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Abstract - Patients with type 2 diabetes mellitus or the metabolic syndrome have a unique dyslipidemia characterized by 
hypertriglyceridemia; elevated blood levels of apolipoprotein B; small, dense low-density lipoprotein (LDL) cholesterol; and 
low levels of high-density lipoprotein (HDL) cholesterol, in particular HDL2-C. Treatment of the dyslipidemia associated 
with these disorders should focus on correcting the abnormal lipoprotein levels as well as LDL and HDL heterogeneity. 
Statins and fibrates are useful for treating elevated LDL in patients with and without diabetes or the metabolic syndrome. 
There are very less research on Apolipoprotein A and Apolipoprotein B, Lipoprotein (a) in India, in comparison to foreign 
countries. So this study is aimed to evaluate Apo lipoproteins (Apo A& Apo B) and Lipoprotein (a) levels along with Lipid 
profile in Type II Diabetes Mellitus and in patients with Metabolic Syndrome which can be correlated with the risk of 
Cardiovascular disease.In our present study 88 males out of 133 and 45 females out of 133 were found to be dyslipidemia. 
The mean levels of Apo lipoproteins (Apo A& Apo B) and Lipoprotein (a) were increased in Metabolic syndrome (153.67, 
131.15 and 27.18) respectively compared to in Type II Diabetes were (127.11, 123.71 and 21.21) respectively. It was 
significant with ApoA1 (P-Vale =0.006). No significant with lipid profile. 
Conclusion: TheApo lipoprotein A1, Apolipoprotein B and Lipoprotein (a) can be important marker for the risk developing 
of heart disease. Statistical relationships between LDL and HDL and their respective Apo lipoproteins, apo B and apo A-1, 
in diabetic, non-diabetic and healthy subjects can be established. Lp(a) levels is reliable predictor of CAD severity in type II 
diabetic patients 
 
Keywords - Lipid profile,Type II Diabetes Mellitus, Apo lipoproteins (Apo A& Apo B), Lipoprotein (a) and Metabolic 
Syndrome.  
 
I. INTRODUCTION 
 
Type II Diabetes mellitus prevalence is constantly 
growing worldwide, leading to disability and life-
threatening complications. Type II Diabetes mellitus 
is characterized by insulin resistance and reduced 
insulin production. The development of type II 
diabetes results from a failure of insulin producing 
cells to maintain the degree of compensatory 
hyperinsulinemia necessary to prevent loss of glucose 
tolerance in insulin-resistant tissues thus leading to 
increased plasma levels of glucose. 
 
Metabolic syndrome is a clustering of at least three of 
five of the following medical conditions: abdominal 
(central) obesity, elevated blood pressure, elevated 
fasting plasma glucose, high serum triglycerides, and 
low high-density lipoprotein(HDL) levels (1). 
Metabolic syndrome is also known as metabolic 
syndrome X, cardiometabolic syndrome, syndrome 
X, insulin resistance syndrome. 
Based on the guidelines from the National Heart, 
Lung, and Blood Institute (NHLBI) and the American 
Heart Association (AHA), any three of the following 
traits in the same individual meet the criteria for the 
metabolic syndrome (2):  

 Abdominal obesity: a waist circumference of 

102 cm (40 in) or more in men and 88 cm 
(35 inches) or more in women.  

 Serum triglycerides 150 mg/dl or above.  
 HDL cholesterol 40mg/dl or lower in men 

and 50mg/dl or lower in women.  
 Blood pressure of 130/85 or more.  
 Fasting blood glucose of 100 mg/dl or 

above. 
Metabolic syndrome and prediabetes may be the 
same disorder, just diagnosed by a different set of 
biomarkers. The metabolic syndrome increases the 
risk of type II diabetes mellitus. Type II diabetes 
considered as a complication of metabolic syndrome. 
Lipid abnormalities are often present before the 
clinical onset of diabetes and are known to become 
worse with the development of diabetic long-
term.Hyperlipoproteinaemia may arise from an 
abnormality of plasma lipoprotein metabolism, 
relating to some factors such as diabetes mellitus or 
defective function of plasma Apo lipoprotein (3,4).  
Since their consequences represent major causes of 
mortality and morbidity in developing countries, the 
identification and characterization of new potential 
biomarkers may contribute to improving the 
diagnostic methodologies and the therapeutic 
approaches used for the treatment of these 
pathological condition. 
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In this prospective study on Apo lipoproteins (Apo 
A& Apo B) and Lipoprotein (a) along with Lipid 
profile in Type II Diabetes Mellitus and in patients 
with Metabolic Syndrome will be undertaken. 
 
