
 Journal of Diabetes and 
Obesity

Research Article

Department of Biochemistry, ESI Postgraduate Institute of Medical Sciences & Research, Basaidarapur, New Delhi-110015, India

Abstract
Aim: To evaluate and correlate 2-hour postprandial lipid profile and urine albumin excretion in patients with type II Diabetes 
Mellitus.
Method: This case-control study included 148 subjects with Type II Diabetes mellitus and 96 age and gender matched healthy 
controls. Fasting and 2-hour postprandial blood samples were collected from all subjects and analyzed for plasma glucose, 
serum insulin, serum cholesterol, triglycerides and high-density lipoproteins. In addition fasting samples were analyzed for glycated 
haemoglobin (HbA1c) and kidney function tests. Percentage retention of triglyceride in plasma at the end of two hours and 
HOMA-IR as a measure of Insulin resistance was calculated. Spot urine sample collected from all subjects within two hours 
waiting period was analyzed for urine albumin/ creatinine ratio. Statistical evaluation of data was done on SPSS and Medcalc online 
software.
Result: Plasma glucose, insulin and HbA1c levels were significantly higher in diabetic subjects as compared to control group 
(p<0.01). Serum cholesterol and HDL levels did not have a significant difference in fasting and postprandial state in both groups. 
The difference in triglyceride levels between study and control group was insignificant in fasting state (p=0.051) but highly 
significant in postprandial state (p<0.001). Percentage triglyceride retention in plasma after 2 hours was significantly higher in 
diabetic patients [16.43 ± 28.25%] as compared to control group [2.56 ± 19.17%] (p=0.002). Postprandial serum triglyceride levels 
in diabetic subjects showed a highly significant positive correlation with urinary albumin excretion in these subjects (r= 0.444, 
p<0.001).Odds ratio for presence of hypertriglyceridemia in patients with microalbuminuria was 18.667 (95% CI of 6.64 to 52.45, 
z-static-5.55, P< 0.0001).
Conclusion: Diabetic subjects excreting micro-albumin in urine have exaggerated postprandial lipidemia as compared to patients 
with no micro-albumin excretion and normal subjects. This may be regarded as one of the mechanisms by which microalbuminuria 
in diabetic patients contributes to increased cardiovascular risk.
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Introduction

	 Diabetes mellitus (DM) is a global health issue 
affecting adults and children in both developed and developing 
countries. It has been predicted to be the seventh leading cause 
of death by 2030[1].  According to the World Health Organiza-
tion, approximately 347 million people worldwide and over 90% 
of diabetics currently have type 2 DM (T2DM)[1]. People with 
diabetes have a 4-fold-greater risk of suffering from cardiovascu-
lar disease (CVD) than people without diabetes after controlling 
for traditional risk factors such as age, obesity, tobacco use,dys-
lipidemia, and hypertension[2,3]. CVD is also one of the leading 
causes of death (approximately 70%) in people with type 2 
diabetes[4,5]. Approximately 80% of people with diabetes live 
in low and middle-income countries[1]. According to the Indian 
Council of Medical Research-Indian Diabetes study (ICMR-IN-

DIAB), India currently has 62.4 million people with diabetes[6] 
which is expected to increase further to over 100 million by 
2030[7]. While T2DM predominantly affects older individuals in 
developed countries, it is known to affect younger population 
in the prime of their working lives in developing countries like 
India. This poses a greater threat to the health of these individ-
uals[6,8]. 

	  Microalbuminuria (MA) is a common and well 
established risk factor for macro vascular diseases in patients 
with T2DM[9,10]. Dyslipidemia is common in T2DM and is 
characterized by high levels of fasting triglycerides (TG), low 
HDL cholesterol levels, and predominance of small, dense LDL 
cholesterol particles[11,12]. Epidemiological data suggest that 
high plasma TG levels, both in fasting and postprandial state 
are associated with cardiovascular diseases in patients with 
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diabetes[13,14]. Majority of patients with T2DM show high and 
prolonged postprandial dyslipidemia[15-17]. Some recent evidence 
suggests that postprandial plasma triglyceride levels predict 
future myocardial infarction better than fasting triglyceride 
levels[18], therefore postprandial triglyceride levels deserve 
more attention in assessment of heart disease risk[19,20]. It is also 
known that there exists a population of patients whose fasting 
glucose and triglyceride levels are within normal range, but they 
present with postprandial hyperglycaemia and hypertriglyceri-
demia. This has led to recognition of both postprandial hyper-
glycaemia and dyslipidemia as risk factors for cardiovascular 
disease[21]. Deranged lipid pattern in postprandial hyperglycae-
mic condition can be explained by the single concept of “post-
prandial metabolic disorder”. 

	 The association between postprandial metabolic 
disorder and urinary albumin excretion has not been evaluated, 
though both have been independently linked to increased cardio-
vascular risk in T2DM patients. Hence this study was planned to 
evaluate the extent of postprandial dyslipidemia and urine albu-
min excretion in T2DM patients and to find their correlation in 
a hospital set up.

