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INTRODUCTION 

 

 With gratitude to the Almighty God, I stand before you to 

deliver my Inaugural Lecture at the Lagos State University. I 

joined the Lagos State University on the 15th October, 2008. 

The University has been experiencing positive changes in 

recent time under the able leadership of the current 

indefatigable Vice-Chancellor, Professor Olanrewaju A 

Fagbohun. 

The Inaugural Lecture is designed as an account of 

stewardship to the academic community and the public. It is 

an exposition of the work of the Professor. I thank the Vice-

Chancellor for giving me the opportunity to deliver this 

Inaugural Lecture.   
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This verse from the bible summarises today’s lecture: 

‘….FEED ME WITH THE FOOD THAT IS NEEDFUL FOR 

ME’ (PROV. 30, 8). 
 

 

Lipids (Fats) and Carbohydrates (Sugars) are the major 

sources of energy needed by the body for daily activities and 

wellbeing.  Alterations in the metabolisms (handling by the 

body) of these fuels can portend severe health conditions 

with adverse economic consequences. The disorders of lipid 

and carbohydrate metabolisms result in diseases such as 

hypertension, coronary heart disease, obesity, stroke and 

diabetes mellitus. 
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STUDIES ON LIPIDS AND DISEASES  

Lipids or fats are found in diets e.g. egg yolks, dairy 

products, red meat and cooking oil. In the human body, they 

are found as components of cells, tissues and organs. The 

major lipids include fatty acid, cholesterol, triglyceride, and 

phospholipid. 
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Fatty acids could be saturated (no double bond) or 

unsaturated (with one or more double bonds). 
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Lipids are, also, found in blood/plasma where they are 

bound to proteins as complexes known as lipoproteins. 

These include Chylomicrons, Very low density lipoproteins 

(VLDL), Intermediate density lipoproteins (IDL), Low 

density lipoproteins (LDL, atherogenic), and High density 

lipoproteins (HDL, cardio-protective).  

 

 
We investigated the associations between abnormal lipid 

metabolism (resulting in dyslipidaemia) and the 

development of diseases such as hypertension, obesity, 

diabetes mellitus, infertility and foetal growth in pregnancy.  

 

 

 

 

Hypertension 
Lipid deposition in the arterial walls, due to its increased 

level in blood, produces lesion (atheroma), which causes 

damage and reduction of the lumen (or inner diameter) of 

the artery (fig.1). This reduces blood flow. 
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Figure 1.  
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Resulting increase in the peripheral resistance to blood flow 

leads to the development of hypertension.  

This is represented by the equation below:  

MAP= CO×TPR 

MAP = Mean Arterial Pressure 

CO=Cardiac Output 

TPR= Total Peripheral Resistance 

 

Complete blockage of the arterial lumen can occur as in 

coronary heart, eye and kidney diseases (Fig.2).  
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Figure2.  
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In our publication (Adedeji, O.O. and Onitiri, A.C.1990) (1), 

we showed that the mean plasma lipid levels of Nigerian 

hypertensive patients were significantly higher than those of 

healthy individuals. The results suggest a causal relationship 

between high lipid level and hypertension. We reported, 

also, that the lipoprotein remnant, derived from triglyceride 

rich lipoproteins, play a role in the development of atheroma 

which results in hypertension. Therefore, we advised that 

triglyceride measurement might be a better discriminant of 

hypertension than cholesterol (tables1&2). 

   
 

 

 

Obesity  
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Hypertension was shown to be positively correlated to the 

degree of obesity (Adedeji, O.O. 1991, 1992)(2,3). Further, 

abnormal plasma lipid levels (dyslipidaemias) were shown 

to be associated with both conditions (fig 3). 

 

 

The explanation was that obese individuals have excess lipid 

which could be deposited in their arterial walls. This could 

be responsible for the increased risk of hypertension among 

the obese individuals.  

In addition, our findings showed that weight reduction had 

dual effects of lowering plasma lipid and blood pressure 

(fig.4).  
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Figure 4. 

 

 

 

 

Diabetes Mellitus 
A positive association was found between the lipid levels of 

non - insulin dependent or type 2 diabetics and their glucose 

levels (Adedeji, O.O. 1991)(4). It was shown that improved 

glycaemic control in type 2 diabetics reduced the lipid levels 

of these patients as well as their cardiovascular risk 

(Adedeji, O.O.1997)(5). 
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Lipid and Infertility  
We reported the association between plasma lipid level and 

vitamin E. Low level of plasma lipid resulted in reduced 

vitamin E level. We found an association between the 

occurrence of infertility among Nigerian women in their 

reproductive years and low vitamin E level in their plasma 

(Adedeji O.O. and Makinde A. 1992)(6). 

