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Abstract 

One hundred and three patients, 76 with diabetes mellitus alone (48- Non-Insulin dependent diabetes

and 28 Insulin dependent diabetes) and 27 diabetics having coronary heart disease (CHD) and 27

normal control subjects were included in this study. All the 27 diabetics with CHD were Non-Insulin

dependent. The patients and the controls were investigated for serum Lp (a), triglycerides, cholesterol,

VLDL-C, LDL-C, HDL-C, apo Al and apo B. The objective was to assess and compare the level of

lipoproteins, especially the lipoprotein (a), in diabetic and non-diabetic subjects and to compare the

level of the aforementioned parameters in diabetics with and without CHD. The Lp (a) and other lipid

parameters were significantly raised (P 

Introduction 

Diabetes mellitus is a well established risk factor for atherosclerosis, coronaiy heart disease (CHD),

stroke and peripheral arterial disease1-4. Accelemted atherogenesis in diabetic patients may be due to

increased frequency of dyslipidemia, hyperglycemia. obesity, hypertension and associated

nephropathy4. Lipid disorders are very common in both IDDM and NIDDM persons and are related to

the degree of glycernic control5. The most common type of lipid abnormalities encountered in a subject

with diabetes mellitus are elevated plasma levels of triglycerides, very low density lipoprotein

cholesterol (VLDL-C), low density lipoprotein cholesterol (LDL-C) and lipoprotein (a) p (a)] and

decreased high density lipoprotein cholesterol (HDL-C)1,6,7. The American Diabetes Association

(ADA) and the National Cholesterol Education Programme (NCEP) recommends glycemic control as

the first step towards controlling diabetic dyslipidemia. There is no doubt that glycernic control

improves lipid profile but still a significant number of diabetic subjects require direct lipid

management7. The stabilization of lipid and lipoprotein levels, decrease the incidence of atherosclerotic

CHD8.

one or more apoproteins are present in each lipoprotein9. Apoprotein Al (apo AD is a major protein

component of high density lipoprotein (HDL) whereas apoprotein B (apo B) is the major constituent of

low density lipoprotein (LDL), vely low density lipoprotein (VLDL) and chylomicrons10. Lp (a) is a

variant of LDL and is similar to LDL in lipid composition11. It consists of one or two molecules of

apoprotein (a) [apo (a)} linked to apoprotein B-100 by a disulfide bridge12,13.

Apo (a) is a distinctive glycoprotein of Lp (a) and is structurally homologous to plasminogen12,14,15 a

key protein of the fibrinolytic system. Lp (a) does not have fibrinolytic activity and it competes with

plasminogen for the binding site on surface of the endothelial cells. Thus it prevents the activation of

plasminogen by the tissue plasminogen activator16 and may, therefore promote a procoagulant state.

Epidemiologic and prospective studies have revealed elevated levels of Lp (a) in persons with

CHD6,17,18 suggesting the importance of Lp (a) in the underlying mechanisms for the development of

atherosclerosis in diabetics. But its mie has not been evaluated so far in these subjects. The present

study was undertaken to determine and compare the levels of Lp (a) and lipid profile in people with

diabetes mellitus alone and diabetics having CHD.



Material and Methods 

A total of 103 patients (25 - 75 years) and 27 nonnal control subjects ofsimilarage and socio-economic

group were included in the study. The patients were known diabetics. They were divided into two

groups. Those who had diabetes mellitus alone (n=76) and those who had CHD alongwith diabetes

mellitus (n=27). The patients with diabetes mellitus only were of both NIDDM (n=48)and IDDM

(n=28) type. The group comprising of diabetic patients with CHD were all of non-insulin dependent

diabetes mellitus (NIDDM) type. The classification of diabetes, as recommended by World Health

Organization (WHO) was adopted’9 and all the patients had a duration of atleast one year. Diabetic

patients who had a first attack of myocardial infarction in the last seven days were included in the

second group. Patients on thrombolytic therapy, lipid lowering drugs or contraceptive drugs were

excluded.

