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ABSTRACT 
 

Objective: To classify obesity into different classes on the basis of body bass index and waist hip 
ratio and to correlates all parameters of lipid profile with insulin hormones and insulin resistance 
value which causes diabetes and atherosclerotic cardiovascular diseases events. 
Patients and methods: This descriptive study was carried out from free camp for obesity in Clifton 
area and Punjab Colony, Karachi from November 2010 to April 2011. Overweight adults (20-40 
years) were selected along with the history of Xanthoma, yellow coloration of eyes, and high blood 
pressure and cardiac arrest. One hundred samples were taken for fasting blood sugar (FBS), lipid 
profile, insulin, insulin resistance (IR). The measurement of body mass index (BMI), and waist hip 
ratio and some biochemical parameters was measured by following the criteria of the National Heart 
Lung and Blood Institute. 
Results: Hundred patients were selected for the purposes of study. body mass index was increases 
in both adult male and female (M=31.27±1.2, F=31.3±0.27), and waist hip ratio was slightly 
increases in adult male (1.2±0.04) as compared to female (1.1±0.025).The statically analysis was 
carried out in all parameters of lipid profile in both male and female adult obese. In female obese 
cholesterol, (280.29±2.38), triglycerides [TG] ( ±1.93) and low-density lipoprotein [LDL] 
(178.95±1.58) was slightly increased, as compared with male obese i.e., cholesterol (277.51±2.06), 
triglycerides (175.62±2.32), and low density lipoprotein (177.08±1.79), whereas high density 
lipoprotein (HDL) was slightly decreases in female obese (21.83±0.68) as compared with male 
obese cases (23.56±0.66). The analysis was carried out on the fasting blood sugar level. The fasting 
blood sugar level was high in the female obese (160.04±2.55) than male obese (151.96±2.32). The 
analysis was also applied on insulin level and insulin resistance. It was noted that there was slightly 
increase level of insulin in male (M= 5.82 0.24) as compared with (F=5.77±0.25), whereas insulin 
resistance was also slightly increased in males (M=1.88±0.061) when compared with female. 
Conclusion: Triglycerides, low-density lipoprotein, high-density lipoprotein, fasting blood sugar, 
insulin and insulin resistance are a major risk factor of cardiovascular diseases in adults. 
Keywords: Low density lipoprotein, high density lipoprotein, fasting blood sugar, Insulin resistance 

 

INTRODUCTION 
 

The mechanism of the relationship among obesity, 
inflammation, and cardiovascular disease is that 
when individuals become obese and their adipocytes 
enlarge, the adipose tissue undergoes molecular and 
cellular alterations that subsequently affect systemic 
metabolism. First, macrophages accumulate within 
adipose tissue, leading to local inflammation

1
. 

Several proinflammatory factors are produced in 
adipose tissue as obesity increases. When compared 
to lean individuals, adipose tissue in obese 
individuals shows higher expression of pro-
inflammatory proteins, including TNF-α and IL-6. 
Macrophage numbers in adipose tissue also increase 
with obesity

2
 apparently acting as scavengers of 

apoptotic adipocytes
3
. Macrophage accumulation and 

the subsequent local inflammation are believed to 
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result in numerous metabolic dysfunctions that 
accompany obesity, including systemic inflammation 
and atherosclerosis

4
. The dyslipedemia of obesity 

and presumably the actual cardiovascular risk, 
favours described in other forms of insulin resistance, 
namely hypertension, fasting and postprandial 
hyperglycemia, and a dyslipedemia characterized by 
elevations in triglycerides, production of small, dense 
LDL particles and reduced HDL cholesterol.

5
 In man, 

lipids are mobilized from adipose tissue through 
lipolysis, a hormonally strictly regulated process 
where triglycerides are hydrolyzed to the end 
products, free fatty acids and glycerol

6,7
. 

