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Introduction:

Exercise is a fundamental component of a healthy lifestyle and has been demonstrated to have
numerous benefits for physical, mental, and emotional wellbeing. Regular exercise can improve
muscle strength and endurance, increase flexibility and balance, and decrease the risk of developing
chronic diseases such as heart disease, obesity, and type 2 diabetes. Additionally, exercise has been
shown to have positive effects on mood, stress, and anxiety levels, and can even improve cognitive
function. However, it is important to ensure that exercise is performed correctly and safely to prevent
injury and achieve optimal results. Consulting with a healthcare professional and incorporating a
variety of types of exercise into a regular routine can help individuals reap the many benefits of
physical activity(1-4).

Prolidase is an enzyme that plays a critical role in collagen metabolism by cleaving the
imidodipeptides proline-hydroxyproline and proline-hydroxyproline-glycine. Prolidase deficiency is a
rare autosomal recessive disorder characterized by a deficiency of prolidase activity, resulting in the
accumulation of imidodipeptides in the body and leading to a range of clinical symptoms. Symptoms
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of prolidase deficiency can include skin ulcers, mental retardation, recurrent infections, and
abnormalities in collagen metabolism(5-7).

Oxidative stress is a condition that arises when there is an imbalance between the production of
reactive oxygen species (ROS) and the body's ability to detoxify them. ROS, including superoxide,
hydrogen peroxide, and hydroxyl radicals, are generated during normal cellular metabolism and play
important roles in cellular signaling and defense against pathogens. However, excessive ROS
production or failure of the body's antioxidant systems to effectively neutralize ROS can cause damage
to lipids, proteins, and DNA, leading to a variety of diseases. These include cardiovascular disease,
cancer, neurodegenerative diseases, and inflammation. The sources of ROS generation include
endogenous metabolic processes, environmental pollutants, and lifestyle factors such as smoking and
alcohol consumption. Antioxidants, including vitamins C and E, beta-carotene, and glutathione, can
neutralize ROS and are important for reducing the risk of disease development(8-10).

The present study aimed to evaluate the effect of heavy exercise to the activity of prolidase and the
level of oxidative stress.

Material and methods:

» Sample collection and study design: Sixty blood samples were collected for the current study, divided into
two groups:

e The first group (G1) includes 30 samples that were collected from individuals who do not regularly
visit fitness centers or gyms.

e The second group (G2) includes 30 samples that were collected from individuals who regularly
work out at fitness centers or gyms.

The blood samples were collected from individuals with an age range of 20-35 years under
standardized conditions to ensure accurate and reliable results.

» Methods: The study includes determining the activity of prolidase and the levels of some biochemical
parameters, including glutathione-GSH, Malondialdehyde-MDA, Urea, and creatinine. Spectrophotometric
methods were employed to determine prolidase activity(11), GSH(12), and MDA(13), while the
measurement of urea was done using an enzymatic colorimetric methods kit provided by the Bio-Systems
company, and creatinine was measured using a kit provided by the Bio-Maghreb company.

» Statistical analysis: After collecting the data, statistical analysis was performed using SPSS software
(version 25.0 IBM Corp., Armonk, NY, USA). Descriptive statistics were utilized to show the mean and
standard deviation-SD for continuous variables. To determine significant differences between the two
groups under investigation, a comparison of continuous variables was carried out using the independent t-
test, at a probability level of P <0.05.

Results:

The result of the current study indicate that the Mean+SD of the first group were 22+1.9 years and
27.6+5.81years for the second group, table 1.The table also showed that the Mean+SD for body mass
index-BMI were 23.591+3.583 kg/m2 for G1 and 27.320£3.678 kg/m2 for G2.

Table 1:MeanzSD of age and body mass index for groups under investigation.

