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. ABSTRACT

Article Info: [T Oxidative stress and apoptosis due to hydrogen peroxide poisoning have a major effect on

Received: 26 Feb 2022 : the physiological and pathophysiological mechanisms of the lung. This study aims to evaluate the effect
Accepted: 25 Mar 2022 : of aerobic exercise and Tribulus terrestris extract on some indicators of oxidative stress and lung tissue
Available Online: 01 Apr 2022 apoptosis in poisoned male Wistar rats.
© [YIETEEE In this experimental study, 49 male rats aged 10-12 weeks were randomly divided into seven
groups: Control, Poisoned, Poisoning+ Exercise, Poisoning+ Supplementation 1 (Tribulus terrestris 5 mg/
kg), Poisoning+ Supplementation 2 (Tribulus terrestris 10 mg/kg), Poisoning+ Exercise + Supplementation
1, Poisoning+ Exercise+ Supplementation 2. The aerobic exercise program consisted of eight weeks (5
days a week) of running on a treadmill at a speed of 20 meters per minute for 60 minutes per session.
Alcoholic extract of Tribulus terrestris at two doses of 5 and 10 mg/kg was administered to the target
animals by gavage for eight weeks. Serum levels of oxidative stress markers were measured with special
kits, and the expression of apoptotic markers of lung tissue was measured by immunohistochemistry. The
study hypotheses were analyzed using two-way analysis of variance and Least Significant Difference post
hoc test, considering a significance level of P<0.05.
EBME Eight weeks of aerobic exercise significantly increased Adenosine Triphosphate (ATP) (F=19.238,
P=0.002, n?=0.468) and significantly reduced Cytochrome C concentration (F=68.970, P=0.001, n?>=0.697)
and Prooxidants-Antioxidant balance (PAB) (F=12.025, P=0.001, n?=0.464), while had no significant effect
on malondialdehyde (MDA) (F=1.067, P=0.169, n*=0.044). Both doses of Tribulus terrestris extract sig-
nificantly reduced PAB (F=10.118, P=0.001, n?=0.403) while its 10 mg/kg dose increased ATP (F=35.040,
P=0.001, n*=0.701) and reduced cytochrome C (F=13.730, P=0.004, n?=0.417) and MDA (F=5.824,
P=0.002, n?=0.372) concentrations. After receiving 5 and 10 mg/kg doses of Tribulus terrestris extract and
eight weeks of aerobic exercise, The expression of Bax protein (F=54.247, P=0.001, n?=0.804; F=51.201,
P=0.002, n?=0.754) and Caspase 3 (F=49.118, P=0.003, n?=0.504; F=49.001, P=0.004, n*=0.498) were sig-
nificantly reduced while the BCI-2 expression (F=63.014, P=0.001, n>=0.815; F=50.112, P=0.003, n?>=0.706)
significantly increased. The most changes in the study markers were observed when aerobic exercise was
: combined with 10 mg/kg of Tribulus terrestris extract supplementation.
Key words: It seems that 8 weeks of aerobic exercise can reduce the effects of oxidative stress and apop-
Oxidation Stress, tosis caused by hydrogen peroxide poisoning. However, the effects of Tribulus terrestris extract may be
Hydrogen peroxide, : dose-dependent in some cases. Although the combination of aerobic exercise with Tribulus terrestris
Aerobic training, extract supplementation has better results in controlling oxidative stress enzymes and apoptotic factors,
Tribulus terrestris i for better results, longer training duration and higher doses of extract are recommended.
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Extended Abstract

Introduction

xidative stress and apoptosis due to hy-
drogen peroxide poisoning have a major
effect on the physiological and patho-
physiological mechanisms of the lung.
Regular exercise seems to reduce cellu-
lar apoptosis and create protective adaptations against
poisoning by reducing free radicals and catecholamine
autoxidation [8-10]. The change in the activity of anti-
oxidant enzymes is related to the intensity, duration and
type of acrobic exercises. There is also great interest in
studying the effect of natural antioxidants in improv-
ing athletic performance, recovery and immune system
[13]. In this regard, the use of Tribulus terrestris extract
can be one of the ways to strengthen the antioxidant
defense system [14]. Comprehensive information on
the simultaneous use of aerobic exercise and alcoholic
extract of Tribulus terrestris is not available. Therefore,
this study aims to evaluate the effect of 8 weeks of aero-
bic exercise and Tribulus terrestris extract supplemen-
tation on changes in cytochrome C oxidase, Adenosine
Triphosphate (ATP), Malondialdehyde (MDA) and
Prooxidants-Antioxidant Balance (PAB), Bax, Bcl-2,
and Caspase-3 in lung tissue of male rats poisoned with
hydrogen peroxide.

