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 Background: The term Metabolic syndrome (MetS) refers to the tendency for certain 
risk factors to cluster together: central obesity, raised serum TG, reduced HDL-C, 

glucose intolerance, and hypertension. The purpose of this study was to investigate  the  

association  of  lipid  abnormalities with  metabolic syndrome. Methods: Forty subjects 
with MetS comprised the study group ,with age range 40 –>60 years, with three 

duration disease(1-5 years),(6-10 years) and(>10 years).About 5ml of fasting  blood  (8-

12  h.)  was  collected  from  each  individual. Lipid profile were measured by an 
enzymatic colorimetric(GPO-POD) method. Results: The present study show 

significant differences in lipid profile of metabolic patients according to the age and 

duration disease for both gender (Table 1& 2).There were significant elevation 
(P<0.05) in VLDL  in metabolic patients on basis of age group. According to gender 

the results show no significant differences (p>0.05) between males and females 

metabolic patients. While Table(2) show significant decreased (P<0.05) in HDL in 
metabolic groups on basis of duration disease. According to gender the results show no 

significant differences (p>0.05) between males and females metabolic patients. 

Conclusions: The metabolic patients  have  several lipid  abnormalities  including 
elevated  VLDL and decreased HDL cholesterol spatially in first duration and second 

age group. 
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INTRODUCTION 

 

The term Metabolic syndrome (MetS) refers to the tendency for certain risk factors to cluster together: 

central obesity, raised serum TG, reduced HDL-C, glucose intolerance, and hypertension. Scoring systems 

which dichotomize these variables, and require, for instance, three out of five to make a diagnosis, may miss 

some of the associated risk; a practical approach is that if one component is identified, a systematic search 

should be made for others. MetS identifies people at a higher risk of cardiovascular diseases (CVD) than the 

general population. Data from recent meta-analyses indicate that people with MetS have a 2-fold increase in 

cardiovascular (CV) outcomes and 1.5-fold increase in all-cause mortality. Since CVD is the major cause of 

both morbidity and mortality in people with diabetes, the global epidemic of type 2 diabetes foresees a daunting 

increase of CVD (Cust et al.,2007; Bener et al.,2010; Muraleedharan and jones, 2010; McCullough, 2011; 

Marjani and Shirafkan, 2011; Reiner et al.,2011). 

Nowadays, the term “dyslipidaemia” is increasingly being used to describe abnormal changes in lipid 

profile, replacing the old term “hyperlipidaemia”. Dyslipidaemia encompasses changes in HDL-cholesterol 

(HDL-C), the size and density of LDLcholesterol (LDL-C) and the total cholesterol/HDL-C ratio (TC/HDL-C) ( 

Elnasri et al., 2008).  

Dyslipidaemia in diabetes is characterized by elevated plasma triglycerides and very low-density 

lipoproteins (VLDL), reduced high-density lipoprotein cholesterol (HDLC) and a shift in low- density 

lipoprotein (LDL) distribution towards small, dense particles (Igwe et al., 2008; Otamere et al., 2011; 

VinodMahato et al., 2011). 

Impaired insulin action at the level of the adipocyte is believed to result in defective suppression of 

intracellular hydrolysis of TGs with the release of nonesterified (free) fatty acids (NEFAs) into the circulation. 

The increased influx of NEFAs to the liver promotes TG synthesis and the assembly and secretion of large 

VLDL;this results in elevated plasma VLDL levels (hypertriglyceridemia) and postprandial hyperlipidemia that 
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is compounded by impaired lipoprotein lipase activity – the latter regarded as independently associated with 

coronary artery disease (Vijayaraghavan, 2010).  

The reduction in HDL-C levels is accompanied by a reduction in antioxidant and antiatherogenic activities. 

Of note, VLDL-enhanced TG enrichment of HDL-C and LDL-C by exchange of TG for cholesterol is followed 

by hepatic lipase-mediated hydrolysis of the TG portion, resulting in small, relatively cholesterol-poor HDL 

(which are subsequently catabolized and cleared from the circulation) and LDL particles. When LDL particles 

become small and dense, they are more prone to oxidation and more readily adhere to and subsequently invade 

the arterial wall, contributing to atherosclerosis; small, dense LDL particles are therefore regarded as more 

atherogenic than their larger, more buoyant precursor (Ahmad et al., 2011). It has been concluded that silent 

myocardial events are quite common in diabetics (Shaikh et al., 2010). 

