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Abstract

The present study on “lipid profile among type 2 diabetes mellitus patients in Agra population”

was conducted. For this, 40 clinically established hyperglycemic patients suffering from type-2

diabetes mellitus, attending the O.P.D of S.N. Medical College & Hospital, Agra were selected under

study. The result was compared with 50 age matched healthy, non-obese, non- diabetic and

normotensive control subjects. The aim of the present study was to evaluate the lipid profile and

assess the risk of C.V.D complications in the type-2 diabetic patients in Agra city. It was found that

total- cholesterol, triglyceride and LDL cholesterol were significantly higher and HDL cholesterol

was significantly lower in diabetic patients than in non diabetic control subjects. A significant

increase in fasting blood sugar, total- cholesterol and triglyceride and LDL levels was observed in

diabetic male patients when compared with the healthy non diabetic control males except VLDL

and HDL levels. However, in diabetic females, a significant increase in fasting blood sugar, total-

cholesterol, LDL cholesterol, HDL cholesterol and triglyceride  level was observed when compared

with the healthy non diabetic female control subjects without any change in VLDL level. No

significant change was observed in fasting blood sugar, total-cholesterol, HDL, triglyceride and

VLDL levels in diabetic male patients when compared with the diabetic female patients, except

for HDL levels which were significantly higher in female diabetic patients as compared to male

diabetic patients. From this study, it is evident that diabetes mellitus has a real impact on lipid

metabolism. This was substantiated by the fact that all the lipid fractions were elevated in diabetics

when compared to the healthy non diabetic control subjects.
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Inroduction

Diabetes Mellitus is a clinical syndrome associated

with an abnormally high plasma glucose

concentration. There are two main types of diabetes

mellitus, (i) type-1, Insulin dependent diabetes

mellitus, which occurs when there is severe lack of

insulin due to the destruction of most or all of the beta-

cell in the islet of langerhans. (ii) type -2, Non-insulin

dependents diabetes mellitus, which occurs when the

body does not produce enough insulin or the insulin

that is produced is less effective. Type-2 DM usually

appears in people over the age of 40 years (maturity

onset). In  most cases, glucose level in the blood can

be controlled by diet and drugs. About 90% of

diabetes are non- insulin dependent (Chatterjee M N

et.al 2005).
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 Diabetes mellitus arises when insufficient insulin is

produced, or when the available insulin does not

function properly .Without insulin, the amount of

glucose in the bloodstream is abnormally high,

causing unquenchable thirst and frequent urination.

The body’s inability to store or use glucose causes

hunger and weight loss (Chatterjee CC et.al,

1992).Insulin deficiency causes excessive

metabolism of free fatty acid. This may lead to the

disorders in lipid metabolism. Insulin also affects lipid

metabolism (WHO, 1995).

There are probably 100 millions people in the world

with diabetes, and the figures are on the rise. As

diabetes progresses, lipid metabolism is affected and

the patients are on increased risk of developing

coronary artery diseases. ( Godkar P et. al,

2003).Coronary artery disease represents a wide

spectrum from angina pectoris, myocardial infarction

and sudden death to silent myocardial ischemia (

Mozaaffrian D et.al, 2006). Silent myocardial ischemia

has a reported prevalence of 10-20% in diabetic

population as compared to 1-4% in non- diabetic

population (Ronald M et.al, 2004).

Cardiovascular disease is the major cause of

morbidity and mortality in both men and women with

diabetes (approximately 60-70% of death).The risk of

cardiovascular disease is increased approximately 2

fold in men and 3-4 fold in women (Hong D, Chris R

et. al, 2005).

 It has been concluded that silent myocardial events

are quite common in diabetes (Samia J et.al 2000).

In patients with type-1 diabetes in good glycemic

control, the lipid profiles is very similar to lipid profiles

in general population in contrast, In patients with

type-2 diabetes, even when in good glycemic controls,

there are abnormalities in lipid level (Ali A, et.al,

1999). HDL cholesterol concentration is abnormally

low in type -2 diabetic patients, which is unrelated

to control of diabetes (Bogus law L et.al, 2001).

