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In immune cells, usually MPO as part of peroxidases is 

found. In addition, MPO is also found in other cells [1-3]. MPO 

is deposited in cytoplasmic membrane-bound azurophilic 

granules, and during stimulation, these granules are 

produced to the extracellular space by degranulation or 

exocytosis. Oxidative stress (OS) also instigated the 

release of MPO [4-6]. MPO is considered a vital part of the 

immune system of the body and thus primarily produced or 

released by neutrophils which help the body defend against 

invading pathogens. [7]. Red blood cells (RBCs) contain 

hemoglobin which carries oxygen from one part to another 

part of the body and thus the average life span of the body is 

three (03) months [8-10]. RBCs Similarly, bilirubin takes 
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place during the catabolic pathway that breaks down heme 

in vertebrates [8]. Bilirubin is transported by the 

circulatory system to the liver and likewise, it is removed 

from the blood and passed out from the body in pee. 

Excessive levels of Bilirubin in the body may cause different 

medical issues [10-12]. MPO is a leukocyte-derived enzyme 

that helps to manage the formation of different reactive 

oxygen species (ROS). Maximum production of ROS may 

lead to oxidative stress which may cause different health 

complications. Increased production of ROS may cause an 

imbalance between ROS and antioxidants which causes 

oxidative stress (OS). Exercise with moderated intensity 

may strengthen the immune system as well antioxidant 

Bilirubin and Myeloperoxidase (MPO) are both biochemical parameters that play a vital role in 

maintaining various physiological activities of the human body. Objective: To scrutinize the 
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N=10) and an experimental group (EG, N=10). Five (05) ml blood samples were collected from 

each subject, and thus a different identi�cation code was given to each blood sample. Bilirubin 

and MPO test were conducted in the home care laboratory. A self-made moderate-intensity 
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administered through a statistical package for social sciences (SPSS, version-26.0), and thus 

mean, standard deviation, and T-score were used as statistical tools for analysis. Results: 

Results revealed that there is a signi�cant difference in pre and post-test of EG in terms of MPO 

(0.049 < 0.05), Likewise in terms of Bilirubin of CG, there is a signi�cant difference in pre and 

post-test results (.546> 0.05). Conclusions: Similarly, based on analysis, the researcher 

concluded that moderate Intensity Exercise caused a signi�cant alteration in serum bilirubin 

and MPO among Novice student-athletes.
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M E T H O D S

system which helps in avoiding oxidative stress and 

maintaining a blood redox state. As a result of all the above 

critical analyses of previous studies, it is clear that exercise 

has a signi�cant impact on antioxidants such as Bilirubin 

and MPO. 

Is there any effect of moderate intensity on Bilirubin and 

MPO? To discover this fact, the researcher intends to 

conduct a study titled Alteration of Serum Bilirubin and 

MPO Concentration Associated Moderate Intensity 

Exercise among Novice Students Athletes.

As the study was associated with the alteration of MPO 

concentration with Moderate-intensity exercise among 

novice student-athletes therefore an experimental 

research approach was used with quantitative research 

methods. The study participants comprised twenty (20) 

newly admitted athletes of Punjab University. Based on 

Cohen's suggestion, the sample size was measured by 

using the statistical test G* Power, providing the size effect 

of the sample size. i.e. small, median, and large, and thus 

participants of the study were randomly placed into two 

groups i.e. control group (CG, N=10) and an experimental 

group (EG, N=10). In addition, the criteria for selecting the 

subjects were; subjects aged not under 18 and more than 25 

years, subjects using no meditations as well as nutritional 

supplementations, subjects who voluntarily participated in 

the study, and subjects having no chronic health problems. 

Written informed consent was taken from all topics, and 

thus ethical approval was taken from the Department of 

Sports Sciences & Physical Education, University of the 

Punjab, Lahore, Pakistan (Ref. SPSS/28/10 2023). Five (05) 

ml blood samples were collected from each subject, and 

thus a different identi�cation code was given to each blood 

sample. Bilirubin and (MPO) tests were conducted in the 

home care laboratory. A self-made moderate-intensity 

exercise intervention of eight (08) weeks was applied to EG. 

