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Abstract—Background and Objective: A high level of body fat is a 
chronic disorder known as obesity. It is unknown how 
gastrointestinal hormones and obesity are related. The human 
biological system has various neuroendocrine inputs for managing 
food intake, including effects on appetite regulation and satiety 
signals. One of the recent new parameters for evaluating obesity is 
serum Oxyntomodulin and Leptin which is thought to be due to a 
disruption in the levels of these hormones. The present study 
aimed to evaluate the gastrointestinal hormones and their impact 
in obese and non-obese individuals. 
Methods: This comparative study carried out at the Biochemistry 
Unit/ Basic Science College of Medicine-Hawler Medical 
University, from September 1st, 2021 to March 30th, 2022. A total 
number (76) participants Obese and non-Obese individuals (30-66 
years) age ranged both males and females at (Hawler Cardiac 
Center, and Erbil’s Court). Fasting blood specimens were 
collected from participants. The following parameters were 
measured (OXM, and Leptin) along with (T.C, TGs, HDL, LDL, 
and VLDL).  
Results: In this study represented 39% Male, and 37% Female 
obese.  Du to the BMI of participants, a significant association (P 
< 0.001) observed between OXM, Leptin, and BMI, Pearson 
correlation analysis showed that Leptin was positively correlated 
with TG and VLDL (p<0.05), a significant association of 
Leptin/OXM ratio, Leptin/BMI ratio and OXM/BMI ratio in 
obese Individuals. 

Conclusion: Due to low levels of OXM with high Leptin levels in 
obese individuals and strong relationship between these hormones 
and BMI, the findings from this study clearly show that body 
weight gain and increased hunger are linked to the effects of these 
hormones in obesity.   
Keywords: Obesity, Appetite, Gastrointestinal peptides, OXM, 
Leptin.  

1.INTRODUCTION: 
The growing epidemic of obesity is one of the main health 
problems of the twenty-first century. It is associated with a 
higher rate of morbidity and increases the risk of heart disease, 
type 2 diabetes, hypertension, dyslipidemia, and many cancers. 
There is still much to be discovered about the physiological 
factors behind food consumption behavior and overeating, 
especially in humans. (Hanssen et al., 2021, Abbas et al., 2020, 
Dizaye et al., 2011). Oxyntomodulin is a 37-amino-acid peptide 

enteroendocrine hormone derived from the pre-proglucagon 
gene family, is a gut peptide hormone released in a post-
prandial state that plays a role in the activation of the glucagon- 
like peptide-1 receptor and the glucagon receptor, as well as 
meal termination  ADDIN ZOTERO_ITEM CSL_CITATION 
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OXM reduces food intake and increases energy expenditure in 
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production posing a hyperglycemic risk, the simultaneous 
activation of the GLP1R counteracts this effect. Acute OXM 
infusion improves glucose tolerance in T2DM patients making 
dual agonists of the GCGR and GLP1R new promising 
treatments for diabetes and obesity with the potential for weight 
loss and glucose lowering superior to that of GLP1R 
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It regulates glucose metabolism, insulin secretion, food intake, 
energy expenditure, and appetite suppression, and lowers 
fasting ghrelin levels and weight loss in overweight and obese 
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Oxyntomodulin levels peak about 30 minutes after 
consumption. Oxyntomodulin levels vary throughout the day, 
regardless of meal consumption, with the greatest 
concentrations in the evening and the lowest concentrations in 
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Leptin (also known as OB protein), is a 16-kD protein. Leptin 
is a product of the cloned OB gene that is primarily generated 
by adipocytes (white adipose tissue) and is implicated in the 
regulation of energy intake and expenditure, and reduced food 
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(Friedman, 2019). The GI system’s motility is influenced by 
leptin in a complicated way. Leptin is found in the afferent and 
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absorption of macronutrients in the gastrointestinal tract 
differentially in physiologic and pathologic states. In 
physiologic states, exogenous leptin has been shown to 
decrease carbohydrate absorption and to increase the absorption 
of small peptides by the PepT1 di-/tripeptide transporter. In 
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2.MATERIALS AND METHODS: 
Study population and design: A comparative study. There were 
76 participants. The subjects of this study were divided into 
three categories: Normal group (Group I): 28 non-obese people 
were chosen as normal weight, with BMIs ranging from (18.5-
24.9). Overweight group (Group II): 20 overweight individuals 
chose a BMI ranging from (25.0 - 29.9). Obese group (Group 
III): 28 obese participants chose BMIs ranging from (30.0- 
40.0). (BMI) For all samples, body mass index was determined 
as weight (kg) divided by height (metre2). Each participant had 
medical examinations. 
 