Method

	 This case-control study was carried out in a tertiary 
care hospital in an urban setup of North India. The study was 
approved by Institutional Ethical Committee and included 148 
subjects with Type II Diabetes Mellitus in the age group of 
40-50 years and 96 age and gender matched healthy controls. 
Brief clinical history was taken from all subjects regarding 
duration of disease or presence of any complications of diabe-
tes. Urine sample was screened for presence of albumin using 
dipstix to rule out overt nephropathy. Only those patients who had 
negative albumin or traces were included in the study. 

	 Overnight fasting and 2-hour postprandial blood 
samples were collected from all subjects after written and 
informed consent. The samples were collected in Sodium 
Fluoride –EDTA tubes for plasma sugar, EDTA tubes for 
glycated haemoglobin (HbA1c) and silicon coated tubes with 
separator gel for serum insulin, serum cholesterol, serum 
triglycerides, high-density lipoproteins (HDL-C) and Kidney 
function tests (Serum urea, creatinine and uric acid levels). 
Spot urine sample collected in a clean, dry and sterile container 
within two hours waiting period was analyzed for urine albumin/ 
creatinine ratio. 

	 Urine albumin concentration and HbA1c were 
estimated by immuno-turbidimetric method. Kidney function 
tests, lipid profile and plasma sugar were measured on AU 480 
fully automated Biochemistry Analyzer using Kits, calibrators 
and controls from Beckman Coulter. Urine albumin/ creatinine 
ratio (A/ Cr) (mg of albumin/gram of creatinine) was calculat-
ed. Urine A/Cr ratio ≥ 30 mg/g of creatinine was considered as 
presence of microalbuminuria in patients and controls. 

Serum Insulin was estimated by electro-chemiluminiscence 
method.

Percentage retention of triglycerides in plasma at end of two 
hours was estimated by using the formula

((postprandial TG-fasting TG)x 100)
(fasting TG)

	 In each subject, presence of Insulin resistance was es-
timated by HOMA-IR according to method described by Mat-
thews et al[22], using the formula: 

(fasting plasma glucose (FPG)(mg/dL) x fasting serum insulin (FSI) (mU/L) )
405

Low HOMA-IR values indicate high insulin sensitivity, whereas 
high HOMA-IR values indicate low insulin sensitivity (insulin 
resistance).

	 Another score of Insulin Sensitivity – Quantitative In-
sulin Sensitivity Check Index (QUICKI) was calculated in each 
subject. QUICKI was calculated from fasting plasma glucose 
and fasting insulin levels according to the report by Katz et al.[23] 
using the following formula 

QUICKI = 1/(log [FSI in mU/L] + log [FPG in mg/dL]). 

	 All the data was analyzed on SPSS for windows 
version 18.0(SPSS Inc., Chicago, IL, USA). Data is present-
ed as Mean ± Standard Deviation. For categorical variables, 
ANOVA was applied. For continuous variables Student’s t-test 
was applied. The difference between groups was compared by 
independent sample t test or Mann–Whitney test for continuous 
variables. Spearman’s rank correlation was applied for associ-
ation between continuous variables. Linear simple or multiple 
regression analysis was performed for analysis of association 
among microalbuminuria and clinical covariates, including 
QUICKI, HOMA-IR,Odds ratio and 95% confidence interval 
were calculated using Med Calc Software online for determining 
the significance of hypertriglyceridemia in patients with micro-
albuminuria. A two-tailed p value < 0.05 was considered statis-
tically significant.

Result

	 The mean age group of diabetic patients was 45.82 ± 
2.13 years and that of control group was 46.0 ± 1.93 years. The 
difference was not found to be statistically significant.

Biomarkers in fasting state

	 Fasting plasma sugar and Insulin values were found to 
be significantly raised in diabetic subjects as compared to nor-
mal subjects (Table1). Fasting cholesterol values were compara-
ble in both the groups, however fasting triglycerides were higher 
in diabetic patients, though the results were not found to be sta-
tistically significant (p=0.051). Difference in serum HDL was 
not found to be statistically significant in two groups.
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Table 1: Differences in diabetic and Insulin resistance markers between control 
group and diabetic patients.

S. 
No. Test Name Control Group 

(n=96)
Diabetic pa-
tients (n=148)