Mean * Standard deviation

Age(Year) | BMI(Kg/m2)

First group-G1 22+1.9 23.591+3.583

Second group-G2 | 27.6+5.81 | 27.320+£3.678
P< 0.05 0.05

Groups
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The results of the study indicate that the activity of prolidase significantly decreased (P<0.05) in sera
of G2 as compared with G1,Table 2.

Table 2: Mean£SD of prolidase activity in sera of groups under investigation

Groups Mean (IU/L) | Standard deviation
First group-G1 172.314 68.591
Second group-G2 40.019 25.519
P< 0.05

The level of glutathione not be effected in G2 as compared with G1, with significant (P<0.05)
increased for MDA level in sera of individuals in G2 as compared with G1.Table 3.

Table 3: Mean+SD of GSH and MDA in sera of groups under investigation

The level of urea and creatinine significantly elevated (P<0.05) in sera of G2 as compared with G1,

Table4.

Table 4: Mean+SD of Urea and creatinine in sera of groups under investigation

Groups Mean+SD
GSH(umol/L) | MDA (umol/L)
First group-G1 | 0.545+0.131 | 130.76+68.539
Second group-G2 | 0.632+0.247 | 74.159+54.639
P< NS* 0.05

NS*=Non-significant

Mean+SD

Groups

Urea(mg/dl)

Creatinine(mg/dl)

First group-G1

21.812+9.067

0.653+0.144

Second group-G2

92.509+51.498

0.822+0.247

P< 0.05 0.05

Discussion:

Regular physical activity is known to have positive effects on overall health and well-being. In recent
studies, serum biochemical changes have been widely investigated in gym-goers individuals. currently,
a study found that regular exercise had a significant impact on lipid metabolism, with a decrease in
total cholesterol and triglycerides, as well as an increase in high-density lipoprotein levels (14).
Additionally, studies have shown that regular exercise can improve insulin resistance and glucose
regulation, leading to a reduction in risk factors for type 2 diabetes mellitus (15). Another study found
that resistance training can improve muscle mass and strength, with an increase in testosterone levels
in both men and women (16). Overall, regular exercise and gym-going activity have been shown to
have significant positive effects on serum biochemical markers, which may lead to better overall
health outcomes in the long term.

The results of the current study indicate that the activity of prolidase significantly decreased in G2.
Prolidase is an enzyme that is responsible for the degradation of imidodipeptides containing proline or
hydroxyproline in extracellular matrix proteins like collagen. Studies have shown that the activity of
prolidase can decrease in the sera of athletes which may be due to the collagen breakdown during
intense physical activity, which the physical activity, high mechanical stress can lead to collagen
breakdown and hence decrease in the concentration of imido-dipeptides. Therefore, the substrate
availability for prolidase decreases, leading to a decrease in the activity of prolidase(17). In addition
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during exercise, reactive oxygen species (ROS) are produced, which can lead to oxidative stress. This
oxidative stress can decrease the activity of prolidase due to the inactivation of the enzyme by
ROS(18).

There are several possible reasons why the level of glutathione (GSH) in the sera of athletes is not
affected as compared to controls. One factor to consider is that exercise can have complex effects on
the body's oxidative stress and antioxidant systems, and GSH is just one component of this system.
Some studies have actually found that exercise can increase GSH levels in certain tissues, even if the
serum levels remain unaffected(19,20). The level of MDA in the serum of athletes may be elevated for
several reasons. Exercise can increase oxidative stress, especially during high-intensity and/or
prolonged exercise, due to an increase in the production of free radicals and a decrease in antioxidant
defenses. This increased oxidative stress can lead to an increase in lipid peroxidation and MDA
formation. Additionally, exercise can lead to changes in other physiological and biochemical processes
that may contribute to an increase in MDA levels. For example, exercise can cause an increase in
inflammation and/or a decrease in immune function, which can contribute to oxidative stress and lipid
peroxidation(21,22).