 
Lipid and Foetal Growth 
Lipid was found to play a significant role in the foetal 

development during the first trimester of pregnancy among 

Nigerian women (Ola, R. and Adedeji, O.O. 1997)(7). 
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We reported that during the first trimester, pregnant women 

exhibited decrease in cholesterol level which was attributed 

to increased utilisation of cholesterol in pregnancy.  We, 

also, observed low HDL cholesterol level in the pregnant 

women. This might be due to the compensatory mechanism 

which ensures production of steroid hormones to support 

foetal growth and development. However, we found 

increased triglyceride in these women, which could be due 

to increased triglyceride flux resulting from increased fat 

mobilisation in pregnancy. 

 

Lipid abnormalities in kidney diseases 
A review of the lipid abnormalities in kidney diseases with  

the discussion of  appropriate management of renal patients 

was published by (9). (Adedeji, O.O; 2003). The lipid 

abnormalities highlighted are listed below: 
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Hyperlipdaemia (High Blood Lipid) 
Another review article on Hyperlipidaemia was published 

(Adedeji, O.O. 2004)(9). It discusses the aetiology of high 

levels of blood lipid and provides an understanding of the 

subject. The review provides the following information that:  

   

 

 

 

 

 

Effects of Diets and Lifestyle Habits on Lipid 

Level 
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The findings from the studies on diet, alcohol consumption 

and physical exercise as determinants of plasma lipid levels 

(Adedeji, O.O. 2000)(8), provided the evidence that changes 

in life style and habits could reduce high blood lipid level, 

blood pressure and weight. Prudent dietary patterns and 

exercise were associated with lower blood lipid levels (table 

5 &fig.5). 
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Figure 5. 
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LIPID OF HEALTHY NIGERIANS 

The lipid level of healthy Nigerians was found to be 

relatively much lower than those of Caucasians and White 

Americans (Adedeji, O.O. 1994)(10)(table5). These findings 

were associated to the Nigerian life style of low fat intake, 

involvement in some degree of physical activity coupled 

with their weak genetic predisposition to hyperlipidaemia 

(fig.4). 
 

 

 

Presently, the trend in the Nigerian population is changing. 

Many people have imbibed the cultures, diets, life styles and 

habits of the Caucasians and Americans.  The consequences 

include increased incidence of cardiovascular diseases, such 

as hypertension, coronary heart disease (CHD), stroke, 

cancer and other conditions in our population. 
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Plasma lipid of Nigerians attending lipid Clinic in 

2014  

 

 Male Female 

Tchol mmol/l 6.99 ± 3.10 6.72  ± 3.11 

LDLchol mmol/l 4.74 ±  2.69 4.40 ± 2.78 

HDL chol mmol/l 1.80 ± 0.59 1.85 ± 0.59 

Trig.mmol/l 1.51 ± 1.60 1.41 ± 1.14 

Tchol/HDLchol 

mmol/l 

3.82 ± 1.33 4.23 ± 6.05 
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THE EFFECTIVENESS OF INTERVENTION 

The effectiveness of intervention to reduce coronary heart 

disease (CHD) risk was investigated (Adedeji, O.O. 

Oyakhire G.K. et al. 2011)(11). Lipid lowering intervention 

was shown to be equally effective in reducing the incidence 

of coronary heart disease in developing populations as it 

was in the developed world. We established that diets and 

increasing physical activity/ exercise are the two 

cornerstones of lipid management. Although, drug therapy, 

including the use of statins to lower cholesterol and fibrates 

to reduce triglyceride, could be necessary in some instances. 
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Lipid and Obesity Clinics. 
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Our findings have shown the benefits of establishing Lipid 

and Obesity (or Metabolic Medicine) Clinics in our hospitals. 

The benefits include reduction of economic loss, morbidity 

and mortality due to cardiovascular diseases and other 

complications of high lipid level (hyperlipidaemia) and 

obesity. Following my experience  in the UK hospitals, I 

started the lipid and obesity clinics in two health facilities, 

King Abdullah Hospital, Bisha, Saudi Arabia and Lagos 

State University Teaching Hospital, Ikeja, Nigeria. 

Presently our team is working tirelessly to reduce the 

burden of dyslipidaemias and obesity in order to prevent 

cardiovascular diseases and other complications in the 

populations of Lagos and its environs. 
 



 
   

22  
 

 

 



 
   

23  
 

 



 
   

24  
 

  

 

 

 

STUDIES ON CARBOHYDRATE AND 

DIABETES MELLITUS   
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Diabetes mellitus is a major contributor to the global disease 

burden. It is associated to a range of adverse health 

outcomes, including eye, kidney and heart diseases as well 

as stroke.  

