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Method: This study was carried out
in laboratories of College of Science, Wasit
University in Iraq form November 2023 to
July 2024.This study were include 80
peoples the ages (18-50) they were
measuring the BMI of them . Fifty obese
people (25 male and 25 female) they are
diagnosed clinically. The control group
consists of 20 apparently healthy individuals
(10 male and 10 female). The current study

was in agreement with hospital ethics and
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approvals from all participants. Measuring
Leptin, LEPR and TMEMI8 Genes
expiration in obese and control groups by
EIESA assay and Real Time PCR according
to type of test.

Results. The Results was showed that
mean concentrations of leptin hormone and
LEPR were significantly lower in obese
individuals than in the control group. Leptin
hormone 1.47 + 0.061 (obese) vs. 2.35 + 0.411
(control) (P = 0.002). LEPR 0.52 + 0.18 and
1(control) (P= 0.001).Also, the mean levels
TMEM18 genes were significantly higher in
obese individuals compared control group.
TMEM18 3.43 + 0.78 (obese) vs. 1.00 (control)
(P =0.001).

Conclusions: It is concluded from the
present study that the gene expression of
LEPR, TMEM18 and Leptin hormone
important roles in the development and
severity of obesity.

Keywords: Obesity, Leptin, LEPR
and TMEM18.

Introduction

A typical definition of obesity is the accumulation of excessive body fat that poses a health
concern. Body Mass Index (BMI), which assesses an individual's weight in relation to height, is
the most effective and widely used method for identifying obesity (1).Numerous physiological
functions, including as metabolism, proliferation, and cellular homeostasis, are impacted by
obesity (2).

Several hormones, including leptin regulate hunger, satiety, and energy metabolism .Leptin,
primarily produced by adipose tissue, acts as a satiety factor and regulates food intake and energy
expenditure (3) (4).

Estimates of obesity's heritability range from 40% to 75%, highlighting the significant hereditary
component. Genome-wide association studies (GWAS) have identified a variety of genes that
influence energy regulation and appetite, contributing to both monogenic and polygenic forms of
obesity (5). The leptin receptor gene (LEPR) is integral to the regulation of body weight and
energy homeostasis. Mutations in LEPR have been associated with severe early onset obesity,
hyperphagia, and metabolic disorders (6). Additionally, transmembrane protein 18 (TMEM18) was
identified as a genetic locus associated with obesity-related traits. Its expression in different
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tissues, such as the brain, indicates its potential involvement in controlling appetite and
metabolism (7).

2. Methods:-
2. 1 Two main subjects were included in the study:
2.1 subjects were included in the study:

This study has included (80) person with the ages rang (18-50). Fifty people as obesity people
they have more than 25 BMI and thirty healthy people as control group have BMI (19.5-24.5).

2.2. EIESA Kit Assay
2.2.1 Human Leptin ELISA Kit.

The procedure of this kit down According to the company China (BT LAB) the catalog number
(E1559Hu).

Reagent Preparation:

Before use, all reagents were maintained at room temperature. To prepare a 6ng/ml standard stock
solution, mix 120ul of the standard (12.8ng/ml) with 120ul of the standard diluent. Let the
standard sit for 15 minutes with gentle stirring before proceeding with dilutions. Duplicate
standard points were created by serially diluting the 6ng/ml standard stock solution 1:2 with a
standard diluent to achieve concentrations of 3ng/ml, 1.5ng/ml, 0.75ng/ml, and 0.375ng/ml. Any
leftover solution should be stored at -20°C and used within a month.

2.3 Molecular assay
2.3.1. Total RNA Extraction:

All samples had their total RNA extracted using the TRIzol LS Reagent, adhering to the
manufacturer's instructions, as detailed below:

In an Eppendorf tube, 250 pL of blood from each sample was combined with 750 pL of Trizol LS
Reagent. The mixture was homogenized using a vortex. Subsequently, 200 pL of chloroform was
added, and the mixture was shaken vigorously for 15 seconds. It was then placed on ice for 5
minutes. The mixture underwent centrifugation at 12,000 rpm for 10 minutes at 4°C. Following
centrifugation, the mixture separated into a lower organic phase, an interphase, and a clear upper
aqueous phase, with RNA remaining solely in the aqueous phase. The aqueous phase was
transferred to a new 1.5 mL tube, and an equal volume of isopropyl alcohol was added. The
mixture was inverted for 10 seconds and incubated at -20°C for 10 minutes. It was then
centrifuged again at 12,000 rpm for 10 minutes at 4°C, and the supernatant was carefully removed.
An 80% ethanol solution was added and mixed thoroughly by inverting or vortexing. The mixture
was centrifuged at 12,000 rpm for 5 minutes at 4°C, and the supernatant was carefully removed.
The pellet was dried using hot air. Finally, the RNA was dissolved in RNase-free water and
incubated for 10 minutes at 60°C before being stored in freezing conditions until needed.

