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Abstract

Objectives: Nowadays, due to poor nutrition, sedentary lifestyle and side effects of
medicine use, prevalence of kidney injury and disease are observed. Regular exercise and
some herbal medicine may influence on recovering from such illnesses. The aim of the
present study is to evaluate the effect of ten-week aerobic exercise and consumption of
safflower seed extract (500 mg/kg of body weight) on kidney phosphatase and tensin
homolog deleted on chromosome ten (PTEN) gene expression and serum creatinine levels
after consuming Dexamethasone in male rats.

Methods & Materials: 25 Wistar male rats (14-16 weeks, 37132 gr) were randomly
divided into five groups including control, dexamethasone, dexamethasone+safflower,
dexamethasone +aerobic exercise, dexamethasone+safflower+aerobic exercise groups.
Kidney injury was induced by subcutaneous injection of dexamethasone (8 gr /kg of body
weight) for 6 days. Exercise protocol, including treadmill running, started at 15 m/min for
10 minutes and increased by the end of the third week, reaching a maximum of 28 m/min
for 60 minutes 5 days a week. By the end of the tenth week, the intensity and duration of
the exercises remained unchanged. At the end of the period, levels of PTEN gene
expression in the kidney tissue and creatinine levels in serum were evaluated. data were
analyzed by one way ANOVA and at the significance level of p <0.05.
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Results: Creatinine level had a significant reduction in dexamethasone+exercise group
compared to dexamethasone group (P=0.047); while it's level had no significant difference
in dexamethasone+safflower and dexamethasone + safflower+aerobic exercise compared
to dexamethasone group. Kidney PTEN gene expression in therapeutic intervention
groups had an insignificant change compared to dexamethasone group.

Conclusions: Results of the present study indicate that 10 weeks of aerobic exercise and
consumption of safflower seed extract could improve kidney injury caused by
dexamethasone. This effect seems to be through other mechanisms that have not been
investigated in this study.

Keywords: Aerobic exercise, Safflower, Phosphatase and tensin homolog deleted on
chromosome ten (PTEN), Creatinine, Dexamethasone

Extended Abstract

Background and Purpose

Nowadays, due to poor nutrition, sedentary lifestyle and side effects of medicine
use, prevalence of kidney injury and disease are observed. Dexamethasone is
widely prescribed as a synthetic glucocorticoid by most physicians (1). However,
long-term administration of dexamethasone causes adverse effects (2). There are
reports of side effects of dexamethasone on the kidney (1). An increase in serum
creatinine levels (marker of many kidney diseases) indicates the inability of
kidneys to remove nitrogen compounds from the blood stream (3). Recent studies
have shown that phosphatase and tensin homolog deleted on chromosome ten
(PTEN) regulates kidney morphology, Bowman's capsule cell damage, and
kidney fibrosis (4). Regular exercise and some herbal medicine may influence on
improving kidney injury. Therefore, the aim of this study was to investigate the
effect of ten-week aerobic exercise and consumption of safflower seed extract
(500 mg/kg of body weight) on kidney PTEN gene expression and serum
creatinine levels after consuming Dexamethasone in male rats.

Materials and Methods

25 Wistar male rats (14-16 weeks, 371+32 gr) were randomly divided into five
groups including control, dexamethasone, dexamethasone+safflower,
dexamethasone+aerobic exercise, dexamethasone+safflower+aerobic exercise
groups. Kidney injury was induced by subcutaneous injection oftdexamethasone
(8 gr /kg of body weight) for 6 days (5). Exercise protocol, including treadmill
running, started at 15 m/min for 10 minutes and increased by the end of the third
week, reaching a maximum of 28 m/min and 60 minutes 5 days a week (6). The
safflower seed extract (500 mg/kg of body weight) was fed by gavage to the rats
of the respective groups every day (7). At the end of the period, levels of PTEN
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gene expression in the kidney tissue and creatinine levels in serum were evaluated.
Subjects of each group were anesthetized with an intraperitoneal injection of
ketamine (70 mg/kg body weight) and xylazine (3-5 m/kg body weight) 72 hours
after last physical activity and consumption of safflower seed extract. The blood
sample was taken from the heart ventricle by syringe (5 cc). Serum creatinine
levels were evaluated by autoanalyzer (Hitachi 902, Japan) in Ghahhari Medical
Diagnostic Laboratory, Babolsar, Iran, using bionik kit (Tehran, Iran). Total RNA
was extracted from the kidney tissue of rats using Denazist kit. The extracted RNA
samples were used for cDNA synthesis using DNasl, RNase-free enzyme. Oligo-
dT primer was used to make cDNA. PCR for cDNA samples, PTEN and HPRT1
(reference gene) genes, was performed using SYBER Green gPCR Master Mixes
(Ampligon, Denmark) in Rotor gene Corbett 6000. Data expression was
calculated by the ratio of PTEN gene expression to HPRT1 gene. Relative gene
expression was quantified by the Livak method (2-44¢T) . SPSS22 software was
applied for data analysis. Data were analyzed by one way ANOVA and at the
significance level of p < 0.05.

