjass
‘MQQQ‘MSUWJ&JJQ‘_&M
Sl b gl s g0 5wl S e Waalisl 5 G (5
O 138 =8l su Glhae oS aalaols ol S0k L M sl
QJ@\Y@AUeH@j‘JﬂSJTCHbJ;JJ
b S aas e olaas Ladue ool Tl slo sae
O slagianns o Slae 5l e Wl oo G (05 Gad
Taab
-u_‘;ST amdnl SYLK ﬁ:",_ﬂ callad cdallas ol o
pomte o9 ol Sl pedll 5 Bl Slusl
8905 4 e ol Gl 38 TCH 4 Me (slagt s
S0 allls ml b 38165 5ol cpl .cndily sals
-Jsls 53 (MDA) saaallgodsslle mhaes il 3l oS cal
O Wiss slacyiia K gaiel ele Slend suls =S (sla
S wileuly LS (rinas slallles V.aas e olas 1, TCH

09 oale 3B slad s 08 phis G e s, S

&

W
SYBIS 3T enllas ol ol ;asla ealllae b
TCH 45 Mo slaghse a3 (samd () sawlansl
callad (LB cdl o oS e o ol aald s S 5 i
ol 59 a5 Sl oI nT bl aiaan 5 SYBIS w3
ol 5iaS aalis 89 S G s Waige
oS st s g 4 TCH el caallas ol 5o
8599 sl i 53 LB 5o (B rame OF 4 Jansl 55 Jus
S ol ol Sseosa bl 5 @i S aladl ,lask
050058 e € (sosb 4 ol 48 S alad) S50 4k
530 08 Ol 5 Bloslos (599 = L3 (gubis,5 la
08 Hy 9sm wald 05,8 51 BSTCH 658 5u olasly
O Lag o5 (nl Oloae 5o solaine slE £l (Lo
g5 Ol O35 1538 coaale oS 1 is sualdie 55,5 g0
\.Mdgc QLJ.\A |J Lsdl:)JJLA Afi‘s)f: 6‘)Lg'sg
8555 5o Lasall 55 was oo Ol €l lalllas Koo
aald 65,8 o) S Kuaa VY B ol Jsl 59, 5 TCH
09 (S sLE V1 ataa L5 VY aa Bl eS Jla o T sl e
cad g5 alSia a5 s saalidie 85 5 59 O 050
e 5 Some Ole Pl 1 Jelse o spee O S

5 Sloass Gled o9 s el carsy (Sa 5 Gl


https://dor.isc.ac/dor/20.1001.1.16834844.1398.21.1.1.1
http://ijem.sbmu.ac.ir/article-1-2542-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-16 ]

[ DOR: 20.1001.1.16834844.1398.21.1.1.1]

v % KWL I I oslyple Ll Lsﬂ;pf

ISt 5 i g

oAl 5o (ol b el wil g o 300 O pans &€
5JOJHJASM‘Q&AJJ&“}‘YYKJJJ39EM
09 03008 OT et 5 (8 VLIS 5T cullas (alS
"5:\..:." Ct:.é)]é 54_0‘..3‘ o ...\.a.::.vL:i C)‘JL‘%‘.’ C)..A‘ BE kﬁﬁ CSLAJJ'L""
TCHbJJSJJ)AJJ%JEﬁQJngCﬁ‘gJJ‘AUUJM‘
TCH aj; od UAALA.Z d‘ slale al (5‘)...5&)‘._\4‘ aalsy 9
A5 Sl T cud sl bl s sald sy S 5l S
- BT slagadla s ,Se3lasl gl culis (i, S
N1 Py u_'.l_x:;_..ui\u:\ﬂ el At 5o Sl
slads S ol o) Giul il Enels il 65 o Sel,l cpl LRalS
5 aiea 5ol LS5 ol s (ROS) Jlas 300!
Sedolie cullad Gaal3s dlaa 51 Cilise slaacilSe 3k
o2l (ualS 4 ade cnles 5oy (ke Jals audlS
Tk off dlae
olts L sl sl aadllae ol 5o Lo (K 55k 4
5 ol S BT sl GYBIS 5T callas € asleals
GLagise g o3 o GupelasaSlyy (aald g as
8l Hu e dle 4o anl oo Rl 33 TCH @ e 5 b
- BT e Criaaa 5 HYBIS w3l enllad (Gl G
TCH 2 3se 3 (s (plrao slagise o Sl
il Gl 531 S aas go ol li col b e (alS
b8 o Slae (2alS o ul g8 e ol =dl gl S
ails (58 TCH 0 Wiae slagiss o sk saalie