 

 
 

 

Non-dialysable urinary glucoconjugate.                       

The glucoconjugate is a molecule consisting only of glucose 

units. It is found in the urine after dialysis across polythene 

semi permeable membrane which was immersed in 

deionized water. The molecule was investigated as a 

possible biomarker of Diabetes Mellitus.  
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Its excretion rate was determined by using 

glucosyl/galactosyl ratio in the urine after acid hydrolysis 

(breaking down the molecule by heating it in acid solution). 

A mean value of 0.27 was obtained for the normal 

individuals (Adedeji, O.O. 1991)(12)(table7). 
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The urine from the diabetics was equally treated, and the 

mean values of glucosyl /galactosyl ratio were higher than 

for normal individuals, ranging between 0.4 and 10.1(table 

8).  
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Because of the increase in the excretion rate of the 

glucocojugate in urines of diabetics, it was suggested that 

the molecule could be used as a bio-marker of diabetes 

mellitus. 

 

 

STRUCTURE OF THE URINARY GLUCOCONJUGATE 

Following the specific actions of glycolytic enzymes ( break 

only linkages between glucose units) on the molecule, it was 

shown that the glucose units were arranged in 2 fractions, 

which are branched alpha-glucan  (with 1,4 and 1,6 

glucosidic bonds},similar to the structure of glycogen,(the 

storage form  of excess glucose in human body)(table 9).  
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The second fraction is a beta-glucan (with 1,4 glucosidic 

bond only)(table 9b), as in cellulose(which is found in 

plants)(Adedeji O.O.1992)(12). 
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The dialyzed urine of a diabetic patient was, also, subjected 

to methylation and analysed by gas chromatography and 

mass spectrometry method (13) to confirm its composition 

and structure. (table10). The result agreed with that of the 

enzymic actions on the urine sample.  
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Origin of the non-dialyzable urinary glucoconjugate 

The Origin of the molecule in human body was investigated 

using gel exclusion chromatography method. The molecule 

was found to exist in different sizes (table 11), which have 

molecular weights ranging from 1,605 to 141,000 kd 

(Adedeji, O.O. 1992)(14) .  
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Based on these results, it was concluded that the low 

molecular weight forms are in the urines of normal 

individuals, while the high molecular weight forms 

constitute the molecule in the urines of diabetics.  

The forms in the urines of diabetics are probably post-

glomerular in origin because the glomerular basement can 

only allow molecules equal or less than 40,000 kd in size. 

  
These larger forms might be degraded in vivo by 

glucosidases  (enzymes which break glucose bonds)which 

are present in urine (table11b) .Their actions produce lower 

molecular weight forms  that were found in normal 

individuals(Adedeji .O.O 1992)(14). 
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Furthermore, it was found that the activities of the 

glucosidases were reduced in diabetics. This could be the 

reason for the higher molecular mass of the glucoconjugate 

in the urine of the diabetics studied. 

This finding has significant implication. Paradoxically,  anti 

– glucosidase is used in the treatment of diabetes mellitus. 

The drug inhibits the activities of the glucosidases which are 

capable of breaking the bonds between glucose units in the 

glucoconjugate and cause the release of glucose. Thus, the 

drug reduces blood glucose level by stopping its release 

from the glycogen which is the storage form of glucose. 

Glucose-reactant or inert molecule in the 

pathogenesis of diabetic complications ?  
Our studies have shown that Glucose is a reactant molecule 

in the body. Glucose reacts with other bio-molecules, cells, 

tissues and organs of the body. Glucose exerts toxic effect on 

the cells and affects their functions adversely.  

 

For example, altered cellular glucose metabolism generates 

products, such as the glucoconjugate, that cause damage to 

tissues and organs, including eye lens and kidney. In fact, 

the body homeostasis is generally disturbed in 

hyperglycaemic state (high blood glucose) (Adedeji .O.O 

2001)(15).  

Comparative Study of end–products of carbohydrate 

metabolism in the urines of normal individuals and 

diabetics.  
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In the study comparing the urinary non dialyzable 

glucoconjugate with advanced glycosylated end –

product(AGE), it was shown that the two molecules have 

structural and compositional differences (Adedeji, O.O. 

2009)(15).  However, the two molecules contribute to the 

development of pathological complications in diabetes 

mellitus, including kidney damage by causing glycosylation 

of the glomerular basement membrane and the mesangial 

matrix  (Adedeji, O.O. 2010)(16).  
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The role of lipase in glucose and lipid metabolisms. 
The study of the relationship between glucose and lipid 

revealed that their metabolic pathways were complimentary. 