Collection Of Blood Samples:  
A total of 76 blood samples were obtained from 28 healthy 
individuals, 20 overweight, and 28 obese individuals. The 
materials were centrifuged at 3500 rpm for ten minutes. Leptin 
and OXM serums were analyzed for S.TC, S.TG, S.HDL, 
S.LDL, and S.VLDL levels. Hormone tests were maintained at 
-70°C until analysis, whereas kits were kept at 2-8℃. 
 
Inclusion And Exclusion Criteria: 
Inclusion criteria were: Both of genders, people aged 30-66 
years, obese, normal weight, and overweight samples, ≥30 
years old, with cardiovascular disease, hypertension, and 
diabetes. Exclusion criteria included being underweight, being 
under the age of 30, taking hormone replacement therapy, 
taking antioxidant supplements, having a history of endocrine 
diseases, being pregnant, having cancer, having chronic kidney 
disease, dieting, taking hormonal supplements, having 
hemolyzed blood samples, having gastric bypass surgery, and 
having a cholecystectomy. 
 
Study Timeline: 
The current study was conducted from September 1st, 2021 to 
March 30th, 2022, through a cooperation between the cardiac 
center and Erbil's court in Erbil, Iraq. 
 
Questionnaire Form Design: 
The data collection instrument was face-to-face questionnaire 
that is pretested with modifications access made before its use 
in the study, along with medical records which contain intimate 
personal information. The questionnaire includes the 
demographic variables (name, age, gender, address), the 
patient's clinical risk factors, their family history, and their 
smoking habits. 
 
Ethical Considerations: 
The study protocols were reviewed and approved by the 
scientific committee of the College of Medicine at Hawler 

Medical University, and the Ethical Committee of the General 
Directorate of Health in Erbil. Permission also was taken from 
participants in this study. In addition to assurances on the safety 
of the data and their anonymity, each participant received a 
thorough explanation of the nature and goals of the study. 

Hormonal Assays: 
The Enzyme-linked immunosorbent assay (ELIZA) technique 
was used to do the fasting serum hormone tests. The ELIZA Kit 
USA was provided by the company Al-Shkairate establishment 
for medical supplies, for determining the Leptin and OXM tests. 
The test was conducted in accordance with the manufacturer's 
specifications. Serums were separated using centrifugation at 
3500 rpm for 10 minutes. Adult OXM levels range from 31.25 
to 2000 pg/mL. Leptin ranges from 0.3 to 13.4 ng/mL. 
 
Biochemical Assays 
Using colorimetric-enzymatic techniques, the fasting serum 
lipid tests were conducted. Total cholesterol, triglycerides, 
HDL-cholesterol and LDL-cholesterol were measured using a 
fully automated biochemistry analyzer (Roche/Hitachi COBAS 
C-311, Germany). Following the manufacturer's instructions, 
the assay was carried out. Centrifugation at 3500 rpm for 10 
minutes was used to separate the serums. Cholesterol levels 
below 200 mg/dL in adults (Greiling and Gressner, 1995). 
Triglyceride levels below 150 mg/dL in adults (Greiling and 
Gressner, 1995). HDL-C levels (45-65 mg/dL) in Female and 
(33-55 mg/dL) in male (Nauck et al.,1997).  
LDL-C levels below 100 mg/dL in adults (Rifai et al., 1992). 
(VLDL-C) was determined indirectly using the (VLDL-C = 
triglycerides/5) equation. And (VLDL-C) levels in adults 
should be between (2-30) mg/dL. 
 
