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Abstract 
Background: Physical activity as an Independent factor Causes change 
sinserumlipidsprofileinadultsandmayprotecttheblood tubes from the heart from the creation and 
construction, of plaque rich in triglycerideand cholesterol. 
Objective: The study aimed to evaluate serum cholesterol profile among healthy  Sudanese 
individuals under regular exercises at Khartoum state. 
Materials and Methods: Analytical case-control study was done in Khartoum state, during the 
period from March to July 2020.A hundred subjects enrolled in the study, 50 healthy males have 
regular physical exercise as case group and other 50 healthy male volunteers haven'tphysical 
exercise as a control grouptheir  age ranged between 18 to 45 years with mean 40 years.The 
cholesterol profiles were estimated by enzymatic methods using spectrophotometers. The data 
were analyzed using the SPSS version (25). 
Results: The age ranged between 18 and 26 years for the case and control group. The common 
length time of exercise was less than one year. The serum total cholesterol and LDL-C were 
significantly lowered in the case than a control group, while the serum HDL-C was significantly 
higher in the case than the control group. 
Conclusion:  Regular Exercises had lower serum cholesterol and higher serum HDL-C is 
important to prevent harm from being overweight and disease of the heart and blood vessels. 
Keywords: regular exercises, serum cholesterol, Obesity, Sudanese.  
 

Introduction 
Regular exercise causes desirable 
improvements in plasma lipid levels, 
according to observational and experimental 
studies (Halverstadtet al., 2007), In addition 
to causing beneficial effects on total 
cholesterol and its low-density and very-
low-density fractions (LDL and VLDL, 
respectively), a rise in HDL and a decrease 
in TG showed to cause beneficial effects on 
total cholesterol and its low-density and 
very-low-density fractions (Kraus et al., 

2002, de Munteret al.,2011). The impact of 
physical activity on HDL and cholesterol 
levels does not appear to be affected by 
changes in weight or diet (Romero et al., 
2013 ). Physical activity is thought to 
increase lipase lipoprotein and lecithin 
cholesterol acyltransferase activity while 
decreasing hepatic lipase and cholesterol 
esterified transfer protein activity, both of 
which are components of reverse cholesterol 
transport (Lehmann et al., 2001). 
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Despite the well-known benefits of exercise, 
there are disagreements about which aspect 
of exercise is more important for improving 
lipid profile, intensity of exercise (Braun 
and  Rosenson, 2015), frequency (King et 
al., 1995, Kodama et al., 2007)length of 
time (O’Donovan et al., 2005 )or a 
combination of intensity and frequency 
(Braun and  Rosenson, 2015). The purpose 
of the study was to evaluate the serum 
cholesterol profile among healthy Sudanese 
under regular exercise. 
Materials and Methods  
Study population: Analytical cross-
sectional study was done in Khartoum city, 
during the period from March to July 2020. 
A hundred subjects were enrolled in the 
study, 50 healthy males have regular 
physical exercise as case group and other 50 
healthy male volunteers havent physical 
exercise as a control group, the age ranged 
between 18 to 45 years with their mean 40 
years. 
Inclusion and exclusion criteria: Sudanese 
health volunteers with regular physical 
exercise, healthy people who do regular 
physical exercise. Subjects suffering from 
any diseases that influence lipid levels such 
as Diabetes mellitus, obesity, 
hypothyroidism, hypertension, smoking, and 
drinking alcohol were excluded. 
Sampling and data collection: The sample 
was collected randomly from Khartoum 
state. The collection included 50 volunteers 
and 50 under regular exercise, the data were 
collected using a questionnaire.The 
cholesterol profiles were estimated by 
enzymatic methods using 
spectrophotometers.  
Ethical consideration: Permission to carry 
out this research was obtained from the 

department of clinical chemistry, 
International University of Africa.  
Data analysis: The statistical analysis was 
performed with the computer program 
known as the statistical package for social 
science (SPSS) version (25). T.test was used 
to compare between means. Also for 
correlation, the Persons correlation test was 
used.  
Results 
The age groups were matched in case and 
control. The common age of the case and 
control ranged between 18 to 26 years, in 
case 33(66 %) versus in control 24(48 %). 
The age ranged between 27 to 35 years, in 
case 16(32 %) versus in control 18(36 %).  
The age ranged between 36 to 45 years, in 
case 1(2 %), versus in control 8(16%), were 
presented in table 1. The duration of 
exercise in the case group followed, less 
than 1yeas 28(56.0 %), 1 to 5years 10(20.0 
%), 6 to 10years 2 (4.0 %), and more than 
10years 10(20%), were presented in table 2. 
The (mean±SD) of serum cholesterol, LDL-
C and HDL-C in the case of the group 
respectively were (167.34 ± 46.81mg/dl, 
98.58 ± 48.30mgdl, 45.52 ± 7.75mgdl). 
While the (mean±SD) of serum cholesterol, 
LDL-C, and HDL-C in the control group 
respectively were (146.45 ± 35.19mgdl, 
74.68 ± 29.32mg/dl, 60.54 ± 18.85mgdl). 
The serum total cholesterol and LDL-C were 
significantly lowered respectively in the 
case then the control group with a p-value 
(0.029, 0.006), while the serum HDL-C was 
significantly higher in the case than the 
control group with a p-value (0.000), were 
presented in table 3.  Their no association 
between serum cholesterol profile and 
duration of exercise in the case group was 
presented in table 4. 
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Table (1):The age groups from the study population  
Age Case Control 

