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ABSTRACT 
 
 Background: Leptin, an adipocytokine was found to be associated with essential hypertension in several 
studies and butyrylcholinesterase enzyme (BChE) is an enzyme that hydrolyzes acetylcholine in plasma. Recent 
studies link between BChE and cardiovascular risk factors. Objectives: The aim of the present investigation 
was to study the relationship between serum leptin level and BChE enzyme activity in essential hypertension 
patients and correlate their levels to some cardiovascular risk factors (total cholesterol, triglyceride and BMI). 
Results: Both serum leptin level and BChE enzyme activity were elevated in essential hypertension patients 
compared to the controls (P < 0.001). There were positive relations between serum leptin and BMI, mean 
arterial blood pressure, total cholesterol, triglyceride and BChE enzyme activity (r = 0.691, r = 0.436, r = 0.522, 
r = 0.588 and r = 0.681 respectively) and between BChE enzyme activity and total cholesterol and triglyceride (r 
= 0.591 and r = 0.77 respectively) in essential hypertension patients. Conclusion: Serum leptin level and BChE 
enzyme activity were elevated and positively associated with each other and with BMI, total cholesterol and 
triglyceride levels in essential hypertension patients. 
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Introduction 
 
 Hypertension is a risk factor for cardiovascular disease morbidity and mortality. The etiology of 
hypertension is unknown in about 90% of the patients and so the disease is called “essential”. It was found that 
inflammation play a role in the pathogenesis of hypertension, Inflammatory processes might induce changes in 
cardiac function, peripheral vascular resistance and renal control mechanisms of plasma electrolytes and 
volume. Furthermore, renal and vascular inflammation might increase oxidative stress and endothelial 
dysfunction, thus favoring atherogenesis (Montecucco et al, 2011). 
 Leptin is a 167 amino acid hormone secreted by adipocytes and was found to be related to several 
metabolic, inflammatory and haemostatic factors involved in the development of hypertension and 
cardiovascular disease. Animal studies suggest that higher leptin levels may activate the sympathetic nervous 
system and cause elevations in blood pressure (Shankar and Xiao, 2010). 
 Butyrylcholinesterase (BChE; EC 3.1.1.1.8) is the major acetylcholine hydrolyzing enzyme in plasma. 
Acetylcholine is an anti-inflammatory molecule. Hence, when the concentration of the enzyme 
butyrylcholinesterase is increased it will lead to reduced levels of acetylcholine. This leads to an absence or a 
reduction in the anti-inflammatory actions exerted by acetylcholine. Thus, increased plasma, CSF, leukocytes, 
RBCs, platelets, and other tissues concentration of butyrylcholinesterase enzyme indirectly reflect reduced 
concentrations of acetylcholine and so increase in the local and systemic inflammation. (Lampón et al, 2012). It 
was found that risk factors for coronary artery disease such as hypertension, hyperlipidemia, obesity and 
diabetes mellitus affect serum levels of the enzyme activity. (Sridhar et al, 2005). 
 The aim of the present work is to study the relationship between serum leptin level and BChE enzyme 
activity and correlate their levels to some of the risk factors (total cholesterol, triglyceride and BMI) in essential 
hypertension patients. 
 
Materials and Methods 
 
Study population: 
 
 The present study was in accordance with Helsinki declaration, 1983. Informed written consent was taken 
from all the participants. The study included 50 patients with essential hypertension attending as outpatient 
clinic at Sohag university hospital; the exclusion criteria include diabetes mellitus, obesity (BMI ≥ 30 kg/m2), 
smoking and renal disease. 20 healthy volunteers served as controls, recruited from the hospital staff, their age 
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and sex distribution were matched to the diseased group. Systolic and diastolic blood pressures (BP) were 
measured 3 times during rest using a mercury sphygmomanometer. Hypertension was considered if the systolic 
BP ≥ 140 mmHg or the diastolic BP ≥ 90 mmHg or if the patient reported BP reducing medication use 
(Chobanian et al, 2003). Body mass index (BMI) was defined as the weight divided by the square of the height 
(kg/m2). According to WHO, normal range BMI is from 18.50  to 24.99 kg/m2, overweight ≥ 25 kg/m2 and 
obese ≥ 30   kg/m2 (WHO expert consultation, 2004).  
 
