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Abstract
Obijectives: The aim of this study was to investigate the effect of eight weeks of aerobic
training and pumpkin seed supplementation on pulmonary oxidative stress indices of

H202 poisoned rats.

Methods & Materials: 42 male Wistar rats were randomly divided into 7 groups: control,
poisoned, poisoning+ 1 g pumpkin, poisoning+ 2 g pumpkin, poisoning+ aerobic exercise,
poisoning+ 1 g pumpkin+ exercise, poisoning+ 2 g pumpkin+ exercise. Induction of
oxidative stress by intraperitoneal injection of 0.1 mg/ kg of hydrogen peroxide for 3 days
per week, receiving pumpkin seeds at 1 and 2 g per kg of body weight and exercise
program including increasing running on a treadmill for 8 weeks (3 days Per week with a
minimum speed of 8 meters per minute and a slope of 10 degrees). Specialized kits were
used to measure cytochrome ¢, ATP, MDA and PAB indices and the data were analyzed
by two-way analysis of variance at a significance level of 0.05.

Results: The results showed that H202 poisoning caused a significant decrease in ATP
and significant increase in pulmonary cytochrome C, MDA and PAB (P <0.05). Pumpkin
seed doses had no significant effect on MDA, cytochrome ¢ and ATP concentrations (P>
0.05). On the other hand, receiving 2 g of pumpkin seeds caused a significant decrease in
PAB concentration (P <0.05). Eight weeks of aerobic exercise had no significant effect on
pulmonary MDA concentration (P> 0.05), but significantly increased ATP concentration
and decreased cytochrome ¢ and PAB concentrations (P <0.05). Interaction of aerobic
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exercise with pumpkin seed doses increased ATP and decreased concentrations of MDA,
cytochrome ¢ and PAB (P <0.05).

Conclusions: The single effects of pumpkin seeds seem to be dependent on tissue and
dosage. Eight weeks of aerobic exercise is also a good antioxidant solution in hydrogen
peroxide poisoning, depending on the factors. The combination of aerobic exercise and
high doses of pumpkin seed supplement has additional effects on oxidative indices of lung
tissue in rats poisoned with Hydrogen Peroxide.

Keywords: Exercise, Pumpkin, Oxidative Stress, Hydrogen Peroxide

Extended Abstract

Background and purpose

Oxidative stress refers to an increase in the production of free radicals or a
decrease in antioxidant defences that lead to disruption of normal metabolism and
damage to biological molecules. Accordingly, many physiological and
pathophysiological mechanisms involved in lung disorders are associated with
oxidative stress. The most important oxidants of oxidative damage are reactive
oxygen species (ROS) including anion superoxide (-02), hydroxyl radicals (OH)
and hydrogen peroxide (H202) (1). Scientific studies consider exercise to be an
important factor in regulating messenger pathways, enhancing antioxidant
defenses, and repairing cellular damage caused by oxidative stress (2). However,
it is not clear how aerobic interventions affect the above conditions. On the other
hand, there has been a lot of interest recently in studying extracts and plants with
natural antioxidants (3). It is possible that consumption of pumpkin in a dose-
dependent manner may cause different changes in the values of oxidative
parameters following intoxication.

Materials and Methods

The present study was performed with an experimental research design (post-test
with control group) and clinical research method in accordance with the guidelines
of the National Institutes of Health (NIH) and with the ethics code
IR.IAU.M.REC.1398.032. The 42 male Wistar rats were randomly divided into 7
groups: control, poisoned, poisoning + 1 g pumpkin, poisoning + 2 g pumpkin,
poisoning + aerobic exercise, poisoning + 1 g pumpkin + exercise, poisoning + 2
g pumpkin+ exercise. Induction of oxidative stress by intraperitoneal injection of
0.1 mg/kg of hydrogen peroxide for 3 days per week, receiving pumpkin seeds at
1 and 2 g per kg of body weight and exercise program including increasing
running on a treadmill for 8 weeks (3 days per week with a minimum speed of 8
meters per minute and a slope of 10 degrees) (4). After eliminating the acute effect
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of the interventions, 24 hours after the last training session and 12 hours after
fasting, the rats were anesthetized by intraperitoneal injection of a mixture of
ketamine and xylazine. Malondialdehyde concentration was assessed using the
ELISA kit of Minipolis USA (coefficient of variation of %16, detection range of
25-50 picomol/ml and sensitivity of 0.53 picomol/ml). In order to measure the
concentration of cytochrome c oxidase, US-made COX ELISA kits (coefficient
of variation of %11, detection range of 1.15-1.1 ng/ml and sensitivity of 0.42
ng/ml) were used. Intracellular ATP level was assessed using the evaluation kits
of KA1661 model of Abnova Taiwan (change coefficient %9.3, detection limit
22222M and sensitivity 0001 1 p)) . AAB concentration was also measured using
TMB cation due to its electrochemical and optical properties. In this method, the
values of prooxidant-antioxidant ratio in HK units were expressed based on the
percentage of hydrogen peroxide adsorption in the standard solution (5). One-way
analysis of variance was used to evaluate the normality of data distribution and
one-way analysis of variance was used to investigate the effects of induction of
H202 poisoning. In order to test the research hypotheses, two-way analysis of
variance and Bonferroni post hoc test was used to determine the main effect of
exercise, pumpkin supplement and their interactive effect on dependent variables
at a significant level of p < 0.05.

