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Background: Glucagon like peptide 1 (GLP1) is incretin hormone which possess biological effect on the kidneys. In
conditions where the estimated glomerular filtration rate (eGFR) decreases or in the condition of chronic kidney disease
(CKD), there is an increase in the inactive GLP1 or metabolites levels.

Objective: To prove the relationship between eGFR with fasting and response of GLP1 after oral glucose loading in type
2 diabetes mellitus (T2DM) patients.

Methods: An analytic cross sectional study on fasting and response of GLP1 after glucose loading in 60 subject with
T2DM, age 35-65 years, was conducted. Each subject was obtained for fasting GLP1 and 30 minutes after 75 gram oral
glucose loading. Subject were grouped based on eLFG into <60 ml/mnt/1.73m?and =60 ml/mnt/1.73 m%,

Result: In the group of T2DM with eGFR <60 ml/mnt/1.73m?, median fasting GLP1 was 1.43 (0.38-8.50) ng/mL, in the
group of eGFR =60 ml/mnt/1.73 m*was 1.57 (0.46-3.69) ng/mL (p=0.124). In the group of eGFR <60 ml/mnt/1.73 m?,
median GLP1 after 30 minutes was increasing to 1.78 (1.12-8.35) ng/mL, as well as in group of eGFR >60 ml/mnt/1.73
m? 1.79 (0.65-4.22) ng/mL (p=0.250). There were no correlation between fasting and 30 minutes after oral glucose
load GLP1 with eGFR (p=0.510).

Conclusion: There were no correlation between eGFR and GLP1, both fasting and 30 minutes after 75 gram oral glucose
loading in T2DM. Level of GLP1 was increasing after oral glucose load in T2DM patients but not affected by stage of
chronic kidney disease based on eGFR.
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INTRODUCTION

Epidemiological research shows a rising trend of type
2 diabetes (T2DM) incidence in the world. The World Health
Organization (WHO) predicts an increasing in the number of
people with T2DM in Indonesia from 8.4 million in 2000 to
around 21.3 million in 2030, a two to threefold increase in
the number of people with T2DM in 2035." Type 2 diabetes
mellitus is a group of metabolic diseases characterized by
hyperglycemia due to absolute deficiency of insulin secretion
or reduced biological effectiveness of insulin, or both. In
T2DM there are kidney disorders such as urinary tract stones,
urinary tract infections, acute and chronic pyelonephritis, and
glomerulonephritis called non diabetic renal disease (NDRD)
or non diabetic kidney disease in diabetic patients. Diabetic
nephropathy is the most common kidney disorder in T2DM.?

Glucagon like peptide 1 (GLP1) is one of the incretin
hormone produced by gastrointestinal tract and its release
depends on nutrient intake.’ The total of GLP1 concentration
between 5 to 15 pmol/L in basal conditions will increase to 20

to 60 pmol/L after giving oral glucose.* GLP1 plasma levels
increase within 10-15 minutes after food intake and reach its
peak with levels of 15-50 pmol/L in 40 minutes.’

Research shows that GLP1 has a biological effect on
the kidneys. The GLP1 hormone increases natriuresis by
inhibiting sodium-hydrogen ion exchanger isoform 3 (NHE3)
in the proximal tubule.’ In conditions where the estimated
glomerular filtration rate (eGFR) decreases or in the condition
of chronic kidney disease (CKD), there is an increase in the
levels of inactive GLP1 or metabolites, but the ability of DPP
IV to degrade the active form of GLP1 is maintained so that
the levels of active or intact GLP1 do not get a difference with
the population of normal people.”

Some studies that support the biological effects of
GLP1 on the kidneys are mostly done with experimental
animals, and research in humas is still limited. This study
aimed to determine the relationship between GLP1 (fasting
and response after 75 gram oral glucose loading) and eGFR in
subject with T2DM.
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MATERIAL AND METHODS

Research design

Research with an analytic cross-sectional observational
design involving 60 subjects with T2DM patients was
conducted in April - June 2018 at the Diabetic Centre
Outpatient Clinic Department of Internal Medicine, Sanglah
Hospital, Denpasar. Subjects were collected by consecutive
sampling until 60 subjects had met the inclusion criteria. This
study was approved by the Ethical Committee of the Faculty
of Medicine, Udayana University and Sanglah Hospital (No.
2472 / UN.14.2 / KEP / 2017), and it was authorized by the
Director of Sanglah Hospital (No. LB.02.01 / XIV.2.2.1 /
39962 /2017). All subjects were given information regarding
this study and signed the informed consent. This study was
conducted in accordance with the Declaration of Helsinki.
Formulation to calculate eGFR use CKD-EPI as follow :
eGFR (ml/min) = 141 x min (S_ /x, 1)* x max(S_ /x, 1) x
0,993%¢ x 1,018. Subject were divided into 2 groups based on
eGFR, <60ml/mnt/1.73m?and >60 ml/mnt/1.73 m?.

