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ABSTRACT:
Diabetes is a metabolic disorder characterized by hyperglycemia, due to insulin deficiency or insulin resistance. Dyslipidemi a
is very common in type 2 diabetes. Lipoproteins play an important role in the pathogenesis of cardiovascular diseases, which
are released from triglyceride in triglyceride rich lipoproteins to form HDL particles by the action of enzyme lipoprotein lipase.
The present case control study was designed to evaluate the role of lipoprotein lipase in type 2 diabetes. Total 50 type 2
diabetic patients and 50 age and sex matched control subjects were included in this study. We investigated the blood glucose,
glycosylated haemoglobin, serum cholesterol, triglycerides, LDL, VLDL and HDL cholesterol in study and control group. We
found significant increase in the levels of fasting blood glucose, serum total cholesterol, LDL & VLDL cholesterol and
triglyceride levels in patients with type 2 diabetes than controls. The HDL cholesterol and lipoprotein lipase activity was
significantly lower in type 2 diabetics than in controls. These findings suggest that in type 2 diabetes patients the deficiency of
lipoprotein lipase enzyme play an important role in the formation of dyslipidemia, thereby increasing the risk of cardiovascular
diseases.
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LPL plays a crucial role in the regulation of
lipoprotein metabolism by hydrolysing the core
triglycerides of circulating chylomicrons and VLDL. [7]
The function of LPL could be associated with
dyslipidemia
and
characterized
by
hypertriglyceridemia and low HDL cholesterol
levels.[8] Type 2 diabetes may influence the activity of
the enzyme LPL and plasma lipoprotein
concentrations and that this effect is superimposed on
the similar changes produced by obesity alone. [9]

MATERIALS AND METHODS
Subjects
The present case control study was carried out in
Department of Biochemistry, B. J. Government
Medical College, Pune. Study consisted of total 100
subjects which included type 2 diabetics (n=50) and
age & sex matched healthy control subjects (n=50).
Informed consent was taken from all subjects and
study was approved by institutional ethics committee.
Type 2 diabetic patients were recruited from
Department of medicine, B. J. Government Medical
College, Pune. The patients were free from any
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The rationale of this study was to detect the activity of
LPL, and its association with triglyceride level in type
2 diabetic patients and to evaluate the etiology of
dyslipidemia in type 2 diabetics.
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INTRODUCTION
The prevalence of diabetes is rapidly rising all over the
globe at an alarming rate. India leads the world with
largest number of diabetic subjects earning the
dubious distinction of being termed the “diabetes
capital of the world”.[1] Type 2 Diabetes Mellitus is a
heterogeneous condition characterized by the presence
of both impaired insulin secretion and insulin
resistance.[2] Patients with type 2 diabetes have
increased risk of cardiovascular disease associated
with the presence of dyslipidaemia. [3] Positive
relationship is observed between hyperglycemia and
atherosclerosis in type 2 diabetics.[4] The prevalence of
dyslipidemia in diabetes mellitus is noted to be 95%. [5]
A major lipid transported with lipoproteins is
triglycerides, which is carried in large chylomicrons
and VLDL particles. Lipoprotein lipase (LPL)
hydrolyses triglycerides present in chylomicrons and
VLDL,
into
two
free fatty
acids and
one monoacylglycerol molecule, and move the
hydrolyzed product, readily within the tissue down a
concentration gradient. The concentration gradient is
created by their use or re-esterification within cells.[6]
The dyslipidemia in type 2 diabetes mellitus,
particularly hypertriglyceridemia, is exacerbated by
poor glycemic control, lipid abnormalities cannot be
explained merely by hyperglycemia. [3]

*A. A. Momin et al; LIPOPPROTEIN LIPASE AND RISK OF CARDIOVASCULAR DIESEASES IN TYPE 2 DIABETICS:
A CASE CONTROL STUDY

clinical evidence of retinopathy, nephropathy,
neuropathy, coronary heart disease, or hypertension.
The control subjects were with no history of diabetes
and without any medication affecting lipid
metabolism.
Fasting blood samples were collected from study and
control groups, for laboratory investigations using
standard protocols for estimation of fasting glucose,
glycated haemoglobin, serum total cholesterol, serum
triglycerides, HDL cholesterol, Serum lipoprotein
lipase activity.
METHODS
Fasting blood glucose was determined in patients with
type 2 Diabetes mellitus and healthy controls using
modified Glucose Oxidase-Peroxidase method[10],
serum lipase activity was measured using MethylResorusin method[11], serum triglycerides by Glycerol
Oxidase Peroxidase method[12], serum total cholesterol
by Cholesterol Oxidase Peroxidase method[13] and
HDL cholesterol by enzymatic Cholesterol Oxidase
Peroxidase method[14] after precipitation of

chylomicrons, LDL & VLDL cholesterol. Serum
Glycated hemoglobin using Boronate Affinity assay.
[15]
And LDL & VLDL cholesterol levels were
calculated using Friedwald‟s formula. [16]
Statistical Analysis
The results were expressed as mean ± standard
deviation (SD). Independent samples „t‟ test was used
to compare mean values. P<0.05 was considered
statistically significant.
RESULTS
In the present study patients presenting type 2
Diabetes mellitus were evaluated with the following
results. Among 50 patients of type 2 Diabetes 21
patients were males and 29 were females. The mean ±
SD of duration of diabetes among patients was found
to be 4.29 ± 1.37 years. The BMI values were between
2.75 to 5.69 kg/m2 with 95% confidence interval with
mean BMI of 26.68 ± 3.66 kg/m2 in patients and 22.46
± 3.73 kg/m2 in controls with P<0.0001. The
difference in WHR was found to be significant with p
value P<0.0001 as shown in Table 1.