Statically Analysis 
The statistical package for social sciences (SPSS, version 26) 
was used to analyze the data. The findings were presented as 
mean ± SD and mean ± SE. It was established how different the 
group mean values were from one another. the chi-square test, 
and a one-way (ANOVA) ests were employed to look at the 
variation in the group mean values. The statistical measure of 
the degree of correlation between two numerical variables is the 
Pearson correlation coefficient (r). (p-value ≤ 0.05) was 
considered statistically significant. 

RESULTS 
There were 76 participants in all, split up into three groups: 
Group I consisted of 28 individuals (18% who were normal), 
Group II consisted of 20 overweight individuals (14%), and 
Group III consisted of 28 obese individuals (18%) who were 
obese out of the total study population. The age range covered 
the years 30-66. Of the participants, the majority (36.9%) were 
under 50 years old, and the majority (35.6%) were men. Table 
1. Medical history is represented in Table 2. Table 3 displays 
the arithmetic means of the biochemical parameters in the study 
population. On the other hand, TG and VLDL serum levels 
were considerably greater (p<0.025 and p<0.025), respectively, 
whereas HDL serum levels were decreased (p<0.023), were 
calculated between patients who were obese and those who 
were not, and it was found that there was no significant 
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correlation between the blood levels of T.C. (p=0.383) and LDL 
(p=0.645) in the obese people in Table 4. Table 5 makes it clear 
that higher BMIs are associated with higher leptin means (p < 
0.001), but the opposite is also true for OXM: in obese people, 
higher BMIs are associated with lower OXM means (p < 
0.001). As shown in (Figure 1), there was a clear positive strong 
correlation found between BMI and leptin (r = 0.801, p < 
0.001). Figure 2 shows an inverse significant correlation (r = -
0.569, p < 0.001) between Oxyntomodulin and BMI. 
Additionally, the study's outcomes showed that the mean HDL 
levels in the obese group were lower than normal but higher 
than those in the overweight group. (19.36±0.99mg/dl), 
(p=0.023), (Table 4).  Because there is a strong link between 
increased initial and recurrent CVD events in obese with low 
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changes of α-1 (<i>P</i> = 0.03) and α-2 (<i>P</i> = 0.05) 
concentrations. These results demonstrate beneficial changes in 
HDL remodeling following substantial weight loss induced by 
RYGBP surgery and that these changes are associated with 
improvement of glucose homeostasis in these 
patients.</p>","container-title":"Journal of Lipid 
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intake. One-way ANOVA and Wilcoxon signed-rank tests were 
carried out. The normality of the variable distribution was 
checked with the Shapiro–Wilk test, the homogeneity of 
variances was verified with the Levene test, and the false 
discovery rate p-value adjustment method was used.\nResults: 
The leptin/ghrelin ratio was significantly higher in 
overweight/obese men than individuals with normal body 
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men, we did not note any significant differences dependent on 
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different postprandial leptin/ghrelin ratio in normal body 
weight and overweight/obese men, and our results suggest that 
in men with normal body weight, a greater feeling of satiety 
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calculated, and patients were stratified into low and high 
leptin/ghrelin ratio based on the median value of 236. There was 
a considerable variation in baseline leptin level: Median 5.22 
ng/mL (Q1, Q3: 1.26, 17.60). Ghrelin level was generally low: 
10.61 pg/mL (Q1, Q3: 8.62, 25.36). Patients with high 
leptin/ghrelin ratio compared to patients with low leptin/ghrelin 
ratio were older, had higher body mass index and more likely 
to be diabetic. There were no differences in leptin/ghrelin ratio 
between patients who received permissive underfeeding and 
standard feeding. Multivariable logistic regression analysis 
showed that age and body mass index were significant 
independent predictors of high leptin–ghrelin ratio. Leptin–
ghrelin ratio was not associated with 90-day mortality or other 
outcomes. Age and body mass index are predictors of high 
leptin/ghrelin ratio. Leptin/ghrelin ratio is not affected by 
permissive underfeeding and is not associated with 
mortality.","container-
title":"Nutrients","DOI":"10.3390/nu12010036","ISSN":"2072
-
6643","issue":"1","language":"en","license":"http://creativeco
mmons.org/licenses/by/3.0/","note":"number: 1\npublisher: 
Multidisciplinary Digital Publishing 
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parts":[["2020",1]]}}}],"schema":"https://github.com/citation-
style-language/schema/raw/master/csl-citation.json"} (Arabi et 
al., 2020). Significant and interesting associations might be a 
helpful marker for central obesity. 