Level of 
significant 
difference

1 Fasting plasma 
Glucose (mg/dL) 89.8 ± 11.87 168.5 ± 65.9 P<0.001

2 Postprandial Plasma 
Glucose (mg/dL) 113.9 ± 3.65 245.6 ± 71.8 P<0.001

3 Fasting Cholesterol 
(mg/dL) 137.4 ± 30.5 143.6 ± 37.9 P=0.321

4. Postprandial Cho-
lesterol (mg/dL) 138.4 ± 30.04 148.1± 39.6 P=0.128

5. Fasting Tri-
glycerides (mg/dL) 125.6 ± 65.75 196.8 ± 102.3 P=0.051

6. Postprandial Tri-
glycerides (mg/dL) 129.7 ± 57.05 265.9 ± 167.4 P< 0.001

7 Fasting Serum HDL 
(mg/dL) 40.80 ± 6.5 40.67 ± 5.3 P=0.543

8. Postprandial serum 
HDL (mg/dL) 40.38 ± 6.85 41.8 ± 6.3 P=0.228

9. Fasting Insulin 
(mIU/L) 3.19 ± 1.19 7.05 ± 6.2 P<0.001

10. Postprandial Insulin 
(mIU/L) 8.08 ± 5.2 14.28 ± 14.1 P=0.003

11 HbA1c  (%) 5.6 ± 2.05 6.7 ± 5.9 P=0.006

12. Triglyceride reten-
tion (2 Hr) (%) 2.56 ± 19.17 16.43 ± 28.25 P=0.002

13. Urine A/Cr (mg/g of 
Creatinine) 7.93 ± 4.2 42.1 ± 37.2 P<0.001

14 HOMA-IR 0.7 ± 0.4 2.93 ± 2.8 P<0.001

15 QUICKI 0.42 ± 0.03 0.34 ± 0.04 P<0.001

HbA1c- Haemoglobin A1c fraction; A/Cr – Albumin/ Creatinine ratio of spot 
urine sample; HOMA-IR – Homeostasis Model Assessment- Insulin Resistance 
(surrogate marker for Insulin resistance); QUICKI- Quantitative Insulin Sensi-
tivity Check Index [ For details, refer to text]

	 Plasma HbA1c values and urine albumin excretion 
were also significantly higher in diabetic patients as compared to 
the control group (p-value 0.006 and <0.001 respectively) (Ta-
ble1). Kidney function tests (Serum urea, creatinine, uric acid) 
were comparable in both the groups.

Biomarkers in postprandial state

	 Plasma sugar and serum Insulin values were signifi-
cantly higher in postprandial state in both the groups (table 2 
and 3). Postprandial serum total cholesterol was not found to 
be significantly different from fasting levels in both the groups. 
Postprandial serum triglycerides were comparable to fasting lev-
els in control group (Table 2) but significantly higher in diabetic 
patients (Table 3). 

	 Postprandial serum triglycerides were very significant-
ly raised in diabetic patients as compared to control group (265.9 
± 16.74 mg/dl vs 129.7 ± 8.07 mg/dl, p=0.001). Postprandial 
Serum HDL was comparable in two groups. 

Table 2: Comparison of fasting and postprandial metabolic parameters in control 
group (n=96)

S. 
No. Test Name Fasting 

state
Postpran-
dial state

Level of 
significant 
difference

95% CI 
of mean 
difference

1 Plasma Glucose 
(mg/dL)

89.8 ± 
11.87

113.9 ± 
25.80 P<0.001 (17.63, 

30.53)

2 Serum Choles-
terol (mg/dL)

137.4 ± 
30.5

138.4 ± 
30.04 P=0.620 (-4.93, 

2.97)

3
Serum Tri-
glycerides (mg/
dL)

125.6 ± 
65.75

129.7 ± 
57.05 P=0.847 (-8.03, 

9.75)

4. Serum HDL 
(mg/dL)

40.80 ± 
6.50

40.38 ± 
6.85 P=0.927 (-1.03, 

2.01)

5. Serum Insulin 
(mIU/L)

3.19 ± 
1.90 8.08 ± 5.2 P<0.001 (3.48, 

6.29)

Table 3: Comparison of fasting and postprandial metabolic parameters in dia-
betic group (n=148)

S. 
No. Test Name Fasting 

state
Postpran-
dial state

Level of 
significant 
difference

95% CI 
of mean 
difference

1 Plasma Glucose 
(mg/dL)

168.5 ± 
65.9

245.6 ± 
71.8 P<0.001 (67.98, 

86.16) 

2 Serum Choles-
terol (mg/dL)

143.6 ± 
37.9

148.1± 
39.6 P=0.012 (1.01, 

8.09)

3
Serum Tri-
glycerides (mg/
dL)

196.8 ± 
102.3

265.9 ± 
167.4 P<0.001 (36.5, 

106.8)

4. Serum HDL 
(mg/dL)

40.67 ± 
5.3 41.8 ± 6.3 P=0.114 (0.39, 

1.97)

5. Serum Insulin 
(mIU/L) 7.05 ± 6.2 14.28 ± 

14.1 P<0.001 (4.74, 
9.71)

	 Surrogate marker of insulin resistance (HOMA-IR) 
was significantly raised and for Insulin sensitivity (QUICKI), 
a significant decrease was observed in diabetic patients as com-
pared to control group (Table 1).

	 Percentage retention of triglycerides in plasma at end 
of 2 hours was calculated as a quantitative measure of clearance 
of triglycerides from patient’s plasma. Mean retention of tri-
glycerides in diabetic patients was 16.43 ± 28.25% as compared 
to 2.56 ± 19.17% in normal subjects (p=0.002). Urine albumin 
excretion was significantly higher in diabetic patients (42.1 ± 
37.2 mg/g of creatinine) as compared to the control subjects 
(7.93 ± 4.2 mg/g of creatinine) (p<0.001). 

