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Summary

The present study was done to evaluate the effect of hyperglycemia on postprandial
serum lipid level in 25 diabetic subjects. The results were compared with 20 healthy
subjects. Blood samples were collected for estimating serum lipid level (serum
cholesterol, triglyceride, LDL-C, HDL-C) and plasma glucose in fasting as well as post
prandial condition. Mean serum cholesterol, LDL and TG were found to be significantly
higher (p<0.001) while HDL-C was lower in diabetic cases than the control group in both
condition. All the diabetic patients were found to have (p<0.001) increased lipid levels
(except HDL-C was decreased) in post prandial condition as compared to the fasting
sample. This result indicates that measurement of postprandial lipidemia rather than of
fasting plasma TG would be a good atherogenic indicator particularly in hyperglycemic
condition.
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Introduction

An estimated 240 million people worldwide have diabetes, which is a leading cause of
death in most developed countries. (1) The worldwide prevalence of diabetes is growing
rapidly. The cluster of abnormalities (like increased TG, low HDL-C and increased BP),
often referred to as the [dys] metabolic or insulin resistance syndrome, has been shown to
increase the risk of cardiovascular disease (CVD) and, more particularly, of diabetes. (2)
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In people with diabetes or insulin resistance, the incidence of dyslipidemia is high and
lipoprotein abnormalities play a key role in the development of atherosclerotic vascular
complications. Most studies reporting lipoprotein abnormalities and cardiovascular risk
have been performed under fasting conditions. Some data also indicate that postprandial
hyperglycemia may have a greater effect on the development of cardiovascular
complication compared with elevated fasting plasma glucose not only in patients with
type 2 diabetes but also in those with impaired glucose tolerance. (3, 4) The postprandial
metabolic disorders are drawing particular attention as a risk factor for the development
of atherosclerotic diseases. Its known that there exist a population of patients whose
fasting glucose and triglyceride levels are found to be within a normal range, but who
present with hyperglycemia and hypertriglyceridemia postprandially, which has led to
both postprandial hyperglycemia and hyperlipidemia becoming recognized as risk factors
for cardiovascular disease. (5) Estimation of lipid pattern in postprandial hyperglycemia
condition can often be accounted for by the single concept of “postprandial metabolic
disorder”. But it has not established that postprandial lipids might be an independent risk
factor of cardiovascular disease.
The present study was aimed at assessing the postprandial metabolic disorder and
compared the significance of estimation of postprandial lipid profile over fasting lipid
profile of type 2 diabetic cases.

Material & Methods
The study was carried out at the Department of Clinical Biochemistry at Index hospital,
Indore. Volunteer patients diagnosed with Type 2 Diabetes Mellitus in the clinics of the
department were selected for the study. Blood was obtained from 25 morbid and 20
healthy control groups. The blood collected was allowed to clot and then centrifuged to
obtain serum for lipid profile estimation. For glucose test 1ml of blood was collected
along with the above sample in sugar bulb and plasma separated was used for estimation
of fasting and postprandial blood glucose.
Blood glucose was estimated by GOD-POD method, (6) serum cholesterol by CHOD-PAP
method, (7) serum TG by GPO/PAP method, (8, 9) serum HDL-C by direct colorimetric
method (10) while LDL-C and VLDL were calculated by the Friedwald formula.
Values have been expressed as Mean±SD. The results were analyzed using Student‘t’
test. P<0.05 was considered as significant.

