[ Downloaded from ijpp.phypha.ir on 2026-01-29 ]

IranJPP

Iranian Journal of
Physiology and Pharmacology

S
ul/!u’j))L/Giu’/lj%Jf

0+-01 axdo N4 U"Lﬁ A& 0,93 AEXE4 Juw

[ gl dlie }

SL g 2 Tobaw ) pgud O 13936 O yawo b of yoid Wil (39l (g9 05 i1
RS Sy 8, gm0 30 WT— (59095 39555 1951 g B LIT— (o diwd ;56

Y et ply dalazel jalls P coMs o3ljheme a5 < SlsislasS UL Lo,

Oyl i (oMl 13T oKl czinan dnly o 55 )9 (55900 jub 09,5 )
Olpl iy A oLl ()9 (T30 09,5 Y

VE¥ obye Y8 i o pdy VE-F ol y3 VY iedl s

LEVCCS

90;‘3)')9,u)L;a)la';c\g.59,;'3@a)lfw.\uu@uc;‘ébw’l@ﬂuL;éb,MM)EI)Jﬁwl&gytuJM\@qhb:éasw}
5 ol oleyon Sl Ll sl axdly (2> cilowy 3,850 Jobo s5taml someo S50 1 (oot G 2ol sl 5ike Goobo 51 (ST (5T olss
59555 )5S sk gl > 9l Bpan b olyen (HIIT) il (osls cpyed Sl gy p2le (igh Baa s pasula by 4 dlblie
Dy by gy 38 e (NF-kB) B LIS— 4l atwn 5516 5 (TNF-0) W= (59095

I S8 (2> o 0 (DC) 58 (2o 09,5 0 a4y (olai (Bgy 4 ()5 VO E YA (559 L) (slatin A Jliawyg 3155 55 &) s o g (o0 10 p000,
P o 193 52355 b oy 505 s ey ¥ (DST) pgsls + (505 52023 3 5 ¥ (DS) s b ey ¥ (D) (505 213 5o & (CDS)
by & S5 Sppo & oo 3 iy Kt Sapots (FhSTp S e 1Y) posbe b 515 505 B> (STZ) cpmsigigsiol p 55k S o
Caa )8 Il 1) (VO2max sy A0 U A+) wads Jlgiol cpped asby S cdiin j3 o) O g diad A Gdo (o yed 09,5 sy b okilyes
b ool = /40 (gl e paw b g anlyed Luilly Judod g, 5l a5, g b NF-kB g TNF-00 pslie ()bl oo

P =10 N) 255 393 posdes + 3005 g powibio (o ye5 (sla 09,5 b IM> g (ol JyiS 09)5 oy (6ybolize glis NF-KB sby L ol sladidly
T g pghe (nyed Sog)S ()3 (5)bline gl Jlapo ay isly (i |y sl (e pgils + (yed 09)5)3 TNF-0. g NF-KB (yrinan
(P> +/+0) 1 osalin ol

Sy (b izl pgllin 51 el Jelge s it + 2505 5 sl 059915 e HIIT 5,05 elSlao sy 45 31> (i ol 106 e 0
slaalilis 5l slis o by (gboline cglis Lol ey )5 ot Lol iy yialS Cage HHT (505 plSia muibio 00536 51 o s oliw] L o
Bl (2l i 0396 Bpae g (oS

poskes (o> (5559 (03 (ol 1S (50l

335 badee s AVl Clis iy 48 (ygalee VAY @ 43, dodlo

ol ol palse Sl p B S by 29 3Se )
o > LM jlao > B+l i e o Cuwd I 245
g Copde yol ol &8 w)ls 26T 08 lew Gl
VEIY dgds oyl 53 V] A8 o 5)lgad |y o 51 (oSt
opl 4 sitn Mie ol 4 Jlo YO (6VL Cane I so)

‘Oﬁlﬁ°9M‘° qua .))91){ )m u9~l~a Y/0 )1 uw.: sy

OB L &S cwl (Sdalie yeje (gilen Sl

RS pae Sjgeyd g d9dee patuie (b S gaw
bis el (553 Boye b 4 (> il 4 Wy oo
Gy Ol > Cubd Eoud D98 e (omas e g
ool B0+ 51 Gt 4 (LMo sl g ol il8l sy
O VX0 Jlo U oS b 0 dw i [V] Gl by 405

(ORCID ID: 0000-0001-6327-0516)kh.mohamadzadeh@iau.ac.ir :olsle Jgtue odiw g *


mailto:kh.mohamadzadeh@iau.ac.ir
http://ijpp.phypha.ir/article-1-770-fa.html

[ Downloaded from ijpp.phypha.ir on 2026-01-29 ]