Comparison of lipid profile in diabetic patients with and 
without microalbumin excretion

	 Diabetic patients were further divided into two 
groups- Patients 	 with microalbuminuria (n=63) (Urine A/Cr 
≥ 30 mg/gram of creatinine), and patients without microalbu-
minuria (n=85) (Urine A/Cr < 30 mg/gram of creatinine).Fast-
ing and postprandial cholesterol and triglyceride levels were 
significantly higher in diabetic patients with microalbuminuria as 
compared to those with lower levels of albumin excretion 
(Table 4). However, no significant difference was observed in 
HDL levels in both the groups.
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Table 4: Comparison of biochemical parameters in diabetic patients with normal 
albumin excretion/  microalbumin excretion

S. 
No. Test Name

Diabetic 
patients with 
Albumin 
excretion 
<30 mg/g 
(n=85)

Diabetic 
patients with 
Albumin 
excretion ≥30 
mg/g (n=63)

Level of 
signif-
icant 
differ-
ence

95% CI 
of mean 
differ-
ence

1

Fasting 
serum cho-
lesterol (mg/
dL)

133.2 ± 28.5 154.7 ± 29.3 P= 0.025 (0.91, 
7.56)

2

Post prandial 
serum Cho-
lesterol (mg/
dL)

135.8 ± 26.7 160.8 ± 30.5 P=0.010 (3.01, 
9.63)

3

Fasting 
serum 
triglycerides 
(mg/dL)

149.4 ± 49.2 268.1 ± 119.7 P<0.001 (65.89, 
169.2)

4

Postpran-
dial serum 
triglycerides 
(mg/dL)

167.9 ± 55.6 314.38 ± 
132.9 P<0.001 (96.24, 

206.51)

5
Fasting 
serum HDL 
(mg/dL)

40.35 ± 4.3 40.62 ± 4.3 P=0.436 (0.45, 
1.32)

6.
Postprandial 
serum HDL 
(mg/dL)

40.47 ± 5.1 41.9 ± 5.9 P=0.634 (0.61, 
2.01)

7
Urine Alb/
Creat Ratio 
(mg/g)

16.59 ± 7.36 82.07± 71.6 P<0.001 (35.21, 
189.3)

Correlation of Biochemical markers with urine A/ Cr ratio 
and HbA1c values

	 Fasting and postprandial sugar, insulin, lipid profile 
and kidney function tests were correlated with urine albumin 
excretion and HbA1c values in diabetic subjects as shown in 
Table 5. Postprandial sugar levels showed a significant 
positive correlation and serum Insulin levels showed a significant 
negative correlation with HbA1c levels. Serum postprandial 
triglyceride levels showed a significant positive correlation with 
urine albumin/creatinine ratio (r=0.444, p<0.001) in diabetic 
patients. When the diabetic patients were divided into two 
groups based on their urine /Cr, the observed correlation was 
higher in patients with A/Cr ≥ 30 mg/g (R=0.603, p<0.001) 
than patients with A/Cr < 30 mg/g (R=0.230, p=0.02). Thus 
presence of albumin in urine correlated with the presence of 
hypertriglyceridemia in diabetic patients and the correlation was 
found to be more significant in postprandial state as compared to 
fasting state.

Table 5: Correlation of biochemical parameters (associated with renal and car-
diovascular risk with urinary Albumin- Creatinine ratio (A/ Cr) and Glycated 
haemoglobin (HbA1c) values in diabetic patients

S.No. Test Name With A/Cr values With HbA1c values

1 Fasting Plasma Sugar R=0.135,p= 0.180 R=0.217, p=0.030*

2 Postprandial Plasma 
Sugar R=0.022, p= 0.846 R=0.210, p=0.036*

3. Fasting Serum Cho-
lesterol R=0.116, p=0.251 R=0.011, p=0.911

4. Postprandial Serum 
Cholesterol R=0.04, p=0.691 R=0.057, p= 0.571

5.
Fasting Triglycerides 
(with normal albumin 
excretion)

R= 0.148, p=0.369 R=-0.017, p=0.868

6.
Fasting Triglycerides 
(with A/Cr ≥ 30mg/g 
creatinine)

R=0.336, p<0.001* R= 0.110, P=0.276

7
Postprandial Tri-
glycerides (with nor-
mal albumin excretion)

R=0.230, p=0.02* R= 0.108, p=0.290

8.
Postprandial Tri-
glycerides (with A/Cr 
≥ 30mg/g)

R= 0.603, p<0.001* R= 0.028, p=0.786

9. Postprandial Insulin 
Values R=-0.022, p= 0.83 R=-0.221, p=0.027* 

10. Serum Urea R=0.234, p= 0.019* R= -0.106, p= 0.293

11. Serum creatinine R= 0.263, p=0.008* R=-0.107, p= 0.288

12. Serum Uric Acid R=0.247, p=0.013* R= 0.010, p=0.918
*p< 0.05 (Significant correlation)
Odds ratio for the presence of hypertriglyceridemia in patients 
having microalbuminuria was found to be 18.667 (95% CI of 
6.64 to 52.45, z-static-5.55, P< 0.0001).

Discussion

	 Hyperlipidemia is a metabolic abnormality frequent-
ly associated with diabetes mellitus. Its prevalence is variable, 
depending on the type and severity of diabetes, glycemic con-
trol, nutritional status, age and other factors. The most character-
istic lipid abnormality in diabetics is hypertriglyceridemia, with 
or without associated increase in plasma cholesterol[24].

