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Extended Abstract
Background and Aim: Damage to kidney tissue following cadmi xicity is a major problem in

human societies. On the other hand, data indicate the favoras exercise on kidney health, such

that regular exercise can lead to improved protein absogptio

&

-trihydroxybenzoic acid, is found in many fruits and

geabsorption, as well as improved iron

and urea homeostasis in kidney tissue. In ad rcise, data indicate that the use of natural

antioxidants found in foods can have favorab ts on the function of body organs. Among these
antioxidants, gallic acid (GA), also known as 3, 4
vegetables, including walnuts, sumac, h uts, tea leaves, and oak. Although the role of exercise and
antioxidants in kidney tissue ha$Pbedh\investigated, the simultaneous effect of eight weeks of high-
intensity interval training (HIIT) and sumption on SIRT1 and miR-9-5P in kidney tissue of rats
exposed to cadmium was the aim of this study.

Materials and Methods: | erimental study with a post-test design with a control group, initially
42 male Sprague-Dawl roximately eight to nine months old and weighing 250- 270 grams,

were purchased fromipthe Pasteur Laboratory Animal Breeding and Reproduction Center. It is worth

noting that, gi nce of six groups based on previous studies that had placed 7 rats in each
group in simjlar studi€s to this study, the sample size was 42 rats. Subsequently, the samples were
tra rr Exercise Physiology Laboratory of Bitaran Research Center and kept for one week to

adapta t6%he new environment. Then, the rats were randomly divided into healthy control (HC), Cd,
Sham, C A, Cd+HIIT, and Cd+HIIT+GA groups. In the present study, pure Cd was obtained from
Sigma-Aldrich, USA. Then, according to the number and weight of rats, 35 mg of Cd was first dissolved in
the daily water consumption of the Cd-receiving groups. In this way, the rats received the desired Cd
daily in their drinking water. It is worth noting that the dose was equivalent to 5 mg/kg. GA was obtained
from Sigma-Aldrich, USA, with economic code 27645. Then, 20 mg/kg GA was dissolved in food and
water flavoring daily and fed to the rats. For HIIT, first, rats ran on a treadmill for five sessions at a speed
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of 8 m/min for 5 minutes for one week to familiarize them with the treadmill. Then, in this study, HIIT
consisted of three weekly sessions of running on a treadmill with a specified intensity and duration. To
implement the HIIT protocol, the rats' maximum running speed was initially measured. To determine
maximum running speed, the standard incremental test of Bedford et al. (1979) was used, which was
standardized by Lindro et al, The exercise groups performed HIIT at an intensity of 80-110% of Vo,,,, for
eight weeks and three sessions per week. One-way ANOVA with Tukey's post- hoc test was used to
analyze the data.

Results:

The results of the Shapiro-Wilk test showed that the distribution of the research i was normal.
The results of the one-way analysis of variance test showed that there was i erence in the
expression of miR-9-5P (p=0.001 and F=261.31) and SIRT1 (p=0.001 an .97) genes between the

groups. The results of the Tukey post- hoc test also showed that there Was no significant difference in

miR-9-5p gene expression in HC and Sham groups (p=0.47 and > Also, in Cd group it was
significantly lower than HC control group (p=0.001 and MD=@ ever, in Cd+GA (p=0.001 and
MD=-0.54), Cd+HIIT (p=0.001 and MD=-0.48) and Cd+HIIT and MD=-1.15) groups it was
significantly higher than Cd group. No significant d erved between Cd+GA and Cd+HIIT
groups (p=0.51 and MD=-0.05); However, in th group, it was significantly higher than the
Cd+GA (p=0.001 and MD=-0.60) and Cd+HIIT 01 and MD=-0.66) groups (Figure 1).