Statistical methods

Descriptive analysis has done as a basis for statistical
analysis (hypothesis testing) to determine the characteristics
of the data held. Descriptive analysis was carried out with
the SPSS program. The selection of data presentation and
hypothesis testing depends on whether the data distribution
was normal or not. The normality test was carried out by the
Komolgorov-Smirnov test.

Bivariate analysis has done to determine differences in
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fasting GLP1 and 75 gram oral glucose loading GLP1 levels.
Data of both GLP1 levels was normally distributed two of
variables are numerical so the analysis of mean difference
using an unpaired T test.

Multivariate analysis to determine the difference
between fasting GLP1 and post-loading of 75 gram glucose
GLP1 between the eGFR <60 ml/min/1.73 m? group
compared to the eGFR > 60 ml/min/1.73 m? using the general
linear repeated measurement model test.

RESULTS

In the 60 study subjects, 2 measurements were carried
out, fasting GLP1 and 30" minute after 75 gram oral glucose
loading GLP1. The characteristic of the study subjects
described in Table 1. There was an increase in 30" minute
post-loading of glucose GLP1 levels in thein both groups (p
= 0.000) (Figure 1). The mean fasting GLP1 level was 1.87 +
1.48 ng/mL, and the mean of 30" minute post-loading of 75
grams glucose GLP1 was 2.30 £ 1.51 ng/mL.

The differences in GLP1 levels, either fasting or 30
minutes after 75 gram oral glucose loading, and based on
eGFR was measured (Figure 2). No differences of fasting
GLP1 (Table 1) and 30 minutes after 75 gram oral glucose
loading GLP1 (Table 2) was found between eGFR< 60 ml/
min/1,73 m?group and eGFR > 60 ml/min/1.73 m?group.

There was no correlation between the increase in 30
minutes after 75 gram oral glucose loading GLP1 compared
to fasting GLP1 and CKD categories (e€GFR <60 ml/min/ 1.73
m? and eGFR > 60 ml/min/ 1.73 m? (p = 0.510).

Table 1. Characteristics of research subjects
Variable (unit) n Median Range Mean + SD Test of al():)ormallty
Gender 60 (100%)
Male 40 (66.67%)
Female 20(33.33%)
Age (years) 58 35-65 56.51 +6.97 0.002
Fasting GLP1 (ng/mL) 1.47 0.38 - 8.50 1.87 £1.48 0.000
30 minutes GLP1 (ng/mL) 1.79 0.65-8.35 2.30+1.51 0.000
DM Span (year) 5 1-25 6.55 + 4.80 0.000
eGFR ml/min/1.73m? 44 7-120 49.10 £ 28.76 0.200
CKD stage 1 7 (11.7%) 0.427
CKD stage 2 12 (20%) 0.626
CKD stage 3A 11 (18.3%)
CKD stage 3B 13 (21.7%)
CKD stage 4 9 (15%)
CKD stage 5 8(13.3%)

Abbreviations: GLP1, glucagon like peptide 1; n, number of samples; DM, Diabetes mellitus; SD, standard deviation. CKD, chronic kidney disease, e-GFR,

estimated glomerular filtration rate.
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Figure 2. Fasting GLP1 levels ( GLP1-0) and 30th minute
post loading of glucose ( GLP1-30) in eGFR
groups
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DISCUSSION

This study found several results. First, no differences
of fasting GLP1 (Table 1) and 30 minutes after 75 gram oral
glucose loading GLP1 (Table 2) was found between eGFR< 60
ml/min/1,73 m?group and eGFR > 60 ml/min/1.73 m?group.
Second, no correlation between the increase in 30 minutes
after 75 gram oral glucose loading GLP1 compared to fasting
GLP1 and CKD categories.

The total GLP1 concentration between 5 to 15
pmol/L in basal conditions increase to 20 to 60 pmol/L after
giving oral glucose.’ Plasma GLP1 levels increase within 10-
15 minutes after food intake and reach its peak with levels
of 15-50 pmol/L in 40 minutes. In this first phase of GLP1
secretion, it is assumed that the nutrient detector found in the
upper gastrointestinal tract plays a role in controlling GLP1
secretion, which is called the proximal-distal loop phenomenon.
The second phase of GLP1 secretion lasts 1-3 hours because
of direct interaction between food ingredients and L cells
in the small intestine.® In the research conducted stated in
units of ng/mL and measured several types of GLP1 which
are detected and it is not exactly known what proportion of
GLP1 is measured (GLP1 7-36 / GLP1 9-36, GLP1 1-36) so
that it is difficult for us to convert to pmol/L units. Unlike the
case with Nauck’s research by only measuring GLP1 7-36, so
pmol/L was used.