The action of Lipase on lipid (it breaks lipid to release fatty 

acids) affects glucose metabolism. The fatty acids or other 

lipid intermediates generated during lipolysis(breakdown of 

lipid) serve as signalling molecules that are linked to insulin 

secretion (for glucose utilization)(Adedeji O.O. 

2007)(17)(table 13). It was shown that in fasting humans, the 

efficient glucose stimulated insulin secretion is absolutely 

dependent on elevated free fatty acids  
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Based on these results, we provided information about the 

mechanism that links lipid and glucose utilization in the 

human body. We, also, suggested that the determination of 

lipase activity in the blood could be used for diagnosing 

diabetes mellitus (Adedeji O.O. 2007)(17). 
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OTHER STUDIES 

GROWTH HORMONE 

Inter-relationship of growth hormone, glucose and lipid 

metabolism. 

The study of the role of Growth hormone on glucose and 

lipid metabolisms showed the importance of this hormone in 

health (Adedeji. O. 0. et al. 2009) (18). Increased growth 

hormone in fasting state would lead to increased blood lipid 

oxidation (body use of lipid for energy) resulting in 

reduction of plasma total cholesterol, LDL- cholesterol and 

triglyceride.  

Our results, also, showed that growth hormone could cause 

reduction of blood glucose level, probably due to the 

inhibition of gluconeogenesis (as part of its sparing effect). 

Growth hormone could, also, cause increase in obesity 

(Adedeji, O.O. 2009)(18). Thus, a negative correlation was 

obtained between growth hormone and hormone sensitive 

lipase. This is consistent with the role of the enzyme as a 

mediator of the lipolysis (breakdown of body lipid)(table 

14). 
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THYROID HORMONE 

Thyroid hormone plays an important role in the body 

metabolisms including lipid and carbohydrate. 

 
 

We found an association between low thyroid hormone level in 

women and the presence of fibromyalgia, a debilitating disease 

causing severe muscle pain (Adedeji. O.O. et al 2005)(19)(table 

15).  
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THYROID STIMULATING HORMONE 

Further, maternal and foetal thyroid stimulating hormone (which 

is responsible for the secretion of thyroid hormone) was reported 

to contribute to the maturation, growth and development of 

foetus (Adedeji,O.O et al 2007)(20)(table 16). 
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ZINC STUDY 
We reported the presence of zinc (an essential trace element in 

diets which is necessary for the activities of metabolic enzymes) 

deficiency in a semi urban Nigerian community. Zinc deficiency 

is a risk factor for developing metabolic diseases (Awobusuyi, 

J.O, Adedeji, O.O et al. 2014)(21).   

People with zinc deficiency tend to increase their salt intake 

which can lead to increased blood pressure. They are at risk of 

insulin resistance, glucose intolerance, diabetes mellitus , 

atherosclerosis and coronary artery disease. Zinc deficiency was 

ranked as the 11th highest risk factor for morbidity and 12th 

highest risk for disease burden. Mixed diets of cereals contain 

phytates which inhibit zinc absorption. 

We found negative correlations between serum  zinc level and 

serum total cholesterol and glucose. However, serum zinc was 

positively correlated to triglyceride. The clinical significance of 

this result is that it reflects the association between zinc 

deficiency and dyslipidaemia (abnormal blood lipid level) as well 

as glucose intolerance(diabetes mellitus). 
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NORMAL REFERENCE ZINC LEVEL 20 UMOL/L  

Class 1 Professionals 

Class 2 Managerial and Technical occupations 

Class 3 Skilled occupations 

Class 4 Partly skilled occupation 

Class 5 Unskilled occupations 
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VITAMIN D  

This hormone is responsible for bone growth and it plays an 

important role during pregnancy. The outcome of pregnancy 

was shown to be dependent on the maternal plasma level of 

vitamin D. 

The prevalence of  vitamin D deficiency among the pregnant 

women was 29% (Gbadegesin A, Sobande A, Adedeji O.O. et 

al 2017)(22). The results showed positive associations 

between vitamin D deficiency, preeclampsia, preterm 

delivery and caesarean section. Vitamin D deficiency has 

been shown to predispose to diabetes mellitus(Mathieu et al, 

2005). 
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Recommendations:  

1.  There is need for government policy and population 

health intervention targeting reduction of unhealthy 

food consumptions and unhealthy life styles, including 

lack of exercise.    

2. There should be state sponsored wide spread media 

publicity of the dangers of hypertension, obesity, and 

diabetes mellitus. 

3. Regular laboratory check –ups of health parameters by 

individuals should be encouraged to prevent diseases 

or allow timely intervention that could ameliorate or 

cure of disease conditions. 

4. Funding of the health sector should be improved to 

achieve WHO objective of health for all in 2020 

(including maternal and child health).  
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