sl

solad) SREsS ok 5 pdds Jala dlie Gl syl Sebp
pole suSma g3y as0s09 a2 (350 olEa3 e (e
i aagd (S pole sl adplie 5 Sa50500 9ag
il
alss G Spa € sl e 2ol HBuw o adlie aluas

ol s ga g sesla (Ea 95 Ho 28l

i- Reactive oxygen species

References

Rastogi MV , Lafranchi SH. Congenital hypothyroidism.
Orphanet J Rare Dis 2010; 5: 17.

Teng W, Shan Z, Patil-Sisodia K,Cooper DS. Hypoth-
yroidism in pregnancy. Lancet Diabetes Endocrinol
2013; 1: 228-37.

Dol s L_AQT‘&HMDA s b (Shols 6,9
5 S olallls 90 58 Ha MDA o e mlacs (il 531
sa (3,158 555 S Base oW b olslan Ho Sl
clalae Lo il Lol lial 5 g ™ el
o Sl B S sl s Sslal figea 5 (sl
tal 381 55 mal 51T e ol Gn K351 5508 caanis
e We slagiisse a9 sl O srslannSly el
SIlaial JIa1 5 ke slalisié w31 lolas TCH
28508 oS5 5 oS e S el oo L sla o Slae 5o
PN ' Y BNV JUP ] KT [V L 1| B
ol Gl 338 4 gugaa B lag e ool 5o suds aalds
ol U Bl yan gt o 80l e st s p5las]
crallad €S wilaols olts 5 olallbs sl gdalllas
g o9 Al (SlaraS) BT cadsl Guigaa g SYBIS 0]
S Olsie 0 S T b e IS (Fase 2B Ololen
olgiiy sad alagl sl sl 5o elis Sliua anunil<e
Al s
BYIp {Hie{ PV U UV [PE U - DU "R P!
o aald 05,8 5l 3 (gl o s 0 TCH o4 8
S wleuls Lt 35 5 S wlalllas e ol b Bl yen
s el n sl S slasils 5o SYBIS 3T eulla
- oalS TCH 5 Mase plymin slagiise 5o 4aae
‘s:s:)_ﬂ callad S wilaols Las (ainaa olalles b
9oSlae Ho PEATL Glhlass 5o 9,8 e @il Ho VB
-l (ALS 4 Haie Wil g5 gs 4S T b e GRS LS
Clnlydl g l8 slad sl o SlaaS) BT elis sla
S SYBIS anT st g shes onl 5o sSlanel u il
o9 et ol 5 G5 OT ol s w1538 50 age pasl
sl il o suls Gl 5wl o (b8 slad sl
callad (GBS ga 5 Lag ) 5o ™S o bass ¢ 30uS)
ail e S 28b s 5 ¥ L QB8 8l o SYBIS a3l
G o G ol il oS sus tely oS cullad ol
ailaals ol elallbe M adl Gulaa gailane) ot

Ghanbari M , Ghasemi A. Maternal hypothyroidism: An
overview of current experimental models. Life Sci 2017;
187: 1-8.

Kempers MJ, Van Trotsenburg AS, Van Tijn DA,
Bakker E, Wiedijk BM, Endert E, et al. Disturbance of
the fetal thyroid hormone state has long-term conseq-
uences for treatment of thyroidal and central congenital
hypothyroidism. J Clin Endocrinol Metab 2005; 90:
4094-100.


https://dor.isc.ac/dor/20.1001.1.16834844.1398.21.1.1.1
http://ijem.sbmu.ac.ir/article-1-2542-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-16 ]

[ DOR: 20.1001.1.16834844.1398.21.1.1.1]

PFIA codgos L}:"’/}Jj ol e slad ‘I,,_{__; St (50 1 43

L puuleiio ¢ juyiie)3 32£ igalan A

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Fouron JC, Bourgin JH, Letarte J, Dussault JH, Duch-
arme G, Davignon A. Cardiac dimensions and myoca-
rdial function of infants with congenital hypothyroidism.
An echocardiographic study. Br Heart J 1982; 47: p.
584-7.