	 In the present study, fasting and postprandial sugar and 
insulin values were significantly raised in diabetic subjects as 
compared to controls. These observations can be explained on 
the basis of aetiology of the disease and the fact that most of 
T2DM subjects are insulin resistant. In the present study, mean 
HOMA-IR in control group was found to be significantly less 
and Insulin sensitivity marker (QUICKI) was significantly high-
er than in diabetic subjects. These findings can be explained with 
the fact that Type II diabetes is usually a sequelae to insulin re-
sistance[25].

	 In present study, there was no significant difference 
in serum cholesterol levels and HDL in fasting and postpran-
dial state in normal subjects and diabetic subjects. However, all 
diabetic patients showed significantly raised post prandial 
triglyceride levels as compared to the fasting levels. The find-
ings of present study are similar to the findings of Tentolouris 
et al.[26] where 2-hour postprandial cholesterol levels were not 
found to be significantly different from fasting levels in diabet-
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ic subjects excreting micro-albumin in urine. The findings of 
present study are in contrast to the findings of Rathore et al.[24] 
where a significant postprandial increase was observed in serum 
cholesterol and triglyceride levels in diabetic patients. 

	 In this study, 63 diabetic patients were diagnosed to 
have microalbuminuria and rest of the 85 patients had urine 
albumin excretion less than 30mg/g creatinine. Fasting and 
postprandial serum cholesterol and triglyceride levels were sig-
nificantly higher in diabetic subjects with microalbuminuria as 
compared to those without microalbuminuria (Table 4). 

	 Percentage retention of triglycerides in plasma at the 
end of 2 hours was significantly higher in diabetic patients (16.43 
± 28.25%) as compared to (2.56 ± 19. 17%) in normal subjects 
(p=0.002). Previous studies have shown that both hepatically de-
rived and intestinally absorbed triglycerides contribute to exag-
gerated postprandial lipidemia in Type II diabetic subjects. None 
of the studies till date have evaluated post-prandial lipidemia on 
a numerical scale. This study utilized the formula for the first 
time for calculation and comparison of percentage retention of 
triglycerides in study and control group. 

	 Lefebvre (1998) reviewed that increased postprandi-
al glucose levels and high postprandial triglyceride levels and 
triglyceride rich lipoproteins may damage vascular endothelial 
cells and contribute to an increased risk for CVD[27].

	 Mean HbA1c levels and urine A/Cr was significantly 
higher in diabetic patients as compared to control subjects. Both 
of these indicators are considered as predictors of micro vascu-
lar complications in diabetes and poor cardiovascular outcome 
in T2DM subjects[28-30]. The data presented in table 5 shows the 
correlation of HbA1c values and urine A/Cr with serum lipid 
profile, serum insulin, and plasma sugar and kidney functions 
test. Urine A/Cr was found to have highly significant posi-
tive correlation with postprandial triglyceride levels (r=0.444, 
p<0.001). When the diabetic patients were segregated into two 
groups based on their urine A/Cr ratio, the diabetic patients with 
microalbuminuria demonstrated highly significant correlation 
between serum triglycerides and Urine A/Cr ratio both in fasting 
and postprandial state. In diabetic patients a significant positive 
correlation between serum triglycerides and Urine A/Cr was ob-
served only in postprandial state. The Odds Ratio for the occur-
rence of hypertriglyceridemia in presence of microalbuminuria 
was also found to be highly significant (p<0.0001) in this study. 
Another study carried out on 64 diabetic subjects with and with-
out microalbuminuria also shows a significant positive correla-
tion between micro-albumin excretion in urine and postprandial 
triglyceride values[26].

	 Lipoprotein lipase is the key enzyme in the postprandi-
al processing of triglycerides derived from diet as well liver[26]. 
At high plasma TG levels, LPL actions are saturated, leading 
to defects in the clearance of both hepatically and intestinally 
derived TG-rich lipoproteins[26,31]. Deckert et al. in 1989 have 
suggested that presence of micro-albumin in urine of patients 
with Type II diabetes may indicate widespread vascular damage 
and hence decreased lipoprotein lipase activity[32]. Some of the 
animal based studies indicate that postprandial lipidemia in dia-

betic subjects may correlate with their insulin resistant states due 
to increased production of apo-B48 in the intestines[33], but in the 
present study, no correlation was observed between HOMA-IR 
and post-prandial triglyceride levels.

	 In clinical practice, lipid profile is measured only in 
the fasting state. However, considering the normal eating habits 
of North Indian urban population, a significant part of the day 
is spent by an individual in postprandial state. The traditional 
lipid profile test often requires 8-12 hour fasting samples. 
Some of the diabetic patients cannot remain fasting for such 
a long period, hence taking 2-hour postprandial samples from 
diabetic patients for serum triglycerides may be considered as a 
better option not only due to the ease of obtaining sample but also 
because it can be more useful for CVD risk stratification in 
diabetic patients. The detection rate of hypertriglyceridemia in 
diabetic patients will improve if such a strategy is adopted. Few 
recent studies advocate multiple readings for accurate classifi-
cation of postprandial dyslipidemia. However, the researchers 
in present study have shown that even a single postprandial 
measurement of serum triglyceride will provide information 
about increased cardiovascular risk in diabetic patients.

	 Till date, evaluation of post prandial dyslipidemia has 
been carried out in research settings only. The novelty of this 
study is that the diabetic patients were evaluated during a routine 
follow up visit in a clinical set up and their postprandial lipid 
profile values were compared to non-diabetic control subjects 
and correlated with urinary albumin excretion. 