Application of exercise on the EG was started from 1st Nov 

to 29 December 2023 which was personally monitored by 

the researcher. Pre and post-test data were processed 

through a statistical package for social sciences (SPSS, 

version-26), and thus appropriate statistical tools i.e. 

mean, standard deviation, and t-test were used for 

analysis.

R E S U L T S

Table 1 expressed Anthropometric measurements as a 

whole in Age, Weight, Height, and BMI of both CG and EG. 

The M and SD in terms of age was 20.22 ± 1.44. The M and SD 

in terms of height was 174.44 ± 6.76, the M and SD in terms of 

weight (pre) was 68.33 ± 9.01, M and SD in terms of weight 

(post) was 62.51 ± 8.28.

Table 1: Anthropometric measurements as a whole in Age, 

Weight, Height and BMI of both CG and EG

p value=.005

N=10

Table 3 indicates the pre and post-test results of CG and EG 

in terms of MPO. A statistically signi�cant difference was 

found in the pre and post-test of EG in terms of MPO (0.000< 

0.05) On the other hand, no statistical difference was found 

in the pre and post-test of CG in terms of MPO (.546 > 0.05).

Testing Variables N Min Max +Mean  SD

Age (years)

H (cm)

W (kg) pre

W (kg) post

10 18.00 23.00 20.2222 + 1.44425

10 53.00 90.00 62.5111 + 8.28367

10 56.00 92.00 68.3333 + 9.01010

10 160.00 184.00 174.4444 + 6.76406

Total Number 20

A= Age 

W= Weigh

SD=Standard Deviation

M=Mean 

Table 2 indicates the pre and post-test results of CG and EG 

in terms of Serum Bilirubin.  The result revealed that there 

is a signi�cant difference in pre and post-test of EG in 

terms of MPO (0.049 < 0.05), Likewise in terms of Bilirubin of 

CG, there is a signi�cant difference in pre and post-test 

results (.546> 0.05)
Table 2: Mean difference between CG and EG in term of Bilirubin 

before and after exercise

Measurements
M ± SD

.560 ± .112

M ± SD

.626 ± .096 -2.092 .049

Pretest Bilirubin Posttest Bilirubin
T Sig

EG

.546 ± .112 .533 ± .111 .619 .546CG

p value=.005

N=10

Table 3: Illustrate the differences between Pre and Post of CG and 

EG in term of MPO before and after exercise

Measurements
M ± SD

.526 ± 1.03

M ± SD

.880 ± .236 -5.734 .000

Pretest Bilirubin Posttest Bilirubin
T Sig

EG 10

.546 ± .112 .533 ± .111 .619 .546CG 10
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T h i s  s t u d y  a i m e d  to  a ss e ss  B i l i r u b i n  a n d  M P O 

Concentration Associated Moderate Intensity Exercise 

among Novice Students Athletes. The study participants 

comprised twenty (20) newly admitted athletes of Punjab 

University. Thus, it was categorized and randomly placed in 

a control group (CG) and an experimental group (EG). A self-

made exercise protocol of eight (08) weeks was applied to 

EG. This study concluded that moderate-intensity exercise 

signi�cantly affects serum bilirubin and MPO levels among 

the subjects. The current study shows the pre and post-

test results of CG and EG in terms of Serum Bilirubin. 

D I S C U S S I O N

Jamil M et al.,
DOI: https://doi.org/10.54393/pjhs.v5i03.1273

Alteration of Serum Bilirubin and Myeloperoxidase Concentration



PJHS VOL. 5 Issue. 3 March 2024 Copyright © 2024. PJHS, Published by Crosslinks International Publishers
109

Khan AA, Rahmani AH, Aldebasi YH, Aly SM. 

B i o c h e m i c a l  a n d  p a t h o l o g i c a l  s t u d i e s  o n 

peroxidases–An updated review. Global Journal of 

Health Science. 2014 Sep; 6(5): 87. doi: 10.5539/�hs.v 

6n5p87.

Liu WQ, Zhang YZ, Wu Y, Zhang JJ, Li TB, Jiang T et al. 

Myeloperoxidase-derived hypochlorous acid 

p r o m o t e s  o x- L D L - i n d u c e d  s e n e s c e n c e  o f 

endothelial cells through a mechanism involving β-

catenin signaling in hyperlipidemia. Biochemical and 

Biophysical Research Communications. 2015 Nov; 

467(4): 859-65. doi: 10.1016/j.bbrc.2015.10.053.