Findings

The results showed that H202 poisoning caused a significant decrease in ATP
and a significant increase in pulmonary cytochrome C, MDA and PAB (P < 0.05).
Receiving doses of pumpkin seeds had no significant effect on MDA
concentration (==,,,,,, P,,..,,, ===0.139) and in this respect, there was no
significant difference between doses used (p > 0.05). Also, 8 weeks of aerobic
training did not significantly reduce the concentration of pulmonary MDA
(1111111144444444111111111 However, the interaction of aerobic exercise and
pumpkin seeds decreased AAA concentration (F999,,,,, .....,, , 77777777
Regarding cytochrome c concentration, the results showed no significant effect of
doses of 1 and 1 g of pumpkin seeds in this inde( (333..... ... ... ...
However, eight weeks of aerobic training significantly reduced the values of thls
iNdex X888 ...us  0s 53350 53999995 Besides, the interaction between training
and pumpkin seeds reduced the concentration of cytochrome ¢ (F=61.041,
,, 444444 The greatest decrease was observed when combining aerobic
exercise with 2 grams of pumpkin seeds per kilogram of body weight. Receiving
doses of pumpkin seeds did not cause significant changes in ATP concentration
of lung tissue ¢ (2224444 ,,..,,., e 59, - On the other hand, aerobic
exercise significantly increased the concentration of ATP compared to the group
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of hydrogen peroxide poisoning c (==,,.,,,, , 000Q,, ... . . Also, the
combination of aerobic exercise with pumpkin seeds 1 and 2 g in a completely
similar pattern caused a significant increase in pulmonary ATP concentration
compared to other groups c (..... v s 5 3)))))) ) Finally, the results
showed that receiving 2 g of pumpkm seeds (11111111, 222222222222222 and
eight weeks of aerobic training (. 5555555 11111111 66666606 significantly
reduced the concentration of PAB in lung tissue. In addition, the interaction of
aerobic exercise and pumpkin seeds (F111111110000000088888888& significantly
reduced PAB concentration without a significant difference in dose.

Conclusion

Based on our results, it is reasonable to combine herbal supplements with exercise
interventions to neutralize the oxidative stress caused by physical activity.
Accordingly, the anti-inflammatory and antioxidant properties of pumpkin seed
supplement, along with increasing the activity of enzymatic and non-enzymatic
antioxidants in aerobic exercise, reduce the prooxidant-antioxidant balance.
Hence, these interventions operate through the mechanism of normalizing
biomarker levels or compensating for disruption of oxidative markers (6). In this
study, the lack of examination of other oxidative and antioxidant enzymes in
poisoned mice is one of the research limitations. Therefore, in order to rationally
interpret and generalize these results to other areas, we need more research on the
auxiliary role of pumpkin seed doses and types of aerobic exercise in reducing the
oxidative stress caused by H202 poisoning.

Article Message

Aerobic exercise to some extent counteracts the negative changes caused by
hydrogen peroxide intake. However, combining eight weeks of treadmill running
with pumpkin seed doses is an effective treatment to reduce oxidative damage to
lung tissue. To confirm these findings, other intracellular mechanisms, molecular
cascades, and possible messenger pathways in both sexes should be examined.
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1. Cytochrome C Oxidase (COX)
2. Tetramethylbenzidine
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Table 1- Changes in lung oxidative indices due to induction of hydrogen peroxide
poisoning by meant SD
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Figure 1- MDA concentration of lung tissue in the studied groups
*+: A significant decrease compared to other groups
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Figure 2- Lung cytochrome C concentration in the studied groups

*: A significant decrease compared to groups receiving pumpkin seeds and H202
t *: A significant decrease compared to other groups

AlS 4y, il ATP clale jo jlolins Ol s slowl cely 9057 j5dy slojeo il yo il ulul
SSATP cdale jlolas iul38l Cgo 5550 (o ped )b 51 (F=2.824, P =0.266, n* = 0.082)
Oien (F=16.548,P=0.045,12 = 0.474) o oSy (459,000 b Congoms 09,5 b dulio

cbale ol Lal33l corge ailie SLlS s3Il 55 (0,550 5 S (5395 0 b (55l oy il
(A bylos JS3) (F = 24.601, P = 0.021, 2= 0.587) ol rog 5 polos b anulie ;o 555, ATP

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public License



Y 998 5y JoSo g 0aial38 (53lgR o pod atie coled 15T 00

25 -
I
20 -
S 15 -
2
g
< 10 - % *
3 I
| T I I
5 _
0 T T T T T T 1
M \V S S ) )
O o) < ¥ < <
& A & & N & NS
& N ) 'I«%\ << x»\"o\ xqj?o\
K &®
<@ <

oudsanille slrog,S jo 4y cdb ATP cdals - st
Ga)fg_i) 69&5 )-3.5 9 H202 05; L) whu BN )L)L'J.A L}“"‘)ﬁ| 3
og,5 plu b daslin ;o jloline yioli8l et
Figure 3- ATP concentration of lung tissue in the studied groups

*: A significant increase compared to the H202 group and 1 g pumpkin seeds
*1: A significant increase compared to other groups
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*. A significant decrease compared to the H202 group and 1 gram seeds
*1 . A significant decrease compared to other groups
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