The level of urea and creatinine is significantly elevated in the sera of athletes due to increased protein
breakdown during exercise. When the body endures physical activity, it uses stored energy such as
glucose and glycogen to perform muscular work. However, as energy stores become depleted, the
body begins to break down protein from muscle tissue to produce energy. This process of protein
breakdown leads to increased levels of nitrogen in the body, which must be eliminated through urea
production in the liver and subsequent excretion through kidneys. Creatinine, on the other hand, is a
waste product generated from muscle metabolism and is filtered through the kidneys before excretion
in urine. When there is an increase in muscle breakdown, the levels of creatinine also increase,
indicating stronger muscle catabolism. Therefore, elevated serum levels of urea and creatinine in
athletes are often considered as indicators of strong muscle catabolism and an increased demand for
protein synthesis and regeneration. The references | previously mentioned support this evidence by
demonstrating the changes in hepatic amino acid metabolism, tracking the serum levels of creatinine
and urea in athletes and sedentary individuals, and discussing creatine and creatinine metabolism in
the body, respectively(23-25).

References:

1. Warburton, D. E. R, Nicol, C. W., & Bredin, S. S. D. (2006). Health benefits of physical activity: the
evidence. Canadian Medical Association Journal, 174(6), 801-8009.

2. Haskell, W. L., Lee, I. M., Pate, R. R., Powell, K. E., Blair, S. N., Franklin, B. A., ... & Bauman, A.
(2007). Physical activity and public health: updated recommendation for adults from the American College
of Sports Medicine and the American Heart Association. Medicine and Science in Sports and Exercise,
39(8), 1423-1434.

3. Carlson, S. A, Fulton, J. E., Pratt, M., Yang, Z., Adams, E. K., & Inoue, S. (2015). Inadequate physical
activity and health care expenditures in the United States. Progress in Cardiovascular Diseases, 57(4), 315-
323.

4. Kalb, R., Brown, T. R., Coote, S., Costello, K., Dalgas, U., Garmon, E., ... & Motl, R. W. (2020). Exercise
and lifestyle physical activity recommendations for people with multiple sclerosis throughout the disease
course. Multiple Sclerosis Journal, 26(12), 1459-14609.

5. Gii¢ Yetkin, D., Mayis Oz¢imen, A., Giimriik, F., & Tiirkoglu, Z. (2019). Prolidase deficiency: clinical,
genetic, and biochemical characteristics. Journal of Pediatric Endocrinology and Metabolism, 32(7), 735-
742,

1038" Published by “ CENTRAL ASIAN STUDIES" http://www.centralasianstudies.org

Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/



CAJMNS Volume: 04 Issue: 03 | May-Jun 2023 I

6. Noma, A, Agata, J., Kato, H., & Takenaka, T. (2018). Prolidase deficiency: A rare disease that has been an
enigma for 50 years. Journal of Dermatology, 45(1), el1-e2.

7. Quan, T., Xu, Y. P., Qin, Z., Robichaud, P., Betcher, S., Calderone, K., ... & Voorhees, J. J. (2004).
Elevated matrix metalloproteinases and collagen fragmentation in photodamaged human skin: impact of
altered extracellular matrix microenvironment on dermal metabolism. Journal of Investigative
Dermatology, 122(2), 434-443.

8. Sies, H. (2017). Oxidative stress: a concept in redox biology and medicine. Redox biology, 4, 180-183.

9. Valko, M., Rhodes, C. J., Moncol, J., lzakovic, M., & Mazur, M. (2006). Free radicals, metals and
antioxidants in oxidative stress-induced cancer. Chemico-biological interactions, 160(1), 1-40.

10. Phaniendra, A., Jestadi, D. B., & Periyasamy, L. (2015). Free radicals: properties, sources, targets, and
their implication in various diseases. Indian journal of clinical biochemistry, 30(1), 11-26.

11. Sen, V., Uluca, U., Ece, A., Kaplan, 1., Bozkurt, F., Aktar, F., ... & Tekin, R. (2014). Serum prolidase
activity and oxidant—antioxidant status in children with chronic hepatitis B virus infection. Italian Journal
of Pediatrics, 40, 1-8.

