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ABSTRACT: Within extremely precise limitations, the management of blood glucose levels in healthy individuals
can be achieved and maintained. The glucose level rises immediately after a meal is consumed. Incretin hormones,
which are appeared in the digestive system, play an essential function in the order of glucose, the maintenance of
energy balance, and the protection of Langerhans islets cells. They are involved in the regulation of glucose levels in
the body, and if their secretion is hindered, they can be used to anticipate the development of diabetes as soon as
possible.The overarching goal of the research is to identify the relationship between the production of GLP-1 and the
development of insulin resistance , which ultimately results in type 2 diabetes.The case-control portion of current
investigationdepends on a revision of medical records from patients at the Clinic for Endocrinology , Diabetes, and
Metabolic Diseases at the Clinical Center of Serbia, and computing the relevant parameters and doing statistical
analysis.In terms of glucose profile, there was a substantial statistical divergence between the two groups that was
found in the study. The relationship between Glucagon-like peptide 2 (GLP-2) and Homeostatic Model Assessment
for Insulin Resistance (HOMA-IR) was found to be negative and statistically considerable (p=0.045). There was a
statistically considerable positive association between DPP-IV and HOMA-IR (p=0.05).Our finding displays that
insulin resistance can result in the suppression of glucagon-like peptide 1 production in persons with diabetes.
According to the information presented here, reduction of GLP-1 secretion is detached and will not occur in all
people with poor glucose metabolism . This is due to a condition known as prediabetes, which will be discussed

further in this section.

INTRODUCTION

Type 2 diabetes represents a non-infectious condition that
is becoming increasingly common, and the frequency of
occurrence is likely to continue growing in the future as
well. Being familiar with the biology of this disease is
essential if one hopes to decrease the risk factors that
contribute to the development of this condition. In
accordance with the World Health Organization, the
number of individuals who have been diagnosed with
diabetes all over the world has raised from 108 million in
1980 to 422 million in 2014. This indicates that the
global prevalence of diabetes has increased from 4.7% to
8.5% over this time period. Complications of diabetes

include cardiovascular illness, amputation of lower

extremities owing to limb amputation, kidney failure, and
blindness as a result of retinopathy[1].

The discovery of a diverse variety of GLP-1 receptor
agonists has been particularly productive, but
investigation using GIP monotherapy in people with
type 2 diabetes have been consistently disappointing .
"Both GIP-GLP-1 coagents and GIP receptor antagonists
used in combination with GLP-1R agonists appear to be"
beneficial in terms of both weight loss and diabetes
control, although the molecular mechanisms behind these
advantages are still unknown [2].

A significant role is played by incretin hormones, which

are released in the digestive system and are involved in

*Corresponding author: dr.rasoolobaidi@abu.edu.iq (R.M.Shukur Al-Obaidi)

DOI: 10.22034/jchr.2021.685648


mailto:dr.rasoolobaidi@abu.edu.iq

R.M.Shukur Al-Obaidi / Journal of Chemical Health Risks 11 (2021) 173-178

the glucose regulation, the maintenance of energy
balance, and the protection of Langerhans islets cells.
They are involved in the regulation of glucose levels in
the body, and if their secretion is hindered, they can be
used to anticipate the development of diabetes as soon as
possible. If there is a reduction in the production of
these hormones and the existence of Diabetes , their
substitution with GLP-1 mimetics or a DPP-4 inhibitor
can result in improved control of the illness and lower
blood glucose levels[3].

Many studies have been conducted on GLP-1 mimetics,
with the result that patients who are treated with GLP-1
(mimetics) or DPP4 inhibitors may have a better
prognosis with their illness. GLP-1 is a hormone that is
involved in the management of glucose and energy
balance and the regulation of weight gain and obesity. In
the same experiments, the researchers came to the
conclusion that, in the majority of cases, GIP secretion is
retained or even enhanced, but the insulinotropic impact
is reduced. It has been recommended by some researchers
that patients with secondary diabetes have a decreased
incretin impact. Overall, the findings of all investigations
indicate that patients with type 2 diabetes have
decreased GLP-1 production while maintaining GIP

secretion [4].
MATERIALS AND METHODS

The case-control investigation was based on the
examination of medical records of patients from the
Clinic for Endocrinology, Diabetes, and Metabolic
Diseases, Clinical Center of Imam Al Hassan in Karbala,
the calculation of the required parameters, and statistical
analysis. The research portion of this study was divided
into three parts: the research portion, the clinical portion,
and the administrative portion.

