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Abstract

Aim: This research investigated the effect of high intensity interval training (HIIT) and
melatonin supplementation on oxidative stress markers, antioxidant enzyme activity, creatinine
(Cr) and blood urea nitrogen (BUN) concentrations, as well as histopathological changes to
evaluate kidney function in male rats with ischemia renal reperfusion. Methods: 30 male Wistar
rats were randomly divided into 5 groups, healthy, Ischemia/Reperfusion (IR), IR + intense
interval training, IR + melatonin supplement and IR + high intensive interval training +
melatonin supplement. Except for the healthy group, the animals were subjected to ischemia-
reperfusion. The HIIT protocol was implemented for 12 weeks (5 days per week). Oxidative
indicators of SOD, GPX and MDA were measured by spectrophotometric method and for BUN
and Cr indicators; urea was quantitatively detected by Urease-GLDH and creatinine by JAFFE
method in plasma serum using photometric method. Because of normal distribution of
parameters, the data were analysed by one-way analysis of variance and comparison test of two
populations at significance level of (p<0.05). Results: A decrease in kidney function after IR
was observed with an increase in Cr, BUN and MDA levels and a decrease in GPX and SOD (P
< 0.05). Melatonin consumption decreased BUN, Cr and MDA and increased SOD, GPX (P <
0.05) compared to the ischemic group. In the intense interval training group, BUN decreased
and GPX increased compared to the ischemic group (P<0.05). Performing intense interval
training along with melatonin supplementation decreased BUN and Cr levels and increased SOD
and GPX levels (P < 0.05). The histopathological results showed that intense interval training
along with melatonin consumption had the least damage to the kidney tissue. Conclusions: The
high-intensity interval training and melatonin supplementation are effective in protecting kidney
tissue against apoptotic damage and inflammation caused by renal ischemia.
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Extended abstract

Background

Acute kidney injury caused by ischemia-reperfusion is a common kidney disease in clinical practice, occurring in many
clinical cases, and its mortality is high mainly due to its complications. Ischemia compromises the continuous supply of
oxygen needed by tissues to survive and maintain their physiological function. This includes the creation of oxidative
stress or the reduction of antioxidant defense, which has a definite role in the development of ischemic kidney damage.
Molecular biological evidences suggest that apoptosis is the primary mechanism of cell death during renal ischemia-
reperfusion. In previous studies, exercise and melatonin have been mentioned as two anti-apoptotic and antioxidant
elements, therefore, this study aimed to investigate the effect of intense intermittent exercise and melatonin
supplementation on oxidative stress markers and the activity of antioxidant enzymes of kidney tissue in male rats with
Ischemic reperfusion injury.

Materials and Methods

Thirty male Wistar rats (weight: 270430 g) were randomly divided into 5 groups of six rats: 1) Healthy group: no exercise
protocol, no supplements and ischemia, 2) Ischemia group: In this group, ischemia reperfusion was performed on animals,
3) Ischemia group + intense intermittent exercise: In this group, reperfusion was performed on animals and they were
subjected to an intense intermittent exercise protocol, 4) Ischemia group + melatonin supplement: In this group,
reperfusion was performed on animals and the animals received melatonin supplement, 5) Ischemia group + intense
intermittent exercise + melatonin supplement: In this group, reperfusion was performed on animals and they were
subjected to intense intermittent exercise protocol, the animals received melatonin supplement, melatonin powder at the
rate of 10 mg/kg of rat body weight (2.5 mg for each rat) and intensive interval training protocol was implemented for 12
weeks (5 days per week). Oxidative indices of SOD, GPX, MDA were analyzed by spectrophotometric method and
comparison of absorbance with standard curve using Alcyon 300 automatic analyzer using Randox kit. Also, for BUN
and creatinine (Cr) indices, quantitative detection of urea using the GLDH urease method and creatinine using the JAFFE
method was performed in the plasma serum sample using photometric method with Pars test kit. Histopathological
findings of kidney tissue were analyzed according to the extent of histopathological damage. Microscopic studies were
used to analyze pathological changes. The evaluation of pathological changes was investigated using a semi-quantitative
scale and a double-blind approach. The groups were ranked according to the severity of kidney tissue damage according
to the method provided by Bhalodia.