Frequency Percent Frequency Percent 
18 - 26 year 33 66 % 24 48 % 
27 - 35 years 16 32 % 18 36 % 
36 - 45 years 1 2 % 8 16 % 
Total 50 100% 50 100% 
Table (2):The duration of exercise in case group (regular exercise) 
Duration Frequency Percent 
1years 28 56.0 % 
1 - 5years 10 20.0 % 
6 - 10years 2 4.0 % 
more than 10years 10 20.0 % 
Total 50 100.0 % 
Table (3):The (mean±SD) of cholesterol profile among the study population  

P-value 
 

Case 
N=50 

Control 
n=50 

Parameters mg/dl 
(mean ± SD) 

0.029 146.45 ± 35.19 167.34 ± 46.81 Total 
cholesterol(mg/dl) 

0.006 74.68 ± 29.32 98.58 ± 48.30 LDL-C(mg/dl) 
0.000 60.54 ± 18.85 45.52 ± 7.75 HDL-C(mg/dl) 

Table (4):  Correlations between duration of regular exercise and cholesterol parameters. 
Lipids parameter  Cholesterol mg/dl LDL mg/dl HDL mg/dl 
 
Duration 

Pearson Correlation  r= 0.087 r= -0.042 r= 0.080 
Significant P= 0.548 P = 0.772 P = 0.581 
N 50 50 50 

Discussion  
The serum total cholesterol and LDL-C were 
significantly much lowerin subjects with 
physical activity than without physical 
activity, while the serum HDL-C was 
significantly higher in people with regular 
exercise compared without regular exercise.  
Our findings corroborate those found in 
HDL studies, In research on physical fitness, 
an increase in HDL levels is more common 
than a decrease in total cholesterol or LDL 
levels (Durstine etal., 2002). Unlike research 
that found that the amount of exercise, rather 
than the strength of the exercise, determined 
a greater difference in plasma lipoprotein 
concentrations, this study found that the 
amount of exercise, rather than the intensity 
of the exercise, determined a greater 

difference in plasma lipoprotein 
concentrations (Wood et al., 1983, Kokkinos 
et al., 1995, Kodama et al., 2007). Cross-
sectional research of 12,688 participants 
from the Brazilian Longitudinal Study of 
Adult Health was close to ours (Silva et al., 
2016).Although the mechanism of exercise-
induced lipid changes is unclear, exercise 
itself may increase blood lipid consumption 
hence decreasing lipids levels (Earnest et al., 
2013). The liver X receptor (LXR) is a 
nuclear receptor transcription factor that 
plays an important role in cholesterol 
metabolism in the liver Low-intensity 
exercise resulted in a substantial increase in 
LXR expression in humans, according to a 
report. 
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(Butcher et al., 2008 ).  Similar parameters 
study showed that LXRα expression was 
significantly elevated 2.8 fold in exercised rats 
than the control group (Kazeminasab et al., 
2017),LXR has been shown to play a role in 
controlling ABCA1 expression. As a result, 
exercise can boost the reverse cholesterol 
transport process by inducing higher LXR and 
ABCA1, resulting in higher plasma HDL-C 
levels. According to George et al., 2005, the 
mean total cholesterol level in the case group 
is substantially lower than in the control 
group. (Montoye et al., 1959, George et al., 
2005),According to George and Kristi who 
find a decrease in blood total cholesterol and a 
slightly lower mean LDL level in the case 
group relative to the control group (Harley et 
al., 1980), According to G. Harley Hartung 
and  William G. Squires, the mean HDL level 
in the case group is substantially higher than 
in the control group (Harley et al., 1980),there 
is no connection between lipid profile and 
exercise length, as shown by the correlation 
between lipid profile and exercise duration. 
The study findings indicate that health 
education, exercise, and diet management are 
essential factors in reducing body weight in 
obese subjects. 
Conclusion:  Regular Exercises had lower 
serum cholesterol and higher serum HDL-
Cand also had acted to prevent harm 
frombeing very overweight and disease of the 
heart and blood vessels. 
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