The changes in lipid metabolism seen with abdominal fat accumulation have been well characterized and 

include hypertriglyceridemia, reduced HDL cholesterol, and increased numbers of small, dense LDL particles 

(Carr and Brunzell,2004;Sancho-Rodriguez et al.,2011). 

Increased  triglyceride levels together with  decreased HDL-cholesterol levels appear to be the most  serious 

combination for accelerating vascular damage. This combination represents a continuous higher stress on the 

endothelium and the whole vascular wall due to flawed  transport (Kubesova et al., 2011; Saleem et al., 2011). 

An early intervention to normalize circulating lipids  has  been  shown  to  reduce cardiovascular  

complications and mortality  (Singh and Kumar,2011). 

Athyros  et al., (2011) revealed  that visceral adiposity, a marker of  “dysfunctional adipose tissue”, plays a 

key role in the development of the MetS and Type 2 Daibetes Mellitus(T2DM). It is characterized by 

accumulation of fat in the central part of the body and correlates with insulin resistance (IR). Visceral 

adipocytes are large, insulin-resistant and highly active metabolically. Through the production of a variety of 

adipokines, adipocytes play a role in the pathogenesis of inflammation, dyslipidaemia and hypertension. 

Patients with type-2 diabetes have increased risk of cardiovascular disease  associated  with  atherogenic 

dyslipidaemia (Uttra et al., 2011).  

Patients with type 2 diabetes are usually dyslipidemic. The high  levels  of  insulin  resistance  associated  

with  type  2 diabetes  have  multiple  effects  on  fat  metabolism:  a decrease  in  lipoprotein  lipase  (LPL)  

activity  resulting  in reduced  catabolism  of  chylomicrons  and  VLDL,  an increase  in  the  release  of  free  

fatty acid from the adipose tissue,  an  increase  in  fatty  acid  synthesis  by  liver,  an increase in hepatic VLDL 

production (Otamere et al., 2011).   

 Patients with type 2  diabetes  have  several   lipid  abnormalities  including elevated plasma triglycerides 

(due to increased VLDL and lipoprotein remnants),elevated oxidized LDL and decreased HDL cholesterol. 

Oxidised LDL is taken up by non specific endocytosis  further  leading  to  atherosclerosis. The distribution of  

all  the  types  of  lipid  abnormalities  increased with an increase in the duration of diabetes (Elnasri et al., 2008; 

Mahajan et al., 2013). 

Taking into consideration gender specification, this disease is rifer in females than males. Females show 

greater incidence of abnormalities in most of the criteria used in the diagnosis of metabolic syndrome, especially 

obesity, hypertension and dyslipidemia. Adiposity is correlated with altered production of adipocytokines and 

inflammatory mediators which are the source of angiopathy and vascular damage (Ahmed et al.,2011). 

 

MATERIAL AND METHODS 
 

This was an analytical, cross-sectional study that carry out in 2014. It was conducted at diabetic center in 

Mergan hospital,  Babylon province . Forty subjects with MetS comprised the study group, with age range 40 – 

> 60 years. The exclusion criterion was the coexistence of any  other  serious  illness.  The metabolic syndrome 

was defined according to (WHO ,2004): 

*Glucose intolerance, IGT or diabetes and/or insulin resistance together with two or more of the following:  

*Raised arterial pressure ≥140/90 mmHg 

*Raised plasma TG (≥1.7 mmol/L; 150 mg/dL) and/or low HDL cholesterol (<0.9 mmol/L, 35 mg/dL 

men;<1.0 mmol/L, 39 mg/dL women) 

*Central obesity (WC= 102 cm in men and =88 cm in female) and/or BMI>30 kg/m
2
 *Microalbuminuria 

(urinary albumin excretion rate≥20 g/min or albumin:creatinine ratio≥ 30 mg/g). 