 Lipid abnormalities in diabetic patients with type-2

are described as increased serum Triglycerides,

VLDL, LDL and lowering of HDL(Anebela RPet.al

2006).Blood insulin level may remain normal or high

yet hyperglycemia may develop and may be

accompanied with glycosuria.These perturbation are

accompanied with change in a variety of biochemical

processes and are exacerbated by overweight and

obesity, altered lipid profile, degree of  hyperglycemia,

smoking and/or genetic profile(Nessar  A et.al

2005,Haffner SM et.al 2004and Krolewski S et.al

1977).

 DM often co-exists with obesity, hypertension and

dyslipidemia. Dyslipidemia is common in DM ,as both

insulin deficiency and resistance affects enzyme and

pathways of lipid metabolism (Folsom AR et.al

1997).Complication of atherosclerosis and lipid

abnormalities have been reported to account for the

majority of death and disproportionate amount of

morbidity in people with diabetes and other conditions

characterized by insulin resistance. It has been

suggested that diabetic patients have 2-4 times

higher risk of cardiovascular disease compared to

those non-diabetic counter part (George P et.al 2000).

The aim of our study is to evaluate the lipid profile

and assess the risk of C.V.D complications in the

type-2 diabetes patients in Agra city.

Material & Methods

Patient attending OPD of Department of Medicine at

S.N Medical College and Hospital Agra, were taken

for the present study. Clinical examination and

personal history of patients were recorded by

physician in the OPD of Department of Medicine and

biochemical investigations were conducted in the

Clinical Laboratory of Department of Biochemistry,

S.N. Medical College and Hospital, Agra.

In the present study, a total numbers of 90 human

subjects of age ranging from 30 to 65 years were

selected to study the lipid profile in diabetic patients.

Out of 90 subjects, 50 non obese, non diabetic and

normotensive volunteers (30 males and 20 females)

were in control group (group 1) and other 40 subjects

(23 males and 17 females) were diabetic group (group

2). Criteria for inclusion and exclusion of the patient

under study were as follows:

Study of lipid profile in type -2 diabetes mellitus patients.....
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Criteria of type-2 DM: - as per W.H.O. criteria

• Fasting (110-126 mg/dl)

• PP (140-200 mg/dl)

Inclusion Criteria

· Newly diagnosed type-2 DM patients.

· Patients with impaired glucose tolerance test.

· Known diabetic cases taking oral hypoglycemia

drugs.

· Managed with diet for the control of diabetic.

Age group 30 to 65 years of  both sexes

Exclusion criteria

patients using insulin, using cardiovascular,

hypertension medication, having previous history of

angina, severe vascular disease, nephropathy or other

complications, patients taking cartico steroid or any

drugs affecting lipid profile or diabetic status etc.

Sample collection

Blood sample were obtained by puncture of anticubital

vein. 5ml blood was collected in the glass vial from

each subject. The blood samples were centrifuged at

5000rmp for 10 minutes for separation of serum or

plasma

Methods

Determination of fasting blood sugar by the GOD-POD

method. ( Trinder P. et al, 1969 and Kaplan L.A.

1984).

Determination of serum Total Cholesterol by the

CHOD-PAP method.

Determination of serum Triglycerides by the GOP-

PAP method.

Determination of serum HDL by the CHOD-PAP

method.

RESULTS

The present study was conducted  to study the lipid

profile in diabetic patients .The demographic data of

the subjects under study are presented in Table -1

.The study was undertaken  on 50 non- diabetic,non-

obese, healthy control subjects (30 males and 20

females). Out of these, 15 subjects belonged from

rural area and 35 from urban area. In diabetic

subjects, 40 subjects (23 males and 17 females)

were selected. Out of these, 35 patients belonged to

urban area and only 5 patients belonged to rural area.

The mean value of age of control subjects was 48±9.0

years (range 30-65 years ) and that of diabetic

patients was 53±9.2 years (range 30-70 years). The

body mass index (BMI) of diabetic patients under

study was 25 ±3.2 kg/m2 while the BMI of matched

control group was 23±0.9kg/m2.

