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Study of the serum level of fasting glucagon-like peptide-1
in type 2 diabetics and its relation to the glycemic profile
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Background
Glucagon-like peptide-1 (GLP-1) is a peptide formed of 30 amino acids. It is
synthesized in and released from the enteroendocrine L cells that are present
throughout the small and the large intestine. Because of the important physiological
role of GLP-1 in augmenting insulin secretion, it is generally believed that GLP-1
release is deficient in type 2 diabetes mellitus (T2DM) patients.
However, studies in adults have yielded conflicting results showing decreased,
normal, or increased GLP-1 concentrations in prediabetics or T2DM after oral
glucose or mixed meal.
The aim of this work was to study the level of fasting total GLP-1 in T2DM patients
and its relation to the glycemic profile.
Patients and methods
This study included60T2DMpatientsand40participantsmatched for ageandsexas
a control group, selected from the inpatient and outpatient clinics of the Internal
Medicine Department in Menoufia University Hospital. After obtaining their informed
consent, all participants were subjected to a full assessment of history and physical
examination with estimation of BMI, insulin resistance with homeostasis model
assessment-2, and investigations including fasting blood glucose (FBG), glycated
hemoglobin (HbAIc), and the total fasting levels of GLP-1.
Results
There was no significant difference in the level of GLP-1 between T2DM patients
and the controls. There were significant negative correlations between the fasting
total GLP-1 and FBG, HbAIc, serum insulin, and homeostasis model assessment-2
in both the total sample and the T2DM patients.
Conclusion
Fasting total levels of GLP-1 are not reduced in T2DM patients and are negatively
correlated with FBG, HbAIc, and insulin resistance.
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Introduction
The incretin effect is the augmented insulin secretion
that is elicited by oral compared with intravenous
administration of glucose when glucose levels during
two challenges are matched. It is clear that the incretin
effect is lower in those with type 2 diabetes mellitus
(T2DM) than healthy individuals [1].

The fasting glucagon-like peptide-1 (GLP-1) level in
T2DMis still a topicof controversy.Somestudies showed
that its level is higher in diabetics than in controls [2],
some concluded that it is the same in both diabetics and
nondiabetics [3], whereas others have reported that it is
lower in diabetics than in normal controls [4].

The aim of this work was designed to study the serum
level of fasting GLP-1 in T2DM compared with
controls, and to determine the relation of this level
with the glycemic profile as measured by fasting blood
glucose (FBG) and glycated hemoglobin (HbAIc).
ished by Wolters Kluwer - M
Patients and methods
The Selected patients gave consent for participation in
the study before they were exposed to examination and
investigations. The protocol of this study was approved
by the ethical committee of faculty of Medicine. The
study was carried out on 100 participants divided into
two groups:
(1)
edkno
Group 1: 60 T2DM patients.

(2)
 Group 2: 40 healthy controls matched for age and

sex.
The patients were recruited from the clinics of Internal
Medicine and Diabetes Unit during the period from
July 2017 to October 2017.
w DOI: 10.4103/ejim.ejim_76_17
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Exclusion criteria
(1)
Tabl

FBG

HbA

Fast

HOM

Seru

ALT

BMI

ALT,
MW,

Tabl

Fast

GLP
Severe renal and hepatic impairment.

(2)
 Acute illness or malignancy.

(3)
 T2DM on incretin-based therapy or metformin.
After obtaining their informed consent, all the
participants were subjected to the following:
(1)
 Full assessment of history.

(2)
 Complete physical examination including body

weight, height, and calculation of BMI.

(3)
 Laboratory assessment including FBG, HbAIc,

blood urea and creatinine, serum alanine
transaminase, fasting serum insulin level, and
fasting serum GLP-1, and assessment of insulin
resistance using the homeostasis model
assessment-2 (HOMA2) calculator according to
the HOMA2 model in participants with normal
and impaired glucose tolerance.
Statistical method
Statistical analyses were carried out using SPSS software
(IBMCorp., IBMSPSSStatistics forWindows, version
18.0, Armonk, NY: IBM Corp., Chicago, USA).

Quantitative data were presented as mean±SD. The
statistical significance between means was estimated
using the Mann–Whitney test and Student’s test.
Spearman’s correlation coefficient was used to measure
the strength of the association between two numerical
variables. Differences were considered statistically
significant at a P value of less than or equal to 0.05.
Results
The study included 60 patients with T2DM and 40
healthy participants as a control group.
e 1 Comparison between the studied groups according to the

Group 1 (n=60) Gr

(mg/dl) 164.07±56.08

IC (%) 7.94±1.89

ing serum insulin (μl/ml) 14.8±4.55

A2 7.70±6.0

m creatinine (mg/dl) 0.87±0.29

(U/l) 36.86±11.75 3

(kg/m2) 26.7±4.8

serum alanine transaminase; FBG, fasting blood glucose; HbA1C,
Mann–Whitney test; t, Student’s test. P≤0.05, statistically significan

e 2 Comparison between the groups studied according to the

Group 1 (n=60) G

ing total GLP-1 (pg/ml) 629.60±240.40

-1, glucagon-like peptide-1; MW, Mann–Whitney test. P≤0.05, statis
The FBG, HbAIc, fasting serum insulin, and
HOMA2 were significantly higher in group 1
compared with group 2, whereas there was no
significant difference between the two groups in
BMI (Table 1).

There was no statistically significant difference
between both groups in the total fasting levels of
GLP-1 (Table 2).

