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Abstract An important enzyme in modulating plasma HDL levels is cholesterol acyl transferase (LCAT) which is responsible for 

the formation of most of the cholesterol esters (CE) present in human plasma. This enzyme catalyses the transfer of fatty 

acid from the Sn-2 position of the lecith

esterification of cholesterol in preference to the other fatty acids. Thus the enrichment of the linoleate content of plasma 

lecithin which accompanies ingestion of a poly unsatura

linoleate in plasma. The physiological substrate for LCAT is probably nascent HDL. The enzyme activity is dependent on 

apoA-1 and in inhibited by apoA

been rendered non diffusible are trapped in the HDL and then are transferred to the liver to undergo catabolism. Present 

studies have been carried out on diabetic patients with good glycaemic control and diab

and compared with normal control group. HDL cholesterol levels in diabetic patients with good and poor glycaemic 

control were significantly lower than the normal control group. LCAT in diabetic patients with good and poor 

control were significantly lower than the normal control group. However HDL cholesterol level and LCAT activity in 

diabetic patients with poor glycaemic control was still lower this supports the observation that coronary artery disease 

(CAD) is 2-4 times higher in diabetes than non diabetes.
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INTRODUCTION 
Accelerated coronary and peripheral vascular 

atherosclerosis is one of the most serious and chronic 

complication of long term diabetes. Coronary heart 

disease is 2-3 times higher in diabetes than in non

diabetes. 
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modulating plasma HDL levels is cholesterol acyl transferase (LCAT) which is responsible for 

the formation of most of the cholesterol esters (CE) present in human plasma. This enzyme catalyses the transfer of fatty 

2 position of the lecithin to the free hydroxyl group of cholesterol. It utilizes linoleate for the 

esterification of cholesterol in preference to the other fatty acids. Thus the enrichment of the linoleate content of plasma 

lecithin which accompanies ingestion of a poly unsaturated fat diet leads to an increase in the proportion of cholesterol 

linoleate in plasma. The physiological substrate for LCAT is probably nascent HDL. The enzyme activity is dependent on 

1 and in inhibited by apoA-2. Thus the maturing HDL particles contain mainly esterified cholesterol which having 

been rendered non diffusible are trapped in the HDL and then are transferred to the liver to undergo catabolism. Present 

studies have been carried out on diabetic patients with good glycaemic control and diabetics with poor glycaemic control 

and compared with normal control group. HDL cholesterol levels in diabetic patients with good and poor glycaemic 

control were significantly lower than the normal control group. LCAT in diabetic patients with good and poor 

control were significantly lower than the normal control group. However HDL cholesterol level and LCAT activity in 

diabetic patients with poor glycaemic control was still lower this supports the observation that coronary artery disease 

4 times higher in diabetes than non diabetes. 
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peripheral vascular 

atherosclerosis is one of the most serious and chronic 

Coronary heart 

3 times higher in diabetes than in non-

Mammilton (1972) has shown that HDL is synthesized in 

the liver and in its nascent form appears as bi

discs on electron microscopy. 

consist mainly of apoE, apoC, phospholipid and free 

cholesterol. Subsequently the apoE is largely replaced by 

apoA-1 and most of the cholesterol becomes esterif

a result of the action of the LCAT enzyme.

Reichi et al., (1986) demonstrates that HDL/LCAT 

complex is able to act as acceptor of cellular free 

cholesterol which is then esterified by LCAT and 

transferred to core of the particle to become HDL

cholesterol ester can then be transferred to other 

lipoproteins of lower density by a lipid transfer protein 

and reach the liver for excretion. 

Glomset (1968) reveals that LCAT is synthesized in liver 

and circulates in plasma associated with HDL. In 

disorders that obstruct flow of bile, concentration of un

esterified cholesterol and lecithin in plasma are increased.
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Mammilton (1972) has shown that HDL is synthesized in 

in its nascent form appears as bi-layered 

 These nascent particles 

consist mainly of apoE, apoC, phospholipid and free 

Subsequently the apoE is largely replaced by 

1 and most of the cholesterol becomes esterified as 

a result of the action of the LCAT enzyme. 