Table 1. Age, Sex and Anthropometric parameters in control and diabetic groups

Variables Control (Group -1)  (n=50) Diabetic(Group -2) (n=40)

Male n=30 n=23

Female n=20 n=17

Rural n=15 n=5

Urban n=35 n=35

Age (35-60 years) 40±9.0 53±9.2

Weight (kg) 63.8±9.5 61.9±8.8

Height (cm) 165±10.5 164±9.7

BMI(kg/m2) 23±0.9 25±3.4

Duration of diabetes - 5.8±3.7

(4months-10 years)

KP. Mishra et. al.
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The fasting blood sugar level was  significantly higher

in diabetic patients 154±67.4 mg/dl (range 73-293 mg/

dl) as compared to the control (group-1) 80±7.0 mg/

dl (range 70-110 mg/dl)   ( p<0.001) (Table-2).

For studying lipid profile in the diabetic patients under

study, the level of total cholesterol, triglyceride, high

density lipoprotein( HDL), low density lipoprotein (LDL)

and very low density lipoprotein (VLDL) were

estimated. It was found that the total cholesterol level

increased in diabetic group 193.8±18.31mg/dl (range

215-299 mg/dl) as compared to the control group

178.2±14.23 mg/dl (range 150-197mg/dl. (p<0.05),

triglyceride level was also significant higher in diabetic

group 147.3±58 mg/dl.(range 80-290 mg/dl) as

compared to the control group 128.0±21.77 mg/

dl(range 83-164 mg/dl) (p<0.001). The LDL level was

highly significantly increased in diabetic group

138.5±35.8 mg/dl (range 102-190 mg/dl), as

compared to the control subjects 96.12±18.96 mg/dl

(range 102-132mg/dl) (p<0.001).VLDL level of diabetic

patients 29. 8±11.20mg/dl (range 52-60mg/dl) did not

change as compared to the control group

26.9±5.09mg/dl (range 30-35mg/dl) (p>0.05). However

HDL level was moderately decreased in diabetic

patients 44.4±5.96mg/dl (range 30-58mg/dl) as

compared to the control subjects  51.3±14.61mg/dl

(range 35-55 mg/dl) (P<0.01) (Table-2).

The findings of  the present study reveals that there is

significant increased in fasting blood sugar

level(hyperglycemia),Cholesterol ,Triglyceride and LDL

level( p<0.001),where as the level of HDL cholesterol was

moderately decreased in diabetic subjects (Table-2).

HS= highly significant, NS= not significant.

The comparison of fasting blood sugar level and lipid

profile parameter between diabetic male and female

patients are presented (Table-3). The blood sugar

Fasting level in male and female diabetic groups was

161±65.6 mg/dl (range 72-289 mg/dl) and 148±69.9

mg/dl (range 82-275 mg/dl) respectively. Values

between two groups was not significantly different

(Table-3).

The level of cholesterol, triglyceride, LDL and VLDL

in diabetic males were 190.1±16.79 mg/dl,

160.9±60.38 mg/dl, 143.2±38.9 mg/dl and 30.2±11.9

mg/dl respectively, were not also significantly different

from diabetic females in which the values of

cholesterol, triglyceride, LDL and VLDL were

181.2±23.5 mg/dl, 155.9±53.4 mg/dl, 135.5±34.0 mg/

dl and 29.0±9.99 mg/dl respectively. However,  HDL

level was significantly low in  diabetic males

43.23±5.77 mg/dl as compared to the HDL values in

diabetic females 49.8±4.58 mg/dl (Table-3).

Table 2. Serum fasting blood sugar level and lipid profile in diabetic and control group

Group n Fasting blood Total Triglyceride HDL LDL VLDL

sugar (mg/dl) cholesterol (mg/dl) (mg/dl) (mg/dl) (mg/dl)

(mg/dl)

Control 50 80±7.0 178.2±14.23 128.0±21.77 51.3±14.61 96.12±18.96 26.9±5.09

(group1)

Diabetic 40 154±67.4 193.8±18.31 147.3±58.0 44.4±5.96 138.5±35.8 29.8±11.20

(group 2)

t-test 6.8207 4.4245 1.995 3.0384 6.7663 1.4814

p-value P<0.001 P<0.001 P<0.05 P<0.01 P<0.001 p>0.05

Significance HS HS significant moderate HS NS

level

HS= highly significant, NS= not significant
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Table 3. Serum fasting blood sugar level and lipid profile in diabetic males and females.

