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ABSTRACT: Diabetes is a group of metabolic diseases characterized by high blood glucose levels
while obesity is accumulation of excess body fat. Diabetes and obesity currently threaten the health,
wellbeing and economic welfare of humanity OBJECTIVE: To study serum lipid profiles in Obese type
2 diabetics in comparison with Obese non-diabetic subjects. MATERIALS AND METHODS: The study
was conducted in the Department of Biochemistry in collaboration with Department of Medicine, Sri
Aurobindo Medical College & Post Graduate Institute, Indore. In this study a total of 200 subjects
included, out of which 100 type 2 diabetic patients with obesity (BMI 230 kg/m?) taken as cases and
100 obese patients without diabetes mellitus are taken as controls as per the criteria of study design
and their serum lipid profile was analyzed & computed. RESULTS: Majority of the study population
were males in both cases and controls. No significant differences were observed between different
age categories between cases and controls. In cases the mean TC levels, TG levels, LDLc levels, VLDLc
levels found to be 225.95+24.51mg%, 175.35+24.45 mg%, 170.77+18.86 mg%, 35.03+4.89 mg% and
it was found to be higher than controls. However, the mean HDLc value and the HDLc /LDLc ratio was
found to be 37.03+7.84 mg% and 0.44+0.25 which was higher than those reported in the cases. A
significant difference (P<0.0001) was found between cases and control population when the serum
TC, TG, HDLc values, LDLc values, VLDLc values, HDLc /LDLc ratio were compared between them.
CONCLUSION: Dyslipidemia is more in obese diabetics than obese non diabetics and it can be
prevented with proper monitoring and therapy to avoid associated comorbidity of diabetes mellitus.
KEYWORDS: Lipid profile, Type-2 diabetes mellitus, Obesity.

INTRODUCTION: Diabetes mellitus (DM) is a group of metabolic disorders that are characterized by
hyperglycemia resulting from defects in insulin secretion, insulin action or both while obesity is
accumulation of excess body fat. It is well established that obesity is directly or indirectly associated
with type 2 diabetes mellitus.! Diabetes and obesity currently threaten the health, wellbeing and
economic welfare of humanity. DM is a disorder of multiple etiologies characterized by chronic
hyperglycemia associated with abnormal carbohydrate, protein and lipid metabolism.2 Among the
various types of diabetes, Type 2 diabetes mellitus (T2DM) is the most prevalent variant.

The prevalence of diabetes for all age groups worldwide was estimated to be 2.8 % in 2000
and 4.4 % in 2030.3 Basing on current trends, the International Diabetes Federation projects that 438
million individuals will have diabetes by the year 2030.4 Calling India the diabetes capital of the
world, the International Journal of Diabetes in Developing Countries says that there is alarming rise
in prevalence of diabetes, which has gone beyond epidemic form to a pandemic one.5 In India the
prevalence of diabetes is found to be 2.4% in rural and 4-11.6 % in urban dwellers.¢ India had 32
million diabetic subjects in the year 2000 and this number would increase to 80 million by the year
20307
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The most characteristic lipid abnormality in diabetics is hypertriglyceridemia, with or
without associated increase in plasma cholesterol.8° Type 2 diabetes is an independent risk factor for
coronary artery disease and risk of coronary disease is three to four fold increase in patients with
Type 2 diabetes compared with non-diabetic population.10

Abnormal serum lipid levels are likely to contribute to the increased risk of coronary artery
disease in diabetic patients.!! The measurement of the lipid profile of diabetic patients is needed to
investigate how their lipid metabolism is affected by diabetes, as they have different genetic
compositions and lifestyles. Hence, the present study was taken up to assess the serum lipid level in
obese diabetics and obese non-diabetics to manage early therapy, to prevent complications and to
improve the outcome.

OBJECTIVE: To study serum lipid profiles in Obese type 2 diabetics in comparison with Obese non-
diabetic subjects.

MATERIALS AND METHODS: The present study was conducted in the Department of Biochemistry
in collaboration with Department of Medicine, Sri Aurobindo Medical College & Post Graduate
Institute, Indore. Ethical approval for the study was taken from the institutional research ethical
committee. Written informed consent was taken from the patients in local language. In this study a
total of 200 subjects included, out of which 100 type 2 diabetic patients with obesity (BMI =30
kg/m?) taken as cases and 100 obese patients without diabetes mellitus are taken as controls.

INCLUSION CRITERIA: the patients having confirmed diabetes mellitus with BMI more than 30
kg/m?2 were included in this study as cases while Obese non-diabetic were included as control.