There was no significant difference in SIRT1 genetexpression in the HC control group and the Sham
group (p=0.42 and MD=-0.05). Also, in group, it was significantly higher than HC group (p=0.001
and MD=-0.91). However, in the C’d .001 and MD=-0.69), Cd+HIIT (p=0.001 and MD=-0.63) and

Cd+HIIT+GA (p=0.001 and MD=-0.72)%groups it was significantly lower than the Cd group. No significant

difference was observed n Cd+GA (p=0.31, MD=-0.05) and Cd+HIIT (p=0.83, MD=0.03)
compared to the Cd+HILT+ rodp; however, it was significantly lower in the Cd+HIIT+GA group than
Cd+HIIT group (p=0,02, =(0.09) (Figure 1).

Conclusion: It at @xercise by increasing the expression of NRF2 can lead to the expression of

endogenous t enzymes such as SOD, GPx, and GSH, as well as exercise by modulating

macrophdge d to the inhibition of TLR2, NF-KB, and reduce inflammatory factors. Also GA can

also inhibi b, myeloperoxidase, NADPH oxidase, reduce thiobarbituric acids, nitric oxide, IL-6,
increase cetylation, and increase the expression of SIRT1 and 3 in mitochondrial biogenesis under
conditions of exposure to Cd. Therefore, these two interventions have protective effects through similar
pathways. However, according to the results of this study, it seems that the interaction of HIIT and GA
consumption in modulating SIRT1 and miR-9-5p gene expression is much more effective than the effect
of each alone.

Keywords: Exercise, Gallic Acid, SIRT1, miR-9-5p, Kidney, Cadmium.
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Figure 1: e expression levels of Sirtuin 1 and miR-9-5p in kidney tissue in rats in the studied groups. HC: Healthy

control group; Cd: Cadmium-exposed control group; Cd+GA: Cadmium + Gallic acid group; Cd+HIIT: Cadmium + HIIT
group, Cd+HIIT+GA: Cadmium + HIIT + Gallic acid group. *** (p=0.001) significant change compared to the HC group; ###
(p=0.001) significant change compared to the Cd group; $$$ (p=0.001) significant change compared to the Cd+GA group;
AMA (p=0.001) and * (p=0.05) significant change compared to the Cd+HIIT group.
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Abstract
Background and Aim: Damage to kidney tissue following cadmium (Cd) toxicity is a major

Although the role of exercise and antioxidants in kidney tissue has been inveiti ated,

In human societies.
simultaneous effect of eight
ﬁ-Q-SP in kidney tissue of
@aﬂ Sprague-Dawley rats,
), Cd, Sham, Cd+GA, Cd+HIIT,
ily. The GA groups received 20

weeks of high-intensity interval training (HIIT) and gallic acid (GA) consumption of*SlI
rats exposed to cadmium was the aim of this study. Materials and Methods:
8-9 months old and weighing 250-270 g were randomly divided into
and Cd+HIIT+GA groups. The Cd groups received 5 mg/kg/day of Calin

mg/kg of GA dissolved in food and water flavoring daily. Tﬂe

ing
rcise g s also performed HIIT at an intensity of 80-

110% of Vo,,,, for eight weeks and three sessions per w ay AN with Tukey's post- hoc test was used to
in the"Cd+GA (P=0.001), Cd+HIIT (P=0.001) and

analyze the data. Results: The gene expression of n-lﬁ)- p an
roup also these variables in the Cd+HIIT+GA group

Cd+HIIT+GA (P=0.001) groups were significantl
were significantly higher than Cd+GA (P=0.001) an
SIRT1 in the Cd+HIIT+GA group were significantly

igher
=0.001) groups. On the other hand the gene expression of
n Cd+HIIT group (P=0.02). Conclusion: It seems that both
HIIT and GA consumption can play a role in modulating es related to mitochondrial biogenesis and reducing apoptosis.
However, according to the results of this
SIRT1 and miR-9-5p gene expression re effective than the effect of each alone.
Keywords: Exercise, Gallic SI Kidney, Cadmium
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