The current investigation's objectives were to "compare
the values of HOMA-IR and GLP-1 and compute the
correlation between them, as well as to compare the
and HOMA

values of BMI IR and calculate the

174

correlation between them" in order to analyze the
prediction of type 2 diabetes in the participants. As part
of the investigation, medical data from patients at an
obesity center are being analyzed.

A number of 80 individuals were participated in the
investigation, who were separated into two groups: Cases
group consisted of 40 type 2 diabetes patients, whereas
the Control group composes of 40 apparently healthy
individuals who were age and sex matched. All of the
participants' weight and height were measured, and their
BMI was calculated based on the results.

Measurements were made of the condensations of
glucose, insulin, and GLP-1. The HOMA IR was
developed based on the condensations of glucose and
insulin in the blood and an indicator of insulin resistance.
IBM SPPS Statistic was used to conduct a statistical
analysis of the data collected. A comparison was made
between the statistical data and the HOMA IR and BMI,
and between the statistical data and the HOMA IR and
GLP-1. For the purpose of making statistical conclusions
about the data (r), the Bayes factor and the correlation

coefficient were employed.
RESULTS

Regarding LDL and Triglyceride levels, there was a large
statistically considerable variance between the examined
groups, and there was a statistically considerable variance
between the studied groups in relation to HDL Table 1.
GLP-2 and DPP-1V levels were significantly variance
between the two study groups, which was statistically
significant. Table 2.

There was high statistically considerable variance
between the studied groups as regard Glucose profile
Table 3.

There was negative correlation between GLP-2 and
HOMA-IR with significance (p=0.045). There
Positive correlation between DPP-IV and HOMA-IR

was

with significance (p=0.05) Table 4.
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Table 1. Comparing studied groups

Cases (n = 40) Control (n = 40) p Sig.
Age (years) 54.98 + 11 54+128 0.716 NS
Sex No. % No. %
Male 20 50.0 24 60.0
0.369 NS
Female 20 50.0 16 40.0
BMI 28.07 +4.06 29.13+4.12 0.250 NS
Systolic BP(mmHg) 130.25 + 18.04 129.25+16.7 0.798 NS
Diastolic BP(mmHg) 72.25+8.91 725+11.27 0.913 NS
Cholesterol (mgdl™) 195.22 +44.73 209.95 + 36.92 0112 NS
HDL (mgdl™) 54.68 +27.75 67.75 + 16.33 0.012 S
LDL (mgdI™) 90.2 +39.19 117.65+22.26 <0001 HS
Triglyceride(mgdl™) 244.52 + 96.91 126.2 +53.62 <0.001 HS

x%: Chi square test t: student-t test;p: p value for comparing between the studied groups
*: Statistically significant at p < 0.05

Table 2. Comparing studied groups as regard Incretins

Cases (n = 40) Control (n = 40) p Sig.

GLP-1 (ngml™) 13.55 (2.2 - 25.58) 9.05 (1-27.28) 0364 NS
GLP-2 (ngml™) 15.45 (3.85 - 19.28) 8.05 (1-21.58) 0015 S

GIP (pgml™) 4166.05 (737.73 - 6959.1)  4099.3 (360.43 —7848.6) 0.945 NS
DPP-1V(ngml™) 16.95 (7.1 - 19.48) 8.2 (2.93-13.93) 0005 S

U: Mann-Whitney test;p: p value for comparing between the studied groups ;
*: Statistically significant at p < 0.05

Table 3. Comparison between studied groups as Glucose profile

Cases (n = 40) Control (n = 40) p Sig.