Table 1: Demographic values of patients with type 2
diabetes mellitus and controls
Controls
Patients
(n=50)
(n=50)
Gender (Male/Female)
26/24
21/29
Age (years)
56.22 ± 14.15
53.70 ± 11.80
BMI (kg/m2)
22.46 ± 3.73
26.68 ± 3.66
WHR
0.86 ± 0.06
0.79 ± 0.05
Duration of Diabetes (years) 4.29 ± 1.37
The mean ± SD of fasting blood glucose level of
patients was found to be 220.06 ± 79.78 mg/dl and in
controls it was 99.48 ± 13.02. The difference between
blood glucose level was significantly high at p<0.0001

‘P’ value
P = 0.3360
P < 0.0001
P < 0.0001
-

when compared patients and the controls. The patients
had also significantly increased values of HbA1c
(P<0.0001), the range of HbA1C in type 2 diabetic
patients was 3.40-11.50% as shown in Table 2.

patients and controls were 171.54 ± 38.52 mg/dl and
144.08 ± 37.80 mg/dl respectively, with 95%
confidence interval 12.31 to 42.60 mg/dl and „t‟ value
of 3.6 and the difference was found to be significant at
P=0.0005. The levels of LDL cholesterol in patients
and controls were 157.32 ± 33.68 mg/dl and 113.25 ±
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The difference between mean levels of serum
cholesterol was found to be significant with 95%
confidence interval from 29.59 to 55.24 mg/dl. The t
test value for serum total cholesterol was 6.56 with 98
degrees of freedom and associated P value p<0.0001.
The mean ± SD levels of triglycerides of the diabetic
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Table 2: Biochemical parameters of patients with type 2 diabetes mellitus and
controls.
Controls
Patients
‘P’ value
(n=50)
(n=50)
Glucose (mg/dL)
99.48 ± 13.02 220.06 ± 79.78 P<0.0001
HbA1c (%)
4.63 ± 1.10
8.20 ± 2.04
P<0.0001
Serum cholesterol
184.56 ± 31.60 226.98 ± 33.00 P<0.0001
Triglyceride (mg/dL)
144.08 ± 37.80 171.54 ± 38.52 P=0.0005
HDL cholesterol (mg/dL)
42.48 ± 3.98
35.35 ± 3.48
P<0.0001
LDL cholesterol
113.25 ± 30.51 157.32 ± 33.68 P<0.0001
VLDL cholesterol
28.81 ± 7.56
34.30 ± 7.70
P=0.0005
Lipoprotein lipase (IU/L)
48.70 ± 20.34
28.48 ± 12.60 P<0.0001
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DISCUSSION
Type 2 diabetes is associated with a clustering of
interrelated plasma lipid and lipoprotein abnormalities,
which include reduced HDL cholesterol, a
predominance of small dense LDL particles, and
elevated triglyceride levels. Each of these
dyslipidemic features is associated with an increased
risk of cardiovascular disease.[3]
Control of diabetes improves the dyslipidemia, and if
it is uncontrolled, there is marked abnormality in lipid
status. In type 2 diabetes the major disturbances in
lipoprotein metabolism are reflected by an increase in
plasma triglyceride & LDL cholesterol and low HDL
Cholesterol.[2]
Lipoprotein lipase plays a central role in lipid
metabolism and is widely distributed in various
tissues. In addition to its effect on the lipid
metabolism, LPL is also directly or indirectly
implicated in some pathophysiological conditions such
as insulin resistance and type 2 diabetes
mellitus.[3,17,18,19]
LPL enzyme activity is insulin dependent, and
therefore it varies in diabetes according to ambient
insulin level and insulin sensitivity. In untreated Type
2 diabetic patients subnormal LPL activity may
contribute to the elevation of serum triglycerides, LDL
cholesterol and to the reduction of HDL level. [19]
Results from our study have shown that glycated
hemoglobin and blood glucose level in the diabetic
patients significantly increased than normal healthy
controls as expected. Serum total cholesterol, serum
triglyceride, LDL & VLDL cholesterol were
significantly higher in diabetic subjects than healthy
controls and HDL cholesterol and LPL activity was
significantly lower in type 2 diabetic patients
compared to control group, this suggests that type 2
diabetes patients are predisposed to the development
of cardiovascular diseases. We found a negative

Similar results were found by Mingrone G et al[20]
suggesting an inverse association between LPL and
triglycerides. Our results are in accordance with
Taskinen MR[19] who shown LPL activity is associated
with increased serum VLDL & triglyceride levels, and
decreased HDL concentration in both Type 1 and 2
diabetes mellitus.
Reduction of LPL activity is observed in patients with
type 2 diabetes and individuals with insulin
resistance.[17] The Gly188Glu substitution has a
relatively large effect, while the more common
Asp9Asn and Asn291Ser substitutions have moderate
effect on decreasing LPL enzyme activity, leading to
increase in plasma triglycerides, and decrease in
plasma HDL cholesterol.[20] Monsalve MV et al[7] also
stated that missense mutation Gly188Glu within exon
5, is responsible for LPL deficiency. Another potential
factor is advancing age where a decrease in LPL
activity has been reported.[21]
A reduction in LPL activity would therefore result in
an increase in plasma triglycerides, through lower
triglycerides hydrolysis, and a decrease in HDL due to
decline in the rate of surface component influx into the
HDL pool.[3, 6, 21]
CONCLUSION
Our results show, the increased triglycerides, LDL
cholesterol and reduced HDL cholesterol due to
decreased activity of lipoprotein lipase has increased
risk of cardiovascular events in type 2 diabetics. There
can be improvement in the preventive measure of
dyslipidemia in type 2 diabetes mellitus, if cause of
decreased LPL activity and potential role of insulin
resistance is evaluated.
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