Results and Discussion
Mean serum lipid levels were found to be significantly (p<0.001) higher (except HDL-C
was decreased) in the diabetic cases than the control group in both fasting as well as
postprandial condition.
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All the diabetic cases showed significant variation in post prandial lipid levels than the
fasting sample of same patients.
Accelerated coronary and peripheral vascular atherosclerosis is one of the common and
serious complications of long term diabetes mellitus. Hyperlipidaemia as a metabolic
abnormality is frequently associated with diabetes mellitus. Its prevalence is variable,
depending on the type and severity of diabetes, glycaemic control, nutritional status, age
and other factors. The most characteristic lipid abnormality in diabetics is
hypertriglyceridaemia, with or without associated increase in plasma cholesterol. (11, 12)
Most studies reporting lipoprotein abnormalities and cardiovascular risk have been
performed under fasting conditions. Under such circumstances, type 2 diabetes and
insulin resistance states are characterized by high levels of plasma TG and VLDL,
decreased levels of HDL-C, and predominance of small dense-LDL. However,
considering a person’s normal eating habits, a great part of the day is in the postprandial
state that, according to available evidence, would contribute to the development of
atherosclerosis. In people with diabetes, the concomitant increase of postprandial glucose
and TG magnifies the phenomenom. (13)
In our study diabetics when compared to the control subjects, showed statistically
significant (p<0.001) increase in the levels of serum cholesterol, triglyceride, LDL,
VLDL, serum HDL-C levels did not differ significantly (p<0.05) between the two groups
in the fasting state. Sharma (1970) and Jain (1980) observed increase in the levels of
serum cholesterol and triglyceride in diabetic subjects as compared to normal controls (14,
15)
. Same as reported by Zargar et al (1995) in obese diabetics when compared with obese
control (16) .
Significant (p<0.001) changes were also observed in serum cholesterol, triglyceride and
HDL-C levels in postprandial sample of diabetics than control in our study.
And on comparison between fasting and postprandial sample of diabetics, the lipid levels
(table-2) significantly (p<0.001) increased (HDL-C was decreased) in postprandial
sample than fasting one. Lefebvre (1998) reviewed that Increased postprandial glucose
levels and lipid concentrations may damage endothelial cells on blood vessels walls
appear to be complex. And high postprandial triglyceride levels and particularly post
prandial rich triglyceride remnants contribute an increased risk for cardiovascular disease
(17)
. Heine (2004) reported that the post prandial hyperglycemia is a risk indicator for
micro and macro vascular complications, not only in patients with type 2 diabetes but
also in those with impaired glucose tolerance. He focused on the relative contributions of
postprandial hyperglycemia, the metabolic syndrome and, in particular, raised
triglyceride levels in the postprandial state to the development of cardiovascular
complications of diabetes (18).
In recent years, there have been reported that postprandial hyperglycemia or
hyperlipidemia is an independent risk factor in a cardiovascular event, and that fasting
hyperglycemia has a non correlation with the probability of death due to cardiovascular
diseases, while persons with the 2 hours blood glucose levels of 200 mg/dl or more have
a high correlation with the probability of death due to cardiovascular diseases (19,20). Mori
(2008) reviewed that there exist a population of patients who had hyperglycemia and
hypertriglyceridemia postprandially, which has led to both postprandial hyperglycemia
and hyperlipidemia becoming recognized as risk factor for cardiovascular disease.(5)
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Increased postprandial lipidemia is a characteristic aspect of diabetic dyslipidemia. It has
a high prevalence among people with diabetes even when they have normal fasting TG
levels. In the postprandial state the metabolism of TG rich lipoproteins is highly altered.
There is a significant increase in the concentration and time of presence of chylomicron
remnants, VLDL and VLDL remnant (IDL) in plasma, as well as of TG. Therefore the
metabolism of the remaining lipoprotein (LDL & HDL) is also affected due to their
interrelation, which involves the permanent lipid and apoprotein interchange between
them (21,22). VLDL is the lipoprotein fraction most affected by diabetes in the postprandial
period since a greater hepatic synthesis of VLDL is produced to transport endogenous TG
to adipose tissue. VLDL plasmatic level depends on two processes: hepatic synthesis and
extra hepatic clearance, mainly in adipose tissue. In the diabetes state, both processes
appear altered (21,23).
It can be concluded that the postprandial abnormalities are more evident and occur earlier
than those in the fasting state, so the measurement of postprandial lipidemia rather than
of fasting plasma triglyceride would be a good atherogenic indicator.

Table 1: Comparison Between Fasting & Postprandial Condition In Controls
(N= 20)
S.No.

Parameters
(Mg %)

FBS

PPBS

1

FBS

92.8 ±13.9

125.3 ± 10.2

2

TC

177.2 ± 21.1

192.0 ± 23.9

3

TG

118.9 ± 22.16

170.7 ± 26.8

4

HDL-C

35.3 ± 3.4

31.7 ± 1.4

5

VLDL

23.7 ± 4.4

48.4 ± 5.3

6

LDL-C

119.6 ± 23.8

126.1 ± 24.1

P value < 0.001.

Values are expressed as mean ± S.D.
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Table 2: Comparison Of Blood Glucose And Lipid Profile Between Fasting And
Post-Prandial Condition In Diabetic Patients
( N=25)
S.NO.

Parameter
(Mg %)

FBS

PPBS

1

GLUCOSE

164.6±62.01

256.9±82.9

2

TC

216.6±32.6

246.3±32.4

3

TG

191.8±46.7

241.2±55.3

4

HDL-C

32.7±2.8

29.2±2.3

5

VLDL

37.6±11.08

48.01±11.5

6

LDL-C

146.3±33.07

172.5±47.3

P value < 0.001.

Values are expressed as mean ± S.D.

Comparison Between Control And Diabetic Cases In Fasting
Condition
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Comparison Between Normal And Diabetic Cases In
Postprandial Condition
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