II. MATERIALS AND METHODS 
 
A prospective case-control study will include 300 
patients of both gender male and female  and will be 
sub grouped as Type II Diabetes mellitus (< 5 years 
duration), Type II Diabetes mellitus (> 5 years 
duration), Metabolic Syndrome. Healthy subjects 
with no known family history of diabetes mellitus 
will be included as control. All subjects will be in an 
age group of 25-70 years. Patient’s having Type I 
Diabetes mellitus and taking treatment of lipid 
lowering agents (Statins) will be excluded from the 
study. 
 
The patient’s clinical history and blood sample will 
be collected from General Medicine OPD & indoor of 
ESIS General Hospital, Gotri Road, Vadodara and 
from BalajiMultispeciality Hospital, Subhanpura, 
Vadodara. Blood sample of all subjects will be tested 
at Toprani Advanced Lab Systems, Vadodara. 
Written & informed consent will be taken from all 
participants of this study. The study will be carried 
out prospectively for the period of 4 years from 2015 
to 2019.  
 
The weight measured on electronic scale and height 
measured by stadiometer will be used to calculate the  
body mass index (BMI; kilograms per square meter). 
Waist circumference will be measured by measuring 
tape. Blood pressure will be measured by using 
Sphygmomanometer (Diamond).  
 
All the standard procedures will be followed for the 
analysis of biochemical parameters. Measurements of 
fasting plasma glucose will be done by hexokinase kit 
method, measurements of cholesterol (TC), 
triglycerides (TG), HDL cholesterol, low density 
lipoprotein (LDL) will be performed on COBAS 
integra 400 plus (Roche Diagnostics) fully automated 
analyser by endpoint method, measurements of 
Lipoproteins (Apo A, Apo B) and Lipoprotein (a) 
will be performed on IMMAGE 800 
Immunochemistry System (Beckman Coulter), fully 
automated analyser by rate nephelometry method. 
The data will be entered in Microsoft office excel 
sheet and will be analysed by using Epiinfo& SPSS 
software. Appropriate stastical tests will be applied 
for data analysis. 
 
III. RESULTS 
 
In133 cases in this study, distribution into 112 cases 
of type П Diabetesdistributed into 73 males and 39 
females and 21 Metabolic Syndromedistributed into 
15 males and 6 females. (Table 1) 

 
 Type Total 

Type 
IIDiabetes 

Metabolic 
syndrome 

Sex 
Male 73 15 88 

Female 39 6 45 

Total 112 21 133 
Table 1: Gender distribution of the study population. 

 

 
Figure 1 Distribution of the mean HbA1c (%) gender in Type 

II Diabetes and Metabolic syndrome. 
 
 

Type ApoA1.mg.dlApoB.mg.dl Lipo.a.mg.l

Type 
IIDiabetes 

Mean 127.11 123.71 21.21 

N 112 112 112 

Std. 
Deviation 38.61 79.47 16.02 

Metabolic 
syndrome 

Mean 153.67 131.15 27.18 

N 21 21 21 

Std. 
Deviation 47.34 38.39 5.06 

P-Vale 0.006 0.6 0.09 

Table 2: comparison between the mean levels of Apo 
lipoproteins (Apo A& Apo B) and Lipoprotein (a) in Type II 

Diabetes and Metabolic syndrome. 
 