Methods: 
 
 Venous blood samples were withdrawn from the patients and the controls (5 ml) under fasting conditions, 
centrifuged after clotting at 3000 r.p.m. for 15 minutes and sera were used for the estimation of lipids, leptin and 
BChE enzyme activity. Total cholesterol and triglycerides were determined using Cobas C 311 analyzer, Roche 
diagnostics, Germany. Serum leptin was measured using ELIZA kit (DSL-10-23100) supplied by Diagnostic 
System Laboratories, Texas, USA. BChE enzyme activity was estimated according to the method of (Ellman et 
al, 1961) using S-butyrylthiocholine Iodide (Sigma chemical company) as a substrate. 
 
Statistical analysis: 
 
 Data were expressed as mean ± SD and analyzed using unpaired t-test and Pearson correlation test, 
Graphpad Prism, www.graphbad.com.    
 
Results: 
 
  Obtained results revealed that both leptin levels and BChE enzyme activity were significantly elevated in 
hypertensive patients compared to the controls (P < 0.001) (table.1). Leptin levels correlated positively to BMI, 
total cholesterol, triglyceride and BChE enzyme activity and BChE activity correlated positively to total 
cholesterol and triglyceride levels in essential hypertension patients (table.2). 
 
Table 1: Clinical and laboratory characteristics of the study group. 

Parameter Controls 
(n=20) 

Patients 
(n=50) 

Age(yeas) 52 ± 5.6 53 ± 6.2 
Male/female 12/8 30/20 

Duration of disease (ys) ------------- 4.8 ± 1.6 
BMI (kg/m2 ) 25.3 ± 2.6 26.08 ± 2.4 
SBP (mmHg) 124 ± 9 154 ± 7.61** 
DBP (mmHg) 79 ± 5.7 102.7± 10.3** 

Mean BP(mmHg) 101 ± 7.3 148.4  ± 9** 
Triglyceride (mg/dl) 55.6 ± 7.7 82.75 ±  8.5** 

Total cholesterol 55.6 ± 7.7 82.75 ±  8.5** 
Total cholesterol(mg/dl) 155.6±11.7 226.6± 27.8** 

Leptin (ng/ml) 6.02 ± 1.68 18 ± 4.2** 
BchE (U/ml) 3.7 ± 0.3 7.44 ± 1.08** 

 **P < 0.001, SBP = systolic blood pressure     DBP = diastolic systolic blood pressure  
 
Table 2: Pearson correlation study between the parameters. 

 The parameters studied Pearson r 
1- Correlation  between leptin and BMI 0.691 
2- Correlation  between leptin and Mean BP 0.436 
3- Correlation between leptin and total cholesterol 0.522 
4- Correlation  between leptin and  triglyceride 0.588 
5- Correlation  between leptin and BchE 0.681 
6- Correlation between BchE and BMI 0.21 
7- Correlation  between BchE and Mean BP 0.23 
8- Correlation between BchE and total cholesterol 0.519 
9- Correlation between BchE and triglyceride 0.77 

 
Discussion: 
 