Catecholamine are the main lipolytic hormones in 
man and stimulate lipolysis in adipocytes by binding 
to beta 1, 2 and 3-adrenoceptors, activating the 
lipolytic cascade, the last step being activation of the 
enzyme hormone-sensitive lipase

8,9
. Hyperinsulinemia

 
is 

known to enhance hepatic very-low-density 
lipoprotein synthesis

 
and thus may directly contribute 

to the increased plasma triglyceride
 

and LDL 
cholesterol levels. Resistance to the action of insulin

 

on lipoprotein lipase in peripheral tissues may also 
contribute

 
to elevated triglyceride and LDL cholesterol 
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levels
10

. It
 
has been suggested that insulin resistance 

may be responsible
 
for the reduced levels of HDL 

cholesterol observed in type-2
 
diabetes patients and 

that despite enhanced HDL cholesterol
 
synthesis, the 

plasma HDL cholesterol concentration was 
significantly

 
reduced in patients with type-2 diabetes 

versus control subjects;
 
this decrease in plasma HDL 

cholesterol was accounted for entirely
 
by an increase 

in the ratio of apolipoprotein A1/HDL cholesterol
 

degradation, which exceeded the enhanced rate of its 
synthesis

11
.
 

 

PATIENTS AND METHODS 
 

The present study was carried out by arranging free 
camp for obesity in Clifton area, Punjab colony  and 
north Karachi for the collection for obese adult male 
and female (20-40 years) groups. In this free camp 
physical examination was carried by taking patient 
history, The BMI, and waist hip ratio was measured 
by following the criteria of the national heart lung and 
blood institute, for assessment overweight was 
involved. Cut off body mass index was taken as 
normal subjects <25kg/m

2
 and obese subject 

>25kg/m
2
. Patients having history of Xanthoma, 

hypertension and cardiovascular disease were 
included. Those patients having renal dysfunction 
and diabetes mellitus were excluded. Centrally 
obesity was defined on the basis of waist 
circumference in >90 cm in men and >80 cm in 
women. Subjects were divided into adult obese, 
centrally obese groups. Height and weight were 
recorded with help of height and weight scale. 
Standing height and weight measured with subject in 
length clothing and without shoes. Height recorded to 
the nearest cm and weight to the nearest 0.1 kg. 
Body mass index was calculated by using formula as: 
BMI = weight in kg / height in m

2
.
. 
Cut off body mass 

index was taken as normal subject <25kg/m
2
 and 

obese subject >25kg/m
2
. Centrally obesity was 

defined on the basis of waist circumference in cms. 
Waist circumference measured at minimum 
circumference between the lower border of the ribs 
and iliac crest on mid axillaries’ line. Cut off value for 
waist circumference was taken >90 cm in men and 
>80 cm in women. The measurement of BMI and 
waist hip ratio and biochemical parameters of lipid 
profile and FBS, insulin and insulin resistances were 
included in this study. Lipid profile was measured by 
enzymatic method by Randox, Fasting blood sugar 
was measured by glucose oxidase method, insulin 
level was measured by ELISA and insulin resistance 
was calculated by HOMA. All values expressed as 
mean±SEM of that mean and all parameters were 
statically analyzed by SPSS version 10. To evaluate 
the significance of the difference between the 
compared means, two-tailed paired student test was 
done. P <0.001 was considered significant. 
 
 
 

RESULTS 
 

During studies it was observed that adult obese male, 
showed slightly increased level of body mass index 
(31.27±1.2) as compared with female obese 
(31.3±0.27) [Table 1]. The statistical analysis was 
carried out in all parameters of lipid profile in both 
male and female adult obese and centrally obese. In 
female obese cholesterol (280.29±2.38), triglycedes 
( ±1.93) and low-density lipoprotein 
(178.95±1.58) was slightly increased, as compared 
with male obese i.e., cholesterol (277.51±2.06), 
triglycerides (175.62±2.32) and low density 
lipoprotein (177.08±1.79), whereas high density 
lipoprotein was slightly decreases in female obese 
(21.83±0.68) as compared with male obese cases 
(23.56±0.66). Whereas in case of centrally obese the 
measurement of cholesterol (280.4±3.44) and LDL 
(175.15±3.085) was high in male cases as compared 
with female cases (cholesterol 271.54±5.72), LDL 
(168.86±5.88), whereas HDL (25.27±1.35) was 
increase in female cases as compared with male 
cases [19.75±1.035] (Table 2). The analysis was 
carried out on the fasting blood sugar level. The 
fasting blood sugar level was high in the female 
obese (160.04±2.55) than male obese (151.96±2.32). 
The analysis was also applied on insulin level and 
insulin resistance. It was noted that same level of 
insulin that is increases in both sexes of adults obese 
(M=5.82±0.24, F=5.77±0.25). The insulin resistances 
level was also calculated in both groups of obese, 
resistance level of insulin was likely same but 
increase when compared with control cases 
[F=1.82±0.054, M=1.88±0.061] (Table 3). 
 