Offen 5 Sliskass

3,8 gm0 Sl pp (8559 (25 S

Ol oyl by a)lee  p gladbee  clypil
Sty wge BCawgegd)lS slie » *GLUTA L
Sl gpolipns] @ (Sl [l 5 S96 cuthyy
G ATP A5 (Sdplio 55 ool o d9800 o
2 ogMe [A] disu o dguo 1y B oldl 5 Slas 4 00D
ol s Lol g ol sla JIS0o, g Lials oy
09U g Tlsemnd aSTpgn pba Slas ol
I bl g glanS] uyial JalS cage MilasTy
[] 398 00 (ol pus 3 (b ol pily 55 Lo 6,08 g
L latan 5956 e 055 0 sk Sl riomen o yeS
(NF-KB) “o13 Jlsd B (slo Jolo 08 cugiii=Ssus 025
416 3 TNF-0 1o o] (sl S sl by Lials
S8 3\ 950 S9pd 5l xS ole 9 Suatin Sl a8
G lope el Gl p) pegMe WS
ssugl Ll cege AMPK 5 PIBK/AKE silo
Pl B sladohe Cuaglio (I g lacimgeg)ls
Gk 3l cnpe opizmen V] 290 SoaSinn] (slac]
ol Rl 5 Gyt Sl () g Jii
ol g JUbgul aSles 250 cage I euilin
ol oRlPl cage Gl cpl & oad By Culis
b ghlaw 2 (G oloyl jlad (sl g 3) g (195
Sl pate S plyied parle GSo3sgwil [N ] 2980
eyl Sl ) et 1 (g8 ST T olsS L
Cusl Gyl | pais cpl o)y s > Sl g gl
Sy sslgls aile SleaS) ] slaml ol
g5 Sl case VT Pog gl 5 LS9, (S 93,05
oSl st lagle 5l cladlons o o fasT Jld (slaaisS
wplyogde [VY] 348 oo comndS s 3| (5b ol plyy 5
splsuls glo (iall g NFKB jwe 058 o b posil
el s cage IL6 5 TNFo asle
rais il ogbe gl 4 Cuaglie dorn g Spottunses

5 Glucose Transporter type 4 (GLUT4)
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7 Glutathione peroxidase (GPx)
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activated B cells (NF-xB)
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10 selenoprotein P (SeP)

peroxidase  reductase
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!Interleukin-6 (IL-6)

2 Tumour necrosis factor-alpha (TNF-a)
3 C-reactive pretein (CRP)

4 Nitric oxide (NO)
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12 Diabetic control

13 Control diabetic solvent

14 Diabetic exercise

15 Diabetic group of selenium nanoparticles

16 Diabetic group, selenium nanoparticles and exercise
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Abstract

Background: Diabetes is a metabolic disorder that results in tissue hyperglycemia leading to tissue damage such as the
myocardium. It seems that exercise and antioxidant agents play an important role in improving the myocardial cell
apoptosis pathway in diabetic patients through inflammatory mechanisms, but the simultaneous effects of these two
interventions are not clearly defined. The aim of the present study was to investigate the effect of high-intensity interval
training (HIIT) combined with selenium nanoparticles on the levels of tumor necrosis factor alpha (TNF-a) and nuclear
factor kappa (NF-«B) in the myocardium of diabetic rats.

Methods: Thirty-one 8-week-old male Wistar rats (weighing 250 £ 50 g) were randomly divided into 5 groups: diabetic
control (DC), diabetic control solvent (CDS), diabetic exercise (DT), diabetic selenium (DS), and diabetic exercise +
selenium (DST). Rats were made diabetic by intraperitoneal injection of 65 mg/kg streptozotocin (STZ). Selenium
nanoparticles (0.1 mg/kg) were administered to the rats by gavage every other day. Rats in the training group performed
an intense interval training program (80 to 95% VO2max) for 8 weeks, 5 days a week. Two-way ANOVA was used to
analyze the levels of TNF-a and NF-kB in the myocardial tissue of rats, with a significance level of a = 0.05.

Results: The results showed that NF-kB was significantly different between the diabetic control and solvent groups
with the exercise, selenium, and exercise + selenium groups (p = 0.001). Also, NF-kB and TNF-a showed the lowest
values in the exercise + selenium group. However, no significant difference was observed between the exercise,
selenium, and exercise + selenium groups (p > 0.05).

Conclusion: The results showed that all three interventions of HIIT training, selenium nanoparticle consumption, and
training + selenium had a significant effect on inflammatory factors. However, although the simultaneous use of
selenium nanoparticle during HIIT training caused a greater reduction in systemic inflammation, there was no
significant difference compared to any of the training interventions and selenium nanoparticle consumption alone.
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