Nicholls SJ and Hazen SL. Myeloperoxidase and 

c a r d i ov a s c u l a r  d i s e a s e.  A r t e r i o s c l e r o s i s , 

Thrombosis, and Vascular Biology. 2005 Jun; 25(6): 11 

02-11. doi: 10.1161/01.ATV.0000163262.83456.6d.

Chen Y, Hashiguchi N, Yip L, Junger WG. Hypertonic 

saline enhances neutrophil elastase release through 

activation of P2 and A3 receptors. American Journal 

of Physiology-Cell Physiology. 2006 Apr; 290(4): C105 

1-9. doi: 10.1152/ajpcell.00216.2005.

González-Chávez SA, Arévalo-Gallegos S, Rascón-

Cruz Q. Lactoferrin: structure, function and 

applications. International Journal of Antimicrobial 

Agents. 2009 Apr; 33(4): 301-e1. doi: 10.1016/j.�antimi 

cag.2008.07.020.

Legrand D, Pierce A, Elass E, Carpentier M, Mariller C, 

Mazurier J. Lactoferrin structure and functions. 

Bioactive components of milk. 2008 Jan 1:163-94. doi 

: 10.1007/978-0-387-74087-4_6.

Nicholls SJ and Hazen SL. Myeloperoxidase, modi�ed 

lipoproteins, and atherogenesis. Journal of Lipid 

Research. 2009 Apr; 50: S346-51. doi: 10.1194/jlr.R80 

0086-JLR200.

Salariya EM and Robertson CM. The development of a 

neonatal stool colour comparator. Midwifery. 1993 

Mar; 9(1): 35-40. doi: 10.1016/0266-6138(93)90040-Y.

Riess JG. Oxygen carriers (“blood substitutes”) raison 

d'être, chemistry, and some physiology blut ist ein 

ganz besondrer saft. Chemical Reviews. 2001 Sep; 

101(9): 2797-920. doi: 10.1021/cr970143c.

Khan A, Khan A, Butt MZ, Khan S, Khan S, Selamoglu Z 

et al. Analysis of Blood Serum Bilirubin Concentration 

among Moderate Intensity Exercise Performers; A 

R a n d o m i z e d  C o n t r o l  T r a i l s .  J o u r n a l  o f 

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

Results revealed that there is a signi�cant difference in pre 

and post-test of EG in terms of MPO (0.049 < 0.05), Likewise 

in terms of Bilirubin of CG, there is a signi�cant difference 

in pre and post-test results (.546 > 0.05). In line with these 

emerging �ndings, the study conducted expressed that 

moderate-intensity exercise signi�cantly increases the 

level of serum Bilirubin level among subjects [10]. The same 

results were also drawn by that exercise with different 

volumes and intensity particularly high-intensity exercise 

(HIT) increases the Bilirubin level among adults [13, 14]. 

Likewise, the study conducted by Witek et al., found that 

according to the normal range, athletes participating in 

aggressive sports can achieve higher levels of total blood 

level [15]. The result of the current study shows that there is 

a signi�cant difference in the pre and post-test of EG in 

terms of MPO (0.000 < 0.05) On the other hand, no statistical 

difference was found in the pre and post-test of CG in terms 

of MPO (.546 > 0.05). Likewise, Belcastro et al., shows that 

MPO activity is raised in most rat tissues and not solely in 

skeletal muscle [16]. Such an emerging concept was 

supported that aerobic exercise helps in managing or 

controlling different health complications such as high 

blood pressure, heart problems, and so on [17-20]. 

Intensive aerobic training with vitamin C may have 

healthier e�cacy. The same result was drawn that exercise 

modalities have a signi�cant impact on MPO among the 

subjects of EG as compared to CG [21, 22]. 

Based on data analysis and �ndings, the researcher 

concluded that moderate-intensity exercise caused a 

signi�cant alteration in serum bilirubin and MPO. 

Considering this conclusion, the researcher recommended 

that regular exercise, particularly moderate-intensity 

exercise, may be performed due to its close linkage with 

serum bilirubin MPO.  
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