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ABSTRACT

Background: Sitagliptin is a dipeptidyl-peptidase inhibitor (DPP-4 inhibitor) Like other DPP-4 inhibitors its action is mediated by increasing
levels of the incretin hormones glucagon-like peptide-1 (GLP-1) and gastric inhibitory polypeptide (GIP). The study was aimed to evaluate the
effect of sitaglipt in on lipid profile in patients with type-2 Diabetes Mellitus at 0 level and after 16 weeks of treatment with sitagliptin.

Material and Methods: A prospective study comprising 70 diagnosed cases of type 2 diabetes mellitus was carried out. These patients were put on
sitagliptin 100 mg OD for 16 weeks and venous blood samples were taken at 0 level and after 16 weeks.

Results The decrease in mean serum cholesterol levels at 0 week and 16 weeks was 17.84mg/d1 (6.64%) . The change in mean serum triglycerides
level was 42.30mg/ d1 (18.75%). On Statistical analysis, the reduction in serum cholesterol levels and in serum triglycerides levels in total number
of patients was highly significant (p<0.001). The mean increase in serum high density lipoprotein cholesterol (HDL-C) level was 0.08 mg/dl and
mean% increase in HDL-C level was 0.25% at 4 months from baseline. On statistical analysis the increase in mean serum HDL-C level in study
group was non-significant (p 0.223).

Conclusions: The study concludes that Sitagliptin represents a substantial advance in antidiabetic therapy and it helps in improving the lipid profile
of type 2 diabetes patients.
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INTRODUCTION

Diabetes mellitus is a well-known risk factor for cardiovascular
disease. Dyslipidemia is an essential determinant of cardiovascular
risk in type 2 diabetes.' Patients with type 2 diabetes are more likely to
be dyslipidemic than the general population.” Dyslipidemia is
characterized by hypertriglyceridemia and diminishment of High
Density Lipoprotein-Cholesterol (HDL-C). In severe forms of insulin
resistance, Low Density Lipoprotein-Cholesterol (LDL-C) may also
be elevated.” The coexistence of diabetes and lipid abnormalities can
further increase the risk of cardiovascular disease. Antihyperglycemic
agents had positive effects on the dyslipidemia and may contribute to
reduce the excessive risks of cardiovascular events in a person with
diabetes.

T2DM is of multifactorial origin. The pathogenesis is complex and
results from disturbance in insulin secretion, hepatic glucose
production, and insulin resistance. Insulin is released from B-cells of
the pancreas in a glucose-dependent manner via the action of incretins
(GLP-1, gastric inhibitory peptide) secreted in response to oral
carbohydrate. The prevalence of type-2 DM is rapidly increasing all
over the world. The prevalence of diabetes for all age groups
worl([l;]vide was estimated to be 2.8% in year 2000 and 4.4% in year
2030

Sitagliptin is the first dipeptidylpeptidase-4 inhibitor to be used in the
management of type 2 diabetes. It has been found to be beneficial in
improving B-cell function and glycemic control.”!

ROLE OF SITAGLIPTIN (ADPP-IV INHIBITOR) INT2DM

In T2DM patients, the effect of the glucose-dependent insulinotropic
polypeptide (GIP), as well as the secretion of the glucagon-like
peptide-1 (GLP-1), is diminished or absent, contributing to insulin
secretion deficiency.” These two incretins are secreted by the
intestine” and stimulate insulin secretion by beta-cells, in a glucose-
dependent manner", preventing hypoglycemia. Despite the beneficial
actions of GLP-1 and GIP, their use as antidiabetic agents (mimetics) is
impractical due to their short half-lives, as a result of their rapid
inactivation by dipeptidyl peptidase-IV (DPP-IV).”"" Thus, orally
administered DPP-IV inhibitors have emerged as a new class of anti-
hyperglycaemic agents with the ability for extending the biological
effects of incretin hormones through the inhibition of their
degradation"""”" with the advantage of higher stability and
bioavailability when compared with the mimetics. Sitagliptin is a
dipeptidyl-peptidase inhibitor (DPP-4 inhibitor) that has recently been
approved for the therapy of type 2 diabetes. Like other DPP-4

inhibitors its action is mediated by increasing levels of the incretin
hormones glucagon-like peptide-1 (GLP-1) and gastric inhibitory
polypeptide (GIP). Sitagliptin is effective in lowering HbAlc and
fasting as well as postprandial glucose in monotherapy and in
combination with other oral antidiabetic agents. It stimulates insulin
secretion when hyperglycemia is present and inhibits glucagon
secretion."”

Mechanism of Action :-

Post-meal ingestion, GLP-1 and GIP are released from the small
intestine and are rapidly degraded by the enzyme DPP-4. Inhibition of
DPP-4 prevents the breakdown of GLP-1 and GIP and enhances
glucose-stimulated insulin secretion (incretin action). GLP-1 and GIP
act on the pancreatic 3-cell to increase insulin release. GLP-1 also acts
on the a-cell to suppress glucagon release and ultimately suppress
hepatic glucose production. Together, the increased cellular glucose
uptake and the decreased hepatic glucose output offer physiologic
glucose control."". Therefore, not only insulin secretion and insulin
resistance are altered, as by the previously used oral
antihyperglycemic agents, but also unmet needs of type 2 diabetes
therapy are covered by this novel therapeutic principle."” Sitagliptin
could also have the potential to be useful in pre-diabetic stages and
early stages of type 2 diabetes to retard or prevent the disease
progression."”

