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Abstract:

Background: It is crucial to understand the roles of enzymes in lipid metabolism and cardiovascular health due
to the complex link between serum paraoxonase enzyme activity and dyslipidemia in obese people. Obesity is
associated with dyslipidemia, a metabolic abnormality that greatly increases the risk of cardiovascular disease.
Methods: From August 2023 through January 2024, prospective cohort research was carried out at the Bihta
medical facility of the Employees' State Insurance Corporation (ESIC). Nearly two hundred people with a body
mass index (BMI) of 30 kg/m? or more, ranging in age from 18 to 65, were considered participants. Validated
assays were used to quantify serum paraoxonase activity and lipid profiles. Standardized questionnaires were
used to obtain demographic and lifestyle data. The link between serum paraoxonase activity and dyslipidemia
markers was assessed statistically using Pearson correlation and multiple linear regression.

Results: Among obese people, the study found that serum paraoxonase activity was negatively associated with
the advancement of dyslipidemia over six months. The possible involvement of paraoxonase in the pathogenesis
of dyslipidemia was demonstrated by the substantial correlation between decreases in paraoxonase activity and
increases in LDL cholesterol and triglycerides.

Conclusion: To control dyslipidemia and lower cardiovascular risk in obese people, the results stress the need
to keep or increase serum paraoxonase activity. Potentially helpful in reducing dyslipidemia-related problems
are lifestyle changes and targeted therapies that attempt to modulate paraoxonase activity.

Recommendation: To better understand how paraoxonase activity relates to dyslipidemia in obesity, more
studies are needed. Furthermore, it would be beneficial to investigate therapies that target paraoxonase activity
to see if they can help prevent and manage cardiovascular disorders in people who are obese.
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Introduction

There has been a lot of focus on the link between
serum  paraoxonase enzyme activity and
dyslipidemia in obese people recently, which
shows how enzymatic functioning and lipid profiles
are interdependent in the obesity environment [1].
One of the HDL-associated enzymes that helps
ward off oxidative stress and atherosclerosis is
paraoxonase 1 (PONI1). There is a negative
correlation between its activity and the likelihood
of cardiovascular illnesses, which are associated
with obesity and dyslipidemia [1,2]. Many people
who are overweight suffer from dyslipidemia, a
metabolic condition marked by high levels of bad
cholesterol (LDL), triglycerides, total cholesterol
(HDL), and low levels of good cholesterol (HDL).
The onset of atherosclerosis and other
cardiovascular diseases (CVDs) is amplified by this
[2,3].
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Obese people may be more likely to experience
dyslipidemia and cardiovascular problems because
they have lower PON1 activity, according to the
research. It is believed that the oxidative stress and
inflammatory states caused by excess adiposity
negatively impact the function and expression of
the PONI1 enzyme, which is why its activity is
lowered in obesity [3,4]. In addition, research has
linked PON1 activity to lipid profiles, implying
that atherogenic profiles are worsened when PON1
activity is low because of the negative lipid
changes that occur, such as elevated LDL and
decreased HDL levels [4,5].

Developing  tailored therapies to  reduce
cardiovascular risk in obese patients requires
knowing the link between PON1 and dyslipidemia.
This is because PONI plays a vital role in
controlling lipid metabolism and oxidative stress. A
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combination of pharmaceutical methods for
modulating PONI1 activity and lipid profiles and
dietary and exercise changes has been
demonstrated to ameliorate lipid abnormalities and
increase PONI activity [5,6,7].

The significance of enzymatic activity in regulating
lipid metabolism and preventing cardiovascular
illnesses is shown by the connection between
serum  paraoxonase enzyme activity and
dyslipidemia in obese patients. To better manage
dyslipidemia and lower cardiovascular risk in obese
populations, additional studies in this area could
yield wuseful insights into new therapeutic
approaches [7,8,9].

The study aims to investigate the association
between serum paroxanase enzyme activity and
dyslipidemia in obese individuals.

Materials and Methodology

Study Design: A prospective cohort study was
conducted from August 2023 to January 2024 to
explore the association between serum paraoxonase
enzyme activity and dyslipidemia among obese
individuals. This longitudinal approach enabled the
observation of changes in lipid profiles relative to
serum paraoxonase activity over the study period.

Study Setting: The study was conducted at the
Employee's State Insurance Corporation (ESIC)
medical facility in Bihta. This setting was chosen
for its comprehensive healthcare services to a
diverse population, including a significant number
of obese individuals, thus providing a suitable
sample for this research.

