sl e
IranJPP ORI g

Iranian Journal of FY-EY i ¥ ol Ve 0,95V E+0 Jl
Physiology and Pharmacology

[ Downloaded from ijpp.phypha.ir on 2026-08-01 ]

=

2 loows gt (SRS (ol 8 oS g i 4 il g O i
SN0 ige 39 (WD (Sl yb Joo 30 guilinSt vyl g

Sl 5 ) S e oS Ky oSS cslieid 03,8 )
Sl @bl (@bl ol8ails sy pole 0aSLasls ¢ cwlids Cangj 09,5 .Y
Ol epd od oBails sy pole 0aSCisly owlids Cangj 0,5 .Y
Sl Ol S (S sl oSS 155 5 S i 35 F
Sl 5 ) S ool oS o iy oaSSls « (535l5508 Sl 350

AARIAINRTES) L AR V¥ awl Y icdl s

LRV

303" ol (B (bl 05 g 3l 1 o0 SSelsn gl s S lsisas |y gilinST oyl ¢ Bgye B Cladon 3 sty 1R
o=l 5 plondon slopad Ll ol 3 Sles iz ol Sl qwyp Baa b adllas (] sl b po 5i5lanST (o gl )3 Colis L i Cpiz
b el ol s sl bge )3 Jp g ngnl besdldl (B (olu)l Jue 53 gslans]

o3lo (ld bl g 3 (ol (o)l onle S 3 S8 Jols 09,5 Jlaz 4 (o3le g ) sy (olmo oo oo ¥e adllae ] 53t yigy g Slge
b ol 5 Sdas uiin g G g ) 08 Wl Jlgia o) slezr (b (p)5hS 2 25 e VY0) Ugisgngnl (gn) BF L (ol (olo)b 005 o
5 50 sl il gy (CTNI) isnsys 5 (LDH) j30,km0 SSY (CK-MB) S8 58 (cliory] ooy elans 1 syt (585 23,5'5]
43)5 Pl 1Y g, b geilipns (o gl o padLs (o) A5 (6 505l

S 5 4155 48 505 (CTNI § CK-MB LDH) 15 (clam 5 oy oo 1 (65 sino 556 (st oglis a8 s (s anlllas o) ltidly
o0 D bz o by (315 JlaB Gl (D < /0 0) 290 YL Py G 00le (B oLyl jo Lol ccdly ialS W8 o)l glaeg S 40 (SadbolieS
0o i (B L)l 09,5 53 20 G ol gty (bl (B b g o oy gt bl 31 5 1 ()l sine 8 i Sglis
(P < o1+0) 592 a8 wllied pglle 5 s 5 (B (o)l 09,5 & s (15UglS 5 SUigamad S yyge

92900 (plrordan syl g > Shoe ) dag BB Olpss el Jgi g gl b oddlil] (B o)l a8 simd oo i lnazdly 2 S Aol
$5995897L )0 Lgiuinr gl Cuonl yy dalllas (pl gl b 03 0dle iz 53 golienST il il ol osle I paad by o @l 3l oyl
28 ) faise e Slayd (sl yal) (g5 5 Bl e 4 WS o 18T B ol

B byl 5U5g,0md SUSY iz < Jgi g pg il ol oyl 1 gowlS ClalS’

id asle (Fgye — (b glagilon I (ol 2l 4D dodde
pre &S Cul (Shawend)S g 39,5 B9y ilom Vb 019> Saie; > il pee I S V(HF) 8 olob

Sl el SIS s G Sley Gl el
ngl.w)‘.: &S Wiloold uLuJ Slalas [\] .)9;.» & O éJyL«o
aSly oyl 3 Jase g b else p5l cov b & 8

ol Oleyd 4 Zl g DD Gep D 8 iy slacsgls 1 Heart failure (HF)

W dw ol gord ol a8 ol s gl yd oD
(olow oyl ol adl aliEl s BB g asiS

dr.nabotaleb@gmail.com (ORCID: 0000-0002-7514-5939) gl 4l :lslse gt odiums *


https://ijpp.phypha.ir/article-1-863-en.html

[ Downloaded from ijpp.phypha.ir on 2026-08-01 ]