Findings

In the present study, the weight of the dexamethasone group increased
significantly compared to the control group, but we saw weight loss in the
intervention groups. This reduction was significant in dexamethasone + extract
and dexamethasone + exercise + extract groups compared to the dexamethasone
group. Therefore, it can indicate the improvement of kidney injury caused by
dexamethasone consumption. In the study of Gounarides et al., the animals treated
with dexamethasone showed an increase in body weight. When glucocorticoids
such as dexamethasone are prescribed in excess, they lead to insulin resistance in
rodents. Due to insulin resistance, free fatty acids are increased and lead to an
increase in triglyceride levels in muscles and other tissues (8).

According to the results of histological studies, damage to the glomerulus and
proximal tubule can be seen significantly in the dexamethasone group compared
to the control group. In this group, hemorrhage is also seen in some areas of the
proximal tubule and glomerulus. In the groups receiving the extract and exercise,
these injuries have improved to some extent. The results also showed significant
improvements in the glomerulus and proximal tubule in the
dexamethasone+exercise+extract group.

The results showed that the reduction of PTEN gene expression in dexamethasone
group compared to control group was not statistically significant (P=0.883).
Despite the increase in PTEN gene expression in the dexamethasone+exercise
(P=0.572), dexamethasone+extract (P=0.073) and
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dexamethasone+exercise+extract (P=0.076) groups, no significant changes were
observed. The increase in creatinine levels in the dexamethasone group compared
to the control group was not statistically significant (P=0.303). Serum creatinine
levels in the dexamethasone + exercise group were significantly reduced
compared to the dexamethasone group (P=0.047). However, reduction of serum
creatinine levels in dexamethasone + extract (P=0.625) and dexamethasone +
exercise + extract (P=0.068) groups is not statistically significant.

Conclusion

The findings of the present study showed that using dexamethasone results in
decrease of PTEN gene expression and increase of serum creatinine levels
(insignificant) in the dexamethasone group compared to control group. There was
no significant change in the expression of kidney PTEN gene in the treatment
intervention groups compared to the dexamethasone group. On the other hand,
aerobic exercise led to reduction in Kidney injury caused by dexamethasone by
reducing serum creatinine levels.

The results of present study indicate that 10 weeks of aerobic exercise on a
treadmill and consumption of safflower seed extract can be effective in improving
kidney injury. This effect may be due to the influence of exercise and
supplementation through regulating expression of other genes affecting kidney
function, hormonal and enzymatic changes, changes in the volume of fluids,
excretions, kidney hemodynamics and electrolytes, and improvement in the
capacity of anti-inflammatory and antioxidant factors. However, this requires
further studies.

Keywords: Aerobic Exercise, Safflower, Phosphatase and Tensin Homolog
Deleted on Chromosome Ten (PTEN), Creatinine, Dexamethasone
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Table 1-The charactriziation of primers used in Real Time PCR process
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e Jyazo
o3 o5 5T g S et
i (b ea)
Gene Primer sequence (5-3") Accession
q number Product
length
(bp)
F-5-TTTTGAAGACCATAACCCACCA-
3I
PTEN  ps.ATTACACCAGTCCGTCCTTTCC. WM-031606.1 135
3I
F5-TTCTTTGCTGACCTGCTGGAT-
HPRT1 3 NM_012583.2 123
R5 -TATGTCCCCCGTTGACTGGT-3’
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Figure 1- Histological changes of kidney tissue in control and treated groups
(Hematoxylin - Eosin Stain, 40x magnification)
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Table 2- Mean weight of rats at the beginning and end of the study

-39 S
039 = sk 09 lal 39
Weight Final weight Primary weight
difference 9 y weig
19.2 3350.2 + 21.15 331 +29.24 Jrs
Control
g 3Ll
**30.8 2*4138+26.86  383+2334 09335
Dexamethasone
58 4 il
-0.8 377.2+8.78 2378 + 16.04 O3 OjllTe
Dexamethasone+Exercise
oylac + oyg5lelsS
-23.4 #3656+58.31 389 +40.21 oas + 09
Dexamethasone+Extract
oylac + G ped + g3kl ;S
+Exercise+Extract

(N=5) axllas 5,50 slog,S

(P =0.011) J 5 09,5 b duslio 1o oyg5tl350 09,5 10 jlobine y59 juis s
(P =0.047) -y55t0l358 09,5 b annlio ;0 o )lac + y93Lwl35 09,5 4o Jlobins y59 puss H
(P =0.027) y55t0l350 09,5 b dglin 10 o )lac + (o5 + 95L0l350 09,5 4o Jlobine (459 puss :&
(P =10.001) 0,95 L g lol ;o oyg5Lsl350 09,5 0 Jlobins 39 <Dl st
*: Significant weight change in dexamethasone group compared to control group (P =
0.011).
#: Significant weight change in dexamethasone + extract group compared to
dexamethasone group (P = 0.047).
$: Significant weight change in dexamethasone+exercise+extract group compared to
dexamethasone group (P = 0.027).
**: Significant weight difference in dexamethasone group at the beginning and end of the
period (P = 0.001).
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Figure 2- Fold change of PTEN gene
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