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INTRODUCTION 

Diabetes and hypertension are among the cluster of 

metabolic abnormalities that results to metabolic 

syndrome.1 More than 250 million are proposed to be 

diabetics globally by 2030.This figure are projected to 

rise to more than 400 million. Given that diabetes is 

linked to a higher risk of cardiovascular disease, as well 

as both macro- and micro-vascular disorders like 

blindness, amputation and kidney failure which are 

serious health danger flags.2,3 

Hyperglycemia, or prolonged rise of blood sugar levels, 

is a hallmark of diabetes, a metabolic condition caused by 

problems with insulin production, insulin resistance or 

both. It is divided into two main groups.4 Type 1 diabetes, 
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ABSTRACT 

 

Background: Diabetes and hypertension which are metabolic conditions are becoming more common and prevalent  

in the world. Prolonged rise of blood sugar levels, is a hallmark of diabetes, a metabolic condition caused by problems 

with insulin production, insulin resistance or both while hypertension is the persistent high blood pressure in the 

arteries. Leptin is a hormone that inhibits appetite, reduces fat storage in adipocytes and aids in the regulation of 

energy balance hence implicated in diabetes and insulin resistance. Thus, can metabolic state affects its level in the 

serum.  

Methods: The study population is two hundred and forty (240) subjects that are residents of Port Harcourt aged 

between 30-70 years. Sixty subjects were used as the control, sixty subjects were diabetes, the other sixty subjects 

were hypertensive while the remaining sixty were subjects with both hypertension and diabetic mellitus. An enzyme-

linked immunosorbent assay (ELISA) method was used to quantitatively measure leptin levels in the serum sample, 

glycated haemoglobin were determined quantitatively using sandwich immunodetection and blood pressure was 

measured using mercury sphygmomanometer. 

Results: The data generated were statistically analysed using Graph Pad Prism version 9.0.2. The results showed no 

significant difference in leptin levels in diabetics, hypertensive and subjects having both diabetes and hypertension 

when compared with the control subjects having none of these metabolic disorders (p =0.4166).  

Conclusions: Our results shows that leptin levels in the population were relatively within the reference ranges both 

for males (0.5-12ng/ml) and females (0.5-15ng/ml). It clearly shows that metabolic conditions (diabetes or 

hypertension) does not affect leptin levels in serum.  
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which affects between 5 and 10 percent of people with 

the disease, is an autoimmune condition that kills out 

pancreatic beta cells, leaving the body completely insulin 

deficient. The other, more prevalent type of diabetes, type 

2, affects >90% of people with the disease and is brought 

on by a concomitant insulin resistance and relative, but 

not total insulin insufficiency. Diabetes is a long-term 

metabolic condition that can seriously harm the heart, 

blood vessels, eyes, kidneys and nerves.5 In Nigeria, the 

prevalence of diabetes mellitus is 3.7% with about 3.6 

Million adults suffering from this disease.6 

Hypertension, which is also known as high, elevated or 

raised blood pressure, is a condition in which the blood 

vessels have persistently raised pressure. This blood 

pressure is created by the force of blood pushing against 

the walls of the blood vessels (arteries) as the heart 

pumps. The higher the pressure, the harder the heart has 

to pump. Hypertension is a serious medical condition that 

significantly increases the risks of heart, brain, visual 

impairment, kidney and other diseases.5 An estimated 

1.28 billion adults aged 30-79 years worldwide have 

hypertension, most (two-thirds) living in low- and 

middle-income countries. Hypertension is a major cause 

of premature death worldwide. One of the global targets 

for non-communicable diseases is to reduce the 

prevalence of hypertension by 33% between 2010 and 

2030.7 

Type 2 diabetes mellitus and hypertension frequently 

coexist and because they share some common risk factors 

such as endothelial dysfunction, vascular inflammation, 

atherosclerosis, dyslipidaemia and obesity among others, 

they are said to be strongly related to one another.8 

The central nervous system (CNS) appears to be crucial 

in the regulation of glucose metabolism and hypertension. 