 In this investigation, serum leptin level and BChE enzyme activity were found elevated in essential 
hypertension patients compared to the controls and there were positive relations between serum leptin and BMI, 
mean arterial blood pressure, total cholesterol, triglyceride and BChE enzyme activity, and between BChE 
enzyme activity and total cholesterol and triglyceride levels. Our results regarding the increase of leptin levels in 
patients with essential hypertension were in accordance with the results of many studies (Asferg et al, 2010, 
Galleti et al, 2008, Hu et al, 2001, Lindgrade et al, 2001, Ma et al, 2009, Masu et al, 2000, Shankar and Xiao, 
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2010, Suter et al, 1998, Takizama et al, 2001). Shankar and Xiao, Asferg et al, Hu et al and Suter et al, found 
the association between leptin an blood pressure in both male and female gender. While Galleti et al, Masu et al 
and Takizama et al found that association only in men, and Lindgrade et al and Ma et al, found the association 
only in women. Leptin is an adipocytokine secreted by adipose tissue cells in proportion to fat cell mass. A 
positive association between leptin levels and the amount of body fat usually present. It was found that, the 
correlation coefficient for their association may reach to 0.85 (Jeppesen and Asfeg, 2010). Shankar and Xiao 
found that higher plasma levels of leptin were associated with hypertension, independent of other risk factors, 
such as age, sex, smoking, alcohol intake, BMI, diabetes mellitus and serum cholesterol (Shankar and Xiao, 
2010). The association between leptin and hypertension can be explained based on the association of leptin with 
tissue fat and the factors associated with it and considered as intermediates between it and the development of 
hypertension, such as high blood glucose and insulin levels and  inflammatory markers like interleukin-6 and C-
reactive protein (Jeppesen and Asfeg, 2010). The association between leptin and hypertension may also be due 
to the activation of the sympathetic nervous system (Shankar and Xiao, 2010).  The activation of the 
sympathetic nervous system resulting in increase in renal sympathetic nerve activity causing sodium retention, 
volume expansion and finally increase blood pressure, in addition the activation of the sympathetic nervous 
system increases angiotensin II production resulting in vasoconstriction and blood pressure elevation (Kshatriya 
etal, 2011). The effect of leptin on intima-media thickness is another mechanism associates between leptin and 
hypertension. It was found that leptin enhanced neointimal formation after acute endovascular injury and 
deficiency of leptin or its receptor reduced neointimal formation in mice (Schafer et al, 2004). Neointimal 
formation and vascular smooth muscle migration cause vascular stenosis after arterial interventions ( Ding  et al, 
2011). In this study, BChE activity was found elevated in hypertensive patients than in the control, in 
accordance with this finding, increased BChE activities have been described in many pathophysiological 
conditions, including hypertension characterized by low-grade systemic inflammation (Alcântara  et al, 2002 
and Lampón et al, 2011) Higher BChE activity was found to be positively associated with cardiovascular risk 
factors, namely BMI, total cholesterol and triglyceride levels. Similarly, visceral, subcutaneous and hepatic fat 
stores were found to be associated with BChE activity (Iwasaki et al, 2007). BChE takes part in the 
protidosynthetic pathway and regulates the degradation of butyrylcholine, an intermediate of lipid metabolism, 
as demonstrated also by the close relation between serum BChE levels, cholesterol, and triglycerides (Randell et 
al, 2005). In experimental animals, BChE activity was positively correlated to biochemical and physical markers 
of obesity (Tvarijonaviciute  et al, 2010). Blood pressure might be influenced by BChE because its substrate 
acetylcholine induces vasodilation by triggering nitric oxide release via endothelial muscarinic cholinergic 
receptors. An excess of cholinesterase activity in the metabolic syndrome could also adversely affect endothelial 
function and ultimately increase blood pressure (Valle et al, 2008). The association between BChE activity and 
dyslipidemia and cardiovascular risk factors can be explained on genetic basis as it was found an association 
between gene polymorphism which affect lipid and metabolic syndrome related variables and  BChE activity 
(Benyamin  et al, 2011). GCKR gene polymorphism is one of the genetic polymorphisms found to be associated 
with BChE activity (Aulchenko et al, 2009). This gene codes for glucokinase regulatory protein, which binds 
glucokinase and affects glucose homeostasis as it controls glycogen synthesis, glucose uptake by hepatocytes 
and glycolysis (Orho-Melandez et al, 2008). This protein affects serum triglyceride, glucose and C-reactive 
protein. Also other genes related to melatonin, melatonin receptor, fatty acid desaturases and members of the 
cadherin family were found to be associated with BChE activity (Benyamin  et al, 2011). In this study the 
association between leptin and BChE activity in essential hypertension patients can be explained based on the 
relation between both of them and markers of obesity, tissue fat and inflammatory markers and hypertension is a 
systemic inflammatory disease (Montecucco et al, 2011). 
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