Table 1:Comparison of BMI & waist hip ratio in adult obese 

Parameter Male obese Female obese 

BMI 31.27±1.2 31.3±0.27 

W/H ratio 1.22 ±0.04 1.14±0.02 
 

Table 2: Comparative study of cholesterol, triglycerides, 
high density lipoprotein, low density lipoprotein, level in 
adult obese (n=120) 

Parameter Male obese Female obese 

Cholesterol (mg/dl) 277.51±2.06 280.29±2.38** 

TG (mg/dl) 175.62±2.32 180.14±1.93* 

HDL (mg/dl) 23.56±0.66 21.83±0.68* 

LDL (mg/dl) 177.08±1.79 178.95 ±1.58 
*P<0.05 (Significant)   **P >0.05 (Non-significant) 
 

Table 3: Comparative study of fasting blood sugar, insulin 
resistance, and insulin level, in adult male and female 
obese and centrally obese (n=120) 

Parameter Male obese Female obese 

FBS (mg/dl) 151.96±2.32 160.04±2.55* 

Insulin (UIU/ml) 5.82±0.24 5.77±0.25* 

IR 1.88±0.061 1.82±0.054* 
*P<0.05 (Significant) 
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DISCUSSION 
 

The largest survey of the relationship of obesity on 
blood lipids is the National Health and Nutrition 
Examination Survey (NHANES)

12
 demonstrated that 

total and LDL cholesterol levels were higher in the 
obese than the non-obese

13
. It is important to point 

out the degree of obesity (overweight vs. obese) or 
distribution (central vs. peripheral) exerts a dose-
response effect on blood lipids, specifically as 
increased VLDL triglycerides and cholesterol, 
reduced HDL cholesterol and a relative increase in 
small, dense LDL particles

14,15
. On the average, the 

more fat, the more likely an individual will be 
dyslipidemic and to express elements of the 
metabolic syndrome. Age and gender also are 
important modifiers of the impact of obesity on blood 
lipids

11
. Overweight women may have somewhat 

different patterns than obese men. For young 
women, excess body weight seems to be associated 
with higher total, non-HDL and LDL cholesterol 
levels, higher triglyceride levels, and lower HDL 
cholesterol levels

16
. Adipose tissue from obese 

children and adults contains activated macrophages 
within visceral adipose tissue are known to express 
and release cytokines and the subsequent local 
inflammation are believed to result in numerous 
metabolic dysfunctions that accompany systemic 
inflammation and atherosclerosis

16,17
. In addition to 

increased synthesis, the insulin resistance of obesity 
is characterized by decreased clearance of TRLs. 
Insulin is a stimulator of lipoprotein lipase (LPL) 
activity, by increasing LPL mRNA, and therefore 
enhancing its rate of synthesis. LPL activity in 
skeletal muscle of insulin resistant subjects has been 
shown to be lower, suggesting a defective insulin 
regulation of LPL. Therefore, the decreased LPL 
activity and mass in insulin resistance slow down the 
normal lipoprotein metabolic cascade, resulting in 
decreased clearance of VLDL

18,19
. Very low-density 

lipoprotein particles are mainly cleared from 
circulation by the LDL receptor (LDLR)

20,21
. 

 

CONCLUSION 
 

Triglycerides, and Low density lipoprotein, insulin and 
insulin resistance is a major risk factor of cardio-
vascular disease. 
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