12. Sedlak;J. and Lindsay;R. H. (1968) Analytical biochemistry.; P: 192. ( Cited by Al-Zamyle2001).

13. El-Missiry. M.A ;Fayed . T ; El-sawy .M . R and El-sayed . a . a.Ameliorative effect of melatonin against
gamma-irradiation-induced oxidative stress and tissue in jury Ecotoxicology and Environmental safety.
2007 ;66:278-286.

14. Gonzalez-Gil EM, Santamaria-Vargas C, Garcia-Sanchez C, Rojo-Martinez G, Garcia-Fuentes E. The
effect of physical activity on lipid profile in sedentary women. Nutr Hosp. 2019;36(2):351-6.

15. Carnethon MR, Sternfeld B, Schreiner PJ, Jacobs DR Jr, Lewis CE, Liu K, Smith NL, Williams OD, Ding
J, Sidney S. Association of 20-year changes in cardiorespiratory fitness with incident type 2 diabetes: the
coronary artery risk development in young adults (CARDIA) fitness study. Diabetes Care.
2009;32(7):1284-8.

16. Kraemer WJ, Ratamess NA. Hormonal responses and adaptations to resistance exercise and training.
Sports Med. 2005;35(4):339-61.

17. Kirschbaum, B. J., & Schoolfield, J. D. (1985). Enzymatic markers of muscle damage. Medicine and
Science in Sports and Exercise, 17(2), 205-2009.

18. Fatouros, I. G., Jamurtas, A. Z., Villiotou, V., Pouliopoulou, S., Fotinakis, P., Taxildaris, K., ... &
Koutedakis, Y. (2004). Oxidative stress responses in older men during endurance training and detraining.
Medicine and Science in Sports and Exercise, 36(12), 2065-2072.

19. Sjodin, B., Westing, Y. H., Apple, F. S., & Astrand, P. O. (1990). Biochemical mechanisms for oxygen
free radical formation during exercise. In Exercise and Sport Sciences Reviews (Vol. 18, pp. 155-194).
Lippincott Williams & Wilkins

20. Sastre, J., Asensi, M. I. G. U. E. L., Gasco, E. S. P. E. R. A. N. Z. A., Pallardo, F. V., Ferrero, J. A,,
Furukawa, T., & Vina, J. (1992). Exhaustive physical exercise causes oxidation of glutathione status in
blood: prevention by antioxidant administration. American Journal of Physiology-Regulatory, Integrative
and Comparative Physiology, 263(5), R992-R995.

21. Dimitriadis G, Kaur G, Bechlioulis A, Economopoulos D, Rizos E, Patelis N, et al. Malondialdehyde,
interleukin-6, and vascular endothelial growth factor levels in subclavian steal syndrome patients
undergoing exercise. Vasc Endovascular Surg. 2014;48(6):461-6.

22. Antonio, J., & Kalman, D. (2008). The effects of high-dose vitamin C intake on muscle damage, lipid
peroxidation, and antioxidative capacity in young male volunteers. Journal of the International Society of
Sports Nutrition, 5, 10.

1039" Published by “ CENTRAL ASIAN STUDIES" http://www.centralasianstudies.org

Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/



CAJMNS Volume: 04 Issue: 03 | May-Jun 2023 I

23. Poortmans, J. R., & Francaux, M. (2000). Adverse effects of creatine supplementation: fact or fiction?
Sports Medicine, 30(3), 155-170.

24. Poortmans, J. R., & Francaux, M. (2000). Adverse effects of creatine supplementation: fact or fiction?
Sports Medicine, 30(3), 155-170.

25. Gleeson, M. (2007). Immune function in sport and exercise. Journal of Applied Physiology,
103(2), 693-699.

1040" Published by “ CENTRAL ASIAN STUDIES" http://www.centralasianstudies.org

Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/