GLP1
decreases in patients with T2DM. The sensitivity of {3 cells to

secretion during food absorption slightly

GLP1 also decreases in individuals with diabetes compared to
without diabetes. GLP1 improves hyperglycemia in diabetic
patients, where continuous giving of GLP1 intravenously
in hyperglycemia patients with slightly controlled and
uncontrolled T2DM can reduce fasting hyperglycemia
close to normal levels within 3-4 hours. Visboll research in

Table 2. Differences in fasting GLP1 levels between eGFR groups <60 ml/min/1.73m?and >60 ml/min/1.73m?
Variable n Mean + standard deviation Mean Difference (CI 95%) P
Fasting GLP1 41 2.03+£1.17 -0.48(-0.13-1.1) 0.124
eGFR< 60 ml/min/1,73 m?

Fasting GLP1 19 1.54£0.70

eGFR 2 60 ml/min/1.73 m?

Abbreviations: GLP1, glucagon like peptide 1; n, number of samples; eGFR, estimated glomerular filtration rate; CI, confidence interval.

Table 3. Differences in 30" minute GLP1levels between eGFR groups <60 ml/min/1.73m?and >60 ml/min/1.73m?
Variable n Mean + Standard Deviation Mean Difference (CI 95%) P

30" minute GLP1 41 2.42+1,73 -0.38(-0.28-1.05) 0.250

eGFR< 60 ml/min/1.73 m?

30" minute GLP1 19 2.03+£0,85

eGFR > 60 ml/mnt/1.73 m?

Abbreviations: GLP1, glucagon like peptide 1; n, number of samples; eGFR, estimated glomerular filtration rate; CI, confidence interval.
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2001 showed that the mean level of fasting GLP1 in T2DM
population was 10.7 mmol/L (8.0 - 14.8 mmol/L) compared
with healthy population of 5.7 mmol/L (5.0 - 6.2 mmol/L).’
Nugraha et al research in 2018 showed that the patterns of
GLP-1 levels post glucose loading were similar in obese and
non-obese subjects, and there was a tendency of lower GLP-1
levels in fasting state and post-glucose loading in obese subjects
compared to non-obese subjects.” In this study, in addition to
assessing the response of giving 75 gram oral glucose loading
to an increase in 30" minute GLP1 levels in a population of
diabetic subjects, it also investigated the relationship between
glomerular filtration rate and GLP1 levels both fasting and
post-loading of glucose. Basically, the secreted GLP1 hormone
is immediately eliminated from circulation in less than five
minutes, therefore the half-life of GLP1 in circulation is
only about one to two minutes. The elimination process
occurs through three channels. The first pathway through
the enzymatic process by the enzyme dipeptidyl peptidase
(DPP) IV which is found in intestinal lumen endothelial
cells. The second pathway is excretion through the process
of glomerular filtration and catabolism in the renal tubules of
the kidney. The third pathway is its binding directly to the
GLP1 receptor.” Generally these receptors are not found in
the distal tubule, but several studies have found GLP1 in the
proximal tubule and in the glomerulus in mRNA.” In humans
using autoradiography, GLP1 receptor is found in large and
medium-sized renal arteries, but is not found in tubules or
glomerulus. These different findings may be partly explained
by the presence of different species.”

In this study, there was a tendency of increasing fasting
GLP1 levels and the 30" minute post-loading of glucose in the
group of eGFR <60 ml/minute/ 1.73 m?. This may due to the
decrease in GLP1 elimination so that the levels of inactivated
GLP1 increase. In T2DM, decreased of GLP1 secretion is
obtained. Inflammatory cytokines known to be involved in
kidney injury in the setting of diabetes, and the longer duration
of diabetes, GLP1 will be lower, however lower eGFR will
lower the elimination, so that GLP1 levels will be detected not
different from the normal population."*

There was no correlation between the increase in 30
minutes after 75 gram oral glucose loading GLP1 compared
to fasting GLP1 and CKD categories (eGFR <60 ml/min/
1.73 m? and eGFR > 60 ml/min/ 1.73 m? (p = 0.510). This
corresponds to theory in the publication by Ahren that in
the process of degradation and elimination of GLP1, the
active form or intact GLP1 (7-36) amide will experience
cutting N-terminal dipeptide chains by DPP IV enzymes into
inactive forms or GLP1 (9-36) amide metabolites. The final
elimination process occurs through glomerular filtration and
catabolism in the renal tubules of the kidney." In conditions
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where the renal filtration rate decreases there is an increase
in inactivated GLP1 levels or metabolites, but the ability of
DPP IV to degrade the active form of GLP1 is maintained so
that active or intact GLP1 levels are not found to differ from
populations without impaired renal function.” In this study,
the measured GLP1 levels were total so that they could not
assess active or inactive GLP1 levels.

CONCLUSION

There was an increase in 30" minute post-loading of
glucose in T2DM patients. There is no relationship between
glomerular filtration rate and fasting GLP1 levels and 30®
minute after 75 gram oral glucose loading in T2DM patients.
Further research needs to be done regarding the levels of active
GLP1 in the T2DM population with impaired renal function
in order to further emphasize the relationship of the degree
of impaired kidney function to fasting GLP1 levels and 30"
minute after 75 gram oral glucose loading. Further research
is needed to prove whether T2DM span affects fasting GLP1
levels and GLP1 response after 75 gram oral glucose loading.
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