Ghanbari M, Bagheripuor F, Piryaei A, Zahediasl S,
Noroozzadeh M, Ghasemi A. Hemodynamic properties
and arterial structure in male rat offspring with fetal
hypothyroidism. Gen Physiol Biophys 2016; 35: 397-
405.

Ghanbari M, Jeddi S, Bagheripuor F, Ghasemi A. The
effect of maternal hypothyroidism on cardiac function
and tolerance to ischemia-reperfusion injury in offspring
male and female rats. J Endocrinol Invest 2015; 38: 915-
22.

Dhalla NS, Temsah RM, Netticadan T. Role of oxidative
stress in cardiovascular diseases. J Hypertens 2000; 18:
655-73.

Munzel T, Camici GG, Maack C, Bonetti NR, Fuster V,
Kovacic JC. Impact of Oxidative Stress on the Heart and
Vasculature: Part 2 of a 3-Part Series. J] Am Coll Cardiol
2017, 70: 212-229.

Novakovic TR, Dolicanin ZC, Djordjevic NZ. Effects of
maternal subclinical hypothyroidism on amniotic fluid
cells oxidative status. Reprod Toxicol 2018; 78: 97-101.
Satoh K. Serum lipid peroxide in cerebrovascular diso-
rders determined by a new colorimetric method. Clin
Chim Acta 1978; 90: p. 37-43.

Hadwan MH. New method for assessment of serum
catalase activity. Indian Journal of Science and Tec-
hnology 2016; 9: 1-5.

Karbalaei N, Ghasemi A, Hedayati M, Godini A, Zahed-
iasl S. The possible mechanisms by which maternal
hypothyroidism impairs insulin secretion in adult male
offspring in rats. Exp Physiol 2014; 99: 701-14.

Fowden AL. Endocrine regulation of fetal growth. Rep-
rod Fertil Dev 1995; 7: 351-63.

Gholami H, Jeddi S, Zadeh-Vakili A, Farrokhfall K,
Rouhollah F, Zarkesh M, et al. Transient Congenital
Hypothyroidism Alters Gene Expression of Glucose
Transporters and Impairs Glucose Sensing Apparatus in
Young and Aged Offspring Rats. Cell Physiol Biochem
2017;43: 2338-52.

Turer AT, Hill JA. Pathogenesis of myocardial ische-
mia-reperfusion injury and rationale for therapy. Am J
Cardiol 2010; 106: 360-8.

Fowden AL, Forhead AJ, Coan PM, Burton GJ. The
placenta and intrauterine programming. J Neuroendo-
crinol 2008; 20: 439-50.

Haugaard CT, Bauer MK. Rodent model of intrauterin
growth restriction. Scandinavian Journal of Laboratory
Animal Sciences 2001; 28: 10-22.

Garofano A, Czernichow P, Breant B. In utero undern-
utrition impairs rat beta-cell development. Diabetologia
1997; 40: 1231-4.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Bagheripuor F, Ghanbari M, Zahediasl S, Ghasemi A.
Comparison of the effects of fetal hypothyroidism on
glucose tolerance in male and female rat offspring. J
Physiol Sci 2015; 65: 179-85.

Ramandeep K, Kapil G,Harkiran K. Correlation of enha-
nced oxidative stress with altered thyroid profile: Prob-
able role in spontaneous abortion. Int J Appl Basic Med
Res 2017; 7: 20-5.

Khan MA , Baseer A. Increased malondialdehyde levels
in coronary heart disease. J Pak Med Assoc 2000; 50:
261-4.

Zhao N, Sun Z, Mao Y, Hang P, Jiang X, Sun L, et al.
Myocardial iron metabolism in the regulation of cardi-
ovascular diseases in rats. Cell Physiol Biochem 2010;
25:587-94.

Ayala A, Munoz MF, Arguelles S. Lipid peroxidation:
production, metabolism, and signaling mechanisms of
malondialdehyde and 4-hydroxy-2-nonenal. Oxid Med
Cell Longev 2014; 2014: 360438.

Mancini A, Raimondo S, Di Segni C, Persano M, Gad-
otti G, Silvestrini A, et al. Thyroid hormones and antiox-
idant systems: focus on oxidative stress in cardio-
vascular and pulmonary diseases. Int J Mol Sci 2013;
14:23893-9009.