In connection to this, Leptin, an adiposity hormone has 

been found to cross pathways with hypertension and 

glucose metabolic mechanisms thereby affecting the risk 

of cardiovascular diseases and also helping in regulating 

glucose metabolism hence being able to play a role in the 

development of diabetes if its metabolism and activities 

are disrupted.9 

White adipose tissue (WAT) produces and secretes leptin, 

a polypeptide hormone that regulates food intake, energy 

expenditure, and autonomic function. Leptin is a 

hormone primarily produced by enterocytes and 

adipocytes in the small intestine. It inhibits appetite, 

which in turn reduces fat storage in adipocytes and aids in 

the regulation of energy balance.10 Leptin circulates in 

proportion to body fat mass, enters the central nervous 

system (CNS) in proportion to its plasma level, and 

interacts with its receptor, which is expressed in key brain 

areas. Leptin deficiency promotes hyperphagia and 

weight gain, whereas leptin treatment results in decreased 

food intake, increased energy expenditure, and weight 

loss. This strong body of evidence implies that leptin is 

essential for the control of energy balance.11 While the 

effect of leptin to reduce food intake and body adiposity 

can improve insulin sensitivity in peripheral tissues via 

indirect mechanisms, several observations suggest that 

leptin can directly affect glucose metabolism independent 

of its effects on energy balance. However, recent 

evidence implicates leptin not only in the regulation of 

energy balance but glucose homeostasis as well.12 

Any disruption in the physiological mechanism 

surrounding the sympathetic activation of the heart and 

kidney can cause a rise in blood pressure. This is 

experienced when the renin angiotensin system is 

activated leading to sodium retention, circulatory 

expansion, vaso constriction thereby causing an elevated 

blood pressure.13 Leptin activates the sympathetic 

nervous system in the hypothalamus thereby increasing 

blood pressure.14 It may also affect blood pressure and 

contribute to hypertension through sympathetic activation 

in the vascular and renal system.15 High levels of 

circulating leptin are believed to be responsible for the 

increase in renal sympathetic tone seen in overweight 

people.16 Leptin can be used as a biomarker for metabolic 

syndrome diagnosis and early detection linking to 

hypertension.17 This study therefore looks at these two 

category of subjects if their metabolic state has any 

influence on the leptin levels in their serum sample.  

METHODS 

This was an analytical cross sectional study where 

samples were collected and compared with control 

subjects. This study was carried out among patients 

attending University of Port. Harcourt Teaching Hospital  

in Port Harcourt which is the current capital of Rivers 

State, Nigeria within the period of three months 

(September, 2022 to November 2022). The study 

population consisted of two hundred and forty  subjects. 

Sixty (60) subjects were used as the control (non 

diabetic/non hypertensive), sixty (60) subjects were 

diabetic, sixty (60) were hypertensive while the other 

sixty (60) were subjects with both hypertension and 

diabetes. 

Inclusion criteria 

Subjects who gave their informed consent to participate 

in the study and were residents of Port Harcourt 

metropolis for at least 5 years were included in this study. 

Exclusion criteria 

Subjects who were non residents in Port Harcout and 

those whose body mass index were classified as obese 

after checking their weights and heights were excluded. 

Sample collection 

The Subjects fasted overnight prior to sample collection. 

Using a 10ml syringe, blood sample was collected from 

the subjects by venipuncture into well labelled EDTA 
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and plain bottles. The samples were promptly 

transported to the Department of Chemical pathology 

laboratory, University of Port Harcourt Teaching 

Hospital for immediate processing. Samples were 

centrifuged at 3000 rpm for 5 minutes and separated into 

plain sample bottles and stored at -20˚C until analyzed. 

Serum samples were analyzed for the quantitative 

detection of leptin using an enzyme linked 

immunosorbent assay (ELISA) kit from Elisa Phoenix 

Pharmaceutical, USA. The test was carried out and 

interpreted according to the manufacturer’s instructions 

while the sample collected in EDTA bottle was 

immediately used for the estimation of glycated 

haemoglobin. 

Estimation of HBAIc: HBA1C concentration was 

measured using a Finecare™ HbA1c rapid quantitative 

test, China within 24 hours after sample collection. ID 

Chip was inserted into the instrument, 10 μL of whole 

blood Sample were drawn with a transfer pipette and 

added into the buffer tube. The specimens with buffer 

were mixed well for 1 minute by inverting the tube 

several times. The test cartridge was loaded with 75 μL of 

sample mixture and test cartridge inserted into the 

cartridge holder and the test button was clicked to display 

the results after 5 minutes. The manufacturer’s instruction 

were strictly followed. A diagnosis of T2DM was 

confirmed when a patient had a glycated haemoglobin 

(HbA1C) value of 48 mmol/mol (6.5%) or higher as 

reported.18 

Blood pressure measurement: The subject’s blood 

pressure was determined using a mercury 

sphygmomanometer. Subjects were made to seat on a 

chair beside a table with both legs on the floor; the 

subject’s arm was made to rest on a table surface that is at 

level with their arm. Using a stethoscope with a proper-

sized cuffs, the cuffs was properly wrapped around the 

arm with the stethoscope over the brachial artery (in the 

bend of the elbow) and then it was inflated. Gradually, 

the pressure in the cuff was deflated while listening to 

hear the sound of the heart beat (Korotkoff). The first 

Korotkoff sound (systolic pressure) was noted and the 

diastolic pressure also was noted, which is the last 

Korokoff sound before the sounds go silent. 

Leptin estimation: The frozen serum samples were 

thawed and concentration of leptin in serum were 

determined using sandwich type enzyme-linked 

immunosorbent assay. Wells for diluted standard, blank 

and samples were determined. 7 wells for standard and 1 

well 100microliter each of working standard solution, 

samples were added into appropriate wells which were 

covered with plate sealer and incubated for 80minutes at 

37°C. The liquid in each well was removed and the wells 

washed with 200microliter of 1× wash solution for 3 

times. The remaining liquid were completely removed by 

snapping the plate onto absorbent paper. 100microliter of 

biotinylated antibody solution was added to each well and 

then covered with plate sealer and incubated for 

50minutes at 37°C. The aspiration and wash process in 

step 2 was repeated 3times. 100microliter of streptavidin-

HRP working solution was added to each well, the wells 

were covered with plate sealer and incubated for 

50minutes at 37°C. The aspiration and wash process was 

repeated 5times. 90microliter of TMB substrate solution 

was added to each well and covered with new plate sealer 

and incubated for 20minutes at 37°C. Finally, 

50microliter of stop reagent was added to each well. 

