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Extended Abstract

induced oxidative stress and inflammation may lead ﬁ
a

Background and Aim: A High-Fat Diet (HFD) can lead to detrimental biochemical and functional alterations in cardiac
muscle. Regular exercise, as a non-pharmacologi

atio as the ential to mitigate certain adverse effects
associated with a high-fat diet (HFD), warranting furt stigationyIn this regard, assessing specific oxidative and

metabolic markers can provide valuable insights into the effects of HFD and different exercise modalities on cardiac health.

Evaluation of metabolic and oxidative stress markers may provide a comprehensive insight into cellular function and
homeostasis, both of which are essential for‘maintaining the health and functional integrity of cardiac tissue. Maintaining

optimal cardiac structure and function is essential to meet the body's metabolic demands and support a healthy, active

lifestyle. The aim of this study was to investi a&he effects of high-intensity interval training (HIIT) and HFD on

monocarboxylate transporter 1

—

otein con€entration, Lactate, triglyceride (TG), total oxidant status (TOS), and total

antioxidant capacity (TAC) i c tissue of male rats.

randomly assigne@’to four ps: normal diet control (NDC), high-fat diet control (HFDC), high-intensity interval

training + n | igh-intensity interval training + high-fat diet. The HIIT program (running on a treadmill at a 25°
incli on en 4-minute intervals at 85-90% of maximum speed, interspersed with 2 minutes of active recovery at
50% of imum speed, for 12 weeks, five days per week. The intensity of weekly training was determined based on the

maximum running speed at the beginning of each two weeks of the 12-week HIIT protocol. During the experimental period,
all animals hadYee access to food and water. To determine the maximum running speed using a treadmill with a 25
inclination. The rats were placed on the treadmill and allowed to warm-up for 5 minutes at a speed of 6 m/min. Subsequently,
the treadmill speed was progressively increased by 2 m/min every 2 minutes until the rats were unable or unwilling to continue
for 15 seconds. This speed was considered equivalent to the maximum running speed. The housing conditions consisted of
a temperature range of 22—24°C, relative humidity of 20-30%, and a 12-hour light—dark cycle in the animal care laboratory.

Forty-eight hours after the last intervention session, the rats were euthanized, and their cardiac muscles were removed for
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further analyses. Data were analyzed using one-way ANOVA, Tukey's test, Kruskal-Wallis test, and Mann-Whitney U test

at a significance level of p< 0.05.

Findings: The mean t standard deviation (SD) values of the biochemical variables for the study groups are presented in
Table 1.

Table 1. Description and compariso of (mean and standard deviation) and comparison of biochemical variables,

2.12+0.37 2.47+0.52 2.54+0.35 2.00+0.35

223.00+£35.00 242.00+33.00 237.00+32.00 200.00+20.00 3.99° 0.01*
209.00+38.00 296.00+£55.00 248.00£69.00 198.00£28.00 3.25° 0.001*
0.63+0.30 0.79+0.34 0.38+0.12 0.39+0.20 9.90° 0.004*
1.45+0.31 1.70+0.30 1.71+0.42 1.26+0.28 4.68* 0.007*

ND: normal diet; HFD: high-fat diet; NDC: normal contrel, HFDC: high-fat diet control; HIIT: high-intensity interval training. ? indicates
-Walli

one-way analysis of variance, * indic; uskal st values. Significant level p<0.05.

Based on the results o On y VA for lactate (F=3.99, P=0.01) and TAC concentration (F=4.68, p=0.007), and
the Kruskal-Walligtest for 1 =6.39, p=0.005), TG (X*=3.25, p=0.001), and TOS (X?=9.90, p=0.004) in heart tissue

showed sig nt s between the intervention groups. The results showed that the concentrations of MCT1,
Lacta T the HIIT+HFD group were significantly lower than in the HFDC group; and the concentrations
of MCT1, ate, andIFAC consumed in the HIIT+HFD group were significantly lower than in the HIIT+ND group. In addition,
MCT1 and T oncentrations were higher and lower, respectively, in the HIIT+ND group compared with the NDC. Also,

the TG concentrations in the HFDC group was significantly higher than the NDC group.

Conclusion: The results of the present study indicated that a 12-week HIIT intervention positively affected cardiac
metabolism and oxidative status in rats. In addition, nutritional status plays a key role in modulating the cardiac response.
HIIT significantly improves biochemical parameters related to cardiac metabolism and oxidative stress in ND conditions.
However, HFD consumption reverses several beneficial adaptations induced by HIIT, potentially leading to cardiac-adverse

consequences. Therefore, to maximize the cardioprotective effects of HIIT, it is recommended that HIIT be performed
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alongside a normal diet. These results may be studied in the design of exercise training and nutritional interventions aimed

{//l
|

\ \

at preventing cardiometabolic disorders.
Keywords: High-intensity interval training, High-fat diet, Lactate, Triglyceride, Oxidant status.

Ethical Considerations: This study received ethical approval from the Research Ethics Committees of the University of
Birjand, Birjand, Iran (Approval ID: IR.BIRJAND.REC. 1404.035).

Funding: This article was produced without financial support.

V o

Compliance with ethical guidelines: In line with ethical guidelines, laboratory procedures were implemented to minimize

animal pain and suffering.

Conflicts of interest: One of the authors of this manuscript is a member of the editorial board of this journal. However, the

author had no involvement in the peer-review process, selection of reviewers, or final decision regarding this manuscript.