Venous blood samples were withdrawn after an overnight fast of 12-14 hours and sera were separated

and stored at -70°C till analysis. Lp (a) levels were measured using enzyme linked immunosorbent

assay (Immuno-Diagnostics, USA). Plasma cholesterol, triglycerides, and HDL-C were measured by

enzymatic method using the kits supplied by Bio Systems, Spain. Serum apo A-i and apo-B were

determined by immuno-tuibidimetric method, using the kits obtained from Boehringer Mannheim

GmbH, Germany and Spinreact, S.A. Spain respectively. LDL-C was calculated by a modification20 of

the Friedwald formula21: LDL cholesterol= Total Cholesterol - (Triglycerides/5)- HDL Cholesterol -

0.3 Lp (a) and VLDL-C by the formula of Wilson22. The results were expressed as mean±SEM and all

statistical calculations were made by applying Student’s t-test and P<0.005 was regarded as a

significant value between the two groups.

Results 

The lipid profile and Lp (a) levels in the fasting blood of control subjects, diabetic patients and

diabetics having CHD are shownin Table I.



A highly significant increase (P<0.OOl) was seen in the magnitude of serum total cholesterol,

triglyceride, LDL-C, VLDL-C, apo-B and Lp (a), whereas the levels of HDL-C and apo A-i showed a

significant decrease (P<0.00l) in both diabetics with and without CHD, as compared to control

subjects. Significantly higher (P<0.001) levels of serum cholesterol, LDL- C, apo-B, and Lp (a), while

significantly low (P<0.OOl) HDL-C and apo A-i values were observed in diabetics having CHD as

compared to patients with diabetes mellitus alone. However, no significant change was observed in any



of the above parameters in NTDDM patients when compared with insulin dependent diabetes mellitus

(IDDM) patients (Table II).

Discussion 

The finding of the present study revealed an elevated level of Lp (a) in patients with diabetes mellitus

alone as well as in diabetics with CHD. Ramirez and Co-workers6 reported that poorly controlled

diabetes mellitus is associated with a high Lp (a) level and also suggested that this metabolic

abnormality contributes to the elevated coronary risk in diabetic persons. However, the mechanism



ofincreasedLp(a) levels in poorly controlled diabetics is not clear. According to a hypothesis there

exists a defect in the clearance of the apoprotein B-l00 in diabetic persons. On the other hand, a

decrease in LDL in cellular metabolism in diabetes mellitus is proposed to be due to glycation of the

LDL particle and the LDL receptor. Taupin et al23 found no difference in Lp (a) concentrations between

diabetics and non-diabetic subjects. Haffner et al24 reported slightly lower Lp(a) concentrations in

diabetic patients than in non-diabetic subjects, but there was no statistical significance whereas

Morishita et al25 showed significantly elevated levels of Lp (a) in patients with NIDDM. Our results

also show significantly increased concentrations of Lp (a) in diabetic patients. Alaupovic and

colleagues26 reported significantly high concentrations of triglycerides but normal levels of total

cholesterol in diabetic patients in companson with nonnal control subjects. In diabetic patients the

concentration of VLDL-C was significantly higher and the concentration of HDL-C was showing a

significant decrease than in control subjects, however, slight but not significant increase was seen in

LDL-C in diabetic patients. They also stated significantly reduced levels of apo Al and increased

concentrations of apo B in diabetics as compared to the control subjects. As far as triglycerides, VLDL-

C, HDL-C, apo Al and apo- B are concerned our results are in agreement with Alaupovic and

colleagues26. Onthe otherhandthe significantincrease intotal cholesterolandLDL-C indiabeticpatients,

showninourstudy is in accordance with the observations of Ramirez and his group6. A group of

research workeis27 observed highly significant difference for total cholesterol, triglycerides, HDL-C,

LDL-C and VLDL-C while Lp (a) concentrations were shown to be similar in NIDDM and IDDM.

However, no association of raised Lp (a) could be observed in diabetics having CHD. Our results also

reveal no significant difference in level of above mentioned parameters inNIDDM and IDDM patients,

whereas, increased levels of Lp (a) were exhibited in diabetics with CHD. It was concluded from the

results of the study that the elevation of serum Lp (a) can prove as a useful tool in the prediction of

onset of atherosclerotic CHD in diabetic patients.
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