EXCLUSION CRITERIA:
1. Diabetic patients with overt complications like neuropathy, nephropathy, retinopathy, and
ischemic heart disease.
2. Patients with acute complications like diabetic keto-acidosis, non-ketosis hyperosmolar coma
and hypoglycemia.
3. Patients with any concurrent illness like chronic liver disease, hypothyroidism.
4. Patients on drugs like diuretics, steroids, oral contraceptives and beta blockers etc.

Proforma was filled up for each patient and a detailed history was also taken from them. The
basic anthropometric measures, height (mts), and weight (kg) were obtained in all subjects. Blood
samples were collected after an overnight fasting of 10 to 12 hours, about 5 ml. of venous blood was
drawn under aseptic precaution using sterile disposable syringe. Then blood was collected in sterile
plain bulb and serum was separated by centrifugation and was used for analysis.

Different Lipid fractions were estimated along with fasting plasma glucose. Glucose was
detected by enzymatic reaction glucose oxidase and peroxidase (GOD-POD).12 Serum total cholesterol
was determined by an enzymatic (CHOD-PAP) colorimetric method.!3 Triglycerides were determined
by an enzymatic (GPO-PAP) method.!* HDL-Cholesterol was estimated by a precipitant method.1s
LDL-Cholesterol was estimated by using Friedewald formula!¢ LDL-Cholesterol = Total Cholesterol -
(HDL cholesterol + Triglycerides/5).
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Serum Total cholesterol, HDLc, LDLc, VLDLc and Triglyceride levels were estimated with
commercially available kits and run on HITACHI 902 analyzer.

All statistical analysis was done using SPSS v 20. Chi square test and independent sample t
test were performed. P value < 0.05 was taken as statistically significant.

RESULTS: In present study, age of the patients (both cases and controls) ranged from 30-65 years
with the mean age of the study population was to be 45.75+ 8.39 years. The mean age of cases was
found to be 44.83+8.81 years, whereas the mean age of the controls was found to be 46.63 +7.87
years. No significant differences were observed between the two categories. Majority of the study
population were males in both cases and controls.

The mean BMI value for the cases was found to be 31.60+1.57 kg/m,2 whereas the mean BMI
value for the controls was found to be 31.10+1.28 kg/m.2 Majority (97-100%) of the study population
in both cases and controls suffered from moderate obesity. No significant differences were found
between cases and controls with the severity of obesity [P value 0.246]. The mean fasting and
postprandial blood sugar level for cases were found to be 173.11+35.16 mg/dl and 278.16+49.36
mg/dl respectively which was higher than the mean fasting and postprandial blood sugar levels
reported in controls.

In cases, majority (94%) of the people had the fasting blood sugar level greater than
125mg/dl and postprandial blood sugar level greater than 200 mg/dl which was found to be
significantly higher [P value =<0.0001] than controls. In cases the mean TC levels, TG levels, LDLc
levels, VLDLc levels found to be 225.95%+24.51mg%, 175.35+24.45mg%, 170.77+18.86mg%,
35.03+4.89mg % and it was found to be higher than controls. However, the mean HDLc value and the
HDLc /LDLc ratio was found to be 37.03+7.84 mg % and 0.44+0.25 which was higher than those
reported in the cases. A significant difference (P<0.0001) was found between cases and control
population when the serum TC, TG, HDLc values, LDLc values, VLDLc values, HDLc /LDLc ratio were
compared between them.

DISCUSSION: This present study is a further step towards understanding the biochemical changes in
serum lipid profile in obese type 2 diabetic individuals compared to obese non-diabetic individuals.
Dyslipidemia is very common in type 2 diabetes and it is characterized by hypertriglyceridemia and
low levels of HDL-C!7 similarly in our study, obese diabetics when compared to obese control subjects
showed statistically significant increase in the levels of serum total cholesterol (P <0.001), serum
triglycerides (P <0.001), serum LDL-cholesterol (P<0.001) and serum VLDL -cholesterol (P<0.001).
Serum HDL-cholesterol levels was significantly decreased (P <0.001) in obese diabetic compared to
obese controls.