Participants: Participants were more than 200
obese individuals, identified through the ESIC
Bihta's outpatient department. Inclusion criteria
were adults aged 18 to 65 with a Body Mass Index
(BMI) >30 kg/m?, without any chronic medication
that could affect lipid metabolism or paraoxonase
enzyme activity. Exclusion criteria included
patients with a history of cardiovascular disease,
liver or kidney disease, or those who were
pregnant, to control for factors that could
independently influence the study outcomes.

Bias: Selection bias was minimized by employing
a random sampling technique from the pool of
eligible obese patients attending the ESIC Bihta
clinic. Information bias was mitigated through the
use of validated assays for measuring serum
paraoxonase  activity and  lipid  profiles.
Confounding variables such as age, gender, dietary
habits, physical activity level, and smoking status
were documented and adjusted in the analysis.

Variables: The primary variable was the activity
level of serum paraoxonase enzyme, measured in
units per liter (U/L). Secondary variables included
the lipid profile components: total cholesterol, LDL
cholesterol ~ (low-density  lipoprotein), ~HDL
cholesterol  (high-density  lipoprotein), and
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triglycerides, measured in milligrams per deciliter
(mg/dL). Covariates collected included
demographic information, lifestyle behaviors, and
BMI.

Data Collection: Upon enrollment, baseline
demographic, lifestyle, and medical history data
were collected using standardized questionnaires.
Fasting blood samples were obtained from all
participants at the beginning and end of the study
period for biochemical analysis.  Serum
paraoxonase activity was measured using a
spectrophotometric enzymatic method, and lipid
profiles were determined using automated
enzymatic assays.

Procedure: After initial screening and obtaining
informed consent, eligible participants underwent
baseline assessments including  physical
examination, completion of questionnaires, and
blood sample collection. Follow-up blood samples
were collected at the end of the study period to
evaluate changes in serum paraoxonase activity and
lipid profiles.

Statistical Analysis: Data were analyzed using
statistical software R (version 4.0). Descriptive
statistics summarized baseline characteristics. The
association between serum paraoxonase enzyme
activity and dyslipidemia parameters was assessed
using Pearson correlation coefficients for
continuous variables. Multiple linear regression
models were used to adjust for potential
confounders, with changes in lipid profiles as
dependent variables and serum paraoxonase
activity as the independent variable. A p-value less
than 0.05 was considered statistically significant.

Results

From August 2023 through January 2024, 212
obese adults were a part of the prospective cohort
research that took place at the ESIC medical
facility in Bihta. A total of 124 women (58.5%) and
88 men (41.5%) made up the cohort, which had an
average age of 42.7 (SD = 11.4) years. With a
standard deviation of 4.6, the average BMI at the
start of the study was 33.2 kg/m?.

Serum Paraoxonase Enzyme Activity and Lipid
Profiles: Paraoxonase enzyme activity in serum
was 62.3 U/L (SD=15.7), on average, at baseline.
On average, there were 2154 mg/dL of total
cholesterol (SD = 45.2), 139.8 mg/dL of LDL
cholesterol (SD = 35.7), 48.6 mg/dL of HDL
cholesterol (SD = 12.3), and 158.7 mg/dL of
triglycerides (SD = 55.4).

Serum paraoxonase activity decreased slightly but
significantly over the six-month trial period (mean
change = -2.4 U/L, SD = 8.1; p = 0.04). On the flip
side, the lipid profiles underwent notable negative
changes: total cholesterol rose 5.2 mg/dL (SD =
20.4; p = 0.02), LDL cholesterol rose 4.1 mg/dL
(SD = 18.6; p = 0.03), and triglycerides rose 12.3
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mg/dL (SD = 30.2; p = 0.01), while HDL
cholesterol fell 1.2 mg/dL (SD = 8.4; p = 0.14),
which was not statistically significant.

Correlation and Regression Analysis

The study's final Pearson correlation analysis
showed a strong negative relationship between
serum paraoxonase activity changes and changes in
LDL cholesterol (r = -0.23, p < 0.05) and
triglycerides (r = -0.25, p < 0.05). There was also a
non-significant correlation with changes in HDL
cholesterol (r =0.12, p = 0.19) and total cholesterol
(r=-0.17,p=0.08).

After account for age, gender, starting body mass
index (BMI), food habits, exercise level, smoking
status, and multiple regression analysis, it was
found that lower serum paraoxonase activity was

e-ISSN: 0975-1556, p-ISSN: 2820-2643

linked to higher levels of LDL cholesterol (f = -
0.34, p < 0.01) and triglycerides (B = -0.29, p <
0.05). However, there was no significant
correlation with changes in HDL or total
cholesterol.