The comparison of data between diabetic males and

non diabetic males are presented in Table-4. It was

found that fasting blood sugar level in diabetic males

was significantly higher 161±65.6 mg/dl as compared

to the value found in non-diabetic males 78±6.7 mg/

dl. Cholesterol level was significantly higher in diabetic

males 190.1±16.79 mg/dl as compared to non

diabetic males 178.32±14.2 mg/dl. Triglyceride level

was also significantly higher in diabetic male

160.9±60.38 mg/dl as compared to non-diabetic

males 131.7±28.57mg/dl. LDL was also significantly

higher in diabetic males 143.2±38.9 mg/dl as

compared to the value found in non diabetic males

97.6±16.28 mg/dl. HDL and VLDL values 43.23±5.77

mg/dl and 30.2±11.9 mg/dl respectively were not

significantly different changed in diabetic males as

compared to the value found for HDL and VLDL in

non-diabetic males 45.9±7.23 mg/dl, 26.7±4.96 mg/

dl respectively (Table-4).

Group n Fasting blood Total Triglyceride HDL LDL VLDL

sugar (mg/dl) cholesterol (mg/dl) (mg/dl) (mg/dl) (mg/dl)

(mg/dl)

Males 23 161±65.6 190.1±16.79 160.9±60.38 43.23±5.77 143.2±38.9 30.2±11.9

Females 17 148±69.9 181.2±23.5 155.9±53.4 49.8±4.58 135.5±34.0 29.0±9.99

t-test 0.5968 1.3306 0.277 4.0122 0.6657 0.346

p-value P>0.05 P>0.05 P>0.05 P<0.001 P>0.05 p>0.05

Significance NS NS NS HS NS NS

level

Table 4. Serum fasting blood sugar level and lipid profile in diabetic males and non diabetic males.

HS= highly significant, NS= not significant

The comparison of fasting blood sugar and lipid profile

between diabetic females and non diabetic females

are presented in Table-5. It was found that fasting

blood sugar in diabetic females was significantly

higher 148±69.9 mg/dl  as compared to non diabetic

females 82±7.6 mg/dl. Cholesterol, triglyceride and

LDL levels were significantly higher in diabetic females

181.2±23.5mg/dl, 155.9±53.4mg/dl and 135.5±34.0

mg/dl respectively as compared to that found in non-

diabetic females for cholesterol, TG and LDL

178.2±11.2 mg/dl, 120.5±27.9mg/dl, and 94.1±22.4

mg/dl respectively. However HDL were significantly

HS= highly significant, NS= not significant

Group n Fasting blood Total Triglyceride HDL LDL VLDL

sugar (mg/dl) cholesterol (mg/dl) (mg/dl) (mg/dl) (mg/dl)

(mg/dl)

Diabetic 23 161±65.6 190.1±16.79 160.9±60.38 43.23±5.77 143.2±38.9 30.2±11.9

Males

Non-diabetic 30 78±6.7 178.32±14.2 131.7±28.57 45.9±7.23 97.6±16.28 26.7±4.96

males

t-test 6.0438 2.7087 2.1427 1.4949 5.2786 1.3251

p-value P<0.001 P<0.05 P<0.05 P>0.05 P<0.001 p>0.05

Significance HS Significant Significant NS HS NS

level
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Discussion

In present study,  lipid profile of 40 type-2 diabetes

mellitus patients was estimated and compared with

50 age & sex matched non-diabetic ,non-obese and

normotensive  healthy controls.

The present study showed that, total- cholesterol,

triglyceride, and LDL cholesterol were significantly

higher and HDL cholesterol was significantly lower in

diabetic patients than in control groups. Similar result

was reported by Sapna smith et al; (2008). The serum

total cholesterol, triglyceride, LDL, VLDL levels

increased in male as compared to female. Serum

HDL level was reduced significantly in both male and

female diabetic groups.

Cohen JR et al; (1979) showed significant increase

in the level of serum cholesterol and LDL cholesterol

in diabetics when compared with controls. In their

study, serum HDL -cholesterol level did not differ

significantly in the two groups. Sharma JH e.al,(1970)

and Jain EE et. al,  (1980) also observed increase in

the levels of total cholesterol, serum triglycerides in

diabetic subjects as compared to normal controls.