Type T. Chol 
mg.dl TG.mg.dl HDL. 

mg.dl 
LDL. 
mg.dl 

Type 
IIDiabetes 

Mean 168.5221 161.49 44.74 93.58 

N 112 112 112 112 

S. D 43.23 97.60 9.28 36.37 

Metabolic 
syndrome 

Mean 163.82 149.52 42.44 95.96 

N 21 21 21 21 
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S. D 44.02 71.94 8.88 38.28 

Total 

Mean 167.78 159.60 44.38 93.96 

N 133 133 133 133 

S. D 43.22 93.88 9.22 36.54 

P-V ale 0.6 0.5 0.2 0.7 

Table 3: comparison between the mean levels of lipid profile in 
Type II Diabetes and Metabolic syndrome. 

 
DISCUSSION  
 
One of the known metabolic abnormality is 
hyperlipoproteinaemia and is mainly controlled by 
apolipoproteins (4,6). Additionally, best indicator of 
such abnormality is the concentration of 
apolipoproteins such as Apo A and Apo B as 
compared to cholesterol and total lipoprotein 
concentrations (7-9). 
Apolipoprotein A (Apo A) and more specifically its 
sub-form A-1, is the main protein component of HDL 
and accounts for approximately 65% of the total 
protein content of HDL. In addition, apolipoprotein 
A-I is more important than the HDL cholesterol 
content for biochemical pathways that make HDL 
anti-atherogenic, including adenosine triphosphate 
binding cassette A-1–mediated cellular cholesterol 
efflux (10), lecithin-cholesterylacyltransferase–
mediated maturation of HDL particles (11), and 
several anti-oxidative processes (12).  
Apolipoproteins B is the main structural protein of 
atherogenic lipoproteins. Apolipoprotein B levels 
reflect the entire spectrum of pro-atherogenic 
particles, including very-low-density, intermediate-
density, and low-density lipoproteins, whereas LDL 
cholesterol levels do not (13). Apo lipoprotein B 
levels also provide a good measure of the number of 
LDL particles which reflects the atherogenicity of 
LDL (14, 15). Collectively, these considerations have 
led to recommendations to implement the 
apolipoprotein B/A-I ratio in routine clinical care in 
improving lipoprotein-related cardiovascular risk 
prediction (16). 
Lipoprotein(a) [ Lp(a) or LPA] is a lipoprotein 
subclass. Lp(a) consists of an LDL-like particle and 
the specific apolipoprotein(a) [apo(a)], which is 
covalently bound to the apoB of the LDL like 
particle. Lipoproteins are the particles that transport 
cholesterol and triglycerides in the blood stream. 
High Lp(a) in blood is a risk factor for coronary heart 
disease (CHD), cerebrovascular disease (CVD), 
atherosclerosis, thrombosis, and stroke.[21]   
Numerous studies confirming a strong correlation 
between elevated Lp(a) and heart disease have led to 
the consensus that Lp(a) is an important, independent 
predictor of cardiovascular disease(17). 
It is noted that as far as diabetes mellitus is concerned 
and its relation to lipoprotein abnormalities, the major 
physiological manifestations arises are that of 
metabolic origin (18). In this regard, correlation exist 

between increased levels of glucose, cholesterol, 
triglycerides, low density lipoprotein cholesterol 
(LDL-C), very low density lipoprotein cholesterol 
(VLDL-C) and decreased high density lipoprotein 
cholesterol (HDL-C) in diabetes mellitus (19-23).  
In people with impaired glucose tolerance or 
impaired fasting glucose, presence of metabolic 
syndrome doubles the risk of developing type II 
diabetes (24). The presence of metabolic syndrome is 
associated with a higher prevalence of CVD than 
found in patients with type II diabetes or IGT without 
the syndrome. 
 
CONCLUSION 
 
Apo lipoprotein A1, Apolipoprotein B and 
Lipoprotein (a) can be important marker for the risk 
developing of heart disease. Statistical relationships 
between LDL and HDL and their respective Apo 
lipoproteins, apo B and apo A-1, in diabetic, non-
diabetic and healthy subjects can be established. 
Lp(a) levels is reliable predictor of CAD severity in 
type II diabetic patients. 
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