HbAlc (%) 7.39+0.6 5.02+0.38 <0.001 HS

FBG (mgdL™?) 137.15 + 13.47 90.33 £6.01 <0001 HS
F. insulin 559+151 6.47+1.21 0.005 S

HOMA-IR 1.87+0.46 1.44 +0.27 <0.001 HS

t: student-t test;p: p value for comparing between the studied groups
*: Statistically significant at p < 0.05
Table 4. CorrelatingIncretins and HOMA-IR

HOMA-IR
R p
GLP-1 -0.066 0.559
GLP-2 -0.225 0.045
GIP 0.087 0.445
DPP-1V 0.220 0.050

r: Pearson correlation;p: p value for comparing between the studied groups
*: Statistically significant at p < 0.05
DISCUSSION

The regulation of blood glucose level in normal lower the glucagon secretion from pancreatic  cell; and

individual is controlled by very strict limits. Immediately the contrariwise. Insulin will reduces the glucose level by
after food ingestion, the glucose level increases. This will lowering the glycogenolysis and gluconeogenesis in liver

trigger insulin secretion from pancreatic B cell and will and increasing the glucose uptake in the peripheral tissue,
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as well as by lowering glucagon secretion in pancreas.
This does not occur in diabetes mellitus, one of its causes
is pancreatic f cell defect[5].

Incretin hormones, which are secreted in the digestive
system and are involved in glucose control, energy
balance, and the protection of Langerhans islets cells,
play a vital role. They have a role in the body's glucose
control, and if their secretion is hampered, they can be
utilized to predict the onset of diabetes in the near future.
Their substitution with GLP-1 mimetics or a DPP-4
inhibitor can result in improved control of the illness
and lower blood glucose levels if there is a decline in the
synthesis of these hormones and the presence of Diabetes
[6].

When it comes to LDL and Triglyceride levels, we
observed a substantial statistically considerable variance
between the examined groups, as well as a statistically
significant difference when it comes to HDL levels in the
current study. In terms of age, gender, and body mass
index (BMI), there was no statistically considerable
variance between the examined groups.

Identical findings were reflected by Toft-Nielsen et al.
[7]who detected that there is no statistically considerable
variances between the investigated groups regarding age,
sex and BMI. There was statistically considerable
variances between the investigated groups regarding
LDL.

According to a previous study, greater BMI values are
related with a higher value of the Homeostatic Model
Assessment for Insulin Resistance (HOMA IR). In the
lengthier research, BMI was shown to be accompanied
with HOMA IR in a manner that was independent of the
A number of researchers have

other variables.

demonstrated that BMI has an independent positive
connection with insulin resistance indicators and an
inverse association with the activity of beta cells that
have been acclimated to insulin resistance in individuals
with newly diagnosed type 2 diabetes [8].

Subjects with IFG + IGT and NIDDM, as well as those at
a more severe stage of glucose metabolism disorders |,
had considerably lower total GLP-1 levels, as with
certain studies, than those at a less severe stage. Patients
with prediabetes, particularly those with IFG + IGT, may
have lower overall GLP-1 concentrations and a reduced

sensitivity to glucose, which may suggest that they
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already have GLP-1 abnormalities. However, it is not yet
clear what function it plays in the development of type 2
diabetes. Multiple experts, on the other hand, referred
that GLP-1 levels in individuals with IGT or type 2
diabetes have not been found to be decreased. Although
the exact reason and method of this difference are
unknown, there is a potential that this assertion is
dependent on the type of prediabetes that is being
discussed[9].

GLP-1 and DPP-IV levels were found to be statistically
significantly different between the two groups in this
investigation, according to the findings. According to
Nauck et al. [10], who investigated the impact of
intravenous infusions of GIP and GLP-1 in moderately
type 2 diabetic patients and matched controls, the
insulinotropic effect of GIP was almost completely lost in
the patients, whereas the insulin response to GLP-1 was
almost identical to that seen in the controls. Elahi and
colleagues came at the same conclusion [11].

The findings of Bagger et al.[12]revealed that there were
no statistically considerable variations in baseline levels
between OGTTs and IIGIs in either group . When
comparing patients with type 2 diabetes to healthy
control participants, GIP levels were substantially greater
in the diabetic patients. It was discovered that there were
no changes in GIP responses between the groups during
OGTTs (P = NS). In the study, it was shown that there
were no considerable variances in mean fasting values
across the groups. As oral glucose loading raised, raising
GLP-1 responses were detected in both groups, with no
statistically significant differences identified between the
groups (P = NS).