Al-Abrash AS, Al-Quobaili FA, Al-Akhras GN. Cata-
lase evaluation in different human diseases associated
with oxidative stress. Saudi Med J 2000; 21: 826-30.
Gawron-Skarbek A, Chrzczanowicz J, Kostka J, Nowak
D, Drygas W, Jegier A, et al. Cardiovascular risk factors
and total serum antioxidant capacity in healthy men and
in men with coronary heart disease. Biomed Res Int
2014;2014: 216964.

Hosono M, Iwamoto N, Hayashi H, Takeuchi N, Iwa-
mura J. [Measurement of serum catalase activity and its
clinical significance]. Rinsho Byori 1996; 44: 444-8.
Ahmed OM, Ahmed RG, El-Gareib AW, El-Bakry AM,
Abd El-Tawab SM. Effects of experimentally induced
maternal hypothyroidism and hyperthyroidism on the
development of rat offspring: II-the developmental patt-
ern of neurons in relation to oxidative stress and
antioxidant defense system. Int J Dev Neurosci 2012;
30:517-37.

Abareshi A, Norouzi F, Asgharzadeh F, Beheshti F,
Hosseini M, Farzadnia M, et al. Effect of Angiotensin-
converting Enzyme Inhibitor on Cardiac Fibrosis and
Oxidative Stress Status in Lipopolysaccharide-induced
Inflammation Model in Rats. Int J Prev Med 2017; 8:
69.

Gaitonde DY, Rowley KD, Sweeney LB. Hypothyroid-
ism: an update. Am Fam Physician 2012; 86: 244-51.
Monie IW. Comparative development of the nervous,
respiratory, and cardiovascular systems. Environ Health
Perspect 1976; 18: 55-60.

Sawyer DB. Oxidative stress in heart failure: what are
we missing? Am J Med Sci 2011; 342: 120-4.


https://dor.isc.ac/dor/20.1001.1.16834844.1398.21.1.1.1
http://ijem.sbmu.ac.ir/article-1-2542-en.html

5Y/Iranian Journal of Endecrinology and Metabolism Vol 21 No.1 April-May 2019

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-16 ]

[ DOR: 20.1001.1.16834844.1398.21.1.1.1]

Original Article

Effect of Transient Congenital Hypothyroidism on Oxidative
Stress in Cardiac Tissue of Adult Male Rats

Ghanbari M, Jeddi S, Norouzirad R, Ghasemi A

Endocrine Physiology Research Center, Research Institute for Endocrine Sciences, Shahid Beheshti University of
Medical Sciences, Tehran, |.R. Iran

e-mail: Ghasemi@endocrine.ac.ir

Received: 16/02/2019 Accepted: 20/04/2019

Abstract

Introduction: Increased oxidative stress is involved in the pathology of cardiovascular disease.
Transient congenital hypothyroidism (TCH) leads to a variety of heart disorders during adulthood.
In this study, the effect of TCH on antioxidant and oxidant systems in the serum and left cardiac
ventricle of adult male rats was investigated. Materials and Methods: TCH was induced by
administrating 6-propyl-2-thiouracil in the drinking water of pregnant Wistar rats throughout
pregnancy, while pregnant rats in the control group consumed only tap water. Superoxide
dismutase, catalase (CAT) enzymes, total antioxidant capacity (TAC) and malondialdehyde were
measured in the serum and the left ventricles of adult (16 weeks) male offspring. Lipid peroxidation
index (LPI) was calculated in serum and cardiac tissue. Results: The results of this study show that
CAT activity, TAC level and also LPI in the serum of rats in the TCH group were significantly higher
than in controls. In the left ventricular tissue of the TCH group, compared to the control group, CAT
activity (107.5%13.1 vs. 159.6%£12.3 KU/L, P=0.013) and TAC levels (172.2+7.6 vs. 235.6%13.1 umol/L,
P=0.001) were significantly lower. Conclusions: Decreased CAT activity and TAC in left ventricular
cardiac tissue show that TCH can lead to increased oxidative stress of cardiac tissue in offspring.
Increased cardiac oxidative stress may therefore contribute to the decreased cardiac function
observed in patients with TCH.

Keywords: Transient congenital hypothyroidism, Oxidative stress, Cardiac tissue, Male rat
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