The studies of Santen A.R et al (1972) and  Peret T

et. al, (1974) observed mean serum triglyceride levels

higher in diabetics as compared to control subject.

Bijlani M et al (1984) and Sapna smith et. al,(2008)

found HDL  to be significantly lower in  diabetics as

compared to normal subjects .

 Fredrick DJ et.al,( 1994) & Michel et. al, (1989), have

also reported level in type -2 diabetic there is

significant increased level of  cholesterol, triglyceride

and LDL and decreased level of HDL cholesterol  in

type-2 diabetic patients as compared to non-diabetic

control subjects.

Some studies, have strongly suggested an inverse

correlation of HDL-cholesterol level with the

development of ischemic heart disease .Castelli WP

& Miller NE et. al,(1977). Most of the studies have

revealed the inverse relationship of HDL- cholesterol

with atherosclerosis to be independent of other lipid

abnormalities. In the present study too, HDL

cholesterol was lower in type-2 diabetics in both

sexes, while total cholesterol was increased in both

groups. These observations can be at least partly

explained by the known inverse correlation of HDL-

cholesterol with adiposity and triglyceride levels .

 The males have marginally high serum lipid levels as

compared to diabetic females. Similar results have

low in diabetic females 49.84.58 mg/dl as compared

to non diabetic females 58.7±18.67 mg/dl. VLDL value

Table 5. Serum fasting blood sugar level and lipid profile in diabetic females and non diabetic females.

was not significantly changed in diabetic females

29.0±9.99 mg/dl as compared to the found in non-

diabetic females 28.2±5.09 mg/dl (Table-5).

HS= highly significant, NS= not significant

Group n Fasting blood Total Triglyceride HDL LDL VLDL

sugar (mg/dl) cholesterol (mg/dl) (mg/dl) (mg/dl) (mg/dl)

(mg/dl)

Diabetic 17 148±69.9 181.2±23.5 155.9±53.4 49.8±4.58 135.5±34.0 29.0±9.99

females

Non- diabetic 20 82±7.6 148.2±11.2 120.5±27.9 58.7±18.67 94.1±22.4 28.2±5.09

females

t-test 3.8795 5.3007 2.4625 2.0602 4.291 0.2988

p-value P<0.001 P<0.001 P<0.05 P<0.05 P<0.001 p>0.05

Significance HS HS Significant Significant HS NS

level

Study of lipid profile in type -2 diabetes mellitus patients.....
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been observed in other studies of Sapna  smith

et.al,(2008). Significant difference in lipid profile of

male and female diabetics is because sex hormones

play unique for lipid metabolism. This study has

clearly shown that all lipid fractions (except HDL) are

abnormally elevated in diabetics when compared with

controls.

Summary & Conclusion

In the present study ,there was a significant increase

in fasting blood sugar, total- cholesterol, HDL,

triglyceride and LDL levels in diabetic patients when

compared with the healthy control subjects. However,

there was no change in VLDL. No significant change

was observed in fasting blood sugar, total-cholesterol,

HDL, triglyceride and VLDL levels in diabetic male

patients when compared with the diabetic female

patients, except for HDL levels which were

significantly higher in female diabetic patients as

compared to male diabetic patients. A significant

increase in fasting blood sugar, total- cholesterol, and

triglyceride and LDL levels was observed in diabetic

male patients when compared with the healthy control

males except for VLDL and HDL levels. A significant

increase in fasting blood sugar, total- cholesterol,

HDL, triglyceride and LDL level was observed in

diabetic females when compared with the healthy

control females except VLDL level.

From this study, it was evident that diabetes mellitus

has a real impact on lipid metabolism. This was

substantiated by the fact that all the lipid fractions

were elevated in diabetics when compared to the

healthy control. Hyperlipidemia and

hypertriglyceridemia are quite common abnormalitie

in diabetics causing the patients at cardiac risk.

Therefore, diabetic patients should be monitored for

dyslipidemia and cardiac risk at early stage of

disease to avoid further CVD complications in diabetic

patients.
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