International Journal of Environmental Sciences
ISSN: 2229-7359

Vol. 11 No. 6, 2025
https://theaspd.com/index.php

The Role and Relationship of Betatrophin with Exercise Among
Obese Patients in Gym Centers in Mosul City
Israa A.Abdullah' ,Nawal Th. Younis®

2 Department of Chemistry, College of Education for women , University of Mosul, Mosul, Iraq
* Corresponding author's email: dr.nawal.thanoon@uomosul.edu.iq

ABSTRACT

Obesity is characterized by an increase in body fat and adipose tissue and is a cause of metabolic syndrome. therefore, the
study contributed to studying the effect of exercise on the hormone betatrophin and its relationship to biochemical
parameters related to obesity, the results showed that there was a significant increase in the level of betatrophin, which was
(586.2+112.6pg/ml) compared to healthy individuals, which was (253.6+37.2pg/ml)pre- exercise, while its level was
(436.3+95.5pg/ml) compared to the control group, which was (200.8+23.5pg/ml)post-exercise. also, a significant increase
in the level of betatrophin was observed in females more than males, and its level increased with increasing age and BMI
, While the level of betatrophin decreased with increasing duration of exercise,the results showed that pre-exercise there was
a significant increase in insulin resistance, glucose, HbAlc , urea, creatinine, cholesterol, triglycerides, LDL-C, VLDL,
atherogenic index, peroxidase enzyme, and a decrease in their levels post exercise. while there was a significant decrease in
insulin, HDL-C, ARE enzymes, catalase, uric acid pre-exercise and an increase in their levels post-exercise,the research
aimed to study the effect of exercise and its duration on the level of betatrophin and some clinical parameters related to
obesity, and to study the relationship of betatrophin to antibiotics and oxidative stress..
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INTRODUCTION

Obesity is an excessive of fat in adipose tissueand causes many diseases such as stroke, cardiovascular disease,
metabolic disease and cancer[1]. Obesity and overweight are among the most common health problems in the
world[2] The exercise is as one of the important means of treating obesity,. the incidence of obesity and overweight
has increased during the past forty-five years, leading to 50% of adults being obese[3]. The physical activity is a
beneficial health indicator for memory, sleep, anxiety, brain health, and cognition in obese women.[4] It is important
to state that betatrophin is a hormone consisting of 198 amino acids. It plays a significant role in regulating fat and
glucose metabolism. It is called angiopoietin-like protein ANGPTLS. It is produced in the adipose and liver tissue,
it has a role in the proliferation of pancreatic beta cells in different stages of insulin resistance. [5,6] betatrophin is
regulated by nutrition and inhibits the activity of lipoprotein lipase(LPL)[7]. The studies also indicate strong
association between atherosclerotic lipoproteins and beta-trophin levels in type 2 diabetes patients.[8] It plays an
outstanding part in regulating the metabolism of fats inside and outside cells and in inflammatory
pathways, ANGPTLS regulates plasma triglycerides through its interaction with ANGPTL3. It increases with high
blood triglycerides. Exercise training is considered as a regulator and treatment for insulin resistance and diabetes
caused by obesity. [9]

SUBJECTS AND METHODS
Sample collection
The samples have been collected from obese patients from gym centers in the city of Mosul by used (BMI) (kg/m2),
which is the internationally recognized body measurements to distinguish between normal weight, overweight, and
obese patients. a control group has been taken from those with normal weight and a group of overweight and obese
as patients. the study includes collecting (60) blood samples from normal individuals whose ages ranged between
(35-46<) and(25males,35 females),also collection (75) samples from patients(32males, 43females) with the same ages
as healthy people for the period from 15/10/2024 to 15/12/2024, the Samples were collected from obese patients
at the gym, and then after a month, samples were collected from them again.
Preparation of Serum
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(5) ml of blood is drawn from both patients and healthy individuals after sterilizing the area with alcohol. Then, the
samples have been placed in gel tubes and left for 10 min.at 37°C in a water bath they have also been placed for
10min. at a speed of 3000 xg in a centrifuge. Serum was separated from the samples. and then used to measure
some biochemical parameters in it, postmonth of exercise, blood is drawn from the obese patients and the same
biochemical parameters are measured .