    Diabetes  mellitus(DM) was defined as non ketosis diabetes by medical history and current treatment 

Type-2 DM  with  oral  hypoglycaemic  agents.  None  of  the subjects  had  microvascular  complications  

(diabetic nephropathy  or  retinopathy).  Administration  of  insulin  for glycaemic control was considered an 

exclusion criterion. Systolic and diastolic BP was measured after 5 minute rest using sphygmomanometer. 

Hypertension was defined as systolic ≥140 mm Hg, diastolic blood pressure ≥ 90 mm Hg. Five ml of venous 

blood was drawn in the morning after an overnight fast of 8–12 hours. Serum was separated after centrifugation 

and stored at a temperature of -80 °C until analysis. The serum TC,TG and HDL-C were analyzed by enzymatic 



27                                          Tahrear Mohammed Natah and Amera Kamal Mohammed, 2014 

Advances in Natural and Applied Sciences, 8(13) October 2014, Pages: 25-29 

 

method (CHOD-PAP) . The LDL-C was calculated by the following equation: LDL-C = TC – HDL-C – (TG × 

0.2).  

The analyses were performed using the statistical package for social sciences (SPSS version 17.0). 

Biochemical parameters data were analyzed using factorial experiment with completely randomized. Data were 

represented as mean ± SE.P value (P<0.05) was considered statistically significant . 

 

Result: 

The present study show significant differences in lipid profile of metabolic patients according to the age and 

duration disease for both gender (Table 1& 2).There were significant elevation (P<0.05) in VLDL  in metabolic 

patients on basis of age group. According to gender the results show no significant differences (p>0.05) between 

males and females metabolic patients. While Table(2) show significant decreased (P<0.05) in HDL in metabolic 

groups on basis of duration disease. According to gender the results show no significant differences (p>0.05) 

between males and females metabolic patients. 
 

Table 1: Comparison in lipid profile of metabolic syndrome patients according to the age for both gender. 

Sex Male(Mean ± SE) Female (Mean ± SE) 

Age group 

Parameters  
40-50 Years 51-60 Years 

>60 

 Years 

40-50  

Years 

51-60  

Years 

>60 

 Years 

Cholesterol  

(mmol/l) 
4.70± 0.48 4.43± 0.37 4.25± 0.59 5.01± 0.39 4.58± 0.44 4.65± 0.59 

TG(mmol/l) 1.76± 0.28 2.31± 0.22 2.10± 0.35 1.67± 0.23 1.94± 0.26 1.60± 0.35 

HDL(mmol/l) 1.00±0.11 1.10± 0.08 1.12± 0.14 1.34± 0.09 1.24± 0.10 1.15± 0.14 

LDL(mmol/l) 3.03± 0.48 2.63± 0.37 3.20± 0.59 3.14± 0.39 2.70±0.45 3.07±0.59 

VLDL(mmol/l) 0.61±0.14* 0.75±0.11* 0.37±0.17* 0.48±0.11* 0.61±0.13* 0.37±0.17* 

TG: Triglyceride, HDL: High density lipoprotein, LDL: Low density lipoprotein, VLDL:Very low density lipoprotein.  

*P value is significant ≤ 0 .05 level, SE :Standard error. 

 
Table 2: Comparison in lipid profile of metabolic syndrome patients according to duration of disease for both gender. 

Sex Male(Mean ± SE) Female (Mean ± SE) 

Duration 

Parameters  

1-5 

 Years 
6-10 Years 

>10 

 Years 

1-5 

 Years 
6-10 Years 

>10 

 Years 

Cholesterol  

(mmol/l) 
4.65±0.37 4.12±0.50 4.50±0.46 5.50±0.50 4.35±0.46 4.68±0.37 

TG(mmol/l) 2.17±0.23 2.18±0.31 1.93±0.28 1.92±0.31 1.38±0.28 1.91±0.23 

HDL(mmol/l) 0.97±0.09* 1.10±0.12* 1.20±0.11* 1.26±0.12* 1.38±0.11* 1.20±0.09* 

LDL(mmol/l) 2.76±0.37 2.40±0.50 3.40±0.46 3.70±0.50 2.55±0.46 2.85±0.37 

VLDL(mmol/l) 0.85±0.10 0.60±0.14 0.33±0.13 0.50±0.14 0.40±0.13 0.58±0.10 

TG: Triglyceride, HDL: High density lipoprotein, LDL: Low density lipoprotein, VLDL:Very low density lipoprotein.  