Conclusions

	 Irrespective of underlying mechanisms, the results 
of this study demonstrate that albumin excretion in type II 
diabetic subjects is associated with enhanced postprandial 
triglyceridemia. Substantial evidence suggests that postprandi-
al triglyceride rich lipoproteins are atherogenic, the findings of 
this study are noteworthy and may explain in part the excess 
cardiovascular disease risk in diabetic patients excreting 
micro-albumin in urine. Thus, there is a need to address the 
postprandial metabolic disorder in diabetic patients to reduce 
their cardiovascular disease risk. 

References

1.World Health Organization (W.H.O) Global status report on non-com-
municable diseases 2010. (2011) Geneva. 
2.Buyken, A.E., von Eckardstein, A., Schulte, H., et al. Type 2 diabetes 
mellitus and risk of coronary heart disease: results of the 10-year fol-
low-up of the PROCAM Study. (2007) Eur J Cardiovasc Prev Rehabil 
14(2): 230–236.
3.Bonora, E., Formentini, G., Calcaterra, F., et al. HOMA-estimated 
insulin resistance is an independent predictor of cardiovascular disease 
in type 2 diabetic subjects: prospective data from the Verona Diabetes 
Complications Study. (2002) Diabetes Care 25: 1135–1141.
4.Laakso, M. Hyperglycemia and cardiovascular disease in type 2 dia-
betes. (1999) Diabetes 48: 937–942.
5.Fonseca, V., Desouza, C., Asnani, S., et al. Non-traditional risk factors 
for cardiovascular disease in diabetes. (2004) Endocr Rev 25: 153–175.
6.Anjana, R.M., Pradeepa, R., Deepa, M., et al. Prevalence of diabetes 
and prediabetes (impaired fasting glucose and/or impaired glucose tol-
erance) in urban and rural India: phase I results of the Indian Council 

J Diabetes Obes     |     Volume 1: Issue 25Sarika, A., et al.

http://www.who.int/nmh/publications/ncd_report2010/en/
http://www.who.int/nmh/publications/ncd_report2010/en/
http://www.ncbi.nlm.nih.gov/pubmed/17446801
http://www.ncbi.nlm.nih.gov/pubmed/17446801
http://www.ncbi.nlm.nih.gov/pubmed/17446801
http://www.ncbi.nlm.nih.gov/pubmed/17446801
http://www.ncbi.nlm.nih.gov/pubmed/12087010
http://www.ncbi.nlm.nih.gov/pubmed/12087010
http://www.ncbi.nlm.nih.gov/pubmed/12087010
http://www.ncbi.nlm.nih.gov/pubmed/12087010
http://www.ncbi.nlm.nih.gov/pubmed/10331395
http://www.ncbi.nlm.nih.gov/pubmed/10331395
http://www.ncbi.nlm.nih.gov/pubmed/14769830
http://www.ncbi.nlm.nih.gov/pubmed/14769830
http://www.ncbi.nlm.nih.gov/pubmed/21959957
http://www.ncbi.nlm.nih.gov/pubmed/21959957
http://www.ncbi.nlm.nih.gov/pubmed/21959957


6

of Medical Research-INdia DIABetes (ICMR-INDIAB) study. (2011) 
Diabetologia 54: 3022-3027.
7.Whiting, D.R., Guariguata, L., Weil, C., et al. IDF Diabetes atlas: 
Global estimates of the prevalence of diabetes for 2011 and 2030. 
(2011) Diabetes Res Clin Pract 94: 311-321.
8.Mohan, V., Sandeep, S., Deepa, R., et al. Epidemiology of Type 2 
diabetes: Indian Scenario. (2007) Indian J Med Res 125: 217-230.
9.Schmitz, A., Vaeth, M. Microalbuminuria: a major risk factor in non- 
insulin- dependent diabetes. A 10-year follow-up study of 503 patients. 
(1988) Diabet Med 5: 126-134.
10.Dinneen, S.F., Gerstein, H.C. The association of microalbuminuria 
and mortality in non-insulin-dependent diabetes mellitus. A systematic 
review of the literature. (1997) Arch  Intern Med 157: 1413–1418.
11.Syvanne, M., Taskinen, M.R. Lipids and lipoproteins as coronary 
risk factors in non-insulin dependent diabetes mellitus. (1997) Lancet 
350: 20-23.
12.Betteridge, D.J. Diabetic dyslipidaemia. (1999) Eur J Clin Invest 29: 
12-16.
13.Boquist, S., Ruotolo, G., Tang, R., et al. Alimentary lipemia, post-
prandial triglyceride-rich lipoproteins, and common carotid intima- 
media thickness in healthy, middle-aged men. (1999) Circulation 100: 
723-728.
14.Fontbonne, A., Eschwege, E., Cambien, F., et al. Hypertriglyceri-
daemia as a risk factor of coronary heart disease mortality in subjects 
with impaired glucose tolerance or diabetes. Results from the 11-year 
follow-up of the Paris Prospective Study. (1989) Diabetologia 32: 300-
304.
15.Ginsberg, H.N., Zhang, Y.L., Hernandez-Ono, A. Regulation of plas-
ma triglycerides in insulin resistance and diabetes. (2005) Arch Med 
Res 36: 232-240.
16.Katsilambros, N. Postprandial triglyceridaemia. (1995) Diabet Med 
12: 451-452.
17.De Man, F.H., Cabezas, M.C., Van Barlingen, H.H., et al. Tri-
glyceride-rich lipoproteins in noninsulin- dependent diabetes mellitus: 
post-prandial metabolism and relation to premature atherosclerosis. 
(1996) Eur J Clin Invest 26: 89-108.
18.Misra, A., Wasir, J.S., Vikram, N.K. Carbohydrate diets, postpran-
dial hyperlipidemia, abdominal obesity & Asian Indians: A recipe for 
atherogenic disaster. (2005) Indian J Med Res 121: 5-8.
19.Nordestgaard, B.G., Benn, M., Schnohr, P., et al. Non fasting tri-
glycerides and risk of myocardial infarction, ischemic heart disease and 
death in men and women. (2007) JAMA 298: 299- 308.