2.3.2. Estimation of RNA Purity and Concentration:

The NanoVue Nanodrop spectrophotometer (England) was employed to assess the concentration
and purity of extracted RNA, thereby determining the quality of samples for subsequent RT-qPCR
analysis. The RNA concentrations of the samples varied from 73 to 147 ng/ul. Absorbance
measurements were conducted at two specific wavelengths, 260 nm and 280 nm, to evaluate RNA
purity. An A260/A280 ratio approximating 2.0 indicated that the RNA sample was pure.

2.3.3. Quantitative Real Time PCR:

A NanoVue Nanodrop spectrophotometer from England was employed to assess the concentration
and purity of the extracted RNA, which was crucial for evaluating the quality of samples for
further RT-qPCR analysis. RNA concentrations in the samples varied between 73 ng/uL and 147
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ng/ul. To assess RNA purity, absorbance was measured at 260 and 280 nm. An A260/A280 ratio
close to 2.0 indicated that the RNA sample was pure.

2.3.4. cDNA Synthesis of Mrna

Using a cDNA kit from Add bio Company in Korea, total RNA was converted into
complementary DNA (cDNA) through reverse transcription. This process was carried out in a 25
ul reaction volume, following the guidelines provided by the manufacturer.

The conversion involved three key steps:
1. Reverse transcription reactions were conducted in an RNase-free environment.
2. It was advised to use clean pipettes and filter tips.

3. The RNA templates and all reagents were thawed on ice, with each solution being gently
mixed.

2.3.5. Primers Design:

The primer design process was carried out using the primer3 web version 4.1.0, accessible online
at http://primer3.ut.ee, for the genes TMEM18, LEPR, and GAPDH, and was verified using UCSC
programs. Alpha DNA Ltd. (Canada) synthesized and lyophilized the primers.

2.3.5.1. Primer Preparation:
For each assay in this study, the necessary primers were prepared as follows:

The lyophilized sample was dissolved in nuclease-free water following the manufacturer's
guidelines, creating a stock solution with a concentration of 100uM, which was stored at -20°C.
By diluting 10uL of each primer stock solution in 90uL of nuclease-free water, a working solution
with a concentration of 10pM was obtained and kept at -20°C until needed.

2.2.4 Statistical analysis:

Data were collected, summarized, analyzed and presented using statistical package for social
sciences (SPSS) version 26 and Microsoft Office Excel 2010. Numeric data were presented as
mean, standard deviation after performance of Kolmogorov- Smirnov normality test and making
decision about normally and non-normally distributed variables. Independent sample t-test was
used to study difference in mean between any two groups provided that the variable is normally
distributed. One way anova test was used to study difference in mean among more than two
groups provided that the variable is normally distributed. Chi-square test was used to study
association between any two categorical variables. In order to detect the cutoff value that predict a
positive finding, receiver operator characteristic (ROC) curve analysis was used with its
corresponding area under the curve (AUC), accuracy level, sensitivity, specificity and level of
significance (P). Pearson correlation was used to evaluate the correlation between any 2 numeric
variables and the results were expressed as correlation co-efficient (r) and the level of significance
(P). The level of significance was considered at P-value of less 0.05 and highly significant level at
0.01 or less (8).

3. Results and Discussion:
3. 1 Leptin hormone parameters

The comparison of leptin hormone levels between obese people and healthy control subjects has
been carried out, and the results are demonstrated in table (3-1) and figure (3-1). The mean leptin
hormone level was 1.47+ 0.061 in obese people and 2.35 = 0.411 in the healthy control group. The
mean level was significantly lower in obese people than in healthy controls (P= 0.002).
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Table (3-1): Leptin hormone level in obesity and healthy controls.

Hormone parameters Obe5|t3/ people HealthX control P value
n=>50 n=20
Leptin hormone level
Mean+ SD 1.47 £ 0.061 2.35+0.411 0.002
Range 0.10-2.98 0.15- 6.72 ;

n: number of cases; SD: standard deviation;; T: independent samples t-test; S: significant at P <
0.05.
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Figure (3-1): Mean of Leptin hormone level in obesity people and control groups.

Based on the findings, Leptin functions as the principal regulator of the brain-gut axis, conveying
a satiety signal through its interaction with the central nervous system receptors located in the
hypothalamus. Activation of hypothalamic leptin receptors results in the suppression of food
intake and promotion of energy expenditure pathways. Notably, leptin levels decreased in
response to weight reduction. Despite the capacity of leptin to suppress appetite, the majority of
obese individuals exhibit hyperleptinemia and leptin resistance, which impedes the effectiveness
of exogenous leptin therapy (9) (10). This paradoxical condition, wherein elevated circulating
leptin levels fail to suppress appetite or induce weight loss, is a defining characteristic of obesity
and is termed leptin resistance. Leptin resistance significantly contributes to obesity, thereby
complicating efforts by most individuals to achieve and maintain weight loss (11).