MATERIALAND METHODS

The present study was conducted on 70 diagnosed cases of type-2 DM
in a tertiary health care centre in North India referred by department of
internal medicine to the department of Biochemistry. These patients
were put on sitagliptin 100 mg OD for 16 weeks.

Inclusion criteria:-

1) Patients clinically confirmed as type-2 DM.

2) HbAIC>7%.

3) Age>18.

4) Type-2 diabetes patients not on sitagliptin.

5) Type-2 diabetes patients on sulfonylurea group and metformin
which were poorly controlled with these drugs.

Exclusion criteria:-

1) Patients with diabetic ketoacidosis coma.
2) Patients with renal diseases.

3) Patients with history of pancreatitis.

4) Chronic hepatitis B or C, liver disease.

5) Patients with contraindication to sitagliptin.
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A written consent was taken from all selected patients and approval of
Institutional Ethics Committee was procured. A detailed history of
each patient was also taken .

Detailed lipid profile levels were estimated in all patients. It included
serum cholesterol, triglycerides, VLDL, HDL-C and LDL-C.

Blood samples were collected under all aseptic conditions. Statistical
analysis was performed using t -test and results were analysed
accordingly

Determination of Total serum cholesterol

Normal Range: 150-250 mg/dl

It was analyzed by in vitro enzymatic colorimetric method described
by Allainetal” (1974).

Determination of Triglycerides

Normal Range: 30-180 mg/dl

It was analyzed by in vitro enzymatic colorimetric method described
by McGowan etal™ (1983).

Standard HDL-Cholesterol
Normal Range: 35-80 mg/dl
Phosphotungstate and magnesium chloride method "

Determination of LDL-Cholesterol

Normal Range  114-153mg/dl

LDL—-Cholesterol was determined by the formula devised by
Friedewald etal (1972)*"

Formula
LDL-Cholesterol= Total Cholesterol -
(Triglycerides/5+HDLCholesterol)

Determination of VLDL-Cholesterol
Normal Range  20-40mg/dl
Formula:
VLDL—-Cholesterol=Triglycerides/5

RESULTS

Table — 1 Comparison Of Mean Serum Cholesterol In Total
Number Of Patients At Baseline And After 4 Months Of Sitagliptin
Therapy

Time |Range |MeantSD |Mean [Mean|T p S
Interval|(mg/dl) |(mg/dl) fall % fall

(month) (mg/dl)

0 118-356|260.07+46.27(17.84 |6.64 |13.09/<0.001 [HS
4 158-330(242.24+41.34

The Serum Cholesterol ranged between 118-356 mg/dl at the start of
study and 158-330mg/dl after 4 months. The mean serum cholesterol
levels changed from 260.07+46.27mg/dl to 242.24+41.34mg/dl. The
mean fall in serum cholesterol levels was 17.84 mg/dl and means% fall
in serum cholesterol level was 6.64% at 4 months from baseline.

On Statistical analysis the reduction in mean serum cholesterol levels
in study group was highly significant (p<0.001).

Table — 2 Comparison Of Mean Serum Triglyceride Level (tgs) In
Total Number Of Patients At Baseline And After 4 Months Of

Sitagliptin Therapy

Time |Range [MeantSD [Mean |Mean%]|t |p S
Interval|(mg/dl)|(mg/dl) fall fall

(month) (mg/dl)

0 69-470 |203.50+75.66{42.30 |18.75 [8.11[<0.001{HS
4 58-288 |161.20+56.25

The serum triglycerides level ranged between 69-470 mg/dl at the start
of study and 58-288 mg/dl after 4 months. The mean serum
triglycerides levels changed from 203.50+75.66 mg/dl to
161.20+£56.25 mg/dl at 4 months. The mean fall in serum triglycerides
level was 42.30 mg/dl and mean% fall in serum triglycerides level was
18.75% at 4 months from baseline. On Statistical analysis the
reduction in mean serum triglycerides level in study group was highly
significant (p<0.001).

Table — 3 Comparison Of Mean Serum High Density Lipoprotein
Cholesterol (hdl-c) In Total Number Of Patients At Baseline And
After 4 Months Of Sitagliptin Therapy

Time Range |Mean + SD [Mean Mean%|T |p S
Interval |(mg/dl)|(mg/dl) increase |increase

(month) (mg/dl)

0 30-68 |47.47+8.25 [0.08 0.25 1.23|0.223|NS
4 33-68 [47.55+8.09

The mean serum high density lipoprotein cholesterol (HDL-C) levels
ranged between 30-68 mg/dl at the start of study and 33-68 mg/dl after
4 months. The mean serum high density lipoprotein cholesterol levels
changed from 47.47+8.25 mg/dl to 47.55+8.09mg/dl at months. The
mean increase in serum high density lipoprotein cholesterol (HDL-C)
level was 0.08 mg/dl and mean% increase in HDL-C level was 0.25%
at 4 months from baseline. On statistical analysis the increase in mean
serum HDL-C level in study group was non-significant (p 0.223).

