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ABSTRACT 
Dyslipidemia is found to be associated with the initiation and progression of diabetic retinopathy (DR). Modifications of 
lipoproteins by glycation and oxidation and the variations in the size distributions of lipoprotein particles are not 
reflected in conventional lipid profiles. This study was conducted to know if the measurements of apolipoprotein AI (apo 
AI) and apolipoprotein B (apo B) may be more directly relevant to the biophysiological changes associated with DR than 
the traditional lipids. The study subjects consisted of 30 type 2 diabetic patients with DR and 20 type 2 diabetic patients 
without DR.  Diabetic retinopathy was determined by an ophthalmologist using fundoscopic examination. Serum levels 
of lipids and lipoproteins were measured by standard enzymatic methods. The apo B and apo AI levels did not differ 
significantly between the two groups. In this study, we did not find any relationship between serum apolipoprotein levels 
and diabetic retinopathy in type 2 diabetic patients. 
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INTRODUCTION 
Hyperlipidemia is a powerful risk factor for 
atherosclerosis and related disorders such as ischemic 
heart disease, cerebrovascular diseases and retinal 
atherosclerosis (1, 2). The diabetes complications study 
demonstrated that high triglycerides and high Low 
Density Lipoprotein Cholesterol (LDL-C) levels at 
baseline are associated with subsequent progression of 
retinopathy over 2 years (3). 
Modifications of lipoproteins by glycation and oxidation 
and the variations in the size distributions of lipoprotein 
particles are not reflected in conventional lipid profiles (4). 
A study on lipoprotein subclasses by Lyons et al 2004 
using Nuclear Magnetic Resonance (NMR) has revealed 
that more severe diabetic retinopathy was associated with 
a shift in LDL particle size distribution from large to 
small (5). 
Diabetic dyslipidemia is characterised by high small 
dense LDL cholesterol levels (6). Small dense LDL 
cholesterol is highly atherogenic due to its ability to 
penetrate the arterial wall and has low affinity for the 
LDL receptor (7). 
Apo AI is the major structural protein of High Density 
Lipoprotein (HDL). Apo B is contained in all the 
atherogenic lipoproteins namely Very Low Density 
Lipoprotein (VLDL), Intermediate Density Lipoprotein 
(IDL), LDL and Lipoprotein (a) [Lp(a)] (8). Measurement 
of LDL or VLDL cholesterol may not reflect the actual 
number of these atherogenic particles whereas the plasma 
concentration of apo B indicates their cumulative number 
(9).  

Thus measurements of apo AI and apo B may be more 
directly relevant to the biophysiological changes 
associated with diabetic retinopathy than the traditional 
lipids (10). Hence in the present study we have analysed 
the lipid profile and apolipoprotein levels in diabetic 
patients with retinopathy. 
 
MATERIALS AND METHODS 
This was a cross sectional study involving 50 Type II 
diabetic patients of both gender. 30 patients with diabetic 
retinopathy formed the study group and 20 diabetic 
patients without diabetic retinopathy served as the control 
group. All the patients were diagnosed to have type II 
diabetes mellitus according to the guidelines proposed by 
American Diabetes Association (11).  The study was 
approved by the Institutional Ethical Committee and 
informed consent was obtained from all the participants.  
After 12 hrs of fasting, plasma glucose and serum lipid 
profile were measured by Beckman Coulter auto analyser 
using enzymatic kits. Serum apo B and apo AI levels 
were measured by immunoturbidimetric method by 
Beckman Coulter auto analyser. Fundoscopic 
examination was performed through dilated pupils by an 
experienced ophthalmologist.  
 
STATISTICAL ANALYSIS 
Variables were compared between control and study 
groups by using the students unpaired‘t’ test. All 
probability values presented are two tailed and 
probability values <0.05 were considered to be 
statistically significant. 
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RESULTS 
The mean level of apo AI was decreased in the DR group 
when compared with the control group, but the difference 
was not statistically significant. Similar results were 
obtained for HDL cholesterol. There was no significant 
difference between apo B levels in both the groups. 
Clinical and laboratory characteristics of the control and 
study groups are presented in Table I. 
 
DISCUSSION 
Dyslipidemia is associated with initiation and progression 
of diabetic retinopathy (12). The apolipoproteins are 
protein moieties with structural, enzymatic and receptor 
binding functions (8). Therefore in the present study we 
have analysed the levels of apolipoprotein AI and B in 
patients who have developed diabetic retinopathy. Apo 
AI has anti-inflammatory and antioxidant effects and is 
involved in intra-retinal lipid transport (13). Low levels of 
apo AI may thus promote diabetic retinopathy (16). 
In the present study, a decrease in apo AI levels has been 
observed in the diabetic retinopathy group, although no 
significant difference was observed between the apo AI 
levels of the two groups. 
Similarly Yuzo et al (2009) have reported low levels of 
apo AI in patients with diabetic retinopathy (14). Higher 
apo B levels which may reflect higher lipoprotein related 
toxins are destructive to arterial and retinal vascular cells 
(15). Sasongko et al (2011) have demonstrated apo AI, apo 
B and apo B to apo AI ratio to be significantly associated 
with diabetic retinopathy and its severity (16). But in the 
present study, apo B levels were not statistically 
significant between the two groups. These findings could 
be due to variations in the severity of diabetic retinopathy 
among the participants, moreover the control group 
comprised of patients with type 2 diabetes. 
Wu et al (2008) have reported that the frequency of 
expression of apo B-100 in retina increased in proportion 
to the severity of diabetic retinopathy (15). But Simo et al 
(2009) have found excessive apo AI in the retina of 
patients with early stage of diabetic retinopathy. They 
suggested that more lipids may accumulate within the 
retina in patients with a lower capacity for apo AI 
production in the retina, resulting in progression of 
diabetic retinopathy (17). The regulatory mechanism of 
lipid deposition to and from target tissues particularly the 
retina may be more than the concentration of total 

cholesterol in the pathogenesis of diabetic retinopathy (15, 

17, 18, 19). 
Conflicting results have been reported about the serum 
total cholesterol concentrations in patients with diabetic 
retinopathy. Studies carried out with type 2 diabetic 
patients having diabetic retinopathy have reported 
significantly elevated concentrations of total cholesterol 
(20, 21). On the contrary, other studies showed that the 
mean levels of lipids were not significantly different in 
patients with diabetic retinopathy (16, 22, 23). 
The major limitation of this study was the small size of 
the study groups. There was widespread use of statins in 
both the study and control groups. Studies involving a 
larger patient population may help to know if these 
apolipoprotein measurements can be considered to be 
better biomarkers of diabetic retinopathy than the 
traditional lipid measures.  
 
CONCLUSION 
In conclusion in this study we did not find any 
relationship between serum apolipoprotein levels and 
diabetic retinopathy in type 2 diabetic patients. 
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