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ABSTRACT

Aim: To assess the prevalent components of metabolic syndrome (MSC) and their related
determinants of lipid metabolism in the Nigerian for early diagnosis, prevention and
management of the metabolic syndrome (MS) and its associated diseases.

Study Design: Cohort study

Place and Duration of Study: Department of Chemical Pathology, College of Medicine,
University of Ibadan, Ibadan between March, 2010 and August 2010.

Methodology: 534 apparently healthy Nigerian traders aged 18—105 years were
participants of a cohort study. The International Diabetes Federation (2005) was used for
MS diagnosis. Anthropometric indices were obtained by standard methods. Plasma
glucose, total cholesterol (TC), triglycerides (TG) and high density lipoprotein cholesterol
(HDLC) were determined by enzymatic methods while low density lipoprotein cholesterol
(LDLC) was calculated. Data analysed were statistically significant at P<0.05.

Results:

Keywords: Metabolic syndrome, cardiovascular disease, measures of adiposity, lipids, type2 diabetes mellitus,

1. INTRODUCTION

Escalating overnutrition in the continuing presence of undernutrition characterise many resource poor settings [1] including
Nigeria. The prevalence

in Nigeria [2, ]. The prevalence of metabolic syndrome in Africa is thought to be
due to departure from traditional African to western lifestyles [ ].

Obesity is a natural consequence of overnutrition and sedentary lifestyle. Persistent obesity dysregulates metabolic processes
including action of insulin on glucose-lipid-free fatty acid metabolism and severely affects processes controlling blood glucose,
blood pressure, and lipids. The resultant cluster of conditions: dysglycemia, dyslipidemia, hypertension, and procoagulant state
known as MS culminates in cardiovascular disease (CVD) and type2 diabetes mellitus (DM2) [1]. A recent study in obese
individuals in Nigeria showed dylipidaemia hypertension but not dysglycemia [2]. Metabolic alterations were also observed in
different stages of hypertension, which was associated with MS [ ]. Fabian et al. [ ] observed significant correlations between
leptin levels and measures of adiposity in individuals with MS. The increased leptin level was postulated as a compensatory
mechanism for both the maintenance of blood pressure and weight loss.

Overweight and obesity progress to MS through pathophysiological mechanisms, which are still largely unclear. Recent
mechanisms put forward are the inflammatory state and oxidative stress with more complications than were earlier imagined.
Firstly, it is hypothesised that overfeeding is the starting signal of obesity, which results in a proinflammatory state starting in the
metabolic cells (adipocyte, hepatocyte, or myocyte) and also recruiting immune cells with the consequent release of inflammatory
cytokines (TNF-a, IL-6, adiponectin, etc.). This inflammatory process may lead to complications such as hypertension,
atherosclerosis, dyslipidaemia, insulin resistance, and diabetes mellitus which characterize metabolic syndrome [ ].

Secondly, oxidative stress, a condition in which an imbalance results between the production and inactivation of reactive oxygen
species characterize MS [8], its components and progression [9]. Reactive oxygen species, short-lived molecules are highly
reactive derivatives of oxygen metabolism. They play an essential in multiple physiological systems such as gene expression
and signal transduction but contribute to cellular dysfunction under conditions of oxidative stress. Oxidative stress is thought to
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play a major role in the pathogenesis of ageing and a variety of human diseases, including atherosclerosis, diabetes,
hypertension, Alzheimer's disease, kidney disease and cancer [ ]. We observed that short-term dietary intervention improved
cardiovascular risk, inflammation and oxidative stress indices in Nigerians with MS in our recent study [ ].

These complications of MS are overwhelming and necessitate early identification of specific biomarkers for early diagnosis,
prevention and management of the syndrome that is battling with undernutrition and overnutrition in
addition to communicable diseases. Reducing the prevalence of MS will reduce the diseases associated with MS. This study

2. METHODOLOGY

2.1 Study Design

The study was a conducted over a period of 6 months and ethical approval was obtained from the Joint Ethical
Committee of the University of Ibadan/University College Hospital, Ibadan, Nigeria (UI/UCH).

2.2 Participants

2.3 Diagnosis of Metabolic Syndrome

MS was diagnosed using the International Diabetes Federation diagnostic criteria The criteria include central obesity (WC)
(male: 294 cm, female: 280 cm) and any two of raised triglycerides: 2 150 mg/dL (1.7 mmol/L), reduced HDL cholesterol (males: <
40 mg/dL, females: < 50 mg/dL, raised blood pressure (2130/285 mmHg), or raised fasting plasma glucose (FPG) (=100 mg/dL).

2.4 Components of Metabolic Syndrome

These were parameters contained in the International Diabetes Federation diagnostic criteria for metabolic syndrome- raised waist
circumference (WC), raised triglycerides (TG), reduced high density lipoprotein cholesterol (HDLC), high blood pressure (BP), and
raised fasting plasma glucose

2.5 Measures of Adiposity and Lipids

Adiposity measures included: body weight, height, body mass index (BMI), hip circumference (HC), waist hip ratio (WHR), waist
height ratio (WHT) and percentage body fat (PBF). Lipids (other than HDLC and TG-components of MS) included total cholesterol
(TC) and low density lipoprotein cholesterol (LDLC)

2.6 Sample Collection

6ml of venous blood sample was aseptically obtained by venopuncture from the participants after an overnight fast (10-14 h). 4 ml
was dispensed into potassium ethylene diamine tetra acetic acid (K3EDTA) tube for the determination of lipid profile (TC, TG and
HDLC). 2 ml was dispensed into fluoride oxalate tube for FPG estimation. All samples were centrifuged at 500 g for 5 min after
which plasma/serum were aspirated in small aliquots into clean vials and stored at -20°C until analyses were done.

2.7 Statistical Analysis

Data were analyzed using the Statistical Package for Social Sciences (SPSS) software 15.0 version. Analysis of variance

(ANOVA), Post Hoc and Student’s t test were used for comparison of quantitative variables. Pearson’s correlation co-efficient was

used to find relationship two quantitative variables. Two-tailed independent t-test of significance at 95% confidence limit with
was considered significant for the variables.
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135 3. RESULTS AND DISCUSSION
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139 The MS, a useful and simple clinical concept is said to enhance the early detection of DM2 and CVD [ ]. Visceral obesity and
140 insulin resistance are considered the main features determining the negative cardiovascular profile in metabolic syndrome [ ]. The
141 IDF has five components-abdominal (visceral) obesity , low HDLC levels, elevated levels and elevated FPG levels in the
142 criteria for MS diagnosis [ ]. New research suggests that risk factors specific to a particular racial or ethnic population may be
143 important[ ]
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Gordon et al. [

] in the Framingham study, which had long shown the
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262 Several approaches have been used to measure obesity. PBF and BMI measure general obesity, HC measures
263  subcutaneous adipose tissue while waist-hip ratio (WHR) and waist-to-height ratio (WHT) together with WC measure abdominal
264 fat [2,25,26,27,28]. Although BMI, WC, WHR, WHT are independently associated with cardiovascular and metabolic risk, a
265 combination of general and central adiposity has been recommended [25,27,28].
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men and women
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Table 8 Frequency of Traders with Components of Metabolic Syndrome

Female Frequency (%)

Male Frequency (%)

All Frequency (%)
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