Procedure

Human betatrophin is estimated by using Biotech Kit-China, based on the Sandwich ELISA principle, the anti-
hormone antibodies present in the plate wells compete with the anti-biotin antibodies linked to the enzyme
Horseradish peroxidase (HRP) for the binding sites on the betatrophin antigens present in the added blood serum.
[10] Insulin hormone is measured by using a kit -German by using the Cobas e411 device, based on the test principle
that depends upon measuring the optical spectrum absorbed by the molecules of the substances to be measured in
the blood.[11] Insulin resistance has been calculated from insulin conc.and fasting glucose by using the
equation[12,13]

HOMACIR = [Fasting glucose (mg/dL) x Insulin (uU/ml)] /405

Glucose is estimated by using RANDOX kit-USA based on the enzymatic method [14}while estimating glycated
hemoglobin by using the (On Call Alc ) kit-USA, based on the boronate affinity measurement principle, to
determine the percentage of glycated hemoglobin, using the ( On Call Alc) device.[15], Using BioSystems-kit-
Spanish, urea is determined and based on the enzymatic method in which urea is decomposed by the enzyme urease
into ammonium and carbon dioxide.[16] depending on the colorimetric method of Jaffa, creatinine is determined
using BIOLABO-Kit- by reacting creatinine with picric acid in a basic medium then measuring the absorbance at
wavelength 490[17]

As for the Cholesterol, it is determined by using BIOLABO kit-French by the colorimetric method using the enzymes
cholesterol esterase, cholesterol oxidase, and peroxidase to form a pink quinoneimin complex.[18] Triglycerides have
also been estimated using BIOLABO kit-French based on the colorimetric method in which lipase, glycerokinase,
and peroxidase enzymes work to form a pink solution of the quinoneamine compound.[19] (HDL-C) is measured
by using BIOLABO kit - French by using an enzymatic method this method precipitated (VLDL, LDL), and
chylomicrons by adding magnesium chloride and phosphotungstic acid then the HDL remained alone in the filtrate
after centrifugation ,HDL-C is then measured by using the cholesterol detection method[20] LDL-C is also measured
by using the following equation[21]

LDL conc. (mg/dl)=Conc. Of Cholesterol-HDL- VLDL

While VLDL-C has been measured by using the equation[22]

VLDL conc. (mg/dl)=TG/5

The Atherogenic Index(Al) is estimated by the equation[23]

Al=log (TG/HDL-C)

The spectrophotometric is also used to estimate the catalase enzyme, which depends on the decomposition of
hydrogen peroxide by the catalase enzyme and stopping the reaction by using ammonium molybdate to form a yellow
product.[24] while the activity of the peroxidase enzyme is estimated based on Peroxidase oxidation of hydrogen
peroxide .[25] the activity of aryl esterase enzyme has also been estimated based on the analysis of phenyl acetate into
phenol and acetic acid.[26] Uric acid is estimated based on the enzymatic method in which the enzyme uricase
oxidizes uric acid[27].

Statistical analysis

The results have been analyzed by using SPSS 25 to find the standard deviation and mean using analysis of variance.
The t-test is used to compare two variables at a probability level of (0.05, 0.01, 0.001) ,and the Duncan's multiple
range test is used to compare more than two variables and determine differences between groups, find the linear
correlation coefficient between betatrophin and the measured clinical parameters to find the r-value.[28]
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RESULTS AND DISCUSSION
Study of the effect of betatrophin pre and post month of exercise in the blood serum of obese patients compared
with the control group:

Figure 1.shows a significant decrease in the conc. rate of betatrophin in obese patients pre and post month of
performing exercise, where it is (586.2 + 122.6 pg/ml) and (436.3 + 95.5pg/ml), compared to the control group,
where it was (253.6 + 37.2 pg/ml) and (200.8+23.5pg/1) respectively because it is possible to

stimulate an increase in triglycerides in the level of betatrophin in obese people, while exercise reduces its level
in the blood serum and improves the biological clock and heart activity as a result of betatrophin’s association with
the basic function of regulating triglycerides and cholesterol in the blood by inhibiting lipoprotein lipase enzyme(

LPL).[29,30]
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436.3
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** significant difference at p<0.01
Figure (1) : betatrophin level pre - post month of exercise in obese patients in comparison with the control

A study of the effect of exercise training duration on the concentration of betatrophin in the blood serum of
obese patients compared to the control group:

Moreover, the results in figure 2.shows a significant decrease in betatrophin concentration with increasing exercise
training duration this is consistent with [31] about exercise being used as an important therapeutic method in an
intensity, frequency and duration for those suffering from diseases such as obesity metabolic syndrome and diabetes
, and it has positive effects in reducing fatty tissue.
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Figure (2) : Study the effect of exercise duration on betatrophin level in obese patients pre-post month of exercise
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The effect of age and gender on betatrophin levels in obese patients compared to the control group:

Table 1. shows that the level of betatrophin increases with age, which is consistent with [32] that betatrophin is
positively correlation with increasing age, while the level of betatrophin in females proves higher than in males, the
reason is due to the increase in estrogen in females, which is responsible for the difference in lipoprotein metabolism,
such as increase in HDL-C and the decrease in LDL-C ,lipoprotein (a), also increases in the activity of the lipoprotein
lipase enzyme LPL.[33]

Table (1) : The effect of age and gender on betatrophin levels in obese patients pre - post month of exercise compared

with control group

Age (year) Pre-month of exercise Post-month of exercise
Control Patients Control Patients
3545 233.1 +50.5 560.6 + 113** 192.2 + 14.8 436.2 +97.7**
>46 269 + 18.1 597 + 117.2** 212.2+31.5 436.5 + 105.4**
Betatrophin level pg/ml
Gender Pre-month of exercise Post-month of exercise
Control Patients Control Patients
Male 246.6 +49.3 557.3 + 94.9** 189.4 + 16.9 414.4 + 103.9**
Female 262.9 + 16.4 611+ 127.6™* 209.3 +26.3 455.1 +91.6**

** significant difference between obese patients pre — post month of exercise in comparison with control at p<0.01
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Study of the effect of body mass index(BMI) on the concentration of betatrophin in the blood serum of obese
patients compared to the control group:

Our results in the Tabe 2. shows that there is a significant decrease in betatrophin post- month of exercise training
in obese people in comparison with healthy people, and the decrease increases with increasing (BMI) this is
consistent with [34], that the level of betatrophin in the serum shows a close correlation with the body mass index
BMI and the body span rate WHR, which are indicators of the risk of obesity, exercise can reduce the level of
betatrophin and convert triglycerides into energy, [35]

Table (2) : The effect of body mass index on betatrophin levels in obese patients pre - post month of exercise
compared with control group

Betatrophin level pg/ml
BMI kg/m2 Pre-month of exercise Post-month of exercise

Control Patients Control Patients
Over weight 25-29.9 253.6 +39.4 465 + 149.8** 200.8 + 23.5 3709 + 50.1**
Obese >30 253.6 + 39.4 628.5 + 125** 200.8 + 23.5 541 +27.7**

** significant difference at p<0.01

Study some biochemical parameters among obese patients Pre and post month of exercise training

compared to the control group:

Table 3. also shows an increase in insulin concentration and a decrease in his resistance post-month of exercise
training, the reason is that betatrophin enhances insulin resistance by increasing the proliferation of beta cells, and
exercise is considered as a regulator and treatment for insulin resistance and diabetes caused by obesity.[36,37]the
table also shows a decrease in both fasting and random glucose levels and in HbAlc post-month of exercise, this is
because exercise increases the absorption of glucose and converts it into energy (ATP) from carbohydrates, fats and
proteins, thus reducing blood glucose levels.[35] A decrease in the concentration of both urea and creatinine has
clearly been observed post-month of exercise compared to pre-month of exercise, this is consistent with[38,39]that
the positive correlation of betatrophin with urea, creatinine, fasting blood sugar, triglycerides, cholesterol, and
inversely with glomerular filtration rate, albumin, HDL-C in serum, while the results show a significant increase in
both cholesterol and LDL-C Pre-month of exercise compared to control and a decrease in their concentration post-
month of exercise training, this is because betatrophin regulates the process of fat metabolism, which includes the
activity of lipoprotein lipase LPL and is closely linked to total cholesterol and LDL-C **a significant decrease in
triglyceride and (VLDL-C) conc. has also been observed Post-month of exercise compared to healthy controls,
betatrophin hydrolyzes triglycerides (TG) in chylomicrons and VLDL, generating free fatty acids, which are then
absorbed by tissues, including heart , muscle, and fat , then Angptl4 and Angptl must be cleaved to release their
amino termini to inhibit lipoprotein lipase (LPL)[40] a decrease in the atherogenic factor has also been observed
post-month of exercise compared to control, this is because this index consists of cholesterol, triglycerides, and high-
density lipoprotein HDL-C, which are markers for assessing the risk of cardiovascular and atherosclerosis diseases

in which HDL-C is low and both cholesterol and triglycerides are high.[41]

Table (3) : Study some biochemical parameters pre - post month of exercise in obese patients compared with
control group

Mean + S.D.
Biochemical parameters Pre-month of exercise Post-month of exercise
Control Patients control Patients
Insulin pU/ml 13.6 + 0.8 95+ 1.7** 15.1+1 12.1 + 3*
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Insulin resistance 2.2+09 25+ 1.1 1.9+09 2+0.7
Random glucose mg/dl 138.3 +15.3 160.8 + 12.1** 130.9 + 12.6 133.6 + 10.4
Fasting glucose mg/dl 86.6 + 7.8 85.8 +6.7* 77.6 +6.8 77+17.3
HbAic % 5.1+0.6 5.1+0.7 48+0.6 45+04
Urea mg/dl 30.5+6 333+17.2 25.5+3.7 29.5+6.9
Creatinine mg/dl 0.8+0.2 09 +0.1 0.6+0.2 0.8+0.1
Cholesterol mg/dl 162.7 + 26.1 236.5 39.8** 143.6 + 16 205.1 + 28.2**
TG mg/dl 1324+ 7.6 201.5 +43** 117.4 +17.3 176.2 + 30.1**
LDL-C mg/dl 82.9+29.3 154.6 + 38.8** 68.9+ 19.2 121 + 31.4**
VLDL-C mg/dl 265+ 1.5 39.5+ 7.9 ** 22.6 + 1.7 352+ 6**
HDL-C mg/dl 53.3+4.3 42.4 + 4.6** 56 +4.4 48.9 + 5.3**
Atherogenic index 4.2+ 1.2 5.6+ 1** 3.4+0.9 42 +0.8*

* significant difference at p<0.05
** significant difference at p<0.01

Study of the effect of some antioxidants and oxidants on obese patients pre and post month of exercise training
compared to the control group:

The results in table 4.show a significant increase in the antioxidant enzymes of catalase and aryl esterase post-month
of exercise,this is because these enzymes work to reduce oxidative stress resulting from free radicals ,eliminate them,
and maintain the balance of cellular oxidation and reduction[42] the aryl esterase enzyme is also linked to high-
density lipoprotein HDLand can decompose lipid peroxides, thus having a protective effect against atherosclerosis
and heart disease[34] a non significant increase in uric acid concentration is observed postmonth of exercise, this
is because uric acid increases with metabolic syndrome, obesity, and insulin resistance, it is an antioxidant, so it
increases in response to oxidative stress in patients.[44] While there is an increase in the activity of the peroxidase
enzyme pre-month of exercise and a decrease in its activity post-month of exercise, this is due to the increase in
oxidative stress and active oxygen species in obese individuals, as the enzyme works to convert hydrogen peroxide to
water to eliminate its effects.[45]