A significant difference (P<0.0001) was found between cases and controls when the TC, TG,
HDLc values, LDLc values, VLDLc values, HDLc /LDLc ratio where compared between them. The
studies of Santen et al and Peret et al observed mean serum triglyceride levels higher in obese
diabetics in comparison to obese control subject.1819 D Sharma and A Jain observed increase in the
levels of serum total lipids, total cholesterol, serum triglycerides and serum phospholipids in diabetic
subjects as compared to normal controls.2.21 Bijlani et al found HDL-C to be significantly lower in
obese diabetics when compared to normal weight diabetics.22 While Yadav NK et al observed Serum
HDL - cholesterol levels did not differ significantly (P >0.05) in the two study groups but level were
low in obese diabetic compare to obese controls.23
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Hypercholesterolemia and hypertriglyceridemia were seen in this study.
Hypertriglyceridemia predisposes the patients to life threatening complications like diabetic
ketoacidosis, coronary artery disease and lipaemia retinalis.25 Gambhir et al found that low HDL-C
were independent risk factor for premature coronary artery disease.2é Many studies have strongly
suggested an inverse correlation of HDL-cholesterol level with the development of ischaemic heart
disease.2’-29 Most of the studies have revealed the inverse relationship of HDL- cholesterol with
atherosclerosis to be independent of other lipid abnormalities. Several other studies have shown
similar results as were obtained in our study.30-35

CONCLUSION: In conclusion obese type 2 DM are prone to develop dyslipidemia which is more
severe compared to non-diabetic obese patients. This study shows that quite a good number of
diabetic patients can have hypercholesterolemia, hypertriglyceridemia, high LDLc, high VLDLc and
low HDLc levels which are well established risk factors for cardiovascular diseases. Realizing that
most of the diabetics have a high probability of developing cardiovascular and cerebrovascular
disease, it is essential that in an individual who is obese and diabetic (two strong risk factors for
coronary artery disease) their dyslipidemia should be properly taken care of, to reduce morbidity
and mortality in a diabetics.
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Table 1: Demographic characteristics of the study population

*p value<0.05: statistically significant difference

Characteristics | Categories | Case N (%) | Control N (%) | P value

31-40 years | 41 (41.0%) 27 (27.0%)
41-50 years | 27 (27.0%) | 40 (40.0%)

Age 0.134
51-60 years | 27(27.0%) 29(29.0%)

61-70 years | 5 (5.0%) 4 (4.0%)

Male 77 (77.0%) 71 (71.0%)

Gender 0.420
Female 23 (23.0%) 29 (29.0%)

Characteristics

Mean=SD

Mean Total cholesterol value of cases

225.95%£24.51 mg%

Mean Total cholesterol value of controls

171.51+33.77 mg%

Mean Serum Triglyceride levels in cases

175.35+x24.45 mg%

Mean Serum Triglyceride levels in controls

155.12+23.85 mg%

Mean HDLc levels in cases

21.29+8.21 mg%

Mean HDLc levels in controls

37.03+7.84 mg%

Mean LDLc levels in cases

170.77+18.86 mg%

Mean LDLc levels in controls

100.08+36.88 mg%

Mean VLDLc levels in cases

35.07+4.89 mg%

Mean VLDLc levels in controls

33.39£2.43 mg%

Mean HDLc /LDLc ratio in cases

0.13+0.05

Mean HDLc /LDLc ratio in controls

0.44+0.25

Table 2: Mean Serum lipid profiles of the study population
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Characteristics Categories Case N (%) | ControlN (%) | P value
<200 mg% 7 (7.0%) 69 (69.0%)
Total cholesterol (TC) | 201-239mg% | 71 (71.0%) 31 (31.0%) <0.0001*
>240mg% 22 (22.0%) 0 (0.0%)
<150 mg% 6 (6.0%) 39 (39.0%)
Triglyceride (TG) 151-199 mg% | 82 (82.0%) 61(61.0%) | <0.0001*
200-499 mg% | 12(12.0%0 0 (0.0%)
High density <39mg% | 100(100.0%) | 66(660%) | .
Lipoprotein (HDLc) 40-59mg% 0 (0.0%) 34 (34.0%)
<99 mg% 0 (0.0%) 50(50.0%)
. 100-129 mg% 0(0.0%) 20(20.0%)
~ Low density 130-159 mg% | 15(15.0%) 30(30.0%) | <0.0001*
lipoprotein (LDLc)
160-189mg% | 75(75.0%) 0(0.0%)
>190mg% 10(10.0%) 0(0.0%)
<20mg% 88(88.0%) | 100(100.0%)
Verylowdensity T 00 a0 | 12(12.0%) 0(0.0%) | <0.0001*
lipoprotein (VLDLc)
>40 0(0.0%) 0(0.0%)
0.00-0.25 99 (99%) 25 (25.0%)
HDLc /LDLc ratio 0.26-0.50 1(1.0%) 48 (48.0%) <0.0001*
>0.5 0(0.0%) 27(27.0%)

Table 3: Distribution of study population based upon serum lipid profile

*p value<0.05: statistically significant difference.
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