20.Bansal, S., Buring, J.E., Rifai, N., et al. Fasting compared with 
non-fasting triglycerides and risk of cardiovascular events in women. 
(2007) JAMA 298: 309- 316.
21.Mori, Y. Postprandial metabolic disorder. (2008) Nippon Rinsho 
66(6): 1219-1229.
22.Matthews, D.R., Hosker, J.P., Rudenski, A.S., et al. Homeostasis 
model assessment: insulin resistance and beta-cell function from fasting 
plasma glucose and insulin concentrations in man. (1985) Diabetologia 
28: 412-419.
23.Katz, A., Nambi, S.S., Mather, K., et al. Quantitative insulin sensi-
tivity check index: a simple, accurate method for assessing insulin sen-
sitivity in humans. (2000) J Clin Endocrinol Metab 85(7): 2402-2410.
24.Rathore, R., Rathore, S., Sharma, N., et al. Effect of hyperglycemia 
on Postprandial lipid profile in Type 2 Diabetes. (2010) Pharmacology 
online 3: 291-297.
25.Report of the Expert Committee on the Diagnosis and Classification 
of Diabetes Mellitus. (1997) Diabetes Care 20: 1183–1197.
26.Tentolouris, N., Stylianou, A., Lourida, E., et al. High postprandial 
triglyceridemia in patients with type 2 diabetes and microalbuminuria. 
(2007) J Lipid Res 48: 218-225.
27.Lefebvre, P.J, Scheen, A.J. The postprandial state and risk of cardio-
vascular disease. (1998) Diabet Med 15 (4): 63-68.
28.Holman, R.R., Paul, S.K., Bethel, M.A., et al. 10-year follow-up of 
intensive glucose control in type II diabetes. (2008) N Engl J Med 359: 
1577-1589.
29.Anavekar, N.S., Gans, D.J., Berl, T., et al. Predictors of cardiovas-
cular events in patients with type 2 diabetic nephropathy and hyper-
tension: a case for albuminuria. (2004) Kidney Int Suppl 92: S50–S55.
30.de Zeeuw, D., Remuzzi, G., Parving, H.H., et al. Albuminuria, a 
therapeutic target for cardiovascular protection in type 2 diabetic pa-
tients with nephropathy. (2004) Circulation 110: 921-927.
31.Otarod, J.K., Goldberg, I.J.  Lipoprotein lipase and its role in regu-
lation of plasma lipoproteins and cardiac risk. (2004) Curr Atheroscler 
Rep 6: 335-342.
32.Deckert, T., Feldt-Rasmussen, B., Borch-Johnsen, K., et al. Albu-
minuria reflects widespread vascular damage. The Steno hypothesis. 
(1989) Diabetologia 32: 219-226.
33.Federico, L.M., Naples, M., Taylor, D., et al. Intestinal insulin re-
sistance and aberrant production of apolipoprotein B48 lipoproteins in 
an animal model of insulin resistance and metabolic dyslipidemia: ev-
idence for activation of protein tyrosine phosphatase-1B, extracellular 
signal-related kinase, and sterol regulatory element-binding protein-1c 
in the fructose-fed hamster intestine. (2006) Diabetes 55: 1316-1326. 