OhSen 5 Lhwg

B 2lo)b oo > (ir 36

a3ty des 5 ACTNI) | 5 issy 5 Y(LDH)
1 b Yaemo 055 50 il ol o talidl 25,8 e
dhbu9l9.’ ..\J193L;e 9 Col a‘).o_tb U.JB w] )l 8yl
A e LS Ty (glew Cd o liee 50 i

i s A5 o ol pie 515 &S slaST Lo il
bwg ROS (gjlo it b Bis g YROS) ;5] b
bl 5 epe L 9 o ol Shns 5] ptaw S5
OSee g5laST ool 2 1 (CHF) (8 5o oLl
dodige Sealidgen b pu ol Gl 5 8 cdl
(NF- Ll b Lsye LS (dawa )56 (2> JuSw
P59k slp o3l plgie 4 Seugl b ol bls)l 5 KB)
Oos sl o yiwl ol sad iy (BB Sl
5 oty gy 5 0 Jub |, NFkB cul
xS 5lel 1) YRasL o “Fas MTBax dles | «SKigualsy
e ol @y 5 0 cladshe gl el o
RYEPSN

sl gl (Shy e haix oLl 4 gL
DS o8 s 5 o ySlge ol o3> )5 s 5
Ao 28 2loyl 5 (Bgpe (A lasilan glopy )3 ol
2o Old Sl ey Baa b oadlles ol sl
oo 3 bagpe Gl 5 8 5 Sles (a3ls (slagy il
Looaslall 8 Sloylb Slos Jao o solisT il
@ Ay Glagh ool @S gde pbxl Jgirsnsil
@lld g ol p Glatle clpuille o S5
B 2lo)b @ Mo (laye 3 555 Sloyd slad Sy,
A8 S8

" Lactate dehydrogenase (LDH)

8 Cardiac troponin (cTnl)

® Reactive oxygen species (ROS)

10 Chronic heart failure (CHF)

1 Nuclear factor kappa B (NF-kB)
12 BCL2-associated X (BAX)

13 Factor receptor superfamily (Fas)
14 Fas ligand (FasL)
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Abstract

Background and Aim: Advances in cardiovascular research have identified oxidative stress as an important
pathophysiological pathway in the creation and development of heart failure. Gender is also associated with
differences in oxidative stress. This study aimed to investigate the effect of gender differences on cardiac function,
biochemical parameters, and oxidative stress in an isoproterenol-induced heart failure (HF) model in rats.
Methods: Forty Wistar rats (male and female) were divided into four groups: male control, female control, male
HF, and female HF. HF was induced by subcutaneous injection of isoproterenol (130 mg/kg) for four consecutive
days. On day 28, cardiac function was assessed using echocardiography. Serum levels of CK-MB, LDH, and cTnl
were measured to evaluate myocardial injury. Oxidative stress indicators (MDA, SOD, and GSH) were examined
using ELISA.

Results: The study revealed no significant sex differences in serum levels of myocardial injury markers (LDH,
CK-MB, and cTnl). Ejection fraction (EF) and fractional shortening (FS) were reduced in HF groups, but both
parameters were significantly higher in female HF rats than in males (p < 0.05). No significant differences were
observed in left ventricular internal diameters. In the female heart failure group, GSH and SOD were higher, and
MDA was lower than in the male heart failure group (p < 0.05).

Conclusion: These findings suggest that isoproterenol-induced HF leads to significant alterations in cardiac
function, biochemical markers, and myocardial structure, with more severe effects in male rats. The study
highlights the importance of considering sex differences in the pathophysiology of HF, which could inform the
development of effective therapeutic strategies.
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Please cite this article as follows:

Yousefi N, Erfani S, Salimi Z, Valadbeigi T, Khoshnazar SM, Aboutaleb N, Sex-related effects on cardiac function, biochemical
markers, and oxidative stress in a rat model of heart failure. Iran J Physiol Pharmacol 10 (2026) 32-42.

*Corresponding author: dr.nabotaleb@gmail.com (ORCID: 0000-0002-7514-5939)

YY-¥Y dovan ¥ u.:LJ AR 093 A¥-0 Jl.w ¥y ul))‘ d)9j9§[ﬁ)l5 9 d)9]9:)4.5 d\l}m



https://ijpp.phypha.ir/article-1-863-en.html
http://www.tcpdf.org