*P value is significant ≤ 0 .05 level, SE :Standard error. 
 

Discussion: 

In our study there were significant elevation (P<0.05) in VLDL  in metabolic patients on basis of age group 

(Table 1). Elevation of total cholesterol (TC) and low-density lipoprotein-cholesterol (LDL-C) has received 

most attention, particularly because it can be modified by lifestyle changes and drug therapies. A particular 

pattern, termed the atherogenic lipid triad, is more common than others, and consists of the co-existence of 

increased very low density lipoprotein (VLDL) remnants manifested as mildly elevated triglycerides (TG), 

increased small dense low-density lipoprotein (LDL) particles, and reduced highdensity lipoprotein-cholesterol 

(HDL-C) levels. However, clinical trial evidence is limited on the effectiveness and safety of intervening in this 

pattern to reduce CVD risk; therefore, this pattern or its components must be regarded as optional targets of 

CVD prevention(Reiner et al.,2011). 

The increase in the flux of free fatty acids (FFA)from the periphery to the liver causes stimulation of 

hepatic TG synthesis. Insulin resistance and hyperglycemia increase intracellular Malonyl Co-A concentration 

which intern inhibit Carnitine Palmitoyl Transferase (CPT) that responsible for entrance of FFA to mitochondria 

leading to more VLDL formation (AL-Kataan,2008). which is supported by Study by Pandya et al.,(2012) 

suggesting  very  high  rate of  severe  form  of  dyslipidemia  in  diabetic  patients.The prevalence of metabolic 

syndrome increases with aging and body weight ( AL-Kataan,2008). 

Elnasri et al.,(2008) indicates a positive association between age and lipid abnormalities, with higher levels 

among older than younger ages.  

The age factor may show a different pattern when lipid disorders first appear in childhood or early 

adulthood. Here, lipid disorders do not remain constant over time. Such patients may have normal lipid values 

later in life (Goldberg,2011). Our study is consistent with that and the third age group were better in lipid profile 

levels than other groups.  

Table(2) show significant decreased (P<0.05) in HDL in metabolic groups on basis of duration disease. 

Diabetes mellitus (DM) has been known to be associated with lipid disorders and cardiovascular complications. 

The risk of chronic complications increases as a function of duration of hyperglycemia. Patients  wih  type  2  
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DM have an atherogenic dyslipidemia characterized by three lipoprotein abnormalities: elevated VLDL,  

elevated  small  dense  LDL and decreased HDL. Evidence suggests that all elements of diabetic  dyslipidemia  

are  independently  atherogenic (Mahajan et al., 2013). 

The United Kingdom Prospective Study (UKPDS) calculated risk score for CVD, which indicates both the 

duration and the degree of glycemic control. There study by Sultana (2010) show increase in the percentage of 

of dyslipidemia after four years of diabetes mellitus. Our study is consistent with that and the first duration were 

abnormal in lipid profile levels than other durations disease. On the other hand, individuals in longer duration 

tend to lose weight after the onset of diabetes (Looker et al., 2004). 

According to the gender specification, Table 1&2 show no significant differences (p>0.05) between males 

and females. This result is in consistent with the study of Habib et al., (2005) who found the difference in lipid 

and Lp(a) profile was no significant between diabetic females and diabetic males. This is due to many reasons as 

differences in the pattern of obesity between men and women and possible role for hyperinsulinemia ,also 

diabetes may also alter estrogen related protective mechanisms. Furthermore, low grade  inflammation may 

have a greater role in perturbing insulin action in women, or inflammatory factors may interact with female sex 

hormones, resulting in a decrease of protective effects of estrogens on body fat distribution and insulin action 

(Nakhjavani et al., 2006). 
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