Results

The result of analysis showed that the ratio of the SOD oxidant index in the test groups compared to the healthy group
has decreased by 0.71, in ischemia + exercise group by 0.64 times, in ischemia + exercise + supplement by 0.94 times,
and in the ischemia + supplement group by 1.08 times had increased. The difference between the ischemia + exercise
groups compared to the ischemia group had decreased by 0.89 times, and the exercise, ischemia + supplement, ischemia
+ exercise + supplement groups had increased by 1.50 and 1.31 times, respectively. The GPX index had also decreased
in the test groups compared to the healthy group, for instance in the ischemia group had decreased by 0.55, in ischemia +
exercise group had decreased by 0.73, in ischemia + exercise + supplement had decreased by 0.98 times, and the ischemia
+ supplement group had increased 1.1 times. While this difference in the ischemia group + exercise had increased 1.31
times, in ischemia + supplement 1.98 times and ischemia + exercise + supplement had increased 1.72 times compared to
the ischemia group. The highest increase was in the ischemia + supplement group, which are statistically significant. The
ratio of MDA index in the study groups compared to the healthy group had increased: ischemia group 1.44 times, ischemia
+ exercise 1.54 times, ischemia + supplement 1.24 times and ischemia + exercise + supplement 1.42 times increased, and
this difference in all groups were statistically significant. The amount of BUN in ischemia group, ischemia + exercise,
ischemia + exercise + supplement increased by 1.67, 1.1, 1.21 and 1.31, respectively. Also, the amount of BUN in the
ischemia + exercise, ischemia + supplement and ischemia + exercise + supplement groups decreased 0.65, 0.72, and 0.68
times respectively compared to the ischemia group, which is statistically significant in the three groups. The amount of
Cr in ischemia, ischemia + exercise, ischemia + supplement and ischemia + exercise + supplement groups had increased
by 2.21, 1.12, 1.63 and 1.19 times respectively compared to the healthy group. In the ischemia + exercise, ischemia +
supplement and ischemia + exercise + supplement groups, compared to the ischemia group, there was a decrease of 0.5,
0.73, and 0.54 times respectively, which is significant in all groups. The largest decrease was observed in the group
Ischemia + exercise. The results of the pathological evaluation showed that the ischemia, ischemia + intense intermittent

Copyright ©The authors Publisher: Azarbaijan Shahid Madani University




JAH ss P http://jahssp.azaruniv.ac.ir/

http://dx.doi.org/ 10.22049/jahssp.2024.29760.1659

Pour asghar et al, Journal of Applied Health Studies in Sport Physiology, 2025; 12(1): 155-167. 0157

exercise, ischemia + melatonin and ischemia + intense intermittent exercise + melatonin supplement groups had the most
severe, mild to moderate and least damage, respectively.

Discussion

A decrease in kidney function after IR was observed with a significant increase in Cr, BUN and MDA levels and a
significant decrease in GPX and SOD. A significant decrease in BUN and Cr levels was observed in all three groups, and
the largest decrease was in the intense interval training group. The use of melatonin has caused a significant decrease in
MDA level compared to the group of intense intermittent exercise with melatonin supplementation. Intense intermittent
training with melatonin consumption caused a significant increase in SOD and GPX levels, which is the highest increase
in the melatonin consumption group. The production of free oxygen radicals during the reperfusion period following
ischemia are prevented by free radical attracting and antioxidant activity of melatonin. Exercise and melatonin
supplementation reduce oxidative stress and provide adaptation to oxidative stress, and this is another confirmation of the
supportive role of exercise along with supplementation through increasing antioxidant defense in the body.

Article message

Our research proves that high-intensity interval training along with melatonin supplementation can be effective in
protecting kidney tissue against damage caused by renal ischemia, which means improving the antioxidant capabilities of
kidney tissue. Overall, our findings provide new insight into the benefits of intense interval training and melatonin
supplementation as a non-invasive and efficient intervention with minimal side effects in reducing renal complications in
patients and pave the way for further research for identifying the best combinations of exercise characteristics and
melatonin supplement for patients.
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