., (1986) demonstrates that HDL/LCAT 
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holesterol ester can then be transferred to other 

lipoproteins of lower density by a lipid transfer protein 
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and circulates in plasma associated with HDL. In 
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Esterification of cholesterol was decreased in many 

patients with impaired liver function. 

Curtiss (1985) has shown that chronic hyperglycaemia in 

diabetic patient’s leads to non-enzymatic glycation of 

proteins including apoA-1. 

Gugliucci (1991) demonstrates that this modification of 

apoA-1 results ion decrease of LCAT activity. 

 

MATERIALS AND METHODS 
Selection of Subjects 

The study is conducted in three groups of subjects 

selected from out patients as well as in patients from the 

Department of Medicine at Owaisi Hospital and Research 

Centre and Princess Esra Hospital, Hyderabad. 

Group 1 

Consists of (10) normal adult males and females between 

the age group of 30-50 years selected as control group 

with no history of diabetes mellitus. 

Group 2 

Consists of (15) subjects of similar age group with good 

glycaemic control of Diabetes Mellitus. 

Group 3 

Consists of (15) subjects of similar age group with poor 

glycaemic control of diabetes mellitus, based on HbA1c 

result. 

 

 

RESULTS 
Table 1: Total Cholesterol (mg %) 

DATA 
Group I Group II Group III 

Normal Control DM with Good DM with Poor 

Mean 184.20 231.27 289.00 

SD 12.01 26.11 24.95 

SE 3.80 6.74 6.44 

 
Table 2: HDL CHOLESTEROL (mg %) 

DATA 
Group I Group II Group III 

Normal Control DM with Good DM with Poor 

Mean 60.80 44.07 29.60 

SD 10.37 6.35 5.24 

SE 3.28 1.64 1.35 

 

DISCUSSION 
Results of the study indicate derangement of lipoprotein 

metabolism in patients with NIDDM. There was decrease 

in HDL cholesterol level and LCAT activity in patients 

with type 2 diabetes mellitus. 

HDL Cholesterol levels in normal control are 60.80 ± 

10.37. In diabetic patients with good glycemic control it 

is decreased (44.07 ± 6.35). It is further decreased in 

diabetic patients with poor control the levels being 29.60 

± 5.24 (P<0.01 (TableIII). Lecithin cholesterol acyl 

transferase activity in normal control is 45.57 ± 4.28 

In diabetic patients with good glycaemic control, it is 

decreased 29.88 ± 4.68 

It is further decreased in diabetic patients with poor 

glycaemic control, the levels being 21.31 ± 3.68 

Miller et al., (1977) has shown that HDL cholesterol 

concentrations are strongly independently related to 

coronary heart disease, low HDL cholesterol levels are 

important predictor of coronary artery disease. 

 Brown (1994) has shown that low levels of HDL may be 

associated with coronary artery disease risk even when 

serum cholesterol and LDL levels are normal. 

Lusitupa et al., (1986) has shown that lowered HDL 

levels were reported in diabetes. An inverse relationship 

has been described between plasma insulin and HDL 

levels.  

Nikhila et al., (1969) showed that HDL concentration 

particularly HDL 2 have been reported to be lower in 

NIDDM but normal in IDDM. 

Dunn (1988) showed that lowered HDL cholesterol levels 

in NIDDM have been reported to increase on diabetic 

treatment but still is lower than normal. 

Luoma et al., (1985) demonstrated that the decrease in 

LCAT may be due to alteration in hepatic microsomal 

activity. An altered hepato cellular structure and 

decreased microsomal enzyme activity was observed in 

NIDDM enhancement of hepatic microsomal function 

improves both cholesterol distribution and glycaemic 

control in diabetes thus the risk of coronary artery disease 

in diabetes as evaluated by HDL and blood glucose levels 

seems to be related to activity of lever microsomal 

enzyme system. 

The present study also supports the observation by other 

workers that in NIDDM, HDL cholesterol levels are 

lowered. There is also associated lowering of LCAT 

activity which may further be related to derangement in 

lipoprotein metabolism in diabetes thus these patients are 

more prone to develop CAD. However HDL cholesterol 

levels and LCAT activity in diabetic patients with poor 

control was still lower supporting the observation that 

CAD is 2-4 times higher in diabetes than in non diabetes. 
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