Table (4) : Concentration of oxidants and antioxidants in obese patients pre-post month of exercise compared with
control group

Mean + S.D.
Antioxidants and oxidants Pre-month of exercise Post month of —exercise

Control Patients control Patients
Aryl esterase U/ml 82.1+5.1 46.5 + 4.4** 979+ 3.6 59.3 + 1.5**
Catalase KU/L 5.8+0.2 3.7+04%* 6.2+0.3 4.4+ 04
Peroxidase U/L 58 +8.3 149.2 + 4.1** 56.6 +3.3 113.5 + 16.7**
Uric acid mg/dl 56+0.8 54+ 1.1 6.1+1 63+1.1

** significant difference at p<0.01

Correlation between betatrophin and some clinical parameters in obese patients Pre and post month of exercise
and control group:

The results in table 5. show is an important negative correlation between betatrophin with insulin and a significant
positive correlation between it with glucose. this is consistent with [46] that betatrophin is inversely related to the
increase in the conc. of insulin C-peptide and increases in the increase in glucose in obesity andT2DM. the results
also show a significant positive relationship between betatrophin and TG ,VLDL-C, while a significant negative
relationship between it and HDL-C, due to the positive correlation between betatrophin with the (BMI) and oxygen
consumption in obese patients, which improves post exercise[30,47] while the relationship is significantly negative
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between betatrophin and the peroxidase enzyme due to the increase in oxidative stress in obesity and inflammation
leading to a decrease in oxidative defense[48].

Table (5) : Correlation between betatrophin with some biochemical parameters in obese patients pre - post month
of exercise and control

Pre-month of exercise Post month of -exercise
Biochemical parameters r-value rvalue
Control Patients control patients

Insulin pU/ml -162* 0.212 0.526 0.313
Insulin resistance 0.246 0.206 0.354 0.116
Random glucose mg/dl 0.783* 0.032 0.615 0.170
Fasting glucose mg/dl 0.286 0.293 0.656 0.606*
HbAlc % 0.570 -0.509 0.455 -0.204
Urea mg/dl 0.144 -0.288 -0.235 0.317
Creatinine mg/dl 0.189 -0.163 0.243 0.143
Cholesterol mg/dl 0.401 0.060 0.317 -0.204
TG mg/dl -0.028 0.558* -0.188 0.481
LDL-C mg/dl 0.350 -0.046 0.437 0.377
VLDL-C mg/dl -0.028 0.546 0.799* 0.481
HDL-C mg/dl 0.050 -0.028 0.904** -0.588*
Atherogenic index 0.277 0.072 0.490 -0.485
ARE U/ml 0.286 0.287 0.365 0.466
Catalase KU/L -0.438 0.226 -0.129 0.039
Peroxidase U/L 0.911** 0.452 0.232 0.294
Uric acid mg/dl -0.239 0.108 0.177 0.154

* Correlation significant at 0.05 level
** Correlation significant at 0.01 level

CONCLUSION

The study shows the effect of exercise on the level of betatrophin pre and post month of exercise training, as a
decrease in its concentration finds, and this decrease increases with the increase in the duration of exercise training,
its level is higher in females than males and it is positively correlated with BMI and age also it is noted ,a decrease in
biochemical parameters related to obesity, such as cholesterol ,TG,LDL-C,VLDL-C,and oxidants,while an increase
in antioxidants HDL-C post month of exercise therefore, betatrophin is an indicator of oxidative stress and a
therapeutic target for patients with obesity and T2DM post exercise due to its association with dyslipidemia and
insulin resistance. .\
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