5. CONCLUSIONS: 
According to our research, there were notable differences in the 
blood concentrations of peptide hormones between persons 
who were obese and those who were not. This study evaluates 
blood levels of oxyntomodulin and leptin in obese individuals. 
Since there is a significant correlation between these hormones 
and BMI, impacting both BMI markers and lipid profiles, obese 
people have higher levels of leptin and lower levels of OXM 
than non-obese people. Leptin was shown positively related to 
serum TC, TG HDL and VLDL, while Oxyntomodulin was 
negatively correlated with TG, HDL, VLDL, a significant 
association of Leptin/OXM ratio, Leptin/BMI ratio and 
OXM/BMI ratio in obese Individuals. The present study 
concluded that serum Leptin and OXM hormones significantly 
impacted controlling appetite in obesity. 
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TABLE 1. HABITS AND SOCIO-DEMOGRAPHIC CHARACTERISTICS 
 
Variables 

 
No. (%) 

Age (years) 

30-39 33 (27.1 %) 

40-49 23 (15.15 %) 

50-59 14 (9.2 %) 

≥ 60 6 (3.95 %) 

Gender 

Male 54 (35.55 %) 

Female 22 (14.45 %) 

Smoking  

Never 39.5 (26 %) 

Ex-smoker 10 (6.6 %) 

Current smoker 26.5 (17.45 %) 

Consumption of sweets, soft drinks and Junk foods 

Yes 62.5 (41.1 %) 

No 13.5 (8.9 %) 

Alcohol  

Never 69.5 (45.7 %) 

Occasionally 1.5 (1 %) 

Sometimes 5 (3.3 %) 

Diet 

I eat meat 74 (48.7 %) 
I don't love meat 2 (1.3 %) 

Meals 
Once 4 (2.65 %) 

Twice 15 (9.85 %) 

Three times 51.5 (33.9 %) 

More than three times 5.5 (3.6 %) 
 
Total 

 
76 (100%) 
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TABLE 2. MEDICAL HISTORY 

 
 
 
TABLE 3. ARITHMETIC MEANS OF BIOCHEMICAL PARAMETERS IN 
THE STUDY POPULATION 

 
FBS: Fasting blood sugar, BMI: Body mass index, SD: 

Standard deviation, TC: Total Cholesterol, TG: Triglycerides, 

HDL: High-density lipoprotein, LDL: Low-density lipoprotein, 

VLDL: Very-low-density lipoprotein, p: p-value. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
TABLE 4: ARITHMETIC MEANS OF BIOCHEMICAL PARAMETERS 
AMONG GROUPS 

Metabolic 
parameters  Mean ± SE 

95% CI* 

Lower-Upper 
p-value 

T.C 
(mg/dL) 

Normal 80.55 ± 2.751 75.03-86.06 0.383 

 Overweigh
t 

83 ±2.56 77.92-88.26 

Obese 84.78±4.19 75.91-93.65 

 

TGs 
(mg/dL) 

Normal 75.16 ± 8.80 57.52-92.79  

0.025 

 

 

 

 
 
 
 
 
 

Overweigh
t 

94.57 ± 6.41 81.64-107.51 

Obese 112.67±14.71 81.54-143.79 

HDL 
(mg/dL) 

Normal 20.65 ± 0.75 19.16-22.15  

0.023 

 

 

 

Overweigh
t 

18.41 ± 0.53 17.34-19.48 

Obese 19.36±0.99 17.25-21.47 

LDL 
(mg/dL) 