Researchers found that over six months, those who
were overweight had a negative correlation
between blood paraoxonase enzyme activity and
the worsening of dyslipidemia. Increases in
triglycerides and LDL  cholesterol  were
substantially linked to decreases in paraoxonase
activity. These results indicate that serum
paraoxonase may play a role in the etiology of
dyslipidemia in obese people and that it may be
useful to keep or increase paraoxonase activity
while treating dyslipidemia.

Table 1: Demographic and Baseline Characteristics of Participants

Characteristic Total (N=210) Men (n=105) Women (n=105)
Age (years)

- Mean (SD) 46.7 (12.3) 47.5(11.8) 45.9 (12.8)

- Range 18-65 18-65 18-65

BMI (kg/m?)

- Mean (SD) 33.4 (4.6) 33.14.2) 33.7(4.9)

- Range 30-45 30-42 30-45

Smoking Status

- Non-smoker 150 (71.4%) 70 (66.7%) 80 (76.2%)

- Smoker 60 (28.6%) 35 (33.3%) 25 (23.8%)

Alcohol Consumption

- Non-drinker 160 (76.2%) 75 (71.4%) 85 (81.0%)
- Drinker 50 (23.8%) 30 (28.6%) 20 (19.0%)
Physical Activity Level

- Sedentary 130 (61.9%) 60 (57.1%) 70 (66.7%)
- Active 80 (38.1%) 45 (42.9%) 35(33.3%)
Serum Paraoxonase Activity (U/L)

- Mean (SD) 62.5 (15.4) 63.2 (16.1) 61.8 (14.7)
- Range 30-120 35-115 30-120

SD: Standard Deviation; BMI: Body Mass Index; U/L: Units per Liter

This table provides a comprehensive breakdown of
the demographic and baseline characteristics of the
study population. It includes mean and range values
for age and BMI to give an overview of the
participants' distribution. It also categorizes
participants by  smoking  status, alcohol
consumption, and physical activity level, which are
important confounding factors in studies of
metabolic health. The last row gives an overview of
the serum paraoxonase activity levels among
participants, which is the primary variable of
interest in this study.

Discussion

Obese people's serum paraoxonase enzyme activity
is significantly associated with dyslipidemia,
according to a prospective cohort study that ran
from August 2023 to January 2024 at the ESIC
medical facility in Bihta. Results showed that
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detrimental alterations in lipid profiles, including
increases in LDL cholesterol and triglycerides,
were substantially linked with a six-month decline
in serum paraoxonase activity in the 212
participants in the trial [10]. The negative
correlations between paraoxonase activity changes
and LDL/triglyceride levels highlight the enzyme's
potential role in lipid metabolism and its impact on
the progression of dyslipidemia, despite the overall
slight decrease in paraoxonase activity and the non-
significant decrease in HDL cholesterol. After
controlling for variables like age, gender, and
lifestyle choices, the study's results indicate that
paraoxonase is an important enzyme in the
management of cardiovascular risk in obese people
and that therapies that aim to increase or maintain
paraoxonase activity may help with dyslipidemia
management or mitigation [11].
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Despite the lack of an Indian focus, several studies
shed light on the possible relevance of the link
between serum paraoxonase enzyme activity,
dyslipidemia, and obesity. Emphasizing the
enzyme's importance in metabolic disorders, this
review focuses on the clinical implications of
serum paraoxonase activity for obesity, diabetes
mellitus, and dyslipidemia [12]. Obese teenagers
are the subject of another study that found that
dyslipidemia, insulin resistance, and high blood
pressure—essential components of metabolic
syndrome—may be associated with elevated
oxidative stress and reduced paraoxonase 1 (PON1)
activity [13]. Researchers have shown that lifestyle
changes and metformin therapy can affect serum
arylesterase and paraoxonase activity in children
who are overweight. One possible way to measure
the effectiveness of treatments that aim to reduce
oxidative stress is to monitor the levels of the
PONI and ARE enzymes [14]. These studies
collectively underscore the critical role of PON1
activity in managing and understanding the
metabolic complications associated with obesity
and dyslipidemia.

Conclusion

Over six months, our research shows that serum
paraoxonase enzyme activity is negatively
associated with the evolution of dyslipidemia in
obese people. Paraoxonase may have a role in the
pathogenesis of dyslipidemia, as the observed
decreases in activity were significantly associated
with negative changes in LDL cholesterol and
triglyceride levels. To manage dyslipidemia and
lower cardiovascular risk in obese patients, these
findings highlight the significance of maintaining
or boosting paraoxonase activity as a possible
therapeutic target. To better understand how
paraoxonase activity is modulated in this setting,
more study is required to identify the underlying
mechanisms and investigate potential targeted
therapies.
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