3.1.1 Diagnostic accuracy of Leptin hormone.

To evaluate the Leptin hormone cutoff value as well as to predict the obesity as diagnostic tests or
adjuvant diagnostic tests, receiver operator characteristic (ROC) curve analysis was carried out
and the results are shown in (3-2), and figure (3-2). The Leptin hormone cutoff value was > 1.63-
fold with sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV),
and area under curve of 74.0%, 75.0%, 88.1%, 53.6% and 0.744 (0.591- 0.896). The current
findings suggest that leptin is a valid diagnostic marker.

Table (3-2): Sensitivity and specificity of Leptin hormone (> 1.63-fold) in Obesity

. Obesity people | Healthy control
Leptin hormone =50 n =920
> 1.63 37 5
<1.63 13 15
Sensitivity % 74.0 %
Specificity % 75.0 %
PPV % 88.1 %
NPV % 53.6%
AUC (95% CI) 0.744 (0.591- 0.896)

n: number of cases ,Cl: Confidence interval, AUC: Area under curve.
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Figure (3-2): Receiver operating characteristic curve for Leptin hormone levels to
distinguish obesity people from healthy control subjects.

Leptin levels in the blood were directly proportional to percentage body fat and hence
measurement of leptin can be used to assess the severity of obesity. Individuals who are more
prone to develop obesity-related comorbid conditions can be identified by the elevated levels of
leptin.

These findings are in agreement with a report by Considine et al., (1996) where they determined
that the serum concentration of leptin is considerably higher in obese individuals compared to thin
individuals. They demonstrated a strong correlation between body mass index (BMI) and plasma
concentrations of leptin, and it was proposed that measurements of leptin concentration could
serve as a valuable diagnostic test for obesity (12).

3.2 Leptin receptor (LEPR).

The comparison of Leptin receptor (LEPR) between obesity people and healthy control subjects
has been carried out and the results were demonstrated in table (3-3) and figure (3-3).Mean of
LEPR were 0.52 + 0.18 and 1, in obesity people and healthy control group respectively, The
average level was significantly lower in the obese group than in the healthy control group (P=
0.001).

Table (3-3): Leptin receptor level in obesity people and healthy controls.

Protein parameters Obesﬂi/ people HealthX control P value
n=>50 n=20
Leptin receptor (LEPR) level
Mean+ SD 0.52+0.18 1.0 <0.001
T
Range 0.19-0.90 1-1 HS

n: number of cases; SD: standard deviation; {: independent samples t-test; S: significant at P >
0.05.
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Figure (3-3): Mean of LEPR level in obesity people and control groups

These findings suggest that obesity may hinder leptin signaling due to a decrease in receptor
availability. Individuals with obesity often show decreased expression of leptin receptor Ob-Rb
MRNA compared to those with normal weight. Leptin resistance, in which the body becomes less
sensitive to leptin signals, can result from genetic alterations in the LEPR, leading to excess food
intake and lowered energy expenditure.The present research is in agreement with the report of
Farooqi et al., (2007) that established the occurrence of rare homozygous mutations in the LEPR
gene leading to severe early onset obesity. LEPR mutations, including the Q223R polymorphism,
have been associated with obesity in different populations. Mutations or alterations in gene

expression of LEPR may influence receptor function, thus the variation in energy homeostasis and
fat storage in individuals (13).

3.2.1 Diagnostic accuracy of LEPR.

To assess the LEPR cut-off value and its ability to predict obesity as either a diagnostic or
supplementary diagnostic test, a receiver operator characteristic (ROC) curve analysis was
performed, with the findings presented in (3-4) and figure (3-4). The LEPR cutoff value exceeded
0.98-fold, achieving a sensitivity, specificity, positive predictive value (PPV), negative predictive
value (NPV), and an area under the curve of 100.0%, 100.0%, 100.0%, 100.0%, and 1.000 (1.000-
1.000), respectively. These results suggest that LEPR is an outstanding diagnostic marker.

Table (3-4): Sensitivity and specificity of LEPR (> 0.98-fold) in Obesity

Obesity people | Healthy control
LEPR n =50 n =20
>0.98 50 0
<0.98 0 20
Sensitivity % 100.0 %
Specificity % 100.0 %
PPV % 100.0 %
NPV % 100.0%
AUC (95% CI) 1.000 (1.000- 1.000)

n: number of cases ,Cl: Confidence interval, AUC: Area under curve.
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Figure (3-4): Receiver operating characteristic curve for LEPR levels to distinguish obesity
people from healthy control subjects.