Measurements were taken using a microplate reader at 

450nm wavelength. 

Statistical analysis 

Statistical analysis was performed using Graph Pad Prism 

version 9.0.2 (San Diego, California, USA). Results were 

presented as Mean ± Standard deviation (SD). Inferential 

statistics using Tukey multiple comparison tool was 

employed to compare differences between the values 

among the different groups. Statistical significance was 

set at P<0.05. 

RESULTS 

Table 1 shows a demographic picture of the study 

population with the different percentages of sexes 

involved in the various categories of subjects and their 

mean leptin levels, while Table 2 shows the serum leptin 

levels in the different classification of subjects. 

Table 1: Demographic details of participants. 

Subjects Sex Frequency (%) Leptin levels (ng/ml±SD) 

Apparently healthy (control) subjects 
Male 33 (55.0) 4.85±0.08 

Female 27 (45.0) 5.10±0.10 

Diabetic  subjects 
Male 30 (50.0) 4.82±0.12 

Female 30 (50.0) 8.20±1.10 

Hypertensive subjects 
Male  24 (40.0) 3.66±0.04 

Female  36 (60.0) 7.52±1.18 

Diabetic and Hypertensive Subjects 
Male  30 (50.0) 3.84±0.06 

Female  30 (50.0) 4.28±0.08 
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Table 2: Comparison of serum leptin levels in diabetic, hypertensive and subjects with DM and HBP comorbidity. 

Groups Leptin levels (ng/ml±SD) 

Control (n-60) 4.74 ± 0.08 

Hypertensive (n-60) 5.62 ± 0.10 

Diabetes (n-60) 6.76 ± 0.16 

Hypertensive/diabetes (n-60) 3.98 ± 0.06 

F value 0.9578 

P value 0.4166 

Remark Non significant 

 

DISCUSSION 

Leptin has been implicated with blood pressure through 

the renal sympathetic activation in a study by Bravo.19 

Also a study by Mohiti and Doudi shows that leptin 

regulates blood sugar either by controlling appetite and 

fat or instructing the liver what to with its stored glucose 

hence the essence of knowing if these metabolic 

syndromes, diabetics and hypertension has any 

significant influence on serum  leptin levels.20  However, 

the results in this study shows no significant differences 

between diabetics, hypertensives and subjects having 

both diabetes and hypertension when compared with 

control subjects having none of these metabolic disorders. 

It was observed that the leptin levels in the study 

population were relatively within the reference ranges 

both for males (0.5-12ng/ml) and females (0.5-15ng/ml). 

A study by Kadhim in Iraq revealed the value of leptin as  

10.63±2.73 ng/ml in diabetic cases compared to 

4.05±1.67 ng/ml in the control cases.21 Meanwhile  from 

Buyukbese study, we had leptin levels to be 40.22±17.77 

ng/ml in diabetes compared to 50.12±15.55 ng/ml in the 

control though the later cases were all obese which 

corresponds to the study of that states the association of a 

higher leptin level with obesity.22-24 This is in contrast to 

this study as the leptin levels in the diabetes were not 

significantly different from the control which 

corroborates the report from Haffner which stated  a non 

significant differences in the concentratrion of leptin in 

diabetes and non diabetes.25 

This study agrees with the report of Abu-Ssayed where 

low levels of leptin may be attributed to lean diabetics 

which might be as a result of the fat distribution within 

the subjects since they are all on normal weight. 26,27 This 

study agrees with the report of Zhao which states that  

elevated leptin level might be a risk factor for developing 

diabetic mellitus not the other way round of diabetics 

prone to having higher leptin levels.28 So increase in 

leptin can subsequently lead to the development of 

diabetes in future as reported by Sordeberg.29 

 Haynes et al reported an association between leptin and 

hypertension but in this study, there was a  non 

significant difference between hypertensive subjects and 

the control.30 However in a study by they reported a 

positive relationship between leptin and hypertension 

stating how higher levels of leptin are seen in 

hypertensive subjects compared to the control.31,32 

Serum leptin concentration also has a gender dimorphism 

with higher serum levels in women than that in men.33,34 

This is in contrast with the presentation in this study 

(Table 1). Serum leptin level was higher in women than 

in men and this is probably owing to the adipose tissue in 

women being more compared to men.35 

This study has some limitations. This study did not 

consider obesity and exercise as a contributory factor to 

the spike in leptin levels in humans. We further did not 

consider insulin resistance and lipid profiling in this study 

because study has showed its relationship with leptin and 

hypertension respectively.  

CONCLUSION 

Diabetic and hypertensive states does not cause leptin 

levels to increase in both males and females rather 

increases in leptin levels can affect the metabolic state of 

individuals. 
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