Table — 4 Comparison Of Mean Serum Low Denisty Lipoprotein
Cholesterol (LDL-C) In Total Number Of Patients At Baseline And
After 4 Months Of Sitagliptin Therapy

Time |Range |Mean+SD Mean |[Mean%|t |p S
Interval|(mg/dl)|(mg/dl) fall fall

(month) (mg/dl)

0 54-269 |172.11+£41.01 [9.30 5.30 9.47|<0.001|HS
4 54-265162.81+39.47

The mean serum low density lipoprotein-cholesterol (LDL-C) level
ranged between 54-269 mg/dl at the start of study and 54-265 mg/dl
after 4 months. The mean serum LDL-C level changed from starting
level of 172.11+41.01 mg/dl to 162.814+39.47 mg/dl at 4 months. The
mean reduction in mean serum LDL-C level was 9.30 mg/dl and
means% fall in mean LDL-C level was 5.30% at 4 months from
baseline.

On Statistical analysis, the reduction in mean serum low density
lipoprotein-cholesterol (LDL-C) level was highly significant
(p<0.001).

Table — 5 Comparison Of Mean Serum Very Low Denisty
Lipoprotein (VLDL) In Total Number Patients At Baseline And
After 4 Months Of Sitagliptin Therapy

Time Range (Mean+SD |Mean |Mean%!|t p S
Interval |(mg/dl)|(mg/dl) fall fall

(month) (mg/dl)

0 14-94 140.65+15.04 |8.42 18.77 |8.14|<0.001 |HS
4 12-58 [32.23+11.25

The mean serum very low density lipoprotein-cholesterol (VLDL-C)
Levels ranged between 14-94 mg/dl at the start of study and 12-
58mg/dl after 4 months. The mean serum (VLDL-C) Levels changed
from starting level of 40.65+15.04 mg/dl to 32.23+11.25 mg/dl at 4
months. The mean falls in serum VLDL Levels was 8.42 mg/dl and
means% fall in VLDL Levels was 18.77% at 4 months from baseline.
On Statistical analysis the reduction in mean serum VLDL levels was
highly significant (p<0.001).

DISCUSSION

DYSLIPIDEMIAIN DIABETES

Insulin resistance and Hyperinsulinaemia are associated with an
atherogenic plasma lipid profile. Hyperinsulinemia enhances the
biogenesis of SREBP-1c¢, which in liver increases the synthesis of fatty
acids and the production of VLDL particles.”" .Sitagliptin decreases
serum Cholesterol and serum Triglycerides by increasing insulin
sensitivity in sitagliptin monotherapy as well as adjuvant therapy.

Elevated plasma insulin concentrations enhance very low-density
lipoprotein-cholesterol (VLDL-C) synthesis, leading to
Hypertriglyceridemia. Progressive elimination of lipids and
apolipoprotein from the very low-density lipoprotein-cholesterol
(VLDL-C) particle leads to an increased formation of intermediate-
density and low density lipoprotein-cholesterol, both of which are
atherogenic. Insulin enhances cholesterol transport into arteriolar
smooth muscle cells and increases endogenous lipid synthesis by these
cells.”" . Hypertriglyceridemia is due to an increase in the rate of
synthesis of very low-density lipoprotein-cholesterol (VLDL-C) in the
liver and a reduction in their breakdown by the lipoprotein lipase in
non-hepatic tissue.” Cholesterol synthesis is up-regulated and
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absorption is down-regulated in insulin resistance and in type 2
diabetes.™

CONCLUSION

Diabetes mellitus describes a metabolic disorder of multiple aetiology,
characterised by chronic hyperglycaemia with disturbances of
carbohydrate, fat and protein metabolism resulting from defects in
insulin secretion, insulin action or both. The present study was
conducted with an aim to evaluate the effect of sitagliptin (100mg) , a
dipeptidyl peptidase inhibitor on lipid profile in type 2 diabetic patients
at baseline and after 16 weeks of commencement of sitagliptin therapy.
This study revealed that sitagliptin( a DPP-IV inhibitor) significantly
improved serum Cholesterol, Triglycerides, LDL and VLDL levels in
patients with type 2 diabetes mellitus. The beneficial effect of
sitagliptin on serum lipid parameters could be partly explained by an
improvement in glycemic control and insulin resistance. GLP-1
inhibits small intestinal lipoprotein synthesis and secretion, and
reduces the accumulation of fat in the liver by inhibiting enzymes
involved in lipid synthesis. So, Sitagliptin represents a substantial
advance in antidiabetic therapy, combining several advantages over
other insulin secretagogues.
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