Normal 44.86± 1.85 41.16-48.56 0.645 

Overweigh
t 

45.76± 2.48 40.76-50.76 

Obese 42.93±3.962 34.55-51.32 

VLDL 
(mg/dL) 

Normal 15.03 ± 1.759 11.50-18.56  

0.025 

 

 

 

Overweigh
t 

18.92± 1.28 16.33-21.51 

Obese 22.53±2.94 16.31-28.76 

 
 

 
TABLE 5. DESCRIPTIVE STATISTICS OF THE STUDIED PARAMETERS 
BY BMI CATEGORIES 

  

Leptin 
(ng/ml) 

 BMI Mean 
± SE 

 95% CI** Lower -
Upper 

p-value 

Norma
l 

2.72±0
.26 

 2.19-3.24 <0.001 

Overw
eight 

6.42±0
.53 

 5.36-7.49 

Obese 18.26±
1.85 

 14.36-22.16 

Oxyntomod
ulin 

(OXM) 
(pg/ml) 

Norma
l 

1.09±0
.06 

 0.99-1.2 <0.001 

Overw
eight 

0.75±0
.07 

 0.61-0.89 

Obese 0.44±0
.07 

 0.29-0.58 

 

*CI: Confidence interval. By ANOVA, p: p- value, SE: 
Standard Error. 

 

Variables No. (%) 
 

Diabetes 

Type 2 DM 10 (6.6 %) 

No DM 66 (43.4 %) 

Chronic heart disease 

None 61.5 (40.45 %) 

Cardiovascular disease (CVD) 6 (3.95 %) 

Congestive heart failure (CHF) 3.5(2.3 %) 

CVD and CHF 2.5 (1.65 %) 

CVD and previous myocardial infarction 1.3 (3.3 %) 

Hypertension 

Yes 12.5 (8.2 %) 

No 31.75 (41.8 %) 

Total 76 (100%) 

Variables Mean ±SD p-value 

FBS (mg/dl) 62.43± 21.85 <0.001 

BMI (kg/m2) 14.87± 3.75 <0.001 

Total cholesterol (mg/dl) 82.69± 18.38 0.15 

Triglycerides (mg/dl) 93.86± 59.52 0.004 

HDL (mg/dl) 19.54± 4.65 0.37 

LDL (mg/dl) 44.40± 15.34 0.83 

VLDL (mg/dl) 18.78± 11.9 0.004 
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Figure 1: Correlation Coefficient Between BMI and Leptin, Figure 2: Correlation Coefficient Between BMI and Oxyntomodulin 

 

TABLE 6: CORRELATION BETWEEN HORMONE PARAMETERS WITH LIPID PARAMETERS IN OBESITY 
Hormone 

parameters 

Pearson correlation and 

p-value 

T.C 

mg/dl 

TGs 

mg/dl 
HDL mg/dl LDL mg/dl VLDL mg/dl 

OXM (pg/mL) r 0.016 -0.130 -0.004 0.121 -0.130 

 p-value 0.844 0.109 0.960 0.136 0.109 

Leptin (ng/mL) r 0.121 0.190 0.096 -0.029 0.189 

 p-value 0.137 0.019 0.238 0.714 0.019 

OXM: Oxyntomodulin 

 

TABLE 7: THE RELATIONSHIP BETWEEN HORMONES RATIO AND BMI IN OBESE 

  Mean ±SE 95% CI 
Lower- Upper p-value 

L/BMI ratio Normal 11.51±1.14 9.23-13.79 <0.001 

  Overweight 22.83±1.87 19.06-26.61  

  Obese 48.13±4.92 37.73-58.54  

    

O/BMI ratio Normal 4.58±0.25 4.08-5.08   <0.001 

  Overweight 2.42±0.26 1.88-2.95 

  Obese 0.92±0.20 0.51-1.34  

L/O ratio Normal 1.26±0.18 0.89-1.62   <0.001 

  Overweight 6.99±1.27 4.43-9.55 

  Obese 35.74±7.77 19.38-52.10  

O: Oxyntomodulin, L: Leptin, BMI: Body mass index 
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