There were significant negative correlations between
the total GLP-1 levels and FBG,HbAIc, fasting serum
insulin, and HOMA2, and no significant correlation
between GLP-1 level and BMI (Table 3).
Discussion
GLP-1 is synthesized and released from the
enteroendocrine L cells that are present throughout
the gut [5]. Together with the glucose-inhibitory
polypeptide, they account for the incretin effect,
which is uniformly defective in T2DM patients [6,7].

The current study showed that there was no
statistically significant difference in the GLP-1
levels between the diabetic group and the controls;
this is in agreement with what was reported by Yabe
et al. [3], who found that the total fasting levels of
GLP-1 showed no significant difference between
T2DM patients and healthy individuals. Also, a
meta-analysis including 22 studies carried out by
Calanns et al. [8] showed that were no significant
differences in the total fasting GLP-1 levels between
T2DM patients and controls. Lastya et al. [4] reported
that the fasting GLP-1 level was significantly lower in
participants with T2DM than those with normal
glucose tolerance, which is not in agreement with
our results, and explained this difference by
clinical and laboratory data

oup 2 (n=40) Tests of significance P value

83.89±9.16 MW=3.832 <0.001*

5.39±0.23 t=8.477 <0.001*

3.1±1.60 MW=2.920 0.003*

2.03±0.91 MW=2.783 0.005*

0.88±0.118 t=0.207 0.836

4.55±11.10 t=0.984 0.327

25±5 t=1.706 0.091

glycated hemoglobin; HOMA2, homeostasis model assessment;
t. *Statistically significant.

fasting total glucagon-like peptide-1 level

roup 2 (n=40) Test of significance P value

601±201.10 MW=0.611 0.541

tically significant.



Table 3 Correlation between the fasting total glucagon-like
peptide-1 and other parameters in the studied groups

Total (n=100) Group 1 (n=60)

r P r P

FBG −0.295 0.005 −0.281 0.028

HbAIC −0.275 0.009 −0.388 0.002

HOMA2 −0.561 <0.001 −0.577 <0.001

Fasting serum insulin −0.465 <0.001 −0.508 <0.001

BMI 0.095 0.205 0.205 0.068

FBS, fasting blood glucose; HbA1C, glycated hemoglobin;
HOMA2, homeostasis model assessment. P≤0.05, statistically
significant.
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suggesting impaired GLP-1 release and accelerated
GLP-1 metabolism in T2DM participants.

In contrast to our results, Alssema et al. [2] reported
that fasting levels of GLP-1 were significantly higher
in T2DM patients in comparison with normoglycemic
participants and explained that higher levels of fasting
GLP-1 may reflect a compensatory mechanism to
overcome generalized impairment of beta cell
response and function.

The present study found no significant correlation
between fasting GLP-1 levels and BMI, in
agreement with the finding reported by De Luis
et al. [9], who found no significant correlation
between GLP-1 levels and BMI in obese patients
with metabolic syndrome. The same was also
reported by Zhang et al. [10], who found no
significant correlation between fasting GLP-1 levels
and either BMI or waist circumference among T2DM
patients and prediabetics.

The weight-decreasing effect of GLP-1 because of
enhanced satiety and delayed gastric emptying is
suggested to occur with high or supraphysiological
GLP-1 levels, whereas low levels of GLP-1 have
lipogenic effects on adipocytes [11]. In the current
study, we found a significant negative correlation
between GLP-1 levels and FBG in the total sample
and in diabetics; this is in agreement with the result
reported by Vilsbøll et al. [12], who found that GLP-1
is insulinotropic even at basal glucose levels. Also,
Umeda et al. [13] found that FBG improved
significantly in T2DM patients after bariatric
surgery and showed that the improvement is related
to increased GLP-1 release.

However, Yamaoka-Tojo et al. [14] found that there
was no significant relation between fasting GLP-1
levels and FBG in T2DM patients and prediabetics.
The difference between the result of this study and the
study of Yomaoka-Tojo et al. [14] may be related to the
difference in participant characteristics as their study
included some patients with coronary artery disease,
liver disorders, and chronic kidney disease, which may
affect GLP-1 levels and their relationship with FBG.

The current study found a significant negative
correlation between GLP-1 levels and HbAIc in
the total sample and diabetics. Sista et al. [15]
showed that there was a significant negative
correlation between fasting GLP-1 and HbAIc in
T2DM patients who are subjected to bariatric
surgery and followed up for 2 years. However,
Hattori et al. [16] and Yamaoka-Tojo et al. [14]
found no significant correlation between the two
variables. The difference between the results of the
studies may be explained by the difference in the
characteristics of the participants, racial factors, and
sample size, which may affect the relation between the
two variables.

There are two mechanisms by which GLP-1 decreases
plasma glucose: the first one is insulin dependent and
the second is insulin independent, which is mediated
through the glucagon-suppressing effect of GLP-1.
Hare et al. [17] found that the glucagonostatic and
insulinotropic effects of GLP-1 contribute equally
toward its glucose-lowering effect.

In this study, there was a significant negative
correlation between GLP-1 levels and insulin
resistance as measured by fasting serum insulin and
HOMA2; this is in agreement with a recent study
carried out on T2DM patients in China byWang et al.
[18] A significant negative correlation was found
between fasting GLP-1 and insulin resistance.
However, Yabe et al. [19] found that there was no
significant correlation between GLP-1 and insulin
resistance in obese patients with metabolic
syndrome; a few investigators have shown that
numerous high-affinity GLP-1 binding receptors are
expressed on the insulin-sensitive tissues [10], but the
relation between endogenous GLP-1 and insulin
resistance still needs to be investigated further.
Conclusion
The levels of fasting total GLP-1 are not significantly
different in T2DM patients compared with health
individuals, and fasting GLP-1 is significantly and
negatively correlated with FBG, HbAIc, and insulin
resistance.
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