A\



e
539 9 e <b91’-

sl g ( Sdgplio sl B3l (B0 oy y (2196 w25y 9 ol (29ld (2 pod )
¥ lymo s ige ol cil

T rSlsle o T b (2 a0 Bl s 92 B a5

Ol iz o iz o oK (55559 pole 0uSLAlS (55559 (STsle5ed 09, ol )
Olrl ez e iz ey o0l (5 pole 0aSadls (g (Salnsed SO semasls .Y
Ol Rl iz o iz o AN ¢ (23559 pole 0SS ¢ 22559 Sielm S (5SS
Ol el (Dl 5T o8l wogiz (a8 aly ¢ 35 pale 09 S loliul

e 8 alae o 60,Sles 5 glandign ollasl Ol 4 Wil
5 iy Sl B Jlasol elS s il e sl

Lo sl ise B il (TAC) pb iglusSTas

ANDC) i 156 015, 55 s (sgce 3,5 M ool sl & (4280 Y- 8 VDY i 4l

Sl ol Ve el (a0 YO s g 65 9d) HIT aeli 5o g (HITHHFD) )2 5 olié

Sde Ay (Cu€ s ,Sl»;.\

)qulgwg)lgg’,lswa‘ > *Aﬂﬁl:?mjéuwuum5dw.oym)a}5)@5m\\’

%9 u.u.J‘} JLiwj; ‘4.9).‘0;_1» L)wl.: ‘9 ).JLJ 6@05,0)‘ L ools cod M‘J}a @W}u 6L®W
N TAC{ 215) z CT1 cbale (ol wlulys a8l o JJIUT p<+/+ 0 (5, sno haws ;o Lbg—po
HIIT+ND‘:3 ik IT+HFD 05,5 ,8 TAC § SUSY MCT1 cldalé 4 HFDC 05,5 b aslie ,o HIT+HFD 04,5

DC 05,5 4y e HITHND 04,5 ;0 TOS g MCT1 alé (ol pogdle .3gs Sl (6 0o sime j5b &

WS dzxss 59 YU (6,15 Sme y9bo 4NDC 09,5 b auglie )0 HFDC 09,5 ,0 TG clale ¢ yiman 090 15yl
Sgeg2 ND Lyl )3 1) Gl gl il 5 o gulio b Ll o abondign byl (strs B 55k 4 HIT
laaely slyls 0gally wilgs co a5 a2 o posd |, HIIT 51 25U ot (6,850 pai HFD G pas o Jl> ol b ooiidy oo

Abb oallacl 8



Effects of high-intensity interval training and high-fat diet on some metabolic and oxidative
adaptations in cardiac tissue of male rats

Marziyeh Saghebjoo'’, Sahar Bagherin?, Asiyeh Taji Tabas®", Mahdi Aliakbari*

1. Professor at Exercise Physiology Depertment, Faculty of Sport Sciences, University of Birjand, Birjand, Iran
2. PhD Student of Exercise Physiology, Faculty of Sport Sciences, University of Birjand, Birjand, Iran
3. PhD in Exercise Physiology, Faculty of Sport Sciences, University of Birjand, Birjand, Iran. u
4. Assistant Professor at Department of Sport Sciences, ST.C., Islamic Azad University, Tehran, Iran.
u
Abstract:

W

Background and Aim: A high-fat diet (HFD) can lead to detrimental biocher;ical and functional alterations in cardiac
aﬁertain adverse effects

muscle. Regular exercise, as a non-pharmacological intervention, has the potenti
associated with a high-fat diet (HFD), warranting further investigatign. This stu ed ginvestigate the effects of

high-intensity interval training (HIIT) and HFD on monocarboxyla ns MCT1) protein concentration,
Lactate, triglyceride (TG), total oxidant status (TOS), and total anti&i n ac C) in the cardiac tissue of male
rats. Materials and Methods: In this study, forty-four malg, rats ht range 150-200 grams, age 7—8 weeks)
were randomly assigned to four equal groups: normal dg c DC), high-fat diet control (HFDC), high-intensity

interval training + normal diet (HIIT+ND), and hig%‘ten
program (running on a treadmill at a 25° inclin

s rval training + high-fat diet (HIIT+HFD). The HIIT
n 4-minute intervals at 85-90% of maximum speed,
interspersed with 2 minutes of active recovery at ximum speed, for 12 weeks, five days per week. Forty-
eight hours after the last intervention session, the

biochemical analyses. Data were analyzed usi

re euthanized, and their cardiac muscles were removed for
ay ANOVA, Tukey's test, Kruskal-Wallis test, and Mann—
Whitney U test at a significance level of

5. : Based on the results, the concentrations of MCT1, Lactate,

TG, TOS, and TAC in the HIIT+HF u significantly lower than in the HFDC group; and the concentrations
e FD p were significantly lower than in the HIIT+ND group. In addition,

re hi #and lower, respectively, in the HIIT+ND group compared with the NDC.

of MCT1, lactate, and TAC
HFDEC group was significantly higher than in the NDC group. Conclusion: HIIT

MCT1 and TOS conagntra
Also, the TG concentratio
significantly improves bi agarameters related to cardiac metabolism and oxidative stress in ND conditions.

Keywords:_Hi nsity interval training, High-fat diet, Lactate, Triglyceride, Oxidant status.
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. High-fat diet

1

2. Monocarboxylate transporter 1
3. Hypoxia-inducible factor 1-alpha
4. Xie

5. Triglyceride
6. Tumor necrosis factor alpha
7. Total oxidant status

8. Reactive oxygen species

9 . Deoxyribonucleic acid
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