These study show that use of genetic sequence-based methods for LEPR mutation analysis is
extremely sensitive and specific for diagnosing leptin receptor-based obesity syndromes. This
enables the identification of affected individuals more accurately and to guide specific treatment
options, such as weight control programs or novel drugs for the leptin pathway.

Genetic screening for LEPR has thus emerged as a valuable tool in the diagnostic assessment of
obese individuals with severe obesity, facilitating more precise determination of genetic etiology
and improving the prospect of early intervention. These results are in agreement with study by
Clement et al., (1998) provided early evidence of the link between LEPR mutations and obesity,
showing that obesity people with LEPR deficiency exhibited severe obesity from a young age and
did not respond effectively to leptin due to defective receptors (14).

3.3 Transmembrane protein-18 (TMEM-18).

The study compared transmembrane protein-18 (TMEM-18) levels between obese individuals and
healthy control subjects, with the findings presented in table (3-5) and figure (3-5). The average
TMEM-18 levels were 3.43 £ 0.78 for those with obesity and 1 for the healthy control group. The
mean level was significantly higher in obese individuals than in healthy controls (P=0.001).

Table (3-5): TMEM-18 level in obesity people and healthy controls.

. Obesity people | Healthy control
Protein parameters N = 50 = 20 P value
Transmembrane protein-18 (TMEM-18) level
Mean+ SD 3.43+0.78 1.0 <0.001
B ) T
Range 1.01-8.75 1-1 HS

n: number of cases; SD: standard deviation; f: independent samples t-test; S: significant at P >
0.05.
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Figure (3-5): Mean of TMEM-18 level in obesity people and control groups

These findings indicate that TMEM18 is a significant genetic determinant of obesity risk. Research
has demonstrated that specific variants of TMEM18 are strongly correlated with increased body
mass index (BMI) and heightened susceptibility to obesity. TMEM18 is highly expressed in the
hypothalamus, a brain region that is essential for regulating food intake and energy expenditure.

These results are consistent with the study by Chehadeh et al., (2020), which identified a
significant association between TMEM18 gene polymorphism rs12463617 and overweight/obesity
in female participants from a young UAE Arab population (p =0.044). Although TMEM18
influences obesity risk, particularly in young females, its impact is likely part of a broader genetic
framework involving multiple genes and their interactions. Sex-specific associations and gene-
gene interactions highlight the importance of population-specific and sex-specific genetic profiling
in understanding the heritability of obesity (15).

3.3.1 Diagnostic accuracy of TMEM-18.

To assess the TMEM-18 cutoff value and its potential to predict obesity as either a diagnostic or
supplementary diagnostic test, receiver operator characteristic (ROC) curve analysis was
performed. The findings are presented in table (3-6) and figure (3-6). The TMEM-18 cutoff value
was determined to be less than 1.06-fold, with sensitivity, specificity, positive predictive value
(PPV), negative predictive value (NPV), and area, the curve all, 100.0%, 100.0%, 100.0%,
100.0%, and 1.000 (1.000-1.000), respectively. These results suggested that TMEM-18 is an
outstanding diagnostic marker.

Table (3-6): Sensitivity and specificity of TMEM-18 (< 1.06-fold) in Obesity

TMEM-18 ObesitX people Health;_/ control
n =50 n=20

<1.06 50 0

> 1.06 0 20
Sensitivity % 100.0 %
Specificity % 100.0 %
PPV % 100.0 %
NPV % 100.0%

AUC (95% CI) 1.000 (1.000- 1.000)

n: number of cases ,Cl: Confidence interval, AUC: Area under curve.
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Figure (3-6): Receiver operating characteristic curve forTMEM-18 levels to distinguish
obesity people from healthy control subjects.

The diagnostic accuracy of TMEM18 in predicting obesity has been substantiated by robust
genetic associations and functional studies. As research continues to investigate the mechanisms
by which TMEM18 influences body weight regulation, it remains a promising target for
elucidating the complex genetic landscape of obesity. This finding was recently corroborated by a
study conducted by Landgraf et al., (2020), which demonstrated that large-scale genome-wide
association studies (GWAS) have consistently identified TMEM18 as one of the top candidates for
obesity risk. For instance, TMEM18 is not only genetically associated with obesity but also plays a
critical role in adipocyte differentiation. Research has indicated that downregulation of TMEM18
impairs adipocyte formation and is clinically associated with obesity and insulin resistance (16).

Conclusions:

The gene expression of LEPR, TMEM18 genes and Leptin hormone important roles in the
development and severity of obesity.
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