GIP secretion has been observed to be normal or slightly
impaired in the majority of cases. Toft-Nielsen et al.
[7]conducted a prior research in individuals with type 2
diabetes who represented a fairly broad clinical spectrum
of the illness and observed near-normal fasting levels and
meal responses, as well as no associations between
metabolic markers and GIP responses in this population.
In the same investigation, it was discovered that the
secretion of GLP-1 had been significantly decreased.
Using multiple regression analysis, it was discovered that
the impairment was associated with disabled -cell
function. People with poor glucose tolerance exhibited an

intermediate GLP-1 response, which was detected.
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When type 2 diabetes individuals were subjected to a 15

mmoll*  hyperglycemic  clamp, Vilsboll et al.
[13]investigated the differential effects of high dosages
of GIP and GLP-1 on their glucose metabolism. GLP-1
infusion was shown to be effective in restoring the late-
phase (30-120 min) insulin response to glucose (which
had been almost nonexistent in those patients) to levels
that were indistinguishable from those found in healthy
controls in those trials. For want of a better phrase, the
individuals had a perfectly normal insulin response to
glucose when given GLP-1. Kjems et al.[14] made a
similar discovery (that GLP-1 can restore -cell response
to glucose in individuals with type 2 diabetes) but used a
completely different strategy to do it. According to the
findings of this study, there was a substantial statistical
difference between the examined groups when it came to
glucose profile.

Radoj¢in et al.[15]pointed out that HOMA IR values are
ordered from 0.09 to 21.67, with an average value of
2.86. than 25 had

patients (65.52%), whereas ten patients (34.48%) had

Values  less nineteen
values that correspond to insulin resistance (> 2.5). The
average HOMA IR in obese individuals was 3.26, while
the average HOMA IR in patients with a BMI of less than
25 was 1.82. The current study displays that there was
negative correlation between GLP-2 and HOMAIR with
considerable (p=0.045). There was Positive correlation
between DPP-IV and HOMA-IR with considerable
(p=0.05).
HOMA IR and GLP-1 have a moderate connection,
according to Radoj¢in et al.[15], who found that the
Bayes factor (4.589) indicates a moderate correlation
between the two measures. The Pearson coefficient (r = -
0.177) indicates a negative relationship between these
two parameters, indicating that an increase in HOMA IR
readings findings in a reduction in GLP-1 and vice versa.
The HOMA model has proved to be a valid clinical and
epidemiologic tool in the description and etiology of
diabetes, and it has since become a standard tool in
clinical Endocrinology. The HOMA index is a sensitive
insulin
This

into great depth on how glucose

method for estimating  beta cell activity,

sensitivity, and glucose intolerance status .

document goes

intolerance can lead to type 2 diabetes [16].
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Recent years have seen a tremendous increase in the
development of the incretin biotechnology area. GIP,
frequently referred to as the "forgotten twin" of GLP-1, is
now being researched as a potential novel medication for
the treatment of diabetes when used in conjunction with
GLP-1. In clinical practice, GLP-1R agonists and DPP-4
inhibitors have demonstrated excellent results in the
treatment of type 2 diabetes . In a study of 18 individuals
with i-IFG, the effects of GLP-1R agonists and DPP-4
inhibitors on hepatic and peripheral insulin action , as
well as glucagon and incretin hormone secretion, were

examined[17].
CONCLUSIONS

Our finding demonstrates that insulin resistance can
result in the suppression of glucagon-like peptide 1
production in persons with diabetes. According to the
GLP-1

secretion is detached and will not happen in all people

information presented here, reduction of
who suffer poor glucose metabolism . This is due to a
condition known as prediabetes, which will be discussed
further in this section. We observed a link between BMI
and HOMA IR values throughout the research, implying
that excess body fat mass and increased body weight may
lead to the development of insulin resistance and, as a

result, the appearance of type 2 diabetes .
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