J Diabetes Obes     |     Volume 1: Issue 2www.ommegaonline.com

http://www.ncbi.nlm.nih.gov/pubmed/21959957
http://www.ncbi.nlm.nih.gov/pubmed/21959957
http://www.ncbi.nlm.nih.gov/pubmed/22079683
http://www.ncbi.nlm.nih.gov/pubmed/22079683
http://www.ncbi.nlm.nih.gov/pubmed/22079683
http://www.ncbi.nlm.nih.gov/pubmed/17496352
http://www.ncbi.nlm.nih.gov/pubmed/17496352
http://www.ncbi.nlm.nih.gov/pubmed/2964977
http://www.ncbi.nlm.nih.gov/pubmed/2964977
http://www.ncbi.nlm.nih.gov/pubmed/2964977
http://www.ncbi.nlm.nih.gov/pubmed/9224218
http://www.ncbi.nlm.nih.gov/pubmed/9224218
http://www.ncbi.nlm.nih.gov/pubmed/9224218
http://www.ncbi.nlm.nih.gov/pubmed/9250279
http://www.ncbi.nlm.nih.gov/pubmed/9250279
http://www.ncbi.nlm.nih.gov/pubmed/9250279
http://www.ncbi.nlm.nih.gov/pubmed/10383605
http://www.ncbi.nlm.nih.gov/pubmed/10383605
http://www.ncbi.nlm.nih.gov/pubmed/10449694
http://www.ncbi.nlm.nih.gov/pubmed/10449694
http://www.ncbi.nlm.nih.gov/pubmed/10449694
http://www.ncbi.nlm.nih.gov/pubmed/10449694
http://www.ncbi.nlm.nih.gov/pubmed/2666216
http://www.ncbi.nlm.nih.gov/pubmed/2666216
http://www.ncbi.nlm.nih.gov/pubmed/2666216
http://www.ncbi.nlm.nih.gov/pubmed/2666216
http://www.ncbi.nlm.nih.gov/pubmed/2666216
http://www.ncbi.nlm.nih.gov/pubmed/15925013
http://www.ncbi.nlm.nih.gov/pubmed/15925013
http://www.ncbi.nlm.nih.gov/pubmed/15925013
http://www.ncbi.nlm.nih.gov/pubmed/7648815
http://www.ncbi.nlm.nih.gov/pubmed/7648815
http://www.ncbi.nlm.nih.gov/pubmed/8904518
http://www.ncbi.nlm.nih.gov/pubmed/8904518
http://www.ncbi.nlm.nih.gov/pubmed/8904518
http://www.ncbi.nlm.nih.gov/pubmed/8904518
http://medind.nic.in/iby/t05/i1/ibyt05i1p5.pdf
http://medind.nic.in/iby/t05/i1/ibyt05i1p5.pdf
http://medind.nic.in/iby/t05/i1/ibyt05i1p5.pdf
http://www.ncbi.nlm.nih.gov/pubmed/17635890
http://www.ncbi.nlm.nih.gov/pubmed/17635890
http://www.ncbi.nlm.nih.gov/pubmed/17635890
http://www.ncbi.nlm.nih.gov/pubmed/17635891
http://www.ncbi.nlm.nih.gov/pubmed/17635891
http://www.ncbi.nlm.nih.gov/pubmed/17635891
http://www.ncbi.nlm.nih.gov/pubmed/18540374
http://www.ncbi.nlm.nih.gov/pubmed/18540374
http://www.ncbi.nlm.nih.gov/pubmed/3899825
http://www.ncbi.nlm.nih.gov/pubmed/3899825
http://www.ncbi.nlm.nih.gov/pubmed/3899825
http://www.ncbi.nlm.nih.gov/pubmed/3899825
http://www.ncbi.nlm.nih.gov/pubmed/10902785
http://www.ncbi.nlm.nih.gov/pubmed/10902785
http://www.ncbi.nlm.nih.gov/pubmed/10902785
http://pharmacologyonline.silae.it/files/archives/2010/vol3/32.Rathore.pdf
http://pharmacologyonline.silae.it/files/archives/2010/vol3/32.Rathore.pdf
http://pharmacologyonline.silae.it/files/archives/2010/vol3/32.Rathore.pdf
http://www.ncbi.nlm.nih.gov/pubmed/9203460
http://www.ncbi.nlm.nih.gov/pubmed/9203460
http://www.ncbi.nlm.nih.gov/pubmed/17018886
http://www.ncbi.nlm.nih.gov/pubmed/17018886
http://www.ncbi.nlm.nih.gov/pubmed/17018886
http://www.ncbi.nlm.nih.gov/pubmed/9868996
http://www.ncbi.nlm.nih.gov/pubmed/9868996
http://www.ncbi.nlm.nih.gov/pubmed/18784090
http://www.ncbi.nlm.nih.gov/pubmed/18784090
http://www.ncbi.nlm.nih.gov/pubmed/18784090
http://www.ncbi.nlm.nih.gov/pubmed/15485418
http://www.ncbi.nlm.nih.gov/pubmed/15485418
http://www.ncbi.nlm.nih.gov/pubmed/15485418
http://www.ncbi.nlm.nih.gov/pubmed/15302780
http://www.ncbi.nlm.nih.gov/pubmed/15302780
http://www.ncbi.nlm.nih.gov/pubmed/15302780
http://www.ncbi.nlm.nih.gov/pubmed/15296698
http://www.ncbi.nlm.nih.gov/pubmed/15296698
http://www.ncbi.nlm.nih.gov/pubmed/15296698
http://www.ncbi.nlm.nih.gov/pubmed/2668076
http://www.ncbi.nlm.nih.gov/pubmed/2668076
http://www.ncbi.nlm.nih.gov/pubmed/2668076
http://www.ncbi.nlm.nih.gov/pubmed/16644688
http://www.ncbi.nlm.nih.gov/pubmed/16644688
http://www.ncbi.nlm.nih.gov/pubmed/16644688
http://www.ncbi.nlm.nih.gov/pubmed/16644688
http://www.ncbi.nlm.nih.gov/pubmed/16644688
http://www.ncbi.nlm.nih.gov/pubmed/16644688
http://www.ommegaonline.com