Methods

In this experimental study, 49 male rats aged 10-
12 weeks were randomly divided into seven groups:
Control, Poisoned, Poisoning+ Exercise, Poisoning+
supplementation 1 (Tribulus terrestris 5 mg/kg), Poison-
ing+ supplementation 2 (Tribulus terrestris 10 mg/kg),
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Poisoning+ Exercise+ supplementation 1, Poisoning+
Exercise+ supplementation 2. The aerobic exercise pro-
gram was for eight weeks (5 days a week) and included
running on a treadmill at a speed of 20 meters per min-
ute, 60 minutes for each session. Alcoholic extract of
Tribulus terrestris was administered to the target animals
at doses of 5 and 10 mg/kg by gavage for eight weeks.
The amount of MDA was assessed by ELISA method
using special kits (Minneapolis, USA) [19]. TMB cation
solution was used to evaluate the PAB due to its elec-
trochemical and optical properties [20]. To quantify the
concentration of cytochrome C oxidase, the ELISA kits
from COX Company, USA was used, and to measure
intracellular ATP, the ELISA kits (KA1661) from Pro-
mega Company, USA was used [21,22]. Finally, immu-
nohistochemistry was used to evaluate the expression of
Bax, Bcl-2, and Caspase 3 in lung tissue. To determine
the concentration of variables, the images were analyzed
in ImagelJ version 49.1 software and described in an or-
dinal scale [23]. Independent t-test was used to compare
the variables between the two groups. The study hypoth-
eses were analyzed using two-way analysis of variance
and Least Significant Difference (LSD) post hoc test,
considering a significance level of P<0.05.

Results

Induction of oxidative stress by H202 caused a signifi-
cant decrease in ATP and Bcl-2 levels and a significant
increase in MDA, cytochrome C, PAB, Bax, and Caspase
3 levels compared to the control group. A summary of the
effects of aerobic exercise alone, Tribulus terrestris ex-
tract alone and their combined effects on oxidative stress
and lung apoptosis markers are presented in Table 1.

Table 1. Changes in lung oxidative markers after induction of hydrogen peroxide poisoning

MeantSD
Variable F Sig.
Control Poisoned

MDA (Pmol/mL) 319.20+12.07 919.07+86.49 141.54 0.004
Cytochrome C (ng/mL) 1.34+0.07 6.19+0.32 620.70 0.002
ATP (uM) 22.31+.73 5.88+0.51 1016.22 0.001
PAB (HK) 46.57+6.69 276.5518.82 1292.32 0.001
Bax (pg/mL) 398.90+46.20 1343.804346.22 16.44 0.002
Bcl-2 (mg/mL) 13.65+2.44 4.600.83 831 0.002
Caspase 3 (ng/mL) 2.72+0.68 9.90+1.82 6.04 0.008
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Discussion

It seems that 8 weeks of aerobic exercise can reduce
the effects of oxidative stress and apoptosis caused by
hydrogen peroxide poisoning. The androgenic effect of
Tribulus terrestris extract increases pulmonary protec-
tion in rats by altering the expression levels of proteins
in the apoptotic signaling pathway. However, the effects
of Tribulus terrestris extract may be dose-dependent in
some cases. Although the combination of aerobic exer-
cise with Tribulus terrestris extract supplementation has
better results in controlling oxidative stress enzymes and
pulmonary apoptotic factors, for better results, longer
duration and and higher doses should be used. Limita-
tions of this study included the inability to control ani-
mal appetite, the use of Wistar rats, possible physiologi-
cal changes in the laboratory environment, the effect of
ketamine on the evaluated indicators, lack of a placebo
group, and gavage of animals which can influence the
results of the study.
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8. Zygophyllaceae
9. Glutathione Peroxidase (GPX)
10. Superoxide dismutase (SOD)
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11. Tetramethylbenzidine

12. Tetramethylbenzidine (TMB)
13. Cytochrome C Oxidase (COX)
14. Expetorophtometre

15. Envision
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